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IETAJII,HbII;I AHAJII,IS CBEPXTITTAHTOB LJIACCA F.
I. PACIPEIEJIEHI{E MITTIPOTYPBYJIEHTHOCTII

I4 COIEPII(AHIIE SJIEMEHTOB B ATMOCOEPAX 3BE3[ t Cyg [4 o UMi

A. A. Eoapul ft: I. C. Jlrc6unrrtos

I\,IeroAou t(oAeJrcr-r arnocrpep r.rccJreAoBaHbr Bblcor(oAl,Iclepcr.IoHrrbre crreRrpbr aneag 1 Cyg u

a tlMi, AByx cBepxrrrranroB r{Jracca F8 Ib. Ha ocrloBaul{rr alraJrllsa onono 100 lrr.luurt Fe I pan

.sor:i r,rureucr,rBrrocrrr rror(aBarro, rrro cnopocrb rlrarporyp6yrerrrgocrl'r :, B arMoc+epax Drr'rx

BBSBA Ire lrome:r 6r,rrr, roctognnort. HaI:igcua BaBl,lcrlrlocrL' BeJrI,lqlrHEr !1 oT orrrrrrlecxolt ruy6ll-

rrbl Ts666, oEa ofia3aJlaor,6llranot gla o6ol,tx cBepxrlll'agron (pllc. 4)..CHopoctr' rru'rHpotyp6y-

na*rrroar, €, pacrer c sltcoroii otl 0-1 nu/c npu 't5ss6 -0,2 go 10 rlt/c npr'{ rb000 X 1'0-3,

flpr,r uaft4eunolf pacfipeAeJreHr.{r{ Mr.lfiporyp6ynerl,ruocrlr u aruocsepax ? cyg u cg UMi
.6u11n nonyuerrbr cJreAyroqr.re BHaseulrfi a{{exuaanoit reMleparypbr rr ycfiopenr{E crrJrbl TflE(e-

crr,r: I^* : 5950 K lr lg g : \,zg,ra"yCyg; 716 : 6050 Kulgg : 1,95 Anx o(, UMi' Onpe-

,rlarard'toqnpqarrrrc 25 arreMerrroB (ra6.r. 2). Xlrrlr.rsecrrrt cocraB arl\{oc{ep r.rccneAoranrrbrx

BBSBA or{a3aJrcs 6lua6url fi cocraBy corne.rnor,l arrrloc{eplr; yrJrepoA rlor(a3aJl 4e{raqr'rr, a nar-

pr.ut - r,ra6rrror [o orI{OlIeEI{ro H COruqy (puc. B). OrOt peaylr,taT colJlacyercE c B6IBOAoII'

loryqefi11r,rM s [1] c [or{orlr]ro r(prrBbrx pocr:a. Boalroxen Ee6orlilrotii na6r,rron aJre}rerrroB

,n arnoc$epe a UMi ro cpaBr{eurrro c ? Cyg (puc. 9' 5).

A X,IODEL ATX,IOSPHERE ANALYSIS OF F-TYPE SUPERGIANTS. I. MICRO-

TURBULENCE DISTRIBUTIONAND ELEX{ENT ABUNDANCES IN THE ATMOSPHE'

RES OF THE STAITS 1 Cyg AND o UMi, by A. A. Boyarchuk and .L. S . Lyubimkou.- Using

model atmospheres rve have analysed high dispersion spectra of the stars 1 Cyg and ct UMi,
:two supergiants of FB Ib type. The analysis of about 100 Fe I Iines has shown that the

microturbulent velocity [1 in atmospheres of the stars cannot be constant. The dependence

of Er value on the optical depth ruooo has been determined and it occured to be similar for

both sripergiants (fig. 4) . The microturbulent velocity [1 increases outwards as 0-l km/s at

the depttr rsooo ,- 0.2 and as t0 km/s at the depth tuooo = 10-3.

The follorving values of effective temperature and surface gravity lvere obtained for de-

rlucecl microturbulence distribution: 7u, : 5950 K and lg c: L.2 for l Cyg; Ter: 6050 K
,and lg C:1.gb for aUNIi. Abundanccs of 25 elements lvere determined (table 2). The chemi-

cal composition of the investigated stars appeared to be similar to thc composition of the

solar atmosphere, but rvith carbon deficicncy and sodium overabundance lvith respect to the

Sun (fig. B). This result is in agreement rvith that, obtained by the curve of growth method

,[t]. A snrall overabundance of clernents in the atmosphere of the star cr UMi, if compared to

th^ .trrr 1 Cyg, is possible (fig' 9, a)'

Cor.nacuo coBper{eHnr,rM rrpeAcraBJreHr4flM o BBeBAHoft eBoJIroIIr4r4 cBepxr}I-
raHTEr orHoc.flrcfl r( TaKrdM BBeBAaM, Horopbre yE(e trporlrJll{ SaMerHbrfi rlyrb B

,cBoeM pa3Br{Trrr4. Ha oAnolr r4B ararroB DToro rlyrr{ MorJro rrpol4aofirl4 rroJrl{oe tre-

peMerrrr4Barrr{e BerqecrBa. B peaytr,rare ranoro rrepeMemIrBallrrfi rlpoAynrlr repMo-
flAepHLIx peaHI{I,Ifi, flpoTexaloql4x B HeApax SBeBALI, MoTJIII oHaBaTbC.[ Ha ee [O-
Bepxgocrr{ rd r4BMeHr{Tb flepBoHaqarbuoe coAeprr(ar'rl4e gJIeMeHToB B arMoc{epe.
'Tin1ru o6paBoM, rrccJreAoBarlr4e xr{Mr,rqecnoro cocraBa arMoc{ep cBepxrl{ralrroB
IrpeAcraBJrfler rlHrepec c EBoJrloqr{oHHoii Totlr(r4 3peHr4.s.
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[pyraa uurepeclraff npo6netrra oruocrrrcfl n uayqeHurc rypoyreugrbrx ABrr-nteuuflt.Izlueuno y cB_epxrurautoo o6uapylr(eHbr ualr6bnee Bbrcoxr[e cxopocrrr Mr4r(-poryp6ynenrHocrrr Er. Bo.ree roro, B rex HeMrrortrx crysa.Ex, norAa ar{aJrrr&.
BbIrroJIIr-Eirc.E Aocraroquo TrrIareJlbrro, oHaBrIBaJIocb, qro cr(opocTb [1 czlnuo me-
H.fiercfl c rny6uroft n atnrocdt_epe. Cne4onareJrruo, Borrpoc o paorrpeAeJregtr1r MuK-poryp6yrenrHocrl{ a atuoc{epax cBepxrr4raHroB flpeAcraBJrfler caMocro.fireJrb=
urrft uurepec; HpoMe roro, oT ero perueur.r.rr BaBtrcrrr roqnocr1 olpeAeJlegrr fl xvr-
Muqecltoro cocTaBa.

flplluenue MeroA uo4eneft aruoc{ep, Mbr rrccJreAoBaJrrr pacnpeAeJregtre uuxpo-
ryp6ynenruoc* n coAepffiarrtre arreMeHroB B arMgqsgpu* rr.r[ i irt;; u.f,d,
AByx cBepxrr{rauroB oArroro r{ roro Ere fiJracca FB Ib. Pauee aHaJrtra ctrer(rpoB.
arrrx sBeBA 6r,rnsB[IoJrHeH c rroMolr{bro r{prrBbrx pocraIt]. Brrno uoraaaHo, qro He
cyqecrByer xarofi-lu6o BaBl4cldMocrrr cnopocrra r.lzxporyp6yJreHrHocrr/r Er or
rroferlqrraJra noa6yxr4eur,r.E^rIr47fiHero ypoena 1. Ana.rr;rzrrrt pesyr.rur" 4r.I cyg roilyqr,ur Xacerana [2j . rtan rsu"6rrro, ao"tgzo r. Henoropbre aBropr,r Haxo
AIlJrrr rafiylo saBl,Icr4Mocrb rI paccMarpr,rBaJrr.r ee ftar( cJreAcrBrre r43MeHeHr{.fl [1 c r;ry--
6znofi n arlroc{epe (cuura,nocr, vrb iralwt c paaubrMrr troreHqrraJrauu y o6pa-
Byrorc.E rra paBHLrx rry6rauax). Oguaxo, Rar( orMeqeuo s [l]'ulll, r irrrr*
uccJreAoBaHfi.fiX IICIOJrbSOBaJrrrcb HeAocraroqHo rorrHr,re StIaSeHI(.E Cr[Jr ocqr{JrJr_ETo
poB, coAep?fiaBmue cl4cTeMarl{secxrae omz6nlr. 3tr,r omz6nr,r u trprrBeJrl,I n ueo6oc-
HoBar{HoMy BtlB-oAy o cyqecrBoBaur4r{ cB.sar,r Me?fiAy Et t X.cornacuo [3] ocncs,Hu SaHroporu, ofipeAeJr-rrrotr{r4M cpeAHroro rny6uuy o6pa-
BoBaHtr.fi crIeHTpaJIbHoit ,ttwr.uw, .flBJl.flerc.rl ee aHBrrBaJrerlTHa.E mrapuna. .{ro xa-
caeTc-E rroreHrlllaJla r_os6ynt4errafl Xt Tot KaH rronaaaJrr,r Hartru pacserhr, ero BJru.fl-
rrue Ha rny6rany _o6paaonaul{.fl cTarroBrrrc.E BaMerHr,rM Jrurrrb Ail.E AocTaroqgo,cllJrbHhrx nu]i,Z.fr.. Taxrarr o6pasolr, ecJru rrMerorc.E rdBMerreur" lrrttporyp6y.rreur.
Eocrtr c rny6uuofi, 0HIII Moryr 6rrrr Bbr.fiBJreHbI npe?r(Ae Bcero tro lur1;qt1y.c paB-
HbrMIr 3r{Br4BaJreIlTI{bIMr,I rtrIdpl{HaMtr. Brruornram ranoft aHaJrlra rro HpuBr,rM pocra,
HeBoBMolnHo' troaroMy s4ecr neo6xoAr4Mo r{crroJlr,BoBarb MoAeirr4 arrrroc{bp.

1. HadnrogareJrbnbre AaHHbre rr Mero[ srrs[cnenuft

^ ^ 
Ila6nrc4eHr4fl cBepxrrrraHroB y Cyg u o UMi 6lrnra sbrroJrHeHhr Ha rerecgo11s.

2,6 rvr Hpnucroft acrpo{Lrez.rec*oft o6lepuaropun AH cccd. .(o" xaxjot ;";;-grr.6rr.uo roryqeHo.onoJro Eectrru. crre*rporpaMM c Auctrep"r"i'4 ^ 6 i ;;;-;;-
rueft v rpacnoft o6.na.ctsx crer(rpa,coorsercrrenuo. ,(.ix flonnpuoft 1cl uuii,
.sanaroqefica qeSez4oft (aruunrary4a 6necna Lmy :0*,t0, o"pro4-p: 3,g7 cyrj,
6rr.ru oro6^paulr-ceMb ctrer(rporpaMM, coorBercrByroqffx'6niaHram {aaarvr *"ri|TepBaJre 0,9-1,0. Bg{gu no4po6no ua6nro,qarerrnrrfi lrarep,ail u uero4 ero o6-pa6otxu olrrrcarlbr n [1]. Tau-Hte trpuBeAerr ctrucofi nmu:aft", cuJrBr ocrluJrJrfiTopoB
rr pl3MeperrHbre ar(BrrBaJreIITHr,Ie mr{pr,IHhr. ,(na naruero araJrtrBa ?rB y6a3aHrroro.
ctrl{cHa nrr6rapanracr roJrbno ue6neu,qupoBaHubre ilrtlrtu c Aocraroqgo xopomo
otrpeAeJleHllr,rMr{ criIJIaMu ocrll{JrJl.Eropor. B pacqerax yqacrBoBailo onoJro 25b ra*
t\mx tantuir AJr.E Halr{Aoft erea4nr.

B ltpuucxofi acrpo{r.lausecftofi o6cepnaropran paapa6ora, RoMuJreHc Bbr-qrrcJrr4reJrr,H^brx ilporpaMM AJLE arraJrrrBa BBeBAHbrx cIIer(TpoB MeroAoM lro4eaeft
arrvtocSep. 3ru nporpaMMbl rroBBoJI.Eror paccq[rbrBarb: 1) ireupeprrrnrrft cuexrp;z) ,potvilfi ,uuufr. BoAopoAa; 3) npo$zrz, a*BrrBaJreHrurre mzpuurr u rry6uuirr,
o6paaoo_anzn rra:r,uir Apyrrx aJreMeHroB. fio4po6uo MeroAuna nHsucreuufi oru-
cana n [4].

flosffie 6rrna paap_a6oraua enle oAHa trporpaMMa Ailfi repecsera uo4ereft hr*
uoc$p (cu. uuxe). Hpoue roro, BaMeHerra rporpaMMa AJr.rr ,"rnr"r"-rrs 6yuH-qlltr tJ,ourra' qepea noropyrc Bblpa,fiaercn Hoo{{nqI[eHT trorJroqegr,1fl B Jrr{Hr,ru..
rrepBOHaqailEHo EctroJILBoBaJIacE' npoIpaMMa, ouy6nraHonarrHa.fr B [5]. Buocneg-
crBl{fr.6rrn upuueneH aJrroprrrrnr, paapadorannrrfi r Tuprycroft acrpoSzarrr"*oi,
o6cepnaropnr-r nro6esHo upegocras;re,uuft B Hame plcooprmenrae T. @. Bzft-
noM u A. r. Xefiruo. 0ro roeeorrilo conparrrrb BpeMfl cqera Ha oBM s z'prru.Itar zanecrHo, trpu otrpeAeJre,Irlr xmrn.recxoro cocrasa ooormlrro p*;;;j
paer nrr6op g{creMbr ctrJr ocqtrnn.sropoB gl. Mbr trcnoJrBgoBarrrn sr,ar6rri gl, npu-
BeAerrELIe s [1]. ItpoMe roro,,qJrrr .4ocraroquo cr{Jrrr{rrxlunzfi Ba}nHo rrpaBrrJrBuo,
paccqr4rarb trocro.Errrryrc BaryxaErl.fi 1. (3aueruM, qro ((Ilocro.EHrrao 1 n geft_
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CTBrrTeJrr,IrocTI4 He ,IBJI.fleTCfl noCTo.flIIIIofi, oHa 3aBI4CI4T oT TeMIIepaTypbl I{ AaBJIe-

Hr{.fr r{ noaroMy Mell.flerc.fl c UIy6I4HOfi B arlvloo$epe.) Beruullua ? CI{JIaAbIBaeTCff

rr3 rrocro.flHHofr aaryxagl4fl BcJIeAcrBue uBlyqeIrlrfl lradr trocro.flnuoft lrrrapr(oB-

cxoro yrur4perrrrfl Tst I4 rlocroflI{Irofi yml4peulla Bau-nep-Baalnca Tyaw. Ilocnel-
Hf.fl Aaer ocuonuofi BI{JIaA B yIIII4pe}rI4e JII{HI{fi MeTaJIJIoB B arMocQepe UoJIIIqa'

[o ,uguuouro BpeMeIrI{ [pu Bblquc-lrelru1 Tvdw nplaMelrsntr [pI46iII4]heuEyIo {op-
MyJry yH3orbAa (cM., HaIIpI,II{ep, [6]). 8 nocJIeAHIIe IoAbI BLLES]II'IJISS6r qro ara

{opry.,ra npI,IBoAI,{r H BaHfl}I(e}iHtIM SilaqeIII4.fIIr '[y614r. Suur'Ipu'recrUlM nyTe]\t 6LI-

JIo ycralroBJrerro, arro rrocTo.rrlrlrafl garyxarlllfl |y61ry [oJ]]I{Ha 6},ITt, JBerr4qeHa B

cpefrreru B 2-3 pa3a. H cqagrblo, R C;1yqae CBepxl'I'IIaI{roB I{JIaCca F, rax [oxa-
SaJrr{ rrauru pacrreTbr, ArtI 60rLur{HcrBa JIr{IIIIfi CyMr{a Traa *'TSt npl{MepHo na

nop.frAor( upeBbllrraer yf6ry. Teu IIe Melree MI;I BB9ATIJITT uoilpaBoalHblfi lrnoxnrenr'
n $oporyt,y Vuaorr,ga, ecJrr,r B Jrr.rreparype yAaBaJrocb rrafiTl{ AirE paccMarprlBae-

ruofi rururau TOqHyIo O11eIIHy yy611. ]tlaCCI4.IeCKOe 3Haqentr4e ?raa rflI{}Ite 3al\{e}Ifl-

JIOCb rra rosHoe, ecJII,I OrIO 6nrno raeeecrlro.

2. Brrdop rioAeJlefi arMo(SeP

Hauru p&CEerDI oCIIoBbIIlaJIL.lC5 IIa I{oAeJIflx arMoc{ep Ilapcorlca [7]' 3tu uo-
gerlr 6nrni Br,rrII4CleIIbr crrelllaaJlr,Ilo AJI.a cBepxr[IaHToB r(Jlaccol] F r'r G, B Hr4x

yrrrerrbr norrBer{rIr4rr, rrorponnrilft a6$exr r.r ryp6yneurHoe AaBJreHue. IlocreAflI'rfi
,qr4"r,, B c;rty.lae cBepxI;IaHToB oco6enlIo BalI{eH' TaI( Halt l4:l-3a llll3}toir n"uoT-

IIoCTI{ BexI,eCTBa Ii tsL1CoHoft cxopCoTlI MI4ItpOTyp6yJIeIITrIoCTI4 Il Tex CJIoflx aT-

Moc4epbr, rAe {opMupyrorcrr Jrrd}rr4r,L ryp6yreurnoe AaBJre}llIe P1 cr&IroBI{rCrI

cpaBIrI4MLIM c IaaoBbI; AaBJTeHLIeI\I Pr. flpeue6pellieHlle ryp6y[-eHru]'IM AaBJIe-

Hr{eM Mo}IieT IIoqTI4 lra [op.EAoI( SlrHrinno saBI;IcIIrL BeII4qIrIly Ps.

Han r,rgrectrro, [ocrpoerrrlre MoAeJrI4 arMoc+epbl c]loAl{Tcrr H BblaII'IcJIeHr{Io 3a-

Br{crdMocr,r reMrreparypri 7, raaonor:o 4anneulla Pn rn aru*rporllloro AaBJIe}II'I.a Pe

oT rJry6r4rrbl. Xol T, P,: I,I Pe OilpeAeJLfIeTCfl SaAaI.II4eM oCIIoBIILIX [apaMeTpoB

arMocdepbl: a{dteHtI,lnnofi teltuepar}pbl Ie6, ycmopeI.II{a cIaJIbI r.fI}I{eCTI{ g II xI4-

Mr4qec1oro cocraBa. floc,rie4uuft He AoJt?r{elr cr4JrrrHo orrrlrlarr,ofi or xr{Mr4alecfioro

cocraBa uccJreAyeMofi aneagr,r. flpr.ruerreurae HpLIBEIX pocra llol(aaano (cM' [1] u {9"]),
qro, r{an r{ B 1\,roAeJr.flx |Iapcogca [7], co4epxrarrr4e aJrex{eHroB y ? uyg I{ c ulvll
B cpeAHeM coorBeTcTByer coJllrequoMy coAepllialll{Io.'g'ial 

""p"sricJrerrbr 
ocHoBHbre I{pr{repr4r.r, IdctroJlr,ByeMr,I_e AJITI Bbl6opa uapa-

MerpoR TrAh 1g g: 1) cpaB,errrre reoperr4q^ec1oro r{ }Ia6JlloAaelforo pacnpe-

AeJrerrl,lfl EIIepIIII{ B HeIIpepbIBHoM CneHTpe; 2) CpanneIIIIe TeoperllrieOI(IIx II Ha-

6rrro4oorror" ilpo{ufleft 6alr,ltepoacnrax IIIII-II4fi; 3) uonuaaquonllce paBIloBe-

cr4e. B xaqecrse nepBoro npl4Tepr{fl Mbr l{crroJrbSoBaJIr4 orrlomerrr{e rloror{oB

rr (3630 L):11" (4630-A) s luyx yuacrxax flerrpepbrBEoro cilenrpa (go ra uocre
6a.nr,rteponcnolo upeAeila) , ilpuqeM IIoroItIl F7 (w.nY_uctrpaBJlellbl 3a uol'Jlotqe-

Hr4e R r;rrr4sx [9] li aa uexrsse3Arroe 11o1pacrlellrre [6] . Aasuble o rra6JIIoAae]IoM

pacilpeAeJlerrr,rr{ sHeprrrr4 6parl4cl r43 [10, 11] .' Teoperrrsecr(r4e 
"podrrnnl, 

6atuteponcl{I4x II4}IIlfi H-o, IIg, I{r. u IJ6, paccqll-
raIIHbIe AJITI MoAerlefitflapconca lra o;IroBe o6oCrqeuuoft reopI4II Br'rgala, I{yuepa
g Curara'[12], upr.rsegenl,r n l4l . B crr,rx pacqerax ]re 6uta- yurella rrl4r{por}rp6y-
JlelrrHocrr,. Hamu orlelrl{r4, BbrrroJrHenrrLle rla ocHoBe 1121, ror(aaaJlr'r, qro A"rIg

F-Crepxrr,rraliroB AoIIJIepoBc1oe ylxl4peIII4e, CooTBeTCTByIOqee CHOpoCTrJII--no-

p"grau 10 nu/c, o.reur rraJro rro cpaBuellrdlo co rlrrapr(oncl{I4r'I yflrlpeHl4er(' yqer
,r*poryp6yler;Tr.rocrr.r Ee BJrr,rfler lra fiorrrylrbl Jr!II1r4r,1 llnJtorr, go pacc'roallr'rfi

or {enrpa 
-Al,:1 

A. Jhaur ilpra Afu< 1 A trro}nrro o}I{I4Aarb r(aHrrx-ro r'I3r{e-

rrelrr4r? n ripoSlue, oAHaI(o qelITpaJrLHbIe qacTll 6a,nlueponcl{Ilx JrI{HI4ii IIEI IIe
paccr{arpr4BaeM, rrocroJrr,Hy }ra ux rfopruy BJII{flIor r{}IcrpyMeIITaJr],}Iblfi noH'ryp

i ororoiruttllfi or JITP (roHaJIE,rIoro repuoglruaul4alecltoro paBrIoBe-c.r{.s) n nepx-

urrx cJlo.flx arMoc$epbl. 
'flogpo6nee 0ror Bolpoc 6r,rn uBJIo)fieII B [4].

?lonusaquoHHoe paBHoBecrde paooqErbrBaJrocb AJI.g cJreAyIolI{I4x DJreMeHrolr:

Si, Ti n Cr. Nlogen-r aruocsepri no46llpaJlacb raItIlM o6pasol{, 'Iro6bl .rIuHI{I{

EefiTparl,Er,rx aroMoB arrrx arreMellToB AaRaJrI{ TaI{oe lne coAep}Iiaur'ie, HaH trr JII'I-

rrr{r{ I4oLIoB. He"neeo I4 III4r(eJrL npl4rrlJrocb r4crtJrrorll4Tb I43 paccMorpelllt.fl, TaH HaH

BIIaqeIrI4.a clrrl ocUIrJIJr.fIropoB ytti tutuir. Fe II u ITMYIMi4 Ni Ii ue onpeAerflIorcfl
EOCTaroqrro HaAelI{HO.



3. Auanue nruxporyp6l'neHrrrocrr.{

Ham uerog I,IccJleAoBarru.fi Mr4r(poryp6yreurnocru Mbr r4gJrolnr4M Ha trpr4Mepe
cBepxrtrraHra 1 Cyg. B xaqecrne HaqaJILHoro rpu6rramenfifr. Arff. cr(opocrr{ Mr4n-
potyp6yreurHocrr{ 6r,rno_rpuuaro rrocro.flHuoe anaseHne [, : 7,5 Hulc, uafi4en-
Hoe ro HpI{BbIM pocra. Paccsurar upz nrr6pauHoM Buaqerruu Et uour{BaqrroHHoe
paB-H_o-Becr.re, Mbr [oflysr.rJrrr cJreAyroqtre [apaMerpbr aruocSeprr ? Cyg: Trfi:: 5900 K, tg g : t,2.

.(arrnefiurue Br,rrrr4cJregrrfi ilor{aBaJrr{, qro rrpu Er : 7,5 ru/c cunsnr,re
ra_cna6r,re ilrrH:r:a oAuoro I{ Toro }r{e aJreMeHra Aaror paanoe coAep}fiaHr.re. Taxrlr
o6paaou, ueo6xograuo 6rrno^yrouurlr], BeluqrlHy Mr4r(poryp6yr'erruocrr. Arssroro Mr,r oro6pann orioJro 100 .rrr,rHr.rfi Fe I paauoll r.trreuclrsrrocrr, cno6ogurrx
or 6.rren4 I4 l4Meroql4x AocTaroquo rlaAelr{Hr,re BHaqeHrlfi cr{Jr ocrlr4JrJrrropo". 3r,
,:yrtn\ 6unra paa6urbr Ha rpy[rbr B BaBr4cr4Mocrr,{ or Dr(Br4BaJreHruofthupraurr
w7. Jruuvu o4nofi rpyurbr c 6nzanuura sHaqeHr{.flMrr w7 olpaaywrc.E B arMoc-
Sepe nplruepuo Ha oqnofi ra roft xre ourlrsecmofi r;ny6uHe i, ,ro trogBoJrfler B BHa-qr'melr,nofi Mepe cHIlaI4Tr, BJII,I.flHT{e cnyuaftnrrx omra6ox fipu olpeAeJrer{r4r{ Ba-
Br4cr,rMocrr4 [i or r. B AanruefiueM Mbr rrpoBeJrrr en{e 6onee crpornft or6op,
r4cKJrIOqr'rB u3 paccMoTpeHr4fl lrm]F.fivt c ctrJlr,Ho oTrEqarctrIIIMtrC.E rIOTeHqriIaJraMr,I
X tt AJrfi:oarrrl sonH 1,,

,{nr raxgofi llalrrar.r 6r,r.no sEr.rr4cJrerro coAep}Harrr4e }r{eIreSa eps [pr4 paSHEIx
3HaqeHl4.fix [1 or 0 go 12 x:M.lc. COuOCranrerrr,re rp,s c Er{Br{BaJreHrrrrJMr4 rrrr{pr4rraMu
I'[ uoHaaaJlo, aITO ]rUHaKOe [ocro.flrruoe SnarreHr{e fi ue uoxier yorpaHr{Tr, ctr-
creMarl4qecHl{x pacxo}figeuufi B coAep)r{aHurr Me}r{Ay Jrr,rHlrflMr4 paar.rofi I,rHTeH-
cl4Buocrr4. Orcroga 6rr.rr c4e;ran Br,rBoA, rrro Beilr.rsr,rila [7 ueuaeri, c rny6ruofi
s aruoc{epe.

tlro6rr o[peAeJrr.rrb BaBrrcr4Mocrr [1 or t, neo6xo4r4Mo BaAarr, coAep]r{a}rue
EFe. (Otuernr,r, arro rF": l0t2 N (Fe)/ff (H), r4e Iy' (Fe) n nf (H)-- 11oH-
r{eHrpaqr4rr aroMoB E{eJresa r.r BoAopoAa.) Ar" rraxo)riAeHu.E rpg flyEme Bcero IIoA-
xoA.ar cra6rre ,nrr:r-ttt4, rorAa pe3yJrbrar MeHbrrre BaBr.rcr{r or nrr6opa [1. yncno
cna6rrx nu:r.ufr. Fe I, upe4craBJrer{rrbrx s [1], oHasaJrocr, HeAocraroqHrrM, rroaroMy
MLI onpeAeJrI4JII'I [o Ter{ E{e cfleKTporpaN{MaM, qTo r{ s [1], oXsuBaJlerrTrrr;re IIIE-
pl4Hr,r AoloJrHrrreJrrr.rBrx lllr.rraft, noropbre npr.rBeAeur,r s ra6rr. 1.

Ta6lruqa I
Cuucon cla6rrx nunsfi Fe I

te (wull')*6
Jftrtrrrfl Houep

1\ryJIbT!Inrcra lc cf

-7,87
-0, 95

-t,27
-1, ii3

- l,4Z

-2,48
-1,.q2
-7,54
-1 ,85

-1 ,90

-7,31
-7,79
-7,48
-1,77
-1,80
- I ,,58

-t,82
-2,07
-1,34
-1,59
-2,02

X, DB

58L4,82
5806, 73
5775,09
5741,86
5691,50
5680,25
5661,35
5653,78
5652 ,33
5651 ,48
5553,59
5535, 13
5483 ,11
l;470,09
5461,56
5417 ,04
5401,27
5395,22
5321 ,11
5295,32
5136,10

t0B6
1180
1087
1086
1087
1026
I 108
1 159
1108
I t6t
1161
1088
i061
t'r44
tL45
1148
1146
114:l
1 165
114,6
1030

4,26
4,59
4,20
4,24
4,28
4,17
4,27
4,7 t
4,24
4,1t5
4,42
4,24
4,14
4,43
4,43
4,40
4,30
4,43
4,42
4,40
4,17

r cvg

0,58
0, 96
0, 86
0,48
0,61
0,25
0, 39
0,50
0,61
0, 50
0,69
0, 50
0, g6

0,52
0, 31
0,44
0,55
0,17
0,84
0,65
0,49

cr UMi

oss
1,09
0,72
0,97

0,45
0,74
0, 55
ojo

0,40
0,76
0,60
0,44

1,04
0, 60

I
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purc. l, Cogepxrauue )ReJreBa n arrraoc{epe ?,!Iq[o" Eer(oropblx rpynn;rnnlrft Fe I s aanrca-
Mocrlt or nplrnltofi cropocrrr rulaxpotyp6ylentuoctlr f1

Pfl[oM c xaEuoit HpuDoft yHaaaHo cpeAHee Aflr EaHHoii rpytrnbl sHaqeHl're ]g (W1/f) * 6'

Puc. 2. CHopocE uuHporyp6ylgFTocjr{ r aunroc{epe y cyg xaH syunqua cpegueii ennr-
nareutnoft rtrflpl{Eril rpynn lraur.rii Fe I
Ilpr4r'Laro tlerbrpe sHarIeEuE lg epe: 7 ,351 7,t+0;7 'L5 

vt 7 ,50

I|a pvc. t nragno, HaH cB.fl3aHa BSJIIIaIIIHa lg uu. co cmopocrblo Ml4l{poryp6}-
,"rrrrod", Er Ans llefioropblx IpyruI JrIlr'II{fi. flame AJIfl lpyurbl calIblx cla6brx
Jrr{Hrrft (Wx:10 =- 20 uA) co4epxrarrr{e }r{eJre3a He rlocro.fi}IHo: rlpr{ I43l\{eHel{uu

[1 or 0'go-B nlr/c Ha61]oAalorca napuaqlru Igepu or 7,49 go 7,35. tr4a aroro rau-

,apuurn }reo6xoAr.{Mo Bbr6parb Har(oe-ro KoHRperHoe BHaqeHI,Ie lg-uu".
'Mu, BaAaJrr{ rrerr,rpe HarraJrbr-rbrx coAep}fiagtr.fi }r{.eJreBa: Ig ep" : 7,35;

7,40; 7,45;7,50. ,(ra-Halr{Aofi rpyilrbr 1rtr:n:l:fr.6rrnu uafigeHbr re 3uaqegl4.fl Er,

Koropbre coorBercrByror Bbr6paHrrbIM coAepmallrrflM. flonyuennrre peByJrrrrarlr

npeAcraBJreH1r Ha pilc, 2. Bce uerrrpe trocJreAoBareJlBrlocru roaleH yr{aablBalor Ha

BMSHeHrde cHopocrrr Mrlnporyp6yJreHTrlocrr4 c aKBr{BaJIerlrlrofi rurapuuor'i tr,
cJreAoRareJrr,rro, c ryy6rnnofi B arMoc$epe. Ognaxo SaBrrcrrr,Iocrb, coorBercrBylo-
,quo tg tFe:7,35, npegcrallJrserc.s HaN{ MeIlee peannnofi. tr4a tpex ocraBlnllx0'tr

"rrur.r]rfilg 
ur"'uamri nr,l6p?uo cpe4lee, r. e' lg 

"r" 
: 7,45' Otueu4II, tl1s uu-

MeHa aroro BHaqeHrrfl ila i,4O r,rrra 7,50 nprrBoArrr JIITIITr H lre6oJlr,ilroMy ciIBI'Iry

Hpunofi €t (r), r ro BpeM.E HaH o6qufi xapanrep BaBr4ctr4Mocrlt [1 or rJly6uflLl He

Mer tfl eTc.fr.
flpuHan CoAep}HaIII4e }I{eJIesa lg uoo : 7,45 l fiaqecTBe I{cxoAHoIo, MBI IIaIIIJ]I,I

AJrrr Kall{Aoft rpyunrr JII{III4ft CoorBerorByloullle SHaseHI'I.s 
^CI{opoCTII 

MUI(pOTyp-

6yr"rrrrro"r, ,- ipequefi uy6uur,r o6paBoBaur4s. Ha pzc. 3 rprrBegera BaBIrcI{-

,-o".u cxopocTu [1 or ourruecgoft rny6uurr Tb000, IllBMepenuofi B AJItrHe BoJII{bt

5000 A. Blaguo, qro Bce rorlxu xopouo JIoII{arc.E Ha o6qyrc [p-.aMylo, [poBeAeII-
rryro r{eroAoM HardMegr,mux KBaAp;ron (nuuur 1 ua pnc.3). O4uaro ral{oe co-

orlroruerrfie Me]r{Ay Et r( Tsooo etqe He gBJr.Eerc.s r4cnoMblM, r,r eI'o Mo}I{Ho paccMar-
prrBarb Jrr4ltrr, r(am trepBoe npr46ru}rreurae. ,[eficrntrrreJlr]Ho, ecJlrr trcrloirBaoBarl)

irprryo l ripu Br,rcrrcreHurr coAepmayx.s ?r{eJIeBa, ro AJI.E Bcex rpyn[ lunufr ne-

nlz.ruHa lg ep" oHamerc.rr Hra)r(e c,er7,45. O6t.scnserc.fl aro reM, qro xorf IIpI4 rlo-

crpoeunf arofi BaBr.rcr4Mocrrr Kalr{Aofi rpyfiile nutru.it- coorBercrBoBaJIo cBoe srra-

"arrr" Er, nO, OAHafto, OI{o CqI4TaJIoCb IIoCTO-rII'IHLIM trO nCefr rly6uue O6pa3oRaBl4fl

"po{".i6it 
paccMarpr4BaeMbrx ,.u.',uir. Teuepr, Ere, KorAa rrapaMerp f1 6,ctpo

ru'eusercs c'r.ny6unofi, paBHbIe ycacrxr4 upo$ull o4Hoft r4 Tofi )fle JII{r{utr Sopuu-
pylorc.fi upru Couep-eHHo paBIII'Ix sHaqer{r4flx [1, 3to [pl4BoArrr It I43MeHel1rlrc

7

/0

o
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PI": i. PaclpeAeueutre Mrnr(poryp6yneurrocrr r
arMoceepe ? Cyg
I(pymnr coorBercrByrororEeJrbgbrMrtpyflfiaM rruruft Fe I;, - nepBoe, trpu6rr.ImeEue, 2 - oBoEqareJrbHaE aaBtrcrr_
MOCTb

P nc. 4. Pacnpe4e;rer[e Mm(puryp6ynenrrocru u ar-
Moceepax 1 Cyg (xpuaan ,l) u o UMi (rpuraa a)
IllrprlxoBofi anureft noraaauo pacEpegeJrertre, [p[rr.Eroe
B MoEeJr_.Ex [iJ. IlrrpuxnyHxrr{plraa JrrrHr{E coorBercrByer
reuuoaofi cropocrrr aroMoB rr(eJlega

Plrc. 5. Co4epxra.s[e ]fieJreBa r4 cpeAE.E.E omz6na o
AJr.s rpyr[ .nrnnrafi Fe I nprn rafi-geuroru pacnpege-
.reur,ru ly (tuoo")

d

ln

d

lJ_ttf-r-t-t
t1

oo
-Z -/_J

b9l"ooo

ItL -,f
76

qUNL

+l fT-f I?C/tu

7L

,roo 40/
wa'ufi

//o 200

r upo$lrln' ri enBrlBanentnofi ltrrlprrrrbr, ra r.iry6uurr o6paaonanus nuuzu. Ta-xrau o6paaou, uafiAenua, BaBrrcr{Mocrr [1 ("roo) ;GA;;;;;B yroqHeHur4.flpr,r uocrpoeHr4r4 yrosuennoft ,urr"rro.".r{ Mhr rrorpe6onanu, sro6br cpeArrrreaHaqeHn.E lg ur" AJrfl paBubrx rpymr nnunir orrrnuortu oi-'1,45;;;-{;;";;
Beruqr,rHy cpeAlrer(BaAparrauuofi omu6xu o rr He rrMeJr.r( cncreMarrmecxo.ro xoAao r4SMeHeIrI4eM ar(Bl4BaJleuruoft rrr{prll{hr. Srorrry ycJroBrrrc orBeqaer npznaa Z napuc. 3. Itaft orlresarrocb Bbrme, serzquHa l; ";;:-l:is"oirru orpeAeJreHa rrocla6rru il.,*ttfl",l lr oHa trpar(TrdrlecHr,r He BaBrrcr4T or MrrRporyp6y.nenruofi cxo-pocrrl u ee lrBMeHeufitr c rny6ranort.

,{o eroro MoMeHra pacrrerbr ocHoBbrBaJrr{cb rra MoAenu aruocsepBr, troryqe*_nofi upn rocro-rrHHoM aHaseHr,rr4 \t : 7,5 ron/c. Te""i;;";;" yrorr'rrrB ocEoB_Hhre uapaMerpEr ury_?"Q:pr ? Cyg, r{ctroJrb'oBa_B^-nafi4euuoe pactrpeAeJreEueuunporyp6yJrer{ruocrr{. oxaaaroii, uto ?.6 : sgsar--il ;--W sZ lii.^T;";;o6paaolr, a{$exruanafl reMreparyp* oorrcririacr na 50 K, , ,run"orae Ig g ocra_Jrocb trpe?ItrrlrM,

, np, r.rccnegoBairur4 Mr{np_oryp6ynenruocrrr B arrvrocsepe a UMi B HaqecrBegaqarbHoro upr6rlrxeuas 6nmo _ry_rrHflro pactrpeAeJreiie Er, naftgennoe ,qn.rT Cyg, oTueruu, sro B_ g{y13e a uMi 
"o ,"iOroi i'ri"""" r=r"i a;;-;;;#;;coAepxaHrae lg 

"". 
: 7,50. Ha prac. 4 rpune4ena BaBr{crrMocrb c*opocrl{ Munpo-
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I
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ryp6yfleurHocrr{ or o[rr,rqecnoft rry6I,IHbI AJIfl o6onx cBepxrr4raHroB. Har
BrrAlro r4B ptrc. 5, orrlluue colep?r{aHlrr }r{eJIeBa or cpeAHero BHaqeHlrE Anfl Bcex
rpyrrfl nunufi Fe I ue trpeBblrtraer o.

lla puc. 4wrguo, rrro cltopocrl Mul(poryp6yneuruocrra 6rrcrpo pacrer c Bbr-

corofi. Ha yporue roooo - 0,2 neruuuua [1 6nua1a r( HyJrro, a npl4 rb000 :
: 10-3 oua Aocrr4raer 10 xrr,r/c. Hr,Ixuue qacrr4 r(pr{B},rx Et (tuooo) Ha prrc. 4, co-
OTBeTCTByIOqI{e MaJILIM CItopOCTflM [,1, uponognTo.fl MeHee HaAe)I{HO, TaK KaH OHII

olrpeAeJreHil B ocHoBHoM no cna6rru JrI4HII.flM, npafiTr{qecfiu HeqyBcTBr,rTeJIbHLIM
n nrr6opy [1. floarorr,ry Mbr Mo]r{eM JII4rub yrBep}I{Aarb, rrro Ha rry6unax rrooo -
-0,2 cxopocrb Mrrnporyp6yneuruocur 6nuara r reunopofi cxopocrrl aroMoB ?r(e-

neaa (rurpuxtryunrrrpHa.fl nprrBa.fi Ha plrc. 4). Terrr 6oree rpyguo cyAr{rb o rroBeAeuulr
uuHporyp6yJreHrHocrr[ s 6oree rry6orrax cJloflx trprr rb000 > 0r2, Henraa yne-
peHHo OupeAeJItrTL XOA trapaMeTPa Et I{ B CaMbIx BbICOHI{X CJIO.flx upra tuogs 

-<< 10-', rax r(ar B,qecb Moryr cxaar,rBarbc.E orr(JroHenus or JITP.
Illrpuxosoft nn:ur.efr. Ea puc. 4 upe4craureHo pactrpeAeJreurre Ml,Irporyp6y-

Jrerrrrrocrrlr, trctroJrbsoBaHHoe B MoAeJr.flx aruoc{ep flapconca [7]. ouo cy_se-
crBeHrro oriltrsaerc.E or pacllpeAeJrer,j,lfi, uafi,qenuoro HaMrr AJr.E t cyg u a uMi.
3ro rpunogrrr n Br{aqr4reJr},HblM trBMeHeHu.flM B pacnpegeJreurrr,r ryp6ynenrnoro
Aasoeirs P1, rrK Han aeJrras;ua Pl uponopqrouanr,ia [12. Mrr ytxe orueualn
BalnHyro pour ryp6yJreHrHoro AaBJreHrrfl B pac.rerax lro4ereft aruoc{ep cBepx-
rr4raHroB r(Jracca F. Orcro4a cJleAyer, qro MoAerr4 aruocsep AJrfl T Cyg u o UMi
neo6xoAraruo yroqlll4rb, rIprrH.EB npr,I Bblqucre:c-mu Pl ro pacllpeAeJrelrrde [,i, xoropoe
Mbr [9ryquJru AJrfl grrrx 3Be3A.

Cpaouenue uo4enefi flapcouca[7] c ruolersulr [13] , B Horopbrx rp]IurrMaJlocb
Pt:0, rroxaBaJro, qro rrgMerrerll4.fl B ryp6yneuruoM AaBJreHr{r{ crIJIbEo BJlrr.sror
Ha pacnpeAeJreurre raBoBoro AaBJreur{.fi Pg1 MeHErtre Ha pacupeAeJreHr{e aJrer(rpou-
Horo AaBJreuua P" u oseHb cra6o - Ha paclpeAeJreHr4e reMrreparypr,r 7. flo-
aroMy rrpu uctrpaBJreHrrr4 trroAelefr Mbr He Melr.rrirrr BaBrrcrdMocrs T ot rry6lrurr
Tsooo tr [epecqr,rrbrBaJrrr Jrrrmb pac[peAerreuve Pr u P", B yrorrueHr{brx. MoAeJIflx
aruoc&ep Beiluquua lg P, noapocJra He 6oree .reilr ua 0,2, a lg P" - MeHee s€-Nr

na 0,1. Ona3arocr, sro raxr,re I4aMeHeHrl.E B MoAerrflx MaJro BJrr4flror ua oupe4b-
JreHlre xr4Mrrqecfioro cocraBa, Jl:,zrnuu nefirpansnr,rx aroMoB Aalor rrpe)fiHee _co-
Aeplr(aHue eJreMeHroB, a JrrrHr{rlr r{oHoB trol(asbrBaroT yBeflIlqeHue Ig e na 0,03-
0,05. orrr.rerr4M, qro coAeplr{aHrre aJreMeHroB, rrpr{BeAeHHoe AJr.fl t cyg ra a UI\{i
B CJreAyIOqeM pasAeJre, uoryseHo tro yTosHeHHr,rM MoAeJralr aruoc{ep,

Br,rr uepecqrdraH raxlr{e p.EA MoAeJrefi flapcouca c HoBr,rM pacflpeAeJlerrlreM
[1. Sarelr AJrfl arr{x lro4eneft Mr,r Br,rsr4cJruilr,r upo$unra 6anrueponcrrax lr.rnrafi
rr cpaBHr{Jrr{ r4x c npe}fi}rurrau upo{uuruv l4l. Oxasarocb, qro yrorrHeHlde MoAe-
neft uparru.recfirr He BJrl{fler Ha KoHrypr,r 6atslrepoacHux luuufi.

4. ffaparvrerprr arriroc$ep rr xr.rurrqecxufi (ocraB

Ha prac. 6 upepcranJlerra Ar{arpaMMa ?o& - lg g, uoctpoeHrrafl AJI.a cBepx-
raraura t Cyg. Taxax Ar4arpaMMa, xani uasecrHo, cJrylr(rrr 4na nrr6opa ocEoBHbIx
rrapaMerpoB aruoc$eprr BBeBAbr. ftpraerre, coorBercrByroq,ue vourrBaquor{HoMy
paBHoBecrrro eJrerlreuroB Si u Cr, oxaaaJrrrcb 6nraanrrr\au Apyr H Apyry, [oaroMy Ha
puc. 6 Mbr saMeHr{Jru ux o4uofi cpe,quefi xpunofi. O6qar Jrr{Hrurr rrpoBeAeua v F,trfl
Ho, Hp, H1 v H6. Izlonrasaqraolruoe paBlroBecrre paccqurbrBaJrocb Irptr uaft4en-
HOM pactrpeAeJrerrr4r4 ruraHporyp6yJreHrHocrlt. Hanouuunr, qro cHarraJra upuu-
Jrocr, crpourl raT(yrc ,r{e Ar4arpaMMy rlpu Er : const : 7,5 ttulc. 

:

Ha pzc. 7 npune4ena ArlarpaMMu Ta& - lg g gna florrpuofi. B crentpe
a UMi 6anrueponcHne ilfitaurt oraaaJrr{cb 6lengzponaHubrMrrr crrJl},Hee, qeM

B crrer(rpe T Cyg, r{ HaM He yAaJrocb Aocrarorruo yBepeHuo rrocrpor,rrb ua6nro-
AaeMBre r(ourypbr orux tmuufit floarolay Ha pr4c. 7 orcyrcrnyer r(prdBa.E, coor-
BercrByloqaa 6anruepoBcltlltM JIIIIII{flM.

flpu naft,qeuuolt pacrpeAeJreHrrr.r urarporyp6yJreHruocrrr 6r;.r'.u rroJryrleubr
cJre4yroqus BEaqeHri.E a${errrannoft reuueparypbr tr ycxopeur{fi cr{Jrbr r.flrfiecrrr:
Tob:5950 K t lg g:7,2 A'r.s t Cyg; Tr*:6050 K , Ig g: 1,95 Aus

, cr UMi. BenacuHa Tofi ! arr.Ix sBeBA orJrlrqaerc.E na 100 K, uro cpaBEuMo c
c orura6rofi orpeAerlerrlrtl Te6.C 4pyrofi croporrlr, ycxopeHr4e g y florrpnofi no-

0
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Puc. 6. ,(uarpaulra Trq, 1g g gtrx otrpeAeneEr,rr trapaMerpoB amroc$epn 1 Cyg
Hpyxron coorBcrcrDyer npuHEToFI MoAerIl

Puc. 7. ,(r.rarpalrua ?, - lg g AJrff orrpeAeJreEr{E rrapaMerpor arruocsepn o UMi
Hpygon coorBercrByer nplruaroft lrogeuz

Tc\g

6OOO 7O0trH'3q,"

cxUttL

-4r

-44

C MgCa Ii CrFe
trln 5i. 5c V lln Co

NL Zn Zr Lu Pr 5m tld C f/tg Ca lL Cn Fe NL Zn ZP Lo pr, Sm &d
Eu Y Ba [e Nd Eu Nq 5L 5o lz lin Co Cu y Bo Ce Nd Eu

l4g Lq IL En Fe NL zn zr Lq Pn sm Gd
liq 51 5c V /'1n 6o Cu y Bo Ce Nd Eu

Puc. B. Cparueuue coAep,ftarr.rrr
DJrer\reEroB n arruoc([epax trccJreAo_
BaEEBrX CBepxrrrrarrToB c IIx coAep_
?fiaur{eM B corne.rgoft arlroc$epe

Pr'rc. 9. Cpanueure xulrrrecrroro
cocr-a-Ba atlroc$ep ? Cyg n
a UMi,.onpe4eresioro iro npunarnr
pocra (a) r, uo MoAer_qrr arMo-
cQep (6)

nyquJlocb BaMerIIo u1r-a,,T"* y y Cyg.tr4urepecuo, rrro uHorAa aroft BBeBAe BMe_o"o RJIacca cBerl4Mocrl{ lb npnnlrciiBalor KJracc cBerrrMocrr4 II, ro"aaT**"-
TlWe g y Hee AeftcrBr4reJrrrFro AoJrlrrHo 6rrrr nosrrmeEo rro cpaBHerr[p o y cvg.' 

-
Ha ocgose MoAeJreft arr,roc4ep, coorBercrByroqrrx 

'rafiAe,rrbrM 
trapaMerpaM7r+, lg g II pactrpeAerrelrrr.rlM Ei (iuooo), Mbr Bhrqr{cJ]raJrrl coAep?fi anne ZS xrl{r4qe-oxux gJrer{euror. PeayJrbrarr,r rpeAcraBrrenr,r B :ra6.rr-. 

': 

g;""u }He rrpr{BeAerrxtrMtrnecHtrft cocraB armoctfepr,r Co;rrrrr4a couacno Il].Ha puc. B uaft4enuoe coAep*arrr,e arreMelrroB cpaBHr{Baerofi c coilHeq*brMcoAepffiar.rzeM. flo4rneprn4aerc.E B618oA, rroJryqeururft s [1] ueroAorlr Hpr4Br,rxpocra: xuuusecnr4ft cocraB arntocsep o60rnx cBepxrvra,ro, o""r&"; ;;;;;;;eo.nue.rnoft arlroo{opr,r. }tan n n t1l, yrJrepoA ra uarpuit [onaaaJrr{ aHo}.raJrbrroeooAeplriaHtre' [prrqeM yurepoA HaxoAr,lrc.E n 4e{uq,rte, a uarpuft - u 
"aourrxet0
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Ta6'rrt'rqa 2

Xrrun.recnuir cocraB atuoc(rep 'i CYg, o UMi n Co:rgr1a

I o rt-ntit_
| 

,r.ro,uu,m 
I

5
6
6
7
6

1.4

t2
6
8
J

4
6
6
8

76
7
4
5
J
4
2
6
5,
8
I
4
8
4
J
J

IrO oTrrollerrl,llo n coAep)1{arrr,rlo Ha CoJ]Hqe, 3tr.r anOltarl{I{ crIJrLIIee BbIpa}IteI{hI

v Y cvg.
Flaue IdccJreAotsarrr.re o6oux cBepxlrrrarlTon BbIrIoJrILerIo oAIlLIr'I r{ TeN,I }Iie Me-

ToAor{ rr B I{eJroM rro oAHrrNr II TeM }ne CileI(TpaJIbHbrM Jrr{IrI{flM. floatolty I{IITepeC-

rro cpaBrIIarL xIIMI4qecHIIfi CocraB arl{oc$ep 3rl4x sBeBA I,Ie}I{Ay co6ofi. Tpy4uo
olr(r4Aarb r(anr{x-To 6o.nr,urlrx cracreMarlrsecr{rlx pa3,rrrlql,Ifi, TaH HaH coAep}Iialrl4e

aJreMerrroB n y ! Cyg, u y cr UMi ol(aaaJrocb 6nusHI4M It coIHeqHOI{y. OA}IaHot

Har( Br4Arro r{B prrc. 91 6, ue6o:rbrtroe orJrr4rrrre Bce }I{e lrl{eercfl. Ecnlr rla prac. 9, 6
r4cnJrroqr,rTb r4B paccMorpeIII{.fI roql(I4, cooTBercrBylolqlIe yIJIepoAy II _II-aTpI{IO
(co4epatauue C; Na omaaaJrocb aHoI{aJIbHbIM), a raxrIie 6apum (no1.o UMi co-

4epnrirrre Ba oqeueuo ToJIbIto no AByM JII4IILI.flM, AaIoqIrM 3al[erublft paS6poo),
To Br4Arro, qTO OCTaJILHbIe ToqHr{ Jre}r{aT B CpeArIe[,I Ha 0,1 BbIIxe HyJreBofi ilI4HuI'I.

flo Hprnr,rlt pocra raxol'o ua6llrrta gJIeMeHroB y ct, Uil{i o6uapyrneuo ue 6r,r,lo
(prc. 9, a).'- Tpyuub cyAr.{rrr o pea.rrbuocrr4 }rafiAeHr{oro paaJll{r{ufl B BHasenuax lg I Me}It-
gy a-UMi ra ? Cyg, rar( HaH ero Beruqurla MaJIa. l{o;rirro ilpeAnoJlox{tr{rr,r qro
pacxolrrAerrr4e -0,1 [OJIyql4JIocb I4B-Ba HeAOCrarorIIIO TOTIHOTO otrpeAeJleHtrfi tra-

!ur"rpo, 7s6 lr Ig g (uaupurtep, I43-3a saBEIrueflntt B cryqae a UMi a{{eHtun-
uoft r.eunepaiyprr na 100 K u lg g na 0,2). O4uaxo Boar{oiltHo, alro coAep)r{aulre
DJrerrerrroB B arMoc{epe a UMi AeficrBrrreilbl{o HecI{oJIbIto Br,IlIe, ceM B arMoc+e-
pe ? Cyg. Torga ciarlosutc.E rro]r.firHbrM ro o6cro.EreJlLrcrBo, .rto 6arr,rrtepoBcr(Ido

tr|t4Hr|U B ctreKTpe c[ uMi 6nen4r.rponaHEJ cI4JIbIIee'
B [tl uo KprrBbrM pocra 6bur Hafi[eu He6orbmoft 4e{uqllt peAnoaeMeJrbrrl{x

eJreMerrroB y a UMi ro cpaBIreHI{Io c'), Cyg (plrc. 9, a) . O4naxo r{eroAoM MoAe-

nefi arMoc$ep aror peayrrr,rar He roArBepll{Aaercfi (pnc. 9, 6).

? cvc | .o,,u"

l"OreMeHT

CI
NaI
1\,Ig I
SiI
Si II
CaI
Sc II
TiI
Ti II
V
v

Cr
Cr

NIn
Fe
I,'e
Co
Ni
Ni
Cu
Z't'r
Y
Zt
Ba
I,A
Ce
Pr
Nd
Srn
Eu
Gii

8,00
6, 92
7 ,Lg
7 ,70
7 ,89
6,58
3 ,03
4, I J
4,88
3,79
1r, 06
5, 30
5,46
J lOL
7 ,45
7 ,5I
4,60
6,03
6,26
3,95
4,14
2,00
3,11,ra
[,37
1,70
0 

'lt9,L,34

0, 82
0 ,84
0,70

8,33
6,77
7,39
7 ,79
7, B0
6,55
3 ,05
5,02
4,99
4,73
4,28
5,56
5,56
5 , 5,Ir

7 ,50

1+,63

6,16
ti,53
4,20
4,20
2,07
3,21
,l 

,90
1,5/t
t,91t
0,75
1,40
0, 78
0 ,85
1 ,00

8,61
6,28
7 ,3{i
7 ,65
7 ,55
6, 36
3,00
4,86
4,82
4,04
4,21
5,61
5,50

I ,4o

4,70
6,0tj
6,2!
4,1$
4,42
2,18
2 ,96
2,11
I ,30
1 ,59
0, 83
1,26
1 ,00
0,70
1 ,12
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Ige

7
t)

6
7
6
8
I
5
B

6
4
7
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Buosr orMerLIM, rITo rorlHocrb orrpeAeJlentrg xr{MuqecRoro cocTaBa BaBr{c1rr
oT Tofo? rracKoJrbr(o AeraJrbHo r4ccJreAoBaHo pactrpe,4eJrerrue uzrporyp6yleur-
Hocrtr. Haupuuep, ecJrr,r ilplrrrfirb AJr.s t Cyg trocro.flHuoe BHaserrue cnopocrrr
ivrur{poryp6yJrerrrrrocrr.r Et : 7 ,5 xrrl/c, uolyqerrroe tro HprrBhrM pocra, ro co-
Aep?fiarrue sJreMeuroB 6y4er omra6osuo Bauurr(euo (cu. t14l). Boauomno, uro
6rrcrpoe rraMerrenr(e [1 c rny6nnofi, nafi4euHoe HaMtr nJrfi ? Cyg tr a UMi, xa-
pallrqpHo rr AJrfi Apyrux cBepxruraHroB r(Jracca F. floarouy trptr ugyrreunfr. xE-
Muqecxoro cocraBa aruoc{ep raxr{x BBeBA HeAocraroquo orpanuqtrrBcx r;pnd,r,m-
rxenuoft oqeuHoft €r : Const; neo6xograuo flccJleAoBarb BaBuCuMoCTb [; oT rJry-
6ranrr s armoc{epe,

5. Ocnonurre peaynbrarhr

1. ?Iccnegonauue uuHporyp6yJrenrr{ocrr u aruoc{epax cBepxrrrauroB
V Cyg u a UMi tror(aaaJro, qro cnopocrb Mur(poryp6yneuruocru f1 6rrcrpo Me-
Hffercfl c r,iry6unoft. Ha ourrruecnr{x rny6unax "c6nss -0,2 gHaqerrr4fl [,; cocrao-
Jrsror onoJro 0-l xru/c, c sbrcoroft cxopocrb yBeJrtrqrrBaerc.E r{ rrprr ruooo : L0-3
oua Aocrtrraer l0 ru/c.

2. flepnonaqaJlrHo pacxrerf,I ocnoBhrBaJrucb Ha MoAeJrEx aruoc{ep flapcouca
[7], oAuaro rrpurr.rrra.E B Htrx BaBucuMocm [s or T6000 orJrtrqaJracb or rofi aasu-
crrMocrr(, r(oropyrc Mbr lramJru AJrE ? Cyg tr o UMi. floerouy Mbr trepecqrraJru Mo-
geru Ifapcouca trpu rrcrrpaBJrer{Hou pacnpe4eJrerutr [,r. Onaaarocb, qro yroque-
HIre MoAeJrefi cna6o Bnur{er rra onpeAeJrerue coAepE(aHr{.fl alelreuror, tr traMe-
EeIrtr.E B Berusuue lg e ne fipeBbrrrraror HecxoJrrr(ux corbrx.

3. Iloryueubl cJreAyrotrUe BHaqeuur s{{enrnnuoft reuueparypbr u ycnopeuurr
crIJIhr r.fi,r{ecru: 7.s6 : 5950 K u lg g : |,ZA1rfi T Cyg; 7"6 : 6050 K n lg g :: 1,95 4rr a UMi.

4. Oupe4eaeuo coAepxrasne 2S .aJreMerrroB. flo4roepnr4er6r ocrroBrnre Bbr-
BoAbr o xuMuqecroM cocraBe aruocSep t Cyg lt c UMi, [oryqeuubre s [1] c uo-
Moqbrc rtprrBBlx pocra. Co4epxranue 6onrmuncTBa aJreMerrroB or(aaanocr 6uza-
r(nM K coruequoMy. Vrrepo,q fior(aaaJr 4e{uqur, a narprft - ua6brtoft rro orfo-
rneHuro R coAeplnaHr4ro Ha Comrqe.

5, 'Boervromen ne6onrmoft us6rrroH aJreMerrroB r arlroc{epe a UMi rro cpaB-
Herruro c aruoc$epoft y Cyg (orolo 0,1 r norapz{ue)..He uo4raep}r(Aaercr ,qe-
{zqur peAl(r,rx BeMeJrr, y ct, UMi, o6uapymennrrft no RprrBbIM pocra.

B aannloqerrrre Mbr BbrpamaeM 6.naro,qapnoorb corpyAurrnaM T.aprycnofi o6-
cepBaropr4ur T. O. Buftny lr A. I. Xefinno, rpeAocraBr.rBrrruM B Hartre pacropfl-
,fierrrlre rrpolpaMMy pacqera $yunqura @ofirra ,qo ee ouy6JrrrnoBaHr{.8.

,{era6pr 1979 r.
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cIIEmrpoooToMET PI4qECHOE I{CCJIEIOBAHmE
JIITI{EBOII 3BE3[bI E Boo A

A. A. EoaPuYm, [. Eraurnc

Ha ocnoaauurr RyAe-crrenrporpaMM (D:4 -+ 12 Ahurrl) BbrrIoJrEeE cpaBullreJrbEbli asa-

311,1B xfiMr,rsecnoro cocrasa Jrr4rtreBoft BBeBAET I Boo A 14 EopMaJIbEoft ereaglr crrearpaJlEuoro

f,(Jracca G 0 Aql, Vnaausaercs, qro B arnroc{epe nuireBot BBeBAET, BoBMoEtEo' trMeercE Ee-

6orsmofi ug6utolt peAr(r{x BeMeJIb.

SPECTROFOTOMETRIC INVESTIGATION OF THE LITHIUM STAR I BOO A, bY

A. A. Boyarchuk and. I. Egtitis.- The differential analysis of the chemical composition of

the Iithium star I Boo A and normal star G spectral type F Aql was carried out by using co-

ude spectrograms (4-12 A/mm). The rare earth elements probably are overabundant in the

atmosphere of the lithium star'

Etax raasecruo, JII{Tuft JIerHo clropaerBsAeprlblxpeaxqll.flx. Vme reuueparypa
nopfiAr(a 3.106 K Aocraroqga AJr.fl ero paBpyrrreHr{r. IIpu Erofi reMreparype
BHarrI{TeJr},HOe qucilo [poToHoB IrMeeT HuHeTUqecRyIo aHepIEIO TeIIJIOBbIX [BU-
7fieHuft, Aocraroqryro AJr.f, rrpeoAoJrerrr4r rroreuql4aJlbuoro 6aprepa sApa Jrurr,r.s.

Co4eprxauue nrtrrufr" B arMoc{epax MoJroAbIx BBeBA 6JIr,IBr(o K coAepffiarruro .llrrrr4.fl

, rrrerxsresluoft cpe4e [t]. BclelcrBue .flAeplIbrx peaxqrlfi coAep]r{aHlle Jrurrat!

B BBeBAe B rleJroM cyu{ecrBeuHo yMeubruaerc.E. Ha6rroAaeMoe coAep)r(aHrre ilurratt
B BBeBAHbrx arMoc{epax BaBr{crrr or crerreur4 rlepeMelnrrBaul4fi aBeaAlroro Beqe-
oTBa. flptr orcyrcrBtrlr rrepeMeru4Barrr4n B rroBepxuocrubrx cJroflx coxpalrflercfi
[epBogasailbuoe coAep]fiaulre ilurryrfl, flpr uonuou fiepeMerlrllBalrr{u coAepffia-
rtr-e .rrrtr.s B arMoc$epe BBSBArI 6y4et oueub HeBHasureJIbHo. floarouy coAep-

)fiagr4e Jrurafr B arMoc{epax BBeBA Mo}r(er cJIyEtIrITb rluAr{r(aropoM rrepeMelnuBaHufi
tsetr{ecTBa ril yKaBbrBaTr, Ha To, qTo SBeBAbr, rlMelolqrre pa,Brroe Ha6ilroAaeMoe co-

"4ep)fiaurre fifrr-tfi, rrporrrJrr.r paaurrft aBoJrrorlr4orrublfi nyrb. Moxet ofiaBarbcg' qro

B XOle ABOJrrorIr4r[ rrpeTeptreJlo ITBMeHeHUe CoAepffiarrufi He T0JIET(O JIr{TrlIfl' HO

rr Hanux-Jrr[6o gpyrlrx bJreMeHroB. ,{lr uccnegoBaurr.fl arono Borlpoca Mbr ugyrltr-
flra xuMurrecnrft 

-cocras 
AByx BBeBA runa G: I Boo A, y notopofi cornacuo Xep-

6rry [2] coAep]r(aHrre ilurfrtr oAHo r{B caMbrx Br,rcomux AJIE Aaulroro cfl_eHrpaJrb-

*ro"u *ouC"r, 
-n 

p AqI, rge CoAeprI(aHIIe .n;ur:r,r. 6nraaro K CoJIIIeqIIoMy [1].

l. Ha6mogeurar

Tlccne,qSreurrft iraatepuan 6rrn nonyuel{ B HaMepax III z II ryge-clel(rpo-
rpafra 3TllI. Cno4ur,re rtarrure o Ea6rroAeguflx rrpr{BoAfircfi B ta6n. j.. Bce cnex-
TporpaMMbr trMercr rra rofi E(e rrJracrr4Hr(e fiJrrr rrJIeHHe Harrrqp_oBoqu_brft curu^on

.qeBflrlacryllenqarolo ocila6urerfl. Illuprana IqeJIu B l(aMepax III ra II 6rrla-0,4'u 
O,2 r* 

"OO13"1CTBSIIHO. 
@OtOrtrarepraaJlbl IIpOgBIlF.II:rlLCb B IIpOfBUTeJIe A-19

B cTarrAapTlrBrx pe?firilMax.
Cne1rporpauivru o6pa6ar6lBaJll{cb xa {oroMerpe [tAO, perl{crpupylorqeM

ErreHouBrrocrtr c yBeJIIrqeHueM 50 r,r 100.

2. OroxAecrBJlerrlre nuuufi

I'OroxtAecrsJrerrrle nururft [poBoArdJrocb B ABa ararrax. Ha nepnou STarre [poBo-

,quJrocb trpeABapr4TeJrbHoe orolr(AecrBJrenr,re nuuufi c ucrroJrbaoBarrueM Ta6rr,rrlbr

ilyourr"o"rou Myp [3] u ta6nuq rrauufi' colrHeqHoro crrer(rpa Myp z Ap. [4]. Ha
BTopoM ararre [pr4 trocrpoeHr{r{ rtpr.rnoft pocra oro?nAecrBJreHr{e trpoBepEJrocr,'

B ctryuae, ecJrr( troilox(eHr{e paccMarprlBaeMoft lttirlutr cl{Jrbrro orHJrolrflJlocr, or
cpe4ueft rpunoft pocra, orolr(AecTBJreHue cquraJrocb omfl6orrrrblM r[ BeJII{cb tro-
scr(r4 ToIo aJreMeHTa, rra HpnByIo pocTa r(oToporo eTa fivH.a.g. JroHtr(Tofi Jryqltre.

flpn uouore trpoBepfiJrrrcb aJreMerrrlr, noropbre norraAaJrtr B ErrrepBall AJIUH BoJIH

X,o':L 0,25 tr =50,{5 A ln.s cue1rporpaurug o6paruoft 4racnepcueil D )B AlM.u

13
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9. VrI 1973
13. VII 1973
23.lfl 1970
23. IIr 1970
23. III 1970
23. IrI 1970
23. IIr 1970

13.XI1978
13.XI1978
t6.xr 1978
16.XI1978
9.IX 1978

12.rX Lg78
13.X 1978
16.X 1978
tz.tx tsTB
t4.x 1978
rL.x L97B

IBooA
2tL
2tL30m
30m
70n1

6m
4Un
7rm

F Aql

7h
7tt20ftL
thl4n1
7h44m
21.
30,n
50?n
35m
.Ltt

50rx
25n

4030-4890
4030-4940
4670-5010
4700-6020
4700-6020
5690-6570
5650-6770,

103 aO
103 aO
A600y
A600y
A600y
A7006
A7000

8
8

12
12
12
12
12

103 aO
103 aO
103 aO
103 aO
103 aD
103 aD
103 aD
103 aD
103 aF
103 aF
103 a lt

4t00-49fi.
4310-4810
4210-4720
4400-4820
4780-5160
4900-6040
4880-5990
4830-60210
5650-6890
5650-5960
5660-6660

4
4
4
4
6
6
6
6
6
6
6

a D < 8 A/rrarrt coorBercTBerrro, rAe l,o - 4nzna BoJrHbr lurlurv., otrpeAeJreuuafl
I1o c[er(TporpaMMe. Eutu luE'u.fr He Jro]nr4Tcfl Hr4 Ha OA]ry u3 npuBDIx pocra, To,
crrurarocb, Trro orra trpeAcraBJr.fler co6ofi 6neugy Hecr(oJrbr(r{x ilv]f,Jt.
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7,5b
0,92
t r'34
1,43
0, gg
7,20
7,74

t,zo
1,54

1,03

1,52
1,42
1,43

1,34

r, to

1,56
1,4tj
7,21

1,42
1 ,55
1,69

t,Zt

1,41
7,49

1, BB

1 ,03

525,0,7
5253,5
5263 ,3
5266,6
52fi7 ,3
52Bl,B
5283,6
5295,3
5302,3
5307 ,4
5315 , 1
5322,0
5324,2
5330, 0
5339, I
5364, I
5365,4
5367,5
5370,0
f,)-u a

5379, 6
5383,4
5387,5
5389,5
5393,2

r034
843

1089
l
I

66
553
553
383

1146
383
553

1146 
)

t ,76

1,76
1,43
1,48

1,20
0,82
0, 98
1 ,80
'1,12
I,4tr

1,43
1 ,58

1,02
7,57

,;"
I ,59

553
36

1147
112
553

1028
553

1146
/dt)

'l71rG

tt46
1166
928

tt46
103 i
1145
553

t lrs
1,43
1 ,21
t,43

1, 13
I ,17
l r\lt
0, 88
1,20
7,48
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FeI
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3,45
2,58
1,75
1,5ll
2,38
|,25
{ ,66
, 1.)

J, DJ

0, 89
2,02
.),DJ

-0, 
03

2,gG

-2,423,6ti
3,35
1,57
0, 58
0,74t
3,61,o,
3, 06
3,05
3,06
2,19
t trQ

1,47
2,64

_0,91
'l , J'J
2,10 

|

2,88
2,67

-7,78
-0,901 ,71

2,15
3,07
3,27
2,04
2,80
3,02
2,73
2,94
0, 61
2,28
0, 80
3, 53
2,53
3, 09
J, /J
2,74
4,72
1,12
2,97
,q7
4,28
1,69
2,90
2,92

5395,3
5397, I
5398,3
5405 , B
5406,8
5409, 1

54,10, g

5415,2
5424,t
5433 ,0
5434,5
5445, t
5455,6
546J ,5
5464,3
5487,7
5473,9
54s7 ,4
5501,5
5506, 8
5525, 6
5543, 0
5543,9
5546,5
DD4/,U
5554,9
5563,6
5569, 6
5576,1
5586 , g

5414,3
5618, 7
5619, 6
5620,5

1025
1062

15
15
15

1062
926

1062
1145
1061
1 {83
1062
686

5624,t
1i624,6
5634,0
5635, I
5638,3
5650,7
5651,5r
5652, 3
5662, 5
5679, 0
5706,0
5731,8
5741,9
5752,0
5753,.1
5763,0
5775, r
5806,7
5809,3
58t4,9
(Qrrq .)

58llti, 1

5858, B
5859,6
5862,4
5883, B
5905,7
5910,0
5916, 3

686
686

1314
1107
1161
1061
I 160
686

1314
1088
i087
73Ut
1161 l

1 108
1087
1183
l 183
,1087

i 086
1 180
ii07
1107
1087
I 180
982

1086
r178
1128
1084
1t8t
I 180
982

1187
trEO

170

a
H

Fo
H

B ASI

1143
15

1145
t5

t148
1147
1165
1 165
1146
1143
113

1 163
15

1145
1030 I

0,54
7,82
1,73
tr78
0,89
t,ll
1,37
1,48
1,59
1,07
7,72
1 ,33
t,g3
0,62
0,92

l,6l
t,4g
1,51
1,73
7,t4
1,08
1,0g
0,91
1,r37
1,36
1,47
1,35
1,65
0,88
1,02
0,88
1,01
1,,04
1.,42

t,az
1,20
,:,

0, 95
!,24
0,97
0,68
0,80
1,26
7 ,1'7
t,27
7,74
0, 93
7,07
I,23
7',43
7,17
1,70
1,0g
0,79
0,97
0, 87
0, 58
t,17
1,26
7,76
1',73
0,92
7 116

'1 ,22
1,30
1,54
1,48
1,46

1,05r
1,07

1,24
1,30
1,63

1,70

1,16
o,7o:
t, 13

1 ,03
1,19

,l-rr'JD

lcg.f

1,66
|,75
3, 10
1,93
2 ,,11
2,53
4,04
4,28
4,tl
2,90
1 ,66

1' lg
1',94
2 ,12
2,gt
3,02
l,rlt
0, Bg
o, 93
, Er
) ,t1

2,tO
') cu

1,93
3, gt
2, Btj
3,ZS
2,85
r,D/
2,54
2,47
2,tS
2,06
tna
2,95
3,s2
1, g6
2,ge

2 ,15
1, g0
2,9q,
2, 93
3,27
2,b6
2,ts
2,85
3,04
3,3S
2,60
2,gl
2,02

1,gg
'rD4,qa
1,61
2,69
3 ,39
2,51-
3,08
1,09
0,87
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FeI
5927,8
5529,7
5930,2
5934,7
5956,7
5984, B

5987, r
6003,0
6008,0
6008,6
6020,2
6024,r
6027 ,1
6056, 0
6065,5
6078,5
6079,0
6082,7
6089,6
6093,7
6102,2
6136,6
6137 ,7
6151 , 6
6157 ,7
6173,3
6i88,o
6191 ,6
6200, 3
fi2t3,4
6219,3
6226,7
6229,2
6230,7
6232,7
6240,7
6246,3
6252,6
6254,2
6216,4
6265,1
6270,2
627 1,3
6291,0
6297 ,8
6301,5
6302,5
63 15,3
6315 ,8
6318, 0
6322,7
6330, I
6335,3
6336 ,8
6344,2
6355,0
6358,7
6380, 7
6392, 5

6393,6
6408, o
6411 ,7
6420,0

H

t:
E

rgff1s,

P Aql EBooA

12'o9
169
207

62
10r5

62
959
i69
207

62
l)z

981

207
816

64
816
169
Llt

1175 |

rt7 t,
1 180
982

14
1260
1260
959

TLTB
982

I i78
r178
1018
1259
207

1259
tL76

tr4
1327
1177

0,95
0,96
t,21.
1.,21.
1,22
1, 19
l,l4
1,30
1,05
L,28
1 ,38
1,33
1, t6
1',17
1 ,55
1, tg
L,70
1 ,03:
t,o6:
0,95
1, t9
l'rv.'4 .

1,54
l,12
1,16
1'30
l,t8
1,60
7,27
r,34
1,47
0,96'
1,09
1,66
1 ,31
7,t2
1,44
7,57

,!u
l,t4
0,72
L,74
l,2g
1',37
1,32
1,24
0,98
1 ,39
t,25
0,87
L,47
1,37
1,27
1,32
1,38
1,07
0,80
\,46
1,29
L,40
t, t8

,7,

,4n

1 ,08:

,7,

1,53
1,08

r,so
1, 10
7,L7

f ,02
1 ,39
1,07

169
62

342
685

1258
62

816
816

1015
tjt4

168
207

1254
62

816
169
342

t3
1015

109
168
816
8r6

1258
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lc c.ll' -__-_l-
PAql lEBooA

I

l, ,E

F
H
tr
Fp
E

lg sll

2,78
2,46
3,36
2,70

-0,78'3'49
3,29
2,86
3,07
2,7L
3,46
3,47
2,67
3,44
2,5L
,lro,
2176
o,19

2,38
3, 19
2,58
2,41.
0,47
2,63
0,83
2,L7
2,56
\r40
1',04
t,t7
L,67
o;82
2,54.)o,
0,46
2,9L
2,37
1 ,36
1,28
1,06
1, 19
0,95

FeI
6421,4
6430, I
6469,2
6481, B
6495,0
6498, I
6518,4
6534, 0
6546,3
6569,2
6592,9
6593,5
6627 t6
6633,8
6647 ,0
6678,0
6703,6
0710,3
67 13 ,7
6715,4
6726,7
6738,0
6750,2
6786, I
6806,9
6810, 3
6820,4
6839,8
6843,7
6861 , I
Fe II

Lt1,
62

1258
109
168
t3

J4Z
1r97
268

1253
268
168

TL14
1197
206
268
268

64
1255
1r74
tr97
1,192
ILl

1052
268

LL97
1197
205

tt13
109

L,42
1,60
1,06
L,22
1,59
t,Lg
t,2t
1 ,03
1 ,39
I ,30
L,43
L,32
0,71.
t,L3
0, 61:
1,50
\,02
0,79
0,67
0, 88
t ,00
0,75
1 ,30
0, 81
L,0L
1,03
0,99
1,01
L,07
0,70

t,3'l'
L,40
1,45
L,37
1 ,39
L,47
1,37
I ,30
1,41.
L,25
L,27
L,52
1,74
1,45
1 ,31
1',43
1',62
1,70
t,2L
L,20
0, 95
1,45
0,93
1,31
0,80
0,86
t,04
0,78
0,42:
0,86:

'7u

126
1,36
1,,27

,:,

=
_

t,34
1,25

1,22
I, t9
1, 18

1 ,00
0,85:
1,39
0 ,82:
L,25

1,55
1,59

1,14
1,05

I,42

1,57
1,60
3,08.
0,95
2,36,

-0,827,76
2,45
2,70
3,44
2,17
2,85
2,2L
3,0&
0, 13
2,3'1,
0,77
1 ,00.D aq

2,29
2,74
2,26,
1,30
1 ,86.
0,67
2,8t
2,6L
0,48
3,00'

-0,01

1 ,05
2,76
2,30
3, 08
2,79
1',17
1 ,38
2,60
1,34
2,63
0, 91
1, r48

-0, 48
2,50

-0,171,72
2,47
2,89
3, 61

4178,9
4416,8
4489,2
4491.,4
4508, 3
4515,3
4520,2
45'41,3
4555 , I
4576,3
4582,8
4583,7
4620,5
4629,3
473L,4
4923,9
5018,4
5169,0
5197,6
5234,0
5264,8
5316,8
5321r, (i

5362 , B

5414, L

5425,3
5534, I
5591 ,4
6044,5
6149,2
6247,6

OQ

JJ

38

38
JT
38

38
38
DN

0,68
0,84
0, 50
0,70
1 ,03
0,92.
0,87
0,61
t ,08.
0,51
0,34
1 ,56'
0,20
1,07
0, 37
t ,99
2,?6
,h?
7,07
t, t6'
0, 57
1,58
0, 15
0,78
0,06.
0,09
0, 65

--0,10'
-0,100,75

L,Lg

42
42
42
49
49
48
49
49
48
48
49
55
4t)
46
74
74

opo

'l'

?r, i.
rs ?ro,

o,go'
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Fe II
641 6, I
6456,4
6516, t
CoI

4121,3
4749,7
4813,5
4867 ,g
52t2,7
.5342,7
5352,0
'o454,6
.ij455 ,0
,ti632,5

NiI
4331 ,7
4470,5
4600,4
4ro0l:,0
4675,6
4686,2
4714,4
47 15,8
4732,5
4752,4
4756,5
4929,0
4931 ,2
4866, 3
1,904,4
4918,4
4835, 8
5011,0
50{7,6
5035,4
5048,4
5092,4
5084,1
5099, g

5115,4
5 155,9
5197 ,2
53s2,4
5589,4
5695,0
5805, 2
5847 ,0
5892, g
6007 ,3
6108, i
6327 ,6
6:170,4
6378, 3
ri59B,6
6643, 6
tr767 ,8
ti77 2,3
6842,0

CuI
5105,5
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28
156
158
158
170
190
tac

i95
174
111

B6
98
9B
45
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98
9B

235
132
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131
ltt
111,
129
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177
144
111
t4J
195
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162
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205 t
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68
/,,
45
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57
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12ti
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H
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F
n
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a

74
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40
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0,98
1,06

1,09
1,01
|,23
0,52
0,90
0, 84
0,49
0,42
0,46

0, 78

0, 76

1,62

0, 88

7,43
7,42
7,25
1,39
0,gg
1,L5
l,4t
1,34
0,93
l,L7
1,29
1,27
1,22
1,27
7,37
1,r28
L,23
1 ,09
1,24
,1,,43

1",79
1',21
7,29
7,31.
t,20:
l, 15:
0, 78
0,47..
.0,77:
0, 99
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0,98
1,25
t,U3
0,56:
0,79
0,56
1,38
1,27
t,11.
0,85

7,34
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1,14
1, {8
1,26

1, 15
7,63
1,26
0,78
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L,07
7,44
7,41

r,13
1,26

1 ,08
0,98
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olt
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j ,09
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1, 18

lgg.r
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7,45
0,26

3,43
3,46
J, /D
4,70
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4,44
4,05
3,70
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2,20

2,14
3 ,35
3,26
3,52
1,47
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3,gg
3'48:
3,75
2,82
3,47:
3,31
3'38
3,37
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3,54
3,39
3, 29
3'62
4,09;
3,40
3,31
3,93 .

3'50
3' 68
3,68
2'86
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3,40
3,14
L,09
2,47
1,22
{,60
7,07
2,15
2,79
, nq

1,r42
1,65
3,22
2,63

2,20

T, .E

F

F
E lg g,tr

B AqI

CuI
5218,2
5782,7

ZnI
4722,2
4810,5
6362,4

Sr II
4077 ,7
42L5 t5
YI

4702,4

YII
4396,0
4854,9
4883,7
5087,4
51.79,1
5200,4

ZrI
4739,5
4772,5

Zr II
4779,8
4209,0
4317,3
437918
4414,rJ
4629,7
5112,3

Ba II

7 ,11
1,39

7 ,17
1,15
0, 65

1,03
l,t3

,ro
2,70

1,03

0,83

0,37
0,50

3, gg

1,98

o,aJ
3 ,46
4,24

3,78
3,49

3,50
2,78
3 ,86
3, 56
2,40
3, 10

J,JD
3,11

3, 13
2,76
7,87
3,00
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,l,J+
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3 ,83
2,77
3,69
Dr4J
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J4
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2
2
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7
7
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1,36
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7,32
1 ,05
0, 56
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0,47
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1,07
0,78
0,40

1,66
7,20
7,48
7,37

t,ZS
1 ,38
t,27
1,05
0,1t3
0,27:
0,26:

0, 60
0, 97
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1,06
1r'12
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5853,7
614,1,7
6496, g
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4u42,9
4c)96,7
4tJ22,5
4921,0
4921,8
4986, g
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6262,3
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4349,8
4361+,7
4486,9
4562,11
4593, I
4628,2
4773,g

0, 78
1,19

0, 53
0, 68

4,0s
3,55
3,54
2,76
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2,29
7,78
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I
B

!1/r
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Ce II
5075, 3
5274,2
5330, 6

Pr II
4449,9
45\0,2

Nd II
4706,5
48[1,3

0, 81
0 ,48
0, 33

0,54:
0,55

0 ,84
0,65

J,4t
3,66
1n,

J 1JL
J,Dl

,o,
2,57

Nd II
5130,6
5431 ,5
5485,7

Srn II
4676, I
Eu Il
4129,7
6049,5
b4J/,O

4,11
3,40
3,54

2,85

4,06
3 ,03
3,40

14
15
15

P AqI BBooA

0,56
0,06:
0,25:

0,40

1,17
0, 67
0,45"

'Bce npllnr,re pocra rlprrBoAl{Jrllcb I{ SIraqeIMrrNr Bol B\ - 'l''
Ha ocnonaur{r{ cleHrpaJrr,HOrO rr4rra sBeBA 6tUU SaAa}IbI rlpeABapr4TeJlbrlbr€

.r"u"i"rr cj-: o,ss-ii ri"*"poHlrofi nllorl{g-crll -lg P" :2 gttx o6t"--':-n11-="

rrocrpoerrbr HprrBiire pocra AJifl Fe I u Fe II. Mlr pacuonal'aJll{ Jltr{urlflMrr Irer4-

rpa,.rLrioro irierro3a ";;;;,';;;rrni* 
,oroyiriA,eri14, ,14?riHe.o ypoBHfl "ntrHr'.'r o'r 0

go 6 aB, a B cJlyqae I4oIrI'I3oBaHrIo"o "*"""t'n 
or 2 Ao 4 cB' Bce JrI4Hrrl{ pa36l'ulu

Ha troArpyiltrbl, BiIyTpI{ ItoTop],Ix Ae u.e flpeBblluaeT -]-0,07, I4 IIoCTpoI,lJII4 ItpI{BI,Ie

pocTa 4.rrx naxgofi uo4rpynurr .flullr'tfi paSAeJIblIO'

flpr connteq"rr, ,n rrtipra'IecHoft npunoft pocra, rrocrpoellHoft [u'fl orAeJIbI{bIx

MyJIbrrrrIJreToB, c TeopeTl4alecHoft nottirro olp eAe Jrlrrb B eJrr{qrrHy

A;:lgr,-lgXr' $)

Itoru6r,rrrrapyn {opuy.nnr Caxa ra Eolr,quana, JIerHo I{o}I(IIo IIoJIyTIIITL CJIeAyIOx{ee

paBeI{cTBo:

rn I - rs * :2,5tsT -lg P, -- o (x + el -- ei) - o'tg' (5)
- Xr 6;

uAe x - rrorerrqr.raJr r,rorrr4sarlrrr{, a ti] - IIOre}IqI{aJI noa6yltt4eur'ra /r-yponua

UOHI,ISOtsAHHOTO ATOMA.

Cpannunaa cABr,rrr{ Hpr,{BbIx poora AJIrI nr,Itrrafi neftrpalr,nr,rx aroMoll }1 II0IIoB

yqr,rrblBafl (1) u (5) ' rloJryaraeM

Y : L[- A; : llgq, - Ig Xr]' - [lg't, - lg X,] :
:2,51g T - lg P" - o (x -1- ti -- &,) - 0,18' (6)

Snas ua na6ilroAeHr.rii sen,,surlbr A[ u A;, MbI Mo]IteM-,-I4crIoJIbByfI dioprtyny
(6), onpeAeiltrrr, reMfreparypy r4 aJrer(rpoHrroe AaBJIeHue. Ha puc. I rpeACraBJIe-

rrr,r BaBtrcr4Mocru neflu-Illtrr,r I oT X + uI - E,, [oCTpoeIIHbIx rlo JII4IIT{SNI pa3-

,rutrHr,rx aJreMeHroB Arrfl P Aql u I Boo A. I]o yrJly tlaxrloua uparrofr MLI orpe-

.,qeJrfleN{ BeJII{tII4rIy (}, t. e. re}Ileparypy, a I'I3 ee fiepeceqefifirr c ocblo opAl'Iitar -
aJrer(Tp oHIroe AaBJrelrI4e.

Pelylrratrr rpeACraBJIeunr s ra6r' 3.

I'a 6 ",r r't rI a 3

IIapaMerP

7, , nu/c
o

Ng P"
lg*

0,45

0, 89

L,40

-23,94

P Aql

'l , Zi)

1 ,03
0,20

-24,97

Hpr,ru-l-
I

| ,,,r0,,* otrpeAe-

| 
:rettttn

+0,40
+0,02
+0,20

0 Aql [11]

0, 82

0,98 0,98
0,43

EBooA

"l T,A

0 lqr trzt
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4. AHATT B XIIMIIqECKOIO COCTABA

?Icuolraya HafiAeHHoe aHaqeHl4e reMrleparyp, Mhr nocrpor{Jrr4 o}roHqareJr},Hbre,r(puB6re pocra Ar.E pasruq,brx aJreMeHros. B xasecrse npuruepa Ha pr.c. i ;p;_cTaBJreIrbI r(puBbre pocTa, rrocTpoeHlrbre tro Jrrrrrrrr.Errt reftrpanrlroro rre,neaa. Bua*qeHZ.E CuJr ocrlr4JrJrflropoB 6rrnz nasrrr u3 rex ,I(e ucroqEunoB, qro z s tli].flaparvrerp Vs 6wi Hafi4eu pa,Aerrbrro ,"; p;;;;** r"""";"rrr. Hu- prc. e,trpeAcraBJreHa Berusr4Ha v1 0r E - cpe4nero aHlSe}rlr.rr trorenquanu uordy*I"_
Hra.fr Hurr(l{ero ypoBHfi ruumfr-gx,n nefirpanrnrrx aJreMerrrol, frilV OT r -; A;*UOHI4BOBAEHbIX AJIEMEHTOB. ME,I BIIAUM, qTO IIE CYqECTBYET CrICTEMATtrqECKOTO,xo4a' B gaffiuefiureM arraJruge xrrMrrqecxoro cocTaBa AJr.fi Bcex DJreMerrroB 61;,11w.,uctroJrbSoBalrbl cpeAHr{e BrraqeHrrfl [, noroprre AaHBr s ra6r. 3.

lcN
0 Aql

12,00

EBooA

3,42(B)
6,30 (8)
4,56 (2)
7 ,07 (7)
7 ,36 (2)

3,48 (28)
0,74 (2\
3,13 (15)
2,94(43)
5,01(21)
2,40 (23)
3,86 (28)
5,43 (16)
4,16 i27\
6, 43 (265)
7 ,40 (33)
3,99 (9)
5,29 (42)
3 ,45 (3)
4, 13 (3)

-opo trl
1 ,89 (6)
0,96 (2)
2,92(7)
t,96 (4)
1,34 (7)
1,80 (12)
0, 99 (2)
1 ,46 (5)
0, 86 (1)
0,97 (3)

H
Li
Na I
n{g I
AII
sir
Si II
SI
CaI
ScI
Sc II
TiI
Ti II
VI
CrI
Cr II
MnI
FeI
Fe II
CoI
NiI
CUI
ZnI
Sr II
YI
YII
ZrI
Zr II
Ba II
La II
Ce II
Pr II
Nd II
Sm II
Eu II

,12,00

3,71(4)
6,37 (5)
4,66 (2)
7 ,1? (5)

6,93:(6)
3 ,81 (26)

z,olqal
2,94(15)
4,75 (6)
2,53 (7)
3, e6 (20
5,35 (6)
4,07 (29)
6,41 (139)
7 ,32 (21)
4,11(2)
5,24(25)
3,43 (1)
4,04(2)
3,00 (2)

t,7 I (2)
1,40 (2)
2,85 (1)
2,09 G)
1,60 (3)
1,97 (2)

t,l t (z)

1, t4 (3)

12,00
0,65[14]
6, 53
7,59
6,48
7,52

6,2;t
3, 13

5,03

4,27
5, 51

5,47
7 ,43

4,77
5,92
4,71
+124

1,89

2,93

1,96
7,3tt
1,80
0, 99
1,46
0, 86
0,97

12,00
2,35[21
6,48
7 ,66
6,37
7,62

6,94:
6, 30
2,97

4,83

4,28
5, 56

J, Jtl
l rol

4,93
5,91
4,12
4,23
3,00
7,77

2,93

2,70
1,60
7,97

1,7 |

1,4

12,00
1, 10
6,28
7,60
fi,4a
7,65

7 ,21
6,36
3, 05

4,86

4,04
5,61

5,35
7 ,4.,t

4,7A
6, 08
4,76
+,42
2,90
2,78

2,96,

2,09
1'33
1,59'
0,83
1,26
1 ,06
0,70
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Pl'rc. 5. Cpaauenze oruocrrreJlbnoro xr4Mr,rqecfioro cocraBa [X] nurlreroft BBeaAbr I Boo A u,nopuarsnofi BBeBAr,r r{Jracca G B Aql (z - aronrmrfi;ii.irj

B ta6.n. 4..upznegeubr coAeplr{aHfifl rrolor_ lg N, mruvr{ noropr,rx Mr,r r.rccJreAo-
BaJrrr B aruoc{epax BqgBA 13 Aql z I Boo A (rtdpofi, rperuft cror6eq). B cro6nax
yHaBaHo rrrrcro .lllurafi, Iro noropr,IM orlpeAeJrrrJrc.fl xr4Mr4secxrafi cocraB. 9ro6m,lolyqurb rIoJIHoe coAep)fialll,Ie xaxoro-nra6o aJrel,reHra, MbI yqr{TbrBaJrr{ qrrcJro
aroMoB, r'raxoA.frnluxc.s B cocrotrElntrx) HeAocryrrHbrx r.ra6nro4e]r.uflM. ,(tn arofi
r{eJrl{ Mr,r BocrroJI},3oBaJlr4cb {oplrynoft Caxa r.r uafi4euunrtr,rr,r Berr4sr,ruauy, @ u P".
onor'rsarersHr,re coAeplr{anlr.s anerreuronglg e (//) upunoAtrrcrr B qerBeproM rt ll.rl-
rou cron6qax ra6r. 4. Ecmr na6nro4a.nraci tuiritr rlefirparsuux aroMoB rr r4orroB,
ro 6rrno B3.rrro cpeArree BHarreHr,re lg e (1/), neou-e*rrro6 no qr4c;ry r1rur.rfi. B mel
crolr cror6qe AaH xzntusecrraft coctas aruocseprr Conuqa, ss.sr},Ift LrB Tex me
ucTocHunoB, qTo trr B [13], ornyAa aTr.r BHaqeHr{fl BB.rrrEr.

Ha puc. 4 upe4cranJreHa BeJrr{suua [X] : lg 1y'o - lg /y'ro B BaBr4cr4r\{ocrr{
or troreHrlr4ana noa6yxrAeHfitl AJIfl Tex aJreMeHToB, AJrfl Horopbrx coneplriaHl4e orr-
peAerI.rIJIocb uo 6orlmeMy qlrcrry rr:r-utrft. Bnu4y orcyrcrnnr clrcTeMarr4qeer{oro,
xoAa MEr Mo?fieM HaAe.arbc.fl, qro BoBMoxrurre ourr.r6xr4 B orrpeAeJreHr{I{ TeMnepa-
Typr,I He troBJru.EIOT Ha OTHOCr,rTeJrLlrbre coAeplr{ aHr.r,fr aJreMeHToB.

Ha puc. 5 upegcranJleuo cpaBHeHrae xr4Mrrqecnoro coAeplr{anr4r aruoc{ep
BBeBAbr.cpaBHerrr{.8 p Aql lr nrnrraenofi BBeBAbr t Boo A. Itpoue rae6ErrHa Irvrua,
xoroprrfr 6rrn uafi4eu Xep6zrou ll41 , g Boo A, uo-ua4ralrouy, r4Meer rax)fie r{B_
6r,rrox coAeplr{aHr,rfl peAHr.rx BeMeJrb, xor.s oruz6xa onpegere*ra coAepE{ar.rr.rfi
paBHa o6uapyxteunolry raa6rrtHy. rlro6rr BbrsoHr{rr,, .rrBJr.serc.E Jru aror rna6r,rrort
peaJrblrbrM, ueo6xo4ulro npoBecTr4 I,rccJreAOB aHra,s 6onee roqHbltr,I Mer o,q oil{.
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o0I0aJIEI(TPUTIECIUIE I{CCJIEAOBAHI{,I
BPEMEHH TX UANANHEHMfr [ruTHTilW Lt1254,35 A (Cr I)

B CIIEHTPE Ap-BBE3[bI az CVn

B. M. I(yuuunor, C. II. Il.rauunga

- C uouonrBoBauneM tforoeuentprrrecfioro cfiauepa-Marulrrorpa(fa 2,6-rrr pe{renropa t(AO
[5] noryrenu aonrypbr r:arinw M254.35 A (Cr I) gar rrnuvnoft Ap-sBeBALr a2 CVn Afiff paaJins-

Ebrx Saa, [eprlo4a oceBoro Bpaq,err{.a rr cBepxrrmaura ? Cyg B r(aqecrBe BBeaAbr cpaBEeutrrl.

Cuenrpanslloe paBpertrerr{e cocraBJr.fier L}u=0,1. A, a peanrnag ourn6ra oAuoro lraMepeuur
IIET0ECIIBEOCTII B ItOEType fivIEwtl, 6m: 2,5-+3,50/0,

Asafiia Ea6nroAarerbuoro Marepr{aJra tronaaaJr nan a{{entuBuocrb MeroAa trpE trony-
qEEInI4 IOIIEEIX I(OETYPOB JT],IIJ;Ufr. Ailfr .EPIIITX SBEBA OI{OJIO 3fl?, TAI( II IIOATBEPAIIJI PEBYNbTAT T

flaftnep [2] o nouqesrpaqutr xponra d qertrrpex rrfrrrax Ea rroBepxEocrrr sBeBALr. flonyseslr
yItaSaEI,I.E Ea BOBMOTI(EyIO ctrefiTpaJIbHyIO IIepeMeEEocTL aBeBAEI c xapal(TepE6lM BpeMeEeM

.A? nopx4na EecftoJrBnr.rx qacoB, Ee eBflaaEuyro c Bpaqeur.rem BBeaAEr.

PHOTOELECTRIC STUDIES ON THE TIME YARIATIONS IN 14254.35 A (Cr I) .LINE
[N THE SPECTRUM OF Ap-STAR a2CVn, by V. M. Kuusl,t'inou and ,S. I. Plachind'a.-
'Ihe profiles of ?,,4254.35 A (Cr. I) line of the typical Ap-star, as well as of the supergiant

1 Cyg taken as a comparison star were obtained using the photoelectric scaner of the 2.6-m
reflector at the Crimean astrophysical observatory. Spectral resolution is 0.1 A and the real
errorof one measurement of intensity in the line profile is 2.5-3.5%.

The analysis of the observational data shdw the effectiveness of the described methotl
while obtaining precise profiles of bright stars with approximately 3m, and confirms the re-
€ults obtained by Pyper [2] on the distribution o'f Cr over four spots on the stellar surface.
Some evidences for the possible spectral variation of the star with characteristic time in an
order of several hours, being not correlated with star rotation have been obtained.

O4uoft ua BarfiH.brx BaAaq {uazxu fler(yJrfipubrx Ap-aneag .EBJr.fierc.fl Bor]poc
o pacupeAeileEurv Ha troBepxEocrrr BBesAbr xr{MrrqecHrrx aJreMeHToB, coAep}fiarrEe
I(Oropbrx arroMaJrbrro. Paapa6oraur{bre K HacroflqeMy BpeMerr[ MeroAbr pacqera
pactrpeAeJreHr{fi oTrrx aJreMeHToB ocHoBaHbr flr,r6o Ha aEaJruSe EI(BuBaJrerrTHbrx



upr.rH Jrr,rur4ft ll ,2l , 11160 Ha arraJrr4ae Ha6[roAaeMbrx npo+rdJreft luuuft [8, 4J-
B nocnegueM crytlae Hopper(THocTb perrreHr4.s BaAaqu BaBrrcr{r or rorrHocr;g 24c-
rroJrr,syeMbrx RoHTypoB Jrr.rur,rfi, Horopa,rr B cryqae $ororpa{raueoFioro MeroAa rre
rrpeBr,rflraer, Kar( rpaBr.rno, --l-5%. Eo,tee Bbrcona.s rorrrlocrr, r{oHrypoB trpr{ cpaB-
Hr4MoM c $ororpa{trrqecxl4M r,IeroAoM crrer(TpaJrbrroM paBpemeHrrr,r Aocrrr}nr{Ma,npn {oroaJrexrpr{rrecxofi perr.rcrpaqr,rrr cler(rpa.

I-lenr,rc Harnero lIccJIeAoBallu.s 6rrna paepa6orxa lreroAr4r(r{ noryueuun $oro-greHTpl4qecxl{x KoHTypos ilurlrit c I{cnoJrr,BoBaHfieM AByxxa}raJrlHoro cxarrepa-
MarHr4rorpa{a r,r anallrga I4x roqHocrr4. B Hasecrse recroBbrx o6.renros 6rilrr
rrr6paurr rr4rrr{quafl Ap-anes4a a2 CVn r{ cBepxruranr y Cyg.

1. Annaparypa u rlreroAr,rxa na6lrogeurafi

_ (Doroanenrpuqecxrre HoHrypbr gna Ap-aneertr ct2 cvn r.r cBepxrr{ragra 1 Cyg
6rrnra uonyseHr,r rra cr{aHepe-r{arHlrrorpadre 2,6-u peSreHropa HAo t5] .'ttai.
orMeseHo s [5], I4HreHcI4B]Iocrb B cner(Tpe BBeBAbr r.ra]rep.serc.rr B eAlrHr4qax
ITlIs: (1/1 + N2)lNs, rAe (1f, + 1/r) - orcser Harrara crer(rpa, u //, -orcarer ^naHaJra cpaBHeHr'r.fr, co6uparculero ceerosofi rroroK 1o c yuacrna AI ::16 A, r'Iaxo,4arlerocn ]Ia paccro.sHr.rr4 upra6nr,ralrteJrb]ro B gOO A or nxognoft,
rqerz {oro}rerpa (Soroyuuonrurela) Ha}raJra cilexrpa.

B qerax ylleHbrxeHlr tr Blt:,tnt:,;trr Aussepeuquarinofi am,roc(reprlofi ancrr.rnn-
III4r{ L.r ourrn6ox rrrAl{poBaIII,Ifl, cltaabrBaroqr.rxcrr rrpr{ rraJrr,rqr,rr.r airrocSeprroii 4r.rc-
nepcr{r4 n uao6parneHr4r,r SBeBAbr, noHCTpyxqua {orol\,rerpa I{aHaJra cpatsHetlrr.tr
6r,ua r.rglregeua. C rroMorrlblo AByx cBeroBoJror(ourrr;rx H{ryroB, natn4r,rfi ua xoro-
pbrx c oArroro KoEIIa paSBepr'ryr B Br4Ae np.frrroyroJrr,r{r4Ha pa3Mepon 2,5 y 20 rru,.
cBeronoft rroroK aa6upaerca p.EAoM c nxo4uoft qeJrbro cnatrr4pyrotr{ero sorouer:pa
c cmuefi. n Hpacuofi cropoHbr crreHrpa. ,(pyrrae Horrqbr cBeroBoAoB cnegeur,r n o6-
Eyfi xtryr, noropuft B Br4Ae HBaApara 10 x 10 MM rrprrnJreeH H Raro[y ODY
EMI 6256 B. TaH rrro B HorreqHol,r rrrore Ha r{aroA rDDV upoexrr,rpyrorc.rr qerbrpe.
ildpaJrJIeJIr,HbIx cneHrpa. fllocxoctb rlp.Er,ioyroJrEHbrx r{orlrloB cReToBoAoB pac-
rroJromerra ndrnsu $onyca r{aMepbr 6eg racuorr,BoBarrr4fl nuna ()a6pra.

llocronnxy rIprIMoyroJrLHbIe HoHrIr;r cBeroBoAoB oHaBaJr14cb c ger[enraura,
alac'I'I, I{x Ipl4trrJrocb SaItpEITr,. floerouy AJrr{rra cilenrpaJrlHoro yqacTHa, ilo-
naAarolr\ero Ha cBeroBoAbr, cocraB;r.ser 15 A 4nr cBeroBoAa c cwttefr, croporrbr
cner(rpa vr 27 A- c HpacHofi. PaccrosHl4e Melr{Ay cBeroBoAaMlr Mo?r{er r43Merrflrbc.fi
C IIOMOIqLIO CIIeI{I4aJILI{OIO MexaHI4SMa, TaI( me HaH I4 paCCTO-fIIItre Ha}I{AOIO CBeTO-
BoAa or nxo4r.rofi qenu Sorouerpa r(alraJra cler(Tpa, Hanplruep, [prr Bbrnorue-
Irrrlr Hacro-snleft pa6otrr paccTorrrrr4e MelriAy rlerrrpaMr{ cDeroBoAoB cocraDJrEJro
ottoJro 103 A, paccro-rlrll4e or rrIeJlrr drotouerpa Ao r{eHrpa cr4Hero cnerono4a 45 A
r.r Ao r{eHTpa Hpacrroro cBeroBo4a coorBercrBenno 58 At.

,(a"nee, HoHcrpynrlr{.a cBerolroAoB Br,rrroJrrrerra ran, qro rrprr cHa]rr,rpoBarrr{rr
crleKrpaJrr,H^ofi o6nactr,r, coorBercrDyroulefi paccro.srrr{ro Me}r{Ay orrpaBaMrr cBero-
BoAoB (44 L n IIarreM ctyuae), rocJreArrae ocrarorc.fl rreuo4nuxruninru. 3ro o6ec-
Ireqr4Baer r.rcrloJrl)SoBallue oAHoro I4 ToIo lHe ctreRTpaJrbHoro yqacTHa B HauaJrs
cpaBrrerrr4.s upu perr{cTp ar{rru r(oHTypa Jrr4Hr.rr4.

Peanr,uyro Sorolterprauecxyro roqHocrb, peaJrrrayeMyro c otrucbrBael,rr,rM cna-
rrepoM-MarHzrorpa{olr, uJrJrrocrprrpyror pr{c. 7, a a 2, a, tge uprrBeAer{br Batrr{crrr
rroronoB I2.l In a pafioue 1,"4254,35 A 4na BBeB,q T Cyg u a, Lyr ilpu HenoABrrlnHoM'
cHauepe. B cnyuae y Cyg cpeAHerBaAparurrecxa.s omz6xa r4nrerrclrBHocru I7lIo.
r 4alruofi Toqr(e r{oHTypa o-s, Br,Iqr4ctrreHHaE rra ncrroBe cTaTrrcrr4Kr4 {oTonon, npu
Bper,reHr{ HaHorlJrerrr4fl crrrHaJra Tru, : 64= cocrasil.ser -]-1 ,660/0, B To BpeMfl Hart
omu6fia o'-, BblqucJreuHar [o nuyrpeuueft cxoAr4Mocrr,r BeJrr4qrrHbr ITul I ,, co-
craBrrfler -12,43%, r. e. orHomeutre o*lo, : 1,46. B cryuae a, Lyr rrptr BpeMeHrr
HaxorlreHu.E cr4ruaJra 16" o" : -]-1 ,12%, & om : -+-1,83%, r. e. or]ro[reHrre
o *lo 

" 
: 1,63.:IlpeBbrrlerrrte upu6nraazreflr,Ho B 1,5 paaa pearr,nofi omra6ru r{BMe-

penrafi orr. ouru6rlt os, BBIsr4crennofi Ha ocHoBe crarr4crr,rr{r4 Sorouoa, ecrr,, Bepc-.
nruo, a$Ser(r BJrr4flHr.r.fl aruoc$epnoft uecra6unr,Hocrr4 uao6pax{eur.rfi, Kauecrna
rI{AI4poBaHl4fl BBeBAI;r, a rar(E{e r4HAr{Br{AyaJrr,rrr,rx csoftcre OAy - rdx HelrAe-.
aJIbrrocTb.

r 3rr.r paauepbr orrpeAeJr.EJrr{cL qrrcro rexHnqccfir.rt{u coo6paxteur.rlrllu.
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rBII?+(HoM cI{aHepe (a) r.r nopuupoB&HHllx rIoToKoB (6) n Hauare crlenrpa
ueurar (xpyrfixr,r) 4ra anea4u l CYg

r\
\
*4d

fl f, nun

]'4254,35 A nplr rero4-
(rounra) r[ aaEaJIe cPaB-

4,f

,

i o,,
{

l7,f

l"t,

-.- 41J
\
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47t

lz+
Pnc, 2. To rxe gar aneagtr a LYr

,16J4 Jd lnun

Pnc. 1,6 u 2,6, rge npr{BeAelrbl HopMr{poBaHHIJe H rlepBoMy orcqery (tr, *
* 1/r)r u (1/r)r BHaserr4fl rroronoB B o6or4x r(arraJlax, xapaxrepl4sylor cr{rrxpou-
.o"ri'r.rx pa6oirr. Tan, noa{t[raqlreur r(oppeJlrll{Ilrr paBeII 0,93 r cryqae V Cyg
u 0196 B clyqae o Lyr. 3ro cnrngereJrbcrByer o xoporueft HoN{rIeHCaIILrI4 Bcex ar-
naoc$epnrrx a{SeHron, oB.EBaHIILIX c xore6aun.aN,Il4 IIpoBpaqHoCrIl, 4Ia$$epen-
rlua:rrnofi gr(crr.rrrxqr.rer,i ra amroc$epnofi 4ucuepcllefi? qro rIoBBoJIfler rIpoBoAI4rE,

perrrcrpaqr4lo Itollrypos rnnufi c xoporuefi ror{}Iocrblo n 2-3%.
flplrnaaxa Horrrypot] rro AJrrlrral,r BoJrr.r ocy[tecrBJrtlJracL nyreM perl4crpar1ula

:B ctrenrpe JraMrrbr c rroJrr,rr{ r(aroAol{ (JIIIH) coorBercrByro{rrx tturtuit. Hanpll-
'Mep, ilprr Barrrrcrr HonrypoB Jrrrrrrrr{ ?"4254,35^ & n cnenrpe JIIItt Barlr4crlBarracb
,rbo rru lr{e rrr{Htr{fl, nu6o luutan ?v4258,32 It 1ne I;. O4rraxo rpl4 I4crIoJIbsoBa-
14;aw B HaqecrBe pefiepa rrr4lrr,rr4 JIIIH ?"4254,35 A cHanupoBalrl4e ocyulecrtsrr.aercrl
B [Ba rrplrer{a: c[arraJra Ba[r{cbrBaercfr IruLluH IIIH, SaTeM cHa}Iep BoBBpa-
rqaeTcJI B ITCXOAT{Oe rroJro}r{eHrre, u [ocJre aToro [poI4SBoAIrTcfl cr(allrrpoBalll4e JII4-
'HIru B orlexTpe BBeBALI. C qe,nsro racnrroqeHug cJIoeB B cI{cTeMe yrIpaBJle}ILLr
,ruaroBtrilf ABr4t areJrel,r (lU[) noanpar ocyrqecrBJrflerc.rl r( oAHoMy I4B AByx ItoIIqe-
Br,rx lrrrrpoBr,Inrlosareriefi, orpaulrsuBaloIttrr4x o6racts cfiaul{poBaH]4.rl rIpI4 AaI{-
'HoM froJroxieuun 4rrSpaxquounoft perrerxll. I{ax nonaaaJrll I4ccJreAoBalrufl, Tor{-
:;I6CT6 O't flpuB.fiBltu rro AJII{}IaM BoJIII B EToIvI Cflyqae CoCraBJIfier -]-0,016 A, u.rru

-l-1,1 xlr/c. OruocureJrlHa.fl )I{e roquocrb rlpl{nfl3r(It BHyrpr{ perucrpnpyeltofi
,cflefirparrbuoft o6,nactr,r onpeAeJrflercfl rorrHocrslo {raxcaqlal4 poropa III.( u ne-
nusuHoft nro$ron 14 cocraBJrfler onoJro -10,0027 A, rnlra -1_0,19 Hlr/c [5].
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Prac. 3. Trnrsuaa Batrucb trneilv.^'L!?54,35 A n cuenrpe Jlnlt (a) u ctreftrpaJrbEoft o6lracrr
B pafioEe 1' 4254 A gur aaeagrr cr,2 CVn (6). J. D.: 244368,1,,359' '

Ilp.q g"gg"baoBauuu AJI.fl trpuB.EBrrr tro AJrrlHe BoJrHbr B r(aqecrBe peflepa Jrr,r-
nna1,"4258,32 A (Fe I) cnauuporarrae ocyqecrBJr.Eerc.fl B oAr,ru trpueu, u roqrrocrrr
a6corrornoft tr orrrocureJrbgoft trpuB.Ear(u B aroM cryqae 6yAyr coBuanarb n paB-
un 

=L0,0027 
A, urrm t0,19 Hrrr/c.

Barrurrlr MoMerrroM B upor{eAype Batrrrcu nouTypoB nuu:rifr. flr,,lrtrercfl. IrpaBrrJrb-
uuft nrr6op_BxoAr{brx qereft ctrer(rporpa$a u {orouerpa crar{epa tr mara cxaHr{*
poBaHtr.E. C ognoft cropoubr, aru trapaMerpbr orrpeAeJr.Erorc.E BaAarrubrM cuexr-
paJrbHr,rM paBpemerrfieM, a c 4pyroft, oHu AoJr]nHrr 6rrTb otrTuMaJrBEBrMtr C TOqRII
B.peHnn rpe6yeuoft {orouerpuuecxofr roquocrr{ tr BpeMer{u perucrparluu. Brr-
6pan paapertreuue Al, - 0,1 A lr.s BBeBAbr a2 CVn, rAe cpeAufl.fi troJryrrrr4pr4rra
r(oHrypoB Al,r7, cocraBJr.ser corJracso Be6xoHy [6] oxoto 0,36 A, Mo]nHo uony*
lrrlb cJre4yroque trapaMerphr cHaHr{poBaHu.E: BxoAHafi trIeJrb ctrenrporpa$a
A,9o : 0,260 Irru, qro trpu oruomeurlu Sorycurrx paccronuuft nonnrarnraiopa
tr HaMepBr lnooff*u* : 3,364 coorBercrByer A,S0' : 0,077 unr, BxoAHafl qenr
{orouetpa cxanepa A,S1 : 0,08 uu, 14 rrrar cgar{rrpoBarrun E : 0,043 rrrvr.

flpu uogo6urrx rlapaMerpax cxar{fipoBaHtrx Alrfr. Barrrrcrt norrrypa rvtuutw
c rrprdJreraroq\rMrr yqacrnaMr,r HerrpepbrBrroro crrerrpa ueo6xoguuo c4eJrar5.
40-50 [raroB, a AJrfi Eocru]fieHr{.8 crarrlcruqecnoft roquocrr{ ocr or(oJro lo/o Attx
BBeBAbr 3- ueo6xogrMo BpeM.fi EafiotrJreHr{.f, crrrHaJra a oAuofi Toqfie ropx4na Lm,
T. e. c yqeroM rpelreuurirx Barpar fla BbrBoA mu{opuaquz (uaparuemuo qlrSpo-.
Ireqarb z uep{oneura) o6qee BpeMfi perr{crpaqr4u ctrenrpaJrbHoro yqacrna a 2,8-
3,4 A cocraBJlner oroJro 45-60*. -

Ha prac_. 3,-a ror(aBan trpr4Mep ruIruquofi Barrucr ltlruvru ),"4254,35 A (Cr I)
B crrenrpe JIIIH, r{ctroJrbayeMofi s nasecrBe petrepa gnn a6co.urcruoft upuraaxr(.uo
AJIurraM soflH. floruarr rroJrymupura Jrr{Htru L}u,1,: 0,1 A, onpe4errer {anru-qecxoe c[ertTpaJrrHoe paBpemesue. Pzc. 3, 6 ur,rrocrpupyer r\irrrrqHyro BarrucL
o6ilacrr,r {runytm }\4254,35 A n cnexrpe az CVn.
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2. Feaynrrartr uaf;rro6errufi rr rrx aHanI'Ia

flpex4e rreM [epexoAl1rb I( pe3yJlbrarau na6.rro4eswft n ux aHaJIIIBy, Heo6-
xoAr4Mo orMerr{rb, uto Ap-aneaAa az CVn 6rr.na urr6pana 4lr ganuoft aa[aqu,
trocnoJrblty .flBJl.aercg oAHoft ua nara6onee I,IByqeHHbIx MarHuTHbIx BBea,4r T. e.
oHa Molr{er 6rrrr, ucnonbBoBaHa r(ax cBoero poAa recr AJIfl lrpeAJlaraeMotr Mero-

Atrnu noJryqeHr4.s, KoHTypoB Ill r4x aHaJrr4sa.
Hau6rinee rroJrrro fler(yJr.rrpHbre oco6eHr{ocru o"2 CVn uccreAoBallbl Ilaftuep

[2] , paccuorpenureft troBeAeHIIe c [epI4oAoM BpaIIISEI4E 1yqeBblx cnopocrefi I aK-
BrrBaJreHTHLrx ilrt4pr{H ;l-uuufr. fler(yJrfi pubrx aJreMeuTon. Cornacno ee peByJrbraraM
BCe neKyJlflprrbre eJreMer{Tbl Ha BBeSAe CooTBeTcTBeHIIO IIOBeAeHITIO ltx CneItTpaJIb-
nrrx rranufi Molnuo paBAeJIrrrL Ha rpr,I rpyrlnbr. flepnyro rpymly o6paaym peAno-
BeMeJrbHbre eJreMeuTbr Eu, Gd ra Dy, rtoropble pacrloJlo]r{eHbr Ha rloBepxuocrll
B BrrAe AByx rlflrerr c ycronnofi 4orroroft 0 u 250" u muporoft -25 n +30'.

Bo rropyro rpytr[y BxoArrr EJreMeHrr,r ]r{eJresHoro nrana Ti, V, Cr, Mn 4 !'e,
uOraarrsarcque rouqellrpaqlullo B qerblpex IIflrHax c 4onrotofi 65, {55, 205 w

290' a ruraporoft +75, -25, -20 u *5o coorsercrBeHllo.
Tperr,x rpynfla BxJrroqaer Si, Ca u Mg, pacflpeAeJleHlle Horopbrx Ha sBeBAe

Tar(ffie flBJlflerc.rr rreoAHopoAlrbrM, Ho 6oree Aetarr,uag r(oHr(perl{Baqr4.fl aarpyA-
IIIITEJIbHA.

Ilepefi4eu rerrepb H [oJIyqeHHbrM HaMrrt peayJlbrarau. B uepraoA c .flHBapfl
uo anrycr 1978 r. roJryqeHo 23 aarrcu crefirpaJlbHoft o6nacru Al, or 1,5 4o
5,3 A, coAepmaqefi nuuuro X4254,35 A (Cr I). B ra6r. 1 upunegeubl roJluaucr(a.n

Aara na6nroAeHr{fl, Saaa cp corilacHo a{erueprage [71

J. D. (Eu II max) :2419 869,720 * 5,1t6939 E,

uuTeHcuBr-rocrr{ HoM[oHeIrroB JILIHLIT4 (V - craur,rft, C - qenrpansurrfi, R -
Hpacur,rfi rolruonenr) v JryrreBa.fl cxopocrb Vtr Itor\{[oHeIlToB orl{ocldreJlbIIo
Conurla 1.

Ouru6xa perr4crparlr4rr orlrocrareJrbrroro cBeroBoro rroroxa Ha ypoBIIe rleupe-
pr,rBr'roro crreKTpa, BhrrroJrHerrHofi rra ocHoBe crarr4crr4r{Ir Sotonon, Har( rpaBr'IJIo,
cocraBJrfrJra o"cr --F1%. OAr.raxo B rleJr.flx onpeAeJrerrrra peanruofi orurn6Hlr r.le-

lrepeuraft B p.EAe cr{aHoB 6r,rla nponegeua perrrcrpaqlr.rl L{HTeHcIdBHocrI4 rIpI{
IrerroABr4)r{Horr {orouerpe,

B cregyrorqrax xo.rronxax npr4BeAer.rbr ypoBelrb I4lITeIIcr4BIlowu I7lIs, r(oJrI,I-
rrecTBo roqen z r{ cpeArrenBaAparr.rqecras orura6xa oAHolo I4BMepeHId.fl AJr.rI arl{x
crarroB. HaH elr4no ua ra6nr.rqr,r, BeJILIuI4Ha orulr6Hr,r nole6retc.s or J-2,5 Ao
+3,40/o. C yuerou lra6JrroAaer\,rrrx rny6ralr uuLrua X4254,35 A eru orura6rra npafi-
Ttrqecnr.r 6ygyr coorBercrBoBarr, ToarHocrrr perr4crparlrrr{ r(orrrypon. }tctarrr cHa-
Barr,, arl4 ourlt6xr.r Br(Jrroaralor I{ BoBMo}r{uylo cnertTpaJIbIlyro [eper[eIIIIocrr, BBeBAr,r

c xapar{repHbrrr BpeMeHer{ ilop.rrAna Hecl{oJrE,Itrdx qacoB, o rler{ 6yger cxaaauo
Hr4)fie. Ha pnc. 4 [pegcraBJ]eHbr crJrair{er{Hr,re }ra 3BN'I fior{rypr,r JII{IrI4II
?,"4254,35 A.

B qelax HorrrpoJr.E Ha6[roAarerr,Hr;rx Aar'rrrblx AJLE a2 CVn B re ]r{e HoqI4 rrpo-
BoAr{rlacb Barrr4cr, crerrparrbHofi o6nactu X4254,35 A y cnepxrrrrallra y Cyg.
Vcnosr.fl Barrr.rcrr r(oHrypoB 6rrrra r.rgeurusl'Ir,IMrl gra o6erax BBeBA. Bcero 6rino
troJryrrego 26 xonrypoB Jrr4Hr{r{. B ra6n. 2 npune4eur,r Aar'r}Ible uo y Cyg : roJrr{aH-
cr(afi Aara, tfaaa couacuo (1), rleHrpaJrb]Iaa rny6lrrra /r, ,ry.renaa cnopocrr,2 rn

troJryrrrr4pflHa Jrr4rrr4r4 LXr1,, a Ha prrc. 5 upe4cranJrer{br caMr{ Horrrypri JrrrP^rlrt.

34ecr, rleo6xo4rauo cAeJrarr, Hecr(oJrbno aaue.ranufi o6 oupe4ereHr{Ir ryqe-'
rrrx cnopocreft. Itar yxre 6rrno cr(aaar.ro Bbrrrre, rrpr4B.rlaxa rro AJrr4IraM- BoJlrr
ocyqecrBJr.trJracb rlyreM perlrcrpaql{I{ B crlenrpe JIIIH turtuil- X4254,35 A luu
?,"4258,32 A. floc;re yrrera coorBercrByroqr4x rroilpaBon Ba tspaqer{r.re Sert;ru
cpeAu.fi.E ryqeBa.fi cnopocrr, v Cys 7f;, npune4eliua.q n Connqy, onaaaJracb paB-
uoft -2,00 -]- 0,36 nm/c, n ro BpeMfl KaH corJlacllo Hararrory Blrncoua [B] oua
AoJr)fir1a cocraBJrflTr, -7,5 t<ulc. Tarrau o6paaolr, MelriAy cr(opocrt,Io, uafi4eu-
noft nauz z ilpr4BeAerrHofi B KaraJrore Blarcoua, r4Meercfl cr4crer{arltqecxoe paa-

(1)

r Jlyueaax cfiopocrr,
2 Jlysesa.E cr(opocrb

oIrpeAeJr.EnacL
orrpeAeJrfinacb

ITOMtrOEEETOB.
JIITEI,II/I.

AJlfl .fiApa
AJIff ,'IAPA
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Ta6rr,rqa 2

V r, I A1r7,,J. D.
2443000-f-

V,,
ftM/c

-8, 68

-4,12
-5,e7
-5,21.
-6,07
-5,55
-8,81

-70,04
-9,75
-9,70
-8,42
-9,92
-7 ,75

Al"r7z, A

0,48
0,54
0,52
0,49
0,5{
0,48
0,59
0,54
0, 50
0, z'B

0,t8
0,49
0,44

681 ,488
683 ,499
683,531
684,428
684,47 L

684,517
685, 476
685,514
686,457
686, 498
686, 561
68'.1 ,440
687,500

Cpeguee

0,64
0,01
0, 02
0, 18
0, 19
0 r20
0, 37
0,38
0,55
t), 56
0,57
0,73
0,74

0, 23
0,25
0,25
0,25
0,24
0,25
0,25
0,24
0,25
0,26
0,24
0,26
0,25

-6,78--8,88
-9, 99

-6,26
-6 ,98

-6,06
-6,36
-7 ,57

-5,62
-8,01
-7 ,14*6,32
-7 ,39

-0, 49
0,50
0,52
0, 53
0, 50
0,50
0,48
0,52
0, 50
0,49
0,52
0, 50
0,48

707,484
708,417
708,530
709 ,465
709,519
711,506
7 12,454
139,417
739,480
740,438
7 4t ,367
7 41,440
744,463

0,40
0,58
0, 59
0,76
0,71
0, 13
0,30
0,23
0,25
0,42
0,59
0, 60
0, 16

0,24
0,24
0,25
0,26
0,25
0,23
0,22
itt
0,22
0,27nr(
0,21.
0,2;t

0,243+ -7,1'4! 0,503 1

+ 0,003 + 0,33 t0,006

iltrque r 5,5 nrr/c. O4noft rra BosMolnHbrx rpr4qr4H Droro +aHTa Molrier 6rrrr rre-
6o;rr,ma.s r{ecooc}rocrb rryqxoB or reJrecxora rd JIIIH - [ocraroqeH yroJr B 1",5-

Bcue4crnr.re orMeqegrroro paalrrirrrrdlr B ryrreBbre cxopocrlr KaH a2 CVn, tar
u T Cyg 6r,r.ua nne4erra rorpaBna LVr: -5,5 KM/c, ucrpaBrIeIIHEIe BHar{el{Idfl
rrpr4BeAeHbr B ra6[. 1 r,r 2. HaxBrrArrouB ra6Jr. 2upuc.6, rge rroKa3aH xoA c roJrr.r-

aHcnofi Aaroft cpeAHrlx Ba rroarb ilyqeBbrx cnopocreft (ff) snesarr, Maxcr.rMaJrr,-
Ha.a pasHocrb Melr{Ay r4}rAr,lBr4AyaJrEHr,rMr{ Br{aqerrr4flMr{ cHopocrr{ t cyg AJI.fI Bcelo
p.frAa cocraBJrfler 4,85 r{M/c, B ro BpeM.E HaK pa3[r4qr4e Me]riAy cKopocr-flMr{, Haft-
AerrEr,rMu B oAHy lroqE,, Jrrlrrrb B oAr{oM cJlyqae cocTaBJr.freT 2,4 t/slrlc, a B cpeA-

IreM oHo paBrro 7,0-17,5 rur/c. Boauontuo, Trro npuqrauofi ranoro xoAa (trf> or
Hoqrr K HOSr4 .EBJrflror0rr rer{neparypHr,re r,rBMer{eHr4.s B cler(rporpase flyAe r{ caMoM
TeJrecHone.

O6parralrca rerrepb H arraJrr4ay r(oHTypoB rrrarrr.rfi. Plrc.5 ilonaBbIBaer, qro
B crryqae t Cyg rrr{eercs xopomee corJracr{e fiar{ (orrrypoB, Barrr4caHurlx B oAIIy
HOqb, Tan I4 I{OrrrypoB, uoJlyareHrrr,rx B paSHbIe HoqIlI. 3To AoI(aSbrBaeT, B rIacTHo-

crn) \t cpaBHer{r{e qerrrpaJrblrr;rx ocTaroqr{rrlx rrrrre}rcuBrtocTefi flprr cpeAHeM Brra-.

qerlrrl4 TJL;:0,243 -]- 0,003, uo BceMy p.rlAy Mar(crril'IaJrEIIoe paarllqlle rry-
6lau B re.reur{e Ho.ru r,r or Hoqu H l{oqrl cocraBrr.Eer 0,04 y 0,05 cooraercrBeHrro.

I4naa naprr{rra r.r}.reer r{ecro AJrfl a2 CVn. Bo-uepnr,rx, HaH Br4Arro \rB ptrc.4,
Itor{ryp r4r,reeT qacro cJro)finr,rft xaparrep (crrr., Harrpr4r\{ep, 9:0,04; 0,05; 0,11
rr Ap.); Bo-Bropbrx, Ha6rroAaercfl r{BMe}reHrde {oplrrr fio}rrypa, ero noJryrtrI{pxHbr
u rily6r4r.rbror {aarr x {aae r{, B-rperbrrx,Hor{ryprr Aa}r{e B 6nragxrax {aaax, HorAa
oHu troIyqeHr,r B Teqerrrre oArrofi Hosu, MoryT TaHlr{e r4MeTb HeoAr4rrar{oByro soplry
(cu., uaupuMep, p :0,04-: 0,05; 0,52+-0,53-:-0,54; 0,98 -:-- 0,99). flocne4nee
o6cro.grenr,crBo, rro-Br{Ar{MoMy, cBlrAereJrE,crByer o HaJrrlsur.I cflexTpaJlr,Hofi ne-
peMelrHocTtr, He cB.Esar{nofi c Bpan{eHr.rer{ 3Be3AEr. Ie.uo u roM, qro r{SMeHeIrrrIo

{aarr Aq na 0,01 coorBercrByer lrrBMeuerrrre rrrrotr{aAr.r Br4Ar.rMofi uonyc$eprr area-
,qbl rra 70/o, n roJrbno Jrr{mb trpr4 r4BMerrerrr4r4 noHqer-rrpaqufi Srer[eHTa Ha arofi
trJroqaAu uprn6nrnsureJrbr.ro B 100 pas Molr{rro troJryqr,{rF, ramoft irie a+{exr, r(ar rr or
Bcefi BuAuMofi uo;ryc{eprr.

Cnomuntfi xapanTep HoHTypa o6yc;ronlerr HaH rro.flBJrenr.reu 6;nerlg? rre orno-
cflq:vxcfl. r( JrrrHr4rd )'"4254,35 A, nocxonr,Hy oHr,r Jrelr{ar Ba rrpeAeJraMu gouycrr.nroft
BpaqeutreMBBeBAbr Tsin i :2218 rur/co6nacttr{ 1, TaH rr norrflone]rroB, r.raxoAfi-
quxcfi Buyrprr arofi o6.nacrrn I{ [pr{HaAJre}fialr{r4x, Bepoflrr{o, cauofi JrI{HI4I,r

1,,4254r35 A. B rex crysa.flx, rAe Ero 6r,rno soaMolr{Ho, AJr-E arr{x r(or{[onenron 6r,rnlr

1 Beprr.rranr,Ebre Jrrrrr4r.r ua pr.rc. 4.
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Pr.rc. 6. tr{auesesue co BpeI\{eEeI\r ilyqeBbrx cnopocrei V,. gta caepxrr'traura y Cyg

HafiAeubr ilyqeBa.rr cnopocrb r.r ocraroqrrafl I4HTeHcI,IBHocrE, Ha plrc. 7 noxagalr
xoA c rrep[oAoM BparqeHu.tr JryqeBblx cHopocrefr. (a, Hpy[tHu) ].r ocrarorlHhrx I,III-
TeHcI4BHocTefi coorBercrBylorqlrx Hor{rIoHe}IToB JIr4IIur{, Tosnu Ha pLIc, 7 , a -cpeAHue JryqeBr,re cRopocrr{ c[2 CVn, r4sNreperrrrbre llafinep [2] uo Jrr{rrrr-fltr[ Ti II,
Cr II ra Fe iI. ItaH 6r,r.ro orlreseuo B Haarare [aHHoro paBAeJra, ar]d aJretr{elrrll cnoH-
I{eI{TpIIpoBaIIbI IIa noBepxHOCTLI SBeBAI;I B qeTLIpex ilflrllax, Ka}ItAOe I43 I(OTOpLIX

AaeT cBolo BeTBE, Ha xpranoft JlyqeBEIx cHopocreft.
tr{rax, r4B pr{c, 7 nraguo, rrro r4Meerc.a yAoBJlerBopr{reJrbHoe corJlacue r{e}r{Ay

cfiopocT.rrMr4, uolyqeHHnrlrlr flafiuep rr HaMI4. Tolsro JrrI[Ir, B Tex cflyrla.ax, rAe
ilttHufl. crrJrbr.ro 6nerr4raponaHa, Har{, Harrpr4Mep, B {a3ax cp:0,04;0,05; 0,12 u
0,52, raueercfl pacxolr{Aeur{e, Aocrrrraroulee 6 nu/c. O4uano BAecb }Ieo6xoAl{r{o
BaMerr,rrr,, qro, Bo-rrepBbrx, pacxolr{AeHr4e B cHopocr.flx go 5-7 xlr/c A"nn oAHrrx
u rex )r{e $aa uo JrrdHrd.flM Ti II, Cr II lr Fe II, Horopl;Ie ucIroJIEBoBaJIr,Icb ArI.E Iro-
cTpoeHr4fl MoAerrra, JlBJrfleTcfl o6r,rsHr,rM corJracuo r,rBMepenr{flM lafinep, r{, Bo-
BTopr;rx, corJracHo ee Ere peayJrl,Tarar,r Jrr4Hrtrr Cr I uonaeblBalor crorr,6onr,uofi
paa6poc B cnopocr.rrx, qro aBrop Br,ruynr4eu 6rrr orxasarbc.q or Ilx rrcrloJrr,BoBa-
Htr.E AJr.fr nocrpoeHr,r.fr MoAeJrr{.

TaHral,r o6paBoM, rroBeAer{r{e JryqeBbrx cxopocrefi, uBMepeHHblx rIo JIItHr.rr,I

CrI ?'4254,35 A, no4rneplr{Aaer r(oHr{eHrpaqr{rc xpoMa B rrerbrpex rrflrl{ax rla ro-
BepxHOcTr4 3Be3Abr.

It raxouy )ne BbrBoAy rrprdBoAr4r r,r xapanrep [epeMeHHocrl{ c [eplroAor,r Bpa-
rqeHlrfl ocrarorrHbrx r4HTerrcrrBrrocTefi HoMfiouerrroB iltrrTrtrr:,r1r(oroprle o6paayror ue-
TBIpe BerBr4 (cm. plrc. 7) , xax rr anBr.rBaJrer.rrHble lrrrlpr{r'rbr rrBMepe}II{bIx Ilafiuep,
MaHcralranr,uofi rny6raur,r KoMtrouerrrr,I Aocrl4raror n Saarr uyreeofi .uyuenofi
cHopocTr,r AJr.fr cooTBercTByroqero rrflTrra.

Pea.nr,uocrr flprrBeAeu]rbrx BAecb peayJr[,TaroB rro4TBepxAaer I4 prac. B, r4e
uor{aaar.r xoA c Sasorr q corJracuo (1) nyuenrrx cropocreft r{ ocraroqrrblx r{Hrer{-
cusuocrefi Jrr4ur{r,r ?.,4254,35 A 4na ? Cyg. }tax nraguo r{B pr4cyHr(a, Her r(axr{x-
lu6o cucte.Marr4rrecml4x ta3MeHeHr4ft lru ryseBbrx cxopoc:refi, Hrr rlHTeHcl,IsHoclrefi
JltrHr,rtr{, r.r aMtrJrr.rryAa ana.renuft Vr* u I"l I o B rrecr(oJrbno paa MeHr,Ixe, qe}I B cJryalae
a2 CVn.

B aaHrroserrr,re aToro paBAeJra orMertrrlr, qro rrefioropa.a Ar.rcflepcr,rq na6Jrlo-
AaeMLrx rly6uu noMrroHelrror rrrrurlrlrra plrc. 7, 6,nepoanr-ro, o6ycloBJleHa uepe-
MeHrrocrr,ro ruur,rfi paaHr,rx eJreMerrroB c rrepr{oAoM BpaIqeI{I4.rI. f(an 6r,rro otue-
qerro B paaAeJre 1, Hauan cpaBHerrr{rr cxauepa-Maruurorpa{a co6lrpaer csetosoft
troror( c yqacrnagnrarrofi oxoJro 40 A, xyga rrorlaAalor JTIIHI{II Cr I, Cr II, Mn II,
l-e I, Fe II, Sr II, Zr II u 4p. Ilocxorbny orr.r gJreMerrrr,I pacrpeAeJlelrbr Ha noBepx-
HocTI,I BBeBAr,r HeoAr{HaHoBo, anBLrBaJIerrrHbIe rxl{pl4}rbr ttuttuit IrMeIor paBlr4xluyro
BaBr4cr4Mocrr. or {aarr BparqeHurr. BocnorreonaBrtrr4cb peByJrr,Taraltrn I. r.r M, Eep-
6lrlm [9], noropbre no4po6uo r{ccJreAoBaJrr{ rroBeAeHr.{e aHBr4BaJrerrrEIbIx IuIIpI,IH
rranr.rft paarllrrHhrx DJTeMeHToB c tfaaofi, Mbr orIer.rr.rJrr,r cyr{Mapllrrft nHta4 .nragraft
aroMoB r{ r4o}roB Cr, Mn r4 Ap. B crre(rpaJrrrHyro noJrocy Har{aJIa cpaBIreHI4-rI.

Pnc.7.Basficur.rocrE, or ([aarr [epr4oAa Bparr{enr.rfi flyrreBbrx cxopocteft (a) u ocratourt* rJ-
rescnsuocreii (6) xollronenroB Jrr4rlur X4254,35 A (Cr I) y BBeBAbI cr2 CVn

Pr,rc. 8, Sasr4cr.rr4ocu or $aau [eprroAa Bpatrreur.rr flyqeBrrx cltopocreft (a) ra qerrpar]Ebrx ocra-
rosurrx rrErercr.rBEocrefr, (6) annnn X4254,35 A (Cr I) y cBepxruranra 1 Cyg

Oaaa nrrwrcuena corJracHo ademepuge Eus a2 CVn
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On r,re,ueH.flercfl or 2,8% s {aae rp :0,23 go 5,Bo/o n {aae rp :0,06, r. e. IrBMe-

Hellr,re BI{Jra,qa nraur.rft n 3 % leitcrBr,lTeJlr,Ho Mo}r{er 6r,rrr, racroqHL.IHo},I Al,Icnepcurl
rny6uu noMrroHerrroB Jrr4Hrrr{.

Ipyrrlir,r Bepo.ETrrbIM r,rcToar]rl4]to1\[ BHaqr{TeJlbHoro clyqafiuoro pas6poca ;ry-
rreBLrx cxopocrefi r.r rny6rnn HolrrorreHroB Jrr{rrrrr.r flBJrflerc.fl crler(rpaJIblrarl rleperleH-
Hocrb c xapanTepr-rbrlr BperrelreM nop.flAna HecI{oJrr,HI,Ix .racoB, B Btou orI.IolIeHr{Ir
Becblra noltaBarerrl,usr {aan A,04 v.0,05; 0,107 u 0,121;0,52, 0,53 l,r 0,51r; 0,98
r.r 0,99, HorAa 6rrno nony.rerro ro 2 vrm 3 rourypa rocJreAoBareJlbHo B reqeurile
uosu. Itax Br4AHo r{B pr,rc.4, necuorpl Ira o6rqee cxoAcrBo, pa3ruque I'Ix BecbMa
cytrIecrBeuuo. B ro irie BpeMfl r(olrryprrr Jrvtttuttt Ailrr y Cyg, nonyuerllrble B TerreHl4e

rroqr4, KaH ytroMr{HaJrocb Bbrrrre, xoporrro corJlacylorcfl }re}r{Ay co6oii.

3. Ocuonuue BblBonbr

Ha ocuose arraJrrraa MeroArrnr,r rr peByJrbraror ua6,nrcgenraft uomuo cAeJrarb
cJreAyroq,ue BbrBoAbI.

1. flpe4raraeurrft ualru $oroarenrpuqecnraft uero4 perr{crparll(rr r(oHrypoB
nmuvir. flr.iltrerctr aS$enrrannr,rM rrpr4 r{ccJreAoBarraa fipr\ux BBeBA Ao 3-, uocxom-
Ky troaBoJr.aer trprr AorrycTr4Mbrx BpeMenHrirx sa:rparax peaJrrrBoBarr, xopomeo
crrexrpaJrbrroe paBpertreuue AI - 0,1 A ra nrrconyro Sorouerprrqecftyro roquocrb
o - *2,5-3,5o/0. flocne4uee Aocrrrruyro 6raro4apa xopoueft RoMtrencaqtrrl
a${enron ruAlrpoBaHrrr z arlroc{epr,r. Merog, oAIlaHo, ire uoanonser Bbr.flBurb
crrenrpaJrlEyrc, trepeMeHHocrb c xapaKrepr{r,rM BpeMeueu A7 ( th Ans sneaA
cna6ee 3*.

2. Alaar:va {oroarexrpusecxux Kor{rypoB lr:zi:u:rrvr Cr I },"4254,35 A arr Ap-
BBeBAbr c(2 CVn uoArBepArrJr BbrBoAbr llafiuep [2] o xosqerrrparlrrrr EJreMeHroB ?r(e-
JTeBHOTO [trrKa, B qacrHocrrr xpoMa, B qerbrpex rrfrHax Ha IroBepxEocrtr.

3. CuenrpaJrbrra.s flepeMerruocrb c xapar(repubrM BpeMerreM AZ uoprgra
HOCI(OJILKIUIX qaCOB, I(OTOpa.fi flBilfle'I0fl BOpO.ETHbIM UCTOqHUHOM paBJIuqU.E HOH-
TypoB Jrv]]Wfi., SatrrroaHrrErx rrocJreAoBaTeJrbrro B TeqeErre Hoqr4, trpuBoAr{T It 3}ra-
qureJrbuoMy BaMbrBaHtrro <<ucrrannoftr {opurr r(ouTypa u, Kar( cJreAcrBr4e, yBeJIrd-
quBaer cnyuafiurrft paa6poc ua xpranofi JryqeBbrx cxopocrefi u rllty6nu ,rrr.r;,zrfr.

0ro o6cro.sreJrbcrBo B cBoro oqepeAb BarpyArrfler perrreHtre BaAaqrr o pacnpeAeJle-
rrrrr{ EJreMerrToB Ha noBepxHocTr{ SBeBAbr.

B sarrro.reHrre aBropbr Bbrpamaror rry6oxyro 6.iraro,qapuocrr, A. B. Cenep-
HoMy Ba rroAAeplnxy r{ rroJrearroe o6cym4enze gauuoft pa6orrr.

.{ena6pr 1979 r.

rJlureparypa
l. Deutsch A. I.- In: IAU Symp. N 6/Ed. byB. Lehnert, North-I-IollandPublisching Co.,

Amsterdam, 1958, p. 209.
Pyper D. M.- Astiophys. J. Suppl. Ser., L969, 18, p. 347.
Khokhloua V. L.- Astron. Nachr., 1.976,257, S. 203.
F alk A. E. and W ehlau W . H .- Astrophys. I ., L97 4, 192, p. 409.
Bynav A,8., Ipanur4nuil JI.8., Rontuccapoe B.8., Ityewuruoe B. M.- llar. Itpnntcnoft

acrpo$na. o6c., L977,57, c. 209.
Babcock H. W.- Astrophys. J. Suppl. Ser., 1958, 3, p. 1.41.
Farnsworth G.- Astrophys. J., 1932, 76, p. 313.
Wilson.R. E. General Catalogue of StellarRadialVelocities. Carnegie inst. Washington,

Publ. 601, Washington: D. C., 1953.
Burbid,ge G. R., Burbidge E. M.- Astrophys. J. Suppl. Ser., 1955, 7, p.43'1..

2.,
4.
5.

6.
7.
,R

9.

36



yAI{ 523.84?

O EbICTPO}I ITEPEI\{EHHOCTI4 CIIEHTPA
MAIHUTHOII 3BE3[bI 53 Cam

H. C. IlouocyxuHa, It. H. tlynaeno B. II. Ma.uauyrueuno

flponegeno [peABaplreJrr,Hoe rrccJreAoBarrrre 6rrcrport flcperrcuuocrr.r cflefiTpa rrat'rltturoit
BBeBALT 53 Cam (A2,6m,3). rlepr.rog Bpar{eHl,Ifl P : 8d,02, Marrlllrrroe ttore f/^* : -l- 5000 Ic.
I{a cnenrpolpaMrrax, rroJryqe[rrbrx ua 6-u tenecnol]e B aripeJre 7977 r.r 6urrr, #rrrpfr,enll Bsa-

srrrcrr,Hbre ualrerrerrrrfl B crrefirpe orori Bneagrt, oco6euno B Jrl,rHrr-sx I( Ca II, Sr II, Si II, Eu II.
Ha ocuose cflerrpaJrbrroro ]rarepr,raJra 53 Cam (ra6rnqa), floryrrenuoro c 2,6-rr rerrecfiorloM,
6ula cAe;rana fiorrblTna o6uapyrxentrr flepet\{e}IHocrl,I c[eETpa 3BesAbI B TerreHlrc uour'r, Brrge-
neur,t gar,r6olee fieperferrrlbre leraJ]r,r (<antrannrre>), coorBercrByrorllle yr(aBarrllrJlu Br;I[re JIII-

nuxlr. Vponerrr 6rrcrport fleper,reflrrocrr,I (<anrurnocrr,r>), ro-ru4r,rlror{y, r{eHflercfl Ire roJrbr(o

c draaorl(r rlaaax fipoccoBepa BoaNrox{err 6oree nr,rconlrrt ypoecnr,), Ho rar{E{c or rlr,rnJra I{ ru,rfi-

ry. I4a ar.rairr,r3a Aar{Hbrx o6 oxe[BaJrerrrHbrx rnrrplruax Jrr,rnrrr,r no ua6rro4enuttv24l25.I 1978 r.
I( CaII 6nr nair;1en rreproA lrartenesrlriil P : 21.m,0.

ON THE RAPID VARIATIONS IN THE SPECTRUI\{ OF IIAGNETIC STAR 53 Cam, by
N. S. Polosukltina, K. I(. Cltuuaeu, V. P. Malanushenko.- The paper is dedicaterl to the
preliminary results in the stucly ol rapid variations inthe spcctrtlr of magneticstar 53 Cam
(A2, 6r'.3). Spectrograms obtained on 6-m tclescope in April 1977 shorv slrong peculial changes
in I( Ca II, Sr II, Eu II and Si II lincs. Using spcctral data of 53 Cam (Table), obtaired on
2.6-m telescope rvith grating spectrograph x,e have been mal<ing an attempt to trace the
variationsin thc spectrum during one night. The most active variable details in the spectrum,
frequences, corresponding to the above mentioned lines have been isolated. Th.e range of ra-
picl variation or activity is obviously changing not only rvith the phase (in crossovers the
rangeishigh) but fromcycle to cycle as rvell. The period of variations P : 2lln.0 lias been

established, using the data analysis of the equivalent rvidtlis in K Ca II lines, observed in
January 24-25. I 1978.

?Ialrenerrlr.s 6,necxa rr clertrpa MarHIdrHr,Ix BBeBA, cB.gBarrHlre c r4x BparrleHlreM
BOKpyr CBoeft ocrl r.rJrr{ qerrrpa Macc (B cryqae ABofiHbrx cr,rcre},r), xopoI]Io r4sBecr-
Irbr. OArraKo Ha6rroAareJrr4 cTaJrr(rrBalorc.fl r{ c Tar(r4r,rr{ ilpoflBJrerrr4flMr4 rrepeMerr-
HOCTrr, HOrAa XapaI(TepHOe BpeMfl r43r{erreHl4fi CyI{eCTBerrHO r{eHbrrre ilepr4oAa
BpatrIer{r.rfl BBeBAr,r. flepeueuuocrr, raHoro runa 6y4en Ha3brBarrr 6ucrpoft. It uac-
To.fln{eMy BpeMeIII4 BbIIOJIHeIIO SHaSUTeIr,HOe I(OJ]I4qeCTBO I4CCJIeAOBaIII,Ifi, IOCB.fl-
rqerrHbrx rror4cKaM 6ucrpofi nepeMeHlrocrr4 6recHa Marlrrrrrrbrx BBeBA [{-9]. Cse-
AeHrlft o 6r,rcrpoft nepeMerrHocrrr clexrpa BHarr[reJrbr.ro Merrr,[re I10-15]. Pesynr-
TaThr yr{aSaHr,rblx pa6oT B sHaqr4Terllroft cTerlerrrir ilpoTr4Bopeqr4Bbr, 3a r4cr{Jrlorre-
Hr{eM Aarrr{Erx o BBeBAax2l Com uHD 224801 , grra Horopbrx corJracr4e pe3yJrbra-
roB, uoryrreHllllx pasI{LIMI4 aBTopar{rr, xopomee [1, 16-18] , I{plrtuuecHoe pac-
cMoTpeHr.re pa6oT, rrocB.srqeHHr,rx [orrcHarr rar{oro rr.rra r43Merlerrr4fi B r4sryseHuu
rfarHr{rrrEJx 3Be3A, rroKasaJlo, qTo paBHo6oft n pesyrnrarax o6ycJroBren Maroq[c-
JrerrlrocTbro Ha6JIroAeHr4fi (rar npaBr4Jro, oHrr He oxBaTbrBaroT rroJrr.roro qr,rHJra

Bpatr{eHr,r.q SBeSAbr), HeAocraroarHo Br,rcoKr.rM BpeMeHH6IM paSperxeHr{eM rr pa3-
TI4tIIIOft TOqHOCT6IO EA6[IOAEHI4fi .

trllg cxaaanuoro cJreAyer, qro BcecropoHrree rdccJreAoBaHrne 6urcrpoii ileper,reu-
rrocrr{ 3Be3A .flBJr-flerc.fr ar(ryaJrr,Hoft BaAaarefi, pe[eHr4e Koropofi Mo]r{eT Aarb Ba?r{-
Hr,re cBeAelrfifr AItfi floHrlMar{r\fl nprrpoAbl MafHr{Trro-reper{errrrbrx 3Be3A.

,(aree [pr{BogflTc.rr [peABapr4reJrLHEIe peayJrbrarrr rror.rcxa 6ucrpofi nepeMeFr-
Hocrr4 crrer(rpa sBeBAbr 53 Cam.

53 Cam (A2p, Cr, Eu, Sr, rrlv:6*,03, P :8d,027) - ogna r4B rrrru.rFrr,rx
Marrrr{Trrl{x 3Be3A, ,(JI.fl KOTOpOft UO,nyUenrr AOBOJTT,HO rrpoA0Jr}rtr4reJrbHr;re p.frAr,r

Ha6flroAer'rufi uarnuuroro troJrfi llg-211 , xopouo raaBecr]rr,r rraMer e]rrr.E 6necna
U7,79,20,22-271 rr r.rMerorcfl yl{aaaHrl.s Ha orreHb cr4Jrr,rrbre (e 3-4 paaa) r4B-

MerreHr.rfl DnBr4BaJrelrrHoft rtrtrpr4Hr,r J|\t:F.rtkT K Ca II [22].
Cuenrpansrrbre r{a6JrroAer{rlfl BBeBAbr 6r,rnra na.rarrr s I(AO B 1975 r. Ha 2,6-M

reJrecxorre (3TIII) c rroMorr{bro crenrporpa$a, ocuarqeHrroro SOIIou (rlrn Vil{-92).
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Ha6.nro4euurr npoBoAlrrrrrcb B 06raoru
l" 3850-6800 A, upu Ar4crrepcur 44 Alvm u
[!rpr{He u1e,nr.r 1", 5, cfler(Tp aJIE }Ioe paapelfle-
nue .--3 A. Bperira Br(crroBr{rll4r{ xone6alocr,
B Batsr.{cr.rl,rocrr{ or o6.rracrr.r ciler(rpa Ir cocTaB-
Jr.flJro or 30 c lo 2 mutt. CueHrparrurrfi uu-
repBaJr r{a oAHoM cur4Nrxe He rlpeBr,rllar 600 A.
Bcero 6r,rno no,nyseHo 6oree 600 cnextpo-
rpaMI\{.

IIpe4rapurelr,nr,rfi ilpocMorp ua6.rrc4a-
TeJrbnoro Marepr4aJra rronaBaJI, .Iro uau6oree
orrp eAeJr er{Hble trpra3H aKIr r{BMeHe}ILIft ot4en r,-
rrrrrx AeraJrefi cuenrpa o6uapyrxunalorc.tr B

o6nacrn )" 3850-4420 A. I{a prnc. I npl{Be-
Aerrbr ABe cIIer(Tporpar{Mbl, IIoryqeHHr{e c
r{}rTepBaJro}r -2 trutt, Ha r(oropblx orseTluBo
Br4Arrr,I I4BMeHeIrr4.fl nurrraft I( Ca II u
Sr II I 4077,7 A.

Pnc, 7. ,(re uocregoBarerrrJ*o rIoJIy- Itpoue cnenTporpauu 3TIII, B Hamer{ pac-
qerr{r,re t6i 17,7 t97B r. na 3TIII cuei- rrop.E}r{eHr{rr 6wrro 17 ciler(rporpaMM, rIoJIy-
rporpaMr(br, Eoprrr4poBaEEr,re r{ r{og- qeHr{brx ua G-nr reJrecxorre (ETA) B rrepr{oArr'l,yyMy c 5 no 9.IV {977 r. 6ea I4crIoJIE,soBaHrrfl
CrpeflHaMu orMeqeHbr rroJrox{eur'rrr 

- ruunrt pOIIa. Cr.fr.rUHrA n O6laCrU O,[ Hs gO H, nO,ny-
K ca rr u sr rr ?\L077'7 A (Oaea 0'42) ,arrur r 4racnepcr.reft 8,9 Ahru, crlexTpaJrr,rrr,IM

paapelnelll{err 0,1 A I{ Bper'IeHer'r axcuoalrqrafi
or 3 go 10 ir,rlru. It coxtarerrr4ro, rroroAr.rbre ycJroBr4.tr He rroBBoJrI,IJrI,r flpoBecrr{ xorfl
6r,r ogny cepl4lo na6nro4enr,rft B Teqer{rre Hecr(oJrbnr{x qacoB rrerrpepr,IBuo. Tert ue
Mellee [oryqeHHrJe crreHrpolpaM]\,rbr rroHa3aJrrr oseHb cr4rbHyro [epeMeHHocTt, oT
rosz H no.ru rr4nr,rft Sr II, Eu II, Si II ll oco6eHHo I( Ca II - BrIJIorr, Ao
rloqrl4 rloJrHoro r.rcqeaHoBerru.q ee B/9.IV 7977 t. (pvc.2).Itpoue roro, Ha HI4x
BuAIro l,IaMerrer'rr4e crpyr{rypEJ B o6lacrr,r rrrrturt K Ca II or rrorrrr r( HoqI4? a BoB-
MolI(Ho, I,r B rerrerrr4e nouu (plrc.3). CnenrporpaMMbr ETA 6rrlll r4crIoJIbBoBaIrrJ
Tarlr{e AJrfl oro}r{AecrBJreHrrfl Aeraneft. 3aur.rcr, o4uofi r,ra }rr.{x B oAI,IrIaHoBoM Mac-
mta6e no 1,, uro u Alrr cnenrpoB 3TIII, npr,rBeAeHa ta puc. 4.

flo npr,I.rr,uraM, yr{aaarrrrl{M BbIIrre, MEJ HaqaJrrr o6pa6orxy r{\reHrlo co cfler(Tpo-
rpaMr{ o6racrr,r }," 3850-4420 A. CseleHl4f o rra6rroAareflbrror[ r{areptr{aJle, I{c-
loJIEBoBalrrroil,r AJr.E o6pa6ornlr, npfiBeAe]rbr n ra6nr.lr1e,

TerecHon. ruc-
ncpcr'rn, A,,nlr

4z

rilucflo cileHT-
poB

1B/19.
20121.
LBI 19 .

23124.
24125.

011/06.
06107.
08i 0e.

0 ,03
0,02
0,64
0, 60
0,45
0,44

0, 82
0,94
0, 19

STIII
47 ,4
4Drl
4,1, /
49,7
45,3
50,0

ETA
8,9
B,g
8,9

II 1975 r.
XII 1975 r.
I 1976 r.
Xl {977 r.
XII 1977 r.
I 1978 r.

lY 1977 r.
lY 1977 r.
IV 1977 r.

8
10
25
1L
59

107

46
6B
36

6
I

20
13
44
47

4
5
2

IfelsuayueHrrflctrer(rporpaMM 53 Cam cocro.EJla B cJreAyroqeu: 1) BbrAeneEtre

fraCTKoB CrIeItTpa, [oI(aBbIBaIOqux uepeMeIIHOCTb B TeqeHue HOrIE; 2) OqeEna
creuenu 6rrcrpoft [epeMeul{ocrrr B paaJllrunrre {aarr [eptroAa Bpaqeuurr BBeBAbr;

3) rrrnueutre BoaMolnuoft ueptro,qusflocrll rraMerreurils orAeJIbIrEIx 4eranefi cuenr-
pa BBeBABT; uccJreAoBanr{e rrBMeueHuft axsusarentsoft rrrupurrrr Jrvtr.vtra K Ca II
B TeqeHue Hoqtr, a rar(Ete B paBr[sHble saarr fiepuoAa BpaqeHr[fi BBeBAbr.

is

Hd.H€

IIpoIofiE(u-_
TCJrb[O0rb ]Iao-
rrcEelruit ,, rIr,IH



Puc,2.3anracr, B fioqepfieuflBx crre(rporpalruBTAno6"nactr.r K Ca II r,r H, llrnuii 5/6 r,r B/9,IV
1"977 r.
Irfi I{alnEoit EaTbr coDtreil{eHbr EBe perficTporpar}rMbr: ropuBoHTaJIbHbIe Jru}IIrIr cnpaBa yl{asblBalor ypoBeHr,

SoHa

,(la peruerrr{fl rrocraBJrerrHr,rx BaAaq rrcloJrr,BoBaJracb cJreAylorqaq MeroAI{Ka
o6pa6orru rra6JrroAareJrrrrroro Marepnafla, CHaqaJra rlpoBoAI4JIacb Balrl4c6 crrexrpo-
rpaMrvr B rroqepHerrr4flx Ira Jrerrry. tr4suepeurna peIIIcrpoIpaI,IN{ BLITIoJIFIEJTIICb

Bpyargyro c roMou,bro rrr.{JrJrr,rMerpoBofi ilarerHrr c [Iaroi\{ I nrlt (1,5-2 A na cler(r-
porpaMMe) . B xa.{ecrse oiloprroit roqnr,r AJrtI coBr{erqelrrrfl perl{crporpaMM rlpl,r oc-
peArreur,rrt rrprrur{MaJrc.rr [eurp rfl]r{ecrr4 trrullr:,,rrt Hr. flpu aror,r coBMeu{eHlre .EAep

,rnnrafi Ho, H" n K Ca II ua paaHr{x perr4crporpaNlMax HorrrpoJll{poBaJrocr I4

6r,uro ne xylne I MN{. PeByrr,rarLr r4aMeperurfi o6pa6arblBarrl{cb Ira 3BM EC-1020.
flepene4enubre B r4rrrerrcr.rBHocrrd r.r HopMr4poBaHrlDre I{ HoIIrIt}IyyMy crler(rpbl yc-
peAIItIJII4CL, I4 BLIqI4CJIflJIaCb AI4C[epCIIfI OIHOIO I43I{epeHI4.rI B I(aifi[Ofi r'OSHe

cner(rpa ofl. Bu4enelrr{e nepeMeHubrx yqacrl{oB r{Jlrr roqex cre(rpa ((aKrLIB[bIxD
roven) flporraBoAr.rJrocb tlyreM cpaBHelIIrfl 4I,rcuepcrnfi oH r4 or no Kpr,Irepl{Io Ou[e-
pa [281 ; BAecb o'r - or{ir.{AaeMafl Aucnepcrrfl oArroro I{BMepeIIIr-rI. B npe4nonorne-
Irtr{ra, arro ourr,r6xu rraN,reperrrrfi o6yc,non"neur,I ToJrbr(o tuyrlaMl4 Soroauynscrrv) o,t

onpeAeJI.fIJracb I{a ocrroBarrr4r4 SaBI{CI{MOCTTI Me}I{Ay BeJII4SUIIaMLI HBaApaTI4tIH6rX

oruu6ox oArroro r{BNrepetlr4fl r{ rrJlorlrocr-rlMr{ rloqepflelrrr.g, rloJryqeHHErx r{B r43Me-

perrr,rfl xanra6poooul{Erx [Ir(aJIoH. (AHTuBHLrMrr)) crrr4Tarlrcb rotIRI4 cfier(Tpa, AJIfi

Koropr,rx o-,1 6r,Ino 6onr,rue o'fl c 4ocronepuocrsro 99 % .

O5cyrn4enur{ BJrrrflrrr4rl rtryN{oB 3OIIa, oruu6oH B rlpoBeAe}IITLI HelrpepbrBlloro
C[er(Tpa II HeTorTrroro coBMerqerrr4fl crleHTpon uo l, IIa BeJII4aII4rIy Ha6rIOAaeMofi

Ardcrrepcr4rr fipr4tseAeHo e flpunontenr.ru.
Ocpe4neunr,re cfler{Tpbr AJr.s orAeJIE,Hbrx rroqeft, a raH}Ite BeJIIrqIrHbI o'11 tr[ o1

AJr.fr r(a)r{Aofi ro.IHu ocpeAIreHIIbIx clleltrpoB rlpl4BoAflrcfl Ira prlc. 5.
Ha ocnoBaru4rr rrpoBeAennoft o6pa6ornr4 rra6JrloAareJlblroro MareprraJra N{o}ItHo

cAeJrarb cJreAylorql4e BbrBoAbr:
t. Itan Br4Ar.Io r{B pl{c. 5, cpe4rrr.re Ba Hoarb creltrpbl s 6rugmlrx {aaax [eplroAa

(0,02 ra 0P,03; 0,44 v 0P,45; 0,60 lr 0P,64) xopomo corrlacylorcff Yell{Ay co6ofi' Oco'
6o cne4yer orMerrrrb lroql,r, coorBercrByrolql{e {aaau 0P,44 t 0P,45, B Roropbrx tro-
ryqeuo caMoe 6onr,uroe rrr4cJro cfier(rporpaurt. ,(rr HI{x cpeAlrr4e crler(rpll rlo Blr,qy
IIPAHTUIIECHI4 COBIAAAIOT, IITO CBI{AETEJIbCTBYET O TOM, AITO O6PA6OTHA IIE BI,IOCI4_

JIa B peByJIbTaTLI CraCTelrarraSeCRIIX Omu6On'
2. I-laa6orce ((axrr.rBHr,rMrr) or(aBaJrr{cE, AeraJrI4, coorBercrByloql4e JTTIHI,IflM

K Ca II, Sr II, a raxlr{e rrrrr,rrrrrM BoAopoAa. O6paqarot Ha ce6fl BIII4N[aHI/Ie cJIy-
qau paaJluqHouo xapaxrepa [epeMeHHoCTI{ y paSIILIx BoAOpoAIIbIx JIuH[ft. AHa-
roruqnrrft peayrrbrar 6rrn uory.rerl paHee [9, 10, 15].
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Puc. 3. Sannct clenrporparrr{bl 53 Cam ETA r r,rnTer.rcr,rBrrocrsx B o6Jracrrr Ju,rurrrl K Ca II
B arperre tl)77 r.

3. Ec.nlr IIafiAeluu,Ie (aI{TI,IRIIJ,Ie) ToaIKr{ xapartTepr4aylor peaJrrrrryrc neper{eH-
IIocl'b I,IrITerrcI{uIIocrI,I r,r3Jryrlc[I1.fi B cneltTpe, To IIeJrecoo6pa3lio LrN{err, alr.rc,rreHr{ylo
xapaRTepI,ICTI,IHy CTeITeITII (aHTr4BIrocTI{D 3I}eBALI.3a Tar(yro xapar{Tepr,r0Trrny
Molrilro rprrrr.arrr, rranprlrxrep, tseJrrrrrr.rHy o0: It/lV0:i'" (o?o 

- 
o,ii)'/.], rAe No -rII{CJIO (aI{TI{BIILIX) TO.reH B paCCI[aTptIBaeMO[I CpeAIIet{ Cneltrpe. 14arrenerrr,re ua-

paNlerpa os c rliaaoit fleplroAa Bpauleirr,r.q 3BeBAbr rroHa3aEo Ha pr,rc.6. Itone.rno,
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IIoilyqerrHafl BaBr,rcr{MocTr, cTerre}rr,r IIeper,Ie]rHocTIr CIIeI{Tpa or tbaBbI flBJrfleTcf
IIpeABaptrTeJrr,Hoft r.r3-3a orparrualeHHocTl4 rra6rloAarerbHoro Dlarepr,IaJra, L{crIoJrb-

Byelroro R AaHHofi pa6ore. Teu ne Merlee puc. 5 u 6 uoxaer,rBalor? alro r {aaax
xpoccoBepa 0,02; 0,03; 0,60 ll 0P,64, HorAa o6nactn DxcrpellaJlbttr,rx slla'reuuft
Earrp-fl)rierrrrocru aS$exrr4Br{oro tr{arrrrrrHoro rroJrl Haxo.qrrrcfl rra r{paflx AI,IcHa
BBeBAbr, cler(rp r4l,reer 6o.nee srrconrafi yponelrr,6r,rcrpoi,i rreper,IeHllocrra, uelt u r[a-
zax 0,44 u 0P,45, HorAa rtarnuturrii rIoJIIoc rlaxoAlrrcrr [orrru B qeHrpe er'r4r'mroft

noryc{epu BBeBAbI.
4. tr4arreueHrae cro;xnofi crpynrypbl 6neugr,r B o6racrlr JrI,lIIIrtI{ I( Ca II uo

cuenrporpa,uuau BTA (pwc.2lr 3) , uo-nraAr{N{oMy, xapaltreprro AJrfl N'rar}rrrrrrhlx
BBeBA r4 orx{eqaJrocb parree y 73 Dra [29].

5, I4a alraJrraaa Aarrrrbrx o6 ansrauarerrrr.rrlx nlldpr4Hax JrIrIrIrI,r I( Ca II sa24125.I
1978 r. ria repr{oAr{qHocrr, 6r,r"n nali4en repl4oA rnel{erenufi P : 2l MI4II c Aoc-
roBeplrocmlro 99%. llporpauua ror{cxa rrepr'roAr4rrHocrr{ cocraBJleHa Ha ocl{oBe
rreroAa lopxenuua [30] , a AocroBepHoctr nafi4enHoro nepl4oAa ollelrl4Ba"rracr rlo
IreroAr{He, rrpeAJroxe}rnoft r [31]. Pesyrr,rarbr TIpLIBeAeIILT lra pl{c. 7. Sxnrasarenr-
Irlre rxr4prrHbr Apyrrrx 4erarefi cnenrpa (Sr II, x4pa lr.rnr,rfi no4opoqa) ral{Hie Itafi
6y4ro noxaablBalor rrepr4oAr{qecxlre rl3l{erreHl{fl, Ho LIx aHaJILIB rro Bce},I AaraM
r.ra6rrogeuufi erqe rre Baltourlen ra 6y4et ouy6.nrnxonall rIoBAIIee.

rrpune4enuble Br,rme peayJrbrarbr rIoHa3brBalor, rrro cnexTpaJrbIIbIe IrccJIeAoBa-
nua 6r,rctpofi ueper,reurrocrr{ c r.rcrroJrrraoBanueu SOfla r,r [pr4rfeHelllrar ]IeroAIrI{a
o6pa6orHra r4 auaJrr.raa lra6nrogarenbrroro N{areprraJla ce6a onpan4aru. Blrecte
C yllte I,IN{eIOrqI{MI4C.fI B JII4TepaType AaII}IbII,III 3TI4 peByJIbTaTEI IIe OCTaBJI.TIIOT COM-

uenraii B peaJrr,Hocru 6r,rcrprrx cnenrpaJrbHbrx r4BMeHerrrafi. O4uaxo yrxe cefiuac
flcr.ro, aITo ETo ,rBJrerrr4e cJrolrtHoe u rpe6yet AJrfI I4ByaIerILItI AJrrrreJrbllrrlx pflAoB
KoMrrJreHcrrr;rx na6rrc4erruft .

flony.lenrrcre BAecb rrepBr,re cBr{AereJrr,crna 6rrctpoft [eperfelrFlocrlt crienrpa
53 Cam flr,:nrrtorctr HarraroM 6onruofi Hooleparr{BHofi pa6orbl rlo r4ccJleAoBaHr4ro

6rrcrpr,rx cnenrpaJrbHrlx IIBMeIIeHrafi Ap-anee4.
Anroprr r{cnper'Irre 6rarogapnr,r afiaAeMl,Ifiy A. B. CenepHoMy I4 rlJreHy-Itop-

peclor-rAer.rry AH CCCP A. A. Boapqyny Ba oqerrE, rrorleanr,re o6cynrAeHl{fl r{ r{eu-
Hr,re SaMeqaHlr.fl H gannoft pa60re.

Ifpraroxeurae

1. Br,i.uac;rerrrrafl rrprr ycpeAr.reHr'rr{ cner(rpoB Ar,Iclepcl4.rl orl (upu orcyrcrBlrrr
pea.irsnofi rrepea{erruocrrd crrexrpa BBeBAbr n 4aunofi rorlxe) sBJrtlercfl cyulrofi grac-

uepcnfi, onpe4eJrfleMblx rlyr{aMrr Sotoauynr,crnra or2*, uryuarrut DOfIa 
{3orr,

nourranyyna o"'or1,

I4 (IrryI,raItLID, BOSrrrlHaIOtqI4r{r4 LI3-3a rreToqHoro coBMeqeIII{fl CneHTpoB rlo AJIIIIIaM

norrr o'jn,. oqesu[no, qro

ol,: oi' * o3,n * o3o,,, i o3*, a o!*: o'r1o?.

FIa gncnepcorpaMN{ax Dro IrepaBeIICrBo Br,IrroJrlr.rlercfl Ire BcerAa (puc. 5) .

B nenoropr,re r.Iorrrr BeJrrlqr{rrli o'r cr{creMarllqecHu Ilecr(oJlb}(o 6onrrue, are}r oH.

3ro cnr.r4ereJrbcrByer o ror{, tITo SHarIeHIlfl o'.r B arl4 HoqI'{ 6r,rflra aaBrrruelrbl I43-3a

r.reoArropoArroctefi na Sororpar[rnax {oroltetprrqecfiLlx rur(aJron rIa Be.rrLrqrlny,
paBIIyrc IIJILI, BoBMO]I{HO, IIpeBbIIIIaIOXIyIO BHJIaA OCTaJIE,HbIX COCTaBJIflIOII{I{X.

eygx uo riau6olee yBepeIrIrLIM oLIelIr(aN{ o, (24125.I 1978 r.) BI{rraA o'son, o'contr

ocM B Ha6rroAaeMyro Ar{cflepcr4ro o*, geficmrateJrbHo HeBeJrI{r(. flo atofi npr4tllrHe
B KaarecTBe onrra4aeuoir Ar{cflepcrrrr n 6rr;nr'r npIlIrtITr,I BeJrlltrrrlrbl o'oM = or.

2. Cuequarrrrroro paccMorpeHr{.rr rpe6yror omra6xu, BHocLINIbIe lreroalHr,I}r co-
Blvrexlerrr{er{ c[er(TpoB uo 1,. 3ru oura6xn n o6rqeu cilyqae Moryr npl4Becrrl It rIo.rIB-

JTerrr4ro JroTrtHl,rx ((aHTr4Br{ErxD Toaren B uy6orux JrI4III4rrx c 6olr,ruult rpaArlelrroM
nnreucrannoc:refi.

Ilpone4e,v qr4cleHuyro oqerrny ourr,r6xlr, BoaHrrnaloqeft lra-aa BBaI4MIIoro ct\{e-

nleHr{.a cnexTpoB AJIfl BoAopognrrx nrlnufi.
Paccuorpnu nar.r6onee ue6naroupra.sTnr,rft crryrlaft, HoIAa 1//2 ycpeqrr.seMblx

Cner(TpOB CMeIqeHo oTIIoCI{reJIbHo OcraJILHttx N12 CnertTpoB Ha I M[{, .{,la ynpo-

4r.
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Ptc. 4. PerracrporpamMa crrer{rpa 53 Cam, floryqeuuoro ua ETA (gua ocuorur,rx 4erareft
yI{aBaEo oro}fiAecrBrreuue) 617,lY L977 r. ({aaa 0,94)

trIe1r14.A prtqlrcneHr.rfi
TOJrrrrto cMerqeHr4er,r

rrpeAtroJro)nr4M, uto o'f : 0, & o3 : oZ, ra o6ycnoolena
Jrr{Hr4r4 BoAopoAa na I un.r. Torga rra rraBecrrrofi {oprvryrrr

IIepaBeHCrBO, IiaHlaAbrtsarctrIee ycJroBr,re Ha r{pyri,rsrry Jrr,rrrr.rr,r (4"ila nonyuenr,ra
4aunofi ourr,r6Hr.r o'.n,) :

7 \ ll:"nrll[2
tr )>----2 It', (1)I_a"nll/2

r4e -16 - I{IITeTICTIBIIOCTb B IIeI{Tpe [r4III1II,I, a Ir - lrHTerrCr,IBHoCrr, n CoCe4rreii
TOqHe.

ilogcrarralt B IrepaBeIIcrno (1) coorBercrByror{rle napar{erprr, riB},reperrrrbre
AJIrr-JrI4Hr{r{ H6 n $aaax 0P,03 (1/:6) , 0P,44 (N :47).nns ,p :0P,03; o-*r :: q,19 il Io:0,31 noryuutr f r)> 0,47; Arrfl q :0P,44, o*r : 0,16 u 16 ::0,47 rroJryqr.rl\,r Ir> 0,52. T. e. 4la roro, uto6rr rroJlyarr{rb Ha6rroAaeMoe rrpe-
BbrmeHr4e Ar,rcnepcrrr4 o,l Ha4 o'fl aa cuer calroro ne6ltaronpr.rrrrHoro crryqa.fl ortrfi-
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yEn 513.8(

IIISMEHEHI{fl EJIECI(A 3BE3[bI HD 29697

II. (D. 9Yrafiuor

flo sotoeuenrpr4cecftrM Ea6rroAeErrsM s 1977 
-1.97 

8 rr. o6rapy,I(ella IIepeMeHEocrE'

HD 29697 - BBeBAbr crrefirpaJrbrroro uana K3V c olrlraccr,rouEbrMr JIr{ErrEMra H z K Ca II. 3aea4-'

EEre BeJrI4qI4EbIIIBMeEtrrII4cuu opa4tru* 7,g5-8m,07 sVr 9,03-9m,L8 n 8,9,96-l0m,L4 t U

O BoBMo?nrrbIM IIepIIoAoI!1 1,3290 cyt. 25,UI tg77 I. Ea6JIIoAaJIocL yMeHbIIIeEre 6rectra [o
Z : gr7,,38, B : gmr37, lJ : L}m,32, Bo BpeMfi r(oToporo LIBMeEeIII4g 6nnu 6rrCtpee, qeM B Apy*

rlne EoqI4. Sneaga, BoaI\{oE(Eo, orlrocrlrcf n rl{uy BY Dra'

LIGHT VARIATIONS OF THE STAR HD 29697, by P. F.chugainou.-The varia-

bility is tliscoverecl from photoelectric observations of the star HD 29697 of the spectral typo

K3 V with Ca II emission lirr.tH and K. The magnitudes varied.in ranges 7'95-8m'07 in
y, 9.08-9m.18 in B, g.g6--1,Am.1,4in U with a possible period oI ld.3290' On 25.IiI.1977 the-

brightness decrease was observedupto 7:8m.33, B:9m.37, tl: L0m'32 durinE which

the variations were faster than in tle other nights. The star probably belong to the BY Dra.

type.

HD 29697 - oAt4HotIHa.E HapJII4I(oBa.fl sBeBAa rlcna tr(3 V c npnuuu [Iu:f.l:lJtMt

H u K B crreKrpe [t], ue r4BBecrr{a.E B Jrr,rreparype Har( [epeMeHHas ctrer(rpaJlbrro'

ralra Sororrrerpr4qeoxl4. Morxso cqlararb ycraHoBJIeHHbrY: rI19 y HeltoTopblx Apy-
rrlx RapJrr{KoBbrx sBeBA rr{rroB G - K - M c sMr4ocrdefi H u K B ctreKrpe ITMeIOTCA

r(BaBrrflepr{o4[qecrr,re r4alreHe]rr{fl 6necHa c rlpoAoJl?r(trTeJlbuocrbro oAHoro rIr4r(JIa

tropsAr(i t-10 cyr; B psAe cJryqaeB y Htrx 6rrrra o6uapyrfiegbr rar(rfie uoflprragus'
(rCurlmnu) C [pOAOIEtuTeJII,HoCrbIO OT HecI(oJIbI(ux MxHy{ Ao oAHoIo'Iaca [2,3] '
b ,ratorriee iper'ra ral(ux BBSBA r{BBecrgo 6oJlee 10. Hau6onbrtree HoilItqecrBo"

;"{;p;;rfi, 
"o'opr;ro 4r1 BY Dra, coexrparrb,o-[Bofisoft ruua K6 V; tro xa-

par(repy ?rBMelrelrrrr BY Dra, {aI( ^tr^o^JIaIaIoT, 
rIItrIIqEa AJI.E yl(a3aHlrofi Ipy[ilEI

iu.rlt[B] . Llauenenu.s 6.necxa HD 29697 trccJreAoBaurr HaMrr tro {orooirer(rpuqe=
crum'na6nroAeHrrfM, BbrrloJrrreuHslu r ltpuncnoft acrpo{uauuecroft -o6cepBaro-
pri-" iOll._lgl1 rr. B peayJrr,rare 6rrlu o6uapyx(errbr Eeo6btqHbre {orouetpu-'
.Iecxue oco6eguocrrr, Bepo.sruo AorroJrrr.flIoq,rre ro, rITo yx(e la3Becrrro o SBeBAax.

TI,IIA BY DTA.

l. (Dorooaenrpl,Iqec[rre Ea6nlo[eur,ts

Ha6,rroAenu s 6:r;.tt ro1yqeubl c Soroa;tenrpuqecxuM {otouetpou, ycraHoB-

JTSHHrIM na 64-crra MeHucI(oBoM reJIecHoIIe, B IIoJIocax a, B, V. Pe4yxqga r cu-
crepe (J 

1 B, V ocytTecrBJIfJIaCb IIo Ha6JIIoAeHII.aM craHAapTHLIx BBeBA.-OII^O^px^oft

anea4oft rrpr4 r,r3Mebeur,rflx 6Jrecxa r{ qBera HD 29697 crryxtlrJra BBeBAa HD 29860'
rrocro.sHcrBo noropoft KorrrpoJrrrpoBaJrocb cpaBHeHrreM ee_cg crauAjtprHbrMl{ BBeB-.

AaMrr. Cpe4ueHnafpatu.IHbIe omll6flIl oEgo{g IIBMepeHI{fl HD 29697 He trpeBblma-

i" -r-O*,0'tb s A, V, +0-,015 r U. Peaylr,tarrr rprrBere,r'I a ra6n' l, 2'

2. O6cyxperlre PeaynbraroB

Hauu o6uapyxeuLr uaMeueuufl 6recna HD 29697, r(oropble n 6onburuucrse'
cilyqaeB BaMerIIbI roJIbAo or oAuoft Houra K_[pyloft^"r^aaxrtloie.H_bl B-gpg4eJlax [pu--
6niraute*n o 7,95-U",07 t V, 9,03-9-, 18 s B t 9,96- 10'n, I 4 P U, {troue 1o19,.
u oany I,I3 HoqefiHa6rroAalocb'ooJra6JreHr{esBe3Abl \o V:8*,33, B:9 ,37,
U : [O*,A2, orJr]rqaBmeecfi TeM, .rro 6uecx rrBMeH.EJIcfl aHaqr{TeJlbrro 6rrctpeer.
qeM B Apyrrde Horlu.

CxoRirso HD 29697 c trepeMer{HbrMrr rutra BY Dra Mo?r(er 6r,rtr oupe4eJreuo,

Bo-rrepBbrx, uo Harrr{qtrIo [eprroAr,rxlrrocrr{ B rr3MeHe}rr4.flx ee 6recHa rrr Bo-BTopLrxt

tro orrIoreHIIIo aMtrJIIITyA IIoHaBareJIfl qBera u 6lecxa A (B - nlLV. V nepe--

MeHHhIx runa BY Drl onromenrae A @ -nlLV sanilIoqego B trpeAeJlax oT'

0,1 4o 0,2 14,51.
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148,2312
750,2373
760,2375
16t,2348
168, 1791
183,2452
789,2322
191,25t5
191r,1830
196,2120
212,1943
2t3,2206
2r4,2004
zttr,2002
220,2131
225,2C98
229,2087
2iJ0,2079
231,2321
232,2017
2:12,2217
232,2342
242,2201
406, 3901r
407,3974
408,tt924
409,48b5
415, 3829
4,16,4045
417 ,4b29
418, 3961r
420,3764
422,3891
423,384,3
424,3$35
426,4310
427 ,3950
1t35,3t22
438,3214
439,30:14
439,329t
439, 3555
439,3742
439,4t73
439,4583
439, 500ti
439,5351t
440,3092
449,3020
450,3062
452,3118
454,2953

71n ,97 L
8, 056
7 ,944
8,007
7,956
7 ,99L
8,026
7 ,983
8,043
7 ,960
7 ,972
8,026
8,030
7 ,988
7,975
8,022
8,036
7 ,989
7 ,985
7 ,998
7 ,996
7,995
7 ,975
8, 029
7 ,961,
8,036
9,043
7,956
8,0L7
8,052
8,012
8,034
8,028
7 ,977
8,035
8,019
7 ,977
7, 963
8,016
7,968
7,968
7 ,969
7 ,973
7,984
7,998
7,983
7,996
8,022
8 ,067
7,994
8 ,026
7 ,gB7

trrr, 090
'l ,104
1,092
1 ,098
1,082
1,07 t
1 ,090
1,090
L,107
1,077
1,092
1,101
i',052
1,091
1,106
1,094
1,0i7
1,068
1,0B7
1,064
7,07 7

1,097
1 ,067
1 ,073
1 ,0gB
t,0gg
t,0gB
7,t04
7,720
1,r04
1,070
1 ,085
1 ,098
t,077
1,092
1 ,081
I ,0Bg
1,099
7,092
1, 105
1,090
1,091
7,077
1,091
7,092
1,097
1,103
1 ,099l,ll4
1,084

o,n,g32
0,914

0,940
0,899
0,942

0,934
0,926
0,955
0,921,
o'yo

=0,956
0, 933
0, g4g

0, 957

0,919
0,883
0,925
0,895

0,950
0,946
0,974
0,952
0,954
0,948
0,935
0, 986
0,946
0,926
0,953
0,926
0,922
0,919

0, 961
0 ,g7l
0,942

0,953

454,3439
459,3331
459,3893
459,4435
459,4652
460,4261
460,4810
461,27 13
461,3 116
461,3234
46i ,3338
46i,3456
461,3928
461,4011
461,4234
463,2505
470,4533
478,2182
478,2745
482,2467
484,3390
485,2251
485,2724
485,3161
485,3342
489,213r
489,2611
490,2118
490,2708
496,2026
496,2554
50 1 , 4978
506 , 1 676
506, 2100
519, t89B
519,2870
5i9,3280
525, 1909
525,2374
527 ,1727
536, 1865
537,2b42
545,2080
558,1782
561,1855
561,2362
562,1910
564, 1950

574',2120
583,2062

? ntoe e

7,9ri0
7 ,gg7
8,000
8,000
8, 036
8, 041
B, 061
8, 064
8,07 4
g, 058
8,073
8,075
B, 095
8,044
7,g8g
7,994
7,985
7,996
7 ,997
8, 048
8,065
8,052
9,049
8,054
B, 075
8,061
8, 000
8 ,006
8,033
8,060
8, 075
8,010
8,009
8,022
8,000
8, 009
8, 033
8,029
8,027
8,042
B, 011
8,024
8,017
B, 009
8,011
8,027
8,0i1
B, 007
8, 039
8,071

B -v

1rn ,099
,,9,

rlos
L,,LO2
t,l.tL
1,1L7
L,4.11
1,7L4
1,106
1,,170
1 ,083
L,127
1,099
1,081
I ,085
1 ,083
1.,079
7,1,14
1 ,093
1,108
1.,710
1 ,099
1 ,090
1 ,096
1,097
1,108
1,4.76
1,103

t,1.72
,,10

1,704
1,091.
1,,092
1,083
1 ,088
1 ,096

1,112
1,105
7,716
r,094

1 ,093
7,701
1 1707

U_B

=l'n,936

0,931
0,9tt
0,955
0, 967
0,929
0, 950
0,957

0,935

o, sag

0,946
0,920
0,930
0,935
0,953
0,944
0, 926
0, 949
0,926
0,908
0,924
0,922
0, 950
o,y,
0,9L7
o,*,

0,940
0, 930
0,930
0, 919

0,945

0,939
o,yt

0,942
0,934
0,915

trllcnorr,ayn x{eroA IOpnenraua [6J, lrrr [poBeJrr{ rro rraflrrril{ ua6nro4er.rr.rxM rro_
rrcR rIepI{oAI4rIIIocrr{ B I43MeIreHI4flx 6.rrecra HD 29697. Br,rsracfleHus 6utu BrrrroJr-
rIeIrE'r IIa 3Ril4 trC*1020, Ilaru6otee BeporrrrrrJM oHaBaJrocrr BuaqeHr4e flepuoAa
113290 cyr, rro or{o onpeAeJre,o r.reyBepe*Ho, Tar( HaH [eprdoAr,rq,ocr' Br,rpaqe,a
AoBoJrLrIo cta6o.I{prneaa 6necna, nonyuerruaa c Drrrilf BHarrerrr{eM treprroAa (puc. 1),
oseHb Heo6u'rHalr, c ABylrfi IrepaBrrbrN{rd x,rancrrMyN{aN,rr{ rlr Mrdur{L{y*air. n<lio6uaii
{oplta nplruofi ue na6;rro4arro"u pu.ree y ,repeor"errrrbrx rr4rra By Dra, n, *opo-o
tr{BBecTI{o, tITo B I4x ItpI4BDIx 6necna }Ioryr rlpol4cxoArrrr, crrJrbHrre IaBN{e}IeHr4fl aMrr-
Jrr{TyAbr r'r cpeAlrero sIraqerrl.fl 6.neona. BepoRrno, r,rMeHrro raxr4e r{BMer{errr{rr frpo-
racxoAtrrrrr y HD 29W !9-!peuq Haru,ri ua6nroge'ruft. Itan BrrArro ,, prci l,
na xpr,rsofi 6;necxa HD 29697 paa6poc roqen rpr.r {uxcuponauHbrx BuaceHr,rflx
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?rc. 1. Itpunax 6necna HD 29697

TeMHbre HpyEtr{u - rrrrrepBaJr J.D , 2t!43LtL8-
2L2, cterw,te Hpylr(Hr{ - J' D. 2trtl3406-519,
'Hpecrrrftr'I -.- J. D. 2t!t!3525-583

Pua, 2. ?laueuesras 6necra HD 29697
,B Bosb 25126.Ill j.977 r.
OTAerr,Ho EJrE BeJrr'IquH U, B, V nepxneii ueprofi
oTMeqeEo BHaqeHI4e 6lecra, cootneTcTByIOl4ee

EaHr{oii oaBe, a lrr4}r(Hefi qeproit 
- caMoe HI4B-

r(oe gHaqerr.re 6:recra, Ha6nrcAaBlrreecf B Epyrrre
EOTIU

Quaa

@.6.

4442

V
qvo

4z

B

.?, +

u

/0,+t--
/z o0

,Saar,r 4oc:rr.rraer 0"t,1 , rrpr,ItIeN{ rlo}riI{o Ban'rerr4Tr, rreHoropylo cI'{creMarl'Iqrrocrb
B cMeqerlr{rr roarer{ or HaaraJra K r{oHrly Ha6[IoAeHL{ft. Otuetul{ Talt}]te AoBoJIbHo
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Ta6nwr,a2

J.D.
24t!3228 + ,, ll .TD

" ll 2448228 +

,2110
,2124
,214s
,2159
,2200
.2221
,r./,,

,2263

,2311
,2339
,2367
,2395

8m, 190
8,212
8,228
8,236

9m,260
9,284
9,260
9,287

,2443
,247 r
,2492
,2534,

,2555
,z)l:)
,26i0
,2ti38
,2659
,270A
,27Llt
,27 49

aJ3r
8,326
f'rrn

8,303
8,304
R2"

9,340
9,336
,,,t,

!r,l3sri
9,370
I,3ti6,o*3ZA

10,295
70,2gB
10,325

cuoco6orvr HazMerr_Emrfx r(BaAparon -6ry4o nafi4eno lns HD 29697 cpeAHee
orHortrerrrre A (B - nl Lv : 0J6 + 0,04, ftoropoe xopoluo corJracyerc.E c
HaoJrroAaeMr,rM orHomeHueM y rrepeMenHr,rx Trrrra By Dra.

-Ha 
pvc.2 rpeAcraBrrenbr peayJrbrarrr ua6nro4esr.lfi HD 29697 B Hoqr, 25126.III

7977 r. (J.D. 2443228).Itai nz4uo rra prrc. 2,6r'9cr BBeBAhr 6r,rn auasureJrbrro
Hr{}fie, tIeM B Apyrue HoqI{, tr( BaMerrro lrBMerrflJrcrr B Teseurre 1,5 u. Ocnadtesme
6necxa cocTaBJr.EJIo or(oJro 0*,2 a 6rrno uosru oArrrHar(oBbrM B rroJrocax (J, B, V.
Boauoxuo, qro aro_oc-Jra6_g9yge cxoA,o c reMtrr, Koropbre HeoArroxparuo na6nro-
AaJrr4cr,_y BBeBAbr RZ Psc t71 . y BBeB,q rrrrra BY Dra uo4o6unrx usMleHeurft paHee
ne ua6rro4aJrocb.

---TaHuu 
o6paaou, rro uBMeIreHrLEM r{Bera HD 29697 Mo}fier 6rrrr orueceHa r( rr4rry

BY Dra, Ho rro IrBMerreHI{.aM 6;recna Era BBeBAa flBrrfiercfi. Hecr(oJrbno ueo6rrs--
nofi, lo Hpafiueft uepe Ba BpeM.f,, ox6aqeuuoe ua6mo4eu:aflMyt. flonyueuurre HaMr/r
n.lT1ble, Bepo.ETIro, troHaabrBalor, qro Hecrallr{oHaplrbre rrpoqecc},I y BBeB,q rr{rra
BY Dra, urra noo6rqe yBBeBA carrtuccuefr. H u K, riorrorc" cJrogrr{brMrr u7ixrt1y-
J-eIrrg^ AoIElto rpoBoArlrbc.r c yqeroM o6napymenurrx HaMr4 oco6enrocreft
HD 29697. Heo6xo,quuo narsnefimee uByqeHue 

-uaMeuenruft 
6.recra arr4x BBeaA

or o4noft Hoqrr^K gpyrofi r,I Ba trpoAoJr)r{r{reJrbHT-Te upoMe)flyrxrr BpeMeHu B Teqeg1ae.
o4uofi uo.rn. Itporre roro, [peAorarJr.Eer uuTepec, qro r(Ba3urrepuoA[qecx.ve v13-
MeHe_ITrltfi o6napyx<eu_rr_-eqe y o4uoft ograuounoft naprra.lrorofi iasesl# c eunccueft
H zK B crrer(rpe. EQ vir vYzCNri - trepeMeHrrudrroa BY Dra, HaH r{BBecrr{o}
TaH,fie .EBJr.ErOTC.fi OAr.rHOqHbrMrr BBeBAaMrur

fiera6pr 1979 r.
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II0JI.flPI{SAqI40HHbIEHAEJII0AEHI4fl[ojIflPAANUMa

IO. C. E$nmoro H. M. Illaxoscfioft

Ilpnnogrrcn peByJrbraTbr ua6rloAeuuft 6necna r ullreftnOft IIOJI'gpI4BaIIIIE I{sJIyqeI{I4ff

AN UNIa, B6ITI6JIESEELIX a L977-4,978 rr. Onpegelegbl yIoJI EaI(JIoEa ocl4 BpaqeEIIE sBeaAbI

{r fiyqy BpeEr{E 14 yroJr Merr([y ltargutnoft ocblo I{ OCLrc BpalqeEraa' Bapr'taqral4 CTeIIeEI4 troJIEpI'I-

.Baq1414 fl3fiyrlegr,rg aBesAbI u'*u^ar*y*a 6necna (raaueuenun aMtrJII4TyAbl III4Ra troJrgplraaqrau)

rrrOryr 6rrrt BrIBBaELI 11SMeEeIIIaSMI4 BKJIaAa IIeIIOJIrpI'IaOBaHEOIO uBlryrIeHlLE B O6trlee [Bily-

qeErre 3Be3Abr. vTosHeErr a{euepr,rAurre oJIeMeErbI fiplnBoli 6recna I4 IIOJLEpI'I3aIII4I'I'

POLARIMETRICOBSERVATIONSOFPOLARANUMa'byYu'S'Eftmouand
N. M. Shakltousltoy.- Polarimetric observations were made of the short-period variable I

am uu" and phased using the revised ephemeris of the authors for 1977-1978' The inclinati-

on of rotation axis measuietl rvith respect to the line of sight and the angle hetween magnetic

axis and the axis of rotation are derived. The observecl variations of the peak Iinear polari-

,utio" appear to be caused by the variations of non-polarized light.

flepeuenuocrb r43ilyqeHr4fi AN UMa 6rrna orr(pr,rra Xo{SuefictepoM [t] B

{96r;:-gu"rlu 6rrna o*rece,a H rr4rry tryJlbcr4pyrotlll4x rlepeMelrHbrx. qepea ue-

;;;;p;.;p;;; Or"" o"O"upyr.uou, ". 
6ur"rpurt r4 HetrpaBrdrrr,Hr,reHorre6aHr4'n 6JIec-

:*r- 
"' 

u*rirryAofi E; o;:i i2l , ,r-u*r-uAtrBaloulrrecfl- -Ha 
MeAJr-eHrrbre-(roAoBbre) ue-

:ueseuus 6neixa or' 14 go L7* 12,31. Illyrapo"_ 141.v Marrt6op4 [S]^namnu, sro

.BBeBAa flItlrfl.er}fl ltopor]tO[epuoArauecXOri aatruenuofi C [epI{oAoM 1,9 u' ,{,nofict-
;;;fi;r;r;esAr,r 6uria no4rubp*gurra Ha6rroAe:n:z.ttvrrL Tauua [6], o6sapy]r{I{BltrrrM,
qTo Irepr4oA r{sMerreHr{fl ryqeBbrx cHopocrefi coBIIaAaeT c-sotonetplIqecfiIlM IIe-

;;;A;;: cr"*rpuo"rrir. ttieoronttnm fut''u [6], Bonla u ]-{ta [7] r lpuucref,-

iu ii np. [8] ubraaalu EaJrrrrrr.re B crrenrpe BBeBAT,I auraccufi BoAopoAa I4 reJIrl'E'

xapar(repHr,rx ArIfl HoBotroAo6Hlrx 38eaA. Hmeu'atrr'cnrafi n Cepxo::I1l-"I-"11u,-l1a--

;;;; , ,l,gll ,. rorrcr( o6tenros urua AM Her (nolrpoo) cpe4u HoBorroAoolrbrx

sBeSAI4HamJIIlt,qToI4SJIyIIeHIIeANUMarar'teetcl{JIb}IyIo.ftpyloByrcI{JII,lHeI[HyIo
rroJrEplr3aqrrro, MeHrlorqyrocg 9--1eM )r{e Ilepl4oAort'l'[9, 10] , 'rto ra 6necn' Tanrau

o6paBoM, o*rr"ro"ul -ttg +f UN{a .snnsetdn anea4oft ruua AM Her' 3to rroaBo-

JrEJro oxtllAarb, qro AN UMa, uo4o6uo AM Her,.A9II111I{a 6nrs raCro'IHIII(oM pellr-

reHoBcHoro ,royr"rrr, r{ro u 6r,rro ueAanuo o6uapyxteHo [tt] ' o4uaro' HpoMe

;;;;;;;;;"AN"tMu r{Meer cyu.ecrBe',,r,re orrr.rtrlr; ot AM Her: ueupepbrBrrbrfr

'ctreHTp ee r{aMHoro- 6onee nn"ocxrafi, rreM y AM Her' flApa SMl4ccrrol{Hbrx nvtlgfift

O"ra"'ptr*r" [B] , npyrosafl IIoJIfpI4saIII{fl MeHflerc.a-B rlpeAeJlax or -10%.lo
-350/0, 

yr(a,blBafl ru 6onu. crTJrb;oe' qeM y em 4% 
-MarHI'IrHoe uone [10] '

[tpovre'ro"o, *py"oBafl rroJrflpu}arryrfr. B orrrsl4e ot AM Her ue MeH.Eer sHal(a'

H coxtanenrr, ,ulrnu *o*ar AoJrro 661* s cocTo.flrrtrrr flogr{}fieHlroro 6necxa

m2l . .rto cr(Jrbr{o ruipyn*rr", ee ua6nro4errfirl fI_oJrflprrBaIII4oHIrbIe Ha6rroAe}Ir's

i#;*;;"";;;;'; C;p--ii"*"o t10l u ,(ayuca ra Vp6-auctoft [13],-a taxxe {oto-
;;;;;;;;;; "r6rrro^""rn 

yrloMnlryrurx'a"'opot u Marrt{op^a [14] noHa eqe He-

gociarouru gla 6onee rroJrlroro u3yqegr4fi sBeBALr r4 rlpoBepHI4 trpllroAlrocrla B Aarr-

EoM cryqae trauosoft MSASJIII atrax- o6tenros [15]' C qersrc uolyqltrb IorroJIIIll-
.rerrbrrbre Aaurrr,re ,;;;il ;;ae 7977 r. s ltpnMcroft actpo{Ir3r4qecnofr o6c_epll;

Tgptrrr 6rrnra nasaTbl II9JI-EpI{SaIIu6HIILIS lt {OrOrrCetpuqegl(I{e HaoJIIOASIIIIfi AI\
UMa. O upeAn aprareJrbr{r,rx pesyJrbrarax Ha6[IOAeHxft-_ aroft sBesAbI' BbI[OJIIlefl-

;;;;, lgTi r'., doo6qanocr, H. M. Illaxoscnzlt [{6]. Hraxte npuBo,q.ErcrAo-*"1"
peByJIbrarLI Bcex EaItrIIx ua6llo4euuft AN UMa, BbIuoJII{eEHLIx B 19 I l-'IV16 tr'

l. Ha6tmAenus

Bce na6lro4eurr.E rrpoBoAtrlrrtcb Ha oArror(aHaJIBHoM {oroa.nentpr4rlecnoM tr^ojg.

pr4Merpe, ycrarroBJrerrHoM B RaccerpeHoBcRoM soxyce 2'6-lt renecxona 3TIII
i(prrlriroft" acrpo{uarauecxo4- o6cepnatopllu. AuanuaaropoM cJlyxtr4Jr lroJrfipou4'

,p'rqrrorlrilcs. c "r"r*rt 33 o6li.Iloirpuuetp pa6oraet u p?*lyg ':tli.ry:
,6"Or. flonsoe o1111CaHIIe amlaparypbl II MeroA1u(tr na6lrogeuufi gauo B pa6org
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1r+. Y 1977 r. J. D. 2443278
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0, 3523
0,3584
0, 3618
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0,3710
0,3776
0, 3814
0, 3gB0
0,3013
0,3972
0,4004
0,4106
0,4,141
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0,4234
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0,4400
0,4432
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,857
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-0,245
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o , 5107
0,5165
0,5i98
0,5249
0,5279
0,5353
0, 5390
o,5446
0,5477

0, 3438
0,3488
0,351i8
0 ,3596
o, 3652
0,3702
0,3783
0, 3830
0,3B8B
0,3s39
0,1003
o,1ro53
0,4,167
0,421.1)
0,/+329
0,4377
0,4440
0,441t2
0,1t562
0,4 615

0, 3750
0,3800
0 ,387 I
0,3917
0,3982
0,4.040
0,4116
0,4165
0,4254
0,/301
0, I 383

'0,2961
0, 30t)5
0, 30tj7
0,3112
0, 3 175
0,3222
0,3282
0, 3329
,0, 3390
0, 34,39
0,3199
0,'i54|t
0, 3tit6
0 ,3662
0,3722
0,3770
0, 3935
0,3990
o,3944

,998
4848,071

tlLz
1li6
,2t4
,306
,353
,423
,462

5122,756
,8tg
,894
,955

5L23,025
,087
,189
,248
,321
,384,
,4.tlJ
,528
,670
,735
,874
,934

5724,012
,078
,165
,232

5536 ,925
,986

5537,075
,133
,214
,288
,383

,556
,615
,778

5548,4,73
,528
,606
, ti63
,lLtl
,801
,876
,935

554 I ,01 1

,072
1t4l
,206
,q/,

, JDJ
,4,28
,488
,570
, r.lzo

,706

0,861
2 CO9

-1,550
-1 ' 

1180

0,016
2,786
3,288
7,646

-0 ,061

8,802
7,712
3,937
0,718
t, 155

-2,1.10
-0,0192,632

t'/fi5

t,564
2,505
3 ,963
6,163
9,092
6 ,363
2,575

-0, 1.00

-0,7841.,424.
0,408
3 ,599
0, 526

-2,761t0,775
5,225
8, 692
5,851
1,327

-L ,714

1,,452
0,922
0, 978
7,02L
1.,007
1 ,350
1,639
1 ,851
2, 308

0,997
7,025
0,884
0,777
0,828
0,926
L,004
1.,028
t ,051
1,169
7,176
7,223
1 ,335
1.,482
l,l5L
0,942
0,923
0,907
7,250
1,284

1,480
7,777
1,319
1,553
1,249
1 ,566
1,935
2,07 7

1,635
7,757
1 ,900

1,236
I ,093
1 ,038
L,L15
0,864
1,030
1,0s4
0,881
1,095
0,851
0, 820
0,844
0,986
t,214
1,r87
1,1 15
1,038
L,07 I
1,197

4,438
3,847
3, 926
3 ,983
3,964
4,317
, <r<)

4,624
4,87 L
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4. V t97B r. J. D. 244.3633

4,400
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4 ,390

5. V 1978 r. J. D. 2443634
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-1,556

4,,494,
2,205

-0, 023

-0,013
-0,772
-0, 136

2,528
7,226

11,987
6,819
1,351
0,821
3 ,37 4,

2,015
o, 682

-0, 370

-0,2240, B1g

220
255

249
:138

9Qo

zJ4
345
361
3tB
388
224,
,?,
251
276
2t17
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5.V 1978 r. L D. 2443634
0, 3gg4
0,4069
0,4118
0,4772
0,4,218
0,4280
0,4326

5549,769
,863
,924
,991

5550,049
,127

' 
l9tt

220
26r
285
279
265
284
285

4,!t'70
4,284
4,186
4,202
4,243
4,154
4, 138

0,710
0,925
0,174

--1 ,820

-5,154
-J, 

J,lD

-1,793

7,468
6,316
7 ,384

1.2,617
10,211
3, 004
3,390

1,276
1,111
1,036
1,065
7,122
1,075
1,068

U7l n B cclrJrnax B llefi. ,[ra ynernqerrrr.fl rorrrrocrr.r [a6flroAeHr.r.rr rrpoBoAr,r.rrr{cb
6ea racnontBoBarlI4fl creroSursrpoe. flpo4oruilmeJrbrrocrb oAHoro r4BMepeHrrfl
cocraBJr.rlJla 62 c, Ha6tIoAeHI4g npoBoAxJrr.lcb ceptrrrlrr{ no arerbrpe r,rBt\{eperrr.r.E B
cepmvl qepeAyer,rr,rMr4 c r{3MepeHr4.Frr{rr sona ue6a r4 SBesAbr cpaBHeHr'rfl I1rnam
rlSMep.rleMofi 3Be3Ar,r. I4ucrpyltenraJrblrafl rroJr.rrprd3ar{r.rfl onpeleJrrrJracb trr yqr,rrbr-
BaJracb no IIa6JrIoAeHI4.rIr{ crarrAaprHbrx BBeBA rr3 pa3Hr,rx cnr{cnoB. tr4cnpanlenr.re
Ba Melr{BBeBAIIyT rIoJr.rIpI4Barlr4lo rre nporraBoAr4Jrocb, rax r{an Ha6[roAaeMa.rr rroJr.fl-
pI43aI{I{f HaI'IIIoIo [peBLIIIIaeT BOBMo]I{IIylo l,Ieil{sBeBAHyIO IIoJI-fIpI,ISaIU.IIo B oIt-
pecrHocT.rIx 3Be3Ar{. Moltentrr Ha6rro4euraft {raxcupoBaJrrtcb c TorrHocrbro rre
xynte 0r2 uuH. ,(la rIoBLIrreIIIr.g crarl,Icrr.lqecxofi ro.rrrocrr4 rdar\{epeHr,rii ns Ha6-
lro4enufi n narn4ofi cepr4lt Bblqr4cJr.sJrl{cb cpeAr{r{e BHarreHr.rfl 6lecHa, Horr4rrecTBa
noJr.rrpr4soBaHrroro cBera r{ [apa],rerpoB noJrrrpr{3arlrrr,r. Peayntrllpyrcqee paspe-
lreHLIe rro BpeMer.rlr cocraBJrJrJro npr.rMepHo 4ttutt, rrro npr4 rrepr,roAe 1,9.1 coot-
BercrBoBaJro ycpeArrer{r4lo uo {aaonouy raHrepBaJry 0,035. Peaylr,rarr,r Hartrr{x
Ha6ilroAeul4ft ea sce Aarhr cyilfMl4poBanbr B ra6rr4rtre, B crol6qax ra6rr.rqbr rrocJre-
AoBareJIr,Ho yltaBa}IEI: cpe4Ilr.rfi reJII{oIIeHTprnqecHr,rfi Mor,reHr rra6JrroAeHrrft B
cepl4rr HJD s AoJI-rIx IoJrI4aHcRoro AH.rr; rrol4ep qr,rxJra Z or na-raflsuoii anoxrn r.r

$aaa l, BbIqLICJIeHHa.a rro I4crlpaBJreHHbrM a$eileplrqurrM aJrer,rer{ralr (clr. rruxre);
cpeAl{fl,rl ts ceplll4 cl{opocrb cqera r4MlyJrbcoB npr.r rra6rrogerrrrr4 BBeBAr,r n,v,i flp-
xocrn o6texra L,m rro orlromeHl{Io K flpltocrr.r BBeaAr,r cpaBHeHr4.s; Hopr[r,{poBar{rrbre
napaMerpbr CroHca q : pcos20 u u: psin 20, r4e p - crenerrb noJr.rrpr.r3arlur.r
cBera SBeBAr'r, a 0 - rloSl4qlronnrrfi yron rrJrocHocrr{ rroJr.rIpr4BaIIIrI{ B Dr(Baropr{aJrE-
IIofi cr4creMe; cpeAlrer{BaAparl4qHafl oruu6xa r,raMeperrr/rfl crerrer{r4 rroJr.Eprrsar{r4r4

_Osp, BbI{I{CJIeHIIafl IIO CTaTUCTIdHe I{aHOnJIeII}IbIx 3a CepI4IO IIMIyJIbCOB COIJIaCHO
[1BJ . ,{noeroql,Ier,I orN{ealeHbr Ha6rloAerrr4.E? rroJryqerrr'rbre rrpr{ neycroftur,rnoii upo-
SpaqHocTr4.

2. O6c;,ntgeur,re

Cpanlrelrne rra6nro4eunblx r,roMerrroB llar{cr{Myil,roB noJr.spr43arIr,rr{ c Brrrrrr4cJreu-
HbrMr.r rra ocrroBe aSeuepra4urrx aJrer,rerrroo no [10, 13] uoraaano Heo6xoAr,rMocrb
IIx HoppeltTl4potsHl,l. .(nn etolo 6r,rnr.t trcno"nb3oBaHbr naH t\{or{errrli MaHcr,rMyMoB
nOJLTIpI{3aI{uIt, OIIpeAeJIeIII{LIe ilo HaIIII{}I Ua6nrO4eriu.strr, TaH I4 t{OMerrTbI, rrpr,rBe-
AeHHbIe B crarbe Iturertlrurcxoro I{ CepxoBcltoro [10] . I4cnpaBJrerrrre rrpoBoAr{Jrocr}
nO MeTOAy IIaI'Iil'IelIbIIIIlX HBaApaTOD, IIOCJIe .tero IIOJIyqeIIIIIie paeuO}rU O-C
(rra6nro,4enuufi MoMerrr Mrtrryc Br,rqr,rcJrerrrrr,rii no aSeuepra4e) 6nr.nra cpanner.rr,r
c arlaJtolI{qIrEII{I4 BeJrraqr4rraMr4 rrpr{ r4crroJrbBoRarrr{r{ DJret\ferrroB uB [10] u [13].
onasalocr,, aITo rloJryrlelrrrbre rlocJre HoppeHqr{rl SJreMerrrbr Har[Horo Jryq]xe IIpeA-
cTaBJIflIor Bce Ira6JrIoAeIrrIbIe Mor{erITLr MaHcr.rr'ry}roB rroJr-trpr43ar{rrr{, qeM rrcxoA}rr,re.
Lloarouy SaBbI, nlllrBeAeunrre n ra6rl{qe, BDrqr{c,rrrl JJr.rcr] rro nclpaBJrerlHbrrr BJTeMeHTaM:

HJD : 2443191,7875 + 0d,079753228.
(Dorouetpr,rs. Ha puc, 7 floltaBarr xoA flpnocrr.{ BBeBA6r B BaBr4cr{rfocrr,r or draar,r

B orAeJIbHbIe rloqrr. To.rHaluu HaHecelIIJ cpeArrr,re Br.raqerrr{fl 6lecna B orAeJrblrbrx
cepl,7flx, pacrloJTolfiel{Hrrle rlo (laaant B rlop.qAl{e rra6rro4enrafi. tr4a cparuerrr{fr coor-
BercrBylolqr{x AaIIIIbrx BI4AtIo, uto $oplra tr{ Berusr'rrra Mar(cr{Myil,ra 6lecHa B pa3-
"III4qHbIx l{rlltJrax paaJll4qrrri: r\,rancrril,ryMrJ Moryr 6r,r'rr, xax AocTaroqrro peBr{r,.11\rrr u
6o,nrmurrr.r, c aMrrrrrlryAoft go 7* (10.III 1978 r.), rax rr paalrr,rrr,rMr4 r4 cpaBHrr-
rerrEHo Merrr{r{Mn, c ar{rrrrr4ryAolinopn4xa 0*,5 (74,.V 7977 r., 1.IV n 5,V tg78r,).
Euecx BBeBALT orHocr{reJrbrro BBeBAr,r cpaBHer.rr{fl none6rercn B [peAeJrax or 3r?
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Pr.rc. 1. llaneneHr.rs flpItocrrl Arz AN
UMa uo oruollrerrr.rlo n BBe3Ae cpaBue-
El,rfi CO BpeMeEeIU B paBJUrtIEbIe flotlrr

IIo ocu a6cqltcc yxasaua 0aea I s troJrnx rle-

PUOAA, OTCqI,ITb]BAEMAE OT MOIICIIT  }IAHCI{-

lryrra rlrHeiiHoi;i no,:rxpneaqr.rtl. J -- Ha6,Tlo-

rreHrrfi 14.V 1977 r., 2 - 18.V Lg77 t.,
r - 10.III 1978 r., 4 - l.IV 1978 r., 5 -
4.V 1S78 r., 6 - 5.V 1978 t. Bcprunalr,nol-l
.IepTo.{riori o6oguaqena rurrrrqHarl cpcEHe-

xDaAparurrHaE oum6Ha ua6uogeuuii
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Br4clrMocrr,r or draarr
,qEEI,IEIvI

PaaHbrM[ gHaqHaMlI o6oeuaqenrr na6urogenur
B pasEbrx rlrrrJrax: I n 2 - 14,\ 1977 t,,
qrax.urr 1085 u 1086; 3 fi 4 -18.V 197h.,
qr,rxnu 1135 r 1136; 5 u 6. - 10.III 1978 rc,
rluKrbr 48&7 r 4848; 7,8Li.9 - t.IV 1978r.,
qnrrn 5122-5L2Li 10 - 4.V 1978 r., qrrH-

nu 5535 fi 5536i L1, 12 il 13 - 5.V 1978 r.,
ur.rxuu 5548-5550
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4"f 1/Zf / 4zf 4,, 4 7J 0 42f 4rf

Ao 4?'1,6, [puarerr c yr{errbulelrl{et{ t{pnocrr,r aMrrJrr{Ty[a Mar(cI4MyMa yMe]Iblrlaercff,
a carf r{artclrr,ryr,r crarroBrrrcfl 6onee paaur,ITb]rf. Ananorrt'rrroe .aBJIeHI4e 6r,r;no or-
Meqeuo NiaM$opgoM [14]. Be.ru.u[rrr,r Maxcr4xlaJrrrloro rr MI{HI4r{aJrr,IIoro 6JIecHa

Tal{}r{e HerrocTo.rlrrHbr, rrpr4areM ax,rIlJlLITyAa S"nroxryaqraft. lrartcr,rlrylra 6;recHa (oxo-
JIO 0"',5) 6Onee .renr BIBOe [peBbll]laeT aHaJIOII,IqEyIO BeJIuquHy AJIfl MIlHI{MyMa.

Hpoye arux no;re6aurnfi, rra6.nlo4alorc.rl ra 6oree 6rrctprre Slrcntyaqrll4 6lrecHa
Itdnrrueft aI{IJII,ITyALI (0",2), xopoilo BI{AIILIe, ]Iarlpl{r{ep, Ha HpIaBofi 6leCHa aa

5.V 1978 r.
B neporoprrx cJryqaflx r,ra6JrroAaJrocr, cMeI{eHLre MaKcI4MyN{a 6flecna I.Ia 0'1

ilepr.roAa oTlrocr4reJlLiro $aar,r NIaHcITN{yI,Ia ll4ueftHoft floJlrlpl4saqr{u (Ha[puMep,
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Pr.rc. 3. tr{aMencrrr,rq crerrerl{ noJrrrprrBarlrlr.r p
1 - tL.y 1977 t., z * 18.V 197? r., .' - 10.III
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Prtc, 4. I4aueneuus rroBr4rlrroulbrx yrlon 0 c $aaor:i I ,

O6oaraqenlrn re )fic, qro rr Ha pilc. 3

10.III lr 5.r/ 1978 r.). o4rraHo, rrecr{orp.rr rra Aocrarosuo cilor{Er,rfi xapaxrep
KpI4BbIx 6lecna, Ira I-Ir4x I4tlerorc.rl ycrofiuranr,re Aerarrr4, yHaBbrBaror{rre Ira rlaAerrr4e
.frpnocrrlr 3Be3Ar,r n daaonou r,rlrrepBaJre 0,3-0,4 (rlanurrfi nranr.ruynr) u y saarr0,8 (nroprnuurrii uuur.n'ryrt{), cT9 corJracyerc.rr c peayJrbrarauu 

=ra6rr"rof"rrrrt lt-"-MrrllLcl{oro rT ^Cepnoscnoro [10] . Couocrasne]rr4e Bcex iloryqerrrjbrx ]raMr.r Hpr{Br,rx
6necna (puc.2).yHaBbrBaer na orcyrcrBr.re cr,rMr{e1pur.r npunofi 6recna 1o cpea"e*;
orlloclrlTeJrbrro c[aarr 0,5: nepnr,r.rttrrfi lllrrrtruylt o6napynrr4Baerc-s AoBoJrr,]ro rrer1o
I4 npr4xoAr4Tcfr r.ra {aay 0,4, pocr 6necxa H }rancr4},ryrry [por4oxoAr4T B CpeAr{er{
Me,qJrelrrree, qeM cna,q.

lfouapulierpaa. tr4al,reneltr.te crelrerrrlr noJrrrpr.rBarlr{u c Saaofi B orAeJrr,Hbre
HoaII4 roHaBatro IIa plac. 3. fIo_crp-oerrlre plrc. 3 arraJrorr,rarrro rrocrpoeurrro pnc. l.
rtax nr,r4Ho rra pr{c. 3, g.na AN UNIa xipaHreprio cyqecrBoBaHr,re pe36r.rx rr.rr{oB
rrorr.spr43arIr4r4, Berusr,{Ha r{oropErx none6leTc_s B npeneJrax ot B0/r: (4.v 1g7B r.)go t2% (5.V 1978 r.), r.or4a HaI{ rIe}I{Ay ITI4MI{ crerrerrb rroJr.rrprrrBar{r4r4 rraxoAr{rc.rr
B oclloBlloil{ rIa ypoBHe 1-2%. B 1978 r. Baperllcrpl,IpoBarro rro.sBJregrre Bropr4ar-
flbrx r,raHcrlMyrfoB noJr.Epr{3aqr4r,r, ,qocr]lraBrrrr{x ypoBH.s 4-5%. flo4o6rrr,re ra

4anre 6orr,ruue [o Berflql4]Ie ((BcrrJrecHIlD rroJrfipr4saqrnlr na6"nrogalr,rcr, taxtrie ]true-
MrrHbcItI4M r,r Cepxoncxuru [10] n.[ayHcou r,r Vp6ancxom t13]. I'raurrrrfi r,raricr.rMyr\,r
rroJrtlpl4SaItrIlrr saHr{Maer rlo ocrroBarrr.rlo r4rrrcpBal Saa rulrpr,rnort oxo;ro 0,5 uepuo-
Aa, HatIEHaflcr, rAe-To y Saarr 0,8 ra sanarrarr{Baflcrr s6lraau $aanr 0,3. f[o;nom6ulre
I{ IrII4pr4Ha BTOpI{IIHbIX 1\,raHCI,lI,ryMOB rreilocTo.sHrrbr, no qaqe Bcel.o oHrl rro.gBJr.fl-
JIr{cL B pafiorre {aa 0,3, 0,5 t 0,T.Ilhaplrna Bropr.rqubrx r\,raxclrr,ryMon oxo;ro 0,2
nepr{oAa.

I4aucrrerruc rroBur{uorrrlbrx yrnoD c {aaofi B o.r.AeJrrrrr,re
puc. 4. Paarroo6paaue {opu BaBr4cr,rMocrefi 0 or f cuaaarro n
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4,f 47J 0 4z,f 4,f
Pr.rc. 5. tr{arrcuentre crcllerrr rIoJrtIpI,IBaqr,Ir,I p AN UNIa

47f t qz,t 4,f f
Ba Bce Eoqlr rraur{x ua6nrogenlrri

O6o3Ha.leEr,rfi Te H{c, qro t ua ptc. 2

zO

o

/.il

/2'

4.f 42' / 4zJ 4.f 4Zf t. 4ZJ 4J f
Puc. ti. tr{arueserlfie rroar4rlrrorrnbrx yrJroB 0 rrJlocrtocrr'rrIoJItIprIBaIIr{rrAN Un{a c dra3ort Ba Bce.

rroqr'r Earrrr4x Ea6firoAeur.rir

O6oaHa.rerufi Tc ,r{e, qro u ua pvtc. 2

C HeTOaIHOCTEIO OnpeAeJIeIII4.fl IIOBI{I{I4OIIHLIX yTJIOB IIpI4 naAe}II4I4 IIOJLflpI4Sal{n14 AO'
ypoBrr.rr orrr46nrr ee rraMepeHrtfl. Bflra.sHr.re orrrl,I6on rIBlIepeHLIft IIaI,IN{eIIr,[Iee IJ 06-
JracTII I.JraBrIOrO I,raHCLrMyX[a IrOJItrprrSaqI{I4, IAe rIOSI4I{r{OHIILTfi yt'O.rr rrSilIeIIfIJICtI
Irpar{Tr.IarecHr4 NrorroTolruo. o6qee trpeAcTaBJreHrre o xapar(Tepe L{3}IeEerII{it cTerre-
r.rr4 rr yrJra rlJrocHocrr4 rroJr.frpr4sar{uu c +a3ofi B nepr{oA llaflrl4x IIa6JrIoAeHLrI,i AaIoT
pr4c, 5 ra 6, r4e paarrbrr,rr4 Brrasr(aMr.r rroxasaHr,r pesyJrr,rarbr Ha6JIIoAeHI,Ifi r pasnr,rx
r{r4r(Jrax. Itan nr,r4rro r,r3 prlcy}rxoB, Har46oJ1r,ilee pacceflrrr{e rrapail,rerpoB noJl.trpr{-
,qaqr.rrr Ha6rroAalocb Ha dagax Brre nrrra rroJrflpr{Baqrrrr. FIa puc. 5 orro nr,rasarto
rro.fiBJrelrl4eM BTopl4rrlrbrx MaHCr4MyMoB:floil.fipr,.r3allur4. ]43MeHe]Ir4e rloSrrqI,IoIIEOrO
yrrra c {asofi (puc. 6) xapaHrepr43yerctr ero }rorroroHrrr,rM pocroN{ B o6racrl,l rrraB-
rroro Mar(cuMyMa rroJrflpr4Saqr{rr c Mr4r-rr{MaJrbrrbrr\{ pacce.flrrrreM yrJIoB I,I o6quM
BoJrr.Ioo6paBHbIM BI4AoM SaBlrcl4Mocrrr rloallqllollHoro yrJla or SaBr,I, Aedropil'I[po-
BalrHbrM B o6ilacrrl r(BaAparyp. Xorn roqnocrt, olpeAeJreHl,If ylJroB B Drrlx draaax
HeBeJruHa, Ho cr{crer,raruqecnr4fi xoA yrJIoB, oco6elluo. B6rLISU diasrt 0,3, yrtaar,r-
Baer Ha ero Hecflyqafiur,rfi xapaltrep.
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,(tr nrrnnneur.rs 6onee ycrofiuu-
Br,Ix Bar(oHotuepnocrefi B trBMeHeHII.gx
rrapaMerpoB noJr.EptrBaqr,ru c {asofi
Srr.rro npoeeAeHo ycpeAHenrre Bcex
Hamr4x ua6.nrogerrr,rfi uo napauerpaM
Croxca c yqeror,I Toqrrocrl{ r,rx IrBMe-
penufi rr cAeJrarr rroBopor oceft ua
yrofl 0s : 48",9, paenrrft rroar{qrlorr-
r{oN{y yriry r,raHcr,rMyMa rroJr_frprrSa-
r4r,rra, Be.nrnvr{rra Droro yrJra coBrra4aer
c nafi4ennoft I{ruenruurcHlnr lr Cep-
noscHraM [10].

flo cyrqecrByro[trr,rM MoAeJr-rrM rro-
JrflpoB ;rr.ruefinas Lr fipyroBa.rr rroJr.rr-
pr{3aqr4.fl LIx r,r3ryqeHr4fl BoSHI4HaIOT
npr{ aHHpeqr4r{ Be[IecrB a BTopr4rrrroro
noMrroueHTa r{a Marr{LlTlrnrfi no,rrroc
6e.noro HapJrr,rxa, BxoAfl[Iero B cr4-
creN{y. Ilpra aro,u rrJrocxocTr ;rralrefi-
nofi uo.rrapr,ra ar{r.rrt npanTrlqecnr4 rrep -
rreHAr,lnyJr_frprra rraIIpaBJrerrr4ro Mar-
rrrrrrroro nons [19] . Ecnlr N{arrrr4rHa.fl
ocb rre coBrraAaeT c ocl}ro BparqeHl4fi
3I]e3Abr, a IIOCJTeAHtLfl HaI{JroHerra K
Jryqy Bperrrr.rr lra HCRoroprri,i yro,r, ,ro

upu Bparqerrr4r.r BBeSAEr BOSMOlr{Hr,r

ABa clryqafl: 1) o4uu r4B Marrrr{rHr,rx
rroJrrocoB SaxoAr4T B HeBr4Ar.lMyrO fro-
nyc$epy, r{ B oro BpeM.B rro.sBJr.serc.E
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Puc. 7. tr{sMerenr.re ycpeArrerrrbrx rro AaraM rra- rloJrloc Apyroft [oJr.apHocrl4 (ec,ru
paMerpon (-q) - p cos 2 (0 - 06) (a); 1z7y : ou ecrr); 2) rrarrirarHr,rfi nolroc ue: p sin 2 (0 - 0r) (6); (p) (a) u (0r (a) c {aaoft BaxoAr{r e rienra4r.ruyro nonycsepy.
Beptlrnam,uoti qeproqliol-I o6ossaqcsarunrrqHarr cpeAHe- B uepnou clyqae cneqoaano 6r,I
r(BaEparrrquag orrn6tta, Illrpuxonrrlrr Jrr{IIufl itrrl ttoHaBa
xotr raparrerpon c claaoryr, pacc.rr.rraHrbri.r ,o ,!rp*yr,r# -"-iYryl"-l-'i:^ "IY"T-T- rI:JIfl!r433-
,(1), (2). lllrpllxnyHHrutluori Hpnooit rol{aaaH *og e (l), I{IIfl oyAeT MeHflTI, SHaHt a JIIIHOI{-
:paccrrr'rrar.rrrbrr-r no goprry"ue (3) npu i: 85. n y : i,l; IIa.fI noJr.flpl43aql4.q 6y4er 4octr,rlatr,

r,rancr4MyMa IIBalr{AEr 3a nepr.roA,'qel'o He na6nro4aetca. ,FlauporrnB, cyqeorBerrrrofi oco6ennocmro arofi ,n"agur,
or.rlI'rcaloil{eft ee or ANI Her, trtJrflercrr coxparrerrr4e BrraHa xpyronofi nooapr,r-
3aIII4I4, I'ISMelIerlI{e ee B rIpoTr{eoSaae c Jrr,rrrefrHofi r,r eAr{rrcrBerrHoCrb MaHcrd-
'MyMa Jll4Hefirroft nolspl4saql4l{ Ba nepr4oA, 3ro c HecoMrreHHocrbro ynaabrBaer
Ha ro, qro npu BpaIqeIII,II{ SueBAbI uarnrnrur,rft rroJrloc, 4arou1lrfi rroJrflpr{BoBar.rHoe
uSJryrreHr,re, tscerAa rraxoArlrc.a na ur.r4ulrofi noryc{epe 3Be3Ar,r. B arorr cJryrrae
.aKcrperryr{r,r .nurrefinofi rroirflpr4Saqr,Ill AOCTI{rarcTC.E, KOrAa MarHI{THa.E OCr, HaXO-
.,qrrrc-fl B rrJrocxocrrr, rrpoxoAflrqeft uepea ilyrr BpeHlr.E r{ ocr, Bparr{eHrl.E BBeBAbr.
floarolry rroBopor Ira yroJr 06 oaua.raer, qro orcqer rro3r,rqr,ror{Hbrx yrJroB DeAercfi
,OT HANPABJIEIII{fI IIPOEHi{I,IId OCII BPAIIIEHI,Ifi I{A HAPTIIHIIYrc IIJIOCHOCTI,.

V^cpe4rrer'rr,re napaN,IerpoB q a,, npoBoArrJrocb rro {aaorr,rlr r4}rrepBaJraM rtrr{pr{-
uoft 0,05 neprroAa, I4cno.nr,aonaJIcfi MeroA cnoJrr,B.r{trIero crJraxruBaHr4fl co cABrrroM
:fla froiroBr,rHy (taaoeoro fir-rrepBaJra. Pesynstarn aroft npoqeAyp];r noHasarrbr rra
.puc, 7, B cHo6xr,r Baflrhr roqr(rr, rrN,rercu{r.re fiorrr,rE{errrrbrft sec. Ha puc, 7, o nugtto,
qro r.rlaBHI{ft uaHcral,ryrr rloJr-rlpr,raarltrr{ r{Nreer rrpaHrr.{qecHrr ctrMMerpr4ur.ryro Sop-rry. cpe4urlft ypooeur rroJr.sp]r3ar{r4r,r Brre },raHcr{MyMa cocraBJrfrer npurrepuo 1%
.c rre6orrr,uu,rr,r noA'beN{olr (nropzuunrfi uaHcrar,ryu) n o6nacru Saa or 0,5-4o 0,7.
FIa puc, 7, a tr 6 nlr4uo, qro r{Br,reueur.r.a o6orax [apaMerpoB noJrrrpuaar]]rn q v u
uaI.t6onee pe3fio Br,Ipainer]bl B npe4eJrax rur[prlHLr frtrr(a froJr.flpr{3arlr,rr{.

tr{arletrenIt.fl rlapaMerpa u B aroft o6nacru Saa ra,r,renr cr,rHycor.r4atsr.rrrfi uu4,
xoroprrft n o6;racrlr {aa 0,35-0,5 clreunetc.E cpaBrrr,rreJrr,Ho [JraBHr,rM xoAoM.
B o6.nacru Sae 0,52-0,72 (nropusrrr,rfr r{ancuuylr rornpnaaqulr) rrapaMerp u
.Aeplr{r,rrcfl rra ypoB}re -1%. CyrqecrnonaHr,re Droro Broprliruoro rrar(or4MyMa rro-
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/24,
Prac, B. Bextopnar Ar{arpaMMa ycpeArrernbrx fiapaMer-
poB (g), (u)
Illrpuxonoit ,raulreit noxaeaH xoE Hpr4Bor:i corJracHo oopiuyJlaM
(1), (2)

i0 <{>

Prc, 9. Or:rocrareluroe pacrloJIoE{eElIe ilyqa Bpelrl4fi
OC, octr Bparqeurrfl aueagir CP ra uarurarsoit ocr't CM
B trpoI4SBOJIL,Ebr[ MOMeET BpeMerrr',I

C - qeHrp sBeBAbr, X, C, Z - $aprv,j.Hafl rrocfiocrb, O -
Toqna flepeceqeHll.E nyqa Bpewrtt OC c IloBepxHocrrJlo SBeBAb]

Jr.Epr4aarlrrr,r 6r,rno o6lrapyx{eHo I{rueuunrcxr4M rr CepHoBcItr{M [10]. Ilnasnufi
pocr flo31rqrdoHuoro yrni ua6nroAaJrc.fl B o6ilacru rII4Ha rroJlflpltaaIII,II'I Lr B {asoBoM
raureprane 0,35-0,5. B6nnsu r(BaAparyp rroarrqr{orl}tblfi y_rol r{erl.flrrc.a Ilepery-
JrflpribrM o6paaou, yr(aal{Bafl rra rraJrtrqrre oco6er'Iuocrefi B6nraelr STIdx Sa3.

flepeur.rcrenur,re oco6elrHocrr{ rroBeAeHrrrr rrapaMerpoB rIoJIfipI4BaIIr4I,I: cerHocTr'
r4 HeqeTHocTb coorBercTBelluo napaMerpoB q m u :r.art {ynnqllfi $aam r o6"rracTtr

rrrll(a troJrflpl{Baqul,I I{ cHaqHII noBr{III4oHHoIo yIJIa B o6rracrll HBaApaTyp - xa-
par(TepHbr AJr.rr BarMeHurrx gnoftnr,rx BBeBA. 3ro nano4r,rr rla I\{DrcJrb, tlro B AaI'IHoM
cJryqae BalnHylo poJrb Moryr rarparb a{Sexrrr Bar}IeHrlfl r{Jrrr a}IaJlorllaluble r4M,

Harrpr4Mep BbrxoA ryqa 3peHr4.s rr3 Ar4arpaMMbI.HanpaBJlerrHocrr{ rIoJI.flpI'ISOBaHHO-

ro r4aryqeHr4fl npII Bpaqegtru BBSBALI. I-Ia guarpauMe {g, u) (pvc. B) neHrop IIoJIfl-
pr{BarIrrLI oIIrCbIBaeT BI;ITfIHyTyIo BAoJIb ocfi ll Sr"ypy, I(oropa-E MoH{eT 6brrE,

autrpoHcr4r\{r{poBarra aJrJrrrncoMc orHoltreHr{eMrroJlyocefinpl4Meplro | :2 u HanpaB-
ner.ruelr o6xo4a rrporr4B qacoBoft crpeJrnr{. Haupanneru4e o6xoAa aJIJlI,r[ca yr(aBr,I-

BaeT Ha HaIIpaBJIeHI4e BpaU{eHE.E SBeBALI.

Oruorueurae rroJryocefi aJrllrrflca Mo]r{Ho onpeAeJrrrrr, r43 al{aJIrraa 3aBI4cI4N{ocreft

q (f),u (D n 0 (fl (prc. 'l , a, 6, a). (Doprrta arldx saBl4clIl'Iocreft oilI'IclrBaercrl B npe-

AeJIaX lrr4r(a IIOJIfl ppISaqI,Ir{ BLIp aH{eIItrfIMI4 BrrAa

q (il : Ao $ * cos 4nf), u (f) : uo sin 4nf ,
(1)

rge Hoa{SnrtrIdeHTr,I Qo td tto, orIpeAeJIeIIHr,re IIo ptrc.7, a v 6, paB]IbI: Qo: 4,8 *
* 0,28d/o, uo:2,25 +0,77 %. I-Ietpyauo rlonaBarr,, qro ypaBHeHI4r (1) onu-
CbIBaIOT SJIJII,IIC C nOJIyOC.flMtI a: Qon b : tLot a I4SIIeHeIII4e IIOBI4I{I,IOIIHOTO yIJIA
0 unocxoct[ troJlflpr{Ballrlr{ co Bpe]\[eHeM I gaercr BbIpa]I{eHr{eM

tg20: *trr,
rpe t:2nf.

(2)

6&
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tr{cseaHoseur're nranefisofi norapaaaqufi norrrrr Ha troJroBraHy neprro[a [pr4 Bob.
pacraHr4n no MoAyJrro Hpyronoft troJr.frprrsaqrrr ynasbrBaer, rro oorirr"'gr;ipr;;
EarrpaBJIeHHocrI'r u3ryqe}fl.utr uB o6lractr MarHuruoro rroJrroca flBlrflercrr Hooi6rrra-quefi <Hapangamnoft> Ar4arpaMM6r npyronoft rroJrflpr{Baquu r,r (Ho}ne"ot, lrua_paMMEr .nraueftnofi rroJr.flpr.rsarIrru, flepflerrArny"rrapubft K HarrpaBJregr4ro MarHur_
noft ocr.r. Taxa.fl Honr6rauupoBarr'a.s Ar.rarpaMMa HarpaBJre'Hocru 6y4er A;;r;;urx .rrr'ruefisofi uonapr,raaql{[ rr oAIroBpeMeHr{oe yMeHr,ueHrre BeJrr4qraurr Hpyronofi
troJrapr,rsaqtrr4 rrpr{ Mar(or.lMaJrE,HOM Har(JroHe Maruraruoft ocu H Jrysy apenun. B gpy_
rou xpafiueM cryqae 6y4er na6;rroAarrrcfl o6parnaa Haprr,rua: r(pyroBafl froJrfl_
pu3ar{I'Ifl Aocrl4lHer csoefi MaHclrlra.rrtnoft BeJrr.rqtrrubl, a nr,ruefiHa.q 6y4er Mr{H[-
Marrblra IdJII4 BoBce orcyrcTBoBarb, ecJrr4 mtrpuua <Horxesoft) Ar.rarpaMMbI He cJII.Im-
r(oM BeJrI'rHa. Ouenrz4no, qro MolIeHTbI rro-EBJrerrrr-q r4 rrcqeaHoBelrr4.E Jrl{HefrI{ofi
trOJIflPI{SAII|4LI SABI4CflT HAH OT YUIOB HAI(J]OHA OCII BPAIqEHI{fl BBE3ABI R TYIIY
3peHr4fl I u yua uatuzrnoii ocr4 c ocbro BparleHr{.a'}r, TaK tr or rrrrlprrHhr AtrarpaM_MbI HarrpaB JreHrrocTr{.

cornacno reopr.rr4 r4aflyqeur,rfl B cr{Jrr,HoM MarnrrrnoM nore Ilg] rurapzua arofr
Al,rarpaMMbr He rrpeBbrrrraer HecHoJrr,nr4x rpaAycos. Ecrra upeue6pevr srra.EuueM
ItrI4pI'IHEI AI{aIpaMMI;I HaIIpaBJIeIIHoCrI4, ro IIpOCrbIe leoMeTpr4qeCXrae COO6paxte-
Hr{.EJrogBoJI.rIror cAeJraTr, oIIeHr(r4 yrJroB naxnoua I ra y.rlycrr Jryq Bpe,r4ff rrepece*aer troBepxrrocrb BBeBAbr B rosne o .J,uc.g\.
I toBopor MarHr4rHoro _rroJrroca ll4 noxpyr troJrroca Bpau{e}rufi p 6y4eu ,raururu
yIrJroM t:Znl : ZMPZ, orcqr4rr,rBaeMBrM or rrJrocHocrn oCZ", "po"oirqrrrlepes Jryq speHr{fl oc u oct BparrleHrrfl PC. Haxnou i ocw BpaqeHr.rfl n ryrry spe-
Hr4.q orpeAeilflerctr s ero.fi rrrocHocrr{ 4yrofi 60nr,[roro Hpyra op. frpuwe*, iroyror_/ : 0, xor4a nrauefisa.s rroJr.frpr,rsar{rlfl Mar{cr4MaJrbua, T. e. HOrAa Marrrr4rHaf
oct MC Mar(cr4r,raJrr,Ho yAaJreHa oT fiyqa aperlrl.rr. o6oaua.rzM yr.oJr Me]r{Ay Mar-
uraruort ocr,ro r4 ocrrro Bparqeur{fl ,1., :"PM; Har(Jrorr l,rarnr,rruofi ocr4 n 

"V.iV 
,pa_Hufl x.

TaH xax rrJIocnocrr, lr,ruefinofi noJrrrprraar{r{rd rreptrerrAr4nyJr.spna HarrpaBJreHr{K)
MarHr4'THO_rO rroJr.fl, To ee rroSr{qr{onnrrft yro,t 0 panen, oqeBr{Auo, noSI4qr4OHHOMyyrq zpL^_npoexrIr4rr cL uatpanteHr4fl MarHr{rr.rbft ocu cM ua Haprr,rHHyro uroc-
xocrr XCZ. B csorc oqepeAb_ aror yroJr paBerr yr,,y pOM rp, urp-rrrc O ,6._
pr{rrecHoro rpeyroJrbHr,rxa POM r4 Mo}Ker 6r,rTI, rae r.rero uafiAen 

-uo 
sopuynauc{epr.rvecxofi rpr,rrououerpr{r4. .(eficraratenbHo, tr{B rpeyroJrbHrlxa po^M ,ree*

sinO sinl : sinl sinf, cosO sinl : cos1, sinl * cosl sinl cosl,
orI(yAa

tgo: sin I
ctg 1sin, + cos, o.os ,

I {tgz t

ornyAa ,q.na {aarr MaHcr4MyMa luneftrrofi troJr.Epr4Baqrrlr (t : 0)
1

ctglsinlfcosl'

(3)

. Taxuu o6paaou, xoA noarlr{r{oHHbrx yrJroB c {asofi 0 ff) ouncrrBaerc-E AByM.rr
{oprvrynaura:_{opuy.noft (2) , Hoa6{rqrenror n noropoft rrorryrurorc" HerrocpeAor-
BeHlro za ua6rro4enuft, n Sopuyroft (3),4aroqefi aaurcuMoirb 0 ff) 4rr" pderrr_
Hr,rx yrJroB HaHJroHa ocefr. i u y.

Vrnrr HaHJIoHoB I lr y uoryr 6r,rrr, uafi4eHr,r r4B cpaBr,reurr.rr xoAa rroBr{rlr,rouHbrx
yr.lloB 

_c {aaoft, AaBaeMoro Soplryrauu (2) u (3). ,(na aroro ryqrue Bcero rroAxo-
4nr o6"nacrr, {aa c MLIHITMaJIrHrTM pacce.EurdeM rroarlr{r4oHHr,rx yrJroB rrJrocnocrrr
troJr,frpr{3artrr{lr, T. e. B O6nacrra rrr4r{a rrraHeftuoft nol.apr43aqr4r.r. flpupannunaa
rIpoIasBoAHbIe or yrJroB 0, onpe4eraeurrx SopuyJraMr4 (2) u (3), nonyvnnr

d0b
al :f,; lh \2t l(, tgr)

_ ,* \;u5 y 5t!r I t uus,
--' (cl,g 1 sin i f cos i cos t;e a sinz f , (4)

fiv:o):n *:rn (5)

(6)t.e. sin(;*y):2f sinl.

. tr4a ypanneunn (4) Molnr.ro uafiru trorrolnelrr4e {aa lu,
6nro4amcx ancrpeMyMbr rroBr,rquoHHoro yrJra trJrocxocrr{
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HIIBafi trpollsBoAl{yw d0ldl }IyJIIo, IIoJIyquM cBfi3b Me]fiAy rorIKaMII AHcTpeMyMoB
r{ yrJraMrr }raHJroHa oceft

cos tu : -tg 1 ctg i. g)

Benflqur.ra DrtcTpe]\{aJIL}roro rloBrrrll,Io}Iuoro yrJIa 0o Mo}neT 6utl uafigeua Ea ypaB-
Irerrrrfl (3) npll rroAcrarroBr{e B rrero {aa axcrpeMyMoB, rIafiAeHI{bIx tro ycJroBulo
(7):

tg o,: sin 1 (8)

Xor.s uonolr{eutre roqerc grcrpeMyMoB Ha pI,Ic. 7, e oupegeJlfiercs rreyBepeE-
rro EB-aa 6onrmux omu6on r,rBMepeHufi yrJroB rlptr MaJIbIx BeJIIrquEax IroJI.EpEBa-
qrru, Bce sqg srallro, sro oult rraxo,qsror a o6flacru $aa onono 0,25-0,30 tArTA-
0,75, a BeJrr(qurrbr rroartquourrbrx yrJroB s arofi o6.racru B cpeAlreM lraxoAflTcr Ea
ypoBre 20o. floaroMy, BaAaBar aenuurauy 0, v. BHafi oruoltreuue uolyoceft
autrponcr4Mupyroqero oJrJrrrtrca, r[B ypaBrreuuft (6) u (8) uomno olpeAeJrrrrb yrnbr
i u y, a ranrr(e lroJlo)fieHue ittoueuron fr.

?Ia yparueuur (6) BlrAHo, qro AoilrfiHo BBrtroJIHflrbcfi ycJloBtre

2$siny =-( 1,

r4B AOTOpOTO CJreAyeT OrpaHF[errr(e ArS yrJroB T:

. sin t.>1$b1a,

r. e. rpu orHomerruu bla = 0,5 nanrou nrarnurroft ocu H ocu Bpaqgqqt q9 trpe-
srmaer {.4o. Tar nar Bbrme 6rrno nonaaauo, qro urr na6rro4aeM y AN UMa sce
BpeMfi oqfril' lt ror )fie uarurrsr,rft rroJrroc, To aro oBuarlaer, qro Irar(JIoI{ MaTHET-

.uoft ocu fi nysy Bperrrrr He rrpeBbrrrraer 90o (ro.nroc rle BaxoAI4r B HeBI,IAlrMyIo

uonyc{epy), r.e.HaKJroH ocrr BpaqeHr4.E n ryrry Bperrrrfi ne 6olee 76o. flocle
rrecrroxrrirri npeo6paaoraurafi s {bprrtyre (8) uoxtno rofiyqurb cl{creMy ypaBue-
rrafi 4,rr otrpeAeJrelru.E yrJIoB i u y:

sinictgy*cosi:2+, sinictgy-cosr:*#t, (9)

orltyAa HaxoAr,IM

1 ltla 1 bid.
cos i: alb - -Z- tm; , srn t cLg T : alb + -Z- lSrE; .

,(.na cyqecTBoBarrrr.rl pelreHl4x IlylI{IIo, .rro6r,r BrIIoJIH.TIJII{0r, ycJroBr{.fl

lcos; l( {, lsin (; - y) I 
: +bta ffi\{ {,

r{B r(orop},rxl cne4yer, rrro rroar4r{r{ounrrft yron 0, AoJIHeIT yAoBJIerBopflTb ycJroBr{Io

t h,^{tn.A 1 7 t.,..tf-l-_Tulu\Lgoa\.: , ola y T_W-.
flpra orrrorueHrrr.r rroJryocefi. bla =;0,5 MaKcr{MaJrE,[oe BHaseHIde lroBl{rlrroul{oto

yrJra nJrocxocrr{ noJrrpIlBaI{I{I4 0 4orntno 6brm s I{r{repBaJre 14" < 0 < 19".
flpr,rnrnrtaa 0 : l8o r4 orr{oureurre nonyocefi bla :0,5, ua ypanneuuft (7) u (10)
HaxoAr.rM: I : 35", T : 10', fu:0,29, a Berl{rruHa rpaAr{eHra s o6flacru raaH-
,cr{MyMa rroJrflpr{Baqr,rr4, paccqr4raHrrafl rro Soplryne (5) c lrcnorraoBaurreM [oryqeH-
rrr,rx BHarreHuft yrnon i ra y, panua -90"/uepr{oA, sro 6nzaxo K oueH$e atoft re-
rrrdqrrrbr rreflocpeAcrBel{uo uo rpaSrany Ha pr.rc. 7 , e v. H or{errxe dgldl : 100"/ne-
prro4, rrorryseHHofi, Itrueuunrcnnlt ra CepxoscHlaM [10] .

Xog nosraqrror'rHr,rx yrrroB c Saaofi, paccqrrraHuofi uo $opuyle (3) c onpe4e-
JrelrurlMr{ Dbrrrre BrraqeHrrflMr4 reoMerpurrecr(r4x rrapaMerpoB MoAellu i v 1r, [oHaBaH
rtrTprrxlyHnrupnofr r,tr:r-uefr, na ptrc.7, e.

ftax BraAno uB prrc. B, aanucranrocru (2) r (3) gocraroqno xoporuo npeAcraBJlfl-
ror ua6rro4aervmrfi xoA troarrrtrr4olrur,rx yrJroB c {aaoft B rrpeAeJrax rJraBlroro Maxctr-
MyMa rroJr.spr.raar{rrrr u xy)fie n o6.nacru r(BaAparyp. Orxnoreuue ua6nroAaeuoro

(10)
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xoAa 0 or reoperz.lecnoft BaBIIcIIMocrrr Mo?fier 6rrrr cs.saauo Rafi c Heroquocrbro
otrpeAeJrelrun troaullrdoHublx yrJroB B Drrrx {aaax, rax rir c orilr{queM peamnoft
Hou{urypaql{Il MarHIiITHoro troJr.s BBeBAbr or r,rAeaJruBuponannofi. ocecr4MMerpuq*
roft uo4enn. ,(pyroft soarroxtuoft upuuunoft Mo)fier 6rrrr naruque uocrosunofi
(onono 7%) r,onr,paaarlqrr, [ptrcyrcrByrcqefi B uaryqentru BBeBAbr rra Bcex {aaax
tr, Bepof,THo, He cB.flBauIroft c MarrrI{THhIM rroJIeM.

Hafi4euuue trapaMerpbr reoMerpr.rqecnofi uogelrl rroJrflpa AN UMa otrr{crrBaror
ero ycpeAueHrrbre uo 6orrmomy flpoMe?flyrr(y BpeMerr[ xapamrepr{crr{Rr,r. Bnrecre.
c reu na6rroAenl[.fi ynaablBalor ua 6ounmofi pab6poc Berrrqlru MaKcr{MyMa rroJr.ff-.
puBal{utr, a TaI(E(e rra Bapuaqutr trosrrqtroHHoro yrJra trpoeHr{flr{ ocu BpaqeHrrE
ua xapruEuyro rrJrocHocTD.

, O4na r4B BoaMolr{Hbrx uprlqur ua6nro4aeubrx Bapr{aquit, seil:iz'ilatbl Mar(cr{My-
Ma IIOJI.fipUBaIIrrtr - ETO r{SMerreHIr.E Br(JraAa HeUOJrflpr{BOBaHrrOrO USJryqeHUfi,
BBeBAbr n o6qee r4afiyqeutre. Oqenna troxaaaJra, rrro Bapuaqr{u r{HreHcrrBHocrrr
HetroJrflpr.rooBaunoro rrorona Ha Bertrquuy rrop.fiAna 0*,5 o6ecnequBaror na6,uro-
AaeMbre Bapuaqr{r{ cretreur{ rroJrffpr{Bar{un. ,{pyrar BoaMo}r(Hafl rrplrqrrHa - upe--
qeccr[.fl ocu Bpaqeurr.fi BBeBAr,r. Ora ltoxer flptrBecr\r R rrepeMeHHocrr4 BeJrr{qtrHbr
trtrIta noJr.fiprrBaqurr r4 cB.E3aHrroro c rruM MaftcrlMyMa 6necxa, cMeqeurrlo ero ro.
{aae, a rar(E{e coaAarb ua6.nro4aeubre B orAeJrlnbre Horr[ Bapuaqrrr4 opr{enTal{rru
rrJrocnocTu rroJr.fipr{Baqur{ Bo BpeME MaRctrMyMa. Arr" uccJreAoBaHlr.rr aroro "nonpo-

ca Hy)nHbr Aorro Jrurrre Jr gurre na6nroAeHr{rr.
B none4enuu eroft BBeBAbr eqe MHoro He.EcHoro. Tax, rpe6yror o6rscneuun

<<6nymgarorqrre) rro Saae nropuqur,re MaficuMyMbr troJrflpr,raarlr4u pr. cra6r,rnrnrrft'
nropraunufi MancrlrMyM rroJrrrpr{Barluu ue6onr,moft artnnrarygrr ua {asax 0,6-0,7,
Hecr{MMerprlqHocrb xoAa r(prrBoft gaanculrocrr{ uoarrrll,roHuoro yrJra or {asrr, raa-
JroMEr Ha Saaax 0,1 u 0,9 Ha npr{Bbrx q (il u p (l), uenon.rrrrrbr rrpurr}rrrbr rrpoAoJr--
,r{r{TeJrbrrbrx ocna6uenufi 6recxa I4 T. A.

Taxurvr o6paaou, B peayJrbrare rroJrflpr{Barlnouubrx ua6.nro4euufi anea4r,r uaft-
Aelrbr,HaKJroH ocr{ ee BparqeHr4.rr H Jryrry 3peHr4.E, yroJl Me}r(Ay uarnrruofi ocr,ro r4.

ocbro BpaqeHrr.fl, Ira[paBJrerrue Bpaqeurrfl Ir troarrquoHurrfi yro.n npobxqlru ocu
Bpan{erlrr.fi Ha Haprrrnrrym rrJrocxocrr,. Hafigeno, qro IrpI,I BpalqeHr{r{ aBeB,qr,I BIr--

AeH ToJrbne oArru Margrrr:nr,rft uorroc, a Bapr{aqr4r{ creleHr{ rroJrflpr{Bar{r4rr B Mar(-. 
.

cr{MyMe Moryr 6rrrr sbraeauri napuaqzflMr{ troroxa HerroJlrprraoBalrHoro uailyqe-
taurfl" rurvr soarroxtuoft upeqeccueft ocr{ Bpatqeutr.fl BBeBAr,r.

B Barrroqenr,re aBropbr 6,narogapnr corpyAHrrr(oB orAeJra Srasraxu BBeBA.

H. H. flerpory u B. T. ?I{oroneny sa 6orrmyro uoMolr{t, B noAroroBr(e rrJrJlrocr-.
paqnfi.
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ooroMETPrIqECltI,IE I,ICCJIE IOBAHU.fi
KOPOT r(OIlEPfl O A U qEC r(O11 IIEPEMEHHOCT I4 B JIEC r(A

HOBOI)I JIEBEAfl 1975 (V1500 CyS) B I(OHTI{HYYME

E. I1. flasrenxo, B. B. flpono{rena

B cenra6pe 1.977 r. s HAO 6ruo noryueuo or{oJro 3800 renesr.rarrouHrrx cHr{MnoB o6nactlr
floroft Jle6ega 1975. O6qee npew ua6rro4eurart cocranlrro 36,5 u. Cpeguaa fipr.rBas 6lecra,
Jrocrpoerruax c rreprroAoM P :0d,2760, acr.rMuerp[qra. Bocxo4xque BerBn pasJrr{q}rbr o Ao-
neputem,noi Bepoffrrrocrblo 0,95. tr{ugr.rnrrAyaJrbr{ble fiprrBblo 6recna rIoRaBbIBaIor crrJrr,Elre

r{BMeuerrr.rx r,rsflyqeutaa aBeBALI no npelrenu6ii [rr(aJre, or lrecr{oJrrrr{rdx Mrdryr [o HecI{oJIbI{Irx cy-
'ror. O6uapylr{eua aaBr,rcr.rMocrb BeJrr,rqrrEBI Drr4x raueuesurli or dlaarr npunoft 6necna BBeBAbrr

Mogenr, recsoft guoiinoft crrcrelrbr c rroJrypaaAeJreuHbrMr4 noMrrorreuTaMrr r,r HafiJrorroM rrllocrto-
,cru op6nrur R fiysy spenlrff 60o ygouernopaer naiigeuuofi Saaonoii BaBr{crrMocrr'r $rrontyaqufi
6;recra BBeBAr,r. Otueqenrr orAeJrbubre 6rrcr:prre nrr6pocrr Marepr4r{, BpeMfl r{err{Ay r{oropllMtr
.cytrlecrBouuo 6om,tre AJrr.rreJrrrrocri{ trepfloAa o6paq,eulra gnortnoft cr.rcreMbr. Oco6ennocrlr
firrAr,rBr{AyaJrr,Ehrx npr.rBbrx 6recra r{ox{Ho o6r,scuur:s cyMMapEErM geiicrnr.reu uepeueruoft Rp-
r{ocTlr rrrrrlra Ea fJraBIroM I(oM[ofeHTe LrJrr.r IIa Arrcfie or(oJlo rrero Ir I{SMeHeIlIreM 3r(palrr4poBr(I{
rtot(rrouerrroB uarepnert, HepaBrroMepuo paccerutrort B npocrparrcrBe or{oJro 4uoftuor,i crrcrerubr.

THE PHOTOMETRICAL RESEARCHONSHORT PERIODICITY OF NOVA CYGNI
1975 (V1500 Cyg) BRIGHTNESS,IVARIABILITY IN CONTINUUM, by E. P. Pautenko
anil 7. V. Prokofieua.- About 3800 TV pictures of Nova Cyg 1975 rvith patrol time of about
36.5 hours rvere obtained in September 4,977 at the Crimean Astrophysical Observatory. The
mean light curve was constructed with P : 0d.2260. The di{ference of rising branches is
,confident with probability 0.95. Iqdividual light curves shorv strong brightness lluctuations
ranging frorn minutes to days. The phase dependence of brightness fluctuations has bcen 1o-

und rvith reliability 0.99: maximal fluctuations are at a primary maximum and minimal ones

are at a secondary maximum of a light curve. The model of close birrary system (half-sepa-
rated components) rvith inclinatiou of 60'satisfy this dependence. Thc presence of marked
rapid outbursts from the second component is being suspected. Time interval betrveen the
moments of outbursts has been considerably exceeding the orbital period of the star. The fea-
tures of individual light curves might be explained by common effect of the brightness va-
riation of a spot on the primary component and by the screening the components rvith the
ununiformly scattered envelope.

@o:ronerpuqecxr4e r4ccJreAoBarrr,rfl 6rrecxa V1500 Cyg (Honaa trIe6e!,n L975)
npoBoAr4Jrr4cr, MHorrlMr4 r{a6JrroAaTeJrglrlr [1-8] . Cransua.s HecTarlr{oHapr-rocrb rr3-
ryqellr.rE 3Be3A6r saTpyAHrreT r4ccJreAoBarrrrq 3ar(oHoMeprlocTrr r{oporHolepvoafi-
qecHrrx r,I3MeHeHr4ft ee 6[ecHa. ,(o cux IIop ocraerc-fr oT](pbrrbrM TaKoft Ba]r{r{brft
BOrrpoc, fiar( BeJrr4qprHa rrepr{oAa. Br,rcxaabrsaJroc}, M}reFrr{e o ToM, qTo IIepuoA He
'rpexqacoBofi, a y4eoeHHr,rfi, ll]ecrr4rracoBoft [2,6-B]. O4lraxo ranoe yrBep]r{Ae-
uue rpe6yer AoxaBarerrE,crBa. C eroft r{eJrbro u 7977 r. B HAO 6r,rnra uoryuerltr
6orrrurae pflAr,r reJreBr4ar{orrHbrx c}rr4MHoB o6nacrra flepeMeHnofi.

1. Ha6nrogeuvx u rax o6pa6orxa

V1500 Cyg na6rrc4arracb B reqeHr4e 6 noseft c 72 rto 2l.IX 1977 r. c rroMou{bro
sbrcoKoqyBcTBr{TeJrbr{ofi TerreBr4Sr{oHuoft cracreubr, ycrarroBJreHrJofr }ra noJryMeT-
poBoM reJrecnoile tgl. B repeAarorqeft xanaepe rrcfroJrbaoBanacr rpy6xa JItr4-217,
.oxJralriAaeMa.rl Bo BpeM.rI lra6JrloAerilafr 4o 0o C. (Dororpa{upoBaEue r4ao6pa}r{er{r{fl
:BBeaArroro rroJr.rr rrpordaBoAr4Jrocr rla {oronueuny }tH-2.

Bu4enenue rlalyqeHr4r BBeaAbI B KoHTrlrryyMe ocytr{ecrBJrrJrocr, rryreM npr4-
.MeHeur{fl Hou6ranaqr,rra coeto$r,rnbrpoB OC-l1, C3C-21 v. fIC-7, Horopr,re AaBaJrrI
Itpr.rByro peanrlr,rr4 rrpr4eMHr.rna cBera c rrorymr4pr4nofi Al, : 550 A u e{Sexu{BHofi
.AJIIlHofi BoJIHr,r Ir& : 5600 A, BbrsucreHHLrMI4 AJIfl [cTorrHu1a tr3ryrreHl.I.s crler(r-
paJrErroro runa G2. @orouerpusecHafl nanu6ponHa TeJreBrrBrroHrrbrx cHr4MKoB
.OCyIqeCrBn.EJIaob C IIOMotqLrc C[eI{I{aJIr,EoIO TeCTa, AaIOqerO Ha BXOAIIOM {oroHa-
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Prac. '1. Itapra onpecruocret
V1500 Cyg

qeHHbrx B TeqeHue naxAofi nouu
Horrr,r [pr,rBeAeHbr B nepBbrx rr.fiTn

roAe cr,rcreMbr Bocerub SBeSAoo6paaurrx uao6pa-
)Helrr4ft (lrapox) c rdBBecrHofi orlrocr{reJrb}rort
.trpfiocrr,ro. cpe4uax paBlrocTr, SBeBAr'rbrx BeJrr.l-
qr4H coceAHrax uao6pameHr4fi cocraBJrsJra 0n?,15.
tr4 s o6p axr eur.re recra rrp o er(rr4p oB aJrocE, ua {oro-
Haro4 rrenpepbrBHo Bo BpeM-rr na6rrogenr,rfi, uto
o6ecue.rrasafio SorolrerpuuecHylo xalu6ponHy
Halr{Aoro cr{r4r{r(a. flpxocru, recra noA6r,rpaJracb
ua6rro,qarenelr raHofi, sro6r,I 6;recx r4ccJreAye-
Mofi BBeBAr,r }re BbrxoAr{Jr Ba npeAeJrbl .rlp}(ocrr4
(38e3AD Tecra.

O 6rqa.s AJrr,rreJr bHocrr, Ha6Jrlo,qenufi o6.n acru
uepelrer.rnofi cocraBr4Jra 36,5 u. 3a aro tsperffl
6r,uo nolyueuo 3958 cHr4Mr(oB. .(arr,r na6nro4e-
gufi, lroueurbr HarraJra r4 rtoHl{a nenpeprrnuoft
cr,eMr(Id o6,;ractlr, ItorlralecrBo cHIil{I{oB, noJIy-
r.ra6nro4eurafi, r,r nperreuu6e paapelleHl{e B arII

croJI6]lax ra6fluqbl.

Crogna rta6rrogeutrtt Y1500 CYg

BpeME HaorrofleHr.r]t

12-13

13-14

18-19

19-20
20-21
2t-22

II ATI AJIO

1gh46m
22 18
18 33

18 26

r(oIIerI

2gb24m
23 20
23 53

150

Itortr.IccrBo
C.gI{T{HO B

1020

150

450

910
913
515

t
0,4
0,6

0,4

0,4
0,4
0,6

s, esgs
5,5395
6, 3631
6,5104
7,3506
8, 2993
8 ,4395

215
133
058

19 03
17', 40
tB 25

E.recn uepeuennofi r,r AByx BBeBA rroir.rr (1 , 2) oqetuBaJrcfl Ha r(aiinAoM rerre-
BITBI4oHHoM crrr4Mxe orrrocrrreJrbHo r,rBo6palneuufi areag recra. B Ha.recrse aBeBAE'r
cpaBlleHrrs 14 noHrpoJrr,nofi 6r,rnr.r arr6panrr coceAHr4e c nepeMeHr-rofi anea4rr 3 t 4
(clr, prac. 1), uuerculue B rlcrroJrr,gonaunoft rraMr.r cfrer(rpalrnofi o6racru 6recH,
6nrasxr,rft 6;recHy raccJreAyeMoft saeagr,r.

Ananr.rs orur.r6ox raauepenr.rft paauocrefi 6necxa AByx BBeBA npoBoAr{Jrcfl rro
paaHocr.rrM 6necxa snea4 3 ra 4, noropr,re olpeAeJrflJrr{cb Ha Bcex cur4Mr(ax. Cpeg-
IreHBaAparr4.rr.raq oma6xa oAHoro r{BMepeHrlfr paaFrocrrr 6recxa AByx BBeBA B cpeA-
HeM onaaaJracr, pannoft 0*,71 .

2. Peayurrarr,t

.(nwuur,re pa4r,r ua6rro4enufi rro3BoJrr{Jrr{ naftrlr MoMeHTr,r HecHoJrbr(r4x MuHr.r-
MyMoB Z6 lrepeMer{nofi. Peayrr,Tarbr rrpr4BeAer.rbr B rrocJreAHeM cron6qe ra6ilar1rr.
Toqnocrr, oupeAeJreHr{.a MoMeHTa Mr4Hr4MyMa ol{oJro r,rr4Hyrr,r. 1\{olrer.rru,r Maficur\,Iy-
MoB rlaMr4 He orrpeAeJrflJrtz,cbj TaK KaK cr.rJrrlrra-E r.recra6unr,nocrE, npr4Bofi 6recxar.
tro HameMy MHeHuIo, He IIoSBOJI'IeT DTO CAeJraTb AOCTaTOTIHO Ha,(elI{HO.

Itplmrre 6,recxa Vl500 Cyg 6u;rn nocrpoeubr HaMr{ AJrfl Bcex Hosefi na6rro4e-
uraft. O4ua raa uar.r6onee xaparreprrbrx r{prlBrrx [pnBe4eHa Ha pr{c.2. Ham4ar
Toqna rrpeACTaBJr.rrer peByJrbrar ycpeAHeHr4rr paauocrrt 6necxa nepelreunoft r{ BBeB-

Abr cpaBuer.rws 3 no coceAHrrM 10 cur.rlrxau. I(punaa 6necna rronaBbrBaer rraJrr{{r,re
6rrc:rpr,rx uaMeHerraft 6necHa nepeir.reuuofi ({nuxHepranr). Auarorr4arr{bre rrBMeHe-
Hrr.fl 6JrecHa rrpocJrelr{r{Barorc.fl rr Ha Apyrux r4HAr.rBr,rAyaJrbHbrx npr4Br,rx.

Cpannenrae Hpr{Bbrx 6recna, rroJryqeHubrx B paBHr,Ie Hoqr4, rronaBaJro cr.rJrr,Hr,re'

I{BMeHe}rrrFr ux {oprurr or qrrr(Jra r( r{rlr(Jry. ,(rx u.nrrccrparlur{ atoro a${eHra AaH-
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Puc.2. Ogna ua RpI,IBbrx 6recra V1500 Cyg, trorryqelrua.s 18-19.IX 1977 r.
ffo ocu aocqlrcc orJrorr(eHo rpelrs ua6uro[erurft (UT), uo ocr optrrrHar - paBuocrb 6uecna uepervreunoft l'r anea-

[hr cpaBHeHlrrr 3. CBepxy Ha[ Mar(crrMyMaMrr ynaBarro, r naxoMy us Maxc]4MJMoB cpe[Eeft xpunofi 6uecxa

(cM. prdc. 4) orHocarcr AaHHbre HaorroAeEuft

HbIe Ea6rloAe:r:afr.6u.nu ycpe4Hellbl IIo 30-40 BHaqeHufi fi HaHeceHbI Ha pI,Ic. 3.
flpu nocrpoeulrr{ fi prrBblx lrctroJlr,BoBaJlrrcb aJreMeuTbr

T :2443405,3972 + 0,27608.

Paauuuu aHaqKaMLr Ha puc. 3 uoHaoaurr nplrBbre, trolyqeHubre B pasHEre HorII4.

O6parrtraer Ha ce6.E BHr{MaHrre Saxr, uro noJre6aHlr.fl 6recna aBeBAbr Bo BropI4qI{oM
Mar(cr,rMyMe l\{e}rbrtre, qeM B Apyrux {aaax.

Cpegnnr ftpr,rBafi 6;reCna trepeMenHoft, troorpoeuHa.E tro- BCeM Ha6JIIoIeHILrIM
c 12 io 21 .IX, gaHa l(pylru(aMtr ri cntomnoft fipuBofi Ha puc. 4. Tar',r xe ItrrplrxoBofi
Jrurrrreft rronaaaHa cpeAHrrfl apuBaf, Droft E(e BBeBAbr, troJryqeurrar tro Ha6JIroIe-
rrr,rgM 1976 r. [10] . V.rer uaMegelruft treproAa aBeBAbr Ba BpeMfl Me]rqy Ha6ilIoAe-
HuflMrr rrpoBoAlrJrc.fl HaMrr tro {opuyle, trpeAJlorr(eusofi trO. C. E{uuonuu:

P:Po*(cro+pl"tt)t,
r,{0 f : T - To, Po:0d,141058, f0 :2442665,57763, cro, p, T - r(olrcraur},r.
Moueurr,r MtrHuMyMoB Arff Ha6rIoAeHIdft, npoBeAerrHbrx rlepea ro,q, coBtraJlrr [oc-
TaTOqHO xopofio. cpanuenue cpeAHr,rx HprrBbrx rrofiaabrBaer, rlro o6e oIrI4 xapaH-

Am

-- or4

/4244 46. 4/ ruP
Puc. 3, Itpznne 6uecx.a V1500 Cyg, uorryseEEnre n ceura6pe L977 r. u uocrpoeru[re rrplr aEa-
ueuzr uepuoAa BBeBAET 6 q 38 Mzu

IIo ocz a6cr{ncc orJroE(erra oaaa nepuoEa, rro ocrr op[rrHar * pagrrocrb 6uecxa nepelrenEofi r,r BBeaAbr cpaBlre'
lJuE a
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Puc. 4. Cpe4uax fipr,rBar{ 6aecra
V 1500 Cyg n cenrx6pe 1977 r.
(xpyxHlr r{ ctrJrorxuafl rpunax) r.r

B I{IoJIe 1976 r. (urtprxonar)

Tepr{3yroTc.g .frBHoft acI4MMeTpualr{ocTblo: nepnrrft MaRcr4MyM I4MeeT IrJrOcRyro
Bepmr,rHy r,r Kpyrbre BocxoAflr{yrc r,r }rr4cxoAflrqyro BerBr{; Bepmr,rHa Bropr{qHoro MaK-
cr4MyMa 6o.nee ocrpa.E, a IIoABeM r{ naAelrrre 6.rrecxa 6oree lre4neHHble, qeM B [ep-
BT4SHOM MaHCr{MyMe. cnegyer orMeTI,rTb TaH}r{e, qTo MoMeHTbI O6OUX Mr{Hr{MyMOB
Ha Hpr.{Bbrx xopo[o coBlra,qaloT? u B o6ol4x cflyrra.Ex r4MeeT MecTo rroflo]rteHrre BTo-
pnqHoro Mr4rrr4MyMa IIa {a3e 0,45, a He 0,50. IlogueprneM, sro HaE{Aaf r{B rprr-
BeAer{rrbrx r{a puc. 3 cpe4uux RpI4BbIx 6recHa orrpeAeJr.EJracb tro nopoTnoMy r4r1-

repBaJry BpeMeHr,r Ha6ilroAeHEft (oHo,no 10 aueft). floarolry HptrBbre xapa(reprr-
Syror rroBe[eHr{e u3JIyqeHl{.E SBOSAbLILIIIIE, B OTAeJrbHbre rreprroAbl BpeMeHr{,

3. tr4ameueuua nprnnofi 6uecxa
u G-.racosofi reprroA V1500 Cyg

[Iepuo4 o6paq,euun ABofiHofi clrcreMbl Vl500 Cyg cor.nacrro B],rcnaaaHrroMy
paHee rrpeAloJroEre:ts.uw 1721 rd Harrrr{M AaHHETM cocraBJr.fler He 3,3, a 6,6.r. flpu-
BeAeM noflr4qecTBeHlllle oqeHHrI AocToBepHocTr{ TaHorO yTBep}r{AeHr{.8.

Izlesecrrlas r{a Mlrorr4x Apyrr4x {orouerpnuecrr{x rrccJreAoBarruft u noArnepxr-
AeHHafl Hamr{Mr{ ua6nrogeulr.flMl{ cI4JIbHa.E rrepeMerrHocTr, 6JrecKa 3Be3,qr,r npor4c-
XOALIT KaR 3a MaJIbIe IIpOMeHyrltI4 BpeMeHI4 (xapanrepuoe Bpelr.E rre0HoJrbno Mr4-
uyr), tax r{ Ba BpeMlr, rrpeBocxoAflrrlee [epr4o4 o6paqeutr 4nofinofi crcreMr,r (xa-
par(repIloe BpeM.rI rrop.fIAr(a cytox). Eo"nlruoe qucJIo TeJreBr4Br,rorrHr,rx cHr{MnoB
froBBoJIr{JIo rIaM flpoBecrlr crarlrcTlr.recxlafi aHaJrr{B arofi nepeueHr,Iocrl4. IIpu ouu-
caHr{r4 pr4c, 3 Mr,r yr(a3brBaJrr4, qTo cpaBHeHr.le Hpr4Br,Ix 6lecxa, [oflyqeHHbrx B Te-
seHr,Ie paSHLIX HOrIeft, IIOBBOJIfleT 3a[OAOSpI,ITL HaJIUSUe SaBITCIIMOCTI BeJrr4rIr4HLI
r{BMer{errr{ft rpr.rnoft 6recHa BBeBArI or ee {aarr. Ans HoruqecrBenuofi oqeunra
aroro a6{exra MLr paa6lrnu Becr, nepr4oA r43MeHerrr{s 6necHa BBeBAbr na 20 Saao-
Br,rx r4IITepBaJroB rlo 0,05 uepr,ro4a r4 BHyrpr{ HainAoro r{B rrr4x Bbrsr,rcrr4r[ cpeArre-
HBaAparr,rquoe yr(Jrouerrrle sI gnaqenraft 6recxa na cpegnefi Ba rrosb xplrnoft or
cpeAuero 6;necxa gBeaAbr, fioryqeHuoro rro BCeM ftpr,rBbrM 6necxa AJrrr AarrHoro
$aaoooro r4rrrepBaJra. Peayrrrarur nrrquc;resuft ilpeAoraBJrer.rbr Ha pvc. i1a.
Cpeguan omn6Ha ofipeAeJrel{I{ff cpeAr{er(BaAparrdrrr{brx yrroueuraft o'sr cocTaBr4Jra
-+-0n',05. Ha rpaSlrne oua y(aBaHa B BepxrreM rrpaBoM yrJry.

Anarraa 6rrcrpoft nepeMeuHoctlr 6rru [poBeAerr rro rirHArrBr,rAyaJrrrrr,rM r{BMe-
per{r4flM 6necxa BBeBALT. cAeJIaHHbrM rra Ka}r{AoM TeJreBr,rBr4oHHoM cr{rrMHe. Ha scex
ZHAIIBI{AyaJILIIrIx ItpI4BLIx BI{yTpIl Ha}I(AOIO II3 y[OMflHyT],Ix BLJIIIe SaaOanrX uu-
TepBaJroB 6rr.nra Bbrrrl4clteubr cpeAr{eHBaAparr.ralHr,re }HJroH€Hr{fl s2 orAeJrbr{r,rx
4alrepeurafi or cpeglrero Bl{aqerlr{r 6recra BBeBAr,r B err4x {aaourrx rlr.rrepBaJrax B
I4alrHyro r-rosb. 3areNr [oryqeur'Ible BHaselrrd.rl s2 6r,rnra y0peAHeHbr Br-ryrpr.r Ha]rrgoro
{aaororo urrrepBaJra rro BceM HoqaM na6rro4enlrft. Peaynsrarbl rrpeAcraBJrer.rbr
Ha pr{c. 5, 6. CpeguenBaAparuqnas orrra6xa nprdBeAeHHr,rx Ha rpa{raxe AarrHr,rx
St COCTaBI{JIa Os, : 0-,010.

Paccuorpeuue rpa{ranoB Ha prrc. 5 noHaar,rsaer, qro r4Meerc.rl BaBrlcr,rMocrb
s1 [ s2 or {asr,r. B o6oux crryqarrx, xaH 6r,rcrpoft nepenreuuocrr (uuuyrrr), raH ra

6onee lregresnofi (nnu), aNITIJIT{ryAa rlaMeHeHr4r s1 rd s2 cocraBJrrer 5o. tr4urepec-
Ho orMerr4Trr, rrro ts r4r{TepBaJre {aa or 0,6 4o 0,9 neruuraHbr s1 r{ s2 crflrroB.ETC.rr
lpaxruqecnr{ paBHDrMr{ cpeAuer(Ba4parraunoft omr,r6xe o4uofi orleHr(r.r paaHocrr4
6.rrecna AByx BBeBA rro oAHoMy reJreBrdanouHoMy cur.rMny. 3ro oauaqaer, qro
B AaHIloM I,rHTepBaJre Saa Srroxryaqu[ 6necna nepeueuuofi BBeaAr,r crarroB.ETc.E
MeHblrre orun6ort I{aurl{x raarr.tepenraft. VHaffienr raH?fie, uto naft[eurrafi HaMr4 Ba-
BrrcrrMocrr; usuenenufi xpunoft 6lecna V1500 Cyg or ee {aarr troArBep?r{Aaer
[paBr{JrErrocT} nrr6pauuoro HaMr{ BHaqeHr.r.E rrepr{oAa o6parleuur crrcreMbr 6,6 u.
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Pr.rc. 5, Berraqr,rnrr cpeAIreRBaAparr.rqubrx yI{JIoEe-,,
nr.rfi paanocreft 6recxa or r,rx cpe[Eero Buaveru.r, '
Br,lqrlcJreHHHe ilo cpeArrr4M 3a Harfi[yrc Hoqr, Hp]4B6rM oD,
6recra (a), rrn4ranllgyaJrrrlbrM r4aMepeEr4sM Ha r(ax(- utd
noM cHr.rMKe (6), o aanucratr{ocrr{ or {asn xoporxo-
[epr.roArrqecxrlx rrsMerrerr.rt 6recna Hosoi 42
I(pranar o I{JrJrrocrpr.rpyer I4aMeneur,rfl 6necra anesgr,r or rlrrx-
Jra ft qr.rHJry B BaBr.rcr4Mocrr{ or Saarr, HpuBarI 6 [oI{aBLrBaeT /7 /
$aaoryroBaBucI{MocTt,6r,tctprrxuglrerrcuurt6r,ecHasleaE;
BHyrpr{ qrrHJra 5z

42

4/
t 42q44648 U(

,[pyruu apryMeHroM B noJrbBy npaBr,rJrbr{ocrfl eroro neprroAa flBJr.f,ercrr {op-
Ma cpeAr.reft HprdBofi 6recna Ba Becb neprdoA Harrrrdx Ha6rrlogeHuir. c 12 rro 21 .IX.
!,ra 4onasareJrbcrBa eroro [peAnoJro]r{r41{, rITo rrepr4o[ BABoe Me]rbrrre r4 r(pr.rBafl
6necxa r4Meer oA,r.rH MaT(ci,rMyM. TorAa r{prrBa.fl puc.4 B Saaax 0,5-{,0 gortnna
rroBropflrb fipr4Bylo n Saaax 0,0-0,5. Cpanr.rer.rrae 6necxa sBeBAbr B coorBercr-
Bylorqr4x r{HTepBaJrax {aa 6rrno [poBeAeHo c r4cnoJrbSoBa]rr{el\{ pacnpeAeJrer'ru.g
Crrroger-rra [11]. Ouo ronaaaJro, qro paBruqr{e Hpr{B},rx [ocroBep]ro Ha Bocxo[.s-
rqefi BerBrl: u Saaax0,00 c Bepo.Err{ocrr,ro0,90, an $aae 0,2 c ueponrrrocrr,Io 0,95.

4. O6cyxpeuue

HaH uagecruo, rroBbre BBeBAbr .aBJr.flIorc.fl [BofiHr,rMr4 cr.rcreMaMrr 112, 13],
Haxnorr rrJrocnocrrr op6r4rbr Vl500 Cyg x Jryrry Bpelrr4rr corJracr,ro [14] cocrasn.fler
60". Ilplr DToM BarMeHr{.rI ItoMrroHerrroB ABofiHofi cucreM},r Ha6rrogarbc.fl rre AoJr}r{-
Ho. flo-BuArrrMoMy, nprlBar 6necna HopornoneprroArrqecxofi nepeMeHlroctu o6yc
JroBJre}Ia r.rBryqeHlreM JII,lIrrb rJraBrroro rtoMnol{errra. 1\4ontr.ro ilpeArIoJIo}r{r4TL, aITo

AByrop6afl Hpr4Baf o6ycron.neua SJrJrr{rrcor,rAaJrbHocTr,ro rJraBHoro r(oMrIoHeIrTa
r4Jrr{ Ar4cr(a or(oJro Hero.
, PaccuorprrM BoBMo)r{r'ryro r4Hreprrperarlraro otrr{ca}rrrbrx nalrra $orori,rerpr4qecH14x
r{ccJre4oBarruft V1500 Cyg c rorrnu BpeHlr.fl Krraccr4secrofi MoAelra recuoft gnoft-
Hofi cucreMr,r. Corlacno efi Snrcxryaqr{r{ 6.necxa cr{crerrbr r{aHCr4MaJIbrr},I TorAa.
norAa n ua6nrogaremo o6parqeuo ropflqee rrflTHo, o6paaonannoe B rrecre rraAer{I4g
CTpyI{ IaBa, B},ITOKaIOqeIO I43 BTOpI4IIHOIO I(OMIIOHeI-ITa, I{ MI4III4MaJI},}ILI TOIAa'
KOrAa ArO n.sTrro Ha6ilroAaTerro He Br,rAHo. Onracaur'rr,re lraMr4 Bbrrrre r4srrelreHr{f
xpranoft 6recxa BBeBAr,r rro3BoJr.rrror rpy6o orleHr4rb yrJroByro nporfl?r{eHHocrD
[.ETHa B 3r(BarOpr4aJrbHOft IIJIOCKOCTT4. fIO-nU4ralrOMy, Orra COCTaBJr.freT OnOJIO

160", rpuueM Mar(crdMyr\{ .apnocrr{ rrflTHa Mo}r(er nepeMeu{arbcrr rro DnBaropy, Aa-
Ba.fl BcrrJrecnr4 B paaHbrx Saaax [epBr4cHoro MancrlMyMa Hpunoft 6,necna. B nu-
HrrMylrax 6,lrecxa frflTHo Br4AHo c6oxy, r{ rro3ToMy BKJTaA ero B .flpnocTb 3BeSALI

agecr, lrer-rrruufi.
Boupoc o roM, troqelry o6a MaHcr4MyMa rra cpegneft Hpr.rnoli 6;recrta oAI{Ha-

noBr,r, AaJrer(o He npocr ra rpe6yer AorroJrr'rr4TeJrr,Horo r{Byrreuu.fl. flour,rraeucg
3AeCr, HOpOTT(O OrrI4CaTb, HaH MOlr{HO O6t.sCnUtr Ua6:rrO4anrUlre0fl I.raMr{ r{BMer'rerrr4fr
r,rrrAr4Br4AyaJlr;Hbrx npr4Brrx 6necxa cucreMbr B rrpeAuoJrolrrelrrrr4 MoAeJrr{ reclrofi
flapbr, Paccuorpr.rnr Hpr4Bbre puc. 3 r rofi [ocJreAoBareJrbHocrtrr, n xotopofi onu
6r,rnr.r no;nyueur,r. ItpranaR 6necxa 13.IX r4Meer MaJrylo (- O"',2) aMnJll4ry[y
r{ rraxoArlrrcfl B trporrrBo$aae co cpeAueft rpranoft 6necHa: flpr(ocrb cr4creMbr 6oJrb-
me n Saaax 0,95-0,01 u 0,45-0,65, uem n Saaax 0,2-0,3 r,r 0,7-0,9. t9.IX
aMrrJrrrryAa B trepBrlquoM MancrrMyMe Aocrr4rJra 0",6, a Bo BTopuqHolr 0-,3, rtpuqeM
6necn Bceft cracreubr yBeJrr{qrrrc.s. Momuo upeArroJrorrrrr},, qro B rreprroA c 13 uo
18.IX [por{BorrreJr rrr6poc Mareprrr{ r{B Broporo r(oMtroHeHra cr{creMbr. Bcne4-
cTBr{e aTolo yBeiluqEBaIr{cb KaI( .frpr(ocTb I4 paSMepbr ITETHa Ha rJraBEoM ltoMfro-
Heure, Tar( r4 uaJryqeHue rcefi cucrelm,r. flo-nu4ulroMy, yBeJrr4rrrrJrocb rar(Ete Ir
ficrerrerrue Marepr4r{ r.rg AsofiHoft crlcreMbr. Ha cnegyrcrqrafi Aeur, 19.IX, rro trpo-
mecrBr4rt rrerbrpex o6oporoa cr4creMbr Bor(pyr ocu, 6recrt BBeBAbr Bo Bcex Saaax,
fipoMe Bropr{qrroro MaHcr4MyMa, yMeuErur{Jrc.s Ha 0,3-0*,4, trprrqeM, Hafi r( Ha-
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maHyrle, r{MeeTc.fr AByrop6afl crpyr(Typa trepBusHoro Mar(cr{MyMa, a aMrrJrr{Ty[a
ero onoJro 0"t,6. 20.IX {opna fipr{Bofr ocraJracb raxoft ffie, Har( 6rrna
19.IX, Ho 6ilecx l{osofi yMeHr,rtrr4Jrcx ua 0,1 --0",2.3ro lroxrno o6bflcHurr, BHpa-
rrr{poBarrrleM crrcTeMr,r MaTepr,refi, qacTr, KoTOpOfi pacceflJracb BOI(pyr Hee paB-
r{oMepHo. 21.IX rra6JlrcAaercfl yMeHbrneHrre aMtrJrrrryArrr Ao 0,2-O'",3 rprr cox-
paHeHr,rr4 6necna BBeBAbr Bo BTopr,rquoM Mar{crrMy}re.

flogoogr Kparxr4e r{rorr{ paccMorper{Hoft Haprr4Hbr, yHa}r{e}r, uro {opua
IrHAr,rBr,rAyaJIr,H6Ix r(pI4BbIx Molr{er 6rrrr,, no-rr4Ar4MoMy, o6t.acueua B paMnax
MoAeJrr{ 4nofinofi cr4creN,rr;r c [eprroAoM 6,6 u, ecnr,r cqrlrarb, qro

a) racreueur,re Marepr{r{ r{B BToporo r(or,rrro}reHTa r,rAer I{e paBrroMep}ro r4 coilpo-
Bolr(Aaerc.s nu6pocalru, flpr{qeM BpeMfl r[e]r{Ay r{r,rMrr cyrqecrBeHr-ro 6ornue grn-
TeJrbrrocrr{ rlepI4oAa o6parqenux crrcreMbr;

6) usnneueuue Sopuu rrrlArrBr{AyaJrbHbrx npr4Bbrx 6necna lpordcxoAr4r nax
BcJreAcTBr{e r43MeHeHI4.fI flpnocTr4 r{ paSL[epoB II.ETr{a }ra rJraBHoM noMtroHerlTe, Tan
r( BcJreAcrBr4e HaJIr.{qu.E Bonpyr cr{creMr;r HeoAHopoAHo pacrrpeAeJreHuoft Marepr.rr{,
er(paHr4pyloulefi n paanofi cretrer{rr r{BJryareHrre 4aofinofi crrcreMbr B pa3Hr,rx Ha[-
paBJrer{rr.Ex. flo"nomesrae arr,rx HeoAHopoguocreft r{eH-flercrr co BpeMer{elf.

B aaHnroqeHrre Blrpamaeu 6.naro4apHocrr, A. H. A6palreuHo Ba troAroroBny
TeJreBr{3r4oHHofi afl[aparypr,r K ua6tro4eur.rflM u yqacrr,re B r4x rrpoBeAeHr{r{?
I0. C. E{uuooy aa coo6rqeuue 4o ouy6lrrnoBar{rr.a iloryqeuuofi ulr {opuynrr lra-
MeHeHr.rs trepl{oAa BBeBAbr, A. tr{. }tatr:rr:uok t JI. 14. Onnarosoft Ba noMorr{b B

o6pa6orxe ua6nrcgenufr. u s r,rsroroBJreHr{r[ pr{cyur(oB.

,{exa6pr, 1979 r.
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u TIOBEAEHIIII 3IIIIICCI4IT B CITEI{TPE rAt\{MA I(ACCI,TOIIEI4
B CEHTflBPE-HO,IIBPE 1977 r.

I{ B CEHTflEPE - OHT.flEPE 1979 r.

T. C. Ia;rxrrna

I{ayuenn norlrypbr nunuit Hr, I-IF, HJ r,r [Ie I ],5876 A B crrexrpe nenyllpnoii Be-areagn
lalrlra l{accuofler.r, oro]nAecrsrrreMoft c perrrrerroBcnr,rM r,rcrosHr.rnorr MX 0053 + 60. Ornresa-
eTcfl, rITo r,rrrTerrcr'rBrrocrr, SMr.rccrrlr srraqr,rToJrbHo BospocJra K EarraJly rra6,rro4eHuli B 1,977 t,
B cpaBrrenr.rr.r c [peArrrecrBoBaBrrrrrMrr roAaMr.r. Oco6euuo pear{oe yBerfiqenlre aMr,rccr.rrr [porraom-
no r{e}r(Ay t8 r.r 28.IX 7979 r., r{oropoe, ro-Br,IAr.r}roMy, cB.rraarro c }rorr{Ebrr{ rn6pocou Betr{ecr-
Ba, rrpor{crrre[[rrrl{ r.r3 BI}e3Ar,r n o6o.irouxy. Bsrcxagsrnaercfi [pelnoJroxtorirro, qro rrepeMeErraq
peuTrerroBcrtatl DMl{ccrrfi Doanlrr(acr B MoMeET[t urr6poca ropaveii Bbrco(orroEr.raonaunoft nnaa-
Mtrr rr3 3BC3AhI.
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ON THE BEHAVIOUR OF EMISSION IN THE SPECTRUM OF 1 CASSIOPEJA
OBSERVED IN SEPTEMBER - NOVEMBER, 1977 AND IN SEPTEMBER - OCTO-

BER, 1979, by ?. S. Galkina.- The profiles o{ IJo, FIB, H? and 1.5876 A He I lines were

analysed in the spectrum of peculiar Bc star 1 Cassiopeja associated rvith the variable X-ray
source MX 0053 + 60. It is found that being compared vith the preceding years thc emission

intensity has been increasing by September, 1977. It is noticed that the emission intensity
has been sharply increasing in thc period lrom September 18 to 28,7979, rvhich is evidently
connected rvith powerful ejection from the star. It is suggested that the X-ray emission oc-

curs together rvith pol,erful ejection of hot plasma from the star.

Ianrua Haccraoner,r orHocrrrc.E n pfAy rrar.r6onee r4llTepecHr,rx Be-anesg. Oco-
6rrft raurepec [peAcraBJr.slor r{BMeHe}rr{.fl, Ha6rloAaloquecfl B ee aMr4ccr4ol]HoM

ra a6cop6qraolrrroM crrer(rpax, r,ra ltoropblx IIaI46oJIee cr4JII)HbIe BrlepBbr€ o6Hapy-
)r(elrbr B cepeAr,rHe 30-x rogon. C aroro BpeMeHr{ oHa HaxoAr{Tc.rI rroA }Ieoc.rra6HbIM

BrrrrMaHr{e}r cflexrpocxorrrrcrots. B 1940 tr l94l rr. IaMMa }taccraonera Ha6JIIoAa-
racr, B. (D. Iase [t], a c 1952 ro 1956 r. Ba rrerc crrcreMarr4rrecnu cJre[Ilrlr{
A. A. Eoxpqyx r4 I4. M. [tour,rron t2-B].

B 1976 r. ,(,xrepnuran [9] coo6qr.rJr o6 o6napymeHr.rr,r cJra6oro pe]rrrelloBcr(oro
r{crorrHr4xa n 10" or Ialrurr }taccr,roueu c rrorono}I B AI4arlaBor{e 2-71, HDB, paB-
nrrlr 3,5.10-10 apr.cM-2.c-1. Sror ucro.IlrI4H (MX 0053-1-60) orolItAecrBI4JM c
Iauuofr ftaccraoneu. B arou E{e roAy aro ornpbrrue 6blilo rroArBep}I{Aeuo [10]
14 rroHa3aHo, qro pelrrreuoncHlar'r r{cToqr'rr{I{ [pr4MepHo rar(ofi l+(e IdHTeIrcI{BHocrI4
Ha6rIoAa;rrcfl BAecb B I{aqaJIe r.roa6pa 7974 r. O4naxo roAor{ paHlrue oH Ire 6rIJI
o6uapyrxerr n o6aope He6a co cuyrurana UIIURU, xor.rl pellrreuoscxufi rroron,
aaSr,rncupouaHlrblit B r(ourle 1975 r., 6r,rn goctyilell AJIfl perrrcrpaltrI'rra. 3ro upu-
BeJro R BanJrloqeHrrro, qro peHTreuoBcxufi [oron r.IB oxpecr]Iocru faMMbr Haccrao-
le1a .flBJrflercfl rIepeMeHHLrM, ran ]r{e KaH tr olrflqecxr.rft uotor. Teuepr, [peAcraB-
Jr.fleTc.E rrrlTepecHbrM r4ccJreAoBaTb BHoBb rroBeAeIII,Ie lauurr ftaccraouera B oIITI4Se-
cKo},r Arrala3oHe crreHTpa c qeJrbro BbrflBJreHrr.fl oco6eHHocTeft, xapanrepHblx AJIfl
aroro rr4rra BBeBA, troATBeplr{Aaron1r,rx cB.flBr, ee c o6uapy}r{eHHr,IM pel'ITreuoBc}trrM
ucrorrgr4noM MX 0053-l-60, a ramlne r{ccJreAoBarr, BoBMoHHyIo HoppeJr.fiql4ro
Melr{Ay euuccllef,r B otrTl{qecnoM cner(Tpe !I peHTreI{oBcr(raM rIoronoM.

IIo auaroruu c X flepcea, uono6noft liruue Ftaccraoueu, Xat'runrc ll gp. [111
trpoBerrr{ r{ccJreAoBaHue uocne4uefi ua AsoficrBerlllocrr,. Ouu ne HaIxJrr{ rrI4r(aHoI"I

flepuoAr.rtrHocrr{ B rdaMeHeHr{r{ JryqeBbrx cnopocreft, yr(aBblBarorqeft na nprlcyrcr-
BI4e BTopr{rrHoro Ko}Ilrar(Tr.roro Kor{rlouerrra. He uafi4eHa r4MI{ Tar(}I{e r{ ar{I{cctrfl
B Jrr{rrr{r{ He II },4686, na6"nro4arorqa.flcrr y ABofiHbIx c perlrreuoBcnrINr tr{crotlllI{-
xol,r. floaroMy rr{rroreBa o BoBr{rrn}roBerrrrr{ peHrreHoBcHoro rrcrorl}IIrHa rIpI{ aH-

Hpeqrrrr BerqecTBa rra r(oMtraxrnr,rft cuytr.rrlr(, flpr{BIIaIIHa.rI AJr.rI peIITreIIoIlc}(r4J(
giOfirrr,rx, AJLa IaMMLI f(acCraouelr rrocTaBJIeI{a IIoA CoMllerrlre. NIap.n6opoy [12]
BLICHaSaJT rrpeArrOJIOlHerrrle, qTo peHTrelroBcKa-E 3I[I{CCI4fI BO3HI{I{aeT B oIITI4qecItI{
touxofi RopoEaJIl,Houo4o6uofi o6nacru, OKpyll{aloqefi anea4y. Cornacno eIo p^ac-

qeTal,r ara o6uaCrb AoJIII{Ha r4MeTf' EJIeKTpOIIHyIO IIJIOT}IOCrt N" ( 10" Crt-3 tr{

Hr4rrerr,larecHyro reMrreparypy T );2.10? K \rrfr a: R66/ R.a ) 1 (rge fioo -
uapyxur,rit paAr4yc o6nacru, ,R* - paAI,Iyc area4nr). Ho era MoAeJIs Bcrperlaer
psA rpyAlrocreft. Boupoc o trporrcxolr{AeHr[r{ peHrrerloBcroft aMlrcc}Ir{ rrB or(pecr-
Irocrr{ Iallur,r Itaccuouer.r ocraerc.s troHa orHpbltr,rlt. FIynrur,r 4antrrefiur'Ie r{ccJre-

AOBaHr4_E ee clefiTpa rtam B orrTr4qecr(oM, TaH rr B noporr(oBoJlHoBoM AI4arIaSOHaX I'I,

HOrreqHo, B perrTrerloBCrtoM.
Ilatr1r trocraBJrerra BaAaqa trorrcxa oco6eurrocrefi B SMIlccI4oIIHol\{ ciler(rpe

farrnrr,r }taccraonen uo ua6rro4el{Irflrl n 7977 r'r 1979 rr.

1. O nepeueEuocrrr orlTlrqecnoro cflel(Tpa lauml,r l(accuoueu

Ha6lrogeur,rf rlpomJlErx Jrer rIoHaBEIBaIor, arro c L9'l''l' r. B clexTpe lauirlrt
Itaccuouera upeo6.uaqarr{ cr{JrbHEre ar{r.{ccr{oHrrlre ril:nurr H I ra Fe II u go 1930 r.
crrexrp ee Br;rrJr.flAeJr rrorrrr{ Her.raMeHrlr;rrt. Menrgy 1931 r 7942 rc. B orlTrdalecnoM

crre1Tpe grofi BBeBALT rrpor{cxoAr4Jrr{ cr{Jrbrlbre r{SMerre}Irdf , cBr,IAereJIbcrByloqtre o

Mou{}rbrx rrpoqeccax Ha ee rroBepxHocrr.r. TaH, Inem4y 7937 w 1939 rr. cl4Jra aMllc-
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Puc. l, tr4aMenegrae axBrrBaJrerrruoft ruu-
pr4Er,r Jrrrurru FIo (nnuay) rr orrro[reEr{e rru-
rescr,rsuocreii $uoneroeoro r.r RpacEoro
r{oMrrouerrroB AJr.fi Jrr.rnlrrr H,,, (nrepxy)
c 1940 ro 1979 rr.
To.rHra - AaHHbre Hpr,rucnlrx uaE.nrogeuuil,
rt.Ba.(parr'rHrr - lauurre [1]

Cttv" B II]1rH!711 H6 IIpenbImaJIa ypOBeHb
HerrpepbrBnoro cneHrpa IIosrI{ B 5 pa3
[13], a s 7940 r. [1] uosru Bcfl Dr,rrrccrr.rr
r4cqeara. B cJreAyrou{eM roAy [7, 2l
ctreHTp Uctrr{TErBaJr nOJre6arrrr.tr: peSr(r{e
a6cop6qlronurre flApa Lr cra6bre DMr4c-
CIUOHTIBIe KOM[OHe]rTbI Ha lrrr4pOI(r4X
a6cop6quouuux trrlHtrrrx BoAopoAa tro-
.fIBJr.frJrrrcb I{ rrcqeSaJrrr B rrHTepBaJre Bpe-
MeHr,r HecHorrbr{o A}refi. B uoc"ne4yroqtre
roAbl cHoBa l.Ia6rroAa[r.Icr, ToJ]bno IIe-
6orr,rnue I4BMeHeHrr.tr B BIrAe cnexTpa.
Ha prac. 1 noHaaano, HaK r43tureH.qJracr)
anBr.rBaJrerrrllafl rnrrpr{Ha JrrrHr{r{ Ho m

orHomelrr{e rrHTeHcr4BHocrefi {Uolero-
BOrO r4 HpaCI{OTO r(OMrroHeHToB Jrullwltr
HB IIo I{a6J]IoAeHrr-rIM, BbrrroJrrreHHr,rM
n l{pnuy n 1940-1941 rr., 1952-
1956 rr. n 1977 -1979 rr. I{ax nngno
r4B pr4c. 1, s 1953 r. r4HreHcr,rBHocrb oMr{c-
cr4r,I BOSpOCJra npr,rN,repHo B rr.ETb pa3 rro
cpaBHeHrrro c 1940-1947 rc. B rocrre-
Ayroqrle IoAr,I r,rrrTerrcr{BrrocTb eMI,Ic0IIII
crarra naAarb r,r corJracrro Aalrnr,rnr It I ]

AoCTI,IrJra Mr4Hr,rlraJrbrroto BHaseHrr.s onoJro 1962 t. ., rrocJre rrero Hasara
cHoBa I.Iapacrarb' AocrI4rHyB B cerrr.E6pe tg79 r. MancrlMaJrbuoro BuaseHrr.fi Ba
ilocneAHl're copon ner. Iar6oree 6brcrpoe Hapacraflr{e rrrlreHcr{BHocrr4 EwtLcc7;lt
nhqalocb rrprlMeplro c 1969 r., c EToro npemeura HarraJrr{cb u 6onee qacrbre rtoJre-
6'a:r,trr, oruomeur{.r rrHTeHCIrBHocreft {uor-eroBoro rr Kpacuoro HorrrrouerrroB aMr4c-
cuounrrx rr,rnr.rft roAopo,qa, CJ-reAyer orMerr4Tb, rrro rle6oJrr,moe yBeflr4qeHr.re r4HTeH-
cI{BI'Iocrr{ aMr4ccr{r.I Me}ItAy L9p27t 1969 rr. conpoBoEiAarroib yBerrlrqegueu 6necra
BBeBAbr trprdMepuo na 0'",3 [11].

2. Ilpo$r,r;ru aMrrccrrorrnr,rx rrasnii B cflexTpe lanrrvrr,r l(accuonelr
r ceura6pe-uon6pe lg77 n r cenra6pe-onrn6pe Lg77 r,

FIa6.nrc4eur.rq falrMbr I{accrrouer,r B yHaaarrHbre Bbrrrre nepr,roAbr BpeMeHr4 Be-
Jrrdct, rla 12.2Q-uy pe{lenrope }tpnlrcHoft o6cepnaroplru c 4ncuepcrsu, 71r L/wu
B o6Jracru 1,3650-21950 A. u 31 A/ulr s o6racrra Ho. flory.relro cBrirre g0 cuex-
rporpaN4r{ n ueprrrii reprroA ua6rro4eurait r,r cnrrrue 70 - ro nropofi. ,Il,auur,le na6-
;nrogelrraft [pr4tseAeur,r s ra6[. 1. 34ecr B nepBolr crorr6qe yr(a3a]rbr Aarbr, Bo Bro-
poM - r,rr'rrepBaJrbr BpeMer{r4na6.nro4enuft4auuoft o6,nacrr,r cleHrpa, B TperE,eM -o6racrE, cnertrpa r.( B rrocJreArreM - qr,rcJro cfler(rporpaNrr,r.

,{na_ana"rrr,raa uoBeAeHr4.s aMr{ccrlr{ co BpeMeHerr 6unra nocrpoeHbr upo$unu
Jrl{Hr,rrt Ho,. FIB, }I, u }"5876 He I, Hax uarn6olee crlJrE,HErx s cnentpax. Inn aroro
rra_nturipo{_orolrer pe.G-2 6arnu 143r\rep€rrbr rrocepHeHrr.fl yuacr]roB cnextpa 4"nulroft
*L70 A y flo, l!0 A V X5876 I{e I rr -t70 A'y He ra IIr. tr{anrepeur'a rpoBo-
[T4JrIrcb c maroM 0,05 lmt I.Ia yrlacrxeHelpepbrBHoro cler(rpa tr0,02 lor s 6[r.rx{-
ueft onpecrrrocrrr Jrr,rrrrrrd r,r s caMoft Jrrrrrrdrr, rITo cocraBJraer 7,5 u 0,G A A;r.s o6-
Iracr!7 Ho. firx ftax{Aoro I43 I4Br,IepeHHbIx yqacrr{oB crrexrpa crpor,rJrr4cb rpa{ufir,r
BaBI4cI4Nrocru norapu{rta I4IIreHcrrBHocrrl or AJrr4rrbr BoJrHbr (r aurcrpelrax). 3a-
reM Ha rrr4x npoBoAr{Jrc.E rrelpeprrnnrrfr cueHrp. flocHontHy B Ka}r{Ayro Hoqr, Ar.E
nant4oft o6"nactlr clenTpa 6rrno nolyseHo or rpex Ao rr.flTrr crrer(rpolpaMrlr, ro,
ecJrl4 He saMerraJrocE' 6o.nrruux paenraulrfi or oArrolo clonrpa rr ApyroMy, Barrrrcrl
6lugxr.rx MoMeHroB na6nro4enr,rft ycpegnanr,{cr, B lg I u,ur"* uo ycpegnennofi
sarII4cI{ npoBOALIJIc.fl l{ellpepblBllr,rfi cueHtp, I{JIr{ yopeArffIilucb r,rHTer{cr,rBHocrrd,
ylr{e [pr.rBeAeHHr're IC rreEpepbrBrroMy crIeHTpy. Benlr.rlrnrt f6 4;ra rtanrgoft lra-
ueprertofr JTLTHI{rr HaxoAIlJrI{cb..r{s r,rsMepeuufr. tu:aufr- B cflexrpe cpaBHeHrr.E B rrpo-
qecce r4aMepeHr4fl uoqepuenxft.
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Ta6rrEqa 1

'ur 
Ijl til--ir:--l-ll'l o6.rracrs crex- l

rpa, A ln
, lo

O6ractt
rpa,

1977 r.
4/s.IX
7i8. rx

9i 10. IX

10/ l i. Ix

15/r6. IX

1B/19. IX

10/20. ix

21122.1X

23h5grn_p gh6

23 25 -23 46

23 58 --00 12
c0 20 -c0 2t
23 10 -23 17
23 30 -23 37
23 54 -C0 10
22 30 -22 47
22 54 -23 13
23 27 -23 45
DO i( oo (rlLL OO 

-aa 
UV

22 57 -23 12
23 27 -23 44
23 50
22 10 -22 39
22 49 --23 13
23 27 -23 42
23 48
2L 33 -22 07
22 'tB -22 40
2253-2320
21 3ti -21 .\5
22 10 -22 16.>, .)/,

22 3L -22 46
22 r7 -22 16
22 25 -22 39

1977 r.
10/11. X 4300-4950

11600-4350
5250-6950
3600-4350
4 300-2r950
5250-6950

5250- 6950
3600-4 350
4300- 4950
5300-6950
4400-5000
3700-4400
44 00 - 5000
3700 4400
5300- 6050
5300-6950
4250-4900
4000 4700
3600- 4300
5300- 6950
5300- 6950
4250-4900
3600-4 300
4 000-,1700
5300-6950
5300- 6950
4250-4900
tt000-tt100
3600-4,300

3600-4860
3600-4200
4150-4900
5250- 6S50
3600-4900
4150-4950
3600-4200
5253- 6950
43.50-4950
3600-4350
5300- 6950
4350-4950
3600-2r350
5300-0950
3600-4950
4300-4950
3600-4350
5300- 6950
3600-495.0
4300-5000
3650-4300
5250- 695C)
4300-4950
3600-4350
3600-4950
5250-6950
3600-4950
5250-6950

4
T
D

c

1,

2
2
4
c
t

4
J
J

4
1

4
4
.)
L

4
4
5

2
t
c

1979 r.
30.r

1.4lL5.rX

t7 lt8.Ix

18/19. IX

112,X

26h43ttt_21ltg5m
2r c8 -21 10
21 41 -21 52
17 55 -18 14
18 19 -18 36
{B 55 -19 12

18 15 -18 i819 06 -19 26
20 36 -21 02
23 37 -23 5t)
0o 14 -00 49
01 02 -01 26
22 15 -22 58
23 10 -23 38
23 50 -00 1!)
20 53 -21 25
21 40 - 22 :10

22 20 -22 24
22 28 -22 'ot
23 05 -23 22
20 t4 -20 36
20 49 -21 20
21 29 +21 45
21 51 -21 55
22 07 -22 20
20 26 -20 44
20 58 -21 32
2t 40 -21 44
21 55 -22 18

J

1

3
2
2

{
J
J

5

/1

4
5
4
5
4
2
4
4
rl

4
J

4
4
4,

Cpegrraa orxl46xa troJlyrrellllblx r'{HTeIrcr4llnocrefi na ypoBne rrenpepllBlroro
Cnemrpa oocTaBJrflJra +0,02, I{aKCLIMaJII,Ha.;I oIlI,I6I{a }Ie trpeBOcxOAIlJIa 0,035'

flocxolr,xy B ilureparype 6bur[ ynaBa]rr,r.rr Ha HaJlllrrr4e 6ucrpoft [epe.NIeI]Hocrrl

npo{rdreft utivft o ou'eHrpi 1.ayyl,i }taccnoner.r U41, rc AJIfl rex lroalefi, rAe I4II-

repnar Ha6JrroAeHr,rft qanu'oft o6[acru cocraBJIflJI 20-30 MIIH I4 6olr'ule, rrpo{uJrr'

JrI{HTIII CTpOI4JICfl AJL1I Ha}I{AoIo Ha6JIIoAeI{lIfl, C TeM aITO6bI l[OE{IlO 6rr"nO npOarra-

Jrlrar,rpoBarb ero rroBeAeI.II,Ie B ItOpOrItLIx I{HTepBaJIax BpeMeHI4. SHCuOBuII,III4 IIpo-

AoJrlr{aJrl4cr, I -4 uutt." Ha pv,c. Zro*a';nbr rpo{uru Jrrrr.rr{r4Ho c 7.IX ro t0.X L977 t. flo oc,r op-

Ar4nar orJroir{eHr,r r4rrreHcr.rBHocrr{ B eArrHtrr{ax }renpepblBEoro cilel{rpa' }Ii:9r1,
orcarera AX, coorsercrByer Brraqeur4lo AJITTHII BoJIHLT JIr4rIrrIl FIo, panuouy 65tjZ,6J A'

I{e r{c[paBJrer,rHoMy 3a flyqeByro cHopo_cTb 3Be3Ar,r r4 Ba CKOpOCTb ABI4]r(eHr{fl 3eN{-

ru. IlocfleAnss r,reMe;glacr, 
"or 

+t-8,5 Ao --8,7 HM/c B rreprroA Ha6rroAeHr,ft c

7.IX uo 30.XI 1,977 r. FIa prncynxeMoll{Ho BI{AerL' qro uIIreIIcI4BIIocr}"[I'II]I{I'I Hd

rrcrrr,rrbrBaJra r{oJre6aHr{.fl or 3,3 Ao 4,5 ro orrloltreullro r( ypotsIrrc I{enpepblBHollo

cneHTpa. flpo{utr acr,rMMeTpr{qerr, IIpeo6.rIaAaeT LIIITeII0I4BHocTb Hpacnol.o KOM-

rroHelrTa, Ma6cr4Myr[ IrHTeHcrdBrrocrr.{ elo ilorlTr{ BcerAa coBrIaAaeT c l'0, r[uolero-
Br,rfi noMrrorreHr rpyA;o-uirq;"ru. flo.,ryruuprrr{a rpoOI,IJI.fl 14BrIerIrIJIacb or 5 Ao

B A, a ml{prrHa r-xpunrax - or 1050 4o 1370 xrr/c'- UuOn.i.rir" BS:XI 1977 r. ror(a,brBaror rlpo{rr,Ib rtrr*v, H" rguqr I9^rrB-
t{eHr{Brrrr4Mcfl rlo orHomelrldro n [or{aBaIrHr,IM "u prc' 2 (pruc' 3), a 30'I t-9[9;'
napr.raga npo{unr pe3l(o I{SlvIeHI{JIaCb. flolyun4pl{Ha eIO yBelI{qIIJIaCb [O /,iJ 1I'

BepilII{Ha CTaJIa II9aITI{ IIJIOCHOfr, I4IIT9flCI4BHOCTT4 ()IIOJISTOBOIIO II HpaCHoIO Hol\I-

rrorreHToB rrOrtTI{ 
"parrrrorau. ,[,alsUefiruee paBBI4TIIe UpOSTAIX Hr, HaH IIOfia-

Br,rBaror ua6nrogeu-ufl B ceHr.s6pe 1979 I.(PTc.4), runo IIo JIIIIII4I{ yBeIl4qenu'fl

r{}rTerrcr{BIIOCTu {1ao11erOBoIO I(oM[oHeHTa. MaXCuUyu-e^rO I{I{TeHCI4B}IOCTI4 CilIe-

qerr B Hoporr{oBoJrHoByro qacrb creKrpa npl4MepHo Ha 70 xlt/c' cartr,rM flpl{Meqa-
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Ptrc.2. [Iporlr,r.nrr Jrr.rur.lr.l I{s. c 7.IX no
Ij.X 1977 r.

Pzc. 3. IlpoSrarz tmuu Ho [o Ea6ilIoAertr-
su 30.XI 1977 r. u 30.I 1979 r.

-20 -/[ [ /0 -20 -/0 0 /0 zl 
"frd fld Alv,P,

Te.rrf,Irlls{ -sRJrflercfl Tor dlal{T, rITo rrrITeIIcLIBIrocrr a},II,ICcr'rIr B JII,IiIIILI Ho ctr,tnno
BoapocJra 28.IX, r{orAa orra rrpcBr,Icr,IJra 6oJree qe},I R 6 paa ypoBells llellpeplJR-
Horo crertTpa. Ee ar{Br{BaJrerrrrrafl rrrr4pr,rrla yBeiluqI,IJracl, rlpI{r{epl{o IIa 10 A s
cpaBUeI{nI,I c npeALrAylIrrrI }Ia6rIoAerILIerI 18.IX 1979 r'. IIa c.regyrorqr,rrl i{errr, erqe
IIpol{oJrllia.rrcfi pocT rlrrrerrcr,rBrrocrr,r D}rr.rccr.rfi, a ua6rroAellr,rc 1.X uoriaaa.[o yirie
rre6oJlr,[roe yN{errr,[IeHr,re ee.
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Arrarorlrqrrylo Haprl4uy rroBeAeHrrf
nor{aabrBalor r.r npo$lrnu I-Ig ll I-I, xax
s 7977 r., ran u s 7979 r._3tlr rpo{I4-
.Jrr.r npeAcTaBJlellbr rra pr{c. 5 cootnetcr-
BeHr.ro AJrs AByx cesoHoB IIa6nrcgeuuft'
Ha plrc. 6 noxaean xo,q r4BMeHeIlIrfl 3I{-
Br{BaJre}IrIIofi tuupr,rur,r r\Lrur4 Ho ra ee

I4HTEHCI,{BHOCTI{ IIO OT}IOIIEHI{IO IT HE'
lpepr,rBrloMy cneHrpy uo na6,rrogeuuRu
n cerrra6pe 1977 w n cenrx6pe 1979 rr.
Ouru6xa B oIIeHHe aRBI{BaJreHrtrofi mu-
prarrbl rre upeBocxoAl4t *0,{ A. 34ecl
BI4AIIbr tr{3MeHerrl4fl I{HTelrcI4BHOcTI4 or
'troql4 R IIoqIrI B npeAeJlax 3-5 A r{ 3Ha-
III{TEJIbHOE BOSPACTAIII4E EE B HOHqE CEII-

rn6pn 1979 r. 3ur 4auur,re roBop.sr o

6onsmoft rlecrallrroHaprrocrlr Ha rloBepx-
HocTr{ BBe3I(br ra B o6oflo'rrte, o}ipy}I{alo-
qefi ee. lla puc. 7 gaurr npo{u;ru rurll.fiur
1,5876 FIe I 71.nn lrexoropDrx rro'{eft ua-
6nrc4eultfi. 34ecs ranllte BaMerH& trope
MeI{Ho cTb LIIITeHcI4BITOCTLT 3MI{cclII{, x oT-'I

o6rqax ldrrrelrcl4BllocTb ee ue6olr,-
III AfI.

,[ra rraulrfi H, ll Hg orIPeAeJIeIrbr
.cJreAyrox\r,{e xap aItTepI4cTr4Itrr: aKBrrBa-
Jler{rrlar IrII{pI{Iia (trft), no;ruafl rIoJIy-
rJr{pr{rra lL}" (Il2)1, rII4pI{IIa B Itpr,rJlbflx
(b) , ocraro.ura.rl I{IIreI{cI4BIIocrIr B I{eIlT-
pe JIL{ITLII,I I2,., BbIp&}HeII}Ia.fl B AOJlflx IIe-
EpepbIBIIolo crenrpa (A.nn .trururra IIB
ATA B EJI IiIII4H A N P I,IB EAEHA AJI-'I TIUO;T E:TO -
Bolo r,r Hpaclroro HoMloIIelrron). Bce
arrr Aalilrrle npI,IBeAeIIbI u ra6n. 2, JIn-
uvr. LIo, I{aK orrleqaJlocb r}blrlre, tsrrAHa
BcerAa acLII,IIIcrprrqIroft. V .;rr'rnrra HB
rra ner{oropr,rx upo{u.nax N{o}T{Iro I:}L{-

Aerb c.na6r,rir Horrrrouellr. B L977 r.
aro t[l.ro.ueronr,rfi (V) HoxIrolreur, c]Ie-
rqertrrrrii B ltoporrtoIloJII{oByIo qacrr)
crrenrpa, u 1979 r'.- HpacIlbrfi (R) nor,r-
r oHerrr, cuellenll t rr,i B AJII4TIIIOBO JII{OIlyIO
.qacrr, cnexrpa. B ceura6pe-uol6pe
7977 r. orrrorreur,re V/11 coctanJrflJro B

cpeArrerr 0,81r, r. e. V ( R, a u 197{) r'.
orro 6r,rno paRrro 7,37 ,y ) R. I4rruepclra
orrrolrerrr,rr Vi R rrpoLIBolxJta rrocJre
30.I 1979 r., HorAa lIIIrerIcI,IBIIocrr.I
ItoNIrIorrelrron 6r,urr.r ItoaITI,I paBIrbI.

t/020J4
Hor Ah,A

rrrrrrrrr lTo n centn6po

,,

1B

1'

-JA -20 -/[

Pnc. 4. llpo{I,rnr.r
oxra6pe 1979 r.

tlro6rr rrrrrepnperr4poBarr, rra6flroAerrrroc rroBeAeIIIlre uo4opo4uoit DTILICCLII{

B crexrpe lar,rrrr,t ltaccr,roueu, M6I npoBeJrrr cofiocratsdrrcrrne c na6;rro4eul,rtrr,rI,I ee

s 194t r. [1,8]. Xor.a n Dror rreprroA arrrrrB]rocrb BueBAbI 6r,r;ra 6onee cra6ofi,uerr
r 1979 r., rra6rro4asrllaeca rorAa r{Br,IeIIeIrIrrI n npo{n"re H0 ueligy 5 r,r

15.IX 1941 r. cxoflrrlil c retrrr4, qro rrbl Ha6rIoAarL{ Nle}ri[y 18 ra 29.IX 1979 r.
B parrrrax u4eu A. A, Eoapuyn.l, BT,ror(&B&IInoft r'rr,r etqe B r{oIIIle 50-x ro4on

[Bl , .rro n arrroc{epe lauurr Itaccraoneu r{o]'yr rrpor.rcxoAlrrl, flpoqeccbl tuna nr,r6-
pocon Blilcor{ol,ror{r43oBanrrofi unaallbr r,ra }reAp BueBALI n o6orouny, Ita6rttogetrtal
ee s cerrr.fl6pe 1979 r. HaarecrBerrrro r,rolirro o6'r,flctl14'r'b raH: r[e]I{Ay 18 u 28.IX
rrpor4aorrreJr lroulru,rfi Br,r6poc Br,rconoI{orrr,raoBarrr:rolo Re[IecrBa rra BI]etsAr,r, Itoro-
prrii lt nprrBe.rr H yBeJrrlareflr4ro rrrrre]rcllB]rocrrr rfuoneronr,rx aMI,IccL{oIIHIJx ItoNI-
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Pr.rc. 6. 14arteuesrle aItBidBaJler.rrr{oii ruapunrr
(unepxy) rr rr.Hrcr{cr4BHocrtt (rruray),lruun
Ho n ceHrn6pe 1977 r'. (npy;uxr,r) rI B cel{-
ra6pe 1979 r. (npecrurn)
IIIHara Ear Arfl 1977 u 1979 rr. o6qan

,p
Z

flo]rerrroB, cr{eqe}Irlblx B r(oporltoBoJrrroBylo alacTrr crrexTpa. Beflltqr{Ha c}Ierr{e-
rlrrf +r4oJreroBoro Hoil,rilorrenra Arrfl Hg cocraBJr.rrer trpr.rMepHo - 180, a ,qJrfl
Hr - 105 Hu/c.

Itart nortaar,rBaer ra6Jr. 2 r,r coornercrByloulrre prrcyrrnl{, rruTe}rcrrBrrocTr, aMrrc-
CI{O'I-HE,IX .TII,IIIIIfi BOAOPOAA I43},IEII.flETC,A B UE6OII'IIII4X IIPEAEJIAX OTO AI{,fI ITO AIIIO
Ir Aall{e IJ I,IIrTepBaJIe He0HOJILHI,IX Aeo.flTrtoB I,rr4IryT. 3rll rleltelrerlr{fl MOIyT 6bITr,
cBr4AeTe"rILOTBOII Ha.[LIrII4.tr IIeCTaI{r4OrraprrEIx rrpoqeccoB, Trrlra BbI6pocoB rrpoTy-
Separllen, npoucxoArrqltx rIa rrotsepxHocrr,r BBeaAr,r, r{ }reoAHopoAr-roit rrJrorrrocrr4
B o6oJrorrxe. Vuen[.Ieru4e r{rrrerrcr{Rrrocrll aMr4ccrrr{, Ha6ilroAalorqeecf B nocJre[-
Ilrre roIlbl, r'oBopl.IT o6 Yne"nr.r.rerrr4l,I l,rou{rrocTr4 060J1oqr{I4, Irpor4clrleArxer{, Br{Ar1-
Iro, B pe3yJlbrare Bospocl]Ieft aHrr4BrrocTr4 BBeBAr,r. Bo;nee nogpo6Ho DTr4 r43Mer.re=

nr.ra 6y4yr aHaJIr{SI,IpoBarbc-fl rrprl paccMorpenr.rrr ee clenrpa norJrorqeHr4.s. Ha6-
JrIoAeIII4tI rroHaBbIBaIOT, arTo c 1970 r. 6onee aleTr(o cTaJIa [pOEBJrflT];crI I4rrBepcrr.g
orfroulelrr.rfl r4HTer{cr4B}rocTefi sr,role:ronoro r4 HpacHoro HoMIIoHeHToB BoAopoA-
HLrx JILIlIrlfi, BoSIIoliIIo, 6narogapfl Bo3pocmeft o6u1efi r4lrrer{crrBr-rocrt.- Sl,Ittccrilu.
Ana,rug Ha6rroAeHr4fi 1970-1979 rf. [pr4BoArlr r( BanJrroqeHr{ro, rrro rrpoAoJrx(r4-
TeJIblIOCTr, TIOJIITOTO III4HJTa r] I4Bil,rerreHrru v/R, r{aK Br4AFro }ra pr4c. 1, coctanlaer
nplrMeplro 4 roga.

9to nacae:rc.s neper,reHlrofi penrrenoscxofi oMprcculrt To HaM rrpeAcraBJraercfl
nara6onee BepOflTHbIM, aITO oHa BoSIII4KaeT B MoMeIITbI HaLI6oIee CI4JILHLIX BbI6-
pocoB Br,IcoHor,rorTr4BoBaHHofi rrJraSMr,r r4B HeAp 38e3AbI. B nOnray ETOrO MOlfieT IO-
BoprrrE,, Hanpr,rrrep, rd raHoft Safir.

Corractro [9, 10] peHrrer-roBcr(raft uoron 6r,rr aaperucrpr{poBaH n norlqe 1971r
rI R HoHqe 1975 rr. Srra uouerrrr,IcoorBercrByrorpe3r{oMy yBerr4qeHrrro rr}rreHcr{B-
I{ocTLI Sr.ro.netonoro RoNlrroHerrTa r,r o6qeMy yBelr4qeHr4ro r4HTer-rcr4BLrocTr4 oM.:,rcclr!|,
tlro B cBoIO oqepeAl yKaBbIBaeT Ha MOIIIHbIe npoqeccbl, npoI4CXoAfltIII4e I{a ee nO-
tsepxlrocrrr.
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Ta6,nrrqa 2

w ,,, i,lal rr, z), ,&

00h 05m J 21,98
00 09 | zo,s
23 35 | Za,SS
23 28 lztta
23 37 | zO,s,s
23 43 lzo,to
23 30 I rg.os
23 41 | ro,So
22 55 | fi',ts
23 14 | ts,oo
22 32 lzO,8z
22 40 lzz,t3
22 28 lzt,zszl 47 lzz,t8
18 57 127,t5

18h 17:
20 {t4
23 40
00 04
2t 14
23 07
20 20
22 tlt
20 36

n l24,tB

5,5
6,0
5,5
5,5
6,5
5,0
6,7
D,h
8,0
b,2

5,7
4,9
5,6
6,lr

7,5

.1
5,5
5r5
5,5
6,2
5,8
6,1

2,08
1'6
2,02

2,31

2,70

2,t l
1,EB

2,50
2,60
2,65

3,18
2,7 7

2,45
aFn

CE

5,0
2,8

J,J

3,0

2,7

4,0
3, ir

4,2

Z,D
2,0

1050 I 4,14

u60 I q,s
1100 14,3
1140 | t',lS

114(' I :,s
r:rlrt I n,n
1740 I A,z
1280 | o,to

b, RMlc r'tr0

1977 r.
7lg.tx
8/9.rX
9/10.rx
10.IX

15.IX

18.IX

19.IX

2l.IX
10.x
30.xr

1979 t.
30. r
14.tx
17.IX
18/19.rX
28.rX

29.IX

t.x

7,24
1,28
1,27

7,29

1,32

1,45
1 ,35

1,84
1 ,80
1 ,80
2,02

1 ,95

7,57
1,51
1 ,51

1 ,58

1 ,53,

1,71

1,52

I ,53
1,70
7,62.

1,47
1,38
1,30:
1,50 :

7,43.

162
495

585

680

495

1,95

650
495
495

680
555

555

680

florararc, qro AaJrb,efimue na6rrcIeHr.r.fi lauurr ltaccraoueu B
noM ArratraBoHe cler(Tpa rroMoryr B Bbr60pe Har60ree nepoarrofi
rreHyJr.flpHofi sBeBAbr.

B aaxilroseuze Blrpafi{aro rrcxpeuuroro 6raro4apnoct, A. A.
lpoqTeHue pyl(ofirrcE u BbIcI(aBaHHbIe SaMerraEufl" It coBeTbr.

,{ena6pr 1979 r.
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vAH 523.841.374.4

CIEI1TPAJII,HOB I,ISyIIEHI4E SATMEHHOfi IBO]IHOft V822 Aql

T. M. Pa.rxoscriarl

flo 30 cneHrporparrMaM, rronyqeEErllt B IIepI{oA 1968-1979 rr. c Al',Iclcpcr',reii 36 r',l 12 A/tc\r

B Ar{arra3orre },g3bg-4900 A, ,ayueu cre*rp aarirensofi cficreMbl V822 Aql' XapaHtep uaruc-

EeHr{.E Eorrrypon tr.ruuii BoAopoAa, rellus?u4471 u?'4026 I{e I u MaTEIIE 1"4481' Mg II c Sasoi'i

BaTMeErrfi yr(asbrBaeT Ea BOBMOIIiEOe EaJII{q[e EecTaql{oHapEblx llpoqoccoB B cl{creMe' Ha ocao-

Barrr{r' BaBrrc[Mocrr{ cne(TpaJrbrroro RJracca crrcreMr,r or $aan fleprroAa n r'ipr'rroii JiyrleBblx cl{o-

pocreii cAeJraE BLTBOA, qTo B rJIaBsoI\! MI{EIIMyMe saTMeBaeTcfi 6olee pannr',rii nonnonent vB22

Aql. oqeneubr crrer(rpaJrbrrbre I(JIaccLI KarI{AoIO IIB NOMIIoIleEton: sp1 -82,5; Sp' : B9'5'

I4a Hpunor:r ryseBbrx cxopocreft o[peAeneHl;I IIoJIyaMIIJlIIry4a uyuenoii cltopocrl',I 1( (H) -
: {li rrn/c rr cnopocrb qeurpa Macc cl4creMln y:42,7 rtulc'

spEcTRAL INVESTIGATION OF ECLIPSING BINARY V822 Aql, bv T. M' Rach-

kouskaya._ The spectrum of eclipsing hinary vB22 Aql has been studied, using 30 spectro-

gru-, obtuirrea in lgOg-t979. TIie dispersion rvas 36 ancl 12 A/mm rvithin the spectral range

Issoo-rasoo A. Thebehaviour oI profile variations in hydrogen, L4471 and 14026 He I and

1"4481. Mg II lines rvithinthe orbital periods indicates the possible preserce of unstable pro-

cesses in the systemvB22 Aql. Basing on the dependence of the spectral class on the phase

of orbital perio,Is, it has been estabilisheil that in primary minimum the earlier component

is eclipsing.
The spectral class of each component of V822 Aql has been estimated: Spt - B2,5 and

Sp, -B9,li. The follorving pururo.t.., have been obtained from the velocity curves: the

semi-amptltucle of theradial velocity 1( (H) : 113 km/s and the velocity of the system 1:
: -y2,7 kmls.

3neaAa v822 Aql HaR sarMeHHa.E ABoftHafl c treplroAorrr P : 2d,6477 [1] 6ura
or*prril HrHorrruL B pe'yJrr,rare aJr_er(rposorouetpuuecgrrx r'ra6nrogeuufi.

itpruu, ,yru"urr.*po.rttvry,r Aqlrroirpoeua (DurqqxreparrAoM It] uo c^n^en'r-

porpaMMaM c Ar,rcrep;;Ztt i-:33 u '66 A/rtru, roryqeIIHr,IM B nepr4oA 1936-
igg0 ""., rr 

Br,rqrrcJruiii"t*orupbre op6uraJlbHbre aJreMeurbr cr4creMbl. @utuAiHe-

parlA IraltreJr, rro ooprol,YB22 Aql pan-eu p :5a,29510, t' e' n 2 paaa 6onr'lre

BlraqeHI4.E, ItoTopoe 
-gaer 

HTa1OJIIIIII{, (Dr'6q4xrepaJlA I'ISMepI'IJI JII{IIIr JIIIHIII{ tso-

[opoAa ]r B He*oropu,i cnyrar* ]"44BLMg II.Iag 6r,,,o orMeselro, sro clle*rpailb-
Hbre Jrr{Hr4II B BBeBAe mIIpOHI{e I,1 paBMbIT},Ie. Oseur, CJIaObIe lluuvrr.t BTopllqHol'o

RoMIIoHeIITa 6r,rnu nfapru,I TOJILH6 IIa HSCHoJIbI(ux IIJIaCTI{HHax U I{3Mep'flJII{Ct'

(Dnrq4xrepaJIAOM JIII11I6 AJLfi oI{eHI{u OTHomeHI{fl MaCC II9MIIOI{SHToB. (DOrOuerpUn

cner(rpoB VB22 AqI OrarqgrxeparrAorf He rrpoBoArrJracb': 
Cri.;p V6ZZ Aqf 6ur'uayieu ,raMrr [2] uo cregrporparrar'ran'r 1968 r. c D:

: gG .a.d*. Mrr Br,ruoJrrrr4rrr{ oro}r{AecrBJrelrl{e c[enrpaJr-rrHrrx Jrr4rII'Ift rr HaIIJII{

clexrparrrrrrbrft Hlacc crrcreMr,r yB22 AqI panurrlr 85-BB, oAHaI{o o6napyxrrnrr'
qernrrx [pr{sHa6oB Bropr{sHoro HoMfio]regra ]raM rre yAaJroc],. rrostolty B AaJIb-

HefilxeM MEr npoAoJrlI{r,IJIrr Ha6[IoAeHufl
aroft aBeBAr,r c 6oree Bl;Icofioft Alacnep- 

flv

ct.efr. 
DDruvnvs 

o31
Coscer{ HeAaBrIo B. "fl. AilgyceBa r'{

B. N{. Itosarre}Ixo t31 ony6rrunoBarla
norrHyro fipr,rByro 6necna VB22 Aql,
rra6JrroAeHnyro B l{Berax U, B, V
(puc. 1). Antopnr [3] yroqululu reptroA
crrcreMbr, flafiAeHHblft Orarq4mepar4ort
[1l, n upzmJlu r( cJIeAy]oqLIM BLTBoAaM:

1) uonaaatenn rrBera (B - V) n
(L/ - B) BaBr{c.sr or $aau repr4oAa;
B T,IOMEHT IJIABIIOIO SATMEHI4,E CIICTEMA
(I(pacHeer), R MoMeHT BTOpI4SIIOTO -<rory6eer>;

Pac. 1. I(pvnas 6necra V 822 Aql ro na-
6rroneuuxr*i n {unrtpe V B. fl. Arnyconoii
ra B. I\{. }tonanenxo [31

z/

/,J

7,,f

".'.., ,. ,'"
-l,
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P:ac,4,3asllcraMocrB onBtrBaJrerrrEr,rx mflptrE ttrrurrit W1u or fraBbr q AJrfl Jrlrrrl4fr He I rt NIg I
O6ogaa.reHzg re il{e, qro u wa Puc, 2

2) {opua Hpr,rBofi 6.lrecxa cBrrAereJrbcrByer o flBJIeHrrEx rlecral{rrorlapHocrl,I
B cr4creMe VB22 Aql.

Hranre r4aJrararorc.fl peayJrr,rarbr rlccJreAoBar{rr.rl crler(rpoB VB22 Aql, na6rro-
AaBrrrraxc-rl rIaMIr B 1968-1979 rr.

1. MarepuaJr rra6Jlrogeuufi u ero o6pa6otxa

Ha6,nrcgenufl 6Hra BbrrroJrueHblcAlrcrrepcl4eir D:36 ,4./rrtu Ea cfler(Tporpa{re
ACII-I1 1,22-m pesilenropa uc D : lZ A.lum Ha clrer(rporpa{e HyAe 2,6-M pet!-
Jrexropa ltpr,rucxoft acrpo{raalruecxoft o6cepBaropr{It B ctrer(TpaJIbHoM Ar{anaBorre
13700-4900 A ua BMyrrr,crr.nx rr{rroB ZU-2,103 aO [togax r4 A500. B ra6r. I

vo,fi

f/
4"t

I

1",

,/
4"f

("f

lo
4J

/
II

1968 r.
17l18.yll *
25126.Yfi

415.IX
l0l11.lx

u2.x
7971 r.
9/10.IX *
20lzt.x
1972 t.
2l3.Yrr,6
5/6.X

14l15.X

1975 r.
24l25.YtI
30/31.Vrr

8/9.VrIr

th 50m
I 1.5

tL0
4. 70
120

I ,35
20

1976 r.
29/30. VII *

213. Vilt *
415. yilI *

13114. Vill
14115. Vllt
r5l16. VIII

9/10. X
12113. X

1979 i'.
12113. vt
16lLi. vt

7lB. vil
Nltl. ytl

5/6. VIr
9/r0. vlr

2l3. rx
3t4. tx
B/9. rX

2h 30m
300
300
430
300
430
400
.) zro

300
315lt 45
400
400
330
340
400
530

0 ,68
0 ,42

0 ,78
0 ,71.
0 ,42

0 ,75
0 ,87
0 ,59

36
36
36
Jt)
36

36
36

36
36
36

36
36
36

OP ,71
0 ,21.
0 ,94
0 ,08
0,03

36
JO
36
t2
12
12
12
t2

0P,91
0 ,57
0,95
0 ,65
0,83
0 ,02
0 ,39
0 ,96

130
130
150

4
230
330

2,
2,
2
2
2
.)

2

0
0
0
0
0
0
0
0
0

,77
,52
,50
,11
,97
a,

,26
,4"1
,40

Ta6rr,rqa 1
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H/, h-----> co6pauu Hexorop6re AaHrrr,re o6 ueyuae-
Mr,rx cn er(Tp orp al,rr{ax. d) aBrt, npr4B eAeH_
Hbre B rrocJreAHeM cror6qe ra6.n, l, nrr-
qI,ICJTOHbI Ha MOM0HT CepeArIHbI BI{CIIOBIII-
r{rrr4 corJracuo e{elreplr4e, uoryueuuoft
Nrn YB22 Aql aaropaun [3]:

Min I : JDn"2442577,333 +
+ 5d,294950 E.

O6pa6orra crer(rporpalrr,r cBo,(r{;
JIaCb B ltorreqHo},r r,rTore K nocTpoeHr4ro
noHTypoB, orrpeAeJreHr4ro SnBr4BaJreHT_
Hbrx rtrr4pr,ru luttufr. r{ rraMepeHr{Io tro-
Jr o)fi eH I{.rI lultttit A Jr fl B bllrl{c JI eura.E Jryqe-
nofi cxopocrr,r.

1,,
'r/ ,/376a _ 4./f

7,/2. --- 4t/
7fz. ..... {/2
A,i, -.- nn?

Pz,tz

fte _ 40f
76e --- l,//

76a 
- 

4"7,/
Zla. --- 0,40
7/a..-... {42
7Ze. -.- {42

7t?. _ 472
7,fe --- 4 7,f
7g?...... 47/
7na -.- 40J

Prc. 5. tr{aMeserue r(ourypa ao4opo4uoft
rrltr.vtn H, c Saaofr treptroAa

TJze' + lzl 2. I(ouryprr rr axBr{BaneuTrrbre rrr,rprrubr
Jlnfivu

Itain4an r4B noilyrrerJlrr{x cner(rpo-
Ipar{Nr r{SyrraJracb rreSaBr,rcr4Mo oT Apy_
rl4x, oAirar{o Ba ocrroBy 6r,urra Baqrr,I
crrer{rpr,r c D : 72 Alv.xr, HoropEre [o-
3B O JI IIJII,I BEI,'IC}IIITIT COMHI4TEJI I,IIbIE I{O-
NreHrLI npr4 paccMorpeHr{r4 crpynrypr,r
noHrypoB tranr.rfi B clemrpax c Ar,rc-
nepcraefi 36 Ahru.

I(aH yrrre orMeqarocb uauu [2] . n
crreHrpe VB22 AqI rra6"nro,qarorcfl paa-
r{r,rrbre lr r.rHr4r,r B oAo p oAa, uefi rp alrrroro
reJrr,rfl u 1"4481 Mg II, a rar(ilre rrexoro-
pbre rrr.rrrr4r,r O II u Si II, rro onr,r Ao-
BoJr6Ho cra6r,r. Ha6rrogarorca raxirie
r{e}riaBeaAHr,re rnHuu If n I{ Ca II u
rrorroca ),"4430 A. NIrr rre rrpr{noAr{Nr
BAecb crrr4crta Bcex rvuufi., o6uapylrierr-
Hr,rx B crrexrpe YB22 Ac1l, rax Han oFrr4

6r,r"nu ony6JrrrnoBaHBr rraun parree [21.
1\4r,r paccnfarpr{BaeNr Jrr4rrr,rr{ BoAo=

p oAa, ca[Ible LI]rTe]lcrIB]IbIe JI fi IILTI{ I.e JI I4fl
?"4471 u )"4026 r.r rrr,rrrr4ro ),4481 Ntlg II.
,[;r a nep eur.rcfl e]rrrbrx tr l.rnr,rfr 6r,i;r r.r- no-
crpoerrbr r(oHryprJ, onpeAeJreHrrr Er{Br{-

4t
tt
'Z

BaJIeETHLIe Iu4pI4Hl,I lI [poCJIe)fieHO I4x noBeAeHI{e B TeqeHI4e op6raranr,uor0 nepr{OAa.
Ha puc. 2 ra 3 upuneAeHbl BaB[cr4Mocrra Irrrrpr,ru tuaufi, na uonosuue r4ure]rcrdB-

II9c1{ A},172 _or {aan uepuoAa q Arr.fl nuur,rfi BoAopoAa (pnc. 2) u nuttuir. He I ra

Mg II (puc. 3) . 7Ia rpa$unoB Br{AHo, uro ua6nro4aerc.s ssuo Bbrpa}r{eHHoe yMeHb-
rneHl4e roJlyrlrrdprrrr nwr.:ufr. H u He I s6rr,rau rJraBHoro MrlHr4MyMa (q : 0P,0)
r4 Mellee .rlpxo BaMerrroe - slrruam Broprrquoro (q:0P,5). l'rra )u44\l Mo)r(Ho
JrI4rITb rrpeAloJrararb yMeHbrrreHr{e L}r112 n {aae g : 0P,0.

B6nuara {aau q : 0P,75, coorBercrByrorqeft gJroHrarlr4rr, cyrqecrByer BaMer-
rroe rroBbrrrreHue [oJryrurrpr4H Jrrtrrrlfi Hr, H6, ?u4477 r4 MeHee Bbrpax{erruoe AJrfl
luuuir )',4026, ra oco6e.nuo Hg n )'448i.

B oxpecruocrax {aarr, coorBercrByrorqeft4pyroft rorrne aJroHraqrar.r (p :0P,25),
yBeruseHl,Ie Al,y72 flocrarorrllo BaMerrro B JrIrHrr.Ex Hr, Hu, X4471, )v4026, u ero
Molnuo Jrr,rrtrE [peArroJrararb gla nwnufr" HB u ]"4481 .

Ha prac. 4 upuue4enbr BaBVcr4MocTr4 gnBrlBaJreHTrrrrx urrpr4H Wx ff {aarr 4.rra;llllrir He I u Mg II. Ten4enqraa rroBeAeur.r.s BeJrr.rqilHrr W7 c fiaeofr. B o6qeM
raKa.fl ?fie, Kar( r4 BeJrr4qr4Hbr Llvlr, paBBe qTo ue ua6,nrogaeTcfl yMeHbrrreHr.r.fr
exBrrBaJreHTnofi mr,rpraul"l W7 n6tner,r MorreHTa BTopr4rrHoro Irr4Hr4MyMa (,p : 0o,5).

84



to447/ Hel h 4026 Hal ?v 44f/ Ygll

h+

Qrrut

rl,'.u -4otl,l

4t[ -4//

4Je-442

.4 4,f

4tt - qtt

4f,t

4f,j
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B o6qelr puc. 2-4 
',o,BoJr.Eror 

npennoJrararb, qro cucreua Vg22
IrB 3Be3,q, y noTopblx upEcyrcrBylor OAHI{ r4 Te }fie cneHrpaJrr,HEre

Aql cocrour'
JTILHIJI\ BoAo-

poAa u reJrtrfi.
Paccu^orpuu troBeAeHr.re KoHrypoB nu:n:afr. V822 Aql

prlo. 5 u 6 npegcraBJreHbr Kogrypbr rru:fiufi. noAopola H^,
reiru.s )"4471 a 1,"4026 u rroHr4BoBaHgoro *a"rr.s- t44Sl:
{aaax crpynurrpoBaubr.

B reqeHr{e neplroga. Ha
(puc. 5) r.r Hefirpanruoro,
Ha6nrc4enu.s n 6rlrBxr.rx

I(aH.nraguo ag plz'c.5, u {aaax,6rraaxux r( rJraBrroMy Mrrur.rMyMy (q :0,96_+_
-+-0P,03), xoutyprrJ:[? cllMMerpnqHBr rul AocraroqHo xopomo (aa ucxnrouegrreM oA-
noro) conuagaror. B cne4yroqefi rpytrtre (rp : 0,08:. 0p,lli r{ogryp crarroBrrrc.fl
Itrtrpe, Ho crpyr(rypa ero ocraercn upemnefi. B {aae 0P,26 s crrHeM KpbrJre
trorrBJr.flerc.E aaMerHa.a BcllyqeHHocrr,, n {aaax 0,39 r 0P,40 oHa rrepexoArrr B .fiBrryp,
Aenpeccrrrc, r(oropa.E rrcqeaaer B rrocJreAyroqlax {aaax.

Boree uecra6urrno BeAyr ce6a xonrypr, .rrrnrufr He I u Mg II (crr,r. prac. 6).
,{ame upu 6ernou ilpocMorpe puc. 6 Harrparrrr,Baerc.fi BbrBoA o-6 ,roiarrerrrr-nu"t
ulrreHcrrBHocrr[, raK r{ crpyr(ryprr nuurafi. flpatga, B Her(oropbrx clyrraflx pac-
xolfiAeHrle B orrrx xapaKTepucrrrr(ax Mo)fter 6rmr o6.saaHo paBHoMy RaqecrBy,
ctrer(rporparulr (ue4o4epx(Hr,r rlJrr{ flepeAepmxrr). 9ro6u r{Merr, trpeAcraBJregue o
BOCIIPOI4BBOAI{MOCTtr, MbI XOTIIM O6PArZtr BHI4MAHIIE HA TPI4 AATbI, KOIAA B OAIIY
uo'rr 6r,rru c{ororpa$upoBaHbr rg ABa crrer(rpa. flpu aioru Mbr rrpeArroJraraeMrqro B reqeHue Hosr B ctreRrpe YB22 Aql He rrpotrcxoAr4r cyqecrBeHHbrx usMe-
ueurafi. 3nr ga:rrrcoorBercrByror {aaau O,OA; o,z1 n 0P,83, rAe cnJromHr,re rr mrpr,T-
xoBbre IrulJllu" coorBercTByror paBHbrM ctrer(TporpaMMaM.,Bn4uo, qro coBlaAeHr{e.
IgTtypou B reqeHlle ognorf Hoqlr AocraroqHo xopomee, Ba ucnJrroqe:uveM rr:lr1uyr-
X4026, r(oropafl Ha oArroM r4B crrefiTpoo pacnorroixena s o6nacrra HeAoAepmr(rr.

[tapruna r(oHrypoB Ha pr,I-c] 6 uoanon.ser cAeJrarr, Hefioropbre Bar(JrroqeHtr.fi.
PaccuarpranaeMbre il:z;r^rr:gHe I z Mg II trMerorgocrarou"o-paaurrrrrft Houryp,.

rrHTeHcrrBHOCrE r{Oroporo MeH.serc.fl Har c {aaofi nepraoAa (cm. ranme ]F-apuc.4),-
rar( rr HeperyJrflpHo B^o^B^per\.19r1.1_(cu. pllc. 6). floc.rreguee yrBeplr{AeHue oqeBr,rAHo,.
Harrpr{Mep, r {aaax 0,96-0P,03; 0,08-0P,It, 0P,4b.

ocuosgoft mupoxufi no,ryp B Hexoropbre {aarr ileprroAa: 0,45-0p,83 Ara
oTAeJIbHbrx ,qar na6rro4eurafi uoxaahrBaer 6onr,mee lrJrr4 MeHbrtree pacrqenJreHue,.
B ocuos^HoM_pacqerrJreHrre ua6nro4aerctr B ilm:ar,r \,4471A, ouo oao6"rrro par*o.
9-{ase 0P,45, B ator MoMeIrr B Jrlt:rr:rrvt h4481 tta6troAaJrac}, acuMMerplr.s nourypa.
I-rpg-o corrracyercfl crpyr(rypa RorlrypoB y ,rrnrfi 1,4471 He I a-1"4481, $ir".
0P,83.

Tperraft BErBoA, xotoprrfi Molnuo cAeJrarb Ha ocHoBaH:ri:r puc,6, cocrorar B ToM,.qro Ha ocHoBHoM noHType B ero [paBou rrrv. JreBoM npbrrre, a Mo]fier 6rrrr, n e
r{erlTpe ltutauvl orreHb .racto ua6JroAaerc.fl Aerrpeccr{.fl. flogueuze Aetrpeccur,r Ho-
clrr Heperynapurrr7 xapar(Tep. flo-ru4ulrouy, oHa flBJrflerc.E cJreAcrBrreM Hecra-
I{rroHapHBrx rrpoqeccoB, rrpo[cxoAflqrrx B ctrcreve Y822 Aql , xoropBre rrpoflB-
Jr.flrorc.s rarufie n xprznoft 6lecna [3].

3. Cuemrpanrur,rfi xlacc

cneHrparrurrfi xnacc cucreMbr Y822 Aql Bo Bce Saarr ua6rrogeruufr Mbr or{e--
Htrrrra ro orHorrreErrro aHBrrBarrerrrrrbrx rnl{pzH ilur,l/;fi.w (44BlNIg TI)IW$477 He
I), ucnorr,BoBaB BaBI4cI{Mocrb erofi seiluqurrbr or crrenTpaJrbHoio n.rracia Sp no
AaEHDTM Boxpuyma l4l. TLs puc. 7, rAe rrpeAcraBJreua BaBracuMocrr, sp ot {aarr,
treplroAa e, BuArro, qro B ,ofipecrHocrrr rJraBroro Mr4rrr4MyMa (q : 0P,0) ctrer(r-
panrnrrft Krracc crrcreMrr YB22 AqI 6o.nee noa4nufi (Sp - BB), rreM Bo BroptrqgoMf
MrHrrMyMe (,p : 0o,5, Sp - 86). Dro ronopur o roM, rrro B rJraBHoM MtrHuMyMe.
BarMeBaerc.E 6onee paunrx B-aneaga, Bo Bropr{suoM 6oilee rroaAr{.fi.a. I(poue roro,.
uB prrc. 7 moxuo SaKJrroqI{Tb, qro ctrenTpalrnrrft r(Jlacc uraBroro r(oMtroueHTa
He rroSAuee 86, a nr:opzrruoro noSAHee B8 upzupe4troJrolr(eHur[,qro HaH B rJraB-.
HoM, TaK rr Bo BTopIrqI{oM MI{IruMyMax usr ua6lro4aeM qacTHBIe BarMeulrfl, Eclr
6rr s o6oux cJryqaflx BarMerrrr.E 6rtur noanhrMrt, To cuexTpaJrburre KJraccbr r(oM--
[oHerrroB 6rruu 6rr paBubr 86 u 88 coorBercrBeuflo AJr.s uraBroro r( BroptrqHoro,
I(OMfIOHEHTOB.
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O6parqaer Ha ce6n BHr,IMaHI,Ie
,tpanr, uro n {aaax 0,27-0P,42 crtex-
rp.a I r,nr,rft I{ JI a CC CI,ICTeI{LI rIOB},rIla-
ercfi no 81. BoauoxtHo, qro B 3Tr{x

{aaax illrt\tvr, nr,r6panr'rr,re AJIfl oqeu-
HI,I CfieHTpaJIr.HOlO I(JIaCCa CIICTOMbI,

orrJrbHo rlcHalnalorc;r naHralrra-r116o
npoqeccaMr{, IlpoucxoAftqlrMl4 B clr-
,creMe VB22 Aql, IIanpI4Mep IIarIIlj
III1IEM IOTOITOB IIEPEHOCA BEII{ECTBA.

Mu corocraBl{JIu uo.nyuenrlr,rft
r'ralru rp a{ux rraMe}IeHrrfl cner(Tp aJI b-
Iroro KJracca c saaoft c rpa{zHolr
r,rtsMeHelrr4fl rIoHaBareJlefi I{BeTa
(B - V) u (U - B) no ua6nro4e-
ur.rau AngyceBofi I,r Hosaneuxo [3]
(puc. 7). I{erpyguo Ba}rerllrb cJre- Pttc. 7. tr{arueueufle crer{rpaJrbuoro__.Rrracca

Ayroqee. noHaaare.reft qaera (I/-B) tr (B-V) corJracEo
-" l.'cyr1""rrouaHr.e xopouefi xop_ [3] crcrenru v822 Aill c saaor,l nepu6ga

peJrflrlrrrr Melr{Ay rlSMeIIeIrI4eM crreH-
'TpaJrbnoro ItJracca I,I rlor(aaaTeJlfl IIBera (U - B) cI{cTeMLI B realeHue IIepIIoAa.

2. B {aaax 0,27-0P,1t2, HorAa lrr,r na6,nroAaer\{ ilorJr;rlrre-Hrre cfler(rpaJrbuoro
nrracca cr4creMbr, oorJracHo Hpnnoft (U - B) [3] cucreua VB22 Aql cralloBrrrcrr
,6onee r.o;ry6ofi. B cs.Eau c arrrM flpoBecrrr aHaJrorr4lo c TIoBeAeIII{eM r(olrrypoB
.tvttufi. FIe I u X44Bl \[g II uart rpyAHo, rlocr(oJlbny, Har( BI4A]Io r'ra prac. 6, rax

uecra6unrnocrr, B r.rrrrepBaJre 6as 0,27-0P,42 n [pI4rII{r{rIe He orJlrrqaerc-fl or
rroBeAeIrlr.rl B onpecTlrocr.Ex rJraBrroro Mr4urrMylta. C.ne4yer orr{err{Tb JIIIIrrE,, arro

HaH paa n Sasax 0,27-0P,42 ua6nro4aracb Aellpeccltfl B ltollrypax .iruuura II,
,(cr.puc.5).' Itix yrte orMeqarlocr,,B{aae q : 0P,B3Holrrypr,r namuit?'"4471, He I u ?" 44Bl
Mg II rIMeIor uo4o6nyIo crpyltrypy- oHIa Cocro.Er I4B AByx ItoMtIoHeHroB, Koro-
pble paSAeJIeI{I{ HacToJIr,HO, qTO ITOJTOBT{rIa RamAoIo I43 HI4X I{e rIcHa}HaeTc.E I(oH-
typoor Apyroro. Itpoue roro, B {aae cp :0P,45 Holrryp }'447L rax'ae r'ra6lroga-
ercfl paBAeJIeHHr,INr, uo4o6uo Hollrypy aroft xte ilfi:uulr B q : 0P,83. B Hontype
?"448L B g : 0P,45 Aocraroqrro r.raAelr{Ho Mo}nuo orrpeAeJrlrrb DIIBI4BaJIeI{rI{yIo
rrrr4pr4rry tlur:.:,zlt4 JIrrIrrE rtoMflouelrra c AJ]I4IIITOBOltuOSOft cTOpoIIbI.

Cne4yer o6parlrrr, BHIdMaHIde rla ro, uto {aarr 0,45 u 0P,83 cootBercrBylor
cnaAy 6necxa cr4creMbr VB22 Aqt Ho BropuquoMy r4 rJlaBr-roMy Iuunnntyuau (cu.
pnc_. 1).

Ecllr urr [peArroJro[tu]\f, trro paaAeJrerrubre KoMrIoHeHTbr rl4uuft nprdHaAJle]r(ar
paarrbrM BBe3AaM cracreNrr,r VB22 Aql, rorAa rro orrlo]rreHl4ro aItBLrBaJreIlrI:rLIX rrl{-
putt X447 I u )"4481, KaH Bro AerraJrocb Bbrrrre, rvrbr Molr{eM orlpeAeJlr{rb cner(rpaJlbur,Ie
rJraccbl naxr4ofi r{B BBeBA B orAeJrr,rlocrlr.

O6oana.ruM qra{pofi 7 cuuuir noMrroHerrr B r(oHrypax X447 I' v X4487, qr.rSpoft
2 - xpacnrrft; n {aae 0P,45 trx rroJro}rre}rr{e BBar{MHo MeHflercfl. Torga rra coorlro-
ilreHr{.s ar(Br{BarrerrrHllx ilrlrpl4n uap nlurr.rfi }"447L v }."448L rtoryqurl creAyloque
'Cfl eHTpaJILIIbIe I(JlaCCbI:

0P,83) :82,5; Sp, (q : 0P,83) : A'0, SP, (q : 0P,45) =

T. e. uorxuo cAeJrarb BbrBoA, xrro rJraBubrft (6oree xpxrft nomuouent) flBr,frercfr.
6onee pauueft anes,qoft (Sp, = 82,5) , nropravurrfi (6onee cna6uft) - 6o.nee noa4-
neft (Sp, = Bg - A0). Sror peayrbrar He trporuBopeslrr BbIBoAaM, cAerIaHIIbIM
Bbrrrre IIa ocr{oBaHr4rr pvc. 7 .

B cssalr co cr(aaaHHbrM cJreAyer BaMerltrb, sro B {aaax aJloHrarlr{u 0,25 fr.
,0P,75 Mbr He BcerAa sa6nroAaeu Rolrrypbr nunufr ?t4471 u 1,"448'1,, o6ycroruenurre
paSHbrMtr fioMtrorrerrraMu, paBAeJreHrrErMr{, tro-BtrAtrMoMy, BCJIeACTBTIe TOrO, qro
r(orrrypbr arz-x ;luttttfi. BaMbrBarorcfl r,IaryqeurreM uJrr[ trorJrorqeutreM AorroJlrrrlreJlb-
EOIO UCTOqEUIta.
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4. I(puraa rrylreBbrx eropocrefr Vg22 Aql
__ Arl o.rrle,qeJre_Irxfl fiyrreBbrx cnopocreft V, 6wnu lraMepegrr tr11vfr. BonopoAa,
He I u M48'1, Mg II, a rar(xre MernBBeBAEa n rnunfi. frBg33tail. [r;ilil;-;;:
troJrEfl ntrcb c nouorrqp^ MrrnpocRotr a llB A-2.,(arnare uauepennfr 6ufu o6pa6o-
rarrf,r rra EBM EC-1020. Il^onyueugbre Bnaqeina Vr, ,"opirr.""bre Ba ,1[0."*
op6raranruoro BpaqeHraR Seunra, trpeAcraBJreHbr B 

',ra6n. 2, rne gnr xaxgofr
Aarbr trpuBeAeHhr cpeAHue BrraqeHrrfi AJrfi paBEbrx nranrafr. B cno6nax yfiaBaEoqucJro r{EMepeHHBIX AZnr,rfi,

Ta6uuqa 2

2440055 ,399
40063,356
401 10,309
40131,236
41204,269
41245,229
41501,299
42618,361
42624,312
42633,385
42989,349
42993,340
42995,347
43004, 365
43005 ,333
43006, 323
43061,250
43064,236
44041,510
44062,573
4406s,542
44091,542
44095,52L
44119,528
44120,542
44125,604

0 ,71
0,21
0, 0B
0,03
0,68
0,42
0,78
0,75
0, 87
0, 59
0, 81
0,b7
0, 95
0, 65
0, 83
0,02
0, 39
0, 96
0,52
0, 50
0,l"t
0, 97
0,72
0,26
0,45
11,40

-40 (4)

-12/+ (2)

-20 (2)

(2)
(4)
(1)
(1)
(1)
(1)
(2)
(1)
(4)
(2)

+7
-7+172_29
-ra

-_18

-88
-124
-10

--109

+3e (r)

-15 (1)

-24 (t\
-100 (2)

-101_50

-17 
4

+e

_20

-23
-6

o

-16

-7.-12

-13
-9

-137 (8)
+117 (r1)
+48 (11)
+27 (2)

-1r2 (10)
+4e (8)

-88. (4)

-1,1,2 
(3)

-77 (3)

-8 (5)

-108 (4)

-16 (3)

-52 (7)

-112 (3)

-100 (3)

-8 (1)
+113 (2)
+52 (1)

-r (2)

-18 (3)
+7 (3)

-76 (2)

-112 (2\
+108 (2)
+s4 (2)
+64 (2)

tq

+66
I trC-ruo

14t+95

^ Sanucr,nrocrb JryqeBofi cropocru V, or {aorr nepraoAa trpeAcraBJrega Ha puc.
-8t^I-pt54. ueu o6cyrxgarb npr{Byro vr, g, HarroMHrrM, qro cue^rpaJrbHbre lrrt1nw.
vB22 AqI Bbrur.EAEr rtrr4ponr,rMr4 u gr{d;yaubrMrr, qro op"gcrurirro 6onruyro
lpyAlo.clB. trpr[ ux usMepeHrrr{,' oco6enno Ha ctreRrporpaMMax c Aucuepcueftt) -_tz AIMY. rrpu I,IBMepeHrrr4 HI{Tb MIrItpoMeTpa lraBoAuJracb ua r{eHTp Jrr.rHl{tr.

?Ia puc. 8 ru4no, sro flpno Bbrpax(elruyro BaBrrcrrMocrr or {aau'uiuelo; ;yn;-
Bbre cHopocru, rrsMe.peHHf,re 

-rro 
BoAopoAHb.lM nu]Ju-flM I/, (H) (cnrouuax traur,ra).

Llouocranleuze aroft npranofi c npuroft 6.necxa (puc. 1) 
.troaBoJr.fler 

Bar(Jrroqr4rb,
xITo BoAopoAHbre JIr{EI[tr B BHarrr,lTeilruofi creneurr, BuAr{Mo, rrprrgaAJre1{ar BTopr[q-.
rroMy? 6onee xoJroAuoMy r(oMtrorreuTy.

Jlyuenrre cfiopocrz ttutr:rifi. He I u Mg II uMeror oqerrb 6orrmoft paa6poc,
fr, ecmr. orEocr{reJrb"? u_:!!!B! Mg II) Mo}nuo npeArrorrofi(r{rb, qro oua r{BMeH.s-
erc.E c Saaoft uo4o6ro lyseBoft cnopocrrr :lrr:uyru BoAopoAa, ro ornocr{reJrbgo Jry-,
senofi cfiopocrrl n:rtuufr. reJIr{E c yBepeHHocrbro cnaaarb sroro HeJrbBE. Ifao6opor,
ABa B^Faqeuua ryuenoi cHopocru, uonyueuuofi Tro rlr]f-ttflM reJru.s. V, (He I) n-Sa-
eax 0,21 u 0P,78, HaxoAflrc.E n uporrano{aBax orHocr{rexbHo lrpuiofr v, (f\,
coorBercrBylouleft JruH,V"flM BOAOpOAa. SrOr {arr Mo}r(er yr(a3brBarb Ha ro, rrro Jry-
qeBble cRopocTtr? IlaMepeHHbIe tro BoAopoAy I4 reJIIrIo, xapaHreptrBylor paBHbIe
rtoMrroHelrrbr. HeoupefiefieHuocrb ,fle B flyqeBbrx cnopocr.flx tro trut;5rurflM reJrtr.E.
coBAaerc.fi rraJroEtelrueM Ea JrrrHrrro reJrr4.s rreperyJr.EpHhrx tro BpeMerrr gerpeccuft.
oguaHo, ecJru trpr(H.Erb, qro r Saaax 0r27 u-0e,78 -rrarr 

leficrBureJrBlro u3MepffeM
ilnwlrut reJrlr.fi Jrllm6 llnggoro HoMtroHeETa, ToMoEtr{o rpy6o oI{eEurB orroltreuue,
Macc r(oMuoreHroB crircreMbr VB22 Aql.
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4,f /' ?I
Puc. 8, Ftpunax flyqeBbix cxopocteft 7r, g
To.rHE - 

yr (H), npyxHu - Y,.( I{e I); rpeyrorbllur{r{ - V" (Ms II); HpecrI{HI{ - Vr (K Ca II - Me,I{-

anesgnar ulrxua)

B ra6n. 3 eaurncautr Br.raqeHrlr lrenoropbrx rrapaMerpoB, orlpeAeJreHI'Ibrx r{B

nprdBtrx ryqeBr,rxcxopocreftVB22Aql, r4 Brlaqeur{.fi Drl,rx Ete Berrtrlr{H rlo olpeAe-
.nenrro Orarq4mepal4a t1]. K, (He I) v tG (H) - II6TIyaMIIJIIITyALI ;tyqeBllx
CHOpOCreft AByx HOMISHS]IrOB, T - Cltopocrr, IIenTpa MaCC CLICTSMLI, q - OTIIO-

ureHr{e Macc r(oMrrolre}rroB.

Ha ocr.ronanr{rd ra6Jr. 3 npu'yuere cyqecrByron{rrx EeotrpeAeJlelruocrefi n uail,Ie-

perrrrr4 JryrreBlrx cHopocreft V822 Aqt Mo)r{Eo cRa3arb, qro BlraqeHl4ff rlapaMerpoB

k (U) , i, q.r Brraqenlr.E crtopocrn Me)fiBBeBAHofr. lllzstw HaJrbqr{.a Iro oupeAeJreuu-

flM paSrrblx aBropoB 6nnsHz.

5. O6cyxgeEue peayJrbraroB

14a rtplrsoft 6necxa (clr. puc. 1) r,r xapamrepa u3MetretrIr.E ctrexrpaJrblroro r(Jlac-

oa ctrcrdMr,r VB22 AqI B reqeulre op6uranrnolo trepuoAa (crvr. puc. 7) cle4yet,
rrro B rJraBHor\{ MrrrrtrMyMe SaTMeBaeTcfi 6oJree xprtrafi u 6onee paunzft noMrlorreHT.

ECnra nauru oqerrnll CueI(TpaJILHbIX I(ilacCOB ItoMIIoEeETos Spr = 82,5 u
Spz : 89,5 upanuJrr,Hbr rr ecm o6a r(oMtroueETa .flBJrflIororr BBeBAaMIa rJraBuoft

rrocJreAoBareJlbrrooTrr, To paBEocTr, r.rx 6JrecHa corJracl.to [uarpaMMe cl]er(Tp -
cBeTEMOCTb AOJI?fiEa cocTaBJI.flTr, oHoJIo AByx SBeBAIIbIX BeJIIIIII4H, T. e. B ATOM

cnyqae Mbr rre Ea6ilIoAarLI 6rr cnexrp nropuuuoft aB€_BArI V822 AqI. Ho uorege-
Er{e KorrrypoB cner(rpairbHbrx trrrtttft cr(oreMbl VB22 AqI t ;ryueroft cropocrlr
rroHaBbrBaror, qro cIIeHTp BTOpr4qHOro HoMtrolrel{Ta na6rlo,qaerc.s.

Ecnu lrrr Aorrycrr4M, rrro BarMerrr{f r(aH B frraBrroM, Tar( rr Bo BTopr4rLIroM

MrrlrrrMyMe rroJrrrbre, TorAa cleHTpaJIbHI;re rtJraccbr rJlaBrroft SBeBAbr u ctryTlrtrRa
cor.rracro rpa{uxy puc. 7 6y4yt Sp. = 86 u Spz = BB. B atou cJrysae paa-
rrocrb 6necxa"xor,lfiogerrroB cocraBr4T Melrbme ognoft aaeaguoft BeJltrql{rrbr 14 MbI

Ta6ruqa 3

Ifr (He), EMi c
yr (K, caK, (H), HM/C

+2,7 I 0,9'
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6ygeu ua6.rrro4arr cre*rpr,r o6eux BB.BA. ogua*o rorAa ryqeBbre cHopocrr4 BoAo-poAr{Brx nuuufi AoJr}r{rrBr xapaHTepr,rsoBarb rro npafineft *pa u panuofr creneHr4:
nBI4)I{eHI'1e fiaH rJraBHoro' Tafi u BTopi4qHoro noMrroHeHToB, r.ro pe3yirbrarbr Ea-mux na6.rrrogenraft nporrrBopeuar arouy.

flo-nugralrouy, uro6rr yura-arr, ,r*urrurra 6necxa, cfle*rpaJrr,Horo HJracca rIJryqeBr,rx cxopocrefi cr4crelrbrv822 Aql, B TerreHr,re [epr{oAa airyerrnl neo6xogu_
MO nprdH.frTr OAHy r4B CJreAyIOqr{x rr,rtroTe3.

Inarur'rfi HoMrIorIeIrr VSZz aqt ecnr, Hopr{aJrr,Ha.rr BBeBAa rnasHofi rrocJreAo-
BareJILHocrI4 cner(rpaJrbHoro HJracca spr:82,5, crryrHr4r{ - Sp, =, Bg,5 .ss-Jrtrercfl' cy6rurautou. Torga paaHocrr, 6recna r(oMnoHeHToB 

^,rolr{er 
6rrrr neaua-

'IlareilrHoft tr B cl4creMe 6y4yr ua6nrcAarsc.rr clenrpbr o6oux noMrroHer.rroB.rlpun*lre raroft rr4[ore,r,r Breqer ea co6ofi BBrBo[, ,ro'" .rrrure vgiz a[i;-;;;-
Morl{}ro, IIpoI,rS0rrreJr LrJrrr IIpor{cxoAr4T rrpoqecc (nepeMeHbr porefi> Ho*rrorierrrou.Boslroxuo, rrcrerreHr4e uaccrr r.ra 6rrsurdro rJraBHoro (renepr cy6rraraura) rou-
rIoHeETa eu{e npoAoJr}fiaerc.fl, qro r,r Mo}fier 6r,r:rr upraurauoft ueCra6r4Jrbrroro ro-
BeAeurr.rr crrexrpaJrbHr,rx lranufi VB22 Aql.

Bropaa rr4trorega rrpeAtrorraraer, qro o6a rouuoueura vB22 Aq1 nnnarorca
sBEBAAMI{ TNAEr-rOfi IOCJIEAOBATEJII,HOCTI{ CIIEI(TPAJIE,HrIX ITJIACCOU SP, : B6 r,r
Spd = BB, no 6o.nee ropaqa.s BBeBAa uMeer alroMaJrbHr,rft xr,rMra.recnr.rfi cocrap -.coAepHalrl4e reJII4.tr rlo orrrolreHI4Io n BoAopoAy BHaqr4Terrr,Ho rroBbrrrreHo. fIoaroul,
JlyqeBr're cHopocrr4, I4SMep.rIeMLre IraMI{ no BoAopoAy r{ reJrr{rc, HaxoA.Ercfl u ,rpo-rrano{aae r4 xapanTepr4aylor ABr4)r{eHr,re paaHbrx noMrroueHroB,

Banrro.reHlle

-.^ IepevracJrrlM ocHoBHBre peayJrbrarbr uByrreHrr.fi ctrer(rpa BarMeHHoft cucreurnV822Aql. u - -r-'
I. B peaynrrare r.,yqe,ufi troBeAeHraa c Saaofi trepr4oAa r(o,rypoB nunrafr so-

fl9P^o4a-,-uettpa.nr,uoro reJrr{fi )\4471 ru }"4026 He I ra r4our,rBoBarrgoro Margrrrr,
1,"4481 Mg II o6uapyxeuo.

1' Sauernoe yMen,bmelrtr-e 
^noJly[rrpr4 tt lutryrfr. If rrx er(Br4BaJreHTHbrx 11rlrpug

B rJIaBIroM uunnrvryue (q : 0P,0) u HeBuaqureJrbHoe, Jrrrrnb yr{enoropbrx r{B Htrx, Bo,
BroptrqHoM 1cp : 0P,5); yBeJrrrrreur{e aru x BeJrrrqtrr{ B or{pecrnocrr4 $uru, ,p : 0p,ib
u Meuee BaMerrroe n Saaax q : 0P,2b.

2. @opua HorrrypoB trwuuft. t\4471, MozB n 1r,4481B reqe,ue trepr{oAa Meufi-.
erc.E - B r(pbrJrE.flx r,r B rlexrpe :lana-tfr- tro.EBJr.EroTc.fi Aerrpeccr{r{, noropbre rroc.E'1'
EeperyJrflpHrrft xapanrep.^B^_ro4^o_po4noft lru]f.4vr H, leu-peccuu na6riAarorcfi B
r(pacHoM r(pbrJre a {aaax 0,27-0p,ll.

II' cuenrparrurrfi r(Jracc crrcreMlr YB22 aqr MeH.f,ercfl c {aaofi trepuoAa:
B rJraBHoM MraHuMyMe ol_oqe^{eg-B cpeArreM 88, ro Bropr,rqoM86. O6uapy}r(euo,qro B AuatraslHe Saa 0,27-0P,42 crexrparrurrfiHJracc cucreurr crarosirc.E 6o-
Jree paIrHuM, 81. flo AByM cnefirporpaMrvraM, r(orAa ilytl:rluroMtroueHron V822 AqI
AocTaTorrHo xopoffo paBAeJIfiIoTcfi [, Ha Haru BBrJI.flA, He ucKa]Hentr 4erpeccteft,
cAeJraHa oI{eHKa CtrenTpaJIsHbIX fiJTaCCOB r(a)r(Aoro r(oMtroHeHTa B OTAeJTbHOCTIII.
OHaaarocr, uro Sp, ;82,b, Sp, = Bg-A0:

III. flo JruHI{.sM BoAopoAa, reJrtrE u .MarEr{.fl rrgMepeur,r ryqeBbre cxopocrr,I
7" u uocrpoeHa r4x aasucuMocrr or {asrr trepuoAa. 66rrapyro.oo, qro t, n,
ruHI(-f,M BOAOpoAa uMeror serHuft xoA c {aaofi u xapafireprdByror trBMeHeHr{e Jry-
qesoft cfiopocrtr BTop[qHoroaoMtroueura.' Morxuo uie4rroioxrrr,, qro v, no nn-
Eurr MarErrfl BeAyr ce6s o {aaoft aHarorusHo 7r, uaueperurbrM rro BoAopoAHbrM
JIUHI11ffM.

Jlyuenrre cftopocrlr, troryqellnbleno Jrziflv,frM reJIE.E, He trogaBbrBarot serHofi
BaBucuMocrra or_{aarr u rrMeror 6otrmoft paa6poc B reqeHtre treprroAa. o4uaxo
ABa uBMepe]J.mt' V, (He I) Ir_oaBoJr.flrcrrrpeArroJroE(trrb, qro ryqeBbre caopocr1t Jrr[-
anfr. tenns orrrcrrBaror op6uranr,noe gruxteuue rJraBuoro, 6ooee rop.ssero noM_
trouerrra VB22 Aql.

?Iq. rpuBlrx JlyrreBllx cfiopocreft oupegeneEbr troJryaMrrJruryAbr JryrreBrrx cxo-
pooteff 5f (Ug l) : 740 n K2 (H) : M3 nrnrlc, cnop-ocrs rlesrpa Maco ctrcreMBx
'^l :. +2i7 nu/c, ornomeEtre Macc KoMtroEeEToB q :- 0,8.

90



Ha ocnosagr{r4 [oryqeHHbrx peayJrbraroB, rIo-BI{Ar,rMoMy, Mo}nHo rlpeAcraBlrrr,

.ABe BoBMolTtHr,Ix MoAeJrI{ crrcreMbl V822 Aqi:
1) rlanurrft r(oMrrouerrr flBJr.flercfl HopMaJrr,Hofi an-ea4oft rnasHoft rIocJIeAoBa-

'TeJrbuocTlt clenTpaJlbuoro I(JIacca 82,5, nropu'IHr,rft - cy6ruranr CtrefiTpaJrb-

Troro r(Jracca 89,5;
2) rnannrrfir(oMrrouer{T - BBeBAacrrenTpaJrbl{oro fiJIacca 82,5 c troBbImeIrHtIM

rro oTHorrrelrrrrc r( BoAopo[y coAepE(aHrleM feJII{fi, ctryrrrr4lt - HOpMaJIBHaJI BBeEAa

rrasgoft rrocJre[oBarerruocru. B cracreue V822 AqI trMelor Mecro .sBJIeErr.E He-
,craqtroHapHocrr{, noropbre trpogBJr.firorc.E B rrepetyJlspEoM r{SMeEeEuIr crpyRTypbl
KorrrypoB ctrer(rpaJrbrrirx rursuft BBeBA, Hecrall[apruoM ntBMeue]rull c Saaoft ue-
pIIOAa CIIeI(TpaJIbHoro HJIaCCa CtrOTeMbI? a TaI(IKe B I{aJIuqUU HeI(OTOpLIX anOuarr'rli
B npr4Br,rx 6lecxa u IroKaSare.neft qrera ctrcTeMbr.

Ornocurelr,Ho r4crorrHr,rra Hecraqrrouapnocreft troHa Molr(Ho Br,IcKaBarb JIIrmb

IrpeAtroJroxreurae. TIlt Moryr 6mr:r, raaosbre troronnl, BrIBBaEIrbIe necra6unr,tlocrllo
0AHOTO r43 r(OMrrOHerrTOB, r,rJrr{ [prrcyTcTBr{e B clrcTeMe TpeTbero, [o-Br{AuMoMy'
6oree rop.Errero reJra.

B aaHnroqeHvle trptrEomy 6narogapgocrl A. A. EorpJyny Ba noleanoe o6-
oy)fiAerrlre pesynrrarbnpa6orr,rlll. H. Illapauonoft u B. T. ?I{ororesoft 3a r{3ro-
'f, oBJreHr4e u;rrrocrp aqraft .

,,[eHa6pr, 1979 r.
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vAft 523'164'4

o TIEPF,MEHHOCTI4 3C273, 0l 287 m PKS 0735 + 17

B PAIIIO- Z OIITI{tIECI(0M IIBJIyIIEHI{U

B. A. Erpauor, trI. I. Monceen, H. C. Ilecrepor, IL M. Illaxoncnofi

flonaaauo, qTO trBMeEeEuE paAlIotrorona Ea uoune 1,35 cM ucrosullfiOs 3C 273, PKS

0735 + ,1,7 u Ot 287, no-nuguMoMy, cBflaaEEr c rrBMeEeEusnu uusefiuo-troJlEpuaoBasuoft co-

crapnarcqet uB;1yqegllfl B OtrrtrqecnoM ctrel(rpe RaR IIpE 6ucrpnx (cytotutrx), Taa E trpI(

uegteuhrrx (rogoarrx) BapuarlEEx. Itan upaauuo, MrrEtrMyMy trorona paAEotrBnyqeEtrE ooqr-,

BercrByer Mar{cEMyM uuneftso-[orrprraoBauEoro rrBfiyqeutrE. V uctossu*a Ol 287 BoBMo]r(Ebr'

cABrrrrr MerfiAy SruortyaquaMr4 B ourr4qecnoM E B pa4trogtrarlaBoue Ea Eecr(oJlbRo cyroR trplr

6ucrprrx BapIraII'Eflx Ir onoJro 0,5 roga trprr MeAJreEEbrx.

oN THE VARIABILITY OF 3C 273, OJ 287 AND PKS 0735 + 17 RADIO AND OP-

TICAL EMISSION, by V. A. Efanou, I.G. Moiseeu, y'f.S. Nesterou and .tY. M. Shalchous'

koy.---: It is shown that variations of radio flux at wavelength 1.35cm of sources 3C 273,
,OJ 287 and PKS 0735 + L7 are related to variations of linearly polarizetl optical emission

as in dayly so in slow (during several years) variatious. The maxima of polarized emission

correspond to the.minima of radio flux as a rule. Some time shifts between OJ 287 radio and

optical events appear in course of rapid (several days) and in course of slow (about 0.5 year)

variations.

Hanusue IIJItr orcyrcrBl[e xoppeJlfiquu Merrqy Bapr,IaqflfiMtr u3fiyrleufifi BHe-
IaJIaKTEIIeOKEX pa[,trouoroquufioB B OtrruqecHoM I[ paAuoAuatraBoEax MoryT Oily'
.}I(rlTb Ba?r(HbrMtr apryMerrTaME trptr Bbl6ope MOAeJrtr O65efita tr MeXaEUBMa leHepa-
qtrfi trBiryqerrufl, orBercrBelrEbrx Ba trepeMerrEocrb.----CorocraBJleEue peoyJl-b'raroB 

-otrJuqecnux u paAtrorra6rroAeruft 22 paguotrc-
ToqEEnoB B tropEollc 1966 tro 1975 r., rpoBe[eEEoe B [t], susstrfio Bbrogltylo-

g,l



I(oppeJIflIII'rIo MOAJIOIIHLIX I4BMeHeHI4fi unregCusuooTefr I4BryqeHr4fi B DTr{x o6rac-
r.flx cfier(rpa roJrbr(o y ucroqHtrnaol 287, o66efira rr,rna BL Lac.,[;rx ocraJrB-
Hbrx o6beftToB raHa.fr KoppeJr.ffqr4flvrr\r orcyrcTBver, triltrt Ee oqeIlb AocroBepHa.
floncfi BBaI{MocB.rrBarrHrIx raaMeueuufi oorrr""*"o"o 6necxa r4 paAr.ror,rI{Teucl4B-
Hocrl4 Ha cyroqHblx r4lrrepBaJrax rolo Ete 6rrcrpouepeMeHHolo IrcToqHLrHa Ol 287
tronaaaJr r4x orcyrcrBne 12,31. Oguaxo B t21 6;;; ynaaauo Ha BoaMolnuyrc [co-
rJIacoBaHHoCrb r,ISMeneHufirPaAllOnorOxa s gIrS$eperrrlr{aJrbHOro trOr(aBareJrfl r{BeTa
(U - B) - (B - V), a B [3] orMeqeHa Bo3Mo]r{}rafi cBflBb Me}r{Ay Baprraqr.rflMr.r pa-
Auol,I3ilyseHr{'fl r.r orlrrrqecr(I4x rrapaMeTpoB Crogca y OJ 287. flosnneuue ;rznefiso-
IloJr.flptrso3aHHoIo I43[yqeHI,Is y HBaBapa 3C 273 B MoMeHrbI, 6JlrasHue H Mr4Hr{-
MyMaM paAr{orrorona npr{ cyTosHbrx ero {.rrrorryaqrrgx, 6ruo aa}reseuo secHoft
1,976 r. 141.

34e-cS [pr4BeAerlbr pes.yJIbrarr,r cpaBHerrr4.E AaHrrbrx paAuona6nrogenuft Ha BoJr*

99-1'35 cM r4 ofrrrdqecnoft Iro,rapuuerprrr4 paArdor{croqnr{r(oB tlrna BL Lac PKS
0735+17 u oJ 287, a rar(xe xuaaapd zcbl's. BbrrrorrgeHHrrx s 1975-197g rr.
n Hpuucxoft acrpo$uansecxoft o6cepnarop"" aH CCCP.

Tlalrepeuraa oflrl4qecxoro troroxa , oupri"rpoB rrr4rrefiHoir uo.nnpuaar{r4r{ trpo-
BoArrJlr4cb B KaccerpeHoBcltoM Soxyce 2,6-rr rericnoua o6cepBaropl4l{ c rroMoqbro
oAHoHaHaJILHoro rroJr.flpxMerpa, pa6orarorqero B pelr{r4Me cqera Sorouon [5, 6j.
ElecH I4ccJreAyeMblx o6beHtos oupe4erancfi rro orgorrreHr{ro H 

'6nuaremaquu

BBOBAaM cpaBHeHl4fl. .(,lr uepexoAa or BBeBAEbrx BeJrLrqr{H rt a6conro:rnr,rM lrJror-
IrocT.rIM trorofia r4ctroJrbBoBanacr-_xalu6poBKa, trpI4BeAeHHax O',[,e;r,rolr u gp. U),
corJr^acHo_Itoro_pol4l BBeBAe 15*,0 coo:raercrnyror troronr1 3,65 lr.fln a uoroce trr
n 3,90 uflu B B. flo.napuaosauurrfi rroron Bbrqucr.flrc.fl KaH rrpor4aBeAerrrre troJrlro-
ro troToKa Ha cTerrelrb troJrflpl43alu4r4.

Tos,ocru {oroyerpzvecxr{x ua6rrogeuufi s so.ru c ycroftuunoft npoapauuo-
crr,ro cocraBJr.rrJra 0,01 -0,02 (1 -Z% n uorone). Cpeguaa ouu6na raauepeuzfi.
crerreHr{ troJr.rrpr4Baqilv Arrfi o6texron PKS 0735 * 17 u OJ 287 cocraBJr.EJra
0,3-0,4%, a Ar.s3C 2730,7%.T4ucrpyueuraJrr,Ha.stroJrgprraaqrl.fl(uopa4xa O,t%)'
otrpeAeJr.EJracb r4 r{cr(Jrroqaracbc oruu6roft ue 6onee 0,05%. Eonee uogpo6no ue-
roArrKa na6lrogeuraft u o6pa6orr(r4 orrr4caua s [6, 8J. ,(,llr conocraBJrer{rr.s c pa-
Auoua6nro4eHr{.flMr{ I4cloJlbBoBaJrr{cb peayJrr,rarbr ualrepeur.rfi B rlBerax B amr-V.
flornocrrro peByJrrrarrr onruqecxrax lra6.nrogeuufr.aa7g16-1979 rr. 6yAyr ouy6-
Jrl{r(oBarrhr orAeJrbHo, a aa 7974-1975 rr. onra ouy6lufiosaurr s [8].

PaguoactpoHoMuqecnue ua6nro4eura s 6:,l...r;u BlrtroJrrreHr,r s.a 22-v paArdoreJre-
cHolre trpr4 troMotr{r{ MoAyJrflrlr4oHHoro paAr{oMerpa c MaEepoM Ha BxoAe. qyrcr-
BUTeJTrHOcTL paAI{oTeJIeCKOIIa B fiOMtrJIeI(Ce C pa[IIOMeTpOM COCTaBJI.EJIa *7 flr,,
trpu llocro.Eunofi npelreHrl BbrxoAa paAr.roMerpa I c. ,[;rn rroAyJrflrlrlr{ AuarpaMMrr
EatrpaBJIelIHocTI4 auTerrHbr r{crroJrbBoBaJrr{c}, gra o6lyuareJr.fl, paclroJro}r{eHrrbre
B a3uMyraJlr,sofi unocnocTrl I4 Hacrpoer{Hr,re Ha trplreM BBar4MHo oproroHaJrr,Ebrx
nurreftuo-toJrflpr{aoBauubrx cocraBJrflIorqr{x rrBflyrreuu.fl, cro rroBBoJr.rrJro rrBMe-
pflTb noJlHbre rloront4 EeBaBr4cI4Mo or rroJrflplrBal{uu uaJryqeHr.r.E 06ber(roB, Ha6rro-
IeEI,Ifl T4CTOqHI{r(OB O0ylqecTBJrflJrrircb MeToAoM (on-onD,IrpI4 ItoTopoM IrpI4eM I4
IlafiorrJleHr4e crrrHaJla oT r4cTosHr4Ka trpoBoAr4Jrr{cb rrotrepeMeHHo BrrasaJre oAHrrM
pytropoM, SareM ApyrI4M B pex{r.rMe conpoBo}r{Aeuus. flornou{eHr.re rdBJryqeurr.fl B
atuocSepe Seunra paccqr.{TbrBaJrocb tro MereorrapaMerpaM, r,r3Mep.rreMbrr,ta IIpu ua6-
JIIOAeHI{T{ B MeCTe pactroJrox{eHr4.E paAr4oTeJrecHorra, r[ r(oHrpoJrr4poBaJrocb MeTo-
AoM paBpeaon aruoc{eprr. flnornocrrl rrororoB or r4ccJreAyeMr,rx o6bexros onpe-
AeJrflJrlrcb Mero[oM cpaBHeHuE B trpoqecce na6lrogeuuft c raurencrlBuocr.EMrl r{B-
ilyrr_el{l4rr xaru6poaouHbrx r{crosHr4noB DR 21 (.S : 19,5 flu), 3C 274 (S :
:27,5 flu) u Ionurepa (T,: {38 K). Boree uogpo6uo MeroArrr(a ua6nroneuuft
ra o6pa6orxrr otrr4carra B [9].

Cpe4necytoqurre BHaqeHr,rfi paAr4orroronoB r4 trapaMerpoB orrrtrqecnoro rraJry-
qeHr{.fi o6terra PKS 0735 { 77 giln rpex trepr4oAos sa6rroAenraft uanecerrlr Ha
puc. 7 nax {yurqrr}r BpeMe}Itr. Puc. I 4aer ocuoBaHr{e trpeArroJrararr, HaJII{qrre
KoppeJlr,rpoBauubrx napuaqufi B paAr{o- u o[rnrrecxoM ArrarraBonax secuofr 1976 r.:
trprr yMeubmeur.Ir{ paAr{otroror(a troJrflprraoBauurrft u nolurrft onrr4q€cnue rroror(rd,
a rar{rrte creflenb troJr.fiprraarlrrr{ Bo8pacranll. floauqraonnrrft yroJr trJroonocrr{
troJI.spuBaIII{r{ B ?roBpeMflr.raMeu.sJrcfl HeBrraqureJrruo. Ha prc.2tror(aBaHa BaBII-
crrMocTb nuHefiso-uoJr.fiplrSoBalrHoro troror(a tr creueHr4 uonnpr.raaqr.lu o6sexra ot
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Pttc. 7. flone4erue rrrrornocrefi rroronoB pa[Eor'rBfiyqerr,ra ,S1,35, r]oJrrprraoBanEoro ^tp rl
trolrroro ,so,rr B qrere 7, cTerreErr noJrgpr{3aqr.r}rpu rroBrrruofiroio yrra 0nrocxoctu rloJrfrprr-
Baqtrfi ucroquura PKS 0735 + 17 n orge.ur,rbre neprroAbr na6rrogeuuii
Teugnuu ftpyxHaMu orMeqcHbr AaHHr,re, BBETbre IrB [10]" BeprunarrrHbrrru orpear(arrr'r rronaaaHbr cpcEHeI{Ba!-
parutlllbre orlu6ru, ecJrrr oulr npeBr,rmamr paoMepbr BHarrHoD

PAII4OIIOTOITA. ECTU IIOTOI( TIOJI,flPI4SOBAHIIOTO USilYIIE}II4fl MEIIflJIC.fl HEJII4IIEfiHO.
c r{BMerreHr{eM paArdonoror(a, To crerrerrb rroJr.flplraarluvl:';,lacB.flBaHa c HrrM JII4Heft-
IrbrM cooTrrolreHr4eM. orlrerulr, rrTo r.r3MeEeHr,r.fl paAl{ol43[yqeH].{.fl B alrpeJre 1,977 r
rlpordcxoAl,rJrr{ ilocJIe BHaqrlreJrbHbrx orrr4secrr.rx Baprraqufi. B 4era6pe L977 t,
oIrTI{qecKr4x AaHHr,rx HeAocTaToqr{o AJr.fr [oJryqeHl4.fl onpeAeJreHHr,rx BIIBoAoB o

Sasonrrx coorlrolreur,r.sx otrrr4secnrrx n paArroBaprraquft, oAr-rano cHoBa 6rrcrpr,re
IdBMeuer'rr4.fl palr4orroror{a B TerreHue AoJreft cyror( r{ Hecr{oJrr,nr{x cyror( npor{cxoAr.r-
JrI{ B nepr{oA rrpeBaJrr4pyrorqrrx raguelreurafi B noJrflpr4aaqrru; ecJrn r4aMerrerrr4.rl rroJIHo-
ro rroroHa He rrpeBr,rllla,Irw 750/0, ro rroJr.flpr{eonaunrrfi rroToK yBerI{qr4JIc.E na 60%.

flnotnocrr, rrorofta ofiTrdqecHoro rroJrrrprrBarlr{oHr'roro r4Brryuenu.E ot PKS
0735+17 Bo Bce nepr{oAr,r na6nrogeuuft cr.ur,uo HoppeJrupoBaJra c rroJr}rbrM onrr,r-
qecHr,rM rroronoM, xoTfl Br4A saBr4cr4MocTr4 oT cesolra H ceSoHy MeH.EJrc.E (pllc. 3, a).

,{aunnre aa 1975-L976 rr. xopotuo yAoBJrerBoprror JrrrHefiHoft BaBrdcr{}Iocrl4,
a Aarruhre sa 1976-1977 rr. lyume corJracyrcrcq c HBaAparrdqHoft BaBr{cr4Mocrr,ro,
rrpr{qeM n arofi uapa6one 6.nraanr.r r4AaHHr,re aa7977-7979 r'r.,r(oropEre,oAHa-'
KO, BHyTpr4 CBOuX Uepr{OAOB Tafi?r{e XOpOIIIO JrO}naTC.fl Ha [p.'{MyIO. }tna4parUU-
I{a.fl SaBEcrr}rocTr, Ironflpr{SoBarrHoro troToHa oT [oJrHoro oSHaqaeT fluHefiHyro cB.s3b.

cTetreHr( tronEpr,rSar{urr c troJrEbrM rroTor(oM, qTo uJlrlocTpr4pyeTcfl puc, 3r 6.
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Prc. 2. Cssar rroJrffpusoBaEEoro otrTrrqe-
.qroro trailyqeuur ^lp (reuuue rornz) tr cTe-
rreutr troJrrpfiBaqur( p (crerruo) c troror(oM
Ea BoJrEe 1,35 c*r (,Sr,ru)

Plrc. 3. 3anracllr.rocrr rroJrxprraoBarrroro rro-'tona (a) rr crerreurr no.napuahrlrnr,r^({)_^o1 uo1- ZlEoro rorona B norroce 7 4tr pI(S 0785:+ t7
Ilpansre Hpecrr.rxrr - Aarrnr,re aa flepuog 1gZ5-
1976 rr., I(ocbrc Hpecrlrr{u - 1976-197? r., rpyx-
rI{ ..- ol{rrropb - Aer{a6pb 1977 r,, To.rHu - 1g7g-
1979 rr. Jlr.rHlrlt Ha rpa$lrxe upoBegeubr MeroAo]r

'Haulreuburl4x HBaAparoB. .[auuue, Bgtrr,re B cxobrfi,
Eprr npoBeEeHr{H ruHuii He yqrrrr,rBaJrr4cb ,U

/ J /l ,[",nflx

Ha pr'rc. 4 noxaganrr roAoB're r4BMeHerrrr.fl r4'JryqeH,r.E PKS 0735+17. PaAuo-
trorol{rr IIa HeM ycpeAHeHbr Ba or,qeJrbHbre 11epr{oAr,r ua6nro4enflfi. Orrllsecrr{e
AarlHble ycpeArr.EJIl4cb rar, sro6rr coxpagr4rrr ocrroBrrbre oco6ennocur rtx Bapr{a-
qraft' Sarnretllo Her(oropoe uo4o6ue xpuaofi rr3Merreurrfi paAr4onoror(oB r{ rrapaMer-
poB ourl4qecHoro [oJr.frpr4SoBaHHOrO r43flyqellufl, HatrprrMep MaRCr.rMyM B HarraJre
1977 r.

-- ,[,anlrr,re 4ra OJ 287 aa orAeJrr,Hr,re nepr4oAbr r1a6.nro4euufi uanecenr,r ua prac. 5.
V atoro o6r,exra no4o6urre no {opue r4aMerreurr.E B paArroAr4arraaorre rr troJrfl-
pr{soBaHHoro orlrr4qecmoro rroror(a ua6nro4anracr s 1975 u 1976 rr., xorfl onr{ r.{

He coBrraAaJru rosHo tro BpeMeHrr: uoxo'nte, .rro co6r,rrra{ B paArror4gflyqeur4u one-
pell{alor coorBercrBylolqr4e co6r,rrlr.fl B orrrr{r(e. Tax, r alpeJre 1976 r. rroJrrpr{ao-
garutrrft ou:rrasecftIaft [oron onaar,rBaercs nuuefiuo BaBr,{cflu{rrM or paAr{otrorona,
ecJrrr conocraBrrflTb AaHllbre otrTr.rqecxlrx raauepeHufr c AaHHr,IMr.{, troryqeuHr,rMu B
paAl{oAl4arlasoHe Ha rpr4 AHrr paur,rne (puc. 6). Itoueuno, eror BbrBoA r.re flBJrflercfi
Heocllopr4r'Iblll LI3-3a MaJroro norr.rqecrBa AaHHbrx. OAnaHo B ero rroJrr,By cBr4Ae-
TeJIr,crByIOT AarrHr,re 3a Mapr-atrpeJrr, 1977 t., HorAa BclJrecH, upoanunmufica
R OCHOBIIOM B HerrOJIflpr,ISoBarlrloM OtrTUrreCfioM IlSJryrIeHUrl Ir rlpeArrrecTsOBaSuufi
paAI,IoI4SMepeHIrflM, He BbrBtsaJr cyrqecrBerrHbrx r.raMeueHufi pa4uouorona, TeM 6onee
rrro orrrl,lqecr(I4e r{SMepeHr4f , rrocJreAoBaBmr4e Ba paArroua6tro4euraalrr{, yr(aabrBaror
Ha ro, arro r4Melrrro B eTo BpeM.rI BcrIJrecR ylr(e yrac. Otlre:rult raHlxe, rITo yMeHb-
meHrre roJrflpr,r3oBalrHoro troror{a B Hoqr, c 11 na 12.XII 1977 t, coBlaJro c yBe-
Jrr{qerrr{eM paAr4oIIoTor{ a.

B lte4nenublx r4sMeHeur{flx paAr.rorroroxa r{ orrrrlrlecxoro uBilyqeur{.s lrroro
o6'senra Bal,rerr{o Mrroro o6qero (puc. 7). fIo-nr,rgulroMy. Mr4Hr,rMyM B otrrr4r{e
'olepeALrJI coorBercrByrorqraft paAr{oMr{r-rr4MyM B 1976 r. Ha rroJrroAa) ran }fie KaK
r4 Martcr,rMyM orrrr{rrecxofo troJrrrpr4BoBaHrloro r.rsiryqeur4E s 1977 r. otrepemaer
Mar(cr{}ry}r paAr4or4HTeHcr,rBHocTr{.

Orlrocure.nruo Aocraroqrroe rtoJrlrqecTDo AaHHbrx AJrfi arralruoa cr.flart cyroq-
nrrx {nrortryaqnfi B orrrr.rne r{ paAr4oAr{arraBoHe HBaBapa 3C 273 6r,rno nouyueuo
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ycpeAHeuur,rx napaMerpoB uafiyqenr.r.n PliS 0735 + 17

rr Ha prrc. 1. Jluur.rlr ua rpa$ure flpoBeAeHbr ycJroBlro

roJrr,Ko s 1976 r. l4l. FIa prac. Bnprane4enbr cpeAHr{e Ba orAeJr},Hr,re repr4oAr,r Ha6-
irroAeur4ft Beilrrrrr,rur,r rrJlorHocrefi rrorortoB r{a BoJrrre 1,35 clr, rroJr.EpngoBaHHoro r,r.

troJrHoro orrTr,{qecHr,rx, a Tar(Hte cTerreHn troJr.flpr43aq[r4. fIoSr4r{uollr{r,rft yroJr irJroc-
r(ocTr.r rroJrflpr{3aqr4r4 r4SJryrreHr4.fl Sroro o6beHTa npr4 orAeJrbHbrx r4SMeperrr4.frx on-
peAeJrflJrcfl HeyBepeHHo, rro3roMy oH He paccMarpr,rBaerc.s. Ha prnc. B earrerHa
relrAerrr,u4fl paAr.rorroror(a H ylrelrbrrreHr4ro cBoefi cpe4neft Berr4rrurlbr npr4 SHaqu-
TeJrbHr,rx Bapr4arlr4.rrx ero c xapaKrepHr,rM BpeMeHeM onoJro loAa. floroHr{ B orrTr,r-
TIECHOM AITAIIASOIIE B ATO BPEMfl MOHOTOIIHO BOSPACTAilU. COOTHOIIIEEI{.g }IE}ITAY
rroJLfIpIISOBaHHbrM frOTOr(OM r{ TIOJIITbTM OrrTr4qeCRr4M rrOTOr(OM r4 nOJrflpI4SOBallHr,Itl
rroToKoM c paAr.{orrHTeHcr{BHocTbro B oToTrrepr4oAIroHasaHr,r Ha pr4c, 9. EcJIra s on
Tr4qecHoM Ar,latra3oHe c yBeJrr4ceHr{er{ IroJrrroro rroTor(a rroJrfpr4BoBarrrrbrft noroK
yBeflr4suBaerc.fl, ro saBr4cr,rMocrb ero oT paAr.rorrorona o6paruaa. Bra4uo, HpoMe
TOIO, qTO B Cryqae co[ocTaBJreHr.r.E paAr4or43ryTreHr,l.fl r,r lroJr.frpr4Sarlr{r4 cB.EBb Br,r-
paxeila oTuerlr4Bee.

Taxralr o6paaoM, y Bcex rpex paccMarpr{BaBrrrrrxc.s o6rexroB Ha6JrroAarorc.fl
r.rBMeHelrr.r.fl napaMerpoB rdBJryseHr4fl B pa,qrro- rr orrTrrqecHoM Ar.ratraBoHax c 6JI148-
Kr4MI{ XapaHTepHbrMI4 BpeMer-raMI{ oT r-recHoJrr,Klrx cyToK Ao Hecr{oJrbItr.rx JreT.
Jlyuman HoppeJrnqrr-rl cytqecrByer MeE{Ay paArloBapr4ar{rr.EMrt rr r{BMeueurrrrMrl
troir.flpr{soBaHrloro r43flyqeHu.fl. 0ror {aHr cBrirAereJrbcrByer o IIpocrpaHcrBeHHofr
6nraaocrra o6T,eMoB, B r(oropbrx Bapolr{Aalorc.E troJr.EprrBoBanHoe olr[rrecxoe rI
paAuouBryrreryte, Tr, rro-Brr,qr{MoMy, 06 o6rqnocrr,r MexaulrBMa rrx reuepaqr{r{..
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Pnc. 5. To x{e, qro Ea pr.rc. 1, Atrfi Ot 287

OnruqecHuc napaMcrpLl I{3MCp,IJIrrcb B troroce B

J/t ,fzo d60 d7/

t

5\

4/ Pnc. 6. To me, qro rra pwc. 2, gna OJ 287

flonxplrsosilunstft onrnqecxuit rroroH cotrocraBJlrrJrcf
c pagrrotroror{oM, u3McpeHHr,r}r rla 3 gua parrbrxe

z

lrt'o'
Tt ranoyy )r{e BbrBoAy rrpl4lrrJlrr Py4ulrn r,I Ap. [10] Ha ocr{oBe rroJrflpr4aarlrrou-
rlbrx rra6JrroAer{r4ft aTr.Ix o6T,eHroB }ra paAlro- u o[TIrsecHI,Ix BoJIHax B AeHa6pe
4977 r.

Suaqure,rrr,rlbre BeJrr{qLIHIu orrl,Iqecnofi [orrflpLrBaIII{r.I, 6blcrpbre r{B}rer{eHrrff ee

r4 froJrflbrx rroTor(oB B OI]TI4Se0HOMI{paAr.rOAr{atraSOHaXy ATLIX O6beHTOB, a Tafi}I(e
,6orr,mne {nrortyaqrar4 r(pyroBofi floJrspltaarll{r4 paAr4or,Isryqeurfl 3C 273 [4] tpe-
6yrcr uarurqr4fi B rrrlrx r(oMtrartrrrr,rx TeJr c Bbrcoxoft ytropflAoseHHocrbro r\,rarflrrruo-
ro uoJrfl. ()rnelr.recxrae rrpoqeccbr B RoMrIar(THr,rx reJIax, nprlBoA.sIqI{e H r4BMeHeHum

reONIeTpI4I{ MaIEIITHOIO IIOJIfl, B TOM qI'ICJIe H I4SNIeHeHI'IIO UpOAOJIbHLIX I4 IIOtre-
peqr.rbri ero cocraBJlflrolqr4x, a rar(H{e rroJlrloro qr4cJla a{{errlrnuo uaJryqaroqux
AIACTIII{, flBJIflIOTC'{ OTBETCTBEHHbIMI{ 3A }IA6JIIOAAEMI,IE BAPI{AqIIII B ItrI4POITOM AI,IA-
rraSoHe sJrer(TpoMarrrr{Trrofo crreKTpa [4, B]. Heo6xo4ranro B 3Tofi cFtrStil orMerr{Tr;
cJreAyrou{ee. PaguolluTep$epoMerpl4qecHl,{e IJa6JIrcAeHI,Ls r,lcToqHLIHa OJ 287
co cBepxAJrr,rHr'rbrMr.r 6aaalrra Ha l(opoTRr4x caI{Tr4MeTpoBLrx BoJrHax AaroT r{elo-
cpeAcrBelrHoe AoKasareJrbcrBo efo BbrcoKoft xonruaxfirocrv Lll , 121. onrruecHoe
flApo r(BaBapa 3C 273 tpu rar(ux Ha6rIoAeHLIflx o6brsHo pa3pertraercfl IIa rpl{
noMfloflerlra 11,7, 1,21, flpr,rqeM e [13] rroxaaaHo, rrro r{BlrerreHr4.fl Ba roArqHbrft uH-
TepBaJr o6ycronneubr BHerrrHr{Mr{ HoMtrorlerlTaMrr, B To BpeM.E fiar( 6oJree MeAJreH-
Hbre IrBMeHer{r{.fl r4}ITeI{CI,IBTIOCTT4 paAr{Or{3JryqeHr4fl, rro-Br4Ar4MOMy, OtrpeAeJrflIOTCfl
r.IeHTpaJrLlrr,rM rrtcTorrHrlxo,r.t [14], ]fnrenuO erry, BepofiTrro, IIpI,Icyu{r{ yBeJrr4qerrrre
,olrr4qecHofi flpr(ocrrlr r4 troJlflpr{BoBaHHoro rroror(a, Ha6rroAaBmr{ecfl rraMr{ s 1976-
g6
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Iruc. 9. Saslrcnurocrt
cpeAlrero no Jrrrp[r30 Barr-
EOTO IIOTOI(A B IIOJIOCO
B or pa4uonoror{fl S1.3a

/{.ufl Hnaaapa 3C 27il

z0 2,f tt z0 2,f

0oo ''fl'
Jo ,7,f

,f , ,,, flx

1979 rr., a ranilie 6mcrprre {;nrcHryar1r,rr,r r,ra;rryare}r}rfl HaH B onrr,rqecnofi, raH r,r r,
paAr4oo6Jracr.sx cneHrpa.

Anroprr cqi4ralor cBoIrr{ AoJrro}r Rr,rpaBr,rrb rrpr{BrrareJr},Hocrb A. B. Cenep*
HoMy Ba rrocrorrnHyro noAAeplFtny npr{ npoBeAeHrar,r arofi pa6ori,r.

10 71r,ur6pu 1973 r'.
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MHOIOUBETHAff oOTOMETpmfl IAJIAKT?rItI MApI(ApflIr
t4t - HoMIIOHEHTA [BOrnHOfr CTTCTEMbI

JI. II. Merun

Bnuouuera MuoroqBoruarr iforotrerpr,rr (?,,a0 3600, 3730,4400,5280, 6090, 6600 z 7400 A)
raJlaRrtrr(ll Mapnapru 141 -rrourouenra ABofiirofi cucrelrn. Oupe4eueun'area4rue BeJrrrquEbr
qeErpaJrbHbrx o6racteft o6oraxlHoluroueEroB ABofiEoft crctervrm (rauaxrr,rnMapHapffE t4t w A).

llaayueure qenrpaJrbnoft o6fiacrlr raJrar(rur([ Maprapau L4!,'lto r{BoroBErM xaparreptrcrrr-
I(aM lroxoEte Ha rBilyseEue .sAep ceft{eptoncrux rlailaaTtrR, a IBJI yseE[e opeoJra oToft raJran-
Tur(u rr \entpaaruoft o6lracrrr cocegaeft raJra(runn.4 fuo4o6uo r{Bflyqeufirc rleurpaJrbgErx 06-
Jlacret .EopMaJrbubrx raJlanrtrR. Mex4y raJrarrrrnaMu Mapnapru 141, n A Mbr o6uapyrfir,rJrtr
cra6yro 4u6$yauyrc rloJlocy, BoBMornEo, :aro /nepeMhrsna. ,Brrcnaaago trpeAtronoxreEue, sro
gaofrnar crrcreMa Mapxap.au l4l - A Mor(er 6brrb'naauuogeficrayrcqefi cucreMofi.

MULTICOLOUR IPHOTOMETRY OF THE GALAXY MARKARIAN T41, WHAT IS
A COMPONENT OF THE IDOUBLE SYSTEM, by L. P. Metilt.- Multicolour photometry
(,tef 3600, 3730,4400,5280, 6090, 6600 and 7400 A) of the galaxy A{arkarian 141, what is a
component of the double system has been carried out. Stellar'magnitudes of central bodies
of the,both components .of double system (Markarian l4t ar.d. .4 galaxies) have bgel-sb<'
tained.
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Colour characteristics of the central part of the galaxy Markarian '1,41 arc rather similar
;to those of central parts of Seyfert galaxies, rvhile its halo and the central part of the neigh-
bour.A-galaxy are alike to that oI the central parts of normal galaxies. The u,eak diffuse
band - a possible bar -has been detected betl,een both galaxies Markarian L4L ard, A.
One can supposed, thatthe double system (Markarian L4l andlA galaxies) is maybe an inte-
racting system.

lananrraxa Mapnapnu Utl : MHf - 1l - 13 - 18 oruocr,rrcr H o6texrau
CefiSepta I rr,rna, TaK Kafi r{Meer BBesgorro[o6uoe xgpo lr rtrr4ponr4e Dr{r{ccr{ou-
Irbre Jrr{Hr4r{ BoAopoAa B Henpep6rBr.roN{ cner(rpe. Pasuep raJraHTr4Rr{ 77xL4",
ffipe: 74',5 ll, 2]. ttpacnoe cr{eqerrrre raJraxrr4n\r z:0,039 [2, 3]. flo cse-
rl4r,Iocrll, Mv : -21'",22 141, raJlaxrl4r(y Mapxapan 741 r{o}I{Ho orgecrl{
H rr4rarrrcnr4N{ crlcrerraM. B xararore CGCG IV tsl raJrar(rr4xa Mapnapxu 141
rrpr4BeAesa Han AtsoftHa.rr cr{creMa. Yrr,pux [6] o6napyrxr4Jra B crrenrpe ralrax-
rlrxr,r l\{aprapnu 1,4L crdJrbHbre JrrrHr{tr{, o6rr.ruo npr{cyrcrByrorr{r4e B cflenTpax
flAep rarrantrax Cefi$epra, Br(Jrroqa.s He I (X5876) u He II ()"4686) , rrr yHaBarra r{a
Harurrr4e c6epougarr,uoir rarantutu l7'', pacnoJroxeHHofi B 30" cenepo-aa-
traAHee raJrar(rr4r(r,r Mapxapau l4l .

X,Irr raccre4oBaJrr,r raJrar(ruxr,r Mapxapnu. 141 t A (puc. 1), Holrnoneurr{ ABofirroft
cr4crer\{br, MeroAoM uuororlneruofi $oror,rerpr,ru. Ha6mogerrraa BbrrroJrHeur;r
I4.. V. Ilporrrax B repBr4rrnoM $oxyce 2,6-m terecHorra r4M. aHag. f . A. IIIafina c no-
r{ou{Ero SOIIa ra Sunr,rponofi rpucraBHu. 3{$exruBHbre Arrr.rrrbr ooln 1,163600, 3730,
4400,5280, 6090, 6600 v.7400 A [7]. Nlacurra6 uao6paxeur.rfl ua uerarr.max27" s
t rtmr. A6corrorua-fl Ha1116ponxa rrpoBoArrJracr, no nue$oHaJrr,H6rM r4Bo6paE{eHrr.EM

.BBeBAr,r HD 143705(V:7"',98, B -V: 0*,60, U -B: 0",09, G0V [8,9]). Mero-
AoM, onr.rcaHHbrM paHee [101, o6pa6orauo 34 rrerarr4Ba c rrSo6paE{errr{eM raJranrr4r(
Mapnaparr l4l , A r{ BBeBAbr HD 1437115 c artcrroar4rlr{EMrr or 16'go 7'', noryueu-
Hr,rMrr Ba ABe rlorrr4: 7/8.VI1970 r. t 26/27.Y\ 1971 r.

laraH:rlrna Nfapxapau 141 SororuerprdpoBaJracr tro AByM rrarpaBJreHr{.sM,
7 u 2, rtoropL,re ronaaarrbr rra pr4c. 1. (Dororr,rerpraqecnrafi paapea -1 npoxogur qepea
38e3Ay-Opr4errrr4p r4 caMyro flpnyrc qacTb raJrar(Tr4r(r,r B HatrpaBner{ur{ Ha coceAr1rorc
rarranrr{r(y A (c*r. puc.1). Paapea 2 nepnerrgr.rxyrr.rrper uepBorr{y rr ro)r{e rpo-
xoAlrr rlepea Mar(cr,rMyM flpnocrr,r raJranTrlxu. tr4s peaynbraron {ororrerpvyr cJre-
.4yer, rrro raJraxTrarta Mapxapal 147 B paarrbrx yqacrr(ax clenTpa r{Meer rrorrrr{
oAItIraHoByro crpynrypy. TlcHnro.reurde rrpeAcraBJr.fler rrBo6palr{eHrre raJraHTr{nr{ B

Sunstpe l,rs : 3730 A. 34ecs qerrrpaJrEHafl aracrb rarranrr{r(u Mapxapan 147 wupe,
qeNI B Apyrux {ulr,rpax; opeorr 6o.nee -rerHr,rft, xopolllo Br4AHbr ero crpyKrypHr,Ie
AeraJII4. ItaH n caMa raJraHTrdr(a, opeoJr HecHoJrbno Bbrrsr{yr B cropoHy coceAHeft
.4-ra;raHuanu. C arofi cropoFrbr opeoJr 4u$$yaeu r,r rrMeer Bbrcryrr, c ilporr{Borro-
noxuoft - 6o,nee apHrafi r.r Br,rc'ryrroB rre r{r{eer. ,[,rx rar.urocrparluu Ha prrc. 2 rlptt-
BeAeHbI orrrocr4TeJrr,rrbre paclpeAeJrerrr{rr rroBepxHoclnofi npxoou4 B Tpex {zrrr-
pax (L0 : 3730, 4400 v7400 L), ocpeArrer.rHr,re rro BceM HerarrrBaM r{ orr{eceu-
Hbre r( r4rlTerrcr,rBrrocrflM rlerrrpaJrbHofi -racrr,r raJraHTr.rHu (,Ir,). Cpegnue r(BaAparr{rr-
nr,re ouru6xr,{ orpeAeneHr,rf cpeA}rero BHaqeHr.ra.I nopngxa 10% (grn I < 0,1 Iu
oHr,r Aocrrararo:r 30%).

IIo $orolterpr4rrecnr4M paapeaaM rrocJre fiaJrr46poBr(rr rro BHe+oHaJrbHhrM 11806-
paiflerlrr.EM auea4r,r FID 143705 r4 yqera arMoc{eplrofi aHcrunrl1r4r{ no AaHHrIM
B. tr4. BypnarneBa (uerog orr{cau n t101) rroJryqeHrr BBeBAHbre Berr{rrr,rHbr rleHrpanr,-
nott o6nac'rr4 raJranrr4r(u lVlapxapnu 747. Cpegnexnagparr{rrrratl ourrl6xa orrpeAe-
Jre:nun cpeAHero Bnaarelrrrfl cocraBJl.rrer -F0"',07.

Ocrronnr,re xapar(repr4crr,rr(r4 raJranrraxra MapHapnu L4L, orrpeAeJreHHbre [raMI{,
trprrBeAerrbr n ra6rlrqe. 34ecs )r{e AJr.rr cpaBHer.rrrfl Aarrbr peByJrbrarbr Apyrrrx aBTo-
pou: X{apxapaua [1], Caprxenra [3], BuAuaua [41. ttpolre orIeHoR xaparrepucr]lr(
ralanTr4nr4, B Ta6r[qe [pr4BoAflrcfl Aara rla6Jrrogeuufi, cchrJrr(a r{a trcroqHr{r(,
paaMep Ar,ra$parr,rbr r, rpr,rMeueHr-roft rpu Ha6rroAeHuflx.

Itax nra4no r,rs ra6nrnqrr, Earrrr{ peByJrbrarr,r r4 AaHEhre [4] uecHonrxo orrr4rralor-
cfl. Pa3ruqne n 0",5 _- tserl,rrrr{Ha, rrpeBbrrrraroulafl TorrHocrb Harlrr{x onpe4e.uenuft.
3ro l'romer cBrrAereJrl,crBoBarh o roM, rrro rlerrrpaJrbrra.a cacrb rdccJreAyeMofi ranar-
Tlrr(rl rlreH.fler cBoro .aprtocrb. B norray eroro roBoprlT rr ror {axt, uro D IraIueM
.crryqae raJraHrr4xaMapHapan 141 fuo cpaBrreHr.rrc c Ha6JrroAer{r{sMrrApyrux aBro-
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Puc, 1,. Itapra!4ra orolr{AocrlJrerrrrrr raJranTr,rnrrMapnapnn 741 (a, rforononrrR B r(pacllb]x Jry-
qax rrr llanouapcrroro ar.naca) rr r[ororpar[ur pnoiirrcir o,IcrcMbr a {u,urpe }" 4400 A (6, doroxo-
rrr{E crrrrMna, roryrreuroro ua 3TIII 7/B.VI 1970 r.)j
a: pa3Mep o6nacrlr t5' xt5', ceBep BBepxy, BocroH cJreBa. CTpcrHalru IIoHa3aHbr HanpaBflcHlrfl Soronterpu-
qecHux pa3pe3oD, A - craoafl cocetrlrHfl raJraHTuHa - nropofi HolrnoHeHT ABoilHoL-r crrcrcllrbr; 6: paaMep 06-
:lacru 7' X 7'

I

d

i"-.-.,/

/0" J,, J,, s// //"
I / dxnc / /

Pttc, 2. Pacnpe4erieufle rrrrrerrclrBrrocr]r rraJlyqe]rlr;r r {otouerplrqecnux paapeaax raJIaHTtrKrr
Mapxapmr 141 r rpex (ruurrpax
l-3?30i,2- 4400;,,3-7400i;[ncrio6ftaxyr{aaauoqrrcJror4cnoJrbaoBaHubrxHerarnBoB; o-rcpnr,rt
Pa3Pe3, 6 - DroPoi'i PaBPeB

Prc. 3. Itpunlre peaRqrrr{ Sr.rnrrpon ra [7], n rroJrocax rrponyc$aurlt noropbrx Mo]Rr{o o}fir{Aaru,
trBJrJ IeErre B AMtrCC'{OEEr,rX JrI'IEr{.fX

Beprranam,ur,rurr Jrrrurr.sMrr fio]raaauo noJroE(elMc arulccrrorrHlrx rlurvfu c yqeroM r{pacuoro cMextreHrrrr raJlafi-
rlttu Mapxapau 141

100

40

4,'

I Ia///0"I

z

ii

------ /rz)
--- 2/6/

- 
J/Z/

,/f' (/

i
\

i-.\-
\,q,,_---*

-6
--- i

-a- I
I

,/l.I,
.,1 \

. ,trlt ,r2Bo

JZJ' ll ,f/!0



-/--- 
z

//c^ -i--ro

4000 ,fo00 6loo
o

7/OO to, A

Pz.c. 4. Otrocuremuoe pacnpeAeJreEtre aEepruu B cnerrpe-raJrar(rtrntr Maprapau,141
I - B UeHTpaJrrnoft o6nacru raJraHTr.rHu pa3MepoM rr"i 2 - B opeoJre, pac[oJrorr(eHHoM Ha paccroEHu],r or 4'
no 10" or sApa raJrar(Trrrrr

Pzc. 5. ,{ryqaetnaa AI{arpaMM^a a cr,rcreuc Tu{ra
(qnera coor:sercravror:7-3730 A, , - 4860 i\, 4 -5950 A)
SamrpuxoBaIIHafi qacrb [I4arpaMr[br - 

qeatpalr,ur,re o6-
Jracrr4 HopMaJrbHbrx raJrafiTrrn 112-141, cBerJrbre HpYil{Hr{ -rpylirrrpoBHrr rop.sarflx BBeBtr cn].rpaJrr,Hr,1x BerBert raJral{Tu-
xu NGC 5194 [15]; rpecrr4ra - rEpa raJraxrr4r{ Ceiidepra
no [16]; roqrrr - HBaBapbr flo lr7-21)i E{r,rpsafi Jrr.rsr,rq -gBeBEbr rJlaBHoir uocnegonareJILHocrrr; ToIrHafi Jrr,rElrff -usryqeHr4e cr4HxpoTpoHHoro rrllla (]71' -,"-d); rxTprrxoBafl
ltltlufi - tlaJlyqeHue a6co.nrorgo qepHoro reJra; TeMHbre

Hpyrr{Hrr ..... raJraHrr,rHrr MapHapnua: I - N-i 34, 2 - Ne 42,
3 - Ni 69, 4 - Ns 205, 5 - J\Ps 40, 5'- fioB[egcar{ug
6uus raraHrr.rxn Ni 40; 6 - N! 141; ftoHUbr crpeJror{ }r(a3},r-
Baror rroroxeHl{s opeoJroB (Horga oHfi ecrb) raraxrlrn Map-
fiapEHa

//n/

/ t7,
/J_4)

poB) c.rra6ee r4 KpacHee. TaHoro poAa BaKoHoMepHocrr.r (uoxpacneurre raJrar{rrrnr4 c
yMerrbrtreEtreM .rrpr(ocrr4), xaH r{3BecrHo, ua6nrogarorc.E y-raJranrr4n ceft$eprog-
cr(oro rtrtra c [epeMeHHbrMr4 .EApaMrr tl1].

B ocuonr,a os aBrurrcf, p e SyJI braraMrr ctrenTp aJr r,r,rbrx H a 6 JrroAenuft ran arruxr,t
Mapnapnu 744, va [2] u upunuMafl Bo BHr{MaHrre BoBMo}r{Hoe rroJro}r{eur4e oMr4cctrou-
Hr,Ix Jrr4ur4ft B troJIocax trpoflycr(auIaa Szlr,rpoB (puc. 3), rrarr orleur4Jrr{ Br(JraA DMr{c-
Ct4lt Ttplr ollpeAcJleHr4u flpltocrr4 raJraKrr4nr.r B pa3Hbrx {ranrrpax. Br<tap He6oilr,-
mofi (flopflA*a l% ) nc.regctnrae roro, qro npu namux ua6,nrogeur.rflx trprlMeH.EJrrlcb
ilr{poHonoJrocHbre {u;rrrprr.

Pacupegeleurre afleprr4rr B cnemrpe r{BJryqer{r4fl raJraxrr4nra Maprapntt 747
trpeAcraBJreHo Ha pnc.4. CpegnernaAparr4qHa.fi ouru6fia (onpegenenEa.fi no BceM
ceMg {uflbrparl) gnx qer'IrparlbHofi o6racru raJraHrr.rKr{ cocraBJr.fler B /o , gna opeo-
,r.a77 %.Itan rugno r4B pr4c.4, uo pacupeAeJreur4ro Drreprrrrr B Henpepr,rBrroM cner(rpe
u3ryqeHu.fl IlerrrpaJIbHaa o6nactn raJraKrr4r{r.r Mapnapnu l4l u ee opeoJr HecHoJrr,*
rto paBrllqarorc.fl: opeoJI raJIar(Tldnr.r cr4Hee n ylr,rpa{raoJreroBoft o6,racrra cuexrpa.
3ro ltomet roBoplrrb o He6olrbmoM r4B6brrxe BBeBA par{r{r.rx cnexTpaJrbHbrx KJrao-
coB B opeoJre tro cpaBueulrro c qerrrpaJrr,Hofi qac:rsro raJranTrrr(t{ MapHapau 141 .

Ha plrc. 5 uao6parxeua AByr{BerHafl Ar4arpaMMa B cl{crer{e Tu{ra lL2-141,
[taH rugno I4B ptrcy]Ixa, qeHrpaJrb]rafl o6Jracrb raJrar(rr4r(r,r Mapxapar 147 (l;o=
r(aaareJlrr qBera faJraKTrtHr.I B crrcTeMe Tutfra onpeAeJrer{br rro uaml4M gannrrlr)
IIo trOJIO)fieHIIIO Ea AI{aIpaIvIMe 6Jrr4}I(e r( BBeBAaM CtreHTpaJrbrrOIO I(JraCCa G,
a opeoJl - H BBeBAaM A - F. IIo qneronr,rM xapaHrepr{crrrHaM, HaH cJreAyer rirB Ar4a-
rpaMMbrT trBilyqeHr4e qeHrpaJlr,rlofi o6racrr,r raJrar(rr4Hrr Mapxapnu 741. 6L:i1.e s.

usryqeHulo rrAep cefi{epToB0r{r1x raJraKrtr4n, a r4SJryrreHrre opeoJra - n r4SilyqeHulo
CtrI4paJI6IILIX IaJIaI(TI{I(.

Br,rrne 6r,rno cnaaauo, qro raJranTr4ry Mapxapan 141 uonrno paccMarprrBarr)
I(alt fiOMtrOHeHr ABOfiHOft Cr{CTeMbr. BtOpr,rrrr n0Mrr0HerrroM Cr{CreMbr .flBJrfleTcg fa-
JraHrr{r(a A (c}/'. pr{c. 1), pactroJroE(eHHa-a B ceBepo-BanaAHor\{ HanpaBJreHr4r4 or
Mapxapau 'J.4l.TIo rlarrrrrM uBMepeHrr.EM paccro.rrHr{e Merr(Ay KoMrrorrenrav,u -35"(aw. 26 xuc). OcuoBubre xaparrepr4crrrr(r{ raJraxrr4r(rr .,4 r'anxte nprrBeAeHr,r r ra6-

r
4o

,

lr0

/o

101



Ocnonuue xapanrepi,rcrr,rxr,r gnofiuoft crrcretrrbr, floryqeilubre paaur,rMlr aBTopaMrr

Aara Ha6-
rroAerrufi

3Be3[Hafi
B EJIII TIIIE A B-V A6colrcraan

BCJITqIIIIA
IIoBepxHocrHafi flp-

lrocTb c yrJr. ceH CcburHa

Ia;ranrr.rlta Mapxapan 141

[o 1960 r'.

llo X 1971 r.

24125. rr
1971 r'.
718. vr
1970 r.

26127. yt
4971 r.

nt.nr -- !4m,

mou: 15m,

B: 15",69

m'1, t +oo -
:16"t,30
n11" 44oo -
- 16"t,10

M r,r - -2!111
M v : -211)t,2i

M ,, -: -20"',

l1u: 
-8011t,lt

Bl" Eroo: Lfn ,9

B t, a,,oo 
: 27m ,7

B. E. Map-
HaprE [1]

, CapE(cHr [3]

A. BlrExrarr [4.1

"[. II. Merrrn'rracr. pa6o'ta)

JI. II. McruH
rracr. Ira6ora)

70'

15

15

15

0rr. ,7 |

0,91

0,86

IararruHa ,4

26(27 . yr
1971 r.

II
7/8. Vr
1970 r'.

22n1,5 JI. II. Mcrnl{
(Hacr. pa6ora)

ilI{qe, XapaRTeprrcr\tr(rr raJrar(Trrr(u / oupe,qenerrbr rar(I{M }fie o6pa3oM, fiaH r{ AJrfl
Mapnapan l4l,w rolr(eAJr.E 15" 4ua$parMr,r. Ho {orouetpuuecxr{e rdaMepeur4fl ra-
Jlar(rr{nrr.4 uponegeubr roJrbr(o B qerbrpex {unr,rpax (IrO - 4400,5280, 6600
t 7400 A), n ocrarblrbrx rpex Sranrrpax uao6palrerrr{e raJraxrr4xrr .A oseur, cra-
6oe. flo eroft rpr4srue raJrar(rrrna,4 Ha AByqBerrroft Ar4arpaMMe (crrt. puc. 5) ne
Irpr4BeAeua. @orouerpuqecxraft paBpea (ronrxo oAtrH) rro HarrpaBJreHr{ro coBrla-
Aaer c pa3pe3oM I gnF, raJrar(rr{nr4 Mapnapan L47, tsnflercfl Rar( 6rr ero upo-
AoJr)fierrrreM r4 rrpoxoAr,rT rrepes rler{TpaJrbr{yro, caMyrc fpl(yrc qacTb raJraHrr{Itr( .4.
flo rlneronrrM xapar(reprrcrrrnaM, r(oropbre Mbr floilyrrrrJlr{ AJIfi raJlaltrr{Hu A, ee
I4ailyqeuue B o6racrr ?\4400-7400 A uoxoxe Ha r{BJryqeune HopMaJrbHbrx ra-
JIAHTIII(.

Mex4y raJrar(rrrr(aMrl Maprap.Es. '1.41 u A mu o6uapyx(lurr{ cJla6yrc Ar466yB-
EyIO rroJrocy, r(oTopa.fl RaH 6br coeArrrrfler STrr raJraHTrrnrd.

Hamrl {otouerprauecnrre r4gMepegrrfl rroJrocbr rrpogeAenbr roJr6r(o B crrrreM
(1,'4400 A) u rpacuoM (1,7400 A) Srnrrpax (n ocranrur,rx {r4rlbrpax .Epxocrb tro-
Jrocbr HeAocrarorrua Arr.E r{aMepenraft). HanpaBJrerrrre Sorolrerpuuecnoro paBpeBa -
BAoJrL troJrocBr, or raJraHrr{Kld MapHapfl]f. L41, H raJrar(rr4r(e .4. IIO Hamr4M otrpe-
AeJIeHr4.EM r4HTerpaJrbHafl SBeSAHa-fl BeJrrrqr4rla rroJrocbr tTlatoo:18*?51 rroBepxEocT-
Hafl.Epnocrb ee c r(8. ceK Ayrrd Bssoo:24* (paa*rep Aua$parMbr 15"). B KpacHoft
o6nacru cuemrpa rrailyqenr4e rroJrocbr cra6ee, qeM B cfi:oefr. o6nacrra. 3to uoxet
roBoprrrb o roM, qro B noJroce ecrb Henoropbrfi uB6brrofi BBeBA palrEr4x ctrefiTpaJIb-
Hhrx r(JraccoB Uo cpaBHeHrrro c oHpyE(aroqr4M {oHoM, He racrrro.reHo, rrro cra6a.fl
g[{{yaHan rroJroca .EBJrflercfl nepeMr,rqKofi rrremgy raJraHrrrfiaMu MapnapnH 741
u.4.. Taroe flpeArroJroxreHrre He rrporr4Bopeqr4r yrBep]r(Aeur4ro B. A. Boponqona-
BenrgmusoBa 1221, qro [epeMbrr{R[ Me[(Ay raJraxrtrnaMrr - aro o6paaonanug rr{tra
crrr4paJrr,r{brx BeTBefi, cocTo.firqr4e [per.rMyrqecTBe]IIIo r{B BBeSA I4 qacTI4rIHo rlB ra3a.

Hanra.rue roJry6oBarofi gu{{yauoft rorocbr Me}nAy err{Mlr raJranrrrxaMrr !r
Irer(oTopafl Br,rrfrryTocTb raJraKTr4r(r,r MapHapfl]r, L4L B cTopoHy r(oMloHeHTa 14.

Aaer ocrroBar{rde rrpeAtrorroxu4rb, qro ABoftHafl crlcreMa (Mapnapau 141 a A)
sBJLEercE BBarrMoAeftcrnyroulefi crrcreMofi .

Br,rpamaro rrcfipeHrrrorc 6raro4apnocrr U. V. flpouun Ba troJreBrrbre 06-
cylfiAeHr{a, I. H. IllaparroBoft r,r B. T. }I{oronenoft Ba trBroroBJreHrre prdcylrnoB.

,(ena6pr 1979 r.
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HAEJIIOIEHI4fr PAAtrIOmCTOTIHIIKOB HL PT-22I(AO U pT-14 pXyT*
B Mr{JrJrr(METpOBOM [r,rArrASOrrE BOJrH

B. A. E{auon, trI. I. Mouceen, II. C. Hecrepor,
M. Tuypu*, C. V.pnor

flpe4cranneubr- peayJrbrarn na6urogenrt genrtu paAuouc?oqnuxoB, trpoBeAenEbrx o[80-
BperlreEuo; Ea AByx paAlloreJlecronaxt 22-*r ltpnrucnoft acrpo$trBuqecnoft o6cepBaropuu AH
CCCP (1, : L3,5 rru) t 1,4-tr Pa4r.rona6opatopuu Xenrcunmcnoro yEuBepcurera rexEofio-
ruu (1,: 8,15 r'rirr). flpunegeuu ocuoBubre trapaMerpbr paArroreJrecnorroB rr trpueMuot auuapa-
Typrr, aparrto, o[trcaua MeroAur(a ua6urogeunt.

Orlresaercfi Eaflrut,Ie 6nctpnx Surontyaquft B paAtrouaryqesuu 3C 84, BL Lac, OJ 287
Ea o6eux AJruEax BoJrE B Mae-I{roue, a y KBaBapa 3C 273 u BL Lac B alrpeJre 1978 r. flpr,rnege-.
Ebr ctrenrpBr r(BaBapoB OH 47'L u OX 057, O6parqaercx BErrMaEtre Ea BEastrreflBuBrft ua6brrort
r(oporr{oBoJrEoBoro uatrryseEr{E RBaBapa OH 471.

THE OBSERVATIONS OF RADIO SOURCES WITH RT-22 OF CAO AND RT-14 Otr'

RHUT IN 1\{ILLIMETER WAVE RANGE, by V. A. Elanov, I. G. Moiseeu, y'f.S. Nesterou,
M . T iuri * and, S , tlrpo * ,- The results of observations of several radio sources are presen-
ted. The measurementsl were made simultaneously with help of.22-m radio telescope of the
Crimean Astrophysical Observatory at l,: 1.35 cm and with help of L4-m radio telescope
of Radio Laboratory of Helsinki University of Technology at l,: B,t5 mm. The main pa-
rameters of radio telescope and receivers are given, and observational methods are briefly
described.

The existence of rapid radio emission fluctuations at both wave lengths of 3C 84, OJ
287 and BL Lac in May-June and of 3C 273 and BL Lac in April {978 is remarked. The ra-
dio spectra of quasars OH 471and OX,057 are shown and the attention is drown to millime-
ter wave emission excess in the spectrum:of OH 471.

Ha6nro4enux paAuor.rsryqenua pflAa BrreraJrar(rrrrrecrrrx paAuoucToqHu11oB
Ea BoJrIre 13,5 uu B reqeHr{e Hecr(oJrBnux Jrer B Hpurracxoft acrpo*u3trrrecnoft
o6cepBaroptrm AH CCCP rroBBoJrInJIr4 ycrauoBtrrb IraJIIrqIre Bapl{aqufi uaflyqegtr.fi
Ba trpoMerl(yrKtr BpeMeHI4 IIopsAKa HecHoJIbKrx qacoB 14 cyrolt Il,2). llccaerc-
* Pagraora6oparopux Xenrcrauncxoro yurrBepcr.rrera rexuoJrornu (PXVT).
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Baure rlepeMeHnocrl,r uBJIyrIeHI4fi rrpeAcraBJl.ser 6orr,mofi I{HTepec AJr.rI rIoHIrMa-
Err.E rrpoqeccoB, rrporer(arctr{rrx B .EApax arux o6renron. CuuxpouHbre ua6lm-
AeHu.E HBa3apa 3C 273 B Mr{JrJIrrMerpoBoM u olrrrqecHoM Arrarra3oHax, a raK?r(e B

MEJIJTT.IMeTpOBOM I4 Car{TI4MeTpOBOM Ar4arraSOlraX Br,IflBrrJrr{ KoppeJrflqrarc naprZaquft
rrapaMerpoB r{BfiyqeHr,r.fl B DTr4x Ar4ala3oHax [3]. C qe;rrro AaJrbHefimero uByqeHr4fl
6rrcrprrx napuaqufi uaryqeHr.rfl BecHofi t97B r. 6rr.nr uponeAerrbr rla6rro4eur.rn
p.fiAa paAI{oIztCrOqIII{ItoB Ha BoJIIIax 8,15 u 13,5 lrnt.

Ha6nrc4euzn rla BoJrHe 13,5 lrlr trpoBoAr{Jrr,rcr, sa 22-rt.paAr{oreJlecmone HAO
AH CCCP [4], a na BoJrrre B,15lmr rprr noMorqvL4-v- anreHHbr Pagnora6oparopr4r4
Xenrcrauncnoro yrlr4Bepr{crera rexHoJrorr4rr (PXyT) s Mercexosu [5, 6]. Ocnos-
HLIe [apaMeTpbI npI4I{eHfiBmIIXCfl I{HCTpyN,IeHTOB 14 IIpI4eMHI,II{OB IIpLIBeAeIIbI B

ra6t.7.

?a6nuqa'1.

IIapaMerpr,r

flualretp arrreEEbr, M

I{entparr,rax qacrora
rrpr,reruuurta, IIq
Cr,rcreua o6nyrenua
,( raaruerp BT Jpltquor o
BopHaJra, M

Illhpr,rua Ar4arpaMM6r
HaupaBreHEocTrr Ea
ypoBrre 3 ,(6, yrn. cex
It oe$(fraqueur 14crrorrb-
BOBaHT{fi IroBepxEocTr.r
alrrerrbr (K14II)

SHa.reIII,rE IIapaMerpoB

PXYT
flapaMerpLr

Tosuocts cotrpoBorr(Ae-
Etrfl, yrJI. CeR

Illyuonaa reMtreparypa
Cr,rCTeUr,t, K
flo.noca trp ouyctanr.rE,
Mrq
rDrrontyaqr.rornaq qyB-
CTBI,IToJILEOCT6 llprf
t:Lc,K
Trau uprneuruna

SHaqeHuE napaMerpoB

PXYT ITAO

t3,1'.
36,8

7,L

148

0,45

22
22,235

r15

155

0,43

10

t200

700

0 ,09

MoAy[n-
quouHbrii

10

160

30

0,08

Mogyra-
III,IoHHbIft C

MasepoM
r'ra BxoEe

I{acccrpeHoncnaa

Ha o6oux pa4r4oreJrecrolax rprdMeufirrcfl r{eroA Ar{arpar,rMHoft nrogynnquu.
06a {opuupyrcrquxcff r{anpaBJreur4.rr fiprreMa r.{BJryqeH[ff r{ctroJrbaoBa trrcb Arrrr
Ha6rro4enr4fi racroqrrr,rxoB MeroAoM (on-onD [71. Ilplr ranoM MeroAe r4aMcpeur4fl
aIrTeHIla rlaBOAr{TCfl I{a r4CTOrrHr4K rrOCJIeAOBareJrE]IO OCTTOBrIOfi r{ OIIOpHOft Atra-
IpaMMaMr4 r{alpaBJreHHocTr{ r,r oIIpeAeJIfleTc.E pasrrocTr, Br,rxoArlbrx crrrHaJroB pa-
Ar,roMerpa. OcnosHofi r4 otroprrbrft o6nyuarenu PT-22 6rr,nu uacrpoerlbr r{a BBar4Mr{ o
OPTOTOIIAJII,}IbIE IIOJIflPI,{BAqI4I{, IITO IIOSBOJI,TIJIO NPOBOAI4Tb I{SMEPEHI{.fl IIOJIHOIO
trorora uaryqeHufl paAraoucroarHr{noB. I-Ia 37 },'lq o6euuu ArrarpaMMaMrr }rarrpaB-
Jleuuocrrl rrpr{eM r{Bryqeuu.E rrpor{aBoAr.rJlc.rl B oAHofi rrJrocnocrr,r troJr.rrpr4aarlr4rrr,

flocnonrny P'l-74 HaxoAr4rcfl rroA nyrroJror,r, AJr.rI r,[cr(JrroqeHr4.rr BJrrlrfrrrlrfl rreoA-
rlopoAlrocrefi $ononol.o u3ryqeHr4fl r{ynoJra Ha pe3yJr},rarbr r43Mepe}rrrft Ha 37 lfq
rIpl4Melr.fiJrocb ral{ HaabrBaeMoe cr{uxpoH}roe colpoBo}r{Aeurre rtcroqHr4noB [8, 9].
Cyrr uero4a BarJrroqaerc.fl B rotr{, rrro 3BN,I, yupaBJr.alorqafi paAr,roreJrecnorroN{,
oIrpeAeJIfleT BpeM.E r.raHorrJreHr,{q clrrrraJla oT I{cToqr-II4Ka rrpl{ colpoBox{AeIrI4I,r efo,
cHalr{eM, oflopHofi ArrarpaMMofi rralpaBJle]rrrocrr{ TaHr4M o6paaorr, qTo6Er arrTerr-
Ea EpoxoAr4[a qepes re ]rie 3ilaseHr4fl aSr,rMyToB, rrTo r1 nprl [peArr]Ayrqer'r HaHo[-
JIeEldr{ ctr{rrraJra, HorAa tr{cToqrrr4R corrpoBo}r{AaJrcfl ocHoBr.rofi [raarpannuofi. Taruu
rtyre]I peaJrr{Byercrl aryBcTBr4TeJrr,Hocrr, cr4cretr{br, 6nrasrag H Teoperr,rqecxofi, Tan
HaK d)rronTyarlr{r{, nbraBaHubrs r.reoAnopoA}rocr.rrMrr {ona, n oArduanoBofi Soprue
rrpI4cyTcTByroT B BLTXOATTOT{ CI{rrraJre trprr coilpoBo}nAerrr4r4 r.IcTorIHl{Ha HaH ocuonuofi,
TaH r4 oloplroft Arlarpal,rMaMr{ rraflpaBJrerruocTrr aHTerrHr,r r4 rrprr olpeAcJleHrdr4 aI{-
TeIrHbIx reMrreparyp rrcnJrroqarorca. Ilpu aroj\{ r,ro}nHo upeue6peqb paBrr4ur4er,r
cITIIHaJIa BCJIeACTBT,Te r43N{errerrrlrfl BerrlrTHr,rx paccroar.rr,rfi r{cToq}rr4r(a [pr4 ero ABr.{-
IteIrI4I{. N{ero4raxa na6nro4enrnfi ra o6pa6orr{r,r Aa}rHr,rx na {3,5 lrlr uogpo6no o[rl-
calla B [7]. flornorqeHrle paAr4or4aJryqeHrrr{ n aruoccpepe 3e},rJrr4 r{a Broft BoJrrre
paccqr,ITbrBaJrocb IIo r,{ereorrapar{eTpaM r4 r(oHrpoJrr4poBaJrocb MeToAor[ paBpeSoB
a:ruocSeprr.
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Prc. l. Ilaueperrrre rrJrorrocrrr riororoBDa[troficrosuunoBEasacrorax 22tt 37 lfq n aanr'
cEMOCTtr OT BpeMeE{

BeprufiarbHblMrr orpeSHaMu IIoHaBaHbl cpeAHerBaAparl{'lubre omu6xu

Halu6ponHa aureur{brx reMneparyp or r{croqHr4l{oB r4 nepeBoA rrx B trJrornocru
troror(oB trporraBogtrJrlrcb tro ua6rroAenu.fiM craHAaprHbrx I.ICToqHl4noB, r(oropbre tre-
peqllcilerrbl n ra6r, 2 c yraaauueM rlprrHflTbrx trJIorl{ocreft uoroHos r4JIrI .aprocTH},Ix
reMtreparyp AJIrr IrJrauer Ha coorBercrnyroqefi qacrore.

?Icro.rHI4fi

IIpuHETarr tseJII4quHa
Ha qacToTe

22,2 l.r]l 36,8 lfrr
tr{croqHilH

IIpuHflTaff BerrrqHHa
HA IIACTOTE

22,2 ff\ 36,8 IIq

trOnratep, f ,r, K
Catypu, T,r, K

138

128

158

1,/tB

DR 21, _flr

3C 274, fls.

19, 5

2L,5

18, 3

Ha6nrogeuuf I(BaBapa OH 471Ha qacrore 79 ffU 6r,un upoaegenr,r ua 14-u
paArloreJrecxoue PXVT nplr rroMoulr{ npr4eI{H-I4Ka Bouncxoro yHl4Bepcr4rera.
Ero mymona.E reMueparypa cocraBJrflJra {200 It nplr noJloce trpoilycfia}Ilrfl rlo
trpoMelr{yroqnofi .racrore 500 MIq. Hoe{{uqraenr. rlcrloJrbBoBaHLItI noBepxlrocrl4
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S :t o, ,0-26 Br.M-2.Iq-r ll mouem Ha6nrogenuf

f:8m.r I I:13,5

Moltenr Ha6lrrcgeulrii S *.o, l0-zo Br.M-2'Iq-l

3C 84

38 ,83 t 0, 26
36,67 +0,4,7
10,8510,38

41 ,1 + 0,51
39 , 5'1 t 0, /r1

44,33+0,88

NRAO 150

10,7910,16
10,97 t0,42
17,50 t0,42

:_
8,64t0,12

37,3t1,6

3s,G r, z
10,0t1,0

46,6+0,9,1t
16,0 + 0,33
37,5+1,04,

l1 ,60 t0,39

11,21+0,50
15,I9t0,52

12,89t7,27
16,35!1.,02

7.IV
9.IV

t1.IV
12.|v
17. IV
21.Iy
21.|v
22.!v
23. IV
25. IV
27.Iy
25, v
26. y
29. V
30. v
1. VI
5. VI

LIV
tr.rv
12.|V
17 .Iv
22.\v
23.|y
25.ty
27 .lv
26. V
27. Y
29. V
30. v
T. VI
5. VI

18.IV
T9.IV
20. IV
23.rV
24.\v
25. v
26. v
28. V
25. V
30. v
30. v
1. VI
2. vr

24.ry
28. V
29. v
30. v
1979 r.
29. IV

J. D.
2443000 +

606 ,46
608,41
610 ,43
311,47
616,42
620, 36
620,38
627,38
622,39
624,49
626,4L
654,43
655,16
658, 3t
659, 29
661,29
665,32

608,tt2
610,39
671,44
616,42
621,35
622,38
$21r,44
626, 38
655, 17
656, 18
658,31r
6.59, 30
661 ,30
665,34

616,88
617 ,83
618,88
62I,52
622,65
654,48
655,44
656,55
657,53
658,75
659, 4 6
660, 65
661 ,50

622,66
656,66
657 ,72
658,70

975 , 85

3C 273

23,99 +0,27

20, 80 t 0,36

$,A{-xo,zs
19,18+0,64

18,40t0,31

3C 279

ro,aGo,so

7,lotro,zo
7 ,36 t0,21t

6,74t0,29
BL Lac

3,23+0,34
1 ,88 + 0,31
2,92 +0,42

B,z4;0,2s
2,02+0,57

ox 057

2,93+0,28
3,28+0,35

4 ,77 +0,71t

28,6t2,8
32,7 t2,8
26,3t7,3

29, 61r + 0, 60

28,86r0,56

28,6;:c0,67
28,6810,52
29,42t1 ,03
24,63t,0,48
27,30tL,64
26,75t0,91t

25,79t0,83

12,4+ t,8
9,811,5

12,00 + 0, 68

10,44,+0,46
10, 76 + 0, 20
10,2I+0,27
10,36 t0,48
11,30+1,35
11,6410,93

7,70-r0,63

f:8nnr 
| 

,-,r,u

12.IV
17. IV
18. IV
20,IV
21. IV
23. IV
29. V
30. v
31. v
1.VI
2. VI
2. VI

12.IV
L7 .tV
19. IV
20. rv
21. IV
23. IV
29.v
31. V
1.VI

r?. IV
20. IV
2;1,.|Y
22.Iy
23. IV
26.IV
28. V
29. V
30. V
1.vI
5.vI

6Ll ,22
616,23
617,08
619,04
620, 20
622,20
657,97
658,98
659, 59
660, 68
661,69
662, 01

611,25
616, 19
618,29
619,17
620,20
622,22
657 ,99
659,71
660, 70

616,25
619, 23
620,25
621 ,27
622,30
625,?,2
657 ,07
658,10
659, i6
660,70
665,03

oH 471

2,32t0,21
2,1.4i0,13

:
2,67 a0,46
2,11*0,53
2,11t0,25

2,00t0,48

oJ 287

4,46;0 32
4,19a0,24

4 ,45 +0,19
1r,50+0,53
4,,09+0,37

5,16t0,25

:
I,93* 0,15
1,01*0,39
1,74*0,22
r,43:0,42

16,35t1,02

i2. IV
17. IV
20. IV
21. IV
22.|y
23. IV
25. IV
26. Iv
27.v
28. V
29. v
30. v

t. vI
5.vr

6{1,31r
616, 25
61 9.29
620,32
621,30
tr22,2g
624,32
625,?t7
656,21
657 ,22
658, i 8
659,15
661,28
665, 13

4,30t0, b8

2,99a0,19
3,45t0,27
3,84 t 0,30
4,1.1,l.0,26
4,7410,29
5,19t0,50

2,27io,zg

2,60 +0,05
3,60 f 0,19
3,68 t0,49
2,67 X0,25
3,09 t0,28

3,30*0,10
2,41,!,0,50
2,79 x0,32

6,32 t 0,35
5,54x0,29

:

alrrel{I{br I{a 3roft qacrore paBerr 0,23. PagraoucrorrHrrn OH 471 Ha qacrore 79 IIq
ua6-nro4a.ncfi MeroAoM ((on .- offl (norouurn - oooegnuft c ErrM yrracror( ne6a).' ?Iauepeuu*,re trJrorrrocrr4 rroror{oB or paA[oucroqntr{KoB, or6rro4uu-r*",
tro coBMecruofi uporpaMMe, IrplrBeAerrbr B ra6r. 3 c yHaBarrr4eM cpeAr{ero MoMeEra

{06

nara,
1978 r.



Ila6JJIoAeHr4fi n 4uax loJrr4alrcnoro nepr4oAa, a ranlrie Harrecgnbr na puc.l Han

$ynnqura Bper{eHr{. Ha pr,rc. I nunrro, qro npu AocrarorrHoM nepe Hpr,IrIlI4 r.rHTep-
BaJroB ua6ltogerrr,rf,i r.rc'lo.rsr,tnon 6lrcrpue rprroxryarlur{ rx r,raJryqenr,rr ua6rrogalor-
cfl rra o6erax aracrorax. Hanpuuep, y raJrar(rr4ltu 3C 84 u o6renra rrlua BL Lac
OJ 287 B r{ae -uroue 1978 r., & y I{BaBapa 3C273 r,r BL Lac B anpene aroro Ere
roga. Tpygr.ro tsbr.flBr{rr, Haxrae-llr6o o6rqlre $asonue coornorueHr4a uerrny 6ucr-
prruu S;rroxryarlr4.sl\{r4 I4nrerrcrlBrrocrr,r rra paBrrbrx BoJIrIax BBI4Ay HeAocraroquo
qacTrrx raalrepenrafi. Teru ne l\,rerree, ilo-Br.rArrMor{y, peaJrr,rrr{ coflpoBorr(Aalorlr4e r.rx

14BlrepeHl{.fl {oprurr cnexTpoB uBJryqeHI4,E r4cTorrHI4HoB [a]I{e B TaKoM yanor[ r,rrrrep-
BaJre, Kar( B Harrrer'r cJryarae (22-37 IIq). Taroft nr,lno4 lrailpalll4Baercfl rrprr pac-
cMorpeHl4r,r AaHHLIX l.ns 3C 84 u, no-nl.rAl4Molly, y LIcrorrHI4Hos NRAO 150, OJ
287, 3C 279 r 3C 273.

flolyueuurre peayJrbrarbr rroaBoJrr4Jrrr cyulecrBenllo yroalrtrrrb cneHTpbI I{B&.
Bapon OLI 471 (z:3,40) r,r OX 057 (z:7,94) B MI'IJIJrrlMerplBoM Allanasor.e
4nr.rn sonu. Cueltrpr,r arr4x r4crorrrtr4r(oB npr.IBeAelrrI Ha pl4c. 2' Tan, clerrp OH
47 I olrl:s,c.aercfl or rrpr4BeAelrHoro n [10] orqerJll{Bo BbIpa}IienHr,II\{ Bbrcor(o9&cror-
lrI{M r4B6brrltoM, tro-Br,IAr4MoIvry, cB.EBaH}rbIM c r4BJryalerlr4eM r{orqlroro r{oMrro}IeHTa,

rtaHCrrMyM LlBJIyqelIIatI ItOTopoIo rrp]IxOAI,ITC.fl IIa alacroTy Br,Irue 100 ffq. Be-
pOflTHO, I4MeHHO STOT ItOMtrOHeHT OTBeTCTBeH Ba nepeIIeHHOCTL I4BIyqeHI4fl I{Ba3apa
ua qacrore 22ITUB realeHue 1973-1,978 rr. (puc. 3) . Saueruir.l' qro I4aMelIeHI,Ifl

r4Bilyqegr4.fl OIl 47 l na 22 IIu B rearelrr4e 1973-1977 rr-. n o6rqrax qeprax roppeJllr-
poBaJrr,r c rlr3Mer.reHr4xrrr.r Ira 10,5 IIq [12], oAuaxo uacurta^6-ualreueur.rfi_6uJl pa3-
rr4qeg: Morqlrocrb ugilyxlelll4.fl Ha 10 IIq I'I3illelr.flJlacb na 20%, ana 22 lft1 rpr'I"
Meprro n 2 paaa. B ueplrog c cepeAI4IILI 1978 r. IIJlorlIocrL IIoroKa or I'IeIo Ha

22-IIq noapoc,na 6oree cerr B 3 paaa (cu. puc. 3).
CueHrp r(BaBapa OX 057 xapaxrepr4ayercfl rlJrocrr4t\,I r{axcl4Myrro}I B Allana-

aose 4-I0 lfq u BaBaJraMrr cnenrpa Hulrie ri Br,Iile yxasalrnr,lx qacror. Taxoft
BrrA crre1Tpa rpe6yer rraJrr4rrr4rr B r{croarlrr4r(e uo rpafinefi uepe AByx Hor{trorleuToB
c caMorrorJrolqenr4erf rrpr[ r4rrreprrpeTarlrrr,r cnel(Tpa R paMHaX HeI(OIeperllHOrO
cr.rlrxporpclrrroro rrexaIlI4BMa r4Bfl]rqegrag. Ha,lrrttlr4e rpex.]toMrrorreHToB B],r.sBJIeHo

upz ua6.rrcAeHll.flx ua lrH'repr[epoMerpe co cBepxAJII4uHoft 6aaofi Ha BoJrHe 2,8 cw

[[B]. Aua:rraasraaravecxrax ycnonuftts!rcrorrHrir(e AJT.FI AByxHouuonenruofi MoAeJrq

rrpoBeAerr s [19].

Pnc" 2. Pagr'rocnex,pu fiBaaapoB OH 47L u OX 057

I(pyEura'ru c HpecrrrHaMrr HaHeceubr rrJrorr-rocrll IroroHon IIa qacrorc 22 llq, IrBI\IepeHHbIe B HAo, guoliuutltn

rrD1,fl{r(aMr4 oOoBHa,roHbr p{'3yJlbrarbl IIsrIepellufi Ha-37 u 79 fq B PXyT Hpy'H}ia[]ll noHa3aHbl rlJlorllocrrrI)'

;;#;; ;;;r;;;oorrno," ,, itol o'o oH 471 rr uB [11-17] r'nn o-\ 057' Bcprrrr{aabHbre orpe3Hv orioro HeHo!

ropblx BrrarrHoB rroHa0brBaro" truana3olrbr ua6lroganuruxcrl Bapl'Iauul"l nroruocr('ii rrorol{oD Ha coorBercrBylo'

t4rrx ilacTorax

4fln

Puc. 3. Bapllaqlrn finorrrocrrr tloror{oD
pa4ror,Iaryueur.ln finaaapa OH 47 L Ea
qacrore 22 Tl|\ B 1973-1978 rr. (Aar=
rrbre Ba 1973 r, rarmr ua [10])

4fln
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4J
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Arroprr ^6naro4apnr Cre{aua Tan;rrnr.rcra, paapa6oratsrrero paAr4oMerp
ua qacrory 3I IfU, ra Nlurno Topnceea, ror{oraBrtrero a ua6nro4eHlr.sx Ha PT-l[,
a ranlne U. [r. Crpeuno Ba rroil,roqb n ua6"nro4enrrflx Ha PT-22.

,Ilena6pr, 1979 r.
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HEKOTOPbIE OCOEEITHOCTIT BpAI{EHI4,tr TLfiTEH 
vA}t 523'74

C. I4. lonacmn

' ?Ianoxeubr'peayJrbrarbr trccJregoBautrE Bpaqeurrx rrrren B rpyfltre, upoxo4rumeft uepea
[eurpanmnft MeptrAtraE 4.X Lgl4 r. Ipyuna EaxoAr(Jracb B rornEoM rroJryrtrapru Coru4a (gl=
= -6") u cocro.EJra r{B AByx 6onrmnx trEreu, Jrr(Arrpyroqero E xBocroBoro, yAaJrenEbrx Epyr
or Apyra tro AoJrrorerrplrMeplro ra 9o. Jlyveane cfiopoortr coBMecrEo c npoAotrroft cocraBJrffro-
rqeft MaruuTuoroluorr tr Epr(oorbro B qenrpe ruurftl6nnr r.raMepeEbr na gnoftuou Maraztorpa{e
ECT o4uorpeMerno B AByx JrlIEtrffx, 1,5250 A Fe I u ?'"5L23,7 A Fe I. Ha6nro4enra Berrrrcr B re-
qenze 4 4neft, c 3,X no 6.X, Enru ranlr(e lrctroJrlBoBaubr {otoretzorpaMMbr r( cErrMRn Co.uuqa
o ryuax Ho.

Ha ocuosauul4 rlByqeEEE ua6,nropare.nruoro Marepra;ra 6r,rro uat4eno, qro cEaqara raa
B o6otrx rrrrEax tr caMtr rrErra BpaqaJrrrcb trporuB qacoBot crpeJrna. 0ro upznogzro n Banpy-
qEBaEr4ro no sacosoft crpeJrlte xpo,ltoc(fepuot crpynryprr B oRpecrEocrtr trEreE. BareM uosr*
oAEoBpeMeEEo EaIIpaBJreEre BpaqeEIrfi raaa r o6oux tr-ETEax trBMeEEJrocb Ea rrpoTEBorroJroE(-
uoe. 06a rIErEa B rIocJIeAEtre [Ba AEE ua6rlo4eutrfr BpaqaJrucb y]r(e tro saconoft crpeJrme tr pao-
ElpyquBafiu paEee BaRpyseEEyro B ctrr{paJrb BrrxpeByro crpyKTypy MarEurEoro noJl.a. Ha6[ro-
rqaBmeeCf .EBJI0EIIO IIOBBOJIflOT SanJIIOtItrTEr IITO B EtIyTe MaTEETEOTO nOrx, o6paaOBaBrIIeM trapy
rlfireE' trpoIrcxoAI4JIE npyrunsunrel Rone6aaus.r fleplrog ua6trogaerunrx none6auufi oqegtrBa-
ercs trptrMepEo n 6 cyr. Cropoorr BpaqeEnff raBa B trfrEax cyqocrBerEo rrpeBbrrrraJra c6opocr6
npaqeurxl rxrer, naft4enEyro rro {ororetuorpalruau.

soMEj PROPERTIES oF THE suNsPors RorATIoN, by s.r. Gopasyuk.-The
results of investigation of the sunspots rotation within the group crossing the central meridian
on October 4t 'l'974 are presented. This group was located in the southern hemisphers of the
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:sun (q x -6o) and consisted oI tr,r,o large sunspots, preceding and-following, separated by

L.L x'go in longitude. Radial velocities, Iongitudinal.component of the magnetic lield and

brightness in the line cores werc recorde{ rvith the clouble magnetograph of the Solar Tolver

Tel-escope in X5250 A Fe I and ?,"5123,7 A Fe I spectral lines simultaneously, during lour days'

from October 3 to October 6, L974. Photoheliograms ancl I{o pictures lvore also obtained.

On the base of the observational data we have found that at first, the gas in the sunspots

and the sunspots themselves rotated counterclocl<rvise. This phenomenon led to a clocklvise

twist of chromospheric structures rouncl the sunspots. Then, almost simultaneously, the di-

rection of rotation of gas in both spots changed to opposite' In the last trvo days both spots

were rotating clocklvise, hence untrvisting the spiral of the magneticlield which was twisted

before. So it seems possible to conclude that in the magnetic flux tube which formed a pair

of spots torsional o..illotioo, occured. The periocl of observed oscillations rvas approximately

6 days. The gas rotation velocity in the sunspots was substantionaly higher than the rotation

velocity oI Ihese 'sunspots found on t]ie base of photoheliograms'

fIpo6;reue Bpaqerrr{f rr.flre}r IIoKa rlTo yAeJI.fIeTCfl HeAOCTaTOCITO B]rr{MaHI4.fl.

BepOnrilO, ATo-CBfiSaHO c IIeAooUeIIItoft BalI{}IoCTL'{ rofi rau{oprtaqlll4, I(orOpaE

BbrTeItaeT oTcIoAa AJr.fr troHr{N,raHr{rr trpoqeccoB, rIpLlBoA.fIII{L1X K BOSHI4I(HOBCIII4IO COJI-

}Iesfloi{ aRTI'rBIrocrI{ B I\eJlox[.

B r.ruerorqrnxc.E n rracro.srr.\eMy Bper{erlr{ HeM}Ioroqr{cJIer'IHr,Ix pa6orax r'I3yrle-

Hr4e Bpan{eul{fl ILETeH upOBOALIJIOCs HaI( trO AaH}ILIII Ua6Irc[eul4ft nyUenrrX CnO-

po"r.itt-41, raHuno rtororerrrlolparrllau [5-7]. A6etu'r [1], s qacrnocrr4' Ila-
rtreJr, qTO CoCTaBJltuorqafl CI(opoCTI4 Bparqeul{.fl IaBa B IIfTIle (aarauyranr'IIaf CO-

*uuorrrr{ua) scer4a 1lp[cyrcrByer, Ho oga oqegb IleperyJlflpHa. Haupotr'rn,

IreI(OTOpbIe I43 I{CCJIeAOBaTeJICfi IpI'IXOAI4JIII R BLIBOAy' aITO gCJII{ aBI4MyTaJILHa'I

COCTaBJI.EIOrqa.g CHOpOCTI{I4trpI4CyTCTByeT, TO O}Ia He IIpeBL,IIIaeT BOJII'{aII4EbI OIII{-

6or raauepenun [8]. Ifauru EeAaBHr4e rdccJreAoBautrs" 141 floxaaaJltr'r, aITo cRopocrb

;;;rr{;;# 
"uuu 

u 6o.rr,urou oAuuorruol{ IrflrHe rlpeBblrnaJla I' ttu/c ra na6lroganacr'

11a rrpOT.rrlner{I4l{ BOello BpeMeull trpoxo}IiAeHI{fl eIO IIo A1lCKy Coln-qa. Bpaqeurle
rr-flTerr, naftgennoe uo {o'rore.rrro"-parrar, N{omeT AocTr{Iarb 30-40' B AeHb [6]'
Bo scex cJryqaflx rlSyrreu[e Bpaxrerrl4.tr n.rlTerr rro {orolerr{orpaMMaM tr*poBoAr4-

Jrocr, 6eB ,rprur"r"rrr." Aurrrruri Ha6ilroAeguft uo nyuenblr,I cHopocr.fllr' floororuy

ir*rl"ptan"e,rroftyBepeHlrocrlllBToM, trro r,{3il{eflellrlle IroJro}He,ua {opuu flflTrra'
.C nOropr,ru cB.fIS618aeTcfl eIo Bpatqegl4e, AeftCTBI{reJIbIlO OTpa}ItaeT BparqeHlle IaBa

r{ MarHr,rTHoIO IIoJIfl II;ITIIa. Jllpanga, }IaN{u [6] y5{e 6LUIO 11OHaBaHO,r1TO IIOflIIJISHI{e

I{ ygr4Jreg1.le BI4XpeBOft cTpyI{TypbI [o11epeqgo1o MaIHItrHoro IIoJIfl ILtrrI{a Xoporuo

coorBercTByer Bparqeur4ro rl.flTlra, 11afrAeHEoMy Uo {oloI9JII{OIpa]vIr'Ia}I. ToHfiafl

crpynrypa xpouoc{epu, ua6,nrogael'raR B JrI'IHI'{I4 I-Io, oplrenrr',IpoBarla BAOJIb

cr{JroBlrx Jrr'IHlII4 MarHr{TrIOrO UOng [9, 10]'
3Aecr, [o [arIIrDrM rra6ruo4eurlft ry'1sst'* cnopocreit' cfororelrnorpaMMaM Ir

IJ*-cllr,ruralr xpol[oc+epbr ]\{br r4syqaru BparI,eIII4e rltrrell B aI{rI{BHOit 06J]acTI4'

A;;;;;t q"or'rs 6oru-o"o ua6rrogarerbrloro Mareprraira I'rlrr oro6parlrr AaHlrr']re

ToJrblo AJrfr oAlror4 IpynIIbI II.flTeII, [poxOAI4BIIIeft uepee UeIITpaJIL]IbIfi l'reprl4uau

4.X Lg7 4 r. 3ra or*rrioroo o6flacrr, rrixo4r4Jracb B ro5tr{o}I rlorryuraplll'{ rr cocroflrla

rr3 AByx 6o;rr,urux rrflrelr (nu4upyroulero N-[oJ1.flpIIOCTl'I I'I xl]ocToBOIO s-[olrfp-
uocrn), rrelliAy *o"oporr* 6rinr'r ronuHo tre6onuittle roTLr-(pr{c' t)' FIaupfl}IteH-

oo"ru'rroro , o6or, ,irrru" 6trna npr,rnep,o .A,IHanoBoft r{ B cpeAHeNr cocrallJL-Jm'

2500fc [ttl. Ilsrua rlo AoJlrore orcroflrrr{ Apyr or Apyra trprrMeplro r{a..u ' nau-

JrroAegr{fi nyqeBr,rx cgop;crefi coBMecruo c upo4,o;rr,nofi cocraBilqrorqeft troJur r4

.rlpnocrefr B qerrrpe rrrrrr*rft rpoBoAlrJrrrcu "u Au6ftnloM Malur{roT:*-.-t3l 
F^qHXtl-

I.IoIo coJIEeqHoIo TeJIecHoIIa oAIloBpeI\{eIIHo B AByx c[efiTpaJII,HI,IX JIId}Itr{,Ex, l\oZov 1\

n" it+r"1"p,.liorn e:l-d,0),4 t'il|V,i A F; i (g : O). I4urepnan Ea6rroAe,r'Ift

oxBarr,rBarr -rarurp, gio, ;5.'X uo 6.X,'HorAa rpyflila [.flrerr EaxoArlIJracb s5J,r'rau

ueHrparbrroro uepranuaua. Kamgsrft pa3 6blilO nponeAetro ro oAllofi cepl{I{ I{3Me-

;;;ili ; 4o,,". Purnrepbr yqacrr(oB roBepxltocrl'{ co'j1-11: B }toropr',x Berltct'

rrartepelrlr.E, "o""uonrrlt 
A"0XBO'. Cttalrllponall're laao6pall(eHuf CorHqa otno-

CrlreJrblro rqeJII4 ctre11rporpa{a ocylqecrBJl.fiJlogb C tro1\{orqblo Sotoru4a [13] rRo:ll'

CyTOqHOfi trapaJrJreJrr4 
"O "*op-O-"ruiO 

t" s C. PacCrogru{e Me}I{Ay qeIITpaMI{ cOCeA-

rrrrx paapeSoB cocraltrtrto-2" [p]1 paapertre:uvttt' 2x2"'
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Ptrc, l. (Dotorparllrn r.rcc.nepyelroli rpynnbr n.srerr c B no 6.X tg74 r.
a-3.X,6 -4.X, e -5.S, a-6.X

w,

. -poloryll'lorpar{r{bl crlrlr'raJrr,rcb rro ilporpar{l,re crynr6r,r Conrlrla rra reJrecgore.
*@P-2. Auarrerp r,rao6panierua coln-qa ua soror"enr4orpaMMax-puu"r, if ;;.
crr:auH,lr co.nuqa r rieurpe Jrr4Hr,rr4 FIo 6nrru irooyreuru, ,a r.op,irrorpaSe rtf-l
1141 c $u,-t rpolr Halle, ,iooy-rprrru ,ronocu, ilpotrycr(aHr," *orfpo"o'0,5 a. ll"-
6lro4er.rrax BeJrr.rcb c paBperneH:,r.e,r- 2,,.

fIo {ororelruorpaurtinr 6rrnu rasr,repeHbr reJrr,rorpa{r.ruecxlre HoopAr4garbr rlegr-
poB rr.rrreH c roqHocrr,ro 0o,5. Cne4elrr,rfl o AaHHbrx ua6nro4er.ruft ir usurax co_
6paur,r n ra6n. 1.

,4ara,
1974 r.

2.X
3.x
4.X
5.X
6.X
7.X

-il 
(,

-r, o

-5,0
-5,7
-5,4
-5,0

-1e:0
-7 ,06,0
22,0
.33,0
47 ,0

-6:6
-G, 8

-6,6
-7 ,0
-6,9,5

-28:0
-15,5
-.2,014,0
24,0
38, 0

slo
8,5
8,0
8,0
9,0
9,0

Qll
1,,-"-

Lx

8
5
5
I(

42

43
18
19

I

: 30-7 : 001
t 40-6 :201
t 45-6 :251
: 10-6 : 501

I

: 05-7 :
, ,/,<, ,7 .:45-7:7
:30-7:1

- B uepnor,r cro;r6qe upr.BeAerra Aara, Bo Bropor{ - BpeM.rr (ur) noryqe,rr.E
Sotorenr'rorpaMM, B Tperr,ell rI urecTorf - Bperrfl ua6rro4eurafi nyuenr,rx crtopocrefi
u apnocteft B JrI'IAepe I4 coorBercTBerrlro B xBocroBoM rr-flTue, B qerBepror,r r4 ceAb-
IfoM-IeJIr4oIIIr{poTa JII,IAepa I{ xBocToBolo II.FITHa, B trflToM I{ BoclMot\r 

- I{x
reJrr4oAoJrrora B r\,roMeur rroJryqeurtn {o'rorenlrorpaMM, rr B AeB.frroM - pa3}rocrb
AoJrror JIrrAepa I'r xBocroBoro rlErlra. ?Ia ra6n. 1 l,mr nragrnlt, qro orrrocr{TeJrrrrroe
IIOJIOIIteHI4e IIflTeII B rpyfltre C TOEIIIOCTLIO !I3I{epeHl{fl KOOpA].IIIaT OCTaBaJIOCb
Her4Br.reHHbIr{ B TeqeHr{e Bcex 4r.reft ua6.nroAerlr.rfi.

flo nceu cepr4.rrrr na6lro4euzfi ty.renr,rx cnopocreft r,r apnocreft 6nr.rru no-
cTpoeHbr HaprLI. Itaprr,r apxocrefi rtcuoJrbBoBaJrr,rcr, AJr.rr onpeAeJreHr,rfl rroJromelrr{fl
qelrrpa lr.flreH IIa Haprax JryqeBblx cHopocreft. rIocre aroro ro AaHr.rbl\,r ualrepeuuft
JryireBblx cxopocreli B rlpeArloJroil{eHr4r4 r{r,rrr4HApusecxofr cr{I\{Merpr{r4 6r,rni nu-rrl4cleHbr IIa ocHoBal{uu paapa6oraunofi pauee Har{r4 r{eroAuttu [4] cpeA]rr.re [o
aBrrMyry Bce rpI'I cocTaBJltIrcrql{e Ber(ropa cHopocrr4: cocraBrr.srcularr BAoJrh pa-
A,IYCA IIflT}IA V, (') _ PAAI,IAJII;HA,fI COCTABJI,STN{AS, A3I4MYTAJII,U UO V* 1,f 

-,

BeprrdxaJr6rrarr cocraBrrflrou{afr V, (r). peayur,rarrr nr,rsucreHui,t c B.X no' 6.X
A0

Ta'6rlrqa L

fu'f; I [l'+l | ""' I '" | "'o' 
<u'r

.

tr,

JIuIupyroUee fiflTHo



Scex co0TaBJIEI0II,I,{X BeI(TOpa cKopo0TI'I II I',{3L{e}IeIII',Ifl IIX B SaBI4CI{N{OCTI'I OT paccTo-

,fllrr4fl oT r{errTpa rrfrrrra uoxaa^sr,, Ha pr,rc. 2, a,6. cpeAuennaAparllallrafl onrE6rta s

fiaH{AOr[ cryqae or]reqerra Beprr4HaJIbIIOft .Iepro.IR"], P BepxHeft alacTfl pI4CyHKa

AarrHbre coorBercrByrorrra6rr;Aerrr{.Fr}r n rrrrrr, )"5250A Fe I, a s EI'ItHrIefi- Ea6-

JrrogeHrr-fr1{ B JIr{Hr{r4 )"5123,7 A pu i. B carlon Hrlsy pllcyHna SIIJIoIxIIoft xt1rpuoft

JrrrHr4efi oTlreqeua BeILITII,IHa paA'I4yca-flApa' a 3altrTpl4xoBauHoft -- paaMep tro-

Jryrerrr'r. flonolrtutelbllble sIIaqeLrvrr V1. (r) ynaausa'oJ 'o 
pacrexallr{e l1-:i^:l

tlerrpo rrflrHa. Orpr,rqare.nr,Hoe SIIaqelll4e a3I'{N{yraJIbHOft COCTaBJI'flIOtqeI4 CI{OpOCTII

OBHaaIaeT, aITO Bpatqelll{e IaBa npol{CXOAI'IT npoTI4B rIaCOBOt4 CTpeJIItu, '' -t' O 
T1-

'tlpaBJIelrI4I,I CeBep - 
BatraA.- IOI-- BOCTOK' IIOJIO}I{IITeJILIIOe - [O qaoOBOI{ CTpeJI-

xe. BepruHaJrbrlafl cocTaBJrflIolqa.fl cKOpOCTr.I, I.IalllaBJIe}IIIa.E BHtr{3, r4}IeeT oTpr',Iqa-

TEJIbHOE 3I{AqEIII{E.
IJaplrc.2Mr,rBI'rAr{M,rrrocoorBercrByloql'IecocraBJl.srclql4ecHopocrr4'Bbrqtr{c-

JIeHIiDIe IIO AaHrlblr'r Ha6[IOAe]II4ft S Marnurnofi u l.teuar1u',Irl1Oft JII4HI{.flx' MeIIfIJII{cb

BtroJIbpaAl4vcaIIflTHa[pa}tTI4qecHI[CI,IExpoH}Io.I-Iayponrreo6paaonalrraa

"?"r" 
l$iff i. f. f pa[rraJlbHa.rl cocraBJrrrolqar cr(opocrl{ I4MeJIa uara6olsuree B}Ia-

rreHr{e or(oJro 3 xnr/i r6nrm BHyrperluefi rpaHr{r1t'I noJryrelllI' C uepexoaoM r( tre-

pra{eprau r.arHa or{a yMerrlrrrrtr{Jracb, uo r.re o6parqaJlacD B }IyJIb rIa cauoft elo Ipa-
,uraqe. 34ecb SeJrrlqr{rra ee B rrel(oTOpbIX CJIyqaflx npeBbIIIIana 0,5 nnr,/c. Aauruy-

TaJrbr.rafl cocTaBJrfrrorqafl cHopocrrn 6r,I,na nara6onlruefi n agpe iltITrIa I4 I{HOIAa

rrpeBbrrnaJra t nru/c, ona noxaenrBaer, rrro rrrrrrra BparqaJrl4cb He r(a1 oAltopoAHoe

TeJIO: BfApax cHopocrr, Bpalqerrr4fl 69,"L-n' qeM B [oflyrenr'l' 3ro corJracyerc'fl c

,6oree parrtt r*, uccnegorrarrvrnv-:r'12, 4l. Beprraxa"nt,lla'fl cocraBIlflIotqa'fl cltopocrl4'

HatrpaBJIeIrHa.rI Brltrla' AocrnraJla 0,5-0,7 Hu/c n qerrrpe rI'flTHa'

ioarurrrrorqr,re Be*ropa CHopocrll, HafiAeHHLIe uo I{a6JIIoAeHI{.gM B HeMaIITI{T-

uoft,nr.rnura (X51.23,7 A Fe I;, MeHI,rIe. Oco6euno clrJrbllo orJII{qarIaCL' [o BeJrI'{sI4Ee

ail;;;p;r;'n Z paaa) paArrarrbHafl c-ocraBJl'lrortra,. Iloror{eHr{e rvIaKcI.MyMa pa-

ir'ur,urofi cnopocm crleu{eHo Ha 1300 Hrr n Blerurrefi r'paHuqe_"_"r_yi::ll lPfp^"ri
HeHr.rrc c [oJro]neHr.reM MaKCr4]ryMa ee Ha ypoBHe o6paaonauu.fl JII'IIII'II4 hbzbu A

Fe I. Drlr peByJr',rarr,r xopoxro co"racyroris c 6oree paH'r{Mrr[B], oco6euno ua-

rrrr{Mr,r [4], Br,rsoAaMr'l, ecJlrr rlpeArloJro]ilr4rr', trro yq?-it;xsror6p€3o-BaHr{'rl lrur;rr.a

XiiSO A iie I B rr.flrlre HaxoAr{rc.s rlr{}r{e, aIeM Jrl4urrtr{ t\b'lzJ,l -q Fe I'
oco6rrfi r4flTepec npeACTaBJLfleT I{3IlIeHeHI{e co BpeMeIleM aBl4l\{yTa'nr'uoft^co-

craBrnrolq,et"oopo"r^iuiuorrrrr,ur. B nepnr,rfi 4er,l-ua6nroAeur'nfi (3'X, pr'rc'2, a)

Becb raB B JrrrAepe Bpau{aJrc.fr nporl{B .lacosofi clPe{IHI. I{ar'r6orr'ruafl cltopocrb

tspau{eHrrfl raaa rlo ira6lrog,enu'su B '"uuI,rrn 15250 A Fe I rpeBLIuraJIa 7 ttmlc v

6rrna cocpegororuru; o6nacrra renu. Ha c;reg,yrcrqrnfi 4eru (4'X) BpatqeHr{e ra,a

B rroJryTeHLr r{cqe3Jro, xoTE B .frApe IIflT}Ia }Ia6JIIOAaJIacb aSII}IyTaJIbIIaf cocTaBJI-flIO-

rrla.fi cr{opocrra. IlocneAyrorrlrre r{a6ilIoAeHlr.fl floltaBarII{' rlro MeH{Ay 4'X u 5'X
trpor43ortrro rr3r\{erreHr,{e BHar(a aBI4Myra.rII,Hoft cocraBflflfo1:i_"*opotru'I-Ia'runas

"b.X 
, Jrr,rAr.pyroqeM rrflT,e ra' ylr{e BpalqaJlcf uo sacolofr CrpeJlr(e, Mar(cr4MaJlb-

Hafl cnopocTrr noToporo 6r,rla or{oJro L_v*r/c. TaXoe }ralpaBJrel{[e BpalqeHl{fl I4

Mar(cr,rr,raJrbHa.fl BeJrr{qr,rHa asr.rNryTaJrbHolt cHopocTI4 coxpaIII4JIl4or' ra 6'X' Boe}{oxr-

,ro rorurro, rlTo H 6.X O6nactr' B rr-flTrle c Bp.alr{erlr{e['I raSa pacul[pr{Jlacb'

Ananotu.Iubre r{Br[errer{I4.rr a3r{Myranr,noft cocraBJrflIolqefi cKopocrl4 rrpor4cxo-

Aulrtrll1ts xBocronoon rrtrtr" 1pw''i,01'-N{r'r olrqraru' qro 3'X B 'flApe "'o:l::::9
IIflTIIaIasBpaI{aJIcfIIpoTI4BalacoBol[cTpeJlI(I{'a-BIIOJIyTeI,I,I--IIoqacoBotr
CrperHe. }la ypourre o6pae_oeat,r,,f,r,IllItltIt h5250 A Fe t tseJtllqrllla cHopocrl4 Bpaqe-

HIrfl ra,a r. rp.uur-u"r"iO,s *,U 
"' 

llo uu"'i" 
"a6T 

ro^'er''fi n nu,r'ru x5123'7 A Fe I

Bpalqe}ll4eIasaBblpai(eHoMeHeeaIeTHo.o4lraHocyseToMroroo6ctorrTeJlE,cTBa,
cro o6e perr,lcrpaqi,rripr.' 2, a,6) ror(aaaJr[ oAl'{EanoBoe r43il{e}Ieurre "'iYI]11:;
uoft cnopocTr{ BAOJTb paAr4yca II.ST]Ia, ecrL oc]IoBaHI4e 0!II'ITaTL CHOpOcTb peaJILI{OI{'

1r.X cxopocTb Bparqerulfl fasa CTaJra Ilpai(rlluecHtr paotrofi HyJlIo' ll B Ilpe-

Aerax ourr16or I3rrepeltufi rraMeqaroau r,rilo,,",,rtc ec 3llaHa. !,anuuefiurrae lta6lro-

Puc.2, tr4aueresue BAoJrb PaAtrYca

rnHaursoft 7-, (r) coctarJrflroqrlx
o -B Jrr{qepe, 6 - B xBocroBoM nETHe

nrrrrra paAlransnoi'r T, (r), aaur'ryranr'noiil 76 (r) u nep-

Ilel{Topa cI{opocrr'r

,1.u.
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.reHr,rf yBepeHr.ro tronaSaJrr{, qro raS B xBOCTOBOM rr.frrrre 5.X u 6.X na paSHbrx BBI_corax BparqaJrcfi uo .racosoft crpeJrre.
tr4ra*, MbI nplrxoAr{r{ n BbrBoAy, sro B Jrr,rAr,rpymqeM r4 xBocroBoM rr.rrrHax BtrepBlre gnr ua6nro4eur.rft ras BparrtraJrca uporlrn qaconoft crpeJrr{r4. cgasara B

xBOCTOBOI{ fl.srHe, a Barel{ sepeS AeHb r,r B Jrr4Aepe IIpor4soruJro r,rsr,reHerrue SrraHacmopocru.B nocJreAyrorrlr.re Arrr,r r o6orax rrflTHax raB BpaqaJrcfl yp{e uo .racosoft
crpeJlr(e. flplr erou cJreAyer ortr{erlrrr,, r{To orHocrrre"rrb}roe paorroJro}fielrl{e rrfi-
TeH B rpylne c ToqlrocTblo Ao olpeAeJrerrufl I4x r(oopAr4Har He MeH.rrJrocb,

B Haxrgou cJryqae, fiorAa rrrrrrro r'rlreJro rreupauriurnyro {opuy, r,rbr onpeAeJrfi-
Jrv ocb rr.flrHa r{ yroJr, o6paaoraunrrfi ero u tr,rnr.reft axnaropi. fIo arulr ftarrrrrru,OI,IJI BbIqI4CJIEII YIOJI trOBOPOTA II,TITHA 3A OAI4H AEHI,, T, E, BETI{qUHA, IIPOtrOPqI{O.
rraJrbHa-fl cpe4neft yuoeofi cHopocrrr Bpalqerrr{.rr rrflrrra Ac,l. Peayrrrarbl B6rrrucle-
uuft Acu oTIeIa trpr,rBeAeHbr Bo Bropor,r r{ xBocroBoro [.rrrua - B qerBeprolr cror6-
qax ta6n. 2. B rperr,erf Lr rI.EIroM cron6qax coAep]riarca cpeAHr.re no trJronlaArt rrrrrHa
cfiopocrl4 BparqeHr4fl raaa (7q (r)) na ypoBHe o6paaoranu rr trrlr]fI:,1llr X5250 A Fe I.
,(na 6onr,ureft rrarnn4uocru gaiuue ra6rr. 2 npegcranrarrorrrupuc. B B Br,rAe Ba-
BI{CrrMocrl,f cnopocrr Bp^aqeHr4fl raea (76 (r)) or yr.nonofi cHopocrr.{ A,rt npa-qeHlrfi rr.s.Tr{a. Ha puc. 3 lmr nlr4r.ru, rrro Me}(Ay yrrorofi cHopocrbro BparqeHr{.fl
Ir.flTHa, nafi4euuoftno {ororerr.rorpaMMaM, r{cnopocrbro Bparqerlrd.rr raaa B rr.fiTEe
uMeercfl cB.s3r,, a r,rlreuHo: ceM 6onl,me cxopocrrr Bpaqer{rr.E raaa B rrflTrre, TeM
BbrIIre yIJroBa.E cxopocrb ero Bparqer.rrrfl, r4aN,reperrr.raf uo {ororelrdorpaMr{aM.

JluA[pyrouee rIErEo XBocroBoe rIflTHo

rpaE 
"trcHb 176{r)),

3.X
4.X
5.X
6.X

-17 ,0
-2,08,0

5,0

-0, 63

-0,270,29
0,43

-2,0
-5,018 ,0

I7o, rpaniaeut (76(r)), nru/c

-0,020,01
0,43
0,26

ScHrlar,r axrlrnnofi o6nactu, cAerlarrrrble Ha ocuoBalrrlr4 crrr{MRoB Coruqa
B ueIITpe Jrr.rur,ru H" 2.X r,r 6.X, fiprrBeAe]rbr rra pr.rc. 4, ct,6. Mrr rragralr, .rro 2.X rou-
Ha.rI crpyltrypa xpoNroc$epsr n orpecrlrocrr4 rrflrerr 6rrra aanpyqerra rro qacosoft
crpeJIne. Oco6enno crlJrbrto oria 6r,rna BanpyqeHHofi uemgy nstriaura. 3gecr, opueH-
TaqI'r.rI BoJIortolleqTonxoft crpyl(rypbr xpolrocdreplr rraloMurraJra crrJrbrro r{Bor}ry-
ryro 6yxny S. Br,rxpenafl crpyltrypa xpouocsepr,r B onpecrr{ocrrl rrflrerr 6.X 6rrta
MeHee SaHpyrleHnoft, .Ier,I 2.X. Boree Britrp.flr{Jreur.rofi orra craJra r4 r,re?r{Ay rrflrrlaMrir
(purc.4,6) . Bononouqa ronxofr crpyr(rypbr xpouocrpepr,r, nan rlaBecrno [9, l0],
opr'leHTr4poBalrbl BAoJrbcr{JroBbIxnr,rur,rrl r{arrll,rrrroro rloJrfl. rIoaTor{y, conocraBJI.gfl
rorrHym crpyr(rypy xpoMoc{epr,r c pesyJrbrara}rr4 BparqeHr{fl ilfrreH, r,rbr npuxoAr,rM
It SanJlloareIruIo, tITo BpailIerrr{e fl-rrrrra rrporrrB .racosoft crpeJrntr [ptrBoArdJro r(
3ar{pyrrlrBaIILII0 [o .racopofi crpeJrHe ero NrarrlrrrHoro rroJr.fl. IJanpourn, BpaxleHrre
tr.srrra B trporr4BorroJrolr(HoN{ r{ailpaBJrerrr.rrr, T. e. uo qacosoft cTpeJrHe? pacnpystr-
BaJro pauee Banpyqenubre B crILIpaJrb cr4JroBbre Jrrrflrrr{ }rarrrrrrrroro rroJrfl. 3ru pe-
ayJlbrarbr corJracyrorcfl c reMr{, r(oropbre 6r,rnn nonyarerrbr rra}rr{ paHee [6]. O6a
trflTrra - nllAtrpyl0ll{ee rI xBocToBOe - BaMbIr(aiII4ct cBOI,{MI{ }IaTHI,ITHLIT{II UOJIE-
MII{ TIepeB xpomoc{epy (pvc. 4, a,6). O:rrlt Er[eJrlr [porr4BorroJro]fir{yrc rroJr.spuocrr,
MarurrrHoronorr [11].

Ecrec. nenr.ro [oaroMy rrpeArroJro]Hr,{Tb, qro arrl trflTrra 6rrnra o6paaoBarrbr oAHr{M
,ItryroM cI{JroBDIx ttuttuftMarr.rr{Tuoro rroJr.fl, BbrrrreAmr.rNr Ha rroBepxrrocrn Coruqa.
Bltxpeaar crpynrypa xpouoc{epr,r B or(pecrrrocrn o6oux rrrreu 2.X 6rrra
BafipyqeHa CrdJIbHee, ue,r.r 6.X, KorAa trtrrlra yll{e BparqaJrr4cb rro qaconoft crpeJrr(e.
3ro oanasaer, qro ogrroBpeMerrr{oe BparrdeHr,re Jrr4Arrpyrcuero rr xBocroBoro rrxTerr
trportrB sacosofi crpeJrnr,I 6rrlo cs.Eaauo co cnpysr{BauueM Bcero }rrryra r,rarurrrrro-
ro uo/rE. CHpyuurarure ?firyra crrJroBr,rx ,I-.:frf-uft Martrurrroro rroJrfl r{orJro trporrc-

,1.,1.6
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Puc. 3. 'Cuaar ltemgy cpe4reir ro nJroqa4tr rrtrlra
cnopocrblo BpaqeutrE raaa (76 (r)) r yrronoft cno-

pocTbro BpaqeEEfl IIflrEa

.Hpyrrrnrl - rugep' TorIIiIr - xBoc'roBoe ua*ro' Jlunzl [poBeAe-

xla qepea na6urcEatemgue EaHHbIe

Pr;c. 4. Sapucounr aRrIrBEofr o6ractr, cAeJIaEEbIe co
.cEuMRoB Conrqa B qeurpe rulrru H*
.fApa ngren rr rpaul4ltrbr noryreHu BbIEeJreHbI x{upnblMu crrroltr-

r{hrMrl JrI4IrrrEMrr, @noHnynr,r o6seEeHr,r c[JrorrIHbIMI4ToHr(rrMll

.lnnranlrr,r, a BoJror(oEIIa rouroft crpylttyprr xpouoc$eprr -
Irrrpr,rxoBbrMI4 Jrr,IIrrrEM[,r. OHpyx{Hocrl'r co crpeJIHaMI4 IIoHaBbr-

,BaIOT rra[paBJleH[e BpauIeHr{E nfiTeH.

,a - 2.X, 8.51 UT, 6 - 6.X 7.17 AT
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XOIIr{rr,, [o-B]1AI4t\[oa{Y, trOA gefiCtnueu Mexa[ItaleCKI{X CI'{JI BpalrtraloqeIo uog{o-
roc$eprroro raaa. Ec;nlr oro rar{, ro AoJr}nrro 6brrr, Asa BLIxpfl, noroplle-flaqaflu Bpa-

rqarbrl 11oqrr,r oAflotspel{errrlo B rrporr.rBorloJro}r{Hblx HarlpaBJrerrl4-ax. trlluaqe rreBoS-

MolnHo o6t.gclrutr, [orITI4 cr,rrrxporrHoe Bpa]qeIII,Ie B oA]Io]!1 HarlpaBJIeHr{r{ AByx
RorrrloB Marlrrrruoro x(fyra, BrlmeAmllx Ha troBepxHocrs Connqa u o6paaonan-
ilux ilapy trsreg. flpoqecc Banpyqr'rBaurrfl ]r{ryra [oJI]neH 6nrn upoAoJr]Itarb.-

ofi Ao rex trop, [ol{a ne 6urnu uapacxogonaHa Bcf r(r4lrerr4qecnaf a}Ieprr{.fi.sItxpeft
11a rrc11pr4BJregrre olrJroBr,rx nranuft rfarurrrlroro uong. flocne sToro uog Aefictnr'relt
r{cfiptrBJregrrbrx cr,rJloBrrrx nranr,rft Marflr{Trroro troJrf , noropbro crpeMfiTcfl pacrlpfl-
uurica, rlaqarlcfl trpoqecc Bpatqeur.rfl lr.rlTerr s o6patuont rratrpaBJrelrrlfl, r. e. rro
qaconoft crpeJrr(e. tr4uenr.ro ranoft trpoqecc gnrrneuufi raaa r.r l{BMerreur4fl saHpyqeH-

r{ocrrlr cnJroBbrx lttttnft MarHrrrr{oro troilg xapaxTepetr AJr.rI cr.rcreM c RpyrrrJlr,IrbrMr{

rone6aur.rgmu. CleAonareJrbrro, lrr,r na6nrogaJrr{ RpyrlrJrr,nrre xone6aErIfl rrtlTerr.

Ouenr,r4no, rrro rrrrrepBar rra6lroAeurft c 3.X uo 6.X oxsarflJr Bcero JrrtItrL rloJro-

Br4rry repuo4a none6anuft (puc. 2, a,6). Br,r.rracnennrrft na ocrroBarrr4r4 AarrHr,lx
12;6i.2 uo,rnrrft treprroA npyrr4Jrr,rrbrx nore6auraft rxryra crrJloBbrx nunuft rfarnrrr-
floro rroJrf , xoropr,rfi o6paeona;n ary ilapy rr.flTer.r, cocraBJrtIJr uprt6uuaurenr,uo
6 guefi.

I{ecuorpa rra ro rrro rrfrrlra Bpalr.{arorc.Er.rer(ax TBepAoe reJlo, tra ocHoDalrr(tr
pzc. 3 uoxriro tronyqr.rrb rrorr,rqecrBennyrc ran{opMaqr.Irc. I4u^esuo: oH lro}taBEIBaer'
rrro B cpeAHeM B Te Arrr{, r{orAa trflTflo troBopaqr,rBaJrocb_ ]ra t3 -15" Ba cyrnrlt, cno-
pocrb Bpatr{egr{fl raaa (7.D (r)) coctanta;ra 0,5-0,4 nii/c. flprfiIl4Mafl q9 BIIq-
lilaEr4e paaMep trfirlra (prc. Z),onu, raxoAr4M, qro c1opocrn (7.p (r)):^0,15 xu/c
,cooTBercrByer rroBopor trfirEa aa cyrxrr rla yroJr, paBrrr,rft upuuepno 1"00'. B ro lre
,BpeMfi yroJI IIoBopota uRr,ua, uafigeunrrft uo SO:rore.nUolpaMrIaM, 6r,u panen ncerO
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Jlumb 13.--15o n cyrxu. Ero paanuurle He oqe,b cr4Jrbr{o yMe,bmaer cfr, ecJflr.BMec-

l,^g_g-1?) _BBflrb 
cpeArrroro tro rrrroqaAr{ rrorryre,u cr(opocrb Bparqe'rr' raBa.DeJrtrqrrHe yrJra troBopora rr.f,Tr{a Ba AeHb, uauepeuuoft no r[ororenuorpaMMaM,

Iff:: ,:^.::-.:l:-{eT rrBJ[€HeHr{e R.or(pecrHocrrr tr.srHa rounoft'crpyr(rypbr xpoMo_
,cgter*, 

uaonro4aeuoft n Ho (puc. 4), u crpyHrypbr trorepeq,ofo MarHtrrHoro troirfi
tOJ. UTCIOIA MBI IIPtrXOAI4M R BEIBOAY? qTO TAB B tr.flTHE BPAIqAETC.fl HAMHOIO 6rrCr-,pee, qeM caMo IT.ETHO Ir ero MarHr4THOe troJre.

B aan.nroqeHrre trpr{Horny cBoro-rJrv-69yvro 6narogapnocrs A. B. ceaepuouyaa o6cy:xgenze peaynrrar-oa, H. I4. pafixosofr-;;;;rI; n o6pa6orxegau*uul ua^6nrogerrafi, I. A. Hoa,nosofi * Ba trpoBeAeHrre pacqeroB Ha DBM wJI. f. Itapramonoft - Ba npeAocraBJrer{r4e criul,rxos xporu'oc{epn n Ho. .

Hox6pr 19Zg r"
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I( BOIIPOCY
o cB.fi3m MEII(Ay AI(TIIBHbIMm OBJIACI,flMII

v,4H 523.?5"

HA COJIHIIE

M. E. Orrpr

Brruoareuo Sorouetpuvecxoe rrccJreAoBaaue 19 ar(Tr,rBur,rx o6uacreft ua (Couuqe, ua6uro-
AaBmrrxc.n Ea ropoEorpa{e l{purr.rcnoft o6cepraroprau 20, 22, 27.|X a B.x 1978 r. Arrraauue
o6racru pactroJraraJrtrcb Ea paBELrx paccroflErrflx Apyr or Apyra-or l9o (0,2.106xru) go
trpuMepEo 104' (1'3.106 ru). Errra cotrocraBJreEa BctrhrmesEaff anrtrBEocrb Bo Bcex arrax o6-
Jracrxx Anff (arr(Aoro grx ua6arogeErra, rrpraqeM paccMarpl{BaJrtrcb Ee roJrBlto Hpynurre co6rr-
TEE' a Bce peaJrr,Eble ycurleEIlE ]apltocrra. flo.uyueEEhle pe3yJrbrarbr cBrrAereJrbcrByror B lroJrb3y
peaJrBEocru cr4MtrarurlecBux BcrrbrlneH Ir, cJreAoBarerrr,Eo, cyqecrBoBaErr.fi (fuauvecrrax csgaefi
MelKAy BecEMa yAaJIeEEBTMI( Epyr or Apyra axTrrBnr,rlrr,r o6uacr.sura.Orra cB.fiBrr xapaftTeprrByrorL
cs touroft crpyntypoft 14 AoBoJIbEo 6rrctporl r{BMeEqr{Bocr}ro Bo BpeMeErr - nlpacclrotpenErrx
cJryqa.sx IrBMerreEfi.E rlpoucxoAuJrr,r Ba Bperu.a ot 10 go 50 uuu. Motr,renrtro.EBJreEur crrMrrorrrvg-
cr(Ex ,BcIIbImeK orEoctrrcr r( MaacuMaJrbnofi lpaae BcrrErruen n ppyroft anrunsoft o6uacrll. 06-
JIacrIa c cgMrlarrrqecnuMrd BcnbrlnraMr.r satrIe ncero o6nap5rfirrBalor cBEBb, c reMrr rpytrrraMtr.
Ir.ETeE, rge rrporcxoAr,rr pocr MaralrrlrrJx uoueft.

BosMorfiuoft npravrauoft ro.sBJIeELr.fi cl4Mrarr4rrecxlrx Bcrrbrrxex flB$trercr r{Jrrr o[EoBpoMeE-
soe I4BMeEeEr.Ie cocro.Eur4ff MarEI4TEBrx uo.neft s pallur,rx aKTr,rBEErx o6uacrax, uflu pacfipocrpa-
EeEEe r\{arEr{TorrrApoAr4EaMr4secHrrx BoJIE B nepxreli xporr.roc{epe iJrr{ aopoEe. \

TO THE QUESTION, ON THE SOLAR ACTM IREGIONSI RELATIONSHIp, by
M, B. Ogir,- The photometric'investigation of 19 solar active regions observed on the Cri-
mean observatory coronographlin September 20, 22, 27 and October 3, 1978'was carried out.
'ihe active regions lvere separated by 19o (0,2.{06 km) to about t04o (1,8.106 km) . For each
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day of observations the flare activity in all these legions \\,as compared; not only large events,

b1t all real enhancement of brightness l\.ere also considered. The obtained results speak in
favour of the reality of sympathel,ic flares and, consequently, of, the existence of the pliysical

connection betrveen very distant active regions. These connections are characterized by fi-
ne and rather rapid variations in tirnc - in considered cases the changes occure d in a matter
of t0 to 50 minutes. The onset of sympathetic flares corresponds to the maximal phase oI

{iares in another active region. Thc sympathetic flarc regions are preclominantly connected

rvith spotgroups l'ith grorving magnetic fields.
,The possible cause of the sympathetic flares appearance is either the simultaneous chan-

ge of the magnetic fields in dilferent active regions or the propagation oI the hydromagnetic
waves in the upper chromosphere ol in tho corona.

Boupoc o drLral,r.recnoii cs.flel,I r[eEiAy ar(rr{Brrr{r,rr.r o6"rracrnuu rra Co.rrnqe r4 o rlprr-
po4e aroft cBfl3rl flBJLflercfl oAlrr'{il{ r,rB Becbrla l,rrirepeclrbrx r{ Ba}r{Hlrx BonpocoB
corue.rnoft {usnxr.r. Taxa.a cBfIsb 6rIlra aaue.rexa [1] rro BoJror(rrau rouHoft crpyr(Ty-
pbl xpoN{ocSeprr, Horopble coe[r4l{.rlJrr,{ o6;racu,r rrarrrr4THblx rroJreft flporrrBorlo-
Jroll{Hoft noJr.EpHocrr,I Ira paccroaHr{r.I Ao 300 000 xm. I-Ia6nrcAer1r{.rr Mqrnoft peHr-
renoscxoft er{r4ccrdl{ Coruqa, BLIrIoJrHerrrIbre Ha (CHafiflD6e> [2], o6napymu,;ur
.traJruque r]ereJrb, coeAr{rrflrolgrx anrr.rBrrbre o6Jracru, yAaJreurrr,re Apyr or Apyra
Ha paccro.rrurrrr Ao 37o rra Co"nnqe.

B uorr,sy cyq,ecrBoBaur,rrr cB.EBefi rre?riAy BecbMa yAaJrerrrrbrMtr amTr,{Br.rbrMr{
'o6ractnrrlr roBopr{T r.r .rlBJrerrrre crrMrrarr,rqecnrdx BcrrLr[rex, o6i.rapyffieHrroe Bnep-
mte PlruapgcoHor\f [31. Puuap4colr LI 6axxep, Br,IrroJrrr].rB crarrlcrrrqecxr4fi auarr.{B
pfiAa oAHoBpeNreHrrbrx BcrrbrrrreK [4,5], upumrrr.l n Br,rBoAy, qro .flBJrerrrlre cr'rMtraTr[qe-
'cHr,rx BcrrbrllIeH peaJIbHo.

Oguaxo r.IccJIeAoBar{I{e alacrorll rrofIBJreHII.fl BcrrblrlreH, BtrrIoJrHeHHoe pflAoM
jaBropoB [6-9], }1e rrorra3arro r436brrHa ]{aJrbrx r.rHrepBaJroB Bper,reHr{ (npralrepno
70-20 rrun) rrexrgy rrocJle[oBareJrb]rl;rr{r,r BCrrbrrrrxaMr,r. tr4urepnan paclpeAeJrelrrrn
,oHaBaircfi Tar(r4r\r, HaH rrptr arr{cro cryqaftilbrx .flBJreHrlfrx. @prarqona [10] uosro-
prn.na cnofi arraJrrra rro rfareprra.nalr <Cnafina6a) r.r BrroBb rroJryqrrJra, rrro pacflpe-
AeJreHI4e no.ssrer.ruft BcrrEr[ren clryqafiHo. rlpu uayueHr'rr,r perrrreHoBclt]Ix uao6-
panier-rr.rfi Coruqa, rroJryrrerrur,rx ra (CHafiJre6eD, s 121 6qru r4Aerrrr,r$rrqrrpoBar{br
{00 nerens, cBflBbrBaroqv.x g4 amrr'rB}rr,rx o6racrr,I. Caurre AJrr{HHr,re rIerJII{ oxBa-
'rbrBaJrr{ paccro.rrrrr.rfl Ao 37'. Anropr,r [2] cqr,rraror, qro rar(oe paccroflrrde - rlpe-
AeJr AJrf MarHr.rrHr,rx cBfBeii rlelr(Ay aHrr,{Brrbrtrrr{ o6nacrsrru, Hpoue roro, rlo DTI{M

MareDrrarraM oHr,r rre o6napynu.lnr{ r{r{ oAHoro cJryararr crrMlrarlaqecHr{x BcrrL,ImeK
r.r npr4rrrJrr4 K 3ar(Jrloalelrrrlo, arTo 3To noATBepiriAaeT r,Ix HepeaJlblrocTb.

tr{a ucero cr(agarrrroro cjreAyer, arro B Borrpoce o cyqecrBoBalllrrr cr{Mtrarl[-
qecnr4x Bcflbrrrrer( rrer elu{rrcrBa Mue}rr4rt rr or{ Tpe6yer AaJrbr{efiurero r,rayqeuu.fi.

B t11] aBropoM rra r{arepr{arc 1974 r. 6rrno rrorryarerro, rrro cyrqecrByror r{op-
peJlflqr.lrr rrer+(Ay r,rBr{erreHr4.frr{r.r flpr(ocrrr BoAopoArIbIx t[;noxxynon B aI{TI4BHbIX
,o6nacrgx c pacryrr{ur\,r tr{arrrrrrHbrr{ rroJrerI, yAa.IIeIlI{bIx Apyr or Apyra Ha paccro.g-
rlrr.rl Ao 270 000 Hrr. 3ro'r peByJrbrar roBopr,rr B rorrt,By Haluqufl cBrlseft MelI{Ay yAa-
.JIeIrHbrr\,Irr{ ar(Tr,rBnbr}rr4 o6;racrunr,r r,t B rroJrbav cyrr1ecrBoBaIrLLrI cllMnarr.lcecHr.Ix
tscrrbr[reH. [,un 4arurefiurero u3yqerrr.lrr sToro Bonpoca 6brJra BbIrIoJIrreHa {oTo-
iuerpraarecxar o6pa6o'rna na6niogeur,rfi anrnBrrbrx o6racreft na Coluqe B cBere
rrr4rrr{r{ Ho. Ha6"nrcAerrr,r.s npoBoAr{Jrr.{cb r'ra floporrorpa{e }tf-l }tpurtcnofi o6cep-
Baropr{r{ n t97B r., HorAa anrr.rBHocrb 6r,ua cyulecrBerrrro 6orrure, ,reu s L974 t.

B r,u n rrcrro Jrr,a oB arrLr c Jr eAyloulra e ira 6;rro Aetrufl i

1) 20.IX 1978 r., rpplrllr IrnreH Ni 258, 260,267,267,269,270 (no [12J),
rrrrrepBaJr Ha6rro4eHrrft 6h45m - 101'16-, l1b57m - t4h35muT;

2) 22.1X 1978 r., BCe rpyrnr,I (clr. [12]), uurepRarl lla6rrloAenr.rft 11h48m -
- 74h42mU'I';

3) 27.IX 1978 r., rpyurrbr IM69,277,277 (uo [12]), rrHrepBaJr rra6rro4enuft
r$n{$m-9n30rn, 1th53m - 15h13'nUT.

1r) 3.X 1978 r., rpynnrr N 2B1r u 285 (uo [13]), urr. epnan na6;rro4euufr 7\54n -
10h57ni UT.

B nam4ofi r{B r{Byqerrrrbrx rpyflil 6rrrn nrr6parrr,I HecxoJrr,xo S"norHyJIbI{BIx
vBJroB, pacrloJro,,r{errHr,Ix B o6racrgx nporr4Bo[oJro]r{Hofi rloJlflprrocrl4, r{ I4BMepf-
Jracr, r4x MaHcr.rMaJrrrHafr flpHocTb rro orrromeHr{ro H flpr{ocTr,r coceAHefi HeBoSMytr{eI{-
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Hoft xpoMocsepr,r. il.pr ,?y.lerrr,rflx uqenrrforonerpaBrrrpe,aJra Ha uao6paxienuu
Conuqa nJrorqaAny 1,8 X 1",$.

B peayrrtate 6r,rn rror-yqeu pa4 rforollerpr,larecr{r4x r{pr,rBbrx Ar.rr BCex nu6pau-
HbIx al{TrdBHrrx o6racrefi. B 6o.,rr,urr'rncrBe clyqaeu A.,rn naxrgoft Hprlnofi ornar.orro
BbIAeJI.trJII4CL TIOBbIIIIeHI'Ifl .flplioCTI,I, SalIerIIO npetsOCxoAfrqr.re Omra6Xu rr3MepeH1r.fl,
He r'oBop-fl yHie o cl4Jrr,Irl;Ix Bcnblllrerlllblr co6r,rrr.rnx. Er,r,no BbrrroJrHer.ro ral{Eie r4c-
cJIe,qoBaI{Ire HarrecrBa ltao6pa;rieur,ra ua uayqerrHr,rx rrJrerrrax, I{oropoe lre o6na-
pyll{r4Jro uraxanofi KoppeJr.flL(urr c na6;rrc4ae}rbrrrr{ r,r3r{eHerrr,r.FrMr.r .frpxocrr.r.

,(a;ree 6r,rto uponeAerlo colocTaB,rreur,re r{otrrerrroB ncex ,qocToBeplr6lx ycu,uenuit
.flpnocrr,r (ra y.ap.ranufi, r,r rcuumex) naH B npeAeJrax xaaigofi rpynrr{ ilrrrer.r? ra6
I'I Melr{Ay BCeMr{ I'IccJIeAoBarIrIbIMI,I Il garrnr.riiAer{rr rpynnaun. ,(;ra rar{oro a}raJrrd3a
6ruu_uocrpoer,,r qer.rpe Ar,rarpa*,rlrLr, rrpr.rBeAerrrrr,re ,ro pr..i (a:a), B ;;;;
ocra a6cqracc orJro;{ier:ro BpeM.rr, a rro ocr,r opAr.ruar yr{a3arr Hor,rep'uayuenuofi rpy[_
rrbr? a rafi?I{e Hor[ep I{3x{epelrHoro dl"nonHy.rrruoro yaJra c yr(a3arrr{eM troJr;rpgocrr{
MarIrI4TIroro troJl.fl B AaIIHOTI }Iecre. lpyriurr Ha Ar{arpa}r\,re orAeJr.Erorc.fl oArra or
4pyroft )fiI'rpHbIMrr roprrsorlraJIbHbInII{ Jrr.rrrrr.En{rr. Itairi4olry yarry coorBercrByer
cBofl ropr4So}ITaJrbrlafl rIoJIocHa. Bepu,rnailr,nhrl,I[ qeprorlHaur.r rna eTlrx rroJloc1ax
orMeqeHo r'raqaJro ycunetrr,rii .trpHocrr,r B coorBercrByrorqr,rx sloHxyrax. TonHoit
fopI,I3oHTarSHOfi ,rtrHlterT noxaaala A,rI4TeJrEJtOCTL.gBJIer'rr.*. 

'Ec.r,,.r y JIlH14Il ger
Beprl4HaJTbHoft ueptouHrr, 3HaqI,IT, Harraro no.rrpqaHl,rn ne na6nro4anocr,, ?I{1rp*
I{bIMI'r roql{aMr{ Ira roprrsoHTaJrbHblx JrrrHr,rxx rpy6o orueqerra cepeArlrra r.rrrrepBaJra
r{aHcI4MyMa fio.flpqalrl4.fl I'IJIr4 BCrIbIIrrHr{, a qr,rcJra p.frAo}I c TorrHaMU AarOT 3r.raqerrr,r.g.
IIaKcI{MaJrbrIofi apxocrr,r B AaIIHol,I yBJre no orrrolrerrr.rro n cocegrrefi HeBo3Myller.r*
noft xponcocSepe (otcyrctnr,re rorren rra Her(oroprrrx Jrr,rlrr4gx roBoprrr o ro1,r, arro
3AeCr, MLr I{MeJrr{ AeJrO C Tar(I,Itrr4 }Ie6o.nr,rur.rur{rroflpqarrl{.flil{r4, rAerpy4Iro 6uno yc_
TalroBrdrb MoMeFrr Mar{cr4tryil{a apHocrlr).

B cB,sara c [ocrpoellrre],I Al,rarpalnrbr cJreAyer Bai\,rerr4rb, qro BAecr, r4crroJrb3o-
Ballbl Bce na6nro4anul4ecrl ycl,IJrelllr.rr flpr{ocTr,i, 6o;nr,rur.rncTRo r4B noTopblx r{e Ba-
{uxcupoeaHo B crrr,rcxax ?riyp_rraJra <Solar-Geophvsical Data> ll4, isl. rtporre
T9r9, ^Ha Ar4arparm{e grtra 27.IX 1978 r. B rroJrocne, orriocaulefic, r 

"py.rrr"J\I! 278 (can'ran Bepxlrqfi crpo.rxa), croflr roJrr,Ho ABe BeprrrHaJrbrrbre rreprolrfir{
6esgpyrraxAaHLIbIx. Oun orrte.raror uoapq211r,r.s, r{oropbre 6or,r, [Japerr4crprrpoBa-
rrr,I Bo BpeMfi Harurrx na6.nro4eur,rir, no 4eranbrro lre r,r3yrrarlrcb.

Aua.norra.rno, 3.X uauu SororpaSnpona.nacu ncnrrruxa lb s o6racrr,r J\Ii 273,
I.o_-olrg ue SorouerprrpoBaJracb rlat\frr, u ee nraxor,rrfyr{ r{ AnrlreJrbrrocrb B3.srr,r tr3
[15]. IIpu IronoJrr,tsoBaH]ILI orlIx Bcrrlrlrrel{ r,r}reJroob B BrrAy roJrDno oruernrr, $axrrtailtn\ytfr arzx .ssrenufi .

Ha. Alrarpauuax o6par{aer Ha ce6.fi eHr.nraHr.re cJreAyrorqee.
1. flpaxrrauecnr.r oArroBpelrer{rro rra co.nrrqe }roryr .t[orcr,u71rrr iloflpqa]rrr.fl

cpaSy B Hecr(oJrbnr4x rpynilax il.frrerr.
2. B paaur,Ie r{HTepBaJrLr Bper,rerllr r{oryr a^rr,rBrrarrpoBarrrc.fl HaH paBrrbre oqarr,r

B OAr{lrx tr{ Tex }rie lpynflax, Tar{ r{ paSrrLre rpynnbr.
3' tlacro Harlalo rro.flpalarrlr.tl oAIIrIx SronHyron [pr4xoArrrc-q rra Mo1\reHrbr

MaI{Cr4Myr{oB [o.frpsarrr.rit 4pyrllx $"noxnyton, rioropbre r{oryr rraxoAr,rrbc.E lrJrr.r B
erofi tre, r{Jrr.{ B coBceM 4pyrofi axrrtnrroit o6nacrr.r.

Cpaay BoBI'II4HaeT MEIcJrb o rol[, rrro Bgect, ]{br r,rr{ee},r AeJro c.rrBJrerrl,rer{ cr,rr,rra-
TI4qecKI4x BcrIbIrIreH. Bonpoc o pcaJrrJllocTrr crrr{rrar].1qecr{rdx Bcrrrrrrlex BcerAa pac-
cMarpI4BaJrc.fl rryretf cTarI,IcTI,IqecHIrx I,rccJreAotsa]rr,rli ranrepnaJroB tre]NAy r\ro]rerr-
TaMr{ Uaqafla BcnE]rrreH. Paccuorpeur,re Alrarpatrt{, rrpeAcraBJreHrrr,rx ui pnc. 1,
Iror(a3aJlo, qro, BoaMo}ritto,IlaaraJro nocJreAyroqeit ncnuurnrt cJreAyer orrrocr,rrr, rre
It Haq^ary^npegugyqefi, a H ee r{aHCI,I[4aJrE,IIoft {ase (xoropaa qac]To ruo11ier AJr],rrr,-cfl 10-20 ur.ru).

floarouy 6rr,rro peruerro Ira oclloBarrlrr,r rroJryarerirroro na6.nrogarcJrr,rroro Ira*
reprnaJra cpaBHr4rrr r{e}riAy co6oft cJreAyrox{r4e ABa pacnpeAeJrerrr,rfl:

1) pacnpe4eJrelrrde I{IrrepBaJroB BpeMenr4 r{e}riAy HasalaMr4 Borrhrrrren B oArrr,rx
ar(TuBlrblx o6lacr.sx r4 IIaqaJrar{IlI Bcrrbrrrrex B Apyrrrx o6,uacrRx, 6nranraiiurr,uu.r
tro BpeMerrr{ n 4aurlofi Bcnbrrrrne;

2) pacnpel{eJlenlte IlrIrepBaJIoB Bper{errr,r r,re}riAy rraqaJratrrrr Bcrrbrmen u oArrrrx
o6lacr.sx u 6.lruinafrurulll4 rro Bper,relllr rrancr4r{yr,rar{r.r Bcrrr;rurex B llpyrux o6;nac*
T.flX.
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Pu.c, 2, Pacupeneaeuue trErepBaJIoB BpeMeEu MelfiAy EaqalroM BctrEIIle$; n : 77

Prc. 3. Pacrpe4euerue rrErepBaJroB BpeMeEu MelKAy EaqalraMr ncuurter B oAEtrx o6dactax
.u 6nrmafimuniu'uo rpeueuu Mar(ctrMyMaMlr BctrEIItreB B Apyrtrx o6fiacrflx; n: 6l

J'

/t
I

Prc.
roft

4. PacnpegereHne rlrrrcpBaJloB BpcMeflrl
crpyrtryfuu xpoiuocdrepr,r; n : 39

Melr(Ay EaqaJraMlr yJlyqmeElrfi RorrTpacTa ToE-

80

40

2/1

tt

il

20

Prrc, 5. Pacnpepcterrne rrErepBaJroB BpeMerrr'r Melr{Ay ManclIMyMol\.I [peAbrAyrJero I{ HaqaloM
rocJre4yroqer6 xone6asuri Hontpacta ionxoii crpynrypr,r xponaoc$eprt; n: 40

, /l 2l l, 40 l0 fl t, nua O /0 Z0 ll !0 t, nun

?nc. 6. Cparrerre pacflpeAeJreurrir urrepnaaoB BpeMeEI( Me]r(Ay EatraraMu BctrBrmerrrblx
E CIyqaUEbIX COOLITITII

CfifiorxEaE JrrrHrrH - BcrrbrrrrerrHbre co6rrrlrs, IurprrxoBaE - cryqafiHbre co6nrr.lg

Puc. 7 . Cparnenrae pacfipeAeJrer{rrii lrntepraron BpeMeEr{ Merr(Ay Mar(ctrMyMaMr rpe4rlgyrqrlx
u EasalraMl4 trocJreAyroqrrx .ssilesrft 4nr ncuuueuEbrx ,t cnyuafturrx co6sItuft
.Clrolrgan JrrrHI,IE - Bcflbrtfieqttbre cobrrrux, ttrTp[xoBag - cnyuafiurte co6rrtlrg

3ru pacrpe,qeJreur4.E rpeAcraBJleHbr Ha pvc,2 u 3. Ha puc.2 Mbr He BuAuM qer-
Koro MaKcr4MyMa co6r,rrr4ft, B ro BpeMfl Han Ha pr4c. 3 Br{AHa r(oHr{eHTpartrrtfl co6br-
rrrft B rrrrrepBaJre (-5)- (*5) rrtnu. Ym6rr perrlrrr, r(aroMy rIB pacrpeAeJreHraft
orAarb rrpeArroqreEue, 6buro [por[3BeAerlo cpaBHeHI{e arl4x pacfipeAeJreurafi c pac.
rrpeAeJreHr4eru cnyuafiurrx co6brrufi? Sa4r4Hcr4poBaHrrbrx Ha uccJreAoBaHr{brx rrJre}rKax.
B Ha.recrne rar(r{x clyqafiHbrx co6rrrraft 6rrn sa.[r H.or{rpacT BoJror(oger{ Togr(ofr
crpyr(rypbr xpoMoc{ep},r, }toropbrfi AoJr)fier1 rrsMeH.ETr,c.E HeKoropbrM o6paaolr c
T9IIEEUEM BPEMEHI4 BC'IEACTBIIE I4BMEHEHIII KAIIECTBA I43O6PA}fi EHIIff .

Ha ocuonaHrru qerbrpex HprlBblx rrBMerrenr{.fl KoHTpacTa co BpeMeHeM 6r,ultr
IIocTpoeHbr pacflpeAeJreHr4.E, aHarorr4sHbre pacIIpeAeJreHrr.frM AJrf BcrrblmeH,
.a rrMeHHo: pac[peAeJreHr4fi r,rrlrepBaJroB BpeMeHr4 Me]r{Ay HasaraMu rrpeAbrAyqero
r4fiocrreAyrorqeror(orre6attwfr. (a) fi Me]fiAy MaKcr{MyMoM [peAbrAyqefo r4 HaqaJroM
'fiocJregyroqero Koile6aHrft (6), O6a srrl pacupeAeJrer{rr.E trpeAcraBJreHbr Ha
puc. 4 vt 5.

I-Ia puc. 6 u 7 upraneAerro cpaBr{eHr4e rropMrrpoBaHHbrx r{ eArrrruqe pacflpeAeJre-
ur,rft gna BcrrbrmerrHllx rr cryqafiHr,Ix co6rlruft. flpra cparueHr{u pllc. 3 z 5 co6urux,
orrrocfiqr{ecax cro.n6qy (-5-0) MIIH }ra puc.3,6rrnra sce orHecerrbrn rryJreBoMy
;r\,roMeHry r{ BHrIoqeHbI B croJI6eq (0-5) MIau.
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Pacupe4eneHl,rf LIHTepBaJroB Bper{errr.r rreiriAy r{aaraJrarrr,r BcrrbrrleqHr,rx u cJIy-
qafinr,rx co6urltft oxagaJrr.rcb orrerrb 6nr.raxr,nur (plrc. 6). Pacupe4e.relr?rrr ?r{e r{HTep-
BailoB BpeMeHr.l }{eir{.{y rfaHcr,nry]raMr4 rrpeAr,tAyr{r,rx r,r HaqaJra},rr,r flocJreAyroqr.rx co-
6wruft, s o6oux cryqaflx BaMerHo paarr4sarorcrr - qucro Bcrrhrruequr,rx co6rrruft
B- BoFIe (0-5) Mr.rH Brraqr,rrerrbrro [pe]rocxoAr.rr rrr,rcJro cJryun;rrorr co6urlrfi (pac.7).
I(cxog,n r4B aroro conocraBJrelrr,r.rr npeArrorrrerrr,re 6rr.iro or4auo pacnpeAeJreHr.rro,
trpeAcraBJlerlHor\[y Ha pr,rc.3, r. e., no-Br4Ar.r]\roMy, rrarraJro rrocJreAyroqr,rx BcrrbrlrreK
CJIeAyeT OTHOCIITL I{ I,IaHCI{}IaJIrnOr,l Saae, a He H }raqaJratf npeAbr,qyqlrx BCrrbrrrreH,

I(an orMesaJlocb BEIIle, B TeqeHue vcex 4 4nert rra6rroAer{r,rrr Mo}rruo Br,rAeJrr.rrr,
TaHI{e I{I{TepBaJIbr, KOIAa Bolr{rrlKr,l [pOr,rCXOAr,rJrlI IrpaHTr,IarecHI{ oAIloBpelferrHo B
Hecr(oJIbnl{x rpynnax rrflrerr. ?Ia pr,rc. 3 c;ne4yer, rrro rraqaJra nocJreAyroqr,rx Bcnhr-
mex B ocIroBIIor,I [orlaAalor B upeAeJrr,r t0-uuuyrrrr,rx r,rrrrepBaJros s6Jrua[ r,rorreu-
roB IIaHcI{}IyMoB npeAblAyu{llx BCIrbIIrIeH.l'Iouiuo rpy6o npr{Hr,rrryrb Bepo-rrrrro0rr}
oArroro cnyuar,irroro co66rrl4-fl B r(ailiAorr Aect{rrlNrlrHyrHor[ rrrrrepnane ua6JlroAeHtr.tr.
Ecnlr on.gm,-Taxrr B r(aqecTBe cryuaiiuoro .sBJreHI,r.rI BBflTr, I{B},IerIeIIrre HorrrpacTa
tonxofi crpynrypll xpolroc(repu, ro Bepo.rrrlrocrb rrouaAanrtfl oArroro Mar{cr4My}ra
Ha oAI{Ir AecflTI,IMLIHyrurrfi uurepBaJr or{aBaJracr, pannoft 0,49. Bepoarrrocrr, coB-
rraAer{r{fl, r{anprd},rep, rpex rrancr.rlryMoB 6y4er 0,118, r, e. BepoflTHocrr, Tpex oA-
I{oBpeMeIIIIbIx cnyuaftnrrx -gnnenr.rii B Aec.flTl.Ir{Llrryrr{o},r r,rrrrepBaJre }reBeJrlrHa,
a n 4efictnr.rreJrbllocrlr B0rrbIrrrHrr alacro rrpoucxoAr,rJll{ B Tpex o6;racr.nx cpaBy,

Cre,qonarenrtro, no,nyueHHutft rra6.irrogarenrnr,rir rrarepr.{a,rr oBrrAereJrr,orDyer
B IIOJIbBy peaIILI{OCTI{ CI4[IIIaTIIaIeCHIIX BCIIL[IIIeH, a TaItiHe npeACTaBJIeIII{'I O TO}I,.
qro Bo BpeMfI r{aHcrrMaJrLIrofi draarr BclbIIIreH r o4rror,i o6"iracrr,r Nro}rier Hauarbcgi
reHepaqr4fl noa6yxr4enlrn B Apyryrc anrr,rBuyro o6.nacrr,.

Ha ocnouanI4I,I aroro npeAcratsJretrv.s 6ww, rrapr.rcoBarrbr upra6nrameuurrre cxe-
MbrHarrpaBJrelrldflpacrrpocrparreHr{flnoa6yrri4errurr[,trrucclreAoBarr]rbrx r{HrepBaJroBl
rla6lro4euus. Ourn HarrecerrlJ r{a Bapr4coBHrlr rrr{TeH, Barrrr,rx vz 172,13], lr npr4Be-
AeHbr rla plrc. B (o-r). 34ecr, Jrr{rrrru co rrrrprlxoBHofi orge.nRror r{ccJreAoBauurre o6-
JracTr{ or HeI4ccJreAoBaH}rr,rx. Crpenmlr Br,rxoA.flr rra rex o6pacrefi, rAe rra6JrroAaJrr.rcb.
Te BCIIbIIIII{I'I, B l{OI{eIlTLI }IaI{CI{N{yIIOB I(OTOpLIX HaqUHaJILIC[, BCIIbImKI4 B ApyIIIX
o6"nacr.sx (ry4a ctpenxl,r rranpaBJreurr). IIIrpuxoBr{e crpeJrnrr BeAyr K reM rpylrraM,.
KOTOpI{O IIaMI4 AeTaJIb}rO He I{3yrraJrr40r,, Iro rAe y IIac Saperl,rcTpr4poBairbr cr4lIrra-
TI{qECHI{E B CIIhIII]III{.

Itax rr.r4uo rIB pL.IcyHr(oB, Her nperrl{yqecrBelrrror.o rranpaBJrerrrd.rr paoilpocr-
pauelrr4.fl nos6yn-4enr,ra. B lrcc;re4oBarrrrbrx c.tryqa,ax 6lr,rinafiurae o6racrrn, r[e]riAy
ItoropblMr4 rra6rro4a;nacb cBflBb, pacnoJrar.aJrLrcE, Ira paccTo-rrHr4l4 upralrepno 19o
(0,2.106 xrr), a nar.r6o,nee yAaJrerrHr,re - rra paccro.qrrr{r.r fipr,rMep]ro 104' (l ,3.
.106xru) Apyr or Apyra. Ha6rIo4eulrfl roRopflr o rotrr, qro cB.flBlr Me]r{Ay o6.,racrslrra
oseHb rorrxocrpyltryprrbr rr r.ratr{errrrrdBr,r. Tax, r,ra pr.rc. t nr.r4rro, qro B onpeAeJreH-
llble I4rITepBaJrLr BpeMeIrI{ }IoIyT 6rtrr attrr,rnrrar4poBarrbr He Bce (uonnylrr,nrre
y3Jrbr, a Jrr4rrlb rrer{oropbre. I{polre roro, ilpr{ paaH},rx BcrrbrruRax n o4noft r.r roft
?Iie ar(Tr{Blrofi o6.rracru tr{oirter 6brrr anrlrar43r{potsarro pa3Hoe arr,rcJro S;noxxynoe;
r{er(orophre rra par{ee anrr4Brrbrx yBJroB ocrarorcrr cuor(ofturrrrr{, a Apyrr.re flprraror.

Ha puc. I (a u 6) upegcrarrleHr,r BpeNrennrJre paasellrr{r,r, rrofiaabrBarolqr.re rra-
MeHeHI4e cn-saefi r[e]I{Ay ar(rr,rBrlblr\rr.r o6racrsuu co BpeMerre}{ 22.IX (perr.rcrprapona-
Jrl4cr, Bce ar{rrrBHbre o6;racrra) l,r 20.IX (perlrcrprapoBaJrocb 6olrrur,rncrBo ar(rr{BrrLrx
o6ractefi). 34ecr, lro ocr{ a6cqncc orJro}r{erro tspeu.fl, a rro ocrr opArauar - rro}fepa
anrltnllbrx o6nacreii. lltrnpur,re ropr.raorrraJrrrubre orpeanr,r yr{aBr,rBaror AJrr{reJrb-
r{ocrb Maltclt\,raJrbrroft Saerr Bcrrhrrrrrtr4 n roii nrlr r,ruoii o6;racrlr. Ctpe"nxr,r orxoA.rrr
oT TopI,ISoIITaJIbIIIJX OTpeSHOlr B Te MOMeHTbT BpeMerrr'r, HOrAa HarIaIaob BCTTBIITIHa

n 4pyrofi o6nacrr,r. B rex clyuaflxT ItorAa rreJrbafl onpeAeJrr,rrb roqrro, Har{afl rr}[e]rHo
o6tactr, BLrBBarIa rIoByIo BcrIbIIrrIty, crpeJrl{I4 o6oaua-tetrnt ilyHltTr{pou. B cxelre
Ha prdc.9ra nvgrro,'ffo22,IXrra[{e Bcero r,rcroqHr4noM noa6ytn4errr.r.fl 6r,rfla pacry-
rqarl rpyrna J\Ii 271. Vnte c{opul4poBaBrur4ecq rpyilrr,r rflre}r ropaaAo peirie Bbr-
BbIBaJrrr BcrrbllrrHr4 B Apyrrrx o6racr..sx rnnr.r noo6rqe rrx rre BbrBLrBaJIrr.

20.IX (prnc. 9, 6) maprlrua cJrolr{Hee, Ho r{ BAeob qarqe BCero rdcrosHuxaMrrBoB-
6ynt4er-rr.rr 6r,uz rpyuurr J\& 270,269 a267, rAe rrpor4cxoArzJr pocr HoBbrx rr-rrrerr.
BoBuo?Huo, BbIHoc HoBbrx MarHr4rHbrx nolefi n 4arurofi axrr,rsuofi o6racru, noroprrft
colrpoBoll{Aaercfl Bclrblltrr{al'rrr B nefi, uolxer 6urs upra.rr.tuoft aHtr,rnn3ar{rrr{ Apyrr,rx
qacro BecbMa yAaJreHHr,rx o6nacreft ua Connqe.
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Puc. 9. Bpeueurdre paBBeprnu
cs.Eseft Merr(Ay anrzarrrMu o5-
JIACTEME

a - 22.IX, 6 - 20.IX 1978 r"

_ cxeurrHa prrc. 9, aw6, KpoMe roro, tror(aBbrBalor, qro cB.ESrr Me?fiAy anTtrBrrbrMtr
'o6racrslrn Moryr uaMeu.Erbcrr AoBoJrbrro 6rrcrpo, Ba BpeMrr or l0 lo 50 rnrun s
paccMorpeHHbrx cryqaf x.

,(naoqeuxu cxopocreft pactrpocrparrerrufi noa6ymgeur.fi EaAo roqrro BgarbMo-
MeIIrHaqa.TIa sroro trpoqecca. Ecnl[ nasaro ctrM[arzqecrofi BctrbrrrrHri trpuxoAurc.fi
TOqHO Ha MOMerrr MaHCr4MyMa Bctrbrmr([ r gpyroft o6nacru, To, BoBMo]nHo, BAecb
MEI rrMeeM AeJro c oAIroBpeMeHHbrM B o6eux o6nacrgx uBMeHeHueM Maruurnoro
rroJr.fl ? rrpoucxog.flqrdM troA {oroc{epoft .

Ecnu lxe BB.arb, HatrprrMep, BpeMfi BatraaAbrBaHrr.E paBHbrM 5 uuu, To trprr pa3-
Ebrx-paccrofrra,rrflx qex(Ay aftTrrBnbrMr[ o6nacr.sMz Mbr uoilyqrlM cr(opocru or {000
go 4000 xu/c. Ecnu cqurarb, qro B EroM cryqae Mbr r{MeeM AeJro c pacflpocrpage-
IrrreM Marrrrrrorlr[poAuHaM[qecHux BoJIH, To cKopocrb mx V: Hntmr r(&ft
rIBBecrHo, r xpoilroc{epe ra {oroc{epe anaszreJrbEo MeHbme (uoprpxa 100 rn

t0 nlra/c coorBercTBeuuo). Ecnz rxe sssrs HopoHy, ro, rrpuu.sB rratrp.E?r{euuocrb
MarHurHoro Ilowr If : 10 Ic rr trJrorrrocrb BeqecrBa p : 10-16 r/cu3, uonyvz}r

V*oor:-!:-L:3.108 cM 
- B.l0B I(* .

V 4np V L0.ttrru c c

TanraIvr o6paaou, cnopocrl4 pactrpocTpaHeHu.E MarHrrroruApoAunaMr4qecnux BoJrE
B nopoHe rrJrtr{, B0BMO}nEO, trr r nepxnefi xporvroc{epe [o rrop.sAny BeJrrrqurrbr Mo-
ryr 6rrrr, cpaBrrrrMbr c reMra cnopocT.rrMu, noropbre troilyqalorc.E uo uamulr ua6-
,JIrcAEIIIIflM.

lltam, BbltroJrneHlroerrccJleAoBaHrrer4aMeuenraft apxocru s 19 arTrrBHbrx o6nac-
T.ffX, IIO-BI{AI{MOMy' CBI'IA0T0JI},CTBy0T O pOaJILHOCTII .EBJIeHl{.ff CIIMfiaTI4YQCKIIX BCUII-
rtrex u, cJIeAoBareJIbHo, o cyrqecrBoBanuu {uazuecnrax cssaeft Me}nAy ar(TuBHbrME
o6racr.slrraua Corurqe. 3ru cnnazgoJr)nubr xapar(reprraoBarbc.rr rosnoft crpynrypofi
u 6rrcrpoft rrBMerrqrrBocTblo Bo BpeMeurr.

flprlurnoft tro.aBJlel{rlfi cl4Mtrarr4secl(r4x Borrbrmex, BoBMo}r{Ho, .rBJI.Eerc.E Bbr-
Eoc IloBbrx Mar-Hrrrl{blx uonefi B orrpeAeJrerrHbrx aKrr4Brrrrx o6nacr.sx, Moueur IIo.fiB-
Jrer{ufl arrrx B0rrBrmen or}roorrrcfl r( Maficrrlranrnoft {aae ncurrueH n 4pyrux o6-
JIACTflX.

Boaltorxno, B t{Bfieuvrvt cuMtrarr4qecnrrx BctrblmeK MbI rirMeeM AeJro uJItr c oArroB-
peMeulrbrM rrBMeHeI{r4eM cocro.srrrr.fl MarHn r}rbrx uoneft B paarrr,rx aHTrrBHbIx o6tac-
! frx I u.Itv c paclpocTpalreur[eM Marr{rrrorrlApoAfiHaMuqecnprx BoJIrr n nepxueft xpo-
rvroc{epe r4Jrr4 r(opoHe.

flpuuouy rrcxperrurorc 6.naro,qapnocrs A. B. ceaepuoMy Ba troJreBrroe o6cyx-
,qeHr{e pa6orrr.

.{era6pr 1979 r.
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vAIt 523.746

0IrPEIEJTEHI{E OrrSr4rrECItrrX yCJrOBlrfr

B flIPAX HEIIPEPbIBHOfr SMIrCCr4rI

3. A. DapaHoncrufi, A. H. ttonaur

,{ur r4ep EerrpepbrBEofr oMuccrrrl (4. u. e.) [oryrrena ua6rrogaelrax aaBrrcuMocrb Berr4su'
Ebr DMr{ccutr or AJrIrEbr BoJrEbI B EerrpepbrBEoM crrer(Tpe r4 B npbrJlb.Ex JrrrEEft K Ca II n D, Na I..
Ha6nrogaelraff BaBrrcrrMocrb cpaBElrBaercs o reope?llsecfioft, paccqfiTauuoft Ailfi jpaBrrtrrrEErx
rJIy6uE BaJreraErrfl ff.8.0. Aeiraerc.E BbrBoA, uto ua6rrogaeMBre xapar(TeptrcruRr4 s.E.E. xo-
poEo o6b.EcEarorca] MoAeJrbro, B aoropoft reMtreparypa n {oroc{eprbrx crro.sx (r or t0-z ge,
1,7) yreunueua Ea 200-300 K.

THE DETERMINATION OF PHYSICAL CONDITIONS IN THE CONTINUUM EMIS-
SION GRAINS, by E. A. BaranouskA ar,d. A. N. Koual.- The observed dependeuce of the.
emissiou of the continuum emission grains (c.e.g.) on the waveletrgth in the continuum andr
in the wings of K Ca II and D, Na I lines is obtained. This dependence is compared with
that calculated for different depths of c. e. g. locations. The conclusion is made that the ob-
served features of c.e.g. are well explained by the model, in which the temperature in the
photospheric layers (t {0-2 to 1.7) is lenhanced by 200-300 K.

flpu nccne4oBaul{u ronroft crpyr(rypbr ar(rnBHr,rx o6paaonauraft ua Conuqe.
A. E. CerepuhrM [{] 6rrnra o6uapy}r{eHbr rroJrocnr4 .Epnoft HenpepbrBrrofr.orrraccv:z.,
BoBHr{Halorque Har( B o6JIacrI{ {axenor, TaH r{ y Hpa.rl rr.sreH. I(ar uonaerrnaror'
Ha6ilroAeHr,rs [1], .slpa HerrpepErBuofr.eNruccuv (a. n. a.) He rrMeror HetrocpeAcrBerr-
Hofi cB.EBrl c Sanenaura. I(ourpacr HerrpepbrBr{ofr. etrruccuu c HeBoBMyrqenHoft {o-
Toc{epoft cocraBJr.Eer Aecflrnr{ flpoqerlToB u BoBpacraer n $raoneroByro qacm, c[er(T-
pa. A.E. Cenepurru u B. JI. Xoxnonofi tl-3j olpeAerrrJracb rJry6r4ua BaJrera-
la;a; fl, H. a. Iro paclpeAeJreHr4lo EMr4ccrrr{ B Her{oropbrx JII4rrI4.flx rlorJroqeHra.n. Errno
troryrreHo, rrro.E.E,a. pacfloJraramrc.E B {oroc{epe ua ury6uHax 16,5 or 0 4o 1,0.

B upe4crarJr.fleMoM BAecb uccJreAoBaHztr Mbr AJr.s otrpeAeJreHufl rJry6trrrbr BaJre-
raHr{fl .fl.rr.4. uctroJrbSyeM Ha6ilIoAeHtr.E aTtrx o6paaonauzft B rretrpepbrBrroM
ctreHrpe or 1,3940 A lo 1,6560 A u n np}lnb.Ex rrrrrrr4fr K Ca II z D2 Na i. -

l. Ha6mogareJrbHbre AaHHbre

Hauu zctroJrbBoBaHbr crrer(TporpaMMbr trorocor HeupepbrBHoft eMzcculr, tro-
ryqeEHbre B reqeHue 1956-1968 rr. B l(pr,rMcxoft acrpo{zazuecxoft o6cepBaro-
putr Ha ECT I4l r ICT [5J upu troMorl{u creftrporpa{a c amene ra c 4u{paxqtroH-
noft pemerxoft.
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Ptc. 2. Itou'ryp (rrepxy, mtaJra crrpaBa) rr ocraroqrbre rrrrreEcrrBuocr[ (BEuBy, mxana cJreBa)
nuEr{rr I( Ca II n EeBoBMytrIeEEoft Soroc{epe (rpecrunn) r{ B fl.E.e. (rounu)

14a-sa BJrrdflHrrfl arMoc{epuoft ,qucnepcrr4 qrlcJro cfler(TporpaMM, rroJryqeHHbrx
c arrreJre, flpzfoAHr,rx Arfl uSyseHr4.E xoAa KoHTpacTa HenpepbrBHoft ?Murcc]ta
c AJrr,ruoft BotrrHr;r, orpaHuseHuo. I( o6pa6orarrrrr,rM parree [6J rpeu Ha6rroAeHr4.flM
.E.Ir.E. yAarrocr Ao6aBtrrb eqe oAHo Ha6rroAeurre {s.VII 1967 r. -fl.u.a. lra-
6nroganocr, rra paccroflHr4tr or r{eHrpa AtrcHa Cornqa p : 0,96, crrexrporpaMMhr
troJlyqeHBl IIa lopusoHTaJrr,HoM corHerrHoM TeJrecltoIIe.

Er,r.nr.r rar(Hre o6pa6oraur,r crrenTporpalrMhr fl.H.a., ilorryqeHnbre rrpr rroMo-
qtr crenrporpa{a c pernerxofi Ha EarxeHHoM corHeqHorlr reJrecnore l3.VIII
1957 r. (p : 0,97) u 20.VIiI 1957 r. (p : 0,89). CuenrporpaMl\{br B o6racrnx
or 1.6560 ao 1,3640 Arrn .rr.H.a. 20.VIII 1957 r. r,r or 1"6560 no 13930 Arr.rr -E.rr.e.
13.VIII 1957 r. roilyqeHbr B reqeHre 6 urln. TaH rax BpeM.rr ?ntrBrru.rrAep DMuc-
curl, BoaHtrnarcqux y Kpa.fl rrrrreH r,r B +axerbHbrx troJrrrx, corJracHo [1] ne MeHee
10 l,rran, a cBeroBa.a HptrBaE, rro-Br4ArrMoMy, rroAo6rra cserosofi xpuoofi ycou
[7], ro Mbr cqr{raeM, qro HeoAHoBpeMeHHocm $or:orpa$upoeann.a paaHbrx cilexr-
paJrbHbrx yqacrnoB He cr{Jrr,Ho rrcKasr4r xoA HoHrpacTa rrenpepr,rBHoft SMuccur
c Arunofi BoJrHbr. Mero4raxa o6pa6orxu crenrporpaMM ra )r{e, arro u s [6].

Xo4 roHrpacra A,I/Io (p) c 4nr,ruoft nonurr AJrrr arr{x rpex -E.r{.a. trprrBeAeH
rra pr4c. l; A-[ : 1,r.0 - /o (p), 1r.u - trHreHcr,rBHocrE, HerrpepbrBr-roft aMuc-
ovu, f s (p) - unreucr{Br.rocrb HenpepbrBHoro clenrpa HeBosMyrqeHuoro Mecra
Ha CoJrHqe.

I{ouryprr rrunmfr. I{ u I( Ca II uayueHr,r HaMr4 gr,n20 flAep Herpepr;rBHoft aMuc-
crn. Pauee r [B] 6rrru roryqeHbr KoHrypbr rrnHrrit H ra I( !1rfi 14 .s.H.e., pactro-
Jro)fieHHbrx Ha paccTo.rrHr{r,r or rleHrpa Ar{cna conr.rrla p : 0,96. ,{onoruurenr,uo
Harrrr paccMorpeHr;r r(oHrypr,r Jrr.rHr.rfi H u I( B rrrecrr{ .EApax HerrpepbrBHofr artuc-
culr, ua6nroAaBrrruxc.rr Ha }reHbrrrrdx paccro.rrrrr{.rrx or r{errrpa Ar{cHa (p:0,7 -:-
=- 0,9). O6pa6orxa cner(rporpaMM npoBoAr,rrracr, rax )He, Har( r.r s [B]. Ha p:uo. 2
rrpr{BeAeHBrr(orrrypr,r rr:,Tlurtllrl( Ca II B -s. H. a. 29.VII 1957 r. (p : 0,87) rr B He-
BoaMyqerrHofi {oroc{epe. Itan lr s [B], ocraroqHDre r,rureHcraBr'rocrr4 ItpblJrr,eB
;nu:rruit lI u i( ts.E.rr.e. rr B rreBoBMyrqerlrrofi Soroc{epe upra6nrlaurerrbuo coB-
rraAaroT.

Itonryprr rruHr{u D2 Na I uoryueurr q;r.n tB .fiAep Henpepr,rnnoft ?v.rz,ccutrl
ua6;rro4anlu{xcrr rra paccroflHrrr,r or qeHrpa Ar4cra Co,ruqa p : 0,5 -:- 0,96.
Octaro.rrrrre r{rrrer.rcr{BHocrr( .rrrrurrr{ D2 Na I n paccrrorpeHrrbrx fl.H.4. c rosEo-

'CTbIO AO H0CI(OJIT,HI,IX npOqOI'ITOB COBIIaAaIOT C OCTaTO{HbIMI4 trIITOHOI{BHOCT.IIMtr
. Jrl4rrr.ru B IreB oar\{yrqerluofi Soroc{epe.

B 4anr,uefrrueM rrprr nr,r6ope MoAeJrrr MLr rrcrroJrbByeM xoA KoHTpacTa c 4.nznoft
BoJrHbr, troryqeHHr,rfr g:la [recrr{ ,aAep lrelpepr,rnnoft DM]tccfral rrerbrpe r{a r{oropblx

,1.28
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Ea6ilIoAarr,rcb Ha paccro.EHtrLl or I{eHTpa ALrcHa Conuqa P : 0,87 u ABa Ha pac-
CTO.flHIItr P : 0,96,

Csutaelt rar(Ete, qro AJrfl AarrHbrx p ocraroqHrre trIrrelrctrBlrocrtr ltpbrJlbeB JrEIrztr
K Ca II u D2 Na I n agpax ueupeprinuofto64cczil. u B l{eBoaMyrqeuuoft {otoc$e-
pe coBtraAaror.

2. O*ruccus: BblrllrcneHrrff Ir cpaBrreuae c Ha6nrcAelrurlMu

NIu paccuurarru eMuccr4ro B HerIpepr,IBIroM cre(rpe (f3940, fo5183, t5890,
16560) u n xpu6xx ruuufi K Ca II u D2 Na I grn paga MoAerlefi .s'H'a. Mogenu
xapaxTeptrBylorofl yBerlaqeHtreM reytreparyprl Ha Haxoft-ro r.uy6uue (unu na
rcex r.uy6uilax) n {otoc{epe ro cpaBl{eutrIo c }IoAeJrbIo HeBosMynlenuofi {oro-
cseprr. I{lreerc.s B BtrAy yBeluqeHue reMtreparypbl trJrocnoro cilo.E. BblrllrcJlerrufl
Aenarorc.rr AJrfl MoAeJrefi, cocroaqv.x uB rrJrocHo[apaJrJIeJIEHI{x oJroeB. flln o6r-
eHTOB C pasMepaMn B r{aprr,rul{oii n,rocxoct[ trop.EAl(a t" TaHOe trpeAcraBJrerltre
BtroJrHe trprreMJreMo, Tar( HaK no r.uy6ure o6reHtrr orpauuqeHbr BeJItrquHoft 200-
300 Hu (6oree r.ny6oHue cJIoE He rlpocMarptrBalorcn).

Tannu o6paaom, BAecb paccqr{rr,rBaercfl cBeqeHtre .ff.H.a. B paMnax reopuu
TerrJroBoro flpor,rcxo]r{AeHlrrr aToro cBeqeuua. ,(pyrzMtr cJroBaMu - rpzuuuoft
yBeJrr4qeHu.E r{r{TeHcr{BHocTu LrSIyqeHtrfl B .E.H,a. CqlITaerc.fl yBeJlr{qeEue TeM-

rreparypbr Her(oropbrx cJIoeB B {otoc$epe IIJITI xpoMocSepe. TIcroqEtrKoM IIaIpe-
BaHr.r.rr Moryr 6urr ygapubre BoJrHr,I, trpoHtrnrroBeHfle 6blcrpblx trporoHoB l4Jrtr Ra-
Hue-To Apyrue MexaHIrBMbr - aror Borlpoc Mtr B,qecb ne o6cynrgaeu.

Nlogenr IreBoaMyrr{eHuofi Sotocsepbr r\{br BB.EJrl{ ua [9]. flpu pacuere ul{rerlctrB-
r{ocru B npbrJrr,flx ,rrwrtufi, Mbr, Har( ra n [10], [peArloJraraeM paBeHCTno {ynxquz
trcroqHflnoB {yuxqutt flnanxa. tr4ure[cusuocrrJ Br,IxoA.rllqero IrBJ]yqe]Itr.rI Bblqtr-
crfiercrr uo {opuy.ne

€
/, (p) : \ ts t"l q, (t) * r (t) B (t)l exn I.L

rge,S (r):B (t), r-ourrrsecna.E rry6uua B r{elrrpe rr4Hrrlr, S-{ynxqux
ucrosr.ruxoB, B - Syunqux fltanxa ({ynxqra rrcrocuu}toB ArLs Henpepr,rBHoro
uaryuenua), (pv - upo{unr, xoa$rplrqueura norJrorqeHrr.rl B ltrlrt\u c HopMEpoB-
xofi qr, : l, r - orHorrreHrae xoeS$r,ulr4eHra HelpepbrBHoro [orJroIqeHI{.rI r( Ho-
assuqueury uourorqeur{.a B qeurpe [rrrr\frkl1 !.1 

: cosO.
tr4cro.rHranu He[pepbrBHoro [orJrorqerrrtfl - orpr{IlareJrblrble trorrrr BoAopola

H-, neftrpa"nnnrrfi BoAopoA FI, uarnrnfi Mg ra xpeururft Si. Ilprn rrrur,rcrenr{I4 aJler(-
rponuoft noHr{eHrpaqtrrr paccqrrrbrBaercfl rroHIdBaIIId.s alertenron Si, Mg, Fe,
Na, AI, Ca, C, H. Betlr.rnra r.reilpepr,rBHoro [orrroqeHrrfi Bblql4cJrflercfi no {opruy-
JraN{ r,ra [9], a uourlaal{u.q oJrer{errroB - no $oprtynart JITP. Otxnonenufi or
JITP y.11116rBaJrrdcb roJrrrr(o flprr pacrlere I,IoHI4BaIII{u Na.

Ha puc. 3 noxaaaflbr ceMb MoAeJreft, o Horopr,rx r:onxufi ctoft c uonrruennofi
rer{neparypofi pacuo;naraercfl Ha paBI.IbIx ypoBH.Ex t[otoc{eprr. Ha prac. 4,a-e
npeAcraBJreuEr Bertruuutt Inl Is", AJrfi r{oAeJrefr. 1-6 AJIfl [i :0,49 (p :0,87).
f ", Ir"o - r4ureHcuBrrocrr, coorBercrBeHHo AJr.rI fl.H.9. v 4ilfl uenoauyrqenuoft
o6;racru Ha rar(oM )r{e paccro.rrHrarr or r{eHTpa [ucxa. Cpaunenne reoper[rlecxux
nprdBbrx 1 -6 c ua6;nroAaelrBrMr{ BeJruqtruarrn (uaneceHr,r Brlaqnauu) uoxaeblBaer,
lrro Hrr oAr-ra rra l.ro4eteft 1-6 ue Aaer BaBrrcrrMocrrr BeJIrrqrrHL,I EMI,Iccr{I{ or AJItrHtr
BoJrrrbr, 6nugHofi n ua6rro4aeuofi. Ec;ru paccMarpr{Barb roJrb}to llaryqeutre B He-
npepr,rBrroM crrer(rpe, ro MoAeJrr 5 gaet xopouee corJlacrle (puc.4, a), ao gtrx
rraryqeufi-s B r{prrJre K Ca II uo aroft MoAeJrr{ fioilyrlaerc.fl BecE,Ma 3Haqurerbuoe
pacxoir{AeHue c na6nroAaeuofi BaBI4cI4Mocrtw (pac. 4, 6),

Auanorr.rqr.rafl Haprr,rHa uoJlyqaerc.s AJIfi [oJIocort H,4., ua6nro4autrI{xc.E I{a

IpynoM paccro.aur4r{ or l{eHrpa Atrclta (puc. 5, a, 6).
I4s puc, 4u 5, a,6ltrr nr.rgr,rlr, sro MoAelrr, B r(oropbrx rrpr4rrr4Maerc.rl yBeJrr4rle-

rrtre reM[eparypr,r B caMbrx BepxHtrx cJrofix $orocsepr,r (uo4enu 7,2), gawr ca-
Moe rrJloxoe corJracrre c ua6.nro4entirMrlj [pr,IqeM corJracrle yxyAlrraerc.E trpu tre-
peMerqeHr{rr ropflrlero cJro.s Ir croporly xpolroc{eprr. Taxne MoAeJrI{ [pI4BoA.rIT
r{ oqeHE, 6onrruoft DMraccrdr4 B nprrJre I( Ca II, qro He na6.nro4aerca. Ouenugno,

-S,*,(t) +r(r)rfl+,
0
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Plrc. 3. Xo4 reruneparypbr c rty6urofi r.
MOAeJr.frx

CIIilorxHafi fipnBaff 
-HeBoBMyrr{eHHa.E 0oroc$epa.

I{plrnr,re l-Z - rc}rfleparypa coorBercrBeHHo IJra
iuoAercrl l-z

Pvc, 4, Teopeuruecxue r ra6nrogaeMble BeJrtr-
SI,IIrI-T.ROETpa cTa E.E. 3. B Eelrpep brBEoM cIreI(T-'pe (o) rr B rrrrEtrnx K Ca Ii (a; u O, lta t(u) Arrs p:0,49
ItpuBbre 1-6, 8 - reopr,rrr gna uogeteil 1-6, 8l
pa3r{brMrr gHarIHaMfi [oHaBaEbI HaorroAeHr.rE ArE paB-
.Hbrx E.H.a. IIo ocld a6cqlrcc - AJrr.rHr,r rorH (oI
tr paccro.Hrrr{fl or rler{Tpa ilfi]dIz (6, s)
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rrro MoAeJrE c ropaur,rul cJroeM B XpOMOC{epe AaAyr paSHorJracr4e He MeHbrrre, qeM
MoAerrb 7, uoorouy Mbr r{e trptrBoAr4rr pacrrerbr gnn uo4o6ubrx MoAeJrefi. B cs.ssu
c aruM r(oHryp nplrJra I( Ca II Mr,r paccMarpr.rBaeM rorrr,Ho Arx Al, ) 4 A (pac_
cro.sHrle or I{er-rrpa Jrr4Hr,rtr), rar( HaR qeHTpaJrbrrbre qacrr nouTypa'o6pasyrorca
B trepexo,qHoM cJroe urrr. B xpoMoc{epe.

Jlyvmee coorBercrBtre (pzc. 1!,5, e.,6) c,almoAerrlrflMr Aaror MoAeJrrr, B Ko-
J9pnrx upuHflro yBeJrrrqeHr,re reMtreparypr,r roqrr{ no scefi r;ry6uue {oroc{eprr"
II1 nr"_. 6 noxasau xoA reMtreparyplr B rar{rrx MoAerr.rrx (xpuaue B, g), a 

"u 
p"c.

4, 5 a, 6 - Br,tucnerrHbre Kpr,rBbre (Irllrr"r). I{ax nr,rgno. lre puc.'6,''ruogeli B"
paccqurauHafl AJr.r .rr.H.a. c l"r : 0,49 (p : 0,87), npaxrJ4qecfir He orruqaerc.fi
or MoAeJIu 9, pacculrrannofi AJrfl .rr.H.o. c p:0,28 (p:0,96).3ro osuavaer,
uro uafigeuHafi rlroAeJrr, (naaonelr ee (MoAeJrb B-PD) xopouo o6rscn,ser ra3rfege-
nue ua6.nrogaeuofi SaBl{cr{Mocrrr r(orrrpacra or AJrr,rr.rbr BoJrHhr (nax.nor,r HpEBbrx
Ha pxc. 4, A, 5, a)- npu trepexoAe or p : 0,87 x p : 0,96 (cru. prac. Z).-

Ha prac. 4, e v 5, a uoHaaauhr reopertrqecxue u rra6rro4aeMr,re BeruquHhr ItoE-
rpacra B JrI4Hutr D2 Na L He6orruroe pacxorr{Aeurre r{e}r{Ay na6rrogaeurrMtr BHa-
seEuflME tr MoAeJIbIo B-9 uoxer 6r,rrr, sbranano ouru6xauu na6tro4enzfi. Ecnu
}fie cqETaTL DTo pacxoH{AeHr{e peaJILHbIM, To corJlacue Mo}r{Ho yryqruuTb trocpeA-
crBoM trSMeHerrr{.E BeJrr4quHbr aa4auuofi flJrorHocru B MoAeJr.Ex. ,{nr arofi qenu,
nor:pe6oranocr 6rr ne6onr,moe (ua 20-30 Yo) yseila'reHrre rrroruocru.
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Puc.S. To xe, qro Ea puc, 4, Nfi
F : 0'28

Puc. 6. Xog reureparypbr c ruy6z-
EofBMolerrsx8t9
CrrnoEEaE r{prrBaa - TeMfleparypa B He-
BosMyqeasoft 6oroc0epe

Pu.c. 7. Banuczuocrr rcof,Tpacra
g.E,E, OT AJTUEbI BOJIEEI AJrE paBnES-
Ebrx rroJror{eutrft Ea Auone
Rpurne 8, 9 - Teoprrfi g;rfi pr : 0,49 [
&z : 0,28. Hpyx$([ r! fipecrmiu - na6uro-

1 rexur .looTBeTcTBeEEO If/t',. lll V lt2

'Q/tnel

I Llr4t

Saxmo.reuue

Ha6;rro4aemble xapar(repI{CTEI(I{ cBeseHIIfl fl.rI.3. B I{elpepbIBIIOM ctreHTpe

u B Jrrrgrr.flx K Ca II r.r D2 Na I 4oeonrno xopouo o6tflcllflIorc.E paBlIoMepHr,IM yBe-
.rEseHueNr reMreparyprr {oroc{epbr Ha rJry6l4Hax or 70,5:10-3Ao 'to,s ^ !,7.
MOAe.uu C yuelruerl4eM TeMtreparypll B CpaBHI{reJIE,IIo ToIIItoM Clroe (AT : 0,1 +-
-+- 0,3) Aalor trJroxoe corJlacre c Ha6rloAeur4ttufr.

VsenrseHue reMreparyplr Oorocsepbl Ira 200 K (ua rny6uH&x rs,5 : 10-3 -:-
-:- 7,7) Aaer Kourpacr EMllccuw 20% pln ?"5773. Orcyrctur.re rpl4pocra ^reMre-
paryp; [Jr.E T6,s > l,l BJrtr.Eer Ira HpyrIrBHy reoperuqec*l{x HpI.Bl;Ix 8,9 ua
p^c,i a trBrflerAfl Heo6xoAuMr,rM ycJroBueM AJIfl corJracoBaHl{fl Teopl4rr c Ea6rlo-
AeHr{fMtr.
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O IIPI4CYTCTBIIIL ts MATHI4TOCOEPE SEMJIU HOJIEEAHUIA
c IEPI,IOIOM 160 MItrH, OByCJTOBJIEHHbIX [ynLCAUI,{flMIr COJIHIIA

B. M. B,ranurrrupcrul"t, B. II. Ilo6oua (t(AO AH CCCP),
B, 1[. Penuu, B. H. Bepe'reHnrrnona (I{OB AH CCCP, o6cepnaroprr Eopori)

Merogorr Rocr.rEop-aEaJrrrBa coBMecruo o6pa6oraurr AaEHbre orlrr4qecHr{x ua6rro4erub
uym,caqufi Cornqa. c [eprroAoM 160m (uoryuesrr A. B. Cenepnulr, B.A. Itotonnlt, T. T. t{a-
uov, 1974-1978 rr.) r{ AaEEbre oria6aroqeft aMrrJrrrryA Mr,r(poryrrrcaqrair reouaruuruoro rroJra

Pc 3,4, (noryueun B o6cepBaropulr Eopon, 1975-1978 rr.), O6napyErero, qro annlrutygtr Pc
3,4 uo4yrlrponarrr rone6anfiflMfr c rreprroAoM 160m co cta6r.rnr,noii Saaoft. Mogyrnqr.rx Pc 3,4
BoBEr.r(aer, Bepofrno, DcJreAcrBr{e uyrscaqr.rfi c fleprroAorr 160m coruessoro yrr,tpa{uoJleroBo-
ro uaryqeur.rff B Ar.rarraBone 1,100-900 A. MaHcrauyu rroroxa r.rafiyqear4rr BarraaAr,rBaer Ea BeJrrr-

trry )rls rrepr,roAa or lra(cr.rMyMa ctopocrr,r pacrulrpeulls Connqa,

OSCILLATIONS IN THE MAGNETOSPHENE OF TI{E EARTH WITH THE PERIOD
160m CAUSED BY THE PULSATION OF THE SUN, by B. M.Vlad,inlirsky andV. P.Bo-
boua (Crimean Astrophysical Observatory) ,and V. N, Repin and 7. I(. Veretennikoua (Insti-
tute of Physics of the Earth, Borok Geophysical Observatory of the Academy of Science of'
the U. S. S.R.).- Optical observations of solar pulsations rvith the period 160m (obt,ained
by A. B. Severny, V. A. Kotov and T. T. Tsap at the Crimean Astrophysical Observatory
ln 1974-1978) together with the measurements of the amplitudes envelope of the rnioopul-
sating geomagnetic field Pc 3,4 (obtained at Borok Geophysical Observatory) were reduced
by cosinor analysis. It has been found thaL the amplitudes of Pc 3,4 are modulated by the
period 160m rvith the stable phase. This modulation of Pc 3,4 might be possibly caused ra-
diation over fhe range 1,100-900 A. The maximum of radiation flux delays with reference.

to the maximum of expansion velocity of the Sun to )-1ls of the period.

flocre rroflBJrerlufl rrepBr,rx coo6rqenlrfi [], 2] o6 o6HapyH{eHur{ HpyrrHoMac-
[ra6Hhrx Kore6aHufi (uy.nrcaqzfi) Co.nuqa c neprroAoM T = 760^ 6r,r.no sucxa-
SaHO trpeAtrOroH{er{Ue O BOsMO}nr{OM npr4cyTcTBrrr{ a$seHrOe ATux flyJrbcarlufi
B BeMHoft Marlrrrrocoepe [3, 4]. B cauoM AeJre, HerpyAHo ce6e npeAcraBtrrb uo
HpafiHefi Mepe ABa Bo3l,rolr{H},rx MexaHrrBMa IIepeAarr[ aS4enton corHerrHr,rx
uynrcaqufi x 3eu.ne:

a) upu corHesurrx nyJrbcarlrr.flx BoBMolr{Ha reHepaqr{fl AoJlrotrepuoguux NIf,(-
BOJTH, trepeHOCtrMErX COTHeSHbTM BerpOM t4 BOsAefiCrByr0rqux Ha Marrrurocsepy;

6) conneuubre nyJrbcarltrr{ Moryr corrpoBo}I{Aarbcfi HenoroptlMu (nepoarno,
lrannrMu) r43MeHeHr4.flMu reMrreparyprr coJrsqa. B arort cilyqae troron xopoTno-
BOJTTIOBOIO COJIHeqHOrO r,r3flyqeHu.fl (uXrHuft peHrrer{, yJrlrpa+uoJler) ltor 6rr
oHasaTbc.fl MoAyJrrrpoBarrHbrM cooTBeTcTByrou{r,rMr4 nepr{oAaMll, TaHas Mo,4yJlgl{tr.s

AoJrlr{Ha rrptrBoAurr, H IIepI{oAr4qecHr{M rrsMerreHr4.flM napaMerpoB troHocsepbr (npo-
BOAZMOCTT,) n, CJreAOBaTeJrbHO, n [O.EBJreHrrrO neptrOAUqeCHOfi COCTaBnflrotqeft
B r4olrocoeplrlrx TonoBbrx cr4cTeMax.

B noJrray yr(aBaHnoro npeAnoJrolxeHrr.E Molr{er cBr4AereJrr,crBoBarb w
TO, qro B paSHoro poAa KoJre6areJrbHr,Ix flBJreHu.Ex B MarHzToc{epe nctpesaroT-
c.fr trepuoAbr, 6tuaxue (unu Hparubre) ocHoBHoMy ueprroAy coJrHerrr{brx rryJrr,ca-
qufi 160m. I4lreroqueca B Jrureparype AarIEr,Ie AJI.E rlepuoAoa )40^ B Henoropllx
o6r,r.rHrrx BuAax reo{uaurrecxtrx zgMepeHuft cyMMzpoBarrbl B Ta6JIuI{e. B ary
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Ta6rr4rly }re BHirroqeHEr a6+eHTbr aHycr[Ito-rpaBI{TaI{I4oHHbIx B0JIH, trocToflIl-
r1o npucyrcrByrorqux B Bepxneft arMoc$epe u o6cro.flreJlblIo l4syqellHblx 611ry-
Aaprr r4orrocoepHr,rM uBMepeHI{.flM. tr4x cuer(rp B AtranasoIIe ueplloAoB 5-100'n
o6irapytxusaer, HaH IrpaBI{JIo, 4llcHpetunft xapaxrep. 3ru xole6aHl{fl Br,LflB-.

Jr.sloTcfi Bo ilIHoII4x BtrAax Ha6IIo,qeHLIfi, nxlrcuax TaKtre, HaH rIorJIoU{erI[e Hoc-
Mtrqecxux paAuomyMoB, CBeseHtre IIocHoft arMoc{epbr, .flpxocrb AHeBHoro He6a

trI T. fI.
B qe;rorrt trepequc;reuHEre B Ta6[zIIe ltoJle6areJrr,Hlre .sBJIeHI{f B Ar4arIaBoHe

leptro,qoB 0,5 < f < 6h u3yqeHr,I uano. B qacrllocrl4, Bapua-qurr H-nortnonenta
c.na6onosuyqeHuoro reoMalHrrrr{oro rroJrr c rreptroAoM -160t" [4] nrrsnnsrcrc.s
Ha Hr{Br(orrtrporr{blx o6cepnatopl4.flx, Ilalpultep 6;rua ar(BaTopa, r'Ae orlll u 6sutt
BrrepBbre o6napymenbr [5]. B re ]r{e caMbre trHrepBaJIbI BpeMer{tr Ha BbIcoHoIrII{por-
Hr,rx crarrqu.rrx ETr{ Hoile6aHtrrl He HafiAel-Ibr [6] - s coorBercrBr{r,r c rla6.rrro4erll4eM

[7], cornacuo noropoMy Aucr(perrrbre rrunrr:u B ctrenrpax Morquocrr{ {tlonryaqrau
H-HolruonelrTa qaqe BI{AHrI r{a HI{Br(trx [r.IpoTax s cnoHofiurrx yclonuax. He-
.flcllo, .flBJIflIOTCfl JIU I(Ba3I{IapMOHUrIecHUe KOIe6aEI4rI, r{HOrAa na6rro4aelrble Bo

BpeM.fl MarrrtrTr.rr,rx 6yps [Bl, reM ]r{e caMbIM.flBrreHrreM rrJrl{ oHr{ coBepltreHuo Apy-
rofi upupogrr.

I/Is 4pyrux nr,telrrr.ft (cu. ra6.nuqy) aacnyxtnBaror BHrrMaHr{.rI, BrrAlIMo, pe-
ByJrr,TarEI [9J, yxaar,rnarcqtre Ha BoBMo]r(Hoe cyrqecrBoBaHr{e antoxone6a're;rr,-
HO1O peH{trMa B trOcJreAoBareJlblrocnn cy66ypb, pasBllBarorqldxc.q npra ycrofiuu-
soft mmnoft opueHTaqurd noMtronellTa Melr(rrJrauerlloro Marrlr{Tuoro froJlfl,
treptreHAtrnylapuofi trJrocHocru ar(Jrtrtrrzr(rr. Ogna na rapMoI'IIrK arux aBToKoJre-
6auuft 6luaxa x T : 160"'. Srot H{e neprloA uafigeu AJI.fl Apyll4x rrHrepBaJIoB
BpeMerrr4 rleBaBr4cuMo n AE-uugexce [3, 16]. Ecru asroxoJre6areflbur,Ift npoqecc
c TaI{r4M treptroAoM r4 B caMoMAeJre cyqecTByeT B MarHlrToc(bepe, corHeqHble rIyJIt-
car{r4u 7 : 160-, / : 3gm MoTJII{ 6rr nr,rctyuarr, B poJlrr BHerrlHero c[HxpoHI4ByIo-
rqero curEaJra arr.rx Hore6aHufi.

Ilrax, HaJrrrqrre B MarflI,Iroc{epe uepuogon, 6nuaHzx (unra Hparuux) fleprro-
AaM r{pytrEouacmta6nr,rx coJIIreqHbIx nyJlbcaqufi, lto}fiuo paccMarpl4BarE, KaK

I 
a.ornnu, nptrneqaHueAMflfluryAaO6racrr,
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yrtaBaHr{e Ha Boa}rox{Hocrb rrepeAaqn B{+exroB colHeqHbrx rryJrbcarl}rfi na 3eunrc.
Cne4yer o6parur:r BHr4MaHi{e Ha ro, qro paaHr,re MexaHuaMbr [epeAaqr.{, yHaBaH-
Hr,Ie Bblme (oura, xoueqHo, He flBJrflrorc.E BBarrMorrcHJrlovarcrqultu), [pI4BoA.ET
H pa3rrbrM e$$exrarrr u rpe6yror, noo6utre roBopn, paaHbrx reo{uauuecxux r{H-
Aer(coB AJrfl BbrEBJreHtrfl npr.rcyrcTBr{.rl B MarHlrToc{epe cornecHrrx uyflbcaqrafi.
B c.ryuae [epeAaqu qepea co.rrHesnrrfi Berep rla-Ba Srroxryaqufi ero cropocur
{aaa xone6aur.rft He 6yger cra6r.r.rrr,Hofi. Iollcx KoppeJrflrlr4l,r Me?fiAy aunnnty4arru
uy,rlrcaquft Co.nuqa rr MarHr4Toc{epurrrtu Ho.rre6auraaur,r AoJr}r{eH Becrtrcb c yare-
roM Batra3AbrBaHr{fl -4d,5.Hauporur, ecru 6onee Barr{Hr,r Hore6anrs B troror(e
r{oporr(oBoJrnosofi paAr{arlr4r.r, Saaa uaruuroc{epurrx Hone6anuft gonxrua 6rrts
yctoftuunoft, a BarraaAbrBaHr{e - MaJro (opeux peJrar(caqtrrr uouoc{epu). B nro6ou
cryqae BaAaca roucna aS{exroa coJrHeqHbrx uyrr,caquft B MarHuroc$epe aua-
qr{TeJrbr{o o6ner.raerc.tr, ecilkr r[crroJrbayercfl colocraBJreHr{e AaHHbIx trp.rlMrrx
na6nro4euraft coJruesHrrx tryrr bcar{ufi ouruqecxuMrr MeroAaMr,r c co orBercTByIoquME
reoSuauuecnrlMtr rrBMepeHr.rflMr,r. TIalrorfieHzrc Her(oropr,rx peByJrE,TaroB rar(oro
corrocraB Jre :r,rz.tr vr rr ocB.Etr{eHo Hacrorlqee co o 6u1enue.

1. MarepuaJr rr ero o6pa6orxa

B nasecrse MareprraJra AJrfl cotrocraBJrer{ufi c otrTuqec(ul.tu na6rroAeHrrflMu
uctroJrbBoBaJrtrcb AaHHr,re r4BMepeHrrft orr.r6arcqeft alru.rruryA Mrrr(potrylr,caqlrft
reoMarHrrrrroro roJr.n Pc 3,4, uolyqaeMbre n reo{nausecHofi o6cepnatopuz Bopox
I4(D3 AI{ CCCP c troMorqbro Srrorcouerpuuecrofi arraparypbr.

Pery.rapurre Mrdxpotryrrrcarlr4rr Pc 3,4 rpeAcraBJr.rrror co6oft ilosru MoHoxpo-
MarrrqecHr{e xore6anras B noJroce qacror 

-0,1-0,01 fq c alrnnrarygoft Ha cpeA-
Hr{x ml4porax rropqAna Aecflrrlx go.nefi raMMr,r. Onr.r npaxr:r,rqecxr4 rrocro.EHuo r{a-
6.nrogarorcx Ha ocBerrler{nofi cropone 3elrrra B onoJrorroJryAeHHbre uacu. ,(;ra
o6cepnaropun Eopox orrrr.rMaJrr,Hoe BpeM.s ua6rro4enra.a nyJrbcar{r4ir. Pc 3,4 02-
10hUT. Hau6onee 6rarorpuarHafl cr4ryar{wx Arrfl" noa6yxt4euux xole6aunft
Pc 3 - c.na6a.fl reoMarHr4rr{afl BoaMytr{eHHocrr,. Pc 4 vaqe noa6yx,uarorc.E B ctro-
rofinrre rrHTepBaJrr,r. Anrn.nury4a Pc 3 xoppenr{pyer co cHopocrbro colrnesHoro Ber-
p a rr p aAr,ra Jr rnrint n ounoHeHToM Melnrl Jr ar{erHoro Mar}rrrrHo ro rro Jr-a.

Couracuo reoperurrecruM rrpeAcraBJreHtrrflM, paBBrrrbrM A. B. fynr,-
erl6Mtr{, Pc 3 noa6yxrAarorcff. fiepeA {pourou or(oJroaeMHofi y4apuofi BoJrr{6r B pe-
Sy,rrr,Tare rlraHnorpounoft ueyctofiulruocTIr IIyqHa oTpa]fier-rHbrx rrpoToHoB.
flo4po6uoe orrr{caHrle cnoficrn Pc 3,4, a rar(}He Mexarrr4aMa r{x reHepaqrdr{
Molr{ro nafttu n lronorpa{usx ll7-19] . Pc 3,4 Hecyr rarurre uuSopuaquro v o6
raonoc{epe, Horopa.g aaNreruo BJrr{fier Ha r{x fipoxo}r{Aeur.re x 3eu.ne. Orue.rennr,re
oco6ensoctu Pc 3,4, a ral{}r{e HaJrrtqr,re n orra6arouqefi r.rx alrnnr.rryA rreprrogos 160
r BOm [3] z uoc.rryx{ilrrl nprlqunofi nr,r6opa r{Me}rHo arr{x AaHHr;rx AJr.E uacroaqeft
pa6orrr.

flo4rotonna AaHHrIx g;rx o6pa6ornr4 Br(Jrroqa.rra s ce6s oqu{porxy aHaJroro-
Boft Baflnllcll. Orra6arorqaa aMrlJlrrrygPc3,4 HaxoAr,rJracb c rrraroM 3- n ranr:epnane
04-1411 UT onrr.rl.raJrr,Horo BpeMeHr{ rra6nro4enrafi o6cepoaroplru EopoH. 016lr-
paJII{cb AHrr, norAa s HAO npoBoAr.rJrrrcr, orrrrlqecrr.re na6nrogeHrrfl rryJrbcaqrrfi
Co.uHqa.

,(anee, aa xarH4rrfi Aer{b rraxoAr{Jrr{cb rrapaMerprl [epr,roArlqecxofi cocraBflflro-
rqefi orlr6arcqeft aMilJrury4. ,(ra groro rrcrroJrbaoBaJracb rrpoqeAypa, r{BBecrHas
r{aK (ItocI4I.Iop-aHaJrIrB) 121), Cyru ee Baxrrosaercfl B crreAyrou{eM: pfl,q rroJryrreHr{[,rx
IrocJre orlu$ponxlr roqex ailflpoxcr{Mr4pyercfl BbrpaE{errrre}r

naX(r;: Acosff(t-ril+n,

rAe X (/) - Ha6op uaueperrlrfi aa 4anuufi gent, A - aMnrr.rryAa, e - $aaa,
h - nocrottrlHarr cocraBJr.srcqa.E. Ilepr,ro4 7 upegno"naraerc.E r4aBecrur;rM. B 4an-
HoM c.lryqae rlcrloJrbaoBaJrocb r{ecxolrE,Ko BHarrenrnfi nepraoga 6.nlts yrorrHeHHoro
BHaqelrra.E ueprroAa uyrrcaqufi Co.rrnqa 160m,010 [22]: 160-,007 -:- 160,n,012.
I4cHolrr,re uapaMerpbr A, cg rt h su,rucilfliorcs MeroAoM Har{MeHr,mrrx HBa,qparoB.
C renu )r{e Aar.rrr},rMrr Br,rqrrcfleHr4fl noBrop.rrroTcn l,trt 7 = 80-,0 (ourrr r4crroJrb-
BoBaJIocb Ilecr(oJrLHo aHaqeHr{fi, 6.nraaxl.rx H arofi nelu.rune). B nponogul,rbrx Bbr-
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qu_C_JIeHI4.EX trpI{}IeHfJIaCr, eAI{IIa.E IxI{aJra BpeI{eHLI C yCJIOBHLIM I.IyJIeM 05h17trt
4.vIII 7974 r. B erou cryqae {aaa rp r4Meer, orreBrrArro, cMbrcJr raurepnara (ua-
Mep.freMoro B paAr,raHax) ruemAy ycJrotsHr,rM rryJreM rr MoMeHroM uaHculrylra. co-
orHollreHr{e Me}I{Ay auulurygofi ,4 r,r uocrosunoft cocraBJr.rrroulefi h xaparrepra-
Syer crerleHb Bblpall{eHHocrr{ uepelreuuofi cocraBJr.Erox{efi gaHnoro nepr{oAa.
flpra nr,ruucretr.gu cpeArrrrx anaqeuraft A , q (uanpuuep, aa ro4) uapauerpu ,4;
u q, paccMarpr{Barorc.fr r(aK coBor{yrrHocrr, AByx cryarafinr,rx senzuuE. Ha rap-
r,ronr,rqecHofi Ar4arpaMr{e orHocr4reJrr,Ho peByJrbrr,rpyron{ero Bexropa A crpourcn
aJIJIU[c pacceI,IBaI.Ir,rfl. AJrrr BaAaHr{oro Aotsepr4TeJrbrroro r,{}rrepna;na. flporpaMMa,
peaJrr,rByroqa.rl orll4cal'Irlufi anroplrrM, rrpn rrcrroJrbBoBarrr4rlr Maccr4Ba oxono 100
gueft na 3BM EC-1020 tpe6yer Barparrr or(oJro 15 uun Marurrrrrroro BpeMerru
r-ra ogr4rr upo6ur,rfi reprrog.

2. Hexotopble peayJrbrarr,r o6pa6orr(rr [auHr,rx orrrr4rrecxrrx ua6urogeuuii

,(arrlrr,re-orrrl4qecxl4x na6rro4er-ruft corHe.rHbrx rryJrbcaqr{fr.6wra [peAocTaBJre-
ur1 A, E. celepnr,rM, B.A. ttoronrru, T.T.L{auou. onv nogpo6lio onlrcaur,r
s U,2I-23] ra upe4craBJrflror co1ofr. cepr4r,r raauepeurafi paarloorr,r ilyrretsbrx cxo-
pocrefi Me?r{Ay I{erITpaJrblroft lt xpaenofi Bo}rar{r{ corHerrnoro Ar4cna n 4aunr,rfi 4enr
c ItraroM5'n, lrcnparJreHubre Ba rperrA. tr4cnonsaonaJrrrcE, Aarrlrbre c 7974 no 1978 r.
BKJIroqlITeJIbHo, Bcero 215 grefr na6nro4eur.rfi. O6pa6orHa arr.rx AarrHr,rx npecJreAo-
BaJra ABo.aHylo I{eJIB: Bo-rrepBbrx, r.reo6xograuo 6r,rno Blrflcrrlzrr,, EBJlflercfl JrId
ItocI{Hop-aIraJIIdB no[xoA.Elrtrr4M AJr.E perrreHrrfl rrocraBJrennofi BaAaqrr; Bo-BTopBrx,
AJrfi conocTaBJrelrll.a o6olrx Br4AoB AaHHr,Ix lrieJrareJrrrrro rrpeACTaBr4Tr' Lrx B o4nofi
u rofi xre {opue.

P acnp egen enr4.a qacrorBl B crp eqa eMocTra Bbrsr,rcl eHrrbrx 6aa,p ; o np eAcraB Jr eHbr
Ha prac. 1. Itax Br4Arro r4B pr4c. \,a, pacnpeAeJreHrae e, no ulrreprarrarrn Saa 6nr.reno
K paBHoMepHoMy AJr.E r : 160m,000 (uro paBHo 1/e co,nueunrrx cyroH). flo uepe
1pu6;rurHenu.rr Buarrelrr4fl npo6uoro fiepr.roAa K Berr4rrrrHe, uafi,4enrroft n 1221,
Z : 160-,010, Dro pacilpeAeJrerrr4e AeJraerc-rr cyn{ecrBerrHo HeoAHopoAHErM,
oAHoBepmI4HHbIM. Beponrnocrb [oryqr4rr, cnyuafir.ro (n peaylr,rate {nrcnryaqura)
raKoe pacrpeAeJreHr4e, r(aH lg,te [peBr,ruaer 10-a (x2-xpu.repuft). TaHoe noBeAe-
HI4e pa0npeAeJlel{I4fl Q, OAHOS}IaqHO yHaSLIBaeT Ha IIpr4CyTCrBr4e XO.ne6aruafi CO
cra6unnuoft {asoft. flplr paccrtorpeHr4rt arux (ra r.rBrro}r{eHHbrx nlrne) peayJrbraroB
CJIeAyeT yqI4rLIBaTL, tlro noJIyIIaeMbIe AaHIIEIM MeToAoM 3rraqeHr4.tr rfaa (u aMrrJrtr-
TyA, cM. uuxe) .sBJlflroTc.fl oltreHRaMrr peaJrr,Hbrx Bna.reuraft arr4x BeJrl{qr4n. To.rnoclrt
oqeHr(r4 {asrr aanracrrr or Berr{ql4ubr aM[Jltry4rr. Ecnra aMnJrrrryAa 4ra raxoft-ro
Aoru cryqaeB or(aBblBaerc.s lraroft, To rro.rrBJrnercr pae6poc flo Saaalr qr4cro
MeroAuqecHoro [porrcxoH{Aerrr4fl. Illupr.ura pacrpeAeJreuuit puc. l, 6-e orrracru
o6ycrornena r4Megrro arofi uprauranot. 3ro nro4r.ro, n sacr;ocrrr, r{B Toro, rrro
pactrpeAeJrelrr4fl ,qeJraloTc.fl (ocTpeeD, ecJrr{ r,rcnJrrorrr4Tb AHr4, norAa aMnJrr4TyAa Jrr,rrnb
I'reuaMrloro flpeBbrmaer uocTo-quHyro cocTaBJrrrrcrlyro. ftpunafi Ha rrlcrorpaMMe
1, a,.uonaarrBaer pesyJrr,TaT rlcxJrroqeurr.E cryqaeB?- xo"4a Aio .--1,5 eg, 

-

Brtlo uafi4eno, qro pacnpeAerreHr4e prrc.- i,e ue rasMeuseics c ceaorroM 14 r're
SaBucI{T oT Toro, ua xaroft IiHTepBaJr cyron npr.rxoAflTcfl nper4r}ryqecrBen}ro npo-
BOArrMbre na6lro4enn.s. Itax Br,rAHo r,rB pr4c. 1, calroe cuuuerpuuuoe pacnpe4e.,re-
I{tre Q;6 CoorBercrBye" [epr.roAy 160*,009. onasaJlocr rar(]fie, qro Ar-fl 0roro
Br{aqerlrlE trepIroAa Apeft6 co BpeMerreM cpeAHr4x Ba roA aHa.rer.rufi @6 .flBJrflercff
HarrMeHbrtrrr^M cpenr4 Bcex Suasenraft up.o6nrrx flepr4ogol, 3ro yHaar,rBaer rra ro,.rro 7 : 169-,,009 rlau6oree 6.nzexoir ruorrrrrro*y BHaqeHuro, qro xoportro oo-
rrracyerc.E c 1221 .

9acrora BcrpeqaeMocrr{ aMtrJrr{ry\ Ao AJr.rr rrepr4oAa 160m,009 [peACraBJreHa
ya p]Ic. 2 orge.nr,uo Arlrr Ka]r{Aoro roga.-Snaqeurie uocro.snnofi coiranraroqeft
h;6 o6r,Iuuo He rrpeBr,rmaer 0,5 en. xopo[o BrArlo, qro aMrrJrr{ryga nynrcaqrafi
BaMerlro uBMeH.Eerc.tr or oAHoro roAa K ApyroMy. B qacrnocru, a 7976 r. aM-
trJrr'IryAa nyur,caquft 6rrla anasureJrr,Ho MeHbme, qeM, cxalr{ev^, s 7974 r. (cpeg-
flue 3lraseHfr.q, Br,Tqr,TcJteHHbIe c yqeroM sarr,r, orJlt4qarorc.E AJIfl arr4x AByx JIer
He MeHee qeM B 5 paa) . Hax norasrrBaer auaJrr{a, r4BMeHeurrfl aMrurrrryA},r tryJrb-
caqufi trMeIoT MecTo, Br.r,qrrMo, ra s 6ouee xopornofi mr{aJre, oro AHs Ko AEIO.
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160m

Pnc. 7. Pacupe4erenlre (uactora BcrpeqaeMocrn n) {aa 9u"
Iynr,caquft coruqa AJrE paslrblx 3ua'IeEr'rft npo6roro fleprroAa

a- T:160m,000;6 - 160m,008;s- {60m,009;e- 160m,010; 0: 160m,011' Opgnuaia-Eonslneft
co sgarreurieM {aarr B [anrrot{ rrgrepBaJre 6aa, a6cqucca - uErepBaJlbl 0aB. Hpr'IBafi Ha rucrorpaMMe 6 -
peayJlbrar rrcr(JrloqeHrrr Enefi c uanoff (AiO > 1,5) aMlrury4ofi

Psc.2. Pacrpegenenre (sacroraBcrpeqaeMoorn)aMtrfluryAAi" Ann otrrtrrlecRux Ea6rrloAeEufr

rrynbcaq[ir Coauqa trptr BEarreEEtr fieptroAa 160m,009 tro roAaM

opa[HaTa - AoJrE [Hefi co suauenneu Ai6, troflaEarotr$,rx n gannHfi lIIIrepBaJr aM[Jrrrry& A6cqucca - fiIrrep-
Ban aMnJruryg (ycr. en.) a-7975 n., N:70i6- 1976 r., N:11; e-1977r.,1V:21ia -1978r.
il:69

TosHoe BHaqeHue [eprroAa AJrfl rapMoHllnr{ rryJrbcarluft 80m HerIBBecrHo . UIsy-
qeEr,Ie paclpeAeJreirufi, aua,norrrqHr,rx pr4c. 1 u 2, IIoBBoJL'ter rrpeAlroJlo]nr4Tb,
rrro 11 B AarrHoM cJlyqae r4Mercr Mecro noJre6asus co cra6nJrbHoft 0a30fi. Oguafio
aMrrJrrrryAa 3rr,rx noJre6aHr,rfr SaMerHo MeHbtrIe, seM Ails treprroAa 160*,009. 06-
EapyE(eHo, qro oHa saMerlro Melrflerc.fl roA oT roAa. B 1977 r. aMtrJlrrryAa B0-
Mr{Eyrr{brx rryJrr,caquft 6rua cpannflMa c raHoBoft AJI.E tryJrbcaquft 160m,009.
Oueou4uo, AJr.fl pelrreulr.fi Botrpoca o6 ycrofiuraBocrrt {aabr tryJlr,caqufi c trepr{oAoM
BOm ueo6xoAtrM AorroJllrtrreJlrubrfi auaJrr{a.

llo,qnog.a tr{Tor, Mo}nuo Sanrrosurr,, rrro o6pa6orxa AaHHbIx oflTlzrrecxux Ha-
6nrogeuufi Mero,qoM nocrauop-aHaJrr{Ba rrprrBeJra K peByJrbraraM, HaxoAffqr4Mc.E
B xoportreM corJracldrr c AaHHbrMrr I1 ,17,22,231, [oilyqeHHbrMrr ApyrI4Mr{ Mero-

AaMrr.

3. Peeyuurarrl o6pa6ornrr orrr6arcqeft aMrrnlrry[ Pa 3r4

Br,rsucileuue aMtrJlrrryA u {aa oru6arcqefi Pc 3,4 [poBoAlrJrocr, 6ea raxoft-r.rz160
,A0troJrHtrreJrbHoft peAynqr{r4 ,qaHHr,rx. cyrovnufi TpeHA IIcHJlroqaJIc.E trprl caMofi
otrepaqrru oqu{ponnu. Itar tronaaaJr ctreqr4aJrbHo trpoBeAeHHbIfi auarua, AoIroJr-
EUTeJIT,HOe cH-Arrre rpeHAa rro trapa6oJrr4qecfioMy Bar(oHy He BJrrrflJro Ha BHaqeHtre
aMrrJIr{TyA I[ {a3 rreprroAa 80* u BEocr4Jro HecyqecrBeHHbre rrsMeHerru.s B arr4
trapaMerpBr Ailfr. T : 160m. Bcero 6ruo racuonbsoBaHo 111 gneft trBMepeHilfi,
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Puc. 3. Pacnpe4ererne (uacrota uctpeuaelrocrr)
{aa glp" grr oru6aroqeli aunnt'rtyg Pc 3,4 npu
BuaqeElrrl rlepr(oAa 169m,009
OpluHara - Eora LHeII co BHaqeHueM 6aalr n Eannolr us-
repaa.;re oa3, a6cqficca - rrHTepBaJIbI oaa (paAI,IaH6I).
O - I'ICIOJIbSOBAHbI BCE TP}1 BIIAA PEAYHqI'II4 OAHOBPEMCHIIO;
uucuo gueii N :2L, Ap ) 6, rero; 6 - IrcfirrcqeHbl EHtr

" 
Ap 16; IV : 59, neto; o - Ap > 6, l{ : 16, lero

(nrcns-anrycr); 
"- 

Apc > 0,08; N:94, ucxaroqenr'r

A,Hrr c MaJrbrMtr Blraqelrr,Ifllltr aNlrrJlrrryAbl (Aipgllti < 0,08);
A - fiorHoe qffcro AHeit, If : 111. CrperHori orMeqeHo
cpeArree Brraqeutre 0asrr rpp" : 3,9 + 0,5 paE, troJryqoHrroc

EJrE rfoJrnoro na6opa 4nefi

Puc. 4. Creuens BLIpaEteIr[ocrlr B sacrore Bcrpe-
rraeMocrr {aa (snaueuue fi) z
ilnquur,r upo6noro nepuo4a 2
craBJrerrrroro ua puc. 3,a

c 1975 no 1978 r, BnJrroqrrreJrbHo. B coorsercrnr.{rr c paclpeAeJIeIII{e}{ gnefi ouru-
qecr(r{x rra6nro4eurnfi ocnosnofi rlraccr{R AaI.IrIbIx nprrxoAl4rc.fl Ira 1978 r.

Ha plrc, 3 rtolrno Br{Aerb qacrory BcrpeqaeMoctr.r Saa AJLrI rIepLIoAa 160-,009.
fracrorpartua 3,0 orHocrrrc.s no BceMy rra6opy AaIIIII;IX r{, r(aaaJrocr 6lt, r,ra.no

orrruqaercfl or oArropoAHoro pacilpeAeJrelrrl.rr. O4naxo DrI4 AaIIIIbre 4olnrnrr 6r,rtr
troABeprHyrr,r rrexoropoit pe4yHqulr ts cB.fiBr{ c cyqecrBoBal{L{e},r onpeAeJIeIIIIEIx
yclorrafi 4ln 6naronprl.ErHoro na6;rro4eIrra.rl MoAyJLrIqI4rr aMlrJlr4ryg Pc 3,4. 3to
BrroJrr-re ar{Br4BaJreHTr.ro <or6paxoBr(e) orAeJrrnr,rx cepraft Lralreperurft B orITI4rIecHIrIx
ua6nro4euraflx B cBflBr.r c r.re6laroupr.rarnofi rroroAoft rrJrl{ rrJroxrrM HaqecrBoM
uao6parxeur,rfi. B sacrHocrr{, cJrelyer yrrecrb cJreAylorqr.re coo6paxrenlrn.

I, Han yxie orMeararocn, Pc rrJroxo Boa6y[{Aarorcfl npl,r coBepIIreHHo cuoxofi-
HoM leollarHrrrHoM uole ItB]. floarouy MoAyJr.trqrrlo aMnJII4ryAbr r{cltor{brr'I 36-

SeHrorrr coJIHeqHbIx uyrr,caquft HeIIeJIecoo6paBHo r{cnarb B A}II{' HorAa IlH,qeHc

Irarnr.rrnoft BoBMytrIetrHocrw A, ( 6. PeayJrrrTar LrcnJrloqeur,Ifi rtarurntocuonofi-
urrx 4uefi rr3 r,rcxoArroro Ha6opa Aailuux MolI{Ho BI4Aerb Ha pLIc. 3, e. Ouenu4uo,
AoJrlriHr,r 6r,tr.r, tanlrie ucnlrorreHbr r{B paccMorpeHr{fl r{ AHII c r{arrII{TEbrMI{ 6ypnuu.

2. Anrurr,my4a Pc cytrIecrBeHHo BaBrrcldr or ceBoHa. Ha cpe4rrux ur'Iporax
err{ r\{rrnponyJrbcar{rrr{ uocro.EHuo na6nro4arorcfl JreroM, c rlecltoJrE,r(o uenr,uefi
auurrnryAoft - eecr.rofi Lr oceHblo u SHaqlrreilblro peE{e - arauofi. }tan nr4uo
r.rB prrc. 3, 6, npu rrcnoJrbaoBaur{r4 ToJrr,Ho Jlerrrrlx na6,rrogennft (raronr,-anrycr)
r[aaonoe pacnpeAeJrerrrre .rlBrro AeJraerc.rl MeHee oAIIopoA]IEINI.

3. IIpu MaJrbrx Brraseuu.Ex aMrrJrr{ryA {aaa crauoBl4rcfl HeonpeAeJleunofi, u
(HaH n cJryrrae o6pa6orHr onruqecxrrx ua6;nro4eunfi) eror (InyM) I\{o}ItHo rIoHIl-
3trrrL, r,rcl(Jrroqr.rB r,r3 paccMorpeHl,Lfl MaiIbIe aMrIJrI4ryAbr (puc. 3, a) .

tr4a rr.rcrorpaMM plrc. 3 oragno, qro B Ha?fiAoM I{B paccMorpelrHbrx cnysaeB
tfaaonoe pacrrpeAeJreulre o6uapy]r{r{Baer ycrofiur.rnr,rfi MaKcIlN{y}I, pacrroJrararc-
rquficx n guauaaoue 3-5 pag. Ha prac. 3, a7 [peAcraBJIeH peByJlbrat ot6opa uo
Bcer{ TpeM r(prrrepr{flM oA}roBpeMerrno. HaH Br{Arro, MaHcIlN{yr{ na6nro4aetcfl BtroJI-

Ire otrpeAeJreuuo, Banrrro, rrro rrpu peAyxrlr{r{ rroJro}I{eulde MaftcLIMyMa r{,e r{3Me-

,r"rc.i. Ha pr.rc. 3 ctpennofi yniaaro anaqeuue cpegueft $aanr Sr" : 3r9 t 0,5
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PAA, BbIqI,ICJIEHIIOE AJr,S I,ICXOAHOIO IIA6OPA AAHHrIX NO METOAY, IISJIO}I{EHI1OMY
B pa3AeJre l'. OrrrocnreJrbHo HeBIJCoK&.fr crarr{crrlrrecxafl BHaquMoorb rrocJreAHero
pe3yJlrara (cor.rracuo t2-npnrepuro Bepo.ETHocrr, rroJryqeHrrfl Tar(oro paclpeAe-
JreHr4fl B pe3yJrr,rare {trcxryaqr{fi - or(orro 5%) olyctroBJreHa orpaHr4qeHHocrEro
MareprraJra. flpooe4enrir,rfi arrall,rg He ocraBJr.frer c-ouneuufi, o4uaxo, B peaJrb-
IIOCTI{ 3TOIO MAHCI4MYNIA, OH ONPE4ENEHIIO NPI4CYITCTBYET, HAI{ MO}IiHO'6,'-IZ Y6E-
AI{Tbc.E' Bo Bce ceSollbr roAa, oxBarrerrHbre Ha6rroAeHu.glrlr. B rroJr6By ero pearrb-
HOCTI'I CBI{AeTeJII)CTByeT Tal{me I{ TO, rITO peByJIbTaTbI, BrrOJIrre aHaIoIIrrIIIbIe OIII-
carIHbIN{ BbIIII0, IloryqeE^Ll lI AJI.E-qpyrllx 6[uBItr4x x 160,",009 Brra.leullfi npo6urrx
neprroAots' IIailprINIep 160-,011. B aror,r cJryqae rroJrolheHr,re r{aHor.rr{yr.ra, norreqrro,
oHaBrrrBaercfl cMeuerrHr,n{ (uplnrepno ua pa4r,ran), Ho pasHocrr; cpeAHr4x $aa,(onrrdrrecHr,re rra6JrroAeHrrfl - orr,16aroulaa Pc 3,4> ocrae"c.g o4rrofi- l,r roft ,ne:
Mar(cIrMyM n orra6aiorqefi Pc orcraer or r{ancr4r{yrfa cnopocrrl pacrur4peH1rs Colu-
r{a B oflrr{qecHlrx rrsr{eperrr{flx na 1,9-{-0,7 pa4.

orpauraueulrocrr, Marepr4aJra no o"r6irorrl"ii pc 3,4 He rroatsorr.ser olpeAeJrrtrb
HeSaBr{cr{Mo SHaSerrue [epr4oAa r{oAyJ]ar{r4r4 Pc c roft H{e rosHocrr,ro, rrro r{ B orr-
rrrqecHrrx na6.nroqenr.rax. ognaxo, xax coegyer r43 pvc. 4, fiepr,roA MoAyJr.flrIr,rrr
Pc 3,4 orrrr{qaerc.fl or neprroAa-1G0m ue 6orLe -renr na -l-lh. Hu ;;";'i,;"vi""
IrpeAcTaBJIeH xoA rrBMeIreIII4.tI 12 (cteuerrr BlJpa)fieHuocra-Mar{cr4My1ra B 6uuoro*
pactrpeAeJrennra) o $ynnqun sHaselll{fl upo6noro ilepr4oAa. tr{cuonsaosaH ror
xre ua6op AalrHbrx,qro r,r rra pnc.3. Hax nr.rgno, qacrora BcrperraeMoc:rr.r {aa cra-
r.{9pr{r^cfl paxHo},repHofi (uancrnuylr (pacrrrrhrnaerca>) npa laaueueHrrr,r neprroAa
160.,0 Hq t- B ry r.rJrr{ Apyryrc cropouy.

,(na B0-unlrytnofi rapMol{Idltr4 ue 6rrno uafi4eno cxoJrbr(o-Hr46y4r nagentr1r,rx
rrpr4sHar(oB rrprrcyrcrBlrs xone6auraft c ycrofiuranofi Saaofi. Sror BbrBoA rre cJre-
Ayer roJrr(oBarb HaI( SaHrrorreul4e o6 orcyrcrnr4r{ r{orepe}rrHocrr4 AJr.rr yxaaaHrloro
uepI4oAa, rIocltoJrr,Ky orcyrcrBlre ero roqHoro BHaseHr4.E cr{JrbHo BarpyAH.rrer
AHAJII{3.

Ecru xole6 a:r.rrfl c yctofiuunofi {asoft n orr.r6arou1efr Pc 3,4 coflHerrr.roro upor4c-
xoll{AeI{I4.E, To Mo}I{Ho oE{rrAarr, noppeJr.flrIr.rr4 aMUrr4TyA ly.nrcaqr.rft Conuqa,
u3Mep.fieMbrx olTr4qecHn (oulr, HaH oTMeqaJlocb, BaMerHo Melr.grorca), ra alrnnraty4
MoAyJrflrlr{u Pc 3,4. 7Ia upooe4eHr{oro coflocraBJrer{rl_fi Br{Ar.ro, rrro rar{afl Hop-
peJlflqr'rfl tr'r B caMoM Aene na6nroAaerc.E. O4naHo uogpo6urrfi arraJrrra arofi cssirl
qenecoo6paeno cAeJrarr,, pacIIoJrara.fr 6oree o6mrapl,rnrura AarrrrbrMrr.

1r. Heroropbre reoperrrqecrue coo6parxeEaa.
SaKnroqeHrre

trl[alolxenrroe B npeAbrAyr{ux paaAeJrax Mo}nHo paccMarpr{Barb r{ag oArro3rraq-
Hoe cBI{AereJrbcTBo rlpr,rcyTcTBrrx a{{extor nyrr,caqufi Conuqa n aeunofi MarrrlTo-
c{epe. Vlrectno reuepr, nparno paccMorperb BosMo}nHbrft xonxpernufi lrexaura3lr
STOTO.EBJIEIII,Ifl.

Vcrofiqrasocrs {aer,r xone6anufi, MoAyJrrlpyroqr.rx Pc 3,4, oupe4eJrer{Ho yHaBBr-
Baer Ira ro, rlro a{$eHr o6ycnonneu HaJrrrqrreM nepelrennofi cocraa.rrrrcrqefi
(c ueprao4olr 160.) B rroroxe coJruequoro KopornoBoJrHoBoro r.raJryrreHrr.E (ruexanuau
6; cu. nauano cratr,lr). 

-Ec.un nonararb, Han aro AeJraror Hemoropr,re rrccrreAoBareJrr{,
qro aMrrJrr4ry4a Pc 3,4, uzrtepaeMa.fr r{a Selrle, HorrrpoJrr{pyerca (cpe4ra npoqux
{arropou) noBeAerrr4eM cton F lrouoc{eprr v ecilm ysecrr,, qro [apailrerpr;r cJrofl
otrpeAeJr.flloTcfl rlpelr{Ae Bcero rroronoM coJrrreqHoro r43flyqeHr{fi B Ar{arraBoEe AJrr{Esoru l"{00-900 A, uoxrno AyMarr,, rrro corHerrHrre rryJrrcar{urr MoAyJrrrpyror
uBiIyrIeHI,re Coruqa, B qacTrrocTr4, B BToM Al{arra3or{e.

UIa ovealr4nr,rx coo6panreuuft (uanpr{Mep, crpynrypEr ypaBrrerrrrr.fi, orrucr,rBaro-
ulero ArrrraMrrny DJrer(Tponuoft r{oHqeHTpar{ur.r) ctegyer, qro B cilyrrae [pr4cyr_
crBrrrl B rroroHe r,roflusyrctrIero r4BryrreHrrfl cr4uycor44arrnoft cocTaBJrflrotr{eft raroft
)fie flep]IoAz'recHrafi crrrIIaJI noJl]r{e}I [pr4cyrcrBoBarr, B BJrenTpounoft xor1qen-
TpaIIIII'r. MaHcr.ruylt B EJrexrpoHnofi xorirlerirpaqlrrr 6y4er aauaaAbrBarr, rro orHo-
ItreHr4ro n MaHcr4MyMy r{Blyqerrr4.E rJa r{eHoropyrc Befluquuy, 3aBr.lc.frrqyrc or tro-
cro.snnoft BpeMelrrr rnonocQepnr,

,{alee, aMrIJrI4ryAa Pc 3,4 BoBpacraer c yBelr4ceHraeM oJrer(rpounofi noHrIeH-
rpaqr{rr (upu npouux paBHbrx yclonraax). 3ro cre4yer ua adsexra (BaMr{paHu.E))

r$8.



PC SO BpeMfl colrHesHblx aatlreur.rfi I,I I{x IIcqeSHoBeHI{.g B fiOJIffpHyIo^HosL. CIe'
AoBarerlbuo, orpeAeJIeHHafl BLIIIIS $aaa rtaHcrauyrta orra6aP5eft Pc 3,4 Ao.rIlI{Ha

npr{xoAr4Tr,cfl Ha Mar(cr4MyM EJrenrpoHHor.t KoHIIeHrpaquu. MaxctlrtyM aJlenrpoll-
Hofi HoHqeHTparlr{r{, HaH oTMeqaJIoCb, AoJrTrielr SaIIaBAbrBaTb or}IocI.ITeJIE,Iro Mar(-

cr4rr{yMa r43ryqerurrl. Bpeun peJrancaqrrr4 AJrfl cJIo.rLP cocrasrser Aec.ErnL'I MrrHyt

(r. e. uorxe, .o.rrurrrr, ou{yrl4}Iyro AoJrIo rep{941, crr'' HarIpI4NIep, [24])' IIoe'
roMy r4crrrlrHbrft cABr{r Mar(cr{MyMa uBJIyqeIII4.fl },100-900 A oruocrareJlrIIo Mart-

crrMyMa cnopocrrt paclrr{per{rrn-Co;ruqa (no onrrauecr(I4M Ha6Jllo4euurm) AoJI}IteII

6rrri 6orruurL, qeM olpeAeJleHHafl BbIIrre BeJIr4qItHa AQ-t/, [epl4oAa. Boauonruo,
peaJrbHoe Br.raqegr.{e Arp lroxrer Aocrrrrarb rIoJIoBItHbI rlepl4oAa, Tor4a MaHcI{MyM

B rroror(e r4BIyqeHI4rI 6yger npuxoAllrbc.rl ua <{aay c}I{arl{fly Colnqa.
Ecnu paciuarpunaeurrft uexasralr n o6rqlli ceprax BepeH, ro rreprlo[_160m

AoJrlKeH ,*6oroluruafl B Bapr{aqr{.nx r(pr4rr4arecr(I4x sacror nepxnefi uouoc{eprr.
B Ce.seu C ATI4M Crdut CuerlraaJlr,Ho OTMeruTL, cTO 6II43HI'Ifi repuO4 I4 B caMOM

4ere 6rr.r o6uapyinen HeAaBHo B BapI4aIII'Iflx ts Fr 116).
C rosxu BpeHrr.rr orrr,rcaHHofi Br,rue Haprr{Hbr AeJraerc.rl r(aalecrBel{}Io [oHflTI{l;IM

rrprdcyrcrBr{e repraoAa 160* s I{-nounoneirre reoMarHlrrlloro uots [4, 51 . Creuenr,

Bbrpal6ellHocrl{ rtoJre6an[fi s reor{ar}rl4Trror{ rloJre AoJr}rirla yBerI4sIlBarl]cfl c BLI-

corofi Conuqa HaA ropr4aorrroM, r. e. aSSeHr rerqe Bcero AoJrlI{eIr o6rrapyflrra-

BaTbcfl Ha HLIBItouIupOrurrx o6CepuarOpr,rRx (UrO, BI4AI{tr{o, I'I Ha6JIIOAaeTCflr cM.

BBoAHyIo uacrr ctattr.r).
Pearcullpya Bce cr(a3aHHOe, MOlr{Ho cAeJrarb cJreAylorrtrr.re BbrBoAbI.

1. Aruunurygrr Hoporr(ofleprloArlqecxr.rx xone6anllft reoMarHl'Irlroro floJlfi
Pc S,4 ro4yorpyrorcr 

-c 
rr"progou 160-, coBIIaAaIorqI4M c rorlgocrblo tm c nepl4-

oAolr coJIHesHLIX [yrlCaqufi.
2. Itone6aru{.fl; noTopble BbISbIBaloT 3ry MoAyJLflIII4Io, IlMeIoT ycTouqllBylo

Saey.
3. Mogy.nnqufl Pc 3,4 co cra6ranlnofi Saaoii, Bepo.srllo, cB.rlsalla c BapI'IaqI'Ifl-

ulr aleXrpOur.roft HouqeHTpaI{III4 c:;On F, IaoHoc$epbl, o6yCrounenHl,Ix B cBOIo

oqepeAb H-one6auugur4 B r{rrreHcr{BHocrrr co.lrHesHoro ylrrpaSraoneroBoro I{BJry-
qeur{.a B AI{araBoHe It00-900 A.

4. Ecwt rar(oe r{croJrnoBaHr{e pesyJrr,TaroB crrpaBeAJrI4Bo? MaHcI{Myl\{ rlorolta
ylmpa{uo.neToBolo I4B;r1yqeHI4.E oTcraer oT MaI{cI4MyMa cnopocrl4 pagrul'{pe}IIItI

Co"riuqa Ha BeJII4qIIIIy 7'1, [epl{oAa (r. e, uplrxo4urcfll BoailIo?HHo, Ha ItoHeII

{aarr clxarran) ." Anropn 6irarogapntr A. E. CeeepHoMy' B' A' Itotony u T. T' Ilany 3a

rIpeAocTaBJIeHIre AaI{;I;Ix cBoI,Ix Ha6[roAenlafi. Arropu Becbr{a upIlISIraTeJI}'Hr'r

A-. B. CenepHoMy, B. A. Etorony u IO.I{. Heruuopy 3a I{eHIIoe o6cyntAerure
p.flAa BorrpocoB.

fl,ena6pr, 1979 r.
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PACTTPEIEJTEHUE PAAT4OflPHOCTU rr0 [[rCKy COTHTIA

e. E. [,y6or, JI. C. Jlro6rrnnos

^ Ha ocroBe ueogropogroii Mo4eJrrr xpoMoc{epbr 14 trepexogEoro cJrofl or xpor.rocsepnr n
ropoue paccqr,rraEo .pactrpeAeJreErre tro Atrcny Counqa spxocruoft reMrreparypbr paAnotrBJry-
seElrfi Afiff AJILIE BoJIE 0,5; t; 3; 5; t0; 30 u 50 crrl. Onucara MeroAuEa nnrsncresr4fi. Onpe4eJle-
EbI oco6eEEocrnj pacnpe4eJreEr.rr paArdo.EpRocrtr: HoErpacr r,r orEocureJr6Ebre paBMep6r rpaEuq
cytreprpaEyJr, troffpqaEr.le R r(paro AucRa, xapaRreprrcrrrr(rr ffpRoro HoJrbqa Ea Kparo, paAtro-

AtraMerp Conuqa. Peayurtarn pacqeroB cpaButrBarorc.f, c AaEEErMr4 ua6rro4eauft.

RADIO BRIGHTNESS DISTRIBUTION OVER THE SOLAR DISK, by E. E.
Dubou and ,. S, Lyubimkou.- Brightness temperature distribution over the solar disk has
been computed at wavelengths 0.5, 1, 3, 5, L0, 30 and 50 cm using non-homogeneous model
bf chromosphere and of transition zone, Method of calculations is described. The following
features of radio brightness distribution have deen determined: contrast and relative dimen-
'sions of supergranulaboundaries, limb brightening, parametersof brightringnearthelimb
'and radio diameter of the Sun. Computed values and observational data have been com-
pared.

Oco6ensoc:rz pactrpeAeJrerrr4.rr paAr4o.spxocru r.6illzsu coJrueqrroro JruM6a,
'a Tar(E{e Ha6ilroAaeMbre orroHryar{utr flpnocrHofi reMtreparypbr Ha Aucr(e He yAa-
ercfr. o6\flcr{urb Ha ocrroBe oArloMeprrofi MoAeJrrr xpoMoc6epBr u trepexoArroro
cJro.s or xpoMocdeplr H r(opoHe. Panee oAHuM EB aBropoB [1] 6rr.na trpeAJro]fieHa
EeoAHopoArra.E (AByMepnaa) uo4enb xpoMoc{epbr, B r(oropoft aasuczr,rocrb eJreH-
TpoHHofi rrJrorHocrrir a reMrreparypbr or Bbrcorbr trpeAtroJraraJracb paBrtrrrHoft
B cepeAtrHe cyreprpaHyJrbr (CCf) tr lra ee rpaHurle (ICf). B nactoarqeft pa6ore
Ea ocHoBe cJrerHa rrroAra{uqupoBaErroft MoAeJru, trprrBeAeHrrofis [1], paccqurErBaer-
c.tr xoA paArro.spKocrtr corHrtra BAoJrb Er{cHa B Auatrasorre AJrtrrl BoJrH or 0,5 cu
lo 50 cu. TlsryueHtre c MeHbrrrtrMu AJrurraMtr BoJrH o6paayercx Htrrx(e, a 6otee
AJrzrrrroBoJrrroBoe trSJryqeHrre o6paSyeTc.E Bbrrtre Tex cJroeB, {uauuecHlle ycJroBu.E
B r(oTopr,rx SaAaIoTcfl MoAeJrbIo.

I. Mero[ Bbrrrucneuufi

Pacserrr flpltocruoft reMtreparypBr BbrxoA.flqero paAuouaryqeHufi B cryrrae
ueoAEoponlIoft MoAerrtr BecbMa rpyAoeMKz. ,(na yupoqeHErr Bbrcucneazfi upz-

ne B cepep.frHe cyreprpaHyJrBr (o6,iracnz rmIJa 7 Ea puc. 1) u ua ee rpaEuqe (o6aa-
crz rutra 2) aanncar roJrbr(o or Bbrcorbr h uag ocuoBaHueM xpoMoc{eprr u ue Ba-
BEC.ET OT IOpUsOrlTaJrbHbrX I(OOpAtrHaT. flpunErO Tanrfie, qTO IpaHZqy Mern,4y
o6nacr.sMtr 7 u 2 uoxttto trpeAcraBtrrb B BeprrrnaJrbrroM ceseutru B BtrAe orpear(oB
trapa6ofl u np-flMbrx trfl]Jufr.,

Mrr He rpe6yeM paBeHcrBa AaBJreEtrfi B o6flacr.flx rtrtroB I z. 2 s.a oAtrrrar(oBofi
Bbrcore. c oAuofi cropor{Br, Mbr uoJraraeM, qro MarEuTrrbre cuJrbr trporuBoAeftcTByroT

\as
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LgG
Plrc. t. Xog lYta 3perr[tl B

,atrrroc{epe o ipex paa.nI'r.r- n'
fibrxrcJlyrrafix ,' ]
o-P)91, 6-7<9<a Ir

6-p<l
,f

Pnc. 2. 3anttcrtnocrn 7, (a) Ltt n, (6) or Bltcort'r B cc -

peAurrc cyreprparlyrlu (cct)
ir rra cc rpalll{qe (fCf )

Lgot

//

/0

/t,,o/0,
hrmatc.xn

BhrpaBrrr{BaHr4ro AaBJreLvtft; c Apyroft cTopoI'IbI, o6paaonauue z cylqecrBoBaHEe

cyfleprpaEyJr, [o-Br4AI{MOr{y, trBfifreTcft AI4IlaMuqecHuM trpoqeccoM' HIIHof[a He

Aocrurarcn{uM craqr4;;=;puoctr,r Stor upoqeco, Bepoflrlro, Blr3brBaerc-fl 110A60-

TOC{epHbIMtr CLIJIaMIII tlpr{BoAflrqr4}rr4 B ABU}IterItre cuJIoBbIe JrrIHI4I4 MaIIIIITHO1O

,roor.'.4r, r(oMfle,caquu pa3HuIIl,I AaBrre'trft raBa B o6nacrgx. Tfiila 7 (CCf) z
,r"" ZliCl), narpuuep, ira Bbrcore 1000 nlr [ocraror{}Io, trro6];r c*opocrr, ABI{-

r{eHtrff rpanlrqbl oytreprpauyflr,r 6lr"rla rrop'E[Ha 100 u/c'
flpxo-cruaa reuueparypa paAr{ou3ryqeHr4fl coruqa BLIqEcJlfIJIacb IIo tr3BecT-

uofi {oprrry.ne
fo

ren (fi) : 
_L 

Ir"(R,s) 7" (1?, s; e-ti'(R'') ds,

rAe ,R - paccro.rlHlre or qer'Irpa Co;rnqa Ao ryrra spel{Iar'^ I{7 (R' s) - Hoa{-

(rzquenr io"ro.qerrr.E paAuoI4BJTyrIeIlI4fl c AJrtrHofi BoJrIlE'r I' s - HoopAuuara

BAOJrr, Jryqa 3pelrtrn, 8' t7 ia, t) - outr',r'recHufi fiyrb or saAaHlloft TOqnE s ,qo

,ia6nro4aren.a.- O.rcser s Harlrdl.Iaercfl or ocHoBaHlLE rlepfierlArrr(yJrapa' olyqeH-

"o.o 
,, qelrrpa Conuqa Ha Jryq speHLIr (puc' {)'

B gatr,nefiureM paccToaHr,re .R cqr.rraercfl saAaHIII;IM, u [JIfl I(paTHOcTI{ BMecro

ar,rpaxtenuit rlrua Kl, (/i, s) uuurercx I{7 (s)' B uacrnocur,

(i)

(2)

(3)

fo
11 (-R, s) : rr, (s) : { ,,^ (s') ds'.

Cornacro [2]

1(r: 0,013 2I nlr;'t'ln (6007"n,'l'),

rAe c-cftopocTb cBera.
flepnouaualbrro pacIIerLI BbItroJIII-aJItrcb IIo M6ASJIE nepxueft arMoo$epbl'

"p"r^.ir"""#;ili. 
5ur", [rrn [ocrl{xteHr, ryqmero corrractr's c na6nrogaeMblM

pactrpeAeJreHEeM paAr[ouBilyqeE4fi MOAeiIb 6rrna necroJlblto ycoBepItreHcTBOBaEa'

"l'4t'

Z
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YrosHeEHas SaBlrcrrMocrb Brlexrporruofi reuueparypbr u aJrexrpoHnofi unoruo-
crtr or Br,rcorbr npeAcraBJrera s ra6r. 1 z na pfrc, 2. orcser Bbrcor B MoAeJrtr Ea_
tltrlraerc.E or ypoBH.fr, coorBercrByron{ero MtrHrrMyMy reMrreparyprr r aruoc{epe
Cornqa.

Ta6nnqa I
Mogetr xporuoc(peprr u repexolHoro crrorr

CepeEr'rHa cyEepr,paHyJrbr

h, ruc. nlr Te, K

4 120
6 400
I 380

15 900
42700

155 000
302 000
417 000
513 000
589 000
661 000
724000

,r" (r):',u, (+P + ++) ,

IpaHurla cyneprpaHyJrbr

0
I
2
3
4
5
6
7
8
I

10
Lt

ne, cM-g

5,27 .70t0
7,47 . l}to
4 ,64. 10s
2,45. L1s
1, {4.10s
6,39. 108
5 , 08. 108
4,47.108
4, 1g . 108
4,10.108
4, 08 . 108
4,08. 108

4940
7 590

10 600
24500
77 400

261 000
464000
599 000
699 000
794 000
938 000

1 040 000

8,79.10ro
2 ,61 .7010
7,74.10s
3 , 59. 10e
t , 90. 10e

| ,29.tls
I , 38. i08
7,74,108
6, 15. 108
5,14.708
4,47 .103
4,19.108

. Mo4err BaAaer T" a n, n o6nacr.qx 1 u z AJrfl p.flAa ena.reurdft lz or h:0
locl,onauue xpouoc$eprr) 4o nrrcoru h: IIr: ttbOfj 

"on. 
auu"""i-o"ir- f , ine or h. pa3ruqHa n o6rac:rsx I n z. Drum paa.rruqtreM r4 orrpeAeJrflercfl HeoArro_

poArrocrr, upunatofi MOAOJIE. florua.q rrJrorHocrl tr raaoBoe AaBJreHue lrar,tz Hg
otrpeAeJr.fr,rzcb.

flpznnro, sro B corHeunofixopoug (+r: Bbrcor h)> Hr) DJrer{rpoHHafl reMtre-parypa rocroflHr'ra u paBHa T"t 7-7,25.706 l(, a auauennrr-i,ntagat6rca {oprr.ry.nofiBoropo4cxoro n Xurlnyronot [B]

(4)

r xoropofi trcnpaBJreHa otresarHa, Sgecn r*- paccTo.flrrrre or r{eHTpa co,rrIqa, nrr-pa?fieHrroe B [OJr.frx coJrHeqHOrO paAEyca .Ro. B 4anruefimeM EcnoJrbsyrorc.fr cJre_
Ayrorque 6eapaauepubre Befitrsuubr:

p: R/R6; pr: (fr0 * HilRo; z:slLo, r: (/?o )- tl/Ro. (5)

A.rrs B'rstrcre'u.fi Zsp y{o6no 
. paccMarpuBarb orAeJrb*o rpr[ cryqaff:1) q)_p,; 2)_1<p(pJ5y pqt.

1. llpz pP.q, ryq BpeHtr.E r{erunoM Jrei*rtrr B nopoue (crrr. pzc. l.a\. Vsn_rbrBa.fl, tro Tu (s) : Z,r, z troAcraBnaa (B) a (4) n prr.rrrri (il-" tjl,-i"'"v"rr?

TAE

Zan (p) : T,,IL - e-ztx@)r, (6)

11(0): o,t46g.t0-GRot"zT;;,,(1, tr) fO,zsoz {tn?,3-*,. f (z))d.2, (7)
0

f(z):#+;*|}, (8) r (z) :J,r A, + |r, (9)

- --?'-^\yy 
I ( p { gr oy= Bpe'trn trepece(aer xporuoc{epy tr rpoAonx(aercsB r(opo'e (cu. pzc. 1,6), rpmuerur r xporrr-oc{epe ou upoxofrzi-o6r;;;T';;;;;;:rr'rM pactrpeAerre'treM 'r'" (h) u n" (h)" To,sxaM uepeceueuz.fi nyqa spe,ufi o oc-EOBaEUeM Roporrbr cooTBeTCTByK)T rtoopAErraTbl s : s1. I s : _s1, .I[e s1 :

,L42



B pacclrarptrBaeMoM c;rryqae ypaBrreHr4e (1) rr.romno trpeAcraBrrrB B BtrAe
&

7Bo (p) : T es.[ ff^ tr) [e-rr.(s) n s-rr(-')1 ds f
,:,
(r

+ J r^ (s) ?" (s) le-tt"G) 1 ,-'t'(-') 1 ds. (10)
0

IIpn rr,rno4e (10) yqreHo, .rro ffr, (-s) : 1{r, (s) u Z. (-s) : 7. (s).
IIepor,rft r{HTerpaJr n upanoft sacru (10) ;rerxo 6epercx, ecJrrr trctroJIr,BoBarb

'coorrrouerrrre [2, (-s) : 2h, (0) - rl, (s) r,r uepefitlr n noroft uepelreuuoft urrer-
ptrpoBarrlr.fl U - tt, (s). Bo nropofi lrurerparr troAcraBr,rM cJreAyrorqr4e paBerrorBa:

fr" ( l-s) : fr, (0, sr) * fi, (tr) T 12, (0, s),

xAe

(1 3)

11 (0, s) : 5 
,a^ (s') ds'.

0

(ri.)

(12)

Tor4a BMecro (10) no.uyuuu

Zen (p) :T$[1- e-ri'("1, ll 1 s-2t?'(0' 
s1)-h(sl)] +

* e-tx@,s1)-,tr(s,) jra, U, Z, (s) 1e'rt0, 
s) -p ,-1r.(0, 

,)1 
ds.

Taxult o6paaorr, BaAaqa cBo,quTcfi K orlpeAeJleHrrlo otrTuqecHllx pacctoruzfi
Jr" (sr), 11 (0, s1) u f2' (0, s).'fionropxa 

paccy)fiAeHr4.fl, rlptrMeHelrnr,re rptr BbrBoAe Sopruynrr (7), naxo4ulrr

tr, (sr) : 0, {469 - 1g-e 110727-'1', i
1f r'r-.

t' k) 10,2567 ! tn 7,,- *," | @)) d'2,

(14)

rAe Berrrquna f (z) flo-npe?fiHeMy otrpeAeJlaercr coorHolrrenllflMtr (B) z (9).
flpr nrrvucrreq;glfr" f1 (0, s), rle 0 ( s --( sr, ueo6xo4rniuo ysErr,rBarb' rrro ryq

BpeHrr.fr Ha cBoeM nyrll IIocJIeAoBareJIbHo flepecexaer o6nactz 1 u 2 (cvr. puC._7,6)._

TIpa h <1, Hr. xpranraeuofi aruoc{epurrx crroeB Mo}r{Ho np_erle6peur,, rar( HaK 11r K
K /?0. Torla o6nactr aruoc{epr,r c BbrcoraMl4 h 1H, Mo)r{Ho paccMarplrBar6
I(aK nJrocmorrapaJlJrerlbHylo cpe4y, oAHaHo Iyq speuu.E s uefi yffie IIe trpeAcraB-
Jrfrerc fr upxnroft ,nanlefr..

Bneger,r [p.ErroyroJrr,Hylo clrcre]ry ItoopArauat (r, h), rqe h - nrrcora uag
troBepxgogTr,ro Connqa Z- t - AJrI{Ha AyIIl, trsMepeul{a.rl BA6JIr oKpyEtHocT1I

6orr,iuoro Kpyla, JlemarI{ero B IIJrocHocrI{ rryqa apeHlafl (cu. puc. 1). Vpannenue
.Jryqa SpeHu.fI B yHaBaHHbIX noopAr{HaTax r4MeeT BI4A

h:Rn( p 
-1\, 

(15)
| .r l'
\ cos 7; ,l

T. e. 11peAcraBJr.Eerc.rr ueHoropofi xpranoft, Har( rroxaaaHo Ha pl4c. 3. Orrtetr,ot' uto
Irptr BIiIBoAe ypaBIIeHI{fi (15) ue yqurblBalacn peSparqra.E paAI{oBoJIH, cB.EBa}l-

o-a, 
"o 

crpurr$rxaquefi conile.Iuoft arMocsepu ra c trepexoAolr na o6nacru -/

so6flacrs2unao6opor.
Buyrpu xamgoft rna o6.nactefi 7 n.nv.2 coornerctnyroqr.rft yqacro1 Hplraofi aa-

MeI{.[IeTC.fl oTpeBKOM upnuOft III1HI1r., Tor4a, KaH BI{AHo II3 pltc' 3, nyu speI{I4fi

trpeAcraBJr.flet"" ouonarofi runzefi MsM1M2.. MN. Ipanuqy MelI{Ay o6laCrr,ro
-/-u' o6racrr,ro 2 aunponcr4Mr4pyeM napa6o;rofi. Vpanuenne uapa6onr,r Barll{cbr-

Baerc_rl B BuAe

h:A+ Bl+-Q*+))" ,
(r6)

,1,43



Prc. 3. Xo4 ty.ra apeErr.E B ctrcreMe nooppurar (r, h)
@-npr 1<p<0r,6-0{1

TEe A - Hoa$+r4qr[er{r, onpeAeJr.trmtrIuft Bbrcory MrrrrrrMyMa; B - roes$uqrrerrr,
or noroporo rpII saAaHHoM rror(asareJre c eaBzrcur soprvra napa6onrr; L - paa-
Mep cyrep_rpaHllyr -panuufi BeJrtrqrHe trepr4oAa Ha pr{c.3 (n uarrzx pacqerax
trpuH-Ero L : 30 000 r,yr); rL - HoMep napa6orrr (n, : 0, l, 2, . . .). Paccrrrar-
ptrBaJrucb crysar C : 2 v C : 4.

,(nr_nuuucJrerrtr.rr fu (0, s) Heo6xoAZMo orrpeAeJrrrrb r(oopAtrHarr,r fr; v. h1
roqen_ Mr, Mr, M, u r, A. (puc. 3), n xoropbrx Jryq Bpeurr.fl (15) uepecexaercs c
!{p_a6o4-arr.rr (\q. Iae pzc. 3 BrArro, rrro B Ha?nAoM rra nonyuepuoftos l0,r/zL],
Ir/_zL,_-Ll, [L, |lzLl,. Morfier HaxoAtrrr,c.s roJ]bno ogua rouxa flepeceqeHu.E
M;. 9ro6m naftrz r;, Mbr rrpuMeHr[Jru R r{a}fiAoMy trB yr(a3aHHbrx rroJrytrepuoAoB
MeroA AeJreHr4.fr orpeBHa rrotroJraM. flocne oupe{eJroHrrf f; coorBercrByroqafi
Bbrc-ora h; wruncr.aerc.E uB (15) z.uu (16).

Momuo [or(aBarb, rrro orrrzrrecnoe paccro.EHr{e h" (Mt, M;*r) uemxiy coceA-

s.i+1

t;(l[i, lli.,1):{ I + y' \ X^po (x)]da,
fri

(r7)

IAE

^. l,i*r-l,i
tt - ^- I

'i+r - 'i
(tB) t{i) 1r1: hL + yt (t - rr). (19)

/Y-1 ni+l

11 (0, s1) : 2 { t *, \ x,,1tro (x)l d,x,
i:0 r.

Orcro4a AJrr orrrr{arecnoro rtyrrt t7 (0, s) no.nyuaeu
/t -t 

xi+t r
11(0,s) :))y't*rq f xnprtu)(r')lctr'+l/I+y', J n^11,(') (r')ldr,. (20)

i.:0 it fi.

,{na uacrrroro cJryqa.E s : sr r-raxoAr,r},r

(21)

trpl4qelvl SHaaIeHI4e /rv coorBercrByer roallte fiepeceqeHu-fl ryqa Bperrr,rfl c ypoBHeM
It, : Hr, r. e.

h.u - .H r, ry : R, arccos (p/pr). (22)

c nonorqr,ro nlrparnerlufi (14), (20) n (21) onpeAer.rrrorc.E Bce ourrlqecnue pac-
croflrtttfl, BxoA.frn{fle B coorHorrrenue (13). -Llurerpar n npanofi qacru (13) uorxuo

t1!4

n

fl/

tr',,0



paccqtrrblBarb rlo {opruy;re ovga (21), a I4Me}IHo:

S1

I *, (r) 7" (s) lelr(o' 
s) 1 .-11(o' "l d':

0

N_l ri+l

: > / I +i I K^ tlrt" (r)l T 
"11(i) 

1r;1 [s'r'(o' '1 -p "-tx@'')1dr. (23)

i,:o *i

flogcrannxr (23) a (13), oxouuarerlbHo floryqaerr

fsn (p) - T ezlT - e-tx!')rl7 + e-2tL@' 
sr)-lx(sr)l +

/v_r xill

* c-ri,ro, 
s,)-/r(s,) > /T;q J lf^ 1n,,) (r)lT 

"Ur,,,(r)l Is/r(o' "r 1 ,-ir(O''); dr,
.:o ,i 

e4)
rptrrreM BblrrucileHtre lr, (sr), 11 (0, s1) u i1 (0, s) nr'rnonunerc'E c noMou{r'rc pa-

BeHcrB (1 4), (18)-(22).- 
e. npr'pi { 

"uoriIo4aeur,tIt 
xoA JIyqa npeAcraBJrel{ Ha pr'Ic' 1, c' B arolt

cryqae .flpKocrHyro rer\{neparypy corJracHo (1) lroxuo sarrrlcarl B BtrAe

f en (p) : j rr^ (s) r, (s) e-txi) 6r,

rfle s : s6 cooTBeTCTByeT ToarHe nepecerreHr{fl Jlyqa SpeIIrr,E c ocHoBaIIueM xpoMo-

"4uput 
(<uonepxuocrrrc Conu!,a>). -O6oauaql{M 

ItoopAlllIary f arofi ro'Ixr1 qepea

ro (puc. l, e). tr4a (15) upr h : 0 troryqaeM

rn: Ilxarccos p. (26)

Brrpamenrae (25) rroxruo [peAcraBurb B BI4Ae

sl 6

zsn (p) : .[n^ G) r, (r) 
"-tt,G) 

fls * T,sJ nt G) ,-tl"G) 6s

,,rrr 
so sl

'st

?un (p) :l4ll - s-tx3i, + j r^ (s)?, (s) e-tt'G) 6r, (27)

rge fu (sr) uo-uperngeMy pac^c_rrurbrBaerc.fl uo Sopuy;re (14). flpu nr'ruuc-neuuz

ugrerpaJra B trpaBotr sacr, (27) nnonr HaxoAuM roq117 trepeceqesuff M' Mz . . .

. . . Mx (pzc. 3, 6). flonropa.s paccyx{AeHu.fl' trpoBeAeuuble B upegbrAyqeM cryqae'
OHOHTIATEJIbEO IIOTYqAEM

Isn (p) : T ,z It - e-'r(")1 | s-tx6"' 
sr)-'tr(sr) 

X
Jv _1 x i+L

x Z f t *1 5 ,'n,", s) g^1ytt) (r)1 r 
"1ho 

qt11dr,
i-o "i

(25)

rAe
k-r *i+1 *

11(s6, s) : 2{ L7 S K^fuQ' (r')l d,r' +{ t + 
^?'r S K^WT t @')l d,u' (29)

i__o ii *h

fr
N_1 ei+l

i:0

B eanrro.reHrre cJreAyer orMerzrr, rrer(oropble oco6eunoctfr, Bbrq.ucililtelr,noft
nporpaMMbl. Hax BIIAHo zB IIpIIBeAeIIHtIx B AaHHoM paBAeJIe coorHolxeHufr, np-
KOCTHa.fi TeMnepaTypa HaxOAIIIJIaCb trocJIeAoBareJILHLIM CyMMIIpOBaHtrel\{ BI{JIaAoB

orAeJrr,Hbrx orpealtoB lco, rt), lcr, x2) I{ r. A. I4nrerpanrr rro orpeaxau [r;, r;111

745

(28)

(30)S KnLn"'(r)ldr.
L



- Ic1, r] pacc'r,r,BaJr,cb u9 {opuv.re crlrucoua, trptr aroM AJrfl Aocrr4}r{eH,rrreo6xo4ultofi roqrocru (oul6xa <1"yr) or(aBarrocb AocraroqghrM AeJrtrrb yHaaar{_
shre orpea*z na 100 sacrefi. B unrerpa.rrax, BxoA.flqrx n (T) u (i ),Iffi;r;;;;;;-nar {yuxqua 6r,rcrpo y6unaer c poironr z, rroaroMy B HaqecrBe BepxHero trpe-
,qeJIa rrr'rrerpxpoBaHu.fl 6ruo npnHfl.TO Z :2; pacreTbr rroKa3aJrr.{, ,ro opo*uriy-ror(_firrrerprrpoBaHtr.E n (7) u (14) A0craroq,o pasAeJrrlrb Ha 50'.racrefi.9ro6rr onpcAeJrrrrb, n' xaxofi za o6.rracrei (I""ii-z) ieo,m orpeaon [xi,c;a11, rpnrreH'rrrcn cregyrcqzft npzerr. Haxo4r,-i-ac; ;o;iA;;,ura cepeAuEbr or-
f.?i3 ,,: ,(*^,* r*r)/2, aareru no {opuyrarrr (15) n (16)'nuurcnnrrv.cb Bhrcorhr,:;:?_1:r^ g/_"1grg:r.rByrorqr{x roqe*, rre,{aqux Ha ryse speH.,fr n ua uapa6one.
'FrerpyArlo BrAerb (crr., uanpnMep, pflc. 3), uro llpw hu ( rr, orpeaox [ii, r;.]tronaAaer s o6,racra Z, a npu h")) ho - s o6naZrb 2,B coornomeHrl-Ex (24) n' (28)"uoaunrerparrbrrbre {yuHqlrlr coAep}r{ar ancrro-
HeHTy Br.rAa et)',(so's)r tron&3irre.ns Horopoft f2" (se, s) UnOrga OTaHOBZTC.II OSeHb'6onr,nruu. rlpu pacuerax Ha BBM uorxuo o6ttrr'r;t;-il;;r"rb, ecrrtr BBecrtr
rroA BrlaH trHTerpaJra uocto.suurrft r,rHolr{rrreJrb ,-tL(so' r,), oprcyrcrnyroquft n (24)
z (28). B peayJrbrare rroJrytlslorr 3qctroHer.rra BrrAa e-'r,(s;,s,;it11so,ti, ,o*ururlrunoropofi ncerqa -._(0.

2. Ocuosubre peaynbrarr,r

Bb*rucileuun BbrrorrHe,n ua oBM EacM-6 qU 4H cccp. peay.rrrtar:rr pac-qeroB rrpeAcraBJrerrbr s ra6Jr. 2 n B n rua puc. 4_7.

Ta6nrrla z
Xapanrepur,re oco6euuoctn pacflpe4eJrerrrr.E paAuoEpnocrrr

B AByX paBirrlrlrrblx yqacT(ax coJr[IeqHoro Arrcfia

lv, Clr rccr ?tcr

p:0,10+0,14

?tcl

0 - 0,80+0,82

7,32
1 ,36
1,57
1',64
7,67
7,45
t,28

ffi10,a1

"sp 
(0,12)

7,71
7,14
1,26
1,32
L,41,
7,45
1 ,38

CCI GR srcr

0 ,31
0, 33
0,36
0,38
0, 39
0,42
0,44

0,5
1
J
5.

t0
30
50

7 200
I t40

16 400
24400
49 600

2r5 000
447 000

10
30
50

0,5
I
J

5

6 550
B 270

13 900
19 950
38 150

156 000
200

1,33
1,34
7,52
1,60
1,65
1,48
1,33

7 210
I 210

16 530
24 490
47 850

t87 700
375 600

l12
1,3
Lr5
2,0

0,35
0,42
0,48
0,51
0, 55
0,58
0, 59

8 700
11 100
2t 100
32 000
62950

231 300
436 800

I 470
t2 430
25750
40 100
82 600

312 000
570 000

7
t0
20

67
27t
519

990
320
900
440
660
700
500

Ta6rr,rqa 3
Xapanreprrcrrrr{rr fip,toro nonr,qa Ha riparo Arrc(a rr oqe'r{a paArryca Arrc(a

B paSrlbrx AJrrr[ax BoJrH

Tmax
Tmax

?33(o) omax

17 110
28 610
74810

134 800

278 400
748 900

1096 000

I,007
1,010
1 ,016

1,107
I,770
1,193

5,8
4,0.)o

2,5
4-5

5'

B ra6.rr, 2 4"ir.a uecxoJrbnr{x AJrrrrr BoJrE l, v 4nyx trrrrepBaJroB p, coorBercrByro-qEx oAI{oMy rreprroAy Ha prrc. 5 u 6, [puBeAeHEr cJreAyrcque BeJruquHr,r: T""i -,cpeAr1.s.8 .frpnocrrra.fr TeMlepaTypa B cepe,qErre cytreprpaHyJrhr, Trcr _ cpe,qH_E.rr
TeMr€parypa Ha rpauzrle cyreprparryJrhr, Trcr/Tccr _ r(orrrpacr uem4y ICII uul , 7'en - cpeAH.s.E reMtreparypa AJrE aceft cyleprparryJrbr, qrcr _ or_

'146

,*" lffil ';a 1n,.,

1,, cnt ?ma*
7ma*

"s6(0)
omax 0r,s 1,, cn

Qo,o

2,4
3,1
4,5
5,5

1 ,00:
|,001
1,00:
1,00t

1 ,006
1,007
1,028
1 ,060

Tccr
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Pnc. 4, Pacnpegeueuue ?rra no Atrcltyr
BrrtrltcueEEoe AJrf Tpex AnIrE BOJIE

;;ro'lr:f;.u - 5 cM' o - 3o cur rros*rexran

HocureJrbrrbrft paauep ICI (gflr CCI
[o. OupeAeJIeHuIo uM eM {Ccr :: t-grcr), 7BR (0,81)/TB1- (0,72) -orHomel{ue, xapaRrepuByloqee uo-
.fiprraHue H r(p aro_Aucfi a.

Berzqusa 7sn otrpeAeJrffercE
ycpeArreHtreM 7nn (p) uo BceMy paB-
Mepy cytreprpaHyJrbr, r. e.

Qg

n I (,7sn:E=E ) r"* (p) dp, (31),

P1

rAe paccroflHtrfr p1 u p2 0Ip&HUIIZ-
(nxnrouaa CCIq/ 4,f / a Baror cyneprp aHyJry

Ql u ICI).
Xapaxrepnbre paBMepr,r CCf z ICI uomno uafitu, rroJrolr{IaB B coorHorlleurr

(31), uro ZBn (p) : Tccr : const lns CCI u Zsn (p) : 7r',:r : const Arr-E

ICf. Torla
7so: Tccrqccr * Zrcr9rcr.

Itpoue roro, Heo6xoAuMo yqecrb, qro ?ccr * qrcr : 1.
B ra6n. 3 upe,qcranJrerrbr rrer{oropbre oco6errHocrr{ pacnpeAerleHtrfl paArIorlsJIy-

qeHtrfl s|tueu npaa AuCHa (Cu. ranrxe prac. 7). 34ecr, 7-n" 
-MaHcuMaJII,Hoe

BrraqeHue /sn (p), pmax * CoorlercrByloqee eMy paccro.EHue_p. Beluuuua Po,r
eCTb noopAullara ror.o yqaCTI(a IOcJIeMaI(cuMaJIbHoIo cnaAa /sn (p), AJIfl Koro.-
poro ?nn (po,u) : 0,5rsn (0). Ctegorarelr,uo, p0,b xapaHrepuByer .nu4uurrfi
paAuyc [trcxa B ,qaHHoft [JIuHe B6JIH6I. Qqenena ral{)ile rloJlymllpuHa A" Rpgoro
ROJrbqa, cooTBerorByrorqero nocJre[]IeMy MaHcuMyMy ua pzc. 7.

I{a puc. 4-7 p,wr ArrtrH B9JIH l,:0,5; 5 u 30 cl\f rlpeAcraBJreHo pacnpeAeJre-
uze npnocrnofi reltuepaTypbr B BaBtrcuMocTtr oT p, troryqeuHoe na rpadionocTpotr-
rene 5BM EDCM-6. Ha pzc. 4 upunegeuo pacrpeAeJre,ue 7nn no BceMy ALIcfty,
BbrqucJrerrHoe c orHocurearuo 6otrr,mzu maroM uo p. XapaxTepHr,IMtr oco6euHo-

f

d

,1.47



4r /p//4A /q//

,ly'

4 /0 4/2 4/q 4 /6 4 lB [20n

Plrc. 5. Pacnpe4erenlre Znn B o6flacrn
0,10-< p < 0,20 (n orr. eA.)

a - 0,i cM', 6 - 5 clr; 6 - 30 cnr

ilI Tan /n//Gnrqt

Z

4fi 4tz

4,r,, 4fZ 4f// 4/n 4r'i flt/o
Prc.6. Pacupegenear,re Znn n o6.nacrr
0,80 < p --( 0,90 (n orr. e4.)
a-0,5 cnr;5-5 cu; a-30 cM

,44z

1/

4/d4/64/+

4+

4/6 4/t 420
/,

4/2ll/l

4f/ /,t
P

./ lt

l2

CTflil{I{ ,fi8J1'IIOTC,fI ilIIJIOO6PA3HI,Ifi BI4A PACUPEAEJIEHtrfl, IIOPO}I{AAEM];Ifi CYilEP.
rpallyJrrll{r4efr, u orserilplBbrfr. Maxctrrryil{ na Hparo [prcrta. Fleioropnre r{apyrtreHu.E
xoAa Rpr,rBoft, lr n qacTHocTr4 flporfl)neHrrbre Bbrcrynr,r n6"rrraer4 p:1, antrflrorca
{ranrr.rnrrr,rurr rd Boaur4naror rra-Ba cJrrrflrr(oM r(pyrrHoro [rara.

FIa pr,rc. 5 u 6 c 6o.rree ue.rrxrrM rrraroM rrocrpoeHo pactrpeAereHr{e zsp B AByx
paBHbIx yqacrHax AI4cHa. ?Iurepecno, qro ylne rra He6oJrE,rrrrrx paccro.rrrlr{gx or
qelrrpa (puc. 5) 3ail,rerHa actrN,rN{erprrfl ccf pr fcl, noropan pacrer c npr46rr}fie-
Hrrer,r H r{parc,qr{cHa (prnc.6). lpalrr,rqa cyneprpaHyrrbr co cropoHr,r r{eHrpa Ar/rcHa
BbrrJr.frAr.rr 6oree peaxofi, qeM co croporlbr "nu,lr6a. Tanas aCuuuerpux cBfisaga
c TerI, aITo Jryq apelrld.fi rrepecenaer ABe rpaurrrlrr o4lrofi u tofi nre o6nacr:r{ rroA
pasIrIrIMI4 yrJraIIlI (crrt. puc. 3,6). Ipyloft r.rurepecnofi oco6enuocrr,ro nBlrflercrr
yBeruseHple oTIToCLITeJILITrIx pa3Mepos fCf c pocTox{ AJrrrHr,r BoJrrrrr (cu. raxxre
ra6t. 2).

FIa prnc. 7 paccl,rotpeu yaxr,rft yrracron r,6ruan Hpa.rr nrlcxa. BuArlo, qro orrro-
crrreJrbrra.fl Bhrcora MaKcr4MyMa flpnocrrrofi reN,rfleparypbl lr ero uolyurapzua A
cyqecTBerrrro 3aBrrcrrr or AJrr{rrbr lloJrrrLl (olr. ra6,r. 3). Ilonornerrrde MaHotrMyMa
Pmax r&I{}fie MeH.Eerc.rI c 4nllrofr BoJrHr,r, rrafipr,rMep upn l, : 0,5 cM oHo coorBer-
crByer Bbrcore 2000 nu, a nprr l,:50 cM - Bhrcore 11000m,tr. Cna,q apnocruoft
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Puc. 7. Pacnpege;teure Zno r.ra npax-r Atrcr(a
(r orn. e4.)

o-0,5 cM; 6-5 cM; 6-30 cu

TelutrepaTypll paAuotrS[yIIeHI,Ifl II0CJIe I{aHCI4N{yl'Ia ro}I{e iloHaBLIBaeT CI,IJIbIIyI0

BaB1rcr,rr{oorb or l,: B AeqI,IN{erpotsoil{ArIarIaBo}Ie ou ilpor{Cxo,qltr ropaBAo MeAJIeHI{ee,
qer{ B carrTr4MeTpoBoM. ST0T eo{exr HapflAy C yBeJrI4aIeHI{eM pl]ax rrpl{BoAlrr
r( pocry paArroArrar{erpa coilrrrla c ArrrrFroft BoJrr{DI (crt. arraueu{l p0,! BJa6Jr. 3).

rfro6rr r,rccneAoBarb, r{aI{ BJIIafler {opua rpaIII{Ilbr r'Ie}H[y CCf u fCf rra pac-
npeAeJIeHI{e Zsn, B pacqeTax BapbI,IpoBaJII{Cb rlapaN{eTpbr A, B n C, BxOA.srTU'Ie

B ypaBrrelrr{e (16). Oxaaanocr,, arro rrpn r,rgN{errerrr,rl{,4 ua 3 r6lc. HL{ (or -1,108go 2.108 cM) flpHocrnarr reMneparypa rd orlrocrlreJrr,Hble paBNrepr,r CCf lr fCl iue-

rryrrorc.fl ua 
-<10%, 

Crolr, ?ne HeBHarrr,rreJlr,Fro r,rerrflIorc-s peByJrbrarrl nptr yMellb-
lrerrr4pr roossuqllenra -B or 0,782.1010 4o 0,2.7010 cM. 3al{ena rroxaaareilfl cre-
:r:elan C : 2 tra C : 4 rrpr,rBoArrr It r4SMerrelrrlro 76qp r{ Trcr lleree ueu ua 100/6,

OAHaHO paBI\[epbI qCcr. u (lcr, Xan I{ CJIeAOBaJIO oil{trAaTr,, uCtrbITLIBaIOT 6Oilee
Ba1{errrble rrsMeHer.rtrfl (oco6enrro BrraqrrreJrr,rrbre AJr.fl r(oporxl{x BoJrlr r{ Ha r(parc
.gucrta). rIocreAnee o6croste"nr,crso o6r,scH-flercrl reM, qro rlapaMerp C B Sopuyle
(16) n 6onsueft r{epe, qeM A w B, olpeAerr.rrer (rtrrdprlr{y) napa6on I4, cJIeAoBa-

TeJrr,Ho, oTrrocr4TeJILHLIe paaMepr,r CCf r,r ICf. Otuetu,r.t, qro oKoHqaTeJrbHLIe pe-
syJrbrarr,r, [pr{BeAeIIIIbIe n ta6"n. 2 n 3 n Ha prrc. 4-7 , rronyuenrr npn -4. :
:-1,.108 cu, B :0,782.1010 clt, C :2.

Ilpono4ruucb pacqerbr r{ AJrrr cJryqa.s c{epnuecnu-cuMMerpplqlroft MoAeJrIr

arr{oc6epbr. IIpr DroM pacrpeAerle}Ille 7,, ttrlo B o6lacrflx 1w2 aaganaJloob oAu-
HaHoBbrM. Itax u cJreAoBaJro oir{r4Aarr, (cu., uaupr.ntep, [4J), nr,rulrcJIeLII4.E AaJrr{
rrJraBrroe yBerr4qeHue .rrpxocrHoft reMneparyplr K Hpalo AIrcIta rr yanoe r(oJrr,qo

'C BbICOHI,INI SHaqeIIIIeNI ?sn 3a I{paeM.

3. Cparnenue c Ha6nrc[eulrsMr{

"flpu cpanneHru Br,IqtrcJrel{troro pacrpeAerlefiu.fl. T''o. (p) c ua6lIoAaeMbIM He-
o6xo4uuo trpl4HflTr Bo BIIr{MaHIlIe, rrro Haulu pacqerll AJr'tI npocrorbr ocIroBDIBa-
Jr1rcb Ira gnyuepnoft HaprI{IIe, rpnqeNf rlJloc1ocrb pa3peaa (2, h) upoxoA[ra qe-

pea r{eHrpbr cyfleprpaHyr. }toue.rno, paccMorperrrde rpexlfepHoft HaprI4Hr,I AaJro
611 6onee toqr-rr,re peayJrlTarr,r, oArraxo ETo crrJlbrro ycroxtlrr{Jro 6br MeroAIrKy
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BblqucreHr'rfi. ,(a.rree, ecJrtr trJrocfiocm (r, h) npofiaer B cropoHe or r{eHrpaJrr,HErx

-o_6aacrefi 
cyneprpaHyJr, oTo cHr{Br{T r(oHTpacT ?W/ Tccr, tro3ror,ry Hamrr AaE_

II!-*Snroreprrayror rrrrmb r{ancrrMarrE}rbre irra.reua; riiit'rr."r, noropbre rroryrohrrb troryqeHbr r{3 ua6.uro4ennfi. rlro fiacaerc.fr caMr{x ,.rr6ragurarr,Hbrx [ar{Hhrx,TO U3-BA OTPAHI{qEHHOCTIT [POCTPAHCTBEHIIOIO PABPEItrEHU,S PAAI,IOTEIIECHOIIOB,oHZ raror r'ec^oJrbno (cMasaHHOe) paclpeAeo3r*e 76q, uro trpr,BoArrr r( cHr[_)r{eHuro peanr,uoft a}rrrJrr4ryAbr SrloHryaqraft ?na.
cpanurananucb c ua6rroge*r#on, ,ru4yroqr{e xapa*reprrorr,r^r,r paAr.ror.r,Jry-qeHr,fl: 1) apxoctna.rl TeMrleparypa B l{errrpaJrr,Hofi-.racrr,r (ioJrrreqHoro Arrc*a,2) r,ranreHeurae 7en *npr.4r.nr,"d; nonrpacrcyneprpaHyJr t4 14x pa,rrepbr,4) ue_MeI{eHr{e pa,qr'rorr;laMerpa coruqa c 4nrrrrofi BoJruhr , ,yqalrroBaur,,re .Epr(oro HoJrr,_qa Ba HpaeM Ar4CHa.

_- ,(ocraroqHo xopouee coBnaAerrr4e ,relr{Ay ua6rro4aelrofi cpegueft RpxocrnofiTeMtreparyport n qentpe coJlllerlHoro Aracna r,r peayJrbTaraMr,r 1ralrr{x sbr.l.rcrenr.rfipaccMarpr{BaJrocb r{a* Kpr,repuir nptt nrr60pe *oftu,, xpolrocdrepnr. ]taH ;il;;
1:^:{j 4' tputr-HraE MoAeJIb Aaer BrIorIHe yAoBrrerBopr4reJrr,r{oe corJracr4e c
H auJrIo,qelrr4.EMt4.

Ta6nr.rrla 4
Cpegnrre BHarreHrrrr Ig ?rn B r{eHTpe coJrHeqrroro [rrcra

,{auurre [5.J

r, cu
PgByrbra-
TbI HAUII4X
BbIAIUCJIC-

H,llit
Er
I;

E

atr

,{aauue 4pyrux
aDTOpOts

Peayrbra-
TbI HAII,IX
BbIqucfle-

HffI1

Iauuue
Apyrr{x
aDTOpOB

4,36 [9]5,3 17l

E

E

tF
E**

E

Eu

0,5-0,6
I
J

3,86
3,92
4,75

4,39
5,27
5,57

3,86
3,96
4,22

3 ,82
3 ,88
4,05

4,25
4,gg
5,40

4,40
5,17
5, 55

3,78-3,95
3,94 [714,1 t8l

ror [l s-o I

ll "i,, I

^ floapvaur.re Ar.rc*a conuqa H r{parc B paAr,ror,r'Jryrre,uu c AJrrr,a}rr{ BorrrrI < 3 cM corracr{o rra6rro4enrron furrro^ iuropou tio, [[1, uo-Br{Ar4}rorry, HeMoll{er rlpeBblruarb 300 K; MI;I rroJIyqIrJIIr 6ored BHaqrrreJrbHoe yB.eJrr4rre}rr,re .flp-
Iro",l'"roi 

reMileparyphr n Hpam Ar.rcra. Har noxaabrBaer cpaBrleHr,re c Aar{HbrMrI[4, u, r r lr llJl]I ooJlee AJII'IH]IbIX BOJIH TaItoIo paCXO]I{neHIIfl HeT. NIoXruo AyMaTb, IITgyqer cnI4r{yJI B paccMarpr'rnaelroit MoAeJrrr yMelrbrlrr,rr pacxorr{Aeul{e r{a Hopornux
BOJIHaX' AIIfl I{oTOpBIx nolJrolltreHl're I,1 I4SIyqeIItr{e B Crrr4ltyJrax AoBOJrr,Ho CyuIecT-
BeHHo. Mrrcrr o uo4o6uorr Bilutrrrnu cnrrr{yJr Br,rcr(a'aHa 

" tiil.-"-"-- 
- vrqvvr-

flp.onegenr{ble pac.rerbl rroaBoJrr{Jrr{ olpeAeJrr,rrb paarfepbr r,r BelrdrrraHy {,nrox-ryaquft qoroHa^paAIloI'lSJryqerlr{.fl, cB.rrBaIrHLrx c paBrr4qr4er[ ,rp$ocrHhrx re]rue-paryp ICI ra CCf. 3tu {nronryaqurl arraJrorr{qur.r.s_pxr.rl{ yBJraM xpoonoc{epuoft
cernu, na6rro4aelrr,rM B BrrAr,rlrofi o6.rracru cfier{Tpa [1]. palrloreJrecHolbr c AocTa_ToqHbIM^[p ocrp aHcrB eHHr,IM p a Bp elllelrI4eM o 6n ap yrxlrn alor raH r4e {nroxryaqun u aArrc*e conuqa r4 prx ctsflB', C xpouoctfeprrofi cernofi. I{anpuirep, yc,,emHoe oro_
)r{AecrtsJreHr4e 4eranefi .xp-ouoc{epnofi cerxu c paAr4orpauyraquefi *ru uor""1,35 clr BhrrroJrr.reHo s tlBl.

Fla6rm4ax Ha BoJrHe 0,8 clr nroxolr{Aer{re MepHypr{.fl tro Ar4cny co.nnr4a,B. A. Esauon, tr4. r. Moucee, u A. B. cerepuufi rrrfrr;;;; s cuo*or,iu,x o6.,ra-
CT.EX lreoAHopoAHocrr4 B pacnpeAeJreuuu T1s, xapaHTepHr,re pasMepr,r r{oropErx
(17 -40') 1tvavn H pa,MepaM cyrleprpaHyJr, xor.rr B cpe[Her{ Heor(oJr'no rvreH'rrrer'rx. Taxra:n^HeoAHopoAHocrtlM coorBercrBylor^rroBbrmeHr{.rr.flpnocrrrori rerrrnepa-
rypr-T rla 1300-5000 K. rtax Br{AHo ra ra6Jr. 2, uamu pacrrerbr rrpeAcma3r,rBaror
p'nn )v: 0,8 cM BeJrr4qr,rHy{lroHryaquft-2500-2800K, corJraoyrcqyrocfl c Ha-6rrogaenofi.

- -Qnpxryal{I4x nor_o^na paAr{or,rtJryqerru.fl B Ar.rarraaoHe 2-4 cM r{ccfleAoBarrrr

P y.,F_?"oo u A.B. Itopo-nrnon [15i. I{ataeHrra.n r{Mr4 ar{nJrr.rry,qa +rr";t;q;;(-J'1U-u noJrHororrororta Co.rrrqa) or{aBBrBaeTc.s 6nr.raxofi H peayJrbraraM Hamrrx
Bblqr{cJreHr4fr., ectt yqecrb pasperneHr.re paAr4oreJrecHorra. Xapixrepuuft paalrep
ua6rro4aelrrrx 4eranefi cocrannser upu6;rialrre rs.,,o 12"; c gpyrofi 

"roporrui 
,u*i

t50

,UaHHbre t5l
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pacalerbr, BbIrIoJrIrelIHr,Ie AJIfl rex-)He l' npll l' : 30 000 nru' Aalor paaMepu ICI r
,,erlrpe A?rc*a or{orlo 14-15' . O6rqee i'c"o getanefi (-3'103) cpaBHI{Mo c qr'{c-

n o 
"u 

tiffi 
XrX I'ri; 

" 
r 

" 
r B o p r{r e rr b rr o N{ c o o r B e r c r B IrI c p e B y II b r a r a M I4 n s'rra c n e u uft

,ru*oarr." t;r;; rc' Fi' hapraficmoro , [P' [16],^cor'nac"o *?Tluly!yll%l-
,1r, iun Ha BoJrHe 2,3 cu cocraBrlfllor B cpeAHeu SUUU K' a nx pasMepll NLv '
' 

He[ocraroqHoe rIpocrpaHCrBe]rHoe paBpelleHrre^pa[I{oreJIecKotroB BarpyA-

urer o6uapy?fielrr4e apxoro HoJIE'qa IIa Kpalo Ar{cHa' .Qry1Ho1'HaBar{rrfi Ha oytr{e-

crBoBaHrre ra1oro I(oJIbI{a B Jli.lreparype I4Melorcfl ll0, 77 -21]' CyuleCrnOBaEI{e

.flpltoIo I(oJlbqa I,I He[ocTaToIIEoe paSpemelll4e AOJI?I{HbI IIpI,IBOJII,ITI, I{ }IeHoTopoMy

.SaBbrrtreHrlro r4SMepfleMoro paAr,lo uaMerpa connqa. B ra6;r. 5 upunegeulr BbrsI4C-

irelrllbre ll ua6;rrogaeMble paBMepI{ AI{cHa B paBHr'Ix AJrr'{Hax BoJIH'

Ta6ur'rr{a 5

Cpauuenue BbrqrlcJreEHoro rr lr3MepeHlroro paflryca paguouao6paxennn ColHIla

f, cu
FeayrbrarLl
B b]q !ICJI EI]II1{

I ,006
7,007

AaHrrble Ha6flIo[eHuii [, cn
PeByrLrarb.I
BbITI II CJI C}III II

1,03
l,LL
1 ,19

AaHIIbIe na6.lrotrenllii

0,5
L 10

50

1 ,01-1 ,02 [ 1ol
1,007*1,04 [10];

1,02 1221; 1,03 [23]

7 ,02-L,10 [10]
t,t3 l4l
t,z{i 141

B eaHrro.renr{e aBropbr Bbrparxalor 6laro4apuocl=, gglPygrgHaru BI Mopcnoro

ru4,po(urauqec*oro ,",i*r,* AH yCCP r4 BU IAI4III 1\{IV aa coAefictsue s

npoBeAeI{rrI4 orJIaA0rrl'Ibrx pacareToB.

I\[extscloucrleusr,rii lco6rtettqt'cttltii ltorlllre'r AH CCCP

i{p;;.;;; acrpo{ualv,'crtar o6ct'praroprrn AH CCCP
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b2s'eLz t e'b+e*r

C XOJIMAMII MAIHI{THOIO IIOJI,fi I{ OJIOI(ITYJIAMI4
B IIEprrO[ MIIITTTMyMA COilHEIIHOTI AI(TI{BHOCTm
A. @. Eauypnu, A. C. flropanlnr, lH-EEpmrueBl, n. lt. Ilnerxor

-- Paccrlorpeuo paAl'rol'rsrysegr.re corrqa B rrepr.roA Mrrrrrrr{yr{a coJrHesuorl al{Tr.rB,ocrr'(2-12'xr 1976 r.). orr'tcaua MeroAr,Ifta or{eHr(r{ Hoo{Sr,q,reuru g, yornrurrurctrIero cor.r,}repr{-j\(ocrb yrJroBhrx paslrepoB paAr4or'rcrosHrrr{a r.1 Ar,rarpaMMbr fianpaBJreHrrocrr,r, [pr{ npor,rsBoJrbrroMpacfipeAenerrr4r'r paAi.ro.ap}(ocrlr IIo ucrosHr.rRy. ycrauosleEa cBE3b paAr,ror.ranyuaroqr.rx o6_
'rracrerl c (ploxxv'rialtr't tr cra6rriur'r xoJrilraMr.r rrar*r,rrrroro IIoJr.rI c r{aftcr,r}IaJrb,blrru BHaqeELrEMurroJr's' Ee llpoBrnlxamrql{rlr'r 20 Ic. flpensrurerir.re ycpeArrerrurrx rro r,rcroqrrr4ny flp(ocrrr6rx reM-leparyp atux o6nacreri r{aA ypoBuerr <cnoxorlsoro> Connqa paBuo B cpeAge}r 4g0;2g0r.r 1g0 KIra BoJrHax 3,5;2,5 n 1,g crl coorBercrBeruo. gro .o.ruuri.r B,g; Z,O u2,0g6 orpugrorrroy-qeEl'rfl (clroKortnoro> Colltqa. flonrrrueuuoe panr.ror,raJryqeHr,re Ha6rro4aercfl, xa11 [paBrrJro, HaA:xoJlI\IalIl'I r{arllllTHoro rtoJlfi paattclr:i rroJlrlpnocrr.I 1I llaorloJro11{or{rtrJllll 1IaA.ulrur'r {nonrynaMr{. .flpnocrnax rerrleparypa o6.nacreri ,onor-lorru"o paAr.rorr,r},qerr[r
B PACCIIATPI,IBAEMOII AI,IAIIA3OHE BOJIH PACTET C YBEIIIIIEIII,IEII IIJ]OTI.IOCTI,I TIATIII,ITIIOrO IIOTOI{A I,INoM[axTrrocrr,r pacrroJ]ox{enr.r.rr xoJr}{oB c paauoii noJrflpuocrr,ro.

CONNECTION Otr TI_IE RADIOBRIGHTNESS VARIATIONS OII THE SUN WITHTHE HUMPS Otr A MAGNETIC FIELD AND FLOCCULAE DURING OF THE MINI-MUM otr soLAR ACTI'IT', by A. It. B-achurir, A. s. Duor.lashin, N.lN. Erjusheu,L' I' Tsuetkou'- The radioemission of the Sun during oI the minimum of solar activity(November 2-12, 1976) is considered. Tirc rnethod of estirnation of thc coefficient g acco-unting for the cotnmensurability oI angular climensiols of the antenna beam pattern andthose of discrete radio source with arbitrary brightness distribution is described. connec-tion of the radioemission regions with flocculae aird magnetic humps of weak field is estab-lished' The rnaximum value of the magnetic lield did noi exceed 20 Gs. The brightness tem-
T:l1t-,r. oI these regions, averaged over trre solrrces, in equar, in mean, to 4g0; 2g0 and190 I( at the wavelengths 3.5; 2.5 and 1.9 cm respectively. These values amourrt to 8.g96,2'60ti and 2'09'ir fi'om radioemission of tle quiet sun. The increased radioemission is obser-ved, as a rulc, over.,the.ltlmps oI the magnetic ficlcl rvith opposite polarity a14 flocculae.located over thent. The brightness tcmpelature of regions *iil, ir.r.ur.d radioemission atthe considered wavelengths increases rvith thc magnetic flux density and rvith the decreaseof distance between the humps rvith opposite polarity. I ,

l4ayueuue cra6blx MarHI4THbIxronefir'ra Corr.rqe, zx ronxofi r4 r{pytr}roMacmra6-nofi ctpyrrypl{ npoBoAr4rc.rl yHte oHoJro AByx 4r.rr{JroB coJrHeqHoft riri,ru"oarrir. ..
:,51?r"rferr4crparlrrr4 corHesHbrx rrarHr4rr{hrx uonefi c troMourr}ro MarHr4rorpa_
lpoBr ['r, zJ. Ilpr.r 

^r43yrreHr,rr,r 
roHnoft crpyrryprr c.na6rrx MarHr,rrHr,rx noJreft

'rr' -D' ueBepIIbIM [Jl ycrar'IoBJle]Io, qro o6qee rrarHurHoe troJre cfiJraAbrBaercfl I,rBIVIHoll{ecrBa MeJIr{ilx SJre}{eHToB paarioit rroJrflpHocrlr, Harrp.rr}r{eHHocrlr rr pa3lrepoB.flepnr're yr{aBarrrr.rr Ha roHnyro crpyr{Typy aJreMerroB paAr{orrBJryaregr.rfi,
Ha ero cBtISr, c rorlr{ocrpyr{ryplrblr,Il{ o6paaonaura.sr,rtr B corubqHofi urroa,l,epe(rpyuuu rpaHyJI, cyuep"paHynu) u npr4cyrr{r4r{r{ ,N[ MarHr4Trr6rMrd r]oJr.E]rr{ tro-Jlyqerrbr no rra6[roAerrr.r.EM_paAr4or4sryarerrr4a CorHqa rra BoJrHe g 

"r, t , 51.^I{u"
lror(aBaJrI4 ua6lro4euus ua PATAH-600 e Idlorre-aBlycre 1976 r., Merrnotrracrrrra6-
H6re MarHr.lrHbre rroJr.tr cB.frsarrbr c xpouoc{epEofr cerr{ofi r,r npoanr.Elorc;r B paAr,I6_
rPA}IYJIflI{I4U [6]. ME.TTXOMACIITA6H;E I,ICTOqIII4}TI4 B PAAI,IOI4sTYTIEHI,IU CO#,{;-;;
na6nro4enra.El,r B Mr{Hr4r{yMe qrrr{Jra corHe.rHofi ur,,rr#ocru sa BoJrHe 2,g cura^r{eyBepeHrro cB.rrBbrBarorc.rr c xpoMoc$epuofi cerHofi [7].

Haura paccMarpI4Baerc.fl cB-rI3b Melr{Ay I4Br{rrre}rrrrrr{}r paAr.roflpltocrlr Corriqa nrtoporr{oBoJIuosofi qa.cTl4 caHTr{MerpoBoro Ar4ana3orra u c.rri6nr},rr{ xoJrMatr{rr rrarHr4T-Horo I0JLE, a rar(Hie 6..".ol"yltylr B^-leprroA MaHrrr,)/t\{a Conne.rnofi ar{rr{Briocrr4.B nepuo4 ua6nroseuuil (2-\2.4r tgIQ 
" I ";*;;;;; ,rr'o"r""L Coruqa ,i" oii"r.Ha6rro4euu.rr npoBoAr4Jrr4cb Ha pr-22 HAb c ,"trorin'or"rir'"r'pnaroanuaparypr,r,

|X:Xlj"r"i s-[8], rra BoJ]H€x 7,9;2,5 r,r 3,5.nr. yrrouo,oi'purp.rrreuuerr 4,6;4.v\rb',1 coorBercrBeHHo. Bcnegcrnue cpaBHrrreJrBrro,rerurcoriofi-paspemarartefi
152



/CNOCO6IIOCTI,I MI,I PACCN,IATPI{BAENI YCPEAI{E}ITIbIE XAPAI(TEPI{CTIIKIIT HEOAHOPOA-

.Hocrefi llaAuol,rSilyrle[ufl ,r xoJIMoB MarHl'{r}rol'o rloJrfl. B AaJrbHeftueM o 6rr'rBHo
pactroJroE{eITHLIX AByX I,r 6OJIee XOJIIIIaX, r{MeIOU{I,rX paSHyIO rroJLEpHOCTr,, MIJI rO-
BOpI{r{ Kan o xoJIMax N{arI{rlITI{oro rIoJIg c pa3Hoft TIoJIEpHOCTbIO'

1. Ha6nrogareJrr,rrble AaIIHbIe

flpu ua6;rroAerrr4.rrx ua PT-22 npoBoAr{JIocb cHaHr4poBarrr4e Bcero AI,rcHa Conn-
qa napaJrJreJrbrlo qerrrpaJrbrloMy Mepr.rAr,raHy c rrpr{MeHeHr,{eM r(oMrIeHcarII{oHHoro
MeroAa perr{crpallr4r{ AJr.fl BLrflBJreuraq cra6r,rx paAr4or,rcrorrur.rnoB. tr'luor4a rdcrloJIb-
.BoBaJrr{cb cnarrbr rro a rrr 6. flocrosnHag BpeMerrrd perrrcrpa:qwu 4". Bcero Ba tre-
pr.roA co 2 to 72.XI 1976 r. rorryqeuo 140 cHauos c peBepcaMra. trlla aaurceft uta-
roo nr,r6r,rpaJrr{cb raHrde, Ha Koropr,rx 6rr.nr,r BaMerlrlr pa[fioucrorrHl,rnr{. Sateu upo-
BoAr{Jrocb rparfuuecroe crJraE(r{Barrr.re aatrr4ceft paAuor,Iailyserrr4fl rlo AByM cr(a}raM
(upnlrouy r4 c peBepcou). floryueur{bre rar(r{M tryreM r(orr,rr4 Barl4ceft pa[I4o-
I,ISIyqeHI,LE .rrBr,IJIr,ICr, I,ICXOAHLIM MaTepI{aJIOM IJI.fl AaJlr,Heftmero paccMoTpeHrrfl.

Ha prac. I npe4cranJreHbr Rotrrar{ Batrr{cefi, ycpeArreHr.rhrx no rpe}r cHaIraM c
penepcir,rr,r aa 4.XI 1976 r. ra rpex Borruax (cn.nomrlne .nunura). Illtpr.rxonr,ruz
.Jrr,rHr{.sMrr fror(aBaHr,I orra6aroulue orr(Jrouerrrrfl or cpeAuero BHaqeul4fi. Beptuxanr-
r{bre orpeanr.r Aaror uacrura6 aHreHr.rbrx reMleparyp cnorofinoro Conuqa na
.nanr4ofi BoJrHe (7Lo). Buraay cxeMarr,rquo rror(aaarr gucn Cornqa r4 HarIpaBJIoIrIle
cKarroB crpeJrnaMr{. lopuaourarbuafl rtrr(aJra Aaer yrJroBoft ltacru'ra6 or cepeArrrrbr
cnafla B yrJroBDrx Mr{rlyrax, floxaaauunre fla pnc. t ornnoueura.s gaunceft or cpeA-
HOIO SHaqeIII4.E.fIBJIflIOTCg TI4trI{TIHLIMI4 I4, I(aH fIpaBI4JIO, He IIpeBLIItrarOr 0,5% 7o6.

Onm,rsecnue AaHlrbre (,varulrrrrlre rroJrfl, {;noxxy.nu) BB.artr ua (Solar-Geophy-
sical Datal [9]. I{a paccMorpeHr4r MarHr{rorpaMM Ba yr(aaal.Iurrfi nepuog Mo}ltr1o

Br{/Ierr,, qro r{a Conuqe ua6nrogalucr. cna6r,re Marrrr{THr,re rIoJIfl BeJrr{q[Hofi B
cpeAHeM 5 fc. Ot4ensnnre xoJrMbr r4NreJrr{ rroJrf, He trpeBlrurarcqrre 20 fc.
It paccuorpelrr4lo npI{BJrer(aJrLIcb ra}t}Ite Haprbl HaJrbr{r{eBr,Ix {noxxyron.

Cpanirdaue orrrl{qecnrrx r{ paAI4oAaHHLIx [poBoAI,IJIocb cJreAyIoq,LrM o6paaou.
FIa uaryrurorpaMMax mr6rapanacs rroJroca umprnr'roft 6', cootnetcrByrou{afl cr(arly
rro Ar,{c1y Conuqa. Paapes $oronourau N[ar]rr,{TorpatrfMri, rrB Horopo{ Bbrpe3aJracL
ora rlo.[oca, coorBeTcTBoBaJr rtrr{pl4rle cmalra Cotuqa rro ypoBlrlo 0,5 f uo. flpll nr,r-

6ope uonocbr yrrurbrBaJrc.rr cABrrr Bo BpeMerrr4 MextAy HaItrrrMI( ua6nro4enufrllrrt fr
otrT[qecxur,Iu. Bnragy roro rrro ne 6r,rno MarHr{rorpaMMr,r Ba 11,XI, HaIuI4 AaI{Er,Ie
Ba aro qrrcJro cpaBHllBarlr{ob o r{ar}Irrrorpauuofi, ronyuennofi t0.XI.

2. -Ulero4uma o6pa6otrra

Vcpe4rreur.rafl rro pa;1uoucroqrr[ny flpr(ocrrrafl reM[eparypa olpeAeJIflJracb
.oJreAyroqlrM o6paeou. Anteruran reMtreparypa 7n cnxaaua c rIJIorIrocrE,Io rroroHa
paAr,ror,raJryrrenlrs S (ec;rr.r upeue6peur, uornouler-ruel{ paAI{oLrBJIyqelrl,rf arltoc{e-
pofi) cnegyroqefi {opnyroft [10]:

T": SA/2k9, (1)

rge ,4 - e{SeHrraBlrafl rIJIou{aAb aHreIIIrtt, k - fiocroflHlraff Bo;rr,quaua, g -
rtoa$$lrqraeHr, ysurLIBaroulraft coI{BMepI4Mocrl yUIoBbIx paBMepoB AI,IaIpaMMbI IIa-
rrpaBJrer.rHocru ([H) a]rrerrHbr r{ r{croqrrr,rna, Horoprrft Heo6xoAIrN{o olpeAeJlr4Tb.- 

flnOrnoCr:b noTona S cn.Esaua C xpXoctnoft reMrleparyp ofr. T ,, yCpegnennOft uO

xcToqHr,rrty c reJrecrrbrM yrJrol{ f,2r, coorrlorueur{eM
q t.T

(,_ H .)u _ ___i;_ a.rr.
tl-

Ilo4crannr-fl arraseHr4e S ua (2) II (1), noryqllM
T -s)\2c1 

-^ lt l

3na.renu.s e$SeHru,rnuoft ulrouqaglr l?T-22 rra BorIHax 7,9; 2,5 u 3,5 clr 6r,rrra ralte-
per.rrrr panee uo Ar4cr(perlrr,rN{ paAr{or{croqr.rrlnaN[. Berraqlrna aurer'ruoit reMflepary-
pr,r paAr{o[crortrruna 1o oupe4e.naJracb r{B ycpeArleullLrx aauucefi cHalroB rlo Allcny
Co.nuqa c r{ctroJrbaoBaurreM xanr,r6pouHu paAuoMerpoB or reueparopa uryMa.

(2)

(3)
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-/2,-B -' 0 4 f /zl
Puc. 1. I(oruz ycpeAEeEEErx sarucefi pa-
AtrotrBJrJnreEEa Connqa aa 4.XI 1976 r.
O6bgcrretrra B Tercre

rracb Ha ypoB,e 0,2 rayccona pacrpeAe;'rT"" rT^T;"fTJ;r3."""n""' 
Q' 6pa-

Bropofi cnoco6, upe4roxeinrrd oAuuu ,r' urropou (A. @. Bauypraurnr),
rloBBoJrffer oqeHr4Tb g trpl{ upouaBoJrbrroM pactrpeAeJreEr4rl paArro.EpKocrr{ tro rrc-
TOqHUT(y, HO trpu r4SBecTHbrx ero yrJroBBrx paBMepax.

3. Oqemra moarpsuqueEra g
trprr [por.rBBoJrbEoM paclpeAeneEtrrr paAtroflpr(ocrtr IIo trcroqutrfty

. I(oa{Suqueur g,, nxo4aqufin Soprrry.iry (l), n o6qeM cfiyrrae Aaerc.s Bbrpall(e-
HUEM

Snaqenr.rs Q, u g, BxoAflrrlue B {op-'
uy;ry (3), orpeAeJrflJrr4cE, AByM.s crroco-
6anrlr. Itoa{{raqueur g B nepBoM cJry-
qae Bbrqucil.rlJlc-E rro {opuy,ire, [oJry-
.reuuoft r.rs rdBBecruoro BLrpa)r{eHr4.E

4na g [10]:
g:1*(0,/0u)" (4)'

rAe 0a u 0, - [r{pr.rHbr [r,rarpaMMbr
IIaIIpaBJIeHHOCTII aHTeHHLI LI IICTOqHI{It a
no yponuro 0,5.

3ra {opuyra cnpaBeAJrr.rBa AJr.E
r{cTosHr4HoB c layccoBr,rM pactrpeAeJre-
rrr4eM pa4r,ro.frpxocrr.r r,r npu raycconoft
aIIilpoHcr.rMar{r4r4 Ar4arpaMMbr HarrpaB-
JIeHHOCTIT, B npeAnoJrclr{eHl4r,I, qTo Ar4a-
rpaMMa rranpaBJreHHocrr4 r,rMeeT Hpyro-
Byro crrMMerprrro. 3ro upe4noflolr{eHrre
B HameM cryqae BbrrroJrHr{eTc.fr AocTa-

(5)

B (5) 7" (0, q) - ,rp*ocrHa, reMrreparypa paAr4or4croqHr4r{a, f,Jr, - cr.arra-
saeMrrft zM rerrecHBrfi yro.n, F.(0, p) - Syunqua, orrr4cbrBaroulaH noplrupoBaHHyro,
.(H_no MorqHocrr4 (f."* : 1): '

(Dopuyaa (5) cnpaneAJrr4Ba B crysae, HorAa ocr ,(H aHrengr,r oprregrr4poBaHa
Ha roqfiy paAr4or4croqrrTt, or xoropoft BeAerc.s orcrrer cro noopguuar 

-0 u q.
,{,ra ar,ruracJreHr4.rr Hoos{uqr,rerra j oo r}oprty.ne (b) ueoo*orr4Mo B}rarb pactrpe-

AeJlerrrre 7o (0, ,p) tro I{croqHrl}ty. ,(;r.s lr,Icnperr'rbrx ucrosr.rr4noB oro pactrpeAeJregrre
r4rrorAa atrrpoHcr4r,rr4p)rg1-cfl .nr,r6o 4uyrrepuoft {ynnqzefi laycca, rrn6o ((croJro-
o6paauofir> {yHxquefi [10]. o4naxo o"pr[" cJrysaeB, r(an rrarrprrrrep, AJrfl Conuqa
npr'r HaJrIdqI'II'r Ha HeM Morr{Hr,rx JroHaJI},HDIx paAr,ro[croqrrrrHoB, pactrpeAeJregr,re.
aprocruofi reMrreparypbr o6rrquo 6rrsaer rrer,rBBecrrro.

Ho n arrax cryqaflx or(aBr,IBaerc.fl BoBMo?r{HLrM oIIe}rI{Tr, Ber,nql4Hy g trpr.r r43Becr-
HLIX yrJroBblx paSMepax paAl{oucrosHuHa, ecJrr{ BocrroJrb3oBarbc.fl o6o6qeuuoft
reopertofi o cpeAHeM suaueurau(cM., r.ranpr4Mep, [12J). ilplruenrnreJrbrro n gnofinorrry
ulrrerpaJry.Dra.reop.eMa yrBeplr{Aaer cJreAyrorqee. IIycru,u: l) h (r, y) u npouaee1e_

"y?! 
(.*, il .h (*; 

_y). uu,meepup!/et4,bl 6 o1.tacntu (Pi; Z) I @, il' 1 nrnbtpbllH,arl
1(fl faruruty"; 1) h (r, il eo ociri o6"q,acmu (P) ne'*,inoem'rio*iin @, yf> 0 uau
h \r, y) --{ {). Toe)a

0:
d

e1e (n, y) - u,enomopafl, mowce, npurualtetrau4aa o6.oacmu (p).
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Pttc, 2. Cxeuaruqec(oe reo6pamertre AEcnperrroro rrcroqElrfia fr lrfrE,rtlt EeHoroporo ypoBEfl

Alrarp a MMbI Earrp aB JreEEo crl( B RaprldlrHor, [Jro cHo crl{

Prc. 3. Saarcl,IDrocrr noa{{urylenra g or orrroctrreJrbEoro yrJroBoro paAlryca paAtrotrcrorl-
EIII(A

o - IJIE cunoasHo r paBHoMepHo o6uysaeuoro Hpyrroro pacHpblBa aHreHHbI; 6 - Ailfr aHTeHIrl,I, [rrarpaM-
Ma HanpaBJreHHocrfi fioropoft oflrrcblBaercfi oyHHqr'refi laycca

3ra reopeua [pr4MeHr{Ma K t4 HrerpaJry, cro.EtqeMy B BrraMeHare,ne {oprrlylrr (5).

fl,eftcrnnreltuo, {yuxqvr. F (0, q) gns Bcex r{BBecrubrx rraM peaJlbubrx alrreulr
flBJr.flerc.fl EenpepbrBrroft Syunqefi 0 u cp n .nrc6ofi o6,nacrra r4x rraMerreul{ff.
7" (0, e) uo $uilluecr(oMy cMr,rcJry He Mer'rbrtre HyJrfl rar(H{e e ilro6ofi o6lacrrn
tr{BMerreHr,r.E 0 , g. floarolry ua (5) roryquM

I
b- F(6,,p; '

rAe (0, Q) - uexoropafl roqxa, npr4HaAJre)fiatr{afl o6,racrra, cr.trrl{BaeMofi renec-
HbrM yrJIoI\{ paArrol{croqnr.rxa f)r.

flyctt ,[,H aureuurr o6laAaer rpyronofi cr.rlruerpraeft oruocl4reJlbno csoeft
ocrt v MaRcr.rMyM !,H pacuonox(ell Ha etoft ocu. Paccuotpraru Aracxperxslft paALIo-

rtcroqHr,rH c IrBBecrur,rMrr yrJroBbrMrr paBMepaMr4. Boe4eu Ha r(aprIrHHoft urocnocrr
trpgr\{oyroJrbuyro crdcreMy yrJroBbrx r(oopAr4rrar rP u rl, Hasaro rtotopoft_ HaxoAr{Tc.fi

r rosxe O (pvrc,2). TouHa O xapaxtepl4ayerc.E reM, rlro B clyqae !,H, o6.na4arO-
qeft Hpyronofi crauuerpraeft ornocrareJrbHo cnoefi ocu, raso6palr{eHr{e rlcroqlluxa
Molr{Ho Baxlroqr4rb B oltpy7r1}rocrb Har4Megblrrero paAldyca c qeurpoM s roqne O.
3ta orpyrxuocrr, coorBercrByer Ha Haprunnofr trJlocxocrr{ Irrtrtrr4 Henoroporo
yponux-[H aHreHH],r. ,fl,ucxperuurl pagraoracrorlHl4r( rlor(aaaH Ha pr4c. 2 aaurpra-
xonauuoii o6lacruo. 3na.reHr,r.fl Hoa{{uquerrra g s aroft o6nacua sanlroqeHbr B

IdI{repBaJre ot 1 go uexotopofi BeJrr.{rrr4Hll, coorBeTcrByrcIqeft ilfi:u:vrfrYPonua SyrlH-
qmu F (0, ,p), o6oauaqeuuofi r.ra puc. 2 orpylr{Hocrtro. flycts R, - paAl'ryc
atoft oHpylnHocrr{, xapa1repr4Byloqeft yrJroBbre paBMepbr paAr4oltcroqHr4xa.
Snaa $opruy AH, Mo?nHo OIIeHI{rt, I4HrepBaJI, B I{oTopoM MoIyT IlBMeH.flTbCfl SIIa-
rleur{.fl P (0, q) (a anaura1, u g) upu pa3rrqHbrx yrJloBbrx paArrycax paAuoucrorl-
uuHa -Rr.

Paccuorprnr,r ,(H 4eyx BrrAoB: 1) AH HpyIJIoIo pacKpLIBa, o6lyuaertoro cI4II-
,{aano ro c paruolrepHblM paclpeAeJIeHI4eM IIoJIf B pacKp},IBe, 2) AH, orII{cEIBaeMylo
B npeAeJrax rJraBr{oro Jrerrecrxa (or 1 4o ypoBufl 0,5) 4nyuepuoft Syuxqu-
eft faycca.

Hopuraponauuan ,[H ro Motquocrrt \lrfl" KpyrJloro pacr(pbrBa, o6,nyuaelroro
cun{aauo rr paBIroMepHo, Har( I4BBecrI.Io, orlrlcr,IBaercn Syunqraerl

r'(o; :1- "'S* "'' o) l', I { cos o iz

L -i-'i'' o-l \ 2 )'
r4e..I1 - {yunqrar Becccns 1-ro po4a, 1-ro nopagxa; D - Ar'raMerp pacnpblBa;
X, - qruna BoJrHr,r; 0 - yron, orcrrr4rblBaertrr,i o:r ocld, trpoxoAaqefi uepea r{euTp
pacHpbrBa rreprreHAtrr(yJrflpHo nJIocHocrr4 pacr(pbrBa.

4,2
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Jlus'a:fl ypoBufi {yurqult F (0) na naptrannofi trJrocxocrr trBrrflrorcfl. noHrIeH--
rpuqecKuMu onpyE{rrocrfiMur.c qerrrpoM B roqfie trepeceseHua ocu [H c orofi rrJro_
cRocrbro (rouHa o wa pnc, 2), lrila pacxpuua c 60nrmuu BHaqeHr,reM fiD tlu s rrci-
AeJrax rJraBrroro Jrerrecrr(a [H uox^no cir4raft,, sro sin 0 = 0. flycrs 00,u'^_
troJroBuHa muprrHbr [H ua ypoBjre 0,5. SarracuMocrb moa{{zqueHra g or yrJro-
Boro paAl'Iyca paAr{or{crosHrrHa,Rr,^urrpaxeHHoro B AoJr.sx 00, u, gra paccMarpr4-
naeuoft [H rpegcraBJleua Ha prac. 3, a. IllrpraxoBafl JrrrHr{o iupu*r"prr3yer ilrafi-
cuMaJrbHo BoBMo)r(Hoe aEaqeHr4e xoa{$uqueHra grmax xar {yHxqulo or'RrlOo.b.
MusuManr*o Bo,MornHoe B*aqe,tre gmin B trpeAeJre crpeMrrrcfl n 1. conom"i's
ufrr,r.n rra puc. 3, a coorneTcrByer cpeAHeMy Buaqeuuro

9rp:(g^u"*7)12.

Ilacro ,[H auteunbl Morr{Ho c xopomr4M npu6ruxreur4eM anrrpoxcuMrrpoBarb.
B trpeleJrax rJraBHoro JrerrecrKa (or I go ypoBH.fr 0,5) 4nyrr,repuof 6yrxqueri Ia-
ycca? r{Meroqefi r trpflMoyroJrruofi cracreMe HoopAr{Har rlr u 11 cteayroqrfr. su[;

B cryuae xpyronoii cr4MMerprrra

F (rp, l) ^ exp (- O,OOS ry ) ,\ .ll6,s )

rAeQo,r - trOJryrxr4pr.rua [H tro MoxrHocrr,r Ha ypoBue 0,5. Ha xaprr,rnuoft uro-
cnocrr{ AJr.fr rrr4Hr4rr ypoBH.fi {ynrrr.ru F (rp, l), coorBercrByrorqeilpaAr,rycy pa-
Auor{croquuxa Rr, r4MeeM rlr, * q, : R?.

3anracr,rlrocrb BoBMo?r{Hhrx enaqeurafi xoa{SuqueHra g or Rr/go,uAJrrr paccrrar-
pranaemor,i AH upegcraBJreHa r.ra pr4c, 3,6, o6oauaseuu.n Ha r{oropoM Te }r{e, qro
u ta puc. 3, a.

Cpan:ruoaa puc. 3, att6, zvgvlr, qro oHr4 orJrr4qarorc.flIrecr4JrbHo. I(pranr,reua
p_gg. 3, 6 upoxo4ar HecxoJrr,Ho Bblrue, qel,r Ha prac. 3, a1 T. e, B cJryrrae raycconorl
[H urmepnaJr Boa],ro]ilHbrx BHaqe]rr.ul g ruupe, rr, cJreAoBareflLlro, arot cnyuaii
MeHee 6raronplrnrelr AJr-rr oI{eHHr4 g,Ilz pac. 3, a n 6 BrrArro, qro ec.rrr4 y"ro"ort pu-
rrlyc r4croqHr4r{a, Bbrpaxenulrft B AoJrnx noryrxr4pr{}rrr ,[H Ha ypoBr.re 0,5, io-
craBJrfler 0,2 u. MeHee, ro BeJrr4qvHa xoa{{raqueura!g u. upenirnraer 

'1,028,

TaK qTo B STOr'r cryqae npaHTI4rIecHr4 M0lr{rro BoBCe He yqr4T6rBaTr, pacnpeAere}rr4e
apnocTuofi Terlneparypbl no. rlc{ocHr4ny, a Ba r4cTrrrlHoe BHaseur,re g ilprrgflTB,
gcp. llpu frr/rPo,u:(0,4g-nr{7,72u gcp(1,06, r.e. orrrocr4rerrbrroe ornJror{eHrle,
Bo3Mor(Hr,rx Buaqeuul,i g or gcp IIe npeBbrlnaer 6% r4 cpaBHr4Mo c oruocr,rreJrbr{brMrt
omra6naur'r I4sMepeHr{fl aurenriofi reuueparypu 7u up-u pyrzHHbrx ua6nrc4enlrax.
Ecnu oruocrarenrurrfi yrnonofi pugryd paAr{orrcrorrrrrrxa cocraBJr.fieT 0,7' or uo-
Jlymr4pr4Hbl.ff{ ua ypoBr'Ie 0,5, ro BoaMorr{}rbre BHaqerrr4fl g BaHrroqeHbr B'lrurepBa-
le or 1 go 7,4 (g., : L,2). flpv garr,ueiimeM yBerr,rqeHru orrro"rreJrbHoro yrJro-
BOIO paAr4yca r4croqHr4r(a Hpr4Bsre Kpyro noAHr4r{alorcfl BBepx, I{ HeonpeAeJreH-
rrocTb aHaseuur:i noa{SraqueuTa g 6rrcrpo pacrer, TaH qro orIeHHa BoaMo}riHbrx
sl{aqeHlaft g cralloBr4Tca rpy6ofi. Ognax<.1 AJr.fi peaJrr,Hbrx paAr4or4crosHrlroB orfi-
JrorreHr{e g or &p, tratrpr4Mep, upll "Ry/rl.re,r:0,8 6yger MeHee 0,8.

raHI{M oOpaSoM, otrr{caHua.E orleHr{a lroaBoJrfler c ygoBJrerBopr4reilbHoft Toq-
rrocTr,ro otrpeAeJrr.rrb xoas{uqlreHT g B cryrrae rra6lroAeur.l.E JronaJrbHr,rx paAr{ouc-
ToqHIrr(oB ua Coluqe, cBflBalrHbrx c orAeJrbHbrM rrflrr.roM rdrrr4 c noMrrar{THoft :rpyunoft
IIflTeH' B CaHTI4MeTpOBOM AI'IanaSOHe npl4 I4CIOJIE,SOBaHI,II{ aHTeHI{ AI4aMeTpOMr He
npeBblmarcq:rlrnr 20-25 u.

vraosbre paBMepbr iloKaJrbHoro paAr.ror.rcrosnraxa (Qr) B paccMorpeflrroM Bbrrtre
cuoco6e orIeHKr{ xoas{uqueura g onpereJrrrJrr4cu npu6lro}neuuo tro Marguro-
rpaMMe r{aH paBMep o6lacru c xoJIMaMr{ r[arHr4rHoro uotx. flpn HaJruqr,rr4 $nom-
r(ynoB arrr BeJrrlqr4un 6pauucr ro paBMepalr {roHxyton (cu., uaupuuep, [13]).
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4. Pesyrr,rarr,r ua6lrcgeuuii

H auu 6rura p accu orp elrbr u au6 olree clr Jr brrbre r( p ytrH oI{ acmr a6Hbre x o Jrr{bl lllar-
Hr,rrlroro rroJr.fl c o4uoii rroJr.rrpHocrr,ro r{ yrJroBbrMr4 paaMepaMr,I npr4r{ep}Io 3 X 3'. Ta-
Hr{x xoJrMoB Ba Bper{fl ua6.nroAenr.rii oraaaJrocn 17 , ma uux l3Ire AaBaJrI{ rIoBbIIxeH-
HOrO paAr,IolrSJryqelrr{fl, a B qerr,Ipex cryala,sx paAl{oflBrysenr.re ua6.nroAa.[oc],.
C gpyroft cropoHbr, 6rrno Br,rnnleHo, rrro rroarrrl co BCeMr{ rloBblmerlr4.gMr{ paAr{o-
r4aryqeHufi Molnlro cBflBarb Harlaqrde xoJrr{oB c paauofi rloJl.rlpllocrbm. Vnagaunoe
flBJrerrr4e 6rrno r.rsyverro 6o;nee uo4po6uo, r{ puc. 4-7 gator npr{Mepbl, noATBep}It-

Aaroqr4e aror {axr.
Itax aro 6r,rlro ynaaarro Bbrrle, rrog xoJrMaMr4 IIaIHI,ITIIoro rloJr-tr c pasuora no-

Jr.frpHocrr,ro r\{br troApaByMeBaeM 4na (r.rrra 6o.nee) 6.[r.raHo pacnoJro]HelrHLix xoJlua1
r,rMeroqrle pasHyro troJr.flpHocrb I[ I{3Mep.fler,Ibre B npeAeJlax AFI.

FIa puc. 4-7 npegcraBJrerrbr r{otrrrrr Banr,rceft paAr4or,rsJryareHrra, ycpeAIIeIIIILIx
rro AByM cr(aEaM, Ha BoJIHax 7,9;2,5 u 3,5 cu. O6oarra'Ierllrfl IIa Hr4x re llie, qro r{
lra prrc. 1. Ha arr{x pucyrrxax npaBbrfi xpaft coorBercrByer o6ractr,r n6tuara
N-uolrcca, a nesbrfi-BlilttayrS-uonroca. B rurmuefi qacru pr,rcyrlnoB ganu dtoto-
HOtrLrtr rroJroc, Br,rpeSaHHbIx I,13 MaIHrrTOrpaMM, COOTBeTCTByTOtrII,TX ItalIiAOl\Iy CHalry.
flop {oroxouu.rl.ru orMeqeHr,r {,roHnyrr,r, BB"rlrIJe c npunnrofi uyuepaqneft [9],
cxeMarr{qecxra o6osnaqeHrrbre rrp.rrMoyroJrr,Hr4HoM, AJrr{Ha r(oroporo coorBercrByer
pasMepy {noHnyna BAoJrb Jrr{Hr{r{ cr(aHr{poBalrlra. BepruxaJrbrlbl}[I,I crpeirRtlMr4,
coeAr4HeHl{brMr4 cHr{By ueprofi, o6o3na.renlr paBMeprJ yqacrxoB rra CorHqe, Ha Ito-
TOpIiX IIMeIOTC.E MaIHI4TI{bIe IIOJIfl paBI.ItIX SHaI(OB.

ILa ptrc. 4 cne,4yer, ur:o {nonnyrr,r 504 u 507, pacrroJro]fie]r]rbre rraA xoJr]IaMrd
c oguofi troJr-EpHocTr,ro MarHr{Tr.roro rroJr.E, He Aaror rroBr,rlnerrHoro pa/IuouaJiyqe-
Hrt.E B HartreM Ar{anaBoHe, (Dnoxxy.:r 502, pacnono}nennuft HaA MarrII4rHLIil{I4 rIoJIrr-
lrlr paauoft noJr.EpHocrr.{, BaMererr B paAr4ol{BJryareHr,rr,r rra BoJrrre 3,5 clr. SaltetlIlt,
qro xoJrMbr Marlrr{ruoro troJrfl pasr.rbrx rroJr.spHoctefi noA SnoHnyror,r 502 pacuono-
)I{errbr cpaBHr4reJrr,Ho AaJreHo Apyf or ApyI'4.

VIz pac. 5 nr.r4uo, qro troBbrrrreuHoe paAr.ro[Bryqe]Il,Ie B ceneprrofi uolyc{epe
CB.IISaHO CO CpaBHI{TOJIE,HO CI4JIb}I},IMI{ XOJIMaMI{ MaIHI4TIIOIO IIOJI.fI paBHbIX nO-
napuocrefi. flonrruesnoe paAr{or,raJrycenr4e B ro?r{Hofi noflyc+epe ranilie i\Ioi{iHo,
XOT.fl II MeIIee yBepeHIIO, OTOII{AeCTBI{Tb C MaIHI{THbI}II{ IIOJIT{MI{ paBIlbIX SHaI{OB.

Puc. 6 tronaabrBaer, qro car\{oe cr{Jrbrroe Ba BpeMfl Harrrr{x Ha6rIoAenflii ltaruzr-
Hoe rroJre ognoft rroJr.rrpHocrr.r r roxuoft no,nyc{epe rre Aaer cHoJrbno-rrr{6ygr aa-
Meruoro paAr4or.raflyser{r4fl. 3ar{eruM, qro rrporfl?r{eHHr,rfi xonlr uorotriurenr,uofi
troJr.Eprrocrr.r c troJreM Ao 20 lc ue ganaJr gaMerrroro paAr4orraJryqeHr,rf r{ B nocJreAyro-
rqrde AtrIr ua6nrogeur,rfi. @rorHyr 506, pacuo.roxrenurrft rIaA MarIrr,ITHbrMrr rIoJIflMt4
paauoft noJr.rlpuocrrr, Aaer troBbrlrrer'raoe paAr{or4aJryqeHue r{a Bcex BoJrr{ax.

Ha4emnoe cBr{AeTeJrbcTBo B rroJr[,By coBnaAerrr{fl Mal(cr4r[yl\,roB paAr.ror4sJry-
qerrrlrr n cenepuoft uonyc{epe c rpyuuoft xoJrMoB rroJrfl paB}rofi noraprrocrr,I Aaer
pvc. 7 . Tau me pacrroJraraerca {.noxxyl 510. Xorur,r cpaBHr4reJrbrro cr4Jrr,Horo,
MarHr.rrHoro nona oguoft rroJr.flprrocrrl s ro)fiuoft uonyc{epe BaMerrroro paArror{BJry-
qelrr4.fl He Aaror. Ha S-xparo cHal.roB orqerJrr4Bo aaMerrrbr Mar(cr{rrry}rLr paArrolraJry-
qeHlIfI, COBfla[alotrU.re ro rroJIoHieHr{Io c xoJrMat\{r4 MarlrLrTIroro noJr.fI paSrrofi uo.[np*
Hocrrr ra S,noHxynou 506, pacnoJroE(eHHbrM IraA rrr{Mr{.

?Ia paccuorperrr4.E pvc.4-7 Molr{Ho BaMerr{Trr, uro SronxyJrr,r, pacnoJroH{erlrlble.
EaA MarHr{T}rLrMr{ troJr,rrMr.r c oArrofi rroJr.flprrocrblo, Mer'ree BaMerHrJ B paAr.rouBryqe-
Hr4rd rro cpaBHeHr,rro c {loxnyral\{r{, pactroJIo)r{eHHr,rMr{ HaA xoJrrrarfr.r rfarlrr{TrIoro
troJr.E c pasuofi rroJrrrpHocrr,ro. cre4yer orMerr4Tb, rlTo Bce paccMorperr[],Ie llblrue
SnoxHynr,r flBrr.Elorcfl cra6uura, HepeAKo rraxog.snlr4Mr.rcrr Ha rpaHr'r cilrttrLrltn c
nau6onee flpnr{Mra yBJrar{r4 xpouoc$epuoft cernra. flosbrueuuoe paAr.{or{BJryrIeIIr{e
trperdMyrr{ecrBeHrro na6.nro4aercrr HaA xoJrMar[r{ MarHr{THolo rroJr.tr paanofi noJr.sp-
Eocrr4 Aax{e B orcyrcrBr{e {.noHxyron, O6racrr, c uall6o.nee Bbrcoxr.r}rr.r, Ba BpeMfi
Hamr{x ra6rrcAenrafi, SuauenuaMr{ MarHr,rT}roro troJrfl oguoft noJrflpHocTI{ He AaBaJIa
BaMerHoro paAr4ouaryseuLrtrl Tt roJrr,Ho s ro)fiuofi qacrrr broii o6nacrrr, rAe rrMeJrrlcr'
xonMr,r Marrrr{Tr'roro noJr.rI paBHofi no.nRpuocrr4, rrocro.flrrrro perr.{crpr{poBaJrocb no-
BbrlrreIIEoe paAr4ouSJIyqeHr4e,
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Pr,rc. 8. Saar,tcnlrocrs cr'r

nJrrlEr,r BoJrEbr cpeAEero IIpe-
BblmeHrrfi EpRocTrrr,rx TeM-
rreparyp EaA ypoBEeM crro-
roftnoro Colrqa B rrpeg-
rroJroE{egrrrr rayccoBa pac-
trpeAeJreErrE paArrogp(ocrrr IIo
EcToriEtrIty

Pnc. 9. To xte, qro rt Ea
pIIc, 8, n upe4uoJro)fieutru
trporr3BoJrbEoro pactrpeAeJre-
EEfi paAEofpnoc?E rro trc-
TOSEI{nyJ h,cn J h,cu

5. O6cpxgerrre peaynbraroB

Cor.rracuo onl.rcauuofi Br,rme MeroAr.rxe r4B o6rqero qr{cJra saur.rceft cHarroB, trpr.r-
rrflrblx r( paccMorpelrl4lo, 48 o6pa6arrrBalll4cb rrepBbrM cuoco6ou, T. e. B rrpeAtroJro-
')r{eHLII4 o rayccoBo}I paclpeAeJreHr4r,r paAtro.EpKocrr{ IIo ucrosHuHy, a 28 o6pa-
6arrrsanrrcr Bropr,rM cuoco6ou - [prl rpor4aBoJrbuoM pactrpeAeJreHr{rr paAr{o-
ff pr(ocTr,r tro paAr4or4cToqHr,rlty.

Ha prac. B npe4cranJreHa BbIsLIcJreErra.E rrepBbrl'r cuoco6orr aanraclrlrocrr (or
AJr!IHbI no,rnu) .rlpltocrHbr.t reMrreparyp paAr.ror,rcrosHr{r(oB, rroA r(oropErr{rr BAecb
trAa'[eeIIOApaBy]IeBaeTcflIIpeB],ImeHIIe 0TI{X TeMIIepaTyp I{aA fIpI(oCTIIrIMI4 TeMtre-
p arypar[rr cnonofi noro Connqa. B eprux anr,Hbre orpear(r.r xap anrepr{Byror cpeArre-
:RBaAparr4qHoe orKJrorreHr.le fipnocruor,l teuneparypbl or cpeArrero BHaqeHu.fi.
Eonnman BerI4suHa 0TI,IX orpeBKoB rIoRaBbrBaer, qro I,rcroqlrrdnr{ 6r,tnn secbr.{a
paSrurrHbrNrr,r. Snaqel'Iuff ycpeAHeHHr,rx IIo BceM r4croqHr4RaM TeMrreparyp paBHBr:
470;270 u 230KHaBoJrrrax 3,5;2,5 u 1,9 clr coorBercrBenuo. Ha-pr*. b opr-
BeAeHa alraJrotusuafl BaBr,rcrrN'Iocrb, BLrqr{cJreHrra.fl BTopLIr,r ctroco6ont. O6oeuaseHI,Ig
Te ?I{e, sro LI Ha plc: B_. Vcpe4neunrre uo 28 pa4[or4cTorrHr{naM.Epr(ocrur,re reMuepa-
lfprr na BoJrHax 3,5;2,5 ra 1,9 cnr cocraBJrflror coorBercrBeuuo 510, 300 ra 160 K.
l\a pvc. B rt 9 nra4Ilo, qro ycpeAHer{rrbre .Epnocrubre reMrreparypbr, BrilqrrcJrerru},re
AByMrr cuoco6aul,r, orJrr4qarorcrrApyr or Apyra IreSHaqr,rreJrbrlo, ecJrr,r yqecrb cpaB-
H r4Te Jr r,Ho 6 o n r,urrae cp eArr eH B aAp arr4qrr rrle o rr( Jr oH eHr.r.rr.

^^^v"pg4"_grr,afl.Epnocr,a.rr reMtreparypa errax o6racreft parna e cpegueu 4g0;
280 u 190 K na sornax 3,5; 2,5 v"1,9 cu coornercrBer{Ho, ,ro cocr-unnner 3,Bj
2,6 n2% or paAllol4aflyqeHr.Ifl cuoxoi.inoro Co;ruqa Ha Drr,rx BorrHax t141. Yna-
isaHHbIe SHaseHr,rfi orFrocr,lreJrbrrbrx flpnocrHbrx TeMtreparyp coBnaAaror c pe-
3yJrr,Tarailrr,r, [pr4BeAeHrrhrMrt s [15]. flonyuenurre Hail{r,I cpeAHrte srraqeur4.E
.EpHocrllbrx reMrleparyp 4.na o6nacretl uoBrrmenuoro paAr.rordaJryqerlrd.rr, cBffBarr-
llbrx c tfloxxyralrr,r r{ xoJrL{aNrr4 MarHr,rrHoro rroJr.E, [re trpeBbrrrrarcr 500 K.

trlccleAoraurr.E JIoHaJrbr.rbrx ucroqHr.rnoB, cBflBaHurri c {nonxynaur4, npoBe4er{-
Irbre Ha 6o.nr,ruou rryJrxoBcnoM paAr4oreJrecxoue (BIIP) (cnr., nanprauep, tl6l),
IroKaBaJrrr, rrro Ha BoJIHe oHoJro 2 cu rpHocrHr,re reMrreparypbr JroHaJrbHbrx r,rc-
'ToqHIrItoB 6nuaHn H 103 K. 3tu peayrnrarrrr oruoc.srofl K cpaBHraTeJrbuo cr4JrbHbrM

Slonry"nau, cBflsaHHbIM c rpyrraMrr rr.rrreH. ilpr,ruo4raur,re s [16] or{eunr.r orHocfiT-
,cs x rori craAr.rrr paSBr4Tr{fl snonxyna, Hortra rpyflrra nxreH errle He troflBr4Jracr,
I,IJII,I trOCJIE PACIIAAA IPYNrrII. ItAH OIME'IAJIOCb BI,IItrE, BO BPEMfl HAMI,IX gA6.rrrc-
.genuii rrffTeH r,r fiop rre 6r,r-rro noo6rqe, rroaroMy ecTb Bce ocrroBaur,rfi ilpeAloJrararb,
rrro paccrrorpeHr.rbre naulr drroHr(yJrbl cyrqecrBerrrro c.ua6ee,

B ll7l I,IByqa.tracb cBfl86 rIoBblmenlrft paArroflpnocrrr B Mr.rJrJrr,rMerpoBoM Ar4atra-
.3ol1e AJTLIE BoJrH c ycIrJIeHrreM Marrrr,rrr{brx norerl B rroJr.Epr{brx o6lacrsx Co.nnqa.
o6napyxreuo-,,qT,o rra BoJrHe 13,5 uu yBeJrrrqerrr{e paAr.{offpr{ocrr4 B cpeAHeM co-
'craBJrfler 2000 K LI cBflBaHo c rroBbrmeHHbrM BHaqeHlreM Maturrrr-roro rroJrfl, Ao-
€Tl{ralofl{ero B }reHoTopr,rx aJreMeHTax ortoJro 100 fo. Ma1.ulr:rnr,re rroJ1fl Bo tspeMf
HaIIrIax na6nrogenlrft ue npeorrrra.nu 20 fc, a n 6olr,urr,rsctBe clyrraeB oooraBJrflJrr{
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Plrc.10. 3aslrc[lrocltb rrpeBlrmerrrfi
rrpnocrrroii reMleparypbr o6,nacreii IIo-
Bbrmel{r{oro paEuotr3ryrreHfifi, cBEBaE-
ELIX C XOJIMAMII MATHIITEOIO trOJIfl
pasnoir noJrflpEocrtr, or fiapaMerpa ? Anfl
ironrrr,r 3,5 (a); 2,5 (6) rr 1,9 cu (a)

rfr,fi

ftt

+00

2tl

o
.rl0

4l,l

,/ll

zl0

/tt
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/,t/0,f0

,f /[ /,f ZOl

or{oJro 5 Ic. floaroMy MoinHo [peA[oJro]r{r4Tb, qro rloJr}tlenIli,re IraMI4 6o.nee nna-

I(r4e BIIaqeHl{fl gpl(ocrI.IbIx Tel{trepaTy,p O6[acTeft uonrrurenllor.o paAI{OItB11yqegu'I

()6vcJroB[eHbr 6oJlee ltIrBT(lrMr,I, .reM B [17.l, Btraqeilu.[M.lr ]taIIpfl]liollltocrl,t B xoJlrr.ax

nra"ruuruOrO trOJI.fL TaXuU O6paaOlr, UaItrI4 peByJIbTaTbI IIaxoA.flTofl B yAOBJIeT-

BOpIITeJIbHOM COI.[acI{I4 c paHee [p_oBeAeI{HLIMII I{ccJIe[oBa]II'IflNIII I4 XapafiTepI4By-

Ior rr3Merregr.rfi paAraofipnocrr cJr;6o BoBr\{yrueHlroro Co;r1ur[a, orlrocflIrll4ecfl K r{Ir

urrMyMy corHeqHoft ar(Tr{BIlOCTrr.

fIoCno.,rblty rraMrr o6HapyE{erra cBfl3b rIoBbIIrreHIIolo pa/{I{oI4sJIyqellrrfl HaA

yqaCTRaMI4 C XOJIMaMI1I MaIHI4TIIOIO IIOJITI pa3IIOft uOnRpUoCT r'r, [peACTaBJIgeTC'fl

q";""ooOpuBIrtrM Aarb r(aqecrBelllryIo oqellny 0roll .B'I'I'{'^ Uo^py"' .10' a' 6'

6 AaeTCfi 3aBr4Cr4MOCTE, 
'rpHocrsofi 

rervrnepatypbl IIa BoJII{ax 3'5;2'5 u 1'9 clt co-

oTBeTcTBerIHo oT llapaN{eTpa Y, BbIpa}xeHIIOIO Il [poI'{BBoJILilLIX e/IlIIII4qaX

l(D'-@rl\-fry-'
rAe .Or : HtPr - MarHI4TIrbrfr [oron; HL-- cpeAlrafl llanpfl?Iieltllocrb M&rlrr{r-

Horo fioJrfi Ha xoJrMe;4noft no;apflocTlr; P, - tlrorlaAl"cTol'o xoJIMa. ll:g.qcttc 2

oTHOCT4TCfl It xoJrMy rrpoTr{BoloJro}nEoft rloJrflprro_cTrl . l' - paccTo-flllr4e Me}rtAy

qerrrpaMr.r Drr4x xoJrMo;, P - o6qafi rrJrolqa[b o6nactr'r, no ]toropofi [pol'{3Bo-

AUTCfi ycpeArreHrre flpltocTrroft rer,rllepaTypll II ItOTOpafl SaItJIlOtIaeT B Ce6e P1 II
pr, nprreu P ) P, * Pr. Br,rpanrer.ure [JIfi y CrpaBeAr]r,IBO roJIbIto,qJIf xoJIMoB

io'"i'" paBrrof no"rixpuocrsro, AJrrr noropr,rx @, u 612 r4,\{clor pa,Ir're 3lranr4. Ta-

rtr,rM o6ia,oM, rrapaMerp T xapanrepl{Byer BeJlI4arI{Hy 14 I{or'IilafiTlrocrb Mar,Iltr-

EOIo troTor(a sepeS rIJloIq,aAI(y, [o I(0ropoft t]poBoAr'rJlocb ycpeAIIeHI'{e'

B npegnou6rn"rn* Jlr4lreftEofi aas[cuMoctv Tn o't T Br'{Aa y .: at -l- b .no
MeToAy IIaI4MeIlF,ItrI4x HBaApaToB cTpoI,IJIacb cooTBeTCTtsyloIrIafl IIp,IMa'I. I{a
ptrc, t0 Dr{Arro, rrTO IIa BCeX BoJIIIax .flpltocTllaf reMflepaTypa B CpeAIIeM pacrer

i yraorn".rr,re.i rrapaMeTpa T. np, ?, cTpeMflIrleMcfl n rryJIIo' rroJryqaeNl lIeI{oroplle

ariasegug Tn tta ocex oolra)i' rtoToplre' BoBN{omIIo, oTlloctlTcfl r( pa4rrol'{BJly-

qeH,nro cJIa6; BoBMyIqe]IIIoIo CoIHqa rIaA ({oIroBLIN{I'I) MaIIII'ITIIrII\{I.I TIOJIfIMI'I'

6 trilan. Itprrltctroft o6cepnaropur, r' LXIV 161

o

o

o

o

o



6. Br,mogr,r

Paccuorpeuo paAr.ror.raJryqeHr4e cra6o BogMyrqelrHoro corrHrqa B trepr.oA Mu-
rlxMyMa conuequoft aHTIrtBIrocTLI, B orcyrcTBl4e rr.srerr r{ rrop, npr,r Mar(cr4MaJrr,Hr,rx
SHaqeHI'Iflx MarHI{THoro rIoJr.rI B xoJrMax, He trpeBr,rmarcrqr4x 20 I.c.

1. vcrasonJreHa cB.rrBr, paAuouaryrrarorqux'o6racrefi c Snoxxyraur4, noroplre
rrlrorAa Moryr 6r,rrr, oseHb cna6r,rlrra, I4 xoJIMaMII r{arHr4THo1'o troro ,ro rra6rrdge-
HI4,fIi{ B ITOPOTROBOJIUOAOfi qACTI4 CAHTI{METPOBOIO AI,IAIIASOHA.

2' 
^flpenrrmerlIIe flpnocrHblx reMneparyp irr,rx o6nacrefi na4 ypoBHer{ cuoxofi-

uoro co.rurqa paBrro B cpeArreM 490; IBO u-tgo K Ha sorHax 315; 2,b u l,g cr,r
coorBercrBelrHo, qro cocraBJr.fler 3,8; 2,6 v 2% or paAr4or.rgryselrr{.fl crrofioiisoro
Co;ruqa.

3. flosrtmeHHoe paALroI,IBflyrleHr.re na6nrogaerc.s, r{afi rrpaBrrJro, HaA xoJrMaMr{
MarlrrrrHoro noJr.fr paBHofi uonapnocru (oupe4eleHHr,rMr4 nuue) r.r pacflolog{eu-
HLrMr,r uaA uuur.r {nonKyJrar{r,r.4' flpxocruafl TeMneparypa o6racreft nonr,rmeHrroro paAr4or,raflyqerrr,r.rr B pac-
cMarpI4BaeMoM AI4arIaSOHe BOJITT pa0Ter c yBerr,lceHr,reM rrJrorHocrn MafHurHo-ro rrorona r{ KoMtraKT}Iocrr.I pacnoJrox{eHr4rr xoJrrfon c paauofi rroJ].rrpHocr6lo,
__ flp_,-uocu* r'ry6o*yro 6.rrarogapHocrb A. E. cenep*rory iu B,r4Marrr4e i pa6ore,
tr4. l. MolrceeBy Ba rroJreBHbre o6clrrngeuur, n rro^"'8. X,I. Epiouresoft aa o6oprr-
JIeIrr4e pr4cyHr(oB.

,{exa6pr 1979 r'.
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CI4CTEMA PETITCTPAIIZZ TOTIHOIO BPEMEHI4 
vtrr( 52e'781

A JI,fi HABJIIOIEHI4fi IAMMA -IGAHTOB CE EPXB bICOH?IX 9HEPTI4}I
B. I. Itrnror, A. A. Crenansu

flauo onracarue crrcreMbr roqlroro BpeMeEI4, uoanorrrcqeii perr4crlxpoBarb MoMegrbr npu-
xoAa BcrIbImeR sepeERoEcr(oro cBera or ?-r(BaEroB c AucnperEocrlro 10-6 c ra o6.nagarorqefi
nucoxoft nor'rexoycroftur{Bocrrlo. flprzuereur.re reJreBr.rBr.rorroro MeroAa crr4seg1a.a trrl(an Bpe-
ldeEn fi sarrficlI orr:rosesrafi qacrorBr orropnoro rerreparopa or EoMurraJlbrroft noanourno 6eg
ucrroJlbsoBaEr'Ia clequarrliSraponauuori aIIIIaparypbl [prreMa c]rrraJroB ToqEoro BpeMeEI4 rlo-
nyql4T.6 BErcoRyIo roqEocrb crrcreMEr. florpe[ruoctr, Boclpor.raBeAeur4.fi r[r(aJrlr yrrrrBepcanr,Eoro
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r(oopAr.rur{poBar{HoIo BpeMe}II{ (TUC) onpe4eJIrIercfi TJIaBHbIM O6paaou i[nronryaqtlaltll Bpe-

MeEr4 pacfipocTpaHeHr,trr TeJreBr,lSrroHHoro cr.rrHaJla I{ AJIrr AarIHbIx ycnoBlrfi 3I(CIIJIyaTaIdr{I{ CrrC-

TeMLI Ee IIpeBbIIIIaer l- 10-r c.

EXACT TIME REGISTRATION SYSTEM FOR OBSERVATIONS OT VERY

H]GHENERGY^y-QUANTA,byV.G.Shirouand.4.A,Stepanjalz.-Thedescription
oI exact tirne rcgistration] systern is presentcd, which] allows to registrate the moments of

Cerenl<ov llashes o..rr.rr.. with tine resolution to 10-o s, and having high stability' The

application of TV signal for cornparison oI time scales and recording the frequency devia-

tions of the refcrence generator froin non.rinal, pcrmitted to obtain high accuracy system wit-

hout implication of specializetl exact tirne] cletectors of reception. The error of rcproducti-

vity of the TUC tirne scale is clefined mainly by the time f luctuations oI TV signals and does

not exced t tO-u s lor the given operation conditions'

Peay,;rrraTI,r not{cnoB At40HpeT}rbrx I{CTOqIII{HOts T-U3[yqeHI4-fl 0BepXBLICOKIIX

ur"p"ri,i [1] uoxaar,rBaror, qro 6onr,uruncrBo erl4x r4croal]Ir4ltoB cB'flBaHo c rIyJIb-

"rp'u^*. 
ilorroory 6o,rsuroe BHaqe,r.e rrpr4 rra6JlroAerll4.flx o6r,ettros ra1oro poAa

r\rolr{eT I,lLreTL perr4orparlr.lrr Toarrrol'o llpeil{eHrr npuxoAa T-I(BaIITOB' fIOrncH [n-
cHperHbrx r,rcTorrrlr4r(oB y-r{BaHroB .cBepxBrrcoHrnx 

auepruft (-70t2 aB) nponogr'rr-

ca-n Itpr,rucnoft acrpo(lraarauecnofi.o6cepBaropl4l'{..MeroAoM pell{crpaql4I'I qepeH-

r(OBCnr{x BCIIrIIIIeII [II4poI(I{X aTMOC{epHLIX JII'IBHeft, BoBHIII(arcIqIIX rrpu rrorra{l-

Hr{I4 B aTMocoep}r Bapfl}r{errHr,rx_qacTr{q r{Jrr{ Y-I(BaHT0B cBepxBblcol(r4x SHepIIIII.

Onl.rcar:ne ycraHoBltl{ AaIIo B l2l."---g" 
i-gZts r. ,ra6rroge,r{fl rrpoBoAr4Jrr4cb }IeroAoM cfia,r4poBaHus, c L975 r'

IraqaTbr Ha6JIIOASEI4;I, B H9TOpLIX BeAeTC.tr peII4cTpaql4tl TOTIIIOIO BpeMelIII [pII-
xoAa ?-r(BarIToB. 3ro IIoBB9JI.Eer BLITIBJIflTb IIepI{oAItqecHyIo cOCratsJlsrctrlylo T-I43-

oyrurrr. Pellacrpaqr.lf uepr4oAr4qecHoft cocraBJLfIIOqeft uMeeT pgAIIpeI4MyqecTB'

BO-nepnrr*, ip, oroM IrolnHO Herrpepr,rBrro Aep?IiaTb O6r,eXt B IIOJI. ,peIII,fl

AeTeKTopoB, qTo IIpr4BoAIllT t( yMell5IIISHI{IO cTaTI4cTI{aIeCHoft onla6Xu raauepenraii'

Bo-nropr,rx, ,ro"rp-o-Jrra {aaonofi rncrorpaMMr,r rloBBoJrflet c 6onr'mefi rraAe}ri-

rrocTllo o 6u apyxrran aTb rr oToK rlIS JlyqeEr'rfl '

fleficrnurerlr,rro, npeArroJro]r{tr4M, STO IIOTOH IIepIdoAIIqecHoIo I',ISjIyrIeHII'fl oT

o6r,enra paBeH 
", " 

;;;;;;r;;;;;tt; l/k'tacrv uepuo^a rlvrlbcapa' fipr'r :ra6-

JrIOAeHr4flx MeToAoI{ oHaIII{pOBa}Ill-fl 3a BpeMfl I OrnOCurenbIIa'E olm{6fia I4sMepeHUf

Ovo.t paBHa 6 -1tatnr, rg" ro - cxopocrr cqera {ona noculrqecr(r4x ilyrreft'

Eclu xre Becrr4 ,"rrpJpururo ua6.nro4errr4.fl Ba o6r,eHToM r{ BareM orlpeAeJrr4Tb pac-

rrpeAeJreHr4e rroToHa rro ilepr4oAy, TO OTHOCTITeJIbI{a.fl oIuI46Ha 6yger paBIIa

" lt%
nrV t {+,

pacnpeAeJlellr4.fl MOMellToB rlpr{xoAa T-KBaE-
rrecyrqecrrreHrll;IMr{ rIe6oJr}'urr4e Bapr{aqI4}I Upo-

spaqHocT[ co Bpe]IefleM.' 
Bonaap c reM 

^perr4crparlr,r.rr 
BpelreHr4 trpr4xoAa T-r(BarlroB r4Meer cBoI'I TpyAHocrlrt

BaHlIOrIaIOlqueC.fl B ToM, aITO IIoToItIl 1r-HBaHToB BeCbI\[a I{aJIbI' CpeguAn CHopOCTb

cuera r4x cocraBJrf er -(70-z -+- 10-') c-1. B ro }r{e Bpel\{fl cpeAH'Eg cnopocrr' cqeTa

Bapt{}fieHrIDIX qaCTI4II HOCMI,IaI9CHO1.O I{SJIyaIeItI'LfI COCTaBJIfleT IIpIlMepIlO t C-1'

Oqer'rounr,re pacrlerut rlor(aBbIBalor, r{ro AJLI AocroBeprloro rra ypoB}Ie 5o' (craugapt-

;il-;;;;"triuii) o6rrapyr{eHr{rl noroltoB s {'{Q-tr I{BaHroB'cM-2c-1 Eeo6xoAI4Mo

onoJro 100 s Ha61ro4arrft flpu xopo11rllx IIoIoAIIbIx ycJloBlaflx' flpralrenrnr:eJlbuo R

I{prrMcxofr acrposuauuecxoft o6cepnaroplrl4 3ro BpeMtI Mo}r{HO noflyql'rrr' B Te-

,*rr" 1-3 yei.f,qeB rla6JlroAellrafi s l-rruue^I cflyqae. flprnrtenenrae pe1llcrpaqtrtr

BpeMeHI{ flpuxoAa T-HBaIITOB rroSBOJrfIeT yMe]IbIIIIITL IIeO6xoAI{MOe BpeMfl Ea-

6nrogeurnfi [o oAgoro Mec.sqa.
tu*r, o6paaolr, AJrfl BpeMerrr.r6ro ana.nrn'a rlor{ellToB rlpl.xoAa I4MrIyJIr'coB

Heo6xoAuMo <i-rosarL,) Aaillible ua6rroAeHflft, paauecer'r]Ibrx rlo BpeMeHrt Ila AecflT-

*, , 6orn" g,ueft. 3to oBr{arlaer, aITo cl4creMa perrlcrpal{Ilr4 r{oMeIIToB upI4xoAa

T-fiBaHToB AoJr)r{Ira o6ecue.rranaTb a6coJrloTrryro iouuocrb BpeMerII{ I uc I rerle'ue

AJrr{TeJIbHOTO BpeMeHI'{.

r. e. B I/EE, paa r{eHbrIre.
B-tperr'ux, [prr r4ccJleAoBarlrlrr

TOB rrO saae rynrcapa cTalloBflrcfl

6'* r63



Puc. 1. Crpyxrypuar cxe-
Ma crrcTeMbr peltrc?paqtrE
TOqEOTO BpeMerrtr

fiignzt-
t/b/t

u//nq//bob/

. .o^6yunqe .J(BaprleBbre re,eparopbr rre Moryr o6ecuesnrs rpe6yeMyro
t:10-o .- {0-10) cra6unr,nocrb qacrorbr rra AJrr[reJrbrroM rlrrrepBaJre BpeMeEu.
Ttpoue roro, ecJru 6rr lrrr BaxoreJlr{ cB.fiBarb MoMerrrr,r [ptrxoAa ,y-r(Bar{ToB c
MoMelrraMr{ rroEBJreHrr.E rrMtryJrbcoB pa4r,rorrafiyrleurar, neo6xoAuMa [p7B.flBr(a r
BoeMr4pr{oMy acTporloMr4qecftoMy BpeMeHr4.
' Aog peaJIrrBaqI{I{ Bcex rrepeqlrcJleHr{r,rx rpe6onanraft uaura 6mna r{c[oJrb3oBa-

rra cl4creMa perrrcrpalllrld roquoro BpeMeHr.r c fieprdoAr4qecxuilr (ranra uocrofiEgbrM,
ecn"ra rpe6yercx) cnr.rueurreM qacrorrr orropuoro reueparopa cucrenu ,a opr"raHoii
r( cnrrl aJraM BcelIx_pHo ro Ho opAr4rrr,rp oB arruo ro B peMeurr'IUC, nepeAaB aeMbrM p a-
Arrocranrlr4eft PBy r4 rro reJreBzaraouuoft cerra.' crpynryprrafi cxeMa cr{creMbr rrpr{BeAer{a Ha pr,rc. 1. ouopuulr reueparopoM
c,rrcreMbr cJry)r(r4l cr{HxpoHrd3r4pyeuuft xaapqenrrft leHeparop 111,-40. Ero cra-
6r,rnrnocm :l-5. 10-u Ba Mecfirl.

Brrxo4noft cl{rr{aJr reueparopa .racroroft I Mfq [ocrytraer Ha oJrer(Tpo]rrrnre
qacbr, Btrpa6a:rrrnarouluer(oABpeMeHr,rc AvrcxperrrocrE,ro 10-6 c. Crarnat qicroroft
100 mfq trocrylaer c qacoB Ira nprreMHrrH-xbunaparop IIlt-66 Erfi. crtrqelfin c
or rrraJroM o6paarlonofi qacrorlr.

rlpueynrft-noMraparop trpeArraaHauen Arfl rpueMa cr{rrraJroB o6paaqouofr
qacrorsr 66 2/t xlq, npeo6paaoBarrtrE ee B rracrory ZOO ,tfq 4ar y4o66rBa cril.-
qeHuff, trpueMa currrarro_B_rorrrroro BpeMeEE TUC u [otrpaBon H TUC, nepeAa-
BaeMbrx paAuocrarrlluefi PEV locy4apcBeunoft cnyx6n sacrolz lpeMeHtr cccp.
flonpaana rref)eAaercfi B Haqare HalltAoro qaca r4 cocrorrr ze DTU1 + drul :
.: TUl - TUC, rge TUt - BceMrlrpnoe acrporroMuqecnoe BpeMfl; TUC - sce-
MtrpHoe r(oopAtrrrtrpoBaHr{oe BpeMrr; DTUI - pa3r{ocrb, HparHafi 0,2 c; dTUl.-
p_aarrocrb, fiparrra.E 0,02 c.

orHnosesre AE .racrorrr 100 Rfri (a Brraqrrr, ,r qacrorEr reneparopa yt-40) or
HoMI4HaJrbIroft ua6.lrro4aerc.E BIIByaJrbuo rra urrAr4ftarope trpEeMrrEKa 14 Ao(yMerrrr{-pyercfi Ira Jrerrre'caMotrtrcqa. [tpoue roro, clrruaJl paarrocTnoft sacrorbr oJrtrqa-
eMBrx cErlraJroB Mo)fier zclloJlb3oBarbcfi A.rlfi aBToMaraqecxoft no4crpoftnr re.
Ireparopa ql-40 (mrpr,rxoran rruLu.tr <CnnxponlraaqaflD rra ptrc. 1). O4uano npn
sroM_crreAyer.uMerb t BtrAy, qro paAtrocranqua PBV pa6otu6r c oepeprreaMu [5].tfacrorouep r{3-35 trpeArraBuaqerr AJrr trBMepeHr{s paarrocrr{ Me?r1Ay MoMerrra-
MI( rl,ocryrrJrelru.E cer(yuAlrblx otrruaJroB c qacoB u yorpoftorBa BbrAeJrerrfr.fi ce-
ItyEAHbrx curuaJroB IrB TeJleBtrBrloHrroro crrrrraJla (BC), upranrrMaeMoro TSJISBZ-
BITIOI{HbIM IIpI{eMHEI(olt. tfacrotoMep rIoBBoJ]fleT rrporr3BoAETr, r{BMepeHtr.fi paBHo-
cTlI c Al{cnperHocrblo 10-? c' Tlauepennafi paauocrr, rrnar BpeMerrrr cJry711nr AJrrr
pacqBTa ftoppeHl{I4l{ IrrKaJrbr BpeMerr4 qacoB c yqeroM BpeMeHr4 paclpocTparreHEE
0rrtuaJla or tryl{I{ra [epeAarud Ao tryrrxra [ptreMa. Heo6xo4r,rua.rr r(oppe6rl1rg r{o-
;'nsr 6;rrr, Blreceua c troMorrlbrc ua6opuoro troJrfl trepennroqareneft i ftncnperno-c;rrc t0-6 c. florpemuocTr coBMerqeHlLE rtrKaJrhl BpeMeura qacoB co m1aroi^
I'ocy4apcrnessofi cryxt6rr BpeMerru otrpeAeJr.Eercfl B ocrroBrroM trorperulrocrbx)
oIrpeAeJIeIrI2LrI BpeMeIrE pac[pocTpaHerrrrfl currraJra or reJrerleHrpa u Mocnae 4o
uyrrHra rrpr4eMa cErr{aJroB.
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Perucrpaqufl BpeMeHr4 npueMa ?-HBaHroB ocyqecrBJrflerc.rr cJreAyroquu o6-
paaoM. I4uuynrcr,r Aerer{ropa y-r{BaHroB rrocryrraror ua ycrpoficrBo BbrBoAa Ha
Iep4oneflry, I{oropoe npr4 rrocrynJre]rr.ru Ha}r{Aoro r,rrlnyJrbca {opurpyer Hor{aHny
<Sanpocrl, ilocrynarctrlym Ha qacrr. IIo arofi xolrarrAe c qacoB crrr4Maerc.rr KoA
rpeMeEr4, conpoBo?r{Aaerur,rfi nouau4oft <Burog>. O6rrren r{oMaHAaMr{ ueo6xogulr
IJI.g roro, qro6u I{oA BpeMeHI4 cHr4MaJrc.rr c qacoB B Mot\reHTbr orcyrcTBufl trepe-
xogHbtx npoqeccoB B cqerqrll{ax cacoB. Sanracannnrfi s sauoMuHaroqeM ycTpofi-
crne (3V) 6loxa tsbrBoga na uep$oneHry r(oA BpeMeHr4 to 6afiralr nep{opupyercr.
,(ra ynelr.rqeHrr.rr AocroBepHocu,r nep$opaqufl nporrgBoAzrc.rr c {opLruporauueu
r(oHTpoJI.rI I{a Heqerllocrr. 3V cJry}r{I4rAJr,rr yMeHbrneHufl rrr4cra trpocqeroB rrpu pe-
rucTpaIIIIr4 cTarr4cTr4rlecHr,r pacnpeAeJreHrir,rx Bo BpeMeHr4 ulrnyJlr,coB oT y-RBaHTOB,
nocl{oJlb}ty nep{opaqufl I{oAa BpeM€HE npor,rcxoAur cpaBHr(reJrbHo MeAJIeH}ro.

,(.la glr,rre"nblroro xpaHelr4.s roarHoro BpeMeHtr B cr.rcrer{e npeAycMorpe}r aBro-
Irarragecnr.rfr nepexoA Ha rrr,lTarrr4e reHeparopa r-I1-40 r.{ EJrexrpouHbrx qacoB or
ar(rryr4yJrrrropnofi 6araper,r B cryqae nponaAarrr.rfl cereBoro nanprJlr{eHtrfl.

B cocras cr4creMhr BxoA.flr npn6oprr xax cepufiurre, rax r{ oreqr.raflbHo
paapa6oranrlbre ,qJr.s 4aur.rofi cr4creMbr. Ceprafiume npu6opu: relreparop HBap-
qenn fi cri u xp-onrr-Br4pyeunfi Hl - 40 ; n pr,r eMH 14n-HoMnap arop IlI{-66 ; cartrouu ceq;
qacroror4ep 93-35; reJrenr4Br,roHnr,rfi npraeuurax; rrep$opaiop reurosuufi nJI-80:
Cneqza.lrur,te nplr6opr,r: aJreltrpolr.rbre qacrrr; yc.rpofiirno BbrAeJreur4.rr ceHyHA-
nbrx cllrlraJroB, ycrpoficrno BbrBoAa }ra nep{-oneury. floc.ue4uee ycrpoiicrno
He uMeer rarrax-nu6o ilpulrllr4rruaJrl,Errx oco6euuocrefi, ycrpoficrna logo6uord
poAa nocraroqHo trlupoHo r43!ecrHbr. floerorty paccMorpuM uo4po6uee cocraB u
pa6ory aJreI{rpoIIHbIx qacoB n ycrpoficrBa nr,rAeJreHu.s cer(yrg}rbrx currraJroB.

1. Snenrpourrr,re qacbr

O.nexrporluue sacbr cocro.ar uB AByx 6.rronon: 6"rrona Ropperqrrrr u 6lona co6-
crBerlHo qacoB u npeAHaBHaqerrbr g.na nupa6orr{r4 r{ona Aec.sr}roB lt eAtrr]r4rl rra-
COB, AEC.fITITOB U EAI4IIUII MZIIYT U T. T. AO CAUITIIq MIII{POCEI{YHA, BCEIO 72 \ECA-
TncEbrx pasprJAoB umr 44 ARor4qrro-Iec.srr,rqHr,rx pasp.sAoB.

Elox xoppexqr,rr4 npeAHaarraqeH AJr.E nnpa6orxu rpex [r{aJr nperrer-rr,r (o4ua
ocHoBHatI r.r ABe Bcrrotrrolarelr,Elrx), r{oAa Bper\{eHr,r B Ar4atraaoue 1 c c Ar,rcHper-
Hocrbro 10-G c, ocyqecrBJrerllrfl cuHxpoHr4aaqr4rd 14 r{oppexlIr4r{ xoAa rracoB R npe-
Aerrax cenyHAbr, a rar{}rie {opuuponauua dtaaraposanHoft r{oMaH,qbr <BunoA> uo
I{oMaHAe <3anpocl.

Paccuotprau pa6ory 6loxa Hoppexqr4r,r no ynpoqeulrofi $yuxquor.ranr,uofi cxe-
19 (p^llc. 2). Clruycougalr,nnrfi cr4rHaJr .racrorofi I Mfq rocryrraer orreHeparopa
yL-10 Ha {oprr,rupotsareJrb (D, nor.opufi lr,rpa6arunaer r,rr\rrryJrbobr o ypoBrrflMu
TTJI, HaH r{ax rracbr co6paulr ua TTJl-nruxpocxeMax. tr4nruyrncr,r-qacroroft
1 MIq rocrynalor Ha oreMelrr Banpera 1i7, noropr,rfr npouycxaer rrx rpr{ Harrrsuu
coorrercrBylonlltx roreHqilaJroB Ha ocraJrr,Hbrx BxoAax EJreMeHTa. Irllruylr crr c
BEIXoAa fil loctytaror rra AeI{aAHr,re cqerqrrr{r4, c r{oropbrx cHuMaerc.rr I{oA Rl eMe-
r'Ir{ B ABouquo-AecflrrlrlHoM trpeAcTaBJreuurn- Ha Br;ixoAe roe croi,i Aer{aAbr rroJryql g1g,
qacrora 1 Iq, xotopa.fi rlBJrrercfl ocnonuofi trrr{aJroft BpeMe}irr ("I). Sror currra.ir qe-
peB aJrer\{eHr Banpera Jl,2 nocrynaer ua 6lon qacoB.

BcuouorarerrrrrrLre (aaAepxraHnue) runa.nr,r Bper,reHu (II u III) nr,rpa6amrna-
Iorc.s cJreAyrorrluM o6paaolr. flp, Halrrarr,ru nrc6ofi ua r{rraBurtr <Sagepxxa>
(0, 7, 2, . . ., 9) qepea aJrer\{eur o6reglrHe}rafl Bariycxaercn o4nonr,r6parcp OB,
nupa6a:ru-naroqrafi zMrryJrrrc <r3anucr,> xoga qlr$pr,r (ruanramlr) n per.ucrpr,r aa-
AepH{eI{. I{o4 qu$prr rrtpa6arunaerca urusparopoM r{ rro MarucrpaJrr4 rrocryra-
er rIapaJIJIeJIbno rla BCe perucrpr,r. Ognaro Barrzcb upouaofiger roJrbrro B ror pe-
rllcrp, xoropUfi [oAr{rloqen It lrr,rHe <Sanracr,l qepea coorBercrByroqr4fi ne1.:eHnro-
qareJlb 

^S7-^S6. I(oAr,r, BarrrtcaHubre B perr4crpbr BaAeplriex, troAaorcrr noAeHaAHo

{a }npanrreMr,re HoAoM cxeMbr BaAepHeH (yC3), a rar{}r{e qepeB Aerxu$paropu
,[w, na ]4r1Ar4r{ar1r4ro. I{anrgaa cxeMa Banepx{r{r.r opaBrrzBaer ainucauurrfi , pe-
rucrp r{oA qena4uofi BaAep}r{Htr c pa3BeprbrBaer\{},rM Bo BpeMeEZ r{oAoM AeHaAHoro
calerql,lr{a 11 B nrolvrelrr ux paBencrBa nr,rpa6arr,rBaer cr4r}raJr <JIor, 1>. Tanulr o6pa-
3OM, Ira tsbrxoAe cxeMbr BaAepHI{I4 Irotyt161gr"l r,rMnyJrbcbrAJrr4TeJtIrHocruro, panuofi
neptlony tsxoAIIoI'o cllrrraJra coorBe'r'crnyrouqefr Aer{aAr,r, r, nepraoAoM cJreAoBaHra.fl,
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paBHr{M rreptroAy BhrxoA}roro cr{rHaJra arofi )fie Aer{aAbr. Curnanrr c rpex (crap-
rrrux) cxeM BaAeplr{en rroAarorc.E Ha cxeMy connager.rlrfi ,113, rua Br,IxoAe xoropoft
o6paayrotcn r,rMrryJrbcbr .rac'rorofi I fq lr AfltrreJlrrrocrsro 10-3 c, cocraBJr.Erolque
rrrr(aJry BpeMeHrr 1"1'. IIIHara Bpelreurr /f uoxrer 6utr sageplrarra orlroctrreJllHo
flrr(aJrr,r / r guauasoue (0 -999) mc c Ar,rcnperr{ocrbro 1 Mc.

Auarotn.rHo cr4rHaJrbr c Tpex (MJraArxr4xD cxeN{ BaAep}r{ex coBMecTHo c currraJro}f
,I1 mxarn o6paeyror Iur(aJry rperueurn 111 c Ar,rarraBorroM 3aAeplr{en (0-999999) mrc
r{ Arrcxper}rocrr,ro 1 umc. I[IIta.rra /1 rncnonr,eyercfl Ail.q rpy6oro, a ruHaJra
III-wrs rosHoro cfllrseHr,r-Fr rxnaJr BpeMerrrr ocrlr,rJrJrorpa{uuecHuu ue'roAou [4].

Itoppexqua rur(aJr rrpor{BRoArrrcrr crreAyrorqrrl,r o6paaou. C nououlsro [epeHJrIo-
sarereft <<Sa4eprxxa> u 51 - ,56 rocre4onareJrr,Ho lra6r,rpaercx rrylrirroe BpeM.E

KoppeHIII4rd (6 r{r{rp). flpr,r aror,r I4N,Ieercfl ts tslIAy, .rro n 6noxe alacoB c roqgocrbro
4o I c Bpel,rfl orr(opper(rr,rpoBarro, rrarrpr,rN{ep, rro crrrH&Jr&r{ paAr{ocraHquu PEV.
tr4lruyrscrr 111 urnarrr, BaAep?lraHHDre orHocr4reJrbrro r,rllnyJrr,coB 1 urxanrr na
na6pannoe qr,r.Jro x{r,rxpocenyllA, rrocryrraror Ha BxoA -R rpnrrepa, xoppexqr,rr,r 7;
rpu aroxf rra B],rxoAe er.o ycrarraBJrrrBaercfr [ore]rr-\r,raJr <JIor. 0r>. Ilepertnrc.rateru
<I{oppenqr,rrrD Bar,rn}ry'r:. Ilpr,r Ha}rrarr4r,r nJrsnr{urrr <llycH> reueparop oAr4l{orlHoro
r4r[rryr]r,ca QOII) nr,tpa6arr,rHaerr,rMrryrrr,c, )/craHaBJIr,Inarotqr,titrpIIrrep HoppeHI{IrI,r
r cocrorrHr,le <llor. 11. .lJpr,r rrocrynJrerrr,rlr otlepeAHoro rrM[]rJrlca 111 [rr(aJlbr
fleperra4 rpr,rrrepa ],rB (1) u (0) sarrycnacr o4rroBr,r6parop OB.I4wynr,c o4uour,r6-
paropa qepeB Bar{H}ryrr{e rtorrrartrri rrepertJrroarare.rrn <I{oppcxrlr,rfl) r{ DJreMeHTr;r

[4,5 yuar.acJr],rtsaer BCe AenaArrbre crrerrrr,rmr4 B rryJrE, r.r AJrfl [cHrrorleHlrg c6oes
6noxr,rpyer rra Rpcrrrr [epexoArrbrx ]rpoqeccon rrpoxo]rrAeHr,re r,ril,rlyJrLcon 1 ruHa;nrr
rrepeB eJreN{ent t2 rra 6",lort qacoB. Tanurt o6paeor,r, Itoppenqr,rr{ Brrecerra, r,rr,InyJrrcLI
rrrxaJrjr .1 aa4eprrrarcrr ira tpe6yel{oe Bpex{.rr. l runara Bpcl,rcrrIr x{o}rter 6r,rrr, tantne
cl{IrxpoIIr,IBoRar{a ,nro6rrlt Brre[Ir1r,r][ LrN{rIyJIbcoN{, rIoAaIIIr],IN{ Ira Hor{TaKT
<Bn. currxp.>.

Sauycx aracoB ocyr.qecrBJr-rrercr rrpr,r BaN{nrryror,r neper(JrroarareJ]e (Crapr)
rralxarr,ren{ HJraBr,r[rr,r <II;rs112. f-[pr,r crorr nr,rpa6orarrr::';:l ?OIrI llr{rryJrrc alepeB

DJrer{eHT o6regr,rrrerrn fl [6 paBpcruaer rrpoxo]riAerrr,re IrecltoJr6ltr{x r,rl{rryJrLcoB
sacroroit 1 NIfq qepeB 0rreN{euT [1.3a nperra 4eiic:rnr.rn lrMrryJrr,ca l0trf xouget-
carop Aerenropa/{ Bapfl}r{aercfl or rrxrr}Jrbcon l NllI'q c Br,rxoAa I1 p,o rroreirqr4a-
na (JIor. l >. DT o'r rrorerrrlr,raJr qepeB :lJrerrerrc [6 paaperrraer 4ansrreftrree [poxoxt-
Aelrr,re r,rl,rrryJrbcou l NIfq rocJre onolrqarrr,r.rr 1,rN[rly.IIbca l'O14, r, c. cxeMa cauo6ro-
Krrpyerc.rr. TaHofi cnoco6 Barrycxa rrpr,llrerrerr c r\eJrr)To npeAorBparqeHr,rfl c6on
xoAa rracon. IJanpuuep, ilocJle nparnoBpelrerrrroro nporraAarrr{fl ilr,rrarrr{.s r,rJrl{

curHaJra t Ntfq aracrrr ocrauourrrcrr r,r carrorycn ne upolreofr4er.
flepen;rirouarerb (Cr,ruxp.) npeArraBrraareH flJrfr crruxpour.raarlr,rr{ orAarrrrr,rx rla-

coB Blre[Iurrx npr,r6opon, rraflprlMep BToprrrrrrslx qacoB. flpr,r aalrxnyrbrx no]rraxTax
croro [eper{JrroqareJrfl r4 rrairiarprr4 r(JraBr,rlrrl <flycn> rra rrreBAe <Ctapt> rotl]JrtTorl
rrr\{rryJrr,c crtrrxporrrdBarlrrrr, Br,rpa6orarrnr,rft arraJrorr.Iqr{o lrMnyJrbcy ycrarlol]rtr,r
rryJrtr careraruHoR B peTr{r,rN[e <Itoppenqran>.

Ocrarrcln .racoB ocyrqecrBJraerc.E rrpr,r Bar{nrryrblx r{o}rrar{Tax nepeHirrorlareJr.g
<Crou> HalriarrreN{ r{Jratsr4rrrr4 <llycx>. }4lrny.nr,c f Otr[ qepea Bdn{Hrr}rrrre rtorrraltrbr
leper(JrroarareJrr{ <Cron> Barrperqaer [poxoiriAerrue rrMrryrrE,co]l 1 X,[l'q uepea
aJrenrerrr /! I . Ilotgencarop Aercnrcpa I Ba Bper{fl r,r}rrryJrr,ca lOI4 pazp*iuaercfl Ao
rrorerrqr,raJra <JIor. 0>. 3:ror noreHqrraJr rrocJre onouqaHr4fl rrl{rr}Jrbcil fO[tI ,tepez
aJrer\{errr o6r,egr,rr.rerrna,[6 aanpeqaer [poxoniAe[rrre uMnyJrbcor] 1 N,Ilq.1L'ps3pra-
ttrcrrr f 1 r{a AenaAHhre cqerqr4nr.r. O4rrolpeuerrlro r.rMly.[rc lOil .reper] EJrer,rerlr

,[5 yuattawrr,rBaer AeHaAbr B rryJrb.
Itouarr4a <3aupocr> B Br{Ae r{MlyJrbca AJrrrreJrE,rrocrbro rre xrerlee 1 uxc nocry-

fraer Ha {oplruponareJr6, BbrxoArrofi ralruyni,c noroporo coBrraAaer xo'fq 6br c oArrr,rx{
rra r4MulrJrbcoB alacror 1 lVlfq. B uoueut coBrraAeHr{.fl Baflycrtaerca o71uori.r6parop,
ur,rpa6arr,rnarorquft ltor{aHAy <Br,rnog>. 3ro raparr:rr4pyer orcyrcrr}[e c6oen lra-aa
nepexoArrbrx rpoqeccoB B Aer(a,qrrbrx cqerqr{nax.

Bnox sacon npeAHaBHaqeu AJr.tt ar,rpa6ornr HoAa BpeN,reHr.r B A],rarraBo rc (0-24) u
c Ar4cxperlrocrr,ro 1 c. Paccrrorpr,ru pa6ory 6nona fro cxeMe puc. 3.

tr4unyrrcrr qacrorll 1 fq (1 urxaJra npeuenn), nocryrraroxlpre ua 6noxa Kopper{-
r{r4r4, qepea aJreMer'rrEr [,7,2 rog,atorcfi Ha cyMMr.rpyrcqufi nxo4 peBepcr,rBHoro cqer-
qr4xa eArdFrr,rq cenyrr4. Brtxo4 cqerqr4r{a arepe3 gJreMerc fi3 rroAnJrroareu H crrerqr,rxy
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,qecflrr{oB ceHy}IA. Auaror[.Iuo coeAr,rHeHEr Me]r{,qy co6ofi ocraJrBH},re cqerlluHu.
Cxeua coBlraAellr4fi [4 oprauaayer cr{rHaJr (CMeHa cyronD rrpz Ha6ope B crrer-
v.il$e 24 u (cnrna;r <<2>> co cserquna Aec.ETKoB qacoB rr curHaJr <<4> co cqercu11a eAE-
uzq uacon). Br,rxogrr Bcex cqerrrrrnon o6paayror 20-paepa4nrrft ABouqHo-Aecfl-
tN.IHTTft HOA BPEMEHU, ITOTOPI,Ifi MO}I{ET CIIU}IATI,C.fl HA BHEItrHtrE YCTPOfiCTBA, A
Tar{}He qepes cxe},rbr Aemu{paropon Iw r{HAErlr,rpyerc.fl Ha ra6ro n3 cBeroAtroAHbrx
uHAuKaropoa (I[n?). florasasn.s qacoB Moryr noppeHrupoBarE,c.fr Ha rleJroe
tIr4cJIo cer{yHA B cropo}Iy otrepe}Herru.E rl BarraBAbrBanu.s. 3ro AocTuraerc.E nprrMe-
HeHrIeM peBepcr4BHoro cseTqtrHa AJI.g ctreTa eAI4Huq ceHyHA E BnrroseHueM coorBer-
crByroqero trepeHrrocareJrrr (+t cefi) r4rrr4 <-1 cex>.

Vcrarronna BpeMerrrr nepeA BarrycnoM rracoB rrpotrBBoArrrcrr tropaBp.flguo. ,I[na
aroro cJIyH{aT IIepeHJIIosaTelb <VcranosHa) r{ paBp.sAr{bre nepeHJrloqaTeJrr,r oT
(eA. ceH) Ao (Aec. uacr>. flpu HalI{AoI\[ Ea]r{arrrr{ HJraBumtr <flycr> uMuyJrrrcbr c
IOtrf 6ygyr ilpoxoArrrb qepeB ornpbr:rrrfi coorsercrByroquM paBp.sAHbrM treper{Jrro-
qATEJIEM OJICMEHT B CIIETSUH gO TTA6OPA HY}I{HOIO qIICJIA.

Snextporrurre rracrr BbIrIoJrHeHbr c npui\,relrelrueM r,rHTerpaJrbHbrx MZnpocxeI\{
cpeAIIero vpoBrr.fl r4Hrerpaql,rr4 (CI4C) II coAeplr{ar 146 rrrurpocxer{, ycraHoBJreH-
ri6rx Ha 16 nesarHrrx trJrarax, noropr;re pa3MetrleHbr B AByx 6lonax EV-13 cu-
creMbl Tr{tIoBtrx r(oHcTpynlIr4fi <Brarnun>. Ia6apr,rrrr 6ea r,lcroqHr{Ka :l.zra.rrr.n
320x160x300.

2. Vcrpoficrtro Brrrfi€Jr€Hrrfl ceryHArrr,rx cr,rrrraJroB
I,t3 TCJICEUSIIOHHOIO CIITHAJIA

i B ot.rrra.rr,re or paenoo6paalrblx r{eroAoB rrpr4eN{a cr.rrrraJroB rosHoro Bpe}leHrr
reJleBr,r3r.{orrnHfi upuel,r xpafine npocT HaK c ToIrI{r{ 3perrr4.fl annapaTyphr, TaK Han
BcE olra, HpoMe ycrpoficrna BblAeJIeHrr.g, cepr,rfiua.n, TaH r4 c TosKu Bperru.s MeroAunu
npl4er,Ia (rre rpe6ye:rc-fl crreqr{aJrbulrx rraRr,rxon). flpu BceM DroM reneBusuouurrfi
rrpI,IeM o6ecuesnnaer raI{BbIcIxym roqrrocrb. Fle4octarxolr TeJreBr{BtroHHoro
npl,reN{a cJreAyer cqrrrarr, ro o6crogreJrr,crBo, rrro nepeAasa crarHaroB BpeMeurr
npous]roAI,IrctI roJrDr{o 7-2 paea B cyrr{I,r, a rar(}He Hparr{oBper,reHHocrr, tro-rrBJreHu.fl
cexyll4noft rrapxtr nprr reJreBuar{orrr.rbrx [epeAaqax.

flepega.ra reJleBuarrolllrnx curnaJroB roqHoro BpeMelrr,r npouaBoArrrcfl 06-
qecoroauoft pa[]roreJreBr,rBr,roH]roii cra]rUrrefi n NIocHse no ilepBort nporpaMMe.
Sttr cr,rtnarbr trepeAarorcrl B rrrrrepDaJre [recroft crponrr Ea]r{Aoro HaApa (ueueruoro
uo.ua) Bo Bper{.rr rrepeAaqr,r qr,r{ep6.rrar.a uacoa (naupr,rMep, nepe,q rporpauuoft
<Bpeurl). Ouu npe4craBJr.flror co6oit flpflr{oyroJrbHhre.u}rtryJr},cbr AJrtrreilBHocrbro
2 r'rnc c qacrorofi 25 Iq. tr4rruy;rr,crr, coBna,qarcxlr{e c }raqaJroM cefiyHAbr, yArtr-
IT-sIOrCrI AO 15 MKC. Alrn"nr.my4a 200/o or pasMaxa troJrHoro TeJreBr4suoHHoro cur-
ua.na [4]. IIpu nepegarle cenynArrbrx uMnyJrrcoB ]roMeHrbr BbrxoAa zx c auTeurrbr
ncpeAararr.rHa n Mocrtso coBMerqalorctr c MoMerrraMrr BDrxoAa ceHyHArrblx uMtryirDooB
qacoB locy4apcrrerrnoro araJrolra BpeMeHtr tr qacrorbr.
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,[,.ra rpunnaHr{ rrrraJrbr BperleHr,r qacoB neo6xo4r.m,Io yrIIlTbIBarb oPeua upoxo-
?r{AeHr,r-fl CLIII-IaJI6B or uepe,qatullxa B Mocxse Ao uy[HTa IIpIleI\Ia. Pacxom[euue
lrectuofi ilrHaJrbl BpeMeHr4 co rrrxaJrofi f ocygapcroeHHoro STaJIoHa cHJIaAbIBaercfl rr3

Eecr(oJrbr(ux cocraBJrflrorquxi LT : tro* - (h * tz) - h - ro + 6, fAe /,rgn -
uBMeper.rgbrfi n uyuxre rrpuer\{a tspeMeH}rofi rrHTepBaJI Me}fi,4y ceI{yHAHbIM trMIIyJrb-

coM MeCTHEIX qacoB I{ ceHyrrAr-rblM I4MrryJlr,coM, BDIAeJTeHH6IM I'{B TeJIeBUStrOHHOIO

ctrrrraJra; [, - apenrR pacupocrpaHeHr{fl clrr}IaJloB uo xa6e,nsublM r{ paAtrope.reft-

IrbrM JrrrHr{.fl1r or uepegarsllria s MocxBe Ao Mecruoro reJlerleurpa (petpancnaropa);
,2 - BpeM.[ pactrpocrpaHerru.E ctrlr.raJroB oT ar{TeH}Ir'I MecrHoro TeJrerleHTpa Ao
aHTeHrrLI [pIIe]IIII{fiai te - BpeMfl SaAepE{ItII CIIIHaJIa B trpI{eMHI{Ite; lo^- npe-
Mfl BaAeplItHI4 oI4IIIaJIa n ycrpoficrrre BrrAelenu.rl ceHyHAHoIo IIMnyJILca; 6 - uo-
IpemHocTL ycTaHoBnr{ MoMeHTa Br,rxoAa Cr.rrHaJIOB c aHTeHHbr TeJIeBUSUOI{HOrO

o-"pe4arrrXa n NIocHse. Ocnosua.E nolperuHocrb oIIpeAeJIeunr. L,L' CBflsal{a C rro-

rpertrHocrbro onpeAeJreHr.rt (t, -f f2), raH r(ar( arl4 cJraraeMl,Ie ,IMeIor lrau6ons-
dyro u.nrrrrry. Srrar"uw (l f 12) coo6rqarorcfl coorBercrByror{uMr{ c;rym6auu
oo ,urrpory florpe6urerefi. Octanr,nbre cJraraeMrle Jrerxo Moryr 6urs oupegeJlel]bl'

nerrrcu-Ha lxe 6-cyrqecrBelrHo Merlblrre Apyrllx orull6on.
SaAaqa BbrAeJreHr{.s cexy}rArroro r{rlrryJrbca cBoALITcfl K BbIAeJIe}I[Io rr3 noJII{o-

ro reJreBtrBuor.rgoro cr4rrraJra rlrrrepBaJra ruec:roft crpor(r{ I{ ceJIeHqI,II4 r{MtryJlbcoD'

IlaxoArrlr{Ex0fl B aToM r{HrepBaJle, no AJrtrTeJlbrlocTr4. Ha pr4c. 4 npegcranreua

SyUrqlrOuallHatl CXeMa yCrpor?ctna AJIfl peaJII4saqIaI,I aTofi saAarlu, a Ha pIIc. 5
Snropbr cr.IrI'IaJroB B cxeMe.

flo,nrrnrfi Br4Aeocrarrra,n(BC) clrr,rMaerc-fl c BlrAeoAereliropa reJreBI{sLrorIHoro nplr-
eMlrr,r1a r,r 1rocryrraer Ha corJracyrcrqee ycrpoficrno (C"1{), aaAaua r(oroporo cocror{T

B rropNrr.rpoBarrrrr{ atrrrrJrrdrygr l}C AJrn llopr,IaJrr,nofi pa6orll nocJreAyrolqllx rtac-
,rugon. H-oprrporrtrtn;fr. Bc (pr.rc. 5, 7) uoc,rynaer r,ra ar\{rrJrr4ry4r.rnft Cerrerloop AC,
rr,r4e"nnroulrafi cnrlxpoclrecr,. CunxpocMecr, nocryrraer rIa nepur,tft BxoA cxeMbI coB-

uageur.rfi /d1 uetocpeAcrBeHHo lr qepeB rrrd]rr4lo BaAep]HI{E ua 6 unc }ia Bropoft BxoA
cxeMr,r (puc. 5, 2).-Bpeua BaAeplnrtr (6 rrrrc) nrt6pano IIecr{oJIbIto 6o,nsme g;ru-
reJrbnocTtr CTpOaIubIx CuHxpoIIMIIyJII,CoB (4,5 - 4,9 UxC), noaroMy Ha BbIxoAe

ccerbr [1 nuger.aercfl roJrbl{o xagponufi ctrHxporr}Iily!'Ibc c-Bpeaxalrlt (pzc. 5, 3),
or Harraila r{oropor.o npor,rBBoAurc.fl orccer crpor(. 'I'anofi cuoco6 BI;I,qeJIeHtrf

naApoBoro cr.{Hxpou}{[y.rrrca o6:ra4aer sbtcoHofi noMexoycropi'r]tsocrbto t51.

iIa.ra.lrol, xagponoro cr4HxpouMlryJrrrca rplrrrep-ceJler(Top 7 yctauarnuBaercrr
B cocro.srrrre <JIoi. 1> (puc. 5,'4) t orl{pLlBaer cxer,Iy conna4enrafi il2. Taxur o6'
paBoM, Ira tsxoA cqerrruxa CZ uaqr,ruaror rrocrylarb llMrIyJIbcr,I cuuxpoclvlecrr
(pnc. 5,5). B HasecrBe crrerrlrrxa y,qo6uo npl4MeHltrr, MzrpocxeMy l55UE4.
.I[r.rarpauuu (pllc. 5, 6-9) nonaBblBalor Cocro.flIII4tI rplllrepoB cqerquxa npz
carere ul\{tryJrbooB or4HxpocMeclr. Ha nr,rxoge cxeMr,I conuager'rrafi l{3 gemfi$py-
pyerc.E r41\rrryJrbc, couua,qarorqrnfi c ruecrofi crp-onoil KaApa - crpo6 (pnc.5, 10),.

i-lr cpeaa crpo6a Barycxaercn oguonn6parop O-l3, uMIIyrIlc I{oropolo (puc.5, 11)
ycraHaBJrr4tsaeT Tprrrrrep-CeJrel{rop B co0rotlHl4e <JIor. -0r> ra 'relr caMI;I}'I 3al{pbl-
saer sJrelt eHr /l,2,iponycxarorqufi clrrlxpocMecE, H cqeralrrry. Ha etort qr'rx,ir pa6orr,r
oqerqrrl{a B AaIIIIO}{ trOJIe SaRallql,IBaerc.fl.

Bz4eoclrrnaJr c corJracyrcqero ycrpor'ircrna alepeB paBBflBbIBarotqlrfi yczJILIreJIr,
(J,') noctynaeT IIa qenr, $raxcaqlIl1 ypoBlrf. Cxerla (luxcaquu ynpaBJI.serc.a 3a-

Aeplr{aH[rbr]\{ crrrrxpocr4rHaJror{ (plrc. 5, 2) a clyturtr AJrfl ycrpaIIeHI{.rI Merrlalo-
u1er.o 4eficrnlrfl flepeAaBaeMoro clo]Itera rra Br,rAeJreHI4e r{N{nyJrbcoR ToqIIoro BperIelrr4

(.repurre crpeJrr{rr - 6e.nr,rft qn{ep6nat rr Hao6opor). Oun_cnpouaurrrrfi }Ia ypoBIIe
uepro"o BC nocrynaer rra ycr,rJrarerrb-olparrr,lqrrrenn (VO) AJIfl rropMlrpoBaHrlrl
rro aMuJrr.rryAe xl'rnyirbcoB Toarrroro Bper\{e}Ir4. Br,rxo4uofi cldrrlaJr ycrlJrrrreJr.E-orpa-
ilr.rrrurer.fl crpo6upyercfl lra DJreMerrre [4 crpo6ov. urectofi crpor{I4. Ha nrrxo4e
aJrer\{errra [4'norytaeM roJrbr{o cr,rrrraJ]rI roqHoro Bpealellrr (puc.5,12). Br,t4erenue
Cer(yHArroro or4rr{aJra r4B npo0Tbrx IrMnyJIbcoB AJII,ITeJIbHoC'rtrc 2 }IHC pelrmercfl
cJreAyloq[M o6paaolr. Uunyrsc roqrroro Bpe]IeIl[ AJIIrreJIbIIocrr.rc 2 rnu 15 rlnc
Barrycnaer oguonra6parop OB, rrrpa6arr,rnaloulufi IIMTIyJIbc Banpera IUI14reJrbllocrbIo
,'6,5 uxc (puc. 5,73). 3ro:r rdr{rryJrbc Banpeu{aer npoxo}I{Ae}Il4e cI,IrIIaJIoB

Tor{uoro BpeMeHI{ AJrureJrblrocrrro 2 Mnc, oAHaHo cenyIIAHrrIe I,IMnyJIbcbI AJII{TeJIb-
Irocrbro 15 uHc Banperqalorcfl qaCTI,rqHo I4 Ha BHxoAe aJIeMeHra ,[5 toal'r.nercrt
OCraToIt or ceKyIIAHrIx I4MnyJILCoB AJII{reJIb}Iocrblo 15-6,5:8,5 unc (prac, 5, 14),
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Pnc, 4, oyutquouarbgafl cxeMa ycrpoficrna BBrAeJreEnE cefiy,A,Brx ctrrEaJroB

Prc. 5. Bpenenndx ArrarpaMMa pa6otrr yctpoftcraa BBrAeJrenrrfl cer(ygAEbrx ctrrgaJroB

Cpeaou BbrxoAHoro clrrlraJra /5 aauycnacrcrr oAuoBr,r6pa:rop, nr,rpa6arr,rnaroulr.rft
rrMryJrbc_-(plrc. 5, 75) , $p_our Horoporo coBnaAaer co cpe3olr ceHyHAlroro rrM-
rryJrbca. tr4uny"ur,c oguonr,r6paT opa rlcnoJrr,Byercfl AJr.E rrllr,repen1rrl s ,iur"rruu cr"-
HaIa TorI[oIo ]lpe['IeIII,I, npI,I DTOI{ B HaqeCTBe /o nplr pacqeTe paccorJracoBar{r{fl
mnan A, cJreAyer rroAcraBr{rb 15 unc.

flpe4nalaeMa.Fr cxer{a o6.uagaer cileg;rrcu{u1ril [per.rNryrqecrBaMlr rrepeA r{BBecr-
noft cxertoft [6i: no-uepnrrx, 6o.rree roquoe rr rra[e]r{Hoe BrrAoJrerrr,re rraqaJra HaApo-
B0IO CI{HXpOIIN{IIyJIr,Ca C rl0N{olqblo JrI{FII4rI SaAeJl}I{I{I,I BMeCTO o6r,rqno 11pr,rMerrfle-
MOf O IIIITETPtrPORAHI,Ifl; BO-BTOP6IX, YCTAIIOBI(A CTPO6A B ZIITEPBAJIE ItrECTOfi
cTpor(Ir He rroABeplnerra Aecra6r,rJrr,r3r.rpyrofi{r.rM retrneparypuhrM u npeueuurirM B03-
AeficrBl{.flM, raH HaH ocyrqecrBJr.rlerctl Ar4cnperrr];r]r l,rero4ou (cuer-uuny.rrtcon), a
Ee saAep)fir{ofi or ua'rana r{aApoBoro cl,rHxporlMtryJrbca rra }r{Ayqux rtlynrrlrnu6pa-
Topax, KaR aro cAeJralro r [6]; n-rper6r,rx, npr{r,reHer{ue ynpaBrr.seMoii-cxerrr,r {ir-
cal\afr. ypoBH.a yBeJrr,rqrrBaer rroMexoycrofrsusocrr cxeMbr B r{eJror{ 11 ycrpaHfl-
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er BJrrr.rrrrr.re nepeAaBaeMoro cm)fiera r{ ypoBHfl BC ua }IaAe}r{Hocrb Bt'rAeJlelltrfl

CUIIIAJIOB TOIIHOIO BPEMEHII.
Cxerra flpocra B r{BroroBJre:r'fi\r rt ne rpe6yet o6cnyxrunaurr.E rlpr4 ar(ctrJlyara-

quu.

Saxmoqerure

PaccnrotpeuHas cl4creMa ToqHoro BpeMeIu, troBBoJIflIOIqafi pertrCTpIIpOBaTb

MoMerrTr,ItrprrxoAa "f-KBaEToB c Ar4cr(peTrrocTLrO =L10-G 
C, trO*r(aBaJra trpfi I{CtrbITaEu.rIX

Br,rco1yro troMexoycroft.rueocrr. rr rraAe)fiHocrr o pa6ore. Ha6nIoAentrE c rroMoqrro
oroft clcreruu, pnga acrpo$rasr,ruecnldx o6bextos upouaBoAflrc.E s ItAO c L975 r.

TeresuaraoHurrft uero,q cJrlrqeHr4fi mHaJr BpeMeHI{ troBBoJlaer 6es rrplrMelleuu.E

ctrertrr4aJrrrarrponanuofi atrrraparypbr trprleMa cI,rrHaJIoB roqrloro BpeMeur{ xpaEtrTb
ItrHaJry BpeMer{[ c sbrcoHoft Toqrrocrbro. Ocnosbrsagcb Ha rpexJIerIreM orIr,ITe aRc-

IrJryaTaqrlr{ cI{cTeMr,I perr4cTparlr{r.r ToqHoro BpeN{eHr{, lvloE(IrO yTBep}r{AaTb'
qro AaHEa.s cr4creMa o6-narrnnriurer roqrrocrr, ItrHaJIbI Bper{e}Ill IIe xyx(e 110-6 c,

oArraHo I]orpeIIIHocTb BoclporrSBeAeHr4.fr rtrr(aJrDI BCeMlIpIIOrO HOOpAI,lIrEpOBalrtroro

Bpeil[er]rr TUC Rocruraer seJlflsnuu =g10-5 
C, qro oIIpeAeJIfleTCn $nrcHryaqzfMu

BpeN{errr,r paclpocrpar.rerrr{fi TeJreBr.rar4orruoro crdrHana or MocHBbr Ao ltpnrucnofi
acrp_ot[r,rauuecnoft o6cepuaropuu.

I?accuorpeuuarr cr{creMa perr{crpar{ur,r roqHoro BpeMer{rr .trBJI.rIerctI [epBorl
uourr.lnoft coaAarrrdfl n o6cepea:roprrr4 cJryln6rt roquoro BpeMeurr ra lrotnet naft-
Tr{ [pr4MerreHr{e B paBflr.rqurrx actpoSrrBr4arecr(r4x ar(ctreprlMeurax, r:pe6yror1lrx
ro.rgoft perrorpaqrrrt MoMerrroB co6rrrlrfr. flpe4yclraorpego ranlne r4ctroJIbsoBalrr4e

aroft cr4creur,I AJrf nrrpa6orxu currraJroB yrrpaBJleHl4fl aBr{MyraJTbur,rMrr r[oHrr4-

poBr(aN{I{ 1,-reJrecfiorra fT-48 B paBJruqH},rx pe}HI4Max.

f{ona6pr, 1979 r.
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I}bI6OP ACTAT ITqECHOfi CI4CTENII,I PEIY.II/IPOBAH t{fl CHOI}OCT II
tsI'AIIEH ILII 9,T EI(T 1'O[ BII IAT EJI ff IIO CTOfI]IHOIO TOHA n JI fI

A3I{MyTAJIT,H bI K I\IOHT I{POBO[( f r\MNIA- TE JI EC ITOIIA

B. l'. IIIurou

llpr.ree4cntr pe3yJrbTaTbI paapa6ornr,r rr r,rccJieAoBarllrE paBJrllqHbrx ArIcfipeT{rLIx cI{cTelu

aJre6rpolrpr.rBoAa c qeJrbro trotrcxa o[Tl,rrfarblroii crpynryphr cI'ICTer{Er perynl'rpoBalr[fi cltopocrrl

B rrluponoM Ar,rarlaBOrre AJIE aBT0MaTIIBtlpOBaTIIIOIO yIIpaBJIeEI{fi aBI'INIyTaJIbIIT'II{II I{OIITI'IpOBI(a-

Mr,I ralr\Ia-TeJrec11o11a. 14crstraur.rg rlaxeroB rIoI{a3aJrI,r, qro rorbno acrarl,Iilecxafi qn{ponax

or.rcrcr{a c rtrr,rporrro-rrunynrcroli uogytrqlrerl o6ecneqfisaer AIra[a3oE perynlrpoBarrtlg 6onr,-

me 1000 [pI,I y4oBJrerBopureJrblroM RaqecrBe rrepcxoAuoro fipoqccca'

TI{E CIfOICE OF ASTATIC SYSTEMS TO CONTROL THE ROTATIONAL VELO-
crTY oF DIRECT-CURRENT MOTOR FOR ALTAZIMUTI{ MOUNTINGS O[ 1-TELES-
CCpE, by V. G. Sltitou.- The alticle prese:rts the.l rcsuits of design and test of di{ferent

L7L



quantified systems of electric drive to choose the optimal desJgn lor velocity control overthe wide range, and tof apply it for automatic electric drive of 
"altazimuth 

mcuntings oI .y--

telescopes. The test of the models shoqed tlat cnly the astatjc cligilal syslem niti, pUIscduration modulation seuures the modulation range > 1000 at satisfactory quality oI a tran-sit process.

-"^?::-.::lr:1.__:^1.r" 
B rexlrr4r{e raauepeuufi r4 aBroMarr4qec*oro peryrrr4poBaHr,r.E

BL'e UOJrbmee npr4SHalrr4e troryqaer .IacrorHrrfi MeroA r4BMepeHlr.fl a.rexrpuuecxuxI{ HeaJler(Tpr'IsecHux Berr{quH. TIureuclrsuoe paBBI4Tr{e qacrorHBrx ,qarvuxon o6yc-JroBJIeHo p.flAoM o6cto.srenrcrB, rJIaBHbIMrr 
.r4B 

Itoropbrx flBJr.flrorc.s cJreAylotr{ue U ].1. conuerqelrr^e npocroru, cnoficrneuHofi anauo;";"; t;;poftcrnau, c roq'o-crbro Ir noMexoycTofiqI'tsoctslo, xapaHTepHbIMr,r AJr.s Aarqr4noB c noAoB6rr,r BblxoAoM.2. vgo6crno cB.s,r. Aarqufia c yAaJreHrrofi orc.rernofi qacrbro. ffi.3. coa4aurae ouopuor,i seourrlr; B Br{Ae cra6r,rnruoft sacrorbr trpeAcraBrr.Eer
6onee rpocryro BaAacy, qeM coBAaHrae o6paeqor;rt ;;;p";;;pr4^rep are*rpr4qec-noro Harrp.fl )r{e}rr4.fi ,

4. Vgoluno Hot'IMyraltrt,L,I AarrIr4I{oB B rrrrorora}raJrrlrbix ctrrcre}rax 6ea norepu
TOqI.IOCTI4.

5' ToqHoe l4lrrerpr4poBaHtre Bo Bpe.,reHrd c,,rrr'raJra rracrorlror.o r{ararl4r{a }ra cyr{-Mr4pyIorqeM cqerqr4r{e.
Huxe paccMorpeHr,I AIdcI{perr'IBIe cr4creM, aBror,rarr4qec*oro peryJrr{poBa,r,r.rr

cHopocrl4 Bpau{e}Ir4.s BaJra eJIer(TpoABr4rareJrrr ilocrorrr.rHor.o roKa c npr,rMe}reHI4eMrracrorHoro Aarqr4Ha cHopocrl'r' Cpanurare.nr,nrrff ananraa napaMerpoB arr{x crrcreM
rroBBoJIrIer c,qeJrarb nnr6op otrTI4MaJIbHofi crpyxrypu crucreuu peryJrr4poBaHl{.fl cI{o-' pocrI4 B rlrl4ponol'r Ar4arlaSoHe AJr.fI aBToMarr{Br4poBa}rrroro SJreHTponpI4BOAa aSrr-MyraJrBHbrx MOrrTr4poBOn IaMMa_TeJrecHona.

r(ax npanuJlo, ToqI.Iocrb crlcreMhr aBToMarr4qecnoro peryJrr,rpoBalrr4rr noo6qeorpaHuql'IBaerc.fl rlofperrHocr.flMr,{ Aarqr4r{a peryJrr4pyeMofi serr.I.rilur,r. tr4cn.rrro.re-
HI4e ilpeAcraBJr.rler qactotsur,f Aarqr4n crropocrr.{ BparqeHr,r-rr, xoropr,rft Jrer11o Bhr-rroJr[r.flercfi 6ea ycrauosran]trefic.s trorpem]rocTr4.

B rasecree Aarrlr'Ifla Mo?r{Ho r{ctroJrE,BoBarr, }rHoroflorrocuufi ceJrbcr4u, rtoroprrfi
upra noa6yxAerrr4r,r qacrorofr fo nrrpa6arrrBaer cr4rHaJr qacrorr,r 

lr, : f o * p"n\-[i,
rAe pc - qr,rcJro nap noJrrocon. ,4atuux c 60rr-ruofi xpyrraauoft oroxrrru i*rioruri,
r4crroJIbBy-tr SoroaJIerrpraqecHlafi trpIrHlu.rtr. flplrlreuburne noJrynpoBoAHr{KoBhrx
I4SryqareJlefi ll Soronpl'Iei\,Ilrur{oB B ,qarsr,rxe rroBBoJr.ser cAeJrarb ero }raAeg{rrbrMrr iuanora6aprrrHbrM.

Cpaoneur're cacrorHblx cI,IrHaJroB Molr{Ho B.rrroJrlrr4Tb paBJrr4rrr.rbrMn r4BBecrrbrMI.ctroco6altu, oAuar{o oco6rrft rrHTepec ilpe,qcraBJrrrer cpaB}reHr4e AByx nocJreAoBa-
te'irr'r'rocrefi r4MnyJILcoB uo {aae. Perractpaqr,ra {raaonorb cABr4ra ar{Br{BaJre}rrga BBe-
AeHrrIo B crrcreMyr4AeaJrr,Horo r.ruTerparopa. 

-B 
npocrefiruelr c.uy.raecpanueur.ret[aa

AByr cr4rHaJroB Nrolr{Ho trpor,rSBecru rra ycrpoficTBe c AByr{.fr ycrofiur,rruu, ,orr,ion,({asonou Hor{raparope). flnyxnoaroqraoriurie crdcreMr,r pul6orug B pe?rir4Me aB-toxore6anrafi n xapanreprrayrorc.E 6o;nr,mofi cTarrlqecxodrorro"rua r,r oseHb xo-poruefi 4rauartr'rHofi. Tan HaH pexr{r{ asronore6aur,rii sn;r.sercrr;,,J]trAarrgoro rr4na
cfic_Teu.pa6ouralr, cJreAyer crpeMr,rrrrc.fl r{ Tor{y, .rro6u qacrora co6crner.rrlux no_
ne6anraft 6r,rra [o soaMoxinocTla 6o;rr,ureft, a arrrrJrr4TyAa - uo BoBMoSI{rrocrr{Iteurmeft' tlacrora r{ a}InJrldryAa so.ne6ar'rr.rfi B Bna.rurernHofi crerrerrtr{ BaBr4c.ar or
xapar{repr4crr4nr{ r,rcroJlr,Byer,roro draa on olo fi or{na parop a ( (DIi) .

o6o6rqeuuar{ crpyr{ryp}rafl cxeMa peryJrr,rpoBaHr4rr c*opocrr.r BpaqeHr,fl BaJra
DJreHTpoABrrrare,rlrl rrocrorl'lloro ror{a npeAcraBJreHa r{a ptrc, l. Ol.ta cocrorar r,ts
ItBapqeBoro relreparopa ff./', ynpanr.fletr{blx 4enurereft [1 v fl2, cxer{br aHTr4cOB-
na4enr,rfi CA^C, $aaosoro Hox,rraparopa (DI{, yctrtrrtr.rrr onorqir'oc',ru !M , rnur,rpo-
nBr4rareJr-E 3[,,tacroruoro Aarrr]4xa cxopocrv IC.

Cxeua aHrl4coBrraAeuufiCAC Barlpeqaer lrMrryJrr,c6r aa4arorqefi r,r orpa6arrrnae-
uoit qactot, HorAa npeuenu6epaccCoarrr,re Melr{Ay arr,rrrrt r4MnyJrbcar{rn^A, rurerrr,ure
IlauepeA ea4anrloii Berrl4qf{}Ibl. B etotn cJryql" cxer{a aupa6arrrnaer. ralrnyntc foo,(nynHtrrp rra prdc. l) lZl.

(Daaoubrft HoMnaparop @ff nrrAaer cr4rHaJr [J].fl Br{rroqertti, tttJrvr BBrr{JrroqeHr.r.s
ABr4rareJr.fr B 3aBr4cr4r,rocrr4 0r SrraHa saaonofr paSHocrr.r Ag ruexiAy.racrorauu f5 r,r

lri. Sror cr,rrHaJr ycrrJrr4Baerc.s r4MnyJrlcllbrlr lr6sy114reJreM MotrIH octy. vlll .
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Puc. 1.,{ucrperuax crrcreMa peryJrr.rpoBaEtrE cr{opocrrr

Pw.c. 2. Cxeua pe,nefinofi cucreurr

Pzc. 3. Onpege,neuue cnoMoqbrc rogorpa{ou flapaMerpoB astorore6as[fi

,(er,rrarenr, lt Aarqr,rn r,rrparor Bl{ecb rar(yo }ne poJlr,, Han {urbrp rlr4xtHllx rrac-
1'or r,r yflpaBJlfieMurft naupntftef{I4eM rerreparop B o6brsHbrx cr4creMax OAIIq.

B ycrauoaltBmeMc.s pelHI4Me [Br4rareJrb Br,rxoArrr Ha BaAarruyro cRopocrb rD :'
: 2nlrNr/zly'r, rAe f" - uacrora HBapqeBoro reHeparopd, z - 

qtroJro r4N,rtryJrb-
coB, Bbrpa6arlrBaeMoe Aarql,rnoM Ba o6opor, Iy'1, /[z - fioE6{r4rlr{el1rbr AeJreHrr.s
ylrpaB,rfleMblx AeJItrreJrein [1u [2 cooraercrBeHr'ro. Cnopocrr o ycTarraBJrrrBaeTc.E

AI4OI(peTIIO IrlsMeIIeIII4eM N1 v N2.
(Daeoenrft HoMtraparop B ctrcreMe peryJrr4poBaur4ff cxopocrr,r uogo6en peJrefi-

rroNry 3,[eMeI-Iry B peJleftrIblx cr,IcreMax. floarouy AJrfl orErcHar{r{fl aNrrrJrr4TyAr,r
r{ qacroTbl aBTor(oJre6arrr4ft Mo)I(Ho BocrroJrbBoBaTbcfl MeToAoM rapMoHtrqe-
cHoft Jri,rueaprlBarlr{r4 [3J. Cytr MeroAa BaxJrroqaercfi B orrrcnarrrrr{ [epr{oAr4rrec-
HOrO pemeHr4fl r.ra BxoAe pereftIloro sJreMerrra (P3) , paa.roHerrr4r4 crrrHaJra Ira Bbr-
xo4e PJ B pfiA rr ero BaMer{e uepnoft rapMorrrrnorl. Tanas BaMerra ctrpaBeAJrrrBa,
.ecJrr4 "rrr,IHeftHafl qacTb cr4creMr,I fiBrrfl.eTcfI {rrrr,rporvr HrrE(rlr4x qacToT, xopomo
troAaBir.riIorqr.lM rtoJre6aflrrfl BblcmI{x qacToT.

Paccuor:pr,rlt Dr(Br{BaJlerrruylo crpynryprryrc cxeMy cr4creMr,r
Ha BxoAe P3 uueelr clrnycordAaJrr,ur,rft cr,ruraJr c aMrrJrr4Typ,ofr. A

'h$):/sinQr'
Her,ranecrnrrft craman Ha BrrxoAe P3 o6oana.ruM

l, Q) : @ (,4 sin Q r)'

Salrenr.rrr ero npn6.rrumenrlr,rM Brraqeur.reM, noropoe BarrrlrtreM cJreAyloql4il{ o6paaolt:

(puc.2). llyctr
ra sacroroft f):

(1)

(2)

(3)

173

l, (r) : A la (A)sin Of + b (A)cos C);1,



rye a (A) fl b (A) - Koo+{uqrreurbr rap}{oHr.rqecnofi ruHeapr4aarlr4rr.
nuHeapuBaqr4r.r

, o' (t): I, (r) -. l, (r).
(Dynrqnx o (f) xuaercfl neprroAnqecxofi c neplroAor\{ ? :2n/Q, a ee
HBaApaTr4qecHoe EHaqerrr4e yAoBJreTBop.rreT cooTHOrrreHr4IO

T

oI: + \ o'1r;dr.
0

flo4cranr.ru (2), (3) rn (4) r (5):
2rtlQ

-oPa"^: + \ {@ (/ sin Qt) - Ala (,,1) sin O, + b (,4)cos Qtl}z dt.jJL 
"l

Vc;roru.s tr{ITHIIM JII,Ia cp eAI] eI{B aAp arr.rue cH o fi orrlr6ttr.r

di' ()i"

zt[h)]:o' zpffi:rt' (i)

flo4cranun n (7) nupaxeuue (6) r,r npor,raBeAa upco6paaoBanr{.8, nafigeu xoe{-
$uqueurrr rapuorruuecxofi JIr.rHeapr.{Ba{r.rrr, yAoBJrerBop.arctr{r4e ur.rrrulla.rrrnofi
oura6xe ailtrpoHcr4Marlr.rr4:

211/Qor.a(A):j? ) <b (AsinOt;sirrO/d/,

"l'n
b (A): ,} S Q,t (AsinQr)cos ordr.

Brrpaxeur.rx (B) ue qro rrHoe, r{ax rrepBbre xoeS{uqr,re}rrbr pflAa @ypr,e, r{orophre
Molr{Ho uaftrra, BaAaBrtrr,rcb xapaxrepr.{crrnHoft PA : @ (,4 sin Qf) .

flo asa;rorr.rr,r c [epeAarosHbrMr4 {yHxrlr.rnuu runefiumx BBeH},eB 6ygeu cuu-
rarb nepeAaro.ruofi (iyuxqueft P0 t3)

J (A): a (A) -l jb (A): Q (A1 eiv<at, (9)

rse Q (,4) : lf7Tq +ETA) - nro4yrr, nepeAaroqHoii Synnquu P9 (aiuunu-
ryAlrafl xapaxrepr,Icrrnxa), p (1) : arctg (b (A)/a(A)) - {aaonan xapa1repuc-
ruHa P9.

,(ouyc:rurr, qro rrepeAaroqr{afl {ynrrllrx rurrefinoii qacrr.r ecrr,

W (jr) : U (r) * jV (a) : 11(r,,) siw@).

Xapaxrepucrnqecnoe ypaBHeHrre aaunnyroft crdcren{br rrpr{ HyJreBoM BxoAHoM
CI4fI{AJIE

1 + w (ia) J (A) :0, (10)

a ran HaK cr4creMa pa6oraer B peinr4Me anrono.ne6anlrii, 'ro ycJroBr.re asroxore6a-
nuft BanumeM Har(

W (ja)J (A) : _-1, (11)

11JITL

II (a)Q @) : 1, q (cr) t- p (1) : -rn.

Perua.n ({2) c yuerolr (2) , (B) u (9), rrafiger{ aMnnr{ryAy r.r qacrory anroxo.re6a-
rrnfi.

Peurerrlre r{o}r{Ho tronyqrrrr, r.r rpa{uuecKDM rryre}r, Banr{caB (11) xaH

W (ir) - -t/J (A) (13)

t74

Ourlr6xa

(4)

cpeAHe-

(5)

(12)

(6)

(B)



u trocrporrB Ira KoMtrJreKcr{ofi trnocKocrr{ JreByro r{ trpaByro qacrr4 BbIpaE{eHr.rf (13).
TouHa nepeceqeur,rfl Hpnnofi I tW (ita)l c upnuoft ruuuefi, HatrpllMep 2 l-l/J (A)l
otrpeAeJr.fler qacrory I{ aMnJlr{ryAy aBroxoJle6auufi (puc. 3)

Paccuorpuu trpanrtrrrecnrle cxeMbr tfaaonrrx I{oMuaparopoB.

(Daaosr,rft xoMrraparop c flonorr(urenbublM urcrepe3rrcor]I

Bauramelr npocrefirlr.rfi auroprarlr cpaBHeHr{.s sacror. Ecru BaAalox{afl rlac-
rora fe'6onrroe, uenr orpa6arbrBaeMafl lr',To B r(oHqe HoHrIoB Hacrynl{T ranoft
MoMeHr, norAa ABa rlMtryJrr,ca sacrorrJ fi oxaxyrca Me)r{Ay AByMfl uuuynr,cauu frl.
B arou crryqae @K gorxeu Br(Jrroqurb ABr{rareJr},. flocre eroro qacrora fr' nauuet
rroBblmarlcfl, I{ aHaJrorr.rq}ro Hacryrrl{T }roMeHT, norAa ABa LrMnyJrbca fr'nonagyr
Me)flAy AByM.rI r4MIryJrbcaMfils',(DIt [pr4 aroM B]ir{Jlro{&er ABr{rareJlb, r,r r. g. Ectu
r{MtryJrbcbr fo' u Ir' [ocrytraror noocepeAuo (paneucrno uacror), rc @K He AoJr]r{eH
MeH.flTr, cBoe rrpeAbrAynlee cocro.sHrre, Sror anropr,rrM rrpeAcraBJreH ta puc. 4, a
c troMoqr,rc rpa{or cocro.sulrft. FIa puc. 4,6 tpunegeHa cxeMa @H, peanuayrcqero
ouucauurrft aJrroprrrM. TaHoft HoMnaparop rrMeer perefiuyrc xaparrepr.lcrr,rxy
c troJromrrrerblrbrM rr4crepeal4coM. Ha plrc. 5 upegcran.ueua xapanTepr,rcrr4xa
@K: @ tlr(41 : @ (,4 sin Qt). 3gecslrre yl{aaaHr,rnxo4uofi cr4rr-raJr l, (l), nuxon-
uoft curuar fr(t) v ero arrpoxor{Maqr4.a l, (f). Itar cJreAyer r4B prrcyuxa:

lr0<r<Tarcsinf,
(11+)

rr L C -. - 2n
-O- + T- a,rcsln 7 --<, ( - o-

flogcranun (14) o (B) , uafigeu Hoe{{uquerrrbr rapMoHraqecrofi nuueapr.raarryrrl
a (A) u b (A) ala (DK c rroJroxrr,rreJrr,r{brM rr{crepear4coM:

a(A):#{ r--, b(A):-+#-,
orr(yAa

1 nA1[;_e_.,,9
-JI[:- za Y '--nz- t '28 ' (15)

B pacclrarpr4BaeMoM cryqae raao6pameur4e nepeAaro.ruofi Syurqrnu .ruuefiuofi
qacrtr 6yget uMerb BEA

r--PT ow(P):TJfu, ({6)

rge k - craru.recnufi noe{Suqueur nepeAaqu cncreMbr; Tr, T* - aJrenrptr-
rlecRa.s I4 EneKTpoMexaHr4qecHa.E trocTo.flI{H},re BpeMeHr{ ABr,rraTeJr.fr cooTBeTcTBeHHo.

flpouanegn BaMerry p: ja n (16) r4 rrocrpor4B Ha fioMrrJrexcuoft urocxocru
lW (ia)l u l-1/Jl(A)lno (16) u (15) coorBercrBeHuo, rorycr4M perueHrre ypaBue-
uux (13) grrt @It c rroJrolr{r{reJrr,HbrM rr,rcrepear4cou (rouxa a ua puc.3).

(Daaonuii KoMrraparop c orprrrlareJrbEr,rM rrrcrepearrcoM

O6usuo co6crseuurre xore6anu.E crrcreMbl c troJro)flr,rreJrr,rrr,rM rrrcrepeBl{coM
.rIBJI.aIorc.E EtrBnoqacrorrrbrMrr. flna ynenurreflntr sacrorbr anroHo;re6aurnfi uyxruo
yMelrbmarb BelrtrqllHy rlrcTepeBrdca. Oguaxo Mo]nHo uoryqurb re N{e peByJrr,Tarbr,
r{BMeEr{B aJrropr.rrM pa6oru @ff. ,{,.rn aroro uctroJrbByrorcfl r{MtryJrbcr,r lnor. TIuuynrc
fooo neperlrcsaer HoMtraparop npe)r{Ae, qeM paauocrr, Sae 6yger paB}ra
ny.nro. IIoa:romy QK {yrrxquoultpyer r{aK oJreMerrr c orpriqareJrr,HbrM rr.rcrepear4-
coM. r{acrora anr:onone6aulrft npu aroM troBbrrnaerc.fl. Xapaxrepr.rcruxi @It
c orpr,rqareJrLHr,rM rrrcrepesr4coM rroJryqaerc.fl rr3 xapar{TepEcruxv (DK c troJro-
H{r{reJrr,HbrM urcrepeBr4coM ealrenoft HarrpaBneHuft uepexnroseuufi. }toa${u-
qr{eHTr,r rapMoHr{qecxofr lr.rueapusarlrrr{ otrpeAenflrorc.fl [o aHaJrorr{r{ c xoa{{u-

tr(t):@ (,4 sin "rr: Il'
lo,

I C -. - rt I C
d arc srn 7- <r< E f 5- arcsrn 7- I
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Pnc, 4. @asonbrft noMfiaparop c [oJroE(ETeJrr,EbrM rtrcrepeBucoM

o - rpa$br cocroffHrrii, 6 - flpuHqH[r,raJrbHaE cxeMa

Prc. 5. Onpegererze Hoe$riiuquenroB rapMonrrqecroii nnseaptrBaqrrtr

'0 v-/
-T= t

Prc. 6. (Daaoshrfi RoMlaparop c orptrqarenr,EblM rtrcrepealIcoM

c - rpa{u cocrorrrut"l, 6 - npuHuuutraJbHa.E cxc}Ia

rlr{errralrrr p,ta tDIt c noJIo}nI4TerILHbIr,r lrr4crepeSrrcolr' B arolt cilyqae

I nA t/, C' , nC

-iTT':-rB Y 1--F-rt n'
, Br,rpameHue[-1./J (.4)l uao6palr{a_o:rcn npxr,roit 3 (pr.rc. 3). Ilapauerpll aBro-

Hone6aiuft orpeAeJrlrorcn rosxoft B. Ha puc. 6 rpeAcraBJreHbr rrpl4lll{IrtrrraJlbHafi
cxer,ra Itlt c orprqarelullllM lllcrepeBI{CoM u rpa6rr ero cocrosnlu'i.
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Pu.c. 7. @aaosbrft KoMrraparop c ABy-
SEasEoft xaparrepucruxoft
o - nparfu cocToaHHii, 6 - nptrHrl[truarbHafi
cxella

Prtc. 8.,{nyanavuaa xapar(reprrcrr.lna
$aeonoro I(oMnaparopa

4li/

Oasosbrfi r(ourraparop c [Byatraquofi xapaxrepr4crrrnoii

flplr ne4ocraroqHofi paapertramqefi cuoco6uocrr,r @It c orpr,rrlareJrbubrM
rr{crepearrcoM rrpflMa.E - 1/ J (.4) ue trepeceqer r(pr4Byro 7 (uaupralrep, npflMafr4
Ha pI,Ic. 3). B cucreMe peryJrrrpoBarlra.g Hacryrraror rorga co6crBeHubre Hr4Bnoqac-
TorHr,Ie HoJre6aHl4.fl, Tar( HaH {aaonr,Ir:r HoMtraparop r4rfeer err{e rroJroErr4TeJrbrryro
rrerJrro rrdcrepeBrrca, rtrupr4rra xoropoft otrpeAeJrflercff yrJroM Melx[y AByM.E co-
ceAlrrlMr{ rrMtryJrlcaMrr BaAaroqeft .racrorrr. Anropratrr pa6om,r @ff, Horopbrft
cBo6oAerr or eroro HeAocrarxa, rrpe4craBJreH Ha prrc. 7 c uouorqrrc rpa$oo coc-
ro-snr.rft. 34ecr, ]fie rrpr4BeAeHa ero nplruqr.rrrr4aJrbHa.fl cxeMa. Taxofi KoMrraparop
r.rMeer AByBEaqHyro xaparrepr,rcuany (pnc. B). Bnpaxuuvel-l/J (,4)l arofi xa-
paHTepr,lcTr,rHr.l raao6pamaerc.E Ha r(oMtrJreKcHoft nnocHocTr{ AByM.E rrprrMr,rMr,l
(3 v. 5 Ha pl4c. 3). flapauetprr co6crnennr,rx none6aur4fi orrpeAerr.flrorc.fl roqHoft C.
@ff taxoro tuua $yllHqrroHrdpyer nax @ff 6ea rracrepeBrrca, xorfl Bce aJreMerrrbr ero
cxeMbr r4MeIoT HOHeqHyrO CHOpOCTb trepeHflIoqeHr,lfi.

(Da3oaufi Er{crpr,rilrr,rHarop

Crlcteur,r c (DK pa6oraror B pelr{rtr,re aBronoJre6anufi; rroaroMy Ha BbrxoAe 6yger
I4MerI; l{eoro HailaHue cxopocrr4BpaqeHr{E[Br{rareJr.E. 3:ro ue BcerAa Aotrycrr{Mo.
flplruenenr.re BMecro perefinoro aJreMer{Ta (Saaonoro HoMnaparopa) n cractelre uo

7 I{BB. rtpbrMc(oii o6cepaatopuu, r. LXIV 177
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Psc. 9. @asosbrft ArrcnprrMlrEarop
o * rpa$u cocroflHHr:i, 6 - npilHrlxnffarblrafl cxeMa @ilr.a J - I( rpfirrepax,6 - fipI4HllrrlluarbHafl cxe-
MaoJl Ha cEBl{rarctrreM perl{crpe 155 I4P 1

pt1c. I {aaonoro Ar4cnpr{Mr4rraropa (@I) " BHaqI4reJIbHofi creneHr yBeilr{quBa-
er rrJraBHOCrb peryJlr4poBaHllfl. fIOCne oHoHqaHl4fl nepexoAHoro npoqecca B yc-

TauoBrlBrrrelrcfl pelHI4Me rlplI rrpaBI4JItHoM qepeAoBaur4rl rdMnyJIr,cou li u f" @/[
pa6oraer HaH rur4poruo-r.rl,rtryJlbcrrntfi uo4yrnrop. ,(,nurareJrr, Toqlro BLIXoAT,IT Ha

BaAar.rrryrc cnopocrb. Hegoc:rarHoM cxeMbr ttBrrflerctr MaJIa.E ripor.alr{euHocrb Jrr{-

uefiroro ycacrra xapar(replrcruttu @[, paBrla.s AJILrreJIr,Hocr:u tepuoga l/fx.
floarorr.ry crrcreMa peryJrrrpoBaHILrI nprt orlpeAeJreHr{r,Ix trapaMerpax Mo}r{er nr,rfiru
ua o6racrr.r yctofiuunoli pa6orrr, a@[ 6yger Becrlr ce6fl HaH @.f{ c noJIo}I{LrreJIb-
Hr,rM rr{crepeBr{coM. IlprnnqunuaJrr,Ha.E cxerfa u rpa{rr cocroflHr{fi @[ rrpusegeutt
rra prlc. 9. flo4o6rlaa cxenfa Mo]r{er 6r,rrr, pea.nuaoBalra Ha c[BrrraloqLeM perl,Icrpe,
Hanpr{Mep 755I4PL, Br(JIroqeH}IoM corJracHo puc. 9, a. Cnegyet BaMerurr,, qro [pa-
nr,rfi cgnrar AoJrlr{eu ocyrqecrBJl.srr,c.E BaAalorqefi uactoroft fo. flpuuquu pa6orn
cxeMbr cJreAyer r{B paccMorper{r{r nuyrpenueft crpyr(rypr,r MrrltpocxeMr,I 1557IP1.

,fiucnperuaa cucreMa c urrporuo-unnynr,cnofi uo4ylaqrneii

Cracrelmr peryJrrrpoBar'rrr.E cKopocrrr c r{ctroJrE,BoBaur4eM $asorrrx Ho}Inaparo-
poB r4 Ar.rcxprdrfrrHaropoB o6ecueqrnsaror: ycr:ofiuraryrc pa6ory B AI4atraSoHe cropoc-
refi -100. ,(,a.nrnefiuree yBerrrxreHrre ,qr{arraBoHa peryJlrlpoBaurrf (go uecxo.nrHr,rx
rr,rcau) BoBMo)r{}ro npr{ npr4MeHeHr4rr rlr{porHo-I4MrIyJIr,c}Ioro MoAyJrflropa (IIII,{M)
[4]. IzlcuonraoBaurle qacrorHoro Aarqlrna cnopocrl4 rr aJleMeHron quSponoft tex-
Hr{Hrd rrpr{ nocrpoeHr[r,r cxeu IIITIM rloBBoJrfler BrIaqI4reJIbuo yrlpocrl{r6 crpyn-
Typy u yBerr4rrflrb roqHocTb cr{creM noAo6Horo poAa rro cpaBHeHl4ro c r{SBecrHbr-
lrr.r, uanprauep, [41. Cxerta 4ra$ponofi 4-paapagnoft cracreur,r c IIItr{M npI{BeAeHa
Ha puc. 10. 3uecr reHeparop I ra cqerslan B flBJr.Elorc.s qra{poouu aHaJIo-
roM reHeparopa paBBeprblBarontrero (uu;roo6paauoro) uaup.flE{eHl,Ifl. Hog r cuer:-
sr,rne B Meu.flerc.E Bo BpeMeHr{ tro Bar(ouy

- zQ-l
B(r): ) ) tt tt -(*2'-'rru* L)Z'l-llt- (,n-.1- {) Zq?l},

m:0 n:0
fAe q - qr{cJro pasp.sAoB cqerql4Ka, 7 - uepuog xore6auufi reueparopa J'.

1Iacro:ra, BaAalorqafl cnopocrb BparqeHr{.rl, noryqaercfl AeJreur4er[ qacrorr'r
HBaprIeBoro retreparopa Itl sa yflpaBJrfleMoM AeJIr4reJIe /y'. Ona rloAaerc.fi lla cyM-
uupyroulufi B xoA peBepcrrBlro ro cserqr4n a A. H a Bblqr,rralotqufi n xo4 peBepclrBlro ro
cqeTqr4Ka rroAaer0.fr qacToTa, rrponopqrroHaJrbHafl cnopocTl{ BpalqeHl{fl aJIeI(Tpo-

ABr{rarerr.tr 9fi, or qacroruoro AarqLIHa cr{opocrrr fiC. Taxwnr o6paaont, r(oA B

cqerqrrr(e A ecrt rleJrar qacrb Blipalr{elrlrfl

lfxr/If - l,(t)l dt,
t

/(,):.[

t7B

r0



Prc. 10. Ilu$ponar clrcreMa c IIItr4M

rAe lHr - qacrora r(BaprleBoro reHeparopa, 1r 
-xoo{{r.rqlrer-rrEeJreHr4.s 

yrpaB-
.JlseMoro AeJrr{TeJr.tr, f, - uacrora, nr,rpa6arbrBaeMa.g AarcI,InoM crtopocrr,r.

!,;rr r.rcHlroqeHr{.fl o[por(r4AbrBa]rr4n peryJrr4poBaurl.rr crrerqun ,4" 6uoHr,rporar
OT nepeIIOJIHeHIIff npl{ CyMMI4pOBaIII4I4 I4 . BLISI,ITaHI4I4.

Cpanneuue r{oAoB ccerqr,rnoB Au B ocyqecrBJr.rrercfl Ha cyMMarope SM c aa-
r(pbrrbrM BxoAoM uepefloca. Ha nr,rxo4e rrepefloca P npu aroM nrrpa6arbrBaercf
nMrryJrbc AJrr4reJrbuocrbro, trporropqrrolransuofi KoAy B crrerqr4xe A: t (t) :
: A (t) 7, rge 7-ueprao4 relleparopa .1. Sgecs S,41 r.rrpaer poJrb mr4porrro-
r4MnyJrbcuoro MoAyJrflropa II po4a. Haupfl?rieHr{e, ilocry[arcqee Ha ABr4rareJrb:

@

u (t):k ) tt (t-n2qT)-1Lt-n2qT -r(r)l),n:0
rge k - Koe{{uqrreHr nepeAarru ycr4flr4rerrfl Morr{Hocrt lM.

DHcuepraueurarlbur,re rrccJIeAoBaHr{.fl Mar(era B-paapnqnofi cracreurr peryJrr4po-
Baufifl cr(opocrtr c Aarqr.rxoM, nrrpa6am,rBarorlr{M 360 nrrlnylr,coB Ba o6opor, uo-
r(aBaJrr4, uro ycrofiul,IBocrb crlcreMbr 6es Hoppexqr{r4 coxpaHflercfr B Ar4anaBor{e pe-
ryJlr{poBaHLIr -1000 npI4 yAoBrrerBopr{reJrr,Ho},r HaqecrBe rrepexoAr.roro [poqecca.
Srll o6cro.sreJlbcrBa u o6ycJroB[nra nr,r6op ganuoft crlcreMbr B HacecrBe cr(opocr-
Horo HoI.ITypa aBroMarI,rBI4poBaHHofi cucreur,r ynpaBJrerrr,r.rr aBrlrfyraJrr,H],rMrl MoH-
'rr4poBHaMrr raMMa-reJlecxorra fT-48, r4e rpe6yercrr 6o,nsuroft Ar{anaBoH cxopocreft
rr He rrpeA'bflBJrflercfl )r{ecrnr.rx rpe6onanr,rft H 6ucrpogefic:rsurc cr4cre}rbr.

3an;uo.reHne

flpaxuruecxr{e r{ccJreAoBar'rr4.rr MaKeroB cr4creM peryJrr{poBarrrrfl ronaBaJru,
qro r{aarecrBo trepexoArloIo trpoqecca npr{ cTyneHsaToM rrsMerrerrr4r4 yrrpaBJrrilorqero
noag,eficrnua ra Harpyaltr{ y crrcrerf c Saaonr,rlrr{ r(oMnaparopaMr,r 6nrasHo H
otrrr.rNraJrbrrolry. Ilpurraeueurae {aaonoro noMtrapaTop a c AByBHaqHofi xap aHrepuc-
rraxofi Aaer uoBhrrlreur{e rracromr co6crseuurrx xo,re6anufi n 10-15 pas. Lr,rauaaou
peryJrlrpoBaurr.s cropocrr{ y cr{creM c Saaonr,rlru r(oMrraparopaMr{ Aocrr,rraer 50.
?Itecrxoctr, onenrpoMexaHusecHrlx xapanreplrcrr{r( TaHrrx cr4creM troBBoJr.Eer
peaJrr,rBoBarb c Manor{HepqrroHHr;rMr{ ABr{rareJrrlltI,r uraronr,rft pe}I{rrM. Taxr,re cr,rcre-
Mbr rleJrecoo6paauo trpr{MeH.Erb AJrf orpa6or:xr,r ytrpaBJr.flroulr4x cr,ilHaJroB c
trrr4poHr4r,r qacToTHbIM ctreKrpoM, rralpr4Mep, pasruqHrre cfiarlr4pyrorqrre
ycrpofrcrna acrpoQualruecxrrx upr,r6opon, ycrpofictna co crapr-crourrbrNr pe-
)r{rrMoM pa6orrr.

Cr.rcrermr c $aaonrrur{ Ar4cxprrMrrHaropaMrr o6lagaror HecfioJrrrr{o xyArtrr{Mr4
Ar4r'rar{r{arec(uMra csoftcrBaMrr r{ Moryr notpe6onar:b npr{H.rrrr,rfl Mep AJrfl o6ecue-
qeHr,rfl ycrofiqunocru.,flraauaaorr peryJrrlpoBaur{fl -100, TaHrae crrcreMbr rleJre-
.coo6paano flpr{MeHflTb g:ra cra6rn.nr4aarrr4rr cr(opocrr,r Bpalqe}rrrfl c sr,rcoxoft Tos-
HOCTE,IO.
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3.

4.

Hau6orr,mllfi 4uaraaoH peryJrl4poBaHl{.a onaablBaerc.rl y cr{crerr c IIITIM
(-1000 lr 6onee). Tpe6lreuue Ar{HaMrrqecxr{e cBoficrBa o6ecueqrasarorcr BKlIoqe-
HI4e[,I B cr,rcreMy ArrcxperHbrx nopper(Tl4pylotrI,r4x BBeHbeB. Cucrelrr,r AaHHoro rr{-
ua sara6oree rroJrHo yAoB.rrerBoparcr rpe6onaur4.Elr H crlcreMaM npr4BoAa aar4-
MyraJIr,Hbrx MoHTrrpoBoI( TeJrecHonoB, pa6orarcrqr.rx B pelr{r{Me qacoBoro BeAerrl{fl,

O :rluqraren r,nsrun oco 6 eHHo cT.gMr{ Bcex p accMorp eHHbrx cr,rcrei}I AI,IcH p erH o ro
peryJrr4poBaHrrfi flBJrflrorc.rr: orcyrcrBr{e crarr{secroft trorpeInHocrl4; I,IBMeHeHrre

SrarclrponauubrMr{cryrreHflMr,{cKopocrr{r{ rroAAepx(rrBalrrre ee c roqHocmro cra6r.rnu-
Ballrrrr qacrorr,r BaAarorqero reHeparopa (xan upanuJro, r(BaplleBoro); upurtellelll{e
Ar4cr(perlrbrx cxeM BMecro necra6r.ubHrrx aJreMenron (nanprrMep, ycr.uutenefi
rrocroflHHoro rona).

fJoc.ne4nee o6cro.srerrcTBo rroBBoJrfl er crpor.rrb crrcreMbr ug ne6o,nr,moro ql{c-
Jra SJTeMeHTOB B r4HTeIpaJIbHOM I4CIIOJIIIeEIIIL

Cre4yer cr(aBarr,, qro peryJrr4poBaHr{e cxopocTr4 Bparqeur{fr fl BJIfl erca qacTHr,IM

CJIyqaeM npI4MeHeHI,IFI OIII{CaHHbIX CxeIvI, OHII C yCIIeXOM MoIyT tr{CIIOJIbSOBaTbCfl
n paauoo6paBHbrx rracrorHr,rx cr4crer,rax (uauplruep, qacrornrrft cr4HTeB, rracror-
Hafr cr,rHxpoflr.raarlrlfl u r. 4.).
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yar{ 522.617

PAC III lzt PEH I{E I I4 HA1\IIrIEC [(OIO I I{.{.IIA3OHA
rrHooPMAqr4oHHo-rrSMEpr4TEJrbHOfi CIICT EMbI

5-I(AHA.IIbHOTO CIIEITTPOOOT O}IETPA

II. B. Ipauuqrcufi, A. E. Bynaur'fI. trI. Eyrcau

Ourcas MeroA pacrutrpeEtrE ArrEaMurrecnoro Auatraaoua 5-nasafisroro cuexrlio([orouerpa
c troMoqrro BBeAeEr4.E Ea BxoAe pertrcrpupyroqeft cucrelru 4enurenefr c perynupyeMBrMr4
noa(f$zquenraM[ trepecsera. Cgeran BEIBoA o roM, qro trprrMereure ororo MeroAa uoaBoJrfler
r(aqecrBeggo ynyEmr4rb upu6op: trpelr(Ae Bcero pacmrrpr4rb Ar{atraBoE uccJreAyeMErx acrpo([z-
BEqecnEr o6tentoa, cEtrBurb o6reu peructpr,rpyeuoft r,ra{oplraryu, corparrrrb ua6rrogateffi-
Eoe BpeME, rITo BarfiEo c rorlrtr BpeErrr ysera Blru.Ettrr amroc{epuoft ancrumqrara.

flpone4eu aHaJrtrB uorpemrocteft, rtar{ Bnocr{rvrrrx r o6qyro omu6ny perrrcrpaqr4r{ cxeuot
trepecsera, TaR u BoaEtrnarcq[x Ba cqer BJrtrErtr.a (MeprBoro BpeMeEtrD auraparyphr (omn6xu
upocueron). Oru omrn6rtr ueo6xogulro yqurErBarr, npu paapa6orre MeroAunn ua6urogeuuft
u trpE trpoBeAeutrrr caMzx rcc.regorarrft. flporegeruuft asauraa omz6on uMeer BraseEue

trpE otrruMaJrbEoM crrureae pertrcrpzpymqeft atrtraparyphr, rar I(aK troBBoJr.Eer ofipe4eJrurb
Tar(tre ocEoBtsne rpe6onaurrr, upeAlbtrBJrfeMnre n npu6opy, ran paapertraroqax cuoco6nocrr,
o6ren perucrpzpyerrrofi ru$opuaqzu rr BpeMfi pertrcrpaqilrr. Buusuue yxaaauEbrx rrorpem-
socreft [or(aaauo Ea trptrMepe o6pa6orxr AarrEBrx rrpu peu{crpaqrr.r Jrr.rnr{rr HB y Anyx aaeag,
aLac r. HD 219891.

THE WIDENING OF THE DYNAMIC RANGE OF THE DATA-MEASURING SYS-
TEM OF FM-CHANNEL SPECTROPHOTOMETER, by L. V. Granitslq, A. B. Buleatch
andff. I.Bukatch.- Themethod to widen the dynamicrange of the,five-channelspectro-
graph with the help of registrating devices locatod in tho entrance has been described. These
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attenuaters are coefficient recaiculation controled. We] have como to the conclusion that
such mode allows to upgrade the efficiency of the device; mainly, to widen the range of ana-
lysed astrophysical objects, to [decrease the value of registered information, to reduce thc
time of observations which is important from the viewpoint of consideration of the atmospheric
extinction.

lVe have analysed the errors contributed to the full error of registration both by the
system oI recalculation and due to the influence of dead time of the device (the errors of
miscalculations). Such errors should be considered while designing tho methods of observa-
tions, as well as while carrying out the research. The analysis of the errors is of great im-
portance for the registrating device optimally synthesized, since it permits to estimate the
resolution, the value of registered information and time of registration. The influence of the
errors mentioned above, is shown in the sample of data reduction while registrating HB tine
of two stars a Lac and HD 2tg891.

CnpoenrupoBaHrrbrit rr rraroroBJreHHbrfi B I(AO 5-rauaJrbHBrft crrexrpoSoroMerp
[L] rrpe,qsasflaqe]r [Jrfl perr4crparu4r4 ctrer{rpoB BBeaA B Ar4atraBoHe Arrrr}r BoJr}r or
3100 go 8500 A. Sror upu6op ycrauoBJreu Ha reJrecxone ABT-B c AuaMerpoM rJraB-
Horo sepr(aJra 70 cu. Perr,rcrpaqr{.fl cneHTpoB BBeBA trpor4BBoArlTc.fl ]ra qu$potre-
qaTr, r{ ilepooJreHTy c I4cIroJrbSoBaHI{eM MeToAa oAHoBpeMeflrrofo cl(aHrlpoBaHr{.s
rrerbrpbM.fl (DDV uayuaeMoro ArratraBoHa [Jrr4r.r BoJr]r npr{ nprdMeHeHr,ru pe$epeHT-
Horo 5-ro HaHaJra. Hauprauep, trpr{ troMotr{r4 aroro npu6opa clenrp o6rexra 3,5
BBeBAHofr Be[usr4Hbr Mo]r{er 6rrrr, saperr{cTpr4poBaH Co cpe4ueft craTucrflrrecfloft
roqrrocrbro 0,15% npu cpeAueft cnopocru c,qera 4.'1,05 aun/c aa 7712 uuu.

Oguano upu ua6rroAeurrr,{ BBeBA paaHbrx ctremrpaJrEurrx r{raccoB B oAHr4x r(a-
HaJrax cKopocrr, cqera MoH{er na 1-2 uopn4xa orrrlqarbc.fl oT ocraJr},Hbrx. flptr
aroM r4ccrre4oBaulre paBrrrqur,rx no .EpI{ocrrr o6r,eHros Mo}r{er B cBolo oqepeAb uB-
MeHflrL cxopocrr ccera etqe sa 3-4 ilop.flAr(a. B cs.flar,r c orrlrf Ar.fl o6ecue-
qerF.ufl, Ira6JrloAel{r4.fl BBeBA B mr4pol(oM Ar4HaM[qecHoM [r4anasoHe c MaRcr4MaJrr,Ho
Bo3Molr{Hofi Toqrrocrbro perrdcrpaqr4ra neo6xograuo srr6raparr, eMI{ocrb BxoAHr{x
crrerql,rHoB, a 3Harlur, u qucro Aec.gruqHbrx (rarr.r 4nor,ruHlrx) SrraHoB B fialraJre,
BbrBoAr4MErx lra Hocr4TeJrr,, r4B pacqera caMofi srrcoHofi cxopocrlr cuera (4.106
uutl./c 4ln Cnpuyca) upu Io : 5500 A. Tan, ecJIn lIcrloJlb3oBarr, B r(agaJrax cqer-
quHr4 C MaKCrrMaJrI,Hoft eMKocrbro t0? rrMtryrr,coB (7 gecxrrauubrx paBpflAon), ro
BpeMfl BbrBoAa un$opr,raqralr (35 4ecar[qH],rx paap.flAoB troJreBHofi ran{opuaquu
fiilfic 74 paBpflAoB cryme6uoft) ua qraSporerrarb r{ uep$oreury cocraBr{r 5 c g;ra
oAHOft TOSnrd Cner(Tpa.

TlcnonrsosaHrre raxofi perlrcrpr.rpyrcqeft cr{creMbr HeB},rro,quo Har( c roqnr{
3pelrr4.s 6orr,uroft uB6brrosHocru uu{oplrarlr4trr, BLrBoAl,rMoft Ha Hocr4TeJrb, TaK tr{

c Tosltl{ BpeHrr.E SaTpaT BpeMer.rlr Ha perr.rcTparlr4ro Tex paSpflAoB B r(aHaJrax, Ho-
Topbre AJrfl AaHr{oro yqacrma cner(Tpa He Hecyr Hrrnar{ofi uu{opuaqull (aauucr
uy.nefi).

!,ra ynyuuerrrarr aroro troJrorfieHrrfl Mo)r{Eo nprlMeur,rrb MeroA no46opa (yrr,reur-
uenua) BpeMer.rr4 aHcrroaur{}rrdupr,rua6nro4eur.rra6onee flpnrrx asee4 [2]. flprn arou
co6[roAeur4e ycJroBr{.8 Mr4Hr4MaJrbHoro (Bepuee, orrrr,rMaJrbuoro) o6r,eua BbrBoAr4l\{oft
rau{oprr.raqur.r ilpr.rBoArIT rt roMy, qro c yBeJrrrqeHr.reM flpnocrr{ o6GeHTa roq}rocrr,
peurcrparu4rr He 6yAer yBeJIr4rrUBarrcx. ,(pyruMrr cJroBaMr{, npr4Me}reHrde aToro Me-
TOAa CHrr)fieHr4tr r4B6brrOCHOCTr.r BbrBoAr4Mofi r.ru{oprrraqrar{ npr.rBoAr,{r K cyulecTBeH-
HoMy yxyAtrrerrl4ro roquocrr{ perr4crpaqrrr4 AJrfl flpr(r4x o6renror, oflpeAeJ].fleMofi
B eroM cflyqae uo {oprrry.ne - 6

6:1ty'k __.*
rAe -fa - cKopocTrr cqera perr4crpr4pyeMbrx nMrryJrBcoB, l-apelrr 0Kcno3r4l{r4r,r.

Bonee otrTr4r{aJrr,r{blM pertreHIreM .EBJr.flercf BBeAeur4e B Ha}r{Ablrl HarraJr nepe-
cserHl,rx cxeM c peryJrr4pyeMrru xoe$srnqr4errroM [epecqera (cxeuoft uepecuera).
Stor uerog pacmllpeHl4s AlrHaMr4rrecxoro Ardarraaorra rroaBoJr.rrer nyrelr rrr6opa
B Ha)fiAoM HaHaJIe coorBercrByrotr\ero xoa{{uquenra AeJrerrr4.fi Mar{cr{MaJrr,Eo cHr{-
Brdrr, r4S6blTosHocrb nr,rnogralroft Ha HocrrreJrr, ran$oplraqura r4, cJreAoBareJrr,Ho,
col(paTr.rTL BpeMfl cKalrrapoBal.rr4.E ctrer(Tpa sBeBAbr. TaH, ucnorI,SoBarrl{e B I(a)r{Aol\r
Kalrare 4-paspaguoro Aec.EruqHoro cqersraxa [1] rr Hoadduqr,reuloB riepecqera
c k : 1; 2; 4; B;76; 32 t3] troBnorr.Eer coxparr,rrr; Dpelr.s BbrBoAa rlu$opMarlr4u
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B oAHoft roqHe cleltrpa Ao 3,6 c [prr MaRcrrMaJrbr'ro Bo3Mo]r{Hofr cHopocrtr cqera
3,2.105 wMl./c B l(affi[oM KaHaJre. trl[cuonsaoeanr.re aroro Mero[a noaBoJr.rrer rar(-
me 6oree ru6xo rrctroJrbBoBar6 BpeMfl gr(ctrogr{rlrrr,r c qerrbro rroBbrmeHrrrr rosHocTrt
perrrcrpaqr4r{.

Hapx4y c DTr{Mr,r trper,rMyrr{ecrBaMr{ MeroA rr},reer r,r HeAocrarxr,{, cBrraarrr.rbre
u rreo6xoguntocrbro pyqHolo BBeAelrrrr r.r Barrr,rcrr lrylxrroro xoa{Sr,rr1ue}rra rrepecqe-
Ta rr c Heua6e[{Hbrur.r our,r6HaMr{, Brrocr.r}rbrMr4 cxeMor,l uepecuera. flpegctaBJlrler
nparTrqecrtuft uurepec BcecropoHlrrafi arraJrue arux orur.r6ox, a raxllte ornra6oH,
BoBrrIrHalon{r,rx Ba cqer trpocqeroB, o6ycnonnenlrblx BJrrrflIrr.reM (MeprBoro BpeMeHr,r))
aunaparypbr. flocne4ur.rr rpylna omlr6ox BoBHrrr(aer rre roJrbno npr{ [pr,rMeHerrrdrr
nepecqerur,Ix cxeM, a u n ,mo6orr cryqae perr.{crpar{[r,r. MaHcr.rnraJrbrrafl a6corror:-
na.s oruu6na A, nuocrauas cxelrofi nepecqera, dryuxqllonaJrrrrro BaBr{cur ot HoaS-
{uqraeuta trepecqera u o6yc.uonnerra re}[ ItoJruqecrBor{ r.rr{nyJrr,coB, noropoe oc-
Taercfl B AeJIrrreJIfx rrocJre onoHqaur{fl BpeN,rerrr4 ancrrosr,rqr,rur. Tan rtart B HaqecrBe
uxeM rrepecqera r,rcnorr,Byrorc.rr ABor.rqur,re cqerqr{Hr{ rra (l - k)-rpurlepax, ro
nocJre nrr6opa, r{alpr,rMep, roa$Sr.rqueuraAeJreurrs4 sa BxoAe perr{crpl{pyrorqefi
cr{creMbr Bnrroqaerc.rr AByxpaBplAubrr-r ABourrHrrft c.rer.ruH. flpu perucrpaqr4rd rrM-
rryJrbcoB B arol{ csersune },roE(er c paanofi BepoflTrrocrbr) ocrarbc-s l, 2 u.r,u,3 vttt-
rlyJrbca. Srra ne4ocur{Tauubre r,rr\{rryJrbcr,r u o6ycnoa,nrrBaror ouru6ny perr4crpaqrrrr
uepecrrerHofi cxellbr. flpr.rueu DTa rrorpeuHocrb Hocrrr clyuafturrft xapanrep rI
ur,reer paBnol,reprrbrfi eafiofl pactrpeAeJre:uv.n [41. X{anculrarnuoe BlraqeHue a6co-
lrorHoft rrorperurrocrrr otrpeAeJrrrrc.fl r(ax A: t k - 7. B atolr cilysae Arrcx-
perHa.E cnyuaftnaa Berusr,rHa omu6xra rlMeer (yuurrrnaa 0) fo pauuonepoflrlrlrx BHa-
qeulrfi r,r Bepo-flrHocrb HacryrrJreurr.rr p (r) narx4oro r{B r{Irx paBrla p (r) : 1/k.
ftan r,rarecruo [5, 6], Ar.rcrepcutr [,Jrtr aroro pacnpeAeJreHr{s onpe4eJ]rrrcfl r{B

h

Do:)@i-r)zp(r),
1

tfie r,i - Tel(ytqee slraqeEl{e oml{6Rtr (0, 1,2,
k-L

3,..., k - 7); r,: 2 @ytt)- cpeA-
L

neapuSlrerraqecnoe BHaqeuue omu6nu g,rr garuoro k.
C yuerou rraJro)fiennoro AJrfi Aucr(perrrbrx auaseuuft k naftpev. a6conrornyro

cpeArrenBaAparfiquyro omu6ty 02 rla Bbrpa]r(eufi.fi

or:[ Dn. (1)

flrr srr.ennenufi qucJra rrMtryJrbcoB (nfrJ, trocrytrrrBrlrl4x or ODV s xaxArrft
rtarraJr, oqeBuAuo, Hyrrtrro qtrcJlo BapertrcrplrpoBaurrblx auuaparypofi ulruynrcoa
(ff ) yltnoxttrrb Ea trpuMerrerrurrft s aroM Kauars Hoa{{uqueur trepecqeta. flpr
arou omu6na pertrcrparlu:c Nra otrpeAeJrurcr oyMMaprroft omu6noft o, coctoaqeft
trB crarrrcrusecnot omu6nn tryaccorroBonoro pactrpeAeJreutrfl o, : t[N$ ll omu6-
r(r{ o2, sHocuMoft trepecrrerEoft cxeuoft. B coorsercrButr o uBBecruoft Sopuy.rrofi [5]
crarucrtrqecfioro oyMMtrpoBaur,rfi trorpemrocteft c paBlrbrMr,r Bar(ouaMrr pactrpeAe-

JIeHufl trpu orcyrcrBr,Il{ Roppenaquonuoft cBfiBII MeE(Ay HrrM,t o : l[ o?TA,
naft4eu trcnoMyo orrrocrrreJrbuyro omu6ny 6:

* fF-rtt aor6:ff. (2)

!,nr y4o6crBa rrpaxrr[qecnoro olpeAerreHrls omn6rr peu{crpaq[r4 rrpfi BaAarr-

uo,la noa{{uqueure trepeoqera qe.necoo6paalro r{MerB BaBtroltMocrr 6 or /[r*:y'frk.
Ha pr.rc. L upnne4eua rar(a.E BaBr,IortMocrb, r{B r(oropofi ru4no, rlro trpu Nr* )-
> 5.704 omr6xa perrrcrpaqr{u otrpeAeJrfierc.fi B ocrroBuoM crarrrcrr4r(ofi xsauros
tr ge BaBr{ctrr or k, O4rano s o6racrfi orrroctrTeJrbrro MaJrLrx suasegufi .ly'r,1 roa$-
$zqr,rem trepecqera Buocur yme BaMerlryrc uorpemHocrb, oco6enno c pocrolt ft,
norAa rltrcJro ocraBrtruxo.E B AeJrnreJr.fix nMuyJrbcoB Mo)fier 6urr --( k - l. B cs.Eau
c arr{M Afirr trpanrr.lecxoro nrr6opa k s erofr. o6.nactu (uaupuuep, trpra trepexoAe
Ha peruorpaqrro BBeBAbr c Meubmeft cnopocrbro cqera r{Jltr rra perr{crpaqtrIo tr3-
JryrrerrtrE or araJrogEoro rlcroquur(a, {oua z r. u.) neo6xoAurvro oqeglrBarb, r(afiylo
qacrr or o6qeft omu6nu cocrannger omr6ma, BrrocuMafl cncreuofi trepecqera.
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HarnRguee Bcero Dry'ractE, oltru6r.u i %
trpeAcTaBI,rTb oTHOltrerrr4eM

?Ia prac. 2, rae npeAcraBreHil, saBt,r.- ,..
CI4MOCTL STOIO OTHoIUeHI4.TI OT Nr'r,"
cJreAyeT, qTo upI4 MaJIbrx 3IIaqeHI4.flX
Iy',. omr.r6xa perr4crpallllu 6 pacret
B ocrroBrloM 3a cqer rlorpemHoctefr., 2n
BHocr4Mbrx xoa{{raqueHroM trepecqe-
na. Taxuu o6paaou, B cryqae [epe-
xi)Aa Ha perL{CTpaql{Io II0TOI{OB C

MaJroft cxopocrr,ro cqera trpllMerugt"t /l
noB&Sr,rqrdeurbl rIepecEeT0. lI0JIb3fl. 7
BurnolH ertse DToro rpe6oBa l ttlrl n pu-
BOAT4T H TOMy, qTO noclre xam4oro /
cr(aHa rrprr flepexoAe lra perr{crpa-
rlr4ro BcrroMoratensnoft uutlopuaquu 4
({ona, araJIolu{oro rlcroqHlrna I{ TeM-

r-roBoro rona) ueo6xoAI,Ir{o [epecrpa-
r{Barb cucreMy ncpecqera. 3ro npm- ,
BO[r{T K HeHOTOpDrl,I AOTIOJIITLTTOJIT,-

Hr;rM SarpaTaM BpeMellrr, o4naxo o6-
trIafl 3r(orroMr{.E na6nrogarenbHoro
BpeMeIII4 Irt BpeMeIII4' SaTparII4BaeMO- ,/
ro ua nnog uu$opMallrru u ee [peA-
Bapr{reJr},rryrc o6pa6otny n 3BM,
c BBeAerrueM peryrrl4pyeMr,Ix xoe6- 4t
$nqner.r:ron ilepecqera BIlaqI{reJrbHo
trpeBr,ruaeT eTr4 SaTpaTr,I.

flpra peruenrlrd orAeJrr,Hblx acrpo-
Sraarauecxrax BaAas, cBfBarIrIbIx, Ha-
trpr.Ir{ep, c r4SyqeH[eM IreHoropblx
rur.ufi. B cnemTpax orIrocrrreJlr,Ho
cna6lrx aneag (cnopocrl crlera ilo-
pflAHa 103 uuu/c), ary r,rn{opuaquro
rpe6yercn perrrcrpr.rponarr c 6o.uec
nrrcoxoii crarrrcrr,rqecnoft rour.rocru,Io,
seM ra, Roropafl noilyTlaeTcfl [pr4
t : 1' c (6 : 3,2%). Iosbrcr,{rb ro.r-
IIOCTL MOII{HO IIyTeM yBeII'IrIeHI4f
BpeMerrr{ aHcnosr.rqr{r4 l, oAuaxo aro rpe6yer npr{MeHer{r{a noe{{uqr{eEroB nepe-
cqera Ar.E toro, uto6u ue 6rr.no nepe[oJrHe]rufl cqerqurtoB B HaHaJrax, TaH HaK
eMHOCTL Cqerqr4HOB B naHaJrax parHa tOa UUUyrr,con. TaH, ecJrlr rerlepb AJI.fl npr{-
BeAerrHoro Bbrltre npl4Mepa Mr,r Boabr,reM t : 16 c, To A''r* : 7,6'704 v rleo6xoAr4Mo
BBecrr{ xoa{{urlraeHr uepecqera k : 2. Torga aror crrer(rp Mo}fier 6utn aape-
rr{crpr.rpoBau c orrrocr4relrnoft ourn6noft 6', nrrutacresuofi ro {opuy,ne (2) r.l pan-
uofi 0,8'r/o, T. e. u 4 paaa rosllee.

,[,;ra raxux cJryqaeB perr.rcrpar]lru qe.irecoo6paB]ro BIlars BJrltflHr{e noa{Suquen-
Ta flepecqera ]ra trorperuHocrb rnsuepenrafi. Ha prac, 3 upegcranreHa BaBr4cr4Mocrb
6, or npenreHr4 ol(crroauqlm t [rrr paailraqllbrx Kar( roa${uqueuToB flepecqera
It : | ,2,4, B, 16, 32,64, 128, ran rd Her(oropr,rx cropocrefi c.rera 11, 12, .[s.
Ora aarucuMocrr, rroJlyqella c r4cnoJrbBoBaHr{eM c,negyroqeft {oplrynr,r :

^ _ {r-lri
"t-_-.-_17-.

Itax n cJreAyer olr{r{Aarb, c
quu (uaupulrep, 1, : 104
yu(e necyu{ecrBeIIHo.

().1 Uo"-' - ---:-: ------------:-o l[ ,v,3 o,; ba

ll //z /rr /o* //"n0,

Pr.c. L. Sasuculloctr otuocuteuruoft omr6trr pe-

1[ u,*4 af;
rtrcrparFrtr 6: --:--f- ot .rllrcJra (flr*),,-Bx
rroxBJrfiIoqtrxcfl Ea BbIxoAe @gY, ctatucrs-
seclu pactrpeAeJleuEbrx trMlryJrbcoB-' Iptr- ^xoa^{"
$rqgerrax- repecveta k: 1,2,4,8, 76, 32,
64, 128

pocToM r(aK cr(opocTfl cqeTa, Tar( u BpeMerrr4 ar(clroBr{-
Ha puc. 3) nnunnue omu6nu, BlrocrrMoft aa cuet fu,
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?ttc. 2. Saurcuuocru, [ofiaabrBarorqafi, xafiyrc qacrb or o6qefi omr6nu cocraBJrrrer uorporl-
rlocTr,, Buoctrlran czcreuofi [epecqeTa trplr paBEBrx Buaueurrx .I[r*

40/

+0

,/o

44

4/
t,c/zdf+J2/6

Puc. 3. Sasucul4ocrr oruocurenrroii ouru6xu pertrcrpaqtrrr 0, ot npeuentr oficnoarrqtrrr AnE
paBELIx xoe{fruqueuroB trepecqera (/i : 1, 2,4, . .128) n cnopocrefi-cuera (.I : 10, 103, t0a)

Or4enruyro rpytrtry oml46ox cocraBJLEIor rrorperrrHocrrl, Boarrrlnarcq?re Ba
crrer (MeprBoro BpeMeHllt>1 trliltrr Bpervrerlr4 paSpemerrr4fl T, HaH cxeM [epecqera,
TaH 11 caMllx cseTqEHoB. ,(;rr oupe4eJreErr.E atux onrra6or( BocrroJrE,ByeMcfi co-
oTIroItreEtreM, cB.flBEIBaIOqr4M rlI{CJIO saperr{CTpr{poBarlr'rbrx r,rMtryJrbcoB B eAr{Hr4qy
BpeMeIrLt (lrureucznnocrt,) 1, c Horr4qecrBoM r{MnyJrrcou (r.trreHcr,rBHocrr,ro) rra
BxoAe uaMepr4TeJrbuofr cucreMrt Io u MeprBr,rM upel,reuex{ r [7]:

I, : f og-Io"t. (3)

3ro umpamenrre rre paaperlaerc.rr orHocr4relbrro 10 B .EBrloM Br,rAe, Ho Ar.s or{eHnrr
ucrl4lrHoft r,IFIreHcEBHocrlr 10 M0E(Ho BocrroJrbBoBarbcfl upra6nunrenuoft $oplrynoit,
184
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tronyxrelruofi trocJre paaJro?fielrrrn (3) r png:

Ir: Io(-rIo).
Pemun aro ypaBueHr4e oruocr.lTeJrbHo ,fo, ronyuaeu

, 1-1[T=T;7,
'o: ---------fr- '

Hafi4eu a6co.nrornyro omra6xy o'r,, o6ycJroBJreHHyro MeprBbrM Bper{eHerf, nprr on-
peAeJreur{rr 1o cortacuo(4). Tax Har( y sac -f0 : I (/.), ro o'1. H&Xo[r4M r4a (12).
Brrpameurae (12) o6rruno r4cnoJrLByercn \ilr. otrpeAeJreHr4s omra6ox Henp.flMr,rx uB-
neperrfi [5, 6]:

fLo'ro:V a=trT' (6)

Ornocrarenr,nas onrra6xa otrpeAeJrr4rcfl cJreAyrorqulr o6paaoM c yqerou $opruyr
(5) u (6): )

(4)

(5)

(7)
e l00;n: -7-:I0

2r[\
1[T=G-t"{4.rrr- L

Cyu.erolrBbrpax{errr.rfl (7)ugrar : 20,50, l00ul0Bnctrocrpor4MBaBr{cr{Mocrb
61" or ,fs. Itax nr.rgno r4B pr4c. 4, oura6na perrlcrpaqr4r4 B eroM cJryqae onpeAeJrflercn
B ocuoBlroM crarlrcrr4rrecnoft ouur6xofi, rax Har( Bce Hpr4Br,re cilfiIrtrcb n ogr:y (xpu-
naa 7). B cssafl c arr,IM 4Jrfl HarrlflAuofi oqenxra Brrutrrut{ MeprBoro Bpe]\{eur,r rra
Berr4rrr.rHy omra6nu rrafi4erlr BeluquHy upocqeroB r4B coorHoluenua (B):

o 1o-1,
Onp: --" .

B (B) uogcraBrlM Buasetrae f o, otrpeAeJrfleMoe r.ra (5), rorga

o l-l[Tws
Dnp: _______Z_. (91

CeMeftcrso BaBrrcuMocreft 6r, orBeruqraHbr.f., upegcraBJrerruoe Ha prrc.5Ala yxa-
EaEEbrx T, troaaBbrBaeT, qTo, Bo-trepBbrx, oTHocl{TeJrbHafi 3eiltrqllHa trpocqeToB
pacrer c pocrotvr -fr, no-rroprrx, qro trpocqerbr gnr- f 

" < 104 AJrfl Bcex upuse4eu-
ELIX x rre rrpeBbrrnawr to/0.

Couocranrsfi BaBrrcrrMocrn (7) u (9), a rar(ffie ux rpa$unu (pllc. 5), Br4ArrM,
qro B oArroM cryqae oclroBrryrc florpelrruocrb Buocrrr crarncrrrqecxax omu6na,
a B ApyroM - Berr4qr4Ea trpocqeroB. Ao" roro sro6br Harjr.flAuo yBrrAerb, Har(yro
qacrb or o6rqefi omu6xr cocraBJr.fler 610 zJrI{ 6on upra pa8JruqHBrx BuaqeHl,rgx uII-
TerrcrrBrrocru (1r), cocraBrlM cooruortreuue

d.
- I0

otp

flogcranur n $opr',ryny (10) suaueuua 610 ne (7) ra 6r, za (9), nolyvrau:

^ - r---2al / 

-

- V 7-4t1"
1 - y 1- 4r1"- 2'tI 

"

(10)

(1{)

tr{a rpa{zxa (puc.5) nu4uo, qro npu r4}rreHcr4Brroctsx 1,0-l0s glr pagrr4q-
HbIx sHaqeHrafi t onrr.r6xa 610 olt&BbIBaeTc.fl Ila HeCHOJTT;HO nOprrAItOB 6Olrme onru6nU
trpocqeroB. flpra 6olrmrax urrrerrcr{Buocr.sx 106-10? aHa.rurenr,Ho BoBpacraer
BeJII{qI4Ha npocseroB. B arolt cJlysae oHa oI{aBbrBaerc.s rJa Hecr{oJrLHo rropnAKoR
BbrIrIe crarl4cru.recHofi onru6rr,r. tr4ntepecuo ral{H{e orl,rerr4rb, qro Ar.fl r{BMepr4reJrr]-
Hoft cucreMbr c BpeMerreM paBpernerlln't : 1000 sc : I uxc trpr4 r{}rreHcrrBgo-
crv, Ir: 104 crarr4crr{qecxas orur.r6na paBr-ra Beruqr4ue rrpocueron, flrx clrcreunr
c BpeMerreM p-a_SpemeHlr s r : 20 Hc paBeHcrBo 61, u 6r, noauraxaer ylr{e ilpr4 r4rrrerr-
cr4Blrocrrd 1,33.105 wn./c.

(B)
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Puc. 4. Sanrcrmocm orEoctrTeJrbEbrx
ouu6ox pertrcrpaquE 610 rr [poceeroB 6no

or nxognoft cropoctr"cuera Anfl asaqesnft
MepTBOro BpeMeEIr antraparyphl, paBHoro
1000, 100, 50 n 20 nc

Puc. 5. 3arrcrMocm, fionasbrBaroq,aa,
r{anyro qacrr, or o6qeft oruocure.nrnoft
omlr6rr.r per14crpar{rrr{ cocraBJrrler fiorpeff -
HOCTb [pOCqeTOB IIpI{ paBEhIX SEaqeEEflX
MeprBoro BpeMerrrr arraparypbr t (t: 20;
100; 103 rc).
IIIrpr.rxoBafi JrrrHr.ra paBrpaHr{qrrBaer o6.nactlr upe-
o6;ragaunx crarucruqecxor"r ouu6rlr (Bblrre fllr-
Huil) ,r orulr6nu [pocqeroB

Puc. 6. flpuuep pertrcrpaqruAByxBBeaA
(a Lac u HD 21989{) c rprrMeEenrrcM paa-
urrx xoc{{rqlreEroB ilepecqera: AJIE ct, Lac
(3m,85) h: : 32' Ars HD 219891 (6m,47)
k: | (k - xoa{{uqzeur uepec.rera)

/3/o2./02/t

*7
N\r.

,,

I

47,f0 41,f0 ?tft h,rt

Br,rparreurae (11) u rpa$un lla pr,rc. 5 c nameft roqrr4 Bper.Irls .rlBrlfirorc.E Becr,Ma
Iror(aSaTeJrbHblMff u Eeo6xoAr4Mr,IMr,{ Hart AJI.a pacqeTa omr46oH, BOSHr{fiaIOqUX
trpr.r perr{crpaqur4 cfienTpoB c paBilrlquofi lrrrreucflsHocrbro, ran rr AJLE BoccralroB-
ilelF.ttfi.fo no uoryseHHblM BHaseHu.rrM .I, upu AocraroqEo 6onruux BI{aqeIIr{.Ex
6rr. 3ru Aarrrrbre Moryr 6rrrs raHxte s$SeHrranuo r{crroJrr,BoBaHbr rrprr npoexTl4po-
Bafllrtl cr[creM c r4BBecrHoft uartcultaJr],Hoft cHopocrr,Io cqera AJr-s oflpeAeJIerrlr.fl
BpeMeEtr paBpertrer-rr{.8 T.

Ew, paccMarptrBaeMoft un{oprrraquorrrro-tr3Mepurenr,nofi cr4creMlr (UMC)
5-xanannnoro ctrer(rpo{oroMerpa, r,rMeroqero r:50 HC [1] nprr cnopocrrr oqera
or SBeBAbr 3,5 aseeAHofi nenuqnrrrr, paBHofi 4.705 nM.II/c, BeJruquHa trpocqeroB
trpanrr{rrecxr{ paBHa BeJruqr{Ee crarrtcrr4qecHoft ouu6xr{ rr }re trpeBr,Iuaer 0,20/o.

r86

/14 //6
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B cBnsu c BTr4M AJrfl BBeBA c Iuenr,ntefi .flpr{ocrr,Io Beiluquny 6r, uoxino He yq[-
TI,IBATb.

?la nporegeunoro alraJrrraa Molr{Ho cAeJrarr, Br,rBoA o rol\{, qro oA}IuM I43 I{p}me-
pr{eB onruMaJrr,Hocrtr npr4 npoer{rr4poBa}rrrrr MMC nsrnerc.E BeJlrrq}Ina 6rp. Ora
BeJrtrqtrHa, rrpu BaAalrnofi cnopocru cqera, rroBRoJrfler onpeAeJlurr, Hau6oree 6rua-
Hoe H orrrzMaJrbr{oMy Bpe}{rr paBperneuz.fl (t) xax cqerqunoB lrrlr flepecqerlrllx
cxeM, Tar( u r4MtryJrbclrbrx yc[J]r.rrenefi. A ero o6ctosrenrcrBo, I{aK r4BBecrHo

[8,9], otrpeAeJrrler ocIIoBIrr,Ie rpe6oBaHr.r.fl r( r(o]Icrpyl{ql4r{ yczJrr'trera. Tax,
B cryrrae 5-xaHa.lsnoro cuexrpo$oroMerpa orrrr{rfaJrr,HrilIl n116op r TIoBBoJII4JI BHa-
qI4TeJIbEO yIIpOCTIITL yCI4JILITeJIb, a SHagET, I4 IIOBbICIITL eIO Ha,qelI{HOCTL, AOJIIO-
BeqHocrb, cI{LIBrirb ero ra6aprETbr, cTor4Mocrr. 3ro }r{e orrlocl{Tc.s rr r{o BxoAHbIM
cqeTqI{r{aM u trepecqeTHbll{ cxeMaM.

,(.ra r,rr;rrocrpar{nx npoBeAeHHbIx Br,rrrle pacqeroB xa puc. 6 npune4eua saIII{cb
yqacrna ctrexrpa, n xoropr,rft ilonaAaer Jrrtrrtt HB (I : 4861 A) AJIE AByx sBeBA

pasnofi flpr{ocrr4. Tax, qr.t BBeBArI HD 219891 (6"' ,47) cpeA}Lsr clropocrb cqera
AJr.rr AaHr-roro yqacrr(a cfler{Tpa cocraBJr-flJra 7200 utmlc, a AJI.TI SBeBArI q" Lac
(3n',85) 6.70a vwtlc. Bpeua axcrroar{qrrr{ 4na o6eux BBeBA 6r,rJIo oAllHar(oBrIM r4

paBr-rr,rM 4 c, ao grn uepnofi BBeBAr,r xoe${raqraelrr rlepecqera nrr6rapa,rca panur,tu 1,
a nJr.rr nropofi k : 32. Tax xaH npl{ peaJlbuttx lta6lrcAeHr,I.flx, rlorpemHocrb
perr4crpar{rrrd onpeAeJr.rrercf exle r,r our.r6Haulr ruArrpoBaHtrrfl, trrBMeHeHIT.sMrI flpo-
BpaqHocrr.r (uro lrontuo r{cxrrcqurb, r,IcIroJIbBy.s pe{epeurnr,Ifi S-ft xanan), ro 4ln
onpegeJrenr4.E cyMMapHofi norperuuocrrd BocrloJrlayeMc.tr Sopuynofi AJI.fl onpeAe-
JreHr{.E norperrrHocrefi nenpaubrx r{3MepeHufi ll)

(r2)

AJIfI

A : I (rr, rr, , ., n,,)'

B uaurcu c.[yqss rr]rreHcr,rtsHocrb B r.raMepr,rreJrbnoM (nropou) HaHaJIe ecrr,
Izt: I (Izii Iuii 7u;, r4e 12; * anaueurre r4rlrellcllBHocrlt a gaunofi touxe (glu-

ne nonur,r) B r4SMeprrreJrr;rroM 2-u xauare, f si - SHaceHue r{HTeHcrIBHocrrI B 3Tofi
,fie rorrxe I 5-u ranate, I u - cpeArree BHaqeHrre r4HTeHcrrBuocrr.r s 5-ra I{aHaJre.
flpouopuzpyeM BnaqeHr4e rrHTeHcuBHocrr4 B uaMepr4TeJrbHoM I{aIraJIe H BHaqelrl{.rlM
rrHTeHcrlBIrocrtr B 5-lr rauane corJracHo

, I^,
I2i: i" 16.

1_,
bx

Ha ocrronanuv (12) uafigeu Boanr4r{arctrlyrc npr{ DroM a6conrornyro oura6xy o'ol

or:Tf *

,r:{WA - (!+*!! )' 
o?,, * (!+!)' o?, :

ll r_|fi,:-
I7t

BbrpameHr4e AJr.fl o-0 IIoJIyqeHo c yqeToM, qro

orr. : ls6s, 6u: ,l- i o;, - 
Iu

- v4 ', "rr- Itcr'
,(.na aleagrr aLac, Buaqeuu.s r4uTelrcr4nEocrr,r AJl.[ noropofi rtoryceubl c rrcrroJrB-
BoBaIrrreM cr4creMbr repecTrera, omrn6xa onpeAeJrrrJracb cJreAyIoqnM o6paeolr:

t/ z, zo:/ootoz,
rfie o'o - curu6xa grr $yr:rquu or (f 2i, Iur,1 ,) gna stofi sBeBAEr, a 6z - omz6-
I{a, Blrocur\{a.rr cr4creuofi nepecuera, 3r'raqenile r4r'rreucr4Buocrefi n xax4ofi roqxe
onpeAeJLsJrocb I43

,, 1..
I ri: 1J I 6K.I t'i

LB7

tr(rr,-l- I,t * #),



_Ha rpa{raxe prrc. 6 naueceur,r BHaqeHu.fl a6co.nrcruoft oulr6nu o, [ptrqeM Ar.fia Lac arpr BHaqeHfi.rr He npeBbrrrraror paaMepoB Toqnu. I(ax ou4no'us'rpaSraxa,
omu6xa perrrcrparltru onpegeJrserc.rr B ocHoBHoM crartrcrtrsecnoft orir6nor,
a BHaqerr.r.s omu6Hn or Hoa{suq[er{roB llepecqera u MeprBoro BpeMeHr{ Upene6pe-
)r{trMo MaJrbI AJr.fI STOrO CJIyqa.s.

TaHu,rt o6paaou, trpoBeAeHrrbrft auarus fiosBoJrfler cAeJlarb BhrBoA o roM, qro
trpuMeHeHl4e peryJrtrpyemux noa{{uqrreHroB [epecqera troBBoJr.rrer r(aqecrBeHrro
yryqur,rrb 

.upra6op. Bo-uepnrrx, Iloqru Ha ABa rrop.sAlta Mo]r{Ho pacEtrpurE Au-
lralru.recr{r4ft Ar.rarraso}1 upu6opa, a srraqrrr, u yBeluqtrrb rrtrcro -ua6nt64aeutrx

o6:nexron, paBruqarcqr4xc.E Har( tro .rrpr(ocru, raH z (uto cauoe r.nanuoe) uo
crrexrpaJrbHoMy RJraccy. Bo-nropr,lx, Mo)nHo conparurF, o6reu nrrno4ut.toft na
HOCr{TeJrr, lrn{opuaqztrr, qro SnoHoMr4T KaH BpeMfl BBOAa r.r [peABaprrrenrnoft o6-
pa6orHra AaHHbrx ua 3BM, TaK r{ HocrrreJrb, a ran}fie cur{Brrrb rra'6rrogareJr5goe
BpeM-E' qro 6o[ee Batxrto, TaH HaH B fioHeqrroM r{Tore uprrBoAr{T rt yMeHr,meHI4Io
o6rqeft oruu6rtu perucrpar{rrl4 Ba crler yMeHbrrreur{ tr Btrufl.Hmtr gecra6uruarrpyroqz}
sanropon (arlroc{eprr, reMtreparypbr, roq,ocru rtrAupoBaHrrrr , ,. o.j." 3,qecr
cJreAyer orMertrTr,, qro trpeAcraBJlfler trpar(Tuqecmzft zutepec n 4arr,uefinreM 3a-
MeHr{rr, pysHyro ycraHoBHy xoas{aquenron [epecqeroB aBroMarusecxoft c
onrroBpeMeHuoft ganucr,ro rrr6pannr,rx auaqeuufi fu na uocure.rrt uusopMaqtrtr.
B-rperrzx, trpldBeAeulrbre AaHHbre rroBBoJr-aror cyAETr o rex trorperrrHoc,r-rrx, Ho.
ropble BHoc.rlrcfl n o6qyro omu6ny perucrpar{tru Har( Ba crrer MeprBoro BpeMeHrr
a[[aparypbr, TaH r4 3a cser caMl{x [epecqerHbrx cxeM. 3rr.r oqennz neo6xo4r,runr
AJIfl [paHTrtqecnoft pa6orr,r c S-Hana.irrHhlM ctrenTpo$orolrerpoM, a ra1]fle Moryr
6rrrr, uo.neaubr trpr{ trpoenrrapoBaHuu orrrzuarr-rrrrx un$oplraquorrHo-z3Mepr4-
TeJIbHLIx CtrCTeM, [peAHas[aseHHblx AJLII pell{CTpar{rrr4 CraTucrr4seor{rr pactrpe-
AeJTeHIILTX EMUyJILCOB trO paSHbIM r{aHaJraM.

-Anroprr 
ucnpeuHe 6naro4apnr,r B. B. Hzxouony Ba rrocro.EHurrfi unrepec n

pa6ote, a rar(Ere A. B. Bpyncy Ba r{eHr{bre sar,{esa"z.s trpu o6cyx4enuu pr6orr.
fiena6pr 1979 r.
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f. M. Ilonos, M. E. Ifouora

Ilponegeuo strcreuroe rrccJreAoBaEr4e sa gBM clrcreM raccerpenoBonoro rrrga c,{u&Mer-
poM rJraBEoro BepaaJra 25 lr. Dnc4errptrcurer erz rlaaroro sepnaJra EaMeEflercs or 0 go L,B,
B paBEr'rY BaptraErax. (Durypa BroptrIlEoro aepraJra otrpeAeJrEercs rro roqEErM {opruytalr ua
ycJioBtrE EctrpaBJIeEuE c{epruecnoft a6eppaquu Ea octr cucreMhr. ,(uauerp Brop4rrEoro Bep.
ftana Ee trpeBocxoAzr 6 u. llayueua rcoMa ctrcreMlr rrpu yrJre uoun 1', u tror(a3ago, sro oEa B
trepBoM upu6auXerrn nmefiso BaBrczr or erz. Itoua Mar(crrMaJrbua AJrrr ctrcreM co c{eprue-
cn[M rJraBEGrM Bepr(anoM I rrpalcrlllrecrE oroyrorByor api. ef = 7 -:- lrL, ,{anrnre g.na uaudouee
EETepecEBrx crrcreM IIptrBeAeEEr a ra6uuqax. Ilpeguoxeu reJrecnotr, rJraBEoe BepraJro noroporo
cocrouT us IIeErptrpoBaEEErx RoJrbqeBErx c(fepuuecrux BepnaJr c pa3JrunEbrMu apuBtrBEaMtr E
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cfiJromEbrr{ BTOpr4qEbrM ac(bepr4qecRrrM BepI(aJIOM. IlLapr'rra, EpIIBI4SHa I'{ trOJIO}I{eHI',Ie RoJIbqe-

Bbix sepr(aJr uogo6paurr raH, vro6rt llHasr,lTeILHO yMeIIbIIIT'rrIJ ROMy CI4CTeMEI rIO CpaBEeEtrIO C

TeJrecHorlorI, r{MeIoqI{M crlJrortrHoe c{eprvecxoe rJIaBHoe Bepr(aJro'

ON THE OPTICAL SYSTEMS DESIGNED FOR LARGE TELESCOPES' bYG' M' PO'

pou and, M. B. Popoua.- The numerical investigation computed for the cassegrain systems

with 25-m primary mirror has been fulfilled. The eccentricity e12 of the primary mirror

changes frorn0 to 1.3, The shape of the seconclary mirror is determined by exact formulae

derived from conditions free from spherical aberration on the axis of the system' The

diameter of the secondary mirror does not exceed 6 rn. The aberration of coma has been

investigated for field-angle 1', thus shown that it is practically linear with e12' Coma is ma-

ximalforthesystems with"asphericalprimary mirror, but when er2*7 -:- 1'1 it is practi-

cally absent. Parameters for the most interesting systems are tabulaterl' The model of a

telescope rvith a ring-shaped primaly mirror of rlifferent curvatures and a solid aspherical

.r.*a^ry rnirror his brro proprrrJ. l,Vidtt , curvature and Iocation of the ring-shaped

mirror are fitted to diminish significantly the aberration of coma in the system' com-

pared rvith a telescope having a solid or integrated primary mirror'

B nacronrqee BpeM-E 6ypnuft pocr actpo{I43I{qecnr4x uccrleAoBaHtri:rpll"^17
r{ rre06xoAr.rtr{ocrr,r npuueuaia Bce 6oree MoIr{Hr,Ie reJlecHotrbl. IIpaHTuKa rro*aBaJra'

oRrru*o, .rTo ceft.rai ,,pa*Tr4arec*I{ rlpeAeJroM AJrfl TeJIecHorIa co cIrJIoItrHr'IM sepr(a-

Jrorlr crreAye, arrruru'g;;*arp o*oro'6 * tp, roJrlr{[He nopfA*a 0,5-0,8 M' rrro

BbIBBaHO I,IeBOSMOII{HOCTbIO I{SIOTOBI{Tb u OT}IterIb SaIOTOBI(y 0OJILItrOIO AI'IaMeTpa'

-I[r_s nur1eosur* laroorfrrecxr*; cr{creM aror rlpeAen etqe MeHbItre - or(oJlo 1,5 u,

Go ,u*r," o6yc.noueuo BoBMolItHocr.EMI{ I4BToroBJIeHtrff SaroroBo* orlTuqec*o-

ro crer(Jra.
flo-eu4nlrolry, u 6nuxafimerrr 6ygyqeM Mo)ltHo oHtrAarb trpollpecca B IIepByIo

osepeAb B AByx HarrpaBJreHr4flx, nacarcIIII{XC.E 6O^JIbIIIIIX TeJIecHoIIoB' T' e' reJle-

cKotroB c TJIaBHbIM iepnanolt nl4aMerpoM 6Olee 6 u:
1) re;recHour,r c rJraBrlbrM SepKaJIOM II3 OTAeIIbHLIX SJIeMeHTOB (TaH HasLIBae'

Moe ((MoBar4qHoe sepKaJIo)) [1];
2) telec*onu, "'ror*r, 

(a, c-negoraTeJlE,Ho, rlr6xzlr) ctrJIoItrHbIM ,.trp&BJlflu

MbrM sepr(arroM, r. e. sepHaJroM, {rarypa l(oropollo HetrpepblBHo ltoppel{Tllpyercf

aBroMarr.{qec*oft cprcreriot (rar rueiiuue*us aAarrl{BHa.fl onrl.I(a) l2l.
tr4arorosnesue u orErr4r roHr(OrO SepHaJra (c rolullruoft uoplAXa HecfioJlbnrrx

,',urrr*erpo") rerqe ocyqecrBurl, -tr AeftcTBureJlbuo, [oAo6uaf rexHoJroru'r

(upan4a, co s,arrtrT;ruro oor"a rpy6rrrrru rpe6oBa,trflMr{ K or?r{r{ry u sOprr.re uo-

ieixrocrr; y*(e pa'pa6,ora,a 4tn sepnanr,IIolo creHJIa, a a[arrrtrBHafl orlrrrr(a

ar(rtrBHo pasBtrBaerc fl. l2l.
Te.necrou c Mo3auqHbrM TJTaBHBIM BepfiaJroM c orBepcrueu 1,2 lr, cocroflrqlrft

tr3 CeNrr4 ItrecTtryroJrtHbrx sepriaJr c{epnuecxofi {opltrr' lIsIOroBJIeH I4 ycIIeuEO

prO"r""rl ftpuir"rot urrpo6ru,,ecHo6 o6cepnaroplru AH CCCP [3]: Bepxalra

oToro TeJrecHotra B trpoqecce Ha6IIOAeHUfi neupepr,rBHo IOCrrrpyl0rcfl crIeIII{aJIb-

HOft aBToMaTEqecftofi ctrcTeMofi c IdctroJIbBoBaIlI4eM raSocBeTHbIX JIaSepoB'

tr4uerorcg trpoer(Tbl TeJrecHotroB c oTBepcTI[eM IIOpflAIta 25 u c MoSaI',ItIHbIM rJIaB-

IIbIM sepHaJlorvt [4, 5].
lloero,y upe4c#rnnercfl qeJlecoo6paausrlr u,yqlrrb BoBMoE{HbIe u sar'r6olee

rie,,ecoo6pa;r"iu oorrracHrde CtrcreMr,r, trpl4roA,bre Arfl 6oJrr,,,r4x reJlecfioloB c Mo-

ir"r"uir'r"6o ru6xutrt ctrJlortrHr,IM BepKaJIoM. OuenuAuo, B repByrc oqepeAb crle-

AyeT paccMoTperb nau6olee [pocrble cucteltr,r C MtrHI{MaJILHOft [flffHofi' IIO0I(oJIb-

Ky cro,rMocru *""uiirrec*ot or"r, (uourupon*a rerrec*otra z xyuo;r) pe,Ho Bo3-

pacTaror c pocToM l.rrrnbl TeJrecfiotra. ,(pyroe rpe6oBaH[e r 6our,ruouy TeJIecHO-

try - AocrytrHoe trorrox{eu[e +oHy0a. floatouy paccMorpl{1\'I cIIcreMLI tr3 AByx

sepr(aJr, I{Meron\Ee AocryrrHoe tro-Jro}He}rue soransuofi IIOBepxHocru npu trpI{eMJIe-

I,lri;;;a;p;rar (r.'.. ,6 6or"" 6 rrt) n Ar4aMerpe BropuqHoro sepr(aJra; rocJleAuee

qr"uaooOiueno uarorostrTb tro rpaAtrquorr,oft rex'oflorl.r{, r. e. uB cllJlour,'oro

ioraro"oircKa. ItaH trBBecr,o, ctrcreMLr IrB [Byx sepr(aJr Moryr 6rrrr' 4uyx ru-
troB - aa{oxarr,urre cucTeMr,r, y ltoTopblx BTOpUqHoe SepI(aJIO pactroJloffiello 3a

$oxycou in"uro"o sepnaJla' r trpeA$oraJlbrrbre - y Hux Bropurruoe sepxaJro Ha-

*ogrr., repeA {oxyCortt TJIaBI{oro sepxaJla [6]'
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TIenecruo, sro trpu paB,brx {oxycuonn paccro.sHtrrr, Ar{aMerpe orBepcru.E, pac-
cro.frHr4r4 Melr{Ay sepKaJraMr{ r{ saAHer{ orpesHe (r. e. paccro.sHtru {oHantuofi no_
BepxHocrl{ reJrecHorla or BeprrrtrHbr BropuqHoro aepxana) aaSoxa.rrtnrre cucTeMhr
rpe6yrot 6onee cnerocrrJlbHoro rJraBHoro BepKaJra, sro HeBbrroArro AJr.fl r{BroroBJre-
Hr,r.rr rrptr acSepzuecxoft {opue [ocJreAHero. ,(eficrnrnreJrbrro, Har{ uoxasauo n [6],trpl{ oAI4IraHoBr'Ix SltcqeHrpl4cr4Terax r{ Arrar,rerpax BepHaJr rlau6o.rrr,ruee orn,rroHe-
HEe noBepxHocrrr BparqeHr4.fr noHtrsecHoro ceqeHr.r.s or 6.urarxafirueft c$epu rpo_
tropqrloHaJrr,uo ny6y orr{ocr4reJrr,Horo orBepcrr,r.fr sepnaJra. floerouy ,rui rra 6yfient
paccMarpl{Bam_ aa$oxaJrbFllle clrcreMr,r, a orpar.rusuMc.fl cryqae]r clrcre1[ [peA-
{oxanrnrrx. V erux ctrcreM qenecoo6paaHo r{cr(Jrroqr4Tb r4B paccMorpeHr{.rr yno-
pasuBalotr{tre CI4cTeMhI' IIoCItOJILKy IIOCJIeAHI4e, Ka}t npaBI,IJIO, I{MeIOT qpe3r,IepHo,
Br,rcofitre orrrocr4re.nblrbre orBepcrua (npu paSyMHbrx ra6apurax BTop[rrHoro 3ep_
fiaJra tr AJrtrHe ctrcreMbr, rre [peBbrrrraroulefi 2-2,5 Ar.raMerpa rJraBHoro Sepr(aJra
czcreurr).

rloorolry orpaHr4qr,rMc.rr paccMorperrr{e},r npegsoxanr}rhrx yAJrr.rg.srou{rrx crd-
cTeM..c AI{aMerpoM TJIaBI'roro BepxaJra 25 m (ouenr,rArro, Mo}r{rro nepecqr,rrarb Bce.
lr'ruefiur,re ilapaMerpbr crrcreMhr z Ha npor4gsorrruhrfi 4lrauerp). By4eu paccMar-
pI'IBarb roJIbHo ror cnyuaft, HorAa rJraBlroe BepHarlo cIrcTeMLr aBJr.Eerc.fl r(oHI1t-
SeCHI'IM CeSeHI'IeM' IIOCITOJILHy MeTOAI4Ha LISIOTOBJIeHI4.II II I{OHTpOJI.E Ta(r,rx IIO-
nepxuocreft xoporrro paapa6otana.

1. Nleto4uxa pacqera

. Aru pacqera AByxaepmarruoft npe4$oxa.rrruofi crr.rrlrarnsecnoft cr{creMu,(r. e. cucrertbr c r4crpaBrenuoft c{epuvecrbft a6eppaqr.ret 
"a ocr,r) qenecoo6paa-

Ho r'IcrroJlr,SoBarr, roqHyro MeroAtrny, paapa6otauHyro HaMu 17l, ecnu r.,rasuoe
SepHaJro r4Meer trpor{sBoJrbHyro SaAarrHyrc surypy. flpuuenaa ary MeroAr4Ky rr
HaIIIeMy CJIyqarc' HOIAa .-IJIaBHO0 SepI(aJIO flBJIfleTCfi HOIIUqOCKI4M CeqeHIIeM, Ha-
xoAr.rM c;uegyroqufi pa4 {opuy.rr Ar.rr rorrHoro npo{zJlx rroBepxHocr[ Bropr.rqHoro
SepKaJra:

Bz - A2 + y\+ tltgz (2qr1 * Zrryrrg (2qr)

rAe

J2 
- 2[attq(2rpr)*r@,

A t : Ut * @, _ x2) tg (2p1),

1*- 2d, - 11

u1:lf$t) !

91: arc[g --,--+-rr*\ei_ \"'' 
to:?"t]_frr'

(3) fi-q--11, (4\

(1)

(2\

(7)

+q-rr(1
(e?- q rZ,

r1\
' cos (2qr) / '

(5)

(6)

3yeu. d - paccro.rrHr{e Me}nAy BepKaJraMlr (ncer4a trorro}fiureJrr,uoe), q - pac-
cro.flHr4e {oxa;isuoft rroBepxHocrtr or Beprtrr4Hr,r rJraBHofo 3epHaJra 1q'> o, ico,
{oxyc cr,rcreMr,I rraxoArrrc.rr cnpaBa or Beprurrrrbr rJraBHoro ,epr,uri,- a q <0,ecJII'r oH JreiIiIIT crena), r1 - paAl{yc KpI,rBr{BHr{ rJraBHoro BepHaJra, e1 - ero an-cqer{rpr4cr.rrer; fir u yl - AenaproBrr noopAr{Harrl trpor.rBBoJrr,Hoft iovxu upo_
{una rnan.noro BepHaJIa, Jre}fiaql{e Ha [yse, BxoA-fitr{eM B ctrcreMy rrapaJrJreJr.Ho,
onrr'r'recxofi ocul r'2 Lr uz - noopAnHarbr roqHr{ ,rpo6rm BTopUqHOro sepHaJra,
trpulraAJTelltarqrle aroMy ,fie Jryqy, Ho orpalrieHHoMy or rJIaBr{oro Bepr(aJra.

I{a'raflo HoopA,rHar rraxoAurcfl B Ilerrrpe r{pr,Br4,Hbr npu Beprtrrrlre noBepx-
EOCTI{ fJraBHoro SepHaJra. o6r,Iqno BeflusuHr,r ur, ei, rr, cl u q cqtrTarorc.a r{3BecT-
H6IMI,I I{ fIO IIITM BbIq,ICI,trIOT XZV UZ, T. E. OtrPEAEJI,flIOT IIO TOSHAM rOSHI,rft UPO{UN6
Bropr4rlHoro Sepr{aJra. Pagrayc Hpr4Blrarrhr rz ilpv BeprtrrrHe Bropr4qHoro Bepr(aJra
Molr{Ho rraftrn ua $opuynrr

2d (d, * o\/.: --------lJi-
2d*q-fo'

rAe 16 - BaAaIrHoe Soxycnoe paccro.Erlrle cr{creMhr B [apaxcrrarr,uoft o6nacru
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lgl. @onycuoe paccro.Errme f' gln [porrsBoJIbIIOIO Iyrla Mo]ItFIo uafirz I{3 Bblpax{e

Htr.rr, Aalruoro s [7]:

., ltrlfq;rr_,,_ ar
!- uz

floCne arolo JIeIHO BLIqI4cJItrTb I{ orCTytrJIeHIle OT yCnOnuft CrlHyCOB

- l[, oupe4eJr.rlrolqee KoMy cucreMbr' a ran]He uaftru u 4JIuHy rIflTHa

6l \l' - I'o)
4v6-'

/6

t1e l' - paccroflHtre trao6pa)fieutrE or IIeHrpa troJrfl

26a' 6(f'- l'o)w
tl:=:---7-,

ln jo

L66e f' -
ITOMbI

(8)

[9]. Tiru B yrJloBoft MePe:

(e)

T\ew-yIoJIIIoJIfspeHEr.otctyrrreHtreAoTc6epbl'Itacarcqefic,EBBepflulIe
Bropr4r{rloro 3epHaJIa I4 I4Merotqeft paAl'ryc 12, p&BHO

A:r2 +tr7r-A?r-rz-rt-d. (10)

2. PeaYur'rarbr PacqeroB

llo upuoe4eHHblM BbIItre {opMyJIaM M},I cocTaBIIJII[ [porpaMMy AJIfl 3BM

EC-l020,3aIII4caHHyrcHaMaItrI{HI{oM,ESbIHePLl|,utrpoBeJIEpacqeTblMHoII{x
Bapr{aHTOB cr4cTeM lrurarpo" 25 ru. Brrl BBeAeH BcIloMol'arelr,rir',rft IIapaMerp c1 :

:4- I, xoropr,rfi l.3Me,fl;cfl ot-l (c{eptrqec*oe rrlaBrroe Bep*arro) 4o 0'3 (ru-

uep6o.rror^) c 
-uarorvr 

0,01. PaAzyc HpI4BrrBHr,r rJraBlloro 3epr(aJIa trptrIrl4MaJr 3Ha-

"rerrrag rt : - L20, -85 M; 3HaqeHl4fl q uprnu,ua.ru,lcb paBHEIMu _5 a -20,0L v,

ffi ;; ': _ 720 M paccro'Elrl4e MelI{Ay sep*aJraMl. rIpuIruMaJIo s,aqe,I4r
- 4 - 40; 45;50; 55 na'

vroJl uon.fl speHr{.fr ?, Bo Bcex cJlyqaflx IIpI4HIIMaJI0-E paBHbIM t' (uanecrno, uto

KOMacBbICoHOftTOqHOCTt',rotrpofloplll4oUanr',uazo',r'e'rtrHefiEo3aBI'I0I{ToT
yrJra rroJrfl, a rroroMy Her HeobxoAruocru r.{ccJreAoBarr, ee trpl{ Apyrrrx yrJrax

i"r"llaO,;ppaqtrflM[ acrrrrMarl{BMa r4 r(pl4Brr,Hr,r rloJrfl' oqeBtrAlro' Mo}nHo upe-

ue6peqr [pr{ cToJrb MaJrbIX IIOJIflx apeuur. Peaynr'taTr,r pacqeroB IIaHeceHbI IIa

rpa{rnn (Pttc, 7-4)',
I{a pucyuHax tr3o6pa}Heua saBI'1cI'rMocrE' HoME'r or cr trPI paalrblx Suaseultfx

,r, i, q 
.lt7i 

H, puc. t upegcraBJIeHLI cl4creMr'I c. rL : -1'201'1 
(t' e' otnocureJrr-

Hoe orBepcrr" "ru"o'off-;;;;;" 
A:1:2'4) u q- -20'01 m ($oHarsuaa

IIJIocHocTr,paclloJloHtellaHapaBHI,IxpaccToflflu-flxHaI(oTIJIaBHoIo,TaItI4oT
;;;;;;;"-rip*ur); d npunuiraer slraareHrln 40' 45' 50' 55 n' Bce JrrrHeftrlble pa3-

MepEr Ha prrcy,Kax A;fi ; Merpax. OueBragno, rrro saBl4cl4Moorrr BecbMa 6nraaHu

H nunefrnnron, oprr"in- ","'u*u' 
co csepltuecHrau (c' : -1) TJTaBHLIM 3ep*aJroM

Bo Bcex cryqa.sx ,*aro, uau6olr'ruyro nortny; [o Mepe-yBeJrl4qel{r{.fl c1 KoMa yMeHr'-

rnaercfl.Ao HyJrfl r{ AaJree craHoBtrrc.E orfiqurrruuoil (o cr,rcreMax c uruep6onu-

qecr(I4M rrraBEr,rM ,ffi"r"""1' Toqxu ue-peceueuufl ItpI'IBr'rx c ocbro 
"6"-t-l::-i-X

pr"v""r)( 
"Ooa*ra'IeiE'r 

r(py)fiHaMu - ollz coorBercrBylor cl4creMall c HyJreBou

noMofi ('r. e. annariotr",'"*"*)' Ouenz'quo' rrr: ^'^i-"'^Y rlny""* 
arIJIaHarI{qe-

cHtrecr{creMurr*"rr-"rrrep6onlruecHoeuIaBIIOesepHaJIO(tt}0)'
orMeruu, qro AJrr{rr,ofuo*y"rrur" atrJraHarr{qec*Ee cl4creMbr r4Meror I'JIaBI'IO'

BepKaJIo, fioqrr4 r{e orJltrqarotr{eecfl or: uapa6onou4a (puc' I a); arlr me ctrcreM}'r

uMeIoTBTopI4qHbIesepHaJIaMeIIbIIII4Xpaauepoe,IIe}I{eJII,IctrcTeMr,IcHopoTI{ENII{
f6'O.IenuAHo,TpyAHocTtrIIBIoToBJIeHtrflIJIaBHoIoSepI(aJIaBoBcexcflyqaflx3a.
ur.", or rr, tO] i-uorpu.ruror rro Mepe [epexoAa^or ctrcreM c sepKaJIoM c{epuue-

cxoft soprrtu, n oror-.*au c uapa6ortrsecHuM (ei - t : 0) 
',runep6oluuecHl{M

Bepr(aJroM. SalretrM, rrTO CpeAI{ CI{CTeM, trpeACTaBJIeEIlLIx Ha pu}' L-4, LIMeIOTCE

cucTeMbr co BTOptrqHETM Sepr(aJrorrr, uecnua MaJIO OTJrtrqaroilItrMc-fl o:r csepr'r' -
aro aIraJlorr, ar"r# [u,t'ia-HtrpHxeMa [6]' xoua srux clrcreM IreBerI{Ka' a

rJraBrroe BepfiaJro ,r.# vn"ooy* 4ro noHTpoJr.fi aJrJrr{trcolrAaJrbrrylo {op"v' Ir9-

[o6urre ctrcrer\,rbr d'"A.;"';;;iZonu-ot ofru1rruec*nfi ranrepec. ,(uanterp nto-
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v/,1
Ctl

Pzc, 7, Itoua cucreu o rJraB-
EhrM Bepr(aJroM yMepeEEot cBe-
rocurlEl (A : l:2,4\; h :: -!?0 M, q: -20,07' M,

Itpecfarifir orMesCHEr clIcreMbr IaJFra-I{fipfixeMa, r(pyxr(aME - crr
creubr Pr4{.r-I(perbeua. @onyc
crrcTeMbr pacnoJrolr{eH llogpeAulre
MerI(Ay rJraBHbIM LI BTOpI,rtrEBrM sepHa-
raMu. , - d, : lr0 M, l' : 60 u,
[r,raMeTp BTopr{tIHOlO Aepfiala D,:
: 8,43 m; 2 - d: t*5 tr, l' : lQg p1,

D' : 6,3 M; 3 - il:50 w, t'-
: 180 m, D' : L,2Mt 4 - d : 55 u,
l':tt20lir,D':2u

/;,,
,f -/

vft

Pnc. 2. Itoua cucreu c rJraBEbrM BepHaJroM yMepeE,ofi cBerocrrJrbr {A : t :2,4); 11 : .-l2o Mr?:-5M,u:1'
Ooxyc clrcteuu HaxoEr{TcE BHyrpr.r cr{creMrr or{oJro rJraBuoro BepxaJraI - d: 40 lrl, l' : l}b y, D, : 8,3 M;
2 - d: Lb u, l' : 160 nr, D, : 6,1 nr;
a - d: 50 u, l' :270 m, D, : L,2 tt.,
4-d:55 \t, l':600 u, D,:2,08 m

v/,r

tr/

Prc. 3. I(oua cucren
q: -2o,Ol M, a : 19 

rJranrrrlr sepRaJIoM BBrcoRofi cBerocrrJrrl (A : 1:7,7); rr: -85 M,

(DoHyc cucreMbr r{axoAr4Tcrr Brryrprr crrcreMhr oHoJro tJraBHoro Bepr{ara
1- d:33 n, l' : 58,1 u, D, : b,8 M;
2 - d. : 35 nr, l' : 84,9 in, O, : &,bB mi
3 - d: 30 n, l' : 280,6 M, D, - 2,04 rt;

Puc' 4' Itona cncrcu c rJraBEbrMBepr{aJroM B'rcofiofi cBerocrrJr'r (A : r: r,7); rr: -g5 M,S:*5M,w:lt
@oryc naxoglrrcf BHyrpu cucrelrbl or{oJlo rJraBlroro BepxaJrar - d:33 M, l' : t2b,B tt, D, : b,64 u;
2 - d: 35 rr, f' : 170 rrt, n, :4,LL m;
3 - rl: 39 rrr, f' : 4t2,9 m, D,: 1,g1 m

PtrqHOIO SEPHAJIA YMEHI,TIAETC,q C POCTOM B}iBIIBAJIEHTI{OIO $OHYCHOIO PACCTOfl-Eurl cr4creMrr l[ (plrc. 1-4),tla p.,c, l_4 rax,re crreAyer,'rro rrrrrrr.re trapa_MeTpa cr rra HoMy rreBrraqf,reJrbno, trocxoJr'r(y npr. fiepexoAe oT q : _5 ;;?
Q : -20,01 rr norra noqrtr rre rvreH.fiercfl.

flprane4eu AaHllbre AJIfi HarI6oJree r.Hrepec,Brx Arr-a trpaHTuKr[ ctrcreMr{a qucJra
trpeAoraBneHHbrx Ha pno. 7--4 (ra6.rr. 1-g). Bce cucrdubr tr3 ra6Jr. 1-s 

";;;;uAearrb,oe ac,paBrreHtre csep,nsec*oft a6eppaqr,rr4 Arr.E rosnu Ha oc' ("p";;;;;
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Ta6nuqa I

11 : -120, 00000, r, : -48,00000, 
d : 45'00000' q : -5' 00000' s' : 40' 00000'

fn,: {60,00000, w:60',00000, 113:7",0687\, k:2,916666, c,:-1 ,0000

119 ,99895833
119,99062463
I 19 , 97395551
119,948947 47'
t 19,91559532
119,87389207
1 t9 , 82382902
1 t9 , 76539567
1 19, 69857977
119,62336728
1[9,53974235
L19,44768729
119,34718262

74,99983724
74,99853539
74,99593280
74,99203172
74,98683552
74,98034878
74,t)7257725
74, 96352800
74,95320938
74,94163116
74,92880460
74,9t47 4253
74,89945948

0,12499756
0, 37493406
0, 62469460
0,87416138
1,12321593
4.,37 173881
1 ,61960928
1 ,86670508
2,11290217
2,358074r3
2,60209245
2,84482565
3,08613925

0, 00000000
0, 00000026
0, 00000199
0, 000007'64
0,00002086
0,00004652
0,00009065
0,00016048
0,00026437
0,00041 184
0,00061346
0, 00088088
0, 00122678

160,00455743
160,04102652
160,[1401644
160,22363089
160.37002607
160;55341 146
160,77405088
t6t ,03226380
161.,32842699
161.,66297644
162,03640962
162,44928809
162,90224047

0,5
7,5
2,5
DE

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

10, 5
v.,5
12,5

lo': {60,00000'

Ta6lrrqa 2

11 : -120,00000, 
12 : -25,71429, d:50,00000,

f n' : 270,00000, w :60',00000, qll : 7" ,65975,

g : -5,00000, s' : 45,00000,
k: L2,906250, cl :- 1,0000

1 19 , 99895833
119, 99062463
119,97395551
tts,94894747
1 19,9 1559532
1L9,873B9207
119,82382502
119, 76539567
119,69857977
119,62336728
7L9,53974235
t79,44768729
7L9,347 18262

84,99852940
84,98676368
84,96322734
84,9279106r
84,88079877
84,B2L87zLB
84,75LL06t9
84,6fr847 tLL
84,57393215
84,46744935
84,34897747
84,2t846591
84,07585860

69, 99986498
69,99878526
69, 99662841
69,99339956
69,98910647
6g ,98375956
69 ,97737 192
09,96995942
69 ,96154079
69,95213768
69,94177479
69,93048001
69,91828454

5t,99978282
51 ,99804617
5t,99457705
51,98938387
51,98247g42
51,97388104
5 1 , 96361088
51,9516962'l
51 ,93816983
51 ,92307056
51,90644376
51,88834198
51 ,86882573

0, 08333004
0,2499110t
0,41625452
0,58220182
0,74759340
0,91226905
1 ,07006695
1 ,23882402
1,4003753L
1,56055381
t , 7l 9t 9013
1,8761L224
2,03114512

0,00000000
0,00000030
0, 00000228
0, 00000873
0,00002381
0, 00005300
0, 0001031 0
0,000182i5
0, 00029935
0, 00046504
0,00069056
0, 00098816
0, 00137090

0 ,00000001
0,00000076
0,00000584
0, 00002239
0, 00006 106
0,00013591
0, 00026434
0, 00046688
0, 00076705
0,001191r1
0 ,0017677 4
0,00252776
0,00350360

f'

270 ,0 1 195086
270,I07b0266
270,29914637
270, 5B7il6388
270,97208218
271.,45517840
27 2,0371.8669
272,72080689
273,50ti61529
27 4,397 077 40
275,394.'t6316
276 ,50 t7 6455
277 ,721i 1607

0,5
\,5

'E
4,5
5,5
b,D
7r5
8,5
9'5

10,5
Ll,5
12,5

Ta6rraqa 3

rr: -85,00000, r,: -28,75676, 
d:33,00000, q: --5,00000, s':28'00000'

Io' : 125,263!6, w :60,'00000, t113 : 2",40306, /' : 4,021978, c1 : -1,0000

0,5
1'5
2r5
3,5
4,5
5,5
6,5
7,5
8,5
9,5

r0, 5
LL,5
72,5

0,11 175930
0,335t4812
0,55814702
0,780494 1 6
1 , 00 192489
L,222L70"l1t
1.,44095129
1 ,65800497
I ,87302581
2,08572323
2,29579050
2, 50290940
2,70674885

125,27 l1955t
125 , 33J144688
125,46418569
125,65783639
t25,91705657
126,24273414
126,G35997'14
127,09822642
127 ,(\3107 132
128,2?,646882
128,91666654
129,ro7 42';:000
L30,51217489

Ut,cr *z A2 A t'

Xr Ur Uz A

Xr Ut *z U2 A
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TaS.rrrrqa 4

rr: -85,00000, r, - -20,00000, d:j85,00000,
lo' : 170,00000, zo: 60",00000, I/3:3",10878,

g : -5'00000, s' : 30,00000,
/c : 9, 583333 , cr :- 1 , 0000

84,99852S40
84, s8676368
84,96322734
8t,,92791061
84,88079877
84,821872r8
84, 751 10619
84,66847 lll
84,57393215
84,46744935
84,34897747
84,21846591
84, 07585860

49,99980538
49 ,99824965
49,99514475
49 ,99050386
49,98434695
49,97670098
49,96760018
49,95708645
49,94520983
45,93202897
49,9776t185
49, 90203648
49,88539172

0, 08822893
0,2ti453407
0,44038048
0, 61546050
0, 78946366
0,96207562
|,13297697
1,30184210
1 ,46833802
1,63212314
1,79284601
1,95014410
2,10364246

0, 00000001
0, 00000082
0, 00000629
0, 00002411
0, 00006565
0,00014588
0,00028311
0, 00049875
0, 00081693
0,00126414
0, 00180864
0,00265990
0, 00366780

70,01409450
70,t269487 I
70,35318238
70, 69385287
71,15056365
71,72548565
72,42t38660
73,24166895
7 4,190417 58

0,5
7,5
2,5
,tr

4,5

6,5
7r5
8'5
9,5

10, 5
11,,5
72,5

175,27245831
176,45342900
177 ,85986514
179,37930235

Ta6"nlrqa 5

rr:- 120,00000, r,2 - -48,00000, d:45,00t100,
lo' : 160, 00000, ru : 60',00000, 11 iJ : 0,, ,37g64,

S : -5,00000, s' : 40,00000,
& : 1,036666r cr :- 0,2950

r 1 9, 99895833
1 19, S9062489
1 19, 97395750
r19,94895513
1 19 ,91 561 62 5
1 19, 87393880
119,82392022
119 ,7 65557 4,4
I i9,69884686
I 19, 62378436
1 19, 54036532
t1g,44858459
I 19 , 34843651

74,99983724
74 , 9985351 6
74 , 99593 106
74,99202500
7 4 ,986817 12
7zr, !8030759
74,97249664
74,963384t5
74,95297,164
74,94125832
74,52824507
74,91353244
74,89832105

74,99983724
7 4,99853504
74, 99593010
7 4,9920213r
74,18{i80702
74,98028505
74,9i245262
74, 96330645
74,95284266
74,94105683
74,52ru4399
7lt,9'1340857
7 4,8977 1447

0,12499985
0,37499604
0, 62498166
0,8749496t
1,12489269
1,37480361
I ,62467 490
r,8744989,1
2,12426778
2,37397338
2,62360729
2,87 316077
3,12262470

0 ,12500 Ii2
0,37503019
0,62513980
0,87538367
I , i2581563
i,37648960
t,6274it967
1 ,87878006
2, 13050525
2,382ti8991
2,63538903
2,88865786
3,14255202

-0, 00000000

-0, 00000000
0,00000000
0,00000000

-0, 00000001

-0, 00000002

-0,00000003
-0,00000003
-0, 00000003

0, 00000001
0,00000010
0, 00000027
0, 00000058

0, 00000000

-0, 00000014

-0,000001i0
-0, 00000423

-0, 00001156

-0, 00002581

-0, 00005040

-0, 00008944

-0,00011t777
-0, 00023093

-0,00034521
-0, 000110767
--0, 000696i 2

160, 00161980
160, 01457860
160,04049844
160, 07938380
,160,13124142

160,19608030
760,27391173
1.60,3647493t
160,46860897
160,58550900
1fi0 ,71547012
1 60, 8585 1547
Le/l,01467070

I 60,00000i05
i60, 00000970
r (i0, 00002858
I 60, 0000ii080
i60,0001 i 104
160, 000 18553
I 60, 00029206
160, 00043996
160,000ri4013
160, 00090497
160,00124843
160,00168600
160,00223466

0,5
1,5

3,5
4r5
5,5
6,5
7,5
8,5
9,5

10, 5
71 ,5
72,5

Ta6.nnqa 6

rt" - -720,00000, r, .: -48,00000, cl,: 45,00t)00, q: -5,00000, s':40,00000,
lr,' : 160,00000, zl : 60',00000, nls - 0',00024, k : 0,000667, cr : 0,0935

1 1 9 ,99895833
1 19,99062503
1 19 , 97395860

9,94895935
g,9t56277'.1
I,87396452
9,8239704'L
9,76564640

1 19, 69899363
9,62401341

19,540707'18
9,44907658
9,321912338

0,5
1,5

3,5
4,5
5,5
6,5
7r5
8,5
9,5

10, 5
LL rb
12,5"

754
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Ta6;rI'rqa 7

11 : -85,00000, r": -20,00000, d:35,00000,
lo' : 170,00000, ta: 60',00000, r1l3:0",70177,

S : --5, 00000, s' : 30,00000 ,

k:2,163333, c1 : ._0,2050

84,998529111
84,98676449
84,96323366
84,92793t$L
84 ,88086524
84,82202063
84,75139ti06
84, 66898552
84,57478196
84,46877735
84,35096261
84,2213276f3
84, 0798613S

49 ,99980537
49,99824844
49,9951 3543
49,99046798
49,98444859
49 ,97 648061
49,967 16824
49,95631659
49,94393166
49, 93002039
49 ,9(459067
49,69765141
49,87921255

49 ,99980536
49, 99824809
49,99513272
49,99045756
49,98422010
49,97641696
49 ,96704396
49 , 9560960 I
49,94356721
49,92945077
49 , I 1373903
49,89642349
49,8774947 L

0, 08823460
0, 26468705
0,44i 0892 6
0 ,611 407 54
0,793ti0804
0,96965653
1.,14551841
1,32115855
1,49654123
1,67163004
t ,84638779
2,02077638
2,19475675

0 ,08823625
0,26473163
0,44129569
0,61797426
0, 79481330
0, 97 185885
l,r4gl57 14
1,32675460
1 ,50469789
1,68303396
1 , 86 181004
2,0410737 4
2,22087306

-0, 00000000

-0, 00000000

-0,00000001.- 0 , 00000005

-0 , 000000'13

-0,00000028--0,00000050

-0 ,00000080

-0,00000115
-0,00000150
-0,00000174
-0,00000173
-0, 00000123

i70, 003 1B 141
170, 028635ti5
170, 07955975
170, r5598504
170,25795859
170,38551,342
170, 53E81 86 I
170,7i787960
170,92283847
171,15:.82422
17i,41098323
l7 1 ,694t:.i968
t72,0044c603

170,00000118
170,00001089
170, 00003176
170, 0000ti668
170, 000 1 1996
170,00019740
170,00030618
170,0004",:'496
170, 00065381
170, 0009i423
t70 ,00 t24914
170,00iti7288
1 70 , 00220 I 19

0,5
1,5
qE

JrJ
4,5
5,5
6,5
715
8,5
9,5

10, 5
1.1,5
12,5

Ta6nr.lqa B

rr: -85,00000, rr: -20,00000, d:35,00000, g: -5,00000, s':30,00000'
fo' :170,00000, ta : 60',00000, q13:0",00026, k:0,000800, h:0,0267

84 , S985294 I
84,9867647'3
84,9ti323551
84,92i94t99
84, B8OB8458
84,82206380
84,75148029
84 , 609 i3484
84,5.7502836
84 ,4691 6190
84, 351536ti3
84,22215385
84, 08101499

0 ,00000000
.-0,00000024

-0, 00000186

-0 , 00000714

-0, 00001954
--0 ,00004366

-0 ,00008530

-0,00015148.-0, 00025043

-0 , 00039166

-0 , 0005860 r

-0, 00084504

-0 , 00118411

0,5
lr5
c(

4,5
5,5
6,5
715
8,5
9,5

10,5
11,5
72,5

trpEEqZtra @eprvra trona3aJla, qTo o11 BbrtroJrg.EeTcfl c Toql{ocTblo 11e xy1r1e 10-8 M}

r. e. 0,01 MKM). B ra6iltrqax trpuBeAer{br:
1) xoOpgzu&rbl fl11 Atfrfrz, /2 T6IIOH up9{u11fl rJIaBIIoro tr Broptrquoro sepI(aJI''

2) orctyu.neutre A or c{epbr pil.fi Bropr4qlroro sepxaJra lra aouo !21
3) {oxycnr,re paccrosrlfr.fr f' Ha Bouax y1.

li ,u.rulre nariAofi ra6iluqbr Aagbr uapaMerpbr ctrcreMbl (nalx4aa ra6rtrqa
xapar(repusyer oArry cucreMy):

TL, tz, d, Q, s' : d + Q, l'0, w, 1113, k, cr,

rge s/ - paCCTOfIItre {OKyCa CtrCTeMbI OT BepItrIIH},I BTOpuqHorO AepI(aJIa' /, -
noa{{raquerrr ItoMbI rperbero tropfl[Ha. B ta6n. 7-4garut crrcreMbl co cireptr-
qecnuMrJraBlrbrMBepr&iloM; Bra6;.5w7- crrcreMbrctrorrrr4-c{epuqecn[MBTo-
ptrqHbIM BepEaJIoM; B ra6Jr. 6 u B - cIlcreML,I rlaua Prtulr-ltpetreua, Jluruefr.-.

rrbre eAuHtrrIBr yKaBaHbr B Merpax.

3. Souarr,Ebrfi Tenecxofi

Harr6onrmuft rpanrnuecru[ft ulrrepec trpeAcraBJlalor ctrcreMbr co c6epuse-
cl(trM MOSatrqEbrM IJTaBHEIM BepHaJrOM, trOcnoJrbr(y c{eptrSecfttre EJIeMeETbT TaRoro
BepnaJra JIerHo u3roroBtrT6 u trpoltoHTpoJltrpoBaTb. B to ?fie BpeMfi, KaH CJIe-

i ?5.

XL At Ut A !'
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nyer rrB rrsJrolr{eHHoro (cM. pr.,c. l-4 r ra6r. 1-B), 3ru ctrcreMbr o6na4aror uaz_6o.nr,ruefi nouoft (za cucreu c oArrHaHoB'*z f[, a,,],' no-pu'i;r;;;ft 6";;;;;;;-KAJI) U, CJTCTOBATEJIbHO, HAI,IMEHbMIIM ,trOJIE3I{6IM IIOJIEM 3PEHI,{f. IIPEAC'AUNNEIIX
nara6oree ecrecrBerrnbrM antrponcuMtrpoBarb ac{epnuecir6.-ripnrro xaxoft_.rru6o
crrcreMbr c nptreMJreMoft ra.rrlr uynenori rouoft_(uaupr,]Mep, crrc-reuy c napa6orz_qecHuM rJraBrrr,rM sepHaJroM trJrr{ crrcreMy pusu-I(perr,eua) *rrr*, csepu-qecHtrMl4- SepHaJraMrr. O4naxo trptr ST0M slrcro aJreMeHTapHbrx BepftaJr, " oco6er-Hocrlr s6nueu xpafl orBepcru.rl, troJlyqaerc.rr oqegb oo"u-i* lacJrtr roJrr,fio se uoft-rrd rlo rlyrrr yMeHr,meHr{.8 orlrocr,rreJrbHoro orBepcTrr.s fJraBnoro Bepr(aJra go ! : 7EJIiI MeHee' qro npzBoAtrT K yBeJIEqeIItrIo ra6apuron reJrecnotra tr ero crouMocTtr,a MexaHtrqecHa.E r{oHcrpyHqufi TeJIecHOtra Mo}ner oHaSarbc.tr HeBbItrOJTI{UUOfi Crpe6yeuoft roqHocrbro trpr4 coBpeMeHHOM ypoBHe MamzHocrpoenua).

B ro xre BpeM.fi zB BbrpafifteHv.fl Errrr nooq. tgl cnegy;;;6 , trepBoil{ npz6nu-
)r{eHr{u fio.Ma trpotropquoHaJrr,Ha pasHocru soxycurrx paccroxnuft-qeurpirsuoft
z npaeeoft aon. floarorty qene-coo6paaHo paccqtrrarb raxyro coBor(yrrHocrb crr{r-
Mar\rqecHrrx TeJrecHorroB co cSepuuecltuMrr fJraBHErMtr Sepraru*r, o6rqefi ocr,rccI4MI\{erpI{[ u o6quu {onanrurru rroJIeM, qro6rr *uro4*ft orge.naurrft reJrec1otr
o6;ra4a.rr sHasareilbEo tnensruefi Houofi, EelneJrr4 ar{BUBaJretrTUUft euy ,"ra"*ooco c6epuuecnulr rJraBlrrrM BepnaJrol{ oAHoro paAtryca HptrBusHrr.

Paaylreercn, trptr eroor cleguee sonycnoe paccro.EHr,e Bcex aJreMeHrap,brx
TeJrecnorroB AOJrlr{Ho 6rrrs o4r.traHoBr,rM. flpu arorr [peAcTaB11.serc.rr I{eJreco_
o6paanr,rlt Airfi yilporqel.Il.fl TexHoJrorr{rr r{BroroBJre,Itfl crrcTeMbr paccql4Tarb r4 pac-
rloJrolr{I4Tb aJret{eHTapHEre TeJrecHollr raHI{M o6paaolr, .rro6nr r4x BTopuquble aep_na.rra o6paaoBarrr{ HerrpepBrBHyro [oBepxHocrs (eoo6rqu 

"o"opr, 
,r{;p;;;;;trd.flpn arou rJraBrroe Bepnarro cocraBr.roro ,"r"chorra 6yor, 

-ripa4"ruur"rr 
co6ofttra6op HorIbI{eBbIx yvaCtnon c69p c paarr4rrur,rMrr paAr{ycaMr{ nprlBr43Hr,r; firrpru{a

r4 r(oJrtr'lqecreo 3rr4x r{oJrer{ u 6yget onpeAeJr.ETE nOMy flOryqerrHoro reJrec1otra(g.rra xpatHocrr{ HaBoBeM ero BoHaJrr,HBrM ,ar"a*oo6*). paayrvreercfl, Ha}r{Aoe
ItoJIr'IIeBoe crfeprauqcxoe SepHaJro B cBolo oqepeA6 lroxrer'6r,tm paBAeJrego rra aJre-
ueHrBr (no o4rnuaxoBoro paAl{yca Hpr{BrraHbr r,r rremarr{re ,ra ,roiepxgocrr{ c{epu).

Ilpr.rne4e,lt AarrHrre BorraJrr,Horo reJrecnola c I,o : 160 u r4 orBepcTr{ eM e :: 25 m; oH cocror'rr rra rl.flrr{ orAeJrrrHErx crr4rMarusecnr{x cucreu c o6qeft ocuo
cr4MMerpr4r{ (onruuecxoft ocoro) lr_o6rqr.rM BropurrHr,rM sepr(aJroM ArraMerpoot 6,2 u(ono Ire .sBJrr{erc.fi MoBaLrrrHbIM). f.rranuoe Be^pxaJro uepnoft cr{cTeMbl (xorrnoor.eurir
SoHaJrr,rroro renecxona) r{r,reer Arrar,rerp 12,8 lt (ero qeurpaJrr,HaE qacTb AuaMer_pou.6,2 M, oqeBr4Ar{o, ne pa6oraer, 6y4yurz Baar(paHrrpoBaHa BToprrqHr,rM sepna-
.lrom).

rJapamerprr nepeofi cr{creMrr cJreAyroqrde:

\: -720,10537 u, e\- O (cgepa), rz: -48,27081 u, 16 : t5g,53 n,d:45M,e: -5M, s':40y.
Itoop4r'ruatbr rorlex npo$uneit rJlaBrroro r'r BroprrqHoro aepr{aJr, a ra6}r{e or-

cryrlfleHIre BropI,{stloro Sepr{aJIa.or-cr}epsr, xacarouler?cs ero s Bepr-trJ4He rr prMero-
utrefi paArayc HprrBr{BHr;r tz: 

-4B,2ZOgt rr, r,r {oHycurre paccronuran gla nyueft,fipoxoAflqllx qepe3 ETII roqr(r{, paccqrdraHbr rro MeroAr.rKe, olr.rcaHHofi nr,rme.
.{na cracterrrr N 2 r4ilreeM (ne.rrlrur.runr e?, cl, q AJrfl Bcex crdcreM oAr4Ha6oBbr, [oaro-
My Mbr rrx ouycxae:n)J

\: -720,30303 trr, t'z: -,48,78049 tr{, 16 : 158,8 M, Dt: 16,8 y,
Dr: 72,8 m,

t[e D, - HapyxlrLrft^4r,ra,uerp uraBHor.o sepKaJra, D2- eto nnyrpeuur.rfiAr4aMerp.
,(nn cr.rcreuu N'ir 3 r{MeeN,r

\: -720,40547 v, rz: -49,04632 xr,
Dz : 16,8 u.

,(nx cucreurr N 4 nolyqaeM

\: -120,56027 u, rz : -4915055 xr,
D, : 19,8 u.

f6: 158,4 M, Dt: 19,8 u,

f'o : 157,8 M, Dr: 22,6 v,

196



f{,na cr,rcteurr J\ir 5 IIaxoAI4M

rr: -120,664/t v, rz : -49,72376 u,
:22,6 m.

16 : 157,4 M, Dt: 25 u, Dz :

3rn ugrr, cr4creM coe[ulrfleM rar, qro6bl upo{uls Brop[quoro Bepr(aJla 06-
paBoBaJr HenpeplrBlryrc HprlByro (ueo6aaare;rbHoe rpe6oBaHtr{e, o6ycnouerlnoe
rexgoJrorr,reft usrorosreulrr); paccro.aHrrfl MelI{Ay BTopr4qlrblM sepr(aJroM rll co-

orBercrByrorqrdM noJrr,qeBblM c{epuqecnrlM Bepr(aJroM r4aMeHflroT B He6orlruux
npeAeJrax,.rro6r,r coBMecrrrrb raao6paxreirz.fl, coBAaBaeMbre rrMI{; [pr{ EToM cI{-
,crelra nplro6peraer He6oJlbmyro c{eprauecxylo a6eppaqurc, BeJIIaTII{Ha Xoropoft
He rrpeBbrltraer 0,01 MM, qro BrloJrr{e [o[ycrl{Mo.

Cpegnee {oxycuoe paccrorrur4e Bcex cr4crer{ -160 u. Ecnu r,irasuble sepr(aJla

BCex rr.f,rrr CI{CreM upIIMLIHaIor ApyI K Apyry (r. e. ue I4MeIor upoCneron), ro I( B

DroM Cryqae Ha BroptrqHoM BepKaJre l{Melorc,fl uepa6ouue BoIrbI (I(oJIr,qa [I{_pu-
rrofi e HecnoJrbno carrron"rpon); aru aorlr,r pa6oraror B Har(JroI{IrbIx tlyqHax, Cile-
,Ayer r{B6erar}, 6or},mr4x yrJroB noJr.rr BpeHrrr, TaH r(aft nprr aroM Mo?r{er upouaoftrra
rrorraAaHr{e cBera? r{Ayrr{ero or rJraBlroro SepKaJIa o4uofi cl4creMbl, Ha BTopI{qIIoe
iBepxaJro 4pyroft crrcreMbr, qro nprtBe[er n rloflBJrel{r{Io pacce.Elrlroro csera. flo-
ur4ulrovry, uau6oree paql{orraJrr,HblM cJreAyer crr[Tarb rtoile w: *2', qTo co-
orBercrByer uonepeqHl4Hy 20 Cu n {oHarr.noft unocnoctra.

3auerulr, qro, Baplupyfi rrapaMerprr d r,r q, MolI{Ho rIoJryqI,ITr, Ml{oroqucJrel{-
r{r,re BaprraHTbl cr{cTeMbl ,- vB rII{x Mo}ItHo, Haupl4Mep, nr,r6patr, cr4cTeMy c HaI{6o-
.Jr ee TexHo Jrof I4sHbIM BTop I{IIHbIM 3 epH a Jr OM'

Mrr c{opuraponaJrrl cr{creMy ltz tttru orAeJrbHbrx reJrecnotroB, Ho Mo}nHo rlc-
'noJrE,BoBarb rr Apyroe qr{cJro reJrecxorroB - rreM rax 6o,nrme, TeM Jlyqme HaqecrBo
raao6pameurrfi Ha Hparc rroJrfl.

Onucannas crcreua Molr{er flprrMerlxtr,c.rl Kafi AJr.rI acrpol.IoMirsecrux Ha6[ro-
gennft, TaK rr B Apyrux o6racr.Ex Hayrr{ rr rexrrr4r(rr, HarrplrMep AJIfl paAr{oreJle-
cxorroB (aureunrr), reJrr4orexHr4r(u, Jraaeplrofi rexnurra Lr cBflBId Ila cy6MrlJIJIuMer-
poBbrx BoJIHax.

Anroprr flpr[BrrareJrbnrr H. B. Creureuxo Ba rroJreaHoe o6cym4eulre I{ Itpldrr.rxy.

!ena6pr, 1979 r.
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OT HOCI{TEJIbHOE PACIIPEI E JIEHI4E E OOE KTIIBIIOCf,#" 
523. 853'34

IIO IIOBEPXHOCTII BOIHYTOIT IIIOPAIilII4OHHOIT PEItrETI(I{,
mMErotrlEfr yroJr EJTECfiA

B. I(. Ilpoxo{reB

flo {opruyaau' AaEEf,IM n [1], c yseroMuBMeEeEIr.ayrJra 6uecxa! tro rroBepxEocrr,r- BorEy-
roft 4I'r{parqraosuot pelllerl(tr EpoBeAeE 4aa yumpa{uouerosot o6Jracru crrer(rpa pacqer

orEoctrrerbEoro pac[peAeJIeEIIr a(f{enruouootu tro ee troBepxuocrr [n cpeAEeM ceserrr..
Pacser AJrff perrrernu, raueroqeft R : 2b0uu ur[ : 600 nru-l, cpaBurrBaerc.E . c . rrgMepe_
ErrEMrr. 9ro conocrasrreEtre rrpEBo4nr n 

"ruaogy, uto e(pfentzruo f4eftcrByroqarr rpaur' b.
ItrTpIIXa pelIeTRLI MeEbItre ee reOMeTptrEeCI(OrO pa3Mepa U COCTaBJrser 700/o OT BeJrtrqr4EEI [rar.a
d pemerxr, r. e. bld: 0,7' Paccruorper xoA pactrpeAeJrerrr.E, ero [mrapuua B aaBrrcuMocrr4
or trapaMerpos ,R u .lf perrerarr. 

L.
RELATIVE DISTRIBUTION iOT EFFICIENCY OVER THE SURFACE OF CON-

cAvE GRATING WITH [A BLAZE ANGLE, by v. K. prokofieu.- The relative distri-
bution of the efficiency over the surface of concave grating has|-been calculated and con-
eqr:e[ly campareJ with the measurements of the grating with ,? : 2b0 mm and y'[ :: 600 mm-1. The comparison between calculations and measurements has shown that the
effectively acting side-b of the groovc d equals approximately to b : 0,7 d, thus [beingsmaller than the geometrical sizes. The dependence of the efficiency distribution on thi
parameters B and tr/ of the concave grating has been discussed.

._,(.rrx pacuera xoAa .e{{enrznuocrra tro rroBepxHocrra oornyroft 4nspanquou-noft pemernr(. B ynbrpa{uoneronoft o6ilacrr crrer(rpa ucuorrbBy;M {dp"#;;p;
ireAeuHbre s [1] gils rrocHoft pertrerr(r. B [1] paccuurprrudr., nri{pr*qL"-o,
Aeftcroyroqefi rpanu & mrpzxa pertrerr(r{, unreroqefi mar'd, : UN;intiar l- ;";-
JIO ItrTPI{XOB B MIIJIJIIIMETPE. fPAUr HAHJIOHEHA K UOBEPXHOCTII PEIIIETKTI trOA YT*JroM T - yuroM 6necxa.AJr.E Henoropofi 4tuurr roruu l,.u*.

Pacupegeneuue gusparuponannoft a,eprutr otrpeAeJrfierc.E {ynrqaeft
@ (r): (r#)' , "o.

_. t.- & sin (g - 1,)u _ h.fi d _lln 
lir_ ,

a Arrr{Ha BoJrrrbr B Mar{cr{MyMe

^20Amax :71V: SIn T COS l- ,

3gecr, F:0,5 (cp *,p'), 0: cp - e', & 9 nk - uoprgox crexrpa.
Brrpanrenue Arrrr rrapallerpa u r{o,{rro rrarr.rcarrr B Hecr(oJrbr{o

I4cnoJrr,By.rr $opuyly qlr{paxqlrorruofi pememtw k}u: d (sin rp f
Fh (. 1,"., \u-n; (to cos T - -1. cos p) .

(r).

(2)

rp' - yr.rrr,r rraAelrr,rrr r,r 4nrfpanqr,rr.r,.

I/IHOI{ BI,IAE,
sin g'):

(3)

34ecr Lr,^ - AJrtrrra. BoJrHbr B Mar(ctrMyue 6necxa An.s I IIop.sAKa, ],, - gruna
BoJrrrbr, AJrfi Koropofi zqerrr pacilpeAeJreur4e.

.{ra roruyrrrx gzspaxqzounux pemeror{, r{ax orMeqeuo n [2], yron 6recxa
?t'._r. e. yroJ Me)r{Ay HopMaJIbIo r( rpagr{ b mrpraxa n uecurofi HopMaJrbro B Aarr-nofi rosne B nonepxuocTrr, r.rgMenrrerctr B gaBucuMocrlr or ygareirg l; or'rep-
mrrr{br pemernrr (pzc. 1):

?t: Yo f Oi, rge tlr: arcsin # . (4)

flpe4ctan;rnerctr r'rllTepcclrr,rM npocJreAr{Tr, Ira}rerrelrr{e yr.ta 6necxa rr coor-
BercTByrorr{efi 4.nrarrr,r BoJrHrrr l,;,r, 6.necna AJr.a cpe4uefi Sorrbr pertrernr{ or rra-
paMerpoB pelrerrrr.r: paAr.ryca HpxBr.rBrrrJ _R n suc"na rrrrpr.rxoB Iy' uu-1.
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FIa puc. 2 upune4enlJ BaBrrcr{Mocrl{ xoAa hi,* \Irrr HecRoJrbHrrx rr4rloB pe-

rrreTor(. Mu, urgron, qTo BaBr{cr.rMocrta Li, ya oT li - rroJro*(eHufl Toqxr4 rra rloBepx-

Irocrrr pemergq rrpaxrrrqecx[ iluuefiHbi. Onu coxpaHflIor cBoft BrrA AJrfl rpylrrbr

perrreToK, y KOTOpbrx ocTaeTcfl IIOCTOflHHLIM IIpoIlIsBeAeII]!re RN, I(aK. ATO I4JIJIrc-

crpupyer rtpfiMaft 2.'-'n'ffioru 
1 u Z xapa*Tepr.r,yror I,IBMeHerII4e xoga l,;,^-^rIpI'I rr'MelleHur4 R ,,pE

""";;;;;;; 
1/ : 60d *n-i r.r,rra trpr.r rr'Melreuuu Iy' or 600 Ao 1200 MM-1 rpu ro-

;;;;rrr*; R :250 utrt. flpaune 2-4 xapar(repr'Isyror BJrr4rllr{e r'rBMe}reHufi

arr.rcJla 1[ uu-1 uprr [ocro.rllr]roM fi : 500 ulr'
flepexo4a H pacuery orrrocl{reJlr'Horo paclpeAeJreuua , aS{exrlrBHocrrr rlo

troBepxllocrz noruytofi p.-.r", ro Sopuyllau (l) rtrn (3)'rteo6xogunto BHarb

nanrnrry bld,, era BeJlr4rrl,Itra irarrMeHee lISBecTHa. Motxtto, HOHeqHO' Oilpe[e-

Jrr4Tb ee reoMeTpuqegntr, gCJII{ IIB-BSCTH6I yIJIbI rpeyIoJIbHoIO CeqeIII{'fl upO{rang

rrrrrptrxa, Har( aro 
"g"rrrio 

n [3]. ORnaxo 4eftcrnure;rrnrrft upo{unn Itrrpllxa SrIa-

r{r{reJrluo CJIOlttHee, IjIaBHbIM o6paSoM 3a cqeT Ae{eKroB I{apeBaI{uE Inrplrxa, qro

""npoO"o 
paeo6pauo s [4] gns cJIyqa.E^yCraHoBItI4 peltrerltl'I B cxeMe c1oJlb3fltr{e1o

;il;;;; A;, oorr.* t".iril, "l'"< zdo A; rau 6rino uaft4euo, '.*o bld = 0'B'

Jlerxo BtrAerb, qro BeJrr4qrr;g.a bld 4- 7 yt cyq,ecrBeHHo yMegbltraer BeIUtIIIHy

flapaMeTpaU'cJIeAoBaTeIbI{o'HecI(oJIbRopacll]flpfleTI(oHTyprpraroftpacflpe-
g;a""^-O (1,, l) no troBepxHocrrr peltrer*r{. Conocrasfle,l4e xoAa pacqerlrllx HpI{-

Br,rx, rroJryqeggblx IIpI4 paBIlbIX SHaqeHuflx bld, C exCtepI4MeHTaJIE'HO IltBMepeHI{bI-

Mr{ [oBBoJII{r oIIpeAeJIIItr, gefictoylou{yrc BeIuqI4IIy oTHoIIIeHI'Ifl bld' to Hpafiueft

Mepe AJrfl trsMepeHrIbIX perlreTor('
'Mri pacuoliraeu usnrepeur,rnurr pacilpeAeneuraa^-,{{e*rr4BHocrrd tro rloBepx-

r{ocrr{ AJr.fr rrecr(oJrbr(1rx BorHyr"r* pe-"t6H c fi : 250 ulr u Iy' : 600 MM-1 Aflfl

ylr,rpaouolerosofi o6,nactn cileKrpa'

,[,lr aflax perueroK pacqer trpoBoAr{rlcfl c II0IIOJILsOBaIII,IeM so-plryl (2) u (3)'

ilp;"p;;;;.'6uroo rpl'{I{flro: yrorr naAeu{n 
"(p = 

10o,5, 0 : tso' B cepeAr{Ire

perrrerr(r{ AJrI{Ha uurrri, 6necxa" }uo,*:2200 A" E1 p"' 3 upnneqenbr peayJrr'-

tarr,r paCUeTa rrpr,r BIIaqSHLII4 OTIIOUISIIII.TI bld : 0,7 CulOrunbIMII HpI4BrIMI{ AJI'E

,p"* n""" roo, i216_,-1440 uaM0"A. ,fl,ouonurarerrErro rpI,IBeAeHbI pacqerHble ItpI{-

Br,re AJrfl AJrr{H BoJ[r ZOOO u 2400 A AJrfl I{rlJrlocrpaqrrrr saBI4cr{MoCrI4 xoAa npl'IBr'rx

paclpeJreJlerlrrfl or [JrrdIlr')r B0JIHT'r' - ocr{TeJ]Lrrbrx eAr.rrrrr-IllrprxoBr,re HptrBbIe - peByJIbrarLI I4aN{epeHI'Iu B orII
qax. Pacuerrr 6r,rnr,r [poBeAer{br npr4 rreCHOJrr,11LrX sHarreHr4-gx orHomeglls b/d' ttar
lor(a3brBaeT cpaBHeHrre c r43MepeHr4flMr{, [pI4]IflTOe BHaSeHI're bld:0'7 gaet go-

cTaToIIHO XOpOmee col1Jlacue pacqeTllblx I{ IISMepeIIHIJX AarIIIbIx'
Ha erorr )r{e 11116. 3 uonaeiHo IIoJIoEteEIIe AByx pacqergrlx Toqelt (Hna4pa-

"r"rn)-go" 
1216 a,npr,r sHaqeHr4r.r orrrouerrus blcl: 0,9^6rMrt er'rgr'ru, 'rro fioHrYP

pagflpeAeJrer{r4fl cynlecrBel.Igo cyBI{JIc.fi, IIpI4MepIIo ta 20o/o IIo cpaBIISIIIIIo c HOII-

rypoM rtpv bld' : 0,7 r{ 3r(clepr4Me}IraJrr'Hr'IN{'-"'Taxrrr 
o6paaou, [pr{BeAerrgoe cp-aBrreHl4e pacqeroB c I4sMepe}Irr.sMrr rIpI{BoAI4T

r( orlTuMaJlbro*y "ira""rtvro 
bld:0,7, tITo, Boo6lqe roBopfl, Ire ilporrrBopeql'I7

nnno4y [4].
Brop"o;t tsbrBoA: c yBeluqeHr4eM AJII{IIbI BOJIHLI AOBOJIbIIO 6r'rctpo BoSpacraer

uupuHa I(oHTypa pacflpeAeJleHl4fl, qTo BIIoJII{e oTseT[I,IBo BIIAIIO rra puc. 3.
'Dru 

-rprri "ytq""ru"rr*o 
Bo3pacraer TaHII{e ilpl,r yBeJII4qeHuI{ ql'rcJra mTpI{-

xoB Ha *rrrr*"rp (1/; t p, ,ereon&ro, paAl,Iyce ItpIIBI,sIIbI. Ha puc. 4 upunegenar

pacqerHble r(o,rypbl pacrpeA-e,reHrr.a 
'6ti't*t'nt'bt" 

[JrtI pernernl{ c R :
Z ZSO uu n Iy' :"1,200 nnr:t. Illupur{a Horlrypa rpl{- EroM BoBpacraer rlpr{Meplro

sa 2,00,.6. Aro Bo3Moinuocrr{ conocraBJrerrrrfl C prrc, 3 e eron locJle,[HeM pacqeTe

rrprrH.trTo ro }r(e sHaalerlr{e Xo,*:2200 A. AJIfl cepeAl'rllbr pemer}tl{'

Sanuro.ren[e

flprane4errubrft sbutre IeoMerpl4qecnrafi uerog pacllera.. orllocI'IrerIr'11olo pac-

upegererius as{exturnocrr{ rro II0BepxHocrra noruyroft 4u(lpaxqr'ronrrofi pemetxr
]IoSBoJIgeTuoJIyquTbAocTaToqHoyAoB[eTBopI,{TeJIbIIyIoHapTI4HyeTolopacllpe-
AEJIEEIIfl B CIYIIAE, HOIAA AJIffHA BOJIIIT'I PACC}IATPI{BAE}IOI9 YqACTHA CIIEKTPA CY'

qecrBeHHo r{eHr,rtre uara pemerKl{, r. e. [pI{ x < d, Ilplt atou oltpaHtrqeHuu
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<a 4 Mit-Z'
Prc' 1. Cxerlra ranaeseulrrlyrJla6uecna [plr trepeMeqerrrrr tro troBepxuocrrr aoruyrofi gn{pax-qr.roHuoft pemerr{rr

!I-9a ?,rr*.Eeutre ri,,,, - ArrrrEr,r BorrrrLrB Mar(ctrMyMe 6recHa tro troBepxEocru noruyrofi 4u{-.paxquonuofi pemerx]r
J-E:250 nru,N:600nnr-1; 2 --R:500 IrNr,,y:600 nn-r n .R:250 MM, rr':1200 nn-r; B-.R : 500 MM, /Y : 1200 MM-r; 4 - R : b00 M,N : 2400 nrnr-l

orr,,t)r'--

[ /o z0 ,to z /o zo l,Nn
Pzc. 3' Pacsersoe (cuao-muue nrrun)trEBMepeggoo (mrpuxonne nusar) Dacroelenerre nih-
gfiffi";Fr"', Eo cperEeii qacru BorEyroft 4zSparq,ofuoft peuerrw (h': rBO-il;ly-:
7-1218A, p-1440, a -1610, .t-2000, s-ZtOOi,
Psc. 4. Pacveruo-e pactrpe]qeJreYe^^o${enrzouocrrEotroBepxEocrr uoruyroft Au{parqrosuoftpemerltu (R : 250, aan, .trf : 1200 

"rrfta-r)

1 - 1216 L, 2 - 1610, ,, - 2000 A

MOrr{HO AOCTarOqrro xopomo trpeAcraBr[rr, xapafiTep pa6orrr pertrerKr{ B npoonrtr-
pyeMoM trpu6ope. Tlanorxeuurrft uero4 yqurbrBaer roJrBno 4eficrayroqi.";;-puHy mTpuxa pemerfir{ Ir reoMeTplrro rornytofi troBepxuocTr, Ee rrpugr(Marorc.Er
Bo iHtrMaEtre {nauuecnze Epoqeccbr Ea troBepxuocru pemerrz, oco66uuo 

"""i"orrposBJr.Eloquec.E trpu ?v = d, T. e. BBauMopefi"crlnn ra4aroqeftaJreKrpoMarHur_
Eofi BorHLr c MeraJrJroM troBepxuocrz pemermu [5].B aaHnroqeHue aBrop Bbrpamaer oBoro 6Jrarofrprocru o. M. repacuuory ulI. B. Ileficaxco'y aa nofiea,o-e o6cynr4enue, A-pt' hro6anr aa qeEHBre y*asa-
IIv'fr z trpoBeAeHtre r[BMepeEufi pactrpeneJrenux a{{enrzBflocru rrecr(oJrbnux Bor-
Eyrbrx 4u{panquouHbrx pemeron.

,{exa6pr 7979 r.

,t.
a

3.
4.
E

Jlrrreparypa
freficarcou, Ir. B. orlrrr<q^cjler{TpatlEnrx nprj6opon. JI.: Mannuocrpoerr,re, Lg7b, c. bfi.
Michels D.-J.- JOSA, 1974, 64, N 5, p.'662.
Paymttart C. f .- Onrrna r cronrpocnoitta, lgb7, Z, l.k Z, o, Z7g.
If oaruoe A. B.- OX,III, 1971, 38, J\6 1, c. 56.
Maca.aoo C. A., fln.oonee e. A.- Onrr,rna 11 cfier{rpocftonns, 1977,49, J,,J! 6, c. Ll.2g,
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AttAAEM14fl HAvI{ cccP

II 3 B E C T IT fl HPbIM C}tO fi A C TP O O IT B UqE CH O fi O E CEP B A T OPI4 II

Ton LXIV, 1981 r.

XPOHI,IITA

B 1979 r. B o6cepBaropl,Il4 coBAalIbI ABe HoBLIe ra6oparopl,Ill: Ia6oparopllf
fiocMr4rrecr(r4x nyueft lr .na6oparoprrrl MareMarrrqecnlrx MeroAoB o6pa6otHrz acrpo-
,{r.ranuecnux ualtepenufi ,' 

B naqane oxrx6pn 1979 r. n o6cepsaroprrr{ npoxoglrJla Hayqllaff ceccrrfl rro

upo6;reue <Cotuqe u coIHesHo-SeMIIbIe CB;I3I4D, opraHI,IBoBaHIIag OTAeIeHI{eM

$raauxu r4 agrpolIoMIall AH yCCP, Hayunr,ru coBeroM no trp06reMe (AcrpoHoMI'Ifl)

AH CCCp r.r ttpr,rucnofi acrpo$ual4qecnofi o6cepnaropllefi.
B nor1qe uox6px cocroflJrrrcb BaceAallrt.fl ftouuccuu tro reMarl4xe IIrecTIdMer-

poBoro TeJIecHorla.- 
Cocrognocb rar()ne pa6ouee coBerqaHr{e c[eql{aJlr{cron .la6oparoprrlr HocMLr-

-recnofi acrpogoMr,{r4 (Mapcenr,, @pauqun)_c corpyAHl4Hartll o6cepBaropr{I{ rro
pe3yJrbraraM cotsr{ecrrroro Er(cnepr4MeHra <fanaxrr,rra) rr ro BonpocaM, Hacaro-

rrlrrMc.E 6y4yrqux coBMecrllEIx EncflepI4r'IelrroB.
Corpy4ul.rXu o6cepnatOpl{I[ rrpl4Hi{}lalu yqacrl,Ie u pa6ote ceI[I4IIapOB, Co-

,e.qarrrifi, xou{epeuquft, cuunoallynton: EropaxaHcltoro cl{Mnoarryl{a <Bcur,rxr,r-

Barorque anea4r,r,-Syopbl I,I o6t,ertrr Xep6ura-Apo>, coBeII{aHI4fl uo u.oAenau
TBBeBAHLTX aruoc{ep a }tuene; ceMlrrrapa uo npo6reuaM rrctroJlbBoBalrlr.fl TB-cra-
creN,r B acrpoI,IoMIlLI (Hllen); rl;renyrta I(oMI{ccI4I4 acrpoHoMllqecxoro__up3!gqo-
crpoeHr{-rr (Tpxyrcx); coBerqaHr{.r rro MarrIr{rHErM BBSBAaM (CAO AH CCCP);

cooeolarrrna <ConpeuenHr,re MeroAr,r rIoBbrltrelIua e{{exu4BHocrl{ acrpoIIoMlrqe-
cHofi cseronpueMrrofr a[traparypbr>i (Ftaqnnenu, ftprrrrr); Bcecoroauoro ceMl{Hapa

<<AHryalr,nrre upo6neur,r coBpeMeHHoro acTpoHoMI{tIecHoro upu6opocrpoellr4fl))
(Mocxna) r4 [pyrr4x conerqaurafi no paBrIrqHbIM HayqHbrM u Hayqllo-opraHr{Ba-
qr4oHrrblrf BorlpocaM.

Itpoue aro"o, orAeJIbIIbIe corpyAHI,IHII o6cepnaropull yqacrBotsaJll{ B pa6ore
XVII feuepantnofi Accalr6,neu MAC u corryrcrByloqlax cl4Mnoarryr{oB rr KoJIJror(-

BrlyMoB, Apyrrrx coneulauufi, Hor'r{eper.rqlrfi, upoxoguBltrI4x 3a py6enrort. 
-'B 

ItpriucHyro acrpo{usuuecxyro o6cepnaropuro rpIreB?riaJrr4 [rrfl o6rqero
,oBrlaHoN{Jrerrr{fl, }ra cra}r{r{poBKy, gla o6cy}fiAeHrr-tr rd BrlrloJrrreuld.tr coBtrIecrHl;rx
pa6or, rra6nroqenrnfi ua xpyurrbrx reJrecrorlax corpyAHr{nra pa3flr,rsuBlx yqpe}rt-

,4enufi Harueft crparllJ lt sapy6erxuble yqeHble'
B o6cepnaropuu B EroM rogy 6rrnr.r: fl. Be.n;nac-, B. I4nanonjl-(EorraPlla);

f. Blrpalra",rltlt,-8. Itaruau, 3. Pynn (Beurpun); It. fltprror (fAP);-O'-An-r-
Bapec (Ity6a); II. I{onooxyy (MHP); il{. }tnr,saua .(tlexocnonanna);_B*.*Baficc
(Ancrpna); M. Byrr$con, ,(. ,(arr4xru (Anrmla); A. Barr -Apgeu, fl. H^opgaru
(fonninai,ra); A. 3re,narr4, O.M. Hr,ruoen_ (Ilopnerux), 9. Illnppep JCIJ]A);
0. Br",rxy, trlI. Tyounuen (@uunan4un); O. Eapnr,e, ?I{. Ey;recrexc, fI. }tpy-
Berrbe, )I{. }typrec, C. I{yuurn, A. Manrrrr, A. fIerr.I (tllpauqna); Eaprelr, f . Itrcp,
Xarrxlrnc, f. Xepeu4enr (OPf).

Ha aaceAauusx V.reuoro coBera o6cepnaroprrrr c AoHJraAail{rr BI;IcryrIIrJII{:
B. Baficc, <tr4ccre4onanrar Ap-aneBA B Bencxoft o6cepnatopulo; @. Illeppep,
<rtr{cc.negonanua Co.irnqa n Crau$op4e>.

B aapy6exrubrx nol{alrAr4poBr(ax n 1979 r. uo6trsar pflA corpyAIIr{KoB o6cep-
Baroprrr,r. H. B, Creureuno Blrealnan n Bonrapr.{ro AJIfl yrlacrlrfl B coBelrlaHrrrr flo
2-u ie"necxouy; C. tr4. fouacror z T. T. I-{an 6rrnlt n f,(P AJrE coBMectuoft pa-
6orr,r no reMarr4r(e ItAfIf , T. T. Ilau BbreB?fiaJl ryAa Bropr4qHo Afl.fi yqacru.tl B pa-
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6ore Mem4yuapo4uofi rrnoJrbr uo {uslrne co.rruqa; Io. c. E{uuoa rpr,r HeAerrrtr
HaxoAr4Jrc.fr s flontllle AJr.E coBr{ecruoft pa6orr,r no upo6.rr"one o(Drarxo , ,uooro-
I{I4fl 3Be3A)' ItpOMe roro, ilo npl4uraltreEr4ro rroJrr,cHlrx noJrJrer oH npr,rH.Er yqa-
cl'lre B pa6ore XIX ctea4a florr,cxoro aorporroMrdqecxoro o6qecrna;'H. H. bre-
rraH-flll BbIes)IiaJIa n llorr,Iuy AJr.fl npoAoJrlxeur{f cosMecrnoii pa6orri [o [porHo-
B t4potsarrr4ro colneqnoii aHTr,rBrrocTI4.

A. A. Bonpqyx Bbleailiat n Illnefiqapr{rc Ar.E yqacru.rr B ooBerr{aHr4r4 no Roc-
Mr,rqecHuM reJrecHorrar,r, -r Hana4y r GIIIA na lenepattuyro Accalr6lerc u Ftor_
JT0HBI'IyM N 54 L'IAC <Flay.1116rt rlccJreAoBaHr.rfl c troMorrlbro nocMr.rsecxoro reJre-
cHora), a raKlrie ss _Oparrqnro Arr.E yqacrr4.s r ouepe4noft B0rperre ITHEC - <<!Iu-
repxocMoc). JI. B. rpanlrqnnii u A. @. Jlaryrlru 6nnz so-(Dpauqlru e JIa6o-
paroprrr.r HocMr,rsecHoit acrpoirouuu (Mapcelr) AJrfl o6cynr4euun HeHoropbrx
TexHI4qecHI'Ix BonpocoB rlo coBl,recrlrbrilr axo[eprrMerrralr. A. 1VI. Seepena nrrea_
?HaJra ryAa ?I{e AJrfl conr,recrrrofi o6pa6orxu peayJrbraroB Dr(cneprrr\{eHra (faJrar{-
TI'IHa)' H. H. CteuaiLsu yrIacTBoBaJIa n pa6oueu coBeulaHr4rr no rrporrroBar\{ coJl-
uesuoit anrr,rBr{ocrr,r, [poxoAraBrrreM B Boy.ngepe, CIIIA. H. B. CreureHr{o ABa}r{_
4rr 6r,r.n n CIIIA, rAe yrracrBooa;r n pa6ore Melr{AyrrapoAHoro coBenla}rr.{q no roA},
corHequoro Mar{crrMyMa v coBetr{aHr{fr <Te.rrecnonr,r 6y4yrqero>. B 4exa6peIf. B. cremeuxo 6nrr s Aurore. M. E. Boapuyx u H. c. uyuu.", nprr,rrrr' yqa-
crlre B pa6ore 3-ro conetcno-Srancnoro coneqanua no {lralrxe BBeBA, npoxoArrB-
I{9r9 u Oranrrn4r,ur. T. C. farxlrna yqacrBoBaJra n pi6ore Cralruoalryriru :fru'SA
MAC B Topouro 

^(rtau-aaa)._tr{.__f 
.tr4ouceeB rrocertr,rr ciIIAarr yuac"rg n pa6ore

clrunoauylra, J\t! 86 MAC. B. tr{. flpouux Bbrea}r{aJr o ItauaAy-na leuepairruyro
Acca,u6.rrero MAC s cocraBe rpyrnr;r rrayrrHoro rypr4ar{a. A. A. cr.rruir"r. oii"s fluonuu ua XVI Merx4ynapo4uofi rousepenrlr, rro nocMr4qeonrm{ ryqaN,r.
A. B. Cenepur,rft snreaxa.n s Aurrlrro r,r @piuqrrro, rAe BrrcryrrrrJr c Jre6rlrr.silrr4
rro rryJrrrcarlr.rnnr colnqa, o3HaHoMll:.lcfl. c pa6oraur,ruo orofi npo6leue, a raHlRB
yqacrBoBar Bo Bcrperre ITHEC - <tr{rrrepxocMoc). B. A. E$auon r.r JT.'tr{. L{net*
noB B reseHl'Ie Mecrlqa HaxoArrJrrrcr n (Duunau4utr Errfl rrpoBe[errr4.rr rra6nro4enrah
(cor.nacoeaurrbrx c rla6rro4euragMr{ }ra PT-22 ItAo) rui l4-v paAr,roreJrecnors
Xenr,cr.rnncnoro yHr4Bepcrrrera rexHoJrortrr4 p.EAa Blreraraxrror"iHrx o6t,eHtoe.
P' E. fepm6epr nrresntar s @I4nr.ErrAr{ro 4na urenlra renqr.rfi n Xe"urcranmcxou
yHr.rBepcr,rreTe.

B 1979 r. B. fI. @olrr,rlr yctremHo Batr{I{rI{Jr ltarrArdAarcnyro Ar.rcceprarlr{rc,
trpeAcraBrdJr Auccepraqr{rc r{ Barqr{re A. I. 1l{ep6axon.

Br,rmnr.r r{B rleqarr{ t. 59 u 60 <tr4sBecrraft Hprrlrcxoft acrpoSraar.rqecHofi o6ct,p-
Baropr,rrr), B Mae cAarr B treqarb r.. 63, n 4exa6pe - HacrofltrIwfr., 64 rav.


