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Toru L, 1974 r'

OOTOSJIEKTPHqECKH E HCCJI EAOBA HI'I fl
CJIAEbIX MATHI,ITHbIX TIOJIETI SBEEA

A. B. CenepHufi, B. M. KyuunHon, H' C' Hnxy'rlllH

@oroa.nexrpuuecxuir uero4 perHcrpauylr 3Be3Allblx llpoAo,'lb1tl,lx IualHllrHblx noneii (npe,q-

BapHreJrbHoe aoo6utarra ct,r. n [3]) pa3BHT Ha OCHOBe CKaHrlpylouel-o cnexrpo$oroMerpa npfllloIts

xyae 2,6-,u peQnexropa n *o4yrrropu xpyroroir noJlflpH3auuI'l (xpucra.rrn ADP naroc noaflpot{A),

pa6orarculero B sJreKTpoHHoii cxelre cuuxpoilHo-Qa3oBoro Ae'IeKropa (n. l-3). HCno;llsoBaJlltcir

tu}iuu ?u4254,35 Cr I s ?v4233,17 Fe II, y4on,rerBoparcUHe 6o,rlu]uucrny ueo6xoAuttaux rpe-

6osaHurl H noKpbrBaloulue ruHpoxHir riHrepBaJl 3Be3AHblx clleKrpaJlbH[,]x xJlaccoB (1.4)' oco6oe

BHr.rMaHHe 6Ur.no y4eneHo xaar,6ponxe usuepeHHfi. oUa gelalacl c noNlolll.blo eanHceii 3HaKa !'

aMnJIIITyAII Y-napallerpa CtoxCa AJ.fl COflHerJHoro nfTHa C IlCnO"lt'3oBaHllellt 3Be3'[HorO MoAyJlfl-

TOpa Ha uaruurorpaQe Earuenuoro coIHeqHOlO TeIeCKOIIa' pa6orarculero B pexHMe CKaHnpO-

BaHilfl C oAuOfi qe.nrrc (n, 5). 6o.ntuoe BllHNlaHIle TaKxe yAeJleHo HHCTpyNteHTaflbHblM npo6'le-

MaM, Bo3HHKaloilll-iM B oCHoBHoI\,I H3.3a oTpaxeHH,I IlyqKa oT IlJlocKofo AHafoHaJIbHol.o 3epKana

npflMoto ryAe. 6tr,rO nOKa3aHO, qTo BJIHTHHe npeo6paeonauul .llVrleiinoii noJlspH3allul'l B Kpy-

foByro rrpH oTpaxeHHr.r MoxeT Hcxa3l,tTb cHtHa,,r npoAoabHolo IloJltl IIe 6O-nee qeu Ha 30% x;rx

HarrpflxeHHocreii ruarsnrsoro rroJrs, He npeBbtlxarcufux 200-300 ec (n.6,7). Mero,q 6ltn npone-

peH no NrarHHTHo-nepenessofi snesge p Cr B. I-Iair4eHo yAoBaerBopHreJlbHoe coIJIacHe MexAy

HauHMIt (toroaneXrpUueCKHMH H CneKTpOCKoIlliqeCKHMH H3l'lepeHllfll\lH IlpeCtOUa (Crr'r' plrC' l7)'

xorn y srofi sBe3Abt HeKoTopoe B,,rHflHlie Bo3MOXHOTO nonepeqHofo noflfl H SQ.pexr Hacbllqef'fifl

MoryT npLrBeCTr.r I( CHcTe^,taTuqecxoii pa3HIlqe rrlexTly o6outlH llreToAaMll' En'ru o6napyxeHbl CJIa-

6ue npo4o.rsubre roJls (H,, ), ue npeBocxoAtlull4u, nun np'o'n o,200 ec 'uat cBepxruraHTa ? CJg'

a raKxe cllopaAaqecxo" ,8rurunr" cna6llx no.nefi nopl4l<a 50-150 uc L MeHbue Aln a CMa"

a Lyr, p Gem, a CMi, p Ori, ct Tau H Arlt HeKoropr'rx Anr-:rnes1 (npe'qe'rtulre aHauertttl fl,

AaHbr B ra6a. 13 BMecre co cpeAHr.iMH XBaApaTurrHbtMnl ouru6xarrlu ueuepeuufi). Hall6onee saxHbr

6uCrpue H3MeHeHr.tt, 3a HeCKOJIbKO Auei, auara H HaIIpfl)KeIIHOCTH IIOJIfl HJII{ Xapal{Tepa Xpoc-

cooep-aQQer<ra, ua6,trcreusble AriL HeKoroplix 
'u"t,t1, "n'", 

xax l Cyg' p Ori u cl CMa' 3rn

r.i3MeHeHr.rq, KaK IIoKa3aHo aBTopaIIIl, He MoryT 6llrt npltullcaHbl NIOIe'iI HaKJIOHHoTo MaIHLT-

troto poTaTopa vJ,ltt I(oHBeI(qUH H, BepotlTHo, CBtl3aHLI C Hel(oTopbll\41't cneUu$uuecxultlt xo'le6a-

Hr.rflMH Ha noBepxHocTH 3Be3AbI.

PHOTOELECTRIC INVESTIGATIONS OF WEAK STELLAR MAGNETIC FIELDS"

by A. B. SeIerng, V . M. Kuashinoo and N . s. N ihulin - Photoelectric method oi recording of

stellar longitudinal magnetic lields has been fleveloped (prelirninary communication see in [3])

on the base of direct Coude scaning spectrometer of 2.6-meter reflecting telescope and ADp'

plus-polaroid modulator ol circular polarization includetl in the electronic scherne of synchro-

nous phase-detector (g l-3). The Iines X4254,35 Cr I and t\4233,17 Fe II were used as sati"s-

fying ntost oI necessary requirements and covering the wide range oi stellar spectral classes,

rs +). speciat attention was paid to the calibration of measurements. It is made b1' means of

the records oi the sign and ampliturle ol Stokes v-paranreter for a sunspot with the aid of the

stellar modulaior at solar towei magnetograph working in a scaning one-slit mode ($ 5)' Great

deal of attention tvas also paid to instrumental problerns arising from phase-retardation at

one oblique refleciion of diiect Coude mirror. It rvas shown that the influence ol linear to cir-

cular transform can disturb the sygnal of longitudinal field no more than by 30% for magnetic

field strengths not exceeding ZOd-eOO gauss ($ 6, 7). The method was checked for magnetic
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variable star p CrB and showed the satisfactory agreement betu,een our photoelectric and spe-
ctroscopic measurements by Preston (see fig. l7), although some influence of possible trans-
verse [ield for this star and of the saturation effect can produce systematic difference between
bothmethods.Theweaklongittrdinal fieldsH,, notexceeding,asarule,200gswerefoundfor
supergiant 1 Cyg. Sporadically appearing weali fields oi the order of 50 gs and less were found
also for a cMa, ct I-yr, p Gem, a cMi, p ori, cz, Tau, and sonre Am-stars (the extreme values
of H,, are given in table l3 together with m.p.e). The most important are the rapid changes,
in a matier of few days, of field sign and strength, and (or) the character of cross-over effect,
observed for several stars, such as 1 cyg, B ori and a cMa. These variations, as shown by the
authors, cannot be ascribed io oblique rotator model or to a convection, and are probably con.
nected with some specific oszillations on the sur.face oi the stars.

[o Hacronrqeto Bpe]\rell]r MaIHHTubIe loJrfl 3Be3A onpeAeJrflr'rurcb cneKTpo-
rPAq]HqCCKI,IM MCTOAOM, IIYTCM CPABHCHHfl IIO/IOXCHI,IA OAHI,IX H TCX }KC CIICKT-
paJIbHbIx JruHl\iL B AByx cneKrpax c B3ar4MHo oprotoHaJrbHoil [oJirrp[3arlHer1.

I

i

Pr.rc..1 . Hu'rescr.tBHoctb /11 Herrpe-
irbrBrroro cner(Tpa Hsr,ryrreHHfl , IIa-
,\arcuero Ha MoAyrrflrop (ADP+P),

/r - npcurefluefo NroAyJrflTop

1in - ueurp lrecrreuleuHoir ,rnlrr.ru)

^,"17r I r' an
!g-it0

't

tuoL

f{na aroro Ee6xox [1] ficrro"{beoBad.r nepeA rle.rrbro crer(rporpa0a cJrroArrHyro
r,IIacrLII{I(y t1n }u u n"locKolapa,'IJle.{bt'tyrc [,'IacrtiHl{y IUIIara, AaIorL\yIo ABa ,,Iyqa
c B3aI{MHC oprolcHaJlbHoli noJlflpli3ar{ueri. I4snrepeuna cneKrpoB Aaror 3aBuctr-
MoCTb cABxroB JIllHLifl oT Hx Mart.u.trHorl rIyBCTBr4TerbHocTH g)u' w Be,'rHrIHI{bI
IVIAIHI,ITHO|O TIOJTfl [-I , A,S * g}.'H, OTI(YAA HAXOAI4TCfl BEJII,Iq],IHA HEKOTOPOIO
(3(PSeKTlrBHoro) rroa'ifl - rrpoAo,rrbrroft xounoHeHTbI rro,,rf , ecJIH crIHTarr,, r{To
oHo pa_BHOMepHo pac[peAeJreHo no Ar.rcr{y 3Be3ixrrt H He or{eHb cuJ]L,rroe (crra. n. B).
3ror QororpaQuue,cxul2 MeroA rio3tso,ryner o6uapyx{rrrb roJrbr(o cpaBr.rr.ire,{bHo
crl,rbHbre (6onee 100 ac) MarHH,tHbre no,'rrr y 3EeBA.

Ooroe,rexrpuqecr{r.ie r.i3MepeuHr rvrarrJH.iHbrx norefi AeJ'rar.lucb Ao cHX nop
:t'od,rbr(o 4,ta co,rHqa. 14x MeroA BI(parue cBoAr.i,rcfl K I43Nlepeuurc ro,re6aHuh
l'lltrellcllBHocrtr B r{pL,rr'rbflx cleKTpailbrloil ,rruHuu tlpu nepeBo.ne aHaJrri3aropa
i(pyroBoi'.{ flo,lrrpu3arlrrH ([,'racrr.r]rKa 1 

4]\ H nor'jflpr43arop) H3 AaHHoro cocrofl-
II14fl Bo 83ar{MHO oprofoHa/,rbHoe. E36KoK BnepBbre npeAd'ro)xH,r [2J uo4y.nrz-
poBarb CocroflHI'le IIo.[tlpl'i3aUHI'i, npl.{K,'IaAblBatl IIepeMeHIIoe Hanpfl)KeI{t4e
I( n,'rocr{ocrrrM AByxocHoro Kpr.rcra,r,ra (oocoara aMMoHHfl, ADP) , qro Aaer
flo[epeMeHHo cABr4r Qaa,t *xl2; rorAa r(oHryp cfler{rpa,,rbHoft, nuuuu roiJro.
IIreHI4tI (cxerrraruuecr(fl rrpeAcraB,'reH rpeyror'rbHr4;oM na pac. 1) 6yaer $nyr<ryH-poBarb Me)KAy ](oHrypaMH, Li3o6palxeHHL,IMH crr.[o[rHori r.r urpuxonorl Jrr4Huq-
MH. Ecrrt :a uso6pa>xelrl4eM ilvLrvr B ee I(pbl,'re croLIT rle,rlb s1, a rIo3aALI Hee
cBeronprreNrHHr( c ycrporicrnou, perHcTpr.i1lyrcqr4M Qororor<, ro oHo 6y4er sa-
nlICbIBarb $nyrryarluu rrureHcr.iBHocrr{, aMn,.irzryAa Koropbrx npotlopqr{oHaflb-
Ha pagHocl'I'l i'lHTeHCIIBHocrefi /'IeBo- I{ rpaBono,'IrlpHgoBaHHL,tx no Kpyly I(ott-
rypoB o-r(oNrrrolreH satxTplrxoBaHr,rofi [,'rou],aAlr Ha puc. 1. 3]'a aMrr,r[-
rvAa rrporlopuaoHad'rbr{a (4,rra cna6nrx no,reft) [iatrprr>KeHHocrrr npoAo,'rr,Horo
no.rg. B c/'ryqae co,'rr{eqHr,rx MarHrrrorpa$os 4ne oguuaronue ureJrH craBflTCfl
B KprdJlt,flX JrllHI'II'i; CUlHarrI OT IIpaBOlO LI /'IeBOtO I(pL,IJIa 3u'IeI{Tpt4rIeCI{U CI(,'IaAbI-
Baercfl, a ilLlt'rlitl yAepxr.rBaercf cHMMerpr4qHO O1'Irocr.rre,'rbHo o6eux qe,rerl c no-
Mou{blo ycrporlcrBa, noAAepxuBarouero 6a,rauc cBeroBbrx rroror(oB a o6evx
ureflqx. !,na snes4 rar(ori AByxqe,rreBoii rr,rarnralorpaO Herb3fl 6u,ro pea,ruso-
BaTb' TaK KaI( HX CBeTa HeAOCTaTOI{HO A,(tl yAepXaHHfl CleKTpa,'rbHOIl JryIHVrl
.cHMMerpr4qHo Ha rqe/'rr{. o4uaxo B03r{HKaer Borrpoc: He,'rb3fl JrH peaar43oBarb
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A,rrrr sBe3A Marlil4rorpaQ c ollroii uie,ruo? Il n. 1 Y 2 t'rct IIoKa3bItsaeM, qro 3To
BO3MOX<HO, BO BCflKOM CIyqae A.IIfl fipl<l4x 3Be3A, eCJII4 I'iCnoJIL,3OBaTb CneI(TpO"

rpa0 KyAe 3Be3AIIoro 2,6-,v pe|nel(ropa.
Mst npe4,rataeM q)orosJrer{rpr4qecKurl nrero4 petr4crparII4H npoAor'IbHbtx Maf-

Hr4't'Frbrx no,'reii 3Be3A C MalHl,il'Ofpa(lou, aualorl4qHblM co,'IHeqHoMy (1. 3), ny-
l'eN,r cr(aHapoBaHr.rfl KoHrypa Jl.JHLlll cpol'oue'rpou c o4uoii lt\erblo I4 Sanl4c]{ ripH
3'l'OM pa3Hoc'11'l LlrlTeHCllBI:locl'l'J npaBo- l{ .[eBOI]O,iIflpI43OBaHHblX IIO I(pyly KOII-
'1'ypoB. Ouesu4uo, rrro c oAuofi ct'ol)oHbt o'l' IreHt'pa HecMeureHHoft nuuuw clrrHaJr
aroii pasuoclu 6y4er oAlloro 3Flat(a, a c Tlpyroii - nporl4Bonor'IoxHoto, T. e.

6y4er eauucbrBa'rbcfl xapar(repHaH BoJrHa I/-napanaelpa Croxca (crvr. n. 6); anrnnr.r-
T)rIa BOALTbI nponoprr,r4oHS,rIblrz rraupfl)Kelllloc'u4 rpoAo,'IbHolo nor'Ifl (ecnlt otto
ueeenul<o) .

Oco6oe BHuMaur.re Jv/re,'IeHo u,r5opy crel(rpa/'IbHltx ,tIaHutYt, yAodHblx .{JIa
u:naepeuair (n. a) , u xa",tll6pont<e I43r\,IepeIIrtll. CAe,talra cHa nyrel,I nptlBfl3iil
rrsuepenuft Ha 3tse3AHoM l'eJrecr{one r{ r.r3r\,repenl4flM Ha MarHI{TorpaSe Baureuuoro
cod'rHeqHoto re/'recKona (EC'I) KAO (u. 5) . Paccurorpel'Io BJIHflIrue Ha (roroaneul-
puqecr(urt crirrra.rr N,rarHr.iruoro nonl tfasonblx cABLIroB, Bo3Ht{I(arcurux npn or-
paxeHnri or 3epKaa (ucno,rr,aona"rracb cHCTeMa l'o./rbt(o npaMoro I(yAe - c oA-
HIIM HaI(JIOHHbIM OTpaxeHl,lel,{, rl. 7) .

C nolloiqtrc pa3Rr4loro N{e'r'ora BrrepBbre oSnapy;r<eHrI c"ua6ste MarHr4THbIe
no,rR (ueHee 50-100 ec) y 1:n1a apKLIx 3BeBA li o.reun 6ttcrpr,te r<one6anl,rfl arllx
no,teti, I(o'r'opr{e rie,nb3fl o6L,nctttitt Ira ocIIoBe x{oAe,'II't MafHI4THoto poraropa
(r. 8).

Ilpe4sapure,,rbHoe coo6u,entte o6 e'r'oi:r pa6ore cAe,'Ialto e [3]. A. E. Cenep-
nrtfi a ocHoBnoM noAroroBll,r n. 1, 2, 4, 5, B, B. 1,1. KynuruuoB - n.6,7,
LI. C. Huxy"rruu - n. 3.

1. BosrtoNuocrrr I,r3MepeHI,Irt cfla6blx MaTHLITIILIx no,lefr auesg

.Ilerona 1969 r. Ha Marlirzrorpa$e ECT (crrl. onlicaHlle n [4]) nyrenr coorBe'r-
crByloqero ocra6,reur.ia rrcrcr<a or Corrrqa 6lrra cle,raHa rolLITI(a I4M[TIIpo"
BaTb 3anrzcL, npoAo/rrbrloro MalHI,l'lHOlo Ilo,'Ifl e l, 5250 oT 3Be3AbI c flpI(ocrbFo
Cnpayca. Cner Co;rur\a ocna1tntrc.rr c noMolr,rlIo rra6opa nerirpannurtx cpr,rs'r-
poR, rrporycKaBurr4x B coBoriynHocl'u 2,4'10-b rraAalou,eto cBera B o6,racli't
1,5000.

3arucursancfl cr{rHaJI raau6pont<u (100 0//0 xpyroroir no"rlflppl3aullu)' I(oro-
poMy B )"5250 coorBercrByer Manll{r}roe ro,'Ie 1600 zc. Kan Hssecrno (cri.r. [21),
aroT cprrHa,{ Mbr noryqaeNl, ecJrt{ nepeA MoAyJltt'ropoM xpyroaofi roJIEp}t3alrttri
(xpracra,r,rorra ADP u nonapou4olt) ItocraBlirb i<anu6ponouHyto HacaAI{y -nor,rflpor4A rrnroc 1/4-eo,rl{oBar rr'IacrrlHl(a (P + 1/4 I) - c ocflMll tIoA ytr'IoM
45' r ocH npoflycKaHlll noJlttpottlla, q'I'o Aaer cBer, noJIttpI.t3oBaHHbIf{ rto Kpyry.
I4srraepellan rol(a3a,'Ill, rlro ara IlacaAKa Aolo,rl{I{Te,rluo oc,ra6,uner e 3,5 pasa
ilaAarcr\uii Ha rree HenoJIrpti3osaIIHLril cner. IIpu yt{a3aFIHbIx ocra6,'IeHI'Ittx
cr4rHa,,r xanu6poanu, 3arr{carlnl,lli ua ,lenry roreHutloMerpa SIIII-09, cocraBJtflJl
4 .nt.tt npu uLIpIlFre ruymonoti AopoxKu oKoJIo 10 u.tt, r. e. 6un eABa pa3rI4r{HN'1"

OllrorueriHe
cr,rura.r/rityu : 0,4 (1 . 1)

Iror(a3bIBaeT, u'to 6es xalu6ponouuotYt IlaCaAI(14 3To oTHoueHHe yJIytlrllHTC:rI

u v w =:7,9 pasa u Mo)i(Ho 3aillicarb cHlHa,l npl46,rll3l'Ire,rluo raxoii xe Be-

,rrr4rrHLrbr, Kar( rutipr.iHa uryuoeofi Aopoxl{rl, a IIpl.l roM )l{e (AonycKe> (1.1) Mox{Ho

Barrr.Jcarb cr.rrFrar or Ilorot(a cBera B 1,9 pasa MeIIbIrle, 'r' e' 1,25'10-6 or lle-
oc.na6neuuoro co,'rHerlHoro. OAuaro npar(Tllrlecl{afl Bo3MoxHocrb ral(t{x 3a[ti-
Ceir "rrnuutrzpyeTcrr T€M, q1g UyNI 3AeCb flBJIfleTCtI B OCIIOBUOM IUyMOM TeMHO-

BO|O TOI{4.

Ilpruauaa Qororparpuuect(yto sBe3AIiyIo Be,'inqtlHy Connua mo : -26,47,a Ails Cupuyca ffl.,. - -1,43, uali4ena Lm : -25,0 II orgoueHlle florol{oB
F*l Fa = 10-10, r4e ,F* vt F61 - rlo'l'ol(H u3ayqeHHtl,o'I'3Be3Abl iz Co,rHUa coor-



fJeTcrBeHHo. Ec.rux renepr 3Tfi Iroror{H naAaror }ra 3epKaJro ArzaMerporvr d : 40 cn,
To, oqeBr.rAHo, sHepreraqecl(afl ocBerqenHocrs or Co"rrHqa r $oxa"rrrsofi n,roc-
rcocur 6y4er dzFoldL, r4e d6 - AHaMerp riso6paxeHus Co,rs(a. B crexrpo-
rpa$ c nxo4Hofi ure,,Ibro c ILTouIaALFo s npoii4er norox sd2F9 ld2a. B rofi xe Qo-
xa.nrHoft nJrocKocrrl IIoroK or 3Be3AbI ecrt F*d2, u ecJru r{e,,rb npolycKaer Bce
uso6paxeuue 3Be3Abr (pa:uepowr <2',2 - o6uquoft uuplrrlbr ure,rru Marur.rro-
rpaQa nJrorqaAbro 2",2 x 9"), ro orrrorreHue [oror(oB BHyrpH cnerrrporpaSa
tsCT (drr = 1800")

(1.2)

qro 6nHsxo coorBercrByer lo4o6parrr{oMy Hana oc,ra6.rreHr.rto 2,4.10-5, npu
KoropoM eule Bo3MoiKHa 3anr4cb rroJrfl c orHo[reHr.reM curHa,'r/ruynr (1.1).

flpe4cranuu ce6e, uro raxoh MeroA perncrparlfir.r MarHurHoro [o.rrfl ripr.rMe-
HeH I{a 2,6-;a petfaer<rope 3TllI. Tor4a us-sa 6o,rouoro pa3Mepa uraBHoro sep-
KaJIa Bbllrrpblrrr B rroror(e or BBe3Abr 6y4er n (2,610,4)z :42,5 pa3a, ecau uso6pa-
xeHlre sBe3AbI ueJrHKoM rrpoxoAur B xle,rrb cner<rporpaQa. B crerrporpaQe nst-
Hrpbtrrr (rznlr norepn) e nnrerrclrBHocrrr cneKrpa (nouunto qIzc;ra ]r xapaKTepa
orpaxeuuri or sepKaJr u peu-rerru) 6y4er olpeAeJiflrbcr ro,'rbKo gnuruofr, (a aur-
crpenaax) roro yqacrKa cner(rpa Al,, xoropufi ucno,rrayercrr AJrr perncrpaqlru
(ec,lu nolararb pacnpeAe,'reriue (cepbrM> BHyrpH Afu n cqnrarb, r{To uao6paxe-
IIIIe 3BesAbt I{e,/rHI(oM npoxoAr4r B cner(rporpa$). Ec.rru 4,ra BCT I4Mr{raUHfl
cuniara or Cupnyca [poBoAr.rrcrr rra MatHurorpaQe c nrtxo.qHorl ue,'rbro 0,05 A,
ro B cneKrporpaQe xyne 2,6-.u reJrecKona Br;rxoAHafl rqeJrb MatHurorpa$a co-
craBrrrer o6r,rqno oKo,,ro 0,15-0,30 A (clr. nu>xe).3ro 4aer B cpe/lHeM Br,rr.rt-
pbrru B [ocJreAHeM c,.ryqae e 0,22510,05 : 4,5 pasa. Ha ECT qrzc"rro orpax<enufi
or sepKar'r reJrecKorra paBl{o 5 r{ s cnexlporparle roxe 5, rotAa KaK AJrfl 3Be3A-
Horo reJrecKorra coorBercrByrcxrue r{uc,il zl cym 3 u 3, uro Aaer B cnyuae 3TIII
BtIlIrpbIrIr s -1,53 pasa (ec,ru cqrrrarb xoaoQaqraeurbr oTpalKeHHfl or 3epr(a,'I
paBHbIMr.r 0,9 a o4uuar(oBbtr{Il 4na pemerox).

Taxuilr o6pasorr,r, Bbtarpr,Itu B r{o,'raqecrBe cBera npu [epexoAe or 6CT x
2,6-n pe$,rrexropy no,Tyqaercrr oKo,'ro 42,5 x 4,5 x 1,53 - 290 pa3. 3ro
osrrarraer, qro r{a npeAer're (1.1) o6uapyx(er{Hfl cr.rtHaJra 100%-uori xpyronort
lroJrnpr43aqr{u 6ygyr 3Be3.{br e 290 pas 6o"ree c,ra6rre, rreM Crapuyc, T. e. 3Be3Abr
oI(oJIo 6^. tr4nu r.rrraqe: rra 3Be3AHoM re,'recKofle 4,ra Cupnyca Mo)KHo o6Hapy-
xllrb npu orHoueHr.rn carua,r/uynr (1.1) no,ra or(o,,1o 1600/290 * 6 ec s 15250.

flalruefiruee y.nyquer{He roqrroc'r'r.r Mo>r<Ho pea,rrz3oBarb 3a crrer nocroqHuori
BpeMeHH 3a\ucw T Ii ee AJru'le,'rbtlocru T, troMHrI o roM, qro orHorrleHue ctzt-
uan/ruynr HsMerrrercfl , xarc 1/ | n V-7. T ax, npr.i 3anr{ur o6ur,ero narsursoro n6-
,rs Co,ruua B napa,l,1e,1briolr uyqKe [51 cpe4nna KBaAparr.rqH as ouu6xa 3-4 onpe-
Ae,leuuti norq, A,,rHTeJrbl-tocrbto lo 5,,, Itax<4oe, cocraB,,Iger -F0, 15 ec Ang lons
B cpeAHeM or(od'ro 1,5 ec u npu uupilHe uyuoooii Aopo)Kr{r.r roro >Ne noprrAxa
(+1,5 ec), ecnvt 3anucbtBal'b eror c.ua6lrui cr{rr{a,rr noJrfl c nocrosssofi BpeMeHr.r
5u s reqenlre 15n'. T. e. npu 'raxori AJruTeJrbuocrr.i rtpaKrr.iqecKlrM noporoM r{yB-
crBlrreJlbuocra rrB/riflrorcrr currra,.rbl nopflAr(a r/16 or txyMa, unt0,15 ecl1600 ec=
'x l}-a or curHaJra xa,rrr6ponxlr. I4nr,tull c,loBaMH, I(pytoBafl flo,,rrptrsarIur AJrfl
Co,nuqa B napa./r,[e,TbHoNl ]lyqKe orpeAeflrrercs ua ECT c roqHocrbro :l- 0,01%.
Taxuu o6pasou, npH 3arrrlcn Cupzyca na BCT c rofi xe A,,rare,,rbHocrbro rropo-
roRar{ qyBcrBr.rT'e,'rbuocrb 6y4er xyx<e ,ltfoF*_ x2,5.102 pae, r. e. 6y4er oxo-
tto2,5% or rra"nn6poeor{Hoto cr.itrraJra (70002c, cM. HH)r(e n. 5), u,rn oKoJro 175 ec,
lla 2,6-,u sBe3AHoN,r r€.'r€cKorr€ 3loMy coorBercrByer 1751260 = 0,7 ec.

Tax xax 3arrucb r(oHrypa,rrrHHrr B lrcxperHoix roqKax rpe6yer 4.nure/rbHoro
BpelvleHll I4 He Meuee 10 roqerr rra I(oHryp, ro n r<axgofi 'roqKe tIpaKrHqecr{H rpyAFro
Bec'II{ HaKO[r'teHI:te 6o,tee 5,,r, qTo BeAeT K nOHH}KeHHIO TOTIHOCTLI Sy' 20*15r":
== 2 pasa, 20^ - flo,'rr{oe BpeMrr Har(ofl,rreHur A;tfl Co,llrt1a. 3ro 4aer noporo-
ByIo Be,rrHrrHuy o6napyxHN,roto ro,,rfl or(o"{o 1,5 ec gla Cupuyca Ha 3epKaJrbHoM
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T'eJrecr{one. Mu yelr4ur,r e r, B, qTo 3Ta BeJrr.rqr.iHa 6nHsKa r Qal<ruuecKr.r a3M€-
paenoii cpegneii KBaAparnquori. f,ra seesA 6o,'ree c,ra6ntx aror rropor vBeJrHr{u-
Baercfl Kar( KopeHb u3 oTHo[reHrifl [oToKoB Ao Tex flop, IIoKa rr]yMbr He cTaHyT
rxyMaMr.I TeMHOBOTO Toria, KOIAa 3aKolr KOpHg LI3 I,II{TeHCLIBHOCTLI nepecTaer
4eficrnonarr,. 3ro onpe4erflercfl Tar{x(e I(oHI(perHbIM aK3eMtr,,rrpoM npHMeHeH
Horo $oroyMHox{r{rerrfl (o6 or6ope @3V cu. n. 3) .

Orlenun, ]-ranpuMep, QororoK, Bo3Hnr(arour,ufi, 4nn Crapuyca ua ECT. [,rn
Consua Qololorr A,'rfl npr{MeHe}rHoro uarrari @3V EMI 62568 cocraB,'rfler 5.10-6a,
rar{ qro 4na Cupuyca cor,'racrro (i.2) on 6y4er B.10-11 a, rorAa I(aK reNaHoeoil
ror{ 3'loro @3Y cocrae,,lner 3.10-e a (uanpaNenue 1650 a). Ero ixyMoBafl Ao-
poxKa I4MeeT uI{p}II{y oKo,'Io 109/o or BeJIHql1HbI ToKa, vJtLt 3.10-t0la, r. e. npu-
rvrepHo a 4 pasa 6o,rrue crJrHa.[a or BBe3Abr. IIpu nax,onJIeHHLI 7 : 20'o, t<ar<

r\,rbr Br.iAe,rr{, nopororsrri cHrHa.rl npLiMepHo s 7 pas MeHbue rxyMa, [ogroMy cHf-
Ha.rt ro,{fl Cuplryca Mox{Ho 6u.rro 6nr c rpyAoM Baflr.icarb Ha BCT, ec/'rpr ero ro,'re
6rr.no 611 5o,ree 175 zc, rlto coMHlrl'e,'rbHo.

To o6crc-qre,,rbcrBo, rrro ruyMbr npu cra6rtx [oroKax rrBJrflrorcs ruyMaMrl
TeMHOBO|O TOI(4, I4 BblHy)KAaeT OTI(a3arbCf OT rIOIIbtTKti r{CrIOr'rb3OBaTb Mar'IbIe
reJrecr{o[br, runa BCT, 4nn Qoroe;rexTpr,rqecKoro i.r3MepeHr.{r MarHrrrHblx [o-
.nefi sses,[, n nepeirru x 6o,ree MoIrIr]brM 3Be3Ar-rbIM Ter'recl{orraM rr,rna 3TIII.

2. CnexrpoMerp 3Be3AHoro MarHr.rrorpa{ra, MeroA BarIncr,r norq

l.,ra QoroaJrer(rpr.rqecr{oii perucrpaur.ir{ MarHnrsorx nonefi ro orAe,,rbHbrr\{
crer(rpa,[bHbr]\,r ,rrHHr.rflM uau6o,ree yAo6en crer<rporpaQ xyne 2,6-ttt peS,rerropa
c nau6o,ree BbrcoKoAr.rclepcuorl naueport I. 3AeclSoxycuoepaccroflHue KaMepbr
3,343 u (A - Ill2),,rfiHeilHaq Ar4cnepcr.{fl 1,6-2,4l,,|ilil s III u II ropflAKax
coorBercrBer.rr-ro H (rxr4por{oqe.[bnocrb) 3,35 (QonycHoe paccrolHHe r(o,r,'ruMa-
'iopa 11,245 /r, l\r.raMerp 40 cn). Peurerxa uMeer pa3Mep 320 X 280 ttt.m,

600 tunt.pttxlu.,tt c r(oHl{eHrpar.\uefi csera no II (}"f4500-10 000 A, MaKCrrMyM
50()o y 1"5000 A) u III noprAr(ax (1"14000-6000 A, uarcurvrym 45% y ),4300 A).
Caelocu,ra 2,6-n perlneKropa (n nyae) pauva 1140, 3r{Br.rBarrer-rruoe QorycHoe
pacc'roflHrze 104 .tr, Tari qro rtacrura6 uso6paxeHlvr I a.u:2" (pyc. 2).
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Brt6op orraMad'rr,Hori rrupuuu exo4nori u artxo4uor? qe,refi r.rMeer cyu{ecr-
BeHHoe 3HaqeHlre, oH Ao.[)KeH yAoB,']erBoprrb oqeBr.rAHoN,ry -vcr,roBr.1ro 

_ nair6oar_
urefi nprocrH cner(Tpa npr4 Mr4Hr4Ma,rrnori norepe paspe.eriao (xourpacra n ,ru-
uuu). l4s npaKruKr.r pa6orsr c co.rrHer{Hbr:ur rvrarnuroipaQonruLo",rru,o, r{ro no
Mepe pacKpr,rru, BxoAHofi ruenu cr4rHaJr npoAo,,rbHoro no,,rr cHaqaJra Bo3pacraer
3a CqeT pocTa flpI(oCTIl' 3aTeM CnaAae'f Li3-3a yA,{eHbueHufl I(oHTpaCTa ,'tr.iHLIu 

-YMEHbIXCHHfl CC I,']Y6I4HbI H PACIIIAPCHI,Ifl; CI4IHAJI NPOAO,'IbI,IOIO IlOJIfl

6i rr - # or, : Io$ ,r,rr, (2.1)

r4e 1o - flpr{ocrb HenpepbrBHoro cler{rpa , 0r7,10}u xapar{repH3\'er r(pyrH3r.rv
Kpbl/'rbeB cneKTpa,,rblroil nunuu..Kporrae roto, Irs npaxrul(r.i pa6orti c ao,rreqrro,rl
MarHLITorpacpou usnecruo (crur. [6]), uro oilrr.rMaJ]bHaff rur.tpriHa s1,1 Irde,rrr{, coor-
BeTCTByrOqaf MaKCUN{yM)rr ecTb

s-u : (3 -4)2s0,
rAe rxHpHHa uopuanr,uor?..qeJrH so: ?\,fld,l _ rloxycuoe paccroriltte, a d _
AnaMerp r(o,r,rr.lMaropa. !,na KoJrJrHMaropa cnexrporpaQa rryae (.dli - 1140,
AHaMerp cBeroBoro [rrrHa Ha 3epr{aJre Ko,,]/,rr4l,rarop a 28 cu)

5. t0-'.1.{l. t0rso = ---2f .tor- - u'uZ 'tt'u'

TaI( qro BeJrliqpiHa s11 = 0, 14 lt.u, T. e. 0",3. Tax xar ltso6pa>xeuue snes4 o6ltu-
HO rOpaSAO Xy>xe srofi Be,rurluHbr, To BxoAHyro qe,rrr npuxoAr{I.Crr orl(pbrBarr)
a? :yHqnHsr no xpariueri lrepe s 2-4 pasa 6oftrue eror?, r. e. 6parr'or 0,3
Ao u'b i4.Mt >*<eprByl npu aroM Be,,rHqzHor? curHaJra npoAo,rbuoro 

^nona 
(2.1):

f,: ,il**, 
2 2 pasa 6o.nrme orrrr.rMa,rbHoli crarHa,r Moxer yMelrbrxr.irbca e 1,S'paJa

!.I l_o]) ^O,'raroAaps 
rorepe r(oHrpacra B ,'rHHHr{ }\s2s0 B cflyqae crreKrpa

uoflHua. (JAuaxo [oreps 3Aecb cu,rbHo 3aBr.rcr.ir or rx]rpHHbr r4 xapar(repa r(oH-
Typa JIUHILI4 A B KaXAOM OTA€,IIbHOM C,'Iyqae AO,'IxIla OflpeAe,'IflTbcfl flpaI(Tgqecr<r.r.

f{a"ne-e, or{eBHAHo, BbrxorHafl xre,rrb (sorol,rerpa) i,.'4or,r,", 6,* preHr-
ue Hso6paxeHl.ir BxoAHoii qe"rn B rrJrocr{ocru'liso6paxeHr4fl crreK,r.pa, r. e.
Be./rrlqirHr,t (f*urJf ,,nn) s11 : ss/3,3b = 9,1 )t.iti, tAe lno* , 1,.", _ 6ii,y.ro*paccrorlHr.rfl KaMepbI ],I l{OJr/'ruMaropa. Eo,ree ixHpor(afl ule,.rrb, aoo6qe aoiopo,
npuBeAer I( ocpeAHeHI'Irc KoHTypa u ocna6,resl.ito cHtlta.rra, xorrr Be./II4rrr{Ha groto
eQSexra cu.rrbHo gaBHCHT or rxupr.iHbr r(oHTypa ilr;HLnt. [nR co.lHeuHoro r,{ar-
UiATOTPA{rA EQQCXT OCPCAHCHIIfl IONYCTI{M NPH lxI{P14HAX UICJII,I HC BbIII]C NO,']O-
BI4Hbt noJiyrxr4pr.iHbr JtHHLtlr (Ma ),5250 B creKrpe Co,'ru(a ero 0,05 A). ,rillHur.rB raHTepecyrcu,fix rrac cner(Tpax saesn (cn. nuxe) r4Meror, Kar( npaBI{JrO, nory-
rxHprzHbr He MeHee 0,3-0,5 A, noerouy HcnoJrb3oBaHue nuxo4uoii q"ru 

" ,r-punoii 0,2-0,3 A,e 61.1er cBfl3aHo c i,,'lrHslu sQQel<ro,r,r ocpeAHeHUa r(oHrvDa
/,rr.{Hrru. flpu acro,rr,3oBauxr.r III^nopa4xa (aacnefiua t,O Linltl rprr"lrr"i,f,i
HaMI'I_ rxHpr{He BbrxoA}rofi qe,ru 0,i-0,2 uu cooieercrByer 0, l5--0,30 A.I(ar yxasuBaJrocb Bo BBeAeHi.rr, Ko,ruqecrBo cBera B cner{rpe BBe3.u,bI He_
AocraroqHo, qro6r,r npaMeHr4Tb O6Uquufi Mero4 Ea6xoKa AJrrr yAepx a:Hufl, JtLr-
HUH Ha 4aoriHori qe,ryu no cnoco6y 6anauca roror(oB s o6er.ix ,i.nir. iloeronyB 3BesAHoM MarHHrorpacpe npuxo4Ltrcfl salllrcbrBarb ctrrHa.rr pa3r.rocry npaBo-
I'i dreBollo,rapl'r3oBaHHblx u3r-l)z9eHHft B l(pbt,'Ie tfi1Ht4Lr c noMoxlbro ro,,rbI(o olsoli
xle/'rr4 H reM caMbrrvr HArH Ha norepio aMn,ruryAbr cr.irHa,'ra 6, rr (2.1) e 2 pasa (yxyl-
IxeHrle oruo[errufl curua,r/ruyu 

"{, 
pas). [,ra 6oaee i,ngpsssorl sanucr.r Hyx_

Ho npoBecrl4 cI{aHI'ipoBaHI4e BAo,'Ib I(oxrypa, ycraHaB.xr.iBafl Irre,rrb ga pa3,,rgqHbreero yqacrKH, Br{.lror{afl rr coceAHHe (C CaHerl u xpacuor? cropou) yracrr<, ne-
npepbrBHoto cner{rpa.

Pacnpe4e,reHr{e np, cr{arr?rpoBaHV.H c',,aila 6in e.r) ua nrrxo4e MarHr.rro-
fPaQa 6yAer, oqeBr.rAHo, r,Merb BrzA BoJrHbr, xapaKrepHofi. p,na T rrpiri.rp,croxca (cnr. cxeuy Ha puc. 3). tr'rHrepna,rr MexAyrroc,reAoBare,rbHbrMr.r [o,Toxe-
XTr, Tfl, ,{pr*cKaHapoBaHr4u Ao"rrxeH 6urs ue 6o,rlue ee ur.rll,Hbr, r. e.u,'l .uJrt (u,3 A). (DaKrr.iqecxra cr(aHupoBaHue BeAerca qepe3 aHrepr,an 0,2 A u
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ocyurecrB,'iaercfl MexaHLI3MOM Ar{cKperHofo IIepeMeuleHr.ir{ poroMerpa, Co ule,llro
u @3V, B rr,'iocr{ocrrz uso6pa)KeHnX Cner<rpa BAO,'rb Ha[paB.r]eHnfl Ar.rclepcr4tr.

l[raporyrc BxoAr]yrc rIe,'rb creKrporpaQano]<uo, oAuario, rpr.rMer{flrb c ocro-
polKHocrbto ,'rHrxb npr.r AocraroqHo [r'roxtrx uso6paxeuuax. flprE xopolxr.rx r43o-
6paxeHraax u ruupoxofi qe,,rri Bo3lrrzr<aer acpQexf cABrlroB ,l.lnr,.r npr4 cMerrreHHrz
3Be3Abr nolepeK ueJru u3-3a aTnocQepHor? peQpar<ur.iH rr,'rr.r ouu6or< rr.rAr.ipoBa-
irug. Ec,'il2 rar{oe cMerqeHpre B Qoxa,rlnofi n,rocicocru r(yAe noprrAr{a rrrr{przHr,r
ulenu (0,6 n,u), ro B n,,rocr(ocrt4 crreKrpa oro Aaer 0,6/3,35"-- 0, 1B .tr4.M : 0,i7 )\,qro Mo)Ker Bbl3Barb 3aMbIBaHLIe KaprtiHbl pacnpeAe,'IetttIfl ct.trHa.[a 6i 

11 
: r o6-

,'IacrH -0,3. A vroryr HaJrararbcfl pa:ruuHire ro BeJrnqLlrre (a n u,eulpe Jfi4Hurl
li no 3HaI{y) auaueuul 6111 rr scpser<r MatHurHoro flo,rrfl r\ro]r(er 6srri BaMer[ro
oc,ra6,leu.

vcraHosKa nyxuoii qac'rr4 crer{Tpa r4 Jt4luv Ha rrre,'rb @oroiuerpa ocyqecr-
B.iIrrercfl. c,rreAyrour.rM o6pasou: rpy6an - c noMoxlbro noBopora (rpa4yupo-
naHuoro) perrrerxr4, ToHr(af - MexaHrz3MoM Ar.rcKperHoto repeMerqelrrn 6o,.n-Merpa (craueponn) , o r(oropox,f y}Ke roBopr4.rrocr nuue. Cr<auep r.rueer r1d$ep-
6nat, pasgereHsrrfi na 100 4e,reuurl, ueHa oAHoro Ae,,reHr4fl 0,i A. Bcero ira
Hep nosBoJlfler rlepeMelqarb Irrer'rb na 800 4e,leHr.ifi, r. e. Ha 160 A. !,,rn nponepl<U
IipaBZJIbHOCTH yCTaHOBKi{ Cr{aHepa nepeA r.r3MepeHr4flN{r.{ uc[oJrb3yercrr ],rcr(yccr-
eeuustfi <rutarHr,tfi> HCToqHI4K cBera - d'raMrla c [o,,rbll{ KaroAoN,I, Aaroxlafl cl]er(Tp
xeJle3a (cr,l. pHc. 2). Sror >lie r{crorrHr.rr( Aaer c,ra6yrc dlr4ur.iroxpoMa 1"4254 Air
pff,q Apylux ttuttuit SBe3AIIbIx cner(.TpoB, I{oropbre /rerr(o [o3Bo,r]fltor BbrcraBl.l'r'b
H)/x(IIbIIl IIaM yqacroK cneKTpa. Heroquocrt ycraHoBor( B ocltoBrroM cBfl3arra
c HeyrreroM nyueeoli cKopocrrl 3BegAbI Iro orHo[reHr,rrc r( Te.recr{ony B 4aairr,tii
I\IOM€HT BpeMeHLi. ^flpu cropocrtx ol{oJro 50 xulcetc ouru6r<a ycraHoBxtr Mo)Ker
Iocrurarb -l-0,6 A, r. e. oi{o.rro 3 4e.leur,r? r{a ur(a,re crrauepa. lloerotry cr<a-
HIrpoBaHI{e l"taq-uHaJrocb H I{oHrIaJIoci, c (3anaconr> ua 2--S Ae,reHr4fl (r. e. npu-
MepHo ua 0,5 A) paunue u rro3)Ke yqacl'Ka A,'ruuofi or(o.ac 1 A, onpe4eJreHlror-o
Ilo 3eMHoMy I4crorIHLIK)/. B uel<<t'l'opstx cJryr{aflx crl,,rbl1brx .rri.iunli Li fpi(xx 3Be3A
IIo/'Iox{eHr.re uyxlrotit HaM ,'rr.ilil.rrd oniteAe,,rrrJrocb HeIIocpeICTBer]Ho nyreM cr(a-
HLIpoBaHllfl cnel(Tpa c ra,rtl6ponoquoft naca4xorl, Aarou,(eii Bo3il,ro)t;Hocrh 3aMe-
fUrl OC,ra6,reFlI{e I'IIITCHCUBI{OCTI.1 CIIel('l'pa B 'I'OX,{ NIeC'le, ljle HaXOAilTC.i-l ,ritllltitt.

3. 3nexrpoolrnqecxr,rft MoAyJrrrrop, sJreKrponHarr cxelvra 3anHcri

Cner<rpa,rsultii 4uarrasoH, Ha r<oroputir pearr4p)/er rvrzitrrrlrorparp, onpe4e-
J'IEerctl, c o71uofi cropoFIbI, Ilof.rroxlet.il.reM cBe1'a s curteri qacrr{ Ilo,rrpol4lloN{
(gna X <-4q0! A), c 4pyrori clopoulr, noreperl qyBcrBrirelbuocru cpor:o1,nruo-
)KI,ITe,rg 6256 B r( A,,rlrHHoBo.[Hosofi qacrr,r, r]arrr.tHafl c fu - 5300 A.

B cssslr c lletso3Moxlroc'r'irro nocraBr4'r'b e,rrer(Tpooill'rrqccnuii N,toAynrrrop rre-
IlocpeAcrBeu[Io noBaALi nxo4norl uleJrr.i cner('r'porpaQa r(yAe rrpr.ru"rrocb rrocraBrrrb
ero Ha pacc't'oflur4e 0,43 a or rxolluori u{eJrr,r, r4e uso6ltarr{eHr,re 3Be:t/lbl nlle-
Bpaxlaercrr B Kpylxor( pasMepol,r 1140.430 t1rn. - Il tt,tt.3lo onpe4e,,rr.iJro pi_r3-
Mep cBeroBoto or<r.ra [,roAyJrflropa 79 .+Ln; or{Ho raKoro pasx,repa 6u,ro pea.,ril-
3oBaHo A/'rfl Kpucra"rr,ra ADP c roprr,eBbrMrr a,'rer(rllollar,llr (4eyonr.rcb o,'roBa).
CAezr *'lnX Aocruraercq npnJiolr(erraeM r( ropueBrrrM eaerirpoAaN{ nepewreHHor-o
TIaIIps)I(ellr{rr (f 4,6 KB c rracrorofi 840 a4). IIepeoHarraJrbHo qact'ora 6rr.,ra
130 ztq, qro cKa3a,'Iocb, oAnar(o, oflacHrrlM, TaK I(ar{ B cner(Tpe x,repqai{r1t{ 3Be3J
rpucyTcrByror rar{Lre qacrorbr. I(oue roro, B pacnpeAe,rer.rr{r1 rxylvroB @3V no
aMltJIuryne 14t\,reer l,recro petririi noA'r,e\,{ c yMeHbr]leHr.reM qacl.orbr, Haquuarr
c 1 rce4 (cu. Hlr>ne, pnc. 4) . /-l,,rl perucrpal(rlr.r cr4rHa,roB npo,qo,'rbrroro no.ua r5l 

Ioblra Hclo.tb3oBaHa alrtaparypa, flepBor]ar{a,'rbrro rpuN,reHeHHafl npu Ha6JrroAe-
Huax o6ulero Nrafur,rrrroro ro.rrrr (lri"uglia B trapa,'rJrer'rr,nol,r nyur<e [51.

S,reltrpouuaq c)iel,ra ycrallopr(r.r nplrBe/reHa Ha puc. 3, olla B ocHoBlrol4 ,r.a-

I{afl }r(e, r{To LI R [3, 4]. f,natrroe o'r;rlrqtre 3alt,ilrcqaercfl B't'o\{, qro Ilpr.r pet}icrpa-
uI4I.i N{at}tHTrroto ro/'rfl 3Be3A, rar< 6r,t,ro cr(a3arro, np[xoAr,trcfl pa6orarl c oAHirM
KaHar'IoM (o4nuu Ogy) . Ilepeue )Ke 3atlr{cu, oAHaKo, rroKasaJrri, rrro AJrfl c,ra6r,rx
3Be3A cr4fHa,'rbr cpaBHr.rMbr c nopotoBorl uyecrau,r.e,rbr{oc.r.rrlo npn6opa, a noroNry



Bo3HLIKJIa Heo6xoAlilvlocrb HacKor'IbKo Bo3MoxHo TIOHLI3HTb Be,'tHtIilHy IIoporoBoii
rI y BCTBI'ITe/'I bHOCTll.

iloporoaaa qyBcrBHTeJrbuocrr Tfr'n B c,ryqae uc[o,'rb3oBaHr4fl MeroAa MoAy-
r,rHpoBaHr.rfl cBeToBoto IoroKa c noMoulblo cooTBeTcTByrouprM o6pa3oM opr.reH-
Tr4poBaHHbrx r(pprcra,'rra ADP u no,'rapoHAa H AeNIoAyJritpoBaHnfl gd'reKTpL1qecKoto

clifttaila cur{xpoHHo-Qasoerru lerer(ropoM AJttr Hlealrbuoro @3Y c pa6ouerl
rrJroxlaAbro Qoroxaro4a 1 c.tt2, cortacno [7], Aaercr cne4yrculert Sopwry;161i;

rij',''" - l/ Unf r:-!- +N ,, (B.l). y ,,"](r(K_11
r4e l/ - 

qHCJro 3,Ter(TpoHoB B cer(yHAy, 3Mr.rrr.{p\/eMbtx c I c,tLz fi,TouraArl KaroAa
(D3V. tr4uaeKcaMr.r <O> rr (T) 

- o6osHaqer'rst coorBercrBeHHo rror.re3Hsrfi curua,rr

Prrc. 3. 6,rox-cxerura rirarulrrorpa$a A,rrt rr3NIepeHr.rfl IrpoAoJIbHbrx r\rarHurr'rux no,rel't snea4

@3V-l H 6lor<lr, o6ognaqcrrHbre prrNrci(rrrru qrrrilpauu,-r(a[ar rr3Nlepe[tra 61 
11 
: / - npeAycrlrilTent, II -

ysr<onorrocustii ycrrrrrrrcrb, 111 - ycHrrrrerb c arrerrrcaqrrcit rra nxo4e, ,l tr/- criuxpoHHo-rlasosrtii 4e-
rcrirop, y 

- pcrrrcrpup.vroulrrii npu6op Sflfl-09, V1- rcrreparop onopHoro Hatrprrlr(eHrrrr, V I I - ycL\-

Jffrc.[b Nroil{rrocr}r,c BbrxoAa r(oroporo iloAac]cr flanprr)r(eHrre los6yrxgeuur Ha I(prcrarr ADP; @3Y-2
y 6lorru, o6o:sa.reunHe apa6cxrrnu qNrbpalrrr, - r{a}rar rr3Nreperrrr,r ,pxoc'rrr: 1- rrrtn1.n6gs61ii yctrrrt-
1etb, 2 - [3rreptr'rerb cr(opocrrr cqera, J- pcrrc]prrpyotr{[ii npu60p SlItl-09. Btsepxy noKa3arro cxe-
Nralfiqecr(oe pacnpclereHrrc crrHana 6 

11 
nAorr r(orrrypa rrrrrHH

i4 currra,'r tuyMa. Lf : 1l4r - ro,,roca qacror, nponycKaeMas RC-uenoqr<ofi
B aHoAHor? qenH @3J". Ec,ru uexAy O3y u cr.IHxpoHHo-Qa3oBbIIvI Aerel(ropoN{
Br{.{rcqe}r y3KofloaocHblfi ycu,'r[re,rrb, ro Af onpege,'ifleTCf iIoJlocoit rIponycr(a-
Hr.rfl 3roro ycr.rJrr.rre,[rr. Berl.iquua Aln - [o/'roca [polycKaHlIs RC-Sunlrpa,
Br("nlorreFrHoto r{a BbIxoAe cr.rHxpoHHo-cpaaonoro AereKTopa. B uaueilr npn60pe
Lf ,',: ll2t onpeAe/'Iffercfl BpeMeHe\,{ 3anHCL CI'lrHa.[a 61 1 B o[HoM IIoJIoxeHI'ill
cr{ar.repa (or 3 Ao 5 nun). floc,re o6pa6ort<rl 3anr.rcrr HaxoIl4rcfl cpeAHee 3Har{eHue
o'r'r{,,ioHeHr.rf nepa perHcrprrpyroxlefo rpx6opa 3a BpeMa t, Benuquq:r;- K w Kt -xoeQSuqueurbr BropuqHori oMr{ccflH nepBoro r{ BCex noc,'IeAyloulHx AHHOAOB.

I4a nupax<eHua (3.1) BuAHo, qro A,,rfl cHr.rlKeur.rfl noporoBorl qyBCrBHTe,'IbHocrr.l

rreo6xoAur,lo cyxarb ro,'rocbr Lf u Lf o u yMeHburarb reMHoBofi roK O3y. Ilo,rocy
Af lroxuo cyor.rrb, yBe,lr4qrzBafl flocroflHHyro BpeMer{rr RC-uenw B aHoAHor? qeltpl
@3V, uo [pr.r 3rorvr npuxoAuTcfl yrvreHbmarb r{acrory MoAyJIsIruu f, rar xatr
irocroflHHafl BpeMeHr.i 3rofi qe[H RC: r: llaf . YuesHuarl qacrory lvloAy,'Ifl-
ru,rH Ao HecKo,'rbl(r{x tepu oqeHb HeBbIroAHo BCJreACTBr4e rolo, I{To Ha 3TLlX qaCTo-

rax OqeHb CI4JIbHO Bo3paCTaeT alvl[,'IHTyAHOe 3HaqeHLIe nyMOB O3V. 3ae[cu-
r\{ocTb aM[,ruryAbr rxyNloB or qacrorbr (prac. 4) 6H,ra usnrepeHa c [oMoxlt,rc aFIa-

Jtu3aropa cneKrpa rr qacrorHbrx xapaKreprrcrrrr{ rHrra ACtlx-1. Ha Qororpa-
clnrx, cHfrblx c 3r(paHa aHa,'rr43aropa qacrorHblx xapal(Tepr4crr4K, paccrorHHe
no oclr opAr4Har H3Mepfl,'Iocb B MILTr'rI{MeTpax. Ha pvc. 4 noKa3aHbl I(pHBbIe 3a-
BHCLIIVI0CTLI 2MII;1l.lT![b1 IUyMOB TeMHOBOIO TOI(a ]I CBCTOBbIX IXyMOB qeTblpeX

O3Y or qacrorbr. BcneAcrnue roro, qro aMIJILITyAa IxyMoB TeMHoBoro rol{a
)r pa3.fluqHbrx <D3y pa3,'ri{r]Ha (rerra 6o,,ree o}ia or,'r[qaeTcfl o'f aMnd'iHTyAbI cBe-
TOBbrx rryMoB), [epeA Haqa,roM l{axAoro H3MepeHLIfl peryr'IHpoBKoii 4o6[na-
d'rHCb roto, r{ro6bl r{pHBbre He BbrxoAr4,'rH 3a rrpeAeabr sKpaHa Ha qacrore 250 eq.
flo erouy rpaQHKy r\{o)KHo cyAr.rrb ro,'Ibr(o o6 orsouresr4u aM[.IIHryA, II]yMoB Ha
pa3r-Ibrx qacToTax.
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Puc. 4. Pacnpe4e,reHue uyMoB @3V no qacroral\l

IIIrpDxoBbre Jrrrr[rrr - cBero)]bre uy[{Lr, crJrourrbre - rcNllroBble uytttr. (ur}paltn o6o:Hacctllt lipHBblc,

OTIIoCutrltrccfl I( pa3nIltIHbtM ucCle4onattuttU d>3V

l4cxo4n ri3 pacnpeAeJlelrr{r{ aMr,rr4ryA IxyMoB O3V no qacrore, Ha pI'IC' 4
Mbr BI,IAI4M, r{TO BbI|OAHO yBe,'il4qtrBaTb qacToTy IuoAy,'rfltlHll CBeTOBOTO nOTOi{a AO

Frecr<o,'rr,Kr{x r(r.IJrorepq. OAuaxo npH 3roI,I Bo3HLiKaloT TpyAI{OCTLI qHCTo TexHrl-
qect(oro xapaKTepa, cBfl3aHr{ble c Ilo,'ryqeHlleM BbICOI(OIO Hanpfl}KeHnfl AJrtl tlilTa-
HHfl ADP. tlacrora MoAyrfltj,nti B HaueM npll6ope paBHa 840 eq. !,,rn yueHr,me-
Hr.rs rroJrocr)t Lf u )iBeJir{qeriufl Ar.{HaMr.iqecl(oro ALIana3olra cuHxpoHHo-(bagoBoro

ne'fer(ropa MexAy @3V u cr{Hxpo}{uo-(rasonrtu Aerer(ropoN{ BI{,'IrcqeH y3I(ono-
,noclrblir ycIlJII4re,'Ib c noaoccfi npon1rg1121114a 50 eq. O'reHl BbIroAHo I{acl{o'rlbl(o
BO3r\{OxHO yMeHbur.rrr, rroJrcc,v Al. IIpu yMeHb[IeHLII4 IIO,',IOCbI Or 50 AO I eU, XtpOr
qyBc'tBuTe,'rbt{ocrr4 IroHlIxaercfl B 7 pa3. OAuatro npl.I 3ToM y3I(OnOr'IOCHblll RC-
ycr.l,rrr.rTeJrb craHoBr4'rcfl HeycTofiquBlll,l B pa6ore. tr4cxoAf LI3 aTI'IX COO6paiKe-

HLIII, MbI ocraHoBlLltlcl ua Af ,.,- 50 et|.

!,,ra noHraxeHHrr iropora qyBCTBI'lreJIbIIOCT]I npr.r6Opa Heo6xoAI'IMo raK]l{e
Hacr(o,.[bKo Bo3Moxr]o yrteHbrrarl lxyl\,lbi <D3Y u ailnaparypbr. lllyrralr @3V
npr.r I4BMepeHI4r{ cJra6blx 3Be3A B ocLroBHoM orrpeAe.nrrrorcf iryMaM}I TeMHoBoro
Tolia, a Ilpll H3MepeHuII flpl(l{x 38e3,4 - cBeToBbIlvlu ixyMaMI4. Vlz 16 aHr,'Il'lli-
cxr.rx @3V EMI, racc,rreAoBaHgblx n ,ra6oparoptau, 6ltn oro6pau oAHII, FIaH6o-

Jree rrorHo yAoB,']erBopflroulafi eruu rpe6oBaHufN{. B ra6,r. 1 npuee4euol pe-

3)/,rrbrarbr rzaueperiufi rapaMerpoB Her(oropblx @3Y. I4sntepeHHtt npottBBoAI't'
,rr.rcb Ha anlaparype, aHa,rorr.IlrHor? trpr4MeHfleuofi nptt Saxruuecr<ux u3Melle-
Hrrrrx 6i,, . B KaqectBe L{c'loqnl4l{a cBe'la ucno,lb3oBaJlacb,'iaMla HaKailvBarlutl,
,,,,rre*ui or cta6unla3I{poBaHHoro IrcroqHLit(it roI{a. IIo,roca riponycKaHtrrt

$u,rmpa (t\t';= 200 A), ycraHoB,'IeHlroro MelK/(y I,tcrorIHI,II(oM csera u @3V,
6rr.ra qeurprrpoBaHa rua )'4200 A. Heo6xoguiraoe oc,ra6.[er'u4e cBeroBoro [orol(a
/(ocTrlraJIocb C rtoMolllblo Heti't'pa,'tbt-tblx Qu"rrlrpoe It pfAa rloc,'leAoBaTer'IbllbIx

4uacpparu. B na.{ec'rse peruclpHpytourero npu6opa I{cno.[b3oBa,rICfl caMollHcelr
3nfl-09. Bo 2-flr rpatpe npureAer'ro orrrr4MaJrL,Hoe 3Har{eHLIe HarplxeHrtt{ Ha

/Ie,'u.rre.rre O3y. B 3-frt v, 4-ir rpa$ax AaHbI rxupttl{a ruyNtoeofi AopoxKII Ha rel{re
3n[-09 rz or6poc c'tper'rI{r S[II-09 B ]\{H,'r,/rHMerpax. Bce sHaqeHIlr np14BeAe}IbI

r( oAHoMy roes$uqueury ycr.rr'reHua (ATT).

il.



Hcc;le4oeaurie $oroymeoxaqeneii 6!368

Cner c ox-
JIA)KAEHECM

Cacr/ul rr
cDeTa c ox-

Ja)I(AC ttIl0rI

"Ta6nfiqa I

lLIvl rcr;rroeoro roxa iie3
ox,rar(rf euug/u)'ir TclrIo-
BOIO TO'ia C OXJIa)KACrrriCtI

Ilouep (D3)/ UIDAV' I
lU5,rr rc:nrolo-
to 10Ka c ox-
,A}I{ACIIHEM

0,18
0, 30

0, 39

0,21
0,25
0, 30
o 9t-

0, 26

0, 20
n19
0, 36

0, 30

0, 26
0, 28

0, 30

0, l9

24784
24766
24860
24820

24819
24826
24822

24841
24838
24856
24837
24835
24759
24850

9995
9994

i l0i)
1 200

I 100

1 100

1 200

1 18t)

I 100

I 100

I 200

I 200

I 300

1 200

1 200

I 100

1 400
I 500

47 ,5
144,0

46,4
43, 6

162,0
1 13,8
69, 6

64, 0

97, B
99, 0
67 ,0

145,0
72,0

103,0
64, 0
32,0

47 ,5
36,0
23,2
31 ,0
,11 ,0
q70

43,5
32,0
32, 6

45, 0
,,) :1

3r1,3

23,2
2!i, 0
lB,2
19,0

9,5
14,0
2,0
5,0

13,0
6,0
7,5
8,5
4,0

10,0
4,5

10,0
2,0
5,5
1,0
I,0

IIpu trsueueHrzlr HarrpExeHr.rr Ha .qeJrr.rreJre (D3y Halpfi>xeHrle MexAy Ka-
TOAOM H nepBbrM .4r.rHOAOM OCraBa,'rOCb r'rerr3MeHHbrr\,r ?i paBHflJrOCt 770 A, q'ro oSec
IICI]UBA,'IO NOJIHbIft C6OP NCPBbIM 3MI,ITTCPOM QOTO3,IICI(TPOHOB, IICIIYCI(2CMb}X
KaroAoM <D3V. HanpflxeHr4e Mex(ny ilocJreAHHM Ar4rroAoM r.i aHoAoM B 2 pa3a
6o,rrue, qeM MexAy BCeMI,I ocraJrbHblMr4 Ar4HoAaMH, rAe Hanprxenl.ie pacnpe-
Ae.[eHo paBHoMepHo. ,[l"nn yueulmeH].rf rxyMoB Te[4HoBoro ToKa Kar{ [prl {4cc,ne-

AoBaHHr.r @3Y, rax r.r B orrHcbrBaeMoM npr46ope 6u,nu npe4npHHflrbr cJreAyrorqlre
Mepbr, peKoMeHAoBaHHbre Supuor? EMI: 1) Soroyuuoxrlre,'rb BK,rrrcqeli IIo cxeMe
c Sa3eMrreHHbrM KaroAoM; 2) ua (D3V Haaer 3KpaH, 3r'reKrpr{qecKr4 coeAi.iHeHHbrri
c KaroAoM; 3) xaro4 @3V ox"naNLailcfl. Ao reMrreparypbr -5o C.neron u -159 Csrrr\{oft. llo peroueuAarluu Suprrast KaroA O3y c,,reAyer ox"ra)KAarb Ao -20o,
--40o C, Ho repMogJreKTpr.{riecKr.rir xonop,unr,Hr.iK, r(oropbrM M[,r pacfloJraraeM,
He Aaer Bo3MolKHocrH oxulalKAarb r(aroA q)3V umxe -5o +- -15' C. Ox.la>xAe-
I{I4e SoroKaroAa [o3BoJIHJIo Ao B-12 pas yryr{uurb orHoueHl4e clzrHar/uIyM
A,'rfl cJra6brx cBeroBbrx roroKoB AJrfl orAeJrbHbrx CD3y. B ra6.r. 1 s nocreAHeii
rpaQe nor{a3aHo, Bo cKoJrbKo pa3 yMeHbruaercfl 3Har{eHr,re uyMoB TeMHoBoro
roxa @3V npu oxJraxAeHr.ru $oroxaro4a Ao -5o C. Ws rpr4neAeHHbrx AauHbIx
Br.rAHO, qro HeKoropble +oroyMHoxaTeJr[r coBceM He pearapyroT Ha ox,'raxAe-
HI4C.

[,rr yuensu,reHr.rfl arrlaparypHbrx rxyMoB r.r HaBoAor( Ha r{acrore 840 eLq npe1-
Bapr4Te,rrbHr,Ift ycrtJt:aTeJtb co6paH Ha 3,'rer(TpoMeTp[qecKori JraMne H pacnoJro]KeH
B roM xe cTa,,rbHoM cTaKaHe, qTo H o3y. flpuueHeuHe 3,'reKrpoMeTpr{qeLr{ori
raMrbr rro3BoJrr4Jro rroHH3r.rrb no cpaBHeFrr.lrc c rxyMaMH B [3] aMnJrr4TyArloe 3Ha-
rIeHHe aIIIIapaTypHbIx IIIyMOB' npIzBeAeHHblX KO BxoAy yCi4,/lvTe/'Ifl' I(o sHar{ellHtl
-l-0,35.10-6 a. Bcre1craue BbICoKoii rryBcrBrzrerbHocru ttpr46opa u HailH.u:atr
B cxeMe npu6opa y3JroB, r( r(oropbrM no4Bollrrcfl Bbtcol(}re Harilrr)KeHI4fl Ha qacro-
re MoAy,'rflur.rr4 cBeroBoro rroroKa (r xpucra.any ADP uoABoAliTcfi 4,6 r.e), sos-
HliKaer [po6reMa 6opl6lr c HaBoAKaMu. Ilo,ruocrbrc ycrpaHurb HaBoAI(v He
y,4aJrocb. Hanpnxeurie FraBoAoK, nprzBeAeHHoe Ko BxoAy 3JreKrpoHHofo rpan-
ra, paBHo 0,5.10-6 a.

l{.tx r<ourpo,rfl rz perr4crpauirlr flpr{ocrr,r 3Be3Abr r4cnoJrE,3yerca nropoft KaHa,rI,
pa6orarcqurt o pe>xume cqera OoroHou (@3y-2 Ha pr.ic. 2). OH ilo3Borlfler Kollr-
por'rr.rpoBarb oTHorueHHf cHrlraJr/rxyM I43-3a H3MeHeurafi npoapaqHocrH LI oIxH-
6ox rra4rzpolarzfl. OAy-2, perucrpl4pytou1afi tlpKocrb 1, ycranonleH lleror,-
Br4xHo pflAoM c o3y-1, perlrcrprrpyroqr.rM6i 

11 , trpilHeM H3-3a IUIipol(olZ UIeJILI Ha

ero KaroA nonaAaer yqacroK crreKrpa rxl4pr.IHofi oKoJlo 20 A (puc.2).
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4. Bu6op c[er(TpaJrbHsrx ur.rul,rii

Jlunrau A,'rr{ r.rgMepesuri uartrarHoro [o,'rrr Ao,,rx{Hr,r yAoBJrer.Bopflrb rro Bo3-
[,roxHocri,r oA]roBpeMeHHO CJreAyrox{r4r\,r Kp14Tepr.llu: a) strcor{ofi uyncrrare,rt-
HocrH r( rvrarHr.rrHoMy rronlo (6o,rtuLoii Qal<rop ,|jau4e), 6,; orcyr.cr-nulo 6",reu4,
r) r<py'r'r;l,r Kpbrr'rbrM, r) 4ocrarouuo 6o,rturori-r.{rrreFrcHBHoi:ru - (u4,.1e Jrr.rHur.i>,
A) orcyrcrsflro cH,'rbrrbrx ee rrsMeHenuri co BpervreHeM, e) na,uruuro err6pauuoi,i
Jlr.t[lUH B rXHpOr(OM Ar4ala3oHe cflel{rpar'rbFrbrx KJraccoB. Cpe4H nugui,t s o6nacru
Hau6o,nrureu r(oHrrerrrpaqr{r.r cBera peurerxoir (1200-4400) u npuaeAeHr-rbrx
n [1, B,9l o6parilaror lra ce6fl nnuuauue ilrlHt4Lr, yr(a3ar{Hbre s ra6,'r. 2. ijoo6ure
pag nuuufr. B r.ir'rrepBaJ're or 1,4300 ao 14400 o6,ra4aer croJrb cJroxHofi xapruHort
paCUIeUIeH?If , qTo i{X tIpHlx/'IOCb I{e paCCMaTpLIBaTb BoBCe. Bce cu,rr,Hr,Ie r'rAHH}I,
Kal( npaBl'i,'io, ol(a3blBalorcr c Ma,'IblM pacu,eIIJleHueM, KpoMe ],4205,05 Eu II,
HO y Hee HHTeHCr4BltocTb MeHrreTCfl B Tar(ux ulupol(ux [peAer,Iax, r{To TpyAHo
o]'Ae/rr4rb eQQerr lrsMeHer{Hrr flo,,rfl or eQQer<la irelaeueHrzs KpyrHBHbr. Cirar,re
c,ra6ne i.r3MeHer{ilfl B cneKrp.e g' -cvn ucniinparcr ABe .rrrr,rar4 , i4qu,23 A llg i I
(tyt .- 200 -250 nA) n ),4549,47 A Fe II (W :180 :. 260 .,rzA). Ilep-nan
Jtrttvg ,rBJrrercfl, oAr{aKo, recHhrM A),6neronr }\4481 ,l2g n }"4481 ,827 c qni,rona
I{oi\,rrorreHroe 4 u g-SaxropoM 0,90 n 1,05 coornercrBeHHo. trIs-sa nepeua,,ro)Ke-
HUfl_r(OrvrfroHeuroe 4y6.nera ee nplrxoA?rrcfl HcK,'trculrrt. Bropas nuwui ?,,4549,47
Fe II raueer c,ua6oepacuen,'IeHlre Lrrar(>Ke, Kar( 1',4261 ,g2Cr il,6g,ra r4cKJrrorreHa.

Jl.q.Ily1rulant cna6oro pacqerJleHux w, 6newgr4poBaHrrfl r4cKJrror{eHbr Jrr/tHr4Lt
x4215,5 Sr II u ?\4242,32 cr II. trIs nunwfr. uerlrpa.riuux aroMoB, rparoAHbrx A,,rrr
3Be3A I(Jraccoe or G (4arxe K) ao noBAHr4x A, Har.r"rryuureft ssnrrbrcs 1y42S4,Bb
Cr I, nax o6raAarouras rrau6o.rrurert nraruHrHori uyncrnare,,rbHocrbro r.i .4,ocraroq-uorl pesxocrbro; oHa xopouo Br.iAr.ra Ha cneKrporpaMMax MarHr1.rHblx 3Be3A Ir
cBepxrr.rraHroB, rro.IlyqeHrir,rx Ee6roxou [B]. Tar<, n cner(Tpe G cyg ee Kor.rrpacr
(r,ty6aHa) oKo,ro 400/0, uo r o Lyr r(oHrpacr ue 6o,ree tort , ui iunufi ,orou,
npuroAHblx AJITI sBe3A P1l-ryux KJraccoB, Har.i,ryqur4Mr.r cqfl'rarorcfl JrLtHuLrX4233,17
Fe II, a raK>Ke 1\4273,32 Fe II. flepnas nuswst xopouo BuAHa 

".n"nrpa* 
o"'Bg

1o A5, oHa g 6o,'rbrur4l{crBe cryqaeB LlcrroJlb3oBar,racb rrpr{ ua6nro4eurrnx p;
HHx sBeBA. Bropaa He [oKpbtBaer raKoil ruupoxrari 4rzauasoH K,,raccoB, MeHee
cr.irlL,r{afl H ucrroJrb3oBa/'racb peAKO. PaCCuorprzlvr nogpo6uee ilytHl4Ll },4254 cr In )u4233 Fe II.
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Jluuu*r sosre ,u 4254135 Cr I

JIuHus ?,,4254,35 Cr I oco6esHo cI{JIbHa B Kflaccax or F0 lo G2, ee Ixl4prlHzi

tnornir) B sBe3Aax F0 Aocrr.laet 1,2 A, a octaro,{Hafl I'IHTeHCIIBH6CTb -0,3
(ar., *rrnprMep, [10], crp. 3l); B arrix K,'raccax oHa rror{rlr ue 6"'reryqup_yercfl.

bnr'a.rr..cs b"1a6oii B 3Be3Aax AOp u nponaAaer BoBCe B 88-89. B o6,'Iacrr

eroi.r JtuHHH l{Melorcfl 3Harrr.ire.rrbHo 6o"nee cJla6bte JrHHul4; colJlacHo I{araJloly
Myp 1111, urt LIMeeM 3necb (ra6fl' 3)
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Ta6ruqa-r

vpoBHfl coorBercrBeHHo HMeelu

?P'.J:4, L:1, S:3

sar?Aeu LM$ c yqerotvl npaBI.LIIa or6opa LMt: g,

COe.[,HHeHHblX KOCL,IMH II npffI'{bII\'IU Crpe.nraUiZ' I4u
L,Mtg Ailr. fi- H o'-KoMlloHeuron (ra6.T. 5).
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\lrax,
A1 (0 123)45A7Bg

-___-_-T-
'o oro, (4.2)

rle Al,o - HopMa/'rbHoe pacutelrd,reHr.re.

[a,ree, pacnpeAeJreHr.re r4HTeHcr.iBnocreft A,,rfl [epexo4oe ./ _> J _ t (4 _, 3)
onpeAeJrfl ercfl coorHorrewustv.u [12].

r1
I iU - Mr)(J - Mr - 1) nprr repcxo/ra.\Hu-1 t -

l;U*M.t)(J-lMt-1) D ,l

HL-(J1-M,t)(J-M,) ) )
npr.lMeHafl Koropbre, no,,ryqaeM ra6n. 6.

A4t -, Mt * 7,

Mr -, Mr - 7, (1+.3)

Mt -, Mt,

Ta6,rurta tl
HHrenc[sHocrtr n- v o-KoMtroHeHToa ].4254r8b Cr I

o-rrorruouenru (H 
11 ) r-rolrnorreutlr (i/

I,lsreucrrarrocrl a),/A).0 M1+M1 HHtettcIsrtoctr,

I

+5/4
+6/4
+7 /4
+8/4
+el4
+1014

3-4
2+3
1+2
0-l

-1+0
-2--1
-3+-2

0

I
C

6

0

5

I

7

12

i5
l6

-r/+
-2/4
-1/4

0

1+1
0+0

oxosqare,urHafl Kaprr4Ha paculen,leur.rr HMeer Br.rA, rror(a3aHHbrii Ha pac. s.llpe4cran"raer r.rHrepec sH,{lac,,u.rrb eQQexrrznuoe paculelreHue no qropr,ry,re

A^ lt,tluldi
:\/r,n,,h -

Zt i

_ 0.4+1.!-t_3.6+6.7-i 10.8_t Lg_+2ll! LL _...,,- -------T +lEi +tr+lo+l5l21 lt ' -,l9^l.o, (4.4)

lAe cyMMl4poBalIxe pacnpocrpaHflercfl Ha BCe o'-r(oMroHer{Tbt, a I; 
- 

r4x r.rH-
TeHCITBHOCTI4. Mnr nll4ul,r, qro BeruqaHa gsoo npaKTr,iqecKr,{ coBnaAael.c g A,tflIrlrxHero ypoBHfl, n 4a,rrueriueM 3ro 3Har{eHr.re ga$o H 6y4er nplauflro npH Bbr-
qtIC/'Iet-II4U C,'ta6btx no.[eft .

o6paulaeucfl renepb K ,nuHr4Lt x42BZ,l7 Fe II, efi cooreercrByer, cor,racHo
[11], nepexoA baP.u1,- zaD\;. frponoArr AJrr Hee paccMorpeHue cxeMbr nepe-
Xo,n,os Ir Be,/rrlql.lH LMt9, aHaaorliqHoe nptIBeAeHHoMy A.[fl Jt\tHpru ?,,425435 C; I,
HariAer\,r rr.rrt pacu{errJreHHfl

A^ (3915)35'1147 535965 ^^.rr"-5-Arr,o
LI, BblqticJlflfl IIHTeHCLIBHOCTH fi- I,t O_I{oMIOHeHTOB, [OJIyqHM

AI,oo : 1,6941,0,

T. e. pacur,er,'reHr.ie npor.lcxoAllT TaK, I(aK ec,,ut 6bI saxrop ,rlauAe 6u,r npral,repuo
Tor N{e' qro y IIIIxHelo ypoBHs 1,60,- 3Har{eut4e, rlpHHaroe B nocJleAyroueN{

(4.s)

(4.6)

t5
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- 2A l,// -Aht aLu 2AL N

Pr.rc. 5

IIpr{ Brrrqr.rcJre}IHrr Be,THr{HI-Ibt Hanpfl)r{eHHOCTfl IIO,'rfl. KapruHy paculelJleHI{tl
cM. Ha pr.ic. 5.

C.ne4yer gaMerr.rrb, uro $anrauecKoe pacxle[,rIeHlIe 6y4er HecrorbKo or,lltq-
HblM OT npI'iBeAeHHO|O BL'IqI'IC,'IeHHOIO TI4na paCqeL'IeHI'Ifl' OIIpeAeJIfeMOTO lS-
cBfl3bro. Tax, cor,racgo ra6,rrr{au [13] lnn ]u4254,35 excnepututeHra.IlbHoe 3Ha-
qeHr.re g A,nf Hr.rlKHero ypoBHf cocraBr'Ifier 2,007 (eruecrolreoperuuecKoro 2,000) ,

a AJIfl BepxHero - 1,752 (er,recro 1,750). V nutrtu1"4233,17 l,nrt HZlKHero ypoB-
Hr gsr<cn : 1,583 BMecro greop: 1,60 x 4nx BepxHero gexcn: 1,40 ruecro
gr"op : 1,43. BsruucJreHI,Ifl [oKa3bIBalor, qro SaMeHa greop H3 gaxcn He npI'IBeAer
K 3aMerHoMy [IsMeH3HLIro A]",66 p,ilfl ]\4254,35, a Ans ?u4233,17 3ro Aaer or/'ll4-
rlue Ha 10% e MHox(Hre,'Ie (4.6), roropoe He LIMeer cepbe3Horo 3HaqeHuf AJI;I
Ha[rl{x ue,Ieft.

flpe4crantxer, HaI(OHetL 14HTepeC paCCMorpeTb B03MoxHocTtr H3MepeHLItl

IIoJIrl B xpomocQepax flpKlix 3Be3A, LICnoJIb3yf, cKalKeM, ,'II'IHHIo HB (u.rru Hr.).
Paculenneuue A,'rfl Hp

al,n: 1,26.10-5 H (L),

qro npu rro,re lOB ec Aaer 2AI*, - 0,025 A. Ko.ne6aHue LIHTeHCIzBHocTLI npu
I43MeHeHLIrl pa3rlocrl.i A,'ifl +1/4f eCTb

A1 ort,
-7; : 

=; 
L?"n'

Be,nuqraHst f.h,ldtu(e % na 1 A) npuee4eHbl B ra6,'I. 7 (1nn H :103 2c l(oHrypbl
B3rrbl rlo arr'lacy [14]), roropafl IIoKa3bIBaer' r{ro Hali6o"lhtxll11 sQ$exr' ec'ru-ta

oH sOO6Ue CyUIetTByeT, MOSHO olKLIAarb B 3Be3Aax IIS3AHLIx K,rlaCCoB, rge LIllo
Ta6nu:qa 7

Berrqsust dr*/d1'

a CMa
cr Lyr
o cyg
q Boo

AIV
AOV
A2 I
Vq

0, 25

0,25
0,35
1,0

h +254,35

1 4235,/7 FIIJ.
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Mo;,r{er Aocrl4 raTb 2,596 , qro AeJIaer ero Bno,rrHe o6Hapyxr.rMbrr{. y 3Be3A paH-
Hr.rx K,'raccoB 3ror eQQexr s 4-5 pa3 MeHbme. !,ocrouHcrBoM raKHx rxlrpoKux
JtItuuft., xax HB I-{ H", fBrflercfl Hx 6onluaq uapHHa, [o3BoJIflIou{ag pacuu-
pflTb BbrxoAHylo qe,'rb r.r AocTLitaTb TeM caMbrM JIyrruero oTHorrreHHfl cHtHa,'I/[IyM,
TIEM ATfl PC3KHX MCTA,{JII{qCCKI4X JII4HHI\. AAXC Ailfl U" BOO, TAC IIO,IIHAfl IXHPHHA
HB oKo"IIo 2 A, nlrxoArlyrc qe.rb Mox<Ho pactlrupl4rb Ao 0,5 A.I4s-sa pocra ttrr{-
pHHbr uoAopoAHbrx nuuuli c HoMepoM 6,raro4apr urapr-eQcpeKry BeJrr.rqxHa
lrtldlu y6uaaer npu repexoAe or Hg K Ho,; rax, y a Lyr BMecro 0,25 oua HMeer
3Har{eHHe -0,14. flpaa4a, BbIXoAHyro ilIe,/rb 3Aecb MoxHo coorBercrBeHHo pac-
ruapurb s 1,5-2 pasa.

OAsaNo HauJryqmrrM LI or(oHrrarer'rbHbrM cnoco6oM or6opa nuuufi, qBJrrrercg
npeABapureJlbHoe u3yqeHlle cneKrporpaMNrbr Aaurroll saesAbr i.r Sarravecxux
npoQu.ueii ,luuufr. npr.{ rex ycJroBHflx (exo1Horl ue,'Irr, nopsAKe peruerxu), npN
Koropbrx BeAercq 3alr1cL, MatHr4rlroto no.ux (cu. s n. B o6 uslrepeuaax). flpu-
BeAeHHble xe coo6paxeHafl MoxHo r.tcro,'Ib30BaTb AJIfl roro, uro6u cAe,'IaTb
nepBble ornpaBHbre marH I{ npo6uue Ha6Jr}oAe}rur. I( suu r{y)KHo rrpulaourt
TaKXe, rITO CBepXri{taI-ITLI, tAe JI.IHLI]I pe3t{t{e, nPeACraS,'IgrcrCO6Ofi yAO6HbIe
o6t,exmr Ar'rq ll3Mepelruq cra6rrx noneli.

5. Ka;ru6ponxa (onpene.reHue) anaxa
I{ Be,'r}tqHHbr MarHLrTHoro [oJrg y Stse3A

B ocnony xana6poexn 3HaKa I,I Be,,rrrr{Hubr MarHHTHoro no,Ifl 3Be3A no,'roxeHa
rrpuBq3Ka rro,rflpr43auHouuoli orrrrlr(r{ 3TIII x co,'rHerrHor,ly re,'lecrony BCT.
tr4snoxaN,t cnepBa cyrb Ae,IIa, saren lepel2AeM Ii Aera,'tsN{.

Oupeneneui.re 3rraKa roJrfl, r{ar( r.i3Becrno, 6asupyercn Ha npaBr.rJre: cusuft
o-r(oMrroHeHT - ,reBor(pyroeofi, a xpacusui o-r(oMrorreHT - npaBoKpyroaoii,
ecJII{ ro/Ie N-no.nRpuocru (uarpae,rer{o I( HaM, 3,,reKTpoH Bpaudaercfl B noJle
nporr4B qacoeofi crpenxu). lloerouy ecJrr{ ua ECT, pa6orax c QorouerpoM c oA-
rrofi r1e"rrro, Mbr 3rraeM AJIq [srHa r.rssecrHori no.[rrpHocrr,r noBeAeHr,re oTKJIoHe-
niali calronucua fiorer{r(}IoMerpa (uanpawrep, cnepBa Br{r.i3, floroM BBepx or ny,,ra)
tlpu IIepexOAe oT CuHelO KpLIJIa iluHutt I( I(paCHOMy I,I 3HaeM COOTBeTCTBUe 3TI,IX
otxloueutafi (npa,ltoe I.i,[a nporuBorio,ro>rcroe) ToMy, qro rlMeer Mecro I{a 3TIII,
To olpeAeJrr.rM, KaKoe oTri,rlorrelrue caNrolucua (anepx Ii,rIH BHH3 or uy,rx) Ha
3T[II cooreercrByer r'IeBoMy (u,rn npaeouy) xpyry, u safiAena 3r-rar( ro,rq, cKa-
IlHpyrl ,,ruHurc.

Olpe,qeneurrc Hanpn)tteruruocntei (xa"rrn6ponr<a) npor'lonuHoro [o,rq oflrrr,-
Tar(r,r Ae,raercfl c noN,rouluro ECT. I'luenuo, Arq co,THeqr-roro rrrrua c 3apaHee
HsnecrHori lraflprxeirrrocrblo rrpoAo/'rbHoro noJIfl (e ac) ueivrepflercfl aMrr,'rurryAa
Bo,'rr.rr,r (e cn) curua,'ra 6i 11 nyrer\{ cr(aHHpoBaHr.Ifl KoHrypa ),,4254 (ua narrrurorpa-
Qe c oluort rqe,rtr,rc).3arett 3arrr4cbrBaercfl orr{,roueuHe caMorrucqa (e ca) l,na
curFrara 1009'o -uor.i Npyronofi roJrflprr3ar{aa, B03rraKaroulero, ec,rnr nepeA
MarHr.rrorpacporra nocraeurr xanu6poBoqHyrc HacaAr{y (P l- 1/4r') co 3Be3Ar{oro
TE,TCCKOIIA. 3ITAq OTTIOIUEIII,IE AN4lI.IlI,ITYAI]I CI,III]A,IA 6I 11 OT IIflTLIA, I{AI( I-ICTOTIHI.iI{A

xpyroeofi ro,rlflpr43aurni, K orr{Jrorierrlro or ra,lr.r6poeoqHoii uacaArc.r (10096-
Irafl r(pyroBan no,rrrpr.r3aqna), y3uacr,t, nar<ofi Fratrpfl>KeHHocru (n rayccax)
coorBercrByer xa"nnSpoBorrrrrrrii cr.n'uaJI 10096 -nofi r<pyronorl [o,'Iflpu3arr,[i14.
Ec;ru reuepb rrepeA cr(ar'rupoBalruev X4254 B crreKrpe 3Be3ArrI, n noropofi usy-
qaeTcq rvratHuTHoe flo,rle, 3arrflcarl nanu6poeoqrrbrri ct{trla,I (c uacaAt<ot? P I
+ 114)t) rrepeA Iuoliy,'IrIropoM xplifoBoii IroJltlpr43ar{I{u, To MLI Mo)KeM o[peAe-
JIr.iTb rraIlpg)Ke[riroc'r'b r]oJrrI, cooTBe']'cTr]yrou{yro aMIl,lr.rTyAe Bo,{Hrrt cHrr-taJIa
6il.

Iraccraolpur,i norr,po6uee 3rrl Borlpocbr. IIa 3TIII B r(alrecrBe ra,ru6poeouuoro
ycrpouclua rlcrroJb3yercfl rro,rflporrA ]- i f 4)"-rnacrwtxa, np[tIeM r]oc,TeAHrrs
lv{o}r(eT uoBoparrrllarE,cf rar(, rrro ee ocu O[ (ci',t. nuxe, n.6) ir,roNrer (e rpariuux
rroJro)r(errr.rrrx) o6pasonsrnzrb 5lroJr rp ,. i45" tr --45'c ocbro 3aryxaFrufl rroJrfl-
pouAa, rrro Aaer coorBercrBerrrro 100'ti-ur,iii npaooxpyronofi u 10096-rmrui ,reso-
r<pylor:on cur:'r'. Ecnrr n03aAr.r 3loro yclpori,l'r'sa, Irari rio,rro)Ker{o, cror.r'r r{pHCTa/'r,'r

2 1438. I(prrucrorl o6cepoar., r. L t7



ADP, Aarouquri paauocrb xoAa )-114j', a 3areM norqpouA, ro B 3rux xpafirtt.tx
lo,iroxeHlrqx ({45") Mbr 3arrurrreM curHa,,r I00%-Hori npaBor{pyroaofi no,rapasa-
qr{r.r B oAny cropoHy (cxaxev, BHr.r3 or uy,reaofi tu:r.ux) lr 100%-uoli ,renoxpy-
roeofi norspa3arrHl{ - B nporr.rBono,'IoxHyto cropoHy (nnepx or ny,rra) . Cyulra
9Tr.rx AByx or6pocoa, oqeBHAHo, Aaer [o,'IHyIo HHTeHC[iBHocrb cBera (ero HyxHo
AeJIarb e o6,'Iacrll HenpepbrBHoro ciler{Tpa, nue ,luuuu).

fita wanu6poBr(r] sa BCT 12.Vlll 1969 r. 6rr,ra BbrnoJIHeHa o6brl{HbrM cro-
co6olt 3alucb MarHr.{THoto noJlr B coJrHeqHoM nrrHe (n ioro-sanalHoli .Iacrrt

.qucKa). Hatl.qeso, qro aro IIfirHo I.IMe,rro N-no.nrpuocrl (xax H BCe,'IHAepbt B,

S-nonyiuapall B aroM qr.rx,re) [I AaBaJIo orKJIoI.reHIze caMonucqa KHI.r3y (nteuee

50 Ae.n.). 3areu nepeA MoAyJlqropoNt i_ll4)u LI ilor'IqpoptAoM, nepeA tlle,'Iblo cneKr-
porpaQa, 6u.ra nocraBJleHa xa,'iu6porouHafl npIICTaBI(a .n,IIfl 3Be3AHbtx noneft
B ItoJlo)KeHr.ru 114?u-|.tacrllHKr.r -45o 

u BblI(,1Ior{eH 0AHII H3 <DOV: carraonHcel-i
noKa3a,r orKdrroHeHr{e KHH3y (50 ae;r.), coorBercrByroqee 1009,6-uofi .neeoxpyro-
soft nonapz3at1rlu - flporrzBonoJloxHoe roMy, qro I4Meer Mecro Ha 3Be3AHoNI

Te,yrecKone. !,anee, npr{ orrflrb-TaKrz Br(,rloqeHHoM ToM xe @3V (r. e. xorAa co,r-
seqsuil MarHurorpaQ pa6oraer KaK 3Be3,nHbtrl - c oruotl xr,eJlblo Qorouerpa)'
Mbr Ha[r,{u (y6pan npucraBKy p,nnxanulprrexu), I]To B KpacHoM Kpbrr'te or IIflrt{a
N-nonxpHocru caMonuceq noKa3brBaer orr(JIoHeHIIe I(Bepxy, a B cHI{eM - KHI.r3y.
Tar xax Ha 3Be3AHoM TeJlecKone Qasa or<asa,{acb nporr,reonono)KHofi, ireNl Ha

6CT 1 (cu. nr,rure), ro N-no,tnpHocrlr Ha 3T[l cooreercrBy]or clltua,lu 6lr ,

KOTOpbte B CZHeM KpbtJIe IIOKa3brBatOT OTI(,r1OHeHr.{fl I(BepXy (nOnOXAre.AlUi,te) ,

a B KpacHoM - KHa3y (orpaqare.rrlusre) . nnn S-ronlpuocru KaprHHa 6yaer
o6parrrar. 3ro paccyxAeHLIe cilpaBeA,'ILiBo npH ycd'loBHH, qro e o6ol'Ix c,rlyqatlx
rlllcJro orpaxeuurt Ao MoAyJrrropa oAHrJaKoBo - B c\{rrrcJle qerHoe LIJIr.r Heqer-
Hoe. Vc,rogue 3To Bblrro,rHflercf , TaK r{aK ua 6CT nflTb orpaxeuufi., a I{a 3Be3A-
HOM TeJIeCKOIe - Tpr4.

O6parunca renepb x xa,ru6ponKe Hanprxerlrrocru nona. /1,,rx ollpeAe,reuufi
Be,rruqlrHbr rrpoAor'rbr'roro no,'rfl r.rcnoJrb3yercfl uacaAKa (P - 1i4it.) , /Iatoqafl cHr-
ua,r 6i" 100%-Hoft lpanofi unu 100%-Hoii .[eaori noJ'rspu3attuL1 LtJrH cHrHa,rI
261" nonnoli r,iHreHcr.isHocrr.i, oc,'Ia6reHulrii rponycr<aHi4eM erofi uacaAt<tt l.t

MOAy,'IflTOpa C nOAfpOr.rAOU. oC,ra6,'tellr4e CBera UaCaArOIi C,',Ialaercfl Izs Aeli-
crBufl cJreAyroulr.:rx Qaxropoe: oc.la6,lenus v 2 paza naAalour,ero cBera I]oJIflpoI{-
AoM, rrponycKaHLlfl no,rlflpouAa (,- 0,8) u [ponycKaI{].Ifl rt,rtacrauxa (- 0,7) .

HenocpeAcrBeHlrbre r.r3MepeHr4fl nponycr{aHus erofi HacaA}<I4 cAeJIaHbI 9. VllI
1969 r. na ECT [yreM i.r3MepeHxr orHo[reHlifl L{HTeFICuBrtocrt{ cBera c npHCraB-
xofi r IlHTeHCIlBHocrr.i 6es Hee; oHo cocraB,'Irer 0,3 s o6,'Iacru }u5250, raK rITo,

Ad'Ifl Hax0)KAel'lHfl I'lHTeHCHBHoCrl'i CBera, naAalo[elO Ha ll o,n.y,lfTOp (ADP I

f no,rapoua), Hy>nuo cHrHaJI xanr.i6poexu 61. yntuox<tlrl ua 3,3. B cllneri o6-
rracru (7"4200 A) ara BeJrHrrr.rrra Hecr{oJrbr(o 6o,rrure Lr3-3a routoxreHHr noJlspol,t-
AoM a paaua 3,5.

flna rco,tuuecmeetrtoiL xanrl6ponNu Hy]KHo 3uarb, cKo,{bKLiM tayccaM coor-
BercrByer cHrHa.[ 100%-uofr xpyronort [o,,rflpr.r3arrau 61. aaes4Horo MarHIlro-
rpaQa. fina eroii u,e,ru onflTb-Tar(r4 lrcro,rb3oBa,rcfl ECT, ua KoropoM HMIi'ttI-
poBa,[HCb yc,[oBr.rfl 3arrHCu Ha 3Be3AHoA{ MarHHrorpacpe c,re1y}oull.]M o6paaou.
flepea ure,'Ibto creKrporpa$a 6CT 6una rocraB,'teHa l(a,lu6ponovuaa HacaAI{a
3BegAHoro MarHxrorpaQa u n cner(rporpaQe AocrarHyrtt yc,rtoBllrl, npuMeprro
noAo6sue rer,r, qro B sBe3AHoM cner{rporpaQe (ro )Ke pa3pelxeHHe u ocpeArteHl4e
r<ourypon). I4naeuHo, ue,rr, sBe3Auoro (rorouerpa 0,2 Anoxuo pea,'Itt3oBarb,
rpuMer{rzB I nopa4ox pemerr(H 6CT. IIpu Aucrepcru 2 .un : 1 r\ (e oroM IIo-
pxlxe) urrilliHa 3rori qe,,Iri 6yaer 0,4 ,+L,r't. [1,pu (iuupoKoule,IlbHocrl{) cneKTpo-
rpa$a ECT, paouoft 112, BxoAuafl qe,rrr, 6y4er 2 x 0,4 :. 0,8 u,vt. C apyloft
cropoubr, norlrafl rxapr.iHa ?'"4254 s cneKrpe Co,,tsua - 0,7 -zl, nplinepHo a 2 paza
yxe, ueu y nccJreAyeMbrx MarrruTHbrx 3Be3A, rire oHa Aocruraer 1,2 h, floerolty
AJII coJlHeq:uoit nuuuu ua BCT qe,lr cporouerpa uy)KHo B3flrb B 2 pasa N'Iet{btue
(0,1 A :0,2 un), uro6ur rro,'Iyqr4rb rar{oe >xe ocpeA}IeFIIre KoHrypa, KaK nprl

I <Daga onpeAenrercfl nonrpHocrbro BbrxoAHbrx r{oHuoB cl.rrxporluc-(ra3oBoro AereKTopa.
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perucTpauuu )t4254 y 3BesA. C,lelonare,rbrlo, Bxo.uJafl ute,'rb Ao,'txua 6urr
2 r 0,2 :. 0,4 u,u. Ilpu rar(r4x ue,,rrrx c oArrr4M KalraroM n.larurtrorpa$a
ECT (u 6es xouneucaropa flpKocrr.r, rar{ >xe Kar( ua 3TIII) 6r,l,ua c4e,rarla 3attucb
cHrHaJra 10096-Holi xpyroroft ro.rspH3ar{uu or ueHrpa Co,luua co ssegAuorl
uacaAxofi (P + l/4X) s o6,'racru HenpepbrBuoro crrer(rpii, prAoM c nranr.reri )'4254,
TaM, rAe ero r.iHrer.rcuBHocrb (6,'rarogapa 6;reH4au) cocraB,rrfler 0,8 lilrreucun-
HOCTI{ HerpepbrBrrofo cnexrpa (o4uonpeueuno pa6oril,,l caMonr.iceq ITHTeHCHB-

HocrLI NlarHrirorpaQa ECT) . B erola Mecre crreKrpa orr(,ronelrHe cocraBJrflJIo
95 ltu, TaK qro peAyrlupoBasur,ui r ypoBHro rrerrpepbrBnoro cneKrpa cHrHaJr
61" : 9576,3 : 120 i.L.;tt H cvtHl.n xa,ru6poaxu

26i" '.= 240 nn rrpir ycrrrrorrrl A'l"I' 5000. (5.1)

3arem 6es xa,lu6posoqHofi HacaAKr4 (P 1- ll4)t) 6r,r,r eanllcaH crirHaJr 6ln or
rtflTHa N-no,rrpuocrlr c HanpsxeHHocrbro npoAo,,rbnoto IloJrg Il $ - 460 ec
(asuepeuuoro rrpeABapr{reJrbHo o6rrqusrlr o6pason rra ECT B Jri.rHHr4 )'5250) npu

6iu

Prc. 6

pa3Hbrx rroJlo)Kerruflx rr1e.[r.r or]rocr.rre,,rbHo uelrrpa JtuHVLt. Cxeuarrlqecr(H 9Ta
ganacb I,rMeJIa BHA cuuycorlAbr, frot{a3allnofi ua puc. 6. Orx;nouesue caMonucua
B cptHeM I(pbt,'Ie Kru.t3y (prrc. 6) ar : 22,\4,u, a t<Bepxy az : 28.pu, raK qro noJr.
Hafl aMIr,'II.iryIa q -1- a, : 50 uu (npu ycu.rreuuu ATT 500, e 10 pas 6ontueu,
qeM nplr 3arrr.icrr cr.{tHa.[a xa,'ira6ponxrE).3lecu HyxHo gaMeTLITb, qro raK Katt
3ATIIICb CAEJIAHA 6Cg ITOI,INCHCATOPa flPI(oCTI,i, To CI,II}IaJI Co,rIHeqI-IOIO IvIaIHI,ITO'
rpa+a 6111 Or IlflTHa, Tal{ }Ke KaI( AJIfl 3Be3AHOto, Oc,na6neH r.r3-ga TeMr'rOTbr IIfTHa,
IroreMllelrllfl or rreurpa I{ Mecry rrrHa }ta AHCKe Co,rgqa uHg-ga ocratoquofi ug-
TeHCHBHocTI,I B I{pbr,'rbflx JtLlHuu. O4uoapewreuHo cAe,/raHHafl 3arrr.rcb r.rrrreHcprB-
HocrH B KpbrJIe (a no,roxeuurx Mar{cliMyrraa 6l 1y alLr a2) r]oKa3aJIa, ,rro ocra6re-
HHe ro cpaBHeHulo c rrerrpepbrBHbrr\4 creKrpoM cocraB,'rfl,'ro 2,85 pasa. Ocna6,'reHue
IlHTeHCrzBHocru (n pafioue HenpepbrBr.roro cnerrpa) B rrrrHe no cpaBHeuulo c co-
ce4uerl Soroc$eporl no 3arrlrcu r.rHreHcuBrrocru cocraBnsno 1215. Iloarouy,
flpr.rHrzMaf corJracHo 3ar(oHy rroreMHeHuq IJrfl nrrHa oc,ra6,reulte 1,3, uaxoAllu,
qro npr.rBeAeuulrii r{ [eurpy ArzcKa ConHqa r{ K HeflpepbrBr]oMy cnexrpy HeBo3-
u5,qeuuoii QorocQeprr or6poc 6yaer

261ll - 50.2,85 . ?.r,, utt: 44C .rz.u (A'I'f 500). (5.2)

I4s (5.1) cneayer 26i. --, 2400 u.u A,rrfl roro x{e ATT 500, a, 6ylyurz ucrpaBrrerr
3a ilponycl(arJue rJacaAxa (cu. Hr4>tre, n. 6), xanu6ponouuurt cranla,r 26i":: 2400 )( 3,5 .- 8400 nu, rar( qro

4a
26tc

:0,052, 6i" : #ffi: BB00 ac. (5.3)

Taxnu o6pasor,r, xa,rr.r6poeoulrutii currra,r 1009,0-uori rpyroaou no;rr{prr3arIHr.r
A,rs Conaua Bbrpaxaercrr B tayggrr, oH rrpu\leptro s 20 pas 6o,rllIre cutrraJra
or Ilrrlta c rtaupflxeFllrocrblo 460 ec. florryuro 3arvrerr4M, qro, rrocKo"rrbr(y AJIfl
Co,rHqa ue coc'taB,rifler 6o,rtruoro rpyAa 3altrcb lo.nefi 0,8 ec,3To 03rraqaer,
qro peruc'rpupyrorcfl oqerrL, r\4a,'rbre (- 0,019,0) creucurl xpylonori ro,Tflpu-
3aullr.r.

Hat?AesHas tse,luquua xa,rz6ponouHoto curHaaa 6i" : BB00 ec xapaKrepHa
.4rq ConH(a KaK 3BesAbr Kr.racca G c no,reu 460 ec, ec,rlu 6u Mbr ee sa6nro[anu
B creKrporpaQe 3TiII. Ornpanuori seeslofi Ar'rfl Aa,'rbHefiuux saes4uux xa,rn6po-
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0,80,4

Puc.7. Korrrl,psr r.uanm L4254,35 A (Cr I) n cntxrpe aHeB-
Horo rje6a (xpyrxxir) H B crer(rpe p t.r B (rr;irocbl, Toqxfi
Ii KIryx(Kr.f c rouxaltu)

Pnc. 8 I

Bor{ Mbr 83fl,rrI,I B CrB, Au'rfl r(oropofi SaxruuecxHri r{oHryp, ilo,'ryqer]Hbrfi Ha 3Tlll
npr.r BxoAHoli qe,ru 0,6 n,w r BbrxoArrofi 0,3.u,tt,6u,r nocrpoeH AByMfl crroco6aMrl:
a) nyreM perHcrpar{r4r.r or6pocoB flpr(ocrH 11 npr,r cr(aHHpoBaHLlLr JtHHrlLl )"4254
c noJIflpH3arlHoHHorl HacaAr{ofi (P * lla)"); c Her?, r{ar{ r.r3BecrFro, Ha[Ia IloJIflpl{-
3ailfiorrHafl ofirfir{a pa6oraer r(ar( NroAyJrflrop apnocrrr (puc.7, Kpecrr.rr(H); 6) ny-
TeM [rpr.rMer]eH].rfl MeToAa crIeTa I.IMrry,,rbcoB, r4ctroJIb3oBaHHoro paHee (cM. [3])
(rouxu rr r(pyx(r(r.i c roqr(aMu). Haxoneq, Kpylr(r{aM}r npeAcraB,'rerr r(oHryp )'4254
B cller(rpe AHeBHoro He6a (B cirer(rpe Co,ruqa), u3N{epeHFrbrii tlpr.r roii )Ke ycra-
HoBKe crrer(rporpacfa rr c r'racaAr{oia (P -i- 114}"). Cpanueuue rroKa3bIBaer, r{ro
r(pyrH3rra o6oux r(oHrypoB )ri.l dL (r,. - ocraroqrraf prHreHcHBr{ocrb) npaKrHrie-
cl(ll oAHIrar(oBa. Bo,'ree TorrHoe cpaBrreHr,re ror(a3brtsaeT, qTo Ar'Ifl 3Be3AbI 0rt,l 0/' :
: 1,15 H e 1,31 pa3a 6o,Tbrue, qeM y Co,'rH[a (0,88) . I{anouuun, qro B creKrpe
Co,ruua rorrryrrrrpr.rrra Afug,rx'i.4254 cocraB,,rfler - 0,35 A, a upu Harrrnx qe,rlsx
Al, -. 0,5 A sa c,rer pacrurrpeuxfl exoguofi ure,,rn.

Curua,r na"ull6poaxu (61.) , r. e. qr.ic,ro raycc B aMrr,'rprryAe orKJIoHeHLIn nprl
1009"6-noirr xpyroeofi floJ]flpH3ariur.r, reNl Merrbrrre, qeu 6o,ruue cpat<rrluecxax
r{pyru3Ha rioHrypa dr).1A)',, n6o cr.irrra,r npoAo,'rbHoro rio.{rr

0r,
6i il -;i Al,rr.

OtcrcAa corJracHo (5,3) c"neayer, qro g,ux p CrB

(5.4)

(5.5)61" : 339971,31 (ec) : 6700 ec,

rar( r{ar( e p CrB r(pyrr.r3rra r(orrrypa e 1,31 pasa 6orrure, qeM A,rq Co,.ruqa (1,15
B cpeArreNir A,rq o6oux usucpeuuii y p CrB u 0,BB - nilfl cner(rpa ue6a) .

Pacculorpuu renepb B r<aqecrBe npuMepa 3Be3Ay y Cyg, xoropofi yAe,'IeHo
6o,rr,uroe BrrrrMaru4e s aroii pa6ore. I(onryp ee ,rIlrHr.rr.1 )"4254,35 ll3 crer(rpo-
rpaNrN,rr)r, nonyueuuor.i rrprl Haurux pa6our{x yc,,IoBrif x (nxoauaa ule,'rb s : 0,6 .il,tt,
Br,rxollrrafl s. .= 0,2 ,il,M), \percraB,'reH Fra pr.rc. B. 3aecr cpeAHrrfl Be,'II4rluHa
Art.l il" - 1,85, rooro\,ry ria.,rr.r6ponxa 61. A,us ? Cyg 6yAcr n 1,61 paa NIeHbIue,
qeN,r Allfl [] Cril , r. e.

61" : 676971,U, (rc) : 4200 ec (5.6)

BMecro paHee npr4Hqrofi [3] Kalrh6poBLr4 4400 ec.3ro sHa.reHr.ie Mbr rprrMeM KaK
r.icxoAHoe flpH onpeAeJreHzflx xanu6ponxu A,'rr Apyrux sBe3A. Flau.nyuuert 4la
Bcex 3Be3A 6sna 6s Ta >I(e, rlro H A,'If ? Cyg, ripoqeAypa - [peABapI{Te,'IbHoe
noryqeHr.re @oronrerpuuecKr{x KoHrypoB ),"4254 (unu },"4233) npr yc,,roBr4flx sankr-
cH rroJlr (nxo4uaa ule,Tb s : 0,6 u.tw) z III nopa4xe peuerKu. OAuaxo 3ro MbI

He MOrJrr.{ cAeJrarb r.{ oIIpeAeJrflnu 0rt,ld]u r.r3 peracrporpaMM npfMbrx r4HreHCHB-
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Ilocreri r(oHTyp_oB, noJryqeHHbrx c BxoAHort qeJrbro, coorBercrByroueii pa3-
petuerrHro, Bbr6paHHoMy 

,Ar'rfl . 0oron,Tacrlrr-rr(r.r, Ll Kar{ecrBy llso6paNeurzfi.
3ro Aaer 3aBbrrreHHe dr).ldlu (r. e. 3aHHlKer-rr4e 6i.) ilo .pan,r"r.,rro c Aeli-
crBr4Te,rlbrjbtM, coorBercrBylorqHM HarxHM yc,r'rotsr.lfll,I (a.rrq s =,- 0,6 .u.u), eua-
rIeHHeM, Ho ue 6o,ree qeNr Ha 3096, xar< ror(a3r,rBaer cpaBlreHHe a,,rn 1'Cyg r,rp CrB.

onpele,leuHbre rar(HM cloco6ol,t 3HaqeHflr xa,ru6ponouHoro cr4rlra;ra 61"
AJ'Ifl PflAA flPI(HX 3BE3A NPHBEAEIII,I B rA6,'T. B,3IUI,II,I 3HAqEHI,IflMI,I MbI IIO,'IIJ3O-
BaJrr'rcb nprr-.r.l3MepeHHH r.tx MarHHrrrbrx no,leii e ),4254. v lopauux snes,1 (ua_
trpHl\,rep, p ori) ?Ta JrvHLrfl nponaAaer B cneKTpe rr ilprrxoAurcfl r.rcrroJrb3oBarb

Ta6;rr.rqa B

I{a;llr6poexa c HrHa Jra I 000/o-noii xpyroeoi.i noJrrp[3a rr r{lr
AJU HeKOTOpbrx 3Be3[

),A

4254,35
4254,35
4254,3tt
4254,?'5
4254,35
4233 , t7

li", ec drt" A-r
d).'"

0 CrB
Y Cyg
s Tau*
a CMi
a CMa
a CMa

6 7C0

4 2C0

4 500

5 000
l0 500

7 500

1,15
I,B5
1 ,73
I ,55
0,73
1,4

p Ori
u Lyr
a ly1'r"t'
a2 C\irr
p Gem

4233,f i
4233 , t7
4251,35
423'.3,17

4254,3r.t

25 C00

10 600

23 100

c9 000

t3800

0,42
0, B7

0, 30
1 ,53
0,65

r .,rltrrrlfl clt.,t s rrr ri.r cri,1lrltorrairra.

":'* Jirrrrtrl cAtsa Hatrcqacl\r1.

,rr'rlrulo )^"4233 Fe II. B erou c,'Iyqae Be,rliquIla Kar'irr6poBKr{ rr3N{errflercr ue roJrL,-
Ko 6,'raroAapfl pa3.rHrruro r(pyrr.r3lrbt 0rt,1il,, rro u pa3,,rr.rqurc qlar(ropa g2,2 (6i.
B rayccax reM MeHb[re, r{eM 6o,,rbrxe gfu',). flpnuuraaa cof,rrac}ro [. 4 coorBer-
crByloulue-$, A"rrfl orHoueHUtr gX2 a )"4233 K rori )Ke Be,luqrlHe s )14254 no,Tyqr.rM
3l{aqetil'le 0,75, taw rITo c AocraroqHoil 'torlHocrblo MoxFIo CrII4Ta.r.},, r{To ,I.o,rlbt{o

ua-sa Qaxropa S)vz

(6lc)r azee : f {6;.)^ **. (5.7)

3anteruu raKxe, qro Ar'Ifl Her(oropbrx flpI(IIX 3BegA B ra6n. B, AJrfl I(oropbrx N,rrrl
He pacno,'IataJ[,I c[el(TpotpaMMaN{rr, Be,,]LIqr4Hbt c}ri,ld}u 6r,r,[ra essrbr H3 ar,,raca
t 141.

B 3aKJIlorleHI,te cAe,'IaeM c,IreAyroxtee 3aMeqarrHe o 11pr.rNreFrer]yr{ HacaAor(
(P -i- 1/4I). llpr npurureHeHHrz 114?'-nnac'rurror( u3 cr,rroAbr lna xatulpoBoqHrrrx
HaCaAOK' KaK OI(a3a,IOCb, BO3IIHKaeT CI,IeXIerl[e CBeTOBO|O ttflTHa Ha Ko,rt,ruii\4a-
Tope npu Bpax{eHI'II4 nd'lacTllHKli. Olro ue6onl[roe, I4 coorBercrByroulr4i.i groN,ly
cABHr,'rHHHr.i He Aocruraer 200 ulcerc (uro coorBe.rcrByer .-- 1,). B ro rxe rp"nra
oH MOX{er Bbr3Barb lre6oJrbruoe pa3.rrurrue B aMfl,rrHTyAaX 100g/o-nOft neeoi] u
npanoft noJrflpr.r3autlri. 3(rSexr, ro4o6lu,ru r{,TuHoBriAHocru ll4}u-nnacrr.rHor(,
BHocHT TaKxe HeKoropaE I-lellapa,/Lre.rtbtlocTb B ,,tyqax, BbtxoAfxlr.{x H3 t(pHCTa.rr-
JIa IrIIaTa, xcno,'Ib3yeN{oro B coqerauuyt c 114)',-n'IacTtrHKor.i AJrfl H3Nreperirlfl Maf-
HHrHbrx noneri o6brr{Hr,rM QororpaQauecr(iiN,r NreroAoM. Be6rox [15] rixxe orue-
qaeT sToT sQrpexr: ou, KaK Cr'reAyeT HB Haixefi xa,rla6ponxra r,raruurorpa@a
(4 rculcerc: 1600 ec), Mo)Ke+'tsr{ecrr{ cr4cre\4arr{qecxyro oruu6r<y-g0 ,, u $orf-rpaQuuecxue HsNrepeHr.is. zs 30 c,,rroArubrx nnacrrruox 6r,r,ru eu6paHo, ,oioxo
4, y xoropux.noAo6Hbttl cAear [pu ]roBopore rra g0" orcyrc'rBotsarr; r.ix r.rcrro,rrb-
BoBarrIr{ ,qna SoToe,rer(rpuqecr{ux u Qororllaq)r.{qecKHx irsr,tepeuuri MarHr.rrHbrx
IIOr'1eft.
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Ecnu lo a
tsAHHOIO CBCTA,

Bupaxeuue Ara cl4rHafloB KpyroBofi no.nnpueaqnn
(6ea yuera HHcrpyMeHrannHofi no.nnpmsaqnu)

n0 - aMI]"rIuTyAbl [paBolo H .rleBoro 3Ji'[l{llT[{riecKH noxflpl'I3o-
TAK tiTO UIITCTICHBI{OCTb CBETA

I : rt[o: EB + q3,' (6.1)

tAe f),--OCTaTOT{Hari uHTeHCHBHOCTo B,TILIHHH, a Io'- HHTeHCI'IBFIOCTb Heflpe'

pbrBHOtO CIIeKTpa, To HHTeHCLIBHOCT6 CdeTa, npoxoArlulelo B OAHy xleJlb 51 QOTO-

il;rp; *u.irrro.puQa nocle MoAyJlflropa - rlS, u no,'IIflporlAa, cor"IacHo [16,
crp. 1711, 6yler

I - + tEi ,i- ,u -l- (63 - qfi) cos 2psin2ycos 6 - (Ei - ql)sir.r 2p sin 61, (6.2)

rAe tg $ : alb - orHoIIIeHue HauMeHbueft a r ualr6o.lrurer? & ocn 3,'IJII{IICa

(13 : +S" coorBercrByer xpyry); X - a3l{Myr (yror nare6orturefi ocrl 3rl'lurca
C aarpannenueiur ueo6rlt<uoneuuofi ocu MoAy,'Iflropa -f-1ial,, orcqHraHHulft upo-
rae ,lacceoii crpeJlKr.I B rr,'IocKocrti, rlepleHAuxy,rapuoii ,'Iy.{y); 6 - Qasoaslft
cABLrr B MoAyJ'Ifrope ADP (u:ueriflercr or -nl2 Ao fr,i2, cu. rtuxe). Vz (6.2)
BgAlro, qTO B AaHHOfi rOqt<e I(OHlypa,l irlensercs A,'Ifl r{t1gTo t(pylOBOlO l43lryqe'
HHfl nepuoAllqecKu (c uacroror.i NIory,'Irropa, A,'Ifl ttpocrorbl - B c,lyqae npsMo-

yro!,rr,Irbrx urvruy,rrcoa) or l-'i, (EB - nA) sin 2J Lo -1lt (Et - rfi) sin 2p npu
H3MeHer.rr4H 6 o'r -nl2 rc -l-r121, raK r{ro norHafl aNIn,'Il1ryAa xone6aHtlft cse-
ToBoto cHrHa,ra - To, qro pett'tcrpHpyer NIarHHTorpar|, ecrl

6i , : tEB - ri|) sin 2B.

Bupaxeurre (6.2) uoxuo 3arHcarb u r{epe3 rapaMerpbl Crot<ca

I : +(10 -l- Qo sin 2x cos 6 - Vo sin 6),

ecJlr.r B3rrb A,'tr I{t{x, nu,j ,ro cAeJIaHo s t17j, c,reAyrcullle Br,lpax(eFll{x:

1o:83+n3,

Qo : (EB - ql) cos 2B,

Y, : (Ei - ri)sin zP;

(6.3)

(6. z+)

(6.5)

rorAa cr.rrHa"r (6.3) 6yAer paneu

6,rr : (EB - nil sln 29 : V o. (6.5')

cursa,r (6.3) 6ril Arfl rpeyro,'rbr{oro KoHrypa fi MaJIbIx cABI,IroB (cu. plrc. l)

6lrr : (1c> - 1r;) sin2p : (lr 1+ + AIg - 1*- )sin 29 : +Al.asin 2P,

T. e. .u,Jrfl rrr4cro Kpyroaoli nonapr3ar\ktv

6i 1 :j/I 61, (6.3',)

1 Moxso rroJroxuTb 6: nl2 sin rol, rAe o - 
qacTora rrlo4ynaUufi, u B3rrh cpeAHee no BpeMet{}r

or (6.4), rrro npu pa3aoxeHl'iu sin0:2 ) ,rr*r(n/2)sin (2h!l)lot, cos6:,/o(n/2) f
h:0

+ 2 ) Jrlr(rtl2)cos2kal (:rax xax npoAorrbHoe norre perlrcrpupyercrr Ha ocuonuofi uacrore) 4ae'r

lt:0
I

6il:i.zJr(nl2)Vo:Jt(nl2) 70, r{€ Jy@2) oqess6rr,gxoKerrilrr4qe, J*-Qyaxuun
Eecce.nn, m:0,1,2,...
22



-- o6brr{Hoe Bbrpaxer{r4e AJrr cJra6brx rror'refi, Koropoe Mbt Bblme HeoAHoKparHo
HCrIoJrL,3oBaJILI; 3aMerr.iM, rITo A,ttg o6rr.Iuoil cxeMbl AByxt{e,'IeBoto NIaTHI'lrolpa-

Qa a (6.5') floflBlflercn eilIe MHoxare,lr 2,
Paccuorpuu relepb cHtHar'I xa,la6poaxu, no,tyueuHslfi ilpH ycraHoBKe

xa;nu6ponouuofi uacaArfl (P + 1/4X,) nepea MoAyJlfllopot't. Tar xax nepastft
no,'rflpor.rA Aaer no,irHocmrc nuueliHo-rroJlflpr43osaHHstrl cBer, Mox(Ho trpllMeHLITs

Sopuy,ry, no,ryqenHyro B [18]:

* \O' -l- B') : t - cos 6 sin 2rp cos 2cp f sin 6 sin 2q,

xAe rr2 : Iol2 - I{ureHCI.iBHocrb cBera, IlaAal.olqero na ll4}'-n,lacruury; /o-
r{H'reHCr.{BHOCTb CBera, traAaIOU],elO Ha ilO,'IflpOHA tiann6ponouHofi HacaAlil{;

Puc. 9

0,

I ol2,

(6.6)

(6.s)

{p : X -rl), rAe Q - yro,'I MexAy ueo6brr<HoseHHbrN,[{ ocflMli 114?"-nnacrusxu
rz ADP, X - yro,r Me)KAy ocblo nponycr<aHurr nor'rflpor.rAa xaru6ponousoil ua-
caAru{ u ueo6uxuoeerirrofi ocoro ADP (uo,roxur,r ero paBrrbrM -i 45'); 6 - xar pt

Bbllrre, pa3Hocrb (raa, cos,u,anaeMaq ADP.
ilaur carnan 6i. 100%-nori r<pyroeor? nonapusaulru, rro,ryqaelturri npfl AByx

ro,ro>Nerlnrx ll4\.-nnacrr.rHKu: a)Q : 0'(q : -l-45) r 6),1, : 90" (cp - -45'),B nepBoM cJlyqae 6y,u,er paaelr

(A' + B')t : $tt + sin 6) : ltt + sin 6) :
a Bo BTOpOM

(A' + Bz)2 : $1t _sin6) : 2t, _sin6) :

Iol2. 6 - l- rtl?. 
6.7)0, t,:-Ttl2,

6 : l- nlz, 6.7,\
6 : - nl2.'

naAalouero cBeraTaxttrrl o6pasou, cr{tua,,I xanu6poawu nonltofi LIIITeHcHBHocT[i
ECTb

26t. : (A' -l Br), 1- (A' + Br), : I o.

Bce npuee4er{Hoe Bbrlrre oTHocHTCr I{ cJryqarc, KorAa cBer r.rHTeHCr4BHocrI,I
/o na4aer HeflocpeAcrBerrHo Ha BxoAHyrc rqe,irb MatH].rrorpacpa, Fre trcrrbrrbrBaq
ilepeA artzM orpai{{euuii, r. e. 6es yr{era LiucrpyMeHTad'Ibuor:t tlo,laptlsauuH.

[,rn yAo6crBa Aa,rlbHefiurero paccMorper]Hfl r.rHcrpyMesra,rtuoii nodrqpr.r3a-
IIHfi no,lyquM Bbrpa>KeHr4rr A,'rfl crrtHa,rla no,rtfl 61 11 u Ka;rrH6poBKH 61. c nououllto
Marpr{u. flycrl, r<ar< o6u.rno, XOY (pac. 9) - cr.rcreMa KoopAuHar, a xoropofi
3aAaHo LlcxoAHoe Li3,lyr{eHue napaMeTpaMrl Cror<ca {lo, Qo, 0, Vo} (cucrelaa
au6paua raK, qro Uo .- 0, qro BCetAa Mo>KHo cAeJIarb, HaflpaB"rlss X u Y BAo,'Ib
oceii e"rl"tunca flo,rlflpa3aquu). Brrxo4xulee a3,lyrreHr.ie nycrr, 3aAaercfl napaMer-
pallu Crorca .r, I, Q, U, 71 . flycrl EOq - cHCreMa KoopAHHar, cBfl3aHHas
c o6ur<uoeeuuofi pr Heo6lrxuoeeHHori ocqr4v MoAy,rrrropa ADP. tlycrb raK>xe
rranpaBJreHr.ie oci.r flponycKar{fifl r]oJrrrpoaAa OP o6pazyer yto,rr 45" c ocsltr
MoAlJlflropa ADP. flpeo6pasonauue rapaMerpoB Crorca npu npoxoxAeHr.ul
qepe3 BCro gry cr{creMy Moxer 6urt onucaHo c rroMorlbro r\{arpr.i( Mrc,r,repa,
ra6y,rupoeaHHbrx B [19]. Bo-nepBbrx, nepexoA or cr.rcreMbr XOY, p, xoropofi
3aAaIrbr napaMerpirr Croxca, r( clrcreMe MoAy,rrsropa [Or1 ecru npeo6paaonauue

qq



Bpau{eHr.rfl, Koropoe orr.tcbrBaercf MaTp14ueri noBopora rra yto,T (_cr,):

/1 0 0 n\
I 0 cos2n -sin2u U IR(-") :lo sin2,r cos2,roi'
\o o ; r,l

3areu cBer HCnbrrbrBaer Aeficrsr.ie Qasoeoli rrJracruHr(r4 (xpr.rcra,l,ra ADp) co
cABHroM Qa:u 6, Koropafl oirucbrBaercx narpuqeft

(6. e)

(ri.10)

(ij.11)

(6.12)

(6.12) no.rry-

(6.r3',)

M'o fil,J: :J:)
HaxoHeq, nocne cpaaonoir nnactllur(r.{ cBer flaAaer Lra [o,,rflpor.rA c ocbro nponyc-
xaHufl noA yrJlor,r -f 45" x o6r,rxuoselruori ocu KpHCTa,'r.{a, r.rrfl r{oropoto Marptrqa
npeo6pasooaHxr uapa\,terpon Croxca r.rrvreer Br.rA

flaparuerprr

Ilpouseo4r
qHM

/1010r
Mo(r,",:+(? 3 ? S)

\oouo/
Croxca BL,rueAureto H3ryr{eFrHrr 6yayr

f 3): M, (* 45) Ms (o) R ( - o) (t:)
\,/

repe\,rHoxeHr.re Marpau (6.9), (6.10), (6.1 1), cor,racuo

:+(l .",,,il" -,H.,:t X,:) 
(6,3,(')

oTKyAa HHTeHCIT BHocrb cBeTa, npoueAueto MoAy,,rrrop, 6yAer
4f : +(10 * Qocosdsin 2 o, ! V osin 5),

r. e. (6.13') conrragaer c (6.4) rrpt a": 1. 3uan nepeg tr,0 3aBr4cr.r.f or uarrltaB-
JleHlrocrr.{ ocefi O[ u Oi1 a po,irrl He r4rpaer. f]o!,cras,'rss croAa pa3ro]Ketrur AJrs
cos 6 u sin 6 (npuueqaur.re Ha crp. 22), nonyuuxt

6i 11 
: !ur1"1z1vo: Jr(nl2)vo, (6.r4,\

r. e. cpopr,ry,ry (6.5'). Jr(ttl2) - t}lyur<rgrx Eeccenfl nepBoro poaa (- 1). flpu
groM He yqt{Tr,rtsaercfl r{ticroe ilot,rroxlarcu1ee Ael?creile MoAy,rflTopa u no,'igpouAa.

To,{uo rar(I4N{ xe cnocc6oNr rvrox{rro u.afi'ru Br,rpaN(eur.re ras cuiuana xa,ru6pon-
xu. flor,tlruo cr.rcreM XOY, lOq u HanpaB.rreuvin OP, Hxrerculux ror x(e cMbrc,rr,
rITo H paHbtlre, BBeAeM eule ocb nporrycKaHr.rfl no,rrflporrna OP, r<a,ra6poeoulroii
HacaAKr.r r.r cHCreMy E.OI1, cBr3arrHyro c 114?"-ntacu.ruxor? e.rorl uacaAxu. OP1
o6paayer yro,r 45'c OEr, a yroJr r\,IexAy Olru Ol ocraBuN,r ror(a qro npotr3Bo.rrb-
HbrM r.i o6osHaqr.ir\a uepes p (pHc. 10). flo arra,loruu c (6.12) Nrarpur1a napalrerpoB
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rAe cMbrcJr M/,(-l 45) u Mt(0') ror >Ne, qro H paHbrre; BMecro npeo6pasonauur

Bpall,eHur cl.lcreMl)l 
'XOY, 

e t<oropoii 3aIaIlbI {1r, Qo, 0,..VoL B cl{creMy, cBfl-

saunyro C oct,Io npo[yCKaHI.Ifl noJ'IflpoHAa OPt, Ha I(OTOpblfi ,']yq naAaeT CHar{a,'IIa'

Croxca naAaloulero ll3lyqeHutt {10, Q0,0, 7} ltoxer 6ltrl npeo6pa3oBaHa B
MarpHrr.y BblxoAflulelo ll3,'lyr{eHHfl 1l , Q, u, v} cJleAy}oxtl4M o6pa3oM:

/1\

(t) :Mp(r45.)M,o(u)M,oG) 
^rp(e 

i4,")R(-., 
ffi) 

,(6{5)

0\
-sin2p \

cos 2P 
10l

Marpaqsl R (-o), Ma(0'), M,(-l-45) Aalorcfl Bbrpax{eHHqnau (6.9), (6.10), (6.11).
Br,r.rucreHzfl ,u,alor (saueriau, uro p - a : \ - 45')

( ,\:, l: '"1"- 
i.: i \/:, \ (6,8,

\yl:;$-'''u,\ 1.1,, sn21 3/\,, I

Puc,10 6L+4

P1

/

0 cos22B cos 2p sin 2p

0 cos 2p sin 2p sinz2p

0 sin 2p - cos 2B

u IOC,Ie,qotsaTe,rrblbrX 4a.illneliruUx npeO6paSOnatrtlfi uO>xtrO Cpa3y npl.IBeCTH

napaMerpbl {/n, Qn,0, y0} l{ clzcreMe [Or1 uogy,ra'ropa, raK ]Ke I(aK H paHee,

T. e. yMHoxr.rrb rra ry )Ke rrrarprrUy R ( a), a sarenr Ilpog3llecrl4 IloC,[eAoBa-

Te,rbrro npeo6pasonatrHe napaN4erpon Cr^or(ca -npr4 npoxoxAeHLIH nO,'lfllloaAa

u ll4),-ntt^acu4Hl{H c a3tiMy'IaMH (0 -i 45"7 u ll cooree'rcrBeH-I1o orHocl4re,IbHO

cr.{creMbr EO,t, r.e. yN,lHo}Kl.Irt, c,'IeBa Ha N{arpl'rUt)r ll,,(p -l- 45') Ia l'1r'a (0)' 3ru
roc.rreAl-il.re Nlarprrubt, cor,ractto [19,l, cyr

- siri 2p t'os 2iJ U \
sin,2[1 -sn2Pcos2[3 0 \, (6.16)

- sin 2Bcos 2P cos22[3 0 
Io 0 ol

l1
I

M,(o* 4s\:+( -sin2Pz 1 cos20

\0
a Marpuua

(6.17):(Mr,,"(0)

OrcrcAa ar.rrer'rcr4Brrocrb cBera, rrpoueAuero Na,ru6poaoquyrc nacaaxy (P *
+ ll4?') 14 MoAydrlrrop (ADP f P), ecrr

I : +t1,(1 - sind) p Qcos21(1 -sind)1.



floAcrasrqt orflrb sin 6 s BI{Ae pflAoB (npuneuaHue r( crp. 22), nonyuuMnocJre
ocpeAHeHr.rq no BpeMeHr.r Be,rrarrr.rHy xa,ra6poaouHoro cutHa,.ra 61. ua ocHosHoft
IIACTOTE:

0,. : + l r@lz)(t uf Qo cos 21). (6.1e)

Tar< xar Qocos 21 [paKrr.iqecKa BCetAa q(10, rocAocraroqHorl creneurrc roq-
HOCTIZ nO/'IyqaeM

6i": + l{nlZ)to lrlru Is=26i", (6.20)

raK KaK ,l 1@12) = 7, nonuafl rzrrreHcaBHocrr, n3,,ryqeur.irr paBHa yABoeHHoMy
c_I.IrHar'Iy 100%-sori r<pyronori nor,rrrpr.i3arruu, r{ro 4aer Scpuy,ra (6.8). iloarouy
6es yuera co6crseuuoro rot,rouleHua xa,nu 6posoqHori HacaAKlr Be,,rar{aHa ro.rrr-
pi{3aqr{r.r B rrporleHrax (no onpeAe.neuurc)

,, 
- 

6',,

7;-7f;l,' (6.21)

Qro6sr Haiiru [icruHHoe ,/0, 61" eure AoJl:xrro 6urrr ,icnpaBr'rclro 3a r{acroe [o-
rJIou-(eHI'Ie (6e: yvera r<oaQQr.iqr.reura 0,5 no,rxpou4a) r<a,ra6ponousofi uacaAxu.
KosQQHlII.rer-rr qr{croro ttor,rrotqeHr.ir ft no Qoroa,,reKrpprqecr{r.r^,r rr3MepeHr.rflM Bo
sceir o6,Tacra rponycKauua (11.4000-5500) 1 paaerr 0,Bg 10,+3 Als cr.rseii o6-
nacrw )u4200); orco4a c,,ieAyer, rrro coorBercroyrcquft nonpaBoqHbrr? iusoxr-
reJlb c: 1/(1 - k):1,75. floaro\,ry B HaueM cr,ryqae ucrr.rHrloe

1o : 3'5 6i''

fl,3afi:acaB 6i., uu eto yMHox{aeu ua 3,5 r.r npt.lpaBr]Heaeu 6i., a rayccax, uarl-
AeHHOMy Ar'Ifl I(axAOfi ssesAsr e ra6n. 2.

7. Yqer rdHcrpyMeHra,ruHofi noJrrrpn3aqur.t t,t ee [3MepeHurr

. llo,ryveuHoe BbrpaxeHHe A,,rq cHrnarla xpyronofi noJrflpH3aur.ru (6.3) u,ru
(6.14) ne yqrirbrBaer roro, qro cBer rraAaer Ha (ADP f P) noc,'re orpaxenuft or
gepKa,'I, Koropbte Moryr BHecr[ He roJrbKo H3MeHeHae aMII,rr.ITyAbr, lro u Qaaor,
T. e. acKa3r,ITb rtepBoHaqa,rtuuft a,r,ranc [o,,IEplr3aut4r.r. B c,lyuae npflNrofo
xyAe 3TIII, rAe Mbr pa6oraeu, HyxHo lpar(rr.rqecr(H yrrr.rrbrBarF, ToJrbKo oAHo
orpax(eHr7e oT AHaroHaJrbr.roro 3epKau'ra r{yAe IIOA yt,IroM

,p: +(90" + 0),

rAe 6 - cK,,roHeHHe 3Be3Abr. Orpaxenrre or rrrraBuoto 3epKorz u or ranep6o,ru-
r{ecKolo IpOHCXOALTT npar(THqecKH no HopMaJr[ r.i He BHocr.tTCepbe3t{blx ltcl{a)Ke-
uufi (cu. uuxe). Kpoue roro, B cporyce i<yAe npoacxoAr.rr BparleHxe no,rfl 3pe-
HL{fl CO BpeMeHeM - noBopoT 3JLTIHIICa [O,rrflpH3at{l1r.r IIO OTHOU.reHr,rlO K OCflM
KpHCraJIJra MoAy,,rrropa (co cr<opocrlro 15u a uac), He[oABrrx(lro crorrqero 3a
u{eJrbro KyAe cner(rporpaQa.

Paccvorpnnr AericraHe Ha cuftra,rr xpyroeoli no,irflpLr3arluu 6l 11 o4uoro rrd,roc-
KO|O 3epKaJIa KyAe, Ha KOTOpOe Har{,'roHHO rraAaeT, nOA yrnou (p, nyqoK cBeTa
c napaMerpanu.r Crorca {10, Qo, 0, Vo}. flycru XOY - clrcreMa KoopAurrar
nyr{Ka (ualpuuep, OX opraeurIzpoBaHa BAo,'rb 6orruuoir ocr.{ 3,.rr'ratrca), xOg -ctrcreMa KoopAriHar [,'Iocr(oto gepKa,ra raKaf, Halpr]Mep, qro ocr, Ox napa*
!'ler'IbHa, a oca og IIepIIeHAHr(yJIgpHa IL'IocKocTLI naAet{LIfl ,lyqa Ha Sepxa,ro. I(ar
lI paHee, [Ori nycrt 6yAer cucrenaol.i r<oopAllHar ruoAy/rsropa ([-oct coBnaAaer
c o6uruoeeuuoli oclro), a OP - ocb nponycKar{Lrrr nor'rflpor.rAa (puc. 11). Aua-
d'IolliqHo paccMorpeHuro $ 6 (Qopvry.lr,r (6.12)) NrolKrro Harrr.icarb A,rq fiapaMerpoB

1 Onpe4eaaeuofi c cuueii cropoHbr nponycxaHueM [o.[qpor.rAa, a c xpacuori - 
r{yBcrBuTerb-

Hocrbro xaro4a $oroyMHoxr.rreJrfl 62568.
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- Mr( * 1r5").Ms10").R( - u.).M,(0"). R( - ,, (' { ) (7.2)"'\;./' \ -'

rae R (-a) u R (-13) Aalorcfl BbrpaxeHI'IeY (6.? Ir npeAcraB,rqmr co6ofi MarpII'
ubr roBopora KoopArlHaruofi cucrer{bi, M, (*+S1 - i\'larpIIqa (6.11)' cBfl-3aHHat

c AeficrsHe\a nonapou4a, Mo (0") - Marpl{qa (6. i0) Arx Aeiicrsuq Qasoooil n.nac-

Crorca BblxoAslqero I'l3,TyrIeHI4fl

PHc. I 1

(i)

Mz(0'):

f n,n-,1- R,R,

- 1l R,Ri- R,RI
-2\ 0

\
\0

( -.'"rr* T"'' : : \
I{"'(0') -n[-Tt' ,, sirr2rpcosA 5in2,psinA ]'tz'sl\ o t.) - sin 2rl'sinA sin 2rlr cos A /

TtHI(lI (ADP). t{ro xacaercr MarpHIrbIM, (0') , ro oHa rB,'lflercr uarpltqeit npe'
o6pasonauzfl rrapaMerpos Cror{ca npr{ orpaxeHr.ru cBera or IIJIocKoro 3epKaJIa.

PaenuqHrte BblpaxeHuq arofi iuarpuqbl npnBeAeH;,;- s 120-221 , uo ust 3aII[[IeM
ee s roii o6r,qeii Qopue, Kar( oHa raua s l22l:

R,,Rr-R,R; o o \
R,,Ri, i- R.l?. o o 

I

o R/,1i; -i- RpR, - t(R/,R:-- R;RJ /
o i(R,Rl- R,;R,) R,,R: -F R;R, I

(7.3)
c'

R.:#
"s

E.R,--i u

- oruoueHltx (roirln,rexcuue) p- Il s-cocraB,'Ifltourflx orpaxeuHofi Ia naAaroqefr
Bo,rIH, Koropbre Aalorcs Qopuy;ra,vu @peHe,'tx.

Marpraqa (7.3) nerxo npeo6pasyercfl r( BLIAy

(7.4)

(7.6)

rAe yrorr rp Aaerca coorHorxeHr.r.i- 
, lRrltgq : 5-

l R.l

(yro,r rp : Qo ._ a3rrMyry BoccraHoB,rreurroii rro,,tRpr.i3aquLI [23], t<orAa n.,roc-
KOCTb IIO,rlflp143aqr4r.i naAatouleto cnera o6pasyer ylo.[ 45" c n,lOct{ocrblo tIaAe-
uua),

A:0p-6' (7 .7)

- pa3HocrF, Qas orpaxeHHbrx p- r.i s-cocraB,rlflIoulux nyua, ( : t/, (l R, l' *
-r I R, i ) - 3Heprerur{ecrul.i r<oeipfuUueHrorpaxeHlIf raAaoqelo }Ia 3epl(aJlo
CBETA.



flpouaeela nepervrHoxeHr.re MarpHrr, cor,'racHo (T .2) nonyurlM Bbrpa>xeHtre
A,rrfl HHTeHCHBHOCTH H lIOC"Ie OcpeAHeHr.if no BpeMeHU (pas,roxeuuq sin 6 u cos 6
n pnlrr) cJreAyroruee BbrpalKeHxe Arfl cHrr{a,qa xpyronorl nor'rflpu3arrHr.r:

6lrr : RJ1 @12) sin 2rp (QosinAsin 2F -i- Vo cos A), (7.8)

TorAa KaK B orcyrcrBlte orpax<eHrJfl or 3epr(ara lrr,r uueervr (6.14)

6l r : J, (nl2) Vr.

B c,.ryuae. (7.8) npr r{Hcro Kpyronofi nonRpra3ar{nr.r raAa}oulero cnera (Qo : Q;
ct.rrHa,,I 6111 paneH

6iil : RJ1@12) sin 2rp cosAl/r. (7.8')

3Aecr A u rp corJracHo reopuu orpaxeHur cBera or N,rerar,rroB cyulecrBer.rHo
3aBucrrr or yt,'ra naAerlr4fl q (7.1) H Onrr{qecKlrx r{oHCTaHT Mera,'r,Tyrrecxoft no-
BepxHocrt'r. cltrsa,r npoAo,,lbtroto rto,rtg H3-3a IlaK,(oHHOtO OTpa]Keutlfl or 3ep-
Ka.rra npflNrofo r{yAe r{cKaxeFr, Bo-nepBL,rx, r.i3-3a rrrleHa Qo sir-r A sin2l3 sin 2rp.
Bc,ue4crsue roto arro Qn xapaxrepr.r3yer ,'lrlrreliuyrc no,lnpn3aqrrrc,3T0T rrJrelr
rrpeAcraB,'rfier co60ri qacrb,'raHeriuol:i no"rap usar\HLt, npeo6pasooauuoft B Kpy-
roByro. Bo-eropux, Hr\{eercfl MHo}Kr.{re,'rb sin 2rf cosA rpn'Vo, zaeucflquri'or
pasHocrrr Sas cocrau,rflIour,rrx E',,, E'; n p. Bnuarrlie 3roro rrJrer{a BnepBbre pac-
cMorpeHo e [16]. Ilocxonrxy npr.r nepexoAe 01'cflHero Kpbr,'ra K r(pacHoMy 3.r]-
JIHIC no,{fpHSat\Hr4 noBopaqr.iBaercfl Ha 90o It sllat< cr.itHa,rra Megfie1.Cfl Ua O6-
patrrrfi, To B Matrrr.rrorpa$e c AByN,rfl rrle,rrrN,rH rl,Ter{ c Qo ncuesaer.
_ o6paruucr reilepb K Bbrr{ric,lerrrrqr.{ A u rp lr Qaxri.rqecKrlNr rl:ueperrunrr,r :Q-
Qexra norflprl3auar.i Ha 3epr(4,'rax riyAe. f,nrl orrperle,reuufl .\ u rpo ,,ou,sue.rr,,,;
QoPul'n2P1 1231

Q te 2P,

Q sin 2P,
rrp14 qer,{

R=1-
rpa ycrroBua K2 ) (rt * l)', Koropoe a culrer:r a6nacru
xoporuo Br,rno,rrHflercx (K.'z : 18,5 > 1,96 : (n * l)r).
?R

tgA:sin
cos 2rpo : cos

(7.e)

(7.10)

(7.1i)

(7.12)

creKTpa AoBo,'rbHo

tarD nl/1a*zlgzP:Trffi-, lgQ:yt
(ca onperre,raercn cpopr,ry,r ofi (7 .1)), rryx{Ho 3ualb B rrepByro oqepeAb le.rr.rqr4Hbr rz
u x. CyrqecrByer pflA bnpele,ryeuufi n u x A,ns a.rrcl,lunux (ua rpaKrr.ixe oflpeAe-
.[qrcr .li =: ny, - xoa$cfzquenr nor,'rou{errria): 4na nux xapaxrepHu 6o,ree
H"IIH Merree cxoArrbre (e rrpeAerax 30,)o) suaueuua xoa0$urtlrerrra nor,rou1er,ruq I( r.r

Ir pe3r(o (eo aeyx pas u 6o,ree) ornuuaro[lnecfl slra.ier]r4q n.)rn pa3ilLlq1fl n
CBfl3AIIbI B flCPBYIO OqCPCAI, C THIIONI I,I CTPYI(TYPOII C,rOg ATIOMI1HI,Ifl, NICTOAOI,I
eto HaHeceHutt Ha 3epr{a,'ra, rrocJreAyrouleli o6pa6o.lxori u eospacrola cnox (cra-
peHue, 3ar(a,rrr{a -! np.). Tax, HanpuN,lcp, 3rraqerrus I(, Hai.i4euuue Lpyrc [2d,
r{u)xe 3r{aqeur.Ui Ily.rrtqa [25] na 309.0, a 3Har{eHHfl ru [pyae ebru]e sna,teuuit rt,
uafiAenuslx n [26], r 1,5 pasa (A,tx Il'6000-6500), rar<-xar< 3HarreHlrf A,rrfl roa-
crolo I(ycl(a MeTa,'L'Ia Ao,rllKHbl cyulecrBellIJo or,'Itlr{arbcfl or Tex xe sHaqerrrttt
AJrfl TOTTKO|O nor(pbtTHfl sepxa,Ia.

I1pl.r l" - 4250 A no rpacpuKy, rocrpoenlioNly c rroNroulbro Aasur,rx [2bJ,
HaxoAr.rM l( : 4,10. flo AaHr{brM llly,rr,Lla rr Taurep,ruuu [26], upa 1,, : 4b00 A
Be,'urqr.lHa I( : 4,30; fipr{Hul{arr xoa(l(trlqneri'r'orpaxeH}rfl cBexeto, roJrbKo qro
tror(pbrroro c,rroeM arrotrir.ruufl sellxa,'ra 1{ -- 0,905, aBropbr [26] gaxo4qr il -: 0,40 uo (roprrry,,re

R (1 -n)'+K2 n 4n
- illFTI +{-il: r - l(,T(r, + 1F,

ynpoqeHHoft s naAe
ltt1.

R,



B uaureira

R : 0,854;
cryr{ae 3epr{a,.ro crapoe r.r H3MepeHHtrft 1 xoaooHrllleltr orpaxeHHfl
Ans ?u : 4250 A us $opnayrct (7.12) ne.ruuuua

Ii,n :=') (t - R) : 0,674

npu K : 4,10, cor,[acHo [251. ,I]erxo BHAerl,, qro npl,t ?rfix n n l( lns R no
crporort Soprray,re (7.11) no,rryunn 0,87, T. e. Ha 29ir 6o,rr,uree 3Har{er-rue, qeM

Aaror r.r3Mepesus. flo cpopuy.ne (7.11) npu K:4,10 u R -- 0,854 HaxcALrM
3HAqCI'IHC

n-- {-t1 -l/----(t rt(r1 n-0,72J, (7.13)R-l l' 1R-11.

r{oropoe ra 6ur.no npHHrro B Aa,'tbHeftIxeNI.

ccs d, si,n A

t,T
s0i

r)trc. t2 t, tt{ s! o{ ? 
,

-20 0 20 406
fina n: 0,725,I( -- 4,10 no Sopuy,rana (7.9) u (7.10) A,'rfl r{erbrpex 3Haqe-

rrurt cx,'loueHr.rfl 3Be3Abr (ll coornercrByloulux r{M cor,racHo (7.1) eHaueuufi g)
6r,r,,tH er,r,{nc,reubl 3Haqerrrag A, sin A, cos A urpo, npuneAennnie n,axe n ra6n. i0
(<Buuuc,leuua>). Ha pnc. 12 cri.[oruur)rMH ,rruHHflMr.r rlpoBeAeHbr Kp]4Bbre qepe3
3Tr,r Bbrrlfic,reHHbte 3r.raqeHurr A, sir-r A u cos A.

3t<crepr.rueura,'rbHoe HCCurieAoBauHe rtor,rflpr.i3aqr]orrublx aQ$exroe orpa>xe-
HI'1fl oT Il,rlocKolo 3epKar'la rpe6yer HCKyCCTBeT.THO|O HC'tOr{HIIKa HelloirflpH3oBaH-
Iroro H3,'ryqeuHq. B riaqec'rBe Tar(oro HCroqHr.rKa [pHMeHfl,'ract rpy6ouxa c ua-
roeoii ,taranoit u nuusoti, Aatouleit rapar.r,rle,'IrrHr,ril lyuoN. Oua 6ur,ra nocraB!,reHa
nepeA lvroAy,rlsropon riarurrrorpacpa, u cr.irrra,,r xpyronoii tto,rrflpH3auHr.r 611
octseTllTe,'Ifl OKa3a,lcr{ MeHLt-ut.lt1 0,01 9o . Aalee OCBeTIlTe,rIb 6t,t,'t 1rg13116rrat
Ha nepeArreM r{orrue rpy6r,r rax, ,mo6lt naparrr,qe,,rbHlrft lyuorr or Hero naAaa
IIpflN,lo Ha l/'IaIlHOe 3epl(a,no I.i 3aTel,I IIOC,le OTpax{eHLIr{ OT n,lOCI{OfO 3epl{ar'Ia
xylle npoxolrlJl B nrarullrorparp.

B ttepayrc o{epeflb 6Lr,ro sbrscllerro, rrro trprr rrepecraHoBr(e ocr]eri.tre,'rf ua
lB0" aoNltyr orrra,{ecKoii ocr.r reirecr(ort? cr.rtrl?r'r Merrrercrr or l-0,40 Ao -0,4896,T. e. ocraerca rrpar{ruqec(Lr ro'r')r{c, rro MeHqer 3HaK Ha o6parrrr,ui (paeiuep nyu-
Kit Hit ruIzBHOM 3epl<aJle HeCI(O,'Ibr{O },leHb[Ie l0 C,U, 'tar( r{TO yc,'IOBr4ti OTpaXeHI4tl
IiyrIKa oT 3epl{a,Ia IIIri'l gTOL'l IIOBOpOI'e tl3N{ellflloTCfl I-Ia llpOTIIIlonO,,lOx(Hble) .

Ouenra,lrro, qro rrpfl rro,rrHo\l ocBerr(eur.ni 3epr(aJra sror ssipenr B cperHeNt Aaer
Lr5zJt1,' 

"aru Aa)I(e ecTb Her{oTopbre Il3r,reireH[rr, To oHr.r LrH>Ke nopor.a qyBCTtst.t-

Te,Ti,HocrH (--,,_0,19i) uaruercl i\,reroAa. Ir.rrrerlHas llo,rrjl]H3arlr.tfl rrllr{ orpaxierrur.i
Ilerloirepn3oBaHHoro cBera otia3a.rracb panuoii 5-6(/0 (upu 6 =. i,40o rlsvrepeua
rIyTe[,I ycTitlIOBKI,r 11 )!-nilacruliliLr rrepe]I NroAy,'rr{roilol,r u roa'rlrpo{.r.noNr) . Ilpu
STONI rlyqli]l 6r,t,ru nyulellLr l(at{ N4oiI{Ho Aa,,IbtIIe oT oct{ 'I'e,rect(ona rat<, uro6rt
ro,1y11L1'16 nau6o"usiurrri oQ(lex'r. i)r'o usl,repeur.re r{pyroBofi no,rapr.rsarr,r4tr npu
orpaltiellt4u ecrecrBcirrlot'o cBCTa 6btro rroBroitel{o rat(, qro6t,t rtpt.t ro.loxelutr{x
ocBeTliTerlfl, OT,'II{qaIOUILIxcfl Ha 180', 5r,r,rll nag,,tr.tqirr,te 6 rt rlacoBrrte yrnut l.
IJ ra6,r.9 ,Ia:rr,r pe3y,rrbrarrn asr,repciruii (a 9n) (0 n 20o He npeAcrau,rrfir'tr.r t{rr-
Tepeca Lr3-3a r,{aJroro eiprfer<ra, tr r43N'repctrr.lfl 3Aecb rroq,tu rre tpouorln,rncu).
A.rtfl 6 -. 1.40", r'r1e e.QQerir lo,{)r(elr 5r,tro nan6o,tr,ui.tit, Nrirt Br,rjlr{M, qTo ocpe1-

1 Aoropr,r 6,raro,qapuu K. fI. ,rlnue1,pl.rAr.r 3a Bbrro,,rHeHHbre u3r\repeHr.rrr.



HeHHe ACIICTBITe,'IbHO AaeT [pat<T]tl{ecr(H Hy,leBorl Cr{tHa,r (COrsre AOJrH rrpOUeH-
Ta) KpyroBor2 no,rapuaauprH rrpr{ naAeuHr.i ecrecrBeHHoro cBera: Bce AeficrBr.re
nrrlocKoro 3epI{a,Ia cBoAI,ITCf X .{aCrUqHOrl ,rnsefittotl no,rrflpti3at{ur.{, a AeiicrBge
T,IIaBHOTO iZ ralep6o,,lHqecKoto npt4 IropMa,lL,HoM naAer{atI paBHo HyJrro.

c.negyroulrzii, uau6o,ree saxHrrii uar - 3ro ricc,,reAoBaHrie xpyrbeorl ro,rrfl-
PHSaI\HH rlpH ycraHoBl(e Ha BblxoAe orBepcrHfl ocBerure,rfl tto,'Iflpot4Aa, r. e.
npu naAeHuH Ha CHCTeMy no,IHocTlto ,'tulreiiHo-no.IIfptr3oBaHrroto ceeTa. 3ro
I,ICCJICAOBAHI,IC I,IHCTPYMEUTA,TSHOfi NO,']'IPH3AUI-IH NPOBONH,'IOCb TAK, qTO OCL,
llpolycKaHufl no,'IrpoHAa BCetAa o6pasoasrea,'ra yr-or,r 45o c n,rocxocrb]o naAe-
HUg, Jlyqa or ocBerr{Teilfl Ha Ar4atoHaJrbHoe 3epr(aJlo, r. e . B ToqrrocrH Bbr[o,rr-

Hfl,rlrcb re ycJroBr.rfl, nprz r{oropbrx BbrBeAeHbr cpopr,ry,rr,r (2.9) vr (7.10). flpu arou
pelllcTp,HpoBa,rlcf He cl,ItHa,rr lrpyronofi no,lrrpu3arrIzu, a caM 3,'r!'tutrc I.lHCTpyMer{-
ranlsoti .lorflpl3?Uur.r, HMerulo: nepeA i\,roAyr.rrrropoNr croflJra xa.nra6poeouuar
HacaAKa (P + ll4?'), Koropafl noBopaqriBa,,racb Ao rex nop, rroKa He Bo3HHr(a,ru
MaKCI'lMadrlbllull (6i.)n,u* u MrrHlIr\'ra.JIbirbtri (61.).in cl,tura,rst, I{oropble tr pettl-
91pl{poBa,rucr. flo,rlnporiA r.ra ocBerr.{reJre noBopaquBar'rcs }ra 90o u sarel,{ ua
lB0' lto orHo[reHllro r{ r.tcxoAHot\,{y, u 6bl,ro 

'ssr{ro 
cpeAr]ee 3naqeHlle AJrfl

Bcex grllx uo.uoxegurl.
llpe>xge qeM paccMorperb grr4 usMepeHllfl, Bbrflcrrr.irvt, KaI( 6yAer Bbrpa>xarr,cfl

cutHad'I B AaHHoM cr'ryqae. flapauerptr Crorrca BbrxoAflr_rleto I.r3,'ryqeHufl 6y41,r
Bbtpaxarbcq qepe3 napaMerplr Croxca naAaloll\ero rzsryr{eHHfl {lo, Qr, 0, 7o}
coorHorrreHHsMrz, cxoAHbruu c (6.15), c rofi pasuuueii, rrro cnepBa HylKHo yqecrb
lpeo6pa3oBaHr{e napaMerpoe [0, Qu, 0, Vo] npu npoxox(AeHHir cBera r{epe3
[or'Ifpor,rA c ocblo nponycKaHr.rfl noA ytJIoM 45o r n,tocr<ocTr.r naAeFrflrr ayr{a Ha
BepKadrlo, eareNl npeo6pa3oBaHr.re napaMerpoB npH orpa)r(eHHr.r cBera or 3epKa,rra,
npoll3BoAfl nprr 3roM npeo6pasoaaHue napaMerpoB r( coorBercrByroqr4M r{oop-
,u{HarHbrM cucreMaM (puc. 13, cMbrcdrt ocefi ror )Ke, r{To LI Bbrue), Tat{ qro

Puc. 13

: .Aiir1z15'; 'Ms(0') .n(i,r,r(9) .l{r(9 a [:f) R (- (,p -l-,r)) .r\{,(0') ;.<

xMp(+45). (7.14)

({)

- 
''' (t:)

Buquc.neuus [pr,rBoAsr

/:+(r-sind)(1+

orKyAa

oio: - )t,61211t+

30

r Sopuy.rre,(Jrfl HHreFrcr.rBHocrr4

cos 2rpe sin 2 (B - (q * o)) +
-l- sin 2tpe cos2 (B - (q * n)) cos A)'/s,

cos Ztps sin 2 (B - (p * o)) *
f sinl2Q6 cos 2 (p - (p *|")).cos A) /0,

(7.15)

(7.15',)



Ta6,ruua 9

Curua,r Aill (B %\ ilptt traAeHI{I{ ecrecrBeHuoro cBera
B Cr{CTeMe np.EMOlO Xy,4e

Creneus rpironoir norflprr3auur{ p

+0, s6

+0,23
-0,42 +0,3e -0,34 +40

0

-20

+0,2B -0,40
+0, 28 -0 , 48

-n ,q

+0,07

1

p - -2- (po" * prso")

-0, 06

-0,10
+0,02 +40

0

-20

SAeCb rps, NaN npexAe (clr, auure),-vrodrl, 6lusxuh x 45o, TaN

(0i") -u* =. c (7 f cos A),

(6i") .in := c (l - cos A)

(bi") -in - +^, LT{); 'x r' (7.16)

B ra6,rr. l0 npHse.qeHu (oruorueuHfl H3MeperrHbrx BeJIHT{LIg (61")r,in n (61")*,* -
cpeAHrle Aar rpex yKa3anHbrx no,roxesufi no,rflpollAa Ha ocBertlTe.rre (0, 90',
l'o")' 

Ta6,Tuqa 1o

tr'lauepenHue H BBrqr.rcJleHHLre BHaqeHu.tr A u {o

-20
0

+20
+40

O,1BB

0,327
0,521
0,762

0, 982

0, 945

0, 853
0,647

440041

43 2t
Aq oo

41 10

tr4snaepeurrr,re A npzneleHbr raKxre Ha pr4c. 12 (o6osuaueHbl cBerJlbttvtlr Kpyx(-
r<arr,ru).!

CpaeHeHIae noKa3brBaer, rITo I43MepeHHg Aalor 3HaqeHltfl, ptAea,'IbHo coBila-
AaIOUIHC C BbltIlICJIeHHblMI], r{TO TaKXe yKa3blBaeT rla IpaBI'ldIbI.lOCTb IIpllHflTblX
sHaqeuur? ru, I( u R.

C,reg,yrcquna uraroM fle,'irercfl oqeHKa BdrrrsHl4q HsMepeHHbIx A u Q Ha pe'
3yJrbrarbl r.tsuepeuufi MarHlrrlrbrx IroJreli, TTHEIMLI c,'IoBaMIt, Hyxl{o 3Harb, rITo

nplrBrlecer $oprrryna (7.8) no cpaBr-reHHIo c (6.14) 
-HacKoJIbKo 

cyqecrBeHHo
B,'rHflHr.re HlrcrpyMeHTaJrbHoft KpyroBori nod'rflpr43auui{, xapaKTepHgyrcIqeficr
rLiIeHoM_c Qo e_(7.8), xoroptrii Bo3Hr.lKaer, Hanpl,tMep, npu HarHr{I4}I nonepeqHolo
no,rx. llo4po6uo eonpoc o BJrr.rflIrr.rr.r HHCrpyMenra,'iruoft nodrspu3autlv Ha u3-
MepeHlrq npoAoJrbHbrx MarLrrrrHbrx roneft 3BesA paccMorpeH oAHUM ?IB aBropoB
(B.M. K.) or4e.rruo (e erou x<e roue).

Ha ocuose reoplrrr VHso uar?AeHbr 3Har{erJun Vs N Q0 4rr h4254,35, ecnu
cqr4rarb Al,D :0;1644 Ans )u4254,H:170 ec 14 rroratarb B caMoM se6.naro^
IIpLIflTHoM CJIyqae, rITo ylo,rt Iyrla 3peHlifl C BeI(TopoM llodlfl Y : 80" (no.ne nouru

31

BbltucreHufl (n:0,7 25, X:4, 10)

0,0c06
0,02lll
0, 0807
0,211

Ats-,

0,0816
0, 1ll2
0,284
0,459

9"201

l7 18

32 39

49

10"50/
19 05

3l 25

49 40

0h "h D,

rpa.4
0" I 80. 0' l 80" 0' I 80"



oil
l/ol*n,

0'8

.- 0L| - V0

o--- 0in - 4o sinA+/ocosA

H:/702e /ooq\
y:600 /,,' \\

.// 
\r

lu/
\ \-//

- 0,8

Puc. 14
3,2 -2,4 -t,0 -0,8 0 c,B /,6 2,4 3,2

u:AL / Ah,

florteper]Ho3),a0: +40",r(otAa BJ'tHflHHe q,IerloB csinAu cosA Hari6o,'rbixee.
Kponae roro, AJrff ycr{,rreHxfl aQ$erra u (7.8) 6u.no npuuaro sin 2P : l. Muoxu-
Ter'Ib sin 2$ r (7.8) u (7.8') raKxe roJrolKeH paBrlbtM eAlrHlirle, nocKo,,rbKy Ha
[epepacnpeAeJreHr.ie curr{arrla BHyTpr.i Kor-rrypa JrLlHuH BJlrlflHtrtl oH He oKa3bt-
BaeT, a JII4trIb SaHHXaeT ero.

Ha pac. 14 npe4craar'reHo pacnpeAe,ireHHe cr.itr{a/ra 6l 11 suyrpu KoHrypa ,'r}r-
HH[i c yr{eroM u 6es yuera BJrr4r,HLIfl, HHCrpyMeHTa,rrnoii noJrrrpr.r3aUHH. Br.rArro,
qro ua6,rrcAaeMbri.i currrar,r (6i il - Qo sin A + y0 cos A) no aMnd'rr.rryAe npaKrlr-
lIecKI.I coBllaAaer c cI.{rHa,iIoM 6ill - 7o cos A. (cos A:0,65) Li,rIrlIIb o6.uaAaet
HecyuecrBeHHoll (oKoJIo I ,5 9/o ) acr.rMMerpr4efi e cHne\l H KpacHoM r(pbrr'rbflx
ilVHNKI,

Tarltrt o6pasolra, BCe B/'ILiflHHe HHCTpyt/enra,ryr,goft no,{flpr.I3a(}iH Bbrpaxa-
ercfl B rpaucQopruaqur4 qacrr.r r<pyroaori no,'rrptr3aur{n s ,'rr4HefiHyro, T. e. B

yl,reHbrIeHHr.r aMr,,rr.rryAbr xapaKrepHofinerrtr 7e n 1/sin 2rp cos A paa npr.{ He
or{er{b cH,'rbHbrx no,rrflx (cu. t16J). flo:ror,ry 3HaqelrHfl H11 , npaBe.(eHrrbre n n. B,

Qarruuecxu cr,reAyer yBe,,rurl4rb n l/sin 2!r cos A pae, rAe A rl rp onpeAelnrcrca
cK,rlorreH r4eN,t 3Be3Abt.

8. Pesy,rsrarbr tr3MepeHHrr cJra6rrx nonefi spKnx 31e3,[

B orBeAeHuoe A,'rrr ua6,rrcAennfi n $oxyce r(yAe BpeMr (nyuuue Hoqu, [o
3-4 e nrecaq) c aBrycra 1969 r. ua2,6-,tL re,recr{one 3TIII ur,r 6o.ruee H,rH Meuee
pery/rrrpHo Be,!lr r43Meper-rus c"rya6r,rx Marltr.irrrbrx [o,qeri 3Be3A co 3Be3AHbrM
MarHurorpacforvt, onracaur-rbrM ts u. 3. I,lsl,reperurfl cocror{,ru B pert,tcrpauur,I ua
6yruraly 3,rer{rporrHoro rroreHquoMerpa crlrHa,ra 6111 (sanncr, B KaN(AoN{ rro,ro)Ke-
Huli cr(auepa oi(o,ro 5"'), ao3rrur<arclero uit Brrrxorle yclrJtHreafl. llpaxruuect<lz
ora 3anrrcrr BbrrJrr{Ar.ir KaK rxyr,roBaf }lopo)Kra (puc. 15), rrAyuafl BAoflr, Lry,,reBoro
ro,,Io)I(L'Hrrfl rroreHrluo\{erpa oa., r(oropoe (ruxcnpoea,rocr upar,tort ,1[rr]Lrefi nyre],I
3ar(opaqr.rBauHfl Br,rxoAa cr.rrHa,,ra r,r3 ycr,r,ruirellfl Ha caNrorruceq. Tax t<at< orK,rlo-
i{eHr]fl TaKoll tuyuoaolzAopox{r(r4 oT rry,,lrr oqeHb Mau'trrr, To A.rlf u36e}KaHHrl oI]]H-
6ot< a o[pele,'IeHr4r.I aroro orr(,,IoHeFIr.if t]a ,,rerire ca\,rorrHCrla H3-3a ee c.x.BLrroB
B noIIeperIHoM HallpaB,'IeH14ll 3atllicrrrBalacb eule $r,rxcupotsarrrraii ilpflrvlaf ilLlHLIfl
bb repou, cr(pe[,r'IeH,.IbrM ]KecrKo c I(opnycoM caivrolrlcua (),c,,ioeHoe (Harla,'ro))

BCex orcr{el'oa). 3anlcrr rar(r,rx rlyMoBr,rx Aopo)Ker(, Br(rro'{arourux clrrua,r 6111 ,

IrpoBoA!1,[r.icb rroc,']eAoBaTeJIbuo B cToJrE,r(r.rx Torrr(ax ](orlTypa cneKTpa/'IbHorl
,ri,rHI{r.I, cr(o,,IbKo 6t,r,no tteo6xoAllNio r{ar( A,'Ifl BLIqBTeH}.Ifl curl]a,ra fioJrtrpv3ar\ur4
BLre ,,rr{ril[r (61r,) n o6nacrr4 Helpepr,rBrroro cller{Tpa, Tar( r.i [er,TH 7-naparurerpa
Buyrpr.r.rrrnrrlr (0111 ) (ncero lO -12'rouer). 

'loqxrr orcroflr 1pyr or Apyra Ha

- 0,2 r\. IIoc,re,lyro[iafl flJarlr]r\{erpr{rr 3arulci.I A,,Iq Kax.forl to.rrrl Aaer pac-
ilpelle"[erule crlrrra,Ia BAo.r]b r{orrTypa,lrrrrfir{.
!.)



Kaxalrrl BerJep rloroxeHfle B cneKTporpaQe sanucrrsaeN{ori JtuHHu Br,rc.raB-
d'Iflr'IOCb ilO JIuHI4l4 )Ke/1e3a B CneKTpe i.iCKyCCTBeHltoto HCTOTIHuKa - IaMIIbr C [O-
li,X 5rlo{o1r 

(nepe;r ur,errbro cnexiporpa6a ryae), no . 
".noropofi 

ueroquocmrc
\-1 u,2 - u,4 A) H3-3a ,ryqeBort cxopocru 3Be3Ar,r ro orrroueHr.rro K 3eMJre [r
/{pyrrzx ouru6ox.

Bno,rne oru,yruuufi curHa,l Xpyronoii rror,rfpr43ar{r{r.r 61,, aosnraKaer raK)Ke
BHe,'II'IHI,II'r.3ror ct{ruadrl, Kat( npaau,ro, H3MeHflercf co BpeMeHeNI: nepeA 3a-rlrcbro KoFirypa r.r nocJre lree Brraqerrrra 61, noryr pa3rutrarbcrt rcBO%. 06o,uno
H3MeHeHr{fl 61,, ouenl MeAaeHtrrrre H cJreAylor npu6rrrrr"nlno-,tunefiirori gaer.{-

"rnn3.l: _IaccMorplrM 6o,ree srlrrrrare,r,st o nporrcxo)KAejrHe crrlaJr a 6ir.'
^.,: ?o,u.rH HenpepbrBrrofo crier(rpa (nue cnempa,rrHorl nuuuu) cu"r suesArr
OoblrlHo-He lrorTt{pl'i3oBaH no Kpyly, ]lo 3a CqeT Mex{3Besluoti 1o/tflpt4garII{[ oH
MOX(er 6r,rrs saN,rerrro ,ruHefrno-nbr'rrrpr.r3oBaH (creneur noJrflpH3ar{r*r'Ao i-jiyoi"3ra nuHefiuas noJIflpt'i3atrr4fl tlocJre orpa,nei,lrfl or rrd,rocr(oro BepKa,!a cHCTeMr,r

[p_1Y-9t"- ryAe r{acrurrrro rpauccpopMupyercfl B KpyroBy}o (e,r,rnnruuecxyrc).(poMe ror0, cBeqer'rHe Hoqrroro ue6a, Aaxe r{e oceeuleuuoro'JIyHou, noripi,-
3oBaHo "uuuer?uo co crerreHbro flo,'rflpu3ar{Hv, Aocrr,rrarcrqeii zori tiiaci;;ffi"Kpylotsarl no,'Itlpr.r3ar{rrfl T'at{it(e lr\,Ieercr{ LI Moxer Aocrr.itarb 19l0, cira, t2T). Ta-xirl,r o6pasoM, rro,Tsprlgaqrag B o6,racru HenpepbrBHoro cneKTpa

0,p ..- 6i;10iil ,

rle otp - cr.rrr{aJr xp.yronofi no,rrflpasaqr.irl or 3Be3Abr, a 6i,; _Tor x(e ,

or He6a. Ecnu s{' ,, su - oruocurenrubre n.[ouaArr, 3aHflTrrre geesAofi Lr
B rrpeAe,'Iax ule,,rr4 cneKTporpaQa, a i* u 1,, _ uureucr.rBHocrH 3Be3AbI
cooTBeTCTBeHIlO, TO

6i ,: p'k"s'i' I p"kusnin,

(8.{)

CHIHAJl
ne6on

u se6a

(8.1',)

rAe & - xoeQ$!rIHeHTbr _npeo6pasoaauur ,rr.rr"refiuo-nod,rrpr.r3oBaHHoro cBerae xpyronofi (or 0,19 4o 0,7Ocor,,racrro l43MepelrrjflM S 7, prad. d1 , i p;"" ,,,-__creneFrb ,ryrzuefisoii no,'rflpH3ardr4H 3BeBAr,r f ue6a. brarau Mal{crrMa,rlFro go3_
MoxHafl (sin A : 0,8, sin 2p : l) riucrpyMer.rraJrbHafl KpyroBafl rod,rflpi{3arl,rr

6r

+< 0,03.0,9.0,5 -l- 0,2.0,8.I,0.0,1 : (l,zy,a). + (1,60/o),,,

ec.rl4 cr{LlTarb, qro s*:112, srr: I u orHo[rerr].re i, li,t:0,1 A,rs 3Be3Abr

1l:9 :_1ry^t-":r1-Hoqx, Koropbre o6br.ruo orBollflrcr tr",rr na6,rrcAeuHfi o ny,rl.JToT npocTol4 [pr.{Mep [oKaBbIBaeT, r{To trpI,1 Hailr4rturi Me]K3BeBAHofi nuuefirrort
rloJlflprz3arrflr{, a raKxe B ycJroBHflX ue6a, ocneuleHr{oro ,rlyHofi, Hflfl CyMepeq-
HOrO He6a Moxer BOSHAr{Hyrb cu.rlrurrfi cHrHa,l r.pyrouofi no,rrflpr.r3aqr4r{, r(o-roprui 6y1er ueuarbcfl oro AHfl Ko AHro r.r3-3a aurrnbnr, ,rlyHrr no ue6y, r.rs,r,re-
luesaft ilpo3paqHocrr4 r.i Kaqecrna uso6paxeurrft u 4p. 

J-- -

,r Oryll% r<oaS$aquenr npeo6pasouunr" tr4Hur4 B Kpyr r $opuy.te (B.l)
!or-.11-2Ji sin A) 1.ur .u,asuorl 3Be3Abr rocroflHeH (A daeucur^ro.rrrr<o or 0,
a p 

-yroJl Me)I(Ay OCbIo S,lIJIlIlCa H IJIOCKOCTbIO IIaAeI{LIfl Ha BepKa,lO), nOarony
yKa3aHHafl Be,llMHHa 61,, 6yaer i.I3Met{flTbcfl c ,racosull yrJroM He3HaqlrreJlbuo
ToJIbKo 3a cr{er arn'toc{)epuoii gxclusxqau. tr4nercrcn gpyrue HcTorrr{r4r(r.r 3Toro
I'i3MeHeHHtI' IIMeI-IHo: BpaIqeIIHe..no"rlfl BpeIrllq s cncreMe r(yAe, T. e. aJi,rl14rca
IIOJIflPH3AIIHH OTI-IOCI,ITCJIT,HO OCCI? MOAY,'IqTOPA ADP, UOXCT UPTZEOIUTb K IIOflB-
dreHl'irc ue6o,rrruoro r'rox(Horo cnruani r<pyrbnori roJrflpr.isarlr{il rp, ue6o.rr,ruux
::tr*.:i ^0^u_r:, 

rgYnttr\ukr or -' nt2 (zi iqer ,eroqHocra roc,.rpoBr(H r(pHCra,l_

I1l.^:r"llonpoc 6onee no4po6uo 6y1er paccMorpeH e oluofi r.ra rroc,,reAyrou{Hx
PAOOT. 9TO 'h3MCHCHUC 

^C. 

IIACOBI,IM YI,'IOM, OAHAKO, HCCYU1CCTBCIIHO, TAK KAK,
IZMef HCCKO,IbKO TOr{eK f1,,, AO II rtocfle 3a[.ucr{ B KOHType JIyrHt4t4 r43 petfiCTpa-quft cIErua,ta Al;;_o ciauefi r.i 3areM e xpacuofi rr"r, 

".rrirruOirBHyrpa caMoro
I(OIITypa Moxer 6rrrr, rerro onpe,le,reua rlrrrepno,,iflrlrreit, rar{ qro 3Mlr,rpuqecKoe
I'icKJIIoqeHI'Ie IIor'rrprr3rr{r]r.l 61,, ue npe4cran,raer cepbe3Hofi rrpo6,rreuil.
3 Hss. Kpuncxofi o6cepaar., r. L
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Pac. 16 Aaer [peACraB,'IeHI'te o roM, I(al( 3To cAeJiaHo B cr'Iyrlae Cnpuyca,"rAe

r43MeHeFIve co BpeMellelvl BIlO,rHe 3aNIeTHO (rUXa,ra z\1,: e;1rtntlua : 0,2 A -
oAr.rH trtar Ailcr(pernoro cr(aHa). OpAunarut (enusy) cyrb cperHfie or6pocr,r 61 

11 *
+ 6lp + const, ro,ryqeuLrbre [,'raHr.rMerpHeri 3arlucu l[yMoBoti ilopo)KXLI orHo-
cr.1Te,'rbHo onoplroii ,rt4lu4t.t (n,rorqalr S, sax,rutoueuHatl MelKAy tuyltoaofi Aopoxl-
I(Oii,O11OpFIOfi,,l,lguefi I{ FIaqa,,IO\{ lr I{OHqOM 3arll4cl4,AeJIellHatI Ha AaI'llly I SaUuclt) .

F]a cpeauerlr rpacpnr<e,rtuttt4r npeAcraB,'ifler co6oii cl'llHa,rl 0.1,,, a BBepxy Aall
curua,r 6111 , orcuilrasur,rfi or,rtuur,rr4 6i,, trarHsrnauoft ,ril'lHltl{ (xanu6poaxa Aava
s n. 7).

tlro6tr y6e4urlca, qro pa3Br4rr,rit ueroA Aaer pa3y\,IHbte pe3yJlbrarbl, IIpeA-

cTaBJIflJIOCb Har4IyiIUliM CpaBHHTb TO, qTO OH AaeT, C TeM, qTO yx(e I43BeCTHO

AJrs r(aKor:r-ru6o ssesAbr c xopouo BbIpalKeHLIbtt\,Iu lt3MeHeHi.Iflt\{fl IIoJIT H t13-

BecrHofi e$err,lepu4ofi 3rflx u3MeHeuuii. Ilaur nur6op na-JI IJa 3B$Ay p CrB 3"',7
c repuoAoM oKod'Io iB auefi N a(tenepu.[oil, Aauuoit e [28]:

(J.D.)..o : 2 434 217 ,50 ( -f 0,65) + 1,3'r, zrBT (0,0002) E, (8.2)

rae (J. D.)o.o 
-ro,,Ir4aHCKafl 

Aara rIoJIox?Irc,'IbHoto KpoccoBep-sQQexra (uy,rs
no,nx) 1. Ilpexle ueu nepeiirg K pesyJlbraraM, floflyr{erlHblM A,rfl erol:I 3Be3AI]1,

r.i IrX CpaBr]eHH]O C O6nt.iHttt\4u QOrOrpaQuuecl{l4lvll.l lI3MepeHHEMLI, AaTUIHMI{ ral(
HasbrBaeMoe esQexrnnuoe ro,'Ie r?r, Hyxtlo npeAnocJlarb c,reAyloulLle 3aMeqa-

IIIIfl.
Haru $oroa.rreKrpLIqecKIifi nteroA perucrpatrllll crltHaJIa fl111 (ri.nr'r 7-napalterpa

Crorca, ecJrrr lpeHe6peut uucrpyMeHra,'IbHbllr e$Qexrou) ecrl MeroA pellicrpa-
urrIa cyxIecTBeHHo rlpoAo,'IbHolo KoMIIoHeI{Ta noJlf, I(oTopas oT,'IuqHa oJ^soTg-
rpaQuuecxnx sHaqeHliit Hr, oco6eHso B cJlyqae cHJIbHbIx noleft. () 300 ec),

ecJrr4 paccyxAaTb l1o agaJlorlttI c CO.nHIIett, U6O npu AOCTaTOqHO 6O.nlUux gna-
qeuilrix l/, npe1craeJlflor co6oftller{ro cpeAHee Me}KAy fIpoAo,Ib}IbIM noJIeM f/1; I'l

a6coJrroTHLIN,L3HaqeHI4eM IIorTHoto Bet(ropa nonr I H l. To,rsxo A,rs cna6ux no.neft

Be,'IHrir.IHa Hr, :r.afiAeruHafl @oTotpaSnuecru, fBJItleTcfl npoAoJIbHbIM rIo,'IeM, KaI(

ror(a3ar{o 6u,'lo eUIe AaBHo capccxr [291.
Boo6ule roBopfl, c,nyuali 6in = 0 npn oqeHb cl'1./lbHolvl [orepeqHoM noJle He

r.rCKJrroqeH, ec,rn o16poCHTb B,,IHxHI4e HHCTpyMeHTaJIbl'loft noJIflpL{3aII}iu; Cy-

UIeCTBOBaHT{e Tatc4x 6o.tsrul.tx no,lefi y 3Be3AlI 0 CrB c,leAyeT, I{cTaTH cKa3aTb'

ras [30]. Tar qro np]I onpeAe,rieHriblx O6crosre,llcTBax, II9AO6HITIX 3ToMy, 6ec-

CM6TCJIeHHO Tpe6oBaTb xopOtuelO COl,rIaCI4f \,lexAy IIatul'IMLI otrpeAeJIeHI'IsMrI

tloJrgt H 11 Iz Qororpa@IiqecKLIMI'l .F/r, oco6euuo AJIfl cllr'IbHbIx nonet?. Sroro He

1 K coxaneuulo, gror ru6op oxasa,nc, He coBCeM yAaqHblM: 4-p flpecroH (Mayur'Brl.ncou)
o6parul Hatrre BHHMaHHe (n uacr:uou coo6qesuu 27.X 1971 r.), uro era sBe3Aa IiMeer cJIo)KHyIo

r{ 3aIIyTaHHyIO KapTHHy noBeAeHHs noiltl, V peKOMeHAoBaJI AJIfl KOUTpo,'lt Ha[IerO MeTO,lla

Apyryrc 3Be3Ay - HD 125248, V:5m,74,c nepr'ro,4or,,r 9d,3.
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[oHtlJILI aBTopbl [31J, rioroplre 3aEBr.r,fl{ o cr(VArroM coorBercrBLtu trauux lr3Me-
pellt,tft [3] co ncenr.r ocraJlbubrMr.r, cpororpacpraqecruuu. Bo.nee roto, Bcflr(oe (rre-
coorBercrBr.re)) Ha[rr4x r.r $ororpa$[qecKax usuepenurl npeAcraB,{rrer r.lasecrHr,rri
LrHTepec, locKod'rbKy otro r]o3Bo/TseT B npr.rHrlulle [oryrlraTb TpyAHoAocTyrrHylo
uucpoprvlau,uto o [onepeqLrblx nod,rflx B 3Be3Aax, ecJIH oAHoBpeMeIIFro c HarIILrMr4
cporos,nexrplrqecKliMu 3arucflMfi Bbrrro/'ruflTb H $ororpaSlrqecr(r4e Ha6,,rroAeHfifl
nonr- Hr.

Bropsru Bax(HbrM o6crosre.ruscrBo\,r npr.r cpaBrreHr.ru Harrri.lx Soroe,rerrpuue-
cr(ilx I.i3Mepeuuft c SororpaQiluecr(r.iMlr flBr'irercrr e$Qexr HacbrueHllfl cHtHa,rta -c,rta6oro, BCe 3aMeAJrflrouerocr pocra cr4rHa,ra 6111 rrpn 6onluux 3HaqerrHflx npo-
AoJlbr-roro nona H 11 (nafir1euur,rx, HalprlMep, H3 Qororpa@auecxr.tx iesr,repeHlaii,
cn. t321). OnpeAe"rycuulIe Hal,u,r (roroe,uexrpr{qecr(r.rc H x, KZK soo6qe 3uaqeHr4fl
norg, [o,ryqeHHbre c rol,Ioulbto \,IatHr.rrorpaoa, no,rxntt 6r,rrs ucnpaBJIeHbI 3a
eQ$err HacbrqeHus, uro rpe6yer 3tralrurr xanu6poeour:oft xpueofi, [ocrpoer.rr.re
xoropofi flBJrflercfl rre,nerxoli sagauefi.

Vxe s [3J, uecuorptl ]ra cJro)Kr.roe rroBeAer{ue [od,rfl e p CrB 14 HaJr[rqr4e, lro-
BHAHM0My, cLIJIbIroro noflepeqHoro rloJrfl, Brrrrer(arcu,ee Lig AaHtrbrx [30], urr
floflyqr.urH AOBor'rbuo oTqeT,Tr.tByro KaprHHy cooTBeTCTBHfl MaKCHMyMOA N-nOnrp-
Hocrr4 c [peAtsbrr]r.rcdreHubrM]r B [peAer,rax -l-l :- 2 \ust. Xopotuo coBnaAa,'rrz
TaK)Ke MoMeHTbr rroJroxHredrrL,uoro U orpr.ruaTe,TbHoto r(poccoBep-3QibeKTa co
BpeMeueM, no,,roxeHHrrrn no a(tenepra4e. Ho rroEB,'relrr.ie MHHlrMyMa S-no.txpuocru
e 1969 r. ne QurorpoBarrocb orrrerJruBo, r(poMe oAFroro pasa (2O.VIII lg60 r.) 1.

Ec"[r.r orsrerrbcfl or B03Mo)Krroro snuflHun 14LrcrpyMeHTa,rrnoii [o.[qpilsalrtu
(u"ueu Qn sin 2p sin A), ro n [3] r,u,r o6rqcHa,ru eroies$exr eosMo)KHoii nepr.ro-
Ar.{rrHocrbro r4cqe3HoBe-HHr S-no,1a, Ha l(oropyrc o6patwnu BnepBble BI-IIzMaFII{e
flpecrou u Crepv l29l, a1anu3upyfl csoz Ha6,'rrcleuras u rzsuepeuuq Ea6xoKa
s I949 t., yKa3btBatouu4e Ha nepr.{oAr.rqecr(oe orcyrcrBHe BpeMeHailrrz S-no,rqpHocrr
c nepHoAoM l0 ner. Ec.nn raxoe AoJrtonepr.{oAuqecKoe I,r3MeHeHHe Hl,reercf! To
e 1969 r., _a Bo3Mox<no 1970 u 1971 rr., Sror eQQer<r AoJrlKeH eogo6uosurrcs.
oAsaxo r l3li aBropbr HarrrJri.i, qro S-nonspHocrr, no $ororpa@uuecxurrr ueue-
peHr.rrM 1971 r., floflBr'rflerca, xax o6r,rur]o, i,I rrpuBogm 6o,rree ]r,'Ir.i MeHee cr.IM-
Merpr.iqHyro KpHByro.

o6parulrcx rerepb K lrairruM ri3MepeHr.rrM. B ra6n. 11 co6paurr BCe Halrra
sa6.ntoAenus 13 CrB, KaK rrpelKHue sa 1969r. [31, rarr.iHoBEre, panee ne ony6.nu-
KoBar-rr{bre, sa 1970-1971 rr. (ecero 35 usuepenufi). B ra6.nraqe npune:Ieur,r BpeMfl
sa6"ritoAeuIlfi, a raKxe Aara B io,'IuarlcKux lHnx, $asa, xa;lIa6poet(a 3anl,tcl{ H
BeJIr'rqLrHa npoAoJrbHoro ro.rrf 11 ;1 , onpe,{e,'IeHHaf [r3MepeHI,IeM cpelueft BeJTHTIHHbI

lBcoornercrBr4ucpe3yJrbraraMun.Su6sHaqeHulH,,,npnreAeHHbreB[3]rc.neAyeryBenrr-
qr4Th BABOe.
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Puc. 16

aMUraryAbr 7-nerru I43 Srrar{eHlrfl cJIe}Ja u cllpaBa or ueHTpa JrL[rr.{tr. fira He-
Koropr,rx rroqeft (uanpur,lep, 20.VIII i969 r. u 14.V 1971 r.) cAe,raHo ro ABa
u3MepeHr.rs c HHTepBar'roM 1--2h: OHr.rO6axopotuo cot,.racyroTcfl ilpyf c ApytoM,
IloKa3blBafl CIIJIbI{oe npoAoJlbHoe [o,rle B oAHoM C,'Iyqae L KpoCCoBep C oAI4HaKoBo
BbIpaxeHlrofi acuuuerptref{ - B ApytoM (c"uy.rafi xopouefi Bocrpor.r3BoAHMocrr.r

"IJIfl Apyrllx 3Be3A cM. HLIX(e.). BaN<soe 3Haqerrr.ie rNireeT H3MepeHrie, cAe,'IaHr"Ioe
20-VIIi 1969 r. (lo <cuacr,rr4Boii> on,'routrocrr.r) c Bbrr(rloqerrilr,rM MoAyrflropoM
ADP a npeAcraB.nflrou{ee co6oii, raKr.rM o6pa3oM, r{Hcryro ruyMoByro Aopo)Kr{y
(crur. pr.rc. 2 vs [3]) AJrfl sBe3Abr c spr(ocrbro 3,,,,7. Cpelu-ee xei4parr.{qr.roe yK,{o-
HeHae or HyJIfl oAuoto orAe,'IbI-roto r.r3MepeHI,Ifl coc,taB,Tfler )_ 90 ec, a cpeAHstl
KBaAparr.iqH afl orufi1Ka pesyJrbrara (e 4auuou c,'ryqae Hy,,reBoto (troJrr)) l_ 26 ec,
Ha pac. 17, a npeactaB,rre[rbr AaHHbre ra6,r. 11, rcr<nnuaa r(poccoBep. Hecuorpn
ua 6o,ruuofi pa36poc, gra Aar-rHbre xoporuo Bbrpax{arcr cpeAHr4il o6uruii xoA H11

B saBacrlMocrrl or Qasrr (puc. 17,6, ctnomr{afl Jrr4HHa). firr-n $asur P < 0,5
llMeercfl nux N-nons c rvrai{cr.rMyMou - 700 ec (6ez yrrera HacbruleHnfl), A,'rfl Sa3br
P > 0,60 Ha6flIoAarorcr BaMerHbre S-rto;l.fl, ao 300 ec.

!,na conocraBJleHr.If gHa.IeuHflI H11 , noJIlHeHHbrx HaMH Qoroalerrpl{qecr{r.iM
MeToAoi\,r, c Qororpa@hrrecKHMr4 H3MepeFrr.rflMH noJreii Mbr B3flJrr.r gHa.-ilelrvfl He,
lpLIBeAeHHbIe B [28], ycpeAHr.rB r.{x no @asarr,r (Srar. 17,6, urpuxonafl Jrptlzfl).
Boo6ue HyxHo cKa3arb, qro Arrr Qasr,r P > 0,45 e [28] paa6poc Aocrr{raer
llsMepeHHofi BeJruqi{Hbr B MHHr.rMyMe, a B o6nactw Mr.rHyc KpoccoBepa ($asu
0,5 < P < 0,6) Bcrpeqarorcrr 3Frar{eHHE <i> a ((-)) rror'rfl, cpaBHr4Mbre c Hau1oJtb-
TX],IM S-NO,ICNI.

Bnrz4y or{erlb c[,,Ibnoro paa6poca QororpaQuqecKr.rx, paBr-ro nax ti rforoa,nerr-
pHrIecKHx, izsnlepeulrfi H npr.rHrlr{nl.ia.rruofi pa3HHr1br Harrrmx suaueuuft 11 11 Lt

QororpaQauecKr.ix Hr, oco6euuo A,,rq cr4/'rbHsrx no.nefi (e$Serr Hacbrxr,eHrrq 6ilr r.r

HeonpeAeJIeHHocrb H, Anst cr.rJrbr{brx no,reft), cot,rracHe o6eux r(pHBbrx Aocraror{Ho
npLIJIHqHOe. B rO Xe BpeMfl LrMerOTCfl pa3,'ruqprf , r{oropbrx He,rb3fl He oTMeT}rTb.
Bo-nepnrtx, npa orun6r<e oAHoro i{3MepeHr.rfl -l- 90 ac Mbr cr{r4raeM Q,ryr<ryaUuu,
Blrr3blBalorIlze pa36poc Ha[rux 3HarreHr.rft ua cpur. 17 , a, stonHe peaJrbHbrMr.r;
cTor'IL N<e pea,'rbr,rrrr, no-BHAl{MoNIy, oTAeJrb}rbre cpnyxryauun H, Ha pHc. 6 e [28].
Bo-aroputx, MbI crIHTaeM, r{To B 1969 r. S-nole ll 11 npar{Tr.rqecKr4 nportaI:allo,
TorAa KaK e 1970-1971 rr. ouo Har{a,ro rroflB,'rrrbcfl; oror BbrBoA corr'Iacyercr
c yi(a3aHaert flpecrona u Crepua [28J (ocHonaHHL,rM Ha aHa,'ra3e cBor.ix sa6,rio-
Aeuuli rr r{BMepeHr.rsx 1949 r. Ee6xora, He Ha6,'iroAaBrrreto S-norq n uuuuuyir,re)
Ha BosMolKHyro nepuoAuqHocrb lrcrresrroBeHus S-no"ns y F CrB c [epuoAoM
10 .ner 

-nepuoAoM 
op6ara,tluoro o6panlenus, stoit AsofiHoir cr4creMbr. Brteol

[31] o6 orcyrcrBuu raKoro acpcper<ra He o6ocHoBari AocraroqHo 6o,'rburnM r(o-
JLIqecrBoM AaFII-ibIx ua6,rrc4enr.iii H, B03MoxHo, Hx KoHIleHrpaqrieil To,'IL,I(o
s 1971 t., I(otAa MLI TaKx(e orMeqaJrr.I rorrBr,reHr4e S-no"ts. B-rperr,lrx, iraruu
$oroe.nexrpuuecxue .fl 11 B MHHr4MyMe S-no,ts 3aMerHo MeHL,ue $ororpaQraue-
crux. 3ro o3Hailaer, lITo B MlrHr.Irrryrrae (S-no,ue), oosnroxHo, I.rMeercr BJIHrHlre
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Ta6,rrHlra ll
Ooloe;rexrpuqecxre r4eMepeHu, no"rrfl p CrB (1g69-lg7l rr.)

(6es yuera HacbrqeHu_q)

uou"p 
I

H3Me- |

paurn 
I

nara
(rrrcx. npeul)

1969 Asr. 3d,00

Aer. 4,95

Aer. 5,92

Aer. 1 I ,90

Asr. 14,90

Asr. 19 , 90

Aer. 20,90

,/\er. 22,92

Aer. 28, BB

A er. 29 , Btl

Orr. 21,80

Oxr. 23,81

Or<t. 24, B0

Or<r. 25 , ,31

Orrr. 26, 84

197() Mapr 27 ,05

,\np. 21 ,54

I4roHs 20,00

Zrcus 26,89

14roHs 27, Bg

LJro.rrs 17,91

L7rcts 21 ,00
Cenr. I I ,96

Ceur. l B, 88

Ceur. I 9, 86

Cenl. 20, BB

19'/1 Maii 13,00

Mari 14,00

r\'lari 14,00

I4rous 7 ,02

14rour, 8,06
I4rour, 9, l0
Aer. 12,01

Aur. 13, 04

Asr. 14,00

2440 $6d ,975

438,324

439,292

445,274

448,274

453,291

454,271

456,288

462,273

463,253

516,177

518, rBl

51s,177

520,188

521,214

2440 672,43

699,32

757,38

764,26

765,26

785, 28

7BB,38

841 ,34

848,26

849,24

850, 26

2441 084,38

085,38

085,40

109,40

110,44

1ll,4B
1 75, 38

176,42

177 ,37

320 N

900 N

460 N

xp0ccoBep

600 npoccosep

640 N

850 N

Hy;rr
(230 xpoccosep

230 s

680 xPoccoaeP

(300 xpoccosep

(380 rpoccoaep

(380 xpoccoaep

(600 xpoccoaeP

860 N

KpoccoBep

rpoccoBep

192 N

288 N

352 N
376 s

1920 N

Hy.nr

520 s

284 S

104 rpoccoaep

l82 rpoccorep

I 40 rpoccoeep

1BO S

60u
236 N

134 N

4BO N
200 r.l

llcpooe lauepe-
HHe HeI{aAeXItO

fo xc

I.l.roxuc ueo6pa-
,(CHtsfl

CpcAHoc s3
llB_vx ilocJleAo-
BaTenbH bI x
usu cpeHrrfi

iJHaxar v5'ncroH-
TC Ib ItOC'Ib

To >xe

I-lll:xar vylctau-
TCI bItMT]I

l-ltrppyc br

HMeelcf LI3Me -
pcttttr r [31 ]
( +.350 ,..) '

HecHrrverpuu-
u urli xpoccoaep

To >xc

I4lreercl Ilgue-
putrc n [3l J(-580 .c)

I(arll5-
poBKa,
eclilil

J. D.
Oa3a

P flore ll 
11 

, ac fI1;aucva rrun

2

4

5

6

7

B

I
10

ll
t2

13

14

15

l6
t7

0, 39

0, 50

0, 55

0, 90

0, 035

0,31

0,36

0,47

0, 79

0,85

0 ,71

0,82

0,87

0,92

0, 98

0, l6
0, 56

0, 75

0,13

0, 18

0,26

0, 43

0,30

0, 67

0,73

0,78

0, 45

0, 495

0,497

0, B0

0, 85

0, 91

0, 36

0,42

0,47

820

2400

760

200

I 280

1 680

340

420
'i 

6L)

17 40

460

I 920

820

780

860

380

680

380

380

BBO

580

4260

1 920

800

770

400

400

400

360

190

470

3C0

960

400

1B

19

20

21

22

l,)

24

26

27

28

2{.)

30

a1JI

JZ

34

35

tl



Pnc. t7

neprroA o6paqeHr.rfl BoKpyr ocil,

N - no.lapuocrr

lolepeqHoro [o,,Ifl I(aK Ha H3MepeHl,rfl He,
AaIOUUe He B[OJrHe npOAOJrbHOe IOJIe, Tar(
H Ha HaIxH I,I3MepeHLif H1; Ii3-3a rIJIeHa

Qo sin 2p sin A (q'r. Qopr'ry.,ry (7.8)), xapaK-
repH3yrour,ero rpeBpaqeHr.{e JrHHefiHoft no-
nflp:,1^satil4lf, oT noneperrHoto iloJrf B Ao6a-
BOtrHbrfi cHrHar,i KpyroBoit [oJrflpu3auHi.r.
flo-nuAlirvrorr,ty, 3To npeBparqeHue cBs3aHo
c HaJir]rlr4eM saMeTHofi BeJrlrqHHbI Q (sin A :
: 0,7 Arrfl p CrB)u Bbr3brBaero+QeKr, 3a-
aucaulufi or Qasbr (noslroxuoe H3MeHeHr.re
c Qasoft HanpflxeHHocrn [oneper{Froro rIoJIfl
r.rJIH ero opueuraquu) .

Hen.roxoe KaqecrBeHHoe corJlacr{e no-
KagblBaloT TaKXe HaIIH ll3illepeuNl fl|
c AaHHbIMr.r H, gpyrux ua6,rrcAare.aeii Ans
sBe3Abr o"2 CVn, Ho 6oJree [oApo6Hbri]i aHa-
ilHg AJttr eroft snesAlr 6yAer cAeJraFr B c,'re-
Aytouax pa6orax.

Cnepxruraurbr or{eHb yAo6Hbr A,rrrr r43-

MepeHHfl c,'ra6brx no,riefi r4s-3a pe3Kocrrr
ttuuuft, fi nepBbrM Haru nu6op rraJl Ha
T Cyg. Cornacso KaraJrory [33], a;rg aroi:r
3Be3Abr cr(opocrb Bpa[IeHr.rfl o sin I :
: 4 rcnlcerc; corJracHo An.rreuy [34], a.ns
Hee mv :2,32, Sp : FB Ip, B -V 

:
: + 0,51,u, : -7,6 Kul cerc, R= 5' l}tz cu
(u, 

-ryqeeafl cKopocrl snee4si), TaK rITo

rlepneHAHKy.uapuofi flyrry speHufl ,

Ta6na:ua 12

P : 1,25.107 ceK= 100 aseft.

(Dorouerr;uqecKr.re r43[,repeHus Kor-rrypa tmuuit, X42b4 npr4BeAeHbr n n. 5, ourl
yKa3biBalor ua 6o.urruofi rpaAHeHr 0 lt,ldl, B KpbrJrbflx lrLtluu (6i" : 4200 ec). Pe-
3yJrbrarbr MatHr.rrHbrx l.rstrepenrlil 1969 r. [plrBeAeFrbr s [3], a qacrb llx BMecre
c H3MepeHr.rflN,lu 1970 r. - Ha puc. 18 (pasuue 3Har{r(H Ha Hlr)NHr.rx r{pr.rBbrx or-
HocflTCfl K pa3HbrM 3arii.rcrM B ollHy H Ty x{e uour).

3uaqure,rasl,re rioJifl z rax 6lrcipsre irsueHeHua (uuor4a sa l-2 4r,ra) cpas!
6pocarcrcr B rr'Ia3a. B ra6"ir. 12 upune.u.eubr N,roMeHTbr floflB,'reHrrfl N- lr S-uons
I{ KpoccoBep-a$Qexr IIo aTIIM na6,rrogeHuar,i (e cr<c6r(ax - Be,rnrrruHa rroJrrr
s ec).

1969 r. 4.VIII (420)
28.Vrir (1C0)

2,1. X (250)
25.X (140)

1970 r. 24.1V (130)

S - uo,rrpuocrl

20.vrrr (400)
22.YIII (200)

22.w (70)

17.Vrr (80)

lB.rX (170)

24.VI (130)
r 5.vri (200)
13.X (i0)
10.x (80)

24
ot

1

6l
trU

90
o

87

63

AINS,
IIHtr

+B
+6

+2

o

I(poccoeep-
341@eKr

1969 r.
26.X

20.VII
19.tX
20.IX
l7.x

o /969-/97/ zz.

+ //pecnoH 126)

Marcnraynrr r.r MrruaMylrrr lroJr_s r.ux 1 Cyg

38
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t5. It 19092.
17.00 u/

20. XI /9692.

/6. 50 Ur(.)

22.il /969.e,
/7. 17 Ur

23. X/ /3632.
/7. /5 Ur

21.lY /970a.
2/.45 Ar

23.lY /3702.
23.35 Ur

24.1// /9702.
20.33 Ur

/4 .yt/ /970 z.

22.05 llr

/7. l4t'/970 2.

20.30 ur

?0.r1 /970?.
2/. J3 Ur

20. y//1 /9702.
2,1. 00 ur

b\22./0t//.

/!). /X /9t/1ii:
/8. J0 t//

20. /x /t'/ttz.
/8.40Ut

F\ lo.x /9ru2.
/7. J0 1/ r

'/{7oeco0ep?, 2B0ec

N, /30 zc

N,130ac

N, 70zo

N,60aa

Htia
200

200

200

- 200.
200

-/,tt -/,0 -0,6 -0,2 0 0,2 0,6 /'0 a)-'A

Puc. 18

3Aecr AIN, AIs 
-IlHTepBa,rIbI 

lllex(Ay Ha6.[loAeHl{bIMI'I MaKCLIN{yMaMI'{ H M[I-
rrHMyMaMr.r, AINs - HHTepBar,I MexAy MaKClIMyMou N-nO,rs I{ 6,'Ilix(afim[lvl
Mr.rHr.rMyMoM s-noris. B cNo6t<ax yKa3aHa HatrpfixeI'IFIocTb irpoAoJIbI-IOIO rro,'Ifl .

t{uc,na AIN n AIs Hen,rroxo Aerrflrcfl H.a3 (7 n3 l0). FIo orputnouHocrb Ha6JIFo-

AeHprfi He IIo3BoJIfler 3aKJIIoqfiTb cKor'IbKo-HLI6yAb yBepeHHo o nepl,IoAHrlHocrH.
Baxuo ro, qro cMeHa 3nai{a 

-LIHorAa reJlo 2-3,qnefl. O HaAe}KHocrI'I H3Me-

peHr4fi MoxHo cyArrb tlo AaraM 13, 16, 17.VII 1970 r., KolAa 6l,IJIo cAe,'IaHo ttoApsA
no 2-3 ceprlu, r(oropl)Ie Aalor xopotxee colJlacue Aax{e npu oqeHb cJla6o BLI-
pa)KeHHoM [o,'Ie. flpexAe I{eM o6parI.Irbcf K ApylLIM 3Be3AaM, 6urcrpo MeHflIo-
IIII,IM nOJIe, IIpr,rBeAeM r43MepeHLIf, CBHAeTe,'IbcTBylotqae o HaJIlIr{HI'I cJIa6oro
noJrfl y HeKoTopblx ApyrHx, xopolxo H3BecTHblx 3Be3A.
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0

N,00 ec /6, )T /969a

--........f

N, 220 ee

_-;---<----<"-.--
20.Xl /9692.

,.---+-----!- ^

22.Xl/9692.

l I

\..4-

_l

200

0

200

S,/00ac p Ban
20. XI /969 e.

5, /302c
...'..'.,.r
p Eem
2Z.XI 7969 z.

Ht=0, 6=!J4zc
o

o l,Mi,
23.XT/9092,

o
o o

-10 -0,6 -0,2 o u L,
Puc. 19

_^_! n"puyrc_oqepeAb cr'reAyer orMerurb Hararr,e c,ra6ofo (oxo,ro 100-150 ac)
noJrfl y A.nr4e6aparra (cu Ta-u), rAe raKlKe MoxHo Saloro3pHrb AoBo,,rbHo 6Hcrpoe
ero H3MeHeHr're (puc. 

.t_9_). ua Bo3MoxHocrb rrepeMeHHoro ro,rfl y o I'au o6pairl,rr
BHHMaHr.re A. Aefiq [3,5_1, roropbrfi 3aMerr.r,'r y aroli 3Be3Abr r13Me]reHpifl HHTeu-
ctrBHocrr.r ItHHr4fr. H a K c Bo3Mo)KHbrM nepuoAoM Bld. llo aHad,rotr1g c Conuqeira
trouTrr I{a [oBepxHocrl{ AO,IrXHbr 6urr recuo cBrr3aHbr c SMI4CCHerl r(a,lbuHeBbrx
QJIoI(r(y'[,oB (ux n.norraAblo 14 flpKocrblo), fiosroMy r.i3MeHeHrzfl B r4rrreHC]rBHocrH
nwsui\ IJ a K Moryr 6urn HelnoxrrM r.rHAlrKaropoM H3MeHer,uri no,Ifl. K ao*u-
,rIeHLIlo, HaIxLI aCTpOSusuxu Ao Cux nop npI.rAaBaJII{ or{eHb MaJrro 3Har{eHHq TaKoMy
npocToMy r(aqec-rBeHHoMy npH3Har{y MatHeTr.{3Ma y 3Be3A I]03AHHx r{JraccoB.I'ort{ [IHHL'rtt ]u4254 ca,rrrllo 6neH4r.IponaHa B c[ Tau, ua paccroflHHrx -+-0,b A
MoxHo Hafrcw orreHb Kpyrbre, cBo6oAHbre or 6aeHA yuacrx, xo,rrypa aroii lrut:Hliu.

,[,..rrr p Gem 6u.,ro-Hart4euo ro.re oKo,rro tOO ac"fpr-rc. lgi. ljrh " aMi 0l-r;_IlnoH) uecxoJrbKo pa3 no,'ryqa,riocr, nyJreBoe no,re"(puc. ig; . ,orrocrbro ,4oo: *l- 34 ec, Iro oAHax(Au n 4er<a6pe ig71 r. 6ri",ro yaepeuuo o6napyxeHo
rroJre oKoJro 50ec N-noaflpHocru.

fl,,rrr Berrz r43MepeHtlfl B l96g r. He AaBaJpr HHr{aKoro cxo,rrxo-ull6y4r
flcHo Bbrpax<eHHOrO eQ+exra noJrfl onpeAe,reuuor? no,'rspHocrr.r, r{poMe (+)) H(-> Kpoccoeep-eQQexra, KaK 3ro BHAHo rra pHC. 20. llinns 1,42b4 eaecr vpes-
Br,rqailHo cila6an, Ho w Alrfl. J\HHWH ]'"4233, xoporxo salaerHori B creKrpe 3Be3Abr,
rai()Ke 6sr.n no,ryueu Hy,lesofi e$Qexr. ouru6ria usuepeuufi 3Aecb orresb He6o,'rb-
Luaf., l\Jrfl oAr{oro H3MepeHr]fl (o4nori roqKH Ha pr.jc. 20) oxo,rro -]- (20 -- 30) ec,

I:]13_YI Qnyr<ryaqua, ecJrrr ouu o6napyxaBarorcfl u'He o6ssaHbr KpoccoBep-
seeer(ry, rpyAHo npi{IIr.rcarb xone6aHh q[,{ noJrrpH3auau He6a, aprocrs xb_
Toporo oqeFrb MaJra rto cpaBHeH],IIo c flpI(ocrblo erort snee4tr.

o4uaro B rzroJre 1970 r. rrorBr.rJracb ua rroporxoe BpeMfl, or{o,ro HecKoJrbKHx
4uefi, xoporxo BbrpalKesHas N-no,'iqpHocrb (puc. 21) 

'u 
BHOBT, HCqe3Jra. 3Aecrpas6poc H3-3a rxyMoB or{eHb rvra.r (,- + 20 ;A u 

"uro" 
,u*no" ro, qro [ocJre-

AoBare,llbl{ble, B TeqeHrre rori >xe Hor{r{, lra6,rrc4elrult xoporrto BocnpoIt3BoAflTCE

40
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6 ix, u r',1

6i rr+ 6 i,

1

0

0

1

L

1

22.X1 19692. p lri N, l1x=166 2, 
{21 ' 40 ur 

--,----\* Jioac------/ " t
6iO= 0

__--------_o
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lrlllllll

0,4 0,8 1,2 1,8

o

-L

o

t,0 ax

Puc. 22

(rpenar MapoBoe). Eo,ree roro, xoporuo BocnporzsBoAflrcfl Ha6,'IioAeHI'Ifl B o6e1{x

JIuHHsx: ?'"4254 14 )\4233. Tatiltm o6pasol,t, IIe npeAcraB/'ltlercfl coN{HHre,IlbHblr'l

BbIBOA, LrtO y Bertr ltoxeT [oflB,'IfTbcf BpeMeHalvll.{ npoAo,'lblloe N'lalHHTI]oe

rroJre c HaflprrxeFrHocrbro lo 100 ac.
llo,re oKo,'io 260 ec 6atno HafiAeHo cpasy B 1969 r. ral{xe y PHreJIfl

{puc.22; 06 u3MeHeH?rflx nolrlfl grori 3Be3AbI cM. HI4>I<e).- 
C.rieAoeare,'rbHo, H3 rrpeABapareJlbHoro cnr4cKa (ra6t. 1 s I3]) 3BesA c Ilait-

Iet{HbrNlr] cIa6bIMl4 rroJrgMl4 HaJrllque IO,'Ifl SareM 6HnO no.u,r:gepxAeHo y 3Be3A

? Cyg, a CMa, a Clli , o,Tau, p Gem, p Ori, a.Lyr. 3eesAa a And, uo-BI'IAH'
MOMy, TaI{X{e i.IMeer IOJIe, I.IO ee Ha6,'IIOAeHUfi BeCbN,Ia HeyBepeI]HbIe. TaKHM
o6pasoir,t, cel?qac MbI Moxex,I Aarb cJleAyiouyto HoByto cBoAI(y usnaepeuafi (ra6,r.
l3).

K yxasaunoN,ry B Ta6,'I. 13 nepeuurc 3Be3A MoN<Ho Ao6aBurb ral(>Ke raxlle
(KJracclrqecKr.re) Am-sBe3Abr, KaK 15 Vul, ( Lyr A,6 Cap, pOriu 68 Tau,A,'Ifl
Koropbrx rroJlfl Li3MepeHbI oAHi.rM I.{3 aBropoB (B. M. K.), cneqnarbHo I'I3yr{arculiN'l
MatHI,ITHL'Ie rlor'ifl MeTaJIJIIIqeCKHX 3Be3A.

B noruorr,t coorBercrBr.rH c p*yJIbraral,rIz, [o,'ryrIeHHbrMu Be6roxolt [1], uarvru

uafi4eHo raK)Ke c,Terr(a \,reHrlrolqeecfl [od{e S-no,rtpuocrH y T Vir N.

Ta6.'ruqa 13

Ha6nrorenllg c,'ra6r,lx Marllltrrtbtx norefi ssesr

S/L

Cuet<r.
paJbHEII:i

I(JI ACC

11 
11 

(npeaenn),
ec

MaKcHNrarbHarI
cpeaIltrfi l(Ba-

AparH.lHafi
oul.llKa

rIHcno
E3[,te-
PeHlti:i

fl p IN,l e qa Hr{rl

Ouens 5ucrpste nglleueHllq. Bos-
MOx(Ha Uer(oTopas nepuoAgqHocTb,
clt. TeI{cT

O,IeHr peAKo trorgJlrlercfl no"1e
N-norapHocru, B ocHoBlrolr-xPoc'
coaep

Cra6rre nuuun

FIyxHu 4arrueiiurre HajlrcAentla

To rte
Bpeluenaur noqalflercs N-nore

Clr. 3aMC,IaHaff ts Tel{cre

To xe
I4ctro,'rb3oBaHa B KaqecrBe t(oIIT.
poruHo[ 30,'r[.bt 4rfl trpo3epr(H tro'
rnpHocrll H BerHqflHbI. I'13MCllclill,
coorBercraylor 3(beMepHAe

Hcrorrgonaga B xallecrBe I{oHT-
porlHoft 3BesAbI B 1960-1970 rr.
Hatvterreuutr cooraetcraytor s$cue-
ptrAe

Y Cyg

C[ Lyr

a And
a Tau
p Gem
a CMi
s CMa

0 Ori
p CrB

q2 CVn

1 VirN

42

o 20

0, 14

2,t5
1,06
I,21
0,48

-1 ,58
0, 34

3,72

t ctn

3, 65

FBp I

AOV

Aop
I(5 III
KO III
F5 IV
AOV
BBp I
Fop

Aop

FOV

+40

+10

+40
+30
+30
t25
+5
t10
t50

t50

+50

(-.r70, +200)

(-60, +100)

(-160, ?)

(-140, +220)
(-130, ?)

(-50, +60)
(-24, +56)
(-100, +260)
(-500, +e00)

(--1800, +800)

(-300, +250)

51
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I
t2
15

15

l8
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Han6onee y/rHBlrreJrbr-rbr, oAHar(o, 6ucrprre Bapuaqr.iH MarHurHblx noJleri,
tsKJrroqafl Lr r.r3MerreHr.re Srrar{a. ilepnr,tri npHMep 6un yxe npoHa,,i}ocTpllpoBall
Ha ? Cyg, rAe [oAo6Hbre H3Me]rerrHfl HepeAr(o rrpor.rcxoArrr sa cpol( oKoJIo 2-3
AHer?. 3ro 3anoAospeHHoe AJrfl ? Cyg BpeMfl xapaKrepHblx LIsMeHeHHft cyry6o
npeABapr.rrer,ibHoe, Tar( KaI( 3BeSAa B o6rqeM rroKa3brBaer cr(opee lreperyJrflplrrde
r43MeHeHHs. B xunape 1971 r. yAaJrocb BbIrroJIHI4Tb rrocJleAoBareJir,HocTb elKe-
AHeBHbrx H3MepeHr.rii, noKpbrBaroqux flepuoA B auerl A,'re 3Be3l( p Ori u cr, CMa.
Ha puc. 23 n c,ryuae Cupuyca Mbr Br.rA,r.rM xapal(TepHyIo cMeHy [oJlo)Kr.rreJrbHoro
KpoccoBep-aQQexra 13 rHnapn Ha xopouo BbrpaxeHHoe roJre 20 ec 14 sHBapfl;
cJreAyer o6parr.rTb BHHMaHHe Ha xopomee cooTBercTBI{e AarrHbrx IIo Jrr.rFrHflM
?u4254 nX4233, [o,'iyqeHHbrx r{ep$ 2 qac. TaK)J<e ABa r.r3MepeHrzfl, Ho yx{e pa3-
Ae,{eHHbte r.rHTepBaJIoM 5h, BbrrroJrHeFlbr 15 tunapr, Iz He r,icl(JlroqeHo, lITo or,,r}r-
qae KoHrypoa 6i 1; 3a BpeMfl 5h BnoJIHe peaJlbHo. 16 xunapa npoAoJrxaJrcs
<-) KpoccoBep-o$Ser(r, a 17 u 18 xHeapr rroJre orcyrcrBoBa,,ro (c rouHocrrrc
.qo -L l0 ac). Touuocrb -l-- 4 zc [o3Bo.rrfler 3alo.4o3pl4Tb, r{To H3MeHeHpre rroJrg
B TeqeHLIe 5l', Ha6,rroAaB[Ieecfl 15 aunapa, BIro,THe peaJrbHo.

AHa.uoruqHoe flB,rleHr.re, Ho 6oflee [o,,rHo Ha6rroAarocb AJifl Pure"ug (p Ori)
(puc.24).3Aecr nocne S-no.ns 10 rusapx Ha6,,rroAarcr ro,rroxure,rrbHbrfi Kpoc-
coBep-3+oeKT B TeqeHrie cJreAyroutr{x rpex AHeii, u sareM S-noJre rroflB,'rgercq
orIflTF, 15 xueapr, Ho 16 flHBapfl ylKe Ha6,'rroAaercfl (-) KpoccoBep H AJTHTCfl
2 Av.n, rI 3areM 18 aHnapr Br-roBr, [oqB,!flercfl S-rone.

Iluragcr cxeMarl4qecKz o6btcHr.rrE, gro flBJleHrze, \,rbr llolycrnr'Ir4, qro KoH-
Typ ,rr.rHr.Ill Ka)t{Aoto o'.f- H o'_-KoMrroHeHTa rrpeAcTaBr'rgercfl raycconcxorl xpu-
Bofi, TaK qro cHtHa/r, r(oropbrri Mbr perr.rcrptrpyeM, ecrb

6i il (A).H, 41.,, Atu) - { exp t - (At -l- Atu, - Afir),] -
-exp I - (Ar + Al,,* Atua),]), (8.3)
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Pnc. 24

ecr'IIl cI{I4Tarb, qTo cyulecrBylor HeKoropble AorIIIJIepoBCKI4e cMeIrIeHHfl AI,
o6"rtacreft, Hc[ycKaloqux AaHHyIo JIHHI4]o H aMerou{tzx Aar{Hoe MarHHTHoe rroJre.
3ro npe4craBJreHue (8.3) aocrarorrHo yAoBrerBopHTe,,rbHo AJrfl cr,ryr{afl, KorAa
loJIfi cJla6bre. H [poorir].r o'-KoMnoHeHr npar{rr.tqecKH Te xe CaMbre, rtTO H y He-
BOsrvtyLIIeHHofi. nunun (Afor, - MarHr.i.rHoe paCUIe[,reHr.ie). Mu, Aa,'ree, AOly-
CTI,IM, qTO AOJIfl S OT NJIOU].AAU APICKA 3BC3AbI IAH'ITA IIO!'IC}I H,, OTNUUHT,iU
or Hyrq, a o6racrb (l - S)- rrorreM H, vt u-ro r'ryr{eBbre cKopocrt B 3THx 06-
JIaCTflx Tal{xe oTJII'IqaIoTCf Apyr oT Apyra H CyTb U1 H tr2 CooTBeTCTBeHHo.
B erou c,ryqae pe3y,rrbrupyroxrufi craiia.n 6y4er

6l ir - s6i n (Atus,, a1",,, al,) + (1 - s) 6l ii (Afun,, aI,,, atu), (8.4)
rAe 6iil Aarorcs Qoprr,ry,rofi (8.3).

Ha puc. 25 noxasaH BbrlrucJreHHbrfi (ua 3BM 1) rarzn ryreN{ pe3yJrbrrrpyrc-
uquil curHa,r (B. ) anx pasJrr.rqHbrx 3Har{eHHrl napaMerpoB. flpu 3roM rrpr.rHsro,
rrro (l - S)/S : 1, r. e. S : 1/2.

llpex4e Bcero BuAHo, qro aMrrJruryAa nHKoB Bo3pacraer rrorrrH lporopqro-
Ha,rrbHo BeJraqr.rHe no,rrx (cp. aM[.rrr.rryAbr curHa.na 611; IIpu Ia],a l:0,5 u
lAf" l: 1,0). O4Haro pa3Ae,reHrie rr.rr{oB He Bo3pacraer c pocrotr{ ro,,rfl, a
yBeJrr4qr.rBaercr B nepBoM npH6rH)KeHHH nponopr{HoHaJrbHo I AI, l, Kar( gro
H CJIEAOBA,IO O)KI]AATb. MI,I EUAI,IA KAPTI,IHY I(OHTYPOB, OqEI,Ib HA[OX,II]HAIOIIIYIo

, A*"Ir", (,*roililptrbr I. A. Ko:.loscii 3a ssr.rr.rcaeur.ur.

4.t

0 4,,0,60,?



a )"fl= 17(fi)= +9,5 ,
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ill=-asi aLflt=+s,5
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Puc. 25. Pacnpe,qe,reune cur-
tn,la 6i ,, no (8.4) BilvrDH Korr.It'
TYPA JII,lIIHU

no ocu a6c4ucc orro)Kelro pac-
CTO'IIUC OT UCIITPA JIHHHH B CAU-

Huqax A.Io, r4e Aluq - noJlylxH-
pHHa nuHrru, lro ocH opAHHaT -
BerHrIHHa curHara 0i ll B eAuHrtr

L(ax | 6l ll I max npu Al,fl : 0,5

HA7"o:0

Pnc.26

dt,,,

o,t o,J qf 

'h,A 

qZ

$an'uuecxyro, Kor,qa [oJre oA]roto 3HaKa Moxer ycryrrr.rrb Mecro KpoccoBep-
eQQer<ry, ec.[u rroJrq pasHbrx sFrar(oB ABr,r)Kyrcfl c rrporuBorroJroxHr,rM[ (ra pan-
HbIMrl, no AonyueHi.rro) cKopocTsMr.r, [p]r SToM (-l-) KpoccoBep oTJIHrraeTCf
oT (-) r(poccoBepa TO,irbKO CMer{oil 3r,raKa [oJrs. I4Haqe toBopfl, flepexoA oT
(+) KpoccoBepa K (--> KpoccoBepy Moxer 6brTb npocro pesyJrbraroM Toro,
IITO [epBOHaqaJIbHO BocxoAflIqafl qacTb tIoBepxHocTH, sa:HflTatl [o,IIeNI oAHoIO
3HaKa? 3aTeM cTaHOBr4TCfl Hr.rCXOAsur,er? (cp. ana KpoccoBepa [o ropu3oHTa,'rlr
Ha pl{c. 25), u Hao6opor. 3ro 4aer BrroJrFre oqeBHAHoe H BoBMox<Hoe o6bflcHeHue
?S$exroe 6stcrporo r4sMeHeFrr{r 3r,raKoB, r(oropbre Mbr Ha6,/rroAaeM y T Cyg,
p Ori u a CMa (o,r. uu>xe).

O4uaxo, npex(Ae rreM npuBecru 3To o6trcuenue, HyxHo BbtflcHtr4Tf,, MolKHo
,'ui SaKTHqeCKH nolyrlaTb TaI{I.ie 3atvlerHble eQQerru .UIti CTo,rIb CJIa6bIx 116fleii 1:

'3"" ""*r*He Bbrpa3arr A-p llpecroH Bo Bperrrfl Aox,,raAa oAHoro I.r3 aBropoB (A.E.C.) ua ua-
yrrHoM KoJrJror(BrayMe B KalrrQopHriicKoM rexHoJrornqecxoM HHcruryre 28.X l97l r.
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(;aruruecxas rrerJrfl, Koropyro Mbr np_lrrrHCEilBaeru-eQeer<ry rroJrs r.i cKopocru,
3auul,racr no 1,, zuor4a o6.nacrl or -0,8 Ao +0,8 A lr,anpnllep, y 

"'I_yrj.,. ?acclrorprrl,r AJrff onpeAeJreHHocrrz ? gyg , [ocMorprrM, lrcxoar'ri 6op*yr'"i(t1.3), r<ar< Aa,Ter(o npocrupaercfl rrer,'rr 611; A"r:r erori snes4rr, r{oropyrc rvrbr Ba-
TIIIUCN'I B BHAC

dr, : R,{u*p [- (^^u,,^/')'] -.*o [ ( ^^#il')']], 18.5)

cI{HTaflJ rITo d'ryqeBbre cKopocru orcyrcrBytor, Al,, : 0, a r,ry6uua ,rr.rHHH ec.l.b(,r:0,817 couracHo sa6.nrcAaerr,roMy r{oHrypy Ha pHC. B.3eer,raHoscxufi c4erar
(a o4ny cropouy), paBHo xax Al,, uinaepreica e e4uHuqax L?,,012, r4e Al,r'_
roJrHag no.riyruupuu a ililfiLrr4:

Al'o : 0'6 A' A1"ol2 :0'3 A

corrracHo Kollypy (puc. B)- Be.nnquHa N'"H:4,62.|}-bgl,zH Lla ?"4254,25
cocraBJrfler 0,0018 A npu .H : 100 ec, rtrrytttuox{ AJr.fl y Cyg, raK r{ro

++ : ilgq o.oo..,,'|-
Bltqt'tc,teHHtlft no$-oprvry,re (8.5) cHrHaJr 611 (Ro B3flro paBHbrnr e4rrulrqe) npe4-
craB,rieLr Ha pr.ic. 26 lns cJryqafl ll : i00 ec (cnernue xpyx<xrr) . Kpoue rbro,
ratr )r(e (reuHue r<pyxi<ra) npHBeAelrbr npa6,rusure,rrnno ie suaqeHr{fl 6i 

11 , xo:
ropbre AoJr)KHbr na6,rlrcnartcfl, ecJrr.l r{oHryp (pHc. B) }'"4254 cABrrHel,r ua"2L},"6
B crHToro cropoHy. Mrr nlr4ul,r Ha npLiMepe lpocror? TeopIzH, r{To BerHrlLIHa cllt-
uaaa dlll Aaxe npu H: 100 ec AoJt>r<Ha cocraB.rrrrb oKo,'ro 1% (s l,rarculryue),qro Aa,ler(o rlpeBocxoAHT rropotoBy]o rryBCrBr.ireJrE,Hocrb A,'rfl y Cyg, Noropaa
9)ruecrBeHHo (n 40 pas) 6o.riuue, qerl y p crB (0,015) , r. e. cocraBJrrer oKoJro
0,04 !16 no ilo,'rflpr{sar\HLt.

!,a,riee Br.iAHo, ulo a$cpexr, n 10 pas Meubrurlri, qeM B r\{aKcunryue (uro raK)xe
Lr rrpeAeJrax qyBcrBHreJrbHocrr.i MeroAa), ira6,rro4aercrr Ao IAI lf:0,b A; ero
cpali'r'nuecxr'l Nrrrr H perucTpi.rpyeM. Taxal,r o6pasou, coMr-reHufl B roM, rrro pe-
TIiCTPHPYE]\,IA'I IJAMH TICT,'Ifl OXBATbIBAET C,']HIIII(OM 6O,rIMOI1 I{I,ITEPBAJi Af ,
Hecoc't'oflTe,rtur,r. oqest_npocro B 3rorvr y6e4rtrtca raKxe cd'reAyrcrlHrvr- o6pasou.
B xlrrr,ur,ax iluHrru x4254 npr.rroAHo flpeAcraB,'ieHr.ie Kor-rrypa 4rrcrepcaouHoft
Qoprry,rofi, rar( qro

, L),slL),0
4-- (Ai./AIof (8.5')

61 il : / tx A1', 1z -
\-oi; - -lJ-, )

Atri.r \'-\i )
npr.r r\Is. (0,0018 r\) << Afu (0,3 A). flpu A)" ) AIo 6yAerr, r.ar{r.n,r o6pasonr,
uraers | 0i lt I <2 of1 , n HO. rropore r{yBcrBarerbHocrr.r AJrfl T Cyg (0,04%) inoxro
perl4c'r'pHpoBarb cr.itHa,'r e o6racrfi Al":0,3y 2lO,O4:1,2(A), r. e. V-nernn
Aor'rxHa npocruparbct npu6.nusaredrbHo ua 2 A. Y6e4zeruucb B ToN,r, rrro npo-
croe npeAcraBdrreHHe r{oHrypoB (8.5) u (8.5',) cnoco6uo o6r,scHr.ift ua6nioAae-
ivlbre, Ha AocrarorlHo 6o,lr,mol,r yqacrKe A.rrI,tH Bod,Irj, ao$er<ru, o6paruuca x o6t-
rrcHeHlrrc 6ucrpux usuesenari no.nr, Ha6,rroAaeMbrx u ? Cyg, a CMa u p Ori.

Paccnaorpuu Ha prrc. 25 napy KaprHH (aroport cBepxy'u,ru cuuey px4) ue-
peAoBaHlrfl r(poccoBepoB, no4o6nyrc TeM, qro sa6.nrcAaercn y Cuprzyca n Pll-
teJL I{ uFrorAa y T Cyg. trilur nll4rznr, r{ro oHr.r Bo3HrzKaror, ec,rrr pacnpeAer're-
HLIe IOJIfl Ha AHCKe OCTaeTCfl OAHI4M H Tetvr )Ke, T. e. oAHa no,,IoBriHa Ar4cKa
3aHflTa, cxaxeM, N-no,unpHocTbIo, Apytalt - ij-no,rspHocrL,Io, Ho pacnpeAe-
/'IeHI,Ie ryuenori cl{opocrr.r r.t3MeHflerc_fl Ha rporr.lBorroJroxHoe, r, e. Ae,rro o6cro-
I.{T Tal{, I{aK ec/'IH 6ti o6.nacTb 3Be3AbI, r4e N-no,rrpHocrb, cnepBa npH6,rlixa.nacl
(a o6,racrr S-no,rapuocrb yAa,'rrrJract), a sarer,r riaCryun,ra 6u'o6paruas r(aprlrHa:
N-o6,nacrr craila ykalrflrbcfl, a S-npu6nil>xamcn. rlpra uepaeencrne urorr{aAeii,
3aHgTblx nod'Itll,lH pasuoll no,'IrpHocTH, Mo)r{er Bogr-rrrI{HyTb B HeKoropt rit n,Iol,renr
enle $asa npeo6,la4aHr.ix o4rroii ro,'rflpHocrr.r.
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3ro o6:nscseHl4e noKa urO $euoueHoJloll4qecl(oe I'1, Ilo-BI'IAI.1lvloMy, oHo npa'
Br.i,,rbHoe. Ho eosrlilxaer t,Iasubtli Bonpoc: xaxoii npoil.ecc npIIBoAHT x noAO6'

IroMy tIB,'IeHLIrc?

Ecnu,rusus pa3AeJIa 6O;lnruux o6.lacrei'i nporuBotloJloxHo[ I]oJlflpHoCTH

,ae, npr6.r,rl3greltbHo BAoJrb MepvAr.iaHa 3Be3Abr (nap^a,n.ne,rtHo oci4 BpauIeHLIfl),

r{ar{ gTo, Bepoflruo, HepeAKo c,IyqaeTcf c Co.luUelt [36J (no,'ie 6onee unu MeHee

pa4uantrro) , TO Ha oAHOii IO,'I9BUHe AI.ICI{a, lAe nOJIflp}lOCTb, CKaxeM, B gCHOB-

uo* ,ltl, oH; 6yAer [pt46,'II4xarbcil I{ Har{' a ua 4pyroli, lAe rIoJIe B ocrloBHoM S'
oua 61,,r,cr y4inmtir. OAuaxo JIerI{o y6eLLITbCfl, tIrO-o6tscHeHi4e Ha6,'IIOAae-

n,o.o e,p,p.,tia npaulerrueM rre BbrAeplKnBa^er I(pLIrHI(14. !,axe B Crrlyqae Co,rHUa,

Iiof1a ;;6JIIoAalorcg xole6asus no.rrg Co.rtHUa I(aK 3Be3AbI B reqel{He l-2
,1lrgii, oro o6bqctteHlie ol{a3l,IBaercfl IlecocroflTe,IbHL,lM (crtr. t37J). Aericrnure,ll-
uo, Ba 1 71enl et{Ba1'opila,'llHan o6nacrb pa3\'lepoN{ l:at:2'105'10;-'2'1010 cn
r\rolr(e'r rronrr.rlbcn rt,rit ucuesuy'r'b Ira E-,,rl,Y^liTUi;i3::rurg1i;:]"r:;f;
qaer, rrl,o ortrocil.r(,,rlbtrea rr,roula/lb raKoro yqacrKa 

\c/ = \T-.0.,,,,, I 
.- ,-

oT IL'IoUa/(H AIICI(a, T. e. C,1l{luKol\'l IYIaJIa, qTo6bl npI4BHeCTI'I B CI'lrlla,'I noJLfl

3aN,tt:,tHyrc IlCr,IttriuIIy, OCO6eHIIo ec,'lli Mbl npl'lil,leN'l Bo BHHMaI'l14e, qTo IIpl'iBHOC

or ar.ou o6naclu 6yAe'r rLpu6Jrr.r3rireflbllo v 2 paza Meubixe Il3-3a flaAeHvlfl' ttp-
r.ioc.t.r.r I{ I{pato AI{CI(a (xoueuuo, }iCK,rI}oqaeTct llp11 3'roM CJIyllafi, xor;1a_cpe4-
rree noJre - 100 ec Hascefi. lroBoil o6flacrr4 BMecro Qaxuruecxoro ^- 1 ec). C4p1,-
lc,i.r croporrut, I.t3MeHeuIIe rIJIouIaAu LI3-3a Bpai]IeHI'lrI Co,IIHUa 3a 3 AIITI CoCTaB-

;rser 2Rb (1 - cos rp) : 0,46 R'6. IloeroMy, ecJIH I-IoBafl axrl'iBHafl o6nac6
norrBJlsertrI Ha E-xpae co cpe4uefi Hanpfl)l(eHllocrblo * l0 ec, ee npHBHoc

/ 0.4ti. Ri r
rJ Cln'uaJl noJIfl ecrb [ ' ,'" ] .i0 : i.J (ac) , ll 3'1'o BrloJllle CpaBHII)lo C npll-

\ aR''z" !
Brrocoivr or ocraJlbnoil qacrrl AI'ICKa, paBHblM 0,85'1 ec :0,85 (ec). TaK'{ro
noflBJrer{r.re Mar{cLrMyMoB AJrriTe,lb}rocTb}o oKoJIo 3 Alleil A.us ConHiIa n'toxer 6strr
o6bqcHeHo nuxo4orn us-sa Kpaa AOCTaTOqHo nportlxeHHoii axrusHoll ($,ror-
xy.rruofi) o6nacru (ctut. t37l).

OAuaxo eru Coo6pa)t(eHl{.fl, oCIlOBaHHble Ha npeACTaBJleHVI4 O MaIHHTHOM

poTaTope, A,'rfl HCCJIeAOBaBIIIHXCti HaMI.{ 3Be3A CTaIIOBffICfl IiOJIHOCTb}O 1e-IpH-
ioauur'lu' Hanplamep, A,'Is ? Cyg ulr Ha6"IloAaeNI I'i3Mel{eHl,e rlod'Ir ..- 200 ec

ea 2-3 4r-rt. fIonepeqHLIK 3Be3ALI .- i013 CJn, 1.1 Jtlr1eiiultfi pasvep HoBOIi 06-
ila:Tw, Koropafl 6y4er nosn,,Iflrbcs HJII.{ ucqesars 6laroAapfl Bpaqe}ll4lot-_ecrb
(npn cxopociu npauleHIas 4 rc,ulcerc, cM. Bbtrle, crp. 38) 4'105 x 3'105 = l}LL c.t't;

raK qro orHocllre,'IbHaf nr'IoilIaAb ,* (101I/1013)2 : 10-4, nooroMy cpeAHee

[oJIe Ha rionoii o6nacru AoJI>KHS 6r,t1, anonaa,'IbHo 6o,'Iblxoe (.- 2'106 ec), qro6u

,1arr eSQexr ,-200 ec. A1fl o6ecfle.{eHlifl HyxHoro e$Qexra cKopocrb sBeSAbI

Ao,IIxHa 6u 6rtrn .-- 300 KlLlceK, rITo coBeplxeHHo HeBo3MoxHo npH cro,lb pm-
I(Hx CleKTpaJIbHLtx JII,tttHgx. Ana,roruquoe paCCy)KAeHI,le CltpaBeAJII,lBo 14 l\Jtfi,
Pureng.

llocuorpuu, IIpu l{al(oir cropocru BpaxleHlifl o sin I A,'Ifl Cypnyca Bo3\'loxHLI
ri3MeHeHr,r.fl [o,'rfl sa BpeMr 5l', 3ar,leueHHbte Ha]\{Il (puc.23). .II,,rx pa4uyca 3Be3-

Ai,r npHMeM R: 1,5.1011 cn (lg (R/Ro):0,,39) rr 6yAeu cql.Irarb, r{ro I'l3l\le-

rreLrrg [o,'Ifl 3aMeTHb], ecJIIi oHI{ oxBaTbtBaIoT l/a AHal\{eTpa 3Be3Abl, TOIAa HMe-

eN{ sa cyrr(r{ r.r11 .105 = 0,75,1011 , r4[1t1 un ] 7,5. 105 :-7,5 rcnlcerc. Ec.nu
r.rcxoAr.rrb H3 AaHHux KaraJlora cropocrel? npaur.eurra [33], ro 4,rl CupHyca
rr sin I : 0, xorn ouru6Na 3roro ofipeAe,TeHnfl Moxer lrpeBocxoAurt rtar'l;leuHylo
HaMr.r BeJrurruuy. Ecnu xe cKopocrb BpaneHpIs no ryl{y gpeHi.Ifl p,ericrnttre,tluo

PABIIA HY,'IIO, TO HAM H SACCb HCJIL,3'I OIIHPATbC'I HA N{OACJIb MAIHI4THOTO POTA'
TOpa, ec,rlli ne npu6erarb I( rrloTe3e o To[,1, qro npu BpauIeHHI'I .4I'InO,!tl C OCbIO,

cocraB,'IflIouleri 3aMerHbIil yron c ocblo Bpau1eHufl, I4r{elorcfl Hyraul4rl c lrepuo-

.LOM OI(O,rIO CyTOK H,'IlI MeHb[Ie, r{TO HCKyCCTBeIIHO H I\4ar']OlpaBAOnO4O6UO.

TaxNu o6pasor,r, Bo BCex rpex c,ryqaflx (y Cyg, a CMa u B Ori) o6rlapy>r<u-
BaroTCfl cTo,,Ib 6brcTpbre I,l3MeHeHHq Iro,'Lt{, I{oToplle rle yK,'IIaAblBaIoTCtl B paMKH

ri.I[oTe3br FIaI(!'IoHHOTO pOTarOpa.
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Hepe4xo BalKHafl po,Tb B o6pasosauaa r.r BbrFloce r\,iarHllTlrbrx no,ryer.l Ha rro_BepxHocrb sBe3Abr (u, n uacruocrr4, rrflTeH) nprinr.lcunrar"" noruexquu. c)ve-BHAHo, o6uquas r(oHBeKuufl rrifla coJrHeuHori'rpaHyr"rrr;^ nrraao BbrHecraHe Moxer IIo tIpHquHe HeKorepeHrHocrll B ABr.r)r(eHr]rx orAe,,rbHErx crpyii. Ho
Aa)Ke H B IreBepoflTI{OM C,(.yqae, ecau 6rr pearr,3oBadriacb raKafl KorepeHT}rocrb,3ro cJrHrrrKo[,r naelneHuufi npoqecc 

_ 
(u60 MaKCUI\{aJIbHag cKopocrb BbIHOCa*3 rcnlcerc [38] v2;2; A,/rfl roro? qro6,3a cyrKrz,rro-na6o H3MeHHrb sa 6onr-uroft rracrh fioBepxHocrrr.

Moxso AyMarb o ,,oA.,eMe 6o,ryrurzx KoHBeKr]lBHbrx flqeeK, cpaBHr.iMErxc pa3Mepal,rri gBegAbr (<<nepenopauHBaHHe) 6o.ntruux lroBepxHocrHbrx nr,racroBssesAHofi Qorocoepr,r) . Ec,rln npoqecc crarr,oHapHxtft,rwn|con,e,{uor? rpauy-Jlflt\Hu, To cpeAl'Iflfl cKopocrb ABLIxeHI4fl TaKHx KoHBeI(TaBHbrx roKoB onnpre-Jlflercfl wz ycnoaufr, paBer-rcrBa no4t,elruor? cliJrbt BBepx f : _ 5Z;6 ;'i;;;coriporr4Baer{rrfi ABH,*.,W* w : sp72, rle s -- n,rorqalr [orlepeqHoro ceqe-krv,fl, L - Anu:aa KoHBeKTHBrroro oJreMeHTa, p _ [,rrorHocrb oKpyxarc]qero
BelqecrBa, (p -Ap) -irJiorrocrb ,,,re,rer{ra. n -u_oi,-;Aa , 1.1 s,_sy6-pocrr'I Hr.icxoAflxr,ero lr BOCXOAflurero 4eux<eul.rfi oKpy)Karoqefo BeiqecrBa r.IKOHBeKTI'IBHblx 3,'IeMeHTog. Cql'Irafl H3MeHei{Izf B g,rIeMeFITe Hgorepx{Hr{ecKI,IMH,Ap/p : ATIT, no.rryuun (c,r,r. IBgl)

V2:gL{, (8.6)

(8.7)

(8.8)

r4e A7 
--gpeftqe npeBbrrreH*e reMrreparypbr B crpye, Koropoe uu 6epeurrs ra6n. IV t38l. 3ro Aaer

/47 \ _ril-;-- I :9.b.{0'
\7 /max ,

Vz : 2,61. l03L(cn2/cerc2).

TaI< qTo

flpuueu 3HaqeHHe L :2.lOa rcm gnn urxueri rpaH,rlbr xoHsexrusuorl3ol{bl; rolAa IIo,rIyqr4M BeJrlrqr.rHy cKopocrrz v :'2,2.106 cnlcerc, ;-;.Toqr{o z 4 ,paza N,reHbue cr(opocr[ sayxa n QorocQep". 
',ga" 

]r(e ec,,rH noA:beM6o.nrruux o6,racrerl na co,rHqe 
-rr4er 

c ,roa arropo"ro,J, io'roi ,ro*eM .,oryr{flrb<o6uos.,ieHHyro> o6nacrb pa3r{epoM vt =: 2 roii ;f,t-;;'"y,;; qro coorBercrBy_er o6nacru n 10 pas MeHblIe no n,'IoqaALI, qeMAI{cK, I,I ee BK,,IaA B cHrHaJI Mon<er()brl'b 3aMerHL,lM. Ho Hyxllo flol,{rlarb, qro 3To MaKCI{r{a,'IbHat{ cI{opocrb.o4uaxo ec,'IH i\{br rrp,Mer'r, r{To y cBepxraraHToB ooree puunaro rr4ra, TaKax,rar y Cyg u p.Ori, sen,qr.rHa t plcrernponopu,oHarrbHo paAriycy R (g uenr_ercfl r{aK R-r), ro corJracHo (B-,6) ronyuuv

W:&ff|i*:** W=t*ry
f,li' ,T:...1 ,.!:::r.Aaxe e 10 pas 6onrue, ro BCe paBr{o cr(opocrb ,6yAer ez-o pa3 ML'HbIIIe, qeM CoJIHeqHaf' II 3a CyTKpI itloXer o6uoer.{rbcq [oJre Hao6"ryacra,q??.Ygpgl'-^106 cnlcerc y 105 cerc: 1furi ,ri, ,ii 

""Jlio.rr.mHoii n.ro-iqaAblo (1a1115'1.0")'- 4'10-* o-r rroBepxr{ocrlr 3Be3Ar,r. o'o o,Har{aer, qro
AaHrXXfl^o6nacrl (naruo) .D,oJrx{Ha 6sr* onstr-rar{pr c HarprxeHHocrb}o ..- l0b -:-.- .v" ec, qroor)r AaTb saN{erHbrri clrr.uar,r, coorBeTcTByroulnrl H, x 100 ec.Kpoue Toro, ec,r, gaKoHbI noAo6HrI AJIfl I{or{BeKrIHr.i HMe}or L,Iecro, To, ornpaB-Jltrtlcb or conHqa, 4.ua snes4uori r(oHBeKiIrZr.r pa3Mep o6,racru se l,roxer 6,rr6onrue (,lnrt (orHomenu_e pa3Mepa 6o.rrrurori'.prrf"ii n pur*"py Co.unqa),
I'I rorAa no,te 6y4er BHoBb 6o.rree 106 ac. K rolry rtre y cBepxrr.jraHroB cner(rpaJr[,-
Hbrx rr'rloB 60,uee panu,X, qeM co,rrrqe 1e uacruotr u, 'ririiu, 

" r.,racc'a rlj,KoHBeI{TI'IBHafl SoHa y [oBepxHocr, 3Be3rrbr IrJIH i{HqroxHa, t4^H rrponaAaer
COBCCM.

- Moxer Jrrr npoqecc r(oHBeKrrrzrr (npa uaniEuliu r,rarHaTHofo
orrHbr 3Be3rbr 0br1'b AocrarorrHo esQexrunulrM !,Jrtr o6:sscsesrs

'lJ

no,rlx) ns r,uy-
r:a6.urcgaenaux



6ucrpsrx xo,re6asufi MatHr.rrubrx no,uerl eees4? Paccuorpeuue cKopocrri ttpo-
qecca - noAbeMa 6o,'rtrurEx KoHBeKTr.iBHbrx flrleeK c tpaHr4rlbr KoHBeKTHBHoto
tgpa (unu r"uy6oxofi KoHBeKrHBHorl soHu) - B rrpHcyrcrBr.ru MarHr.rrHoro rroJrfl
Bbrrro,,rHeHo llapxepou [39], lyprra u Beuqe.neu [40], a raKxe tDuu4xll u Bo,lr-
Qou [411. Cor.uacHo [40], npeux (n uacax) raKoro npoqecca noA:beMa

rroq : !,4.Loay (rp) (.fu)'+, (B.e)

rAe I: (VI-VI,a)/IVf I,K-xoeQQruueHr Herpo3parrHocra Ha eAr.r-
ull{y Maccbr, p - r,'rorHocrb, R - pasuep xuelira, q : 76p)lp, (6p) -cpeAHee MarHr.rrHoe AaBJIeHr.re, p - ta3oBoe AaBJreHr.re, 7 - relrneparypa
Ha rpaHurre KoHBeKrHBHofi souH (panua 6" K), p - cpeAHr{ri ruo.nexy,upuuft
nec (paneu 2).

flo 4anuur,r 142), o6rewnrrft xoeQQHqHeHr Henpo3parrHocur (pocce,'raHAoBo
cpe4uee) x : Kp ua 6o.nlrurx r,ly6uHax (rae 1g pr: 104) a"ts t-l :504017
ot 0,5 4o 1,0 3aKr,rloqeH B npeAeaax

4,0<x---(40. (8.10)

llpu pq= 105 trT : 10a nnorHocrbp: 2,4.10-?, raKqro l(pz : xp = 10-o -i
-:-l0-5 A W:2:

r : 0,7 (ro-6 -+- ro-') (+) # f, t"",1. (8.11)

Mu uo,ryuuM A,rfl ? Cyg Mr.rHHMaJrbHoe r, lpr.rHflB rl: l, T:7.103 u esss
auefixy pa3MepoM --rl5 paawyca 3Be3Abr R : 5.7012 cn. BenuqvHn YT u
YTaa LJts, Bbrqr.rcJreHr.rfl E eoglMeld ua ra6n. IV [38]: YTua- KaK cpeAHroro
BerHr{I.IHy @fldh) Ar'rfl topflqert u xo.to4Hofi xousexrunuofi crpyr.r, a- YT -coorBercrByrou{ee 3HaqeHHe AJrr Henosnayqeuuofi cpe.queir QorocQepu. l,ls
rpaQuxos ernx senur{r.rH JrerKo aahru 'E : 0,40, iorla

t : 0)B(10-s ; 10-') / =19:" \,,,1.0':== -- 0,28(10-6-- 1,0-6) .1,35' 10? :/ \ 7.{u3 1 1,u6.10? -
: 0,38 (10 +- 100) (ner). (8.12)

E4na .nu Mo)KHo rroHr.r3r.{Tr, 3ro qi.rcJro 6o.nture r{eM B 10 pas. B cauonr 4e.te,
ecJIrr yMeHbrxr.rrb R, To seeN,rauoscxzfi arlrlier<r or 1/166 noBepxHocrr.{ He
6yAer o6napyxuu. E Mox(Ho rroHH3HTb B HecKoJrbKo pa3, Ho aro Hr.rqeto He
Aacr. lloaroMy KoHBeKr[eHllrt BbrHoc 6o.nluax MatHr.rrHbrx o6nacrefi - npo-
uecc crrrrxKoM AJrr.ireJrbulrii 4na cBepxt[raHroB rHna ? Cyg l.r Pare,rs. Moxer
6rtrl, 4nr Beru r.i Cupuyca, tAe R Mox<Ho coKparuTb, Ho He 6o.rree qela e l0
pa3, 9To Aacr qro-.rrz6o, lr cpoxu 6yayr [opsAKa roAa, c !reM, Bo3MoxHo, cBs-
gaHo peAKoe [orBJreHHe rror'rq o[peAeJreHHoto 3HaKa orux 3Be3A. Bos\aoxHo
TaKxe, r{To Kar( 6yAro nepuoAr.rqecKoe, c nep}roAoM n 10 .ner, HCqe3HoBeHr.re
S-uo.ns y p CrB cBfl3aHo c 3rr.rM rrpo[eccoM.

,(pyroe Bo3MoxHoe o6tscHeuue oqenl 6ucrpnx Q.nyxryaquft uoxer 6url
cBrsaHo c rar(HM rpol1eccoM (crrr. t37l) . flpeg,cranuu ce6e, uro nau unaeeu.ly'n
u N- gJIeMeHToB, HarlpuMep, ocnosauuft apoK, rlere.[b [porI,IBorIo,'Io)KHbrx
[or'IflpHocrefi, xoropue IIoABep]KeHbI HeKoTopbIM BHyrpeHHI'IM I'I3MeHeHI'IgM LIJILI
nepecrpofixau 6,raroAapfl coeAr.rHeHrzro I,I pa3r]eAHHeHr4]o cr.rr'roBbrx "rruuurl (con-
nection and reconnection), rroAbeMy HJrH oflycKaHr.rro B ue6o.rrurrax npeAer,rax.
Ec.nu xapaxrepHoe BpeMr rar(r.rx rzgueueuuft ecrt Z, To H3r\,reHeHr.rfl rro,rrfl c
,Iacroroir 1/7 eo3Mox(ntr. Curua,t or ArzcKa 3Be3Abr c n,roulaAblo S, cyuuapuoft
or BCex oreMeHroB, ecrt (c yrreroNr r.rx flpKocrrr) (c,rr. t36])

. 01, 2,I1rS, . dr,. -_ S, ,&^ t S6i lr : e ;i ffi : u#rr,*: k# \u,n. + _ 1n H_ +) ,(8.13)
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CCJIH CI{HTATb gPKOCTb SJICMEHTOB OAI4HAI{OBOIi. EC,TU N *: ,V- OqCHN BCJ'IHKO,

To He6oJrbrxoe H3MeHeHue s H u,ru S yx<e Aaer c[LrbHoe H3MeHeHI'te cIlrHaJIa
(npu 6o.nuuou .[/ ror xe eS$exr Aaer ue6ontruoe I4SMeHeHue (1/S)+ - c.riyvaii,
xoropuli Mbr paccMarpuBailb. Ao cLIx flop u I]oKa3aJII{, I{To Ars raKoro N ,q,rg

? Cyg H Aorxso 6urt .-- 106 ec). n,rs Co.tnrta (cu. [37J) i\{oxHo IloKa3arb, r{ro
qr.rcr'ro 3JreMeHroB iV .- 10a, a S*/S =S- /S = 10a, raK I{ro (ffS)1/S ,- l,
KAK Lr. CJIeAOBaT'rO O>xHAaTb; rIOSTOIvly 6UCrprte BapI4aIlHIz qHcJIa S.lel,leutoo y'y',

xoraa A.I//,A/ K l, sur<aKoro cyqecrBeHHoro H3MeHeHHs rIoJItI Aarb He Moryr;
rpe6yrorcr 6ucrpue cLIHxpoHHbre H3MeHeHLIfl, Tal{ue, KorAa A'N,= N. Ho
caMa r(apTr.{na 6o.ntuoro quc,'ra MarHHTHbrx or'rel,reHToB He coorBercrsyer 4eficr-
BHre,lbHocrLI AJIfl 3B$A: ec,'iu 6bI rloBepxHocrb 3Be3AbI (xax Co.rruqa) 6u,ta no-
KpbrTa MHoN{ecrBoM 3JIervreHToB pasuofi noJlfpHocTH, Ho BblcoKot? uanpl>xeHHo-
cTrz, To ML,r BMecTo sa6nrcAaeuoro qLICTolo TpHnr'IeTa 3eelrasa ua6,rrc4a"lu 6u
4uQ$yeuyro JrHHuro. 3ro orueruJl BnepBbre Ee6xor< [43].

Bce xe tlitlore3a ue6o.rrr,uroro r{r4cr,ra MarHl,rrHbrx iIflTeH cu,,IbHoil uanpaxeu-
Hocrr,I ocraercf npHBr,Iexare,rlgoll. Oguaro Hx AoJIxHo 6ttm Heuuoro, HHaqe
6yaer auQQysHafl iluHvtfl. Kpoue roro, oHI4 Ao,IIxHbr 3aHLIMarb AocrarorlHo
6olrruyrc rrJrorraAb, He MeHee 10% n.nouaAu 3Be3Abr (r. e, 6url -tlz--rl+
noneper{HrlKa snes4u), LIHarre N{bI He 3arvrerur\,r no,rf BoBCe Ha t}ororpaQunx
seemaH-aSQerra (npunHoc or Ll., yucxa B flpKocrb u $oplty ItLtHt4H y>xe He

cJrr.rrrrKoM xopouo 3aMereH 6"raro4apa HH3KoMy xoHrpacry) . Eo.nee roro, AJIfl
xo,re6auuii noJrrl ol(o,ro 2-3 aneii uatuzrsuli <ngrsucrufi) porarop He npH-
roAeH H3-3a HH3KHx cxopocreft BparqeHlrfl. ffiJ

!,a,uee, xorfl KoHBer(Tr4BHbre npoqeccbr raKlKe Moryr L{rparb H3BecrHyrc
po,rb B 6rrcrpslx $;ryrryaqaax rroJrfl (u,iloxo nogalouyrccfl BL,tflcHeHLIIo H3-3a
orcyrcrBHfl HaAJre>xaululr o6paeon paseurori reopuu), cKopocrtl [poqeccoB
H3MeHeHHf ITOJIfl BC,'IeACTBHe KOHBeKTIT{I{ paS,'ri4r{HbrX BI.IAOB OKa3brBaIOTCfl He-

AocraroqHbrMt4 AJrn o6r,scsesus Ha6.nrcAaeustx 6ucrpux usl,reseHIzfi IloJIs,
s oco6euHocrr.r B cBepxruraHrax.

Bepueucr lrooroMy cHoBa K HaueMy QeuoueHo.uoruqecKol{y o6t,scuesuro
ua6,rrc4aenrux xo.ne6asr.iit nonx, Koropbre yKJlaAbrBalorcfl B npocrylo cxeMy:
clepBa npu6.nuxaercs o6,racrs N-nonapuocru, a S-noJrspHocrb yAa,'Isercfl,
u Hao6opor. TaNas cxeMa r{aBoAr.ir Ha Mr,rc,'rb o BoJrHe,6eryuleli or E-x W-xparo
3Be3Abr u o6erarcqeft ooxpyr 3Be3Abr co cKopocrbro 3ByKa. !,eficrnure,tluo,
ecJrlr oHa BbrxoAr.rr Ias-sa E-xpafl, rAe pacnor'roxeHa o6nacrr N-nolxpuocrtr,
To cnepBa 6y4er Ha6.nroAarbcr nprz6.rux<eu[e, xorfl 6u ue6o,rruroli uoAteu
3Toro yqacrxa aruocQepbr, 3arer\{ qepes noJlnepHoAa - olycKaHlle groro yqa-
crxa (u uao6opor Ha W-xpae c S-ro,rapuocrrrc).3ror npouecc, KaK rlporeKa-
rculufi co cKopocrbro 3Byr{a (Ana Cornua 9 rcnlcprc), o6ecrevunaer 6eryulyto
BOJrHy, KOTOpafl MOXer flOl(pbrrb paccroflHr4e - 1011 c14 SaBpeMtr oKoJIo I 4ux,
T. e. cpaBHHMoe c paAayconr Co,luqa. Taxafl o6,racrr yxre Moxer BHecru cy-
uqecrneuHrrfi Br{JraA B cpeAHee no,re Co"rlnua (xax seesgsr) Hr'u.i 3Be3Abr.

TeoperuuecKn Bpaxrare,,IbHoe rllicJro Maxa no BCex cryr{aflx MarHHTHbrx
3Be3A npeHe6pexliuo (oopour( u.oynn), rrogroMy npri paccN{orpeHHH noBepx-
I.rocrHbrx Bo,TH i\,rbr Mo)KeM npeHe6peur, aQQexrou BpaqeHLifl B nepBoM npu6nw-
>xeHlzr.i, Lns ropr.:rsoHTarbHoro ABHxeHHff cQepuuecxoro cJIofi aruocQeplt
BoJIHa ABuxercfl co cxopocrbro 3ByI{a c, a qacrora rz-fi trroAu cc6craeuHL,rx xo-
ne6auufi [44] r., i, ..

6n: kc : ln(n + 1)lY, +. (8.14)

[,ra Co.rrHua npaBlz,'Ibllrtfi nepuo4 2nla ;= 1 ne uu ltou'tyr{uNl Arfl MoAbI /'t, :
: 4 unht 5. 3aneran, qro A,'Ifl co6cteesnr,rx r<o.ne6asraft o - HaaMeHbruee,
KOrAa ABH)KeHHe irflCTO pa!.Har'rbHoe - BepTHKar'rbHOe; B 3TOM C,4jrrae o' :
: clEh : gl(c, rae h - xaparcrepHafl Bbrcora, h : czlg. 3ro cnpaneAJruBo
u A,'Ifl c$epuuecr<oro c,irofl paArlyca R, ecnu cqr.irarb h < R (z n co,rneuHoii
arnaoc@epe 2xlrs :5m). rlro Kacaercr{ Bo3MoxHocru o66qcHeHus Harrrr.ix Ko.rre-
6auuit BoJrHaMr.i Pocc6n, To r4x ocFroBHbre rlacrorbr nopflAxa o - yrJloBoii cro-
pocTrI r{ cooTBercrByrorque IIepHo.[br - nopflAKa HeAeJrr.l.
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B c.ryuae cBepxrnraHToB aJrbBeHoBCKar cKopocrb Mo)Ker oKa3arbcfl cpoB-
Hr4Mofi co cKopocTbro 38yKa H Aa)Ke npeB3orirr.r ee, nogroMy paccMorpeHr.re B aroM
cryqae 6o.nee c"noxHo. Ho cJreAyer Ao6aBr.rrb, cro B rorb3y uarueft r.rHTepflpe-
TaI1:.rlr roBopHT Taxx(e ro, uro 3Aecb nogBJlrercr Bo3MoxHocrt o6trcsntr
cnu$aeuocrb MarHr{rHbrx xo,re6anr,rit w t<one6anufi .tyuenofi cxopocru, Koropafl
xapaKrepHa AJrfl HeKoTopbrx MatHHTHbrx 3Be3n H [peAcraBJrrrer rpyAHocTH Ailq
reoput{ lraKr'roHHoro MarHr.rrrloro poraropa. IIpu arou cJreAygr otoBopurbcs,
qro I{BMeHeHI4f Ilodrlf Ha 6o,rsurot? epelreHuoll uKaJIe? KoHeqno, uoryr6urs o6t-
fcHeHbr MoAeJIblo HaKJroHHoto Marr{rrrHoto poraropa. Eo,ree nolpo6Hoe o6-
cyxAeHLIe reoperaqecKoro acrleKra 6lrcrpux r<o.ne6auufi MarHr.rruoro noJrr gBeBA

u Co.nuua rpe6yrcr, oAHaKo, orAerylbHoto, 6o.uee o6crogreJrbHoto paccMorpeHur,
Koropoe He flBJlflercr [peAMerou erofi crarb].r.

B gaK.rlrc.{enr.re aBropbr Bbrpa)Karor 6laro4apuocrr, E. H. Jft.u',lopeuKo sa o6-
pa6orry sanucefi MarHr.lrHbrx no;left u B. B. laneeoy 3a rroAtoroBKy pr{cyHKoB.
!,exa6pu 1972 r.
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AKAE,EMVfl HAYK CCCP

}I 3 B E CTHf, I( P bI MC K O I'I ACT P O O H 3 t{ q E C KO PI O E C E P B ATO P l,I LI

Tou L, 1974 r.

O BJII4 fl H HI,I I,IHCTPYM E HTAJIbHOfi IOJI fl PH3AIIKII4

HA H3MEPEHI4fl TIPOAOJIbHbIX MATHI,ITHT,IX NOJIEII 3BE3A
C MAI'HHTOI'PAOOM

B. M, I(ynruuHon

Paccuotpeuo BJrr.rflHIre r4HCTpyMeHTaJrruofi no.napusauul{, Bo3HaKaroulefi npu orpaxeHl.tlr

cBera or [JrocKoro 3epKana cucre]lrbr nprMoro xyne2,6-n peQ,rexropa KAO, na fl3Mepe]tHr npo-

AoJrbHbrx MarHrrrHr,rx rrr.r;lefr snes4 Qoroa,rextpuuecKl.{M MeroAonr [1]. Pacqerbt npoBoAll'tHcb c

r.rcnoJrb3oBaHueM reopuH Vsno [3] Ha npuNlepe turtuil Ct I ]\4254,35 B cneKrpe l Cyg u Fe II
L4233,17 - 

a2 CVn.
B c,nyuae MaKCr.rMaJrr,Horo BJrHrrlrHfl rlHcrpyrlreHTaJlruofi no,rapusar\Hrl tt cunrHofi nonepeq'

Hocrr.r no,'rq (t: 80") npuan:LlrnlL)tr4 0,1-+0,2 arlrllrI.iryAa cHrHarta r'tHIIIb ytlleHlueHa

Ha ruHoxgTe,[b k x 0, 65 r.rs-ea rpauctfopMaUHI.I xpyronofi noJIffpI]3aUH1I s auuefiuyrc. rlpu

6darurux 0H flpoHcxoAr.rr nepepacnpeAeJreHrre cHrr{adila BHyrpH KoHTypa JI}IHHI.I, qro MoxeT

lpuBecra x oruu6oqnoft ero HnTeprrperaquu (uanpullep, Moxer nottBuTbcfl ,Toxultfi Kpocco-

Bep -3(boeKr).

THE INFLUENCE OF TIIE INSTRUMEI{TAL POLARIZATION ON THE MEASURE-
MENTS OF STELLAR LONGITUDINALMAGNETIC FIELDS WITH MAGNETOGRAPH,
by V. M, Kuashinoo.- The ef lect of instrumental polarization on the photoelectric measureme-

nts [1] of the longitudinal magnetic fields of stars is considered. This polarization is produced

by the plane mirror used in the direct coude-system ol the 2,6-m Crimean reflector. The ca'

lculations wese based on the Unno theory [3] and were made for the Cr I X 4254.35 line in the

spectrum of 1 Cyg and for the Fe II ?'4233.17 line of o2 CVn.

The largest instrumental effect decreases the amplitude of magnetograph response by a

factor h = 0.65, if the magnetic field has a strong transversal component (?: 80') and if
the value oI a n: L?,,HlLt\D is less than 0.1 -- 0.2. This is the result of essential circular-to-
linear transformation of the polarization. For large value of o, there can be a strong change of

a signal distribution along the Iine profile. It can lead to an erroneous interpretation cf the

measurements (e. g. the appearance of a fictitious cross-over-effect).

3reeArinft MatHrlrorpaQ Ill a"ria cporoa.riexrpuqecl(flx I43MepeHLiiI [poAoJIb-

HbrX MarHr.rTHbIx nOJIeft 3Be3A yCraHoB,'IeH B QoKyCe CHCTeMbI IIpflMolO KyAe

2,6-,U peQ.neKTopa, tAe LIMeeTCfl OAHO HaKr'IOHHoe OrpaxeFIUe nyrlKa OT IIJIOCKoTO

gepKa;a.- KaK ltsaecrHo, oro AoJIxHo np[BeCTLi K TpaHCQopMaUHH I]oJIflpH3aI\xlI

na.[arcqeto r.r3ryr{eHr.rfl, xapaKrepr{3yeMoto napaMerpaMr.r 
_ 
croKca {/0, Qo,

(J o, V o\, B I.{s,'IyqeHue (orpaxenuoi) i napavlerpaMll {l , Q, U , Vl (urtcrpyMeH-

Ta,'IF,Hafl nOJI,IpHgaIILIx). flocxOnbKy 0OTO3,'IeKTpl'IqeCKI'Ie. I'i3MepeHlIf MaIHHT'

Hbrx [o,'refi npousno4trcfl 6es KoMneHcaIIHIl Bo3HI.IKa]oqefi Ha 3epKaJIe I'rHcrpy-

MeHTad'rbrrofi rroJrrrplr3arrr4r,I, Kar( gro B nolo6Hblx cryrlafx o6stquo AeJlaercfl
npg Qororpa6uveixona MeroAe r43MepeH,r? [2J, npegcraBJlfer HHTepec olIeHLIrb

BJIr.iflHI4e rroc,'IeAI{e}I Ha no,ryqaeMble Soroe,rexrpuqecKllM MeToAoM 3Har{e-

HVfl H11 .

Bupaxeuua AJIfl sJIeKrpI{qecI(I4x
oTcyTCTBI,lf OTpalKeHuq oT nJlocl(olo
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noApo6Ho BbIBeAeHbr s [l] u r{Me}or coorBercrBeHHo sltA 1

6f1 : Jr(nl2)Vs
H

(t)

6il : RJr(nl2) sin 2rp (Qo sin 2p sin A -l- 7o cos A), (2)

rAe Qo H Vo - napaMerpbr Crorca naAaroueto lrsJryqeHr.rr (Uo- 0 e cuny
nu6opa cucreMbr xoop4uHar); p - yron MexAy ocflMr4 cacreMbr KoopAHHar,,
n xoropoft 3a.ir,aHo HCxoAHoe r,r3Jlyr{eHI,re, H cr,rcreMbl, cegsanHofi c ndlocKuM gep-
KaJroM; A - paeHocrr Qag MexAy p-(napannenrHofi nJrocKocrrz na4euun)
n s- (nepreHAI4Kyr'IrpHofi r< nefi) cocraBJrflrouruMr.{ 3r'reKrpur{ecKoro BeKropa,
Bo3HHKaIoqafl. ilpv orpaxeHprr,r or 3epKaJra. Vro.il rp sag,aerca coorHorxeHueM

ts,l,: ffi+, (3)

r4e I Rr I , I R. | -- nro4y,ru arvrurrrryAHbrx Noaf$uqrreHroB orpaxerrr.rr, onpe-
Ae,rrreMbre Qopvry,raull Opeue,ra; .Q - aueprerz,lecr(rart roar[rfiuqueur orpa-
}KCHI,Ig.

flp, q[icro Kpyronofi no.napH3atlr.rH naAa]ouero Ha 3epKaJro H3ryrreHr.rs
(Qo : 0)

O,ir : RJ, (nl2) sin 2rf cos A.70. (4)

. CpanueHrze (1), (\ u $) [oKa3brBaer, qro curHau'r npoAoJrbr{oro nora 6i1
(1) npu Hailvqth orpa>xeHnfl cBera or rrJrocKoto gepKa,,ra HCKaxeH, Bo-[epBblx,
rrpucyrcrBr.reM lrJreHa sin 2Q sin 2p sin A.Q6 u, no-nropbrx, sar{}rxeH Ha MHo-
xr.rre,'rb sin 2Q cos A ( l.

t{l.ic.reuusre o(eHKH cr.rrHaJroB MatHurotpaQa (1) u (2) no,rryueubr Ha npHMe-
pe,ruuufi |\ 4254,35 A Cr I B cneKrpe V Cyg u )u 4233,17 A Fe II 

-o2-CVn.Brusur.re r4HcrpyMeHra,rluofi [o,,rflpHsarrur.r Aar noAo6Hux snes4 MaKCHMa,rbHo,
raK KaK oHr{ HMeror Hau6o,rruree cx,toneuue (40' u 39' coorBercrBeuHo), npu
Koropbrx Bo3MoxHr,I ua6,rrc4euaa B npflMoM KyAe.

!,la pacveros 6stnz I4cIIoJIb3oBaHbI r.i3BecrHbre pemeHr4fl ypanneuriri nepeHo-
ca napaMerpoe Croxca, ro,'ryqeHHbre B. Vsso [3]:

1(o,o) :8,(rlB,coso
) ' 

(5a)

Q (0, 0) : - Bo0o cos 0

Y (0, 0) : - BoPo cos 0

7*\t
(1+r/)'-n?t-n?v

Iq
(1 + r/)' - n?t - nlv '

\v

(5u)

(5c)

(7)

(L+n)2-nb-ni, '

rAe 11, t)q U \v AaIOTCfl BbIpaxeHI4flMI{

,,: Zsinzr * !*(1 f coszl),

,1" : (k- rr t r' 
) sin2 1, (6)* \2 4 /

,1, : --{1.o.1,
a

h,
\,: n,r:*, \r:+ vI

- orHorrreHr4r xoeSSnuueHroB notJrorqeHus p-, l-, u r-s,'rer(TpoHoB, Aarourax
JT- Ir o-KoMnoHeHTbr coorBercrBeHHo, K roeo{uqr{enry nourorqeHr.rs B HefipepbrB-
iEJI^rn-poAonb,oro nonfl onpeAenterc, noflycyr,rrrrofi nrax*ruarbHrrrx aMn,,rrrryA *rrHaJra

B CIIHeM H KpaCHOM Kpl,I"[bqx ilEHHH, a nO,iIspHoCTb ltoJltl HJtl4 c,ryvafi Xpocconep-s+Sexra -xapaKTepoM pacnpeAeJireHr-{fl c}irHaJra BAoab KoHTypa ilHHHt1,
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IroM c[eKTpe; y - yro/r Me)KAy HanpaB,leHr.reM rroJlf u fiyrroM 3peHHfl; I
B : Bo(l * Pot) (B)

* Qyuxqraa HcroqHi.rr(oB B HenpepbIBHoM cneKrpe, 0o - xoaQ$uqueur IIoreM-
HeHLIfl I( Kpalo.

Peuresns (5) no.rryveHbr Adrfl oAHopoAnoro MarHurHoro IIoJIfl n uoAe.nu Man-
Ha - 3AArlurroHa. Kpoue roro, B3flT c,Tyuafi HopMa,'IbHoto seentaH-aQQexra.
PaccuarpunaeMbre xe Jrr{Hrr.r ?'" 4254,35 L u ?," 4233,17 A r.rrrreror aHoMaJIbHy}o Kap-
rr.rHy pacqeirJleHi{r. OAsaro pemeHlie (5) noxiro ucro,'Ib3oBart [3] u npu aHo-
MaJIrHOM aQQeXre 3eenaaua, ec,Ir.{ B3frb LIrfl Tp, Tt lt 1, cOOTBeTCTByIOIIHe Qysr-
UI'IOHaJIbHLIe Bblpa)KeHI4g :

,L: j(u,),, (e)

the 2n (2n * I npv ueueruofi uyltrrinneruocru) s 2m - 
qHC,'Io Jr- H o'-KoMrIo-

HCHTOB.

flocxo,nrxy Hac r.rHTepecyer cKopee KaqecrBeHHaf, He>NeJIlr I(o,ruqecrBeH-
Hafl, cropoHa Aelra, Mbr npHMeM orpaHrlqeHlla peureulrfi (5), a rarxe flpeArloJlo-
xIzM, tITo Tp, Tt u nt-B (9) urraeror l,onn.leponct<ufi I{oHryp, r. e.

't)p : lsa'-a' , t11 : r1o2'@-o n) v n, - tloe-@t'H)', fl0\

rAe u H uu - paccroflHr.re or [eHrpa ilLrHut|. Al, I,{ eeeruaHoBcKoe cueues[e AIn
B eAliHr.ruax AorlnJlepoBcxoft nonyurupllHbl coorBercrBeHHo, npflrleM L)uu -
- qsilq, )J H , rAe

4 - i.rureHcr4BHocrb o-KoMroHeHT npr.r aHoMa,rIbHoM aQQerre 3eeuaHa, ga00 :
: 2,78 r^ntr )\, 4254,35 u 1,60 - LrIfl ?'" 4233,17.

Bnusuue BparqeHr.rfl 3BesA Ha KoHrypbl nus.uit [plt pacqere cirrnanon (l)
u (2) ue yqr.rrbrBarocb, raK rax noAo6noe yttrt,tpeHlle KourypoB ,'Ifl[Ib H3MeHqer
aMUILITyAy CarHaJIa, FrO He BJrr.rfler Ha XapaKTep pacnpeAe.[eH14fl elo BHyTpI.I JII{-
HHH. floerouy orHocured'rr,Hoe pacfipeAeJleHr.re curHa,ra 6rlt il y0 lmax, Koro-
poe BbITIHCIfleTCfl HaMlr, OCTaeTCf Her.i3MeHHbrM.

!,onn.rlepoacr(ue noJryrxr{puHbr nusutt onpeAe.[sJrucb Hg Bbrpa>xeHlltl

AfuD : }_ {++E ( 12)

r4e h, - fiocroflHHaq Eo,rr,quaua, m - aroMtsrfi nec, 7 
-reilrneparypa 

c,'Iofl,
B KoropoM o6pasyercr tt4Hta, at 

-ryp6yJreHrHafl 
cKopocrb. Cornacuo [4], a,,rs

TCyg or:11,5 rcttlcerc w T :4900'K, r{ro Aaer A},D : 0,164 A. A.ng a2 CVn
no [5] ot:4,1 rc,ufcerc, a T:11 300'K [6], orKyAa L],D:0,063 A.

Koa$QnuueHr Io B cflyqae y Cyg 6n.n onpe,qe,reH c,'ieAyrour,urr,t o6pason.
Ve (5a) cJleAyer, qro npr H : 0

/(0, e) : B, (1 * 90.".o#r, 
)

(13)

Bttqucnss Rr : I -/'i., rA€ rt, : Ft,l F9. - oruo[IeHr.re rioroKoB B JtLtHur4

I.I B HenpepbrBHoM crreKTpe, noJryqaeM

+n nt

rp: ) (rlr);, .r,1,: )(lr, 14

(11)

(14)p.- 0n 1r(r, : 
v., l- p, -T +rh (rlr : rlue-'''),

rAe Fo : 5,0 [7J. .(anee, no H3Becrnoit us H,a6nrcLoaufi.3KBHBaJreHruofi urupuue
W^ (0,450 A) H onpegerleHHblx pe ra Al,p ryreM no46opa 6nno naft4eHo T0 : 20.

finn uz CVn cpegHzft no Qasarur 1g qo : 2,28 lB), Ho c yqeroM MarHurHoro
ycurreHr4fl nuuui,r tgl (A lg Io = I n cpe,a,Hevr gna nuruuft Fe II) no,,ryquM rlo -
- 

I U.
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Ilau6oree LiHrepeceH c,nyuafi MaKCH-

MaJIbHOtO Blll4flH!1fl L{HCTpyMeHTa,rIbHoI4

rroJrflpr43arrllll, nosroMy e (2) nonoxurrt
sin 2P : l, a yroa MeMAY HanPaB,'Ie-

FrHeM rroJlfi H ,'IyI{oM 3per{ltfl y : 80",
T. e. MarHr.rrHoe [oJIe 6yaer npeuuyue-
crBeHHo rotteperlHbIM. KoeQQuuaeHrbi
R ra sin 2V s (2) fBJlrlorcfl o6ur,uuu A,rs
qJreHoB c Qo u V, uta lrx pacnpeAe,'Ie-
Hr.ru BHyTpr{ KoHTypa ,'II4Hi.llI }Ie cl{a3bl-
Balorcfl, nogroMy 4,ra ygo6crna BIITIHC-

JreHr4r R u sin 2{r raNxe rpHMeM paB-
HblMr4 eALiHrIqe.

Peey.nsrarur pacLIeroB npeAcra BJIeHL,I

Ha pHC. | ()\4254,35) H pric. 2 (?"4233,1/),
rAE CNTOIIIHAfl ,'II4HI4fl - 3TO CHf-
lua,r 6lll .- Vo, a urplixoBan -6li; 

,-
- Qo sin A - I/o cos A; sin A lt cos A
paBHbr 0,76 u 0,65 a,'is y Cyg, 0,73 u
0,68 - ailt a2 CVn [11. Ha puc. l, a
paccMorpeu c"nyvafi, I{otAa uH : q,02,
qro coorae'rcrByer H : 170 ec, a H 11 

:
: Hcos y paBHo 30ec. Kcrart'l, cor,lac-
no [1], npo,[o,rbltLle no,'Ifl or 30 ao
200 ec r(aK pa3 H ua6nrcAarcrcn y y Cyg.
CpanHeuue Kpr,iBbtx troKa3tlBaer, rlro B

AaHHOM Cryqae B,rll4fllll,le 3epKar'Ia cBo-

Alircfl I{ gar{rlN(eHl4ro cutHad'Ia 6ll ,-- y0

e l/cos A pas, a npucyrcrBue IIHCrpy-
ueuranr,uoil xpyroeoft ror'Iflpl'I3aqI4H
(Qo sin A) eursrteaer JIHIUb HliqroxHylo
(-1,5%) ero acHMMerpHIo B cuHeM I'I

KpaCHOM KpbL'IbgX' T. e. Be.III{qUHa 3TOI'I

noJrflpHsarruu or{eFlb ruana (- 1 %) lo
cpaBHeHuro c co6creenllofi t<pyronofi no-

"nnpnsaquefi 7o naAarcueto Ha 3epKaJIo
r{3,'ryqeHr.If . Eo.nee Tolo, cl.ilHa,l u}lcrpy-
nreuta.nluofi r<pyroaoit noJIflpt43atrttH
6i ri -- Qo sin A ue 6yaer 3aperl{crpr.rpo-
BaH Aaxe flpu qHCTo nonepeqHoM nore,
Tat( KaK U B STOM CJIyqae elo Be,',Iuql'lHa
cocraBJrfler -l% or crllHa,la 6it) -- Vo
npu Y: B0o, xoropltli coorBercrByer
H lt :30 ec n HaxoAl4rcfl Ha nopore o6-
HapyxeHr4fl A,rrfl 3Be3A raNoii npKocrLI,
xax y Cyg.

OAHat<o B,rIH fl HI{e I4ncrpyN{eFITa,rruofi
xpyroaofi rIoJItIpu3auuu craHosHrcq 6o-
JIee CyUIeCTBeHHI)IM ilp]/. As : 0,1, uro
coorBercrByer H-B50ec u Hn:
: 150 ec (crrr. pr.rc. 1,6). 3gecl oHa npII-
BoArzr r( cunrsoii acr.rMMerp14r.{ curHa,ra
B Kpbr,,rbflx JtLlHHt4, xorfl caM cHlHaJI,
onpeAe,'Ifl eMu li no,r ycyntltofi aun"rr aryA,
no-npelKHeMy paBeH 76 cos A, t. e. ta-
xofi xe, t<aK v npH orcyrcrerar4 ruHefi.
uofi no.napnzat]:z,v B naAaloureM rra 3ep-
Ka,'Io cBere (Q. : 0) IIo canaa Be.rlHrILIHa

6Ll

lvo lmur

1;

an:0,02

lo=20

0

-1-2-3 0123
a:AL f AL I

Pxc. I

-J -t *l

Ps,c. 2

dA
ux=0,6 I \
To=16 j \YI,o,r

/n\il \\
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JIOxHoft KpyroBofi noJrflpfl3arlHu Qo sin A, panuaa no,'rycyMMe carua,ra (2)
B KpacHoM H cIrHeM KpbrJrbsx, Aocrr.raer npu6nusure,rrrHo 30% or /0, r. e.,
B_bIPAX(CHHAS B CAHHI,IqAX HATIPfl}KCHHOCTI,I NO.Nfl, 6YACT COCTABJIflTA _ 50 EC.
Taxxu o6pasou, np{.y : 9^0' (nonepevnoe no.ne) ne;nraur.rua Qeo sin A 6y4er eute
6onsme H clrHaJr 6i rt - Qo sinA MolKer 6urn saperucrpupuuaH, a ero pac-
npeAeJreHr.r€ BHyrpH KoHrypa 6yler cxogHo c Kpocconep-eQSerror,a.

Cnyuaft SHarII4TedrIbHo 6olee cLIJIbHoro BJrHtrHLtfl r.rHCTpyMeHT am,soft lons.-
pH3aurlu rrpeAcraB,reH5l-p-Hc. 2, a $ts : 0,6, H : 2800 ec; ilonrs, raKoro ilopflA-
xa ua6,rrcAarorcfl y a2 CVn H HeKoropbrx Apyrxx Ap-snes4). Kar nu4uo,'ouo
npHBoAHT K tro,'rHoMy nepeMelxfiBauHrc co6creeHHofi xpyronofi noJrsprl3aqr4H
IraAaroqeto Ha 3epKaJro H3flyqeHr.rfl li rpyroaoft ttoafpi43ar{rlr,r, Bo3HHKaioueft
[pH OTpaxeHuu. IIpuueM BMecro ner,Ilu v-napaMerpa pacnpele,'reHHe cHtHaJra
I'rMeer BHA, noAo6Hufi KpoccoBep-3QQexry. Taxoii xapaxrep pacnpeAe,'reHr.rf
rlpaKTl.rqecKr.t He 3aBHCLTT OT BeJrr{quHbi r]0 (crra. puc. 2,6, rle Io: 160 BMeCTO
16 sa pruc. 2, a).

L4tax, Ha ocHoBe npHBeAeHHbrx pacqeroB BJrr4alr4s, i.rHcTpyMeHTanruofi no,rg-
pI'I3aqHH MO>KHO CAe,rrarb cJreAyrourHe BbrBollbr. Bo-nepnlrx, xapaKrep pacnpeAe-
JIeHI.{fl CI.itHaJIa npoAoJlbHoro IIOJIS C,1a6O SasucHT or BeJrHqHHL,r rl0, a onpeAe-
Jlsercfl B ocHoBHOM SerHqUUOii 0n. [Ipw 3HaqeHr.rsx un ( 0, 1 -- 0,2 ero aMrrJ[r-
TyAa BaHr.rx(eHa ro,'rbKo s l/cos A pas, xorr AJrfl un :0, l - 0,2 npa qr4cro
nonepeqHoM rror're B npr.rHr(r4rre Mox(er sa6,rrcAarlcf H JroxHbrfi rpocconep-sQ-
Qext. Bo-aropbIx, so us6exautle oruu6ox rtpr{ ucroJrKoBaHr.{ri ga6,rrroaaerurol:r
KaprnIlbI pacnpeAereHaq cHrHaJIa [o,'Ie3eH a]F^ailLlg KoHTypa cnerrpa,rlHoft
JluHukt xouxperuofr 3Be3Abl, a raK)Ke oqeHKa aosN4oxHofi ge,'Ira.{flulr MatHI4THtrx
no,reti: HaIIpr.iMep, rorrbrrKa onpeAe,'rnrb r.rx QororpaQuuecNuNr MeroAoM. B c,rry-
rlae orpr.ruare,'rbHoro pe3y,rrbrara raKHx rasuepeuurl MoxHo cAeJrarb BbrBoA, qro
[o/'Iq He [peBocxoAfr 100 ec, TaK KaK TOr{HOCrt QororpaQauecxoro MeroAa+ (50 :- 100) ec.

OlHaxo cJreAyer 3aMerurb, uro Qoroe.neKTpHrrecKHfi treroA Il] npr,lroaen
H npeHMyxIecrBeHHo I.icno.rtb3yerca Arttl petlrcrpauHu cna6stx Matllt,t.r'Hbrx no,teft,
Kor/.a oH K 1, He o6Hapyxlnrbrx ApytHMrl NreroAaMr.{, ran riro eQcpexru, xarc
Ha pr{c. 2, s,a6morarbcs He AoJrx(Hbr. [panAa, orrr.i Mor.yr noauuxuyrn npu na6-
JI}O-ACJJ},IflX AP.SECS4 C CHJIbHbIM}I MAIHI,ITHbIMI,I IIOJ'ISMH, TAKHX, XAr< &' CVN,
p CrB u Ap.

B sax,'rrcqeHrze aBTop Bbrpaxaer r.tcKpeHHrolo 6,raro4apHocrL, ar(aA. A. E. ce-
BepHoMy ga coBerbr npu Br,rnoJrHeuHu pa6oru.

.[era6pr 1972 r.
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o cMErrIEHr4U JrVHt4t4 Li I f67o8
B CnEKTPAX MAI-HI4THbIX 3BE3A

H. C, llouocyxuua

Paccuorpeu Bonpoc o Bo3ruoxHbrx npuqraHax cABnra B r(pacHylo cropoHy .nuHlrlt Li I 16708

B cnexrpax MarHr.rrHbrx snes4. Bepoarnee Bcero, uro 4eiicrnyrcr ABe npliqHHLI - lr3oronliqec-
xrfi c4nlln a 6.neu4uporaHHe JrHHliH JTHTHr JrHHrrrrulr HeoroxAecrBJleHHbrx gJIeMeHToB (nosuoxHo,

ero JrHHr.rH RE utru rrHHr-rr.r MoJIeKy.n CN u TiO).

ON THE DISPLACEMENT OF THE Li I 46708 LINE IN THE SPECTRA OF MACNE.
TIC STARS, by N. S. Pclosuhhina.- Possible causes of the red displacement of the Li I
16708 Iine in tlre spectra of nragnetic stars are examined. The rnost probable cau.ses are the fol-
lowing: isotopic displacement or blendingl of lithium line by some other lines (probably by
those of RE or of TiO and CN).

B Kpurrracxoii acrpoQuariqecKofi o6cepBaropuH Lra 2,6-JvL Te,recKore LrM. aKa-
.{eMr.rKa Illarisa B reqeHr.re 1969-1972 rr. npoBoAHJIHCb creKrpa,rlbHbte Ha6rlo-
AeHufl, MarHHrHbrx 3Be3A B o6racrr4 r'rr.iHr.iH Jtrrufl (Li I f 6708) c Ar.rcnepcHeii
6 Alnu.

trluuus Li I1,6708 rrpuHaAJrexr.ir cMecu rz3ororroB Li7 u Li0. A,rnHsr so,'ru
rIeHTpoB TflXeCTr4 Ay6neron sTHx r.rsoTorroB cooTBeTCTBeHr'ro paBHL,r: Li?
?,,6707,81 A, Li6 

-?,,6707,97 
A. tlo ror'rox{eHr.rrc ueHrpa rfl)r{ecrr.r Ha6rlo-

AaeMori JrrlHt4lt Li I 1,6708 MolKHo npu6rr.lxeHHo cy,[,Hrb 06 orHoueHrllr r43oro-
rroB Li6/Li? [l].

Ennlr usuepeHbr rro,'rolKetvn nrvHr4u Li I 16708 B cneKrpax cr'reAyroq[rx Mar-
HHrHbrx 3Be3A: p CrB, y Equ, yCap, I Vir N sBe3AbI cpaBHeHZfl t Peg. MeroAuxa
H3MepeHr.ril orrHcaHa s [2]. OxasaJrocb, qro ltuH\tfl Jturrlfl B cneKrpax MarHHTHbrx
3Be3A cMeUIeHa B KpaCHyrO CTOpOHy IrO CpaBHeHHIO C ee IIOJIO)KeHHeM B CneKTpe
r Peg (puc. 1). Hau6o,,ree sHar{[Te,rbHbrM 3To cMerrr,eHue oKa3aJrocb B c[eKTpe
B CrB (.- 0,15 A), no3roMy ua6,rogeulra 0 CrB ,Ilerd'rr.I B ocrroBy Harul4x
Aar'IbHetilI]uX I4cc,'IeAoBaH14ft .

!,na o6tacHeHlifl cMeur,eHl4q ilurr4Lt Jturutl B cneKTpax MarHr.rrHblx gBe3.[

I,IMECTCq HCCKOdIIbKO BOSMOXHOCTCfi ;

1) n.nuxHue cr.rr'rbHoro MarHI4THoro IIoJIs Ha aroMbt Li I;
2) cuenleurae IIwHLTLI Li I BL,r3BaHo H3oroIIuqecKI.IM cABI.IroM;
3) 6.rreuarapoBaHlze ilLtHt4H Li I Heoro)KAecrBJreHHbrMlL'ILIHIlflMT{, Koropbte

noflBJrflIoTCfl TO,IbKO B MaIHLITHO-nepeMeHHbrx SBesAax LI, BO3MOXHO, MeHflIOT
CBO}O HHTCHCIIBHOCTb.

l) B,nuauue MarHr.rrHoro rroJrfl Ha aroMbr JrLtrt4s. Cor,racso [3,4] , Mbr tro-
crpor.r,rl,t Kaprr4Hy pacureurer{ux,qy6,rera Li I r'ra KoM[oHeHrbr (0, n) e MarHllr-
Hbrx rroJrrx pasnuuHofi HanprxeHHocru (pr.rc. 2, ta6n. 1). PaccuuraHbl orHo-
crlred'rbHbre HHTeHCLrBHocrr.r srux KoMrroHeHTon (ra6.n. 2) c yuerorra qacrr.lqHoro
raures-6ax-s$Qexra. 3aren e lpu6.nuxeHur4 roHKoro cJror noJryqeH (cyMMap-
urui xouryp>> trruHt4r4.u,,'rfl KaxAoro rzsorofla LiB u Li? B orAe,TbHocru (puc. 3).
IIpu erou A,'ifl KaxAoro r(oMnoHeHTa rrpraHr.rMa"rocb Al,a :0,2 A. Kapruua pac-
ulenr'reHHf Ay6,'reTa ilvTVn noJryqeHa A,'rq noneper{Hbrx MarHuTHr,rx noJlefi. I-Iplt

57



Fe 1

/3,0 6
FeI Fel ttl

1d35 /[,25 67/7,68,'

Pr.rc. 1. PerucrporpauNtbr clexrpa B
o6.nacru L.i I 1,6708 gnn aneag I Peg,
fJ CrB,1 Equ,l Cap, l Vir

Puc,2. Kapruua paculenrreHxr Ay6-
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.[ x.]uol't HaIIp txeHHocrri



Ha6aroAeHHr.I BAOJIb IOJIfl KapTLIHa paCqenJIeHI,Ifl H3MeHfleTCf, TaK rITO LIHTeH-

cr,IBHocrH o-KoMloHeHToB craHoBrrcg BABoe 6orsue, a fi-KoMIIoHeHTLI [cqe3a]or.
Cor.racso H3MepeHr.rrM [5], ruarurErHoe noJle p CrB AoJIxHo 6rrt s ocHoBHoM

EoneperrHbrM (Ht= 4000-+- 5000 ec). Vz puc. 3 uoxuo o(eHLIrb Bo3MoxHoe
cMeureHr4e IIeHTpa rflxecra JtktHr4r4 Jlvrrr4r- uoA Ael?creueM Marr{r.irHoro [o,,Ifl.
Bltgno, qro cMeIqeHI.Ie, ecJII,I oHo ecrb, oqeHb Mar'Io u npaKTLIqecKH He gaBltctlT

oT Be,'r[qr.rHbr HarrpgxeHHocTH MalHr.iTHolo no,rs. Tarurt o6paeou, [pr.r H3Me-

HeHUI,I TIOJIfl 3aMeTHOtO CABI4ra rIeHTpa TfX{eCTr.i JlLlHltil JU4Tt4fl He npOHCXOArlT,
MeHsercf Jrr.rlrrb KoHTyp JIi.rHHa li3-3a pacueil'IeHHs Ha MHox(ecrBo KoMrIoHeI{-
ros. CneAosare,rbHo, gra Bo3Mox(Hafl flpurIHHa cMeuIeHHfl JrvtHuw rrlTr4tr orriaAaer.

2) Ha6.rrc1aeMoe cMexleHr.re B cBflsr,r c r{sMeHeHr.ieM r.rsororrHoro cocraBa.
f,lunust Jtrlrr4fl Li I f 6708 nprauaAr'Iexllr cMecu Hsoronoe Li6 u Li? , tlpflqeM or
coorHorueHr4fl r.r3ororroB Li6 lLiT s erofi cMecr,r saBr4cur [o,[ox{eHr.re (eHrpa rfl-
xecri.r Jn4Hvt4 Li I. y 3BesA'runa F -G c ug6rtrrott Jlrrvtfl. (eHrp rfl>Kecrra
JrHHLrv Jr%trr4fi pacfioJloxeH 6,rzxe K UeHrpy rfl]Kecrli Ay6nera Li?. Orsouenne
LiB lLiT B Hr.rx MeHrercq or 0 ,4o 0,5, Ia e 1106o\,I cJryqae Li7 snnsercfl AoMr.iHrlpyro-
rqr,rM r.rsoronou Li I Il]. Olnaro AJIfl MarHr.IrHbIx BBe3A 6n.no o6irapyxeuo 6o,ree
Bbrcor(oe orHorrreHrre yialLiT [6j. Tax, AJrfl MarH?rrHbrx 3Be3A HR 7575, y Equ
3Har{eHr.rfl R'=Li6lLi7 coorsercrBeHHo paBHbI 1,9 H 0,9, r{To HaMHoro npeBoc-
xoAr4T 3HaqeHr{e orHorxeHllfl AJrr 3Besr rr.IrroB F u G c us6brrxoN{ Irrlrr4s. Hauru
LI3MepeIlHfl (ra6,rl. 3) roI(a3aJIH TaKxe, rITo y MaTHLITHbIx 3Be3A orltotlIenlle
R' x LiBlLiT snaql.menbHo BbIIrIe, uein y o6uuHbrx sBe3A runa F - G. Tarr.ru
o6paeorra, [peArro,'roxeuue o6 IzHoM cocraBe cMecrz H3oroloB [rr4TLtfl. B Marr{r.IT-
Hr,rx BBe3rax Moxer o6tscuurr qacrb I4JILI Aaxe Becb ua6.nroAael,rsrri cAeur.
B ra6,rr.rqe nprIBeAeHbI: Sp - cnet<rpa.nrustfi K,racc 3Be3Abr, l,', A - ro,ro>re-
Hr.re JrHHHr.i Li I I6708 s crleKTpe 3Be3Abr, n- qvcJro ua6,rrcAeuail, o - cpeAHe-

r(Ba.{par,rlHar clruu6xa AaHHoro Ir3MepeHHr, n' : ffiffi =# , H, -
L\?Li6

5000 a c

r----\

6 00 0ac-\--- \-r-
\ \l\_ _\-\ \

Puc. 3. <Cyulrapuuli r(oHryp) nt.t-
uura Li I Arff pa3JIIiqHbIx rlrarHr.rr-
nsrx noneii
Cnrotxt{aq nI.IHHfl - Li?, urpuxoran
lHnur - Li6
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Be,'It{rlptHa eQQexrunHoto MafHl,trHoto l,oilfl, Hrrr,, - norubHi BeKTop lvratHur-
HOrO nC,JIf .

3) Crraeqeuze r'IttHl'rui lrurttl BC,'IeACTBHe 6,ren4zpoeaHufl Heoro)KAecrBJreH-
HbrMr{ ,'rHr.rr{anaa. Tulare,rtusrri aHailLrs cneKTpaJrb}roro HHrepBa ta or 6707 ,o Lo
6708,4 A y6e4u.rr Hac e Heo6xoAaMocrtr HCCreAoBarb cJreAyroqrre ilnHuw, o6wa-

PyxgHHbre B cnel(rpe coJlHeqHoro rrflrHa [7]:6707,52 A - Ru 1,6707,45 A,-
Sm I,6708,07 L- V I. Oxasarocb, qro B creKrpe p CrB lruHukr Ru I u Sm I
c,ra6rr. Bce .nuirui.t V I e srola cleKTpaJrbHoM HHrepBaJre raKxe oueur c.na6rre"
a JruHt4fl.6708,07 uau6o,ree cna6as H3 HHx [8, 9]. Tarurr,r o6pasou, MaJroBepoflr-
HO, qTO OHL{ I,t3MeHfT [or'IoxeHHe ililHr4lr JrLlTHtr.

C,re.4yer o6parurt BHrzr\ralrr{e Ha Bo3Mo)KHoe 6nengzpoBaHrle aroro yqacrKa
cner(Tpa Mo,ler{yr'rflpHbrMr,r roJrocarur]. Cornacso [7], s 3ToM r.rHTepBaae B cneKTpe
cod'IHeIIHoro rrflrqa sa6,rrcAalorcs cJrelyrcUre lrvHut TiO u CN: 6707,552 L -CN, 6707,4504 -TiO, 6708,15 A - TiO, 0708,40 A - TiO. B cnexrpe
irflrHa Hari6o,lee cur'rbHbre Hs HHx - 6707,45 u 6708,4 A, rny6reHa ux 15-20%
[7] or ypoBHfl HenpepbrBHoro cner(rpa, ocraJrbHbre ilvHuu He r,ry6xe Sg6. Mrr
rrorrbrra,'IZcb corrocraBr.{Tb crrer(rp p crB co c[eKTpoM co,'rHerrHoto tatua. !,nfl
aroro 6r,rnu ycpeAHeHbr 10 .rryuurx ciler{rpoB gCrB e Ar.iara3oHe },},6707,0-
6708,5 A [2J. Pesy,'rbrar ycperHeHufl npr.rBeAeH Ha puc. 4.3aecr HaHeceHbr cxe-
MartIrIHo [o,'IoxeHr]E uecrr.I nuuuft, Koropbre yAa,'rocb BbrAe,rr.{Tb B c[eKTpe
p CrB. ftze nuuuu 3, 4 cooreercrByror tro,'ro)KeHaro Li I. Ha puc. 4 ripanel-eH
raKxe cner(rp coJrHeqHoro rrsrHa r.r cner(rp QorocQepu Co.tnqa [7J. Orasa,locs,
qro B cneKTpe nflTrla ycaJreHbr re x(e caNrbre iluHL1Ltl qro r.r B cneKTpe p CrB,
TOrAa Kar{ B CneKTpe sorocsepur o}rH npaKTurrecr{H orcyrcrByror (r.icx,rrcueHue -ilvHLtfl.5). C.neayer ral(xe orMerr.rrb r.{3MeHeHr.re co BpeMeHeM HHTeHcr,rBuocrefi
nuuufr,3 n 4.3ro asraenelll4e Moxer Bbr3Barr, cMerqeHue r{eHTpa rs}Kecrr{ JtHHrlH
Jntrt4g. Ha puc. 5 npuBereua r^ptlBatr H3MeHeur,rfl no,'rolKeuHfl [er]Tpa rfl]Kecr]r
Jrr4uun rrurrtg c nepr{oAol,r H3MeHeHHfl MatHHTHoro iloJttrH 6.neci<a p CrB. OAuaro
Ad'Ifl or(oHqaTer'rr)Hoto cyN{AeHl,tf o KoppeJlfrII{[ MeXAy I.]3MeHeHr4flMH Mat-
HHTHOrO nO.nA, 6,leCra Ii CMeIqeHHeM qeHTpa TfXeCTLi JlLlHllU JILlTt4fl UeO6XOAtt-
Mo paclorararb gHaqHTeJIbHo 6ontuunr Mareprla,roM ua6,rrcAeguli.
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Xltttff' 
MarHurHoro no'rs u 6'rec-

0 0,2 0,4 0,6 0,8 /,0 i
rlo-sr'rAr'ir\4o[,ry, B Hacroflure_e BpeMfl Her Aocraror{rrbrx ocHoBaH,rl Ara rofo,qro6H pemlrrb, H3oronr{qecl(ilri casur unv. 6neu\upoBaHr.re - Bo3MoxHar npr.r-quHa cMe[Ieuwn ua6ntogaeuofi JrHHtrH JtLi"rufl. BeponrHee Bcero, uro Aeficrnyrot

o6e ynouaHyrbre nparrusu. Bo.nee AeraJrbHoe HCCJreAoBaHae [oBeAeHr{s co Bpe-
MeHeM Bcex yKasaH[brx JtHHr4it, coorBercrByroull{x JILrHVflM MoJrer(yJr CN u f iOB CO,'IHCqHOM iIflTHC, IIOMOX(CT PCIXLITb AtY NPO6,TCUY. EC.UII 3TI{ JII,IHHI.I I,I3MC.
Hfl}OT CBOIO I,IHTCHC],IBHOCTb CIZHXPOHHO C TIOJ'IOXCHI4CM SA6NTAAEUOTO IICHTPA
Tfl)Kecrr4 JrHHHr4 J1t1rt4t1, TO 9rO 6y4er cnu4ereJrbcrBoM B noJrr,3y npeAloJroxeHrrf
o 6neH,4upoBaHHH. Iloc,reAuee uor,rro 6u cefiAere,rrbcrBoBarb o cyuecrBoBaHVrI
xoJIOAHbTX IIflTeH Ha rioBepxHocTr.r 3Be3Abt.

B sax.rlrcqenlie Br,rpaxarc r,ry6oxyro 6naroAapsocrb ar(aA. A. E. CenepHorrayga rleFrHbre 3ar\{egaHlrff npr.r o6cyx4errI,tr.r crarbll.
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AI(AE,EM14fl HAYI( CCCP

I4 3 B E CTLlfl I( P bI A,1 C KO T1 !ACT P O O [{ 3 LI I{ E C K O H O E C E P B ATO P I,I I,I

Tox L, 1974 r.

TP E X UBE.TH r,l E 3JI E KTPOOOTOM ETPI'I qECKI4 E HAEJI IOAE H H f
a2CVnuPCrB

JI. [I. Merux

Tpexqnerusre e.nexrporpororlterpraqecxr.re Ha6.nrcAeuur MatHI-ITHbrx nepeMeHHbrx q,2 CYn u

B CrB npono4r.rJrucr, Ha 20-c,u pe$.nexrope KAO n Qorouerpuuecxofi cllctelte,6nugxofi x UBV,
B orAe,rr,Hr,re nepr.roAbr c 3.VII no l0.lX 1971 r. O6e neperrlenuue ua6.nrc4a,ituch c rByMq
3Be3,4aNrH cpaBHeHHs. Cpe4uaa KBaAparHIrHafl oruu6ra o,quoro ua6arcAeHli.fl B KaxAoM Qu;rrrpe

- otrL ,014.
Peay.nr,ratr ua6.nrc.4eHuii AaHr,r B ra6t. 1,2, xprlBbte uguesesufi 6nect<a u MarHlirHoro no-

Jlfl - Ha puc. l_2. I(praalre 6necxa xaxnorl neper,leuuoli cxoAHbt no Qopve Bo Bcex rpex rpu,rrr-
pax; xole6aunq 6necxa nepeMeHHbrx coorBercrBylor nepHoAy H3MeHeHLIfl MatHLITHoro no.ng, Au-
nnr.rryAbr ugueseuuli 6.necxa n xerrbrx, cutrfix Ii Quoneronux JIyqax nopsAra Our05; 0'',03
rr 0-,03 4.na a2 CVn u on,04;0m,05 u 0m,05 a,rn F CrB.

THREE COLOUR PHOTOELECTRIC PHOTOMETRY OF cc2 CVn AND F CrB, by
L. P. Metik. The magnetic variables oz CVn and B CrB were observed photoelectrically with
the 20 cm reflector of the Crimean Astrophysical Observatory in a photometric system close

to UBV during July 3 - September 9, 1971. Twocomparisonstars have been usedfor each

variable.The accuracy (mean square error of cne observation) was found to be equal +0'n.014.
The results of observations are given in Tables 1 and 2. On Fig. I and.2 are given the cur-

ves of light and magnetic variations. The light curves of variables are similar in all three rays.
Light and magnetic variations have the same period. Amplitudes of yellow, blue and violet

light cun,es equals accordingly to 0'n.05, 0m.03 and 0m.03 lor a2 CVn and 0/".01r,0"'.05 and

0??1.05- for p CrB.

Tpexqneruue gJreKrpoQoroMerpHrrecKue Ha6flroAeHr.il MarHnrHbrx 3B€3Ar

Haqarbre no npeAJroxeHUro aKaAeMLIKa A. E. Cenepnoro, rpoBo,[I,IJll,lcb aBTopoM,
B. I,I. EypHaiueBr,rM r.r f. A. Tepes Ha 20-ctl peQreKrope Kpslrracxofi acrpoQll-
3r.iqecKofi o6cepBaroprzr.r B orAeJrbHbre neplroAu c 3. VII ro 10. IX l97l r.

L(reronar cr4creMa Qorouerpa (c Sunrrpanau: >x 
- 

>I(errbtM, c - cI'IHIIM,

Q - SaoneroBbrM), ycraHoBJleHuoro Ha 20-cz pe$.rreKrope, c $oroyllHoxiL{TeJIelvI
(O3}'-64) oKa3aJracb 6nusN.ofi, K cHCreMe UBV. Enn nepeBoAa HaIUefi clICreMbI
B cHCreMy UBV (z pe3yJlbrare npoBeAeHllfl cneul{aJlbHbtx Ha6JIIoAeHI.{fi) nory'
I]CHbI C,'ICIYIOIIIHE COOTFIOUC}IHfl:

LV : A,rn,,, * 0,033 (B - V),
+ 0,008

A (B - V) : 1,011 4C.,,,,
+ 0,013

L(U - B) :0,970ACo..
+ 0,015

Marnurur,re 3Be3Abr Ha6r-rloAarucb c AByMf sBe3AaMLI CpaBHeHUg IIO CXeMe:

abubauababa (raeu- nepeMeHHafl3Bes,IIa, a v b- sBe3Abr cpasueuun). Taxoft
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cfioco6 Ha6rroAeHr4fi [o3BoJrriJr oueHr.rrb TolrHocrb noryr{eHHbrx p$yJrbraroB.
Cpelnnr ouu6xa oAHoto Ha6nrcAenrzs Bo BCex rpex Qu,rtrpr* noprana0*,014
(E A, m,": -l- 0,r,014, e A, m": -j- 0,,,,013, 5''A mi: -+ 0-,014). C,,relyer
oTMeTI4Tb, qTO Ii3-3a AOBOJIbHO 3Haqr.rTeJIbHOtO pag,l1l,trIHfl 6neCxa nepelteuirOft
H 3Be3A cpaBHeHlzfl 3Be3Abl ua6,rrcAa,rzcb npu pa3Hblx rryBcTBHrerbHocrrrx
(pasuux coflporr.{B,rreHaqx Ha BbrxoAe ycu.rrnre,nr).-llpr o6pa6orre sa6,ryroAessri
3TO yrrr4TbrBaJrocb: pICnoJIb3OBaJIHCb rrepexoAHbte r<oaQ$uqueurbr, 11oJIyqeHHbre
nocpeAcrBoM 3a[r4cr4 cr.fHaJra or ,rrctruuoQopa, ycraHoBJreHuoro ua Qoro-
x{eTpe.

flpu pe4yxrun-Harrrr.ix Qoroo.nerrprqecKux ua6,roAesnft Ansaz CVn u pCrB
no MeroAy B. 6. Hur<oHoea [1] 6rr,rn fio,,iyqeHbr auearuoc$epHbre 3Be3AHbre
BeJrr.IrIHHbr H noKa3areJllr rrBera. c nououltro nocJreAHHx npu o6pa6orre sa6,rrc-
Aeuuft 6rr,ru onpeAeJreHbr r.t HcloJrb3onanu xoasQnqueuru gKcrr4HKrrr{H A/,rrr
lrc6oro MoMeHra sa6"ryrcAeuuft.

3aeucrzldocrb 3KCTLIHKTTT{r.I or uBera HaMH yq[TbrBaJracb. B c.nyuae BeJruqr.rHbr
v w curue-$lror'reroBl,rx qBeroB BJrr,rrHHe 1-sarropa BaBr.rcr.]Mocrr4 gKCrr.rHKuHr{
or qBera HeBeJIIII(o H3-3a Maroro 3HaqeHrlfl V [2]; s cilyqae cr.IHe-xe,'rrbrx rrBeroB
(cor.uacuo [3], uoxno rplrHflrb y : -0",,'03) npene6peul BJrrrflHHSM $ar<ropay Mo)KHo, ec,'rH IIpH Ha6,ryrcAeH[qx nepeMeHHbre H Hx 3Be3Abr CpaBHeHr]fl no4o6-
paHbr c AocrarollHo 1nwgxurlpt cuHe-xe,'rrbrMu qBerar{r.r.

Pesy,rsrarlr Ha6nrcAenuli o2 CVn u p CrB rpr{BeAeHbr s ra6r. 1,2. Ta6m,Msr
noAo6uu: s 7-,M crorlue rprrBeAeHa rara, so 2-Na - ro,rrzaHcKnrl Aest (cpeauuft
MoMeHT ua6,nrcAeHus sa uoul), e 3-N,{ - rpasa, n 4,5,6-tt - Lmn, Lm", A,m6-
nHearuocQepHble pa3HocrH 3Be3AHbrx Ber'rr.rqHH repeueuuoil H 3Be3Abr cpaBHeHI.{fl
o B xeJrroM, cr{HeM u Qxo,rleronou Suntrpax coorBercrBeHHo, s 7-rut_ qHCJIo
ua6.nrcAeuur?, BorrreArrrr.rx B cpeAHee.

Kpilnue 6necxa MatHrzrHbrx nepeMeHHbrx cr,z CVn u p CrB, coorBercrByrouue
ua6nrcAeur.rqM B rpex Qunr,rpax, AaHbr Ha puc. 1,2. fl,nuua ruTpraxoB coorBer-
crByer cpeAuefi r(BaAparuqHoii ouru6xe oAHoro ua6nrcAenuq.

flpeAcrasnqro HHTepec corocraBHTb H3MeHeHlrfl 6,recra IrMarHr.rrHoro
IOJIfl 3TI,IX 3BC3,U,.

a2 CVn (BD +39' 2530, A0p, V :2,n, 89; B - V :-0,",12; {J - B -: * Qn, 32) - rpKar sBe3Aa, xapaKTepu3ytouaffca 6o,nnuofi r,rHTeHCHBHocrbro
ttuq,uit florr,rou{eHr{fl peAr(r]x 3eMed,Ib. Cnexrpa.ntno- k MarHlrrHolepeMeHHarr.
llepuoa H3M-eHeHHfl MarHlrrHoto rroJlrr coBrraAaer c nepuoAoM cneKTpaJlbnbrx
figr{eHeHurl [4]. Qaeu a2 CVn Bbrqr.rcJleHbr rro /t,aHHbrM, rrpr4BeAeHHbrM s [5].

3eeeAa cf CVn Ha6,uro4a,racs c AByMr 3Be3AaMi{ cpaBHenurr:

" @D 1- 41"2380; F0, V : 4',,,66; B - V : 0,,,30; U - B : O*, 20);

4(gO *40'2633; K0 III, V :4'",93; B-V : 1'',05, U - B: 0"', 93).
Pesynmaru npr.IBeAeHbr e ra6,'r. 1. Ha plac. I lpe4crae.neuu xpllRr,re 6nec-
Ka B Tpex {r.rnlrpax H BBepxy, AJrfi cpaBrreHrifl, Kpr{BaB H3MeHeH.r{r MaTHHT-
Horo ro,rrs no AaHHrrrM [ti]. 3a 8 soqeft [oJryqeHo 20 sa6.ruoAesufi s Kax(AoM
Qunsrpe. 3ru sa6.nrcAeHufl rroKa3brBaror (puc. l), qro ro,re6auua 6.uecxa a2 CVn
Bo BCex rpex Qu,lrrpax cxoAHbr no Qopue H r.rx lteptaoA coorBercrByer flepr{oAy

lara,
HIOIb

l97l r.
J. D.

2441 t36,370
140,326
141 ,325
I 46, 338

147 ,355
I 49, 345

I 50, 345

159,326

-1,950
-2, 008

-1 ,986

-1,997
-1,955
-1 ,976

-1,993
-1,958

-2,358--2,390

-2, 380

-.2, 382

-2, 366

-2,37 
4

--2, 380

-2,370

-2 ,7 43

-2,770
-2,768
-2,758
-2,7 50

-2,758
-2,763
-2,75t

Am
H

3-4
7-B
B-9

13-14
l4-15
l6--17
17-18
to-zt

0, Bl7
0,540
0,723
0,640
0, 826
0, 190

0,372
0,014

2

d

4

2

2

2

2
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He,[2c)
Prrc. 1. Kpun;re I.I3N'teHeHI'Ifl

6recxa a2 CVn
Crrrorluste nt{HtrH nPoBeAeHbI

Iro AaHnbIM Hautnx Ha6lrogc-
nufi r rpex drrtllrPax, rurPlt'
xoBbre - ro)ua6;rrc,ueuulu [8J;
Btsepxy - r(pHBaa u3x{eHeHfiq
r{af[trrHofo lloJls, D3tTatl
us [61

Puc. 2. Kpurue u3rvreHeurrrr
6recxa B CrB n rpex Qrrrrb-
rpax
Cnrouuute JItIIuu - PesYJb-
Tarbl ratttirx na6rtoAeltxti,
uTllrx0ublc lIl)IlBeAelIbIAI,
cl)r arcruur rr r [ 15] : BBCI)xY-
t(ptrBart H3rlerreIHq illafHIlTHO-
ro ronri, ualrarr us [14i1

n
0,2 0,4 0,6 0,8 /,0

Ils,zc

2000

0

5 Hos. I(Puncxoii o6cePnar', r' L

2,4 2

0,2 0,4 0,0 0,8 0
Qata

0,80,0tt,40,2_

ilsil{errelil.lfl Nlalllllrllolo IIo,'Ifl. A'luHrlMyM 6,',IecKa 3Be3AbI, I(a1{BI'lAlIOI'l3pl']lc' l',

COoTBeTCTByeT NIal{CI,lNIyMy IIO.TIOX(I'ITeJIbI-IOIO I\'IarllllTtlolo nOJIfl' Ax{n"lllTyAa

LI3A,teHellllr"6nect<a R x(errblxrytlax flopflAl(a 0*,05' B cHHlIx u oiloreroBblx-
O;,, Og. FI a 6.uroAe r r r r rr noArBep)l(Aalor a3 MeHeHHfl 6necra, H aiiAeHHbie Apyrn MI'I

g. E. H,inotroB ri 3. C.6po:cr<an [7], rranpLIMep, Aalor aMnallryAy_l,3MeHeHI'Itl

Srecr<a az CVn " *;;;";t;' 
-o",0oz; 

riponraH t8l - 0-' 05 B ,nerlrblx

H 0'?,038 cLrHI,ixJlyqax (cu. prrc. 1). Au-anorrlq-Hble pe3yrbrarbl 6stnu nonyuenlt

1.{ B pfAe Apyrlix, 6o,ree parrrrilx pa6orax t9-11]'
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Ta6nuua 2

Aara, l97l r. Anl ,
q)

3-4. VII
7-8
B-9

l0-1 1

l2-t3
15-16
16-17
17- 1B

25-26
26-27
1-2. VIII
3-4
4-5
5-.6
7-B
B--9
9-10

10-l I
t1-12
12-13
13-14
l8-1 I
19-20
z.-o I A.

9- 10

2441 136,386
1 40, 367

141 ,375
143,417
145,446
148,417
I 49, 370

I 50, 385

I 58,370
159,351
I 65, 340

1 67, 340

1 68, 330

I 69, 378

171,320
172,367
173,320
t74,355
175,370
176,3t4
177 ,333
182,316
183,310
1 97, 305

2441 204,280

-r,331- 1 ,356

-1 ,351

-1 ,341

-l,ozl
--t,ozl

-l,ozl

--t,342
-1,347
-l,325
-1,332
-l ,334

-t,327
-1,329
-1 ,339

-1,324
-l ,337

-1 ,344

--l ,351

-1,356
-1 ,329

- I ,329

-1,345
-1 ,323

-1,610
--t ,644

-1 ,655

-1 ,650

-.1 ,632

-1 ,617
.-1,610

--l ,610

-1 ,642

-l ,655

-1 ,609

--1 ,61 1

-1,626
-1 ,610

-1 ,620

-r,631
- 1 ,634

-1,630
-l ,655

-1 ,655

-1 ,656

-1 ,632

-1 ,624

-1 ,646

-l ,610

-l 
59c)

-r ,553

-1 ,558
.-1,552

-1,543--1 ,524

- I ,5lB

-1,528
-1,568- I ,566

--l,538
-1,525
--l ,527

-1,524
--1 ,518

- r ,538

-1,541-*1,542

- I ,562

-I,s67
- l ,566
*1 ,549

- l ,535

- l ,563

-1,556

0,257
0,472
0,527
0, 637

0,746
0, 885

0, 959

0, 014

0, 446

0, 499

0,823
0,931
0, 985

0, 041

0, 146

0,203
0,237
0,31 1

0,36ri
0,417
0,472
0,741
0,795
0,552
0, 929
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^ pCrB (BD +Zg' 2670, F0p, V : 8,,,,65, B - V : 0,,,,27, U - B - 0,,,,12).
cnexrpanrHo-,4soiiuas 3Be3Aa c nepr{oAoM 10,496 .rrer [12], MarHr4rHafl neperuerr-
Hafl, MarHr.rrHoe rroJre NreHflercfl c nepxoAoM 1Bd,4B7 [1Sl.

.a3peqaayl gpqpHelrlfl npu Harurlx ua6.urcAeuusx p Cr-B c,rrylKurru ABe 3Be3Abr:

? (PP + qg:2_q5-3, G_0 - G2, V : 4,,,,98, B - V : 0,,,b8, U - B .- 0,,,,04);
I (B^P + 31."2750,87nn,V:4,,,15, B -V - -On,,li, U - B: 

-O,,,SS).3a 25 noqefi lodryrreHo no 82 ua6,rroreHr.ifl B r<a)KAoM $r;,'rrrpe. Pesy.nlraru ua6-
,rrcAeirufi [pHBeAeHbI e ra6r 2. fina p CrB tpasu slr'{ut,'reHti ro o,,reMeHraM r{pr4-
eoll [sN{eHer]Hfl MarHnrHoro ro,rrfl,'uo,rryu-eHHoii flpecrouom u Crapueu ii+].
Ha. puc. 2 npeAcraelerlbl l(plrBbre H3MeHeHr.rr 6,recria eroft r,rarrruruori nepeuen-
y91t, n_1lex Qu,nlrpax H KpuBafl MarHr.rrrloro ro,rrr, B3flratr Ntn cpaBFreHr.rr ti3
[l4J. Kax cr'reAyer H3 pHC.-2, raaxcrauyr,r 6necxa p irB cooreercrByer MaKCHMy-
My nO,ilOlKI{TeJIbHOIO MalHI.tTHOlO IIOr'Ifl; nepr{OA r43MelreHr.iq 6fleCxa 3Be3AI)t BO
BCex rpex Qu,rrrrpax coBna.4aer c reM )I(e nepuololvr ri3N,rerreHus rroJrfl, Fro gr{cr-
peMyMbI MaIHIiTI-lOlo IIO,'Ifl IlecKO,,IbI(o CMelqeltbr IIo cpase oruOcuTe,,rLHO aI(cTpe-
{Yuoa 6,recra Bo BCeX Tpex flyrlax. Aun.rrreryAa lrsivreHer.rus 6,recxa nopflAKa
0"',94, 0",05 u 0,,,,05 n xenrou, cr,tHerr,r r.r Quo,rreroeorr cpu,llrpax coorBercrBeHHo.

^ ionee paHHHe Qoroe,rexrpuqecKae'lra6,rroAeurlir B f:rn, rpoBeAer{Hbre
3. C. Epoacr<oft e 1966:[ 1968 rr., roKa3aJrr.i rar(He ]Ke r.i3N,rerreH,r" 

'6reira 
c nepuo-

AoM ll3MeHeHI4 f MaIFII'irI-Iolo Ilo,'Ifl; aMnr'IxryALI ue\4enettutt 6,recxa 0'",02,0"',03 H
0',03 n )Ke{rbr_x, c,Hr.rxu Quo,reron,xnyuaxcoorBercrBeH,o[1b] (cu. puc. 2).

Aaropu [16], ua6,rroAaBrxae B 1967-ig68 rr. rporoa,reKrpuqecKa 11 r,ramrai-
HbIx 3Be3A s B- u V-nyuax, saloAo3pr4d'ru neper,reHuocrr, p CrB c xo.ne6anasuu
6,recra nopgAKa Qrrt,Qg- Qnt,O2 e cooieercrByroqrrx ,,ryqax.

" 
Taxuna o6pasou, cpaBHerrrle peay,,rmaron Qoroe,rerrpuqecr<Hx ua6nrcAeur.rri

cr' CVn a p CrB c npeAIUecrBoBaBlur.rrvrlr H3MepeHlrflMH noKa3brBaer AoBo,,rbrro.

t;8



xopouee cor,,racr4e, xoTfl llaul4 u3MepeHllfl, B OTJIHqlie OT Il3MepeHl4ii [15], He no-
I(a3bIBarcT TaKoIo TotIHoIo CooTBeTCTBHfl 3I{CTPCMYJ\,IOB NOJIf I,i flPI{OCTI4. BOSMO)K-

HO, qTO 3TO CBfl3ar{O C Het(OTOpbrM OTu'tiiqHeNl aQenepu4, IloJIo}Kellillrlx B ocHoBy
Haui.rx usrraepeuufi H Hsr\lepelll4r? Epolcxori e [15].

!,ar'rHueoctlertrpax, Be,'n4qr4nax 7 uqnerax B-V vU 
- 

B r,ls 3Be3A,
npuBeAelll{blx B Crarbe, 83flrbl ras [17].

,{exa6pr 1972 r.
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AKAAEMU f HAYK CCCP

H3 B E CTljfr K PbIMC KOPI ACTP O AI|iSIdI{EC KOI? OE CEPB ATO PHH
Toirr L, 1974 r.

H AEJr IOAE H H f Jr I,,r H E ra H Ofi rroJr f pr43A r{r4 H

I43flYqEHHfl EEJIbIX KAPJIHKOB

[O. C. Etpr.ruoe, H.M, IIIaxoecrofi

flpnnogarcl pe3y,'rbrarbr ruHoforr,BerHr,rx (U, B, V, R) Ha6"rlro4euuri,rnHeiiHoii no,'Irprr3a-

uilII r.I3r'tyrrer'rlrq 14 6e,rsrx I(ap,rrHKoB u ropflqux cy6KapruKoB, BbrnoJrHeHHhrx e 1969-1971 rr.
Haii.qeuo, qro y Hel(oropsrx 6e,tsrx xaprHKoB pag,,r[qHbrx cner(TpaJr[,HL,rx K,,raccoB sa6.rrc,(aercs
galier]ra, ,ruHeriHaq noJrflprz3auur. Be,ruquusr no,'rqpn3aqr.ru o6lrqso He rpeBocxonflr l% (xpo-
ue Grw +70'8247, y r(oroporo y)Ke lrsBecrHa 6orbruafi,,rr.rHertHar r{ r(p)rroBarr no.nlpusaquu).
V ltsorux o6t,exroe noJrrrprl3aulrs, ro-Br.rAr.n,rolry, nepe^reHHa. 3anlrcuuocm napailrerpoB no,Tfl-
pr-i3arrrrr.r or nJrr.rHbr Bo,'rHbr HMeer c,'roxusrfi xapaKTep 14 neper\renHa Bo BpeNreHH. Zsr\,reHeHilq

noJI r p u3ar{rru B pa3Hbtx uBerax o6ltquo npoucxoAqr He3aBr;rcut\,ro.

V socsr'u.r o6t,exros o6uapyx<eH clrcrer\rarrrqecrorrt xo4 rrosurluoHHoro yrr'Ia n,'IocKocru
IIoJIrpHsaqr{r.{ c Anusoli Bo,[Hbr, xoropsrir Moxer o6rqcsnruca rfapa4eeBcr(]Ir\r BparqeHr.re[,r B l\rar-
auroatirr{eHorl n,rra3r\re. Ecnu "runertsafl ilo,'rqpa3auug Bo3Hr.rxaer n Qoroc$epe 6e,nrtx xap.nuxoe,
ro noryrreHHbre r\repbr RpaqeHr.ra (l ,5-25 pallnrcnz) coorBercrByror MarHHrHbrN{ noJlflr'r 103-
l}a ec.lTpu rro!'rrx cBbrtrte 106 ac Ha6,rro,qaelrarr flLrHeriHa.fi flo!'rrrpr.r3auHfl Molr(er B03HI.IKarL ToJIb-

Ko Bo BrreruHr.rx cd'roffx aruocrpeplr (ruru n rrarur.rrocQepe). Be,ruqusrr ri 3Har( rdepbr BpauleHr.rs

I,I coorBercrBytoultx KoMnoHerrroB IuatHrrrHofo norq uoryr 6ttru repeMeHHbtMLI.

OBSERVATIONS OF THE LINEAR POLAR1ZATION OF WHITE DWARES RADIA.
TION, by Yu. S. Ef imoa, N. M, Shahhooskog.- Results of multicolour (UBVR) observations
of the linear polarization of 14 t,hite dwarfs and hot subdrvarfs are presented. The observation
were made in 1969-1971. Appreciable linear polarization for some rvhite dwarfs of various
speciral types rvas found. The values ol polarization are usually less than 1%. The only excep-
tion is Grw + 70"8247, rvhich is l<noln to have large linear and circular polarization. Polari-
zation is apparently variable for the most oi objects observed. The rvavelength dependence of
polarization is complex and variable. Variations of polarizaiion in various colours are uncorre-
lated.

For eight objects the systematic change of position angle of polarization plane with rva-

velength has been detected. This effect rnay be explained by Faraday rotation of the polariza-
tion plane in magnetoactive plasma. The Faraday rotation measures obtained (l .5--25 rad,lpm2)

correspond to magnetic fields of the order of 103-10a gauss for linear polarization arising in
white dwarf photospheres. If magnetic fields are stronger than l06gauss the linear polarization
observed arises in outer layers of rvhite dwari atmospheres (or in its magnetospheres). The va-

lues and signes of the rotation measures and of corresponding components of magnetic field
may be time-dependent.

Haquuas c 1969 r. B Kpbnvrcl(oll acrpo$usllqecKot? o6cepearopur npoBoAflrcfl
II3Mepe[Ir4f ,'iHHefiHOIl nOJIflpI,l3aUI{l.l Ollrl{qecKolo u3,'Iyqel]uq pfAa 6enux rap-
JII.IKoB. I,Iurepec K rroJrflpHgauur.{ r4x }r3JlyqeHHfl 6btr Brtssau t,rtaBHbtM o6pa3oN,l

I{eoAI-lOKpaTHO BbtcKa3btBaBIxIzMrrcfl npeAIIo.rIO}KeHLrtlMH O IIaJILITIH14 y 6e,',IblX Kap-
,JII,IKOB OI{CI{b CI4.IIbI]bIX MATHHTHbIX NO,'IEII C I{ANPfl)KEHHOCTbIO NOPflAKA 105 -
t08 ec [1 - 

3] . Ilanpr,{ue cro,rrb cr{r'rbHbrx rroJleii, r(ar( nogAHee noKa3aJI KeNII
[4] , uoxer npriBecri,r K [oJIrpr.r3arIHli r{x HetrpeprIBHoro ourr.IqecKoro I't3flyrleHufl.
flocne oroto y Her(oropbrx 6elrrx r(apJrl{r(oB 6otna AeficrBure,'rbHo o6H-apy)KeHa

KpyrcBar [5-B] , a y oAHoro H3 HHx 
- 

H JIHHeftHafl noJlsprl3aqus [9] .
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Kporr.re roro, B rloc,rleAHee BpeMfl 6u;la o6ttapyx(eHa HecraqlloHapHocrb IleKo-
Topbrx ropfqr{x o6texros uuaxoti cBerHMocrtt t10-l3l . Hect<o,llr<o noAo6sux
o6rexros 6sr.nu rax>r<e BK,rloqeHbI B npotpaMl'ly rtalxux ua6.nrcAesufi.

Annapatypa I,I MeroAIrKa ua6,lroneHIafi

Ha6.nrcAeurzfl no,rryqeHr,r c oAHor<ar.ra,IIbFrbrM rporoa"nerrpllqecKllM no,IIflpttMer-
poM, ycraHoBJleHrrbrM n Qoxyce I-lecltura 2,6-,rz re.nec{ona L{M. f. A, lllaiiua
(3TlX) Kprnrcrori acrpoQusuuecxofi c6cepBaropurl I141. B 1969-1971 rr. Ha-
6,rrcAeHuq npoBoAlir'tHCb ts ocHoBHoNI B Ilerbtpex IrBeroBblx no,locax U, B, V, R
c eQ(rerrusmrMa A,'IuIIaMIr Bo,rIFI, paBHlr\,{u coorilercrBeuHo 0,363; 0,434; 0,545;
0,744 urcn. C oxra6pa 1971 r. I( HI4t\{ 6lt,'l ,xo6asneu Qu,rl,rp O c a$r}errueuoft
A,rauofr BoJrrrbr oKoJIo 0,619 nrc.u..

O6uquo r.icro,'Ib3oBa,racr qua@parMa AllaN{erpona 10". flpo.u,o,'txttrer'IbHocrb
oAuofi gKcno3nrrr4u n 6o,lr,uuucrse Ha6,'ItoAeulli;i cocras,ts,rla 50 cerc. Konu'iecrso'
Tar(ux eKcnosuqurt onpeAer'rrd'rocb, HCXoAT r.i3 cr(opocrIr cr]era LiMny,'IbcoB npH
sa6,rrcAeslrsx 3Be3AL,r, Qoua ue6a (err,recre c rervrl-roBbrNl rorou) H nplteM,reMoii roq-
I{ocrll Ir3MepeHL'rfl nplr orpaHHqeHnofi ttpoAor>xure,'tbt-tocrtl noJIHolo BpeNIeHIl

r.i3MepeHr.rfl B oArioM uBere B rrpeAeJrax 15-30 tturt. fIoJtLIoe Ko,rnlqecrBo Bapetll-
crpr.ipoBaHHbrx I4Mny,rbcoB o6brqHo cocraBJIsJIo 5 '105 - 2 '106 lns sa6.nrcAeuufi
cranAaprHbrx 3Be3A v 2 '106 - 106 Ans 6o,nnuruFICTBa 6eJlbrx I{apJIIIKoB.

I4ucrpyueura,Ilbuas nor'Iflpu3alrufl yqllrbrBa,racb IIo sa6.nrcAeul.rsM cratlAapT-
Hbrx sBe3A c MaJIsTMLI (< 0,1 o/o) u 6o,rra:lruttu (2-6%) ee,rauuuaull noJIflpl,rsa-
qur.r. IIpn oroM flpKLie (6- 3''; craHAaprHbte 3Be3Abt ocna1mrnu.cb c noMotqblo
Hefirpa.rrutrx cnero$u;rrrpoB TaK, qro6br cr(opocrr, cqera He npeBbtrxaJla 20-26
Tbrcflrr prMnyJrbcoB B ceKyHAy u HaxoAH,rracb B npeAeJIax nl.isefiHofi qacru cqersofi
xapaKrepuctut<v. Ha6troAer'ruq craHAaprr{brx 3BeBA c pa3HbrMLI HefirparrustMll
$u.nrrpaun H npu pa3r'rurrFrbrx aruoc$epurtx ycJroBlIflx IroKa3a,III{, qro nodlyqae-
Mbre ro HHM BeJrHqHHbr lrHcTpyMeHra.rrruori noJlflpr.r3aqul{ npar(TllqecKli He 3aBIl-
cflT or cl(opocrr.i crlera. OrcrcAa rar()Ke creAyer, qro L{crIoJIb3oBaBIUHecfl uaMn
Helirpalsurre Qz,rrr,rpsr He BHocrr oqyrul,rofi no,'rrplr3aur{u. Be,ruqiaHbr 14HCTpy-

ueHranr,Hoti no,'rflpr.i3alruu, iro,IryrreHHbre A,irfl pa3Hbrx IIBeroB B pagHble nepuoAbl
sa6.nrcAenuri, npuBoArrcq Hux<e (cu. ra6.r. 2) . Bce ua6,rn.{euus o6pa6arrrnanucn
na 3BM <Maucx-1> u <Mrzncx-14>. [oapo6Hoe on]ICaHLIe annaparypbl, MeroALI-
xrz ua6.nroAeur.rr? ra ux o6pa6orKr.r AaHo e [14] .

Marepual na6.rnleHrafi

Ha6,'rrcAaeurrlecq uaMH e 1969-197 I rr. o6t,errbr fiepeqrc,'IeHbr B ra6n, 7,
rAe yr(a3aH[,r: Ha3BaH14fl 3Be3A; HoMep 3Be3Abr no Kara,'Iorair,l Srreua ra lpuncrefi-
Ha - EG [15, 16] u,ru lpuucrefiua - GR tiTl; IroN,rep sBe3Abr no Kara,rory
lnusxux snes4 lnuse - Gl t181; cnexrpa,'tsusrt? KJIacc H 6,recr< 3Be3AbI no [15-
171; paccroaHr.re Ao 3Be3Abr B napceKax; crereHb xpyronorl 'rolrrrpkl3at\un pc
B npoueHrax lto AaHHbrnr [7,9, 19, 20]. B npumeuaur4sx K ra6nuue AaHa Ao[oJI-
HureJrbHafl uu$opuauus o6 arrax 3BesAax.

Kpoue rurrHqHbrx 6e.nux KapJrr.{KoB pa3,rr}rqHbrx crrer(rpa,rLHbIx K,raccoB, B

nporpaMMy Haruux ua6.irrcAeuufi 6srnu sNrlor{eHbr oALIH ropauufi cy6Nap.rur<
(F 34) r.r Hecraur{oHapHar 3Be3Aa SS 199 II rzna A0, xoropafl, no-BLiArIMoMy,
orHocurcfl K ropr.rsoHra.nruoil BerBa HaceJreHnq II t13]. B 197 1-1972 rr. cuu-
cox o6t'erroe 6rrr paclx]{peH u 6unv no,IlyrreHbr AonoJlHllre/'tluue Ha6,rroAeHlifl,
Koropbre B r-racroflru,ee BpeMfl o6pa6aruealorcfl H 6yayr ony6.nuxonaHbr rro3AHee.

Tax xax r.r3MepeHHbre BeJrplquHbr rroJrflpugaur.rr4 rlsJryqeHns 6enux Kap,'II.IKoB
o6btrlHo HeBed'IrrKLI H qacro cpaBHr4Mbr c roqHocrblo I{x onpeAer'reHlt fl, To AocroBep-
HOCTb BbIBOAOB ONPCAEJ'IflCTCfl TUIATCJIbHbIM AHA'TIH3OM H YI{CTOM BJIHflHI'i'I BCCX

Bo3MoxFrbrx oruu6or usltepeHrait. flonyuaeusre ug ua6,nroAeuufi Be,'Iaqr.iHbl napa-
MerpoB no,rlrpr.igaulru rpaxrrEuecKrr flBd,rflrorcfl pa3HocrflMu r.ix H3MepeHHbrx 3ua-
qeu u fi H npLrHrrrbrx nap aMerpoB r.rHCrpyMeHrarluoii no,'r fl p u3arlllu . flo3roMy nor-
uas orru6ra r(axAoro ua6"rroAenus cK,raAbrBaerca r.is cryqai.inofi (aHyrpeuuefi)
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Ta6nr.rua I

vMa 2

40 Eri B
{le 3
'G 107-70

G 195-19a
F34
ll.z 296

SS I99.II8
GD I53
HZ 43
w 4854
Grw * 70'5824
Crw * 70o8247a
w 1346

4,5
5

Iti
10

14

l6
50

?

40
29

l6
24

1.2

\4

1;
9B

99

102
129

139

5

.JJ

50
(o

250

71

9t

Dtr

166 B
246

275.28
339. 1

398.2

5;

742
794

DG
DA
D,.\
DC
DC
DO
DBpec

AO

DA
DA

WK
DA
DA
DCpec

DA

12*,37
9, 53

12, l0
14,62
13,79
1I ,12
14,18
13, I
13,,1

12,86
12,3t
12,79
13, IB
11,53

<0,15
<0,6

0,03

0, 03

<0,36
<0,31

0, 06

a I(pl ronan noJflDrr3arlufi neperreHHa 16, 20, 2ll.
6 lleperrennax AM CVn. Bepomuo, recrra{ ,1eoftuaa. llepwo| l?m,S 1221,
B Hen paBu"[b Hbre rr3]reHena, 6,recra, ncnuuxa I l3].

oUIlI6KI'r H3MepeHHfl napaMerpoB rro,'rfl pH3a[Hr] a3JryqeHarr rzccJreAyeMort 3Be3Abr
a ouiI6KH B npHHqToM gHaqeHurl HHCTpyNreHTaJrbHort no,'Iflprl3aur{u. nocle4Har,
oqeBIzAHo, [Ie 3aBHCLIT oT BHyTpeHHell roqnocru r.rgMepeHrrr AaHHorl 3Be3Abt H orr-
peAeJrfercff To,,ibr(o Tor{Hocrb}o Ha6rrol1eHr1ii craHAapr}rbrx 3Be3A r.r Bo3MoxHoft
Hecra6LIJIbHocrbto HHCTpyMerrraJrbHori no,rrflpr{3aur{[i B rreprroA Ha6,'r]oAeHHrl.
Kpoil're roro, AorroJIHHTeJrbHbre our.r6Ktz Moryr Bo3r{HKHyrb r.i3-3a Oa3oBbrx cABr.r-
IOB^IIpH IIaKJIOI{HOM OTpaXeHI4H OT AHalOHa,,IbHOrO 3epI(aJIa Cr{CTeMbr HeCiraUra,

_ cryuafiHbre oult6r(H, onpeAeJrfleMbre uyNraM14 cr4tl^ila or o6T,eKTa ].r or OoHa.
!,,r4 xax4olo rlorrlFlolo Ha6,'IrcAeHLIf , cocrofulero lI3 ceptlu floc,'ieAoBareJlbHblx
3l{cno3l4llI{li o66eKra lt SoHa He6a B Kar(oM-JrH6o qBere, 3Tr.r orrrn6r([ otrpeAeJrr-
JIIICb ABYMfl HCSABI4CHMbIMI,I CNOCO6AMI,I: IIO CTATI,ICTI4 KE CI{CTA HMNYTbCOB OT O6b-
eKra Li or OoHa (orp) n no Ar.{cflepcHr.r 3HaqeHr.rri lrapaMerpoB rroJrflp].r3aqu14, Hair-
.4eHrrbrx A"rrf orAe,'rblrbrx 3Kcrro3r.iquil n AaHHoii cepllli (o'r;). MeroariKa Bbrr{Hcre-
HI4g 3TI4x oxlz6or( r{3,,rox(eHa B [14] . Ornerl.tru, riro Bbrr{trc,reHr.ie cpeAHr.Ix 3Haqe-
Hlzii napaNrerpoB no,rflpH3aqHH pr Hx cpeAHHX orxI,I6oK BcerAa [poBoAr.r.[ocr, [y-
TeM ycpeAHeHr.rr H3MepeHHbrx 3HarreHflri 6*paanaepubrx napaMerpoB CroKCa
q: p cos 20, u: p sin 20 (p-_creneub [o,'rrpr3arlr.iu, 0-no3rrlrroHHbrfi
yro,r n,,rocKocrr.r Ilo,'rfpvsar\t4rl).llpu aro,r,r oAHoBpeMeHr,ro yrrHTr,rBaeTcq AHCflep-
ci,lfl r(aK BeJIHrIr.rHbr troJIfpLr3atluu, TaK r,r ee rIalpaB,'IeHr.Ir?. /Ierxo Br,iAeTb, qTo Ta-
Koll MeroA Bblqtic,'ieHllf Aaer 6oJree peaJlbHbre Be,'r[qr.{Hbl cpeAHr.{x sHaqeHr.rfi, lreM
IpocToe ycpeAueHue u3MepeHHbrx Be,rrr{qr.rH cTeleHr.r no,'rrrpH3arIuH p.llartprlMep,
npu ycpeAHeH[[I AByx r.r3Meper]Hfi, Aa]ou{ux paBHbre 3HarreHus p trpt no3r{rl}roH-
HbIx yr,rax, pa3/,iliqaoqr{xcfl Ha 90o, cpe4uee 3Har{eHae crerieHH [o,'IrpHgarlr.rfi
6yaer paBHo p, a cpeAHr.re sHaqeHr.rr napaMerpoB q u u - HyJrro. Tax iar< cro-
>KeHI4e Ilel(olepel-lrllblx Kor'Ie6aHuit paenoii r{HTeHCrzBr{oCTlr c B3ar.rMHo oproro-
Ha,ribubrMr.t HaIIpaB,/IeHLrfMH Aaer Helo,rlgpt{3osauubtrl cBer, To HCTr4HHoe 3Haqer{He
napaMerlroB no,lspr.r3aurzI.I cooTBeTCrByeT HMeHHO CpeAr{HM 3[raqeHr.tflM napaMer-
poa Croxca. Pas,'rl,lque B cnoco6ax ycpeIHeHHr oco6eHr{o cyxlecrBeHHo ttplz 60/rb-
ruorl Ar.ICnepcr4r.r B rlo,lo>KeHr.Iqx rrJIocKocTLI ltoJlflpuga\ull, I{oTopafl BCetAa Be"[I,I-
r(a npu Be,rarr[Hax orlro[reHlrq Vl o= i>. l.

Cpaeueuue Be,,rr4qHH or; 
^ 

orj 6rlc."1; noxasrrBaer, qro B noAaBJrflrou{eM 6orb-
[II.{lICTBe Cr',Iyr{aeB oHr.I BecbMa 6nwzxu.3ro oeHaqaer, qro BI{yrpeHr]flfl clyuarl-
Hafl out46Ka IIaIrIrix zsntepeuull o[peAe,{flercrr r,rraBHbrM o6pa3oM crarucrrlr(oi{
cqera r.IMriyrTbcoB r4 Moxer 6urt onpe4e/'ieua AocraroqHo HaAexHo.
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Ouru6xu B yqere r.{HcrpyMeHTalr,uofi noJrgpHBaIIul.I. l"[aenblt{ }ICToIIHLIKoM

urrcrpyMerrransnoii noJrflplr3aqr.ru flB,rrflercrl Har{,{oHlloe orpa)Kellue or AI'Ialo-
rra,rrbHoro 3epr(a,'ia cucreMbl Hecuura. Ha6,rrcAenufl craHAaprHL,Ix 3Be3A c Ma-

notl no,rRpusauueti IroKaga,rrH, qro BeJrr4rrr.rHa IzHcTpyMesra,'ttnoll uoJlflpu3aql'Iu
NroxeT Hecno,rrbt(o r43Nrer-rrrTbcfl co BpeMer-IeM. Irls 6oree AeTaJIbHOlo alTalrhga gTwx

sa6nrcAeuurt c,'reAyer, qro reprioA c or<rx6pa 1970 r. lo uafi 1971 r., oxBarblBalo-
.ulr.ifi roAaeJrrrroqee 6o,rburuHcrso paccMarpr{BaeMblx sAecs lla6r}oAenuft 6enlrx
I(apflHr<OB, Moxolo pas6nrt IIa ABa HIlTepBaJIa, B I{ax,[,OM H3 KoTopblx I4I{CTpy-

Przc. 1. CpanueHue Be,'rHquu Br.ryr-

l)errrrux cpe,rlHtrx orin.t6ox, rrai]rAetr-
IIIrI x nO CTafllCTtllie }{NInyJ'ILCOB
(o.-) rr no .'lrr\'n0ncru nal)ai\r(,Tl)oB' 0P'
Croxca rJl orAe,,rbrrbrx gr(cII03r.r-

ulrir (: -)
1 tt'

0,5 1,0 6sV,olo

MeHra,rrr,Hafl rroJrrrpr.r3aur.ra ocTaBa,rracb npr.rMeplro nocrofHHoit. flepnrtft HHTep-

Ba/'r BKJltoqaer B ce6q r-ra6,'rroAeHHfl 3a oKrs6pb 1970 - flHBapb 197 1 r. a BTO-

pofi sa N,rapr - ri,rafi l97l r. CpeAHHe BeJrrjrrr{Hbr r.rr{crpyMeHraJlbHoft no,Ilflpa3allufl
A,1fl Hr.rX AaHbr BO BTOpOM cro/l6Ue ra6n.2 (Ann Xaxaoro IlBeTa). cooraercreyrc-
utr.re Aar.rHr,re A,'rfl r-ra6,'rroAerrur.i 1969 r. npr.rBeAeHrr e [14].

Oma6pr, 1970-n HBapl) 1971 r. Mapt - rrlaii 1971 r.

6tp,

/,

U
D

V

R

3,54
3,60
3,76
I'Q

0,23
0, 20

0,24
0, 20

0, 16

0, 16

0,17
0,15

0,1B
0,12
0, 16

0,13

2,95
3,28
3, 60

4,14

0,22
0,21
0,21
0,17

0, 15

0, 14

0, 16

0,14

0,t7
0,16
0, 13

0,10

l3
l4

13

12

1.2

l3
\2

U
B
V

R

["ta oqeuxr.r BHeuHeri our[{6r([ HaruLIx Ha6,'IIoAeHI.{rl IIo BCeM Ha6,'IIoAeHLIflM
craHAaprHblx 3Be3A c Ma,'Iott noJIflpH3atlueft 6r,t.na sat?AeHlt yK,rIoHeHlIfl 0; or-
Ae,'rbHr,rx gua.renr.iii napaMerpoB noJrflpr.rsarr,rtu or Hx cpeAHHx 3HaqeHI.Ifi ,{,'Itl
KaxAoro rlBera r.i Kax(Aoro IIeplroAa Ha6rroAeHHii. oqeer4AHo, rITo srlt yKJIOHe-
I]ilf BrJl3Barrbr Kar{ rIa,lHqHeM cnyuallurtx oiuu6oK LiSMepeHLIit o0r, o6yc,'IoB,'IeH-
IIbIX CTATHCTI,II(OII CIICTA I]MNY,TIbCOB, TAK 11. PA3TI,IIIHbIMIi HCYqTCHHbIMLI OUT46-

Kaivrr{, r(aK, Ha[pr4Mep, Bo3ivrox(r'rbrMH Bapr.rauHflMH r.IHCTpyMeHraJIbHoil noJIflp[1-
3aUuu B r{axAbrri nepr{oA ua6nrcAesufi (nueuunn oilrv6Ka ou,r). flpn BblriacJle-

I'IIIH CpeAHeKBaApaTI4rIHolo yK,rloHeuux 6; KaxAoe Ha6,'IIoAelIL{e cral{AapTHoii
3Be3Abt B AaHrrON,t qnere (cocroflxlee H3 cepr.iu noc/,IeAoBaTe/'IbHbrx 3l(cno3l.IIIHIi
3Be3Abr r.r Qoua) 6pa.rocr c BecoM, o6parHo rrpo[opq[oHaJrbHbrM KBaApary cJIy-
.raitrroii outn6xu r.r3N{eperrr.lfl ooi. Quc,'to Tal{r.rx rra6",rloAerruil n pasutre rrorrr.r AaHo
l(,1fl iia)KAoro rlBeTa B TperbeM croJl6ue, a no,'IyqeHHoe cpeAHeI(BaAparxqHoe
yr(,lorrerrr.re 6-e qerseproN{ cr,o,,r6u,e. Tax Kar{ BCe r3MeperrHf Ile3aBI.icHl\{bI, To

6=' :;3 * olo, (1)

rne ou - cpeAHeB3Be[rer'rHar c,ryuariuar (enyrpenunn) ouu6xa, HafiAeHHafl lto
ecefi coroxynHocrr.r ucrroJlb3oBarrHbrx r.r3MepeHH it craHAaprrrbrx BBe3A B I{a}K.[oM
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qBere A,'rs l(axAoro nepuoAa ua6"rrioAerrufi . coornercrByloque 3rraqeHuf oo Aa-
Hbr B IrflToM cron6qe, a BI'reuIIux ourtr6or< 6o,, - B lrlecro\,r cro,'r6qe. I(ax eu4rto
us ra6r. 2, cpeguue 3HaqeHrrfl Br.ryrper{Hux oruu6or Ha6,rrcAeurrfi craHAaprr-rbrx
snesA (0,15-0,17%) cpazuui\{br c coorBercrByrouluMr.r oruu6KaN{}r sa6.nrcAeuuii
6elutx Kap,rur(oB oo; (crrl. ra6,,r. 3).

O.nyrryarlur.I HIICTpyMeHralruort rro"rrflpr{3aqLI}I, gB,rifllorqr.iecfl, IIo-Br,rAr{Mo-
MY, OCHOBHbIM I4CTOIIHI4KOM AONOJIHI,ITEJIbI,II,IX BHEIIIHHX OMU60T, HC AOJIXHbI 3A-
Br{cerb or flpr(ocrH 3Be3A. llosromy \,Ibr Mox(eN'r AonycrHTb, .rro HarlAeHHrrre llo
CTAHAAPTHbIM 3B$AAM BCJIHqI,IHbI 6811 ;= 0,159b XAPAI(TCPHbI ]-I A,Ifl NPOBOAI-IB-

ulixcfl B Te xe soqu rra6,rroAesufi 6enrrx r(ap,rr.iKoB. flpuuaraa HaNIr{ ilo,rHaq
oruu6ra r(ax(roro rar(oro ua6.nrcAenus o; Bbrqlrc,rflr'racb rro o6rrqsofi Sopuyne
cJroxeHr.ifl 4ucnepclrri c yqeroM Kar( BHyrpenuefi ouru6rr.r AaHHoro ua6,'rrcAeuaqr
6rVt TZK H euemuefi orun6xr.r oBrr rro AaHHbrM ra6l.2.

Ouru6xn us-sa (rasoabrx cABI,rfoB rrpr.r HaKJToHHoM orpaxeHuu. PasHocrr, Qas,
4,ra ro.ne6aHHfi eo B3ar{MHo opToroHaJrbr-rbrx HarrpaBJreFrr{qx, Bo3HHKa}oqafi IIp]r
oTpa)KeHu i{ oT Ar.raroHadrrbHoro sept{ar'Ia cIICTeMbr Hecnura, npr.rBoAUT K npeo6pa-
3oBaHrllo Qopuu rio,'rrpr.r3auria r.rcc,,reAyeMoro usryrreuus. Ec,tr.r gra noJlflpu3a-
qafl flBr'IfleTcfl qHCTO,rll UefiUOIl, TO rIOCJre OTpa}KeHlrf OT HaKJIOHHOTO SepKaJIa OHa
cTaHoBIZTCg 3drIJIHnTHrIeCt<Ofi. 3rO 3I(BLIBa,TIeHTHO npeO6paeotsaHul0 qaCrU rngell-
Holi no.napu3auurr B Heperr4crplrpyeMyro HaNrr.r KpyroByro. CoorBercrByrouee
yMeHbIIreHae crerreHr.i ,runeiisofi noJrflpH3ar(nu (<uucrpyMeHTa,rrbHaq Aeno,'Iflp14-
3aIIIrfl)) 3aBacLIT or ro,lolr{eHrrfl n,rocl{ocrr.r xone6aHufi; nraxculra,rrgurfi eQQerr
(npu 0 : 45' u,ru 135') B nepBoM lpra6nr.rx<euxu npottopurloHaJrerl coS r, r.[,e:

T-coorBercrByloxlaff pasHocrb Qas. B Halrlix ua6,rrc4eur.rrrx 3ro'f ecpQexr yuu-
TbrBae'rcfl H r.rcKJrroqaercr npu peAyr(qr.ru Ha6,rrcAesrlii no $opuy,ranr rzs [14].

Kpyron an noJrfl p r.rs au,lrs licxoAHoro r{3,rryqeHrr rr ra r()Ke n p eo6p asyercfl B 3,ii-
rl.rnrl,IqecKylo, noaroMy npH IIarr.irII4ti B I{3,ryqerIr.rH l4cc,,reAyeu;tx o6rexroB I(py-
ronofi nonapu3arluu qacrb ee 6yAer perracrpr.rpoBarbcq xax rnr.rerlHas. CoorBer-
crnyrculatl xoaQ$zqueur rpanc$oprrrraqr.r H B nep Bor4 np u6.u r.r>xell ul pa seu s i n t.
V,{atr,lnaa, rITo B LI3,,Iyr{eHH[ Hel(oroptrx 6e,rrtx Kap,rir4KoB (e roru quc,'re u y
.qnyx ua6,rrroAaBrur.rxcfl uauu) e nocJreAH14e ro4n o5Hapylr{eHa 3aNrerHafl Kpyro-
Bas noJlflplr3a(r.ifl [5-B], eror ecpQexr Mo]r(er 6r,rrr cyuecrB€HHbrM AJrr HHrep-
nperarlurr Hairzx ua6"rrc4euui.r. [.ua yuera ero geo6xoAlrN,ro ul4erb unQopuauurc
o BeJILiqLIHe xpyroaoii noJrflpH3aqur B H3,ryqeurlrr ua6nrclaB[ruxcfl saul.r o6r-
eKToB a 3Harb Be,iri{qauy xoaQQuqueHra rpauccpopuaqr.ru ee a ,ruuer?uyro. @op-
MyJIbI Ar',Ifl OnpeAe,IeHrzf pa3Hocrfl sas t npu Har{,rroHHoM orpaxeHrzr.i oT N{eTaJI-
.naqecroft noBepxHocrrr AaHbr B r(Frure Apyae [23] ; 6onee o6ulaq Marpuqa npeo6-
pa3oBaHzs napaMerpoB Crorca npaBoAurcs B [241. Cooreercrey]our.re o[rr.rqe-
CKLIe KOHCTaHTbI AJIfl a,'IIOMIIHI{fl lI SaBUCLIMOCTb HX OT A,/ll{llbl BO.IIHbI CoAep}KaTCg
a [25,261. Brtqucneur.ir nor(a3brBalor, rrro ]rpH orpaxeHr.ir.r noA yuroN'r 45o r us-
MeHrercfl or 20o s cuuerl o6nacrr.r crreKrpa Ao l0'e rpacuoii. Coornercreyrculre
sHaqeHafl xoeQQzquenra rpaHcQopMarrrlr4 cocraB,rrflIor 0,30-0,15. FIo rar{ r(aK
oIITHqeCKHe I(OHCTaHTbT Ad'tfl aJIIOMHHT.ipOBaHHOtO 3epKa,'Ia 3aBItCflT OT COCTOflHI.Ifl
elo IOBepXHOCTU H MOfyT I'i3MeHflTtCfl CO BpeMeHeI{, TO STu sllar{eHl1fl MO}KHO I{C-

no,Ilb3oBarb roJIbKo gnn np u1nu)KeHHbtx ouelloK.
Hauru Ha6rloAeHrzfl craHAapTHbrx 3Be3A c 6o,ruuofi nor'rflpr.I3arruefi a npuu-

qune nosBoJlflIor onpeAe,yrr.irb pa3Hocrl Sas r tlo yMeHbueunrc ,trlnetiuoii no,'tg-
pIrsaqul{ A,Tfl coorBercrBy}oqux no3rzrruo}rHbrx yr,,roB [14|. I4s Hux ilo,ryqalorcfl
3HaqeHr.rfl'r B npeAerax or 15 .qo 30"A,rR pa3Hbrx rrBeroB r.r pa3rrbrx uepuoAoll Ha-
6.rrrc4enut1. OAs axo H3-3 a orp alruqesrroir rorlrr ocrrr u a6.urcAeuu il n uexorop oi.'l

HeonpeAe,rreHrrocra B rrpHHflTbrx (xararoxruurx) suaueulrrrx lapaMerpoB no-
,,IflpLI3aqrlrr cTaHAapTHbrx 3Be3A AJrrr pa3Hblx IIBeToB TorrilocTb ilo,,iyqeIIIIbrx Be-
,rII{qprH T orHocuTeJrbHo IIeB,bICor(afl. floerouy A,rrr Aa,,Ibueftuu.rx oqeuor( r\{r,r He
6yaeu ucro,rrb3oBarb r{ar(ue-Jrr.r6o xorrrperubre 3uarreuufl pasHocru cpaa rr rprt-
rlleM, rrro Mar(cuN{a,rrbrrafl Be,,rr.rqlrrra xos(rcprrqueHTa rpancQopuaquu xpyroroii
no,'rrpx3arrul.r s ,'IuHefiuyrc rre npeBocxoAur 0,35 (unu 35fl6 ) ,r,;rn ncex I{BeroB.

Kpyronaa no,'Iflpa3alr[q 6o,'rbu]oro r{uc,rra 6e.nr,rx KapJIHI(oB, B ToM rIHC,,Ie He-
Koropbrx 3Be3A rr3 uauefi nporpaNrMbr, r43Mepfl,racl SuAxe"nou r.r ,rleuAcrpnron
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I7,9, l9] rI l[y,'IoBLIN{ u Ee,']oKot'Ib t20l. B [oAaB,rIflIoulelvl 6o,{bu]HHCrBec,ryqaeB
orra oKa3a,racb Hl4qroxHo uaaofi (cu. ra6,r. 1), xorn y Hel(oropblx 6enux rap-
d'r r4 KOB KpytoBafl IIOJIfl p ti3att,tl s uatlAeua AocTaroqHo H aAexHo. Cpe4u H a6,rrcAae-

usxcs HaMH 3Be3A nepeMeHHafl I{pyloBafl IIo,'Iflpll3aqus IrafiAesa y Grrv

+ 70'8247 120,211u y G I95-19 t6l. y ceMli 3Be3A rI3 Halxert rporpaMMbr I{py-
tOBarr ro,IIgpLIBaULIf He 6bUIa O6uapyxeua, I4 MI,t MOII(eM Cql4Tarb, rITO HauI{ l{3-
MepeHHf STHX 3Be3A He HCKa)Kel{bl ee B,rI4f HueM. A,'Ifl nfTtI 3Be3A (VMa 2, F 34,
SS 199.II, GD 153 wFlZ 43) MbI not{a He LIMeSN,I AaHHbIx o KpyroBofi no,'Irpli3a'
,qr,il4, r{ HHTeprrpeTal{Hf HaIUux Ha6,'Irc.{eHufi MoxeT 6ltrl ueoAno3Har{Hofi.

Pesynrraru Haturx sa6nrcAeuuil s 1969-1971 rr. npllBeAel{bl B ra6r. 3,
rAe yKa3aHbr: r-ra3BaHI4fi 3Be3A LI Aarlr Ua6,'tiolellufi; cpeAlllIe MoMeHTbI ua6,lrcAe-
Ht'1fi e rc,llHaHCKIIx AHflx; uBer; r{HC,rIo 3Kcno3aul'Ift 1y'; oruoureu[e cIrlHaJIa or
sBe3Abr K Cr4rHa,ry orrpoHa u reMHoBoro roxa R; cpeAHflfl cKopocrb cqera ru* [pH
lra6,'rrcAeniltt 3Be3Abr; cpeAHee 3r{aqeHLle crerleHu no,rqp}i3arIHLi 7) H ero rIoJIHatl
,cpeAHeKBaApaTLIqHaf ouru6xa c;, oIIPe,(e"rleHIIafl, I(aI( 6blJIO yl(a3aHO BbI[Ie;

,cpelrrati no3arILtoHHLIii yron IlJIocI{ocrI,I no,'Iflp}43aqlrr 0p c ero cpeAHeKBaApa-
Tr.iqHorl ouru6r<ofi 6o : 28o,6 o;/p; cpeaurfl KBaAparr4r{Hafl oltu6xa I4sMepeHlifl
,crerIeHI,I no,rlfl pH3auHH

3Be3Ar,r u or $oHa.

o^^, onD€AeJIreMafl crarLICTI,IKotl crlera I'IMtly,'IbcoB or
OD'

AHa.[us ua6,lroAeunfi

Ha puc. 2, a npuaoaI4Tcfl rllcrorpaMMa paclpeAeJleHfifl noryr{eHHblx Be,rfiql'IH
creIIeHI4 noJlflprl3aqr414 AJttr BCex o6beKToB Bo Bcex qBerax (BB orlenlublx 3Ha'
ueuufi). I4s uee Br.IArro, rrro r43M3peHHafl rroJlflpr.t3arrlifl, I(aK rlpaBHr'Io, HeBe-
ilIlKa w e B59x ncex c,'IyqaeB He flpeBocxoAur I oiit. Hau6onee qacro Bcrpe-
qarcTcs 3Har{e}rus cretteuH no,,rflpr.r3aur{lror 0,1 ao 0.7920 (,-80% BCeXC,nyUaee).
Ilo4t,erur n{crorpaMMrr s o6,'Iacru p > 1% ebrsean rr'IaBHbIM o6pa3oM ?I3Mepet{Hr-
Mr.r H3BecrHoro 6e,roro KapJrr.rKa Grr,v -]- 70" 8247 , u3ryr{eHlle I(oropoto o6naAaer
.noBoJrbHo 6o,ruuoft ,ruHerluofi a xpyronori no,rapusaqueft .

lucrorpauua pacnpeAer'IeHus cpeAHux ouru6or Lr3MepeHI4E creneHu no,'IflpI{-
3a:il4lt (c yuerorra BnemHrzx ouru6or) rar{xe [oKa3aHa Ha puc. 2,6.L42 IIee c,re-
.nyer, qro s 9096 BCex c,ryqaee our6r(a H3MepeHHr p He npeelnuaer 0,4% r'r uro
uau6o,ryee qacro Bcrpeqarorcr 3HaqeHrfl o; or 0,2 Ao 0,3% (- 50% cnyuaee).

!,aunue puc. 2 floKagbrBaror sarlrernuii rls6rtror( Be,rar{I4H p )> 0,3% u ge-

Qllqlir V < 0,3% no cpaBHerruro c reM, rrro creAyer oxuAarb r.r3 paclpeAeJleHnfl
BeJIuqr,rH o-. 6o.nee onpeAeJreHHo HaJILITIHe BHaqr,rreJlbHoro ras6L,trxa 6olt urux
Be,ilHqt4H cTereHH no,rlf pLI3arIuu c,'IeAyeT 143 cTaTr4crl.iKI,I OTHOIXe]Il^utt plo;.
B cro,r6qe <I{aer> ra6;r. 3 oAHorl anesgour<ofi orMeqeHbr cJlyrrafi, xor4a p ] 2 or,
a AByMq 3Be3Aoqr{aMrr, KorAa V } 3o;.Zcx,rrcqaq H3 crarr{crl{t<tz }ta6nrcAelltrrl
Grw * 70"8247 - xopo[o r.r3BecrHoro 6e,roro KapJI]4r{a c 6o,rnruoll ttorlpr.I3a-
ilaeii, no.rryqaeM, qro n 30% a3 ocraBrrrerocq Bl cr'ryr{afl p } 2o;hs l0o/o D )
)/ 3oV, B To BpeMfl Kal( npI,I OTCyTCTBHH [oJIspI.I3aUHH c,'IIeAoBa,lo 6tt oxt{Aarl
coorBercrBenuo 5 u 0,5%,3ro uoxaslrBaer, rITo y Mr.totr4x l.ts ila6,'IIoAaBut{xcrl
Haiua 6enrix r{apdrruKoB no xpafiHefi Mepe r.{HorAa ira6,rrcAaercr peaJlbHas .ntanell-
Hafl IIOr'IflpH3aIII4fl, B IlecKOJIr,KO pa3 npeBOCxOAfluIafl BO3MOxHylo Oullt6Xy ee
u3MepeHr.rfl. Bcero us 13 Ha6nroAaBur4xcfl HaMr.r sBesA (He cuuraa Q1v f 70'
B2a\y rrecrr.{ sBe3AueMerree AByx pas 6u.no riaiiAenoB}2oruy qerblllex

D >3o-.Hau6o,ree qacro noAo6Hbre cryqau s.alnrcg.an:ucb y BBe3A 40 Eri B,
F 34, I-lZ 29,IfZ 43 rz W 1346, ua6.rrroAelrr4r Koropr,rx Mbr paccMorpr.iM Aar'Iee
6o.tee Aerarsuo, !,,ra rrerbrpex r{3 Hrrx i13rpuc. 3 Aana 3aB[cr.rMocrr 6espasuepnsrx
napaMerpoB Crorca oT A,rIr.iHbr BoJIHbr r,rfl. pasil:r-.uHblx Aar ua6,rroAenr.rii.

Cne4yer orMerrzrb, rITo npaKTflllecl(iz BCe Ha6,trcAaemrlecfl HaMr.I 3Be3AbI Ha-
xoAsrcfl Ha paccroflHr.rflx rre 6o,ree 50 nc (cw. ra6n. 1). Cornacro [27], NrexeeesA-
Haq norflpugar\Lttr Alrtr raKLrx paccroruaft He rrpeBbruaer 0,1% . floarorury BKJIaA
I\IexgBe3AHoft nolapusaqr.Il,I B no,ryrleHHble HaMr.{ BeJIHIIr4HbI rlo,'IflpLIgaLil4t4 Ll.3ry-
qeHLIs 6e,,tr,rx KapJrr.rKoB AoJrx(eH 6urrr upeue6pexrauo MaJrbrM.

75



Puc. 2. lrrcrorpaurrtt pacnpeAe-
lrreHlrfl Ha6aIoAaeMbrx :saqeuuri
creneHlr nor'rrpu3aur{n p (a) uux
cpeAHer(BaAparr.rqHbrx oruu6ox
o- (6)

0 0,2 c,4 0,6 0,8 /,0 a n,o/o

Paccuorpuu 6o,ree logpo6Ho 3aBacarvrocrb napaMerpoB noJrrpusaurzr{ or.
AJIIZHbI BOJIIIbI IZ i,IsMeHeHufl ee co BpeMeHer\,r AJrfl Her{oropux ua6.ltoAaB Ir4xcfl.
HaMlr 3Be3A.

40 Er! B. Irls puc. 3, a rnnuo, rrro napaN,rerp g orJrbHo r.r3\,reHflercr cAJrHHofi
Bo,rIHbr. Hau6o,ree rrerKo gro Bbrpa)KeHo B Ha6JrroAeHvtsx 26 sHBaps 1971 r. Pas-
JII{qne SHar{eHari napaMeTpa g B [Berax B u V B pa3Hbre Aarbr cyqecrBeHrro npe-
Bbr[IaeT Bo3MOX]tLre OLUH6I{U ua6,rrc1euufi r.t Ao,,txHo 6url nplrsuaHo pear'IbHbtM.
Harzueulrrae li3MeneHrlr 3Toro napaMerpa co BpeMeHeM ua6moranucb B rrBerax
U u R. flapatrerp a rlor(a3brBaer ropa3Ao MeHee r{erKo BbrpaxenHyru 3aBr.rcu-
Mocrb KaK or I.IIaHbI BoJIHbi, TaI( I4 or BpeMeHH. Hau6onlurue r.r3MeHeHI,rE groto'
napaMeTpa Ha6,,rroAa.nllcb B rlBerax U u B. 3aeucur,rocrb crereHri noJrflpr,r3aUHH
or,4,'Il4rrbr Bo,'rHbr BbrpaxeHa cna6o (ra6n. 3). MoxHo ror'rbr(o orNrerilTb HeKoro-
POC IIOBbIIXCI]HC CTCNEHH NO,TIflPH3AUI]I,I B I{BCTC B NO CPAAUCHH}O C OCTA,IIbHbIMH
IIBETAMI,{, AOBO/'IbHO 3AMCTHI,IE I{3MEI]EHI]fl CC B IIBCTC U U NO\TLI NOJIHOC OTCYT-
crBl4e HsMeHeHlrri s xpacuoii o6nacru cneKrpa. Cor,racuo [71 , rpyroeafl iloJrflpH-
3auHf 40 Eri B ne npenuuraer 0,1 9o r.r se MoxeT cyxlecrBeHHo cr{a3arbcrr Ha Ha-
unx a3Mepeuaqx,'rrzuefiuoii no.tapu3aur{u.

F 34. Xoa [apaMerpoB q H u c g,ruuori Bo,rrir)r uso6paxeH Ha pr.rc. 3, 6. Mox-
Ho BHAerb, qro napaMerp g.noBoJrbno c"ua6o saBr.icr4r or 1,. Ha6,rrolarorcfl 3aMer-
Hbre H3Mer.reHr4s eto n y.utrpacpuo,[erosorl o1nacrvt. OqeHt HHrepecHo BeAer ce-
6a lapal,rerp u: 3aBtczMocrb eto or AJrr.lHbr Bo,,rHbr qBHo HeMot{oroHHar gra o6e-
I4x Aar. Xors suaqeHufl 3Toro rrapaMerpa Bo BCex rlBerax r.i3Me]rflrorcfl, $opr,ra
3ABI,iCIIMOCTA CIO OT AJII,IH],I BO,TIHbI OCTACTCS TIOqTH HCI,I3MCHUOfi. TAXOIi ASQCXT
Moxer no,ryr{urbcfl rIpLI Ha,,Io)KeHIzH Aoilor'tuure,rluoft no,rgpH3aqr4r,I, tlocrofH-
goti A,rs BCex ATTLIH eo,'IH. 3aeLtcuMocrb creneHri nor'rfpt43arrt4H or A,Tr,rHr,t Bo,,II'rbI
(ra6,,t. 3) nr,rpaxeua cna6o H HecKo,'rbKo pa3JrrzqHa A,,rr pa3Hbrx.nar. Hau6oJrr,uee
pa3rurrae B crerreHu no,'rflp[3auau sa6rrcAa.rocb B rlBeTe B. I(pyronafl noJrrpr]-
sarlua orori 3Be3Abr i{Hr(eM ne tr3MepflJract. He }icr{Jrror{eHo, rrro no xpaliuefi wrepe
rracrb Ha6,'rroAaeuoli ,ryanefiuori noJrflprz3arluu rpaucQopMr.rpyercfl rzs xpyroaofi.

G 195-19. B zs.tyueuun eroft 3Be3Abr uMeercfl rrepeMeuHas r{pytoBafl noJrr-
pu3arrr.rfl [6,28]. flepuo4 ee r.rs\,reueHr4fl paBeH 1,34 list, a aMn,rraryAa cocraB,.rfl-
er 0,-0,5 % s cuHerl o6,lacru cneKrpa u 0,5 - 1% B r(pacHoi.i. .IIuHefiHaq
noJIflpH3arrrzfl, no AarrHrru SHAxe,la u feuAcrpura [281 , He npeBbrr]raer 0,1/s
g"na $asrr Mar(caMyMa xpyroaori no,rflpr.t3arluu s cuneii o6racrr4. KaK eHAHo
us ra6n.2, uawu a3MepeHafl Aa,rrv creneHb noJrgptlgaryuu,6nusxyro r< l0z6 a
uBerax B n V H Hecr(o,'rbr(o MeHbuyro a ,Q (loc,'relHrr onpeAedrreHa oqeHb HeyBe-
peuHo). @asa lraurux ua6,rrcIesuri 6nusxa 0rr,88 (ec,ru cqr.rrarb ee or MaKCrrN,ry-
Ma KpyroBolt nonapusaquri B cr.iHeivr qeere). flpunulraa xoa$cpuuueur rpaucQop-
Mauut4 xpyronoii no,qflpu3auuu a ,rlasefiriyrc paBrrbrM 0,35, no,,ryuaeM, r{To Mar{-
cHMa,rlbHafl BeJrr.iqr.iHa nuuerirrofi ro.rgpu3arrlrr.r, o6yc"roe,renuori Ha,rt?IqlreM
xpyrosoli no,'rflpu3arlll14, IJlfl Ueera -B cocraB,rrfleT 0,20n u He Moxer o6bflcHHTr"
Hari4euHyro HaMH noJrflpu3arlr.lrc - 1% .

tlz 29. 3sesAa flBrrflercfl r(oporr{onepaoluuecror? reper,Ieuuoii (AM CVn)
c neplroAoM or(o,ro 17,5 nuu rd aMn,rHryAoli 0,,,04 112,22). Vopnep u Po6rlucon
[221 orruocxr gry 3Be3Ay r( rr]ny 6treuux HoBbrx rr HoBorroAo6uux. Hariru ua6,rrc-
AeH14r HZ 29 25 xneapa 1971 r. B rlBere l? lpono4u,,rHCr, c qeJrblo BbrscHtrrb, r.lMe-
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Pnc. 3. 3aeficfiltoc'rb 6espasuepHux napaNlerpoB Croxca q .: p cos 20 u u: p sin 20 or o6par'

uoil ,4,ruHr,r sorusr l/1, Ar'Ifl 3Be3A

a-40EriB(/-23.XIlg7}t.,2-2l.xII1970r'.,3-26.1 1971 t.)i6-F34(1 -21.XII 1970r'

2-23.1111971r.);c-H243<l-25.Ilg7lr',2-20IVl97lr');a-W1346(1-21'VI1969r'
2 -29.VII 1970 r., 3 -26.XI 1970 r., 4-21'V l97l r" 5 - 24V l97l r')'
UeprHKaflbHbre ceproqKlt nor(a3btBaror Be.[rr(rHHbr BHy'rpeHHIIx cpeAHel(RaApar[vuux otuu6ot< or-
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Pnc. 4. 3aelicur\roctb crerienrr ro-
,'Iqpu3aquu r.tsflyqeHr.rq 3Be3Abl
Gru' * 70"8247 or o6pa ruoir 4an-
ubr Borr.rbr i.-1 no uallrnr rra6,'rrc-
AeHr.rrr'r 21 .M971 r. (rerrurre

xpylr{r(r.r) n no rra6nro,lenualr
3unxe.ra u ,rIerr;icrprma [9], 3ua-
)r(eJla, ,rlrHilcTpr.rra Ir ol,xa [211
(x pecru rru)

IOTCfl JIr.l H3N{eHerrrrf no,rrrpH3aur.rr.r r.r3,rryqerrLrfl c neprjoAo\r 77,5 ,\utH. 3.r.rr na-
6nxl4eulaa oxBarbrBau'Iu rpr.r noJIIIbrx rrur(,ria H3N,reHeriufl 6necr<a. Ilr.rxar<r,rx r.rsNre-
HeHLII? nO,'Iflptl3atluLi B IlpeneJlax TortrrOCTrr ll3\,repeHr.Ifl o6Hapy)KeHo FIe 6bUTo.
A,{l ils},qeHr.rfl 3aBucr.rr\tocTll rrapax,reTpoB rro,'rflpr,rsaurl14 oT Arrrr.rHbr Bo,,rHbr B Cjre-
Aylorqyro rrorlF, 6br/'il.i npoBercHbr rraS.rrotrerlrrrr 3Tor? 3Be3Abt B qBerax 13, v, R.
B XAX.4OI,I UI]CTE HA6J'IH]AEHI'I'T OXBATI]IBATIU NPIII'ICPHO OATII{ NOJIHbIII NCPI{OA II3-
MeileHr{q 6,recr<a. Pesy.ntrarur ua6,trc4euuri ilor(a3r,rBatoT, rrTO B u3JiyqeHr.ir{ 3Be3-
Abr I4NreeTCr{ 3aMerrraE (.- t'16) flo,,rflprr3aur.rfl B )Ke"(rori o6,lacrlr ciler{rpa rr He-
cl(o,rlbl(o Mellb[Iafl - B cuHetl . F]a6.rtor1eHl.lE B r(pacnori o6aacru r.rNre]oT c,,rLrltrKo\r
III43r{ylo crarr.rcrr.rqecr{yrc roqHocrb. cor.nacHo [9], ripytoBafl rro,rrfpr.r3arrr.rfl y
HZ 29 npaKrr4qecKr4 orcyrcrByer.

tlz 43. Vxe nepntre npo6rrbre Ha6,'rrcAeHar oror:r 3Be3Abr, rrpoBeAeHHbre B
lrae 1969 t. B UBeTe U, Aanu ocnoBaltlle 3anoAo3ptrTb Ha,'rHrIL{e saN,teruofi r'iHr{eti-
Horl no,Trpr.isar\Hw B ee a3,,ryqeHr.ir.r. Aar'rbHeiiluue, 6onee noApo6usre ua6,ryroAe-
HI'Ifl 3ToI2 3Be3AbI B qeTbtpex rlBerax ror(a3a,rrI Ha,ruqt4e 3Haqr.ire,,]bubrx r.r3Meue-
Lluil ttoJrflpu3ar\uLr n y,utrpacpuo.rreroBorl o6,'racrr.r (naparrrerp u aa puc. 3, e).
C uecxo.rlr,xo i\,teHbluert HaAex(rlocrblo rlo)KHo rar(xe orMerr.irr Ha,rr4qr4e [o,,Iflpr{-
sarIIlH B uBere 7. Kpyroeafl rioJrflprzgauwstHZ 43 nora He H3Mepfl"rracb.

W l3z16. Hau6o,tlmafl no,rspa3ar{ufl r43ryqeHr4fl 3Tort sBe3Abr Ha6,rroAaJracb
B HIoHe 1969 r., KorAa B KopoTKoBo,rrHoeort qacru crreKTpa creneHb nor'rrrpu3a-
ll.lin llpeBbrlr]ana lli'o c pe3KaM CnaAOM B CrOpOHy A.rruHHbrX nO,nU. @opua 3aBr.rcu-
MocrH p ot )u B oro BpeMfl 6srna noAo6Ha nafiAeHuorl SH4xe,uoulN ,Ileugcrpr.{roNr
,["trfl JruHefiHort no.rapusaqur.r y Grw * 70" 8247 [9]. Oanaxo B Aa,'rbHeilueM rpo-
r.r3ollrJro cu,,rbHoe yMeHbmeHlre creneHr.i no,'rapr.r3aquH B u,Berax U u B v 3aBncn-
MOCrb napaMeTpoB nor'rflpH3arlHH OT A,r[rHbr BO,rrHbr cTaJra BecbMa cila6ofi. (prrc.
3, e). I4sueueHz r napaMerpoB noJrflpt4lar\Hu B pa3Hbrx qBerax s i970-1971 rr.
B o6ilIeM 6rt,'il4 Hese,'Ir4Kr4,xorf, I.IHot.na Ha6flIoAa,'IHCb LI3MeHeHHg, BbrxoAflul,He 3a
npeAe,'ibr Bo3MolKHbrx oulu60K. IIo [19], KpyroBar lto,'rflpr.r3arlua ( 0,1%.

Grw * 70" 8247. 3ra ssesAa flB;rflercfl yHr.iKar'rbHbrM 6e,'rr,rM r(apJrHKoM, y
Koroporo BrepBr,re Keunor,r ri Ap.[5] 6sua o6uapyxeHa 6o,'rluas r(pytoBar n
,rHueriuaq nod'rflprr3arlufl. 3aBucuMocrb KpytoBoft no,rapnaarlr4H or A,'rr4Hbt Bo,rrHbr

AeraJIbHo HCC,leAoBarra SsAxe,uor,t r.r Ap. [9,21]. IZlrercrcs yKa3aHHs Ha nepeMerl-
Hocrb KpyroBori no,'rflpa3arlr.{u 120,211. ,Iluueriuas no,,rflpr.i3au,rrfl 3rofi 3BesAbr
IzsylreHa HecKoJrbKoxy>Ke.3sAxe.ru H,IIsHACrpr.rr [9] uaunu, qro oHa cHJrbHo sa-
BLIcHT or AJrar-rbr Bo,rrHtr c MaKClrMyMoM B cuHer? o6.nacru cner(Tpa. fiepeueuuocro
ee B0 BpeMeHa, ro-Br.IAHNroMy, paHee rie Hsyqa,rtacb.

Hauu Ha6rloAeHafl, Bbrro,rrlreHHbre B ABe pa3,rr[qHbre Aarbr c MecgqLIbrM r.Ir]Tep-
Ba/'IOM, Aa,'rrr IoBoJrbHO 6au3i{fle Apyf K Apyfy B cooTBeTCTBy}orI,Hx rIBeTax Be,/rLr-
qHHbI napaMerpoB noJrflplrsauHH. flpu sror,r ipop,rrra 3aB[rcr4MocrH crereHr.i no,'rfl-
pH3arIHa or Aar.rHbr BoJrHbr (puc. 4) noAo6ua safiAenuolt SuAxe,lou u ,rlauAcrpu-
rol,r. OAuaxo noryqeHHbre IIaMr.i BeJrHrIr4rrbt rIoJIflpu3aqr4H Bo BCex UBerax B o6e
.4arbt oKa3a,rlacb 3aMerHo 6o.luuur,tu, rreM B [9,21].3ra pasr.ruqa Bo BCex rlBerax
6onee qeu B ABa pa3a npeBbrrxaer Bo3N,rox<ubrri scp$exr rpaHccpopuaquu xpyroeofi
ro.rrpr43aqr4a n nuHefiuyrc (npu KoaQipruueHre rpancrfopMarlr{r 0,35) u Aaer oc-
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HOBaHI4e 3arrOAOSp14Tb repeMeHHoCTb ,,rr.iHeliHOrl noJrflpH3aur.l14 14SJryqeHr.{g

Grw*70"8247.Flarc orMerarb, rlro lrcrroJrbsoBaBur.recr Har,ru sa6nrcAeHr4r{ r{py-
rosoii norsprl3alrlir4 rIacrLIIrHo nepeKpbrBaiorcfl Bo BpeMeFrH c HarrruMr.r Ha6.nrcAc-
HLIfl MH .UuseiiUOli rOJrrrpH3aqHH.

Tarun o6pasotr, coBor(ynHocrb uMeloull4xcs B Hacrosqee Bpel,rfl Aalrlrbrx no-
Ka3brBaer, qro no xpal:rueii Mepe y HeKoropbrx 6e,rslx r{ap,rrr.rKoB HMeercs 3arvrer-
HarI nepervreHHafl Bo BpeMeHl.Lrunetiuag no,rlflplr3atlufl ux I43,,ryqeHtrg. 3aet{cu-
Mocrb riapaMerpoB ,'IrHeliHofi lto,rffpu3arIuu oT AdrrxHbt BoJIHbt Moxer 6r,lt, eecb-
tr,Ia c,'roxuot? Li TaI()Ke nepeueuuoll.

O6 r.rurepnperar{u}.r rrorrrpnsaqr4r,r MBryqeHHs 6e,rlrx KapJlHKoB

flnx o6wcueHl4fl I(pyronotl no,rxpuzar\t4r l]s,ryqeHr4rr 6e.nux xap,ruxon I(eri-
norra [4,29] 6tt,ra npuueHeFla pa3BI4rafl ltM reopr.ifl (ceporeJrbr]or? uaruuroar,ruc-
cl4l.i), cor,lacuo xoropofi [pLI Ha,I[IqHI.i a aruoc$epax 6e,rux KapJ[rKoB crrJrbrrr]rx
MalItHTllbIx no.rlefi (nopa4r<a 10? ec) I4x I43d'IyqeHHe AoJrxuo 6urt no,rap[BoBarro.
flpu srorra I(pyrotsafl no,rrflpr.i3aqza Ao,'rlKHa Bo3pacrarb nponop[rroHa,']br.ro ll,,ru-
He BodrrHbr, a nulteftHafl - npolopuuoHar'rbl-ro KBaApary A,rr4r.rbr BoJ'il-rbt.

OAsaxo lla6,uoflaeurtfi y Grw -l 70" 8247 xolnpyroeoft u.luuerliuofi norr{pr4-
3aUHI4 c 4.tttuoli BorHbl flBIlo He corJlacyeTcfl c IpeAcKa3brBaeN,lbr\{ reopue ri.
llonurxa lJrunnraria 130] o6:nrcur4rb noBeAerrue rpyiosofi no,rnpusaquli npr4 no-
Ivlolrlll r(ol.-uu J(eunac npu6.nuxeHHbiMyqe5oMnepeHocarl3"rryqeHliri B onrr.rrJccr(r.i
ro.rcroii aluoccpepe c rroJreM - 107 ?c ttogBoJlr4Jra eMyflyr{uecotJracoBarr,reo-
pI]ro c na6,UoAeHrzsN,rr.l B Br.iALlMOii O6,raCrZ creKTpa, ocraBr4B 6es o6bgcHeFr]4rr rro-
BeneHr're i<py|oa,ofi nod'rflpr.r3arrHr.r B yJrbrpasuoneronoft n uuQpaxpacuoli o6,la-
crqx. 3Fr/rx(en [31], ocHotsbrBaflcb Ha cBrs]r i<pyronori nonapralaquu c ro,,rocar\4r4
Mr.iHxoncxolo, na6lrcAaeMbrMa B c[er(Tpe Grw + ZO' 8247,^ rrbrrar'rcfl o6r,scr,rr.rrl
ee eSQexrou 3eeuaua B llor'Iocax MoJIeKyd'IrrpHoto re,,tHfl B MarHlirHoM IroJIe c rra-
npgx{eHHocrr,}o lre MeHee 106 ec. o4IraKo, KaK orMeqaer oH caM, oAIIHM ro,lr,xo eQ-
Qexror,r 3eenaana HeBo3Mo)KHo o6t,scsarr, ece Ha6rroAaeMbre oco6euuocra s no-
BeAelruu i<pyronoii no/rrflprl3arrura y Grw + 70" 8247 .

ilnn o6racrreHr.ir nepeNteHrrocru r(pyroBofi no,rapusaquu y G lg5-19 u y
Oxf f 25" 6725 6u,ra rpel.ilo)Keua rr{nore3a HaKJroHHoro poraropa co 3riaqu-
TeJIbHbtM ytJroM Hat{,'roHa n,tarunriroli oct{ K ocr.r BpauleHrzfl [8,32].

I4rax, BCe [peAJroxeHHr,re Ao cl]x nop TeopLIH, o6bacuarcu1lie Harr.ir{He no,'rfl-
pH3aur.iu r43,'IyqeHHfl 6e,lttx I(apJrHI(oB, CBflSbIBaIOT ee C CyqeCTBOBaHr.ieM Orlelrb
cr.lJrbHbrx MatHHTHbrx no.refi s hx aruocsepax. oAuaro HH oAHa u3 3TL1x reopar?
He Molr(er noxa o6t,scHr.lrb cJro>xHoe IroBeAeH14 e xpyronofi ll ,ruuefiuoi.i noJrflpH3a-
ulta. IZuercrcfl Tat{)Ke yl(a3allaf , qro lo xpafiuert laepe y ueKoropsrx 6e,rlrr xap-
JnrKoB MatHr.jrHbre noJrfl r,re npeBbr[ab,r 105 ec [19, 83, 84].

O apa4eer cxoe Bparr{eH r,re rr Jlocxocru rr o,t rp H3arlutr
n arrrlocQepax 6e,rsrx KapJlHKoB

Ha"luqu e y Hel{oropblx 6enltx Kap/rr.rKoB nrzHerlsoil noJrflpn3aqlir.i ux r.i3ryr{e-
HLIfl U [pernoJlataeMaf cBfl3L' ee (rax xe Kar( a l(pytonorl no,rapusaquu) c cprJrb-
HblMIz MaIHIZTHIIMLI noJIrMI{ e ux arlrocQepax cogAa}or ycJIoBHt{ Ad,rfl Bogll.{KI{oBe-
HI'Ifl sHaqHTeJlbrloto Qapa4eeecl<oro Bpa[IeHr4fl rrJrocr(ocrlz [o.rrflpu3arlur4 14 x on-
THqecxoto HgJryqeHufl. f]pu npoxoxAeHr.iu nranefino_noJrflpH3oBaHlroto r.i3,,ryqe_
HUfl rrepe3 MarFrrzrHo-aKTHBHyTO nr'ra3My rrJrocKocrb noJrfpli3aqHu 6yler noeo-
parrtrBarbcfl Ha yro,r A0, nporopqrlor.ra,nrurrii l,z:

UJIV
69 : QMluz,

0:0(I) :00+RMX',
(2)

(3)

rA9 0o - ro3lir-([onur,rfi yro,r rrJrocKocrlr noJrflpH3awrI,r HCxoAr]otoH3ryqeHHs,
a 0 - ua6nroAaeulrrt yro.r 4,rr .qauuofi AJrrzHr,r aoJrno,. Ecnr.r yr,lrr r.r3Mepflrorcfl
B paAr.rarrax, a AJruHa BoJrHbr -- B MHr(pOHax, TO xoaQcpzqueHr npolopquoHaJrb-
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Hocrr.i B (2) - (3), Ha3brBaeMbrfi NIepofi BpauIeHi.ifl, cBfl3aH c napaMerpaMLI cpeAbl
paBer{cTBoM

RM : 2,62.10-25 (4)

lIie ne - 3JIeI(TpOI{Haf ILTIOTHOCTb B CpeAe B Ctll-i U H tl - IlapaJLIe,'lbLIafl ,'Iyqy
Sper'rHf KoM[oHeHTa MaIHI4TI]O|O no,rlfl B rayCCaX. I4Urerpa,r n (4) 6epercfl I1o ,ry-
rry 3peHr.{fl tro BCeMy cJroro, B KoropoNr n, H 11 =ts 0. [,ra arMocQepbl (rtlfltlqllolo)
6e,'roro r(ap,rur{a quc,ro aroMoB IIa JIyqe spenflq iloprAI(a 1022 - 1023; c,neAona-

Te,rbHo, ylKe npta noJlsx [opsAI{a 103 ec Irau 6yaela I4Merb RM - 1, uro Nloxer
6urr o6uapylKeuolas Ha6.nrc4eHufi. Ecru >xe H )> 706 ec, ro A,'is ro,'Inpl'l3alI,HI'I,
eosrrur{arcu1eft e Qoroc$epe sBe3AbI, MbI noIyI{LIlvI RM > 102. flpu sroM rIoJIo'
)KeHr.ie [JrocKocrtl ua6.noAaeuofi nonrpueaquu 6y4er cro.nt 6ucrpo i'l3MeLIrrbcr
c A,ruuofi BoJrHbr, qro ua6nrcAeHltfl B txtipoKllx cnet(TpaJIbl{blx LiHTepBa,'rax (Afu }
> 0,01 urc.u) eoo6tsle He cMotyr 3aperucrpllpoBarb usttepuivofi ror'Irpu3au[1]'I.
OrcloAa c,rleAyer, rrro 3aMerHaq flfiHeriuaq no.rrflpH3arlufl B IxllpoKLtx Iiofloca-x

AJIr.rH Bo,,IH Mo)Kerna6nrcAarlcfl To;Ibr{o npt4 BbInoJIHeunH ycnonus RM < 102

fiJtr4

|dl <4. 1026. (5)

Ec.[r.i s 6e,rttx KapJII.IKax AeficrBHTe[bI{o cyxrecrBylor no,1fl c Hanpg}KeHIIo'
crblo cBblrxe lO5 ec, ro ua6,croaaeMafl y Hux,'tltuetiuafl rto,'Irpu3aqllg ltoxer o6-
pa3oBbrBarL,crr roJrr,r{o B or{eHb pa3pex(eHllbIx cJloflx c nrL 4= 1021 cn*z. Ecnpr
ixe sa6,rroAaeMar noJlrpn3arrufl Bo3ttt4t(aer n cporocQepe, rAe nrL:= 7022 cu'z,
TO \4alHI'ITHbIe no,{f TaM He AO,TIXHLI npeBbllxaTb 103 

- 
l}a aC.

Paccnorpuu rcrlepb, Kat{yto uucpopnraquro o Qapa4eeBCKoM BpalqeHI'IH Mox-
Ho noryr{firb H3 Harrrrax ua6nrcAeuurl .ryr.rHeiiuoii noJlflplr3aqr.Iu. AHarue sa6.urc-

AeHLtii iroxasueaer, r{To B prAe c,rlyqaee, I,lso6parKeuHbtx I{a pI'IC. 5, a, I'IMeercf
ci,tcreMarl,rqecrr.ttl xoA nogptrrr,rolrubtx yt,'IoB Ilaocl{ocru no,'Ifpu3aql{u c Anuuoil
BoJrubr, xoropurii xopottro yAoB,'IerBopfler ypaBHeHLIIo BI4Aa (3). flpnuue, IIoKa-
gaHlrbre Ha pHC. 5, nO.rlyueult MeroAoM HaaMeHbIIII{x KBaApaTOB; COoTBeTCTByIo-

ulr.re Be,rr.rqilnr,t 0o t.r (7ll4 npraneleubr e ra6n. 4. B cron6qax ee AaHbl: Ha3BaHI'Ifl

o6texroe, Aartr ua6,rrc4euufi, ucxoAnlrfi no3uquollHblii yro,'t 0o c ero cpeAuefi
ouu6r<oii, iuepa Bpau1ellllr c ee cpeluett orutr6roii, cpeAHflfl ouru6ra Ha eAI'{HHIry

eeca (cpe4uaa Itenasra), xapaKrepu3yloqafl ToIIHocrb peueHur cHCTeMbI yc'
rIOBHbrx ypaoueurlfi. fiOtlo,rttlareJlbHafl unQOpiraaqufl p'aHa B IIpHMer{aHI4tlx.

MeprinpauleHl{fl A,'rfl IrIecrH c,ryqaeB, taso6paxeurlbtx Ha pl'lc. 5, a, 3ax,lrcqe-
Hbr MelKAy 1,5 H 6,5 padlrur.u,2. O.IeBttJII.to, rlro nptl HecKo,'IbI(o 6o,nuuux Mepax
BpaqeHlrfl (RU >10) nosuqr.iouutrii yro,r 0 6yaer H3MeHrrL,cfl 6o.lrue qeM Ha

n (180') B oxBar{eHI-ton sa6nrcAeuliflMli HHrepBa,le AJII'1H so,'IH. B 3Tllx^cJlyqatlx'
6epn, no orpeAeJIeLII4ro,3naqerluflyr,toB 0 n Ilurepna,re 0" i\ 0 <^1Bq:,MolKHo
noJryqurb Slirrr.inuyro HeNlouoroHHylo 3aBHCHMocrl 0 or l, (r.tnu or 1,2). V uer_orO-
pur ua6.rutoAaBuaxcfl uar,ttt o6r,exros AetlcrsuTe,lbHo cyurecrBylor- noAo6ulte
HeMoHoToHHbre 3aBI,ICutvtoCTLI , KoTopbte N/totyT 6urt c,reAcTBI,leM cseA6H14g e ltH-

TepBa,,r 0-180'rro3l4qllouHbrx yr,'IoB A,'1fl BCex uBeroB. tr'Ie-sa ueonpeAeJleHHocrl'I,
BLI3bIBaeMoii Hel4SBecrllblM c,lalaeivlbtl,r --l- lrn B no3gql{oHHoM yl,re' l6e n -
LI.e.Ioe quc,,]o, MbI He IYIO}KCN,I OAHO3TIAqHO ONPCAC,'II,ITb XOA 3ABI,ICAMOCTI,I O OT I,
(vt,ru or 1,2) a.rrn BCex rar(rlx c,'IyqaeB. OAnaxo 4,1fl Hecl(o,rlbKI'lx H3-HHx nyreM Ao-
6aereHtzs I{ [o3HqHoI{HbINI ytJIaM B Ilet(oropLlx qBerax 180", 360" I'I T. A. yAaer-
cr xopouo cor,'IacoBarb traurn sa6,rrcAeHl'lfl c 3aKoHoM (3)' 3ru cryrla[ wso6pa'
xeuuisa ptic. 5, 6; cOoreercrByloultte qtiCJIOBLIe 3uaqeHLIs npllBeAeHL,I sra6n. 4.

HeO6XOAtltlO OTMeTI,ITb, qTO nO,'IyqeHFIble Tal{HM O6pasOvr 3IlaLIeHIIfl Mepbl

BparqeHr.rfl RM > 10 veuee IlaAe)KIlL,l, qeivr Rr14 < 10. fieticrnrrre,lbHo,,npH IIe-
6b,ruuoLr quc,rre A,ru.rH Bod'rFr, A,'If l{oropbrx u3MepeH Ilo3r4uttollFlbtli yro,u 0, u lpu
otpaHl,Iqer{Hopl ro,IHocrr4 r.r3MepeHptr.i Aoeo,'IrHo gHa\IllTe,rit,ua BepoflTllocrb cJIy-
qariuOrO paCIIOj'IO}KeHuf ror{eK e6ilttgrl ttpnuott npH npOI'l3llo,'IbFIoM A06aB,'IeHHI'I

* nn K Hel(oropblM 3IIaqeHLIrM no3l'lq?loHHblx yl,'IoB. B npaHqune, lol6upar
pa3JIHrIHbIe 3HaI{eHHfl n, MbI \'Io}KeNI no,'IyrII'iTb CI{o"Ib yloAHo MHolo tlpflMblx'
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0,2 0,4 0,0 0,2 0,4 0,6
iuz, utuz .L2, uxu2

Puc. 5. 3aeHcuN4oCrr, no3r.tulIoHHblx yn'IoB Ilor'IoxeHr.til nJ'locKocTH no,,irpir3arltllr 0 or rnalpara
.lJu.rHbr Bo.IIHbr 12

a:l-G195-19,2l.Vl97lr.;2-H229,26.11971r.;r..SSl99.II,25.IIIlg7lr.;4-W1346,
24.V l97l r.;5 - GD 153, 24.V l97l r.;6 - Grw { 70" 8247,21.IV 1971 r.
6:1-W1346,26.XI1970r.;2-40EriB,26.Il97lr';3-40EriB,2I.XII1970r.;4-F34,
2ll.III l97l r.
BeprHr(arbHbre qepToqr(ff noKa3blBalor BeJInqurlbl BHyrpeHHI.Ix cpeAHeKBaApaTHunrrx oun6ox o3

yAoBJIerBopflIoIqHx ypaBHeHLIT (2). flnn yMeHblxel{I4tl tlr4cfia raKr4x cryrraftHbrx
coBrraAeHr{ft BCe rrpsMbre Ha pI,Ic. 5, 6 (w cooTBercTByroxlue r4M 3HalreHr.rfl 00 r.r

RM s ra6il.4) Bbl6paltbl TaK, qro HaKJIoH I4x onpeAe,'Irercfl TeMr.r rorrr(aMr.r (qeera
tJ w. B), Koropble 6.nu>reApyr KApyry B IUKa,re X2. fint srrzx cryr{aeB noJryqeH-

Ta6,,rr.lua 4

0ot60o RM + aRM,
pad llttil2

oo

40 tsri B

G 195-19
F34

TIZ 29

SS I99.II
GD 153

Grw{70"8247
w 1346

(,

21.XII 1970 r.
26.1 l97l r.
2i.V 1971 r.

2l . XII 1970 r.
23.111 1971 r.

26.1 1971 r.
25.lil 1971 r.
24.\r 1971 r.
2l.IV 1971 r.
2l.VI 1969 r.

29. VII 1970 r.
26.XI 1970 r.
2LY l97I r.
24.Y 1971 r.

1 I 6" -l-' 1 9'a
127 +15a
18 +(21)6

l l7 -116
45 +12a
BB +6
lo +tt

131 -f l4
15 f5

126 + t0
30fl8
79 +7a
3l -1 7

162 -f l l

+18,2J,1,0

-24,4+.0,8
+ 2,0+ (o, e)

+0, 56+0 , 86

+21, r+0,6
-6,4+0,3
-4,efo,5
+4,110,7

+1,46+0,25
-r,B+0,5

-0,35+0,94
-23,4+0,4
-0,33+0,35
+4,5+0,6

1Bo

11

(15)
l6
12

4,5
B

l3
5

l0
17

7

6

l0

C Aojasresneu +r?r K no3rrtuosrrbrM yrlaM B V q Rt tt : 1,2,
Onu6ru sssrsr B coorBercrBurl co cpeaHuM 3uaqeHtrel, r0.

I,Isn. Kpuucroil o6ccpBar., r. L a1



HbIe HaN{l'i 3Hal{e}ll{fl Mellbl Bpal]IeHI4fl fl8,{flIOTCfl IvlhHHNIa.r'lbllbltrlII I.i3 BC3MOX(-
HL,IX.

flpu naepax Bparler-rufl, 6onr,rulax 10 pa)lnrc.tLz, cralroBr.rrcfl cy[iecrBeHr]rrr\,r
yMerlblxeHI4e Ira6nrcAaerl,rofi crenenl.i noJIflpI43aqltLr uz-3a 3t.taqt4Te,irbHoro rroBopo-
Ta IJIOCKOCTH IIOJIflpl4SaIIUil B r]peAe,'Iax IlHTepBa,'rOB A,rrr,rH Bo,rr]r, BbrAe/TfeNrbtx
HarrrllMr.i Qunsrpauu. Ee:pasuepubre napaN{erprr Cronca Q' vr i' Bbrpa)Karorcrr
npH 3roM Qopnry,rarraz

j'2

J n^1^ S^ cos 201 dl,
)t- 11 jt-
Y------1;--rw-

f r, s. al"
J^

A1

).2

J R^I1S^ sin 20r. dl,
r1

((i )7'2 

-t

J r, s, al,
),1

tl.s- 4' , 7' - usuepeHHbre 3HarleHr.ifl [apaN,leTpoB Crorca; ,Ir. - r{HTeHCr{Br{ocT,L,
I{SJryqeHrrs; p). - eto crereHb no,,rfppr3auHr (ucxo4uaq); 0i - no:Hqrrouuui.r
yro,ir, H3Meneuuur.t QapaAeeecxr.iM BpaueHaevr; Si. - cler(Tpa,'rbr-raf qyBCTBr.i-

TeJlbIlocrb alnaparypbr. [,,rlt Ko,rtHr{ecrBeFlHbtx ot{eFlor{ Aeno,r]flpr.r3ar{t{r4 ivrbr rrpo-
BeJII COOTBeTCTByTOLL(He pacqerbr A,,rfl npocrefiuero c"[yqaa p),: const: p,
1i. : const: I u 01,: Rl,I .)"2. Vcno.tb3oBa,rrucb ,r{aHHbre o cner<rpanruorl
uyBCrBLire,'IbHocrr.r Harxeft altnaparypbr, lp]4BeAeuHbre B [14]. Ha prrc. 6 uzo6-
paxer'rbr 3aBr.icHMocru <r<o:QSnur4eHTa Aeirorqp143arlau)

/.._
, P' Y q'2+ut2
"pp (7)

or Mepbr BpaqeHr.irr Arfl pa3,'ruqHbrx rlBeroBbrx no,roc. Belaqr.istr 4' vi'Br,rqrrc-
JrflJrrJcr, no Qopuy,tau (6).

k1

/0 /5 20 25 Rt4

Puc. 6. 3arucltrocrr xoeQ$uuu-
eura ixeno,'rspusa\uu ko A.ru pa3-

TIHTIHbIX UBCTOBbIX TOJ'IOC OT ]\,IEPbI
BpaureHHrr RM (e pa1,',urcnz)

flo,ryueuHue AaHHbre roKasr,rBaror, rrro B KpacHoM rlrere (R), rae erfser<r
MaKCI.iMa,,IeH, Aelo,'Iflpti3atr,tlfl craHOBI4TCfl 3aMerrroi,i ltarlt4liafl c RNI:: 5 pa)l.urcttf , a rrp.u-RM : 20 paOl.urcnz l.isr,,reperrHtre BHaqer.trlfl rro,rrflpr.i3auurl
saHHlKeHbr rror{rr.r ts l0 pas. B yntrpacpuoneroeofi o6ilacru (u) aelo.nnprr3aurE
cpaBHarer'rbHo rreBe,,rr4r{a Bfl,rrorb Io RM : 25 padlttrc.tf .

V ecex o6:beKToB, IIoI{a3brBarcurux 3aMerHoe BparqeHI{c r,,rocr{ocrrr noJrrrpn3a*
qula, ua6,ittoAa,'rxcb I,t3l,reHerrr.rfl Nrepbr BparqeHr.ra. fIpr.r grotr 14HotAa l\,teHflercfl u
sq'ax llilI (uanpulrep, y 40 Eri B u lv 1346) , vlo yr(a3brBaer Ha ci'reHy HanpaB-
JIeHI4fl npoAo.rlblloto I{ott[or]errra MatrruTnoto tro,Tfl. 3ro rral.r6onee ecrecrBelrHo
o6tscirsercr BparqerrHeNr coorBercrByloulnX aees1 (urole,,rb Har(,,roHHoro i)oraro-pa). lleprzoAbr BparqeHrrfl Ha6nrcIasuu4xcrr HaMH 3Be3A, r{aK H xapa]{repHoe Bpe-
Mfl I43MeHeHUs .nlrsefinofi. nonapuzarlr.rH, nor(a ne onpe4e,reuu. Ha6,,rrcAenun
W 1346 nol{a3btBa}or cylll,ecrBeHHbre H3i\4eHeHHa Mepbr Bpa[r,eHurr 3a Hecr(o,rrbr(o
4uefi. B cBflgrr c orxM orMerr.{r\,I, qro r43BecrHbre repr4oAbi repeMeHHocru r<pyronoli
rlorrlflpr.r3aqaz y 6e.rlux r{apd'rHKoB [8, 28,321 u nepuor Bpauler-rHs 40 Eii B, on-
pe4e,nenuuli no ulrpr.rHe rAep BoAopoAHbrx nuuuil [3b], ,'rex<ar B uHrepBa.rre o.r
Hecl{oJlbt{tix qacoB Ao uecxo.rltrlzx Atlefi .
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3ax.ltoqesue

I4ueroq*t ecx B lracrorlqee BpeMfl Aar{Hbre no .rlraHefiuofi uo,'ttpusaqtlu oltruqec-
Koro Hgryr{eul.ig 6e.rux I{apJILtr{oB no3BoJIfltor cAe,rarb c,ileAyloql4e BbIBoALI.

1. V neNoropux 6e.lux I(ap,III4I(oB pa3,rIur{[lL,lx crtel{Tpa,rbHblx K,rlaccoB, a

'raKx(e y HeKoropux toprqax cy6xapluroe ua6rloAaercfl 3aMerllax ,ttluefiuau
no,,rrrpr43aullq ux Li3,'Iyqeuug. B 60lburtlHcree c,'IyqaeB 3Ta no,rlflpl{3aqllt HeBe-

nuxa (p < l%), Ho HHotAa Bcrpeqaercfl n 6om,ruas, no,rIflpl{3at-\ua (Grrv -[
-l- 70"8247 ; corrpoBolKAaercfl 6ontuoll xpyroeoil uonxpi'isaqueri).

2. flo"rnpusaqas 6o,'tlurullcrBa Ha6nrcAaexlaxcfl IIaMH 6e,rr,tx l(ap,rluI{oB, no'
BHAT4MOMy, IIepervreHrra. Xaparrepuoe BpeMrr H3MeIIer{L{fl noJIfpH3auI{lI i\loxeT
6rtm or HecKo,'IbKLIx qacoB Ao HecKoJIbKlix AecqrKoe .[,Heii.

3. 3asuctzlaocrr, flapaMerpoB no,'Ifpu3atII4LI or AJIuHbI Bor'tltbl IIMeer cnorxuuft
xapaKTep u nepeMeHHa Bo BpeMer.rn. Hau6o,'trulze Ber'Izquubt nod'tflpll3atlilI{ kr

uau6ontvtvte H3MeHeHus ee o6slquo ua6,lrcAarcTcfl B cHHe-Quoneronort o6,'tacrte
cneKTpa. tr4sN{eueHl4g no,,rfptl3atIliH B pa3,rurlur,rx UBerax qaxle Bceto He IIot(astrt-
Baror B3ar.rMuoli xop pelaqinrz.

4. Hepe1no ua6,'rrcAaercfl cricreMarr4qecxnrt xoA no3r.{quo}tHoto yrrrta ILrtoc-

r(ocrr.i ro,rrrpH3arruIi c A,tlluoft Bo,rIFIbr, t<oropuft Moxer o6lscnstncx Qapaleee-
cKr.iM BpaqeHrzeM B Martit4Toal(Tuer-rort n,rra3Me. Coornercrnyrcxr,I4e 3FIaqeFlIlfl Me-
pbr BpaqeHr.ifl cocraB,'IlIor 1,5-25 pa)lurc.ttz. Ec,'tu,ruuetiHafl noJIflpll3aultfl Bo3-

HHKaer e $orocQepe 6e,rux I(ap,{I4KoB, ro gr}IM MepaM Bpaul,eHl4s coorBercrliy}or
N,rarrrr.rrHbre flor.rr ^. 103 

- 
104 ec. Ecnr.i x<e [o,'rs B SorocQepax npeBllualor

105 ec, ro ua6,lrcAaelvlag .nlEueftHaf rlor'Iflpil3aullfl Ao,r>xt{a Bo3HI4I(arb Bo BIIetu-
HLix pa3pelKeHlrbrx c,roqx aruocQepu (a.rru a Hx MaTIII{roccpepe).

5. Be,rH.{t,lHa rI 3Hat( Ivtepbt BparqeHrlfl u coorBercrByloulllx Kot\'troHettri\,tat-
Hr.rTHOtO no,rf lvroryT 6url nepetteHHblMH.

Aeroprr Bbrpax<alor 6raro,4apuocrl A. B. Ceoepuouy sa qeHllbte 3aMer{aFllts.
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AI(AAEMUfl H AYK CCCP

14 3 B E CTT,Ig, K P bI M C I( O I'{ A C T P O O I,I 3 I,I LI E C KO I'I O E C E P BATOP H II
Torrl L, 1974 r.

CTATI4CTI4 q EC K 14 E SABI,ICI,I MOCTH
MEXAY TIAPAMETPAMI,I

HHCXOAflIIIEII BETBI,I BCTIbIIIIEK 3BE3A THTIA UV CCt

H. I,l, [Ilaxoscxaq

o6uapy;*<euu cTarr]crl{qecKIie 3aBucuNIocTH IIe)r(Ay cr(opocTrrrvrlr H3ireHeHHq cBerflMocl,r.r Ha

pa3Hbrx craAllflx 3aryxaHHII BcnbrueK 3Be3A TI.IIa UV Cet 1I cBerxlrocrllo Bcnbrlxl<fl B MaKcIr-

uyue 6.rlecra. Iloxasano, qro 3Tfi 3aBucIINIocru oluHaxoBbr A,rfl 3Be3A pa3,'rHqHblx cnetuuoctefi.
3ro o6crorrrerbcrBo 03Haqaer, qro cxopocrlr cprrsu.recxux npoqeccoB, orBercrBeHHLrx 3a 3ary-
xaHHe BclrburrKu, I.re 3aBrcrr or cBe'rHNlocl'r 3Be3Abr. O4uaxo c Bo3pacraHuer,r cBeruN'rocrrl
gBe3Abt yBe,'IttqnBaercl qacrora IroflBJIeuHrt BCllbllxeK 6o,rsruoii cBeruNlocrrr. CoroxynHocrr, srltx
Qaxropoe nprrBoAHT x ua6nroAaertblr,r 3aBHcrIl.Iocrntut Apo - Haeupa u l(yur<e,ra: BCrrbrrxr(Ir

Itertsueli npoAoJr)t(HTe,'Iblloc'rlt rta6,rrcAaroTcl qaule y 38e3A meusurefi cBeTIII\iocTIl.

THE STATIST]CAL CORRELATIONS BETWEEN PART\METERS OF.TIIE DESCEN-
DING BRANCI{ES OF UV Cet TYPE STAR FLARES, by N. I. Sltakhooshaya.- Correlations
are lound betu'ecn llare decal, rates in diflerent phases oi the UV Cet type flares and the llare
lunrinosity at the maxinrum. It is shou,n that these correlations are cornnlon for flare stars oI
dilferent lurrinosities. Tl'ris nreans that flare decav rate is independent on stellar lurninosity.
Hor',,ever flare.s of larger lunrinosities have been observed nrore often on rnore Iurnincus stars.
The joint effect lead to the observed FIaro Chavira and I(unl<el correlatious: the llare.s oI
sholter duraiiorr occur preferentially on star.s ol Iesser luminositr,.

F{a puc. 1 lrpe,4c'rao"trer.ra ru[uquafl I(prBar] u3NrerreHufl 6.qecxa 3Be3Abrruna
UV Cet Bo BpeNir{ RCIttIutt..t't. Eyleu It AaJIbt-teiitrteM gr}I I{llr,rBy}o Ila3brBarb I(p14-

Botl 6Jrecr(a BCnbrrruor. Cra,tlrilt 6ttcriloro 3arvxaHLIfl 6",recxa, c,,reAvroillafl ilocJle
Mar(clrM\rN,ra, rr33rrrB&eTCli 6ltcrpr,nr IioNIfroHeH'i'oN{ BClbr{rrrilr U, 21', cra/iur{ 6o,'ree
MeA,'rerrrroro 3aTyxaHufl NIC.{,,]'ICHHI;INI I{Ol,rIOIIeHTON'I. Ha pr]c. 1 o1'r4cqeHa TOq-

t<a I I , tAe pe3rio 3aN{er.urfleTcri cr{ollocrb 3aryxa}rr.rrr. ByAerr,r cqr41'aTb, !rr0 3Ta ror{r{a
onpeAc.ririeT tpaHiltl)r Me)ri.'],)' 6l,tcr1-,l,,lt ll 1,1?i{.lrc}{Hl,n.{ I{ot\{uoHeu'tar'{i.r BCtrbtrireK.

i8

/,

,. 2/n50n 2lhffn

Puc. 1. Tznuqnaa I(pHBafl Ll3r\,re-

HeHus 6lecxa 3Be3,4br rrrra UV Cet
Bo BpeMfl Bcrrbnrr(lr (Gl 735,
1 I.VII I 1970 r.)

22h 00n
AT

Aanee 6ya_vr paccMorpeHbt crarl'lcrlz-qecKl{e 3aKoHoMepHocrI'I MexAy napa-
MerpaMu HrrcxoAr{uei BerBr{ BcnbrilleK. MeAreHHbte BCIIbIITIKI4 (lV rtlrl Kp^HBofi

6neixa tto K,rraccI,t$vt<at\hv Ocranssa [21), cocrae,rflIoxue ro crarLICrLIKe OcKa-
HflHa7 Tepe6raxa [3] or<o;ro 3% or o6Ir1ero qr4cJra BCIIbIIUeK, He paccMarpuBa[IHcb.
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Ha6,nmneuun

/{a"nrHer?uree ucc,'reAoBaHue ocHoBaHo Ha a,rexrpoQoroMerpr4qecKrzx ua6"ruo-

/(eHr.rflx Bcnbrxr.iBarourr4x 3Be3A, Bbrro/'rHeHHbrx n I(puucr<ofi acrpoQusuuecrofi
o6cepearopuu s 1969-1972 rr. sa 64-c.tL MeHHCT(oBor\l rer'recKore n Qoronrerpu-
qecxofi cHCreMe, 6nusxoia, r B. B ra6t. I AaH cilrlcor( ua6nro4aRrur.rxcfl 3Be3A:
1) Ne - HoMep BBe3AbI Ilo xara,rory la); 2) - Ha3Balrr4e i4Jrr.i HoMep 3Be3AL,r no
Apyrr.rM l(a'ra,'roraM; 3) lllv - a6co,rrcurafl Be,,rr.rr{HHa sBe3Abt s clrcreue 7 no
AaHHbtM Kara,'tota la); \ 7' -- c1,1ax12llHoe Bper\,rfl llarpyJrupoBalrlir 3Be3Abr;
5) n - 

qr.ICJIo saSnrcAanrru.rxcfl Bcrrbnrrc.x; 6) ccbr.lr(a ua ony6,rur<oBaHrrbre Ha-
6arciAesus.

3aslrcurrrocrb cxopocrr.r 3a'r'yxaHHr 6ucrporo KoMIIoHeHTa BcIIburex
oT crieTHMocTt.{ BCnbr[reK B MaKcurrtynae 6,necxa

fl,ra onpe4€rre HUfl cKopoc'r'H 3aryxaH14rr 6rtcrporo r(oMnoHeHra BCI]brrxr(r4
uz ra6n. 1 6u,ru oro6panu r{pr.rBbre 6.necxa Bcrbrrrrer( c r{erKo aupaxeHulrrvr 6ur-
crpbiM KoMrroHeHrou. Ha uucxo4aqeli BerEH Kpr.rBnx 6necra arr.ix BCnbr[IeK
MorJr14 Ha6,rrc4amcf BTopr4qnbre rroAbeMbr 6necxa, Ho riccJIeAoBaJracb roJrbKo

Qasa 6ucrporo 3aryxar*ta 6necxa, c/'reAyrouarr HerocpeACTBer-rHo noc,re t,'raB-
Horo MaKCLJMyN,ra Bcnbr[rr<u. C;ra6ue Bcrrr,rurr{H, r(p}rBbre 6,recxa I(oropbrx otlpe-
re,,rfl Jrr4cb HeyRepeHHo, He paccMarpnBa,,r LICb. A6co,rrcruyrc cBerr4Mocrb BCnL,rm-
I(H B Mar(cr{trryue 6,recr<a Mo}KHo onpeAe,,rr4Tb no (lopny,re

l,rrn* : i^,r* L*,

rAe imax - us6F,tro.ruoe H3ayrrerrr4e Bctrbnut(r.i B i\,rat(cr.iMyvre 6,rect<a, r43N,repeH-

r'roe B eAuHrluax HopMa,,rr,Horo 6recKa 3Be3AbI; L * (epelcerc) - cseruMocrb 3Be3-
Abr, r<oropafl BbrqucJrflJracr no Qopuy,raM, AauHbrrr,r s [17].

Cxopocr:r 3aryxaHufl 6,recxa 6uicrporo I{oMrroHerrra - (-LLl Ll) (epelce*)
onpeAe,rrJracb rro Soprrry,re

/ \L \ 1,,,o, -in , ,

\- r, lr - --ll- -'
rLe tl 

- 
BpeMf , 3a I{oropoe HI-rreucuBHocrt, BCIrbrur(H u3It,reHI.r.[acb or NlaKCu-

MaJIbHor? Be,'II4qHHbr Ao BeJIITILIHbI B Tor{Ke ] I - ir;. Benuquuu trr"*, itr, t.1 CtIt4-
\,ra,'u4cF, c xpueofi 6"rrecra tscrrbrurKri.
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roLalzj'\d, !
Puc. 2. 3asHcil[rocrs cr(opoc'nr
:at )'xiluHl cBerHt\tocrJI 6l,rcrporo
XO}INOTIEHTA BCNbI[IKII OT CBE'TII-

NIOCTLI BCnblilKU n ,llaXClrittyUe 6,te-
cr<a Iro Ita6.nroAer.rr'url'r e cr.rcrerle B

27 28 29 30 3l 1'g L 6nst; tt

- UV Cet (25 Bcnbruel(),
_ YZ CMi (16):

- EV Lac (18);

- Gl 15 B (12);

- AD Leo (4);

- EQ Peg (4);

- Gl 494 (l)1

- cl 815 (1);

- Gl 735 (1);

- BY Dra (1);

- Gl 66e (l)

FIa puc. 2 couoclae,,reHbr B ABoiiHoN,r .,1orapr.rq)N{r.rqecr(oM N,Iactu'ra6e oueHeH-
Hble Tar(ilNI O6pasol,r cr{opocTu 3ar\/xaHr.rfl 6ltc'r'poro r(oNrrroHeHTa BCIlblrllI(11
(-,\!,e,1 Lt) r a6corrrorHbre cBerr.rNrocrr.i Bcrrrrrruer{ B x,lar(cuM)/rvre 6,recKa lB,,,o*,
Maxctnta,rrHarr outr6r(a ts onpe,(e,'IeHuri Be,'rrrquHlr lgls rn"x, ro HarrIHM Ha6rrc-
AeHLIflxi, cocraB,'rler +0,14, a t\4at(cuxiar,rbt{afl oruri6r{a Ber'it.tquubf 19 (-Al,B/A1)
paBHa =L-r0,3.

Paccnrorpeuue pilc. 2 roeBo,'rflel nlleArro,ro)Kirrb cyqecrBoBanHe crarr.icruqe-
ct(oit 3aBrclIr,rocrr.r Nre)KLy Be"rrr.rqarraN,rrl 1g Le rr"" u 1g (-ALs/r\l)1. Llro6r,r Bbr-
flcllr.lTb, OTJIUqaroTcfl,,Ilt 3TU 3aBr.rcrrMoc'fr4 y pa3Hbtx 38e3.{, A"rlrr r(a)KAor.i r.t3 rle-
rbtilex 3Be3A: UV Cet, G1 158, EV l-ac, YZ CMi - tsbtquc,,rfl,,rr.rcr, ypaBHeuurr
perpecuru B rrpeAno.rolxer{r.rfi lg (-ALslA4 : O (lglr:*,n*) : cr F 13 lg lon,"*,
rAe G rr [3 - nocroauHtre.

B ra6.,r. 2 paurt rror'ryr{eHHbre ypaBHeHHfl perpeccr4n r.r r4x rrapaNrerprrr: r -
KosqrrprruHerrr r(oppeaflutrI,i, lgzu mi,x tr ]g (- LLBI Lt) r- r(oopAr.irrarbr cpeAr{erl
TOr{Igr nprrMorl petpeccur.r c yKa3aFrr.reM B0%-Hofo AoBepure,rr,Hoto r.rHrepBa,[a

Bsicrprril r{oN'tnoHeHT u circiel,re .B

o/
o2
+3
x4
xf,
^0v7
OE
v9
r/0
e//

I
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5

6
7

8
o
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UV Cet

GI I5B

YZ CMi

EV Lac

Bce ua-
6,rro4eHun

/ Az,.\,* ( ;)r= -0,r+0,731gt.,_.*

,* (- #),:-,2+o,7sre 1,,,u*

,* ( -+),:s,o+0,78 rg ri:.u*

,* (-#), :12*o,b2re Ls,,*

,u (-- ff),-o,z+o,73 rg r,,u*
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l6

1B

0, 82

0,73

0, 94

0, 70

0,90

28 ,41

28,45

29,57

25,41

29, 06

0, 62-0 , 84

0, 52-0, 98

0,71-0,85

0, 39-0, 65

0, 69-0 , 77

27 ,42+0,08

27 ,24-10,20

28,02+0,11

27 ,76-l-0,09

27, 56f 0, 0B
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Puc. 3. 3asrrcuil,roct cKopocru
3aryxaHHrr cBeruMocrr.{ 6uctporo
I(ONIrIOHCHTA BCIIbIlxKU OT CBCTHMO-

cru BcflLrrrrrrz B MaKoiMyMe 6necra
no Ha6arc4euusM B cricreMe U
1 - UV Cet (6 uccnegoaaHHblx Bcnbr-

u ex);
2 - \z cMi (l);
.3 - AD Leo (2);
4 - EY Lac (10);
5 - EQ Peg (6);
6 - F'F And (l);
7 - \Y Gem (l);
I - Gl 803 (l)

A.rIl lg (-- ALEIA/)r, t0l - 809/o Aosepurerrbrrr,rrt r4urepBa,'I ,4ra l(o3cbdli4ltueFira
peIpeccHlr.

Hali6ororree pa3,,rlrque MexAy ypaBHeH[r]Mr.r ilpflMblx perpeccuti Ha6rIo-
Aael'cfl A.rrfl IIapb] 3Be3A: Gi 15 B ll EV Lac. OAnar<o cpaBHeHr.re AoBepr4re.rlbl-lblx
o6.qacreri e'roii naplr rrpflMbtx perpeccufi noKa3brBaer: BeporrHocrb 'I'oro, q'ro pa3-
,']I,ILITI'I B VPABHEHI,I'IX 3TI4X I]PflMbIX C,'IYqAfiHbI, COCTABJIflCT 85% . BEPONTI{OCTb
roro, qro pa3,'rurrufl B ypaBHeHusx petpeccrfi .rrc6ux .4pyrux nap sBe3A ra6n. 2
c,rl1'u2i.1,ror, lpeBbrrxaer 90% . 3ro o6croflre,rbcrBo no3Bo.IIfler yrBepxAarb, qro
cra'rr4crr.rqecr{afl 3aBr.icuMocrb 1g (- LLBI Lt)r : cD (lglo *o*) oAuuaKoBa A,'Ifl
3Be3A pa3Hbrx CBerHMOCrefi. IlOar:olry 5tr,ro Bbrqr.rc,'reHo ypaBHeHLIe IIptIMOii pel-
peccur.I IIo BceM ua6"rrc4eurzaM, oHo HMeer cJreAymuluii BLIA:

k (- +), : 6,3 + o,73lg LB 
^u*.

(1)

llapanerpu ypaBlreH14r (1) nausr B ra6Jr. 2. IIpar,ran perpeccuH, coorBel'crBylo-
uafl ypaBHenuro (1), uao6pa>xena Ha pvc. 2.

Ha puc. 3 conocrae,'reHbr aHa,,rorurrr{bre napaMerpbl BCIIbiIIreK, 3apetucrp14-
IroIJaLil{bIx e Qororvrerpi4qecKori cr4creMe U. 34ecr HC[oJIbSoBa]IbI Ha6,'lloAeHLIfl
pa3Hlrx aBropoB n Qorouerp[qecr([x clrcreMax, 6nusxux K U [16, 18-26] .

L1z-za ue6onbruoro o6reua Marepliar'ra sa6,rrcAesuil, a raK)Ke H3-3a Bo3Mou<Hoii
ero HeoAHopoAHocrH HeJrb3f cpaBHr.iBaTr, ypeBrieHufl perpeccufi AJIfl oTAeJIb]'IbIx
3Be3A, r.r }ra pHC. 3 zso6paxeHa [pflMaa perpeccHfl, vpaBI-IeHLIe XOrOpOfi, BbI-
qrrc,'IerrHoe rro BCeM na6,rrc4enunM B npeAro,ro)KeHr{}r 1g (- LLu I L4 : O (Lu *u*),
tIN,ICET BI,iA

/ LL.,\
le ( -r# 

) ,: 4,4 + 0,79 1g L,./ *o*. (2)

B la6t.2 gaust napaMerpbr yoanueuux (2).
Citcrer,raruqecr(oro yK.rroneHr4fl ToqeK KaKofi,-nvt6o sBe3AbI or npauofi perpec-

cr{rr Ha pr.ic. 3 He SaMerieHo, r{To TaK}Ke cBHAeTer'IbcTnyer o6 o6ulnocru cTarl.ICTLi-
qecxol4 3aKoHoMepHocru (2) A,,rrr 3Be3A pa3Hblx cBerllMocrefi.

Yx.rroueHufl orAeJrbHbrx roqeK or rrpflMoft perpeccuu Ha plIC. 2 rt 3 npeeuurarcr
no3r\,ro)r(Hble ouru6ru ua6rrc4eHuii, lrro yr(a3brBaer Ha crarr.IcTllqecxuii xapanrep
3axoHoN,repHocreir (1) u (2). Cxopocru 3aryxaHr.ifl BCIIbIrIreK, IIMeIoqux oAI4Ha-
I{oByIo cBerr{Mocrb, Motyr orJll{rlarbcf n 6-7 paz,

3asucur\4ocrb cKopocrr.r 3aryxaHuq MeAfleHItoro KoMnoHeHTa
OT CBETHMOCTI,I

[,ra Orrpe4e,'lellHrl CI(opOCTI'I 3aTyxarutt MeA,IeHHOIO KoMIIOHeHTa BCnblIxeK
r.r3 coBol(ylllrocru Ha6,'rrcAeHr4[i, cyMMr.ipoBaHHbIx B ra6n. l, 6utt\ oro6paust
BCnLIIuKLI C XOpOTXO BbIpaXeHHbrm 6rrCrpUna KOMIOHeHTON,I, I]a HI,ICXOAgUefi ner-

ol
o2.
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Puc. 4.3asuclilIoc:rb cKopocrl-i 3aryxaHrrs cBerr.rMocrli NreAr'reHHoro KorvrnoHeHTa BcrrbrrrrKlr or
cBeT[MOCTr.r MeI,'reHHOto I{OMnoHeHTa

/-UVCet(ucc.re4onauo5ncnuuex),2-yZCMi(8),3-ADLeo(3),4-EyLac(5),5-EQPeg
(2), 6 - Gl l5 B (2), 7 - cl 494 (l), 8 - Gl 735(l), e - BY Dra(l)

Pac. 5. 3asficlilIoctr orHo[IeHHll cserraNlocreii 6rtcrporo LI MeAJIeHHoro t(o['lrroHeHToB Bcnbrnrxri ol
cBertl rlrocrr.l BcnbIIIIKII B MaKcr.rMyMe 6necxa.
O6osHaqeHuq re r(e, qro Ha pHc. 4

BH KOTOpbIX He Ha6,rlOAaeTCfl BTOpHqHbiX rrOA',beMOB 6flecKa. Bcnr,rurxu, Bbt3-
BaBLUI{e SaMeTHOe yBeflHrleHrze 6,recNa 3Be3Abt B MaKCI,tMyMe, HO I{pt4BL,re 6IeCKa
KOTOpbIX B CTaAI4H MeAJTeHHO|O I(OMIOHeHTa OnpeAeJrflroTcf HeAocTaTorIHo yBe-
peHHO, He paccNIaTpVBailVCb.

Cxopocrt aa'ryxaHztr 6,recNa MeAJreHHoro KoMnoHeura (- LLI Lt)t1 (epelcercz)
onpeAeJlfd'lacb B npeAnoJIoxeHI4H r'IuHefiHoro y6weauua uHTeHCHBHoCTTT BCtIb[I]-
Ki.I or Ber'lIzqlIHbI 111 lorla i13a BpeMfl ls:

/- Al\ ''t',, L,,.\ Allrr tt

Ha plic. 4 lpe4cran.neHa3aBrrcraMocrb MexAy rapaMerpar\{w lgLe rr n lg (-
- LLBI Lt)t1 . YpaeueHlae npEMofi perpeccur, Bbrqr.rcJreHHoe rro BCeM ua6.rrro4e-
HHflM B npeAnoroxeuuu 19 (- LLBILt) : @ (larr), HMeer BuA

rs (- +),,: 8,3 * o,5e rgr6y1; (3)

IrapaNlel'pbI ypaBHettl.lf (3) aarrr,r rt ra6n. 2. Orcyrcrnr.re 3aN,Ierrrr,rx cr.rcreMirru-
qecr(rdx yr(.rroHeHuri TorleK r{aKoit-nyt6o 3Be3Abr or npflMori petpeccritr ua puc. 4
IlO3BO/'ItleT yTBep)l{AaTb, rlTO napaMeTpbl 3Be3ALI He OI(a3blBalOT 3a\,leTHolo B,'I}Ifl-
HHtt Ha xapat(rep 3aI(ouoMepuocru (3). Or4e",rlrrue roqr(tr yr(JroHfltorcfl or r]pfl-
Mori perpeccr.ru rra puc. 3 rra Berr.iqr.rHy, npeBocxoAflrqyrc Bo3Moir(Hbre ouu6rir.r
u3MepeHl4tl. Bcultutxu oAHHar(oBori CBeTI4MoCTtr NrotyT pa3,,rHr{aTbcrr I]o Cr(opo-
crfiM 3aTyxaHr4rr MeA,,reHHoto r{oN[roHeHTa n 7-B pas.

OrHoureuue cBeruMocrr,r 6ucrporo H MeAJreHHoro xoMiloHell'roB tscflr,rureK

6yaenr xapal{Tepr43oBarb orHorrreHr4e cBeruMocrert 6bICTporo r.t MeA,'ier{Hoto
r(oMroHeHTa BcrbrueK napax,rerpoM L6nu*l Ls11. FIa pr.ic. 5 conocraeneHbr BeJrn-
qVHbI Ln n n^/lrrr ll L6 n111 AJIfl'I'eX )Ke BcllbllIlel(, KOTOptle IlClIOJlb3OBaJII,tCb ArTfl
rraxoxAelrufl 3aBricr4Mocrn (3). tr4s-aa Her(oroporl HeonpeAe/,reHHocrlr B rro,,roxe-
HIztI Tor{KI.I I I rla xpuaotl 6,recxa BcilbrrrrKr.r our46Ka B oflpeAedleHr.it.r BeJruquHbr
Ls rru*l L611 l\{oxerAocrr.rtarb 25 % . I4s paccMorpeHVtr puc. 5 rvro>xHo 3aMerHrb,
r{TO BeJII'irII4Ha L6rrrn*l L611 He 3SBHCIIT HLI OT CBeTLIMOCTII Bcllbllxl(ll B MaKCHMylvte
6lecxa, HH oT cBeTHMocTr.r 3Be3Abr. Ha puc.5 npoee4eua rrpflr\,rafl, ypaBHeHr.ie
r<oropofi

I"Bnax _ 7 1

L Brl

27

(4)
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COOTBSTCTByeT CpeAHeMy 3HarIeHI4lo L6^^*l Lps, BbltII4CIeHI{OMy no BCeM Ila6JIIo-

AeHHflM. og,rogeHue oTAe,,rbt]blx TOqeK oT npgMoll ilpeBocxoAllT BO3MOXHIIe

oiuu6KH ti3Mepelil.ifl: orAeabHbre Bc[brrfil(r] Moryr oT,'IHrlaTbcfl Ilo BeJII'IqHHe rla-

paMerpa Lp ,.rr*l Ls1 n 3-5 Pas.

Asa.nlta troryqeHHblx 3axoHoMepl{ocrefi

vrax, cyulecrByroT Tllr,I He3aBlrcuMbre cTaTl4c',tnqecl{[e 3al(ol]oMepllocrl4 (1),

(3) , (4) MexAyqer;lpbMrrrlapaMerpaMllHl4cxoAffl[efi BerBI'I BCrlbIlIIKlI: lSla.o*,
iglol,, lg (- LLll Lt)1, 1g (.- ALrlAl)rr. 3ru 3at(oHoMeptlocrt4 ol(a3blBalorcr

OAuHaKOBbiMU p\Jttt 3Be3A pa3Jlyqlofi CBeTI4MOCTI4. i'I3 31'olo C,'IeAyeT' rlTO HI4C-

xo.qflilIafl BerBb I{pI4Boii 6,recr<a BCiIbIlul(lI nto6oii 3Be3AbI Mo}Ker 6lrrn c'rauictn-
qecKr.r ort{CaHa oAHLIN{ Ll3 3rt4x napaMerpoB. Hau6o,ree YAo6eu AJIf I43l\{epeHlr.flila-

paMerp lB n,o*. Tor4a ,rur.,rro.iu 1t;, 1a;, (4) uoxuo'paccMarpl4Barb I{al{ npl16-

r'sd;11eHHble ypaBHeHufl HI4CxOAflIII,el? BeTBI4 (ycpeA]{ellHoli) BCnbI[Ki'{ CBeTUMoCTI'{

LB rrrr*.

3aencnN{ocrb Ha6flrcAaeMoro uHTellr}aJta cBerrrMocl'efi BCTIbItxeK

01' cBeTuMocTH SBe3Abl

Ha puc. 6 no ,4annlrM Ta6,1. 1 npe4cl.ae,reH Ha6.lrcAaeMbrii ]4HTepBa,'L'IOla-

puQrvror CBerHMoCreii BCrtbIIIIet( [lg Lanro*l A,'1fl 3Be3A pa3llblx a6colrcrsux ne'rll-

uuti Mr. ,rlesas rpaHliqa LlrIrepBaJIa llg Lpn,u*], olpeAe,'IfleMafl cBerl4Moc'rblo

cauofi c.rra6ofi tB Ha6JiloIaBUII4xCfl y 4auuori 3Be3AbI BCnbIUleI(, I{al( BUAHo IIa

przc. 6, CMetqaeTcfl B CTopoHy 6o,rttuttix BeJILtqtlll C yBe,IXiIeHHelvl CBeTI{MoCTI{

Iuaraoi. 3ror e66err, o1rrteqanuyllct{ pat1ee Kynl<enetra [1], a rax>xe lepur6ep-

roN,r'u qyrafinosilM Ii7], sn,r"er.o crellcrrneM Bospacralll4tl nopora o6Hapvx{e-

I{!ig Bcnblulei{ C yBe,'IuqetttteM CBSTI4MOCTL1 3Be3A6I. ilpaBarl rparlulla UllTepBa'Ia

[1g 16,r,,*l TaK)Ke cMeuaercrt B cropoHy 6onl,ulux Be,'II'lql4]I c yBeJtuqelllleM

cBe.r.r4Mocrr4 3Be3Ar,I. 3ro'r' ecfcper't. neiosn o6rlcuum ce,'Iet(ul4el:i lla6,rloAelluiil,
.tar( r{aK BpeMfl, 3aTilaqelllloe Ha naTpy,Il,lpoBaHHe 3Be3A Bblcol{l4x CBeTI4MOCTeH'

,,r,, urAnb u3 ra6,'I. 1, Ite npeeoc"br1,.,r^spen eHrt Ilarpy,nlllloBalll'1fl 6o"rtee c'na-

6Hx snesA. Vre,rraqeuue rrac'ro'r'br cr{,,rr,Hbrx BCrrbrLueri c B03pacraHI'leM cBeri4-

Moclu 3Be3Abt o't'lvterlaJlocb rt paltee fepru6eprou rl t{yraiirloBsru [17] I4 KyHKe-
rcxt [27lr.

Puc. 6. iJa6nrcAaerustii HH'repBaJl
cBe'rHlvrocru BCIIburleK flg L rr,,rl Ntn
3Be3A t)a3Hslx a6co,ttorHsIx ee"ru-
uuu 44,

I

421. ,'

//

-----t1- 
65 AE

#{,tas

My

^md

27 28 29 30 J/\gL6*o,

\4T ax, c yBerr4qetl4eM cBertiMocrg 3Be3AbI, c oAHoll cropoHbI, Bo3pacraer
nOpOt O6HapylKeHl4fl BCIIbtIuet{, c 4pyroft CTopOHbl, yBe.tIl{qlzBae'lcfl qaCToTa

cra,rtunx ecrlirgeX. Conuecrtloe AeficrBge srux AByx Sar<ropoa CMeIIIaer Ha6,'I1g-

AaeMbrit HI.ITepBa,,r cBerr4l,rocreri Bcnbruet( B clopoHy 6o.ntruttx Be/ll4tlllH c yBe/rII4-

IIC}IHCM CBCTHMOCTH 3BC3AbI.

Ha6nrcAaeuble cpeAHI4e 3tIar{eFILIfl ,rorapuQnnoe cBe'rl'IMocrefi 18 L662,1 Bbl-
rlr4c,,reHHbre no BCeM Ha6,'loAaBUrrrMCf y 4auuoli 3BegAbt BCIIrIUII(aM, orMel{eHbl

Ha pHC. 6 xpyxxanau. [lrpuxonoft nusueft x3o6paxega npfMafl pe1peccl4ll, ypaB-

HeFrr4e Koropofi, B[,Iq]ic,'IeI.lHoe npl4 l9 lrrn.,r* : @ (Mr), I4Meer BI4A

1g I, n,o* - 33 - 0,32 My. (5)
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3aeuchr\4ocrr cpe4uefi npoAoJrxr,rreflr,Hocrr,r BClrbrrrrex
oT CBeTLIMOCTU 3Be3AbI

Apo lr t{aer'tpa [2BJ o6Hapy)r{r.r,u.I, qro rpoAor'])r(areJrbHocrb Bcrrbruer( 3Be3A
cr(o[r'reHr4flx (nepenreuuue r]lrla UVn) saaHcrrr or ctrer(Tpa,,rbHoro K,lacca

3Be3Arrl: y 3Be3A 6O,ree no:4Heto crteKTpa,']bl.toto r{Jracca rtpoAo,,rxr4TeJlbHocrb
Bcnblurer( MeHbue. Bnoc,re4crnlan 3aBHCUMOCTb ApO - 

rlanrapa rroATBepXAa-
Jracb FreoAHor(parFro A/'rf r(,lacclrqecrilrx [epeMeHHL,IX rrna UV cet. Tar<, I(yH-
r(eJreM 1291 sa 6o"uuuoir,r crarr.rcruqecKoM N{arepfiaJre nocrpoeHa Koppe,rrflrlrafl
N,reir{Ay a6co.nrcrnor? ee,'rHql.iuori sBe3Abt My kr cpe4uefi npo4o,rx<ureJ,rr'Hocrbro
BCNbIIICI{ AO YPOBHf IIOJIOBI,IIIbI HHTCHCI,IBHOCTI,I H IIOI{A3AHO, qTO CPCAH'Ifl rIPO-
AOJI)l<l'ITeJIbHoCTb BCtlbilrlel( ytse,'IaqaBaeTCfl C B03paCTaHLieM CBeTHMoCTI,t BBe3-
Arl. Kyut<e,,rl [29] npeA[o,Tataer, r{To gra i(opped'r flt\titr fl,BJrflgl.cfl cJreACrBr.ieM
cpt'isuuecxoll 3aBucHt\,IocrI.I cr{opoclr BbICBerraBaHr.ifl BCrIrjllrlr{r.i or.ycr(ope[rrir
cu.rrbt rflxecril Ha noBepxHocrfl 3Be3Abt. Ho, t<ax 6st.[o noKasaHo BbI[Ie, CI(OpOCT6
3AT}/XAHI,Ifl BCIIbIIICK 3BC3A TI4IIA UV CCt ONPCAE,'IflCTCfl TO,IIbI(O CBCTI1MOCTbIO
BCllbIllII(l'l B MaKCI'iMy['le 6,rect<a li rle 3aBLiCIlr or a6cOnrctl.Ioli ge,,rr.r,]r4t.Ibl 3Be34bI.
OAuaxo o6uapy>xeuusle Apo, ganrpa r I(1rH11sr.N,r r{opper,rfluua uoryr 6lirr
c.xeICTBI'leM CyI\eCTRoBaHIlf paccMoTpe]tHbIx BbIUie c'taTIICTtrqecKxx 3aB14cr4-
ivrocreri MeiKAy napaMerpaMr{ Bcrrbrrrr}gr (1), (B), (4) u saar.lcrNroc.r.bro ua6aro4ae-
l,roir_cpenuell cnelr.intocru BCIlbILTlet( or cBertjMocru seesnr,t (b) .

flericTnure,rLrro, r{2r( ror(a3b,rBae'r 3aBr.rclrN,Iocrb (4), rpaFlur(a MeiKAy [,reA-
,'reHI'tbtM u 6ucrpsil,tn r(oMtroHeHTaMr,r y BCIlblrxer( llactloJ,rolt(eHa ts cpeAHeM Ha
)/lloBlle cBerr.rNloc'l'll -0,24 L,B,rn*, rro3ToL{y a6co.utoruoe 6oruruuHcrgo BCI]bI-
uel{ IIa ypoBHe cBerr,rMocrr.r 0,5 I-Dm.x HaxoAurcfl B craAl4u 6sicrporo noMrro-
Hetrra. c,regorare,rrbHo, 3aBUCrlX{OCTb (1) UO>NHO 3arrHcarb A,/rrr BpeMeHH to,u,
3a I(OTOpOe CB€THX'IOC'l'b BCIIbltxl(l'l I43MeHLi'l'Cfl OT MaI(CLI[,talnllOrl BenHqt4HbI AO
Be.IilILll.II{bI 0,5 16 n,"*i

0,5r - .-. ..
lg ------"-' = 6,;l + 0,73 lg Lr,,,.*.

' o,5

IJg srofi saBr4cr{Nrocrri c,'re;I)re,r

1g lo,, - - 6,6 + 0,27 lg l, n,"*.

Cooruouelrue (6) loxasL,IBaer, qro Bpel,Ifl BaryxaHufl Bcrrbrr]l{u yBerrr,rqr.IBaercfl
C BO3PACTAHI4CM CBCTI,IN,IOCTPI BCIIbIIXI{U. HO I,I3 COOT}IOUCHAA (5) C./IEAYCT, I{TO HA.
6"'rrolaenaaa cpeAHflrI cBerax,rocrb Bcnbruer( Bo3pacraer c yBe,rrr,rqeHr.reM cBerg-
r'{ocrr,r 3Be3Alr. 3asracraN,rocrn (5) u (6) o6racHrrror sar(o}roMepHocrb Apo - 

rla-
BIIpa: cpeAHtlfl npoAo,'Ix(l4Te,'lbHocTb BCtIbIIUeK Ila ypoBHe ro,,roBl4Hbr uHTeHCr.rB-
HOCTU yBe,ltir{I4BaeTcrr c Bo3pacTaHHeM CBeTHMOCTT4 3Be3AbI.

Mox<uo rroKasarb rar()Ke, qro u r{opperrflrir4fl Kyuxena [B0l nexay cpe4uefi
cliopocrbn 3aryxaHLItl x,leA"IleHrroro KoN,rnoHeHTa Bcrrbt[reK u cBerflMocrbro 3Be3-
llbl o6r,gcusercfl c'la1'r.lcrr.rqect{r.rN,Ir1 3aB14CtrMOCTflMr,I N{eX(Ay napaMerpa}tg
BCnblul{H u 3aBl4cl{N{ocrlro Ita6ntoAaeMoro LiHTepBara cneruvocreii- ecni11xex
or cBerHMOCrr{ 3Be3Abr. ferzcreure,rrbHo, rpeACraBr.rM 3aBr{cr.rl,rocrb (3) e aH4e

le (- 3+P),, : B'3 - o'411g1s11'

B ,resori uacrz Sopvrynrr (7) Bed,ruqr.rHa

- /o'q :' \ .- consr -r / ^^r' \\ ^/ ),, \ t1 ),i
I}Ie (LMsl At)t - paccNrorper{r.rbrfi Kyuxe;rer,r napaMerp: cKOpocrb 3aryxa-
HU'I MCA"IIEHHOIO I{OMIIOHEHTA BCIIbIIICI( B CAHI]I,{qAX (3BC3AHAfl BCJIHqI,IHA B
eAIjHruy BpeMeFII{). I4e c}oprr,ry,nrr (7) c"rre4yer, qro Be,rLrrruHa (LMulLt)n y6trea-
er c Bo3pacraHI4eN,I cBeruMocrr BCnbrueK B Tor{r(e I L lfo x3 gaBHcprMocrr.r (4)
cJleAyer, qTo cBe'lliNlocrb B Toqxe I I otpegetaercf roabKo cBerr{Mocrbro B MaKca-
wlyue 6,recxa Bcrrbrurri Lp,,r. Ha6ntoAaeMafl >Ke cpeAHflfl Be,'ilzqHHa Lps, K&K
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rot(a3btBaer 3aKorroNrepHoCTb (5) , yBe,lflqrBaeTcn C Bo3paCTaIII4eM CBeTI'IMoCTI'I

3Be3AbI. CoorsorueHun (3), (4), (7) o6t,scnqror crarl{CrllqecKylo 3aBI'ICIlMocrt,

Kyuxe,rx [30]: cxopoc't'b 3aryxaHr.rr MeAJrerrHoro KoMrtoHe]lra Bcrlbllxel(, Bblpa-

)KeHHafl B eAuHI4Uax (3Be3AHafl BeJII4ql4Ha B eAHHI4qy tspeMeHa), y6ltnaer C yBe-

,'rHqeHI4eM CBeTIMOCTI4 3Be3AbI.
Tarau o6pa3oM, 3ar(oHoMepHocru Apo - 

Llanupa u I(yHr<e,lx He cBfl3aHbT

c 3aBLICLIMoCTbto ct(opocrlt BbICBeqlrBaHl4fl BCnbIIrIi(H or a6co,uorHoll Be.rlHqui-lbi

3ue3Ar,I. 3ru saKouoMepHocrr gBJrfl lorcr c.[eA(]rBHeM coBMecrI{oto Ar-IlcrBHs ABvx
rfar<ropor: 1) cy,qecreoBaHr4fl crarucl.iqecr<t4x 3aBt4cL'tMot1€a Mexqy cKopoflt'Io
3aT\/XaHlIfl CBeTHMOCTH BcllhltllKU LI CBeTL{XilOCTblO BClll,llllKI4 B MaKCH},-yMe 6'[eCKrl;

2) irarracrreqecxofi 3aBr.iJr{N,rocrr.I r{a6,'toAaeMoii JBertlMocrI'I BCnblIxKt4 ar adc.o'

,.IIOTHO|I BCJIUI{HHl,I 3BC3I,I,I.

Bcnulurxl.t BBeaA Apyrux rr{rloB

Cyur,ecreona uue HeBaBHCUN{ocrt4 or cBerr4Mocrr4 3 Be3AbI crarl4crl'lqecK14x

xoDpe,,rflurfi MexAV tallaMerpal{r4 HrlcxoAflIIrerl Berllfl I{pIIBbtx 6.tecl<a BCIIbI[leK

3Be3A Tnna UV Cet [o3BoJlfler CpaBHLlTb CoOTHoueHi.le [,1exAV nap_a_MeTpaMl4

Bcflrrt[reK 3Be3A Apytnx TITIIOR ].I K,laCCfirIeCI(Ux nepel\'lel{HblX Tl4llz I-lV Cet.
llepenaeHHrrerrlfia BY Dra. fleireueuurie rHIIa RY Dra - I(pacIlble 1(ap./ll4l{l'l

cuer{rpaJrblrbrx K,raccoB dK5e - dM0e, y l(orol]hlx Ha6,rrc4atorcf neplloA,Hqe-

r-x1e }o.ne6aFr14s 6,'recr(a. Asanns cpolouerpuuecl{t4x Ha6,'Irc.xetttiIl lro3Bo,'11'ljl
LIt'rartHosv [12,l oSr,ncnurh r4x repex,{eHnoc'rt ltruoo6pa3ooare"rbl'loli at<r178'

rroCrbro Ha 11oBepxrtoc'rl.t sBe3Abl. Kpoue Ilep14oALiqeCI(Hx fi3l\\etleHuil 6lecra
v orr.rx 3Be3A Ha6,trcAaeTcfl Bclrbruleqriafl aKTl.IBttoCTb, I(oTopaf Bo3pacTaer B lle-
puo4u N,rr'rlrH\,ryMa 6,rect<a t31, 321.

B uaurelr pacnoDflxeHnu 6r,rno rpr4 r(pHBbrx {,rgcxg rpel_ r^rgpeMeHTr,rx^?r919

rrrna: BYDra: Cl 719 t12l e cncreue B; trtrAnd: G1 29.1 124), Gl 803

L26, 321 - B cHCreMe lt. lfa puc. 2 5 suAno, r{ro napaMerlltl BCnblIxeI{ 3rl4x

3Be3.U, XOpOIIIO COt,,raCVrOTCfl Co CTaTliC'I'HrIeCKL]N,II.I SaKOHOMepHOCTflMI{ Me>KAy {e-
Nrrr )lie [apal,terpaMl{ BCIIbIueK i(,']acCHqeCKHx [epeMeHHblx rl'Itla UV Cet. 3t'o
o6crogre,llcTBo flBJIaeTcf Aono"III-lHTeJIbllbllvl aplYNIeHToM B IIod'Ib3y npe}KHelo
yrBepxAeHliq [31], vro {lrall.lecKr.re nporleccbr, onpeneJlflIorqpte nepeMeHHocrb

ise:A rlana BY Dra, Tal{oBbI xe' r{To y 3Be3A uzna UV Cet'
Bcnuxnsarcultre BBe3AbI B cKorrJleHltqx. CoorHouleHul napaMerpoB I(pHBbIx

6.rrecxa Bc[brurel{ 3Be3rx B ct(o[,,reHutrx (nepelteuutte rL{ra UVn,1 u IUIaccl4r]ecKI'Ix

3De3A Tr.ina UV Cet Ao CI{x noll Ite CpaBHLlBa,l',icr,. Paccr,rorpuM Kpl'lByio 6,tecXa

BClbl1I(r.r 3Be3AbI 3TOtO TLlrta, rtoflyqeHHylO cpOrOa,reXrp!lqeCl(l'iN{ CnOCO6OU

!,r<oucorlor,r u Murqereu [33] A",rn 3Be3/1br FIII 1306. llpu nltutlc,'1euul'l napa-
r\{erpoB BClbtr.ur(r{ groii ggeeAr,r Lrcro,nF,3oBaJIacb B14A14Mafl Benl4r{uHa u uBera
3Be3AbI, l-I,aHHble s [33].,A{oAy,'ll paccroaHl'Ifl Ao flnesA 6nt,l npl'iuRr paBHbIM

5,40+ 0,1, cr-rr,racuo [34] . flo,r1"1sH1rt,e r?paMerpbl BCIIbIITIKI4, Koropble oKa-

3a,,rricl Ha pI,IC. 2 u 3 s o6tacrx, orueqenltoii Mad'lbiM IllTpllxoBbIM KBaApaToM,

xopomo cot"racytoTcfl c 3aI{oHoMepHocTflMu A,'Iq KIaCCLIqeCKIIX IIepeMe}l}lblx
runa UV Cet. 3ro 1ot{a3btBaeT, qro xapal{rep IJ CKopocrl tpu:nuecl(Hx [poUe3-
coB, IlpolicxoAfllqux Bo BpeMfl BCIIbIUeI( 3Be3A B CKOIJIeHIIflX' BepoflTHO' TaKXe

He orJrnqarcrcfl o't' llpoileccoB Bo BCnbIIIIKaX 3Be3A rUna uv cet.
Bgnuutxa 6e,roro"KapJtHKa. BoHep, Bau Currepc n Henep [35) o6uapyNr'r,ra

BCrrbrrrl(! ro,ry6oil 3Be3AbI G 4442: I(oropyrc ecrb ocHoBaHllt{ CtIl4rarl SeaHu
r(ap,,ruKoM [361 . Kpueas 6lecxa BCIIbtIxKU noQoplteBecbMa"[oxoxa ua I(pHB]ilo
6.,qbcxa see:A runa UV Cet. K co>xa,renurc, Ha6,'Ircr,eur'rs [35J BbIno,lHel.IbI 6e3

$lr,rlrpa C $OrOyUUOlKHTe,'teM, [,laI{CL]MyM TIYBCTBI4Te,'IL,IIOCTI,I KOTOpOIO JtexIlT
u .ory6ot ,icru cneKrpa. Kponae roro, olpe4e,IleHHite pa3HbIMI4 nero4aun a6-

co.rrorHbre Be,'rr4r{r.rHbl G 44-32 cr.rJrb}ro pa3,ruqarorcs [36]. C yuerou srux Heolpe-

Aereunocreft napaMerpbr Bcrrbrurr{pr nonaAaror IJa puc. 2 s o6ilacrb, orMeqe}IHYIo

6o.ltrUuU ulrpuiOntrrur IiBaAparoM. Kax nleAuo rl3 paccMorpeHllrl puc. 2, napa-
Nrerpbl grofi BCxbrurKu coorBercrByror crarHCTlqecI(HM 3aI(oHoMepHocrrM MexAy
rlapaMerpaMrl BCIIbIIIeI{ 3Be3A TllIIi] Il\/ Cet' Iloct<olr'xy, I{lloMe rolo' orMeqeHbl
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c,,ryqar4 cyuleLrBoBaHr.lfl 3Be3r,t rr4na LJV Cet s xaqecrse c,,ra6trx r<oNrnoueuroB 6c._
,'ibrx Kap,'r.iKoa (cucreunr Gl 166:40 Eri t30l u Gl 4sl.:BD -l 38'g38b t37l),
N.rox{Ho [peAflofloxr.rrb, qro v ro"'r.v6ofi 3Be3Abr G 44-32 ecrb HeBHAHrr,rufi xouno-
HeHr, r(oToprrri qs,'rsercn sees4ofi runa UV Cet. flo,uoxeuue G 44 32 na u -ll, ll -v Ar.iarpaMMe 3rreua [36] ue rporr4Bopeq,r npeAro,lo]Ker{,to, qro y Her.o
3CTb KOMIOHeHT, r4Metouluri raxyrc xe Be.[]lqr4Hy I{ UBer, KaK KJlaccr.iqect(arr
IepeMeHr{afl 3roto rr,rlta - 3Be3/la UV Cet. O4Haxo ll,rrfl BbrflcHeH14fl 3.r.oto Bofr-
poca xeJrareJrbHL,r ua6"rrrr2,eHr.it G 44..32 n Qorouerpr.rqccr{r4x cr.icreN,rax ll rt t .

B :ax;rrcqesrre aBrop Bbrpa>Kael r,rr6oxi,lo 6,uaiolapHocrt p. E. fepru6ep_
rv 3a [ocrorH]roe BHrrr\raHr.re r pa6ore u T. c. I(opxuuor2 3a rroMourr) o oQoprr,,r'e-
HI,III CTATbI4.
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i,IHTEPATVPA
lY/. E.l(unhel. Dissertation. Austin, 1967.
\Y/^ s oskyian. Non-periodic Phenornena in variable Stars. IAu colloquinr. Budapest,
1969, p. l3i.
B. C. Oct;aanu, B. 1O. Tepe1ucn. Acrporpzaur<a, lg7l,7,2Bl .

\V. Gliese. Velof . Astron Rechen.-lnst.-Heidelberg, 1969, N 22.
H. H.lllaxoecrcan.\42s. Kptr,ucr<oir acrpoQras. oOc., 1g23, 47,lll.
P. F". C,h.ugainor.t,_l!_.-l. l|t:kltouskaya. IBVS, 1969, N 4ll; l9Tl, N 615; p. Chugai,ou,
G. N. Alekseecr. IBVS, 1970, N 486.
N . .l;.5/nkhousf aW. IPyS,.19q9,-ry 3-39; P. F. Chugainctu, N . I . Shahlrcu.sftaya. IBVS, 1970,
N 441; 197t, N 521, 553; 1972, N 632.
P._F. Chttgailtou, N. I. Sltahhooshaya. IBVS, 1969, N 340; 1970, N 441; 1971, N 584, 55J;
1972, N 640.

1

2.

J.
4.
5.
6.

7.

B.

_9 q A Vgeadnoe. tr4:n. l(Punrcr<ori acrpocprra. o6c., 1g73,4g, 14.
10. 1V^_1. "S.hahhouskaya. 

IB\/S, 1969, N.301 ; P. F. Chugainou, A/. 1. Shakh,ooshaya. lByS,
1970, N 441.

l! N / Shahhouskaua, lV. Sofina. IBVS, 1972, N 730.
l,? il @. Vyeatiuoa. I,Ien. I(prrrrrcxori acrpocpus. o6c., 19T8, 48, 3.
13. ry 1. Shakhouskaya, K. L. A4aslennihoa. IBVS, 1970, N 487.
14. H. U. UaxoecKan. Zen. I(psrucxofi acrpoQlt:r. o6c.,1g72,45, 124.
15. K. t. Maslennihoo, N. I shahhoosftaya. IBVS, 1969, N 4ol; P. F. chtLgctirtott, N. 1. S/ra,h-

lgashaga et al. IBYS, 1969, N 410; I970, N 485; 1971, N 616.
19. ry 4. I(gtanoea, H. H._l]laxoocxan.Llzs.l(pr,r;ucrrori acrpoQr.rs. o6c., 1973,49,65.
!?^ | F- lepw6epe, I7_. @. LIyeaduoe.l,lss. Kpurrcxori ucrpo$,,s. o6c., 1969, 40, 7.
1q I { ChtLgainou,-R. I. Halyery, B. E. \yristertund, R.'E.'\yhite. IBVS,'196'9, N 34il
19. S. Cristaldi, lvl . Rodono. IBVS, 1971, N 554.
?0 ry @ Vgeatinoe. l,les. I(pbnrcxori acrpocpus. o6c., 1965, 93, 215.
?1 l! 9 , Vgeatiuoe. i4gn. I(prnrcxoir acipo{rra. o6c., 1g69, 40, 33.
22. S. Cristaldi, M. Rodono. IBVS, 1971, 

.N 
S25.

23. S. Cristaldi, M. Rodono. IBVS, 1971, N 600.
?l ry I- Sha.khoashaya. IBVS (n neuarn).
2r. T J. Moffett, B. tX/. Bopp. Astrophys. J., tg7t,168, N 3, L l13.
?9 9.;,4_ H.grding. $91!hly Notes Asiron. soc. South Africa, 1970,2s, N 9, t,jt.
27. \V. E. Kunhel. PASP, 1970, 82, 1341 .

lp. G, Hgro, E. Chaaira. Bo1. Obs. Tonantzintla y Tacub., lgsb, N 12, 3.
29. lY/.E.Kunhel. ActivityinFlarestarsof theSolarNeighborhood.preprint, 1972.
30. ty. E. Kunkel. Lor.v-LlminosityStars. S. S. Kumar 1Aa.;, tOOS, p. tbS.
:).1^ | E f epw6epe, H. LI . Illaxoscxaa. YIze.I(prrrucxoir icrp'ocprs. o6c., 1973, 49,72.
72. 9, A" O. Torres, S. Ferraz MelLo, G. R. Quast. Astrophys. ietters, 1972, tl, N l, t,f .

ry ry. t Johnson, R. I. Mitchetl. Astrophys. J., 19b8, 128, 31.
1!. U L, Johnson, R. L Mitchell. Astropliys. J., 1957, 125,4i4.
35. B.lVarner,G.\Y, aanCitters, R. E.'Nti:ther. Nature, lg7O,22S, N 5240,67.
Qg q / Eggen, J. L. Greenstein. Astrophys. J., 196b, l4l, 83.
37. P. unn tle Kutrtp. Lot,-Luminosity"Siars. S. S. i(umar (E(1.), l968, p. tL'.j

92



Ar(AAEl,ILl tt HAYK CCCP

Ll SBECTAfl I(PbIMCI(OPI ACTPO AV3LI qECKOPI OECEPBA'I OPI'IH
Tor'l L, 1974 r.

tlpoBEPK A nP14 M EHHMOCTI,I XAPAKTqPI'ICTH K
BCIbITIIEqHOTI AKTIIBHOCTLI 3BE3A TI4tIA UV CCt

H I4X YTOTIHEHHE

ll. Q' t{Yrafinoe

I,lcc,nenonauu rporoa.nexrpauecKr.re xpHBbre 6recxa s (lu,rrrpe B ncnstuex fltrH BCnblxll-

Barorqux sneaA (YZ CMi, UV Cet, EV Lac, AD Leo u V12l6Sgr). MarepHau'I no,'ryqeH Ha pa3-

usrx o6cepnaropr{.flx B pe3y,'rbrare Ha6,rrc4euufi, ilpoBeAeuHllx ro rpotpaN,ll\'le Pa6o.Ieri rpynnbl
uo BcnbrxuBarcrqur\,r 3Be3AaM l(onuccutz 27 MAC. A,rr{ xarx.qor't rt3 3Be3A o6uapyxeno yrlellbttle-

rure cpe.4uefi npoAoJr)Krrre,rbHocru BcnbrueK c yN,reHr,llteHrler'r Hx aivrnJIHlyAbr. llonyueuHtte 4au-
gsle o6 ugl'reHeHlrr{ qacrorL,t norrB,reHul BCIIbtuet( u llx cpepHeii npoAoax(HTerbHocrtt c atun,'II4Ty-

noit npe4crae,leHbr creneltHbrNlpl 3aBucul\'rocr.flMH, H c Hx ItoMOIIbIO.qJIfl qerbtpex 3Be3A, IICI(,11o-

.tafl UV Cet, onpe4e.rrerr tsK,rraA, nuoo.rn'rtrii c.na6rtivru BCnbrIUKar'r4 B cyNINIapHyto arteptltto BCrtbl-

,rrequoir aKTHBlloc'lu. floxasauo, qro aror BKr'IaA cpaB]IHTe,'Ibrlo IIeBerIrK. Tel,t cauru,lr no,[TBepr(-

ileHa rrpHNleHul\,rocrb Be.rrr.tqtrurr )P (no,ryuaenrofi rr.rrerpupoBailHeNI I(pHBbtx 6,recxa ncex sape-

rjlCTpl.lpOBaHHblx BCnblllel( IJ IloCr'IeI)rKlU]'HI,l Cyx'lN{rIpoBallIrel'l pe3y.IIbTaToB lltl'rerpuponauun)

B r(aqecrBe xapar(Teplrcurxr.r cylnrapuoii 3HepruH ncnsrureqr.rofi ar(Tr.rBHocrI.r snes4. Oltral<o ;1"rtn

UV Cet npoAoa)r(eHue roryqeHHrrrx ganr.rclrrrocreii qacrorbr IIorB,'rerlur Bcntrllxet{ n cpeTlnei;i rrpo-

tro,'Ilt(ltreJlLHocrlt or aNrnJ,IltryAbt Ha cJIa6bre BcIIbnlKlt oxa3a,'Iocb ueBo3r'tolt(IIbtl\'l,'rat{ I(al( o}lo

rrpt.rBoAr.rT I( BbrBoAy o 1'oNr, rrTo cyNr[,lapHar Sr.reprHr] RCIIurrrer< 6ecxouequo BeJll.llia. Haltl.t rrelle-

ct\roTpella 3aBr4cHNIocTb npolor'I)t(lrTeJIbHocTu BCltbruer( or cBeTuN,locru 3Be3A. f]oc;le loto xztx

irbr npHHr,ru Bo BI.tili\raHHe cyutecrBoBarlne A,,rr I(alKAoiir sneslsl 3aBHCl.rl,loct'tt npoi(o,'I)t(I'tre!'Ib-

rrocrlr BCnbrrxer{ or aNrrrr'rrrry4r,r,6lrn BrroBb no.qrBep)r(AeH Bbrtsoll, ro,'IyrleHHbrii Apo u Lianup'a lr

no3Arree I(yHxeael,r, o rorr, qro nlloAo,rlKr.r'rer,rr,Hoc'rL, Bcnbrurex 6o.rtrue y 3Be3,lt 6o,rruroii cseltt-
\1OCTI,I.

THE VERIFICATION OF' AP])LICABIL,ITY AND MORE PRECISE DEFIN]TION
OF THE CHARACTERISl'lCS OF FLARE ACTIVITY OF UV Cet-type STARS, by P. .4.

Clrugainou.- Photoelectt'ic light curve-s in ihe B fillel have beer-r studiecl of fir,e flare stars

\Z CMi, U\r Cet, EV Lac, AD Leo and V1216 Sgr) . Tlre nraterial ri,as obtained at clillerent
observatories as a result ol observations car-riecl out according to progt'alttttre oi tlre Wolking
Group on Flare Stars of the IAU Corrmission 27.It is found lor each star that the mean dura-

tion ol Ilares decreases lr,ith the decrease of their anrplitude. The data obtained on the change

cf the rate ol appearing of flares and their nrean dutation rvith anrplitude are rept'esentecl by
pou,er functions ancl, rvitl'r the aid of therl, for four stals excludirtg U\z Cet, the porlion brought,
lry treak flares in the total energy of flare activil.r is deternrined. It is shou,u that this porlion
is comparatively srrall. This result confirnrs applicability ol the quantit), XP (obtalneJ by

evaluation ol the integrals of light curves of a1l ilares ob.set'ved and by subsequent sult.rtnzttiot.t

oI these integral.s) as the characteristic ol the total energy ol stellar flare activity. F'or UV Cet,

however, it is irnpossible to continue on n,ea1< flares both the dependences obtainecl oi the rate
of appearing and the nteau duration of llares on their arnplitude because this continrration bring
us to the conclusion that the total energl, ol flare.s is infinitiveiy large. The depenclence oi fla-
re dulations on stal luminositt, is rerriseLl. \Vhen rve hall talier-r into account the existence,
for each star, oi the dependence of ilare duratio;'rs on their amplitude the conclusion obtai-
ned by Haro and Chavira and, later, by Kunkel u,as confirmetl that flare durations are grea-

ter on the stars ol highel lurninosity.
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-.--Bgnpocy o ntt6ope xapar(repr4crHI( Bcirbrrxe.ruor.i ar('r'HBHocrrr 3Be3A rr.rna
UV cet [ocBflIrrerra AoBou'rbuo o6muplrar ,'r]4reparypa. Ha nepnlrx [opa]i r.rc-
cd'IeroBaHizfl., HaIIpur\,rep lr, 21, 6rr,trr ocuosaHbr I-ta orreHI) cxyAHo\,r NrarepHaJre
ua6,rrc4euui1, ta cetluac oHLI ultrepecHbr Jrfi[tb c rorIl{u SpeHr.ru r431ruenr" ,,aro-
pI4H Borrpoca. tr4cc,relonauxfl rrocJreAHr.rx ,rrer s rofi r.irn r.tuofi c.reneuu ucxorrfl.r.
,l3 Ilo/'toxeHnfi, _VcraHoe,'reHHbrx K),nr<e,rer,r [3J, xot.opagi enepeue npH rr3yqe-
H14I{ BCrIbllxe,IHoli aI{TuBHocru y.ne,,iHJ'r 3Haqtire,'IbHoe suHr,,{aHLle pon}I ua6rtro-
4arerouoli ceJrer<tlr.rH.

Brr6op xaparirepacTr4K Bcnbr[ressofi arr,r'r.inr]ocrr.1 cra,r ropa3.r{o 6o,ree o6ot:-
HOBaHHbTM 6naro4apa i.iHrelrcHBHoMy npoBeAentrrc rl2oroe,rer,iprrecxux ua6lrc-
Aeuufi. B- pe3yd'lbrare-rlero B Iloc,'Ie.(rrue ro4rr 6un uaxon,res 

-o6urupuniii 
ir,tare.

pr4alr. Kyuxenenr [4] usyvenr,r r{pr.rBbre 6,recna oKo,'10 1000 scnornex I1 enesr
}I onpeAe_r'IeHbl xapal(TepHcTLtKl4 ncnltrueqHot2 aItrr.iBHoCrLr n rrprauRrofi l.rNr cH-
creMe. Hecxo,rlno Hr{ar cr.icre_Ma xapar{TepHCTHK rrprnffra pa6oqeji lpvnnoir
rro BCIbrxrzBaroulllM 3Be3AaM Kouuccl.ni 27 N\AC. B srorl cr.rc.r.eMe onpe1e1errbt
X_apaKTepI{CTI4I(H HeCI{Od'lbI{lrX CoTeH BCIlL,l[lel(, B oCHOBI-tO^{ AJtg 1flTU 3Be3A.
Hexoroprre npeABapuTe,'rbHbre p€s1,r,orrlo, aHailu3a srr.rx AaHHbrx [pr.rBeAeHr,rs [5, 6].

K1'uxe"lr [41 cparrrz.rr aKruBHocrrl BcrrbrxHBarorrrlx 3Be3A c roMour,r,H] rrapa-
MerpoB, orlicblBalolrIl.lx r{acrory rroflBJreHr.ifl Bctrbtrxel( pas,rr.iuuorli ar\,rlr./tr,rr\rAbl
a_oco6euHocrH xpr.rBbrx 6,recxa Bcrrbrrxer(. o4naro nc,re4irnue 6oatruoro prdrb-
o6pasua _HsMeHerrrzfl 6,recxa Bcnbruer( qr.{c,'ro napaMerpoB, ueo6xoTlurr,roi^ gn,
toro, uro6rr ero onHCarb, AoBo,'rbHo BeJrr4r{o. Kpoub roro, us AaH}rbrx, no,TyqeH-
Hblx KyIIKereM, TpyAHo cocraBurb o6u{ee npe^CTaBJreHrie o Kpr.iBbrx 6,recxa
BCIlbrIxeK xaxoii-"rru6o 3Be3Abr, Tar( I(at( onpeAe,'reHl4e BCeX BBeAeHHbrx HM I]apa-
MerpoB Bo3MoxHo ,rII.]IIb A,lfl cHd,lbHbrx BCIlbrrrrel{, a gna cna6trx BC;1btueK - He-
B03MON<HO.

lloerouy Mbi cttI4TaeM, r{To IrpH cpaBHeHr.ir.r scnuueqHori aKTuB}rocrl,r pa3Hbrx
3Be3A CJIeAyeT I4cno,'lb3oBaTb xapal(TepHCTLII{V. IloKa3btBa}oxlyrc, KaKoBa CyM-
MapHafl aHeprurr Bcnbuuer(, BbrAe,treMafl B eIHHr.rL(v BpeMeHil. Oupege,reuuau
TaKLTM O6paSOU XapaKTepr4CtUXa 6Atna 6tr ua,ryo qyBu.r.Bure,,rbHa r< r.rFrAr4Br.rA\/-
aJIbHblM oco6eHuocrgM KpHBbtx 6aecxa Bcrbrrret( r.r BMecre c reM ut\,te,ra 6r,t gcutg']
Sueuuecxari cMbrc/rr.

Taxas. xap_axrep-ucrr.ir{a y)Ke [peAJroxeHa n [6]. Mtr firvreeM B BtrAV xapax-
repLicrr.rxy 2PlT.tIarouuul,r, uro 7 o6osuaqaer o6ulyro npoAorrxr.rre.rrbHoc.r.r)
ua6,rrcr1euutl, a 2P - cyivrNry r{HTefpa,TbHbrx tznrescunuocrefi 3apetr.icrfrr.r.
poBarlllblx BcllblilleK, A,lf onpeAe,'IeH14tI KoTopbtx CayIKLIT CxeAyroqee Br,rpa)Ket{[e.

l, -

o 1,'- 
/n, t(1) - InP -\ k d/, (t)

/r

r[€ 1611 (l) - noror< r.isr']vr{eHr.rr{ 3Be3Abr tso BpeMrr Bcnr,rurKr,r, a I u - rorol(
IreBo3r\,lyureHHofo H3,',ryqeHr.rrr 3Be3Au. Bepxuru:r u ul.t>riur.rir ilpeAe,lbr 14r{refllaJa
l, u t, coo-rBercrByrortraqa,ry Ir I(crru\r r.urrepBa,rra RpeMeFrr,r, B r.eqeHtje r{oroporo
Ilorol( ug6lrloqrtoro H3JIyqeHIlfl Bcrrbilrrflr rrlteBbruaer yrpoeHHoe cpeAHee r{Ba!.-
paTl4r{Hoe oTI(,'IoIJeLIHe ncxaslnrft npti6opa B rropN{airr,FroM CocrolHHr4 3Ee:iArrr.

Cueeu4uo, qro ZPIT .fiB.rrflercl c'rarrrcrnqecr<ori xapaxrepr.rcrrrxofi, rar{ r(ar(
cJtyx<aur4e Arrr ee onpeneJleHr.tfl Ee,[r,i!uFtbr noABep)KeLrr,r pflA], lrcr{a)}(amtlu{)i
Itx SarropoB, I(oropbte BI{Jrloqaror B ce6rr r<ax c,rl,uar:irrr,le oruu6xri, rar{ I,r acfrperr-
TL,I CEJICI(U.IIII.

o4rzu us rar(r.ix o((exron cBff3aH c rei\,r, ql'o rrexoroplrri Br(,'rir11 B c),M\,rapH)'ro
3HeprI{}o Bctrutruetluoit .aKTHBIIocrtt :tne3Abr Bltoclr Bcnbiuxu, aNltl.rtr.t'ryAbr r(o1'o
pblx Mellblxe flopola o6HapyNeullq. 3uaqentie artrx Bctrr]rrxer{ BnepBi,rg 6lrno ebi-
tlBr'teHo Kyuxe.ten'r [3J' xoropnrfi o6uap1,>r<u"[, qro qacrora roflB,[eHHfl Bcrrbru]er(
HelpepbrBr{o pacrer c yMeubixeHr4eM r.ix aMn,,rr4'r'yAbr. Bonpoc o Br{.xaAe c,Ta6brx
Bcnr,ruer( s )P oqeHr cyrqecrBer{, rar{ r{ar( noior o6uapy>r<eHus r,ro>xer dulr.
pa3,'IHtIHblM B 3aBI'lcHMocTH I{aK or :cf{exrr.rauocra cporoa/'ret{Tllr.rqecr(ort arrnapa-
Typbr, Tat( t,t or yc,rroBr4r? ua6"rrrc4enurt.
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!,a,ree cd,reAyer orMertrrb, rt'ro rpr.r onpeAe,'relrur.I I,tHTetpar'Ibnblx IIIITeHCI4BHO'

crell P Bo3HHKator cr4creMarnrlecxueoruLl6ru, 3aBHCrIlII4e or aMnnuryAbt BCitbllx'
xu. Alst xaxAoii BcIIrIIIIKH Ta HilV I{Hatt qacrl, xpnnorl 6,ryecxa se uoxer 6rtrl
nocTpoeHa r.i npoliHTelpllpoBaHa u33a Halil4ttl4fl lxyMoB lla 3a[HCflX, H [O31'OMy

no,'ryqaeMbre P scerAa 3aIlux<eHbl OAiraxo y cna6ltx BCnbIUeI( eror e$Set<r

,lelicrnyer cu,'rbHee, TaI( I{at( oHl.I MotyT' 6ttrr ntt.4eneHbt ila tpoHe ruyuoB Jlalrb
s6nuzt MoMeHTa MaI(cHMyrvIa,

BosHlixaer rar(x(e Bolpoc o roM, KaI{oBa Ao,lxtla 6ttrs IranueHbuafl npo-
Ao,'rxl4TeJrbHocrt ua6nrcAesufi T, npw i<oropoli HepaBHoMepHocTb BlIAeJIellllfl
sHeptHu BCnblrxeqilott ar(Tr4BHocrr.r yxe MaJro ct{a3brBaercfl }Ia pesy,rlbrare oilpe-
4e,reHul XP.

B [6] uaruu 6rtnu npune4euu coo6paxeHltfl B no,'Ib3Y Toto, q16 c]i,'Ibllble
BcrrbrrxKr.r BHocflT ocrlosHorl Br{JraA B cyMMapHyrc a}reprulo Bcrtuuequofi axrttB-
HocrLI BBe3AbI, H rro3ToMy HeAooueHKa oHeprHLr, eHocral4oii cJra1btMkr BCITbIITIKaMI'1,

Ma,'ro cyuecrBelrHa. OAHaro s [6] 6rr,rro -yAe,reHo BHr..rMaHr4e He BCeM 3arporryrbtr{
3Aecb BonpocaM o npuMeHraMocru xapal(reprzcruxu ZPIT. Kpoue roro, pe3y/'Ib-
rarbr, rrpr.rBeAeHHbre s [6], yxasuBailr4 Ha ueo6xoAul,tocrb Aa,'IbHeiimero vBexrl-
qeHV tl n p oAoJrxr.rre,r bHocrr.r p rrAoB s a6nloAeir ufi .

3Aecr n,tst BHoBF, Iz 6o,ree no4po6Ho paccMarpl4BaeM Bonpoc o npuMeHl'lMocrI'l
xapanrepr.icruxu 2PlT. Hauu npeAr'toxeH uosLIIi MeroA otreHI{H cyultapuoii
gHepruI4 BCex BCIIbrrrleK, npol4cxoAflIqux 3a BpeMfl 7. Eu,rn LI3yqeHLI I(pHBbIe
6,recxa BCIIbTIUeK nflTH BCrrbIxrzBarolqux 3Be3A, iro,'Iyr{eHItbre no Qoroe,reKTpt{qe-
cxlau sa6,rrcAeHr.iflM c Su.rrrrpol,t B pa4ou aBropoB trpetlMyu1ecrBellFlo B rlo-
cr'reAHr.re roAbr r4 ony6rrlxoeaHHbre B [7-80] , a raK>Ke no ua6nrcAeHuflM aBropa
n H. Vl. lllaxoscNori s 1972 r. Sror Marepua,r HaKor,'IeH B nepuoAbl I(oorepa-
rr.rBHbrx ua6rroAesrafi, IIpoBoAlrBrxt4xcr LJrfl xax4oii I43 sBe3A OALIH pa3 B loA rlo
nporpaMMe Pa6oqeii rpynnbr Iro BClbIxLIBaloxr,I4M 3Be3AaM Kolvtucctttt 27 N\AC,
a raKxe B r4HTepBaJrbr BpeMeHr.r, Jrex<aurr.ie r,'iaBl-rbrM o6pasorra e6,rrleH arl'tx tle-
pr4oAoB.

I. Mero4 onpeAereHr{r cyMMapHofi eHeprun BcnbrIrIeK

Mrr s71ecl He paccMarpr4BaeM oco6eusocru ncnrnue.{Hor? aKTLiBHocrH B or-
Ae,'IbHbIe neplIoAbI Ila6nrc4eHufi 3Be3Abr, Ho, HanpoTLlB, crpel\4l4MCn llat:irt'l cpe4-
Hae xapaxrepr4crur(r.r aKr[rBHocrr4 no Bo3Moxno 6o,ree o6urupuouy H oAHol]oA-
HoMy Marepuany ua6ntoAesufi. tlro6rt roBbrcplrb oAIropoAHoclb Mareprtaila,
MbI paccMaTpr.iBaru ue BCe 3aperv cTp14poBaHHLIe BCnbltr-tXII Aauuoti 3Be3Abl,
a roJIbI{o Te, aMn,,rHTyAbr i(oropbrx rn,"* : (10o, (/n,r*) - I o)ll t) 6vtttu Bblule
onpeAe,'IeHHoto 3HaqeHHg. llsl Aa,'Iee IloflcHuivt, I(at( 3TH 3uaqeHu n 6at,tu HafiAeuu.

Bcnuui<l.t xaxnou gBe3Abr 6lr,rr,r Hauti pa3Ae,reHr,r Ha cri,'rbrlbre u c.rua6ue'

!,ln eroro our,r 6u,ru pacnoJro)KeHbr B rrocJreAoBa'reJrbHocrn y6r,tnautta Hx al\t-
n.rruTyAr,r. Te u3 rrrlx, r(oropbre HaxoAHJlHCb B l-raqaJre arori noc"te4oBare,'IbHocrtt
r.r cocraB,'rflr,ru or 6 ao i3% o6uero r{r4cJra paccMarpr4BaeMbrx Bcrrbruret(, Mbt cqll-
TaJII4 Ci4,'ILHbIMH BCnI,IIUI{aNILI, a OCTar'IbHble 

- 
CAa6UI,IU.

IIpa onpe4e"reH14r.i cyrur,rapnofi aHeprr4r{ BCnbrurer( A,rrrr cu,'rbublx BCnbtLUel(

MtI lpocTo c,IoxilJ,,Il.t ux Be,rt4qt{Hlt P, cuutafl, qTo oHtl N1a,ilo ucI(a)KeHbI pac-
cMorpeHnblM esnue eQ$er(ToM rxyNroB. Br<;ra4, eHocr..rMr,rir B cyNlN,rapH)/ro 3uepttllo
c,ra6rn,ru BCtrbtIrII{aMI4, [,ibt oUeHLIJIu c r]oMoulbro Bbtpaxeril.iii, npegc'laB,rfllolrllrx
3aBI4CI4rvrOCTb qUC,la BcnHlxer( Li I.rX CpeAHeii npO71O;DXti1'eJIbtIOCTl{ O',l IJX aM[Ali-
ryAbr.

flpeuuyruecrna, cBnsaHubre c HCuoJrb3oBaHr4eM aNlrtiul'r'vAbl lnrur '-
: (10*i(l,rn*) - I;l ] r, B roM, rrro 3ra xapar{repr4crnKa iloABep}r(erra 'ro,'Ibt(o
cnyuariHrnr orurl6i<anr, LiMelo[\I4M Hopx4arbHoe pacnpeAeJrer.]He, B o'r'.[r{qtte or I4tI-
rerpansuoil HHTeHCr4BHocrl.I P, tatrelonlerl, Irat( N,rbI y)Ke orN,rerr.r,,rr.r, cucreMal'tiqe-
cxrrc ouru6NH, 3aBrrcflulue or aMrral4r),Abr.

KaK noxasaJl Kyuxe,rl [3], qttcao BCrbr[rel{ /? B Her(o'ropoNI ttFI']'epBa,'Ie Bpe-
Met{u, aMllr'r4Tyllbl Koropbrx 6ontrue r4,'ru paBHbr Sr{xcliporaHrrorlry 3HaqeIIU}o I,,,,,.,
cd'IeAyIoIIrHr,{ o6pasortr 3aBrrcuT or r.u*:

lgn: a I blgi,,,u* (2)

9;



flocxo,rsry P ul,Ieer pa3Mepr{oc'fb BpeNreHU, 2 r,,r,,x - Bc.rrilqHHa 6eapa:uep-
Hafl, TO P rvroxuo npeACTaBHTb B BI,tAe

P : i^o* Lt. (3)

Bxo4nulyro B gro Bbrpa)KeHue Be,'rr.rrrHny Al narr 6y4ena Ha3brBarb ar(BHBa,{eHTHori
n p OAO,'IXHTe,'I bHOCTbIO BCIIL,IIII KI'I .

Mu 4a,ree roKax{eM Ha ocHoBe Hclo,,rb3oBaHHblx AaHHbrx, qro cpeAHflfl

3r(BHBa,rreHTHaf [poAor'r]Kure,lbHocrr Il scnrrureK, HMeroulprx aM[JrHryAY l.n*,
yAoBJrerBopfleT craTHcrr.{qecr(or1 3aBr.IcHMocTH, I(oTopy}o MoxHo ilpeACTaBLITb B

BHAC

lgAt: c{dlgi,n^*. (4)

CyqecreonaHHe rar(ori 3aBr.rcr4Mocrr.r 03Har{aer, qro cpeAHflfl Be,'IHquua P scnsl-
[IeK C alVtn,ruryAoti l,rr,,* y4oB,'ierBopfler coorl{oueHlirc

1e P : c ,l- (1 l- d) 1g in,o^. [(5)

C 4pyroft cropoHtl, cyMMy BeJIHqHH P cna6sx BCITL,IUeK Mbt npeACraBHM c,'te-

AyloqI4M o6pasou:

'D4r crao 
-

e ffar:
o';;" 

dP. (6)

B erou BbrpaxeHr,rr4 nepxuuil npeAeJr r4HrerplIpoBaHHE lracJleul{o paBeH BeJIIzqr.IHe

P, cantofr. cna6oh no aMUrr4TyAe r43 qr,rcJra yxe oro6paHHbIx clrJrbHblx Bcrrbl[reK.
Hilx<gult ripeAer'r zHTerpupoBaHI,Ifl MbI IIo,'Iox<ItM paBHbIM HyJIlo, [ocKoJIbKy a3
ua6.rrc4euzrt rroKa irro HeBo3Mo)KHo onpeAe,'Ii,rrb, KaKoBbI aMfl/'i?tryAbl z Be,'I[-
,{fiHsr P caMbrx cra6ux BcrrbrrrreK. BxoAnuue n (6) npouaBoAHble dnldi*,r* vt

di^u*ldP Mbr onpe,u,eruM c rroMourblo BbIpa>xenffi (2) u (5),lpuueM HyN{HyIo I{a\4
tpyHxuraoua,rbHyro 3aBLICI,rMocrb P ot l-r* MbI 3aMeHIzM crart4crurlecxoli, xoropyto
floryqr.rM rzs Ha6nrc4enufi. Mu npoBepliM n 4a,ntuefiureM Aoriycrl4uocrt rattofi
saMeHbr. B pesy.umare no,'ryqr.IM

, bc 'Pm"* b

)P.,,0 : - r + d-t- 
1o('- r+z) \ nR ae :

o 
o (o-.?'r) *+,ltn'"*

- - t -r7 * lo\ '+o 
) P'*o l, (7)

Tarizn o6pasou, tro AaHItbIM ua6nrc4eulaii A,rs rax<Aotl 3Be3AbI MbI onpeAe-
J[4M CJreAyrOU,[Ie BeJr],Iqr4HbI:

l) cyurray Be/'IHqLIH P scex BaperllcrpLipoBat{HbIx ncrrturer 2P;
2) cynauy BeJrr.iqr4H P cu.rlsux BcrrblrxeK )P"nruri
3) xoaSQuuaeHrbl a, b, c, d sasucuwocrefi qncra rz cpe4uell rpoAo,'t>xl'lre,rb-

HOCTLI BcrrbrrxeK Or aMflr].iryAbl.
3areu c noMolrlblo (7) uu uafi4eu )P"roo 14 cpaBHLIM XP"rro* * )P"rro c

)P. Taxuu nyreM Mbr npoBepIIM npliMeHl4Mocrb Be,rtzquHu )P B KaqecrBe xa-
paKTepr.rcrr.rKr.r cyMMapr{ofi sHeprun scnrtueqHor:l aKrtlBHocrr4. Kpoue rolo, Mtl
vror{Hr.rM HeKoropble Apyrue npeACTaBJIeHI.Ifl o Bcrlbltxeqsoit aKTHBHocrIz.

2. Feay.rrraru

B ra6n. I rpzneleurt Ha3BaH[fl l,t3yqeHHblx HaMIi 3Be3A, toAbl npoBeAeHufl
ua6,rrcAesufi, o6u1ue [poAo"rxIIreJIbHocrLI sa6,uoAeHuft c $u,rtrpou B tz coor-
BercrByrolrr4e I,IM cyMMbI Be,'ILIqLIH 2P ncex 3apetuclpI4poBaHHbIx BClIbIueK'

,I[,.r4 4anruefimero paccMorpeHus ua6ntoleHaft ualvl Heo6xoAuuo ofipeAe-
Jlarb 3HaqeHlle aMnJIHryAr,I l,rr* : (10*r (l,nur) - I il I o, Haq:alar c K^oropolo
MoxHo 6uru ynepeHHbrM B peadrbHocrlr 3apetrlcrp14poeariHoil BctIbInIKLI. 3ro sHa-
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YZ
UV
EV
AD
v1216

CMi
Cet
Lac
Leo
Sg,'

1972
I O'7 c)

572,8
477,6
437,2
426,9
301 ,9

664, 6

525,4
178,0
,?G 

'll ,7

Ta6,rr.rua 1

T, +ac I P, ttuuCesosH HadrloAeslifi

1 969,

I 969,
1970,

1969,
1 969,

qeHrre 3aBr.rcr.rr oT cpeAHeri aMn,'IrITyLbI I{OJIe6aHLIfi nOKa3aHHq npl46opa, BbI3bI-

BaeMbrx ruyMaMLI.
Hanouuur,r, rrro KalKAbrfi yvacruur KooleparllBHbtx [potpaMM olpeAe,'IflJl

tro cBoHM Ha6,'rroAeH[flM cpeAHroro r(BaADarr.IqHyIo or]ru6Ky oAlroro u3MepeHllfl
corJracHo BbIpalKelIurc

--Fr
Io

(B)

fAe 16; 
- 

pflA orcqeroB I43MepIITe,'IbHOrO IIpII6opa A,',Iti sBe3Abl B HopMaJIbHOM

COCTOflHHH 3A BbIIICTOM QOUA HC6A LI I O - 
CPCAI{EC APZ4)IVIETI,IqCC.KOE, [O,IYI{CH.

HOe rio 3rr.rM 3Haqeauaxt, In!. )ru 3l{alleHHfl o npLIBeAeIIbI B l7-80].
i Mlr AJIr KaxAoil i4s gBe3A ycpeAr{HJru 3HaqeHHr o rro BCeM ee H3MepeIl}lfllvl B

pa3Hbre Horrr.r u Ha pa3lrbrx o6cepBaTopl,Iflx. llpH sroM r"{bl yqLIrbIBaJII4 Ar'ILITer'Ib-
Hocrb Ha6.[IoAeHZfi, ripoBeAeHIIbIx c relu HJIH HHbIM srlaqeHHeM c. 'faK, HarlpI,I-
Mep, ecJrr4 B TeqeHI4e [poMexyrKoB BpeMeHH Tr, TrU T, OtStU6Xfi 6btJlLI' paBHbI

COOTBeTCTBeHHO o'1, oz vI 6s, TO MLI HaXOAIZJII{ CpeAHee KaI(

) 6rTr + 62T2 * osle
l1ft2fts (e)

TaNuna o6pa3oM, noryqeubl c,TeAyloque 3HatIeHL{r o: A"rifl YZ ClIi o :
:0,05, ans UV Cet o : 0,09, 4,rx EV Lac, AD Leo, V 1216 Sgr o : 0,03.
B Aa,lluerimeM Ivtbr Cqr.rTa,rM gapetucTpupoBaHl-Iyrc BCnbIIxKy pea,'IbIloli, eC,'II4 ee

aMnJILrryAa i^^y )).- 5 o, a l<pueyro 6recKa BcrrbrrrrKr4 paccMarpl{BaJlll B rpeAeJlax
LIHrepBa,'Ia BpeMeHLI, AJIa Koroporo I : (10*r (l) - Io)llo> 35.

Moxuo oiuerurr, rITo npn 6olee crporoM paccMorpeHlzx creAoBa,'Io 6nt He

yCpeAHflTb o 116 BCSM pflAau Ha6IloAeHLIft, a BSsTb HaLI6OJIbuee LI3 BCex [o,'Iy-
qerrr-rbrx ee 3HarleHr{ri. OAsaNo rotAa ttpr.iMeHeHI{e roJIbKo qro yl{a3aHHolo I<pI4-

TepHfl peaJlbHocrH cH,'rbHo coKpaTH,IIo 6u qucno paccMaTpaBaeMblx BcIlbIIrIeK.
llocxo,rrxy our.I6r(I{ pa3HLIx pEAoB Ha6rIoAeHHfi o6bII{Ho 6tttu 6nuzxt APYI x
Ipyry h Jlulttb B peAI{IIx c,[yqafx o]ILI B HecKo,'IbKo pa3 rlpeBbllxalrLl t5, To MbI

cqlira,'rn, qro Kpl{Tepr4i4. inax )> 53 4ocrarorlgo HaAe}KeH A,lq CyXAeHI'It{ O pe'
aJIbHoCTH BCnbIITIeK He3aBI{CaMo oT roro, Ha KaKoil o6cepBaTopl.iLI oHI'I 3apelh-
cTpHpoBalrbr.

!,.nr xax4oft ssesALt 6sLru nocrpoellll Ta6,'II4qbI, B Koropblx paccMarpuBae'
ML,Ie BCIIT,IIr1KT1 6blJI14 paCnOJIOXeHbI B [OpflAKe BO3paCTaHI',Ifl l6nal A AJIr Ka)K-

Aoto 3Har{eHLrn i,,.ax 6sr,ro saiiAeHo rlltcro BCr]bIrreK, aM[,'II4TyAa l(oropblx 6o,'tlue
groto srralreH:an uilv paBHa eMy. 3areM c[oco6oM HallMeHbu]r{x KBaAparoB 6buIH
oflpeAer'reHbr 3HalreHrifl KoacF$urrfieHroB cr H b ypanueHun (2). Cru 3IIarIeHLIfl Li

coorBercrByroq[e rrM cpeAHue KBaAparHqHbIe oI]I[i6Ku [pI'IBeAeHbI B rl6il. 2.
r{ro6lr Hcc,rreAoBarb cBs3b MexAy cpeAr{eii oKBHBaJIeIlrHoii rtpoAo,r)Kl4Te,rlb-

HOCTbTO BcrrbrrrreK H Hx aMrr,rlr{TyAofi, IjO KpI{BL,IM 6,leCra 6stll'i onpe,nereilbl I'IH-

TepBaJrbr BpeMeH[ la, cooreercrByloufie pa3IHiIlIbIM AOJIgM aMn,'lIIryALI q.Ha'
npHMepr /0,, oeuauaer npoAo,'IxflTed'IbHocrb rofi IIacrIi KpI'IBofi 6.necr<a, A,ttg

Koropoil,orHoflreHue sI{ar{eHl{ft I K l,rru* [peBblixaJlo LIrl{ 6bulo paBHo 0,1. Bce

7 l4ss. Kpuucxoft o6ceprar., r. L 97
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Ta6.nnqa 2

3nes4a

BCnbrrrII{I4 KaN(AOI1 3Be3Abr 6U.rlw pacnpeAeJreHbr Ha HecKo,ilbr(o tpyll[ coorBer-
crBeHHo BL,r6paFrHbrM HHrepBa,'raM aMrr,rr.iryArJ. [,rr rax4ofi rai<ofr ipynnr,r 6u,ro
ONPEAC,IICHO CPEAHCC SHAIICHHC AMN,IIHTYAbI I,.,*, CPC4HI,IC IPOAO,IXHTEJIbHOCTII
t, Lnx pa3r-rbrx q u cpeAHHe r(BaAparr.rqHbre ouu6Krl 3HarreHr4 ri cpeAHefi npoAo,r-
xr{'r'e,rrbr'rocrn. flonyueuHbre rar(HM o6pasor,r AaHHbre nprrBeAeHbr s ra6n. 3-7.
Cauoe Hr4xHee B Ka)KAoM u3 cro.rr6qoe T.a6n.3-7 suaqeule t,, coorBercrByer
i : 33 wnn 6rusnouy r{ HeMy. cauurlnenufi cro.r6eq sHaueurzri 1,, coorBer-
crByer cr.r,rIbHbtM Bcrlbtrut(aM xa>x4ort LI3 3Be3A.

YZ CMi
UV Cet
EV Lac
AD Leo
V1216 Sgr

+1,4e+0,03
+2,09+0,01
+1,06+0,03
+0, Bl +0,04
+0,51+0,04

-0, B7+0 , 02

-1 , lB-f 0,01

-l ,06+0,01

-0, B8+0, 03

-1, 16+0,02

+0, 28+0 , 06

-0 , 16+0, 07

+0,38+0, 1B

+0 , 54+-0, l3
+0,48+0,15

0,85+0,14
2,20+0,28
3, 96+0 , 90

+0, 23+0, 07

+0,14+0,04
+0,31+0,06
+0, 26+0 , 0e

+0,68-i-0,i8

Ta6.nr.rqa 3

0,79+0, 16

|,07t0,32

0, 441-0 , 06
4,77 -:r0,10

to,o

'0,r9
'0,11

'0,06

"0,03

1,1H 0,18
4 , 10+0, 83
7 ,22+1,43

t2,7 1-2,3
2t ,B !:4,2

2,56

I , 94+0,62
5,11+1,59

B,t7+2,78
9,24+1,60

T a6 tt,Ja 4

Cpe4une trpo.4oJrlr(r.rreJrbHocrrr to r,ttt UY Cet, x*w

,q .,,n*:te,ze 0,550,78

' 0,5

' 0,27

lo,r9

t o,r,
/o,o o

lo,o,

0, 49+.0, 09

0,98+0, l9
1,32+0,22
2,ttf-l,43
4,19j-r,13
7,48+1 , 51

0,35+0,06
0,55+0,09
0,82+0,12
r,l5+0,16

I 1 , BB+0,24

0,35-l-0,05
0, 63+-0,08
0, B9+0, 1 I

I ,25+0, 16

0, 331-0, 04

0,59+0, c7
0 , B3+0, 09

Cpe4uue npoAoJr)(r4Te;rr,uoctlt ln

Ta6.nraua 5

D,lrfl EV Lac, .ttltr.t

Cpeauze [pofloJrxrrreJrr,Hocrrr tn [.na YZ CMi, lwutt

t o,o

to,zB

t o,ro

'0,0E

'0,01

l ,46-j-0,28
2 , 9910, 49
6,82+ 1 , 48
l1 ,4+2,S
25, 9+9,6

1,17+0,30
1,98*0,42
3 , 59+0, 69

4, B0+ 0, BB

0,691-0,12
1,34+0,23
2,15-1,0,33

0,72+0,15
I,47+0,21

9B

tn

I,20



Ta6nnqa 6

Cpe4uue [poAoaxr{TeJrr,Hocrr4 I.o Lnn AD Leo, .truu

fr*:s,oo 0,49 0,2G

I o,s

'0,20

'0,t0

'o,01

1,85t0,62

Ta6,rr.rrta '7

Cpe4uue flpoAo,'rxr{Terbr.rocrl4 tq r,Jrn Y1216 Sgr, nua

2, B7+0,91
B , 32+3, 02

18,31-6,0
37,2:L-8,0

1 ,47 -):0 ,42
3, 28i-0 , B0

6,98+2,22

I ,571-0,59
3,45+0, 86

-irro*:\ 
,71

1,40+0,62
2,511-0,93
4,l>t 1,40
B, 17+2, 90

0,38

0,44t0,17
1,00+0,42
1,55+0,04

0,40+0,09
| ,32:10,7 4

0 ,24

0 , 20+0, 05

IIpu paccuorpeHli[ Ta6il.3-7 Mo>xuo 3aNIerHTb, I]ro 3tIaqeHHfl tq niltr AaH-
.Horo q B o6UeM pacryr c ytserrrLrqeHr,teM coorBercrBylouux 3HarIeHurl irr,,*. flrfl
KOJTUqeCTBeHHOTO Lr3yqeFrr.rfl 3TO|O as$eXra Ar'rfl r{axAor? r{3 3Be3A CIOCO6OM Har{-
MeHbrxHx KBaAparoB 6r,r.ra ualileHr,r KossoHuaeHrbr ypaBrrer{Hr? Br.rAa

lgtr: c' '+ d'19 inru* . (10)

Vcnoer{rte ypaBI-IeHr4fl 6unu cocrats,'reHbr ro,,rbr(o AJIfl Tex 3HaqeHr.ril q, Lm Ko-
TOpbrx r4Mer'rocb He MeHee Tpex 3HarreHuit tq.

finx xaxI,oit r.rs ssesA BCe peueHarr 3rHx ypaBLreH].rri AaJILI AoBor'rbHo 6.[H3Kr.re

Apyr K Apyfy noJrolKHTe,'rr,rrbre 3HaqeHufl cl' . orcrcAa MolKFro 3aK,'Ircqr.rrL,, r{To c:

yBe,T[qeHaeM aMUr[TyAbr pacTeT cpeArrf fl npoAo"rr)Kr.iTe,'rbHocrb I(aI( Tex qacTeii
r(pr.rBbrx 6,tecxa, AJrg Koropbtx 16,'rr43Ko I( ilrax, TaIt rr rex, Aar{ I(oTopbrx l3rra-
IIIITC,TbI.IO MCIIbIIC I,,O*. IiPH 3TONI, OI{CBI]AHO, AO'T>KLIA PACTI,I ]I CPCAHflfl 9I(BX-

Ba,rerrrHafl [poAoJI)KI]T'ed'rbHocrb Bcrrbuur(H Al. Ec,rra AorycrllTt,, riro pa3,rluqur
n d', nolyueHHbrx AJIg oAI{ofi r.I Tort >xe 3Be3AbI, Ho AJIrr pa3Hbrx gHaqennft q, Bbr3-
BaHbI TO,'rbKO Cd'IyqafiHbrlrll O[II46KaMH, TO I{O3droUIIHeilTbt d' C.nelyer Cr{r4TaTb 3ri-
BnBaJreHrHblrrru r<oaQQuquelrraN{ d a ypanHenurrx (4) . Hrncstro l'aK Ivrrrr I.i nocry-
IIILI,'IH. MbI oIIpeAC,{I4,rIr.i cpeAH]4e r{BaAparr{qHbte otilfl61(u d' uuafitttu c I.rx rroMorqbro
cpeAHue BecoBbre 3HaqeHHq d" xoroprre 3areM Hcrro,'rb3oBa,lri BNrecTo xoecpcpa-
qr4er'rroB B ypaBHeuirxx (a) u (5).

[,rr onpeAeJret:afl xoaQQaquenroB c Mbr no/.cr&Rllaru B ypaBHer]ue (5) y>xe r-rai;r-

AeHLrbre 3HarleHuf Ko3souqlietffos d I.i SHaqeHflr{ Be,Tllr{r,rFr P I.{ i,,r,,* AJIrr cri,,Ibrlbtx
Bctrb[]reK Ka>KAori a3 3Be3A. flO,ryueuur,re ypaBHeHr4fl 6bril\1 peueHbr croco6oNr
Hal4rvleriblrllix KBaApaToB. Mbl orpar-rHrru,'IHCb paccMoTpeHr.IeN{ TOJILT(o cr{rlbrlblx
BcrrbltueK, TaK I(aI( A,'rr{ Hr4x BeJrr.rqr.iHbl P s uai,rN{eubrxerl cTe[eHH ],rcKa]Keilbr
ynoMfl r-ryrbiM s$4reKroNr ruyMoB.

HafiAesslre B pe3y,'rbrare grrlx Bbrr*ic,'IeHuri 3Harreur.ifl xoe$$uqueuroB c r{

d pt cooreercrBylou],r.ie ul,r cpeAHHe KBalparurIHbre ourl6rc.I trpr,rBeAeHbr s ra6n. 2.
Tarvu o6pasor,r, ra6Jr. 2 coAepxr4T BCe AaHr-rble, Heo6xoAr.iMbre I(Jrs BLrquc,{eHr.rfl
Be,'rIltiIHH XP.nro c noMotqL,Io (7). flpuuur,rafl Bo BHI{N,laFrI4e AoBoaruo 6o,rrurae
SHaqeHLIfl orxu6or( A,,Ifl Ko3rp$HU,HeHToB c t4. d, cileAyer orMerr.ITb, qTo flo,lyqeHrIoe
cooTHorxeHl4e MexAy r.rHTeHCr4BHocTblo u aMUI[TyAoii Bcrrbrrrlet( He A,rifl BCex
3B$A OlIpeAed',IeHO AOC',raTOtrHO yBepeHHO. 3rO AbrgBanO r(aK OtpaHr.{qeHHflMIZ, BBe-
AeHHbIMH nptl paCCMOTpeHHII MaTepfla,'ra, TaK H pear'rbHofi AOBOJIbHO 6O,rturoi.i
4ucnepcuefi npoAo,rllKr,rre.rrbrrocrer? tscrrbrrrreK, r,rMerorrlr.ix oAr4HaKoBbre aMnrrrr4TyAbr.

I o,s

I o,zo

.0,16

'0,04
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l,vloxiro, oAHaKO, Bbri)a3r,irb rraAelKAy, qro rrpr.IMerreuultfi 3Aecb N{eIoA npoBepKH

rpi{r,{eFir.rMocrrr xaparirepucrr.rr(rI )P 6o,'Iee ceo6o,qeH or cl4crellarrlqecKl{x olrIu-

6ox, qen Hcrlo,'IL,3oBannr,rii a [6].
Ilg,lyuegni,re 3Haqer.1.ig I1),,,,.r,,,, l- IP.r.o CpaBHeHbI CO 3Har{eHIIflMH xP.

3neega lP"rr;ron * EPcra6 EP

YZ CMi
UV Cet
EV Lac
AD Leo
Y 1216 Sgr

A"rlg saesAr,r uv cet lvtbl, ont{at(o, He cMotJIr{ BbtqHCJrr.ITb )P.rro no npnql4He

paCxoAr.n4ocrt{ COorBercrByloqelO LIHTerpaJIa (7). Ans oCraJIbHbIx rlerblpex

3Be3A CyhrMa Hr{Tetpa,'rbI-tbtx IiHTetlCuBHOCTeii BCIIbI[Iel(, Oqel]eHHaf C nOlvlOIII,b]o

Haueto MeroAa, B cpeAIleNI 60rlbule, qeM [o,rlyqeHHafl FIenOCpeACTBeHHO I'13 Ha-

6nrcAesltrl. OAsaxo BeJl.rqr.rHa 3TOtO pacxoxAeHr4fl, rrO-Br.lALIMOIVly, Tolo 111e 11o-

pflAKa, rITO H paCC\4OTpel1Hblx n [6J pas.nuUuit s2P, BbI3bIBae]\'IbIx Tetr{, riro 3Hep-

tur.i CaMbIX CHr,IbHbtX 3apetI,ICTpl.lpOBaHI]bIX BCIbIIIIeI(OAI-lOl4 H TOII }Ke 3ne3ALI MO-

tyr AoBo.rIbHC cl{ilbllo pa3,'II'Iqa'lbcf '
Tat<utvt O6pa3oM, ecp$er<rlr Ha6,rlrcAaTe,lbHoii Ce,'IeKUHH Moryr BbI3bIBarb FIe

So,rturee qevr b 2-3 pasa or,rr.iur.le > P oT ee LICTLIHHOIo 3Ha({eHI'Ifl. B qe,rou r'tox-
HO Cr{ATaTb, rITo flpoBeAetlHoe I{CC,'IeAOBaH}Ie [OATBep)KAaeT IIpl{MeHl',ilt',IocTb X<]-

paKrepr.rcrtiKLr>)P t,t cle,,raHr{brfi n [6] BbIBoA o roM, qro ocHoBIIofi sKraA B 3l-leil'

II4IO BCNL,IIUEqHOIT A I(TI-{ B I'I OCTLI BI I OC,fl T CH,'I bTI bIE BCIIbITU I(LI.

Mrr l.irraeeu Bo3Mo)r(HocTb paccNloTperl TaK>Ke coorHolrlenlle N{e}KAy qacroroii

rrorlB;lerjqg BC[bIIrIeI( u lrx aueprneli, ycraHoBJleul{e 3'roli 3aBxcliMocr}i [per-
CTaB,,IfleT LIHTepeC C Ou3tI,{eCKOIl rOqr<ll 3peHlifl, TaI{ KaI( OFIa AO"IIXHa 6st'rr, ne'

nocpeACTBeHHo cBr{BaHa c ruexaHr43r'loNl BbtAe,rleHpIfl ol-IeplI,1u BCni,IUeI(. C nouoult to

coorHoueHIlfr' (2) w (5) uerpy.ntto no,'IyqI'Irb BbIpalKeHI'ifl

755 ,7 664, 6
525,4

260,0 178,0
765,2 226,2
3i ,0 1l ,7

# : const Ph 
'

k:r+z-1,
(11)

(r2)

50t(a3btBaroilii.te, qt'O pacc\iaTilliBaer,Iafi 3allllcl{lrlocTb N'lO)KeT 6ltru npelcTaB'rleHa

cTerretlgbtM 3at(oLtoNl. Cor,raciio ,{21111llr,{, tlpllBeAe}lHblrl n ra6,1. 2, uu no;tyuael'r

3HaqeHuq rroKa3aTe,,irr /e . sett<utOqettl{t)le B npbAenax Or -l ,7 LO -l,B A.'Ig YZCMi,
EV Lac, AD Lec u V 1216 Sgr r.r panHoe -2,0 A,ns UV Cet (npu 6o"nee orpr'rqa-

Te,Tr,no\{ 3gar{errr.u4 la qlrc,ro BCrrbrlueri pacrer 6lrcrpee c yN'lellbIxeIII'IeivI Hx 3IIep-

run).
111:u h : -2 

3Heptirfl, BHocirNraf cla6rtrtra BCIIbIITI(alvlli, 6ecKoueuuo Be,rIHIla,

{.r Nrbr y>i(e orMeriarrr Bbrue pacxoAr.r},{ocl'b LILITerllaJIa sueprnii 4nr UV Cet. {lo-
a,,onoi,y B AettcrBI4re,'Ibuocr14 cy\'lMapllafl 3lleplus ecnbtrre'IHrii'i a1{TI'lBHocrlr

UV Cei Otpartt4l{etta, TO CJIeAyeT 3al(.[rcql4Tb, IITO A,'If 3TOIi 3Be3Abl H3Melle]llle
qacToTbr Ilofl;1,{eHi{ti tscflbllI]el{ B 3aBI'lCI'IN'IOCTI'I OT IIX 3HeprI4u HeJIb3fl npeACTaB-

JIfTb upoc,tbtM CTeleHHbtr,l 3al(OIIO\1. OAUaTO 3TO 3aKJIloqellfie eABa '11{ OIIpOBep-

aU", ,rru1n O6ulrae BLIBOAbI, TaK Kai( OHO C11paBeAJIIIBO TOl1bKO AJIfl OAHOii rl3 lrfTI{

u3yqeHrrbrx 3Be3A. cr<Opee, orro yr(a3brBaer Fra ro, riTo UV Cet - 
aHoillarlbilaq

BCIIbIXaBaIOUIafl 3Be3Ia'
Haxoneq, IIeo6xOAI{N1O COrloCTaBLiTb He,(aBI-IO ony6,lut<oraHIIble pe3yrlbTaTbI

I<Vui,<",1s [4]' c reiulu, I(oropble 1o;yqeHbl .3AeCb 
uarvu. Kyuxe'neM 6blJIi'I O[peAe-

JreHbr rrpolor,rlKr.rre,,rbHocr,r 78 ucno,ret( UV Cet pae.nuunoil aMnIHTyALI. FIa oC-

HOBS H3yl{el1lfl sTol'g Mareplla,rla OII ;1p11I]]eJI l< eltnog,y, qlo KaxOil-J,Iu6C t<Oppe-

JIar\I4Lt. NIe)t(Ay cpe.i1neft 11pOAO,'I)I(t{TeJIbl'IOCTbiO IZ aNI[,rII4TyAOI'l BCIILILUeIt HeT'

Hal,lru sAecr, paccnrorpe,ru, np,luo," 6.necra 6o,rree 200 Bcnbliilel( UV Cet It HafiAe-

Ha 3aBI4CLIlvIoCrb MeMAy cpe.lueri [po1l.o,'I]Kl'lreJlbuocrbio Il aMILTI{ryAOii, Ho rto

CpaBlleHlllo c qell]Ii]b\,if ApyluMH I,ICCJ'IeA0BaHi{bIMI.i IIaMI{ 38e3,(aM[ 3Ta 3aBI,{Cu-

MoCrL AoBoJIbHo cJIaSao (a"nn. 3Har{eHl4fl I(O3(lrU4lIileHrOB d B 'ra'llt' 2)' llOrNuo
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AyMaTb, IITO llpOTI.IBOpeque MexAy BbIBoAoN'l KyHt<e,rl Il IlaulllM Rbl3BaIIO rlCIo-

CTATOIIHbIM I(OJI I4I{CCTBOM I'IC[O,'I b3OBAHHbIX KYI'I KEJiCNI AAIi I]bIX''-..Kril;r..r,ro, 
Kyrnaro B pflAe cBogx ycc,rleAoBaHltt?, B roM qurlre-H B [4],

rrpliBoALtr cBltAereJlbc;ea e no",rray o6HapyxeHHoro Apo u rIaBI'lpa [81] sai{orra

y6gnauua cpc,1Heii npoAoJIxHTe,'IbFrocrI4 BCIrtrIIrteK c yMeHbueHHei\il cBerHN'locri]

3Be3A, Ha KOTtrpbIX 3TLI RCIIIIIUKIi trpOI{CxO.4rIT. C6lIapy)IieHHafl IIal!{li saBI'iCll-

r\{OCTb L{exAy CpeAHefi npoAOJI}KIZTeJIbI-IOCl'blo Bcnbl[lel( ll ilX aM['IuryAgfi 3a-

CTaB,,IfleT no-HOBOMy pacc[,laTpI4Barb \{aTepI{a,'I Ha6.rlloAellllji, ec'lu IubI XOTHM

eto IicnoJIL3oBaTb A,{fl npoBepl(I4 SaliolloNlellilocrI'I, o6tlapy)l(eHHoii ApO l'i LIa-

BI,ipa. MbI CqHTaeI\,I' rITo IIpH 143yqeH14ii CBg3I,1 Me}ItA)/ npoI,o,IIx{HTeJIbIloCTbI()

BCIILIUeI( H CBeTI4MocTbIo 3Be3A C,Ie,[.ye]T CpaBLII4BaTb BCIIITIIIIKI,I, i4MeIoUdI,Ie O.?xl,i.

HAKOBbIC 3i,IAI]CHHfl 3I{CPIU11, I'I3J'IYI{ACMOi{ B i\'{AKCI4I\'IYME I]CIIbIII]KH B EAIIHIiI'IY

BpeN,teI.Iu. B rO >xe BpeMfl Kylltre.nl onpeAeJlrIer CpeAI{I4e npoAO"IX{I4TeJIL'lIOCTld

Bcrrbrruel{ Kax(Aofi 3BegAbr ue3aBr4cr4Mo or Hx a\,lnJll{ry.n, T. c. elo 3HalIeIII'lr cpeA"

flei.i npOAO,IX<HTS,IbHOCTH COOTBeTCTByIoT pa3HbIM A,{fl l{a)KAO}i I13 3Be3.4 3Itaqe"

Hr.rflMipeAIteti aHeptt4tI, H3,'IyqaeMofl B MaKCI'lMyMe BC[biliII<H B eAHHI4lly Bpe]'{ellil'

A.rrn ucc,,IeAoeaHtrgx HaMI4 trflTl4 3Be3A 6trt,'Iu oro6paIIbI Bcnl,lilll(Ii, A,rlFI lio-

ropbrx sHepll'Ifl, I43,tyqaeMafi B MaKCHMyMe B eAI4HI4lIy BpeN',leHI'I e Qy1ryng B' ra-
Kaf )I{e, KaK y BC1LI1I]KH UV Cet, un'lerouteii aMn'tu1'yAy /t.ox : 10,0' Coortto-

uellue, Aatoqee lepexoA oT aN{[JIHTyAbr BCrIbllr]KH I( gFlepll'lll, I]SJIytIaeMoI4 B eA[]-

HHrIy BpeMeHId,6biIO Hafi.l,eFlo HaMH AJIrI Kax(AOii ]43 sBe3!, altaJlolHqllo ToMy,

KaK 3ro 6u.no cAe.laHo B [82] . HafiAenuue raKI'IM o6pa3oM cpeAHI4e npoAo'lxu-
Te,rtbnOCTH BCIibIIIIeK lr.r, COnOCraB,'Iellbl C 6OJiOMeTpxr{ecI{I'lMU a6COIIOTHbIMI4

BeJrr4qlrHaMr4 Kax,u.ofi Hi'ieesa. 3Ha.reHIzq 6o.nouerpuuecl{I{x a6corlorHblx Be.[LI-

qr4H B3qrbr cor,'iacHo [6] .

3Be3Aa to,s .&lbol

YZ cMi 0,91i0,17 +9,5
UV Cet 0,4zr1g,Ot ,1 12,!)
EV Lac 0,70 t0,15 li),1
AD Leo 1,7:l+0,60 +B,i
\1 1216 S1r. 0,92+0,2r0 +10,8

KaK eUAllO Li3 COnOCTaB,rIeHI.It{, Hal'l6oJlbtuee 3}latleHlIe 16,5 COOTB€TCTBYeT

AD ]-eo, r.rMer{lqeri i.tail6oJrbrxyrc cBertiNtocrb, a HaHil,leHLIUee 3llaqel]I4e to,o -
3Be3.[e UV Cet, CBeTLIMOCTb KoTopOIl llal4l\{eHbliaf CpeAI4 paccN'larpl4BaeMblx

3Be3A. 3negAu YZ CMi, EV Lac H v1216 Sgr ril,teror npo\{ex{yror{Hb1e 3tlaqeHllfl

lo,u IZ CBCTaMOCTL{. Oruu6l<u OlpeAeJIeHI'Ifl 10,r, AOBOJIbIIO BeJII'II(14, 14 3TO npentlT-

cl:Byer 6o.nee Aera;lbrroNty H3yqeHr.rIo coorllouetlLIfl Mexny npoAo,Il)Kl'lre"rlbHocrblo

BCIIbt[tet( L{ CBeTLIN4OCTbIO 3Be3A, HO B O6[leM Ir'lox{Ho CqI'lTt'LTb, r{TO pe3yJlbTaTbl

Ha[reto HCCJIeAOBaI]ttt{ He ttporl{Bopeqar BblBoAaM Apo, uaeupa- u I(ynre,ra
o ToM, qTo npol.or.r)r(fi.TeJrbHocrrr Llcrtbl[Iel{ 6o;nHue IIa 3Be3Aax 6o,1lurefi cge-

THI\IOCTH.

B ear(,,rlo.reru4e rpr.tHotuy 6,'rarolapnocrb aI(aA. A. B. CenepHoMy, B. B.Iit't-
r(or.roBy H Il. n. !,o6poupaer.rrry, Ilpor{l]raBturlN{ pyl{onl'lcL rl cAeJIaBllll'llvl pfllI

noJIe3HbIX 3aNIeqall1414.

.[,era6pr 1972 r,
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AKAE,EM14fl HAYK CCCP

H 3 B E CTKlfl, I( P bI M C K O ]'I A C T P O AT43V TI E C K O UI O 6 C E P B AT OPH],I
Tom L, 1974 r.

HEKOTOPbIE OOTOMETPI4TIECKI4E OCOEEFIHOCTPI

CHMEHOTI,I q ECKI4 X 3tsE3A

T. C. BertxuHa

Paccuorpenrr (roros.rrexrpuvecxue Ha6lrcAenu{ l2 cuu6soruqecKrrx 3Be3A, IIoJIyqeHHbre B

cr.rcreMe UBV {l-ll].3ru snesglr ux,reror pastroo6pasHue Qopruu xprlBbtx 6,recxa (nenpanu,rs-

Hrrre, nepuoArirrecxre, runa Mnpu Krra). Ha Afiar'par,rMe (B - V) - (U - B) ouu pacnoJla-

rarcTcs 3HaqureJrbHo rrllaBee 3Be3I r,rasHoil fiocJreAoBa'reflbnocrr. IloxasaHo, qro aru Qorouer.
puqecKHe oco6essocli.r cllu6rioruqecrrrx 3Be3A lroxuo o6t,scHurb B paMKax MoAeJ'IH gnofiuoit

snesar,r [12].

SOME PHOTOMETRIC PECULIARITIES OF SYMBIOTIC STARS, by T. S. Belga-
hina, - The results oI UBV photoelectric obsen,ations of 12 syrnbiotic stars have been consi-
dered. It must be noted that iheir light cllr\res are very different (irreguiar, regular, of Mira
Ceti type) and on two-colour diagram (B - V) - (U - B) all these stars are located rather
Iar to the right from the main sequence ones. Photometric peculiarities of symbiotic stars just
mentioned can be explained assuming they are binarl,5y5ism5.

Cuwr6uoruqecr{ric 3Be3AbI cocraB,'IflIor He6oJIbrxyrc rpynry o6:sextoe, B cleK-
rpax r{oTopr,rx oAHoBpeMerrr.ro npr.icyrcrByloT npr.i3l-rar<I4 xoJIoAHofi sBe3ALI LI 3MHC-

cr4orrHbte iluHLlrl Bbrcor{oro Bo36y)r{Aerurfl. OAHaKO c oOTOMerpI4r{ecl(ol1 ToqKH
speHr.rs no oopMaM r{puBbrx 6,recxa pacc\{arpl.IBae\{ble sBe3AbI AocraToqHo pa3-
HOpO,r{Hbr. cpeau HLix ecrb I.r }reflpaBH,'IbHbrc H nepI4oAHr{ecl{l1e IIepeMeHHble.

B nocneAune roAbr noEBI{JIacb Bo3Mo}KHocrb [poaHa,ru3?tpoBarb Qoros,ler-
TpHr{ecKr{e Ha6rloAeHr.rq 12 cutr6uorutlecl(fix 3BeSA, no,lyrIeHHble B cI4cTeMe

tJl3V. C sroii uerrblo rrocrpoeHa,u,ByqBerHafl AI4arpal,rMa (B- V) - 
(U 

- 
B),

IAC NPCACTAB,'ICHbI IIOJIO}KCHIIC 3BC3.[ IJIABLIOiI IOC,'ICAOBATC,IIbHOCTLI, JTII'IHHfl UBC.
ToB a6co,'Ircrno qepHoro TeJIa pa3Hofi Tel\{fleparypbl ].I HatlpaB,'IeHLie ,'IHHHLI Ha-
pacraloiqero nor,'rolrleHr{rr (cM. pucyuor<). Ha 3rorl AHarpaMMe [i3o6paxeHbl Bce
cr.rM6r4orr.iqecKpre 3Be3Abr, HMeroque Qoroe.nenrpuqecr(ue qBera H ue,'IuqprHbl B cll-
c"reMe UBV. Cro4a BI{r'IIoqeHrJr KaK Iraurr.r Ha6rloAeHr,rfl, TaI( H Ha6,'IIoAeHLifl Apy-
rr.{x aBropoB t 1-1 11. Ilcnn Ars I{ar(ofi-FIr6yAb LI3 3Be3A 6u,1 ellnonueH pflA LI3Me-
peHlrii, To npr4 nocrpoerrr4r,r AaatpaMMbt Bbr6paHbt rlBera, coorBercrByloqlle MH-
I'lI4\,laJIbHOMy U N{aI{CHMa,'IbHOMy, a I4IlOlAa H IIpOMe}KyTOr{HOMy SHarIeHHflM 6,rle-
CKa. B TaKVx C,,Iyliaflx 3Be3Aa I,I3o6Pa}KeI{a ABYMfl HIH TPCMq 3HAI{KaMA.

Paccr,rorpeuHe pr,rcyr{Ka roKaablBaer, lITo BCe cr.{M6LIorHrIecKI,Ie 3Be3AbI pac-
ro,'rataIoTCg 3HaqLITe,'tbHo npaBee JrrlHtl,H tJIaBHofi IIOC/',IeAOBareJlbI{OCTil. [lpI,I
i43MeHeHrzH 6necxa 3rr.{ 3Be3Abr BeAyT ce6fl no-pa3HoN{y. OAuu rrpH yBeJII.IqeHHH
6.rrecxa (roJry6elor) r.i Ha Ar.rarpaMMe cMeutarorcfl BBepx I4 BJIeBo (AG Dra, V443
Her, AX Per,Z And s 1966-1967 rr.), ,[pyrue (r(pacHelor) H cMerlalorcfl BAoJIb
r,'raBHoft noc,reAoBare,rrbr-rocrr,r BFur3 BripaBo (R Aqr; . 3seeAu AG Peg, V 1016 Cyg,
Z And B 1963-1966 rr. cueqarcrcfl nepfleH.(rir{yd,rflpHo r,'IaB}rofi nocr'IeAoBare,{b-
Hocru. AG Peg u Z And rpfl yBeJiHqeHrzH 6necra ttplr6,'rr4rNatorcr K Flefi,
a V1016 Cyg yAa;raerca. 4(,ra BF Cyg, CI Cyg, YY Her, F( Sct n HD
4174 vty,etorcrr Jlrlub oAr.iHoqHbre orreHKH 6,recxa lr rIBeroB, nogroMy o 3aBIrcH-
Mocrli Lrx uBeroB or 6,recra noI(a Huqero HeJIb3fl cr{agarb.
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l]cao>xeuue curr6uoruqecxlrx
3Be3A Ha lr.rarpaMNre (B - V) -(U-B)
r{rrcno pagon c ycroBubtNr o6osuaqe-
HtreM gBe3Abr 

- ro4 Ha6rrc4euu11.
1 -,ttuuilq rnasrrofi nocJleAoBarerb-

HOCTH;

2 - ilvrilfl u.Reros a6corrorlro rrep-

HO|O TeJta;
3 - ranpaBreHlre rHrrlru HapacraHuq

nor,loxlcrut;
4 - iluH'Llfl qBeroB cylrMapHofo lr3-

nyceHrrr ruratrra M2 III -l- a6-
con0t Ho qepHoe rcro c :T e --
50 000' K

ts-v

Omteqeunue Bbr[Ie oco6eHHocrl4 Mox(Ho o66flcHuTb, ecau npaHflTb, r]To cHM-
6uoruqecr<ue sBeBAbr ABor?Hbre, KoMnoHeHTbr Koropbrx xorolHbrfi rr{raHT (K3 I I I-
M2 III) r.r ropflr{afl 3Be3Aa (7"= 50 000'K) oxpyxeHbr ra3oBort odo.uoqrofi
(f" : 17 000'K, nu) 106 cat-B) [121. Ha frucyirr<e HaHeceHa ililHua r{BeroB
cyMMapHoro l4sryqeHlafl c nepeMerrHbrM BKJTaIoM M2 III H a6co.lrorHo r{epFroto
TeJIa c reMrleparyp-o-fi 5_0 000' K (rurpuxoe as JrLrHHtr), BbrqncJreHr.re r{oropori noA-
po6Ho onr4caHo s [6]. KaK BHAuM, 6o,[brulaHcreo c].iM6r.rorr{trecKrix 3Be3A pacro-
JIAIAIOTC'I B6TiH3I4 3TOfi THHI,II4.

Ecnu HsN{eHeHHe 6,'Iecl{a sBe3AbI Bbr3BaHo ropsqr{M KoMrroHeHToM, TO Ha6Jr}O-
AaeTCf ee clt,reulellae BAod,tb JLLLHUII Cyi\,rMapHOIO lz3,'ryqeHHfl: ilpH yBer'IHrleHHH

9{9"I, --gBep{ - B,rreBo, _ ilpfl y\,rer]bruerrr.rr.r - Br.rr.is - elpano (AG Dra,
AX Per, V443 I-Ier, Z And e 1966-1967 rr.).

B c.rryuae R Aqr LI3MeIIeHIIe 6neclra onpere,rrflercr r(pacHr,rM r{or,rrflorrerrrol,r,
xoropi,ttl flBJIsercfl rplnuquoii nruipuAoir. Iloeror,ty npu yBerHr{eHr4rz 6JrecKa
R Aqr crar.roBpircrr Kp?cl{e_e r.i Ha.Ar4arpaMNre c}neqaerca e o6parrloM HaltpaBae-
HHH rro cpaBueHr.lrc c .r\G Dra ir AX Per.

B t10l ror(a3auo, qro B 1960-1967 rr. r(o,'re6aHr4rr 6,qecKa AG Peg o6ycnoe-
neuu eQcpeNToM oTpaxeHnfl npr.r op6r4ra,[brroM ABr.r]r(eHr4[ r(oMlo]rerrroB.

B $ase Mar(cuMaJrbr-roto 6,'recr(a e 1963 t. 3aN,reqeHo cMeu{eHr.re Z And r( t,'raB-
uoti noc,reAoBa'i'e,'IbHocria. BosMo>KHo, 3Aecr, gaMerllyrc porb HariliHaer rtrparb
ra3oBafl ryrvrasnocrr, [1 l].

VI0I6 Cyg pacno,raraercr I-IecI(o,rbr{o JreBee rpynlbr cr.rM6florurrecKr4x 3BeBA.
HeAocrarox cleKTpaJIbIIoro u $orouerpuqecxoro Marepr4a,ra He rro3BoJr.rrer cAe-
Jlarb onpeAe,'reHHoto BbrBoAa B oTHoueHuli erofi 3Be3Abr.

Llrax, aqaJrus QoroenexrpliqecKrlx ua6nrcAesufi 1l cnnr6uorlrqecr(i.ix 3Be3A
[oKaSLIBaeT, rrTo OTMeqeI{Hble Bb]Ire ux SOrOuerprzuecr(He oco6eu}rocTr4 MOxHO
o6rscuurt B paMKax r\{oAeJrr.i Asoriuofi sBeBAbr.

flpauou-ry r,ry6oxyro 6narolapnocrt ,ra6opaury T. C. Kopxraror? 3a noAro.
TOB Ky LIJI JrrO CTp aTr,rB HOrO MaTep LI alra K frer{aTr4.

17 4era6px 1972 r.

104

0



Jl14TEPATYPA

1.
2.
D.
4.
5.
6.
7.
8.
9.
0.

:1.
t2.
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Torvr L, 1974 r.

CTIE.KT PO OOTOM E TPI4 I{ E CK OP HCCJIEAOBA H I,I E.
3ATMETIFIO-ilEPEMEFITIbIX CI4CTEM CC CAS U (Z CAS

T. M. Paqxoecraq

Ha ocHogaHHr-i caer(rporpaMM, no,[yqeHHbrx c 4ucnepcuefi 15 u 36 Arn.u, ueyueubr cneKTpr,r
sarr,rerrHo-nepeMeHr{L,rx cucrelr cc cas r.r RZ cas s un.repnane AJrr_rH no,uH },.},3600 _ 4900 A,

Peey,rmar:u uccJreAoBarrr,rfl nol(aga,Iu, qro r CC Cas u RZ Cas ua6,rlogarcTcfl To,,rbr(o cneKT-
PE,I INABHbIX KOI'IIIOIICHTOB. COTNACHO NOTYqCHHbINI XAPAKTCPI,ICTI-IXAU ATUOCQCP,CC CAS U RZ CAS

'B'Iltllorctl 
3Be3Aar'lu rnasaoll [ocJleAoBared'IbHocrll ]r o6na4am cfirrxpolrHocrbro oceBoro u op.

6aT a,ttuoro npauleuufi ,

AHanlis arltocQepsl RZ Cas t\IeroAoM xpunofi pocra no3BoJprJr onpeAe!,rrrrb Aonn,lepoBcKyro
cKopocrlr ao: 4,87 r<,ttf cerc, rel,rneparypy nos6y;xgeuua Inns6 : 76O0. u 3rrer{TpoHr.roe XaBJre-uue lg Pr(tre) : 2,08. MoxHo lrpenno,rararb, rrro coAepxaHge )KeJre3a n aruocrpepe RZ Cas
Hecl{o,rbl(o r,teHbltte, a conepxaHl4e tutana 6nllgxo I( coJIHeqHoNry.,

THE SPECTROPHOTOMETRIC STUDY OF' ECLIPSING-VARIABLE SYSTEMS
CC CAS AND RZ CAS, by T. A4. Rachkaaskaye_ The spectra of eclipsing_variable s1,s1enrs
CC Cas ancl RZ Cas have been obtained rvith rlispersions 15 A/nrnr ,r,1 36 A/,r. u,iihin the
spectral range l,l, 3609_4900.

The results of the study shos,, that in CC Cas andRZ Cas the spectra of the prinrary com_
ponenis are observed. Using equivalent lvidths of the lines obtained the physical paranr"ters
of atrrospheres have been determined.

The RZ Cas atmosphere was analysed by the curve of grorvth method. The follorving para.
meters have been obtained:

1) the velocity ao: 4.BZ km/sec; 2) the electron pressure lg p, (Fe) : 2.08; 3) the exci.
t ation temper ature Ti (F e l, Ti l l : 7600"; 4) the abundance of elements Fe anrl T i .

Abundance of Fe in the atmosphere RZ Cas is some rvhat less than in the Sun. The tiian
abundance in RZ Cas and in the Sun is probably the same. The primary components of CC Cas
and RZ Cas shol, the axial orbital synchronism.

3arneuHo-nepeMelrHbre crrcrer,rbr CC Cas u RZ Cas rlMeror KpHBbre 6,recxa,
TIIILiqHbte A,IIg 3Be3A Tr4na A,'rto,'rq. COt,'raCHO M. A. CseqHr.rr{OBy Il], CC Cai
OTI]OCI4TC'I K TI]I]Y PASACNEUNUX CI4CTCM, T. C. 06A IIOMIIOI]CHTA flBJIflIOTCfl TIOP-
N4a,'IbI-IbrMr.r 3Be3AaMH tJIaBHOIi noc,'IeAoBaTeJrbrrocrj,r. RZ Cas ecrr [oaypa3Ae-
JletlHafl cr,rcreMa, ee r,[aeutrfi r{oMtror]enr - IropMa,,Ibllafl 3Be3Aa, a BTop}irlH},rfi _
cy6lfiraHT, satro;lHrloIqzir ililH 6nusxuil K 3aio,'rrreHr.rro cBoeri BHyTpesHefi gK-
BI.ItIOTeHrrl4 a,'rbHofi noBepxltocru. Heroropue xapat(Tepr.rcrurcl sTLrx cr.rcreM,
cotJracHo [1], co6pansr e ra6r. 1.

cucreua cc cas r(a_K QoroMerprzqecr<u, TaK H cfleKTpocr(onr.iqecKr.{ H3yqeHa
HeAocraroqHo' Kp I'I B afl 6necxa Ha6 rro l.:alr acia lanoruxuitlrirr t Z l $ororp aQn uecxu .
cnexrpa"nrubre lra6JrroAeHrir Bbrrro,rrHeHbi flupcoM [3] ; urvr nocrp'oeHa KpHBarr ,,ry-
IICBbIX CKOPOCTCIi AJ'Ifl O6OUX KOMNOHCHTOB, OIIPEAC,ICI{bI IIX MACCbI I.I PAAIIYC*.C,le4yer oTMeTLITb, r{To KpHBafl ,,ry.reBbrx cxoiocreil BTopr.irrHoro KoMnoHeHTa
no,lyrreHa-Ilupcou B pe3yJrbTaTe r.r3MepeHHfl acHMMeTpr.ir.i BoAopoAHbrx ,lr.rHHil
H, 4 Ho. Ho, xax noKhsriearcr HarxpI Ha6rrcAeui.rr, BoAopoAHbre ilHriLlHB crreKT-
pe CC Cas ruupor<tre H H3MepeHHbre ,IlyrleBbre cKopocrrr rzMeror Ha3l(yrc T6r{HOCTLi
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no3ToMy ReJrHr{r4Hbr, npHBeAeHHbIe B Ta6JI. 1, Uy>rUO paCCMarpl{BaTb JIHITIb KaK
rpy6bre oqeFrl{r{.- -B 

ra6"rr. I npueegeHrt ABa 3HaqeHI4n Lm; oAFIo LI3 HLtx no,ryq[,'I nerpll [4] ,

r4cilor'rb3yrl orFroueHr.ifl paAl4ycoB I(oMrroIreHToB, .{pyloe no,'IyrleHo H3 Kpl'iBoft
6.recxa. O6e ee,'iuqr.rHbr HeyBepenurte. O4uaKo, iipltHuMafl Bo BHHMaHL{e HauH
crrer(Tpad'IbHrte I-ra6.rroAer-n4fl, c,rreAyer orAarb npeAilor{TeHae SFIaqe}IlIto A,m :
: 1",59, TaK I{ar( fipv Lm:0'',67 B MoMeIIrbI 3,'IoHralruii AoJI)KIIbI 6stnu 6u
tra6rroAarbcfl creKTpbr o6oux KoM[orIeI'IToB.

RZ Cas MHoroKparHo IIa6,'IIoAa,'Iacb qloro3,'IeKrpHqecKIl [11. [apelraro [5],
A sATCM APYII4C ABTOPbI YCTATIOBPI,lI4, I{TO NCPI4OA B CI4CTCME RZ CAS ECIIbITb]BACT

cKarrKoo6pasr-rbre H3MeHeHr,rf . BypKe [6] u 3acppauur< [7] ua6,'iroAaJILI noJIIIyIo

Qasy sarirteru.ifl npoAo,'IxI4re,'Ibuocrnro 13 I,LLLHT oAHaKo Ha6,'Ircretlfifl nycrbulb-
nnxa u 3epue [B] aror cpaxr ue nolrBepAr.rJra. HaS,rroAeHar, Bbtllo,rittettlture lo-
paKoM [9] u O,lconor,r [10], He o6Hapy]Kl4Barcr cnel(rpa BroprqHolo KoMtloHeHra.

B ra6n. I Aaulr ABa 3Har{eHHf A,rlfl Be,rluqu:u A'm u i, rtoc,'IeAl]i4e I'i3 IIux rlo,'ly-
.renbr Poggaru [11] ris KprrBorl 6necr<a B ser'teHblx,'Iyqax.

Mlr nocraer4,'rrr ue,'rb H3yrIHrb (rusuuecxae yc,roBlir e arr,locSepax tJIaBIlbIx
KoMrroI{eFI'roB clicreM CC Cas n RZ Cas, a rar(}Ke [o[blTarbcfl o6uapy>rurb npII3-
HaKH npl.iCyTCTBI{g BrOpl{qHLIX I(OMIIOHeIITOB IIa OCHOBalll4Ll CIel(Tpa,rlHuX tra6-
nrcAeur.rii.

H a6,uoAen ur BbrIo,rI HeFI u u a AatbP a r(ull oH I.I oM cret{rp otp a Se 122 - c at pecp,'tex-

ropa Kpurucxofi acrpoQuguqecnoi.i o6cepnaropuu AFI CCCP c Allcnepcrefi 15

u 36 Ll nat B creKrpa,,rbnofi o6,racu.r 2'1"3600-4900 ri. flpuiraer-Ifl,'Incb rlJlacrrirI-
xra OAO Kodah r{ r,reIIKa A500 KasaHcl{oro 3aBoAa. Ta6n.2 co.4epxur AaHllble
o roryrle-llHbrx cfler(TpolpaMr\{ax. 3sesAoqxaN{ll orMeqel"lbl c[eI(TpbI c Aucilep-
cuert 15 Aluu. (Daelr sbtql{cJleubl IIa MoNlelirbt cepeAllH sKCIlo3HL(uii.

Ta6nuua 2

RZ Cas lJ Xapaxrepucrara

CC CaS

orcnoaHuun 
I

B-9.VIII 1968 r.

14-15. VIII

10-11 .lx
l-2.X

2 -3. XI
20-21 .X 1971 r.*

14-l 5. XII x

5-6 . I 1972 r. *

40m

I hllnr
llQtn

50nt

thl0m
lh
lll
3h

lh$Qm

3h

2h

I bJ[m

oP,50

0,27
0, 29

n 9.)

0, 49

0, 51

0,00

0, 15

0, 19

0,47

0, 97

0, 00

llh

2h

lhlQrr
I h$Qnr

lhlQnr
I h{Qnt

I )r!Qnt

)hl$nt
I hul$nt

411

I h35m

oP,ol
0,li)
0,00

o,2l
0,27
0,Bl

o,23

0,38
0 ,44

0,76

0,05

B-9. IX 1967 r.

t2-13.IX
19-20.IX*

oo o" rv*

27-29.lX*
30.1x-1.x*

4-5.X*
8-9. X
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Cnexrporparr,ntu 6ur,.rtu upor<anu6poBaHbr npri noMourr4 cryrrer.rrraroro oc,ra-
6urens ua na6opatopHoM cuer{rporpacpe LiClI-51 H 3anacaHbr ua nuxpoiporo-
Merpe B npflxrbrx r.iHTeHChBHocrrx c yBeJrHqeH14erlt e 50 pa:.

OroxAecrenenire .rrunur.'r B cner{rpax CC Cas u RZ Cas c qeJrb}o BbrrB,rreHu,
CleI(TpaJIbHam luuuft BTopLIqHoro noMrroHeHTa 6u,ro tpooe4eHo HesaBr4cI{MO.
ua rax<Aoft cneKrporpaNrMe.

B cnexrpe CC Cas IIpHcyrcrBylor JIxnr{r4 BoAopoAa, AoBo,'rEHo cr4,rbHbre,rr.rHr{H
uelirpa,rruoto u lloHli3otsat.IHoro re,rt4f , ABalKArrI l4ot-tl43oBaHHoto KHCJIopo1a v
ApyrHx 3,{eMelrroB, THntlqFrbrx AJIfl 3Be3I oroto crer{Tpar'rbHoto K,rracca. Ha6,rrc-
AA}OTCfl TaI(X(C I\,rex3BeSAIlbIe ,III,IHII]4 FI II I( Ca I I u NIex3Be3AHafl iIoJIoCa }," 4430 L.
Cnucox .nuuaii u ux cpeAHue r43 BCex oflpeAe.leFrr4ft eKsr4pa,'rel]THbre rxrprrHbl
nPeAcTaBneribt s ra6Ji. 3. Kar< B[IA]ro, B cner(rpe rvrbr He Ha6.nrc4aeu nuuuu c \Vt,
MeHbIxe 0,15 A. Sror Saxr, Beporrrrro, ti,ro)Krro o6rscuut, 6onturoft cr{opocrb}o
BparqeHr.ifl (cu. uan<e), npunogauqeii r( saMbrrrarrr{lo c,ra6ux nnuuft. Moxuo npeg-
no,[alaTb TaK)Ke Ha,'II'lqI4e BJILIflHI4fl HeilpepblBHolo CneI(Tpa BTOpI4IIHOIO I(OA{IO-
HeHTa. OAuaro 3To B,rI4flHI4e, ecJlu oHo I4 cyu{ecrByer, .u,o,'IxHo 6tIrt HesHaqI,rreJrb-
HbtM, frocKoJlbKy LiHTeHCI4Bliocrra Ira6nro4aerrrux ,rlEgufi lre Mer{gIoTCg npH nepe-
xoAe oT I\,loMeHToB 3,rioHraqllll It MON,teHTaM SarUeUUfi. EC,']U 4OnyCTLlTb, r{TO pa3-
uocrr 6,recxa r,,raBuoro r.i BToprzrrHoro KoMrroHeHToB paBHa Lm:1,59, ro npu-
BeAeHHbIe s ra6,'L 3 exsasaneHTlrbre IxI{pLrHbr t,rraBHoto i{oMloHeHTa l,roryr 6r,rrt
3aHr4)KeHbr npr.iMepHo ua 20%
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FIo

Si IV
OII
He II, O II
NII
Hel
HeI

H.
Ca II, FI

Hel
Ca II, K
He II, He I
H8

HeI
He II
He

HeI
Hro
O III
H,,
O III
O III, N III
H,,
H,,
Hrn
H,s
Hru, He I

3

2

4

6

B

7
c

7

z

11

B

4

5

4

Z

B

I
2

6

2

B

0

8

B

2

I
4

9

i
1

I
B

9

7

I
2

2

7

4

4

4

llpu rqare,rbHoru paccl{orperrr4i.r creKrpotpan,lr CC Cas ue o6napyxeno cneN-
TpaJrbHblx J|L|HUfr. BrOprrqHOtO KOMtrOHeHTa. flpanl,a, Ha AByX Cler{TpotpaN,rN,lax
(D : 15 Aluu), oAlra r.r3 r(oropbrx HeAoAepxaHa, saMerHa cta6as, acr.rNrMerpr.rrr
KoHrypoB H6 u IIr.

B cnerrpe RZ Cas ual,trz lIa6nrc1ail:acb ral{)Ke ,rlurrrb Jlr4Hlrr,r r,'IaB}roro KoMrio-
HeHra - oqeHb rxr.ipoKrze r{ crzJrbHbre IrLrHuu BoAopoAa, cLlilbHar. Jtttr.r.fl K Ca II
H c,'ta6bre JruLtufi Illera,'L'IoB (ra6n. 4). Ile o6HapyxeHo a3NreHeurzfl oKBr4Ba.[er'rrHbrx
IIIIpHH c Qasoft. Cnegyer oTMeTIzTb, qTo noJlyqeHHoe lraMlz gHaqeHr{e Wt lJrfl ilv-
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HHH K Ca II e I,5 pasa 6orsue, ueu y O,rcoua [10], roropuri npr.rBoAr4r HeyBe-
per{Hoe onpeAeJreHue aroft BerrHrrr.rHbr. I4cxo,.'I i43 Toro, qro pa3Hocrt 6,tecra
KoMrroHeHroe RZ Cas Ltn : 2,74, sxna!. HenpepbrBHoro cneKrpa Bropr4rrFioro
KoMIIoHeHTa 3at-II4xaer Wi.JtuHllia, t,IIaBHoto KoMIIoHeHTa ue 6o.tr,ure rIeM Ha B%,
qTo IraxoArlrTcq B rlpele'rax orira6ox onpeAe,,reHr.rfl.

fiaparvlelpsr arruoc$ep r,'raBHbrx KoMttoHeHl'or CC Cas n IIZ Cas

f]pexae Bcero oTMerr4M, r{To rrpu oflpeAe,reHIIr.I pa3,,Iuqribrx xapaKTepr.IcrLIK
aruoc$ep r,'raBHr,rx KoMrrorreHroe CC Cas r.r RZ Cas Mbr npr.iMeHflJrrd ry xe MeroAr4-
xy re cpopnryJlbr, qro fi s U2]. lloerol,ry neperig,evr cpa3y >lre r( H3,rrolKeHlrrc pe3yr,rb-
TaTOB, KOTOpble npHBeAeHLI e ra6,1. 5.

-*--*n*Hel[42F0

Puc. 1. onpe4eneuue rpegeasHofi le,'rlrrulrrbr 1g N orH Ar1fl r.rraBr.rbrx r(on{norrerrroB
1-CCCas;2-RZCas

Puc.2. Onpe4e,reuue npe4easuorl Be,'rr{qnHr,r 1g ,V11 He I n He II l.rrrr CC Cas

1. cnexrpa,ruurrft r,racc r,'raBr{oro KoMrror-rerrra cc cas onpeAeJrer{ to tx/1, tw-
uuii F]e I, Ile II, si IV. B ra6,raqe rpuBeAeHo cpeAr{ee 3narreHr.re crreKrpaabHoro
K,',racca; orKJIoHeHLie orAe/'rbFrbrx onpeAe,{eHHfi or cpe4Heto cocraB,lger IIe 6oJrb-
ue 0,5 noAK,,racca. !.ns RZ Cas cner<rp no,ryqeH no Wt,3.rreMerrroB Ca II u Fe I.
A6co.trcruue BI.i3yaJIbHble Be,ilHqHHu My Bbrqr.ic,'IeHbl ro 3t(Br.{Ba.[er]THEIM rXUp]i-
HaN{ BoAopo4nurx,tuuuri.

- !. C-xopocrb BpaueHus u sinz orpeAeJreHa no no,'ryutapr{HaM tunnit },3820,
?"4026,x4471 rTel ru)"4200 He II ann cc cas u to nwwwstna rsgss ca II K u
1"4481 Mg II ans RZ Cas.

fl,t a etr a cneH Li f cyrllecrBoBal-I H rI cHHx p ou H ocrr4 oceBoto z op 6l.lra.n r,uoto Bp a-
ir,euutl e CC Cas n RZ Cas 6lrna cocqurar-Ia Be,rrzqr.IrJa ui.1111ap. fipu arou llcrto,'Ib-
SOBaJIHCb paAuycbr r.r nepiloAbr 3Tr4x 3Be3A US ra6,,r. 1. I,Is cpannerrr.if BeJruqr4lr
usini 11 ucunxpsta6n.5c.re4yer,qroBCr.icreMaxCCCasu RZCas llr,reerMecro
cIaHxpoHHocrs eparqeuuri.

1g NH

,tl

,nl

Sp

MV

u sin I, nnfcerc
Ocusxp, xnfcerc
18 /Vo, H
lg nu(m)

09,3

-4,7
150-l- 10

140

15,68
14,16

A2, B

+1,8
62-l+

65

16,22
13,66

13,90

0,42
1 4, 06:

14,20:
14,40:

lg n" (Hr, LI1, Hd)

R"
1g N H (He I\ ,,,
lg 1/1/(He I)r,,,
19 .VF1 (l-Ie Il)n,no

3. B nsroll crpoKe ra6r. 5 AaHbr npeAe,rr,ubre sHar{eHr.rfi lgNorH - 
r{HCeJr

aroMoB e aruoc@epax 3Be3A Ha BTopoM oHeprerr.iqecKoM ypoBHe :uan I cnz,xoro-
pue 6u,nll nofiyr{eHbl Izs rpaQur<or prac. 1.

1,9 Ns2 H

Ta6"rrsrta 5

1M

Xapar<repucrur<a RZ Cas

t4,22
0, B0

-2 _J. 1,gf



4. B ruecroll u ceAt r,tofi crpoKax coorBercrBeHHo AaHbI gHarIeHr.rfl 3,,reKTpoH-
HbIX r,Il.orHocreir_lg n" (m) (no Qoprvry"rle trIurnnca._Te,rr,repa) u lgno (H0, Hy; Hs)

- no Qoprr,ty,re Vu:onr4a.
5. Boctnrag crp,oKa coAepxar Be,'ruqr.rHy Rc .- [peAeJrbHoe 3Har{eHr.re r"uy6un

BoAopoAHbrx nuswil.
6. fl_o_c,u,e4ur.ie rprr crporr{ m6t. 5 coAepx(ar npeAeJrbHbre 3Har{egafl r{HceJI

aroMoB He I n cocroflHr.rflx 2rP u23P H rrr.rcJro aroMos He II e cocrosuua 42F0.
KAK SIZAHO.. I,I3 PHC. 2, ZrW BCTI,II{I4HbI BCCbMA NPA6.NUXEUHbI, IIOCKO,IbKY HET
.4ocraroquorl yBepeHr{ocrr.r, qro r(pr.rBbre saeI.Icfl\,rocru 1g N H , lgf Aocruraror ua-
cbIUIeHUri.

Ila ocHoeaHuura6n.5 ttao>r<Ho crraTarb, r{To BeruqflHrtlgNH BoAopoAa r{ re-
JrWfr Lr (, ao4opola HaxoAtlrcf B rlpeAe,'Iax, coorBercrByiox{l4x I{opMa,rIbHbIM
3BC3AAM T"[ASHOI? IOC,'ICAOBATCJ'IbI{OCTI,I. TO XCCAMOE MOXFIO CKA3ATb I,I O 3HAIIC.
HHff x g,rrer(TpoHHbrx nnornocrerl.

Aua.nus ar.rrroc(repu RZ Cas MeroAoM xpneofi pocra

[,,r a n o,crp oe_u-lrx-rp I ao_ri p ocra 6rrna a cflo,'r b3oB a]rbr yBep eHHo H3Mep eH H L,re
JIHIIHI Fe I, Fe II, Ti II. Cnucox zrux nuuufi, r.rx cu,'rbi ocqi.rn,laropoB, rroreH-
qua,'rbr soa6y>x1eHufl_r.rHx(ueto ypoBufl xr,s, z raKlKe Be,rrr4qr.irrbr 1g (wt,l)") .106
co6paur_l-! Iaq{. 6. Crarr,r ocqu,'r,rflropoB 83flrbr rr3 crarbr.r Eorpuyi<a a Miuar-
xaglruoii [13]. Kar BaAHo ue ra6n.6, iuuwu, rprlroArrbre g,rx nocrpoenur rpueoft
pocra, HeMHoloql'ic,{eHHbl, oAHat{o, I(ar( BaAIlo HB pHC. 3, ouu o6ecneqr.rsa}ot
AocraroqHo yBepeHlroe ee npoBeAeHr.ie.

T a6 nuua 6

3,'rcuegr. souen I I

%*'.1 ,.,.," 
l,*n,* l,*p.,,

reerl 
l,_p,*

FeI
4

3927,92

4l
4404,75
4383, 55

42
427 I ,76

43
4045,82

152
4260,48

Fe II

27

4416,82

0,11

1 ,55
I ,48

I ,48

I ,48

2,39

2,16

3,54
3,82

3,45

3, 85

3,52

0,77

r,25

r ,50
1 ,61

r,57

l ,5l

1 ,48

1 ,35

4520,23
4491,4

3B

4522,63
4508, 28

Cr II

44
4558,66

Ti II

34

3913,46

82

4571,97

105

4163,63

() ao

2,84

2,83
2,84

4,06

1,11

1 ,56

2,58

I ,00
0,78

1 ,37
l,ll

! otr

1,13

l,l9
l,19

aoo

3,29

3,26

3,48

| ,29

1 ,68

1 ,45

1,42

B Ka,recrse reoperr.{qecKofi xpueort 6sr,ua trcnolb3oBaHa KpilBafi pocra, pac.
ctluraHHas Bpy6e"rreu [l4] npu BolB, - 113.

IIo ocr a6cuncc or,'roMet{a Be,'[Irlt4rra

'v t-.. t--. ,,-{ietlglo: lgu, +lgX,-lgtt,ror-lgar* ry mc-,

X*: 1g gf?" - )e - lg =:- ,
14 lo0

ooz -)?.nn * atrrou.

I(oa{fuqueHr HenpepbrBHoro rourou1eHafl x B3flr us pa6oru Bo,ce [15].
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flpuueueuae reoperfiqecrofi xpunoft pocra Bpy6e.nr K IasyqeHllrc arrrrocSepu
3Be3Abr rpe6yer npeABapr{reJrbHoro saAaHUq reMneparyprr nos6yxgeHuff 9"o"6,
I(OTOpyrc MOX(HO [Oryr{rZTb prCXOAq r.r3 CleKTpaJrbHOrO KJIaCCa 3Be3Abr H COOTHO-

uJeHHtt @sos5 : 0,82 @",1,p

Ha6nrcAaenaafl :l'ptBafl pocra 6r,t.na nocrpoeHa B r(oopAr.Iuarax lg (lVtl)t)'106
u lgX" (pttc. 3). 3areu ro d'Ir.rHHqM o,,IeMeHroB Fe I u Ti II 6u.rio onpeAeJleHo
3HaqeHr.re reMrrepaTypr,t nos6y>x4eHas. oxasaJrocb, qro @ss35 oTluirirsTCfl oT
irpeABapI.ITer'IbHo 3aAaHnor? ua ? eenuqrzHy _i-0, 03.

ts\rou

Kpunax pocra 4.nr RZ

0 , ,gTo

Eunu orpe4eJlerlbr Aonil,rrepoBCKarr cKopocrb u0 H coAeplKaHue lroHoB pa3JIr.rq-
Hbrx g,ileMeHros (cro,r6eq2, ra6l.7). finn no,ryr{eHr.rs noJrHoro coAepxaHr]r Ka-
Koro-To 9,'IeMeHTa Heo6xo4ruo yqecrb raKxe aroMbr, HaxoAfrrlr,recq s HeHa6rlo-
.u,aeMblx cocroflHrzrx rloHtsautt. floerouy npe,{Bapr.rreJrbHo rro $oprtay.rre Caxa,
Ha ocHoBaHIzLI Toro, r{To B crreKrpe RZ Cas xeneao ua6,rrcAaercfl B AByx coceAHux
craI.rflx LloHre.ar\zlll, 6u.ro onpeneJreHo 3.reKrpoHHoe .u,aBJreHr.re 1g P, npu
npeAnO,'IOXeHULI, r{TO BblIIO,'lHfeTCf COOTHOIXeHAC @,,"r5 - 0,92 @no,,. C,regyet
BaMerIITb, rlro Bedrraquua 19 P, (Fe) 6,tasxa lg Pr, onpe4e,nessofi no BoAopoA-
HbrM ,rIHHr.Igl,r. l4tax, :r'puBafl pocra Aaer Be,llrrlurrbt:

ao, x.u f ceK 1+,87

Oro"6 0,66t0,03
19 Pe (Fe) 2,08

B ra6,'t. 7 n rperreu cro.n6qe salrzcaHo rroJrHoe coAepxaHr.re aJreMeFrroB no
orHoIIIeHLIlo K BoAopoAy (lg 1/, - 12) a aruoc$epe RZ Cas. Kax sr.rAuo us ra6-
,,tllrdbl, yrler lloHoB s HeHa6,'rioAaeMbrx craAurx t4oHu3aqu].r He cyxlecrBeH.

Prc. 3.
Cas

2

a

oFe I
oFell
xTr,I

7,14
7,t4
5,08:
iao

7 ,52
7 ,ti2
5, 60

4,53

Ta6,rrzua 7

,*-" *ttsuit I lc -I "rn I '" rvs I ,n

Fe I (6)
Fe II (5)
Cr II (1)
Ti II (3)

4,21
7,14
5,08:
4, 68

B noc,neAgeru cron6qe ra6n, 7 npeAcTaB,rreHo coAeplKaHr.re coorBercrByroudrrx
xIiMHqecKI.Ix aJreMeHroB sa Co,rsqe [13]. Zs ra6,ruqrt Br4AHo, rrro coAepxaHlre
xeJIeSa LI xpoMa s RZ Cas npHMepHo s 2-4 pa3a rvreHbrxe, r{eM Ha CorHrIe, co-
,u,ep>xaHlle rr.iraHa HegHarrHTeJrrso 6o,rtrue [o cpaBlreHrarc c Conuqeu. Bpal ,ur.r

3TI.I paCXO)KAeHHfl MOX(HO CTIHTaTb peaJIbIIbtMr,I, TaI( KaK rIaCTrZr{HO Or{U NIOtyT
6urs o6yc,,toBJleHbr orr[6KaMr.i B orrpeAer,reH:ar4 BeiluLu4uu lgxnroo H @sog6. KoeQ-
Quqlreur HenpepbrBHoro rlor,'rorlerlufl x1 saBHCI{T oT Be,rruquHbt g,,reKTpoHHoro

AaB,'IeHHr, u orrv6xa B 1g P e na 0,3 B,'rerrer sa co6ori ouru6ry raKoro xe nopflAKa
B COAepXaHIiH XIIMIIqeCI{r.IX 3,leMeHTOB.

8 Hss. Kpnucxofi o6ceprar., r. L 113



BeflH,{trHa lg (ffp7 c,. /Nu) Moxer 6rtrt ueroqHoti ttg-sa npN6.nuxeHHoro
onpeAeJleHr.rfl Osos6, BbIr{HCJIeHHoft sauu Ha ocHoBaHHLI cneKTpaJlbHbtx nusuk
Fe I u Ti II, xoroprrre r.rMeior HeAocraror{Ho 6o,iruuoli I4HrepBaJI noreHI{HaJIa
noa6yx,u,eirua (ra6,l. 6).

Ha ocHogaHHH cKa3aHHoro MoxHo lpeAnoJIoxHTb cyulecrBoBaHlle ge6o,rn-

rxoro orK,roHeHLIfl coAepxaHlrr xeJle3a n aruocQepe RZ Cas or coAepxaHrlff
ua Co,ruqe, TorAa Kar{ coAepxaHl.re rHraHa 6,rusxo K co,'IHeqHorrly. Kax BHAHO

uz ta6l.7, coAepxauHe xpoMa s RZ Cas noJlyqeHo JIHrlrb IIo oAsoti drlHHI{H, IIo-
groMy yBepeHHo roBopuTb o6 grofi BeilI.Ir{HHe HeJIb3fl.

OcHoenlte BbIBoAbr c,'IeAylouue.
1. I4syueHIae cneKrporpaMM 3arMeHHbtx cHCreM CC Cas u RZ Cas rtoKa3aJlo,

rrro B AuanasoHe A,rrlrH so,'ru l,I 3600-4900 A na6,,rrcAalorcr cIIeKrpaJIbHbre JII{-
HIIU TO,IIbKO IJIABHbIX KOMTIOHCHTOB.

2. l.[aeuHe KoMIroHeHrbI CC Cas u RZ Cas sBJlfltorcs 3Be3AaMH rnasHoft
nocJreAoBareJrbHocrr{ u o6,raAarcr.cHHxpoHHocrb}o oceBoro lz op6ura"nbHoro Bpa-
u{esuft.

3. Moxno npeAno,'IoxxTb, Ilro coAepx{a}rl're xe,re3a n arltocQepe RZ Cas
HecKoJIbKo MeHbIrIe, rIeM Ha Co.nrrqe, a coAepxaHLIe rHTaHa 6.rlusKo K corHer{HoMy.

B saxrloqeHue Bblpaxarc 6naro,u,apuocrt A. A. Eonpuyry sa o6cyxAeHl.{e
p$ynbraron pa6oru u f . H. Illapanoeoii 3a roMollrb n o6pa6orxe cneKrporpaMM-

.[,exa6pt 1972 r,
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AI(AAEM14fl FIAYK CCCP

H3BE CT14fl, KPbIMCKO}YI ACTPO AL'l 3:HTIECKOPI OBCEPBATOPH14
Toru L, 1974 r.

HCCJIEAOBAHHE
uEHTpAJrbHorl OEJTACTH rAJrAKTHKr,r NcC 3077

E. [I. ApraruoHon 1, JI. C. Hasapona

floayueHo pacnpeAer'IeHHe 3HeprHH B qeHrparbHofi o6,racru raJraKru1r.r NGC 3077 Ha pa3-
Hblx paccroflHHrlx or l4pa. HenpeprrnHlilii cnexrp rllpa raJ'raxrHxu n,rrocxl-rii u orJruqaeTc, or
6o"tee <nosguero) HetlpepbrBHoro cnexrpa nepnsepafinrrx o6nacrefi. 3aueqeso pa3ABoeHHe sApa
s NGC 3077. Buquc.treu noroK H3JIyqeHua n Ho u Hu A.nn rApa raJraKruxr.r. lloxasauo, qro lre-
npepunHltti clexrp NGC 3077 noxoN Ha HenpepbrBHr,rii cnexrp cefi$eproacxofi ra.naxrsxs NGC
1068. O6cyxgae'rc, Bo3t\roxuoc'rn o6rlcueHlra HoHl3artuH ra3a u ]4K-Hs,ry,relrlrr taJraxTuKlr
NGC 3077 npucyrcrBlreNl B ee aApe nJlaHerapHbrx rynanlrocrefi H Hx ueHrllaflbHbrx 3Be3A.

THE INVESTIGATION OF THE CENTRAL REGION OF THE GALAXY NGC 3077,
by B. P. Artamonoo, L. S. Nasaroua.- The energy distribution of the continuous spectrum
of the central part for dilferent distances from the nucleus of galaxy NGC 3077 is obtained. The
continuous spectrulr of the nucleus of the galaxy is flat and more blue than that of the outer
region. Duplicity of the nucleus in NGC 3077 is observed. It was sho',vn that the radiation flux
in Ho and Ho lines for the nucleus of the galaxy is calculated. The continuous spectrum of the
NGC 3077 is similar to that of Seyfert galaxy NGC 1068. The possibility of the explanation ol
the gas ionization and IR-radiation of the nucleus of galaxy NGC 3077 by presence of the
planetary nebulae and their central stars is discussed.

la,lal<rllxa NGC 3077 rB,'Iflercq lrenpaBurTbrroir ra,,raKTr4Korl paHHeto ciler(-
Tpa,irblroro rr4Ia c 3Mr.rccr4oHHbrMri ,rrrzHHflMu Il]. ceHaefiaN [2] KJraccuQflqupo-
BaJI ee KaK Irr II runa H orliec K r{,'IeHaM rpynnbr M 8l c MoAyJreM paccroflr-rur
m- M: )J,t,5 [3]. FIa 3roM paccroflHr4z lt' : 15 nc, QororpaQlluecKafl Be-
Jrr4qaHa ra,/rar{Tr.rr(H 10""9, qTo cooTBeTCTByeT CBeTT.IMOCTA I: 6,3.108 L6. PaS-
Mep rar'rar(rrrr(Li NGC 3077 npuuepHo 100" X 150". llo npusual(y HecoorBer-
crB[fl 6or'rbrxoro rroKasare,'rfl rIBera (C1i,rt : 0,",76) [4, 5l pauHeMy cneKTpa,lb-
HoMy K,raccy A-F [1] ra,raxruKa 6bura orueceua 6. E. Mapxapauoilr r{ xppe-
tyrqpHbrr\,r ra,lar{rr.rr{aM raua M 82 16l . B x4pax 3rHX ra,rar{rr.lK lpeArro,'raraercrr
npr{cyTcrBHe orrrr4qecr(oro cr4rixpoTpor{Horo r.l3rlyqerrHfl i7-91.

!,era,mrraa r{or'ropr.rMerpafl B AByx rlBerax, BbrrrorrrneHHarr E. E. Mapxapa-
HoM, 3. fl. Oranecsrr u C. H. Apar<e,'rnu [5], roKa3brBaer, r{ro ueHrpa,rrrruaflqacrb ta,'rat{Tr4r(r4 (c rronepeqHr{KoM, paB}tbrM npLrMepHo 35") rllreer, cLrHuri rtBer
(C1,,rl-:0',5) u rpfl yAa,reHrlri or rleHrpa K neprseplrur taJraKrr4Ka Kpacrree.r
(ao Clint:0"',9).Aoropur [5] cquraror, qro ory oco6eHHocrb BpsA Jrr4 Mox{Ho
o6r,flcHHTb Haruqr.rel,r reMrrori MarepaH. Olupalcl Ha pe3y,'rbrarbr Ko,rop[\,rer-
pLIH [5], A. T. Kanorirflrr [10] noxaea,r, rlro pauFrurl cn-exrp s NGC 307i laror
Hal{6o,'iee Moulttt)Ie gl{Irccuolulbre o6,,racru B rIeHTpe ta,rat(TrrKH, TotAa I{aK Bbrco-
i(oe 3Harrer'iue ror(a3are,Ifl rrBera o6ycroB,'IeHo BK,IaAOM r{pac}Ioto I,Bera (c1jni :: 0""9) BHeixHlrx o6,racreti ra,'IaI(THIfl{.

IlpeAcrae,raercrr t,lr-rrepecHbrM rroAp06Hee H3yqr.rrb qeHrpaJrbHyro o6,rracrb
3ToIl ra,'raKruxu (pr.tc. 1) no aceu orrrartecr(o[,r,t1lrarra3or]e.

1 E. lI. Aprauonon qBrflerct corpyAHLIKoru Cneuua,rsuori acrporpusuuecxoii o6cepnaropur.r.
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Ha6,rroAeut,tq

IZcrro,rbsOeauHstfi lvlaTepuaJI na6nrcAesnfi sx,'Iloqaer CpOrorpaSHqeCKHe H

Crrer(rpa.[bHr,le ua6nrcAeHutl, tsblllo,ril]eHHble s 1968-1972 rr. CuuttxIa laJIaKrH-

i* Ooiru no,ryqeHbr K. K. tIyeaeBblM a tr4. 14. fIpouHK B flpflMovl Qoxyce 2,6-z
reJrecr(ofia r.iM. ariaA. f. A. lllarlua KpbIMCI(oll acrpoQusuqecKoli o6cepBaropuu

c npHMer{eHrieM 3,'Iel{rpoHHo-o^rlrHl{ec19ro.1p^eoQP^q3^ou3l9{fi'^fa'laxrura cHI'IMa-

nuio u B cparrrpax c l,,b,l,3600, 3730, 4680, 5090,5?80, 60-90, 6690, 7!90"4
(c nonyurnpuuaMll 

"ootu.i.tu"nuo 
400, 200, 100, ?00r 6q0, 200, 100, 1000 A)'

brr.rrr. 6oror"rpr,rect<oli cucreMbl npHBeAeHo a [11]. A"Ifl o6pa6orr-u. ]5^oln'
sbr6Darrrr .ryquue Herarl{Bbl, no,rlyqeHrrble 29-30.lll 1968 r',23-24.11 1968 r'
y 6 7. VI" 1970 r. O6pa6orr(a cHHMr(oB npoH3BoAll,/la_cr, o6slqsltrr,r cnoco6ott c

npunxsxofi x euecpoxa,llulttr ttso6paxeHHflM 3Be3A. Crau4aprullMu sBe3AaMH

c,rryxHJIII:

76 Ccmae, G[) nv ':9n,1 (29-30 III 1968 r')
62ll flc'reii' Fl) tnv :jtn \71 (23-24'11 1968r')

I-lD {213705 G0 tnv -:7m,97 (6-7.VI 1970 r.)

(Doroiuerpl.tuecxax O6pa6orxa uerarl'{BoB np-o.BoAI'l,'IaCL, H-a r'tuxpo$OrOuerpe

lvfO-Z c xpyr.lotl auicpparrrrofi AIzaMerpolvl 2",1 . Ilpu o6pa6ou<e HerarHBoB

-lsnlh6724 A

Hd+ [N II]

Loillt"5oo7 "6

l\illL4e5s A

HP

Puc. l. I[eurpa.nsHar o6,racrr ra-
rrar{ruKu NGC 3077

-**1;git* 
'

Puc.2. Cnexrp NGI 3077 (.Aucnepcun 330 Ll nn)

puc. 3. Hanpau,reurre pa3pe3oB r.r noJroxeHue rouex tforouerpHpoBaHl.Itl r qeu'rpa.nluoli

JIACTH IA,'IAI(THKU
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Puc. 5. @orone:rpnuecxuli npoQu.rls raJIaKTr4r(r.r B iiarpaBJleHr-iu B - B'

yqurElBaracb rrepaBHoMeprrocrb r{yBcrBr.rreJrbHocrr.r SoHa rporoNaro1a. Cpe,{,HIie
SHaqeHIlfl HHTeHCLIBHocTefi noryr{eHbl no H3MepeH}rsM r{erbtpex Hetarl4BoB B Ka>I<-

AoM Qurbrpe, Ouru6nn ofipeAe,'reHafl cpeArrero sHar{eHr.rfl aHreHcI.IBHocrI{ B

KaxAoM $a,rtrpe H Ha pa3Hbrx paccrorHrrrx or [er]rpa raJIar(THKLI HecKoJIbKo
pa3r[qaroTcf, Ho 6nusNu K 15%.

A-A'
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Psc. 6. Pacnpe4e.neHrre gHeprrrH

B cnexrpax ngpa $our<n I u 2)
lr nepucpepul:rHoii qacru rleHrpanb-
Hofi o6,racrlr ra.raxruxN (A -ocpelueHusrii cner(rp c roqru 3
lo 10)

4000 5000 0000 7000 ,L, A

Cnexrpsr NGC 3077 6unrr no.ty.rer.rbr I(.K. Llynaenunr H B. VI. flpouuxon
1l-12.V 1972 r. Ir l6-17.YI 1972 r. n Qoxyce Heclrura c a,rler(rpoHHo-oIIrH-
qecKLlM npeo6pa3oBare,rreM. IIo Aeyrvr cleKrpaM, cHflrbrNr c AHClepcr.Iefi 330
Al un, H3Mepfl,rtltcb oKBr.rBaJrerrr]rL,re tuupuHbl aMHCCr4oHHbrx JIHHLift Ha MHK-
poQoroMerpe M@-2. QororpaQux crreKrpa NGC3077 npuBeAeHa Hapilc. 2.

Peey.ilrrarnr ll3MepeHr.{fi

QoronnerpuqecKue npo$u.nu raraKruKr.r. (>oro,r,rerpuuecr(r.re pa3pe3bl ra,'raK-
ruxn 6srnu Bbrrro,rlHeHbr B .qByx B3aHMI{o nepneHArlr(y,,iflpHbrx HaflpaB,leHllflX:
A-A' u B-B' (pac. 3). Vcpe4ueuHne QoroMerpHqecKne rpoOH,'Ir qeHrpaJIbHofi
o6,racr[ ra,rraKTr.{Krr B 3rr.rx pa3pe3ax nor(a3aHbr Ha pr{c. 4 u 5. flo octt opAuHaT
oT,,roxeHbr 3HarIeHHfl rloror{a B a6co,'I}oTHbrx eAHHHqax, ro ocu a6cuacc - pac-
cToflHHs oT rIeHTpa B cer(yHAax Ayrr] H B r(H,'ronapcer<ax; u.uQpai!1l4 oTMeqeHbl Ho-
Mepa Tor{eK, cooTBeTCTByroLque HoMepaM ToqeK Ha puc. 3.

Vc,,iosr.rr\acq flApoM ra.[ar{rur(r4 NGC 3077 Ha3brBarb 06racrb c pa!,H}coM r :
: 12" : 186 nc.

flpu paccuorpeHplli puc.4 u 5 BrAHo, rlro rApo ta,'raKrHIrlt NGC 3077 HaLl'6o-
flee cr.rJrlbHo H3,rryqaer a Qrantrpe fu,4,4, 6600 A. Ha SororpaSuax _crleKrp_a
(puc. 2) Br.rAHa cu.rbHar 3Nrr.rccr{oHHan6r,emra H, + 1,6548 u }" 6583 A tN IIl.
tr4nrencrreuocrb H3,.ryqeHr4fl B HenpepbrBHoM cneKTpe flApa ra,raI(TI{t{H B coceA-
nenr Qunlrpe f,od, 6080 A 3Har{rlrelrbrro cJIa6ee. floeronay tsbtcot{ar HHTeHCI,IB-

Hocrb u3ryr{eHrzfl B Qra,rr,rpe 2u.4,4, 6600 A o6qsaua BK,raAy 3rvurccuoHHblx JIHIIHTi

H,. n [N Il]. Br<naa- aMuccr.roHFlbrx nautrii H, u [N III e Su,rnrPe l,,l,d,6600 A
yMeHbruaerca c yAa,'IeHHe\,l or Ireurpa (rouxa ,1) x nepu$ept'lt't tIAepHoft o6nacrv.
(rourru 4, 6, B, 10).

flpocprzrr, B-B' raJlar(rr.IKLI 3aMerHo acraMMerpttqeu. @ororpaSua xaepuoil
o6racru NGC 3077 (puc. 1) IroKa3btBaer He6o,rr,ruoe pa3ABoerlue sApa B I'la[paB-
JreHrrH, r(oropoe coorBercrByer HalpaB.reuuro B' (roura 2) ua puc. 5. Taxas
KapTHl.la Bbl3BaHa KaI{ }la6,IIl0AaeMbIM pa3ABOeHIieM (lO'[y60lo> fApa, TaK vr,

6rrru noxer, npoexqueft IIbr,rIH I{a fi,'IocKocrb ta,rat(THI{H B HartpaB,'IeHal'I Ma,'Ioi'i

ocvt A - A' . !,noiicrneutlocrb rApa 3aMerHee B cllHlzx J'Iyqax ((lu;rlrpu 1,.,1,,p

3600 A, l,r,pa, 3730 A, Iu,t,,1, 4680 A). Ha ocu a6cqucc Ha pr4c. 4 u 5 riurppaun
OTI,IeTIeHEI TOqKI'I, B I(OTOptlx CTpol{,II'ICb pac[peAe,'IeHHf 3Hepll{l'l B HeIIpepblBHOM

cner(rpe.
Pacnpe4e"ueHl,Ie sHeprnu B HerIpepbIBHoM cfieKrpe. Ha prrc. 6 uprnoAarca

paclpeAeJleHHf 3HeplfiH B llenpepblBHoM cneKrpe pa3J'IrlqHblx IdeHrpa,rlbHblx
t.6nacrefi TaJIaKTLIK B a6co,'IlorHblx eAI{HI'Iqax. Pacnpe,ne,.IleHuq 3Hepll'{H B rApe
(rouru I w 2) nololHbr H or,rruqaroTcfl JrHIIrb no a6co,'IrorHoii BertrquHe. OrK,'IoHe-
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IlHe OT IL'IOCKOIO paCnpeAe/leHI.{fl 3lleplHH B flApe BHOCflT TO,'IbKO IIOTOKH, rioJly-
,qeHHbre B Sl.ulbrpax 1,.,96 5090 H la6d 5280 A. Ceerfirtl\,{r KpyxI(aMLI HaHeceHbI

3Har{eHHfl rIoToKoB, HCIIpaB,'reHHbre 3a BK,,iaA (oxo.lo l5%) arrauccuoHHblx JtuHufr

HB, 14959 tOIIII 14),"5007 tOIIII B 3rH Sll!'Ibrpr,l. HHII(Hflq KpHBafl Ha pHC. 6

npeAcraBJIfler ocpeAHeHHbIfi HenpepbIBHblll cIIeKrp neprQepullHblx paftoHoB
qeurpa,f lUutX O6,'raCreft ta,'IaKTI,II(, CneKTpbI KOTOpbIX B IIpeAeJIaX Otult60K
,oAHHaKoBbI t.I IjoKa3bIBaIoT 6o/'Iee (IIo3AHee, pacrlpeAe,'IeHHe 3HeplHIz B HenpepbIB-

,HOM CIIeKTpe, qeM fApo la,'laKTI{KI'I.

Srvruccl.touH nte JIH H HH

B cnexrpax flApa NGC 3077, oxsar6lBaloql{x AI'Iana3oH or 4000 Ao 7000 A
,(puc. 2), HaMLI orolKAecrB.IIeHbI c,'IeAyloul,t4e ItvHLtLl'. f 4959 [O III], ]"5007 IOIIIl,
ISZSS tN IIl, 1,6731 tS III-l- 1"6717 tSIIl. llurturt H* crluBaercn c rII{HHSMH

16583 u 1,6548 tN IIl, H LIx o6xlafl 3I(BHBa,IIeHrHafl uHpI'IHa panna 67 A.
Ha pnc. 2 nuauo, rrro Ao paccroxuurl 30'pT ueHrpa ta,{aKTaKH Ha6,'I}OAaeTCq

3MucclroHHas 6,'leuAa H, + 1,6548 r,l 1,6583 A IN II], a BCe ocra,'IbHble 3MI'ICCTIoH-

Hbte dyIr.rHHLi BtIAHbt ro,'IbKo B flApe NGC3077. 3Has eKsl'{naJleHrHylo ulupllHy
,6,resAn W : 67 A, astuucnuM Ilorol( B JtLtLrHr4. Ho or l4pa ra,{aKrl'lI(H c paAI'IycoM

.r : 12" : 186 nc. fIoroK B HenpepblBHoM cneKrpe noA nuuueir' Ho. ssqr no

.,[,aHHbrM uaurefi Qorouerpuu u paeeH 0,4'10-16 epel c.+rz'cerc'l c I(BaAparHoii
,CeKyHAbr. Ha6;rOAaetllrft nOTot( oT Bcelo qAPa noA Ho COCTaBT'Iq eT

l,B 
-.10-14 

spelcnz 'cerc 'L. t{ro6sl onpeAe,'Il{rb sKBHBaJIeHrHylo lxupuriy Ho,
inpuHuMaeM, r{ro B NGC 3077, TaK xe r(aK r.r B Apyru_x uppetyarpHbrx ra,rraKTr.rKax

Ii rnna: NGCg72 u NGC3084, oruoureuue li.r*ll).eese:3 tl2l. flelly.nuu Il3l
,orMeezer anq NGC3077 oruou1eruue I',sol lrurr, }' 1. flpuuunaafl raKxe' I{ro

17.6;s31.I7,65as : 2,9 [13] , Mbt no,IlyqaM ll/na 37 A', rolAa noroK B JII{HIII'I

H, or flApa cocraBnqer 6,7 '10-13 apelc,uz 'ceg. ?t<suBaJleHrHafl ryIpuua il:rrutrw

H; : l2'A. Ha6nroAaeMbrri noroK B HB or flApa paBerr 2, 1.10-rs apelc.Mz'ceK.

O6cyxneune pByJIbraroB

Ha OCHOSaHHI,I [O,rtyqeHHbtx pe3y,'ibTaToB IIOIIbITae\{CF, IIpeACTaBHTI QUSII-
qecKue yc,'IoBua u Bo3MoxHblii 3Be3AHbrfi cocrae napa NGC3077.

l. IIfe4no.rrarafl, r{ro taJrar{rr.rKa NGC3077 BHAHa B KaprLIHrIoit l.nocrocru
r.r ra3 ilaxoALIrcfl B CratluoHapHoM CocroflHI.II{ C sJIeKrpOHHoil reuneparypOfi
Tr:10a "K, no floroKy B 11r4t1Tr4 Hp Haxo!,I1M Mepy 3Ml{ccttu ME: 1700

u aJreKTpOHHylo IIJIort-tOCrb ne = 2 cil-,. Macca [OHLI3OBaHHoIO BoAOpOAa

B flApe paBr{a 5.105.JI6. Ko.nuqecrao sBe3A paHlrzx ctreKTpa,ilbHblx I(JIaccoB,

.ueo6ioalrrrlr,Ix AJIS rtoll1at\urt ta3a, onpeAe,'lfercfl H3 ypaBHeHus ll4l
2u (sp) it;n';' : ME,

.rAe ,' - Ko,'IrlqecrBo 3Be3A. [.un snes4 05V QyHr<\ttst U (Sp), sanucflulatl or
,cneKTpa,rbHoro K,rtacca 3Be3AbI, paBHa B0 w x: 400. Taxl'ru o6pa3oM, A"Ifl
r.roHlr3ar{u}r ta3a B flApe NGC 3077 Heo6xoAHMo oKoJIo cra 3Be3A 05 V. 3rn ouellKH
,6u.na cAeraHbl B npeAnoJIOxeHHLI O lO.nnoft HenpO3paqHOCTH BoAOpOAa AJIfl Lc-
r(BaHroB. llpu uacruuHorl npoepaqHocru BoAopoAq Heo6xoAl'lMoe KoluqecrBo
BBe3A go,,t>ruo 6ttrl yae.nuqeHo I{ 6yAer paauo - 103. S,rexrpoutlas IIJIOTHOCTb'

paBHafl - 2 c.[3, floJlyqaerctl npg oA]lopoAHoM ^pacnpeAe,IIelll{u 
BoAopo,[a

.eo scert a4epuorl o6,'racrrl c paAl.rycoM r : 12" : 186 nc. Olsaxo no orHoIIIe-
HIlllM ItHreHcuetrocreii nusufi. Itrruul(lnurr" * li,uune) [N II] rtroxuo oilpe.ne,'IHrb
.npr46,,Ia3areJlbHoe 3HaqeHI{e /2e. S,rexrponuar{ IIJIoT}Iocrb ne = l)a c.t';B lplt
7, : 10a "K. TorAa eLr[exrueulrfi paAuyc sMHCcaoHFIoii o6lacru c tls:
: 104 c.t4-3 paBel 1,2 nc.

2. la,ryamltKy NGC 3077 Ceficpepr [15] ornec K ra,'IaKrl4KaM, I(orop_ble no3AHee
,6rrru HaaaaHu celi6eproncxuuu,-uo !,erray,,rr.ru [13] c.Iuraer, qro NGC 3077 zpU,
.JIU MO}KHO OTHeCTH K 3TOMy TLiily la,lal(THl(, TaK I(aK SMLiCCI'IOHHLIe JIUHHI',I B ee
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cneKrpe 3Haqr.rrer'rbHo fxe nuruwfr, n cefiQeproBcr(ax tar'raKraKax. O.u,saro uu-
repecHo cpaBHr.rrE, HerrpepbrBHbre crreKrpbr NGC 3077, rr.rnlaqsofi cefiQeproacxoil
raJraKrr{Ku NGC 1068 r.r HopMar'rbHoit ranaxruxa NGC 3031.

Ha puc. 7 npune.4euo pac[peAeJreHue oHeprllu B HenpepbrBHoM cfleKrpe 3rux
raJIaKraK. Crerrpsr BCex taJraKrux n uuQpaxpacHoM (l4K) auana3oHe nocrpoeHbr
noua6,rrcAeuuarrr I(.tefiHMaHa u,IIoy [16]. OnraqecKue AaHHbre ro NGC 1068
Bsgrbl usl17l. Henpepslnnrtft cnexrp NGC 3077 B orrr.rlrecKoM Ar.{a[agoHe [ocrpo-
eH noAaHHbrM Hacroflrqefi pa6oru, a HerrpepbrBurrri clerrp NGC 3031-rro AaH-
nuu TrQQra [18].

Be.[]rqtauu rroroKoB 3a npeAeJraMu cepr.rH llafivaua (F3)ru A orleHr.rBaJrr.icb
MeroAoM, npeA,'roxeHHuira B. B. lo.[osaruu r.r B. I4. flpouuxort,I [19] . floroxa
B J|HHHLI Ho l.,llr- NGC 3077 B3flTbr ro HarrrHM orrpeAeJreHHflN{, noror{a B drHHr.{H
Ho Ans NGC 1068- we [201, a a"rrs NGC 3031 - yts [211.

Ha pac. 7 augno, qro HenpepbreHr,rfi cneKrp ra/raKrur(ra NGC 3077 noxox Ha
HenpepbrBHbrri cnexrp rznuqsofi ceriQeproecxoil ra,laxraxu NGC 1068. flpu
nocTpoeHHH HenpepbrBHr,rx cneKTpoB npuHLrMa,'rocb, qTo HCTor{nuxu 14K- l,r paAlro-
I.I3JIyqeHr.Ifl d'toKaJr H3oBaHbI B [eHTp aJlbHr,tx o6nacrgx ta,']a KTu K.

3. U.14, flpouu x [22), ucor^ervff Bon-
poc o6 HCToqHliKax HoHrl3arlIaI,t rasa B rIeH-
Tpar'IbHbrx o6nacrgx raJraKTI,IK, BrICKa3bI-lo

I N I Bser npeAno,rloxeHne, qro craLt4n celirpep-
_?sl \\ | roecxrrx raJrar(rHr( Moxer 6urrr csqgaua

I \ \ ] c3Bo,'rrourreH rro3AHHx THTaHTOB B fApax
I \, \ i n,ranerapHbrx ryMaHHocreft. I(poue roro,

-261 ^ \. \ i A. f . U{ep6ar<osrrM [23] 6u,ra cAe.uaHa rro-

\\--" -/ i nrrrxa o6t,qcFrarn Hl(-ue,ryueHHe BHera-
| '.4. -1- t I . ^a- ^.-^^^

""1 
tr.*'.Lz Jlat(rttl{ect(t,x o6texros [p]'{cyrcrBaeM B Llx

-''l '.. \l "i I ueHrpa,rrbubrx o6.lacrsx nJlaHerapHbrx ry-
I ty{f mauuocreft. trlurepecuo orreHtlrb, KaKoe r(o-| \\ , ruqecrBo 3Be3A rlina flAep fl,raHerapHlrrx-281 \'\. I :'il:::: _ ." _.^^a_.^_.-.

lffiau B n,Upax la,rlaKruK 6o,lee aepoareH II run
' HaceleHwfl., K KoTOpoMy I.I3 3Be3A paIlHHX

Pvc. 7 . Pacnpe4e,'reHr,. en-.p-.r,J,n-lulpg: anunrprroro,* KJraccoB orHocqrcfl rApapbrBHoM cneKTne lJtfl tailaKrkK l\uuJUJl
ir,Ncii0?;B'121"'Nct';b;;'(ri""""' n,'IalrerapHbIx lyuaHuocrefi' vx cBe-

rr.rMocrb s 10-100 pas veuuue O
ssesa [24], H [o3roMy Bl,recro 103 05 V sneeA, ueo6xoArzuurx AJrfl HoHr.IBar{}rH

'.r\'. I ryuaunocrefi Heo6xoAuuo A;.tn LloHltsauuLl
\u ] rira e NGC 3077 u coBnaAaer drlr.r ux r(o-

\\-291 \ | nuuecrBo c qHC,'IoM nd'IaHerapHbtx ryMatt-
I I uocrell, ueo6xoAlztraltx A,'Ifl o6t,qcHeuuq

14l(-asryueuur ra,rar(rur<r{ NGC 3077.

ra3a B NGC 3077, norpe6yerca 104-105, flAep ir,{aHerapHr,rx ryuauuocrefi.
Tenepr oueHIrM, r{ar{oe r<o,ruqecrBo n,raHerap}rbrx ryMaHHocreil ueo6xo-

AI4Mo AJIr o6rscHeuHq HI(-us,,ryueuuq NGC 3077 s AuanasoHe A,'rr.rH Bo,rH or
2,2 Ao 22 uxu. Csernl,rocrr taJiaKTar{r{ B sroM Auana3oHe A,,iraH BoJIH, [o,ry-
rlelrHafl no pe3y/'rbrarau sa6,'toAenufi K.tefiuwala v ,IIoy [16] , cocraenser 5, 6 X
X 1041 epelcerc. Caerrauocrr rrJraHerapHofi ryrrrauHocru NGC 7027 e 3roM xe AHa-
IIa3oHe AJIr{H Bo,rH paBHa 5,4.103? epelcerc. floerouy Ang o6t,qcHeuus HK-us-
dryl{eH14fl NGC 3077 ueo6xoArzrrro 104 nnaserapHbrx ryMaHuocreft.

Tarult o6pasorur, rpr.rcyrcrBr.ie B flApe ta,rraKraKrr NGC 3077 104 - 105 nra-
Heraprrbrx ryMaHHocrerl r,roN<er yAoBJrerBopr{re,rbHo o6tscHurr I.{oHr{sau!rto
tasa w trIl(-us,ryuenue NGC 3077 a AaarasoHe AJrr.rH Bo,rIH or 2,2 Lo 22 urcn.

flocruorpuu, ue Moryr Jt4 flApa nJraHerapHbrx ryMaHHocreli suocnrb 3arvter-
uuti sxnaA B canrcIo o6,racrr r.(ocr(oro HenpepbrBHoro cneKrpa aapa NGC 3077.
Cserr.{N,rocrl flApa c paAr.iycoM r: 12" :186 nc s ftu,bq 5260 A panua 2,1X
x1037 epelceK:1,5.107 16. Caerururocrr, Conuqa n l,u,p6 5260 A essra i{s [25]-

OAuaxo pas6poc B cBerHMocrflx rAep nJraHerapHbrx ryMaHHocreri rar< orpoN,ren

120

19 rulanlu%u)



(or L6 Ao 100 L6), uro BKJIaA 104 - 106 flAep n.rlaHerapHblx-ryMaHHocrefi e He-

npepbrBHoM cleKrpe fApa raJIaKrHKl4 Mox(er cocraB,'Iflib Or I Ao 100% . CneAo'

BaTeJrbHo, Bonpoc o ToM, qeM )r(e Bbr3BaH v(D-tts6uroK B He[pepbIBHoM cneKTpe

;i; NGb 307'7, oc"aercs orKpbtrblM, H IloaroMy oco6eHHo Heo6xoAI'IMbI Ha6r'Ilo-

.u,eHHfl B Aa,IeKOM yr'IbTpaQuo,'IeTe.

flpe.qno;raraa npucyrciB,e B sApe raJIaKrI4KH NGC 3077 nJlaHerapHblx ry-
rrrangOCrefi, N,15I Cra.[KHeaeMCq CO CJIeAyIOUlell TpyAHOCTb]O. qTO6bI I'IOHLI3aIII'1fl

ra3a H I/IK_vsryqeHi.re NGC 3077 noAlep)KHBar'lHcb lOn - luo IIaHerapHbIMH

TyMaHHOCTSMH H HX qeHTpaJIb^HblMH sBe3AaMII B TerIeHI',Ie BCerc flpeAfioJla.taeMoro

BpeMeHr.r >KH3HA .Unanrrn, 10e - 1010 ,net, Heo6xoAHMO' tITO6bI_no_xp11:i_Y:-

pb nce 3Be3Abr taJIaKrIrKI{. npouJIH CraALIrc flAep [JIaHerapHbIx ryMaHHoCTeI'I,

BpeMfl xll3HH KOTOpbIX 10a n-er, rlro Ma'YIOBepofrHo' Ec'nu nce x{e [pHAepx]I-
BaTbcg lu[oTe3bl, ItTo B gApe la,,IaKTHKlI npI4CyTcTBy}oT n,IIaHeTapHbIe TyMaHHo.

cTH H IiX qeHTpaJlbHbie 3Be3AbI, OCTaeTCfl IIpI'lHfTb' IITO Rfe IIOSAHI'Ie IulaHTbI'

KOTOpbre MOtyT CTaTb flApaMII [,'IaHeTapHbIx ryMaHHoCTeft, npOOBOJIIoquOHI.lpO-

BA,IIII OAHOBPCMCHHO.-- aufrp" oqeHb 6.naro4apHrr K. K. tlyaaeny, I4. tr4. IIpouHK, B.I4. flponury
H p. E. iepu_r6epry 3a o6cyxAeHr.re pa6orbl H rlpeAocraB,'IeHl'le cHi{MKoB H crleKr-

poB IaJIaKTHKI'I'

.[,exa6pu 1972 r.
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AKAAEM14fl HAYK CCCP
I{3 B E CT14fl K P bIMC KO I,t ACTP O O T'I 3I,Iq EC KOI:1 O EC E P BA T OPLlN

Tou L, 1974 r.

EAJI bME POBCK14fi AEKPEM EHT
B CTIEKTPAX ABHXYIIII4XCfl CPEA.
cJrvqAff yAAPHOfi r,rOHr43Arlr.rH

14 yAAPHOI-O BO3EyXAEHHfl

P. E. fepru6epr, 3. 0. IIIso"rru 1

FIa ocHoeauliH TeopHH nBnxyx{rrxcfl o6o,ro.rex [6'l nunonueu pacuer. 6a"rrlrepoBc6oro AeK-
peltleHTa (6.4') e cneKTpe il3,'IyrIeHHr nonopo;1Hofi nJ,ra3Nrbr, crarruoHapHoe cocrorHge xoropofi
IroAAepxliBaerc'I HepaItlarHBHbttuH ]uexa]rH3i\raNlrr HatpeBa r.r HoHx3aurrH. Hari4eHsr peueHHrr
ypanueHufi craqHoHapHocrH A,'1fl HaceJlenHocreii 30 nepnsrx yponuefi aroNra noAopoAa c yqeroM
BJII'ItlHI'L Ha 3TH Hace,'leHIIocrll 6o,ree strcoxltx, paBHoBecHo 3ace.,reHrJbrx ypoaHeli. Bu.ruc,4e-
HH{ BblnoJ'IHeHbl AJIr 3,reKrpoHuotl reivtneparypbl or l0 000 Ao 25 000'K, s,rlexrponHofi n.nolro-
cru or 108 ro 1014 cn'\ u lluanazoHa Be,,ruqrrrrb, 0& - BeporrrHocrH BbrxoAa Lo-xnanra H3 cpe-
.4bl - oT enHHIiUbI Ao cToJ'lb i\la,lblx 3llailerlnii ((-10-), Korna 3Ta Be,rnrqHHa nepecTaeT 6brrh
cyqecrBeHHblM napaN'lerpoM 3aAaqll. PaccrtorpeHst 3aBr.rcHlrocrH Hace.leuuocrefi yponuefi (br),
aepolruocrefi Bbrxoaa 6a,rrrreponcxux KBaHTOB H3 CpeAr,r (0r.2)' uepoornocreri nsrxo4a 

^uurro"B qacrorax llepBblx ,rltulll'r 30 nepBblx cepuli (Br,r_r) H orHocuTeJrbHbrx HHrerrcHBHocrerl 6a.nrue-
poBcKlrx tttruuit (l ,r/InU) or ne.nuuuu Tr, n, u 0!r. Aro xaxAofi I, oruoureHu.a Ir.rrl InUnpe*
craBJl.flrorcfl xapaxrepHoli noBepxHocrbro HaA rr,roc(ocrbrc (ne,l]fr), , ,, <xpe6re> sroii no-
BepxHocrH MeHqercfl xapal(Tep ncero 6.4. flpa 6o,ltullx 3,rrer(TpoHHbrx rlJ'lorHocrrx (>l1rzcil-s)
a salterHoll ontaqecxorl roaure (B!, ( to-'; r'rr{reHcHBHocrs /rro oxaerrnaercfi r\reHr,rrle HHTeH-

-cHBHocrIi 
1nU, a no lrepe 4a.nuHefiuero yt\reHbureHul B!, HepaBeHCrBa runa In, I IrOl ln,

oKa3blBalorc,{ cnpaBeAJ'[rBbr A!'rr BCe 60,ree nlrcoxux q,leHoB 6a.rlulreponcxori cepul.t.

THE BALMER DECREMENT IN SPECTRA OF MOVING MEDIUMS. THE CASE
oF COLLISIONAL IONIZATION AND ExcrrATIoN, by R. E. Gershberg and E. E. shnot .
On the basis of the moving envelope.s theory [6] the Balrner decrement is calculated for the case
u'hen a steady state ol an optically thich hydrogen plasma is nraintained by non-radiative hea-
ting anC ionizatiotl. Stationarity erluations are solved for the first 30 level's populations accoun-
ting an influence of higher levels that are supposed to be in equilibriurn u,ith continuurn. Cal-
culations are carried out lor electron terrperature range lrom 10000 to 25000" K, for electron den-
sity range from 108 to 1014 crn-r and for values of Lo-quantum escape probability (p!r) from I
to such slnall magnitude (less l0-B) that this paranreter ceases to be the essential one. Tir-e depen-
dences ol leve1 populations (b;), of the Baln'rer quanta escape probabilities (0,.2), ol the first li-
nes' quanta escape probabilities (8,.,r.-r) and ol the Balmer decrernent on varues To, n, and f,f;,
areconsidered.ForeveryTrtheratio tn_ltnnispresentedasasurface above the (nr,glr)-
plane (Fig. l) and at the ridge of the surfice a general shape ol the Balnrer decrernent alters.
If n, is higlr (nuch mcre thar.r 1012 crn-s) and au opacity is noticeable (13!, < to-r; the

intensity_rgu ,r.m out to be less than I,,,Uand if p!, decreases the inequality of type I noI
a luA'-- l ut turns out to be valid for higher Balmer series nreurbers.

Teop_ax 6a,ttutepoecKoro Aer{peNreHra (6.A.) AJrfl acrpoib6314rlecr(Hx o6beKroB,
r4e eos6yxAer{He rr rioHr{3arrr.rfl o6yc,'roBreHr,r yAapHbrMH B3ar.iMo4erlcreaanu,
t Ll"arrr)rr-rpux,r a4uoir ilrareil.rarHr( H AH CCCP,
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BnepBbre 6tr,ra pasnura c UeJrbro r.rHTepnperallupl orIIocLITeJIbHblx HHreHclasHocrefi

3MHCCHOHHb1x n1uui,t BOAopOAa B TOHKOBOJISKHI'1CrbIX ryMaHHocrfx - 
ocrarKax

Bcnh,rueK CBepxHoBbIx Il-3| . Hau6O.nee IIOJII{bIe pacqerbl noAo6Horo poAa BbI-

rroJIHer.IbI HeAaBHo flapxepona [4]. Baxnas oco6ellHocrb Mex3BesAHoft cpegu -gTo r{CKJI}oqLIre.IIbHo HH3I(as IlJIorHoCTb BelIleCTBa, ue 6Onee 102 
- 

l}a cu-9;

B Tat{Hx yC,IOBHgx npaKTHr{eCKH BCe IlefiTpaJlbHble aToMbI HaxoAtlTcf B oCHoB-

HoM oHeprerttqecKoM CocrofHHLI H BeuIeCT_Bo npo3par{Ho K CO6CTBeHHoMy H3JIy-
qeHlirc R r,u.IHLIflx cy6opAuHarHbtx Cep[fi. 3ro o6croqre,'IbcrBo no3BoJlfleT o[pe-
AE,,II{Tb TEOPCTI.TqECK gTT,6.I,. (A,TT CNON C OATIOPOAHbIMI,{ SH3I,IqECKHMH YCJIOBI,IflMII)

pelxeHHeM CLICTeMbI ypanueuni.i CralIlIOtlapHocrll, B KoTOpbIx yql4rblBalorcs HO-

r{r.i3auufl r.r Bo36y)KAeHrre roJrbKo c ocHoBHOtO ypoBHf, r.r 3Trz nepexoAlI BBepx

lpeAnOJIataiOTCf C6a,'IaHCUpOBaHHsIMH pel(OM6uHaqlltlMl'I I'I KaCKa.{HbIMH [epe-
XOAAMH BHI,I3.

CyrUecroyror, oAHat(O, H Apyrue acrpo$H3uqecKue o6beKTbl' CTelellLr I'IoHH-

3ar{u}r r.r Bo36yxAeHHq BeuIeCTBa B I(oropblx raKxe onpeAe,lxercf yAapHbIMI'{

B3aHI\4OAefiCTBHIMLI: CoJIHeqHafl u 3Be3AHLIe xpoMocQepbl, npoTflx(eHHlle aTMOC-

Sepr,r AO,lrOnep[OAHqeCKI.Ix nepeMeHHblx, BO3MOx(HO, HeKOTOpble KOMIIaKTHbIe

,i6paaonanufl B aKTHBHbrx Br{era,rar(THqecKL{x ct{creMax. B erax o6beKrax nror-
HOCTb BeUIeCTBa Ha MHOTO 1OpflAKOB Bblrue, rleM B MelK3Be3,(IIOfi CpeAe, TaK qTO

3AeCb He,,Ib3fl yx(e npeHe6perarb HI4 qHCJIOM B636yxAeriHbIx aroMoB, HIl, CJIS-

AOBaTe,'rbl-Io, caMollol,IoqeHHeM KBaHTOB, Bo3llul(alouux [pI4 KacKaAHblx nepe-

xoAax BHI,I3. tr4HbtMLI C,rIoBaMH, TeopeTxqecKuit 6.1,. MoxeT 6strl sllqHcr'IeH AJIq

3THx o6T,er(ToB coBMecrHbrM pexleuueM c,'Io)Kl{oft cticreMbl ypaBHeHI4l? cralrllo-
gapHocrr.r H ypaBHenHli nepenoca. OAuaxo BbrqIICJIHTeJIbHble rpyAHocrH pelxeH14fl

IIoAo6Holi cHCTeMbI cror'lb BeJII{l{u, rrro B alla,'la3e oTHocl'lre.ilbH]'>lx 1'IHTeHCI'lBHo-

creii nogopoAHbrx JrHHHri orilM nyreM yAaJIocb no,'IyqHrb JII{lllb BecbMa orpaHI'I-
qeHHbre pesy,rrsrarlr [5J.

3rra.ry{re,'rtutli nporpecc e o6qeii reopt{a 6.A. AJII-_cpeA c caMonorJIoxIeHI{eM

B,,tHuHqx 6u,'t AocrarHyT nocae Toto, I(al( Co6oJres [6] noKasa,I, rITo CyuleCTBo-

BallllerpaAHeHTacl(opocrllBH3ryr{a}oqeficpelerIo3Bo"IserBbIr{HC"lrrborHo-
Cr.rTe,,rr,Hbre TIHTeHCHBHOCTI.I 3MLICCuOHHbIx ,'lHuHfr BoAOpOAa C IOMOU]blo peIxeHI{rI

ct.icreMbl HeJIHHefiHbtx ypaBHeHLIIi, He npu6erafi K I'lurerpa,'IbHblM ypaBHelll'IflM

IlepeHOCa. flpaxruueCt<oe rIpuNlelleHHe 3rolo MoulHOI'o MerOAa OrpaHHtII'IBa,'IOcb

AO IrOC,tteAI{etO BpeMe}ttt IIpH,'lOXeHI.{flMI.i I( O6T,el(TaM, lAe I'IO}IH3aUHfl u nOs6yX-

Aerr14e BoAopoAa otrpeAeJrrrlorcfl ro,,rbr(o paAI.tarl.iBHI-,lM_1.{ 83auMoAeiicrBI'lfllvlH H

po.rtb yAapHbtx B3aaMoAeficrsl.lti npeHe6pe)KHMo Ma,'Ia' Hau6o,ree [o,'lHble BbIr{HC-

,enn, rai<o.o 6.A.6stnu BbIilo,'IHeHbl Boapuyxou [7], a rat<xe Xr'rpara u Vecyrn
[BI. Ilepnuie Kopper(rHbre pacr{erbt 6.L. I'ltr acrpoQfl3ut{ect(ux o6T,el(roB, Koro-
pbte ]renp03par{Hbr B JIHHtIflX H B KOTOpLIX I{MeeT \,IeCTO yAapHOe BO36yxAel{lle'
bo,r, npoueAellbl HeAaBHo lop6allKuT igl' ocuoaHaq3aAar{a Hacroflrr(eft pa6orbl
cocrozT B BbrrrrlcJleHr{lI (yAapHoro> 6.A. A,'tfl tuupol(olo Allana3oua Qusu-uect<ax
ycd'toBHri H cpaBr-reHHa o-6,qu* cBoricrB orHocuTe,rbHF,lx HHTeHCI{BIlocrefi BoAo-

iolrorx n^ritt B CpeAax c paA,aTr.iBrrbrM, H yAapHbrMrr MexaHLI3MaMu eos6yx-
ACHI]9.

1. llcxoAttste ypaBHeHHfl

Pacnpe4eneH r.re aroMoB BoAopoAa no or{ep rerr.iqect(HM yp oBLI fl lvl B cralll.{oHap -
qoii CpeAe HaxoALITCf LI3 yC,,IOBtrtl paBeHCTBa tIHC,'Ia qaCTI'Iq, IIpflxoA'Illlux B eAI4-

HHUy BpeMeHLi Ha paccMarpttBaeMblii ypoBeHb, qHCJIy qaCrIIIL flol(l'lAaloull{x 3roT

ypoBet.Ib 3a TO >11e BpeMf . B uccne4yeMoM cr'lyqae, KorAa BJIIlfHHe BHe[IHero

IIO,'I'I H3[YqEHI,if OTCYTCTBYCT, YC,'IOBHfl CTAIIUOHAPHOCTH 3AII'{CbIBA}OTCfl B BI'IAC
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t(e nit flp H tL| - rl'iorHocr[ HeriTpa,'rbl{L,Ix aroMoB Ha cooTBeTcTBy}oq}rx oHep-rerl'IqecK,.Ix ypoBHflx,. fle, flp - rrJlor,ocr, gdrIeKTpoHoB H nporo;os,'A u E :-efiHu,efiHoecxae xoaQ$zuueuru coorBercrBylorq,x paAHarr.rBHbrx nepexoAoB,
P - 

IJ'IOTHOCTb.. I,I3/'IYqCHHfl B I{ACTOTAX fiHUUil, q 
- 

XOEQQVqI{CHTbI YAAPHbIXsea,r\aoAerlcraui,, c; - xooQQrqrreHr paA,.arll"nbir p.noi,ioilu,I^^ i' e"i -xoe$@aqaenr 1pofiHoli pexorra6unaqrir4'Ha I ypoaeut.'
_ C"ne4yx Co6o.neey [61, nne4er,r c,,,e4yrou1uu'o6pasou Berarrr.rHy l31p 

_ Bepo-qTHOCTb BbrxoAa KBaHTa H3 cpeAbt:

nt (Air, I B*gu) - nnBneni: niAipgip. (2)

!,anee, .Bocno,'rbsyeMcs r43BecrHbrMr.i coorHoirreHr.rflMa MexAy roeQQaqueurauuyaapuorl AeaKruBaqufi H yraploro nos6yx4euria

izq;pe* i : fuzq ,,lxtt (3)
(r4e x; : hvilkr, u hvi - roreHrrr.ia,r HoHr,3arr,r.r aroMa B coorBercrByroqeMgHepterurrecKoM cocrosHlzu) a 

-cooruoueHr.rflMa MoKAy xoa$snqaeuraurz rpoft_norl pexou6HHarIHH u yaapuori HoHHsaL\Llw

Q,i : =l*oe'i 
qr,. (4)(2nnftT,)"

Bne4eu, HaKoHeII, MeH3er'ioBCKLre MHo,.r,renu bi, KoTopbre xapaKTepagyror or-
KJrOHeHr.re saceJreHHocrH cooTBercTByroqero ypoBHfl SOAOpOAUOTO aroMa or Tep_MoLHHaMHTIeCI(I paBHoBecHofi sacereHHocru A"rrfl AaHHbIx n, H Tr:

ni _L i2hB x:
flrfi p (2tmhT 

"1",' 
"

TorAa ypaBHeHr.:rfl (1) rllo>xuo reperr.rcarb B BHAe

h:L
Aip\ip I nnQi,

rAe

. 12t tnhT ^y" 
.

rl'1 _- ----j__ e,.
t-ll'c "

.[,ta c,,ryuaq, KotAa BeporrHocrb BbrxoAa r(BaHTa H3
,4aSQep en qrz a,rr bHbrM r.r Mar{p oc r{on H qecK i.r M r.r AB r.r xeH r.r fl MH,
Ae,rIfl eTCfl CJreAyrou{HM BbrpaxeHr4eM :

_1

F,e: 9?n( -'e u?u),

(5)

(6)

(7)

cpeAbr o6ycnoenena
Be,rlaqflHa B7; onpe-

(e)

cnexrpa,rnuotl
CyulecraeHHo,

(t0)

(B)
rAe

eo. I l.lulpik ,.r"\"lfl

u 
-TenJIoB€fl cKopocrb, cl.itt - xoeQQuqueur rlor,,IouleHHfl B

JruHr4H n dalds -cpeguuli rpaArieHr cKopocrpr e cpeae [6].qro Hs (9) cneayer npocrafl aHa,rr.rrrrrrecKaq cBs3b uexay p!6:

,0,. _ 32 (i2 - h2)t g:t L, c\'' b2e-Y, ,rot-tt( yli;kig,.,, t;i --r1 Vrr,
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rAe gif - cooTBeTcTByroxlufi tayHToBcKHfi lrHoxatern. c.neloaare,tluo, pe-
lreHr.re clrcreMbr (6) sanucur B 3roM cr,ryqae or rpex He3aB[4cr4Mbrx napaMerpoB --
Tr, n, u Flr.

I4e coorHoueHufi (6) cJreAyer, rrro He3aBlrcuMo or crpyKrypbr ee.nuuuu pin

r.{ He3aBHCHMo or ar'IeKrpoHHofi renaneparypbr cpeAbr 4,ra .rrc6oro ypooua i
BCerAa HafiAercs raKafl aJreKTporlHag n,,IorHocrb, npi.I Koroport .nrc6ofi us xoeQ-

Qnu,ueuroa b1 Ltra j> i + 1 6y1er cKoJIb yroAHo 6nwsoK K eArzHrlrle. Ec.rr n pac-
cMarpr.rBaeMbrx yc,'roBHflx oTJrHqHflMvt b1 oT eALrHLrqbI Mox(Ho npeHe6pevr Hauu-
Harr c l: m f l, ro, cJIeAyfl l7), pagwau.rBHoe nsauuogeficrBr.re Bcex Bepx-
HHx, paBr{oBecHo gaceJleHHbrx yponHell c KaxAbrM r.r3 HHxHr.rx 3HepreruqecKux
ypoaHefi Mox(Ho 3arrucarb B KoHeqHoM BHAe:

,Aru,o,, 
g,, (l)',-, - *, - _.Wll m+r, ig n +r,i+ r ) r n 

I 
r

B AuanasoHe reMneparyp or l0 000 ao 25 000'K ara Bed'rrrqriHa He rrpeBbrruaer
0,02 Qi AJII HHxHr{x ypouuefi I4 Aocraraer 0,76 Qi ilpH i * 30. AJrfl yAapHbrx
asauuo4eficrs[ft N,texAy reMl.r xe ypoBHflMH HMeer Mecro cJreAyrouee oqeBr.rA-
HOe paBeHcTBO:

l:m*L l:trt+.l

- ("h)'l trrr

lrlrax, p,nx Bbrrlucr'reHuq orrrocr,rreJlbHbrx HHTeHclrsHocreft gMHCCEoHHbrx JItr-
uafi no,u,opo.la

(t2)

(13)
I i, _ niAirhrirS,, _ I 4 \o bigir1it .xi _lxo

-- tlA;ii&; -\, / b4sr.,pa"

aeo6xo4uuo peulrrb crzcreMy ue.ruuefiuux ypanneHufi

+

m

2 u,u,,
t:i+r

q,,+ O,"f

lL\z,,-". 0.393.1010 I I i \21
ts,, \;J e.'' "' --'-t-;.:-(811111. i13,,,+1, ; l-t) In 

Ll - \r-fTJ I + tl;/

b,: i-L
4i1,3;p )- nnQ;,

i-r
,,, L) @k-bi) >

rAe /ir : 1,57 i . 1010 T:#W, xi - tr u, corracuo [101,

l: n+

Arn\,, l- nrqi"

4lk\2 lft\41-T-\;/ + \;-l

I
I , (14)i-l

n * la\'
gip: I _ o,lT2B __)+4_,*_ 0,0496

p"ra lt_ l_;_l ]
a BeJlr4qr4Hbr pih fioAcr{HrbrBarorcfl no Soprvry,,rau (B) n (10). Heo6xoAr,rMbre AJrrr pac-
ueron xoeQouqueHrbr yAapHoto nos6yx4euutr pr rlo:H:./.saur,ri,r H Beriiquulr rp;, npo-
nopqfioHa,'rbuue xoaS$urlueHraM pexou6uuarlr,rH, rroAcrruraHbr no QopuynauIll, l2l H npeAcraBrreHbr B ra6.u. 

-l 1.

'H"Arrr" CrMncoH I.I fongen [13] npe4,roNli,rrl riosr,rr? rlreroA Bbrqr.rcr,reuus ceqeHufi y,(apHbrx
nsar.tuo4ericrnufi. Cpaeueuue BerrHqHH g;pAnnTr: l0 000"K, 1<i <6 u i f 1<A<9,
npHBeAeHHbtx e [3], c coorBercrByrorrlHMu Be,Tr{qHHaMr.{ B ra6n. 1 floKa3btBaer, qro pasflBqHq
Me>Ktr! Qr.p, noJlyqeHHr,rMH no $opr"rynau BefiT ca - Kuurcrona - Max-Buprepa u no Sop-
lrylau Cerr.rncoua - lo,r4eua, He npeBocxo4rr 25% , a qh coBilal.aer c roqHocrtro 11o 4-70/o.

t25

,'. [,-fa)'l'' '|
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2. OpraHuaar-(Hrr BbrrtHC.rennfi

.LI,.nn xax.qoro BaprraHra pacqera cHCreMa ypanneHufi (14) peura.nacb craH-
AaprHbrM MeroAoM HtrcroHa. I4cxouufi ua6op nenuuuu {b;} },uo6no paccMar-
puBarb KaK KoMnoHeHrbr /n-MepHoro Bexropa, r.r cHCreMy (14), Koropafl B BeK-
ropuofi Qopue r.rMeer BL.rA

P.ttl
b, --4 , i - 1,2,3, .... ttt,

Qift)

MoxHo nepenucarb cr'reAyroulHM o6pasou:

F,(b) : b,Q, (D - P,1b; : o, i : t, 2, 3, ..., m.

Toraa q,rx (s + l)-rt Hrepaquu HMeeM

b(s ,) _ 0,,,_ /ql\-,F,r,,,).
\db I

flpousnoAnrre 0Fil0bt - 3d'reMeHrbl Marpr..tUbr (0F, Aq - BbrqHcJTffrorcfl
.iIH)KCHHO:

(15)

(16)

npu6-

aF. ,tt 
- ' rtr ,br, br,..., bn -f h,..., b,u) -- F,\br, b.r,..., b0,..., b,r)|. (lZ)obt - h L't\

Cucreua (14) Hrureer, ro-Br,rAHMoMy, eAHHCTBeHHoe rroJroxureJrbHoe pe[reHHe,
no3roMy HrepauHH (16) o6uuuo cxoAflrcfl Aaxe npa HaqaJrbHbtx 5(0), Aa,,reKHx
oT,TorlHo-lo peueHllfl. Kax noxasaJlH BbttlL{CJIeHLIfl, IIpH gIeKTpoHHoit n.norsocru
l0tr cil's u ronuori npo3parrHocrr.r cpeAbr B KaqecrBe HylreBoro npN6ntxeuua
MoxHo essm blo)__- 1, i:1,2,. . , m. !,,rR ocranbHbrx BapuaHToB por,rF)
Haqa,'IbHbrx AaHHbrx MofyT HrpaTb pe3yrrlbTaTbr y)Ke cocqtiTaHHoto BapHaHTa,
orJruqaioilrerocfl or r{cKoMoro oAHr4M ua coo6o4ur,rx napaMerpoB 3aAarIH -7",ne ilpkt Pr,.o; s 6o,[ru]Hucree cryqaeB r.lrepaquH cxoAr.r,'rHCb npH H3MeHeHuflx tlc
u.nu [3rro B cro pa3.

TpyAoeraxocrr o6pau1eur4fl Marpultbt (dFl0b) npu m <{ 30 Hene,raKa no cpaB-
HeHrzrc c o6t,euol,r pacr{eroB A,rlfl HaxoxAeHHfl g,'reMeHToB MarpHqbt; no3ToMy
TpyAoeMKocrb roqHoro MeroAa FIurcrona 4,ra uaruerl 3aAaqH nponopr{HoHaJrbHa
mz - 

qac,,ry o,[eMeHToB Marpr..rLlbr. !,,ra ycxopeHr.rr BL,rqHC,renuii xax4nrt sa-
pI{aHT CrrHTa,'rcfl cHaqa,ra Iilff m: 10, ro,lyqeHHbte AaHHbre c"[yxHJII,I lrcxoA-
Irr,rMr] Ar'rfl pacrrera c nt -- 15 u rax Aaree Ao m : 30. Kpoue roro, rrpE m )>,-2A
BMecro rorlHoro MeroAa Hr,rcroua HCno,'rb3oBa,rca orpy6leHurul, T. e. Irpr.{ AaH-
HoM m Marpr.rua L)FlAb) cqrdra,,racb ro,'rbr{o oAurr pa3.

Or4enluoro BHr4ManHfl rpe6yer HaxoxAeHue BeJrr.rqr.iubr F4 no $opury,re
(8), rax r(aK npri 6o,ruurr.rx [ij'r, e eroi.i Sopuy,re npoxcxo/tur cor(pauleHuc 3Ha-
qau1ux Ltu$p. flpaxrauecr{H npr.l 0,lr { 0,0i c AocraroqHorl ro.{uocrb() Mo>xHo

IloJlara'lb 0u, .- $,%; nprl 0,01 <-. 0,% < 103 rvrolKuo no,Trr3oBarbca cpopivry;rol:r

(B), a npn F,9, > tO' - HCIIoJIL3oBarb nepBbre r{.[errr,r acHNrrrrorr.iqecr(or'o pa3-
JloxeFlrtr (8): l3,l: 1 - |t29,!r,. FIaxouerl, npu Bbtrryrc.relllrr 0lr, no (10) gyx<-
Ho cJleAurb 3a reM, qro6lt B npoNle)Kyror{Hbrx BHrrtc,relil.rflx He IlottBLIJIr.lcb quc-
JIa, npeBocxoAflulrre MaKCrrMaIbHo BosN,ro)KHbre Adrrfl rlralUr4rrbt.

IIpu raxori opraHHsarII4u Bbrtr.rca'IeHnfr pacuer o21rroro Bapr.raHra ua EOCM-4
3aHHMa,,I 5-10 nuu.

3. Pesyarrarbr Br,rqrrcJ(euwfr: bi y $in

B ra6,r. 2 lpuoe4eubr pe3ynbrarr,r Brrrr{rrcrrresuft', bi, F;z r.t yAapnoro 6.L.
Ats To: 10 000, 15 000, 20 000 u 25 000"K; A,'rs xaxAofi reMneparypr,r pac-
r{eTl)l IlpOBOAII"qHCb A,rlq rleTF,lpeX 3JIel{TpOIlllt lX llJ'iOTHOCTCfi - 108, 1Otu, 1012
u l0t1 c.t4-3 tr Ar'rrr usrH sHaqeur.rii napaMerpa Forr: i, 10-', 10-4, 10-6 u 10-8.
llo"tyueuur,re pe3yJ'rbrarbr rro3BoJ,'rfiror onpeAe,rum o6uluri xapaKTep saBucu-
MOCTLI paCCMal'pHBaeN,rbrX BeJlr.iqi.rH oT Bapbr.rpyeil,rbrx napaMeTpoB.
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Msoxure.rru bi(tt.",92r,Tr). Bo BCex ro,ryqeHHblx pelxeHllflx BeJIITTII{HbI

bi MaKCHMaJrbHbr rrpr4 i : l; c pocroM i ouu y6srnator u upu6;luxalorcfl K eAI,I-

Hr{qe, AocTHras ee, r{aK npaBr.r,ro, rrpH , < 30. IIpu na.nstx flJrorHocrfx, Hr43-

KHx reMleparypax lE sstcoxofl npo3parlHocrli cpeAbl MHoxI,IreJII{ b1 ouenr ae.tu-
xu. 3ro ecrecrBeHHo: B TaKr.rx ycJroBr4flx BaceJreHr4e BepxHr,rx ypoBHerl yAapaMr{
TT,TANOAQ$CTU,IBHO I,I3.3A HI43KOfi I,IIOTHOCTH BCXICCTBA I,I MAJIOCTH CC'ICHI,Ifi SSAU-

tr,Ioleftcrnnr, a 3ace,rreFilre STIrx yponueri npu [or,'IoueHL[I KBaHToa ualoeQ-
Qexrueuo lis-sa 6ortruoil eepoarHocruI cso6oAuoro BbIxoAa usJIyrIeHLIfl us
cpeAbr. Iloarouy ueo6xo,4urvt orpouustfi 3anac aroMoB B ocHoBHoM cocrogHl,Il{,
qro6rr eru ivla,iroeQQerrusnue MexaHI43MbI 6a.[aucupoaanu 6ecnperrflrcrBeHHo
coBepuarcuuecr KacKaAHbre riepexoAbl BHI,I3 I{ TeM caMbrM o6ecuequearlr cra-
Ilr.roHapHyro HaceJreHHocrr nos6yxgeHHblx yponueri. C yee.nuueu[eM oJreKrpoH-
uoft nnorsocra Bo3pacraer qacrora croJlKHoBe[rufi, c yne.uuueHr.ieM TeMneparypbl
pacryr cer{eui.rfl ssaulaoAeficreIls; HaI{oHeu, c yMeHbueHr.ieM ilpo3paqHocru
yMeHr,rxaeTcfl 14 BepoflTHocrr cso6oAHolo BbrxoAa KBaHTa, r.r KacKaAHbre nepe-
xoAbr c uenrurefi eQQexrzauocrblo ofiycro[raror nos6yx.4ennue yponuu. B pe-
3yJlbrare KaxAoe r43 Tpex [epeqr.IcreriHblx ll3Meueurzfi napanerpoB npHBoAr4T K
MoHoroHHoMy yMeHblxeHuto br. llpu esrcorofi upospauHocru cpeAbr, KorAa oc-
HosHorl MexaHr,rsM 3aceJreHrrfl flepBoro ypoBHfl - KacKaAHbre nepexoAbr - He
saBr.rcaT oT SdleKTposuoft unorsocTu, a e$serrunHocTb ocHoBHoro MexaHlr3Ma
orlycTolneHr.rfl sToro ypoBHfl - sdirer(TpoHHbre yAapbr - npoflopuvoualrbHa ne,
BeJruqr.lHa b, nponopuuow,anarua lf nr.

Xorr b1 (nr, F|2r,7r) rrroHorouHo 3aBucur or BCex cBor{x apryMeHroB r.r,u,Jrr

KaxAoro pelxeHr.{f cracrerrar,r (14) Berr.rquHa bi flBJrfleTCg HeBo3pacrarcueft

Qyuxqzefi f, 3aBr.rcr.iMocrw b; (n,, F&r, Tr) tpw i 7 I uocsr 6oree cloxusrft
xapaKrep.

l4s ra6n. 2 cnelyer, rITo MHoxHTenu b, y6rraarcr c yBeruqeHLIeM SJIeI(TpoH-

uofi n,loruocrl,I, xorr Li He raK 6sIcrpo, NaN br; Ho 3aBllcl4Mocrt, br(F3r) He
MoHoroHHa. Ouenu,quo, AeJIo B ToM, qro c yMeHbmeHr.reM [pospaqHocrrz cpeAbl
rlpelxAe Bcero salrzpalorcfl Lo-reaHrst:l auQQysua Lo-reauroB c6nu>xaer b, u
br, r. e. nprlBoAHT K Bo3pacraHr.ilo HacedreHHocrr.r BToporo ypoBHfl nz Lt, cJte-

AoBaredrbHo, xoeQ@uquerura br. Ognaro no Mepe Aa,rsuetluero yMeHblxeuux p!1

B cpeAe FrarrriHalor e$Ser<rrzeHo 3anr4parbcs Ho-xaaHrrr, 1u$Sysua Koropbrx
c6.ruxaer b, w br, T. e. yBe,,IHrIHBaer nB ga cr{er nz w, cJreiloBareJlL,Ho, yMeHb-
uraer bz. floAo6Hue paccyxAeHr.ifl crrpaBeAJrr4Bbr r.r AJrfl 6oree sbrcoxHx yponHefi.
Ho us-ea 6ucrporo pocra e{SeKruBHocrrr yAapHbrx naalrtro4eficrsufi c yBeJrr{-
rIeHLreM HOMepa ypoBHfl BoSMO}KHa V TaKafl Cr,rTyaqHfl, XOrI.a bi yBeIUqeHO 3a
c,IeT AuQQyH.4I{pyIoq}rx B cpeAe KBaHroB, a b1, tAe i> i + 1, nospacraer yxe
ga cqer yAapHblx aoa6yx.u,euuft ni--+n1, ITpu groM, ecrecrBeHHo, HarrHHaror
ganaparbcfl KBaHTbI 6oree srrcoxxx cepril.

Vser[.IeHHe gJreKTpoHHoit n,rorsocrr] H 3r'reKTponnoft TeMneparypbr Aaer
cxoAnrtft eQQexr: B cpeAe Bo3pacraer poJrb yAapHbrx B3ar4MoAeficrerli H yMeHb-
Illaercf orHocr,rre,'IbHafl por'Ib paAr.rarr.rBHblx nepexoAon. Ho, KaI( c,rleAyer r,rs

ta6n. 2, ycr.{JleHr.re yAapHblx ssaur\,roAeftcrsflri qaclo npr4BoA]rr He K rrpocroMy
npu6nuxeu[Io BCex bi K eAn]rurle, a K saMeTHoMy yMeHblrleHr4ro nepeFraceJreH-
HocrLI HlIxHux yponnefi H oAr-roBpeMeHno K rrosBJreHr4ro He6olrurofi flepenace-
JleHHocrlr 6onee srrcoKr.rx ypoBHerl; nuurl Aa,rr,ueftruee floBbrrlreHrle nJloruocrr{
rrpr.rBo.4HT r npn6.nuxeHHro BCex b; K eAr{Hlrrle. B pesy.rrbrare TaKHx cJroxHL,rx
naauuo4eftcrsuft BeJrnqr.rHbr bi (n,, F$r, Tr) npu i ) I o6napyxunaror pa3-
JII,IIIHbIe 3aB}IcI.IMocTI,I oT cBoI,Ix apIyMe}IToB: MHorI,Ie b7 IIMeIOT <rop6sl> c MaK.
cLIMyMoM BHyrpu paccMarpr.{BaeMoro Ar.ra[a3oHa BeJrHr{HH n, yt F$, Apyrfie
o6uapyxunalor ro,'rbKo MoHoroHHbrfi BbrxoA Ha (rrJraro).

Beporruocur BbrxoAa KBaHroB r.r3 cpeAbr. Benuqauu pi& onpeAerflroTcfl
npexAe Bcero He3aBr.rcHMbrM napaMerpoM 3aAarrn plr, xoropufi coornercreyet
BeposrHocrr.r BbrxoAa Lo-xsauros. npu F3, ) lO-' cpeAa rpaxrr.rqecKr.r rpos-
parrHa AJrr BCex 6a;rrueponcKnx KBaHToB, a npu AocraroqHo MaJrbrx p!, senlr-
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trr.iHH $;6 craHoBflTcf npofiopqaoHaJrbHbl sroMy napaMerpy. c pocrou HoMepa
Jil4Hr4U npO3paqHOCTb CpeAbr MOHOTOHHO BO3pacTaer, V p^Jltl 6OrluaHcrea pac-
cqlrraHHbrx BaplraHroB $r0,, = l. 3aeuclii\,Iocm pi, (nr, Tr) Qusiauecru o6yc-
JroBJreHa orrHCaHHbrM Bb[r.re Mexar-rH3MoM yAapr{o-paAHarflBHoro noe6yx4euur
Bepxur.rx ypoeneri.

flpospauuocrb cpeAbr B r{acrorax cy6opAr.rHarHnx cepufi yAo6no xapaKre-
pH3oBarb serHqHHorl

:12 (2i - 1)4 gzt blsxt - b,ex' 60
P21 (18)60 JZ \zL -'t)+ 

g2t
Pi, i-r : Tl F p _$ r,*r; ^lx 

t_t
i-r"

t Yztt

-bie'

Koropafl onpeAe,Tfler BepoflrHocrr, BbrxoAa KBaHTa nepnofi Jrr4Hrlv coorBercrBylo-
nr,efi cepltu. Orsouresue 0i,,-/F3t o6uapyxunaer HeMoHoroHHoe I'I3MeHeHI'Ie c
pocroM i: Lttx MaJIbrx HoMepoB 3To oTHorxeHHe MaJro r.rs-sa 6orsuofi BerI4r{uHbI

bi-r, A,[,rs 6o,rrurux i, KorAa bit = b1=: l, 0l,r-rl03, --+ lli8, Llustrralz cJIoBa'
Mr.r, Herrpo3paqHocTb IraqaJrbHbrx cepufi o6yc,ron,reua flepeHaceJIeHHOCTbIO HI'I)K'

HHx ypoBHefi, a uenpospaqHocrb crapixlix cepull - 6ucrplfivt pocroM Ko3Q+I'{'
rIHeHTa [Or,rroqeHr.if . Koraa 0rro : 1, ro cpe4a oKa3brBaercfl rlpo3paqHofi s 'Iac'
Torax tro xpaftuefi Mepe BCex nepBblx 30 cepuir. C yueHr,ureuueM rlpo3paqHocrl'I
s L, qacno cepuii, KBar{rbI Koropbrx ceo6oAuo yxoAflr Hs cpeAbl, yMeHblIaercr.
B ra6;r. 3 A.rs BCex paccqr{raHHblx MoAeJIeft ripHBeAeHbI HoMepa cepuft, 4lx
Koropblx fif,n ) l; uz talnutlbl cJleAyer, rITo A,'Ifi MHorHx BapfiaHToB cpe,[a
,oKa3blBaercfl He[po3paquofi A.ns BCex KBar]Toe,'IuHeftqaroro LI3r'IyqeHHff.
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4.. Peeylrrarbr BbrqrrcJrenufi: yAapsufi 6a.luueponcxufi AeKpeMeHr

'Cor.nacHo Qoprnly.re (13), 6. A. onpeAeJrrercrr rpor3BeAeHHeM HecKoJIbKHx
MOHOTOHHbTX QyHrUuft l; OAsaXO B pe3yr'rb',rare floryrraerca Ha6op BecbMa pa3-
H0o6pasHbIx AeKpeMeHroB.

IIpn 0rro : I u HH3Koft rIJIorHocrI{ paccr{HrallHtre 6, A. npaKrliqecKl'I coB-
ilaAaror c pesyJrbraraMr.i Bbrqac.neHr.tfi flapxepa [4], xorq MHo]KI4Te,'ILI b;, \o-
dryqeHHble llapxeportr c HC[o,IIb3oBaHIIeM Apyr]Ix AaHHblx o cer{eHHsx yAap}lblx
B3auMoAeficrBufi, cracreMarllqecr(H r,I 3aMerHo MeHbIrIe coorBercrByiotrlux Be-
JIHqr.{H s ra6r. 2. Kat< H3BecrHo, yAapHble AeKpeMeI{TbI B rlpo3parlHllx cpeAax
3aMerHo Kpyr{e paAHarxBHbIx AeKpeMer{ToB. flocr<ontxy a o6evx MoAeJIflx

FL : 1, To AeJro sAecb Jrlrnrb B pa3ubrx uaceJreHHocrflx ypoBHefi. IIpu cpaBHH-
TeJrr,Ho HzgKofi TeMneparype c cHJrbHo rrepel{ace.fieHHoro [epBoro yponun eQ-

Qexrnnuo soe6yxg,arcrcr yAapaMrI JIr{trll rrepBbIe 6a;lr,tteponct<ue Jrltrrrv.
C pocrou reMleparypbl yAapbl 6onee paeuoMepHo eos6yx4arcr BCe ypoBHH, H

AeKpeMeHT CTaHOBT4TCfl TIOJIO)Ke, OCTaBafCb BCe }I{e oOJIee KpyTbIM, lIeM r{I.{cTo

paAr.raTr.rBHr,rii lexpeueur.
IIo uepe yMeHbrxeHr,rfl [po3paqHocrr.r cpeAbl 6. 4. npereplleBaer cyqecrBeH-

Hbre I,I3MeueHHfl, rlprrqeM, Kar{ BrrAHo ue ra6n. 2, xapaxrep etnx I4sMeHeuuft

1.44
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3asucr.ntocts orHoueHHr I runl Ia'or 3J'reKrpoHHofi n,rornocru u npo3paqHocru cpeAbl Ar'rrr AByx

3reKTpoHHr,rx TeMfl eparyp

OilpeAe,'Iaercfl npe)KAe BCeIO sJler(rpouuoii rIJIorHOCTbro. llp, na,nOit [,/rorHOCTH
orHo[IeHue Isol Iuo c yMeHbixeHuerrr p], cnepBa ]recr{o.IbKo Hapacraer, 3areM

roc,'re HerJly6oxoro MHHr.iMyMa Aocruraer pe3r(oro Mar{cr.lMyMa, paBHoro He-
cKoJrbr{r.i\,r AecflrKaM, a rrpr4 T; -- lO 000'K rpeBocxoAflulero Aaxe 200. IIpn
gurcoxoii )Ke r,,IorHocrh aaeKTpor.roB orHorueuue Iy1o.l Iso,rn6o cpa:y yNrer.rbiua-

ercfl c yMeubueHueM F!,, ,ru6o ero yMeHbuer{He rrpor.rcxoAur flocJre oqeHb He-
3uaqrlTe,rlbHoro IloAbeMa. Cyqec.rneHHo, rITo npu 6o.rrrurofi n,roruocua H Ma,.rbrx

F!, ae,,ruur.rHa Isol IH" cTaHoBr.iTCfl 3aMeTHo MeHbIIIe eAHI-Il{ubt, T. e. I.IMeeT MecTo

r.rHtsepcHoe orHorxeHHe HHTeHCr.rBuocrefi ,ruuufi. O6qee npeACraBJreHHe o xapaK-
Tepe H3MeHeHHfl orHorueuun Iylol Isq AzeT pHCyHoK. I4s pucyuxa cr'reAyer, qTo

,c noBbrueHaeM TeM[epaTypr,r Mar(crlMaJrbHbre 3H aqeHrrfl J fi *l J Hn yMeHr]uaroTcf IIo
BeJ'ruI.rHHe H cMeulalorcr B cropoHy 66,rbluux 03,; oAHospel, e"*io uueepclrt ul 4ex-
peMeHT crarioBr.ircfl 6o"uee qerxo Bbrpa>xenHbrM u npocrr.rpaercf e o6,'racrl 66rr-
ruux Brro.

llocne trepeBaJla uepe: <xpe6er) npr.i BCex r,,rorHocrflx r{ reMfieparypax or-
Horuerrr4e Iy1,l Iso 6ltcrpo yMeHbuaercfl, Ho 3areNr npr,r Aa,rtbHeriuel,r ylaeHlue-
Huu 09r npaKrur{ecKH rrepecraer 3aBr4cerb or aroro [apaMerpa. Sror pesy,rlrar
MoN{rro 6urno npe4er.{Aerb Ha ocHoBauur.i Qopua,rrruoro aHaJrvza r{cxoAHbrx ypaB-
HCH I4I:I.

IIpu 99r -* O cor,Tacrro (10)j ece 0lr '-- O r corr'racHo (B) Fro = p?r,',

'TOrAa OTHO[rerrHe $,:.2/par, BXOAfrlee B Bbrpa]KeHTe LLrtl 6.4., uOlxer 6tnb sa-
\,reHeilo orrroLUeHLreM til,,/3|r. Iloc,'re Hec,roxr-rLrx npeo6pasonauufi r.rs (13) nony-
TIAEM CflCAYIOIIICC BbIPAX(CHI,IC:

* : l+(, - +)l- (#,- r), (ffi-,) ( 1e)

'Oveeuguo, qro AJ'rfl raxofi 3aMeHbr Aocraror{i.ro, qro6u P:r < 0,1, uo nprr 3roM
E oruoureHrlu (19) coxpaHflercfl 3aBr4cr.:rMocrl b, (0lr). Ilprz Aa,rr,ueriurerra yrraeul-

iueHrru 03r ece q,rreHL,r paAr4arr.lBHoro 83aHMoAericrnraq MexAy Ar.rcr(perHLIMI{
ypoBHrMr.r, BxoAflulr.re a (la) , craHoBflrcfl npeuedpexaMo Ma,,rbr rro cpaBHeHHIo
c q,reilaMLI yAapr{oto egauNaoAer?crBztr, fi noryr{arcil{uecf npr{ groM Be,'rHrIIIHbI

bi lator 6.A., ue eaeHcgul[fi or F3r, H ero ecrecrBeHHo Ha3brBarb acHMrlTorr.r-
qecri{.rn{. Taruu o6pasou, acnMtrrorrlqecr<nfi 6.y. vt, B r{acrHocrH, 're BeJIHT{14HbI,

K r{oropbtM rpra6nuxaeTcE ortrorueuue ly1,.l l1,t noc,rte nepeBadla .lepes <xpe6er>,

Ro3rrr.rKalor B ycJloBliflx, KorAa pacrrpeAe,rreuae Hel)trpa,'rbHbrx aroMoB rro 3Hep-
,ferr.rqecKr.{M ypoBr{fl orpeAearrercfl To/'rF,Ko yAapaMr.r r.{ paAr.{arr,rBHoii perou6r-
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Haur4eri. fcuo, uro r{eM BbI[Ie n,'rorHocrb cpeAbr, reil{ npr4 6S,rrurrax pl, r',ro-

ryr 6um Aocrr4rHyrL'r 3rH ycJIoBLIfl.
Acuunroraqecxue 6.n. 6t;nu BbIr{HCJIeHbr Arq BCex paccMorpeHublx reM-

neparyp H nJrorgocreit u npuseAeHbl B nocJleAHux cro,'I6qax ta6n. 2. flpar<ru-
qecKI4 BbIqI{C,'IeHLIe 3Ti.IX iIpeAeJIbHblX AeKpeMeHTOB I]pOBOAHd'IOCb nO O6ur,eit

cxeMe ilpH p91 - l0-14' KaI( nol{a3aJla npoBepr{a, or,rn{qtlr or LICT}IHHbtx

[peAe,'IE,Hbrx BeJrr.iqr4H rIpI,I ST0M He npeBblrxaror 0,196. OuenzAuo, qro,

I.IHTepBa,'I 09r or I Ao uoss,'reHl.rr acuMrrrorr.{qecxoro Aer{peNIeHTa Hcr{eprtbrBaer
secr suaqraNlstii LJrfl 6.4. AHana3oH tt3MeHeHHr ororo He3aBHCLIMoro napa-
Merpa.

I4s paccuorpeHufl ta6l.2 cdrreAyer, uro <xpe6eu MaKCuMaJlsur,rx gsaqeuntlr

Iaul ls| pa3AeJIseT Ha Il'Iocl(ocru (n", 03r) o6"rracru lle ro,/lbKo c pa3HblM rlo-

BeAeFrr{eM aroro orHorrreHrzfl, Ho H c pa3ribrMr.{ ceoricreaNat{ 6.A. s Irero\l. flo tvrepe

npu6,uuxenr.rfl r( 3roMy <xpe6ry> co cropoHbr 6onrurax p!, oruoureHux I;21 Ia,
upa 6oarurr.ix I o6uapyxr4Balor qerKylo reHAeHIrHlo K yMeHbueHLIIo, r. e. 6. a.
B rIeJroM crar-roBHTCrI BCe 6O,'Iee KpyrblM npll BCex fl,rlorHocrflx H TeMneparypax.
llpu na.nux rrJrorHocrfx Ha caMoM <xpe6re> npor.IcxoAlir Het<oropoe noBbttueHue
BeJrr.rqi.rH Ii2l Ia2 A,rs 6o,ururux l, roropoe 3aretvl cMeHrerctt MHHHMyMoM II IIoc-
JIeAyIOqAM riOBblIrIeHr{eM K aCUMIITOTHT{eCKOMy Ael(peN{e}1Ty, cxoAHoMy c o6ut'{-
HbrM paAr4aTr.{BHbrM Aer(peMeHToltr. c yne.uuqeHL{eNI rl,rloTHocrl] cpeAbl yMeHbua-
[oTcfl BbrcoTbr MaKc?rMytta Iuol lylu ]I oAHOBpeMeHIIO Hcr{e3arcr <rop6su B xoAe

oruoureuptii Iirl Iaz Arq 6o,'iluux i'. etu orl{otrieHLIfl MorloroHHo npri6.nu>xaiorcr
K acr.rMnrorriqecr(HM. Haa6o,lsuree pasHoo6pasue o6HapyxrlBaercfl B HHBepctloM

Aer(peMeHTe npr.I BblcoKoii n,tornoctta: no Mepe yMeHbtueHrtr{ npo3paqHocrl'I cpe-
AbI crlepBa llMeer Mecro 6.A., rAe I4HBepcHfl orpaHr.iqeHa JIulrlb HecKo,rIbI(HIvl[I
[epBbIMH rIIeHaM[ cepHLI u npu 6o,rr,ui.ix I oruoueuas I4l Ia2 ltouoroHuo y6r,t-
Balor; 3areM 

-AeKpeMellr, 
lAe lizl laz) I Iro xpafiueir Iuepe ,(o t: 15'- 25;

HaI(OHelI' AeKpeMeHT, rAe OTlloueu'ue I irl I n, MOIIOTOHI'IO pacreT HarII'IHaf C

i : 3, npu6.nuxarcb K BeJIr.IrIHHe, 3aMerHo 6o.rrrueft eAr.IHUubt. O6urzfi xapaK-
Tep H3MeHeHi{fl acr.iMnroruqecKux 6.4. c yBe,'IuqeHueM fl,rtorrlocrtl cpeAbl cxo-
AeH c xapaKTepoM r.rsMeHeHus 6.71., xoroprle [poucxoAflr B n,'rorHoir cpe4e nprc
yMeHbIIreHHr.r npo3p aqHocTI.I.

5. Pesy,rrrarrr esrqlrcreuufi:
HOHn3aIUfl CpeALI

H coorHo[IeHne .luuefiqaroro H He[pepblBHoro us,llyueullfi

B ra6n. 2 no[ KaxAbrM paccqr.rraHHbrM BapLlalrroM ,4aHb1 ABe Aono,lHI'Ire,'Ib-
Hbre BeJII4r{I,rHbr: orHolrieuue nrl,tt, u Kn,

Oruouresus n1l.nr, noncr{r.rraHHbre no xoeQQuunenTar,l b, c notutouqtrc Qop-
rraynrr (5), rrosBoJrflror oqeHr1rb crereHb voTrusal\r4u H3ryq2rc[\ait cpeAu. Karc
BrzAHo us ra6n. 2, rrpu gJreKrpoHHori reiraneparype l0 000"K rIHC.ro Hefirpa,rn'
HbIX qacTr4q B cpeAe cpaBHr{Mo Hr'rH Aaxe cyqecTBeHHo npeBocxoAHT r{l{c,rlo cBo-
6oAuux gJleltrpoHoB; npu T" : 25 000'K r{HCJIo uoHld3oBarlHbtx qacruu Ila
2-4 nopngr(a Be,,rar{r.rHbr npeBocxoAr.rr lrl4c,ro uefirpa.nrurrx aroMoB. C yveuu-
[IeHr,reN{ npo3parlHocrn orHorlleHne n1l n" cnanaer: 3aleproe u3JIyr{eHHe yBe-
Jrulrr.rBaer Hace,'reHrrocrl sos6yxgeHrrbrx yponueft, yAapHar t4orrgar\vfl c Koro-
pbrx BecbMa s$Qexrunua. Cor,racuo (5) nrl n'x bit,, H orHoIIreHLIe ntf rle Ha-
qr.rHaer y6unarr c pocroM 3JreKrpoHHofi n"norsocru, I(aK To/rbKo Hapyuaercs
crporar rrponoprruoHa,rbrrocrb bra 1f nr.

Be,ruqzua Kr onpeg,errreTCf cd'reAyloulprM o6pasou:

Kn:rUW (20)

rye bl - MHoxHTe.[H MeHse,ra Ar'Ig cr']yrlas B pa4uarueHoro AeKpeMeura. Be-
JII4qHHa Ks nOK23brBaeT, BO CI{OJIbKO pa3 OTHOUCHLIe HHTeHCLIBHOCTH IUHUU H3
K IrHTeHCr.{BHOCTr.r HenpepbrBHoro l]3,'ryr{eHHq B C,'Iyqae yAapHoro eoa6yx,nelttlx e
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He[po3paqHofi cpeAe 6o,'rrure (u;rrE ueust-rle), uen,t coorBercrBy]oulee orHolueHile
B onrlrqecKil roHxoii A,rrs 6a,rruepoBcKlix KBaHToB cpele rtpt,t paAL]arr{BHoM
aos6yx2,eHuu. tr4ltt, lrHbrMH c,'roBaMH, gra Ber'II,Iqr4Ha onpeAeJlger orHo[IeHI{e
BbrxoAa HB-KBaHroB or raxAoft npoToH-sJreKrponuoft napbl B pa3Hblx MoAe-

nrx H3,'iyqarcrqeft cpe4sr. IIpu FB : t .Ka i 0: K Hp-KBaHraM, Bo3HLIKalo-
rrlHM npH peNou6lruaquRx, lo6aenflroTcg HB-KBaHTr,r, Bo3r-rHKaroirdr.re npH yAap-
Hou nos6yx4eHur.r qerBeproro rr 6o,ree surcoxux yposueli. IIo ltepe yMeHbiueHlrfl
fipO3paqHOCTI'I HaCe,'IeHHOCTb BTOpOTO ypoBllfl BO3paCTaeT, B pe3y"IlbTaTe qerO

aSQexrunuocrb yAapHoro nos6yx4eHufl BbrcoKux ypoaueil yBerur{HBaercn I4

(r Bo3pacraeT. Ho, KotAa lrpo3par{Hocrb cTaHoBr.rTCfl oqeHb MaJIa, B cpeAe Ha-
qlrHaroT yxe sanHpaTbcs Ho-KB&Hrbr, u BeJrr{qrrHa Kn 6ucrpo criaAaer.
vls ra6n.2 cre4yer, qro.I(r MaKCHMa,'rbHa TaM, lAe orHoueHvte Isol IuU MaKCI{-

MaJrbHo r{Jrr4 HerrocpeAcTB€r-rHo nepe4 uau6oJlbruuM 3HarreHr.reM SToro orHorreHr.Ir co

cTopoHbl 66nnuux p!r. OueaaAHo, qTo IipI,I or{eHb Ma,,]brx KB sMHCcLIoHHbre ililHurl
6yayt repffTbcfl na Qoue HeripepbrBHoro I43,'Iyr{eFrurI cpeAbr LI MoAeJIkI c ,(r {
< -3 yxe He Moryr r.rMerr, orHoueHllg K aHa,rH3y 3MrlccHoHHbrx o6bexroa.

6. O6cyx4eHr.re p$yJrbraroB.
CpanneHne c ApyruMr.r reopernqecxurvru 6a.nrruepoB(KHMn

AeKpeMeHraMH

OrueqeHuoe Bbrue corJracr4e coorBercrByrorilux 6.4. s m6n. 2 H e [4] os-
I{aqaeT JII{IIIb, qTO OCTaIOXI}IeCfl B }lacTOtllqee BpeNif HeKOTOpbIe HeonpeAe,'Iell-
HOCTII B CCI{CHI,IflX YAAPHO|O BO36Y}KACHI,rfl BOAOPOAA HCCYUICCTBCHHbI AJIfl TCO.

peruqecKilx pacveroe 6.4.
Xepu [5J pacctflrra.rr orHo[IeHHg I4HTeHCuBHocreh I.;,f Iyro B H3fiyrIeHLI]I cJIofl

lrerroABr.rxHoli nrasN4r,r AJrfl pflAa sHaqeHuil a,rer(TpoHHoii n,rorrroctu, 'reMllepa-
rypbr r{ omprqecxoili roJn{rr ^Lu. Ecttu or rl-o neperlru x p!, (cu., uanpuuep,
Il4l), ro pe3yJrbrarbr [5] roxe oKa3brBarorcfl B yAoB,'rerBopr.rreJlbHoM cor,rac]In
c r{aur.rMr.r pacqeTaMH.

Eo,ree uurepecuo corocraBJreHue ra6.r. 2 c pesy,rrraraMu fop6auxoro [91.
OcHosHoe orJlr,tqHe pacrreroB [9] or Hs,'roxeH]ror1 Bbrrrre cxervrbt cocroHT B Tolvl,

uro lop6aqrafi, paccMarpr.iBar curyarlHro, rAe r.ro[rr{3arIHoHHoe paBHoBeclle
oTcyTcTByeT, He oflpeAer,rfl,'r HaceJreHHocTb nepBoro ypoBHf i.r3 ypaBHeHHfl
cralllroHapHocrlr, a 3aAaBar'r orlrolreHr.{e nnf nrrat< cso6oAusrilnapaMerp zaI.a.uv.
Kporr,le roro, B [9] acuo,irssoBaHbr Apyrrie $opuy,'ru AJIfl BbrqHCJIeHIas ceqeuuft
yAapHoro esauN,{oAeficrBrn u roeQSuqueuroa peNou6r..rHailr4r4 H paccMorpeHbl
roJrbKo 10 nepesrx ypoaueii BoAopoAHoro aroMa. rlpoee4r pacr{erbr a.rrq 15 000"K,
2.1011( n,( 1013 cil-\, 2'10-e-( Frro( 3.10-l, u rtolrtr: (1 :-4).104,
fop6aqxzil flod'Iyt{ud'I oqeHb ro,'Ioruk 6.1.: Ho : HB : Hr: FIs:H. :Hr: Hn : H1o:
: 1,55: I,00:0,72:0,61 :0,54:0,52:0,51 :0,50.3ror7iexper,reHr 6,rugor< xtervt
Bapr.IaHTaM s ra6n. 2, roropue coorBercrByrot surcoxoii r,TorHocru H naa,rofi npos-
parIHocTH cpeAL,t; oAHaKo TorrHoro cooTBeTCTBHf 3Aecb HeT, no-BLIAHMOMy, Ia3-

sa pa3Horo olpeAe,,reHr.rx br. Kpoue roro, rpr{ orcyrcrBr.rr.r r.roHr.rsaurloHHoro paB-
HoBecHfl, cor,racHo [9], raxoil 6.,[. tuoxer r.]Merb Mecro B rxr.ipoKoM AHala3oHe
3,rrer(TpoHHbrx rr,'rorrrocrefi or 10e,(o 1013 ci,r-}, Torga r{aK B ycJroB?rflx r4oHLISa-

I{HoHHoro paB}roBecr.ifl B 3ToM Auana3oHe nnoruocrefi H3MeHe}rr4r 6.A. cornacso
ra6n. 2 BecbMa cyurecrBerrHbr.

C ro.{xn BpeHrrr ArrarHocrr.rKri MexaHH3Nra eos6yxleHr.rfl BoAopoAsoii a,rauc-
cr.rr4 B acrpoQusuuecKr4x o6t,exrax Hau6o,rruufi uurepec npeAcraBJrfler colro-
craBJIeHHe npr.rBeAelrrrbrx Br,rtue yAapHbrx 6.a. c paAr4arr.iBHbrMr4 6.a. OAno-
3IIaqHOe COnOCTaB,'IerILIe 3AeCL, HeBO3MO>KHO, TaI( Kal( 3TLI MOAeJII4 OnpeAeJIflIOTCf
pa3Ilir{HrrrMlr l{e3aBr.lcr4MbrMH [apaMeTpaMlr. Ho ec,,ru I43 l]alxet? ra6il, 2 lt vs
pacr{eroB Boapvyxa [7] conocraBuTb Aer{peMeHrbr A,,rrr cpeA c oAr.rHaKoBtiMLI
3,reKTpoHHbrMr,r rex,rrreparypaMn H Henpo3paqHocrbro B Lo, ro oKa3brBaercfl,
tlro npu T': 20 000'I( paAr.rarr.iBHbrfi 4expeueur A,rfl pa3Jrrrqlrbrx reMrreparyp
H Ar.I,IIOIIHr.r HOHrr3yrorqero r.r3JryqeHHfl cxoAeH c yAapHbrM Aer{peMeHToM npr.{ Br,r-
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coKori l,IrorHocrri; r,Jtfl T, - 10 000"K aHa,'Ior]rqHoe cxoAcrBo BbrpaxeHo
Hecr(oJrbKo cna6ee. B pa6ore [7] orrrreqaercfl, qro Ha nrilocKocru (1g (1rp/1rr),
lg (/s"//su)) pa4uaruausrfi 6.a. A.rrE cpeAbr c rpaAr4eHroM cr(opocrn H c 3aMer-

trofi uenpoapaqrrocrblo B ,,ir.rHrrfx npocrfipaercs e o6e cropoHbr or Aer(peMeHToB
AJrr cJryqaes A u B ynn HerroABr.rxnoli uanyuarctqefi cpeglt-r{aK B cropoHy
6onee no.norux, TaI( n 6o,tee Kpyrbtx oruoueltnii In,'. Iylo:,Is^,. Buuttc,ileHHble

BbIIxe yAapHble AeKpeMeHTbl A,'Ifl CpeAbl C lpaALIeHToM CI(OpOCTlt t{ SaI\4efHOft
Herpo3par{Hocrblo nepeKpbtBa}or IIa lllocKocru (1g (lrrolln.,), 1g (ls*lluu)) o6-

Jracrb, coorBercrByror(yrc peueHurM 17l, u npocrupalorcfl eule Aanrute s o6e
cropoHbr or no,,IoxeFrufi tvroAeneli A u B Ha erori fl.toct(ocru.

Ka.reCrnenuoe IOBeAeHr.re BeJIuqLrFrbt Ks L.Iln paAHaTHBrrbtx H yAapHbIX MO-

Ae,refi cxoArro, Ho B yAapHbrx 6.k eta Be,ruquHa Meuflercr s 6o.[ee uHpoKoM
Ar,rana3oHe; no3ToMy HCrroJIb3oBaHI4e 3AeCb COOTI-lOtueHLili, Upr.trteHleMbIX AJIrI
ouern(H r{HCr'Ia r{oHH3oBaHHbrx aroMoB B np03paqHoft cpege tro noroKy B ,'rI,rHHH

Hp, IrIOX€T KaI( IIOI{TLI Ha nopflA0l( Be,THr{l{Hbl 3aBbICI'iTb 3TO r{l{c.rlo, TaK I,I 3a-
HHS[iTb ero Ha TpH nopflAl(a BeJIllql.lHbl,

Bo npeua npoBeAeHr.rrr Hacrorrrqrix pacr{eroB roflBu.rlcr c6opuux pa6or IIy-
yAa u I4,rrr,rac [15], rae ilpoBe[eHll Bblt{rlc,IeHHfl 6.4. s cpeAe c rpaALIeHToM
cr{opocrr.i npH oArroBpeMeHHo\,r Aeiicreur.i MexaHu3MoB paAHarrlBHoto Li yAap-
Horo eos6yNrAeuufi. Oueauguo, rITo rar{afl MoAed'rb Ao,'IxHa AaBarb o6urlipnttft
na6op 6.4., xyaa KaK rlacrHbre c,{yqan Ao,rlrl<ubr BxoAHTb }t Ha[II.r pe3y,'IErarbl,
r.i pe3y,'rbrarr,r pacqeros [7]. Ilocxor'rbKy acrpo$uauuecKafl 3aAaua IIyyAa u
tr4,rsl,rac cocrorJra B auaJrH3e Be u cult6uorur{ecKux 3Be3A, To cperll ony6,ruxo-
Bar-rHbrx e [15] AaHrrbrx uer iuoAe,reli, B Koropux poJIb paAHaniBrroro eoa6yx-
AeHufl 6atna 6tt 3atseAoMo Nra,[a r{ r{oropbre, cr'reAoBare,'rbHo, Mo}KHo 6rt,ro 6st
cpaBI.tHTb c I{arrIHMH Br,rrrrlcJleHlrflltu, c.tenyer, oAHaI(o, orr,Ierl]Tb, rITo 6.4. s
[5] eaeucrir or nflru cno6oluux napaNrerpoB, olpeAe,rr{Tb r(oropbre roJlbr{o [o
ua6,rrc4aeuorvry 6.1. npar(rHqecr{li ]IeBo3Mo)KHo. floAo6uure reoperrlqecKLle
pacqerbl MotyT r.1cflo/'ib3oBarbcrr IIpl{ AeraJlbFrolvr aHaJIL{3e o6t,erroe, KoTopble B

nepBoM npu6nn>reur4H ylKe r.i3yqeHbl, a ilpI] nepBoHaqarbHol\{ paccMorpeHHI.I
geo6xoAuuo, ecrecrBeFlrlo, nprlBJler(arb 6o,,Iee flpocrbre cxeMbl c MLIHI4Ma,'IbI{bIM
qHC,roM cso6oAnr,tx napaMerpoB.

3axnrcqeHue

l. Buure 6or,r nponeleH aHa,,rr.13 yAapHbIx 6.A. so BCeM Arrarra3o[re 3HaqHMbIx
us\aeHeur.{ii rtp03par{Hocrr.r cpeAbr. C,re,1yer, oAHar(o, HMerb B BrlAy, r{To npH
or{eHb r!ra,.rbrx p!1 r.rcxo4uure ypaBHeHun (1) Nroryr or(a3arbcrr HeAocraror{Hr'I;
HanprrMep, npr4 ulrqroxnofi npo:paqlrocrr.r B L, cpeAa MolKer crarb Henpo3parl-
uok u B L., 14 rorAa per(orvr6nHarlr.rut ua nepnltfi ypoBeHb r{acrurlHo 6yayr r<orrl-

reHCr.rpoBarlcq uoHr.rsaqr.reri lrltp(lysurtruru L.-xnarrrarr,tn. flocxonnxy AJIa He-
rlpepblBFloro I43,'Iyr{eHLIfl lpaAliellr Cl(opoCrH He Aaer eS$exrunuoro [poCBeT,'Ie-
Hxfl cpeAbr, ro Ad{r pacqera ro,ro6uori rvroAerrrr.r neo6xoAulro rorrorHurb ypaB-
HeHHfl CTarIr.rOHapHOCTr.i ypaBLreHr.IfNIH rlepeHoca, u 3aAaqa pe3r(o ycr'IoxHfleTcfl.
Mo>ruo, oArrar{o, oueHHTb Mar{cr.rNra,'rbuyro po,'rb 3arteproro L.-rianyueuua ua
6.1:,. 6ee Aera,,rlrrbrx pacqeroa. !,,rx ororo Aocraroqrro paccMorperb aHaJIot
paAr4arxBgoro c/'ryrrafl.B, no,raraR B ypaBHeHHu (1) Cr:0, r.e. cqaTafl, rlro
pexorr,16uHauuH Ira nepnrrfi ypotserrb no,'rr-tocTblo r(oMrrerrcripyloTcf LIoHlI3auI,IfMH
4rlQQyeur,uuIl L.-Ksauta\4r.r. flocxontxy paAHarHBHbte eQcperrrr,r \,taI(cHMaJIbHbI
npn nzsxoft fi,rrorrrocrr.r li nr.tgr<ol? reMfleparype, ro pe[IeHue (i4) c grHM AorIoJI-
Hrrre,,ibHbrM ycJloBr.ieM 6sr,ro no,ryueHo A,'Ifl ne : 708 ctr-\ Lt T" : l0 000"K;
pe3y,'rbrarbl sstqucreHHli np14BeAeHLI s ra6n. 4.

flpu. Tr: 10 000'K rprMbre pexou6muaqhlr Ha rrepar,rit ypoBer{b cocraB-
Jrrror, corJracHo Ii61, oxono 4096 o6uero qr.rc,'ra per<oir,r6urtaqt.rtl. Orr,rroqenue
STOIO CyuecrBer-rHOrO I{aHa.rla 3aceJIeHflfl nepBoro ypoBFlfl tlprlBoALiT, I(aK [o-
Ka3blBaer cpaBlreHue ra6n, 2 vl 4, t< 3aMerHoMy yMeHbuIeHHrc Hace,rellHocrt4 tt1.
Ilo nocxonlKy A,,rr Apyrr.Ix nr{xul{x yponnefl ocHoB}{bu\{ MexaHI4sMoM sacere-

148



4\t

I:
il

trls

-:_+?$O
J

NI

lr[
rt*

6i*
IA

o

or
Ili,aa
I

OTOOOOOOOOOOOOOQQ9OO
r O,o) o)-- - oO O OOO O OO OOO O
OOOO'-'.-

qi o,+?t'- O1+
rrll
I' q

rl-" v*l*

clm

'-- r
ltll
,ca

{lt" v

oi co+\6l6-i
j.r
illl
]' .o

*l-

al 6l c\l 6l cl iQ co co c) ca co co cortrrrlrrllllllll
CO -) cO c\.l O $ 6l t- O rl) (t C.l + tr) 

^l 
cO t\ cQ <ir *

C"- 5- -^ 1lr)- n 1."- a.l 1 1 --'o^ -- 1..- -" c'l .l
N .-OOO OO O OOO OOOO OOC) OO

r.)rrj+cOcO61 61 6l*++++++++++++o ci ro + o t-- - r $ oo + N (, d) co t- Y * an
+ N < ts- F o ro '- o) Al o) c.l o (g * * ro - @

-. H N IO * (,o Cn * rO cO * - @ tO + cO C'l 6rl -
* C\ Oil 6l Ci C.l

o tllltlltltlllill. I I
ci o or - =F - o t'- @ + ca 6l N - o '! 9Q q! rrJ l-'
^i -rjcod.lci=-- o)@@rr)cO

-iido o io o io o o do o do o o
co 6i cttllllllll
=i. r.* st .- o c\ co oO + ct (o O rr) c) rQ c) ro q) @ O
d,^ - oj^ 1ry -^ n q -" 1 -: a 1.6".D- 1+- a.o- oo^

OOOOOOOOOOOOOOOOOOOO

t-Ns5l
JIIItttt
o) - Ir) * cO ts- t'- - t'* O) cO o-) t'- @ - 

(o 6r q) F tO - I; N 
^r 

6l F- N io cn o i- <o + co cl 6.! * - 
() o o o o

L--+*IOcONC.l-

illlli'i'jj11l11TT(a o o) rt <o oi ro t- 41 t- (., Q o ql !o cl 0o rn (o +dl ?.l 16- q.l. 1*i -^ q'o- a -^ 1"1 -i -i t-- a
o'.-OOOOOOOOOOOOOOOOOO

- - 
N 61 6l C'l N Ol N C'l 6l cO cOt t t t l r r r t l l l_1.1 1-tF- O O Ca C) 6r N OO cA lo - n co rr) o) < q) b- rr) o)

+ c- i6 - F + c\ .: '.. oi s n + co ci 6l cn - oo <
j-iio do o do o io o o io io o J

cOmm.O6l*CO-€1?@6lO=t'
Clal*-

t_LttOm66cQF-N-.+oo#cr)@$cOCO
HN6

'-' - 
Cl N al Cl Cl ]l Cl Cl C1 c' mI I I I r r r 1 t l I 1 1.-l l l* a 6, c.t -- l- + (c cil -- -: @ (g co - !o ql o, co'Q

o 5 ii ij o io n - '- o ts- to + ca co N -l '- o m
O+OOOOCOOOOOOOOOOOOO

oooooooooc)oo(}o3338338333388

r^ - - o $ O) N @ rr) rr) (.o'rO N cO @ O') o-) q) O O
Ei E A :: d 5 b o o o o o, o) o) 5) o o) o) o o
oi-. * - *o O O o O O O c) O o oO O - -

-616lc..]6lcnciN6lcOI I I I r r r r r ] 1 I1-1 ..I. I
- + o (o m @ n oo + -. co -; o) o) - r-l a to. oO

ts 45 : d6 i5 co ci - -:. ..- co s to s $ co co ; 6
-io o o o o c o o o o o o o o o o o o

cO

(o

+
$3S8E3EBB$3Sts355388E88
-l+ - 

iOO o O O OO O O <> O O O OO O +a

E

s

t

6
5
s
E:

\o
d
F

\o

o) (3
_LIttn c'r o) o r (o Lo t- cr l- cr I + 

- q 9'! a ! 9l = Q
-O6NNn+mm?ltl--.-OUUU*Ntoal -t.-

OOOOOOOOOOO
- -o ------ ooo oo oooc)oo

8 8I S I8'8 I I8I8I3I I8 3-8 8

= N o $ ro (o ts- @ o) O - 6l m +1Ir) (c t'- @ o) O ro O
; 

- 
# + 

-1- 
* al N cr)

6t
d;

j

il

U

t
ll

o
o6

li

t-

6t

oal
L-l-tt

r]) 6l
ao-
-al

.i
\o

N

s

l

il



HAfl fBJrrreTcfl BO36yXAeHHe 3,'IeKTpOHHbrM yAapOM, TO BCe 3Tr.r HaCeJrer{HOCTH
yMeHblxaroTcfl npr.r6Jrr.r3r4Te,rrbHo IIpoIIopq]roHa,'IbHo q H 6.L. AJIfl rlepBblx
q,reHoB oKa3brBaercg MaJIo qyBCTBr.ITed,rbHbIM K 3anr.rpaHHlo L"-xeaHrog. Hace-
JireHHocrr.r BepxHHx ypoauefi c.na6ee cBfl3aHbr c th, rro3Toivty B rIeJroM 6.4. npn
C, : 0 oKa3blBaercf Hecr(o,'rbr{o 6onee ror'IoruM, rIeM A,,IrI cpeAbt, npoapauuofi
B L..

Crporo roBopfl, rrpH Aocraroqso uanofi BeponTHocrr.r BbrxoAa ua cpenu IJ,.-
I(BaHroB AorrIxHbI Banuparbcfl r.r r{BaHTbr 6anlrlreponcKoro KoHrr4Hyyna. <Dop-
MaJrbHo po,rrb sToro a$Qexra Mox{Ho oqeHuTb arla,,rorHqHo npeAbrAyuleMy cJry-
qalo, iroJrarat C, - Cz:0. Cne4yer, oAuar(o, HMerb B Br.rAy, qro npflMbre
lra6JrroAeHr.rfl, Kar( irpaBr.lJro, Aalor BosMolKHocrb HenocpeAcrBeHHori or{eHKlI Be-
,ril4ql{Hbt Tsa.i B riacTHocTH, B npoTfxeHHbtx o6o,'toqKax 3Be3A I.t Bo BHetaJiaK-

Tr.iqecKux o6pa3oBanr.Irx, rAe MoAeJrr.r yAapHoro 6.A. Ao.nxHrr HafiTr.r Har.{6o,'ib-
uee rlpHMeHeHLIe, 3TH Be,rlHqIIHbI O6rtqHO MeHbIIIe eALIHLIrlbt.

2. Eecr<oHe,{Haf clrcrerlra ypaeHeuurl (l) cnpaBeA,,rr.rBa, crporo roBopfl,
Jrr{rxb AJIfl cpeAbr ucrre3a}oue ua.noft r,/IoTHocTfl. B n,raerue r<oHe,{Hon r,{oTHocTH
B3ar4MOAefiCTBHrr qaCTLrrI npHBOAflT K pa3MbrTr.irc BepXrlHX ypOnUeft, nepexoAq-
ulux B r{Ba3r.rr(oHTr4uyyM: couracHo Qopuy,re tr4urtuca - Ten,repa npu
t'Le -1 10Lz cr4-3 3al,trtealorcfl BCe ilu+r4t4 6a,rtn,leponcxofi cepua I{aquHaf c Hrr,
a np?t ne = 101a c.t4,'3 - rraqHHafl c H1r. KorAa Hacroflulue pacr{erbl 6stnu saxoH-
IICHIJI, TIOqBI'I,IIACb CTATbfl !.XOHCOHA [17], E TOTOPOI1 NPCAJ'IAIAETCS MCTOA BbI-
qHCJreH[rr NoeSQuqr.reuroB yAapHofi r4ouusauuH rr, pa1rartnHofi pexou6unaquu
B IIJIa3Me sa\aerHoil IrJloruocrr.I c yr{eroM KBa3HI(oHTHHyyMa, Bo3HHKa}ou,ero 3a
cr{er c,'r[rrHr4fl BepxH?rx yponnefi; B rrpr4Hurine pa6ora [17] aaer Bo3MoxHocrb
oueHuTb B,,rr.rflHue eroro e$cper<ra Ha yAapHutft 6.8,. Kporr,re yMeHbrIreHufl r{r.icJla

<4eficrnyrcqax> yponueft B aroMe BoAopoAa, :SQer<rrr AaB,,IeuHs HcKax{alor Aon-
[,'repoBcKrre KoHTypbl nunui,t, B pe3y,'IbTaTe rlero I(BaHTbI noIyrlaloT Bo3Mo)K-
IlocTb BbrxoAL{Tb H3 cpeAbl B lrlr.rporfl{x ruTapt(oBcKr.Ix KpbrJlbflx I,1 cooTHoIrIeHHe
(10) nepec'raer 6urr ctrpaBeA,rrlBr,Iu. C,negyer, oAHaKo, orMerfirb, qro yc,'ioBur
bi - | w Fin -, I npu yne,rur{eHull l, no,toxeuubte B ocHoBy peileHlir (14), ue
BaBr.icsr or KorrKperuoro BriAa KoHTypa nvuufi.. floerouy MoxHo AyMarb, qro
lJrfl tls < 1014 c,u-3 eSQerrbl AaB,'IeHufl He Ao,IIIKHII HcKaxarb saii,reruuu o6pa-
3oM orHoueuun I;rf Ia, no rpafineil Mepe nplr rex Ma,Irbrx i, Lns. Koropbtx HMe-

rcrcs na6.nrcAareJlbHble AaHHbIe.

3. Benuqunbr nr, T, u plr pac0ulaTpI4Ba,'ILICb Bbl[Ie xax QuxcapoBaHHble
NAPAMCTPbI 3AAAIIH, H 3TO O3I-IAqAET, TITO PACCI{HTAHHbIC MOACJII.{ AACKBATHbI JIHII]b
6ecxoseqnofi u usorponuofi ue,ryuarculeii cpege. Boscsror\.{peaJIbHoM acrpo$tl-
3rrr{ecKoM o6t,exre ueug6exna aHH3orporrHfl orrHrrecKltx ceoiicre I.r BCerAa
cyxIecTByroT rpaAr.reHTbr n,IoTHocTr{ H TeMnepaTypbr, npuqeM Be,'IliqHHbl 3T}IX
rpaAueHToB r.r r4x B3aHMocBr3b B pa3ruirHbIx o6:serrax Nroryr 6urn canttuH pa3-
HbrMH. 3ro o6crosreJrbcrBo raKxe seo6xoAnnao HMerb B BHAy npu cpaBHeHI4H
sa6nrcAesuft c lo,ryqeHubrMr.r reoperuqecrr.iirru 6.A.

4. Ecnn 3JreKTpoHHaf reMrreparypa ulunu s,rreKTpoHHafl rrJlorHocrb B H3-
.rryuarcur,eii cpeAe saMerHo nuxe, r{eM B paccMorpeHHoM Ar.rarra3oHe (xpoMo-
cQepHrrx yc.noaufi>, ro yAapHble r{JIeHbr B HcxoAHr,Ix ypaBHeHHsx (6) crauonarcx
MaJIbr no cpaBHeHr.rlo c paAr{arnBHblMri iureHaMr.r. Ec,tlr, KpoMe roro, orlTIzqecKafl
To/rua cpeAbr AocraroqHo Be,rr.rKa, qro6u BbrrroJrnflJrucb coorHo[IeHl]fl F,n =
- fl?k, ro cr.rcreMa (6) npuaolurcr K BHAy

nrnoC r

----l duT '
4nR3l-I'l4sl

+

r.qe R - flocroqHHax Pr16epra. Belltqusbl l' e*'-'i . Koropble noryl{alorcfl
Di

npu petueHr.Ill cxcreMbl (21), uenocpeAcrBeHHo onpeAerrflIor corrracHo (19) 6.a. s
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TaKofi cpeAe. Csoficrea raKux TeoperI4rIeCKHx AeKpeMeHrOs 6ut,{u paCCMoTpeHbI

paHee B [lB]." BnpaxaeM rrySoKylo 6,'IaroAapHocrb A A-. E-oapuyKy,.. B' fI' lpnuuuy,
B. B. Co6oreBy ;a o6cyx4euue pa6orr,r, L A. Epl,raxoBoft.3a cocraBJIeHHe

rporpaMMbr perxeHrfl crlcreuu (14), T. l. Eycnaecngy, M. H- )l(apr<onoii ra

f. a. f(osrosofi sa flpoBeAerrue slrqflcneHrlii rr T. C. I(opxuuofi 3a rloMoulL' B

.oQopu,reuuu crarbl{.

Jl,exa6pr 1972 r.
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AKAAEMU f I_IAYK CCCP

H 3 B E CT14fl, K P bl MC KO lrr ACTP O O H 3 fi q EC K OlZ O E C E p BATO p H r{

Tou L, 1974 r.

PA3BI,ITHE 14 TOHKAfl CTPYKTYPA
BcrrbrrrrKr{ t4 kfioHg. 1e70 roAA

A. H. Ea6nu

Onucslnarcrcq MoHoxpoNlarHrIecxue (n auuull Hr;) ua6,rrc4eHul BCnbrrlKH 6a;l,ra 38 Ha

Ancxe Co.nsua c peanbllbtM pa3peueHuer\{.4o 1",5, B saqa,rruuri nepr.roA pa3ropaHrre BCnbrrirK}t
I.rAer nyreNr yflpqaH:1.fr r(po[eqHbrx $aoxxy,ruurrx y3eJ,rr<oB (pasneptr 2-3'), r. e. pacnpocrpa-
HeHHeM noe6yx4euul, a IIe ABI{xeHLrer\,r spKoto BeulecrBa. B npe4n'raxcuivra.nsuofi Qaae us BCfiErrr-
KI.I flpoucxoAl.Ir nsl6poc qpxolo crycrKa, ABHrarouleroc'I co cKopocrbro -700 rc.ulcerc. [7ocne
MaKCHMyMa BcIIbtIrIKa Hrteer AByx",relrrorrHyro crpyKTypy, KaxAar u3 JreHT o6paeona,racs ca*
MocToqTeJIL,Ho. Ha6,rrc4aercrl pa3ABoelll]e sana4Hoit JreHTbr Bo npelrl 6ucrpot'o pocTa BCrrrrlrrr(H,.
B MaKCITMyMe paccTosHtre r,lexAy Kor,lnoHerlTaNrrJ npuuepuo 5".

O6uapyxeua roHl(a, crpyr(rypa BcnbrrrreqHbrx,leur (e r(pbr,re He) B BnAe neperyraHHbrx
BoJIoKoHelI H y3erKoB, uMercu.Hx II{aMeTpl,t oxono 2-3" . Pea,rruue pdsiueplr ruroryr 6strt earrer-
Ho MeHb[Ie. Ha ocHosaHzl.l coflocraB!'leHrrq pa3]\repoB crpyKTypHl,rx 3,,reNreHTOB B Harra,re lr B
MaKCI'lMyMe BCIIbIIIKII I.I U3yqeHl'Ifl HaIIa,rlLHO|O 3TaIIa ee pa3BHlll'I IeJ'laeTC, BbIBOA O'tOlt, qTO

B npOqecCe BCnbllIlKH pa3Nlepbl y3er'II(OB He yBeJ'IHqrlBaloTcfl, a paCTeT r'lrltxb Hx tpxocrb LI no-
flBJ'rqercfl r'reHee qpKarl nuQoyauan l\'rareprrfl, 3arro,,rr{rrorrafl npocrpaHcTBo rre)l{ly HH[rri.

THE DEVELOPMENT AND THE FINE STRUCTURE OF TIIE FLARE ON JUNE
14 1970,by A. N. Babin.- The Ho-monochromatic observations of importance 38 flare with
a high spatial resolution ( - 1 ".5) are given. At the beginning the brightening of tiny plage ele-
ments (2"-3") took place, i. e. the event seems to be spread out by the,propagation of an exci,
tation (which affected preheated elernents) rather than by the nrotion oI flarematerial. During
the flash phase ol the flare the eiection of bright clunrp at an apparent velocity of about 700
km/sec was observed. After its maxirrum the flare had the appearaxce of double ribbon. The
two ribbons were noi result of the splittingi ol a single one, as every ribbon was fornred
independently. On the other hand, during the flash stage one of ihese ribbons shori,erl
asplitting itself rvith thedistancebetrveen its components amounted to 5"near theflare
maximum.

The flare ribbons revealed the fine structure. They consisted of small bright lilarrentg
and condensations with diameters ol about 2"-3", but true sizes may be still snraller. Because
the sizes of iine structure elenrents observed at the flare beginning and at trraximum phase ri'ere
about the same, the conclusion is made that the sizes ol proper flare knois did not undergo any
noticeable change during the flare growth, and their apparent increase can be attlibuted to
the brightness rise and to the appearance ol less bright diffuse material surrounding llare
knots.

Heo1HoxparHo orMer{a,{ocb, tITo r.i3yqeHue roHKofi crpyKTypbr xpoMocsep-
Hbrx Bcirb[ueK Mo)Ker Aarb Baxrrbre cBeAeHufl o6 lrx npHpoAe u Mexarrr,t3Nre.
Busya.nluue Ha6,,rloAeHltfl Ilo3Bo"iII4,rILI ycraHoBlirb, qro BCnbItuKH I4HotAa 06-
Hapy)KHBaroT ror{r(yrc (Bo,'rocsFry}o) crpyr(rypy, aHaJrorr4r{Hyro roft, KoTopafl
6rtaaer BHAr{a B Bo3BparHbtx Bbr6pocax H HeKoropbrx npory6epaHrlax. Tosxas
cTpyKTypa SMI]CCHLI Bclltllrel(, cocroflxleii H3 TecHoro cKorrJreHr.rfl ycoB pa3flr4r{-
Hori nporflx(eHHocru u rpKocrr.I,6rr,ra orxplrra A. E. Cenepnsltr [1] npr.r crreKT-
paJrbHbrx Ha6,'rloAeHr.lflx. Aaree Crceuoro u Xuea 12) yxazanu, qro BcIbrrrreqHaq
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gMHCcHfl n 6a,lluepoBcKux Jtt4tltflx Moxer
BO3HI.IKarb B SJleMeltrax oqeHb Ma,'Iolo pa3-
rrrepa (- 10 rctt). Touwat crpyKrypa BCTbIIII-

xu6alra lB ucc,reAoea,'tacb IIo cepnli npe-
BocXoAHbrX Qunrrporpaurur (n ,ruuuu Ho)
JloyxeLtrur [31, xoropufi, e uacruocr]I, or-
Meqar'I geo6xoAuuocrs,na,ltHefiutux Ha-
6,rrcAeuIlfi AJIfl BufcHeHI4q roto, gB,'Iflorcf
nu o6uapyxeHHbre nM crpyKrypHble AeraJIu
xapaKreprrbrMu Alfl 6o,ree xpyl]Iblx BCIIbI-
TIICK.

. l. Fla6,rro4eunn

s

L,'rr perucrpaqur4 ronxofi crpyr(rypbr
xpouoc$epHbrx Bcrbr[Ier{ Ha KopoHorpa$e
Kf-l t4l (D : 13 ctr, Ds Ha ILTIeHKe

- 50 nlt) npHMeHsJIacb HecKo,'rbKo Ir3NIe-

HeHHar orrr,IqecKag cxeMa, 6.naroAapg xo-
ropoii npur{epHo n 2,5 paza yBe,rurrr.iBa,rcfl
uacura6 uso6paxeHus (Do -- 120.m,v1) u
BO CTOr'rbr<O x{e pa3 CFrHXa,'I[1Cb BO3MOX-
Hbte r4cKaxeHr{fl, BHocHMr,re uHTepQepeu-
qlz orr H o- n o,r fl p r.r3alrli oH Hruvr Su,r rrp orvr (xo-
ropuri ycraHoBJreH B lrapaJrJre,'rbr-roM nyqKe
.nyuefi).3ro no3Bo,'rrer npr{ orrr.rqHbrx puc. l.
Hso6paxeuHxx pea,'u43oBarb reoperllqe- Bcrrbmrlr
cKoe pa3pelueuue o6bexruea Kf-l B rpyrne
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: 1",3 ,q,'Ig FI").
I,Icronrsyn BbI[IeyKa3ar{}ryro cHCTeMy, r]aN,r yAa,rocb npoBecrr.r Kr.{Hoc:beMKy

pasBurufl Bcirbrrxr(r4 6anna 38 (uacrora 2 rca)palaruu) B cBere JrvHur4 Ho.
Bcnuuxa Har{aracb 14.VI 1970 r. B 131'20,, H saKoHquilacb n 15h00n', uar-
cHMyM BCrbuuKH 13h26'il. KoopAuuatr BcrrbrrrrKr4 e: 20"N, ),: 47'E, uaK-
cr.rMaJrbHafl naou1aAb 13 rce. epa). Ctoga r-re BKJrrorreHa nJrouaAb, 3anflTarr sp-
Ic.IM BerlecrBol,r Ha ceBepe BCnbnuKLI, Koropoe 6lrcrpo ytacaer.

BcnrrurNa npou3orur'Ia B xBocroBoii qacru MyJrbrrlnor'rflpuofi axruenofi o6-
Jlacrrl (puc. 1) K Bocroxy or 6o,ruuoro xBocroBoto r.flrHa, B nor,ryreHu Koroporo
6slnu x4pa S- u N-nonapuocrer.i, HenpepbrBr{o ua6nrcAa;lucb flpKr.re y3Jrbr r.r

IIACTO IPOI.1CXOAI,{JII{ BCIIbIII]KI,I.
Kauoperucrpaur4s aNrusuoii o6.nacrr.i 6u,ra uaqara s 13hl6n',5 UT (puc.2,

xaAp 1). [oan,'reuue Bcnbrurr<u orHocHTCfl K ToMy BpeMeHr.r, KotAa npoBoAH-
Jlacb cr,eMKa B cBere KpacFloro KpbIJIa Ho. Msr HMe,rrI4 Bo3MoxHocrb (BbrxoAurb))
B KpacHoe Kpbr,,ro BrrJrorb p.o - 1,5 A nyrer,r HaKdrroHa Qu,nrrpa (no,ryruupnna
rloJlocbt nponycr<ar-rufl or{o,,ro 0,5 A) orHocr4TeJrbr{o onrr4qecKoir ocr.r uucrpyMeH-
ra (npu 6o.tr,urou HaKJIoFre B rro,Ie 3peHr.rn rroflB,/rflrorcfl nrupor(He rlrrrep$epeu-
UI'{OHIlL,Ie nO,f OCSI).

2. Pagswne BCnbnuKI,t

B cauou Haqa,rre (puc.2, KaApbr 2, 3) ncntru-rKa pa3BuBaercs KaK norrpqaHr.ie
cyqecrByroruux Q,roxxyJrbubrx y3eJrKoB, npr.iMbrKaroqr.ix K BoJroKHy, oAHaKo
y>Ke r{epe3 1-,5 uonue y3e,rKr,r Bo3ruzKa}or 14 Ha (qrrcroM Mecre). llepetre,4aa
y3,'Ia pacfloJrolKeHbr AoBo/'rbHO Aa,,rer{o Apyt or Apyra (- 45") u c pa3Hbrx cro-
poH or Bo,ror{Ha. Vse,'rxt,r rpqa]or B ocHoBHoM ]re paBHoMepHo, a nyreM nosB-
JIeHHTI Ha oAHoM t4s vx KoHrroB rpKoro flApbrrxKa AuaMerpoM 2-3". flpxocrt
y3eJrKoB a Hx rfiicJro pacTyr, r.r K 3arraAy oT Bo,loKHa oHli cJrr.rBaroTcfl B [puqyA-
JIlrBO r.{3OrHyTb]e Hr.rTH.

B 13h23' HaquHaercfl oueur 6ucrptrfi (napsrnuofi) pocr Bcrrbrrur<H, Noropufi
B IIeHrpaJlbrlofi qacra (A u C Ha pHC. 1) nler B ocrroBlroN,r nyreM <pas6yxauua>

oo- /7 No-, - /7N

\
E

Io,ro>xeulle ocHoBnbrx y3JroB
(earurpuxonauHLle o6,lacru)
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/ tJ /7Vz t/T 20

B /3 23

t3 /3 2e t4 13 30 /[ 13 3Z

.19/340 20/3+[
Puc. 2. Paeslirlre BCnbttllxlt

l<^Apbt 2-7, 13, 15, 18 nonyceHH npH cMeu{eltHH nonocH nponyCKaHurl B l(pacHoe Kpbulo Hc Ha 0'3-

0,5 ri, xrnp 14 * ta -t .8, ocralstrble I{aApbI B ueHTpe IHHHH Ha

f pKHx AeraJIeit. KaK stIAHO, II3 ptlc. 3, atot npOqecc BKd'lloqaeT s ce6s noflBJIeHI{e

HOBbIX y3eJIKOB, yBeJIHqeHL{e fix spKocrLI LI 3aIIOJIHeH[e npocTpal{cTBa MexAy
y3enKaMr.r aprofi 4uQQyauoir MarepHeft. B cenepuoii qacru BCrIbllrIKH H3MeHeHHfl

oT KaApa K KaApy B 3ro BpeMtl cToJIb 3HaI{HTe,'IbHbl, qTo TpyAHO npocJIeAHTb

[ocJreAoBare,'rr,Ho pa3B?lTLIe co6blrafi. Ilo'sllAilMoMy, 3AeCb fipoucxoAuT oqeHb

6ncrpoe paCIxHpeII[e olnacrvt cBeTfxlelics MaTepl{[I B BoCToqHoM HanpaBne'
HLILI'- scrrotuequorir 1u$Sysutlft nlt6poc (<puf [>> - lto repMllHo.[orllfi Ct,lNroa
l5l).
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Og,uonpenenHo us o6,'IaClu B BCIlblIIlKu (puc. 1) Ita6nioAaercn nsr6poc ap-
KOrO CfyCTI(a, COCTOflllleIO H3 HeCKO,'Ibl{llX y3e,'IKOB, B BOCTOIIIIOM IIanpaB,'IeHI'II'{'

On BuAen Bceto Ha rpex I(aApax (pnc. 2, xagput B-10), raK I(aK IIoI(a3l,IBaer
o.renl 6ttcrpoe nepeMeuleHr.re B r{aprr{}r}roit nloct<ocril, coorBercrBy}olllee cKo-

pocrH B nepnsre l'12 uurt - 700 rculcerc 14 Bo BropiJe - 500 rcn'l cerc' flo uepe
efo ABHxegug ua6,rroAaercR <pas6eraHr4e) y3e,rlI{oB, cocraB,'Ifltoxlux clycroK, I.I

yMeublxeHl4e IIx spI(ocru. [aAenue ct(opocrll (r rapruuuofi n.noct<ocru) u xp'
KOCTT4 MO111er 6Url Kat( peaJIbHbIM, TaI( u C,rleACTBI4eM ABHXeHI4fl CIyCTI{a BAOJIb
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Pnc. 3. Ilocne4onare;rbHocrr, QorolpaQuri, iroKa3brBaroular crpy(rypy BclrbuuKu (xappu 1-11)
H ToHKyIo crpyxrypy Bcnbr[eqHbtx neur (xa4p 72)

usoruyrofi TpaeKropuil. O4naNo npH pa3yMHbrx flpeAflo,roxeHr4flx o rxHpHHe
JlllHULr H* g gtrix y3,'rax cocTaB,'rfl}olliafl [.rx cKopocTr,r no d'ryqy 3peHHfl He MoxeT
6urs 3Haqrirer'rbHofi (lpu nonsori urupuue FI, 10 A ryrreBafl cKopocrb
u : 250 rculcerc rroJrHocrblo (BL,rBeAer> aao6paxeurde r.r3 noJrocbr Mor{oxpoMa-
THqecKolo Qunlrpa) ; cJleloBarer'rbHo, HCTr.iHHafl cr(opocrb BpflAJIr{ npeBbtruaer
800 rculcerc. K arorr,ry >xe BpeMeHr.i orHocurcrr u 6ypuoe pa3Br4rue rcxuori qacrr
BcnbrrrrKt4 (puc.2, KaApbr l0-l 2).

O6paqaror ua ce6s BHHMaHHe ABe oco6eHuocru B noBeAeHi.rH olnacru A
Bcrrbrirrr{H, Koropbre BH,[Hr,r Ha pac. 3, xaAptr l-10. lnaeHaq H3 HHX --3TO
nocrereHHoe pa3ABoer-rue rcxuorl qacrn flpr(ofi ecubrrueqnofi ,renrsr; K 13h27n\
paccroflHr.re MelKAy o6eral,tn qacrflMr,r cocraBr'rfler oKo,,ro 5". Bogruoxuo, r{To
noAo6Hoe flB,IeHL{e pa3ABoer.u4r 3MlrccrorrHoro BcrrbnueqHoto Bo,rloKsa ua6.nrc-
Aa,'Iocb uaMrr Bo Bcrrbrrur(e Ha,rana6e [6] , a raxxe 6u,ro o6Hapyxeno Ceeepnurr,r
npi{ crreKrpaJrbHbrx r.rccJreAoBaHusx 17]. Bropar oco6eHHocrb 3aKflroqaercq B
TOM, qTO 3anaArrafl rpaHHrla BCnb[uKH Ha npors]KeHHr{ Bcero nepuoAa ee pa3-
Brl"tvrtl ocraercf or{eHb pe3t(ori, B To BpeMfl I(at{ nporr.iBolroJlo}KHafl rpaHHqa
ar,teer .iutboysuoe cna6o cBerfiLqeecfl npoAoJrlKeHr4e r( BocroKy.

. .. Hepes 6 uuru nocJre Haqar.r2 BCirbuuKa Aocrutaer MaKCr.rMyMa (puc. 2, r<a4p
11). Beurecrtso BcnL,ruxu, esr6pou.reHuoe r43 ceBepHofi uacru, 6ucrpo yracaer
I{ BCI{ope crarroBr.rrcfl Br4AriN4brNr B not,,rour,erruu (pnc. 2, xa4ptr 13-16). Terra-
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Hblit Bbr6poc oTAeIqeT caMylo roxHyro qacTb BCIbIIIKLI OT OCHoBHOfi ee qacTl{

(pnc.2,^xaap 13).Vxe noc"rre uaxcul,lyn'la I'I3 l{acrl{ B nossnsercs roHxufi
npr<Hfi orpocroK Ha lol H Har{l'{Haer [ocrefleHHo sprlarb Ixl'IpoKafl JIeHTa Ita ce-

oep, rar,Iro x 13h30'" Bcrrbuur(a trpr.IHr.{Maer BI.{A, TLIIIIrttsstil A,rg BCIIIIIIeK c

AByxfleHror{uoil crpyrrypofi. B Aanruerlureu 3a[aAHan JIeHra Ha ceBepHoM KoH'

Ue ytagaeT B 9CHOBHSM C BHyTpeHHe[ cropoust, a Ha IoxHOM KoHUe oHa BbIpOx-

laeicq s Cna6o cBersIqgecfl Ayrt4, BocrotlHble lpaHLII{bI Koropblx o6napyxnnarcr
orrycKaHue MaTepult (puc. 2, xaap 1B). BocroqHaq JIeHra BCIIIIIIKI'I ylacaer B

roxuofi qacrr4, a B ceBepHoli pasropaercfl LI pacullpflercn Hapyxy.
K 14h10. flpKoCTb Bcrrblrrr{pr 3rraqr{reJrL,Ho ytaila, r( 3roMy npeueuu ua6-

r,IIOAaeTCg CHCTeN4a TOHeHbKI.iX Tel'lllblx BoJIol(OHeU - eu6pOcOn, paCno,'IOXeH-

HbIx [ep[e[IAI.IKyJIflpHo ,'IeHrar{ BCnbt[rKI{ (puc. 2, KaApbI 21, 22). CoeAaercl
Bner{arreH,l.Ie, r{To oHH LiAyr rg o6,racrti 6o.nruoro xBocroBoto flflTHa, He 3aKpbl'
rofi npxuna BerrlecrBoM. B 15h00rn BC[r,urIKa B ocHoBHoM yracJla, xorl BriA Bo3-

6yx4eHuorl o6,'Iacra eu1e Aa,rlet( or npeABctlbt[IeqHolo.

3. [Iooeleur4e BoJIoKHa

Kar nll4uo H3 ptIC. 2, ecnululxa pacno,lataJlacb IIO O6e CrOpotlll oT Bo,'IOK-

ua. i,lurepecHo rrpoc,,reAr.rrb 3a ero iroBeAer{Her,I B npoqecce pa3B}irur BCIIbIITIKI'I.

flepe4 scnbtrlKorl 3ro Bo,Iot{FIo He rpeAcraB,Ifler co6ofi eAltHoe o6pasona-
uue. IIpu rloAxoAe c lora KCa\'Io\.Iy I{pyilHolty nrrHy, pacno,'lo}KeHHolvlyB lleHrpe
BC[brr]u{H, OHo KaI( 6lt paCulen,Ifercf. OAua erO qacrb I<pyro llsrfi6aercs ]'I

<o6xoAur> rlrrHo c 3arlaAa, a Apyrar uAer norlrl'I npflMo Il [poxoAlrr prr,oM c
IqTHOM C BOCTOI(a, TaK qTO K ceBepy oT IlfTHa MbI BHAI,IM yxe ABa napaJIJIe"Ib-

Hblx BoJIoKHa. tlacrt BcrrburrKr.t ,,1 paseunaercg, lrpLIMbIKafl K sanaAuoii sernH
Bo,rtoKHa, a qacrb -B - uex<Av ABVr,rfl BerBfMI,I y caMoto nflTHa. Passurlle
BCIIb[]IKH Ha ceBepe npotlcxolur rra rYrecre eocroqHofi BerBI,I BoJIoKHa, KoTopafl
nporaAaer K 13h23m (puc. 2, r<a4p 8) . Ec,rtl Ao sroro ceBepHafl vacrs 4pyroti
BerBH Bo,roKHa BHAuMbTM o6pasoiir He pearlrpoBaira Ha [ogB,'IeHLIe BCrlbIIrIKI4, To

crrycrf npHMepHo 1"' [oc,'ie ]rarIa,,ra oueHt 6slcrpblx H3MeHeHufiesroll o6,racru
iuex{Ay l3h24tr^ 1,1 13h25n 3Ta rracrb r]o.not(Ha rracrr4qHo cMeulaercf , a qacrl,IqHo

Bttru6aercq K BocroKy. Maxcr.r,llarrHoe r{3\,reHerrue ro,'Io}KeHlrfl BoaoKHa Aoc-
TutaeT ltpHMepHO 3". B .la,ruHet'trrter.t 3AeCb pa3lopaeTcf CeBepHafl r]acTb BOC-

roquoli JIeHTbI BCIIbItUKI,I, I{oropar, I1o-BIlAu\'loN'Iy, 3al(pblBaer BoJIoKHo.

Ocra,lluas qacrb 3a[aAHofi sersu BoJroKHa 3ar{pblBaerctt cBerrLIIIlN'Icfl Be-

u{ec'tBolvt BC|Ib[ur(Ll, HarII'IHatI g -- lJhlz]Ir, 1l Ao,1lo oc'raeTcf ueaLt.qultoit. ,rlurul
x 13i,45trr, I{ot.qa qpKocrb BI'tyrpu BCnbtiuKI.{ 3trarlt.tre,'Ibtto cna,Ia, craHoBIITCfl

OTqeT,lt{BO nUAUl,tOii I.I3Or}IyTatt qacrb RO,[oKHa, a qyTb rlo3)l{e u CeBepHafl BeTBb.

IOx<uag qacrb He 6r,lna eurXtta 3uaqure,rlbito Ao,rlbrue n ot{oHqare,'ibHo Boccra-
IloBu,,racb Jlr4rub K .-- 14h45rn. Bocroqrraq BerBb Bo,rroKHa Ao I{oH(a Ha6rtoAeliufl
(151'45-) rar{ H He rroflBr.r,'Iacb.' 

Tartar,r o6paeort, npti IIpoc\'torpe Ilauelo x'larep14a,rla ua6,rrc4euuii co3Aa-

e'tcfl BrleqaT,'IeHLIe, qTo, xo'|fl BCtlblrul(a u pa3lopaeTctl ol(oJlo BOJIOKHa, OHa,

rro-Bu.{r.iMoMy, r-re 3aTpatHBaeT 3allaIHyro BerBb ero, He cql,ITafl cMeuleHrlfl II
<Bsrru6asus> cenepnoli qacl'll I1 3l(parlHpoBI(l{ cBerflx{eficx marepuel?.

4. Tonxag ctpyxtypa Bc[bItuKH

I(uuoperucrpaquq Bcrrbrrrl(r.i 6i,r,ra no,ry,reHa Ha $oror,reut<e <rt'tn 17>, xo-
TOpafl HeAOCTaTOT{HO KOHTpaCTLTa AJI,{ [O,'ryr{eHHf I{aKCI,l[{aJIbHOlO pa3peueHl4q
(V: 1,7), uo ttueer 6o,lr,uryro Qororpacpuuecryto ixtipory I'l rlo3BoJlser oAHo-

Bpel,rer{Ho cru{N,rarb B rr.rLIt,rr.r H,, rr uecosr\,ryu{er-rH)/ro xpouoc$epy LI BCIIbtITIKI'I

(uacruuuo B yqep6, I(oHequo, II rouy n gpyrorrny) .

Kax suAHc ir3 pr{c. 2, ror.rxar crp)rr(rypa Bcnbrtrll(fl npoqB,rtrercfl c caMolo
ee Haqara,- floqrr.l xa>x4srfi ]toBuii ]3€a'r rituHFraercfl c roflB,tellI4r I(poueq-
rroto flpt(Oro lApbrurt(a Aua1,terpCII IISCI{o.IIbI{o CeKyHA ,lyrra. flo Nlepe pa3lopa-
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HHfl BCIIbIIXKI,I I{ MaKCLINIyI\{)/ STIZ y3,'IbI flpr{aroT, (pa36yxatoT)), c,'II4Ba}oTCfl, }I
TOHKafl CTpyKTypa UX npaKTHr{eCr(H [epecTaeT 6brrb BaAur,lofi Ha cHuN,rKax,
c.{er'I3Hr{brX c r'ropN,rar,rbHorl aKcno3r.rur4ert (pHC. 2, xa4pu B-12). O4uaNo ua
orlleqarriax, cAer'raHr{brx c 6o.usruori <nepe4epxxofi> (puc.3, xa4pu 1-10), u
npu BbrxoAe B KpbrJro JTHHLILr H" (puc. 3, ragp 12) rouxax crpyKrypa Bcnbrueq-
Hbrx JIeHT o6Hapyxanaercn. Xoporuo BI4AHo, r{'ro 3anaAHafl ,reHTa HanoMuHaer
x.ny6or< cnyranuofi lpfl>xu, Ar{ar,rerpbr BoJroKoHeu, 2-3" . Kpoue Bo;roKoHeu,
BHAHbI Lr oKpyr,'rbre y3eJIKu pa3N,repot\{ 2-3" . CosAaercq Breqar,'reHHe, r{To ca-
MIr Bo,rlor{oHrra roxe ur\,reror y3e,rr}(oBy}o crpyr(rypy. LIro xacaercfl pea.rbHbrx
pa3MepoB ernx o6paaoeauui.t, To olru Motyr 6nrr gauerHo r,reHbrxe npuBeAerr-
Hbrx, ecJrH yr{ecrb pa3pema}oqyrc cnoco6uocrn o6t,exrxBa Kf-1 (ua erou xe
cHHMI(e Cal,rbte i\,Ie,'iKLIe l43o,'nipoBalt}tbte qpKHe ToqI(H, BHAHMo, MotyT AaTL,
rrpe[Cr<1Br'IeHue o r{pyxKe pacceHBarrufl Harreto uHcrpyueura) . Tor Qaxr, uro,
B MaI(cuNr)/['re BclbrlrrKa cocroLrr r,r3 crpyKTypHbrx AeraJreri raxoro )Ke pa3N{epa,
KaK H BHaqaJIe, BepofTHo, roBopItT o Totu, q'r'o B npou€cce pa3BI.iTI,rfl BCnblIUKli
BI.IAHMOe !Be;'II{ueHHe pa3NlepoB spl(HX EApbllxeK LIA€T 3a CqeT IlOsB,leHllf BOI(-
pyr HHx N,reHee npxofi auQ+ysuorl rvrarepr4H. OAsaxo 3ror BaxHbrr? nonpoc rpe-
6yer 4a.rrnHeliurero l4cc,ireAoBaHHr{ c d'tyqixt{u npel,reuHsnr ri npocrpaHcTBeHHbrl,r
pa3pemeHue\,r.

Peayrsrarrr

ZccneAonasHe HaqaJrblroro nepr.roAa pa3BHrHr 6o,'lrruofi BcrbrrrrKH noKa-
3blBaer, qro ro xpariHefi r'repe Ha 3To['r 3Tare pa3BHTHe BCnbnuKH HAer nyreNl
[oflpqaHr.rfl yxe eos6yxAeHnbrx Q,roxxy.rlurrx 3Jre[,reHros. AHarorraqHafl Kap-
THHa pa3Brirl{r BcnbrueK onHCaHa Cenepurnr rr fUanousrrxosori [4]. Kax noa-
qepKLrBaer Epyuex [B], aro roBopHr o roM, qro pocr BCrrbrruKr.r HAer qepe3 pac.
lpocrpaHeHlae nos6yx4eHus, a He nBr.lxeHr.re flpKoro BeulecrBa.

Bo nperrn B3pbrBHoro pa3Br.rrurr BcrbrrrKr.r rra A[rcKe na6,rrc4a,rca asl6poc
rpKoro crycrr(a, xoropuli ABura,,rcfl co cKopoclblo ,- 700 rcnlcerc. Bnepalre
ort6poc sprioro BerrecrBa rr3 BCrbrrxKH Ha Ar.rcr(e ua6rrcAa,ru CeeepHuri u [Ua-
rrorxHuKoBa (u = 300 rcnlcerc) l4l.

!,nyx,reurouHaq crpyKTypa Bcnbrruxu, o6pasonaBrxarcfl nocJle r,rar{cni\ra,rb-
uoli Qaesr, He ecrb pe3y,rrbrar pacuenreHr.rr oAHoro flpKoro BoJroKHa. Kar< u s
cd'Iyqae, orr.rcaHHoM AoAcon u XeAeuaH [9], xaxAas Hs ,'reHT o6pasona,racs
caMocroflTeJlbHo nyrei\,I clrrnrun r,rHorrlx y3,[oB c oAnori cropoHbr or Bo,'IoKHa H

rrocJleAoBare/'iL,Horo pa3ropaHr4fl HoBbrx y3,'roB c apyrofi cropoHbr. o6uapyxeuo
pa3ABoeHHe rcxsoii qacru oAuorl H3 r'reHr B npeAMaKcuua,rr,uofi Qase, paccrox-
Hr.Ie MexAy KoMrroHeHTaMr.i r( N,raKCuMyMy AocTHraeT 5".

floxagauo, r{ro BcrbrireqHr,re ,,reHTbr prr\le}or roHKyro crpyKTypy H cocroflT
I.rg nepenyraHlrl-rx Bo,rrol(oHer( Iz y3e,'IKoB, Hx nortepeqHur{r,r oxoJro 2-3", \ro
IIpHMepr{o paBr"ro KpyxKy paccerrBaHr.rfl reJrecKora, r. €. r{x peaJlbHbre pa3N,re-

pbr Moryr 6r,rrr sar,relHo N,reHbtrre. flocro,'rrxy raKl.re >xe pa3i\,repbr LIMe]or y3e!'I-
I{Ii, U3 KOTOpbtx HarIHHaeTCg BCIIbIIUI(a, NIO)KHO CAe,iIaTb BblBO,(, qTO pa3NlepbI
x4ep co6creeHHo BcrrbrrxKr.r He r.i3MeHflrcrcr B npouecce ee pa3BI4TLis. BuAl.ntoe
yBeIhr{eHHe Hx pa3MepoB, BepoflTHo, HAeT 3a cr{eT noflBJreH}L BoKpyr Hxx
IueHee flpr(oli 4n$$ysHoft uarepuu.
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MATHHTHbIE TIOJIfl
H 

'PKOCTH 
HA PA3HbIX I-JIYBHHAX

B HEBO3MYUIEHHbIX OBJIACTflX HA COJIHUE

T. T. IIan

flo ganucgrrl Ha AsoiiHolr lraruurorpa(re Kpulrcxoli acrpoQuauuecxoii o6cepnaropuil u3)r-
qaeTcfl cBs3b ruexAy rrpKocTrMu, a TaKxe rrpKocrrr,lH H NrafHr{THbrNll.r noflrMH Ha pa3Hblx ypoB-

Hqx BHe aKTHBHbrx o6lacreii.
Hafineuo, qro oco6esuocnr crpyKTypbr BHe aKrHBHux o6,racreii onpel1efllIlorcq rJ'IaBHbrM

o6pasolr crpyxrypoii Nrarrlr.rrrroro nonr. Asroxopper'rruuoHHbre Syuxuull lpxocreii.nu[tb B

30% noxagr,rsaror HaJrHque BropuqHoro NraxcriNlyMa s o6racrr4 pa3Mepor\t oxono 40", xapaxrep-
Horo Ar'rfl cynepf paHyn.

THE MAGNETIC FIELDS AND BRIGHTNESSES AT DIFFERENT LEVELS IN THE
QUIET REGIONS ON THE SUN, by T. T. Tsap\- Relations betr'",een the brightness, recor-
ded in the core of diflerent spectral Iines, and between the brightnesses and longitudinal mag-
netic fields at different levels outside the actirre regions are studied. The records of brightnesses
and magnetic fields rvere made with the double magnetograph of the Crimean astrophysical
observatory.

It is found that the features of the structure outside the active regions reflect mainly the
magnetic field structure. The secondary maximum in the autocorrelation function of the bright-
nesses in the scale about 40 seconds of arc is visible only in 30% of the cases.

Pauee [1] 6ur.rra r.{3yrreHa cBfl3b MexAy pacrpeAer'reuneru rpKocrerl Ha pa3-
Hbrx Bbrcorax B aKTHBHbrx o6Jracrrrx Ha co,'rHrle. flpeAcraBrfeT HHTepec npo-
BecTH aHaJrorlrqHoe HCCJreAoBaHr.re A,rrfl HeBo3N,ryuIeHHofi arMocoepbl coJIHua,
TaK KaK COIIOCTaBJIeHLIe gTlrx pe3yd'lbraroB BaXHO A,rIf TTOHLIMaHHq CTpyl(Typbl
H fip]rpoAbr pa3JrHqHbrx o6pasonauufi s axrususrx H HeBosMyuler-rHbrx o6racrsx.
Onrerunr, qro Ao Hacroflrrlero BpeMeulr $oronerpuuecr(He HCCJIeAoBaHUfl 3Ha-
qnTerrrbHr,rx yqacrKoB BHe aKTHBHbrx o6,'racrefi npoeo4uar.rcb ,ru[rb [o orAeJIb-
HbIi\,I dTHHHgM [2-B].

Haxe nptIBeAeHbI pegy,'Ibrarbl H3yrIeHI.Ifl cBa3H MexAy flpKocrflMV, a raK-
x{e MexAy flpKocTfMlr I,I MarHuTHbrr\,{H iro,'tflMH Ha pa3r'lHqHbrx ypoB}lgx B He-
Bo3MyrqeHHofi arnaocQepe Co,rHUa. 3anucu flpKocrefi H r\{arHr4rHbrx no,Irert Bbr-
IIo,rHeHbr Ha ABoriHoM N,rarHHrorpaQe t9l [o c,'reAyroqr.rNr clleKrpa,[bHbrM rruHH-
flM: KB Ca II, Ho, Hp, H", Ho, ?,,4227 A Ca I, 1,5184 A Mg I, D1 Na I,

^6103 
A Ca I,1,5250 A Fe I. C.re4onarenbHo, r,aHHbre Haur.ix Lr3MepeHr{rl no3-

BOJIfl}OT T3YI{HTb CBfl3b MC}KAY 9PKOCTflN,III HA 3HAIIHTEJIbHOM I1HTEPBAJIE BbICOT

MexAy BepxHefi xpoNlocQeporl u QorocQepoii [10, 11]. Ha6,rroneHufl npoBoAH-
,IrHCb B coBeprxeHHo flcHbre AHr.r nplr xopoueivr KaqecrBe H3o6paxeHHfr.

Malnuruure no.rrfl H3MepflJrr.rcb B Kpbr,'Ibflx JtHHuir,, a gpKocra 
- B ueHT-

paJrbHbrx r{acrsx JtHHuir,. Illlrpuuu ue,'rerl Qorouerpon Ll, tpu Koropbrx npo-
BoAI,L'rHCr, 3alil{c[ rrpKocreri B pa3Hbrx creKTpa,'rbHbrx ,'tHHt4 f x , 1paluct raKue
rxe, KaK AJrfl aKrHBHbrx o6Jlacreli [1], Aassbre o HHx npuBeAeHbr B Ta6r. 1.
B nepnont H TperbeM croJl6uax AaHbI AJTHHbI Bo,'IH ,'rLrHHri, a Bo BTopoM I.I qerBep-
roM - rxt4pr.rHbr xleJrefi $orouerpoa.
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Ta6,qraua I

},A Al, A.
o o

At, A

K3

Ho
Hp

HI
HE

0, 080

0, 500

0,230
0,127
0,137

4227

5l84
5896
6103
5250

0,093
0, 073

0,154
0,073
0, 073

.flpt<ocru r.I MarHLITHbte florlfl 3arrilcbtBa/tucb oAHoBpel,teHHo B AByx cfleKT-
pa.rlbHbrx JrHHHfix, qro BecbMa cyxr,ecrBeHHo itpu conocraBJleHHH flpKocreri,
H3MepeHHbrx [o pa3HbrM JII.IHTIflM, TaK Kar( AaHHble rIo,IIyqaloTcg npH oAI.{HaKo-

BoM Karrecrre uso6paxeHr.ift u oAnorl u rofi, >xe npo3paqHocrli. Kpoue roro,
npr.I oAHoBpeuenuofi 3atrHCH B AByx JIHHHTx ]ict(r'IHrqatorctr Bpet\,IeHHfie usl{e-
HeHrrq, npoucxoAflrrl?re B arMoc$epe Co,ru[a, a raKx(e ou]u6rll, cBtI3aHHbte c
oroxAecrBJreHrreM oAHLIx LI Tex >xe N{ecr Ha pa3Hbrx ypoBnflx co,'IueqHoii ar-
uocQeptt.

Vqacrox A,'Ifl H3MepeFILIr flpt(ocreit u ivtarut'trsslx no,reti nu6upa.,rcR B IreHT-
pe ,qrlcKa Co,ruqa, Ha KoropoM BAo,ttb cyrouuoft napaJIJIeJIrt AeJla,rlocb I I noc.le-
AoBareJrbHbrx pagpmoB. !,nuua yqacrr(a cocraB,rlfl,Ta He NIeHee 190", a ruHpHHa
140". Paspeuarolrlaa cHJIa Haur{x sanuceli, ecr'IH ee onpeAe,'IflTb pa3MepaMIr
gxoAuoii urer'Iu, cocraBrqra 2" ,7 y 9" ,

flo Aasultu usuepeuull A,,'Ig I(a>KAoto H3yqaeN,roro yr{acrKa BbIIIHC,'IIJII'ICb:
l) t<pocc-xoppe,rflrrr.ior{Hlte QyHr<u,llu Me}KAy flpI{ocrsNIH LI npoAo,'It,HbtN'Iu Mar-
Hr{rHbrMr.I no,irnMli; 2) xpocc-r<opped'Irt(HoHlrue {lyaxquu MexAy flpI(ocrflMa B

pa3Hbrx r'rlzHrlflx; 3) nopul.rpoBaHHble aBroKoppeJlrrrtioHHble QyHxql'itt AJIx
ipxocrerl. Buquc,reuus Kpocc-KoppeJlflut{oHHbtx Qyunq}ifi r (l) u HopMHpo-
BaHHbrx aBroKoppe,'IsquoHllbtx QyHxquli U (/) nponeAeHbt no cne4yroulnu Qop-
MyJraM:

r(t): N.,N.,'

[! tr, -i,1,)'t' J! tur -V,),1'""ti:1 i:L

^t 
_l

L'(t\ -+ > r.r, -r;(x,.,-i)," \"/ f ?r,t-,

r.r HopMr.rpoBaHHaq aBror(oppe,rflulroHHatl Qyuxqux

u(t):ffi,

) tr, - rrl (!/,*1-i1n)

A/Nv:52*,, V: ]-),a,.
i:t i:L

(l)

(2)

rAe

Bce esrqzc,'IeHHfl rrpoBeAeHbI rlpH oAHoM i't roM 711e 3tlarIeHI'iu napaMerpa l, paz-
Hol-,r trrr{pr.iHe sxoAuoii xreJIIr crleKrporpaQa 2" ,7. Otcuerbl Ha per}IcTporpaM.-
MaX flpt{OCTeri u UarsnruutX nOlefi Be,IIl.iCb rlepe3 I.IHTepBa,'l, TaKXe paBHblI{

uupuue nxonuort ueilu 2" ,7.'Ha puc. I npune4eHbr Kpocc-r(oppe,'rfr{aoHHure Qynxquv AJrfl aprocrefi u

IIpOAo,,IbHbtX MatHIl'tHbIX nOneii, LI3MepeHIlblX rto pa3HblN{ JILIHHfM B UeHTpa,Ib-
sofi o6.racrr.I AI4cKa Connqa.

llo ocr.r a6c[ucc or,1O)KeHo paCCToflHI{e B ceKyHAax Ayrli, 1lo oCH opAI.]HaT -
BerHr{uHbr xoaQrpuquenra I(pocc-Koppeattquu.
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Puc. 1. I(pocc-xoppe,rrtqrt-
oHHrrre q)yHIilIuil A,'la flpI(o-
creii rr NlarHurlrblx nor'1eil

a - tl 
1161r)3 -- ,II(i;

6 - 11 
it 5250 - lLIq i

c - 11 1 p, - Ipr',

e - H"l51i{t- 151.34;

d - Hszso 
- 

lirz:oo

tr4t puc. I oz4uo, qro Me)KAy flpl{ocrblo B pa3Hbtx r'II'lHHrx I'I MaIHI'lrHbIM
no,IIeM HMeeTCf O[peAeJIeHHaq CBrI3b. Aga,tOruqnaf cBfl3b Me]KAy spKocTbIo Ii
MaIHLITHbII,I IIOJIeI\{ nO HeKOTOpbIM I,ICIOJIb3OBaHI{bIM }IaMH Ar'If I'I3MepeHI{Il JII{-
Hr.iflM 6brJra flo,ryr{eHa pauee [7, B, 12-18]. Hau6o.ruee recl{afl cBfl3b Ha6.[IoAa-
eTCfl MexAy flpKoCTr,Io B Jlur1uw K3 I.t uanpnxeHHocTblo npoAoJibHoro MalHl'IT-
Hoto llo!'Is B 1,6103 A Koppe,uu,ufl Me]KAy spI(ocrblo B ll,. V MaIHL{rHblM IIoJIeM

B d'inHLILI i"5250 A gar4erno HLIlKe, rIe\,r t{exAy flpl(ocrblo s Ke tr N{arHHrHbIM
lo,'IeM B 1,6103 A. 3ro yKa3blBaer I{a ro, rlro He BCelAa Ha'luqfle MalHHTIIoro
noJIfl B aTMoc$epe ConHqa npI4BoALIT K yBe,iII4qeHLIrc tlpKocTH B qeHTpa,rlbHblx
IIACTqX I(OHTYPA ilHT.TUfi HO. TAXOft }KC PE3Y,'IbTAT MbI NOJ'IYqI'IflH H3 CONOCTAB.

JIeHLIf 60,qiluoro rrHCJra ltpyrHx 3anficefi npo,4o,'ibHolo MaIHI]rHolo ilod{fl I4

flpKocTr.I B UeHTparirbHbrx qacTsx Ho 4.rrfl aK'rrlBrrbrx I,r HeBo3l\{yqeHHblx o6Jrac'
Teft Ha Conuqe. Oxa3a.nocr, rrro o6brqHo 3\{t4ccl{fl B ueHTpe Il,. noss,'Isercfl
rorAa, r{orAa Hanpsx{eHHocrb N,ratHr.lftroro ro,rrfl B 15250 A } 15 ec. IIpu lteur,-
Ixlrx HaIrpfl)KeHHocrqx noA r\,rariru'fHbI\{r.I 3,[eluel'lra\,ll] B ]"5250 A nroryr ua6-
JIIOAaTbCfl KaI( fpKr.Ie, Tat( r.i TeMHbre y3eJIIfl{.

Conocranner{ue rlpKocreii, sanucauHbrx ts uelrrpa,'tt,Httx qacrqx ,rll{Hl'lii Hg,
H, n H6, c npoAo,'rbHbrM \{arHurHbrM rro,'le[{ B }"6103 A noKasaro, qro l',{e}KAy

HI,IMI,I IINreeTCq oTqeT.[I4Bafl oTp].{uaTeJrbHafl KOppe/'ruULIf , T. e. HaA l\{arrlllI'HbIMH
xo,/IMaMLI B 1,6103 A pacno,rararorcf rer\,rHble J'3e,{l(l.i B yKa3aHIILIx ,'IHHI4flx.

Tarurt o6pa3ol,r, BHe ar(Tr,rBHbrx o6Jlacrefi, n l,tectax ycllr'teHHoto NlarHHT-
HOIO IIOJIfl, UeHTpa,lbHble OCTaTOqHbIe I,IHTCI{CI,1BI]OCTI'I B OAIIUX r'il'lHIlflX ['lolyT
yMeHblxaTbcfl, a B Apyrr.Ix yBeJr[q].rBaTbcfl IIo cpaBHeHHIo c BeJI],lr{HIlar{z ocTa'
TOIIHbIX I,IHTEHCI{BHOCTCfi BHE XO,'IMOB I\,IATIIUTTIOIO [O,'Ifl. AHAJIOI],IqHbIN{ O6PA3OM

BeAyT ce6f IIet-ITpa,'IbHble ocraroqHbte I.iltTeHCI,tBHocTI,I B aKTI{BrII)ix 06,'Iacrfx
il, 17] . OAsaxo N,lex{Ay KoppeJlfluusMl{ \,rarllttrHoe [o,'Ie - flpI{ocrb B aKrHB'
HLIX I{}IeBo3Myrqer-rllbrx o6,'Iacrrlx LlMerorc.fl pa3,,ruqrrrr. Tax, cpaeneHHe I{o3QQH-

UHeHTOB i(OppeJrsrlHlr N{exAy HalprrxeHrrocTbro rrpoAo,ribHoro I{arHLIrHoro IIoJirI

J0 20 t0 0 /0 20 J7tl
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Puc. 2. Kpocc-xoppenflulroHHbre
Qyuxuuu t,nr apxocreit
a-Hr-HB;6 -Hfl-Hy;a-Hr.-H6; e-FIo-Kri
0 - Ha-1"4227r
e - Hr. - Dt etc - Hq - 1\5250

Przc. 3. Kpocc-xoppe,r.HuHoHHbre
$yuxuuu Arrrr rpKocreri
a - Ka- HB; 6 - I(B- ).6103A

LI flpr(ocTblo Ajrfl ari'lrItsHt,rx 06,'IacTeri tlBl c u3,,ron(errHr,rN,rri Bb[Lre p€:]1r161uru-
MIi Itol{?l3ztJIo, IITO It att('tl.tilHbtx u6,iiacTtx cBJI3tJ r\,te}xA), AltiHtlTttLltt ft3,,Ic},1 II flp-
I{oCTblo 6onee recuafl, rlcl\l IJ IIeBo3x4V1{ettHbtX. Kpo,t,re't'oto, B Tex lieclax at{-
TIlBHotl o6,,Iacrr{, tAe Hanl)rr)KerfirocTb \rzttHH'r'FIoto ro,rfl ,{ocrlrrae't ltecrio,'tbt{trx
CO'[eH fayCC B UeII'I'pa,']t,lIblx qaCTtlX r'IIIIlllii Hq I.l FIs, IloflBIfl€'lCfl 3I,lllCCitt{ [1].

IIa pric.2 upunerleurrt I(pocc-I(oppe,TfiuuoHHr,re q)yrrl<t\rr1i I,.rrr rrllr(oc'r'er:i,
II3MepeHHr)rx rro ps3rrrrlrr JIur[rflNr. LIs pr.rc),ril(a Bri/lr]]r, LrTo r,re)K/ly pactlpeAe!'rr.HileNt
tIpl(ocreti B IIeH'rpa,rrbHbrx qac'r'rrx BOAOlloAr{brx irurirlii llxreercfl xoporuo Br,r-
palKerrrrar{ cBfl3r,. cessb N,reir(Ay rrpr(ocrrn,[r e FI, rr Iplr;r,* BoAopoArit,rx ,rrr.l-

IlLIfix 1r11g1161uaeTCtl IIpu nepexoAe l( ,'IIJHLII.I ]]s. IIa,rliqr.re 60rree crra6oii css:il.t
Mell(l{y apl(OCTtl\lll, II3xlepeHHLIIIIl B H?. 11 Hs, IIO CpaBIIeIIIlru C I(oirlle;trt{l.let?
N.Ie)KAy ,ipl(ocTfl\'ru B Il,, il IIj, H.,, llo-BLlArr\,ro\{y, \{o}rfiIo o6r,rcurrrr rr3rreHe-
IILlex{ c'rp)/l(rypbl xpo\'loccpepbl Br,lule ypoBHr 06pa3otsaHufl I'ls [3].

Cna6afl Iroa'Io)Klrr€.rrbHar{ I{opperflrlufl lra6,'rrcAaercr{ xrerK/I}/ flllr(oc'l'flrrrr rJ ]-]{
u K,, (pr'rc. 2, e), ,r711 cot,'Iacyerctr c paIIee IIo,ryqeHIrr,r\rrr pes)I"[b'fararrrJ [4].
Manas B€rr4urrrr2 xo3rbQuuueHra r(opper'rrurrr.r N,re)KAy apr{oc'raxru e H,. rr K,,
CBI'lAeTe,'II)CTBye'l' O TOill, LITO yBeJ'II'lr{eHUe I'1.[l] yN'lellblllellXe flpI{OCTll IIa OAIIOII
ypoBHe He BCefAa conpoBox{AaeTCf arra,,ro)-r.rqHr)il\r r.r3xrerreHI{el\r flpl(ocTrr rrir
APYrorr.

Aa.ryee, u3 colocraBr,IeHufl rrpr(ocreri ts ,,ruHr4u H, c lpxocl'ffNrr.r B ,,rrru11flx
?"4227 u D. (puc. 2, d, e) B?rAHo, rrro oHI.r npaKrilqecr(r{ He r(oppe,rupyrcr, 'r. e.
flpKHe H 'l'eNII'llrle Ael'a,'II'1, KaI( IIpaBI'1,'IO, He COBIIaAaIOT UO tlO,lOXeHI'lrc. IlOC,feA-
Hee corJlacyercfl c [19] , rAe IoKa3aHo, qro pa3rvrepbr xpoiuocQepHori cerr(H B

Jrrl1rltrx HarpHri MeHbme, qeNI B Ha. I4urepecuo, r{To rla ypoBHflx o6pa3oBaHr4fl
JrHHLrft )t4227 A u D, yl,reHbuarorcfl Tar()Ke pasN{epbr KpyrrHoluacura6rrbrx 3,,Ie-

MeriroB ayI{eBblx cKopocreli [20].
flepexo4a K cpaBHeHulo Q,,ryKrya[Hfi apr(ocrefi no 4ucr<y Co,rHua B J']r.rHuflx

H,. u 1"5250 A (puc. 2, tn) augu*t, qro i\{exAy Hpri\,ru Htr,reercfl 6o,,ree recHafl cBfl3b,
qeM /Urr{ If"uX4227 A u,Iu H* u Dr. B ro x<e BpeMfl ueHrparbHbre qacrx JrLtru4H

1,5250 A o6pasyrorcrr rJry6x{euerrrpar'rb}rbrx rracreri J1t4Hr1f1 X4227 rr D1 ll0, 111.
Bo3lroxno, rrro r.r3r{eHeHr4e r(oppe,,rqrtrru Nre)KAy rrpl(ocr.flrvru e FI* rE }"4227 vt Dr,
a Tar()Ke Apyrlie oTMerreHHbre oco6eHHocru xpoN.rocQepbr B STrrx JrHHr.rflx cBfl-
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3aHbr c reM, q'rc TeN,lrepaTypHblli 1\,ll4HplN,lyN,l HaxoAIzTCq npHlvlepHo Ha ypoBlle
o6pa3oBaHr4rr ,'rrrHurl X4227 u Dr.- Ha prac. 3 npe4crae,reHLI Kpocc-KoppeJirluHoHHble Qynr<r1r'jl,I lprocretl s

Jtr4rlutrx K, - I-lB (a) u K, - f6103 A (6). Puc. 3,4 gol(a3brBaer Bbrcol(yio

orpHuaTe,lbHyrc I(oppeJIfluHlo [4ex(Ay t{pKoc'l't{M14, H3Mepelll{blN'll.i B ueHl'pa,'Ib-
Hori .racru r(ourypa JIIIHIzu FIg u n I(r, t<oropa.f CBH[€Te,rIbCrByer o roNI, tlTo
gpKHe y3e,'I1<H B Ks, Kal( trpaBI4,',lo, CoB1a/larcl' C TeMHblN',l]'l y3erKai\{H e I{3.
Sroro c,reAoBar'io oxuAa'tb, TaI{ Kat{ Bbt[Ie 6bl,']o I'laliAeHo, qlo I(oppe,'Ifttufi
MatHHTHoe flor're -- ,lpKocrb A,,rrr yKa3aHHbtx ,'II]Hrii IlNIeeT pa3JlHr{Hblc 3IIa-
t<v. ?13 pHC. 3, 6 euiluo, qro MexAV ttpKocrfllll] e K, H B ueH'lpaJlblloil qacrl'l

,,rprHr.rli 1"6103 A Ilx,teercfl HeKoropar IloJIoxrl'reiibHaq Koppe,'Iaqar' OAuaxo
Iroso+)[queHr Koppe,ltluttH,ril{[tb LIeNIHolo llpel]bllxaer 0, 2.

Cnenye'r 3aN{ert.ITb, qro, I(ar{ BLIAHo Hs'ru6n. 1, ulelt.t Qorouerpoo npl'l u3-

MepeHHgx ,pKocl'eii Bbrpe3a/'rtt suaqr.ITe,,rbHbre yr12g1n, I{ourypoB clel(rpaJlbHbtx
,ruuuii. Br,recre c rei\{ rr3Bec'mro [21], rrro pacnpeAeJleHue qpKocru no II,]tcI{y
Co,'utua 3aBHCr.rr or roro, s xaxofr qacrll KoFrrypa ,'II,IFIHTI npoBoAHJIL{cb Ii3['tepe-
r{}Ia flpKocTn. Ilau ilpeAcTatsflr1eTcff, qTo 3ro 3aMeqaHl,le B repBylo oqepeAb
Mo)r(er ort"tocuTbcr{ r< Aalrirbtx,t risuepeuuii ,rpr(ocru B Hr, TaK t(ar( ut4pt4t{a UeJII'{

$orouerpa A.us F],. cocraB,,rflJIa 0,5 A.
Pacclrorpul,t eule oAuy oco6etruocrt, Bl,u'eKalou1yrc Ii3 conocraB,'IellHILIlll(o-

c'rert c tnarriursrn,tu IIo,'IrIl\{il n $orocQepe Ir xpoN,IocQepe Co,rnrLa^. tr42 puc. 1,6
tt 2, ttc BuArro, qro x'rat(cu[,raJrL,rroe 3trar]eHue xo:$cprariltertroB Kpocc-t{oplle,IlflIlttH
N'rex(/ry flpr(ocrrrxul e }"5250 Il He- I'r \,rexAy r,tarHl'tr}Ibt\'1 llo,rleN'I e }'5250 rr ap-
I{ocl'brc n F],, ua6ntoAaercfl, ecJILi apt(ocrb B JIHHLII'I FI,. c4nuuyra IIo orHoueulrio
I( spr<ocrrr r.r,,rri x'rarlrLlrnol,ry IIoJIIo B JILIHuti )"5250 t<BocroI{y rpldluepHo Ha 3",
qro xopoulo cor,racyercrr c [22]. O'rnrerur,l, .t'ro e l22l Ha,It4que )/Ka3aHHoro cAIlu-
ra r( Bocror{)/ 6lrno o6r,lcseuo Har(/'roHox,r ocert cuJIoertx rplr(6v1 NIarHHrHoto
rto.rtfl rroA AericrBreN,r cunu Kopuo.rr4ca.

Paccuorpuu relepb cBrr3b l\,relKlly N,ratHurHbrNul ro,'Ifltvttt FIa pa3Hblx ).'poB-
Hrrx Lr cnorior?nr,rx o6,racrsx ua Co,llrqe. Srot nonpoc o6cy>x4a,lcs pallee B

[23], rle rroKa3aHo, rrro He r,rN,reercr cyuecrBeHHoro parir'Iilqr.rtr x{ex(Ay pacnpe-
Ae,leirueN,r N{flrrruTlrrrrX no,'refi, r,r3\,repeHHL,lx B ,rll.lHplflx x5250, futji03 A lt H,.
!,aunue rrauux nslreperruii i\,rarHIirHbrx no,rerl B ocHoBllo\{ noA't'Bepx(Aa}or 31'I,l

pe3y,,il,Ta't'br.

A.nfl a,'urlocrpar(ur.{ Ha pr'rc. 4 uplrse.qeHbt npttNlepbt coilocraB,lellHf npo-
iloJlt,Hrrrx i\{arHr,trHrrrx rro,relif l{:lNiepeHHblx oAHoBpeN{eHFIo B ,THFILInX }"6103 r\ -D, ra 1,6103 - ?'5184 A. Msr RuAr4Nr, r{ro B cpeAller,t HlIeerca xopomar Koppe-
Jrrrl(uq Mex41r MaTHHTHbTN{H rro,Tfll,rr] Ha ypoBHrx o6pasoeaul'1fl AaIIHbrx ttuuui\.
Oluaro I,r3 puc. 4 nt.tAuo, qro B orAeJIbFILIx Ivrecrax Ila noBepxltocrll Colsua
Ile)l{/{y \4aI'tlllTHblNII{ llO,rf\'lLI Ha .(ByX ypOBIIfX IlN'leeTCf 3al\leTtloe pa3,Ttlq]le.
Vnenuqeutie Harrpfl)KeHHocru xlaruurHoro ro,rlf lra o/rHoN,r ypoBHe He BCetAa
coupoBolKAaeTCf coorBeTCTByrouux,t lr3x{eHeHHe[,1 Hanpfl)KeHHocrl,I tr4alIIllrlIoro
rro"rlf Ha ApytoNr. Bosl,to>ruo, aro cBr3alro c reN,t, qro npLI npocaqttBalllrtt cI]/Io-
ssrx ,'rranr4ii MatuurHoro roJrrr B Bepxnr4e cnoa arrvroccpepbr B orAerbHbtx xlecrax
u3l,reHqercfl Hx nar{Jrorl rro oruouerrr,r}o K ,rlyqy 3pellxfl. He ucxntoqeso ral{x{e,
qro B r{eBo3MyuleHrrElx o6,racrrx, KaI{ Ii B aI{TI4BHbrx [24], ua6nrcAaerctr Bpa-
rueHr4e N{arHLrrHoro ro,rrf c r,,ry6uuori.

IAs scero cr(a3aHHoro MoxHo 3aK,'rroqr.r'r'b, r{To I-ra6,'IIoAaeN,rbre oco6eHHocrH
cTpyr(TypbI HeBo3r,ryqeHHbrX rr aKTr.rBllbrx o6.nac'rer? Ira Co,ruqe s suaqr.irer'lrHoil
\,repe onpeAer'rqlorcfl clpyr<ryporl MarHI4rHoro ro.nx. flprocrb o6bIrIHo 6o,tsute
B TeX MeCTaX, tAe BbrrXe Hallps>KeHr{ocrb \,rarHHTHOro no,ra. XapaKTep cBfl3l.I
MexAy l\,rarHHTHbrM rro,rrer{ H flpKocrbro pa3,rlI4rIeH A,'IIfl pa3Hblx .ul.rHufi. floc,reA-
Iree MolKer 6rrrb csggaHo I{ar{ c pa3,'ulqueM B I\texaHlleue o6pasonaH14f pa3Hbrx
nuuui,t [251, rax H c pa3Hbrl,ra $nsr.iuecNuMl{ ycJloBlifll,ul Ha ypoBHsx l.ix o6pa-
soeauraq [10] .

HeNoroprrnrr{ aBTopaMH yr{a3aHo, rITo \{ecra rroBbrrueHHoro cBeqeHHfl B Arar-
HHTHbrx rroJrrx r.rNrelor 6o,ree nucoKyro reMneparypy 17,26).3ro rarxe cor-
racyercq c pe3y,,rbraravu [25], rAe HaliAeuo, rrro Kore6aHr.rfl rrpKocru no AHCr{y

l1* 16;l
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-Ma 
III.HTHsIMI'I

16103 A u D1 (a) I'I B.nrrHrtlx 1,6103 A H Ib1U4A (0)

Co.nnua B J,lHHI,Iflx H u K Ca II e oCFIoBHo\{ oflpeAe,1'I}oTcfl rone6atlugutlt B

,-nan$onnofi reuneparype. Ecnu 3rl't yrBeplKAeHHr clpaBeAr'IIiBbI' ro c yrleroNl

I'I3JIO)KeHHO|o BblIIIe NIOx{Ho 3aI{JIlOqIITL" IITO Beflrlqu}la TelllrlepaTyllbl B al(THB'

HbIX lt HeBO3l\{yUIeHuHX O6nacrgx cBtl3aHa c }IaIIpflN{eHHOCTb}o MaIHI'ITHOlO

troJrs. Aono,tsl'me.llHttl:t HarpeB Soroccpepu u xpotvlocQepbl B Mecrax yclt-

Jre,Hoto NratH,THoto^-no", n orra, bo,ro o6yaros,TeH 1>xoy.nenofi Al'{ccuflaUueft

B qacrl4lll{O I4OHll3OtsaHHOxa f 23g [27J '

I-{ecxotrtro Heoxr.iAaHHblit pesy,rlraT I\,lbl no,'Iyqu,'1Li II3 aHa,'Il13a aBToI(op'

parruronnorx QyHxqufi. or<asa,,Iocb, qTO lla aBrol{opper'Iflul'IoHIlblx KpI1BLIX'

B O6,'iacTLr prr*"pou ---40" gyru, BTopuqlllJe Mal(cllNlyilll,l Ha6"lIOAaIOTCf B

paa-ii- 
"rV,iunr. 

b ro )Ke BpeNrfl ilrreHlro rra,,rrrque 3roto Nrat{cr'tNlyNla uHrepnpe-

Tr.rpoBaJiocb pfAol,r aBropoB Ii3, 16, 28] r<ar< Aol(a3are,IbcrBo peaJlbl{ocrl{ cynep-

rpaHyJL' Fia puc. 5 npueeTieubr rrpux,repbr HopNtr.rpoBaHlrbrx aBroI{oppeJIf iII4oHHblx

OVr*urfi "pnoara'fi. 
flo oct'l a^6cqucc or'loxetlo paccroaHue B ceKyHAax Aylu'

no ocr{ opAHHa.l.- 3LraqeHI{e aBTol(oppe,rilr(uounotl cpyuxtt'ul't' ,[.nrasa Bo"IHbI

Jl?lHLlI4,BI{oTopouBeJIHCbl43lvlepeHilfflpI{oCTI,I'yl{a3aHauapucylli<ax.
l4S puCyUr<a B[Ar.rM, qro .neiicrsHre,riHo OBTo]<Oppea,flIl]loHHbIe KpI'lBble He

BCetAa noKa3blBalor ycHrteHHf y pa3l'lepoB - 40" , xapal(Teprlblx Ar'Ifl Cyflep-
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rpaHyJr. 3alrerranr, qro BropHqHbre N{axcr.rMyMbr B o6JIacrH pa3Mepa cyfiepfpaHyJI
TaKX(e He 6br,'ru o6HapyxeHbr Ha aBTor(opped,iflur.roHHbrx r{pr.lBbrx AJrfl NrarHI{T-
Horo noJrfl [23] v Arrfl ,pKocrr{ B HenpepbrBHoM cneKrpe t291. Aa,nee r4s
pfic. 5, a, d, s Br.rAHo, qro HHorAa npoflB,rrrercflBTopLlqHbrii uaxcuuytrr Ha aBTo-
I(oppeJrflUr{oHHoii KprrBofi s o6racr}r , 6nuzNoft K 90". -4

'b ra6,r. 2 rpuneneHbr Aalrr-rbre o HaJnrqHH BTopuqHoro [,raKcrrMyMa e o6ni:
cra - 40" Als BCex BbrqHC,[eHHbrx KpuBbrx. B nepnor,r crofl6qe npaBeAeHbl

Ta6;rnua 2

JIHsuq fl7 llz ,rluHHq 17r tl2
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5. Anroxoppe,'rrulloHHble xp lrBble A,qs SryKrliaufi fi rrpKocrl.i

JILtHLtil, nO KOTOpbll\,I 3aIHCbIBa,'IHCb flpl(Oc',lfl, BO BTOpOM - 
qI'ICJIO CJIyqaeB n1'

AJrfl r(oropblx npoBeAeHbl BbIrIuc,leHI4fl aBTOI(OppeJIflUI'loHHofi QyHKI{UU, U B

Tperbe[4 
- 

Cayqarl Ha6IIoAeHLis MaKCI{ivtyMa nz. Ws ra6il. 2 Cr'IeAyer, qTo IIO

HalUHI\,I AaHHbIM JILItxb B 30% cnyuaeB Ha aBroKoppeJIflIl.fioHHblx Kpl'lBblx BllAHbI

Mar{Cllx,ryNrbi, xapaKTepHbte AJIr CyleprpaHy,'I. BCe 3To yKa3bIBaeT Ha To, rITO

y3eJrKr.r; o6pasyioiqr.re Ha CoiHue KaK SorocQepnyro, raK. I'l xpoMoc$epHylo cer-
Ky, pacno,Iatalorcfl no floBepxHoCTI.{ Co,'IHUa B 6oJlblxoft crenest'r xaOTurIeCKH." Aerop rpr.IHocr.Ir r,ry6oKylo 6'taro4apHocrr ar<a1. A. E. CeaepHoMy 3a

ueHHbte 3arvreqaHI.is.

,[era6pr 1972 r.
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Tom L, 1974 r.

H3YIIEHI,IE MATHHTH bIX NOJIEft
B TEHI,I COJIHEqHbIX NflTEH

NO OPAYHTOOEPOBbI M JII,IHI,IflM
C PA3fl 14tIHOfi qYBCTBNTEJIbHOCTbIO

K TEMNEPATYPE

M. ,(x. fYcefirror

flo no.isrplrsauyoHHr,n\4 cneKTporpar\rrtatr H3MepeHbr HarIpflxeHHocrl.I N'lalHH'rlloro no'ng lI
B pa3flHqHbrx nrrrxax qerbrpex rpyrrrr narelr, rra6.nrc4anruuxcfl s 1972 r. Cpanuuratorcr 3Haqe-

uun H, onpeAe;eHHbre IIo.IrHHrrrrlr Fe I 1,6137,0, i!6173,3, 16420,0, Zr | ?'6127,5, l'6143,2 u Y I
1,6435,0 A. C.qe.raH BblBo,( o rot\I, rrro HarrpflxeHr{ocrb uan.urrnofo no,Irt H g (lo"aee rel\IHblx

y3eJrxax reug nflTeH B cpeAHell ua 300 ac 6o,rrue, qer\r B ero clrJlotxltoM retvtrtov (;ole.

THE STUDY OF THE MAGNETIC FIELD IN SUNSPOT UMBRAE USING THE
DIFFERENT TEMPERATURE-SENSITIVE LINES, by M. J. lTuseynou.-The magnetic

field intensities H were r.neasured in a ferv sunspots by using polarization spectrogramms. The

values of H determined by the spectral lines ol Fe I 16137,0, 16173,3, i,6420,0, of ZrIl'6127,57
?,6143,2 and of Y I X6435,0 A are cornpared. The nragnetic f ield in the dark snrallscale region.s

(knots) of un.rbra was found to exceed that in the urnbIal bacl<g|ound by 300 gs.

fIO Ua6.rrrcAeHHflM, BbIIIOJIHeHHbII\,I C IIO[,[OI]Ib]O CO,tHeqHOlO MalHUTOrpaQa,

CeoepHlru [1] 6r,rno y6eAr.rrerbHo rror{a3ar{o, qro l\,tatHttrHoe IIoJIe B reHH flflTHa

HeolHopoArro Il Hl\{eer rollKy}o crpyl(rypy c xapaKrep_Hbll\,I pa3MepoN{ B Hec-

KSJIL,I{6 Cet<yIlA Ayrx. CotJIactlo I4CC.IeAoBalll4flN,I l2-ll], s Hactorulee Bpe\1s,

IIO-BHAHi\,IOMy, MO}KHO IIpl4llflTb, q'I'o Tellb IlffTHa Becbl\{a HeoAHopoAHa }l IIo

,pl(ocrrl I{ cocrotlT us rrpx6JIr43HTeJrbHo paBHoN{epHoro cnJlourloro reNIHolo

S-oua, nuyrpH I(oropoto uMerorcfl HecxoJtbr(o 6o,lee relaHbte y3e,'lKlI I'I flpl<lle

rpaHy,'IbI c xapal{TepHblN{u pa3l\'lepal\4H 2-lt t, 0",5 cootaeTCTBeHHo.

,[,"1a nocrpoeHHf MoAe,'Iu I]flTeH BaxHoe 3HarIeHIie lln4eer Il3MepeHI'Ie N{al-

HHTHLIx nor'ieh B Tat{Hx roltKoCTpyKTypHLIx 3,[er{eHTax TeHH. Ho B yC,'IoBtlflx

Ha3eMHr,ix Ha6,'IloAeHL{fi CIa,r]bllo oC,rlo]KHfleTCg no,lyqeHue CneKTpoB C AocTaToI{Ho

6o.lrul.ll,r npocrpaHcrBeHH[,rM pa3peueHrleNl. 3ro onpaBAEIBaer ]lcIloJIE,3oBaHHe

CneKTpaJIbHbtx JILIHIIIi C pa3,'tuqHoii uyncrnureJlbHocrt,Io K reMnepaType, qTo

IO3BO,,IHT B I{aI(OI1-To Mepe pagAeJIllTb (lopgqIle) I1 (XO,!OAHr,le> 3,'IeMeHTbl B

ttfTHax I{ onpeAeJIHTb LIX QtieuuecXue napa[{eTpbI AaX<e B 'I'eX Cr'iyqaflX, I{OlAa

npocrpaHCTBeHHOe pa3pelxeHlIe HeAocraToqHo''O6pu4xo 
[12J, rletrepfls llanpflxeHHocrb MaIHtlrHolo t1oJlfl H IlfrHa no

r'II,tHHflM nofJloUIeHLIfl HeIiTpa,'IE,Horo H oAHall(Abl IioHli3oBallHofo xe,'ie3a, IIaIxe.rl,
qTO 0,4 -1- I{r,"rriHn", --( 0,6, CoUaCso [13], oH Ilpl4HEJl' r{ro ,'IHHHII uellr-
pad'IbHoto )Ked,re3a o6pasyrorcr B (xoJloAHbrx) o6Jlacrflx, a ilHrllrt I'1oI'Ili3oBaH-

HOIO )KeJre3a 
- 

B (ropflr{ux) 3JIeMeHTaX, H CAeJIaJI BbIBOA O TOM, rITO CBeTJIbll\I

rpaHyllaM CooTBeTCTByloT CJIa6bre IIoJIf , a TeMlIblM o6,'iaCl'rM - 
oTHocl4Te!'IbHo

cg.rrsuure noJrfl. Pe3ynlraru .IIsNrosofi [ 14] xopouro corJlacy]orcs c pe3yJlbraraMl'I

O6pnar<o [12] . Osa HaIIIJIa, \ro Hp"ul Hp..1 = 0,7''Mantya [5] naure,rr, qTo B TeH]r 6ontutoro rrflrHa HanpflxeHHOCrb MaTHLIT-

HotO nOJIf rY, OnpeTleleHHafl no paCxIenJIeHLIIo Mor'IeKy,'IrpHoIl JrLtHuu MgH
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1,5190,2 A, ua 800 ac 6o,'tlue, qel\'I H3MepeHHafl rlo 'ttr1tL1\I Fe I fu5250'2 A' Bn-

3brBaer coMHeHlre pe3yrbrar B6.tt [16], nolyueHHstii raNxe no MoJleKyd'I]rpHblM

JTHHHflM, corJracHo noio[o*y B reHu 6ons,rrlx IIflreH pacuIen,leHl4x .nrzuurl MgH

u ca H coorBercrByror MarHI.irHoN,Iy Ilo,Irc c Hanptl)KeHHocrblo 11 = 1300 =-
-:-2000 ec. no-Buur*ony,6o,Tluroe pa3JII'Iq[e p$y'tbraroB Mallua [15] u

B6"rrt n6l cBfl3aHO C reM, qTo, Bo-nepBblx, BeJIHTII4Ha pacxl,enJleHl',Is MOJIeI{yJIflp-

gntx .nusuft or{eHb MaJra, Bo-BTopbrx, $axroprt N{alHI{rHoro pacul,en,'leHHtl i{x

r43BeCrHbI HeAoCTaToqHo TOqHo. [OerOUy ,4lA ueyueullfl MarHI{THbIx IIOJIeft B

6O.nee XOflOAHbIX TeMHbIX y3,tax TeHH IIfTeH qeJIeCOO6pa3Hee IICIIOJIb3OBaTb 
"IH-

HLIU [Orr'IOU],eHrr uefirpa.ttstrx aToMoB, KOTOpbIe oTcyTcTBy]or (u,lu ]IcK,'1rc-

qHTeJIbHO C.rra6H) B Cnel(Tpe QorOcQepu I{ 3HarlI'lTe,'IbHo yCI'IJII'lBaIorCs B CneKrpe

,a1114 nrta". Hau6onee qacTo 3Tr4 ycJIoBLIf BbI[O,',IHglOTCfl AAfl ,rUgufi [olJloqe-
HHrI C MaJrbrMLI [OTeHqLIaJraMH OOS6yx,u,eHufl HI'I>I<He1O ypoBIIfl' npI',IHaA'IeXa]rlUX

HeftTpaJrbHbrM aroMaM c He6orbrur.rMH IIoreHuHar'IaN{}I lloHI43aul{u. I]oAo6Hrte

;;;;fi;;r;ueHan v l1oia5"2, rolgo,s, sc I1"6306,0 u Ti t?u63t2'2 A 6rr'rr'r

lrcrroJrb3oBaHL,I HaMLI AJIS LI3MepeHI.{fl CneKTpoB, no,tyrleHHblx Ha BCT Kpslucroft
,"rpoorrrrecxoii o6cepnaropr.ru uo cnyx6e I{alHLIrHblx no;refi coJIHeqHblx

Uqr^eH^[171. EU.no uaiiAeHo, r{To HalpfxeHHOCrb I\{alHI'iTHoIo IloJItl' onpeAeJIeH-

Hag IIo BbrueyKa3aHHbrM rHHr'rqM HeftTpaJIbHorc BaHaAI'{f It rl'ITaHa, B cpeAHei\I

,u ZOO-3O0 ic 6onnur., ,.* no ,rlluuu Fe I 1"6302,5 A'
Ho s6rr.rsu ,*rrr}! I'i'Obgr,5 A (n 4IaanasoHe ATIHII eo,'IH l.16280-6320 A)

Her fluuufi, [OAX6Aq[1HX AJIS OIIpeAeJIeHI'Ifl Ha[pflxeHHOCTH I{aIHI{THOTO 11oJlfl

B CBeTr'rbrx rpaHy,,rax TeHH [.flTer. t{ro6lt sa oAllofi ll roii xe clel(TpolpaMMe

LIMeTb Ua6Op- ttuHuit, no3Boaflrotqux Lr3MepflTb tloJle BO BCeX rpex I{oI'lIIoHeHTax

,"rr-n"r"", ,u*, 6t,"rru urrOpaHtr o6,tacrri cnel(rpa 11"6100-6150, 1,1,6125-

6175 u 1.1"6410-6460 A.

l. Marepr.ra.l ua6.nmnenufi

20,22 u 29 man,16 urous, 30 u 31 oxrr6pl-,_l^Hol6p:r 1972 r. c IloMoll{b}o

.n.i,"po"pu6a c g,$panunonnoii pemerxoit MECT Kpstrucxoii acrpoQusnue-

cr<ot 'oocbpiaropt{r (onrru."n* cieua cnexrporpaoa raqatt xe, KaI( Ha fCT
tlB]) s ntrureyxasauHbrx Alrana3oHax AJrr.rH eorH 6sl,'Ili Ilod',l,yqeHbl noJlrpll3a-

UHoHHbIe CneI(TpotpaMMbI pflAa Ilflrell C pllsMepaN'lu rel{H .- 10-30". Cnexrpu

6r,r,,rH cHqrrt Ha UIeHKy tlsonanxpo, 15-800 C 3i(Cno3l'Iqusrnm 3-6 Cerc'

Ha6,,rrcAeuuf npoBoAr.r,lgcb npr{ xopotxllx H CpeAHux. I{aqecTBax uso6pa-

xesuit B cHCreMe c $oxycou I : 30 .la. flpoxaHua uso6pax<eutafi so BI]9NIfl

ua6,uoAeuuii 
"o"ruurr'rr'u 

oa"ouron, 3-4"'(ltuorga 9HII AoxoAlrI'I 40 6"' B

orl,Ix cJiyqaflx MbI cHI,lMar'IIt cflel(Tpbl To,IIbKo 6o,rsurux nfreH)'
lIpN" Ha6.rrrcAeHl4sx nepeA ilIe;blo CleKTpOlpaQa ycrauan,'ll'lBaJlacb flo"Ifl-

pr.r3aur{oHHa fl Haca1r<a. OHa cocrour H3 no,'Iflpl.i3a[uossofi N{o3auKI'I, I'l3roroBJIeH-

;;, d;;;;;poecKur,{'[27], r.r rrrracrur-rKr.r s 1/atu.'Cner, npoxoAs uepes 1/4 l.-r.uacrtls-
I{y H IIo,,IflpI,IsaIIHoHHy}o N,Io3aIlKy' [o[aAaeT I]a BxoAHyIo -Ule,']b CIIeKTporpacpa

OpTOrOHa,,rbHO [OJrflpI.I3OBaHHbtMI,l CTy[eHbI(aMU. Tat<unt O6pa:OU, [O,IIyqellHble

c[eKTpotpaMMbl coCToflT LI3 pflAa C[eI(TpoB C B3allI{Ho opToloHaJlbuofi nols-
ptoSrrlrrefi. B cOOrsercrBLIH C ruupuuoii IIoJIOCoI{ [oJIfpOIIAHOti lr'tOgat{XU U AIa-

ir.rp'o, uso6paxenus Co.ngua ua qe,r, crreKrporpa$a rax4srii cnexrp (Nax-

A;;;;;"a*a)'uueer rltrpllHy, coorBercrBytourYrc 3" lta.l9P9PxH99lz So'rrHqa'
Jluruetinas Alicnepcgfl cnexrpoa s o6flacrr A,TIIH BoaH X1,6100-6460 A paeua

0,370-0,345 Alnn.

2. Hsrrlepeuue a6co.nrorHntx eHaqeHI'Ifi
Ha[pqr(eHHocTI'I MafHHTHOfO IOJIq B TeHI'I IIgTeH

no flHHHqM uefirpa,lsHoro xeJle3a' qHpKoHH'l H I'ITTp['l

B AuanasoHe 11,6125-6175 A" r.iMerorcfl ABe ,'iurrr4H neiirpa,lluoro UHpKo-

tt4'f,, Zr I X6127,475 u ?,"6143,183 A, Koropble flB,!flIorcfl llpocrblMi{ rpl'illJleral\ll'I

3eeuaHa C AoCTaToiIHo 6o.lrurulrlu Saxropamlt IIaHAe. Tperr,a ,luHLIg TOIO }Ke

MyJIbr[InJIera illipI{o}tl4fl X6134,57 A rie coeceN,l YAo6ua A.rls Hauefi UeJII'l \{3-3a
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MaJroc't'fl ee N,ratH]4THOrO pacuen,rreHLrfl. ?rw nusu\. Upeenrruailuo c"Da6br s
c[eKTpe $orocSepu u [od'IyreHLi, Ho or]H BHarl.ITe,'rbHo ycr4drlr4Barorcq B cneKTpe
TeHr.I COJIHeT{HbrX nfreH, r{To flBr'Iflercfl ux xapal(TepHofi OCO6eUUOCrtrc. Taxaq
xe rr4^Hr.rq c flpocrbrN,r rpHlJrerHbr[,r pacuerrr'reHr4eM HMeercfl s o6nacr:a 1,fu6410_
6460 A. 3ro nugvttr rrorJroxreHr.rr uer?rpa.nlHoro ,,rrrpr.rfl y i to+gs,04g A. B
nepeoft o6.rrqcly_4JrnH Bo,'rH B Kar{ecrBe nunuilcpaeueuux nu6paarr Fe I x,6137,
002 rz Fe I tu6173,341 A, a so nroporl - nunui Fe I l,64lg,bso a. no.reanre
]\BC JIHHUU N{C,'IC3A fB,'IflrOTCfl NPOCTbIMI,I TPI{II,,ICTAM],I 3CCI,IAHA, A ilHHHfl
1"6137,0 A uueer cJroxHoe rvrarHr.rrrroe pr"rq.nrerre. Ho ee eSQer<runuuri Saxrop
,T1AH4C AOCTATOqHO BC,IIIII( (g,d,d, : 2), rAX qTO OHA BNOJIHE TIPIIOAHA A,IIfl

Pac. L I(apruua MarHlrrHoto pac-
rqeureHr.r, ,ruurul Fe I 1,6137,0 A
co c,'rox<Hbrr,r erf rpexrorrr 3eeuaua

SororpaSrauecr(ax r.i3r,repenufi uanpnxeHHocrr.r N{atHr.irHbrx no.uer? B reHH rrflTeH.
Kaprzua i\{arHilrHoto pacqeld'reH}in Jtutlt4t4 Fe I 16137,0 A noi<asaua ua puc. l.

B ra6nn[e x,rbr npHBoArn,r HeKoropbre AaHHbre cner(rpa,rbuatx nuuufr, rro Ko-
TopbtM 3Aecb LI3yl{aercrl r,rarHI,trHoe Iro,rre B TeHi.r coJrHeitHbrx Ir.rreH. Oul.l s oc-
HoBHoM 3ar{[,rcrBoBaHbr ?r3 119--221 . Cxer,rtr ivrarHlirHoto pacqenJreHul u Sar-ropu Jlau4e ,rpruurt rorrouleHr.rfl paccq?rraHbr ualru (xporrre o6qeueeecrnoro
Tpt4rl/'Iera 3eel,iasa Fe I 1,6173,3 A) a,ls c,rryqafl uopua.ntHofi cBfl3lr. C.rre4yer
oT[,reT],ITb, qTo oT,,IHqr,re TeopeTrzqecKl,Ix 3Haqeuufi $ar<ropos ,rIaHAe AJIS Kot{-
6uHnpyioulux yponueii nepexoAoB HcrroJrb3oBaHFrbrx HaMpr nusuit nourorqe-
Ill.ifl or sKcnepr.iMeHraJrbHbrx 3rraueurarl, npr.iBeAeHHbtx s [23], He cyxrecrBeHHo.
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I,la puc. 2 cpanrrunarcrcr{ pe3yr-tr:r3.rbr l.r:r,repeuuti H a rer-ru nfreH rlo pa3-

Jtr.rr{ublvr ,,u,tHI,tttM. B r'IeBoN,t BepxHeA,I )Il"{y IIa I(a>xAott'l pl'lCyHKe A,'lf CooTBeTCT-

R)rrouefi 1tapbr ,,ruHrrfi nor,rou{euurr nor(asaHLI I]eilt4rIt4IIbI cpeAHeapilQN'lerl4qe-

cxr,ix oruu6or( u3N,tepeHHfi 11, xoropr,re cBtt3aubt c ouu6t{aN,tH IiaBeAe}lllJI Hl'i'l'14

lt3\teprrre,ribHolo npfl6opa Ha CepeAI.lHy O-l(OI\,lrlOHeHTOB (B CJIyIlae .ntlnHu Fe I

7"6137,0:\ cr.r c,'to>xulriit a$Qexroll 3eeNiaHa oull6Kax,lll HaBeAeHutl IIa IIeHrp

Tfl)t(eCTI{ o'-IIoAI<ot,tttoueHron). 3Aecr caeAyeT oTL,leTI'11'b, rITo BCe IIallu H3N'le-

lleFir{1 CBo6oAI{bt o'I BJIlltlll14tI I\eliTpa,rIbIIolo IioNiIloHeura (4. o6qelt C,ryt13g ao-

crotluleto Li3 paccerrHHoto cBe'ra I.t LIC'I'IIIIHolo J[-l(oMIIolleHTa) , Tal( I(al{ oll}i llpo-
BOAI1JIticb TaN,I, lAe o-l(oN'lnoHelI'l'lrl qeTl{o o'lAe,'IeIIbl oT }lee, T. e.'IaNI, lAe OTC)IT-

cl.ByeT a(lQel<r 6,ren1rrponaHr4fl. 3aNteTr1Nl, 111.6 JlrlLlw\ rlupl(ollllfl Il il'l'I'pIJtl BO-

o6u.e cro6oAHrrt o't B,,ruflr{r,rfl r(eH'rpaJIbtIoto l{ol\,rnol{el{Ta, cBtl3aHllolo c paccefl}I-

HbT\,I CB€'r'o\,I, t'at{ I{at( otttl o{€I{b Cila6bl B CIlel('I'pax cpoToCQeput I'l noayrel.l14 rlflTelI.

Pnc. 2, a Ilol(a3blBa€T, t11g o6e nrtllltrt UilpI(ollllfl B cpeAHel\'l Aalor 6,'II'l3l(ue

Sualret[Ifl Hallprl)Kel]ttoc't'lt \'tatHllt'Hoto rtoittl H. tr4e llIC. 2, 6 vl e cnepyeT, qTo

3Harreitufl H, ottpep.e.,teIII{bte llo ill.lllrltli\'t Itlipl<oHurI, Ha 300-400 ac 6ont,rue,
qelu ro,Iritlut.i Fe I ?t6137,0.A. L]a prIc.2,u CpaBtll.lBarcrcfl 3Harlelll'lfi H, tl3l,le-

lreriubre ro,Ir{HLIfl\,t'ZrI }"6127,5 -u Fe I }"6173,3 A s reHu 6o,'tuurorr-, iltl lla,
ua6,rroAesuoro 30,31 ot<'r'a6pl II 1 Hofl6ptl 1972 r. RtiAuo, rlro Ilanprir(ellllocrb
r\ratHur.Hoto yoilfl II tto,rlriHlta qllpKoHtlf B CpeAIIer,l Ha 200 300 ac 6o,'tutttc,
qe\t IIO JinHrdn >Ke,,Ie3a. L)tic. 2, d IIOt<asbteaeT, rlTO N,lalHHTIlOe nO,.Ie, Il3l'lepell-
Hoe no Jlglqt{ Y I f6,13I;,0 r\, n cpc,lltenr rra 300 400 ec CI.{JIbllee, qex'l tro ,'I}'lHl'lil

Fe I ).6420,0 A.
Pas6poc 'roqet{ Ita pttc. 2,6--'d, npeelttttatolrll'tii BeJIH.II4H)/ cpeTlueapnQue-

.r.nirecl(lrx ouila6ox usltepentrfi, Bo3N{o}KIIo, cBfl3arr I{at( c pa3/'tHrlttfl\'tli cpuelluec-

I<trx )/cJIoBrifi r ngrrlax, TaI{ Il yc.rloruii ua6,rrcAeul'ifi. Fleo6xo4ll,'lo orl'lerl4Tb'
rr.r.,J nllu 6o,'rt,urux Apo){(arJnflx t.rso6parxeut.ui pasnuqu straqeuuir f1, orrpe4elelt-
rrbre rrc JrriHr.rrN,r ur.rllr(orrr{fl (rrnu nr-rprrn) rr rxe"uesa y tpaIIItu reut{ Ilttretl (tla
pilCCTOf Lrr.rr.r, ItpuN,teprto paBFIoN,t Be,,Iuqlille-4po>Naur.tR), I\,lolyT 6srrl snaqnTe,'IbHO

sanlrureurr.3To csflgarro co creAylor-ru,n,t. Kau 6lt,ro craga[to Bbtule,,']Hrtt'tu IILIp-

I(orllq rr ul-tpr.rrr oqeHl cna6r,r B cner{'fpe noryl'eHI,t u rlorocrlrcplt. Iloelotvty B cr'lyqae

6o,,ruurrx Apox<alrrrfi rrx o'-l{oN,riroHeH'I'r)I B ctlet(Tpe I{pat{ 'l'eHL{ lla'r'eu 6yAyr crTo-

)r<eilt.Iet\t r.i3,,iyqeHI4a r Aaltttotlt ,'IllHHl-I Ha l{paxll,l 6,rtls,rexarql4x o6,Iacrflx TeHu

nlreu (ps3yuee'rcl, 6nl.t>xe I( cepeALIHe rerru) . Tatl I<axN,larHLIrHoe nole o6blr{Ho
pacl,eT r( rlerrrpy Tenu rrflTHa, pacrqen,ryeHI,rfl 3'rl4x nHstlfi N,lolyT 6lrrl tlecxoJtlxo
yBe,rrs'{eHbr. i:lo ua pacuteil,'IeHufl,rrrHrirl xer'te3a Apo)r(aHI4fl uso6pa>xenlEi't

BJtrrutoT Iluaqe: 3Aecb lrN,teeT \,{ecTo Aollor'IHLrLe,'ilusrii BK.[aA XaX 6,rU3nexaullix
O6,laC1eflr leHIJ, Tat< tt ItO,'IyTeHLt. IrlsBecrtro, qTo y lpaH14tlbl reul-ltO,r1'1'9111,
\,IAI],II]TIIOC TC,'IC CI,I,TIbHCC I,I3NICTi'IC'IC'{ C PACCTOflIII4CNI B IIO,'1Y'ICHI'I, qCX'I B TCI]LI

rflTFra. Tar<tilt 06pa3ot't,3.rlecL, x'tox{tto o>xl'lAarb ytr'leHbtuelll{e pacuert,reHI'1fl

,,irrurrii IIot,rIolqeHIifl LI3-3a ApOrxauufi. Vqtt'r'blBafl tl3IO)KeH]loe, 6Olnuue pas-
Jrrrqrifl gHa,{enrlfi H, rtsl,repeuulle ro,rLIHuflNI tII4pKoHI4fl (n.ltr lllrpun) n x<elesa
86.11usrr r(pafl TeHI,t, LIHOtAa rxoxoAttttlLte Ao 500 er, ro-BlIAIlN'Iox'Iy, l'{o)KHo o6r,flc-
HrI,r.b B,,rr,rfHrle\,r irlpo)r(aHr]q H306pa>xeultit co.nnt(a. c,reAonare,rL,lIo, cpe.{FII'Ie

pa3Hocrrr sHaqeHuli tranpr)KeHrrocru N,rarr-rIIT'Horo ro,rlfl 11 y xpaa reuH Iltrett,
ofIpeAe,IeHHbte IIo pa3,rtttttHbtNI /'IItHIltt'I, BepOtlTHo, TXOJIXHI)l 6ltrl gecxo,'tt t<O

r{eHbule, qer,r cu''teAyer I'13 lltlc. 2, 6-A.
IIa puc. 2, e \il,t cpaBrttlBaeNl 3IIaqeHtlf H, onpe4e.neHrlble ro JIIIHI'lfl['l )l(e-

,re:a 1,6137,0 u 16173,3 A. 3ar,lerlto, qTo Flanpttx(el{Hocrb l,lalllHrHolo llo/'1fl IIo
nepeoii Jrr.rHLm B cpeAHer,r ua -100 ac \'Iettb[Ie, qer,t Bo nropoii. 3ro ue6oartuoe

pa:1,/ll.iqlle, Bo3N,lolKHo, cBrl3aHo C TeN'I, tITo ,1l4HIlfl Fe I 1,6137,0 A noxaebtnaer
CJroxHbrr? e$Qerr 3eeltaua (ee o-xor,tnoHeLlrbt CoCToflr u3 Tpex noAl<ox,lnoHeHroB

lla3,nrrrruori HHTerICr,rBHoc'ln) Ii I't3x'tepeHIifl no Heti, no-BliAI4l\'toN'ly, cHCTeN,lar14-
qect{r uecKo.rrbt(o 3aHI.I>KeHbt LI3-3a Fre',toqIIolo HaBelerluq HI,lTIl I.i3N,lepuTeJIbHoro

upu6opa Ha rIeHTp rflx{ecrr.r o'-r(ol,rrroHeHror. Ho Ire .t4cr{,'rrcqaercrt Bo3Mo){Hocrb
qac,rl4rIHoro B,,tr1flHI,tfl ecp$enler r,ry6l.iuur, xorfl orlr ABe,rtiHt.iti xer,'Ie3a Ilo lvtHotttN{

AaHltbrl,r oqeHb IloxolKrr r.r Tpy/lHo olKr.iAaTb I(aKI4x-,I1160 3HarrHTe,',IbHbIX pa3,'ll{-
.rtri e rtx rny6uuax o6pasoeautlf B TeHtl IIsreH.
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Puc,2. CoorHorueHuq BeJIliqliH HanpflxeHHocrH IuarHlrrrroro no.rr H B TeHlr nsreu, H3r\'repeHHbre
no pa3Hbn\,r JIHHIZqT\I nOrJIOUIeHr.rf

[1o puc. 2,6 - d l,roxuo BaMerr.rrb, qro ,rr.rHprn nor,i]ou1eHug uHpKoHHrr rl
I4TrpHfl, tIOflBJIfIoTCfl B CleKTpe TeHII IIflTHa TorAa, KOIAa IlanpgXeHHOCTb ltlal-
HHTHOTO nor'rq rO ,'rr,rHr.rqM >KeJresa npeBr,rlIlaer 1800 ac. Auaaoruquuii pesynrrar
6ri,r ro.ryueH HaMH paHee [17] orsocureJrbHo ]rer(oropbrx ,'IrrHIJir BaHaALIfl, cI{aH-
AHf. LI rriraHa. w

I4ssecrHo [24], uro ilvHtt4 Zr I u Y I upeesuqafiHo cJra6bre B cnexrpe Qo-
Toc$epbr Co,ruqa, 3HaqHTe,,rbHo ycHJu,tBalorcf B crrel{Tpe reHH co,lHer{Hbtx rflTeH
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r{ SBe3ATLIIla K, ay 3Be3A TLIIa M cTa}loBflTcf OrIeHb xopolxo BbIpa}KeHHbIMLI'

Osu OCO6eHuO cU,'lsult y 3Be3A rula S. I'lcno,tlsOsaHHble HaMH 3AeCb 
"II'IHI{H

ui.tpKoHl4fl U I4TTpI{fl TaK}Ke 3Haql4Te,'ibHo ycl{Jll{Ba}oTcf B cIIeKTpe TeHI',I IIfTeH

"pa4,rero 
u 6O,lluroro pa3l,Iepa. EcrecrseHHo npeAnOJIoxHTb, I{To 3TI't JII'IHHI{ B

oiiluro* o6paayrcrca 
^s 

6o,1ee xoJIoAHblx (renlHux) y3e,{Kax TSHH IIsreH'

{(u* 
-uran" -is 

ia6,Tuqu, rroreHur.raJilr nos6yx4eHllfl HLIxHero ypoBHs .nunuft

Xe,Ie3a 3HaqI,ITeIbIto 6O,'tlUte, .IeN,l IUHIlii UllpKOHIlfl II HTTpnf . KpOnAe,rOrO,

;;;;;;; [1g], .rrrzsurr xerre3a orHocfrcff x $paynrotpepoBbrM TILIHLIflM III-V
Te\{neparypHolo K,'Iacca co cpeAHHM lI Bblcol(uM 3I{epreTI'IqecKHMH ypoBHsMI',I'

floerol,Iy'Moxr{o oxHAarb, qTo oc}roBHoil sxJIaA B [l3IyrleHi.le B sTHX JIHI{I4SX

BHOCr.rr CTIJIOIXHOII retvlHblit QOU reuu lsreH.
l4urepnperaUi{fl noJIyqeHHbIX p$y,'IbraroB CpaBHeHIlfl 3Ha-tIeHI'In I/ no pas-

flrrqHblM ,,IHHLIflM noarrou"rr" rpe-6yer sHa:.ij,1-fl TaK}Ke nx r,ry6uH O6pa3OBaHHfl'

!,,ra onpeleJleHL{fl pa3HI.IUbI UIy6HH o6pa3oBaHI'Ifl JtLlHVfr, flor,'loqeHl'1fl I.I He-

npepblBHofo cneKTpa TeHI,l [rlTeH IvloxHo HCIIO,',Ib3OBaTb' HaIIpIlMep, cIIeKTpbI,

cnsirre s6nuzu Kpaf AuCKa Co,ruUa. K coxa.nesulo, HaM IIoKa He yAaJlocb

no,,ryqHTb TaKLIe cneKrpbl npH xopolxlix yCJIoBI'Iflx Ha6IIoAeHufi' -fI-Oerouy A{.fl

F;'.";; arofi 3aAar{H ro, oOprurier,rcs K pe3yJlbraraM Marrura [25], rae nafi-

AeHo, I{To pa3HLrqa r,riy6uu o6pasoeauutt frl.pa JII'lHI'lii Il HenpepblBHoro CleKrpa

ou,,""", Qyur<up1eil 
-poy,,iau4oncKofi 

I,IHTeHcI,{BHocTI4 nuguil tIolJIoUIeHHg B

cneKTpe nqieH. 3Aecl seo6xoAl'IMo yr{I'lrblBarb, Bo-IIepBblx, r{To' pe3y'lbrarbl

iZSt riro.y, 6srrl ucxaxeHbl paccefHHblM cBeronr (oco6enuo .(JIfl cla6blx ,'Iu-

,rgi;, 
"oi"ropbrx, 

qro pa3rrqix a rny6uHax o6pasoBaHufl JtwHufl. I'I HenpepblB-

HOpO CrIeKTpa IIgTeH, oIIpeAeJIeIIHSte g6,'IliSU I(pag AI'{Cxa CO,rHUa, MOIyT He

coorBercrBo;arr r,ry6uuaM I'Ix o6pasonauu.tl Ha AI'ICKe Co'luqa'
"'^ l4S ra6Jrurlbr Br.rAHo, rrro poyr,raHAoBcr(ze LIHTeHCIIBHoCTII .Ifi ucno.ursonau-

Hbrx HaMI,I JrtlHHL\ tlofJloll1eHplfl 6,'tu3xlt (ouil nect<o,rbKo pa3'IHqHbI IIo AaHHbIM

pa3Hbrx aBTopoB, IIO-BHAlIMON,Iy, 3TO CBrl3aHo c pa3r'1HrII4el\',I I4CC"ICAOBaHHbIX

nnreu) . C"[eAosare,'ibHo, uX r,ly6uulr o6pasonaHufl, BHAHMo, oTJII'tqaIoTC'I He-

CyxleCTBeHHo. Tat<ul,t o6paaol,t, MoxHo 3aI(JIIoqI'iTb, qTo pa3r'Il4rll{fl Hanpflxel{-
gbcreii MatHuTHoro IIoJI.fl B TeHIz tlfll'eH, oIlpeAeJIeHHbIe, C o4uott CTopoHbI' [o
,'n4HI4f M ULipKOHIIg U I.ITTpLlfl, l't, C TlpyrOii - IIO ,rlHHHfl\'l XeJIeSa, BepoflTll0, B

ocrroBHoMCBfl3aHblcHeoAI{opoAl'lbll'Ipacl]peAeJIeIII',IeMMarHI4rHoro_j9_11"',:
nOBepxHOCTIa (XOIA IIe HCKJIIOqaeTCf TaI(X(e HeKoTOpblli BX,'IaA OT pa3II4r{HI'{ B

r,ly6uuax o6pasorauus sTHx,ruuurt).
'HyxHo oinn"rr"o, rrro UBaH H Eyplran [26] raxNe HaIILIL,, qro B o6r'tacrsx

c nrr4ur,rorl Torrr(oii crpyr<rypoil tr3N{eper.rHaf Hatlpfl}KellHocrb MarHurHoro norfl
6o,,rrrue rto qucro (T'eH€BbII\{) ,,IIIHI4SM, qeN{ rlo QorocQepHltvr'

y,llittrsag Li3,,ro)r{eFlHoe, Mo}KHo cAeJlarb BbIBoA o 'I'oN'I, qro Halpgxel{rlocrb
N{atrulTHoto noJIf B Cn,rIoulHol\{ Tel,ll'loN,l dlone renu IIflTel{ B CpeAHeM ua 300 ac

NIeHr,[Ie, rIeN,I B eto 6o,lee.rer,rgttx y3e,'rKax.3ror eureoA IIaxoAUTCfl B IIOr'IHOM

cot.rlacl4u c pe3yJlbTaral\'ll'1, IIod'IyqeHHbII\'1il HaN'II{ paHee Ii71 1'

Bstpaxalo ucr,pe,nnrlo 6,laionapHocrb al(aA. A. E' CesepHolvly, C' 14' fo-
raclor(y n B. A. Korony 3a IIeHIIble 3ail{eqaHl4fl I4 no,'Ie3Hble coBeTbI.

6 .qexa6pn 1972 r,

rfr;ffi1tr;;trffi',iiioijpiii)Tfii. ,Iroron.rpnpoBarrrre ,trttutii >xe.nesa I'r BarIaAIln nol{a3a!'Io, qro

IaiKe B CJryqae t(a)Kyqeroct no,'Illoro pa3Ae,'lellllfl npl'l Bll3yar'IbHblx I{3N'lepeHI{tlx O OT UeH'

rDa,rtuor't itoltnoneuist lIN,leeT NIeCTo e$rpel<r 6.nelrluponautlr, xoroprtti npl'IBoAHT I(- yl\leHb-

uianiuo u,,ora,rrtfi fi. Bent'tqu,,u 1'n,e,rl,ttletfiin II zasucut or tpopr'rrr I(ollrypa Jll'lHlll'I, (raxropa

t\,tafugTIIOfO pacqen,letttIfl, I.ICTIIIlllofo 3llaqeHI'Irl 11, a raXXe OT COOTIIOIIIeHU,I IIIITOHCIIBHO'

creil o- u qeirrpaarIlofi xolrnoseur. CJrel1osare,rbHo, 11,1'I IIaxo)(AeHI'itl 14CTI'IHIIoro pa3rHrlHrl

BeJruquH H, onpenenerrHr,rx ro pa3rrr,rxl ,rr{ur{ti\,r, lteo6xo4rtrlo yrtl{TblBarb eQ$exr 6,reH1t'tpo'

Barruq o- H ueHTpa,'Ibltoll xol'tnouettr.
I-la uaruux.ne,,rpax ueHTpa,'rbHbre r{oNrnoueu'nt,nrtnuii orsoctlre,IlbHo c,ra6t,r. flosrotty

y.rer erlfexra 6neunuporrauufl rre cr.rJrr,Ho I.I3r\'leltrler pe3yrbrarlt l'tsvepeltt'lli H, u Iraru ocltor-
irofi nr,rnba o rol!1, qro'B 6o,lee reurlrtx )i3,rlax reHI'l nqreH H 6ollure, qeM B cnJlolrlloM TeNlHo['I

rpoHe, ocraercr B ct{,'Ie.
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Tou L, 1974 r.

OUEHKA ITOTOKOB

PAIHOI43Jry[IEHHf JTOKAJIbHbIX 14CTOTJHHKOB

HA COJIHXIE HA BOJIHAX 1,9; 2,5 u 3,5 c,+r.

A. O. Bauypras, H. H. Eprouee, JI. H.l-(eerxon

' llpueo4rrcl AaHHbre o a.norHocrrrx noror<oB Arq qerbrpex,rroKaJrbrrbrx paAHoHCToqHHr(oB rra

Consue lra Bo,'rHax 1,9; 2,5 u 3,5 cn no Ha6.rrc4eur.r strvr ua 22-n paAlrore,'recr(one Kpuucroii acr-
poQusuuecxori o6cepnaropur. O6napyxeuo, rrro BeJruqHr'ra norot(a H 3HaqeHr.ie cneKTpar'IbHoro

I-IHAeKCa MeHfltorcn or L{crortH14 t{a K r.rcrorlHI.tKy. C yuenrrueHl.teN{ IuouuIocr}t I{crortHI.IKa cneKTp

ero craHoBuTcs 6onee noJIorI.rM.

ESTIMATION OF THE RADIO EMISSION FLUX DENS]TIES OF THE LOCAL
RADIO SOURCES AT THE 1,9;2,5 AND 3,5 CM WAVELENGTHS, by A. F. Bachurin,
N. N. Erjusheo, L. I. Tsuetkoa,- The data for llux der.rsities ol four -solar local radio sources

at the 1,9; 2,5 and 3,5 cn'r wavelengths are given. The observations rvere made rvith 22-meter
radio telescope at the Crimean observatory. It is found, that both the fluxes and the spectral
indices change from source to source. When the source Do\\/er decreases, the spectrunt of thai
source beconres more gently sloping.

I4syueHre cneKrpa,rlbHoro pacnpeAeJIeHLIfl HHTeHcr.IBHocrLI pa4uol4silyqe-
HI,Ifl JIOKA,I]L,HbIX I,{CTOI{HIZI{OB HA CONUqC, BO-ICPBb]X, BAXHO AJIfl I]OHI,IMAHI-if
NPHPOAbI CAMI,IX IICTOTIHI,IKOB; BO-BTOPbIX, OHO IVIOX(CT AATb I.OIIOJIHI,]TCJ'IbHbIC

cBeAeHr.iq AJrfl nporHo3I.ipoBaHLIfl co"rrHeqHofi aKrr.IBHocTI,I ll , 21.
I,lsaecrHo, qro B KoporKoBo,'rHoBofi rracrr.r caHTHr\{erpoBoro AI4arIa3oHa n,Tor-

HOCTb rrOTOKa paAUOI,t3JIyqeHilfl ,rrOKaJrbHbrX HCTOqHT.TKOB pacTer C A,'IHHO| BOr'I-

Hbr [3, 4] . B rrau,rr.ru.rMerpoBoM Azana3oHe ["rrorHocrb rioroKa x3,'ryqeHur c AJII{-
Hofi BorHbr, Hao6opor, cnaAaer [5]. Ecrr yKa3atvtfl raKxe 06 LI3MeHqLIBocrH
cleKTpoB [4] . Oanaxo crreKrpar'rbHbre xapar(Tepr.{crr.rKH ./roKa,'rbHbrx HCToqHr.rKoB,

B TIACTHOCTI,I IIX BPCMCHI-IilTC ZSUCHCUHfl, A TAK)KC V3MEHCHHfl NPH IICPCMCIqCHI,1I,I

r4croqHzKoB no Ar.rcKy co,rsua, r.r3yqeHr,r eI]{e HeAocraToqHo. ,[I,nr onpe4eJleH]rE
[JroTHOCrl4 nOrOKa HeO6XOAr.iMO 3HaHr{e qpKOCTHOTi reruneparypbr r,I yr.rroBbrx
pa3MepoB I,lcTor{HHKoB, r{To He BCerAa Bo3\{oxHo.

34ecr npuaoAflrcfl npelBapr4re/'rbHbre AaHHbre o rJrorHocrrx noroKoB pa-
AHoHCroqHr.rKoB Ha Bo,'rHax 7,9;2,5 u 3,5 cu uo Ha6,rrc4eHr.rflM r'ra 22-.M paguo-
reJrecKone PT-22 KpuucNoli acrpooH3r.rqecxoli o6cepBaropr.rH. Marepua,r oxna-
rbrBaer neplrol u,a6nroyeuui,t c 6.XII 1971 r. no 4. I1972r. Paccuorpeubr qerblpe
JI OKa,'rbHbIX p aAI4Or,rCTOqHr,tKa.

Mero4uxa onpeAeJreHr,ra n,rrorHocrr,r iloroKa paArzoucror{Hr4r(oB ocHoBaHa Ha
TOM, qTO nJrOrrIaAb nOA r(pr.rBori HFrreHCr.rBHocTu npr4 cr(aHHpoBaHnu co,rnua
(Hesanucuuo or SopMbr AliarpaMMbr HanpaB,'reHHocru aHreHHbr) nponopquo-
HaJrbHa rioroKy r.r3ryrreHHfl [6,71. Torla BbIpaxeHr{e AJrrr rrr'rorHocrH roror{a
paAl{oli3Jryr{elll4fl SH MoxHo 3allplcarb B BLIA.

F
Sn :;5Sa,

,A

rAe Fu u Fa- nr'toxlaAl tioAKpHBbIMH cKaHHpoBaHr.iE orAeJrbHo AJrfl ncroqHr.rKa
v AucKa Co,nsua coorBercrBeHHo; So- nroruocrb rroroKa r.r3.[yrreHufl or
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YI{ACTKA HA COAHUC, OXBAqEHHOTO AHAIPAMMOI1 HAIPAB,'IEHHOCT}I AHTCHHbI NPH

CKaHI4pOBaHr4[r (rlpH SToM I.]3,'IyqeHHe OT JIOKaJIbI{bIX HCTOqHLII(oB He yquTbrBa-

ercfl) . 3HaqeHuflFrr I,I FA onpeAe,'IIflIorcfl He[ocpeACrBeHHo IIo 3anl4cflM Ha6,1rc-

AeHr4ft (puc. 1).
Be.luulrHy So turoxlro ,'IetKo npeAcraBarb qepe3 lzHTetpa,'rtHstli noroK (c[o-

xoiiuoro> Co.tuqa coorHoueHlteM

P
so :.-# so,

'o
r4e Po - rr,'roxlaAb yqacrl(a Ha Alict(e Co,rHlIa, xoroporl coorBercrByer nJlor-
Hocrb noroKa So (puc. 1). Po :rrRf (e c,ryqae, KorAa IUHpI{Ha AHarpaMMbI

HanpaB,'reHHocrlr 6o,rnure yrJIoBbtx pasMepoB
Co.ruua Po - Pe).

Br,rpax<eulre 4na S,, ol(oHqare,'IbHo Mox{Ho
3alHCaTb

s. : 33 s".
'A'o

(1)

Orgocure"n rHo r.{c[ o,,rt 3 oBa HrI fl coorHoueHHfl
(1) a,rn onpeAeJreHrzfl trJrorHocrr.I fioroKa paAlro'
ucrorrHr{r(oB ua ConHUe 3aMeTr.rM C.rreAyro[{ee.
3Haqeuus .Fn ueo6xo4r4Mo HaxoAlirb lro cKaHaM,
npoBeAeHHbrM qepe3 MaKCLMyM ucrouuura. !,,nx
onpeAerer-rr4a Fo rpe6yercn BHaHLIe I(aK Ixt{pLIHbI
Ar.rarpaMMbr HanpaBJreHHocrrl aHreHHsI cp6,5 (ua
ypoBHe 0,5) ua raxAofi 4auuoii AJIHHe Bo,'IHbt,
Tal< H IIOd'lOll(eHI'Ie IO,'IOCbI CKaI{a Ha AUCI(e
Co,ruua.

Puc. l. Cxer,aaruqecxoe uso6pax<e- flpu Onpe4e,Tel{l'ifl Be,IZqUHbI Fo OCO6Oe eu11-

HIie sanuct-t cxaHa I{ ,(ucxa Co,ruua MaHI4e c,[eAyer o6paularl Ha tul'rpflHy ganuceft
Afl, noqcHeHun napalrerpor n $op- cKaHoB Congta. .[,e,lo n ro^,I, qro, t(al{ }taMLI
uy're (t) 6sLro o6uapyxeHo npn ua6,uo4el{tlflx ruaPT-22,
3arurpnxonaHur'ril vuut"ol_:...::1:. s xoport<osoJuloBoii caHTHMerpoeoll o6racru so
uaAb Po, 3aqepHeHHblN l(py)Kl(orl ^ _- , _-
o6oguaqeua aKrHBHafl o6nacru MHOII'IX CIyrIaflX yl,rloBble pa3Mepbi CI(al{OB IIO C

HecKoJrbKo 6o.rsue yt,'IoBblx pas\,tepoB cI(aHoB
no 6; crauupoBaHI4e npoBoAll,Tocl e o6olax c,lyqa-

ax qepe3 uenrp co,rHua. c rle.llro r.i3yqeHr.irr sroro Borrpoca6utn]1- npoBeAeHbr cne-
qga.r,ilrue ua6,rrcAenus, I(oropble 3aKJIIoqa,rIucb B cKarl14poBatr4pr Co.nuqa Y, Ily-
Hbl qepe3 Hx UeHTpbr noA pa3Hrrrr{[ yr,{ar.{I4 orHocl{re,rbHo ocett 3l(BaTopHaJIb-

Htrx Noop4r.inar. f]o4po6uo narepna"u 61,4er pacclvlorpeH orAe,'IbHo' oAHaI(o

3AeCb yl(alKeM, IITO IIO[O,',1]II4Te,'IbHOe yrrll{peHHe cl(aHa ro q, oTHocHTe,{bHo Ix?I-

prlHbl CKaHa no 6 N,IolI(eT CoCTaB,'IflTb 10% u BF,lue. llporaee4eul-lafl oUeHI(a

IrOr(aBa,,ra, qro npH npeACTaBJIeHI.tI paCttpeAeJIel'IpIfl lpnOc'rHoii TeMlleparYphr

no ArzcKy Consuai.cro,roo6paaHoft> $yuruueft aHanoru,{troe ylllupe}tue (,' 1096)

4aer pacno.lo>xeuHlrfi Ha Kpalo <croroo6pasHbtti> ticto,{Hlll{ c yrJloBbli\'i pa3Me-

po* 4' r{ tpKocrr{ofi rertrneparypofi, panioii apxocruofi reuneparype <cnoxoii-

i:oro, Co.,ruua' rlro ,<acae,i, ua-6'rroaeuufi 'Ii)'risr, ro Ixupllllbl cKaHoB ito s' rt 6
oKa3aJrHCb OAI4HaI(OBblMLI.

Taxulr o6paeou, gaMerIeHHbre yIxI,IpeHI,rfl ct{aHoB tto o orHocl.ireJlIrHo cl(aHoB

no 6, iIo-BLiAr.rMoMy, cBrr3al-tbr c HCTorIHr.rr(aNII.{, Haxolltrrru]MHctl y I(pat{ AI4cKa

Co.rrsqa.
OnpeleleUUe [,'1OTI{OCTH nOTOKOB JIOI(aJIbHblx I'ICTOqHI4KOB S,, upOuSaOIt'1.-

Jrocb tro 3allucflM cKaHoB I(aK IIo G, TaI< u no 6. flpu onpe4eJteH:aLl suaqeHltft

Fa no cKaHaM BAoJrb c BBoAI{Jracb nonpaBl(a, yr{r4TblBaloqafl AoIio,'1HI4Te,'IbHoe
yirrparr". 3Ha,IeHLls Po onpe4e.ns.rrucl rpacplivecxu. flpuulrue- rpl{ o6pa-

6Orfe ,raqeritifl 1LT9THoCTLI IIOToKa ocnororirloro> Co,ruqa SO [8], 3rlaqeHnf

tgltpI4H6I AHatpaMM HanpaB,'leHHOCTri aHTeHHbI Ha pa3,rll4qHblx Ad'lHHaX BOJII{ U

176



orHcrrrer.rfirr Pal P6 Ana cr'rvqafl cxaHr.rpoBaHr.ifl Ilo ueHrpy Coauua npeACTaB-
,ICHbI HH}KC.

)r,, c,tt I ,9 2 rS 3,5
9o,s 4' 5' 6',5
SO'{022, smlrll.etl 50/+ 325 201
P LIP O o, {6 0,2 0,26

[,rn o6pa6orKrl I4crro,rb3oBaHbr MarepHa,'rbr Ha6,,r]oAeHr4ii qerbrpex d,roKaJrr,Hr,rx
r.rcroqi{r.rKoB, cBfl3aHrrbrx c rpynnaMH rrflreH J\h 392, 424, 420 (1971 r.) u 3
(1972 r.) [9, 10] . Bce eril rpynnbl 6rr.ru oruocr.rreaL,Ho KoM[aKrHbr r.r r43oJrr4po-
BaHbr or Apyrux rpynr. !,nl rpynn i\lb 420 rz 3 Ha6nrc4eHprfl orHocflrcfl roJrbKo
r{ nepHoAaM, KotAa oHr.r HaxoALrlill,cb B6JlugH rleHTpa,'rbHoto MepHAr.iaHa. B
nepBoM CIyI{ae LI3MepeHHfl npoBeAeHbI ua eropOfi AeHb riocJle Bo3Hrzr(HoBeHr4f
rpynnbr, Bo BTopoM - 3a oAr.rH AeHb Ao i.rcqe3HoBeHHfl rpynnbr. He ucK.nrcueuo,
qro rpynnbr J\tb 392 u 424 tpencraBJrflror co6ol:t o4uy H ry x<e o6nacrt Ha CorH-
qe, Ho B pa3Hbre rrepHolL,r BpeMeHH. /{,ra ncex rpynfl npoBoAr.rJrocb, r(3r( trps-
BHJro, ro Hecr{o,,rbr(y usnepeuuli B AeHb. VcpelueuHtre 3a KaxAr,tfi 4auHltfi
AeHb 3Har{e}{r.ir{ il,itol'HocTLI noToKa ,,roI{aJrbHLtx HCToqH14KoB npeACTaBJIeHbI B

ra6.luue. B sroli xe ra6"[uue, B rroc,rreAHeu cro,r6ue yr{a3a}tbr AarF,r npoxox-
AeHIITI i.rcToril[rr(oB r{epe3 ueHTpaJrbl]blfi Mepr.iAxat{ I.I npHBeAeHbr AaHHbte o tlflo-
xlaAflx IrflTefi (nll4rrl,rlre rJlouaAr{ S4 B Mr.r,r],lHoH]trrrx Ao,'rflx At4cKa I,r I,rcTHllrrbte
[,,roqaAu S, n l,lu,r,ruorrHbrx Ao.rrrx no,rycQeptr Co.rrHqa), B3r]rble H3 [9, l0l.
C yuerou roqHocru onpeAeJreurlfl Ir,'rorHocru iroroKa (cloKotiHoro> Co.nH[a So
u otxl46oK i.rslrepeurzri Apyrux Be,'rr4rrHH, BxoAfixlax B QopMyry (1), oruocurent-
Haa oIxI46Ka orpeAe.rrerrHrr rroroKa paAr,ror.icror{Hr4KoB S, ue npeortuaer 2096.
(He c,reAyer nyrarb o6oguaqenlaa Sp, Sa naoula4eii c o6osuaqeuueM rroror{oB
So, Sr.)

Houep
rpynnH !.ara uailro.rr,erruii

5fl.1012, smlilr.eq

2,5 cn 3,5 ctt
,U,ara npoxo)KAeHHa

rpynnoii I-lM

2.1 1972

Sa : 2Bo

S,r: 141

392 6. XII
7. XII
9. XII
10. xrl
I2. XII
CpetHue

1,8
1,7
1,5
99
3,5

3,7
3,4
J,D
4,3
5,2

4,0

B,O

8,2
6,0
B,'2

7,6

cc

4,4
3,8
3,6
2,5

3,5

So: 1430
Sp -= 728

29.Xil 1971 r.
30. XII
3l . xtl
1.I 1972 r.
3.I
4.1

Cpegrrnc

0

0,7 4
0, 84
1,4

1,7
0,95

0,94

0,9
0,6
0,75

1,1
0,75

0,9

0,9
0,9
0,9

1971 r.

B.I 1972
9.I
Cpegnue

28.XII 1971 r.
Sa': lo8
sp': 55

8.I 1972 r.
sa-36
sp: l9

Ha puc. 2 nocrpoeutl I{pliBbre LrsMeHeHr.ir rrd'rorHocrr.r rroroxa, ycpeAHeH}rbre
rro BCeM nunlr Ha6,rrcAesufi (cn,roruuue .nuuuu) r.1 no AByM aulm (uriplrxoalre),
KorAa rpyrnbt ilaxoAr4/'rucb y r{eHrpa,'rr,Horo MepriAr4aHa. Arfl tpynnbt Ne 420

1,5
1,7
oo
99
2,0
1,2

1,8

72 Ll3B. KpbIMC(oir o6cepuar., r. L
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/5a\/so\
lr!, i' \-rr;s'/022, finf u2a4

I

1-"--u-------a4
h, cu

6 I l0 12 30

!,etafpo /97/ e

424 420 3

7,4 0,4 0,3

1"

),,

l
ap N iiz

fl\ti

/J
.flnAapo 1972 z.

P:r.c.2.l'Igrr,resenue n,lorHocru noroKa paAuou3"IyrleHufl c Anusoii BoJIHbl A"ls qerblpex 
'rIoKaJIb'

HI]IX HCTOqHI-IKOE HA COIHUC

Puc.3.Zarraeueuuecnel(rpa,IbHoroHHAeKcanun,roulaAeif IItreHBrpynnaxoTAHflKonHIo

nplrBeAeHbl AaHHbte 'i'o,,IbKo no oAHoMy Asrc ua6.lrcAeHHil. Kpunste .1 coorser-
.iuyri .pyrne JVe 392, Kpr4Bbre 2 --I]b 424, xpuasre 3 - Ile 420 I'I KpHBF'Ie

4-Ne 3.
I4era6nut\allIpilc'2c're4yer,r{roBerHq[HafloroI(a3aMerHoMellffercq

or rpynnbl I( tpynfle. C ynaeHlureHHeM rlJrorHocru IIoroKa d'loKar'lbHblx I{crorlHIz'

I(OB pI nJlolqaAeit IflTeH CBfl3aI-IHbIx C HI'IMI'{ rpyn[ CneI(rpbl I'lcToqHI'IKOB Cra-

HOBSTCS 6O.tee nO,rOtHMLI. 3TO O6CTOflTe,'IbCTBO CBi.iAeTeJibCTByeT O TOM' qTO C

oc,ra6,regueM IzCToqHIII(a paCTeT BKJTaI\ TopMo3Holo l43,'IyrleHi{fl e ero o6lqee Hs-

ryr{eHr.re [1 I l." 
!,a.rree npr4BeAeHa OIISHKa Be,'IHTIL1H6I CleKTpa,'Ir,Holo HHAeI(Ca no Sopuy,re

tn (S1,/S1,) 
,

h--

ln (i"r/Iz) .'

3naqesns /? B HHTepBaJre A,rrHH BO"[H 1,9-3,5 crtt Anttt AHefi, KolAa HCrOq'

HIIKH HaXOAI'{,'II4Cb y I{eHTpa 
"IbHOlO 

N{epI'IAI.{aHa' npHBeAeHbI HH)Ke'

Horuep rpynnu 392
n 2,5

!,na ,paccnoTpeHHbrx 3Aecb c,'IyqaeB 3HaqeHHe l1 Il3MeHfleTCf [OqTI4 I'Ia lro-

ps,frx. B aroft "ur* 
np"4craBrfler r4Hrepec rl3yqeHIie BpeMeHHbIx I43M.HeHIIIi

'ua,irrrgo, ru. Ha puc. 3^1tpeAcraB,,rerrbr sHa.{euqs /z B IlHrepBaflax L1 ,9-X2,5 c,u

[-pr"i,. ,1" r.r te,B-.X2,S'c.p (r<plier,ie 6) A.rr rpyllnbl (licroqHl'rxos) Jt1i 392 u

424, rlte rar(xe Aar{br r(puBbre r43MeHeHHs n,routaAefi IflreH s, (xorarlre 1) u

so-inil*"," 2) e'ornocureJrbHbrx eAr4Hrrqax. Be,,II{.{r.iHbr so u s6 rrpr.rBeAeHbr r(

I{X MaKCL{Ma,.1L,HbI\,I SHalletll4flM Sp,, ll 5116, KOTOpble O^H_14 llpIillLIMailLl B nepLOA

nrorloa"rirlt (anr rpynnbl Ne392 S;* : i4ao, so- :728, 
'n'"Ll rpynnbr Ns 424-

So* : 362, 
'Sp* :-224). Ha pr{c. 3 oepruxa,rbHblMl, crpe,'lKaMl. Ha ocl4

a6cifucC orueqeuu MOMSHTbI [poxo;11AeHl'itl lpynflaMl1 qerilpa"il)Horo Mepl4AHaHa

@ll.M).I,Ia puc. 3 nu4no, qro cnel(rpa.nlultfi I'IHAeKC r? IIe ocraercr nocroflH-

HbrM oro AHf Ko Anro. Ann tpynlbr Ne 392 Be,[I4I{I]Ha n yN{eHbuaercfl tlpH [pH'

6.rullxeirutr HCTor{HLiKa I( KDalo AHCI{a. B erou Clyrlae uCTIlllHaq lr"IoUaAb lpyrr'

nsr s, ,r'aKN(e Hecr{oJrbr(o- yMeHr,uaeTcfl npII npu6,ruxeuui'1 lpynnbl I{ Kpalo

.qrcnrl ,[,.r4 rpynng Ne 424 r{aK xoA ].I3\,IeHeIlt4fl l? orHoc}Ire,lbl'Io qeFlrpa,'IbHoro

Mepr.rAr.iaHa, Tar( r.r xoA BeJlr.iqr,rHbl s6 n sp HI{eIOr Apyroi'l xapal(Tep. Be.[tE'Ii'lua

r.rMeeT TeHAeHuTIK) I( pocTi/ fipu )/Aa,TeHIIH IICTOI{I]I4Ka O'l qel{Tpar'IbHolo Mepu'
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At4ala. flpan,U,a, tt3-3a Ma,'loto qflC,Ta asltepeuuii [OC,'ie npOxO]K.II,eHI{, UCTOr{'

HHKOM qeHTpaJlbHolo IvlepHAI4aHa xapaKTep Li3MeHeHHfl KpilBOI{ A OCTaeTCf He'

,CHbtM. Kpragrre n AJIfi uurepeanon 1u2,5-)',3,5 C,U tt 7"1 ,9-)u2,5 c;lc [ep€CeKa'
rorcf ; roqKa nepecerleHllfl CoorBercrByeT MaKCIiMyMy 56 I{ nt,tl{} Ha KpIIBOft Sp

.q,e.xarl KaKLIe-Co 6o,ree o6que BbtBoAbI orHoCLIreJIbI'lo 3aKoHoMepHocreft ltoBe-

AeHr.rf cneKrpa/rbHoto r.iHAeKCa B 3aBHCI4MOCTr.{ OT I.ryOUI,aA]I llflTel{ H noJIO}KeHI.Ifl

cBflSaHHbIX C HI,IMLI JIOI(a,'IbHbIx HCTOqHIIKOB tlo HMelOXIl4MCfl LByM C"Iyqafllvl

npexAeBpeMeHHo.
Bupaxaena r"ry6oKylo 6.narog,apnocrs

flexa6pr 1972 r.

IIlATEPATYPA

l. A. E. Ceaepntui, H. B, Cmewearco. MeroAu nporrro3lrpo-Barrfirr_co,'IHeirHor't axrHsHocta.

Aox,,raA Ha M">r.1.'t,rp. crrrlfl. flo coJlHeriHo3elullbll\l cBs rnlr. Mait,l970, "rlouuurpa.u.
2.'i. Tanaka, T. Kukinuma, S. Enome. Ann. IQSY, v. J. Cambridge, Mass.- London,

1969, p.63.
3. A. II .'MoaqaHoe. Acrpov. xr., 1961,38,849.
4. f . B. fetobpedx,Ill .'8. Axue\oe, B. H. Eopoeur< u 0p.Vea- fAO, 1970, N 185' 168'
5. V. A. Efanot, A. G. Kisft/ahoo, L G. Moiseert. Solar Phys., 1972,24, 142.
6. n,. B. ft'opoaorcoa, IO, H. IIapuiicrcuii, H. C. Co1oteoa' Cofltrequrte AaHHbre, 1958' I& 9, 65.

7. B. H. Hxcattoaa.I,lss. lAO, 1960,21, rrrn.5, Ns 164,62.
B. A.@, Eaugpuu, H, H. Eprcwee,"L 14.lJ,aemrcoo. Hacr. totr't, crp' {80.
9. Co.nuequne AaHHLIe, 1971, Ne 12.

10, CorHe'rHste AanHbte, 1972, Ne 1.

ll. B. B, fl{etesunroe. Panrtotls,ryuenue Co.nuua H nrlaHer. trl., <<Ha1r62>, l$$4.

ar{aA. A. E. CeaepHoMy 3a coBerbl.

12*



AKAAEMljfl HA}'I( CCCP

}I 3 B E C T V fl I( P bI M C I( O PI A C T P O @ U 3 LI I] E C K O 1'I O E C E P B A'T O P V V

Tonr L, 1974 r.

O flPKOCTHOIA TEMTIEPATYPE (CTIOKOIIHOI-O,, COJIHUA
B AHAIIA3OHE I,9-3,5 c,+t

\. O. BauypuH, H, H. Eprourea, JI. H, L[eerxon

flpune4ensr AaHHbre o rpxocruoir reMneparype <cnoxoiisoro> Co,rnua B Auana3oHe Bo.[H

1,9-3,5 cn. Halnrogen Hr npoBoAHJruct sa 22-n paAHore,'recxorre I(pltiircroti acrpoQu:uuecxofi
o6cepnaropuH. flpxocrHue reNrneparypbt or(a3aJlrrcb paBHbtMH 9700 + 500', 10 800 1[ 500",
12 300 .[ 600' u 13 000 + 700" I( Ha sonHax 1,9; 2,5; 3,15 u 3,5 c,rt coorBercrBesso. B paccMar.

pHtsaeMoM Arrarra3oHe Bo.rrH 
'Ipr(oc'rr{a, 

TeNlrleparypa (cnoKoliHoro> Co,ruqa pacrer c 4,ruuofi
no,rHu rpu6.rr.iqllreJrbuo nusefi so.

ON BRIGFITNESS TEMPERATURE OF THE (QUlET) SUN IN THE WAVELENGTH
RANGE 1.9-3.5 cm, by A. F. BactuLrin, N. N. Erjusheu, L. L Tsoetkoo.- The data for
brightness temperature ol the <quietr Sun in the wavelength range 1.9-3.5 cm are given. The
observations were made with 22 meter radiotelescopeof the Crirlean observatory. The bright -

ness temperatures are found 9700 -l-- 500'; 10800 + 500'; 12300+600" and 13000+ 700'K
at wavelengths 1.9; 2.5; 3. l5 and 3.5 crn respectively. In the considered range the brightness
temperature increases approximately linearly with l,avelength.

K HacroqueMy BpeMeHrl npoBeAelro r{eMa,,ro Lr3MepeHurl flpr(ocrHori TeM[epa-
Typbl (cnot(oriHofo> co,'rurla B ur.rpot(oM AHala3oHe Ar'1r4H Bor'rH. oTruaro no,ry-
qeHHbre IaHHEre nopoii 3arvrerHo pa3,'rr4qarorcfl MexAy co6oii.

Cne4euux o paAHor.i3Jryqer{r.rr{ (cror(oriHoro> Co,ruqa rrcno,IIb3yrorcfl p.Jra

nocTpoeHr.rfl MoAe,'ra co,'lHeqHor? arltocQeprt H B peixeHplH ApyrHx 3aAarr paAHo-
acrpoHoMHH. Kporure 3Toro, npeltcraBr'rfleT r,IHTepec H3yr{eHl{e Bo3MoxHocTr4 u3-
MeHeHr4Ii TeM[eparypbr paArrou3JryqeHUfl (crroKofiHoro> corHua B 3aBr4cr4MocTr,l

or (ba3bl rlr.rr{,'ra co,'rHeqHori ar{rriBHocru [1]. iloarorvry LICCJIeAoBaHIIT B 3roM Ha-
npaBneHrrr{ He fiorepf,'II,{ cBoro ar('r'ya,1bHocrb. 3Aecr n{br [pr.lBo,u,I.{\,I HeKoTopble

Pesyr'16rrro, onpeAe.rreHr{fl fpr(ocrHofi reuneparvpbr (cflor(olisoro> congr(a I"o
no Ha6.[roAeHr.rflM Ha 22-n pawroreJrecKo[e Kplnlcr<ofi acrpoQu3ur{ecKofi o6cep-
Baropr{r.r rra Bo,rHax 1,9; 2,5; 3,i5 u 3,5 cn.

flpxocruaa reMlleparypa co"rrurla 7n6 onpe!,eJlffrlacb nyreNl cpaBHeHLIfl c reM-
lepaTypofi STa,,roHHofo ilcTor{Hr.tr(a, B t(aqecTBe r(oToporo ucrroJlb3oBar'Iacb .Ily-
Ha. Ha6flroAeHr.rr npoBoAHJrr.rcb B AHrr HoBoryHIlt?, KorAa Aact(pI Co",tHqa u llyuut
HaxoAr.r,'rlicb Ha Mr.rHHMa,lbHbrx yrJroBblx paccroflHI4t{x Apyr or Apyla. 3ro nos-
BOr'n.rao H36exarb orxr.t6or( lr3MepeHHI1, cBfl32HHblX c iIOI,TOUIeHLIeM paAlIo-
Bo,'rH R aruocQepe 3ent,ut. B csq:[ c reM qro flpl(ocrHl)Ie rerufieparypl,I IIyHbI
u Conuua ord,rr.iqarorcfl Apyr or Apyra Bo MHoro pas (n paccN{arpttBaeMovi AHa-
ra3oHe rpaMepHo e 50 pa:), npH Ha6,lroAeHliflx oco6oe 3HaqeHlie upuo6peraer
JrrdHefiHocrb ycr{JreHr.Ir paAHoMerpa. Zcnonr,soBal{LIafl HaMu A,{fl Ha6,'IIoAe-
Hr4rr atrraparypa 12,31 ynoe,leraopnila 3rLIM rpe6oBallHtlM. Ha BoJIIlax 1,9;
2,5 u 3,5 cil HalJilo/eHlifl [poBoAuJILICb oAHoBpeMeHHo; ocr'I At4atpaMM HartpaB-
./reHHocrlr Ha BCex Bo.rrHax 6rt,rr.r coeMeuleHbl. Mero4uxa Ha6,nroAer'lHfi 3aK,'lloqa-
Jracb B cKar-rHpoBaHprr4 \]/.c:(a Iyuu Ir Co,']Hua.

fpxocruan reMrreparypa r{eHrpau'rbHoii qacra Ilyust Bbrpa)Kaercfl $opuy-
roii [4]

7,,( : To - T-, cos (O - E),
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rAe f0 - [ocroflHHafl cocraB,rflrolllafl flpKocrHoft TeMleparypbl rleHTpa,']bHofi
r{acra ,IIyHbI , T-r- aMUrr.rryAa nepBofi tapMoHHKpr spKocrrrorl reMneparypbrr
@ - $asa "ll.vuu, f - sanas4blBaHr{e ro Saae rapMoHlrxr.r orHocureJrbuo orrr-
qecxoii Sasr,r.

3uaqesns To, T-r u [. no.uyueHr]bre aHrepno,'rupoBaHueM AaHHbrx [41 las
paccMarpr4BaeMblx A,,iHH BoJrH, npeAcraB,rreHbr Hr.i)Ke. B noc,re4ueli crpoxe npu-
BeAeHbr rar<xe flpxocrHbre reMneparypbr ueHTpa,'rbHoft qacriz ,Ilyuu, BbrqHCJreH-
Hble no ),xasaHHofi rlropul',re u )cpe[H€;HHbre rro BCeM AHflM ua6.ryroAesuft.

lu,c.,u, 1,9 2,5 :1 ,15 3,5
To 232 23:l 235 236
T_r 30 22 16 t4
t, 36 38 1t0 41"

?. r "l( 20i + 3 2IJ+2 221 +2 22J+2>rl

fianee no H3BecrHbrM 3HarreHr.iflr11 Tn,( flpKocTHarr TeMnepaTypa Co,'rHrIa onpeAe-
JIgCTCfl H3 COOTHOUEHHfl

Toa:7,(*9.- Ta:C

rAe BeJrHqHHrr 7n6 , T n( npeAcraB/'rflIor co6or? aHreHHbre reM[eparypbr paAr.ro-
Lr3.rryr{eHrlfl Co,uuqa n JIyHr,r coorBercrBenilo. 3HaqeHWft Tn6 Arfl BorH 1,9;
2,5 u 3,5 c,,tz onpeAeJreHbr rro Ha6,'rroAeHuflM B reqeHr.ie qerbtpex 4neii (10 aBrycra,
6,7 vr B ceurn6pn 1972 r.), a A.irfl BoJrH 3,15 c.u - B rer{eHr4e .[Byx 4ueir (1 u2
aBt)/cra 1970 r.). Orvetr.ru, r{ro Bo BCex c"ryqaflx aHreHHbre reMleparypbr paAlro-
Ll3,'tyr{eHlzfl ,Ilyuu onpeAe,rfl,'IHcr, rro HecKoJrbr{r.rM cKaHaM. CxaHuponaune npo-
BoALI,/rocb qepe3 ueHrp "llyulr no sKBaropHaJrbHL,rM KoopAr.rua'raM a u 6, a 7
re B ceHra6pfl AonoJrHr4re,'rbHo rrpoBeAeHbr cKaHbr no4 45o K ocEM s, u 6.

AureuHag reMleparypa <cror<ofittoro) Co,'rHU.a onpeAer'rruracb no no,'roroMy
yr{acrr(y Ha 3arr4cr4 cKaHa, coorBelcrByroureMy o6nacru Ha Co,rnqe, cBo6oAHofi
or /'IoKa,/rblrbrx l4croqHuKoB H Aocraror{Ho yAareHHori or Kpaf AucKa. Cxauupo-
poRaHHe npoBoAr.r,'rocr rro KoopAuHaraM o u 6. llo,ryueHurte 3Harl€H].rf 7s6
npeAcTaB/'reHrt s ra6,'rlaqe, rAe rrpllBeAer-rbl Tar{xe r,r Be,'IuqrlHbr orr(/'ioHeHllfl or
cpeAHero rro BCeM AHflM r-ra6.lio4euuri.

l.VIIi
2. VII I
I O. VIII
6.IX
7. IX
B.IX

12 300

12 300

Cpe4nue

l0 000

I 800
I 550

I 500

I 700+300

11 300

l0 750

10 200

10 950

l0 800+600 12 300

13 550

12 950

13 150

12 550

13 000+-600

Oruocrlre,rrHble ouu6r(rz B onpeAe,TeHr.rr{ flpr(ocrHorl reMleparypbr CoaHqa,
o6yc,lonneHl.rlte ourn6r(aMr4 r.i3Meperuua 7,,q1 il Tol, a rar{)Ke notperuHocrflMfi
oflpe,u,eJreHr,rfl Trc, cocraBrqror ue 6o,ree 5%,.tro l.aeT AJttl 7H6 or{olMTe,'rbHo
9700 + 500', l0 800 + 500', 12 300 + 600" u 13 000 l_ 700'I( Ha aonuax
1,9; 2,5;3,15 n 3,5 cn coorBercrBeHHo. Bo3MoxHbie Ir3[{eHelr4rr Tq6 B BaBHCH-
MocrLI or 7n6 crrr.rraeM npeHe6pexuuo Ma,'rbrMpr. Pas6poc suaueuuii 7rg
3a BCe AnH ua6,rrcAeuuft ue BblxoAur Ba npeAe,'Ibl yr<asauuorl ToqHocrr.{, 3a Hc-
x,rroqeupreu 7. IX 1972 r. Ha Bo,,rHe 2,5 cn, KorAa orK.rroHeHr{e 3Hzueurrfl 7n6
or cpeAHero [o qerbrpeM AHrrM rrpeBbruraer ouru6Kv r.rsMepeHufi sa 0,5y0, uro
He cyulecrBeHHo.

VIs ra6nhr\at c,'reAyer, qro ycpeAHeuHbre 3HarreHur flpr(ocrnoii reMfieparypbr
pacryr c 4,ruuoit Bo/,rHbr npz6,ruarre"nuuo nauefiHo co cfleKrpa,nbHbrM HHAeKCoM
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n:0,5 U TsO AOCTaTOqHO XOpOlxO OnI4CbIBaerCf COOTHOIIeHI'IOM

T no : (6000 + 2000 ).) "K,
rAe l, BbrpaxeHa B c/r.

Ha ocHosaHr.rn ycpeAHer{Hbrx BHaqe:ouil Tag 6srnu uafiAeHbr sHaqeHrn rJlor-
Hocrefi rroroKoB paAaol43,'IyqeHl4fl or (cnol(ofiHoro) CoJIHIIa

n 1,7-

S.: # Qo

(Qo : 6,8'10-5 cmcp). 3uaqeuus 56 rplaBetreHbl Hlixe.

)u, c.rt, 1,9 2'5 3,15 3,5
So.t022 entf,w,z.zt.E 504t25 ll25:L{6 233 L12 201 +10

3arteruvt, rITo [o,ryqeHHbte BAecb 3t-tarleHl{f So 6,rnst(o coBIIaAaK]T c BeJIIi'
qHHaMr.r roroxoB (cnoKolzHolo> Co,rsqa B 1964 1., HafiAeHHbIMH I'13 paCCNIOTpe-

HUtl MaTepUad'roB sa6nrcAeHuft I4HTerpaJIbHolo paAHoH3r'lyr{eHrq conHU,a sa

ilep[IoA c 1964 no 1971 r. [5], rle 3Har{eFIHfl 56 n 1964 r. oKa3a,'Il4cb HallNIeHb'
rur4M[i rro cpaBHeHHIo c .[pytHMI4 toAaMu yl{asaHHofo flepl4oAa. Conna4ertrtn ua'
unx p$y,'rbraroB c AaHHbIMII 1964 r. c,'IeAoBaJIo oxH.4arb, TaK KaI( 1964 roA
tBJirrercg roAoM MHHHMyMa co,rHer{Hofi ar(Tr4BHocrl{ H IIo,'IyqeHHrre s [5] 3Haqe'
urza S3 B 3roM ro4y nalz6onee 6lust<o orpaxalor ypoBeHb (cnoKofiHolo> Co,ru-
Ua. B HaueNI X(e CIyqae nppl FIa6,uOAeHHrx Ha 6o;lbluax paAuoreJlecl(otiax
He3aBLICI4Mo OT aI(TltBHocru Co"rruUa BCetAa IvIolKHo HaitTI4 yqacTol( MexA)/ Ipyrr-
[aMi4 rrflTeH, Koropbrii 6yAer coornercrBoBarb ((crroKoriHoMy) cocrotrFIIirc Co.nuua.

flpzuocriu r.ny6oxylo 6,raro4apnocrb attaA. A. E. CenepHoMy 3a coBerbl
H B. A. E$aHony 3a ro,re3Hbte o6cyx<4eurta. f$t*l

.[,exa6pr 1972 r.

JlVTEPATYPAT
l. B. B. Xetesuarcoe. Papuousnyueuue Coas[a u n,raHer. M., <Hayxa>, 1964'
2. H. H, Epnwea, M, B, Tuuuu, JL LI .lJ,oemrcos. l4ztr. Kpurrcxoti acrpcQrrs. o6c.,

1971,43,3.
3. JI .14.ll,eemrcoe. Hacr. rou, crp. 189.
4, A.1,. Kllsonuu, A. E. Ca,tonouoeuq.PaAuoacrpor{oNruqecKLre Mero,[bI ]I3r\tepeHrl, napai\lerpoB

aHreHH. M., <Cor. pa4uo>, 1964.
5. C. H. Ap6gsoe, M.'M. Ko6puu, A. 14. Koputgnoo, B. M. @pulaaru. O uexotopbrx Bo3Mox'

Hocrflx rrpr.iMeHeHgfl crarr.icrlrqecKoro aHaJrrjsa AJIrr HCCJIeAoBauus B- u S-xounoseur panHo-
asnyueHu'a Conuua. Aox.naA Ha VII Bcec. xonQ. no paAuoacrpoHolttus. I4rcsr' 1972, r. lopr'
xufi.
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AKAAEM14'1 HA}/I( CCCP

I-I 3 B E CT.Vfl i( P bI M C I( O }YI A C T P O O I4 3 H II E C K O }'I O D C E P B A T OPUI]
Tou L, 1974 r'

PAAI4OMETP 8-un AI4AIIA30HA BOJIH

B. A. E$auon

flpuno4urca onHCaHHe rrorrapH3aqr{oHHoro palJ{o\rerpa Ila Bo!'IHy B nn, pa6otatoulero coB-

NrecrHo c KBaHToBbtM napaNratHllTHbIM ycHnltre,Ilei\'1. (DJ'lyxryaUuoultstii nopor qyBCTBI'lre"{bHo'

crH rrpHeMHHKa cocraBlrrer (0,05 - 0,06)" K npH r.: lt n no,toce Af : 30 Me4' B paAlro-

Merpe npeAycNlorpeHbr ycrpoiicrua, no3Borrrror{ue 6r,tcrpo, B rlpouecce na6,lroAenuft, 'cllHMar6

OCHOBHbte 3JIeKTpt{qeCKHe XapaKTepHCTlllol l\la3epa. PerltCrpaqrX pe3y"IbraToB ga6nrc,qesUfi

ocyulecrB,'Ifercq B aHaJ'IoroBolt t't ullrppono\l BII:le.

RADIOMETER AT B nrn, by V. A. Eliutou, The description of the polarizable

radiometer at 8 rnm rvith maser is given. T-re Iluctuation threshold oi sensitivity of t'eceiver

is (0,0S-0,06) 'K. The radiorreter is provided by the equipment which allo'"vs to measure

during the observation the main electrical characteristics of maser. The registration of the ob-

servational resulis can be made both in analogous forrn and in Iigures.

B 1959 r.22-tt paAr.ro'reJrecKor KpbrMcKoil acrpo0rl3Hqe_cl(oii o6cepnaroput't

AH CCCP 6tt,l ocuauleH I(accerpelioBcKoli cflcreMoli o5n5rqssqs aHreHHbI

it, Zl, qro rro3Bo,,rr4,'ro pacfiorro)Kr.rrb rrpfleMHyro ailnaparypy 86,'IH3I] BTopurlgo-

ro 6ct(Vca. Pacro,roxeufle r]pr]e]IHofi annaDarypbl c KBaHToBbIM flapaMalHI{'r-

uurvl ycrrnure,rera 6enyqer-'t so.rHlt (KllVl [3] e6"ru:r Blopflqrioro cftot<yca no-

rpe6ona;ro pa3pa6orKl'l HoBoro paAlloMerpa Ha Bo,lrly 8 n'w'
' O1,Hr<u[ou anusan cxevla paAuoMerpa IIpLIBe.\eHa I{a pHC' i ' Pa4uouerp

Bblro.rlHeH no CynepreTepoAu;IHol? Cxer,'le C ttapa-MclpHrIeCI(oli Cra6r4[Insar\uek
qaCTorbI rerepoAI4Ha. flpl.revlurlr< u\,Ieel' ;1Ba CB9-tlxo4a: l{3Mepl4rer'IbHblii Ka'

Ha,I (Pr) rz onopHsril (Pr) - 4;rn ocyulec'rBJrerrr4fl AI4arpaMMHoii MoAy,'IflUllu.

B tteuri I4sMepH're,,tbHoio Iialla.[a IIaxo.ilrll'ctl ABa _cpeppnronl,tx MoAynflropa:

[o,,1qprr3aur{ou}t rfi M 1 c qerBeprbBo.r]so:lr)t\r npeo6pasoeare"IleM A,[tl BbIAe.{e-

nro irpu*.rpa Cror(ca \/ u xtoslytnrop urrreHclrtsHocrr{ M-2. O6a MOAy,Trropa

$apaleenCrOriO rtiua C I{?li{atiHe\,l llr'IOCI(oC'IH nO"rytlpl43allfll'i Ha ylOr'I f-19".'
kdr1,,?pon,a, paAr.roN,reipa ocyrqecrB.rrflercfl c rroMorrlbro reHeparopa rryMa |III-1
qepe3 ,nBa l1oC.ne,{OBaTe.Ib!IO BI{"rliOrIeHllbI]{ I.IaIIpaB,'leLIHbIX oTBeTBuTe'rIfl -
HO-t ,'Ho-2. A6co,uoruair r{arrr.r6poBr{a ypoBHeir Mlur,rlocrrl flII-1 (a B rXanb-

Heriule\{ I4 rL[I-2), rp].{BellcHuafl I{ ocilotiHovly BxoAy P1 par,uor'terpa' llpol'i3,-

BOALITCfl |{O [epButIHoMy 3Ta,']OHy, RLIII0,1Hel-IHOMy B BUAe cot,lacoBal]Hoil

Hatp)r3Kr{, HaxoAfl]leftcfl IIpH reM[eparype xHAI(ofo-il3^ora'
K O4rO*y I43 BxoAoB HallpaB,rIeHHoro oTBerBure,ltr HO-2 [o/lCoeA]II{eH B9,'I:

uouo4ror,l ,epe,<6uur"ro gn-t. flpra BK,'rloqer.rr4r.{ nepel(IloqareJleM Bn- 1

Uen1r 1-3 Ha BxoA paAlloMerpa rorXae'rcfl cIIllIaJI or reHeparopa lxyMa flII-2'
Sror cnrnaJl lICIIo,'rb3yercfl A,rttI ([oArIryM,'II{BaHI,Ifl))*l.i3MepI'i'le,'IbHolo KaHaJIa

par,rroMerpa B pe>Nr.{Me Ar.rarpaM\{Hor? nao4y.rrnrluu. ilpIr He06xoAI'IMocrlz rIoA-

rxyM,,rr.rBaHlle Mo)KHo ocyqecrB,'Iflrb LI B orlopHoM I(al.IaJIe P, uepee HallpaB,'IeH-

Hbul orBerBllrent HO-3. Br<,rto.IeHne r4 BtII(JIIoqeHue rloAluyM,'II4BaHvfl B Tor I'{,'It'I

r.iHoil KaHar'r ocyulecrB,,rfleTcfl c IloMorqblo AI{craI{quo}iHtIX BoJIHoBoAHbIx BbII(/'IIO'

r{arerefi AA-1 ranra I\L-z. I'{glreueul.re ypoBHf noAttlyM,'Il'IBaHI'Ifi peryaupyercf

Atrcrar{urrogHo-yrllaB,'rfleMbrMr4 arreuroaropaun LVA-1 u _I\vA-2. floc,reAosa'
reJrbHo c tegeparopoM IxyMa f[I-2, co crbpoHbl BbIxoAa A, ycranonneg Qeppr-
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ToBbrrl MoAy,'rflrop M-3 A,,Is MoAyJIfluHLI Motr\Hocrlt f[I-2 ua rlagloTe Q3. Peru-
crpaUilfl npoMoAy!'IupoBaHHoro c .{actorofi Q, cl.rua.na or |III-2 IIo3BoJIfler
cyAr4rb o ira6u,,rrHocru roaSQI4IrI{eHra ycI4JIeHHtt pa4uouerpa [4J .- 

B qena onopHoro KaHaJra P, pa4uouerpa ycraHoB,reu aropoft no,lHono4uslfi
rtepexrroqare"rrr BII-2. B no"noxeutlll 1-3 nepex,']]or{are,'Ifl Bfl-2 ua nxon
II-uo4y.naropa M-2 BK,'Ircqaercr onoputtfi pynop Pn (pexul'r 4uarpaunaHoft uo'
,ayJrarruz). IIpu ax,uoueHiili KaHaJIos 2-3 nepexrloqarer'IrnIu Bfl-l u BII-2
orKd'rloqaerca onopuut? pynop Pru va exol II MoAyilrropa M-2 no4aercs MoAy-
Jrr.rpoBaHHbrft curua.r o'r flII-2. Sror pexuna B ocHoBHoM plcfio,'Ib3yercfl npI'I Ha-

6nioAeHusx paAr4oa3/'ryqesus Co,lstla, I(ouneHcupyfl IIocrosHHyIo cocraBJlflIo'
rqyro paAr.rous,rvqeHLifl Co,rsu,a (yporeHr, IIeBo3My[teHIroro Co.nsqa) usueueulaeM
yponfa Morqnocrur flII-2, ocyqecrBJlflror KBa3aHy;reeoft pext4M pa6ortr pa'
AaoMerpa c HelpepbIBHbIM KoHrponelr xoeQ$ut(I4eH'Ia ycI.rJIeHI'{fl.

B ott14cbrBaeMoM paA[ioMerpe npeAycMorpeHbl ycrpoficraa, ll03Bo,lflloxrlle
6trcroo Hacrpai.rBarb KBaHroBbrfi napanarultrHntfi ycu/tllTeJlb H I.I3Mepqrb ero
ocrroBHr,re [apaMerpbl: noa$Qrzuueur ycti,lellufl G, no"nocy [polycKaHu fl Lf ,

lrryMoByro reMneparypy cucreMbi H r. A. CnunuponaHuufi clarHan CBII A.rrs css'
Tr.rfl qacrorHoft xapar<replicrliKll paAlloMerpa noryrlaercfl Ha AHoAHoM npeo6pa-
BoBareJre t51 (A-1), xoropnrl npeo6pasonbrBaer rlacrory rerepoAuHa (1.) u npo'
MexyroqHyro qacrory (inr) s qacrory ctmHaJla l" : l" -l- lnq. B Kaqecrse reHe-
paropa npoMexyroqHofi qacrorrt 6lt,'r [pI4MeHeH rrpoMbllxneHultft reueparoD
xa.{arcueficfl qacrorbr runa IIFIT-3M. Vponeub MoIlHocrH qacrorbl f" perynu.
pyercfl arreHroaropona A-1. IIpu KoHTpoJIe qacrornofi xapaKrepHCIIIKII paAHo'
Merpa H rpLr ilacrpoftre KflV czrHaJr or cBll[-feHeparopa noAaercr qepe3 lte-
peKriorrarers BII-2 (exolrr 3-4).- 

Ans Aocrrrx<eHltfl IvIaKCI4MarbHoii uyacrnare,'Ibllocrll paAlloMerpa c KIIV
Ueo6xo4rzlrO nOc,re4uufi HacrpatIBarb Ha MaKcuua.nlslrft xoaSrpuqueuT yCLIJIS'

Hafl, Koropr,Ifi n npoqecce Ha6nrc4euuil rarxe uenecoo6pagHo otrepatI4BHo I(oHT-

poJrr{poBarb. Kourpo,rr roes$uqueura yc}Ir'teHptq KIIV ocyuecTBJlflercfl npI'I
norrronfu |III-1, c oAHoro Ll3 BbIxoAoB l{oroporo (E) npu orKpblroM BoJIHoBoAHoM

BbrKJrror{areJre AA-3 H sar<pbrroM .I[A-4 uepee HanpaBJIeHHbIii orsetsurc"rrl HO'
4 qacrt MolrlHocru llll-1 nocrynaer Ha BxoA cMecr.rrerfl r{epe3 BeHrtiJIb s. 3ruNI
crarHar'roM rrpor.r38oAr.rrcn xa,rlt6poBKa paALioMerpa 6ea KIIy' 3arenr cIIIHaJI
|III upu orrortron BbrK,'Ircqare.rle AA-4 Iz saKpbtroM AA-3 noaaercx Ha BxoA

KIIV uepes HanpaBJIeHHbre orBerBl4re.nu HO-2 n HO-l z perlrcrpupyercfl-
leueparop ruyua flll-l s o6olIx cJlyqaflx pa6oraer B pe)KHMe anerrpouuoft
Mo.uyJrsunn c qacrorofi Qr. Koa$$ulrueHr ycH,rIeHLIs KflV uoxer 6sIrl uafi'
AeH V3 Bbrpa>KeHLIfl

- Lf ,N'K
' 

: Aln;Nr' (1)

rAe K - orHorueHue orcr{eroB noxaganuii caMolHcua npu noAarle culHaJla or
fIlI ao KIIV u rioc,'Ie; Al, - oHeprerllqecKafl roJloca rponygKaHuq VIIq
paAr.roMerpa [o ocHoBHoMv LI sepKaJIbHoMy KaHa,'Iy 6es KIIV, Af,,', 

-rt-o_nocaflporrycKaHllfl pa.(I{oMerpa c KIIV, Iy', u N, - oc,ra6leu?le curHaJla |III Ha'
rrpaB.rreHHbrMu orBerBure,'rflMlz Ao KlIy (HO-I a HO-2) H Iloc,le (HO-4) coor-
BCTCTBEHHO.

I(ourpo,rr ruynronoft reMneparypbl 7*.u* pagl'ioMerpa (r<ar< c K[IV, rax
H 6es nero) ocyuecrBJrflercrr uoAynsuueft VfIrI nepeveHHblM HarIpflxeHI.IeM
c qacroroft Ar [6]. llpu srotr xaln6porouHbrM ypoBHeM MoIIIHocrrI IUyMoB ttBJIr'
ercr cnrHa,r or |III-2. Ha puc. 2 npune4ellbl sarHCIl txyMoBblx reMneparyp
Tr.u, pa.4raoMerpa c KVII coBMecrHo c aureHIloft npH pa3,'II'IqHbIx pexaMax
pa6oru MoAy,'rrrropa M-2. \4s npHBeAeHIIbIx peti.IcrpotpaMM tsI4AHo, rlro lxyMo-
Bafl reMneparypa, npHBeAeHHafl I(o BxoAy I(aHar'ta P1 (yuacrox 3 rua puc.,2),
HecKo,'rbKo Merrbrre, qeM Ko Bxo4y P2 (y.lacroN 2 uapuc.2). ?ra pasuuqa o6yc'
JIOB,'ICHA PA3JIUqHbIMII NOTCP'IMII }I3MCPI4TC,'IbHOIO I{ OIIOPHOIO KAHAJIOB PAAI.IO-
Merpa. IIpu usrr,repeHlil4 7*.r* B pelKHMe ArIatpaMMHoii Irao4y.naquu (yuacrox -I

Ha puc. 2) uryruonaa reMneparypa pa.qaoMerpa coBMecrHo c aHreHHofi cocrasrs-

1 3 Hsr. Kprrucxoll o6cepaar., r. L 185
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Puc, 2. 3anucr [ryuoaofi TeMneparypbr Tr.u* paAuouerpa, nprrBeleuuofi xo rxo4y o6.nyuare;rt
1 - Tn.sx paAaollerpa B pexHMe AuarpaUUnofi MoAynsqurl; 2 *Tr,,uxpaAHoMeTpa npg BKnpqeHnE
onopHolo pynopalPr; 3 - rru.ux paAlloMerpa np, Br(roqeHru ocHoBHoro pynopa pr, rp11 - xaau6.
poBorrHbrfi curnal or IIII-2

Psc' 3' flpusqunua.rrHat cxeMa yclllu'teJrtr nocrorHHoro HanprxeHur (npeo6pasonarefl, cr.rM-MerpHqHoro orHocr.rreJrbHo r(opnyca npa60pa HanprxeHr.ifl B necuMMerp;uirouj'-----'-

Jra 190' K (lpa opueHrarrar ryrreri aHreHHL,r ,,oA yuroM 4bo x ropusoHry).lllyr,,ro.
Bafl TeMrleparypa paAlroMerpa coBMecrHo c aHTeHHofi oIIHCbIBaercfl c,rreAyrox1llM
BbIpaxeHr.{eM:

r,.u* :Tu+?,,* -l- +rr++(r.,, F +ui}), (2)

rAe.7a - -IUyMoBafl TeM[eparypa aHTeHI]bI , Tur* - Te[,,roBoe r.r3ryqeHr.re ar-ytQiql', 
'- - 1-tp'B uerr (L : TlKpi If, -'xoe4o;,r;;;; repeAaqr qerr,

1\p (- 1)t 1o - reMrieparypa, npu xoropori HaxoAr.rrcfl nxo4HOil nOnHono4uufrpaKr, T,,ny^ rxyMoBafl renaneparvpa {flV, 1:" _ ,ynfiru, reMnepal.ypa
cMecure/'rr, G - xorQQuurzeHr 

_y_cruleHaa KnV, nlo'u Al.;, _ rofloca ilporyc-KaHVtr Vllr{ pa4Houerpa lr (IIy coorBercrBeHHo.[Ipz 7,,,u = 40"-K]3], r"* : 4500. K, if, :-!9 ue4, af*ny : s0 Meq,
9: 2S :-- Qp d6, L : 0,8 -u (7, + f",^,) I eS"-(' 

'ilcu"rno" 
3HarieHge?r.ux : 180' K, I{To HaxoAUTCfl B xoporxeM corJracr.,, c r.i3MepeHHorTI ?*.u*,cccraBrflIoulefi 190" 5 np, ,rr* ,upi*erpax paA,oruerpa eayxryarlrioHuuftnopor r{yBCTBHTe,'TbHOCTH COCTaBJTfleT

-'1.LT - =i -r-*-l:-:0,05'K.' Y Llnny x

qro r4 peau'rxsoBbrBa.rrocb Ha npaKrur{e (npu t : I cerc).

-floc,re Broporo AereKTopa /[-2 pa4rzonrerpa HMerorcfl rp14 Hr.l3KorracrorHbrx
u-s6uparenrHbrx KaHaJra, IracrpoeHHbrx Ha ,r"ioro, or, o; ,i'd, aoor"arcrBeHHo.Pas4ene,ure cr,rHad'rbl 4ererrrrapyiorcr @a_sonsiMr.r Aerer(ropaMr.r, rzHrerpHpyrorcffH qCPC3 YCZJIHTE,IH IIOCTOflHI]OIO TOI{A VIIT NOCTYNAIOT AAf PCTHCTPAIIUII HAcaMorracrlbr runa SflII-09 a qriQpoByro rer{arb.

!,,rr errno4a cr4rHaJra ua uu6bosyrc- ler{arb r{cno,,rb3yercrr corJracyrcquricaycxJrr'rrerb [ocroflr{Horo HarrpflxeHr.rs vf]H, sa4averl xoioporo sB,,raercfl npe-o6pasoaauue criMMerpriqHoro orHocr.rre,,rbHo Kopn yca np rzoop a lnrHa,Ta B Hecr1M_
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Utt. /:J

Puc.4, PeracrporparrrMa cKaHlrpoBaHr4q KBa3apa BC2l3 (a) u lourzrepa (6)
IIII - xaru6poBo,rHbril curHal or llII-l

Pac. 5. 3anucr npoxoxAeHnff lOnarepa qepe3 ocHoBHyro
HOCTI,I TCJICCKOIIA

Puc. 6. 3anuct paluou3lryr{egufl .rroKaJrbHoro ucroqHuxa

n onopHyro AHarpaMMbr HarrpaBJreH-

ua CorHqe
u - o6t1at flHTCHcilBHoctb; 6 - nonlpusoaaHuufi no xpyry

Merpr.rrrHbrfi. Ha pac. 3 npune4eHa [pr]Hurrnua,,rbHafl cxeMa ycr{ar.{TeJrfl nocToflH-
Horo HaflpffxeHHs. ilpuueuenae SJreKTpoHHbrx ,{aMn B AaHHofi cxeMe .qIiKToBa-
,rrocr, [o,'iyqeHHeM KaK MoxHo 6oIee gttcoKoro BxoAHoto conpoT]flBilelfl'Wfl, ycll-
ilI4TeJrfl, rar( r(aK crzrHa.rr cHr.rMaeTcfl HenocpeACTBeHHo c r.rHTerpHpyroueft qerlH,
o6raAaroqeft sHaqure,'rr,HbrM BbrxoAHbrM conporr.rBJreHVeM. llaparraerpsl ycHJrHTe-

BxoAHbIx HalpflxeHprfi i_15 6 He xyxe 0,5%. flpr.rrraeueuue Bbrcor(ocra6unw-
SHpOBaHHbtX HCTOTIHHI(OB aHO.4HbrX H HaKa,'rbHbIX Hanpfl)KeHufi nOSgOJIHnO
o6ecnequm BbrcoKyro cra6uJrbHocrb (Hy.rrfl>> ycr.rJrureJrr. B xaqecree ru4$poBoro
perncrparopa 14crroJrb3yercf MHoroKaHaJrbHbrft qHQpoeori Bo,'lbrMeTp TlrIIa
3IIP-1 c 3anucblo p*yJrbraroB HsMepeHr4fi na 6ynaxHofr ,'reHre. Ileqaraercq
cJreAyrouafl uu$opuaqua: p$yr'rbrar r.rsMepeHr4fl, BpeMfl asMepeHr.rfl B r{acax,
Mr.IHyTaX r4 ceKyHAaX H HOMep H3MepseMOtO KaHaJra.

I(oucrpyxrrlBHo BbrcoKoqacrorHafl rracrb paAr.roMerpa BbIrroJIHeHa B BLIAe

AByx 6,'roKoB: BxoAHoro 6.noKa, Koropbrri BK,,rloqaer B ce6f MoAyrqropbl, reHe-
paropbr ruyMa H T.r.., v 6not<a [p].reMHHKa (cuecurenr, rerepoAuH [yfII{
tz r. A.). 3ru 4na 6,roxa H Kny Kperflrcq Ha o6qeM no.(Brz>xiroM ocHoBaHrru,

1ctroLaoti U) xarui

.1ono1oi (onoPnari lI) xano.tt

l3f r87
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rBfl3aHHoM c o6ryqareilflMt4. floAgr.{xHoe ocHoBaHHe o6ecnequeaerlocrllpoBKy
CI,ICTCMbI,

C nououlrro AaHHoro paAuoMerpa 6u,r npoee4eu pflA sa6,rrcAesufi c,la6ltx
I4CTOiTHHKOB KOCMaT{eCKO|O paAr.ror.rsJryqeHl4fl u coluqa. Ha puc. 4 npuee4e-
Hbr 3arrucu p aAr4orl3ryrreHur KBa3ap a 3C 27 3 u lOnurep a. 3anucu np oxoxAeHas
IOnlirepa s6nusu KyJIbMLIHauH[i qepea AI'tatpaMMbI HaI]paB,'IeHHocrI.i, coorBer-
crByroq[e pr3Mep]4Te,'IbHoMy LI o[opHoMy I(aHaJIaM, [peAcTaBJIeHu ua puc. 5.
Ha puc. 6 uso6paxeHbl peracrpotpaMMbl paAHoLI3ryrIeHLIfl "itoKaJlbHoro Hcroq-
Hr{Ka Ha Co"rsqe, cBr3aHHbIe c rpynnoft IIrreH }lb 420 (lo 6rol,Teresrc <Conseq'
HbIe AaHHbrer). Ha pac. 6 KpaBafl a- HeiloJrflpu3oBaHHafl I(oMIIoHeHra I'I3JIV-
qeHr.rq (napanerp 1) u 6 - [oJlspH3oBaHHafl no Kpyry cocraB,'Ifl]ox1afl bsJry-
qCHHfl I,ICTOIIHI,IKA.

Sxcn,ryaraur.rfl paAuoMerpa nol{a3a,ra eto BbICoKyIo HaAexuocrb, Bo3Mox-
Hocru 6rrcrpoil cnaesu nporpaMM ua6nrc4eulzli. 3uaqure,rrHo yltpocrl4d'Iacb Ha-

crpofira KflV u oreparrlBHoe orpeAe,{eHae ocHoBHbtx napaMerpoB paAl'ioMerpa
B npoqecce pa6orrt.

B saxnror{eHue aBrop npxHocl{r r,ry6oxyro npl'I3Hared'ItHocrt 14, !,. Ctpenro
3a ar{THBHOe yqacrl4e B II3TOTOBJIeHHLI paAUOMerpa.

.[,era6pr 1972 r.

IlI1tTEPATYPA



AKAN.EMT4fl HAYK CCCP

H 3 B E CT:l/r'I K PbIMC KOUI ACTPOOH3 HI{EC KOIYI O6C EPB AT OPVU
Tot'l L, 1974 r.

IOJIfl PHMETP AJIfl I4CCJIEAOBAHH fl
PAAI,IOH3JIY TIE HHfl COJIHUA
HA BOJIHAX 3,5; 2,5 w 1,9 c,+t

JI, U. l-[uerxre

Onltcrrsaercq rroJrflpHMerp Ar'rr HccJreAoBaHHfl pa1voyt3flyqeHnfl Co;lHqa, rosuo,nxtouqrfi
perucrpt4poBarb noJrHyro r.rHTeHCHBHocrs (R * L) u notapugosaHHsrii no Kpyry KoM[oHeHT
(R 

- f; paAuor.r3ryqeHr.rs Ha BorrHax 3,5;2,5 u 1,9 cn o.qHoBpeMeHHo. KoHcrpyxuufl noaspx-
Merpa npeAycMarpl.IBaer flp]rr\{eHeHrle eAHHoro o6"ryuarenR, qro Aae'r Bo3MoxHocrb ocyqecr-
Burb coBMeuIeH[e lprieMa paAHon3liryqeHufi no HanpawreHr.rro H Bo BpeMeHr.r. flpunqrln nefiCr-
Br.r.fl floJl.flpr.rMeTpa ocHoBaH Ha nocIeAoBaTeJrbHoM pa3AeJreHufi KaHa!'roB no qacroTe l.I npHMg
HeHHH MeroAa Qasonoii MolIyJIflulru, flpuno4rrca r(oHcrpyKrHBHue oco6esnocrr{, ocHoBHL,le

napaMerpbr CB9-e,reneHroB H MeroArlKa xanu6ponxu. flo.napuuerp ycnerxHo Hcrro,rrb3yercfl

4,rr ua6.irto,4eurari pa4uouenyqeHuq CorHua sa 22-n paAr.iore,rrecKone Kpurucxori acrpo$usuuec-
r<oii o6cepnaropuu. B xaqecrBe npuMepa nplrBoAflrcfl 3arrucu cKaHHpoBaHHs Aucxa Co,rHua u

paAr-roBCnflecI(a.

THE POLAR IMETER FOR INVESTIGATION OF'RADIO EMISSION OF TI_IE SUN AT
THE3.5; 2.5AND 1.9 cm WAVELENGTHS, by L. I. Tsuethou.- Polarimeter for investi
gation of radio emission of the Sun is described. This polarimeter gives the possibility to re-
cord the total intensity (R + l) and the circularly polarized, conrponent (R - t) of radio
emission at the 3.5,2.5 and 1.9 cmwavelengths sirnultaneously. The construction of polarime-
ter was provided for the application of common Ieed that pernrits to take the conrpatible direct-
time observations. The action of polarimeter is based on a subsequent separation of frequency
channels and the application of a method phase modulation. Some design features, the essen-

tial parameters of UHF-elements and the procedure of calibration are given. Polarimeter is
successfully used for observations with the 22-meter radio telescope at the Crimean observato-
ry. As an example therecords ol strip-scans of solar disk and radio burst are given.

llpa ucc,reAoBaH:y.v paluoa3ayrleHflfl Co,rsqa 6o"tturyrc r,eHHocrb pIMeIor

x3MepeHl,Ifl [O,'IflpI{3OBaHHOTO nO Kpyry KOMTTOHeHTa B TIHpOKOM A}rana3oHe
AJrr.rHBOJrH. tr43SeCruHft HHTepeC [peAcTaB,'rfer H3yqeHHe C[eKrpa B KOpOTKOBOJT-

HoBori qacrH caHrHMerpoBoro Anana3oHa [1].
IIpu cosnaHur.r cneKTporpa+oB B groM Ar.rana3oHe Bo,rrH BcTpeqarorcs c KoH-

crpyKrHBHbrMr.r rpyAHocrEMr.r, fro3ToMy A/rs cler(rpa,'rbHbtx Ha6,[roAerrHri r{cnoJrb-
3yroTcfl rrpr.reMHr4Kl4, HacrpoeHHbIe Ha or.rr(cupoBaHHbre qacToTbr. llpu usaecr-
HbIX MeTOAaX nO/rflpHSaUHOHHbrX Ha6,'rroAeHr.rfi KaK Ha 6O,rrUrUX paAr.rOTe,'reCKO-

rrax, TaK u Ha HHrepQepoMeTpax [pocrpaHcTBeHHoe pa3HeceHz e Ar.ratpaMM
HanpaB,'ieHHocTH aI{TeHH Ha pa3Hbtx Bo,'IHax HCK,[rcqaeT no,'ryrIeHlze r4HoopMa-
II,Hr4 OAHOBpeMeHHO Ha BCeX BO,'iHaX Ll3 OAHOTO HaIrpaBJIeHHfl, qTO BaXHO, OCO-

6eHuo Bo BpeMa Ha6,'rloAeHHri paAr.roBC[r'recr{oB.
34ecr npunoAl.Ircfl otrurcaHr.re noJrflpHMerpa, flo3Bod'rflrorqero per?rclpHpoBarb

KaK noJlHyro LIHTeHCHBHOCTb, TaK H IIO.rrflpt43OBaHHbIfi nO Kpytv KOMIOHeHT
paAHoHsflyr{eHHfl CorHqa oAHoBpeMeHHo Ha Bo,'rHax 3,5;2,5 u 1,9 c.tt. I(oircrpyr-

aHTeHH "tvfia PT-22, qTo lo3Bo,rrfler ocyuecrBr.rrb coBMeulerrHe npHeMa paAlro-
H3JryqeHrrfl IIo HaIIpaBd'IeH[Iro lI Bo BpeMeHI't.
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l. llpnnqnn pa6oru n 6lor-cxeua roncprMerpa

AureHua, flBJtfl,fl,cb BxoAHbrM ycrpoftcraou BcflKoro paAxoreJrecrorra, BJrHrer
Ha p$yJrbrarbr noJrflpr.r3arrrrouHbrx usuepeHxft. flpu ua6nroAeHnflx ,rroKaJrbHbrx
HcrorIHI.IKoB ua Conuqe, I.r3JryqeHue Koropbrx qacrr.rqHo rroJrflpHgoBaHo, ucc,'re-
Ayerilufi nurapusoaaHHrtfi cHrHa,'r ua6.rrrc4arcr Ha Qone cHJIbHoro HefloJlflprd-
goBaHHoro xsJryrleHlafl or <cnoroftgoro> Co.nuqa. ilpu arou Bo3Mo)KHa qacfl.IrlHarr

noJI gp a3aIufl STof o He[oJI fl p H3 oBaHHoro QoHa, o6yc.noBd'reuHa fl TeM, r{To r.rias usrfi
JrenecroK Ar.rarpaMMbr aHreHHbr Mo)Ker HMerb pa3Hyro ilrfipllHy a E- Lt f/-nnocxo-
crflx r.r JrenecrKrr c Kpocc-noJrapusaqueft. Kar usnecruo [2], 4.nr napa6o,ruue-
crofi aureuubl, y Koropofi 4uarpauua HanpaBJreHHocrH o6"nyuarela, a c,'re.uoBa-
TeJIbHO, I,r Ar{arpaMMa Ha[paBJIeHHOCTII aHTeHHbt CAMMeTprzrrHbIe, COCTaB,'rfrOU{He
Kpocc-noJrflpLrsat\Ltr4 (onpe4enarcqlre ltapa3]msstfi curuan rpyronofi noJrflpH3a-
uuu) orcyrcrByror. 3ro cupanegrruBo n AJrfl AByxsepKa,'rbHblx cucreM I(accerpe-
na. Taxuna o6pasou, PT-22 Kpuucxoft acrpoQusuuecxoft o6cepnaropniz [31
flBJIseTCfl 0TIITI4MaJIbHbIM I'THCTpyMeHTOM Ar'Ifl nO,'IflpI'l3aUI'IOHHbIX HCCJICAOBa-
gwir, a rexHl4qecKr.re oco6essocrr.r cHCTeMbI y[paBreHr.rq paAi.roreJrecKorra 3Ha-
qHTeJrbHo [oBbrrrraror aQSex'rneuocrr Ha6nrc4eHnft .

Onucueaer\.{srfi s4ecr [oJrfpuMerp npeAHasHaqeH AaE pa6orrt c PT-22 no
cxeue KaccerpeHa c ocecr{MMerpuqHbrM o6,uyuare,rena [4]. Bn6op taxofi cucreMbl
o6.ryueuur cBfl3aH c y4o6crnaufi pa3MerrreHus CBLI-6,roKoB rloJlfpr4Merpa Bo
BTopI.rrIHoM Qorcyce re/,recKofia, lz, r,'IaBHoe, o6,rer.Iarcrcfl ycd'IoBl.Ifl AJIfl lxrlpoKo-
troJrocHoro o6nyueuua rvnep6o,nuuecKoro 3epKa,'ra PT-22. Pacqersue Ar4arpaM-
MbI HanpaBJIeHHocTLI aHTeHHLI coCTaB,'IfIoT 6',5; 4',6; 3',6 ua Bo,'IHax 3,5; 2,5
w 7,9 ctw coorBercTBeHHo.

B c,ryuae napa6orauecKux aHTeHH [apa3uTHafl floJlrpH3auHtr, KaK npaBI4JIo,
nwrueimas. B xoucrpyxr{Hlr rioJrflpuMerpa npeAycMorpeno cneql{a,'rbHoe ycr-
'poficrno, no3BoJrrroillee KoMleHCHpoBarb 3ror napa3r.trHr'tfi cursaJl, TaK KaK
rtpn onpeAeJreHHbrx ycJroBxflx oH Mo)Ker AaBarb napa3r.rrHbre eS$extt npn
perllcrpaqarz xpyronoii rroJrrpu3aqr{u.

B ocHoay pacr{era rr ilpoeKrupoBaHr.rfl BxoAHbrx CBr{-qenefi [oJrflpuMerpa
gaJroxeH npraHurz[ nocJreAoBare./rbHoro pasAe,'reHufl KaHaJIoB no qacrote. Ycr-
poficraa, ocHoBaHHbre Ha HCnoJrb3oBaHuLr groro rrplrHrrr.rfla, [pr.iMeHflr'Iucb B He-
r(oropbrx o6.nacrsx rexHHKrr CBtI [5,6]. Ha puc. I npeAcraBJreHa cxeMa qacr-
TorHoro pa3Ae,'reHllfl KaHa/'IoB no,,IflpuMerpa. !,na aHailu3a no,,rflpllgoBaHHbrx
Bod'rH npaHflTo pa3JroxeHr.ie Ha oproroHad'rbHble KoMrroHeumt. Ha puc. I Bepru-
KaJrbHo-rroJrflpH3oBaHHafl H ropr.r3oHTaJrbHo-IIo,'rflpr.r3oBaHHaf cocTaBJIflIonII{e
npr.rHuMaeMoro H3d'ryqeHnfl Ha rracrorax h 1f , (le no o6qeuy rpaKry rrocry-
rraror Ha uepauft [o,'rrpr.r3ar],uosHrrfi orBerBrzre,'rb fIO1, xoropr,rtl o coeoxynuo-
crpr c AByMfl Qra.nnrpauu (@) ocyqecrBd'rfler ce,reKrrr.rrc no qacrore r.r HanpaBne-
Haro [o,rIsprrsar\un B r]oJroce qacror Af1. Taxau o6pasou, Ha BbrxoAax ceJreKTHB-
uoro ycrpoficrea Qoprrrvrpyrorcfl ABa oproroHaJrbHblx KoMrroHeura, [po[opquo-
Ha,'rbubre E, (t) t Eo Q). Cnrsa.nrr 6o.rree gHcoKHx qacror f , u f , npoxo.uflr rep-
errfi orsersurerr 6es ucnaxegufi. AHarornqso BblAeJrflrorcfl KoMnoHeHTbI crzr-
HaJra qacrorrr f, o ro,'roce Afr. OnoueqHoe ycrporicreo cerexquu uacroru fr,
HacrpoeHHoe B rro,roce Afr, npegcraBJrser co6oii pas4e;rr.ire,'rb noJlflpu3arlr.ru
c HeBbICoKofi qacroruoli ce,rexuuefi.

!\na awanu3a no,'rflpr.r3oBaHHoro paAaor.i3,,ryqeHufl HaMlr r]cno,'Ib3yercfl Me-
ro4 Qasonorl MoAy,'rflu,r4r.r, KaK eAlrHCTBeHHo BosMoxHsrir r.rs H3BecrHbIx MeroAoB
npu us6pausorra cnoco6e pa3Ae,'reHHfl KaHa.roB no qacrore. B coaperrreHHblx
[o,'rflpr.iMeTpax caHrr4rllerpoBoro Ai.rala3oHa BoJrH perficTp]rpyeMbrMr.r Bed'rr4r{HHa-

Mrz fln,'rflrorcr napaMerpur Crorca. I,IssecrHo 17,8), r{To MollrHocrb Ha BxoAe
paAnoMeTpa onlrcbrBaeTCfl Bbrpax{eHr.reM

P (t) : +( + 0,47 u + t,14 TsinQl -l- 0,5 [/cosQl),

ec"rrn Qyuxqr.rfl H3MegeHut $aat gMeer Br.rA e : tlz nsin Ql. I(ar< er.r4uo us Qop-
uy,'ru, gror MeroA [o3BoJrrer perucTpr.ipoBarb rpr4 [apaMerpa Croxca. Hauu
npeAycMorpeHa perucrpaults roJrbKo AByx flapaMerpoB Croxca: I u V.

{90
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rPuc, 2. Eaor-cxeua norrrplrMerpa c $asoncfi lro4ynlqnefi Ha AJrr.rHy nonnu 11 : 3,5 cn

Bsr.r.4y roro r{ro cxeMbr KaHaJroB Ha BCex Bo,'rHax (3,5;2,5 t 1,9 c,u) aHaro-
rarIHbI, Hil>t<e nptIBoAI,ITcf orlucaHue 6,ror-cxenatt oAHoto KaHaJIa, EnoK-cxeua
KaHa,na Ha Bo.rrHy 3,5 cu npr.rBeAeHa ga puc. 2.

OproroHa.ulHble cocraBJlflrorrlue ctltHa,'ia, Ha Koropble flaAa]on{afl Bo,rrHa pa3-
AeJlflercr c IloMoxlbro cerreKTuBHoro ycrpoficrBa, BKJrroqaroulero e ce6s noJrflpu-
gauaosrir,rii orBerBr.ire,{b fIO, nolocHo-fiponycKarcque $u.lrrpn II[I@ n $u.rrtrp
Bblctulzx qacror OBt{, flocrynator B orAe,'rbHbre KaHa/'rbr. Cocran.narcqar, rrpo-
flopurloHaJ'rbtax E* (l), npoxo4ur tto KaHaJry c c]asoauna MoAy,rflroporr,r @M
B cyMMarop ), 4pyran cocraB,'rflrorrlar, nponopu[roHaJrbHas E, (t), flpoxoAur
no KaHar'ry c rr,/raBHbrM Qaeonpaulared'r eM II@ u Mr.rKpoarreHroaropoM MA ro
BropoMy BxoAy cyMMaropa. Ha esrxo4e cyMMaropa clirHaflbr urmepQepupyror
[I pegvJrbrnpyrcquft cHrHaJr qepe3 H3o,'rsrop, cocrosuuft hs a*ailHgaropa An
H BeHrHJrr B, nocryraer Ha oAHH Hs BxoAoB MoAyJrflTopa paAr.roMerpa M. Crar-
Ha,II, npoMoAy,,rlrpoBaHHblli c qacrororl Q1, AorroJrHr.lrelbHo MoAyJrrzpyercfl Ha
rracrore Q, ) Q, rryreM cpaBHeHr4fl c (reMrreparypofi> He6a. l[.rra groto cJryxr.rr
onopuufi KaHaJr, cocrosururi ris pynopa-ue6o P, pa3AeJrureJrtuoro ycrpoficrna
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PV, no.nocHo-flponycKaroqero Su.nrrpa IIIIO, no4xnlouaeuufi Ko BropoMy
Bxoly MoAyJrflropa paAuoMerpa. Curnan Ha BxoAe cMecnreJlfl Crr,t 6y,qet co-
/Iepxarb KoMnoHeHrbr qacror MoAyJrflqHH, Koropble Hecyr uuQopMallilrc o IoJI-
uori r.rureHcr{BHocrn r.r rroJrflpr.reoBasnoft cocraBJlflIouleft pa4uor.rs.nyueuua. floc-
Jre flpoxoxAeHus Br{-qeneft crau4aprHoro npHeMHIzKa cocraBJlflIol[[e c[rHaJIa,
nponopqrroHaJrbHbre napaMerpaM Croxca

I:lE*(l)1,+lEo(t)1,, V:W
BbtAe,'rflrorcfl c noMorr,bro y3KonoJrocHblx ycunureaeil qacrorbl MoAyJrflqHlI,
ctlHxpoHHbtx Aerer(TopoB CA u noc;re ycu,,reHr.rfl B ycaJrHTeJrEx trocroflHHoro roKa
VflT perucrpr.rpyrorcfl caMorrrcqaMu 3IIil, !,,r4 o6ecner{eHllfl pa6orrt Qasono-
ro MoAyJrflTopa r.i MoAyJIflTopa paALIoMeTpa, a TaKxe AJIfl BblAeJIeHLIfl cocTaBd'Iflo-
ulr.rx Ha qacrore MoAyJrflrrHH c,{y}Kar reHeparopbl orropHoro Hallps>xeHfln fOH,
$asonpaqarenu @ H ycI4JILire,'IH Mouruocru VM.

2. 3lemenru rroJrrrpnMerpa

Cxeuarzqecxoe aso6paxeHr4e CBtl-.{acrn no,'IffpHMerpa npeACTaBr'reHo Ha
puc. 3. B Hee BxoAflT cHMMerprzrrHrrfi o6,ryuareJlb, ce,rer(rllBHbre ycrpoficraa,
crzcreMbr Arfl pea,'ra3allrir.i MeroAa Sasonofi MoAy,rflIrHI{, cucreMbl A"rrfl noAaBJIe-
uur rzurepQepeHur4r.r orpaxeHHblx BoJrH or MoAy.rlflropoB pa.4rzoMerpoa, Qep-
pr.rToBbre cr4cTeMbr paAl4oMerpon, onopuulz KaHaJr u xanu6patop.

CBt{-rpar<r rod'rflpHMerpa cocror.ir rzs o6ulero Kpyrr'Ioro Bo,'IHoBo.qa, [porty-
CKaIOIqeIO CLfH8"{bl Ha TpeX BOd'lHaX, H nOC,IIeAOBaTe/'lbHO COeAI'lHeHHbIX CeJIeI(-

Tr.rBHbrx ycrpoficrn, HacrpoeHHbrx B iro/'roce nplieMa I(aHa,roB. flepelte 4na
ce,'reKrr.iBHbrx ycrpoficrna (l,1 : 3,5 cn u i)',: 2,5 c,u) cocton I43 noJlflpll3a-
ilr.ioHHoro orBerBlrreJlfl fIO, 4nyx [ocJIeAoBareJIbHo coeALiHeHHbIx lloJlocoBbrx

$u.rrrpon IIII@ a Sra,rrrrpa Bbrcrrrux r{acror @Bq. Ononequoe ce,'IeKrHBHoe
ycrpoficrao p,na ?'s: 1,9 c,M HecKoJtbKo npoue; oHo BK,'Ircqaer n ce6a, KpoMe
Iro,'rflpr43auuoHHoro orBerBureJrfl, ABa MaJIoHs6vpare,rr,Hltx Qu,rrrpa Iz 3ar(opa-
qrasarcqr.rrl nopueHb K3. Bueuruuir, nug ce,'IeKrHBHoro ycrpoficrBa Ha Bo,'IHy
Ir : 3,5 ctt uso6pa>xeH Ha puc. 4.

Oreerenrerb rroJrspH3arIuH rrpeAcraB,'Ifler co6oft xpyr,rtrfi eo,'IHosoA c npo-
Aor'rbHbrMr.r pe3oHaHCHbIMu ure,'rrMH, pa3HeceHHbnvru Ha l,/2. Io,roxeuue ue,left
onpeAe,'rfJrocb 3KcnepHMeHraJIbHo nyTeM cHfrHf xapal{TepucrllKH pacnpeAe,'le-
Hr4r rroJrr R BoJrHoBoAe lrpH HaJILiqLII4 orpaxeHLirl or OBt{ sanpeAer'tbHoro rHrIa.
PesoHancHsre rleJlH A.nuuori 1"12 npopeza,rlLICb Iro o6pasyroqeli t<pyr,roro Bo,'IHo-
BOAa B TOqKe C [yr{HOCTb}O Hanpfl}KeHHOCrI.l llOJIfl.

Llacrorn rerepoAriHoB npuewanxoa, Mzq
Q.nyxtyauuoHHafl qyBcrBxreJrbHocrb paAr.roMerpoB,
oK
t{acroru MoAyJrar-(r.iu paAaoMerpoB, 24

Hacrorsr MoAy"'rrruuH rlrasonpaqare,rcii, a4

[]o,roca nponycr(aur-rfl CBr{ -rpaxroe norqpui\l er pa,
Mztl
3aryxaur.re B noJroce nponycKaHHrr paane,rure,reii
notapuearluu,06
Cnnss uexgy oproroHaabHbrMr{ KaHa.ilar!r{ pa3Ae-
lure,reii notnpnaaguu, dd
KCB exoaoe pas4e,rn re"refi no,'rffpr.r3artHrJ

3aryxaurre B no,'Io.e sarpallt4eHrl, r)6
A,rq I -ro KaHa,rIa

A;rl 2-ro xaga"rta

8570
1,6

225

30

400

I,9-2

- (33+35)

1,8

12 000

2,5

560

80
460

1,6-:-1,7

- (35+40)

1,9

35

r6 000

1,0

080

170

600

0, 6-:0, B

- (27 -29\
1,6

25

JO
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Puc. 4. Buerusufi Br.iA ceJreKrrBHoro ycrporlcrBa noJ'rflpHMerpa lra Ar,ruHy nonurr 1,, :3,s cn

on.lurp Bblcrulnx qacror, npeAcTaB,,rfler co6ofi xoHycur,rrl Bo.rrHoBoA, Ko-ropltrt flBJIflercfl 3alpeAe,'tbHblM AJIfl curHa,'ra xax4ofi Husulerl qacrorbl H3 Tpex
ou6pauHstx qacror i,r tlponycKaer cr.{rHar'rbr BbICrxHx r{acror.

llonocHo-npoflycrarorr{He eultrpu vMeror ue6uureacx1,rc xapaKrepr.rcruKy.
O4un rzs HIzx co6pau Ha AByx pe3oHancHr,rx 4uaQparrraax c r{erBeprbBo.rrHoBbrM
rpancQoprraaropoM, npHrreM rqeJrb B r{p}ir,,roM Bo,rrHoBoAe flB/,rflercfl nepBbrM pe-
3oHaHCHblM 3,leMeHroM Qunilpa. Bropori no,rocoeorl Qunsrp co6pan ,, ,r4yn-
TABI{T,IX H-COAHOPOAHOC'I'IX C HEIOCPCACTBEHHbIMH CBfl3flMA. 06A QU,TSTPA B KOM-
Il,']el(ce o6ecneq[earcT 3HaqHTer'rr,Hoe 3aryxaHr.Ie Ha BIICIXHX qac,i.o.rax nplz cpaB-
Hr.lreJrbHo HeBbrcor(oM 3aryxaHar.r B rro,{oce Iipony.cKaH]rs. ocHosHore xapaK-
Tepr.tcrr.rKH ce,rreKTLIBHbrx ycrpor2crB Ha Bo.rrHax 3,S, 2,5 w l,g ca tpuaeAegtrs ra6,1uqe.

Mero4 $asonoft MoAyJrflrr,u peaJr,3oBaH c rroMorrlbro Seppuroeoro Qasonpa-ularerrfl , rrJlaBHoto Sasoapaulare/,rfl r,I cyMMaropa.
, [Inas.HHe sasoapaqare.ru c.,Iy]Kar A,'rr npeABapr.ire,,rr,Horo Qasuponailrr(qo:90") KaHad'roB H KoHCrpyKTr.iBHo Bbrro,'rHeHbr B BHAe Ar.re,,reKrpr1qecr(}rx
rrd'racrHH i.t3 [o/'tl{crr,rpo,'ra, [epeMeurarcxlHxcfl BAO,'rb uraporoti creHl(a npfMoy-
loJrbHoto Bo,'rHoBoAa. B xaN4ona l(aHa,Ie croflT Iro 4ea sasonpaxlare,rrf, cyM-
uap^uuft Sas_oulrft cAllr.rr Koropbrx Mox{Ho peryJrrzpoBarr u npe4erax or'(15 =-* ?0") lo (200:-240") npu KCe q t,t r.r He3Haqurer,rbHbrx norepflx.

cyrrrrrraropu rrpeACTaBJrflror co6oft Bo,rrHoBoAr{bre rporluurrz, cocrorrqae
lis AByx oprotoHa,rlbHbrx npgMoyto,'IbHbrx Bo,rHoBoAoB (exo4sr) H r{pyt,,roto
BoJIHoBoAa (nuxog). flptuoyronbllbte rrJlerrlr rpofiuaxa cotJracoBaHrrr ao XCg
(xoaQ0uuaeur crosqefi no,ruu) <1,12. KoucipynruBHo npeAycMorpeHo BBe-
AeHi.re a nlo6oe H3 npflMoyro,rrbHbrx n.rreu rpoiilirlNon rrrurpoarreHroaropoB A,'rfl
BbIpaBHABaHHg KaHa,rtoB rio 3aryxaHuro. c nououlr,lo STLIX arreFIloaropoB
npoLI3BoAHTCq pery,'IlipoBKa Ha MHHHMyM cpItFIa,,Ia napasuruoii rroJrflpr.i3aUr.{H.

f{P^eaenlt IzgMeHeHI4r 3aryxaHr.rfl MHKpoarreuroaropoB Ar{cKoBoro rlrtra nopflAKa
(0,2 -- 4 A6.

Cxeua $asonofi MoAy,'rflrlur.i HacrpauBa,'racb raK, r{ro cyur,rapulrrt eex-
TOp CI4rr{a/'roB .4ByX OprotoHa,'rbubrx r{aHaJroB opr.reHTr.rpoBaH noA yr.nou 45o
K ltpgMoyro.rrbr]brM BoJrr{oBoAaM r.i opToroua/'rbHo r nor,roqarouleri [JIa-
crHHK_e aHaJlr.r3aropa. Bueruuuli BHA KaHaJra ua 1,, : l,g cn uao6paxeu Ha
puc. 5.

__ I KaqecrBe paAr.ioMerpoB B rro,rrflprzMerpe ucno,,rb3oBaJii4cE nplteMHaKH
n5-10 roc,re ax MoAepHr43aur.ra, Koropar [o3Bo,rrHr,ra cyu{ecrBeHHo yflyr{ur.lrb
l'IX napaMerptr. 6onruroe BHrzMaHr.ie 6u,ro yAe,,reHo cot,lacoBar-rHro CBrl-e.,ie-
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Puc. 5. O6rqufi BHA BxoAHoro ycrporlcrra noJIflpHMerpa Ha AauHy nonHu 1,3: 1,9 cn

MeHroB rpaKra paAr.roMerpoB B noJroce nplreMa (nopa4xa 200 Metl H ,IlplHefiHocrl4
ycr.rJreHr{fl B rxHpoKoM AuHaMHqecKoM Aaal]a3oHe.

CB9-rpaxr [oJrflpr.rMerpa BKJrroqaer B ce6s 3Halrr.rreJrbHoe KoJII{qecrBo $ep-
puroBbrx ycrpoftcrB (przc. 3). llpnuqzn Aertcrsus rrx ocHoBaH Ha I{crIoJIb3oBa-
HHr.r o$$eKra Oapaler [9] . Bce Qeppurorue sJleMeHrbt yAoBJlerBopflIor rpeArr-
EBJrseMbrM K HHM rpe6oBaHaflM: [peAeJIbI H3MeHeHIit Sasonoro cABHta +90",
yroJr rroBopora nr'IocKocrl4 noaflpv3aqrau -l-45'- a pa6oralor B pexnMe, 6r[13-
KOM K HaCbrUI,eHIZrO, C Cr,rMMeTp[qHbrMr{ Kpr.IBbrMH MoAyJIflIIHH C[rHaJIa B flpeAe-
JIax rroJrocbr rrp o[ycKaHr.rfl KaHaJroB. S,rexrp uuecKne n ap aMerpbl I{cloJlb3yeMblx
Hauu QeppprroBbrx ycrpoficrn: KCB -q (1,09=- 1,15), saryxaHue p n- 0,3-+-
;- 0,7 06 - saxolflrcs Ha ypoBue coBpeMeHHbIx oreqecrBeHHblx o6pasqon.

3. Mero4r.rxa xa,nn6poeru

Hacrpoitxa n ranu6poaKa rpex KaHa,IIoB floJlspuMerpa rpe6yer Harlrrluf
ycrpoficraa, co3Aaroqerc noJrffpr.r3oBaHHoe r.r3ryrreHr.re. flpa paauoacrpoHoMl.I-
rrecKr.rx Ha6,itrcAeHIaqx o6H,Iuo rrpLIMeHflIor xa.nn6ponouHble ceKulItl, cocrorlurae
r{3 corJracoBauuoft Harpy3KH Li nJIacT}IHKw }u|4, cneIIHaJIbHbInt O6paSOU OpHeH-

ruponauuorl orHocr-rreJlbHo nogteAuefi. I,IuorAa cor,rlacoBaHHylo Harpy3Ky
3aMeHrlor reHeparopoM rxyMa flII c arreHloaropon [10] . CosAaur.Ie eAI{Horo
lllrrpoKonoJlocHoro ycrpoficraa He BCerAa Bo3MoxHo IIo TexHl,I\tecxuu coo6pa-
xeHHflM. tr4seecrHrr MeroAbr no,rryrleHlrfl noJrflpr.rgoBaHHoro no Kpyry cutHa,rta
B rxrzpoKoM Ar.rana3oHe BoJrH [yTeM HcnoJrb3oBaH]rrr aHr43oTpolHolo AIz3JIeKr-
pwKa r4JtH orBerBprre,rrefi xpyronori noJrflplr3airvu [1 1]. !,nanaaou flepeKpblrtlr
arnx ycrpoftcrB He flpeBllmaer 1,5 : I npl{ 3HalIareJIbI{oM yBe,'IHqeHLIH oceBoro
xoe$Suqueura Ha Kparx Auana3oHa.

Yqfirrlsar cnequQ*try I{oHCTpyKTI4BHoro BbInoJIHeHI{t no,tlflpHMerpa, HaMI'{

B KAIICCTBE PICTOI{HI{KOB IIO,TIflPIISOBAHHOIO H3,iIYIICHHfl I,ICNOJIb3YIOTCfl TYPHUKCT.

uue npeo6pa3oBare,rru TII runa sonH [121. TypnaxerHoe coeA?tHeHLIe cocrolzr Iz3
qeTblpex npsMOylOJIbHEIx BO,IHOBOAOB a OAHoro Kpyl,'IOrO BOJIH0BOAa, sos6yx-
AaeMoro Bo,rIHaMIr runa H 

11 
, !,na nporaaolro,'io>xHblx npflMoytor'IbHblx BoJIIlo-

BOAA sAKOPOIICHbI HA PACCTOSHIIflX, KPATHbIX HCIICTHOMY IIICJ'IY ?VI 4 OT OCI4 KPYT-

"rroro BoaHoBoAa Lr orrliqarculuxcfl TaKlKe :na?u|4. B oAran H3 Apyrllx [pflMoytor'Ib-
Hr,Ix Bo,rlIoBoAoB r{epe3 arreHloarop Ar no4aercfl cI,IfHa,II or reHeparopa IxyMa
llllr, a K nporr.rBorror'roxHoMy BoJIHoBoAy noAcoeAllHriercr coutacoBaHHar [la-
fpy3Ka CH (prac. 3). fl,na cor,rlacoBaHafl n.rlerl cJIyxLIr IrIrbrpb, pacro,loxenulrfi
KoH(eHrpaqHo c KpyrJrbrM Bo/'rHoBoAona. B 3aBr.rcr.tMocrr.I or AJILIHbI 3aKopoqeH-
Hbrx rrJrerr co3Aaercfl onpeAeJreHHrut Sasonufi cABr.rr AJIq eo"uu, aos6y)K,rl,arcuux
xpyrlufi BoJrHoBoA, pr BoBHHKaer ycJroBr{e Ar'If co3AaHVfl ?ltJtt4trr4qecKll norq-
pasonauuoft Bo,/rHbr (n o6qela c,lyvae) npaBoro ri,'iu ,'IeBoro BparqeHHfl eJIeKrpLI-
qecKoro BeKTopa noJIfl,
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Puc. 6. Bserunuft Br-rA TypHHKer-
noro npeo6pasoBareflq rHna BoJrH
Ha A,'rr.iHy ao.nulr X, : 2,5 ctt

rlpa pacuere rypHHKerHbrx coeAuHeuufi paslrep KpyrJroro BoJrHoBoAa Bbr6H-
pa,rcfl H3 ycdroBr.ifl rroAaBJreHrifl Bo,rrH Bbrcrrr[x rrjnoB [13]. A,,rr yAo6crBa norb-
goBaHrlfl ycrpoficrna AorroJrr{a/'rurcb Korraqecr(r.rMa nepexoAaMH.

leueparop rryMa, co6pauHrrfi Ha rasopa3p s.Lvoft uyuonori rpy6Ke |III-5,
YKPENJIflCTCS I]OCTOflHHO S CBLI-6IOI(C IIO,'IflPI{MCTPA, A TPI{ CMCHHbIX TYPHI-{KCT-
I'IbIX COeAuHeHafl rrooqepeAHo craBflrcf B pa3pbrB o6qero rpaKra MexAy o6Jry-
qareJleM H nepBbrM ce,reKrHBHbrna ycrpoilcreon (npu sToM cMeHHas ceKuNq cc
cHaltaercx) . SxcnepaueuraJl[,Hbre rzcc,rreAoBaHHs rypHHKerHbrx coeAr.rHeHI.rft
rroxa3aJru, qro Hx KCB < l,l, xoeQQurrueHr rpeo6pasoeaHr.rfl - l0 d6, oce-
nott xoaQQarrueHr < I, l5 B rroroce npneMa nprz too96 -Hoii norapusaqur.r rxyMo-
Bolo cHtHa,la or |III. Tax xax Ber'rHqHHa crreKTpaJrbHofi n.nornocru teHeparopa
yy[a |IX-S oxo,'ro 50 kTo, Be,rHqHHa r<anu6poeouHoto cr.itHaJra cocraBJrfler
5 kTo. Bnelrnuii nug xanu6paropa Ha Xz : 2',5 c,u \oKasal na puc. 6.

llpoqecc xanu6pont<u BCex rpex KaHa,rroB npu ua6.troger-rHrx Ha PT-22 sa-
HHMaer se 6o.rlee 30 ttun.

4. Huaxo.racrorHafl qacrb florqpr.rMerpa

Hzsxo,IacrorHafl qacrb rro,lflpuMerpa BKJrloqaer s ce6s 6,loxw r.rHArrKaropa
u 6noxu nrTarrzr. rrpHeMHr.iKoB lI5-10, a rar(xe Htl-6noxu A,lg o6ecnerreHufl
pa6orrt Sepparoarrx o,rreMeHroB BxoAHoro ycrpoficrna no,'rflpHMerpa r.r petuCrpa-
IIHr.r I]apaMeTpoB Kpyroaoft nolapr.r3aqHrz. H Hsxoqacrorr{oe ycHJreHr.re rpoi.r3Bo-
AIITCS c noMoqbro pe3orraHcHr,rx ycHrrrr.ireJreft c 4o6poruocrbro Q : 30. Vcu,rure-
JIH BbtIIoJIHeI{bI no cxeue us6l.tpareJrbHoto R.C-ycu.rrureJrfl, B I(oropoM B KaqecrBe
uenoqKlr o6paruofi cBfl3z Hcrro,'rb3yercfl AaorlHori T-o6pasulril Mocr:. Bucoxaq
,4o6porHocrb ycaJluTe,rreli qacroru MoAy,'rrrIHH neo6xoganra c rleJrbro HcKd'rroqe-
HHfl B3aI{MHoro BJIHrrHafl rr HaBoAoK, TaK Kar( KoHCrpyKTuBHo ace us6uparenl-
Hbre ycaJlrrTe,lr.r, cr.rHxpoHHble AeTeKTOpbr r{ yct4,rr.rreJrr.r rocTosHHoro roxa co6-
paHL'r B oAHoM 6,uore. Vcu.nurenu loAKr]oqarcrcfl K BbrxoAaM npeABapHreJrbHbrx
ycu.rrre,reft uusxorl qacrorbr npHeMHr.rKoB Il5-10. BxoAusre cryneHqarbte arre-
Hloaropbr yca.uure,rerl qacroTbr MoAyJrruHH rtepeKr,rroqarorcfl oAHoBpeMeHHo,
rITo co3Aaer onpeAe,rleHHue yAo6crna npl,t 6ucrporrr 3r{aqr.rreJrbHoM HgMeHeHuH
aMnJlaryAbi cl-irHar'Ia (npeaycrtlorpeHbr pa3Ae,rbHbre rr,rraBHbre pery,'rupoBr(r.t ycl,I-
reur.ia).

Httsxoqacrorsr,re 6,roxn npl,ieMHL{KoB n5-10 6u.nu nepe.4er'raHbr c qe,,rbio
I{SMeHeHHf r{aCTOT MOAy,'rflrIprH teHeparopoB otropHoto HanpflxeHufl H nepecT-
pofixu ycu,rareneii qacrorbr MoAyr,rflrluu. Bur6op cerKr.I qacror MoAydrflulru ilotfl-
pnMerpa (cM. ra6,[[qy) o6yc,roa,reH o6urquurvuz rpe6oBaHHflur.i. leHeparopu
qacrorbr Mo.qy,'rsqr.ru cra6urruewpoBaHbr c noMoulr,rc TepMHCropoe. Cxrixpouuure
AeTeKTopbI, Qasorparqarenu co6paHrt ro o6u.tur,rM cxeMaM, yckrJtvTeilv nocToflH-
HOIO TOKa - nO MOCTOBbTM cXeMaM c [epeKr]OqeHlzeM Hyr'Ifl Ha [IKa,Ie caMOnHCI{a
[141 . flo,'rap]IMerp 3aIIHrbrBaercfl or cneuuar'rbHo paapa6orauHbrx a,'reKrpoHHbrx
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Puc. 7. Husxoqacroluue ctofirn u crofixa caNloirrlcqeB e xa6ulle PT-22

cradvilugaropoB HanpflxeHur. I{enlr uar<a,'ra Hr43KoqacrorHofi qacrr.I rrorrpIl-
Merpa flr.rrarorcfl or HCroirHHKa HaKaJrbHoto Hanprr]KeHaq (IZHH-l), KoeQ-

$rqnenr cra6LrJrv.saw.lr Koroporo yBeJIr4rIeH Ao 1000 c noMorrrbro cne(lraJrbHofi
cxeML,I. HttgxoqacroTHaq qacrb pa3Me[r,eHa B AByx crofixax, o6llufrt Br.rA Koropbrx
rrpHBeAeH rua puc. 7.

5. Heroropbre peayJrbraru Ha6.lmnenufi

K uacrosueMy BpeMeHit c troMoxlr,rc oflr.icar]Hoto [odrrpr4Merpa [poBeAeHbr
.qBa urzKJra Ha6nrcAeurfi: n lexa6pe 1971 r. H B aBrycre-ceurx6pe 1972 r. eru
Ha6rloAeH H ff rrp oBoAt4 Jr r.rc u ru a 22 -yt p aAr.roreJrec t<ole P T -22 Kpsrrracxofi acrp o-
Qusuuecxorl o6cepearopuu. !,aarpauMbr HarpaB,rreHr-rocrrr PT-22 (no no,nonuu-
uofi uoqnocra), o[eneHHbre rio Ha6"nrcAenusM, oi(a3adTucb paBHbrMr.I 6',5; 5'
v 4' sa Bo,'rHax 3,5;2,5 u 7,9 c.u. coorBercrBer.rno. O6pa6orr(a KpHBbrx npoxoxAe-
Hufl AilatpaMMu HatrpaB,'reHHocrr{ no ArrcKy Co.nuqa rroKa3aJra, rITo xapaKTep
napasrrHorl [oJrflpr.i3aqr.ir4 Ha BCex A,rrHHax no.nu ycrofiqustrfi u l,raxcuua,rrusrrl
ee ypoBeHb cocraB,rfler 1,596 or ypoBHrr cnoxofiiroro ColsI1a.

tlyncrnu re.rbHocrb KaHaJroB rro,rrflp14 Merp a \prr perr4crparrar rro,rrqpr.rsoBaH-
HO|O rO Kpyfy r(oMrioFreHTa paAr.iorz3,'ryqeHrzfl [puMepHo B 2 paza Hrz)Ke liyBcr-
BHTe,'rbHOCTr.r paAr.roMeTpoB.

B xaqecrse nprzMepa Ha pHC. B uoKasana Korrr4fl sanncerl cKaHHpoBaH:as rvc-
xa Co,ruqa Ha rpex AJILIHax Bo,rII{ KaK g no,'Iuoii I,IHTeHCI,IBHocTI{, TaK LI noJlflpi4-
SosaHuot? cocraB,IrflIoulefi paguous,rryr{e}rr.rfl, rroJryr{eHHbrx 28. VIII lg72- r.
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3Aecr xe [peAcraBr'reHa 3apI.IcoBKa nflTeH Ha AHcKe Corsqa, rAe crpeJrKofi noxa-
3aHo Ha[paBdrIeHHe cKaHLIpoBaHug. 3aueruM, rITo uepes I ,5 uac nocne cKaH[Ipo-
BaHufl B oror >xe AeHb HaMH sapetucrpupoBaH paAuoBcnJrecK, BoguHKnrr.rfi n paft-
one BocrorrHoli rpynnrr. 3anscu BcrrJrecKa Ha Bcex rpex BoJrHax [pHBeAeHbr
Ha pHC. 9 (n no.nrpu3oBaHHoM lls.nyueuuu) H Ha puc. 10 (n nonHofi rHreuclrsHo-
cru). Hs puc. 9 H 10 sNAHo, rrro paAuoBcrrJrecK o6.naAaer rouxoft crpyxrypoft,
MHOTHe leTailI4 Ha pa3Hblx BoJrHax rro BpeMeHI.r coBna,(aroT, Ho 3aMeTHO OTJIHqa-
rcTCg IIO I{HTCHCHBHOCTH.

On[caHHnri noJrnpuMerp, KaK rtoKasaJru nepBbre Ha6nrcAesus, ycneuHo Mo-
xer 6urn HCrroJrb3oBaH AJrfl lrccJreAoBaHufl paArionsryqeuur Co.uuqa. !,anrHerl-
Ixee coBepIxeHCrBoBaHI.re cl{creMbr o6.nyueHun aHreHHbr [ogBoJrr.rr cyulecrBeHHo
yflyqunrb napaMerpbr PT-22 Ha grnx BoJrHax H [paKTurrecKr.r AoBecrH Ao Hy,'rfl
ypoBeHb napasaruoil noJrflpr.rsarlua, rrro BaxHo npa H3yqeHuu c.na6ux npo-
rleccoB.

Anrop npaHocr{r rny6oxyro 6.naroAapuocrb aKaA. A. E. CeoepHoMy sa
nocrosuHurl r4Hrepec r pa6ore, a raK)r(e H. f . MouceeBy r{ H. H. Eprorueny sa
[oJre3Hbre o6cyx4eHua. Aarop 6.naro4apeu raKxe A. O. Da.lypuuy sa oKa3aH-
Hyro floMoxlb npu BbrrrodrHeHua pa6orsr.

12 ,qexa6px 1972 r.
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AKA,[EM14fl HAYK CCCP

H 3 B E CTLlfi, K P bI MC KO I{ A C T P O @:H314 q EC K O I'I O E C E P B ATO P H H
Tou L, 1974 r.

cr4cTEMbr tr3 AByx 3EPKAJT,
PICTIOJIb3YEMbI E B ACTPOHOMI,I LI

l. M. Ilonos

Paccl'rorpeurt cllcreMbl H3 AByx 3epKaJ'r c tpe6yeuori se,ruquHoli I(oMbI It rcnpanaeHnoii ctr-
pHqecKoft a6eppauueft. I4syueuu cneIrHaJIbHbre BHAbr alJraHaruqecxux cucreM r.r3 nByx 3epKaJr -cHcreMa (3epKaJIbHbIii LIIull4r> H (3epKa,'ILHbIii Paitr>, a TaKxe cucretlra c [JraHoHAHr,rM Bropgq-
HbIM 3epKaJIoM. fioxaeano, xax npeo6pasoBarb cHCTeMbr <eepxa,nluufi LIJuugr> ll <sepxa;lrHtrfi
Pafir> s o6rtvnyrc cllcreMy IIIuu4ta unuPai.rra. Srr lrero4u lroryr 6srrr ucrroJrb3oBaHbr raKxe r.r

AJIs pacqera cBerocl.IJlbHblx ABy3epKaJrbHbtx cHcTeM, r{cno,ilb3yeMbrx B KocMHr{ecKr.Ix npu6opax.

TWO-MIRROR SYSTEMS USED IN ASTRONOMY,by G. M. popoa._ Two-mirrorsys.
tems with definite come and free lrom spherical aberration are examined, Special xinds of
two'mirror aplanats - mirror Schrnidt system, mirror Wright system and the system with
quasif lat small m irror are examined. The method of turning mirror Schmidt and mirror Wright
systems into ordinary Schmidt and Wright systems is shown. These methods may be also emp.
loyed for calculation fast spread trvo-mirror systems, u,hich are used in space explorations.

Eyagu. paccMarpr.rBarb rreHrpr4poBar{Hy}o clicreMy r.r3 AByx gepKar'r nporlg-
BoJIbHoii Qoprialr; TaKLIe cHCreMbI IxupoKo HcnoJrb3yrorcrr KaK B Ha3eMHbrx, TaK
r.r B KocMHlrecr(flx acrpoHoMr.rirecKux flpu6opax. B ro xe BpeMff MeroAbI pac-
rreTa lBy3epKaJrbHori crrcTeMbl, oco6eHHo CBeToCHJrbHOfi, Ue4OCrarOrrHO pa3pa-
6oraur,I.

..Pacclrorpuvt MeroAbr pacrrera ABy3epKaJrbHbrx crrcreM c rpe6yeMofi BeflHrIH-
Hofi KoMbr, a raKxe cHCTeM c ucnpaB,'reHHofi KoMorl. Sria uero4sl fip]rroAHbl AJIq
pacrleTa ABy3epKa,'rbHL,rx cHCTeM,'Irc6oil CBeTOCrr,/rbL

- f' : c:_sirf u', (1)

1. Cucreurr n3 [Byx 3epxaJr c 3aAaHHbrM orcryrrJleHneM
oT ycJroBHf cuHycoB

r{acro cacreMa rls ,[,Byx sepKa,'r (puc. t) r4crro.rrb3yercfl coBMecrHo c KaKoft-
,'ru6o onruqecKofi cr.icreMoii, Izrr,leroulerl Her.iclpaBJleHHylo KoMy, Ho Hc[paBJIeH-
Hyro cQepHrrecKyro a6epparluro. Taroe, HanprzMep, c,ryuaft aclloJrb3oBa:J.ufl na-
pa6orar{e,cKoro 3epKaJra - KoJrr'rr.rMaropa crieKrporpa@a e $or<yce re,rrecKola
cHCreMbI Kaccerpeua. B erou cr'Iyqae cucreMa B rIeJroM AoJrxHa r.rMerb rlcnpaB-
JIEHHYIO KOMY, qTO MO)KHO CACJIATb, PACCqI.ITAB KACCCIPEHOBCKYIO CIICTEMY,
r.rMeroqyrc KoMy nporr.rBorroJloxHoto 3HaKa no cpaBHeHrzro c KoMoft napa6onu-
rlecKoro 3eflKaJIa, a no a6coJlroTHoft BerI4r{r4He paBHyro KoMe napa6o,rrHrlecKoro
3epKa,'ra. Taxau o6pa3oM, ABy3epKaJrbHafl rrHraroxrafl orrrr4Ka AoaxHa r{Merb
3aAaHHyro KoMy, KoMrieHcHpyrouyro KoMy Ao[o,'rHHTe,'rbHOfi CHCTeMbT; Sa,(aqa
cBoALIrcfl K HaxolKAeHpIIo QopMbI rloBepxHocreft 3epKafl ABy3epKaJrbHort cHcreMbr
npr.r 3aAaHHoM paccTof Hprll d MexAy SepKaJraMr.r r.r 3aAarrr{oM BbrHoce $oxyca m
3a BeprxuHy r,'raBHoto 3epr(a,ra cucreMbr (pmc. 1). Orcryn,reHre orycJroBHs cH-
HycoB rar(xe 6yaeM crrHrarb H3BecrHbrM (uro xaparrepr.rsyer KoMy cr.rcreMbr):

a
sin u'
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rAe cr '- gaAaHHar [ocroqHHafl; u' - nocneArrufi yto,Il clICTeML,r; A - BbICora
[aAeHHr ,ryqa, HAyiqelo Hs 6ecxoHeqHocrH napa,rIJIeJIbHo orirr{ilecKorl ocn
cHcreMbl, Ha tJraBHoe 3epKa,ro; f' - napaxcr.rlJrbr.roe Qor<ycuoe paccroflHHe
CHCTCMbI.

IlPuuelt f' : l, rorAa

/:sinu'*hsinsu'. (2)

I(oopg,auara .r no,roxr{TeJrbHafl, ecr'ra 3epKaJro pecnoJroxeHo cJreBa or Qoxyca F
(crra. pucyuot<); m - rroJroxaTeJrbHo, ecJrH Tor{ <a F nexur cnpaBa or uraBHoro
sepKa,rra; d> 0 BCerAa.

Prlc. 1

u':2i'- 2i,
x:g CoSrr'-lcOS2i,
y : psin u' + I sin 21,

Xr:9cosU',
Ut:PSin&',

floHrecruu Har{a,ro Aexaproaori cr4creMbr r(oc,pAr4Har (x, il u ro,'r}oc[o,,rrp-
uot? cacreruat (p, u') e Qoxyc .F cr.rcrer,rtr. Ilpautnu @eprraa n03Bo,rrerHarrucarb
ypaBr{eHHe (yc.tonrze crr{tMaru3r,ra ua oca)

x:p+l-2d, (3)

rAe x - a6cqucca roqKrz [epeceqeHr.in Jryqa c tJraBHbrM 3epKaJroM; I - paccro-
,lHHe MexAy ToTIKaMI'i nepeceqeHHfl ,'Iyqa C 3epKar'IaMH; p - paCCTOfHHe OT

ToqKlt inepeceveuu tr ilyqa co BToprzqHbrM gepKaJroM Ao Qoxyca .F cr.lcreulr;
d - paccroflHi.re MexAy Beprxr.rHaMr.r 3epKaJr. I,Is przcynxa Br.rAHo, r{ro

(4)

(5)

(6)

(7)

(8)

rAe I u l'- yr,ru naAeHHs,ryqa r.ra tJraBHoe H ETopr.rrrHoe 3epr(a,'Ia; x, A - Ko-
opAlrHarbr cer{eHar rrepBoto (rnaeuoro) 3epKa,,ra; xr, Ut - KoopAHHarbI BTopHrI-
Horo 3epKaJra. I,Is AuQQepeHrIr{aJrbHofi reouerpz.{ r.rsBecrHo, qro ytoJr li MexAy
Kacare,rlbHofi u uanpaBJreHHeM paArlyc-BeKropa onpeAe,,rflercrr Qoprraynofi

, / ,/p \-t19 rr .- p\z/ ,

*tl[L[ n\/ttl TOqr{[ [epecerreHHfl. Jtyqa co BTopuq,rbrM 3epKaJroM

rnln 
-r,\- 

/do\-r,8\2 _L 
): p\#,) 

7

orKyAa
ldotgr': p Vb.

Tarun o6pason, Mbr r{au,rur crrcreMy ypanHeHxrl, cBfl3biBarou{tlx [apaMerpbr,
xapaKrepr.r3yrorque crcreMy. Eyaeu HcrrodrbsoBarb yc.rroBHff (2) - (6) u (g);
nepeMeHHbIMH fB,'IflIoTCf x, U, l, 2i, i', u', p, dtldu'.14g ?rux lIIecrI{ ypaBHe-
nuft uoxuo HCI(,'IrcrIHTb nrc6ue rIflTb nepeMeHHbr.{, [o,'IyqI{B ypaBHeHrze, cBfl3bl-
Baloulee ocraBrrraecr [epeMeHHbre, HanprrMep p. dpldu', u',

(e)

tr 4 Hss. I(pnncxofi o6cepnar., r. L 20t



l4s (2) u (6) uaxoauu

sin a'* qsinslt' : P sin u' + I sin 21.

Hcrnrcqaeu x trs (3) u (5); no.nYuuu

2d : Q(l - cos u') + l(1 f cos2l).

HaxoAutr,I / us (10), noAcraBJlfleM ero B (ll) u 3aMeHfleM 2.i wpez 2i' - u'
JroBLre (4)); uafiaeuHoe ypaBHeHI'Ie petullM orHocHrerbHo tg , ; IIoJIytIHM,

rsrnar (9),

rt - p * 
"or, $f 4cr sinz $ "*n 

L Ldp
P du''

(10)

(11).

(vc-
Y'Ilz-

(13)

tgi':
d - sinz !- - 4"rrrro # "or, $

llpousne,{errl saMeHy nepeueuuoft t : s|rlz $ :

ld - p -t(t - l) + 4c1t (1 - t)z

(t-r)ld-t-4c#('t-t)j

3ro au$SepeHlrr.ralrbHoe ypaBHeHLIe AJIff p (l) rvloxuo nepenl'Icarb B BHAe

do

ff + o+(r) : o(l)p?, (12)

A/l\- 
- 

L

, "\',, - (_t)Ld_t-4c1tz (1-l)1

O.IeaHAHo, uro (12) npeAcraB,[fler co6ofi ypaBHeHile Eepgy,'i,ru; oHo npHBoAI'Ir-
cfl x ,ruuefisoMy rloAcTaHoexofi z:llp:

, Ll,'rgT:

L dp_
p-E-

rAe P (4 : -q (4, Q (0 : -0 (l).
BIal QyHKIluit P (t) tl 0 (l) no3Bo,'iffer npeAnoJlox{l{rb, tlro oAHI'IM I'13 oeue-

Hufi (uacrnuu peureuraerta) aroro ypaBHeHHfl 6yAer uuoroq,IleH or l. ,[,elicrnu-
TeJIbHO, IIOxCK TaKorO MHOTOqJIeHa IIpLIBOALIT K BbIBOAy, ttTO Zt: tld flsnflercfl,
qacTHErM perxeHueM ypaBHeHLIfl (13), n qeM JIeIKO y6e.4arrcn HenocpeAcrBesHoft
noAcraHosxofi z, n ypaBHeHae (13). 3Haa ilacrHoe pemeHre ,luuefiuoro ypaBHe-
HHr, Mox(Ho uafiur lt o6qee petueHple ilo H3BecrHofi $opuy.le

-lpatZ:h*aa' ,

rAe

q(l): -

#+r(t)z:e(t),

( 14)

rAe a - nocroflHHar. Zurerpa.n -\rat l,loxer 6tttr BbIqt4c,'IeH B g,reMeH-

rapHbrx QyHriquax (xar llurerpaJl or parraoHa.nluoftQyHxlrlln), Ho BblpaxeHue
efo no,IyqaeTcfl Becr,Ma c,rloxHbIM Li npaKTur{ecKolo 3}laqerlIlf He tlnaeer. lloe-
ToMy A,,rfl npuJroxeHllft nyuure uclroJlbsoBarb pa3,'Iox(eHre z B pffA rlo creIIeHsM
l; eior pn1-6sIcrpo cxoAl4rcr, a ero roeQQlIqHeHrbI HMeIor npocroli sptr,. ylraK,
6y4ervr lrcKarb perxeHrie ypaBHeHHs (13) a nzae crerleHHoto PsAa (ero BosMoxHo,
TaK KaK P w Q AonycKalor 4nSSepeHuHpoBaHlIe 6ecxosequoe quc,rlo pa3'
cJleAoBarer'rbHo, LI ypaBHeHVe (13) aonycxaer HeorpaHI.lr{eHHoe 4a$Sepeuqupo-
naure) c HeonpeAe.rtensuuu t<oa$Qaqizenravtu A, B, C, D, .:

z:A+Bt+Ctz+Dt3+.":+. (15)

Vqrrugas Haqa,'IbHoe ycr'IoBI.Ie z (0) : lip (0) : ll(d * m), HaxoAIzM

A:#*:+, a:t;), c:+#,
4cr(3d-1)+d+{

u---.;--;--;-,
. t)s dj

(l 6)

d+(L-t)l4ci(L-t),
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rAe s'--rapaKcr{a.rrbHoe paccroflHHe or BTop[qHoro BepKadra Ao OoKyca F cu-
creMbr. Moxuo nafiru p (l) n Br.rAe pflAa, Ho B oroM cJryqae KooQ{juqueurbr rro-
flyqarorcfl 6onee rpouo3AKaMr.r. Mu nunucaru rrerbrpe qJreHa pam lnn llp,
HO npH UeO6XOAuuOcrH MoxHo ruafirw.nrc6oe qrzcJro rureHoB; ua nparruxe o6rr,{-
Ho AocraroqHo rleTbrpex rIJIeHoB, I{ JII{rrIb B cryrlae cBeroctld'IbHblx cLIcreM c 6onr_
ruHMH u' BogtttKaer seo6xoAutr,tocrb B BbIrIrlcJIeHr.rH nocJleAylou-tux q.[eHoB pgAa.
3Haa p r<ar< QyHxquro I (cneAoBareJrbHo, H KaK QyHr<uuro a';, naoxno riafirx
E AeKaproBbr KoopArzHarbr x1, yl BropHqHoro BepKaJra no Qopmy;rau (7) z (g),
rpurreM yAo6Ho npeo6pasorarb 3rr{ Qopnaynu, nneln napaueip l: ' '

sinlt' :2ltTO=T cos rr, : 1 - 2t.
rloeroruy

xr: I0 - 2t), At:2p [4 -V;
rae p (l) onpeAe,rrflerca as paaa (15).

Haliaerr,t renepr, KoopAuHatr ceqeul{fl x, A rJraBloro gepKaJla.
AACT

u :2{t tr=Ttt | 4c} (t - 4t.

I,Is (10) a (ll) noryqr4M

t _ t (1, - t)l({ - p) | 4ci (t - t)1, + @ - ptlz"-

IloAcrasrqs 3ro 3HalreHue s (3), HaxoAr.rM

Vc,ronrae (2)

(17)

3ro ypaeueHr.ie coBMecrno c (17) onpeAeJrfler flapaMerparrecKu Meprrnr.roHaJrbHoe
ceqeHr.re tJraBHoro 3epKadra (ae,uuuzua p no-npexHeMy onpeAeJrflercr ps.u,onr
(15)).

llapauerp t ykaercr, HCKJrroqHrb roJrbr(o a npocrerluux cd'ryqaqx. flpr c, : 6
no,IlyqaeM arIJIaHarHrlecKylo cHcreMy; peueHLIe coBnaAaer c [o,IlyrleHHbrnr IIIaapu-
IxIIJIbAoM IlJ H Kpemenou [2] . B er6na c,Tyqae MepuAuoHadrbHoe ceqeHae t,,raB-
Horo SepKaJIa MoxeT 6urr npeAcTaBJIeHo (noc.rre [cr(,rrrcr{eHHa naparrlerpa l)
Ps,(oM

x : nL -F 
(1 

-s:t s'z - # -u {r{1,, ,, - (roo'\li{a!?)'' 
a, _ ... (le)

x:- d*p(1 -t)+
t (1 - t) [1 - p * 4ci (I - t)]2

(tB)d-pt

Vlnu, olpaulax sror pflA r.r BBoIf o6oguaqeHae u : x - ffi, noJryquM

,ct n2

- 

7tL l-
(l-s',1a " I

Bupaxeuue (19) yao6Ho HcrroJrb3oBarb, ecJr, KpwBus,a rroBepxHocrll [p].r Bep-
rrlrzHe MaJra; B ocra.rrbHbrx cJryllafx yAo6Hee rrorrib3oBarbcfl BbrpaxeHzeu (20),
pl3 Koroporo c,IleAyer, rITo B nepBou npu6,'tzxeHHLI KprlBaf fBJrre1.cf I(oHHqec-
KprM ceqenr.reu. flnt BToprrrrHoro gepKaJra HaxoArzM

, l_:!_tL,,, _ [(l _s,).. , n, 1 1 Ai.Yr:s',t- 4s'tL rr, L ,1- *s'--2-] ffi, r . (21)

O6paulaa ?Tor pflA, HaxoAHM, BBoAq o6ogHa,reHr.re J6r -_ s, : 711,

4s'd Zd I ri lai:-t-m-zdu- (=i=-W Lrfr- { )- t _l;=2tr)*'+ra".1 ...,

(22)
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tr : A{cr,rK * 2 (o' - 2ap) MN + Mu I(p' * 2ar)- 2,r91},

G : sr, g :ry, T : ]6tzt*- t)' - d7,

6:# P(m- t)'_ d.l(ct-2nt-l- 3)+ '#l'*4!7, (23)

M: T:zr, il: d=# , K :
OqeuzAlro, rrro H B gToM c,lyqae CerIeHI4e 3epKaJIa B [epBOM npu6nnxeuuu 6yLet

KOHHIICCI(I4M CCIICHI.ICM.

3alr.leTllu, iITo BblBeAenuue Qopuyr'lbl oIIuCL'IBaIoT TaK Ha3blBaeMble npe4$o-

KaJIbHbIe CHCTeMbI, T. e. cucTeMbl, y KoTopblx BTOpHIIHOe 3epKa.[o pacflo"IoxeHo

,.p"1 Qorycor,t rJIaBHoro 3epKaJIa (e cxoAsureMcfl nyrlKe 'uyuefi)'

2. 3a$oxa"lbHbre ABy3epKaJrbHbre aIIJIaHaTItqecKHe c[creMbl

Ilpeasor<anbHbre cr{creUn 6u,rra H3yqeHbI IIIeaqIIIl.ulrAoa[ lt Kpetr,euotnl

U,2l'.3epxa.ntHsle cTcreMbl lpao6perarcr oco6uft Hllrepec B CBq3Ll c [porpec-

"oi, 
Orrrbnnot:i u xoco.lu,{ecKofi acipououuu' pl3yqarcxleft y.nlrpa$uoJleroBylo

rAe

Psc. 2

x*l*P:2d. (24)

flolarasQoxyccHcreMblf':l,SaIIHIIreMycaoBl'IearIr'IaHarH3Ma(ycnonae
cruycoe) B BI,IAe

U:sinu"
Irls reolterpHqecKHx coo6paxeuafi oqesl.IArio, qro

2i: u' -2i';x: I cos 2i - p cos a';
g:l sin2i-Psina'.

I,is ars$epenlrualtnoft reoMerpun (cu. (9)) creAyer, ilro
dolLQL: ;; p .

204

n uHQpar<pacHylo o6nacrw CneKrpa, lAe nper'IOMr'IflIoIqHe KOMnoHeHrbI Ma"Io-

npr.o.,irror. Iloerouy paccMorpuM raKxe Ii MaJIoLI3yqeHHbIe sa$ora;lrrmte cu"

"r"ror. 
B nepaou npltO"rrnxeriHu arl CLICTeMbI 6unll pacctnlorpeHbl !,. Maxcy-

"Ouor* 
t3l. Mil no.nyuNrta KaK roqHoe peueHlle eroit saAa'{11 , raKLI npu6;tuxeunoe

(r-"raa praon), uio nosrongr ,irerKo paccqgrbrBarb 3rlz cl{creMbl AJrq nrc6oft

cBerocsJrbr r.r Ar4aMerpa, He npu6elar K rpyAoeMKoMy pacqery xo,4a 'ryueil'
Orpanuuranac, "ryraett 

anlasaiuqecxoli cucreubl, npeACTaBiIsIoIqHM sau6Ont'
rulltl npaNuaqecxuft HHrePec.
- Pac'crulorputr (puc. 2)'saooxanbHyro cucreMy H3 AByx -3epKaJI; 

ee soxyc
HaxoAr.rrcr e roqia F, coeueuleusoft c HaiIa,'IoM KoopAHHar; 6yaeira I{cIIoJIb3oBarb

np"*rr" o6osHaqeHr.rs H KOOpAHuarlr (cu. u. 1). vC.nOBue ucilp-aB.neuux cQe-

pi.ruecr<oii a6eppauua Ha ocu AJrfl rrpeAMera, pacnor'Iox{eHHoro ira 6ecroHeqnocru
(r.rs npranquna tDepua), 4aer

(25)

(26)

(27)

(28)

(2e)



CCTfi F JIEX{AT CJICBA
qTo

(30)

(31)

(32)

lloAcrasuNl (32) u (26) e
tg l':

(31) n peul{M noryrleHHoe ypaBHeHHe orHocI'IreJIbHo

,n4PO- p (l - cos a')l - (1 + P) sin a'
tgi' :

2d - p (1- cos a') -l- (t + P)sin u' tg 7-
floraraq I : sin2 $ ^ 

yr rornar (29), HaxoAr{M

t dp d*t-P-|
T-[t : Td.a7tr;4 '

T'IJILI

dp d+t-l - P2vr-IJTTG=Tp--Tt+T(4'
3ro ypanneHue npnBoAl{rcfl K .rluuefiHouy IloAcraHoBKok z : llpZ

dztD-
-a. * t'z: Q'

rAe

P: ,rd,*,,t,, 1t,. O:---=-:T' ^ .- (dlt)(t-t) ' \ (dtt)(t-t)

flponepr<ofi y6exAaeN{cq , q1ro 21 : tld $snsercs r{acrHblM peIxeHHeM sroro
ypaBHeHHr, a noroMy o6uee pelreHI're z MoxHo ruafiru oAuoft KBa,4parypofi:

-l pat
Z:4* aa ' . (33)

Hafiaerr,t HHrerpaJI:

- irar : - (d-,)l @T#4- \*4="
Pasnarafl n6AbtHretpar'tlHble BbIpaxeHLIfl Ha [pOCTbIe ApO6a Ii HHTelp1pyfl
uX, HaxoALlM

-\rat : - ffit\r# + Ir5l + f-l\ h *\h) :
: rh\# - h\*: rnr(d + a#tr - tfit + c"

floAcrasaa 3ro B (33), nolyullttl

flparu,,ro 3HaKoB npe)KHee (cu. q,l; 3aMerllM uro m(0,
or rJraBHgro sepKa,'Ia (puc. 2.) I4s (25) u (28) HaxoAI{M,

sin u--psin u * lsin2i.

Bupaxeuua Q{ u (27) mwr
2d : p(l - cos u') + l[1 * cos2i].

I4s (30) uaxoauu

,: + + c (d'+ t)'*J- (t - t)"': +
flocroqHHaq C onpe,qe.taercfl H3 ycJIoBHr, uro l/p (0) : l/(d I m):

C:l(d*@a#Yr.

I

t4

(34)

(35)

Tarau o6pa3oM, loJryrreHo TorrHoe pe[IeHHe, Bblpaxarcuee MepHALIOHaJIbHOe

cerreHue BroprirrHoro sepKaJra qepeg [apaMerp l; ouo HMeer cpaBHI{TeJIbHo IIpo-
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crofi Br.rA r4 yAo6Ho AJrr Bbrqr{cJreHr.rfi. 3Har roqHoe peuenze, Mo}KHo rrpeAcra-
BI'ITb p B BI4Ae PflAa nO creneusnl l:

, p:5'-s'(m|*l)1+letZ(m*l)r+dltr+..., (36)

r4e s':d*m,
AHa,roruqso [peAbrAyqeMy MoxHo [peAcraB]rrb ypaBHeHHe BTopuqHoro

BepKa,ra B AeKaproBbrx KoopAr.{Harax (uepes naparvrerp l):
x1: - pcoslz': - p (I -2t);
Ar: - psina' - -2plfT( -T

I4nu, ucwntoqrlB napaMerp l, no,ryuuM B BLrAe pflAa

a?: TTf#w - ( +hvF [, t, * ') - T +++d7*'-..., (37)

rtrc W:,vr*s'.
flo-npexneMy B flepBonr npz6nuxeHr.rr.r MepHAHoHa,'rbHafl Kpr.rBafl BTopur{Ho-

ro 3epKaJra rBJrflercq KoHuqecKHM ceqeHueM. !,.nr r.raauoro 3epKa,rra Haxo-
AHM

x : 2d - p - l.
I4s (30) u (31) HaxoAL{M l; noc,re BBeAeHLifl noAcraHoBKu t: sin2$ ,oryur"*

l:d.-pt+'W
floAcrasus 3ro B flpeAbrAyuree ypaBHeHHe, HaxoAr4M

x: d.* p(l- 1) + t(t-t)(t +p)2
d-pt

Vuosae arrJraHarrz3Ma (25) nocJre BBeAeHr.rfl napaMerpa

u :2{t0=Tl

(40)

(38)

I npuHr.rtr.laer BI..IA

(3e)

Bupaxeuu.a (38) u (39) onpeaeJrflror napaMerprqecKu Qopr'ry uraBHoro 3epKa-
Jra; p HaxorHM us (34) u,ru (36).

HafiAen raKxe BbrpaxeHue AJrfl r,'raBHoro sepKaJla B BHAe pflAa; pasJrarafl
B pqA rro creneHflM I (38) u (39), no.rryulrM, HCKJTIoqHB napaMerp I u o6osuauun
'U:X+m,

- - 4d 2d2s'
ttL-_7t_-,tL_u * I fs'" (1*s'),

kltax, MbI [o,lytILUIH KaK ToqHoe, TaK n npn6nu>xeHHoe pelxeHl{e AJI' orlpeAeJle-
unn Qoplru rJraBHoro H Bropr.{qHorc 3epKaa B arrJraHaruqecroli saQoxarrHoft
cl.{creMe. ToqHoe peixeHr.re npeAcraBJrrer oco6rrfi r4Hrepec AJIfl cBerocnJlbHbrx
cr{creM (rarraepu Arr cneKrporpaQoe) , a raKx(e Arq paArzoreJrecKorroB, I{crloJrb-
Syroqfix BecbMa cBerocrzJrtHoe rJraBHoe SepKaJro; lna npu6opoB, ycraHaBJlr.rBa-
eMbrx Ha l4C3 w, 6a.n,rouax, rpe6oaaunn ra6apuron u Beca raKxe BbrHyxAalor
HC[IOJIbSOBaTb CplCTeMy CO CBeTOCIIJIbHbIM TJIaBHbIM 3epKaJIOM; B STOM C,'Iyqae
pacqer no rpu6.nzxeHHbrM Qopn,tynarra ttpLIBoAHr r 6o.rrurult a6eppaqaau.

3. t{acrHufi cnyuafi ABy3epKaJIbHbIx arlJiaHarnqecKnx cncreM -
CI{CTOMLI C IJIaHOI{AHIIIM 3epKaJIOM

Paccuorpuu sa)Kulrfi qacrnufi cryvaii arrJraHararlecroil cucreuu, KorAa
OAHO LI3 3epKaJI flBJIfleTCTI IIJIaHOHAOM, T. e. ero I{pI'IBLI3Ha IIpI'i BepIXHHe paBHa
HyJrro; orrrrrqecKafl cHJIa sroro 3epKaJIa ral(xe o6paulaerca B HyJIb, a noroMy

$oxycuoe paccroflHl.Ie crrcreMbl (npzHaroe HaMLI 3a elIaHItqy) paBHo Qorycuouy
paccrosHHro Lpyroro SepKa,'ra.

206



Cncreua ((sepl(aJlbHblfil [Ilunlr>.3ra cl.tcrel',ta (puc. 3) cocrour u3 sepxaJlb.'
uofi xoppexquoHHoft rJIacrL.IHKI{ c nnocroft (nnn nouru nnocxoft) nepuruuoft
,u cQeplluecKoro (r,rJrr,r BecbMa 6nugxoro r upepe) Broptltluolo sepKaJla, IIeHT_p

KpHBI{sHbI Koroporo coBMeIIIeH c qeHrpoM xopperUuonnoft naacrunxu. flo1o6'
Ho o6HqHOfi cucreue [IltvIn,4ra, GepKaJIbHbIfi IIIItttAr> IlMeeT 6OnrUtOe IIOJIe 3pe'
[rHs I{ ,q,O[yCKaeT LICnOJIb3OBaHI,Ie BbICOKHX OTHOCI4TeJIbHbIX OrAepCrUft,__a.IIO3-

rorr,Iy npe,qiTaBJlseT 6o.nruofi I{Hrepec AJIE KocMHrlecrofi aCTpoHOMHI'I. Hafi,Uerra

Puc. 3

:MepHAHOHaJIbHOe CeI{eHHe BTOpI'ltIHOrO SepKaJIa; nOJIarafi
us (14) noryqaeM rotlHoe Br,Ipaxenl{el

- I t | 2(1-t)2z:____Tr_2ai,
,.^u'

TAe no-npex(HeMy t:sln'--, kttrlll

- 2(2-t)P: TP=614, (42)

'HJrH B AeKaproBblx KoopAHHarax:

xt: pcos u' : p (l - 2t), Ur: gsinu' : 2plf t Q=[, (43)

'rAe p orpeAerlserca (42).

AHan[s [OKa3bIBaeT, qro BrOpIrIIHoe 3epKaIo He fBJlsercs 1oquofi CSepoft,
.a HecKoJIbKo orcrynaeT or Hee B orrrll{qlle oT KJlacchqecxoro IIIUIzATa, rAe ycJlo-

Br.re arJIaHarIz3Ma BbInoJIHeHo roJIbKo B [epBoM npu6;luxeuuw. l4s (17) u (18)'
yr{HrbrBaf (42), saxolaM (c1 : 0)

(44)

cr:0 u d:2,

(41)

,3ru napauerpfiqecKEe ypaBHeHr,r s onpeAeJlfl lor MepLIAI{oHaJIbHoe ceqeHl'Ie rJIaB'
Horo sApKani. I,Iurcpecio, qro roqnoe BblpaxeH.I{e AJIn--KoppeKquoHHoft no'
sepxuociu c11creMbr UltranAra r{Meer croJlb rlpocrofi nnA. Moxno [IcKJIIoriHrb H3

.,uByx nocneaHr.rx ypaBgeHzft napanaerp t Lt roryqrrb )c 16aK Qyurqurc u, Ho 9ra

.ro.IHag $oprrlyna l{Meer c.roxuufi Br{A, nogroMy flyque ucnoJlb3oBarb pagJlo'

)r(eHr{e Jr UO CTetteHEM y2 (ero MOxHO noflyquTb, pasJlalas B CTe[eHHbIe pfl,4bl
'rfiUHHcKrloqafll):

x.r 1 : - # - fiu' - fuu' ... : u. (45)

HaftAeunue Sopuy.nlr rro3BoJrsror paccqr.lraTb (3epKaJIbHbIil T-IIntIaAo, He ttpH-

6eras r rpyioer',rxouy pacqery xo.U,a nyuefi. Ha nparu'IKe o6blqno BBoArIr He-

6o.nluryrc 
-r<pueueny [pH BeplxuHe KoppeKquOuuoft noBepxHocrn; B- sroM cJIy-

;;;r; pu.u"r, 
"" 6opnro, cd'IeAyer HCIIorIb3oBarr $opuy,rry (19). B [4, crp' 961

Mbr BbrBeJI[ Qoplryny, [o3BoJIfloxly]o HaxoAlrrb KoppeKUIloHHbIe IIOBepXHOCTI'I

A,'rf flpogsBO,rsnOft KOHIIeHTpLiqeCrOft CHCTeMbI. B clyuae, KOIAa KOHIIeHTpI'{-
rrecKaff crrcreMa BbrpoxAaercfl B oAl{Horlnoe cQepnuecKoe 3epKa.no, a6eppaqa.u

KoToporo ucnpaBJIslorcfl xoppexquouHoft nnacruuxoii (cucreua llft'ln.[ra),
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noJlyqaeM Qopuy noBepxHocru stoia lJracruHKH B Br.rAe (n Harlux o6osHaueHanx)

vt1-.,- 1 [aa,Sau,45a' \tu -r- t _ v _ -l_l 
\T, - Zs6_ f g6,f .,.) , (46)

rye n - noKa3areJlb npeaoM,lleHHg creK,'Ia nJIacrI,IHKH; a - orcrynJleHHe IIo-
BepxHocrH rJracruHKH or lJrocKocrr.l, Kacare,rtlrorl npz BepixHHe (a6cqucca).

flpu n: -1 noayqaeM Qopuyny, nepBbre ABa qd'reHa xoropofi coBnaAaror
c (4^5)., xoecpQaqueursr rperr,ero q,,reHa orJrxqalorcfl, Ho He cyx,(ecrBeHHo (na

-6To).3ro pas,rriuae o6tqcHsercq reM, r{ro BbrpaxeHre (46) BbrBeAeHo B npeA-
IIoJIoxeHHLI, r{To rioBepxHocrb BTopt4qHoto 3epKaJra - Tor{Has cQepa, B To Bpe-
Mfl Kat< B cryrrae (45) aropuuHoe 3epKa,'io HecKoJrbKo or,tuqaercrr or cSepu.
,[,.rra aropuqHoro sepKar'ra loryqaer,r BbrpaxeHr.re B Aer(aproBbrx KoopAr.rHarax
(pae,naraelr (a3) r pflAbi H ucx.rrrovaeu l):

(47)

rAe &, - xr m-d.
Cucreua IllHtuAra c KoppeKUI4oHIIbtM 3epl(ar'roM o6naAaer rIeHHL,rM csoricr-

BOM - rrJraHOuAHOe 3epKaJrO MO)KHO HaKJTOHETb Ha yroJr Ao I - 2" (n saaucu-
MOCTH Or rpe6OAaUUfi r XaqeCrBy uso6paxeHHfl H or orHocHreJrbHoro orBep-
crua) u raKrzM o6paeou BbrrroJrHflrb rHAVpoBaHae (c,rexeuue) sa o6rerrorvr.
3ro uueer 6o.nrmoe 3HaqeHHe 1"ra npu6opoB, ycraHaB.rrr{sael,mix rua 6alnogax
uIjC3, ToqHocrb cta6unuea\r{r.r Koropbrx HeAocraroqHas. Tor.qa roqHoe cJrexe-
HHe sa o6texrotr (n ne6o.ulurux npeAeJrax) uoxer BbrrroJrHflTbcfl rryreM iroBopo-
Ta n,'raHor.rAHoro 3epKaJra.

cNcrema Pafira (a_epxa.lrnaa). cacrerraa (3epKa,rr,Hbrii Palir> Moxer pac-
cMarpr.rBarbcs xar o6o6qeHHe cHCreMbr (3epKa,'rutr,rii fuuraTlr>, oHa raK)Ke
cocroHr H3 nJraHoHAHoto 3epKaJra (r'nanuoe sepxalo) r.r BropHrrHoto BorHyroro
3epKaJra, Ho paccrofHr.ie MexAy 3epKar'raMa MoxeT 6urt npouseonlHtn4. cI,I-
crenaa Pafira, noo6qe toBops, o6,laAaer acrr.rrMarH3MoM, H no,re ee MeHb[Ie,
HexeJrr{ IoJre c[creMu IIIHruAra. C(tepuuecxaa a6eppaquf H KoMa B cr{creMe
Pafira ro,rrHocrbro ycrpaHeHbr. Qoprrryna (19) o 3roM c,,ryqae HMeer uy.nenofr
xosQ$uqueur rrpa U2, r.e .

l-d-rn _ tl
4d v,

1-d-ffi:C.

LA (1 { 4d\ s6 (30d2 4 tld + 2) aa:;:;;L-m__wa- ____ffi, _,,. (.16)

.(.rra aroparrHoro 3epKaJra wz (22) HaxoAr{M

u\,: - n* -'*@2 - ..., (4e)

rAe@--.r1 -m-d.SxcqeHrpircaTer BToprzqHoro 3epKa,rra (a nepnou npu6.naxeullu, oqeBr{AHo,
3epKaJIo flBJrflercfl KoHHr{ecKr.rM ceveuzeu) onpeAe,'rflercfl Bbrpa>xeHaeM

,
€":I--:

d
(50)

orKyAa

@opuy.rra (19) npuurnaaer BHA

llpu -d: 2 no"rrylaeM e2: 0 (yxe usyueuuui.i (3epKa,']bHbrir lUuagr>), npu
d<2 noryr{aeM e2 <0 (cn.urccuyrr,rricQepona); npu d } 2 uueeu l>br> 0
(a,r,runcoag) .

O6rrqno cHCTeMa Pairra HCtro,,rb3yercfl npH yMepeHHbrx orHocuTe,'rbHbIx
orBepcrr.tflx, Kor7,a Qoplryntr ( B) u (49) aarcr AocraroqHyro rorrHocrb. flpu ue-
o6xoAlzr,rocrn MoxHo Hariru H rorrrrbre Qopuy,ru A,'rr noBepxuocreri aepxa.r,
noAo6so roMy KaK sro 6br,ro Bbrno,'iHeHo B npelbrAyuIeM pagAeJre A,rrr cucreMbl
IIIuuAra. 3uan noaepxHocrb rrJrarionAHoto 3epKad,ra, Mo>xHo s,ahrv u Qoprrly
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noBepxHocrH npe,'IoMfl qloueft nJlacraHKlI A,IItl KJIaCC[qeCKOrO Pafita:
f ua (l|4AuB I I

,t-tJ I-l l-" - ll6d | 792d2 | "') n-[ '

I,I(€ [t : X - m; /? - nOKa3aTeJIb npeJIOMJIeHI'Ifl CTeK,'Ia LTIaCTIiHKII. OOprtla
noBepxHocra BTopliqHolo 3epKa,'Ia AJIfl KJlacc[qecl(Oro Pafita no-npexHeMy
Aaercr QoprraY.norl (49).

(3epKarbHL,rfi Pafir>, KaK 14 (3epKa,ltsstfi LUntu4r>, no3BoJlser npoll3BoAarb
rHAr{poBaHI.Ie nyTeM HaKJIOHa UIaHOI{AHOIO 3epKaJIa, Ho AonycTI.rMbIe yld'lbl Ha-
KJIOHa 3AeCb MeHbUe I{ He npeBbIIxaIOT HeCKOT'IbI(I4x AeCflTKOB MI'IHyTAyll].

<<Kolsqerofi)) TeJrecxorr. Paccuorpuu aflJraHarzr{ecKylo clicreMy c nJIaHoI.IA-

HbrM BTOpHqHbTM 3epKaJIOM, paCTO,IIOXeHHbIM B CXO.(flUeMCfl nyrlKe (r.laauoe
3epKa,rro-BorHyroe, pzc. 4) . Cucreuy sroro rr.rra ,[1 . Maxcyros [3] uassar.

(51)
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Puc. 4

(KOJrbqeBbrM) TeJIeCKOITOM H [OKa3aJI, qTO SKCqeHTpLICLITeT UIaHOHAHOTO 3ep-
:raila ez : oo. Konsqesort TeJrecKo[ rrpeAcraBJlfler 6onruofi r{HTepec, TaK KaK
nJraHor.rAHoe 3epKaJro MoxHo HaKJIoHflTb Ha yruIbI nopsAKa -F5', ocyulecrBJlgr
TeM caMbrM rHAr{poBaHHe, a MaJIbIe pasMepbl BropurlHoro gepKaJla o6.nerqaror
ero HsroroBJreHr.re. ,[,.nn aropltuHorc 3epKaJIa I.I3 (14) npu cr : 0 uaxoAuu

|t2
--+- 

-

p el '!!nt.

2

/ t tr+-ta 

-t\ al
l-'

(1- t)*
(52)

B .racruorvr cflyqae, Kotfta nt: 0 (Soryc coBrlaAaer c TJIaBHbIM sepranou)
6t2-6t+2
J-j-t

ll.Jil4

6, : =,r 
l;1. 

(53)t 6t2_6t+2',
3uaa p, HaxoAr.iN{ AeKaproBbr KoopAr.rHarbr r.r3 lrapaMerpr.IqecKllx nr'rpaxeuufi

.{r:pQ-2t), !/t:2p{f6=q. (54)

,[,nr r,lanuoro sepKaJIa us (20), yqLITbIBafl, rITo KpHBa3Ha n,IIaHoIrAa paBHa
HyJIIO I{, C,rleAOBaTe,TbHo, I 

- 
m - 

2d : 0, gaxoAau

az:4a l-''*o, + [zr', )- +0 + 4d)rdl aB *..., (55)

rAes':d+tt1.,u:x-m.
Ecru npeue6peur routeAHrzM qJreHoM groro BbrpaxeHafl, To 3epKaJro oKaxer-

cfl KoHuqecr{}rM cerreHr.reM (ranep6orofi), excqeurpucr.rrer Koroporo 6yaer pa-
BEH

,r:2$ y t. (56)

3uar Qopnay 3epKa,'rbHoro u.rraHor{Aa, MoxHo nafir:a u Qoplry rouxoft npeJroMJIrlo-
uleii n.nacruHKr{, 3aMeHflrcn1eft sepxalruufi frJraHouA, T. e. co3Aarb 3epKaJrbHo-
JIHH3OByT0 CrzCTeMy, aHa,lOrLItrHyIO KOJTbUeBOMy reJrecKony.

I
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onncaugue MeroAbr Moryr 6um ucnorb3oBaHbr,(Jrs pacqera BecbMa cBero-
,c[JrbHbrx cHCreM (en"norr Ao A : 1 : 0,8); fipri sroM c,relver essrr 60ntuoe
KoJrrzqecrBo lr,'reHoB prAoB (o6trvuo 4-ti u.neuon), onpeie.rrsrcrqax cetreHr{s
sepKaJr.

B cauoe nocJleAHee BpeMff HaM cr:l,ro lr3BecrHo, rITo cBeroclrJrbHble ABy3ep-
KaJrbHbre crrcreMl,r HaMeqaercs HCrroJrb3oB&rb I.r A,Is IIpflMOtO sOrorpaQuiona_
H:/.s. If,e6a-B AaJreKoM ynrrpaQronere (nporpanr,aa <oaycr>) c uoruoqbro paKer
uI4C3 [5]. Pac,rer crcreM, onucaHHbrx s [b], raxx" ro*"i 6nrr sHnorHeH rto
onucaHnort MeroArrKe.

Aorop rpu3Hare/reH npoQ. B.K. llpoxoQreey ea rpocMorp pyKornca
H UeHHbre yKa3aHr.rfl.

22 gexa6pa 1972 r.
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npu6opocrpoeuuu. M., <Hayra>, lg6g.
5. Le programme Faust, May 1972, Paris.



vAK. 523.841

OorosxeKTpncecxue [ccJreAoBaH[fl cJla6brx MaTHHTHsIX nonefr sBe3A. CeBepHbrft A.8..
KyslxI-IHoB B.M., HuKynrrH H,C. l.,lsB. Kpnlrrcxoii acrpoons. o6c., 1974, 50,.3.

Ha ocsose cKaHHpyroqero cnexrpoSorolrerpa 2,6-tt pe@,rexropa KAO u r,roAynsropa Kpyro.
rofi noanpneaqun, pa6oraou:,ero B onerirpoHHoii cxeMe cuHxpouuo-$asoBoro AereKTopa, pa3Bur
6oro3neKTpilqecxufi verop, perrrcrparrHu 3Be3Arrblx npoAod'rbHbrx no.neil. Melog 6ur nporepeH no
varunruo-nepemeHuoil eoes4e B CrB. HaftgeHo yAoBflerBopHTerbHoe corJlacue MexAy uaruuulr So-
ToaneKTpuqecKflMH H cneKTpocKonHrIecKuMH u3MepeIIHflMil flpecrona.

Eurru o6uapyxenr,r c.na6rre npoAonbHbre nofle, He npeBocxoAtrulue, KaK npaBHro, 200 ec Afltl
cBepxruraHra ? Cyg, a raK)Ke cnopaAr.rqecxoe rroflBreHHe cna6ux norert -50 + 150 ec H IIeHbue
gnt a CMa, ct, Lyr, P Gem, cr CMi, p Ori, a Tau u ,qla HeKoropblx Am-sresg,

Hau6oree DaxrrbrMH flBnflrcTCfl 6blcrpbte H3ueHeHHfl, 3a HecKorbxo AHerl, BHaKa !I Hanpsx<eH-
Hocru noJrfl rnu xapalttepa xpocconep-e$$exra, ua6rrcgeuHbre AJr Her(oropbrx 3Be3A, Tarux, Katt
? Cyg, B Ori u o, CMa, 3rx ugueueHsq, KaK noKa3aHo aBropaMu, He Moryr 6urr npunucaubt MoAe-
Jfl IIaKIOHIIoIO MaTIIHTHOTO pOTaTOpa UnH KoIIBeI(IIHU Il, BepOqTHO, CB93aHbl c HeKoTopblMH CneqH.
$uuecxxuu xoae6asuqMn Ha rroBepxHocrH 38e3AbI.

Ta6r. 13, utt, 26, 6n6t. 44 uass,

vAr( 523.841

O BrtlqHHL HHcrpyueHTaJlbnofi no,nrpnaaquu Ha H3MepeHHs npoAoJrbHbtx Marrlur]rllx no,nefr cneo4
c uarHnrorpaoou. K y B rr r.r H o B B. M. HsB. Kpr-rMcKofi acrpoQue. o6c., 1974, 50, 52,

Paccuorpeno B,rHrHHe HHcrpyMeHTaJIbHoil norspH3aqHH, Bo3HHnarcxlefi npH orpaxeHflH cBe-
ra or nJocKoro 3epxara cHCTeMhr nptrMoro KyAe 2,6-il peorer(ropa KAO, ua H3MepeHHs npoAo,cb-
Irblx MarHtrTr{!,rx noner'l sses4 Soroa.nexrpHqecr(HM MeroAoM. Pacqeru npoBoAHrucb c Hcnonb3o-
BaHHeM reopntr yHHo Ha npuMepe nHHufi Cr I1\4254,35 B cnexrpe TCyg H Fe17h4233,l7-ct2
CVn.

B cnyqae MarcuMaJIbHoro Bnsflnur uHCTpyMCnraJrbHofi nonxpusaquu n cursltoil nonepec-
Hocrs norfl 1'y : 80") npv oH : Ll\H/LXD < 0, 1 -:- 0,2 aMilruryAa cHrrrana ruub yMeHblxerla Ha
MHo)KHre,rb A = 0,65 ua-sa rpanc@opMa4uH t{pyroBoil nolrpHsaIlun n aHueI:iuyto. flpH 66nbuHx
Ufl npoHcxoAHT nepepacnpeAeJleHHe cllrllaJla BHyTpH Korlrypa JIHHHH, qro Moxer flpHBecTH K

ous6oqsofi ero HnrepnperarrHH (HanpHMep, Mo>Ker norrBHrbcs ro>xuufi xpocconep-s$Serr).
Es6.n.9 nass., urr.2,

vAK 523.842
OcMeuleHHHnHHHilLill"6T0SBcneKrpaxMarHHTHbrxrresg,florocyxsHaH.C.Hss,
KpLrMcKofi acrpoous. o6c., 1974, 50, 57.

Paccuorpen Bonpoc o BosMolKubrx npnqHHax cABHra B KpacHylo cropoHy nsuun aurrs Li f
10708 s cneKTpax MarHurHbrx sBegA, BeporrHee Bcero, qro AeilcrByto'r ABe npuqHHbl - H3oronH-
qecKuil cABuf x 6lenguponauHe nHHHu THTHTI nuHHrMH HeoroxAecrBJreHHbtx 3reNIeHTos (Bo3Mo)K-
Ho, gro fltrHflH RE unil rnHHH MoreKyr CN H TiO).

Ta6r. 3, u.nl. 5, 616r. 9 uasn.

vAK 523.82

'I'pexr{BerHBre srexrporlorouerpHqecKHe Ha6rogeura (t2 CVn a 0 CrB. Me"fiK JLfl. }'Igs.
Kpuucxofi acrpo$xs. o6c,. 1974, 50, 63.

TpexuaerHsle $orosrexrpnuecxue Ha6rrc4eHHq MarrrHrHr,Ix repeMeHHblx a2 CVn H 0 CrB
npoBoAHnHcb ila 20-cil pe$lexrope I(AO a $orouerpHuecroil cHcreMe, 6.[usxorl K UBV, B orAenb-
rrbre nepHoAbr c 3.VII no l0.lX l97l r. O6e nepeueuuue Ha6rogarncb cAByMr 3Be3AaMu cpaBHe-
uur. Cpe4url rrBaAparrrqHarr oulr6xa o4uoro ua6ro4eHilfl B xax(AoM @urr,rpe dlm,014,

Kore6arrur 6recxa c{2 CVn u l3 CrB coornercrsybr nepHoAy H3MeHeHHq MarHilTHoro nonfl.
Kpualre 6recxa nepeueuHbrx cxoAHbr no $opue Bo BCex rpex drunsrpax. Aunaary4rt asveHeHuil
6recxa s xerrbrx, cflHux H $uoreronlrx nyqax nopaAKa gm,Q5; 0n1,03 H 0n1,03 gln a2 CYn u
ottt,o4i \m,ob n 0m,05 - Ars F CrB.

Ta6t, 2, xnn. 2, 6s6t. 17 xags.

vAK 523.84

Ha6aro4enun rHHeEHoii nonepH3ar{HH HaryqeHHq 6enHx KapnuxoB. E O u n o s IO. C., IU a x o r.
c x o fi H. M., I,l3B. Kplrucxoii acrpo@x3. o6c., 1974, 50, 68.

flpueo4arcr pesynbrarbr MHororIBerHblx (U, B, V, R) Ha6rrcAeHHil rusefiHoIl nonrpu3au,Hn
rr3ryceHHe l4 6errtx KapJrtrI(oB u roprcHx cy6xap,raxon, Bblno.rHeHHblx s 1969-1971 rr. Hafi-
AeHo, qro y HeKoropbrx 6ernx xapluxoB pa3rHqHbrx ctrer(TpaJrbHbrx KJaccoB ua6lrc4aerca sauer-
Han ruseiiuaq nonrpH3arlur lx u3nyqeHHrr. Beruqurru trorlpu3auuu o6rtquo nc npenocxo4rr l0/o
(KpoMe Grlv +70'8247, y Koroporo y)r(e H3Becrrra 6orruas nHuefiHa, H xpyroBaq nonapH3aI{I{t).
y MHorHx o6reKroe flonrpH3a[Hfl, no-BuAHMoMy, nepeMeHHa. 3asucuuocrs rapaMerpoB noJq-
pHgau,HH or AngHH BoJrrrbl HMeer crox(Hbtii xapaKTep H nepeMel{Ha Bo BpeMeHH. HgueseHng rtorg-
pu3aquu B pa3lrblx urerax o6uqgo npoHcxoArr He3aBHCuMo.y BocbMH o6rexros o6xapyxreu cHCTeMarHcecKilii xoA no3HuiloHHoro yrna nnocKocrH no-
nrpH3arIHH c AnHHoil BonHbr, Koropbrrl uorxer o6rrcHqrlcq Sapa4eeacxuu Bpau{eHueM B MarIrHTo-
axrusrrofi nnagMe. Ecru ruHer'lnas noflqpH3aqHfl BosHuxaer a $orocftepe 6erux xapluxon, ro
nolyqeHnbre Mepbr BpailteHHq (1,5-25 pal/nxn2l coorBercrBypr MaTHHTHbIM nonqM 103-10'ac.
flpu noalx cBbrue 105 ec ua6nrcnaeuar nusefiHas noflqpx3aUnr Moxer Bo3HuKarb rorbKo Bo
BHeuHHx clorx aruoc$epbI (Hntr B uarHuroc$epe). Berrquglt H 3rraK Mepbr BpaqeHHt t{ coorBer-
crByrcn{Hx KoMnouenroB MarHHTHoro noJlr Moryr 6rtrr nepeueuuuull.

Ta6n. 4, Ynn, 6, 6n6t.35 sass.

vAK 523.84

CrarucrHqecxue gaBHcHMocrH MexAy trapaMerpaMu HHcxoAqulefi nerrr BcnbIUeK 3BeaA THrIa
UV Cet. III a xoBcKas H, H, Hss. Kpur*rcxofi acrpodu3. o6c., 1974, 50, 84.

O6gapyxegol craalrcruqecKue 3aBHcuMocrH Mex{Ay cl(opocrrM}r usMeHeHHq cBerxMocru Ha
pasHrtx $asax garyxaHHfl BcnbrueK 3Be3A THna UV Cet x cBerHMocrbrc BCnl,IlxKH B MaKCHMyMe
6necra. floragaHo, qro 3TH 3aBtrcHMocrH o,qHHaKoBH Ar, gBe3A pa3nutIHblx cseruuoctefi, 3ro o6-
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crosrelilbcrBo o3Hacaer, qro npollecc garyxaHua BclrblrrlKH He 3aBHCHT or cBeTHMocrH sBe3Abl. OA'
HaKo qacroTa BcnbrlxeK 6o.nsu:ofi cBeruMocrH yBeruqHBaercq c BogpacraHrreM cBeruMocrs 3BegA.
CoBoKynHocrb srux Saxropon npHBoAHr x ua6ln4aeurtr"t saBucuMocrflM Apo - 

tlaeupa u KyHKe'
JIs: BcnLllKH lreuuer:l npogorxHrensuocrH cirqe ua6rrc4arcrca y 3BesA ueuruefi cBerl{MocrH.

Ta6a. 2, urr. 6, 6r6n. 37 Ha3B,

vAK 523.841

npoBep6a npHMeHHMocrH xapaxreprcrux scnH[eqsofi axrHBHocrx aBesA THna UV Cet s ux
yrorneuue. q y r a it H os n' Q. Ves, Kpsrt'tcxolt acrpo@us. o6c., 1974, 50' 93.

HccreAosaHtr $oroarexrpnuecKue KpfiBbre 6lecxa n $nrrrpe B BcnbtueK narH BcnEIxHBa]o.
urBx ssesa (yZ CMi, UV Cet,-EV Lac,AD Leo s Vl2l6 Sgr). Maieprar lnonyqeH Ha pa3Hbrx o6cep-
BaropHflx B pe3ynbrare ua6aoqeHufi, npoBeAeHnbrx no nporpaMMc Pa6o'{efi rpynnL't no BCnblxI.IBalo-
urulr-ssesaaM KorusccsH 27 MAC.,(.nr xaxgofi r.r3 sBe3A o6uapyxceHo yMeHbueHue cpeAHefi npo-
Ao.rrxHTeJIbHocrH BcnblueK c yMeHbuIeHHeM Hx aMnJruryAbl. flo.nyuenHue 4aHHue o6 H3MeHeHIiH
qacroTbt noflBJIeHHfl BcnbIuIeK H Hx cpeAHeil trpoAo,txnTeJlbHocrn c allnnHTyAoli npeAcraBreHbl cre-
neHHbrMIr 3aBHcHMocrrMH, H c lrx noMoulbrcAns cerblpex gBe3,q, rcxflrcqaq UV Cct, onpe4eJIeH BKnaA,
B)rocHnblii cra6blMg Bcnblul(aMH B cyMMapuyro grreprHto BCnbrIIIerrHofi attrHgtlocrtt. floxa3arro, qro STor
BKJTaA cpaBrrHTe,TbHo HeBeJlHK. Teu calruu-no4rBepxAeHa npHMeHhMocrb BenllqHHbI >P (nonyqae'
Mofi HHTetplpoBaHHeM KptrBbrx 6necxa scex 3aperffcrpHpoBaHHblx BcnbllteK H nocneAylou{EM cyM'
MHpoBaHr.IeM pe3yJrbraroB HHTerpHpoBaHHl) s xauccrre xapal(TepucrHI(u cyt'luapuori 3HeprHH
sc;Hue,{sofi axrHssocru snee4lr. O4Haxo grr UV Cct npoAorxeHHe nonyqeHHblx SaBHcHMocreii
qacrorH noflBJreHHq Bcnbrrilex li cpeAHefi npoAonxHTenbHocrx or aMnJIlrrygrt Ha cla6tIe BcnbIuIKrI
oxaSarocb HeBo3MoxHblM, TaK KaK oHo npHBoAHT K BbrBoAy o roM, qTO CyMMapHafl SHeprHfl BCnbI-
uex 6ecxouequo BerrlKa. Haun nepecltorpeHa 3aBHctrMocrb IIpoAonx[Te,lbHocrH BcnbIIrIeK or cBe-
TuMocrl.t snee4. flocue roro r(aK MbI npulrflJrH Bo BHHMaHtre cytr{ecTBoBaHtre Anq xaxAoll SBe3AbI
9aBHCHMOCTI1 trpOAOJIXtrTenbHOCTU BCnbluel( OT aMIITHTyALI, 6Hl ltiOel nOATBepXAeH BblBoA, no-
nyqeHHbrfi Apo'r'gasHpa H nosAHee Kyureneu, o roM, tITo npoAor)r(HTenbHoctl ecnrluex 6ollue
y soesg 6olrurofi caeruuoctr.

Ta6t, 7, 6u6r. 82 uags.

vAK 523.841

HeKoropbreOoroMerpucecKueoco6esHocrucsu6uoruqecxsx3BeSA.EenrKHHaT.C.Hss'
Kpuucroit acrpo4)H3. o6c., 1974. 50' 103.

PaccuorpeHu pe3yJrbrarbr SoroererrpH.recxlrx ua6rrc4esxii l2 cuu6nortrqecxHx 38e3A, no-
JryqeHHbrx a 6ucreu-e tlBV.3rw eeesgrr uuercr pasuoo6pasHsre 6opMbt KpHBbIx 6lecxa (nelpasurs-
Hbre, nepHoArqecKHe runa Muprr I(Hra). Ha AsyqrerHoii ruarpauue (B - l/\ - (U - B) o.ut
pacroflararorcq 3HaqurerbHo niaaee sses4 rlasHoil nocreAoBarenbuocrH. IIoI<a3aHo, uto srll So-
iouetpuuecxuc oco6eulrocrx cH"la6noruqecxux 3Be3A uo>xso o6'tscuurb B paMKax uo4e.ru 4aoilxoil
3Be3Abl.

l4an, l, 6u64. 12 sasr.

yAr( 523.842

cnexrpo$orouerpHrrecKoe HccJeAoBaBHe 3arMelIHo-nepeMeHHbIl
K o B c K a s T. M. Hso. KpsIucxofi acrpoous. o6c., 1974,

Hg.naraorcq pe3yJlbrarri H3yqenilr cneKTpoB garMeHH.o-neperreHHrlx cucren CC Cas u RZ Cas.

Cnerrrpcrpanusr 6brrH noryqeubr c 4rcnepcuerl l5 u 36 A/rtr na 122-cil^pe$lerrope I(pbtMCt(oii

acrpo$usuvecxoli o6cepraropNn B EHTepBare AIHH BoflH 11,3600-4900 -3.. Hu6r,oA"*rl flo:(a3a-
nH, qro B cHcreMax CC Cas H RZ Cas ga6lrclalorcfl cnerrrpbr rorbl(o tnaBHblx KoilInolrerrroB.

Pe3ynbrarbr HccneAoBaHuq iroKa3anrr, uro l) uaautte KoMtroHeHrbI CC Cas (Sp 09,4 V)
H RZ Cas (Sp 42,8 V) eBnrrcrcq sBesAaMH rrauuoil trocreAoBarenbHocru u o6ra4arcr cuHxpoH'
Hocrbb oceBoro u op6urarruoro apauleHufi;2) nonyqerrHoe ra xprraoii pocra coAepxanHe xene3a B

arucc$epe RZ Cas, no-Bg4trNroMy, HecKorbr<o MeHbue, ueu r aruoc(repe Corsua, a coAepxaHtre
tsraxa 6rusxo K corneqHoMy.

Ta6n,7, viln. 3,6w6il. l5 sass.

v.n K 523.855

HccJeAoBaHue qeu'rparrHofi o6racrn ranaKTItKIr NGC 3077. AprartoHoB E.fI., Hasa-
p o o a ,rl. C. Hss. Kpuucxoft acrpoous. o6e., 1974, 50, 115.

Ilonyr{eHo pacnpeAereHHe 3ileprHfl a qeurperruHoii o6racru raraKTHr{H NGC 3077 Ha pa3HbIx
paccrosHHsx or rApa, Henpepstruufi cner{Tp qApa raraKTlll(u nnocKtrii H ornnqaerctr or 6onec
<nosArrero>> HeilpepbrBHoro cner(Tpa nepudrepni'lrrux o6racrell. 3aueqeHo pasABoelrtre rApa B NGC
3077, BuqucreH noror{ H3JryqeHHfl B H a u H0 A,trr flApa ranal(rtrKH. Iloxasaso, qro HeflpepbrBflblii
cnexrp NGC 3077 noxox Ha HenpepbrBubrir cneK'rp cerirlreproacxoii ranaKrHrtH NGC 1068. O6cy>x-
Aaercq Bo3Moxuocrs o6rrcHeuHr trolrHsarltrH rasa u 14K-[sayqeH]rfl ranaxTsxr NGC 3077 tptr'
cyTCTBUeM B ee rrApe nrarreTapHbrx TyMarHocTer"{ H Hx (eHTparbrrblx 3Be3A.

YIan. 7, 6s6tr. 25 ilass,

vA r( 523 .03 5

EaJbMepoBcKHii AeKpeMeHT B cneKTpax ABlrxytrlaxcfl cpe4. Cryuaii y4apnoii HorrH3aIIHH H yAapHoro
ros6yx4enlra. f epil6epr P.E., IIIuorr 3.O. l4es. Kpsrucrroii acrpoSua. o6c., 1974,
50, 122.

Ha ocHoBaHEu reopHE ABffxyuluxcr o6onouex BblnorHeH paccer 6arbMepoBcKoro A?vDeMeI{Ta
B crr.jKTpe x3nyqeulu BoAopoArori nnasuH, crarLHouapHoe cocrorHUe l(oropofi noAAep)r(HBaercfl
HepaAr{arr{BHbrM HarpeBoM u uouusaqueii. Hall4eun peueHlrs ypaBHeHHil craqHoHapHocrH Arr tra-
cererrnoctcii nepBbrx 30 ypoBrreii BoAopoAHoro aroMa. Bbr.rrcreHrq BbrllorHeHbr Anfl orel{TpoHiloil
TcMtreparypbr or l0 000 4o 25 000o I(, 3ner(TpouHorlr flrorrrocrrr o'r 108 4o 1014 cil's !r Atrana3orra

^0BerHqHHbr 0i; - aeporruocrrr BbrxoAa Lo-xnaHra H3 cpeAbr - oT eArrHHqbr Ao cTonb Marblx 3Ha-

ueuuil, rrrga 3Tor napaN{erp neperraer 6brr6 cyqecrBerrHbrN{ B 3aAaqe. PaccN{orpeHbl 3aBucHMocru
ua:ererrrrocreri ypolrreii (b7), aepoaruocrerlr auxo4a 6arbMepoBCr(rrx KBaHroB u3 cpeALI (072), ne-
poaraocleii BbIxoAa I(BaHToB B qacToTax uepnux.nunxft30nepaHx cepHii (B7,;_11 rr oTlroctrTeJbHblx

HHreHcHBuccrerl 6ars:ueponcxux ruunii or tseflHqHH 7'r, rt, w 0!1. A"n xax4ori f, orHoueuHfl
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IunllHp rpeAcraBrrrcrcr xapaxrepuorl noBepxHocrbo HaA nrocKocrbro <r{ F$11, H Ha (xpeore).
3Tofi noBepxHocrI.I MeH.flerct xapaKTep ncero 6anruepoBcKoro AeKpeMeura, flpn 6oarurax glexr.
poHHhrx nnorHocrex ())lOrs c.&-e; s gaueruoft HenpospacHocrH cpeAbr (0201 < ro-r1 uHreHcllBHocrr>

lHs oKa3brBaercfl'MeHbrrre /gu, n no uepeigarrHefiuero yMeHbueHtrn B$, nepaoencraa runa .I11o (
( 

'UB 
a .IHy oKa3LIBaIorcs cnpaBeAnHBbI AJIfl Bce 6oree sblcoxxx qaeHoa 6anbueposcxoll cepux..

Ta6a, 4, u,nl. l, 6u61. l8 HasB.

v,[,K 523.75

PasBurrre H T-orrKas^crpyKrypa Bcnbluxu 14 Luo*s lgZ0 roAa. E a 6 u n A. H, Hsg. KpbrMcxoitacrpo$u:. o6c., 1974, 50, 152.

Onucr,lsabrcq MoHoxpoMar,qecxue (n,ruuuu H,,) ua6.nrcg,euufl Bcnbrunlt 6alla BB Ha AHcr{e
ConHII,a c peanbtrblM pa3.peIxeHIteM Ao 1".5. B Hacarbrrbrfi nepH.oA paotopaHue Bcnbrur(H uAer nyreM.yepcaHHq KpouecHblx Qroxxyasuux yeeJrKoB (pa3Mepbr 2-3"1, i. e. pacnpocrpageuneu'aos6vx_
AeHHil' a 19.AunT9In9.t tpKoro BeulecrBa. B npeguaxcuuarssofi $as6 us'scnriuxH Ha6,nbaaeiin
BbIOpoc tpKoro crycTKa, ABHraroulelocfl co cKopocTblo -700 KialceK, flocre vaxcHuyMa BcnbrgKa
HMeer AByxJIeHTOqHyIO CTpyKTypy, KaXAa' H3 neHT O6pagOasnaCr, CaMocrosreJrbr{o. " HaE;;;;;;:cs pa3ABoeHI{e SanaAHofi JeHTbl B,o rpevn 6ttctporo poira ncnuurH, B MaKcHMyMe paccroeHHe Me-xAy KoMnoHeHTaMH npHMepHo b",

O6uapyxeua roHKafl crpyKTypa BcnblrIettHblx aeur (n xpbrne Ha) B BHAe nepenyTaHH!,rx Bo-
noKoHeq 1I y3eJIxoB, HMercu{Hx AHaMerpH oxoao 2-3". Peaarutre pa3Mepbr lrloryr 6urs gaMer}ro
MeHbue. Ha ocsonauuu conocreBJleHHs pa3MepoB crpyKTypHbrx ga6Menr6s s Haqale H B Mar(cH-
MyMe BCIIbIIXXH Ir H3yqeHHfl HaqanbHoro 9Tana ee paSBIrTI.lfl AenaeTct BbtBoA o ToM, rITo B npoqecce
BCITbIUIKH pa3Mepbr ysenKOB He yBenuqHBaoTcF, a pacTeT ,Httrb HX gpnOCTb r{ trorBJrfleTcfl Melree
apxa_a gu$^@ysHafl Marepuq, sanoJrHrrou\ar npocrpaucrno uex<gy uuun.

kltrt, 3, 6s6a. 9 sags.

vEK 523.74/75

4arHHTHbIe norc H spxocrH Ha_ pagrrr,Ix ray6Huax B HeB-o-sMytrleHHbrx ooracrnx Ha conHqe. u a nT. T. Hss, Kpuncxofi acrporlas. o6c,, 1974, 50, 159.

I'Isyvaercr cBsgb MexAy epKocrqMlr, a raKxe MexAy rpKocrrM1r L MaTHHTHbTMH nonflMH Ha
pagHbl-x y-poBHtx B_He aKTHBHbIx o6lacrell ua Coasqe. !pkocin sanHcbrBanHcb Ha 4aoiluolr varuu-
Tgrpq+e {ngycxon acrpo$Hsxu-cxofi o6cepnaropun B r.(eHrpanbHHx cacrflx cneAybulnx nHHHrl:Ho, Kr, ca Ir, Hij, Hr, H6, 1,4227 A Ca 1, l,btB4 A Mg I, Dr Na r, ,"6108 A ca'i Ltjisol Fe j.

Hailqexo, qto oco6euuocru crpyKTypbt BHe oKTHBHux o6lacrefi onpelenrorcfl rlasuuv o6-
pasoM crpyKrypolt MarHHrHoro nonfl. Anroxoppe,raqHoHHbre SyHKuHu'rpxocrell nutuu a z\o/s
noNaSHBarcT HanHque BTopHqHoro MaKcHMyMa n O6lacru pasMepoM 

-40",-xapaKTepHoro Anr cy-
neprparryn.

Ta6tt. 2, ura. 5, 6H61. 29 sass,

vAK 523.745, 523, 746
[IsyceHHe MarHIrrIrbIx nonefi B TeHH conHeqrrbrx nsrcH no OpayHro$epoBblM JTHHH9M c pa3ntrqHofi
qyBcrBHTeJrbHocrr,rc K TeMneparype. f yce jlHoB M.Ax{. Hes. Kpr,rr{cxoii acrpor}ae. o6c.,1974, 50,r 168.

no nonipH3aqtrollttblM cneKTporpaMMaM H3MepeHbr HanpaxeHHocrH MatHHTHoto nonfl H
B pa3rHcH!,rx nrrt{ax qerblDex rpynn nlreu,.ua6lo4aBtxHxcs B 1972 r. Cparuunanrca 3HaqeHHrr
fl, glpeAeaesHbre no rruuuflM Fe I 1,6137,0, 1,6173,8, 16420,0 A, Zr I X6i27,5, t614J,2 u y I
1,6435,0 A. Cgelau BbtBoA o ror{. qro Hanpqx(errgocrb MarHHTHoro nots Il s 6oree reMHbrx y3eyr-
Kax reH_H nflTeH B cpeAHeM rra 300ac 6oJbul, ceM B eto cltJtouHoMteuHolr (toHe.

Ta6n. l, utt, 2, 6s6t. 21 saes.

vLK 523. 76/77

OIleHKa noroKoB paAHoH3nyqeHHs JloxanbHblx ucroqHHKoB Ha CoJrHr{e Ha BoJrHax 1,gi2r5 H 9,5 cil.
F^g.oy_pHlr--A.A.,EprouenH,H., IIaerxosJl, Il.Hie,KptrMcrioU'acrpogue.o6C.,
I 974. 50. 175.

^ IIpxno4lrc, IaHHbI- o nnorHocrflx norol(oB AJra qerbrpex JroKa,'rbHbrx paAxoucroqgHKoB Ha
CorHqe Ha sorsax 1,9t 2,5 n _3,5 cr no Ha6rro4eHffrM Ha 2i-,u pa1uoreaecxo'ne'Kpuucroil acrpo-
rlxsuuecxofi o6cepBaropHH. O6uapyxeuo, qro BerHqulra noroKa H gHaqeglre cneKTpanbrroro HHAex-
ca MeHrrcTCa or HcroqHHI(a I( HCToqHHKy. C yMetrbuenHeM MouIHocrI.I HCToqHI.iKa cneKTp eto cra-
HoBurcq 6olee noloruu,

Ta6r. l, Hnn.,3,6u6,r.11 Hasg.

vAK 523.755 + 523.78
OnpxocrHoliaeMqepaType<<cnoxofiuoro>ConrrqanAHanasoHel,S-B,Ect*,BavypunA.@.,
Eprcuen H.H., Userxos Jl.V. HsB, KpbrMcKofi acrpoQud. o6c,, l974i 60, tAO.

^ _ flprseaeuu AalrHbre o RprocrHoii TeMneparype <cnoxoltrHoto>> ConHrla s Arrana3oHe sols l,g-
3,5crr. Ha6.nn4eHHt npoBoAHnHcb Ha22-Jt fa4rdre,recxone Kpuucr<ofi acrp6$usnvecxoil o6cepra-'ropur. ,fpr<ocrHa, TCMtrcparypa Corrrt{a onpc4elnlacs tryreM cpaarrellrra c ,pKocrHofi r"rnbpa-
rypoil JlyHbr, Koropafl npHHuMaracb parHoll 205, 213, 221 u 223.K Ha BorHax 1,9; 2,S; J,l5 u 3,5cN
coorBer_crBeHHo. flpxocrHue- TeMneparypbl (cnoKoiiHoro> corHua cocrasulr g700.1- 500" K sa
norre 1,9 c,u, l0 800 + 500" K na 2,5 cN, 12 300 t 600" K Ha g,lb cil E 13 000+ 200" K Ha
3,5 cn,

Ta6a. l, 6H61. 5 Ha:s.
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yA,K 522.56

PaAHoMerp \-ta,t, \Hana3oHa Bonrr. E r! a n o a B. A, I,Ige. Kpsll'rcrrol:i acrpoQt.ts. o6c,, 1974, 50,-
183.

flpuso4urcr onHcaHHe norqplrsa4uoHHoro npHeMHtrr(a Ha BoJ'rHy 8,alx, pa6oraoulero coBMecr-
Ho c KBaHToBbTM napaMarHtlTHBIM ycsJlrrre,{eM 6eryu{eft soaHsI (KnV). Pa,4floMerp nossorser Ha6-
JIrcAarb KaK cla6ue rocunqecKHe paAuoucroqHtrKlt, TaK H CorHqe c perxcrpaqnefi AByx napaMer-
pos Croxca - I H V. flonoca nponycKauua paAtroMerpa c K|IV cocraBnqer 30 Meq,6es KnV -40 MeL+. qyacranreruuocrr, paAHoMerpa c KIIV, ycraHoBneHHoro Ha aHrerlHe 22-N renectona
Kpuruckoil acrpo$H3trrrecKoii o6cepoaropux AH CCCP, cocraBrfler (0,05 + 0,06) "K npr.t r :

- ls. B paAtroMerpe npeAycMorpenbr ycrpoilcrBa, no3BoJrrrou{He 6utcrpo, B npoqecce na6rrc4e-
sufi, csuuaru ocnoanbre xapar(repucrHKu KIIV - xoa$$xqueur ycuneHilt tr troJlocy nponycKa-
Htrfl, a raKxe Kor{TponHpoBarb rryMoByro TeMtrepa'rypy trpHeMHHKa coBMecrHo c.aureuuofi. B pa-
A,HOMerpe HCnOrb3yercq cHcTeMa HetrpephlBHofo KoHTpors craoHrbHocrH Ko3QQHILUeIITa yc[re-
xua. Perxcrpaqurl pe3yflbraroB H3MepeHI.ift npoBoAfiTcs KaI( B aHarotoBoM, TaIt H a qu$poaou nu.
Ae.

H.r.n.6,6n6"q,6 Hass.

yAK 522.56

llonsp[Merp Arq [ccreAoBaHHq paAHoH3nyqenus Coluqa HA Bo,lHax 3,5; 2'5 ll 1,9 crr. I-l B er
K o B FI. V, Vss, Kplrruuroit acrpodue, o6c,, 1974, 50; 189.

OIHcblBaercq nonflpl-tr{erp Anr ilccJreAoBaHflq paA[oH3nyueuux CorHqa, flo3Bortrou{ufi pe-
rtrcrpHpoaarb nonr{yo HHreHcHasocrb (R + L) H no,'IqpHsoBaHHbII? no Kpyry KoMnoHeHT (R - f;
pa4uorsryueuHs Ha BonHax 3,5;2,5 s 1,9 cu oAHoBpeNIeHHo. I(oncrpyxqxa troflqpHMerpa npe-
4ycuarpuaaer npHNreHeHHe eAtrHoto o6,ryuare,rl, cro Aaer BosMoxHocrb ocyqecrBnTb coBMex{e-
HEe np[eMa paAHoH3nyqeHtrk no HanpasreuHto H Bo EpeMeHH,

flpHsqun AerlcrBtrfl ilonqpHMerpa ocHoBaH lra nocneAoBareJlbHoM pa3AefleH[r KaHaJloB tro
qacrore q npHMerreHHH uero4a r$asoaoil MoAyrflqtrtr. Ilprno4xrcx KoHCrpyr{THBHble oco6euHoctu,
ocHoBHbre napaMerpbt cB9-sleueHlon u ilIeroAflKa ralx6poaxn.

Florrpullerp ycneulHo Hcrronb3yercfl 4rn rra6nro4eHuil paAHorgly.resnq ColHua sa 22-,tt
paAHorerecKone Kpur'rcxoil acrpo@xarvecxoii o6cepraropxH, B KaqecrBe trpr.IMepa npuBoAsrcfl
ianrcu cxauupoBaHfifl Axcl(a ColHua n paAuoBcnrccKa.

Ta6l. I, xrl. 10, 6u61. l4 Ha:s.

v8K.522.2t.
Cscreusr H3 AByx sepKani ucnor6syeMbre B acrpoHolIHH. fl o n o B I. M. Hss. I(pstltcxoii acrpotfxs.
o6c.,1974,50r 200.

Pespa6oraua MeroAHKa paccera ABy3epxarbHblx cffcreM c sagaHuoit nerxqltsori KoNIbI r{ Hc-
npaBreHHoil c{epHuecroil a6eppaqtreii. PaccMoTpeHbt cilcIIHanbHble BHAbI arraHarHqecKrlx ctrcreNt
H3 trByx 3epKar - 3aooKarbHble cHcreMbI u cHCTeltbI c nJIaHo(AHbIM 3epKaroM, B ToM qHcre cH-
creuliruna-oseprarrsdir [Ivu4r> rr ((3epr(arhrrbri:r Paiir>. Vxaaarr cnoco6 npeo6pa3oBaHHfl cHcreM
rrna usepr<arsirLlr'l IIIMuAT> u <eepxalnuuii Pailr>> a o6sluHyrc c[creMy IlIuH4ra u PaltLta.

BHBeAeHHbre (bopuyru voryr 6rrrr ucnorb3oBaHbr raKxre 1r Arq pacqera cBerocHrbHblx ABy-
3epKarbrrbrx cucreM, npHMerraeMbrx B KocMnqecKlrx npu6opax H cBerocsnbHblx crex'rporpa$ax.

Vnn. 4,6x6r. 5 Ha:n.

H asecru c l(pu r'rcxofi. acrpo$H 3nr{ecKofi o6cepBaropH I't

'lotrl L

Umaepcr)exo K neqanlu

Kpt L,rrcxoii acm po(tueuuecrcoii o6ce paanto pued

Arca1enuu HagK CCCP

Peg,arrop lO, H. ESpeuoa
Xy4oxecrrenHstil peAar(Top I!, H. BtacuK. Texanqecrxil peAaKrop "A. H.3orcngxutt.

CAaHo B Ha6op 28/XII 1973 r. IlognHcauo K neqarH 241]i974 r. OopMar 70X1031/rc'

6yuara runorpa@cKar J,l: l. ycfl. neq. n. 19,6. yq.-H3A. r. 19,5. Tupax 1300. T-06936. Tun' sax. 34.

UeHa I p, 37 x.

Heg,arcruerao <Hayrra>. 103717 lCn, Moel(Ba, K-62, floAcoceHcxrrft nep., 2t
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