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pESyJIr,TA TLI CIEI(TPAJIb]IbIX I4CCJIEAOBAIII4ft
COTHEXIHbIX AKTMBHbIX OBJIACTETT

XtrA (CAJIIOTE-1rl

A. B. Dpync, I. M. fpevno, A.A. l.y6apen, II. tr{. I(nruyn.
B.Ir. cesacrnxnor, A. E. cerepunrii, E.B, creruenxo, rt. fI. (Deorrucron

B runape-{eBpaJre I,r urorre-r.rroJre 1975 r.op6r,rraJrbnr,r\r coJrHclrnr,rrrr.eJrecxorroM craE.
qura <Calrot^-41 c{ororpa{rlpoBalrbl crl,rrrrarr{q}rbre crrerrphr anTr4Brrr,rx o6racteit B yqacrr(e
970_1430 A c upocrpancrBeursrM paapernerr{eM B-5" n.r.r,rpuonrrrra 0,8 A. [pr,rnogxrcn
pe3yJrbrarbl Sorouetpr,rz 145 sMrrccuonnrtx rr,ruur,l B crrexTpax AByx corEesrr,rx Bcrrbrrrre4

'ra Slonxyla. [Inr,uu rIoEoB ycI{JreHLr B ax?r{Brbrx o6racrgx BuaqrrreJrr,Eo 6orr,rue (ycr,rre-
EIre Ao 21, paea tro cpaBrrerrrrro c rreBo3Mytqeunr,rlr Coruqen), .rolr nlrrzu neftrpam,rr,rx are_
MerrroB (ycranerrae 1,5-3 paaa). B cuerrpax afirr{Brrr,rx o6lracreii t cnonofiuoro Cotuqa
3ar'rerEr,r r,raru6rr runarli, HepaBrroMepran trJrorrrocrr, BAoJrr, uzulari, cBr{AereJrrcrByrotq[e
o raroft rne rornori crpynrype repxnerl xpouocsepr,r r,r nepexoAuoii o6tacru Melr{Ay xpo-
uoc{epoii ra xoponoii, xanas ra6rroAaercg c rraBeMurrrMr4 reJrecrorrar{rr B ctrexTpax ur.rxnefi
ra cpegaeii xporuoc$epn.

tr{ayueulre npo$nrefi rr.rntrti Lo r.r Lu cla6rrx Bctrbrrflex n (rroxnyuou [or(aBr,rBaer, qro
npEIJrb.rI ,runrrt pac[rupeHbl rJraBHbrlt o6paaorrr Ba cser rrrapx-a{{exra E BaryxagV.tr lr1ly-qelllrg. B o6lactra o6paaonanr,ra RprilJrr,eB g:r[x rlrnfiiii DJreKTpoHEa.s r{oEqeuTpaqrrff Bo
sclbltrlRax I4 {roHRy;rax ne=2.1013 cM-3, xorIavecrBo aror\toB BoAopoAa B ocEoBEoM cocro.E-
'nzII s cror6e ceareHr4eru L cttz Nrx 4,7o2ocNr-2, fttrHerlrrrecHafi Ter{fleparypa zorn = 15.
'103 K. B anrr,rsgr,rx o6racr.sx nun L0_100 paa 6onrtre, a 1/, r r0-10b paa *uni*., ve*
s cuoHortroii xpolroc$epe. Cregonarem,no, rrourroaqr.r.rr B ar{rr.rBrrort o6racru (cra6rre
BC[bIIrrRrr, {roxrymr) s 102-10a paa 6omme, seM s cloHoiiuoii xportoc(fepe.

I4ayuerlre Ao[JrepoBcntlx cABI4roB .rrraurari so Sronxyrax troxaa]rBaer, vro o6,nacr:u npo-
'Tl{BorroJro}Rrloii uolapuocrlr {otoc$epnoro Mar}rr,rrr{oro rroJrx cBs3ar{br MemAy co6oft uepea
xpolrocQepy r trepexoArryro o6nacrr, Melr{Ay xpolroc{epotl ra xopolloii [errr.EMrr, flaaama
.ABl'Ilr{ercs raa o4roIl vacrra {loxnyJla B Apyryro BAoJrr, rrerJrr{, Aocrrrrafl cxopocr:ert 6onee
100 nlr/c n nepxrert ee qacrr,r. <Typ6yrerrtnbreD cnopocrrr ABr,rmerrrtfi orurrr so {roxny-
.Jrax rar(E{e AoxoAflr 4o 80-100 nu/c.

SPECTROSCOPIC INVESTIGATIONS OF SOLAR ACTIVE REGIONS ON
(SALYUT-4), by A. V, Bruns, G. M, Grechko, A. A. Gttbareu, p. L Klimuk, V,I, Se-
uastyanou, A. B.'-seuerny, N.v, stesltenko, K, p. Feolttistou.- with the aid of orbiting solar
'telescope (OST) installed on the board of <Saiyut-4> stigmatic spectra of solar active regions
(the spectral range 970-1430 A, spatial resolution 3-5", spectral resolution 0,3 i,)
lvere photographed during January - lrcbruary ancl June - July 1g75. Intensi-'ties of 145 emission lines in spectra of trvo flares and flocculae have been obtaineil.
.spectral lines of ions are much more enhanced in these spectra (up to 2t times
as compared with those of quiel, sun) that the lines of neutrals (enhancecl in I,5-B
'times). Spectra of active regions and quiet Sun show the kinks of spectral lines and flu-
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ctuations in the intensity along the lirie which ale characteristic lor [he line structure
of chromosphere observed with the aid of ground based telescopes'

Examination of Lo anrl LB-profiles of weak flares and flocculae shorvs that the wings

of these lines are mainly broadened by Starl<-effect and by damping of radiation. At the
level where the wings originate theelectronic concentration in flares is n"x2.1013 cm-3'
the column density of hydrogen in ground state rvas found to be Iy'r : 4.1020 cm-2 and

kinetic temperature Tuin= 15000K. Inthe active regions considered n, is 10-100 times
larger and /f1 is 10-tb0 times smaller than that of quiet Sun (the ionization is 102-tOa
times stronger resp,).

The examination of Dopler-shifts of lines observed in flocculae shorvs that the re-

gions of opposite polarities of photospheric magnetic field" are connected by loops. PIas-

ma moving along these loops from one side of flocculae to the other can reach the veloci-
ties-100 km s-1. <Turbulent> velocities of plasma, as derived from the width of line
profiles can reach 80-100 km s-l.

Y.nsrpa{uoJreroBafl o6nacrr, coJrHeqHoro ctrenTpa trBlrtre'rcfr uara6onee

un{opnalunuoft [n.s uccJreloBaurtr *ulrr,ecxoro Cocro.flur{ff Bepxurrx cJroeB

arMoC{epbr Conr.rrla. Xopouo trlBBecrHoe .flBJIeHI,Ie roHxoft crpyl(rypbI
aHrynsHbrx O6naCtefi, TaI( Ete HaKI{Clloxofiur,rx yuaCtxoB COIHIIa, trpI{Bo[.EII{ee
r( I4BrI46y (ua,touy) II HepaBlroMepuoft trJlorlrocrll (uouepex gzcnepcuu) crer(r-
paJrbubrx Jru:u:u'fr.1 Tpe6yeT, BO-nepBbIx, BhICOI(or,o trpoCTpaIICTBeHHorO pa3pe-

rrreHrT.fl TeJrecHotra, Bo-BTOpbIX, CTUTMaTmqHOCTLI CIIeHTpa.

flepnr,rfi CTIIIT{aTI{qecKI4fi Ctrenrp COruqa C xopoltrI4M paBpeIxeIII4eM IIO

raao6parxeuuro 6rr.r troJryrleu Eoua [1] Bo (DpaHqI4Ia Ha paKerIIoM cllexrporpa(be
rn rreAaBHo Ha arrepr4r(aI{cHol{ ctryrlll{He OSO-B [2J . CueHrp c BlrcoHrr]\{ paBpeme-
EtreM noflyrler.r Eproxuepol\r c coaBropaMI,I [3] Bo BpeM.fl 3r(cneplrlMeHra Ha par(er-
HoM ctreKrporpa{e s 1975 r.

Muoro-naxurrx Aanur,rx o (hr4Br4cecxr{x ycJroBunx B anTtr{Brrbrx o6ilacrflx,
Tar( ?fle r(ax B xpoMoc{eperL fiopo}re, 6rr,nouonyueHoHaocHoBe aI{aJrrIBa acrldr-
MaT[qHbrx cneHTpoIpaI\{M, cH,sTbIx c MeHLIIIIM npOcrpaHcTBeHIIbI]lI paspeme-
Hr4eM corpyAnrrnaMr{ fapnapAonoft n Nlopcnoft r4ccJreAoBarerlbcnofr _o6cepnato-
puft, z oib6enno Bo BpeM.fl xopomo I4BBecrlIoIo IIoJIera <Cxafina6a>.

Hacroxutraa pa6ora IIocBglqena aIIaJII4By crIIIMarI{sHHx Ctrel(rpoB qg{Iec-
E6rx aI(rI{BHnrx b6tacreft (a tarxre crrorofiHoro Coruqa), cH.flrllx s 1975 r.
c Bbrcol(I4t{ npocTpar-rcTBelrlrbrM pa3pemeHlrervl c op6I4TaJIbHbrM CoJIIreqHbIl{ TeJre-

cr(otroM (O CT-l ) ira 6op ry crallrll{n <Ca;rror-4>. flp egu aprzrelsHbre coo 6qerll4.s
o6 arofi pa6ore 6unu c4enauhr lra XVIII u XIX ceccutrx ITOCIIAP r4 Korlrlor(-
IrrryMe MAC N! 36 t4 - 61.

1. tr{ncrpyueur

OcnosHa.E .racrl OCT, rar ,fie HaH u Apyroe HayqHoe o6opygorarrue' Ha-

xoAl{rcg B BaxyyMe BHyrpI{ Ko}Iygorlo4o6uoro orcega craIIIU4Il <Canrot-4>
(puc. l; no[po6uoe orll4ca]Ir;re OCT-I AaHo B [7J). Ilyuox corHeqHllx ryrreft
orpaxtaerc.fl or trJlocxoro BepxaJra 2 (d, : 27 cv.) IIa BorHyroe BHeoceBoe rlapa-
6onrzsecroe Aepxarro ./ guantetporu 25 Cm c (loxycurrlt paccro.flrlr{erl 2,5 w.

Or aepxara 7 ny'm rrAyr rra qenl 3 ctreKrporpaSa 7, r'ra xotopofi crpol4rc.B
uao6p-ameune Conuqa gzaruerporr 23 uru. Illuprana trlerlr{ Mo}r{er r{enrlrbc.a or 4
go 40", a AJrIdHa ee cocraRJl.fler B'. Blryrpr{ cner(rporpa+a npeABapI4TeJI6Ha.fi

r\[ouoxpoMarIIaaIII{fl ocyqecrBJlaerc-fl BorHyroft peurerxoir 4, v $o-x-y-ce KoropoIl
lraxo4rircn tr{eJrr, 3 (pagryc KpI4BI4aLIrI pemerr(Iz rr: Lru, 1200 rtrrp./MNl),
a BaTeM IIapaJIJIeJlbrrr,rfi nyuox Ot nepnOfi peIneTI(I4 IIaAaeT Ha ltropyrc peurerXy 5,
IIJroCHoCrL gfiCnep:utr noropOft nepleHAI{I(y.rraPHa IIJIOCKoCTI{ AI4CIIepCIII4
uepnoff pemerxl{ (pagT,tyc HpI4BI4aFIrIrz:0,5 aU 24Q0 mrp./rIM). Pacqer crer(r-
porpa$a npr4BeAelr n [B].
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Cturnarraqr'roe zao6partenrae
cnexTpa n o6lacrr,r g,rr,rtt BoJIH
970-1400 A crpoltrcr Ha rTrIeHHe

6 n xaccerc, r(oropafl nromer 6nrrr
BcraBJreHa r[ nprr ueo6xoArzlrocrz
BaMeI{e[a xrepeS mJrroSoByro Ka-
Mepy Bllyrpz nopa6nR. Peanr,uoe
ctrer(rparbHoe paBperrreHr,re paB-
uo 0,3 A, 4racnepcu s. 74,65 Ahrnr.
Bpelra axcrroBlrrqrllr Melr-rlercrl or
0,25 uo L2B c nptr o6r,r.ruoft mr-
pzue qenu (4").

Cner, orpalxennr,rft or rIoJrI{po-
BaIIHLIX !7 aJIIOI\{I4III{pOBaHHbIX
tr{eqeH rqeJrr{, npoxoAr,IT rrepeS

cne4raalr,lrr,rfi I4JrJrIOLlI4HaTOp

Bnyrllrr nopa6na. flocne [Byx o1'-
pamerrufi or rrJrocr{r4x sepxarr Ba
m 86 cner rrpoxoArlr B r(oJrJrrrl{arop
r,{ BareM B yaHonoJrocnr,rft IJ"-
du;rr,tp 9. Mouoxporuarl4alecxoe
raao6parnerrr,re Bcero Ar.rcr{a Corrrr-
qa a IIo Bnrecre craao6paxrer,urent
nxognoii qeJrtr cnexrporparla
]\{OE(r'rO p aCCNraTpI4BaTb rrepe3 olty-
lap 10 r4 oArroBpex{euno rpor:orpa-
(ruponarr c rrol{oqbro nr4rroxal{c-
pbr. Taxrau o6pasor,r, HocNroI{aBT
tlroxrer Br4,qcrl ra rfo r:orp a{r4p oB au,
I-Io-zao6pamerrr,re Corrula, riepe-
ceqeHr{oe qeJrbro cneHr:porpa$a
c oruerHoii qenrlra trleJrr4. C rro-
rlorrlrrlo pyareH yripaBJrerJr4rr orr

Plrc. l. Ourzsecras cxelua op6utaJlluoro coJI-
Hetlgoro reJrecxotra (OCT-I ) crarrqrrr,r <Carrot-41

/o
\+ "P

\ +E*\

r\{o}Her nocraBl4rb l{repecyrcn+,re ero AeraJrr4 raao6parneura Conuqa rla rIe}rrp rqe-
;ru. Ipy6oe rlaBeAelrrre OCT ocyrqecrBJrflercfl paaBoporoM Bcero HocMuqecxoro
nopa6.na [o rex rrop, roxa coJrrreqrrrre ryqu rre yla[yr rra trJrocxoe Bepr(aJro 2. 3a-
Ter{ roqua.rr clrcreMa rr4Ar{poBar-rrnx (cuourlrpoBaHHa.a Ba aepHaJra}rmBavB6) ygep-
)Hr4Baer uao6pameurze Coruqa na uleJrr4 lretrolBr4)r{Ho n nrr6pauHoM rroJro}HeHr{rI
c roslrocrblo *2". Peam,Hoe npocrpaucrBeHrroe paapemeurie OCT ue Hzlne 5"
(nxnrouaa Bepur4crocrb {oron.renxra). Bce MexaHrrqecxr{e rz onrl4qecnrze qacrlr
OCT cnpoexrr4poBarlbr r.{ cAeJra}rbr n f(prrucxoft acrpo{raarmecxoft o6cepna:ropur,r,
Ba r.rcr(Jrroqenuer{ pe[reron. flnocxoe cJreAflqee BepxaJro 6ruo noxprrro Sro-
plzcrl;rM JrI4rI4eM (c rouxrart BaqrarHr,rr\r cJroeM MgFJ, a uapa6onuqec(oe
BepnaJro z o6e peruerl{r,r [oxpr,rTbr repMarrrreM r{ cepHl4crrrM II[rrHo]\{. I-Ia rerec-
Houe npr4MeHeHo npl4crroco6neHlregJrfl nepeaJrIoMIrHr4poBarrlzfl Bepr(aJr B nocMoce,
sro6r,r npel{orBparrrrb BJrlaflrrrze r(oHraMr4r{ar{r{rr Ha orpamaroqfie cnoftc'rra aep-
xar. 3ro rroaBoJrrrJro npraMepno n 12 paa yBerI4qI4TL orpaxteEr{e or rr{eltex rqeJrld,
Itoropr,re Ire I4r{errlr orgerr,rioii Batr1t4Tr,r Bo Bper\,rfl BbrBo[a Hopa6nn ua op6ury.
B to me Bpervrfl Ha BepxaJrax reJrecxola Her cyrq,ecrBerruoro tsLrrrrpLrlra
r xoe{$zqzeHre orpa}fierrttr B }rar,r:pa6rzo.neronofi o6tacrr,r ctrer(rpa, Bepo.arrro,
zs-aa 6r,rcrporo or(r4cJreHIa.a arlorrr4rrrreBoro noxpblTrr.rr aroMaMfilamouawfi Kr4cJro-
po[a, npr4cyrcrByronlr4utrr, xor.fl rd B Marrbrx HoJrrdsecrBax, Bor(pyr xopa6na.

flpu nepooM Br{Jrroqerrrdra OCT na op6vre onaBaflocr;? uro rpy6mfi Aarqrzx
IIaBeAeHr4rr na Coruqe yBoAr{T cJlegrrtr{ee BepxaJro or ocr4 TeJrecnorra na raxor?
yroJT, rrro oorneqnrrr? ilyqox coBcenf He rrona[aer ]ra fJraBtroe Bepl{aJro. flpo-
cMoTp ncefi Cracrelrbr qepeS trrJrirrolrr4HaTop rror(a3aJr, rrTo AaTqr4r(Id BacBerrr{BaroTcrl
JroEtI-Jbu\{ corHealHblr{ ryqxorr, orpaEterrrrbrtr or o[Horo za npu6opoB, c rtoro-
poro 6r,rna qacrr4rlHo copBaHa rerlJror4aoJl--rII{rIoHHa.fI o6uI,IBKa. r{ro6r,r HarrpaBurr,
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COJIHeqHLTfi [yqOH B TeJTeCROII flpl{ BI;II{JIIOseHEOTI AaTqI,I(e rpy6OIO HaBeAeI{IiIfI,

6r,rlra paapa6orar.ra l[eroAl4r(a noBopora cJle4flq,elo SepxaJra ua uymllr,rft yro.rr

Iro BpeMeHrr elo ABIr?I(eHVfl Tro Ha?fiAoft ItoOpArrHaTe, Eaql4lraff oT 0AI.I0IO I43

XpafiHr.{x IIOJIoTI(eHuft BepI(aJIa. flpu gToI\I [BuIareJII{ troBopora BepRarIa

BKflroqaIIICb BpysHylo. floc,te roro HaI( colHecHblfr tryqox^6LIlr IIaBe[eH Ila
TJIaBIIoe BepI(aJIo, BKJIIOqI{JIIIICb AATIII4HI TOqHOIO YAEP}fiAHlTfl CONUqA, TEJIECHOII

I{aTIaJI HopMaT},Eo pa6oTaTb, I,1 B AAJIbI'IEfiItrEM HI4I(AHEX C6OEB B C}ICTEME HABE-

AeJrr.rfl He 6lrJlo,
B reueuraegByx treptroAoB (.flHBapb-{enparr I4,uloHr,-I{IoJIb 1975 r.) [nyux

Dncle[r4qrrflMtr nocMoHaBroB troJryqeHo cBblme 600 cuexrporpaMM al(Tr4Brrblx

o6;rac:refi Connqa, BItJIIoqa.fl BcIIbImHIt IIJIII IIo.fIpqaHILfI, SJIoItHyJrr,I, ilpoTy6e-
pagr{br, tr.flTr{a tt cnoHofturre o6nactn Ar4cr(a. flpnrteprr cnenrpoB connequux
aHrrasHsrx o6.nactefi AaHbr Ha pfrc. 2.

Ha puC. 3 noHagaurr OrAeJIbHbIe yqacrxu cllexrpa BCIIrIITHII I,I CreKrpa
flpr(oro r(oN{rrar(rrloro {,noxxyra, cHrrrr,rx 2.II 7975 t.- f{ro6rr rrorryqlrTb .fIpI(I{e illtnlIlI CneI(Tpa C Hopil{aJlbllofi A,r.s {OtOnterpuZ
rrrroTrrocrr,ro, Ha?r{AyIo aHtrznuyro o6racTr, {ororpafrupoBaJII{ c 5-6 paBII4III{LIMI'I

eHcrIoBrrIII{flMLI or 0,25 C Uo 2 r,;1fi:r.. O6rrsubre aHcrroBI{I{I4I4 gln upory6epauqeB
6tttu 2 -- 10 urzn (n cryuae {ororpa$npoBal{I4.fl crexrpa c ar(cnoBlrl{rreft 10 ullrt
rr{eJrb ycralraBJrr4BaJracb ran, qro6r,rr{Bo6pa}fieHr,Ie AI4cHa He lrpoexTrlpoBaJrocb Ha

ulelu cueHrporpaSa, ilplt aroM I(oJIuqeCrBo pacce;lHHoro B Ctrel(rporpa$e cBera
cytr{ecrBeHHo yMeHbrrraJrocb). Ha Bcex crrerrpax UIeJI}, trepecexaJla r(an ar(Tr{B- '

HyIo o6JraCTf,, TaI( u qaoTr, HeBoBMyqeEI-IoIo AI4cI(a, cTo IIoBBolr.flJlo otrpe[eJIflTIr
rrHTeHcr4BHocrb ycrdJrerlrrbtx utrrTr rro.rrBrrBrrrl4xcfl B ar(Tt{BHoft o6racrv. [rfrHufi,
rro oTHo[reHr{ro H r{rrTerrcr4BHocTr{ rfirqrlfr. ctroHoftHoro Co.lruqa. floCle Ha6rro-

lelur.fl xaxt[oft aHrIzBHofi 06.rraCrI,I {ororpa{upoBaJIc.fl CIIeI(rp IIeBoBMyIqeHIIopi
qacrr4 rleHrpa AucxaCoJrHqa. rIouru BCe axTrrBur,re 06racru Ha6rloAarucb rar(Hts
HaBeMHr,rMr{ o6cepnaroplrxwtrL, oco6eHuo a }tpr'ruy, 1I fiocrogurlo IIoAAep]fiLI-
BaJrcfl RolrTaxr Melr{[y acTpoEor{aN{r{ r4 r(ocrroEaBraMl{, flpe]fiAe Bcero c qerBro
nrr6 op a ar(rl4 BEbIx o6nacrefi [JIfl I{a6 JrIo Ee]J]Ztt.

2. O6rqee o[rrcanrre crlenrpa

CrrarMar[.rgbre ctrer(Tpbr, noropr,re MbI troryqrlflu, cpaBy rronaBaJlrt rar(yro ]fie
rorrxyro crpynrypy oMtrccuouHbrx JIrrHI4ft , HaHa.rI 6r,ua xap axrepHa AJI.a- gr(Tf"P-
rrurr o6ractet no ftauur,Irtn HaBeMIIbIx na6nroAenufi (cu. A. E. Cenepurtfi [9' 10]).
Nfnorze aMl{ccrrorlHbre Jrltu?ttr rronaar,rBalor BI4rBarrr z rornoo6paSlryrc crpyr(Ty-
pyr acr{MMerptrx), paBJIr4tI}Iyrc rro BSJITIqI4I'IS AJr.tr pa3Hr,rx ttuluuft, HepaBHo-

Meprryrc trJrorrrocrl,BloJIb IIIII:utIw, flpzrraeptr arnx eS{exroB BI{AH},I ua puc. 3.
- flbqrz Bce lrfrHrlrrt cuoxofiuoro Co.nuqa ycrrJrerrbr B ar(rl4Buoft 06racrl,I. Itpoue

Toro, Ha6JrloAarorc.tr Mrrortr{e Jrtr:u:l:rl, Koropr,re B o6racrl,r cnoxofiHoro Co,nuqa
Ire BrllAHbr }ra Cner(TporpaMMax tr{B-Ba r{x uanofi .flpnocrr{.

flo paatuuublM Ctrel(rpolpaMMaM BCtrLIIIeH u {toxxynon B o6.nacru ot 970

ilo L430 A o6uapym e:r'o 145 aMr{ccr4o}rHbrx Jrulrr:ltir., uprlHaAJlextalqrtx paarlrlqnbrM
aroN{atr{ rI uorraM. Tan, n cila6ofi BCtrbIIITHe 2.II1,975 r. (13h50mUT) na6.nrc4aerca
6onee 100 lrfrHufr) Bo BctrbrrtrKe tt.VII 1"975r. (19h00mUT] , a rar(E(e B .fIpI{or\I

BaEaAr{oM {;rorxyne 1.2.Vil 7975 r. (1Bh45mUT) - 6onee 90 nuuraft. Eo,nr-
rrlr4rrcrBo I4B Hr4x orolr{[ecrBJrenlr. IiIa puc. 4 z 5 npraaege]Ibl peByJl],Tarhr MIzr(-

po{orouerpr4qecxofi o6pa6otxr,r crer(rpoB cla6oft Bcrrblltrnlt 2.II 1'975 r. w

{r.uoxxyna 12.YII 1975 r. IIIHa,ua r4Hrer{crrBHocret [aHa B ortlocl,{reJrb}Ibrx eAI{-
rrr.rqax. B ra6n. t npune4enr,r [JrrrHbr sorn flzuzft, ltx oro]HAecrBJIeHI4e, ocHoBa]I-
rroe rra pa6orax lll - 741, u1;1re;;.cl1B6oCrtt ;IilHmfr- [Byx yI(aBaHHbIx Bhlme
ncrri,rrrex n S;roxxy;ra rr orrrorlerlrre rrrrrerrcr,rBlrocrefr JIr4HI4ft aftTzeuoro (ncurrm-
Ha, {rOHHy.n) z COCeguerO yqagTlton CnOXOfir.rOro CO.1uqa, I{31{epeHH},IX rro OA-

Hor-r rd rofi ffie ctrenTporpaMMe. Italr46poBxa r{r.ITeIrcI,{BLIocrefr. ilur,fiit. ocrroBana
rra rra6Jrro[e[rr-flx crrenrpa cuonofiuoro Conuqa, BrltroJrl{eHHbrx Ha cnyrHr{-
Kar OSo-4 u O50-6 z upvnegeuubrx B 1L7, 721' Ha puc' 6 noxaaan arfl
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,t45

101.3,2

1010,0
4.008,2

977 ,0
972,5

(o,
1t40

585
3960

125

trprrMepa laryqpgtosnrrft rpa{z*, trocrpoenurrfi A.na o[Horo r43 ctrer(rpoB.
Bcrrbrmnrr 2.II 1975 r.

Tlureucus,ocr' Jrr(Hufi s o6fiacru cnoxotuoro connqa cyrqecrBeHrro {ryx_ryr4pyer BAoJrb Jrllr.tru. oco6enso cr4JrEHo (n-2u6orce paa) ra#enaerc.tr.trpHocrb.
.,.Iurttrfr. trrolroB ra 60rr,mraucrsa cra6rrx I,auufi, uro yxaarrnaer Ha cr,JrbHylo HeoA_HopoA'ocrb nepxuefi xpoMocSeprr. A,, cHaHoB t"o1nacru cnonofiuorJ cr;;r;nrr6rzpa.uucb cpeAHrde tro flpnocrl4 ysacTnr,r, rrro [aer BOSMO)r{HOcrb AoBoJrbrrotrpaBIrJIr,Ho npr4BflBarb }ra[ru ?r3Meper{rrf n trr}rreHcraBHo ctstm tmsuir, 

"oryrairrbrM 
_ 
c MeHr,mr4M np O cTp ar.rcTBer.rrrbrl\[ p a3p erueHr4eM.

vcrareurae ,rHrelrcr4BHo ueft nuuui axrzsHort olnacru cvtrIecrBerr,o pa,_ilusHo AJrfl pasHsrx tm,.uft. Haz60nee y^cr,JreHbr Bo Bcrr.rrtrHai n on .14027;1393,8 A si IV - r4x urlre,cr4Blrocrr, a-2l_p-aa a,rr;;;1n1.'6.Ar{eM B o6racrzcnoxofisoro coruqa. Bo scnprmHe 2.rr 1g-i5 
". il;;;;;-xrr* ycrrrre'br B.oAfiHaHOBOe qI4CIO pa3; 3TO CBr4AeTeJrbcTByeT o ToM, qTo , 4arfiroii ,rrrrltr*,OHIiI OCTAIOTCfl OIITI4SECHU TOHITUMI4.

Jlmnuml24Z,B n l23B,B A NJ ycr4rreHr{ Bo Bcrrbrmr{e 2.II s 7,7 uS,g paaa.Bo.nee .rr-p*afl JrmHfitr ororo 4y6.nu"ru yarr"rra HeMHoro tr{eHbrtre, qeM cna6a.a.ilut[trttr, .! gp ofl'50, Ero yxasbrBaer Ha car,{olourorqeHrlre B r{e}rrp aJrbHoft qacrtr{tuttvv" 1238,8 A. B gpyrbx r,ByrrerrH*rx ar{rr4BHbrx o6puuJu"r.trx arr{ ,fr,,mtr.ycl{JreHbr nplrMeprlo B oll4rranoBoe qr4cJro pas (e 12 paa Bo Bcrrhrmr(e ll.vll
^ ,: 6 paa eo {roxxyae).

'JHarrr4TerbHoMv BJII4tlIrr4ro caMorrorJroqer{ilrr troABepmerrbl rrr4]Hnm tBJb,7u 1334,5 A c II' B cuo*or?no rtr o6mcri CoJrHr{a or'omeHr,re r{x ,rrrrerrcrs*ocreftnp,nMep'o paBHo 1,5, a Bo Bcn'rtrr*e 2.II onra yr""*ii aoo.i"r"rr.rroe 6 riu 9,3 paaa r{ .rrpnocrr, ,rx cra,oBr^rcfl rosrr4 o^rznanonoft. n";;;r;;"I;n"r#;ua6;rrro^aercfl rar(fire s^o $noxryne, Iro Jr*Hrzr4 ryor"r, ,rrau ylirr"r,orc.rr coor-BercrBer{Ho roJrLHo t 2,G u 3,5 paaa.
B nara60nee ,nr{re,czB}rbrx rracrrrx BctrDrure* rz sroxnynoB, r,4e Lo rzueernara6onee trporrilneHEbre Hpr,rJrEfl, B?rAlra ,{oBoJrbrro flpHafl JrrrHrrfi |ZO4,SA SV.B gpyrrzx qacrrx an,urr,6li o6racrr , a,u =r"oorrryqerrrroM [r{c^e ora rrv,frrrHe BI4'qHa, cJle,qoBareJrbrlo, Bo BcrrDrruHe olra ycr4Jrr4Baerc.q [o xpar?ueft *;p;;4 paaa no cpaBuer{uro co cuoxorZnrrr,r Corurlerr.

,.^9IX:.::::::^IT"n"n - n g pnu * BCilLirrHe 2.II tuuwn tZtB,SA O V....o Bo QJror(KyJre ee .sprrocrb roflr,Ho r 3,1 paaa Bblrre, qeil{ Ha rreBosNryrqerrrroM
Ar4 CRe.

B 6 paa ycrrJrelra Bo Bcrrbrrtrxe til4rtufi 103r,g A o vI r4 npr.{r{erlrro ra* meyBerr4qeHa apxocrr, ilmrrlz,u l0ZT,6 A O VL
OseHr flpKa.fl pesorrallcrrafl ilr,lllufi1206,5 A Si iII ycrrrrer{a Har( Bo Bctrbrm-Kax' TaH z no rp'rroxxy;re r 5-6 p^a3-, B To ,r{e Bper.rfl rloBo,,r,Ho flpr(afl JrfrH,,rrt29B,B A si III ycurgna roJrr,Ho o"3,4'pu*, a rrr,,flroro )fie raoua 1301 A ycz_
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f/,t, ,72' rur'- 
2' c- t',r- r/nu 2
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/200
0L_
/400 /Lrt/{/j,'A

Plrc. 6. ftarra6ponovur,Iii rpa{zn A.lrfi trptrBeAeulrs llureucllsuocreft .ruur'rfi n a6co-

JrrornbrM eAr.rutrqaM Arrfl ctreftrpa ognoli ncnr,r,rtu 2,II1975 r. 13n49m24suT

Jrer{a Bcero JII{Irb n 1,4 paaa. Boeuomuo, qTo eTa IrurHVftnpI{EaAJIeffiIIT He IzoHy

Hp eMrlrrfl , a R ar(oM y-ro IIefi Tp a JIbI'IOMy aroMy
' Jlustrtrsi II ycr.leHEr yMepeI'IHo: ttu]Flun'7309,5 A n3,2-4,3 pasa, 1264,8 A

n 4,8-5,3 paaa.
tr4ureucr.isuocrb rIIII{IIII LL75,7 A C III B c1a6ofi BcrIbIItrHe 2-II 1.975 r'

,yBeJrr4rrelra B 71,2 pa3a, B ro BpeM.fl KaI( JII{HI{fl 977 A, C III ycznella roJIbI(o

S 3,7 paau. Ornorueuue LIHTeHCIIBHocrleit Iyq6lIe77 B BTOftBCnE'IItrHeAO0TI4[aJIO
.0,80 (; HeBo3Myrr{eHgbrx yqacrxax Conuqa, corJlacHo [15], aro orlromeHl{e paB-

rro 0,b5;. Cne^yer orMerr4rr,, rrro B orAerrb,brx rre6oJrbrtrux yqa.r*ax (pa,Me-

BoM ofi;ro 10') xpxzx Sronxynon oruomeHr{e rzl'Ire}IcltBrrocreft yHaBaHHbIx

.huuuilt Aocrrzraer 0,g3, ,ro, nepoaruo, yKaBLIBaer Ha Becr,Ma cxo4rrbre Sllar-
qecfir{e ycJroBr{.fr B rrepexoA}roM cJroe Ha[ Bcnbr]rrKaMr4 I,I JIor(aJrbIrr,IMu o6nacr.sur'r

flpnr4x {,roxxy.non.- 
Jlu11iu ue#rpa;rruux aroMoB, Ba rrcr(JrroqeH?IeM oqerrb .flpr(r{x Jrul{uft O I,

ycr4JreHbr, Kar( IIpaBIiIJro, n 1,5-3 paaa.
Taxranr o6paaonr, Hard6oJrbmeMy yclrJrelrl4ro Bo BCtrbIItrHaX IIOABep?fieHhI JIII-

rrrrr4 BbrcoxorroHrraoBalrrrr;rx aroN[oB. I4orrrr cpe[Heft cretre]Ir{ u'olJlt3ar\rttu ycm'

JreHbr yMepeHHo, a HeftTparr,Hbre aToMbI - cJra6o. l3epoaruo, aTo cBoficTBO

flBrrfle;cfi o6rqr* [.[g scdx Bcrrbrrrren. Aua,noruqnble Br,rBo[r,I 6r,rnra cAe,naur,r
'TaEEte I4B paccMorp9I.II4.E MarepIrIaJIoB Ha6flIo[egufi ua <Cnafila6e> [16]'

B cnenrpe u.rr'r-*, ua6,nioAarorc, rrrt%rru L241,,7 A (ylr_epe-u1lofi apxoctu)

" 
ti+g,{ ii;""6*) F; XiI. Boso{o?r(Ho, qro ra Jrrrur{Io C I 1354,3 A uaxra-

.AlrBaerc.s cna6as JrttLrtttr zona Fe XXI''' 
Drur,rponru, *o*rq"rrrparlrd.E B CoJrr{eqHr,rx BCTITJIITHaX Mo}fier 6r,rtr, oupe-

.AeJreHa uA- Ha6rro4aeM6ro oTIIo[e]II4tI I4IlreHCI4BIIoCTefi HeROTopLIX CtreKTpailr'-

nrrx .rurlrrafi. Myrrpo c coaBropaMv. lLTl u ,[,ntoptran [18] uau.nu' qro or]IolIeHIIe
rdureHcr,rB,o creil. nuuyfi. llis u 977 L'6eprnrueroA,o6noro l4oIra C III uyn-
'crBr{TeJrr,Ho n aJreKTpoHnoft Honqenrpaqr{u n" n rofr" o6nactlt, rAe BoSEIrIHaror

,r-""r"*gttgl,4*opu,*'AaerA;rarbnr'rfiauanuesrrqucJleHr4ftorl{oltreHrrft

'"'ffi":;lo;;' #I#ffiX#lT*f;rn o-u,,r. I4ltreHclrBtro crefr I 117 6/ Ie?7 p aBlro :

BO BcubrrtrHe 2.II 1"975 r. 0,80; n o6riacrr'r IIoAIlIIMaIOq,efic,q flilaeMrl KOMtraI(r-

Horo spfioro {loxxyla 2.II 1975 r. 0,93, s o6racru otrycHaloqeftc.s unaan'Gr

,ro"o $ro*xyira O,Ot. 3ru ornomeHff.fl r{Hrerrcr{Blrocreft s o6qen HaxoA'arc.r

n corracru i ttll. tr4a aua.nrzaa ,fimopqau Mbr B3'flJII{ aJreKrporrHyro ltoHqel{r-

paqr,Irc ze, coorBerc*yroqyt criytuo, V ra VII, $w' 2 [19] , orxyga cJre[yer'
rrro Bo Bcex yr(aBa,rJbrx BErrtre a^Tr{Brr},rx o6paaonailrnx n'") 1012 cM-g. Taroe
BHaqegrre n-" 6tu.exo K aJlel(rpoggoft HoHI{eHTpaqlIII, I(oTopym l\'IbI trOnytII{JII{

uB a'anuBa *purou"i ;";; io, 1r*. *,r,*t")' Ro'e"ro, r(pblrlr"r Lo o6paayror-

l5



cfl B 60ree xoJIoAHOfi (ra 6oree nnoruofi) rrJraar,re? qelr Jrr4lrrarr C III, AJrfl BoB-
Hrrr{rroBeHr4.fl r(oropbrx rpe6yerca, corJracHo [201, reuneparypa oHoJro sr.toe K.urcAyer 01l\tcrl,{Tb, q-To_aBTopr,r IJ5] ccura]or, qro Ha orHomerrr4e r,lHTercr4Broc-
refr' twuuit 1\75 a 977 L uomer oxaahlBarl cr4Jrbr{oe BilfiflHue DJrexrpo}rrraff
Terfneparypa Tn, npm aror{ orflolreHr,le ur{reHcrzsuocreft nmnmfr. ro*ir yu"-
Jrl,lqr4Barr,cE 3a cqer pocra }re eJreKrporrHoft xoHqeHrpar{r4r4, a rer{leparypbr.
Ha6.rrro4aeruoe orromelrlae urrrencrlsnocrefi y*uaurrrrir, 'nunufi. 

r{ogrHo ra6}r{e
o6,sscuurr pocronr T u go - 90. 10s K npu ne"- l}tt c;1_-s.

3. Paccuorp€Hrre KorrrypoB nafimauonc(ux
r,r rrerioropr,rx Apyrlx ymr.patplro.neToBbrx,nunuii

Cruruarraqecr{r^ e cneHTpr,I, o,,rrcaHHr,Ie Bbrrle, B orJrr,qr4e or acrrrfr{arr4qecr{r.x,
roJ]yqeHllblx Ira alreprlraHcxofi craHrII4I4 <Crtafi.na6>, He o6peueuerrbr BJTI4.EH]rei\r(IIpI4r[ecrI) or coceA]II4x ysacrnoB Co.rrrlqa, qto oco6euno samno [Jrrr rraAe]H]Ioro
onpeAeJrerlr{fl Sanrrauecnzx Srzarzvecxr4x ycJroBrafi n utague anrzanofi o6aac:rz,r(oropafl o6m.rr.ro r4r{eer paStlep uerrr,urui,i, seM acrr4r}rarr4secnge pacmvpegr4e
tmreuir. trorrepex crrefiTpa.

Eonrrurae BoBMolnHocrrl r(oJrr,rqecrBenrloro I4ByrreHlr.rr ornp];rBaror nafr-
MaHOBCT{r4e strrrrccr4oHFrbrE Lo-, Lg-ilartav (uepexoAir c ocHoBHoro ypoB}r.fr rrauropoft r rperzfi). I(olusectnelllroe r4ayrrenrze $anrzuecr(r4x noHrypoB Brr4xluumfi, Koropoe npoBoAzTcfl BtrepBble, rroBBoJrI4T oIleHI{Tb qzcJro aro}roB BoAo-po[a B ocHoottoilt' c1cmlflIl,ltu B trJraBr{e arrranuoft o6.nacrra, ee oJrexTporrgyro
IIJIOTHOCTb \1, TETIIIEPATYPY. 3rA AAIII{bIE IIOilYqATI,ICb PAHEE IZB HASEMHbIX
lrsnepenrafi cnexrpa, Fo orrr4 6aazpora.rrrzcr, ua cy6opgroai*rurx ,rm'.,rrx (; ;;_
HoBHoM 6alr,uepoacnofi ceprara) sagmuoir o6naitu 

-crrenrpu, 
rorAa HaH troAaB_

Jl.firoqee qI4cJIO aror{oB BoEopoEa HaxoAr4Tcs B ocHoBrrol\{ coc.tofliMr4 rr Morfier.6rrrn uagertlro olpeEeJrelro roJrr,Ho rro Jrr,rlrr4,flnr ceprrtr Jlafiuaua. alro 
"u"uarc,qr4cJJa aroMOR B OCHoBHOTT Cocrotrfimfil ro oHo noo6qe Ao cr4x rrop oflpeEeJr.flJrocb

ToJrbr(o HocBeHHBrr,r rryreN.r, ItrB crreHyJrrrrr4 BrrErx coo6paxreuzft .

o6parrzuca r( fiBMepe,finm. IIa-pmc. 7 ,o*ururrd ,ronuparroo" pacnpeAeJre-
rtI4e uHTeHCI4BJrocrr4 B cnexrparblloM yrracrne, B1rtoqaloqeu Lo, 4.rrn axtraauoft
o6nacrn aa 2.lI 1975 r. Mr,r Br4Ar4ri, uro Lo-.rrurrr," 

" o*rrorrofi o6racru r4Meer
oqeHr, mrrpoKr4e r{pbrJrb.s, Aocrrararotr{ue 20 4.. 3ro xo_pomo BVAr{o r4B pactrpeAe_
JIEI{fi'] ZIITEHCI4BIIocTI4 B npe[eJlax JII4IIT4I{ I-o ua przc. B, rge oIIo npeABapI,ITeJIbHo
ocso6oEr[erro or 6rengzpyrcqr4xc.E ]ra rrero yaxux nuuuir v rAe raH?r{e yqreE
xofl r{rITeHcuBHocTIlI I{enpepblBHoro cileHTpa, roroprrft [ro]r(er 6rrrs racHnro.ren
nyreM rqarerr,uofi sororrerpr.rz o6.racrefi crrpaBa r4 cJreBa or ruHrimt,". ga*er"in,
qro o[Ha eAr4HrIrIa I,IHTerICIrBHocrrd ]ra rramrax rpa{znax - oqerrb traJra.s BeJrrr-
ur'rHa 1,5 apr/cu2.c.A.cp. ,{anee, Ko}rryp Lo nonaarre*", o6i*rryro Arr.fr IJ11A74-lroft o6racu4_ crreRTpa acl4rvrMerpr,tro, rrzuzur.ryro, [Jr.E BcrrBr]trem m noxpuanzft,
r{Me.IrHo: ua1utmowtyto nprcocmb Hpactdoao npbLJLa rro cpaB}reHlrlo c cr4}rr41,r -cnoficrro, xopofio Bbrpa]r{en}roe o6uquo B r(or.rrypax JrrrLrurt Hr. Bro ouoo-
rrl4e rre troryrrr,rJro Ao ctrlx nop TraAerr{Eoro o6t.gcneHl4,g, BOSrfo)fiHo, or.ro cB.gSaHo
co crfiarraeM rrJraar,rbr Bcrrbrmex, Kar( BTo 6r,rro ynaaano s [21].

flra nrrRcneHr4rr trpr4po[Br yrurperrm xorrrypa L, onii"ry"rrrr]r [oBe[e]rr{e
BCex [ocryrr]rbrx rraM HoHrypoB B r{oopArllHarrnx ocsx (lg/i,"lgAl,). np"ir.pii
KO}ITYPOB B ETTIX OCflX NPEICTABJIEIIrI }IA PI4C. 9 ,(N,rr ABYX PASII6IX AI{TI{BII'IX
o6nacrefi; rrn re nprzBe[e]rbr Brrarrerrrir.E 1(, xapaxeep;;fiol;; Kpyrri,Hy Korr-rypa (1(_: dE g - I n)/dlT Al,, rge 1a - znrer-rcrurrocri rfoua - <no4norxnz>r).
Srrz rpa$r'rnr. tror(asbrBalor, 

_arro- 
r{pr,r.rrra Lo-xonrypoB r{oryr xopomo 6r;;p;;-

cTaBJreHBr B rrJrocKocrra 
_1911, 

Tg^^lu..npantaLoLu llunu,nil,u c yrJroBbror moe{{raqu-
eHToir{ K,6n,axmw x 2,5 n cpcgnefi.iacr,u, rdBeJTr4sr4,ofi Ii oxo,o 2 rA;;;;i,
r(pbrJre (xaK gra Hpacrroro - roqr{r4, TaH r4 AJr,fr cr{rrero np.rJra - xpectznu).v gpyrzx r{ojrrypoB^- noflpqa}ir^fl - cpeAH.s.E qacrr, nor{rypa xopomo cJre-
[yer Bar{o}ry Iy - 67-2. Arrailorzsnoe pacrrpeqereHr,re Iy _"[7-z #il;;;;;
rar(rfie AJr.fl Bcero HpbrJra Lg (c*r. nurne).
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Pnc, 7, @orouerprauecnuft rrpo&r,urr yqacrna BoBJre L* AJr.rr Bctrr]rmr(n 2.Il 1,975 r.,
l6t\4gm24s MocnoBcfioro upe*reuu (ru. n.)
Cn,nomgas lueutr - nJrE Bcnbrlrrrr,I, rrrrpl{xoBaa - g,ra cnoxoiinoro yqacTHa

Brrparxenrze [Jrff Lr]IreHcI4BHocrr{ Bbrxo4flqero uBryqeur{a (n upeue6pexrerruu
HeIIpepEIBHLIM I,IBIyqeHUeM, B COCe[CTBe C J]aftMarroBonr4]rrl [rnH'I1IflM,T OHO B rrpe-
[eJrax Sona, l,reuee oAHofi eAr4]rr{rlbr zHTe}rcr4BrrocTz)

Ttr*ax

It": 
J 

S(t)e-tr, d.t*:,9(1 - e-"r-u*),

rle ,S - cpe[rree BHaqeHue {ynxqrzz trrcroqur,rxa B rrHrepBaJre (0, Tr,nur), orBer-
crBeHI'IoM aa o6pasonaHrre paccMarprrBaeMbrx AaJreHr4x npbrJrbeB. 3ro rupalne-
HIte trol(aSbrBaeT, qTo {axrrzuecrr.r na6rroAaeiuoe B r(pbrJre troBeAerrne r4}rreHczB-
IIocrI4 Ix - L)u-" (n : 2,5 -+- 2) connaAaer c reoperrzsecxr,rM, o?fir,r[aeMbri\{,
ecJII4 B paccr[arpl4BaeMoM Ar4atraBorre L?,">3 -i- 5 A, Tr,nu*( t u,S:const, u6o
B DroM cryqae Bhrpa)flerlrre (1) 6yger

- ( 2,5 gitrl utapn-atprl,exra,
I7= st^.- sar-", n: 

\2,0'a,,^ 4orr.;rep-ac[Sc*ra rd 3aryxar]4rr, Q)

rlocnoJrr,Hy roadr$raquenr rrorJrorr{euurr B aroM crryrrae ky - 62t-".
E crrz {opuyna (1) Mo}r{er y4oBJrerBopr4rcrrr,rro orrr4carb rra6.uro4aer,rme Kolr-

Typbr npbrJrbeB, T. e. ecrra BHaqeHufl Tvin, Nu tx, (ff, - arrrcJro aroMoB BoAopo4a
B ocI-IoBHor\[ cocro.EHrrr{, B noJlo}rne c ocHoBanlrexr 1 c,n2) TaHoBr,r, qro Arfl
\blllucrLeH,Hoso tyra S : coflst Mhr I4r{eer{ xopouee corJracr4e }rc}r(Ay (1) rz ua6aro-
Aaerrllr{r{ KorrrypaMrr HpbrJrbeB, TaH rlro Beilrrrrr{Ha It rrna l(L -,-"r) or{a36rBa-
erc.s nparr[rrecxr,r uocro.qnuofi, & Tr ( t e r{pbrJrLflx rwnufi. Lo (u LB), ro r\{o-
)fiHO CqLrTaTL, qTo Arr6pannr,re SHaseHI4-tr Trin, Nutxe AO0TaTOTIHo AO0TOBepTIO 6
c p e 0 ru e u, orrrachrB aror clzauuecn oe co cro.trHr,re trJr aar{r;r.

Paccuorprzrr uogpo6r'ree Bbrpa)fieurzrr [jr.fr T1 : Nt/tl" 4rn o6orzx rrrrrepe-
cyrcqldx Hac cryqaeB pacrrrrapelrr,trr rrB-Ba mrapH-e{rlexra ra a{$eHra Baryxarrrrfl
Lln nwuvit Lo m L11.

.,[,onnep-a${renr rr BaryxaHue. [,ra L* (tu : 7,215.10-6 cu) u 74in tropflAna
104 (uto HecyrqecrBeurro, cM. url)fie) rrMeeM

A},D : l,
p {T: o,obzz a..

(t)

(3)

L7
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1,
i, Pac. 8. Ootoltetpuvecxufi
"' fiorryp rrfrr;ilvLdBo BctrLlru-

He 2.II 1975 r., l5h4gn24s
M.B,

Zi Macmral t{ETerrcrrBrrocrl! AJIII
rleutpamuofi sacrlr fiouTypa (B

cepeElrne) coxpatrIeu B 20 paa.
DEunlrqa lracura6a no ropl{aorr-

2[ ratm 2,92.4.

/l

/o

Puc. 9. Pacupegeneutre EE-
i TeECLTBfrOCTtr B XOSType &E-

uar. L* B troffpsaEuu (o)

21h58m M.s. i.t.VII 1975 r.
^ (cnenrp G) u so Bcrrbrrrrfteu 

{o'1 2.fi 1975 r., 16h49m56s
(crexrp Ni t)
To.rHr.r - HpacHoe Kpburo, fipcc-
Tbr - cuEee

+Z

rg(/-lo)
+,/ f-

K=2,4

\
K=2, / \

.+

4+

\

4t / lg/1 2.

K=Z,Oq

x
(x)

,r \.d,1

(5)

\=,"

4f,

Hac rznrepecyer yqacrol( Al, > 1,L> Al,,or rAeMolI{Ho trcuoJlr,soI}arbupII-
6nuxteuuoe BblparfieHue [22]

rtez ^tl ': Ao) 1

tu\u1 :-,C=**[n**r'+"'.i, ,-ffi' A"r:o-oo' $)

Ilepexoga or o K UrrrHe BoJrrlbr (a :2ncllu) tr BBoA.rr mrprrHy Afury ecrecrBerr-

HOIO EaTyXaHIitfl cooTlromeHl4eM

Arry - #y,
t8

4(I-r^)

f

z

I

I

2,gz A



noJryquM

ft(^l,) :#r,ror,#nl,**(+)'* .]: (6)

B urtepecyrcu,ux Hac cflyqa.flx Be[]rqr4Ha y onpeAeJr.Eerc.fl ToJrbr(o ctroHTau]rrr-
MII nepexo4aMr{ c Bepxuero ypoB}rfl (k : 2,3) ua uramnue: y : ?sr : Az7 :: 4:99:1Qe.s-t uo" Lo'i y: Ta : Ar;* At:0,g8'.10s'61r l"fff,u(cm. [221, g 45). IloaroMy ]rMeeM

AIN(Lc') =3,67.10-5A, AIN (Lp) :0,546.10-5A. i-"i(7)
Bervsuua B. HBaAparHbrx cxo6rax (6) n o6nacru L)")t parna eAnHuqe c roqHo-

ouru.recxofi ToJrqr{ B r(pbrJre L, uo.nyuuu
r?. : Nrk (AI) : 3,165. t0-20/'f1AI-2, (8)

a [Jrfl Lrr(lr, : 0,0791)

t?, :0,726' 10-201Y1AI-2, (g)

rge AI Bbrpar(erro B aurcrpeMax.
Itrrtpr-aiboexr. cornacno pa6ore rpnnra [23], nernsnua k1B. oroM cryqae

Mo,fier 6um npegcraBJreua B BraAe
d.2k1: ffV l,r/r*rp (AI), (10)

rAe

rp (Ar) : 
=kr" (0, ?), (tt)

A BETUXII{HA

naAl,P-: xi:4n1,'o (2)

Sgecl .Fo - <<ropuaJrrua.E Hanp.srfienrrocrr, troJr.fl)):

Fo: 2,67 snzls : 2,61. e (2p"lkT),t,, (IB)
n - qfrcrro Bapflrr{euEBrx qacrurl. Benzsuurr Ko6ralytmpoBaubr r [2BI (ra6r. l)
m \ilfi Lrm Lg oHrlr cyrE

Ku : 0,356. l0-3, Ku : 0,56.10-s, (14)
ecrr{ Berllqxna a (12) Bbrparr{eHa B anrcrpeMax Ha Berr4qr4Hy rroJr.f, ,po, nnpa-
)fier{Hyro n cGSE (grn nepenoAa B eArzHr4r{ir cGS grr, ,",rr""oerr, &1 

"eorir-uu (14) Tr_ylr{Ho yMHornlrrr na {0-8).
,{ra Lo BeJTrqr4Ha p (12), corlracHo (14), ecrr

p : 39*g 
^1, 

(A): qAl, (A). (r5)

Belraquna Y xapa*TepilByer BJrr4rJlJr4e oJrer{Tpo,oB rra pacrxl4penue yponnefi z
Bhrpa)fiaerc.fl qepeB TeMrreparypy 7H, r4 sJrexrpoHlryro trJTOTHOCTb ne cJreAyro_rquu o6paaora gra Lr:

? : 5,6. 1s-an.1ta7-t7;i# 
frg 

y#trf"- 
0,125] ## :

: 6,16. to-s n'/"2';if 
[rg tr# - o,rzs), (16)

tl\e a r4 b - rrasnbre r{BauToBbre sucJia }rl4}Hrrero rr Bepxlrero yponnefi (a : l;b:2;3),2:t.
Ornpar.rxxcr or

[24, 251, M6r Morr{eM
HaBeMHbrx ofiTuqecxlzx usrrepeultrZ ctrexTpoB Bcubrtrrer

cqlrrarb Beruqr4Hy rze BaxJrroqenr,rofi s trpeAerax or j.0r2

l-9



flo 1013 cM-8, a BeilrrqrHy Trin or 104 uo 2.104K [26] . Ta6.rr. 2EaeT BnaqeHrlfl

1, B SroM [I4alaSoHe \Le\t Trit.
flpu naurzx neBerttv't4*a/o ( t, troaroMy B l4urepecyrcqeM Eac AIrIanaBoIre

L?u> 74,, B > 1, cor;raclro (15), 141 , BbluoJrtr.aercs [ocraroqHo roq-
r{o, corJlacrro [23] , upn6"rurxteHI,re

(17)

B ta6"r. 3 npunegeubr Bl{aqeHlrrr F o, Q fr Q Lo, ll}rrepecyrcqero Hac Al{afiaaorra
arlaser'Iuft Tyitl u n",

?" (0, t) = 1 ,b0-'/'+ { O-, : #11 + QAt'/'].

Ta6rr.ga 2

7012

101s

0,198

0,919

7 ,418.704

0,306' 104

104

2.104
t04

2.704

0,575

0,542
0,431

0,410

tr{a aroft ta6"nuqrr BI4AI4M, uro rropoft qJIeII c y s (L7) Hasuuaer I4lparb poJlb

upu Al,)--3 A n cnyuae T:10a u upu Llu)- -6ABcryrlae T:
: 2.104. OAnaXo noIJIOqeHIIe, BLISBaHIIOe eCTeCTBeHHbIM SaTyXaHI{eM' trpE
Taxrdx Afu uorxet Haqarb UepeBemIlIBaTI, ItrrapmoBcl(oe. flepefrgerrr H Bblpame-

Errro [Jrfr xoa$suqueura IIorJloqeuras. flo4ctaezs (17) n (tl) z (10), nolyullr1r

1."1,
tt'L : 5,46' 1o'* ;fu (t'+ QAl"/'),

rxe Ft': B,B1 .1"0-ra n", corJracHo (13), ll rpl{ BHaqeu:lfil ne: L}r3

kr": 4,81' 10-20 A1-6i'z(1 -l- 8AI'/').

({B)

(1e)

Cpanuunar (tB) u (B), uaxogllM, rrro o6a roa{$uqueHra craHoB.flrc.n 6.rruaHu

gpyr x Apyry ip" tX = 16 A; npu Al, > 16 A fur (B) rpeo6.ra4aer IlaA urap-
xoscxfirf roo{c[uquenrou 1.

HaX pauee OTMeqaJIOCb, Toqllafl UIaXpo{OtoueTpll.a I(oHTypoB IIOHaBIJBaeT,

sro s psAe cryqaeB (2.II 1975 r.) nourypu Ha cpeAHerr yqacrHe. xprua (npr.,r-

,"prro'o, 3 tro 10 A) xopomo cJre4ylor saBI4cI4MocrrL k1u - Llv-ol', a B [pyrrdx
floflyqaeTc.fl BaBr4cltMocTiu L]"-2 AJI,fl Bcero HpLIJIa. 3ro rronaar,rBaeT, Btr{Ar{Mo,

qTO B rrocJreluilx cflyqa.flx saMerllym pOJIL I{IpaeT nrOpofi qJIeH C Q n nrrpame-
ullll (tB), ,. 

". 
,rO,ann areXtpollHa.fl trJIOTHoCTb MeIIbIIIe'- CpaBIII{Ma C'L]rz

,n, ,r*u. Mr,r cefiqac pacgMorprrM C;ryuaft 6olee [JIorHoIo no.spqaHl4.fi -
Bcrrr,rmnr4 2,II 1975 r.

B crvqae nospsaHlaft BcTbIIIIeH 2.IIu tl.VII 1,975 r. Bo BuyrpeHnefi'Iacrz
*p;;;;;;; iA < At < 7,b A nourypg rronaBbrBaror BaBldclrMoctr Al,-ul'

1 AuarOrnssble BEIsllclreElIE AJIfi Lp trOHaBLIBaIOTT qro paCmIIpeEIIe B ocEOBEoM trpollsBo-

AtrTCfi rrpoqeccoM ecTecTBeEEOrO BaryxaElrfi.

20
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?uc. 10. Ha6ulo4aeune
:lt.a. (cnenrp 1)

J - fipacHoe Hpr,Iro, 2 - cr,ruee nprruo (na6urogenlra), 3 - fipacuoe rpr,r:ro (ou.nacrenuR, cru. r:ercr),
4-cvHee fipblro (Br,rqilcilefirz.fl),5 

-BeJrrrqrrua Egna xpacuoro HpLIJra, 6-Ta,fie BeJuquHa AJrfl crr-
Irero HpLrJra. MacmTa6 AJrfi ItreHTpa Jrr4Hrrrr B 20 paa conparqen

'tr Moryr 6rrrr, pacmupeubr mrapx-e$SenroM, B rrepBoM npm6nzmeurzra Bro-
,pr,rM qJreHoM n (18) npene6peraena. Bo nuemneftqacrr (L?" > 7 -- 1,0 A) sanz-
,cr,rMocrr 6rrzarta n AX,-2 (crrr. ua6nro4aeMbre r(orrrypr;rHa plrc. B u 9). floaronry
upn AI :7 -. 10 A sHaqe[\rfl. "(L, onpeAerrfleMrre (B) z (18), upz6nraarzrelrno
,oAlrgar(oBbr, qro BeAer r( ycJroBuro F'J' : 7,82 (6ea qJreHa cQ),uru, corJrac-
,uo (13),

nr=2. 1013 cM-3 (20)

3ro ana.reru4e IIe [porr4Bopequr reM orleur(aM, r(oroplre 6rrnr.l cgenaur,r n
,paBAeJre 2 no oruorueHr{.flM l4HTerrc\rBr.roc,,efr nantufr. C III-vouon, a rar(E(e xopo-
.mo coIJIacyeTc.fr c 6onee pauuzMl{ otrpeAeJreHu.sMr{ ru"to 6a'[t trepoBcKoMy crrer(r-
py Bctrbrrrren [25].

Ha plrc. t0 uoxaaauo cpaBHeHrze ua6.nmgaeNrbrx norrrypoB Bo Bcu,rmfie
.2. lI 1975 r. t6h 49m 24s - 16h 50- 2Bs (uocxoucnoe BpeM.fl, cneHrp 1) c
BbrqrrcJrerrHr,rMra rro {opuyre (1) upu n,e, cotilac]r,o (20),r{BHaqe}rtrrflx.Iy'1, nprz
I{OTOpLIX COOTBOTCTBI,IetrOlyqaeT0,rl HaI/IJIyIIUI{M, Cqtr4Ta.E, qTO IIpI4 A}, : 7,5 A
'Teoprdrr z na6.nrogeurr.E coBrraAalor, Kar( B cJlyqae IrlTapHoBcr(oro pacmlrpeHr4rfi
(6ea unena c Q), rax rd Baryxaulrn. fipx mrapxoBcxofr.s.acrmnpacHoro Hpr,rJra
(Al, < 7,5 A) ero BeAer H If1 : 4,1,9.70'o cm-z, a Arrfl Barvxatrvfr. - r{ Brra-
qeutrIo Nt:4,68.1020 cM-2 (AI > 7,5 A). ,(na cuuero r(pbrrra arrr Berrr{-
qrIIrbI coorBercrBeunocyrr /y'1 - 2.7020 (Af < 7,5 L) v N1: 1,75,1020 ctvt-z
(Al, > 7,5 A). flonyarunrapuqecxafl Berrlrqnua S- : Ir,"uo /(1_e-t1 AJrn Ernx

y'4,

Rourypbr Lo rcnnmnu 2.ll 1975 t., l.6h4gm24t - 10h50-28"

2l



Plr.c, ll. Itoutyp LU ao ncnnnrtte 2.lT
16h49-56' m.n. (cuentp 1)

BrraqeHzfi N, (n" : l. {Qra sr-41,
B paSrr4cHr,rx roqHax ftpbrJla
r(orrrypa [pr4BeAeHa Ha rbM ]r{e.
prac. 10 (rpyxtxra c rounofi): urr
Brrgrlr{, rrro rrpr4 naitgeuustx n"n
Iy'1 BeJrnarr{urr S- npaHrzqecxz He,
Melr.EloTc.s B r{prilJrr,.flx arn Al, }
> 3 A. Oriuernu, uro AJrfl pac-
crrarpr{Baer\rofi o6rracru HpBUrreB,
ra, :{ - 1,5. Tar<rzu o6pasou,.
IIoJryqaeTc.fl BBarzMHo colJraco-
BAI,{HOE HOJII4qECTBEHHO U CTOJIHOBA-
Hue Kourypa Lo a HpbrJrbflx Jrr{-
]Jkrlt Tfp?l SHarIeHIzflX ne : z.t}ts)
cn-3 u N1- (2 +- 4).1020 cM-2.
Tax xan KpacHoe HpbrJro rre rar
cr4JrbHo 6reugnponaHo, r(ax ctrHee ;
TO, BepoflTHO, SHaqeHI4e

r',1

1975 r.,

/) t8

/q

Nr : 4.1020 cM-z (21)i

6onee coornercrByer dr axrrauecxo-
l\ry c0cTonlrl4ro Bo BcrrblrtrHe.

Puc. 1"1 troKaBbrBaer {orouer-
pzuecxrarl ^nouryp tru:umu Lg, a
ua pmc. 12 cpe4nuft gna uByx
npbrJrbeB (czlero ur xpacnoro),
I(OI.rryp trrrLLrtrr/l Lp cpaBHraBaercfi
c pacqerubrn no Sopruyrc (7) ury,
BlrqrzcreHHr,rM corJracHo (9). Halr-
,ilyqxlee coo?BercTBr4e pacqeTHOrO,
KOHTypa C TeOperzqecHr4r{ rroJry-.
qaerc.fr AJr.E npbrJrbeB A), > 1 A
rlpri BHaqeHr4.flx Nr : 4.1020,.
T. e. [pI4 TOM ]He 3r-rarreHal4, qTo
ra r ctyuae Lo (ana.rerlze ffr :
: l02L Aaer HecxoJrbno xyAmee.
cornacrze) . Tannrr o6pasow, o6e
rLuvluu Lo m Lit BeAyr t< o1unano-
qbLJIL SHAqEIII4flM qINCilA ATOMOB.
BOAOpOAa B OCHOBHOtrI COCTOfr}IILW
Iy'r. 3ro Moxrer ycrpanrrrr, BoB-
MOlr{HOe BOspaE(ei{Ue O HeOArro-
SIIAIiHO3T?I I{HTEPIIPETAI{I4I4 ITOHTY-
pon tafi l,rauoBor{r4x nuuuft , 6aett-
pyrorqefica na o4r.roft roJrbr{o JrI{-
uum Lo nnu Lg 127).

,{ra cuexrpa, Eoryser{Horo Ha 3 lrrzu paHbrrre ({6n 4g"i39s - 16h 47* 39"
r{ocr(oBcxoro BpeMerrrr), HoHryp roJrbno Lo 6wn AocryrreH [na c[orouerpupo-
BaHZ.fl (Lp Ua HeM OrreHb CJra6a, qro, tro-Bl4Ar4lvrolry, cBflSarro c Eel{oTopbrM
c[BuroM an'rznsofi o6.rracrra Ha tr{eJrrz crrexrporpaQa). IJar,rnyarlree coorBercrBrre
gnt Lo B[ecb [ocTrzraerc.s otr.srb-Taxr4 xou6rzr-raqzeft rurapxoncxoro pacmu-
pefiuf Iz pacltrupeHr4.E BcJreAcTBfie BaryxaHrr.fl rrpr4 3r.raqeHr4.Ex

n"),- 2.1013, ly'r:5'101s cttt-2, (22)

T. e. trpld roM ll{e rIJIr( HecHoJr},Ho 6orr,me$ fte, fr BHaqeHIrr4 1v-, n t0 paB Me}r6meM,
qeM B trpe4brAyq,eM cryrrae; BoBMo?r(Ho, ero cBflBalro c 6onee crznr,noft IroHuBa-
rlueft B aroft sacrz anrzsuoft o6racrz (prac. L3). Auanorzqnrre Brraqeurafi,
N, m n" 6rrnz no.rry.lreubr rar(Ete [Jr.fl tro.spqaHlafl, rra6JrrogaBmerocr nropofi

22

.//7

0 / 2 ,4i,L
Pnc. 12, Cpe4rrali AJrE crrrrero ll Rpacrroro
npbrJrbeB nonryp L'.
Ha6uogaeltr,rii - Toqnr.r, nbFrlrcreHur,rrt - fipyriirrr nprr
Nr : 4.1020 cM-2, rrpecrl{}irr - Bblrucrerubrri npu
Nl :1021 cM-2

\
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/t- /,
.axcueguquefi Ha <Carrcre-4> , zl//aa
l{.VII1975 r. (Z2nQ$rn MocnoB-
,cKoro BpeMerrr{, cnel(Tp A), rarr.reu-

.Ho ne:2't'0ls cttl-a, .try', : 4,2'
. {01e cM-2.

Auanorvqnrre paccMorpeHI,I.E
MOII{Ho trpIlMeHIITL g,la cuonOft-
uoft xpouoc{eprr, nHe axrzsuoft
o6nacrr,r. Ha prac. 14 upranegenrr
,routyprr Lo r cnonoftnoft xpo-
uoc$epe, BHe Bctrr,rltrHrr 2.II
1975 r. Haznyumee coorBercrBne
BAecr, AaeT rrlTapHoBcr(oe pacml{-
peHr,re npII

nr= 1,0. 1012 cM-3
,.v

Nr=2.1021 cM-2! (23)

Corracno nau6onee 4eranr,uoft
,MoAeJrn xpouoc{eprr Bepuaqqa c
corpy[Hr,rxauz [2Bl , Ha Bbrcorax
1000-1400 HM, rle Boaruxaror
r(phrJrr,.E Lo (qerirparr,Has qacTB

Eoaurrr(aer r{a Bbrcorax h > 2100
xu), uu rrMeeM tr": 2.1011 cM-3
'u nL : L}ts cM-3, taquto /y', :
: rurH = 7013.1",4. 1,08 cM-2 :
- 1,4.1021 cM-z (,F1 - xapaxrep-
,ua.fl Br,rcora). 3ra Berr4qr4ua xo-
poltro corJracyeTc.E c r{aurrzrM Brra-
qerrr4eM (23). Ho \iltr ne r4Meerc.rr
HeKOTOpOe pacxorfiAerrrie rra MHo-
,fir4reJrr,, 6ilrz.slr.uir. x 5, wrra ue-
'cnoJrr,Ho ueurrre. Ecrz Mbr Ao-
trycTllM., qTO BHaqeHUe n,", r,afr.-

,qeHHoe Bepuaqqa rz coaBropaMr{,
IIpaBr4JrbHOe, MbI AoJrlr(rIbr Aotry-
crrrrb N, : 1022, .{to6br corJra-
coBarr, uaur na6nro4aeltrfi upo-
$rzus c BrJsuc.rrelu{.EMr4, rtoroprre
tpe6yror Nrfr":2.103s.

B .rrro6ou cryqae cpaBHerrrle
AarrHbrx AJr.rr anrrrBHrrx o6.nacrefi
(20) - (22) c AaHHETMT{ [Irfl crro-
xofinoft xpouoc{epu (23) noHaau-
Baer, qro B axTTtrBrrofi o6ra-
crtt ne n 10 - 100 paa 6onrme,
;a y'y'r s 10-100 paB MeHEme,
qeM s cuoxofiHoft xpouoc$epe.
Tax xax ns : llpr aTo o3rraqaer,
,qro rrour4sar{rr.rr B anrrzsHoft o6ra-
crr4 B 102-t04 paa 6onr,me, uetr
e cuoxoftuoft xpouoc{epe.

O qeuralrr n o.rrrzqe orB e HHo ltonrr-
.saqrrrc r4 coorBercrByroqyrc eft
r(r4Herr{qecxyro reMleparyp y Tr.in.
Oro lrorxno Eotrbrrarbc.E cuaqarra

/t/.roo

/o/zro

"f//oo

/5/.roo

/o/zoo

.r//oo

Puc. 13. Itouryp Lo no ncrumre 2.II 1975 r.,
t6h46m39s - toh47m39s rrr.n. (cuentp 4)

I - HpacHoe, 2 - cl,1lfiee xpr,rlo (ua6uloAeHlrff); 3 -
ItrTapnoBcxoe pacurpeur{e (ne V- 2,L018, Nl : 5.10re),
4 - ecrec'rBeEHoe aaryxaHrre (Nr : 5'101,)

zoftoo

o@o

0 I /O .4.1.

Pac. 14. Heroanyrqeurnt xouryp L* r cuo-
rofisofi xpor',rocfiepe 2.lI ttg75r., 16h49m56tt
M.B.

To.rxr.r - ua6.rrogeuzn, ftpy?fiHrr - Bhlqr.rcJrer{rr.E, npyx-
xrl i ro.rftofi - BeJrr,rurra S Arfi npbura (crrl. tencr)
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c[errarb c troMoqbro {opnrynu (cru. [29], (5.16), (5.17))

t\: [,111.70-Bn"nob1f[i{i.rp +; ,

b1= 1,5. lOl4Tili,n;t"*, ( rk)
(24),

Suecs xtTt xz - xoTeHquaJrBr IroHr4 Baqzn c t-i.o u2-to yponneft coorBercrBeHHo
(73,7 tr3,42B). fIo4craar.s.E croAa paBrrrqHbre BHa.reHV.E ft1, or5000ao 30000K,
troilyrluM BaBI{ctlMCcrr, nrln, or f1ir. Cuuraa, qro mxaJra Bbrcor 11 n upegerax
103 - {04 HM AJr.fl axrrasnofi o6,nacru, troJryqr.r}r nr: N,III : 5.1010 :

-- 4.l}Lz ctu-3 gJra oqeHon (20) a (21). Ero gaer nrln" : 2,5. 10-3 +- 2,0.10-t,.
qro BeAer, corJracHo (24),x AraatraBouy Buauenufi 7111

10,7 . 103 ( ?r,i,, < 17,8. 103 i( (24',),

(nepxuxa rpalrr4l{a coorBercrByer H : 103, a ur.rlxrlns H : 10a xru). (Doplry-
m (24) [oilyqeua B rrpe[troJro]r{eHr4r4, qro yxoAhr c ocHoBnoro ypoBrr.s trpozcxo-
A.rIr roJrbno uog geftcru4eM oJrenrpoHlrbrx yAapoB, nepeBoArrqrrx arotr[ na 2-fr.
ypoBeur,, a ilpr4xogr,r - roJrr,Ko 6.uaroqapa pexou6zuaqrzrM Ha t-ri yponenr,.
3ro cupaneAJrrzBo, ecJru Mornuo npeue6peur BHJTaAoM uouzaaqzfi zBfiyqerueM
Conuqa (wtu ectu 7*i, ) Trrr). Orx.nouer{rzfl or fropuyrn (24) uoryr 6urn.
TaHrfie BbrSBarrbr cJrolr(Hr,IMI4 MrroroHacKaAHr,n\{r4 npoqeccaMr4 I4oHrrsal{r{Ir, trepe-
xoAar{v rraua t -+ 2 --, I --> oo. 3ru o6crosreJrbcrBa yrrrer.rbr a negaanefi pa6o-
re [30] ? r[e BhrqlacJreEue crerreH],r r4oHr4aar{r4r4 cAeJraHo Ha ocHoBaHr4rz perrreHufi
TOqHr,rx yparueuzfi cTarIfi oHapr{ ocrrL c yqeror\,r Bcex ypoBHefi z aonraaaqrroHrroro
paBr'roBecrl.tr. B I30] [pr,rBeAeubr Aa]rHr,re [Jr.rr re]rtreparypbr uanyueuza 7* :
: 6370 K (necxorrxo 6oJrErtre coruerrHofi) u 3500 K (uecrolr,Ko Hr4)r{e coJrrreq-
nofi). flna Hamlrx auaqenuft nrorS'1010 Ao 5,7012 rrne : np : 2.1013 c[I-3'
Beilasuua rurlno : 2,5.L0-8 -- 2,5. 10..1; B cpeAl.Ierr nplz1yleM g;;,n nrlnu = 70-2'
(n: rt, * n"=t 7073), gna o6orax ana.rer.ruft T*u erofr. crerreHrr r{o}rr{Bal{Enl
IzMeeM Tkin : 15 000 K. CneAyer orrrerr4rr, qro Arfl ranofi IroHIzBaI{rdn orJrr4-
qae 6oilee crporr4x Bbrqr4creur4fi [30] or npz6nzxieuHbrx rro Sopmyne (24) rue

6onee 10 % (n crenenu raorrrzBarlr{u) 1. Taruu o6paaom, He 6y[er, rro-BIrAI4Mor{y,
BaMerHo olru6o.rnlrI{ BaxJlroqerlIte, qro alraJrr4a rafin{aHoBcnrax .nranrztli B ctrexTpe'
aKrI4BHbrx o6;racrefr (cna6ue BcrrDrrrrKv, noapuariua) npl4EoAflr H rerlnepary-
paM, noropbre rpynnupyrorc.fr BosJre SHaqeHLrfl

Tyil:15 000 K. (25)

Orx.nonenra.a or aroft Berurrr4Hbr -15000' Irr4nar( He rroryr rroBJrtrlrrrr, rra BecB.
x oA np eAbIAyIrIer o aHaJr r{ B a fi oHTyll oB, 6 a arap yroqer o c.fl rra KpbrJr b-fl x rr aft MaHoB-
cxux lrznrzft (nerzurzua L?"D -1/T R1"r4 [{eer cyqecrBc}rHoe BHaarerrrre nJrrr .fl[pa
trwrttrrfr., a q.lreH c y (16) npanrr4qecxr4 ocraercr npene6pexrur{o MarrI{M AJr.E
rar(r4x reuuepa'r'yp).

Oluaxo fioJrr4rrecTBerrurrfi arlarzB, rrpegcraBneunufi Bbrrrre, xor.s r{ BHyrpeH-
IIe corJraconauur,rfi, ne cno6ogen or r{pl4Tr{nr4 I,rB-Ba AorryrqerIrzfl S : const B,

o6nacrra 'cx) L.Paccmorprzu BaBr,tcut\rocrr Syunqrzzucrorruuna,S or r onrr-
.recnori ToJrrqr{ B qerrrpe ilnnfru. flonorxrzlr

tl : ro (Afu), (26)

rAe a(Al,) - 6eapaaiuepuaa {yrmqraa, xaparrepr4ayrotrtra.fl crrexrpaJrbHbIft
r(oETyp xoe{{raqraer'rTa trorJroqeHus B Jrurrrtm, fiouycxan, ETo r16s1 : @,
Br\{ecro (t) uueen

1(Ar) o (Al,) S ("r) e-a (tx) r fl,1 . (27),

1 Arropr,r trprrarrareJrrur{ B. fI. Iptnuuy Ba cro rloJrealroe BaM@qautre.

24
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Cor.rracno (8) - (9) z (19), {ysrqrs

^ ^ _m (2 ryv Baryxirrrr{rr,
o (aA) 7 u"s\h , trl : 

i 2,5 trprd rrrrap^_l.iif e* Le,

rfie ds - Henorophrft noa${uqveur npotropr{r4orraJrbr{ocrrn.
cJreAyer, qTo

1(Ar)- AL-*,

troaroMy BMecro (27) rrvreerrr

atu-'- 
[r,", 

,

VJTM

61-(n-'n)

O6oauasraiu

,AL

14a na6.nrc4enuft

A?,,,, d"c

Llu*

@ @oT

-J s g)e ti* d,r, (28)

0,"d--I},-
1 _1

-(x0-s '',

torga (28) trpr4Mer Br4A

n-m 6

s - -\S(t)e-srd,t,

T. e. coorrrol."r. urou
a
o

F (s) - ) S (r) e-sa dt,
0

noropoe corJraclro npeo6paaonaur,rro Jlauraca (crrr. [31], ra6.n. 8.4-l) Aaor
S (t)- "rntm. (29)

Orcrcga cJreAyer, qro ecrrr B HefioropoM Ar{atraaoue sua.reHr.rft AI (or r{eHTpa
tm]dum) [rrreHcr{Brrocrr 11 r4sMerr.frercfi xaH Al,-r, ro {yufiqza rcrouuzna ,s (t)
y6rrnaet H ocHoBar{r4ro xpouoc{eprr (r pacrer), uro orpalrtaer a{Senr BoBpacra-
rlvfl reMtreparypbr n xpomoc{epe c Br,rcoroft. Pocr ^9 

(r) Hnepxy rrAer npra6rr.r-
Br4TeJrbrro no eanouy t-1,

Itam upanzno? rza-Ba r{r{Bnoro ctrexrpaJrr,Horo paapertreuux (uo.ryflrr4prrua
rrrrcrpyMerrraJrbrroro HoHrypa Al, : 0,315 A) ruu He Mo)fieM Bcer4a perr4crpr{-
poBarb a6cop6qraonuoe o6parlenrae Lar3 B rler{rpe rrwluu. Oguaxo AJrfi Henoro-
pbrx rreAottropE(aEHr,rx ctrenrpoB orro xopomo saMerr.ro (pzc. 15) r(aK AJr.fr Ee-
BoaMyrqeurroft, 'rax m l,rrn anrzsuoii o6.rracreft. B naurem cryqae (cm. pzc. 15)
troJryrtrLrpt4ua Lo, coctaBJr.rrer 0,14 A. - BuaqeHrze, oqeH6 6nmsxoe H troryqeH-
ronry Ilapcer z Taycra [32J (uruprzua MexrtrJrarreruoft lu*ru. trorJroqeurrtt coc-
TaBJr.Eer ucero 0,05 A). Honeuno, trpu naureft runpuHe r{rrcrpyr{euraJrbnoro
r(oHrypa r.rry6uua a6cop6qn ouHoro rrpoBaJra otrpe4eJr.rrerc.fi oqeub HeyBeperrEo .

B axrrasnoft o6nactz 2.II 1975 r. na6nrcga.nocr, ocna6Jrer{Hoe ctz]ree HphrJro
L662, rtTo7 Mo}fieT 6rrrs, yBaarrBaeTHa ycr4JIeHIIoe rrcTeserue aToMoB BoAopo,qa
Hapyffiy n pauueft cra[Irr{ pa3Br4Tr4.fl [o.Epqallr4fl, rt noropoft orrrocr{TcE r(oHryp
ua pzc. 15.

flpe4ctan.rraer rar(Ete zasecrHrrft r4rrrepec oqeHrITb cRopocrrr HeperyJrflpHbrx,
:ryp6yuenrubrx ABrdx(euzft s flilaaMe ar(rr4Brroft o6nacrra uo r-ra6nro4aeMr,rM
ItoHrypaM nmra.wfr. B rtartrrrx yrr,rpa{zoreroBBrx ctrenrpax. Ha przc. 16 npznege-
Hbr Itofiryp.rr T9x r4B DMrrccraorrurrx lwruft trepexoArroro cJrorr, cBer.Etr{uxc.rr Bo
Bctrbrlrrxe 1,1,.II 7975 r., g.lrfl r{orophrx rroJrr{afl troJryrtrrrprlrra A1,,7, BaMer}ro
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Puc. 15. I(ourypn qen--
rpaJrrrorf qacrfi Le B:

crofioiiEoft xponoclpepe.
(uanepxy) ,r arrr4Buofi 06-
ilacrn 2.lI 7975 r. E,

16h46m39s - 16h4zm3gs
rrr.u. (creHtp 4)

I(pacuan rracrb cncfiTpa 
-cJreBa, crrllgg - cflpaBa

.co0

,600

.roo

2,C2 A

y' 1,,

/,4

6onr,me, qeM Ta xte rroJryltrtapl,IHa r4ucrpyMeuraJlbrroro r(oHrypa (clr. upanrtfi.'
Hu?fiHmfi yroJI pLIc. 16),4rn xoioporo Af,(rrr"r) : 0,315 A corracso MHorul,,I JIa6o-
paroplrrrM IrBMepeHlr.st\f ctreHTpaJrbHbrx JrI{HI4ft c EuqTo}I{Ho MaJIoft ecTeCTBeHHofi'
rrr4ptHoft. ,{onyCxar B IIepBoM (ne cartou 1ysmeM) npfi6ilI4rfieHlrlz, qro BCe'

3rr4 r(oHTypr,r l\{oryr 6utr, npegcraBJleI{br rtlr( A:onJIepoBCKrze, M U cTr4rl-

rrylo mr{pIIHy I,rB coorHolueHl4fi L]u,1,: V LXl,, (Ha6l) - LX?t,(ruct).3t2 mz-
pr4Hr,r BaRJrroqeHbI B trpeAeJIax or 0,35 [o 0,45 A, ueuy coorBercrByroT ryP6_Y-
.rrenrurre cnopocrrr Er : B0 -{- 100 xnr/c (unra rer{ueparype 7rr. = 6'106 K,
qro, oqeBllAHo, I4cnJrlottaercx ). 0rr,r oqenxrz x op om o co orB ercrByror p eByJI braraM.
Epronuepa [16J, a ran]I(e BbIBolaM o ryp6yJIeHrHoM yIIIupeHIII,I 6aI_b-MepoBc]UIx
tusufi. so Bcublurrax, IroJryqel{HbrM rleoAlroxparl'ro pauee [33] . Heo6xoAuM'
oAEraHo, 6o;ree rorrnr{ft aI{aJII4a roro, c Har(oro po4a <ryp6yJlegrHocrblo) MEI'

BAeCb I{MeeM AeIrO. He fiCKilIOqeHO, qTO OTa (Typ6yreHrllocTl})) cBf BaEa,

cKOpee? c HI{3r(oqacToTHbrMr4 I(o,IIe6aIlI4flMrI cIeHTpr{qecKr,Ix troJrefi B'

ryp6yueuruoft rraoMe (nouryprr Penea), qeM c o6brqHblM ylurdperr{eM, 6naro-
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Puc. 16. Itoarypr,r Eer(oropBrx qMr4ccr4orrEBrx truuuft [epexoArroro cJro.rr, cBe-
T.squxc.E Bo Bcrrbrrrrne tl.II 1975 r.

Iapfi [otrrrep- z (u.rru) urapn-a{{exry [341. 06 arou roBopr4r ro, qro trrror-
rr-ocr6 ryp6y.rreuTnoft aueprraz n\muE? cpaBHr{Ma c aneprzeft aaaznro4eftcrnrax
Xo,rrrcmapxa. Ognano Hpyrr{Br{a peJreeBcr{r4x ronrypon Lo u Lg ofiaBbrBaercfl
cyqecrBeHHO 6Orrmenpyrr{srrEr ua6nro4aeubrx norrrypoB, xor.fi oro, BosMo)nHo,
cB.fl3aHO C Cr4Jrbrrr,rM caMolofJloqer{r{eM B rlApax yfia3arrHblx tmtuilt.. Becr aro.r
B orrp o c rpe6yer p accMorpeur4.s B tro cJr e4yroqrrx p a6 ora x.

4. ,I[numeuue [JraBMbr s anTnsflofi o6nacur

Haaenurre na6lrro4enza S.rroHnyroB He rroxaar,IBaror cuJlbrrblx gazmeuuft
B srrtx o6paeonarufix - cnopocrlt o6blquo He rrpeBocxoA.rrr r{ecnorrbno nrdJro-
MerpoB B cer(yutry, pe4r(o [ocrr4ra.fr 10 xnr/c. crzrMa.rzsur,re y;rrrpa{rr orreroB},re
ctreHrphI troBBoJIflIor noryqltrb 6onsme zu{oprrlaquu o ABtirHeHLtlr rrJraBMhI Bo
Suorxy.rraxr Tafi r{aH Mrrorrde cr{Jrbr-rhre, a raftrr(e peBorarrcrrtre trrdrr:r;r., BoBrrLt -
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Puc. 17, Sanucrauoctr, cropocrlr Ea-
DpaBJreEHOrO ABA?fieEIrE IrAaSMhI BO
ifroxny.ne 2.Il 1975 r. or Drexrpor-
uoli teurepar:ypr,r

-,/oo -,70 0 a. x,v/c

Haloqr4e B nepexoguou cJroe Merr(Ay xpoMoc{epoft z xopouofi, cxonr{eHrpr4po-
BaHBr B eroft o6lacru ctrerrpa.

Bamnrre cBeAeur{.fl o cr(opocrflx ABr4E{eHrrfl trJraaMbr cogep}nr4T ceplr,t!
yJrbrpa+r4oJleroBbrx cneHrporpalvrM gpnoro r(oMtrar(rHoro {,iroxxyna, cH.sroro
2.II 1975 1. s {{n{Qm{JT, pacuo.rroxreinoro B Bocroquoft qacrtr( Ar{cxa Co.nuqa
(p : 0,85, {noxryr J\i 13465 uo xnaccra{r4nar{ur4 o6cepnaropuz Max-Mac).
Ha pzc. 3 uoxasaHa yBerrzqenuaa {ororpa{rr.fl orgeJrr,Hbrx qacrefi ctrenTpa
atoro {noxr(yJra. 34ecr r{o}nHo orseTflr,rBo Br4Aerb xapaKTepHbIe BurBarI,I?
yHaSblBaroqme Ha paSJll4qrrbre [otrJrepoBcItI4e cABI4rr4 aMrrccl{ol{Hbrx JrI4HI4ft B
paaHbrx qacrflx Sroxxy.na. Benusltna c4Br{ra Bapbr4pyer or Jtu*utt tt Jrtrtu'uvlT
a AJrrr Hexoropr,rx trur,:zfr. c[Brzr coBceM orcyrcrByer. flogo6urrfi a{{ext Ha6ilIo-
AaJI raxrfie Bproxuep tt61 B crrenrpe corHesuofi Bctrbrrrrxtrr, c{ororpa{upo-
BarrrroM r-ra <Crafino6e>.

Berz.rr4HH cABr4ra rruuufr 6r,rnr,r raeuepeHbr Ha MI4Kpocfiotre-HoMlaparope
oruocr4TeJrbl{o troJro}fieuafi tunufr. coceAHero yxracrr(a ctrofiofiHoro Coruqa.

T a 6 r uqa 4

T,A

4402,7
l1r0t,5
1393, B
1355,11

135L,7
1335,7
1.334,5
i 309,5
1 306 ,0
t304,9
1302,2
1264,8
1242,9
1 238,8
1.218,3
1.215,7

1206,5
1L75,7

977 ,5

ur", uulc
Iloroxenlre f

tr, $Mlc
IIofioli{enrle II

OrITr.r.rec}(aB
ro Jrnla

Toura-s

Tonxan

Cp.n rr"
))

))

Ilnornas
)
))

))

Tonxag
))

))

fI;roruan
Cpegnax

))

>

Otoxncctt:rerrr.Ic lETe

Si IV
SI
Si IV
cI,oI
Si II , C II
CII
CII
Si II
ol
OI
OI
Si ]I
NV
NVov
IXl
Si III
C III
C 1II

-43,2
+L2,4

-24,8
+ 19,0

--9,5
-1 9,3

-25,8
-33, 0

-26,4
--33, t
-26,5
-34,2
-34,8_e4*p

-32,0
-49,8
-7!,6

-to6 ,6
_70 ,6

fO,

-37,0
-6,2

+ 15,9
+32,0
+L6,2
+ 13,0
+g,B
+3,2
I A, D

ffdrd

+13,4
+20,4
+34,8
+17,4
+10,5
+35,5
+14,4
+ 18,3
+L7,8

4,85
4
4,85
4
4,4
414

4r4
4,2
4rO
4,0
4ro
412
5,22
5,22
5, 35

4
4,60
4,75
4,75
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To.ruocrb zauepenraft cxopocrefi cocraBJr.fler onoJro 5-10 xu/c. B ra6t. 4
AaHbr r4aMepelrr{bre ryqeBEre cnopocrr4 AJrrr AByx sacreft .Epr(oro HoMtranrrroro,
{roxxyra: uepnuft yqacron (uonomenue I) pacnoroxeu co cropour,r qerrrpa
corHeqHolo [I4cHa (nogur,ruaroqa.rrc.rr rrJraBi\{a), ronomeHl,re II - co cropoHhr
rzu6a (ouycxarorqaflc.rr rrJraBMa). JIznrar.r uefrrpanr,urrx aroMoB (aa rzcH.nroueuzeu
Lo ro4opoga) uoxaarrnaror ue6olr,ruze cmopocrrr ABr4lnelrr4rr, a HeHoropbre cJra-
6rre runrau (o6paayroquecfl. B lrrzlr{}reft xpouoc{epe) ynaarrnaror rra ABrrrr(enr4e
UJIaBMLI' HatrpaBJIeHHOe B IIpOTI4BOIIOJIOE{IIyI0 CTOpOHy IIO OTIIOIIoHI4IO It [BI{*
E(erlI4rO IlrOrrOB, GXOpOCTII ZOTTOB Bbrme, qeM CKOpOCrrr rreriTpaJrbtrbrx aroMoB.
Haz6o.rnmee cr{eqeulre Iror{aar,rBaror qerrrpaJrr,Ha.s qacrr, [rrtHma Lo, ouenr,"
.flpnoft peBoHarrcuofi. nm:nmm L206,5 A Si III, Irrt:r.mtr 7L75,7 v 977 L C III.

Ha ocnosaufiirorux zamepenrzft rr AalrHbrx Baproua c coaBropar{u [35] o6
aJrexrpor{Hoft reuueparype T" m otrasecHoft ury6r,rHe, coorBercrByrorqux
paSJII{IIHbIM JIIII{IZ.fiM, MO}I{}IO nOCTpOI4Tb SaBI{CI,IMOCTb Cr(OpOCTI4 trO[5eMa IIJIaS-
MbL?. or T", Taxaa BaBrlcI{MocTb AJr.fl rroJro}HeHr{.fl I no S.toxltyJre tror(aBaHa Ha
pfic. 17 . Ontzqecxz roHxr4e Jrrrutt:u?r ilrt:utz,mnpoMeE{yroqHofi on:rrasecxoft ro.uuln
rroxaarrBalor qerro Bbrparr(eHHyro BaBr4cr4rrocar lgT" or u?. - pocT ,r c IgT",.
r. e. yBerr/IrreHlre cHopocrrz rrJrasMr,r B Bepxlrl4x cJro.sx xpouoc{eprr, r[e TeM-
treparypa 6onee BbrcoHa.rr. 3ro uomno r4}rreprrperrzpoBarb KaH ABrz?r(eHr4e rrJJaBMbr
BAoJIB rrerJII{, oc}IoBaur{.fl xoropofi cBfl BbrBaror o6nacrn {roxny.rra nporrlrBouo-
Jroxtlroft troJrflprrocrrz {oroc$epuoro r\,rarHurrroro rroJr.E (cu. [5J). SasuczMocrr
cxopocr?r ABIrr?fieHI4.rr or reMneparypBr [Jr.s orrycnaroqefic.s u.rraaurr (no.rrorxeurae
II) ne ran qerxo B6rpa)fieHa, Ho o6parHafl reu4elrq[n (y6unanze cxopocru o
rrrcor:ofi ) r{orfl er 6r,rrr, np ocne}r(eua.

Mrr o.reub 6naro4apnr,r Mr{orraM corpyArrr4ralr o6cepraropmm, o6ecresrrBrtrtrM
paapa6o:rnyr4IrzBroroBJrenzeupz6opa, o6pa6orxyna6rro4areJrbrroror{atep!raJra,
6uaro4apurr Bcetr{ retr{, nro trpoenrvpoBaJr, cosAaBaJr z o6ecuesunan {yunquo-
IrEp oBarue cralrqrrrz <Carror-4>.
Maft 1977 r.
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YCTPOIZCTBO OPBMTAJIbHOIO COJIHEqHOTO TEJIECT(OIA
CTAHIII,III <CAJIIOT-4u

A. B. Bpync

,{aerca otrrrcaErre yrr,rpa$r,roneroBoro op6raram,noro cofiEesuoro reJrecrotra co ctreRr*
porpa{om. Terecnon crporrr ua nxo4rori rleJrrr ctrexrporpa$a r.rao6parxeuue Cotrqa paa-
r\{epoM or(oJro 24 tmr. Crenrporpa$, coAepx{aqult gne gz{paxqrronEbre pemerxr.r, [oBBoJr.Eer
uuJlytlr{Tb crlrrMarzqrr,rrt cuenrp or 970 lo 1400 A. Asrolraruqecxas oJreAsrqas cr4crerra,
y4epE(r.rBaer raao6paxeuue Coruqa c rossocrrrc 3-4".

ORBITING SOLAR TELESCOPE AT STATION SALYUT-4.- by A. V. Bruns.
The design of the ultraviolet orbiting solar telescope with a spectrograph is descri-

bed. This telescope producesimage of the Sun of about 24mm diameter on the entrance.
slit of two-grating stigmatic specirograph, the latter permit to obtain the spectrum 970,
tot400 A.Theautomatic following systemkeepsthe Sun imagewiththeaccuracy 3-4".

'Bce ocyqecrBJreurrbre r( HacroaqeMy BpeMeH[ trpoeftrbr reJrecxotroB, Bbr-
rleceEHBrx Ba trpeAeJrbr aeMHofr aTMoc6epbr, trO HOScTpynrUBr{oMy pertreEuro,.
trpuEqrrtry r(oMtroHoBr(fi co ctryTHunoM rr MeroAy rrpoer(rr4poBarrrr.E MolnHo pa3-
[eJruTb rra [Be ocrroBHr,re rpyntrbr. Ilepnax rpyntra BfiilroqaeT B ce6fi ctrequaJrrr-
BzpoBaEHbre ctryTHrlrl(I{-TeJrecKotrbr, rAe TeJrecRorr lrJrz lrecKoJrbKo TeJrecHonoB.
BEIuOJIITeHLT B BuAe OAr{oft eAuEofi crncreMll cO cnyTHrrr(oM, HatrplrMep (ItocMoC-
2L5D - trepBar coBercr(a.s acrpouoMr4qecr(a.rr o6cepnaropnr.Ulw:r'aMeprrr(aH-
cr{aE oAo.

f(ax npanuno, B trepByIo rpynny Bxo[.ET ]retrrlrJrorr,rpyeMbre aBroMarvqecxue,
crryrHunu, cHa6)fieHEr,re oArrofi ctrcreMofi opzeHTaqr{r4, o6ecre.runarcqeft HaBeAe-
HrIe TeJIecRotra Ha I{CCJreAyeMBIft o6reHr uyreM paBBopOra r4 cra6r4JrtrSarlrdrr rroJro-
)fieHr{.fr Bcero HoMtrJreRca. (Doroe.rrexrpuqecHafi perlrcrpaqr4fl rzsryqeHrz.s tro-
SBOJr.EeT trepeAaBaTb peByJrr,TaTBr InBMepeEUfl trO TeJreMeTpr,rqecKoft cr4cTeMe.
Ha SeMrro B peaJrbrroM BpeMeHr.r.

flocxonr,ny Horrcrpyr{poBauue KoMrrJJeKca trporz3BoArzrc.fl c caMoro HaqaJra
IIeJreHatrpaBJreHHO, AJrfl perrreHld.fi otrpeAeJreHHofi SaAaqu, BoSMorI{Ha onTI{MaJrL-
Ha.s trocTarroBr(a 9Hctrep[MerrTa.

Ho rropoft rpyuue oruoc.fircfl r(oMtrJrer{cbr, B Koropr,rx reJrecxorr npeAcraB-
rser co6oft aBroHoMHyro HolrcrpyHqrdro u ycraHaBJrfiBaerc.E rra MHoroqeneroft.
cuyTHtrn. Paapa6orxa reJrecHolra r{ cnyrHraHa B DroM cryqae npor4cxoAr{r or[eJrb-
HO, U TOJIbT(O IIa OnpeAeJreErrOM 3Tatre oCyIqeCTBJr.fieTC.fi r,Ix BSar4Mrrafi npllBflBl(a.
flpz eron AJr.rr relrecrorra uctroJrbByrorc.s yffie uMeroqrrec.fl Ha 6opry cr{creMrr:.
TeJreMeTpI{I{, trETaHtr{.fl, ynpaBJreHurr LL T. E.

Ecrecrsenso, B eroM cryqae qacro BoaH[r(aer rrecoorBercrBue ynz{uqlrpo*
Barrrrbrx trap aMerpoB 6opronrrx cr{creM crarrrlrrr4 Bec6Ma creqra*zuecnrzlr rpe6o-
BaHurrM acrpo{raarzuecxofi TexHr4nt4. B sacrllocru, fiaH trpaBrrJro, opuerrraqlr.E,
cuyrHl[r(a He o6ectresl{Baer neo6xogzruoft gna reJrecHorra roqHocrfi ra Morfier-
6r,rm rcuonbaoBalra rolrbl{o HaH nepBa.E crytrelrb HaBeAeru.rr.

3I'



Cepseaur,Ie rpyAnocTll Boal{r{fialor fr frpfi }tolrcrpyr(ropcrofi r(oMtrolroBre
r(oMrrJreRca, Tafi HaH trpll DT0II npI4xoArITCfl 4e{OpUlrponarb yr+(e roroBylo
r(oHcrpynrlrdro cralrrllilr. Oco6enrlo cJIoxtlro paaMen{arb grlanuo{orycHble
corI.Iequble reJlecnorrbl, pa6oramulae B yJrbrpaSrzoneronot o1tacrw ctrer(rpa,
Tar( Har( r4B-Ba urdBnr{x xoa{{mqve}rroB orpa}fier{r4-rr HeAotrycrr{Mo IrctroJILBoBa-
HrIe AorroJrlrr{reJrbl{Brx sepfiaJr AJIfl COr(paqeHZrI pasMepoB.

Eule o4ua rpyAr-rocrb, Boarrrrxaroqa.s trpu acrpouoMltqecr(Irx na6.rrroAenu.qx
c 6opra rtcnyccrBelruoro cnyrllmxa, cBflBaHa c {ororpa{[qecnr4M MeroAoM
perrdcrparu4u u cuequSunoft yrrrparluoreronoro Al{atraBoua, Bafirloqaroqeft-
ofl ts ToM, qro AJrrI uaryqenld.fl r(opoue 1050 A trpaxrrlqecnll HertSBecrrrbr trpo-
Spaql{ble I{aTepItaJI];I, trpJ{IoAHbIe I{JLfI I{3IOTOBJIOHI4I.fl OtrTlzqeCnrzX Aeraneft .-
Jrr4rra, crexoJr, wJrJrroMtrrnaropoB I{ T. A. [2, 3J. floatouy ocrroBuafl qacrb otrTrtt-

secnort cIacTeMLr Hol\{rIJIeRca - or BxoAuoro Spaqxa reJrecxotra 4o {orou.reuxu
B c[exTporpa$e - pacnoJraraerc.rl clrapyE{rr cralrqrrtt r4 coAep}flr{T roJrBKo
aneueurir, pa6orarcqme Ha orpax(enue. ]l cBtrarr c arlnM BoaI{rlnaer upo6;relra
AOCTaBT(I4 Kapger C nJIeHHOft I{3 OTr(pr,rroro HOCMrlueCHOIO rrpOCTparrcrBa, rAe
nporr3BoAr{Jrocr, {otorpa{upoaanue, BHyrpL op6aranr,roft cT auqzrz. ,[,;ra nrr-
troJrrreHr4.rr arofi o[epar{r{I{ Ira aMepl{r(aucltofi crauquz <Cmafrro6l [.n.fi xa]fi4oft
rrepeaap.qgxr4 r(accerbr c nnennofi ocyrqecrBJr.rrJlcfl BbrxoA qeJloBer(a B r(ocMoc.

B xoucrpynuura op6uraJrbrroro coJrrreqrroro rerrecKorla OCT-1 yAaJrocb
perxl4Tb ocrroBlrbre r4B rrepeqldcJrerrHblx upo6.rreu.

Hecuotpa na 6our,urrze pasMepbr (g.runa 6o.rrrue 3lr), ycranoBr(a reJrecnora
Ira cTarrqfifi r]e BLrSr,rBaJra saTpyAllel.u,Ift 6[aroAapfl ocrroBlroft xoucrpyx:rrzsnofr
raAee: Bc.rr crrcreMa cocrorrr I,IB pflAa orAeJIbHr,Ix 6nonon, Bxrroqamqvx B ce6*
'o[rrH I4Jrrr Hecr(oJrLKo ouTfiqecKl,rx a,[eMeH:ros. flonna.g olT]lsecHa.s cxeMa
I{ON{nJreHCa COSAaerC.fl trpr{ COOTBerCTByrOq,eM pacnoJlomeHr,rrz 6.iroHos Ha no-
Bepxlrocrr{ orcer(a nayuuofi a[[aparypbr, r(opnyc r(oroporo {axtuuecnz nrr-
rroJrllfler poJrrr l{ecyqeft noncrpyfiI{rrl{. tr{cuo,nsaosaHl,{e Aflfl roarHoro HaBe-
.AerrrLfl noBopaqrlBaroqeroc.fr trJrocr(ofo SepKaJra AaJro BoBMolnHocrb ycraHoBrrrb
TeJrecxorr na op6zranbllyro crauq\rlo, LlMerorqylo roqHocrb opl,{errraqmm -L".IIpn arolr Bcfl cr{creMa reJrecnotra pactroJro}r(eua IreuoABIrEtIro oruocrtreJlr,Ho
ropllyca crar,rqr{fi, qro [osBoJII{JrO IIpoCrO perrl4rb upo6remy AocrarHz {oro-
I(aCCeT I{3 OTI{pLITOTO fiOCMOCa.

I. OIITIITIEC}IAfl CXEMA

Becr, xoun.ner(c Mo)fler 6rr:rr paaqe.neu Ha [Be ocrroBuble qacrfi: r{BMeprrreJlb-
rryro, BnJrroqarcqyro reJrecnofi c 4rz$paxqwo[Hr,IM crlerrporpaSolr, z c]4creilIy
ynpaBJrerru.E 14 BrzsyaJrbHoro KorrrpoJr.fl troJro)fielrua lrso6paxtelrr,r.s. OutusecHa.E
,cxer\{a OCT-I raso6parxeua Ha prtc. t. ,[,auurre or[eJIbrrblx onrrIqecfiTlx are-
MeHroB npr{BeAerrbr n ra6mrqe.

1. I4avepnrerrluafl qaorb (rerecmou lr cnexrporpafi)

a. Tenecnofl cocrorrr I4B AByx BepHaJI: Borlryroro rJlaBrroro aepxala -13

x{ r.rrocHoro ctegntlero 72.
kannoe Bepr(aJro ALIaMerpor{ 250 nru, r{Mercqee Sopuy BlreoceBofi napa6o-

Jrbr, crpor4r r4ao6palneHr4e Corl'rqa paaMepoM -24 m*r na nxoguor? rqenr,r 15
'cfiefiTporpa$a. Boaaparrro-trocryuarerrbuoe [Brrx(errfie Bepr(aJra, o6ecle.I[Bae-
MOe eJreKTponprlrBoAol\{, froSBoJr.seT Bo BpeM,fI pa6oru ocyrq,ecTBrzTb ToqIIy}o

Soxycm pooHy.
Cne4aqee Bepr(aJlo, [oBopaTIIrBaeMoe Bonpyr AByx BBaIrMIro [eprIeHAI,IHy-

Jr.rrpurrx oceft EilefiTporrprrBoAoM, IrocbrJraer orpax(erruhrfi cser rra rJraBlroe,
o6ecnesusa.fl c norroqbro rflAa Bce pemfii\{br pa6orm reJlecxona: IraBeAeHI4e IIa
Connqe, HaBeAerrlIe rra aKTlrBrroe o6paBoBaHfie Lr cra6vilI4sal{um zao6parxenun.
flpu arolr uraBrroe gepKaJro, crrerTporpaS rz nca ocraJrr,rrafl orITrIqecHa.E cxella
ocTaroTc.E rretroABr,{E(IrbIMI,l OTHO CI4 Te JrLH O CTaHqrIU.
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N

I - oHyflEp,
2 - MaroBoe creHro,
3 - noJynpo3parlHoe BepHaJro,
4 - fiaMcpa Br{Bltpa,
5 - rilHaa,
6 - H0,-Surbrp,
7 - Ear.rr,rftrr tovuort oplreura-

qurr,
8 - ruHBa,
9, 10 - rrJrocr{r4e BepHaJra,

Ll - [,nJr@MuEaTop,
JP - cretrfiulee Bepr(aJro,

-73 - rJraBHoe Bep(aJro,
14 - Ar,ropafirlr.roHHarr pemerr(a,
l5 - IIIerb cnerrporpa@a,
l6 - HaMepa cneH,rporpa{a,
l7 -nII0parUtrorrHarr 

perxerfia

Irac. l, Ourzqecran cxelra RoMrrJlenca op6ratarbroro corueqrroro reJrecRorra

6. CnexrporpaS co6parr rro Br{Aor4ar{erreHnofi cxeMe Vo4cnopra n co,qepffirzr
.fitrBe BorHyrbre Akl$paHrlr{oHrrbre perrerHr{. flepnaa rza H}rx (17), n foxyce
xo'ropofi rraxo[ltTcr{ Bxo[rra.E rq,eJrb, ocyqecrBJr.rrer npeABaprrTeJrbrlyrc Morro-
xpoN{arr43ar{r{ro I4 oAHoBpeMerr}ro flBJr.seTc.fi r{oJrJr[rMaropoM Arr.fr nropofi pemerHr4
(14). Ceer, nporue4urnft qepea BxoAuyro IqeJrE, rr yraBrxr4fi Ira nepBylo pernerr(y,
It4 d)parupyer B B\rAe tryqHoB rror{rr4 rrapaJrJreJrbHbrx MorroxpoMarrdsecHzx ryrlefi.

Bropan perrerr(a crpor4r B cBoeft Soxarruofi noBepxHocrfi [Bo6pa?fie-
lr\te crer(rpa 16. Ee pasMep B HalpaBJrerrur,r BAoJrb [r4cnepcr{r4 uepaoft pe-
merrtrr orrpetrerrfler rrpeAerrbrro uoaNroxtnbrft r{rrrepBaJr AJrn }r Borrn pa6orbr
'cler(rporpa{a. fl.rrocxocrr{ Ar{crepcutt o6eux perueron cmpeqe}rbr (aaauuuo
paBBeplryrbl Ha yroJr 90o), noeronny uao6pa?fieHr4e cfieKrpa, uocrpoeurroe
ntopofi pertrerr(ofi, pacrroJraraerc.E troA yuroM K trJrocHocTri ee Aucnepcrzrd.

C.rreqyer orMerr.rrr, qro cBerocrzJra Boruyrofi gzSpaxqrzonlroft pefirerr(rl
orpaHr{qr4Baerc.E onrr{MaJrr,Hoft rnl/IpI1tHoft u a6eppaquauu r43o6paE(eHr4.s,
Srrctpo yBefir{rruBarorq\t N{r4c.a rrprd oruocrrreJrr,Horr orBepcrr{r4r 1:10. floarorvry

2 ?Isa. I(pr,rncxoit o6ccpBaroprrr, r. LIX
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Houep na
oI1Tuqe-

cHoit
cxeNre

HauueEosaHr,re

Ony,irap
JInrlaa
JL,rnaa

tr{rnrounua'rop

C.ne4nulee BepnaJlo

lrasnoe BepRaJIo

f[rrf panqr,rounar pe-
II]ETI{A

,I{,ur[paHquonuax pe-
IIIETItA

CfleulrarbHbte
xapar{Te plrcrrIH14

finofiuoft r{Bapqe-
ItBI!I

Bneocenar napa-
6ona
21100 mrp.iun

1200 mtp./mr,t

Tforparlue

LiF f MgF2
ZnS

Ge f ZnS

Ge f ZnS

Ir aB-
Mep,

MM

(DoHycHCe
paccTorl-
HrIe, ilrM

50
750

1500
co

€
2500

25C

500

t"

D

6

tl
L2

13

14

l7

a25
a70

o200

280

a250

trepBafl perxeTr(a rz COrJraCoBaIrrlOe C Heft UraBHOe SepI(aJIO TeJIeCHotra I4I(eIOT

orHoctr{reJrbHoe OrBepcrl4e t:10.
Cxpeuleunarr [rrcrrepctr.fl troaBoJrfrer cyq,ecrBeHHo yrlpocrrrrr, paBEeceHlle'

Bxogl.rofi [\eillt fi r(accerbr c nJreur(ofi c lleJrr,rc ee Dr(palrl4poBalrr{.tr or llp.rll\{b]x
BacBeror(. I{pome rolo, 6JIaro1apr npllr{e}IeHrlio cnpetqernoft [murcpcua
yAaeTcrl IIeCI(oJrr,Ko CI(olInelICl4poBaTb aCTI{IMaTIISM CneKTpOIpa{a [ZlJ .

flpra ornocureJrblro He6oJrb[rrx paBMepax Bropofi pemernr4 c AJrr4lrofi BoJII.IrI

nporrcxoArrr Jrr4HefiI.roe ylreHr,rxenrze pa6oqeft AJrr4rrbr ^rlrptlxg 3a crler rrenoJl-
n"ofi aacnetxl{ peIUerI{Iz (n uaureu cryalae gtta?u > tt00 A). Cnxsan}Ioe c 3rI4M

yBeIl4seHrre rrOTepI, CBeTa B Cllel(rporpa{e C yneruqeHrzeM AJII4I{bI B0JI}IBI

coBAaeT rloJIeBIIoe BbIpaBHI4Balrl,{e aS6eHTIIBH0CrI4 cI{creM},I npl{ perucTpaqrll
COJrHesHoIo CneI(Tpa, B KoTopoM, KaK I4aBeCTI.Io, Ha6JIIOAaeTCTI CyqeCrBeHHoe'

lrapacTalr[e uIIreHCIIBIIOCrII B IJIr4]IHOBOJIITOBOfi O6 ta}r]1r CneHTpa.

O6e peruerxn r4Meror npo6[[r4poBaHr-rrre rrrrpr4xld, coaAarolqlze KoHqerrrpa-
rlr4ro cBera [lrfl pa6oqelo [I4ana3oua IJIIIrr BoJIH B nepBoM JIeBoM nopflAl(e.
IIpanr,re rrop.rrAnz nepBoft perrerxrz yJraBJrI{BaIorcrr cBerorIorJIorI{TeJIeM.- B uepeou npaBor{ tropflAr(e Bropofi perxerr(r{ ycrarloBJlel'I I4rrerpr4pyIolql4fi
agcrroHoMerp. tr4nrerpupyfl B reqeur4e Bper{eIJI4 BHcnoBr4I{I{I{ slreprum B JIrr-

trfrLr Lo t oH rro3BoJl.fler ol{eHrrr}, KoJrl{rrecrBo Dlreptrdlr, ynaBlrree B cpe[]Ielr ]Ia

Soron.nenxy. I[r,s rrBN{eperr{rr o6r,r.rur,riu r[o:royunoxrr{reJIerr ynr,rpaSuoneto-
Boe uBJIyqeEI{e C IIoMOIIIT,TO nrOrurauo$Opa - CaJIIII{IIJIara IIaTpI{-a - Tpauo{op-
rrl/Ipyerc.fr B Br{ArIMyrO O6racTb crler(Tpa.

CyqeCrnenublM AJI.rI CxeMbI Ctrerrporpa$a annaetc-fi BoaMoxtnoe IIoBLIUS-
sr{e ocBerqeu}rocrr4 na {orounerJr(e Ba cqer r4cuorbaoBarrr{fl ntopoft pe[Ierr(rz
c MeHr,mr(M, ueM y rrepBoft, paAlrycoM r{prrBr4BI-IbI. flpz npuuaroM orlroruelrl4lr{'
paAuycoB gzlcr : 2 nr,rrarpuur B ocBeqeullocrl{ Aocrl{raer 4'- n. Orpalnaioqlte onruqec11l4e nogpllrz.tr r o{{exruBI'IoCrL Clzcre}I},I.

B o6.nacrr BaKyyMIIoIo y;rnrpa{zotera cynlecrBel'IlIo yxyAIIIaIorc.rI or-
pamaronlr4e cBoficrBa BeqecrB [5]. Harz6oJleg pac.rpocrpaHel{Hoe noxpr,r-
.rue BepKaJr - aJIIoMI4HIIeBoe - ts o6IacrI,I 1000 A orpalnaer rteurrue t5 %
(puc. 2).'- 

curzmeune xoassuqr,reHTa orpalr{etrnfl o6,r,flcH.Eerc.fr BoBpacraroqefi porr,rc
B MeXaEI,rSMe OTpa}IteI-rI4.E CB.frSaIIIrbrX AJIeHTpOHOB I4 CytqecTBeFIHbIM I4SMeHe-

nr,relr rny6raribr rrpourrrrroBelrrn.fl rraryqeufl.fl B ToJrIIII4Iry orpax(arotqero cJrorr

C yMeIrLueHI4elI AJII4IILI BOJIHrI. B Orux yCJIOBI,Lflx perlalolr1eft OI(a3rIBaeTC.fi

SatrlrnTa rroBepxEooTr4 aJrroilrl4r.rrrrr oT onr4cJIefiutr !1 o6paeonanr,rtr QJrofr AI2O3'
Hara6o.nee pactrpocrpauennnrft crroco6 aatr{rrrbl BaKrIoaIaerc.rl B I.IaHeceHI4Id

Ha cBelr{eHarrlrJreulrrrfi c.noft anronfrrt:lttr clrofl. $topuctoro Mar}Irl.fl, flpra arou,
yAaerc.rr cyu{ecrlleuuo yIyqrr1l4rb Koa$*raquellr orpaE(eHIng B o6IaCrI,I 1500-
ilOO A (*r. puc. 2). B-6oree nopornonoorroBoft.racrz cnexrpa (1, < 1000 A),

ttl

.::l

A1+
Ge*

Al+
AI+



,cyqecTBelrHoro Br,rflrpbrlua He [oryqaeTc_fl r{3-3a Toro, qro B sToM yqacTHe
.[JrI{Ir BoJIH lIaquHaerc.fl IrorJlou{e]rr4e {ropucrrrM rlarHl4e]r. trllcuonsgoBaHue
B r(aqecTBe MareprraJra 3au{I{THoft rrJreHKLt {ropracroro Jrurrtfl HecHoJILHo
yryquaer orparfierrr{e s o6racrr,{ 1000 A. O4uaxo upeanr,ruafinarr rfirpocHo-
trI4qHocTr, I4 cr{JrorrHocrl r( crapeHr4lo Barpy[Hflror trpllMeHelrr{e ra(Idx tlonpbl-
ruft [6].

I{ecmorrxo ryqlrlrMu cBoftcrBaMra o6na4aror cner{naJrr,Hr,re MuorocJroftEr,re
tronphrrr{.s [7J, n cocraB Horopbrx BxoArrr cepuzcrr,rft qr4r-rH. Oco6o cJreAyer
'oTMeTI{Tb Ba}r{Hoe csoficrao uuorocror,iubrx rronpBlTrrfi - BoginomHocrr, uoilyqe-
.Hu.fi IIIaBHoro xosSr[uqltel.ITa orparxeHr,l.s B AJrrz]rrroBoJrrrosoft o6nacrln cler(Tpa.

4%
do

Puc. 2. Hoa+rfnqr,reur orpa]He- 0O

rrrr.E orrrr,rtrecnr,rx noxpr,rrrarf seD-xarr 4o
J - qrcToro aJrroMr.rHldrr, 2 - arror[4-
Hr,rfi,fior{pr,rroro garqu.r'uolin,tenrort 20
MgF, (d : 250 A), i - ronpbrlufl
AllGefZnS

E')u"r, I A \2
\t" - -ff : (;) rr*rr^(r*k)2,

.,

,/o/o /zoo ,4/o ,/600 ,/e00 },L
Tax nax cnexrporpa{ pa6oraer roJrbr(o n y.ilsrpa$r{oJreroBort o6racrfi

'c{er(rpl, ro 16e^ ero pelxernw 6tr:nulaaroroBJrelmr c rpexcnor?HbrM noxphrrr4eM
AI * Ge f ZnS, Horopoe rlo3BoJrr{[o cyqecrBerrHo cr{r4Br{rb ypoBer-rb pac-
'ce.sHHoro cBera. oAuaHo rlauecerrr{e ra o6a BepxaJra reJrecxona aroro troxpr,r-
rlr.E qpesBr,rrrafino ocra6ano 6tt o6racrb cIIeHTpa, Heo6xoAr,rMyro JIJrfr pa6oru
AarqunoB {ororraga 14 cr4creMbr Br{ByaJrbHoro ionrpora (n o6.nacru 6SOg A,
,I4crloJlbByeMofi n cncTsMe BrrayaJrblroro Korrrponx, a{sexrrrBrrocrb Bepr(aJra
c[rr4)fiaerc.fi uo 30%).^IlosroMy roJrE,Ko o[rro sepKaJro - rJraBr{oe rrMeJro rpex-

'cJrofiHoe rlo{pbJTrrg. C.te4aqee BepnaJro 6r,rno uonprrro aJrroMr,r}ruerf rr Barqrar-
rrhrM crroeM LiF. B cBoro oqepegr, c.uorZ LiF 6rrr Barr{wrqeu or aosgeficrnr,ra
BJrar[ crroeM 1\4gFr. 3ro noxpsrrr{e xopouo orpa}Haer n nz4mnroft o1nacru,
xol1 

-r.r^ 
ur{eer cpaBrrr4reJrr,uo xy4urrzft xoassuqzenr orpa}fieHrzq n o6lacrra

x, r000 A.
Bce ourzttecnlre orpalHaro[{rde noxpbrrr4rr lraHoclzJrrzcrr oArroBpeMeHIro Ha

onrl4rrecHrze SJreMeHTr,r rt o6paaqr,I-car4AereJrra, Roropbre Bce Aa;rr,ueftmel
BpeMfl xpaHr4rrr4cE, Bl\{ecre c anllaparypofi. floaroMy, xorrr a6co;rrrorua;r ra
lu6ponra Bcelo Hot\rrrJier(ca n co6panrioM Br{Ae Ire npoBoArrracb, HorlzrrecrBe}r
HyIo oqelrlty elo Bo3MoHtnocteft r{o}flIro [poBecrr4 no e${exruBr{ocTrr Bcex cro
SJIEN{EHTOB,

Ec.rrz no4 a{$eHtLtnuocrbro cr4cre}rrr t,11 rror]r4r\rarb orrro[regr{e ocBer]refl-
.Hocrr{ Ex.n - n{orloxpoN{arl4qecHoro raao6pantenufr rra {oron;renHe rxo4uoft
.Ir{eJrr4 crrer(rporparfa H ocneqelrHocrr4 BxoArrofo spaqHa reJ]ecHorra 82", To
trpu cor.lracorannort cBerocr4Jre Bcex onrr4rrecnlrx EJreMelrroB

rge A - cBerocrdrra. fiar{epbr clexrporpa$a, o - yrJroBbre paaMepbr Co.rruqa,
TT}U' IZ?UI I'1 - XOA{{I4TIIaEHTIJ OTPAxtEIII{,fl IIOITPIITI4'I CJIEA-gqEIO I{ TJIAB]IOIO
BepHarra, a rar()fie pelreroK crrer(Tporpa$a, lt - a{$eHriznuocrb perrreror(.

3uaa 4rx npraMelrriei\[oro rrrrra Soionreuxu BeJrrrrrr{rry anep"r.irz H11, col-
gamrqeft Mrdrrlrr\{arrsrioe yBepe}irro $orouerpmpyer\roe nouepneire D [8, g],
a raHlRe yqr{r},r8a.fl, arro [Jr.s l, <= 1400:L noHaaarenr lllnapqmr{Jrr,Aa p : l,
[IOrtel\{ 3arrl4]ar6 Bhrpa?fierrrle lrl4lrltt{arbl.rofi ocreqer.u.rocrr4 E},rrop, perl4crpl{py-
'euofr aa BpeM.E sKCnOSrrr{}Ir4 l, H0MIIJ]eHCOM reJreoHorr - clenrp-orpasf

(1)

(2)
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puc. 3. Cnoco6socrr KoMtrJreRca OCT-I aaperllcrpr{poBarr, Jrr4rr[[ coJrEesEoro ctreRrp&
flpr,r pa3JrrrYEr,IX BpeMesax aficflosr4ql{fi

PaC. 4, Croco6roctr ROMtrJIefica OCT-I eaperllcrpllpoBarl uenpepr,raunft crextp Colr-
qa rpII pa3il[sHblx 3llaqeEl4.flx trpOIrtBBeAeEI{fl Bpe}IeEII OKCIIOBIIqI{I{ Ea CIIeftTpaJIbIlyIO'

mI,IpuIIy rqeJru

Ha pzg. 3 upranegenbl BeIVqIltHbI O,CBetq,eHIIocTu, CoBAaBaeMoft COnuqem

Ba trpeAaraMlr aemnoft arr{oc6ep}r B rral46oJIee .rlprrllx ltrlulrflx AaJrer(ofi y.Jlbrpa-

4zo.i"ro"ot o6racrl,I ctrexrp; [0]. fam xte trocrpoeHbl BtrqtrcJreunble rro (2) rpn-
BLre BaBrrcnMocrrr troporoBoft ocBeq,enlrocrr{ or AJIIIHrT BoJI}rbI trpIlI BpeMeEr[

aHcnoBrrI{III{ 7, 70 t 100 c, troBBoJI.EIoque oUeHr4rr, BoBMorI(Hocrb cIlIcTeMb[

TeJTeCHoII - Cllexrporpa{ - {otounenxa trpl4 perllcrpaqulr paBilEqnblx

CtreKTpaJILHLIX JII'IIIIIft .

flplr paCcntorpelr1rlr perl{CTpaI{UII EeIIpepbIBHor,o Cuexrpa BBe[eM cIIeH-'

rpaJrbrryrc 111upugy qerlr Al,. Ecru n cneniporpa{e mmpzna u3o6pa}fieguff
s-xogpoft qelu b, a o6pargafl AlrcrepcI,tfi dluldl, ro trpIl trpuu.srblx pagee ycJlo-

BIt.fiX

L?": b+ .

Ooneqeuuocrb uBo6parr(enrrs HeupepbrBlroro cuer(rpa^ Er.o (l') ua {oto*
tr JIerrHe otrp eAeJI.fl erc.fl Bbrp alr(eHr4eM

T+Afu
e

Z',,."1(I) : ) 8." (I) dl.'
,,,

c yseroM (t)
l.+Ar

2,,." (I) : (*)' r' \ ,, (t) r,()")r2 (x) Et d|".

t"

Csuta.E rr(1,), rr(1,) , r(?,') n E(1.) locrorHl{brMr{ B npeAerrax cner(rpaJlbHoft

ulrpfll/Illbl qeJIII, SaMeHI{M LIX COOTBeTCTBeIIHO IIa CpeAHI{e BHaceEI{fl t!?u, Tz}ut

ry fr Ey. TorAa ypaBlrellue IJLFI ooBeqeunocrtr npllMer BI4A

Z,. 
"(tu) - (+)' ril\ril:l.ExU,l," - IrErAl,.

3a npenaa axctro3ltquu to Ea e1u:uulqy uoBepxHoctu {otouJleHI(IlI ynaAeg

aHeprr{.fl HeupepblB}roro crleKrpa
IIr,c-r1E,"t.\L.
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Bocuorr,gosaBmr4cbr Kar{ r{ np}r BbrBeAeuum (2), BEaqeHueM noporonofr ne-
Jrr{qrrHbr IIp, [aro[efi ulorrlocr.b noqepue]run D, rr Berrrqr{rrofi aS$eHrunHocrr{
CI{CTeMbI Tl[, OnpeAeJII4M trOI]OIOByIO oCIleqeIII:t0CTL HenpepLIBIIDII{ CneItTpOM,
perrrcrplrpyeMyro r(oMrrJreRcoM :

HD
zuop: 

f;al"r, . (3)

ftpunnte, rocrpoelrlille no (3) AJr.fl Ila3Jrr4rrrrbrx 3rrarrerrrfi crenrpaJrbrrofi
rxr{prrubl rqeJrl4 I{ Bper\{elrrr axcnoardr{r4r,r, nprdBeAe}rrr rra prrc.1r.'I'atr ffie l43o6pa-
lr(eH Henpeprrnnr,rrt crreHrp ,I cuoxorinoro Cotrrqa [10]. Us paccr{orpeHrrfl
rpa{uxon Br{AHo, qro Henpepr,Iaumfi crrexrp }ro}r{rro Baperrrcril}rpoBarb roJrb-
Ho cl,> 1200 A uprzur,rprrreqenn0,5 MM -Al,:8A unpeueur{ DncrroBrr-
qum tn) 120 c.

2. Clrcrerlra BrrayaJrrrrroro KorrrpoJrfl

Bxo4uaa u,errrr cner(rporpa{a o6paaonana AByM.E Bepr(aJrr,}rr,rMr4 qerrnaMrr.
Cner, lre upomegnrrafi B cner(rporpa$ uepea qeJrB, orpamaercrr or rqeqer
B cr4creMy BlrayaJrblroro Hor{rpoJrr, trpe4}raBHaqeuuyro A;rs ra6lroAeHlr.rr rda
ra6ranrr cralrrlrdr{ aHTr4BHbrx o6paaonanufi na Co.nnqe B ryarax H.r, xourpo.ux
Ba npoqeccorr HaBe[eHlttr u F.l:rn {ororpa(illuecxofi perrrcrpar]ur4 troJro}r{eutrrr
I,{Bo6pa}fienua Co.unqa }ra rqeJrr{ ctremrporpa{a ro Bper{fl Er{cno}rurpoBar{urr
clrer(TpoB.

B ontu.recHyro qacrr, crdcretrrbr Brzar4poBalrr4fl BxoArrr cJlegyrorque DJrexrerrrhl
(cu. puc. 1): aepna.nr,Hr,re trleqxu u{eilrl cuexrporpa$a, r,rJrJrror{rrrrarop 71,
rrJrocr(rre Bepr{aJra 9, L0,4rznno$oHycnufi o6llexrfis B, ranrep$epeHrg,ro}rrro-
noJrflprlBarIr{onur,rfi {unsrp (I4II[D) 6, rfoxycrapyrotr{afl nuuaa 5, troJrytrpo-
Bpaquoe rrJrocftoe BepxaJro J, cerxa 2 t oxytap 1.

IIJe;rr, cner{rporpa$a u geficrBrzreJrr,Hoe r4ao6paxer-rr4e Cornqa, nocrpoc}r-
Iroe B rrJrocxocrz tr{eJrr{ rJraBHbrr{ Bepr(aJro1\{, pactroJro1te}rr,r (c y.rerou orpa-
x(erlr{.fl or AByx BepHaJr 9, 10) n nepegrreft {oxa.nruofi trJrocl{ocrrr o6r,eHrrana B.
floatouy orparr{enHr,rft or ule,nra cner{rporpa$a cner BbrxoAr4r rda o6GenrllBa
IrapaJrJreJrbrrrrrMr4 [yqHaMr,{. MaHcr4rraJrEr oe pacxo}r{AeHr,le }re}r{Ay tryqHai\,rr4,
paBlroe orHomelrl4lo .rrauer?nr,rx paaMepoB o6tenra na6.nroqer.rr,ra n Soxycuorrry
paccro.rrrrr4ro o6r,exruna, r4cxoA.E r,rs ycnonrar? pa6orur I4IO, pacnoJrolneHrroro
ea o6reHrznolr, nr,r6parro rre trpeBr,ruamqr4r{ 2' 1771. B I4II@ npoxoAflr r{err-
TpaJIbIrr,Ie tryqKld, uepra{epzr?uble napaJrJreJrbl{Ere nyqHrd norraAaror B Toqrrbre
Aarql,rxrr cr{creMr,r drororuga,

PacuonorxeHrrafl Ba dru;rrrpou Jrr{rrBa 5 crpor.rr n csoeft tfoxa.rr,uofi trJrocxo-
crra geficr:nrareJlblroe I4Bo6paH{eHr4e rqeJrr4 cneKrporpatfa co cnpoeHrr4poBarrHrnM
Ira Hee zeo6paxreuuelr Coruqa, Brarogap.rr rracTr,tquoMy orpafi{euzro Jry.refr
IroJrynpoapaqnbnl BepHaJroM ero raeo6pantenrae {oxycupyerc.E rra rreuHy 4
drotoxauepr,r norfl Bpelrr4n. Ha ary ,ile rrJrerrxy c rroMolqbro o6r,eHruna rd npr{Br\rri
BrreqarblBaercx raao6pax{el{fie qacoB, troxaaa}rrdE carerql4na r{alpoB tforoxa-
Mepbl Br1t3r4Pa, & raHlr{e ran{opuaqna o HoMepe coorBercrByroqero Ka/Ipa
n cnexrporparpe.

HocMouasr Mo?r{er paccMarpr{Bars raeo6parxerrrae rroJr.fl BpeH}r.rr c tro}roqbro
onyJrripa T,4onycnaroqero BBeger-rr4e [rronrptrfiltofi. [onpaBxrr. flna nr,ruoruc-
nrzn r[oxycrapoBr{z onyJr.spa r Jrrrrrar,r 5 s u.rrocxocrr, zao6pamenran noc.regner}
BBoAIaTc.s nraroBoe ctexto 2.' Itolrneucal{r4.rl BoBMo}r{rrrix pac{onycrapoBoR TeJrecxona o6ecnerrrdBaercrr
tloxyczponoqnrJM [epeMelr{e}rrreM ero rJraBrroro BepxaJra. Bce (roxycrlpoBnr{
trpoIrIBBo[rrrc,rr r{ocrro}raBroM-oneI]aropor[ c pa6o.rero r{ecra. Oc,ra.nr,rlr,re
otrTrllqecxr{e cJreMelrrLr npoxoAflT rocrllpoBr{y na Senrle, rrocJre arero Barrl]errJrrr-
rorcfl rd t gattrrefiurer,r He peryJrraltyrorcrr.
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II. I{OHCTI'yKIIIIfl

I{oncrpyxrunuo Becb r(oMuler(c reJlecnorl - cuenrporpa{ cocrolrr I1I3

u.qrrl 6ilonoB: ctre(rporpa{a co rtrJlroBoBoft naruepoft, ABYX 6nonos - MoII-
rrrpoBon BepfiaJr (r;rannoro ,I cJleAflqero) v 4syx 6nonoe (no.rnunaropuoro
u Br4arrpuoro), cocranr.fl roqr{x cr{creMy r(olrrp oJrfl troJro}fi enrr.rl wao6p ar,t.euwx"

Connqa.
Pacuonaraerc-fi TeJlecnofr rra rroBepxrocrlr Kouuqecnoft nzurz - (orcer(a

uayuroft aulaparypBll, mretoqeft {opmy yceqeHuoro Ho}Iyca? ItrIrpoHIitM oclro-
Barrrdelr o6parq,eruoro B ornpblrufi nocrtoc (pzc. 5).

1

*q?

]***" *a
q**.'!- 

+

gs

i?.--

2/ "r*_
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Puc, 5. Pacuorontesue HoMrIJIeKca OCT-L sa cralrqlrr,r <Callot-4>
J - pelyr(rop npr{BoAa Soxycupounu,2 - rraBHoe BepHaJIo,,, - Hpr,IlrHa, 4 - IIcfiapurerlr aJrIoMtrEuE,
5 - orceH uayuuoft aflfiaparypbr, 6 - Hpr,IuIfta, 7 - 

peAyftrop, 8 - 
gr(paH, 9 - IqeJr], cnenrporpa$a,

l0 .._ pyqHr,r yfipaBJreHr{fi, Jl - oxyrfip BI,rBr4pa, Jz - &oroperficrparop, ]3 - cfiefirporpafi, 1.4 -gu$parrluonnaa perrrerHa, ,5 - ftaccera cnex,ponpa6a, 16 - IqIrIosoBaE HaMepa, l7 - Hcr-Sl4Jlbrp,
18 ...... Aarrr4H rovuoft opueura\vu, 19 - noJrJrr{Maropuoe ycrpotcTBo, 20 

-il$JJtoMr,'Harop, 
2J - rpy-

6rrft Aar.r,rx opuellrarlr4r.r, 22 - cfleqflryee BepHaro, 23 - ficfiaplIreJrl4 aJrIoMl4HrrE
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Tpra 6noxa (cuenrporpaS 13 w gra 6noxa BepHaJr 2, 22) ycrauoBrrerhr Bo
nuyrpennerZ qacrrr orcer(a, ornpr,rrofi B r{ocMoc, a 6nonra KoJTJII{r\{aropnu^ft 19
E nraaupnrrft 11 * sa sueuuert noBepxnocrlr nouyca, uaxognqeficn BHyrprl
CTAHIIIZ\T.

1. Bromlr Bep(aJr reJrecxorra

Sepnala reJlecxorla c[eJIaI]bI I4B clITaJrJra u nor{eqeHbr a qerr,noSpe3epoBarl-
HEre onpaBbr c I4AeHTVqHrrlr cnoco6oM SaKpenJreEr{rr B Tpex onopHllx rosHax
(puc. 6). flepegnaa noBepxrlocrb BepxaJra 4 uepea ronHttii crorZ r[roporrJracra
yflupaercrl B Merarrmqecxylo rrJracrzrry 7. C nporunonorox<Hofi rr,rnr,uort cro-
poHbr Sepr(aJro noAlr{raMaerc.E rrpyrflr4rrrrtrrl\{ ylopor{, cocro.srqn}r ua rpr6xa 9
qpyfirr{}rHofi urar?6n B, na xoropyro qepes ruart6y 5 4annr ynopnuft nmur 6.
Cuna aax{atlz.E BepnaJra peryJrl4pyercfl Mo}rerrrolf trpr4 aaxpyuraninuta smtra 6.
flocre peryJrr4poBr{r4 Blt}rr {raHcupyercfl c noMoxtrbro rourpiafinm. B paArraJrr,-
EoM lranpaBilertrrtt Bepr(aJlo $rancrapyercfl c noMotrIbro MeraJrJrraLrecxr{x npygila-
H.slqux npoHJlaAon 11, npw1|s.w:I,rarcqr4xc.tr H BepHaJry rarur{e vepea c;rofi $ropo-
utacra 10

.d zzo*4r
,6 266!O,2

/""/ //

,/o

Puc. 6. Cxeua Suxcaqurr Bepr(arr

r-ytropEarrrJrarrfta, 2-B'tr:,:rT ftpelJrer{rrErrJrarrr{r4, .,-orpaBa Bep}iaJra,4-sepfiaro, ji-ynop-
uaamaii6a,6-ynopuuitBI,rHa, T-Bryilr{a,8-Aqcr{oBafltrpy}Hr{rra,9- flprrxrrMlror-rrpl6on, i0 -droponracronafi fipofiJlaAHa, -Z-7 - nJracTrfiHa, 12, jJ 

- Br4ltrrrr
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Pue. 7. E,[ox r,naesoro 3ep-
RAJIA

l-onpaBa BepHaJla, 2 -ycrarro-so.rHrrft $raHel{, 3 -ItoPIIYc, 
4 

-
HarlpaBfiErollla!:i mrb1p6, 5 - PeFY-
rr,rpoBorrHble BryJrr{lr, 6 - MexaHtrsM

ornpbrrr4fi r{pbIIrrHE, 7-}IcIIapII-
TeJrb, 8 -rlrallra, 9 - aJreftTpolr-

ulrfi yeen yctpofictna HarrbrJrelrurr

3a4uaa r,r 6onosr,re troBepxnocrl{ Bepr(aJra troJrlrpoBaHbr r/t aJrroMr{rrupoBarrbr.

3ro uoano.n.fler rroBtlorzrb ltx rel{ueparypy 3a cqeT colrneqHoft slleprtrtd BO

BpeM.rr pa6orbr lr reM caMbrl{ cyrqecrBerruo crrrdarrrb r(orrAelrcaql{Io uapoB pa3-

Jr[nur,rx Betr{ecrB Ira JIIuIqeBoft troBepxuocr[. Arfi 3atr{rrTbr tronpbITIIfl SepnaJr

oT MexaHr{rrecHr/tx rroBpe)fiAellrlft n uepzo4 [poBeAelrl{fi rlIC[BITaEnfi' a Tar(x{e

or norrAerrcaqrrr{ BJraru u [poAynToB cy6JIfiMaqIII4 l(o]rcTpyr(qlIoHrrblx Mare-
prraJroB B trep?roA rraxoE(Aerrr{fl Ha op6[re o6a BepftaJra cHa6ffielr],I SaIqI{rrItIMII
i.pur.*urr. Tan xax rpoqecc [erpaAallrrll noBepxuocrl4 BepHaJr oco6eHuo

ClrJrbIrO rrpoTeKaeT ts trepBOe BpeM.S IIOCJIS BrIBOAa IIa Op6I,ITy, C qeJIbIO

yIIpotr{eHr{fi ROHCTpyKrlr,rr4 rrprlrMerreH MexaH[rBM orltpbrrld.fl r(pEI[rKrI paSOBOrO

U"ftcrrrlr. Itprrmlti ycraIraBJIIaBaerctr lr appervpyerc.fi Ha 3eune, a npu
flepBoM rrpltBeAerrlrz upu6opa B pa6osee cocroflIrl{e orBoAr{Tc.fl or noBepxHocru
aepHaJla, trpzqeM AJIfl 3a[I4paII[tI MexaIII4SMa OTI(pLITI/I.fI I(pbImI(I4 I4 paBappe-

Tr4poBaur{.a I/tcloJllayeTcfl pa6osee [Bllxtellne, [plrcyqee SepHaJIy: AJIfl IJIaB-
uoio aepxara - {oxycltpylorr1ee ra tro HoopAlllrare X - [1rs cJleAflIqero.

,I[.rra uaurr.rrelll{.rl HoBOIO oTp aHaIOtrIeIO CJIO.fi IIe[OCpeACTBeI{Ho B trp oqecce
pa6orbr B r(ocMoce o6e lronrupoBr(ri -BepnaJr cra6)fienlr ycralloBnaMr{ AJr.[

TepMoMoJIeI(yJlspHOuo HaIII;IJIeI{lLfi. }tam,qa;r yCTaHoBHa COCTOI4T Ttt 3 [ByX
pacur,IJII{TeJIefi, BaKpe[JIeHHIIX Ha ItpoHIIITeftnax, yCTaIIoBJIeHIIrIx C AByx
CropOH Bepfiarla, II CTalWilIlBIdpoBaIIEoro [peo6paSoBaTeJlfl IIa[pflffieIIIIfl' !,11fr'

rrr4raHr4fl r{cnapfireJreft. Flanecxr.r Ttcrlap-rrer{oro aJIIoMrl}Irl-s ycralraBJrLIBaIorcE rra

Senr;rc. Bxlrrosenue ycranoBnrl ocytr{ecTBJIfleTCfl I(ocMoI{aBToM c tryJIbTa

yrrpaBJrel:rrlfl [OAarreft [I{TaI{U.A Ha rrpeO6paBoBaTeJIr, Hanp.fl]fiellllrfl." 'B"nox 
fJraBgoro sepKaJra Br,rloJrlreg cJreAyroq\iM o6paaoru (p6c.7). Onpana 1

c ilapa6oJrlaqecgl,IM BepI{aJIol\{ lltecrlto locaxtelIa ]Ia HarrpaBJLflIoq,I4I4 ruTol('
Xoroirrft npra SoxycldpoBxe rlepeMelr{aerc-fl BAoJIb ocr{ ro {roponnacronr,rlt
HarpaBJrflrondr,ra{ Kopily;a 3. IIIrr,rpr 4, coegmxettllblft c otrpaBoft, BxoAfi B {To-
po[JracTOByIo BryJIKy IIa HopIIyCe, {nrcr4pyer troABIzt}ItHyIo qacrb or upoBo-
pora.

I\,IexamrsN{ rfoxycmpoaxfi" cocrofrr rrB fiBr{rareJlrr, [oErr]narcqero peAyr(ropa

I{ XOAOBOIO BUIITa, ycTaIIoBJIeEHbIX B HalpaBJLfIIOIq,eM ruTOI(e' a TaI(E(e xoAoBotr

rafiHLI, BaI(pelJIeHHofi n xopuyce 3. Ha BpeM.s rpaHctroprl{poBI(E I4 BLIBeAeIIETI
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Prre. B. O6rqzrt nu4 6norra rJraBrroro BepnaJra

Puc. 9. Enox cne4arqero Bep-
I(AJIA

I - pellyHrop rrprrBoAa,, -nory-ocrr JreBarr, 3 - onpaBa sepr{aJla,
4-noJryocl, [paBafi, 5 *fioplyc
ItyJrr4cHoro MexaHI4SMa, 6 - Aarqult
rpyooro HaBeAeHr{fl , 7 - npor.r[rrefin,
8-Br,rr(a, 9-paMHa apperrrpa,
lO - IrphrtrrHa SepHaJra, 11 -ucila-pureJrl, 12 - BpoHlrTeftH

()lt i,

4l
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Puc. 10. C.rre4nrqee sepr{aJlo reJrecxotra

CraHqr{II Ha op6I,Iry IIoABIIrrtIIa.fl CIIcreMa [otroJIIII{reJIbIIo $I{Hctrpyerc.E nyreM
ytropa rrrToKa B HoHr4qecHotlr ]]lre3[e. B orou II0JIoH{eI{ZII c rloMotrtrblo Cneq?IaJIb-

iro"6 yoopu 5 apperrzpyerca IrexaHrBM 6 orltpbrrl{.fl salr{I4rlIoft rpuuHz. flpz
xoAe rrrToxa BIIepeA npyxrraHnr,ul l{exaIILIsI,I paaappeTl,Ipyetcn 14 OTKpbIBaeT

Bepr(aJro, yBoAfl ItpLIruHy IIB IroJIfI 3peIIIIfl. Bx.nroqaerca SoxycrapoBosuoe [Bu -
H{e}rIIe Ira}rtaTlreM oooTBeTcrBylou,rltx I{JIaBI4Irreft }Ia TIyJILTe yIIpaBJIerIII.a. PaO-

Irr,IJrlITeJrlr 7 cmctevLt aJrroMl{rrrrlloBaIII4-fl BaItperIJIeHbr lra mraHrax B, enen:rpon-
r.rufi 6nOH III4TaIII{fl paCnEIJII{reJIer,:t nuuCau B ItOHCTpyItqrrIO 9-. TpeuA 6O,lrauu,
upoxoAflu{I4r,Ilt alepea peIyJII4lloBoquble Bryrrlta 5 Snanqa 2, 6tox fipell?Irgfl
K npoMe)fiyTotllrox{y xpouru'refiuy oTcer(a }rayqs96 anlaparypbl.

tDororpa{rafl 6Jroxa IrpI'IBe[eHa I]a prrc. B.

C.neUsrqee aepl(aJlo (unocnoe) yCraIIoBJIeFIo B oIIpaBe 3, notopas IIa AByx
rroJryocflx ynpeulleHa B IIoAIII[rIIIlItoBhIx yBJIax BI,ITIKLr B (ptt c. 9). JIeaan
nor;ocb 2 r$inegfl BbIxoAIrLIr{ BaJro}r BanpenJrelrrlol'o Ira Br,lJrHe peAyr{Topa 7

lpr.,rBoAa IIo ocfi X. llparaa IIorIyoCr,4 c uontoulblo I(yrII{cHoIo Mexa}II4aMa,

pactrOJrolmel.Irror.o B Hoprryce 5, garoulero yCKopeIIIze B [Ba paaa, [oBopaqI4BaeT
gurrrr, rpy6oro HaBeAeI.Iufl 6. Bu,nHa coeAI4HeIIa c HpolIIIIrefiEoM 7 , y6raHo-
urerrnuron-rrrlnuefr rlacrllo IIa BbIxoAIIoi\,I BaJIy peAyl(Topa [pIdBOAa IIO BTopOfi

noopArrrrare Y. Pe4ynropbr rrpr4BoAa y1[$r4ql,IpoBaHbr. MarcI,tlra.nr,Hafi cno-
pocrb Bparq,eg11rr BbrxoArroro BaJra 0" ,l1c. B pe4yxtopax npullaTr,r clerII{aJIE,rrble

Mepbr AJr.E ycrpaueHla.s Jrlo6ra. B xaxr4ou IIpI{BoAe IIpilMeEeIIO IIo ABa AB1Ira-
reis - ociroruofi u peaepnuufi, xotoprre qepe3 I{fi[I4HApLLqecHI,Ift AI4{6epeH-
qua.rr,uurfi MexaHr{3]vl trOACOe[pIHe]IIJ K OCITOBHOT{y pe[ynTopy.

C uy;1r,ra y[paBJIeHI4fl Mo]I1IIO oCyrqeCTBI{Tb IIepeXoA C OJ{HoI'O IBIzIaTSJI.E
ua 4pyrofi. IIpn neo6xogr4Mocrr4 ABr{}Her-Ir{fl c rloBblltrerrroft cKopocrblo Ao-
uycTllN{o otrI{OBpeMeH}Ioe ABI,I}KeIIfie 06 Ofix ABI{rareJIeft '

,[,.nx aaulur],r ilpllBoAa Bo Bpenffl geficrrrax [eperpySon Bc.E troABI{EtHag
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qacrb 6.noxa apperl{pyercfl c rloMolqrrc cr,uonofi paMr(Ir 9. @raHcaqll.r ap-
perl{pa npol4cxo[I4T npl4 BeprIdHarIbIIoM rloJroxterll4lr paMHI4 z npilBo,qa tro
Hoop[r{Hare X, naxogarqerocfl B npar,irrenr rroiro}ilerrr4lz (+)). B aroM }ne uoJlo-
?fieHrIrd BarrtrI{T}rarr npbrrrrxa BaHprrrBaer Bepr(aJro. Ecnu npu BItJIIoqeHIi\t rrptr-
6opa nepenecrn BepxaJro no HoopArdrrare X s norox(er.Irle ((-)), upouaofige-r
pasapperrzpoBarrlre rd npyrrttt]rHr,rft lrexalrr,raM orBe[er B cropony pauny 9,
a rar(?fie coeArrrrerrHyro c neft Batqllrrrylo Kpr,ImHy 10. Cucr.evta cua6xteua
HOHr{eBbrMI4 BbrRIrOrraTeJr.flMr,I B peAynTopaX [p],rBOAa r,I MeXaHr4SMe OTI{pbrTIr.tI

ffprrrrrnr4. Pacurrnrzrerm L1 yuanoBJrelrbr rra Hpolllrrreftruax 12.
Ha prc. 10 npunegeua {ororpadrun 6roxa.

2. Elon cnenTporpa{ra

Btor cuenrporpa{a npegcraBJlser co6ofi rIJIocHyIo [rcpaJreByI{r Kopo6ny 3'
n 6oxosofi rroBepxHocrrz roropofi [pr4coeArr]Ieu qr{Jrl,r}I4pl,I.recHuft crar(aE -
mJrroaoBa.a r(aMepa B (prc. tl). FIa suerunefi rroBepxrlocru noptryca paaMeqaer-
cs BxoAHar{ rqenr, ,1, r(oropa.fl o6paaonaua AByM.FI Bepr(aJIbHbrMIrI rqeqfia-
Mu, BLrtroJrIreIrHBIMIrI I{B TepMIi{ecHrI o6pa6orarnofi Hepxanerou{eft craJrr'I.
flepegnnr trJrocnocrb qeJrr{ ycraHon.neua tro[ yrJroM 45o n ua[aronleMy ilysy.
Ogna qeuna BaxpetrJlerra HetroABIzE(Ho, a [pyrafl rrepeMeqaerc.fl B rrllocxocrr
qeJrlr Ir Molfler BaHrIMarb gna {nxcupoBa}rrrbrx troJroxter'r?rfl c coorBercrayrcqeft
mzpranoft qe;rz 50 lr 500 nrxnr.

,(nzmeurze q,eqxz ocyqecrBJr.rrerc.rr or eJrer(TpoMarur{Ta c uepegaueft
yctlrltuf[. sepeB pbrsarxnrrft MexaHIrsM 13. llpn ABlrffierlrrlr qeqRa cl(oJlbaur

Pwc. ll. Eror cnenrporpatla
-I-BxoEHarrJeJrb,2-cserosoftBarBop,S-fiop[yc,4,5-Eu$parqrroHrrbrepelrorHr,r,6-mrro-
aoaofiaarnop,T-fiaccera,8-Ilrrro3oBa.EHaMepa,g-0JraHerLJ0-crafiaH(DOy,]l-JrroMnEo-
oop, 12 - 

y3eJr aJreHTpoHrrHr,r, -13 - 
pbr.raH{ubrrt lrexanuant
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no Hetro[Br,Ix(Hoft EatrpaBJr.fiIoqefi, orrlrpaflcr Ira rree B rpex roqxax. Memgy
otropabrMr{ rrJroqaA(aMn r{ HarrpaBrrroqeft AJIfi yMerrbltrenlr.E rpeHrLE trpoJlo-
)lrenbr trpoxJrarnlr za {ropou,racra.

Brrcora qeJlu Ee Meurlerc.fl I4 paBlra 6 uu.
Bryrpz ftoptryca ctrenrporpa{a 3 neuocpeAcrBerlro Ba tq,eJlblo lraxoAurcr

cserosoft BarBop 2 {rarxxonoro rIttra. llpuao4 BarBopa ocyqecrBJlfiercfi
c rroMoqbro aJrenTpoMarnnra. C qeJrbro rroBbrrtreulr.rr o6rqeft lraAe]fiIrocrn troAa-
ueft naupameur,Ir ocyqecrBJlfierc.rl Bar(pr,ITI{e BarBopa, a orr(pblBaercn aar-
Bop c troMotrIrrro rrpylnr4Hbl Tanzu o6paaoM, rrpllt BbIxoAe r13 crpo.fl qeueft
D.ilTAIJldfr AJrer(Tpor\{aflrr4Ta SarBop Ee rrepeKpoer trpoxoE(Aerrrre cBera B ctrer(Tpo-
rpas.

O6e 4rz{paRrlrrounbre pemerxrlt ycrarroBJrel{br s qensuoSpeBepoBalrur,re
orrpaBbr l{AeHruqHoft KoHcrpyKl{I,llr. Ha fleprroA IocrrlpoBr(u Ha]r(Aafl r,r3 oupaB
npetrrrrc.fl n ltoptrycy oAHuM BIrIrroM c trpyxtlrnlroft ruaft6ofi. Iocruponna ru-
troJrlr.Eercfl c troMoqblo clleMHoro rpzcuoco6renrz;r. Onouqarerrno otrpaBbr
SanpelrJr.frroTc.fl TpeMfi BrIIrTalrrI I{ mtrJIIIETyrOrC.fi.

Illnroeonas KaMepa rpeAcraBJr.fler co6oft EropaJreBylo rpy6y, c oAlroro
ropqa nMeroqyrc repMerzqEoe [Ho, a c [pyforo - orr(pbrroro- napymurrft
S.naneq 9. C uonnorqblo Droro {ranqa rtrJrIoBoBaE r(aMepa, a c seft rr ctrel(rpo-
rpa$ repnrerlrquo upLLcoe4rrlrfirorc.rl n orBeruoMy S,ranqy rra rloBepxuocrr
orcelta uayunofi a[traparypbr craHrlrrl(. B qeurpe sroro orBeruoro {;ranqa
l{Meercfi repMertrq}rrrft .nrox, ornpllBaloqufi goctyn I,IB BHyrpelrlraro troMeqe-
rrr,r.rr crarrqrirr B rrrJrroBoBylo HaMepy, r4e pactroJlaraercfi Haccera 7 c ulennoft.
/{pyroft Jrrox - mrroaosoft BarBop 6, raxogarluftcn sa 6ononoft rroBepxuocrr(
ronroaonofi r(aMepEr, trepexplrBaer onuo Bo BHyrperrrlolo qacrb noplyca ctren-
rporpa{a. Bo npenra na6lroAeurza na op6nte [rflIoaoBoft aateop orr(pblr tr
dr{cfleprtrposanubrft nropoft peurernoft caer 6ecupefr.rrrcrBelruo rlotraAaer Ha

(rorou.rreuHy. Orxpur:ne rtrJIIoBoBoro BarBopa [poI{BBogl,rrcfi aJrexrpolprrBo-
doM, Sanpbrrr{e - c [oMoqr,rc trpyEttrrrHoro MexaEI{3Ma, ItoucrpyKqlrfi BbItroJI-
rrerJa rar(EM o6paaonr, qro Arfl repMerrrquoro aamprlTrrtfi mJrloBoBoro BarBopa

AOCTaTOqEO OTrtrrcquTb SJIeHTpOtrr/tTaUUe. 3rO O6,[erSaer coSAaHrre BbrcoKo-
IIaAelHHoft cucreMrJ 6noxuponxu u troBblmaet 6eaouacnocrl pa6orrr co mJIIo-
aosoft nauepoft. ,{ua nauonHe}rrrfi HaMepbr BoBAyxoM u BanyyMllpoBauufl
trMelorcfl [Ba BelrrtrJrfl, oAIIH I{a l(oroptlx coeAlllIrfler o6teu c BrryrpeElr\rM
tror{eqenneM crarrqrrrr, nr:opofi - c orr(pblTr,IM r(ocMocou; C troMoqblo Malro-
Merpa, r{BMep.rrloqero paalrrrqy Aasreuuft s uilrososoft KaMepe z na6rue cran-
{uu, Mor{tHo r(orrTpoJrI{poBaTr, repMeTrIqHocTb SaKpbrTl{fi JIIOHa fiaMepLr
tr{ rtrJlroSoBoro SaTBopa.

Itaccera [o I{atrpaBJr.flrotqlrM, r{MeroquMc.rl B ItrJrIoBoBofi xauepe, ycrarra-
BJrrrBaerc.s n pa6ouee uoro?fierrrre z $rancrzpyerc.rl IryreM troBopora pyr(oflrnlr.
TIao6pameur4e crrexrpa crporrrc.rr na {orourerrne, paclonomennoft B Kaccere.
(Dopnry {oxa.nruoft troBepx}Iocru - uapa6onzsecxlaft rtrr{JII,IITAp - rrJlelrfta
upuo6peraer Ba cqer rrprd)fiarrrfi c rroMorqbro upuxtumuoft IrJraIrHlI K rratrpaB-
nxroqeft, ravreroqeft coorBercrByloqym fipLIBL,IBrry. Itaccera paccql4raHa rra
IrcnoJrbaoBanze 35-uzr.nznerponofi nenepSopzposauuoft pytonuoft rrJreunu,
cua6xeuuoft [o Hpa.rINI ctreqr{aJrbrrrrM\l BaJIrrHaMrr, cJIyHaqI{MI{ AJr.E r4cl(Jrloqe-
lrraa o6paaoBaurr.rl {przHI1ufi. C arofi E(e IIeJTE Io Bce HatrpaBJIflIoqIre, ro HoropbrM
rrJreHKa ABrrlr{ercfl B Haccere, rrpr4r(acarorc-fl ToJrbKo n Hpalo trJreI{HIr. B csoeM

[Br4Herrrlr4 trJrerrna cMarbrBaerc.rl c IroAalolqeft xaccerr,r, orz6aet lporpauunrrfi
pOJIEI{, ABIrt)fieTCfl IIO }IaupaBJLfiIOqIlM, paCtrOJIOII(eHIIbIM lIaupoTInB HaApoBOIO
oHrra, I1t, o6oruyn EaupaBJlfiroquft polraH, uocryuaer rra trprleMlrylo r(aryltrHy'
flnr.lrteuze rrJreHftrr ocyqecrBJlflerofl rryreM Ira[Iorl(u ee Ha IrprreM]IyIo naryllrxy,
BpaqaeMyro xparroBr,rM MexaErlsMoM.

,(nr rza6extaurr.fi paaBrrrrzrfl KoppoB:u.w vafia xnrrusecnoft arpeccltBrrocru
IIJrerlHtr BCe trOBepxuocTtrr, KoTopblx oEa ftacaerc.fl B HacceTe, r4BfoToBJIeIrbI UB

(rropouracra. tr4cnlrroseurze cocraBJr.fler troBepxuocrL I]porpaMMHoro poJrI4Ha,
HOTOpa.fr AJrfl yMeHr,rleHr{.fl trpocHaJIbSr,rBaHr4-E r{MeeT trBa pysbtr r{B CAJIr{I{OHO-

nofi peaunu. 
-
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Ptc, 12. OororpaQua 6;roHa cnentporpa([a

Craxau 10 c $oroyMHo)r(vrreJreM aKcrroHoMerpa pacfioJraraerc.fl r{arrporrrlj
.JrroMr4r{o6op a 77. fr.cro.rlrun Br,Iconoro }Iatrp.flrr(eulIfl.AJrfl trr4raH[fl (D3y, a rax-
E(e rrepBbre I(acHaAbI SJIeKrpoHIIO-peIIdCTpI{pyrcqefi CxeMbI SaltilIoqenbl B oT-

[erbgylo Hopo611y - Dle1rpoHHblft 6JISK a1ctrolloMerpa 12. pr.nn npoBeAeHLI.s

nanz6ponHl{ perrlcrpllpyloqe:ft cl{creMbl trepeA (D3V pacuoJloxtella MIzI(po-

JIaMtra, trrrraeMafl ir cralvluar{poBaurrofo ucToqufiIta. BHilIoseHI(e JraMrrr']I

JIpOTIBBo[VTC.fI IIB Ka6uHLI rrpI4 npOBeqeuuu I(aJII46poBItI{ aHCno}IOMerpa.

Sieruuzfi BrrA crrer(rporpa{a troHaBaH Ha pllc. t'2.

3. Bnot KoJrJrl{rraropa

,Onru,uq,eCnatl u,acnlb, E,rOH O6:ne4IT:gfleT B Ce6e [IeCTb eJIeMeHTOB OtrTfiqeCHOIl

cxeMr,r (cw. 5-10 pltc. 1). ,{na nnocxrzx BepKarra 9 u 10 (puc. 13) 3ar(perlJreHbl

, orpuir, 7 ua xouqax iecyrqefi rpy6u,-cnymaqefi oAlIoBpeMeHHo ry6ycoM

,qJr.fr npoxo?fiAeHr4fl cBera. ,[,rx zcr.nroqeHr{.fr oTpa}fiegl{.g or cregon Bl'Iyrprlt

ry6yca pa3Metqalorc.g ILETL I(oJIbI{eBbIx Aua{parM 2. Oupana Ha?I{AoIo sepl(a-

na xpeuzrca x .rpy6e B Tpex TorrHax It [otrycHaer IocTI{poBIty c Ilolylolqblo
,OIIOpHLIX BI4HTOB, fIOCne OHOHqaH14.fl IOCTtIpoBI(Irt IIOA I(perre]fiIII{e 6o'nrr'r

.ycraHaBJIr4BaIOrC.E r'Ieo6xoArzMOfO paSl{epa Ar{crarrq[oEHr'Ie -Itrafi6br't ipy6a c rroMoq,bro AByx troJron coe[vl{ega c Hpetreg{Iroft n"narofi 3 Bcero

6.rrO1a. CnapyXtl aTa qagrb 3aI(pLIBaeTCtI TOIJIqI1M 3atr{IrI{bIM ItO}I(yxo}I' rro-

.JrocTr{ rroA i{oropblM I4cIIoJIb3yIOrC.fl [JIfl paSMetqeHI{.fI ySJIOB -9JIeKrp0HI{KI4
cucreMDr rr4Ar4poBaHIIs lt2l u upeo6paaosdreilefi I{aTTpf}I(eHI4s [13], a ral$I{e

.BoBAyx(.r[yBItr{ cI4oreM];r repMoperyJII4poBaHllrr Ho-$rznrrpa (UIIcD)' Ha

o4rrofi I{B- cropoH l(omyxa saxpenIIeH BeIIrIltJLgrop, HallIeralon{fift BoBAyx I43

fia6I,IHLI craufiuz B IIoJrocTI{ c sJrer(TpoIIII],IMLI yBJIaM[I AJI-rI Iax oxrra]fi[el{I{fl'
,C uporvnofioJro)fiHofi cropor.rbr B r{o}Hyxe ecTb p.rIA oTBepcrl4fi IJI.1I BbIxoAa

rrarperoro Bosgyxa. It nepxuefi rrorrge neplelr[r4l(yJl.flp]Io ocrl rpy6bl npld-

Kperrrrflercfl [eraJrb 4 - rniaUo Sr4;1rrpa. Cuapyxnoft ctopour,r Ha trepeAIrefi

CTeHKe paClOJraIaeTC.E o6cexr:zB 8 Tt TOqHbIft [aTqI4It 7 CwCtetrr.w 
-9pI{eIIraI{I4I'I'pra sadrr ycrpoficraa rar(ffie Bar(pbrra. BatqI{rHhIM l(oxtyxoM. Ha nporzno-

trorroxtlrofi irerr,e ytrpellJl.flerce .u1iuaa 5 r oupane. Tt c MexaHI{aMoM dloryclI-
poBru{. (Dororpa{rza -6;rora 

rpzBeAel{a Ha pr{c. L4--

Yae,,t' H*-$utampa' @u;rrtp H., nxlrcuaer B ce6'E otrrr{qecnyro qacrr' u
,cr{creMy rup*orrurrpoBarrr4.rr. borioecxa.* sacrb +Iarr,rpa cgeJralra c'leMHofi,
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Puc. 13. Itornrarvratoprufi 6rort
J - oflpaBa nJrocHolo Bepfiara, p 

-HoJrbrleBbre gua$parlti, J-fipe-.
irexnar unara, 4 - rueano Hc[-
Suffirpa, 5-ruH3a, 6-Ha-
Sznr:rp, z - Earqufi rouuoit opraeir-.
ra\fitr, I - Jrr.rr{3a, 9, 10 - nrocxue:
BepRaJra

Plc. 1.4, (Dororpa$raa rioJrJrrr-
I\raTOpIroro 6Jror{a

oHa AocraBlrtrercrr I{a cra}Irll4ro I{ ycraHaBJrt4Baerc.fi r(ocMorraBTaM?r. OIIa co-.
crottr uB 6floxos HBapr{a I4 r4cJrarrAcKoro rlrrara, qepeAyroql4xc_fl c noJr.EpozAa-
Mr4. Otrrvrrecnafl c:zciewa {z.rrrrpa 6rr.rra paccurzra}ra r4 r{BroroBJre}ra A. h- e;-
BepHbrM coBMecrHo c A. B. Iznrnaprou [11J.

vcnonu,r pa6orr,I B rreBecoMocru.rro?pe6oBaJrr. rroBoro rroAxo[a K ycrpofi-
crBy cllcreMbr repMocrarr{poBa_I[4rr {rznr,.rpa. c r,rcseaHoseH}reM Beca trpeHpa_qaercfl r(orlBeHTuBHrrft ren.rroo6Merr rz BoaAyrrrua.f, npoc.rrofixa r.en.rrozeonzpyer
or rrarpeBareJr.s yBJrbr, troAJrerfiarqr4re rrarpeBy. floerolry o ycrpoftcrne ,epro_
46

ffi

r:t'
I



I

I

J'r IL 

--=- 

-1_!r
L----. _L-- r +

1lItrl
7 F";

\_-/

?uc. 15. Vcrpoiictno repMocrarrrponar'rran I{o {u'lrr'tPa

-I-onTfi.rec]rtrc aJreMcHTbr suJlbTpa,2-r{oprYc, J-I4Hrepdlepeur{uonur,rii ()u.llr'rp, 4-HarpeBa-
.Terb.brfi ,Jrc'reHr, r - Aarqultu ronar"putypur, 6 - 6oHOBbIeIIOCaEOqIIbIe IIJIOCHOCfII, T - aagur',lii ynop,

.8- I]a3 B Hoptrycc,9-rrp]'IHrrM, '10-BosAyxotryBHa, ll-BosEyxoflpoBoq' 12- Haoeflb ArE rIO[-

.fi rIoqeutrfi a.;relrrpouuort cxeltlt

.crarr{poBaHua Ho-{unr,:rpa 6r,ua [prdMerreHa npI4HyAIIreJIbHa.fl I{I4pltyJlflqufl

Boa[yxa rro cneql(aJrr,noft eaunnytofi crzcreMe, B noropyrc BxoAI4T r{ npo-
.crpaHcrBo, oxpylxaloqee orlrr4qecnrte aJIeMelrrrr {u'nstpa'- 

I4aueperlrze-reMneparypbr B cr,rcreMe npoI4BBoAl4rc.q repMoco"pot111!,"11Y:
yCTaIIOBJISHI.I6IM IIa Ontr,rqeCXOl.t 6rOHe Id BHilIOTISHHLIM B qeTbIpeXIIJIeqIII4 MOCT

iorrporrurnurzfi, xoropr,rft pacuorol*er{ B ToM }r{e repMocraTl{ponar'ruolr o6:r-

"rui IIpouo[a HarpeBarerl.fl paclorrox{el'Ibr B BoBAyIrrI'IbIx r(a}raJlax q11pr(yrl-tr-

qraorrttort cldcreMbr u uarpenaror BoBAyx, xoroplrfi rloroM orAaer retrJlo orrrl{-
qec1r{M aJreMerrrarf {zuirpa. ,{.ua nparzn6rrofi pa6orrr cr4creMbr repMopery-

JrrdpoBaHr4_fr S rreft ueo6xo[rzuo lrN{erb ABa npoqecca: HaIpeB I{ OXJIa}fi[eI{I4e'

Tor4a, N{eg.flfr cooTr-ro[rerrr,Ie r{e?r{[y Bpe[,re]re1l rlporegallIrIfl OIHO1O I'1 BTOpOro,

"r"r"riu 
6yger peryrr,poBarb reMrreparypy. C qensro coBAaIrI4., trpor{ecca

oxJralRAerrr4fr B qr,rpHyJraquor.ruoft cl4creN{e cAeJIaI{o orBepcTl{e' qepes HOrOpOe

B HaI{aJI c TeIIJII,IN{ BoSAyxoM IIoAI[eIxI4BaeTc,'I IIeKoTopoe HoIIuqecTBo xoJIoA-

Horo BoBAyxa r{3 xa6r,rnr,r cralrqllu.
Cncre,.ra peryJlrrpoBaIrI4tI Ter'I[eparypLr pa6oraet B Tpex pe)fir{Max I{ ynpaB-

JI.geTc-flTpeMfl[aTquHaMI,I'flpuuepnoftno4auel]a[p.a}I(eIII{,[BKIIoaIaeTc,I
,sop cup oearr.rurr p"r,r*-:;"; p;;". fiocne Aocrr{?r(e}rn,r reMrrepa'r'yprr 2_8' c
npozcxoAr4T rreper(Jrroqerrr4e }ra pell(I4M npeIlI{3I{OHIIOTo ynpaBJIeHLIfl. Eclra

B crzJry Hamz*-ni,r6o rpuarfirr nporzaofi^er orHaB cl,creMlr repMopeIyJIIipoBaI{}I'FI,

ro ro [a6effiarrr4e rreperpeBa aBTOIIOMTTa-n ^anapzfiHafl 
cI{cTeMa oTI{JIIOqI{T II]4TaIo-

qee Hatrpt{Etel.Il4e rpr4^ reMreparype 38" C'' 
ItoucrpyxrrdBr{o ircre*u. {rnrrpa cocrol{rlI3 crreMl{oro _otlrl{sec^oro 

yBJra'

,cMoIITI{poBa}IHoIo B TeIIJToI4SoJI-flqI{oHIIoI{ fiopllyce, I,I BTopofi qacTl{' [ocTo,flH.

,o y"rdr,oureunofi Ha r(oJrJrr{Marop}roM 6.none v Bnrlosalorqeft noa4yxo[yBny

rr aJreHrpoIIHo-ycLIJIrrreJIbIroe ycrpofictno (puc' 15)'

B xoiuyce 2 ,ru"o^rra.fl ofrrllqec*,re DJreNrerlTr,r 7, aaHpeuJreHr.rbre B orrpaBe.

,{o, ,pdsnuprt"ou"oii {urr,rpaqu-u I{ salqlarbr {ilP ollu;ptu:^111-'^-""'11":
onlrc Hopnyca ycl,uHoB,nerr r,rirtep{epeHqroItlrblfi {u.rsrp J c noJrocoll Irpo-

"r'fi11tfn;3|u*'*"*o, onpanoft r{ HopnycoM pas,eJre,o Ha qerr,rpe ro-
Jrocrrlt. B gnyx r{3 Hr{X HaxoAflTc.fruarpenarenbllble EJIeMelFlr5l 4 TepMocTaTa,

a B AByx [pyrux ]Ia Hoplyce olpaBbl - repMo[arruxfi5,npeqvarnouuoft cvt-

'creMbr E repMo[arulax SopczpoBaHuoro 'u"pt" 
(na pr'rc' 15 ne uorasau)'
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Hopuyc ycraHaBJrlrBaercfi B rHeBAo 6roxa Ha rpr{ oroprr 6 u z raxwr o6pa-
3OM, qro ABa oRHa Ha ero ropr{e BrrJrorHyro [puHrnMarorc.E H r(aHaJrau 77 aoa4y-
xogytrtu 10. Hepea oxno 1 BoBAyx Harr{eraercfl B r(oplyc repMocrara !r,
upofi4a rrocJreAoBareJrlHo Bce qerbrpe rroJrocrrr, uepes oxuo 11 roanpaqaercr
B nprzeMHyro r{aMepy BosAyxoAyBxra. Ha6e.irenr 72 c,nemtrlrft yaen coeAfirr.Eer-
c.rr c- 3Jrer{rpouroft cxeMofi, cMoHTr4pOBannoft s r(oJrJrTMaropnou 6.rrone.

rtpolre repMoperyJrr4poBar{rl.E, n {z.rrr,rp BxoArr r crr creMa Arrcrarrqu oH-
EOrO r{8Meperlz.rr reMrreparyphr. ,{aunrre IIo_ reMrreparype qepeS reJreMerplr-
secxyro crrcreMy crarrqr{rr rrepeAarorcfl na Seunro.

Tounyro ycrarroBny reMrreparyphr B rrpeAeJrax + 0,5o C KocMoHaBr ocy-
qecrBJrfler c rroMorqbro clerlr4aJrbHofi pyunn, pacnoJroHennofi n urzrnueft
rracrl4 KoJrJrl,rr,Iaropnoro 6nona.

4. Bnanpurrii 6;ron

.RroporZ 6nox clucreM_bl norrrpoJr.rl rroJrolr{eHrr.E rrao6parxenrrrr - B7;Bp1p-
nrrfi - o6regmnaer: s ce6e..qerbrpe EJreMerrra ourrzsecxoft cxeMr;r (cv. l1a
pu9. t) u .rrBJrrrerc.rr ocuosofi o6opy4onauua pa6ouero Mecra KocMouaBra npr{
pa6ore c reJrecftololr. Hpoue orrv.recxtrx eJreMerrroB, oH coAeprr(r{t , 

""6eaJreHTporrrrEre aBroMarr{qecKr,re ycrpoficrra, ytrpaBJrflrorqze pa6oroft {oro_perrrcrparopa rroJrfl speHrrfl srrsrrpa z cnexrporpasa, a rar(E(e ocrroBHbre
opraHbr ytrpaBJreHz.fr BceM xoMrrJrer(coM.

onmuqecrcaa q,acrnb 6nona. vcrpoftcrno 6nona [ofiagarro Ha prrc. 16. B oxy-
nnp 7 RocMoHaBr Molr{er Ha6:rrogarr raao6paxteurze Conuqa, rocrpoerrHoe
reJrecHorroM Ha trIeJrr4 cneKrporpasa. ora )fie KaprtrHa trpoeHrrrpyercf rra
Sorou.rrenny r rforoperzcrpa,rope 6naro4apa qacrr4qrroMy orpaxreuzro cnera
troJrynpospaqHr,rM sepKa,xtowr 2. (Doron.rreuxa HaxoAzrc.q s fiacc-ere 3, ycrauon-
neuuoft B Hrzr[e, aaxprrrofi xprruxofi 4. lrnn otrpeAeJre]ru,s HoMepa r(aApa
r{ BpeMeHr4,.Korla IIpoBoA}rJracb cbeMHa, r(aMepa cna6rxena cqerquHoM xaApon 6
r4r qacaMr4 7 c qeurpanrrrofr ceHyu4noft crpenxofi. Jlauna B c uouoqrro orpa-
}r(areJr.fl 9 m npzaurr 10 ocneulaer r{zSpu cqerqrzHa r(aApoB r{ qacbr. Veiea
o6reHrws 11 m npuamy 12 nx zao6paxreuze BreqarbrBaerc.E B HaAp p.fiAoM
c lrao6pamenraelr Cornqa.

(Dznr,lrosofi r(aHaJI ornpr,IBaercJl SarBOpoM 14, cnaearuwbrM c MexaHuSMOM
doroxaueprr. Jlalrna 15 nnesarrrBaer r{a rrJrer{Hy B ,qBovquoM HoAe rroMep
coorBercrByroqero Hanpa cnexrporpa{a.

Aemonamur!.ecnue cucmeJwbl. B 
- nzxtneft qacrr4 6yroxa pacrroJrararorca

aJIe_HTpOIIHbIe yBJILI II.IITII OCHOBHrIx aBTOMaTIaueCHI,IX CIICTel,r, O6CnyrXZrar6q11x
pa6ory_ {oronarrrep Brlsrrpa z cnenrporpa{a.

l. czcrelra yrpaBJreHr/rfl pa60rofi xirurepor cnen:rporparla. c uouoqsro
cBeroBoro SarBopa ona o6ecueqrzBaer BbrrroJruenfie arr6pauuofi axcnoaraqrzz,
a rrocJre ee oKoHqarrrl-E Br,rAaeT r(oMaHAy Ha trpor.sE(ny trJreHr{tr. c nolroqrm
XnaAzrUeft, paCIIOJIOHOIIIIbIX IIa AOIIOJIHVTOJILHOM IIyJILTO ynpaBIlelrrtrr, !,Jrm-
TeJrblrocrb Sncrrogrlllr{Ir NIo)r(eT 6rrrr c4e.rraHa trpotropqzona.rrr,uor? .rru6o rpe-
nrenu (npz pa6ore or aJreHrpoHHoro ceKylrAouepa)^, rzdo ,rorzqecrry uonanmeft
B CtreKrporpas caerorofi aneprzz (upz uo4xnrcqeHr4v r( r{rrrerpupyrcqeMy
{oroancroHouetpy). B o6onx c.rryuaax Beruqriuy Dncrroarlrrlnz HocMoHaBT
ycra_ITaRJII{Baer rleper(JrloqareileM ./6, ar,rne4errr{blM Ira JrrrqeByro nauetr, 6.rro-
xa 11. ,(ecaru' ero rroJrox{enzft noasorflror ycrauaBJrrrBarr nro6oe ,, rciii^
AUA'IEHZft AKCIIO3T{qITI4, BI,IIIOJIII.flEM];IX ABTOMATLTSECKI,I, A OIUHr1AIqATOE IIO-
JIOE(EITIE IIEPEHTIO.IATEJIfi IIEPEBOAI4T C\ICTEMY HA PYIII{OE YIIPABJIEI{ZE.2. flonnocrr,ro aBroMarr,rqecna.fi rouaugiraa cucrera {oroxaneprr Br{-
g_zpa. Bpe,ua oxcrroBrdr{r4n ycraHaBJrr4Baerc.a rra Beune parrruron t,F;-z i.tracrora noryqeulr, cHr4MnoB - r(arr(Abre I0 c s ,ur"rrina Bcero BpeMerrn
axotror{rrpoBanrd.rr clemrpa B ctrer(rporpaSe.

3. crzcrema xonrponx rrporrx<riz.-o4ran vB car{Erx rregaAe}fiHrrx yBJroB
sceft czcre[.rhr - yaeJr rrpor.rr]nxrr rrJreHr(rr B r(aMepe cnenTporpa{a. Tametrr,re
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Puc. 16. Bzaupumft 6ron
l-oHyflfip,2-norytrpoBpaqEoe BepfiaJro, S-fiaccera,4-fipbllxfta Jlrofia,5-pb11larfioH BBe-

[eHr.rrr MaroBoro creHJra, 6-cqerqufi r(aApoB, 7-.racbl, 8-JraMrroqfia, 9-orpaE{arerb, l0-
rrpI,r3Ma, lJ - ootseBTuB, l2 - npr,Is}ta, J3 - MaroBoe crer(Jro, 14 - sarBop, l5 - raMrIoql{a, 16 -
nepefiIroqaTeJr, CtrerqrrHa, fZ - C'reT.rrfi, l8 - [epefirlo.raTeJlb aHcno3lrqvil, 19 - IlepefiJrloqaTeJ]b I(oIF
pefiquI{ oHcnoHoMerpa, 20, 21 - ftHorHL HairaJra 14 npeHpalrleHirE aHcrloarrllur{, 22 - 

pyt].r\a y[paBJIeHEfl
no roopAr4Hare y, 23, 24 - fiHonfiI{ ooftycr.rpoB]s4 rJraBHoro Eepr(aJra, 25 - 

pT.rHa yrrpaBJleHr'Ifi IIo.
fioopEuHare X, 26 - rymoJlep orHpbrrrrfl []rro3a, 27 - repeHJlloqareJlb ycraHoBoH Hanr,ureHl4rr, 28 -
nepenIrcqaTeJlr, Iu4pI4HbI UIeJII,I

ycJroBtr.E pa6orbr: rry6oHr4fi BaHyyM, I{eBblcoHa.fl MeXaHI4qecHa.s rpoqHocTb
ocHoBLI nJreHRrZ - SaCTaBJr.srOT yAeJII{Tb 6OnrmOe BHr4Ma}I[b KdHrporro npo-
T.rr?r(KrI rrJrelrHrlt B Kaccere ctreHrporpa6a.

Cnequarr,ua.fi Jrorrrqecna.fl cxeMa crreArrr Ba SbrtroJrHeHrleM Bceft ilocJre-

AOBareJrr,Hocrr{ onepaqrzfi npu IIepeMorHe trJreIrnld: 3a nolaqefi ItoMa]IIEI,
(Haqaflo ABr{}fieHI4r{ rrJreHHu)), nepeMoTKoft Ha oAI4H RaAp r4 ycraHoBltofi Me-

xaHrnSMa KaCCeTEI B CJreAyIOn{ee ilCXOAHOe rroJroE(erilre. IIprZ rreBbrrloJrHeHr{u
rro6oft r4B arr{x onepaqrrfi crrcreMa 6roxupyer pa6ory trpr46opa It Bmrloqaer
cooTBeTCTBylolllyrc Cl[rlraJrr4Sar{r4ro. 3ra lne c}lcreMa orMeI{.fIeT IrpoT.s}I(r(y
rrJrerrlrr4, ecJrr4 EHcnoBuL\uft npoBoArrJracb rrprr SaKpbrroM rrrJrIoSoBotrI BarBope,
a raHlr(e 6roHzpyer pa6ory B cJryqae orur,r6osHlrx gefi.C{nufi. oneparopa,
HatrprrMep trplt rrolblTne npoBoArrrb HaJrIr6poBr(y DncloHoMerpa c orr(pllTr,rM
IIIJIIOBOBLIM BaTBOpOM.

4. Perracrpzpyrcqa.E qacrb {oroaxcnor'roMerpa -qerBeprarr crtcreMa,
aJrer(rpoulrbre yaJrhr noropoft pactroJrox(errbr B Bt4BI{prroM 6Jroxe. C uonroulrro
filTepeHrroqai]e,I.a L9, BbrBeAeHrroro }ra JrIaI{eByIO ra}IeJrr,, oleparop rlpu Ha-
.nz6ponxe Br(ctrouoMerpa Mo)fier BBoAr4Tb r(oppexrlrzlo B ero qyBcrBr4TeJIbHocrt.

5. Snenrponubrfi csersl{K KalpoB ctrenrporpa$a c nogupyrcquM ycrpofi-
cTBOM, trOBBOJI.SI0q[M BtreqaTr,IBaTE HOMep Ka[pa Ha IIJIeHHy CnenrpOrpa{a.
rr rrJreHKy Brr3trpa.
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Opeamut AnpasrleH,utL u uru1unaryuu. Itpolre trepertflroqeHrr.fl oncrroarrqfiu
r4 r(oppenrlrau Dr(crroHoMerpa, sa 6aoHe Brzar,rpa pactroJraraerc.rr eqe p.rrA

opIaHoB yrrpaBJreHln.fl Ilt aJreMeH? IuHAI{r(aqIIr4 - Mexarrl4qecftzfi cqeT.ru$ 17,
C nomor1r,rc tyu6nepa or{ Mo}r(er perrlcrpr{poBarr, crrr}raJrr,r or o4uort fiB AByx
cr{creM. B npanolr troJro}r{eHr4l4 rylr6.nepa csersrlx [o[nrroqaerc.rr It Br,rxony

{oroaxcuonoMerpa ctrenrporpa6a. Torua ero troHaBann.fl npolopl{I{oHaJrl}Ir{
fiorzqecrBy cserosoft EHeprlrrr, ynanureft Ea ureuHy Ba BpeM.rr ar(ctroarirllrrlr,
B JreBoM noJrox(er{rrfl rylr6nepa rra BxoA cqerqr,rxa rroAalorcfl r{MtryJrr,cbl
aJronrporrHoro ceHyrrAoMepa-reHeparopa? v B aroM cryqae ero IIol(a3a]rrr.fr rlpo-
ropqrloHaJrr,I{rrr BpeMe}rrr, [polreArrreMy c MoMerrra Haqara axcnoBrdr{ulr. Toq-
Hocrb TrBMepeHlrfl BpeMeHrr onpeAeJrnerc.rr qacroroft cnegoaaufi.E IzMtryJIscoB,
panuofi 4 Iq.

B szxrueft qacrr{ rrarreJrr/r yflpaBJrerrr{fl pacrroJraralorc.rr: B I{errrpe - [epe-
nrroqarerb yrrpaBJreurr.rr ruzpuuofi qeJrr,r cnexrporpaSa 2B, cnpana - rylr6,rep
26, nxrlwtarorqurt aJrer(rporrpuBoA orr(pbrrtr.s rrrJrroaoBoro BarBopa ctreltrpo-
rpa$a. C.uena - [epexJrrorrareJrb crdcreMbr HarrbrleHr4-E 27. B nepxneNr rroJroxte-
HUI{ STOIO IIepeHIIOqaTeJI.s BKJIIOSaeTCfl yCTaHOBI(a HaIILIJIeIII4-fl fJ]aB]IOIO
BepftaJra, B Hr4)r(r{eM - cJreA.rrlr{ero aepxara. B cpeAuer,r uonoxteurztt o6e
ycraHoBnrz Br,rnJrroqerrbr. Aro trpeAoxpaHerrr{.fl or cryuafiuoro BRJrloqelrr{.a
r:yu6nep B cpeAHeM troJroxter{uri BaxpbrBaercfl Bau{r4Tr'rbrN{ HorfiasxoM.

Cupaea 14 cJreBa or 6roxa ynpaBJrer{rrr ctrer(rporpa{ou pacuonararorc.rl
pyrrnr^ yrpaBJrerlrr.rr cr4creM6r rraBeAeHr{-q (cn. {ororpa$ulo 6nona na puc. 17).
Ha pzc. 18 uoxaaaua cxer{a zx ycrpoftcrra. Pyuna I uepea lry$ty orpalrlaqe-
r.ma 2, ru6xyro My$ry J, nponrernyrosurrft Barrnx 4 nparqaer ocb rlorerlqr{o-
Merpa roquoro rJaBeAelrra.rr fI2, aaxpetJlerruoro B crar(aHe 5, cnasauuoM c ocblo
troreur{r,roMerpa rpy6oro HaBe,qeHrrq II1. ,(,rua nponopaquBaur{.a craxaua 5
Hylr(eu 6onrmrzrt MoMeHr, qeM Arr.s [poBopaqr4Bar,Ir$ oca rloreuqlzoMerpa II2,
rax HaH craxau npr{[epmr{Baerc.rr trpyfltunofr. 6. flprz nparqelr,wu pytxu 7
cuasala nu6upaercx Becr, yroJr rroBopora rrorelrqrtoMerya II2 - rorrHoro
ytrpaBJrer.rr4fl, a BareM l.raarr4rraer pa6orarr, rrorerrq\toMerp II 1 - rpy6oro
yrrpaBJreur{.tr. Vron rroBopora pysxr4 orpanr4qeu B lrpeAeJrax 540" rrty{toft
orpauuqeHr,Tn 2 m ynoporu 7. Pyuxa yrpaBJrel{us 25 (cu. prac. 16) ynpauaer
cracrelroft HaBeAerrrzfr rro ocr4 X, c nouorqbro nHotrr(rz 20 sKnro.raerctr HaqaJro
or(closr4rllrrd crrer(Tporpa$a, a c [oMorr{bro nHorrnrz 21 nperpaulaerc-fl Dr{clrosra-
rlld.s rrpr4 pyql.roN{ yrrpaBJrelrrrr{. Pyuxa 22 ynpaaraer: czctelroft rlaBeAelrl,r.fl tro
ocuY. Ituouxr,r 23 n 24 cJry)fiar AJr.fl yrrpatsJrerr,I.fl MexaHLrBMoNr tfonyclrponxu
rJraBr-roro Bepr(afla. Ilpz uarxarr{r( }ra Hrrolxy 23 rlrasuoe Bepr(aJlo npra6nrarxa-
ercrr K ctrexrporpa{y, npu }ra}r(arrrrr }ra Hl{orrny 24 - yy,a;l'nerca.

ttourpo.nr sa pa6orofi paarr4qHbrx cl4crelf nol{Irrlexca B rrpoqecce Ha-
6.nm4enuft HocMorraBr ocyqecrBJrrrn to 12 rpaucrrapauraNr rr [ectrrtr llrr4rdna-
TOprrbrM cBeToAr4oAaN,r, pacrroJro)fieHr{r,rM }ra AorroJrHr4TeJrblroM nyJrbTe yrrpaB-
renr4.rr. Ha erolr rr(e rryJrbre pacrroJroxter{br r.uecr6 n.ranrauert, Ha?fiarrleM Horopblx
Molr{I{o Bnirroqr,rrb c,rreAylou{r4e pex{r,r}Il;r: 1) na;ru6ponny Dr(cfio]ro]Ierpa;
2) aa4aulre DltcrroBr4r{rdrd rro [oxaaa]rrrrlNr {oroaxcuonoMerpa; 3) aagaurze
ancrroar4rlrdrz B crrexrporpacfe nperreueu; 4) pyqnoe yrrpaBJreIrI4e HarpeBareJrex'r
IJo-tfrzrrrpa; 5) pemzu pa6otrr r(aMepr,r crenrporpaSa - <ogzuocHble cr{Ial{-
xrz>; 6) pelr{r4N{ pa6orr,r Ha}repbr crrexrporpa{a - <uenpeprrBHoD (n pextrzue
rznoxaueprr).

III. SAIIII4TT! O IITtr4 9 E CI(I{X IIORPLITI'III

flpo6.rreua Aocrtzx(eHrnrr Br;rcoxux auasenzft erftpen'rzauocreft onrtt.Iecnllx
aJreMerrroB trprz nnearuoc{epnr,rx vccJreAoBaHI{-rIx, fipoMe rroflyqeuz-fi a{-
$exrrznnrrx olr[rrecxr4x nonprrrzfi, BxJrlorraer s ce6fl I4 BTopyro Balaqy:
coxpaHeHrlre oTpaE(arorqllx cnoftcrn aTr[x [onpbrrzfi n re.reurle Bcero BpeMel{rl
c MoMeHTa rzx lraneceHutr [o oxoucaur.fl pa6o:rnr na op6z:re.

flepnoe cHzlr(elrve xoa$$zqraeura orpaxreur,rfl lrolr{er uporaaofirr B rlpoqec-
ce Haael,rr.rbrx zcrrbrrar{rrfi, Ha;rrz6poBoqlrrJx I4 Iocrr4poBouurrx pa6ot, oco6enuo

50



Pnc. L7. O6rqufi BI4A Dr'I3r'rPHo-

ro 6[oRa

Puc. 18. Vcrportcrno pyrIx[
yIIpaBJr er-rl4.fi

I - 
pyfioflrHa, A - ny$ra orpaHrr-

qeHufl, 3 - rn6r{a.E xlyQra, 4 *ocb
rroreHuuoMerpa rorlHoro HaBcAellrrfl,
5 - cTafiaE [oreHUtroMerpa, 6 -npy'nr{Ha, 7 - 

ynop; I7I -norer.r-
urroMerp rpy6oro naBeAeEu.H, Il2 -
IIOTerrqrzoMerp ToirHoro EaBeEeHrrfl,
Kl, K2 - rrHorrnrr ynpaBJeHufl 8, I
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UpId BaHyyMHbIX IuICIIbITaH\1.flX, trpOBOAI4MhIX C fiCnOJILSOBaHI{eM MaCJIflHbIX

UacoCos 6ea uprznarl{.a Heo6xOAIuMbIx Mep saqZTbT lIltm trpl( Haxox(Eerlfrfi
B arMocqepe i nonr,rureHlIoft BJIa)fiHocrBIo. Blvssue orux {anropoa cy-
rqeCrBelruo yMeIIsItreHo CO6IIoAeHI,IeM CoOrBeTCrByIOqfiX Mep IIpeAOCropoxt-

HOCTI'I.

Suas[r'enbuo 6olee cepbeBg6r rraMerrel{ri.s, noroprle lrpoficxoAflT c otrrlt-
qecHlrMrlr aJreMerrraMfi Ilocre BarrycKa [14]. HaH l4sBecrrro, troA Bo3,4eftcrBtreM

Hoprryc1yJr.sprrbrx rrorOKoB, yJlr,rpa{\loJIeToBOrO }I peHfleHOBCKOIO IIsIyqeHIIfl
IlreHrrercrr npospaqFlocrb Hefioropllx BeIqecTB, cytqecTBenlIo yxygmaeTcfl Hoa{-
rfuqzeur orpaxte]Il4-fl y Mnorlrx orpamaloqnx IIJIeHoI(, B roM quorre y CepEI't-

Croro I{r{}IKa, a TaI(Ete y coAep}Itaq[x er'o I{HoIocJIoftHbIx IIoItpbIrI,Ift.
Hara6onr,rree BJrrl-firrr{e Ha cocroflrrl,re otrTfisecHr(x orreMerrroB or(agbrBaer

fa11 HaBbIBaeMoe .flBJIeHI{e I(OHTaMI{HaqI,IIrt, SaHJIIOqarcIqeeCfi' I(aH I{SBOCTHO!

B o6paBoBagrtr{ rraJreroB Ba cqer HorrAeHcar{r{Iz Ha rroBepxHocr.sx ollruqecHlllx
oJTeMeHTOB paaIuqntlx BeII{eCTB, BxO[fltr{I4IX B COCTaB MIII(pOaTMOC{epU XOC-

Mprqecnoro atr[apara. O6rrqno 3ro trapbl paBruqHBIx opraul{qecrrrx BeqecTBt

a raxxre trpoAyI(rbI pactraAa IISA AefrcrBUeM HoCMtrtIeCHOft CpeAbIMuorgqtrclreu-
Hr,rx NraTepVaJIoB, uctroJrb3yeMhrx B r(orrcTpyr(qtrrl ctryTrrufia. B SHasuTeJIr,HoM

HorrnqecrBe B cocraBe Mrrr(poarMoc{epu cuyrntrHa trpficyrcrByror trpoAyr(rrl
HerroJrr{oro crop aHV.fI TOtrJIr4Ba [Br{rareJleft opueHTal{!1r{.

Tax KaI( KoD6{VqkIeHr BoBBpara ra3oB, cocraBJlflIotr{ux MIlIHpoarMo'

c{epy, 6rzaox r( HyJrro, oHa cyqecrByer roJrbr(o Ba cqer rlocro.flHlroro [orloJr-
ile]|{I.fl rroBElMrzt rropqrnflMr{ BbrAeJr.srcnqrlxcfl Ia3oB. floaronay Mop*oJlolu.fl MIllHpo-

arMoc{eprr o6br.ruo r{Meer cJroEtrrbrft xapaxTep, a cretreub tr_opaE(errrr.rl olrrrr(a
cyqeorBeHHo BaBI4ctIr OT ItOHHpeTIIOIo paCloJIOE(eIIlrfl upz6opa Ha troBepxuo-
crr4 nocMr{qecKoro atrtrapara [15].

B coorBercrBufi. c paBillrqHBIMr,I BoBMo)nr{bIMz [pI4qI,lEaMu tropa?r(eHl4fl

Orpaffiaroqr{x trOI(pEITUft MO}I(Ho BLIAeJITitTb TpU oCHOBHbIe IpylIIbI MepOlpLI.E-

Tfift IIo ero [peAorBpan{errr4ro, trpoBeAeHrrbrx rra eratrax lroAroroBr(rr u peaJrld-

3aq[r{ 3r(Ctrepr4MeEra.
flepraa rpyrtra Mepotrpr{.rrrlrft ocyrqecmJr.rrJracb Ea ETatre trpoeKrl,lpoBaHrl-fl.

Ilpoenrzponanze BeJIocb c yqeroM rpe6oBauuft BaxyyMlrofi rexHr'IHIz [16],
B sacTHocrrz caMoe Cepbe3Hoe,BHrrMarrue 6rrno o6palqeHo I{a upaBl{Jrb}Iblft

rrr6op MarepI{aJIoB KoHcrpyltqllr{, oco6enHo OtrpaB BepftaJl. Il ApyIIzx oIITtI-
qecfillx aJIeMeIrToB, a Tar([te rla o6pa6orxy troBepxflocTeft MeTaililrzqecltl4x

Rogcrjlyl(ql4i,i. B pesynstare o6pa6orxu troBepxuocrl{ He AoJI}ItHbI cralIo-
BuTbCtr troplrorr,rMlr r IilepOxOBaTbIMkI. flpe4nOurenl{e.oT[aBaJIOC], uoJrLIpoBaII-

Hr,rM troBepxHour.EM, JIerHo noA[aroql,IMcfl osl,IcrKe [17]
llpu xoucrpyupoBaHltu MexaH}rqecKrrx yBJroB MI;r tro BoBMolrtHoc'fir. lr3-

6eranra coBEaH;; ia*r-tryttr, IroJlocrefi, Koropl;Ie B AaJrbr{efiueM. IIa op6l'Ire
Morvr trBltrbctr 11pfi qilrrofi rroBrrrtrer{Horo raBoBbrAeJre}rlrtfl , ctroco6crByrorqero
fl B Jrerrr4lo KorrraMr4I{aqrru.

Oseun olacr{o pacrroJro}r(e:nue Blilulrt orrrllqecfiltx SJIeMerrroB SJIefirpoH-

IrDrx 6JroItoB, Ha6eilefi \1 r. A. Co4epmaqZe 6o.nrmoe HoIl4qecrBo pasrrtzquor'o

poAa DJreMeEroB, err/t yaJrbl, r(an rrpaBrnJlo? I{MeIor orreHb 6orlmoe raSoorAeJIe-

IrrIe opragr{secxr4x coeAr4rrerrrdfi, noropbre B AaJlrrrleftrueM TafiEte Moryr rBrrrr,-
cfl [p;rrrrgoii uoparxer.rufl orrtrtnrt. flootorr.ry Bce DJIeHrporrHr,Ie 6noHil pacllo-
JraraJrlrcr, B repMerl{3r{poBal{Irbrx oTcer(ax cTaIrq[IL

Bropaa rpymra Mepolpr{frrufi upono4znacb B trepvoA C MoMelrra fisroroB-
Jre}rr4lfl aulapaTypbl Ao SanycKa In IlpeltrycMaTpvBaJla MepLI trO 3aq'LIre olTI4aIe-

cr(r4x SJreMeI.IroB IIpII [poBeAeIIplI/I BCeX BIIAOB IOCTVpOBOqHO-peI'yJII{pOBOSHLIX

pa6OT III UCtrbITaHI4ft, AfintOUaA IzCIIbITaHV.fl Ha TexHIIqeCHOII trOBI{4LIII.
' Itpor" o6rqrzx rpe6oBallfifi o6parqenur c oIrI4rIecHIzMI4 trpll6opaMl4' o0o6oe

tsHI4MaIIUe yAeJLfIJIOCb N{ep aM IIO npeAorBp aIqeIII4IO IIOtraAaHLI.E alltrap arypbl B

arNroCSepy, CnoCo6HyIO HoIIAeHCIdpoBarL Ha IIoBepx-IIocrl{ I(OI{CrpyHqI{In
naxrze-uia6o BelqecrBa, rlprlBoAtrtql4e H [oprre otrrrlr(I4. Hax yme roBopldJrocb,

Ero Moryr 6urr, uapr'r lrac,ta [pr4 HerrpaBIrIJrr,HoM l{crloJrbsoBaHfiu Bar(yyMrroft

TOXHI4I(I4 C IIaCJI.flIII,INII{ HaCOCa}'II4.
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CyqecmeuHoe BJrLt.flI{Iile Ha otrTrlqecHl{e flofipr,ITu.fl Mo]fier ofia3arr, BJIara.

l.Iloarorr'ry 6u.nz npznfiTr,I Mepbl''Ito6bl r'ra6emarr Haxo)fiAelru's atr[aparypr{
,n arnroo{epe c [ostrmenuoft silaffiuocrr,Io, a rax]fie 6rrcrpoft cMelrbr or(py]r(alo-
.qeft retrueparypbr, Hatrpr4Mep npr,I rparrcfloprr,rpoBr(e I4JII,I rpn rrpoBeAeHI,IlI

reMfleparypHblx zcnnrraurft. Ans yMeHbmeI{ILfI Bepo.trrHocrlll c,nyuafiuoro
troBbrmer{r{fl BJIaxtl{ocTrI B oTceKe uayuuoft atrtrapaTypbI ycTaHaBJrI{BaJrCfl
.Cneqr4antur,rft (IlarpoH OCymH\tD, trpeAcraBJlflIorquft co6oft. 

-3aI(pbIBaeMylo
repMerrrtrrrro xopo6xy c rpeMg r(r{JIorpaMMaMI4 cntJll{KareJrfl, Ha nperltn na-
xoffiAeHr{.E oTcer(a B (orracrrbrx ycJroBr/r.flx) Hopo6xa oTr(pbrBaJracr,. Bamurru
Mepoupl(.flTldeM CJIeAyeT CqI,ITaTL I4CIIOJIbsoBaHUe TexHoIIOIttqeCRIZx Ofiruse-

.,CHIIX BJIeMeHroB, B qacrlloorl4 Bep(aJI TeJlecnotra. C nzlrlr a[naparypa rpo-
IITJIa Bce BrI[bI I,IcnErraHI ft, u rorrno Ha rIocJIeAIreM ararle (ua texnrrecxoft
noar.lqz1r) 6r,rna npouBBeAeHa ycrauoBna mrarllbrx otrrrzqecHlltx aJIeMeIrroB

.I/ X OHOHqareJrbHa.E IOCTI{pOBKa.

Ha1oueq, rperb.s rpyula Meporrprl.ETu11 trO 3aq14Te otrTrrqecgr,rx rroBepxHo-
.crefi BbltroJrn-flerc.fi no npelra upe6rrranrx ua op6zte, Ecrecrseur'Io, qro Bce

O[epaqr{r{, IpOBOAI(M6IS ua Op6Ure, trOAIOToBJIeHbI Sapagee, eqe Ha STaIIe

lpoeHTlrpoBaHil.fl.
B 6ontmofi CTSIIeHI{ trpe4oxpau.fieT orlrlnfiy oT I(OIIA6HcaqI{I,I Ha EeI( paa-

ITISHbTX BeqecrB trpr{Me}reHrle r{a rJraBIroM r4 CJIeA.fIqeM Sepr(aJlax TeJrecRorla

,saqurlrbrx r(pblmeK.
OseHl naiturru MoMeIIroM pa6otr,r ra Op6r,me .flBJl.aerc.s renJloBoft peffiIIM

,ofir11qec1ux EJleMerrros. trllureHczBuocrb rtolrAerrcaqfill cyqecrBeHHo saBr{cr{T
.or reMtreparypbr troBepxuocrrr. floerouy4rtrcurillr\ena.fr norrAelrcar{I{u pa3ilI{q-
.Hbrx BeqecTB Ha orrTrzqecHzx lroBepxHocTflx Heo6xoAr[Mo, qTo6bl r4x TeMrIepa-

rypa 6rrna rro Bo3Mo)r(Hocrr{ BErrtre reMueparypEr onpyE(aloql4x aJleMerrroB

x"oocrpynqzlr. C atoft qeJIbIo sc.E 6onosa.rl IIoBepxHocrL BepHarI 6rr,na no,nu-

.poBaga I{ aJIToMTIHI/rpoBarra. 3ro upzneno ft BuaqureJrbrroMy yMeHbIrIeHr{Io
,CHopocrrl ocrbIBaIIU.E trpU saxoAe B rel{b r,r x 6onee BbIcoKoIt cpe4ueft reMnepa-
rype.- - 

Xoporuo noxaaaJr ce6s paapa6orarrur,rft u [pr4MeneHrrrilft I{aMr{ MeroA

:IraHeceHrzfl cBelr(r{x uoxpllrlrft B KocMoce cleqlIaJrbrlo cHoI{CTpyIdpoBa}rHI;IMIlt

.ycTaHoB r(aM v. AJIfl rep MOMOII eHyJIfl p I{oro HatrbI JIeIII{fl a JIIOMI{HI4.fl .

IV. IO CTIIPOBKA TEJIECHOIA 11 I4C ITbITAI{I{fI

Tan xaH TeJIeCHoII He l{Meer coScrBegHoft uecyqefi KoI1crpyI(quII, a BbI-

-rroJrrreH B BfiAe 6TAeIIE,HEIX 6noxoa, [oCJIe I4x ycTaI-IoBI(?I Ha coorBeTcrByloqlze
11oca4orrr.rhre Mecra .r'pe6yerc.fl [o[oJrr{r4reJrbl.ra.E IocrlzponHa. IIepnouaqaJrbHafi
c6opHa ocyqecrBJr.trJlacb IIa ctreqr{aJrbFro rrocrpoeIlHoM crerrAe, Toql{o Bocnpol{3-
BoA.Etr{eM [oJIorI(eHIIe trOCaAoqHLIx MeCT BCeX 6nOHOs Ha CTaIIqIIII <CanrOr>.

Ha arol4 creu[e npoBoAr{JracF, noMtrJrer(crlafl rlpoBepr(a u pelyJII{poBEa clr-
..cTeM TeJrecHona, Br(Jlloqafl Ha[aAHy Bcex peHI,IMoB pa6oTbl C[CreMbr opI{eHTa-
rlr{r[ rro peaJrbHoN{y Conuqy. Ilpr,r rcctupoBKe I(aK Ha CreHAc, ran II B cocraBe

crarrqur4 <Ca.nrorl ua rexHlrqecxofi noaraqlrz I{c[oJIt,SoBaJIcfl cneqrranr'nr,rft
ocBerr.{reJll, Aaloqufi ryqolt cBera AI{aMerpoM 200 uy c pacxoAl{Mocrblo 30'.

Ocnosnbt,u 6noronr, rroJrolneHlIe Koroporo nprilrldMaJrocb 3a rlcxo,4Hoe, 6bul
.6nor cuentporpa{a. fepuetrzuuafl IIocaAI(a IIIrIIosoBoft I(aMepbI Ha Hopryc
.CTaHqfirr He AotrycHaJla IOcrI{pOBKI4, IIOaToMy CoBMeU{eHI,Ie OlTI4rIeCHOfi ocu
.crrer(Tporpa{a z rlraBrroro BepHaJra ocyqecrBrr.sJ]ocb rocrrlponxoft 6,lroHa

f JraBrroro Sepr(aJIa.
IOCrllpOnXa rrpoBOAI4JIaCr, B ABa aTaIIa: CHarIa[a qeHIp SOpI(aJIa COBMe-

rqaJrc.rr c ofrrr4qecroft ocr,ro cler(TporpaSa, a aareu Bepl(aJro paBBopaqI,IBaJIocb lra
rreo6xoAr4M6rft yro.rr. ,(.na nrrnepHfi uorrox(errlz.rl r{euTpa sepnaJla rtc[oJrr,BoBa-
.Jrocb npr{qeJr},Eoe uprzcfioco6Jreuue, ycralroBJleHuoe Ha 6ofioBoft rroBepxuocrrr
.Crrefirpor'pa{a. Ero ocb, ral( Ete I(aH perepHafi pl{cl(a I{a HpbIIIIKe sepxaJla'
,tro r(oropofi npono4unacb rocrllpoBr(a, cMerrleHr,I orHocr{TeJrbl{o octt cfleltrpo-
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Plrc. I 9. Flaae,rlnrrii ncrr,rrareJrr,rr,rir cteu,4

rpa{a IIa 50 x,IxL Conueuleurae ocyqecrBrrriJrocb nBr4}r(eirrzeN,r Bcer.o 6,rroxa
SepHaJIa, ycraIIoBJrerJrloro rIa rpoNrelr{yrorrrrol{ HponlxrertHe, r{perrJrelruc
r{oropolo }t Kopnycy orcena rrcl}2q119ft arr[aparypbr [oBBoJr_EJro rferrrrrr ero
rroJroffielrr4e na 20 rru. ,{a.rr,ner?rua.s rocu.rpoBr{a r.JraBr{ofo SepnaJra 11 Apvrrix
ouTzrrecKI4x aJIeMeH'roB npoBoAI,IJraCb C 14 CrrOJIDSOBarrl4eN{ nOrrJrl4r{arolla-ocBeT}ITe-
rs, I-Ia o6a sepmaJra c ornp;rrbrl,runprirrrxar,rrr rraAeBarucr,gzadrpar,N.rlr, aar{pbr-
BaBrrrue Bcro rroBepxHocrrr, npoMe qeHTpaJrr,Iror?qacrzAr4aN,rerpoNr 20r,rM. cser
I{OIIJII{Ma"Opa HanpaBJr.sJICfl }ra cJre[flIr{ee Sepr(aJro, r{oro]loe ycTarraBJrI4BaJrOCE
TaHI4N,I o6paeou, .rro6lr orlla)fierrrrbtft qeHrpa.ur,sort qacrr,ro Ily.rox norraAa.rr
B OTBepCrlre Auasparrvr,r rJraBr{oro sepr{ara. Iloc;re aroro Bparqerrr{eM peryjrr4-
poBoqHblx BryJron S.nauqa (2 u S rla prac. 7) r;rannoe BepxaJro pasBopaarzBaJrocb
AO rrolaAaHrzrr rrso6pamerrr4r:r r4croqHr{r{a Ha r{errrp rr{errr4 cner{rporpaoa. FIa
STOM rocTr,rpoBHa rJraBrlolo sepHala SaHaHql4Bairacb. flpu uocleAner{ npo-
BeAeIiTILI rocrl,IpoBItrl rrocJre BaMer{br rexHrdqecxr4x Bepr(aJr rra pa6orrri e BCe
Kpelextrrrre cpeAcrBa 6"noxa Srzxczpoearrzcr,.

C.negyrcqrau IocrrlpyeMbrN,I aJreN{eurolr 6r,r,lro nepBoe BepxaJro norrJrr4Marop-
noro 6.rroxa (10 ua pzc. 13). C no,uorqr,ro npulr{rdMHhrx r4r yrrop}rbrx BtrrrrroB,
SaMeH.geMr,Ix Brrocle[crBr,Ir4 Arzcrar-rqzoH]rbr]r14 ruafi6auz, yBeJr oIIpaBbr c SepHa-
roM cnarraJra ycral{aBJrugarcfl rro Br,Icore rar{zx{ o6paaor{, .rro6rr ceer or .

ItBo6pa}IteHIIrr Ha rrtreJrri rrorraAaJr Ha cepeAr,rHy BepHaJra. Sareu yaen paB-
Bopaqr4Balc.fr Ao rronalarrl4rr orpa[reH]roro cBera Ha qer.rrp BepxHero SepHaJra.
,(;ra o6ner.reul[.rl Bblrrorr,etutr o:rofi ouepaq\rrr r4rc[oJrr,BoBaJrocb cner{r4arr,Hoe
trpzcrtoco6Jrelrue, ycraHaB Jrr4BaeMoe BMecro B ep xHero Bep KaJra.

Iocne4uer7 ouepaqveft co6pannoft cr4creMbr 6r,rna ycranonxa BepxHero
BepHaJra t(oJrJrr{Maropa (9 Ha pr,rc. 13). Tax me KaK rz Hr4}nHee, BepxHee BepKaJro
peryJrr,lpoBaJrocr rrpulr{riMHbrM r{ ytrop}rhrM Br{rrToM c [ocJreAyrouleft ycrauorxofi
Azcrarrr{t4orrurrx urafi6. Ha rpeua aroft rocrraponnrz Ho-{r{Jrbrp 3ar{err.EJrc.E
r{a rexrroJrorrz.recxuft Sru.rrt:rp-ocna6zrelr,, ra,vesmzrZ cyqecrBe}r}ro MeHbmyro
rrJrorrrocrb, Bepxuee BepraJro IroBopaquBaJrocr] Ao rex rrop, noxa uao6pa- .
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:rl{eHr{e r{croqllufia CBeTa I(oJIJII{Maropa Ha IqeJIII clrerrporpa{a ue oHaBLIBa'

JrocE, B rlerlrpe rroJr.E BpeHn.fl onyJrflpa (7 na przc. 16).

,(.na upoeeAeHrz.rr Bcex Br{AoB racur,rranvfi r4crroJrbaoBaJrcfl crler{Iianr,urrfi
I{crrhrrareJrbnr,rft creu4 (pLlc. 19). C nouorqrrc xa6e;rs oH [oAHJrIoqaJIc.E It rexuo-
roruqecxoMy paSbeMy I'Ia 6JIoHe CneKTpOrpa{a. cteu4 rrosBoJI.fIJI rroAaBarb I{a
c?Icrelry aBToIroMHoe or 6oproeoft cerr{ craHrurl rrarrp.rr]fierrue [r{ral{li.tr I{ upo-
BoArrt, npoBepr(y ocrroBHbrx crrcreM uo4auefi coorBercrByrotr{rlx cI{tHaJroB.

,,(;ra arofi r{eJrr{ Ha crel{Ae I{N{eJIr{cb gy6nupyroql{e opralrbr yrlpaBJIeHI(fl noM-
trJreHcoM TeJrecHola fi Bce ocHoBHr,re rpar{crrapa}rrr,r, cr{rHaJrr43r4pyrotrrye o pa-
6ore coorsercrBylotqr{x cr4creM.

Safirroqerure

Paapa6orra, r{BroroBJreHr4e, HaJraAKa, I{cur,rratrvtr ri pa6ora na op6r,rre
,corHerruoro reJrecxorra OCT-I rroArBep[uJrr4 rrpaBuJrbr{ocrb o6rqrax [przu-
qr{rroB, rroJro)r(eurrblx B ocr{oBy ero Hor{crpyltq?In. Eilo.rHoe r4IcrroJrHeur,re
.Bcero r(oMrrJrexca cytrIecrBeuHo o6rersuno ero Bec, yMeubrur{Jro ra6apzrr,r'
I4 ynpocrrrJro paBMeqeuue na op6rzranr,nofi crarrqllkr, r(oropoe cBeJrocb n ycra-
HoBHe B orcexe uayvuoft a[traparypbr n.rrrrl orAeJrbubrx, cpaBHrrreJrr,Eo He-
6o;rr,runx 6ronon. TaHoe HorrcrpyxrrlBlroe pemerrze rroBBoJ]r{Jro peaJrr4aoBarr,
pa6ory B rrp.EMolr Soxyce rrraBl{oro BepnaJra npz 6onr,rur.rx {oxycurrx pac-
.cro.sHrI-Ex.

I( y4auur,ru ftorrcrpyr(rnBlrr,rM pel[euu,sM cJreAyer orrrecrr/r rrpflMyro ofirrr-
qecnyro nepeAarry zao6pameuws. co [treJrrr crrenrporpaSa B Brdarrpr{oe ycrpoft-
crBo, pacnoJrox(eHuoe B Ka6r4He.

flpz uenogBr4)r(HoM pactroJrox(eHlrrz crrenrporpa{a r{a Hopryce cranr{r1rrr
yAaJrocr, cAeJrarr, repMertratrpyeuoft or RocMoca ero HaMeprryro qacrr,, qro
rroSBoJrr{Jro riMeT}, AocTyII H l(acceTe ze xa6l4urr cTaHr{rdrr 11 TeM caMbr}r npocro
pernr4Tr, npo6neuy cMeubr So'roureuxz. 3ro 4ano BoBMolnHocrE, flpu cMer{e
or(r4[aH{a HocMoHaBToB AocraBJrrrrb rra Sen.nro peByJrbrarrr na6rro4enuft,
oqerrrzBarrr vx HarrecrBo rr BBoA?rrb Koppexr{rdro B rrporpail,rMy pa6omr cJre4yro-
Ir{ero Enr4rraxta. Hax<4rrft ma arrznarxeft orcn.sn rro ABe Haccerbr cuexrporpa{a,
IrpoBoAfi ailfl ux ycTal'roBnt{ t4 cMerrBI IIo Tpr4 orrepal{Idl4 ItrIIIoSoBarJInfl.

Brrno rroilyrreuo cBrrrr]e 600 y.rrr,rpa{raoreroBrrrx cler(rpoB ar(rr,rBubrx
o6paaonanrzft rla Coruqe r4r or(oJro [Byx rrrcrrrr ero zao6pax<eurdfi, cgeraunrrx
SoroperucrparopoM. Ororxgecra.rreno 6oree I00 eurzcczorrr'rr{x tutrufr yJrbrpa-
Srzo.rreronoro crenrpa n o6nacrz 970-t400 A. Crramrarusnbre clenrpbr nlreror
xopoIIJyIo ilpIiB.rrSxy IIo BbrcoTe rqeJrr4 n paSJrr4qubrrvr yqacTxaM corHeqrrort
rroBepxrrocrrd rI rroBBor.sror rrpoBoArzrr] rdccJreAoBarlrrrr ronxofi crpyr(rypbI
aMr,rcczoulrErx nur-ruft. flo,rryueuunre peByJrTrTarbl rrpr,IBeRerlr,r s [18].

Anrop Br,rpaxtaer rny6oHyro 6narogapnocrb anaAeMraxy A. B. Cenepuolry
u H. B. Creureirmo Ba rrocroflrrrroe BHr{MaHr{e rr r{eHHr,re BaMeqaHr{r, c4eJrarr-
Hhre rrppr paapa6otxe a[rraparypbr, rroBBoJrr4Brrrr4e cyqecrBer.ruo rroBr,rcrrrr,
acrpo{rzara.recxyro qeurrocrb rroflyqaeMoro Marepr4aJra.

Arrop 6naro4aperr crreqtr aJrrrcraM, np[rrr4rMaBrtrrzM yqacrrze n pa6o-
Te: I4FIlIteI'IepaM-ItOlICTpyItTOpaM, I4l{rfiellepaN,I - CIIOI{I4aJII4ICTaM IIO paAI{O-
.SJreHTpoHr4ne, r{rl}I(errepaM - crreqr4aJrl{cTaM rro ofrrl4qecHr4M rro}tpbrrr4.flNf.
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AITAAEM!tfl" HAYH CCCP

,I[ B B E C T I4T fi H P bI M C Tt O trT A C T P O (D Iit 3 U q E C H O trt O B C E P B A T O P I{ !I.

ToIrl LIX, t979 r.

YJIbTPAOI{OJIETOBbIIZ CTIEITTPOIP AO
OPBITTAJIbHOTO COJIHEqHOIO TEJIEC}IOTIA

CTAHUII{ <CAJItrOT-4u

A. B. Bpync, I. I' Cn4opon, H.B.Crerueuno

flpuaogatca pacqeru {oHantroii xplrnort ra acrlrrMarrrBua gu{parqroErroro ctreftrpo-
'rpa$a c AByME Borgyrr,IMr.r c$epuvecxuu[ pemerraMrr, rlocrpoenuoro tro cxeMe: BxoAEaff

irqeJrr EaxoAr{tcr n {oryce nepnoft perrerxrl (rr : 1000 rtlr, 1[1 : 1200 ltrrt-l); ntopaa pe-
,merra (rz : 500 MM, ffz :2400 lru-l), nnocnocrb Alrctrepcrar,r noroport [epflerrAtrr(yJlgprra
:IrJrocftocrrr Ar{clepcrrr4 uepnoir pemerr(r.r, crpor.rr lrao6patxenue clenrpa na Sorou,reuxe.
B o6lacru AJrrrE,BoJrE or 970 go 1430 A acrurMar[rlecnafi paBuocrr, 6nuana K EyJrro AJI;I
,6otrmoro ysacrfia qerrrpaJrbrroit qacrr,r ctrexrpa r{ rre trpeBr'rmaet 0,7 MM Ha Kpaflx yraBarr-

Eoro Ar{atra3oua. Vror traAeErrr ryveft ua trepByro peruerny l\{orr(er 6r,rrl ynenu.relr Ao 20

6ea gaMersoro yxyArtreurrx r(aqecrBa cflertTpa. Onttcr,rsaercs MeroAi.rra rocrr.rpoBmrr cler(rpo-
rpaSa. Illuprua rrEcrpyMerTaJrbroro KoErypa cnentporpa{a Ha rIoJIoBIrEe r{HreEcrrBnocrrl

lfrlarnut paBrla 0,32 A 1rrp, mr,rpl,{Ee rxo4uot:i IqerIII oRoJIo 0,05 um), BeIfitIuHa o6patnoir 4rac-
rtepcfifr panua 14,65 A/un.

EUV-SPECTROGRAPH OF THE ORBITING SOLAR TELESCOPE ON THE
<SALYUT-4> STATION, by A. V. Bruns, G. G. Sid,orou, N.V. Steshenko.- Calcula-
tions of the focal curve and astigmatisme of the diflraction spectrograph with trvo crossed-
,dispersion concave gratings are described. Entrance slit of the spectrograph is in the
f ocus of the f irst grating (rr : 1000 mm, /[r: 1 200 mm-1) ; the second grating (r, : 500 mm,
Nz: 2400 mm-l) focus the spectrum on the film. In spectral region from 970 to
1430 A astigmatic difference is close to zero for the main phrt of the spectrum and does

not exceed 0,7 mm on the edges of specirum. The angle of incidence to the first grating
may be increased up to 2o without distortion of the spectrum. The method of adjustment

,of the spectrograph is ctescribed. The half-width of the spectrograph line profile is 0.32 A
r(with the entranoe slit, of about 0.05 mm); the dispersion is 14.65 A/mm.

CneHrporpaS op6zra;rr,Horo coJruequoro reJrecnorra, troApo6rroe orrrlcalrlie
r(oroporo upr4BeAeHo s It], cocrottr rr} BxoAHoft u{eJrrd, BofHyroft AI{spaKr{I{ou-
.rroft pe[err(ri trpeABapureJrr,Hoft A:ucrrepczla, BrrrroJrrr.rrlolqeft oAHoBpeMeHHo
.{yuxquro r(oJrJrr{Maropa, r{ BTopoft Bor}ryroft peruerr(r{, crpo.flIqeft crr{rMa'r'r{q-
rrroe r{Bo6paE(errrde crrer(rpa IIa {orollfleHHe. OtrrilsecHarr cxeMa creHrporpa{a
JrprllBeAerra Ea przc. 1.

B cuexrporpaife upr,rMerreubr c{eprauecxrae pertrernrr co rlrrpr.(xaMtI, Iraue-
'ceHrrBrMrz Ha cJroft aJIroMr{HI{.q. iIepe4 ycra]roBn.oft B crreHrporpadre o6e pelrerr(rr
troHpr,rrEl MeToAoM Harrr,rJreur4.fi B BaHyyMe cJro.frr\{lt Ge w ZnS TaHoft ToJrlqr4lrbr,
.sro6r,r o6ecueq[rr, [p14eMJreMoe orpa]r(eHr4 e B yJrbrpa6v oileroBoft o6nactr,r
ctrexrpa (oxo,iro t}o/o s l, : 1000 A c nnarnrrM rroBr,rureHr{eM B o6nactr },, :
:7400 A) u oueur HLrBKoe orpa)fieurre n nrz4rarr.roft o6Jracrr4 ctrenrpa (noa{{z-
qlrerrr orpalfieurr.rr 6.rrzaon ft rryJrro s l, : 4000 A). 3ro npznoqrzr K cyu{ecr-
BeIrHoMy yMenbmerrrrro pacce.rrrlroro cBera B ctrer(rporpa{e. O6e pemerflrn pa-
.6o:raror B uepBoM rrop.EAxe.
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Puc. I. Onru.recxas cxerra c[enrporpaSa

flepnaa perrerxa r,rr,reer paAr{yc xpriBrdarrbr rr : 1000 Mtr4, qtlcJro mrprrxoB
Nr: 1200 MM-1? Baurrpr.rxoBarrHylo rrJror{aAb 50 x 50 MM; paAuyc npr4Br4aHr,r
rropor? pemerxr4 rz :500 uN,r, qrrcJlo mrpl4xoB Nz: 2400 lru-1, sarlrrpl4l-
xoBaHHarr rrJrotrIa[b 50 x 60 uu (6o,nr,urrzrZ paaruep BAoJrr, rmpzxon). Ilaupae-
JIeHrae rrrrpr4xoB aropoft pe[rernr4 rreptrer-rArznyJr-rrpHo H ]rarpaBJrelrrzlo rnrpr4-
xor neprofi pemerxr4. flogo6naa orrrrzqecxa-fl cxelra AByx cfipellerrr'rbrx Bor*
rryrlrx 4z{paxqzo}r}rhrx peruerox 6r,rna npr{MeneHa B crrexrporpa(le 4;ra noJry*
qeHv.fl crr,rrMarr4rrHoro cnexrpa Conuqa s o6racrz 1950-2800 A P. Eoua [2].

CneHrporpaS o6ecuevrzrae:r: a) uo.ryueur4e Aocrarosuo crr{rMarr4quoro.
cner{rpa Arr.rr rrrrlpoxoro yqssrna AJrrarr BoJrH or 970 71o t420 A; 6) npz nxog-
HoM orlrocr4reJrr,rroM o?Bepcrrzr4 1 : 10 BbrxoAlroe orlrocr4reJrbuoe orBepcrl4e,
paBlro 1 : 5 (yruenrrrrrerrue paBlro 2) , uto [aer Bo3Morn]rocrb rroB6rcr4Tb ocBe-
r{eurrocrb ua {orouneune; n) nocrpoerrrze crr4rMarr4rrnoro clenrpa ocyqecr-
BJr.fl ercrr B cer o AByMrr orrrr4qecxrm,rrt a Jr eMeHTaMz - c{epzuecxraMz p eluerxaMll.
3ro noano.n.ser rza6erxarb Jrr4rrrlrrzx norepb yrirtpa{r,roleroBoro tr{BJryseuz.fl Hai
oTp amarcqr4x noBepxrrocT_fl x.

Vc.nosz.ESoHyczpoanrzc(bepu.recnoftperuerxortpagraycarBMeprrA?]orraJrr,-.
Iror? (4ra crrexrpaJrr,Hrrx nranrzr?) rz cau{rraJrr,Hort (g;ra gera.nefi) rflocxocr.sx,.
corJracfio [3-5], orpeAe;rrrrorcn coorBercrBerruo Br;rpa]Herulr.rrMrl

cos2 cp , cos2 q' cos q r cos q/
,t -r il : r '

cos g *- cos cp/

t'

3gecr, g vr. p' - yrJrbr naAer-u4.rr z grz$paHqzfr, d - paccro.rrHue or ltcroql'Irzra
(nxoguor1 rqenrz) Ao Beprrr{Hbr pelrerxrr, d' u d,' - paccro.sur4e MouoxlloMartl-
qecrtoro rrB06paiHeHr4E rrcrog.Etr{Ha or BeprfirrHbr perxerr(r{ coorBercrBerrno
AJr.q Mepfi[r,rorraJrrrr-roro trr carvrraJrb]roro celenuir, Vur; {p lr p' cB.rraaubr
I4SBECTIIbIM COOT}IOIIIE}I14EM

sincp * sing' : 617ur, (3)

rge /c - IroMep rrop.sAr(a crer{Tpa, Iy' - .rracno Irrrpr{xoB rla eArznr4rIy AJII4HrT
Hage.nennort noBepxHocrn perrernrr, X, - 4nzHa BoJrlrbr.

Har?geu ycJrorrt.E rfoxycuponrud cHarraJra Al.s I pefirerxrd, pa6oraroqeft
B rar( naslrnaeMoft o6pauqeuuorZ cxelre Vogcnopra. B. It. Iiporo{renuu n.

[5J yxaaauo Ha ro, vto pa6oraroqa.rr B raxorl cxeMe pernerna npr4 BoATrr n rIo.EB-
Jrer,rr4ro acrr4rMaruBrvra. To.nr,xo npr4 yrJre rra,qelrr4.fi gr : 0 (raugenc L 6y4er
o'rHocr4rr,c.fi n uepnorl pelrerxe, r4rrAer{c 2 - tto nropofi) Berr4szubr d, v dy-
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,o6paqarcrc.fl B 6ecnoHequocrb Ailfl ras6paHHorU Arr,rHbr BoJrHr,r. flrn 4pyrux
.,qJrr{r{ Borru MepzAzona.nturrft rr carrrrraJrr'ur,rfi {oxycbr HaxoA.frrc.E Ha paailraq-
HhIx I(OHeqHbIX paCCTO.rIHIz.fIX OT pemeTI(I4, qTO I/t BeAeT K BOBHIIITHOBOHI{IO aC-
rr4rMarrzaMa. flpz eroM AJr.fi I ( Io 4z{parrzponaHr.rhre .nyur.r 6y4yr cxoA.squ-
Mtrctr, Arrrr [ ] Io - pacxoA.fln{r{M14c.fl.

tr4a xoncrpyr(rr/tBubrx coo6panteuzfi naulr [plru.rrr yroJr traAe]rza ua I pe-
merr(y gr : 0o,39. F(ax 6y4er [oxasarro AaJrr,rre, aro He Be4er H Boapacra]rr4ro

.aCTurI'IarLISMa IIO CpaBI{eHUIo C yCJIOBITT0M 9t : 0.
Paccro.nrIrze or nxognoft qeJrr4 Ao BepmvHbr I peruerxrz d1 oupe4errrM lrB

ypaBl{elrrzfl (1), aa4an ycJroBr4e, .rro6rr AJrE cpeAHeft Anzrlr,r BoJrr.rrr 1,0 : 1200A
4u{parrzponannrrrZ rry.rofi B Meprr4r4o]raJrr,r{oM ce.renrau 6nrn napanJreJrbr{brM,
r. e. d,'r: oo. Tor^a

dt: r, cosz g, : 502,17 mu. (4)
cos rp, f cos rpi

flororxeurze Mepr4Avor{aJrr,Horo u carrrrraJrr,}roro {oxycon 4na I perrernr4
-:troryql,rM ue (t) m (2):

r, cos, cpi
^7Ut:

-d":
(cos rp, f cos qi; - f cos, q,

(5)

(6)
(cos s1 f .o. qil - f

Tenepn nafi4ert ycJroBla.a {oxycrzporna alrtr II peurerxrz. Ona ycrar.raBJrrz-
rBaercrr rroA TafivM yuror[ H naAarou{eMy nyqry, .1ro6rr gradrparraponanrrrrfi
tryqon g;ra l,s : t200 A nren rro HopMaJrr{ K per]rerr(e, r. e. go,r-: 0. tr42
EToro ycJroBr4rr r{axolrrM, rroJrr,By.ficr, ypaB}reHtr eM (3), yro;r rraAer{n.rr r{a
II pemerxy gz:16o,7lt, xoroprrft B rrpoexqlrn r{a rrJrocnocrb [tlctrepcwu II
.pellrerKrlt oAr4HaHoB AJr.E BCeX nJrr{r{ BoJrH. ,{rz{parzpoBar{}rEre or nr:oport pe-
rrrerr{I4 [yqHI4 g.rln ]" ] 1,6 pacnoilararorc.El rro ry ]r(e cropoHy o'r' HopMaJru, rrro
11 rraAarox{ufi uyuox (rp, no.rromrare.rrrunr), a Arr.s I ( Io rro Apyryro cropoHy
HopMaJrrd (cpi orpzqarerr,nnr).

.Tax xax mrprzxr,r pemeron Bgar{Mrro [epler-rAr{Hy,rrrrprrrJ, To rryqox ,ryuefi,
4u{parrzpoBaur{brx or I peuretml4 B Mepv[]torraJrb]ror,r ceqerrr4r4, craHoBr4TC.E
traAalo[trIzl{ Ira II peruerxy rIyqRoM B carurraJrbr{olr ce.uertutr (a carz.rranr-
.nr,rfr cTauosrz Tc.fI MepuArz ouanr,rlrrlr) :

it, : -4r, d, : -d'r. (7)

SrraK neMerurJrc.E lra o6parur,rft, Tar( KaK M6r cefisac paccMarpr{BaeM pac-
crof{rrufl d, u d, [o orr-roureHr4ro r(o II pemerxe. flpz arou paccro-srrr4eM MeHAy
pellrerHal4u MolItIIo upeue6peur,, [ocnoJrbr(y Beflr4qrdfiLr ct, u ct, cocraBJr.rrror
aorl]-rt MeTpoB.

rloAcranzn BHarreHr{.s d,rwa (6) u d., tra (5) coornercrBeHrro B ypaB}re}rr4-rr
(l) w (2), [olyur4M rroJro}Ire]rrd.fl Mepr,rAr4oHaJrbr{oro d, v carmrralr,uo"o di
$oHycou crexrporpa$a:

,l'r: - ,.r""o* 
9? 

,, - ,

(cos rp2 f cos qr; * f cosz Oz [(cos 
q1 F cos,pii - A]

12 cosz pi

cosz tp, (cos rp, f cos qr) + l; l(cos +r * cos rpr; - 7i cos? 9, 
_l

a;

(B)

(e)

_B ra6nrzqe trpr4BeAelrbr Bbrtr[cre]ruhre rro arrdM ypaBrrerrrd.rrilf B]raqer.rrzl
It cl,z ilJrtr pasrr{qubrx AJrtrlr BoJnr AJr.fr rpex auauenrdft yrJra naAeH\r.rr q1

iLz

HA
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qr: 0; dr : 502,6 ut'l dr - 502'2 uu q:Zoi dr:501,0 um

),, A ,* 
lru"', 

*, -dr' , uu Aact, MM.

950

I 000
,l 10')

1200
,1300

[1t00
{ 1150

254,47
254,i6
255,2r
255,41.

255,41.

255, L8

254,99

255,36
255,33
255, 35

255,41

255,57
255, 80
255,94

0,89
0,57
0,14
0, 00
0, to
0,62
0,95

254,53
254,81
255,22
255,40
255,42
255,20
255,01.

255,41
255,37
255,35
255,4L
255,56
255,79
255,94

0r88
0,56
0,13
0 ,01
0,74
0,59
0,93

254,70
254,97
255,37
255,56
255, 53

255,29
255, 10

255,46
255,41.
255,37
255,41
255,54
255,76
255,90

0,76
0,44
0,00

-0, L5'
0,01
0,47i
0, 80

I pemerny. Tarr,r rne Aalrbr acrrffMarl4qecftIlle pasHocrn L*, : 4, - dr, a Tar(rfie
paccroauzn d, o:r axo4uofi qerl4 Ao BeplIIrrHr,I I pememu. Itan nzguo I1,} Ta6-'
JII{qbI, B3,fITbIft HAMTI YTOJI 9r : O?39 HE IIPI4BOAIIT EqE I( BOBPACTAHI4IO ACTUT--

MarfisecK[x pa3Hocreft [o apaBHeHl{ro c AaHHbIMV. F,tttr 9r : 0. Boo6q,e ro-
BOp.s, yroJr traAer{r4fl ua I pemeTr(y Mo}r{Ho 6u;ro 6rr yne;rzuzts go - 20.

flpz atou, HaH Btt[Ho I4B rpex nocJreA]It4x croJI6I{oB ra6rrdr{},r, Ar.fl cpeAueft

AJrr{}rbr BOJrHbr Iro-frBJr.fieT0.fl Ile6oilr,moft aCTI4IMaTI{3M nO O6e CT0pOHLI OT I{eII-'
TpaJrr,Hor? qacrrt cfier(Tpa Aacr : 0, a aatelt acrrzrMarrlrrecxa'fi paauocrb 3o3-
paCTaeT H HpaflM Crrer(Tpa. BO sCex aTI4x Crryqa.rlx CleI(Tp pactrOJlaraeTC.f H&L

inomnoft uoiepxuoctn, 
-ue.czlmterpzquoft 

orrroctrrreJlbllo 1,0 : 1200 A.
,(ucueprrpyroqrzrtaz EJreMerrraMld cner(rporpa$a arnnrotcfl o6e AuSpaH--

IU4oHHbIe pemeTl(Iz. B csflaz c TeM, qTo [TpIaxIt oAl{ofi perrleTfiI{ IIepIIeHAIII(y-
Jr.spubr ltrrprrxaM Apyroft, cneftrp 6y4et HaRJIoHeH Ha yIoJI ol orHooureJlbHo'
HarpaBJrerrrrfl mrptrxoB II (ocnonnofi) pemerxu:

rEcr: +,*::I?4+. ({o),"6 * (t?\ dl\ cos q, /t2lv, '

B uarueu crlyqae k, : 7rr:1. A1s X:1200 A q, :0; qi : 7",623; tg ct' --'
:0,50446; a:26",77.

Puc. 2, O6rquii DrIA crier{rpol'pa+a

00

d,2' , ut dr,, * Aa"r,
N{M

d.2' , um d2', uu
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-41
rzlX tir

ltgli;

Puc. 3. .Ila6oparopnlre crcr(r-
pbt IlcrtpoBoro paupfll1a ]\re]nl\y
Ir0AIIr,ril{Ir eJieHrpoAal\rr,r (excno-
auqrara 10 u 60 c)
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Plc, 4. Itouryprr cfieftTpaJrbrr,Ix nrasllii
c - r{HCTpyr{cHTarbgbrrl }ior.rryp, onpege,renltrrt tro ra6oparopHbllr c[el{rpotpaMMaM nrn 6Jruli-

xoit r qerr.rpy o6,racru cl1er{Tpa rr ArrE fipafl cfler{rpa; 6 - nonryprr yannx .lrunr.rir corH0qEoro
crreHTpa

Jhzneftnas Arlcrepcr4-E crer(rporpa{a

r1 ,, d,?, I d'2hzNz

-:ctq-...-:---#; 
(tt)

dl\ - rtlu COS tt COS qz CoS O

dtld)" :0,068654 MM/A; o6paruar Attcnepcrtfl crlexrporpadra d?"ldl :
== 74,56 A/uu. Braunetnpi-rnaur4e cBeroBoro uyt16n Bropofi peltrerr{ofi cocraBJl.s-
er: [rrr{ }, : 970 A ono.no 6%o, g,nr.},' : t400 A onono 30%.

Hana4na cnexrpolpa{on g.na BaHyyNI}IoIo yJlbrpa$uorlera cL{rIbHo 3ar-
py[Herra reM, qro Bce rtorlrpoJrbHble onepal{r4tt rrpu Iocrr{poBHe r4 d)oKycr'IpoBHe
cuexrporpa{a upzxogrzrc.fl npoBoAI4Tr, B BaKyyMe L{JIr{ B arNroc(bepe raBa''He
cosAaroqero saMerr{oro [orJrorr{eHr4fl B Aar{[oft o6racr[ crrer(rpa. rlro6bt ze6e-
)I(arb arr4x rpyAIIOCTefi, 6ntntr IIBTOTOBJIeHrI AI,I{paHqI{OIJHLIe peuIernlt^ ^c 

T9-

Mt4 )r{e paAr4ycaMr,r KpIzBI{3fIbI, rlro I4 pa6OSrIe pefllerl(rl (rr :1000, rz : 50u uu)'
IIO c IIZOJIoNI IxT'pI4xOB Ha MIIJIIIITIMeTp B SeTbIpe paaa MeHrIIIIzM' rIeM y pa60-
qux peIueToH. CJIe[OBaTeJIbHo, TeM yrJIaM traAeIIufl 1r AI4d]paKI{I4u Jlyqeft' Ho-

"opbre 
6rr.nu paccut4'raurl [r.s pa6oql4x pelueror(, CoorBercrByer I4a[yqeHlle

c yrrerBepelrnofi ArrrrrJofi sornrr. Buecro Atrarraaoua BoJrIr or 950 uo t4OU A
orJraAr(a uenacb B o6.racru ot 3800 [o 5600 A, t. e. B yAo6rIoM AJIfl I]a6orbr
Br4ArdMOM yqaorHe CneHrpa.
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floc;re ycrar-roBnl{ perxeror( B r.ry}fiHoe lroJro}fierrIde, rroBopora rrx Ha pac-
uqrrralrr.rbre yr.nnr, Soxycr4poBxr4 cner{rporpa{a n nogro}Ir(I4 ero Soxarr,uoft
noBepxrrocrr4 c rorrHocrrio _l_0,03 MM r( noJrox{ellrllo Har{Jryrrlrero HaqecrBa
cnenTpa rexHororrdqecxr4e peruerxfi BaMerrflJrl4cr IJa pa6ouze.

Oxouqarenr,rrafl npoBepr(a cner(rporpa$a BeJIacb B Baxyyr{Hort nartepe, rza

xoropoft orxarrl4BaJrcrr BoBAyx It r(oropafl rrocJre rtrtrareJr],Horo o6eara]fir,rBaHrrrl
BarroJrr{.rrJrac}, qr{crbrr,I reJrr4eM Ao AaBJrerlrda onoJro 0,5 arru. Sanonr.renze KaMe-
pbr IeJrI4eI[ npouSBoAI4Jrocr, AJrrr r:oro, uro6bI Mo]It]ro 6rrro norr,SoBaTr,crl Ao-
CTATOTIIIO tr{HTE}ICI4B}IbIM I{CTOIIHI,IHOU YNT,IPASI{OJIETOBOfO 14STYqEHU.g - BbICO-

KOBOJrbrHbrM I4CI{pOBbrM paBp.flAOM Me}I{Ay MeAHhrMr4 sJreKrpOAaMr4, Aar0lqr4r\,[4
Becr,Ma 6orarrrfi JrrrnTztrura cnexrp Cu II B HoporxoBoilrrosofi V(D-o6nacru.

Ha przc. 2 nonaaaH olil\uir BrzA cnexrporpa$a, a rra pr4c. 3 - cnenrprr
I4cnpoBoro paap,sAa? clrrrrrrre c DI{cnoBr4r{Iz.suz 60 u t0 c npr,r urrpr4He nxoguoft
qe.lrz 0,05 um. flonepex rqcJrr4 cnexrporpa$a 6rr.na Harnuy?a npoBoiloqxa
AI{aMerpo}r 0,05 ulr, Koropafl xopomo BriArra BAoJrb Bcero cnexrpa I,t yxaabr-
BaeT Ha HeBHaqI{TeJILHOe BJII4.EHI4e aCTUII{aTI43l,Ia Ila I(pa-BX CneKTpa.

Ha przc. 4, a npuaegen firrcrpyMeuranr,nr,rfi Honryp cneKrporpaSa, nory-
qeunr,rft uo .na6oparopnhrM cnexrporpalrN4ar\{ B o6,racru onoJro 1300 A, ero
urapnria Ha rroJroBrzr-re ulrrelrcr{Brrocru ,rrurr:,rlr cocraBJr.fler L)rr1,: 0,32 A,
T. e. r{eJrr4xoM onpeAeJrtrercn uurpranor? nxo4uofi qeJrr{. tr4Hctpyuenranr,ur,rfi
KoHTyp, otrpe[eJreH]rur? no cnexrporpaMMaM, cH.flTbrM c axogrrort tqeJrblo mz-
puuort oxoJro 0,02 l,ru, cocraBJr.ser Llu,1, : 0,26 A, rrpr{ aroM Bltwttqtrte acrr(r-
MarrraMa r.r roqHocrr.( {oxyczponxu tarpaer y]r{e BaMer}ryrc poJr},.

Ha prac. 4, 6 noxaaarrrr r(or-rrypbr r{enoropbrx yBr{r4x nmula.fi cner{rpa Conuqa
(mrzpzua nxognor? tqeJrrn cler(rporpa{a oxorro 0,05 uu), r{oroprre ronaabrBa-
Ior, qro {onycraponxa cner(rporpaSa nocle BbrBoAa ero }ra op6ral'y ocraJracrr
xopomeft.

Aaropr,r 6,naro4apurr aHaneMZKy A. E. CeneplroMy Ba rroc'r'o.slrHoe yqacrr{e
n o6cyxr4enrarz pa6orrr npr.{ coBAanrzr4 cnexrporpatfa, IO. f . NIourany,
A. O. Jlaryrurly ra A. It. Illenaxrzny ea paapa6orxy Mexarrr4rrecxr4x yBJroB,
H. II. Jlxnsypu4z - sa HarreceHr4e orpamaroqr4x cJroeB Ha peurerxr{,
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PACTIPETEJIE}II{E AHEPIITId
B HETIPEPbIBHOM CTIEITTPE BCTIbIMEK,

vcoB I{ .flAEP AMI{CCUm

A. H. Konarr

?Iccregonau ueupepr,rnrrrft cfler(Tp ]coB, Bcrrbrltrex r4 rpex EAep gMrrccfir,r. B sA-

'pax Eerrpepr,rBEoft orr,:,tccfrrr nonTpacr rlo orrrorrrerrlrlo ft IreBoaMyqelruoMy Coruqy
yBeJIr,IrII4Baercf B cItEIoIo o6nacrs ctteBTpa, AJrfi ycoB rtpanurqecxr4 rre rlartelrxercfl cAJrI,rEoft

BoJrrlbr, a BO BorrbrrtrRe CJrerKa yBerrr4rrr4Baercfi B HpncEyro o6[acrr, c[eRTpa. Mancu,ltyM ua
I{pI,rBBIX pAClpeAeJlerrr4f sEeprr4r{ B }re[pepbIBrIOM crrer(Tpe fiAep SMI4CCrrI4 EaMerIaeTCfl B 06-

.ilacrrr.?'"41,00-4200 A, a 4rr ycoB rI scnnffxll B o6racrr 1,4400-4500 i.
Oupe4e;reua r.rry6nna BaJrerauufi nenpepsr:uotl Elrrrccl{It ycoB xc : 0,05 rr Bcur,tltrKrl

To: 0,5. V.rer nor.norqegr{E aMI{ccrrl4 B fipbrllbqx rlrnr,rft Hu K Ca II nns 3900 il < i <
< 4000 A yr,reusuraer peaftoe rraAeurre rrrrrerrcr{Brrocrr4 B aroM yrlacrne crrexrpa. I4amepe-
'ttlrrr troma3lrDaror orcyrcrBrre yclrJrerrrrfi aMlrcclrt 3a trpeAeJIoM ceplru Eanluepa.

.(rr fri.rauuecxoii r.rnrepnperar{rrr{ pacrrpeAeJrerrrrfi ,rrrrerrcr{BEocrr.I EetrpepbrsHoft sMlrc-

crar,r c 4;rr,rnorl noJrnrr r{ paanr,rurfi rre}r{Ay -aApaNfrr aMrrcordrr, ycaMrI rI BctrbllrrrtaMi4 tpe6yrorca
garsnertnrue ua6,rrogerran.

CONTINUUM SPECTRAL ENERGY DISTRIBUTION OF FLARES, MOUSTA-
CHES AND E[,IISSIoN GRAINS, by -4 . N. Koual.- The continuous emission of fla-
res, moustaches and grains has been investigated. The contrast of the emission grains in-
creases totvards othe violet, in the case of the moustaches it is practically independent
of X, and stightly increases tolvards the red for the flare. The energy distribution curves
have a maximum at ?u 41.00-4200 A ior the emission grains and al X" 4400-4500 A for
the moustaches and flare.

The optical depth to of the source of the continuous emission of the moustaches and

Ilare has been found to be 0.05 and 0.5 respectively. The correction of the observed emis-
sion for the absorbtionbythewingsof HandKCalllinesdecreasesthesharpintensity
faII at 3900 A < l, < 4000 A. The measurement does not shorv any appreciable increa-
sing of emission beyond the Balmer limit.

The further observations will be necessary for a physical interpretation of tho wa-
'Velength dependence of the contiruous emission and the differences between grains, mo.
ustaches and flares.

B uocae4uee BpeMrr Mrroro BHrIMarrI{.fl yAeJlxercrr rdByrreur,flo HenpephrB-
HOrO OtrTrzqeCHOrO Z3Jryt1g11r' Bctrr{[reH. Heganno ycra]roBJleHo [1, 2], 'rro
rro.flBJrerrr4e ar[r{C0rdor.rHbrx .flAep BCtrbIIIIKI{ B (6eJIOM) cBeTe IIpOI{0XOATIT oArlo-
.BpeMelrHo c BHeSafiFrbrlrr{ fioporr(oE(rlBylqrzMrl yJIbTpa{IZOJIeTOBbIM?I flOflpqa-
Ill4rIl,IrI, I(OTOpbIe COBla,qaIOT C ?fieCTI(I4N,I peHTIeIIOBCI(I,IM I4 IINIIIyJIbCIIEIM MI4I(pO-

BOJIIiOBbIM I,ISTYIIEHI4EM. HA OCTTOEAHI'TI4 STI{X {AHTON MHOTI4E ABTOPbI IIPI{XO[flT
fi SaxJrroqelrrlro o crrltl:roft cB"fISr{ <6e;rr,rxr) BotrhrmeH c HeTetrJIoBLrMt{ UpOqeC-

caMr{, IIp ornSB oAfl tr{r\Mr4 }r(ecrr(Izft peHTreH.

,(o uacroxtqero BpeMerrrr [plzpoAa orrruqecfioro I{enpeprlBl{oro crrenrpa
,BcrrbrrrreK ocraerc,r rreo6tflcuerruoft. O4rrofi I4B rrpllrrlrn aroro .flBJrgerc.fl oqeHr,
.MaJroe fto,{IlIqeCTBo crreKrpaJrbr-rhrx Ha6rrcAeHVft l{e[pepLIBHOft oldlnccvt]/r.
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Buepnrre I4SNIelteIIITe orltocl4TeJrrruofi ran'rencfiBrroctt4 lelpepJ;rBrroft auuccum
c-4"urznoit Borrru,r Ar-a BCnLrDrxu 27.VliI 1956 r. uaueprz",r A. B. Cenepnrrft
[3]. I4nr raK]r{e BnepBr,re raccJreAoBaH rrenpepbrB}rr,rrt cnlxrp tr1\ep eMr,rccwu,
tra6"rrro4aeltr,rx r o6.rracrlr rpaxenrnux no;rcil r{ y HpaeB c.ria6mx-usreu [4].
Cp aauettue crleKril aJIblloro p a crrp eAeJrer{r.rr{ r4HrerrcrirBrrocrr4 nenpepr,rnnoft
0r[r4ccr4r4 ll"rrrr IIByx BcrrbrrrreH (uporouuort r4 ]renpororruofi) npone4euo A. 

-H. 
[to-

BaJrb rd Il. B, Creurenxo [5]. Maua4o ra pacr.[6J zsyururiz irerrpepurnr.nrt ra nz_
uefiqarrrit cnexrp ARrrlxyrr{erocx Azdrdryarroro $poara r 6e.no,rr oBere, cotsna-
[arotrIero c BeAyrr{r,rNr 

-KpaeM 
Ho-raalyqnlouleft lenru, xoropr,rfi na6.uro4arca

Bo BcrrblllrHe 7.VIII 1972 r.3ruu, no-nzAllil,roil,Iy, r4 orparrr4rrr4uarorcfr Aarrr{hre
O CleI(TIla.ill)lloll llaCflpeAeJIeI{I414 }IelpepLIBIICtft oymCCiU B g[rI4qeCXOpI AI4a-
IIASOIIE.

Illsecexa t7-9] pacc]rolpeJr n o6o6l1r.rn cJr]2q27 na6.uro4enrarr Bcrrhrrrrex
s 6erotr cBere. Cor.rracuo lllnecrxe, rrprr r4ByrreHr.rr4 rrenpeprrB]roro ctrexrpa
BCIIbIIIIOH HylI{IIo paBAe,T.srL qeTLIpe paBJIIlqHbIx flBIIeHIIfl Xan c ra6.rrOAareJrr,-
nofi rosxu Bperrr{-fl, rax 14 rro I{x {raazuecxofi npr4qurre. 1. Ha6;rrolaeMarr Bo
B0nr,rmHax na .rrr,rr,r6e c.rra6a.s Herrp€pblBr{atr oNrwccmtr, rroraSbrBaroqa.fi ycrlJre-
Irve Ba 6annlreponcnr,rM npeAeJrort. 2. Mansre rparryJrbr HenpepbrBr{oi r*rccrr,
BI4AI{MbIe B Cn-eHrlle B0IILIIIIKI4 tlp0AOJI}I{I4T0JILH0e BpeMs I(aX yBHI4e AMItCcI{O}r-
HI{E JIEHTITI. YACTO O}III ITE COBIIAAAIOT NO trOJIOETEIII4IO C YSJIAMU, TArcqI4MId
lznefruar:yro aMl4cctrrlo, a BpelreuaMrl rror{rJrflrorca a {axeJrax 6ee Bctrr,rureg.
3. Bcnrrurxr,r, Br4Ar{rrr,re n 6enorr cBere B6Jrr4ar.r nzM6a. 4. }toporxoxrr.rByx{afl
ToqeqHo-rroAo6na-n e[rtccrrfl B r{erlTpaJrE,}rrix rracr.ax Al4cfta, tro.EBJr.fllor{arrc.rl
a6Jruau rroJlyreHr{ rlsre}I. Manczuylr uHTeHcr4Brrocrra n 6e.rro},r cBere ,ra6.,rro-
Aaerc.E Ba rrecr{oJTbr{o Mrrrryr go Ho-uarcrrMyMa.

I-I au6 o.rr r,urue B a rp yArrellr4.rl BbrBbrB aror o6t .ac :aeLrw fl Sraarauecxoft trpr4p o-
AbI noJlocoFt rlenpepblBrloit enruccutt, orllecerrlrrJxIllnecrxofiHxJraccy2. Ocra-
HOBT4MC.A 6O,'Tee nogpo6no r4MerrHo rra SroM rvle rrenpepr,rnuoi oMrrccvy..
A..R. Ceneprrr,rui [10] paccMorpeJr BosMo]r{}rocrb BoBrrr{r(HoBeur4.rr rrelpepbrB-
nort alrurccutrr Ba cqer ropr{oarroro l,raJryqerrrr.a 6r,rcrpr,rx EJreHTporroB. I{croax
I{3 TOIO, qTO ONII{CCI4OH}IbIO IIOJIOCITI4 }Ie COBnaAaIOT nO trOJIO}I{eHIltIO C EMI4C-
cwet a Jrur{trflx [ttl u Ha6;rro4arorca no SloxnyJrax 6es scurrmex [4], Illsecrxa
,qeJraer BaKrloqerlrie, qro onr4 He oruoc.qrc-n x calrofi tsctrrirrrrte, a .gBJrflrorct{
oco6enrrocrr,rc {.rronnyJloB c rroBr,Iruerlnofi BcrrbrrrJeqrrofi axrrannocrr,rc. C gpy-
rofi ctoporrbl, ar{I4ccr4outrufi cuexrp ycoB orreHr, aracTo coBrraAaer o rrelpep6IB-
nofi onuccrzeil [4, 12, 13], noarouy lllnec.rHa npeAnoJrara er L!41, -,ro 

"piojrrur,rrpor4SBoA.fru{Ille rro"Trocr{r4 oMLrcct4Ll, Moryr 6r,r.rr, no4o6ur,I ycall (Z;rra 6r,rrr, ap-qaiiurur,iz ycalru).
tr{cnonr,sya cnenrpolpaN,rNrhr, rroJryyeHrrbre npr,r noMorqrr cnenrporpaSa

c sllreJre lra 6anrerrtroN{ corlleuHor,r rerrecxone I{puucnort acrpo{uauseinot
o6cepraropr4tr4, ltljr IleuIrIJIrz r4Bytrl4Tb paclpegeJrerrr.re orreprr4rt B rrelpepbrBrrol\.r
cIIeHTpe BCr]LI[IeH, yCOB ll{pIt14X nOpoTno)r{r{Byrqr.rx flAep oN{Irccr4r4 c r{eJrblo
Sblfrclrerll4fl O6rlUX 14 OTJrl4rrlrreJrbHr,tx oco6erirroc.refi lrzx gB.neurafi.

flpocuolp rrecxoJrr,Kr4\ Aecarr{oB crrexTporpa},rN{ rToHaBaJr, qro ,rApa rre-
Epepr,rnrrofi o\tuccrirt na6;rrc4arcrcnn6rtruzu }raJrr,rx rrrrer{ v nop, n6.nusu nony-
rerllt 6o,nrru],rx r-qrerr r,r n o6nacrr.t drane"nr,rrr,rx noner;i. O tolr, rrro rre[pepblB-
r{arr 3trrtrIccr4.s BoSrrr.IHaer s o6race[ dtaxetsnoro rroJr.E, ]rri cyAr4M rro xapaHrep-
rrofi tftoxxynrrrofi ?Mlrccmr4 B Jrr4rrr{.sx H tr K Ca II.

trlla npoclrotpa oxorlo B0 cuen.lporpar,rNr ycoB crre[yer, arro rrerpcl]rjrBrryro
D}lr'Iccr4ro, cBflSaIriryro c ycaxltt, r,IoEtllo paBAcJrI4Trr }ra [Ba nuga: 1) DMuccwfl
ycoB npflilIo rrepexoAlzr B noJrocHy r{enpepr{Brroit ewuccwu, r{orol]a.E cloJrb }r{e
peBr{a-E, HaH r4 }/cr,l B AaJreHrzx HprJrrrrrrx Bo/IopoArrr,rx Jttufirit, ia 2) rrenpeltr,ru-
HarI cMr4ccr4a 6o;ree ur.rpoxa.E (nepnerr4rzxyJrrrprro 4zcnepczrz), .relr elrraicran
yooB Br{prrJrrr.ax :aurtuil, aycr,rpacnorolrrelLr y Hpar{ee. IJa6.rrro4arorcrr raK}rie
yc;r 6ea lrerpepblrrroit avuccww. JIwuuIIu K Ca II n o6.rracr.r.r )/coB Boglryrqelrbr
!I yHaBL,IBaIOT IIa CI{,IILIIbI0 [BI{}H€I{I4II, KaH yilte OTI,IOaIaJIOCb IieOlilIOXparriO [4],
IIo ycbl r,l fierlpepllBi{atl sMIaCcI{.Fi rlacTo lre coBIraAaIoT c Mecrott npxoro o6pa-
l4ellllr.rl tru:umit FI ra I(. 3'rra cfaxtr,r n]lorl4Bopearar rrpcArroJroincrrr,rro Bpyrlena

3 UBB. I(pslnrcxofi oocepBaropuu, T. LIX 65
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[13], sro yC],LaBJIflIorc.fI npoAoJI]I{eHI{eM Sarensurrx IpaHyJI B 6onee srrcoxrle
,ro, aoot tsuoft {orocsepg, v ro[rBepx{Aalor Br,IBoA A. B. Cenepuoro [4J,
rrro .frApa lrefipepbrBHofr. aMlrccwa n ycbr He rdMeIoT Herrocpe[crBerr]Iofr cBtr}kt
c 6aHeraMtr.

,[.rra o6pa6ornr{ 6LrJIrt 3r,r6paHr,r cnexrporpal'IMbl c xoporurnM r(a-uecrBoM

[Bo6pa]fier.rilft, fia r{oropbrx troJrocxrr HenpepbIBHofr. EMficcufi rzMeJrrr pe3r{r{e

Hpa.s, r{ .frpr(ocrr. r.{x 6r,ula [ocraroqHa AJrfi yBepeHHofi ooroMerpru.
H CorxaneHIIIo, rrp1I Ha6JIIOAeHI,Iflx B yTpeHtlfr.e lt BeqepHI,Ie qacbl, KoI'[a

HaqecrBo IdBo6paH{eHIIIZ HaITlrysuee, E+SeKr arMoc{epHofi. guutepcwl{ IIpI4B_o-

Er{T It roMy, .ITO Ha c[er(Tporpar{Max, cu-srr,Ix trprt rroMoqw ctreHTporpa{a
C SIIIeJIe, B paSIIbIX AJII4IIaX BOJIH nOJIyqaIOTC.tI HeCKOJILHO OTII4TIIIEJe yqaCTHI4

r{Bjryq21161Unfi o6;rac'rz. Tax, pac.reTBI, IrpoBe,(eI'IIIbIe IJT.rI KoIIHpeTrroIO CIIyqag
BBazMlroro pacrroJrolneHl4rr HanpaBJielII4tI arNIocSepuofi -\\4crrepctrri r4 IqeJIr{

cner(rporpa$t ECT, I4r{eBruelo }Iecro B 7.r yrpa 25.y! 1959 r., ronaahrBalor'
sro ail,roc$eprra.a Ar{crrepcrdfl cMelltraer r,Iao6pa}fieul4e CorHI{a_ B Ilarp-aB.qe^lv:4'
nep[e]rAr4l{yJlrrp}IoN{ IIIeJIIT, tta2",5 H& )rqngIn",{.rrr{}I BOJIIT or I6600 Ao I4000 A.
?onsro npr4 Ba[I,rrHbIx paccrorl]Ir4.ax CoTIHI{a rle 6onee 40o (ur9^.n^^urcH9-:
wroJre coorBercrByer Bpe;reHu ^,4orr - 15h30u" a B aBrycre -10i',30*-15h)
nprl rroJrox{eHr{z r{eJrocTara B6Jrzslr r,replzArralla aTI,IOCsepHafl E!,r}rTepcfi.tl cMe-

Irlaer r,r3o6paxtelrlae B l]ailpaBJrerrr4r4, rrepileu4r{Hyr.apHoN,I lqeJrl4, tra BeJIr4r{I,IHy

Ire 6oJree 0',5 n roM )HeArralaBoue AJrr4rr BoJrH. TaH xax o6BI.rHo ricnorlbayellafl
UI,rprIIJa II{eJIIz CrrexTpotpa$a cooTBeTcTByeT 1", To aTo cNlelqe]Iue Mo]I{Ho cqu-
rarb IrecyqecrBeHIII{M. 11oarotlly [Lfl o6pa6orHI,I 6bulrz BbI6paH],I cilexrpolpaM-
Mbr, rroJryrreHlrEre c ycTar-roBJreHlroft nepeA IrIeJIbIo cneltrporpa{a upzalrofi, uo-
Boporol{ Itoropofi IralpaBIIe}II4e arMoc{epuoilI \ucrlepcull oplzeHrlzpyerc.rl RAoJIb

fqeJru, a Tax)fie CIIeKrporpaItNIIJ, floilyqeullhle B IzHrepBaJIe BpeMeIIId c 10 4o'
15h. flpu,uepbr cnel{rporpaMM IIpeAcraBJIeHbI Ha pttc. 1..(,anulre 06 I4ccIeAo-
BarrElrx HaMr{ ITOJT0CXaX uenpepllBlIofi ?\,ItlCClIfr npI4BeAe}IbI B Ta6JII,Iqe. B rpa-
{ax ra6.nr.rqbr IIoMetr{eHbI: Aara II BpeM.fI I-Ia6JIIoAeI{I4Ifi (uocxoncxoe), paccroa-
Hr{e oT r{e}rrpa Ar4cHa p, nororfieHl4e r,rsJiyrraroIqeft o6;racrr{ orrIocI4reJIsHO rlfl-
rerr, paaMep .EApa. HoHerIEo, Ha6IIoAaeMBIfi paaMep .EAep CI{JIrIIo saBIICI{T OT

HasecrBa r43o6paE(eHrzfi.
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Puc. 1. flprarleprr [ccJreAoBarrrr,rx cle(TporpaMM
'a - E[ep HenpepblBHoii sMucc],Irr 29.VII 1959 1.,7h53tn, 6 - ycoB 29.VII 1959 r,, 6 - BcrrbrlrHu 18.VIII
1959 r., 14b25m,5

Pesyltamambt ua.MeperLuti u ur o6cytrc1enue.
.(.rra to.nyuenldx AaHHbrx o pacrrpeAeJreuzl/r arreprtzfi B ctrer(Tpe rroJrocor1

HerrpepbrBH_orz sMuccttfi 6r,rna uponeAerra $oroMerprzqecxa.fl o6pa6orna crrer(T-
porpaulr. tr{auepenr,ra' BbrtroJrHeHbr Ha Mr4r(po{oroMerpe Mo-2. ,[.na nam4ofi
troJrocHu cneHTpa a[reJrr,Hoft cler(TporpaMMr,I, troxp]rraroqefi ArrarraSou AJrr4H
3ofiII or - 150 A n npacnorz o6.rrac:rra ctexrpa ro 50 A a {rzoreronofi, 4enanocr,4-6 Sorouerpr,ruecr{r4 x paBpeBoB B HalpaBJreHra,r, [eprer.rAr{r{yr.rrpHoM
.nmcrJepcill,t, B Mecrax, cno6o4unrx or lrzuraft IlorJroqeHlrx. fitn Ha]fiAoro
pa3pe3a orrpeAeJr.rIJIocb oruollrelrrre MancrIMarr,uoft I4nrer{cl{Buocrtr B noJroc1e
uenpeprrnrIofi EMuccurr H fir{relrcr4Brrocrlr }relpepr,rBr{oro ctreHTpa rreBo3My-
qeHrroro Mecra rra coruqe rz 6patocr, cpeAr{ee sEaqeHr.re AJr-fr Aarr}rofo yqacrHa
cner{rpa I".ulIo@).F(ax noxaeaHos [4], ora r{elpeprrrBrra.rr BMr{ccrr.rr Bogrrr{Haer
B Orrrr4qecHr,t rorrKoM cJroe, T. e. $axrzuecHa.s aMzccrltf orrpeAeJr.Eerc.fl BeIluqfi-
rrofi*A/ : f n.o - 1o (p), a Hor{rpacr ee - Berrrqwnot LI/I1(p).

Eclra alrraccrza na6rro4aJracb rra rrflTue, To raxlr{e r{BMep.rrJracb I4rrrer{crrB-
trIOCTI, B II'ITHE C OgUOfi TLJIT4 IBYX CTOPOI{ OT IIOJIOCHU IIEIPEPbIBHOfr.EMUCCTTI,
I(OTOpa.fl Bblpalr{aJIacE B eArnHI4 rIaX 14 Hrerr0r4Brrocrrd HerrpepbrBrroro cler(rpa
HeR_oaMylqeHrroro yqacrxa Connqa t"lIa((). Bparocr, cpeArree BnarreHr,re
I"lI6@) c AByx cropou or troJlocxn DNruccuu14 orrpeAerrfiJrcfl noHrpacr rrerpe-
prrnuorZ sMficcvrn

LI In.r-1,
r" (e) r" (e)
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Ê

cd cOtrr.)

Fi-

Ft-

llo

.cs
I
ITo

J.! 5 t(H
9tx RP
-38 o;

-*- H \ c.l
^-o<
tr XrE E w

o{iq tiH

=P,= o FI ^}( gD rd o >:
Hts{i"jo trf\Otr F E

f;&"^sE€
v 9H I"\ x.- F

H 5<t s)tr I
:i b +pa.=
H X @ gxc
ovkHE!

= trLo il o cr)
6qd;strlsEr*E1
^i 

E-B e * -r
-l( cs.t Ada

9^^ H p.;;
ii H H gEto)
FlrEE Htr+

N

N

N

\\\\
rOs\'\

N
N\

N

N

N

\\ \ \
\o\\

\
t\
N\

N

N\

\\\

68

l'ot"

"l

1
slol

l.



I ,!.XH Eq
E OIa Hd* 

Ei *trtr
3 tso
- Elts*c, HH,lH- * oEe aE

q:\ o
J* IH

3i Hd
H 60
9 r HeH s 5 Er

H HH

^rili E.YO EHU
6 orf

Lir Eltr*
'x E9*
.: Z E iEoo EErs
"iH htsFl
F x BB EtsIi(HtrE

J
H
H
EIo
tr
14

{
c.i
qig
tsrotrs
d'$l
H<
ol
HL

-: Ir)

OH
tiH

@.
@

I
HEd
Fig

6HoqoEE
tr6
,EE
9S

BH

OoEE

- Ee
r f,o
aOA
to9

I 'c

Ir! ts6-
o) SEE- EBPr EEHr $sE
R frEE

tcoo

q
H
R

A1

ci
g
.g
H

ET

ot

tsr

ro

e)

{
N

N

N\

N\

\\
I

\\\

\\\ \ \
\"s\

\
N\

Nq

\
N\

\
I

\\(\
\\n \ \

\"s\

|rr.\
\
\

NI
.;
\\

69

\
S
N\

N\

N\



Sareu yqr4rbrBa'rocb IIoreMI'IeHlIe r( Hpalo, r. e. LIlI6.1(p) nrrpaxtanltcr n e4z--

Ilrrr{ax tr{rrrel{czBHocrlz Irenpepr,IBrroro CleHrpa l{eHrpa [I4Cr(a co"irnqa'
llcuolr,ayr Aarrr.rbre o pacrpeAeJreHr4r4 DHeprr4rr B HerpepbIBHoN,I crlexrpe rleurpa
Aucxa Corriqa [15], inrr [oilyqarfi pacflpeAeJreHrze DHeprtrE B rIoJIocKe I{etrpe-
prrnuoft DNruccrtkr A1, nrrpamenrloe n a6cottotubrx eAulrr{qax apr/cu2 c '
cp cM.

Mero4ou HanNrerrbrrrrrx r(BaAparoB xo,q r{BMepeuHr,rx anasenzlt Holrrpacra
c 4.nranoft soruar 6lrir antrponcr{r{r{poBa}r napa6oroft (cu.nomHaa Jrl4Hrrfl lra
pwc. 2-7).

Ha pllc. 2-7 tpmaeAeur,r r{Bi\,reneHr{-rr r(o}rrpacra c gnuuofi BoJIITrI td r(pl4-

Bbre pacIIpeAeJrer{rdfl sHeprr{rr Ar-fi r,{syqeHHblx IIOJIOCOI( HeIIpepllBnofi euraccnz.
B ra6.nrnqe AaHLr BHaqeHII-a I(oIIrpacTa, npI4BeAeHIIoIo H qel{rpy AaCKa I4 }Ia-
6trogeunoro (n cxo6xax) e o6JracuI5000A. B upzueqaul{flx orrzcalr xoA noII-
Tpacra c Arrrlnofi BoJrHlr. Xor.s ua6rro4euur,rfi Hol{Tpacr noJIocox }Ielpepr,IB-
ubft auuccun BaHlIoqeH B npeAe,rax or 13 go 47o/o, ucru[]fltirft xourpacT zx
Mo)fier 6r,rrb ana.rl,rreJlbHo 6onr,ure. Itan ne4atuo [oKaBa]Io A. H. Ea6zurru
U6l, upu I.Ia6JrroAeHHofi apxoctrz ycos 0,27 16 wx ttcru]ts.]ts,atr xpltocrr, 6r,rna

r 1,5 paaa Br,rrue r4nrer{cr4BHocrr4 rrelpepbrB}roro cnexTpa B qe}Irpe coJI}IeqIIoro

AlrCHa.
Itar rrzpno r{B prrc. 2-7, a.flApax }IeupepbIBIIofr- emuccuu Kourpacr yBeJII4-

rruBaerc.E B crrrrrorc o6nactr, ctrexTpa, AJrfl Henpeprrsuofi Dlu.vccuu ycoB nou-
TpaCT rrpaKTI4rreCKII lle IIBMeH.fleTC.fl C AJII4HOfi nOnrrrr, a HOHTpaCT IIelpepI'IB-
uofi arrrzccrar4 Bctrr,Ilrer cJra6o yBeJrl4suBaerc.fi B Hpacuylo o6rac:rl cler(Tpa.

Hymno ori\{errdrl, qro 14ccfleAoBaHHr,re ]Iar{I4 rroJrocxr{ Heupepblnnofi auzc-
cr4r{, r{a6JrroAaeMbre Bo Bcrrbrrrrxe 6a,nna 3 tB.VIII 1959 r., orHoct{rc.E H rrocJre-

Mar(crrlraJrbnofi {aae ee paBBr{rrafl. CuenrporpaMMI;r rroJryqeubr qepea I .r 10 MIaH

uocJre HaqaJra Bcrlbrmnr4, npo[oJr]r(I{TerrbHocTE, Bctrbrllrnl4 3 q 45 urau'
Mamcuuyu Ha Kpr4BbIx paqtrpeAeJleHrl.a alleprr4r{ B HetrpepbrBHoM crrexrpe

flAep aMrlccr4rrHaMerraerc.s s o6nacru)"4700-4200 A, HaH r4 n [4] , a AJr.E ycoB
ra Bcurrruxra - B 06racru?t,4400-1t5004. Pacupegenerrl4e alleprr{rr HerlJroxo
rrpeAcraBJr.frerc.fr uJraHr(oBcnr4Ml4 syuxqunur.l npr4 reM[eparypax 7, ot 6800
go 8700 K. CoorsercrByronlrre Buaseur,r.fl 7, upraregeubl B rlpeAnocJleAHeft rpa-
{e ra6nuqu. Cgnrar Mafic}rMyMa Kpr4Br;rx B AJrrrrrHoBoJrHoByIo o6racrr, cflemTpa
rr peanoe na4eHrre r.rrrreucnBllocrz n o6nactlr l, ( 4000 A r{oryr 6r,r:rr, cs.flaaHr,r
c rrorJrorqeur4er\[ aMrdccr{rir B npbrJrr,flx cr4Jrb}Iblx Spayuro{epoBLIx JIr4IrIdft r{ oco-
6errno HpbrJrb.rrx H rz K Ca II.

Itax 6r,rlro ror(aaarro A. B. CenepHbIM lr B. JI. Xox.nonofi [17, tSJ, ue-
[pepLIB]Ia.fI ?Mlrccufl Mo]fieT B0BHIIHaT], Ha pa3flltqHblx IJIy6uHax B coJlHeql{oft
aiiuoc{epe or 16 : 0,04o ts : 0,6 +-L,0. Metogou, rrprrr{e}Ienlrr,tu B. JI. Xox-
uosofi [18], uu olpeAeJrrzJrr{ rry6uny BaJrerar{I4.fl r{eilpepr,IBHoft artrmccuu
ycor 29.VII 1959 r. r0 : 0,05 It BcrrbrIrIHlI IB.VIII 1959 r. (14h25\5)
rs:0,5. Ha6nIo4aelroe pacrpeAeJleHl4e BHeprr{I{ AJrrr ycoB 29.VII 1959 r.
6nrrro rzcupaBJrerro aa aS{exr lJry6r4}rbr BaJreraHr4fl corJracHo Bbrpa}fieHI{Io

f a: f re-tL,

rge .fr, - na6rrogeHuaf lrHTeHcrzBrrocTb, a I, - r4cTr4uHa.g. B o6nacrrz fu (
:( 4000 A yuurrrnaJrocb rar(?Ke Brttntrue [o]rJrorr{eur4.E B npbrJrb.rrx nuuufi FI z
K Ca II. Ourzsecxas roJrtrIa T1 B aroft o6,nacrra AJrrrH BoJrrr olpeAeJr.rrJracb I4B

cooTHomeHurr

kr (H-) P, + ktr (ca) * ki{ (ca)

/rbooo (H-) Pe

Itoe$$zqueHT rror.lrolqeHr{f B ltprrrrr,rx r'm:uuft r{oHlt3oBaHHoro HaJIr,ql4.rl

*f (Ca) u ffl lCa; paccur{rr,rBarrcfl rro cpopuy"ne, nprrBeAer{Hoft s tt9l. HoaS-
{uqueur ilorJrol{,erJr4 rr ailfl orprrl{areJrr,rlhrx r,rouoB BotropoAa fu1 (H -) ia
&uooo(H-) BBflr r{B r:a6nrzq [20]. I4cuorr,aoBaJracE, xroAeJrb Sotoc{eprr na l2ll.
70

1N

Trooo



Ha przc. 5 racupanleulrbre Ba rrorJloq,eulre Br{aqeHl1rff IrIHreHCIlIBHocreft na-
EeceHbr TpeyroJrbHrlrHaMtr rr urrpraxonofi [ru]f.r/Iefr.,

,(lr nCrr,Imxr raft]fie 6ulO paCCuIITaIIo trorJloq,eutre B fipEIJILflx ttur,mfr.

H u K Ca II lns I < 4000 A u zcupaBJregr,r na6lrcgennbre sIraqeuu.fl IzIr-

rerrcuBuocreft. Ha Hpraoofi pactrpeAeJlegll.fl allepr\ru Ha pEC. 7 uclpanleuune
BHaqeHrafi Haueceubr rpeyroJrburrxaMlrl. Hax BIdAHo fra pvtc. 5 u 7, yuer
trorJIOqeHfifi B KpbrJrLfrx rruntlfr- I{orI{eT yMeIIr,mI{Tb peBnoe traleulle UETOH-

cr,rBgocrr{ B o6racrr }, < 4000 A.

.4.r./o '"

Pltc. 8. Pacupe4erenue oueprrll4
s o6racr[ 6a;ruleponcnoro ripe-
AeJra lrx Bctrbrltrr{Ir 1S.VIII
1959 r., t4h25ry5

a
0

,rfoo ,77002,A

a

4

3

Ha6nrogaeurrfi {axt pocra Kol{rpacra B HpacHylo o6ilaorb CtreKTpa }Ior'
6u ronopurr B rroJrray pexou6uuaqzorrHoro lrexaHIrBMa o6paaonannsr Hetrpe-
pbrBr{oro ctrer(rpa, uoppo6no paccMorpeHHoro AJrf BcrIbImeH 3. P. Myc-
ienenr l22l uA.-8. Cesepuuu I3l. MasaAo r,I Pact [6] csutarct, qro Eerpe-
purnuft cIIeKrp gnumynieroca rfpouta s 6elo]{ cBere Bo BctrbIItrRe 7.VIII
iglZ r., roropufi oHrI orolltAecrBJl.flIor C rxey1ro-6erofi ?vr:/l1]fr?ft 6earrx
BctrErrrrex, BrIBBaII pexou6zuaqlloHlIlll{ cBeqeHIIeI( BOAopoAa IIpII TeMtrepa-
rype T"- 8700 K. I(amuoxaaaqo sl22l u [3], npu pexoM6zuaqzouuotvt
oneiaorsre o6pasosanzfl HetrpepblBuoro cnexrpa [oJl]r{err na6nrcfiatr,cr aa-

lrerurrft cnasoft r4urercr4Bllocrl4 y upe[era cepraz Eanr,uepa. Ha puc. 8 npu-
Begerrbr 6onee uogp o6unre r,raMep eur{.fi rzHreHcr4Brrocru rretrpeprraHoft sufr.ccnfr"

B O6ilaorlr IIpeAeJIa Cepuu Eartltepa, I(oropble roI(aBbIBaIor orcyrcrBfra !CIt:.
JreHrlrfl Dl:lIltccult 3a trpeAeJroM cepr4l{.

IIIsecrxa [23] nonaaaJr, qro ecJIr4 HerlpepbrBHafl 3l\{I4cclrfl coBAaercrr orptr-
qaTeJILHbrMra rrOHaI{[ BoAOpO[a, To npu Ha611ro[eglzfx B qeuTpe AUCI(a ItOETpaCT

6yler pacrr,r c yBerflqeHller{ AJII{Hrr BoJrHbI, a flplr ra6.nrogeuu.sx B6rl43fi Kpa.E

[ltc1a - c yMeur,meuraeM AJIrrEr,r BoJrHr,r, floatouy [JIg Bbr.acHeHIrLE poJru or-
plr{areJrr,rrbrx r4or{oB Bo4opoAa n o6paaonaurrr{ Herrpeprrsuofi oMl{ccrrrl cileAyer
IIpOBeCTItt I1B1\,IepeI{I4f Ha paBlrrauHLIX paCCrO.EHI4.flx Or qegTpa [I4CI(a COnnqa.

Ha6uro4aerrbre rlaMld paslnqu.s B pao[peAeJIar,z.TI sHepIItI( B Eetrpep];IBuoM
CtreKTpe fl[ep aMl4ccr4It ? yCoB I4 BctrbIIIIeH MoIyT IIo.EBJI.flTLC.fl B CB.EBI4 C I4BMeHe-

EueM xapaxrepa I4BrryqeEII.fI HenpepbIBIIoIo cflenrpa co BpeMeIIeu. floarony
ueo6xo4rarrro npouecrrz crrexrpaJrbrrrre ua6.rrrogeurrfl noJIocox lreflpepbrBlroi
gMVcCufiB paBBrzrr{n? a Tar(x(e noJI.EpIzBaqr4orrHbre Ha6ilroAeHZtr \iltt Bbr.ficHeEuff

poJrrr ropMoBrroro 14 Brryqeur4rl DJIel(rpouoB n o6paaoearltrIz Eetrpepr,rBHoro
ctreHTpa .EAep 0MI4c0I4I/I, ycoB I4 BcrrbllrreH.

Anrop 6narogapeu anager{Irlty A. B. CenepHoMy.3a o6cym4euze peByJIb-
TaToB tr p.frA Ba)r{HLIx BaMeTIaIII{fi, a raxxte A. H. Ba6riry 3a paoqeT BeJIUqtrI{bI

arMoc6epEofi 4ucuepcuu.

Anpenr' 1.977 r.
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AnAAEM14fl. HAY}t CCCP

III 3 B E C T I{ E H P }'I 1\{ C H O trT A C T P O O I{ 3 I,{ II E C }( O fi
Tou LIX, 1979 r.

OBCEPBATOP}III:

I

BOJIOT(HA, HE CBflSAHHbIE C fIfTTIA}ItrI,
IT CTPYT(TYPA XPOMOCOEPbI BOHPYT HI{X

,IL I. HaPraurora

I.Io (pu;brporpaMrrarr B Jrl4rrrrr4 Ho uccleAonaJracl crpyltrypa xpoMoc{epbl B O6JIaCTE

pa3.rr[arg;x oooor*or, (noroxon no Sronry;rax, B onpecrrrocrrrx aHTrIBIrbrx o6nacreii, nr,rcor]o-

mrrporrlbrx c11ogoi.igbrx 4u{{yanr,rx roronon) r.r ee r.ra}reuerrrre co Bperrel{cM. tr{ay'ralacl crpla-

ru$lrnaqrar BOJToHoE rro Br,rcoro. flolyuenrr cJreAylorqlle peByJILrarbI. l

1 -Bqeiixr,r xporrloc{epuori cerxr,r o o6Jracru rdccJreAyer{trrx BoJror{ofi rrrleror B cpcAudrnt
'rcyilIecrDerr,o Rl'rrflEyrylo $optuy' 

)EEI'rer{ or oclr Bo-2. Crercnr, I{ EarlpaBJlerrrre Br'ITnlryrocrrr trqeert }Ieu.srorcf c paccr(-

JroI{Ha xapaxTeprrblM o6paaolr AJrfl IiarfiAoro rtr{rra BoJIor{oH'

3. Ha6nmlaercfi rerrAerrqr{s: n6;rr.rau ctrJrorurrhlx yrracrnoB BoJIoI{o[ s'Ieiin]4..nbrr{-

rryTLI BAOJTL OCLI, a B O6lactrt paSpr;IBOB - rlofieper." 
4. Il0.ss.neulre o6nacreft trotreperlEo Burrrrryrbrx flqeex lr trOrreperru],rx;BoJIOROIIeq 

119ry^-
Brr BoJronHa rrpeAmec,r.tsyeT eIO paBpLIDy B ToM I4JIu IIEoII yqaoTl(e. flo ,vepe paBplirBA

BoJrgn[il fiofiepeqgbre sqerlxu LI BoJloI{OHqa ua6,rrogarotc.a BCe 6[I4E{e R eIO OCu.

5. B o6lacru BoironoE no {.noHXynax cylqecrByet rpr6auar'tleJrr,noe cooreercrurae

rrelr{Ay HarrparJreur.re}r B}rrtrr.ryrocrrr flqeer( xpolroctfepuorl cernra r'I HatrpaBJ]elrlterr BOJIoxo-

HCU.

FILAMENTS NOT CONNECTED WITH SPOTS AND CHROI\IOSPHERIC STRUC-

TURE AROUND THEM, by L. G. Kartashoua - The heigh stratification of the f!la-

ments (filamcnts in flocculi, filaments near active regions and highlatitude_quiescgnt

diflusion filaments) was studied. Chromospheric structure around filaments and its chal-

ging with the iime was.also studied. observations were made in the center and in'the

ivings of Ho-line. The following conclusions were made'

1) Netiork cells arouncl filaments stretch out essentially'
2) A degree of the cells stretching and its prealominant direction depend on the distan-

ce from {ilaments. This dependence is different for different types of filaments'

3) F-or all types of the filaments the cells have a tendency to stretch along the axis

of filaments in a neighbourhoocl of continuous regions and across the axis il the regions

of gaps." 
a) rt u cells and fibrils stretchecl across the filament are formed near it just before

clisruption of filament. During filament disruption process such cells and fibrils are"Ior-

med on the filament's axis of .gaP.

5) Directions or tlbrils uni..tt, stretching around the filaments in flocculi coinci-

dence approximatelY.

crpynrypa BoJroKoH r4 xpoMocsepb] B O6ilacrltt BOJIOHOII I4CCJIeA,OBaJIacb

rreoAHoHparHo, rrarprdMep [1--3]. B [2, 3] I4ByrIaJluCb BOJIOH]Ia aI(TIIBHLIX

o6.nacrefr, r'IrorAa cssea'urre c rr.ETlIaMI4. OcHosEOe BHI^MaIItre aBTopbI Srllx

r{ccJre[oBaHr,rft yAeil.trr]4 I{3yqeHI{IO CTpyKTypbI BOJIoI(oEeII B trpfiJleranq}Ix

r( BoJtor{}raM paiiOuax. flo arrartr ua6,llro4euIaflM ASJIaJIIIC6 BLIBOALI o EatrpaB-

JIEHI4II IIATHITTHOIO UOJI-fl B O6TACTI'I BOJIOI(OE'
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Plrc. l, @ororpa$rau 4u{syauoro BoJIoI(Ea, troIyqeEEEIe B IIeHrpe (a) Ia r rp6ne (-0'54}
rrr.rurrr.r :Ho. (6); IZ.VIII L974r,,07h08mUT



B [41 uayuarc.fr xapaHrep pacrroJroEreHrr.E ocnosauzii. apoqrrbrx. upory6e-
paHr{eB orgool,IreJrbno rpauuq xpouoc{epnoft Cerxr, ua6nrogaeuOft s Jrlauzu

K Ca II.
Haurz uccJreAylorcs crpy1rypsrre oCo6euHocrll BoJIoI(oH u xpoMoc{epnl

n o6nacrn BoJror(ou Ha paaruqHr,rx Br,rcorax tro Ea6ilIoAeHrIflM B I{eHTpe I{ I{pBIJIb-

flx qtfr:fltttr H, (nunorr Ao Ho 
=L 

1 A). IIo ua6,rroAellll.sM B UeHrpe Ho ulyua-
Jrocb pacfloJrorl(eHlre cucreMbl BoJIoRoI{eq s1iluau BoJIoItoH? a B HpbIJIbfix Ho -
crpynrypa xpoMoc&epgoft cerxz. Otgenrno. paccMarpuBalorc.fl BoIIoHIIa afi-
,rir.ur" i6naireft, ue cs"salrrrble c II.flrHaMz, z cnoxofinrre gu{{yer{bre BoJIoIt-

IIa t p aCtroJI oE(elIHbIe BHe 3oH aI(TIIIBHO0TI{'

I. MATEPI4AJI HAEJIIOAEHI1IT

Ha6ntoleulrfl BoJror(oH rrpoBoAr4Jrr,rcb Ha r(opoHorpa{e }tpr,Irucxoft acrpo-

6rurru"*oiio6cepnaropvficilerautep{epeuqrlolr'o-troJIflp}I-saqlroHHBIu {rall'
6po, tUnO) Haiie c donocoft rporycnauur 0,5 A u c Hatr6oJIbIIIItM BoBMoE(-

rrbrM yAaJreHI{eM B ItpbIJIo Ha _;__{" A ot qeurpa il:g:g:filr. Bonoxna floorlepeAHo

$OrorpaSupoBaJII{cb B I{eIIrpe H* r,r ua pa3l1llqr1blx paccro.flgl{flx or I{eIIrpa'

A;;;rp z'ao6paixeur,rn Coxirqa na uresxe cocraBrlfirl 50 uu. Paapeueurae ua

Sunrtp6rpauriax 6n.lo npr'IMepHo 2//'" 
Ha6rrcUaJII4cb BOJI6I(Ha, pasiluqHble IIo CBoeft crpyl(rype, MOtrIHSCTII U no-

Jro)fiel{rrro OTTTOCI{TeJIbHO aHTI4BHLIX O6ila0Teft. B O0EOSHOI{ CHLIMaJII{Cb BLI0O-

*o-rporrrure ctroxofiHbre 4z{{yaurre BoJroHIIa, yAaJIeIIHbIe or &ItrI4BEbIX O6:

Jracreh. ,[,nn nparnoctz 6ygernr ]raBblBarb Irx flpocro 4lr{{yaur'Irvud BoJIor(HaMI{'

Fa*u ,"rrar lla6;rrogeurr.fl BoJror(oH' pacrroJroxteHHbrx B aKTI4BHbIx o6fiacr'trx
(s Moqu61x Snoxnynax 6ea uateu) I4-o1pecrlIocr.sx aI(rLIBHbIx O6Jla€reft (ua

i;;;G;;r |O-Zi'or tr.Ereg rorrr qeurpon Sroxry.rrgbrx rroJleft). Bonoxna

ua6,nro4anucb c I{HTepBaJroM oT gAHOTO-AByX AO HecI(oJI},Hfix qacoB B TeqeHlle

O4,r1oro ITJII4 II9CK9JIbItIIIx Al{efi. Ans orAeJIbH},Ix BoJIOI(OH eCTb JII{Itrb 9AIIO-

KpaTIfbre CHIIMI(L'I.* 
Hup TtcrroJrr,BoBaJrycb 1,larepl{aJlll Ha6ilIogeguft liEanqarz "sbfioxog'

lla .,ux AJrfl 6oJree nogpo6uofr o6pi6or*r. (ouncaruofi B pa,A. III) 6rrno oro-
apr;;' -.;;u n"6{vrrrx BoJror(o*, rpr. BoroHHa, p actrorl-o*1"1-u^'I :9-ttl:
HyJrax, rr ABa B oxpecruocr.flx ar{TriBrrblx o6Jlacreft. Bu6rapaJIIIcb Eatrbo-Jlee

Irp6T.firfiegr{ble II HaI(6oJIee yAaJIeH}IbIe or C9JIIIeqHOIO fipaff BOJIoItHa, Te IzB

,[r".ay.*urx [T{{yBHbrx RoJroRoI{, r(oropble yAa.Jrocb Ha6ilIogarb Ha r(pam

AllCHa, Kar( [paBr{Jro, He o6JraAalu s.erfioft aposHoft CrpyltTypoft II I{MeJIII BI{A

(o6rafioB), (qacroKoJrar> rtJrrt'(Crpyft 4urua>. fIo xnaccr,r{I{Hallull A. B.'Ce

BepHoro trx MolnEo orEecru H rperbeMy KJIaCcy npory6epaHqeB - (xadrl'{-

;#";; ifl. ftu* ctrrromH're, AoBoJr'lro rrJroc*ue o6paaoranz.* Ha r(parc 6qrrlra

BrdAHbr BoJIor(Ha ro {noxxYnax.

II. PACIOJIO}ITBHI{I' HI,TXHI'IX TPAIII'(U BOJIOI(OH i

TIO BbICOTE

I{OTI'IOCI{TIrJlbHorPArlI{uxl'oMocoEPHOItrCllrKI4
B JIUHI4I4 H0

IzlcCnegonaulls troI(aBaJII{, qro trpu trepexo[e or IIeIIrp a IIuHfrIt FI, n nprrflrX
naddvafirre BOJTOT(Ha cra]roBflTcff IIpaHrr4qecHr4 IIeBr{ITINIETMI4 yrr(e H& paccTo,rl-

;;-i"(-g3 * O,Sl A o, q.rrrpa FIo (pIac. 1). Bo;roxna rte a*ruB"uo o6111.-l

rcit B orAeilbrrbrx Mecrax orseTlrltB_O IIpOCMaTpI4BaIorc.fl B AaJISHI{X Kp6IJIr,flx

oiur, (nnnorr Ao paccrorrHtrfr" +-LA or qeurpa) nax rer'Illble troJrocltl4 (Vy*.21"
IIenr rel,rrree yqaCTOK TOrO I4JIII I{IIOTO BOJIOI(IIa, TeM [aJIbIne B ftplllle Ho ort

irl-)ocJreEtI,IBaelrc-a. C,,e4yer ox'r'I9:l'141b, arro Ha crle*rporeJrl4orpaMAIax' noJIy-
qerrrlsrx HA Cnenrpor.c"[uorparfe I{AO u rtT|tlltIt I(, Ca II, gli(I]([yatlLle BoJIOKIIa

fi;;;;"ra Hc'6lr.1ra nrafinr,r, BoJIoHIIa Ete al{rl4Blrbrx o6.nactefi rpocMarpl{-

BaJrI4Crr, I(aH rrpatsIzJlo, ropofiIo.
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:fl'pu rrrlafeJrbHoM npocMorpe tfuarrporpalrl,r, cH.rrrbrx B qeHrpe r{ r(p6rdrr,-
EX':H6, Br'TflCirlrrocb, qTo IroAaBr.qloqee 6onr,rurancrno 4era;reft o ctpyxrype
gu{{yanr,rx BoJror(oH [pr4xo4r{rc,rr rra rpaHr4r{rr xponroc{epuoft cerxtr, Brurr-
uoft uog BoJroI(HoM B ItpbrJlr,ffx rrurtr4n. Hpolre aroro, coaAaercs BtreqarJreHr{e,
qTO B,Tex MeCTaX BOJI0I{OH' IAe I4IMeIOTC-E MeJIItOCrpyKTypHbIe yBeJIItOBBIe Aera-
JII,I, oH]{ .TIBJI.TITOTC.E xafi 6r,r trpoAoJl]fierrl,{er{ Tei}rr{],rx y3eJrr(oB Ha -rpaHr{r{ax
xpouocrfepuofi cernu s 6onee Bbrcoxr{e cJrotr xpoMoc{eprr. Har6oree qerxo
ranori nepexoA aaMereH B cJryrrae cra6r,rx 4r.r{{ysnr,rx BoJronoH. ilo-nugralrorry,
HUlt(Ht{a rpaHrrl{a rar(r{x BorronoH pacnoJraraerc.s HaA cerxofi oco6enno Bbrcono.

B c;rryuae BoJronoH ar(Tl4Bllbrx o6",racrert l,16r rre na6nro4a"rrz .{ernoft cB.rrBrI
troiroi:I{e}rr{rr BoJroHrra c rroJro}r{eHr{e,\{ rparrr4rl xpoNroc{eprrofr cerHr,r. Bononua
aroro rrna ilepeceHaror o6r,r.rno HaH rparrrdr{br, Tari rr cepeAr{Hr,r .rrqeeK. He zc-
HJTIOqeHO, rI:fO CBOUNII,I OCIIOBaHr4.El,rr,l BOJrO]trra (Olr{paIOTCrrD lra rpaHr4r{6r -EqeeH,
Ho .ycrarroBr.rrr, DTo uo na6rro4eHr.su rra Ar4cr(e BarpyAnure.rrruo. I{polre roro?
BO IIIIOIIIX C,tt}zq2r" BbLECHI{TL IIOJIoifieH[e 'r'aHUX BOJIOKOII OTEOCIITe"TIbHO lpa-
HrIq cerxlr 6r,rnae'r rpyAlro, TaH Har( B orAeJrr,Hr{x }recTax BoJronHo rrpocNlarpr4-
BaeTC.a B HpLI.rre rrl/7Htltr BHarII4reILEo AaJIbIIIe (lo -l- 1 A), .relr xpOUOCSepnan
cerxa (0,5-0,6 A). I{ rorry }r{e HepeAHo B upr{rrelaroqr{x H tso,rro}rrry yqacrxax
xpolroctfepHoft cerxu KaH TanoBoli ue na6;rroAaercrl. B raxrax r,recrax Bonp]rl
Bo,rronHa B r{pr,rJrb.sx I{o o6paeyercrr rreqro BpoAe (r{opr,rAopa), B Koropo}r He
ua6.rro4aercrr rre roJtbr(o rpouoc$epirar{ cerr{a, }ro Aa?r{e xpouoc$epnue yBeJrxr,I.

Bce cnaeaHIIoe cBl4Aere.IrrrcrByer, rro-Blz]urNrolry, o roNI, arro rrr4lr{H.rr,rl rpa-
alrqa qutpSyarrlrx BoJror(orr pacrroJromerra B cpeArrelr Br;rlre, qeNr lpafiuqa BoJro-
roH aHrrrBurrx o6;racrefi. Itpoue ro|o, grz{{iy3rrr,re BorroHHa pacloJromerrrrr
rraA r1lalrrlllalrtr{ .Eareex xpouoc{eprroft cerxr,r r4 Ilacnpocl'parrrrrorcrr n o6,uacrt
.eepxnefi xportocSepu, a BoJror(ua axrr,rnHrrx o6.rrtrcrefr rpolrr4ar,rBaror Brraqr4-
'reJrbllo 6onee r.rry6oxrre cJroI4 xporroc$epr,r, IlacrroJrar&frcb rrea&Br{c?rrro or rro-
JIO)fieHlrrr Iparrl,Il\ flqeeH ceTHI,I.

[)nc. 2. (DororpaQ[u BoJrorua ro if.uortxy.ne, rroJryqeHHr,re B r\eHTpe (d) II B fipLrire
,(- 0,5:4, 6; -0,8.4., a) runun Ho; 3.VI 7974r.;071'17In UT

/t)

'-:-t i.i-*.1 ;.r 
, , ..113' , *:l . -

flffi .:dri.. 
".ffE



ITT



III. I4CCJIEAOBAHIIE CTpyKTypbl xpoMocoEl,bl
B IPIIJIErAIOrqrrX n BOJIOn]IANr OEJTACT,fTX

. 1.' O crpynrype rep-ruefi xponroc$eprr

(oeo6euHocnr pacrroJro?fieuur nolonoHeq)

Bo.rromouqa xpp6mo 
"r4"ui'rrp, ua6rro4euurx B r{eHrp e rruHrfi. H,r, r. e,

pactroJrox(elrhr oHrr r repxuefr xpolroc{epe. Bo.rroxourla flBJr.arorc.fl Ba}r{HbrM

?I.Xunlo;y B crpynrype xpouoc$eprr. Mnorrze aBropr,r crrrrraror (uanprauep,
la-or oJ/, qTO HaIIpaBJIeHI4e BOJIOHOH€II OTparfiaeT HanpaBJleHrre Cr{JrOB.r,rX
nl1,nufr. tr{ar}rzrHoro nor.g. Mr,r troflr,rraJrltcr, otrpeAeJrzrr, npeo6nagaroqr" ou-
trpaBJIeHIre.BoJroHoHeI{ s o6nacrz rrccJreAyelrbrx BoJronou, Br,r.sBI4B rrprl aroM
p a 3 Jruqr4fl B crp yr(ryp e.B o Jr oKoHeq a 6rzau 5 o Jr or(oH p asrr{qHbrx rr4rr oB.B axrtrBrrbrx o6nacr.sx Ha6rrogaerc.q 6orarafi- aoroxou,a.fl crpynrypa
I4 BOJTOKOHqa paotroJrolneHhr B ocHoBHOM ylopflAoseHno. B csflsz c arr{M r{oEt_
Iro JrerKo.ycrauonarr, o6qee.HatrpaBJIegrae s6noxoneq e6traatr ,.r.ol.o mJrrl r4rroro
yqacrxa soJror(Ha. Tax, ua pttc. 2lrrr na6trogaer{rr{rrr4qHyro Kaprr{rry pacnoJro-
?flelrr4.a BoJroKoHeq s o6nacrz BoJroHoH no snonxy.ne. Bo.iroxour{a 3AecF, pacno_
JroE(elrbr clzMMerpuquo orHoclareJrbno ocrz BoJror(Ira. I{euocpe4crBeHpo i1naau
BOJrOfiIra Bo_JroKolr4a }ranpaBJrer-rbr BAoJrr, nero. C yaur"*rirry or ero oc11 r.r8r
oHparruax {nomHy.rrnuoro noJr.fl BoJroHoHqa ,rarrpaureru, o, ,oro*ru ,p;6r;
BrrtreJr[,Ho rrepneHA],IHyJr.frpHo euy. B6.rrzar,r xolnpn BOJTOT(Ha no.,roxorrqf Moryr
pactroJrararsc.s .HaH BAOJJb, TaH 14 nonepefi oclr (aHa.rroraqHrrfi p"ryruru,,oryqe, r [2, 3J). ]ta* npanuno, n o6nacri rpyrrrrru,-i *orr{ou uoio*,,o ro_
JrolroHqa HanpaBJreHr,I B[oJrb efo ocl[.

B o6.tactr,r BoJronolr, pacnoJlo}l(eHur,tx a6rzlu axl.]4ar{blx o6,rac1efi, no-
noHorrqa BrIAHbr MeHee qerr(o, pacnoJrolHer-rhr .BHaarl{Tenrno 6oree peAr(o }r tre-
Hee ytrop-trAoqenrro, qeM B npegrr4yqeM cJryqae. BosJre *ur*go"o'o-fr;;;;;;;
Sparrr'reura BoJror(Ha HarrpaBJreHze BoJror(olreq ,rolr{er Hecr{oJrr,Ho orrr4rrarbc.flor coceAHrrx. Telr ue MeHee Bo MHOrr4x cryqa.f,x Molr{HO Uafir.ra }reHoropoe
o6qee HanpaBJreHI4e BoJronolreq, qatr{e 6nraaxoe H [ofieperrHoMy, qeM H npo-
AorrbHoMy (auaroruuuo [1]).

B o6.uac:rz Ar.r{{yanrrx BoJroKoH BoJronoHllan crpy*rypa He BCerAa npo-
cMarprdBaJracb Ha HamTirx snlrrporpaMr{ax. B rex me crry*ra"x, nofAa BoJro*
I(oEqa ua6.rlroganzcr,, ouz 6rrnz irauparnenrr trperzMyrqecrBerrHo tronepeK
oc,n BoJron,a. Haq695ee.:g3no BoJrono,rla BrrArrbr s'oorici; BoJror(Ea, na6iro-
AaBrrrerocfi wamu 2.YI tgTS r. (cu. pzc. 6). Bo.rroxoHr{a B ,r;, ;;r;u; ;;;"u nliluafr. fi.onrloB B'oJIoKrra, r4e onz iaupaunerru BAoJTB ocrz BoJroxrra.

c,regyer ra*lr(e orMerurb, vro 
^era.rrf 

,ooo*o"G;;;ryr rir.., Bru rolr*o-
BoJror(Hrcrbrx crpynryp, Bbrr.aHyrhrx B roM *. ,ruoprJo.;;"; ;;; 6;;;_
Jre)fiarque . BoJror(oEqa. B rex cilysa.flx, r(orAa upogo.rrr,urre AeraJrrlt BoJror{Ha
coceAcrBoBaJIU c tronepeqHblMrr BoJronoHrIaMI4, CO BpeMerreM ycraHaBJrr4BaJrocb,
coorBercT.Blre B EanpaBJreEr{ax aoJroxoneq z 4era.rrefi ,oroi"u (cu., nanpz-uep, n 4).

* - 3::-1,^ _ybl _lgvuzau, 
qro pactrpeAerreHrre Borror(oHeq Bonpyr BorroxoH Bo

QJIoru(yJIax orJlzgaerc-rl or rafioBoro s o6racrrd BoJror{og, DacrroJroxteHHbrxB Or(pecrEocr.sx alr{rr4BuHx o6racrefr., u oco1errHo 4r,r{syar"r'* ,ooo*on. Bo_
JIOHIIA TO {.rOXrrYUAi:':ORPYE(EHbI ABYM'I CI4CTEMAMI4 BOJIOHOHEII: N6JrUAII SO-
Jroxlra BoJror(oHIIa EanpaBJreHbr npz6nlla^z-reJrbno BAoJrr, ero ocu, a,c yAalre_
HrreM or BoJroHHa ---: trotrepefi (xax u a [2;,3]). .(rzS{yau,e Borro*Ha , ourrroroBoJroflHa'B oHpecrHocru afirfiBnrrx o6nacrefi nexrar e o6racrl{ eAzuofi cu_

ff:1o-,^-::l:::.l c EatrpaBrreuzeu npz6rrrr,rrrerrBrro trorepe* ocr( BoJro*rra.fle l4cHrloqeEo' qTo pa3rl4que B pacnoJro)fieHr4r,I BoJIor{oHeq r o6.racrz gono-
Irorr 30 s'norxyrax z 4Z${yaHrrx BoJrono, ecrb cJreAcrB,e pasrraquofr crpy*-Typbr MarHzTrroro rroJr.E B BepxEux cJro.sx xpolroc$eprr zliuau BoJronoH 3rr(x
ffiT3"1^-I-l_:_TIT-l-ry, aro rne Mar,r4rlroe rrorre onpeAeJr.Eer rd rrarpaBrreHrde
MeilK o crp yltrypHhlx o6p aa or anrzfi canroro B orr or{rra.
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2. Ctpyxrypa cpe4nefi xpouoc$epnr
n o6lac'ur BoJIoHoH

IIpu rrqareJrbHoM rrpocMorpe {rznrtporparr.rlr 6nr.no 3aMeqeHo, qro flqefifiu

xpo*'or6ep"ofi cetHz n'o6;racirz soroxoH uoteror Bblr.'ITyrylo 6opMJ. ,(anuylo
oco6enuoCrr xpouoc{eprrofi cerxu I'IrI lIccJIeAoBaJIIrI AByNIfl cuoco6auu: a) uo

;;;;;-;;;puJrr"rt sarz6onsruefr. ocw (<nnrnnyrocrra>) rueex B o6racru Bo-

,o'*"u; 6) uy.reu r,r3lrepeurr.fl paBMepoB xaxtgofi s'refixr.r B.HanpaBJrSI.II4I{, ra-
paJIJIeJIbHoNr z uep,,eu4I'rI(yJLfIplIoM ocl{ BoJIoItHa (D 1 Iz D 1)'' a) l1ccle4osanue xpoMoc{ep,ofi cerxra no KapraM B'Ir.rl}ryrocru flrreefi'

llpuorepu, rar(ux xapr npunegeHbl IIa prac' 5, 6'
Lleprouxaura ua uux oTMerreHo rIo,'Io)fieHl,Ie nau6o.nsruefr. ocu xaxtAofi

uort*i. flpra6;rusureJrbrro Hpy1;rble'gqeftxu ue ,orMerraJlr,lcb. Hyxruo cr(aBarr',

qro Kaprbl trocrpoellbl 6ea yUera o{{enta rpoeHI{IIII I{ I{ocflr lloaroi}Iy Haqecr-

;;;;;#;pu*r'up- ,(.nn 6orsurefi uar.rrn4Irocrl{ yqacrn,' B noropbrx -aqeftHld

Bbrr-rrHyrr,r u arurrpurriui-,r4v trpvdrrtlt1l4TeJrE,Ho rloilepeK oclr BoJIoHHa' o6ne4eurr

IrITprIXOBr,rlru rrt:fl:f-flMrtr. r{ SarrrrpI{XOBaHLL B ga,rrluefiueNl flqeftHl{ C HanpaB-

JreHr, eM Bbrr.fi Hyro cr u ttpu6 tuaireJrbrr o BAo JI t, B o JI oKI'Ia 6 ygeu HaBbIB arb rlp o-

AOJIbHbIMI .s.IeftItaM4, a .sSefi117 C HaIIpaBJISIII{eM BLIT.gTIyTOCTI{ IIO[epeI( BO-

JIOr(Ea - [onepeqHr,IMl4 .EqefrHaMr4.

Hax ruguo Ha JIro6oM I,r3 pUC. 5, 6, n o6[acTu BOJIOI(OH MO]I{HO BbIAeJII4tTb

o6ilacrr,r .flseeK c nonepearHoft u npo4onr,uoft llx BblT.rlHyrocrr,ro orHocr{reJrbHo

B.OJTOHHa. Itapruurr pacnoloxeums o6,rracrefr" c [poAoJIbHbIMI{ I4 ro[epeqHblMu

EqefiHaMr4 6Unaror Aonolr,uo paauoo6pa-aHFrMrr B6JIr{3I{ pa3[IlqHbIX BOJIOI(OH

I{ B pa3ilr4rrHr,re }ro}reHrr,r ua6nro4eur,rft. oguaxo oI(aSaJIOCb BOSMO}I1H1IM BbI[e-

Jrr{Tb HeRoropbre rer,rAeHqrirrr B xapal(repe pac[oJIorI{eHIItI TaI(I{x o6nacrefi so-

I(pyr BoJrolto}I pa3[I4qHbrx rI4trOB' Pacclrorplrrr'r arl4 TerrAeIrI{rII4'
' B o6lacrz no,rrono*r, Ha6firoAaeMblx BO snoxHy.nax, RapTI{Ha paclloJloEte-

Hr{.fr npoAoJrbrr},rx r4 
"o""p"*rt* 

-EaIeeH (Har ra crp-yr(rypa nonoHouerl) uau6o-
jIee yllop.flAoqeHFla.s (clr., uanpuMep, p14c' 5,6)' O6lacrl{ c paBJrr{sHbIM Hatr-

DABIIEIII{EM BbIT'IHVTOCTI{ flIIEEH 3trEcl, B OCHOBHOM AOBOJIE'HO IIETfiO OT[EilEHhI

;; ;; ;;-;py*. ni oaoru.rble fl rreft HI4 o 6r'i'Ino p acrorl ararc-'rc fl 86 il14&v B o Jror(ua'

a fiofiepeqHbre yAaJre]rbr na 6onr,rur,re pacctoauua ll oxafiM"n.sror o6racrE' upo-

gorurrui* sree*. Boxpyr 4u{{yenrrx BoJIor(oH I'Ie saMerleHo reHAeHqrar{ ra*oro

;;;;;;r; o6racre-fi- npotour'n,x rI rorepes,brx 'flrree* (*r' pnc' 6' a)'

b onpa"rrocrra cra6rrx Ura6{yaurrx-BoJIor(oH na6rro4arorcfl rlpel'rMylr{ecrBeH-

HO npoAoJrr,Htre .s.refixu, a Bor(pyr 6o-nee uorqublx BoJIOHOH BOSpacraeT AOJIfl

o6nacrefi c uonepeqHl,Iuu .s.refiHa]I'ru. I4ccnegyeMr,re [Ia{Syanue BoJIor(Ha pac-

trOJIafaJII4CLr HaI{ flpaBI{JIO, UpI4MepI{O BAOJIb SHBaTOpa' nOOTOMy BbIT'flIIyTOCTb

.flqeex BoHpyr lrr4x BAOJTb ocr{ B0JIOItI{a }Ia flepBIJft ssrLaA NIOETHO I{eJIIIIRoM OT-

HecTlr 3a cqer BpatrIeuur co,nuqa. Teu ue MeHee lIhI cql{raeM, qTO 3TO He TaK.

,{oHaaarenrCrSo^lt MO}I(eT CJIy}ItI4Tb XapaHTephde I{CI(pI4BJIeIII4e (nOJLfI)) [pO-

[oJrr,Hblx ,{.,ee* o r{cHpI4BJreHlleM BoJronua (c*', uaupurt'rep' PZC' 6' o); ue-

6oltruoft sarr46 sonoxua raxxe oftpy)fieH Her(oropbrM rrlacJloM IIpOAOJILT'IbIX

ErreeH, Itpoue 3roro, cJreAyer cHaBaTb, qTo BEIT.EHyTO0Tb .flrleeH BloJIb BoJIOR-

,urooHpatuetMepe?Bupra.lreraroqllxKHeMyyrlacrKaxxapaKTepuaAJI'E'IIro-
6rt,x sofl6Hon neaasucuMo or r{x rroJro}fle,I.{fl oTHocr,reJlb}Io 3r{BaTopa.

Pacnpe4e.neur,re o6lacrefi ,upo4OlsHblx I{ rronepequllx .flseex BOKpyr Bo-

Jto*o,, B o*pecrlrocr1r ar{rr4B1rui o6nacrefi nocr,rr [poMemyrourllrfi xapaxrep

Mel*[y lra6nrogaeu;; ;;;y"ae 4rzS$yaublx BoJror(orl r{ Borlor(ou'no SnoH-

H VJIAX." 
,qo, ,r"* I{ccJIeAyeMlrx BoJror(oH BaMeqeHa re'Ae[Iqu'a fiorrl{e'TpaI{pIE

yqacrHoB rloneper{Hblx flUeeK B MeCTax' rle B CTpyrrype BOJIORHa Ha6rlo-

uu"."'pu'pblB.o6JI.acTl{florlepeqHblxflIIeeRHepeAI(opaclloJlararcTcflTafi}fie
s6ilwai Horrqor Borroxlla (cu' pnc' 5, 6)' 

.

6) I4aueu"rrr" pulru;";;";; @tt't-bt) c paccro'sllileM'or Borror(ua: !'na
lrccJreAoBaHr{fl paEMepoB flrreeft xpouocsepnofi ceTHI,I.Ha paSJIUqHbIx paccTo'f,'

Irlrflx" or Bo.rlor{Ha nsefiHu xportrocseprrofi ce'rxra s g6ilacru BoJIoKorr flpe'fiAe
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ryer9 paa6rznanracr, Ea pffArr.
.fiIuefixz, Jrerfiaqr4e rrenocpeAcr-
BeI{EO trOA BOJIO}{}rOM, cgI{TaJIIACb
.ssefiiraruu HyreBoro pffAa (puc.
3). B c.rre4yrcqzfi pflA Bxo1urrw
xueftxn, [pTtrMbrr(arcqme c o6enx
cropou x .s.reftxa[r EyreBoro p.s-

4u, ,.r. 4. tr{amepeHr,r.E xpoMoc_

$_epHort cerror BeJrr{cb go IV_
VI prgoa Bxrroqr4remno. Tanoe
orpaEaqerl4e 6rr.rro Br,raBarro paa_
JIUqIIbIMI4 trpI4UI4IIaMn, a,IMeIIHO:
pasMepaMr,r Ha[pa Ha r]JreHr(e,
OJIITTSOCTbIO COce4rrefi axrlreHo.ft
o1nacrn vrv xpa.q Arzcxa.

Tlauepenza paaMepoB flqeex
IlpoBoAllJrrtcr, Ha SCItr{8ax xpoMoc_
{epuot cerrtrr, BaprlcoBarrHrrrx c
trJreHHu rrprl yne.nzueHrara a 16
paa. OcxuaLr cAerraHbr c dn,qs.r-
porpaMM s Ho:L0,5A. Bce arra-
qerrrrfi Dn w D1 r4crrpaBJr.rrJrt4cr,
aa e{Senr fipoexquu. ,(.rra naxr-
AOIO p.EAa .trqeeK onpeAeJr_EJrr4cr,
cpeAlrr/e sHaseHu.s pa3MepoB .frrre_
ex_(, tt n D.r). Sarucuuocrs D11
w Dlor rroMepa p.EAa fipxBe[eHa
Ha pnc. 4. Paar.reprr RseeH rra
pnc. 4 r o6.nacrz-noroxou 2.VI
lg71r.; 2-6.VI 1974r.; 2t.vrrr
1974 r. troJryseHhr ycpeArrelrrreM

Puc. 3. II

orrreceHa ganHan aueiira

"r-l-c; !._ffnuuen pactrpeAerrerur.E .Eseer xpo- rro EecKoJrbxzlr (or 5 ao 10) uo-MocQepEoll cerfirr B o6racrra BoJroHEa no pr4:anr Mer{TaM BpeMeHr,I Ha6.rrroAenuft.

ro r{ecxorrbxzlr (or 5 ao 10) uo_

' ,4o, ocra.riuHurx npr4BeAeHbr cpc,q-oTlIeCeHa naHHAfl cuniiEr rrl{e r43 peByJrr,TaToB AByX }r8Me_
peuzfi.

{r*:X rji..t1i.-- 
:1:^_"!9lr.r"rByror Jroo*ru* ao {.iroxrynax (t_a r

:;T "T*rll" _r11, I] rr B o,ro*,y, p r.ro, o,* ;#;ffi T ;;, J'#ili# h#;;"H
;?,t:::l Jl*,.1,ti.'x ^cwn-av)" 

ri;fi;";;il;l a ; :Ilii.,c,'nvror 4rz{-
fJj:Ty-:,ilT.11I;Iil:"|_'!,;-#;e;,;;#"-;;;;"";",T#,:;"i#_,itT:BOro p.EAa' TaK r{aft HerrocpeAcrBeHrro n1uArt BoJroHoE, pr"ooro*aggbrx B ar(_TrzBHBrx o6racrxx, ne ncirga Ha6.rrro4aerc" nar*u" 'a"p*rrpu 

cerxra (crr.paaa. II).
r(ar nzguo tr, r{prrBbrx Ha p,nc. 4, a, ? o6.rracru BoJrono' no snonxy.recpeArrfr'fl Berfiqr'rHa 

*nxglgJrbHoro 
pa,Mepa D1 xueex y6u,raercyAaJreHr4eM oroc,n BoJror(rra, cpe4rrufi ffie notrepeqHufi paavef D1, nao6opor, pir.rr. B c.rry_qae BoJroIrHa B or(pecrHocr.Ex axrzsHOft O6.rracru Ha yqac.THe trepBoro * Tperberop.sAoB urr na6.nro4aeM rrecr(oJr.no .,oxox(yrc Haprr,Hy. Hax uu BrrAr.M, XapaH_rep^ n8Meuenux D11 fr DL a o6racrz BoJror(oH ao S,rroxxyJrax Ha puc. 4,, aBloJrHe orBeqaer cAeJIaHlroMy paHee Br_rBoAy o roM, .mo B6uzau BoJronolr Bo{noxny.lax pacloJrararcr"" opar*yqarrr"r.ro npoAoJr'Hbre Reerixa, a BAa..Jrrir - nper4MyqecTBeHrro trouepeqHhre.

_^-&1-{r$Varrgrx rre sononou (!2.VIII tg\4 r.; t4.1il u 2.yt 1975 r.)noBeAeHr{e_ D 11 vt D 1c yAaJreHueM or ocv BoJroHHa 
"__"'f "*. p rc. +, i1. ii ;r;;cryqa-sx D 11 pacrer c yAaJreHr,eM Or BoJror{Ea, fipr{qeM 

'ecxdruoo tro-pa,BHoMy
Ar-q BoJrofioH, orrrrrqarctr{trxc.fl tro [roqHocru. B i.uyuaeAByx nau60nee cra6rrxBo,ror(orr (t2.vlrr 7974 r.; 14.ril 1975 r.) D1 fr.r"?-il;; Ao Broporo -_Tperbefo p.qAoB, a 3areM yMeHbrtraerca. Boxpyr xe.60nee MOqHOTO BOJTOnHa
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Ptrc. 4. Izlsueuorrrc D
(cnnourrr,re Hpr,lr,re) li
D, (,urpr*onr,re) c yga-
JIEHI{EI{ OT OCI,I tsO.IIOI{EA

AJrr{ BoJror(on no firox-
HyJrax Ir B oI{pecTrroc-
tqx afiTfisnoir o6.lacTra (a)
rE g.u.n gzrl$yar{r,rx RoJro-
rtorr (6)

,7/

r'o

211 , 21'/O-l xn

-'A- !
/.>-a--

,/2. ///// /974 z.

Z-6. /// ,1974 z.

,..n#*-*
/97f z.

20

.70

// /// /// y o / .// /// /r r
dS4U

/4
Pzd

(2.VI t975 r.) lrancr,rrrarrE,Irbre BHaqeHr4fl D11 Ira6.rrn-r1[arorcs rra 66.rrrrurax pac-
cro;lut4frx or BoJroKHa (n rpetselr _'- trrrrorf pfl[ax). lla pr.rc. 4, 6 a o6racrr,r
BceX rpex nZ{{yannx Bor'roHoIt D11 clrCreMarr4qecrtr.r 6O"nurue D,. Be,rrrauurra.
D1 r c.rryuae BorronoH 12.YIII 7974 r.; 74.III 1975 r. MeH.Eercrr c yAarreHr,reM
oT ocld BoJIonoH B sfIaaII4TeJrLIIo Mellbmeft CTerIeIrrI, qer{ ,11 . IrlurepeCno ort\{e-
11416, rrro B cryqae 6onee nonlnoro Ar,r{$ya}roro BoJronrra (2.VI 1975 r.)
HetrocpeAcrBerrrro rroA rrr{r{ (rryJreRoii - uepnnrfi pa4rr) BaMerrro Hexoropoe.
Bo3pacral'Irde paBMepoB.flqeeK (xax Dll , r&r(, D].) tro cpaBrreEr4ro c coceArr\4r\,rrr
yrracrHaMr,r.

Tanzn o6paaou, Airrr [arrrrbrx 4uS{yauux BoJror{o}r ur,r o6napy)nr4Jrrr, qro
Bor{pyr nrax na6rioAacrc-E }re roJrbKo Bl;IT.flrvBarrl4e -sareeH rrpetrMyqecrBerr}ro
BAOJIB BOJIOI{Ha, IiO I4I BOBpaCTaHI{e CTOIO BbITTIILIBaIIIILfI IIa paCCTO.sIII4Iz BTOpo-
ro - rr.rrroro pflAoB .flseex or ocr,r tsoJroxlra. Bepueuca eqe paa K Bolpocy o
roll, qro na6nro4aenra-s BLrrrrrryrocrb .flqeeH B 06racrr,I BoJronolr BhrBBarra rre.
TOJTT,HO Bpatr{enr4eM.

Hauz 6r,r.ru Lral,repelrbr rrpo[onr,rrrtft r{ norrepe[]Ir,rfr ourocr.rreJrbHo oHBa-
ropa paBMepr,r flqeex B rreBoBr[y[{euuoft o6racrrr B r{eHrpe [r.rcxa (paarraepo,lr
500 x 500" uo Ha6rroAenus,u 11.XI 1975 r.). Cpeguuft Epo,qorrbr{r,rft paauep,
.Eqeex cocraBr{Jr 23 X 103 KM, rrotrepe.fir,tfr. 2l X 103 xu. IlolyuerrHoe paarrr4-
qLIe B Beilr4trr,trre cpeArrr4x npoAoJrr,Horo I4 notrepeqHoro paBr,repoB .fiseex 6.lue-"
Ko H TeM? .rro 6r,rrz onpeAeJrerrr,I rro clex'rporeJrr{orpaN,rMalr B Jrr{Hr{trr I( Ca II
B [71.

B pesynr,rare corrocraB.rrenz.E [a]rrrblx o paaMepax .streen g.rrr o6.nacua
n6tuaw qelrrpa Arrcxa c D y m D, rra puc.4 Molnrro cHaBarE, qro paar,repbr rrqe-
efi BoHpyr BoJronoH B oclroBrror{ npeBr,r[aror pasMepbr flqeeH B yqacrHax rre-..
BoaMyrqeHHoro Connria. Crenerrr, BblT.gHyrocrrl .flrleex orrrocl,{TeJr},Ho ocu Bo-
JIoHolr rax)fie Brraqr4Te.;rLHo 6o.llr,ilre, qeM Bbrrrrrryrocrr, r{qeex Ir rreBoBMyulerr-
r:ofi o6,'racTt BAor.r h or{Baropa.

8X:

2/. l//// ,r9il2.

lr^-.----+-J'(
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3" ConocrasJrerrrre crpynryphr nepxueii
lr cpegueft xpoMocdlepbr

n o6racrlr BoJror(oH

trta corocTaBJreHI,Lrr I(apr Br,IT.rruyrocru.gqeen co cHtrrMKar\II4 BoJror(oI{eq
B r{eHTpe Ho uo}xuo c,qeJlarb Hexoropble BbIBoAr,r o xapaxrepuux oco6eu-
,Irocr.flx crpynrypbl xportoc{eprr P,6,I-uau BoJror(oH Ha AByx ee ypoBH.rlx.

I(ax yme otuesanocr, Br,Ilre, Ha ypoBHe cpequeft xpouoc{eprt Har( AJr.rI
gu{{yanrrx BoJroKo}I, rar( u BoJror(o[ no {roxxyJlax xapaxrepHo Hailuqrl_e

ndiian rrlrx .sqeen xponrocsepnofi cerxu, Brlrflrlyrblx BAoJrr, BoJIor(Ha. B
oepxuefi xpoyocsepe Brlr.suyrocrb BoJIoRoIreq n6tmaw BoJIofiHa BAoJIb ero
ocu ua6.rrroAaerc.fl ToJrbr{o Arrr BoJIonoH no {;roHnylax.

,(erarruoe colocraBJreHrze l(apr Brrlr.trHyrocTrl r{ clllatrxon n qeutpe H,
s 6olee ruupoxofi BoHe Boxpyr BoJIoHHa IIoI(aBaJIo, qro AIfl BoJIoKoH no {,no1-
fiyJre pacnpeAeJrer.rlre o6lacrefi fipo,(oJrr,Hblx I4 rroleperlHbrx .flr{eer n o6qeu
arraJroltlqHo pacIIpeAeJreHr{ro npoAoJrE,Hbrx I{ IIoueperIHbIx BoJIoI(oHeq, xoTff
'n 

Aeranax 9To CooTBeTCTBrre ilNleeTc-fl He BcefAa.

,[,.nr ronoHoH, pacrloJlo?r{eHHhrx BIre afiTr{Blrr,rx o6nactefi, n toM 'uucile vI

nu{{yaurrx, rpyA}ro cr(aaarb .rro-.nz6o onpeAeJrel{Hoe Iro uoBoAy coorBer-
r-rBufl HanpaBJreHlrocrr{ [eraJleft n repxueft u cpe4uefi xpouoc{epe r43-3a

Heserxocrr,r, nopoft [porr{BopearrrBocrrr peayJl},raroB corlocraBreu.mtr Hapr c
'Surrtporpalrr',raMtr{ B rle}Irpe H.r.

B cs.sau c rer{, arro coorBercrBrre [aHHbrx xporrroc$epl{brx crpynryp xapafi-
Tepuo B OCII9BHOI\{ [JIfi BOJI9I(OU Oo {lOxnyJlax, [{LI xoTI4M orIueTUTb CJIeAy-

rcqee.
,(ononnrarerlbllble lrccJreAoBaHr4.rl rIoKaBaJrI4, qro B orHoclrreJlbllo cra6I4JIb-

Hbrx aHrrrBHbrx o6nacr.ax c 6orr,urr.rurr rI.flTHaMI{ yHaBarIHoe coorBercrBI4e
Me)fi[y crpyxrypofi BoJroI(oHeII II Crpyl(rypofi fl.{eex xpouocdlepuofi cerHI,I

B cBolo orrepeAr, Br-racr,rrefibuo ryqme, qeNr s o6racrl4 rrcc.IleAyelublx BAecb {.nor-
nyJroB c Borronuolr. Bpelreualrr4 DTo coorBercrBrre rar{ florlr\I TIoJII{oe (cta6u;rl-
urre o6,naC:r[ C 6OIrIIIaMI{ trflT}Iauu 6ygyr upeAN{eToI[ cJIeAyIOx+Ix uaII\lX
uy6rzxaqrafi).

B peaylr,rare coBAaeTc.fl BlesaTileHue, qTo cooTBeTgrBlte CrpynTyp rra AByx
naulrr,rx ypoBHtlx xpollocsepbl npo.flBJrflercfl qerse s o6lacru 6o.nlrnrax MaI-
HIITHbIX NOJIEfr.

4. I4ouenorurfl B crpyr(Type xpouoc$eprr
B o6ilacrn BoJronoH c aBoJlroqreft norontra

,[,o cux trop t\{br rrbrTaJrr{cb or]trrcarb cpeg}rr{e xapaxTepHlre oco6euuocrr,r
crpyr{Typbr xpolroc{epbr s o6racrra BoJror(ou paBJrrrqIIbIx rl4rroB, I4cfiJlroqa.fl

trpr,r arolr rrx rrar\reuer{rde co BpeMerreM. 3[ecr, Ete [Ibr xorl{}I ocTaHoBrrrt'c.E
rra HeHoTopblx xapaKrepHblx I{3IIeI{eHI{.8x, IIpOI4CXOA.EIqI{X BOI(pyr BOJIOITOE

B trpoqecce r4x aBoJrroqrrz. IIo4o6nr,re I{BMer{eHrr.E 6r,rrra upoc,re}fieH},r rla npI{Mepe

lByx BoJronoH: BoJIoHHa? pacrloJlox(eHlroro no {noHHy;ne (cu. plrc, 2), v gu$-

{yanoro BoJIor(Ha (cru' puc. t.),-'- 
Crpyxrypa nepBoro rra BoJIor(oH Lr oxpyx(alorqeft e1o_ -xpouoc{epr,r uccile-

,qoBaJracb Iro rvrarepuanart ua6,nro4euraft co 2 uo 6. yI 1974 r., Korga BoJIoItHo

Haxolr4Jrogb AocTarorlgo [aJIeHo oT I(pafl Al4cfta. Bo npeun ua6.nro[euraft BoJIoI(-

r{o AoBoJrb}Io 6ucrpo (aa gaa-tplr uaca) ra AoBoJIbIIo .racro (necxorrbl(o paa 3a

geur,) usueuflirocr, cJreAyroq,r{M o6paaou: paapyrrrarrl4cb u BoccralraBJrl{BaJrr{cb

oTAeJlbrrbre efo rlacTu IIJITa BaN{eTrIo rIeIIflJIr{cb {oprtla IiI I4}ITeH0I4BHoCTr, oT[eJIb:

rr6rx yqacrxon. FIa6.nroAaJrocb raxlr(e rr orlrocr{TeJlb}Io MeAJIeHIIoe }ISMeHeHI4e

B I{eJrON{, OTO A}rfl }tO AHrO, 3ar(O}rqrrBrrreec.E SaMeTIILInI yNIeHBIIIe}II4eM BOJIOI(Ha

u Buasl4rerblrblrll paapyruerllaer'I ero B I{elrrpanrnofi 'ractra H 6.VI.
O6paruruca H HapraM BblrfllyrocTu flseex xpouOc{epnofi Cet6u, }Ia I{OTo-

prrx aa$urcupoBaribr rrocJreAoBareJrbHbre craAI{rI paaBrrrr'I.tr AaHHoro BoJIor(Ha

(prac. 5). B nepec.rpofixe crpyxTypbr xpoMoe$epnoft cerr(r{ rra ertrx Kaprax
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MLI Salleqaetr TaHyIo TeHAelrI{I4Io: HaKaHyrre paSpyIxerII4.FI BOJIOT{}Ia B TOI\{ trrJII4

IIHoM ero ysacrxe s6ilIae[ nero O6paayrotCa-uolrepeqHble .flqefiHu, z ro ruepe

pa3pymenll.s BoJror{}ra ronepeqHbre .flqefiHfi Ha6rro4arorcfl Bce 6.nrarxe H ero,

ocI4. flplr6ilIrar4TeJrbHo oAHoBpeMeHrro c arr{r{ s6ilusfl roro Eie yqacrxa BoJIoKHa

Ha clrlrMnax B llelrrpe Ho uoasraloTc.E norrepeqHlle BoJlor(oHr{a, xor.a Ao pa3-
pbIBa B ToI\{ r{ecre Ha6JrroAaJIIrcb, fiaH o6btqtlo, npoAoJrr,Hble BoJlor(oHqa.

Vxaeanna.s oco6eHHocrb HaI46oJIee xopomo npocJle?r{IlBaercfl Ha nprrr{epe

Anrarernuoft nepecrpofiHvr c 4 to 6.VI, saxoHqlaBrxefrcfl cyu{ecrBe}lHbrrr pa3py-
rtrelrtrrelr Brihonsa (clr. prac. 5, 6-e). Cne4yer cHaBarb, qro IIeo[]IoRpar]Io HaMI4

sa6nroAalc.a u o6paruufi npoqecc, r. e. rrprl BoccraHoBJIeHIrLr paapyrtreuHhrx
yqacrnoB..BoJror(Ira rorepeqlibre .flarefiHr.{ I{ BoJronoIII{a n6rraeu IrI4x BaMeqaJrr{ch
npoAoJrbHbrMI{,

tr4gueueHu.s B crpyxrype xpoi\{oc$epuofi cerxu s o6nacru 4ra$Syenoro,
BoJroHHa paBBIIBaJrl{cb aHaJlortrtqurru o6paaom. 3ro sononno Ha6rIoAarocb.
B reqeHrae ogrroro p:rn (2. VI 1975 r.). FIa pr,rc. 6 ror(aaalrbr oclIoBrIEIe craAI{lI
ero pa3BuTr4-fl }ra }reHoTopolr oTpe3r(e Bper{errl4: trrBI\IerIeHI{.fl, npol4cxoAl4Blxrze
B crpynrype BoJroxrra? na nepnr,rft BBTJT.EA Healraarl4TeJIr,unr. Hara6oJree Bat\IerIra.FI

rr AJrrareJrbHa.fl trepecrpofixa Ha6nroAaJracrr B rIeHrpaJrrrHoft eto 'ractu. B yxa--
BarlHotrr pafione BoJIoI{IIa BHaqalre (cu. puc. 6, a, 6) r{bl IIa6JrIoAaJrI4 [oBoJIL]Io.
6rrctpoe ((Ban,rrrxalrrdeD rauerctrIeloc.fl B BoJror(rre paBpr,rBa npoAoJIbHbII\{Iz or-
HoclzreJrrHo octr BoJror(Ira crpynryparrr{. flocJre arero B rrexoropr,rft Mot\{e}IT

B oroM yqacrne HaMrr Ha6Jrro[aJrrircb HrdreBr4A]rbre rrpoAoJr],Hbre crpy]trypbr B"

BoJroI(He, n'Cpe4rleft xpOrIoCSepe .flsefiHz 6rrrrrz snrr.suyrbl npeI4I\IyIqeCrBeHHo
BAoJrb OCII BoJIoI(Ha; a B nepxuefi xpotuocsepe o6paaonan4cr, neo6r,r-Iuo qernrre

troilepecHEre BoJroKoHrIa (crrr. prac. 6, 6). Sareru cra6bre rroilepeqlrbre BorlonoHr{a
troflBIIJrI4Cb Ha OCU BOJIOHHa OAlIOBpel{eHIIO c paspytrIelll/Iel'I TaM npoAoJlb-
Hbrx Er{reBrrAHhrx ero getarefi (pr,rc. 6, e). Ha ypoBHe cpe4ueft xpoMoc$epbl
HaqaJraob nepecrpoiixa xpouoccpepuoft cerl{I4. Upra6lzawteJlbHo B qerB+Jp-

Tr,rx-mecTbrx pflAax .Eqeen tro.EBr{JrIdcE, riroBr,Ie o6nactz fiotrepealrlbrx fqeexr
a B6rL,IBIa BoJroHrIa npoqeec Barreur,! npoAoJIbI.Ibrx crpynryp nonepequnlMll roJIb-
Ro llarruHaJrcx (na Hapra:pr.tc. "6, B ecrs (ilycrr,IeD r{ecra B6rr,I3u aroro yqacrxa
BoJror(Ha, r. e. flsefixu rar\[ npr6.rraaurelbuo Hpyrlrre). flprauepHo qepe3 rpI'I
uaca (cu. pt4c. 6, e) nouepeuubre,BoJlor(or{ua Ha ocrr BoJror(Ha ycrrlrulrucb, a

r cpegueft xpouocSepe nonepeqHbre .flqeftHrr uii6;rro[arorc.fl y]rte Ha ocrr BoJroHHa,

Ir trprrMepHo B trepBor{ - rIeTBepToM p-EAax .flceeH B ST0I\{ yqacTr(e. Houqeutpaqraa,
tronepequbrx .flqeen I{ ocra BoJI-oHrra B r{enTpanr,r'roft ero qacrv Ha6ilIoAaerc.a u B:

trocJre4ylotr{Iae Morrellrr,r Bperre}Il{ (ciu. prac. 6, a). B nepxueft me xpol\{oc+epe'
irrrr ua6nrolaeM Barrerlroe ylleHbmeHrle gl4cJra BoJlor(oHeq s6rnau BoJIoHIIa.
flouepeuunre crpyr{rypbr Ha ocrz BoJror}ia r q'eurparrnofi ero o6racrra E&crzu-
HO Tar(E(e I4Cqe3rU, B [anr,uefimeu, ua trporff]fieHlrrd tlo HpafiHeft uepe eq,e
AByx rlacoB, KaprI4Ha cyqecTBeHr{o IIe r{Br{e}rr{JracB.

Cnegyer rarufie o6parrarr, BHI4MaHIae Ha , r(parr(onpeueuHr,rft o6parnufi
npoqecc, ua6rro4anrurafic.s nuaqare. Talt, IIa pr4c. 6, a, 6 BnAIro, tlro rlpll
(BaMbrl(arrr4r4D paSpbrBa B BoJroHHe ?,1ruau }Iero [onepeqHble ssefixu eaMe-
qaJrl4cb trp o[oflr,Hr,rr{rr.

Illrax, s o6nacru [aHuoro 4Lr$Sysuoro BoJror(Ha ua6nroganca $antra--
qecnlr ror ,fie npoqecc, sro fi B cJryqae BoJIoHfla no rf,roxnyne. Cyrr, a:roro
trpoqecca MolnHo BbrpaSI{Tb raH: rroHa BoKpyr rrer(oroporo yqacrRa BoJlor(r1a
aa6nrogarorc.q trperauyqecrBeHHo npoAoJrr,Hbre .sqeiinu u trpoAorhHble (B
cilyqae BoJroHHa no Snoxxy.lre) norononqa, BoJroI{Ho rar{ crrJlomfloe; RorAa npo-
AoJrr,Irbre .flrrefiHld trr BoJronoHua BaMeqarorc.fl rrolepeqHr,rr{u (noxpyr trr{SSyB=
uoro BoJror(Ha tronepeqHbre BoJroxoHqa ycr,rnr.rnarotca), B DToM Mecre Bo-
JroKHa o6paayerca paBpbrB. 9ro Kacaercfl trocneAoBareJrr,Hocrl{ co6u,rufi.
(cu. prac. 6, 6-0) n c;ry.rae graS$yanoro BoJiloKHa, ro HaAo roAqepxuyrl'
cJreAyroqee. BnauaJre, oqeBr{A}ro, ua6nroga,rca.rpoqecc nepecrpofixl4 crpyr(-
Typbr BoJroxna (aalreqeHr4e rrpoAoJrbnr,rx geta;reft nolepeqHrrll\{n), Hotoprtft
rraqaJrc.s, [o-Br4Ar4MoMy, c [o.rrBJre]Il{.fi B repxuefi xpouoc$epe oqelrb qerHI,Ix
nolepequbrx BoJroltolreq, a BareM yxe ua6rrogaJracb ra rrcpecrpoftfta lla ypoBlre
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xpoMoc$epHofi cerfiI,r (saueqeuue rrpo[oJrrrubrx .Eqeefi flolepeqHBrMn), z noc;re-
Ayroqee qacrl,rqHoe paapyrleHr4e Borronna (rzcueanonenrae fi [otrepequbrx
gera.nefi).

flo-nuAunorry, onrrcaHHrre co6r,rrufl rrolnHo cB.rraarr, co crpyr(Typofi uar-
rrl{Tuoro noJr.fl I{ ee I{BMeHeHuerr co BpeMeuelr. }t co}r(aJIeHIrIo, MBI He pacfioJla-
raJrr{ r{BMepeHlrflr\{rr MarHr{rHrrx uonefi s o6racru r,rccJretryer{brx BoJror(oE.
Oguano Mbr trorrbrraer{cr conocraBr{rb floJryqeuurrft peByJrbrar c reoperrrqecnu-
MII pacqera[ru s [8,9] , r[e [or(a3aHo,.rTo cra6urbrrocrb BoJror(Ha BaBucuT
,or yrJra Melr(Ay I{alpaBJreHr4eM BHyrpeHnero I4 BlremHero (nog4epmraaarcqero)
uoneft BoJroEEa. Paspr,rnuocrr, crpyxrypbr BoJror(Ha yBerfiarr,rBaerc.E c trprr-
,6.rrumenueu aroro yrJra r( npflMoNry. N{rr oz4r,ru Her(oropyrc arraJroruro Merrqy
HatrrlrMr4 pe,ayr,braraMr,rlrpesyJrr,raralrtrr s [8, 9] , ecJrrr SaMeqeHr{e trpo[oJrbHBlx

.:E{eefi II BoJIOI{QHeI{ trOllepeqHrrMra s6Jruar4 tlecTa paSpbrBa BoJroKHa cB.ESbrBaTb
.el cooTBeTcTByIotr{r4MIr IlrSMeHeI{r{fl}rII BeJrrdqI{rIbI I{ HaTTpaBJIeHII.E MarHr{TrroIO
.IIOJIfi. ..

IV. PEBYJILTATbI

B peaynrrare rrccJreAosauuft t\{oxt}ro cAeJrarr, BbrBo4br.
t. Bo.norrla Bo Snoxxy.nax:
a) nponzsrrBaor Bcrc na6.rrogaelryro HaMrr xporrtoc{epy (rugurr B Ho,

Haquua.f, or qeurpa ,ilfrrrrr ri uo -{-t A);
6) pacuo.rrararorc.rr HeaaBrrcrrMo or uoJrolner{r4fl rparrrrrl ffrreeft xpoiuocSep-

uofi cerxu;
B) B nepxneft xponoc$epe oxpyt(eurr IByME cr4creMaMu BoJronouerl:

s6tmeu BoJroxua (ruyrpeuunn cracreua) BoJronorrla EaupaBJrerrbr B[oJrb ero
oclr) B 6onee y4a.reHHbrx yqacTxax troBepxuocrrr Co;rnqa (nuemuxa cr,rcrerua) -'fionepeH BoJroKHa;

r) r cpe4ueft xpolroc{epe ourr oxpy?r(eHbr rax}fie AByM.E cucreMaMrr .sqeex:
anyrpeunefi - c HatrpaBJreHrreM Bbrr.sHyrocrrr B[oJrb.BoJroxrra; Bnemueft - c
HalrpaBJreHraeM BbrTfl IIyToCTr4 lrollepeR BoJroHHa.

2. B o6r,acrrt BoJroItoE no Snoxxyrax ua6rroAaercfl upu6nrasureJrlnoe
,.coorBercrBr4e crpynryp rra EByx ypoBr{flx xporuoc$eprr (uanpauenrr.E B6rr.E-
Hyrocrrir flqeex 14 BoJroxoueq nprdMeprro conuagaror).

3. flu${yaubre Borror(Ha:
a) pacno.rro)fieHbr B ocHoBHoM Br,r[e ypoBnr xpouoc{epuoft cerxu (rragnu

r I{o, nauurrafl or r{errrpa r,frHrru lo -l-0,4 A);
6) pacnono)fieHbr B[orrb rparrr4rl flqeex xporuoc$epuoft cernu;
r) r nepxneft xpouoc{epe oftpyx(eurr cr4creMofi soJronouer{ c HalpaRJre-

. IJI4eM, upz6nraaureJrbuo rroilepeqHbIM orHocl4TeJrbuo ocu BoJroHHa.
4. B cpegueft xpomoc{epe n o6nacrra cna6rrx 4ra$$yaurrx BoJror(ou na6.rro-

.Aarorc.fl rrperlrMyqecrBeHHo rrpoAoJrbr{r,re .ErrefiKu; s o6racrlt 6oree uoqur,rx
tsoJror(ou Boapacraer AoJrrr o6Jracrefi c nolepeqHbrMra gsefixaMra.

5. B o6.nacrz gz{Syaubrx BoJronoH coorBercrBr{.rr r\re}r(Ay HarrpaB.TreHr{eM
rBhrrrrHyrocrr4 .aqeex r{ BoJronoHerl rrerr(o ne na6nrc[aJlocb.

6. Be.nrasuulr fipoAoJrbr-rbrx Id rronepeqHbrx orEocl4TeJrbrro ocrr BoJror(Ha paa-
MepoB flseex (Dtt, Dt) IzBr{eH.EIorc.E c ylaJreHr4e}r or ocrr BoJror(Ha paaruqnbrM
o6paeou A.nn guS{ya}rbrx BorronoH rr Borroxon no S.noxxyne.

7. Bo.iroxua B oxpecruocr.fix anTrrBr.rrrx o6.nac'reft uo sceM trepequcJrenur,rM
xapaftTepr4crrzr(aM SaHlrMaroT npoNre)fiyrosr.roe Mecro Me?fi[y uepBbrM\t [ByM.fr
,TI{IIAMI4 BOJIOITOH.

B. [ux Bcex rr{troB BoJronoH xapar(repno:
a) n6ruau clJrotrrHbrx yqacrxoB soloHHf B cpeAHeM na6.rrro4arorcfi rrpo-

.AoJrr,rrbre R.reftxu, a n o6racrr{ paSpbrBoB - trofiepeq}Inre .s.refifiu I{ }repeAxo
noncpesEbre BoJror(oHqa;

6) pasprrry BoJronua trpeArrrecrByer rroflBJrenrre Boxpyr Mecra paapbrBa
rlolIepeqHhrx flqeeH v trotrepecHbrx BoJroKor{eq. flo rrrepe groro paspyrfleHr,rfi
BoJroHIra rrorrepeqHble .flsefixu u BoJrol(onqa ua6nroAaroTcfi Bce 6.nzXfe K ero
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ocu. fIprl BoccraHoBJreHrrr{ yqacrna BoJ]oHHa rra6JrroAaerc.fl o6parua.s HaprtrHa:
IlollepeqHble flsefiHu BaMetr{arorcg npoAoJrr,Hr,Ir{r4; B cJlyqae BoJroHHa no S.nox-
I(yJIe IrOnepesHLIe BOJIOI(Orrqa TaHlHe Sal,reqaJrl{cl Ip0IOJILH6INTII.

V. OECYIKA 0HLI,E PEB Y,IILTATOB

_ AHa.nnaupyf rloryqeHHI{e peayJlbrarrrr, r\rbr TrpnrtrJrrr H r{exoroprrnr 6oaee
o6qurr,I BbIBo[arI orHocureJlbllo pa3rl4ql4fi Alr{rftyanux BoJlonorr r,r BoJtottorr Bo
Snoxxvnax.

Bononr'ra no Snorxyrax ur\reror o6r,r.ruo BrrA noJrocox, rrecraMr{ paapema-
IOqI{XCfl Ha oTAeJIbIILIe }IIITeBI4AHbre Aerarrr{, r.ralpaBJreHHbre cTporo BAoJrb
BoroHHa. fius$yanrre ]r{e BoJronHa ropasAo 6o"nee grzcrperHr,r fi- cocrotrr rls
or[eJrbHr,rx yBJroB paalrauuoft {opur,r. flo-s]aAr,rMorry, paaJrrraur.s B crpyr(rype
AaI{HI;IX BoJror(oH ecrb cJre4crBr4e paarl,rsuor,l crpymypbr lrarHlrruoro rroJr.n
s air4x BoJroHHax. Cor,nacuo ua6nrogaeuofi crpynrype BoJronoH, a rar(x(e,
pe3yJrr,rararr rr3MepeHr4.fl rrarHr[rHbrx norefi s [ 1, 10] , B BoJroKHax no tf.uonxynax
MarHl,rTr{oe rroJre HanpaBJrerro, [o-Br4A]r[,ror{y, B[onr, ux ocll. f{anuoe HatrpaBJre-
Hr{e uMeeT Mecro r(aH B Bepx}reft, raH z n cpegueft xpoMocsepe (npogonr,uae
crpynTypa BoJronua coxparr.flerc.rr B npr,rrrrr.s* H"). B c;ryuae gn{{yaur-rx no-
JIOI(UH MaIIII4TIIOe IIOJIe B HI4X' BOBMO?I{}IO, HanpaBJIeIIO He BAOJIT, OCn, a BAOJIb
oTAeJrr,Hbrx AeraJrefi: ysJroB, crpyfi rpy6ox r{ r. rr. Srrau noJlerr BoJroKrro cBflBarro
c rpaHrqarru xponocSepnofi cerr{r.

r{ro xacaercrr xpor[oc{epbr Bonpyr BoJronoH, ro r{a ypoBrre cernr4. ugQnro-
Aaerc.a HeHoropoe cxoEcrBo B crpynrylle xpoirroc{eprr n o6racrra 4r.r{syaurrx
BoJroItoH t4 BoJror{oH no Sroxxynax (uenocpeAcrBeH}ro s1nuzu rex rz [pyrux
na6nroAarorc.Fr..[pofloJrbHrre auelinrz). floarouy He racxrroqeHo, qro na yponi{e
xpoluoc+eprtol'i certtz crpyRrypa rrarHr{riloro noJr.rr 86r14Brz 4lr6&yailurx BoJtor{oH
alraJrortrrqHa rort, .rro Ea6flroAaercfls6JrmzuBo.rroHorr no S,nonxynax (r. e. troJIe Ha[-
paBJreno, [o-Br4Ar{]\'roMy,,BAoJrb noroxna). C pocrorr Bbrcorbr s o6racru [ra${ya-
Hbrx BoJror(oH crpynrypa rroJrrr cytrIecrBelrlro rferlflerc.fl (n repxueft xpoMoc$epe
ua6rro4arorc.n [olepeq]rl{e BoJrononqa), n ro Bpe}r.rr xan s6r[au soJroxoH Bo

{nonxyrax coxpau.sercfl orHoclrreJrbHoe [ocro.sucrBo crpynrypbr rrarHrrrrroro
roJr.fl c nnrcotofi (na6nrogarorcfl npo[oJrbHbre BoJronoHqa).

CyrlecrnenubrM rraMeneur4rrM crpynrypbr BoJroxua (paspunau) upegroecr-
Byer trepecrpofixa Marrrrdruoro troJr.E Borpyr BoJroHHa n cpe4uer,-i u nepxueft
xporvroc{epe. 3ra uepecrpoftHa trpo.rrBJrrrercx n o6paaoBar{r4ri s6nvzm BoJro(Ha
rlolIepesIl6rx .rrrreeH LI BoJroHoHer{, sro yr(a3r,rBaer, BoBMo}nHo, rra ycr{JreHrre
tau rtonefi, IlanpaBJrerrrrbrx npu6iltrBr4TerbHo neplerJAr4r(yJr.rrpr.ro BoJror{Hy.
B cnyuae eAr4HcrBeHHoro 4u{$yeuoro BoJronHa, BRoJrroqrz.rr r(oroporo 6bura rpo-
cJrelr{eHa, uepecrpoftxa Haqr{rraJracb B Bepxneft xpolroc$epe.

B Baxnro.reuze cqrrralo cBor4ar AoJrroM no6.uaro4apl4m, Ba r{euHr,re coBerbl v
BaMeqaHr4.fl upz o6cyxrgeHr4r{ crarbu ar(ageMlrxa A. B. Cerepr.roro, H. H. Cre-
raufln? A. H. Ba6zrra, C. tr{. Ionacrcxa.

Mair 1977 r.
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Toru LlX, l9?9 r.

IIOIEGK JIITHtr{IZ,
r{SMErrfrorrlr{xcf B crrEnTpE coJrHrIA H.{n SBESIIBI

I{. H. Crenar.ru, 3. A. Il{ep6anona

flo gu5r1'1 o[reJr6rrr,rM clenTporparflrau Co.rruqa Har{ BBeBlr,r flpu paBEoM yposue {rox-
lI{yJIBEori ar{rr4Brrocrl,r rr paaEoM o6rqeM }rarHrrrr.roM llore 6r,urn Ir3ilreperrbr rny6r,rurr onoro
'1000 runurl. ,{rr vacu,r I{3 EIrx floryqeubr rar(Ete rloJryurrprrrrbr r{ a(BI4BaJrerrrrrr,re mrlpu-
'Ebr. CocraBJrer ctrrrcor rrlr,nlrill AJIE noropbrx paailusrre rry6r.ru raJrrr aRBr{BaJreETErIx muplrE
B srrlx AByx crrenTpax cytqecrBenr{o rlpeBr,rmaer omr46xra uauepeurali. B cuucon BortrJrrr r{c-
.CJIeAoBaEEbre paEee aBropauu [t] rurulr peARI{x 3eMeJr6, a TaR?nO 6O;rrmOe sr4cnO ruurrrt
Apyrrrx DreMeEroB.

THE SEARCH OF LINES CHANGING IN THE SUN SPECTRUM, by N, N. Ste:
panyant Z. A. Scherbaltoua. - The depths of nearly 1000 lines were measured on two
,eshelle spectrograms of the Sun as a star. The spectrograms refer to different levels
of solar activity. For a part of the lines halfwidths and equivalent widths were also ob-
tained. The lines which had the difference between depths or equivalent widths as large
as six on more quadratic mean errors are listed. The lines of rare earths studied by au!-
hors earlier [1] and many lines of other elements were includecl in the list.

Iiauee rlal,rl4 6rIJII4 HafiAeHr,r trlax{e}rerrrla anBzBarreHTr-rbrx ruuplrH cewu ru:unft
.pe[Hr{x 3e},reJrb B cneKrpe conr{qa HaH BBesABr [1]. VcranoBJreHo, qro nprr
BhlconoM ypoBHe (r.uoxxynruofi aHTr,rBr-rocrr4 r,{ 6o[brrroM o6rqeM [oJre CorHrIa
,erl4 JIr{HI4r{ rzr{elor 65.nr,rrlue DHBI4BaJreHr]rr,re [rr4pr{Hbr, qeM npr{ }rrrBl(ofi ar(Tr{B-
HOCTrlr I,r MaJror\{ o6ulelr none.

Bonpoc 06 uar{eueu:z:z co Bpe}reneM BnBr4BaJre}rrrrhrx rtrr4pr4u ra.nrz r.ny6rzu
.Jrr4Hrrfi B cneHrpe Cotnqa BoBHrnHaJr r,reoAHoKparHo. TaH, B12-41 HafiAeHbr yBe-
Jl4rreHrafl rry6uH [1l77r1rfr" paBII4qHDrX SJret{eHTOB B CrreHTpe cOlUqa C poCToM
'corHerlHofi aKTIrBI.IocrLr. Ha6nroAennr,rfi a{Sexr orreH}, MaJr u }re rroaBoJr.fler,
r{a rrarx BBrJr.rrA, roBoprrrr, o cytrIecrBoBanr,rra ranofi cgtrlrtt. B [5] uaerc.rr cBoAr(a
rrr,rercIqrrxca B Jrrrreparype rraMepeurafi rry6rzu Henoropbrx llrttuit- B ctrefiTpe
Conr'rqa. Hecuotpa rra ro qro nBMeperrr4,n [poBoAvrJrtrcb Soroa.nexrpraqecxr4 I4

Ha6rIogarl,rcr, r4aMerre Hun t ty6un ilfi:rrrlir, Halrr{oro rrpeBocxog,Errlre orurr6r{rl
Il3Mep.eHrrfi, cJreAyeT roBopr4rr, roJrt,Ho o BoSlroEtrrocr\r cyqecTBoBaHrr.fr TaKrix
ril3rvreHeHrrfi. Sror Bonpoc Bce eu{e ocraerc.E orr{pr{rr;rM. Peurenrae ero r:pe6yer
rIocraHoBItr4 crrel{rdaJrrrHbIx Ha6rroAeHuft. r[puuenr CyqecTBeHr-r],rr\[ .EBJr,rreTC.g
.Ea6rro[eur.re Bcero Cornqa (xax anea4rr). I[poue roro, Heo6xoAr4]vr6r Soroalenr-
pl4qe cHr,Ie I4BIvIep er{I4fl .

B nopagxe rIoAroroBItI4I H raxrrN{ Ha6rroAer-rr4.fiM l\{hr rrpe[lprrHflJr\L rronrrTny
HaiiTr,I trrrrrrz,rz1 B r(orophrx Nrolnuo rroAoapeBarb r4aMeuelrr4e rry6r,ru, rroflyrtrr4pr{H
I4JII4 ar{BI4BaJre}ITHbIx rrrl4pr4ll. /{na atoro t{br rzctroJrr,BoBaJrr4 ABa orrleJrbHr,rx
,cIIeHrpa Connqa HaH BBeBAbr, rro norophri\,r B It] 6r,uru nafiAer.rhl l{aHcr{}raJrbrrble
paSJrr{rrlarl B SKBI{BaJrerrTr-rbrx mr4pr{rrax ceuu lIu:ut iL peAKr{X BeN[eJrL. oArZH
'ctrenTp orlrocr4Tc.fl r( MoN{eHTy rroqrn rroJrHoro orcyrcrBr{.a dl.norxy.non Ha Ar{cno
(uaeoneu ero <cnoSofirrbrM)), a rropofi - H r{oNrerrry, HorAa rrJrorqa[r, $.loH-
.ItyJroB 6rrra rraHcuNraJrbHa B r4ccrreAoBar.rnrrfi ilepr4roA (<axrunuufi>).
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Ha uuxpo{oroMerpe B rrp.sM'rx rrrrreHcrrBrrocr.sx 6rrrr,r upo{orouerptrpo-
BaEbr oAuHar(oBbre yqacrHu AJrr4H BoJrrr s o6oux ctrer{Tpax. cuucon arux yqacr-,
ry98 r( qucJlo tunmft, AJr.fl noropbr_x 6uaz zsuepenrr r;ry6znrr 1, noryurr{pEHbt
AX, u exsuraJreurrrbre firrpzrrbr W, ganw s ra6r. t.

Ta6nrga I

I,A

6328-6261
6t77-6LLt
6027-5975
5890-58.38
5763-5705
5642-5582

qItcJro
EaMepeHr{i'r

,lw I,A I,A

4897-4846
4803-4754
4393-4356
4116-4075
4053-4011

Bcero

tIf,cro
uauopeurft_-T-_
rlw

I

25

55
ZI

25

44
54

14
40

2L

t5
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Plaueparracr, r.ny6raurr (a egranuqax EerrpepbrBuoro ctrer(rpa) acex seS.rrer-
IEpoBaErrBrx u cna6o 6.reuguponauHr,rx colneqHbrx nm:uuft. flonymupunrr r
or{BuBaJIeETEbIe mr{pIIEbI otrpeAeJrflJrracb AJr.s ue6neugzpoBalrnr,rx ;r.vrruft.

,(ra naxt4oro trprrBeAeHrroro s ra6il. I yuaclxa ctrer(rpa (or4err,uue no-
Jlocfir{ Ea ameJrbrrofi crexrporpauue) 6rrnn uocrpoenbr rpa{uxu. flo ocra:
a6cqucc ornJra4brBaJrracr, rny6nubr AJr.rr cuonoftuoro Co;rnqa 1"n, & tro ocr4
opgur{ar - ilila ar(TrrBrroro 1u*r. TouHu JroxtnJrr{cb rra He(oropyro Jrr4rr[m o paa-
6pocorrr, oupe[eJr.seMrrn oruz6nalrra Sorouerpuz. ]tan [paBrrJro, Dra rluHtr*
orrr{qaJracr, or 6zccenrpr4cbr yrJra Me}fi[y r(oopArrHarr{r,rMri oc.sMu. Orara.rue
otrpeAeJlflerc.E r{etroJrnbrM coorBercrBrzeM Me}fiAy rrctrorrrByeMoft z peaarnofr
xapal(Tepl,rcTr{qecxuMl4 r(puBlrMrz, a Tar(E(e, BoSMo}nEo, pa3flr{rrraeM r soHy-
cIIpoBKe cnerrpa. flpralrep aaBlrcr4Mocrfr fun -Icn AaH Ha prrc. 1. flo scelr
ToqfiaM Ha,fiAoro rpa{zxa npoBo[r4Jracb cpeArrs.s Kpr4Ba.fi. Ananoruqnbre rpa-
{ur<n crpozJrrrcr, [Jr.E troJryffr{puu (Afu*, - Ah"n Ha puc. 2) z annuraJreHr-
HbIx mr{puu (Wo*, - W"o na puc. 3). Itpecruxayu Ha rlr{x orMeqeHbr lrtt1trrr-
pegHltx Ber\{eJIb. ,(;ra ncex nuto'mfi. Berrlsunrrr orHortreHnft In*rl I"o, A?,,ar,r/AIcn
fi W^R*lWn 6r,rnr,r nuparfleHbr B oAHofi crlcTeMe, T. e. troAeJreur,r Ha raHreuc yrlra
EaHJIoIra cpeguefi xpranoft ua rpa{raxax rr4rra puc. t-3.0ro 6rrno cAelraHo,
AJr.fi rrcxJrroqentr.E BJtrrtrnrnfi cr{creMarlrqecxr{x omlr6or B olrpeAeJreumv I , L)u
n W_. TlcnpanrenHr,re oruortre:rrus 6ntnu o6oeuasennr (IurrrlIc;)', (AfonrlAfu.o)'
n (Wu*rlW"n)'.

Br,rno nafigerro cpeArree KBa[parr{rrnoe ornflouer{uo o Drrrx orHortreurrft or'
eAI{HI,IIIrr. Mr,r uo.rryvzfifi o : + 0,03. Jlunuu, [Jrfl r(oropr,rx ornJrogeHr{e.
6our,me 6o, 6rrnu Batro[oape]rr,r B peaJrbnr,rx paarr4q[ax 1, A], fr W B cnen-.
Tpax anruBHoro u cuonoftnoro Co.rrnqa. Bce arz lrtTnyrrl 6rrnu r.lqareJrbHo
rrpoBepeubr tro cler(rporpaMMaM Lr Batruc.rrM ctrer(Tpa, sro6br u36erfiarb cfly-
saftsoro peByJrbrara (ge{exr rrJracrr{Hr(1r, cr4Jrr,Ha.s 6.reu4a, oruu6nr,r uanrepenr.,rft,
sbrqucnelrzfi z t. u.), Oxousarenrnr,rfi curacoH uulrufi, BarroAoapeurrbrx B

I{BMeIreErr.Ex I, L}," m W, garu s ra6n. 2.
IzIa 63 trplaBe[eHHbrx raM nu:uafr.47 uoHaearu yBerrtqenve oArrofi, a ur{orAa

Ir EByx xaparTepr,Icrl4r( c pocroM ar(rr{BHocrn, a 16 tmruufi. - yMerrbrrrerrr4e..
Cnegyer orrfertr{Tb, qro [il.fl tcex o6qzx nuuwfr- Harrrero crrr{cr(a z pa6or

l2-4I Mbr I{e EamJrrr Hrrxanrrx cyrqecrBeuubrx rrBMeuenufr. c arTtrBuoorbro
B Bernqnuax I, L?',,W.l4cnilro,s.enr{e cocraBrner 1,4082,1,75 A Fe I, noropaff,
rro AarrubrM 141, c pocroM qr4cJra Bonr{a craHoBr{rc.rr rny6rxe.

Celm nznrafi peAxlrx Ber{eJrE, paccMorpeuHr,rx HaMrd s [1], HaxoAflrcfi cpeArt
ilmsufr. c BoBMolnHr,rM ycuJrenmev W.

Bonr,nrranctBo ocraJrbHrrx nuurafi peAnzx BeMeJrb oqeub cila6bl utu 6neg-
AupoBaHbr, u Mbr He MorJrrd yBepeurro rraMepurB AJr.E Hrilx L?'" n W. Brrrz
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onpeAeJreur'r ro,Trr,Ho rry6r.rHr,r. B cpe4nert AJI.TI HI4x (Ia$rlIcr)') 1, uo orr(Jio-
HeHIIe ATOIO OTHOIIIeHI{I OT e[I4HI4I{LI He npeBbIIIIaer 6O'.

Sareu Mbr rlofl],rranracr, uafirm Her(oropble o6que qeprr,r y ;rrznraft, sauo-
AoapeHHr,rx B r{BMeHer'rr4tr I , LXunmW. flouurxa nafttu cB.flBb rre}fiAy Wa.rlwcrr.
uorenrlzaJrorr roa6yxrgeL:urtr rt cpe4nert orrra.recxofi ury6rznofi o6paaoaaHrza
ilruHIJIti IIe yBenqaJracb ycnexolr.

flonyueunrrft peay.nrrar -. cnr4cor( nunufi c BoBMolr(Hbrrr uarreneuueu 1,
L?," u,l.n IrZ s cuexrpe Connqa Har{ BBeBAbr (cnr. ra6.rr. 2) - ne Mo}fier pac-
cMarpr4Barlc.fi fiaH onouqareJrburrft. (Dororpa$rauecxaa {orouerpl{.fl I4 orpa-
HI,ITIeHHOCTb IISyIIeHHOIo ]\{arepl4aJIa He nOBBOJLEIOT [aTb OIIpeAeJIeIIHr,rft Or-
BeT - CytqeCTByIOT JII4I peaJIbIIbIe mBMeIIeHtr.g" B ClefiTpaJILHbIX JII4Htr.fX CO'

BpeMeHeM r{Jlrr ypoBr{eM ar(TrrBnoc:rrz. Nloxrno cl(aaam, ToJrbr(o? uro rpu {oro-
DrefiTpr,rqecxr,rx rrBrrepeHr4,rrx cJre4yer IrpeH{Ae ncero o6parr{rb BrrtrrtrraHlre Ha
Jrrl]Jl7U. pe[I(r4x 3e]reflb, a TaH}}(e Ha ocTaJlbHble [mIlLlI1I, [pI{BeAeHHEIe B HameMi
cntrcHe.'

1\lair 1977 r.

7 . Cmenattan II . It ., ll/ep6axoao 3. A .-.[4as. ltpr,r:ucxoiL acrpofilrr. o6c., 1977, 58, 3.
2. Iepeua T. 8., I{ynpeeu,r. II . P., MumpoSauoea A. A.- Acrpor. x., {961, 38, 448.
3. MitcheLl W'. E.- Astrophys. J., 1969, 155, 709.
4. )Ityx,ooa JI.. l'I ., Mu,m.poSanoea JI . A.- Colneqnr,re AafiHlre, 1973, 6, 65.
5. BqduL B. T.-* Conne.inrre Aalrnbre, 1976, 21, 36.

I



AltAlEMUfl, HAyH CCCP

I,I 3 B E C T I,I fi I( P bI M C I( O It A C T P O O II 3 II II E C I{ O fi O E C E P B A T O P I{ II
Ton LIX, 1979 r,

TIPOTOHHbIE BCrrBImHr{ rrA COJIHUE

E. (D, IllauorurrrxoBa

-Flenpeqr,rnnr,re 
na6nro4enza Corrrla B Teqerr{e Bcero cBeroBoro AuE rroaBoJu,tJr}r orMe-

'Tr4rb ABe xapaxrepurie oco6enuoctu [pororrrr,rx Bcrrbrrlex: EatrpaBJrenrocrr, uorona sr,r6-
poca rrJraalrbr IrB HeAp Comrqa; BoBHrrr(HoBeHue y4apuoir BoJrr{br, rrpoABrdraroqertcff or ilrc-
,cra nrr6poca rro rroBepxuocrr,r Corurla. 0rr xapaxrepur,re oco6enHocrl{, [o-BtrAtrMoMy,
..Aaror BoaMolr{nocrs o6tqcnl4Tb Eexoropr;re flBJrerrIr.s, BoBrrrrnaroqrre nplf Boaroparr{I{ ttpo-
'-tonnoft BcrrrJmr{rr n Bolre arTrrBrrocrrr.

PROTON SOLAR FLARES, by E. F. Shaposhtzikouo.- Continuous solar observa-
'tions during the whole day led to note two characteristic leatures of the proton flares:
'the directed motion of the plasma - ejection from the solar depths; the appearance o[
the shock wave moving from the place of the ejection along the solar surface.

These characteristicfeatures seem'to give the possibility to explainsome phenomena
'lvhich occure during the flash of the proton flare in the active zone.

tr{e scex Bctrbrmen, Ea6rIoAaeMr,Ix rla Conuqe, cJle[yer Br,IAeJIrIrb B oco6yro
'rpyntry TaI( HaBbIBaeMLIe trpOTOHIIbIe BCtrLImKI{, T. e. BCtrbIIIIHII, CBflBaIIIIbIe
,c Bbr6pocoM I{B HeAp Comr4a rrJra3Mbr u qacrr,rq BbrcoHr{x aHepruft, cotrpo-
.BOE(AaeMbre BOSHtrrr(rroBeHr4eM HOCMr{qeCKrIX lyUefi rr Bbrr{ocor\{ rIJIaSMbr B Me}fi-
'trJraHerHoe rrpocTpaHcTBo. TaKtre BctrbrrrrHlr urparoT r.rcKrlosr4TeilbHyro poJlb
.cpeArl BCex fipoqeccoB, Ha6JrloAaeMbrx Ha CorHqe, I{ ilporrsBo[flr Ha[6oJIee
MOrqHOe BOsAeftCrBr{e Ha SeMrro. Oun BbrSbIBaIor IIa Selrre pasruqHble .flB-
.JreHr4fl: MOtrIrrbre MafHr{THbre 6ypu c BHeSarrHbrM rraqaJrorr; r{cr(Jlroqr4TeJrr,Eo
raHTerrcr4BHr,re uoJr.fipHbre cmtrlltrtfll Br{[r{MocTb r(oropr,Ix AoxoAI,IT Ao caMEIx
:HI43KIrX mUpOT; SaTyXaHI4e pa[UOCB.'r3r,I; BHOc.trr 3ar{eTHbIe I{SMeIreHI'Ifl B

.roro[H6re ycJroBr4f ; oHasr,lBaror BoBAeftcrBr4e Ha 3[opoBbe Jlro[efi (ycrauonneno
'yxyArxeHrre cepAearHo-cocytrrrcrofi Ae.rrTeJrbr{ocrra areJroBeHa) u lp.

Ha6nro4euua Bctrbrrrrex trpoBoAuJrrrcr, Ha BIreBarMeHHoM nopolrorpa6e
Itf-t tl] Itpr,rlrcxoft acrpo{rarqecfioft o6cepnaropur,r B 1950-1958 rr. Onu
TToBBoJTIIJIU yCTaHOBITTE ABe XapafiTeprrbre oco6eHHocTr{ trpoToHrrr,Ix BctrbrlrleH:
narrpaBJreHlrocrb rroTor(a nrr6poca lrsBeplr(eHlrofi. v3 ueAp Conuqa Mareprll{;
-BO3HITr(EOBeHUe yAapEorz BOrHbr, paotrpocrparr.flrouleftc-E or Mecra nrr6poca
no rroBepxuocrr4 Coruqa.

3ru oco6ennocru, ilo-Br4Arzn{oMy, Aalor BoBMo}nHocTr, o6rbflcEurb lreHoro-
'pbre .EBJrer{ufl, BoSrrr4naloq[e npr{ BoSfopaHr4rr r]poTorrEr,rx Botrr;r[eH. cotro-
' craB JreEI4e na6rrogeuuoro lrareplt a Jra co clu cr(ar{u trp o roHHbIx Bctrbrltren 6LIJIo
"cAeJraHo [Jrn reprroAa Mfl (c t.VII 1957 r. no 3t.XII 1958 r.). O6ocuosa-
;urze nrr6opa repzoAa MfI 6ruro cAeJrarro n [21. flpu BbrrIoJrHeHlIIl lracro.rlll{eft
pa6orbr rdctroJrbaoBarrbr cJretryrcq,rre Marepua.trr: 1) ctrtrcnr{ rrporoHnr,rx BcrIbI-
mex [3-5]; 2) xnapraJrbHbre 6ronnerenn coJrueqHofi axrfiBuocrr{ NeLl9-124
t6l; 3) lflyprrarrbr Ha6rroAenufi u runo{rrJrbMbr xopouorpa{a ltf-l .

Ilpr,r nporoHHbrx BcrrbrrtrKax nrr6poc rroroxa r.ny6uuuofi Marepr{rr Ha6rlo-
n,aerctl He Bo BCe CT0pOHLI OT rIeCTa BCIIbImI(I{, a B I(aI(OM-TO oIIpeAeJIeHHo}t
uanpanneurau rroA rreHoTopr,rr{ yrJroM K rIoBepxHocTI4 corHqa. Haupaueuua
rlr,r6pocor r4 rrx yrJrrrr n rroBepxHocru CoilHqa rrecr(oJlbno paBHflTcfl or oArrot
BorrbrrrrHr{ x gpyrofi. flepnonauanbrlbre pasMeprr rH6poca (AfiaMerp oalara
npopbrBa Marepr,rlr Ha troBepxHocrr Conuqa) o6uuno He trpeBblltraror HecnoJILrtrx
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coreH r{rrJroMerpoB. Br,rpunaacb rra [oBepxuocrr Coruqa, troror( rny6uuuoft
MaTepI4U AOBOJILITO 3Haqtr{TeJrbrlo paorllrlp.freTc_fl, Ho IIpoAoJI}HaeT ABrIfaTbc.fl
B trepBonaqaJrbHoM rratrpaBJrelrr{u. Ha HenoropoM paccro-EHrru or: osara sbr6-
poca .fipltocrb rrorora yMerrbmaerc.rr, a rra ero [epeAHen {ponre o6paayrctcn
oTAeJrbHr;re crpyr4, uocTerrer{Ho BbrrflrrlBarorqr{ec.fr, cy}r(r4Baroqr{ecfl vt cuJlb}IO
Tep.Eloqr{e [epBo]rarraJrrHyro flpr{ocrr. Bcxope crpyr,r rrcqeaaror, a cHr{By,
II3 Orlara BCIIbIII(U, AJII{TOJIF,HOO BpeM.fI I{BBepraeTCfl .flpfia.E MaTepU.fI I,IB }Ielp
Co.ruqa. Vaxa.s HarrpaBJreHHocrb rrorora rrr6poca rny6uuuoft Mareprru BeAer
H aftTl4Bfi3aql{Il BOJIOITOII B OnpeAeJrerrHbrx yqacTHax rroBepxHocTr,I cOilHI{a.

Haupan.renrocrbro rloror(a nu6poca rny6unnofi Mareprxrr o6r.acnserc.s
TaR Ao JIro ocraB aBrrleecfl BaraAoqHbrM .rrB Jreuue afi TI4Br,{B ar{mv B o JIoRoH. Mnorue
na6rrogarenlt BaMernJrrn, qro oro .EBJrerrr{e trpor4cxo4\tr Bo BpeM.rr 6o.lrrmr,rx
BcrrblmeH. ,{ena,nracr, [orlbrrnrlr BbrflcHeHrz.fl uctuttttofr- IlpuqfiHbr .flBJrerrrr.fl aK-
TI4BIi 3AIIfiI/T BOJIOI(OH. HegaNTTo N [7J 6nrro AaIIo AeTaJIE,Hoe I4ccJIeAoBaIIIIE
troBeAerrr{.fr BoJlono}r Bo BpeMf yefi,crsma 6o;rrruux Bcrlbrrtrefi. Aaropou co-
BeprueHlro trpaBr{Jrr,Ho 6un nr,r6pau 4.rrzre.rrrrlrrft firrrepBaJr Bper,rerrrzr (rononna
na6nro4a.nucb B TeqeHme 2 s" or Haqa.tra ncur,rurxz), Ho [pr{ arort ue 5rr,no
o6paqeuo BHI{MaHrre, 6:";.;rw nt" Bclr,rrrrxr{ rrpororrrrhrMrn uiltt ner. lla 37 uc-
cJleAoBarrr-rrrx BoJroKoH ToJrblto 9, r. e, 25%, nognepraJrrzcr, axTltBraar{r{rz.
Axrrzsraaaquil Trptt np orollurrx Bcrrblmxax rroABeprarorc.fl Bo.rroxrra, Jrextarqv e
ne s6rltall oqara Bcrrhlrrrxz, a Ha Hexoropolf paccro.flHl{rz or Hero, rI}IorAa
[a]fie BuasvreJrbrroM. Cnegyer orMermrb, qro rr trpr/r [poronrrrrx Bc[rrmxax
troABepraroTc.fl aKTrrBrzsaqlrlr roJIbKo Te BoJror(Ha, HaA HoTopbIMr{ trpoxoAr4T
troror( rny6uuuofi Mareprxr (yme clreurauuor? c onp)rffinrc*eft xponoc{epofi).
Bpeur Aeficrsu.fl anruBuaarlzlt xopo[o corJracyerc.E c rpelreieu 4ertcrnza
Bcrlblllrxrn. B [BI upunogttrcfr- ontrca]Irie rrpoqecca aHTr4BrzBarlfir{ BoJroKorr.

Boalrrzxuosenrre yAaproft Bornbr o6napyxtzoaercfl rrepeAasefi noa6yx-
Eeu.iltr or nporouHofi scnrrmrr,I B flpyrrre rpyntrbl rr.rrrerr: uocJreAoBareJlr,Ho,
B OlrpeAeJreElroM I{atrpaBJreHrdr{ Hasr4r-IaroT BoSrrrlHaTb BclbrmHr4 B Apyrux
rpynlax rrflrerr, Bce AaJrbrrre fi [aJrr,rue or rpyrrrrbr c trporonr]oft ncnrrmxoft,
BrrJrorB Ao cail{oro ;rrziu6a, rAe o66rarno BBpr,rBaerc.rr apyurzrurrft npory6epaneq.
Bcnurunu, BoBnr4xaroq\re troA geficrnrzeu y4apuofi BoJrrrbr,- peByJrbrar rrpo-
rpena {loxr{yJroB xpouocrfeprr, ]r oHr4 rre Aaror nrr6pocon r,uy6unnoft Mareprnr(.
Hanpauenue y4apuofi BoJrHr,r BaBr4crirr or Ha[paBJreuttr nr,r6poca uy6nnuoft
r{arepl4l4. tr{ape4xa (a :reuel.rrze AeB.flrra ner na6.nro4err[ft saperr4crprrpoBau],r
EBa cflyqafl) na6rroganr4lcb raxrze cJryrrarr, HorAa calla rlporouHa.rl Bclbrrlrxa
ne 6rrna Br4AHa: oHa nporrtcxoglrJra Ha rrporr4Bouolo)fiuoft, nenugrznrofi cro-
poIIe Conuqa. OAuano orMeqaJIrzcb rrocrerreHrro BoBropaHlr.rr BcrrbrrrreH or
oArroro Hpa.rr r( ApyroMy. O6uapyrxenrre rar(oro flBJrenr4.E rrpe4yrrpelr(Aaer
o cyqecrBoBaur,Ili na Co"nrlr1e nporounoft Bcrrbrrrrr{rd z nr,r6poce rrJraBML,M
qacrrrr{ Bbrcor(rax aneprraft. B [9] 6rr"ro Bbrcr(aaarro trpeArroJroxtenr{e, sro rro-
Tort coJrHeqrrrrx rracrr{q, floflBr,rBrrrr4xc.rr B rrepuo[ t6-19.VI 1966 r. r4 Bape-
rricrpr4poBaHnrrx rra <Sxcnnopepe-33> z OGO-3, 6un arr6ponren npo:rouuoft
Bcnr,rurxoft, HaxoAraBrrlefic.s rla nenra4rauoft cropoue Conuqa.

BoauraxnoseHrze yAaprofi Bo[Hbr na Colnqe Mo]Her fioBresb sa co6oft
p.flA Apyrrix snnenraft Hart B calroft Bone rr.Ereu, rax u Br.re ee. B aone trflTeH
BoBITIzI{aIor cJreAyloqr4e .flBJreurr.rr: t) nanpanneurroe, flocJreAoBareJrr,rroe BoB-
roparrrre Bcrrbrrrrex B Apyrnx rpy[nax [rrren; 2) ucueauoBerr[e BoJroRoH;
3) noauuxuoBelrlle apyrrrr4Brrbrx upory6epauqea. Bne Borrr;r rrflrerr o6parqarcr
ra ce6n BHr{Ma}Irze: 1) noanrrxuoBerrr{e Bc[brrtren Br,r[re gorrbr rr.rrrerr; 2) pacua4,
qacrl4qlroe, a fiHorAa r{ [oJrnoe ficrleaHoBeHu e BoJronou s 6rr,{auorlocutrx
pafiouax; 3) uoan"neru4e apynrrrBrrr,rx rpory6epauqer BHe Boubr rr.sreH.

flrrelrng B Boue flflTerr

tr. Brrrle yr(aBbrBaJrocb, qro yAaprrafi BoJrHa, pacnpocrparr.E.EcE, or oqara
npotonuofi BcrrbIIIrHv, BEIBBIBaeT rlocJre[oBareJrbuoe Bo3ropaHlrte BclbIItreH B

Apyrrlx rpylnax [rrreH. 3ra nocnegoBareJlr,Ha.fl [epeAarra nos6yxrgentx or
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npoToHHoft Bcnr,IIUHI{ B Al]yrrle rpynn],I rIfTeH lroSBoJr.aeT oqeHEBaTI! CItOpOCTb

pactrpocrparelrrr.s yAaplloft BoJIHbr B r(alfiAoM orAeJIbI'IoM crysae. Busrcren-
Er,re no na6nroAenu.flM Ha Hf-l cnopocrr{ pacnpocrpa}Ie}Itr.fl ygaprblx BoJrE

orpoMHbr: ourr npeBblmaror 1000 xu/c.
2. 9ro6u Bbr.flclrrrrl, qro 6yger trporacxoAurb c BoJIor(HaMIl B ao]Ie

tr.flreH IIpII trporol{Ellx Bcnb]ml(ax' CJIeAyer paooMorperr, TpI4 Clyvaa. BO*
trepBbrx, 6ygy, ua6rIo4atr,c.rr BoJIoI(Ha, I{axoA.Eq,vecfl B cropoHe, trporLIBo-
uo.nomsofr Mecry nrt6poca rloror(a r.ny6rauuoft Marepl4r,I rr pactrpocrpaueullrc
ygapnofi BoJrlmr. ?anze BoJror(Ha He Aaror BaMerHbIx raarreueuufi Ba Bce Bper{.rl

cyqecrBoBaur4.fl Bonblmxra. Ha puc.1. Aarcrc.fl ro,norrenrzs 6o,nrmoro BoJIor(Ha
n6tmsu oqara BctrLImKrI 23.VI 7952 r. B paSilnquble MoMeIrrLr Mr{poBoro
BpeMerrr{. ,fl,riamenrze .rlpxoro nr,r6poca s aroft Bcrrbllrrne npor4cxoArrJlo co
cpegueft cxopocrblo or(oJlo 300 xu/c. Bo-ntopux, 6ygyr BoJIor(Ha, EaxoAfi-
qrec.rr s roft rxe cropoHe, rge ra nrr6poc rly6uuuofi uarepzrr, Ho I4x Ire aax-
BaTbrBaer eqe He pacmrIplrBmaflcff yAapuafi BoJrHa. 9aCtr TaHIIx BoJIoHoH,

ecJrn IraA EI4Mz cBepxy 6yner trpoxoArrrb troror( rny6r,rnnofi Mareputr' yffie
cuenranuofi c onpyffialoq,efi xpol.roc{epofi, 6ylet tro[Beprarrc.fi aHrIxBI(Bal\M1i.
B-rperr,rx, 6yryr BoJIoHIra, r{oropble troila[yr nog 4efictnne ygapuofi BoJIHbr.

BOnorUa, CoxpanrrBlrrfie pauee CuOnOfinOe COCTO.EIII,Io, BIIeBatrHO HaqEHaIOT
rdBMerr.ETbc.fl: onrr rrBBr{Balorc.E, 6rrctpo ABurr(yrc.rl, troAHrrMaIoTc.fi r(Bepxy
rr BIreBatrEo lrcqeaaroT. 3tv ucseanoBeurr.E trpollcxoA.ffT upearr,ruafiuo 6rrcrpo,
r,I TeM 6r,rcrpee,.reM 6rI4H{e BoJIor(Ha Haxo[.src-rl r( IlerTpaJrr,roft ocr,r yAapuoft
BoJrI{br. flp14 arou BoJIoI(Ea IIe pactraAaloTc.s, }Ie AeJI.flTCfl Ha qacTtr, a I4crle-
aaror qenraxom. Ty, trpoucxo[.Er ran HaBr,rBaeltrre 6rrctpble npoqeccr,r 1ra

Colnqe. V4apuax BoJrHa ecrr, o4rra uB rJIaBHLrx trpuql,Iu BoBI{I{HIIoBeHrrfi
6r,rcrpl,rx trpoqeccoB. B aone tr.rITeH nocJle trpoTorrrbrx Bctrblrler rlcqeaaloT
MIrorI4e BoJronlra. Bolr,mze IrccJreAoBaHr4.E BHeBanHr,Ix ficqeaHoseurft soJro-

Korr, rpoBeAerrHr,re B rerleHue AByx corrlleqHblx q?II(JIor (19 l1r20), troHaBaJIIr,
qTo STrd .frBJreHIlIE npOI{cXoAflT IOBOJIbHO qaCTO I'l UM trOqTII BCerAa IIpeA-

mecrByrcr 6onrmue BcmrmKI4 [10J.
3. SpyutnnHrre npory6epaHqrr, Boarrl{Haloque B soue rI.EreH uo4 4efi-

crBr{eM ygapgofi BoJrlrbr, qerr(o orrl4rlarorc.E or apyflrl{Bubrx trpory6epauqeo
aHT7BHbrx o6.racreft crovrlavl ocHoBrrbrMI4 xapar(repr{crllxaMI{: gerz.rrluoft
6aauca, BpeMeHeM cylqecTBoBanufl. fr IIHTeI{CIIBHoCTrIo. Beilrasuna 6aazca
ranr4x upory6epanqeB BaBfiCIIT or l{oq,Ilocrll uporonnofi ncurrmnlt I{ or pac-
cro.Errrrfl ee oarara or num6a, H KoropoMy paclpocrpalr.serc.E y[apuafl BoJIrra.

Bpeur geficrnua raxrrx upory6epaurleB AJrrareJrbuoe r{ rraMep.rlerc.E qacaMlr.

?Ii ranrenclIBnoCTE oIIeI{I4BaeTc.a BbrclnlaMn 6alnauu (eclu, fioEesuo, He
6rrn aaxsa.relr roJrr,Ko nonerl fl B Jrerrl{.s, KorAa IauTercrrBnocrr upoty6epaur{eB
traAaer Ao Meubmrx 6atnon). Baaucrr ral(rrx epynrIIBHbIx npory6epauqeu
rpytrurrpyrcrc.E B npeAenax t0-15o, perxe 20" u 6ou,ure. flocle B6BIIIIIKH6-

BeEZ.fl apytrTUBEoIo npory6epaglla AJIIITSJIrIIoe BpeM.E IISBepraeTC.s MaTepI,I.s

uo rcenry'6aalrcy. Ha6nrofeurae apytrrl4Bur,Ix upoty6epalll{eB lzMeer 6onr'ruoe
BIIaqeHI{e, TaK fiaK IIoBBoJl.fleT, xOT.fl Il upZ6.nr,fmeuno, oIIeHlIBatl, xarofi
trpor.fl,fieurocrr{ xpouocfreprble o6JIacrI4 IloABepralorcfi Aefr.crBlro ygapnoft
BoJrrrBr. flo-nlr4zuoMy, Drtr{ o6ilacru AoBoJIbIIo yBHI4e I{ peAl(o BLIxoA.flr I{B

BoHr,I trrrrer. Tlcxnro.renu.g na6nroAalorc.E upI,r oco6o Moqlrblx rlpororrHblx
BCtrbrmnax, Kol4a olpoMna.s o6nacts IIoABepIaercfl AefiCTBIaIo ygaproft BoJIH6I.

,[,;ra cenepuoro troJryllaprar Connqa 6rrra orMerreur,r crleAyroql{e apytr-
rr{Bubre npory6epauqbl, BoBEI{RIIIue IIoA AeficrBLIeM yAaplrblx BoJrH IIporoH-
HbIX BCtrb]IIIEH.

Ilpory6epaueq 19.X 1957 r., Boslrl{Hrrluft ot oco6o Moqnoft upotouuofi
Bctrrrrrngr4 roro Ere qrrcJra. Ha6lro4anct{ o}I c 8h01m Uo 9n58m r{ en{e [eficrnonan
B r(ourIe Ea6ilroAeHrza. Itooplznatr,r 23o N, 90o E, ran:rencrarnoct, 3+.

Ilpory6epaueq 8.VI 1958 r., Bosurrrtrrrnft or oco6o Motrtrrrofi nporonHofi
Bcubrrrrl(rl rolo E(e qIICJIa, na6nroganurfifrcfl c 10h08t,5 qo 10h30t; oCraBaJIc.E

erqe BrrAr{MbrM rlpu Holrqe na6.nro4enr.ta. f(oopguuarnr 25o N,90o E, uureucrln-
UoCtr, 3*.
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Plrc. l. floaoxeuae TeMEoro BoJIoKEa, rro Jre[tarqero Ea tryrrr.spnoro rrr6poca (lrouerrr,r
tspeMeurr 8b42"'; 8h43*,5; 8h4z'')
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Pnc. 2. Ilpoty6epaueq l0'VIII {957 r.
u *oor.rr* upe*.", zh3zTs; 7h54n u
8hrBTb

llpory6epaueq 3.XII 1958 r.,,Bosgu1Tuft or ^nporoulloft 
BcnbImHTt roro

*" nii.rl, ria6.rrrogarmmfrcs c 7hO2^ go tLh30m.KoopArararnr i.5o N, 90o E,
UHTEIICI4BHOCTT 3.

B ro)Itnou roJryrtrapult Ea6rroAailrrcb cJreAyroque epytrruBuue upory6e-
paErlbr:- Ilpory6epaBeq 10.VIII 1957 r., BoBEIIfimlI4_ o^1 nporoHHoz B0IIbIIIIHU

,o.o i*" ir"ir, sa6uro[alca c 6h54-,5 go 8h0$m. C 7h36' Uo Bh0B_'crrar: $lr.nrn
npory6epanqr. Itoop4rrarrr 28o S, 90' W. llnreucfiruocrs 3+'

Ha puc. 2 gaerca nr,r4 upory6epaHqa AJLfl rpex MoMeIrroB BpeMelrr'

Ilpoiy6epaueq 26.XI 1967 i (iporonnaa Bcrrbrmga, roa6ygranma.E sror
,pory6.puruq, ,. nafigeua) sa-6niuiilcs s $rrf,Qm go 14h50-' HoopAunarnr
20o S, 90' E. trllnreuczauocrs 2.

Ilpory6epaneq 23r,III 1958 r., roauuxmmfi or Morquoft rpotounoft BcTILIIII*

ruit roro E(eqrlcJra,ua6nrogalcr" bn50' go !,4n45"'.Itoop4unatl t4o S, 90'E'
triln:reucunnocm 3*. { ]

flpor'1'6epaneq 14.IX 1958 r., Boanrzxmrz-fi or-nporourroft scnltrlHll roro
,o. oi.ru ra'na6rro4a3mufic.fl c Bri30- Uo 10h30*. ltoopgunatrr 12" S,90" W.
tr4nrencrznHocat" 2,

flntenun BIre Soubr rrflTelr

1. tr{enecrHo, qro r Sorocsepe Bbrrrre Borrbr trrrrerr ua6,rroAarorca (paxe.nu-

Ebre troJr-rl. Boamo?ruo, qro 3To Mecra Sapolr(Aelrl4.s 6ygyulux rr'flTeu' rlocre-
treHHo ctrycxaloq,uegfl I( al(Baropy.B h1] 6unO trol(a3allo' qro raxuM {axenr,-

, ,ur* ,orrr, $orocseprr n xpor'roc{epe coorBercrByror 6olee 'apnrae l'Iecra
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({;rorrynrr). flo-nr,rgzMoMy, uo4 geficrnzeM y4ap}roft soilHrr rar{ I,t paaBu-
Barorcfl Br,rcoxomrrporHbre Botrbrtrrltrl. B [2] yuer Bbrcoxorrrrrporullx Bcnblmex
6rru c4enan c reJrr{orpaSn.recxofi [rrdporbr 40o. CouocraBJre]rfie na6nrogeunr,rx
trporonnrrx Bcrrbrrtrex c Bbrcofiorrrr4porrrbrrrr,I AaJro noJroxtzrenr,nrrfi peByJrb-
Tar MeHee.reM r 50%. B nacro.arqefi pa6ore yqer BLIcoHomI{por}Ir,Ix Bctrr,Imer
6r,rn gaqa:r c rurlporr,r 35o. Brr.acurJrocb npe)fiAe Bcero, qro Bcrrbrrr]nrl Brre
Bonbr tr.rrrelr AeJrrrrc.rr lra [Ba r{Jracca no csoefi upvpoAe: Bcn];rmHI{ rretrocpefi-
crBeHlro na4 aonoft IrflTerr (urraporrr 35-40") r,r Bcrrbrmnr4r Br;rcoxomuporrrr,re

{40" u nrrlre). Bcuullrxr,r rrcpBoro HJ]acca orJruqarorc.fl I{parfioBpeMe}rur,rM
cyqecrBoBanneu. O6rqee qtrrcJro na6nrogertrErx Bcrrbrrue:r. ll2, lnasnas Macca
aTtr{x B0rrbrrrreH no BpeMeHr4 cytr{ecrBoBarrr4rr cocpeAoToql{BaeT0.s B r,rHTepBaJro

or t go 30'' 180,zr0/o), uuen r{axcr4rryr\{ B r,IurepBaJre or 11 go 20. (39,3%).
Heacno, rrro rrpeAcraBJrr{ror co1ofi. DTrr Bcrrbrrrrnz (apxue rrr6pocrr I4B rrepu-
{eprzrz rroJryre}rrr 6orrmoro untna?). tr4nrcncrasnocrb Drrirx Bctrr,rmeft or{euu-
Baerc.s n ocnosuofir{acce6a.nraur,r lu2t rorr,Ho fiBpeAHa trpeBBrmaer 6a,rrr.2.
Couocran"neur{e Bcrrbrrrren rlepBoro HJracca (aona 35-40") c trporoHrrbrMr
BcrrbrmKaMr{ troHaSaJro, qTo HrilHafiolo cooTBeTcTBrrg Me}r{Ay AByMfl yHaSaII-
HbIMI{ .flBJIeHI4.fIMIrI IIe UIIeOTC.E

Brr6op Er,rrfirrero npeleJra n pa6ore l2l gra Bbrcoxomr4porrrbrx Bcnr,rmefi
6nrlr cAe;ran y4arruo: ToJrr,Ko rr.flTr, Bcrrbrrrrer( IdB Bor{br rrlrrpor 35-1r0o, Jreffia-
qr4e Ha rnzpore 39-40", neperlJrr,r B HJracc Bbrconomrrporubrx Bcnbrrrrer.
Csseb Br,rconomr4porlrbrx Bcrrbrrtren c trporolrlrbrMrd oqeBfi[rla. Bpeua cytqecr-
BOBaIII4fI BI;ICOHOIU{pOTHLIX BCtrLImeH COCTaBJI.EOT B OCIIOBIIOM OT II0CI(oJIF,KIIX
rracoB [o HecRoJrbr(r/rx cyron. Pexopgnoe SEaqeEtrre, paBrloe t4 cyr, Aaer
BcrrbrrrrKa, rrorBrzBma.scn 4.YI t95B r. Ha ceBepo-BocrosHoN{ xparo Colurla
(xoopfiauart;: 44o N, 75o E) ra upo4ep]r{aBrrra-rrc.rr BrrJrorrr uo lB.VI (xoopltz-
Earbr:41ro N,90" W).3ra ncnrrmra rronaJra nog geficrnlre AByx rrpororrllblx
Bctrr,rurex 4 ra B.VI (oco6o Moqrra.rr ncur,rmma). Megoucrar o6cepaaropr,ra,
Be[yqa.fl na6nrogeuae anrr4Br.rbrx r]errrpoB na Co;rrnqe, orrrocrdr yr(aaaHuylo
Bcnr,rrtrKy H ar{rr4Blror{y l{enrpy JS 102. B'ropoft [o AJrr4reJrbrroc'rrl cytrlecrBo-
Baurrr 6r,rna rcnr,urna, rro.fltsraBrrrarrcrr 6.X 1957 r. s6ruev qelrrpaJrr,Iloro
Mepl44r.rana B ceBeplroM trorryrlapr{r4 (noop4iauarr,r 42o N, 03" E), ilpo[epmaB-
ilrarrca 9 cyr, Brlrrorb go 15.X (xoop4ranarr,r 41o N,90" W). l4egoucHaa o6-
cepBaropl{.rl Ilce rro-rrBJrelrrtfl oror,l BLrcoHourl4pornofi BcnrrrrrrKr4 orrlocI4T I(
ar(rrlBlroMy r{errrpy i\M5.

To.rrr,Ho AJIfl BI{MIrr,rx rlepfioAoB nc 6r,rrlr nafi4errr rporo}rHJ,re Borrblrrrfirr,
noa6yrxgaroql{e BDrcoHorflr{porlrbre, ynaBalluLre rra6,rrogenufrMr{ eAr{rrcrBelrur,rx
o6cepnatopufi. Ifo B Bfirruue ilepr4o4br noo6ulc ua;ro ua6.nro[enrafi Hafi rrpo-
TOHIILTX, TaK 14 BbrCOKOIXrapOTrTbrX Bonr,rIrrex. cle4yer TaKlr{C yHaSaTL, qTO

trpr{ MHorrrx [pororr]rblx Borrlrurxax y.racrxla xpr-mocScprr, rroABepnelrrrrre
geficrararo y4apnort Bo;[Hr,r, ]re B[]xoAI,IJrr4 Ba npeAeJrr,r Bolrr,r rl.flTelr Id lre MorJrI(
noa6yrxgatr, BbrcoHolxr4porlrrie Bcrrbrrrrr(I4. Vuurr,rnaa,.r:ro 6onee rroJroRrltrrbl
scex Ea6rro[errrrbrx BblcoHorrrrlporHr,rx BctrrrrrrreH n pa6ore t6] orrroc.rrrc.rr
ToJrblto n [Byr{ ynaaa]rrrr,rM Bbrcoxorur.Iporrrr,rM Bcrrl,rrtrKarr (oHra6ps 1957 r.
trr TttIoHL l95B r.), cJrellyer orMertrrrb, rrro qtrrcJro Br,rcoHorrrr{porHr,rx BcrIr;IItreI(
B enoxy I\tlff (r. e. Dnoxy rraxclllryMa co.rure-rnoit axrr4BHocrr4) concerr rre-
BeJrI4r(o. 86tmau r,rr4lrl,IN{yr{oB co.nrre.Iuoft aHTlrBHocrIz, rtor;1a norrBJrfrlorc.g
BLICOKOIIII4pOTHI,Ie IpynUi CoJIIIOqIIbIX IITIT0II HOBOIo qllHJIa, IIeCOI\{He}IlIo,
qro qlrcJro Bblcoltolxr,Iporlrr,rx Bculrlrxex BrraqrtTeJrE,rro yBeJrrzrrr4Baerc-fl, OAHaxo
cr4creMarldrrecxr4x na6;rro4euraii g cnoxl,r rrtrrrl{rryMoB Irc trpoBoAr{JIocL.

2, 3. BrrcoxolrluporIrLIe IloJroKHa n 6,nraenonrocnr,rx pafionax rr apyrlrl{B-
nr,re npory6epalrr{Lr Brre Borrr,r rrrrerr recrro cBrraarrbr [pyr c Apyror'r, TaK nax
yfior\{flHyrr{e npory6epalr{br Boa]rnr{aror rra 6aae pacnaAarotr{rdxc.fl rroJrflprrbrx
BoJror(oH. I1o.rr.'Ipnoe BoJroltlro, IIJTI4?eJ]r,Iroe BpeN{fr cytqecrBylorqee cnoxofiuo
r{ coBeprlaroqee I,rEolAa lie ollr4rr o6opor Boxpyr. Cornrla, B}reaarrHo }rarrrdr{aer
6r,rcrpo l{BMelrrrrbcrr: ol{o paclagaerc.fl, qacTl4rr}ro ltcqeBaer, a ua rnu6e y
oclroBal{rr.rr raxoro uoJronrra ucrrLrxr4Baer opyn,rraRrrr,rft npory6epaueq. Spyn-
TrrBrrble npoty6eparrqr,r, Boalnanarolrllle lra 6aae no.rraplrl,rx BoJIonoH, rrerno
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orruqarorcfl or apyrrrr4Brrbrx npory6epaHr{eB anrr4Bubrx o6nacrefi. Onu lrlroro
o.na6ee [ocJreAnrdx, tro4lllrrlarorcrr Ha Bblcorbr ne 6oree 300-400 r];Ic. nM,
trpocrr{parorcE BAOJrr, .ruM6a B cropoEy afiBaTopa. Onu ne I4MeIor .rryuracroft,
crpyftuarofi crpyr(ryplJ apytrrtrBllllx rpoty6epaurleB anrllBur,rx o6nacrefi,
a rrpe4craB;r.sror: co6oft HaH 6rr rroJrocbl rrJrereroro fipyrr{eBa c yseJII(ar{I4 I{
pacxoA.EtrIr4Mlrc.E AOpOlTrHaMrI. TaXas troJIOCa CBepXy r4 CHIIBy Onaiiulraer:C.s

[yra]rrr, trapaJlileJlrrruruu nuu6y.
Hecnonr,Ho paa (a receulre 1950-1958 rr.) y4anarocb trpocrleAl4rb, r(ax

Tar(a.E rroJroca, sce 6olee yAaJrfl.scb or }Iecra nrr6poca, flepexo,ql4Jla rlepes
er(Barop Co,rnqa, upn6.rumaracb K .nnu6y Ir BJIuBaJracr, B anrl4Blrufi qeurp
rpyrrrrbr rrflrerr, naxogaqvficx slilman .nuu6a. flpocre4lrrn, BtraAaer JII{ Ta-
xofi upory6epaEeq B troJlyreHb rr.flTIra, Ee yAaBaJlocr,, ral( kax nancrpeuy
traAarotr{er{y npory6epauqy (y uecra IraAeHI{fl ua grcxe) BoBIII4T{aJr ryuractufi
apyurunnr,rfi upory6epaneq, rroAIrr4Masm[ftc.s Ao BbIcorbl Hecr(oJrbI(I4x Ae-
cflrr(oB Tr,rc.Eq I(r4Jlor{erpoB, He yga.rrocb raH}fie rlpocneAl4Tr,, sro Aeraroc}
c npory6eparrueM: paapDrBaJrcfl Jrrr oH s cBoefi cpegnefi qacrr4 (no4o6no aa-
Meqarerruouy upory6epalrqy, crrflroMy 4.yI 1946 r. na o6cepBaropr{lf [tnaft-
naxc) urra rvrarepr{fl trpocro nepefiarluBaJlacb r{B oAlroro [oJryrtrapfifl Co.rruqa
B Apyroe.

Cne4erlr,rft o paclaAe BoJroItoE trr Br,rcoromfiporlrbrx apyrrrltBlrr,rx trpory-
6epauqen upeanr,ruafiuo MaJro. 3a uepuog MIf s [6] yI{aBr,IBaerc.E Bcero
oAr.{H apyrrrr.Innr,rfi upory6epanell Ha rxupore 50o S, 90 E, B.IX 1957 r.
Coornercrryroqeft uporonuofi BcrILIIrrKrd, ntoryqeft noa6ygnrr, aror trpo-
ry6epaneq, ne 6r,r,no nafiAeuo. fIo-ar.rgrantouy, Br,IcoKoInI4porrrble BpyuruB-
Hr,re rrpory6eparqu \r pac[aA rIoJr.rIpIr],Ix BoJIoKoIr BoBITI{r(aIor roJrr,rto troA
geiicrnr,reu oco6o uorqnbrx nporoHnrrlx Bcrlblmefi, HorAa orpoMHI;Ie o6tacrn
xporrnoc{epr,r, rro,qBepE{errrrbre BoBil{ytqe]Irzro, Aocrrzraror BrJcoHI{x ruupor,

llpu nnruo.rureHrrr4 pa6orr,r BoBIrr4KaJrr{ BarpyAueHfifl rlo cJreAyrotqrzM trpfi-
qrrrraM: MHorr4e trpororrnrre co6r,rrra.s rre 6r,r.rrrr oxBaqel.rbr r.ra6rrogennauu (ua
aro ynaabrBaror KocMr4secxrre I4 pa[I4or4aMepeuraa); 6o.nruoft paa6poc B ortreufie
Kooptrr4uar coJrHeqlrErx ger:areft, BarpyAl{.rrloqrzfi orom4ecrBJreHEe; Irenoropbre
EecoorBercrBrr.fi B [5); rua,nrre uHTepBaJrDI na6.nro4euraft orge.rrr,nrrx o6cepnaro-
puii (unorue o6cepnaropr4r,{, Aaffie Bo Bperrt{ MfI', uponoAlrfll{ na6;rro4errraa
ToJrr,Ho B orBe4culrhre I4M troJryqnsgs.,e rzurepna.rrr).

Boerrrzxuoseutre npororrrrbrx Bctrbrrtrex trpor4cxoAraT B Herrocpe4crsertnoft
1ilusocra 6onr,rurax rr.firerr, a r{Merruo: oHrI rrpol4cxoA.rlr y ueprz{eprzra [oJry-
relrerl 6our,urrrx rr-flTelr. Ilpororrnar Bclbrrtrr(a? Boalrr{Hrtra.fl y roJroBlroro tr.ET}ra
rpynflbr, gaer nr,r6poc rny6rznnoft lrarepr,lr,r rf ]ratrpaBJreHl,Ie yAaplroft solHrr
B croporry Bocroquoro xpax Connqa. IJao6opor, rrporo]Ilra.E BcrrslltrHa, BoB-
Irtll{mafl y xBocroBoro il.rrrHa rpyllnbr, Aaer nr,r6poc rry6zuuoft uarepzw
r4 rralpaBJrerrrde yAapHoft norurr,r B cropolry BaIIaAIroro xpaa Coruqa.

llepeg rraqaJroM Bcrrbrrrrr(r4 no rpnoxxyJle, oxpyffialoq,eM 6o"nr,ruoe trrITHo,
npor4cxoA.frT rreKoTopble uBMeHeHI4fl 14 rleper{elqeHu.s .spHocTrI, [p?Ir{epHo B

ToM N{ecre, rge o6pasyerc.fl o.rar Bcrlblrrrxl{. 3a:rent rny6zuuaa r,Iarepr4.rr c
orpourrofi cnopocrblo BbrpbrBaercfi I4B rreAp Conuqa IroA rrer(oropoM yrJroM
K fioBepxHocrfl Coruqa. Br,rcrpo trpor4cxoArlr cMerrrelrile nogur,rnraroqeficr
r.ny6urruoft Mareprlr{ c 6onee xo.rro[nofi oxpymaIotr{efi xpouoc$epoft, r,r Aarrr,rue
ABr{}HeTC.fr y}r(e He frp]firlftl a renrsr,rft nrt6poc. 3to upoucxoAl,{r qpesBr,rsaftHo
6r,rcrpo, ria-Ba arero AoBoJrbrro peAHo y4aerc.E orMervrb .rIBJIeIrIre nporonnoft
tsCIILIIIIHI/T C CAMOIO EAIIAJIA. HA XPNNOft I{ITTEI.ICT4BIIOCTI,I BCII{IIIfiII, ECJItr{ OI1A

saXBaqella C CaNIOIO I'IaqaJIa, CTpeN{I{TeJIbIIO IIOAIII4L{aeTCf BBepX nr,rCOl(r,ffi
ITLICTyI, a alepe3 IIOCHoJIbI(O MI,IIIyT TaK ]I{e CTp0i\'IIITOJIE,IIo IIa[aeT, TaK KaK
flpxarr rny6ranrrar r{arepl{fl y}r{e cr{euaJracb c or(py}fialotr{efi xpomoc{epofi
[12]. Oseub pe4no yAaerc.s aaSraxcuponar6 rrpoqecc cl[errrerrrrfl nogurzuaroqefica
rry6nuuofi Marepr.rrl c xpouoc(repoft (cu. pnc. l, B BI'47'n). Ilo-rugrauouy,
ero rrBJreur{e rrporrcxogrrr upeanuuaftno 6nrctpo, Bcero Ba oArry Mtd Hyry. trl[uor4a,
ec.rrr{ p.rrAoM c rpynuofi uporonnofi BctrI{IIrr(I{ HaxoAldrc.s coce4lrflfl 6o.rrr,rua.s
rpyllna II.Ererr, [orytraerc.E, qro r{rrrerrcr4Brlocrb coce4rrefi rpyrrnbr HecKoJIbHo
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Prc. 3. flpognraarenrae BoJrrr tro rroBepxrocrra conuqa [pr{ Bcrrbrrrrxe 8.vI tgSg r. p

Illtpuxonr,tntr,r crpeJrxaMr{ yxaaasLr Mecro 6ygyqert Bclbrrrrrr{ lThStmy l.r Bclbrruxa (gh6ln), cnlomnuuu -TeMHbre BoJlrrbr IIpI,r BcnbrlxHe

6onsme ilHreucuBrrocrrr rpynrrbr uporonrofi Bctrbrmfiu. 0ro nporcxoAr{T tro-
ToMy, qTo nce {,noxxyJrr,r coceAHefi rpynurr BoBroparorc.s trog geficrnueu
ygapnoft BoJIHtr, a B rpyntre uporounort Bctrr,rrtrnlt eroro Molr(er z ue 6r,16.

Oco6o Moqrbre rrporonrrbre BctrbrrtrHrr trpoucxoAfiT ,qoBoJrbrro peAr(o, tro-
Brr.qr4MoMy, He qaqe oAEoro-[Byx pa3 B ro[. v oco6o MorqHbrx rrpororrEr,rx
BcrrbrrrreK AuaMerp oqara BctrbrmHII BHaSfiTeJIBHO 6Onrme oqara [pocrbrx
trporolrHlrx BclrbrmeH, a yAapHa.fi BoJrIra, 6r,Icrpo pacrntrpflflcr,, IIIflponuM
$ponrolr [poABr{raerc.fl tro troBepxHocru co.rnqi, uo4nepraa Bo3MyrqeHrrn)
oqeHb 6o.nr,myro troBepxHocTr. Taxze Bcrrbrrrrrri Bbrar,rBaror ria Co;rnqb caMr,re
Morqrble BoaMyrqerrl{.ff BrlJrorb 4o 6nuauoarocrrbrx pafiouon, rAe BoaHr{r(aror
paCtraALI BrICOKOmIzpOTHrIX BOJIoItoII I4 apytrTUBHbIe llpoTy6epauqrr Blre Borrhr
tr.Ereu. ,(axe Bo BpeM.E na6nro4euufi (r nepephrBax Me)fi[y axcrroar4qwava)
MOlr(EO yBriAerb, Kar( Ha rroBepxHocrr,r co.nuqa B Jrrlrrr{r{ Ho nsgr,ruarorc.E r4

otrycKarorc.fl rpe6uu notu, 6trcrpo [poABrdrarotrtrr4ec.fi x nuu6y, Bosrrr{Karoque
rog gefictuzeM yAapHoft sorErr. Srra nonnrt oqeHb rroxoErrr ua nonnr,r Mop-
Torra [{3J, r,r, Mo?r(er 6r,rrr,, a4ecr na6rro4aerca oAHo r{ To }r(e flBJreHue.
Prc. 3 tror(aablBaer, r(ar trpogBllrarorc.s BoJrrlbr rra troBepxr{ocrr,r Co,rnqai

Brrpamaro 
-1.ry6oHyro 6.rrarogapnocrr, IO. M. Cnorium, It. O. Hy.ne-

monofi, 3. A. Illep6axosoft aa Bbrtrrzcxy za [6] neo6xograruux MareprraJroB
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AITAAEM!rrr HAYI{ CCCP
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Tonr LIX, {979 r.

BJIII,flHIIE CEKTOPHOfl CTPYTITYPbI
ME}IUIJIAHETIIOIO MATTIIITIIOIO IOJIfl

HA /IEHAMETPOBOE PAIIIOI{BJIyIIEHLIE IOII{TEPA

JI. C. Jleruqnnii, E. M. BraAzuupcnufi

O6pa6orna flarrEbrx ua6lro4euzft AenaMerpoBoro crropaAllqecrtoro paAtronBJryqeuuff

trOrurepa, trpoBeAerur,Ix n Eoyngepe L4-7lz 1961-1968 m., [or(aaarra' rrro trpoxorfiAertre
cenToprlrx rpauuq Merr(trJrareruoro r{arErrrEoro troJr.E 6rza urase'tlt BJItrfier Ea EEToEcI{B-

Eocrb aroro uaryseulls, ?Ianyueuze ra6rrogaercr c rroBBIEeEEoft repoxtuoctbro trpu cMeae

SEaKa Melr(trJIaEeTEOrO trOJrg C OTprrqareJlbEoro Ea uoJrolr(uTeJlbEr'rft u, nuguuo, ocTaeTo.E

B trpeAeJrax cenropa troJlolfitrreJlbuofi uorxproctu. O6uapymeuuuft a{{ext
cBr{AereJrbcrByer o roM, sro AenaMerpoBoe paAr{otrBryqeutre lOnrar:epa aEaJrortrquo lro cBo-

eft rpupoge (fttrJroMerpoBoMy aBpopaJrr,EoMy paAuor4BfiyceEaroD 3eutu, a cenropEas crpyn-
Typa rrextrJraueruoro MarutrTuoro troJIfl coxparretca 4o 5 a.e.

THE RELATION BETWEEN SECTOR STRUCTURE OF INTERPLANETARY
MAGNETIC FIELD AND DECAMETRIC RADIO NOISE OF THE JUPITER, bY
L. S. Leuitslty and B. M. Vtadirnirsiry.- The observations of decametric radio noise
of Jupiter made in Boulder [4-7] for years 1961-1968 were analysed to search an ef-
Ieot of passage the boundaries of the sectors of interplanetary maguetic field near the pla-
net, It was revealed that occurrence probability of the emission, its intensity and bur-
stness increase near the boundaries in which the polarity changes from toward the Sun
(q-D) to away thei Sun (<f>). The conclusions are made that t) decametric radio emissi-
on of the Jupiter is similar to <aurorae kilometric radiation> of the Earth, and 2) sector
structuro of interplanetary magnetic field is stable up to 5 a. u.

tr4ayvenze ctropa4zqecfioro paArrofiaryqeutr.fi Semrr Ha qacrorax - 100 --
-:- 300 mfq upzne.rro n BaxilroqeHulo o cyq,ecrBoBarrulr rJry6onofi anailortrlr
aroro ,rBJrerrr{.fr c AeftaMerpoBr,rM ctropaA[rrecfiIrM paAuoltBryqeHueM louzrepa.
<Anpopa.nruoe HlrJroMerpoBoe uailyqenre) Seuna (cm. n fiaqecrBe o6aopa [tl),
r(ar( r4r cllopaAusecHoe fi3ilyqeEue lotrurepa, .sBJlfieTc.fi ySnoEatrpaBJleErlbrM,
uMeer ry ?fie lrtrnoByrc Moqlrocrb (-tOt -- 10e Bt) z couocraBzMlle BpeMelr-
Eb']e xapaHTepucrlrKtr. Ecrr secrze ocHoBaHtrff troJlararb, qTo MexatrzSM
Boa6y)fiAeutrff ltaryqerul flBnrfl.ercx oAIrIlM u reM ]fie [2].

3eir.ruoe HuJroMerpoBoe rdBryqeur,Ie, HaH ycrauoBJlelro, reclro fioppeJlupyer
c tro.EBJreErreM [I,rcKperEbrx Ayr IroJr.EpIrEIx cfr.frHfrfr. rr cB-H3aIro c oca]fiAeHtreM
B r4orroc4epy sJreRrporros -t HsB. C Apyrofi cTopoEbl, trrsBecTrlo, rlro ErrI
trocJreArltre co6r,ITu.s o6napyxtznalor crlrJlbrryrc BaBEcfiMoCTb OT SHar(a Me)fi-
rrJraEerEoro Marrrrzrrrofo tror.E. HalpllIMep, AJIfi CeBeplroro troJlylllapufl 3eMJItr
BeiluqfiEa troroxa Brraqurerrbrro 6orrbue B trpeAeJrax cenTopa Me)fitrJrarreruoro
MarHlrrrrofo troJr.fr troJroErr4reJrbrroft troJr.EpEocTrlr [3J (aro cooTBeTcrByer cilyqalo,
r(ofAa Mell(trJraEeTrroe MarrruTHoe rroJle arrTrltrapaJlJleJIbrro cuJIoBErM JrIrJJIafrM

Marr{r.rroc{epHoro ureft{a AaHlroro troJlymaprrfl). }taptrua troBropfierc.E qg-
pffi 27 [Eeft, ecrll cer(roplras crpyRrypa Ee rr3Merrflerc.fi cyqecrBelrHo or
o6opora K o6opory.
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Tlaroxeurloe Bblme rloaBoJrfler npe[rloJloffi]4lE', .rro AexarrerpoBoe pa,qldo-

trBryqenrde lonurepa raxllte AoJIrr{Eo 6mrr, uylctBtr{reJrr,Ho I{ cMeHe sHalta
Melr{rrJraHerHoro Mar}Itrruoro rIoJrfl. Tanoe npeAlroJloEtenue 6y4er, HoHeqHo,
crrpaBeAJrr4BbrM, ecJrr4 ceHToplrafl cTpyI(Typa r[e}}(IIJTaHeTHOIO MaTHI4TIIOIO

troJr.fl coxpau.rrerc.rl go 5 a. e. Telt car\{brM, IdccJreAy.fl pa4uol,Iafiyqenue IOuu-
Tepa, Mo]nIIo pemr4Tb Bonpoc o c()xpaHerlrll{ cer(TopHofi crpyxryp},r r{e?r{nJla-
EerHoro troJr.fl FIa op6ure IOlutepa. flpaurte 14BMepelrl4.fl, no-BIIAIII\{oMy,
otrpeAeJreHlro yHaBLTBaIOT Ha rO, rrro Taxarr yCrOfiuranOCTr, r4r{eer Mecro. Huxre
rrBJrararorc.fl peayJrbrarbr troucra Bilunrtrttr cerropnofi crpyxryphr Ha cnopa-
Auqecxoe paArzofiBilyseur.re IOunrepa.

1.$Marepuarr rr ero o6pa6orna

Marepuanorr grrfl aHaJrtraa cJIyrfirIJIIr MIroroJIerlrue paguoua6.nrogeuur
trOnzrepa, trpoBo[r4Mrre n Boytgepe (CIIIA) na unrep$epoMerpe c nepecrpoft-
noft uo qacrore B rroJloce 7-41 Mfq 14-71. tr4cuorr,aosaJllrcb AaHIIbre Ba

treprroA 1961-1968 rr., HorAa Bepo.flrrrocrr ua6nrtll(elrl{.fl ctropaAuqecfioro
zBJryrreutrfl lra-Ba r[BBecrHbrx reouerpuqecnrzx a(tpe](rol 6brJla Aocraroquo
BeJrEr(a. ,(na xamgoft onuoar,Iqul4 paccMarpI4BaJI(.'t{ 14HrepnaJI BpeMeHI{ 3,5
Mec.f,qa [o MoMeIlTa olrtroBultruu u 1,5 MecflI{a rucJle rr(ri\4€HTa onIIoall[ud
(xan r [8,9]). ,(nr narxgoro Arr.fl yr(aBaHEoro [rlrP]iBaJra u'rpcnJjIrcb cileAyrc*
q,ue qerbrpe urrAeRca: :

t) nepoaruocrB troflBJreHu.E uBilyqeE.un W, orfpeAeJlffelvlarl flaR,'
, ',: 

1w:ufu,\u*' : i j

rge ) Ltn - troJrHa.E AJrzreJrbuocrb Bcex na6nroAanuuxc.fl BctrJrecr(oB Ba AaE-
urrfi genr nplr AiItrreJIBHocrIn, ua6trolenuft s ator geur, A?;

2) zrgexc anrrassocrz .f:'

, : #I ^tn.in, I

B4ecb in - trIrrelrcrrBlrocrt,uaJryqeHrl.s, oqeHuBaeMax uo rpex6arrsuofi rIIKane;
3) cpeguaa ulrrer{crrBuocrr uaJryqenu.tr, ilo[cgrrrbrBaeMarr rro coorromeure

, : (> Lt,,.tn)1)Lt*;

4) cpeguee rrrrcJro cer(yHfiHr,rx ,L-scurec(ou (<burstness>) b r unrepoauo
sa6nroAeura.s paAIdorlBryqeHtrfi :

b: () Lt*rb*)t2ut,, 
;

rge b, uaMep.rrerc.fl rro qerr,rpex6arrruoft [HaJre (ocrarrnrre o6oanaceuz.fr
re me).

Couocrannenrze npoBogr{JrocB c rpauuqaMu cer(ropoB MerfirrJraueruoro Mar-
Brrruoro rroJr.flr co6pannrrx B r{araJrore [101. Bm6rzpaJrr4cr, roJr6Ko re cJryqau, xor!
Ea troJrflpuocrl, rroJr.s ocraBaJracb nezarueuuoft uo xpafinefi u.epe 4 4ua no o6e
cropoHbr rpaulrrlbr, a rroJroxteur,re calrofi rpaHI4IIbr Ea Al{arpaMue Bapreurca
B TeqeHr{e AByx trocJreAyroq,r{x o6opoton Coruqa' r{BMeuflJrocb ne 6onee qeu
* 2 xas. Vqvrrrsarca a{Sext Poaeu6epra [tt], ran qro aHaJrrrBraponarzci
Jrultrb re lrrrrepBaJrbl BpeMeHtr, r(orga reJruoruuporrr Seunra ra lOnrzrepa uMeJrE
o[uu 14 rorrr(e suan. ,[,na 1965-1968 rr. B coorBercrBr4rr c pauee noryqeuur,r:
Mr{ peayJrbraraMrr [12] ccutailocb, qro troJro?fieuue ar{BaropuaJrrsoft. aonnr
B coruequoM Berpe 6r,rno cueqeuo n rory na 4o.

B uonesr otrrroatrqurd cer(roprrafl rpaHrrqa 6yger trpoxogurB 6rua IOrz.
Tepa ctrycr.n t8d uocne npoxorfiAellufl rpaHlrqbr y Senrnz (r npe4uoloxreur4n',
rrro cr(opocrb coJrrreqHoro Berpa 6yuer HeuBMeHHofi, a paccrofnue louurep*
Selrt.s 4,0 a. e.). flocrorBfiy cuuolr.rqecxrzfi trepr4o[ Bpaqe]rus Connqa upfi
Ea6rroAenr,rra c lourarepa cocraBJr.ser 25!15, ro era lfie rpanr,rqa 6yger y IOuu-
repa rar(E(e Ba - 7d Ao ee IIpoxo]r{AeHu.E y 3eunz (upe4blgyqrafi conuequuft
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o6opor). oxru4aenroe Bpelr.rr rrpoxox{[eHr4fl rpaHr{r{br y Ionurepa (r coorrer-
crBeEEo o{$exr B ero paAr4or.r3ryqeurzra) 6y4er 

"n*rquruc.rr 
or}rocr4reJrbrro

yHaBaHHbrx BeIr{sr4[ [o cJreAyroqr4M npuqr4HaN{.
t. tr{cuo;rr,aoBar{ae qarnuuri Ha6rrofieur,rfr. go w rrocJre onroar4qurr. llpu

troJloE(errr{r{ 3eu.nu Ao rrporr{Bocros}rr4fl rpaHr4qa ceHropa [pr4Aer * ioorrrpy
troBE(e, B-rrporr4BorroJroH{r.roM cryqae - paHbrrre. ,(.na uaanaHHofo BLr[e I4E-
TepBaJIa 3,5_trecarla Ao onrrogrrquu - 7^,5 r{ec.sqa rocJre ofinoar4rtrr4rz upr{xoA
rpaHI,II{bI H trOuurepy [oJr]r{eH ox(r4Aarr,cfl B r4r{repBaJre 15 - 26,1 uocre upo-
xo)fiAerrrr.fr rparrr4r{br y Seurlr. flna upe4rrAyrr{ero o6opora eror rzHreptsarr
coorBercrBerr[o cocraB.rraer 10,t Ao rrpoxoEtAer{r4.fr rpaHr4ru{ - 1,1 noc.rte ee
IIpoxo]fiAerrr{fr.

2. tr4alterre-rrue paccroflHra.s 3enrr.[-Iouurep or oA]roro uporraBocro.rrur{fl
ii Epyror{y. NlaHcuuaJrbrroe pagrraqr,re B paccrorrHmv !,ilfl" tg01-t968 rr.
cocraBJlfler 0,44 a, e., qro or(Br{BarleHrHo Boar{oxtHoMy crlreqeur4lo rpaHtrr{br
np116.rrraazrenr,ro s 2,1.

3. Fleroqnocrs n {uxcr4poBa}rrrr,r MoMeHra npoxomAe}rr{fi rpaHr4r{rJ y Beru-
ru. 

-Om- 
u6Ha B ofipe[eJrerrr4r4 rroJro]fieHrr.s rpanlrqrr y Serutlr --l- 1,1.

4. I{euocT orrHrrocrr, B troJro?r{eur4rzr rpaHtrr{br Ha Ar{arpaunre Baprerr,ca
or ogrroro o6opora H ApyroMy (6rrza 3enr.rtrd, or AaHHoro b6opora H cne4y-
ronleMy ( l- 2,,;.

Taxurr o6paaont, [pr4r paccMorpeurrrr rrexoroporo na6opa cryrraeB BpeMfi
SauaSAbrBalrrrfl B npr4xoAe rpaHr4rlr{ ceHropa H Iouvrepy orHocr4reJrbHo Mo-
MeHTa lra6nroqenraa [auuofi rpaHrrr{br y Seunra [onxino 6r,rrr, nexoropbrM
o6paaolr pacupe[eJreuo 6rrza cpeArrr4x BeJrrlrrr4H (18,1 uocre npoxo?nAerrr{fl
rpaHlrr{br y Selr;rra, 7d go rpoxoxr4enua).

2. Mero4 rrorrcna.
Peay;rr,rarr,r cofiocraB Jrerrr{fl

tr{cuonr,aosaJlc.n rlreroA }raJro}neurlfl auox. tIro6r,r Mo}r{Ho 6r,uo upe4cra-
Burb HarJr.rIAHo Bo3Moinrlrrft xapanTep I{roroBoro rpar[uxa [pr{ trpr{MeHerrrar{
groro Mero[a, trepBoHaqaJlbHo crpor{Jrrzcr, rpaSraxz, noropbre r{MlrrlapoBanr{
oxtu4aeunrft a{{exr. B upocrefimeM cJryrrae [peArronaraJrocb, qro B [Byx-
gueuurrft uurepBan rrpoxo?r{AeHran gauuofi rpaur4qr;r 6,rraa louurepa AoJr)nHo
ua6nro[am,cfl paArror,raJryqeur4e (yctonunrfi (tr]rgefic) paBeH 1), orcyrcrayrcqee
B ocraJrbHbre gnz (<zn4encl 0). 3a uyneaofi AeHr, trpuHrrr AeHb [poxo]r(AeHr{fi
rpaHrrqbr y 3elr;rrra. flpu onpe4eJrerrrrrr BarraBAErBaHr,r.rr B rrpuxoAe rparrilr{br
rt louurepy yqldrlrBailocb rroJIo]nerrrre Selrrra orHocr{TeJrr,Ho 1r{oMerlTa trporuBo-
cToflIII{.rI I,I I4BMeHeHI{e paccroflr{r{n or Seltnr 4o lourarepa or orruoalrquv n orrro-
slttnpr. Srra rauuraqr4orrHbre rpa$uxra ilpe[craBJre]rbr Ha pno. I AJrf AByx TIrtroB
rpaHI,rq (rasneuelrrae BHaHa noJr.tr or orpur{areJrr,Horo fi troJro?nr4TeJrr,}roMy
r nao6opor). tr{cuolr,aoBau Becr, na6op cJryqaeB, oro6pauur,rx rda yrroMfl-
rlyroro l(araJlora. Ha puc. 2 auafiorra.rnrrfi ranrzraqraonnr,rft rpa{rax trocrpoeu
Ar.s 6oree 6flraaxofi H peaJrbrrocrr4 cr4ryaquu. B gannoM cJryqae npe[rroJra-
raJlocb, qro paAl,rouailyqeHue rra6.nrogaercrr Ha rrporfllr(eHr4tr Bcero cer(Topa
IroJIo?rtI4TeJIr,noft nonqpHocrr{, rro BeporrrHocrE ero IIo.EBJreIlrd.ft B rrepBbre
ABoe cyror( (or uoueuta [poxo]r{AeHrrfl rpauraqr,r) a - 3,5 paaa 6orrure,
qeM B cpe[I.IeM Iro cenTopy. Taxoe paclpegeJreHrre BepoflrHocrr4 rro.EBJreur{.8
rrBJryrleI{rLE aHaJIorI{qrro pacilpe[eJreHr4ro reoMarnurnofi ar(Tr{BHocrr,r B trpe-
Aenax ceKTopa. B cenrope orpraqareJrr,uofi uonapHocrr{ paAr{orrailyqeHue
orcyrcrByer. tr{a paccnrorpeHr4fl rrpr4Be[euubrx rpa{raxoB Br4Ano, rrro rro.fln-
JIeEI{e paAr{or,r3fiytreE[tr rTpu IIpoxoHAerrr4rl fpaHrdr{r,r npo_rrBJr.fiercr{ B Br{Ae

[Byx MaHcr,rMyMoB, pacfloJro]Herrrrbrx y -7 u* t8o B coorBercrBrarr co cxa-
BarrnbrM B rrpeAbr[yqeM paa[eJre. 'I'perufr Mar(cr{MyM ua6nrogaer:cfl B rdrrrep-
BaJre * 5 - +aa. On qslserca cJre[crBrreM rrepeHaJro]fieHr,1.s e{{exroa,
trocnoJrbxy cr4Holtt4qecxufi ueprao4 25!15 oxaauBaerc.s HparHErN{ cpeguefi upo-
T.fi)fieHHocrrr cer{Topa B rdcfioJrr,BoBauuo}r r.ra6ope cflyqaeB. Ecrz nno4rarcr
trpeAIIOJIOXteHI{e O paBJIuquH BepO.IITHOCTII IIo.tIBJIeHIrI.fI paAI{oI{SIyrIeI{I4g B
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Puc. l. I{ailresesue cpeAurrx ara.rerzft ycJroBnoro [EAer{ca paAuotrBryngnua trOuurepa
(eguuuqa - uaryrleur{e trpucyrcrByer, EyJrb - uarryqeElle orcyrcrryer) JV Aus cty-
qa.E, r(orAa paA[ouafiyrreuue noa6yrrgaercfl Tonbno Ea rpaurlqax cenTopa EeaaBrcuMo or
ux BEar(a

o - [epexo4 <-, *>; 6 - nepexog (+, 
-D; n - qucJro cflyqaeB [poxorfiAenrrr rpaErrq. ltpylx]tll -

crJraxer{Hbre sHaqeHuE qr.rceJr rr.rcrorpaMMbr. HyrcBort Ae}r}, - AeHb npoxo}fiAeHl{E rpaEtrqbr y 3eMfltr

r
/oo

trO

6/

40

2{

60

4o

20

Puc. 2.-Ipa$ux, aEaJroruqqrrfi pl,rc. t, ro uuurr,rpyrorquii cnyvafi, KorAa paAtrouoryse-
uue BoB6ylr(Aaercr roJlblto s6rr,rafi rpauuqbt cexropa troJrolnr{reJrruoro auafia

Vclonnr,rfi raHgerc pa,qrlollaryr]euus J( n 2-L paaa BbIrIre y rpaHr.rurr < f cexropar>, qerr cpeArree B npeAeJrax
Cefiropa; o - lepexoA <,-, *n, 6 - flepcxoA (+, 

-)
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#--
Pnc, 4. To me, cro I,t Ea
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IrpeAeJrax cer(ropoB pa3rroro BHaHa, I(pr{Bbre Br{AonBMe}1flroTcff. B uacrnocru,
ftolAa pa[?rorr3JryqeHr,re r{Meer Mecro B cer(ropax lloJro}nureJlruoft lonnpHocr]ll,
ourrcaHHa.fr KaprI4Ha C [ByM.fl MaI(cIaMyMaMI{ coxpallferofl Anfl IpaEI{I{ (-, *>)
(pnc.2, a), o4nano MaHCI,IMyMT,I llcqeaaror Arfl cilyrlafi rpaHI'Iq <f , -> (puc.
2, 6).

,(aUee, aHaJIOIIIqIIbIe rpa{IaHra I.IaJIOX(eHIIfi SuOX 6rtrlrl [oCTpOeHbI AJI;I
peaJrbHErx auaqenraft r{IrAeI(coB b, i, W,1, nnonr orAeJlbr{o^[JIf [Byx rrtroB-"parrq (u-, +,> r (+) -"). Onu trpe[craBJleHbr I{a puc. 3 ra 4. Cpannenue
arrrx pe3yJrbraroB c I4MI{raqIIeft (upurrteprr roropoft trpIIBeAeHbI na pu1. 1,2)
fioxaabrBaer, uto e{{err IIpoxoxtp:rufI rpaHuq [JIfi peaJIbHLIx IIH[eRcoB
oqegb rroxo)fi Ha crryqaft, [oHaBaHH],Ift ua puc. 2. Orcrc[a Mo)ItHo aafiJIIOqIlTb,
rrro BepoflTuocrb rla6rloAeurafi paAr4ollaJryqeHtr.fi, efo I{}rrerrcl{Blrocrb u qI{cJIo

,L-scuilecxoB Bo3pacralor trpl4 IIpoxoffiAeIIuII 6nua }Onztepa IpaHI{qbI (-, +)),
upzqeM uBlyqeHl,Ie ocTaeTcfl tIoBbIIneHIIbIM, trO-Btr{AI{MOMy, B IIpeAeJIaX BceIO

ceRropa IIoJIo]r{I{reJIbIIofi IIoJIflpHocTI,I.

,(ia uponep*fl peailbsocru o6uapyrr(eHl{oro a{{exra rp-a{uxr HaJro}fie-

Er1lfi atrox [Jr.a BcexqeTr,rpex I4IIIeHCOB uo6owx TI4rroB rpaHr,Iq 6rr.nz noctpoeurr
B [pyroM Bapl4allre - [JIfl cilysaf , ItoIAa aa nyle^noft AeI{b npItII}IMaJIc.fl

[errb trpoxop(Aegrr.E launoft TpaHIIIIbI y lonurepa. CoorserCrByl6qafi [ara
olrpe4eJr.sJlacb c yqeroM floJro]r(eHrrfl Seuru orrrocureJrbHo MoMeI'Ira olno-
Sil\m1 r{ pagcroflHl{s MerI(Ay trJIaHeraMI{. BrrnO4, noroprrfi Mo}ItHo C[eJIaTb

uB paccMorpeur4fi atux rpa{ur(oB, BtroJlrre auarorr4r{eH ToJrbr(o rrro IzBJIo}fieH-

EoMy.

3artilrc.reuue

IlpegcrannellHble AaIIHLIS orrpeAeJIeIIEO CBtrAereJIbcrByIoT, qro IIpo_xo71(-

,qeHrlre ceKTopr{r,rx rpaHtrq MerfitrJIa}reTHOrO MafHr{THofO rroJlf or{oJlo tronra-

Tepa BJrrrger Ha elo C1ropaAuqecnoe paAUOtrBJIyIIeHIIe. Taxoro a{Se6ra cle-
,qyer o?rugarr,, ecJrrd [e1aMerp6Boe uBilyrlegue loru{repa Cxo[Ho uo csoeft
trpupo[e c (aBpoparlbublM KIIJIoMeTpoBbIM pa[uoI,IBIyrI_eHI[eM) 3eunn, a caMI4

ce1ropHr,re rpagrrqbl coxpaufiIorcx (ycrofiullBbl) [o 5 a. e. O6uapymeuuoe
pa3ilr4que BJIr{.fIHIIfi rpa}Il4q paSHbIx TutroB MO)I(HO trOHfiTb, eCnU IpeAIIOJIO-
.?ItIITb, qTO BeJInqI/IHa troToHa aJIeHTpO]IO8, OCa]fiAaIOqUXCfi B BepXHIOIO I{OHO-

c{epy trJrarrerbr rr orBercrBerrHr,rx Ba paAI4oI43[yseHlde, saBIdcpIT or BI{aKa

Melr{rrJraHerHoro rIoJIfl - aHaJlorr4qlro rol\{y, KaK 9To uMeer Mecro AJI-E 3elt.nra.

Ha Seune BeJrrlqfiIra troror(a gJreKrpor{oB, ocaE([arotrI7txcfl. B I]oJrflpi{yro
3OEy, BOSpaCTaeT B TeX cJlyqaflx, ItoIAa l4MeeTc.fl K0MIIOHeITTa MeEtIJIaHeTHO-

I'O IIOJLII, aHTIUilapaJIJIeJIblIa.fI MaTHIITHOMy IIOJIIO IIJIaI'IeTbI B AaIIIIOM IIHTep-
BaJre MecrHolo BpeMel{fi. C Hosuoft croponrr aroMy CooJBercTByer (EJIfl ce-

Bepr{oro rroJrymapr{fl) cexrop rroJlolltrlreJrblroro BHaHa. C [nernoft cropoHr,r,
naK xopoIIIo I4BBeCTIIO, BalI(Eoe 3r{aqel{I4e uMeeTro?Itl{afi ItoMtroI{eI{Ta MerI(IIJIa-

reruor6 troJr.tr. B Clyuae louzrcpa trona, Kollequo, rpy4uo cnaBarb? B l(a1oft
trMerrEo ItoHHperHOfr xou{urypaquu IIoJIfl peaJl\13yerc.E_ trepecoe4ld}Iegl4e
,CUJIOB6IX tnwufr. MelI(IIJIaI{eTIIorO IIoJI.fl II troJI.fI IJIaHeTLI' ECIrl y'1gg1b, qTO

,qtrtrOJrb lOuurepa OpIIeHTI4pOBaH IIpOTIIBOtroJIOEIIIo SeMIIOMy? paA[OI4SJIyrIe-

Er/te trpErrUMaeTCfi C CeBepEOft rrOJI.EpHOft SOHbI C AHeBIIOft CTOpOIIrI' a Mar-
Earoc{epa rrJrarrerrr trMeer {oprrry [ncna, ycuJreul{ro paA[ou3JlyqeElrfi IIppI
uepexo46 ((-, +) Mo)fier coorBercrBoBarb trepecoe4l41reHEe pagua.nr,uoft

rtoMtrorIerITbI Me?r(uJraEeTrroro troJIfi B UpeAeJrax ceHTopa IIOJTo)fiuTeJlblrofr

uoJrfiplrocrl4.BoncsxoMcJryrrae'06HapymeHIrafiSaBI4cr{MocrbrIoBBoJr'fler
SaHJrroqETb, qTo rpaHuqbr cer(TopoB MelI(trJIaEeTlIofo troJLfI ocralotca yctofi-
quBbrME lla paccTofuufix Eo 5 a.-e., a caMo paA\touBJIyrIeHrIe IO[[ITepa^c^xoAIIo
co crropa[uqec6gM BSMH6IM pa[uotrs1yseHl1eM Ha qacroTax trop.flAr1a 200 xfq.

Mar:i 1977 r.
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AnATEM!rtL I{AY}i CCCP

I{ 3 B E C T I1 fl IT P bI M C H O trt A C T P O O tr{ 3 I4 II E C IT O trT O E C E P B A T O P 14 }I

Tolt LIX, 19i9 r.

rloJrfl PUSOBAHFTOE PA[IrOI4BiLyqEirlIE
IIPOTOHITOIU OEJIACTtr{ IrA coJIHqE 4.Ytl 7974 t'

IIA. BOJIIIAX 1,9; 2,5 n 3,5 cv

A. O. Eavypuu, .A. C. finopamnn, H' II' Eprouent
jI. I4. I{nernor

Paccuotpeno tror.Epl'IsoBaEuoe rlo l(pyry paAl{ouBnyseuue npotouuoit o6nactr ua

Conuqe 4.yfl 1g74 
". 

,ru ror*r^* 1,9;2,5 u 3,5 cu' Ha6;rrogeuur rpoBoAnrrr{cr' ]Ja22-uer

poBoM paAr.roreJrec(ofie I{pnucxoli acrpo(pr.rar.r.recxoft o6cepnatopuu AH CCCP.

O csosrlre peBYJrr,TarbI.

1. Ctenesa rloJrrpr{3aqflfl paAl4ousilyrleglrg JlortaJrr'Eoro ucrosglrrta B paccMarpr'rBae'

MOM AI{aIIaSOHe BOJIII yBeII4s[BaeTC-fi C yMeIIbmeEEeM AII4IIbI BOJIELI'

2. Ilepe4 MOlqHrirM paAr.roBcrrnecKoM, CBfsaEEbIM O trporoEroii gcnr,rurrofi, n teverue

.qByx rlacoB ua6nro4a.uocr' yMeEbmeEl,re cTetrelll{ IIOnflpUSaItrUI{ trBnyqeEtrE JIOKaJILEOIO I{C

Torrnnxa Ea BoJrHe 1,9 clr.
3. Creneur, rroJrEpn3aqr.rtr paAnofisryqeEl{E JIOKaJIBEOTO UCrOqEtrIta Ea BOJIEe 119 clr

sapEAy c o6ulratr [peABCtrJreCKOBbrM yMerrbrrreruelt O6rapyrl(trBaeT I,IBMeEeEIIff CO CpeAEnM

IrepuoAou 20 ttst.
4. Suacesfie crerreEr{ rron.Epr.rsaqrrrr paAuoEBnyqeEtrs Ea aaryxaroqeft qacrE Morr\Eoro

Bclrnecrta 6uuo rntrue, qeM B EaqaJlr'uoii ero craArtr.

THE POLARIZEI] RADIO EMISSION OF THE PROTON REGION ON THE

suN oN JULY 4, 1974 LT THE WAVELENGTHS 1,9; 2,5 AND 3,5 CM' b"v

A. I'.Bachurin,A..S.Duoryashin,N.N.Eriusheu,L.I.Tsuetkou.-"thecircularlypolarized
radio emission of the p.oio. region on the Sun on July 4,7974, at the rvavelengths t'9;
2,5 and 3,5 cm has been studied. The observations were carried out with the 22-meter

radio telescope of the Crimean observatory.
Main results were as follows.
l. The degree oI circular polarization of the local radio source emission in the consi'

dered wavelerrgth 
"urrg. 

increased with decreasing wavelength'
2. Beforelhe beginning of proton Ilare, during two hours the de-creasing of the po'

larization tlegree of loc^I sorrce radio emission or the wavelength 1,9 cm was observed.

3. The degree of circular polarization of the local source radio emission onthiswa'

velengthbefore great burst had variations withthe average period of 20 min.

aI tne value of degree of polarization of the radio emission during decay period of

tho great burst was higher than one at leginning stage'

flporounaa o6racrb Ha coilHqe J\lb 96 tll (McMath T,.gi:" {3043) 4-VII
{g74r. EaxoAr{Jracb s6iluer4 qe}rrparrbHoro MeptrAtraHa (15 S,7W).u 6nna

Bctrbrmeqro aKrIItsIIofi. flonuas lrutencunnocrb paAtroll3ilyqeutrfl (uonxpU-

AoBarrEOrO trJIIOC HetrOJIfiptrSOBaHHOrO) flo1ailbHoro I{CTOqIIIIHa' CBSBaEIIOTO

c erofr rpytruoft, ,u uorrrru^* L,9;2,5 ra 3,5 cna paccMorpefla paHee [2,3]' Cnenrp

Da[I{ouSJlvqeEufl JroHaJIbHOrO I4CTOTTEIIIta UUen ry oco6eIlHocrb, qTo 2, 3

;-Z:ili [g7i r. r.rrrrocrb rroror(a uarryqe]ru.E Ha Borrue 2,5 cu 6una nuue,
qeM Ha BoJIEe 3,5 cu. Ha6nroAalncr, BIraqr{TeJIbHbIe rlSMeHeHI{.g I1IHTSHSUB-

EoCTtr pagtrou3nyqelItrfi I{croqlltrKa co BpeMeIIeM. O6uapyxteubl EeIIpoAon-
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,fiI4TeJIbHr,re Cila6ble BctrJrecnu c Eeo6brqnblM ctrer(TpoM, y ltoropr,rx u;rorHocTE
troroHa paAzotrBryse]JlTfi B paccMarpuBaeMoM Ar{atraBoHe B Mar(ctrMyMe yBe-
JltrquBaracb c yMeHbmeHI{eM AJII{HbI BOJIHrI. 4.VII e erofi o6racTrr BoBHI4HJTa
trporolrHafl Bcrrbrrtrxa, Horopaff conpoBolnAaJracb MoqHbrM BctrJrecHoM paAuo-
u3JIyqeHI,rfi.

_ flpegcraeJrfier 
- 

u Hrepec paccMorperr, troJrflprlraoBaHHoe paAmouBlryqeHue
o6racru Js 96. SAecr Mr,r orpalrr{sfiMcfi r4ayqeurleM troJr.EptrBoBarrHoro uo
fipyry paAr,rousryrrewut (L - .R) erofi o6nacrz 4.Vil ,1,974 r. Ha6rrc4enrx
trpoBeAerlbr ua PT-22 ItAO AH CCCP c IzctroJrBaoBarrraeM rpexxaHaJrr,Horo
pa[rrotroJr.splrMerpa, ortrcaHHoro s l4l.

1. Jloralauuii pa4uoucrouuurt 
]

fpyuua trflreH N 96 uMeJra cJrox(r,yrc crpynrypy. Bapzconxa rpyrrtrbr
c yr(a.3aur4eM Harrpfirfieunocreft MarrrllTrroro troJl.fr B tr.rrrrrax [pr4BeAeHa Ha
przc. t,..narroM rr3 [5]. Ha ocHoBaHurr puc. I Mo]r{Ho BaMerr,rrb, qro onpeAe-
taroq,efi [o trJrotrIaAfr. flBilfle'rctt xBocroBafl rracrb rpylIurr c upeo6na4a-rrrerr
MarHl4Trroro not.s S-ron.spuocru.

Pnc. l, 3apuconxa rpytrtrbr tr.a-

T_eF _Ni 96 ua Cornqe no t5I(Bnl5m UT 4.VII 1974r.) -

Ha puc. 2-4 npegcraBJleHr,I HpuBbre uaMeHerrfi.s zHTeHclrBHocrII troJr.fi-
p14SOBaHHOrO IIO_lpyfy paAr.{or,rsJryrreHr{.s Jror(aJrr,Horo ricroqr{r4Ha, cB.rrBaE-
Horo c rpynnolt N! 96 (uo ocflM op[I{Har orJro}fieHbr Buaqer-rr4rr anrennofi reu-
Ireparypbl Tn), m crerreHll rroJr.rlplraaqrrr{ rraryqeHus 0. 3uaseFrr4fl r4HTeHcfiB-
rrocTz_froJrflplrrBoBaHHoro r4SryqeH[fl CHIZMaTII{Cb C JIeHT CaMOrrI4CqeB cepeS
30 c. vcpe4uglHr,re 81-ABe Mrlryrbr AaHHBre Har{eceHbr rra pnc. 2-4. paapnarr
nprlBbrx B 7h08rn, th02-, 10h36,r 14 llt134'il ur o6ycnonreHrr nepeyctasdnxoft
paAr{oreJrecHorra no MaHcI{Myr{y nonuoft I4HTeI{cr4BHocrpI lzcroqnu1a, Kotopuft,
tro-Br/IAI{MoMy' HecfioJrr,Ito He coBnaAaJr c Maltczr{yMoM rroJlrrpr{aoBaHHoro
zBilyqeHlrr. Ctenens rroJrflprIBarll4r{ oflpeAeJrfiJracb Rar( orrroruegr4e IzHTeHcr4B-
EOCrr4 rroJrEpr{soBaHHoro r43.[yqeHrfl (L - R) n nornoft urrreHclrBr{o crm (L * R)

p- (L-R)l(L+n).
B_paguouanyqe,^u Jro*aJrr,Eoro ucrosHura (cu. pzc. 2-4) n reqe,rre AHfl

upeo6ra4ano ra3ryqenrze, rroJr.EpugoBaEHOe trO JreBOMy npyry.'m"r".r.rurr&ri
troJl.flprrSoBaI{HOrO paAuor4SryseEufi lrcroqrrtrHa trpereprreBaer BaMerr{r,re r{3Nre-
,dofrufr. co BpeMetreu. o6qzft xoA arr4x rasMeHeHzft s reseH[e AH.E B r{eJro.M
cJreAyer xoAy r,raMeuegu.rr rroJruoft uureucusrrocrrr (cu. I2J). B xa.recrse r,r[_
JIrccrpaqrlrr crJralr{eu}rbre HpIlBLre 4nr nonuoft rzHTerrcrrBrroc'rfr. u. rrorrflprzaoBarr-
Horo r4BryqeErr.fr B r{ErepBaJre 11t'20m - 13h50'n uT npure4enr,r nf przc. 5.
Crnaxrrasanrre rrpoBoAnJrocb rryrei\{ rrocJreAoBarerrr,Horo (cHo:rnaarqero) ycpeaue-
ulr.E Aalrnbrx rro rpeM TorrHaM. tr4A pUC. 5 lrOxrno Br4Aerr, o6ulee coorBercrBr4e
4e:raneft Ha HpIdBI;rx, oAlrano ua6nro4arorcfi orAeJrbl{ble or.rruqlafl B rrr4x rra pa3-
Ebrx AJIIIHaX ronn. Bapraal{url IrHTeIrcIrB}Iocrr4 [oJlffpr4aoBar{Hoto paAuor4Bryqe-
nza (crt. pnc. 2-4) cocroflT r{art r4B 6rrcrpr,rx raaueuenrafi, cBrr3arrrrbrx co
BCtrJIeCHaMrn, Tafi fi OTrlOCr4TeJrbHO trJraBHhrx {lyxryaqlrft za"nyver.rzfi calroro
JIOr(aJrr,HOrO u0roqr{vHa. Bcnnecnz BoBEur{aJrr4 rpy[Ilalrfi, ]ranpr,IMep s gh00m
u 10h30- UT; n trepBoM cryqae orrrd Bog.rnnaJru rrprrMep,o *epe, l0 uzN,
Bo BropoM - qepee 16 uur,
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FIa gorue 1,9 clr trrartcr4lraJrhl{brc orrtJrouerufl rerur,v}rr,r auTerrlroft renrnepa-
TypLI JronaJrblroro zcroalur4na (6ea y.rera 6o.rtsrrrrax ncn;recxon) B reqeHr{e AEfl
cocraBJrflror rrpr{r{epuo + 2000 K upra cpeAHeilr B}raqe}rrzr4 3000 K; Ha BoJrHe
2,5 cw + 1000 K upu cpeArreM BHaqenr4r,r 4000 K; Ha Borrrre i3,5 cm + 800 K
uprr cpeAHexr BHarrerrr4u 3000 K. Orrrocrarerr,uo 6onruroe ornJroHeHr{e a}rreu}Iofr
TeMneparypll or cpeAHero BHaareHr,tfl rra BoJrrre 1,9 cu Br,rBBarro Brraqr4TeJrbubrM
rrolrrr)fieHr4eM ee Harrr4Hafl c t2ll00rn lJT.

lIz puc. 2-4 nugtto, rlro xo4 ItpI4BbIx AJIfl crenel1l4 noJlflpl4Baql4lt Aocraroq-
HO XOpOIIIO ItoppeJrr4pyeT C xOAoM fipr4Brix A"rr.fr r4rrrerrcr4BHocrr4 rroJr.frpr4rsoBaH-
Horo uBryqenzx. Cpegnflrr Ba AeHb crerreflb rroJrflpr{Baqr4r{ JronaJrbrroro zcroaruu-
Ka rra BoJrrrax 1,9;2r5 ra 3,5 cu 6ea yuera 6onr,ruux BcrrJroclroB rd yr(aaarrHoro
Bbrlrre cna/(a ar-rrennoft Tex{fieparypr,r noJlrrpr4BoBarrrrot'o ?raflyqeHl,r.fi Ha BoJIIre
1.,9 cu cocraBJr.ser coorBercrBeuno 17, l1 w7 %. Tanranr o6paaorr, B paccl{arprr-
BaeMoM Al4arrasolle AJrrrlr BoJrH crerreHr, npyroroft no,rrfpr4aartrr,rrd paAr,ror4aryqe-
IrILs Jlol{aJlbr'roro r4croqHr4r{a 4.\rII 1974 t. pacrer c vr{eHbruer{rrerl AJrrrHr,r
BOJIIIbI.

Cne4yer ori\{erl4Tr, paarl4qHblfi xapar{Tep I4Br{eIreIrI{rr Berr4srrHbr p }ra paarrr,Ix
BoJrHax HefiocpeAcrBerruo rrocJre BcrrJrecna, HarraBueroc.s n 6h40't UT, n r4HTep-
BaJre Bpen{eHra 7h00m - Bh00m UT. Ha BoJrHe 3,5 cnr crerrerlb rroJrflpr{Baqrru
IrocJIe BcrrJrecna ocraBaJracE, panuofi AoBcnJrecnoBoMy Brlaqeuum. Ha BoJrEe
2,5 cv ee BI-IaqeHI{e rrocJle BcnJrecna yr[eHbrrrrdJrocE, rro cpaBHerr]rrc co Brraqeur{eM
Ao BctrJrecfia rr B paccr\,rarpr4BaeMol{ rrpoMe}r{yrne BpeN{eH\L (7hQQm - 

gtQgm g1';
ocTaBaJrocE npu6rrmamre;lr,rlo trocro.gHHr;rM. Ha soflr-re 1,9 clr Buaqeur.re p
EetrocpeAcrBeHHo rrocJre BcrrJrecxa 6brilo agacureJrllro Htr{}ne, qeM Ao BcnJrecra.

2. Bcrurecx paAuou3ilyqeHr.rs,
crg3anHrrii c uporoHnofi ncrr,rurnoii

flpuuepuo n 13h51n,,6 UT 4.VII 1974 r. HaqaJrcfl norqunrfi paAr4oBcrrrecfi,
cn.gBauur,rfi c [poroHrlofi scubruxoft. Bcnrrurxa Hacala paBBrrBarbc.fl n roxHofi
qacrtr xBocroBoro rr.rrrlra r{e}r{Ay l{arrrurHbrMrr rroJr.,rMrr paarrr,rx B}raHoB [1, 5, 6].
Osa Ha6[roAaJracb s 6eroM cBere r4 oxBarr,rBaJra o6racrra co ctorxnoft crpyr{ry-
pofi Marutrruoro no.rs [7].

IIpe7ecnnecrcoeorc ttBtteH,enufl. Bpeueuuoft xo4 uo.nuofi rlHreHcr4BHocru
. paAlroI4SJIyqe[I4.s JIoHaJI6HOIO I4CTOqHrrr(a nepeA r\{Oqr{brM BCfrrrecKoN{ }ra

BoJrrrax 7,9; 2,5 z 3,5 cu olracau s [2].
3gecr, paccMorpr{n{ I{aMerreur,rfl noJr.Ep\tBoBaHrroro paA[o14aryqeHrdfl JroHaJrr,-

Horo r4crosrrr{Ha rrepeA BcnJrecnoM B riHrepBaJre 1th20m - 13h50'n UT. Co-
orBercrByrotr{ue yqacrxrd crJraxreuHr,rx Hpr4Br,rx [praBeAelrbr rra pr4c. 5. flo orrau
AaHHrrrM 6rrrrz sbrqracJrerrhl BHarreHr,rfi crerreur4 rroJr.rrpr{Bar{ur (prac. 6).

Ha ocuosauvrlt pfic. 6 cre4yer oco6o uollvepnrryrb ro.r draxr, rrro nepeA
BclJrecxoM B TeqeHlae AByx qacoB ua6rro4anocb yN{eHbrrreHr4e crerreHrr rroJrnpu-
Baql{v JI0I{aJIr,HoIO I4crOsHuRa IIa BOITHe 1,9 Cu; Ba paccMaTprasaeMrrfi r{rlrepBaJl
BpeMeurr BHarre[r4e p yMe]rr,rxr4Jrocb c 15 go 5%. Ilonnpvlarrytfl Ha BoJrHax
2,5 u 3,5 cM I4BMelr.EJracr, Bnarrr{TeJrr,Ho Meur;rre. Hapn4y c o6qr,ru claAoM
rroJrflpr{Bar{rr.fl rra BoJrHe 1,9 cu Ilcrrr,rrr,rBaer {nyxryaqull co cpeAnrrr{ nepr4o-
Rolr 20 uran (cnr. prac. 6). Xapaxrepnbre lraMerreuilfl crerreur{ noJrflpr{Barg4u
Molr{Ho BaMerrirr, I4 rra nprdBr{x AJrrr AJrrrI{ BoJrH 2r5 v 3rb cM, oAHaKo r{B-Ba
cJro)fiIlocrr{ arrrx Bapr4aqrzfi ronopzrr, cro-rrd6o onpeAeJreurroe o r4x rreprroAe
saTpyAHr{TeJrLHo.

Pa1uoecnt"ecn. Ha puc. 7 u B upe;trcraBJrerr paAr{oBcrrJrecn B rrorr.rrpr4soBan-
HoM rro Hpyry fiBJryqenr,trd Ea BoJrHax 2,5 u 1,9 clr coorBercrBeur{o. Bcu.necH
trocrpoen rro roqraM, cnflrr,rM c aaurzcefi na6rro4errrzft uepea 6 c. Ha arr,rx xte
pI4CyIlHaX BHUBy AaHLI HpI4BbIe r{BMeHer{I/I.fi cTetreHr4 rrorr.EpllSarIrrn paAr4or.rsny-
qeHfffl Bo BpeMfl BcrrJrecxa. R u L o6oeuasaor BHaH troJrffpueaquu: ,R -no npaBoMy Hpyry, L - to JreBoMy Hpyry. flpra nocrpoeur4n r{pr{Br,rx pwc. 7
ra B uanyueHue Jrol{aJrr,Eoro ucroqrrr4r{a Ee ucnrroqaJrocr. flaunue o BcrrJrecfie
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sa BoilEe 3,5 cu Ee trpr,rBoAflrc.E, raH HaH paAtroMerp 6un treperpy)fieE cErEa-
JIOM.

,(nx uolrprraoBauuoro paAuouBilyrrenun scujTecna orMeruM cJreAyroque
oco6ennocru. Ha o6eux BoJrEax BctrJrecrt ycJroBHo Morr(Eo paaAeJrurB Ea ABe
rlacTr.r; trepBafi qacT6 oxBaTr,rBaeT uErepBaJr BpeMeEr{ oT lraqaJra BctrJlecfta
4o 13h55,,,5 UT, Bropafi - or 13h56m 4o Honqa BctrJrecna. Mext4y aruMu
qacr.EMV B trepuoA c t3h55m go t3n56m UT norxpu3oBaErroe raanyuerue 6rrno
6ruano n HyJrro.

I-IasoJrue 1,9 crrt B Haqare BcIrJIecHa na6;rrogaracr cMerra Brrana troJrrprraa-
rlrrr4, Ha BoJrHe 2r5 cv raHoft cMerrBr sHaHa re 6ruo. o6qzfi xoA usMeEeHrr.E
cretreEr{ rroJI.Epu3aqr{ril Ea BorrEax 1,9 n 2,5 cM EecfiOJrbHO pa3rtrqaercfi.
B qe;rou Bo BpeMfi BctrJrecna upeo6,ra4ana troJrrrpuaaqrd.s Iro JreBoMy apyry.

SnaseHrae cretrenlt troJlfipr.,raaqult paAr4ol,raJryrreul4.fl no rropoft qacrr{ sctr;rec-
Ha (uauuuaa c 13h56t) Bbrme, qeM B trepBoftsacru ee; fi HoHqy BcrrJrecna cretregb
troJrfipr{aaquu cuoBa-yMerrbrrrrlrJracB. Maxcrzua;nnHoe BnaqeHrre p Bo BpeMg
BctrJrecna Ha BoJrHe 2,5 cm ra6;rroganocB trpr{Mepuo B 14h01m,8 u coorarnx-
uo 35%, a Ha BorrHe 1,9 clr 22% (a 13h57rn,9).

Paccuarpunaelrr,rt-nclJrecx paArror4aJryrrerrur Ha qacrore 17 llq (?." =,
= 1,8 cu) ouracau s [8]. CouocraBJreHue xoAa troJrfipragaqr{u rra BoJrEe 1,9 cu
c AaHHr,rMr4r [BI uapaay c coBlaAeHzeru o6napy?nr4Baer r{eKoropbre paBrtrqE.E
B Btraqerrl{.Ex cretreurr troJrfpr4aaql{2. Bo-uepnblx, HaMu BaperrrcrprrpoBarra
cMeua Br{ana troJrflpr4Barllrlt B Earrailbroft cta4ura BctrJrecxa. Bo-rroprrx, Mancrr-
MaJrblroe BHaqeHIte p Ir ero Berldqr4Ha no nropofi qacrr4 BctrJrecHa Ea BoJII{e
1,9 crr HtLH{e, .reM s IB]. Ha6nrogaerubre paaruqu.fl cftopee ncero o6ycroBJreEbr paB-
JIr4qr{eM AttarpaMMbr HatrpaBJIeIIHocTIr aHTeEII paAuOTeJrecHOrrOB, I{CIIOJIT,SyeMEIX
glx na6lro4euuft. B [8] ua6ruo4errlrfl IrpoBoAtltr:rzrcb na nraroft arrreErre c AuaMer-
poM BepxaJra 80 cu [9J u upzurrMaJrocb paAuouailyrrenue or ncero Coruqa.
B saueM cryqae perl4crpr,rpoBaJrocr, paAuonBilyrreuue orAeJrbgo or aHrr.rrnoft
o6nacrrz (,roxarrnoro ucroqur4na), r4e BoautrfiJra Bcrrbrmxa.

B aannrosenrre Ha plrc. 9 trprrBoAtrM Ronurc Batrucu paAuoBculrecr(a B
rroJrflpr4BoBarruoM uarryseHurr. Eror BctrJrecft (uancuruylr ero EacrytrrrJr B
llhllttl UT) onzcan s 12) fi o6na4at ueo6rrsubrr.r ctrenrpoM; trrrrrencrrBEocrb
uaJryqeEr{.t ero BoapacraJla c yMelrblrreEueM AJItrEbr BoJTEEI B AuatraBoue 1,9-
3,5 crvr. Ha prac. 9 ua ncex BoJrrrax ornJrorrerufl npuBbrx or o6qero (opal-
BctrJrecxoBoro) yponux BBepx coorBercrByror upeo6naAarrurc trpaBotroJrflpr(Bo-
Barluoro (.R), ruzs - JreBorroJrflpuaoBaEuoro (Z) paguozauyueuufi.

ItaH rra4no r,ra prrc. 9, xapanrep BcrrJrecna B troJrEprrBoBaEEoM trBryqenuu
crrJrr,Ho orJluqaeTc.E Ha paSrrbrx BoJrEax. Ha nonue 1,9 cu o6napyxunaercx
peBHafi cMeEa BHafta troJrflprrBaqrdr. Ha sorue 2,5 cwr cMerra Brraxa trpoucxoAuJla
orrrocrrreJrbEo MeAJreHEee rir rla Meubmyrc Berrtqlluy. Ha no;rse 3,5 cu ona
ue na6rrogaJracb noo6qe.

Sanilroqerrue

Pacclrorpeuze aatuceft pa4trouailyrreHr{fi rrporounoft o6tacrtr rra Coluqe
A,VII 1974 r. Ea BoJrHax 1,9; 2,5 u 3,5 cM rroaBoJr.Eer cAeJrarb cJreAvroqr{e
BErBOAbr.

1. Crenenr rrorrrprraarlrutr paAr.rouBilyrreurrg JroRaJrbgoro ucroqtrufta
B paccMaTpuBaeMoM Ar[atraBoHe BoJIE yBeJltrqEBaeTc.fi c yMeEbrrreEEeM AJrtrEbI
BOJIHhI.

2. flepeg Morqr{brM paAr,roBcrrJrecr(oM, cB.flaauEbrM c uporouuoft acurrmfioft,
B reqeHtre AByx qacoB na6lrogatocb yMeubrrreEue cretreru rroJrfipuBaquq EBJry-
IIeEufl JlonaJlbr{oro ucroquuna Ha BoJrEe 119 clr.

3. llo.rxpuaaqu.E paAuotrBJryqerrufi rra Baryxaroqeft uactz Moquoro BctrJrec-
na 6rrna Bhrrrre, qeM B ua.Iarsuofi ero cTaArrrt.

4. Creuesr troJrrrptrBaqnrr pa4uor[sJryqeufifi JrofiaJrbuoro ucroqurrr(a rra
BoJIrre 1,9 crr EapflAy c o6qum [peABctrJrecnoBbrM yMerrbrrreHr4eM r(ctrbrrbrBaer
Baplraqzrr c trepr4oAoM rrpuMeplro 20 wus..
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5. B ua,rafiruoft cra4uu Moquoro paArroBcEJIecna na6nlogaJlacb cMeEa aEafia

lroJrflplrBaql4l4 Ira BoJIrre 2r9 cut.

6. go BpeME cna6oro BctrJIecHa, rrarlaBruerocn r 1lhl5m,1 UT, Baperuc-
Tpr,rpoBarra pe3r(a.fi cMeHa BHaKa rroJI.EpaBaIIIrtr uSilyrleEur (n teuenue Eecr(oJIb-

It1ax-ce6yrrg) Ha BoJIIIax 7,9 n 2,5 crrt. Ha BoJIIIe 3,5 Crvr aroft cuenrr BIIafia

rroJr.fipuBallulr Ee 6rrro.
7. B zalrenerruffx rrrrreEclrBEocrrr troJrHoro paAIroI{sJIyrIeEIIfi JlofiaJlbl{oro

r(croqlluHa, troJIflpI,IsOBaHHOrO no Hpyry I{sJIyqeHIr.E Ilt cretreHu troJlflpusaqull
Bo BpeMeHfi o6uapymuaaercfi otrpeAeJlerruoe coorBercrBtre.

flpurocum rny6bHyrc 6narogapuocrr afiaAeMxr(y A. E. Cenepnouy Ba

BaMeqaHr{.s H cTarbe. Bnarogaprau Tan}fie M. A. Muponona Ba TexEfiqecfioe
o6ecueseH[e na6nlogeuuft u E. M. Eprcmeny aa o{opuneulte pucyg1oB.

Maft 1977 r.
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PESyJIbTATBT HAEJTTOIIEHmfl
COilHEIIHOIO SATMEHMfl 29 AIPEJIfl 1976 r.

HA BOJIHE 10 ciw

IO, (D. IOponcnraii, O. Alrnapec

trila cparrouzfi pe3yrrbraror ra6uro4euu.s paAuo3arMesaft22.lX 1968 r., 7.III 1970 r.
n29.lY 1976 r. rafigeuo, uro a{{enrranua.a reMueparypa yqacrroB EeBoBMyqeEr{oro Cors-.
qa IrBMeE.Eerc.fi B reqeEue 1{-netuero rIuKJra or 40 ,103 K n uaxculryrue go 28 .103 K s yuuu-
MyMe anrrrBEocrz. Hau6o.iree .spfiue AeraJrlr panuotrBrryseutrE arrrrBuofi o6nacrra rra BoJrEo
10 cnt cocpegoroqeubr EaA .EApaMtr Ir.ETeE tr tro paBMepaM 6nuanr.r x uraM. tr4x rpxocrra.E reM-
rreparypa Eop.nAKa (2 -+ 3) .106 K. flocue ro.sareEr4.E BctrJrecEa s o6racrz $roxxyra ra4
pacuanmefic.r EaI{aEyEe rpynnofi trflreu Boarrrrn rosequr,rft paAr{oucrorrHln c apxocruoii
reMtreparypoft oxo.ro 3,4.108 K.

OBSERVATION RESULTS OF THE SOLAR ECLIPSE AT CRIMEA ON 29 AP-
RIL' 1976 AT WAYELENGTH 10 cm, by yu.yuroushy, o.Aluares.- It was shown
from comparison of the eclipses on 22 september, 1g68, on 7 March, 1g70 and on 2g Ap-
ril, 1976 that effective temperature of the undisturbed regions on the Sun changed during
the tl-year cycle from 40.103oK at maximum to 28.103 K at minimum of the activity.
Most bright details of the radio emission of active regions at wavelengtrh 10 cm rvere pla-
ced above sunspot's umbra. Dimensions of the details were comparable with dimensi-
ons of the umbra. Brightness temperature of these details was about (2 - 3).100 K. The
spot radio source arouse after the appearance of the outburst in plage regions above dis-
sipated sunspot group, Its brightness temperature \\ras about 3,4 .108 K.

IIa6nrogeur.l.rr BarMenr{.fl Ha BoJrHe 10 cna [poBoA]rJrracL c rroMoqbro paAr4o-
TeJrecxotra, r4MeBmero [apa6orrlsecxyro arrrerrHy c paar,repaMrr 3,5 X 7 u
u troBBoJr.trBrlrero perr4crpl4poBarb r{BMeHeHr{.a rrJrorHocrr4 rroroKa paAl,IouBryqe-
]d.frfl c roslIocrbro or{oJro 0,5%. tr{cuolr,aonaJrc.E BrrepBrre rrpr4l{euerlnr,rft uauz-
gnr ua6rro4esrzfi earuerlur' 20.Y 1966 r. HBaBZHyJreBofi uero4 c r\,ruoronparubn\r
yBeruqelIueM ruacrura6a Ba[r{cr4 [1]. O6crosreJrbcrBa BarMeur,r.fl B nyrrr{re.
ua6rrogenrft 6ttnu AocraroqHo 6.rraroupuarHEr. I noHraxr rrpor4cxopmr- r;lrrmaw
r{ecrHoro rroJryArrfl, lt B cBtrsrt c 3rr4N{ {ryxryaqrzu crzrHaJra ar}roc4epEoro
nportcxolr{AeHLIfl 6tttw tvttrrttrMaJrE,Hbr. Mereoponorr4rrecKr4e ycJroBr{.rr raH}fie
6rrru yAonr erB o prdreJrbHbIMrr.

O6qllfi Br4A lrBMerleuil.fl rrJrorHocT[ rroroxa B TeqeHZe BarMerrr4fl noI{aBaE Ea
prtc. 7 (cnnournaa rrm:nua). Ha aarucu AocraroqHo orqerJrr{Bo BrrAHbr peBrue
rzBMeHeur{fl rloror{a, cB.rraaHI{Ere c ornpbrrr{eM JroHaJrlHbrx r{croqHr4KoB (4era;rz,
orMeseEEbre qzSpaiulr 1'-4'), B nrouenr }raHcrrMaJrr,Hofi {aarr BarMeEu.rr
(-1tt'0Bo. UT) nce Jror{aJrrHbre vcrosurznr4 6r,rnr aaHpr,rrbr ArdcnoM JIynm. Vsacr-
HII Barrl4cr4 5-8 naror BoaMornuocrb r.{ccJreAoBarr, o6Jracrrr Connqa, cro6ogurre
or flcHo Bbrpa)fieuHr,rx HoMlaxTrrbrx r,rcroqur4r{oB. Ha puc.2 ilonaBaEbr pafioErr
AI4CHa, COOTBeTCTByTOIqUe ynOMEH,'yTr,rM Br,r[re yqaCTKaM 3antrCfi BaTMeIrtr.E.
f ycroft Ixrplzx oBnofi o6oauaqeru,r Jror( aJr bHhr e p aArror{croqHnr{ 1r, peAroft rtrTpu-
xosxoft - o6JracrlI Conuqa, He BHrroqarcqr4e HoMrraHT]rbrx r{croqlrlrr(oB.

flnornocrr uoror(a paA[orrarytreuzr Conuqa nepeA BarMerrrneM B th00m UT
29.IV 1976 r. Ha BoJrHe t0 cru cocraBJr.sJra rro ]ramrrM uoMepeutrfiM:
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Puc. 1. Xo4 hanreueuufi trJroruocrrr rroror(a paArdor4BJrysertr.rl CoJrEIla B Teqelrrle BarMeI{IlrI

76. L0-22 Br/u2 .Iq. flepuo4uvecfiu e RaJrr.r6poBr(u B reqeur,re BarMerrtr fl rronaaaJrlr,
qro yxoA Roa66rrql{eETa ycr4Jrer{Ilrl paAlroMerpa cocraBI4JI oKoJro 3%, upllueu
,trBMerreEue ycrIJreHrIE IrpotrcxoAuJro trppl6rr.{BtrTeJrbrro JrIrHefiHo B TeqeEz e
,Bcero BpeMeEtr Ea6ilIoAeEuft. Huaauuynenoft MeroA yI\{eEr,ulaer ourIa6Hy

'Ea6rroAeruft, nrranauuyro yxoAoM Hoa{{zqrteura ycl4Jrerrilfl.. B EaIrIeM cryqae
trpu ueoTIInpaTHoM pacTfl?r(eE\1ff MacmTa6a Batrr/tcu ucHa]r(eHld.fi He npeBbIIrraJIIlI

'0,50/o trorofia pa[I.rofl3ilyrreErr.fi BrresarMeHEoro corrqa. Hpznar Ha pl{c. I
itrpeAcraBJreEa y}Ite c yqeroM yxoAa Hoo{suqueHra ycuJreHrfl.

floc;re Bbrqrzrautr.s rrB Berrrqnubr troJrlroro trorona BHeBarMeflHoro CorHqa
paEr.ro?rsryrreHr{.fl Jror(aJrbH},rx ucrosHtrrnoB 1-4 6wxro troryrlefio SHaqeHI{e
ypoPHrr rroroHa HeBoBMyqeHHoro CoJrr.Iqa, ofiaBaBmeec.rl patsHEIM 66.t0-22 BrI*rz.
.Iq.B r{oMenr rIelrrpaJrbllofi Saarr BarMelllrfl (q.{.sa puc. t) octa:rosHrrfi
rroror( cocraBr{Jr 2L.70122 Br/ru2.fq, unz 0,31 norona rreBoBMyqeuHoro CoilHqa'
llcxo!,rt r4B aroro rt cq^rratrl rrro trocre Bbrur4TaHn.E paArro\r3JlyqeHrrff JIofiaJrbHEIx
lrcroqurar(oB ocraBmeec.fl r4arryqeHze o6ggauo cBoI{M trpoucxoxt,4eHr{eM paBI{o-
MepHo I{BJryrlarcqeMy Ar{cxy, Haxo[r{M paaMep paruto4l{cna, xo:roprrft [oJryqaer-
.cfl paBlrbrM 1,07 Ro (/?o - pa4lryc $oroc{epn Co.nnqa). Ha prc. 1 urrpraxonofi
npranoft tror(aBaH xoA Baxpbrrrrfl trJIoIqaAr{ TaHoro paBHoMepHoro .rlpItoro
Ar{cHa.

Ha yuacrne 5 c 10h05m ge t0h35n} ara HprrBarr trpartruqecrr,t coBrragaer
"c pearr,uofi xpunoft BarMeHIr.E. 3S{enrranua.E reMreparypa 3ar(pBrsaelllefic.E
,B yHaSaIrHOM r{r.rrepBafle aracTr,I [I4cRa paBHa

asl,2l'l'ctt (5): -ffi : 31,18'103 i(,

rqe AS :, 77,3. 10-22 Bt/u'.fq - I{BMeI'IeHI4e rloror(a Ba Bperrfl c 10h05m
tro 10h3-rmuT, l,:10 cnr - Arrrrua nornr,i, b:1",38.r9-zs [,mhpa[ -
trocroflr.rni.lrr Eonr,quana, fJas:7,6.10-5 cp - reJlecnr,rft yron, rIoA noropllM
Br4[err [r4cr c paAl4ycoM, paB]Ibrlr 1,07 pagryca Sotoc{eprr (n AeHb BarMe-
uma R6:952",67 l2l), A - rlJlotr{aAb AnIcHa B rIpoI4BBoJrbHbIx eflrrurnqax'
LA - uacru nnorqaAra, Bar(pbrBaBma.rrcfi B rzurepBaJre 10h05m - 10h35m UT.

Ofirraxo l rirrrrepBaJrax BpeMeHIa tth35m - 11h50m u 12h05rn 
-12h30'na{Sertrunua.fi TeMneparypa BaHpBIBaBrlrrlxc.fl yqacrnoB 6 u 7 nonyuaer:cr

sar\re'rllo IlIlIKe: 7s0(o) : 28,8'103 K , To6 ttl: 28,7'103 K. floryuenuuft
peayJrbrar cBra[ereJrr,crByer o roM, qro g o6racru 5 uaxo[utc.s I4crosH[n
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2. Pacuonoxeutre Ea gracxe Couuqa trccJreAyeMbrx o6nacteri Ir JroraJrbubrx ucrognu-

Puc. 3. Paguouao(porrr Connqa Ea BoJrEe {,35 cu B AeEr' Ba?Meullfl

troBbrmeHrloro Ilr3JryqeHrr.s c-pa3MlrrbrMr4 rpaHr4r{aMlr, IeficrnrarenbHo, rrplr
cpaBHeHrau c paArzor(aptofi Coruqa, tro.ryrreuuofi na BoJrHe 1,35 crrt 2g.iv
1976 r. s 8h10^ [3] c noruontrbro pa4r{oreJrecfiotra PT-22, Br,rrrcr{.Eercfi, qro
o6.nacrr 5 saxsarrrsaJra paAraor{crosuzr B ceBepo-Ba[aAHoM HBaApanre (puc. 3).
Cregonarenrno, AJr.s oqerrxlr a{{exrusHofi re}.[reparypbr rreBoBMyn{eurroro
Colnqa eror yrracror( Ancxa rre roArrrc.a. Ans arofi qenz 6ousme troAxoAr4T
o6tracrr 6, xoropaa He BxJrloqaer BaMerHErx Jror(aJrbHbrx rrcToqHrrxoB II a6Baro-
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tpuc, 4, I/Iailreuesl,Ie peanruoii trJrorqaAr[ trflreE rrplt rrx trpoxoEtAeElrr4 rro gracHy Coruqa

{[flomEaE :Jlfi:flufr - cyMMapEaE flJrorrlaEb rpyfirlbl, IrrrprrxoBaE - IlrolqaAb uar.r6ourutero nnrua

pr{aJrbrroro pafioua l,6tuzu JrLIM6a, rAe Mo}Her ua6rro[a:rr,c.g rIoBbrIUeHLIe

pagrorpnOcrr,r. O pealrHocrl{ ranoro flo.Epsauu.s cBIIAereJIbCrnyer aSdle1tun-
Hafi reMtreparypa aour,I 8 (clr. pfic. 2)1 noJlyql.4Bmaflcfl paBHofi rao (a) :
: 35,7. 103 K, rrro BaMerHo rpeBllmaer a{{exrunuyrc reMreparypy I{eHrpaJI6-
Hofi qacrr.r [ucxa (aorrll 6), panuyrc Zai (o) : (28 + 3)'103 K.

Pauee [4] rosuo ranuM ,fie MeroAoM HaMr{ 6r,rJro trpoBeAelro orrpeAeJreHlle

a{{exrunnofi teuueparypr,I HeBoBMyq,eHIbrx-,yqacrroB trrtcna Connqa rro

ni6.rrroAeruflM BarrreHrIft 7.III 1970 r. fi 22.IX t96B r. Bruo safiAeHo, qro
IaO(rsoa): (37 +4).103 K u Za.p(rgzo) : (40 +-4)'103 K. Couoc:rasn.nrr
:arI,I BerIaqI,lHr,I c rroJryqeHHr,rM Bbrrrle BlraqeHueM e{{en:runuofi reuleparypnr
.[Jrfl rreBoBMyrqeurloro yqacrr(a Alrcna 6, nerxo Bl{[erb, qro paBrIzrII,Ie BIraqIzreJIb-
Ho rrpeB6rmae:r norperuHocrlL zalrepenzfi. Tan nax SarMeHIz.fI t96B u 1970 rr.
npr4xoArzJrr4cb Ha ro[br r\faxcrrMyMa connequofi anrrrBHocrla, a BarMeHlze tg76 r.
trporrcxoArrJro B6rilBr,r MrrHrrMyMa oArrr{rraAr{arlaJleruero rII4r(Jra, To orclo4a
,cJreAyer, rITo a{{exunuafl TeMrreparypa rIeBoB}rytrIeHHbrx qerlrpaJrbrtlrx
yuacixoa Ar4cra Co,nnqa i\{elI,flJlacb B TeseHLIe [aIIHoro tl-letnero qrlr(Jla

or 40.103 K B MaKCIIN{yMe Uo 28.103 K B MI{HI{MyMe coJlHeqHoft axrr4suoctz.
3ro cnraqereJrbcrByer o cyrlecrBennofi nepectpoftHe HI4)r{IrIrx cJIoeB Kopol{br
'Co;ruqa B TeqeHI4e 1t-nernero qrrr(Jla.

flepefigelr H paccMorperrraro Jror(aJrbHbrx r4croqllldKoB, SaperllcrpI{poBaIIHbrx
Bo BpeM.rI BarMelrl{fl. Canrrlr MorqHr,rM llcrorrHufioM flr,lrftllcfl. zcrosur,Ix 3.
,Ou 6nrn cB.saarr c eAl{IrcrBeunoft s oror Aelrb rpynuofi rrflTerr N9 24 (no 4an-
rmriu [5]). Ipyuna BrIepBr,Ie ro.fIBI{JIacb 6.III 1976 I. II K MoMerlry sarMeuILE
fipoxo[rlJra tro [rlcny tpe:ruft paa. Xapanrep r4sMerrerrrd.fl qeaItl-{oft unorqa4ra
trflrerr B reqeHlre eroro npoxolr(Aelll4.E rIJrJIIocrpr'Ipyercfl prrc. 4. [\o26. IV rp.yuua
'6rrra Cra6z.nr,soft u ee CyMMapHaf IIJIotr{a[b trpaHTIiqeCKI4 OrrpeAeJIgJIaCb
.Jrr{rrrb rrJrotrIaAblo Hal46oilr,rlelo rI.ErIra. B re.reuue 27 v 2B.IV xax cyMMapHafl
rrJrotrIa[b, Tar( r4 nJrotqa[], uarz6o.nruero rr.flr]ra Hecr(oJIbno yMeubItrIzJracb.
,OAnaxo 29.IV lrJrolr{aAr, rpyrrrrbl peBno BoapocJra Ba cser yBerrtqeHllfl qr.rcfla

r{ nJrorrla4fi trflreIr n cenepuoft 14 BarraflHoft qacr.sx rpyurbr. flnoqa4r uaz-
.6o.nr,ruero rr.flTua trpr{ aroM cyrqecrBerrHo He riraMelrrrJracb I{ Aa}fie IrecKoJIt,Ko
yMeHbIUI4flaCb.

Axruaraaaqzfl rpyrrtrbl coupoBolr{[aJlacb yBeJruqeHr{eM rrJrorlrocTrr rlorona
Ha BoJrr{e 10 cu c 72.L0-22 Bt/n2.fq 2B.IV to B0'70-22 B'r/ruz'lq 30'IV.
'Taxrau o6paaou, BarMeHr{e BaxBarbrBaJro [eprlog 6ucrporo paBBI4rIdfl rpytrtrbr
f,r cBffBaurroro c Hefl JIoKaJrbHoro ltcrosullxa.

V.racrxu xpunofi paArrogarMerrr{.s, coorBercrByloqlre ItHTepBaJIaM Bar(pLITI,Ifl
u orr(pr,rrr{.8 JroKaJrr,Horo r4crorrHl,IHar 0B.EBaHrroro c rpynnoft Ni| 24, pa3Aeil-qlcrcE

c

.700

/oo

123

/t/9 26



,t, /o-" E*7.rr.74
V\ (\

\
h\-.
a\

z\
\\

\l)
)
S.\L\
,\

\ ---
r\

\\

\
\r\ 44

\\

Z

\\\\
\

\
\q \

\-
gh.fz^ uJ .f4 f,6 ,f7 ,fE ,ft- ur

Puc. 5. I{arrleuesrae rrJrorEocrrr troToRa npl4 sanpbrrlrr4 rpytrtrbr nsren N 24

rra rrJraBlroe yMeHr,meurre troroxa npfi troAxoAe lrau6a Jlyur,r fl rpytrfle rr.Ereu
r4 pesxoe ero yMeubmeHlrre npl{ Bar(prrrrard cat{rax rrrrreH (crrl. yuacrnm 2 u I
Ha pr4c. 1). B cootnercrBrlrz c BrllM ycJroBHo paBAeJrrrr{ r{croqHrzn pa4uor,taryse-
Hr,rfl rla Ase o6racrz: o6nacrr, 2, nexraulyro B cropoue or u.flTeu rr cB.rrsalrlryror
rro-Br4AraMoMy, c [oBbr[]euur,rN[ paAraor4alyqeuraeM Snoxxyna, ompyffiaBmero
rpynny, z o6;ractr 3, anntouarorqyro HaH paArlofiBryqe]rr4e HaA rrflTr{aMrr,
TaK rr orrrocrzTeJrbrio c.na6oe r4BJIyrreHZe $noxryra.

3anpr,rrze It orr(pbrrne o6.nacrra Sroxxyna 2 conpoaomAaJrocb I4BMeHeutrreM
rroror{a AS ua Belrrrrr4Hy or(oJlo 2'70-22 Br/m2.Iq. Paarueprr o6nacrra s Ha-
rrpaBJreHr4r4 Bal{pbrrlr.fl rr oTxphrrllg oxaaaJrllc}, paBHbrr\rr4 2'r1, x 3',6 coorner-
crBeHHo. Tax Hax cyqecrBenlrbrx Heo4Hopognocrefi B rrslrerreHrrlr troroxa
r:ra Banricrd r,re o6napyxrr{Baercs, To B trpe[troJrox(e]rr4r{ paBnoMepHofi apxocrr,
B npeAeJrax rpanr4l{ I4CroqHI4Ha ero a{{exuzBHa.fl reI\{neparypa paBrra

Ta6@:110'103K'

9ro rraun, Brpoe upeBhrrrraer reMrreparypy rreBoaMyqeHur,rx yqacrxoB Arrcr{a,
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Puc. 6. trilaueueuue trJlorEocrtt troror(a EpIr orrpBrrrrl4 rpytrtrBr usteu N 24

Coluqa z BrroJrue lrolr(er 6l,;rrs o6,sscHeuo rerrJroBr,rM [BryqeHI4eM paaorperoft
ytrJrorueuHofi unaeN{r,r IraA aKTI{BIrofi o6n acrr,ro.

OcHosrlag naz6oree r{rrregcvBHas rracrE, trrcroqur,rra Bar(pbrBaJracb rr ornpbr-
BaJracb [r4cnoM Jlyuu oA]roBpeMeHHo c rl.flrHauu. Ha plrc. 5 u 6 uoxaealti,l
rtotrtrrl yqacrxoB Barrrrctr{, coorBercrByloque arlzM IirrrrepBaJraM BpeMelrn. IIIrpuxo-
BbIMIU JrIlT]slllTt{Mifr. O6OanaCenrr Br,rAe.rreHHbre HaMI4 AeTaJrr[ B pacllpe[eJlelll4rr
paAr{o.rrpxocru tro I4croqrlrzny. B trepByro oqepe[b o6paulaer na ce6s BHIdMaIlrIe'

AeraJrb a, Banplrrue m orr(pr,ITl4e roropofinpoucxoArrJro orAeJrsHo or octalsnoft
qacTl4 ucrocHzKa. Benfi.rzna rroror(a or aroft AeraJrrr cyrqecrBeHHo He rrsMerir4-
Jracr, 3a BpeM.fl? rrpome[mee c MoMeHTa SaKpbrrr4.E [o MoMeHTa orr(phlTl4.fl,
r4 cocraBJr.rrna 1,3.10-22 Br/ru2.fq. Pacuo.nomeur{e AeraJrI{ a oTrrocrrreJrbllo
rpyntrbl u.flreH troKaBar{o Ha pr{c. 7. ectus rpyflilbr I4 ee r(oopAr{rlarbr BBflr],I'
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Puc. 7. Pacno.lolreuue orAeJrLEhrx AeraJreri Jro-
RAJIbIIOTO I4CTOqIII4I(A OTEOCI4TEJIbEO OtrTI{qECRI4
Br4llr,rMr,rx Aerarreii rpynnrr N 24

r.ra [6]. IIpu HaHeceHr4r{ rpaur,rq
IICTOSIIUfia yqI,lTbIBaIOCb CB.ABaH-
uoe c o6quM Bpatr{eHraem Conuqa
ca,reqeHl4e rr.f,relr 3a BpeMfl rraxoE(-
AeHrr.rr rpy[rrbr Ba [r4cnoM JIynr,r.
Peay.nr,rrapymqa.fi TorrHocrr, npfi-
B.flBnrr Jryr{Horo lrau6a H olrraqec-
ItI{ BIIT IIZMbILI AeTa JI.TII\{ CO CTaB JI.rIeT
oHoro 5".

Ha prac. 7 nrz4no, qro Aerailb
a }raxoArlrc.fl s1ruau aauaguoft
qacrr4 lpynllbr I{ qacTrzq}ro uepe-
I{pbrBaer Henoropbre n.srna. Ee
pasMepbr cocraBJr.flror 75 x 22".
SS$exrrannaa reMreparypa npu
TaRI4X pasMepax [oryrraeTcs paB-
uoir. T,a61o1: 3.106 K.

O6cto.srenrcrna BarMeHr{g B
nyHHTe rra6nrogenrafi 6rraz raxo-
Bbr, qro ceBepHafl qacTb rpyIIrIBr
3al{pbrBaJracb oAHoBpeMeH}ro c Ha-
z6onr,urrzu tr.ErHoM. B cBflya

c ErI{N{ ua xpranoft BaHpbrrlzrr (cu. puc. 5) 4eranrz rttcrorrHrrr(a BhrAeJrrnrE, ne
yAacrcfl. tr4amenenrze lroror(a, coorBercrByrorqee Bar(plrrraro arofi qacr1r zcro.rgn-
Ha, cocraBlzrlo oRoJIo 4.70-228r/m2,Iq. IIpz otnprrrlrra .uuu6 Jlyurr pactroJraraJr-
crr noA Apyrr.rM rrosrrr{r4or{Hbr{ }r.uoM z Ha Kpr4Bori aarnenraa (cu. pzc. 6)
tronBr4Jrr4cb lleraJrr4 6, e u a, B nepayro oqepeAr, cJreAyer orMerr4rb, qro cyM-
uapur,rfi rroror( or atoft sacrr.r ficrorrHr{r(a Satrerrro BoSpoc 3a BpeM.E Haxo}r{Ae-
Hr.{.fi rp)/nilbr sa 4racHolr-JIyHll r{ cocraBuJr [pr4 ornpbrrun 6,3,10-22 Brhr2.ftL
r, e. yBerrr,rrrrtJrcfl Ha 2,3.10-zz Br/m2,fq aa th30m. Taxuu o6paaou, orMerreH-
HbTi,T E],TurE POCT IIJIOIqAATI IIaTE}I COilPOBO'fiAAJIC,cI OqYTfiMrIM YBEJII4qEHUEM
IIJron'Irocrr,I tloroKa paAlrtoI4SJryaleHIt.fI cBrrSarrEoro c rpynuoft JroHa.rIE,Horo
14 cTOqHr4Ha.

Benraqrana rroroHa or Aera;refi 6, B, ? rrprr orRphrrr4r{ cocraBJr'-I,a !,6; 3,3
u 1,4,10-22BrlNf.ft{, a paar{epbr 20, 23 u 77" coorBercrBeHrro. Tax xaH
o6ctoqterscrBa SarMeumrr He rrogBoJr.flror rorrrro olpeAeJrrzrb nou{zrypaquro
gera.rrefi uo xpranoft 3aRpbrrr4fl, To AJrfl Bbrsr,rcreHr,r.E xpxocruoft renrneparyprr
rrpr{Mer\{ r4x paBrvrepbl paBHr,rN{rr Samrpr{xoBaHuoft nloulaAr{ rra pr4c, 7. BoeNroxr-
[ra.fr npr4 orou omu6xa 6yger 4eficrnonau, B cropouy sanrrxreHrafl flpr(ocrHhrx
'rei\{reparyp, oAHar(o ue 6onee.reM n 2 paaa. tr{rax, e{{exrranubre reMrreparypbr
B MOMerlT OTHpbrTr4.fl geranefi [oryqaroTc.E paBHbrN{}I

Tae rO: 3.1C0 K, To6 @) 
:3,15.106 K, Tob G) :2,8.106 K.

PacnonoxeHne l4crorrnr,tr{oB orHocl4TeJrbrro orrrrrqecxlrx AeraJreft rpyurrrr
OBVAETEJIbCTBYET O HOHqEHTPAI{I4I{ I43TYIIEHI{.fI HAA flAPAM}I II,flTEH N PAfiOUAX
MaKcrrr,IaJlbHofi uanparxelrHocTrt Marrlt4rlloro uo.na. CueuleHrre r{eHTpa paArro-
r43ryt1g11r, l\eraru a1 cB.aBa]rnoe c a{seHrorrr npoexruzr,r, orHocr4TeJrbHo co-
'OTBETCTBYIOqIIX IIflTEII HAIIPABJIEHO IIOIITI4 NEPIEHAI4I(YJIflPIIO PAAI4YCY COrrrrqA,
rlpoxoA.flrl{eMy rrepea rl-trrlra, I{ r\{o}r(er 6r,rrr, o6rscneuo oco6euHocrflr\{[ xon$u-
rypaqlrl,t JIor(aJrr,Horo MarHr4THoro TIoJLE rpyrrtrbr. Clrerqeune, cB.EBaHHoe c
:acb$extorvr rrpoefir{rrlr, y Apyrux gerarefi [crorrHuxa He o6uapyxr{Baerc.fl.

C;regyrorquu 14 HrepecHErrr co6r,rr:raerr BarMeHr{.a 6ruro aaxpurue {.nox-
r(yJrbrroro noJrfl, cyr{ecrBoBaBrrlero Ha rrecre pacuanmefic.rr Har(aHy}re rpylnbr
r.areu J\& 26. flo 4anrrrlr [5] rpynua rroflBr4Jracb Ha [rlcr(e 26.IV lg16 r.
.rr cocrofiJra Ir3 AByx rr.sreH. It uoueury BarMeHr4.E 29.Iy rr.ETrra paclaJrr4cb
(gy. puc. 4), uo r paftone r4x pacrroJrox(errrr.s ocraJrc.E no4opogurrf $roxnyni[6]. SaHprrtue {roxnyJra coilpoBo}fiAaJrocb yMeHr,ue}rr{eM rrJroruocrrr [oror(a
na rramefi Bantcr4 va 1,2.1.0-22 Br/r'rz'fq (cu. AeraJrb 4 ua puc. 1). Itonua
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BTOIO yqaCTHa 3arrl4cl4 rrpr4BeAelra Ha pl,rc. 8, Ilmpr,rxonbrrrl{ JItr{HI{.AMU O6OenaSe-
rrbl rrSr\{eHeHtrr.E rloTor(a, coorBeTcTByronlue SaHpbrTr4ro HeBoSMyIqeH}rbIX )rIIocrr(oB:
Co.nnqa ra gelareft a, 6, or rla Koropble pacla[aerca o6qee yMeHr,]IreHrre noror(a
Ir reqeHl4e BaHpLIrI,Lfi {.roxxyla. I(outypr,r S.noxny,lra B reJll{orpa{rauecxux
r(oop4ldrrarax BaIzMcrBoBaHLr trB [6] u uprzne4eH[I Ha pl4c. 9. tr4nrenczsHoc'rb
raao{or o6osHaqeHa B AoJIflx .spHocrlr oHpyE(aloqr4x yalacrKoB {otoc{epu,
IIprrllfrbrx Ha eAI,IlIlIqy.- 

Oco6enno I4HTepecubrM oHaBaJrcfl r4HTepBaJI orr(pbrrrz.E Droro pafioHa Conuqa
(cn. Hrznte pl4c. 10). flocre ro.flBJlellrl.rl rzs-aa rr,IM6a Jlynr,r getaneft a u 6
rroTol( BOspOCloqrfi Ha Ty ?fie BeJrr{qrrHy, qro r4 rrprr 3al{pblrul{ scero snoxxyla.
Oguano BareM B 72h 02r] 30. sa Banv,crt no-sBr4Jrocr, pealtoe r4axreHeHue rloroxa
tra2.1.0-22 Br/ru2.Iq (Aerarr,6 IIa pl4c. 10), ue Ha6rlo[aBnreec.rl npn 3axp6{-
rrara. Cor,nacHo AaHHr,rM [5] s tlh 24'n,2 UT Ha BorIHax 20,4; l0 a 3,75 cu 6r,rn

Saperl{CTpI4pOBa}I BCIIJIeCH pa[uo]4SJIyaIeHI{.E npo,4OJI)I{I{TOJIbHoCTE,rc oI(oJIo'
t uull c Iroror(oM B Maxcrr{yMe5,4,19-zz Bt/uz.fu na soilue 10 cu. fianuux o co-
orBercrByroq,efi olrrlsecxofi scrnruxe s [5] He coAepx{Irrcfl, rloaroMy Koop[rrlra-
TbI BclrJrecna BbIfcHI{Tb He v[aJrocb. V uac B aror Mor{e}rr Bce ar(TI{BHbre o6nacru
6rrnrz aaxprrrrr ArlcltoM Jlynr,r Id r4r\{nyJlr,cHaa {asa BcrlJrecxa ua gorHax 10 cM

m [,37 M He 6bura BaperucrpldpoBaua. flo stofi ]fie nprdql,Iue y Hac ue 6rrna
o6uapyxrena Bcnlrrlxa I{ B orrrrrrecxoM Ar{anaaolre, xorfl na6.rrroAenras B JrI{-.

uura Ho [poBoAIaJrI4cb HenpepblBHo B Teqe]Ilre Bcero Barr{eHr{.a.
gepea rrrecrl MI{}Iyr rocJre Harrara Bcrrrecra s tth30* IJT s uameM rlyHr(re'

Ha6JrroAeHI4fi uaqa.na ornpblBarr,c.s rpymla rr.rlreH N 24. Ognaxo HrIHaHI4x

ueo6r,t.*trx flBteurafi, RpoMe o?fivAaBrrreroc.rl yBeJrrrxleHrr-fl rroror(a, cBtrBanuoro
c paBBIlTrreM rpynnbr, Ha Barrucrr ne o6uapyrxr4Baerc.fl. B cn.naz c rlIBJIo?fieHHbIM

Mbr cr(JrorrHr,r cqilTarr,, rrro BctrJrecH rrpor43orrreJr n pafioHe duoHxy.na IIaA pac-
rraBrtrefic.E rpyunofi rLEreH Nil 26.

3ra o6.nacrb ornpbrBaJracb rrepeB 35 uzu rocJre rrorrBJreul{.fl ralruynr,cuofi'
Saarr ncn.necxa. B [7] orueqaercfl, qro oxoJro 40% uvrrytrcHblx Rcrr.lrecxoB,

corrpoBorr([aerc.s flo.flBileHueM qepea 30-40 r{IrH BropnqHoro Mar(cr{MyMa
Ia3ilyqeuu.s. I4cxo!,s I{B aroro Morr{Ho rrpeArroJrararr,, qro HaMLI Ha6JIro[aJIocb.
orr(pbrrrne pa[r{orlrcroqHrlr(a, orBercrBeHHoro Ba BTopyrc $aay ncu,recxa.

O6rryrft xapar(rep pacrpeAeJleHllfl paAr{o.flpnocrrr na4 paftouou {.roxnyna
rroxaaaH mrpr{xoBxofi ua pzc. 9. Tau }xe nprrBegenr,r a{$exr:uBllble reMrlepary-
pbr orAeJrlHbrx EeraJrefi rrcroqHrrHa. 3{$exrunua.fl reMrleparypa AeraJIr4 a
paBHa Tr*<ol : 2.70u K, r. e. cpaBlrr{Ma c o{$extznnot _ reunepatypoft
rdcroqHrrnoB Ha[ cyqecrBylotqur{Ia flApaMId rrrlre}r rpyrrrrbr J\fr 24. Teuuepa'rypa
rleHrpaJlr,Hoft .racru {noxxy.na Ta61-): 560.103 K roro E{e ropflAfia, rrro
rr reMrreparypa {roxnyra g6nrzau u.sten rpynrrbr N 24.

Otxpr,rrue IacroqHr{Ka, BoBHrrltrlrero rrocJle BcrIJIecHa (Aera.nr, a ua puc, 9'
r.r 10), upor4cxoAuJro B rerreHrae 9 c, uro coorBercrByer n upu6.nralr{eHr{I{ ((reoMe-
rprauecxofi orrrrlr(u)) yr.lroBr,IM paaMepaM r{croqurrfia onoJro 3",4. Tpe6oBaurne,
I( yrJIOBLIM paBMepaM I{CTOqHI,IHar IIpI4 I(OTOpONI l\(O]I(HO O]fiVAaTL IIOflBJIeI'II4.E'
gu{paxquonuoft xaptunbr, Barll4cblBaercrr s sule [B]

zw*.{+,
r[e e - yrronoft paar\{ep ucrosHlrxa, I: 10 cr{ - AJIIIHa BoJrI{br, p:405.
.103 xu - paccroflHrre or r(pa.a DHpaHa [o rllocxocrra ua6rrogeunfi. OrcroAa
,p < 3", Tanralr o6paaou, paglrepbr rrcrorrullxa BcrIJIecHa npu6;rzmarorca
H rrpeAeJry, o6ecne.runarcn{eMy {opuraponaul4e Hracczqecxofi gz{paxquouuofi'
I(apTI/IHLI.

Ha uamefi Bartucu flocJre 6rrcrporo BoapacraHr4.fl rroroxa rrMerorc.E xone6a-
Hr{.rr BoKpyr ycrauoBr4Brrreroc.s BHarreHrr,E ypoBH.rr. Orserrzso BaMerHr,r rrepBr,re.

ABa MaxcrrMyMa r{ nepnrrfi M\rHr{Myr\r. Oluano rroJro}fieulde orl{x AeraJrefi rla ocn
BpeMeHr{ orrrlcaerc.fl or xoAa reoperurrecnoft gra{panqnouuofi xpunoft. Ha
puc. ll rzao6pameu acxrrs yqacrr(a Batrr4crr c coxpaHeEr4eM BpeMeHsofi urxaru.
Lt oTHocr{reJr},Hbrx aMtrJrr{ry[ Mar(cr4MyMoB, a TaK]fie AJrfl cpaBHeHI,r.E rlplaBe[eHa.
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B CooTBercrByroqeM MaCItrTa6e reoperl,IqeCRa,fl AI,I4pafiqIIOHEa.fi ltpI,IBarI
(mrpraxonaa .ruuun). Pacxorfileur{e B xo[e HpI4BbIx HacroJr],Ho Buasl4rertr,Ho,
qro ero HeBoBr{o}I{Ho o6o.scunrb rlorpeluHocr.trr,Ilr ua6troAenraft u ua.iruqraeu

rtryr{oB Ha 3atrI4cl{.
OCgosubrMr4 trpuql4HaMI{ I{cI(a?I{eHLIa guspaxqraouuoft Hapruubl lloryr 6urr,

cJreAyroqrre: a) oi.nuuue nr.Iu6a JIyHrr or I4AeaJIE,II6 poRHoIo eHpaIIa'..6) co6-
crBeHHoe ABI4,r(elIIze rlcroql.Iuxa utnyqeHI,LE B rIolIeHT o6paaonaurar gra$paxqu-

onuofi HaprrrHbr, n) nrraaurae oKoJroJryrrHoro npocrpaHcrBa Ha pactrpocrpaIIeHI{e
paAlroBoJrH, BHaqIITeJILHo l,IeHflIotqero trpoqeco o6paaonauua graSpaxqraonnoft

l/rmayyux
lVzexmopast zcmovill//(z

6
lt

/-i a Z-i t/a/yr,.1r/2,,/.t/
JaH P/E/ff ,q

/papnzd do"tdo t atetztrmu
6r{

pnc. 12. Dcrua, noxcurroqufi BJrr,rffEre penreSa Jryuroro nru6a ra o6paaonarrae gra$pax-
qraoruofi fiaprtrEbl (o6trcueure n texcte)

Haprrrrbr. OrleHuu BoBMornHocrr, o6brcHeHl{ff peaJlbHoro xoAa xpunoft xamAofi
IrB ytrOMfflyTbrx npurlulr.

Heognopo4Hocrrr JIyI{Horo pe;rre{a na nraru6e MoryT rrpllBecrrr x pacrfl-
rr{Barrurg gtr{paxquouuofi xaprraurl Bo BpeMeHI,I. Craryaqua, H-oropafl MorJIa 6bI

o6rscnurr xo4 uarueft xpranoft BarMeHI4IE, uor(aaauarra p:uo. 72. Ecnuracrosrrzx
[BI{}r(eTCfl trO TpaexTopuU 6 OT nO[Ho]IttrA nyunOfi IOpbI, TO OII nepegexaeT

aourr (DpeueJIrI rIoA 6oree nonorrrM yrJIoM, qeM B cryqae r.ra[Hoft JIyHT
(rpaexropufl a), riro I4 trprdBo[IrlT fi pacr.ErllBaHfiro [ll$paxqraounoft xpunoft
BO BpeMerrr{. Oqennr,r troKaBLIBaIOT, qTO BbICoTa nymroft IOpbI B HaItreM CJIyqae

floJr]fiHa 6urr nopngxa 16 xnr I4lrfi 6olbme. Tlanec:ruo, oAHaKo' qro MaRcIIMaJIr,-
Haf BLIcoTa JIyHHbIx lop oI(oJIo 8 rrvr. I(pot{e ToIo, MhI IlIccJIeAosalI,I IuM6
Jlyurr B BoHe ero trepeceqe:ntln c pafionou {norxyna uo _{orocuutunau Saa
BarMeHtrr-rr, troryqeHubrM Ha reJrecxoue A(DP-2 161, u ue o6uapyxrrrrl{ B aroNl

Mecre cyqecrBeHllbrx HeoAuopo4uoctefi pense{a, saMerrro npeBr'I[arcqlrx
pa3pertrarcqylo BoBI{oEtHocrb cHI{I[H9B (3-5 xru). Tanrzu o6paaort, yqer pelbe-
fua ,yurro"o .nuu6a ue o6sscn.ser xapaxrepa saperl4crpnlpoBaHHofi xpzroft
orHpbrTrLE r{croqlruHa.

Ecnu pacr,E)fieHr1re ro Bper{eHr{ rrpo14BorrrJro 6naro4apa co6crneunorry
ABI{}fieHI4IO tr{CTOqHI4I(a, TO cOcTaBJIflIOtqa.E ero cHopocTI4' HaIIpaBJIeHHafl K

rurlr6y Jlyurr, [oJI]fiHa 6r,rrr' paona V": L50 xu/c' tr{nrepecHo orMerldrb'
rrro crtopocrr; [B14?r{eHr{.fl trlcrorrHtr{Ha, B],ISbrBarotrIero BTopltqHyro {asy R_clrJlecHa'

uaftAenria.s B [7] coseplleuHo ApyrI4I\,I cnoco6ou, cocraBJlfler oltorlo 100 rdc,.
r. e. tro rrop.sAxy Berr4sr4Hbr coorBercrByer noryqeHnoft sbrrue. trl[a paanrauurrx
nu,rreuufr., conpoBo)fi[alou1lIx xpouoc$epnylo BcnbIIIIHy, cpaBIIItMyIo cmopocrl].
(50-200 nu/c) zueror rar(E{e BoBBparHr,re BcrlbllrreqHble ntr6pocrr [9J.' Ocuosnofi rpy4Hocttro, npen.ErcrByrouleft oAHoBHasuorIy o6tfl6renzro
xapar(repa peannnofi xpunofi rryreM yrrera co6crsenHolo ,4Br{E(eI{rr.E IrcroqHl4xa}
gB1rflerct{ orcyrcrBl4e cseAeuufr o i\,recre r{ r,roMeuTe Bo3HrrnHoBeHufl ucrosHuH&

q-j
.e3'/

t30



3ropI,Iqlroft Saar,r rcn.recxa. flo cpeAHecrarr{crl,{rrecHr4r[ Aarrrrbrrr, [pr,rBoAr4N[brM
l [7], nroprnurrr,rfi BcrrJrecx roarrrdnaer rrau{e Bceto uepea 30-40 urau [ocJre
u[tlryJrbc]Ioft {asr,r. EcrIz Aonycrlrrrr, rrro B rrarrreM cJryqae nropr,rurrr,rfi BCrrJrecH
BosHr4r( uepes 30 tr{r{rr, r. e. B 11h50tn UT, ro aa 12 uran, nporxeArtrr{x Ao MoMeHra
ero ornpllrlrr{ [I,IcHolr Jlynr,r, olr AoJrxterr 6r,r"n uepelrecrrrrbcfl rra paccro.srrr4e
1 05 nrr, uilu 2t ,5. B l2t,02.1 r4cro.rur4n rraxo[rrJrc.fl nag cfroxry;rou (n [peAeJrax
.Balxrpl4xoBanuoii rloJrocbr Ha prrc. 9) , cre4orareJrr,Ho, B Mor\reHT Boalrrtnr{oBe-
ru4rr olr [oJr]r{eH 6rrr pacuo.rrararrrcfl BHe Korrrypa cp.noxryra rz noo6rle aa
lroJlell qepre}I{a p[C. 9. fenepaqun BclJrecHa r]a Tar(oM yAaJreHr4rr or aHrtrnrroft
,o6,racrrn Halr{erc.fl r\[aJroBeporrrrroft. tr4uenrro aro o6cro.sre;nr,crBo craBrrr rro4
cot,llreFll4e rlorrblTlty o6t.gcuurr, BIaA peaJrr,Hoft xpunoii orr(prJTrdrr ]4crorrHlaxa
.ero co6crserrr.rbrlr ABr4)nerrr4eM n ar:uoc$epe Connqa.

flo ua6rrcgelrll.trN{ xapar(repa pac[pocrparrerrrd.rr caHTfiMerpoBbrx 14 Aer{r,rMer-
JloBr,rx BoJrH c I4cltyccrBerrrrbrx crryrHr,rxon JIynr,r 6r,rno o6napyxteuo [10J ,qro Ha[ HeHoropr,n\rr4 yrracrr{arrz lynnoft rroBepxr]ocrr,r cyqecrByer ctoft
rrJraaN{br nr,rcorofr Ao 20 xnr c r{ancr4lraJrr,rrofi o;renrpoHnoft xouqeu:rpaqraeft
ffr: 103 cu-3 B Irr4)r{rlrdx cJro.qx. I{ax noxaeauo n Itt], raxofi cnofi sbrerrsaer
pe{paxquro paAraoBoJrII n6ruau .nranr6a u nprzBoArdr K r{cna}fierrrzro xpznofi
paAI4OSaTlreI'II4.fl, BhrpaffiarculeN,rycfl B IrorrBJrerrl4l4 [raHc]4MyMa Ira 3alrr4cI4
rrocJre ror-o, Kar( r4crorrHl4n yAaJrr.rrc-fl or;ntll6a Jlyur,rH& - 6". B paccnnarprana-
er{oM IIa}{II cJryqae neprr,Ifi r{aficuMyNr rro.flBr,rJrcfl ,repel 211 c nocJre rraqaJra
orl{pbrrr4rr r4croql'rr4xa, T. e. Tarur{e lla paccrotrtrtrttrt 6". Ilo-nragramoruy, aro
rre .flBJrflerca c;ryuafiur,rlr coBnaAer{raenr. OcrasJrrrf rra 6y4yqee pacser fiap-
ruur,r glrrppaxqrrrz rra Hparo HenpoBparrrroro axpaua, [onpr,rroro $asocgnz-
raloqeii cpegoft, BaMerr4rr{, qro, Beporrrrro, }roH{r{o no4o6parr, TaHrre
rrapalrerpr,r cpeAr,r, noropr,re 6ylyr yAoBJrerBop.srr, Br,r[y noryueuuof,
HaNrr4 ltpr{Bofi earnreuras.

Taxrau o6paaou IreBaBr4cr4Mo or cnoco6a o6rsctesufl. Tor{nr4x 4erareft
xpraaoft orr(prJTr.r.rr r.rcroqr.rr4ra, MolnHo norrcrarr4poBarE, rrraBrrr,rft SaHr: ucroq-
HuH ualyserrl4fl no.anunurtafic.rr rrocJre BcrrJrecfta, r,rN{eJr tr{aJrbre, floptrAna 3",
vrJroBrre paaNrepbr r4 Haxo[rrJrca rrag (iroxxyJrorr. Ero a{c[exrr4Brrafl TeMrrepa-
rypa cocraB;ra;ra 716 1u):3,4. 108 I(. ,[.n.g cpaurelrl4t{ y6a11teil{, rrro s [11]
,rccJreAoBaJrr4cb rro rla6nro4errraalr coJrHeqHrJx saruenrafi 22.IX t968 r. LL

24.XII 1973 r. roqeqrrrre r4croqlrrdr{r4, ran)r{e AaBaBrxr4e 4u$paHqzonuyro
r(aprr{}ry. I4x o${ex'u4BHafl rer{treparypa 6r,rra onoJro 5,4.L08 u 2,4.108 K,
r. e. roro E{e nopr{Ar(a, qro u uafigennarr Br,rme. tr4c:ro.rrrram 24.XII 1973 r.
na6nroga;rcx Har( [pr{ Banpbrrr4rr, Tar( r4 crrycT,q th30- nprr orr(pr,rrrrr4, rrp].rqeM
:BA 3TO BPE}T.fl IIJIOTHOCTI, IIOTOI(A OT IIEIO IIPAHTIIqECITI4 IIE II3NIEIII4NACT,. OTCTOAA

cJreAyeT, qTo .EpHI4e I4cTOqHr4ItI4 MaJrbrx yIJroBr{X paSMepoB l\roryr noflBJr.flTb0.fl
BrreBatrHo I{ar( cJre[crBr4e rrpor4crrreAmero B DTot[ pafioue BCnJrecKa r4Jrr4 cyrqe-
0TBOBaTL B TeSeHr4e nO Xpafirrefi t{epe IrecHoJrr,HI,Ix qacoB I(aH cocTaBuafl rIacTL
LIcroqIrI,IHa S-xollnorenrrt.

3anar.r.rusafl onrrcarrr4e paAr,ror,rcrorrHrlKa rra[ $nonHylon pacnanureficr
rpynrrbr N 26, o6parrauca eqe paB K prrc. 9. Pacnpegerrerrrle pa[vo.rrpr(ocrtr
IIo r4crorrHl4r{y yr(aBr,rBaeT ]ra lrailr4rrl{e Kor[fiaHTnofi Aeranra a c crp$eH. raerroft
reMrreparypoft, rpucyrqefi paguouaJryrrelrr4ro rra[ flApar\rr4 rrrrrerr. Teuueparypa
6olee npor.sxrenuofi o6racrra Ha[ cpeAHeit qacrr,ro {roHnyra xapamrcpHa
p;ra o6paaosaHrafi no4o6Horo po4a. Ha r{ecre paclaBmeroc.fl r.raxaHyHe rr.rrrlra
HaxoAr4Tc-s car\ra.fl,EpHa.rI B Jruuum I{ouacrr, rfroxxy.na, Id? no-Br{Ar{r{oMy, B aroM
pafiouc ro.sBrlJrcrr [ocJre rrpor4clrreArrrero BcrrJrecra roqe.rrrrrfi [croqrrr.rn. I-Ie-
yBepelrlrocTb B onpe[eJrc]rr4r4 cro firecTorraxox{Ae}rl4fr cBrrSa}ra c TeNI) qTo rIMeeTc.fI
Jrr4rrrr, oAl.ra Hoop[rduara, rroJryrrerrua.rr rrpr4 ornpbrrr4rz, o[Hano uo grofi no-
op[I4]raTe r4cTorrlrr4r( pacrloJraraeTcfl Torlrro Ha,q [IecTorr pacrraBltreroc.tr rIflT[Ia
la rrau6o,lee npnoi.r qacrbro rir.roxHyna. Taxrau o6paaou, Aa]r{e [prz orcyrcrBr{Ia
rrflTerr xapar{Tep IlaArlouaryqerrrrfl rra[ rfnoxnynolr Becr,N{a 6ilusoK n o6Lt.rno
Ira6nro4aerromy pacfipeAeJrellr,rro I]aAu oflpnocrrr rraA anrlrnrroft o6racrsro
c cyqecTBylorqlrMr{ [flT]Iarrr4, T. e. IIocJre r4cqeSHoBeHutr rlfr.IeIl napaMeTpLr
IrIaS\rrrr n 6onee Bepxrrr4x cJro.Ex aruoc{epri Coruqa Ha ypoBHe, oTHyAa
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rrpuxoArrr L0-cu paguotrBilysefiue, coxpaunlorc.fl rroqrr4 IIer{aMeHHbIMz ro xpafi-
uefi uepe B Teqeur.,re cyror(.

Ha.namefi Bantrcrl palI4oBarMeHI.,LE Bbr.sBJl.flerc.s eqe oAIrIr Jlor(anrsuft
EcrorrHun (cu. gerans Ltrapmc, lw2). trl[a]reneHl,reIroror(anpueroaaxpbrrlrllr
u orltpblTtrE cocraBl{Jlo 0,77 '10-zz Br/ru2'Iq. I4a-sa ua,noft BeJIIIHI{HrI I{aMeHe-
Erirff rroroxa tr HaJrl{qu.ff trryMoB roHltyrc CTpyKTypy I{CTOqHI4I(a UO Uameft
Banucu Bbr.flBI4Tb BarpyAHlzrenuro. Paeueprl rzcroxrHr4r(aB HarlpaB:nenfiu Baxprr-
Tv.fl. lt orxpbrrrrfl orta3aJIIlIcb paBHbIMlI 0',3 X 0',6 coorsercrBeHHo. C'Iurag
pactrpeAeJreHile flpHocrrl paBHoMepHbIM B trpeAeJrax ero paBMepoB? [oJlyqur,I
e{{extzruyro reMtreparypy pannofi Zas: t,B.t06 K, t. e' xapal(repny1}
Alr.8 ucroqHl4noB paArroulilyl'e:rrrt HaA flApaMra tr.sreu. Paguouao{orbl Ha BoJr-

re 1,35 cu (cru. prac. 3) cBrr[ereJrbcrByror o :uailuatv:u s eroft o6nacru rroBr,rrren-
uofi paAuospxocrl{, o4}Iafio otrrurlecxll BI4AIIIMrIX gerarefi na {otoc$epe B

arorr pafioue uo $ororpa{lrnu s 6eroM cBere I{ B rrrtntru Ho, uonyueunrru
r ltpr,rucxofi o6cepnaropuz, ue o6uapyrxeuo [6].

Cyrraruupyx peByJrr,rarbl npone4euuoro 14ccJre4oBal{Ir.fl, Mo}nuo cAeJrarr>

cJrelyrcu,I4e BhrBoAr,r.

1. Hau6olee .spnrre [eraJrrr paArror.4aryqeHr{rr afirr{Bnoft o6ractu }Ia BoJIHe

10 cu cocpeAororreubr lra[ rApaMIr tr.are]I I4 rro paaMepaM 6nr,raxu It HrrM.

2. Pacnpe4eJreHtrer4rrreuclaBuocru Halpacuarmefica rpytuoft rl.srel{ yxaabr-
Baer Ea coxpaueHl{e Sraarzuecnrax ycronrzft Ha ypoBHe reuepaqurr 10 cu zenyue"
Hrrfl B TeqeHI{e Cyron.

3. flocle [o.EBJreHIi.rI BctrJrecna s amrunHoft o6nacrz BoaMo]r(Ho BoBHI{ItHoBe-
Er4e roqeqHoro rlcroqlrr4xa c a{{extlrnuofi renueparypofi oHo,lro 3,4.108 K,
qTo SHaqr4TeJrr,Ho rrpeBbrmaeT r(I4HeTI4qeCHyIo TeMtrepaTypy KopoHbI I4 CBfi[eTeJIr,-
cTByeT O HeTetrJTOBOM MeXaHrrBMe USilyqeHurr.

4. Cparueur4e peayJrr,raros Ha6rIoAeHIrfl paArroaarMenuft 22.IX 1968 r.,
7.III N7A r. ra 29.IV L976 r. tror(aabrBaer, uto a{{exrrlBHa.n reMtreparypa
yqacrnoB r{eBoaMyqeHuoro Coruqa rraMeHflercfl B TeqeHne tl-.netsero IIuKJIa
or 40.103 K B Mar(crrMyMe ao 28.103 K B MlrrllrMyMe anrl{BHocrrt.

B aanilro.regtle aBropLIuprluoc.Er r,ry6oxyro 6raro4apuoc'rr B. B' Ianpuno-
ny r,r B. H. Tulrasesy Ba rroMoqr g Ha6rro[etttfl.x1 fI. B. MarseeBy Ba {oto-
cHr{Mnr1r {aa aa:rruerur.fl, a rarufie aBropaM [3] aa [peAocraBJreulre MareprIaJroB

[o rrx ny6.nraxaqlru.

'].7 uag 1.977 r.
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() SATMEHmrr B ABOTZHOIZ Cr{CTEME
CI{MBI4OTfiTIECI(Off SBEBAbI CI Cyg

T. C. Eeuarurqa

C anpe.ra 1975 uo geHa6pr 1976 r. trpoBeAerr,r {orouerpuuecr(rae r{ crrexrpaJrbEbre
ua6nrogenr.ra caM6raorusecnort anea4r,r CI Cyg. @orouerpr,rx BBrrroJrHeHa Soroatextpuue-
cr(IrM MeroAoM B cr4cTetr{e, 6nraanort UBV. B reseul4e EToro [epr4oAa BaperrrcrprrpoBarr,r sua-
qlrreJrr,Ehle ,I3l!rellerrr{.8 6recna Ir crreftrpa nepeiuernofi. Aunnrarygr,r xole6anurt 6;recra
B rr{eJrrrlx, crrHrrx rr yar,rpa{uoreroB}rx lryrrax 6unu2,3;3,0;3m13 coorBercrBeruo. B rarone-
nto.fieI9TSr.6,riecxCICyg4octurMaxcr{ilrarrbrroroBrraqerrrlrr. EecuenrpBarorrrepr{oAco-
oTBercrBoBaJr ctreKTpaJlbl{oMy fiJraccy F5 c alrraccr,roHrrtrrMr,r Jrr4Hr.r.sMr{ Ho, u HU. floHagaso,
uto ray6onrar? unrzmylr, nragrartrrri Ea r(pr4BrJx 6recna CI cyg s l,g7b r.', o6ycnoueg aa-
TMelrr4eM rop.Etrero RoMIroEeETa xoJroAHbIlI B clrcrel,ro gnotiuori BBeaAhr.

ABOUT AN ECLIPSE IN BINARY SYSTEM oF SYMBI0TIC STAR CI Cyg"
by 7. S' Belyakina.- Photoelectric photometry ancl spectral observations of the symbiotic
star CI Cyg were carried out at the Crimean Astrophysical Observatory from April, 1g75
through December, 1976. The instrumental photometric system used was close to the
UBV. Consid'erable light variations and spectral changes have been registered during the
period of our observatrions. Yellow, blue ancl ultraviolet amplitudes were equal tro 2,3,
3.0 and 3m3 correspondingly. The brightness of cr cyg reached maximal value in June -July, 1975 when spectrum^was F5 with H, and HB in emission. A sharp and deep mini-
mum in the light curves of CI Cyg was observed diiring the period of.the highest bright-
ness. It was caused by the eclipse of the hot component by the cold one in the binary sy-
stem.

flepenreuuaa CI Cyg trBrnerctr rrrnrrqHbrM rrpeAcraBr{TeJreM rrerrHorouucreH-
uoft rpyunrr crarr6rzotrzsecxr{x BBeBA. Brecx erofi aneanrr Merrsercg c rrep[o-
AoM B55d u cpeAHefi aMrrJrzry[oft onoJio l*, uro cJre[yer rrB {ororpatfraueiHrax
Ha6ilroAeHlaft 1900-1970 rr. It-31. B 1911 n Lg37 rr.- orMeqeHril ABa Bcrrrrecna
c aMtrJrrrry4oft Ao LTb w fipoAoJr]r(rzreJrbHocrr,ro orono 200d.

B,uocneAHr4e ro4r,r axTrlrBlrocrb CICyg BrraarrrreJrr,Ho BoapocJra. C 1,97 I
rto 1.97 4 r. ABa)fiAbr sapervcrpr4poBarro yBeJrurreHr4e 6necxa c arvrrrJrr{r}rAor-r
oxoJro 2"' u upo4oJrlnr,rreJrr,Hocrrro 400-500d LZ, 41.

Cuexrpannnnre na6rrogeHz.s CI Cyg our,rcaun r o6aope Cerurca [5J u crarss
Boap.ryxa 16]. B ctrexrpe aroft anea4rr B crronortHom cocro.snlu qpucyrcrByror
oMlrccuougr,re rrrdHurn He II, He I, C III,NIII,[FeVIIJ, [O III],H r4 oseHb
I{IlTeIlCrZBrIEre troJrocbr Tio. JlyueBbre cHopocrr{, onpe[eJreHHbre tro Jrr4Hr{.trM
pasrl4qHblx arreMeuroB, He trpeBrirrraror 55 nrr,r/c. Co Bper{eueM orrrr MeH.firorc.E,
no npznoft flyqeBr,rx cnopocrefi Her, BoSMo?nHo, r{3-3a rleAocrarra ua6trogare.nr,-
Horo Marepuaila 171.

B 1975-1976 rr. CI Cyg naxogzJracr, B anrrrBHor{ cocrotr:a:llu, B aror neprao[
HaMI{ IIoJIyqeHo BHaqIITeJrbHoe HoJII/TqecTBo {orouerpuuecKr{x r4 ctrer(TpaJrbHblx
Ha6rloAeur,rft, aua.rrna r(oropr,rx n upl\Belen AaJree.
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@oronrerpusecr(rre ua6mo4euua

@oroiuerpua CI Cyg Br,rtroJrrreua ua 64-cu MeHr{cKoBoM reJrecxorre c aJIeHrpo-

Sorouerpolr HpuncHofi acrpoSuazuecxoft o6cepraropuu. 3nee4a BD
+ 35" 3B2t (V : L0\49, B -V : +0y31, U - B: +0T13) 6una
anee4oft cpaBHeur4fl.

IzlncrpyueuraJrbrrafi rlBeroBa.fi clrcreMa 6Jruaxa UBV, qro cJle[yer u B

gu{{epeuqraaJrbubrx coorrrortrerrrlft (l), troilyqenubrx us Ha6nro4euufi aneag
cr(orJreHv.tr IC 4665 [8, 9]:

LV : Au -0,035 L (b - u),

A (B - V) :7,077 L (b - u), (1)

L(U -B):7,046 A (u-b),
rge Au, A (b - u) u. L (u - b) - paarrocru 6recHa B ,fieJrrblx rysax Ir nor(a-
aa:renefi r{Bera AByx BBeBA B r{HcrpyMeurarrnoft cracreMe.

B nepraog na6;rrc4euraft n cuerr:pe CI Cyg r{crreBaJrrr r4 IloflBJrflJrl{cb cu JIBHrIo
oMrrccuorrHbre Jrtrnrvr. floa:romy I4B-Ba rler(oroporo paaruqu.s urrcrpyMerrraJrb-
noft qserouofi cucreurr rt crrcreMbl U BV peayn r,rarbr Hamux ueuepeuzft s ra6rz-
qe lr Ha pwc. 7 Aaubr B Br{I{e paauocreft 6.necxa u tronaaareJreft qnera uepelrenuort
r{ BBeaAbr cpaBneHra.rr. O4uano, trctroilbsyfi cooruortreHrra (l) uU BV-u BMepelrz.s
sBeBALr cpaBrreulr.E, Harrrz ua6nroAeura.E Jrerfio cpaBrrlrrb c ua6.rrcAenr.nrvt
CI Cyg, BbrrroJrueHHbrMr{ B c}rcreMe U BV gpyraMr( u ccJreAoBareJrfiMlil. flpz atou
Ha[o r{Merb B Br4[y BoSMo]nHoCTb Her(OTOpOTO paCxOXtAeHIr.fI peSyJrbraroB
IAB-Ba HeCOBrraAeHr4fl I4HCTpyMeIrTaJrr,rlbrx I{BeTOBr;rX CrrCTeM, r4CrIOJIbSyeMbrX
paB JruqEr,rMrz r-ra6nro4arerr.qMu.

B r:a6.rruqe npegcraBJreHbr pesyJrbrarbr Harrrux Soronaerpzuecfir{x r{BMepe-
nufi. B repBoM cro.n6qe yr(aaarr cpe4ruaft MoMeHr ua6nroAeura.rl B roJll4al{cfiux
.qHflx, Bo BTOpOM, TperbeM u qeTBeproM - paBrrocTr,I 6.rrecHa B )fieJITLrx lyuax Au
fi nonaaareneft qnera A (b - u), L (u - b) nepenennoft u BBeBAbr cpaBuelru.rI
B r{rrcrpyr{enra,nr'uoft cucreMe, B tr.flToM - qrlcJro ycpeAlreHEbrx raauepenuft.

Ha prac. t zao6parxeHbr r(pr4Bbre zaMerreEufi 6.rrecxa CI Cyg uo orrrortreErrr)
r( BBeB[e cpaBrre]rrz.E B ]fieJrrbrx (Au), cunnx (Ab) u ynnrpa{rpretonux (Au)
Jlyqax.

2442600 800 ,7/OO l. D.

^m-z

/a

^m-z

.da

Puc. l. I(puanre rraMererrrfi 6necna CI Cyg c atrpeJrfi L975r. uo gena6pr, t9'76 r.
CrperfiaMu yHaBaubr MoMeHTbr rIoJryqeHEE cflefiapoB, IrpeAgraBJIeHEbIx na plrc. 2
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2547 ,6
573 ,5
577 ,6
578,6
579, 5

595, 5

596,5
599,5
600 ,5
602,5

610,5
624,5
625,5
629,/r
633,5
636, 5

637,4
639, 5
642,4
643,1r

644,5
649,5
650,4
651 ,4
652, 5
653, 5
654,4
658,4
659, z*

660,4

662,4
667 ,/1

668,4
669 ,4
680,3
695,4
687 ,3

-torn
-1 ,655

-1,64l
-1 ,734

-t ,687

-[,824
-1 ,826

-1 ,B45

-1,,84L
-1 ,836

-1 ,77-8

-t ,786

-t ,789

-1 ,798

-1,174
-t , o5o

-0, 635

-0,022
-10;141

I

l+o,zoo
+0,517
+0,531
+0,517
+0,567
+0,569
+0" 593

+0,615
+0,623
+0,595

-l-0, 619
-.1-0, 581

+0,646
+0,648
+0,587
*0rr539
+0,521

+flsso
+0,210
+0,208
+0,201
+0,212
+0,225
+0, t87

+0,222
+0,211
+0,234

+0,245
+0,289
+0,298
+0,301

+0,319
+0,351
+0,396
*o,1r9B
+0,537

+0,654
+0,745
-F0,706

+0,767
+0,766
+0,808
+0,7Bt
+0,871
+0,866
+0,871

+0,896
+0,904
+0,928
+0,937
-l-1 ,005
+1.,01.2
+11,003

-{,rn
-0,395
-0,396
-0,392
-0,399
-0, 268

-0,209
-0,21,1,
-0,181
-0,2019

-0,233
-0,216
-0, 104

-o,064
-0, 099

-0,092
-0r'l'25
-0, 236

-0,499
-0,569

-0,628
-0,527
-0,514
-00 

525

-0,424
-0,495
-0,396
-0, 336

-0, 329

-0r 337

-0 ,340

-0, 238

-0,25L
-0,275
-0,L67
-0, 195

-0,21.6

2696, 3
699, 3
700,3

709,3
709,3
7 15,3
7Lg ,3
719,3

nq, ,

727 ,3
728,3
731,3

745,3
14l ,i
7tr9,3
750, 3
/)J, J
759.,3
760,3
768, 3

869, 7

871,,7

891 ,6
923, 5
934, 5

950,5
951 ,5
960, 5

961 ,5
983,5

2988,5
3010, 5

0/t6,4
079, 3
110, 3
+34,3

+0,485
*o,5o1r
+0,516

+0,590
+0,622
+0,598
+0,569
+0,599
+0,500
+0,520
+0,447
+0,425
*0,1+4,4

-0,27t"
355

,567
,728
,2/t8:.
,366

1.,4L2

-1 ,44L

-t ,350
1.,37/t

,425
,zlo I '

,320
,249
,236

o9t

,225
,107

,120
,072

,880
,728
,686
,D/tl

-l-1 ,0{7
+0,973
-l-t,000

+1,002
+0,980
-l-0,993

+0,93{
+0,875
f 0, 91rt

+0,851
-l-0, 798

-l-0, 779

f-0,747

+0,452
+0,420
-l-0, 373

+0,413.
+0,394'
+0,431
*0,443
*0,424
+0,267
-l-0,288

+o,333.
+0,42L'
-l-0, 349

+0,438
i*0,442
10,41+l
+0,465
-l-0, 515

+0,532
f 0,5z16

+0,601
+0,627
+0,563
+0,654

-0,256
-0,277
-0,324

-0, 366

-0, 335

-0,399
-0,36i.
-0,454
-0,559
-0,540
-0,505,
-0, 563

-0,551

-0,536
-0, 535

-0,466
-0,436
-0,227:
-0,324
-0,327
-0,342
-0,442
-o-,454

-0,433
-0,464:
-0,536
-0, 633

-0,654
-0,591
-0, 646

-a,642
-0,647
-0,677

-0, 594

-0,604
--0,556
_.0, 500
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Paccltorpenue pv.c. I uoxasr,rsaer, qro 6.necn CI cyg B nepraoA ua6.nro4enraft
Merr.EJrc.fl^o[r{oBpeMerrHo Bo BceM ctreHTpaJrblroM flr4alla3orre, Ho c auunrary4ofi,
panuor? 2''J3 Arr.rr ?r{eJrrrrx, 310 AJrr c?rHr4x n 3rl3 [.rr.rr yJr},rpa{rao.rrerlonr,lx
.uyuer?. BHa.raJre Br{Ar-ro 6r,rcrpoe Hapacra}rze 6.rrecra. B uancr,ruyMe rdaryqeHrte
Bo BceM na6"uro4aelroM [I{ana3oHe [Jrr{u BoJrE r{cr},rrrJBaer He6olttrtrr.Ie HoJre-
6arrms. Sarenr I{a Bcex rpex ItprzBhrx Br4AeH rny6orr,rfi Mr{Hr4MyM, onor{qaHr4e
noroporo rro Bperrerlr4 trpr4xoArrrc.8 ua 4exa6pr, 1975 r. Hrzcxogaula.fr BerBb
MzHrrr{yr{a rla BCex Kpr{Bhrx 6o.iree xpyra.s, qeM BocxoAflqa.fr. f.rry6zua }rr4}rr{-
M_yMa B )neJrrbrx Jryqax HecHoJrbno trfeHr,rue, tIeM B cr,rHr4x r,r yJltrpar]uoJreroBbrx-
Yacrra HpTitBr,rx, ItpllMepHo coorBercrByroqu e Ml4rrrzMaJrr,IroMy BHaqeHuro
6recHa, yMenbmarorc-rr c AJrrrlrort nonur,r. Hpoue roro, riaJrysenrae rreMEoro
{ryxryrapyer B DroM Mr4rrrrr\{yMe. B npeguunznranr,noft {aae ci cyg necxonrno
.spqe, qer{ nocJre i\,rr4}rrzMyil{a,B 7976 r. 6.rrecx CI Cyg AocrarorrEo MorroroEuo
yMeHr,maJrc.rr Bo BceM na6nrogaenaoM Ardatraaor{e cner{rpa.

J Al, A(b -r) A(u - b) lt I. D.2440000r Ao A(b -?) A(u - b) n



C[e I{T pa Jlblrrrre Ita6JrrcAeHufl

, CuexrpaJrbnr,re ua6rrogenrzr CI Cyg BbrtroJIHeIrbI ua 2,6-u reJlecnotre 3TIII.
B ocsonnonr ouu [orysenrr H. I(.9ynaenr,rM, a ran]fie B. M. I(pacro6a6qe-
Bi,rM Ha ,gn{paxqzoHlroM ctrer(rporpa{e c 0OII (C|IDM-2). Hecnontxo cuen-
rpon c{ororpa$zponauo H. I{. IllaxoscHofi na 4u{p,aaqrlonHoM ctrearporpa-
de C[-72. Tanun o6paaou, 6r,rno uo,nyveHo oItoJIo 80'cnentporpaMM CI Cyg
c gmutepcutlm 40 ,72 u L00 A/uu, coorBercrByloqrr x paBlIbrM craAr{.sM paBBIt rtr.E
a:roft aneagr,r.

Pauee 6r,rno cHaaaHo, qro cnenrp CI Cyg B neprlol Haml{x ua6nrogennft
:rren.srcri BuaqrrreJlbl{o. 3ro xopomo BI4AIIo ua pmc. 2, rge trpegcraBJletrbr
petrpoAyr(rlr4n 5 cueHrpon, c{ororpa$upoBaHHblx Ha CfIAM-2. Moueumr
iroryuenu, Drr4x clrel(rpoB orMer{el{br crpeJrr(aMl{ }ra puc, 7. Itaxr4aa petrpo-
,qynr{rr.fl crrer(Tpa Ha puc.2 cocrasreHa I{B AByxI4,IIr4 rpex'racrefi. O6'sncs.fl.ercs.
,ero reM, rrro AJrrlEa crreftTpa, [oryqaeMoro na GIISM-2, ne [peBbrmaer 2,5 cu.
floarouy a aaBr{crrMocrli or Al4cnep cuv (40 ntu 700 A7r,ru) Mbr troryqaeM yqacrltu
,ctreHTpa;. oxBarblBaloq,I{e paBJIInqEbIe rlo [Tqnqsol{y cIIeHrpaJrbIIbIe gIIrepBaJIbI.
,Crerrprt 17-l9.Iy, 16-17.VIII, 27-2B.IX 1975 r. tr2B-29.VII 1976 r.
[oryqeur,r c [rrcrepcuefi oro,no 100 Ahru. flepnrre ABa cocraBrreHbr rtB AByx
"raciefi: 4300-5500, 5500-7100 u 4300-5500, 5800-7100 L coorBercrBelrno,
a trocrregHrre ABa rna rpex: 4300-5000, 5000-6200 ra 6200-71004. Cuextp
,|4-15.VII i975 r. rroryqeu c \ucreputeri oxoro 40'Llmpi, r4 uoaroMy orr
r{,trpeAoraBJreH He rroJrrlocrbro, a Jrurtrb lpeun ctreHTpaJrbHblMrll [rrrepBaJraMu:
4600-5100, 5500-5900 r,r 6350-6700 A. flpu penposylllrpoBarrrrtt Bce ctrem-
TpLr [pl,rBeAeHr,r K oguofi. Artcilepcuv.

Paccuorpeur{e prac. 2 iroxaansaer crreAyroqee. Cuexrp t7-tB.IV 1975 r.,
rroryqenur,rft eqe Ao HarIaJIa {orouetpzuecxlrx na6.nrogenzft, rzurauen gn-a

cilM6ulruqecr(rlx BBeB,q. fla crom cleHTpe Brr[r{br cMI4cct4oHHbIe rranuu He II,
He I, Fe II, H, [Fe VIIJ, [O IIIJ, a raxme cI{rIbHbIe uoaocr: TiO.
I Cuenrp 14-15.yil !97_! r., coorBercroyroqufi Mancl,IMarBnolry 6necty

CI Cyg, ooBeprtreurro rzuofi. ?Icsealrfr Dur,ccuoHrrble lrnnltrz c BrIcoKuMI[ troreE-
rli.ranaruu roa6ym4eurr.E. r[ IroJroou TiO. Bnaecro Hhx trorBurr{cb Mrroroqr{cJleH-
t[rbre Jrr{H\tu trorJrou{eHl,r.E, B ToM rrr,rcfie oqeHb cr,inr,nrre' H u K Ca II z 4y6net
NaI(5B90,5896A).BgMucc[zsI[AHbIJII4HZI{HollHp.' Cor.racuo inaaouepuofi oqenxe r4urelrctriBHocrefi" nm:aufr. H z K Ca II u
noJrgcrrr G s cnextpe CI Cyg, troJIycIeHHoM Tar(lxe B atroxy MaHcI{MaJrr,Horo
,6repra 2-3.VI 1975 r. (J.'D. 2442596) aa CTI-72, cuexrparlbunft xnacc

"3BeB[br oupeleJl,eH Hax F'5.
Cnenrp 16-17.VIII 1975 r. coorBercrByer cepeAr{Ire HricxoAnqeft netnu

r.ry6ortoro Mrlrrr{MyMa. S4ecs yrfie He Br{AHr'I MHoroqucrenulle JrI{Hr4rI [orJroqe-
*lnh,,ro ofr.srb rloflBuJlr{cb rroJrocbr TiO u eMIrgcLIoHrrbIe iluHvIm Fe II. Duzc-
cr4oHHbre lrvlafru H oceHt .Eprue.
, Cuen:rp 27--28.IX 1,975 r., ,6rmetufr. tro BpeMeHrI H cepeAr{Ire rny6oxoro

MIIHTMyMa, OTJItrsaeTC.E OT trpeAluy[,ero S HarII4Te JIbHblM yCI{ JIeHlIeM uO.rr OC TiO.
. B cneHrpe 2B-29.VII 1976 r. xopomo BI4AeH apxuir Horrrl{rryyM, cta6ue
.uotocr,r TiO, auuccrloHHbre lruwtvt H, He I u cna6a.s'4686 He II.

tr{rax, paccMorpeHrre puc.2 noxagr,reaer, tITo ecJlrr B MaficrdMyMe 6necma
,ctrerrp CI ,Cyg Molr(Eo orleuurr raH F 5, ro n Mznhuylre, cepeArzua fioroporo
.cosna[aer c J. D. 2442687, upeo6.rra4arcr xapaKrepHble trplrauaxz xo.no4nofi
.sBeBAbr. flpuuelr rltuuu c Bbrconr{Mr{ rroreHqr4aJrantz noa6yrxgenu.fi orcyrorBylor.

O6cym4enue peayJrr,raroB

, ftax ]r3BecrHo, B crlexTpax cmvr6uotuqecxlrx BBeBA n cnoxofiuort{ cocro.Eruirl
,OAIIOBpeMeHIIO BllAIlbI AMIzCCI{OH}I},Ie JIrz-IIuTtz C BrICOIIIzMLI [OTeHI{IlIa.rraUrZ eOS6ym-
(,qeHvs (He II, N III, C III, lFe VIIJ, tO IIII rz t. A.) ra nonocn TiO, ceofi-
,6TBeHHLre oqeHb xoJIoAHbrM BBeBAaM, I] 6onr,rurancrBe cBoeM arl[ BBeagr,r

EepeMeHrrr,re. flpu SHaql,rrerbEoM yBeJruqeEr4u 6.rrecxa Br{A cler(rpa oqeH},
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MeE.EercE. tr{c.Ieaarct E 3MuccIroHHBIe JrfrHttvt c BbIcoHIiIMIl rrorerrqrraJraMr
noa6ym4enlrff, r{ troJrocbr TiO, a BoaEtrHaer ctrer(rp o6o.rrosxu rraua B - A - F.
C yrr,remruenueu 6necna BoccrarraBJruBaerc.fi trepBoHaqaJrbuafl Kaprr{rra t5].
Iloxaaareura qBera arux BBeBA trpu ugMegeuuz 6.rrecxa rarrfie Men.Erorc.rr
B mrdponux upegerax [101.

flepeuzc.teuHbre BbIItre oco6ensocru cvm6uorrrsecnux BBeBA Mo?nH o o6r,sc-
III,ITb, ECJItr{ trPUHflTB, qTO OHI,I gNOftNUE. fIPUUEII HOMtrOIIE]ITaMIIT I4x .'IBTffIoTc.s
Top.flsa.E BBeBAa (7" = 105 K) MaJrBrx paaMepoB z xonognnfi rfiraHr M, onpy-
lfieunble rasosoft rr.rarepueft c n") 106 cu-s fr Tu:17000K. floxaaauo, qro
Bcrlblmr(n arrlx BBeB,q o6ycronreubr lrecrarlfioHapnocrrro rop.Errr/tx r(oMtroEen-
roB I{11.

Hauru na6rrogenraa CI Cyg s 1975-7976 ru.- repruft o4uopoguuft
pa4 {oroarenrprzqecxux rzaMepeHr{ft, nuuolEeuHbrx AJI.E atofi aneagrr. floarouy
CpaBHIzM [OJIyqeHHLIe IIaMIt peByJIbTaTBI C IIBBeCTII6IMU XapaItTepIlICTI{HaMI{
npyrux czM6rorusecr(ux BBeBA.

C arofr rleJrBro rprzBeAen przc. 3, rAe cotrocraBJretrbr npuBafl 6.neona CI Cyg
(a) ra 4re AByqBerHEre Ar4arpaMMr,r A (b - D) - L (u - b) (6, e), auaJrortrruHbre
[uarpaMMe (B - V) - (U - B). ,(zarparrmru pmo. 3,6, 6 rrocrpoeHbr B

namefi r{HcrpyMerrranrnoft crrcreMe. Izlcnonrayx coorrromeEran (L) u UBV-
?raMepeHr{-rr BBeaAbr cpaBuerrr.rfi BD + 35'3821 , Mbr rraHecJrtr Ha aru Ar{arpaM-
Mbr Jrulrzro rrasnofi [ocJreAoBareJlbuocTtr 7, nuwuto tror(asareJreft qneta a6co-
.JrrorrroqepHororeJra 5u nuwmn cyMMaprrbrx marytenufr.2-4,o noroprrx cJre4yer
cr(aBarb oco6o.

A. A. Eoapqyr tronaaaJr, rrro pactrpe[eJreHr{e ageprrlrr B crrexrpax He-
'cr(oJrrrr(rrx craM6rzornsecxux BBeBA, B ToMqllcreu CI Cyg, Mo]n]ro npe[craB[Tb
r(an cyMMy r,ranyueunfi rpex fioMuorreHroB: rr{ranr M5 III -l- a6conro:rso
qepuoe tero (7, = 705 K) f raa (n") 106cM-3,Tu: 17000 K) t6l. floarouy
'ecJrrr Ea AByrlBerrryrc Ar{arpaMMy (B - V) - (U - B) nauecrz iluHt u cyM-
Maprrbrx Rs,nyuenuft rrdrarrr M5 III f a6conrorHo qepHoe re,ro (7" = 105 K)
Ir rldraur M5 III f raa (ru") 706 cwr-?, Tr: 17000 K), ro oseBvAHo, qro
rror(aSareJrl{ rIBera eTl/rx culr6zoruqecHu x BBeSA r crorofiuoM cocTo.frIlur{ AoJr}ItHbI
pacrloJrararbcfl B rroJroce, orpaHrirqeHHofi nranzgurl cyMMaprrbrx raaryueuzfi.
Tanofi BbrBo,q xopomo corJracyercfl c peayJrrrararutr [10].

Paccuorprau cnoco6 trocrpoeHufl .rrranrnft cyMMaprrbrx matyuer.uit rra ABy-
qneruoft ErrarpaMMe. ,(ouycruru, qro r{MeroTc}I ABa I{crorrur{Ra Tta.tryqelru.rr
,c troxasarerr.EMrlr rlBera (B - V)r, (U - B), fi (B - V)r, (U - B)r. O6oaua-
qr,rM L{ETeEcI{BEocrrr Lr3ryqenu.fi ucroqntrKoB B troJrocax V, B, U, fy,, f s,,
fg,, fy,, fpr, Iur, cooTBoTcTBeErro. Tor4a ulrTerrcrrBrrocTu CyMMapHoro mB-
,lryqeuu.E B arr{x Ete troJrocax 6ygyr

iIv:Iv,*1v,,
/ I-, 1-, \Iv : I (r-a + -r:-l.: Iy (a I b),
\rv tv /

rse (a*b):7.
flocxo.n'rxy I B, : Iy,.lQ'0,a6-v)t, ro
f,a: Iv,,.1g-o'a(B-v)r1 Iy,,Le-},a(B-Y),: fv (a.tg-o'e ta-vl, L,b.l0-0,4(B-v),)?

orcloAa

(B -v) : - 2,5 W+ : - 2,5 r/ry,
AIIAJIOTEIXEO

(U-B):-2,5W?:
tB

: - 2,51g,
o, 1g-o,a l.(B -v )1+( u -B)11 + b. 1 0-0,4 t(B -V )z+(u - B) z1

,. 1g-0,4 (B-v)t + b. lO-0,1 (B-v ),
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2l/2600 802 ,7000 J.n.
Puc. 3. Coroctasuerue RPU-

sofi 6recna CI CYg c troJlo-
,r(eEEeM coorBercrByroqtrx
uonaaareueft IIBera Ea ABY-
qreruoft AuarpaMMe
o - fipuBaE 6recHa CI CYg

1975-19?6 rr. B cucreMe Y;
6 - uoro]fieulrfi Ha6nloEeuurrx
noraoareueii rlBera CI CYg Ea

[nyqnetnoft [I{arPaMMe A (U 
-

o) - A (a 
- b)' 3ga'ierllrE nora-

Bareleft rlsera r,reo6Paxenbl Pa3-
TUI]HbIMI4 SHAIIH MI,I B COOTBET-

crBrrrr c xprarofi 6necxa PUoYHI{a
3, a. f - rJraBrrafi [ocJIeEoBa-

TeJrbHocrb; 2-4- tfilflLllt cYM-

Mapublx iigry.reHllii aneagu F5 f
+ ra3 (ne > 106 cM-', T":
: 1?000 K), M2 III -l-' rac
(nP>- L}u cn-s, ?, : 17000 K),
M2 III + a6courcrno tlepHoe re-
ro (To = 106 K), e - cMei{eHufl
noracarelefi uBera CI CYg

Ea Anyrlseruoil AIaarPaMMe
A(b-o)-A(u-b) upu ua-
MeHeIrI4Lr 6rec(a. Crpelraur
I-YI yraaanrr cMetrIeHuE noHa-
Barefleft rIBeTa B coorBercrBr4rr
c npranoft 6ilecfia puc, 3, ai 1-
4 - To ,xe, trro Ir Ha p$c. 3, 6;
5 - roxa3arerl4 qBera a6courcr-
EO qepHoro TeJra

l/
gm

/o

//

-l^,t
s
s.\

-4o

-4.f 0 + 45 / (d-u) 1'/ "', o

Boaruen F,rrfr. a Br{aqeuu.E 1,0; 0,9; 0,8;. . . , 0, o fi,rrfrb 0;0,1; 0,2;. .. , {,0-
Tor4a y Eac 6yAer ua6op Buaqeurrfi tror(aBareJreft qnera cyMMapHblx I,Iaryrlelltrft"
ECnn rxe oru Brraqerr7.E IIaHeCrI4 Ha AByI{BerI{yIO AuaIpaMMy Id coeAuHrtTB IIX
trnaBHOfi ltpgBoft, ro trOy1yquM JIITHIII9 CyMMapEOro uaryqeHr1fl AByx AaEIIrIX
t4croqtruIroB.

Boanpaqaacb otr.flTl K pLIc. 3, 6, o, orMeruM cJre4yloqee. Mrr ne pac[-oJla-
raeM roqHblMr( otrpeAeJreHIit.flMl,t HopMarrbHr,rx rroKaSarereft r{Bera (B - v)o-w
(U - B)oArfl BBe;[br M5 II]. floaioruy B pacqerax lilctroJrr,soBarrbr (B - V)o
n (U - B)o Ntn M2 III t121.

llrax, Ha przc. 3, 6, e Jrmulrm 2 - 4 coorBercrByror paBHbIM 9y'yMgPIgY
raaryqerrl.EM. IIp, eroM tr{ctroJrbBoBarrrr rronaaareJrlr qBera aneag F5 V iaM2 III
It2l, raea (n") 106 cnr-3, T": L7000 K) [13] z a6conrorno qepHoro reila
(7"=106.K) 1,1 41. JIm]gIus.2 uar.receua corJracEo Hamr4M Ha6ilroAeHr{.flM

CI Cyg n umue - rrroJre t975 r., r(orAa ee ctrexrp coorBercrBoBaJI ctrenrpaJrbrloMy
Hnaccy F5 c altzcczourrbrMr/t ilrtr:urlttvrfr. Ho ra HB.

Ha 4uarpanMe pIaC. 3, 6 pas.nzuHblMu BIIaqHaMu B cOorBercrBI4I,I c HpIIB0U
6.rrecxa, upzre4eunoft na pnc. 3, a, npegcraBJleHrI Ha6IIoAeHHbIe BHaqeEI{s
tror(aBareJreft qnera CI Cyg. 3rz BuaseHri.rr ocBo6olfi,qeHEl or Brrv.trr:,frrr MelnBBeBA-

Horo trolJroqelll4.fl cBera, BeJIusuHa Koropolo Av:tTl orpeAeJleua JI. fI. Me-
TtrH [6].

,flnyqnetnafi AI,IarpaMMa pLIc. 3, a uoenonfler ]rpo-cJlell{rr, 3a I'IBMe}reHIIeM

tronaBareJreft qnera CI Cyg B BaBrrcr.1Mocrrl or 6.necna. C aroft rleJrblo uHAuBr4[y-
aJrbgbre Bgaqetrtr.fl rronaaareJreft rlBera BaMeEeHbr crpeJlltaMui yl(aBbrBaroqr4Mm

+ Qf g (d-u) +/n, o
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EarrpaBJreEr4e cMeq.eHl{fl Ha nr.{arpaMMe roqex, r,I3o6pax(aroqux tro1a3areJla
qBera, trpll rrBMeHeHr4r.r 6necna. Or4enr,uue yqacrRtr npunofi 6"rrecna fr.
coorBercrByroqve r4M crpeJrnu o6osuaseurr oAlrHaHoBErMtt pr{McnrzMz qz{pauz.
,(nacpannerrrr.fiIia o6emxAtrarpaMMax orMeseubr BHaqeuu.s [or(agare;reftiquera
CI Cyg, rrgMepenuhre HaMr4 B nrorre 1966 r. [15] z s nae IgZ5 r.

ftax nn4zu, r{a AByrIBel[oT Ar4arpaMMe A (b - u) - L (" - b) na6nro-
,qelII{6Ie trona3areJlrrr rlnera CI Cyg pacuoraralorc.E Me}r(Ay r.rrasuoft rrocJrego-
BareJrbHocrbro rr JrrrHrrefi. 4. Mat],,e zBMeHeHVE 6lecHa (crpe.nxr I, III, IV)
cMeqaror 3Be3Ay lra ArrarpaMMe BAoJrb truumfr. cyMMapHr,rx ]ji,zrlytetrufr. 2 a 4.
flpr anavureJrhHbrx r{BMerreHrr.rrx BBeaAa upz6"rrramaerco n r.rrauuofi noc.tego-
BareJrbHocrlr (crpenxa V) nntr yAaJr.serc.fl or Hee (crpelnn II,VI). Bce oro
rraxoArdrc.fl B xopollleM CorJra0urr c peByJrbraraNlr,l, troJryqeHHbrMr4 AJrfl Apyrux
,clrM6zorzsecxzx asesA [10].

flepeft4eu K auarrrray ctrexrpoB CI Cyg 7g75-tg76 m.
Cuextprl aroft anea4rr, troryseHHhre B Hasare na6.nro4enrafi (aupe.nr 1975 r.),

B Mar(cr.rMyMe. 6necma (zrcns-zro m tg75 r. ) n r urcrc tg76 r. , xopouo coot-
BETCTBYIO? O6qEft HAPTI,IHE CIIERTPAJIrIII,IX I,IBMEHEHNfi. CUr6UOTUqECHI4X 3BE3A
rrpu Bctrbrltrxax. ,(eficrnmreJrEHo, trpfi yBerr{senzn 6necxa CI Cyg Ha HecHoJrbno
BEJITIqIIH aMIIccI4oI{HhIe JI]/.H]1^I/. He II, HeI, [Fe VII], t,O III] z no.nocrr TiO
r{cqeSJra rr rTotrFlrJrcfi cneKTp trorJrotr{eHr4a. IIpz arolr Ho I( H0 r4Mer[ xorrryp
rzua P Cyg. B 1976 r. c yM_enbrrreurae,r.r 6necna r4crreaaer crrexrp trorrrotr{eHr{.s r4
(otr.sTb troflBJr.rrroTctr J|H]jarr HeI I4 cna6rre nonocrr TiO.

Ho cuexrp cI cyg, r,oflyqeHlrbrrz n anoxy rny6oxoro MrrrrrrMy]ra, cepeAr{rra
;noroporo flprzxoAr{rc.r rra Aary l.D.2442687, uporznopeuzr o6qefi cxerne nose-
AeHlI.E crrenrpa rrprz yMeHrrrreurzz 6.rrecxa rrepeMeHHofi 6onrme qeM Ha.ABe BeJrr,r-
quHr,r. flosnznzcr crzJrr,Hrle rroJrocbr TiO, a aMr,rccr4oHrrble JrrtHwr4 c Br,rcoxrzMrr
rroreHrlllaJralrz noa6yx<4er{rlE He BrzAr-rbr. orcroga Mo}nHo SaHflroqr,rrb, rrro tro.fiB-
JreHI{e rny6oxoro Mr[rrr4MyMa Ha HpuBbrx 6.rrecna He cB.fiBarro c o6r,ruurrlr yne-
rr4qeH[eM r,I IIocJreAyIotrIIlM rraAe]rzenr 6.rrecxa cunr1moruqecxoft snea[r,r.

Mrr csnraeM' qro ua6.nrogeuuoe .rrBJreHrde o6ycnonneno BarMeHrreM oAHoro
I{B ITOMIIOHEHTOB B ANOftUOft CIZCTEME CI CYg. IIOCXONSHY B MI4I{INMYME BI{AHbI
'oIIeHr, cIIJrr,HLre rroJrochr TiO, upzcyqve BBeBAe M, ro cJleAoBareJrbHo, B aro
3peM.q xono4nrrft r(oMrrorreHT 3ar(pbrJr or ua6nroAareJrfl [pyrofi 6o.nee ropauzft
I(OMIIOHEHT.

Ha pzc. 4 conocranJrel{bl HarIrIz {oroanenrpr{qecxr e ua6.rrro4euzfl, BbrrroJr-
ruerrHbre s 1973-1976 rr. [16] B ctrcreMe B a i, co cpe4neftsororpa{iauecxoft
xpzro.ft 6.rrecxa CI Cyg [17]. 3ra cpeAr{fl.rr npr{Ba.rr nao6pameui mzpoxoft troJro-
'cOft, IIOCXOABKyIIpI4 AOCTaTO9I{O XOpOmeM IIOCTO.EIICTBe B0IZTIUHbI IIeptIOAa OHa
,ocrroBaHa Ha rzEArrBIzAyaJrLEr,rx na6;rro4euvax, [o1aSbrBalorqzx 6o;rrmyro
Altclrepcuro onoJro cpeAuero BuaqeHr,r.fl [2J. @aerr Ha pr4c. 4 nanecenrr cor.lracro
cBeroBr,lM BJreMeHraM npr.lnoft 6necxa Vzruw IlB]

l\4in .: I . D. 2411902 + B55d,2S E.

[tax nia4znr, 6necx cI cyg B MrzrrrrMyMe !g7b r. B cricreMe B 6.rrzaox n
CpeAI{eMy sIraqe[L{ro rnpg BBPsp.r>r s cuoxoftHoivr cocro.firrrfrr, flocxotl,xy, corJracHo
,ctreHrpaJrr,Hrru ua6.rrro4er{n.sM (cu. pzc. 2), 6,I,ecx B Mr.rEr(MyMe 7975 r. otrpeAe-
.JrfreTctr xoJroAllbrM noMlrolrer{Tot{, To oTcro[a cJreAyeT, qro 3a BclEIrtrHy B cr4 cTe-
Me orBercrBen ropavaft r(oMtrorreHT, tr{ nroxtno cqllTarb, qro rro.aBJre}rrze crrer-
Tpa trorJroqeuratr cBflBaHo co Bcrrhrmxoft aroro HoMloueHra.

flo-nrz4zlromy, trpu Bcrbrrrrxe cI cyg tg7bt.r4aJryqeur4e Broporo (ropauero)
noMtroHerrra npeo6ra4a.rro HaA r4sryqeHr4eM XOJIOAHOTO ItOMtrOHeHTa 14 raBa.
'CreAoeare.rrr,no, 6y4eu cqvrarr,, qro c[enrp trorJrotr{errfi.s, oqerreHubrfi lralrz nart
F5, xapaxreprd3yeT aToT r(oMfloueur, Ham Tanx(e trrBBecrrro, qTo clexTpalrurrft
r{Jracc xorroArroro r(oMtroHerrra coorBercrByer M5 III t6]. Oqeuzu, Mo)fier Jru
.EarMeHr{e fi oMtroHerrra F5 xo.rrognrrM rr4rarrroM o6ecnesr4Tr ua6nrogaelry}o rJry-
'6any llmumMyMa B ,r{eJrrbrx ryqax, panuyro 2}8.

Ecr,u B (F5) ru Br (M5 III) - {yuxrlzz fl.rranxa Arrn BBeBA F5 z M5III, ro
140
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Puc. 4. Conocranueslle HptrBbIx 6lecxa CI Cyg 1'973-1,976 tr. B ctrcreMax V u B co cpeA-

ueft $oro"puftravecnofr xpznoft 6recxa 12, 1'7, 4'81

6e.nzuzua, otrpeAeJl.f,eMaa HaIt

BL(r5) n2F6 1r (F5)

B,'ol5xfiffi: qtM5ltry'

6yger xapaHrepusoBaTb orHorrrerlr{e urrreHcritBHoorllr fiSJryqeErr.E arvx sBeB[

,"iorrr" ioorui 1,. flpranzr'raew T"-:7600 K [Jr-E r(oMrro4gura F5, I 7.:
:'b000 K A.rs r,orouio"o rrarauta-[19]. Oruomenae Iy (Fb)lI1 (M5 ,IJI) orpe-

lar"a* oo 
".rry6une 

,rrr*yra, panuoft 2\3 s notoce 7' Torga, RstlRvo;;1t =
= 0,1,.

Taxult o6pasott, paAMepLI lop.Eqero I(OMtrOHeIIra I{a trop.fiAol( MeH},Itre, qeM

xoJroArroro. 3ro cnzgereJrr,crByer B troJrbay ctrpaBeAJIlilBocrrr Iramero trpeArIoJIo-

,r(euu.fl. C.ire4onarenbuo, Iramrl na6.rro4enra.fl eqe paa HarJIflAHo troATBepE(-

,qaror fnlroreay 4nofi crBelluocrrr cwu6fioruv:cnux sBeBA'

Ilpnneg"*t Lexotopble pacqerbr paaMepoB crrcreMbr CI Cyg'
Tlanectro, qro

ar * az: P'l'($J1,.* $Jtr)'/',

rge (a, * az) - paccro.flHlte Me)fiAy qellrpaMu r.flil-t-ecTu ltol\4uoHellTor, P -
"up"oi 

o6p-aqenza KoMuolleIrroB B roAax u (Sr * $Jlr) - cyMMa Macc

rtoMtror-IeHToB B eAr{Hrlqax Macc Coluqa.
BeilzcuEa rrepfio[a 

'P 
\1s" cI cyg r{sBecrlIa fi paBIIa. 855,25 Anr. Benuurznrr

$lt, r.r $Jl, nos.ile*, mcxoA.E ,,re o6qux coo6pameurzft. 11ocxoln*y oAIdrI I4B

noMtroger{ron roa4uraft rfira}Ir' IIpI4MSM elo MacQy panuoft 3$J19, [Jr]I Bropolo

t$Jle. Torga a1* a, = 2,5 a. e.

i|"ooouuyr 
- 

peByJIbrarLI l4ccrlegoBauzft nenpepblBllor'o cuelrpa [6],,uo-
flyrrrzM, qTo B CtroqofinoucOCrO.s11;4Il ql,pg 1op.sqer6 ItOMtrOEeHTa OJII{3fi4 I( l4 ''
Bo scurrmxe Berrisrrua B aroro xre xor.ruorienta upz6nzBtrrreJrbuo 9T2. Taxuw
.O6paaonr, UBMSIISEI(g 6leCna COCTaBJI.fleT OKOJIO 5" n Cr4neft O6naCt1r CtreRTpa'

'Cosce1{ Ire[aBHo tro.EBI,IJIacb cTaTb-fl Eara, roon.aq,eg]raa MoAeJr'EM cvm6z'-

or"""o"" anlau t20]. Anrop rpr.,qep*u*aerc.E roq*u Bpell,.fi, 'Iro crM6zo-
TuqeCHEe BBSBA5I gaOfiunre.- OlrZu ra3 KoMtroHeIITOB - XOJIOAtrTrft rttraur,

ti.4l.



SanorE.sroqr4t trorocrb Poua. Brrrenarcqa.fl sepes roqHy Jlarpauxa Marepri.E
o6paayer Bonpyr Broporo, ropflsero nouuorreurd azcx. cyqecrBoBa,r{e rar(oro,
AI[cHa o6yc.rron,nzaaer BoBHr{r(rroBeHZe Bctrbrmeft a,roro KoMtror{eHTa. Izuoreaa
Eara, necolrgeHr{o, trpeAcraBn.se:r 6o.rrrmofi ur{repec, ;;;;;;;"y BrrepBhre cAe-
JI aHa tronLITKa ycraHoBr{T_b rpust4Hy Bcnr,rmeH ropfl qero HoMtroHeHTa.

Hamz ua6rro4enraa cI eyg Nzs - 1976 r'r. 
""g;rrr".rrbr ,qJr.E roro,

sro6rr troArBepAr{rb ltilv otrpoBeprHyrb gr_y rr4trore3y, trocKoJrbr{y oErl Orrrocfr-
c.fr r( aKrr.rBHoil- cragaa paBBr{rr4.s sBeSAbr. o4_nano cyftecraoaaHrre Ar4cRa BoHpyr
rop.sqero r(oMrrorreHra Mo)fier troMoqb s o6r.flcHerrzz {opurr xpunoft 6:reixa
CI Cyg s cuoxofiHoM oocro.rrurar4.

Boanpaqax-cb r( pfic. 4, sanant, uro uy60nzfi uznzlrym 7g75 r. xopomo
coBtraAaer no $aae c Mr{Hr4MyMOn Cpe4Hefi xpanoft 6necxa. Ho ec.rrra ,e"purra
o6yc.rrouen garMeHrzeM, ro^z nropoifi, rro-Brr,qrrMoMy, cB.sBaH c op6rararir"r*
IBr4)r{eHIz eM RoMrroHef{roB. O4uaxo Sopurl Err4rx Mrr}rrrMyMoB oqeHb p aBrr4naror-
cs.Ecn]o. Mr4HilMyM 1975r. yaxuft z r.rry6omrzft, ro *"""ry* cpegHefi xpranoft
6necna BrraqureJrr,Ho rnl4pe ra Menr,se. Moxtno ,,peArroJro*truru, uio'ranr" $opruBToporo MrnHr4MyMa o6ycloaneua SarMelrTleM He roJrrxo ropflqero KoMtroHerrra,
HO V OHpyfitaroqero ero Ar4cHa. rlpzueu Ar4 cn BHOCrrr aaueruyro AoJrro B r{3Jry-qeHr{e cr4creMhr. Paenzsze.;xe r rny6znax o6yc,rroBJrerro ,6rr, ,ro roparrnft
BarMeBaeMbrft xoMnonenr a 1975 r. 6r,r.rr Ha 5r, opue, ueon n o6HsHoM cocroflHrru.
Tanrana o6paaolr, n cnoxofinoM cocro.s,I4rrr flpor4cx,ALLT BarMeu\re xoJroAHbrM KoM-
tror{eHTOM CtrrCTeMbr ropauzfr r(oMtror{errr f 4racx, zlreroqzfi SEasr4TerbHhre
paBMepbI' Itpoyg roro' rraxJrou trJrocxocrz op6rzrr,r n 

"yny 
ulozs lroxter 6rr*

orJrr4qHhrM or 0o. B pesyJrrrrare conoxynuocrr, Srzx 
"{iHropou 

Morr(er Aarr>ua6nro4aenyro soplry Mr4HrrMyMa na cpegueft *pr"ot ori""utr cvg.
B aannroseuue aBrop Bhrparfiaer r.rry6oxyro oou"oarp"o"r" m. HL gyrn.uy,

H. tr't. Ilraxoscxofi u B. M. HpacHo6a6lqeBy tsa noryqeHr,re cne*rporpaMM
CI Cyg.

Aar:op 6narogapen ra*ir{e sreHy-Hoppectro}rAerrry AH cccp A. A. Boap-sy*y r1 Aor(ropaM {za.-lrar. nayx p. E. repm6epry ra B. B. HzHororiy
3a rroJreslrbre Ar4cr{yccurr rrr coBerbr, H. B. Hzce.rrr:aofi, JI. lI. @zuaronoft rr
Jf . 1I. Y Tl{tr{q 3A NOAIOTOBITY UJIJIK)CTPATVBIIOrO MATEPIIAJIA I( trEqATU.

Mafi 1977 r.
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AITAAEMUfI HAYIT CCCP

IlSBEcTuff.ItPbIMc}totAcTpooIiISuaIECI(oEoBCEPBAI!oPIiII{
Torrt LIX, 1979 r'

""-#3#3f,?,X#ilfi J#fittrili'oHo"
T' M. Pa'rnoncnas

tr{ayveu cneHlrp rJraB,oro ftorrtroEellra AN And c guclepcraerii 6-15 Aiuu. Cuenr:panr'-

ssrrl xracc tro RaJIrrqrIIo Sp (K Ca II) : 49' F0 6olee paurrai'i' qeM rro rreraJrJraM Sp (NI) :
: F2 - F5. Cropocu, BparqeEr.rff u sin I : 53 HM/c trpeAtrorraraer cr',rExpoElrocrl ocoBoro rr

op6raranr,uoro*puo1.,'ii(uopo:60rtrrt/c)'o6uapy'(eElls6brroKrr{rarra'crpoEql{fl'qr'rp-
norr, " 

ge$raqr.rr *ottru ,ii"poua I anrocrlepe sBeBArrr rlo cpaBlreulrro c Conu4eu'

Typ6yleutuafi c(opocrb paBua ur : 9,4rmlc'
Oxopocrr, qeurpa luacc cr4cretrlbr ? : -5,6 ru/c'
Iloryauunlltyga lyuenotYr cnopocrr'r rJraBnoro r{oMtrouetrra Kr: 72 'tlol'lc'

SPECTRoPHoToMETRICSTUDYoFTHEECLIPSINGBINARYANAND'
byT.M.Rachlt,ouskaja.-tt,.SpectrumofeclipsingbinaryANAndhasbeenstudied
uring rp..t.ograms wiih dispersion 6-15 .A./mm. The calcium spectral type Sp (K Ca It) :
: Ag, F0 rvas found to be earlier than the metaiiic one sp (xt1 : p2 

- F5. Axial velc-

city of thel stars "qrul. 
t, usin i : 53 km/s anil the orbital one to u616 : 60 km/s' Pos-

ririv in.r" exists ixial-orbital synchronism. Enhancement of titanium, strontium, zir-

"onin- 
anil a deficit of magnium and chromium is observed'

The turbulence velocity equals to ut :9'4kmls'
The follorving parameters have been obtained from the velocity curve:

? : -5.6 km/s, K1 :72kmls'

Sarnenua.s cucreMa AN And (P : 39219565, m: 6,0 -:- 6,20) ulrrepecEa

TeM, qTo y ee rJraBrrollo KoMtrOEeETa 6LIJII( o6rIapynrerbl IIpI{BI{aftI{ MeTa',IJIE-

n""i ot tr.rxt. Hry.i, " op. itt 'p'o"o'"u" et cre*rpaJrbl,'rft x'nacc A7m

III - IV.--- 
ttprasax 6uecna AN And oupeAeJlelra cte66uucort l2), nv 6r'rnz nafi,qenrr

{orouerpzuec*ue ,rl*Lririi-.""i**t. Cornacuo Cre66raucy, pa,lrocrr, 6necxa

KoMtroIleIIroB B MaHctrMyMe paBIIa Lm : L\L'
Cuex:rpocxotrtrse;;; "pO-r:" 

AN And BtrepBble 6r,rua sbrqr'{cJrelra P' 'Bnrolr
r{ HelaBHo A. fluron aii. A. flur paccuorpef pe3yrtrarl;r rdsyueur's op6r'rrr'r,

yToqIII{n SJreMeErbr u cAeJIaJI BLIBOI O6 tranteneul4l'I T-CKOpOCTI{ B CI4CTeMo

AN And.'-''Il"-on"" 
r{B rra6Jrro[areJrefi IIe IIaItreJI B CtreKrpe AN And trpEsIIaKoB Bro-

nuqHoro KOMtrOIreH',r'a' trpaB[a' \vrcrfepcilfl ctrer(rporpaMM BO BCeX cilyqaflx

6r"u V*ap"r.t,ofi r,rJrr,r urfrc 100 Ahru u AeraJrbHoro uccJreAoBaHI{.' ctre^rpa HC

trpOBOAI4JIOCr,.-'-g-iu;oft pa6ote Mbr uocraBr'{Jll( trepeA co6oft sagaqy Ha oc,oBallnz ctren-

rporpaMM c Aocraroqr{o Br,rCOHofi 4ucuepcreft .u3yrlrrrl', ctreRrp AN And s

;;;H; drrt'op6urarr,Horo repr{oAa c qe-rrt'rc: t) nr'Incuntr" cyqecrByer JIII

u3MeHerrtre B ctrer(rpe B reseHtre treprIoAa;2) orpegerurb,co[epE(aHfie xuMzqe-

;;;;r;;;"rrroB tr rtrru*.",,," xapa*rep,cr,Htr B arMoc*epe rrlaBlroro r(oMtro-

EeEra, TaK KaH rar(trx otrpeAeJrerrtrtr Anfl AN And AO CIIX uop cgelano IIe 6E[no'

L48



o, 
"* ft ".iT 

H:fl:', l#ifir#"J"1,x ru'u n

Ha6;rro4eHz,r BbrtroJrHe,rr s I967 a rgz6 rr. rra 4zspaxqzo,lroM crrer(rDo-
rp a6e 1,22-\,t p e{"rrexrop a 14 Ha cne*rp olp3 t1 [ya._ !, di,, pi$;;;;& ;-ft ;#-gxo^t g91nq{r.rarqecxofi o6cepnaropzz a}r eccp. llcuo.rrr,aosarrucb eMy;rbcr4t4oao, 103ao z 103aF. flauurre o d,enrporpaMMax 

"o6par"i 
, ,a0". t."oar"r,

npr{BeAeurrhre B trocJreAHenr cron6qe, Bbrqu creHbr c,ornacno aserueprage
J. D.o 2421060,326 + 3,219565 E

Ea MOMeHT CepeAzrrEr gnctro3uquu.
o6pa6orxa cner(rporpaMM upono4r.i.rracb rra .Mtr*po{orouer:pe B trp,sMBrx

TTHTEHCU BEOCT.fIX.

,[ara
| 

,*"no,,o,, ,[r.rcnep- l"r.nro*or^rl ----
ora, A/uul oti,na'crr, A I Oasa

rl

Ta6ruqa I

-

1967 r.

31.VIl-1.VrrI

9-10.vrrl

10-11.VIU

oo q9v

16-t7.XI

4-5.XrI

13-:14.VIII
14*15.VItI
15-16.VrII
17-48.vIIr
4-5.rX
9-10.IX
t4-15.X

[t-t2.xr

t3-14.Xr

lg72 r.
ls50Mira I lE

i976 r.
2rr
1s55Mrr
3 s 40 Nrras

3 ,r 40 v,rfi.
3s50MnE
3.I
3 s 30 LrnE

3s30mnu
3 q 30 rrauu

3q20uuu
3s
4 q 40 uugr

4B)0-4400

4900-3700
450q-3700
4900-3700
49(10-3700
49(10-3700
6900-5800
4900-3700
6900-5800
6100-4700
6900-5800
4900-3700
4903-3700

1.r
7.t
1 s 20 Mras
1s
1s
1s
7 s..20 uus.
1s15Mun
2,1

4400-3700
4700-4300
4800-4400
4400-3700
4400-3700
4800-4400
4400-3700
48fJ0-4400
4400-3700

p
0,592
0,605
0,365
0,385
0,683
0,699
0,270
0, 299
0,042

15

15

15

t5
{5
1.5

1.5

t5
t5

L2
8

6

6

6

4.2

l2
l2
12
12
t2
l2

0, 15:

0, 891

0,212
0, 510
0,130
0,710
0, 269
0,064
0,LLl
0,157
0,762
0,803
0,372

c qe.nr,ro Bbr.rrBJregrrff oco6er,,ocrefi cuexrpa A.N And Bce cner{rporpaMMr,r
z3yqafir4cb rre3aBl{cr4Mo. flpz oror{tAecrBJrenzz nzuufi MEr troJrb3oBanzir, ra6-JlrrqaMrr Mvp tal ,, cnrcxoir n.,n.,fr, rya6rroAeHHbr)i: n Am-aaeage 15 vul, zay-qanmefic.s A. A. Eonpuyxoru r.r A. X. Manrarxaanrrot tSt.-FesyJrbrar oroxr_
necrBJlellr{fl rlofia3aJr, qro, Ba IIeBHaqrrerr,H{M rrcl{JrroqeElireM, n cuenrpe ANAr]9 rp{.vrcrByror re }xe ilmHnr4, qro a n ls v"r, .-" ; arv a"a no cpaBHe'r,roc 1 5 Vul n oA a B Jr-qroqe e 6 o.rr r,mrzu crn o 'r,t4trwir- 6.rr eH gr,rp yer";. 

-II 
o;;;i;-;;;ororr{AecrBJreH,brx nynn! M:J }re [pr4aoAtrM, a raerr .rrizn* cuzcox nrznzrt no4o-poAa tr MerarJroB (ra6"rr. 2u3), AJr.s-noropT.;rx Molr{HO 6rrrro aocraroqHo yBepeHHo

orrpeAeJrarb ar(BilBaJleHrHyro urrplrHy W1 (n lurIcJJo r{crroJrb3oBaHrrbrx orre11rpo.
,L44



'la0;r'r.rqa 2"

6562, 82

4861 ,33
4340,47
410!,71t
3970
3933, 66

38B9.u 05

3835, 39

3797 ,90
3770 ,63
3750, 15
3734,37
3721 ,94
37 L\ ,97
3703 

I 86

3697,15
3691 ,56

Ha

HB
HY
Hs
H, f H CaII
KCaII
H6
Hs
Hro
Hrr
Hrz
Hre
Hrc
Hre
Hro
Hrz
Hra

L4f;QO

15,29
1.4,26

4, 96

10,38
10,52

7 ,25
5,45
4,3L
3,[1
L,84
1 ,60
1,22
0.,77

|tt,27
16 ,38
t8,03'
20, 00

L9,64
6,00

t3,45
[2,54
8,46
6 ,00
5, 38
o, lLl

2,30
4',76

1.,26
0, 70

0, 75

5

5

5

5

5

5

5
5

5

5

4
4

4
J

i,

4
5'
6

5'

5

5
f)

5'
4
4
4
4
rl'

L

tr

L

rpaMM), ,(nr arrzx ilrrl.,frfr. 6rrrz nocrpoerrEr noHTypbr rr otrpeAeJreHbr Or{Br4Ba-

JreHTHr,re mupirHbr. Sarelr I{oHTypr,r, EnBr{BaJrerrTHhre mvpfHbr Jrr4lJr4ft BoAopo,qa
z K Ca II, a raxxe llexoropr,re ysacrnz crler{rpa, rroflyqeHflble B paaHble Saar,r,
cpaBlrrrBaJrr{cr, Me}r{Ay c06ofr. Cpanueuve He tror(aSaJro r(ar(r4x-Jrt6o cyulec:rneu-
Hr,rx pa3ruquft B cleHrpe sBeBAr;r or +aBbr x {aae. Brrno nrzrur, saMeqeHo paB-
TI4III4E B 3I{BI4BAIIEI.ITI.IbIX XII4PfrHAX W1 illr'-ll:.Wil., HA6TIOAEHHbIX B PASIIDIE IOAbI.
A zrteuno Ift Bofiopofla u K Ca II (ra nexoropbrx 6oJree cra6brx Jtvfimfr. MeraJrJIoB)
B 1976 r'. B 1,3-1,5 paaa 6orrnre, rreM B 1967 r. MoEtHo AyMarr,, qro raxoe pac-
xolHAeHr4e B BeJrzqr{Hax Irzl Mo}fier 6uru o6ycnoBJreHo TeM, qro oHrr onpe,qeJre}rbrr
IIo cler(rporpaMMaM, troJryqe]rHbrMHa pasr.rbrx crreKrporpadrax. oguaxo cpan-
HeHrre OHBr4BaJrerrrHr;rx mfipfrH Jrm]r^mfr. tro cfler(rporpaMMaM 1,22-v m 2,6-ru
reJrecHorroB r{ByqaBrtrefic.a HaMrr parree BBeBAbr 7599 Aqt [6] ne ror(a3aJro c]4c-
TeMarzqecHoro pacxorfiAeHz-E. ocraerc.g Aonycrr{Tb, qro I,IB}reHelri,ue w|B cfleH-
rpe AN And -.sBJrelrve peafir,Hoe.

Taxrau o6paaou, B peByJrrrrare r4ayqeHu.rr crrexrpa AN And r're 6buIo Bar{e-
qeHo HaHVx-ilm6o oco6elrrocreft, norophre yr{aBErBaJrr4 6r,r na npr{cyrcrBl4e Bro-
pI4qHOIO HO},rIIOHeIrTa.

2. Ilenoropbre xapa(reprrcrr{nrr AN And

trl[a craeaHuoro Bhrme cJre,qyer, qro Ha6nroAeHHbrft cnel(rp o6.flBalr rJIaBHoMy
noMtroHeHry cucreMbr. SxszsaileurHEre mupfrH}{ Wx HeHoropbrx [rrrHttfr MbI

r{crroJrbsoBaJrrI AJr.fr onpeAeJreHlr.fl xapaHreplrcrrzn rJraBHoft SBeBAbr. cneHtpars-
rrhrft r(Jracc 6rr.n oupegeJren rro BaBr{c[MocrflM m. M. ItonruroBa Wy, Sp t7J.
Oxasarocb Sp (K Ca II) : Ag n F0 r 1967 u 1976 rr. coorBercrBeHHo, crlex-
rpanr,urrfr HJracc tro MeraJrJrr4qecHuM JrriIIrn.EM Br{aqlrreJrlHo rroBAEee Sp (M) :
: F2 -- F5. T. e. coorlrortreur{e MerfiAy cueHTpaJrEHbrMriI r(JraccaMu rro K&JIr-
rtrI4ro rlr MeraJrJraM raKoe ]fie, RaK y merannr'ruecKrdx 3Be3A: sp (K ca II) 6o;reg
pannrafi, uelr Sp (M). BonopoArrbre Jrtrurvt B ctrexrpe AN And oseub nlIreHcrIBlIbI
uII rro-BfrAtrMoMy, coorBercrByror paHHeMy A-xnacc5r.
, flo BoAopoAr{bIM JruurrfiM"6rrlr orpegeJreHEr cJreAyroque, xapaxrepl,rcrr(r{r
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Ta6nu Ia 3

1967 r.

wr,'L wt', L

1907 r. 1976 r.

wt", i'

0, 53

0,22
0,36
0,40
0,25
0, 69

0,5c
o rlto

r.yr, i. | "

5853, 68

5688, 20

5682, 63

5598, 49

5594,1t7

5497,52
51t55,67

5410,9t
.5397, I
oDoo'JI
5362, 86

5353, 53

5328, 0t
53{ G.61

5273,r?'
5208,41t 

I

5194,90
5188,70
5t83, 60

5[72,60
5162,29
5056,02
5049,82

.5001 , B7

4993,36
.499L,Li
.11989,llt
,4980 , { 6

497[,35
4957 ,60
4931+,08

4736,78
4731,,44

47i4,42

4583,83
4576,33
4571,97
4563,76
4558,66
4549,47
4533,97
4522,93
4520,23
451,5,34
4509,28
450t,27
4481,t3)
4481 331
4476,02
4427,31
44L5,30
4320,7ti
4309, 6

4318,65
4296,57
1+294, L3
4290

4283,01
4274,80
4253,t6
4254,35
4242,38
4233,1,7

4226,73
4222,22

Fe II
Fs lI
Ti II
Ti II
Cr II
1,'e Il
Ti II
Fe II
Fr: II
Fr: II
Frl lI
Ti II

Mg II
FeI
FeI
!'e II
So II
Y II, Sm II
CaI
Fe II
FeI
Ti lI, Fe I
CaI
Crl
Fe lI
CrI
Cr II
Fe lI
CaI
FeI
Sr II
FeI
FeI
Mg l, Ce II
Fe 1, Sr Il
Zr ll
FeI
FeI
Ti iI

II
I
I

Ba
Na
Na
Ca

Ca
Fe
Fe
Fe
Fe
Fe

!'e
Ce

Fe

Fe

0,21
0,18
0,16
0, 29

0,25
0,20
0,42
0,29
0, 26

0, 23

0,32
0, {3
0,51
0,47
0,15
0, 36
n 9,
0,37
o rtn\
o 

'1n50,11
0,14
0, 16
0,21,
0, 09

0, 09

0, {0
0,12
0,08
0,53
0, 31

0,09
0, 15

0,2L
0,24
0,23
0,15
0, t8
0,34
0,22
0,t7 

)

0, 5t
0,15
0,29
0,30
0,26
0, 5t
0,55
0,35
0,22
0,24
0,29
0,40

0,32
0, 31

2

4

.)

J

r)
D

J
o

D

.l

J
c

J

4

J

FcI
ClI
F-e I
,I'i II
N,Ig lt
X,Ig I
FeI
Si 1I,

Fel
Ire I
Fe II

u, /o

0,24

0,52

0,28
0,25

0,20
0, t5

0,74
0,42

0,1,2
0,35
0,27
0,25
0, 15

0,32
9,29
0,47
0,46

0,74,

0, t6
0,24
0,47
0,33
0,33
0,27
0,34
0, 33
0,72
0,22
0,36
0, t6
0,20
0,20
0, 50
0,60
0. r7
0,49
0,39
0,25
0,20
0,41
0,43
0,52
0, 6t
0,22

4

1.

4
5

2

5

4
5

5

+

3
4
J

2

4
5

5
I

5

4
4
4
t)

J

5
I

4
c

6

6

5
t)

7

4

4656,97
4648, 66
11647 ,44
/t634,LL

4629,34
/+592

4538,29

Fe II
TiI
NiT
NiI
!'e II
Ba Il
Fe lI
Fe lI
NiI
Fe ll
NiI
FeI
Cr II
Fe lI
Cr II
Cr lI

1,

L

I
1,

1,

4.

1,

L

1,

L

4,

I
1"

4
o

2

J
a

J

J

42t5,52
4202,03
4lBL,76
4167

4t61.

4149,14
4063, 60

4045,80
4028,33

D

5

5

4
4
5

4
5
5

1. Yucra aroMoB BoAopo,qa rra BropoM aueprerzqecr(oM ypoBue uag d cuz
{oroc$eprr lg Noril (rzrte trpr{BeAeHo trpeAeJrbHoe Brraqeure aroft BenzszHbr
nrr.E AByx Jrer Ha6JrroAeaafr).

2. flpe4e.rmHoe Buasenr,re r{enrpaJrr,Hofi rily6u:rrbr ilun:zfr. Rc.

^ 
3. D.rexrpoHHa.E trrroruocrb tro {opMyre TlHrurtrca-Ten.rrepa lg n" (m).

JaMeTuMr sTo ort4 BOJIIIqIIITbI TaKoro E(e trop.EARa, Hafi Z y EopMaJIbHbIx SB0BA
ctreKrpaJrbr{Erx r(JraccoB, 6lzaxzx x Sp AN And.
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B nparofi troJroBtrrue ra6rra.rnlr (cu. uzme) BanrrcaHrr cr{opocrb oceBoro Bpa-
rqeHu.E usin i z cfiopocrb op6nranruoro Bpaqeur{n AN And. Cxopocrr oceBoro
BpaqeHrr.fl orrpegeJreua no uo.nyuzprinau cJreAyrotrltrx .rrrauzfr: Fe I - )" 4045;
Fe II - )', 4629, )" 4549; Ti II - ?,, 4572, l" 4290; Sr II - 1" 4215. Cxopocm.
op6rararrHoro Bpaq,eur,rr{ Vopa 6r,r.rra sbrszcJre}Ia Ha ocHoBa}Iuu fir : 3,85 fio
1Bl (fi1 - paAr.ryc rJlaBlloro KoMrIorIeHra). EcJ]z npuErlrr corJlacHo

l2), i : 7Ao u csurarb, qro Jrurnfru, tro r(oroprrM otrpe4eJlelra Ber[qlana usin i,.
pacmrlpeHbr roJrbxo BpaqeHVeM (rtraxporyp6yJreHqrr.fi, tro-BTIAI{}IoMy, nrpaer'
Manyo poJrb, Ero 6y4er Br4AHo !{B cJreAyloq,ero paaAeJra), ro renraufrHbr uo.en,

lr uop6 or(alr{yrc.fl 1.Irnenutrut, u Morr(Ho rrpeAtroJrararl, qro s AN And cyqecr-
Byer criuxporrr{BM op6zrarruoro r{ oceBoro apaq,euzft.

3. I(punaa pocra. Auaruo aruoc$eprr

,(la uocrpoenlr.fl xpuroft pocra 6urz rrr6paubr Aocraroquo yBepeHHEIe'

Ilur\ttt (ra6.n. 4). B ra6.rr. 4 ganrr rar(rfie troreulgrraJr noa6ymgeuu.s I uraxuero
ypoBn.fl 14 crnJrbr ocquJrJrflrop oa gfl," corJracuo [5J. IIpz rocrpoeurzz xpznoft pocra
B xaqecrBe reoperzuecxofi xpunofi MbI r[cnoJrEaoBaJru npI4Byro pocra^,
paccqr4raHnyro Bpy6e.rreu [9] npw BolBr:713 Ar.s o6racru ?',14800 A
a BolB, : 2/3 Ann o6nacttr)") 4800 A. B arort cilyqae ocnro a6cqracc.sBJI.ser-
CE BETTIqEHA

IsIo : W+ * EX*- Isxr. - lgro +W#,ur
IAE

1g Xn: lg Sl.l"- @soaoI - lg 
*

uo:1/Q"; ur.*.

I(oe{$uqzenrbr Hetrpepr,rBHoro trorJroqenr4s 6r;.nw Ba.srbr zs pa6orrr Eole [10]'
3a4an trpeABapzreJrrrrym reMtreparypy noa6ymgeufi.a @rns6 : 0,69, uu

trocrporJrn na6nro4enuym Hpr{Byro pocra z rro lrfrr,rz.nM EreJresa Fe I oupegenuura
reMrreparypy ros6yxrgeu:zn (pwc. 1). Ona oxaBarracb panuoft @uor6 (Fe I) :
: 0,72 -F 0,03. C arzu BHaqegrzeM @rs36 6rrrr.r trocrpoerrbr Arrfl paaHr,rx aJIe-
MeEroB or(ouqareJrbubre r(przBbre pocra, r(oropbre BareM 6rr;rz o6re4rdueHr,I B
oAHy KprdByro tryreM cABrrra BAoJrb ocra a6cqzcc. 3a ocuony BB.rrra KpI,tBa.fl pocra,
rrocrpoeHHa.ff tro JrI{}rI{flM ,r{eJreBa, r(aH caMr,rM MHoroqucreHHBrM B crrexrpe
AN And. Ha pzc. 2, a u 6 noraeaurr HpraBbre pocra uo na6,nro4enz.su 1976 r.
AJr.E paaHbrx o6racrefi crrexrpa. Cnnonrr-mre ilvnfrlut - Teoperrrqecr(r4e Hpr{Br,re.

flyreru cpaBlrerrrz.E reoperrlrqecxoft z na6rrogeuuofi ftprrBbrx 6rr.na onpegeJleHa
AotrJrepoBclta.rr cr(opocrb uo lr rrocro.flHlra.fl Baryxarrlz.E lg a (cu. urzme).

lg nr (m) 13 , 51 0 ,03
Rc 0,85
lg Ns2H 16,7

z sin i, nrr.r/e 53t3
76p6, ItM/o 60

1g o -1,8
lg P, 2,22

@noe6

zo, rna/c

0.72+0.03
9,9

tr4a xprzaofi pocra orrpeAeJrer-ro rar(Ere co[eprfiaHrre /y', zolroa paBJrI4qHbIx
EJreMelrroB. Bo nropou cr:on6qe ra6n. 5 trpr{Be[e]Ibl cpeA]II,Ie Buaqerrrz.fl arl4x
BeJrI4qrzH. B rperu,eu cro.rr6qe yxa3arro Trr,Iclo n ucrtolrr,BoBarrHbrx ;l.u:umft. [r.nx
onpeAeJreHrr rr troJruoro co[ep]r{aHln fl aJreMerrroB reo6xoAurro yqecrr, aroMr,r,
HaxoArrquecs s seua6rroAaeMbrx craAa.rrx rdoHr4 Baru4rr. ,[,ra atoro Hy]r{Ho Brrarb
Bent,tqt'luy aJreKTpor{[oro AaBJrer.rr4n P". Oua 6r,rna srrsucJrerra uo {opuyre
Caxa no rfieneBy r4 xpoMy. ilpu arou trpeArroJraraJrocb, qro @uo" : 0,92 @roso.

B peay.trrare tronyqeHrr BuaseHua lgPu (Fe) :2,13 r^ lgP, (Cr) :2,51.
flpz4anaa 6o.nrnroft Bec orrpeAeJreHraro no ?r(eJreBy, onourrareilLuo rlpl4Hr{traeM
lgP":2,22 xoropoe tr 6m.no r{ctroJrbBoBarro trplt Bbrqr,rcleH[r4 qr{cJra trtoHoB
n nena6rrogaeMrrx craAr{.rrx r4orrr,rBaqu[.
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1g.?o-rg Vft+\ $

0

4ff 'rr

O

a
a

a

a

Plrc. l. O-upeAererze reMtrepa-
rypbr BoabyErAeEufl li,Bo3o

4xi

Puc, 2. [tpuaar pocra gna o6-'
nactu l, < 4800 A (a) ra Ntt 1\)
>4800 a (6)

Ll 7o

?

2

tr NdI
vMgl
+ TiI
{f 80fi
S Cell

B uerreprou cton6qe ra6n. 5 trpvBeAerro [o,rrrroe coAep]r(aur{e aJreMerrroB,
ts trflroM - coAepffiarlr[e Ha Co.rrurle [5] s roft E(o c\rcreMe crrJr ocr{uJrJrrrropoB.
B cnegyroqeu (urecrou) cro.rr6qe aroft rne ra6.nzqrr AaHo orrocr(reJrbrroe coAep-
XTAIII4E , AJIEMEHTOB

rx1:,n (**) - k f**) .
\ rYFc /ANADd \ rYIIc,/O

Itam nrguo rla ra6n. 5, uracro r,lr.:uufr., ]IctroJrrraoBflHrrbrx AJI;I orrpeAerreHz.E
coAeprr(aur,r.fl aJreMerrroB s AN And, paailuquo, paoruquo rir HaqecrBo ar:ux nv:r-nfr.
(ueroroprre iltturtil 6.rrengzporaur,r B npbrJrbax), loarolry B trocJreAlreu cron6qe
r:a6n. 5 Aaubr trpr,rMeqaurr.n o r{aAe}fiHocrrz orrpegeJreuzft [X]. lla ra6r. 5 az4no,

148

x
oo

 1 co.l
x Iill
  CrI
a Crll
c Fel
o Fell

v Ni!
r Srll
v Zrll

o
d XX

O.

0

 



Ta6rnqa 4

tsf ro'

5688, 21

5682, 63

5t83 ,60
5L72,60

4318,65
4283,0L
4226,73

5598,49
5594,47

11989, 15

4501,27

4563,76
4533,97

5188,70

4571,97

4028,33

4274,80
4254,35

5208,44

421Q,36

4538,22
L1558 ,66

4/t27,31

Na

6

2,1"0

2,09

Mg

2

2,70
2,70

.l , J,l

3, 0B

3, 55

o, oo

.f,4D

3,44.
3, 87

3,53
3, 70

3,L7

2,93

2,84
3,05

oOo

3,24

2,67

3,28
3,40

3,65

2,57

2,93
3,29

I

l,4B
4',45

[,94
1, r94

Ca

5

I ,89
t,88
0,00

21.

2,5L
2,54,

Ti
1.73

1,97

Ti
3t

L,l2
50

[,22
Lr24

70

1 ,58
82

1 ,56
87

1 ,89
Cr

7

0,00
0, 00

7

0,94

Cr

3t
3, 87

44
4,07
4,07

I

II

L,79
L,7 l.

2i t5

L,71,
1,66

1 ,30

t ,95

I ,88
2,09

t ,86

1 ,80

7,74

t ,80
L,67

1,84

L,67

1',57
1,76

Fe

2

0,.05 L,22 1,73

T,A

5497,52
5455,61.
5328,04

5t94,94

4294,L3

4202,03

4063,60
4045,81.

501t9,82

/,r.)() r,

4957,60

4476,02

41.81,76

4647,44

5273,1,8

4736,78

5001,87

51,62,29

5383, 37

5410,9L

4251,i5

4629,34
4520,24
4515,35

4583, 85

4576,33
4549,47
4522,63
4508,28

4731,44

Ir,r, oB lc.cl r

15

I ,01
t,0t
0,9{.

36

1 o56
4L

L,48
42

L,48
+d

1,56
L,48

11.4

2,28
152

2,45
318

2,81.
350

2,84
354

2, 83
409

2,69
553

3, 29

554
3,21,

965
3,96
1089
4,LB
,.1.46

4,31
tt65
4,47

I ,39
,i. ,89
2,39

1 ,98

2,57

2r95

3,54
3,80

2,36

2,60

3,56

3, t0

3, 3t

2,55

2,91,

2,99

3,37

3,67

4,10

3,92

W1
lS,-^ 10.

I ,56
L,84
1 ,98

,L 162

1,89

1. t97

2,L.1.

2,L8

1,50

L,6L

2, 03

t ,55

t ,78

l',5t

'1" 146

,l ,53

L,62

t' ,59

t ,65

L,73

Fe Il
28

2,70
JI

2,9(
2,9L

2,84
38

2,84,
2,84
2, 83

2,84
2,85

40

2,89

0, 26

t ,6t
t,o0
0,97

t ,63
0,66
L,47
L,37
L,L1"

0,63

L,57

L,87
t ,69
L,72

2,05
L,52
2,05
1,89
1,81

I ,58



Ta6.rruqa 4 (ononuax.ue)

4774,42
4648,65

4980,17

4971,,34

42L5,52

Snelresr lg Nr

2,65 2,07

x7.s, aB tc el ?'

Zr ll
44, I

o,8o I s,ao

Ba II
t

0,00
,

0, 60

Cel
1.5

0,40 3, 38 1,38

I,A 1". aB tc cl I'
W,I

lsl-'106 w^
Ig # to"

Ni
98

3,38
3,42

1.1.2

3,59
274

4,54

3,95
3,85

,)r04

3,83

1,65
1 ,70

t ,38

I ,08

4149,20

4934,08

5853, 68

5353, 53

3, 53

2,73

t ,80

1 ,56
Sr

I
0, 00

Ta6.nuqa 5

H
NaI
MgI
CaI
TiI
Ti II
Crl
Cr Il
FeI
Fe II
NiI
Sr II
Zr Il
Ba Il

72,00
3,36
4,1,5
2,93
4,2L
5,28
oroo
5,54
b,b/
7,86
4,87
3,7L
4,32
2,4L

72,00
7, 03

7 ,73
6,18
5,32
5,29
5,54
5,54
7, 86

7, 86

6,97
3171,

4,32
2,44.

lc No

12,00
6,21,
, rJD
6, 23
4,69
4,53
5,35
5, 60

7,56
7,62
6,25
too

2,20
,,,

+0,55

-0,4'9
-0,32
+0,43

-0,21.

0, 00

+0,45
+0,52
+1,85

-0,08

I

I

I

IIpr,rMe.IaHuE

IleEocraroqso yBepeHEoe

YBepeHHoe

IleEocraroqno yBepelruoe

IIeEocraro.rHo yBepeHHoe

Oqesr ynepeuuoe

,{ocrarouuo yBepeuHoe

O.reHr, yBepeEEoe

HeEocraroquo yBepeggoe

Vnepeuuoe

,{ocrarouno VBeperruoe

Aocraro.rHo yBepeHEoe

2

2
5

L

6

a)

21.

10
4
I
L

7

)
\
I
I
I

sTo coAepE(aHl{e sJIeMeIrroB B arMoc{epe AN And BHaqr4TeJrE}ro orrrzqaerc.fi oT'
COJIIIEITHbIX. Tart, n AN And B T436BITHe HaTpI4ft, l,uTaII, HIzI(eJIb, cTpoHqufi tr'
UI{pnoHIIft n, tro-BIrArTMoMy, cylqecrByer Ae$r4rlrzr r{irruwfl r{ xpoMa. V ruerar.rrrz-
qECHUX BBESI, KAI( IIBBECTHO, HA6ilIOAAETCfi AE{fiqI4T KAJIbIIIIIff TT CI(AHAUfl
tr rroBbrmeHr{oe coAep}flaHue BJreMerrroB r.tr}fleJree crporlqr.rfi. B AN And orso-
CI4TeJILHO KaJlbqll.fl MbI MOrI{eM TOJIbI(O CHaBaTb, STO OH B HeAOCTaTHe lI qTO CTpOII-
rtruft r z36r,rrHe. Momuo orMerurr, eqe Apyrne auoMaJrl4rr, Herr.rrrr4qnbre AJrg
Am-snee4,- rroHra?Kenrroe cofiepxtaur,re MarHr,rfl a 6apun.

o6parrzuca K Botrpocy o BeJrr{qu*e ryp6yre,rHod cxopocru. Ha ocuoBaHurLi

IpllBoft pocra Mbr otrpeAeJrrzJrr{ AotrJrepoBcxyro c:r(opocrb paBuoft 9,9 rru/c.
Orcroga, trplarrrlMa.E nren, : 1,5 xin/c, Irolrtgo ()r{eHr,rrr, uryp6 : gr4 xv,lc.
Taxa.s BeJrrrquua ryp6y.nenruoft cropocrrz cqr{raercfl AoBo;r,Ho 6onr,moft,
oArraKo 

. 
ee p e a JrbHocrb rroArBep )ilAaerc.fr cyqe crB ylorqr4r{rr p eB yJrBrara Mfi u\y -

IIEIII{fl A-SBESA.
l.Muorrze Am-areegr,rBoo6qe r{MerorBbrcor(r4e r}'p6yfieHrHue cxopocru [111.
2. Bce HopMaJrbrrr,re rroBArrr{e A-anea4nr c reuuepaiypofi 0,57 < O, < 0,71

uMeror ryp6y.rreurnr,re cftopocrlr B rrpeAeJrax or B [o \O iitc ltZl.
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/r. Itpusas rryqeBbrx cxopocrefi

ItaH yrxe orMeqaJrocb, A. flur [3] srrcxaaaJl npegrloJlo)r{eHl{e o6 rasmenennra
-y-cnopocrr4 B cr4creMe AN And. B cs.sar,r c arI4]I rlpeAcraBJrflJlocb I,IHrepecHr,Itr{

otrpeAeJrrdrr, ,y-cxopocrb IIo HaIuI{M ua6nro4eur.su. B ta6r. 6 Aaurr III{IIrI BoJIH

rraMepeHrlblx IIaMI{ ttutruit I{ JIyaIeBbIe cnopocTI4 ur, IIpIIBeAeHIIbIe K Conuqy'
Ha pllc. 3 upe4cran;refla BaBrrctr]\,rocrb ur or rfaarr. Bep_rzna.nr,uble JIrrIrI4I4 rloxa-
.rar,rBaror cpe[Hro]o HBaAparIrqHyIo ouru6xy (:L o). tr4a prcynxa BI{[I{o' qro

Hartrrr onpeAeJIeHIrtI U?. rlo ABynr roAaM na6nroAenraft xopouro yKJIa[bIBaIorcrI
B o[Hy nptrByro. ,(la cpanuellld.a Ha prao. 3 npI4BeAeHa Itpi,IBa.fI IyrIeBbIx c11opog-

refi (Hpyrnnra), ua6.urofieHrra.fl A. flnrom [3]. Bulno, rrro roqnu xpunoft A. flnra
Jre)fiar crrcreMarr{secxrd r'rr4}He rrartrcii nplrroft. B ra6n, 7 4aurr Blraqe}Ild.a T-cr(o-
pocrrr I{ rroJryaMrrJrrdryAbr ryuerofi cnopocrl{ 1(, uo oupe4eJreHr{fl1\,I paBIIbIx aBTo-

pon. finx nirrrcneur.s trpuqlrHbl cABIrra HpIlBbIx lrarrreft n A. flura (6y4enr n

garrr.refimeM rra3r,rnarl, rrx r(praBarr I lr II) MLI npex(Ae Bceto oqeIlI4JII4 nonpaBxy
x nyueuoft cHopocrll 1/?,, r(oropafl l\[o]Her r4Merrr l\,recro 3a cqer pa3Jltrrrl4.fl B

cr{CTeMe cTarr4apTHr,rx [Jrr{H BoJrrI creHTpaJrbFll,rx .nuuttfi, rrcnoJrbByeMblx IraMIl
u A. flnronr. 3ra uonpaBr(a or(aaaJract pauuoft

+I(hr- ?'rr) : -2,4 xntlc'

Taxrau O6paaorr, paarrr,rqr,re B cuoreMe CTa]IAapTHLIx IJIIaII BOJII{ He MorfieT
o6rscuutr, pacxotfiAeHrre B T-cxopocrlz.

flocxonrry Ardctrepcr{.a rosen ua rpranoft I Aoronruo Brraql{reJlbl{a, Mbr rro-
.trbrraJrr{cb orleur4Tb EocroBepHocrb paaruqrrf r(prlBrrx I lr II.

Bcero MbI IrMeeM 109 uaurx zsuepeur,rft JIyqeBbIx cnopoctefi n t3 Sasax.
,.[,la cooraercrByroqux {aa 6r,rna sbrs[cJleHa ur, ri (p) uo r4lrreplroJl-Eqrzou-
noft {opruy,ne

u",rr (q) : Co + Crsin Znq + Crcos2nq + Crsin 4nq + Cnoos4n'Q' (*

Hoa{{r,rqretarsr C 6rrrn nonyueHr,I MeroloM HardMeubm\Lx KBaAparoB rro AaHHrIM
A. fl#a. Onaaanocr, qro fipl,IBafl (*) xopomo otrI{cbrBaer ua6lro4euur A. ,flura,
.a BeJrvqrrHa Co mano orrllsaercfl or oupe[eJreuuoft A' flsronr T-cr(opocrtl:

Co: -76,2t:lc, ayu : -16,4xv|c.
flo o6r,r.rHoft upoqegype (cu., Harrpr{Mep, [13]) 6rrlr srrqucneu xpureprafi

X2 anaruaa. Ou oxasarcff paBrrr,rM Xz : 101. Coorsercrsyrcqa.s reoperr,Iqe-
,cHa.E Berr4snna X|,oor : 76,92. flocHourny X2 ) Xl,oot, s g5o/o cryqaeB

ar,
+ /OO

oy

- /oo

IPuc. 3. I(punar fiyseBrrrx oxopocreft

-Hpecrll]u.r - ua6nrogenua 1967 r,, TeMHr,re fipyx(xtr - 1978 r., cBerJIbIe HpyE(r(rr - ua6urcgeHr,rx
,A. flnra [3] 1969 r.

t5r

xn/c

Fztz



6562, 82
4481,13
4427 ,3[
4415,4,2

4340,47
1t271,76

4215,52
4202,03
4L43,42
41"01,,74

4077 ,7L
4063,60
4045,82
3933,66

;,

-36 ,82

-45,02
-34,78

-15, 78

-36,24
-33, 03

-27,82
-25,92
-1,7,92

-69, 09

-62162
-73,23
-85, 79

-82, 
g3

-89,63
-69,42

-2L,95
-60,41.
-56,92

-43,64
-57,29
-37 ,92

-59,52
-57,22
-37,52
-48,0

+30,43
+ {0,03
+32,98

+50,54
+43,03
+33,07
+23,24
+34,91
+19,19

+ 30,8

+26,29
+52,48

+ 80, 26

+57,57
+52,23
+43,1,6
+52,09
+43,79

+51 ,0

trpeAtroJrorfierrr4e o roM, qro npr4rBa.E I pacnpegen€,Ha cryqafirro Bor(pyr II, or-
traAaeT.

Tanum o6pasolr, tro-Br{Ar,r}foMy, cMeqeHr4e Hpr4]rbrx I r II peanbHoo, o[Har(o
r{IrreptrpertrpoBarr, 3To cMeq,eHlle naH peaJlbrloe I4BMeHeHr4e ?-cHopocru, Bepo-
'flTHO, eqe paIIO, TaI{ HaH BaBI'ICI4IVIOCTL Me}I(,qy HaItrI4MI4 CTaI.IAapTHLIIILI AJIUIIaN{I4
BOJrrr 14 Aarrrrbrlrr4 A. flura rosHo He ycrarroB.uena (r 4antueftn eM i\[rrr npeAno-
JIaraeM 9To cAeJrarb). A cefiuac [.ro]r{Ho Jrrrmb npr)ArroJrararb, sro T-cHopocrb.

Ta6.unqa 7

XapaRrepr.rcrr4fia

HM/o

nn/c

PaqnoBcnan, fSo7, fOTO r. 
I 

A. fsr, 1969 r.

Arrolr

-11j,4
67, I

A. fiur, 191i r.

--4r9
73,6

B cu creMe AN And MeE.flerc.s, r. e. B Droft cr{creMe trpucyrcrByer rperbe reJro.
rl euta trprruflrs Bo BrrlrMau?re pacnpegeJreurr() rrMerorqr*c, ,i6nro4erruft,
1r-cfiopocrr,r ro roAaM (crrr. ra6.rr.7), nepllo4, o6ycronneHHbrfi r{aJrr{qtreM
rperbero reJra, trop.EAHa 1 - 2 .ne:r.

Ocnorur,re BbrBo4br

^ Pgr^vr.rqrarr,r r{Byqeurdfi ctrexrpa AN And c Aocraroquo Bbrconofi Ar(ctrepclrefr
6 - t2 A/nan crogarcrr r( cJreAyroqeMy.

1. Bo scex {aaax op6raranr,uoro trepzola Mbr Ha6Jrro[aeM ctre*rp roJrb*o
rJIaBEoro KoMrlorreHra AN And. Sxnzsaileurnrre, nrupfrnbr BolopoAHrrx nzuuft,
jtttufrrr K caII rr Mrrorlrx nutr:,z,fr. MeraJrJroB n 1976 r. 6rruu s {,3 - 1,5 paaa
cr4Jrhuee, qenr s 1967 r. Cuexrparsnnrft rracc ro HaJrbr{uro Sp (K CaII) :-Ag,
F0 6o,nee pannrafi, qeM rro trrunr.fl", MeraJrJroB sp (M.) - F2 j ir5 laro rrrourro
[Jr.E MeraJrJruqecfiIzx aneag). Ho ro4opogrrrJe Jrraur4u ogeHb IrHTeHcrrBH,bJ, I4,
tro-BtrAraMoMy, Sp (H) cooriercrny"r p#"e*y uo4rrraccy A. I ,

{i53

-5, 6

721-4",5



Ta6nuqa 6

*53 .87

0 ,130

-38,46

-81 ,91

-52,01

-48,69
_-:Si,l,9

-70,52
-50, 33

-57 ,'!L

0,372

-38, 26

-27,44

-15,96
-30,6t
-35,78
-46,64
-30,72
-30,55

-34,5

-67, 39

-67 ,26

-56 ,08

-73,46
-7L,71,

-7g,66
-83,95
*7\,1,

+41 ,04
+66, t5

+77,18
+46,L5
+84,94

+99,22
+ 72,80

+68,93
a76,32
+76, {3
+65,66

+74,2

-42,63
-44,78
-55, 35

-60 244

-76,03*48,42

-54,47
-41 ,87

-6a.,4.t
-57,25
-55, 03

-55, BB

-43,66
*53,6

+9,54

-1.2,36
-24,36
-6,64

-lLo,g4
--4,L9

-1,0,L1.
-9,30
-5,24

-5, 
g

161r,35 +59,62

+19,02
+59,83

+59,67

+33,75
+29,48
+55,03

+45,3

+40, t3

+50,80

+52,5

2. Oupe4eneHa cr(op.ocrb BpatqeHrrr rsin,:53 :nwlcv. Bbrcr(aaaHo trpeAflo-
Jrox(erlrre o cyrq,ecrBoBalrrrr4 s AN And crlHxpouuocrr4 oceBoro 14 op6uranbnoro
uparqenrafi.

3. flo npr,rnofi pocra otrpeAeJreHr,I:
a) cogepmarlr.re xrzmvqecxr(x aJreMenroB B arMoc{epe AN And; o6napymeuo,
eto o6unrae Eer(oropblx aJreMerrroB orilusaercfl or coilHesuoro, Ha6JIIoAaercg
za6r,rrox rr{raHa, crpoHr{rr.E, qlrpr(oHLIfl u ge{uqu:r Marl{r{fi Ir xpoMa;

6) typ6yneurgafi cr{opocrb ut : 9,4 xwlc.
4. Oupe4eleHa rroJryaMnJrrrry4a uyueeofi cnopocrrr rrraBuoro HoMtrouelrra

Kt : 72 x*rlc rI cfiopocrb rIel{rpa r.rl}necrz clrcreMbl T == -5,6 xna/c. Brrcna-
BaHO rrpe[troJro]r(eHr{e: ecJlr{ paSJlrlque MeE(Ay HamIrM SIrarIeErIeM T II Otrpe-
gereuueu A. flura [3] peaJlbl{o, ro rreplroA rrBMeIreHI{.r T-cnopocrl,r B ctrcreMe
AN And AoJl)fler{ 6rrr:r' uopa4xa 1-2 ret.

B sanrroseurre Br,rpax(aro 6naro4aplrocrb f. H. Illapauosoft aa 6onruylo
noMoq,b n o6pa6orxe MareprraJra Ea6rroAeHr{fi.

Anpem, L977 r.
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AITAAEMUH HAYI( CCCP

II 3 B E C T I4 fi }T P bI M C IT O trt A C T P O O I{ 3 ]4 q E C I( O trt O E C E P B A T O P II II
Tou LIX, 1979 r.

OUSI4IIECIU.,IE YCJIOI}I,Ifl
B AITTI{BHBIX OBJIACT.flX BCIIbIXI4BATOITII{X BBESI

ts, II. Ipllnuu

PaccsIIraII elrzccuonsr,rfi crrenTp o[Trlrrecftu ro.ucroir B Jrr{Hr{.Ex no4opogrort rrJraBMBI,.
troEr{3aqr.rE u noa6yrr4euue xoroport rtonTpoJrr.rpyrcTc.fi o;reftrpouubrMrr yAapaMr4 11 USnyqe-
EIreM sBeBAbr. Pagraqrounrre qlreEbr B ypaBuerr,r.sx craql,ronaprrocrfi ysrertrr r upu6nzrre-
rau cpeguert Beposrrrocrr{ BbIxoAa KBaHra AJr.s cpeAbr c rpaArreuToM cnopocrrr. ,{raauaaon,
rBMeEeEr.ra trapaMerpoB [JraBMbr nrr6pau c yrreroM ycronraii, cytrIecrByrcqtrx B BepxErrx.
c.uoax ([oroc([ep Bcrruxr,rBarorqr{x BBeBA: ?,r,: 3100 K, W: O,S, Te: 6000_+200b0 K,.ly'r: 16rz -+ l0L7 cM-3, Frg : 10-s +. 10-0. ,{lr xaxgofi rporlxra rapa}rerpoB 7", N,,.
P,, NTTVTACIEN6I CTEIIEEb EOEI,BAIIUI TA3A, OTEOCI{TEJII,HI,I€ uI{TeEcI{BEocTI{ I{ EI(BuBaJIeETEbIe
mrrpr,rEBl 6anrueponcrnx ri.uBJlit, ymrpa$uoneroar,re us6mtxu raa.nyuerr.ra 6 (u _ B).

Cpanueuae reopertrrlecxux ra ua6rro4areJrbrrLrx Aarrur,rx AJrfi AByx Bctrbrxr{Baroqux
aneeg -AD Leo r EQ Peg A - Aaer cJreAyroqrre trapaMel:pbr xpouoc(pep - AD Leo: T, =.= 10000 - 15000 oK, iy'H = Ne=8.1012 cM-s, 

"*uu*r,o.ru 
q x 6^ _+ Z%; Ee peg A:T"= 10000 K, ffu x Nex3.1012 cM-s, q=l4o/o, Ma;ra.s rarrnrru crBalrrrocrtr cBuAereJrr,_

cTByeT o ToM' qro BMtrCoUOEEEIO c[eI{TpbI I,IcCJIeAyeMbIx BcIIbIxI,IBaIoIqI{X BBeBA o6paayrorcxr
B r{oMrrar(TEhlx anrIrBEBIx o6lacrsx Ea rroBepxrocrr BBeBA, aEaJrortrqu6rx 1faxe.rruurrm nlo-
qaAr(aM Ea troBepxEocrn Corrqa. B npegnororrerrur.r, qro EarpeB arrr.rBrbrx o6racrer?
BCtrBIXr'rBarorqlrx BBesn rroAAeplr(I4Baerc-rr 3a cqer Ar{ccr4naqur,r srreprl,Ir{ MarEurEoro rroJrfl.
trflTeE, cAeJraua orleur(a cyMMaprort trJrorqaAr rr.rrreu: Sn= I +. Bo/0. tr{a ycnoau.r paBerr_
crBa MarrurEoro ,r raBoBoro ganterlrii r ar:uoc(pepe BBeBAr,r s T16 : 3000 K s lg g :: 5 roryteuo Brraqe'r,e Earlp,Err(elr,ocrr.r MarErzr'oro troJLE ..,,,.eg H = 

g nrc.

THE PHYSICAL CONDITIONS IN ACTIVE REGIONS oF FLARE STARS, by,
V. P. Grinin.- The emission spectrum of the plasma which is optically thick in the line
frequences and whose ionisation and excitation are controled by electron impact and the.
radiation of the star is calculated. The radiative terms irr the equations of the stationari-.
ty are taken into account in the Sobolev-approximation of the average escape probabili-
ty of a quantum. The range of the variation of the parameters of the gas is choosen taking.
into account the phystcal conditions in the upper layers of the atmosphereb of flare stars:.
7*:3100K,W:0,5, Te:6000 - 20000 K, Nru:1012 : 10r?cm-s, l3rz: L0-a _:_

-+ 10-s. For each threeparameters: zr, N11, Fu the degree of the ionization, ihe relative,
intensities-and equivalent width of the balmer lines and ultraviolet excesses of emission
6 (U - B) are calculated.

A comparison of theoretical and observed data for tlvo flare stars - AD Leo and
EQ Peg A give the following parameters of the chromospheres - AD Leo: T" = 1.0000 -.
- 15000K, N, = Nu=.3.1.012 cm-3, the total area of the emission regions (in units tn-e.
area of the hemisphere) q = 6 - 7 %; EQ Peg A: ? 

" = 10000 K, N o = N ":, 3 .1012 cm-3,.
q = 14/s.

A small value of q shor,v that the emission spectra of the investigatecl flare stars are,
formed in compact active regions on the surlaces of stals, similar to the plage area on
the solar surface. From the assumption that the heating of active regions of ilare stars,
is due to the dissipation of enerqy of the magnet,ic fields of the spoi is s.p= l -B%.From the condition of equality of the magnetic ancl gas trrressure: Hzl\n = pg in the at-
mosphere of the star with 7"7:3000 K and lg g: b the value fI =B l<Gs is obtained-
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XapaxrepubrM npr4BHaKoNr rroAaBrrflrotr{ero 6olsrurancrBa BclbIxI4Baloq}Ix
:BBoBI (r.a.).EBJLrrIorc.g I{rrrelrcr/rBrrr,Ie aMI{ccrIo}IHEre JItr{HrrIr BoAopo[a ra Ca II,
fiprrcyrcrByroqr4e B ]4x cnexrpax Bo Bpe]rrr cnoxofinoro cocrorl]Il4fi. Sxsuna-
JIeHTIIbIe ItrI{pI{}IbI 3TtrX JII4III,IU [OHaBLIBaIoT TeCI{yrc IIOJIO?I{I4T0JI[,HyIO HOpp0JLE-

Ilurc c ypoBrreM BcrrblrleqHofi axrrasnocru t1] r.t y uau6oJlee ar(rI{BHbIx
B. 3. COCraBJr.flrOr Or rlecxoJrr,nr{x I{o Aecrrrr4 u 6o.nee a}rfcrpeM [2J. Cxopoctn
TerrJroBr,rx ulu ryp6yJrerrrrrr,rx grra)fieuufi, onpe[eJIeIrIIDIe rlo noJryrtrI{pr4HaM

rrlrHfrfr", rrop.rlAxa 15-30 nn/c [3-5].
Suuccrnouur,re ctrer(Tpr,r B. B. fior{aar,rBaror rrepeNIeHrIocrF, c xapaHTepIILIDIIa

Bpet\{el]aMr{ oT IIe0HOJILHI4X CyTOK [O IIeCHOJIbKI,{X qaCOB, a B OTAeJIbHI{X CJI}-
qafx [a]He Ao rrecHoJrbnr4x Aec.frrltoB Nrl,llvr [3,6-8]. IIpu erou 6.necx 3Be3Ar,I

ocraercrr [paHTr,rqecxr,r rocrorrHrrbrM. /{pyrunr [I]o.arlJIeIIneM ar{I4ccrroHIrofi
cocraBir.rrrolLeft B CneHTpe B. B. .rIBJIfercfl uS6LITosHoe y,nr,rpa{raonCToBoe
aarryqerrtre, Koropoe yBepeI.IHo BbI[cJrfIerc.E rlprr cofiocraBJreHrrr{ qnera U - B
B. ts. ,I o6rrsnbtx BBoBA Tex ?fie cner(rpaJrbrlblx HJIaccoB (cu. uurne ta6n. 1).
Corraciro [9] y,rrrpa{r{oJleroBLre uB6LIrnI4 I4Brryqs117, B. 3. cocraBJIflIor B

cpe4rreN{: (6 (U - B)) ,= -0"120.Tan Hax B. B. rrBJrflrorc.rl xoJrogHl,rr{rrr(apJrr{HaN{Id I4, corJraclro coBpeNIeIIHLIr{

IIpeECTaBJIeHI4TIM O BIIyTpeIIIIeN{CTpOeHI4I{ 3BeBA, I4MeIOTN[OIqHLIe HoI{BeRrI4BHbIe
'o6ono.rnu, BoaNrolnHbrMrr rrcroqHr{naMra DMI,rccI4It Moryr 6r,Itr: a) xpouoc{epr,r
BBeBA, 5) or4e.irrurte ar(Tl4Bllbre o6paaonarrrnrr Ira I4x noBepxHocrl4.

14a couocraBJrelrr4.fr ua6.nro4aerrrbrx r,r reoperl4qecxl4x 6aur,ueponcxr{x AeHpe-
NIeIrroB ycralroBJreHo, qro y nara6onee anTr{Brrbrx B. B. oJIeHTpoII}ra.rI ItoHIIeH-
Tparlrr.rr raaa, orBercrBelruoro aa o6paaonaHl4e BoAopoAHLrx ttutttrft N"'1 3'
.19 rz 

"nn-a 
[2, 701, qro coorBercrByer ycJIoBI{-rIM xpouoc$epuoro trana. Stor

peByJrr,Tar, oArrano, rre Aaer orBera Ha Borrpoc, xanofi rd3 HaBBaHlILrx Bbrrlre

11ny x S anro p oB fl B Jrfl ercfl onp eAeJrtrrorqr4lr n o6 p a aon an uu ?lu;rccvsHHLIX crronT-
poB B. 3.

tr4rreercs JIITIrTL oAI{Ir c;ryuafi, Itor4a orBer Ira ETor Botlpoc IlSBecreE,
rrpr4rrex{ orr rtoflyqeu rrelocpe4crBe]rHo raa na6nro4euIaft 4nofinofi cuc.ertr,r YY
(iem, naln4afr I{B ItoMrIoHeHr Itoropofi nnn.serc;l B. 3. IJa6rro4ar DTy cI{cTeMy
B rrepr4ol( B&Tr\IeHZfI, BOnu [6] ycraIIoBI4.rI, qro ilpoTtI[{eIIHoCTb or,ruccuosuofi
o6racrra Ha rJIaBIrox,I ltor{rro}Iel{re s 1977 r. IIe rrpeBlrruana 20o, T. e. ee a{rSen-
TrrBuarr rrJroqaAb oocraBJrrJra < 10% rlrloqaAll no;rycSeprr BBeBALT. Ognano,
naH rr3Beorrro, atse3Aa YY Cem orHocl4Tcfl I{ rloAl{Jraccy B.3. rrana I3Y Dra,
ocrloBrrLrN{ rrpr{Br-ranoNt r(oropr,Ix flBJLrrercfl r[oro,rre'r'pnuecHafl rIepeMeHIrocrr,,
o6ycnon;reuHafl HaJrrdsr,reilI Ira rroBepxrrocrr4 BBeBA rIarl.Irrlt]rbrx rrfITeII BHarrl,rreJrb-

uoft uorqa4u. Iloerorry a priori ue;rcuo, s Hanoft nlepe aror BLTBoA rtoinet 6r,Iu,
[pl4rN're]IrdM fi o6r't.rrtltM s. a.

Iflrtne trpr{BoAflTcfI peayJlr,Tarr,r AeraJrLIIoro arraJII4Ba DI\rI{ccI4oI.rHLrx crreltr-
poB /IByxs. e.:ADLeolr EQ Peg A, AJr.tr r(oropr,rx I4l{eerc.s rran6onee rroJrHarr

rn$oplraqu.s o6 ornocr.rre.rrLlrLrX r4rrrer{crlBl{ocTrrx rL DRBrrBa.[errrlrr,Ix [rr{pl4Hax
,6anr,meposcxur rrauufi, a ranlr{e Aarrrrbre o6 ux ynr,tpa{zo,;retonr,rx za6r,rrxax.
floxaeauo, rrro B aroN{ crytlae a\rutccuft Bo3rrlzrtaer B rtoMlrartTlrlrx altrr{BrlI{x
.o6nac'r.sx Ha rroBepxuocr]4 BBeBI{, o6rqaa rrJrotr{aATr Itoropr,rx coorBercrBerruo
paBrra: q= 6u14% trJrolqa4ll nralrarroii nonyctlcprr.

1. CnenrpaJrllrble I,r noJroplr[Ierpr'IueEnne xapar(Teplrcrrrnlr
rrepaBrrorecrrofi , ontuuecnu roncroii

B .TIHIIIIflX NO4OPO4UOfi IIJIASII6I

a) Vpaou,enutl cnlaquoLLaptl,lcttlu. Cor.nacuo [2, 10] BoAopoAlrafl aMl4ccr{fl B

,cler(Tpax n. s. o6paayercfl B orrTldrlecr{r,r :ro;ncroii B JII{Hrr.flx rrJraa}Ie, r4olllrlaaql4fl

n noa6ym4eHr4e l{oropoit s ocnonuou o6ycnonJrerrlr aJreltrpoHllbrr{rt yAapaMr{.
Ilocxonr,xy a{{eHrranur,re reN{ileparypLl B. B. troptlAl{a 3000 K, BoB6y}ItAeIlIle 14

LIOHZSaqr{.fl LrslyqeHI4eM 3BeaAilI r{rpalor BropocretreHllyrc poJrr,, xoTfl trp\l
ofipeAeJretrErrx ycJroBrr.rrx BJlrrflr{].re aroro draxropa rro tIBJrflerca upeue6pe}r{i4Mo
I\{aJIbIr\{ (uepexo4r,r co Broporo m6otee Bbrcoltlax yponuefr).
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czcreiua ypanueuuft crar{rrouapgocrrr, yqurbrBaroqafi RaH paAuaqrroggrre
uepexoAbr Me)fiAy ypoBHffMr{, raK rr trepexoAbr uoA 4eficrsEeM croJrr(HoseEufr
c oJreRTpOEaMtr, UMeeT BrrA

,, {r-i, Br,Irx+'i @,, * BuIi) * N" (0u"1- ,}onu,) 
+wBtuIf"}:

@ i._L
:. I, -Nr(Atr* Br*Ir,i)+ \ /VrBjiIir.* N"N+(N,Q"r.*Cr)_f

k:i+1 j:L

+ /[r] NiQ,r, i:1,2,.. . (l)
J TL

34ecr, trZ - roa{{rrqrre'r ArlrJrroqllfi, ru, - cpeArrgfl r4r{reucrrBuocrb r,rgJry-
qegrrg B lrfilamn i * k, BgBerueurraff uo npo{u;rrc [rnHLwi

@

(2),u* : 
[,r*(v)a,!r,# /5 hi.,(v)d,v,

81t 7-r.nlrtoo"rb trepexoAoB troA 4eftcrnraelr aJre(rpounbrx yAapoB, Ci --noa{{uquenr pa4ttaurrnoft peHou6ranaqrara, ocra.nirrre o6oaua-segr,r s. 
" 
o6-

q,etrpuEflrbre.

- 
llcuoilrey.E rexulrry BblqucJleurr.s paAuar{rrorru.brx qJrerroB, paapa6oranuyro

p. B. Co6o;r9Blr_r\rAJrfi cpeAbr c rpaArrer{ron{ cnopocru [L7, 721, Nrox{rro tromaBarb
(cu. raxxte [t3l), uro

I6: (l - 04),S,1r * Wlf;ng*,

r4e 
^9i7, - Syunqzr ucroquunoB:

Ztwf;n / tr,r-t 
-l\-'.Drrc: ___F_ 

\T*e.i /
prl - repOaTHo0rb BBIxoAa HBaEra B JruHrzrr i ---> k 6ea
B o4rouepuortr upu6rulxerruu

Fn:nl*1L-e-\lrl,r),
TAE

A ldxl
tilt arror l dz l'

\ii : A''atr# ro =: tih.

(5)

(6)

Sgecr .4 -. nopnrraponounrrfr M,orr(r4reJrB (A := tly'; rprr AotrrrepoBcr(oM
upo{z,ne noa{Suqraeura trorrroqeruwn), aip - o6reunr,rt xoa{SffiIr,resi ,orro-
qeHII.E B l{elrrpe JrJl.HLIJt, coorBercrByrcqeft [epeKoAy i - k, ul - rerrJroB&.flr
cHopocTb.

3_anre:rzu, qro B cpeAe c trocrorrnrrErrM rpaAueuroM cxopocr:z (d,uld,z: vlzo,.
rgev - cxopocrr, npyrrHoMacrtrra6noro ABtrxreurr.rr? z0 - xaparrepnrrft parrap,
cpe4lr) Beilrzsr,rua y2/ znreer upocroft tfuauvecxraii crrrrcn.

Cor.nacuo (5)

(3)

(4)

pacceanzft tro tryrrr.

(7)

_vszrbrsas, rrro c[i1 - Llut, BltAuM, qro [paBirfi uacrr (7) trpeAcraBJrger
co6ofr. a{{exrunuyrc otrTrtqecxylo roJIIr{uEy cJrorr, [pt4rrer{ Brrecro reruronoft
cHopocru B Bbrpalxerruvt Altrr o6oerunoro xoa{sraqzerrra florJroqenrzfi Aoir7Hga
cro.ETE 

. 
cxo pocrr, r( pytrHolracura6uoro ABrrlr{eHr4fi opeAhr.

VIa (5) z (7) cnegyer, Tro. upu 'r ) 1 n 4orreposc*or,r npo{zre noar[$raqraen-
ra rrouroqeulrr B - lly nt. c 4pyrofi cropoHbr, B HerroABr{x{noft cpe4e aua-
JIOrIlIqIIafi trO CMLICJIy BeJIZqI4IIa I{l\{eeT acl{r{rlroTl4qecxoe trpeAoTaSy1egue [14]l:
Lfu) -rlr"tl/ nlnt. I4s cpanuenwrr e,ux AByx B],rpa*n*rt BrzArro, qro o'r4
uMeror 6:-iruattuft {yumquouanrnrrft Br{A rz orJrrrqarorc.E Jrrllrrrb MeAJler{Eo, il[eEfrror.

156



q,r{rrc.fr MHoxtrrruJre:,v- l/6; -1 . flo arofi rpr4ql4ile llpeAcraBJrerue paAr4aqlroH'

Ebrx qJrerroB B BI4Ae (3), (5), (6), cupaneAJrl4Boe, crporo roBopfl' AJIn cpeAbr c'

IpaAr4er{ToM cnop0CTI4, I{o}I(eT 6r,r:rr, raCno;rbSoBaHo B KaqeCTBe AocTaToqHo xopo-
mero lpTr6Jrrr]r{e}rr4fl 14 B cryqae HerroABl{}riuoft cpeAbl c {opuanr,nofi saMeuofi s'

Br,rpalr{eHur4 BeJIr{qI4H[I dUldz tta u1lzo.

6) Ea,r,xx,epolcuuti 1enpeueru,m, O6H.rno [p]I Bbrqr4cJIeHI{r{ I4}IrelrcuBHocre[
aMllcctrorrHbrx ttu:nufrt B par{r(ax rfopuarzsnra, tr{crroJrbBoBa}IHoro Blrrue rrprl'

onI,IcaHr4IlI paAI{aUr{oH}ILrx cIeHoB, upr{MeH.fieTCtI BbrpaHeHI4e AJIfl o6teuuoro
fioa{{uqueura uBlryqeuufl B lrfrEttrr

4fieiy: NvAvlhvs$s. (8)

3ro-rrrpaxteHr4e yqI4TLrBaer HerrpoBpacHocrr, cpeALr B cueKTparbHbrx JIl4Etrrflx,

OAIIaHO ero IpIIIeHI,IMOCTb OIpaEI4qeHa ycJIoBI{eI[, upII .I(OTOpOl',I USIyqeH]dc

B HetrpepblBHorf crrenrpe ]Ia HII]I{Hefi rpauuqe cpeAbl nra6o orcyrcTByer, JII,I6o

ero .ffpRocrHafl rcMneparvpa BFraqr{reJrbIro Hu}fie reMrleparypbr BoB6y?fiAeHI,IrI

yporueil, o6paayrcqrax AaHHyIo JrIlIIrrIol ?"47".8 rex cryqa-flx, r(orAa'

IaB EaxoIIIIrc.rt s6iluau lloBepxuocrla aBSBALI, 3To ycJIoBI{e Mo}fieT Hapy-
Irlarr,c.fi. Tor4a l4r.ITelrcllBrrocrb uBryqeul4fl B ltrtrrrru c.rleAyer orIpeAeJIflTL no

Soprryne

/ix: (-(;6 - Br*)17 - e-r!r*), (e )'

(r2

(13)

rAe Br., - Syunqzr fl.nanHa B qaoTore 4auuofi illt:r.Iilv: [pII CoorBerorByloqeft"

npxoctiroft reMtreparype.- 
flocre4uee nrrpamenue rrMeer 6oree o6rqafi xapaprep, rr B BaBucriMocrrt or

gooTgorrleutr.E MelKAy TrttT, CneRTpaJIrIIafl. Ittlrfr.nMo)fieT 6rnr HaH B avruccufi'

iT"< 7n), ran u B norJloqenmm (To -) 7r).Jlerxo troxagarb, qro HaK qacr-
tu"ift ctyrafi 14a Hero Molr(Eo rrolyqtrrn cooruomeulrte (B). ,(eftctBrtTeJlr,Ho' cor-
Jracgo (0) a66entr,rBur,Ift o6.reMnnft xoefr{IIqIIeIIT fislyqenu.E r o6qeir.r cJlyqae
Mo)fier 6rrrr aaurzcar B BI{Ae

s?f : I*Av il,tzo : r,, * l#l:'# + ft or,(s,, - B,,r) 0,*. (10)

Brrparxeuze (B) uoryuaercr orcroAa, ecJtvt uoJIoEt ITt, Bru.* : 0 z npeue6-

perrb trHAyqr{poBaHIILIMu lepexoAaMll B BbIpaE(eHilIrt AII6I {yunrrylu rtoroqHl{-
ron (4).

Corracno (8) 6aurmeposcml,Ift Aer(peMeHr

r,^ o,,- : :r(:r.\. (u).Diz:Gfr lsz \vas,/'
pn3r4saIeHTHbIe ilUpUIIbI trunnfr., OTIIeCeHIIL,Ie H llerrpepbIBHOMy I,I3[yrIeEIlIO,

BBEBABI

Wfn: etDik,

I\e q - c1BaptrlocTb, T. e. a{senruBgafl [Jroq,aAF,, Sarr.ETa.E l43[yqaroqu1l
ra3oM B AoJIflx IJIOIIIaAI4 no.nycoeprr BBeBAbI, wik - er(BI4BaJIeETHa.E IIIIIpTTHa

;rmsum frpfi q: 7.

tDik : ( :-- r ) tr - r-rl?*) Al.*.
\ ",ir /

p6s14n areutgr,re mrrpr{Hu lr.,Iuufi , orHeceH}rble rt co6creeH,rlolly HoIrTLIHyyi\Iy
raaa (noroprrfi upe4uoJraraercfi npoapaunr,rlr):

-e0wift':;F-
O66etrurrft xoeS{uqr,renr Henpepblsuoft aMficcltlt B ycJloBl4flx SBeBAH},IK

xporrocsep snrrosaei s ce6fl uailyseuue, BoBrrrrrarolqee rrprt cno6o4no-cno6o4-

(14)
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fiErx, cBo6oAEO-CB.frBaHEbrx trepexoAax, a rar(E{e aj\rucctrrc orprrqareJrbHoro uoga
EoAopoAa

s""' (v) : e (v)ir * e (rt)lo * u (v)n_,

e (v)1, : 5,44. l}-ss gf;t lzr-h"t tw 
"N "N*,

e (v)76 : 1,7o.70-33T-'/zr.-htttkr r*,w-\ff"xntir r, (15)
n

e (v)n_ - N tp 
"a(v)"_B, 

(7,).

B uocneAueM Bbrpa?fieHmu N, - HoEqeErpaqr4fi aroMoB BoAopoAa B OcrroBrrolr
,cocroflurru, pe - aJrer(rpor{Eoe AaBJrerrr4e, d (v)" .- xoa{{uquerrr trorJrorqerrzfi
B PACqETE IIA OAtrIT ATOM BOAOPOAA 

'1, 
EAIZH.IaqY AJIEI(TPOHEOTO AABJIEI{Ufi.

,(,rr upe4craBreglrfi KoJroprrMerpuqecnr,rx x apanrepucrur rrBryqenzg Boc-
roJrb8yeMcfi KprrBr,rMrr peaKqr{u lpi cr{creMbr UBV ooutacuo [15]:

u - B: _2,bts+_ 1,3A,

u-B:-2,brc*+0,67,
trAe

(16)

(17)EuBv:Jutu'1v; e,9$ vysy (vi;.
30

Yusy (v)dv f )
J-o

2. Oco6ennocrrr orpe4enenrrfl :flapaMerpoB
uBilyrlarofi{elo faBa

B ycnoBrrflx BBeBAHbrx xpouoc{ep

flpem4e ueu uepeftru n BotrpocaM, KacaroquMc.fl otrpeAeJreurr.E Sr,rauuecnzx
ycnonraft B BBeBAEbTX XpOlrOCsepax, cAeJraeM o4uo aaueualrze o6qe_ro xapaHTepa.
ocsosuoe trpeAtroJroxterr[e, Koropoe qacro AeJIaercfl trpr{ aHaJrr{Be.aMgccgoErr6rx
crreltrpoB BBeBA, cocrorzr B AotryrqeHzrl, qro lrgnyrlxp*rft rag, n o6rqeu crryqae
IreoAuopoArnrfi uo cnoefi cr:pyxrype, Mo)fier 6rrm otrucau uexoropoft ogropo4-
nofi uogerr,ro. Tanofi troAxoA B BgarrfiTeJmroft uepe otrpaBAag TeM, qro, Har(
trpaBr{Jro, rrsBecrHbr Jrr4rrrB caMbre o6rqrae trpeAcra.BJreEr4rr o xapafiTepe HeoAHo-
poAHocrr{ raaa, sopuaJrEr{oe o[rrcarrrre xoropoft cB.Esar{o c sseAbsueM 6onrmoro
qr4cJla trapaMerpoB. Telr ne Mer{ee cJreAyer trMerB B BuAy, qro tronyqaeMbre rar(r,rM
rr^yreM trapaMerpbr r{Bflyqaroqefo rasa trpeAcraBJr.f,ror co6oft ueHoroprre af-
fiercntuetrcte Buaqerrr4.rr. rtpoue roro, trerrbB.s r4cnJrroqurb crrryar{un, uprr r(oro-
p6rx oArropoAIrafl MoAeJrb rre Aaer aAeKBarrroro npellcraBJreszs rra6JrroAareJrbrrbrx
.AaErlbrx.

O4uuu I4B ocuoBEbrx Kprrrepr4eB,IrctroJrbayeMn{xtrpr{ MoAeJrrrpoBaul{r[ aMIIc-
cuouurrx l ctreHrpoB, .EBJIfi erc.rl, coBrraAerrrae ua6uro4aelraru Df;2 u Bbrqr4creggbrx
Dli or ao cuTe JrE,rlbrx rrHrerrcrrBE o crefl 6 an ruep o B cr(IIx Jlunmfrj

Dir: D:i. (18)
3ro uoaBor.Eer AoBorrbrro lraAe)r{Eo oupeAeJrr{rrr aJrenTpourryrc Korrqerrrpa-

rqum ra3a l2l, ao trpv aroM ocraercrr uebrpege.neuuoft 6ro reMreparypa, a
,cJreAoBaTeJrbrlo, trl cTeIIeHb rio]dlzSar\rtu7.

CleAyroquft rrrar cocrol4r B trprlBffBxe ar{Br4BaJrerrur,rx rrrrrpuu truumfi.

(wi,)':g1wi,)".

'Cornacno (12) gna aroro, HpoMe repMoAzrlraM[secHr,rx xapaxreprrcrtrr1 trJraBMbr,
ueo6xo4uuo Brrarb cHBalr{Hocrb. flocHorr,xy B yc.[oBr,r.flx aaeagnux xpouoc{ep
trocJreAr{.8.fi BeJrr4qll}ra, HaK npaBr4Jro, EerraBecrrra, To trpr{ BbrtroJrneuua (18) u
r(19) xaxgolry Brlaqetrurc Z, rrroxuo cotrocraBrrrb crBa?fiEocrr: q:(W,!r)" lWur,
,t58

*@



Eu irJreKrpoHEaE TeMlleparypa trpl{ oToM IIO-trpeHIIeMy..ocraeTofi"IIe'0.tr.pEABJIAII;

Eofi.
IloCregnufr oratr MoAeJII,IpoBaIII,IE sMLICCIIoIIEoro cllel(rpa COCToIIT B trpll-

BEBRe ynBrpa{I{oJleroBblx flB6brrKoB

6 (U - B)' :6 (U - Br. (20)

Os uoasorner (cu. nuxte) yMeHbmrrrb HeotrpeAeJleHuocrb r 7., oupege-
JruTb oHBaxtEocTb q yt pfl\ Apyrux xapal(Tepl{crult uBJlyqarcIqello raBa.

Tanuu o6paaou, trocJreAoBarenrnrrfi aHaJItrB aMr{ccuoqlrbrx otreHTpoB BBeBE

A6JIIKSE B6rroqarb n ce6g TpI,I trepeqficJreHEl,rx BbIIne gratra. 3,to ue lrcltJrloqaer,
paAyMeeTc.ff, Apyrl{x BapIIaIIToB AuarHoCTI,IfiII raBa. Haupulrep, CorUacuo (5)

upuB(t

ECUU UeaastrCtrMrlM CnOCo6Ou yAaeTC.E JIoKaJIInBOBaTb BepTg1a6uuft npo-
cTpagcTBegublft Maomra6 auucouousofr o6ilacTfr. zo,To ror4a 8., BaBIIcIIT JrIIrIrb

or oRopocru V n fioEqeErpaquE raaa B ocHoBEoM cocro.EHlltr. flepnan ue
y1aBaggbrx BeJrEqrrE Morr(er 6rrrr oqeueua tro lroJlyltruptrH^aM aMIIocIroHEErx JItr-
uuft, aropafi : trB Mo[eJIE. B coserasufr' o yclror.fr'frrrtr (18) u (19) $uncupora-
gtre Beiluquuu Frs troaBoJr.fier rorAa EeBaBr(cIrMhIM lryreM otrpeAeJII[Tb uapaMerpbr
E8ryrrarcq,ero ra8a.

3. Onpeqelenrro ynbrpa{uoaoronrrx u86nrnor
trBJlyqeBtrfi

VnrrparpuoJreroBbre us6brrxu uaJryqeEuff BBeaA oupeAeJlffrorc.E cooruomeuueM

0(U- B):-2,5gffi, (22\

rAe a1 :Lfj^ulLfi, az: Lli'll[ - otnomeulrn cBerlruocrefi raBa E aBeBAbI B

uonocax U n B ooorBeTcTBeuno. OEu MoryT 6Htr nns[CJIeIxbI IIyTeM otrpeAe-
Jrentrs oruomenu.E cBeruMocTefi s Hanoft-nr6o 6amuepoaomoft rraurar,r (uro
troBBoJr.EeT EctroJIbBoEaTB AaEEbIe, [ofiyqaeMhre EetrocpeAoTreuro r,Ia ua6lro-
nernfi) r( cBertrMocrr/t raaa u sBeBAbr B coorBerorByrcilIEx floJnocax:

0*=++: i,ol.no, h

Ltz

LL

wfzB \,.2e't6)

s{i LI
Az: -a- 1*- ay

LtJ

(21)

(23)

(24\

(26)

J Bv (z'*) Yp (v) dv

34ecr aI(BIIBaJIeIITHLIe uIIpIIH* W# otrpeAeJrfl$-ros r,ra na6nro4eur.rfi, nelra-

snsw Wliu, tB v e"u' (vtr) Br,rqucr.Erorcfl rro $optrylarrt (10), (13)' (14) tr
(17). Iloc;re ucnJuosenrn uz (23) u (24) cBerr{Mocrrll Li2vlreau

wkeL:W
enBr,r(7'*)

(25),
e''a, (vi2) J Bv (7*) Y6 (v) av

Aranoru.ruoe BbrpaxeHue nolyqaercs lr \[tr uz.. rrocJle lrecJloxtI{btx npeo6pa-
aoaaurdft oHo Molxer 6r,rts upuneAerro r( BI4Ay

Han yXte oTl{eqaJlocb Bo BBeAeIIZI{, CpeAHIde snaqetrlLa ynr,tpa$rz-ol^eron_r,rr
r,ra6r,rrxos tro AaHHrIM lrraae [9] cocrasrnmr: (6 (U - B)> ;t -0\20. lLc-'
uonrByfi AaIIHbIe [9] o qsetax U - B, B - Il sBeBA rrlaBuofi nocne4oBareJrb-

l5s,



'EIocrIr troBAH[Ix ctreHTpaJIbHEIx ItJIaccoB 1I AaEHbte o qBerax B.B. trB [16], urr
lIOTTI.rfrM I,IIIAIIBIIAYAJIbHLIE sHAqEHIZ,E IB6bITITOB 6 (U _ B) PNA PfiAA B. 3.
(c).r. ra0r. 1). Hconpe4eleuuocrb 6 (U_B) : +0 l0B npll6.,rnaureJrbHo
o/(uEaHoBa AJr,E BCex 3Be3A, trpeAcraBJreHEbIX B'ra6n. 1, u o6yc:ronneEa pa3_
6pocou roqe* Ha Ar,rarpail,rMe u-8, B-v AJrfl BrleBA rJraBtroit trocJreAoBareJrb-
:IIOCTtrI.

BY Dra
,G 616.2

EQ PegA

-O6paqaer na ce6s BHIrMaHne reTr,{erqrr.E H yBeflr{qeuuro yurrpa{rroJreroBbrx
rae6rrrxos.IIpu [epexoAe r( BBe3Aau 6oree troBAEux ctrer(rpaJrbErrx xnaccon. Co-
rJlacqg [1] ana;rorzquo_ BeAyr ce6.e anrunaJreul'Ebre mr(purbr eMrrccrogrrbrx
,r.wumfr. BoAopoAa z ca IL Ynaea'aas BamorroMepuocrb Mox{er.6rr; 

"6t;;;;-Jrerra AByMfi {axroparuz: 1) nonrrmenueM aKrrlBEocru B. 3,, a cJreAoBareJrBEO,
r4 yp_oBrr.8.aMucctrlourroro cuenrpa c rrepexoAoM r( [iBeBAaM 6otee nos4urrx rtJl&c-
'cos [1]; 2) uouzmenuertr yporia $orbc{epEoro .trBryqerrufi trpE yMeur,rregrrtr
7'e6 tro cpaBIIeEIIIO C ypoBIIeM sMvt}Cfrvr,

4. Asarna auuccuorrubrx crrenrpoB
BcrrbrxrrBarculrrx BBeBA AD Leo u E,Q peg A

B ra6r. 2 npegctanJleEbr oclroBlrbre xapar(Tepucrr{r(tr aMr(ccnoEHBIx ctre11T-
poB AByx anruBnbrx r. a., AD Leo z EQ peg A, nl,4anurrru [8, 5].

Ilpr,r nrruucJreEtrrr EaceJreEHocreft yponneft, creneur,r r4oErlsaquz raBa rr,cner(rpa efo usryqerTr.E r{ctroJrb3oBaHa yrruBepcaJrbrrafi [porpaMMa pacqera
'BoAopoArroro ctreKrpa, cocraBJreHrrarr c yqacrrreM H. A. Itarrrmeroft [tZ].Br,rsrcreuns Brrtrorrnerrbr AJrfi sraqeruft f* : SIOO K, W:0,5, f-: 600d;18000, 10 000, 15 000:r 20 000 K. Bm6op su;seuu;r Zx : 3i00 K'rire6ye, ;;.;:-Topbrx no.scnenrft. cornacno AaEEbrM ra6rr. 2, as$exrunnax reMtreparypa
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xoJIOAI{bIx BBeBA EaCTOJILHO IdCKa}I(eE trpI,ICyTCTBIIeM MEOIOqIZCJIeTTH},IX MOJIe-
nyJrfiprrhrx nusufr. I{ rroJroc (r.rarurrn o6paaou Tio), uro qBeroBaE z spfiocrrrafi
reMleparyptr s aroft qacru ctrer(rpa Ha Eecr(oJrbKo corerr rpaAycoB nnenrme 716.B xa.recrse trpr4Mepa Ha pl,r^c,. .t upe4craure'o llactrpeAeJre'r{e ,rrrp"r, ,{b
Leo uo AaEHETM cuunpaga tlBJ (c yubrou Hoasszquerdor repexo4a or cr4creMbr
'curaupaga x a6conror,rbrrr troro*aM B coorBercrBtl.o. c AaHEbrM, tlgt). ru* *;
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AaEbI ABa rJralrltoBcltl4x pactrpeAeJIeHI4LE c T : 1t400 u 3100 K. Braguo, vro
trepBoe Br{aqeurre reMtreparypbr, xopouo trpeAcrilBir.flfl rru{pafipacuyro qacrb
ctrexTpa, Aaer BaBhrrrreHrlble B Eecr(oJrbr(o paa BHaqeur.irr AJtfl. nraguuoft qacrr4

crrer(rpa. Bropaa reMneparypa (3100 K) 6nraara r.l qneronofi rr flpnocrHoil rerr-
neparype u auguruoft qacru ctreKTpa; r{MerrHo sro BuaqeHr{e u nu6pauo,rra}{tr Airfi
arraJruaa aMr4ccuounbrx ctrenrpoB AD Leo ra EQ Peg.

,[,rr xaxgoro guaqenun EJreKTpouuofi reuueparypbr nirorHocrr, 1y'g r{ ,Bepo-
,rrHocrb BErxoAa r(Baura p, nog6zpaJrr4cb rar{rr}r o6paaou, sro6nr o6ecnesrarr
coBtraAeur,re ua6lrogaeuoro 14 BllqucreuEoro 6aILNepoBcHIax AefiperleHroB.
flpuueu coBtraAerr{e orHoctrTeJrbHbrx rrHTeuclangocreft ilepB},Ix tpex 6a.nr,rre-
poBcxr{x ,rrnr.ufi. o6ecue.rusaJro rafi?r{e coBtraAerrue (n upe4e.uax roqrrocrl{ na5.rrro-

4euzfi) ornorrreur{.a IgulInu. L.ux ur.urocrparlrlr.r BaBlrcuMocrlr r-rHollr€Hl4ft

Isol In, n Inrl In, or trapaMerpor 1y's ra p12 ua puc. 2 upeAcraBJreHr,r reoperl,rqec-
Hrre tr ua6rro4aeubre Br{aqeHI,r.E orHocl{TeJrbHr;x rrHTeHcr{Buocrefi. Braqur}, qro
AJIE uccneAyeMblx B. B. EaAJIeffiatrIIrlI uog6opolt rruarJeul4fi y'y'H u l3rz r/ro)firlo
[paHTtrqecHla roqrro noAorEaTb Teopllro H Ha6r()AeHl4.flr{, rpr{qerr 3To nro}I{er
6r,rrr, c4e,rauo eArrHcrBeEEbIM o6paaou.

Sareu ,4ra nn6paunoro rar(rrM rryrer{ Bapl4aula uo $opuynau (13), (14) u
(21) BbrqtrcJr.EJrucb aItBuBaJreurulre ilrrdprdubl 6itrrueponcxrax ruaufr. t0iz,

Wi;' E reoMerp[qecx.afl roirrqa cilofl. zo. flpu rnuucJrerrrrr4 z0 rrpr{r{r.r}raJrocr}
(n cooraercrBurr c Aaurrr,rurz ra6r. 2 o no,rymrapr4Hax .nraulrfi) BnaqeHrre crio pocru
y : 30 xu/c. floc;ne eroro Ha ocrroBe coorgolxer{I4fr. (22),(25), u (26) nrruuc-
Jr.flJrzcb ynrr:pa$uoneroBrre rEa6rrrnu 6 (U - "B). VHaaauHbre xapanreplrcrprrir4
AJrfi UocJreAyerrhrx B. 3. trpeAoraBJrerrEr Ha puo. 3 xax {ynHqur{ sJreHrpoHHoft tell-
neparypbr. Buguo, qro BeJrrrqr4uoft, uazlreuee qyBcrBLITeJIbIroft K r4ar{er{eur.rrc
T"r'frailflrcrcfl aJlexTporruaff r(oHqeHTpaqrr.E: B r4ccrleAyeilrorl lrnrepBa,rre reNrle-
paryp oua Merr.serc.a Bcero B Eecl{oJrblto pas: o't BHarIeHu.s {013 c^r-r npu
Zr:6000 K go 2.1012 cM-3 rpu T":20000 K. Ha.ruuatrc Te:10000 I(
14 Br,rue raB u orrr4aoBaE npanTr,rqecnr,r rroJrHocrl,ro. floarorry noJrlraff r{oEqeETpa-
r{rr.fi aroMoB BoAopoAa .fly'H 6,ruexa K sJrexrpouuoit HonrIeHrpaqlrr. flpu Z, (
< 10 000 K uo.rsas Houqerrrparlrr.E arolroB BoAopoAa 6rrctpo pacrer c yMeur,-
meuaeM T" Ao BHaqeuuft Nu - 1017 uprz 7, == 6000 I(. Otcrcga c;leAyer
orpaEEqeHue Ea DJreHrporrEyro reMtreparypy rofi sacrr,r xpor{oc6epbi, rAe
o6paayercx rogopognrrft crer(rp: oHa Ee a{o?fier 6rtrr nraxe 6000 K, raft Har{
B trpoTtrBHOM CJryqae rroJrHaf RoEr{eHTparlug /y'rt CTa}roBr4TCfi CpaBHrr'r.roft C

B eJrr{qu EaMrr, xapanre pubrMrr AJI.fl ycr oarzft {oroc{e prr.
tlpeanrruafiEo r{rrrepecaofr. u saffiuofi Befluqan,oft xBJrrrercfr. cnBa}r{Hocrr, q

(puc. 3, 6). Oua MeH.Eerc.E or 4 go 72% pn AD Lec,n ot I 4o 27 % ans EQ Feg A
rrprr uaMerreuuu reMtreparypbr 7, or 6000 Ao 2000Cr K. Harru o6pasou Molr{Ho
yMelrbrrrurr, 4ouyctzrruft [tranaaou rdBMerreHrr-fl 1'" v rex calrblrl yMeI{6txtrrr,
EeorrpeAeJrerruocm, guaseuufi q? Orrer Ea aror Borrp0c Aaer pr.Ic. 3, a, Ha Koropolr
trpl{BeAeubr gHaqeung y.nrrpaSrzoneroBbrx lIB6brrHC,B, BbrqlrcJretrHElx no r[oplry-
narr paBAeJra 3. Tau E(e rurpuxuynxtupnofi nmuueft yr{aaan ypoBerb ir;l5nro-
AaeMbrx BHaqeurzft 6 (U - B) uoAaurrbrr{ra6n. 1. Ilc.uyuae AD Leo ara nr,{Hrrn

ABalr{Abr rrepeceHaer rpa6nH 6 (U - B) n rouHax, coorBercrByroqldx BEaqer{trfl,\I
T":7000 rz 15000 K. Vsurrrsa.s, oAlraxo, Henoropyro HeotrpeAeJrenl{ocrb
BuaqeEufi 6 (U - B) (nepruxaJrr,rra.rr rrepra lla tr)uc. 3, a), o6yctor.rerlnyro
ecrecrBeurrlru paa6pocor{ I{BeroB BBeBA uraBnoft nocnegoBareJrbuocrrr, Becb
r.rurepBaJr BHaqeur,rft T" : 7000 -i- 15000 K uomuo csr4rarb paBlroBepon'rnblr{
nna o6nacreft xpolroc$eprr, IlsJryqarorqux BoAop,oArryrc sIII4ccI{ro. B c,n5,q;1s

EQ Peg A na6nrcgaemnfi ynrrpa{raonerosrri,i r,ra6brron Hecr(oJrE,no rreubrJre
Teoperr4rrecnrax anauenufi, oArraKo B rrpeAeJrax paa6poca atofi .BeJIrq[II.IEI
nau6onee Bepo.ETEr,rMrr BHaqeuuflMr,r BJrer{TpoHrrCrfi Terrleparyllbl fB,iIflrorcfl
T" = 8000 -:- 10000 K. C yueroM aroro Heolrpel\eJrelrHocrr, aua.Ieul4li cHsa-
?I{EOCTI4 tr Apylux napaMeTpoB l4SJlyqa}oq,elo ra3a yIteHLIlaeTC.ff, tr{ N{bI [IMeerl
corracno prac. 3 grx AD Leo: T" : 7000 -:- 15 000 K, ,Atru : 3. 1012 : {Q1r son-n,

ly'rl : 3.1012 -:- 1016 cN{-3, q:6:10%, f,zo:10 +- 300 Hrr; nJrfi
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EQ Peg A: 7,:8000-;- 10000 K, N" - 3.1012 cM-a, Nu- 3.1012--3.
.'1013 cM-3, S : 14 - 79%, zo :30 -- 100 xru.

Ilonyueunrre Buaqeur,r.fl aJrexrpouuoft xonqeurpaqrru EaxoAflTc.rr B xoporrrer{
cor.nacr{rtc BeruquraMu, otrpeAeJreurrbrMtr pauee EeBaBucuMr,rMrMeroAaM:z12rT0),
HosrrM peayJrBraroM, n o6cymgeuzro noroporo Mbr BepEeMcE Hecr(oJrbno
rroS)r(e, ff BJIgerCfi CItBa)fi HoCTb g,

ltar yxaaalro B paBAeJre 3, noauoxEo EeoaBucrruoe otrpeAeJreurre lapaMer-
poB nJrasMbr, ecJrtr usBecTEa xapanTepEa.E BBrcoTa c.nox, o6paayroq,ero aMuocuoII-
nrrfi cuenrp. Ecnu trpzuffrb, qroAarrEa.E o6tacrr r arlroc$epe BBeBAbr HaxoAurcff
B coorofirlrrra, 6rraaHolt ft rrrApocrarruecxoMy paBr{oBec[ro, To c yqeroM Toro, qro
ycHoperrrde crlrJrbr T.filfiecTrn Ha troBepxllocru B. B. B cpeArreM B Hecr(oJrbr(o paB
6orrure, qer{ Ea Co;rnqe [20], uueenr ho - ltTrlqVrnu= 200 -+- 400 Hrrr npu
T, :7000 +- 15000 K. ?Ia cpaBueEr{.tr aroft rennqu.sn c ro;rquuofi ctrofr.
(pzo. 3, a) c;re4yer, qro AanrroMy Buarreurrro xapafireprroro Beprur(aJrbEoro
r,racmra6a coorBercrByer B cilyrrae AD Leo reMtreparypaTu= 15000 K, a
c"Tryqae EQ Peg A - Tr: 10000 K. CoorsercrByroque a{{enrr,rsurre BEa-
qeEu.ff traparreTpoB fiSJlyrlaloqero ra3a, I(oTopbre MoE(Eo IIpuIIflTb B'HaqecTBe
l.rara6oree Bepo.f,rHbrx, npr{BeAeulr s ra6r. 3.

T a6ruqa 3

l1ocre4ulre gna rpatfuxa (prac. 3, a) 4aror rpeAcraBJreurae o6 aueprerrlrxe
alirrrBubrx o6nacreft r4ccJreAyeMr,rx B. B. Be.nnszHa 6t: L'^"lq.L* panna or:uo-
rtreurrro uo,[Hofi cseurMocru aMuccuorrHoft o6racru x uonsoft cBerr{Mocrr,r yqacrna
neroauyqenuoft amtoc{eprr toft }ne rrJroqaAr{; BeJrrlqrrHa 6,: L'i}'lqLfi
rrpeAcraBJrfier co6ofi auaJrorr4quoe orrroueuue AJr.fl rroJrochr B. Salrerulr, vr:o
npu Bbrqr4ctenut L* zcrroirbaoBaJracrr a$Senrnena.a reMtreparypa B. 8.,
'rorAa HaH trpu Br,rqldcJreurrril Lfi - r{x ffpnocrnafl TeMtreparypa B nu4ralroft
o6;nacru crel{rpa : T* :3100 K.

I4.a rpa{uxoB BI4AHo, sto o6a yxaaalrrrbrx or}rorxeur4.fl yMerr},ilarorcf c
yrrerrbrrretr[e]r reMrreparypr,I 7, nuorr Ao aHaqeur4fr" T":7000 -:- 8000K.
flpll 6onee Er{Br(Irx reMtreparypax lrMeer Mecro peaHoe rroBr;ruretrr4e cBerr4Mocrtr
eN{rrccuorrnbrx o6nacrefi, o6ycnonneHrroe r,rBJryqeEEeM orpr4qareJrbrroro uoua
BoAopoAa. B o5;nactn reMrreparyp T"> 8000 K ocuosuoft BHrraA B aMuccuro
Buocrrr rtaflyqerr4e Bo4opoAa (uenpeprrrrrrft cneHrp r{ BMzccr4ourrbre nuuuu).
Ilpz.reu troJruoe aueproBr;rAeJrelrze upr4l{epuo ua 3/a o6ycnoBJrerro uaryqeuueNr
aa raftuanoBcr{r{M rrpeAeJloM. B cr,ruy Eroro BbrxoA eueprrrn BecbMa qyBcrBureJleu
n BuasellrlfiN{ otrTrlsecmoft ronrqraurr s raftManoscnoM KorrTuuyyNle. B uo4enax,
xapaHrepncrr4nri lroropErx trpeAcraBJrerrbr Ira puc. 3, npz 7, < i.0 000 K serra-
vuEa 11 

-) 1, u aro cJrylr{r4r ocuonuofi nprzurauoft trorrBJreHr{rr uy6onoro MI4HI{-

N{yrua uETerpa,nr,uoft cBeTIt}iocTId. I

flp, trepexoAe o'r T":10000 K H Z, : 15'000 K cteueur, uoglr3aquu
raaa pesxo Boapacraer rr olr crauoBrarcff trpoBpaqr{blM n L"-xou'runyynre. B pe-
SyJIbTare troJrr{a.E cBeTI{MoCTE, raSa yBeJr\tqr{Baerc.fl. c yueroir.r STofo lroJrrraff
cBerrrMocrb ra3a B Bapr{arrrax c Te - 10000 K rtomet 6r,rtr, B 2-3 paaa BlrIIIe
trpuBeAeuEoft ua puc. 3 sa c.rer r4Blyqenr4.E yqacrnoB xpouoc{epar c 6o.ree
nr,rcoxoft Telrtreparypofi, nxna4 r(oropr,rx B or{r.rccr{ro n nz4ranroft o6nactz cuexTpa
MoB{er 6rirr HeBrraqurerbIrBIN{.
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5. Cnnamnocrr, anTrrBHrrx o6nacrefi,
cyMMaprrafl rrJlorr{aAb rrflrerr

OcnosHbrM peayJrbraroM trpoBeAeunoro Bbrr[o aHaJItrBa ffBr]fl.ercfl, or{eur{a
cnBarr{Hocrr{ gMuccrrouuoft o6.lractr Ea troBepxuocrtrr aBeBAbr. Benurwrra t1

oxaaaJrocb BecbMa tvrairoft - 6 z 1,4% utoryagu uonyc$eprr. 3ro oBHaqaer,
qro ocroBroftnHnag B aMuccrrouuuftcnentpuccJreAoBaHrrblxBr,rrue B. B. Buoc.rrr
ne xpouoc{epbr BBeBA, a BecbMa fioMtranruble aKTIIBHbIe o6ractz Ha l,rx uo-
Bepxuocrtr. Vfiaaarurrft BbrBoA, oAHaHo, EeJrbBfi os[rarb rreoxlrAauHuu. ,(efi-
crBureJrruo, corJracro l2r 1,0l 6arruepoocltl{e Aertper{eurbl B cueHrpax 6o;rr-
rrrrlEoTBa al(TtrBHbrx Borrbrxr4Baloqrlx 3Be3A cBl{AelreJlbcrByroT o ToM, qro Hace-
Jreurrocrrr noa6yx4enurrx yponuefi BoAopoAuoro raBa AocraroTluo a{{eHtrznno
noETpoJlupyroTc.fi D JreHT poEHbrMr4r y[a paMr{. B arrrr ycJr oBIrfl x re}rfleparypa B o 3-
6yrxgerrr n 6arrlrepoBcnux trrtrtnunx He AoJI?fiEa cr4Jr6uo orrzqarr,crr or aJreH-
rpounofi TeMneparypbr raaa. Ec.nra, Hanpzrrep, [pI4HflTB B trruuttfr. H, arauerrne
Tsos6 - 5000 K (uro, tro-BlrAurroMy, .rIBJI.Eerc,.E AocrarosHo ocropoixuor,i
oqeunofi), To rorAa trpu cnBalr(Hocrr{ q : 1. orEorueutre r{Hreucl{BHocrrr sMr4c-
czougoft JrIrEIrrr r( unTeucr4Buocru 6rzanextaq,ero ysacrna ltouTuEyyr\ra BBeaAr,r

c T * : 3000 K 6yger trop.fiAfia 102. Ha caMoM ?r{e AeJre ua6nrogaeubre Bnaqegr,rff
r,rETeuctrBuoctz H, (a coornercrByrorqux eArrurqax) uo Hpafiuefi Mepe rra rlopriAoK
nurte [2]. C;regorarenbgo, cxBarfiEocrl aMl{ccrronur,rx o6racrefi Ea troBepxuo-
crn aKTuBEbrx B, B. AoJrlr{Ha 6rrrr gnaqrareJrbr{o rreubrrre eArdurrrlbr - tropfAna
10 7s uloqa4u uo,nyc{epbr BBeBAbr. 0ror nnnog HaxoAlzrcrr B xopomeM corJTacr{rz
c p$yJrbraraMr4, troJIyqeEHLIMu BonnoM [6] ro 4nofiuoft clrcreMe YY Gem,
o Horopbrx roBopuJrocb Bo BBeAeHrru. Os corJracyercfl raxlr(e c o6napyxrennoft
aruM ,fie aBropoM [7, B] 6rrcrpofi trepeMelruocrbro aMtrcclrouuErx cneFirpoB
YZ CMi u UV Cet c xapaxreprblM BpeMeHeM troprlAna I u. Oueruguo, qro aror
na6rro4arerrurrfi {aHr rpyAEo uHreptrpeTtrpoBflTr,I ecilrd cqrzrarr,' qro cyrrl\rap-
rlarl rrJlotqaAb aKTrIBEbrx o6nacreft rra grtrx BBeBA,ax BaMerlro upear,ruraer 10 %
rrJIOqaAu uonyc{eprr. }Iurepecno B cB.s3r4 c arrrM {lTr{ertr{Tr,, rrTo ctreHTpaJrr'Ebre
ua6nrog,enran Co.nuqa Har( aBeBAbr l21, 221 B JIIlIrrTrirx H u K Ca II rorasblBaror
Hailtrque recnoft RoppeJrflqurr MelHAy oltraccueft B r:ttrx r4 cyMr{apnoft r,roqagrm
Soroc{epnrrx {axe.nor. Ero cnz4ereJrr,crByer o loM, sro u B cryqae Co;ruqa
ocEoBua.fl qacrb sMucctrn B filrnunx o6paayer He rl xpouoc$epe, a B aHrr{BHr,Ix
o6ractsx.

Ecrecrseuso ilpeAtroJroxrr.rrb, qro, rax )r(e r(an ra a atlroc{epe Cornqa,
oMl{cctroEuble o6tacrlr n. e. (ux Mo?nuo cqr{Tarb a.EaJroro}r coJrueqEbrx {axenr,-
Irbrx rrJrorqagor) accoquupyrorc.fl c MarHtrTEBrMI4 trrrTEaMIr Ir rlx HarpeB rroAAep-
iriuBaercfl Ba cqer Amccmrra\w auepruu MarHrrrrroro rroJlfl trfiTelr. Ecru upe4-
troJrolntrTb AaJree, qro troron aueprtru or Marl{urnritx tr.srerr (n nu4e Mf,(-aorr,
AE(oyJreBErx trorepb 14 r. A.) tro trop.fiAr(y Beiluqun:Er paBerr norolty rrBJIyqeHr,t.E

HeBoaMytr\ensoft arr{oc{epu roft }fle trJloqaAu u 6orbrua.r qacrb aroft aneprr.rr,r
r{Aer Ea rrarpeB aKTr4BHbrx o6racrefi B, 8., To MoEtEo oqeuraTr, cyMMapuyro
rrJroqaAB rr.ETeH rra rroBepxHocru n. a.:,s,1 :46r.cornacno prac. 3 4,na AD
Leonpz T": 15 000K 6r=:0,4 mSn=2:\oh. fittr. EQ PegAupu I,:
: 10 000 K 6, = 0,05, oAHaRo, HaK orMerraJrocb B Korrqe trpeAbrAyqerc)
paBAeJra, troJruafl CBeruMocrr, anrzsrofi o6nacrra B aroM cilyqae uoxer 6rttr
B HecxoJrbxo paa 6oflbrfle. C yuerou EToro [oryuaelr: ,So = 7 -- 2o/0. B trocJre-
[rreM cryqae oqetrHa Sr1 ue oueur rraAe)r{Ea, oAEaRo orra Aaer? tro-Br{Ar4}roil{y,
rrpaBrrJrbrbrft uopa4on Beruqr4rbr. 7I s roNr tr ApyroM cilyrraflx cyrrMaprrafl trJro-
qaAB rrfiTelr B HecHoJrr,fio pa3 r\{eEbrtre trJroqaArr aHruBHbrx o6racrefi. flpra-
rrepEo ranoe )He coorEorrreutre uMeer Mecro rre?fiLy rrJroqaAbro Soroc{epnnrx
tfaxe;ron rd rrflreu r aruoc{epe Coruqa [231.

Tax xe r(an u [JroqaAb aKTuBHbrx o6nacreft, cylitMapHa;r r]Jrotr{aAb rr.flTerr
oftaBaJlacB BecE,Ma uaroft seil[srsofi. 3ro nsr.fletcfl., rro-Bu(tlMoMy, ocnoeHoft
nprauuuoft, uo xoropoft yxaBaErrbre B.8., fiaHzqerrrft pflA Apyrux axruBHbrx
B. 8,, Ee tror(aabrBalor Sorouerpr4qecnrax a{{enron, auailoruqubrx reM, Koro-
pue ua6.rro,qarorc.a y BBeBA ruua BY Dra (uo oqeHxarr paBEbIx aBropoB 124 -
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2B], uorq,aAb rrflreH y BBeBA Droro rl{tra Hone6nercs B rlpeAeJlax or 4 go
20%). Buecre c reM oHa Bce )He rrpl,IMepHo Ha Irop.rlAolt 6onr,rne cylurrap-
uoft urorqaAr{ trErerr Ha rroBepxnocrr.r Conuqa B roAbl MarcrtMyMa axTrlBlrocrlt
t231.

Ec:recrnenno, qro BcnllureqHafl aI(TIrBHocrb B, 8., B Tot\'I qI4cJIe rr llacrl{oe
trpoflBJreHr{e ee B BuAe o6paaonanu.E Ha troBepxHocrrt 3Be3A OMUCCItoEEbIx

o6;nacreft, otrpeAeJrfferc.ff He roJlblto cyMMapnoft u,noqagbro rI.flTeH, Eo rax?fie
trr BeJrr4qr,tuofi naupxmeHrrocrr{ tr{x MarrrrlrrHoro rroJrfi. flocne4nroro BertruuEy
MOInHO Oqer.rl4rb I{cxoAf, HatrplrMep, u3 ycJroBI,Ig paBeHcrBa ra3oBoro u MaI-
.Elrrnoro ganneRuft n aruoc$epe BBeBAbr: Hzl\n: Pe.Cornacno IroAeJrI4 ar-
Moc{epbr c, Tod,:3000 K ulg g:5l2gl na rny6une rsr : 1 lg Pr:6,4,
n ainrocsepe Comrqa coorBercrByrolqas BerI{qI,IHa lg Peo : 5,0 [23], r. e.

e 25 pas Merrbrtre. Orcro4a cJreAyer, qro Hatrp.fl?r{eHuocrr, Marntrrrlroro rroJr-fl

nsreH r. s. upn6.nl{svreirbrro n 5 paa 6o.ur,[re, qeM B arrtoc$epe Co.nHqa:
H - 8 Hlc, uro no rrop.fiAny BeJrrlqr{Hrr coBrraAaer c orleur(ar{r{ Apyrr4x aBropoB

[30, 31], troryqeHHbllrn uB [pyrrrx coo6paxeuzft.
[tan uoxasan i\{roruran [30], upraror( Dl{eprl4rr B arrrdBrrylo o6;ractr, ot

rrflTHa (eclw on ocyq,ecrBJlferc.rr Ba crrer ruaruurorl{ApoArrHaMl{qecnl4r noru)
trpolopqLtoHarreru II2, a cJreAoBareJrbrro, rroJrHrrfi ar'rxo4 BHeprrIIr or alarurlr-
gblx lr.Ererri E* - SnH'. Corracno cAeJraHHr,rM BbrIIre oI{eHr(aM ara Be.rrwquua
trprnMepno Ha ABa nop.fiAr(a Bbrrrre, rreM rla colnqe, qro r{ .flBJl-flerCr upuurauoft
sbrcoHoft BctrbrlreqHoft axrrasuocrrr BBeBA aroro rrilfra.

Ecru cqzrarr, aHalrorr4ro Melr(Ay MexaHtBMaMr{ aHTrrBHocrr,I B. B. z Co,nuqa

Aocraroquo uonuofi, To cJreAyer olnrrAarb cyq,ecrBoBaHrr.E IIT4KJIoB ar(Tr,tBuocrtrr,
auaror[sHbrx 1t-,rerueMy qr4r{Jry Co.iruqa. Hail[sue raxr{x I{Irr(JIoB AoJI}I{Ho
cfiaabrBarbc.E r(an Ea ypoBlre Bcrlblrlrequoft arttzsnocrlr BBeBA, TaH tr Ha xapax-
Tepr{crrlrxax aHTrIBHbrx o6lactefi. B csoto oqepeAr, 9To AoJr}nHo trpzBoAurb n
qr{HJrr4qecKr4M I{BMerreHrr.E}r ocHoBHbrx xapal(Tepl{cTl{It aMnccuoHllblx cilel(TpoB
B. B, s cnoHoftuou cocTo.EH\tI{ - DnBr{BaJIeHTHr,Ix urr{pl4r ttuumfr., yJIETpa-

{uoneronrrx ua6rrr:ros rr r. A. floucnu BoBMo}r{Hbrx AoJrrorepri oA[TIecHr,Ix uBMe-

nerraft arr{x xapaxreprrcrun rrpeAcraBJr.Erorcfi Ba}r(Hoft tr uutepecnofi sa4aueft n
uccJre[oBau:,;tvr B. a. Ipe4raprrreJrbubre uccJreAoBa]rr{.8 B gror\f EatrpaBJreHr,II{

[32, 33] 4aror o6na4e)r{I4Baroqr{e peByJrE rarbr.
Asrop BecEMa uprrarrareJreu P. E. fepur6epry ra A. E. Ceaepuouy Ba tro-

JreSHyro Ar{CKyCC}Irc.

Anpenr, 1977 r.

Jlllteparypa
l. Illaroecna* II . 14 .- I{an. }tpnucxort acrpoSlra. o6c., 1974,57,92.
2. Ieput6epe P. E.- Actpon. m., 1.974, 51, 552.
3, f eptu1ep e P, 8 ., III aroacnaa. II . trl . - Acrpor,. x<., 197 l, 48, 934.
4. Wilson O. C .- Publs Astron. Soc. Pacif ., 1964., 73, 15.
5. Ilyaarcoea A. H,, Illaroecnaa H, U.- trilan. I(puucnori acrpo{raa. o6c., 1974, 49,

65.
6. Bopp B. W.- Astrophys. 1., L974, 193, 389.
7 . Bof p B. W.- Mon.Notic. Roy. Astron. Soc., L9_74, 168,,255.
8. Boll B. W.- Mon, Notic. Roy. Astron. Soc., L974, 1.6_6rJ9.
9. Glieie 17.- Veriiffent. Astron. Rechen-Instituts. Heidelberg, 1971, N 24.

L0. f puttutt, B. 11. Itasn. pnc. Jl., 1972.
It. C-o6oaee B. B, finnmytr{Eec.fl o6ofiosrrr enea4, JIIV, 1947'
!2. Co1oaee B. B.- Actpou. rr., 1957, 34,694.
13. Ilmas M.- Tartt Teated, 1974, N 47,9.
1.4. I[eanoe B. B, Ilepeuoc r{Bilysen[fi Ir ctrer(rpbr ne6eculrx ten' M', <Hayr'ta), 1969.
1,5. Awnceu,uc A., Cmpailtcuc B.- Actpou. m.' 1969, 46, 402.
76. Cristald,i 5., ilod,ono M.- In: Variable stais and'steliar evolution. V. Sherwood and

L. Plaut (Eds.). Dordrecht-Holland, D. Rei{el Publ. Co., L975' p.75.
'!.7. Itamtr,uleea H. A. ,{r.rn,rouuaa pa6ora, JIIy, 1976.
18. S pinrad., .- Private communioations, 1977.
L9. Olnas 7.- Astrophys. J., Suppl. Ser., f974,27, N 250.
20. Iepru1epe P. E.-- Acrpo{usr,rxa, 1970,6, 191'

165



2L, Bumba V., Ruzicoua-Topoloua B.- Solar Phys., {967, l, N 2,216.
22. Il{epdanooa 3. A.- I4ss. I{prr,ncroft actpo([r,ra. o6c., 1976,55,37 .

23. .f aep ff. dc. Crpoenrae r.r 4rararruxa arl\toc([eprr Coruqa. M,, UJI, 1962.
24. Vyeailruoe II . @.- l4an. Hpsrucxoir actpo$za. o6c., 7974,52,3.
25. Krzeminski W.- In: Loiv-Luminosity stars. S. S. Kumar (Ed.). London, 1969,

p.57.
Vogt S. S.- Astrophys. J., 1975, 199,418.
Euirns D. S.- Mon. Notic. Roy. Astron. Soc., 1971, L54,329.
Torres C. A., Mello S. Ferraz.- Astron. and Astroph.ys., 1973, 27,231.

26.
27.
28.
,o
30.
31.
9q
DD

AumanI. R.- Astrophys. J., 1969, 157,799.
Mullan D. L- Astrophys. J., 1969, 157, 79'Mullan D, L- Astrophys. J., t57, 799.

^ourvyuJ.tr 
d ,, tuvur Lv. | , vu.

Bopp B. W., Euans D.-.t.- Mon. Notio. Roy. Astron. Soc., 1973, 164,343Bopp B, W,, Euans D. .t.- Mon. Notio. Hoy.
lepw1epe P, 8,, Il[-aroacnaa E. $.- I4ea. $-fepwOepe P'. 8,, Illaroacnaa E. M.- I4ss. Hpnucrori acr:po([ua. o6c., 7974, 4L 7-3,

Witson-O. C.- Stellar chromospheres. A collbquium helilat Goddartl Space Flight
Center, NASA SP-317, 1972, p. 309.Center, NASA SP-317, 1972, p. 309.



AHAAEM!1 fl, I{AYH CCCP

I4 3 B E C T I{ fi H P bI M C IT O trt A C T P O (D 11 3 I{ q E C It O trt O B C E P B A T O P I{ I{

ToilI LIX, 1979 r,

COAEPII(AHITE rEJII4.fl , KmCJIOPOAA
,I HEOHA B IIJIAHETAPHbIX TYMAHHOCTflX

B. B. Iouosarrrfi, B. !1. Ilponur, O. C. flqrlr

trilanaraerc.s Merog otrpeAefieurlff xur{uqecroro cocraBa raaoBrrx ryMarrocrer"L B oc-
BOBy MerOAa trOJrOrfieEO CpaBEeEUe OTHOCr,rreJrbrrbrX KOJTI4qeCTB TTOEOB AByX AnelreEtOB: Sa6-
JIIOAaeMOTO B TyMaEEOCTTT I4 BbrqI{CJreErrOrO AJrfi I\rOAeJrr.r C BaAarrEbIM XI,rIvrtrqeCKI{lI COCTaBOM

raaa, B xoroport rroruaaqr.rfl raaa tr TeMtreparypa rleurparruoii BBeBAhr ral{Ire Eie, Kar( B

ra6rro4aeuofi TyMarruocrr{. Paapa6otau trplruqtrrr flocrpoenl4fl troMorpaMM, ygo6usrx gux
otrpeAeneErrfi coAepr(aErrfl gJreMeEToB.

Oupe4erero coAepx(arr[e re.l.u.frt r(uciropoAa rr Eeora s 49 nilauerapELrx ryrraaEocrfix.
Iloxaaauo, sro paafltrsu.E B xrrMtrtrecnoM cocraBe ryuaurocrert peaJrbubr. O6cymgaetcr noa-
IrOrr(Ea.E noppeJrEru{E Merr(Ay oTEocr{TeJrbELrM coAeprl(aEtreM yEasaHlrr,rx oJTeMeETOB B pa3-
E6IX TyMaITEOCTflX.

HELIUM, OXYGEN AND NEON ABUNDANCES IN PLANETARY NEBULAE,
by V. V. Golouaty, V,I. Pronilc, O. S. Yatsylt.- The method of the determination of
chemical compositionof gaseous nebulae is described. The method consists in comparing
of the observed relative number of ions of two elements u,ith those ohtained from calcu-
lation of model in which the gas of hnown composition hasl l.he same degree of ionization
and the same temperature of central star as in a real rrehula. lbe simple nomograms for
the determination of the element abundances in nebulae are given. Helium, oxygen and
neon abundances relativel to hydrogen one are determined for 49 planetary nebulae. It
is shown, that the scattering of derived element abundances is real. The correlation
between relative abundances of the mentioned elements at'different nebulae is discussed.

B uocneguee BpeM.E BaMerrro BoBpoc urrrepeo K xuMrrqecxoMy cocraBy
raBoBbrx ryMaHrrocreft, Han trJraHerapEbrx, Tar( u AI,I{{yBHBIX, B CB.flBr{ C trO-

rrbrrr(aMu o6napymeun.s BanouoMepHocrefi B xr4Mr4qecfiofi BBorloqula BeqecrBa
B lailarrvre [1-10]. ]t raxrzu BanouoMepHocr.sM orrrocfircfl:

a) xoppe.nxqr.rfi Merr(Ay coAep,fiaur{.flMu pasJruqrrhrx xrrMrrsecnr4x DJIeueH-
TOB;

6) uarrteueuue xuMr4rrecKoro cocraBa c BoSpacroM o66eKra (pae.nraulle
B XUMIITqeCKOM COCTaBe O65eftTOB, trpllHaAneffiaqr4x r( pasr{br}f rlirtrarl HaceJIe-
III,If);

B) rpalrreur xuMtrqecfioro cocraBa BAoJrb pa4uyca lanartraxra rr AP.
Haz6onee olpeAeJreuubre BbrBoAbr rlo Henoropbll\{ uB arr4x BotrpocoB cAe-

Jrarrlr B [10], oluaro oar{ ocuoBalrbr Ha He6orruoM Mareprrarc (71 ryilIarrgo-
creft). To o6crosteJrBcrBo, qro pagEble aBrophl trpuxoAar K paarlblM' HepeAfio
trporr4BopequBbrM BErBoAaM, cBrrAereJrBCrByeT o ToM, sTO OmU6Hr,I B OtrpeAeJIe-
EUU CoAeprfiaEl[fl SJTeMeHTOB eqe OqeIIb BeJrTitnI[: OHrr cpaBrrrrMbr, a BOSMO]I{EO,

II trpeBOCXOA.trT peaJrBHbre pa3ruqufr, 1. e. pagilvll{nfll BbrBBaHr{bre SBoilIOqIlOE-
urruz a{{er(TaMu. Harvr upe4craBJr.fierc.fi, qro ocnoBHbrr\f rdcroqHrlxoM oltru6oa
fiBrErorc.s He trorpemEocrrr Ha6JrroAeEtrfi, a EecoBepmeHcrBo MeroIoB otrpele-
JreEu.fr xuMusecKoro cocraBa, floarouy SAecb oco6oe BHr{Marrue yAenfierc.E
otrr[caEEro MeroAIInu otrpeAeJreErrs coAepmaHus sJreMeHroB. AaJIee trpI4BoA.ETCs
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's(##fu)

re= 5' /otK
7e=2'/o4*

Plc. 1. Brrqucresuoe oruo-
rflcrlrle cTerrcHII I,IoErrBaqllu ltuc-
.rropoAa 1r reJrrrfl B TyMaEEocTI4
lraH Syunqr.rr rentreparyprn trB-
Jlyqeur,rfl qeur:parr,nori BBeBAr,r

u o6cym4arorc.s coAepx(a:utrfl refiufl, KrltcJropoAa Ir Heoua n 49 nlauerapnr,rx
TyMaHHocrrx. Heo6xoAuurrft na6nroAareJrr,Irbrfi ,lrarepna.rr B3.sr I{3 KaraJlora
L.flrreHcraBrrocrerZ cnexrpaJrbrrbrx tmuuit, cocraBrrer{Horo IreAaBHo Itarepou [111
ro na6.rrrogerrrd.riNr paaHbrx aBTopoB.

Mero[ orpegeJrelrlrfl
orHocr{TeJrbrroro co[epxaHlrrl aJreMeEToB

B ra3oBbrx TyMaHHocrflx

llcno.nlaye,r.mrft uaur,l NleroA ocuoBaH Ha cpaBHerrl{rr creneHLI I4oHr{BaqI4Il
aroMoB r(r4cJropoAa lr rervfl n na6rrogaeMoft ryMaHHocril v. B Her(oropofi zAea-
Jrr4sr4poBaHrroft Nro[eflu c BaAaHHbrM xr4]rr{qecHrirM cocTaBoM. MoAenl trpeAtro-
JraraeT, vro: a) ?yMarrHocrb oAHopoArra no [JlorHocrld rI reMtreparype;
6) onrzuecHr{ roHr(a.fl 4nx T,c-Ir3JryqeHr,Ifl u n) ee Bo36y}nAaroqa.E SBeBAa

[raryqaer HaK qepxoe reJro. TeMtreparypa uaJlyqeHn.fl BBeBArI olpeAeJr.Eercs
za ua6rrogaeMofi uolF.u}a\vfi reJrr{.E r,r Hr,IcJIopoAa B peaJrbHofi ryMaHHocrr4
MeTOAOM, rrpeAJro?fielrHbrM B u21, U IIO CyqecrBy trBilflercfl. qneroaoft reMrle-
p arypofi:

O1+/O+ tln \
EerriG+:I\t*),

rAe rrr{cJro r(pecrr4rr(oB oKoJro Ka)fiAoro r{oHa yHaSbIBaeT rra lop.flA](oBhrft uouep
cTaAr4rr I{oHr{3arlr4r{ aJreMeHTa.

,{.rra raxoft }ro4eJrr{ {ynxqza f (f *) JIerHo Bbrsucrflerc.s. Ona zao6pamena
rra puc. 1; [ne 6.rrr,ranze r(prrB],re yxaabrBaror na cna6yro BaBracraMocTb or aJrem-

rpounorZ reMtreparypbr raaa. Taxzu o6paaolr, B MoAeJIlr l4crr4HHoe pactrpeAeJle-
rrrre oHeprr4u B cneHTpe BBeBAhr gaMerr.rrerc.E SKBr{BaJreHTHtrrM eMy (n clrrrc.rre
rruaula\uw relrutrr r{ r(I4c"rlop oga) raa;ryueru{eM qepuoro reJra c qneroaoft TeMtre-
parypoft T*. B aroM cryqae paarl4qve nro6oro us oruomeHufi Oz+lHez+,
O2*/He*, O+/Hez+, On/Her unw He+lH+, Hez+/H+, O*/H*, Oz+/H+, Ha6Jrro-

JIeHo TOJIbI(O paBII4qI,IeM OTI{OCIITOJILHOTO COAep}I(a}Ififl EJIeMOI{TOB B TyMaIIEO-
cTtI. u. TrpmIJ.EToro B ee MoAeJrr{.

HaK rrasecrHo, crerreHb lrorrr{Baqr{v x}IMuqecHoro aJleMelrra B raae, T e.

OTIIOmeHI(e qlzc.lra IIoHoB B AByX CMe?fiHLIx CTaAIIflX I{OHIISaI{IIII Ai*rlAi,
otrpeAerr.Eerc.rr rpeM.rr rrapaMerpaMrr: reMtreparypoft uBilyqeurrfi aneagrr 7a,
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Al,rJrror{I4eft aroro raBilyqe:uurfl. W rr aJIeKTpoIrHoft niloruocrr,ro tala ne. Cna6oft
SaBIICI{MOCTI]IO I4OHVSallr4r{ OT anextpOuuoft TeMtrepaTypbI Ia3a, fioTopa.E
BXOAT4T B ypaBrreHlre r(oHl{3al{uoHHoro paBlroBecrn.fl uepea noe$$zqr,reumr pe-
xou6unaqufi, uomno upeue6peus, trocnoJlbny AntanaSoH anaqenrzfi Z, n ryltau-
Hocr.f,x HeBeJrr{K. Ognaro r{g-Ba roro rrro Ar{JrIorIId.fi Ir rlJroruocrb BxoAflT
B I4oHI{3ar{pIoHHoe ypaBHeHVe KaK oTHomeHrle AiallAi * Wln", cTetreHb

r{our4aal{rrr[ oJreMeHra 4rx ganuoft {rancraponanuofi reuneparypr,I ases4rt 7*
otrpeAeJr.flerc.fr roJrbr(o oAHrrM rrapaMerpoM p : wln". floerouy ronsr,lft
na6op r,rouraaaqnfi AaHrroro EJreMeHra MornHo rrpelcraBltrr, celteftcrsoM uoHr4-
BaqIzoEIIbIX I(pIzBbIX' HaX(Aa-s II3 KOTOpLIX ecTb peByJIriTaT I4SMeHeHIIfl napa-
Merpa p B ypaBueuuw AiallAi : I (p, Z*) upz 7* : const.

Paccuorprnt retrepb 6o;ree cnoxtHbre r{o}rrraar{uoHrrble KpI4BEre, trocrpoeu-
Hbre tro AByM aJreMeuraM. Tanrae r(ptirBbre rrpeAcraBJlflror co6oft rpa{ravecnoe
raso6pamenvre cBttlrt Melr(Ay HoJr[qecrBaMr{ I4oHoB oA}Ioro EJreNIe}ITa B AByx
cra[u.trx rI0Hrdaal{r4r{, oruecel{Hblx It sl4cily olulrx I4 Tex E(e I,IOHOB lrc6OrO
Apyrolo aJreMer{Ta. Haupzuep, r{oHrl3aql{oHua.fl r(pl4Ba.fl AJLrI reJIIrfl trO OrHO-

rtreEuro r( BoAopoAy ecrb BaBr,rcuMocrb Hez+/H+ : I (He+/I{+), uonzaaqnon-
rlarr KplirBa.fl Kr{cnopo[a tro oTHomeHl{rc H reJII{rc ecrb SaBIrcI4I{oCTr, 02+/He+ -: I (O+/He+) nra6o Oz+lHe2+ : I (O+/He2+). Ouenz4no, npl{ rocrpoeHrrr{
cJrorl(Hbrx r4oHI4SaqI{OHHbIX I(pIIBbIX OAIIOTO sJIeMeHTa trO OTHOIIIeHLIIO I( ApyIO-
My AoJr)fierr 6rr:rr aaAaE onpeAeJrerrHr,rfi xzlru'recHl4ft cocraB raBa' IJ.a pwc. 2
trpr4BeAerrbr l,toHzSarlrzoHHble l(prrBbre reJIr{.fI rro OTHoTIIOHIIIO r( B_OAOI_OAy, Br,-I-

qI4CJIeEIILIe [JIfl MOAeJII{ C oTH0CIITeJII'HLIM COAepEtaIII4eM IeJIrIfl I{e/I{ : 0,19.
flpz zsueueHl{r4 coAep}r(aHr{-fl reJIr{.rI (cu. pzc. 2) acx Haprr{Ha qe.nzrort_6y4et
cMeqarbc.fl rro ArraroHaJrTi[ B[oJrb JtfrHutt noc:ro.auuofi rrtoHI{3aI{I4I4 He2+/He* :
: CO[Str TaK I(aK IIBMeIIeHIIIe XUMUSeCKOTO COCTaBa OAIdHaI(OBO SII,Lfier Ua

BeJrr[qurbr lg (He2+/I{+) u }g (He+/Hn), orHJIa[bIBaeMbIe rlo o6erzu oc.slr.

,(na y4o6crBa BAoJrb Jrlt:rrttu cMerqeurrfl r(pr{Bbrx (,rml:uv. noc:ro.snnofi r4oHIrBa-
qzra) nanocr4rcr{ Ixxarra auaqenzfi He/H, HyJlb-nyur(rolr noropofi cJIyE(I4T

Toqxa trepeceqeHu fl Jrun:,zrtr c r{oHrrBarlrlonnoft rprzaoft, no.nyubuuofi D,ltrt rr3-
Becruoro coAeprr{aHr{.rr reJrr{rr. Macurra6 ilr(aJrbl ena.reHzfi IIe/H (zru orrrocll-
TeJrbuoro coAeplr{aHr4.rr nro6r,rx Apyrux a.neuenron) oAHoBHarrHo orllleAeJlflercfi
uacmra6ou, oi.roxeunr,lM rro ocflM. JIr4HuIo nocro.aunofi r,rouI,laarll4l,I c HaI{e-
cenroft Ha Heft mna;roft orrrocr{reJrBrroro coAepx(aHr{.rr [Byx sJIeMeI{roB BblrolHo
trpoBoAritrb qepe3 roqgy nepeceqeura x (vtru o6nactr, connagenu.r) raonzaaqzon-
Hbrx r(puBbrx, oTHoc.sqExcrr R paSHBrM TeMtreparypaM 3Be3Ar,r' TaH r{aH B gTOM

cilyqae HyJrb-tryHItT mI(aJILI OTHOCTTeJILHOIO COAep?I{aHT4.fl AJIeI,IeHTOB OTHO-

cuTctr cpasy Ko BceM Hpr{BbIM.
Uu li"r."z ,urorrta" troJlox(elrfie rorrntr{, coorBercrByarlna ,ru6rrc[aeNlblM

suaseEr.rsN{ Hez+/H+ ra He+/H+ B AaHrrofi ryMaguocrti. Paccro.suze ot aroft
roqxr{ 4o xpuaoft, coorBercrByroqefi ua6nro4aeuoft ?*, BAoJrb lrururt rocroflH-
uoft r.ronraaaqlrl4 EaeT paBHzI{y Me}fiAy oTHoczTeJIBHLTM coAepE(aHIzeM TeJrtnrl 1l

BoAopoAa B ryMalruocrl{ It Brraqeulrenr He/H : 0,19'
I(af Z CJIe[OBaJIo O11(II[aT6, trp14 nrrcOHOft IIOHI{3aI{III4 1eJlfifl' I{oIAa

11gz+ }' He+ (nenaa Tlacrr, Hpr.rBoft na pvc. 2), zonraaaql{ollHble Hpr4Br,re AJIfi
SC1X' T* CoBIra,qaIOT 1I aCVMtrTOTI{qecHU UprZ6nvXtarorCnr H sHaseH[IO
I-Je2+/H+': He/H. flpz uzaxofr. uouuzaquu, Korga ]Isz+ <; He+, {oprvra
trorrl4sar{r{ounoft xpunoft BaBr4crdr or 7E, I{ ara BaBlrcLrMocrb reM cIlJI},Eee' qei\{

nrrme 7*. flpz ovenr BbIcoHI4x T* (7 150 000 K), ro nuaxofi (r.ra-aa napa-
I\{erpa p : wlnr) I4orrI{3arIT4rL rasa BosMorfiHa cI{TyaqIiIflT nor[a

He'+ , He+ -- I{e 
- 

Hezt * He+ f Heo
-Hil H+ ,/ H H++H0

Ilocnegnee HepaBerrcrBo oar,raqaer, qro l{oHuaaqrnfl reJrrt.s BLIrrre, seM voIlu-
Bar{z.E nogopofra. O6l.r,c:r,sercrr aro reM, uro xoe{{raqrre}Ir norrlolqelrld.rl BoAo-

poAa traAae:r c sacrorofi KaK V-3, a Mar{cr{MyM r{s.rryrreHr{.fl BBesAhr flpff
T*7150 000 K. uaxogr.rrc.s s o6racru 200 A, r4e Hoa${raq,r{eH" norrlolqel{Il.a
Heo seJrzx.
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lga, 3. llouraaqzonrbre KpEBr,re (r.rcJropoAa tro ornorlerzrc ft BoAopoAy:
oz+/H+ : / (o+/H+)
I{paarre BbrqrrcireHbr AJrrr oruocureJrrroro coaepxawrn O its-: b,g,10-a .
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Ha cne4yroqeM prrc. 3 Ha uuocHoctrz (lg (Oz+/H+;, 1g (O+/H+)) trpuBe4eubl
I{OHUBaqIIoHIInIe I(pItBbIe xtrcJlopo4a trO OTHomeHI4Io It Bo4opo,qy, }tpuarre
Bbrqucreubr trplr paBubrx BuaqeHtr{.sx 7* gra MoAeJrI c orHocriITeJIbIrbIM coAep-

,fiagueM KrncJropo4a u BOAopoAa o/H :5,9'10-4. B orfi11qlde or re,Ilu.s

uouuBaquoHHbre r(puBble HucJropo,qa BaBI{cflT or T* Bo BceM ,ql{atraBoue fioull-
Baqnrr. flpu ntrcofoft uoHlraaqrlu BaBucl(Mocrb or 7* o6ycloulelra trepexgAoM

Q2+ g Q3+, trptr Hrrsftofi-pasntrrlefi B cretrerlr vioufrsa\mfi BoAopoAa I'I HI'IcJIopoAa.

Tanas paBHI{qa Mo}Rer cyqecrBoBarb, IIeCMorp.s Ha rO qro IIoreHqI{aJIbI

uoHr4aaritru H0 u O0 trpanrrrqecxlt coBtraAalor. Ona o6yc;roBJreua fiopeHHBIM

pacluqueM B aaBlIcuMdcru fioa{{nqlleuroB rIorJIoqeHr{E or rlacrorhl: AiIfl O0

oE pacrer c qacrorofi, Aocrr4raer Mar(cT4MyMa upz l, - 500 A z Aaree oqeHb

Me[JreEHO tra[aeT. floarouy AJI.E KIIcJIopoAa, HaK It AJIfl leJ]\1.fl, BOBI[offiHa

cuTyaqu.s, HorAa crelleHr, IioHI{3aI{UU aroMoB I[4CJIOpOAa ropaSAO Bblme, qeM

Bo[opoAa:
C,2+ o+. o o2f +o++oo i__:_ L_\--a-
H*-, , H+ / }It- lH-1fl0

Znrepecno, qro fioH[Baquorrurre r(plrBr,re r(rzcJropoAa uo oruorlreHllrc ft BoAo-

po4y AJr; paarrbrx 7*, ro oAuuaxoBoro O/H trepece1.alorcfl B oAl{oft rosne.
ila pzc. 3-vepea ary rorlxy IrpoBeAena ilun:zf1 paBIIofi 4oullBaqntr co ml{aJIoft
BHarreEuft O/H. Tosxa trep€iceqeHrrx riprnrrx coorBercrByer I{oHLI3aqurr

O2+lO+ : 3,2. B oroft roqxe c 6o.rnuoft crerreubro roqlrocrr{ I4Meer rlecro
paBeHCrBo

02+ O+ O

-L

H+ I H+ H'

Sauerulr, qro troro?fleHr,fe roqr(r4 trepeceqeurda r(pl{Bbrx (a c"iregona:re,Ilruo,
vr lruHfriI. panuofi IIoHuBaqI{fi O2+/O+ : 3,2) Ee saBlzcr4r or pactrpegeJleurrJl
BHepruI[ B CtreHTpe BBeSAbI, a OtrpeAeJI.EeTcrI ToJIbIto aToMHbIMI{ trapaMeTpaMu
uoHoB KtrcJropoAa.

flpoqe4ypa otrpe4eJrerru.fr coAep)fiauzfl nucJropoAa TaHafi ?ne, RaH a F,ils.
renr.s. Ha pizc. 3 saxoAzrrr troJrolr{eur{e roqHI,I, coorBercrByrotqee Ha6JIIoAaeMofi

IIOHI4BaIIT{I/I KI4ICJIOpOAa B TyMaIIHOCTII, VI OtrpeAeJI.fIeM paccTo.fllrrle oT 3Toft

TOqI(I{ BAoJI}. JIuHau IIOCro.flHHOft LIoHUAaquI( AO ItpIIBoft AJI.fI coorBeTorByloqeft
reMtreparyprr 7* (uocnegnfls otrpeAeJIeHa uB Ea6IIone"{4: }Iolrepeuuoe pac-
cro.Eutre AaeT paBr{ur{y B oruocr{reJrruoM co4ep}fiaulrr{ OIH nns ryMauEocrlr
u MoAeJrI4,

3auetr.,rlr, qro trprt oqeur Blrconoft Lrurrt oqeHb Hr,Iar(ofi trorrrBa\mfi r(IzcJIopoAa
peayJrbrar crrJrr,Ho BaBI{cItr or T*. 9ro6rr uB6erfiarb ororo, yAo6nee noJIbBo-

3aTbc.fi ItpI4BbrMrI TLO]jV.BAqJ/.la KI,l CJIOpOAa tro oTHomeHuro H reJrl4ro Ha trJrocfiocTll
(1g (Oz*/He+), lg (O+/He+)) (puc. 4). Ha raxofi trJlocnocrr{ BMecro roqxr uep_e-

CeqeHU.E llMeerc.fl O6ilaCTb COnua4euZa KpIIBbIx, a I4x saBI{CrIMoCTb Ot 7*
trplr Bbrcoxltx u :rru1ttfrx IztoHIIBaI{I,Iflx ropaBAo cJla6ee. flo.rr,ayncr pfic. 4,
traxoAurvr coAeplxaul{e HzcJlopoAa tro orHoIueI{I{Io H reJIuIo. C tarzlr xte yole-
xoM Molr(Ho troJrbSoBaTbc.E uoHr{BarlrorlHbrMrl npr,rBbrMl{ I{TICJIOpOAa trO OTHO-

rtreuuro H rerrzlo rra ullocrocrz (lg (O2+/Hez+;, lg (O+/Hez+)) wru IIoHIttBaqIIoH-
rrErMrn r(pr[BbrMrz reJrrr.E rro oruorrreHr{ro H firrcJropoAy Ha trJIocxocrlrl (lg (I-Ie2+/O+),
lg (He+/O+)." 'Hart rerto BaMerr4Tb, orlplcarrHr,Ift Mero4 rrpIdMeHIlIM B ToM cryqae, fio1ga

ABa aneMeHra (a4ecr,'He z O) Ira6Jrro4arorc.s B AByx craAr{.rlx r{ourIaaqrdr{. 3ro
Heo6xoArMo roJrbxo AJI.fi otrpeAeJIeHI4.fI T*, a He AJr.E OtrpeAeireHl4.E colepffia-
Hufi aJreMeuros. B TOM cilyqae, fiorAa IIeT BoBMo?ItHoCTl4 oIIpe[eJrIzTb T *, CO-

Aepmaufie OlHe ury6 O/H uomuo Haftrld roJIbI(o [JIfl ragoft ryMaHgocrl{,
B r(oropofi uorrrzBaqz.fi DJreMerrroB He cnJrbuo orilfiqaerc.fi or r{oHl43al{uu B ToqHe
trepeceqeHu x (utu o6flacrld coBnaAeHr{.8) uouzaaqzorrHbrx HprzBblx.

. OrpegerzB coAepffial{r,re HIuCJIopoAa, IIaxoAIIM coAep]fianlze aTOMOB HeOHa

uO OruOmeH[IO H nZC.nopo4y. ,(.ra atoro CJIyffiaT I40HI{BaII}IOHHLIe fipllBble
r(u0JropoAa IIo oTHoIIIeHItIo r EeOHy, IIBo6palfielluble Ha trJIOCkoCTll
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-c
Pnc, 4. I.Ioulraaqrourure
4;ra O/He : 3.10-3

-2 tle*)

Kpr.rBbre Kr4cJropoAa rro orHollrerrr4ro ft refll{io O2+/He+:l (O+/He+).

rg(o'

Pac. 5. Ilour,raaquouubre r(pEBr,re (rrcJropoAa rro orrroEerrr4ro ft Eeorry O2+/Ne2+:l (O+/NezI)
4ur O/Ne : 5,2

Ha pucyHHe rrrHaJla orrrocllTeJrbHoro coEep)fiaElrE O/Ne orsoclrtcn x Hpunol:l c ?* : 100 000 I(

(lg (O2+/Ne'*), lg (O+/Nez+;1 (pzc. 5). flpz oueur sbrcoxoft t4or{rraar{rlr4 raaa,
r(orAa ua6;rro4arorcE fi:uTe:ucfiBl{ble Banpeqeur{bre ilLr:atrrt [Ne V], rrpaBr4Jrr,Hee
6rrno 6rr otrpeAeJlflTb coAepx(arrrze HeoHa HenocpeAcrBerruo rro oruortreur{ro
a BoAopoAy (rzcuonrayr BaBucr{Mocrb Me}HAy lg Nez+/fl+ z lg Nea+iH+;.
flpz arou cJreAyer troJrbBoBarbcfi EnBr{BaJrenruofi qneronoft reuneparypoft
BBeBAbr, Tax)ne naft4euuoft tro Jlrtlrr4.sM Heorra

Net+/Ne2+ffi:Q(rx)'
Tpy4uocrs, oAHar(o, BafiJrroqaercfi B ToM, qro Jrlrurrr4 INe V] HaxoAflrcff
a 4areroft y;rrrpa{uo,netoaoft o6.ra0ru, [B-Ba rrero HaI( caMu ua6rrogernx,
Tafi r( peAynqr,rff Ba Melr{BBeaAHoe trorJloqeul{e Moryr 6rrru or.sroqeuu 6o.rrn-
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IIII,IMIA rreTOqHOCT.rrMlr, a HpoMe TO[O, trlOHbI Nea* fZ Nez+ lrOryT CBeTtrTbC.A

B cyq,ecrBeurro paaHbrx o6telrax.
ilacreru, lro"zaaqzu Bcex eJreMogroB trpoBoAfrIrfrcb 4o.u.atoft cra4il,; Ilo'u-

Barluu Bnrroqr,rreJrbrro. M.ronr*a pacqeroi ouzcaua B [13, 14]; pacsetbl BBI-

troJrHeHbI na 3Bi\4 <<Mn:ucx-222> JIrsoBcnoro locyAapcrBeIIEoIoyHIIBepcl{rera'

Ha6mo4atennnr,rfi MareprraJr.

Ilepexog or ua6ro4aeMbrx rllrrelrclrBuocrefi runnft
ft qucily I{OHOB

flnr oupeAeJrer{w.fr coAepE(aHr,rfi aroMoB He, O z Ne s IIJIaHerapHbIx ry-
,rurfio*"r'"u*" 6rrn rzcno.nraoBau r(araJlor ua6.rrrcAaemblx lrlrreEcrsHocreft

OMI(CCI{OHH6IX ntnsufi. B IaSOBbIx TyMaHHOCTfiX, HenaBIIO Ouy6nZrOnaruuft

H*.pr* [11]. IIocxoJIbIty JII4I{I{1 [O II] z [O III] ua6nro4arorcfi Bo Bcex

cryri.u*, r{aMu 6bIJr[ nrr6pag].I re TyMaHIIOoTII' [JI.E I(OTOpbIx I'IMSJIUCr I4II-

rerrCfisrroCtu nzHI,Ift He I z He II, IISBBSJI.EIOqUS OtrpeAeJIIrTb HoiluqecrBo

;;;; H;- u Her*. Orcyrcraze B ryMalrHocrtr fianux-rlmlo ua uorroB reJII(fl

He Bcer[a ,IBJI.Eerc.s trpetr.flrcTBueM ft Otrpe[eJIeEIiIrc ello tr0JIIIOIO cOAepE{aI{I[fi,

OAEar(o [pII ATOM Her BoBMo]ItEocrU onpe4eJltrrb reMtrepaTypy 8838A6I' B rex
,cilyqaflx, KoI[a Haxax-uz6yAb uB JIuHuft na6nrOAanacb HSCKOJIrI1UMIL aBTopa-

MtiI, [Jr.fi OrrpeAeJlerrr{.rl ee CpeAIIeA UIITSECUBTIOCTU nrr6lfpanZC5 TOJI6I1O Te Ha-

6nro4enz.a, I(oropble orJlrtqaJlllcb Me)fiAy co6oft ne 6o,nee qeM Ha 50%' 3to
.qeJlaJrocb He roJlbno EJI.TI Toro, 'rto6bl rrpl{ ocpeAl{e\Vtt ll}6elxarr' oml[6oq-

urrx na6nro4enuft, uo u g.na :roro, uro6rr B CJIyqae 6our,moft EeoAEOpOAIIOCTI4

nJroTHocTIt I/t uoEI{3aqI(I{ B TyMaHI{ocTll fil:lt B c;1yqae :aailvIltfr.n aon ctparu{lt-
HaI{III4 uBilyqeHI,IE sa6nrogeullfl paBHLIx aBropoB orIloCuJII'Icb n ognoft u toft Xte

o6rracrr..
flpn repexo,[e or I{IITeEoUBIIocTeft JII,IHI'Ift reJII{fi R ql'Icily COOTBeTCTByIO-

,qr* iorrou s 1 cN{3 Mbr rroJrb3oBaJrr{cb Hoa{6fiql,IegraMr,I trepexoAa' troryqeg-
nuun BporurepxepcroM [15]:

E={ : z.ol 
I \*" : 0,724+'* : 4,28 +Y : 4,27 * ,Hr - -'"" Iro ,rt ,rR 'r,3

rr^q+ Iq9:' : o.o84 '14686 
-

H+ 
v' vv * /HB

B rex cJryqafix, RorAa coAepHarrr4e He+, I{aftAeEHOe IIO paSnbIM JIUIIEflM'

CprJrbgo pa3il[qailOgb MerI(Ay Co|ofr' MafiCI{MaJII'nufi Sec trpl(AaBangfi Itfrrl'iln

lle I X+Zly noropr, -tr'r"* ue 6.nen4upyerc's u, fiaH trpaBuJlo' uau6onee

II HTEHCUBEA.

,(rn oupe4eJrerrrr.E Ha6rroAaeMoro qrrcJra I4olIoB Apyrux 9JIeMeIITOB MbI

IT9JILSOBaJIIICTT TOJI6KO ne6yuapnnrMu trepexoAaMI4' AaIotqEMI{ I(ETSIICIIBH6IS

ir,,,ri. 11"pr*og o, ,rra""rnnocreft ,uoptqe"ux lltuuft, oruece,Hblx K H0'

It oTHocIITeJIbHoMy I(oJII4qecTBy cooTBeTcTByIoqI{x I,IolloB ocyq,ecTBJIfiJIc.fI c IIo-

MoIr{bIo SyuHquu @ (n'", Tr):

l,'1, :+. o (n", T,).
, ,I[., r r

Snaqeuu.s syuxqura @ (n", 7,) npegcraBrreHbr B BI{[e rpasznon s [16]. Buo-

cJreAcrBrirur, oArra*o, M,orr{e aroMrrbre napaMerpEr 6.'tti. ytouneurr ft7:_19L
,oa.o*y {yuxquz @ (n", 7r) nalru Bbrsucfieubr sauoBo AJIE Bcex JruIrr{E

c HoBbrMr{ sHaqeIIu.sMr,I [apaMerpoB y[apa Q z neporrllocrefi IlepexoAa.

SnaseHr,Is aJreHTpor{Hoft rerr.rreparyp:m Tu Il UJIOTIIOCTI4 raSa rue B TyMaEHOoT}I

HaxoAEJrUCr, MeroAoM ((trepeceqeHrrE KprurBr,rx> (pzc. 6)' namAar rrB Koropbrx

trpeAoraBJr.frer co6oft {ynxqrouaJlbHylo saBtrCl4Mocrb Me)I{Ay Bfr'aIIeEI/,gMtt tle

,'T.,, ,.p, noropbrx oTrrome*r[e rrHTeHc,rBHoCTeft aBpopaJIbIIbIx tr He6yfl.f,p*brx

xrrifr" 
^Ar.u ror*, O+, O2+, N+ u S+ paBgo rax na6nrogaeMoMy oTIIOmeHI/trc.

It coma.rrerr11ro, AaJrer(o He AJrrr BCSX TyMaHnocreft I{MeIoTcfi IIIITSHSI4BI{OSTE
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I^"^t'--6. rlpzueprr, uJrJrrocrpupyrctrure EaxorfiAe,Ue 7?e tr ?" z rylJanEOcr.Ex rreronoM (nc-peceqeEtr.s xpuBEIxD
HaErAaE DB ltpl4Bblx npeEcTaBJI.Ber co6oft {b}Hnur.roHaJrLHTIo saBlrcuMocrr, uex-Ay ruaqegy,tr\tu 11.e tf t,e,npII rloropbrx ornotrreEl4e uHr:eEclrsBocrefi aBtrolaJLEL]x u Ite6]Jnlrrlx rzrr,:ii ganr:oro fio1ra paBuo Hao-JIIoEaem oMy orrroue'r.rrc. HoMeFa rluauuocrerl, AJ,E riorollbrx ?? 

", 
i" .,,uflrrnur;u";; 

";;;;;;r:;;;;;;;,r raOrulqe xzpnnu mprasroru

ueo6xogznrux rznzfi. Tonrxo xns !! o6rexros (r ra6.rtrqe oHt4 orrreqeHhr,Itup,brM mplr{rou) yAaJrocb raflr,M o6paaoiu otrpeAeJrzr' tt"m 7".4"" orrur*Hbrx ryMaEuocreft BEaqeEu.fl n"'paI.imci raa crarilr_HurupuilJ, ; ,;;.;;;;;;;reMtreparypa otrpeAeJrfiJracb rraMu tro Jrlru\r.flM tO III]; 4rx ,reixo.rrbr(r(x ryMag_uocreft o6a anasenv.tr ne rr Tu aanr,l r.ra El 1"o.".[iril.-r-ruOrrqu ;r";;;;;area4ounofi).
rlpzuarrre HaMU 3rraqeHtr.fl. ne a T, a rar(Ete reMtreparypbrBBeSA, uafr.Aen-

ELre rr3 pzc. t, trpeAcraBJrenrr s ra6rfiqe. B arot *. ,;6#i;Aarorcn na6nro_
AaeMSre 3HaqeHu.fi rrzcJla troEoB He+, He2+, O+, 02+ ra Ne2i [o orEomerrr4loff qucry trpororroB. B nocae4rzx rpex cro.rr6qax'aroft rxe ra6arzqrr[puBeAerrhr
tro'IlHbre orr.{ocr4TeJrbrrble coAeprfiaHu.a reJrrr.rr, nzcJlopoA8 }I neorr&r

. I(oppenaqufl Me)rr4y co[eprnaurrflMr{ reJrrlq,
K[CJrOpOna rI ueoHa

B pacpuorpeHrrrrx^Iry 4g n.rranerapHbrx ry.rraHf{ocr.Ex ArratraaoH QoAep_,r(agufl rerrfr.E He/H cocraBJrf,er oc 0,0b no o,zg. Taxot-urrr-epBaJr lreJrbg.fio6r.acnrarr ouz6xauz na6nro4enufr (o,,u oqe,rzBarorc, Hume;.' orc.A" ;;-
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Plg.c, 7. Corocraureutle orlro-
CIITE.IIbEOI'O COAEP}I(AEEfl KIICJIO-
poga O/H, uairgeuuo-ro gnYIur
EE3&BUEIIMbIMII CtlOCOOAMfl: EE-

IrocpeAcrBeEEo tro orEOmeEIrIO
fi BOn('poAy Ir Hali DpoI{BRexe-
ulre (O/He) x (He/H)

oa
a

a
a

q2 44 46 iVWo2')
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Puc. 8. Cpanuenre lIoEIrBaI1tru
I{UCJIOpOAa E EeoEa B trJraEerap-
Ebrx TyIIIaEEOCTEX

B [ogasrgloqeM dorr,mlluctBe rY-
ruaggocreit trpartrtrqecfirr Bce aroMbl
TTIICJIOPOAA tr HEOIIA EAXOAfiTCE BO

aropofi cragr.lu uouusalgtl. B rY-
I\IAEHOCTAX C HIISITII}I II BbICOftlIM BO3-

SyIHEeEtrEME (cooroetcrneuno JreBaE

B rrpaBarl rms[) npoqeHuroe coAep -
rfiaurre rIoIroB Oz* It Neli paBJrlrquo

/1t448 ,

/ ,,,'
/ .,,' ,0,,
rc49C7 /'turrt, 

,rr, ,/

/,*o ,"'

frou r"' I
i't/ ,/'a .-/
,'r'->/

4z

dlraerofl BbIBoA, uro] paanuutre B CoAep,fiaHI{U leJltrfi B paBHLIx IlJIaEerapIIBIx
TyMaliHocT.sx flBJIfleTc.E peaJIbIIbIM. Sartetrau, qTo Ail.E 9Be:34 I'{IITepBaJI sua-
sLHr,rfi He/H ropaeAo 66rrme: or 0,005 Ao- 19_l (c}r. [19]). Sua.rztemuuu
o11a3a.rc-fl ral(lrte AIIatraBoH Bey1uqrrl OIH u Ne/H, oAI{aHo roqgocrb otrpeAe-

Jrerrurr erlIx coAepxanraft EI{E(e. Co4epmauue arOMoB, OnpeAeJl.fleMoe tro 3a-

npeqegr{brM [Iygtu.gv.l CI4JIrI{O B_aBLICUT OT IIpUIIflTOIO SEaqeEI,In T* a r1p6

66nrmux [JrorHocr.Ex (nr]- 105) - y or ne, ,{,nr :ryuausocreft c srrcoxofi
r,roHrd3aqr4eft IaBa II srrco1bfi relltreparypoft qeur:panruofi areagrr I* co4ep-

?naHrre Kr{cJlopola u Heol{a cI{JIbrIo SaBI,IcI(T oT Tat B TO }fle BpeMfl qeM Bblme

reMreparypa BBeBArI, reM HItII(e roqllocrr ee Otrpe4oJleuza (Crrt. pu6. 1). Hero'I-
Irocrrr B otrpeAeJle:u:ztt ne, T" w ?* tro cBoeMy xapanrepy _.EBJIfiIOTcfl CJIyqau-

rrbrMrr, cJre[oBareJlruo, cryuaftFrr,rME AoJr]r(Hhr 6brrb r{ omu6nu B otrpeAeJrenrrr{

cogep;rauzii DJIeMeHroB. TosuOCm OtrpeAeJIeHIzfl coAeplltanl{.fi I(trCJIopoAa'

xapaliTepl4Syl0qafl BHyTpeHIIIOm cxoAIIMocTb peByJILTaTOB I{ TOqIIOcrb Ha-

6nionenzft, BrdAHa Hetrocpe4crBeHEo r4B pl(c' 7, na noropoM corrocraBJrelrbl

BEaqeHr.rff O/H, no;ryueIIIIEIe AByM.fI IIeBaBI{CzMrIN{I{ MeTOAaMU: IIetrOCpOACTBeH-

HO trO OTH0IIIeH\IIO I( arOMaM BO[OpOAa I,I [ocpeAcTBoM oTEomeHuE N aToN[aNI

reirr,r.a. F(ax sugno IlrB pIIcyHKa, cry.rafir.tbte omlr6rr.t 4ua lg (O/H) paBI{LI



*0,05; trprrMepuo croJrr,Ho )ne
cocTaBJIrreT cncTeMaTIrqecfi a,s pa3-
Hr4rla Melr{Ay pesyJrbraraMrr, [a_
BaeMErMr,r AByM.fl MeTO,qaMr4.

Hexoropoe [peAcraBJreutre o
cJryuaftqbrx orulr6xax B otrpeAe-
IreHrrrr O/H u Ne/H laer prac. 8,
Ea r{oTopoM npoBeAelro colocTaB-
JIeI{r{e uotrI{3ar{r4r,r }Ieo}ra I4 IttrcJIO_
po4a. I{an rr cJreAoBaJro ofirr{Aarb,
cTeflerr6 I,roHr4Sar{Irtl gTrlx SJIeMe[_
ros s 6orr,muucrBe ryuaurocreft
trptrMepuo o[r4naxoBa (na prac. B
TOqHI,l pacrroJro?fieHBr B HI4)r{Het[
JreBoM yr.rry a6,nzaz gzarouauu).
flpu oueur HLtBr(oM r4Jrr4 BrrcoxoM
noa6yxr4enzlr raaa crerreHb r4orrrr-
Baquu ffzcJropoAa rr Heolra n3-3a
EecoBrraAer{rr.fr troTeHr{IAaJroB I{OHr4 -
aarlrrr4 4rr O+ v Ne+, a ranlxe
y,nn 02 +n Ne2+ paartaqHa, o qeM
cBrrAereJrEoTByeT ((pasABOelrue)

ArrarorraJru rra przc. B: JreByro
Bepxuroro nerar o6paayror rylrau-
rrocrra c uraxrau noa6yxt4euneu
I4trpaByro - c BbIcoKI{r\[,

I[a p:zc. B c.negyer rar(Ere,qro B 6onrmrzncrse rrJraHerap-
Hhrx ryMaHnocrefi ocrJoBHa.rr Ao-
ilfi aToMoB lrr.{cJropoAa r.{ EeoHa
EaxoAuTc.s no ntopofr cral.z:tt uo]E-
frBA\frV, a TOSIIOCTb OtrpeAeJIeHr4.E

He cBsBalr c Bo3Molr{rrDrM saBbrrreHrreM r,rJur BaEr,rxeHr.reM TyMaHI{OCT.SX TaI(Ete tIBJIg.gICtI
coAepxanrrii O/H u Ne/H peaJrbrrbrr{. HeaaszczMhrr.{ Aofia-

gaTeJrbcrBoM 9Toro }ro)fieT cJry-
,r{T,Irb Koppern\vfl. Me}fiAy coAep-

44 4r rA ta tg$/Nr; O/H a Ne/H ue nuxe 0,1 n no-
Puc. g. rzctorpanma ssasesrt o/Ne, ua6rro- "'p#*Y,l. ^^*^^^,.AaeMbrx B ryMa'Eocrrr*i;i="""' 

v/11u' EduJrru- Taxzu^ ,9-6pui,-oY,- pa3rr4qr'Ie
rpa0uxr 6 Lr 6 nonaaBrBaror, r{ro pa3opoc anaqeHrrii o/Ne aHaqenzfi OlH u Ne/H s paBHbIx

,rtaHI4.rrMrI p a3 Jrr4qHbrx SJreMelrToB.
flo ganurru ua6rrogenrafi gecaur trJrarreraprrlrx ryoraoiocrcfr. [20] ?aaag r(op-
peJlflqrr.E-cyqecTByeT Melr(ny coAeplfiaHr4flMr{ aroMoB reJrtr{.s, aSora 1r Hr4cJro-
poaa [10J.

Paccn'rotpzu cuaqaJra BaBricrIMocrr, MerfiAy coAep)fiauu.Elrrl rurcJropoAa rr
IIeoIIa. Ha pzc. 9, a uprzre4erra rr4crorpaonlra- arraqdrzft lg (O/Ne). Itax cne-
Ayer uB pucyuxa, gta 6onnmurcrBa ryMarruocreft lg (O/Ne) : 0,6. Blrecre
c reM Auctrepcufi auaseuzft 1g O/Ne BeJrzKa - or 0,2 go 1,2, Peannnocrr
Arlotrepcuu troATBeplnAaerc.fl plrcyHr(aMz 9, 6 m 6, Roropbre cBr4AereJrbcrByror
o ToM, qro Auctrepctr.tr B}raqeHzfr O/Ne He cB.agarra c BaBhrlrrerrlteM riJrr4 BarrIz-
,fieHl{ elr maHoro-uz6y[b za coAep,fiaHuft OIH znu Ne/H. I{ro xacaerc.s DJreK-
tpouroft TeMtreparyprr, or notopofr AoBoJrbrro cr{Jrr,Ho BaBgcrlrr KoJrlrqecrBo
ua6nrogaemblx uorroB, a cJleAoBareJrbno, v coAepx(aHr4e pJreMeHTa, To .oua
OAI4IIAHoBhTU o6paaou BIIM'I)T Ha BIIaqeHI[g OIH z Ne/H, cJIeAoBaTeJIbIIo, oT-
HomeHI[e O/Ne or T" ue eanucz:r. Taxulr o6paaou, Mbr trpuxoArzM n BbrBoAy,qro rre AJrfi Bcex ryMarrHocreft zneer: Mecro coorHomeHrne 1g (o/Ne) : 0,6.
Bno.rse BoaMolnrro, qro Me?fiAy_coAeplxaHfi.flMr( nrrcJropo,qa rr HeoHa cyqecrByer
6oree cnorrua.s BaBlrcrlMocrb. flourirxa ee o6napyxrz-rr (cn. pzc. 40) npuueru
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Puc. l0.SasucuMocrr r{e}fiAy oruocureJlr'Erllt[ coAep]HalrrreM aroMoB

I{ EeoEa B rlJraEerapEbrx TyMaEEOCTfiX

Puc. 11. SasucuMocTr, Melr{Ay oTrrocr,rTeJrbEr,rrr coAeprl(aElIel{ aroMoB TeJIwr lI
B rrJraEerapEr,rx ryrraEEocr-Ex

AilE cpaBHeHuEnpI,IBe[eEbI coEep]r{agurl He/H u O/H r B-aneagax Lzrl, n aneagenl'Peg

bornr{. tzzl. Tpeironrnuxorrr o6osga'IeHr,r caMble HoBbIe AaHIrbIe AJIE y reg [zz]

r{rrcJropoAa

r{r{cJropoAa

121, 227u ua

r( cJreAylon{,eMy cooTrrorrerrl4ro:

1g (Ne/H) : 7,431g (O/H) + 0,95'

Ha prac. 11" u t2 [prrBetreHa BaBr{cr{Mocr}, Me)fiAy coAepE{a}rlleM reJrl4r'

c o4uoft'cropoHbr, I4 coAepfi(aHr4eM Hr{cJIopo[a I'I Heorra - c 4pyroft' Ilpe4ctaa-
Jr.EeT ItrHTepec qerxa.s rpaHLII{a CO CTopOHhI MaJILIx auaqenufi Colepxtallll,I Ie-
nva, slxuiu norOpofi. r'pylmlpyrcrc.fl rOqRII. Taxa.s IpaHItI{a cBI{AereJIbcTByeT

o ToM, qro Ka)fitroMy Sr.raqeHl4ro coleprr(aHrlfl].eilLlfr cooTBeTCTByer OtrpeAeJIeH-

HOe MaI1CIZMaJILHOe cOAeplI(aHI4e HtrCJIOpOAa I4 HeOHa. BOalroXtno, aro O6CrOs-

TeJTBCTBO CB.1IBaI{O C yCJtoBITg.MLl o6paaOnauZX aJIeMeHroB BHyrpI'I BBSBA'

Vparneuue rp aHl{qHbrx truttuir BLruI.flAI{r cJIeAyron{LrM o6p aaou :
- 

1g (o/H) : 5,0'lg (He/H) + 1,48,

lg (Ne/FI) :7,5'lg (He/H) + 2,95'

fIocgOnr,Hy MaJIoBepo.Eruo, uto6u DrlI IpaHUIIrr 6rr.nn Clyuafir'rr'ru .flBJIeHIIel[,
. TO I1t3 pUC. L2 CJreAyer, .rTo orrrr46ru B oupeAeJreHr'rrl coAepTa]lldfi Te[Iutt MeHbIIIe

-10,05 n norapu{r.re. ,[,;ra cpaBHerrr4.s Ha pr{c. _tL u 12 uaueceubl AaIrHbIe

o 
"o4.p*urrzsi 

Fie/FI, OIIH t4 Ne/H s BBeBAe ? Peg-z r Be-33s'A?J(r- B!flrlre
,e [Itf , a rar(E(e trocJreAg1ae AaHHr,re [rrfl BBeBAbr ? P.g ra Co.irnqa 122]. JI:66o'
lbrrHo, qro AallHbre o xl4MfiqecKoM cocraBe [lg Connqa r{ T Peg uouaAarcr
s o6nacrr ua6er ar;,mtr trJrarlerapHbrMtl ryMaHHocr.fl MI4.

HaJrzsue qerKoft BaBIrcI{Mocrr{ Me}fiAy coAep}fiaHlreM reJrfi.s rt Mar(cr4MaJlbrro

BOSMO?I(Hr,rM COAeplr(aHr4eM Heor{a B rrJrarreraplrbrx TyMaFTHOCT.SX AaeT BO3MOE(-

rrocrb or{eHlrrl Bepx}Ircm rpaHI,Iqy uepaouaualblroro (Aoareaguoro) co4epxta-
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Puc. 12. Sasrcur{ocrr Me}fiAy orEoclrreJrr,EbrM coAeprr(atr(eM reJrrrfl rr EeoEa B llJrarrerap-
EErX TJrJi'{aEEOC".EX

Oboanaqenus re rfie, qro Ea pnc. 11

Puc. 13. To xe, sro u Ea puc. 12, roJrbr{o Ea trrrocnocrtr (Ne/H, He/H).
Harasu e ':erftofi rpaEEIIhI (crrrousag nnrra) co cropoHbl Malrhrx Bgatreur]rft He/H EoaBoJrEer orleurlTb co-
qepxaulelrermx (He/H)penun,.= 0,09, upu roropoMlNe/H: 0, Ilpe[crasnger r{Hrepec cyqecr5gBasue
atopofi raxofi xe rpaHrrrlhr (urp!,txoBaa), ugyqefi [aparnerbEo trepBoft

llzfr tefiufi. (pzc. 13). Overz4no, nM 6yAer ro xoruqecrBo reJrrr.E, trpr{ Koroporvr
co[ep]fianue Heoga paBro EyJrro. Cor.racuo puc. 13, (He/H)peu.rr. ryn :0,09,
qro EecftorbHo 6orBtrre peJrunroBoro coAep,Itarrz.E reJrufl, troryqaeMoro tro
sBeBAalI: (He/H)peu,rrr. BB : 0,08 [23]. 9ro paa.irrque, a raft]r6 o6mnpua.g
o6;racrb, BatroJrrrerruafi TorrftaMuyEa puc. 13 upaaee rpaur.Ir{br MaKcuMaJrbEErx
sllaqeEnfi Ne/H, p_aBEo fiar( tr Eanuqtre Bropofr rafiot lHe rpaEur{br, o6oBEa-
qeEEofi rra pEc. 13 mrpuxoBofi ruEueft, cBzAereJrbcrByror o cyqecrBoBaEuu
AJIUTOJI_bEOIO trepl4oAa B SBoJIIoIIEI( sBeBAhI, x0rAa B peByJlbrare .sAepEblx peaH-
qui o6paoyerc.E roJrbxo reJrTzfi.

SaKaroseurre

Ocuosuas AoJr.s BeqecrBa B lananrzne cocpeAoroqerra B BBeBAax, rAe tr
upou cxoAtrT ero xuMuqe0fia.fl OBoJIIoqtrE; T. e. o6oraqelrr(e r.f,E{eJrbrMrd EJreMerr-
TaMu. faSoBbre ryMaulrocrln .EBJr.slorcfi Bcero numb o6benraMrr, yAo6rrbrMr{ AJrq
o6uapyrfieur{.fl Tafiofi DBoJrroquu, trocnoJrbr{y roqHocrr otrpeAeneEr,rfl coAep-
,ilAFU.g OJIEMEHTOB B PABPE}I{EEEOM OtrTUqECHII TOIIHOM CBET,fIqEMC'I IABE AO-
craroqEo Bbrcofta. o4uano {raszuecxre ycJroBrrfi B peaJrbur,rx ryMarrHocr.Ex
ropaBAo cJro)firlee.
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2r0
10,0
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4ro
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17,5 *
3,2 *

0,33 *

1'2,0
4,Ln
1,3 *

8,0
tr0
7r0

20,3 *
t,0

40,0
2.,8 *

86,0 *
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2r0
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,29
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,LL
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0, 109
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0,1.46
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0,109
0,1,28
0,L7
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0, 139
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3,6

| 2,4
too
I oto
'1.,L5

2,7'.

2,9
4r5

Ul. ilillpHbIM ]IIpIr$roM
OIIPEEEJIEHbI NO JII'IHITfiT'I

Ne-E-'
.10-{

0,57
0,38
or4L
0,87
0,54
0,49
1n0

0,60
0,056
0,40
l12
0,66
0,85
112
1,6
0,58
1,6
0,46
0,86
0,75
717

0,81
tr0
0,47
1r5
L16

'0,56

0,57
0,56
L12
0,45
o,4L
0,36
0, 10

L,L
0,47
0,32
0;56
0,50

'0,78

0r9
0,79
tr8
0,68
0,78
0,26

10,45
0,80
0,53
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oguuu za o6c'rosreJrrcrB, r{oropoe crtJrbHo ocJron(rr.Eer BaAasy otrpeAeJre-
Il,mtr xw.l/ll.IsecKoro cocraBa ryMaHr{Ocrefi, aannercfi rreoAHopoAHocrb {lrazue-
cHr.rx ycJroBzft s raae - MeJrr(oMacmra6ntre {.iryxryaqzz u.rrornocrrr r{ Tei}r-
neparypbr, cB.frBaHHhre c BoJronHlrcrofr. unw r.rro6ynruoft crpynrypoft raaa,
a rar{}He fipynHo}racmra6na.s HeoAHopoAHocG, o6ycnon.rreuHa.s ciparrz{rana-
r1zefi usr:yueuz.s. Iloc;reArrroD B rrpzHr{utre Morr(Eo ysecrb, eoJnr ryMaHHocrb
c$epuuecnu cr{MMerpvqua u yr.rronot pagMep ee Aocraroquo serl,rn.-Ha HaJrr{-
qrre MeJrnoMacmta6uoft HeoArlopoArrocrr,I ynasnrBaer ror {axr, uto s.rraqer6.fr
!: u 7", naft4enr'rrre ilo Jrwur.tflM paSHErx trrorroB, pasrrzqarorc.E Me)fiAy co6ofr..
,{;ra neHoropblx ryrfaHuocreft, gaxre no AaHET,IM CaMr,IX TOqHbrX na6.rl"ro4enraft,
MeroA (trepecerreHl'Lfi npI'IBbIx) Ee Iaer oIHoBEaqHoro otrpeneJleF.mx n" u. T".

B uacroaqee BpeMfi rrer r{Ltfiar{ux pexoueu4aqraft oiuoczre.rrruo roro,
HaR yqecrr, MeJrfioMacmra6uyrc Srynryaqttrc trJrorHocrr4 u reMtreparypr,I.
floaronry rrylnHo vMerb B Br,rAy, qro trpr4MenerrTie oAlrr{x r{ Tex rr(e cpeAHr{x
gnaqeuufi n" v. T" AJrfi HaXOE(Een:,1,fl- qrrcJra r4orroB pasnoro noa6yln4eurax
MoE(er rlpl{Becrfi AJI.E orAe;rrrrbrx ryMarruocreft H Br-rasurerrnrru omz6xau
a_o6wtua Hexoropbrx tr{onoB, a cJreAoBareJlbrro, r,I B coAepE(arrzu DrreMeHTa.
-FIal'r npe4ctaBJrflerc.fi, trro Hage)flHo ycraHoBJleuur.re BaxoHoMepr{ocrr{ B xr{Mrr-
qecHoM cocraBe rroMoryr trprr r{ccJreAoBarrur4t HeHorophrx ryMaHHocreft pernurs
o6paruyrc BaAaqy, T. e. otrpeAeJrrzrr, {raauuecxue ycJroBtifl B Eux, B rracrgocrtr
paBraAar6 upo6.ireuy tnlr.wfr. neftrpa.rrruoro KucJropoAa: troqeMy oru rrw:Ilwn
flB.IlflrcTo.fi CTOJIb I{IITeHCI{BIILIMII Aarl(e B TyMaHI{OCT.TIX C BLICOHOft ZOUUaaqUeft
raaa. flour,rrxa wctroJrbBoBarr Jtur;rir. [O I] n,rs olpeAeJrerrn.E coAep?fiaHzr
ru4cJropoAa B TyMarrHocr.frx He AaJIa ?fieJraeMbrx pesynbraroB: auaqeEzs o/H,
roJrysaeMr,re tro Jrr{Hl/r.trin [O I] z [O II], cyqecrBeErro orruqarorc.E or ooAepE(a-
Hr.r.rr lrrrcJropo4a, uafi4eurroro tro JrfrHfrtrM tO II] z [O III]. floaegeuue Errrerr-
crrBEocrr{ KpacHoro 4y6.rreta Io Il 

^ 
6300 + 6330 A z ae,renofr. runwn

)" 5577 A ocraerc.s HetroHgrrrbru. conepureggo oqeBzArro, qro AeJro BAecb He
r ouu6nax ua6.nro4enrt, a a urrreptrperarl[u cBenenzx uefi:rpa;rbrrbrx aroMoB
nr,rcJropoAa.

Bropoe .o6cro.areilrcrBo, noropoe Mofiter oqeur cr(Jrrrro r{cftaaurb a{{erru
xzMzsecHoft sBoJrroqua BeqecrBa s lafiaKrrfie, TaHEe, r(aH rpaArreEr xEMEqe-
cHoro co0raBa B AI{Cfie frlrrl B IreptreIrAI4ItyJI.EpEoM EaIIpaBJreIrrIu,- 9ro peKyp-
peHrrrocrb o6paaonanz.E trJraHerapnofr ryuannocru, r. e. troBroprrbre orAeJre-
Hra.fr rasoBoft o6o.rro.rftr4 or BBeaABr tr pa3Eafl a{sexrr,rnuocrB trepeMertrzBaHtrfl
BeqecrBa B SBeBAaX. Bpeua )fizBHtr trJraHeraprrbrx ryMaEr{ocreft, nax usBecrEo,
npeue6penrrauo uan6 uo cpaBHeHtrro c BpeMeHeM aBoJrror{r{u qenrpalrnoft
BBeS,qbI' trooroMy xraMzsecnzft cocraB TyMarrEocru tro r(Aee He [oJr]r(eg ctrJIbEo
or'trusarr,c.a or cocraBa arlroc{epnr qerrrpaJrbrroft snea4rr B Hacro.frq:[Ifr. vo-
ueur. oguaKo Her nuxanoft yBepeHrrocrz B ToM, qro BBesAbr, oHpy?fieHEbre
IJIAHETAPIIbIMI{ TYMAHHOCT.g}Itr, O6PAAOTANZCb B OAITII I.T TOT }fiE MOMEIIT It
c1pocunn H Hacro.ErqeMy BpeMeHr( oAurranoBoe Hoiluqecrao o6ono.ren. Ma.rro-
BepoflrEo rafi)fie, .rro6rr xrlrMl{qecfiuft cocraa aruoc{eprr 3Be3Abr, a cJre,qoBa-
TeJIbEo, u c6pacr,rnaeurrx o6o.noqem ocraBaJrc.rr trocro.flrrgrrM s reqeEze sceft
sB0Jrloquu 3Be3Abr. Taxulr o6paaou, cyqecrByer Mrroro IIpEqufi AJr.fr roro,
qro6r,r xzMzsecnr4fi cocraB raaa B pagrrbrx ryMagrrocr.rrx 6ir,r paaurru. Teu
6o;ree ygznJr.fier ero oArropoAgocrb B trJraneraprrbrx ryMauuocr.rrx rro cpaBge-
rrl4ro c reM Mrrofoo6paaueu xl{MllqecHoro cocraBa, noropoe ua6nrogaercx
B 3Be3AaX.

Anroprr Bbrpax(aror r{cnpeuuroro 6.rraro4apnocrb Aonropy rta.rrepy (CIIIA)
0a .nro6eauo upzcnauurrft I{M <Itara.rror orrrocrrreJrbHbrx zurenczsHocreft
aMr(ccr{oHHbrx ;runufi B rrJraHerapEbrx r4 qrssyauux ryMarrEocrflxD, a rar(Ete
P. E. Iepm6epry ra A. A. Bonpuyny Ba AeraJrbroe o6cym4eurre crarr,rr r,r
IIeEEhre SaMeqarrTn.fr.

n{aii 1977 r.
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Ton LIX,'1979 r.

MHOIOIIBETTIAfl oOTOMETpm.f[ rAJrAHTmHrf
MAPTIAP,fITI 279

JI. II. Merun, I{. trI. flponnn

flpznegeru peByJrbrarbr 
fr otontetpuuecxoro uccJreAoBaEus raJrafirzr{u MapHaprr 27g

n ([arrrpax c l,r* 3600, B7Bo,44oo; 52g0, 6090, 6600 u 74oo L.I{eurpa*uaa qacr6 ra-
'rlar(rEr(rr Maprapau 279 - cqfepozgaarroe o6paaosautre, oxpy]r{eggoe opeoJroM,- rrona-
BbIBAET B PABELIX QTTTTTPAX CTPYHTYPEBIE EEOAEOPOAEOCTtr II ACIIMME'P''O. IO"Y'EEEI PAC-trpeAeJIeEUe oEepruu z aBeSAELIe BeflUqtrELI qeurpauruoft -racrz ua6firo,qaelror,i raraHrrnrrr,
Pacnpegeueatre aEeprEu B ctrenrpe raJrar{Trrxu cJrorr{Eoet Ea ctreftTp, nogo6umt crre11Tpy
SBeBA r(Jracca F - G, s cuseft o6aacr:u EanJragrlBaercfi AotroJrEureJrrEoe ua.nyueuze. Or-
MEqEEO' qTO BOBMO'IIEEI U9MEEEEEff gPftOCTtr IAJIAKTUKI( trPAMEPEO gA I* AA BPE}rf trOPEAI(A
tronyro,qa.

MULTICOLOUR PHOTOMETRY OF THE CALAXY MARKARIAN 279, bY
L, P. Metik, I.I. Pronik.-.'Ihe results of photometric investigation of thegalaxyMar-
karian 279 using seven band filters (x.", 8600, BzB0, 44oo, b2}o, oogo, oooo ana z+oo A; .r,
given. The central part of galaxy Markarian 279 is a spheroidal formation surrounded by
a halo. In different filters this central region shows siructural heterogenities anil asym-
metry. Stellar magnitudesl and spectral energy distribution for the ientral part of the
galaxy are received. Spoctral energy distribution is of a complex nature: it is similar to
that of F - G stars superimposedl by an adilitional radiation in blue region. It is noted
that the galaxy Markarian 279 showed, variations of its brightness (approximately tm
cluring a half-year).

ro_.iry6aa KoMrr_anrrra.E raJranru Ka Mapxapau 27 9 aa rp ertero clu cxa o6rex -
roB Mapftapaua [IJ trBrrfl.ercfr csepoz4arrnofi, c.nerna Bbrr.fiHyroft BBeaAEoft
ctrcreMofr c BaMerEoft o6o.rrosftoft. 3ro xopomo BrrAEo Ha Sororouzz aaprBr
Ilarouapcxoro arJraca (pzc, {). Mapxapau or}rec ee H rrrtry cefiseprorcriux,
otrpeAerruJr*. ee. - paaMgp (15") u {ororpaSuuecnyro BBeBArryo Beruqzuy
(mps: tY") tLl. Cnexrp .flApa Droft rananrzxn ro4po6no aayimna B. E. Xa"-
qur{flE u A. B. Bz4nran [2]. Onz HartrJru ee Hpacuoe cMeqegrre (z : 0,0302)
n tro BuAy ctrenrpa orrrecJrz raJrar(rur(y Mapmapar 279 rt rzuy Cefi{epr 1.
cuexrp raJrar(rn*,r r{Meer mupo*rre aczlruer}uu-nrre nunuu to iIIl, , ri**t
oseub rrrupoHrle il, BoBMo?nEo, acvMMerpuqrrbre BoAopoAHbre firtFlmfr. [2]. @oro-
SreHrplFlecKu B crrcreMe U, B-a _V er1 raJraHruny na6nro4a.rru M. A. Apanenan,
0. A. ,{r6aft, B. M. Jftornfr t3l z A. B. Bra4nan [4, 51. Iloc;reguuft i*rrrosro
raJlar(rEny MapHapan 279 n cnmcoH o6renroB, .EpRocrb noropbrx orpeAeJrfl-
erc.E c <6onrmzuz ouz6mauu>. A6conrorgafi Berraqzna aroft rananrzmr.r,
tro AaEErIM I. B. Br,rguana, Mv : -21ry23, 

qro cBr,rAereJrbcrByer o ee
trpuEaAJrex(rrocrr4 H rarauTcr(rdM cucreManr. M. A. Apaxe.usri [6] trpe4troro-
,ntrJr, qro .Epnocrb ra;ranrrrr(z Mapxapau 279 meu.rerc.s.
_ Mrr uccJreAoBaJrn ary raJraHTZRy MeroAoM Muoroqseruoft Sorouerpzz.
3to socrMa.fl r{ccJIeAoBaurra.fl rraMrl noMtrar(rrra.E rony6aa raJrafirilHa. B I7-10I
QlYQqzHoaaII-pgqyJrrrarbr, troryqenrrbre HaMrr AJrs rarraxrzn Mapxapnu 34,
42, 69, 205, 290,298 u ceft{eproncxoft rarraxrur{r{ NGC 1275. Bce e-rr cr{creMbr
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Ha clrulr11ax B o6tqeM cBere rrpe[craBJr.flIor cr{MMerplaqHlre SJrJrr{trcor{AaJlr,Hbr€

o6pas,nanrafl, a trplt r{ccrre,qoBaHrlr{ B roJry6ux {furrpax l,16 3600-4400 A
y Hr4x trpo.frBJr.Erorc.E crpynryprrbre [eTaJrz. ,(.nr Bbr.frCHeHI{fl ]rprpoAll Srlrx

o6ra*tou HSO6xoALIMO Hir ltoxgro 6olr.mee quCIO ua6nrogeuuft ux npegcr:a-

sureneft.
Ha6.rrc4eura.E raJIaI(rI{Hr,r MapHapnn 279 nnnoJIIIeHLI tr4. Li. tlponI'II( B IJIaB-

uon (roHyce 2,6-lr re,recpoua I4M. aHaAeMI4Ha I. A. IIIafiua c [ctroJIbsoBaIIueNI

AO[I; , ,prrrurpo"oft upuc'rarxv. SdrSenrtrrBrrr,re [JrI{Hbr ro;ru nan]efi ycrau-oB-

*rr.o"ruir.o tdtt [,,i, j 3600, 3730,^4400,5280, 6090, 6600 n 74004' Mac-

mraO aso6pu*.rnr* ira HeIarI{Bax 2!" s I lrrr. ,{;rx a6conrotnofi Ha;ru6ponnu

uapa.llJreirL,I.Io c laJlaHrraHoft uo;ryueuu r^ue{-oxaJlblrble^I{1o^6parfieuu.fl sBeBlLI

ub rasTor (v:7'!98; B-v:0Tg0; U -B:0T09, G0y) ltz, t31'
3a gne Hoqr{ - 26.Vi u 2B.VII 1971, r,- 6r,rno noryqeHo 36 Herarzsoe

C r,rSO6pa;xeHIIeM IaJIaHTI{HI,I I{ sBesAbI C oKCIIOal4I{unrrkl-Or 16' AO 7-. BCe

"rrrron*ri 
o6pa6oranu NIeroAoL[, orrIacaHHbIM paHee t7-10]' Hepanno-ir'repuocrrr

,yu""urnrarlrrogrr{ Soroxaroga He yqllrblBaJracr, BBlIIy rolo? qro r'rao6paffieuraa

ra.rraHrI{HId I4MeIoT oseIIL MaIr},Ie paBMepbI. ,[;na xaingoro uao6paXreHI4.E IaJIaH-

rr,rxu rigly.relro ro gra r[orouerp1aqecgldx pa3pe3a. Paapea 1 upoxogzr uepes
.orrop1lvIg BBeB[y u apuafiruyro o6nac5 IaJIaHTI{I{I4, a paBpe3 2 - nepneu-

Er,rny,n.flprro nepBor{y 14 ro}fie qepeB CaM-yIo flpItyrc qaCrL IaJIal(rlrxU. Haupae-
.ilelmfl pa3peaoB IIoHaBaIIbL,a prc. 1. I{aH BI{AH6 I{3 pI4cyHI{a' paBpe3 I rpo-
XoAr4'r troqrl{ uo ,lra.rrofi, a pa3pea 2 - to 6olr,mofi ocflM raJIaHrIlIItIlt.

llpocuorp pe3yrrE,raroa- {orouerprrr{ raJranrl4r(I{ B paarlr{uurrx Sranr,rpax
IOHaaa.r, arro raJIaI(rI4Xa B paBHbIx yqagTgax CIIeKrpa I{MeeT pa3nyrO {OtO-
Merlit4rrec1ylo crpyltrypy. npra oro,n na6,lro4aercg IIoCretrelIHLIfi uepexo4 o:r

crpvniryllbr 
"nruorr*in^n 

ro.rry6ofi o6.nacru cler(rpa r( crpynrype s 6rllffiHeft
lrJ,fponf a"rot o6naclra. Tix, r4Bo6pa*eu'oe raJ]axrr/tr(I{ Mapxapsn 279

o 6,i.ru"pu ?ur,p 3730 A o.reur, roxox(e Ha Iaso6pamelll4e_ raJraxrr'tnl{ B {uJlr,rpe
?rrq,:-i(;ttO A, ro )I{e }IoE(IIo cl(aaalE, u o {ororterpuuecxofi crpynrype r'aJIaRTtrItII

n $rr.,rr,,.pax ),r0 6600 u7400 A. floato,lty AJI.fl LIrIJIIocrpaI{III4 MbI npuBeJII'I roJlb-

no ,1,rr't ar(iooee xapaHrepIIbIx Sorolrerpuqecxlzx ftoHrypa n $lr'nlrpax
?,16 liti(J0,5280 z 7400 4,. ocpeguerrur,re rro BceM r4N,IeIoqI{Mc,fI rrerarr{Bar{ tr
.orrrerreHrrbre H r4rrTerrcrrBrrocrr4 rlerrTpaJIE,Irofi qactr,r raJlafiTr{Xlt (1o), arn xou-
l,ypr,I nl)egc?aurlerlbl lla puc. 2, tr4e pwcytll(a BI{AII9' q1o nau6olee flp11a'fl qacTb

xorrnirxrnofi rarraHrraHra n'IapHapau 279 -c{epora4alr,noe 
o6paaonanrae'

Ec.uta npr 6o.rrr,rrrax aHCIIOBI4IU4-Ex (Cu. prac. 1) IaJIaI(rI{I(a BbIIJIflAI{T I(aH

E"rr,irlrflo c orrrouerrl{eM rroJIyocefi" -0,6, To npu MaJIeI{br(I,Ix Dr(cIroBI4I{IlrIx ETo

.orHomeHrre 6.nr,reno n 1. PasMep BlryrpeHlrefo c$eporaga (rAe .!-).1" X 0,1)

'o 
pr{c. 2 panen rpr{}reprro 70"', u,r,t dnnc^(npra H:.7^5_Hru/c/Muc), a Brrerr-

Hero a.xJrr4trcor{[a (crvr. prac. L) - 40 X 25", una (25 X 15) xuc. Clegrr
BHelnlrelo DJIJII4trcoItAa BIIAITrI II Ha IIauI4x r[orOnrerpllqecru x paapeBax'

Ero nr,IparHaeTcrl B ToM, qTO BO STOpOII paapeBe raJIaHTI4Ha EeMrrOIO .flpqe,

ueu n nepnou, Puc, 2 noxaar,inaer, qro sneurnzft aJrJIr{Ircor{A Jryque B],r[eJlfl-
,erc.fr B Hpaclrbrx ilyqax. Buytpenuzfi csepoz4 (paalreport 10") nlr-eet Sorone-
Tpr{rreorr,re HeoAHOpO[IIocrI[, ItoToprre OCO6elrIIo SaMSTHLI n uu{panpaCH];Ix
.ttyqar n o6orax paBpeBax.

CouoCranrtrn BrW, rlotolretpzuecxlllx paBpeBOB raJIaHrI4I(IlI B paSilEqHbIX

lysar, rrolr{}ro saHJrroqtrrrrr, qTo ee flpHa.fi IIeI.ITpaJILEaTI qacTb cocToIlIT tro fipaI(-
uaft .r"pa rrB AByx crytrIeHr{fi, ^or.uzuaroulzxc.fr tro r{Bery. cryqeuua xopouo
B\rAIg,r 

-a 
t[u,tr,rpe for& 7400 A, B ItoropoM oIIII trO .flpltocrlz pa3fiI4q-alorctl

6o.rrrrre, ne* u irpy""i rlu.nrrpax. flo r.ramrz,rr cHriMHaM n ro;ry6oft o6racrlr
crrer(rpa ()"rO 3600- 44OO L) cry1qegr{.fl pa3AeJrr4rr, He yAaerc;l flo-nu4ran'rony,
r ,rori .racrr,l clexTpa oHr,r rilMeror o[IdHaRoByIo spxocrb. ,{auur,re o crpynrype
raJralirlrl{I{ B paBHLrx ifranr,rpax z rporouetpl{qecxlrx paapeBax 1u2 lossoillz;lu
Hapr,rcoBarl cxeMy qeorparurofi'c{epor,rga.ur,nofi qacrra IaJIaHTIdItII Mapra-
p^i ZlO. Cxepra rrpegcrarrer.Ia Ha pzc. S. I{a uee Br{AIIo' qro Hpaclroe Tr roJry-

6oe uao6paxeor.d raJra*rr{r(rr xar 6u }recqerrrpr.rpoBarrbl. 3ta <pacqeHrp*
poBHaD BrraqllTeJlbuee uo 6onuuofi.oclr BIIeItrr.Iero EJTJII{trcoI4[a' qeM rro MaJroIr.
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Pac. 2. Pacnpe4enenze uurercuB-
uocrtr B Soronrerpuuecxr{x paopeaax
(a - paepea N 1, 6- Ni2) rarar-
runr Mapxapfls 279 B rpex rtrtrrpax
r-8600 i,, z_ rzao;A n a-7100f,,.
IIo oclr aocrlucc orJroEeHbr paccro.Elfl4E or
r{eHTpa B ceHyrrEax Eyr'tr rr HEJrolapceHax

-,/o" -f " f," /o" -,/o" -f," J ./a

-6 0 6 -6 0 6 r,xnc

-l4inesno B aroM rratrpaBJrerrr4z (na roro-eocron or.aApa raJrar(rlmx:r.) u pactroJro-
Eter{o roJry6oe o6paaoBauue.

_ rlo Sorouerp_zuecxr{M paBpegaM trocJre xarrz6poarz rrx trplr troMoqrd BHe-
{oxanrnrrx zao6panreuz4 aaeagbr HD t4BTos z yrera aruoc$epuofi excrr.rux-
qur4 tro AaHHEIM B. YI. Eypnamera 6r,rnr,r euszcJrerrbr BBegArrr,re BeJruqnur,r
qeHrpaJrr,Eoft o1tacra raJraHrvHu Mapxapau 279, Peaynbrarbr .rrpr,rBeAeHhr
n ra6rzqe. Talr xte AJr.s cpaBnenza npzndgeurr {oroe.irexrpar""oze otrpeAe-
JIEETI.E BBESAHrIX BCrtVuIZH U IIOI(A3ATENEft qOErA NNg ArOfi TAJIARTUHII, IIOJIY-
qeElrr,re B cucreMe U, B, V paarrErlrrur aBropaMr{ [1, 3-5]. Merxgy otrpeAeJre-
HfrflMu -flpKocrrr, trpoBeAeHI{brMW B pa3rroe BpeM.rr, r(ar( BuAHo za ra6tzqrr,
cyqecrByror pacxo)fiAeHlI.fl sHaqrrreJrr,Ho 66nrmue, qeM AotrycHaer {oroarer<-tpzuecrrt MeroA. 0ro yxre orMeqaJrocb Bu4rrrauou I5l u M. A. Apane.rrn-
nou [6]. Mrr couocraBillrfi (pacxom[eurrtrt> B Jrpnocrrr r{ troxaaareJ].rrx qBera
raJraxruntl Ha pr4c. 4. Itax Sr,rArro r43 Hero, yBeiluqeH[ro .EpKocru B trflrlr cJry-
saflx uB mecrln cooTBeToTByeT yMeHbrtreHrie [oHaBaTeJT.fr rIBeTa I'aJraaTltKr{.
3ro xan p.aa xapaxTepHo [Jr-rI raJrar(rrrx ceftSep:roncxoro rratra c trepeMeurrr{r{r4
.flApaMu [14]. Tanzu o6paaona, 6orr,mofi pia6poc, troJryqeHrrrrfi n- onpegene-
Irz.frx BeJrr4I{U.Tt !1 tror(aBareJreft qnera raraHrrzr(r{ Mapnapxu 279 pasurrlru
aBTOpaMlI, BrroJrrre BoBMolnEo, orpalHaer nepeMeHHocrb .EAIla arofi ranaxrzxlt.
trlleueneur.rs B flpmocrr{ flocrrfr&ror -1m, a DoxaaareJrfl rlBera- (B-v) -

Pttc. 1. Hapra 4.na ororftAec?BreEurr
raJrar(rr{Ku Mapnaprr 279 - $orono-trua aaprnl flarouapcHoro arJraca

Paalrep o6uacrlr 10X 10,, ceBep - BBep-
xy, Bocron - cJreBa. CrperHaMu floraBaEbr
HarrpaBJreHr.l.s 0oroMeTpr.lqecHUx paSpeSoB
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4,o /6,fi0I
Puc. 3. Cxelra orrocureJrr,Horo pactroJrolr(enus uau6olee apxr.rx o6rac:rerl raraxtzru Map-
Hapxu 279 B paBEBrx flycax
o-.agporaJlarrrrrir.rBOr,rrbrpe?400Ar6ue-IdeETpaJIEHa.fiqacrbraJlaxrlrHlrnSr'rurrpax7400r.r
3600 A coorsercrBeHHo. Ilrrsparuz yr{aBa}rbr HarrpaBreHrrfl: L u 2 * coorBercrByloqnx {oronerplruecnux
paspesoB, 3 - boflr,uroii oclr raJrarTlrfirr

Puc. 4. SasrcrrttocrB BBeBAEbrx Beilr{suu B or noraaareJr.E qBera (B - V) rro AarrIrbIM
paarbrx aBTopoB rB Ta6JIIrqBr

Maueunxr.re 11pyxrlrrr coorBercrByror orrpegeJleHrrffM c nla$parMaMl4 13",5 tr 75",6oartl're - c Ar.ra$par-
MaMfi 22 I,I 25". TeMHbre r{py)flHrr - ooroareHTpr.{qecHfie, cBerJ]bre - 6ororpa0raqecHr4e onpeEeJIeII}Ifi

- 0T4. Ha puc. 5 noHaaanr,r r4gMerreHr{-rr BBeBAI{oft BeJr}IqfiHhr B rananrznr.r
coBpeMerreNr rro [aHHbrM ra6rzq6r. ItaH nz4no uB puc.5, zaiueseHrre BBeSAHoft
Beiltsuubr B rauantzxn Mapxapau 279 trpr,IMepuo Ha Lm trpoucxoArlr 3a
BpeM.E tropfiEHa troJryroAa.

Ha,nz6poraurbre ra uctrpaBJreunr,re Ba arMocSepuyro encrurrnr{uro ulrrerrcr,IB-
Hocrrr {or-olrerpruecr(r4x pa3pe3oB raJraHrrrr(E Mapnapan 279 agrew rlcup_aB-
Jrfl.trrficr, Ba BJrI4.flHr{e Me}r(BBeBAHoro rlorJroqeHrt.fi tro AaHHbIM BZ4uaua [51.
floc,le DToro Becb {ororuerpzuecnzfi Marep}IaJr r4ctroJlbSoBalrcr{. Ailfl Haxox(-
EeHr{.s pacnpeAeJreEufl al{eprzu B qeHrpaJlbrrofi xomuaxtuoft o6tactu paBMe-
poM 613 (4 xrc) rr trpIrirerarcq,eM H qefi RorBrIe uzpznoft 2':5 (1,5 nuc). Cornac-
no ua6nro4eur{.EM [. Bzgvraua [41, axBr{BaJrerrrHhre furrpr,IHbr aMltccrIoHHEIx
lrtl.:rrfi. W" s cg:ettrpe flApa Mapxapau 279 [ocraroqHo BeJII4Itr4. Bocuotrao-
BaB[r4cb BerraqlrnaMu W" ua 14] u npunuMa.s Bo Bl{rrMar{rre troJro?fieurde DMr4c-

cr4oHr-rux luuufr. B rroJrocax trpotrycnarrrr.E r{crIoJIbBoBa}I}rbIx nauz Slrlr,tpor

SneaAurre Berrrrqrrrrbr rr uor(aBarerri 
Xrr:li""ii1r#Itr 

Mapltapmr 279, uouyueurrble

[o Xl 1969 r.
VI 1970 r.

VII 1970 r.
ll 1971 r.

Vl, VII t97l r.

ll 1972 r.
ll l97t r.
III, XI 1972 r.

* !5m

[5,59

L5 ,L7
L5,37

** 15,9t
*0,2
1,4,94

15, t5

t5'
,13,5

13,5
15,0
21',6

25

t5

;
0,88

0,98
0,79

** tr0t
*0,3
0,66

0,69

;
-0,10
-0,25
-0,27

-0, 55

-0,45

B. E. Maprapru [1]

M. A. Apanerfir, 3. A. Euoair,B. M, JLornE [3]
M. A. ApaHernH u Ep. [3]
BfiEMaH [4]
fi. II. Merr.rft, ?I. ?I. flponnn
(Haororruafi pa6ora)

M. A. Aparerns ra np. [3]

BtrAMaH [5]

fIpEMeqaHfie. * 15m: m,rU. ** 15m,9 - BIac00, rrofiaBareJrb qsera -1m,0 :m(oo- m62ao\

o a

o

o

a

o
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Puc. 5. tr{auereuue area4rort BefitrstrEbr raJraxrr4r{a Mapmapru 279 co BpeMeue}r rro AaE-uuru ra6urqu
oooaHa'reH[8, t<an]na prc. 4. Iopuaouranrurl'l orpeaor oouarraer Heonpdgeresxocrr, uoMerrra Ea6fltoge-
nuit

6{OO ),L
Puc. 6. ltpunue pear(qutr Suurrpon ua [11], AJrE Horoprrx BoaMoxrubr trBrysegg.E B EMEg-
CEOEEbIX JINE,,E](

Bepruraurrrrur JIr{Hr.rEMIr Eor(aaauo rroJrox(err,re aMzccr{ouHr,Ix nlrnut:i c yIIeToM Hpacgoro cMeurcEtrE ra-
Jrar(rufiIr Mapxapau 279 uo Bunlrasy [4]

4,o

44

4ooo 6000 ),4
P,,c.7, ornocurearuoe pactrpeAeJreEEe EEeprEE B ctreKrpe raJraKrtrr(tr MapHaprr,27g,
I - qeurparbuofi o6uacrn paBMepoM 6",3 (4 ftEc), 2 - xorbrla Borpyr rlerrrpalruofi"o6lacr:lr unapnnoir
2",b (L,5 Hnc). CserrErfi I{pyx(on [o(aBblBaer ua6rtroqrroe rlsryqeHue r tllrnrtpe 5280 A, nrrtnrc;rerrgoe rro.
IaHHbrM Br,rglIaua [4] lr plrc. 6
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(plrc. 6), Mbr yqJru BHJTaA Dr,rr4ccrrlr npr4 orleur(e.rrpr(ocrrr raJrar(rr{nr{ B pasubrx

{rznrrpax.
Peaynrrarur trpr{BeAerrbr Ha pr{c. 7. Cpe4uar HBaAparlzquaa oruz6na, ocpe[-

HeHHafi tro BceM {lrnrrpau, AJrfl rIeHrpamuoft o6;racrz cocrasn.sor 15 %,
a AJr.E KoJrbr{a 250/0. VIa puc.7 BilAHo, rrro paclrpe[eJreHile EI{epr}IZ B ctreltrpe
rleHrpaJrruofr. olr.acrm Mapnapan 279 c;roxruoe: Ha ctrenrp, noqo6nrrft cnex-
Tpy sBeBA r(Jracca F - G, s crzHeft o6nacru Har(JraAbrBaerc.rr AotroJrHI[TeJrBHoe
uBryqenue. Yacrzsno orro Molr(er 6rrm, o6yc.rroBJleno nerer,nonoft EMuccueft,
xap axrepuo fr. gl n ra Jr amrrztr(, o6;ra4arorqu x cefi {ep roB cr(IIMI{ .fi Ap aMrr. (B nonr-
8y TaHoro trpeAtroJIOff(eHILE roBopI{T BoBMo}ItHarI trepeMeIIHOcrL llsilyqeHu.s
raJlaxrrrnu MapHapan 279, ormeueHua.fi BbIItre.) O4uano qeurpaJrbua.s o6nacrr
c rroBbrmeEurru yrrrpa{uoJreroBhrM raa6urnou AoBoJrbIro BeJrr{Ha. (Ee paarlrep,
Har( orrreqeHo Bbrme, trop.E4r(a 4 xrc.) Conrnr.rrenrno, qro roJrbr(o HeretrJroBoe
rrsfiyrlerrrze Mo]fier o6ecre.rzrr y.urrpa{uo.neronr,rfi na6rmon ranofi 6om,moft
o6racrra. Iloarouy Mr,r cszraeM, qro ro;ry6rre BBeBAr,r ral(rrte sHoc.fir csoft
BfiJra[ B noporr{oBo;ruoByro qacrr ctrexrpa uaryqeur4fi r{eurparr'uofr o6nac:rz
aroft ranaxruttu. Ms pqc. 7 Br/r4rro, qro r4a6brrox y.rrrrpa{troJreroBoro EgJIy-
qeHz.fl yMeHr,rtraerc.E B HatrpaBJreur{u or r{errrpa x uepz{epzlr raJranTunu
X{apxapan 279, n B aroM }fie rratrpaBJreHuu rro.EBJrtrercfl Hexoropafi rerrAelrqrrfi
x r,ra6brros4oMy uaryseHzro B xpacuoft qacrr,r ctrer(rpa. Itonrqo, trpuJrerarctqee
K rlelrrpaJrbuofi o6racrtr raJrarrrlnrr, tror(aBbrBaer pactrpeAeJreurre aueprurr,
xapaKrepHoe AJr.fl 3Be3A tro3AHr(x ctrer(rpaJrbrrBrx r(JraccoB.

flpunegeuubre pesyJrbrarbr Muoroqserroft {orolrerpnra raJranrrrr(r4 Mapxa-
pxn 279 roBop.fir o roM, rrro tro croeft {orouerpzuecroft crpynrype ora rro-
xorfia rra paccMorpeHHbre uaMrl panee KoMtraxrrrrre c{epozgaJrsubre raJlarrunrr
Mapmapana 34, 42, 205, 290, 298 u cefiSeproncryro raJraxrzxy NGC 1275
I7-101. O6que xapaxrepucrrrr(lr arrrx crrcreM raxoBbr: a) c{epozgaJrbuafl uJIE
eJrJrtrtrcouAaJrbHa.E {oprrra r nz4zlrofi o6nacrz ctrefirpa; 6) uarzuue ro.ry6ux
sxurcqenuft B r{euTpaJrbuofr sacr[ raJraftrr{Htr; r) 6onrmax a6conrorua.E senz-
quna raJrar(rurtm (My 1-20ry5); r) nrrconax cpo4u.fl.E troBepxEocrlrafi fip-
nocrn (20,0-22ry6 c r(8. cex Ayru); n) sgpo, o6ragaroq,ee trprouarauu ceft-
Seproncnoro rutra; e) 6o,rrmuncrBo nB arr{x cucreM trMeror flApa, MeE.fiIoqre
cBoro flpnocrb u rlBer co BpeMeIreM.

Mr,r nprnocrau rny6oxyro 6uarogapHocrb It. It. rlyraeny Ba rrpe[ooraB-
rreHuyro 4rr ua6nro4euzft autraparypy, I. H. Illapanonoft r.r B. T. Etorole-
aofi - Ba r4aroroBJrerrve pr{cyHnoB.

Anpe.nr, 1977 r.
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MHOIOIIBETHATT OOTOMETPT{fl
flPI(I{X OEPASOBAHI4};I B IAJIAI(TI4I(E NGC 2403

H. E. Iprrropresa

,[lrn sr,rrnreru.rx ltorlrlJlencou H II-o6racrer-r B r{errrpaJrbur,rx qacrfix raJrar{Trrnu NGC
2403 6l;',r.a trpoBeAerra {ororpa{uuecxaa ([orolrerprrfl cErnMHoB raJrar(Tur{rr, rroJrylreunbrx

AJItr celrr,r o6nactert ctrerrpa c yanotrorrocnr,rrrra {nlrrparuu (},u* 3730,4680,5090,5280,
6090, 6600 pr 7400 AA) " arrer(rpoEro-orrr.rqecnr{M upeo6paao-JareJreM B rrprrMo}t {onyce
2,6-lt renecnoua un. I. A. IlIafira. ,{ar a6co.rrorrrrx ranu6posox c ror:i xre aunapatypoft
rrofiyqeEbr nredroramurre raao6paxenras BBeBAbr 76 Com.

Bsrsnneso 48 gerarer?, Eaxogaqr.rxcfi rra paccroffErrra or 0,13 go 4,5 nnc or r{cnTpa ra-
Jrar{Ttrr{tr, oqerrera rrETercrrBuoc?b trx uBlryserrns B JrrlEr4r{ Hcr (5 X t0-1E < Irn, ( 1,4 X
X 10-16 Epr.cM-2.c-1 .A-1 c xa.cer gyrr.r), ruacca BoAopoAa (50 < tlt iglto < 2.4 X 1,05)

LI trOlryqeEo pactrpeAeJrer{rae oreprrrll B crrerrpe sBe3grrbrx rpyfirrr4poBor( orr.rx 4erarert.
Bce peayrrr:arrtr rrprrBeAerrr n ra6.rrraqe.

BnIGHT PATCHES IN NGC 2403, by N. B. Grigorieua.- A photometric study
of the NGC 2403 has been carried out to detect the H Il-complexes. Photograhps have
been tahen using the prime-focus image-converter on 2.6-meter Shajn telescope combined
rviih the 7 colour filters (1,u, 3730, 4680, 5090, 5280, 6090, 6600 and 7400 A). 76 Com has
been observed for absolute calibrations.

Forty eight bright patches at the distances betrveen 0.tB and 4.5 kps from the gala-
xy center having H* intensities 5.0 X 10-18 - 1,4 X10-re erglcmz.s A (sec of arc)-r
and a gaseous mas$es ,)lltlltofrom 50 to 2,4x706 have been found. Spectral energy distli-
butions for the patches investigated have been obtained.

Ianarrrzxa NGC 2403 ruua SAB(s)cd upe4craBJr.fler otrpeAeJrerrHbrft ur-
Tepec B oTHorrrelr[v pacrroJro?fieHr{.fr B }reft, a TaH}fie suauuecnux xapaKTe-
pr{crrrn Bo[opoAHbrx o6paaonanuft. Ee paccr:oar{rre fi :3,25 Mnc (1" - ua
eroM paccroflHrrr4 coorBercrByer t6 r,c), nlps: B''l'80; (B-V): f0T53 lr
lfpe : -19T0.Ocuosofi AJr.fl rrccJregoBanu.fl cJry)nr{Jrrr cHrrMr(rn raJrar(Ttrrnr4, noryqreHHr,re
tr4. 7I. flporurx r{ ft. It. rlynaenrrM B rrp.flMoM Sonyce 2,6-lr re,necxona l{rr.
aI(aAeMr{Ka I. A. Illafiua rir Jrro6e3Ho npeAocraBJre}rr-rbre aBropy. Macrura6 nao-
6parxeulla 1 rum : 21"". Ctmv,t<u c,(eJranbr c yanorroJrocur;rr{n Sznr,rpalra (7 o6-
Jracrefi) tr EJrexrpoHuo-otrTnqecrrau npeo6paBoBareJreM. Erf$exrunubre Arrr{r-rhr
BoJrH coorBercrByrcr l,ro 3730, 4680, 5090, 5280, 6090, 6600 ra 7400 4,. @z.nnr-
pbr IJI.fl l,ro 3730, 5090 z 6600 A r{eHrpnpoBaHbr Ha DMtrccrdorrHr,re ,rraunn. ,[,na
a6co.nrornr,rx fiBMepeurrfr. c reyrm ffie SurbrpaMtt u antraparypofi cuumaaacr
BBeBAa T6 Com (V : 9Tt; (B - n : +0ry547 , a - B : +0T028, G0 V).

@ororpa{zrz NGC 2403 rronyuerrbr c arcrroararlrr.rrMrr or 0,40 uun Eo 7 ur,rn
s 1.967-1968 rr.: 1.XI 1967 r., 23.II, 27.IY, 27.III, 26.IV, 27.X u 23.XII
1968 r. Haunyvnree HaqecrBo 6u.rro y cnr{l\rxoB, roJryqerrur{x t.XI 1967 r.
Iloarouy I{BMepeHLr.EM, cAeJraHEbrM rro DrrdM cHtrrtr{HaM, nprr Br,rBo[e cpe[Hero
trpr,rAaBaJrcfl Anoftnofi rec.
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P1c. !. (Dororpa$ua NGC 2403 c Honeparrr.r,qeraleii (uo.rry.reua tto curulty n rlu.rrr,r'pe
6600 A)

Becr uarepilar (cHr4MHr{ raJraxTrrr{r{, IrrxaJrntrr r4 BIreSor(aJILHLIo r4Bo6palrte-

Irr.r.rr BBeBArI) upouepa.lrr{cb Ila uunpotforouerpe Mq)-2 c 4ua{parMoii' trro-
qaAb l{olopofi coorsercrByer }Ia [eraruBe 4 Hn. ceH' 4ylu. IIpu cpanneuur
apHocreft Aeratrefi raJraxrr4xr4 c nnerponanbHblMrr raao6paixenraRrtu 3BeBAr,r

yqr4ThrBailacb paBrrocrr, BeHlrrr.rbrx pacc:roaur,rfi raJIar(TIrItrI tn BBeBIILI upu dlo-
:rorpa{mponanrara. I4cuoJrbaoBaJrc.rr cpe4Irzfi noarfdrraqueul' trpoaparl]Iocrrr [irf
I{AO, no.nyueunufi E. E. Itocr.nxonoft [1]. Merolzna lda]Iepe]Irafi ra o6pa6orxr
6rua ra Ete, qro y T4. U.flponran u lt. H. tlyraena [21. ,(na uaueperu-ti'i 6r,Inu
srr6panrr re AeraJrrz? Korollble TIerHo BLIAeilfl.trlrtcb n {Ia;rrrpe }"r41 ti600 A. Kap-
Ta IaJraI(rI4ItIa c IroMepaIvII{ IIBMepeI-IIIbIx AeTaJIeft upegcraBJIel{a lra p[c. 1.

Benu.ruHr,r Hpyxtr(oB Ha r(apre lre coorBercrByror patsNleparr Aer:a,nefi. Bo.ns-
mr{HcTBo nr,r6parrnrrx neTaJrefi CoBtra[aer c o6,nactaum ItIo., BbIAeJIeHIrbIlru Be-
porrorr ra Canafiapou [3]. 3.ru aBropbr npl4Bo4.rrr ra6nlrqy uonoxienraft o6,nacreft
H II, oqcuxy Tltx.flpxocrra B rpex6a;rnrnoft mr(aJre r,r pasllep B ceryIIAax,qyrrr'

Mr,r uauepuJrtr rlenrpaJrr,[yro sacrb raJrar{rr4r{rl rz 1rB 11era;reii, uaxo4aulrnx-
c.fl Ha paccro.rrrlrrl{ or 0,13 \o 4,5 Hnc or rlellrpa NGC 2403. Pacupe4e.T euux
aHeprtarl B crrenTpax BCex rraMepelrur,Ix o6paaonanlrfi r ocnornoru roilyseubl
no cHr4Mr{arr qerbrpex A}refi, a Arff qacrl,l gera;reft -- tro Bcerly nrareprza;ry. fpa-
frllxu pacupeAeJleHr{fl Dneprrlrl Aalrbr B ornocl4reJrbHrrx ellulrl4t(ax. Cpelnrn
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Pue. 2. Paclpe4ereulre orreprrrlr B cuexrpe Eenoropbrx rutruqEr,rx 4erarert B orrrocuTeJrb
rrbrx eAuEuqax (qlt{prr o6oasasaror EoMepa gerarert)
CBeTfl6Ie Hpyx(Hrr - rrHaer{crrBlrocTl4 B Tex $lurrpax, r[e BoBMoHiHo LraJryqeur're Bogopoga IrJrrr BrrcJlopo[a

HBaAparuqHa.fr omu6Ha s cJreAyroqafi.

6600

22,5

Omu6Hu lrs l, 6090 vt7400 A ue oqenraBarrr{cb, rax Kar( IIJT.E Hlrx 6rr.rur cnrzlrnr
roJrBr(o oAHofi uoqu.

Cnegyer orlrerlarr, qro BaMeruoe flBryqeHr,Ie B H* rrpucyrcrByer roJrbno y
31 4eranu. ,{na xapaxrepr{crr(r{u pacnpeAeJrenr{.rr arreprrzr{ B crrexrpe 4eraneft
6r,r,nu sbrql,IcJreHbl o?HomeHIrE Is7s,)lIa6sn a rEasolraoso. flo xaparrepy pacflpe-
AeJleHU.s AHepIr4r4 BCe AeTaJrU r\{OE(rrO OTrreCTr4 n qeTElpe[,r rpytrnaM:

t) pacupeleJreHrae Bueprun He BaBrrcr{T or fu - trp.flMa.s, trapaJrJreJrr,Haff ocr[
a1u\:acc, L2 iletanefr;

2) pacnpeneJreHrre [aer MrnrrrrMym r o6racr\i or(oJro 5000 A; 74 \erarcft
3) nlaxcuuylr r{BilyqeHrr.E l.raxoArarc.rr B r(opornoBoJ]HoBoft o6ilacrr4 crrenTpa,

I 4era.ueft;
4) rirarcuuyl,r nprrxoAurc.E Ha AJrrrHHoBoJrnonyro o6lacrb cner(rpa, t3 ge-

TAJIEft.
Pacupe4e,;reune aneprurl [Jrfl AeraJreft c Eau6onbrtru]r rraJryqeHrreM B Ho,

a raxme gJr.fl AeraJrefi co ctrer(rpar\rul Lr 2,3 u 4-ft rpytr[ trpr{BoArrrcfi Ha puc. 2.
Bonrmuncrno geraneft rroBbrmaror .flpr(ocrb B KopornoBoJrrroByro sacrr, ctreHT-
pa. Ilo,rryueHuyro BeJrrzurany za6rrroquoro cBeqeHrlfl a ],rq, 3730 A nerr,as o6r-
rrcrrurL r.raryqeur,rem [O II]. ,(y6ter 3727 + 29 A tO II] [ocrarouuo yanuft,
a coorBercrnyroq,raft {vnr,rp trpr{Mepuo a 4 paaa mupe, qeM Arfi H" + [NII]
Eclu lpegnoJrolr{rdTb, qTo oTHomenve Iptl/IHcr B u3JryqeHllrr raSoBrrx o6na-
xos NGC 2403 raroe )r(e, HaH r gra{{yeuux ryMaHrrocr.flx laranrtrrnu, ro rro

.fHo ilro}}iHo orleHl4rr, /1orrl.3rn oqeuru tro$a3aJrv, rrro aMlaccr{s [OII] He BHe-

cer BaMeTHofo BHJra[a B r[sJlyqeHrre HeupepbrBHoro cuer(rpa Aera.reft r {u;rrrpe
3730 A. flo-suglaMoNrp roJr&nrrrxa NGC 2403 6orara 6onrruuur,r rpyrtrupoB-
HaMIr paHHrrx BBeBA. Ha puc. 3 uoxagauo pactrpeAeJreHue AeTaJreft pasiluqHbrx
cnexrpaJrbrrbrx xapaxrepucrr{K B raJrar(rrrr(e NGC 2403. [eraru c ycrrJrerrubr]r
cBeqeH[eM B clIHefi o6nacur- r{Meror TerrAeHrlrlro r(oEqerrrpupoBarbc.E n ctru-
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Puc. 3. (Dororpa{ux raJraxrurur
Suaqx[ noxaaHnaror ocoOeunocrr,r B pacflpegeJreHnu aueprr{r{ B ctrexrpe [eraneii: Hpyx(ott ; pacfipeAere-
Hue trapafirerbuo ocfi a6cqucc, ftpecrax B xp]E(ne - ((HopDIToD (MI,IHLTMyM g o6racru 5000 A), Rpecrufi -
norrrurenub Epnocrr.r n $noueronyrc o6racrr creHTpa, rpeyroJlbHl{fi - rroBbIllreHr{e flpHocrrr B RpacHylo
o6.racrr cneHTpa

paJrrr, pacnoJrolr(eHr{oft H ceBepo-3atraAy oT qerrTpa. .{er:alra, HaxoEfiqaecfi
B qeHrpe (25,30,33,36-39), uMelor rroBrrltrerrrylo.flpnocrb B AJIIzHI{oBoJIHo-
soft o6ilacr[ ctrexrpa r.i He uMeror uB6brrna l,IailyqeHufl B Jrvl*urt Ho. B o6fiacrfi,
oHpy}I(aroq,efi r{eHrp raJlaRrr{r{I4 c BocroqHofi cropoHBr, Irpeo6JlaAaror fieraJrtr
rutroB 2 u 4.

"flpnocrr AeraJrefi, IrMeroql4x paaMep or I [o 10 nn. cex Ayrrz ' rleHflercfi or
AeTaJru H AeraJrr{ trpur\{epHo a 4 paaa, v roJlbno oAHa [eraJlb trrMeer SHaq[TeJI6-
Eo 6orbmyro ffpl(ocrb (35 d). ,{,re uara6o,ree Hpyrrrrbre AerarII{ (20 lt 35 c) uo-
HaBr,rBaroT oseHb 6onrmyro rloBepxHocrHylo .flpr(octr,, s 3-4 pasa trpeBocxo-
E.fltrIyrc Cpe[Hroro flpr(ocrb MaJrr;rx AeraJreft. A6co.ruorurre BeJIusEHbr (M a) np'
Hrrx rpy111upoBox sBes4 HaxoA.srC.E B npelleJrax or -9"15 Uo -13T5.Macca Bogopofia B [eraJrflx BbrqrrcJr.flrlacb tro $oplryne, flofiyqeHnoft_ Ir-3

$opnryr (1,5), (1,8) u. (2,19) HIrurIa C. A. ItauraHa rr C. E. fluxenrnepa [41.
B peaynrrare trpocrrrx rIpeo6paaoBaHl,Ift arzx {opuyr rloJlyrlaerc.fl
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Puc. 4. Pacnpegenerfie .Epnocrtr BAoJrr, 6oJrbmofr. ocfi raJrarrrrr{rl
r - B o6racril 5280 4.,2 - B o6rracrrr 4680.E n 3 - B Hc[

rAe $Jl u $J?o - coorBercrBeHHo l,racca Bo[opoAa B AeraJrr{ t4 }racca Connqa
B rpan{Max, I - paauep AeraJrI{ B Ilapceftax , r - r4r'rreHcT4BHocrb AeraJIu B

Jraxfiu Ho n apr/c.cN(2.cp. Ornoruenze Isr/Iu|trpr{HJrro paBHr,rM rpeM. floJry-
TI0HHLIO 8HaSeHI4.fl IIaCC MOII(HO CSUTaTb JIfimb OI{OHHaN{I{, ITOCI(OJIr,Hy HetrBBe-
CTHO, HaI(yrO AOJTTO O6tseMa Ha}fiAoft AeTaJrrz SaHr4MarOT 3or-rBr r{r.rTeHcrrBrroro
cBeqeHr4fl BoAopoAa. flonyueuur,re HaMtrr SJrer(TpoHrrbre IrJrorHocrl{, cqtr{Tafi, qro
Np :.fly'r, ueualotcfl. or 012 Ao 0,7 na 1 cu3.

Bce uo.uyueHrrr,re cBeAeHrlrr AaHrJ B Ta6Jrr,rqe: Holrep [eraJrrr rro pr.rc. 1, pac-
cTo.flHue oT rIeHTpa raJraKTr4Kr{ /', paSrrep, Br4Ar{Ma.fr sBeSAHa.fr Berr,rquEa B

l,s6 4680 A, a6corro:u-rafl BeruqraHl, M46sn, f s7s6lf a6ss, 1a666/16sen, 1go11Nrr1 14

Macca BoAopoAa B H II-soEe AeraJrr{. Cpe4r.r r43Mepe}rHbrx AeraJreft oco6o cJ1e-

[yer orMerl{Tb r(oMtrJreHc !13 rrtrru AeraJrefi (35, a, b, c, d, e), onpyrxerrHbrx cJra6oft
o6onosxofi (35 0. Paanrep 0roro KoMuJrexca 20 x 24", cyMMaplroe uaryqeurre
n Ho panuo 2,5.L}-u apr/cex.cnrz.A, Macca -2,5.105 $Jlo. BoBlroxuro, uro
aror HoMrrJreKc .frBJr.frerc.fr ctryrHr{Holr[ raJTaKrr4r{n N GC 2403.

,(.ira roro sro6br [oryqr4Tr, paclpe[eJreHl4e .rrpr(ocTu B rleHTpaJrr,Eofi qacru
raJrar(Trdnr{, 6r,rno cAe,naHo ABa SorouerpuuecHrlx pa3pe3a: IIo 6oJlbllroft r
rraJroft oc.rrlr. 3ru raalrepe:r.],1rtr 6brilm c[eJra]rbr AJr.fl rpex o6.racTefi ctrer(rpa
(4680, 5280 n 6600 A). Peay.nrramr [ir.fl 6orruroft ocv trpr4Be[eHbr Ha puc. 4.
Bo scex rpex o6nacrflx crrertTpa qerno BuAeH rler{TpaJrbHbrft uancuiuyu, rtrI{pluHa
Koroporo no 6o.ur,ruofr. oca 6nuana x 100" (-1700 trc), tro MaJrofi - K 90"
(1450 rc). ,{,na uauepeHHoft r{eHrpaJrr,Hofr olracrw 6r,r.rtra sbr.rrzcJreHbr roxa-
BareJrn qnera (B - 7) na paBubrx paccroflHr4flx or r{eurpa NGC 2403. Peay,rr,-
TaTr,I Bbrqracrrer,mfr. [or(aaaJrrl, qTo r{euTpaJrbrra.fl o6[acTb raranT\lr(r4 pasMepoM
*40" secxoJrr,Ro r(pacuee uepuSepuuecnoft.

Bc.s raccne[oBaHra.rr nalrrz o6nacr], Bautrl,raer rtreHTpaJrbubre qacrlt raJIaH-
rrdxl{ NGC 2403 pasuepoM rrpr{Mepuo 10 ftu. MI4r{ Ayrrn. }It. C. Illocrax tsl
r4ccJre[oBaJr pacfipe[eJreHr4e HeftTpaJrbr-roro BoAopotra B aTofi raJraKTIlIHe. oH
}rameJr, qTo troBepxlrocTHafl rIJroTHocTL H I panuoMepHo pacnpeAeJlerra tro
rIeHTpaJrbHoMy Ar4cr(y A\laMerpoM, 6.Ilusxu[,r r 10'. Ha srolr paBrroMeprro cBe'
T.Eqer{cfi {oue rzuerorcfl [Be r(oHAeHcaquIT I{a paccror{Hlrrr [pllMepHo 4/r coB-
naAaroqr{e tro rroJroxreur{ro c r4aMeper{HbrMri HaMu 6orr,ruuwrl. ollracrsmz H II
(Aerarra 1,2,3 r4 35). flo oqeuxe lllocraxa Macca Hefirparr,Horo BoAopoAa tro
Bceft raramTrrr(e cocraBJrfler lrpraMepno 70% or ee Maccbr, qro coorBercrByer
(3,5 -t- 0,7) x 10e $J16. flo uaruuu olleHr(ar{ aepxuufi rpeAerr Maccbr I4oErrBo-
BaHHoro BoAopo[a, Bar{JrrorreurJoro Bo Bcex nan6onee .flpr(rrx H II-o6ract.sx,
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B TIEHTPAJIT,HbIX OEJIACTflX TAJIAKTI{I(.

II. NGC 4314, NGC 4321

Jf . C. Haoapona

flpouegeua AeraJrbrrafi r\ruoroqBeruax (forouetpufi uerrrpaJlburrx o6.racteft raJraRrI,IR

NGC 4314 ra NGC 4321, xoroprre ornocflrc.E R rpytrtre raJraxrtrn c ropflql,rMtr trfrnaMu..
flouyueur,r Haprbr pactrpe[eJreur,rr rrureuclrBrocrefi s ceMu frunrtpax gnx NGC 43L4 il s me-

crtr Arrs NGC 4321. @umrpn treper{pbrBaror o6ractr, EerlpepbrBuoro crel(rpa ot 3730 go.

74OO A. Il{enr, ulrxpo$orouerpa BBrpeBaJIa Ea rarraxrl4r(ax rrJloqaAxy L X 2", floxaaano,.
trTo pactrpeAeJreEr,re aHeprr4r4 B Eenpepbrnrrrx cuexrpax ropfltrlrx uqreH o6erx raJraRTlrn

trMeer Bar{errrru:i yur,rpaSraonerosr,rii ua6r,rron, TorAa r(ar pactrpegeJreuue aueprtru B rretrpe--

prJBur,rx ctrerlrpax qerrpaJlrrroro fipacnoro cryulerrrr.fi u nepu(fepzz qeurpaur,urrx o6uac'
reft ralaxrr.rn coorBercrByer pactrpeAeJreurrro aEeprrtrr B EetrpepBrBrrorr ctreRTpe EBeBA crIeKT--

paJrr,Eoro r{Jracca G5. Br,rqzcteEa cBeTlrrrrocTr, B JrrrEr,r[ Hp rleErPaJlrsort o6racru raJraKrll--
xr,r NGC 4314, xoropas paBua Lgs: 2,7 .1gss apr/c; cnetruocrr, B rrIrIrl4I'I Hp !,eErPanrrori
o6flacrrr NGC 4321 parua .Lrr, :' 1 .103e epr/c. IIo peByJrr,raraM ctrer{rpo{oroMerpritrecxr'rx-

usuepenufi otrpeAeJrerrrr gJrexTporrrafi trJrorrrocrr, r.r oJrexTpourafi Ter,rfleparypa raaa B rIeET--

parrbuoft o6racru NGC 4321 (r'fe:10a cM-}, Te:8 X 103 K) . I\{accx IroEI{BoBaHEoro.

Bo4opo[a B qerrrparr],Errx o6Jracrsx NGC 4314 r.r NGC 4321 coorsercrBeuEo panur,r 106 u'
6 x 106 ,lto.

THE HOT SPOTS IN THE CENTRAL REGIONS IN THE GALAXIES. II. NGG
4314, NGC 4327,by L. S. Nazaroua. -The galaxies NGC 4314 and NGC 4321 belong;
to the small class of hot-spots nucleus galaxies. The charts of the intensity distribution
in seven colours for NGC 43'1,4 and, in six colours for NGC 432Lhave been made on the"
results of the detail photometry. There were received the spectra of the hot spots in the.
central region and in the circumference region. The hot spots have ultraviolet excess whi-
le the distributions of energy in continuous spectra of the central region correspond to,
the distribution of energy in the oontinuous spectrum of the star of the spectrum class^

G5. The Hr, Iuminosity Z (Hs) : 2.7 X 1038 erg/s Ior the central region NGC 4374 and
the Hs luminosity Z(Hs) : i X 10ss erg/s for the central region NGC 4321 have been
computed. The clectron density 1[, and electron temperature 7, for centralregion NGC
4321 have been determined by the results of spectrophotometric measurementi N" :.
- tOa cm-g, Te : I x 103 K. The masses of the ionization gase have been obtained: for-
NGC 4314 figo': 106Do,for NGC 4321 lJlsas: 6 X 106rJlo.

Iaraxrrzru, o6uatraroq,pre crpyltryprlbrMrr .fiApaMn, HaquHaror rrpr4BJrer(arb.
Bce 6orbmee BHrnilraHrre uccrreAoBareJreft. It HacToffIqeMy BpeMeHrr r{BBecTr-ro

or(oJro 40 o6rexr:oB, orlrocflquxc-fl K DroMy rl/rly raJraxrrrn [t-4]. flepnuft
cllrrcoH raJraKrlr]r [1] 6un cocraBrrerr Cepczxolr z llacropzaa npu [epecMorpe
noJrJreHqurr rrJracrr{rroK Xa66na Ha }TerbcKofi o6cepnaropvu ru trJracrrrHor(, tro-
fiyqeEEf,rx I{a o6cepBaropr,rz ltopro6a. flgepnrre o6ilacru raJraftrtrIt oHu pa3-

EeJruJrrr Ea [Ba rlrtra B coorBercrButr c Ha6JrroAaeMblMr,r oco6eHEocrfiMu. Ero
raJraKTI{Kt{ CO CTpyr(TyprrbrMu .f,AeprrblMrI o6JracTflMrut ulJtru c rop.EquMu Ir.ETEarru
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(I{SG) m raJIaI(rrzHIz c aMop*HhlMrlrrAepnbr}r?r o6JracrflMu (ANG). Iananrzxn
co crpyRTypr{bh,rr{ .sAepHbIMI,r O6naCr.surz B ooHOBHOT{ .frBJr.frrorc.tr nepeceqeH-
frbrMtr ctrr4paJr.EMr{ r{ COCTaBJr.sror upu6nuazre.irrno 30% cpe,qu ra.uaxrzx SBu sAB. ,(eranu c"pynrypbr r{eHrpaJrbrrr,rx' o6racrert 

"niunrrn o6paayror
Ho,[br{a, qetroqHr,r uilfi .c^Tthpailrr4 r{3 cryqennfi. Cpegnrzrt guarrerp HoJrr,qa r4Jrrr
crrr4 paJrTlt cocraBJr.aer 1.0-20'. B zx qenrpax .racro r{a6nro4aerc.fr cryqeHrl e
[rralrerporr 3". Hau6o;ree,spxr,rN{rz rrpfflrepaMrr pactroJro]r(eHua cryqenrafr.asu-
'qe HOJILqa IIJII{ CIIIzp-aJIII l\{-OIyT CJIymIATB I{eHTpaJIbIrbre O6taCrU raJra1Tr4r(
NGC 1097, NGC 3310, NGC 3851, ivcc azss ,i Ncc 4BZl. pacnorrolr(eHrre

9-rlqe|g{ B BfiAe-qe-Il-o-qxz Ha6.nrogaerc.fi B l{eurpaJr},rrbrx o6.nacrsx raJra1rrrn
NGC 1808 u NGC 2903.

Bnepnrre repMrr' (ropflqfie rrfiTr{a)) K cryrqe'r{finr, ra6.rrogaeMbrM B rleET-
pa,rrbrrErx o6.rracrsx ra.flaltrr/rft, 6r,r.n upzuenell MoprauoM 15]. C)n 

"rnraer, 
rro

:3TrI cryu{el{rlfl aHaJIorlaqHbr cnyqr4Baurz.fltI sBeBA rr raaa, r(oropr,Ie ra6rro4aror-
Cfl D cnI4paJILHIJx pyxaBax IaJIaH?IzIt I{ .qBJI.aIoTC.s o6.nacr.slrz I{ II. Ilpannnt-
IioCTF, trpIlIMeHeIIIlfl repIfI4I'Ia (rop.fiql{e) H ClyqeHl4flM r{eHTpaJr},HrrX o6laCreft
raJrar(rr4r( AaJreKo He oqeBrzAHa. o6qeuprar{flTo HopMa.uHroft crpynrypoft ra-
.IraEirrLH cqurarb ranyro, n xoeopofi cxyr{r4Barrnfi ro.uy6r,rx BBeBA u raaa na6nro_
Eatorc.a B cnfipaJrr,Hbrx pyHaBax, a rleHrpaJrr,Ira_s o6nacrs 6eccrpyH:rypHa n
I4rtcer xpacnr-rfi qBer. BoaMox(uocrr, cyqecrBoBalrv.fl n.nocxofi obl"lncruonu,
BlIyrpI4 alrop{uoro .E[pa vMeer Ba]r{Hoe HocMorouzrrecnoe Brraqenrae. B cB.rrBrr
c 3TI4M ueo6xo4rzlro trofiTBepgrrrb, qro cryu{eHr4,rr geficrnvrenbgo r,rogrrro HaBbI-
Barb rop.squ\rlll rr nogo6nlrlrrz H II-o6"uacrflM B BerB.EX faJrar(Tr{n.' 

. 
B peaynr,tare tpotor{erpr4qecxux r4cc"rreAoBanrafi nexoropbrx rrpeAcraBtrrre-

refi.rnacca HSG 6r,rro o6napymeuo, qro r(errrpaJrl,Hag o6iacrr arr{x raJra6-
TI,IH rlMeer aalrerutrfi ;rrlrpaSrzorerosbrli lrs6rrror t6-9]. Orlr ua6.nrc[e]rr4.rr
B OCHOBHOM Br,rtroJrH.sJrr{cb B rpex r{Berax UBV c pasJrr{qrrbrr,ru [raa{parmaun.
O4uaxo [a]fie ]rardn{eubrrra.fl 4za4parma, c xorop^oft $orouerprapouuirau 

"urJraKTr4KtrI, OXBarbrBaJra 6o;rrmyro qacrb cryrqenrafi slrecre c o6nacrsMrd, pac-
troJroxreErrbrr\{r4 r,rerfiAy HuMm. Iloorolry Heo6xo4ranrrr o[HopoArrr,re $o.rol,reipz-
Yecr{I4e I4BMepeI{I4fl C XOpOmuM paBpertreHrzer{ r{ B rur{poxor{ [r4arraSorre [Jrr{H
BOItTI.

. B nacroantreft pa6ore fipr{Bogrrrc.rr peByJrbrarr{ [era.rronoft uuoroqne:ruofi
$ororuerprzu AByx rrpeAcrasnrereft xracca itsc: Ncc 4\rlta NGC 4821. o6e
raJIaHrrLHu orHoc.trrc.s coorBercrBenuo n uop{ororrnuecr(rzM HrraccaM Sb(rs)a z
SAB(s)bc. ^Jlyueraa cxopocrb NGC 4314, r4crrpaBJreHlraa ea [su1r(euue'Co;rn.
I{a' paBga 879 Rmlc, a NGC 4321, 1,552 xu/c. B aroft pa6ore rocro.a}rnan Xa66la
rrpzrlara panuoft 100 niu/c na Mnc.- 

Ila6nrorate.nrHnrr? Marepr4aJr 6rr,n nonyueu Ha 2,6-uerponoM reJrecHorre
STIII l{prnrcxofi acrpoSraauuecxoft o6cepnaropuu. (Dororpa Sun m cilexrprn
!3rr_a_K1r4n rroJryqeHbr. B_reqeEr.{e pflAa rrer c 1967 to 1972 r. TA..14. flponrax,
[t. H' HynaeBhrM trr B. tr4. flponrznorr rz 6ttnvvwu nrc6esuo ilpegocraBJreuBr AJrfl
Bt;rric.rrHeEr4fr AaErrrlrx r,rccJre[oBarrzfi. Ilpraenrnofi aunaparypoft .ssfl.sncfl ririo-
roHacItaAI]I,rr? a.riexrpouuo-orrzqecxraft npeo6paBoBareJrb c t\{yJrr,Tr.ltrleJroqnbrll
doroxarogorr. onucar-pre czcrenrhr llalro B [10]. oororpa$uporarirae c axpa*a
Sorla n *ac,ua6e 1-: 1 ocyu(ecrBJr.sJrocb Ha urenx6 A-ooo, nrrnycra6nroft
FtasaHcxr4rr II rf rf HOI4.

HAEJIIOIEITVLIT fi fiX OEPABOTI{A

Cnulrxra raJraxTrar( 6r,r.nz no.nyuerrhr B 6earyunr,re Hoartrr c patspe[reHrreM He
xyme 3". Ctar'rgaprurre sBeBAhr $ororpa{rzpoBaJrrzrcb Hecr(oJrbno paa B TeqeHr4e
HOSr4. Ia.naxrvxra cH[r\{aJrr{cb B HecnoJrbr(ux {z:rr,rpax, trepemphrBarotr{tlx Brz-
nr{Myro o6nacTb Herrpepr,rBr-roro.cneHrpa. Vcrpoficrro, noirorrrBmee trpor{B-
_B9Ar{rr, ua6nro4enzrr B pa3}iHx SrzmTpix, 6uto pacnoJro}HeHo rrepeA SOfIonr.
Macm'ia6 zao6parxeur.ra na oHpaire SOIIa paBeH 211" s l rnrrtl. 3$&enrr4Brrbre I(JrriT-
rrsr uonu $ra.nrrpon paBrr{: fr,l 3730,4580,5080,5280, G090,'6600 u74OO A
{96 
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c rroJrymr4przlraMtrr, coorBercrBelrHo paBHbrMr,I 200, 400, 100, 600, 200, tO(l
z 1000 A.- Hprauue rporycxalrua {znr,rpon trplzBeAeHr,r r padore [10]. B ya-
xrae zurep$epeHllr{oHHbre Surrrprr X,.,p 3730, 5080 u 6600 A 6olrmofi BHrraA

r\roryrBuocr{rb or,rzocr,ronurie,rrvtrru.l0ilsT2T A,Il Hp, tO IIII 4959 A,IOIIII
5007 A, tN ill 6548 + 6583 A ra H".

Ars nanu6ponHrz cHLIMXoB [o'I4 nocJre ua6rrogeuufi Ha ary ffie rrJrelrmy

cHrlMaJracb mfiaJlr(a nrornocreft, rroilyqeuua.fl c rloMolqblo cryneuqaroro oc-
na6rare,n.fl. (Dororpa$zrr raJrar(rrrn B Hoqb na6nroAeuvfl rroryqeHbl riprl paaHbrx
?r(cnoar{rllr.trx B Karr(Aoru {urrrpe. CraH4ap:ruaaqlrfl Herarr4BoB ocyqecrBJlfl-
Jracb rryrerr nprrB.frBl(I/r X Aue{oxalsHrru raao6pa}r{eHl4.flM 3Be3A.

Ouru6xu upra tlororuerpl4I{ crrllMnoB npor.E)fienurrx o6remroB, no.rryxleHublx
c fiprrr{eHer.rzelr 3OfIa, Boapacralor. flononnrareJrb]IbrM r4lcrorrHl4norr orur,r6ox

flBiltrerctr rlotoxaro4 3OfIa, ro:ropr,rrt o6ragaer ceJIeRrr'TBHofi neo4nopo4-
Hocrrro. B cssaz c BTIzM BoBlrl{r(alor rpyAHocrtt upu o6pa6orxe c}II{Mr(oB ra-
Jr-aKrr{K, Koroprre Banrroqarorc.s B yqere ceJrer(TTIBI'Ioft neoguopo4Hocrl{ $oto-
r(aro4a SOIIa [Jr.rr paaHbrx flar sa6rro4eurafi ra neo6xoAnMocrr{ ogrlr{anoBofi
npocrpar{crseflnoft op]reuraqrdrr crrr{Mr(oB upz tforomerpr{ponaHlrru. Paccnrot-
prrM trepByro uB repequcJleHHblx tpyguocrefi. flpu $otorpa$upoBaHl4rr npe[-
paccBeruoro ue6a s paaHbrx $r,Irlrpax s 1969 r. 6r,rna o6napymeua lreo[Ho-
poAHocrr qyBcrBtrTeJlbHocrla Soroxaroga 3OfIa, paalla.s Bo Bcex {unr,tpax.
Tar xan raJraxrr4xa npra {ororpa{uponanuu ycraHaBJllrlBaerc.fl He BcerAa
B oAHoM trr roM )r(e Mecre {oroxatoga, {orouetpuarecxue paapeabr raJIaRTI,rHtl
6yuyr r{cxa}fieHbr HeoAr{HafioBo. Sroro MoxtHo tts6emars, ecJrl{ Irr{err, pelepbl
ua SoroxaroAe, r(oropbre {ororpa$r4pyrorc.fl oArroBpea{e}rHo c raJranrllrnaMr(.
Taruuz peuepaMrr B rrameM cJryqae cJrylnr{Jrrd rlapaflrrnbr Ha Kparo {orona-
ToAa., xopomo BIrAI4Mbre trpu 6o;rrmzx Exctroarlqu.Ex, @ororrerpl4qecxlze uB-
uepejlraa raJrar(rrirn B Halr([oM {znr,rpe rrp4BoAr{Jrr{cb r( IIeHrpy {oroxaro4a.
Fleyuer a{Sexra }reoAuopoA}Iocrz {oroxaroga Mor npr{Becrl{ x omra6xart,
Eocrr{rarctr{vu 50% z 6onee npr4 MarroM r(oJrr4qecrBe noqefi na6nro4enuft rz

rpafiurax rroJrolnel{E.sx raJlaxrnr(u ua Soroxaroge 3OfIa.
Paccuorpznr BTopym t,ra [epeqr4cJreHHbrx Bbrrxe rpy,quocrefi, BoBrII4KaIo-

q,ux nprr o6pa6or:xe cHIiMRoB ra.Iraxrrrr(. Ora rpygrlocrr, o6ycronfle]Ia Harusz-
eN{ Ar4cropcrir{ rroJr-rr OOIIa, flogrol'ry onopnbre BBeB[br ]r(eJrareJrblro nr,r6upatr
fiaK Molr(Ho 6aurne H raJlar(Tl4ne, qro He BcerAa yAaerc.E. Ecr,u gltr Irer(oropDrx
raJraKrr4n c rop.frqrmru u.rrTrralrrtt ne 6rrno onoprrbrx 3Be3A, 6nuaxo pacnoJro-
)r{eHHr,rx H raJrar(Tr4Ke, To B KasecTBe oloprrbrx aseaA sr,r6zpaJrrlcb BBeSAbr,
pacnoJrolnclrHEre Ha xparc {oroxaro4a 3ofla. rlp, aroM B cuLrux fiyqax He-
npepuarioroctrer(rpa ($u.nrrprr1,66 3600, 3730, 4580 A) opueuraqr,rrr cHrnlrr(oB,
rloJryrrelrHrrx B paSlrr,re gamr na6nrolerrrafi, trpor4BBoAr4Jracb rro crpynrypHllM
oco6erruocrflrr r{e}rrpaJrr,nr,rx o6nacrefi ranaxrr4n, Itoropr,re nauSoree orqer-
Jrr4Bo Br,rAeJr.slorcfl B crt:akrx Jryqax HerrpepbrBlroro ctrerTpa. Itpoue roro, onpe-
I1eJrrrJrrrcb rrotrpaBxlrl, Buocratrr,Ie grnctopcraerZ B oruoclrreJrbnoe pactroJrolr{eHue
orropHbrx BBeBA rroJrrr AJrrr currr{KoB, troJryqerrHbrx B pagllble Aarbr ua6.rrroAenrafi.
tr{ npu $orouerprapoBaHr{l4 c}rr4NrnoB raJraHTr{K, rroilyqelrubrx B ]r(eJlTbrx r{ Hpac-
Hrrx o6nacr.rrx lrerrpepr,rBHoro crrel(rpa, rge crpyxryprrbrx Aerarefi B r{eHT-
paJrr,HBrx o6nacrgx raJral(Turt rre BrrAHo, ofloplrhrMr{ BBeBAa}rlr cJryEtrrJII4 ToJIBT(0

aBeBAhr {oua c I{BBecr}rLIMId rronpaBHar{Il Ba Al{cropcr,rm.
B peayJrbrare o6pa6orxu $ororpaSuft rarrar(rlrn, rroJryrlssllur* " ro-

uorlnio 3OfIa, c yqeror{ [epeqrrcJre]r]rblx Bbrme aS{exron MbI florytrl4Jllt, qro
cpeArrer(Ba4parr4qua.s orurz6xa onpel(eJrelrrra cpegrrefi r4rrreHcr4Br{ocrr.r AJrrr Bcex
faranrrrn r4 Bo Bcex $z.nr,rpax 6rraaxa x 10-15%. I(onesuo, orula6Hn B r{eH-
paJrblrblx o6nacr-sx raJlar(Trrlt trecnoJlr,Ho l{enlrue rd yBeflrrqzBarorc.rr I{ Hpalo
raJrar(TIrKI4. Hpoue roro, oHIa lreauaqlrreJrr,no xo,ne6nrorcfl trprr na6,rrogeuunx
ts paairbrx Srz.rrrpax 6ea aaueruor? clrcreurr, Ho B cpeAlreM 6.nlreH\L tt 10-15o/o
4;in ncex dur.rrurpon.

I{auepenun rrpor,raBoAr,rJrr.rcb }ra lrnxpo$orouerpe M@-2, oc}ratrlel{Honr So-
TOyttlllgEtrreJIe[,I, rITo IIOBBOJII{JIO p.aCmrIpIZTb AI{aIIaBOI.I IIBI{ep.EeMbIX IIJ]OT-
ubcrefr.
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B o6eux raJraxrr{Hax SororrerpupoBaJlaob r{eurpaJrbHas o6.rracrr pasMe-
22 x 23" c graa{parnoft, nrrpeaaroqeft na raJrar(rr{He rrJroqaAr(y Z'x 1,,Powr zz x 23" c graa{parnoft, nrrpeaaroqeft na raJrar(rr{He rrJroqaAr(y 2 x 7".

9ro uoasortrilo ltoiluqecrBerrr{o trepeAarr, na6.rrro4aelryro cJro}nHyro crpyxTypy.
-_ Cuextptr^Irtlrelr B r{eHrpaJrr,nofi o6nacrw NGC 4321 noilv'retur i",}roiryce
Hecuzra 2,6-rrerponoro reJrecnorra c [pr{MerreHrreM oorla. 'i]"e"o 

noryreoo
rpl{ crrexrpa: EBa c [ucnepcueft 100 A/um n o6.rracr.qx [Jrr{}r BoJrr{ or 4000 ao
5800 A n or 5800 A9 7000 A; o,qrau c Ar,rcrepcrieft 330 A/rnr B Arzanagone A.quH
soflH 4000-7000 A. Illenr rrr,rxpo{orouerpa coorBercrBoBaJra rra rrJrer{:
Hax 3 A.

lPESyJl bTATbI r{3MEPEHr4}r

1. fieranluaa (ro'rouerpnni

QgtqnqUqpoBarll{cr clrtr4r\rxl4 raJranrrzr{, rroJryqerrrrbre B mecrr4 $rarsrpaxlrs NGC 4321 w B celrr.r {rznyrpax u;rrs NGC 4314. Pezytr,rarr,r {oronnerpuu
npe,qcraBJreHr,r B BfiAe ra6.nuq. fIo ocalr ra6luq orJror{errbr paccroflHr4fl or
npeArroJraraerroro qerrrpa raJraKrr{nr4 B cer(yrrAax 4yru. I{z{pnr n ra6;rrraqax
coorBercrByror rrorony B eAr,rrrr4r{ax 10-18 apr/cuz.c'4, c HBa[parHofi cexyn4r,l
gyrra. Ha ra6trarlax flocrpoel{bt uaotforu qerrrpaJrr,Hhrx o6lacrefi raJranrr{n.

IJa prac. 7-4 npeacraBJlellbl ra6.nrnqr,r pacnpeAeJreHrdfl tzrrrerrcr,rnnocreft
B rlerrrparrT,Hofi o6racrz ry_Gq 4314 l{aor}orr,r B caMolr ro.lry6olr tpzrr,rpe, n no-
roporr rra6nroganact NGC 4374, notta3r,rBaror qerBrpe cryqeuran. OAno crrr-
qelrl4e pacrloJloEteI{o B reoMerpl4qecHoM IIeHrpe raJraHrnKrr, Tprr Apyri4e pa0-
IIoJIo?fieIIbI B ]laBIILIx I{aIpaBIIeIlIztIx Ira pacoroflIll4ll 5-6" or r{eHTpa, }Inrerr*
CI4BIIOCTb IIeI{TpaJILIlOrO CIyqeIII{.fi C IIpOABI/ImeIII4eM B HpaCHyIO O6.rraCrr, CtreI{T-
pa pac^Ter r4 Aocrr4raer l,raKcr,rMaJlr,rroft ranrencr{Brrocrra n sralrr,rpax l,16 6600 ra
7400 A. I{rrtenczsuocrb ocraJlrl{r,rx cryqerrr4ft cnpo4alrmeHne}r-B xpaiuyro o6-
Jracrb-crr^eftrp-a ocJIa6enaer. If a puc. 3-nuguo, qro B qer{rpaJrbrrofi o6.rrairu raJrar(-
rzxra NGC 43L4n Sr.nrrpe 1,3,p 6600 A cnona ro.rrBrr.rrrorcrr crpynrypHbre AeraJrlr.
oguaxo rpa[ueHr r{rrreHorrBr.rocrrr cryqerufi u oxpvxarcrqrar ix o6racrefi
cJrr4rrrnorr ii[aJr 14 rraxoAr4Tcfl Br{ytprr orura6ox r}orouerpraa.

llo peay.rrr,raraM AeraJlr,uoft Sorolrerpr,rr4 raJraxTr4r{r{ rr BBeaAbr Bbr1tr4cJrerlo
paclpeAeJreHrae Srreprr4r4 B rrenpepbrBHorr cIIeHTpe paSrrr,rx .racrefi r{eH1,pa,[b-
uort o6nacut raJraxrr4nlr NGC 4314 (puc. 5). Pacupe4errerrtrr.q arreprrrr4 Aarrhr
B OTIIOCIIITEJIbITI,IX EA],IIII4IIAX (EU EIII4 rII{qY [PI4I.I'{T IIOTOI( N SUrrr,tPE
l,06 6090 A). Bce cryrqerrr4rr NGC 4314, Hponre n4pa, o6.rra4aror uau6onle
r^o.rry6rru Kolrrr4rryyllorl, a ,rApo r4^reer carrrrfi <xpacuufi> Herrpepr,rBrrr,rfi cnexrp.
Houtrauyynr uepzseprara qelrrparrrl{oft o6nanu NCC 43tzr adurroraer upo}re4(y-
TOqI{Oe nOJIO}I{errI{e.

I{a pnc. 6-B npegcraBJreHI;r ra6.irraqr,r pactrpeAeJreHrr.E r4rrreHcr4BrrocTrr
B r{enrparrbnoft o6.nacru NtGC 4321.ILaoSorLr cr4r{ero {znsrpa },no 3730 A sbr-
AeJI.fiIor naz6o;iee orrIerJII4Bo serrrpe crvrqelrl4.rr, [przr{elr qelrrprl rrl4 oA}roro I{B
Ilrax He coBnaAaror c flApo]I raJraxrr4nr4 NGC 4321 z pacnoJro]fierrr,r B pasr.rbrx
rranpaBJreHr{.flx r{a paccrorrrrr4r4r 5-6" or nelo. -fl4po ratamrr{Krr yBeJrr4q\IBae.r
cBOrO r4HTer{CI{BHOCTE C npOABr,r}HeHUet{ B Hpa0Hyro o6"nacrr, cneHTpa. Cne4yer
orr{err4rE, qro B r{eErpantuofi o6.rracrr,r NGC 4321 ua6nrogaerca 6o.rrsmofi rpa-
Arrerrr rraAeHTr.E r4rrrer{cr4Br,rocrt4 c Brrertrneit cropourr cryrqenuft.

I-Ia prac. 9 tpegctanJreHbr oruocl4TeJrbrrbre paoflpe4e.rreur{fl orrepr'pr B Ee*
lpepT'r.RHbrx c[er(rpax cryrqenrafi, flApa u uepn$epun r{eHrpar]r,Hoft o6uacrra
NGC 4321 (aa egznzqy rprrr.rrr rroror( n {ra.rrrrpe-1,a0 6090 A). Oruoczre.rrr-
HOe pacnpeAeJrerrr{e DHeprr4rr Bo Bcex cryqeHr4fix B trpeAeJrax oura6ox oAr{Ha-
xono. Calrur,r Rpacrrbrrr rlBerolr o6na4aer .rrApo raJraxrraxra. PacrpeAeJreHtre
aueprr{rtt B cnenrpax aaep NGC 4327 u 1\GC 4314 coorBercrByer pacnpene-
JreHLIro SHeprI4I{ B IIetrpepLIBIIorr ctreHTpe 3Be3[ crlexrpaJrblroro Rnacca G5 V.

floc.rre paccrrorperrr4.s peByirE,raron geranrnoft {orouerpuu BoB}rr{Eaer
BOtrpOC: qeM ?He BrJsBarra CJroEtua.s crpyKrypa r{eHTpaJrbHofi o6.rracrz grofr
ra.naxrrzxra? fls.usrorc.fi nra rony6rre cryqeHtrfl orAeJrDHbrMrr o6paaonarrr.rruu,
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o6pasoM cpeAHlre rlcrl4Huhre rlenpepbrBrrlre cnexrpr,t cryqeHrrfi rrpeAcraBJrelrbr
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ro crpynrypnrre oco6eEHocrrlr, Ha6rroAaeMr,re a {ranrrpe fao 6600 A, Mo}nrro
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<Doronretpn.recrrr.rc xapar{Tepr{cr!r1{rr NGC 432{

2So

I

fl,norqa4r cBeqerrlg B BoAopoArrr,rx Jrrrrrr.Ex, RB, cen
Ayrr{
CeerfiMoctr n HU or nceft qenrpa;rsnoir o6nacrr,r la-
rarrrxr, apr/c
Mepa alrucculr
Cpegraa BJrer{rpourrafl fifiornoct.s, cM-3

Macca nounaoBaEEoro ao4opoga, M"
Macca sceii qeutpanruoft o6aacrr raJrar(rrrn[ B rrJro-
qagne 22x23", Mo

50

2 ,7 .1gss

1070
1',73
100

3. 10e

70

1 ,02 . 1030

935

7,ta
6.106
7,6.10e

,(,ra onpe4eJreur4-E BJrenrponHofi nnoruocu{ }ro)nuo cpaBHr4rb Me}fiAy co-
6ofr. nurlrmw ue6yaapuoro gy6nera IS III 6717 A z [S II] 6731 4,U71, HoropEre
AocrarosHo r4HTeHcrrBHbr s NGC 432L, enettrpolrlrafl fiJrorrrocrrr, troJryrreuua.rr
DTI{r\r r{ero[o]u, paBHa ,-104 cn-a. flo otnolre]rr4ro t4HTeHcrannocreft nu:Ji-ufr.
/ (lN III 6548 + 6583 A)/1rr0 r{eroAor( Curona uo Hor{orparn\raM, paccqr-
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Talrubrrvr B [18], orpeAeJreua eJrer(rporrHa.fl rerrileparlpa T":8.103 K. O6lr-
nrre cepbr rd agora rrpr4 orrpeAeJreHlr[ aJre(Tpouuofi unornocur ra aJrexTporsofi
TeMrrepaTypr,I trp[]Ir{MaJrocb HopMaJrbHbrM. lla cpaBHeHr4rr soronerpruecHrlrx
u ctrel(rpaJrbHbrx xapafirepucrur( rop.flrrux rr.flrerr NGC 4321 Btr[Eo, qro
aJreKrpoHrrbre trJroTHocTI{, otrpeleJreHHbre AByM.s paBHLrMrr MeTo[aMr{, c,rJrbrro
orrtrqarorc.fl. Dro paBJrurrue roBopr{r o roM, rrro pactrpeAeJreHrre r{oHr{BoBarr-
Horo raaa B rop.flqux rrfirlrax NGC 4321 HeoAHopoAHo. CHsaHHocu, cpeAr,r

6 : NJN 
" 

Arfl ropflsux rlf,reu NGC 4321 paBua rpra6rraararemuo 1.0-4. Tor-
ga a${exruanuft pa4zyc rrailysarcqeft o6nacrz otrpeAeJrflerc.E coorrromerrtreM

o__
fra,b: Ry' 6

fr. Erra NGC 4321 6.nzsoK tt f7 nc.
4rT9p Bbrparflaer 6naro4aprocrr yL U. flpourax, H. H. gynaery,

B. tr{. Ilpoutr(y Ba Irpe[ocraBJreur,re yHuHaJrBHoro sa6;rrogareJrbr-roro Mare-
prraJra, a ran?fie npraanareJreu r4M r{ B. A. Bopouqony-BenrrrMr,rrroBy Ba p.sl
xpurrrqecxux saMeqaHrrfi r,r noggepxrny B trpoqecce BbrtroJrHenzr pa6orrr.
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Tor,r LIX, 1979 r.

CI{CTEMA TIPEOEPASOBA TEJIEIA HATIPflEMTIITfl
,qJlfl AJIEHTPOIII4TAHITfl

OPEI{TAJIbHOTO COilHEIIHOIO TEJIECT(OIIA OCT-I

A. B. Bpync, JI. I. Jlulrancrurfi

Ilpraro4rarcr otrucaulre ycr:poiicrna sJrexTpotrrrrauza op6uranbroro coJrEeqEoro reJre-
cl(otra crallqr4ra <Cauror:-4>. Ouo coctorar trB p.EAa upeo6paaonatereft, o6beAuEeEEBrx B enu-
Eyro crrcrel{y, rr,rpa6atuaarolqyro ueo6xoArzM}re uepeMeEEBre tr trocro.EEEBre Earrp.ErneEtrrr.

THE DESIGN OF THE POWER SUPPLY SYSTEM OF THE ORBITING SOLAR
TELESCOPE, by A. V. Bruns, L,G. Limansky. - The power supply system of the
Orbiting Solar Telescope from the <Salyut-4> Station is described. It contains some trans-
formers integrated in one system rvhich makes all necessary alternative and direct cur-
rents.

_ Hayunue upra6opr,r op6urarE,Hofi crauqran troJryqaror aJrenrpoaHeprr[rc or
6oprouoii cerrd, rrr4raeuoft 6y$epubnr axr(yMyJr.flropoM 6arapeu coilHeqHrrx
SJIer{eHToB. C qelr,ro rIoBLIIleHrIfl l{aAe}fiHocrr{ mr{Hbr trtrrraHz.fl He coeAIrH.flIoT-
c.f, c Hopnycorr craHrlr{ra. XapaHrepHoe AJrfl afiKyMyJrflropoB r{BMeHeHue Bbr-
xoAlroro Harrp.E)r{errr{fl B BaBucuMocru or cretreErr ero Sap.Elr(n rpe6yer rpz-
MerreHr4.s cra6ranrzaaropoB B ycrpoftcr:aax fllrrarrrr.E aJrefirpor{Hbri cxeu. He-
o6xoArauoe B p.qAe cryqaeB coe.ur4Heurre ognoft rzB rrrr4rr uziaroqero HatrpflEte-
E']1'fr c r(opnycoM r\{oEter 6rrtr, o6ecneqeEo c rroMoq6ro pa3BflBbrBaroqr4x trpe-
o6paaonarerefi.

B cocras op6r.{raJrbHoro coruerrHoro reJrecnona OCT-I (crvr. c. 3t) nxo4ur
qelrtfi Pfl,q Paarl4.rHblx gJIer(TpoI-rHErx, gJrer(TpoMexaHr4qecHrnx, aJreKTpor{arpe-
Bare"rrr,Hr,rx I4 Apyrr4x ctr{creM, AJrfl noropr-rx ueo6xogrzurr coorBercrByro-
r{I,Ie llarpfl}r{eHr{.4, IIo uouuuaJrr,Hbrl,r BrrarreHrr.fiM nrrxo4noft MorqHocrr4, cTa-
6lur,Itocrll rr r. A. nce uotpe6nocrr{ r\roryr 6rrrb csegeubr n rrflrr,r rrcroqur{HaM,
IarolII,\1 1\{ cJreAyron{Lt e }raIIp.rrrr(eHl4.rr :

1) uecra6znrzaldpoBanuoe rlocroflHrroe HarrpflErel;:we 27 B c nrzmosr,rM Brra-
qeHr,reM roxa Ao 15 A;

2) uocroanuoe Hanprrlr(euue 22 B c uorpe6JrrreMhrM ror(oM Ao 5 A w cra6u-
nusaqueft 0,15 B;

3) cta6u,uuallpoBarrlloe fiocroflH]roe Hatrp.E?r(eu]re AByx nou[nauos 20 ra

7 B c roxor\{ uorpe6reur4s ao 2 A;
lt) cra6mnmar4poBaHuoe trocro.flrrlroe rrarrp.ErfieHrire 1500 B 4nx truraHurr

{otoyulroxr4rer.E;
5l) ueperr,renuoe c:ra6zru{3r{poBaHrroe HatrpEE(eHtre pa3rr{sHbrx r{oMuHaJrb-

Hbrx Blraqeurafi c .racrorofi 2000 Iq.
,[,;rR uonyuenzx Brux Hatrp.rrxteuuft 6rr.na paepa6oraua eAr4rra.fl crrcreMa

upeo6paaonarenefi-cra6rrJrr4BaropoB. Crpyxrypuaa cxeMa cr{creM6r lrao6pa-
Eteua Ha puc. l.

Vcrpoftcrna reJrecxotra, uorpe6.nxroqze 6o.nrmze Motr{Hocrr4 z ne rpe6yro-
q,r{e AJr,E cn oefi p a6o:rr,r cra6ztrHoro Hatrp.E}HeHEfl , rut rarorc.E Hetrocp eAcrB err-
no or 6opronoft ceru (clrcrenmr 5 xo.u.rrulraropuoro 6roxa w 7 6tona'cner(rpo-
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Pnc. 1. Ctpynrypuaa cxer\ra crrcreMrr npeo6paaosarereft Eatrp.Err(eEug

.I - cradr,r.ru,rsarop Harrpalr(eHrrr 6opronoft ceru. Brtxogroe Harrpff,rieHr.re - 228;2 - upeo6paeoBareJrr,-
craOumlaarop, DblxoAnsle Harrp.E)fieHrra 7 n 20 B; , - reHeparop nepeMeHHoro Hanp.srr(egr,IE, qacrora
2 Hfq; 4 - BbltrpEMl4reJlb-craol{rlr3aTop BbrcoHoro EanpE]r(eHrrfl, Bblxo[Hoe Hanp.E]fieHlrre 1550 B; ji 

-aJreHTpoHHDIe yaJIbI HoJTruMaropuoro 6uona; 6 - oJIeHTpoHIrbre yBJIL'r Br{ar{pHoro 6roHa; z - aJrel{Tpot{rrbre
ysrrr cneHrporparla

ZZ,A

Ptc. 2. flpran4ranuarbras cxeMa cra6ralruaaropa

rpa{a). HenocpegcrBerruo or 6oproBofr. ceru trriraerc.E craluilula.top ./. OE
' nrrpa6arrrBaer rratrpfll$elr,me 22 B, ranrnauuqecxu cB.flBarrnoe c 6opronoft

cerbro. Ouo zcuonrayerc.E r ycrpoftcraax reJrecxorra, He rpe6yror(ux coegrlrre-
EU.E rtrUII trUTaHlr.fr C nOptryCOM (Uanprauep, rroAorpeBareJrb B cr{creMe repMo-
crarr{poBauu.a H*-lpznrrpa). 3rtrM rr(e Hatrp.flrr(eHrzeM trrnrarorc.E trpeo6paabBa-
leilIZ 2 n 3.

flp eo6p aa on ar e tr 2 BbIp a6arr,rB aer ABa cr adm nuampoB aHnbrx Hanp.E)fi eHE.E,
coeAuHerrHbrx c Hoptrycolr TeJrecHotra II [peAHasrraqeHHbrx [Jr.a nl4TaHtrfl rpaE-
EtrCrOpHErx CxeM.

Ilepeueuuoe Hatrpfl,r(eurre c qacrotofi 2 xfq troryqaercfi c troMoqbro trpe-
9_6p a a orare.rr.s .?. Ono uctroJrba yer c tr B crrcr eme p eryJrr{p o B arfit fl. TeMtrep arypbr
Hr-{ztrrpa, B cJreA.Eqeft cucreMe {ororuga, a raxxre rrr[raer BbrconoBonrT-
rrrft cr,ir6nrtraupoBanrrbrfi ruupxuz.refir, 4.

.[ur ua4extuocrz ocuoBubre eJrexrpo]rabre ya,rrbr npeo6pasonareJrefi paB-
MeqeELI BO BHyTpelIlIeM ?IIIIJIOM OTCeI(e CTaHIII4II. Bce anerneurr,r, KOTOpbre B
npoqeccepa6orEr Moryr BbrAeJr.ETE TerrJro, ycraHoBJrer{br Ha paAr4raropbr, oxJraEt-

_ ,/zf4 2-
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,qaeMbre trpfirryAr,rreJrbHbrM o6AyBoM BoBAyxa. Cra6z.rnaarop -/ trocrpoeu tro
cxeMe uMtryJlbcHoro cra'unnaaropa c trocJreAoBareJrbHblM (rroqeBblM aJreMeH-
rorrr (pzc. 2). Brrxo4uoe HatrprrlneHze alraJrraupyercfi cxeuoft ylpaBJregrr.s.
,{nr ororo .ouo 

rrepea orpaHr{q[rentnrrfi pear,rcrop ,Rl nogaerca ra 6aay rpar{-
Bucropa 7L, na aMr{rrepe Horoporo cra6vlzrpoua*rn [L a [2 coagaerc.fl otrop-
Eoe Hatrpfl?r{euze. Paasocrnr,rft cWHaJr ycrrJrrnBaerc.E TpaHazcropaMu T2 n f3
z yrrpaBJrfler pa6oroft ftnrosesofi cxeMhr. ,{rr yaenuseHu.fl qerr(ocru pa6orr,r
HrIoqeBaE cxeMa coAepmltr IIen6 troJrom(rzrenrnoft o6parnofi cBtrl:u qepeB AByx-
o6uoroqurrft gpoccelr, Z.

flpr orxprrrbrx KrroqeBbrx rpalrar4cropax auepru.E za 6oprorofr. ceru tro-
CTYIIAETB IIATPYSI(Y IT OAHOBPEI,IEHHOHAI(AIIJIIIIBAETCflBMATHUTHOM trOIIE TBYX-
o6lrorosHoro ApocceJrfl L tr rua eMxocrlr C2. lIocrc Barpbrrufi Hrroqa Ea-
I{orrrr_errHafi B rduAyr{ruBuocrlr L erueprwn sepeB Arrog ,[5 r,epegaerc.tr B rrarpya-
Hy. 9ra6rarriaarop Mo)fier pa6oram nprr rzBMeHeHTtu flr4raroqero Hatrpflx(eulrrl
ot 23 4o 348 ttrzMeer ItIl,( ue xyrue g2%.

Cxelra npeo6paaorareJr.fr 2 upegcraueHa Ha pzc. 3. Ilpeo6paaorareJrb trr{-
Taerc.fl cra6unwawpoBaHrrhrM Harrpfl?fieHr4e*r 22 B. Ero HarpysHa riBMeH.Eerc.E
B rrpeAeJrax 20% or HoMfiHaJrr,Hoft. floarolry [Jrfi cra6znuaaqrdu BhrxoAuoro
Harlpfl)r{elrr4n 6t;no [pr{Mener{o aMrrJrr{ryAuoe ytrpaB;rerrrre peryJrr4pyrorTrrMr(
TpaIrslrcTopaLrI,I.

_ - Ilpeo6pasoBareJrb nr,rpa6arurraer ABa cra6unzawpoBarrubrx Hatrp.rr?fieuilfl
20u 7 B, ranraaru{qecftr.r paaBflBarrr,rbrx or 6oproaoft cerr. O6qar roqrta arux
Hanpfl)r(eur{ft +20 u -7 B coegzueua c RoptrycoM ctryrrrr{r(a.

flpeo6paaonareJrb cocroltr r{B BaAalolqero reueparopa, ycrrJrr/rreJrfl MoqHo-
crrr, _cr{cre},rbr yrrpaBJrerrufi I{ HetrpepbrBHoro cra6z.nzsaropa [Jrfi rraup.E]fie-
swn 7 B.

3a4arorqr,rft reueparop Br,rtroJruen tro cxeMe reueparopa Poepa r{a rpauatrc-
ropax T1, T2 ra rpanc{opMarope Tpl, c nropzuuoft o6lrornz noroporo cuuMa-
ercfl lratrp.E)fieHrie trp.flMoyroJrruoft {oprurr c sacroroft 1200 fq, 0ro uauprxre-
rrue qepea crzcreMy yrrpaBJrerrrzrr rrocryrraer na 6aarr rparrar4cropos T5 u T6
yclurr,rroJr.E MorrtrHocrr{. Tpauazcropr;, Ti u 76 narpyxeur,r Ha cranosoft rpanc-
{opuarop Tp3. Bropuquas o6uorna Eroro rpauc{oplraropa BrrtroJrHerra c or-
BoAoM or cpe4uefi roqnI,r (nrrno4 6), ara roqxa .flBJr.Eerc.fi o6qeft AJr.s Eatrp.fl]fie-
r,nn *20 v -7 B. C qe.irr,ro troBbrrtreHrt.fl HaAe)firrocrrn fi yilys[eu\rfl aJregTprr-
qecHr.rx troHasareJreft rnrnpauzreJrr{ BbrtroJrHeHbr tro AByxtroJrytrepuo[rrbrM cxe-
uan. Hanp.sxreuue c BbrBoAoB 4, B rpancSopMaropa TpS acnom,Byerc.E AJrs
tro.rryqsHrr trocro.rrHrroro Hatrp.fl)fieHun 20 B. Ono nrrnpau rrflerctr gr,ogal,m [7 w

,[10, $um,rpyerc.Fr RC-$znrrpov C2, RB, C3. Hanpamenze 20 B uctrorrr,Bv-
ercfl.\rtr co3AaElr.rr orroplIoro llanp.rrlr(eunfl Ha ArzoAax [5 n,(6 u Arrfl trtIraHE.rr
ycvilfirerrfr. r{a rparrBr{cropax 74, 73. Bropzuuan o6lrorxa 7p7 aa4aroqero
reHeparopa coeAr{Heua c fiepBr{quofi o6uornoft tpanc{opuaropa ytrpaB nre:urn
Tp2 uepes trocronoft Br,rrp.sMzreJrrr Ha Ar{oAax [1-[4. Harpyaxoft arrnpauu"
Ter.rr flBJr.flercfl rpauardctop 73, ylpaBJr.EeMbrft rpauazcropov" 74. Haupame-
Hr,Ie Ira ueprzunoft o6uo:rxe rpauc$opuaropa Tp2 uBMeuflercs trpotropqfiouairr,-
Ho Berr{qr.rHe yup aB Jrrrrorqero Harrpfl }r(eHr{.rr Ha RoJrJreKr op e T 4.

Ilepevenuoe Hatrp.E)fieur{e c BbrBo4or 5 u 7 sropauuofr o6uornz rpauc{op-
Maropa Tp3 :zcr.or,nayercfl [.rr.rr troJrylreuru.s [ocro.flrrrroro cra6anuaupoBauuoro
Earp-sE(eHVs * 78. Ilepeueuuoe Hanpfl)r(eur(e BrrtrpflMJrflerc.rr ArroAaMn ,[B w
[9. CrramilBarrrre uy.nr,caqzfi Br,rtrp.flrfJreHrroro Hatrpfl]fieurd.rr ocyrqecrBir.Eercfi
r(ouAencaropavu C4 a C5, a rar(Ere EetrpepbrBEbrm cra6wtuearopoM Hatrp.srte-
Htr.fi, BlrtroJrueur'rr,rMHa rpaHar{cropax 77, TB wT9. Oco6eHrrocr.flMrr aroro cra-
6z.nuaaropa .rrBJr.Elorc.fl: Bxilroseuue perylrr4pyrorqero rparrsr4cropa B rroJrolmz-
reJrr,Hyro muHy Bbrxo[Horo Hatrp-E?r(eErra 7 B, a ran]He croco6 BaAaHufi otrop-
rroro Hatrpfl)fieHrzfi. Iloc;re4nee BaAaerc.rr eJreMerrraMu I11, Rl1 a /{12, R12,
r(oropbre Bnrroqenbr tro MocroBofi cxeue. IJa o4uy AzarorraJrb troAaerc.E BbrxoA-
Hoe Harlp.Elr{enrre, Bo BTopyrc [uarorraJrb Bltilroqenhr aMI4TTep ra 6asa rpauBrltc-
ropa 79. Ha peaucrope R10, BnilroqeurroM B KoJrJreHropuyrc qean Tg, BbrAe-
rfl.ercfr. curuaJr ytrpaBJreHrf.fl AJr.E rpaHar{cropoB TB u 77.
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,{nr xourpoJr.E Hatrp.f,}r(eHr{ff rra [rr,rre -20 B no qenffM reneMerpr.r[ trprt-
MeHeEa cxeMa cMeqeHufr ypoBHrr r{alprl?fierrr4s ua craluJrrirrpoEax [13, /I 14
tr peBucTope .Ern. 0ro troBBoJr.ser He roJrbno noflyqrlrr, r(orrrpoJrbrroe troJIox{I,I-
TeJIbEoe Ealrp.srfieHlle oT}ro_cfiTeJrbllo Hopnyca cnyrrrr4Ha, Ho u cyArirr, o EaJrr4qr{u
Eatrp.smeuu.q Ha rrrurle +7 B.

Ha pzc. 4 npegcran.rre,a cxeMa upeo6paaonareJr.E-reHeparopa trepeMe'rroro
qanp.srfieHrd.s. Ha ero BxoA troAaerc.fl cri6unuel,porun ro6 oao-pr*d"re 22 B,
Ou oup.a6arbrBaer 

lr^ep^e[eHr{ee Harrp.fl E(eHr{e np.fl Moyro;rruofi 6p", d;;-
6z.rrsnoft sacroroft 2000 lq. rlpeo6paaonareJrb cocror4rr t4B BaAaroqero reuepa-
TOpa oEopHoft qacro:rr,r, trpelBapr{TeJrbHoro ycr,rJtr,ITeJr.E v. ycurrri,.Teilfl Moq-
EOCTU.

B xasecrse reueparopa ouoprrofi sacrorhr ucrroJrbayercfl czMMorpusubrfi
uy.rrrrzaz6parop c noJrJrer{Toprro-6asoarrMz eMHocrrrbrMrr cBtrBfrMU.. Or'prruol-
EeE Ea rpaHsucropax T1 tt ?2_. [etureJrB qacrorEr cocrour u3 czMMerpuqEoro
rpurrepa^rra rpau8r,tcropax T5 w 76. SanycK rptrrfepa ocyqecrBJrfierc.E qepes
ArloAf,r I2 y 13 Ha coorBercrByroqre ,ron.rrerroprr. tz"nrn'ytrpaBJregu.tr [Jrs
trpeABaprlreJrBlroro ycu.ilmrerrfl cHrrMaerc.n c pe3ucropos RLL n -R-/8, annrouen-
ur,rx B oMr4rreprr rparraucropot TS n 76.

- flpegaapurenr,srrfi yczrurenr, BrrrroJrger{ Ha rpaHgucropax ?s u 74, ux
.6aarr rarrBaHnqecxrr cB.rrB-aubr c ar[vrrepaonra ,rpaujzcropoB 

-?s n 76. vcutu-
reJrr, Harpy)fielr Ha rpano{op,r,rarop Tpl. Ireazcroprr Rg u RlS orparr{qr,rBaror
MancrrMaJrr,Hrrfi rox rpausucropos TS a ?4.

Haupaxrenne, c,zMaeMoe co _Bropr;rx o6uoron rpanc{opuaropa TpI,
roAaerc.s na 6asrr rpar{Bucrop on T7 u T8 ycz.nz.reno ,ioq"ociz. pdaz.r,ip"i
R19 z. R20 cnymar Anfi BbrpaBEzBaur(fl BxoAubrx xaparrepucrun rpaustrcro-
poB yczJrzreJr.E Morr{Eocrz. TpauazcropH T7 u Tg uirpylienr,r ua inrxo4uofi
rpauc{opuarop Tp2. c nropzunux o6lrorox rpaucsopniaropa cguMarorcfi He-
o6xonznrue trepeMerrubre Eatrpfllfi eH v.fl. AJtx ctrcreM TeJrecnotra.

_Ha puc. 5 upe4craurerra cxer{a Bbrtrp.sMzre,n-craln,,usaropa 4. ou s'r-
pa6arrrraer trocro.rruuoe cra6mnmauponadnoe rratrpfl?r{eEtre 1550 B gna nzra-
nza SoroyrvurolHlrreJr.rr aHctroHoMerpa. Eror a.rrenrp-onmrft yaen ysraHoBreE IIa
6.rowe ctre*rporpasa a otxprrroM r(ocMoce. Teuieparypa *opoyca ctrefirpo-
rpa{a uBMeHflerc.rr B rruaponux trpeAeJrax. c yueroil ,rr', ,r,coryaraqr{ourhrx
oco.6eusocrefr npeo6paaonare.nr 6rr.n cxorcrpyupoBag *ao 

"rudrruatrpoBarr-ur,rfi nrrupnMr4TeJrr,, a He aBrorrounrrft reueparop. Ero aaAaroqzft ren6parop
fi YCV.TIIZTETIb MOqHOCTI4 HAXOA.IITC.A BO BIIYTPEIIIIEM trOMEqEIIT{Z CTAIIqZII.I{a nxoAnoft paa4enzre.rrnrrfi rpauc$oporarop rroAaerc.rr ur{raroqee Ha-
np.Elr(eErre or orAeJrbHoft o6nrorxra npeo6pasoraren.s 3 (cm. puc. t). c nropzv-
uofio6nrorxtr paaAeJrr4reJrlrroro rpanc{ofrrrarcpa Tpl ,larp.irx"rze qepeB Atro-
4u [1, ,[2, rya\:nuop TZ z peiucrop RZ noaaerc r, t'orur-arorqrri rpa,c-
{opuarop.. Tp2. Tpanaracrop 71 upoxbAuoft, on peryJrr{pyer }ratrp.fr}r{eHrre Ha
nepnuvnoft o6uorxe rpanc{opuaropa ?pp. Haupimeuze c e"o nropzvuofi o6-
Mo',r'Hlt troBbrmaerc-s I{ noAaerc.s rra rrapafinetsur,rft BErup.EMr4TeJrr c y,qBoegrleM
Hanp.qlHeHllx. Blrxoguoe llaflprl]fienze onpe4eJr.rrercrr cia6zrosonsravw JIl-
Jr4...Pesvcrop R4 orpa,r{snBaer ron uepea cra6z.rroaoririr. ToH, opor"r,u.-qzfi vepea cr:a6rz.noeo.nmrr, .flBr.Eerc.s BxoArrbrM 

'onoM 
,prrrr"r'op a TS.rt 6aee rpsl,gcJopa TI nogxtrroqe' ycurrrerrb Ha rpar{ar4cropax ?b u TS.

J-{eno'qxa R2 n3 orpaHuquBaer MaxcuMaJrbrryrc norpe-^6rre.nyro Motr{Eocrb or
upeo6paaonareJr.E 3. S.rreuesrrr cxeMbr 14 ci ,pe4o"parr* u*o4rry, q"o"
rpaE8ucropa T3 or rr],{IyJr6cHbrx trepelpysoK rro Earp.frrfie}rrdr." d.rr"rop
15 " HolrAerrcaropu c4, c5 o6paayror fii-6zrurp ,r*lolro"o Hatrp.rrlr{eHu.rr.
u pe3l'Icropa 17/ cEmMaerc.rl rratrp.rlln€Hr{e Ar,s HoETpoJr.tr Tona, IIpoTeHaroqero
sepes [errrre.rr {oroynnoxrrare;r.s. Peazcrop Rs i cra6z.rrrzrpoi [7 ctymar
AJI'I 3A]qUTEI BXOAI{bIX r1EUEfi TEJIEMETPUZ OT IIEPEHAtrP,fI}I{EHI4.II.

Pa6ora crrcreM*r B cocraBe reJrecxotra ocr-t # raooparopnrrre rzctrrrra-
HI4.[I NOHAEAil]a EE BbICOfiI4E ARCIIJIYATAIIVOHHbIE HAqECTBA.
NIaft 1977 r.
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A }I A A E M 14 fl. II A Y II C C C P

TI [J B E CT!IfI I(P bIMC H O ft AC TP O O I4 S IIIIEC }IO IA O B C EP B AT O P I{ II
Torrl LIX, 1979 r.

crrcTEMA IIIIUPOBAHI{fl

. OPEI{TAJIbHOTO COilHETIIIOTO TEJIECITOTIA

A. B. Bpync

Paccuarpranaerca ctrcreMa rrrAtrpoBarr.rff op6ntaur,uoro corne.ruoro reJrecrotra, co-

crosqaff uB otrrtrsecfioft cregaqefi ctrcreMlr ytrpaBJreEzfi r ycrportctna BI4ayaJrDEoro RoEr-
pora. IlpznoAtrrcrr otrEcaErre crpyrtrypuofi cxemr crrcreMf,r ytrpaBJlelrrrs, a raxx(e oco6eu-
Eocrrr trpuMeuessoit noucrpyxqtrr,r Aartrur(a rosroii opuerraqtrIr u peAyr(ropoB trpuBoAa.

THE GUIDING SYSTEM OF THE ORBITING SOLAR TELESCOPE, bY A. V.
Bruns.- The guiding system of the Orbiting Solar Telescope is described. It contains
optical follower and visual observation system. A description of the block diagram and
the principle of the design of the fine sun sensor and servo driver are given.

Itax n B reJrecxonax Arr.s rraBeMHbrx Ha6rlo4enr,rfi, cr,rcteua ruAupoBaHr(fi
op6rararbHoro corHesuoro reJrecroua OCT cocrolrr r4B noMtrJrer(ca DJIeRTpoIT-

Er,rx, orrTl{no-MexaHr4qecr{r4x tr{ orrTr{Ko-SJreKTpoHHbrx ycTpoftcTB, cJlyffiaqux
,qJrfl BlrrroJrHenr4.fr raxr4x onepaqldfi, r(an o6uapyll{eHr{e Ha co.lrHl{e aHTuBHbrX
o6paaoaanr.rfi. utru Apyrux o6bexros na6rrogeHzs, coBMeqeHI,Ie I,IBo6palr(euu.E
o6bexroB co rrleJrr,rc clexrporpaSa z noggepx(alrfie Br,r6paHuoro troJlolr(elrtr.fl
otrTrlrqecKoft ocv reJrecKona B TerreHr,re Bcero BpeMeHI/r aHctroHt{poBaHI4.E ctreKTpa.

Xora upegcraBJr.serc.tr BoaMolr{HbrM perrreHrre Bcex arr4x BaAaq c troMoqblo
6opronoro, rroJrlrocrbro aBToMarzqecxoro ycrpoficrna, Ho otrTtrMaJrbrrblM c acr-
po{uavuecxoft rorrnr,r BpeHlr.rr cJreAyer cqrrrarb Hetrocpe4crBeHrroe yqacrl,Ie qe-
JroBeHa B AByx otrepaqr{.ax: o6napymentru Ha Conuqe o6reKron Ha6ilIoAeHtrfi
rr HaBeAeHr{r.r Ha }rzx TeJrecHona, Bce ocr:anrHhre AeficTBr{.E, cBflsaHHbre c troA-
Aep,fiaHrleM nrr6panuoro HarrpaBJreHrrrr, Br,rtroJrH.flIorc.s aBToMarl4lqecxoft cuc-
rertlofi.

Crpyxrypua.E cxeMa cvcreMr,r rr,r4a op6raraJrbHoro corHeqHoro reJrecnotra
npilBo[r4rcrr rra pr4c. 1. Ona cocro]4T r43 AByx ocHoBHbrx .racrefi: ctrcreMbr ytr-
paBJreHrn[ noJro?fieHr4reu zao6pameHza Conlrqa r cr{cTeMr'r Br4Syalr}'Horo Kor{T-
poJrff.

Cracrelra Br4ayaJrbuoro KorrrpoJr.s trpeAnaaHaqeHa KaK AJr.s co6crBenuo
KolrrpoJr.fl rroJrox{errr4.s r4so6pameuurr, rax fi !,rrfl. ua6.nrogenra.rl r(ocMoHaBToM
lrao6paE(elrza Connqa B ryqax ao4opoguofi ilrn:urttr I{o c qe.nr,ro o6uapymeuzx
rra HeM axrrzBHhrx o6paBoBaHr4fi ra {ororpaSuponanza rroJrox(eHrr.fl rzao6paxte-
Hr4.E uccJre[yeMoro o6paaonaHz.E Ha ]q,eJrrr c[exrporpa6a. B rree BxoA.fir: ABa
trJrocHrax SepHaJra, ABe Jrr4H3r,r r4 or(yJrflp, cJrylfiarqze AJrfl rrepeAarrr4 r,r3o6paE(e-
nzr Connqa or trtreJrrn ctrexrporpa$a x r.naay HocMoHaBTa, yar{orroJrocnrrfi rau-
rep{epeuquoHrro-noJr.flp\raaqrroHHr,rft Ho-{lrnr,rp rd KrllloitaMepa rroJr.s, AeJIaIo-
qa;r crrrrMr(u, neo6xo4rzMr,re AJrfl noc.ue4yroulefi z4eurzSuxaqvlr Ha6Jrrogeunfr
(nogpo6Hee cM. crarbro c otrr{caur4eu OCTa [1J).

B aa4auy clrcreMlr ynpaBJreurrfl rroJrolrtenraeu Conuqa BxoAr4T aBToMarrr-
qecxoe BbrrroJrr{er{rde Ma}reBpoB tror4cna Connqa, rpy6oro }raBeAeHlzfl na Hero,
trepexona Ha ytrpaBJrelrl4e roqHLrMI{ AarqllxaMz. fi cra6ufir4gal{ulo rroJroE(errl{E
uao6pameuras. Oua H{e ocytrIecrBJr.Eer trepeMelrleurze uso6parxenraa Couuqa r
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t(aao'
KdHapz

noJr,q

.4a -
qz"/7trl crlt"tver/z

Prc. 1. Crpynrypuan cxer{a crncrerrbr rr.rArrpoBarrfis

Ptrc, 2. Ctpyxtypraa cxeMa cr{creilrbr ytrpaBJreur{.t
I - Aarw.rK HaJIagrIE Co,tuqa; 2 - Aar.rlrn onoHqanu.E rpy6oro saBeAeHrrr; A - fionragAHoe Jrorr4qecl{o eyclpoficrao; 4 

-EaTtTtl:s.vt 
rpy6oro HaBeAerrr4E to ocw X;5 - EaTrrurt rourroii oplreuraqrrr [o ocn Xi 6 _r{oMMyrlrpyoqeeycrpofictno;7-fieperJrloqareJrbrryBcrBr4reJlbrocTu;g-ycurr4Teflb;9-6a3oBhriiEe-

MOAyJTATOp trO oor4 N; 10, 11 - ocuosHofi u pesepBHbrit [BUrareJM trpr.rBo[a no oca x; ]9 - peAyRrop;l3 ...- ycrpoficrBo pJ rHoro yfipaBJreHrrfi; l4 - AarrMn rovnori opr.rerraqrr[ Eo ocu y; lS _ ffaruult rpy_0oro HaBeAeHI'rE rlo ocl'r Y; ]6 - HoMMyrlrpyroulee ycrpofic,rBoi 17 - repeftrorrarerr, qyBcrBr4rerrbsocrrr;
'?8 - ycurrrerbi 19 - {asonr,rft EeMoAyJrrrrop uo ocu y; p0, 21 - g"r"are,rM nprrBoAa fio ocr.- y,, zz --
IreAynrop

irro6oe rroBoe troJrorr(euze B npeAeJrax rroJr.E Bperrr4.E B coorBercrBrrrt c cr4rgaJra..
Mrr ycrpoftcrBa pysEoro ytrpaBJreHr,r.f, .

crpyxrypna.E cxeMa cr.rcreMhr yrrpaBJrerrrrfl z,o6pa)fie'a Ha pr,rc. 2. oua
COCTOUT U3 ABYX UAEHTI4qHbIX CJIEA.fIqI4X CTTCTEM C O6qT4M ROMAHAEbIM YCTPOfi-crBoM, ocyqecrBn.srcrqr{M aBToMarTtqecftufi trepexoA or BbrrroJrr{eEtr.fl oAHoro
vaHe_Bpa r( npyroMy B saBr4cr4rMocru or HoHr(perEofi cr,rryar{urr. Snenr,s c 4 to
12 o6paaynl_cr(creMy ytrpaBrreEr.rfi tro ocrr x, c 14 no 2i - rr"rury ytrpaBrre-
rrtr.fl tro ocvtY. Houaugnoe ycrpoficrno cocror4r uB BBeHbeB l-s. B"aniese LS
sopuzpyerc-E czrr{aJr pyqEoro ytrpaBJreEu.s uo xaurgoft HoopAr{rrare.

Pacclrorpzrt pa6ory crrcreMr,r Ha trpuMepe y,'paBne,rr.fl tro noopArd'are x.
flouaAaurae B orce* nayunofi auualaryprr crarrqun corHeq,oro cBera otr-

peAen.flerc.fl (AarqtrHoM E^ailuqlI.fi co.rruqa> 7. flonyuza curHaJr, r{oMaHArroe
iloruqecHoe ycrpoficr:no .? uogx.nrouaer K r(orrrypy cne4aqefr czcreurr Aarqul(rpy60ro HaBeAerrr{.fl 4, yctauonaenunrfi Ea MoETUpOBHe CJreA.Eqero Sepr(aJra
reJrecHotra tr coeAuHeHnr,rfi c ABr{}r(eHzeMtrocJreAEero cnepe4auefi 2:1. cirua.n
paccouracoBaHr4.fr, Bbrpa6orausrrft AarqzRoM, upotga ueo6xogzlryro o6pa6orxy(yczneure, qacror,yro Koppe*qrdro z r. n.) ru 6roor" 6, S;9, oo4aer"r""u
oAr(rr r{s EBzrareneft: ocnonuofi 1.0 :iltru peaepnnnfi 11. npasoga aeprara (noa-
Molr(Ha ?afirr(e ux oAHoBpeMerrua.rr pa6ora).
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Ilocne orpa6ornu paccoglacoBaHl{fl I4 IIaBeAeIII{fl Aarquga na CO'nuqe Cne-

.Aflqee 3epHaJro oHaBbrBaeTc.fr noBeplryrrrrM raHl{lf O6paaolr, uro orpaffiaeT
,CBeT Ha IJIaBI{Oe BepI(aJIO TeJIeCHOtra. ECreCrse11Ho, qro IIoc'rleA}Iee 11pougxO-

nr,rr rrpr{ yCJI9BI{I{ oHOIIqaHLI.fl lpy6oro HaBeAeIII4-fI no o6eI'IM I(oopAI{I{araM'

Cunr, ,ooaBltrIIft Ha IJIaBIIoe BepI(aJIo, orpamaercfl B cl{crel{y reJlecgo[a I{

B00npr.(Hr4}raercfl Aarq[KoM O]roHqaHrdfr rpy6oro IIaBeAeII[n 2. ou cocToI{T u3

uetrrpex cforoaneuenToB, pactroJroEterrrrbrx B paSHr,IX qacT.flx cBeToBoro trysHa

,aoa6ooou. Br,rxo4rr {orOJ;reuurroB BIt;1loqeubl B 71o1uqeg1oe (7I0, qro I{SKJII6-

qaer BbIAaqy CI4II{aJIa or CJIyqafiHbIx sacBerolt. floc.ne oKoErIaTeJIbI{oIo Ipy6oro
rraBeAelrl4.ft I(OI[aHAIIo-JIoIuqeCHoe ygrpol{crBO OTKIIoqaer [arql{H rpy6olo Ha-

BeAelrll.fl , I{ ytrpaB Jrerrr4e npolt SBoAIrTcfr AaTqr4Ito}I roqHoft opI{eIITaqI{Tn 5.

O^uonpelleirro c nepe*rroqe,rdeM [a?qu*oB Ipy6olo u roq'oro HaBeAeHI'La

RolrarrArlo-JroruqeoKOe ycrpoficrno [p0I{BBOAIIT I{SNIoHeIII{e qyBOTBI{TeJILHOCTI{

pyarHoro ynpaBJrer{lr.rr 13; no BpeNr.fl pa6orDI rpy6LIx Aarql'lltoB BJIr4.flHI4e pyseK

lyonero-ero. B pexrzue roqHoro HaBeAeHr{.rr troBoporoM pyselMo}nHo BBoII{rr,

B Cr{CreMy CIIII{aJI yIIpaBJIeHLItr, CMeqaIOII{uft zao6pamelJl4e COJI}Iqa IIa qeJIII

,creKrporpaSa ua 1-2,0'. C noMorqlro AonoJIIIIITeJIbIILIx opraHoB pysEoIO ytr-

paBJreHr{fl BbrrroJI}IfIIOTC.fl CJIeAyIOtrII4e Onepaqtll4: I4sMeHeHI4e qyBCTBtrTeJIbIIOCTI{

TOTTHLIX IaTqI,IHOB OpI4e]ITaI{fiIlf I4 BKJIIO{OIII4I0 OCIIOBHOTO I'I peSepBHOIO ABI{ra-

reJrefi cr4crerlbr cJIeAtrlqero nptrBo[a [o Kail{Aoft xoopgzr-rare'
oArrrain r{3 SrreNre}rToB, BO tr[HOrO]{ OnpeAeJrflroIqLI}I pa6oTy ctr{cTeMbl, .flBJl-'Ier-

cfl Arlrsr,rH rro,lolr{eHr{fl co,nuqa. cyrqecrnyeT 6olr,ruoe HoflI{rIecTBo paSI[rIHbIX

noHcrpyHr{lrii, cnoco6ur,rx BbrAarr, yneperrrlr,rfi BLIXoAHofi CI4r-IIaJI npu yIJIOBON'I

puaa"i.i^""sa;1au 0,5- !'. Ouz c ycubrorrrrclroJrr,ByrorcqBd)ororl{Aax HaBeNl-

HLIX COIIIeqIIbIX TeJIeCHOtrOB.

!,ra nareAeHr4fr na paSJU.rqHsre TosHr4 noBepxl{ocTrz co.irrrqa B TaHIIX CVCIS'

Nrax nelleMerqaror 4a1.rra1. floc.rle orpa6or6lzr paCCOIJIaCOBaIIId';I CJIeA'Itqa'rI CI4C-

TeMa c;a6uJrr{Bi,rllycr LrBo6pa}ficul4e coorBercrBeHllo rIoBoMy rloJrox(ellr{ro [ar-
qtr{Ha.

Hegocrarnolr TaHOfi nOHCrpynqtlrd rrp\IMeI{I{TeJIbI{o R ycJIOBI4fllvI pa6oTl'I

ua 6opry I{C$ clegyer carr4rarr, r{eo6xoAr,rrlo6Tl AByX [pSI{I43I4OIIII],IX NIeXaHtrl-

.qecHux rrpr4BoAots; oArroto Arrfi rrepeMetr{eHr4fl 6noxa [arql{Ha, Apyrol'o AJLfi [BI1-

}ITEIII{.9 TEJIECHOII A.

,(nn op6uraJrblroro coJrr.reqrroto TeJrecHotra 6rrua paspa6oraua cI{cTeMa C

rrctrOABr,rptlr6r1r llacloJlo;1tellldeM AarqI4Ka opI{eIITaq\1Id. tr{SO6parneHlle B IIeft 3a-

AaeT0.fr lle rdSMeHelrueNI IIOJIOE(eIII4-g AaTSI{Ita? a SJIeKTpI4qecHI',IM c[{etrIeHIIeM eIo

"yrrr,-rryr*ra. 
c ar.oft qeJrrrro BbrxotrHoe Hatrpfl)IteHue ,qaTq[Ha cI{JIaAbIBaeTc.fl c

"r"roror, 
Bbrlla6aTr,rBaelILINI cI4CTeMoft pyqHOIO ytrpaBJIeHI4.fl' u ToJIbIto 1"^:j:

eTOrO trOCTynaeT IIa Bxo[ SJIeI(Tp0IIHOIO yCfr.ItuTe[IfI. PaSrrOSeCze BCeI4 CZCTeMbI

rracrytraer; I{OBoft roql(e, Koop[I{Ilary Itoropofi Mo}I{Ho olrpeAeJlurb IIo xapaK-

TeprrcrrlHe [ararr4Ha. B neft cr{mrar AarqI,{Ha paBeII cuIIIaJIy ylpaBJIeHI4f c trpo-

Tr4BOtrOlOEtI.rbrrI SIrafioM 
c uoMou,r,rc otre_OseszArlo, qro raxoft MeroA HaBeAeiII{'E BoBNIo}fieH ToJrbKo

I{r4aJrbrroro AaTquHa opueHTaqtrrd c AocraTorll{o IIpoT.flEteHIIOft 3OHOfi ilfiHefiIIoft

SaBrrCr{MOCTr.,r Me?r{Ay cueqeurzelr l43o6pa?fi eHI4.fI I{ BbIXOAHbI}I CUr}IaJIOM.

Cauoe 6onrruoe ornJrorreHrde or ocr,r rpe6yerc-E trpl'r Ha6JrIoAeIrr'Iu npory-
Orpurir{ur. B orolr cryqae Heo6xo[r{Mo cri6unuaupoBar' u,o6pa}HeEtre Ar{cl(a

c-"r{a B TaHOr,r rroJroxte}rEr{, trprr noropol{ ero Hpaft [paHrI4rIecHI,{ BLIBeIeII Ba

npeAerrr,r qeJrl{ ctreH;p;"t;6. 6*oor,,"t''e arux ua6nroAelrl4ft 
'P9,qyel 

or Aar-
qz6a rrr{Hefiuoft aonrri 6ohrureft ylJroBblx pa3}IepoB Cornqa (>30')' C yverou

IIeTOSHOCTU I{BTOTOBJIeIIZ.g trl BOSMO}I{IIbIX paST'IOCTIIpOBOI( TeJlecKotra cJIe[yeT

r{MerL, pa6osyro }or!.y >)-40'l trpuqeM B JIIO6Ofi ro.qKe BOHLI AarquH IOJLI(eII IIMeTL

r(pyrr{B}ry xapaKrepr{crur(r{, AOCraroqHyIo Afl.fl tro.rlylleHl{fl o6q,eft rosuoctu

Bcefi cr4crelfbr t-2".
BocuonyHoHcTpyI(I{I4uAa.r'iII4Ha{or.oruga6nuuorromellMI{oIotrIeJIeBo[

retrcrro-A Aarqu* ,urpiur"rrfl [21. Xapa*repuoe trJIfl Hefo orcyrcrBl,e saBl{Ctr-

lirOCTI{ BeJrr.rqr4Hhr lIaueftuoft SOII6I OT yIJIOBLI; pa3MepOB [lOrul1a IIOBBOJI'EeT

JIeTHO noIlyql,rTl JrI4HeftHyIO 3OIly B 2-3 yr'uoer',rx AtraMerpa UoJIIIqa'
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.zr
Pnc. S. Ilpurqzu pa6ortr reEeBoro IATIIIIftA

fro rarx40ft KoopAr,are Aarqr* coc?otrr z3 AByx rerreBhrx a'aJruB,,pymqux
aJreMerrroB - na60poa frilacrfrtr^?-g6paanoro ceqe',n-*, Ba fiorop'rMtr Haxo-l,flrctr gna {oroo.ireuenra (pzc. B). Bmxolnofr 

"r"ruo-orJJro 6oroa.rreue}rra BTa-r(oM Aarnn*e B cilyqae pa60*r uo co.rruqy oopagurrrc.fl tr' Bbrpa,ile,I^.E
6r'a1

1(6) : Es\bhn\utuld0 : + Enrlb hn. 
{*2_Go,_ 46 + B)(6 _ o,)i +

6

+ f rr -- 2d)[arc sin (1 - 20) - +]] ,

rAe o - ynJroBoe orr(Jlo'errue ,qarql,Ka,or troJro*te*.,flt Tlpr. nOTOpoM (:oro_trPUEMEEK TOJIHOCTbIO sATEIIEE, 6: A/F - OTI(JIOEEHUE OC]/- AA?qI4ftA OT IIOJI-EOCT'TO Sare,err,oro troJrorfie,rr.fl, 0 - yrfiosbre paSMep.r co.iruqa B pa4,aHax,.Eol - erreprr.,r c t gfi troBepx,',ocr, $orrro.reura, h - paccro.frrru.E MelriAytroJrxaMr4 z-o6paetax u.rracrdn, b - gnzna troJrr(,, n _ q.,cilotrJracruE B Ha_6ope.
Brrxo4nofi cfirrraJr Aarqvfia trpeAcraBr.set co6ofr Tor(, paBHbrft paanocrzTor(oB 4nyx SoroaJreMerrroB.
/ (6) :1, (6) _ 1, (6).

flpu nouorqlr MeroAuxu, rraJrox(errgofi s [3J, 6rr.rr paccvzrarr, a sareM zaroroB_fieH AaTqtr-H_ CO CJreAyroqzMrr rrapaMerpaMlr:
cr : 90', qyBcrBr're^nocrr,ro garuzxa 

^g 
: I00 r,,xA/yr.rr. *ran, Eorl ::20 uA/crrr?, bhn :1.5.4 :2A cuz.

vcrauoaxa Aarquxa B otrTr,secnofi czcreue reJrecxona yMeH'rtrr{Jra troqru B.ABa pasa nrzHertnyro 30rry, Ho oAr{oBpeMerr,o rroBbrcr'Jra mpyrrrry ero xapaH_Tepr4cTur(I1r.

Ha puc' 4 upzae4eua xapar{reptrcru*a oA,oro arraJrr,rar.{pymqero eJreMeH-Ta' c,.ara.E uo co.rruqy neuocpe4craerr,o, axapa*repzcrzxa-garuzxa, pa60ra-Ioqero B cocTaBe TeJIeCfiOIra.

_ Barnnrrnt AocrourrcrBoM AarquxoB Ta*oro rritra .rrBJl.fleTc.s Mara.E cretre'b.Brrlzfl]]rilfr paccorJlacoB_aHu-fl uo ognoft fioopAlzuare rra BeJruqr4u;;;;;r;;;;;:
I:l::Y9:9 no gpyroft. Ha.rrzs,ne rar(oro Brrutr*rr^ BHarrr4rerrb,o BarpyA.Enroobl rraBereHrre reJrecHorra, a raHrfle co3AaBaJro 6ri ycaorraa nr,u uourar*rroBelru;laBroxore6aurafi s ctrcreMe cra6mrmaa4iru.

,--^-4-o*u',q,o ,fiecrr(ue rpe6onan"" 
"p"a""rJr.rrrorc.rr 

K AzHaMuqecHrM trapa-ytrp3" cneqaqeft cttcreMbr ocr. B or.izsze or HaBeMHbrx reJrec*orroB, Koro*pbre HaxorfircJT Ha trpaHruqecHz rretroABzrr{uofi 3eu.rre, aao""*oo B KOCMOCe.ycraEoBJrelr ua <rronsu*(IroM oc*oBar^ri 
"trporr,BoJrb'blM 

Ba*orroM ABl4,*enu.'.,(ame npn orpaHr4qeHilr[ c*opocrrn sroro ABr4]ne'rrfi o < 0,1 rpa4/c cJreA.sqa,
_0rr creMa AoJrlnua 14 lrerb go6p ornocm

D:o_0,1.8600:240c_1,0 1,5

rAe Q : * !",b - yrJroBa.Er oruz6na ovcreMhr.
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!'rrc. 4. Xapantepnctl4fiu Aarrrtrfia
{ - olluoro auaJlrrarrpyrcqelo aJreMeHTa, cn'rrar rro Co'ruqy; 6 - Aarquxa no ogrofi RoopArrlrare
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Puc. 5. Jlorapr.r{runUeoHas aMEJI[ryAIIafi xapaKTepl{cTllEa oIICTeMLI Cta6UUUAaquu wso6-

parr{e8trff

BtanzxycJIoBII.gxCytrq,ecTBeIIHyIOpoJlbHaq[EaIoTIIrpaTbpa3JltrqEoro
l)oAa HeJrrrEefinoctz, Harrpl4Mep ranofo rl'Itra' fiaK rIo{T' ofpaHuqeEue' cyxoe

fi;;";;;. ;:b; "yqt,tue"',n 
o6pasou MeH'nIor peaJIr'HLIe trapaMerpbr cne-

AflutrI{xCII0TeM,qaq,eBceloAeJIaflI4xHeycTofiqIIBEIMu.Tpy4rrocruBoEHI[HaIoT
raH)fie I43-Ba BblcoKoro a6conrornoro sHaqeHufl rpe6yeMoft roqllocrtr Ha::{:1T'
Itax zasecruo rra Teopur{ aBToMaTuqecHoro peryJrrilpoBaEl1rfi'' ecilu' B yorouqu-

uyro ,roetrryro 
"rard*y 

BBecrr{ Herr'I*efio,ocrt' rtrtua rlo([ra' Bertrqz'a Horo-

poro 6oJrbme troJroBlrEbl gouycrzlroft crartrcrlIqeoHoft o[u6RIt IIaBeAeEu'E, TO B

Eeft Bo'rru*aror asrororedauu.s. Arurnu:ry4a Hore6aEr,rft couBMepEMa c Be-

"i*""ot 
rro6ra, a qacroTa otrpeleJrflercfi c*opocTHblMrr trapaMerpaMtr ofrcre'

Mbr. Pe)firzM aBroltoJle6auuft nns cucreM C MexaHI4qecHI'IMII trepeflaqaMg Cyqegr-

BerrHo clrrullr(aer paavpa profr', tu* HaH lrp^otrcxoAur ycr{JreEHblft EBEOC By6b-

eB ruecrepe, , gpy"z* ipyqraxca qacreft. Oco6euno BaifiHo He AOtryCrzrB ra-

;;;";;nffi^ pdolrt 4rx uexauz'MoB B nocMoce' rAe B yciloBlffix BaHyyMa

rrsrroc pesHo BoBpacraer I[ pecypc pa6orlr cofiparq'aerc's B COrEtr pa3'
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floarouy npz paapa6or*e cJle[.'tr{efi cr,rcrenn 6onruroe B,\tMa}rr{e 6uno yge-Jrerro He roJrb*o tronyqeHr,rc rpe6yeurrx Bbrco*ux asaseaufr au ouprrurpir,Ho u Mepotrpu.flTr{.rlM tro trcnJlloqeur.rrc ycnoBr{ft soaHr,rxuoBeur4.rr B crzrcre},re aB_ronole6anzfi r peaynrrare Boarrrtr(Itrux ri BMe r,en:zfr. trapaMerpoB orAeJrbHhrx
BBeEbeB B trpoqecce ,H.trJryaraq,rr Ea op6^e. B paapa-60ra'HoM pe,qy*ropetrpuBoAa cJreA.fiqero sepftaJra 6rr.rra rpzlreEeHa r(or[treEcaqur .rrro$r'ar'ou""il_qeroc.n npzuzuoff aeror{ore6auzfr a czcreue. c _arofi q.ruro *urrA,t puay*ropcocro.EJr U3 [Byx, c oAurrafioBrrlr Ba60nou, sy6varrrx fioJrec, coeAuHeHHhrx crpra6nofi ABr',arerr.rr. BnxoAur,re or.rrufrrr roJ"" p.rv;;;;; EaxoAurrr{cb r{aoAEoM o6u1eu Bbrxon,oM BaJry, Ho ronr,no oAHa mB nux uuena {;ridri";;;trpoBopora. r( neft c troMorqbro trpy)r{rrrhr trpr,r.s,yra Bropa.E, 

"u $"*a"p'oru"-Ea.s or trpoBopora. flpyxruna crpelrzrcx [poBepHyr6 pe4yxrop"r B pasrrbre cro-poEhr, rro raH HaK Orru BaMHHyrbr na o6qyro- rptr 6xy, noaopo, npor4cxoArlT
TOJTLHO Ha BeJrr{qrlHy rro{ra, xoroprrrt B pesyJrbrare onasrrBaercrr trocro.sHrronrr6panuulr.

Ha cnyuaftl ecfitrT trO r(ar(T1M-JrW60 rpuuzuaM B rrpoqecce pa60rrr B Hocr{o_ce rge-,rra6o B nr,HeMaruqecxof ,1erz ice *, oorriiril ;;fu, 6;; ;;;il_cMorpeHo Bropoe Mepotrprr.flrrie, raparrrupyrcqee orcyrcrBue asroxone6innfi:B crrcreMe ycrparreHo rrepeperyJruponanue. AuepzogzuecHa.a cucreMa scer[atroAxoArtr K noJro)fieHrtlo paBlroBecza c ognofi cropourr z reM caMbrM ,rcxrrocaersosrrtrHrroBeHze aBror(o;re'awuft. ognaxo r ran6fi crrcreMe cyqecrBeHHo Bo3_pacraer BpgMfl trepexoAlroro trpoqecca. vsefizszrb 6rrcrpo4e*crBue w AoBecrr.rero Ao rpe6yemoro yAaJrocb 3a cqer co,Aa,il.n s czcreile 60nrmoro xoa@sra-qrrerrra yc,,ile*.,fr. Bae4eHze r,ry60xofi orpur{areJrsuofr o6parnofi cs.sau nocKopocrz CHI{BZJTO .y1r-rrerrv.e, r{o AaJro BoSMOrr{HOCTr, pea.rrinaonarr, czcrer{y,
f1tl1Ty^to_ ll11nf$uzqecxym qacrornyro xapanrepucrr4ny c Hanrrouor,r Bzv AD Ha AeKa,qy BrrJrorb Ao qacrorr,r cpeBa ocp : 240 c-1.- Xor.a rafioe pe-rtreH[e BotrpocoB ArrrraMr4r(u ycrox-tunro sJreHrpoHrryro qacrs c]rcreMbr ytrpaB-.IIEHIIfl, OAHAXO IIOBBOJII{JIO trOTYqT{Tb EHASZTE;rHr,fi NI,ZrPU'III B IIAAE'fiIIOCTT,IBcero ycrpoficraa, rar( xa* ero pa6orocroco6socrr, .;p;;;r"fl trpu Brr&yr-TeJrbHbIx orr(JroHeHrl.Ex OT rropr{6l trapaMerpoB nena4erxudfi MexaHr4qecfiofr.rac-Tlr EJreRTponpIlBOAa.

flone4eutre ctrcreMbr orrvcr,rBaerca 4z{sepe'rlria.rrb}r,rM ypanuenraen 3_ficTetreHI4

6,2.10-ro # + J,B.to-u ## + 4,t7.to-, #* q : qr.

Ha puc' 5 noraaa'o troryqe,,,e neo6xo4rzuofi noraprz6urzsecxofr ahrrrrrrrryA-nofi xaparrepficrur\lr. c,asara xo!{szuuenr yctr,re'.,fl racxo4nofr cr4creMbrL""" (a) yBeilr4qr4Baerc-rr Ao 86 rB. Barun troryqe,Hyro paBoM*rryryro cr4creMyZpn, (ro) BBeAelrr4eM orpuqareJrbuofi 
_o6paru ofr cuirr'no ueprot npor{BBoA-rofi. eTlsxra AoBoArrM gb rpe6yemofi Z,r'(ro). -

Ee nep egaroqna.fl {yuiqus orr""irlurr.rr Brrpamenrl er,r

W (n\ : .---240,,\y)-p(@

34e.crp - otreparop Jlaunaca.
fla pzc. 6 npegcraaJrelra crpy*ryp,a.s cxeMa cne4xqeft crdcreMhr rro oA-uofi xoop4rarrare B pe?auMe roqr{oro cJrexrenvfl.
Aarsu* TelreBoro rutra lzMeer arrxo4roft cr.rEaJI B Br{ne rocro.s,Horo Tor{a.vcraaenze curlraJra Aarqu*a npouBBoAr4Tc.E tro cxeMe: MoAyJr.rrrop, ycr/rJrl4TeJrr,,

AeMoAyJr'firop. Tan xax ocnosEofi crarna.r cr(JraAbrBaerc.s c curHalom o6parnoftcB.rrBu rro trepeMerrrroMy rony n r.rry6rzna o6paruoft c,,n,,- riiunrr"ou, a, B ycu_

f r;:t:f"';#fl,1"#tiiT:-i,'*Hfi3^fl ##:Tff{T;,;";:ti**:*i
Ee roJrbno H treperpeBy ABrzrargJr'E r^ TpaHBucTopoB BbrxoA'oro xac*aAa, ,noTaI{}fie R rracbrqerrr4ro trpeABapnre.rrrnoro ycvrrr]l,rerrfl r4 K rrorepe ToqEocrrr'proo_
2!.6



Pnc. 6. Crpyxryprar cxeMa cnegf,qefi cucreuu uo oguofi RoopAuEare B pelr{trMe roquoro
CJIE'I(EEEE

Tbr CI4CTeMLI. fIOarOuy IIOCJIe }Ie6oJlbltrolo trpeABapI4TeJrbHOro ycuJreHrrfi CI{r-
rraJr troAaerc.s Ha troAaBzreJrb HBa[parypr{ofi troMexu - cnHxpoHHbrfr uErer-
paTop I{ roJrbKo SaTeM Ha ocHoBHofi ycr{JruTeJrb. Ycrz.nennr,rfi cl4rHaJr cuExpol{-
IrO Br,Iilp.flMJr.rlerc.fl {aaonuu AereHropoM Ir trocrynaer rra ABr4rareJrb orpa6orr{rr.

Br,rxo4uoe cotrporr{BJrer{r{e cr{ExpoHuoro Aerer(ropa HeJrr4uefiHo tr npu Ma-
Jlbrx cr4rrraJrax Mo,fi er cytr{ecrBeurro trpeBbrmarb conporr4BJrelrue o6lro:rxu gnu-
rareJrg fi1r, 9To trprIBoAur n SHaqtrTerbrroMy yBeJrrrseHuro trocro.sHHofi Bper{e}IE
crrcTeMbr rn yxyArxeHlrlo ee [fiHaMr4qecHrlrx cBoficTB. floerouy B cxeMy BBe-
AeHa rrerJr.fi o6paruoft cBflBtr{, oxBarbrBaroqa.rr cr{Hxpourrbrfi r,ruTerparop , ycfr-
JlureJrb z {aaonrrfi AereHrop, r(oropa.rr cHr4}r(aer BbrxoAHoe collporr4BJreHTre Ae-
refiropa [o -O,t"Rsp..,(ararare.nr rro4rrroqeH m $aaoaouy [ererropy rar(r{M o6paaolr, qro c Hec-
KoJrbr(rrMu AonoJrHr{TeJrr,HbrMI4 eJreMeETaM\r o6paayer raxoMerpzqecxl{ft Mocr
(cxenry, claruaJr Ha Br,rxoAe xo:ropofi npouopr{rzouaJrerr cxopocrr4 BpaqeHr4fl
4nurarena).

flpzueueuze raxoMerpuqecxoro Mocra rroaBoJrr,rJro l4cr(Jrroqlrrb r4B cJreA.rr-
trIeft cr4oreMbr EreHTpl{secKyro t\{arrulIy - TaxoleHepaTop co BceMu HuHeMaTu-
qecHr4MI4 EJreMeETalrl{, CB.flSbrBaroq,uMr4 ero BaJr c I{ctroJrHr4TeJIr,r{bIM ABr4IaTeJreMr.
sTo B cBolo osepeAb rloBblcr4Jro }raAerfiHocTB cI4cTeMbI fi yryq[r,rro ee ArrEarr[-
qecHrae xapar(TepucrEntr.

Errru nprrH.rrrbr Mepbr Alr.fi ycrpaneurz,rr oclroBrroro Ee[ocrarr(a rarux cxeM-
BOBMO)I{HOrO paS6ailaH0a 3a cqer T{sMeEeHI{fl rrapaMeTpoB ee oJreMeHToB, Ha*
trpr4Mep B pesyJrbrare HarpeBa. C atori qeJrr,Io cxeMa 6a,rancr,rponaJracb rar{rrM
o6paaon, qro6r,r B Bbrxolr{oM crrruaJre qeuuo6paruofi.crtrarr, HpoMe cnopocr-
rlofr cocraBJr-tllolleft, [pucyrcrBoBaJ]a etrIe 14 cocraBJrnrorqa.rr Br{xog}roro ctrr-
EaJIa ycuJlr4ten,s, @aaa uocJre[Heft rr,r6rapa,nacr I4B ycJroBrz.fr troryqeHr4.fl oTpu-
qarenr,uofi o6parnort cB.sgr{, Hemoropoe cHrrfltenr,re ycr,rJrerru.a HoMneHcr{poBa-
nocr, o6rqrzu BatracoM ycmile:ung. B cr4creMe.

Hax yxre yKaBr,IBaJrocL, AJr.fl noBLrrrIeHI4.g rraAe]firlocTlrl B flpuBo[e tro Ha]ft-
gor? xoop4ttHare racuoJrbaoBaJrocr no [Ba [BzrareJr.fi. ItamAufi trrB Hr{x BnJrIoqeE
B aBTor{or4rlyrc cxeilry raxoMerptrqecnoro Mocra. flpu nx.nrouenr{rl B pa6ory
oAHoBpelreHrro [Byx [Br4rareJreft cr4r]raJr ru6xoft o6parnofi cBfrsrir $opurapo-
BaJrc.E B Br,IAe cyMMhr crdruaJroB AByx raxoMerprzqecxT4x MocroBbrx cxelr. Itnge-
Marr,Iqecnu o6a gnzrareJr.fi coe4zusJrrlcb c pelyr(ropoM trplrBoga .lepee 4u${e-
peHr{r{aJrBHr,rfi lrexanualr, noropr,rft rroaBoJr.rrer upz pa6ore lla oArroM ABurare-
Jre AepffiaTb BTopoft B Br,rHrroqeHHoM r{ SaTopMo)r(eEEoM cocToflrrr{Z.

,(ra uana4ru rr perynupoBntr cr[creMbr cra6uiluBar{utr trBo6pa}r(eEu.rr 6brn
CKoIICrpyr{poBaH u I{BroroBJIeH CnequaJlbEblft Creu4. Os uOAsOrseT BaMbrKaTb
qerrb )r(ecrnofi o6paruofr. css.su cucreMrr qepeB qerr,rpextroJrrocutrr( c trepe-
gatourofi Syuxqzet Wrr"nou : Wsr^rur"nu Wp"sy^, Ws^rrrrru fr BaMeqaTb
cooTBeTcTByroque SBerrb.E czcTeMhr.
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BcecropoHuar trpoBepHa aficfiepu[rerrraJr6Ho cH.rrrr]rx cTaruqecxux u
,[I{HaM-lIqecHIZX. XapaI{TepI{CTIrn nol(aSaJIa IlIx rloJrHoe cooTBercrBlIe pacrreT-
nrtu. l1pz pa6ore cvcreMbr cra6z.rrraaquvr no peaJrbHoMy Co.rruqy B trpoqecce
ucruranraft B nrrrreMarutrecxyro qerrb r,rcnyccrBeHrro BBo[r4rrc.fr .rrrosr. o4uaHo
cllcreMa coxpaur{Jra ycrofiuraaocrr.

7Ia ana;ruaa SororpaSufi , c[eJrarrr{brx {oroperrzcrparopoM cncrerrbr Br,rayaJrr,-
Iroro^ItoHTpoJIff, cJleAyerl qro MaHcuNra.nsur,rfi yxoA rroJroEtenzx raao6paxte-,
nzr Connqa Ha qeJrn cocraBJr.fler 3" aa apelra or(crroaur{tlrr 128 c.

Tanznr o6paaou, I{arypuble l{ctrblraHufl crrcrenbr rrrArnpoBarrr{x op6rara.tn-
Iloro reJlecxola [o,qrBepA[Jlr ee pa6orocuoco6uocrr r{ noftaaaJrrr up&BrrJrr,-
rrocrr su6opa ee KoHcrpynrr{Buoro perueur{.fi.

.Arpens 1977 r.

, Irrreparypa
Bpyu,c A. B.- Hacr. ron, c. 31.
B_pyrtc A. B. Asr. cnuq,.251415.- Bron. zao6p. N! 27, 7970.
B^p_ync A.^8.- B nn.: Aurraparypagnx xoctrzvecxrrx trccJreAosasrrrt. M., <Haynu>,
1972, c. 42.
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AHAAEM14fl, HAYIi L: CCP

II 3 B E C T I4 fl H p bI M C H O trt A C T P O O LI 3 U q E C I{ O fi O E C E P B A T O P I{ I4I

Tou LIX, 1979 r.

CBETOCIJIbH6IE SEPI{AJIbHBIE CI,ICTEMbI
C EOJIbMIIM TIOJIEM 3PEHtrf

[JIf CtrEATpAJIbHbIX rr KOCMT4qECHITX IIpr4EOpOB

I. M. Ilonon, M. B. Ilonona

Pacclrotpeur,r cBerocrrJlbrrrre crlcreMBr LrB AByx BepRaJr, I{ilreorqrrx nectleprauecnyrc Sop-
trly. trilarorreua MeroArlr(a pacsera srrrx cr,rcreM ua 3BM. ,(anrr,re p.EAa cr.rcreM trptrBegeEbr
s ta6il. 1-3. Cracterurr ralterb:r orrroclnreJrbroe orBepcrrre [oprrAr{a I : !,2u rroJre BpeErafi or
3 go 24o.

FAST.SPEED RICH-FIELD MIRROR SYSTEX,IS FOR SPECTROGRAPHS AND
SPACE DEVICES, by G. M. Popou and M. B. Popoua.- Fast-speed two-mirror sys-
temswith non-spherical mirrors are discussed. Methods for computing of these systems
with electronic computer are described. Characteristics of any system are shown in tab-
Ies No. 1-3. Systerns have speed abofi llt.2 and field from 3 to 24 degrees.

B nacroxqee BpeM.fl llMeerc.fi ocrparr trorpe6uocrb B cBerocr4Jrbubrx qr4cro
BepKaJrbHbrx cr{creMax, o6nagaroqzx SHarrr{TeJrbrrbrM troJIeM gpeHrrfi. flono6-
rrbre cucreMbr HyrfiHbr Arfl uByqeHrafl yJrr,rpa{rzoJreroBoft ra rzn{paxpaclIofi o6ra-
crefi cuexTpa, B qacrrrocrtr AJr.fl Ha6rroqeHrrft acrpouolruqecxfix o6T,eKToB c 6a.u-
JrorroB r I4C3. 9rornonpocpaccMarpzBaJrc.rr B 17,21 rta ocrroBe reopur a6eppa-
qltft Tper],ero tropfl[Ha, T. e. B rrepBoM npr46rvffieH:zw, Teopua cBerocrrJrr,Hr{x.
aHacrurMaToB co cpaBHureJr},Ho He6ofibmr,IM troJreM BpeHrr.rr rraJroEterra Harru
n [3], r4e paccMorpeHr,r cr4creMr,r, crporo rrctrpaBJreHrrrre ua c{epnuecHyro a6ep-
paqr{rc }I fi6My, Ho 4x acTurMarr43M rdcnpaBJreH roJrr,Ho B o6racrr.r a6eppaquft
rperbero trop.flAr(a. Ilpaxrzxa [onaaaJra, qro Ar.fl AByxBepr(aJrsnofi cracrelrrr c
6onrmzm troJreM Bpeur{-.fl_Eeo6xogurro r4BMeIrr4Tr, MeroAr,rny pacqera rro cpaBHe-
Hlrlo c r{BJro)r(eHuoft s [3].

Orpanuuunrc.fi cryqaeM, r(orAa npeAMer lraxoAr{rc.rr s 6ecxorresuocru, do-
ItyCHOe paCCTO.fIIII{e CIICTeM-LI_rrpI{MeM paBHbIM eAI{HLIqe, a o6osuaqeul{.rl rr ilpa-

r BtrJro BHaHoB BoBr,MeM ue l4l , rAe rrpr,rBeAen nara6oree o6qufi MeroA pacu-era
j crzruarzuecxoft-[-ryxBepr(aJrbrroft czireorur c BaAanrrofi noMoft. flpr,rnteu Meroll,
ruBroxreuHbrfi. s l4l, Ba ocHoBy.

B [4J uoxaaafro, qro {opnta Bropuquoro BepnaJra crurMartr{qecxofi cr{crerrbr
Molr(er 6rrlr nr,rpaxteua B rroJrflpubrx noop[unarax B cJreAyroq,eM BrrAe:

o: (cra + +,- \'oE)-',

rAe

(1)

(2)'P: d+r-Z*4a1(-L)2
(1- e) @-t,-4a42(t-€rt'

p - pa4tryc-Bexrop, o 
-- 

noa{{trqzeur noMbr, s'- paccrorurle or.Beprtruubr,
BropuqEoro Bepr(ana 4o {onyca, d - paccrofrEEe MerfiAy BepmuEa}rtr BepftaJr
(aameruu, qro MLr upzuzmaernr BcerAa-d) 0); E: sini (u'2), r1e u,' j uo-
cneguufi yron cucroMrr. B 4enaproBErx aoop[trEarax BLrparr(e8fr.fl. Elrs. BropEq-

2{9



Ir0ro 8ep(aJra I4MeIoT BI4A

t1== p(1 - 2E),

?tr:2plFp-U
/d.rrr r.rrannoro Bepr(aJra coorBercrBenso [4J HaxoArdM

n - - d. i p(- E) + t'(t -Z\11 : P * aaCU -412d-pL '

u : 217 I 4aE (1 - E)l {{( -:6.
13 nepnou upu6.nuxeurrr4 BepfiaJra Moln,o cqr{rarb no,trqec*rrMrr
IpIdqeM I4x paAI,IyCbI I{pI4IBI4SHbI rL uI rz upu Bepm\rHax TaKoBbr:

rr:2dl'l(d*q-f'),
rz : 2d, (d t q)l(Zd I q - f'),

(3)

(4)

rAe q : s' - d - paccro.EHze {onyca cr{creMbr oT Beprrrl4rrbr rJraBEoro 3ep-
ftaJra.

Hnagparu axcrleuTprdcr,TeroB €t2 lr €zz BepHaJr otrpeAeJrflrorc.fi Bhrpa-
}fiEHI4,flMI{

(5)

(6)

ceqellmfrMvr,

(7)

(B)

(e)

at,rr,G _4)
'?":t+--aff,
^z i | 4d (l' - s') , 2dz1' (l - 4o)c2- L -rG,-U-qy tT-=ta=W.

rlocxonmy Br,rpaxrelut.E (1) - (9) [oBoJrbuo cJrox(rrbr, Bce Bbrqucregur Be-
Jrrzcr, IIa aBM; nau6oJree rpyAoeMHr4M .trBJr.rrerc.rr Bbrsr.rcJreHue znrerpa.ua r (1).
IJ nasecrse BxoAHr,rx [aurrbrx rrpr4uuMaJrricb d, ct,, s', [; {opua BepKaJr otrpeAe-
Jr.rIJIacb B AeHapToBr,rx KoopAI4HaTax AJr.fl HeCHoJIbnzx gnasenzft f , uocne uero
{opua Ha}r(Aoro BepKaJra atrtrponcr{MlrpoBaJracb MEororIJreEoM

t = Ay2 I Ban * Cuu * Da', (10)

rge .4, B, C, D - noc,toflHHbre. 0ta aunpoHcr4Mar{rrfi ueo6xoguna AJr.E rouo,

rl
t',
o

€t''
€z'
R
AL'
Br
.c1

Dr
A2
B2
.c2

D2
.69'.10s

09w.105

-33, 0

1,87355

-L r1
3994,0
0,05622
0,90467
0, 01515{5

-0,0138989
-0,00521,42
-0 ,0026089

-0,266873
-0;0179384
-0,C(.21449
-0, 0008794

1,0
5

-18, 0

1,,755

-4,
575,363
0,,1,2429

0,81628
0,0277778

-0,0123106
-0,0046212
-0,0023125
-0,2849
-0,0202507
-0, 00198516

-0 , 0016702
,),

8

-L2,375
L,622t7

-L ,3
$3,71.2
o, 20563

0,73254
0,04040tt

-0,0107323
-0,00402914
-0,00201598
-0,3082294
-0,023262
-0 ,008288

-0,004L343
L

L2

-9,42857
L,4723t,

-L,4
62,3819
0,30{55
0,65102
0,0530303

-0,00915404
-0,00343662
-0r00171952
-0,339603
-0 ,0273559
+0, 00380348

-0,0137014
0,9

t8
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Puc. 1. Cxelra [(yge

'Pu'e. 2. AuacturMar c BrryrperrulrM (a) n c aremnru {oxycou (6)

'qro6br trpocqrlrarb xoA ryrleft qepea cucreMy rlo o6r'rsuoft trporpallMe. flo-
,or{oJrbr(y B HarrreM cflyqae r(oi\ra AoJr)nHa 6brrb r,rcupaBJreHa, ro Ro3{6I1Iq]reET
r{oruhr c[ trpz]rr4MaJlc.s paBHLrM IryJrIo; SHarreHr{.fr d ueu.snracr, B He6oJlBmtrx
rrpeAeJrax (1 ,9-2,0) c r{eJrr,rc troryqeHu-fl cr{creMbr c xopo[r{M rrcnpaBJreEtreM
acrrrrMarEsMa Irpu 6onr,ruou rroJre speHr{a. Bxoguofi spasoH Bo Bcex cryqaflx
pacrroJroEter{ Ha rJraBHoM Sepr(aJre cr.rcTei\fbr, a orcTynJreHr4.s oT ycJroBr4.E rr3o-
trJralraSulr upeue6pexruMo r{aJrEr y Bcex crzcreM.

Peaynr,tarrr pacqeroB MHoroqucJrerrrrrrrx Bapr,rar.rrou cr,lcreM AaHbr B ra6ilu-
rlax, IAe trpl{BeAe}rbr: HoMep crrcrexrLr; paAr4ycbr npriBr{BH SepKaJr npr{ Bepltru-
rrax r1 u 12; paccro-Er.rr{e q {oxyc.l cl4cTeMbr oT tseplllfirrr,r rJraBr-roro sepfiaJra;
opr4eHTr4poBoqHbre SHarrellra.s r(Ba[parots aHcr.IeHrI]r4cprTeroB SepHarr erz lt erz
(arra nenrzuraHr;r floaBoJr.firor cyAr4Tr, o6 o'rHrone]rr{r{ noBepx}rocreft or 6"nzmafi-
rlefi c+epbl); paguyc ,R xprznraeurr noJrfl; xoa{{uqueurbr paaJro?fieur4.s ceseuufl
troBepxuocru B p.rrg nraaa (10): Ar, Br, Cr, D, - AJr,a trepBoro BepftaJra r{
Ar, Br, Cr, D, - AJrfr Broporo aepxaJra; AaHbr raxlne BHaseHu.E uotrepearuoft
c{eprauecHofi a6epparluz 69' n rleHrpe rroJr.fl B trJrocnocrr,r I'aycca }r Mancr4r{aJrb-
IIbIe pa3Mepr,r 6g1y IIfITHa paCCOI{BaHILTI }Ia HpaIO IO,IIfl 3peHl4fl c yIJIOM noJl.s
I4l. (lomycuoe paccro.rrHr4e cucreMri BcioAy npr{Hr{r{aJrocrr paBrrhrlr eAr{}rr4qe;
orlrocr,treJrbuoe orllepcrue A cucretr B ra6r. 1-3 cocrasrner L:7,2. Ta6r,. 1.

Ta6.nuqa t

-7,61538t ,30192

-1 ,5
27,7665
0,41264
0,5691
0,0656566

-0,00757576
-0,0028441.
-0,00142305
-0,384049
-0,0332707
-0,02201.78
-0, 06132

0,6
26

-6,3971| 110647

-1 ,6
t3, 501,7

0,53779
0,48355
0,0782828

-0, 00599747

-0,00225158--0 ,001{2658

-0,451887
-0,0426506
-0,105682
-0,390168

0,5
40

-5, 5

0,88

-L r7
6,88194
0,67217
0, 38987

0,0909091

-0,00441919
-0, 00165906

-0{ 00083011

-0, 568182

-0,060132
-0,640544
-4, 15598

0,3
63

*4,82927
0,61449

--1,8
3, 55971

0, 80313
0, 28107

0, {03535

-0 ,00284091

-0,00106654
-0,00053364
-0,813692
-0, 106063

7,30208

-{ 15 , 086
n.,
6

-4,30435
0,29887

-t ,9
t,B
0,90158
0,1.4222
0,1"1,6t62

-0,00126263
-0,00047402
-0 , 00023717

-L,67298
-0,460831

516,686

-42049,20,1
JJ

tl .: 1,9\ A: l:1,2
Holrcp cltcrclrlt
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coAep,fiar [arrHBre,cTcry l(yge (auaue:ffnfr. q-MeH.srorcfi or _1 ,l go _l,g;
prc. 1). cucrerrru-N 7-7 nmercr troJre spenux-zw : 6o; cucre*, Ni s-g ^i.:ror rloJre Bpentr.fi 2W : 3'.
^ llayueuue AaEHbrx ra6n. I tro,BoJ.Eer cAeJrarB cJreAyroque BhrBoAbr..
C yueurmeufrer q:

1) rprnzauhr aepxan yBeilaquBarorcfl;
2) npunzaua trorrfi pacrer;
3) excqenrpficurer uepnoro (ruanroro) Bep(aJra yMeHbrtraerc.s, a sftcqe't-,

pucrarer Broporo sepr(aJra yBeiluquBaerca, upz6.rtrxra.Ecb K eArrEuqe; Bo Bcex
cJryqaflx rJraBHoe Bepr(aJro r{Meer {oprrry, 6luaxylo n rzrep6o.rotrAy, Brop[qEoe
- K sJrJrIItrCOr,rAy;

.^ 4)..uonepeq*arr a6eppaqua Ha ocn yi\{e,bmaerctr u He trpeBr,rmaer..
'J.0-5_!' , r. e. r{ctrpaBJrerra BecbMa xoporuo;

5) paarvrepu a6eppaquouHoro trflrHa Ha Hparo troJrfi BpeHrr s 6gw yBeruqtr_.
Barofc.fi, T, e. noJIeBHOe trOJre 3peIII,Ifi yMeEBmaeTc.a.

Bce czcreur,r s ra6r. 1 rarrreior paccronnroe Merr(Ay aepr(aJrar{u d:1,9g..
B^ra6n- 2_ uprzneAeulr Aarr,hre aHacrurMaroB BrrAa, trpeAcraBJreHEoro H&,

pnc...2, a,.6, lIa ra6t. 2 cJreAyer, qro c yBeruqeHr4eM q:
1) Hpznuana trepBoro Bepr(aJra BoBpacraer, r(puBrrana Broporo Bepr(aJra

yMeHbrtraeTcfl;
2) xpunzaua rroJr.E yMerrbmaerc.fl rpaxrr4qecr(r4 Ao ny.nx (czcrerrra Ni 27),

trocJle qero oHa Meu.ser Srrar; cl4creMa c uctrpaB.nennoi xpunzanofi troJrfl Irocur
EaBBaHr4e cr4creMbr lllnapqmunbAa - Bzsni [l];

3) o6a aepr(aJra EMeror {oprry, 6.rrzaxyro H ctrJrrocHyrouy c{epouAy, trptr_g.er erz AJr.fi trepBoro gepr(aJra BoBpacraer, AJrs Broporo aepnana c-"uruiru y6r-
BaeT, [ocTI4fa.E MUEI{MyMa oKoJIO TOqHU q:0,3aTeM BHOBb pacTeT;

4) ocraro^urrax_c{epuvecmaa a6eppaq-rr" uu'ocra 69' yu.rirrrr.rc.rr, Ho rre
rrpeBlrmaer 8.10-5 l', T. a. ocraerc.s nprzeuneuoft;

^, l)^ g9..ppaqr4u Ha Hparo troJrfl MeAJreHHo Bo,pacraror, Ho He rrpeBocxoArrr.
27.10-61., .

Bce cucreubr, npr4BeAer{rrbre B ra6t.2, rzMeror d,:2, troJre BpeHr4n2W ::72" rr orHocr{reJrr,rroe orBepcrr,re A: l:1,2. r{oucrpyorru"ira orreMegrr,r
aHaJrorusEbrx cr4creM (crrr_. pz^c. Q, no zueroulzx 6o.nruee uone 3peHr4.tr (2w :: 24o), npr{BeAe}rbr s ra6n. 3. tr{e ra6n. 3 c,regyer, qro Harrryqmue pesyJrbrarrr
r(aR B ortlourelllzl4 npraBrraHbl rIoJI.E, Tafi,r no rroJreBbrM a6eppaqr,ralr wreroT cr{-
creMbr Nil 4 " 5, o6ragaroqr{e, Hcrarrz, y4o6urrin rroron er'r,ielr rfona.urnofi uo-
Bepxrocrr{ (cur. pvc.2, 6).

_-- Sauer:ranr, qro npn a -^- t - rroJryqaerc.fl crrcrelra rlrrra <sepxanr,nr,rft
Illuragr>t-, paccMorpeHlra.fl B l3l n l4l. Cucregrr c eqe 66m,atumu Brrarrerrr4.trMu
q (q) 0,1r5) rienpar{rr4q}rbr, ram Har{ r4Meror 6oarurr.re pag}repbr Bropr4qHoro
BepftaJra, trpeBocxoA.frn{rze ArraMerp trepBoro BepHaJra n 4 u 6onee pa3; BnpoqeM,
oAHa r43 uo4o6urrx cr{creM (crzcreua Boyana) uonyuu.na paclpocrpar{eHue, qro
o6rscu.sercfl npocroroft zeroronreuvrn-fi xor,rpor., aepr,a,n 1o6a eepnan u'"i"-
reMbr r{Meror c{epzuecxyro rfoprr.ty); ara cr,rcreua 6r,rna iayueria e [5]. Banerulr,qro orrrcalrHafl Bbrme_ M_eroAr4Ha pacrrera or(asaJracb Becbr\ra cs{exrrnHofi _
npril TlTcrroJlbsoBaHfi r{ OBM E C-l 020 sbrsucnerrr4 e Koncrpyr(rrlBHbrx eJrer{euroB
c trocJreAyrcq]4M pacqeroM xoAa nyuefi BaHuMaer necHoJrbKo ceHyrrA Mamr{rrEo-
fo BpeMeHu; aHarorllrrHrrft pacuer c-rroMorrrbm aBroMaruqecrofi (oururuusrrpyrc-
qefi) uporpaMMbr, cocraBrreugoft s ItAo AH cccP tro arrroprrrMy aBropa z oc-
uonauuofi Ha MeroAe HauMeHlrrntx r(BaAparor, r:pe6yer oxono 20 ruuu. B xase-
crB€ npuMepa npuBeAeM pacqer crrcreMBr IllnapqmrzrB[a - Buuua (crrr. prac.
4, o), vlMeroqerr crporo rrJrocHoe troJre Bperrra.s, trocpeAcrBoM ytroM.EHyrofi arrme.
aBroMartrqecnofi uporpaMMbr. crzcrelra rzMeer xopomee uctrpaBJreuue a6eppa*
qufi u trpeAcraBJr.Eer caMocrofireJrbrryro r{eHrrocrb AJr.fl trpanruxz. I4cxoiias
ctrcreMa, troryqeEHa.s z3 reopuu a6eppaqzfi rperbero tropsAr(a, r{Meer cJreAyro-que lio^Hcrtrlyxrr{Bar,re eJreMeurbr: tt: rz: 2,83; d:2; l, : 1,001.; €rz::-5,9;ezz:-0,8,

B xasecTse a6eppaqzfi , trolJre?fi arllrdx yrosHeHuro, [ctroJrbayroro.rr :

,t,
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ifL

.t2

,q

'e t'
.a|z

A
.Ar
Br
,CI

.Dr

.A2
R2
,C2

.D2

,09'x 106

.ogwx 104

80,0168
2,04879*:,u

-0,02379
t ,05133

-0,00625
-0,1,640625
-0,00615234
-0,00307617
-0,2440476
-0,01488095
-0,00184729
-0, ooo437tt

t'3
L2

40,0044
2,09525

-0,9
:0,04525

1,10556

-0,0125
-0, 9171875

-o ,00644531

-0,0322266
-0, 238636

-0,01,42046
-0,00174309
-0,00038021

L14

15

26,66871

2,13954
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-0,06456
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L15
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Ta6.rrrqa 2 (npo\onmetnte)
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-0,183t4
6,3467

-0,14375
-0,033594
-0 , 0t 2598

-0,0062988
-0, 18314

-0,0072674
-0,0005796
-0, 00008165

4,9
17 ,6

3,33339
2,75001
0,2

-9,t8544
-0, t B{ 64

7 ,85717

-0, 15

-0, 034375

-0, 01289

-0,0064453
-0, r8182

-0,0071023
-0,0005561
-0, 00007776
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R
Ar
B1

'c1
Dt
A2
B2
c2
D2
6g'xlor
i.gwx lou

't1
r2
q

€t'

'€22

a
Ar
B1
.cL

Dr
A2
Bz
c2
D2
0g'x 106

6gwxlou

3 ,07698
2,78789
0,3

-7,37525
-0,1"7762

L4,83857

-0, 1625

-0, 035938

-0,0L3477
-0, 0067383

-0,179348
-0, 0067935

-0, 00051312

-0, 00007078
6,1

t9

2,96301
2,80598
0,35

-6,644"28
-0,17515

26,47809

-0, {"6875

--0,03672

-0,01378
-0,0068848
-0, 178191

-0,0066489
-0,00049343
-0, 00007765

6,7
L9,4

2,857L9
2,82354
0,4

-5,99723
-0,L'124
-LLg,9772
-0, 

j,75

-0,0375
-0,014063
-0,0070313
-o' t?708

-0 ,0065{04

-0,0004748
-0, 00006472

7r3
20

2,75867
2,84059
0,45

-:-5,42826

-0,1.6941.
-47, 80955

-0,18125
-0,038281
-0, 014356

-0,007L777
-0,L7602
-0,0063776
.-0,0004572

-0,00006197
8

2t

Ta6nrrI a 3

f' : l) 67, : lr9- A - I : lr21 2w :2/+o

25,3333
2,1,3171,

-o,r:
-0,109303

'l.,,29482

-0,019737
-0,0189145
-0,0071344
-0 ,0035803

-0,234554
-0,0L43L49
-0,0017926
-0, 0003832

{,6
60

9,5
2,31304

-0,5
-156,938
-0,16808

1,71613

-0,0525316
- 0 , 0230263

-0, 00868536

-0,0043586
-0,21,6L55
-0 , 011 7986

-0, 0013349

-0,00024
2,L

72

5, 84616
2,45882

-0,25
-42,3792
-0,L95a,4

2,43495

-0,0855263
-0,0271382
-0, 0102363

-0,00513696
-0, 203349

-0,0100495
-0;00r02033
-0,00016836

zr t

48

, qqqqq

2,57857
0,0

-17 ,81,76

-0, 20135
4,01.11.1

-0,1,1,8424,
-0, 03125

-0,0117873
-0, 0059153

-0,,193906
-0,0087587
-0,00080248
-0,0001252

orl
26

3,30425
2 ,67869
0, 25

-9,20663
-0,L94

L0,542

-0,151316
-0,0353618
-0,0133382
-o,0066936
-0,186659
-0, 0077651

-o,00064657
-0, 0000969
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1) c{eprmecftarr a6eppardlr.fl rra Borrax nx:0,2 fi. nx:0r4a
2) gne a6eppaqura HoMbI, trpuqeM yroJr troJrfi W : 6", a Bour,r AJr.s iryqeft,

tro KoropblM Bblqlzcr.flerc.fl fioMa, coorBercTBeHuo paBHbI nt :0r2, rn:0,
.m : -0r2, lfl : 0,4, nt :0, ffi : -0r4;3) acrzrruarrrBM u npzBuBrra IroJr.E [Jrrr W : 6",

Cosenue yroqueEuofi lroBepxnocrrr EMeer BuA
.2_4 at2n+T*'-t-0an:0. (tl)

fIoc;re ruecru trpu6Jrulr{eEufr.Bce BaAarlrrbre a6eppaqur oHaaaJrzcb MeEBme 1,0-1l'
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u cqer 6un npefipaqen; noucrpyfirrrBHbre aJreMenrbr r{cnpaBJreur{oft cncreuru
cneAyroqro:

r, : 2,83; e] : -.4,67784; 0r : 0,698618;
rz:2,829873; oz' : -0,198266; Fz : -l ,464475;
d:'1.,99982; A : l:1t,2; l' : 1,001 69' :1,6.10-Bl,; 6gw :7-

.10-5.1'; norc2W :72" (rrocxoe).

flonuoe BpeM.fl cqera 19 uan. Orofi cucreMe coorBercrByer cracreMa N 2z
ug ra6n. 2, uivreroqan 6rrzaxue xapar(Teprctunz. Oruerzln, uro crrcreMbr, r(og-
crpynrr{BEbre SJreMeETbr Koropbrx He AaHBr s ta6r. 1-3, uoryr 6rrrr uotyrenrr,
uurepuo;raquefi.

B aaxrlo.regue BaMerIzM, qro ouficarrHa.fl Bbrme MeroAtrna Mo?fier 6nrrr uc-
troJrb3oBaHa lr Eltfl. pacrrera [Byx8epHairbHhrx aHacrurMaroB c 6olrmeft cBero-
cuuoft, Eo trplr sToM cJreAyer yBeJruqETb qr{cJro qileEoB B rroJrlrHoMe (9). B xa-
qecrBe trpuMepa trprrBeAeM AaHHEre OCO6O CseroczJrr,Horo AByxsep1aJrBrroro,
auacrrdrMara ; Bbrpa)fi eufitr Arrfi troBepxuocreft zuelor ar,r4 :

1) uepnoe Bepr{aJro:

X : 0,15 a2 + 0,034375ya | 0,0128906y0 + 0,00O44SZla8 * 0,005yr0;
2) nropoe Bepr(aJro:

Xr : 0,1818782yr2 + 0,007102yr4 f 0,000b71ru + 0,000047yr8 f
f 0,0000126yr10;

q : 0,2; d: 2; A : 7:0,85; l' : l; 2W : lZ".
?Iayueunrre ctrcretnrbr qerecoo6paBHo rlrctro;rsgoBarb AJr.E npu6opon, padotaro-qEx B ganenoft y.rrrrpa{uo.rerosoft lr uu{panpacuoft oEracr.sx ctreKrpi},

rAe nulrBoBble r{ Sepr(aJlbEo-Jrr{ESoBbre cucreMBr rretrpr4roAHbr I{8-3a OTCyrCTBrrfil
lpoaparrEbrx MaTepuaJroB.

Aupe.rr, 1977 r.
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