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Ilyreu rapuoErqecxoro aEanEBa EatrpaBJreEEofr usrescussocrr KocMEqecxux ayvet
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'r(ecTaofr 
roMtroEeETe r. n.

KasectseEEf,rft asaaus tron]nleEEbrxAaEE[trx, a raBrr(o aEalorEqE6rxAaEE6Ix Ba uopEoA
Mff [?, 9l n AasE[Ir uoAaeuu;rx uauepeunft [5] uoxaaaa, qro B roAbl MsEEuanBBofr con-
secEoii'an'rnusocrs Ea6nroAarorcg asaqurelrrsre EituegeErs B reoMerpEE o6lacru uogy-
JTEqEE K. 'I. B EA[paBJreEEtr K BDICOKEM rentroltrEpoTau.

COSMIC-RAY DIURNAL VARIATION FOR THE PERIODS OF 1962 AND 1964-
f965- bv i. K. Ponkratou.- The diurual variation amplitude and phase data both
of th'e crismic-rev neutron component for the perioils of August - December 1962' 1964-
65 anil the haril-component foi the periotl of January 1964 - April 1965 have been ob-
taineil.' -- ile oualitative analysis of these data as well as the same data for the period of IGY
tZ. 9l and undersround ieasurement data [5] shows, that iluring the minimum sunspot
iciivitv the siciificant changes of the configuration of cosmic-ray motlulation region
take piace in the direction of high helio-latitutles.

Ha ocuone cyqecrByroqnx teopufi cytouuoft Bapraqur] tl-3l tro EBMeEe-.

Etrro aEusoTpoIIEE CO BpeMeEeM MOIKEO CyAETb O BHJIaAe B Eee paSntrrIEhIX

trpoq,eccoB, trporcxoAffqux B Me)r(traaseruoft cpege. ftparxo IrepequcnuM gru
trpoqeccBr.- Itraauperynrproe Me)r(unaEerEoo MarEErEoe troJIe H, ntrqoouluoe conEeII-
EErM BerpoM co cfiopocrblo v, cosAaer EnefiTptrrlecKoe uoJre E c uanpnxeu-
Eocrbro E : - |lc [v x HI. 9lexrpuuecroe rIoJIe BbralrBaer Apefi{ H.JI. B

EarrpaBJreEuu Berropa IE X III E upEBoAEr K BoBEUI(EoBeEEIo EcroqErrta aEE-
BOrpouEE, pactronorr(eEEoro B EarrpaBJreEtrE - [E X H], T. e. B EaupaBne-
glrirZi0-240o , ecnu orctltrrblBarb yron IIporEB sacoBofi crpenHll or tronyEoq-
EO1O MeptrAUaUa. PaguaJlbua.s CoCTaBJIffIoq,aE aToro (nOuuextunuOro) uOroXa
rt. JI. cOOTBeTCrByer BbIEoCy K.JI. tr3 conueqEoft CEcreMbI (yueurmerurO trx
rrnorEocrE).

flu{Qy'suossbrfi troror{ Bsyrpb connequofi crrcreMbr EaupaBneu TIaBELIM 06-
paAOM Bflonb MelI{IIJIaHerEoIo MaIEtrTEoTO IIoJIfi' TaR KaI( kllkn - fin Wl
(a4ecr k1n kn - xoa{{uqueETbr gu$i[yauu K.Jr. B EatrpaBJreautr trotrepex tr
BAOnb trOJIfi COOrBerCtneUUo). lIcroSUuX aEtrAOTpouEEr Bo-sEEHaIOquft aa Ouer

au66yauu BAon6 troJIff, pactroJlolr(eu B EaupaBJresun- 300-330"-'PiguanrSble 
cocraBJlflrcqtre ltoEBefirltBgoro r gu(p{yauoEgolo troro11oB B

cpeAEeM KoMtreECUpyIOT ApyI APYra, a aBIIMyTaJIbEbIe CI(JIaAbIBaIOTCTI tr BeAyT

n BoaEEHEOBeEETO Ua6llOgaeuoft aEEBorpotrtrtr.
B o6nacru BhIcoKEx aEeprtrfi sEaqtrreJlbErrfr rHlag n ua6ruogaeMylo aEqa-or-

porrurc Morr(er Aarb rperufiictouuun, pactroJloll(euErrft B EatrpaBneEEE90" [5].

ARAAEMIIfl. HAYK CCCP

IISBECTtrE KPbIMCKOA ACTPOOUBIIIIECfiOfi OBCEPBATOPI(II
Ton XLI - XLII, t970 r.
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ou BoBEEraer Ba cqer op6rra.uruoro ABu)r(euzs SeMns cKBoBb raB K.JI.
(gouuaep-e{ifenr) [5, 61. ,{pyrue trcroqEEnu cyrouuofi aEtrBorpotrEr uu o6cyx-
Aarb Ee 6ygeu.1

Bxnag ra)fiAoro Ecrorrnuxa n ua6nrogaeMyrc aEEsorpotrErc BaBEctrT uIaB-
nnu o6paeoM or trpocrpaEcrBeEEoro uacmra6a tr crpyKrypbr MerrunaEerEbrx
MarEtrrEnrx sorefi E reoMerpf,s o6racru MoAynf,rIIE n.n.

B cuyuae BaBtrctrMooru H, u u k or rennoroopAuEar trogBJrfirorcfi Jror(aJr6-
Ehre rpaAtreurbr r.Jr. Melr(Ay orAenbubrMu r(optrycxynspEbrMtr uotonauu. Boa-
Etrftarcrr{Ire B peBynBrare gut[QyaroEE[re troroRE Moryr EMerb caMLre pa3nFrEbro
EatrpaBneEtrs. B arou cn}rllae BKnaA Ka]r(Aoro BB llepeqtrcneEEErx EcrorrEu(oB B
ua6nrogaeuyro auuaorpotruro EetrpepbrBuo usMeusercfl . HaupanneEtre Ea cyu-
uaprrrfi trcroqEEn Moxer 6rrTb caurrrr paanEtrELrM E qacro trBMeEflercfl B cro-
poEy yBenuqeEuff qacoBoro yrna. llayueEtrrl BoBEEKaroqEx trptr orou ArEa-
Muqecxtrx ssreuufi B cyroqEofi napuaquu trocBflqeEhr pa60m,r 17-101.

B uacroxqee BpeMg tro.EBuJracb BogMolr(EocrB trByqarb 6oree ue4uesuuo
traMeEeEuE BKnaAa paBnEqEErx rrpoqeccoB r ua6mogaeMyro aEtrBorpotrtrK), cB.E-
saEEbre c r{trKnoM conuessofi aKrEBEocrE. IrocrauosRa aaAarru B aroM EarrpaB-
JreErrE cBoAuTcs r( cneAyroqeMy.

Ilpxruue MeroAbr EccneAoBagrrtr NocMtrqecnoro trpocrpaEcrBa trpEEeoJIx
MEoro qeunoft unifopuaqnn o csoficrsax Merr(trJrasersofi cpeArr. O4uaxo out
oxBarhlBalor tror(a MaJryro qacrb \qnra conEeqEofi axrnsuocrr u orpaqrrqeErr
MaJrbrMtr paccroflEtr.sMrt or op6ufi,r 3eunr, oco6enuo B EatrpaBneEuE EoplranE
n trJrocRocrr( aaJrEtrrtrr(tr. floerouy oco6rrft trErepec trpeAcraBnfiror cBeAe-
sss o6 yAaneEEbrx o6lacrsx Me)fitrJrareruoro trpocrparcrBa, r(oropbre Molr(Eo
tronyqurb trplr trBytreEtrE Baptra\rfi r.n.

B uacroxrqee rpeur tronyqeEhr, B qacrnooru, cBeAeEEE o6 e(fifenrnnurrx
PASMEPAX IIOJIOOTE, AAUUUAEUOfi CONEEIIEEIM BETPOM E MATETTEbIMU trOJIflMtr
colEeqEoro trpoucxox(AeEtrff, oqeEeEa cretreEb [poaparrEocTtr Anfi R.Jr. cTe-
sox arofi rroJrocrtr, oEpeAeneE paguantunfi rpaAtreET r(.Jr. tr gp. llayueuuro arEx
BotrpocoB trocBffq,eEbr MEortre rrccJreAoBaElrr, o6aop r(oropbrx Aaercs n Itl-131.

Oguaxo Botrpoc o (fopue o6lacru Mogynffqtrtr n.Jr. B MepuArouanrsofi uro-
cl(ocrtr Conuqa Ao EeAaBEero BpeMeEu 6xa nonxocTblo orKpbrrrrrrr. B Eacro-
ffrqee BpeMff Ea ero pemeEue EarrpaBJreEbr yctrJrtrfl MEorEx zccaogonarenefi.
Tax, A. A. Jlyeon [141 rrrnm usMeresue trEregcuBgocrtr r(.n. B aaBuotrMecrtr
or reJruortrEporn 3eunr. JI. I4. ,(opuau tr Ap. [15] oqeEEnE rpaAueEr r(.Jr. B
EarrpaBneEuu EopMantr R fiJrocRocru ar(JruurtrKtr. Ponr raxoro rpaAEeETa B
coBAautru. autrBorpotruE r(. Jr. paccMorpeEa Cy6pauausEoM u Capa6au reopertr-
secxu n [16] u tro AaEf,brM ua6rro4euufi n [17]. JI. ]1. fiopuau [12] nsyuar inoft-
CTBA UCTOIIEEI(OB AEtrSOTPOIIEtr B BABECtrMOCTtr OT EX YTJIOBOTO PACCTOffEEg OT
trJIOCROCTtr EHNEtrTtrIiE tr T. tr.

flepcnexrunxo B DroM oruomeutrE Eaytreune traMeEeEEff cyrouuoft Bapua-qurl c r{rrxroM co.rseqsofi aKrEBEocrE. Cyrouuaa Bapuaqufi, ycpeAEeE-
Ea.E aa 6onrmofi treprroA BpeMeEE (uaupuuep, aa rog), trosBoJrffer cyAurb o
BenEqEEe u upeo6tagarcqeM aatrpaBneutrtr troror(oB K.n. Ea renuorrrtrporax
3eutu. flotox raranTurlecr{Ex I(.JI., trporurerptrponauuuft tro rroBepxnocru
c(feprr Borpyr Conuqa, paBes Eynro, ecnu trpeue6pevr rrornoq,euueM N.Jr.
caMEM Couuqeu E Br(naAoM B cyrotruyro Bapuaquro o![r[exron, cBflaanubrx
c trBMeueEEeM auepruu qacrtrq BEyrprr o6nacru MoAynrrqtru [18]. floaroMy qo
BeJruqune paguanruofi cocraBngroq,efi noroxa ft.Jr. Ea reJrtro[trporax Seunr
Mo?r(Eo cyAETb o BerurruEe aroft cocraslaroqeft sa 6oree Bbrconux reJruomu-
porax. llglreueuue paAuaJrbEoro rroror(a c qtrfinoM couue'ruofi anruBEocrr Mo-
xer Aarb cBeAeEtrE o6 ualresesuu {opuu o6lacru MoAyJrffqrru H.Jr.

Xopomo EBBecrEo [11-13], sro trcroqutrK autrBorpoutrE o6rrsso ua-
xoAurcff B EarrpaBJresvfr, 270'. O4uaxo B rogrr MtrEtrMaJrbEoft conseqsofi
ar(ruBuocru oE BEaqureJrbuo cMeq,aerc.fi K Conrqy (oco6enuo u xectxoft xoM-
rroEeEre x.r.) u EepeAxo paotronoffieu B EatrpaBJreuutr 200-220" tll-131.
3ro coorsercrByer upeo6ragautrro Ea re.nzomuporax Selur Bbrnoca R.Jr. B
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EanpaBJIeELIu or CoilHqa. f. (p. I(prtrtcHnfi [13] srrcnaeaJl upeArorIoEteIIIIe'
rrro B aror{ cryrraq Bbrrroc R.Jr. KoMrreEcl,Ipyercfl BTefiaEtre}I }Ix B o6JIacrb }IoAyJI.s-

qr,Ir4 co cTop6HEI Bbloonldx reJll{omlrpoT. 3ro upunoAIIT r{ BrIBoAy o BoBMoE{EocTtr

HeI{OTopOro yIIJIoqeHI{fl O6[aCTLI ]IOAyJIflqLIII B IOArI MIaEI'IMyMa COJIEeqHOft

AHTITBIIOCTI{.
Benrs[na cNretUeHr{fl IIcroqHEKa aHrr3orporrlru 1 rIoJryAHIo pagJII4qHa Afifl

paarrrrrx aueprr{fi Ir pacrer c yBeilI4qeEI{eM EEeprI{w 172, 13] . C Apyroft cropo.-

Hr,r, BaHpyqvrBarrcb B ilrelHrrJraHerl{or{ rloJre, qacrl{rlbl 6oilee Br,rcol{I4x SHepruft
rrpr4xoA.rrT K nJrocKocTr4 anJrl{rlrl4nu C 6oJlee BbIcoIt}Ix leJltrom][poT I'I rIoToMy

6onee uyrcrBl{reJlbHbl K I{BMeHeHIlio +opMbl o6IacrI'I }IoAyJLfiqtrI4 tr ItpyrIEO-

Irac[Ta6rrofi crpynrypbr ]re]HrrJranerrioro MarHr{rHoro noJIfl ' floarolty r'r3yse-

Er{e r{BMeHeH14ft cyrosuoft Bapuaquu c qlrr(Jlor{ coflHeqEoft aKTr{BHocrIr qeJle-

coo6pa3go upoBoAl{rb oAHoBpeMeIIEo B IIII{poHoM AI{aIIasoHe Aqepr14fi .

B Eacro;qefi pa6ore paccMorperrbr Aarr,r,re ,,o cyroqgofi napraquu sa

.rrepl4oA Mff , 1962 w 1964-1965 rr. B cBnBIt c sarpogyrbrrrl{ Blrtue Bor-
poca-ME.

,fianusre Hadlrlo4eHnfi

B t7-10] paccMorperro noBeAer{r{e cyroquofi rBapI'IaqI4I4 B lryr(Jroul{ofi Ir
xrecrxofi KoMrroueHrax I{.Jr. Ba nepnoA MfI. Oco6oe BIrrrMaHI4e 6uno o6paqe
Eo Ha rrecTarlrdoHapHble trBilergfin B cyTorllroft Bapl{aqrlld 14 IIa rrx cBrISb O

.paBrtrqnbrMr[ reo- u reJrrro$rrBr{qecxuM[ flBJIeHr{fiMI{, }t nacrorqeMy BpeilIeEtr
MeroAoM, orIrcaHEbIM n [7], o6pa6oranr,r AaHHbIe HefirpoEHbrx MoHr{ropoB 3a

, &Brycr - [ena6pb 1962 r. u sa 7964-1965 rr., a ranxte Aarrnlre MeBoEI{Lrx re-
JrecxorroB Ba flEBapr, 7964 - atrpeJlr, 1965 r' B ra6.rr. 1 nepevucnelrbr cralrqlrtr,
trx xoopAr4Earbr r4 rpu6opbr, Ea6rroAeHr4fl r(oropbrx r4crloJlf,soBaurr upra o6pa-
6orre. PeayntraSr, IIoJIyqeEEbre Ea cTauquflx r{uxaro 14 HtrIb, B1;1loqa;1trCb

B O6pa6orlty ToJIbIto npl( orCvrcrBIIII AaEEbIx crallql4fi H.tafiuanc 11 JIzU[ay
COOTBETCTBEIIHO.
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3a yxaaaunrle rlHrepBaJrbr BpeMeEIr 6r,rnu nonyuelrbr l{etrpepbrBnr,re auaqe-
Hr4fl aMrrrrr4ryAbr r.r Saam cyrouuofi napuaqlru (uo qerbrpe roqxu Ba cyrxtr).
TeuueparypHa.rr uoflpaBr(a B IdHreEcI{BHocrb }Kecrnofi r{oMrroHelrrbr He BBoAtr-
racb. OrMerrrM, qro npr{ AaHrroM MeroAe [oJryqeHr4fl napaMerpoB cyroqEoft Ba-
piaaquz reuueparypnrrft a{SeHr n cyrouuofi Bapr{aqrrr4 xecrHoft RoM-
rrouerrrbr rrarvrra rre 6u.n o6uapyE(eu. SuaseEufl Saanr cyrouuofi napuiqrr r
IryltJroHEofi u xtecrHofi KoMrrorreHrax 6r,tnu rrcilpaBJreHbl Ba cr{oc B r{arHr4rEoM
rloJre rlpll6aBJleurdelr 55 u 45" coorBercrBeuuo (auaueuue {aarr orcqr,rrr,rBaercff
nporr{B sacosofi crpeJrxrr or noryHoqHoro }replrAr.raua). Hra;xe r ra6mqax r
ua rpa{uHax 6y4yr {urypzpouarr, roJrE,Ro r{cilpaBJreHrrbre rar(rrr{ o6paaou
sEaseHufl {aarr.

Br,r.nu ral{E{e HafiAeur,r Henpepr;rBrrbre BHaseEr.r.E pa4raanruoft a rr aBr4MyraJrr,
sofi b cocraBJr.srcn{r4x cyroquofi Bapr{aqrrrr n c;re4yroqefi cr{crerre Hoop-
AraHar: -l- a - rroron n. Jr. HalpaBJreH H CorHqy;i- b - noron Ha[paB-
JIeII BcJreA Ba ABlrlr{eHrrelr Seunu uo op6ure (r,rcrouuux B rralpaBJrewru 270")
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Craruorusecftafi roquocrb orrpe[eneEtrfl aMtrJrETyAbr aEuaorpotrEE s uefrrpou-
goft nouuouenre (NM) paBEa 0,130/o, a B MeBoEuoft (MT) - A,090/o. Omr6na
B onpeAeneuur r[aau cocraBJrffer upu6nxarre,nrgo LAIA [paAuau], rge / -autrntrTyAa aEuaorpourn, a AC - ee crartrcrtrrlecrar omr6Ha.

Huxre trpEBo[EM trpeABapf,reJrBEbre poaynbrarbr EccneAoBaEun cyrouuofr
aEESoTpOtrEU Ba ATOT trepEOA.

Cpegnue xaparrlepucrtrRll cyroqnofi napuaqun

Ha r[ur. l, a - a trptrBeAeabr qacrornbre pac_trpeAeneErff Braqenuft t[aau g
E cpeAree BEaqeEue aMtrnnryAbr napuaqnu .4 B BaBtrcEMocrE or i[aau.
B uyxnouuofi xoMuoseure rtrEpusa qacrorEoropacupeAeneEzrifaarr aapua-
qEE Ea UOJTOBEEo BbTCOTLT trpaKTr(qeCKE Ee UsMeEtrJIaCb 0 yMeEbrrreEEeM COn-
sequofi anrtrBuocrrr tr cocraBnsra 80-90' Hafi B treptrog MfI [7], rar E B

1964-1965 rr. Ho upu MnEuuamuofi conuessofi arrtrBEocrn (1965 r.) BaMer-
so Boapocno qrrcJro cnyqaeB B AuarraaoEe g : 180" + 40o. Sror ([anr cnu-
AerenbcrByer o6 yBenuqeuf,E n 1965 r. Br(naAa KoEBeKrEBEoro BbrEoca B

ra6arogaeuyro aunBorpotrEro.
B xectxoft I(oMtroEeETe mtrpzua qacrorEoro pactrpeAenenur rfaa anrrBo-

Tpotrtrtr TaKrKe cyqecrBeuEo Ee trBMeEEnacB co BpeMeEtr Mff l9l tr cocraB-
Jrflrr& ^, 120o. Oguaxo uo cpaBEeEErc c trepuoAoM Mff cpegree auaueuue ![a-
su s 1964 r. cMecruJrocb Ea - 30o n nonyguro. Sgecr ponL r(ogBer(TnBgoro
BbIEoca erqe 6oaee Bospocna.

Ha t[ur. 2 sacrorsoe pacrpeAeneutre i[aa cytouuofi napuaquu n xecrxoft
t(oMtroEeEre trptrBeAeEo orAenbEo AnE rpex uepuoAoB BpeMeEE: flEBapb -

t50 200 250 x00 i00
' cPo

@nr. 2, gacrorsEre pacupeleJleEus asaseszft ([aen trf (q) grs xectxofi r(oMtroEeErrr
Ba paBntrqEbre ueptroAEr BpeMeEII

a-firrBapb-rrroHr,1964r.;6-nlorb-Ael(a6pb1964r.;s-sEBapr,-aflpenb1965r.
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Ta6rraqa 2

q, epa1

80-t20 t25-180 t85-210 216-255

NM MII
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D (Aq)

NM 1962

Io
D (Aq)

NM 1964

I;
D (Ae)

NM 1965

I;
D (ac)

MT MfT
A-o

D (Aq)

+2X4
46

-{0+1564

+11+1r
73

+r6t7
4l

+t2*4
44

+58+7
63

+e*4
28

+12*5
55

I +5+1,lDl--
+27+e

42

+23+6
45

+9+3
3T-

+14*2
28

+23t3
45

+2.t1,4
28

+7,4+2,6
28

-18,4+t,7
31

+4,3*1,7
31

+6t1
24

+10,5+1,8
39

-0,210,62r

-0,8t1,225

-2,911,02l

-1,3*1,128

0t1
,o

+2t2,8
64

-4t0,535

-4,219,450

-19+65a

-e*656

+et4
47

+r4t10
90

Ie
D(Ap)

-11lrz761

+3t10
50

+30+12
53

+14x4
43

+46t6
57

+42*r0
27

+25+8
52

+11*{
39

+2et3
36

+34t3
56

zrour 1964 r.; zronb - gexa6pr 1964 r. E sgBapb - atrpeJrb 1go5 r. lla $zry-pbr BUAEO, qro trpU MUEtrMaJrbEofi coarequoft arrusrocrtr sgaquTenbuo tr3Me-
EEnacB r,rfopna qacrorEoro pacupeAeneuur. Tar, n 1965 r. Bbrcora pactrpeAe-
neEuff. ({zr. 2, a) Ans EauMeEee Beposrrhrx ssaseszfr ifaanr (g :-0 *:-
: -90]) Bcero JIETTI_I p rpu- paaa strlxe Bblcorbr gnr uau6oaee Beposrgbrx agatre-rufi {aan (p : 200 -- 300 ").

Ha {ur. l, a - a BtrAEo Eer(oropoe (ua 20 - 40o/o) Bo3pacraEue BerrrruEhr
'aEEsorporrEE Atrfl uau6onee BeposrEErx asaqerrfi {aau, a s 1962 r. aEuBo-
TpotrIr.E SEarItrTeJIbIrO BOSpOCna B EaIIpaBneEErr BAOnb Me)r(trJlaEe?Eoro MarEtrT-
fioro rroJrfi (g = 310').

Paccuorpru retrepb Botrpoc o6 ualreuquBocrtr ![aau cyrouuoft Baptra-
qrn. B ra6,n,2 uptrBeAeEa aaBr{crrMocrr Ag or g (n rpagycax), a raHxe Auc-
rrepctrfi Ap (n rpagycax), r4e Arp - uBMeEeEEe {aen aa 4I.-I.Itfi ueproga Mi.l n
aa ou ArE OCTaJrbEhrX ImreplanoB BpeMeEE. ,{irx uyxnosnot xoMnoEeETf,r
BEarreEErr {aanr oro.uo 270" (18h) ycrofiuurnr, o qeM cBtrAereJrbcrByer MEHtrMyM
D (_Ap) u paaurrfi BHar( y Ag uo o6e cropouu or 270".

B xecrrofi r(oMtroueEre na6rroqaerCx MEE,MyM Arctrepcrru, uo cueqeuuuft
ua 2-3b-x trony[Elo l(ar{i B MI(EtrMyMe, Tar(, [o-BuAEMoMy, r( B Mar(crrMyMe
conuequoft ar(TtrBEOCTtr. BenUquua Ag upr groM BcerAa rroJrorilEreJrbEa, T. e.
,Saaa uueer reEAerqtrro BcerAa Bogpacrarb. Han6orrrura.ff cpeAEsfi cnopocrb
BoBpacraurrr {aau na6rroga;racr n 1964-1965 rr. 4na xecrxofi xoMnoues-
'rrr lr cocraB rrn.r.a {17o,3 aa 6h.

B ra6.rr. 3. aa yuouauyrhre rrgrepBanbr BpeMegrr r{ Ba trep,oA Mrr uplrne4e-
EbI cp.eAEEe (aexroprrre u tro MoAyJrro) auaveuufi aMuJrr(ryAar A u Saarr p cy-
tov.xol Bapuaqrrr, a raKrr{e cpeAEtre BEaqeEu.E pagualruofi a E aBrrMyranb-
soft b cocraBnfiroqux trorona n. Jr. E trx Atrctrepctrtr D (a) n-D (b).
CpeAuexnaAp.aruqErre omu6xu BeJu{qtrE A, a a b s ra6r. 3 so acex cJr)rrragx
MeEBme 0,1% (oxono 0,05%).

o6paqaror ua ce6.s BEr{MaEue ABe xapaxreprrbre oco6egsocrlr s ra6r. B.
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Ta6ruqa 3

XapafiTepuc-
TIIHA

1962 r.

3,50

0,50
t ,83

-2,80
4.,92

2,84
280

1964 r.

3,,i.4

0, {0
1 ,58

-2,56
1,93

2,57
272

1965 r.

2,97

-0,14
1.,81.

-2,04
I ,95

2,05
266

J'J

0, 19

2,04

-2,t6
2,42

2,17
272

MII 1964-1965 rr.

I Al , %o

u, %o
D (a)' 960

b, %o
D(h), %o

-A,'r%o

g, epa)

Ilurepnar

trIT 1964 r.
flueapr, - r'rrorrb

lho,rr,, - [ena6pb

MT 1965 r.
-flunapr, - a[peJlb

I

3,8+0,05 
I

0,33+0,051
2,28 

I

-2.48+0 _ 05'2,6. 
I

2.50+0.05t' zlg' 
I

2,04

-0, 55

t ,35

-0 ,88
L,48

L,44
238

Ta6nuqa 4

2,27

t ,86

2,C4

D (3),

/oo

[,26

1.,24

1 ,59

-r,za+o,ool r,ae

-o.BB+o.06l t.B7

I

-0,3r+o,061 1,25

239.

247

213..

"#'I ,' n"lu',o"u

,1,46

0,95

0,57

-0,38+0,05

" L B MT4HIIMyMe corEeqrofi ar(TrrBuocrlr BaMerHo yMenbrrrrrJlacb aMlJIr4TyAa
Baprlarll4\t n nyHronuofi noMrlolreHre ro cpaBEerrr{rc c rlpeAblAytqfiMfr. rIE-
repBaJraMl{ BpeMeEI{. 3ra oco6euEocrb BbI.flBJIserCs upu o6orx cfloco6ax yc-
peAHeHlr.fl A. IIpu aroM yMeHr,rxeHl{e npol4BornJlo 3a cqer a3uMyraJlr,Eoft

(craquouapuofi t9l) cocraBJr.nrorqefi E (ua - 2O%).HecraquouapHafl )ile coc-
raBrlrloqar [9], xapaHrepl4syelIa.s BHaqeHueM D(a)' cyqecrBeEHo Ee tr3MeEtr-
JIaCf,.

2. C yueur,rueHlrerr corHeqHofi aRTIlBEocrIr paAI4aJrEEa.E cocraBJlflIotqafl aHE-

Borponrll{ (a) yrueururaercfl Ao HyJIg, a sareM MeIIfler 3HaH. 3To coorBercrByeT
yBeruqeHl4ro rra reJrlroruuporax Seunra (+ 7') Br,rroca I{.Jr. B Ha[paBJIeHrrr{ or
Coruqa.

O6e oco6esEocrrr eqe 6oJree qerxo Br,Ipall{eHr,r B xtectxofi KoM[oHeETe:

no cpaBHeuraro c neprroAoM Mff craqrrouaprrar cocraBJrflroqagl yMeHblrlr{Jracb
sa,- 60%, Eecrarluouapgafl - Ea,v 30%o, a {aaa - Ao 23Bo (upu neHrop-
EoM ycpeAHeHuI{).

B ra6n. 4 npunegenbr Aarrrrbre rro x{ecrnoft KoMtIoHeETe AJLfi MeEbIxI4x LIE-

TepBaJroB ycpeAueur4.E. Ha6.nrogaercfl BHaqrrreJrbuoe cN{erIIeHIre $aart H [oJIy-

Arrro rr yMeHblreuue craql4olrapHofi cocraBflxloq,efi b uo.rtu Ao rryJlg rlprr oAEo-
BpeMeHrroM coxpaHer{I{I{ (u 4ame pocre) uectaqraouapuofi cocrannaroutrefi
D (a).

B aannroqerure DToro paBAeJIa neo6xoguuo cAeJrarb etr{e ABa saMeqauufl rro
troBoAy roquocru BeJurquu s ra6[. 3 v 4:

1. !4n E srrrue [pIlBoArrJracb cpeAuenBaAparr{rlEafl o[rl46xa, rroryqenHas
'ktl 

\rtcttepcuu auasesilfi 6. A6conrorua.rr Befl[suua BaBr{cI4r rar(x{e or rorrnocru
BBeAeHr{fl rrolpaBr(I{ Ba clroc B reoMarHrrrHoM rIoJIe. ,(,;ra qelefi uactonlqefi pa-
6orr,r, o4uaHo, 6onee BaE{eH xapa(Tep rrBMeI{eHI{fl a co BpeMelreilI.
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2. Iaprr.rouuqecxoMy arraJrr{By troABepraerc.fl ycpeArrerruoe Ba cyrnr{ Buaqe-
EI4e IrHTeIrcI4BEocrtr x.l. flplr SHaqI{TeJIbEoM I( MoHoToHEoM I4BMelreHIrI/t B
TeqeHue cyrol( EatrpaBJIeIIIIfi Ea UCTOuEL{H aELIBoTponldllt IIpoIICxOAtrT BeItTOp-
Eoe ycpeAlreHl(e aEI4Sorp0III,[I{. B pesy;rrrare na6nro4aeMa.rr BeJrr{qr4Ha aHrrBor-
ponuu l\{oEteT OHaBaTr,Cfl BaHlr)fieHrrofi. B narueM cJryqae A : Ao Cos Aq .

cos Ag/2. Sgecr ..40 - peanr,uaa lr A - ua6moAaeMafi Beflr{qrrua aHr4ao-
Tporrrrr4, Ap - cpeArrfl.fl cnopocrb MoHoror{Horo trepeMerrleH}rfi rrcroqHuHa
(n rpa4ycax ra 6h).

IIp, cropocrlr Ap : 17o,3 aa 6h ua6nIo4aeMa.rr BeJrrrrrrl{Ha aHr43orporrtrtr
SyRer BaIrIIlfieEa Megee qeM Ea 1"0 % . IIpn aroM BagrirE(errr4e cftaifiercr Ha Belrlr.
TrtrEax lAl, D (a) v D (b) v ne cna?ilercrr na.4, a rz E.

O6cym,qenue peByJrbraroB rr BbrBoAr,r

,{auuue ta6.t. 3 m 4 cottacyrorctl c I,r\{ercql{Mrrc.rr cBeAeHr4rlru o6 uguenenrar,r
cyro.ruoft Bapl{aqtru c qI{HJIOM conueuuofil ar(rr4BHocrrr. TaH, B roAbr Mr,rHr4rry-
Ma coJrHeqHofi anrransocru tfaaa cyrounoft Bapuaqr4r4 s rHecrxoft Hor{noHer.r-
Te sHaqr{reJrbEo cMetrIaercfl n rroJryanro [11-13] . B 1965 r. a]rnJrr4ryAa cyros-
uoft= auuaorporll4lr rrorll4srlJracr, npra6rnaureJrbHo Ha 260,/o tto cpaBHeHr4ro c
1958 r. [191 . Ilplr DroM y]l{eur,ruuJracb aarrMyraJrr,Hafl cocraBJrrrroqafl, a pa-
nl{aJlbHafl Ee I4BM0HI{JIaC[,.

flepeftgeu reneprr K anaJrr4ay Aar{Hr,rx. B gononuenue H ra6n. B w 4 rryw-
seAer{ cBeAerlr4rr, [oryseHEbre fll.rHonoll ra np. [5] IIo cyroqEofi rapraaqllu
r eqe 6oree nrecrnoii xomuouesre (ua rry6nue 60 nn. e.). Orur oBoAflrcfl n crre-
Ayroqelry. c uoa6pa 1960 no rarour 1964 r. ilraxcr.rr{yu cyrouuoft Bapuaqr4r{
6r,rr pacnonolr{ef{ or(oJro l4h. B cepeArltre 7964 r. ]raxcr4Myl\{ conecrrrrc.ri l4t H
6h r ocranaJrc.a rarr Ao cepeAl[trbr tg66 r. Beruquua u EarrpaBJrenr.re na6.nrogae-
llofi anraorporlrdrd corJlacyrorcfl c npeA[oJro]r{eHI4eM o BoBHtrr(HoBeutrr4 aHr4Bor-
pollllrr 3a cqer op6raranr,noro ABr{}r{enrrs Serr"iru cnBoBb raa n,Jr. Ilpuarolr pla
gacrl4r{, Aaroqlzx tsHJIaA B I4croqHrllt aEr{Borporrr4rr B HarpaRJrerlrrrr 2L0-240",
BepxH.Efl rpaHl4qa E(ecTHocrr4 ctlycrrrJracb, BoBMolrir{o, rrr4}r{e 70 Ba. ,{rx ne-
prdoAa lne X960-1964 rr. oua, Bepo.rrruo, 6rrna oroJro 730 Eo. Taxuu o6paaorr,
AJI.TI tlrrHl,rl\'ryrra coJllreqHofi anrnssocru n 1965 r. Irbr paclolaraeM AaHHr,rl\rr4 Ha-
6.rrrogeuufi AJIrI Tpex ArdanaBoHoB oueprufi: HynJrorrHa.B r{ }necTra.fl Ror\{rroHeFrrbl
tr IroABeMlrbre r{BMepeHIlfi .

_ B ro4rt MaxcrtMyMa corne.ruoft anTr4BHocrr4 e > 0, arro coortserorByer npe-
o6nagarurro Ea reJrr4orlr4porax Serrnu rrorona raranrr4qecltr4x It.Jr. B rranpaBJre-
Hl4I4 n Co.nnqy. 3ro cornacyerc.fl c cyu,ecTByroqrrlr [peAcraBJreHr{eM, qro rrJror-
EOCTI; It.Jr, 1l{o}I{eT AocTI4raTb MLrHI4Myl\{a Ha reJrr.rolrr4poTax? cooTBeTcTByrotr{r4x
nolloJreBcnr4r\,r sotratvr ua co,nRqe, tr pacrer Han n SmBaroprzaJrr,uofi ulocxocru,
TaH r{ n 6onee Br,Tcor{r4M re.Trr{omlrporarrr [{6]. flpeo5ragarure r:ra rerrrromr4porax
Seurr'rirotoxa r(.Jr. B IralpaBJIeHrau n Conuqy BMecre c rrBBecrHbrM draH:rou lionerrr,-
meHrlfl B Eror rrepr{oA rrJloruocrl{ n.JI. Bl.ryrpr,r coflue.rRofi cracreMri BeAyr r{ rrpeA-
troJIolIteHI4Io, qTo BLlHoc I(.JI. I4B connequoft ctr{CTelrrrl upeo6ra4aeT Ha reJrrzo-
InrlpoTax HopoJreBcn?rx 3otr.

B uonr,ay 0Toro ilpeAnoJrolr{el{nrr cBr4AereJrbcrByer ror rpaxr, u.ro yMeHbrrre-
Er.re H r{oErly qnKJra reJrrlo[rr4porbr afiTr{Btrrrrx o6pasonauuft ua connqe conpo-
Bolr{Aaercfr yrfeHr,rxeHr{eM fioroKa r{,Jr. B HanpaBJrellr{n H coluqy, a Barel\r B03-
rrr4r{r'roBeHr{e}r rroroHa B rranpaBJrerrr4r4 or conuqa (a= < 0). flpeo6naAaulre n
ETor trepzoA Ira l'eJruo[rr[poTax 3ein.nn rloTona n.Jr, B HanpaBJrerrr,rn or Conuqa
r4 oAlroBpellesnlrfi pocr fiJrorllocrtr{ r(.Jr. BEyrpr[ o6nacrz r{oAyJrrrrlrlrr ctsr,r[e-
TeJrr,crByror o roM, rrro B 3To1'neptroA r4Meer Mecro grassyaua H.Jr, B o6racrr
[{oAyJrarIIdI4 [per4l{y[trecrBerrEo co cropoHl;r BLrcoltldx reJIr{olll4por.

Ha ocrloeaHzrl aroro MolItHo fipeArroJro]rttr{Tb, qro B ro,(ril r\{trHr4MyMa corHeq-
uofi anrusHocrlr o6.nacu, MoAyJrflr{r4rr K.Jr. (nrlr uo xpafineft mepe o6.racrr,, Ba-
HI4MaeI{afI XBaBIlperyJIflpHLIM I{eEttrJIaHeTEbIM l{aII{I{TI{bI1\4 IIoJIeM) CyutreCrneU-
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uo ytrnoqaercfl. B uolr,ay trocneAuero flpeAnoJlox(euuff cBuAerenbcrByroT
trpffMbre ugMepeulrfl Merr(trJrauerEoro MaruurEoro troJIs [20]: uore Ha reJIIro-
IIIEPOIAX ) 7O, IO-NI,.AtrMOMY, MEEEE PEIYJIflPEOE, qEM EA EESITtrX TEJItrOME-
porax.

,{auurre o rroBeAeuzr -a c qI{KnoM coilEeqEoft aKTI{BEocrI{ Ey)I{Aarorc.s B
gamuefiuefi rnlaremuoft trpoBepr{e. floatouy o6paruucr K roBeAeEIaIo aEE-
aoTpotrI{E B paSilEqEbrx AUatraBOEaX EEeprUI4.

B anueorporrul,I Eyr(nousofi Hounoreurbl s 1965 r. yBentrqurocb qIacJIo

cnyqaeB c troror{oM r(.Jr. B EarrpaBJleEtruor Conuqa ({ur. 1, a). Ha 20 - 260/0

yMeur,rtruJracr craql{ouapnar cocraBJlflIoqafl b (ra6r. 3 u 19), oAEaI{o cpeAuee
EarrpaBJreEue cyMMapuofi aursorpouura (q s ta6[. 3) cyqectneuuo Ee EBIvIe-

EtrJrocb. flo-uuguuouy, yMeEBmeHIre b npouaorulo Ba cqer ocna6.[esus
MoqEocrIr r(an r(oEBeHrEBEoro (n uaupannenuu 270-240'), tax ra 4u{Syau-
oEEoro (n uaupannesrr 300-330o) uctouul{noB autrBorpontru. flpu aroM or-
EocETeJrbEbrfi nrrag o6orx l{croqEtrHoB n na6nrcgaeMylo aul{aorpotrulo uaMe-
rifr;rcfl EecyqecrBenuo. IupopaAuyc flporolroB c ]r(ecrxocrrro 5-10 Ea B

uone 11 : 5y, Aaroqtrx BKJIaA B autrBorporluro B uyHloruoft KoMtroEeETe, pa-
BeE Bcero nraror 0,01-0,04 a. e. [16]. B ro xe Bperllfl rIpflMLIe EBMepeEtr.E rIoJIrI

[20] cnrlgereJrbcrBylor o ero r(BaslrperyJlflprrocru 6tue op6utu Seuuu n o6.rra-

cru roJrqrruofi oxono 0,25 a. e. B atoM cryqae Molr(Ho o)fiI,IAarb u gpefi{a ua-
crtrq trouepen lrorls r,r gu([$yarll[ BAoJIb rIoJI.s.

Hecnolr,xo Lrnas cEryaqufl trMeer Mecro s xecrxofi r(oM[oEeETe. 3gecr, n
1965 r. cpeAHee Buaqeuue {asrr upu BeKropHoM ycpeAHeEEE panuo 213"
(ra6r. 4). 3ro yxe 6ruano H IrarpaBJIeEI,IIo Ber(ropa - [E x H]. flo-srgu-
MoMy, B eror trepzoA BpeMeurr BKJIaI B coBAaEI{e na6rlo4aeuofi arrtrsorpoutrE
co cTopourr nus{yaun r(.JI. BAoJIb rIoJI.E sEaqI{TeJIbEO yMeEbmaJICX U npeO6-
naAana gu{{ysllr s o6racrr MoAynflql,Iu co cropoHr,I BbIcoKI{x reJllrornEpor.
Iupopa4uyc trporouoB c ?I{ecrr(ocrblo oHoJIo 40 Be B rroJle H:5Y paBeu npu6nr-
BureJrbEo 0,2 a. e., qro BLTXoAIIT ga trpeAeJIEr uayueuuoft nprMblMr{ MeroAaMI(
o6lacrr rrpocrpaucrBa B HatrpaBJreurrr{ EopMantr fi rrJrocxocrl{ ex.nuntuxu. Ecnu
B MuEuMyMe coruerruofi axrunuocrl,r perynrpuocrb Me)firrJlanerEoro rIoJIs Ea
renuomuporax ) 7o yueurroaercR [20], ro yMelrbmeul{e ponu gu$Syanr
BAOnb IIOJr.fl CTaEOBUTCTT trOE.flTEbrM.

,[,rn uogseuublx trBMepeunfi s 1965 r. [5] yrpaul{Balor BEaqeEIre xax gu${y-
arouurrfi, Tar( E HouBexmaubrfi trcroqulrnr{. Beruuuuy Ir EarlpaBJleuue ga6rlo-
gaeuoft aul(Borpotr[u Morr(Eo o6tscuurr geficrnueu oAEoro rlcroqErlxa B ga-
rrpaBJreurrrr 90o. flocnonrxy r 1965 r. paAl{r(aJrbuo Ee uBMeEIrJIacF, HLr Earlpfi-
,r(earrocrb MarIrETEoro rroJrn, EE ceKTopEaE crpynTypa uona (oua ocrataor tofi
xte cauoft, ecJIIr cexTopbl paccMarpuBarl ue n 27-greBl{e, a n 28-4uenre), ro
reo6xogurro [peAtroJrox{urr, qro rrBMeEI{JIc.s upocrpaucrsesnbrfi uacmra6 uo-
ntr B EarrpaBJrentru HopMaJItr I{ trJlocnocrtr aKJIEtrTtrr(u. Iupopaglryc rrporoua c
)r(ecrrocm.rc 700 Ea B troJre H :5 y paBeg - 0,4 a. e.)qrotBIrAIrMo, cpaBlrfl]lro
a 1965 r, c paoMepou o6nacrra KBasr4peryJrflpuoro MarrrrrEoro troJIs B EaIrpaB-
neHIrIr EopMaJrI( H trJIOC(OCTI{ gxJrtrtrTtrI(I{.

?Icrosuux autrBorpotrutr B EatrpaBJleutrrr 90o, aepoarro, Aaer Br(JIaA B aufi-
aorpouum u mecrxofi r(oMtronegrr,I (- 40 Ee).

1. Craquouapuax cocraBJlflIoq,a.s aul{Borponun (b) n 1965 r. paBua - 0,31+
+ 0,06% (ra6r. 4). 3ro cpaBEuMo tro BeJII{qI{Ee (uo uporuBotroJlo)r(Eo tro Ea-
rrpaBireEtrro) c uoqnocrr,ro yrloMrEyroro l{croqErHa (0,5510 BEe MatEEro-
c$eprr Seuru). B orcyrcrnue aroro I(croqnlrr(a BeJIrrqI{Ha b, uo-auguMoMy,
6r,r.na 6r,r rgnoe 6onrrue. Boauoxuo, oT[M o6rscrsetcx ror {axt, qro EatrpaB-
Jreutre Ea cyMMaprr,rft ncroqnur (213") 6nruo uecno;rrHo 6nuxre x Connqy, ueu
EatrpaBJlegrre EopMaJIIr x cu.ronofi ltilr.rr. (- 225").

2, Ha Slrr. 1, ? rrprr g : 90 -;- 100o uMeer Mecro Eenoropoe yBerltrqeEue
qlrcila crryqaeB, r(oropoe ua {rar. 2 ycrofiuuno troBTop.serc.E B Ha}fiAoM BpeMeH-

u6u raurepnare. B 1965 r. Bblcora aroro utrKa cpaBHIrMa c sbtcorofi pacupeAeJle-
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HV-n 6ilu3 g : 250" . Bepoxruo, aro .EBJrelrrae He cryqafis,o w cBrr3arro c BJrr{fr-
trI4eM ytrol{trHyTolo I4cToaIHr4Ka.

?IsroxeuHrre BrIIIre npeAcraBJreriun o6 r4Br{euenru4 o6.nacru MoAyJrrrq}rrr c
qrlKJroM cornesHoft ar{rtrBHocrpr corJracyroTc.s c Aatrtrbrr{u ro nropofi riporoorxe
cyrovaofi Baprraqr,rr,r 117 , 2ll.

B sa*nIo.Ienue ueo6xoAl4Mo [oAqep(I{yTb, qro [BromeEH]jre pe'yrrbrarbr
noJryqeEbr Ha ofpaHI{qeHEoM 3r(ctrepu]reHTaJrEHoM Marepr4aJre r{ Hy}riAarorcfl B
rrpoBepr(e u 71anr,ucfimeM r{3yrreHt4r{.

Anrop 6naro4aprar A. A. crenarrflHa, B. M. B;rra4rr,rr{pc*oro u Io. tr4. Heu-
uopa 3a trJroAorBopHoe o6cyx4euue pa60ru, H. B. Benrox 3a BbrrroJrHeEtr(e
SEaqtrTeJrr,Horo o6reua Br,IstrrcflI4Teflruofi pa6orbr rr r{oJrrrenrun 3BM Ba BrjnoJr-
EeEI4e rapMoEuqecHoro arlaJrr{Ba AaErrrJx,
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oEoCoEEIItIoCTflxME}I(IIJIAHETIIOflIIJIABMbI
I,I MAITII{TIIOTO TIOJIfl R TIJIOCHOCTII COilHETTIIOIO ST(BATOPA

B, M. Ba,a,Owrtt,upcnwil', JI' C' Jleawt4mwd'

PeaJlbsocrt o6uapymenrofi pauee aEoMajIEtr B pactrpocTpaEesEE COIEeqEI,IX ROCME'

,..*r" 
"yn 

t -(x.n.J 
ri ioue cors6suoro or*aropa (*[ reirromuqgln)_!^tl tro*rBeplr(Aaercr

trprr EccJIeAoBaEtrE BapEaquu ralaKTEqecrtrx r.n. fIoI(aBaEo' sTo cRopocTb cofiEesEoro

BeTpa B o1BaropEaJrbEoft abne B cpeAEeM Mo'bm€, qeM Ea 6oree nrrcoxux reJruo[IupoTax'

Hai c.rrea"rure'aroro yron ruex*y nacate*Eofi n cunosoft JrEEtru Merr(EJra'eT'oro Mar-

IIETEoTo rroJrg E nuUued-Corfqe -j Seuns B oToft eoUe 6O[rme. VueEr,mesro HoEBeRTEB-

EoroBDIEocaqacTtrqIaJIaHTEIIecHtrxI(.JI.BgI(BaToptraJIbEoMcJloetrlgloAuTIttro.fiBJIeEEIo
rroJryroAoBhrx u^pruqr*iuilr"ruroar". Pagzanru-aa aoMtrogegra cy1osgot aEuBoTpotrEE

;;;;il;;;;""il" Go"qv B aRBaroptrarrbEoE BoEe Bospacraer. Ogsrc-nperueuno I99I9I1i9
vBeJrErlEBaercg u asuMytaJlbEaff cocraBJrflIolqaff, TaK qro aMtrJltrTyAa corEesEo-cyrorlEoE

;;fi;,iil; ;o". +zti'.oro-rpot, na -75-200/o B'rme' seM Ea 6oree Blrco*rx reJr,o-

;;p;A;: bro ouo&ze uoxrer yiraauruarE Ea 6oJrbmyro peryrl-sp*ocrb trorrs B ar(Baroptrarrb-

EOft BOEe. o6rapymeuo, sro cpeAEee.BatrasABrBaEtr6 aieadusoro Easala rvlarrrrnoft 6ypu

IIO OTEOmeEUTo I{ EarraJry OuriseC*Oft BCtrtrImRu BaBECET O_T pactrOJIOEteEEE Botr6lml(-u E

Beunu or:EocrreJrb'o ,r,rhropraou*oro cJror. Ecnu ygaprtrft Spout [epecenaer or(BaropE-

aflsstrrft croft uJIu paotrpooTpaEEeTofl BAoJIr, gerO, aailaagrrsas[e BospacTaeT na 4-10

""r-."*-OO+;;r 
ro*'e, 6ir*,'ucronxoBaE RaK yraiasye-Ea^6oree sblcoHyro (r cpegreu)

trJrorEocrb Merr(trJraEerEoft unaar'rbr B 9r$aropuaJr6EoE BOEe'

ON SOME FEATURES OF THE INTERPLANETARY PLASMA AND MAGNETIC
FIEiD'ili-iHE-itAlle bi'-Sbian-pCUatOR, by B. M. V-tadimtrsttv, L' S.' Leuit-

,r,i-:s"-ri.i;;;G;;ii;.;-r";"s";i;; .r-sgt"t.rd*ii rays in the Solar eouatorial zone

g-2o heliotatirurte) [t] havebedn investigateil ;;[; #i;'"i i[e str<lv of Gilactic cosmic

)#"r-rir;i;;;: Ir iJrLffi;t[; S;i;;i;a r"tt veloc-ity js lower in this zone' As a con-

#ffi;:11;;T;rir!'i,ii*.jt,i ffi;"5";-- Esitri ri"" antl i force line of the-interplanetary
ffifi;;[ ]i;ld-i;i;-s;* iiitilir i"y.t. tnu a..t.ut" of the convuction of Galactic cosmic

;y1il;;r;ilii,;?-qil;"ffii ;,1'";; r.rurr, i" t[u hatf yea.r variation of the intensitv.
The radial component ;f ;1; s"i; di"rnai inisotropy as well as an azimutal coI1^pon€nt

#;.;lI't";hil;;ffitil in, 
"-piit,iat-o[ttte 

aiuriil variation fqr.the,zone (-[2" helio-

i"iit"i.rj--irlr.ger tiS:Z-O%i -i[ilforhigher heliolatitudes'i This nhenomenon mav

inclicate rhe larger reg,rtalrit'y'ot in.^rirg""tI" ft.Li-i;;iil;qratorial legion' It has been

i;il;i;a th;; tf. -d;'a;i;'v tffi-"f i[" t"aau" commencdment.of the m. aql,eti-c 1t-orp
a;;;;,i; 6"-inJ-p".iti6"-oi-inr llare and the Earth relative to the eouatorial laver' lr
rhe shock front crosses;[.;H;;";"i;iirii,- 161,p..pagai.s utong it) the delav time increases

;;;[-10h. This effect -uy b. cause6 by the enhancecl clensity of the plasma in the equa-

torial zone.

Pasee EaMr4 [1] 6rrnO uoxaaaEo, qTo B orEoctrTeJrbHo oqeHE roEr(oM crroe'

Jrep(aqeM B trJIocKoCrI[ coJIEerIIIoro 3l(Baropa (-]- 2o reauourupOrrr), pe3l(o

trBMeErrrorcfi ycJroBtrfl pacnpocrpaHeEufl coJrEesEblx It.JI. B ueptroAll. TPgIom-
n.rr" Benn,reft arofr soEu (nsaE(An B roA: 22.y -22.yIu22'Xl - 21'XII) co-
'd^rrr 

6otnuroft Morq,ocr; B R.Jr. Boo6qe Er. pa,y He 6bultr aa$rHcuporanu'- 
4"t yMepeggblx I4 C11a6blx co6blruft B AaI{EoM cJlyqae, nam o6napyxl'IJlo6b'

ue bo6.rrogaercn upouopqrogaJrbgocrril aMtrJlrrryAbr BoBpacrarrrr-fl r{ETeIrcI{BEo-

cTrI n.JI. Id MOqIIOSTII paAUOBCtrJIeCHa COoTBeTCTByrOUlefi BCIIrIIIIHII' BepOrt-

AHAAEMUfr. HAYTI CCCP

Il3BECT,{fHPbIMCHOfiACTPOq)lISI,TIIECHOItOECEPBATOPI{I{
Tou XLI - XLII, 1970 r.
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EocrB o6napymurl r(.Jr. or Bcrrbrrrren 6ar;ra ) 2 a arofi aone uensure. Bpe-
Mg SanaBALIBaHI{fI HaqaJIa BOBpaCTaHI{.E II}ITeHCI4BHOCTI4 K.JI. nO OTHOIIIeHT{rO K
Earlary ontraqecnofi BcTIbIIxHI{ B ylta3aHHor\{ I{HTepBaJIe reJrrrollrl4por B cpeAEeM
BABoe 6o,nrtrre, qeM Arfl Apyr[x anaqeurafi reJr]rortrr.poT.

Eclra o6napylr{enHble BaxoHor{epnocrrr peaJrbrrr,r, To DI(Baropr4aJrr,Hafl BoHa
Melr{rrJraHer}roro trpocrpaHcrBa (uemunanetHoe r{arHr{THoe rroJre, conuesubrft
netep) AoJrir(Ira o6.nagarr, Henoropr,Il,rra oco6enuocr.flMrr. Drlr oco6rre csoficrsa
(ecnra ouu cyqecrByror) 4o,rxruu rpoflBrrflrbcfl B pflAe Apyrux arf(rexron, Horo-
pbre MorJrr{ 6rr o6uapymrrrrbctr npr4 HenocpeAcrBeHHbrx r{sMepeHrr.frx, a ran}r{e B
Bapl{aql4flx rllureHcuBrocrla raJraxTr4secrofi noMrrorreHTrJ r.n. PacclrorpeHr4ro Ilt
aEaJrrray yrroM.flHyrrrx a{{enron r4 trocBfltr{euo aro coo6rqeune.

$ 1. O rrexoropbrx ,qauHr,rx rrpflMbrx ueuepennii
rr llroAyJrflr{uor{Hrilx otf$enrax

It coinaneullro, AJr-fl rlpoBepHr{ ynoMflHyrr,rx Baxorroil{epuocreft rro AaHr{r,rM
lrpflr{brx uallepenlafi rpe6yrorcr AJrI4TeJrbHr,ie px4r,r ua6;rro4eurafi oguorrznuofi au-
naparypofi. Tanoro poAa r4sMepeHraft noxa rpoBeAeHo oqeHb t\{aJro. Hax xopo-
{rro r{3BecrHo, [poxo]nAenrae Selrtefi gour,r rerrrosHBaropa cofipoBo?nAaercfl 3a-
tvlerHbltr{ rIoHrr}I{eHI4eM cpeAHrrx esaqeunfi 1(o-rau4exca. Anrunury4a DTr{x rroJry-
roAoBbrx oaprzaqraft cyrqecrBeHHlru o6paao,n BaBr,rcr{r or ypoBHfl co.nnesuoft
aHrlrBHocrlr (iloromeur.rfl (nopoJreBcnux aou>) [2, 31. IIo aroft npr{qr4He o6cyxr4a-
eur,Ift aSSenr I{e x{o}Iter 6r,rtr qenr,rnou o6ycnon.rrerr rrBN,reHeHrreNr oprreHTarlurr Aw-
rroJrfl reoMarHI4TI'Ioro rIoJIfl rlo orHorrreHl4lo n IrJlocnocrr{ DnJrllrrrr{Iira. C 71pyrofi
CTopOHLI, lrlelHAy serl4ql[r'Iofi Kr,-w]gTexca 14 cnopocrblo CoJIHeqHoro BeTpa ycTa-
IIOBJIEIIA HOPPEJI,EqI,IOHHA,E aABIICIIMOCTr [4]. fIOAIOUY flOI{I{}ITEHITIO CPEAIIIIX
suaqeul{fi Kr-uygexca s o6racr[ teJrr,romfipor 1- 2" 4o,rmrr6r coorBercrBoBarF,
B CpeAHeNr l\{eHbrrrlTe SrlarreHl4tr cHollocTr4 coJrHeqfloro BeTpa.

H uacroarqerry BperIeHrr AIIH aHaJrr{Ba AocryrrHbr ABe cepr4r,r raalrepeuraft
cHopocrrr Berpa, oxtsar6IBaloqr{e uyinurrfi Arrarraaorr uelrenenraft rerrrorrru-
porrr. <Maplrnep-2r nepecex arBaropr{aJTbrryro Borry aunroft 1962 r. [5]. I4a
IIpOCNrOrpa AaHHbrX O Bapr{aqr{flx cnopocTr4 BeTpa cJreAyer, rrro cpeAr.rfl.s cKo_
pocrb Berpa B Bolre reJlr{orllr4por -l-2'upralrepHo rra 60-70 rcu,f cerc }rer,rbrrre, qeM
Ha leJrI,Io[rr{porax 3-7" (u,rroruocrr, nJraB},rbr coorBercrBeHrro 6onr,lre). B xon-
qe 1966 r. ar{Barop}raJrbHyro o6.nactr repecer(Jra craHqpr.rr <Benepa-3> [61.
fIo;ryueuurre [pI4 arl4x I4sMeperrrlrx crrer(Tpr,r rrJraaMr,r 6rr,rur ocpefiHerrrJ ,{Jr.rr
ne?r4oAa upe6r,reanrar{ craHrlr4r{ B rrpeAeJrax aontr *l- 2o u nrue arott aortt,I (74
u 73 cuemrpa coorBercrBeHl{o, [pr4N{epHo rro rprd HeAeJrr{ ua6rro4euraft n narri4onr
cryuae). Peay.nr,rar ycpeAHeHr,rrr Moir{Ho Br{AerE, ua {ur. 1. }tan HerpyAuo Ba-
MorI4Tb, cKopocrb reseur4fi [.IIaBMbr B aHBaropr4anr,nofi BoHe BaN{erHo rIeHr,[Ie,
qenl Brre BoHbr,- B rroJrHoa{ coorBercrBr{r{ c rlaMepertlrtlMul na <Mapzuepe-2>
[5]. Taxuu o6paaou, cnopocrb Berpa a o6nacrra renrnooxnaropa geficr.nuienr-
Ho MeHLIre, seM Ha 6oree grrcoHlrx reJlr,rorur4porax.

O4naro paaruq[e B cltopocr.ax BHasurerr,Ho 6orr,rue, qeM aro uoirrso 6nr;no
oll{I4Aarb Ha ocHoBaHr{r4 AaHrrr,Ix no K,,-r.rn4eHcy, ecJrrr ncfroirb3oBarb KoppeJrfl-
IIr{oHHyrc BaBr{clrMocrr [4]. Taroe Hecoo?Bercrnue (upuuepHo s 4-5 paa) r,ro;nuo
06racuutt,, ecJII,I yqecTl, qTo BeJrl,rqv]lra Kr,-uuleltca BaBI,rcr4T r{e TorrbKo oT clto-
pocrrr Berpa, Ho IiI or Apyll4x rlaparferpoB, B qacrrlocrr{ oT 3HaqeHl4fl aSrlMyTaJrb-
Hoft cocraB"narorqefi rreiltrliral{eTr{oro N,rarrrr4THoro non.s [7]. Ho aHa.reHr4e aBrrl,ry-
tarsuoft cocraBJrflrorqefi npouopqr{or{aJrbuo t{Ho}r{r4TeJrro RQlu, r4e .R :1,5.
.101ts cnt (: 7 a. e.), Q - yrJroBafl cnopocrr, BparqeHr4fl Comrqa (: 3 . 10-0 cen t),
u - cropocrr Berpa, T. e. ara KoM[oHerrra norn 6o;mrue B EnBaropraattuoft o6-
Jlacrrr r,rB-Ba yMer{r,ilreHr4.fl cr{opocrr,r reseHr{fl. Bc.ne4crnr,re 6onr,rueft (BaHpyqeE-
Irocrl{)) crrl,rpaJrI4 Me?firlJraHerHoro rroJrrr B aKBaropr{anr,nofi 06racrl,I paBrlaq]4e
cnopocrefi Teqerrr{.rr, o6uapyxrlraaeMoro no Ko-uugexcy, Taxrdx,r o6paaou, ura-
tserrdpyerc.E. TluTepecno orr,rerr{Tr,? qro arr{ BaRoHoNrepHocrr,r HaxoAflTcrr
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U, xr/celt

(Drr. 1. Vcpegnenusre ctrexTprr rrer{rrJrauer-
noii n.naaMbr no uauepenuan [6]

7 - u3McIlcHuE DHe Br{BaroprraJrbrroii aonrr (73

ctreHrpa); I - [BMepeErrq B npeEeirax siitsaropE-
arssoft aosrr (74 crertrpa)

B TIOJIHOM COOTBETCTBI{tr C O6:TA*
py?nellEofi B [B] Hopperrflqrreft ue-
)r(Ay opr4eErar{r4eft BeKropa Meffi-
IIJIAIIETHOIO ]\{AIHI4TIIOIO IIOJI,fI W

aMrJrr,rryAofi ltfi]t runa Pc 3,4. [trra
HOJre6aHI4.E SaMr,rpaIOT, KOrAa Melri-
rrJraHeTHoe rroJre AeJIaeTcfl a3I4I{y-
TaJrr,rrblM. vsenuseuue aSIII{yTaIIb-
Hoft cocraBJr.rrroIIIeft (cnnaauroe c'
yr[eHbltreHEeM Cr(opocrr4 nerpa) 4 r.n*
)r{Eo Ha6JrroAarbcfl B r{roHe u AeHa6-
Pe, KOrAa 3eMJrfl npoxoAr{T 3()Hy
IEJII'IODKBATOPA. 3TO AOJI}I{HO B
CoOTBeTCTBI{I{ C peayJIE,TaTarII{ t81
conpoB olr{AaTr,cfl yNlerrblrreEr{eN{ aNr-

rrJrr,rryA Pc3,4 B 3rr4 trepuogr,r. I{ax
Br,rAHo r{B AaHHbrx Cauro [9], raEafl'
rroJryroAoBafi Baprrarlr4fl B aMlJIIlny-
Aax Pc 3,4,ro-nugvr{oMy, Aeficr3u-
TeJrbHo Ha6rroAaercfi.

Cne4yer o6parurr, Brrr{Marrue rafi}r{e rra ro, qro AaIrHr,Ie 06 yMeubmeHl{r{ crto-'
pocrrr Berpa B Dr(Baropr4aJrr,Hoft BoHe HaxoArrrcfl. B rroJruoM coorBercrBlll{ c pe-
ByJrbraraMr4 orruqecxrrx Ha6rloAeHufi Hopour,r B JII{Hrrrr },5303 A. ts [10] :o-
(aBaHO, qTO I4HTeHCI,IBHOCTL BeTpa BOBpaCTaeT C yBelI4qeHI4eN{ -FIpI(OCT]I ,11r-

HfifrX 5303 A. Ho, nax r{BBecrrro, .apr(ocr}, l.tltttrt 1,5303 A n aHnatopl{aJrr,Eoft'
06racrr,r uourrxtaerc.s (axnaropuaJIbHLIfi MrrHIaMyM, cM., HanpuMep, t11]).
TaHuu o6paaolr, Aarrur,re npflMbrx I4Br\,repeul{ft, ynaa},IBaloq,Iae Ea yMeHr,IrIeEI4e
cpeArrefi cRopocrl{coilHesHoroBerpa B aI{BaropI4aJrLHoft o6racrl,r (n aoue -1- 2"
reJrr,romraporrr), HaxoAflrc.s B rroJrrrolr corJracurrcp.flAoM r(ocBelrlrblx AaHIrbIx, B
qacrllocrl4 c AaEEr,rMr{ to Kp-v:ts,IleKcy r,I aMIJII{ryAaMr4 HfI}t, a ra(E{e c pe-
3y Jrr,TaTaMrr MoHoxp oMaTuqecHr4x Ha6 rroAeHl,Ifi H op ourt.

flprmru oJIeACTBT{eM yMeHr,rneEr4a cpe4uefi cxopocrr4 Teqenr4g rlaBiuEr Bl
er{BaropuafibHoft Boue AoJr]nEo 6r,rrr, uexoropoe yBeJrr4qerrae rrirorrrocrr{ raJrlH-
Tlrqecnr4x r(.Jr. B DToft BoHe. fIo conpeuenHr,rM rlpeAcraBJrerrrrflr,I rIJrorHolrE!
HOCNruqeCKuX qaoTIIq B EeKOrOpOft rosXe OupeAeJlflercrl cKopocrEro gu{rsyauu'
K.Jr. trO HatrpaBJreHrrro H corHqy I4 cnopocrbro ux BbrHoca nprr ABI4meEurr HeoA-
HOpoAEocreft lraruuTuoro troJr.E BMecre c BerpoM (mouaeHqraa) - a npornao-
troJromr{oM EatrpaBJreHr,ru. flpu yMeEbIIreHr4r,I cROpOCTI,I Berpa yMeHbltraercs I4'

r(olrBeRTrrBrrrrfi nrrgoc llacrl{q, I4 rdx rrJrorr{ocrb AoJI}r{Ha rrecnoJrbno Boapa'lrlr
(c*. , Earrpr{Mep, Il2l).

Taxlru o6paaou, rprd rlepece';.erutr 3eunefi aftBaroprraJr,nofi aonrr (n uae-
urone rr uon6pe-4ex19pe) lomxuo ua6nro4arbc.E BoapacraHr,re I4IrreHctr{BHorlrlr
rafiaxrusecr{rdx R.Jr. Izluenso raxr{e cegosubre Baprdarlrru c aMrrrlr{ryAoft1 - 2%
6ruru o6uapylr{enbr A. JI. JlyaosnM [13]. fi. U.,{opuau u C. (Drruep 1141 wc-
cJIeAoBaJrr4 pactrpeAeJreurre r{rrreHcunuocreft H.Jr. B trJrocnocru, [eplelr4l4:ty-
.rapnofi fiJrocxocrlr axJrr.rtrTr4xr{ AJrfl arroxlr MI{Er.rMyr{a corHesuoft aKTr4BEor]TIrI

1963-1964 rr. Osu lrartrJrrr yKaBanr{e Ha cyqecrBoBaHrre roA06I{oro nreiedl$en-
ra (uonoxrenrre ycJlo?firr.rrJrocb cr{Jrr,Hoft acrauuerpuefi n aHTr4BHocrL{ ceBepn,rro
u rorfiHoro norynraprafiCo.nuqa). B.nraaxue arr{M npeAcraBJreHIrfl o pacflpeAelre-
EUI{ trJIOTTrOCTI qaoTr4q rarar(Tr{qecKl4x r(.Jr. B TTJIOCHOCTT{, neplerrAl{ttyr.apuofr:.
trJrocnocrr4 ar{Jrrrrrrr4rrr, paBBr{rr,r B. Capa6xau u I. Cy6pauaunsuou [15].

$ 2. Iflanreuenrr.fl coJrrreqHo-cyrotruorl aHrrsorporuu

Vl,reuorueurae HotrBer(Tr{Blloro BbrHoca qacrlal{ r(.Jr. B Dr(Baropr4aJlr,nofi u,tro-.
cnocTr{, [pzBoAfltrIee H yrroN{flrryTbrl\r Bbrlxe IIoJIyroAoBl,I]I Bapl4arlr{flM, Aoir?riEo'
r{rrerl, cJreAcrBr{elr coBeprueHt.ro oupe4erennr,rfi a{cpex'r B coJIHeqHo-c}rroq--
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/?t = 4.77

nz = /25

nt = //56
nz= 264

-3 -2 -/
@ur. 2.9acrors6re pacnpeAeJregrrfl aMnrrrrryA pagua.nr,roii (a) r.r aaunyrarlrofi (6)ixonuo -
EeEr cofiEerlEo-cyrouuort aErrsorporrr{r KocMuqecKtrx nyuet aa 1962 u 1965 rr. (ueiiijiouuuft
I vouutop) E L-

,I - BoHa trbrcoHr4x feJrrromlrpor; p _ oHBaTopuaJrbrlafl BoIIa

Eofi Bapuaqrlu. CocraBr.rrrorqafl BeHTopa cyrosrroft aEr{Borponr,rr{ rro Ha[paBJre-
Hrdro K Co.nuqy AoJI)fiHa B arBaroprraJrr,Eofi BoHe r{N[err, 66riuyro BeJrr,{rrr.rHy, qeM
Ha 6oJree Bblcor(I4x reJrldolxrlporax. CyqecrBoBarrr,re aroro .aBJreHr,rfl oKaBa Jrocb
BoBMolI{Hr,rM IIpoBepI4T[, ua 6olr,ruou MaccI4Be Aalrr{rrrx Ba rlepr{oAr,I Mancr.rr,IyM&
coJIEeqHoft aHrr,rBHocrr{ (1957-1958 rr.), cna4a axrr4BHocrr{ (1962 r.) u ,rro-
xu, 6rr,raxofi x nrr.rnrauywy (1964-7965 rr.).3aueprao4 Mfl racno.nr,BoBaH Ma-
repr4arr, o6pa6otanunft ra upoauaJrrr3rdpoBaEuuft npr,rnrcHoft rpynuoft [16]. ,(an-
Hbre Ba 7962 u 1964-1965 rr., o6pa6oraunrre reM ?r{e MeroAorr [16], 6urr.r
nro6eauo [peAocraBJreuLr B pacrrop.smeH],re aBropoB A. H. rlaunparoarru. ,{nn
Ha)fiAoro I43 yKasaHHhIx TIepI4OAOB CTpOr{Jrr4C6 qacrorHbre pacupeAeJre}rr4fi Br{a-
qesrafi pa4raa.nrnofi rr aBIdMyraJmuoft xouuoHerrr Ber(Topa cyroqHoft anraao rpo-
nI4I4 orAeJIBrlo AJI.TI aKBaTopI,IaJrruoft aonr,r (-L2') r4 Bcex ocraJrbrrbrx aHaseEuft
reJrrrorxuporrr. PacnpeAeJrerrr.r.E gnn 7962 u 1965 rr. [oHaBaHbr Ha {ur. 2.
Bragen orserrr,rsbrft cABr{r pacfipeAeJreur[fl @ AJrfl aKBaropraanrnoft .roocriocry n
919poryy 65.urruux aua.reHuft. Bno"rrne aEaJrorr{qHbrft peay.norar roryqeH Afifl
1957-1958rr., oAHar{o A m 7964r. (ruuuuuyu anrrnnocru) a$4er", ro-Br{Ar{rro rvry,
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q)IIr. 3. rlacrornr,te pacflpeAeJrerrrrr{ arrfiJrr.rryA coJrrreqno-cyrorrfioii aruBorpoflr,tll
(nei,irpouuui uorurop)

Solra Bbrcoltrrx reJrI,IoulIIlor; 2 - BoHa SliB:lrolla

orcyr0TBYer. tr4urepecuo, qro Bar{eTHo rar{Hte c[creMaTurrecnoe yBeJruqeH[e I4

aBltrrlyril"lIbHofi cocTaBfiffrorqefi. lloaro,rry c.[eAyer o?nr4AaTb, rro]rr{r{o cABrrta
{aar,r cy'ro.lHofr Bapr,raqr,rrr, yBe,rrr,rqeHr,re ee a}rrrJrr.rtyAbr. Vxaaanr,re Ha cyqecr-
BollaHr.re ranoro a{tfex'ra 6n.no uony.leuo A. A. .(arrr.r.nonr,ru [17]. Ana,uras pac-
oN{&rpllB&er\roro NrarepuaJra rre ocTaB,rrfler co}rHeHl,rii B peaJrrrrrocr[ 9{(ber{Ta, o
gell r\lOl.lillo CyAI{TF, nO TIaCTOTHLIM pa0npeAe,[eHtr{fll{, iIpeACTaBJIeHr{bIrI Ha {r{r. 3
(ltpltrlr,re -1 - eorlu -L (3 -- 7'), nplrnr,re 2 - eorra --2'). 3{rpeHr a 1961r r.
eHoBEr oTcyTcTByeT.

I4cto,'trtonaHr,Ie (banra Boapacralrrrfl alr[Jrr{ryAbr coJrHeqno-cyroqr{oft arrr4-
Borponr,rr,r B anBaropr,ra;rtnofi BoHe B HacroflLqee Bper{.rl, Br{Ar{}[o, He Mo;.Her
Strrr o4r.roauaqubllr. O4na ua BoBNroir{Hocreft olrgcreu}Irr aroro flBJIer{I,Ifi }IorJIa
6r,r aan"nrosarbc-s B fipeArroiro]neHrlr4 06 yBeflr{qeHr,rr.r crerreHr,I peryJr.EpHocrr,r
]IO.lIfI B DTOft 3OHE. B CAMOU IEJIE, AMIIJII{TyAa aHI43oTponIII4 CofJIaCHo }T0AeJII4,
pa3Br,Irofi n [ 1 B], ilp oil opqrroHarrr,H a Bbrpair{eHr4ro

0a

-L

/r_- I (tDr cos 1)"
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34ecr a : eHlmc, H - BeJrrrqr{Ha perynnpuofi cocraBJr.trroqefi l,rarnrarn,oro
rIoJIf-' e - Bap.flA aJrer(TpoHar m' - I[acca fiporoHa, c - cHopocrr, cB,era;
t : ?ulu - Bpervrfl Melr(Ay afiraMr{ pacce.rrHr,rfl valrraqur (cxopocrui; 

"u ".og";poAHocrflx rvrarHr{rr{oro uotr, l, - upo6er_gJr.fr pacce.sHra.s. vro.rr x onpen€.Jrfl-
erc-fi I{BBecrHbrM Br,rpa}r{eur4eM arctg 1 : QRlu. HaH acuo r{B r4arro}r{eggoror
cos X AJLtr ar(BaTopraaJlr,uoft aour,r AoJI?r{eH 6rrtr uenslre, qeM g.na 6onee nr,rco-
r(I4X reJrr{omrapor, o4naHo Berr4suHa (l)r cos x yBerr,rqr4Baerc.E. floaror,ry cne:
nyer SaKJrIoqr4Tr,, qro 

_AJrrr SRBaropraa;rr,nofi 
-_o6.rracrr,r 

BoSpacraer napar,teTl!
H)", r. e. rrorre 4olxuo6u* 6olee peryJr.trpHo. Vro xacaerc, 6r,cyr"rrrog o6.yx_
iqaeMbrx a{Sexron s 1964 r., ro Her(oroprne AaHHr,re yKa3r,rBaror Ha Beposl.Hoe
cl\{eqeHr{e cJlofl, coorBercrByloulero DXBarOpr{anr,uofi 3oHe, H IOry. 3ro NIC}liHo
o6'nr,cuvrtl, cr,rnr,nofi acllMllerpllefi n aHrr.rnuocrl{ ceBepHoro 14 Io}r{Horo noJry-
urapufi Coruqa B aro Bperrfl.

$ 3. flpoxoinAerrue y,qapuo.o {poura locJre xpouoc{epnofi ncnrr,rnrr
qepeB eKBaTopr{aJrr,Hyro o6;racru

Eclu n.rraeua DHBaropltanr,Hoft soHrr r{MeeT rrecxoJrbno 6o"rree nr,rconyro
u:ror:nocrr, (clr, nr,rrue) r,rJrr{ orJrr4qaerc.E srraqeHr4flr{r4 HeKOTOpTiX i{pyrrrxlapaMerpoB (reuueparypa), ro B rrprdHrlr,rne Moryr ua6nro4ar.ucfl onpeAeJreE-
Ilbre pasJruqr4.fr B pacnpocrpaHeHr,rr4 y4apuofi BorrHbr xpouocsepHofi scnbrrrrxu _
B 3aBI40I4N{ocrl{ or roro, B Kafto},I rroJro)r{eHlrt4 HaxoAI{Tcrr 3eun.s orgoclrreJlbgo
BCrr.brrrrnr4, ,I{onycrrau, qro aKBaropr4aJrr,Ha.s o6.rracrr, o6na4aer uecxonsHo 6o;rs_
urefi nuornocrr,Io TTJIaBMLI, .retr o6racru 6orree Bbrcor{I4x reJrr4orxI,rpor.. Tarron,
Melr{Ay upoql4M,peByrbrarpacqeroB,cAeJrauurrx n [19]. Paccuorpranr rtasecrBeHHo
BlrrtflHue raKoro pacnpeAeJreHr{.g rIJIorHocrr{ }re}firrlaueruofi rrJraBr,trJ H& B€Jrzr{r{-
r{y BarasAbrBaHr4.E yAapHOrO spoura or xpoMoc{epnofi BcrrbrlrKr4 rrpr.r AByxpaBJrldqHbrx rro Jrolr{eHrr.Ex 3eurra:

1) renuourlrpora Seunu r,IMeer ror )I{e BHaR, qro r4 rrrrpora Borrbrrrr6trr, Br,rB-
sanuefi yAapHyro BoJrHy;

2) anax rerrr,rorxr4po'rr,r 3er,r"nra - o6parnrrft, rax qro yAapHbrfi {pour gon-
)IteH rrepeceqr, DHBaropr{aJrbHyro 3oHy.

f(an r.raeecrHo, cpeAHrr-rr cnopocrrr {ponra 6y4er sanucert, or pacrpeAerre-
Hr4fl rrJrorHocrr{ Ha nyrr4 pacnpocrpaHeHr,r.fr y4apHofi BOJrHbr. Fla6.uro4aa npu_
xoA yAapHoro dlpoura B AByx orrI4caHlrrr]x rIoJro]r{enr,rflx 3err.ru, }1o}nHo o}r{r4Aarb,qro sarlaBAbIBaI{I'Ie A0JI}I{Ho 6nm uecxonr,xo 6onture npr4 rrepeceqeHr4rr {ponrou
aKB ar opI,Ia Jrr,lI ofi a onr,r.

Er,ua cAeJraHa rrorrbrrna o6uapymurb aror e{r[eHr, r4cnoJrr,By.E Aarrrbreo BHesarrHrrrx Hasarax tr{arHr{rHbrx 6ypr (SC). .(.na'croro 6r,rJr cocrasJreH fia_
T1{9r 6ypb 9 BHeBanHhIM HaqaJlorr, oro?r{AecrBJrer-rHbrx co Bcrrr,rrugauu (1g57-
1963 rr., 713 colurufi). ,(.rra KalrrAoro rra rroJryrxaplrfi co.nuqa cpeAH.rrfl Berrtrrq[_
IIA SAIIABAI,]BAII],I,8.(I.IAUA;rrO BCIIbIIIIKIt r IJO - }IOLTEHT PETI4CTPAqI4I{ BHESANHOTO
HaqaJIa ua Seltle) IIoAcqurrlBaJracr, orAeJ]bHo AJr.E AByx noJro]rieului 3cu;rra.
oxaaarocr, qro Ar.E co6trrtrit, HorAa yAapHafl BoJrHa nepecer(aJra Er{Baropr,raJrr,_
Hyro 3oHy, aana3AbrBaHrae 6r,rro ua 4 - 10.rac. 6onr,ure, qeM B cryqae, nofAa
3eun.s .[poexTr,rpoBaJracb Ha ro r{e Eolymapr4e, rAe .rporrorrou Bonr,r[rxa($vr. 4, HaHeceHHbre ourra6nu - craHAapruuie orxrouenua). Nlamcranam,uoe
SarrasA[rBa]rr,re ua6nro4aeTc.fl B AOne -f-2'reJrr4otrrr4poTbr (Ua $vr.4s arofi ao}Ie
6eperca cylrx,ra Bcrrbrrrren [r.n o6or.rx uo.rryurapraft co.,rnr1a). b4r,iru*, flBrrrrerc.tr
cr4crex,rarr,rsecKrrM ({r,rr. 5) r{ cfarr4crr.rrecxr,r ana-rr,rnrr,ur (na yporrr" 50r1,, ecalr
IaCn OJrr,3 OBarb pacfipeAeJreHr4e cruo4eura). o4na Ho n osrro,,riHarr HeoAHOpOAITOCTT,
AaHHbIx I4 cpaBHI4TeJrbHo tr'IaJIoe qllcJIo co6ttruft AJI.II rolr{Horo no.,ryruaplaa Cong-
rla crrrr[{arcr HaAe}nHocrb pesyJrr,Tara. floator,ry ero cHopee cJleAyer paccrrar_
prrBarb HaH yKaBaHr4e Ha BepoflTHoe cyqecrBoBanue o{{exra. B uoarsy ero
peaJrE'Hocrr4 roBop.frr rer,r He MeHee 4na {anTa. Bo-nepnr,rx, AoJl.E paAr4oBc[Jrec_
ROB, rrOCJIe HOTOpr,rX aac[uxcuponaHr,r BHeSarrHbre HaqaJra, Br{rrr€ 

-10,26l 
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Our. 4. 3as[crMocm cpe4uefi BeJrEtrtrEEr
.BatraBAErBaEtrff BEeBarIEoro Easala SC
uarrrruoft 6ypz uo orEoueEtrro B traqa-
.ry otrTEtrecl(oft scuumKz B BaBucEMocrE

or reJrnomtrporrr Seuuz
.I - ceBepHoe noJryruap[e CorHrra; 2 - rcE{rroe
rroJlyrnaprre Couuqa. IopusoErarbHrte orpeg-
Itu - CTaHEapTIItre oTr(JroEeHI{rI AJIE HaXgOfi

Bbr6opfiu

70 90
It qac

(Dnr, 5. 9acrotuoe pac[pe4eJreurre BeJrI{-
qIIEbI 3atra3AllBaEtrE BEe3atrEOrO EaqaJIa
SC 4,ra co6nrrfi ceBepuoro troJrymapl{fi
Conuqa (nH,nrouenu Ee BtroJrEe Eagerr(Elre

orox-tgecrnteuzx)
7 - 

yAapHbrii Sponr nepeceHaer'oHBaropr,raJIb-
Hyro soHy (41 cryqafi); 2 - He fiepecenaer ee

(50 cnyqaea)

cJlyqae (0,20). Ananor[suafl aar(ouoMeprrocrb r{}reer Mecro AJrE Beposrlrocrl4
corlpoBo?r(Aer,flfi 6ypu {op6yru-cnaAor,r (cpeAHr4e aMrJrrrryAbr +op6ylll-crlaAoB
coorlBercrBesrro oKoJro 3,0 n 2,0%).

B aaxnroseurre trErepecno orMerr{r}, yraBarruyro aBropaMrr 1,20 - 23] teu-
,qeHr{r4ro H troJryroAoBofi MoAyflfi\vrn z7-aBeBrrofi rroBTop.EeMocrr{ MarHr{rHbrx
I4IHAer(COB IIa CrraAe COJTEeqEOfr aHTITBEOCTT{. Z7-g]c3AU.&E BOJTHa r{CEe3&OT B n€-
pIIOAr,r, KOrAa Seuug upoeKTr{pyercfi rra MeEee aKTtrBEoe roEtrroe troJlyltrapl4e
Coruqa, u tro-EBJrffercfl BEoBb HaH ToJrbI(o ee reJll{oIrlrrpora npeBbrruaer *2".
ero ssresue Mo)fier yraar,rBarr, r{a paBJrr{rrue cer(TopEofi crpynrypr,r MeE(rIJIa-
IIeTTIOTO MarEr,rTEOrO trOJrfi trO paBrrbre cTopoEEI 3r(Balopr{aJlr,Hoft BoEbr. Tem ca-
Mf,IM eHtsaTopr,raJrbEbrfr cJIoft Mo}I(eT r.rrpaTE poJIb rpaHr{r{br, paSAeJrrrlolqeft arfl
cerTopHbre crpyKrypbr.

Sannro.reune

Paccu'orpeuur,re AaEEbre trofiaabrBaror, qro o6uapymeunbre EaMrlt [1] aso-
MaJlrrrr B paclpocTpaEeEr4rr coJlEeqHbrx It,JI. cJIeAyeT Irpr{BEaTb peaJIbELIM .sB-
JIeEr{eM. O6uapymen psA e{{exror, cBr{AereJlbcrByroqr{x o BaBrrcr{Mocrr{
,cBoficrB coJrueqHoro Berpa (u lrexuauerrroro Marur{Trroro uonr) or reJrr.ro-
mrrporbr. B sacrEocu[, B SoEe t2o re.tnomuporbr cnopocrE TeqeHr4fi rrJraSMbr B

cpeAtreM Merrf,me, Kax cJIeAcTBrre aroro B ar(BaropuaJrbrroft Bor{e 6oJlbrrre (Ba-
xpyseEEocTbD crrrrpaJltr Melr(IIJIaEeTEoro Marrr[Trloro troJl.fi, 6oJrbrrre BeJrl{gr{rra
aBrrMyraJlbEofr cocTaBnflroq,efi troilrl. Cauo troJre, IIo-Br{[trMoMy, 6ouee peryrnp-
Ho. Aro IroBBoJr.Eer IroEfiTb trpuqflHbr 6onruei BeJIuqI{Hbr BarraBAbrBaEr{E B

TrpIIxoAe coJrneqEbrx r{.JI. trocJle Bctrbrlrlex, TaR HaH Hoa{{r.rqueur 4ra{$yauu
,IIACTI,Iq UOUEPEH trOJI,E OTEOCIITEJIbI{O MAT. BO3MO)I(EO, qTO rIilOTEOCTb ME}I(-
IrJIaHerEofr rrJraBMbr B Dr(BaroprraJrbEofi o6racrfi 6offime, qeM B Borre 6o.nee nrrco-
r<frx (> 3") reruomrpor. Oguaxo r4Meroqr{ecx Sanrnr Bce ffie rre Aaror BoaMo}r{-
rrocTlr o6bffcEErb upr/llrrdEbr cyq,ecrBeEEoro yMeEbmerrrr-E aMtrJrr4rygrr a{{exra
ts COilEeqEbrx It. Jr. B o6IacTu reJIr4oaHBaTOpa. ItocreEEbre MeToAbr, K co)fiaJre-
ulrlo, Ee troaBoJr.Eror troryqlrTB Aarrrrbrx o xou{urypaqr4r{ ctrJroBrrx mrnrafi uem-
uJraueruoro rroJIff B trpeAeJrax arofi Boubr. Bepoaruo, upupoAa rafioro o${eHra
crarrer .EcEa rra aEaJrr{Ba AaEEbrx rrp.ffMbrx rraMeperrr4t.

Anroprr oqenB trpuauareJrbn6r A. C. ,{nop.ErtruEy, A. A. CreuaurHy Ba pfl[
t{p urtrqec K[x .s aMeqaur.rfi .

flera6pr 1968 r.
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flpuno4atcx ocuoBrhre trapaMerpr,r Maaepa 6eryrqefi BoJrEbr, ycraEoBJreuEoro coBrrtecrEo,
c paAlroMerpoM Ea aEreEEe PT-22 I{pAO. C nplrueuerueM Maaepa yflarrocb peaJrtrBoBarr,.
ifinyntyaqaoruyro syBcrBureJrr,Eocrb (0,07--:-0,09)" K npu r : 1s, qro rroaBoJrrrJro troBhrcrrrr,
qyBcrrlr.rreJrr,Eocrb paAzoreJrecftotra Ea BoJrEe B w, tpu6'rrvaureJrbuo n i0 paa.

C uaaepou trpoAoJrlr{errbr Ea6nroAeEufl xnaauanelaguoro o6rexra 3C i7A.
.^ orlresaercfl,iro troron ero paArlotrBnyqeEux n onra6pe 1g68 r. cocraBrrJr (50 +1,b).

'10-26 sttlllLz'0r7. flo cpaaueur{ro c pauee rrpoBoArrDrrr[Mncir:a PT-22 ualrepegrrflMlr rrJrorgo-
cru rrororta EaMeqaercfi TeEAeEII[fi K. 

^cr-rggy 
trEreucrrBuocrr.r uaryrrearrx 3C 273 Ba treprrog

c atrpeJrfl-Mafl 1968 r. no oHrr6pr,1968 f., a c orrn6p.a 1967i. uo lraft lg68 r. edlfiexr
rrepeMeEuocrtr B trBnyseuufl c rosuocrL,ro go orrn6oH rarlepeuufi orcyrcrByer.

OBSERVATIONS OF 3C 273 RADIO SOURCE AT 8 mm WITH THE MASER,
\y V, n. Elanou, V, I.7a-gatin, I. G, Moiseeu, G. S. Misejnikou, V. B, Steinschleiger.-
The main parameters of the travelling-wave maser with t[e radiometer attacheil fo the
22-mefie antenna of the Crimean Radiotelescope aregiven. The use of the maser allowed
to realize the fluctuation sensitivity (0,07-0,09) oK at r : ls, and as result the Radio-
tele_scope sensitivityat 8mm increased tenfold. The observations of quasar 3C 273 sho-
wed that the flux density of emission in October 1968 was (50 + 1,5).lb-zo wt m-2 Hz-r-
ls compared -to earlier observations l,ith the same Radiotelescbpe there is a ten-
dency to the ilecre-ase of flu4 dens!-ty for the period of April - October, {968, while from
October, 1967 to May, 1968 the fluctuatiors were not rjbserved within the ]imits of the
accuracy of observations.

,(na lrccre4oBaHr,La ucrorrHultoB fiocMuqecfioro paAr{oraaJryqenr,rs Heo6xoAr.r-
TIT,I HE TOJIbKO A}ITEHHbI C 6OTI,IX]4T,I XOEr[r[rAqIAErrTOM YCI4JIEHI4fl, HO PI BI,ICOHO-
qyBcTBI,ITeJIbHDre rrpr4eMHI4Rr{.

13 oH'rn6pe 1968 r.. 2_2-ue'iponlrfi pa4uorerecnorr ltpuucHofi acrpod)r4guse-
cxoft o6cepBlTop-YI4 AH CCCP 6r,rn ocuarqeu r{BarrroBbr},r napa[,rarHr41]Hbrrr
ycr4Jrr4reJrelr (Itily) 6eryrqefi BoJrrrlr Ha BoJrHy 8,2 tuw, roroprrft suaqrrreJrbqG
IIOBI;ICI4JI qyBcrBl4reILHocrb paAl{oreJlecnona [1]. Itnanrosr,rfi] yCu.nrrenr, 6e-
ryqeft BoJIHbI o6.rra4aet p.flAoM AocrorrHcrB: orr r4areer r\{aJryro uyrvroByro reN{-
neparypy r'r cra6rarr,nnrfi roa{$uql4eur ycllrleHr4.E B cpaBr{r4rerr,uo mraponofi
rIoJIoce npollycl{aHI4.n; 6naro4apfl BHyrpeHHeft paanaare rtpaKrr4trecr{rr ]4cr{J.rro-
qaerc-s Blrutr]i.rte raglreueurzfi BxoAIroro r4rr[eAaHca ua xoar[Suqr4eHT ycr4JreHr4.fi.

OcnosHr,ru aJreMeHToM ycr4rJlr,rreJr-fl flBJrrrerc.fi rrrrllpeBa.fi aalreAJrrrrcu{afl c\rc-
TeMa, sarroJrHeHHa.fr ar{TxBrrlrM t{arepLraJror,I - py6rauou - c r{oHrlenrpaquefi
xpol'ra cr3+, pannofr. 0,050/0, Yro"r uelrr4y HanpaBJreHr4err rpr4roHa,rruofi ocu
r(pl4cra Jr JIa I{ B HeIrrHI{r{ r,IarH r4THbIrI r orrerr c ocraB JI.fl er 54",7 .

Nlarullruoe note H: 13 500,e coBAaerc.rr pJrer{rpor,rarrrr4roN{ c o6Morr{aMn
rr3 cBepxlponoAaqeft npoBorroKr4. Ilocre ycraHoBKr{ HeO6xOAr4MOrO rOXa o6-
M OTr{r{ B a r,rbrKarorc fl H a R op orn o cB epxnp oB oA.f[ru4r,r IxyHT or,r, a s uemgufi lrcr oq-
EtrK OrnJrloaraercfl. <Sauopoxreuur,rfi> B cBepxlpoBoAflrrlr4x o6uorrax roK, a.

AItAAEMt4fl HAYII CCCP

I{ 3 B E C T II fl It P bI M C I( O 1I A C T P O O I4 3 I{ 1I E C I{ O trT O B C E P B A T O P II I,[
Torrr XLI '- XLII, 1970 r.

HABJIIOA EHr4fl PAAI,IOUCTOIIHr4I(A 3C 273
HA BOJIHE 8,2 atic C TIPI,IMEHEHI4EM MABEPA
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cJIeAOBaTeJIbEO, I{ IIOCTO_ArrHOe MarHI4Tr.rOe
IIOJIe COXpaS.IIOTC.E HeUSMeIrEbrMI4, rrOKa Ma-
rHr{T troAAep}r{r4Baercfl rrpu rerrreparype
)ItrrAKoro reJrr4.E.

3 a lreg.nnroula.fl c r.rcre Ma I{ MarH Idr ox Jra }r{ -
Aalorc.rr Ao reMreparyprr 7 - [,fo I( norpy-
x{eur{eM B r{prrocrar c }r{rdAKI4M renraeu. ,(.rrx
ycrpaHeHr4rr {rynryaquft xoa$Suquenra
ycuileHl{.q, BbIBB aHHLIX H}rleEI,IeM ,I{I,IA r{ OI O

reJrtrr.E, [pr4rr.ETbr Mepbr rro ycTparreHr.rro no-
traAaEtr.g )I(r'rAnofo IeJrI4fl B SailreAJr.frroqyrc
cucreMy, a ranlr{e no nxo4noft ra nr,rxoguoft
BoJrr{oBoAHr,re rpanTbr, Euxocrn Kpr4ocrara
AocraroqHo AJrrr Herrpeprrnnofr pa6orr,r yclr-
JII{TeJrfl B TeqeHr,re 8 qac.

.(rn ycrpaueHrrfl pereHeparraBHbrx aS-
Sexror B ycr4rrr,rreJre rrcrroJrrayercn {epplr-
ronr,rt BeHTr{Jrb I4B }r{eJreBo-I4TTprreBoro rpa-
HaTa, BCTpOeHHOIO B saMeAJr.flr0rqyro cl4cTe-
ruy. I3eurrarb c oaAaer p aBB rlany (u perr,uueu lre
BaryxaHr{fl BoJrHbr, pacfipocrpauarorqefica or
BLrXOAa fio BxoAy ycl,[I,dTeilfi HaAyor,rJreHr,reM
upruofi ro.nun) [6oree 40 06. Taxaa paa-
B fl B na o6ecneql.rn aer Br,rc oxyro cr.a6 untu ocrr,
Hoa{SraqueHra ycr4JreH un rtpu r.rar{eueHr,r.sx
l{arpysnr4 Ha BxoAe ycuilvTerfl.

flpraueueurae mrr,rpenoft aaue4.narorqefi (Dr'rr. 1. O6quii Rr4A xBarrroBorora-
cl{crel{r,r u py6rana n Xny 6eryrqefi BorrHr,r I:}t-11:}1T"Io 

ycrlrlltrcrr.s 6ervrqeft'

B - u u su an ia"o r u, o r, u oe e o r u rr 
-o 

o 0...r ".- iu i8lji:l,f;"'r 
t 

" T "'"i'Hff il",,i, 
"LT};HopMaJrr,Hyro pa6ory ycltrlrrerrfl tpu T : pT,22 I{iAO:4,2"K u rroryqurr, 6o.nee srrcoxyro a$r[en-

Tr4RHocrB, qeM y r4BBecrHblx aapy6eniHr,rx ycr{Jrr,rreJrefi ar.oro Arrarra3orra [2, B],
pa6oraroulr,rx nprr oxJralr{Aerrr4r,r 4o 6o.nee HraaHofi rer{reparypiw (? : 1, g"'Ki :
Ox.naxr4eurae Ao croJIr, _ur,rarofi Telrneparyphr cr4Jrrruo ycJro]rirr.fler ar{crrJrya-
Taru4ro ycprlrrrrerrtr, rpe6yx orxaqnr.r napoB reJrr4rr.

IIpra teuneparype 4,2"K ItIiV 6eryrqeft sorubr r4Nreer cJreAyrorrlr4e naparrer-
pu: xoa$(rra$r-4errr ycwne.r,r4lt6orce25 06 anoroce20 il|ery, norbca nepecrpofinra
or(o Jr o 70 tJj M et1,, Tervruep aryp a rrly]ra upra6rraa rare rr,n o 40dK, Hparn oB perr eHHa fl
cra6u;rttroc'rr noe{Suqr4eHra ycr{JreHr{fi or(oJro 19,0. Bueruurfi ,r4 ycury4,rerg
(6ea 6;roxon nuraHraa) noxaaalr ua Sur. 1.

Bx;rro'Ierll4e ItIlV n paAl4ouerp [4] 6u;ro ocyu{ecrBJreHo corJracHo 6ror-cxe-
lre dilrr. 2. Br,rcoxoqacl'orHbre yBJrrJ paAr,rgygrpa 6r,urr,r nr,rneceHbr B HenocpeA-
crBeHr'ryro 6rraaocts rt np.rrl{o}ry c[oxycy PT-22, Hpr4ocrar [trIV pacuoru.ur.,
rroA yrJrot{ 45o x ropr,raoHry rrpr,r opr,ler{Tar{r4r4 ocr,r aHreHHr,r rra roprraorrr. Tarioe
pacnoJrolrieHl4e rIpI{eliHIrHa troBBoJrI,IJTo Becrlr na6nro4eHr,r.rr B lrrr4poKo}r l4r1rep-
Barre cxJroHerlrafi 6, He yxyArxafl pa6orocnoco6socrra I{Iiy.

,{ ;na na6rrcAeHr,rfl r.rcn oJrrra oBa Jrc.rr }{eroA (Ar,.rarpaMr,rnofi uo4ynnqum, flpn
sroru o6lyueuue peslenropa aHTeHHbr ocyqecrBJr.frrocE HoHrlqecxr,rl\{ pyiloporl
c yrJroNr o6nyueunn 0o,r : 720" gttn ocHoBHoro ItaHaJra (qeurpa"rr,ua.rr Arrarpah{-Ma I{anpaBJrenuocrlt) I4 orl{pblrbtn{ HoHqor,r BoJrHoBoAa 4na 6ononoro HaHaJra
(cllellleHHar ALIaTPaMNIa HarlpaBJIeHrroc'rra). Paanoc ]re]r{Ay ocflr{rdAByx Ar4arpa16r
coorBercrBonan 5',. flpraueueur,re Ha BxoAe paAr4or{erpa AByx rasopaspfrAri6lx
IeHepaTOpOB IIIyN{a, BHJIIOqeHHLIX qepe3 HaIIpaBJIeIIHLIe OTBe?BI,ITeJII{, IIOBBO-
nlrJro ocyuecrBrzrL rrr4ar{orerrneparypHyro xalu6ponxy (1r0 .K ) upr,relrnoro
ycrpoficrua B r{eJror,r r,r ueo6xo4r.r}roe noAx-ryr,rJrr4BaHr4e AJrfl ycrpaHe}rrrfl napa3r,rr-
Horo cl4lllana, o6yclonJIeHHoro neHoropofi acl4trMerplrqHocTIro Ilreq AByxr{a-.
Ea JIrH or o (tepplmon or o nepeH Jrroqare Jrrr.
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@nr. 2. Bnox-cxena paArroMerpa c I([V
0-o6lyuarell{aETeHHbI;rro_EailpaBIeI{HI,IeoTBeTBIITenViTIII-nasopaspflEllble
IeHepaTopblfiyryraiE,A_fiIlcTaHlll{oHuo,ynpanuaelrufiaTTeEIoaTop;Irff-gnyxxana.ns-
urtii tpepplrronrrfi fiepeH"rIloqarenb; I{ny - MaBep 6eryqeii nonnr'I; Ifp - cyfleprerepo-

guuxnrii trPneMHIrH

HIIV n rpanr paAl4oMerpa BHilIoqa;1C.E 6ea upuunru.s ctreqIIaJIbI{I'Ix 1rep AJIfl

.qacr6Trofr cia6unraaaql4ll lerepoAIIEa trpueMEtrr1a I{ Iegeparopa EaHaqRlI Ma-

rupr. O6qafi ItryMoBaff reMlreparypa pa4troMerpa c ltflyl JllauoeneElrr'IM
B 6ofiyce a,re'Ebr, trptr yrJre uecri Z5', cocraBJlflJra o*oJro 250 'K (upu cauoft

ffism6t HagrpofrHe Ma3epa) I4 KoJIe6aJIaCb B 3aBI{cI{MocrI{ or HacrpotrRl{ B

npeAenax 250-350 oK, uto rroBBoJruJro peaJrrrsoBarb {ryHryarllrolrEyro qyBcr-

.Br{reJrb,ocrb paAl{oMerpa coBMecrEo o alrre,IroLg-e iy*(e 0,07-0,09'K nplr

r : 1.. Illyrlronar reMtreparypa paAlroMerpa c HIIy B ocEoBrIoM otrpeAeJlflJlacb

rrorep.aMl[ B DrleMeErax BOJIE6BoAEoTo rpaHta or o61ysareJlfi Ao ]tIIy II myMa-

MI4 AETEtrEbI.
C uouoq,uo otrrlcaEuoro paAr4oMerpa c HIII/ B onrfl6pe 1968 r' 6rurlr upo-

. AoJrlHerrbr r{ccJreAoBaEr{E KBaSUBBeBAEOT0 o6'beHra 3C 27 3, Koropblft trBilfreTctt

rreDeMer{Er,rM r{croql{r{ROm [5]. MeroAuna Ha6ilIoAeHl'rft 6rua raKOfi Ete' HaH I(

pura" [6, 7]. Ilnornoctl tloroxa paAuon3ilytlelll{f or I{croqEIII(a oilpeAenrJIacE

MeToAoM cpaBrregr{fi ero c TTJI6TEOCT6TO rrororu I,ISIyrlel{trfl_Io[I,Irepa. flpxocr-

"u" 
i"*""parypa Iouratepa rpuur{MaJlacb paBEofi L44 "K' Pa4uoractouuraxr

(Iourarep i eC ZlZl Ea6ilroAailrcb tryreM cr(a*r{poBa,vrfl ,Ix paArlorerlec*orloM

tro trpfMoMy Bocxo?r(AeEuro c[ u cnJloHelItrro 6. Ha {ur. 3 [pIIBeAeII upI4NIep

',3atrIIc[trpoxo?I{AeIIII,EAtrarpaMMblIIatrpaBJIeHEocTI{aETeEHbIpaAI{oTeJIecHon.a
,nep"a tgrrr.p u "ptfro* 

la o6pamoot Earrp-aBJlelrr*x (c peaepcuponauueu)'

Ai:resua.s temueparypa or paAtrouaryqeuufl Ionztepa otrpeAeJlrJlacb ycpeAue-

;EtreM pflAa troAo6Hbrx 3atrucefi c yqeroM trepuoAllqecHtr upousBoAl{Mblx I(a-

.,iltr6po8ofi? rrrr{pr,rHbr AuarpaMMbl EatrpaBJIeEIIOCTI,I paAIIoreJIeCHotra (xoropax

---V- ytOn t 5' 2'30" 0t

,,Our.3. O6paaeq oauucz Ionntepa 22.x 1S6s r. (71'20m tlT, r:8s')
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[' Z'Jo" o' z, jo,t o,
<Dnr. 4. 3arucr, eArrE[qEoro opo*o*A.or.s paArroreJ]ec(otroM qepe3 trcroqEun BC 278

B trp.sMorr r o6parEoM EarlpaBrreErr.Ex 22.X 1968 r. (r : 8s)
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'(Dar. 5. Peayrr,rar ycpeAEeEzrr BocbMr.r Batrtrcet paAnotrBlyrregtrs trcroqurrxa 3C 278

B MoMer{T rra6JrroAerr[ft coctann.ana 1',6 X 7' ,7) uBr{ArrMr,rx pagMepoB Iolurepa.
Vqer coaeuepr{Mocrrl AI4arpaN{Mr,I HanpaBJreHrrocTrr paAr,roreJrecKorra r4 yrJIoBr,rx
paBMepoB-IOtrIlrepa upoI4BBoAr{rlctrAlrrr croJro06paBrroro pacrpeAeJrerrnspaArro-
flpRocrr4 [8].

Ha6nro4eurafl nan lonrar:epa, rar( rr paAr4or{croqur4fta 3C 273 aenracr rpn
oAEtrX r{rex x{e sEaqeHr{.Ex nocTo.frHr{oft BpeMeHr{T r.r [ptr oAtrEar(oBhrx cfiopocT.Ex
.cHaEr4poBaErd.s. CreAyer orMerr{r},, qroIIepI,IoA Ea6ilroAeErrftr onra6pe 1968r.
6rr,r necr,ua 6raronpuxrrrbrM AJrfl cpaBgeErr.E r{Bilyqegr,rfi or 3C 273 c paAr.rorrB-
ryqeuueM lOnrarepa, TaK HaH arrr r4cro.lnr{Hu 6r,ulr4 BrrAHbI B oAHo u ro )r(e BpeMfi
'troqTl{ rrp].r oAr,rEar(oBbrx BeErrTrrbrx paccTofrF.ltflx. Paanuqa B yrJrax MecTa trpII
Ea6rloAeEuflx Iotrurepa u 3C 273 o6rrsEo Ee rrpeBbrmafia l-2'.3ro o6cro.s-
TeJIbcrBo B BEaqIrTeJIDHoft cretreEE uoBbIcIrJIo EaAe?r{Hocrb Ea6JrroAe}rr4fr, TaH
Kar( ortraJra Eeo6xoAr,rMocTb B rrotrpaBHax Ea rpyAtroyqurbrBaeMoe arMocsep-
Eoe IlorJloqeEtre, o6ycJIoBJreHEoe paBHr4qeft B Berrr4THr,rx paccrorrErdflx rrpl,I Ha-
.Snrogeunxx rrccJleAyeMor o u ora JrorrHor o ficroqur,r]toB.

Ha Sur. 4 npuaegeurr rrprrMepri Barucefi ucroqtrura 3C 273 22.X 1968 r.
rrpr4 eArrErrEoM trpoxoE{AeEr{r{ ero paAr,roTeJrecno[oM B rrp.flMoM r,I oopaTEoM
HarrpaBJreEr,rsx. B peByJrbraTe ycpeArreEuE BocbMrur rroAo6Hr,rx Balrrcefr (Szr. 5)
.AJrfi nJrorEocrr{ rrorona tr3ryqeEr,r.E r4croqHr{r(a 3C 273 uoryqeEo sEaqeHr.re
(50 +- 1,5) .10-26 6mf rwz ,ell.

flponegeunbre patree Ha PT-22 Ha6ilroAeura.rr Droro ncroqHr{Ka tror(aBaJrr{,
rrro B or(rfi6pe 1967 r. rroron or Eero cocraBrrErr (58 + 2).lg-zt 6mfil,2.eq, aB

@ur.6. SasucaMocrr trJrorEocrtr rroro(a pa-
-ArotrBilyqeuzs 3C 273 or BpeMeEtr Ea BoJrEe
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anperre-Irae 1968 r. (61 + 3) . 10-26 I{ (62 +- 4) ' 1g-'o om f n2 ' ?L! coorBe'rc'l-
BEEEO.

Peay6taru LIBMepeHI,rfl tIJIorHocrIr Iloro11a paAtrollcrosnura 3C 273 aa
qerbrpe repr4oAa trpeAcraBJrel{bl Ha {ur. 6. I4a rpa{uHa BI{AHo' qro 3a neprro4
c onra6pr 1967 nto uaft 1968 r. a$QeHr rIepeMeHHocrI,I B I,Isnyqeaun 3C 273
orcyrcrnyer (c tounocrrro 4o omu6ol( trBMepeHl{ft), a c rtras 1968 no oxrr6pl
1968 r. HaMeqaercr reHAeHIIIr.E r( yMeI{bIxeHIaIo rIorolta.

10 4cxa6pn 1968 r'

JfnreparyPa
L, B,U,3ararnu, f.C'MrIce?fiIII'II{oB, B' E. IIIreiiunr.rrefirep. Pa-

[uorexuur(a rr sJreftrporl]rna, 1967, 12,539.
2. F.R.Arams, B.Reyton. PIEEE,1965,53, N 1' !2.
3. X.Cootpont, A.Robert. Onde eiectr., 1967,47, N 479' 165.
4.8. A, E { au oa,'L4.I. M olrc een. I4ar. Hpr,trrcx-ofiactp^o{I'ra. o6c.,1968' 39'
5. K. l.K'bllerman. Astrophys. J., 1966, 146, N 3,627.
6.8. A. E {auor, tr{. I.M orrc'ees. I{an. !!Pr,r,lrc-xoI'1 actpo{ns' o6c.,1969,40' 3.

7. B.A.E-{auor, A'I.Hlrc{tflxon, -tr4. I',{orIceeB' A. I4.HayrIoB"
I4es. nnLui. yve6u. ean. Pagno(pnat'rita, 1970, 8, 219.-

8.A.A, I(yar, lrur, A.E.caq_or{oIIoBr]q, Paltroacrp,orrorrrqecRne ilreroAhl
nauepeuut flapauerpoB aHTeHrr. M., lra4-no <Cor. pa4lro>, 1967, crp, 752.



AltAAEMtrfl. HAYTI CCCP

Ir 3 B E cr wfr It Pr,r M c rt o lt A c r P o o I{ 3 I{ arE c It o 1z o B c D p B A T o p rrtrl
Tou XLI - XLII, 1970 r.

IIAEIT(UEHIIfl PAAI4OI4SJIyLIEHI,I.fl COIHUA HA BOJIIIE 3,15 cn
HA zz-METPOI]OM PAITUOTBTECHOIIE HP6IMCITOfi

ACTPOOI,ISI,ITIECITOTT OECEPB ATOPIIII AH C CCP

H, II . E p,toweo, "T. II . 4 aenLNoa

tr4anararorc.s Eer{oroplle pQ3yJrr,Tarlr ua6.nrogeuux paAflor.r3ryqenur Cornqa rra BoJrEg
:3,15 c,n,. Paccruorpera cBflar, Melr{Ay paAr{ofipr{ocrbro Jror{aJrbtrrx rrcrorrur4r{oB rr rrJron{aArrMg
rpyIIII cofiEeqEr,rx [rITeIr. l[.nr-eror,i rleJrrr trcrroJrbsoBaEr,r Tar{?fie AarrEr,re lrarrlepeni.rrt rra BoJI-
uax 1,75; 7,5 l27 cnt ut 13,4], Onaaa.rrocb, qro rrar\{eueErre rrJrorrrocrrr rroror{a paArrorr3Jry-
qetrrrrr Fa ro,rrne 1,75 cnLcBAJa:gl rJraBnblrl o6pasolr c <<lrcrlrnnoii> [fiorqaAr,ro trETetr, a rra BoJr-
uax 7,5 r2L cn - c rragr.n'roft rrJrorr-IaAr,ro n.sreu. 0ro troArBeplr{Aaer ror {axr, rrro ts [epBoM
clryqae paAI,ro[croqEI,IH otrTrlqecrtu touxr.rrl, Do BTopoilI - orrrrrqecr{atr roJrrqtr[a ucrorrgrrfta
cyqecrReEEa, 6laro4apx qeMy [Meer Mecro rrafipaBJlerrEocrr, uBilyqeEr'rri r{a arrrx AJTLIEaX
no.ru. Ifa no;rue 3,15 c"r, paArrol{crorrrrl{R rro cBor{M (orrrr.rqecrtr.rr\r) croiicrnalr snJrrrerc.rr Ra}t
,6rr npolterxyroquuM (6;rurne r{ otrrr.rqecirfi rouxouy).

Bo npeux co.rrue.rsoii Bcrrbrl[rtll 29.VIIl 1967 r. ucrorrlrrln rrMrryJ]lcrroro BcrrJrec(a Bo3-
Errlt B cTopoEe oT rIeETpa JronaJrbgoro ucTorrg1111a. B 4nyx Apyrr.rx cryrrafx ],rcToqptrr{E
BCIIJIeOI{OB C MeAJIeEIILII{ IIOA1,eMOM LI CIaAOM IIETeIICLIBEOCTII COBIIaAaJIII C qeIITpoM JIOKaJIb-
EOIO IICTOqEtrHA.

OBSERVATIONS OF SOLAR RADIO Er\,IISSION AT 3,15 cm WITH THE 22-MET-
ER RADIOTELESCOPE OF TI]E CRII,IEAN ASTROPI-IYSICAL OBSERVATORY,
by 1/. //. Erusheu, L. I. Tsuetkou.- Some observation results of the Solar radio emission
a-t a-lyavelength of 3,15 cm are given. The association between the radio brightness of
the local sources and the areas of the sunspot groups are considered. For this pirrpose the
data at rvaveiengths of 1,75; 7,5 as rvcll as 21 cm [3, zr] have been used. T]re chtinge of flux
'density of the radio emission at 1.,75 cm seemed to be correlated iviih a real area o,-f sunspot
groups, bul at 7,5 and 21 cm it is correlated rvith a visible area oI sunspotgroups.This
'confirms the fact that in the first case the radio source is optically thin. In the second
case the o-ptical thickness is considerable, that's s,hy the directivity of emission tal<es
place at these wavelengths. At 3.15 cm the optical properties of tlie radio source are
intermedi ate.
_ During the Solar_flare of August 29,4.967 the impulse radio burst appeared away
from the centre of local source. In two other cases the buist sources with a gridlual rise ani
.fall coincided with the centre of a local source.

I4ayueuraro cnopaArrqecxoro paAr{oraBryqeur,rfl Cornqa rrocB.rrrr{eHo HeMaJro
pa6or 111, B Eacro.Err{ee Bpen{fl He B03Hrar(aer coMHeHrrr B ToNr, qro Jror(aJrbHbIe,
I43lyrraroqr4e B carrrr4N,reTpoBolr l{r{arrasoHe qer-rrprrr Ha coJrrrqe [r{eror reclryrc
c8fl36 C lpylrraMr{ rr.flTer{ [2], a rparr(oBpeNreHHbre BctrJrecKr{ - co BcrrbiltrHa-
Mr4. OAHaHo rrapflAy c norroJrHeHr4eLr Harrrrrx BrlaHprft o paAr{or43JryqeHur.r Connqa
r,rrrrepec H aroMy rranpaBJrerrr4ro rrccrreAoBauraft npogoJrlr{aer pacrr4. JI rHanr,urre
paAr4or4cToqHur(lr, Har{ I{ rpynnbr corHeqHLrx frflTeH, rrpeACTaBJrfiroT c06ofi Mec-
Ta Ha noBepxHocTu co;rruqa, BoHpyn noTopbrx rrpoflBJrflroTofr Bce ocHoBHr,re Br,I-

A6r corHeqEofi aHrr,rsHocrra. Iloorolry Bcecropor{Hee r4 AeraJlbr.roe uccJreAoBaEr.re
UIX TT UX CBfl1lI C OITI4IIECHI4MI{ O6PASOBAHI{flN,III MO}ITET AATI, AOIIOJIHI,ITEJIbHbIE
cBeAeurzfl rre roJrbno AJr.g noHLINraHr4.rr (br4ar,rr{r4 arr4x rrpoqeccoB, rro r4 AJIfl rrpor-
H OB rrp oB aHr4.tr C OJTHeqHbIX BCIILIIIIeH.
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@zr. 1. Saulrcr, pac[peAeJreuldfi paArrorlp-
rocru Coruqa Ea Borrue 3,75 cm IB.VIII

1967 r'

34ecr, Mbr TIpLIBoAI,INI HeHorophls
peayJrbrarbr Ha6rroAeutrfi paguouany-
rreEur{ Conuqa Ea BoJII{e 3,t5 ctt' c IJo-
Morqbro pagrrorerlecrora PT-22 ItpAO
AH CCCP. ,{nx paccr,rorpeulrn 6nnn
IICIIOJII,SOBaIIbI Tal(?fie AaIIEbIe Ea BOJI-
r.ax 1,75; 7 ,5 u 27 cJtl,rBsflrbre na[3,4).

1. Bonrmofi paAuoreJlecxon (PT-22)
ItpnrucHofti acrpo$raauuecnoft o6-
cepBaroprrrr AH CCCP troBB orlfler npo-
BOAIITL KaI( HelpepLIBEOe CJIemeIIIde 3a
JronaJrbEbrMl{ o6JracrfMtr r{a coluqe,
TaH tr UoryqarB HapTI4Ey AByMepHoro,
pacllpeAeJIeHI{s paAtroflpItocrl{ rIo AII0-
xy [51. ,(.nn ria6rlogeuzft Ha BoJIHe

3,75 c,n EaMtr r{crloJIbBoBaJrcfl cralrAapr-
uuft pagr.rouerp MoAyJrsqEoIrHor o rnua,
$,nyxryaquoEEaf qyBcrBure.trr'rrocrF,
KOTOpOT0 n0pfiAr(a I "K upu nocrosH-
uoft npeuenv. I cen. B onopurrfi Kanarr
MOAyJrflrOpa BMOErtrpoBaE uryuonofr
reueparop Ha raaopaapa4uofi rpy6re
ruua IIII-5, xoropr,rfi flIlraJrcfl or Bbr-
coKocra6rrJIrrBlrpoBaEtroro ucroquI,IRa.
Cuexrpanr,uaa trJIorlrocrr' MonIHocrI{'

rtryMa reueparopa, cocraBJlrlotr{afl Ea qacrore 9500 Met4 noprrAl(a 48ItTo,
6una racu o.rbc oB aua A JI-fi It oETp o JIbEr,Ix xatu6p oo ox arn aparypll.

B Hasecrse o6nyuare.rn r{cnoJrbaoBaJrcfl nouuqecxllft pyuop. Ontnnranr,uoe
tronolr(eur{e {aaonoro qerTpa o6lyuate.ta oTuocr4reJrbno rfoxyca sepnaJla IroA-
6rpauocr, uyreru Ar{cnperrroro uepeMeqeurax o6nyuareJIfl rIo reo-metpuuecHoft
ocrr orpamareJl.fi npr4 perucrparg4rr paAIrouBJryqegtrfl IrcroqErrna Haccuoueq-A.
Sauucr uBnyqenuf Al{cxperuoro rrcroqnr4na rar}fie Aaer Boa}Iox(rrocrb onpe-

Aeirr{Tb ailefiTpuqecHyro ocri BepHaJra ra Halu6ponHy ruyt\{oBoro raSopaBpflAIroro
reHeparopa.

Ha ocuosaur{r{ arraJrrraa 40 npoxo4oB qepea rrcroqlrl{It }taccuones-A uony-
qeHo, qTo yIJIoBbIe paBMepbl AI{arpaMMLI EanpaBJIeHEOcrI4 aIITeEEbI Ha ypOBIIe
0,5 uo o6euu HoopAr{HaraM trpr.rMepEo paBHhI IrcocraBJl-rlror q:7',5 (uapa;r-
JraHrrrqecnr4fi yro.n l{croqur4na upu ua6moAeul4rx I4arleHflJIc.E r upe4enax 60-
40" ). Vrorapenr,re ArlarpalrMbr EarrpaBJreHEocrrr orHoclrreJlbuo pacqertrofi cBfl-'
SaEO C treAOO6rySeEr4eM sepKara HotrI/FrecHI,IM pylopou, notoprrfi [peArloJra-
raJlocb r4ctr oJIbB oB arr. ArLE Apyr I4x u a6rro4eurafi .

Ha6nro4euufl paArrorraJIyqeHI4fl Conuqa rpoBoAI4rrI4c:.- c 74.YIII uo B'IX
1967 r. r{ Banflrosailrzcr,: a) B cJre[ieHr4r{ Ba orAeJIEEbr}rI{ ar(TrrBurluu o6nacraura,
6) r craur.rpoBarlulr Bcero [ricfia Conuqa, r) n uenpepblBlror[ cHaHlIpoBaHrrI4
orAeJrbHoro rror(aJlbrroro ucrosHr.{Ha ua Co;ruqe Bo Bper{fi BoBHI4ItrroBerl{tr
BcnJrecnoB paAraouBilyqeuus. Boauo?r{Hocrr{cr{crel{r,ryrrpaBJreur{nPT-22 rroBBo-
rarra 6rrcrpo repexoAl{rE, or oAHoro poAa pa6orbr K ApyroMy.

2. B Ha.recrBe npr,rMepa ua {ur. I upure4eua aarrr4cr, pacrpeAerlerrufl pa-

Ar{oflpnocrr4 rIo ArIcKy Co;ruqa lB.VIII 1967 r. c }rerHaMI{ aHnaropuanruoft
r(oopArruarbr a. CxanupoBaHr{e npotrBBeAerro npr4 cnJlouelrurr 6, coor:nercrny-
IoIr{eM rrpr{Mepuo r{euTpy Cotnqa. Ha {rar. I otqet;nuno BI4AHbr ABa paAr,Iollcroal-
Errxa. O4ran ua uzx (1) pacrroJrolr{eu n aana4noft rIoJroBIltHe Al4cr(a Co"uHqa n
xoporuo orolr{AecrBJr fierctr c orrl{secnllMu o6paaora:afiflv-lr. [61. ,{pyrofi, 6o,ree

uoqur,rft r{croqHlnr( (.LI) tonanrasoBaH Ha BocroqnoM Kpalo AI{cHa. Onaaalocl,,
qro orr cBrrsatr c anrr4BHofi rpyfliloft, noropafl rroJ]Hocrr,Io I{JII{ rro Hpafineft,
Mepe qacTr,lqHo HaxoAr,rJlacr, B 3To Bpellf ga .nuu6ou, Ha Hparo AI4cHa oHa Haqa-
na trpocMarpr4Barlcfl 19.VIIL B ganruefimell rpr{ ua6rro4euunx ocuoBlroe
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BHrrMaEr{e 6uno o6paqeEo Ha Bry
axrr.rBHyro o6uacrr. 3a npeua upo-
xolr{Aerrtr.E rro Ar{cxy Co.nnqa s Heft
BoBHr,rr(aJrr{ Bctrr,IItrHI{ 6a.r;ra 2 n
r{Horo cna6rrx Bcrrbrruen [7]. flosrr-
rueHEoe peETreEoBcKoe uBryqeHr.{e B
Irrr{ponoM AIIatraSoHe clefiTpa, cBfl-
BaHHoe c orofi rpyunofi, ua6;rro4a-
;rocs 18 u t9.VIII IBl. Vxaaaunyrc
o6nacrr, ua6mogarr.r oxoJro 110 sac.
3a oro BpeMfl EaMr{ Baperrrcrpr.rpoBa-
Eo He Meuee 50 agoua;mHr,Ix rroBr{-
meunfi I{BJryqeHr4.E, r4B EI{x onoJro
15 yBepeHrro orMeqeHrr HaH r{M-
nyJrBcELIe BCtrJreCHtr{, OCTaJTLELIe-
Tr{[a MeAJrerrEoro rroAGeMa r4 ctraAa
I{ETEIICI{BHOCTIIt.

p,/Po

1,4

48

44

t8 20 22 Z.q 26 28 t0 t
A0eqen teunnipt

(Dur. 2. llalrenesue paAuofipKocrr{ Jror(aJrb-
Eoro trcrorruana Ea BoJrHe 3,75 cm lrpr upo--

xolr{AeEtrrr ero rro gucry Co.unqa

3' Haura paccMorp^euo I{BMeHeHIde paAr4oflpr(ocrr{ r{croqnr4r(a trpra trpoxo}H-
AeEr4rr ero tro Ar4cny co.nnqa. flpu arou orHocr4reJrbHafl paAr4oflpnocrr, otrpe-
AeJrflJracb AJr.E (ctroHofiuuxr> MoMerrroB, T. e. trpr4 orcyrcrBr{r{ maxprx-nu6o
BCtIJIeCI(OB, CpaBHI4TeJILEO MOIIIHbIX, MeAJIeI{EO MeH.EIOqI4XC.E IIOB[,I[IeHI4ftl/iA,rry-
serrl4.E I'I [epeA HaqaJIaMI{ IIMITyJILCHrIX BCIIJIeCHOn. CaMra r4MrryJr6grrbre BgrrJrec-
xu 6rur.r ucrrrorreuL,r. fIo arrau AaHHL,TM troryqeHbr ycpeAueHrrbre BrraqeHr{g or-
EOCr4reJrbEOfi pa4raorpxocrr{ AJrfl Ra}r{Aoro Aua ua6nroAeuuft. VcpeAHeHr{e Bbr-
BBaEO CIIJILHbIMI{ BapuaqI4sMLI I4IITeII0I4BIIOCTII paAI4OI4BJlyqeHr4fi erOro rrcroq-
EIIHA HE TOJII,HO OTO AH.E I(O AIIIO, HO I{ B TCqEHI4E 4UX. PEAYNbTATI,I UPEACTAB.
JreEr'I Ha $ur. 2, rAe tro ocu a6c4vtcc orJrolr{eHrJ 4arrr na6nroAerru.s r,rcroqHrr6a,.
rro ocrd opAr{EaT - oTrrocr4TeJrr,Ha.fr paAr4oflpr(ocT},.

^ 
T4a Sur, 2 r{o}Hrro BaMerr{rb, qro rro uepe npu6nr{}r{eHr4.E fi Kpafllr Aucna

co.uuqa paAr,roflpr{ocrb ucrosErlna rraAaer, npurreM rrpr{ rrpoxo}fi4edry o6,nacrra
IIo AucKy ua6rro4aerc.s BocrosHo-aarraAna.fl acr4MMerpr{.fr; B Bocroqgo1,r troJry-
Irrapr4r4 r4HTeIrCr4BHOCTr, UCTO{EI,THa 6r,ua 6otee nr,rcoHoft, ueu B SarIaAIroM. AUa-
JrofuqEarr acr{}rMerpu.E B pacnpeAeJreur{r4 paArlo.rrpnocrr4 AJrfl cna6r,rx ucroq-
Hur{oB o6uapyxeua Ha BoJrue g,l cn s [9]. o4naHo aror Saxr rpe6yer 4arr,-
uefinrero [oATBep?r{AeH[.8, TaK r(art urrreHclrBr{ocrr paAr4or43ilyqeHr.rfl ucroq-
Hr4ItoB onpeAeJrelrHr,rlr o6paaou BaBI,I0I{T or cocroflHl,r.fr cBflBaHHr,Ix c rrr4rurr afi-
TI{BHbIX o6lacrefi Ea CorHl{e, EarlpraMep, Bcrrbrmeqnofi aHrraauocrtr, r4BMeHe-
rrr{.rr- nJrorqageft rpyun n.firerr r{ Ap.

4, [rarce AeJraerc.rl fiorrbrrHa r'IByqI4Tb cB.rIBr, r{e}I{Ay paAr,ror43ryqeHr4e]\{.
JroRaJIIrHbIx I{crosHuHoB Ha BorrHax 7,75;3,75;7,5 u2l cM \trrrroa\aA.rrMrd co-
orBercrByrotrIlax rrt{ rpyfifl coJlHeqHbrx rr.flreH. fpar[uxra r4BMeHeEra.E rrJrorgocrr{
trorofia paAl4or{3ryqeHr4.fl JIoHaJIbHoro r4croqEl4Ha Ha BoJrrrax 1,75 n 7,5 ctt
rrpl{BeAeHbr ua {ur. 3. FIa atoft {urype Aarrbr ranx{e Hpr{Bbre r4BMegerrr{.g [rro-
qaAr.r trflreH rrpu npoxor{AeHr{r4 rpynnbr (N 25 hOl) no Ar.rcKy coruqa: sa -AJr.rI BrrArdMoft nnorqagu acefi rpyuru,r B eAr4Er,rqax ArrcHa Co.ruqa, S,, - Ar*
rrJroqaAr.r rpyrrrbr, orneceuuofi x uonyc{epe conuqa (c yveroru npoexqrau).

Ha Sur. 3ltoxno 3aMerI4Tr,, qro I4SMeHeEI{e rrJrorHocr}I rroroHa Ira BoJrne.
7r75 cn nofiaBbrBaer Har4ryquee coorBercrBr4e c xoAoM r{aMelreur{fl uroulagefi
rr.flreH fpyrrrbr, npeAcraBJreHr{brx B eArauraqax'no;ryc$epu coluqa. c.neAonare.nr,-
Ho, B aroM cJlyqae nJlorEocrb lroroKa paArdor,r3ryqeEr{.a r{araJryqlrr4M o6paaou
cBrrsaf{a c (I4crrlrHHofir> UnOUla4r,rO rpynrrbl, r4 [oDToMy sranaxoft o1serrr,lsofr,
SaBr4cI4MocrI{ rloroKa I4BryqeEI4.E or rroJroE{elrvn ucrorrF,t.'Ha Ha Ar4cKe Co;urqa
ue ua6nro4aetcg. Ha BoJII{e 7 ,5 cn, Kpr,rBarl rral{eHerrl{.fl nJrornocrr{ troror(a Irr{eer
.sslrErfi r\,raHcr{MyM r{ ilysme Bcero coBnaAaer c xoAoM r{BMeHeHr4.s trJrouraAr4
ncefi rpyunrr, nBrrofi B eAr4ur{qax Ar.rcxa Co.nuqa. Orcro4a cJreAyer, rrro r{BJry-
qeHrre I{cToqIlI4Ka rra BoJrHe 7,5 ctt I4MeeT 6onee recuyro cB.EBb c <nra4rauofi)},.
IIJIOqAAI,IO tr.gTEII. SgECr I4HTEPECHO TAK}ITE BAMETI{TI,, qTO MAHCI,IMYM trJIOT*
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24 /02

t6

B

CIIT,rr, 3. tr{I]Tte[eEI{e IIJIoTRocTII IIoToHA I{sJIYqEEIIf JIONAJIbEOTO IICTOqEIII(A

rra tsoJrEax 1,75 (rounu) n7,5 cn (npyxxu) r{ rrlolqaAll IIfireII trpII [poxox(-
AeEI,II{ rrx tu 4nc(y CoJruqa (xpeiiunu - ,Sa/, rlle}fo;rr'ri'rnlr - 'Sr)

I19STLI rIoTol(a Ha BoJrlle 7,5 c*t Iro BpeI\{eHI4 onepe}I{aeT MaftcIaMyNI rIJIou{aAE

II 
'ITE}I.Peay;nl.ra.rr,t paCCLlOTpeHrltt CBfISIr I\[e]HAy IIJIOTHOCTfiMI4 TIOTOROB paAI'IOUC-

TOrrHr4Ita Ha BoJIIax 7,75 m7 ,5 clt I4 TIJIoI{&,(fI\[I'I IIflTeH IIpI'I trpoxoiHAeHI4I{ Ipytr-
IIbr fIO ALICIIy Co.nuqa COIlacyIOrCs C BbIBoAoNI O TOM, qTO B nepBoN{ Crtyltae

L1CToqgu6 flBJlfreTctr oIITIIqeCHI4 TOHKI4NI [3], oo BTopoII' Ha06opoT' OrrTrlqecKafi

ToJrIqrIHa o6racru I4alyqetrI,{fi CyrqeCrBeI{Ho cnaablBaercfl, 6JIaI'OAapfl seMy

I{r'reer l\'Iecro Ha[paBJreIlHocrr'] I43JIyt1g11B" Ha arofi BoJIIle'

,(auurre 4.,ra o-onu 3,15 w21 cn or:flocErcf R ApyroMy reprroAy ua6ruo4eunft.
Arrunuas o6la3rb, Itoropa-a CBfisaEa C 14CTosE14RoM Ea aTI{X BOJ]Hax, rrpoxoAtr-
Jra r{errrpaJrlrHblft Mepl{Auaru 25-26. VIII 1967 r', oua cocroflJra I43 HecHoJrE'-

r(rrx oTAeJIr,HhIx rpyln. B orou crryqae oroll{AecTBJIeEIle paAr{ol4croquuna c orr-

Tr4qeCHI{N[I{ flBJIeHI{fiNILI BCTpeqaeT IIeROTOpEIe saTpyAHeHI{.fi. OAHafiO eCTb OC-

HoBarIrrfl rrOJraIaTb, qTO paoonlaTpI{Bae}Iblft HaMII paAI{O-IdCrOqHI4It CBfl3aI{ B

ocHoBrroNr c AByMfl rpyrn;Mra r.qreg, J\ft 282 lr284 16, 171, mttu Aalxe roJIE,Ko

c oAHofi J\! 282, ocraJrr,Ebre rpyflflLr 6rr.nra neeuaqr{TeJIEITLIMIl rIo rIJIoIqaArr r{

Bcnope r{care3Jrtr{, rroaToNty MEr rrx Ee yqI{TbIBaeNr. 3aMeTIaM, qTo Tar(oe Aorlylqe-
Hrre He BLrS6IBaeT OTItJIOHeIII4fr B pe3yJIE,TaTaX.

llponegeuu BbIqrlcIeEI4.E Hoa{SuqueHroB JII{r:IefiHofi lqppeIflI{ll[ MeE(Ay

r4BMeHer.rr{flMr{ paAuoEpKocrr4 ucroarHrrl(a Ea Bo,fiHax 3,75 1,t 21" cn, u I{3}IeI{eHI4fi-

i\,rn rIJroIr{aAI{ nEreI{ rpr4 trpoxo]nAerrr{I4 rpyfifibr rro AIzcIty Co.nuqa. Pac'rerr,r npo-
r.r,BeAenbr orAerrbr{o iran 4or ''py',nbl 

31i 282, ra6 I{ C yqerorl rpyrlnbl ry 2q4.
flonyueuur,re BHaseHI,Ifi roa{{ltq[euroB I(oppeJ]flI{I{L{ AaIIbI B ra6ll4qe (rpa$u-
'HoB, aHaJIoIIIqIlhIx {ur, 3, sAeCL He rpunO4uu). B ueft CxeMaTI4qeCHII }HIIp'
TEbIMI{ Il:1.]F.ILtlr/rl.. AJIfl IIOJIHOTT'I paCCI,IOTpeHI4fi OTMeqetrEI TaItEte CBfl?tl MeiKAy

gaHHLIN{I{ Ha BOJIHax 7,75 U7,5 cn rl IIJIOIqaAflN{II IIflTeE; I{atrpI'IMep' II3N[eIIeEIde

rrJlorrrocrl{rrorona Ila BoJrrre 7,5 cn I,rNIeer ilyqruee corJractre c xoAoM r{31'Ietterrl{fi

Br4AlrNroft IIJIOIqaAT4 rpy[[IJ, IIOaTOt{y qepTgqr1a CTOI4T B CTOJI6qg 4nx .Sa.

HeCuorpr Ha paBI{opOAIIOcTL I{CfIOJIT,SOBaIIHOIO MarepI,IaJIa' B Ta6.lrtrI{e

MolI(Ho BaMerIIrb olpeAeJIeIIHyIo saxol{o}{epuocrr B paonpeAeJlelur{ noa$6ll-
qrrerlra I(oppeJIEqI{[, Itor6pa.fl BaltJlloqaercfi B crleAylorqeM. ftos$Sllqlrenr
KoppeJlfir{r,rrr Me}fiAy paAr,rofipnocTbro r4cToqHIIItOB I{ Br{AI{NIbIMII nJIOIqaAfiMI/t

IIgTeH, IIO-BLIAI4I\{OMy, IIe SaBItcIlT OT AJII{HbI BOJIHLI, T. e. ero BEaqeHI{e ocTa-

ercrr [pa6Tr{qecnr{ trocro.rr}rHbr}[ Bo BceM caHTLIMerpoBoN[ AI{arIaSoHe. llpu tre-
pexoAe r( paccMoTperrr4ro r{crr{Hrrbrx fiJrolqaAeft ilrrTeE sllaqeEl4e roaS{uqlten-
Ta r(oppeJrrr{rrr( cyrqecrBetrrro traAaer c pocroL[ AJrIllIrbI BoJrIrIi. Sauetuu, uto
aTOMy 3aI{JIIOqeIII4IO I{e IIpOTI4BOpeqaT peByJIbTaTbI HaqeCTBeHHOro paCCNIOT-

peHrr.rl rpa6uHoB Ha {ru. 3 A"nr BoJIIT 1,75 u7,5 ctt,.

24
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28 29303t / z 3 4 5 6rl,lopn Anpett

256



-

s4ls,
t'

0, 66J-0 ,09

0,74.*0,12

0, 39+0 , t6

0,4t +0,22

o4ulru r4B BoBN,roiHHbrx o6GflctreHr4ft yMeHbrrreHrr n cBr{B\t (xoa{suqraeura
r(oppeJr'flrII4I4) lrexrAy paAI4ol,raryqeuIteM JIonaJIr,Hbrx l{croqrrr4r(oB lr yrcTrrl-
HbIr'II4 rIjIorqaA.EMI'I rr.rITeH c gnuuoft BoJrHbI trollter 6r,rrs paa;rn.1ue olrr4rrec1r,rxcsoficra ucrorrEr{noB Ha paa[UqH];IX AJII{HaX ro;rn. Tor4u- ru orroraHl{r4 rIO-
JryrIeHHbIx AaHI{bIX r{o?liHo IIoJrararb, qro or]TlrqecHafl ToJI[{I{Ha JrOItaJrbHbIx rrc-
roqEr.{r{oB pacrer c 4rr,Irroft Borrr{rrr. If a norne 3,15 cn B AaHHOM clryqae JroHaJI6_ur'rfi racrosnl{H rIo cBoI'rM (orrrl4{ecl{r4M)) xapanrepr{crr4r(ar{ rrBlrtrerctr r(a1 6bIrlpoMelltyrouur,ry (6.rrrarl{e H orrr4qecHu :rounouyi Hoa${ur{r4eHr noppeJr.flr{rrr4
cocraBJr.ser 0, 70-0,8).

5, l3 seno'opbtx cJryrraflx B nepI4oA rrenpepr,rBrroro cHaHr.rpoBarrr4.E Jro*aJrbr{o-ro r4croIIHrlKa Saperr{crpr,rpoBar{bl BclJrecHr4 paAr,ror4sryqeurzn. flpe4craBr.ser
I4HTepeC O[peAeJTI'ITb IIeCTOnOJIO]HeHLIe IICTOSHI,IKOB BCIIJIeCHOB rra gr,rCHe Co"nnqaorlrocrrreJlbHo JIORaJrbIroro ucrorrHr4fta r4 0[?r,rqecKr.Ix ncur,rruex. tr4a-aa orno-
CLTTEJII,EO TUTZPOHOft AIIATPAMMI,I HAIIPABJIEHI.IOCTI{ AH?EHIIIJ IIA BOIIHE 3,I5 CUr{crotrrlr{Itu BcnJrecHoB Torruo He iIoItaJrLISOBaJrI4CB, OUI{ [pOtrBrIfiIrpTcr. B BI{Ae
IOBbIIIIEI{Id,fl O6rqErO YPOBH,E ItsTYvEHU,a JIOKAJIF,IIOIO IICTOqHIIKA; PE1}ICTPTIPO-BaJrocb cyNIxIapHOe paAI,IOI4sJryqeEr{e AByx r4croqEr.lnoB: rroKaJrrrHoto r4 BctrJrec-xa. O4uano ecrl4 I'IcrosHI{It BcrrJrecHa Boar{rdnaer He B r{eHTpe JronaJrBrroro
I{cToqHI'IHa, To l{altcl4rlyl{ cyr{N{apEolo I43JIyqeHI4I.fl l\,Io}HeT 6r,rru necxoJlrrno c}Ie-qelr orEocI'ITeJIbHo JroKaJrbI{oro r4croqulrfta. Ec;ur;ile r.ICToqIH[n ncu;recxa o6pa-
Syercrl B ?On{ }rie r{ecre, rAe I{ JroHaJlr,ur,rrt raceoqHr{n, To Maxcr,6ryM cyMr,IapqorO
I4sJlyqeHl'{fl AoJIiIteH coBIIaAaTL c I{eHTpoNLiIoHaIILHoIo I4CrorrHr4Ka. Iloironry
rlpI'I AeraJrrrHoNf l4tsy'reEl{Ir lISX{eHerrl4-rr noopAr,rHar r{eHTpOB JrOHaJrEr{Lrx paAI4OI,IC-
ToqHI'rItoB 3a rrepl4oAbr BpeI'IeHr{, oxBarhlBalor{Ire BclrrjrrrRrr, Mo}KHo [oJryql{?6
HeKOTOpl']Ie CBeA0III4E O JIOHaJII{BaI{u'I I{CTOIIHIaI{OB BCIIJIeCXOA. B-brJIO 6rr 

"6O"rree

HarJrfrAI'Io paccMorperr, rr3MeHeHI4n relr,rorpa$urrecr(r4x RoopArrHar r4croqrrr4noB,
oAHar(o onpeAeJlelrl4e ux cB.sBarro C p-rl{orvl tpy4noc'refi I{ AorroJrHr{reJrbHr,rr,rrr
ourr,16xanru.

I-Ialru I{3}rt1sH., I4Br'IeHeIrIrIfl ar(BaroprlaJmuoft Hoop4r,rrrarrr cu (auaueune 0
coorBeTcTBoBaJro I{eHTpy JloxaJrbHoro I{croqlrrrxa) qeurpon rrcroqr{r46oB paAr.ro-
I43JIytIeHI4'fi, flOjlyqaexlble HetrOCpOACTBOIIHO IIpI{ CItaI{IIpOBagr4pl, B MOMef{TbI
BO3Hr4nHOBeEr4.fl BcrrJrecxon (ncnr,r[reH). _paccrrorpeHr{e upone4eno AJr.E Tpex
Bcnr,ruren, 

-Ha6rrroAaBrrwxcr. 26 lr 29.vIII lg67 r. n o4uoti ,oii,rr.e ,nrruiot
o6.rracrra. coornerc:rnyroutrlre rpar[uxz ,,peAcraBJrer{r,r Ha 6r,rr.' 4 " 5, ;A;IIAA OC,fllIIZ BPEN,IEHI,I CXEI{ATPI{ECHI{ HAHECEHLI BCIIJIECI{rA PA4TAOI,TATYIIEHI,Ifl;ua sur. 5 crpernoft yr(a,aH r{rrnyrrr,cHbrfi ecnrecn. Ha $rar.'4 a b o6n1ifi ;;;
ItpI{BEIx XapaHTepI'I3yeT I4SMeHeI{I{fl I(OOpAI4HaTLI @ JIOI{aJIEHOIo UCTOltEr4na CO
BpellerleM 3a crrer ARI'IlIteHI{-E Connqa. HeHotopoe ornJroHerrr4e xoAa or 11p.rrMbrx
nuunft , oqeB rrAH o, cB rrs aH o c as$exrou pe{pairqr,rr,r. }tparH on pexre}rHLre B apr4a-
\w q, Nroryr 6rr,r, o6ycroBJreHr{ ra* orrr,r6iranrra ,aoreieurfi ( .-.-< t 2.), ;;; 

"cMerqeFrr4ffrrr4 r,rancr4NryMa paAr{ouBfiyqeHr4rr (r,rcro,ruraHa) ra 4r.rcre connqa.
Santeruu, qro SAecrr paccxrarpl4BaeTc.E oAr{E r4 Tor }r{e ronarr,urrfi trrcroqElrn,
ToJrr,fto B paarl;re gur,r ua6.rrrogeuuft.

Bcnnruna 26.vIII (l2tr4en- lJrt\rm. N 21, w 5 [6];speu.E BeBAe r\{ocnoB-
cx oe) c onp oB olr{Aa Jracb B crr JIecH oM p aAr4or4a Jryqeur{.a rrlua MeAJreHrr or o 11 oA6eMa

17 74.ss. ItpbrMcnoji o6cepBar., r. XLI_XLII Zi7

I{o rr!(.tlrqllenr rioppeJrr{qlrr.rHoMep
rpyI1rIbr
t6,10I

Honcp
r.pyI1116t
[6,10]

I{o r@ !llluenr t{oppcJrErlrrrr
cnL

1,,75
3, 15

3,15

7,5
21,

21,

282

282
284

25
282

282
z6+

0,69*0,09

0,68+0, t4

0 , 76+0 ,06

0,80t0,09

tr, c"lt
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Xog uanreueunn oxnatopua;rluoii
na Cotuqc Bo BperI-E

I{OOPAIrEaTbT c[ qenTpa IOI{&JIbs6fO IICTOqHnHa
Bcrn;rroltrr 26.VlII 1967 r.

lohz|ntos

(lnr. 5. To rre, qlo I'r Ea r[rrr'.4, Bo ]tlrc]rfl DcrlbrIufirr 29.VIII 1967 r'

r{ CnaAa IIHTeIICLIBIIocuT [6]. tr4a tfr,rr'. 1r nprlno, qro tso Bpe][.fl- 3rol'O BClrJreCIta

ct, I{Bt{c}rfrercrr B ooHo.ngotr[ To.[bIto Ba cqe'r ABI4ilieHlarr Co;rnqa. lfeanasureJrLHr,re
rr3l,rerreHI{fI 64, ua ftI]I,1Boit naxo;1atctl B trpeAeJrax ourr.r6on raarlepeur'rfi. O'rcroga

[[o]r{Ho iJar(JIroqr,ITL, qTO, r{e0}ioTp.fl Ha rIoEBneHI,Ie BCIIJIeCHa,ITOJIO}IieEIte }IaHCI',I-

IryMa paAraor4gJr)zr1s11uy1 rra ArlcHe (uo Hoop4uuare c{) ocraBaJlocb rIocrorIHIrIbrrI I4

coBlaAaJro c qeI{TpoN[ I43JryqeHrlfl JroliaJlbHoro rrcToqHl4]ia.
29.VIII ua6rrloAarI,IcL ABe BcrbllxI{I4, crreAoBaBIIrI'Ie Apyr 3a Apyro}I:

1) 15rr29", -l$b\ln, N 20, 1/ 46 2,) {S,rrJf,m - l'ittll4n' l\ 22, \\',4,6 [6]. Osn
B coBoriyriHoorrr LroIpoBo*iAa"rr],rcb rroulrJ],Ir\,r paAI,Iol,lsryqeHrrell. trde4renurtfr
rroAtelf ylroBllfl paAuou3flyqeHl{fl Haqalrc,n 3 ll1trl[n'. tr4uerot rIecTO ABa MaKcI'I-

MyMa: 15ri11,n ,, i5u28t", rrbcre qero r,rITrcIIcI,IBHocrL flJra]luo ilaAaJIa 4o 161'28-,
EO ypoBel{b I4SIyqeHLIfl B 3TO Bpe[Ifl OcTaBarlcfl Bce eqe BLIIIIe IIpeABOIIJIeCHO-

Boto. }Ta qaCTL BCTIJIecHa cooTBeTcTByeT TI{[y I\IcArIeHHoIo 11oAl,e]ia lI cIIa-

Aa r{rrrencl,IltHocrll [6] n uo BpeIIeHI,I coBraAaer cuepnofi ncnr,lurnor'1. C 16lr28m

ypoBeHb paAr,ror.{sryseHnf{ cHolla Ilaqar IToBLIII&rbcfI, a c t6l'30'n 4o l6lt33tu ro
BpeNrrr BTopofi, 6onee r{otrIHoft BCrrbrrtrr{r.r Baperl,IcrpIrpoRaI{ L{rlnyJrLctr},IrT

BcrrJrecrr c xraticr,rn{yrrorr r t6h3tt [(j]. IIoc,iie ruillyJrbcHoro BCnJIecIta rra6-
JIrOAaeTCtt AJrl,ITe JI blr Oe II O B IJIIICHITO e lI ll Jryrl eHrle .
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LIa $ur. 5 cre4yer, qro Bo Bperlfl uepnoii qacrfl cJro]fiHoro BcnJrecna, Kan
lr npu Bcnlrrrrne 26.VIII, HI{r{ar{I4x Heo6brcrrr,rx lrelreneuufi ct, I{e Batrrerraercfl;
ilpor{cxoAI4T Bar(oHoxlepHrrii pocr cr co BpeMeHetr{, r,r na6"nro4arorcfl o6blarHr,re
cryuar,iurre Srynryaqrau. C noauuxrroBer{r{e}r nropoft BcrrbrrlHtrr, T. e. B rrotrreHr
rrr{nyJrr,cHoro BcrrJrecna, ua6rrolaercfl Bax{err.roe orr(JrorreHrre a (pocr) or o6qe-
ro xoAa. I{ co;sra,retrtr4lo, B uaHcI4MyMe BorrJrecxa Barrllcrr 6r,tra aaurnaJreHa r{ o
BHaqeHLrIr c6 B DTor MoI{eHT Irrlqero cnaBarb I{eJrbBrr (ua {rar. 5 ara.racrr, ripunofi
orMeqeHa nrplrxonoft runncfi). Pea,nrsocm salIeqcHHoro BHeBanHoro orr{JroHe-

IJI4fl d, oT IlOpl{aJILHOIO XOAa Irp,EA JrII Br,rSrJBaeT COtr{HeHI4fl, TaI( HaIt OHO IrO Be-
Jrtrrtll4He npeBl,ruracT cryalafrHLte rflynryarlul4 IIa HpIlBoit n no Bpe]\reHI{ roqEo
coBnaAaer co BclrJrecHoM paAr{oIrBryrreHlr.H, IIocne r.rMnyJrbcHoro BcnJrecr{a
Be.rIlItII{Ha C{ CIIOBa yl\IeHLIXI{.IIaCb I{ CTaJIa I,IBlIeIIrITbC.fl nO TO}Iy }Iie 3aI{OHy, I{aK
I4 AO BCrrJIeCrta.

Anoua;nr,noe I,IBrIeHeHr{e a (noop4rauarLr r{euTpa l{croarHl{r{a) Bo Bperrf Bcnbrlu-
xr (ncnnecna) osna.raeT'? aITo HaprrAy c cyqecrByro[trr{M JronaJr],rrrrixr trcrosHr{-
Kott Ha AI,ICIIe t arofi ?r{e axTuBr{oi.i o6nac'ru Bo3Hrrri nonr,rfr paAuoucrotrHlrn,
orBcTcrBeHrlr,tfi Ba llxrrryJlbcHrrrli ncnnectt, I,r rlcr-rrp cynrrrapHoro IrBJIlzt1g1111" o,
AByx nclrorlHr.rHon (riortalLr{oro rr ncn.uecxa) He coBrraAaJr c rle}rrpoM JroHa,rrbHoro
I,ICToqHI{I{a; Iioopgr{Hara c/, yBeJrr,rrrruaJracb.29.VIII anrr,rBr.rarr o6.nacrn, a cJre-
[oBareJrLHo, ],I llal(I4ol4croarFll.tri Ha,rol(r.rJrrrcrr u aanagnofi aracrr{ Ar4cna. floarolry
YBETUIIEHI,{E C[ B AAIIHOTI CJTYTINO YI{A3I,IBACT IIII TO, II,TO I4CTOIIEI,TIi I{II1IY.]IbCHOIO
BcrrJlecxa Boarltlx B ceBello-Bocro.tuofi rracrtrr Jrona.rlbHoro l4clorrur,{Ha. 'I'o-rlroe
}TECTOIIO,TIO?IiEIII4E I4CTOqIII'HA BCIIJIECHA HA I(I{CI{E II],I HE SIIAEXI, TAK IiAH PAC-
cMoTpeHLIe rIIloBoAl,IJIocI) lloJlLIto rro oAUrir,i ItoopAI,II{aTe c{, r,r, Han ynie 6r,r"to crta-
i3t1Ho, B NraiicrIIIvx[c 3ailr{cb 6r,tlra eaurnaneua. O4nano alraJrr43 re;nuorpatfr,rqecHtr{x
HOOiI/U4riaT rIeHl'Ila JIOr{&JrLL{OIO I4CTOqEI4Ha, nOIyqeHHr,lX upII cHaIrI4poBa-
nulr (N 19, \\I 50), r,r ncur,rlrHi,r rlorraBalr, atro B r.or,i )r{e rracrr{ Ar,rcna (no uanpan-
JICrrlrIo or r(cu1'pa JroI(aJlblroro ucrouru,rxa), l'l[e BoBI{]rn l4croqHuri BClrJrecna, Ha-
xoAIlJIaob I,1 coJII{eqHafl BCrrbrrurra, orBercrBe}IHafl Ba DTor l4trryJrrrcr{r,rtt ncn;necn.

FIa oouottttufltl Irllulrc/1crilrul'o paccnrorpcrrr{r{ rrl,r cnJroullbl Bar{Jrrorrr,rrl,, qro
o6racrl reHcpal{id?r l,r,\irryJrrrouoro BcnJrccri cBrrBarra c 06racrr,ro calroit Bcrrblrrr-
xll. 3ro He otsIiaqaerl sro cllerrclllte DcnLl[rr{I4 B Jrr{Er,rr,r IJo ra ncrtrecn paAnorlBJry-
qeHI,Irr BoSlrrrtt"lrrr roquo B ol(lloxr ?r roL lrie t{ccrc }Ia co"utrqe, Pa4lror,ra;ry-laroqarl
cl6.riacTr, ilrorra pB.crroJlilrprltr,cfl I,I ua4 o6tracrbro cBerreHl,r.g BcrIbIlrHLI o FIo.

Orcyl:c'rnne cAIII{ra i\eFrrpa I43Jryt1g1111o tr{c.lorrHr,r6oB Bo Bpcr{fl llcnJrecrtoB
Tr,Ina IIeAJIeHIIOiO IIOA'6CAIa ]4 Crra/(a iloSRoJltrer rlpeAnoJraraTb, {To ara ria.lrcro-
pI'IrI RcrlirecrioB lllleAcTaIlJIfler co6oil /(orIoJIHuTeJrrrHoe ycr{Jrcrrrze pal{rror.rBJr;zr1s-
HI4f{ a]iOI{&JIbIII)lx I{CTOIIll4r{OB Ilo Bpex{fl BCrlbrlUeI{. 01lfraifO IIe I4CXIIOT]CIIO, rITo
yliaBaIIIIoe clleulel{I4e ne o6r,lapy;rirdJl0cE, lrpoclo I4B-Ba tra,[oii IaHToucratHocrr4
i)ltI,Ix llcrl.rlCCrioli o.r'HocLi.r'eJrlLIo I4lJJIlrqpggl JIoItarrrl{j,rx llcro(JHrrItoB. f\rrx o}ioH-
liil'feJ1rrHr,r,\ ritr]]ioA(iB I{c06xop,r,ilir,r llarr,noiiurI,{e r{cc,,reAoBEi}rl{fl.

IJ aarirrc.rcrllite lrpl,illoctlnt 6;rialoTlapllocrrr, aFia/r,elrldr{y z\. U. Cer;opnor\ry arr
o6o;,;1;71s11re l)ii6o1.t,r lr 11. 11.,(o6poH1tanlln1, pii roJt€BHLre coBClr.r,r .

,I(r'rr;rri1,r, 1'Jtjtj t.
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AltAIEMUfl. HAYIT CCCP

I{ 3B E CT]lfT HPbIM CIT OIt A C TP O@ I{ 3IIIIE CI{ O fi OD CE PB AT OP][ II
Tou XLI - XLII, 1970 r.

oI IP EIt E JI E HI{E vrlPvrl{x I EooPM A[rrll PE OJI E KTOPA

P AA I{OT E JI E CHOII A PT -22 HPr,I M C I{OII ACTPOOIISI4TI E C I{OII
OECEPBATOPI{II AI] CCCP

ru. I. tr[ outr,tt'

OurcnrnaetcR Merog trBnepeuuft ge{oprr.raquft norepxuoctr pefireHtopa paArrorerrec(oua

PT-22. flpegcrarnenbl pe3yJlbraTnr rartepeuufr rpfl paBJI[cELIx yIJIax EaI(JI9Ea.

THE MEASUREMENT OF THE ELASTIC SURFACE DEFORMATIONS OF THE
REF'E.TOR RADIOTELESCOPE OF THE CRIMEAN ASTROPHYSICAL OBSER-
VATORV. * V. e. ruoiin- The measurement method of the reflector surface deforma-
tio*-ir- abr.i.it ua. The contours of the deflection at various inclination angles are presen-

ted.

flapanrerpr,r aIIreEHbI paAl,{oreJlecHona (4Iaarpal{}Ia HaIIpaB JIeEIIocrI4' 9S-

{exrunUan tr6rqu4u ra np.) 3aBIICflr..or HartecrBa I{sloTOBJIeEI{fI Orpamarcqefi
rroBepxgocr[ I{ paa;ruqnolo po4a Ae{oplfaqufi. ,{e{opual{I4l4 or co6crBengoro
BeCa I{ TeMIIeparypgble IIaI46OJIee CyqecrBeHIIbI' rrpraqel{ BTOpbIe BllaqI{TelLHo

BJrIrtfIoT Sa {opMy &Hr€HIILI JII{Ixb npl4 HepaBrol{epEol\l HarpeBe. Cr:eueSb Ue-

paBI{oMepgocrtr EarpeBa Houcrpy(r\Irfi pedineHropa saBI{cI{r or rlorlaAaEfrr{ Ha

*rr" ,rprrrgfi COnuequOft paaua-qu[, cHopOCrI4 I{ IlanpaBJIeIII{f BeTpa' Cyulrap-
Eoe AeficrBfle yr(aBaur{r,rf $anropon ilpr4N[eIrI4TeJIbEo rt I{oEKpetnofi r(oHoTpyn-

quZ perf.neltropa I4Byqggo EeAOcTarOqHo I4 IIOAJIS]HI{T AaJIEHefrxllrM Teoperll-
qec11r4M r4 a(ctrepr41{errTaJTbEr,rM r4ccJIeAoBarrl,lflr'I. PaBI{oMeprrblft HarpeB gJreNIeE-

ToB peOJIeI(ropa'raatteuner roJIt,Ho {oxycuoe paccroflIllde, Ho He trcHa}I{aer $opurr
uapi6ououqa I{ He Hapyuaer coBrIaAeHII-tr o61ysarefltl c dloxycou pe{lexropa,
ecJlr4 Bce aJreMerrrbr pe{rrenTopa 14 onopbr o6nyvarenn BbIrIoJrrreHr,I I43 Marepr4a-

JroB c oArlEaKoBbrM ,**qrqrrqr"mou nuueftuoro paclxxp^egI'rs [1]'
B ltprrntcxoft actpo$uallqecltofi o6cepnaroplll'I AH CCCP Ha paAltoreJlec-

noue PT-22 [21 npone4elIr,I I4Bil,IepeHua 4e$opuaquit pe$nenropa or co6crBeu-
rroro Beca. ,{er[opuaqurr orrpeAeJrrrrr{cE, rlo 120 penepa}r, pa_crloJIo}ItegEbrl{ Ea

rroBepxgocrr' pu$.,rettropa 11o ogpy]ngocrfl]r cJreAyIotqI4]I o6pasoN{i

Paqfiyc, Jt
rI flcJlo

pefiepoB Pa.quyc, il
r{xcro

peI1epoB

7,0 16
5,5 16
3,5 t6

Ha raxt4oft oltpylltuocrn 16 peuepoB ycraIIoBJIeEbr Ea oclloBnblx dleprvlax rap-
,.rru p"6ral{rop;, a Ha oltpy}I{Eocr.ax paAllyca 1L n 8,5,44 - [oIIoJItrI4TeJIbIIo
Me?r{Ay ocuouniron, rpep,lraur,r ({ur. t, a). Penep rpeAcraBJrfler co6ofi orpesolt
Muril;MerpoBoft IuHefiI{Id AJILItrofi 20 run, ynpenJIeEHbIfi noprtanr,uo H noBepx-
E9CTI4.,(e$oprlaqufl TorIItId o11peAeJl.serctl ilo nepeMeIqeEIl.axI petrepa oTtroCt4-

reJILso'uepexpectufi nuarapnoft rpy6bl, ycraEoBJIeIIEofi B BepIUItHe pe{flefiro-

[1" 28
t0 16
8,5 28
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Puc. 1. Pacuoromesre petrepoB Ea troBepxEocrr pe{.rexropa r 4esopruaqnz (a) n trposurb

troBepxEocrr B ceqeutrE 1-9 (6)
,I 
- reoperu'recftoe noJroxearre ceqeEr,rs; 2 - vcrnlmoe fioJro]fteuae; 3 - o[TuMarr,Eoe noJrorfieHre.yror Mecra B0o, pa3Mepbr B ,rrr. r,raMepeEr.rs lg67 r.

pa. Braaupnar rpy6a r,rlreer cBo6oAgoe BpaqeHrre Bonpyr reoMerpuqecrofi ocr4
uapa6onoz4a rr Molr{er drraHclrponaTbcs oiroczreJrbrro ocra, uepnerqr,rHyrnproft
g_epngfi. B xasecrne Brrar,rpa npr4MeurrJracr, rpy6a ,peqlranoirooro Er{BeJrrdpa
HA-l c rrJlocxorrap arnennnoit n.uacruuHofi , 4aiorrlaa sbsonornsocrb crrrrlrarb or-
cqer c penepoB c roqEocrDro 0,05 u,"u,..I[e{opmaqr,rr,r yBJra ycraEoBr{r,r r4 BpaqeHr4fi
nraazpuofi rpy6r,r HoETpoJrtrpoBaJrrrcb c fioMor{bro rropofi rpy6r,r, He[oABr4]r{Eo
ycraEoBJreEuofi n4otr, oclr Bparr(eEu.fr BI{3I4pa 14 rlanpaBJrenuofi na peuepnyro
Toqxy Buyrprd ropr4aouraJrr,uofi ocu pe$nexropa.

Meroguxa uaMepeur,.rr 4e$opuaqufi cocrol/rr B cJreAyroqeu. flpra EarrpaBJre-
uuu pe{nexropa B aeHr4T Br4alrpraa rpy6a ycrauantranaerc.E B EarrpaBJrerrr4l4
I43r\{ep.Eer{oro (pyra penepoB r,r }r{ecrno {rarczpyerc.s s ocesoi.r rrJrocgocrr4.
Bpauleuzerl rpv6rr Bor{pyr reor{erpr4rrecnoiii ocz napa6onoz4a c r(a}rrAoro pefle-
pa cEr4r{aerc.fl IIaqaJlblil,rft orcser. Sarelr peS.nexrop [epeycraHaBJlrBaerc.rr I{
ctrIrr{arorcrr orcrrerbr [pI4 pasrl4Srrr,rx yrJrax uecra (90o MtrEyc serrvrHoe pac-
cronume). fIo onousaHl4r[ BarrepoB pe{,]]exrop BoBBpaqaercflB BeEr4r, cErrMaer-
cfl norrrpoJrrur,rft Ha.raJrlHl,tii otcqer I[ BlIBIrpHaa rpy6a ycrauaBJrr4Baerc.s B Ha-
npaBJreHtrrr cJreAyron{ero Kpyra perepoB. Saueprr [poBoAr4Jrr4cb qepeB 15o upra
noBopore pe$uextopa no yrJry r{ecra. flpzuenenuorduero4 troBBorrr4Jr rrraN{eptrr,
orrrocrrreJrbnyro Ae$opuarll4ro rorreH rroBepxHocrtt pe(ueKropa HenocpeAcrBeH-
uo s rlasefiHbrx Bertrql,rnax. florperxEocTr, r\reroAa IIe rrpeBErrrru", 20%. pe-
syJrr,rarbrtrsr\{epeEl[.E4ecfopnraqzfr rroBepxEocrz pec[nexropa Aarrbr ua d)zr. 2.
Xapaxrep 4e$opmaquu B Beprrr*aJr"uofr unocnocrr4 [Jrrr yrJra Mecra 306 

"peg-cTaBJrerr ua Sur. 1, 6. Har.rrueEr,mee l4cHalr{eEr4e sorroro"o {poura npl{ Earr-
6orr,rueu ucrroJrbaoBaEI,rIl orpalrraronlefi rroBepxnocru coBAaerc.tr onrurrailssor?
rroBepxEocrbro, ceqeE_r4_e noropofi IlecRoJrbno cMetrleHo or .r.eoperr{qecHoro
(puc. 7, 6, npunaa J). MancuuaJlblrble 4er[opuaqur.r qacrr4quo r{oMtreHcr4pyrorc-rr
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Pnc. 2. fl,ec[oprtaqul rroBepxxocrl{ pc{ren-
TOpa trpr paBJII{rIELIx yIJIax }Iecra

aSMollbl B JLrr, uSMCpeIIl{j:I 1967 r. o - Yror itrccra
75"i 6 - 60'; e - 45o; e - li"

Puc. 3. .I{e{opuaqlrr rloBepxnocrr.r pefrert-
ropa

Vro;r lrecra 30o, lla3Mcllbr B lrrJr, lrBMCpcH[,] 1966 r.

-



o6qulr rroBopororr orrrrlr\r&JrbHoft uonopxuocrn. IIpu Hilr,{6oJrr,lrrrrx Ae6opNIarIIrrrx
troBepxrocrr{ yroJr ornJror{eutr.rr DreiirpflqecHor,i ocn ue npeBr,Iuaer 10 cen.

tr4arrepenur 4e$oprraquft perfrexropa paAr4oreJlecnoua PT-22 rpoBoAItJIr{cb
n non6pe 1966 r. (puc. 3 ) u non6pe 1967 r. OrMeseua IiIAeHrIrIqHocrr, xapar(repa
nporu6clr uplr EenoropoM vr,IeHElreIrI4I4 llaHcln{a,rtr,HtIx 71er[opnrar1ufi. Bonr,tra.s
)Hecrr{ocrr, r{apHaca pec[rrexropa co croirr, rreaI{aqtr{reJrE,rrbrx{Ir 4e{opuaqunurt
o6ecuequsaer yBepeHrryro pa6ory Ha BoJrr{ax },rrztJrJrr{NlerpoBoro Al{afiaeoua. 14e-

a{eperrnrJe 4er[opuaqlru pecpreruopa xopomo corrracyrorc.rr o onpeAeJreuueu arp-
rfexrunuoft nJ]oqaAr{ ilrrTelrr.rbr, [oflyr1s1111rri paAr4orexHllqecntr{N{u x{eroAan{I{.

22 ot.unSlta 1968 r'.

Jlureparypa
1.., Tpy4u OilAH, 1965, 28.

B. iI. 14B arrou, I{. l. NI olrceen, IO. f.M oHnu, I4su. ltpr,Iucroft ac,po{ua.
o6c.,1966,38.



O XIIMI41IECHONI COCTABE CI4MBI4OTI,IIIECHI{X 3tsE3[

A. A. Boflplt.AN

, .H1l ocEoBaErrtr rrccJreAoBa,Es or,ocrrreJrbEtrrx u,?eEc,Buocreft euucc,osurrx ausnfi(Taon.-1 v z) Ea'ftAeyot rrro xuMllqecfizft coctas ryrtarrocrefi culr6[or1secxtrx BBSBA AG Dr;,z And,, AX Per, cI cvg, BF-cvg z {Hd B2B-tr6 il or";;;;;orir*rr".*oro cocraBau.uaaerapuot ryMarEocru NGC 2027. -

ON THE CHEMICAL COMPOSITION oF THE SYMBIOTIC STARS, by A, A.Bovarch.ult-.- From the.investiga-tion oI the relative intensitier 
"i tn.;*i.ri6"-iil;;

(tables. !2) it is{ound- that the-chemical composition 9i tt. ".lufu" of in.-!v-li"il.stars AG Dra, z And, AX p_.t,_c! cyg, BF cyg and Mu" sza-ft0-does not differ fromthat of the planetary nebula NGC 7027."'

B nocre4uee Bper{fl BbrflcHuJrocb, qro rfer{Ay Bo,pacror{, npocrpaHCTBeH-
HbIII pacnpeAeJIeEEer{ He6ecgr,rx o6terton I4 Iax xtaMl4qecHI4tr cooraBoM cyqecr-
Byer otrpeAeJreEEa.fr cBfl3r,. Bo.n_ee craprrre sBesAbr ltlreloT B CBOT4X Urrnoc6"pa*
MeEbmee coAeplnalrl4e reJrl{.E ra 6Orrruee rrl}HeJrr,rx BJreMeHToB. floarouy,^sgu"
x[MzSeCruii COCTaB IdCCJreAyeMbrx 3Be3A, Mbr ]\roH{eM cAeJrarr, EeKoropbre Ba-
H.rlroseEl4fl o6 r.rx BsonrcqrloEEotrnyru. H corr{aJrenrrro, Ao cr4x uop xu,ytr.recxzft
cocraB cnt.r6uoruqecr{rdx BBeBA npaKTI4qecHr4 Ee r4ccJreAoBa Jlc.fr. E4rrrarnarou,
pa6ora [1] 6u.rra nocB;rqeua z Aid. Euro uafi4eHo, qro oruocr.rreJrbur,rft xrautr-
'IecHIafi cocraB TyMalrHocrr4 Z And Ee orruqaercrr cy[trecrBeHrro or xrrr{r{qec6o-ro cocraBa conueqnofi arnrocseprr. flonyueuurrfi peay.nr,rar 6r,rr He oqeHb
TOqHLIA{, IIoCItOJItiIty B TO BpeI{.E MLI paCIIOJIaTaJIII JIIIIIIr BeCr,Ma npr.r6nr,rineRnr,IuZ
AaEril;rMx o6 yc.nonraax B Tyr{annocru. cefisac arr{ AaHr{r,re Sgaqu?errrHo yroq-
Eelrbr. Itponre roro, r{br I4ueer{ Boar,ro)flrrocrr r4ccJreAoBarr, xuMuqecnrafi cocras lr
Apyrrrx cuu6uorzqecnr.{x BBeBA.

flpz araruBe xraMusecnoro cocraBa Mr,r 6ygerr cql4Tarb, gro cuu6uotr.r-
secHr4e SB0BAbI flBJlflrorcfl gnofiHrruu, cocro.rln{r4Ml4 r{B xoJro4goro rrrrarrra u
ropfrrreto KapJrl4na, onpylr{eEEbrx o6rqefi Tytraguocrbro. o6ocgosaHr,re a.roii
r{oAeJrr( AJrfl paBEbrx anea4 6rrno cAeJraEo s [2-6]. Er,rno noHaaaHo, qro B ar-
uoc{epe xoJloAHoro rI4raHTa BoBHI4(aer ctrexTp rrorJrotrIeul{rr rr4rra N[ r.r o,rruc-
cr{oHHrre ilfiHum Hr{BHoro noa6yxgeura.ET raHr,re, naH Si I, Ca II, [Fe IIl, Fe II
I[ AP.

trLa-aa oqeub nr,rcoxofi TeMtreparypr,t JtfrHr4rr norJrorqeur[.rr, noropbre r]oagr{-
Halor B aruoc$epe ropauefi Hol,rrroHeETbr, oqeEr, cra6r,r rn ue ua4u-, n 66u1err
cner(rpe cur$6noruqecxoft aneaArr. Tonr,xo B cryqae AG peg ropflrraf liolrro-
EeETa I{MeeT OqeHb ctrJIEEbIe SMI4CCUOEE},IO ilU.E.:/-:tT 14 ee Cnel(TpartUr,rr? n;raCc
coorBercrByer WN 6 [2]. Erlr rlrnmt cr.rJrbuo BbrAeJrrrrorcrr 6o,nimofi urupltrofi
cpeAI4 Apyrl4x SllrcclroEEblx JrllHlrft. Eonrur,rEcrno ua6rro4aetrbrx axrrdccr4oH-
Er,rx ;rzuufr BoaHrrr{aer B TyrraHI{ocrI4I.

7Ia cxaaauuoro cJreAyer, qro IIII He r4r{eeM BoB}ro}firrocTl4 I{ccJreAoBarb xtr{-
MusecHr'rfi cocraB am'roc{eprr ropauefi Hor{troEeETr,r uo ra6.nro4aer{brl{ crleHrparr
cult6r'roTzsecrzx sBeBA BcJreAcrBI{e ctrJr},Eoro BJrIr.rrHIrfr Apyrux Kor{[oHe]rr.

AnAAEMtr,fr HAYH CCCP
14 3 B E c r tr fr r( P I'r M c H o r,r A c r p o @ I{ B I{ v E c H o fi o E c E p B A 

" 
o p !I r4

Ton XLI - XLII, 1970 r.
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Ta6lrr,rqa t

I,A E;reuesr
lgI/IHB .t00

j ,ron ..o,. | ,ruo oun.1963

6310
5617

5309

5007

&861.

4724

4686

4640
4634
4471.

4388
4?163

407$
3896
3868
3760
3759
J /.JO

372t)

3725
3587
3425

Sp (xo.n. xonn.)

Ao.
lg n"

ls rrrl 3

[Ca VII] {
[Ca V] I
lo rrrl r

I-I p̂

[Ne IV] t
He II

NIII2
NIII2

I{e I
HeI

lo rrrl 2

ls rrl 1

[Fe V] t
INe III] t
OIII2

[Fe VII] 3

oIv6
OIV6
OIV6

[Fe VII] 3

[Ne Vl t

-0, 20
0,56
0,32

2,00

1,90
0,55
0,18
0,52
0, 30
0,49

-0, 55

-0,47
0,34
0,72
0, 68

-0,07
-0, t5
-0,01

0,77
1 ,83

1,07
2,00

7,75
0, 87
0, 56

0,60
0, 62
0, BB

0,2L

{ ,09

0, g0

2,00

1.,79

0,63
0,31
0,53
0,40
0, 82
0,19

0, 78
4.,04

0, 66

1,67

0, gB

2,00

1,90
0,73
0,35
0,66
0,51
0, 91

0,74
{ ,05

0, 73

L,47

4,40
2,00,

-0,18
1 ,98
0,55.
0,09
0,50
0, t9
0,94

!-0,42

-0,03
0,94
1,29

0,07
1",18

t ,96

1 
0,79

\0,76

l,I2 III
m

1,5
7,6
,q

7rL
D'J 4,2

7r5
J,4

716
2,0

Xo,n n cylI*{apno}I cfler{rpe c],rN{6[orl4qeo*r{x aBeaA xopouo Br4AHbr rrt1,rrv yt
rIoJrocLI norJlotrqeEl1fl, ]IbI Bce E{e Ee r\{oH{e}r IrB-Ba BJrI{.rrIrI4.tr Herrpepr,IBtroro
c[eHTpa ropflrrefi HorlnotreETrl z Tyr{aHHoorr4 r4ccJIeAoBarb xl4Mr4qecHIair cocrae
arr{ocdrepbr xoJroAHoro rrrra}rra Ho.rrr4secrBerrHr{trrrr MeroAaMr4 tr4a roro,11;;;,qro y Bcex r4BBecrlrblx clTrl6r4orusecnr4x BBeBA xonoAEbre r(oMrrogerrTbr l4r{eror
CIIEITTPAJIDEbIft HJIACC M, A rrE S ZIrt C, UOIrIUO CAEJIATr JItr{rrIT, HAqECTBEHErIfr
BEIBoA, qro xl4iulitqecl{r4fi cocraB arMoc{ep xoJroAr{brx Kor{noHeHr }re orJrr{qaer-cf cytr{ecrBeEr{o o? xtrrrrtrrqecHoro cocraBa coJlEequoft arMoc+epbr. c 4pyroftcTopoHbI' llHolosficilel{HocTL gI{tr4ccIIoHEbIx JII4HI4iI I{ paaBI4T-bre B noCJreAIIeeBpellfl MeToAri aHaJruBa crleHrpoB SMI4ccI4oHHEIx o66enroB rroBBoJrrrror noAp06-
Iro r4ccJreAoBarb xI4r'II4qecItl4fi cocraB ryl,Iarlrocrll, fIoarouy llcoJreAoBa[Ilae xI{-
I'Itr'rqecHoro cocraBa cr41u6l40rl{qecKr{x 3Be3It 6yger aannrosarscfl B r{ccJreAo-
BaIIr4I4 Xl4Mtr4rrecnoro cocTaBa I,IX TyMaEHOCTefi.

B 1960-1966 rr. n }tprrucxorr icrpo{zar4qec*oft o6cepnaropr,,t 6r,urrnpo-
L.,4.ju1.",.T:,po+g3oMerpr4qecnr,r_e Ha6rrroAeHfr.n clr,lvorrn6cnr" aoes4 AG Draltl, 'L And l8l, AX Per [4], CI Cyg [4], BF Cyg t4l rr MH* 328_116'i51, n pe_
ByJIr,Tare Koropblx 6r,ura onpe4eren6r oruocureJIbEr,re rlETeHcraBEocrr{ 6onr,m6ro
sr4cila ar{r4ccuoEEbrx JruErafr. I4e arzx pa6or. 6brnE sa.firr,r AaHEbre o Ea6rroAae_
IIbIX OTEOCtr{TeJII]ELIX I(HTeIICUBIIOCT.TIX DIII4CCI4OIIIITIX ilrltr4fr. OUU upUne4eUrr
B ra6r. 7 g,,n z And lr s ra6rr. 2 4na ocran6lr6rx BB.BA. B xonqe ra6nlrq npr{Be-

265



Ta6"rrtrqa 2

5007

486L
4740

4686
4640
4634
4471
4388
4363
407fi

3868
3760

3587

3425

2,00

'L , t,)

0,37
0, 31

2,65

1(3 III
llL

0,2

10

2 ,00

2,11"

0, 85

1,30

1,96

2,65

NI5 III
117

r,2
7r0

0, 80

2 ,00

L,42
0,2L

0, 65
0,24
0, 32

0, t9
0, 46

1.,07

0,74
1,50

2,00

L,4g
0,34

0,45
0,24
0, 37

-0, 04
0,24

1,16

0, 89

1",75

\,I7 IIi
m

L,5
7,5
L,5

t ,98
2 ,00

t ,60

0, 92

[ ,78

NI5 III
m

L,L
6,2

2,2L
2,00

0, 76

0, 51

0, 79

0, 5t
1,35
0, 10

1.,62

0,22

NI5 III
NL

L,4,

6,1
4,9

z, Do

2,00

-0, t0
--0,47

0,L4

-0, 15
0,86

-0, 04
4.,94"

0 ,05
2,1.3

lo rrrl r
H,

lA IVI I
FIc 1I
NIII2
NIII2

IIe I
I{e I
lo IIII 2

IS III t
INc III] I
lFe VIII 3,

OIII2
FI,r, [S III] 2

[Fo VII] 3

[Ne Vj t

0, 67

0, 20
0,16

Sp (xo.n. noun.)

AoE

lgn"
u

T,I5 III
1n.

L,2
o,o
8,4

266

II
n1.

t,7
6,4
{,8

AeELr AaEEr,re o cl{i\{6l4oruqecxux sBeBAax. BcIoEy 6nrlo upllraro T ,: t7 000' I(.
O6ocSosaglae Droro rloApo6uo I4sJroE{eEo r [71. flpunoAr4rc.E rarufie Beruqurla
r{e}r{SBeSAIIOlO UorJroq,eEfrfl A p e.

flocHo.nlxy }reroAbr orrpeAerreErr.rr r(oEqeETpaqI4I4 paBJrr4qEbrx arorfoB r4

tr{orroB I{eCnOJr6HO oTrr{qaIOTCf }Ie}r{Ay Co60ft, a TaK}I{e paBJItrrIHa TIyBCTBIITOJIb-

gooTr, VETeIIoI4BIIO CTeft Jl:rrr;fifr" rt rreoArlopOAEOCT.trl\{, paCCMOTpeElde yAO6Hee Be-

cTr{ orAeJIrrIIo AJIfl Ha}I(Aoro aJIeMeIIra. ItaH oTMeuarrocb paHee [4, Bl , cTe[eIIb
IIoElrBarII4I{ B TyMaHHOc.tflx cI/.M6IloTurIecItI4x SBeBA I{e ocTaBaJlacb IIocTofIHEoft

B Terregr4e Harrrux Ha6rroAegaft. floarouy qeJrecoo6paano BIiloJIrrlITb arIaJII4S

xrrt{rlqecno1o cocraBa oTAeJIbHo AJIS Ha}I{Aoft cepttw Ha6ilIoAeEuft. 9ro6u oqe-

Hr4Tb BJrr{flr{lle Me}r{BBeSArIOro rrofJlolqeHl4.fl Ha OTIIOCT{TeJIbHOe COAep}ItaI{IIe

sJreMerrroB, trccJreAotsag7;e z And, Mbr rrpoBeJrtr Arrfl AByx cryqaeB: 1ps : 0T0
11 Anc: t']'5.

Bb7opo0. Pasee 1.4, 5, 7 , B] 6tuo rromaaarto, qro eHBtrlBaJIeErHbIe ItrI{prrEbr

BoAopoAgbrx rrrr1vtfr no oruorneEr{ro n KoErtrEyyafy ryllaHtrocrl[ B Eecr(oJrbr(o paB

MeEbIIre, qeM creAyeT fiB TeoptrE AJr.fI MerlSeJloBcnoro cilyqafi B. 3ro o3naqaeT,
qro trx Ea6ilroAaeMble llrrreuctrBHocrtr or.rlroqeulr caMorrorJlotr{eHlreM. B ta6u. I
u 2 rtpmaegeHbl tvIHolItUTeItV. A1 IIoI{aBbIBaIoque, Bo cltollbfto pa3 ocila6fleu]'I
ua6nro4aerrbre I4gTerrcuBEocr[ aMuccr4oHHr,rx ItfrHLlfr BoAopoAa no cpaBEeErrro c

TeopeTl{qecfiEN[I/t SEarIeHItfIMU ) eOJIE CqtrTaTb' qTo I43[yqeEUe B KOIlTtrHyyM,e

i;-gi, t rnru", oArrEarroByro urrencr{BHocrr,. OHrr BB.rIr],r lB 14, 5, 7, B].

Jl6rxo IIoHfl Tb, qTO, trlcllorIbayfl BMeCTo Ea6 IIOAaeMoft uETeEoI'{BHOcTII I s, Be lfil-

vz;g.! !f s,I[I,I MoE{eM B Cilyqae CEM6trOTI4qecHIlIx BBeBA npIIMeH.aTb I{eTOAbI, pa3-

BtrTr,re AJrfl arlaJrtrBa crlel(rpOB o66eHTOB, IAe BoAOpOAHLTe JItrEI{I4 Ee Or-fIIotr{eHLI
,caMonorJIoq,eEI{eM.

S,ttcirIcur
r\Cl DIa

AX Per

CI Cyg

BF Cyg

19s4 I 1935 1932 1934



flcEo, qro rrprl TaRoNI rloAxoAe nr,r 6y4eivr paccr{arpuBarl EaryrletrI{e BoAopu-

I{a, BoBHEKaIorqee Bo sceft sose F-l II, t. e. B ryNlaEuocrr{, B armoc{epe ruratrra
r4 T. [. tr4a-ea cpaBEr4reJrbuo sbrcoHoft rrJrorHocrr{ n aruocrpepe rI{raHTa renuft,
r{I{CJrOpOA, EeoE LI Ap. 6y4yt EaxoAItrbC.E a Uefirpanr,HoM cocroful{Irl I4 He

6y4yr yqacrBoBam n o6paaonanura na6lroAaer{brx tturrwft. floerorty ux coAep-
)narrr{e, oilpeAeJr.rleMoe IrB rra6trop,euufi, 6yg,et orHocr{Tbc.E ue xo scefi eose
I-I II, nan B cJryqae BoAopoAa, a JTIIIIE, H ee qacrl{. C.ne4onarenbno, onpeAe-
JIreMoe rax[r[ cnoco6olr orEocI{reJIE,Hoe coAepH{aHl4e BoAopoga 6y4er upe4-
oraBJrrrrr, co6ofi Bepxuroro rpar{I4IIy.

C 4pyroft cropoHLI, rrpr{ paccN,rorperll4l4 an4a 6antuepoBcr(oro AenpeMetrTa
B crrenrpe ZAnd [B] 6r,r;ro ror{aaauo, qro npl4Mepno 90% IaHreI{cIlBEocrI{ JIr{-

uru Hg BoBrlr{Haer n pafior1e, rAe orcyrcrByer carfororJrotqeulle n 6anr,rrepoa-
clrlrx Jrl{Hr{.rrx. iVlontgo rrpeArroJloxtrrrE,, qro lrtrnrt\t Apytl4x BbrcoRoI{oEIrBoBaEHLIx

DJrer{eHT0B BoaHl{r(aror rax}r{e B ETor{ pafione. Torga [p]d aHaJrI,IBe xl,Ir{trrqecltoro
COCTaBa CJIeAyeT I{CIIoJIt;BOBarr, ua6nrogael,Iyrc I4HTeIIctrIBEoCTI .rUruuu H p.

Ouenu4no, rrro B groM cryrlae HaxoAlm{oe orlrocl4TeJlb}Ioe coAep}I{arII{e BoAopo-

Aa rrpeAcraBJrfler co6ofi nuxrulorc rpaullqy.
Ila ocnoeauritt rtccrrel\c)eauuft {raauuecnux yc;ronuft B paBrulqubrx crau6rao-

Tr{qecnl4x 3Be3Aax, BLIITOJIITSI1HT,TX e [4, 5, 7, B] , MOffiEO Sanlroqtr{Tb' qTo

oTrroctrrreJrblloe CoAepp{aHr{e BoAopoqa, uafi4euHoe BTopLI}l cnoco6ou, 6y4er
6luxre r( AefiCrBI[reJIbIIOMy, qeM OTHoCI4TeJTF,]Ioe cOAep]I{aHIIe BOAopoAa, Uaft4eU-

Eoe rrepBr,rlr ciloco6oM. floarouy [pI4 aEarrlrlae xtr[N{Idqecxoro cocraBa urr 6ygeu
Idc[oJrb3oBam, ua6rro4aer'rLre I{r{TeHcr{BEocrr[ Jrvruuvr I-IB. fIpuueM orEocI{reJIF,-
Hoe co4epir{autre BoAopoAa Ba eArrrrl4rly. B orou cJrytlns Berl4strEa y 6yger
coo'rBercrBoBarrJ elo aeplueii rpaHu{e.

l' eturt. Penonr6ugaUraongr,rfi clenrp teJrTr,rr p accrllaTrlBarrcfl tllrolrrMr{ aBTo-
pal{r{. 34ecr, um BoctroJlt,ByeMc.s pacqeraura acftilentl{Bgblx xoarf$uqueuroB pe-
xou6lauaqlrft, BbIIIoJItreHHbIx CIIroHorr [9, t0]. tr4cuo;rtayfl 3rI{ pacqerbl, JIeIHo
loJlyqltrrr CJIeAyIotrIyIo rloplty;ry, olpeAeJLaIOIqyIo oTHoCI{reJIE,EyIo ltogqetrT-
paqllrc aroMoB BoAopoAa I4 reJII4tI:

1/ (IIe III) * tr (Ire II)1/ (I{e)l-r]n) ,^/ (H II)
0,13lasso )- 2,3Iaet: ---I- .,8

(1)

t(oe+Ollqzellrll ilpl,I l4llreucllBllocrsx luuufi oqesr, Cla6o MeHfIOrc.fI c

VBMeEeHIdeM alenrpouuoft reuuepatypr,r. flpra tr{sMeHelII{I'I T" or 2'104 go

104 "K xoa{suqueur y rrepBoro qJrega Boapacraer ga 60/o ' a y Broporo yN{eEE-

rxaercfl s"a l3o/0. Aroualru reJrl4fl B cocroflIrr{u He I Morrrllo rlorlEocrbro npe-
ne6peur no cpaBHeHIrIo c rrorraNru FIe II u Ife III, ecru Ia6s,il Iaa71> 3,7 191'

Cornacuo ra6l. 1 u 2 so BpeNr.rr Harrrl4x ua6nrogeullfi aro uepaneucrBo BbIrIoJIIrrr-

Jrocr, AJrrI Bcex BBeBA, I{poNre BF Cyg u MHo 328-116.
Br,rrue 6r,r.no paccl{orperro BJlrrflHrrc 6orr,ruefi onttrrecrtofi ToJIq,I4 Ha Ilrrrelr-

ctr{rlEocTl{ BoAopoAublx illtlz-ft. BCne4crnre ueEsruefi ItouqeHrpaqlal{ aroMoB

He II ua 6oree BLICoHtrX ypoBgflx, tlptr nepexoAax MelI{Ay ItOropbIMII B9BHI4Ha--

ror Ea6nroA&elllre JrILHIttr, t\{o?r{Ho ua4eatlia, uto ua6rrogaeMbre JIrrHtrtr He II
Ue 6y4yr oTflrorqeIlll CaI{oloIJIotqeHIIeM. Ero uogrnep}I{AaeTofl rel{, qTo, I(aH

6r,rno noxa3ago B [3-5, 7], sa6rroAaeMr,re oruoclrreJlrrElre r{Irrerrcl4BEocrr{

luuufi He II EenJloxo cor.Jracyrorcfl c reoperl{rrecrul{I4, Moxrso cqurarb' qro

nepnr,tfi rrJIeH IIpaBoft sacru (iopnty.rrr (t) aaer [paBIIJILEyIo Belrrtql4uy orEo-

rxeur{.rr I/ (He III)/// (H II).
B C;ryuae Jryt1:rifr. refirpanr,Uoro reJltrf CIlryaIIUfI EaMEoIO CJIoII(Eee. Corna-

cno [3-5, 7] na6nro4aeuoe oTEolxef{ue I{ETeHcI{BuoCrefi cIlEIJIerEbIx ttusvft
r(Tpr4nJrer[IbrMs3-5paa6olr'ure,rIeMTeoperr'lqecKoe'B]'IqrtcreHEoeAJIflcpe-
grrf upoapaqsofi a cy6op4rauargLlx JIIrHI4flx. Bepoarro, pacxoll{Aegze BI;I3Ba-

IIo caMorIoIJIotqeEIIer{ B TyMagl{ocru. ilocnonbl(y AoBoJILEo BbIcofio pacfloJlo-

,fiefi;; tp;segr 2aJ 
""rr.r., 

uerac1a6znr,EblM, ro rpl{nrlerHble JIIIIEIII{ 6yAyt
IIoABeplI{eHLI caMorrolJlou{eHI,Irc cLIJILHee, qeM cI{ElJIeTEbIe. flpu paccIIoTpeHIII{
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Ta6.nuqa 4

6,5
1,8

L

5. 10-4

0,19
0,19
0, 19

0, 19

L,2,19-s
5 ,8. t0-4

2,8.L0-4

5.{.0-7
2, t6*c

2,5. t0 0

BOAOpOAHT,TX ttuH'Idft Mbr o?N,rearaJrtrr, qro aoua H II ssr.Eercs ueoAuopo4uoft.
llo-nu4uuouy, Dro rax)r{e clpaBeAJrr.Bo rt Al,fl aogbr He II. Mrr[peAtroJroxrr4M,qro' KaK u B cryqae BoAopoAa? I4SryqeHue nmnufr, uau60nee.rroABepmeHHhrx
BJTI4flHtrIO CaXronorJlorqeHl4fl, T. e. TprrrrJreTEbrx, [puxoAr4T B OCr{OBtrON{ I{3 TeXpafionor, rAe cail{olorJrorqeHr4e orcyrcrByer. B- a.ron cryqae aropoii .rneu
$opuy.n, (3.3) 4aer_naM Berr.rsrrHy orrrorxe,r4x // (He II)/// (H rIy. reay"i-
rarbr Bbrqtr4cneuufi (He IIr,r) [pr{BeAerrb] n ra6r. 3 v.4. B c.tv.rae AG Dra uc-
rIoJrr,BoBaHa ,{HreErcr{BHocrb JInHr4r4 }14026 He I. Ilocnonrny arfdreHrrr cauo-
norJrotrleEr4fi l\Jtfl nanrlrft BoAOpOAa Cr.rJrLHee, Ilelr Arfl ,,rianr,rfi IIe.I, ro ncuo,
u:ro uaft4euELre 3Haqer11.6yny, ilpeAcraBrrflrr co6ort Bep-\Hroro rpaHuqy Be-
rr,rquH N (He II)/I{ (FI II).
-_ 9 gpy"ofi cropour,r, IIbr l\{o}Iter{ ilpeArroJro}ritr{Tb, qro cltHrJrerHrJe ryr1rLu
He I ue or.rlro[{eE}r caMororJroqeHr{eM tr4 BogHr4r{arcr ro ncefi sone I-I II. Tor-
Aa orr{oczreJrbuoe coAep}r{aHrre r4orroB He II 6y4er onpeAeJrflrr,c.fl sopuyloft

1/ (Ifo If) _ 4/, *. Iarra
T(tt l-i) : r4'5 ft e)

Peayrr,ratu__(Ilu JI"""") upune4enr,r s ra6r. z w rt, flocrtorsny noreHqrrarr
I{oHl[Saqrru He I 6onsure, qeMH I, ro, BepoEr]ro, crrHrJrerHrrre nnn ,I-Ie I eoa-
HI4Karor ue so ncefi aose H II. I(ponre roro, Boar{o}tiHo,qrocr4HrJrerrrr,re lu1uyr
rre coBcer{ cno6o4urr or caMorrorJrorqerrl4fi. floorol,ry BeJrr{qr4HLr IJe I"r,,," B nprrH-
tr{_I9_c_{eAyer paccMarpllBarr, r{an trr}fitrroro rparrr4qy ortrorueEr4fl N (Ire II)/
/// (H II). oAua*o Beilr4rrr4,a y r sopuy;ne (2)'onpea.rrrur", He oseHrr yBepeH-
rro rr Molr{er coAep}r{arr, orura6xy ropflAr(a MHo}r{r4rerrfr 2 [Bl . ]tpoue ro"of ,e_
6olr,ruue ourra6nu n na6.rrro4aeMbrx 

-orHoclrreJrr,Hrrx 
ranreucunuocrax n14uufi,

70-200/o Qruamu trlr{eror cpaBIltrMbIe LrHrerrcr,{BHoctm u 6ruetr4e AJrr4r{br norn),
TAK}I{e BJIII,EI0T Ha Be[uqI4Hy 1/ (He II)ilil (I] II). Bce ETo IIpI4B0AI{T IT ToMy, sTo
IIEOTAa BeJrr4qr4Ea, Horopafl I43-Ba HeoAHopo4uocrefi TyMaHHocrr4 golxrua 6rrrngraxtqeft rpannqeft, oKaablBaerc.s 6olr,ure BeJr[qlrHr,r, Itoropa.rr 4onmua 6trrr,
oepxneft rpauuqeft. floarouy Mbr ycpeAHr,{Jrrr oruocrrre.rrbubre coAep}r{aHr4.fl I{e II,
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OrrpeAeJL[IeMbIe IIo TpI{nJIeTHbI]\{ I{ CI{HTJIeTHI,I}I JII{EEflM He I. IIpu grOI[ MbI

trpuAaBaJII[ troJroBllEntrfi aec onpegeJleuufl]vl ilo cuHUrerEr,I]I JII4EI{.8M, TaH Har(

Bertrqr.rEa y Mo)fier coAepll{arE BEaqtrTerr,Hyro ouu6xy'
floCnonnxy Bo BpeMfi Eal11trx Ua6mO4enufi^ cyrqeCrregHo MeEfIJIUCb yC-

JTOBIIfl B TyMaHEOcTflx? To, paCCMaTpLIBa.fl Ta6JI. 3 U 4, MOII{EO SaItJIIOqUTb' qTO

;p;A""; il.rrrrru /i '(He 
il,nr (n) orpeAerrega c roqtrocrblo 4o 0,05' Tagzy

o6pasolr, Molr{Eo cqlrrarb, qro orEocr4TeJrbEoe coAep}r{aEI4e BOAOpOAa r[ reJrr4g

r ryrtlauuOcrnx C4y6UOTI4qgCI{I4X SBSBA Ee OTJIIIqaeTCfI 3al{eTEO oT COJIHeqEOTo'
"Aaom. 

B cuenrpax ctrM6rrortrqecnrrx BBeBA Ea6ilroAarorc.E JII{mb lrl1.E.\\v- ABa}r(-

AbI I{OEtrBOBaHHOIO aBOTa. 3rO OaHasaeT, qTO MLI }IO}fieII O1rpeAeJ]I'ITb TSJII'HO

EI4)r{ETOIO rpaHr4qy r{oErler{rparl,tr{r{ aror(oB a3ora. Pexou6uuaqgogEblfi Crle1rp

N III 6rrnluccnrora, A. A. Huxnruur,ru [11]. FIa ocHoBa]Il4tr 3rr4x pacqeroB

MOlr{EO HantrcaTb cJIeAyIOIqee paBeEcTBo AJLE OIIpeAeJIeHI{fi OTHOCIITeJIbHOIO

coAeplr{aEr4fl UorlOB N IV:

ff (N IV) ^ ^*. -/4c40 * /'o,a * Iset'

TTt=Ilt I,r, (3)

gr,rcnesubre Hoa$&uquenrr,r rpr{BeAeHbl AJIfl T 
" 

: 20 000' I( ' Our oseul cra-
6o easuc.fl1r or T e,

Peaynmarlr errqucreuzfi rpeAcraBJrerrbr B ra6rl. 3 u 4. Paccuorpl{rr ApyII[e
CocroflHl4fl IISHI4BaIIIII{ a3ora. ittsun ?"5754 tN III I'INIeer ranylo }Iie Bepoar-

Hocrr, rrepexoAa, Har( 11 lruLuft )"4363.[!] ]]Ir. floa,orty orcyrcrBl{e B c[IeRrpax

cul,i6uorur.recr{r4x BBeBA rruHtv\r}"5754 tN II] ogHarlaer, qro JIIarIrrr He3Haqurerb-

Hoe qr.rcJro arolroB aBora HaxoAlrrcfl B cocroflHtrr4 N II. ,{a,nee' B clrer(Tpax cr4r{-

6uorr.rsecrux sBeBA He yAaJrocr, o6Hapyltl4rb III{ OAI{Ofi paspemeHHoft ;I.l1tnuu

N II, r. e. r4 B COCTOflHr,lr{ N III naxop:llrrcfr He60ilLIIIafl qa0rb aTOrlOB a3OTa.

3ro uo4roeplr{Aaerc-fl Te}r, qro {;ryopecqenrtrLlfi }IexaHI{3]\{ Bo36yiiiAel1l',I.fl JII{-

nufi N III ne r{rpaer cyqecrBeuHofi polz.
I4a cpanueur" 4uorit" ta6,n. 3 u pa6oru [31 cle4yet, EIro B cryqae Z Ar.cl

orHoctrreJrbHoe coAep?fiasrae N IV naqaer c po-cl-or{ rerlneparypbl ucrosHuHa

uor6yr,4urrs. I4cHJrio-re,r{e cocraBJr.net 1uutJ1962 r', xorga Aallgr're ua6lroAe-

rruft 6t;ltr tre OtIeHb TOqIlbI. OtCrO;1a Taltllte CJIeAyeT, qTO B COCToflIII{I{ I4OHI{34-

rltzr{ r{I4}r(e, qell N IV, cogepxtrarc-s ne6orl'xlatr qacrE' aror{OB aBora'' 
C gpyroit.roporoi, N IV raueer rloreHrtrI4arr To-TgBIII^u 77,45 ao' qro rrpax-

TUSeCHU COBnaAaer c rroreHrlrdaJrorf r,roHl4saql,Ir o ly 77 
'32 

16. IIoErolIy ilo aHa-

JIOttr[],I C aTOIIaN{II HI1CJIOpOAa (Crrr. UUme) I{OE(IIO SaH1IOIII4TL' qTO Ao;rfl aTOIIOB

ASOTA B COCTOflHI{I{ N IV TAHIITE HEBEJII4HA.-'--Tu*ron 
o6paaorr, r{oE{rro HaAe.frrbc.s, qro, xoTtl BeJIr{qI4Ha /t/ (N IV)/1i (H II)

.EBrrr{erc.n urairtnefi rpanraqefi orlloureurrfl /i (N)/Ii (LI), .p-1a,l1y"r'Ie 
rleiltAy HI4-

Mr{ r{eBeJl\tlio. B rasecrBe oltoIlqarelrsoft BerrqrHlr 1i (N)/If (FI) a;rr L !"!
;;;;; 

"p";;Lu 
qo' r-g6g_tgoa rr., rocr{oJrbr{y B ro Bper{n co4ep;riauue N V

6t,rno uunr.rN{a JIbIIL,I}r.
Kuc.topo0. B cnexrpax 'cunr6noTl4sec_H]1x sBeBA I{I,ICJIOpoA IIpeAcTaBJIeH JII',I-

LlurrNltr. toIII] u o III,-a B cilyqae z And u o IV. 3to 4aet Bosr{o}r{EocrE orlpe-

AeJrrirb HenocpeAorrrellHo OTEOCT{TeJrbEoe coAep}I{arrr4e r{oHoB o III ' 0 IV u

ov.
Paccnrorprau BarlpelqerrHlie iltr:rru7:.,t tO III]' Ey4erl cql4rarr" qro Bo BpeN{fl

traur{x ua6,iro^euufi ryuauuocru cltu6raortr[qecI{r4x BBeBA I{r{eJrr{ oJIeHrpoIlHyIo

reMleparypy T" : t7 000' I( u enexrpoHHylo IlJIorI{ocrL CorJIacHo AaIIHLIT{

ra6.n. t ,2. S'uo Ber,suHr,r ne w T e r.I rrcrloJrb,yf orHocI4reJILHbIe r{HTeHcr{B-

;;;;, 
-irirt 

toIIIl u I'Is,oru, o,or,,eo"'u o"oouo,7up\tc' 12u13pa6oru [121

onpeAeJIr{rL oruoIIreHI4e N (O III)/A-{H- II)'
pe*or6nnaqror;fi 

"nf*rp 
O IIi 6,n paccql4raH Ee4rHeccou u Curouorr

[13]. Oura TanE{e paccqr,rraru orHocI{TeJILHLIe I4HreI{CI4BHocrI{ "lnnufr O III,
noa6yxr4aelrrie c ocHoBHoro ypoBH.s peBOHaHCHLIN,I EsIytIeHI4erI HeIIl',o. Me

cpaBEeHI{.fr oTrrocnTeJrr,Hr,lX r{HTeHCUBHOCrefi I.?.IE.ufi. paSJII4IIHLIX AJIeIIeI{TOB
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MolI{Eo oIlpeAeJII{Tb, r(aHafl AoJr.E Hae;JlroAaeMofi uqrerlcEBuocTtr rrtrErrfi BoBEu-
Haer BcJreAcrBr4e peHoM1nuarluft EoEoB o IV.

Ha ocsosaHI4r4 pacqeroB Ee4xecca ra Czroua [13] uoxtuo Harrrrcars cJre4yro-
u{ee BLrpa}r{eHr{e:

A/(OIV) D A

1v1H11 :''' 7O-'1,"'n R,
t rrp

(4)'

(5)

r4e E : Ip"^l (Ip"n -i'' I,p,yop) - AJrr l4HTeucr{Brrocrm rmHTru) Boarrr{Karorqafi
BCJreAcrBrre penoM6rauaqraft raona o IV. ora nunra.s nrr6paua AJrrr aHaJrrrsa, IIo-
ror{y qro oHa MeHBIue Apyrux IIgAlep}r{eHa BrrraflHr{ro cerrexrr4Bnoro nos6ynt4e-
r{r{.rr pegogancnoit ruumeft Ife II. B clyuae z And qnn 1g60 r. Hafi4euo, uro,R:0'70. Eygelr npeArroJrararrr, qro BeJrurrtr{Ha -R n nocre4yrorr{r{e rollr{ He
I43MEIII{JIACr I,I STO APYII4E SBESArI IaMEIOT TAIUfiE R := 0,7 . }/Sr4TI,rSAfl 3TO, MI,I
BbrrroJrr{r{Jrr{ pacqer},r uo sopuyle (4), peaynrrarbr noropbrx AaHbr s ra6r.. 3 u4.
Ilocx9q151r-qoqTqB_o Bcex cilenrpax rrr4Hrrs 1,37G0 o I1I 6reuar4pyercrr c Jrr,{-
uueft 1,3759 [Fe VII], ro r\lril npeABapr4rem,no ocso6oAr{Jrr4 ee or 

-6r"rr4r{poBa_

nrax. flpu STolI ivlr,r rrpeAnoJraraJll4, qro corEorrreHtrre t{e}r{Ay JrrrHr,rfl}rr{ oAHoro r{
roro )fie uoua 1.3759 [Fe VII] u ],3587 [Fe vII] rocroflHHo r{ paBuo na6nro-
[aer{or{y B 1960 r. B cner(rpe Z Ancl.

,{rn oupegeJlel{}Ls or}roctr{TeJrr,Eoro coAep}r{a[r{fl r4ouoB },ro}Hlro Earrr4carr}
paneucrno [13]

#fr+:0,7' to^zl6trsr.

SgeCs 16 _oal{aqaeT cyl{r,IapHyro r4HTeHcI4BHocTL Bcex Iluuuft ureoToro l,IyJrr,Tlrn-
reta O VI. Bce DTrl JII{Ir}III AoBoJrbrro c;ua6u, r4 r{x yAaJrocL r{BMepr{rrr ToJrbno
Ea BElcofioAl4crlepcl4oHrlr,Ix cneKrporpaMr{ax 7- Lnd, rroJryqeHHbrx n 1960 r.
{1_c-neStporpar,Il{ax Z And 1965 r. yAaJrocb r4anreprrrb Jrr4rrrb Jrr4rlr^ro }"BT2S
O IV. ,(na no[c.rera trETeHcr{BEocrI,[ ncex .nranrzft ,y;rrurrrrro"ra xrbr rrpeArroJro-
)I{tr{JItr{, qro r4x orEocr{reJrr,Er,re r,rr{rerrctr4Brrocrr4 s 1960 n 1965 rr. 6r,ul.r oArrHa-
xorr,r. orcyrcrBr4e rwnuiit" o IV na crenrporpaurrax Z And 1962,1g63 r,t 1g64 rr.,
BOBI{O}HI{O, flBJrfrerc.E cJreAcrBlzer,r 6onee nzaxofi relrneparyplt [cror{Hl41a
roa6ynr4eurarr B Dro Bper,rfl rro cpaBuerruro c lg60 u lg65 rr. (iu. I3l).

tr4a nonyuerurDlx peayJlbraroB BI{AHo, rrro B Tyrrauuocrnx cuu1iort4rrec1rrx
3Be3A aroMr,I ltr4cJropoAa HaxoA.ETc.tI B oclroBEolr B cocro.rrr{r4lr O IV.

Mnr onpeAeJr\rJrrl orrlocr{TeJrbgoe coAep}r{aHrre r{rrcJlopoAa HaH cyr.r}ry or-
Irocr4TeJrbrlr,rx co4epmanrafi ua6.uro4aeur,rx r{oHoB r{r4cJropoAa. peaynirarr,r
npnBeAeur;r s ra6r. 3 u 4.

Heoru_._ B__cnentpax cutu6uotu.tec*l4x BBeaA na6nro4arorca Banpeqer{Hlre
Intlaul:,r [Ne V] rn [Ne III]. [Ia-cggryp-grp-ar{Max Z And,, rroryqeHHr,r", tbOS 

".,na6nro4aercn cra6an rrm:r.vx X4724 [Ne IV]. ]tan ra , 
"rryru" [O IIII, oro, 

"o"1rroJrbByeMc.fl puc. 20 u 27 pa6ou,t [121. Peayrr,rarrr rrpr4BeAerrbr n .ra6n. B u 4.
Talr rne ilpr/rBeAeEo noJrHoe coAeplriaHr.re rleoHa.
.^ _Cepa. B cnen:rpax 6oflr,rultucrsa BBeBA oHa npeACTaBJreHa Jrrrflrr, Jrrl]rr.r.rrn{fi
IS Ill, r{ rorlbr{o B cne(rpe Z And ra_MH *328-116-ua6.nro4aror ", n ir- ts tiii.
,(ra onpe4eJreHr4.tr coAep)fiarrr4.rr S II ra S III rurr r.rcrrorrr,BoBarrr4 pr4c. LS v i"!l
pa6orr,r [12] cooreercrBenHo. B-cryuae NII-I* 328-116 czryaqran r{ecnorbno
cJro)r{Hee. Jlunras }\872,? tS IIII 6ren4rapyercrr c Jrulueft H14. Bnnag rrtLlt,rw
)t 3721 IS IIII n ary 6;reu4y 6un uafigbr., r4cxoA.s r4B rrpeAnorroineHflfl, .,ro
xo4 6arr,uepoBcl{oro AeHpenJeHTa AoJr}r{eE 6rrrr nrasnuil."TaH Han Jrr4rrr{rl
x3722 ts IIII n 1,9069 ts IIII r4Meror o6rquft nepxuzfi ypoBeHE, ro r.rx orHocr{-
TOJIbHbIe r4r-ITeHcI4BHoctra 6y4yr oilpeAeJrflTbctr Jrlrlfb BepoflTHocrflNna nepexoAoB,r. e. IlcerAa 6y4er rauerb rrecro paBer{crBo lsoos:83,31 B?r2. tr4cuoriaya aro,
MEr onpeAeJrr4Nr orEocrrrerrbHoe coAepE{arrr{c s iII uo puc. 16 pa60rrr [121.

BennsuHr,r orr-rocllTeJrrrr{oro coAep}r{aHr[.fl HeoHa r,r oep6r, rrp\tBeAeHrrr,re B
ra6Jr. 3 u /t, ne.l.nrorcfl IIr{}rtEI{I{I4 rpaurdr{a}rz, [ocr(oJrbxy n{br HC paccnrarpr,rBaiu,
lpyrr4e co cTo.frrrIla r{oHr4B aqrrr{ aTr,rx 0 JTeMeHTOB .



tr4a-aa orcyrcrBl{fi ueo6xo4raurrx Sualruecnr{x Houcrarrr rraM rre yAaJrocb
trlCtrOJIbBOBaTb AJIfI OnpeAeJIeI{I4ff X]INII,IqeCHOTO COCTaBa JII{}IIII4 TaftI{X lloIIOB,
nan [Ca VII], [Fe V], [Fe VII] u ap.

Onpe4ereuu.fl xr4M[qecnoro cocraBa Z And 6unz c4eraubr AJrE AByx cJry-
vaea: a) 6ea yuera BJII/tffHrr.rI rrelrt3BeBAEoro [orJroqeHr4.a Ira orrrocrrreJrbrrr,re r{r{-
TeHctrBlrocrlr aMrTccu oHnrrx rrauraft ll 6) c yuerolr aroro BJrr{rrHux. CpaaneEr{e pe-
SyJIbTaTOB TOBOpI{T O TOM, qTO yqeT Me)r{SBeSAHOIO trOrJIOqeHIIfl MaJIO BJIr{fleT
Ha o(ousarenrur,rfi peayJrbrar. Jlurur, B clyqae Ne paa.nuurze Aocrtrraer AByx
paa. IloaroMy Molr{Eo cqr{Tar},, rrro Haruu Ee oqeHb yBepeHr{bre Aaur{r,re o
BerI4qI4He IrelHBBeaAlroro florJroqeHr.{fl Ao l{ccJreAyeMbrx BBeBA ue 6ygyr flBJ]flTr,-
cfl trlcroqur4r{or\r cepbeaubrx ouru6oH B orEocraTeJrbEo}r coAepffiarrr(rruIoEoB.
B 4anr,uefirueNr IIbr 6ygent lrcrroJr6BoBarb peByrrsTarbr, rroJrylreHubre c yqeroNr BJrr4-

fHllrr MelnBBesAHoro norJrorrleEl{fl .

Oupegeneuze orHocl(reJrr,Horo coAepmarrr4fi r{onoB B Ty},raHrrocrrrx rpex
cuu6raorrasecr{r{x BBeBA (Z And, AX Per ra BF Cyg) 6r,rno nr,rno"nner{o orAeJrbrro
AJrf pa3Jrl4qnr,rx cepr.rfi ua6rro4euraft, xor4a ycJroB\LrI B Tyr{aI{Hocrr4 rr TeM[epa-
typa noa6ynt4arouqefr BBeBAbI BaMerHo orfluqalorc.fl. Couocrannetrrle peayJrr,-
raron (ra6.n . 3 tt 4) Aaer Boar{o}r{Eocrb or{eur{:rr, a Haxofi-To }repe rosnocrr, ofi-
peAeJrerrl4rl xL{MI4secKoIo cocTaBa.

rlpu nrrneqeHr4r{ cpe4rrero xurrusecxoro cocraBa r4B orrpe4e.nenraft orAeJIb-
ntrx cepufi tr{bl yt114161paJrr{ B nepBylo oqepeAb roqEocr6 oIrpeAeJreHIr.E or-
Hocl{reJrr,Hbrx r4HTeHcr4BHocrefi rnnuii. IIo arofi fipltsuHe 6LrrE sasrr,r ua6nrc4e-
nua AX Per 1964 r. u BF Cyg 1962 r. c rrorroBl\IrHr,Irr Becon{, a otrpeAerrerrr{fl
FIe II s AX Per 1964r. noo6rqe 6nr:rlr ot6porrenbr. fitrnZ And usr rpr4Er{Marrrt
Bo BHrrr{aHlre rot SaHt, rITo npI4 paBJII,ItlHLrx ycJIoBr{flx noa6y;,n4enufl pa3Ir6Ie
creneHl{ r4oHr{Baql{r4 Moryr r4rrerb 6oilr,umncrso arorloB paccMarpr4BaeMoro
oJrer{eHTa.

Peaynrrarr,r npoBeAeuHoro ycpeAr{eurar co6pauLr s ra6r. 5. Talr mel 4rn
cpaBHeHI4.fI rrpI4BeAeHO Orr{OCr4reJrbEOe COAep}r{aHIIe Her(OrOpbIX r4OrIOB B

rrJraHerapnofi .rynranuocrn NGC 7027 , otpegeJreHuoe reM )fie caM6rr,r cnoco6onr
Ea ocuoBaHlrv. rlrTemcfr.Buocreia twuwit, ony6nnHoeaulrErx B ll4l w ItcrrpaBJlelr-
Hr,rx Ba Me)fi3Be3Arroe nolJrorqeHue [15]. Ee xr.tr,rusecHrafi cocras 6[I4aoH R

coJrl{eqEo},ry. }Ia6nrogarorc.rr Jrr4rrrb Ee6oilr,rur4e oTr(JroHeHr{rr B orAeJrr,Hbrx cJry.-
qa.flx, rratrpr4lrep AJrfl aBora. 3r'ra orxrouetru.rr rforyr 6sIrr o6ycnoBJrer{bl paaJII{-
qlreM MeroAr{Hr4 arrarrraa aN{r{cc[or{rroro r{ a6cop6qzouHoro cnexrpoB, I{ rrona
HeBcHo, c't6ur ttu [pI{AaBarb r,Ilr rfraarauecHoe BHarreHlte.

Ta6;ru-qa 5
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?14 ra6.rr, 5 c.ne4yer, qro xuM[qecHrafi cocras ryMarrHocrefr.cw:,,rrdy.ornqecnr4x
aBeSA He OTrUqaeTCfi CyqecTBeI{HO OT XI4Mr{qeCHOrO COCTaBa rlJralleTapEbIX Ty-
n'raunocreft. B cnyuae reJrtrrfl, r4Meroqero orpoMuoe RocMoroEurlecHoe BnaqeEne,
pagJrrrrrufl rre rrpeBbrmatlor 25%. Co4epxaur,re agora otrpeAeJrego Jrr4rrrb [Jrs r{o-
na N IV. floerouy r4Meroquec.E pagruqr,rfl B rpr4 paaa, HpoMe ourra6on ua6"nro4e-
ur,rft, uoryr 6rr:rn nrrasaubr eqe paBlrtqr4flMra B crerreuu r{onr{3aqr4r{. co4eprna-
Hr,re-KrrcJropoAa orrpeAeJr.rrercr 6otee ynepenno. B cJrysae Z And, AX per,
cI cyg orro Eecr4rrbgo orrrqaercfl or coAep?fiarrrrrr KrrcJropoAa a NGC 7027.
B cnyuae BF Cyg r MH, 328-t16, xor4a ua6troAeHr{fl uesee yBepexubre, pao-
ilurtmfl Aocrl4ralor AByx paa. Sauerso 66nrmue paaJrr4qrrflrrMerorMecro AJr.rr He-
oHa r{ cepbr. Ho, nepoaruo? orrr paBilrlqr4.fl Ee orpa}Haror pea.ur,uoft pasrrr.rrlbr B
xr4MuqecHoM cocraBe. tr44 ra6t. 5 nr.r4uo, qro oruoc[reJrr,Eoe coAepHatrr.re ]4oHoB
B TyMaEEOCr.sX CuU6UortrqecRr4x 3BeBA7 rraxoAl{Moe rro trETeEcI{BEocTrIM 3a-
lpetqeEEbrx n],.E'uft (n ra6;r. 5 o:rMeseso aaea4ounoft), ncer4a oyqecrBeEtro
r{eEr,me, sel{ s NGC 7027, n ro BpeMfl Har{ oruocl4Terrbul;re coAeprfial{rfl uoHoB,
roJryqeuEbre Ha ocnoBauufi paaperrreurrbrx ruEufi, AoBoJrr,Eo 1tugxu [pyr H
Apyry.

Momno upeAJro)fir.rrb cJre[ymu{ee o6r.scueuue aroMy t!aHry. flpe4uoromr,ru,
qro ryrraEHocrr, cuu6lrortrsecroft SBesAbr I4[,reer Eer(oropyro EeoArropoAtrocrr,
B pacnpeAeJreHrrrr DJrenrpoEuoft u.uoruocrr4 r4 TeMrreparypbr. 0ro npttne4er
n roMy, qro paSr[qtrbre JrtrHt4r4 6ygyr BosEI4Har6 B paSEbrx r{ecTax o6o,;rosHl4.
Tax, paBpertrenEbre JrI(Hr.rr[ 6ylyr B ocrroBnoM Boal]ufiarr, B Mecrax c 6orrrueii
SJreHTporlEoit uoruocrbro, a satrpeqeHEbre Jrlt:Hrrr4 - B r{ecTax c mesr,ruen
eJlenrpoEEofi utoruocrr,ro. fIocmonbHy Batrperqer{Ebre rrrr:r.ttu noa6ynt4arorcx
aJreKTpoHr-rbrM yAapoM, To s o6[acrr4 Irx cBeseHr[.a aJrexTpotrHa.E TeMfreparypa
6y4er Er4lr{e, qeM B Apyrzx o6.rracr.sx. Taxranr o6paaou, 6otee n.norHr,re qacrr.r
ryrrauuocrrl 6ygyr u 6onee rop.flqr.rMrr.

flpu onpeqeJIeHI{I4 DJrenrpourrofi uroruocrrt B Ty}raEuocr-flx cvw6wot:r.qe-
onl,rx BBeBA rro r4HreHcr{BnocrflM tuuafr. IO III] 6r,ua rcuorbaoBaua oJrer(rpor{-
rIafl TeMtrepaTypa, olpeAeJrer{Hafl ts ocHoBHoN[ r4B aHaJrr4Sa EeIIpepbrBrloro cfieR-
:rpa. OuenzAHo, B o6nacrra cBeqetrrfi tO III] rerrmeparypa 6y4er Hr.rlxe, r{ rrc-
fIoJI['BOBaHI{e SaBrJlrreHEolo SFraqerrr4fl TeillileparypLr npr{BeAeT K 3arrtr}HeHr{ro
BeJrrrql4lrbr aJIeKTpoEHoft unornocrrl r{, cJreAoBareJrbEo, n BaHIr)fieEI{Io I(oEqeH-
Tpaqru{ uolroB, onpe4etxeuoft rro IlHTeHcr4BHocrflM BatrpetrIenubrx nuu.uft.
Ectra urr npeAloJro)fil4M, qro orEoclrreJrbuoe coAep)fiaur{e paaJrrrqurJx r4orroB,
Harrpr4Mep? B ryMauuocru Z And rar(oe x(e, HaH r[ y NGC 7027, ro r4B corocraB-
JreHr4fl AaHrrbrx ra6,n. 5 rrt coorBercrByron{rrx pr4cyrrnoB pa6orrr [12] c;re4yer,
qro B oroM cJlyqae ryMatrrrocrb Z And AoJrffiHa r{Merb aJreHTponHyro rrJrorrlocrb
n":6.101 cul? r4 aJrer(rpoEgyro ren{reparypy T": 12 000'1(, r. e. BrrorrFre
Aorrycrr{Mr,re Berr4q[Hr,r. Aua,florlrsua.rr ct4Tyaqr4fl tr{r,reer ]\{ecro rr AJrrr Apyrrrx
r,lccJreAyeN,fl,rx 3Be3A.

Taxnnr o6paaolr, Molr(rro clteJrarrr Br,rBoA, qro He rrNreercrr cyrqecrBeuHoro
paBlrrlqrlfl r{e}fiAy xr4MI{qecnr{r{r{ cocraBaMrr tyMar{Eocreft cun6raorusecHrdx
BBeBA r4 rrJrauerapnbix ryrraHrrocreft. Xunrrasecxwft cooraB ariuoc$eprr xoJro4-
rroro rrrrauTa, rro-Br4 Ar,r xrolry, B ocuoBrroM 6.nraaox H xuMusecroMy cocraBlr
.corge.ruofi aruocdrepor. llony.reuurre Aarrrrbre o xr4MuqecroM cocraBe cv*r6vltm-
qecxtr[x BBeBA, xopouo corJlacyrorc.fl c Br,IcItaBaHrIr,rM paHee [3] upegnonoxre-
rrldeM, qro cr,ru6r.rorra.recfiue BBea4r,r [peAcraBJIflroT co6oft oflpeAeJretrHtrft arau
B EBoJlroqrrr{ setecnofi 4nofiuofi BBea,(r,r, HorAa oAr.ra rra nox{rroEeuT AocrrrrJra
EBoJlloqlrounofi cragun flApa rrJlaHerapuofi TyMar{Hocrr{, a Apyrafl erqe Haxo-
AllTCtr B CTaArrr4 KpaCfOrO rr4r'aEra.

Jlena6pr t96B r.
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TPE XIIBETHbIE OOTOSTEHTPI,IIIBCI{I{E HARJIIO/I E HI,I fl Z ANd
B 1962_1967 IOIAX

aI. C. Berct Kxt,,nu

B reqenue 1964-196_7_.1i;tlrt9i19"u] droroa.irexrpnvec(ne_sa6rroAenus Z And n rpexrlBerax cucreMrir, 6,ruanoii.x 
^u^B 

7. Il^o-crpoeuh cBoAEafi r{prrBa.q 6recna i'rr"rpyon"rrra.nr,rofr
cucreMe Arrfl [epr.roAa c 1962 no 1967 r.

Otiueqenrr Bgaqr.rreJrrrrrr,re oAuotsper{egnr,re xone6anlrs 6necxa Z Anil no ncex na6rro_
I::I:llJ:.IT1X cle^Hlpa; aMnrlrryla Hone6aunii B ?ttenrbrx try,gyZy!, B er.ruux ZryA, s yii_
ll,lp::Ig}u""z'l'l. J\4a(cuManrrroe 3raqeHue 6,recxa a cncreue v-gt,;16 3apefncrpr.lpoBago B
Aefiaope lUtjl l'., rlrrEr{MaJlbsoe nroii rxe cflcreMe, paBEoe 10ry87,_ n centa6p'e isoz.. -

flpore,qeno colocranJregrre Merr{Ay ualreEeulreu'6tecxa Z Arrd u ixerrorx Jryqax tr co-orBerc-rByrotrIxM ee cMeu{eqr.rey qq -{lyrlnernori Ar{arparrMe.
Vctanon;reuo' 

-qro 
Ao J.D,2438915 nar,r6orr,uree r.rarrenerr[e [crrbr.r'-brBaJro rr3ryqegue

n xre.nrofi u cuneri o6.nacrax crrexrpa, c J. D. 2zr38gg8 rrAo r{our{a rra6.rrio4errrrr:i _ i;;p;$uo.reronoe lraryqerrlte.
Iloctpoenr,r rp-exu Z And sa gnyqneruoii Arrarpar{Me B crrcre}te UB I/. ItaqecrnersoycrarroBJreEo' uto {oroenenrpl'I.r_ecnlre n^apgrg4enlra EaxoAlrcfl B xopo111e}r corJracr.rrr c ru-roregotr o crrolr{EoM crpoegr.rrr Z And (M2 III f ropnvafl sBeBAa } raa) t121.E.recx xo.no4noir xorrnoseETr,r B repuo4 ra6,rrofiernri, no-finuuoi,y, ,u ,rcnur6rBaJrSEas[TelLEbrx xo;re6anrli. Bltvt'rcnero, sro 6recn xoJroAnoro rrrrauTa 6ea yuera Me)r(BBeBA-Eoro rorJlorrleEr{fl B rr{eJITl;Ix JryqaxpaBeE 1130, 6.recr rop..rruert HoMrro11egrhr B rrrrErrMyMeoxotro 7.41n, lpy6aa oqeu(a altnruCy4lr scuirilHfi ropru6irr*o.rroo.ii.- B [rerrrrx flyrraxgaer 5m.

THREE-COLOUR PHOTOELECTRIC OBSERVATIONS OF Z AND FROM 1962TO .1967,^ !V. 7.- S. Bellalcina.- During 1964-1967 threc-colour 
-photo"lcctric 

obser-vations oi Z And rvere carried 9qt jl ,t!u-system similar to isi.Fo, ihe period t.oui06zto 19fl^r^.^1T,q9:itf,P19!"",Jecl.ric liglrtcurve was consl,rucLed in the inst rrrmentai sysiem-.'rne consr0erable synchronous liglrt variations of Z And havp bcon nol.cd; l.lre impli-
tutle.of light variation, i, 2'It fo, felow tight, ZTO for the blue ancl 2ry7 for the ultra-violet.

Light variations-of Z $nd in yellow light are compared to its correspondilg displa.cements on a tto-colour diagram.
..TIo- l.he,beginning olouiobservations up to J. D. 2438975 the yellorv and blue regionradiation o^[.the -s^pectrum was subjected to larger varial,ions thari the ultraviolct w-hileIrom J. Il. 2438998 to the end of our observations the latter shorved the largest ones. - --

__-,.,-Il, 
i.s dotermined qualital,ively.l.hat plrotoelecl,ric observatlons are'in gfia ug.u.me"t

:vrt+ t-lr-e fiypoL_hesjs oI lhe composite construction of Z And (M2 llI + h;t stair gas).
Probably, the luminosity o.[ a iold component hadn't ,nv 

"dniia.rnbie variationr.-Ciu
rough estimation of the hot component amplitude is 5trr in yellow light. It is calculatecl
that the luminosity of a cold'component without interstellar absorption is 11T0 in yellow
light, that of a hot component in minimum is about l1rm.

Z And flBJrflercr rI4[uqEbIM r.r Hal46oJree rdayqeHur,rM rrpegcratsrrreJreM rpytr-
nbr EoBorroAo6Ebrx BB€3A, HaSBaHHr,rX Tar{ noroMy, qro I4x ItpI4IBLIe 6lecna no
Br{Ay rrarloMr4Haror KpI4Bbre 6necHa HoBbIx, tr{norga arra }r{e anea4o, Ha3r,rBaroTcfl
cuu'EorvclecfiI4Mu, TaH KaH B I4X CrreKTpax coqerarorcfl sepTbr, rrpr4cytrIue xo-
noAEoMy rI{raETy r.r cI4Jrr,Ho Bo36yH{AeHHOfi ryuannocru.

'l 8,r



24
/0 000

J. D,

40 000

/890 /s/0 /9J0

(Dur. t. I(prnae 6,necxa Z And
r - rarrur're Ltt; z - ^"x1':#lij;.*H%'#ilffi"';'T*1?tr"ffi,T;'fi,'- o'rrmrpe r3l;a - rroto-

flepeueunocrs Z And orr(pbrra B 1901 r. C roro BpeMeEI4 ee Muoro [ByqaJrLI
m Sotouerpucrsr, u ctrel{rpocnotrI4crbl.

@orouer:puqecr(14e r{ccJlegoBanr{.fl rror(aBaJrrl, qro y Z And ua5rmgarotcr
leprroAbr rroBbrmeHHofi axrurnocrrr AJrrITeJrbEocTr,ro 10-15 JIer I4 rrepr{oAbl or-
IrocrrreJrbl{oro [onofl. B repraogu troBbrrrrenuofi amrranuocru 6recx BBeBAbr BoB-
pacraer nprrMepr{o ua 3- rr BareM naAaer c rroBTopHbrMrr BctrJrecHaMLI yMeHbIIra-
rcqeficn aMrrJrr{ryAr,r. 3ru oco6eulrocrl{ rrBMeEeEI{fl 6necna Z And. Earr.aAlro
rpeAcraBJreEhr tra {rr. 1, rAe trpl{BeAeua cBoAEafl ItpuBa.rl 6recxa n Sotorpa$u-
qecxr4x Jryqax, trocTpoeEuag flo Ea6JrroAeErr.EM lrecnoJrr,fiux aBTopoB I1-31.
Couocranneuue Sororpa{uuecHux r {otonuayaJlbrtrx na6,rrogeuzft cau4ete.'rr,-
crByer o Buaqr4Telbnr,Ix rraMeEeurrflx tror(aaareJrefi qnera. flprt ynenzseHl4l,r
6;recra Z And craEoBr4rc.fl 6ouee rony6ofr, rtptr. ocna6.neszu - xpacueer [4] .

[\o 1962 r. Z And Soroanerrpr4qecnl{, tro-Br4AIrMoMy, ue ua6nroAaJracb, xortr
rrocrpoeEue roqsoft npuaoft 6necna B [aEI{oM cilyqae trpeAcraBJrflJIo EecoMHeH-
nuft raurepec. floarouy n t962 r. r ltprrlrcxoft o6cepnaropl{tr6r,rru uavatr,r pe-
ryJrfl prrlre droro e;rexrpuqecntre ua6nro4euz.s aroft BBe BAbr.

Ha6;rroqeuufl trpoBoAIlJIuoL Ea BepKaJIbEo-JItrHBoBoM reJlecxotre c AtraMer-
poM r{enrrcna 64 cn r {oxycunnr paccrofiEr4eM oltoJro t0 ,aa t3]. Auuaparypa tt
r,reroAr4na ua6rro4euzft ro4po6uo orrl4cagbl s [5]. Cre4yer orMerl{rb,
qro rlBeroBafl r.rucrpyMegraJrr,Earr cr4creMa 6ruexa H ctrcreMe UBV,

Bo apemn Hamtrx ua6nrogeuraft 6uecx Z And r4crrr,rrr,rBaJr Buaqr4Terrrubre r{B-

I\reEeur{fl. floarony [crroJrbaoBarrrrcb ABe BBeBAbr opaBHeul{fl: ctau4apt 4 -+48"4090 (V -9":01, B -V:+0";48,U -B: -0'306) ncraHAapr
6- + 4B"40BB (V:10T62, l] -V:*0":64, U - B: +0'l'15). Oc-
I.roBrrafl rracca uauepeurafi rroryqeua co cranAaprow 4. fita cBeAerrr{fl BoeArruo
na6nro4euraft, no.nyveul{brx c paBIr},IMLr BBeBAar{I4 cpaBIreFII{.a, cAeJraua yBepeu-
,rafi nptrBflBHa crauAapra 6 n craHAapry 4, Oro B cBolo oqepeAb, rroBBoJIr.rJIo

onpeAeJrr4Tr, roqrrocrr Ealxrrx uauepeuuft. Cpe4uaa KBaAparuquaa orun6xa o4-
Eoro ua6rroAervrtr 6necxa B E{eJrrr,rx flyqax ta*r -l 0n:07, cr4rre-]rieJrroro I{Be-

"1n SACsrn : *0",'02, cnue-{uoneroBoro {B€T& sa6"* : -t- 0'}03.
lla cuenrparrbr{brx uccJreAoBar{ufi [esectno, qro B ctrenTpe Z And Br{Ar{br

cuJrbnr,re gMtrccrrourrr,re Jrurrufl. B uamelr pacflop-rlxesuu 6ntnv, uar{epeHlrble
oKBIaBaJreHTEbre muprrlrr,r artrx ;l-uuvtfr. u pacnpeAeJleur4e oEeprrdrd B rretrpepbrB-
EoM ctrexrpe [6]. 3ro noBBoJrtrJro Br,rqr{cJlr{rb a{{enr .rrpnux roJroc AJr.fl cr4crervrbr

ABV, rrocr(oJrbKy npr{Bbre peaHqrrr4 uamefi crrcreMr,r rre orrpeAeJr.trJrr4cr,. }tpunrre
peanqr{}r [rr.s crlcreMar UBV BBflrr,I us [7]. Br,rqucneara.rl BeJItrcs uo {opuy;re,
nrrae4euuoft B. A. Bopouqonrru-BeJrbflMr{rroBbru [B]. Ecr.:r, m - 6necx asea-

4nr r Haxofi-mr6o qaeronoft crrcreMe, tn* - 6;recn BBeBAr,r s aroft E{e cr4creMe,
'uo ocno6ox{qeuurrft or aMr4ccr4oRur,rx nunuft, to

S r1I71 * L
m* -m:2,5tC+,
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rge wt - EHar4BaJlerrrr{a.rr rrrr4pr{Ha rrorrocbr, s (h) - {yuHqua pactrpeAeJreHr4rrr
AHEPTI{II B IIEtrPEPI,IBHOI\{ CfiEftTPE, q (T) 

- CtrERTPAJII,EA'I qYBCTBI{TEJIbHOCTb
npr{eMHr4r(a u3ryqeHr4.rr - {oroyuHo}r{r{reJrb c $u.nr,rponr, q, (I) - noa{sllqll-
eHr rrponycnaHr{.fr orrrr4nr,r, pt w [' - coorBercrBeurro Morroxpo]rarzsecxuft u
I4rrrerpaJrF,Hr,rfi qeficrnyrou{r.re rroronr4 .nyulrcrofi aneprr{r,r, orHoc.flrr{r,recfl K I4B-
ilyqeHl4ro B HenpepIiBHoM CrIer(rpe BBesAr,r r4 BBrpalr{eHHr,re B oTHocr4TeJlbHr,rx e[r4-
Tr{gax. B 

-peaynr,rare Br,rsr4crenrafi uo;ryueuo LV : - 0ry02, LB: - 0r?14,
LU : -0ry25. Orcro4a cJreAyer, uro a${enroM fipnrax rroJroc upeue6perarr,
HerrB3fl. loalouy rry6nraryeur;re BAecr, na6nro4eura i z lna Ee rrepeBeAeHbr B
cr4crerry UBV. OgnaHo B HeHoropbrx cJryqa.flx raHoft nepeBoA ueo6xoguM, na-
npr{Mep upu rpy6ou cpaBHeIrI4}I HaIIrux na6rrogenraft c ua6trro4erlr4nMr{ Apyrr4x
ABTOPOB, BbIIIOJIIIEHHbIX B CIICTCME U BV. IICXOIX I4B BETI4qI4H O{{EHIA .gPHUX
troJroc Molr{Ho AyMarr,, qro B sToM cryqae ourn6nra B r{Berax 6ygyr npaA ura 6o;rr-
ure, seM 0T1.
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tDnt,2. I,I:rrotrcur.rc 6.necna B ixeJrrIix Jiyqax, clrr{e-iHeJrroro rr crrue-(lro;reroBoro rIBeroB
Z Arrd e 1962-[C67 rr.

B ta6.rrr.rr1e npl{BeAeHbr peayJrbrarr,r na6nro4eurafr Z And B r4ucrpyl{errraJrE,-
Eofi cucterte, I{oroparr cBflBaHa c cracreuoft U BI,/ cnegyron{r4lrra coorrrolreHr{rrNrr{
[5]:

LV : Lrnu,, A (/l - v) : 1,06 ACc,,,, L(u -B):7,05LCcq,.
B nepnou cron6qe ra6nraqr,r yKaBaHa roJrrzaHcHafl Aara r{a6[10 \e*Lrrrt Bo BTopor{-
cpe4nufi 6;recr uepeueuuofi B llieJrrr,rx ryqax Ba Horrb r]o orrrolxeHr.lrc r{ BBeBAe
cpaBHeEII4fl 4, r rperr,erl II qerBeproar - cpeAHr{e cr4rHe-}Re lltttit vt cuHe-6r4ole-
tonrrft qBera Z And Ba Hosrr rro oruouerrr4ro x .roft )r{e BBeBAe cpaBHeHr.rfl, B
u.sroM - qr{cJro ua6lro4eurnfi, norue4urrax B ocpeAuerrrre.

FIa r[ur'.2lrao6parneHbr nprlBa.s 6recxa Z AncI B ]r(eJrrr,rx ryqax rr Kpr4Br;re
IrBMerreHrr.s cr,IHe-)rieJrroro n cr.rue-Sr4loJreroBoto IIBeroB. flrlr nocrpoeIJr,rE arl{x
ItpI,lBbIX I4CIIOJIE,SOBaHLI CBeAeHHLIe B eAI,lHyIO I{BeTOByIO CIICTeN{y nauru na6nrO-
Aerrrrrr, sacrb Horoprrrx ylne ouy6nr,rnonaua n [3], a ocraJrr,Hr,re npeAcraBJreubr
a ra6,rzqe, rpr4BeAer{Hoft sr,rrue. IIpu uocrpoeuuu {rar. 2 ua6.nro4euLrfl1 6JtilBt\ue
tro BpeN{errrd, ycpeAHrrrr4cb. tii

tr4a paccuorpeHr{fl rplrr. 1 BrrArro, qro Harrrr4 ua6nro4enrafl oxBarbrBaror qacr6
rlepl4oAa ar{rrrBHocrr{ Z And , HaqaBrrrerocs s 1959 r. Cre4yer orMerr{rb, qro
Kpr{Ba-E 6recna AJrrr EToro fiepr.roAa anrr4Br{ocrrt HanoMr{Haer Hpr4Byro 6necna
treprtoAa ar(rr4Br{ocrrl 1895 r. ,(n.a o6oux arr.rx repr,roAoB xapar(repEo Aocrr.r}ne-
Eue Maficr{r,raJrr,Horo 6necHa He B HaqaJre rrepr4oAa, KaK aro Ea6rroAalocn a 1915
u 1939 rr., a oxorro cepeAr{nbr.
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{Dur. 3. Couoeraeneune EaMeEeEEft 6necna Z An'd, B }r(eJrr6rx fi5r,rax E coorBercrByror\rrx
clreqenuft Ea AByqBerEoft guarpanrlte

Pacclrorpeutre {lrr. 2 uonaanraaer, .rro 6teon Z And,npereptreBaJr oAEoBpe-
:MeEEbre BEarIETeJIbEbIe Roile6aEtrf BO BCeX Ea6JrroAaBrtrrrxcE EaMU yqacTfiax
.clrerrpa. ArvrunrryAa ftore6aEuft 6reoxa B ,r(eJrrbrx fiyrrax 2ry1, a cfrHrrr- 2n?6,
ro yrrrpa$troJrere 2ry7. Hau6oJrbrtree BuaqeEtre 6recna B cuoreMe 7, panuoe
;8ry76, orMeqeEo r gena6pe 1,962 r. (J.D.2438013), uauueutmee BEaqeEEe B
;eroft x(e crrcreMe, paBEoe 1.,0,:87,- r ceurs6pe 1967 r. (J. D. 2439718). Cre4yer
,orMernrb, uro c 4exa6px1.,962 r. 6reon Z And yMenbmaJrca, Ho aro yMeubrrreEue
,trporrcxo4r[fi o s o;rroo6paaEo.

Haur orMeqouo ABa BcuJrecxa: oAtrE B-rrnrepBarre J. D. 2438700-39100,
gpyroftB uurepBarre J. D. 2438360-620. (Dopua BcrrJrecxoB paanmuaa. Eonu
uepanft BctrJrecft uMeer Aocraroquo troJrortre BocxoArrq,yro uErcxonflqyro Ber-
.Er{, ro y Broporo BocxoAsqafl BerBB Kpyrafi (cropocrr EapacrautrE 6necra
s E(eJrrbrx Jryqax ITZ ea 40 guefi), a rrr4cxoA.fiqas 6o;ree troJrorag.
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,(nr uarra4rroro trpeAcraBrTetrrr.E noBeAeELIff uBfiyseur,rfl Bo Bcex flccJre-
AoBaBml4xc.s yqacrfiax cflel(rpa Z And Bce HaItru ua6,nro4euufl rrpoauaJrtrBrrpoBa-
Ebr c uoMoqr,ro MeroAa AByr{Berubrx Ar4arpaMM. C aroft r{eJrbro trocrpoeEa {ur. 3.
Ha aepxueft sacru ee lrao6paxreua r(pr4Bas 6.recxa Z And B lr{eJrrr,rx Jryqaxr,
r(alnAa.E roqxa xoropofi BaHyMepoBaua. Ha nrarxnefi qacrr.{ trpeAcraBJrerrbr rpr{
AByqBerHbre ArlarpaMMbr LC"ni AC66, rge HyMepaqrrfl ToqeH.coorBercrByeT Hy-
Mepaqr4r{ Toqer npnnofi 6.necra. PuucHulrra qu$pauz orMeqeHr,r xopouro onpe-
neJler{Hbre rro BuaqtrTeJrbuoMy qucily roqen HatrpaBJreur{fl cMetr{eHr4fr. Z And
Ha AByqBeruoft graarpaMMe, raH HaBbrBaelrbre rpefir4. Paccuorpuu, cyn{ecrByer
JIu cBflBb r{e}r{Ay trBMeueur{flr{u 6;recxa Z And r{ ee rpexaMr{ Ha AByqBerHoft
AuarpaMMe.

l. D. 2437955-38034. Enecx BBeBArrr Boapacraer, narn6onr,ruee r4alrerreHr4e
ucrrbrrr,rBaer r.rBryqeur4e n cranefi o6.nacrn cler(rpa. Ha 4eyqrernofi 4uarpauue.
BBeBAa cMelqaercfl BJIeBo nuue (1).

l. D. 2438211-38297. Brecn BBeBAr,r naAaer. \4atyueuan s H{er:rofi u cra-
sefi o6ilacr.rlx cneltrpa r{ctrI;ITbrBalor BHaqI4TeJrblrr,re IdB}reHeEr,rE, yJIE,TpaSuone-
ToBoe rroqrrr He Meurlercrr. Ha 4nyqneruoft 4raarpaMMe BBeBAa cMerqaerc.rr BBepx
gD.

J . D. 2438644-684. B.recn BBeBAT{ naAaer. Flar.r6o.irr,nree r{Br{eHeHrle r4crrbr-
TrIBaer r,raryqeurle a xerroft o6[acrr4 crrer(rpa. I4a,iryueuue B crlr{eft o6racrr4
clreKTpa lrerrflerc-fl Meur,me. V.nr,rpa$uoJreroBoe rraflyqeur.re troqrr{ He MeH.fleTc.E.
FIa 4nyqneruoft 4narpaMMe sBeBAa cMeqaerc.E BJreBo nnepx (1//).

J, D. 2438699-792. Bnecn BBeBAbr pacrer. I4anyueuue ocex na6;rro4an-
Irrrrxc.rl Hal,ru yqacrxoB crrer(TpoB Merr.flerc.fl B oAr4HafioBofi creueura. I-Ia gnyqner-
noft 4lrarpaMlre BBeBAa rroqru rre cMerrlaerc.E.

I . D. 2438916-975. EnecH BBeBALT naAaer. If au6o.nruee tr{Br{eHerrrre rlcnbr-
rr,IBaer r4BryqeHr,re B cr,{Heft o6nacru ciler(rpa. FIa 4nyqneruofi graarpaMMe BBeB-

Aa cMeu{aerc;r BrrpaBo naepx (11J.
J. D.2438998-39065. Bnecx BBeBAT{ traAaer. Hara6o,rr,ruee r{BMerreHr4e rrc-

rrbrrr,rBaer yrr,rpa{raoreroBoe r4Bryqeuue. I4anyueuue cvuefr" r,r menroft o6na-
creft cnexrpa MeH.Eerc.fl rroqrr{ oAr4HaKoBo. Ha gnyqneruofi 4raarpar\{Me BBeBAa
cMerqaerc.E BrpaBo nuua (If.

J. D. 2438302-335. Elecx BBeBAbr pacrer. Hau6o.ruuee r4alreHerrtrle r{crrbr-
TrIBaer r,rary.reuue yrr,rpar[raorerosofi o6,racrra cnenrpa. Ha 4nyqneruofi grzar-
par,rMe BBeBAa cx{er{aerc.tr BJreBo nnepx (T/1).

J , D . 2438348-739. Brecn BBeBAbr rraAaer. Hau6onr,mee r.raMer{eur{e rrcnbr-
TbIBaer ymrpa{lroneroBoe rlailyqeHr4e. FIa 4ryqnernoft gnarpauue BBeBAa
cNrerqaerc.a BrrpaBo nwue (VI\.

Otcro4a x,rolr{Ho cAeJrarb BblBoA, qro c HaqaJra HaIxI4x na6.rrro4eur,rftugo.
J . D. 2438975 uau6o;rrmee r.rBlreueurre r4crrr;rrL,rBailo rlaryqeHr4e B cu:aeft rr )r{eJr-
rofi o6.nac'rax ctremrpa Z And, a c r\rorreHra BpeMeHrt J. D. 2438998 r,r go KoHrIa
ra6nro4eurafi uara6onr,rur4e r4aMeHeHr4.rr npor,rcxoAflr B ynrrpa$uoneronofi o6-
JracTr{ cileHTpa.

,{na rautepnperar{rdrr rrolyqeuHbrx peayJrbraron o6parraMcfl It nr,rnogau {o-
ToarexTprrsecnr{x Ir cnenTpaJrr,HDrx r4ccJre4onaurafi Apyrux claM6l,rorl4qecnr,rx
sBeBA. B [5, 9] ror{aBauo, uro Soroanenrprrqecxr4e ua6nrogeRrs AG Dra lr
AG Peg HaxoA.rlrc.rl B xopo[e]r corJracrlr{ c rr,rtroreaoft o gnoftcrnenuocrlr 0rr4x
anea4 [10, 111. Z And noxoxana AG Dra ra AG Peg, qro Aaer trpaBo rrptr r4H-
reprlperaqr4ra ee na6;rrro4euraft rar{}r{e o6parursca H rlmoreae ee gnoficrnen-
HOCTI,I.

Cnerrpanr,noe rrccJreAoBaurae erofi BBeBAbr [72] cauleteJrr,crByer B rroJrbBy
roro, qro Z And cocrorzr rrB rr4raura M2 III u ropflqeft aBeBAr,r, r ua6.nngaeruou,
AI,IanaBoue [JrrrH BoJrrT xopox]o ilpeAcraBJr.seuoft a6colroruo sepnbrM reJror\{ c:
TeMtreparypoft T": 105'K. O6e Hoil{rrouer{rr,r oxpyx{enr,r raBoBErM o6.rranolr cr
T 

" 
: 1,7.104 "K 14 rrrrornocrrrro ne > 70? ctL-3, tr4ccreAoBarrr{e ua6rro4euuoro,

AeHpeMeHTa AJr.trBoAopo4nr,rx ;rnnraft rroKaBaJro, qro grlrrrcclrotrEr,re ilauuyt o6pa-
SyroTcfi B orrTlrqecKI{ TOJT0TO}r cJrOe, T. e. oT.firoqeHr,I caMotrorJrorqeHr4elr*
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B-l/
@nr, 4. floroxeulre rpenoB Z And sa @zr. 5. finyqrerrar Atrarpa[rrra AJrfl raaa
gnyqneruoft AtrarpaMMe a cncreue UBV J - rraBHaH rrocrreEoBareJrbHocrr,; p - aocofiror,o
Itpyxnir 

- rocJrcAoBareJrhHocrr, trrraHToB rrepnoe rcJro

floapuaurae Z And o6ycron.ireuo Bcrrbrmxofi ropaueft r(oMrror{eErbr c trocrre-
Ayroq,r.rM srr6pocou BerqecrBa t121.

Paccnorpuu, Hacr(oJrbr(o peayJrbTarbr Iraxrl4x Ea6rroAeHrrfi cornacyrorca c
r4aJrolr{enrroft srrure rrauoreaoft 4noficrneunocrw Z And.

,(ra aroro rocrpoena AByrIBerHa.rr Ar{arpaMMa B cr4creMe t}BV ($w. 4),
ua xotopoft uao6parxeuo cJleAyroqee: Jrl,rnr4.fl rrasHofi nocJreAoBarenr,uoctra -1,
Jrr{Eu.s r{BeroB a6conroruo qepHoro teta 2, Tper(u Z And, trepeBeAeHHLre Ha
trJrocHocrb B-V, U-l]. Sarem 6r,rnu sbrs[cJrerrbr trrtrHutrt, coorBercrByrorqrle
qBeraM cyMMapnoro r4BJIyqeHLr.s noegnefi BBeBAbr I{ raBa, c ilepeMeHrrbrlvr BKJra-
AOM ATI4X COCTABJI.SIOIqTAX. BTTSI,ICJIEI{]4-fl BI,IIIOJII{EHbI AJIfl ABYX CJIYqAEB:
a)aur,rccuouHr,re Jrrrutrltr{ BoAopoAa Ee or.rrrourenbr caMorrorrouleuuerr (J) u6i evuc-
cr4or{Hr,re rrturE]1rm BoAopoAa or.frrotr{eEEr caMonorJrotrIeEr4err (4). B o6oux cryqaffx
rIBera ra3a Bbrqr{cnenr,r P. E. Iepm6eprou [13 u qacrHoe coo6qeuuel.
Ha {rar. 5, uepe4aunoft nau P. E. fepru6eprou, [peAcraBJreEbr peByJrbrarbr
arr4x Bbrqucneuuft, rAe qepHr,rMr,r Hpymr(aMra raeo6panreubr qBera raSa c gJreHT-
pouuoft rrJrorlrocrbro rt") 706 c&[-s, rtrttrrrz noroporo He orrrrorqeHbr calrororJro-
qerrl{eM. CserrrrMla HpyE(HaMrr uao6panreur,r rlBera raaa, B noropoM Jrr4Hr,rr4,
or.EroqeEbr catvrorrorJron{eHr4eM. 9ucra l, 1,5, 2,,.., l0 yHaBbrBaror, Bo,
cKoJrBKo paB B cpeAHerr ocJla6JIeEbr JIIrI{rrIlt IIo cpaBHeHr,rro co cJ]yqaeM orrrr4qe-
cnr4 TorrKoro cJro.s. ,{ta uamux BbrqucreEr,rft s o6oux cryqa.Ex 6r,rnra sasrrr.
qBera AJrfl raBa c eJreH?poHHoft reruueparypoftTT 000'K (uro coornercrByer cpeA-
HeMy BHarreuuro T" ra3a B Z And); B cryqae <6> 6uno npeArroJro?fieuo oc.na6.ne-
leue nuttvft B rrfrrrr paa Ba cqer caMotrorJrotrIeur{fl.

Bepneuca x {ur, 4, tge, Hpoue]nepeqtr{cJrer{Hbrx paHee twnufr., HarleceHbr eu{e
il?rEmfr, coorBercrByrou{ue cyMMapEoMy mBryqeEurc M2 III + raa (nnnrzra c
caMorrorJrotrleulreu) -l- a6co.nrorEo qepnoe reJro c T":19t" K (5) u M2 III +
f raa (nuuuw c car{ofiorrrorqeuueu) *a6conroruo qepHoe reJro c T', : 2.104. I(
(6) c uepeueHrrbrM BfirraAoN{ raanyueurzfi KoMtroHeHr.

tr4a _pacclrorpeHr4fl Sur.4 BrrAr{o, qro ?pefir,r, otrucbrBaeMbrez And. Ea ABy-queruoft Arrarpar{t\{e, pactroJlararcTc.rr BuasureJrr,Ho trpaBee r.nagnofi trocJreAo-
BareJrbtrocrra. Hylrepaqlr.E rper(oB pr{McKr4Mrr qu{pauu coorBercrByer r{x r{y}re-.
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paqrrrr Ha +rdr. 3. B sa[ux na6,rro4enusx He trp[Hr{MaJlocb Bo BEtrMaHr4e Me}I(-
:ABE3AEOE IIOIJIOIqEEfiE, YqET HOTOPOTO CMECTIIJI 6TT TPEHU BJIEBO BBEPX HA ABY-
,qnelrrroft Ar4arpaMMe.

flonrrraenrcfl HaqecrBeurro r,rureprrperl4poBarE, na6;rro4aenble rpexl{. Hau6o-
Jree yBepeHEo yAaero.E aro oAeJlarb AJIfl rpel(oB I, V, Vf , VII,toctto,nbl(y oEE
.orEocflTcfl H TeM cocro frrrlrttMZ And, KorAa HaA BceMIr rlpoqeccaMlI AoMrrurrpyer
.oAr{H. Tax, uaupraMep, rpen .f oruocurcfl n ror\[y BpeMeHE, I{orAa 6,necnZ And
BOspaOTaJr r( MaftCr{MaJrbEOMy SEaqeHr4ro. creHrpamuHMrasa6ilIoAennftru aroi,i
'cra\afr. Mbr He pacrroJlaraeu, no ua6;rro AeEufrZ And B MaftcuMyrle 6necxa 1939 r.
[14] uoxaauBalor, qro crlemrp BBeBArI B ro BpeN{.a sarroMuuar P CyS , T. €.
aBeBAy c nroqnofr o6oroqnoft. Ha Asyqsernoft guarpalrlte nogo6Hr,Ie BBeaAbI

pacrroJrararcrcfi r{MeEHo n roft o6nacrl{, I(yAa cMeqaercfl Z And. Taxoe cMeIIIe-
HI{e COOTBeTCTByeT, IIO-BIAAUMOMy, BEaqI,ITeilLEOMy yBefiI4qeEI'IIO AOII'I I'ISIyqe-
Er{fl rop.fl.reft xoMroueurrr. Cmerqeutre BAoJTB TpeHoB V u VII r{o}I{Ho 611 6rrno
,o6rscnum nu6pocorr trontrBr4rpoBaEuoro raaa r{a ropeuefi HoMrrouelrrbl rd Iro-
,CJIeAyIOqIIM BEICBequBaHtreM ee, T. e. yMeELmeEIIeIf pOIII4 IaBa B cyMMapEOM
uBflyqeuulr. TpexVI Momer cBr.rAereJIBcrBoBarb o nm6poce o6o;rovrra, a cJIeAo-
BareJrbEo, Boapacrauurr poJrr4 ropxueft r(oMtroIreETLI. rlto xe Hacaercfi TpeHoB
II, III, fV,ro our{ortroc.Ercrr H reM craArdflM B paaBl{rutr Z And', KorAa lvloryr
MeEflrbcfl B BEaqr4reJlr,soft crelIeEu xapaKreprdcrr{ntr uo npaftueft Mepe AByx
r(oNrrrouefrr - roprueft BBeBAr,r tr raaa. B peay.rr,rare coaAaercfl oseEb cJro]r{Eafl
Raprr{Ea, saTpyAEfiroqafl I4trrepflpeTaqr4lo aTr{x TpeKoB.

Cre4yer BaMertr[Tb, qro Bo BpeMfi trailr[x ua6nro4euraft asasr4reJrbl{brx r{BMe-
.ueurafi xoro4nofi r(oMrroEerrrbi rre trpoflcxo4r,uo. Tanoe I{BMefleEI,Ie cuectrano 6r,r
Z And BrrpaBo Brrr4a rra,qayqaeruofi Al4arparrMe, a aroro ue ua6nro4anocr.

Taxr,ru o6paaou, Molr{Ho BaRJrIoqr{Tb, qro rpexqBer:ulre {otoaflefiTprdqecnue
ua6.nro4enr.rsZ And BrroJrue o6tscsuur,r B paMr(ax frrrroreBEr o cJIolI{EoM crpoe-
.g.vu erofr. BBeBArr.

Br,rsr4cleuEr BBeaArrbre BeruqtrEr,r xoroguoft u roprueft r(oMtroHelrr Z And'.

,(nx aroro r{cfioJrr,BoBarrbr peayJrF,Tarbr crlertTpaJrbHbIx l4ccJreAoBalrvfi" [12],
rAe AJrrr oxra6pr 1965 r. paccqurau orr{ocr{rerrbur,rft nH,nag Hax4ofinoMrrolreH-
T6r cyMMapuoro rrBJIyqeEwnZ And. Sror lroueur BpeN{eEr4 coorBercrByer rny6o-
r(olry MuHr{MyMy Kpr{Boft 6recHa nepeneunoft.

Bnecn xo.no4uofi KoMrrouelrrbr B ?r{eJrrblx Jryqax or{a3aJrcfi paouuu 11T0,
.6.lecH ropauefi HolrfiorrenTr,r or(oJro 14"1, MexaseaAr{oe IrorJroqeEl{e He yqlrrblBa-
JIoc6, rro s rr{erroft o6nacrn crrenTpa oHo HeBEaqureJr},Eo I{cna}r{aer peayJrr,rarbr.
Ecnlr npuuarr, 6,recx xono4noft KoMtroHerrrbr rrocroflHrrblM u upene6peq6 BJTIIE-

ErreM raaa s lfielrroft o6.nacrr,r, ro B rraltcur[yMe 6JIecHa Z And 6necH ropaueft
KoNrtrorleuTbr 6nuaoH H 9-. TaHranr o6paaolr, arfuJlrrryAa ualtesesraft 6.necxa ro-
pnuefi Hor\{tror{erTbr B }HeJrrblx ryqax Aocrlrraer 5'', uro rlaxoAtrTc.fl B xopolneM

. c or Jra cral{ o peay Jrr,raraMl{ ctrexrpa Jrr,Ebrx l{cc JreA oB alr nft lt2l .

B aannro.renrle aBrop Bbrpaffiaer ury6oHyro 6.iraro4apnoctl A. A. Borpuy-
fiy 3a uoJreBnbre coBerr,r B xoAe BLITIoJIITeET{a pa6orrr u P. E. Iepm6epry 3a Irpe-
.IocraB Jrerr{e Aalrlrbrx 4o ouy6luHoBalrlrfl .
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CII EHTPOOOTOM ETPUIIE CHI{B
TI{IIA WC6 + 06

HAEJTIOI{ EHrrfl 38 E3Ar,r
HD 193793

T. C, I ai,NuNa

-IlpoaegeE-aEarrrrB -c^Jroll(E^or9^^ctre4Jpa 
ctrcrerrbr IJD 193793 no 43 cueHrporpaMMaM

a o6racr.sx 1,13600-4950 u )'?,,5200-7000 A. Haftgeuo, uto npo6u.nt rrrrnuft zosoa 6onee
nuaxofi cretreuu rlonu3arlx[ E]lrelor trorrrr{ flp-rrMoyrorrr]Eyro {bplly u 6otr,myro 1arptrEy,
a npofu'rrz ,;rusuft uonos 6oilee ssrcoxoiir ctenesn no,,,r3autrr - nyno.,roo6piady, 6p;t;MeEr,mym muptrEy. flpn upeguonoxeur'rrr, sro o6oflo.rxa, oxpymarorqax anelgy,"o6paabsirra
BcJreAcrBtre rcreqeufifi Belqecr]a^lre ?pg?,q]r, AeJraercs nrrnog o6 ycrropeuroM ABtrxreurru.aroMoB s o6orosxe Eapyxry (1800-2600 natf cer).

Oqeueur,r orrocr.rte.rl,urr'e usreacrlsso un 40 euvccuouurrx ruur.rft, a rar(x{e orgocrrreJrr,-
Eaff_sEeprurr' Lr3JrlnreEEa.fi B JrtrErrfix. Hafi4euo, qro orEocureJlr,Etrre trE?euctrBgocrrr .rnulrt
He lI xopomo cornacyrorc.E c Irx reoperuqecxr{MuBrraqeuurrMr{, paccstrTaggbrMu AJrE trJrage-
TapEbIx t]nrau_u_o^creft gptr rerrreparype T u : 40 000". Oqeneurr ctrenrparrBubre r{rraccbr
fioMtroEeur, WC6 u O5,5.

lYveaax crropocrb, olrpeAeneuqafl rro Jrrrur.rrM norJrotr{eurrff noutroreaTsr O, uoxaaara
'noJre6anna..s [peAeJrax 40-nn/cen. Boalroxrurrfi fleptroA rrarreaerrrrfi ,. pareu ujrn Ooru"re
110 4uefi.. Ertlrccr.ronshre JIITEIITT Ee o6napyxr.r,nr aaf,ierul,rx cuerqeulrft tro orgorrreErrro n Jrr.r-
.ElrfiM a6cop6quouroft Kor.rtroEerrrlr.

THE SPECTROPHOTOMETRIC OBSERVATIONS OF WC6 + 06 TYPE STAR,
HD 193.793, |I f' S. Galkina.- The co-mposite spectrum of HD 19379a li analyzea orithe basis o[ 43^spectroglamms obtained with a dispersiorr oi 87 A/mm in the "resions
113600-4950 A and 1,1.5200-7000 A. It isshorvn thatthe line protiles of lower io"nisa-
tion are flat-topped (rvith I.ine sl,ructure) and rvider while thosebl higher ionisition ire
narrower and rounded. On- the assumption that the shell surrounding th6 star is formecl dueto the"material ejection from the sfar we draw a conclusion that-the atoms are moving
.arvay trom the star rvith acceleration (2.*, varies from 1800 km/sec to 2600 lrm/sec)I

- The relative intensities of 40 emission lines as rvell as the relative energy raaliateal in
each line have been estimated. The observed relative i"i"""iti.. oi Ueli"tinei il i"
good agreement, wiLh lhe theoretical ones computed for planetarynebulae af r, 

=2oooo6.The spectralclasses of thc components are estimated WC6 rnd bt,i. -

The radial velocity of the O-type component has revealed small variations in the
rqnge of 40 km/sec- The possible p,ijqa oi-th. variation u, is more or equal io iro-arvr.
The emission I ines d id not shorv ani d ifieren t.ial shif ts relative to abiorbtioir lines.

HD 193793 IzBBecrlra B Jlr4reparype Kar( cler(rpaJrbr{o-ABoficrBerluafi BBeBAa
rr4[a WC6 + 06 [1] raa-aa HaJII4qI4fl B ee c[errpe HapflAy c aMr{ccrroHur;rMtr Jrr{-
s.mnM],t He I, He II, C II - C IV, O III - 0 V, 

-cunr,Ho 
paBiluqarcnluxcfl

rIo cTetrelrl{ [oI{I{3aI{I{Id, tttrru.afr. ilorJrolqeHr4.fl BBeaAbr pautrero ctre1TpaJrbgOIo
RJracca o.

Cuexrp cI{creMLI oseub croxtublfi. EMr,rccr{oHrrbre rtrlvtm r{B-Ba rlx 6o.nrurofi
rxr4pr{Ht;r cr4JrF,Ho 6.rrenguponaHbr, trr3 Bcex rrsBecrrlbrx [o cr4x nop wR-anea4
HD 193793, uoxtanyft, eAlilrrcrBerrHa.fl, B ctrexrpe Horopofi aMr4ccrrorrur,re Jrr{Eur
.Aocrr{raror rlr4pr4rrbr 6000 nnf cen 3.ro coe4aer r4sBecrHyro rpyAEocrb B ux oro-
?r{AecrBJIeHI{It, a touuofi oI{cHKe AJrI{Ir BoJrIr I{, KoHegEo, B or{eE1e I{IrreEcI{BEo-
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urefi. ,UO CIIX trop oAEoft ua rpyAu6grefi B flCCileAoBaEuIa cJloll(Horo Ctrel(rpa'
tr0406rroro cnenTpy EoBbrx u WR-anea4, trBiltre'rcrr oroE(AecrBJIeHI4e EMI{ccr{oH-

Ebrx Jrrrgrrft r{ oqeulta trx I{ETeEcI{BEocTeft. flpanga, 3a IrocJIeAEI4e roAblr oco-

6euso 6larogapr uccJIeAoBaIru.flNI eAIeHa [21, 4ocruruyrbr yctrexrl B orlpeAeJIe-

EIIIII AJII{E BOJTTI DMI{ccI{OHHbIx JTI,IEI,Ift I4 I{x OTO}r{AeCTBJIeITTII{ B CleHTpax SBeBA

WR, no tro oqegr(e oruocl4TeJrbublx I{HTeIrcI{BEocreft BbIIroJIIreEo eq,e MaJro pa-

6ot. Mextgy reM, oqeufia orHocrdreJrbur,rx rrnreucuBEocrefi aMI{ccuoEIlr,Ix JIIdHI,Ift

BecbMa Ba?I{Ha AJI.a troIIIIMaHI4tfl HaH trpIIpOAbI CnefiTpOB BBeBA BoJll{-fafie,
raI( r,r AJIff OIIpeAeJIetrI4fi lIapaMerpoB, xapanreplzsyloqux ux arl\[Oc{epbl. I{enblo
HacTofltqero I{ccJIeAoBaHl4fl .flBJIfleTC.E OqeHI(a OTITOCI{TeJrbEbIX UETeECI{BEOCTeI(

flpr(trx 1tfrHfrfr. B cllefirpe HD 193793 AJIfl roro, sro6bl B AaJILHefirueM troIyqllrr,
HeI(OTOpLIe IIapa]IeTpI,I ee aTMOC{epbI I4 BLICHaBaTL Cy}I{AeHI4rI O npeAJIa_IaeMbIx

MexaE;BMax o6paaoearru.rl EMIaccrlIoHHbIx JIIIIHI'1ft B cuel(rpax BBeBA WR-.
Xor.s HD 193793 orHecega H I(JIaccy ctre1rparlbgo-4nofinrtx eqe B 1924 L

[3], ,qo Eacrofln{ero Bpervrerrrd AJrfl rree Irer HIrr(aHLIx cBeAeEtrft o troBeAeHl{lr 6re-
c1a. Ecrb yxaaarrr{f [1] sa ro, qro ilyqeBafl cr(opocrl, rlsMepeuEafl rro JITTHI{flM

rroIJIorrtreEI{.rI B CrreHTpe Hol,rnoIreHTr,I O, noxaarrnaeT Ee6oJlbmylo aMnJIr{TyAy'

Ho nepraoga r{BMerreu}r.s ut le,afrTyr eqe He ygaJrocb r4B-Ba MaJIoro qI,IcJIa I4 paBpos-

Hegrrocrl4 Ea6lrro4eurnft. floarouy HapflAy c arraJIr4BoM orEocr4TeJIbEbIx uHrerrcl{B-
rrocrefi DMl4ccl4or{Hr,rx Jrr4HI4ft cAeJraua rronbrrr(a EafiTrr rreplIoA uaMeuerrufl ryqe-
Bofi cflopocru a6cop6qrroHHofi r(oN,rrrorreHTbr crrcreMbr r4 oqeHenbr ctreHrpanbEble
HJraccbr rax a6cop6qlIoHEoft, Tar( r{ oMl,rccr4oHHofi r(OMIIoHeHT.i

l. Ha6lroAeuu.r

AHa.nlrs cueHrpa HD 193793 rrpoBeAeII rro-37 creHrporpal\{N,IaNI, iloIyqeFHbIM
B aBrycre-cegrfi6pe 1964r. cAl4ctrepcl4efr.37 Alttu B o6racrr 1,1,4950-3600 A,
rra u.nacrusrax O-aO c IloMorqblo 4z{paxqltoulloIo cnel(rpolpa Sa na 1220-na+
pe{reHrope I(prrucxofi acrpo+r,rardsecHofi o6cepraroprturrrrecrvr creHrporpaNII\'I
u o6racrln 11,7000-5200 A (ane noryqerr,r B 7964 r. Ha rrJracrug1ax O-aF u
qerbrpe - s 1968 r. Ea IIJIeIIHe A-700). ,(auurre Ha6rIoAeEI,Ifi upI{BeAeHLI B

ra6n. 1. CnenrporpaMMr,r 6brJrrr rpona;na6poBaur,r npu noMotr{u crlJrolntroro cneH-
Tpa oT JraMrrr,I Ear(aJrr{BaHr{fi, rroJryqeHrroro qepeS cTyneHqaTlrfi.Oc.na6ute.rr,, ua
cnertporpa{e I4CII-51. C uoruorqr,ro pelldcrpIlpyrcqelo MIII(po&oro}Iertrla rlana
NIonns aiuucasrr perrrcrporpaMr\{br crrexTpoB c yBeJrlaqeurreM n 25 paa. Co cneH-
rporpaMM, troJIyqeHHLIx s 1968 r., 6r,rfira CAeJIaHbI BaIIIacI,l Crrefirpa Ha OoroMerpe
B rrpflr\{blx tr4IITeHotrBHocT-sx TaI{}He c yBeJItrqeEueM g 25 pae. fIO noIyqeHHbIM
perrrcTporpaMMaM r{ BarrrrctlM rr rrpoBoAfiJracb r}oroMerpl4rleofia.E O6pa6otra.

2. flpoduuur rr oruocrrreJlr,Hble TIHTeHcI{BHocrrr
AMI{CCIIOHHLIX ;rUUlUl

I{ar yme orMeqailocb, oMr{cctrrorruuft crexrp HD 193793 cKJIaALIBaercs IrB

creRrpoB Bec[,Ma paBJrrlsrrbrx crerleHeft tro]rlr3aqr4r4: He I, He II, C II - C IY'
O III-- O V. CreueEra r4ourraaqlrr{ rraBBauubrx r{ouoB rrplrBeAeEbr s ra6* 2.
IlJrapuna orAeJrr,Hr,rx truuufr. Aocrrrraer 6000 nnlcelr, BcJreAcrBI4e qero JIr{EL{I{

cr4Jrl'HO 6reu4raponaur,r.
O4ua ua rpy4uocreft o6pa6ornu perrrcrporpaMll raHoro cJIox{Horo cneHrpa

cocrolrr B trpoBeAeHr4r{ HerrpepbrBuoro cner(rpa, Orura6Ha BnpoBeAeEI{r{Hetrpe-
pLTBEOTO CneHTpa Cr4Jrr,HO BJrr,r.fleT rra onpeAeJrfleMble sHaqeHI{.E aHBIrBaJreHTHbIx

uulpuu nax nnsr.rfi rrorJrotr{eur4rr, TaK u rraryqeuun. flpuueu Ha ol]peAeJrerrrrfi
rrrr4pug cna6rrx r4 yMepenurrx lus.mfi. orxl46xa B npoBeAerrul{ EenpepblBlroro
cneKTpa cHaablBaerca 6om,rue, qeM cltrbur,Ix.

B asanuaupyeMOM Cnel{rpe yAaJIOcb nrr6pats HSCHOJI6I(O ysaCTItOB, cBO-

6ogurrx or aMtrcctrrr, rr rrprr rrpoBeAeur{u HerlpepbrBEoro cler(rpa opr{euTr4po-

Barbcg Ea rrlrx. 3ruu, r(oneqr{o, He r,Icr(Jrroqeua rIoJrHocrblo oltrt46r(a B oKBI4Ba-
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tDur. ,3.
L5696 C

- 
s000 a000 2000 /000 0 '/0{/0 -zauu -'luuu cuuu

/ 1, x/il/rcK

Coasuenue norrypoB eMtrccroEablx --qil\uft* l'4686 He II (7)'

rir'?zi"-t'3bzbi(rid i + c III) (3), 15806 c-Iv-,(4)' up-uneseruux

x-ei"rirq" usiesczrsoctu E H oAEoMy Macluraoy tro a^

r,rtrrerrcr4Brrocrrrr cJrolr(Horo crenrpa or 1,4950'Ro-I3600 A, npllne4eEEylo R He.-

lpepLIBI{o},Iy cueRrpy, trplllrflroMy aa egunuq]'' Co"oc'uu'eEr4e rar(ux aanuceii

3a paBrlbre Aarrrr r{e 
'o6u-apyxtluo nanux-nr,r6o pesKux paeluuraft s trx o6qe}t

BrdAe r4 {opue orAeJrbHbrx qepr or [arbl K Aate. floaro]{y, qro6bl yMeEbltrI4rb

BJII'IflHI4e BepIIa' BCe IlpI4BeAeEELIe R qetrpepblBl{OMy CIIeI(Tpy BatrI4CI4 I{I{Tetr-

cr.rnHocrcitcner,rpu6rrnltycpegHelrbl'TanraeycpeAEeEEb"Ieaarrl4cI{ror(a3aHL'I
na (irar. t , 2 coorn";;;;;;"; B'o6racr'x 1I,ZOOO-S20O A ra 1,1.4950-3600 A'

llo a:rral,r 3arrr,rc.flr{ r4 npoBoAEJICfl aIIaJILIS 3I\{UCCI{OIII1OIO CIIeHTpa: oTo}fiA-ecTB-

;;;;;;-'A;rrr" or."gtrpoBarl'r,rx n,srfr. rr oqetrHa r4x r,r,reEcussocrefi.
gto6rrpaao6parr,cfiBEToMcJIoE{IIoMcIIeHTpe,[pe?I(AeBceIoIIsra6rrrarl

rvrvp iiiorr'oriur*r.urbl Bce sJrerreurbl' Roropble IlIorIII'r 4iH'-1111:-9-I3:II'
oorJracgo r{}rercu{rr1ros cBeAeur4flM o6 arruoc$epax sBeBA wK yrrepoArrofi no-

cJreAoBareJIbIIocrI{. ItpOrue toro, 6rrllr trpl4BJleqellbl I4ccJIeAoBaEI{fl Apyl'llx
aBropoB 11,2,6,71.

It'u* 
"r4rro 

IIa rrprlBeAeHEblx pIIcyIIKax, IHTeIICI{BHOCTb OrAeiIbHbIX DMUC-

o"o"""r" ilinrr,_ 3:-4 paaa rpeBr,rltraer r{IrreEcnlBuocrt' HerlpepblBrro,ro^cI9I:

tpa.Har6oIeepe3KoBctrel(TpeB];IAeJI,EIoTcflaMl{ccldtry?"6740CIII,},6560iii + ffiII, isbits'H. iT ci!1, 1sq9t^- 72crY,-r59e9 9JII'-I'49-86. tl"-ll'
1,4658 _ 50 c Iv + c rir, )r4iai c1i, x+++t c IY, ?".4340*H I' He II + c IIII
i36gi cIV. O4uoftraa upumeuareJrbEr,rx oco6essocreft o*n_cc_rnoEEofo ctreKrpa

IID 193793 (uauro o6parunnur,rMaEtreeqe s 1933 r. Bunc [61) rnnaetcfi eMI'{c-

^r,q \/ 1.5696 C III. 3ra auuccraE uMeer troqrl{ IIpfiMoyIoJllurrft upO{Ull, 6la-

;;;'p";;;.pomy HD 193793 rpl,BoAtrrc'r B rlr{reparype HaR 
"ptg"t1-u11?1-t-;

;rfir-;;;;; 6o"i6_rute, B crreRrpax r(oropr,rx upo{urn arrtrccr{otrEbrx rItrIrIdI4

,roioOrt upo{uniu ttusvfr' n cue*tpax rroBbrx BB.BA' O6rrsso rpld oro}I{Ae-

cTBJreElrrl fittriuil-rl OtrpeAeJIeELIE trx oTEocI{TeJIbIIbIX l{ETeEcuauoctefi B ouel(T-

Dax HoBLIx BBeBA' AeJraercff rlpeAtroJroxreul4e' qro Ronryprr tttruttfr uo4o6nr'r'

'd;#;fi;dii rt'eibg 
^ams 

osua r4B ctrrrbHbrx runaft, ,^,euro v 1.5696 c III,
;;a;ffi or: 6.rrerg, Apyrrre )r(e BxoAfir r 6neugn urr qacrtr,Eo, rJIu rroJlEocrblo'-- 

[olo6gbr ,, *orrypor .ruuuft UOtrOB, ua6nrogaen'rblx B ctrel(rpe trccJleAye-

uoft areagn, norryfy"h lIi y x5696? ,[,ra ar,rxcue'rrfl sroro 6r,rnu roctpoen'
ua6,rrogaeuure Hoorypr CJreAyloq,ux_cI4JIbEtIX lralo6"neu4upoBaEEbIX AMUC-

cl,rorr''rx nmunfr:Mddzio III, O fl, isg|O C III,-[_5875 (He I * C III), t5801-
t2 C IV, 14086 u"i"i-X46#: q',j I i-U - C-iU - rcna6Hx ttus'ufr:1'" 486l

iH i :i u"}1, rzi3e'i"rv, \++ii c iv, t"4340 (H I + He II)' 1"4325 c III.
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(Dur. 4. Cpaauenue ua6,;rrogeuuoro (xrupuar tr.rura) r.r reoperr{rrecnoro
(rouHaa) RourypoB ,rnnlrfi gy6,nera 1,5806- C IV

rlro6rr rroiriuo 6r,r.no conocraBr{rB rax, RoHTypr{ [pr4BeAerrbr K oArroMy Mac-
rura6y. Ha {rur. 3 uonaaasrt [pI4BeAeIrHbre r( eAr4rrr,rqe ]4r{reucr{Brrocrrr r4 K oA-
Hor{y r{acrrra6y ro A}, rourypn c}rrrbHr,rx nuttuft },"468G He II, 15696 C III,
15806 C IV, i,5875 (He I * C III). Itan nlrgno r4B pr,rcyuxa, nrzur,ra C III
y 1,5696 cr,rrrrrerpr4qrra, npo{ranr ee cJrerfia Bar{pyrJrerr, Bepx roqrrr unocHraft,
r.rl{eer cna6yrc crpyr(rypy, rrorrrrafi rroJryrtrupr{Ea cocraBJrfler 5000 Hil,fcen,
urrprrHa r(pr,rrrbeB 6000 nnf cerc. flprair,repno ranyro lne Sopruy u [orytrrr4pr4ny
r4Meer upodxr.ur rvtrur4 1,5876 (He I f C III). Jlmsus. He II y 1,4686, npo-
{nnr xotopofi Mbr nocrpor4Jlrr no AJrr{Hr{oBonuosofi cropoHe, r4Meer rroqrra ra-
yccoBCnyro Sopuy. flonuas rroJryrulrpr4Ha ero rpr4l{epuo paBrra 4000 nufcerc.
flpo{unr 6"ueu4rr Ay6rera C IV y 15806 acr4MMerpuqeu: AJrLtr{HoBorrHoBoe
Hpr,r.rro ero 6oJree [oJroroe; HopornoBoJrHoBoe (nax y Jrr,rnr,rr4 C IV + C III,
l,), 4658-50 A) xpyro craAaer anua. flornafl troJrymrapr,rEa r{a6rrroAenEoro npo-
Srana 1,5806 C IV cocraBJr.rrer 3200 nnlcen (+ 1900 nn,fcerc, -1300 nrufcen).
Suuccra.s y fu5806 o6ycnonneua AByMfl Jrr4ur{flMr,r, BxoA.rrrqraMrr B MyJrbrr{trJrer
(1) C IV. Tlcxo4a r{B reoperuqecfiI4x orr{ocr{reJrr,rrbrx rlrrrer{cr.rBuocreft rruuuft,
BxoA.rrrqr4x B Dror lryJrlrrrrrrrer (0,33 4na 5Bl2,l4 u0,66 gna 5801,51), un no-
crporrrr{ reoperr{qecnrafi npo$urb aMrrccr4r{ 15806. Sror upotfrarrr,, [peAcraB-
lennrrft Kar{ cyr{Ma AByx r(yrl oJloo6paauux noHTyp oB BaAarrrlbrx r4rrrerrcr4Blroc-
refi, uoxaeau na {ur. 4, n cpanue:r.:;zttr c ua6.tro4euubrM nourypou. Itax BrrAuo
r.ra pr{cyuna, Teoperr,rqecxufi r,r ua6tro4euuuft xourypr,r xoporuo corJracylorcrr c
AJTI4HHoBoJuroeoft croporrr,L C Hopotxono.[nosoft croponbr orra upo{ranr4 crrJrr-
Ho pacxoAflrc.s, 3ro pacxolr{AeHrde, rro-Br4Ar4Mo}ry, cJreAyer o6tgcnrarb cr4JrbHr,rM
rrorJlou{eurrerf r,IoIroB C IV r npr,r6nnmaroqefica H ua6lro4areJrro qacrr4 o6oros-
HIr cl{cre}rbr, Ero rornotr{eHr{e cMerqeHo n {uoteroayro cropouy Ea Berr4sr4Hy,
coorBercrByroqyro cnopocrr4 pacrxrdperrr{fi o6o;rosrra. B 4auuou cryqae
Befirdqr,rua cl,reqeHr{f coorBercrByer cnopocrn -2500 nnfcerc.

Houryp aMuccr,rr C IV, C III y 114658-50 6o;ree c;romuuft. 3ra 6ren4a
cocror{r va tuuvft HecnoJrbxrrx MyJrbrrrnJreron C IV (6, 7, B, 9) u gnyx MyJrb-
rrtrrJreroB C III (t u 5). Hanru on ue 6r,rr [eraJrbHo arrarrr{BrrpoBan. Cornacuo
rlccJreAoBanraro Sgneua [2i, ocnonuofi nxra4 (oxolo 77%) n rpymre BoAopoAo-
no4o6nr,rx repexoAoB 5-6 C IV suocrar B-fi uym,rratrJrer y 1,11658. Ho sro
rrBrr.flerc.E orrpeAerr.rrrotr{uu (C TY umr C III) n 6;reu4e i,},4658-50, tror(a rpy4-
Ho cr(aBarr,. TaHr,nt o6paeou, I{3 arraJIr4Ba HoHTypoB crrJrbrrr,rx trtr]Hufr. r4orroB paB-
rltsublx SJIel{eHTOB Id paBELIX Creueuefi rIOHI{Baquu Mo}I{Eo cAeJrarr CJreAyrotqze
Br,IBoAbr. flpo$unr aMI{ccr{oHHbIx .rrrauraft paarbrx creuesefr rroHr4Barlr4r{ B r{c-
cJreAyeMoM cler(rpe (noupenra palree r{MeBmr4Mcfi gannr,ru) r4Meror paailr,tqHyro

19 I,laB. ItprrrrcHort o6cepnar., r. XLI-XLII 2Bg



,t 4267

CIT

r.Dlrr. 5. Cpanueur'te Ea6rroAeugoro (xrllpuarr Jrrrgrrs) I{oETypa rIrITerJCLtBIrocrII cleHrpa
B e^rrnnqax Eerpepr,rBEor-o cnenrpa 

fi4;ffiry;rr;3cnilrl 
(rotrHaR nrtnnr) Ea yuacrlte

{opuy rr rroJryrurprruy. A r4lrerrno, upo$lulr il\r*uft r{oHoB 6o.nee ur,reHofi cre-
rrerrr4 r{oHr,raaquu (C III, C II, Ile I) uouru npflMoyromuoft $opun c rrrrocfir,rM,
cJrerna saHpyrJrerrHbrMBepxolr u 6onrrueft rroJryrurrpr4Hoft. flposu.rrra ine "[r,rHr4fi
6onee nr,rcoxofi creneur{ r{oHr.{Balura (He II, C IV, O V) uueror Hynoroo6paa-
uyro (uouru rayccoBcuyro) Sopuy 14 ivreHr,rrym rroJryrrupr.ruy. V c;ra6lrx nusufr-
ara BaBrrcr{Nrocrb rar}I{e co6.nro4aerca (cu. rrr{Eie r(oHrypm },4861 He II, 7,4787
C Iy, )u4447 C Iy,1"4325 C III, ),4267 C II).

B 4a;mueftrnerr nprr pacuu{ponxe rla6nro4aerroro cJro}rtHoro cler{Tpa r,r

oqenr(e orrrocr4TeJrrr{brx tr4r{Ter{cr.IBrrocrefi al{rrccraoHlrr,rx rur,uft 6r,r.irlr c4e"uanrr
cJreAyroqpre IIpeAIroJroE(eIrI{fl :

1) uo4o6urr Jrr4rxb norrryprr "nuur.rfi oArroro r{ Toro ffie rroua;
2) oruocureJrE,Hr,re rrHTerrcraBHocrw nuluvtft B r[yJrbrr4nJrere oAHoro rr roro ifie

troEa orrpeAeJr.trrorcrl trS-ca.fiesro.
B peaynsrare rraN,r yAarIocl BErAeJrr,rrb B DNrr4ccrzorruolr crrer(rpe FID 193793

40 etutuccttolrHbrx Jrr.rHtrIfi ra oqenu'rb rrx o'ruocrrreJrbnbre r.ruTerrcr.rBHocrlr. Ha
{ur. 5 rroKaBaH yqacroR cnel{rpa or 1,4600 go }'4240 A c urnrccrpaqr,ret? 'roro,
Kar( ilpoBoAr{JrocE, paaAeJrerrrae 6neu4. Ha orou pI,ICyHHe na6rro4ennr,rr,i upo-
Sranr, zureucr{BHocrl4 cneKTpa rrpoBeAeH roncroft rnunefi, rroJryaNrnr,rprasecxr,Ifi
upo$ra;rn, rrocrpoeuHbrfi xax cyMN{a BxoA-rrrqr{x n 6.neu4y norrfloHeHr, noHaBaH
rounofi rrt4rtrefr. Ilplr aa4anubrx rrpeAnoJrorr{eHr4.flx corJlacr{e noryqllrocr, He-
rrJroxoe. flpan4a, rre Bce 6,nen4rr yAaJTocb paaJrolnrrrr Ha cocraBJrflrotrIrre,
TaH, 6reu4a y )u4107 or(aaaJracb oqeur cJroinuoft. Ecrlr Sr,ro;reronoe IipbrJlo
arofi 6;ren4br cpaBErrreJIr,IIo JIerKo rrpeAcraBr,rJlocr, cyulroft tlnuft, BxoA.rlrqrrx
B MyJrrrr{nJrerrr 16 w 24 C III, ro AJr.E HpacHoro Hpr,rJra rpyAHo 6rr.rio no4o6-
parb orrrocr{reJr,Er,re r4HTerrcr{BHocrr{ BxoAfltr{r{x B r{ero;rr.rurafi C III (21 ,22)
nOV(4, 11).

B o6.nactr.r )'"X3750-3700 A o6paqaer Ea ce6s eur.rlraur,re npoBarr B r,rr{reu-
cr{B}rocrr.{ a}rrlccr4rr r{e}r{Ay }."3734 w )"3721 A.

Coruacro ra6.rrrzqau Myp [5], o6nac'rr, l,],3750-3690 A 4o.nrmua rpeAcraB-
rsrr co6ofi cnJrorrHyro 6neu4v ta rtrttufr" r{oHoB C III, O III, O V, Ife I.
B 4efictnra'reJrrrHocrr[ ua6,rro4arorcs ABe Er:accutnc r{er{rpal[rr y ],3697 n 1,3755 A.
Cor.nacuo r{ccJreAoBaHraro 34lreua 121, y },3687 A AoJr}I{Ha 6rtrr AoBorrr,Ho
crrJrbHa.fl orrr{ccr4oHHa rr rrrrtrtr{ C IV. Ec;ru aMrrccrrm y i,3697 rplilH.rlrr Ba Jrr{Htrrlo,

o6ycroBreHuyro C IV, ro rpoBaJr I{rlrelrcr{BHouu }"?u3734-3721 uorxuo o6t-
flcrrrarr, r{aH yqacror( HenpepbrBrroro ctrenTpa, cB06oAuoro or oN{r{ccrII{. 3r,rr.rc-
cus ?u3755 o6ycnon,neua nvrtruefi. ?,"3759 O III (2), BoaHr,rnaroqefi uyrerrt ceJrefi-
Tr4Br{oro noa6yrr4ennfi Lo. Vcr.rneuue ee y }"3745, BepoflrHo, o6ycrooneuo
Br(rraAoM O V (B).

tr{a npone4er{Horo aHaJrrraa r(oHTypoB aMuccraonublx truuufr. n cuenrpe HD
1937 93 r[o]r{H o cAe rrarE, c rreAyrotrIr4e B r,rB oAr;r.

1. Cor;racrae na6,nro4aemoro upo(xrlrra u:uTelucvBtrocrr{ cler(rpa c rloJryoM-
trrapuqecrtrdlr (reoperuuecnuu) r'oBopr{r o rrpaBr{JIbEoN[ rlpoBeAeHr{rI HerlpepblB-
Eoro cfiexTpa v o NraJrbrx ourra6xax ofipeAeJrerrrd.rl oKBr,rBaJIeHTr{brx ruupI4H
OMI{CCI{OIIHLIX .nuUUfi.

2. I'Iarurqrae s o6orosxe crrcreMr,r FID 193793 trroHoB, crrJlrl{o paaruqaro-
tqrrxc.fr rro cTeEeHr,I r4oHr{Bar{r4r4, roBoplrT o roNr, qro B aruoc{epe SBeSALr

2 +f94

CIT
1C,t2 At5/6 1+r7/ ,.49q
tlel cnilg) H'eI cE

AE383 A+J40
Cil u,e[ Cll
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I4MeeT MecTo cr,rJrr,Hafl crparr,r$uxaqua ua.rry-
qenr.r.fl (raa;ryueuue [prrxoArrr r4B paBHr,rx cJroeB
arruoc{epr,r anes4rr).

3. Ecnu rroJrararr,, sro o6orosHa o6paaona-
Ha BCJTeACTBUe IlICTeqeHr4fl Betr{ecTBa r{3 3Be3Abr,
ro Saxr, qro JrraHr{r4 paaubrx r{oHoB rroKaBbrBa-
IOT paSHr,re il1r4pr.rHr,r, cBLrAeTeJrE,CTByeT O pa3_
Jtltquw cxopocrefi pacmrdpeur.l.s o6o;roqnr.r ua
paBHLIX paCCTO.trIII{.fIX OT SBeBALI, I4tr{eHIIO, IIlreeT
Mecro ycxopeHr{oe ABr4ir{eHrre aroi\{oB or 1800-
1,p0_0-1+nJ-cen (O V, C IV) so 2300-2600 nntf cet;
(C III, IJe I). Mo4err, aruoctfepr,r IJD lg37g3
Molr{Ho rrpeAcraBr,rrs ce6e ran (t}lur. 6).

B ra6;r. 3 upunegenbr oqeHxrr orHocr4reJr6-
rrblx rdrrreHcunu ocrefi ar{r.rccuorrgr)rx lunraft .

Ilocxo.urxy upo{r.nr ltuHrtu r\ro){Ho xa-
parTep r{s oB arr, r{eHTp a.tr,n oft r4HTeIIcIrBr{ ocrblo
r4 troJrymr,rp[Hofi, s ra6r. 4 npune4eHbr arr{
oqeHnrl A Jrrr Hexor oprrx nau6 o.nee x apaxTepHbrx
aMIICCI,IOHET,IX nraurafi .

(Dzr. 6. flpe4uo.rraraeMax MoAeJrb
arrroc$epu HD 193793

Oqeuna [rrrerrcl4rBuocr:eft anlaccr4oHr{brx Jrra-
nuft, rax lxe HaK a6cop6quonHbrx, rrpoBoAurc.E
rro orrrolreHr.rro H r{eflpepErBHo[ry CneKTpy. Ho ectr,r grrn tmanrfr. [orJroqe-
HI{fl TafiI4e orlerrnl{ flBJrflIorcfl AocraroqHr,r}rrr AJrfl Haxoir{AeHr{x [pala Szau-qecKr{x napaMerpoB arrroc{epu 3Be3Abr, ro AJrfi aMr4ccr4oHrrr,rx'nttt:F-wfr oaw
He Aocraroquu. I{yxtuo 3rrar6 pac[peAeJrerrr4e arreprur,r B HerrpepbrBHoM ctrer(T-
pe. o6rruuo npr{ cpaBHeHrrr4 rrHreHcrnsuocrefi rrmniafr, pucro.riurr,"rrHr,rx B pa3-
Hbrx yqacrnax cnel{Tpa SBeaArr WR, nno4Iarc.rl IronpaBo.rubrfi Mrro}r{r,rreJrr,, yEtr-
rrtnarorqr'rft pac[peAeJreHrre alleprrrl4 B Henpepr,rBrroM crrefiTpe, rryreM BaAarrrirfl
Ter{[ep arypr,r BB eaAbr, rrr o rrB Jr-rrerca rpy6r,rlr npra6rraxeuneu.

B 1966 r. I{roxrn [81 orpe4enr,rn picrpe4errerrr{e BHepr],rr{ (c yue:rolr uenr-
3Be3Ar{OfO rr_oHpacHeHr.rn) g,rln 7 aaea4 WC (verr,rpe oAr4HoqHErx, rpr4 4nofiur,rx)u 14 zaeap, WN (nrrr, oArrHorIurrrx, AeB.nrb 4aofinrix), r4crrorrbayrr yBHoroJrocgr,re
{oroa.rrenrpuqecxr4e r4arrepeHr4.rr. cpe4n arr.rx BBeBA'6rua IlD"lg5zgs. Mr,r noc-
rIoJrE,sOBaJrr40b pesyJr6raral\rr4 I{roxla, upeo6paaonaB rrpeABaprareJrr,Ho Aarrgr,re
AJrfl orrrocr{TeJrr,Irblx rlorol{oB, irpl{BeAeHHblx uM B eAI,IHI4IIaX (-2,5 lg F, *f const), B eAr4Hr4r{r,r A.,rran lonn, Fx (L).I{a sur. 7 uonaaan oruocurenr.ur,rft
rloror(B r(oHrr{rryyMe .F1 (X)lF^ (5050) 4ra IJD lgBZgB no AaHHbrM [BI (rovxu)II c yqeror{ SMI4ccLroHFInrx rnuraft (cunonrnan xpranaa), Koroprrre? corJracHo Ha-.
rueMy rdccJreAoBaHI4IO, Bepo.srl{o, BOtrrJrI4 B HeHOTOpTJe froToKrr, I{SMepeEIrbIg
Hroxrz' Cnlrltaa c Eroro rpiqlr,rna BHaqerrr4-fl orHocr{TeJrbur,rx rroronoB AJrn BMr{c-
cI4oI{HbIx lranr,rrt rd yrIHo}Iia.s Ea BHaqeHrdfl Er{Br,rBaJrenrnofi rur4pr,rHbr W 

^ 
(n A)

coorBercrBytorqefi ilLr:ulrrr, l{bl rloiryqr4Jrl4 orHocrlTeJlrrrlyrc eneprulo u 4aoood
Itr4]g,ufi. 3rr.r ar'raseHr{.rr npr{BeAeHr,r B firrroM r4 rrrecroM cro;r6qax ra6n. B,

flpe4ctan,rrercn rlHTepeculrr{ cpaBHraTb Ra6.rrro4eRnr,re orlrocr{TeJrr,HLIe
r{HreHcr4BHOCrm ,nvH-ufr. He II s r4ccJreAyeil{oM ctreKTpe c r4x reoperuqecHr4M[
sHaqelrr4.rrMr,r. Er,r.rrra BBfir6r reope?rrqecnr4e r{HTeEcr4BHocrrr lrauufi He II, pac-
cqI4TaHHbIe Ar.s cryqa.a rrralrerapubrx ryMaHHocreft (ua ocEoBar{rrr{ reoprara Clrn-
II9^t^9f) Arr.E AByx anaqenrafi 

-rr"nrporrrux 
reMneparyp : T " 

:80 000 fi
40 000..

,I{anurre cpaBHeHr{s rpraBeAeHbr n ra6n. 5 u uoxaaaHbr Ea {pr. B. Ftan
BrrAHo ze $rar. B ra ta6.rrr.rqrr, ua6nro4euubre r4uTerrcr{Br{ocrrr twnvft He II 6tuxte
H Teoperr{qecr{rdM, paccsr4raHurJM g.lla I'":40 000". Monuro csnrarb, sro o6o_
JIoqKa aMr4ccr4oHHofi nor,rnoneurr,r HD 193793 npo3paqr{a Arrr{ r4BJryqeHrrE B
Jrr,ru_r4flx rrr{Kepr4HroBcroft ceprzr.l, #tr4HreEclrsuocrr, JI]IHuI{ }',4686 He II n na6nro4euuoM crrer{rpe HecnoJrrno
urarxe (oco6eHHo B cpaBHeHr{}r c nunr,reft 1,6560 (He II + H I), qeM B cryqae
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5696
5592
5473
5432
5418
541.2

4861"

47BS

4738
4686
4658

4593
4542
4516
4471"

441
41J60

4340
4325
4267
422s
4200
4LB7

4163
41,56

44.52

4122
41.01

4070
4056
4026
3961

c III (3)

FIe II (7)

He I (46)

c III, C IV (10)

He II, Ho
CIII,OV
ov(4)
He II (7)

He II (7)

c rII (13)

He II (B)

He Ii (8)

He (1), C III (20, 21)

c Iv (t)
c III (2)

ov(3)
o v (13)

o v (13)

o v (13)

He II (2)

He II (2), I{"
c IV (5)

C III, C IV?
I{e II (t)
c IV (6, 7, 8, 9)

c III (1,5)

C III
He II (2)

c III (e)

He I (14)

c IV (4)

c III (14)

I{e II l- }I I
c III (i)
c II (6)

CIV
He II (3)

c IrI (tB)
c III (21)

c III (21)

c rrl (21)

c rrr (17), o v (4,11)

He IIIH,
c III (16)

c lrr (24)

He II -l- IIe I
o III (17)

lYL, A

JZ,a
10, 3

10, 3

tt,6
49,5
5,1

4,0
4,0
6,3

)

lu,o
)

4'!rc
230,0
94,0
19, 6

54,5

5,6
trn

3,6
90, 0

L84,0
6r6
4,9
5,1
3,7
715
') ')

9,4
.) cl

3,45

0,70
2,44

,o9

8,9

6,6

)

| 14,7

)

Ta6,tr,r4a 3

vv x,
xufcex

I o^,^, I

l=*.'l
,t 440

460
460

530
2270

ZJI

150

180
tB0
310

100

0,39
0,405
0,405
0,4L5
0,42
0,435
0,45
0,455
0,47
0,48
0rB
0,49
0,50
0, 51

0,55
0,58
0,62
0,67
0,73
0,75
0 r77
0,77
t,LZ
t ,18
1,,21-

L,26

l',29
1',34
t ,39
1, r4L
1,45
L,47
t ,53
L,57
t ,59
I ,66
1, r70
1',75
1',77
t rTg
t,80
i. ,81
t ,86

)

ll1,,94
)

2,00
2,L0

1'2,60
4,Lg
4,4'8
4,8I

20 ,80,,,
1,,44

L,82
1,86
3,20
t ,06

3 ,00

23,30
133,30

58, t0
13, t0

40,85

)

I zto
)
2170

L!.750
4 930

t 040

1t 950

430
320

340
230
500

150

220
650

200
245

480

)

fr070
)

t85

3 000

350

370
230

5 800

6 ,28
6,72
4, 36

1,13,2

238,0
8 ,85
6 ,66
7,20

11,00
3 ,36
5 ,03

14,92
4,74
5,88

15,90

1,2,25

28,60

1.,40
5,L4

510

)



Til 6ruqa 3 (oHoruanue)

Fl (^)

3934
3888

3858
3760

3697

c rv (2)

He I, C III
He II (4)

o rrr (2)

CIY

8,8
L,2

cJIaOa

4,05
7,0

2'1.6

93

320

566

2,1'4
2,21.

2,44
2,57

6,00
2,65

9,90
'l'7,95

Ta6rurIa 4

2,50
4,20
l,l7
l,l3
( ,06
t ,06
L,23
L,L5

b/
46

5000
3700

4200
4339
4542
4686
4859
5412
6560

42 F 
-1.1.2G

42 F 
-1.0 

2G

42F- gzG

32D- 42F
421t_ 82G
42F- 72G
42F- 62G

0,34
0,44
0,59

10,00
0,55
2,51l
t, 86

0,32
0, 37
0,4t)

10,00
0, 67

Io,oz
I ,39

0, 28

0,33
0,44

10,00
0,61
0 ,89
t,35

I]pospaqEbrx 06oJIoseH. Boauomuo, aTo o''nrtcs,gercfl cal,rololJrou{eEtreM B
Itu:uvrfr t4686 He II r.nr rer,r, qro B DMr{ccr4ro y 1,6560 A Aae, BHJTaA H.r.

B uonr,ay roro qro o6onouxa, oxpy)fiaroq,afi HD 193793, Moxrer 6r,rrr
EetrpospaqEa AJrfi r4sryqeEr4g B r{eKoTopr,rx Jrr{rrr{flx, cBr{AeTeJrbcrByroT o6Ha-
py?fieHrrbre B cfleKrpe r.rccrreAyeMofi anea4r,r ilyt]Jl1ru uorJrorqerrr{f rra (brroJleToBbrx
Hpa.flx clrJrr,Hbrx aMr4ccrloEr{brx fiuE.L7fr. c IV, C III, o r(oTopr,rx roBoprrJlocb Bbr-
rtre. Hponre roro, [pr4 arraJrr{Be ctreHrpa norJrorqerrufl cr4creMbl Bbr.rIBJreEo
eq,e HecnoJlr,ro a6cop6qufi, rre cBrraanEr,rx c r(oMrroEerrroft O. Croga oruocur-
cs AoBoJrbrro 4r,r{{yana tr ltlttzrfi. rrorrrorqeufix y ]u5829,5 A, upuna4nex{aqa.s,
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6736
6560
5876
5806
5696
5592
5tt1,2

4861.

C III
FIe II f H,
He If C III
CIV
C III
OV,OIII
HeII,OV
He IIf H I

1,35
t ,60
7,48
4,67
L,g7
1,35
{ ,50
t,1.2

tr0:
B3

90
74

95
/t)
7A

5000:
3800
4600
3800
5000
4000
3900
3000

4686
4658
/441.

4325
4267
4200
4070
3697

I{e II
C IV, C III
CIV
C III
CII
He II
C III
CIV

Ta6nnqa 5

62

57

48
72

4000
3700
3200
5000
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@ur. 7. Orsocnteflr,s$t trorolt B r(oErzuyyMe
Ft (L)lFx (5050) Aas HD 193793 uo Aariinn'r

Iftoxz [8]
tr(pyE(ftu- nBMepeHuE ltroxu; crrJIoEHaE Jrr{HrrE npo3e-

<Drr. 8. Cpannenze ua6rrogerunrx oruoctrTeJrb-
sEIx trEreucusrocrefi .nusuu He II (cnrouuax

lr;frEvfi., TeMEtrre xpyrru) c reoperzsecruMtr
r(pecrrrrur- IlJtfi Te:80 000", cBerJrbre *py'-'*r-

[rtr ?e : 40 0000

14686678C/0lt
n He n( 42F)

tro-Br4/{r{r\roNry, ueftrpa.nr,Hox{y reJlrrlo (15876 A) c ypoena 28 P, o6ycloBJrerrHarr
rrorJrou{eErr4e}r B pacmraparorqeftcn o6onosne BBeBAT;r. Ee paccroaHrle onoJro
2400 rctr,lcett. or h5876 corJracyercfl co cltopocrr,ro paclxr4peulrx, uafi4esuofi
rro aMncotrouuoft nuuuu. Bropofi cunrnpfr a6cop6quefi, Ee cBfiBausoft c Hoxr-
nosen:roft O, xnrrerc fi lrvrnvtfl trorJlolqeurra y i,3856 A, rorxe gussyauar.
fleprouauarbno oEa 6sua npuufira Ba JIuEr{Io trorJloqeur,rs f3858 A He II
r(oMrroueurbr O, uo rqareilbubrft auar[a uoxaaaJr, qro gra 4z{{yauaa a6-
cop6quxl ecrr JIuEr{fi trorJloqeEur uefttpanbuoro reJru.fl, BoBur{r(aroq,ar c
ueracra6unbEoro ypoBEE 23^S. Oua EaxoArzrc.E Ea paccrorrsun 2500 nn f cen
or 1.3889.

3. CuexrpaJrbHa.fi xraccn{uraqrrff nourronenr HD 193793

, u onpeAeJreHrre ryuenofi caopocrr{ a6cop6qnonnofi xouuoueutrr

,{nr crexrpanruofr rraccu{una\frfr. awxccvtosuoft r(oMtroueurbr WC uc-
troJrbaoBaubr r(purepr{tr nraccu{nxaqufi, paapa6oraruble Brarcopr [10]. 3ta
nnaccu{unaldr{fl ocuoBblsaercs rrasunu o6pasol{ Ht or1oryesI,r.flx_CIII (15696)/
ICW (1,"5812) r rpaonoft qacrr crrenrpa u C II(1"4267)/C lY (X4787) r ru4uuofi
o6,raorz ctrerrpa.

Corfiacso arr[M r(purepufiM crrer(Tpamurrft r(Jlacc BMEccuoEEoft nouuoues-
rrr HD 193793 or{aabrBaercs 6rzaxulr n WC6. Ho uo Iltrplrue aMtrccnouublx
runuft uccJIeAyeMEIft cuenrp BbIxoAIrr Ba-paMlttr aroft rnaccufruxaquz. Illupuua
DMr{ccuouubrxi nuuufr rrpuMepuo r 100 A AoJDftEa coorBercrBonatr 6onee pau-
EeMy crrexTpaJrruoMy r(Jraccy corJracuo cyqecrByrorqefi- a_aazcuMocru MerfiAy
mup uu oft ,otrccrom o fr. ttur:nfr. I[ cretreEbro uouraa eUu4 

- 
[ 6-1,

Cuenrp ntopuuuoft HoMuoseurbr B ctrcreMe HD 193793 trpeAcraBJleg 14:
Efrtr6fr.rrorJlolqerlrn 6altueposcnoft cepllu BoAopoAa, fillr:r.flvtzI He I u He II
u O III. Oqeuna aKBIIBaJIeETEbIx mlrpIIE trytsufi trOrJloq,eEufl IIpotrSBoAtrJIaCB,
xan o6rrquo, ro pertrcrporpaMMaM AJIE r(arr(Aoft gatr,r ua6ruo4euuft. IIpz co-

294



Ta6nr.rqa 6

6562, 80
6284,00
5895, 92

5889, U5

5875, 95

5829, 50

4B6t ,33
454:1 ,89
447r,48
44:10,00

4340,47
4199,83
41.01 ,74
4026,1.9
3970 ,07
3969 ,26

If*

Na
Na

I ii;
I rrn
lrr"
In3

lHc

| ,,.
lHe

I ,,u

II

II
HeI

0,451
2,06 

|

0,821
1,09
0,62

1,2,70

t ,36
0,48
0,31
L,5L
L,20
0, 5t
'l' r37

0,30

L,40

t ,53
0,51
0,21.

4, r20
0,53
1 ,66
0,27

1 ,30

0,31
0,47
0,42
0,45
0,1.8

0,25
0,1'4
0,05

0 ,23
0, t0
0,23
0,08

0,28

3961 ,59
3933 ,66

"1923,483889 ,05
3858,00
3835 ,39
3819 ,79
3813,50
3797 , 

g0

379L,26
3770 ,63
3759,00
3750,15
Jt,)+rnl
3721 ,t)7
371.1.,97

0 ,19
0,64
0,25
1,09
0,95
0,74
0,25
0,119

0,82
0 ,64
0,51
0,28
0,29

0,L2
0 ,65
0, 26

0,98
0, 95
0 ,67

0, 28

0,80
0, 50

0, 50

0,20
0,18

0,04
0,28
0 ,05
0, t6
0,1.2
0, 15

0 ,06
0,14
0,09
0,Lz
0,05
0 ,07

0 ,06

O III
It (la II
LIe II
HsfHc I
IIe II f IL: I
[Io
HeI
He II
FIro

O III
Hn
O III
Hrz
Hrs
I{rE
Hrs

(Dr)

(D'
(D.)

, FIE

II
I

, IIC
II

, Ilc
, II,

II

FIe

I],
I:I Ca lI 0,18

rrocraBJreHI4I,r I4x He 6r,r.no o6napyE{erro xaHr,rx-.nrn6o r4BN{eHerrr4fi aKBr4BaJreHTHbrx
ur{prrH .rII4Hr4ft rlorJrolqeHr4fl Ba pa3r'rbre Arrr4. SHelasareHTrrbre rxupl4Hur nr,ruraft
rrorJrolqerrr{.rl rrpr4BeAer.rr,r B ra6Jr. ti. 34ecr, B TperE,ea( r4 B qerBepronf croJr6r{ax
AaHbr W ?\1 IIoryseHHbre naK cpeArree rJo 37 cneKTporpaMNraM r{ IrB ycpeAHerrrro-
ro r(oHTypa coorBerctBeHHo, B rrfrroNr - rry6l4ua JrrLr.:,LtL ro.

Ha ocnosaHlll,r [oflyqeHrrlrx anBIrBaJreHTr{bIx rxlrprlu tunuft norJrolu,eHl,r.rl
oqellellbr crlenTpaJrErrnrrlt nracc r{orrfloner-rTbr o raa oruoruer{I4rr IIHTeH0LIBHocTefr
rrl{I{Irfi }"4471 IIe I n ((}u4542 + )"4200)12) FIe II r{ cBerr4x{ocm, rlo rlr.rFrr{rlM Bo-
AopoAa, corrlacuo Aarrr-rbrx{ 14. NI. }touunona [1{]. OruorueHre lle IiFIe II
OKaBaJIOCI; llaBHr,IN{ - 0,6, tITO COOTBeTCTByeT CrreHTpaJII,EOlty XnaCCy O5,5.
13nn4y roro rrro :nu:uritr )u4tt7l IJe I cna6a rr pacnoJraraercrr B fipacHoM KpbrJre
ExlIdccIdI,I )'4447 C IV, noarroinna oura6na B orIeHKe crrexTpaJrLHoro KJracca Ha
-l- 0,5 crierirpaJrbnoro rro4nJracca. CBerLINroc.rs Kor,r[oIreHTEI O, oueHeHHag
rro nor'r6r,rsaqura FI, -l- Hro }. ltl,, onaaaJracb paBHofi -61185, a rro rrr{HrtflM
Hr, IJ6 paBllofi - 6'13.

B cnentpe HII 193793 rrprdcyrcrByror AoBorrbno rrHrerrcr,rBur,re r,relrtsBeaAr{r,re
rlr4ur,rr4 II r,r K Ca II, l)1, D2 Na I ll rrorroca X4430. tr4[rencr.rsuocrb rrx coor-
BercrByer paccro.flHr4ro, corrracHo ll2l,77/t0 nc(no JrrrHr.rr{N{K Ca II) v1350 rtc
(no nunra;rri D).

ltax orrre.rarrocr, Br,rure, Ha6rroAeura (35 cuexrporpaul,r) rpeAbrAyrqrlx Jrer
(c 1922 rc 7947 r.) He AaJrr4 Boal,roll{Hocrr{ orpeAeJrr,rrrr rrepr,roA r{BrlerreHrlfl Jry-
qeBori cHopocrr4. ,("ria onpe4ereur4.rr flyqeBofi cKopoc'rrd 6r,rlu r,rauepeur,r 30
crreKrporpaMM, IIoryqeHHr,rx B TeqeHr4e AByx rfec,flrleB (anrycr-cenTfl6pb
1964r.).,{"ua uauepeuurnr,r6panbr cJre4ylorqr{e Jrr4rrr4rlrrrorJrorq,eurirfl: X4340,466
(H,), ),"4101,738 (Ifb), i.3970,075 (H.), 1.3968;465 H Ca II, 1.3933,664
K Ca II, 1,3889,051 (IJr), 13835,396 (Ife), 1"3797,900 (Hro), ?'"3770,632
(If ,r).

Brtglrcnenr,rr u,. 6strru BblfloJrlrer{br Ha aJrer(Tpouno-Brrlqilcrrare.nr,noft ua-
rur4He <Mr.rncn-1> ilo fiporpail{r{e, cocraBJreurroft I-I. B. Io4onur.rxonl,rxf rr
3. A. Burpr4qeHfio. flplr nrrro4e cpe4uero Bnaqeurafl ar rro BceM JrrrHrrrrM 6],rJrr{
olyqeHr;r BHaqerrl4fl 2r, [olyIIeHHEre r43 r4BMepeEr{ft Jru]r,ufi, },3970,11 (H.)
ra 1,3968 (I{ Ca II), cocrannrrrorqr4x 6;neu4y.. Peay.nr,rarrr rpr4BeAeHr,r B ra6il.7
n ua {rar. 9.
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(Dar, 9. I{alrepenlrx flyseBoft cfiopoc"rr noM-
rloEeErrr O czcteusr HD 193793

zcJZ050 70 90 //0 /J0 x.n.

@rr. 10. To me, qro u Ea puc. 9,''
rro trsMepeEtrsu Max-[oranrga [t]

-t

-+0

Ha Sur. 10 4ra cpaBuer{rrrfl [or(aaaHr,r r{BMeperrr{fi, rrpr,rBeAerrnble B [1].
tr4a paccruorpeur.rfi errdx {raryp, [o-Br{ArrMoMy, Mo?nEo cAeJrarr BrIBoA, qro
aMrItrTyAa r{3MeHerrr4fl ryqeBoft cfiopocrr.r a6cop6quouHoft KounoHeHrhr Aeftcr-
BI{TeJrbHo MaJIa (oxoJro 40 nnf cen) I,I sro rraurr{ Ha6JrroAer{r{E oxBarbrBaror Jrr{rrr6
Hr4CxOAEqyrO qacrb npr,rBoft ?rr.
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florsnrft rrep]roA rrBMeuerrrrfl ?ri. paBen r,rru 6orbrtre 110d. JIyueBa.E cnopocrb
rIo Jltrrrr4ra K Ca II oHaBaJracb paBrrofi - 70 nnf cen. Bepoatuo, cr4creMa
HD 193793 rpeAcraBrrrrer co6oft AoBorrrEo rtrupoxyro rapy, o6patqarcqyrcc.E
B IIJrOCHOCrra op6trTbr rloqrr4 rrepilerrAr,rHyJr.frpEo n ryqy 3perrr4fi. ]t coxareunrc,
Ee IrpeAcTaBJIfieTCfi BOBl\{OErrlr,rM trpOBeCTr4 UsMepeEr{.fi SMr4CCr{OHHriX Jrr,rHr,rft

tr3-3a rrx 6onrmoft urrpr4rrr,r r,r cr,rJrbHoro 6renguporaElrfl. Ho cJreAyer orN(err{m,,
qro r4B aEaJrr4sa 37 cuerrporpaMM B rlrHrepBaJre AByx rrecflqeB He o6Hapylr{eEo
cltoJrbr(o-r1r46y4s aauerEbrx cMerqeHufi cr,rfibHbrx eMuccr4oHrrr,rx noJroc oTrrocr[-
TeJIbHO rfi]d,mfr. rrofJrorr{eHr{fl, 6raroAap.fr rreMy r4 oHasaJrocE, BosNro}KH6rM IIo-
crpor4rr ycpeAnerrnrre r(ourypbr ({ur. I u 2).

B sanrrrosenr4e cqr{raro cBor{M AorrroM [o6raroAapr.{rb A. A. Eoxpuyna
3a rler{Hr,re coBeTbr rrpr,r rroAroroBr(e cTaTbrr r,r f. H. Anexceeey 3a rrorrorr{b B

o6pa6orHe.
10 gena6pr 1968 r..
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i,I SB E C TI{,1 H.PLI1\[C FtO ]t A C T POOI4 S

Tou XLI - XLII,
IIAIE CIT O 1T O E C E P B A T O P U ],I
{970 r.

II3YqEH?IE ATMOCOEPbI CBEPXIITAIITOts
II. KOJIIIqECTtsEIIHbIfl AIIAJIIIS 1 Cyg u s Peg

C . It. 3 e ti u q' .n, o o

Meto1olr npunoft pocTa cAeJIaE aEaJItrs $garuecxux.trapaMeu)oB'-xoro-Pble xapaxTe-
prayror ariroc{ripu cBebxrtrraEroe cserunaocrr;Ib : l Cyg (F8)119 Peg (K2). llcnom,aosaxo
socelrl ctreKTporpaMM trsyrlaeMr,rx 3Be3A' IOilytIeEEbrX B 1'964 r' c Atrcllepctre\ 7:0-
i,O1 A/** n 6orfyce rygiz,6-rrerpororo peS.neitopa ltpnrnrcnoft actpo{rar,rsecrofi oOcepna-

Toptrrr. flponereuo oro?r{AecrBJregrre tr otrpeAeJresnr -sxsusaueuTubre rufipuELr oRoro 2250 u
ZObO nrasirt s o6nacr:r Auuu so;u 11,3660-6845 A gna naxgoft area4rr coorBercrBegEo.
Ilo4rnepxpeuo yBefltrqenue reMtreparypbr noa6yx4erlrx (7u) co cpeAEuM troreEqlraJroM Bo3-

6yrxgenux. Tenuepatyprr aoa6ymgenur grn reftrpa6gblx aToMOB BlIItre' qeM TeMtrepaTypbl

noa6yrxgeura IroEoB. Co6rrogaetcx EepaBeEcrBo 7" ( 7666. Haftgero, sro MERporyp-

6Vneutsas cropogTb F,lrtt ttfrglutfr. trOEoB B CpeAEeM 6O6me, qeM AJIg lnr-ut UeftlrpaJlbEblx
uio*orl- M"*po'ryp6yneurgbre cropooru c yBertrseur.reM lrorenqlrana noa6yrxgen[fl yMeub-

nrarorcfi Ao otrpeAeJreHEoro MtrEtrMyMa.

A STUDY OF THE SUPERGIANT ATMOSPHERE. II. QUANTITATIVE ANALY'
SIS bF ; dyC anO e PEG, fV S. f . Zeinalou.- Using the cirrve^ of growth.methoclran
analvsis'of phvsical parameters characterizing the atmospheres ot lb-supergrants- 

-1' ljyg
ff'Sihnd e P'es"(K2) his been carried out. In 1964 eight spectra with a dispersion ot t'U --
* i.Ol Almm"tateir at the coud6 focus of the 2,6 m reflector of the Crjmean astrophysrcal
oi.?*"iJ* *;^;;"4. i" th" iegion of 11,3660-6845 A about 2250 and 2000 lines have
il." iii"iitiiiJ-;"d ;Ari;i*t-*iatnr have been obtained for each star corre.sqo-ndingly.

tir. irr.r.ur" of excitaiion t.-puiuirr" (7r) with the mean -exc-itation potential.has. been

.,]^tir*.a. tn" excitation temp'eratures of ii'eutral atoms are higher than those of the iones.

Theinequality Fr{Zerrisvalid. Itisfound that themicroturbulentv-elocity,forthle
fi".r-of =io".i ir iu'rgd, oii'thn uru.uge that-for the lines of neutral atoms. With the exci-
;"#;i;;;;;iat lrrfr*ri"g the micr"oturbulent velocities decrease to a oertain minimum.

I4syuerue {uarauecxrax ycnonraft B arMoc{epax cBepxIIIraIIroB IIpeAcraB-

n.ser 6"on1,uroft llurepec s cB.fiar4 c o6uapyx(errl4eM rreroropbrx arroMaJrl ft, trprr-

cyq,ux DTIIM aTMoc$epart, B roM sl,Icile..6orbrtrr4x ryp6yJleurlrbrx cropoctefi'-'-{uynrrrrro 
ryp6y.nerrrr{brx c*opocrefi, remneparyitrr eoa6yxgenu.a (?u),

reMreparyp, ,orriuqw. (Tr) ra ane*pou'oro AaBJTeHI'rfl (lg P") - ocHoB-

rrbrx xapa1repr{crrrn arMod+;i caepxrzrauroB - rrocBfiqeEo Mrroro pa6or.

O4nano xap;Hrep rIBMeEeHE.fi srux uapaMerpoB c 
",ry6u,ofi 

B arMoc*epe
(c uoreuqnaJloM B036yE(4eulln) I43yqeE R EaorogqeMy BpeMeEI'I eqe HeAocrarOq-

io oooro. fllr getanngoro lr3yqegurl yr(a3aggblx trapaMeTpoB BbI6paE]'r troBA-

Hrre cBepxruraHrbr Rrracca cBeiuMocrtr Ib: 1 Cyg (F8) u e Peg (K2)' r, F1
Cnepixruraur ? Cyg 6rr.n pauee xccJIeAoBaH MH6IIIMI{ aBropa-ivlll t1-b1'

HurOoru" nogpo6uo uiroc6epa eroft BBeBAbr 6rrna raccneAoBafla [t. Pafirolt
[3, 4]. Or ucuomBoBaJr crreRrporpaMMEr co cpaBEI{reJIb{o Bblcoftofr AI{Ctrep-

"r"tti 
or 3,B go 6,7 A,lrut' (4nn fiaeurrx sacTeft cnextpa)' Erua uayue,a ctre*r-

p"""L"" 'o6.nacrr, fm700-6750 A. Jlzseftsatlrft cne,1rp aruoc{epr-r
e Peg 6ur r4crloJIbBoBaE roJIbI(o AJIE cpaBueutrs co crrenrpaMl[ arMoc{ep:Apyrux
ase,; [6, 7]. 3ra 

'Be3Aa 
Boo6qe Ee 6bula trccJreAoBaEa troApo6,o'

90R



rt. Pafir [3, 4l o6uapy]rrr4Jr, qro Mu*poryp6y.neuruarr c'topocrb r aruoc$e-
pe ?-cyg p,x-n nuruuft r{oHoB 6o;nrrue, qeM AJr.E x.urtufr. uefirpa.nrnrrx aroMoB.
. H_a oc,oBe pegyJrbraroB, troJryqensrrx pafirolr 

AJr.s y cyg^no nr,rnraau Fe I,
A. Ynaonr,A r{ o. crpyne [8J, cy llly-xyau [9, 10] ycraoo-auou, qro Mr{Hpo-
:ryp6yleurna.fl_cr{opocrs (a,) yiueubrrraerc.E c r;ry6uuoft T rro aHcrrogeHr{r4aJrb-
EOMy 3ar(OEy. tr4cXogn r{3 Toro, qro Arrr r4oHoB u, 1onsrue, qe}r AJrfl ueftrparn-
Hhrx aroN{oB, r4 rlpeArroJlara.rl, qro JrulJurr r{oHr43oBaHlrbrx aroMoB <ra{$errranno>
o6paayrorca s 6oree BepxHrlx cJro.rrx arlroc{eprr, seM rr4ur,ru uefirpa.rriunrx aro-
MOB,. r{eirecoo6paauo 6onee 4erarbrro paccMorperr, xapaKTep r4sMeEe:f.%rr Ut C
rny6unoft r aruoc{epe.

$ 1. MareprraJr rr Merog o6pa6orrrtn

.. B ltprrucnofi actpo$raarmecnofr o6cepnaroprrrrr c aflreJrbur,rM crreftrporpa-
Sou, ycranoBJreHubrM a {onyce xyAa 2,6-ruerpoaoro pe{.rexropa, B reqe,rre
7964r.6r1,1q 

1o'1v,ueubr crenrporparvrMbl AByx raayqaeMbrx anei4 co cpegneft
Ff:I:prrg* ^1^,3".41*y 1, f300 A na u;racru,r(ax Kodak Oa-O' (o "b;;;;1}9999-1999 +) q_2,06 \lnyy Ho ua rrJracrrrunax Kodak Oa-F'1n oo"acrz
?"?,"4875-6845 A). ,{na o6pa6orr(r{ AJrfl xaxgoft BBeBAbr 6nro orb6paHo noqerbrpe ctrer(rporpaMMbr HallJryqlrero HaqecrBa. PerucrporpaMMbr ctrenrpoB
IIoryqeEbr ua rr,ruxpo{oroMerpe B rlp.rlMr,rx rrrrreEcuBrrocr.rrx c yBeruqeHr4eM
25 paa.

flporegerue HerrpepbrBuoro crrenrpa AJr.s usyqaeMr,rx BBeBA [a)fie c ranoft
s_hrcoxofr Aracuepczefi BarpyAlrlrreJrbHo BcJreAcrsue 6flesAr{poBarrrrfl noErypoB
6orr,uruscraa rus:afr. trorJronleurr.a r4 rda-Ba EaJrrrqr{.s MoJrer(yJr.flpEr,rx troJroc.
floaroruy 4na nupa6ornrr MeroArrnr4 yBepeurroro trpoBeAerlrl.tr HerrpepLrBuoro
cuer(Tp-a trctroJrEBoBauca soroMerprauecHufi arnac v. Xznruepa rz p. Brurr.arr_
ca [11], B KoropoM trpr4BeAerrbr perrrcrporpaMMbl crreRrpoB trosAEnlx BBeBA c
gucuepoueft 4 Alnm.

flpu orom4ecrBJrerrurl trr'mft nanra 6rrnra lrctroJrr,BoBarrbr crrucnr4 AJrr4rr BoJrH
creKrpaJrbHrrx nrzHufis cueHrpax F-anea4 (at ur cyg) [1-5J, ctrrrcKrlAJrr{H BoJrE
ctrenrpaJrbgnrx nraurafi B crrenrpax G- ra K-aneaA (gnx e peg) tt}-l7l u ra6_
Jrrrr(hr crrer(rpaJrr,nbrx nunufi. 1lI. Myp tlBI.

Hecuorpa Ea ro qro ul,r o6pa6arbrBaJrr/r cler(Tpr,r c sbrcoxoft 4ucuepcrzefr,
noHTypr,r SEaqrrreJrbl{oro qucJra nusu.fr. trcfia}r{eEr,r r43-Ba 6rer4raponanr.ra.
3xs[saheHTu],re mupr{Hbr arux tlumfr- HeJrBB.a oupeAeJr.rrrr, o6rrsHr,rrr cnoco6oti,r.
O4uaxo qeuTpaJrbubre ocraroqrrble vnTeucr{Buoc.ra y 6onr,uruucrBa ra1r4x Jrtr-
rrafi ocrasaJrl[cr, Eel{cxa}r(elrrbrMrr. floarony 6rr.n r.rcnonr3oBaE TaK rraB6rBae-
n'rrrft lrero4 ocraroqlrblx r4uTerrcr{Buocrefr.. Ita Ka}r{Aoro clenrpa nrr6raparca
,qocraroqHo 60m,urofi pr4 nuuufi, roJrHocrbro cno604urrx or 6,neu4. A"""" A;;gtrax rr'rnuft crporrJrrrcb BaBrlcr{Mocrrr [JrorrlaArlr nuru,rfr. 

^S or qerrpaJrbrrbrx ocra-
ToqHbIx lrETerrcr{BEocrefr, rr..{la ncex ocraJrBrrBrx nraglrfi Ha ocrroBautrrt uBMe-
perlHblx BOJII{qI4H r0 uB ETux SaBI{cI4MocTeft 6r,r.nn rrolyqeubl Belzqunr,LS,
a BareM c noMolr{blo Ar4crrepcl,IoHublx rrHo}r{rmereft oupeAeJreubr ar(BrrBaJleHTr{bre
mupr,rrrbr W 7. Paenmqr4fl BrraqeHufr. W 7, IIoflyqeHllbrx rro paBH],rM crrer(Tpa]r AJrfixaxr4oft BBeBAbr, oKa3aJrlrcb Becbr,ra MaJrbrMr4. floarouy peay6ragr uarsepeuufi
w7 to paBJrr{qEbrM perrrcrporpaMMaM yopeAHflJrr{Cu."6urob [poBeAeEo oro]r(-
AeCTBiIeI{Ile I4 OtrpeAeJIeIILI SIIBI{BaJIeIITHIIe IrrrrpIIHLI OKOJIO 2250 turtttft s rrn-
repBarre Arrr4E Borrrr fui,3660 - 6775 A u.nslCvg rr onorro 2000 tuaufr (nponae
MoJrer(yJrrpnr,rx uonoc) B r{HrepBaJre Arrr{H sorH Il,3gB0 - 6B4b A Ara'e peg.
cne4enrax o6 axsusarerrrr{brx ruuprrHax ou.ouft B crrer(rpax v cyg u 

'e peg co6-
PAHbI B TA6N. I, TAE B TIEPBOIT CrOr6rXE IPI4BEAEHA AJII{EA BOJIHI,I, BO BTOPON{ 

-SJIeMeHTr B TpeTbeM 
- EOMep MyJILTIIIIJI€Ta I4 B SeTBepTOM 

- II(BI{BaJISIITH6IS

rtrr4pr4Hbr (r nu4e rgf .ro'1. oflrocr.me,I"sr,re orura6xra oilpeAeJre,r4rr wr,
cocraBrrrror or_30/*o_-r.pulg!Tx-0_,p6 go 70%o_ypwlgwy- -!,24 gnx y cyg
r.r o:r 5 o/o rrpu 1g W t - 7,5lo 15 0/o npu lg Wi ---!',8 gnr a peg.



3659,51
3659,75
3662,23
3662 ,39
3664,25
3664,62
3669,46
3670,42
3670,81
3671.,28

367L,47
3672,69
3673,76
3674,1.5
3674,74
3675,26
3676 ,36
3677 ,69
3677 ,86
3679,07
3679,35
3679, 67

3679 ,9{
3680, B0

3681,27
3681 ,64
3682,15
3682,81
3683 ,05
3684, t0
3685,04
3685,21
3685, 99

3686, 83

3688 ,45
3689 ,45
3690,45
3690,73
3691 ,55
3692,60
3693,09
3694,00
3694,1.4.

3694,91
3695,05
3695,86
3696,39
36!17 , t 5

FeI
Ti II
Ti II
CrI

Sc II
YII

Hzs
NiI
FeI

Zr Il
Hza

FeI
Hes

NiI
Zr lI
Sc II

Hzz
Cr II
Cr II
CrI
H,,

Ti II
FeI
FeI
TiI
FeI
FeI

Hzo

FeI
FeI

Mn II
MnI
FeI

Hrs
Cr
Fe
Fe
Fe

Hre
Zr II
CrI
FeI

Ca II
Ce II
FeI
CrI

Ti II
Hrz

180

75

75

46

Mynrrr.r-
IIJICT

t0
I
5

4
133

45

5

180
5

ao

I
10
4

t2
L2
45

4
75

5

1,17

390
386

4
5

292
8
7

385
4

48

386
497

807
4

56
216
394
t8
63

229
217

,J

J

---T---
'rCyg I ePeg

I

L,62
2,03
1,85
1,79
1,68
1,83
2,02
7,51.
0,90
0,70

,90
o9

,94
,51

1,73
4.,1,3

2,02
t ,91
7,91
L,34
2,10
1,16
I,B4
L,52
0 ,90
0,94
1 ,59
2,20
1.,43

t ,63
2,08
2,t0
L,57

t ,69
1. ,91
2,25
1,34
2,27
1,62
I ,36
1 ,93
t ,65
2,03
1",68
L,40
L,32
2,53

Ta6rltqa L

1;__lil
Myrttrlr-

IIIET

3698, t7
3698, 6t
3699 , t4
3700,05
3700 ,33
3701,08
3702,03
3702,50
3702,94
3703,85
3704,46
3705,56
3705 ,7 L

3706,21'
3707 ,04
3707,54
3707 ,82
3709,24
3710 ,30
37L1,,22

371.1.,97

37L2,97
3713,54
3714,77
37L5,L9
37 L5,47
3715,91
37L6,44
37t7 ,39
37L7,53
3718,15
3818 ,40
3719,93
372t,63
3721.,94
3722,56
3723,6?'
3724,L0
3724,38
3724,94
3725,49
3725,65
3726,89
3727 ,35
3727 ,62
3728,42
3728,66
3728, 88

7T

491

490

1.16

385
369

46
[32

2S0

5
ot)?

385
177

5

21.

7

228
;J

L2
26
18
20
15

1.24

388
1.7

8

2I
, (r')

5

1J

5

72

1.24

2

534
75
75
21

2L

47
227

24

Zr II
FeI
FeI
TiI
VII

t ,83
7,39
t,34
L,?g
t ,83
1 ,88
t',73
L,34
0,80
2,59
L,51.

1,75
1,93
2,09
L,78
L,67
2,0L
L,75

'1" 173
1',7L

2,62
t ,98
t ,35
1,83
1,73
1, r73
L,70
1,85
1,09
0,97
1,70
L,76
2,06
1",71

2,74.
1 ,91
L,77
1,86
L,87
1',70
L,47
,1, r47
1 ,93
1 ,90
1,96
t',76
I ,53
L,3L

FeI
FeI
FeI
TiI

Hru

FeI
FeI
FeI

Ti II
FeI
TiI
FeI
FeI
YII
FeI
Hrr

Cr II
La II
Zr Il
Cr II
VII
Fe?
FeI
TiI

tr{n II
vII
FeI
FeI

Ti II
Hra

FeI
Ti II
Ti II
FeI

EU II
FeI
IoI
tr'e I
VII
IeI

Ce II
FeI

NIn I

w^.
lgl-.106

#ffxi 
I 

Dueuesr

Wt
lg'-:'190

[runa
BO JlHbI,

A
^{ cvg € Peg
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3729,49
3729,74
3730,46
3730,94
3731, t5
3731 ,98
3732,39
37 32 ,76
NNDA DA

3734,37
3734,86
3736 ,01
3736,90
3737 ,13
3738,13
3738 ,38
3739 ,31
3739,60
3740,42
3741 ,05
374L,63
3742,62
37'43,36
Jl+J,Dl
3744,t0
3744,4)
3745,56
3745,50
3746,48
3746,93
3747,55
3748,26
3743,96
3749,48
3750,15
3750 ,88
3751 ,60
3752,42
3752,86
3753,6L
3754,59
3755,L3
3755,44
3756 ,06
3756,55
3757 ,68
3758, 23

3759 ,08

NIn I
Zr II
IeI
FeI
FeI
VII
FeI
VII
FeI

I:[r8

FeI
VII

Ca II
FeI

Zr II
Cr II
Ire I

Ti I1
FeI
TiI

Ti II
Ire I
FeI
CrI
FeI
CrI
FeI
FeI
FeI
FeI
YII
FeI
FeI
FoI

Hrz
VII

Zr II
FeI
TiI
FeI

Cr II
Cr II
CoI
FeI

Cr II
Ti II
FeI

La II

L,4B
L ,66
t ,85
L,73
1 ,83
1,60
t,94
1 ,91
L,92
.) 12

I ,98
1 ,53
2,1.2
2,04
t,67
2,00
L,87
1.,82
1",73

t ,68
2,1,0
1 ,89
2,09
1 ,66
L,77
L,22
2,15
2,4'5
t ,80
,1, 

164
7,77
2,05
1",77

2,01.
2,93
1,86
t,86
L,62

'',701",94

t ,95
L,64
1',62
1, r47
L,78
2,06
2,08
2,09

B

8
389
228
950

o.)

76

1,5

5

rf

2L

1.02

a)

5

1.7

20
74

107

DD/

L7

72

387

21"

4)
385
4J

5

5

IJ

386
8

5

38ti
2L

2

21.

71,

385
'tt
IJ

20
20
96
74

144
1.)

21,

8

Ta6nnqa 1. (rpogorxteure)

B5.1so

3759,29
3760,?4
3760,53
3761 ,32
3761 , 86
3762,20
3763,00
3763,57
3763,79
3764,09
3765,F4
37 66 ,09
3766,62
3767 ,Lg
3767,99
3768,03
3768,39
3769,62
3769,45
3769 ,99
3770,6',J
3774.,50

377t,98
8772,53
3772,96
3773 ,69
3774,33
3774,65
3774,82
3775,54
3776,06
3776,56
3777,0t)
3777 ,44
3778,06
3778,35
3779,48
3780,39
3780,67
3781,18
3781.,62
37Bt ,93
3782,24
3782,45
3783 ,34
3783,53
3784,27
3785,70

Ti II
VII
FeI

Ti II
Ti II
FeI

Gd II
FeI
FeI

Fe II
EeI
FeI

Cr II
FeI

Zr II
FeI

GtI II
CrI

Ni II
FeI
Hu

FeI
Zr II
NiI
YII
FeI
YII
Ti II
FeI
NiI

Ti II
YII
FeI
FeI
NiI
VII
FeI

Nd II
La II
FeI

Ce II
FeI

Zr II
FeI

Fe II
NiI
FeI
FeI

2,1'0
1",92

t ,83
21.0
t ,96
1 ,60
1 ,63
1',79
2,09
L,94
t ,95
L,26
t ,90
2,03
L,5t
4',72
1 ,58
7,28
1 ,88
L,32
2,85
1,,25
1,,48
1,,45
1",45

L,5l.
2,00
t ,96
1 ,96
2,\1"
2,00
t,B9
4",37
L ,63
1.,67

,89
,90
,ZL

1,70
t ,59
L,4a_

1',46

t',64
2,03
t ,91
1,49
L,76

1.3

2',1,

/o
13

1.07

705
I

1,28

2'1.

29
608
226
20
21.

3t
73

.)

42
4

387

2
607
44
1.5

100
386

I
t2
73

.).)

72
8

432
223
15
2t
74
t9
55
74

163
917

44
388

L4
30

607

608

301



3785 ,95
3786,33
3786,67
3787 ,L6
3787,88
3788,70
3789,L7
3789,49
3790, 09

3790,75
3791 ,50
3791 ,73
3792,15
3-tg2,BZ

3793 ,35
3793,60
3793,87
3794,34
3795,00
3796,47
37gti ,89
3797,90
3798, 5t
3799,54
3799 ,81
3800, !)4

3800, 73

3801,09
3801,68
3801,80
3804,01
3804,79
3805 ,34
3806,20
3806, 76

3807 ,L4
3807,53
3808, r 2

3808, 7:l
3809,59
3810,75
3Bt1 , B0

3812, t8
3812,96
3Bt3 ,39
3813,94
3814, 58

3815,43

FcI
Ti II
jre I
llc T

EcI
YII
FeI
CrT
Irc I
IeI
lrc I
FeI
Fe
Fe
Fe
Ni
Fe
Fe
li'c

Ti
Fe
Ire
Fc
Cr
Fe
Ire
Fe

Ni
Fe

Zr II
Ti II

FIro

FcI
Ite J

Ti II
I,In II
Zr II

(le II
FeI
lln I
FeI
FeI
YII
FeI
Ti II
FcI

Ti II
CrI

lw,
I lq .".106

IJIET I I

l rcvg | .p.stl
177

L2

22
916

21

7

28t)

4L

22

D'Q

70lJ

287

74

3BB

4
367

L77

21.

l'l
1,2

2

2L

2l

t4
ll

165
,i,|Jl

JD/
702
139

608
731

224

59

222
6

665
701,

6t
22
22

176
t2
71,

L,94
t ,99

'1" r97
,1. 

r78
2,00
2,00
L,72
L,64
'1 ,97
1,87
L,4g
'l' r57
1.,7L

1 ,66
L,84
L,97
t ,63
7,77
1,92
L,79
1.,87
2,84
4',gz
2,00
I ,93
1,20
t ,39
i.,35
'!' r5L
'l',76
1,69
1.,51.

1,89
L,B2
t ,88
1,99
1 ,89
t ,59
t ,81
4",64
1,81
t',70
1,00
2,03
1 ,99
4",82
2,02
,1 ,74

,[:ruua
BO JIIIbI,

I

Ta6rr.rrtra 1 (rpogo:r,+teulre)

Myfibrr.r-
IIJIET

BT

20

608

222
ti

44
224

4
2{,)

20
70

128
45

3

2'21,

224
3t

3

7

bt
20

2

1,2

16

'Q
529
995

20
45
70

I
'tt
'1 t

20
t24
34

703

dJ

176
156

224
Jt)

3815,84
3816,34
3816 ,87
3817 ,84
3818,34
3819, 84
3820,42
382L,1.8
3821 ,83
3823,51
3823,99
3824,07
3824,44
3824,91.
3825,8J
3826,42
3826,96
3827 ,82
3829,35
3829,77
3830,75
3831 ,69
3832 ,30
3832, 89

3833,22
3834,22
3835 ,38
3836 ,03
3836,76
3838,29
3838,98
3839,25
3839,61
3840,43
384i,05
3842 ,03
3843,00
3843, t6
3843,80
3844,48
3845,L7
J,JZIC ,4u
3846,00
3846,51
3846,94
3847 ,32
3848,29
3848,59

IeI
FeI
Coi
Clr I
YII
Zr Il
FeI
FeI
FeI

tr'In II
VI

FeI
FeI

Fe II
FeI
CrI
\T II
FeI

r'Ig I
FeI
FcI
NiI

tr'Ig I
YII
\/I
FeI

He
Ti II
Zr Il
l,Ig I

Nd II
FeI
lie I
FeI
FeI
CrI

Sc II
Sc II
GCl II
VII
FeI
CoI
FeI
YII
FeI
VII
FeI

Ce II

45

86
40

7

2,05
t,86
1,,34
t ,85
t ,88
t ,93
2 ,03
t ,92
l. ,89
L,70
L,72
1',84
2,07
t ,91
2 ,09
t ,60
L,i6
2 ,00
2,0')
I,74
t,75
1 ,8:l
t ,93
t ,8i
1,7$
1 ,99
3 ,02
T,B4
L,84
1,5:i
t ,63
t ,82
1 ,61
1 ,95
i ot

t ,61
l,g7
[,E4
L,57
r,D/
t,75
1,84
t.4,e
L,75
t ,86
1 ,53
1,75
I ,72

lYr
lg ----- .1go

"--;l;
Arurra

BO JIHITI,
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3849,02
3849 ,96
3850,82
3851 ,74
3852,57
3953 ,07
3853,46
3853,65
3854,37
3855 ,32
3856,02
3856,37
3857,00
3857,63
3858,30
3858,90
3859 ,21
3859,91
3861,16
3861 ,:i4
3862,59
3863,32
3863,74
3865,52
3866,54
3866,74
3867,21
3867 ,92
3868,24
3868,39
3869,04
3969, 56
3871,75
3872,15
3872,50
3873,12
3873,76
3974,05
3875,26
3875 ,80
3976 ,04
3876,97
3878 ,02
3878, 28
3878,57
3879,22
3879, 60
3880,34

La II
FcI
FcI

Nd II
FeI

Zr II
FeI
Si II
FcI
tr'e I

Si II
FeI

Ce IT
CrI
NiI
CrI
FcI
FcI
(lo I
FcI
Si II

Nd II
IcT
FcI

ilr II
VTI
Fe
Fe
Fe
Ti

Nd II
FeI
FoI
AII
EeI
CoI
FeI
FeI
TiI
CaI
FeI

Ce II
FeI
YII
FeI
(ir I

Cr II'
AII

Myrr,ru-
II JICT

t2
20

22
]U

BT

429
4,

567

283
L

4

{58
69
Dq

138

175
4

283
I

27

280

20
130

LI
488
221,

430
175
34

284
429
s4
20
1B

175
t20
L5
26
22
B2

20
7

4
138

54

1,71.
t ,98
1 ,99
t ,59
1,89
t ,56
1.,28
7,46
7,84
t ,53
t,85
2,10
1,79
1 ,26
I ,99
1 ,60
1,87
2,08
1",64

r,70
I,77
7,70
t ,85
2,02
1 , ti:i
1 ,82
t,tjo
1 ,50
/ t,l

0, 96

[,26
4.,76
t ,90
,1" 

r72
2,02
1,86
t ,91
I ,90
1,36
I ,66

,1,,76
1,30
2,02
t,gg
2,07
1',20
1D 30
1,30

;;
I

Ta6rnr{a t (npogotmerue)

,{rlrua
BOJIIILI,

A

3880,76
38gt , 86

3882, 28

3393,29
3883,43
3884,35
3884, 84
3885,1 5

3885 ,41
3886 ,28
3887 ,05
3888,51
3889 ,05
3889,92
3890, 84
3891 ,92
3892,89
3893,39
3893 ,92
3894,49
3894,97
3895,65
3896,11
3897 ,44
3898, 0t
3898 ,48
3999, t4
3899,70
3900,54
3902,39
3902, 55

3902 ,95
3903,27
3903,77
3905,52
3906,48
3907,1.0
3907,65
3908,03
3908,54
3908, 68
3909 ,83
3910 ,84
391.2,20
3972,32
3913,46

Srn II
tlo I
Ti II
CrI
VII
FeI
VII
FeI
ZrI
FeI
FcI
FeI

Hs
FeI
FeI
IeI
FeI
Irc I
Fc
Fe
Co

Fc

39i.4, 33

39[4,4f

Fc II
.Fc I
FeI
TiI
VII
lrc I

Ti II
Gd II

VI
FeI
VII

Zr lI
SiI
FeI

IIU II
Ti II
Pr II
Fc II
FeI
FeI
FeI
VI

Ti II
Ti II
VII

lte II

My;rrrr-
IIIET

10

18

34

20

282
,D

430
7

4
20
45

2

564
280

I {?

430
175

566

18

4

429

20
L?,

4
,14

t9
4J

45
11,

7

4
5

()a

1,1,

.)0

153

364
284
4:
97
.14

1.,49

7,75
I ,96
L,57
7,75
t ,66
1",62

1.,70
1",75

2,07
1,94
1,81
2,Bll
1 ,53
l,7g
t ,66
1 ,54
1 ,85
t,89
[,44
1 ,50
2,03
I ,91
t ,58
'1 ,u5
L 

'1t6t,t)0
2,0:)
2,05
7,29
I ,14
1 ,77
1 ,93
7,73
1,84,
1.89
t ,68
L,57
t ,68
t ,69
1,59
1,66 

]

1,50 
|

I ,65
1 ,60
t,85
1 ,60
1',92

Wt
Ig-: '19e--t---

rCygl ePeg
I

4nltra I

uo.n Hbr, 
I 

Sncmenr

Wt
lg --- .160

Oreueur
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3915,94
391 6 ,41
3916 ,73
3917,18
3918,31
3918,64
3919 ,06
3919, t5
3920,26
392L,02
392L,54
3922,91"
3923,50
3924,64
3925,t5
3925,64
3925,94
3926,49
3927 ,92
3930,29
3940,32
3940,88
394L,49
3942,[5
3942,44
3942,74
3943,34
3943 , 88

3944,00
3944,74
3945,21
3945,96
3947,00
3947 ,5'J
3947,83
3948,10
3943,48
3949 , t0
3949 ,95
3950,35
3951 , t6
3951 ,76
3951 ,96
3952,60
3953,50
3953,86
3954,74.
3955,35

rZr lI
YII
Fe
Fe
Fe
Fe
Fe
Cr
Fe

Zr II
La II
FeI

So tI
Ce II
CoI
FeI
FeI
YII
FeI
FeI

Ti II
FeI
CrI

Ce II
FeI

Ce II
FeI

Ce II
A1 I
EeI

Fe II
CrI
FeI
FeI

Sm II
FeI
FeI

La II
FeI
YII
FeI
CrI
VII
FeI
FeI
FeI
FeI
FeI

Myfibrll-
TIJIE I'

Q

190

131

364
364
Lt
4
4

97

20

LO

364
57

234
1.

361

o

1"34

56{
361

JU_1

560
41.

72

6

661

136
t0

278
770
362

606
562

Wt
rd ----i: .roor '";;F

1,89
t,89
I ,80
,1 ,85
t ,85
1",79

L,79
L,43
t ,99
L,64
t ,55
L,94
t,20
1',15
t,l7
1 ,55
t ,55
1,01
L,7B
1,,45
0, 92

1,,28
1,,34
7,43
1 ,56
1,37
L,23
t ,31
t ,B4
t ,69
L,79
0 ,99
t ,59
1 ,69
t ,56
t ,68
I ,83
t ,91
[ ,81
1,92
1,78
t ,53
{ ,91
[ ,81
L,64
1,,1,4

1,09
1,57

3955,95
3956,45
3956 ,68
3956 ,90
3957,02
3958,24
3958 ,60
3960,28
3961,52
3963, t0
3963,69
3973,65
3974,4.6
3981 ,62
3981 ,99
3982,59
3983, t3
3983,69
3983 ,96
3984,37
3984,76
3985,39
3985, 58

3986, t8
3986,75
3986,82
3987 ,09
3987 ,63
3988, 51

3989,06
3989,80
3989,85
3990 , t0
3990,37
3991,12
3991 ,67
3992, 39

3992 , 84

3993,40
3993, 82

3994.,00
3994,11
3994,50
3994, B3

3995,49
3995 ,74
3995,99
3996 ,26

FeI
FeI
FeI

Ce II
tr'e I

Zr II
NiI
FcI
AII
FeI
CrI
leI

Fc II
FeI

Ti II
YII

Sm II
AI II
tr'e I
CrI

Zr lI
FeI
TiI
FeI
NIg I
MnI
IIn I
Ti II
La II
Sc II
VII
FeI

Nd II
FeI
CrI
CrI
FeI
CrI
BaI

Ce II
FeI
FeI

La II
Pr II
So II
La II
leI
FeI

Aunna
BOJHbr,

^i.

Ta6nuqa 1 (npogotxteut'te)

MyrbrI{-
IIJIET

L7

10

606

20
1"24

430
430

4
42

40
4

48B

604
278
176
562
t6

150

913
1

562
38

709
,o

428
1.'r

6

J.1

,11

38

7

661

188
560

1/
c,

4.1"

40
8

JZ
768
t9

527

3B

38
604
b/

B

IZ
560
5/t)

78

4"r

t6
27

275

561

L,57
t ,65
1,65
l',64
1,65
t ,83
t ,93
L,07
L,BZ
1",24

0,94
L,43
L,57
1,70
1 ,80
t ,93

t ,93
L,46

1',82
I,46
1',57

1 ,63
t ,69

1,90
1,80
t ,60
'I.,,82

1,64
1,50
t,89
1,51.
L,B
1,26

L,47

'l' 167

L,40
t ,6{.

L r78
1',79
l.,72

Wt
k-: 16';tr

I ,66

2 ,03
1',78

:I ,67
1,88

t ,85
I ,87 1,

I

L,84
t ,68
1",82

1',77
.I

2,151

1 ,82
1,,94
t ,70
1,70
I ,63

1,88
L,gz
1 ,Bo

L,84
L,84

f[uuna
BO JI HbI,

A
Snenteur 3ireMeIIT
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3996,60
3996,90
3997 ,39
3998,05
3998 ,63
3998,98
39gg,24
4000,46
4ooL,o4
4001,44
4001,66
4002,06
4002,55
4ooz,g4
4oo\,76
4oo3,78
4004,01
4oo4,g7
4005,24
4005,31
4006,76
4oo7 ,27
4008 ,05
4008,L7
4003,60
4008,92
4009,7L
401,0,77

401,1 ,4L
40Lt,71"
401,2,1,2

4012,37
401,3,24
4013,64
40t3,82
4014,48
401.4,66

40t4,89
4015,38
401.5,50
401.6,43

401.7,15
4017 ,56
401.8,1.0

401.8,28
4018,82
4019,05
4020,05

FeI
Ce II
CrI
FeI

Fe II
ZrI
VII
FeI
TiI

Nd II
FeI
FcI
FeI
FeI
FeI
TiI
VII

Sc II
TiI
Ire I
FeI
FeI
FeI
FeI

Ti II
TiI
FeI
FeI

Sc II
CrI

Ce II
TiI

Ni II
Fe
Fe
Ni

trIn
FeI

Nd II
FeI
FeI

ScI
FeI
FeI
EeI
TiI

Zr lI
Ce II

Myurr:r-
IIJlET

486
43

603
320
277

187
29

t6
L2

21"9

21,8

153

601

14.

t86
557

486
8

268
1"57

185
L2

560
527
1,7r

5

560

19

219
556

20 l,jss. E(plrnrcxoil o6cepnar., r. XLI-XLII

7

945
278
276

L2

16

57

426
193

268
1U

2S

46
I

728
188

t ,93
1,89
[ ,83
t ,93
L t78
t ,80
0 ,95

1",76

1 ,80
1, r4L
1 ,85
1 ,58

1',41

1 ,84

L,61.
1 ,68
I ,69
I,1'B
4,,46

'L r37
1,50
L,87
t ,35
L,23
1",[2

2,04

1,37
1 ,63
t ,93

f ,34

I ,69
1 ,:13
L ,76

1',72
4 ,67
1 ,08
| ,27
t ,03

Wt
lg --- ''-. 1go

I,60
t,B0
t ,83

,L 
rg4

'l' r74

t ,83
1,69
t,60
1 ,9L
!',26
,.'66
t',64

7,67

2J0
1,97
1176
1.,90
I,90
1 ,69

1,89
t,90

2,02
L,82
L,34.

t ,91
t,83
L,82
t ,56

L,72
t',67
1,67
L,79
1',67
t ,90

4. ,79
1 ,58

Ta 6rnqa L (upo1<llrmeurte)

,u 1. 1e.

4020,49
4020,87
4020,90
4021.,33

402[,86
4022,05
4022,26
4022,74
4023,23
4023,39
4023 ,68
4024,1.0

4024,45
4024,57
4025,L3
4025,87
4026,L6
4026,53
4027 ,1.0
'4028,33

4029,64
403 0,1 9

4030,75
4030, 90

403L,35
403r,73
403L,75
4032,63
4033,07
4034,10
4034,49
4035,63
4035,73
4036, 37

4036,77
4036 ,80
4037,29
40:17 ,66
4037 ,72
4037 ,90
4039, t0
4039,57
4039,94
4040,24
4040,65
404L,36
404L,67
401+2,25

FeI
Nd II
CoI

Nd II
FeI
NiI
CrI
FeI

Sm II
VII
SoI
FeI
Zr II
TiI

Ti II
La II
CrI
TiI
CrI

Ti II
Ti II
FeI
MnI
FeI

Zr II
Fe I\
Ti IJ
FeI
MnI
Zr II
MnI
v iI.
un rf
FeI
V III
cr rf
CrI

Cc II.
I

Fe If
Gd II
CrI
VII
Fe ,9

Zr II
FeI
[,In I

Sm II
CrI

MyilbrE-
IIJIET

913

t9
16
36

278
238

268

556
4

7

277
54
1"2

1,1

42

185
J/

B7

87
72

2
943
42

427
185
a
,

42
2

i', t8
'l' 146

1 ,39
1,,87
t,32

t ,50
t ,90

1,28
L,75
1,73
2,03
0,99

L,B7
4',87
I ,99
2,04

t ,69
7,92

t ,81
2,05
4,,57

2,03
t ,96

1 ,85

1.,22
t,t6

l',22

I ,39
1",34

1,37
1,87
L,84
L,26

t,89
1",73

I ,59
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4220,04
4220,05
4220,34
4221,57
4222,2L
4222,4L
4222,73
4223,02
4223,47
4224,09
4224,1.7
4224,50
4224,51"
4224,79
4225,23
4225,46
4225,75
4226,42
4226,72
4227,34
4228,7L

Fe II
FeI

Ti II
FeI
FeI

Cr 1I
CrI
FeI

Zr lI
CrI
VII
VI

FeI
CrI
CrI

Zr lI
PdI
FeI
ZrI

Ce II
Sr 1I
FeI

Nd II
FeI
FeI
FeI
FeI
VII
Fe
Fe
Cr
Fc

ZT II
CrI

Gd II
CrI

Cr It
Fet
FeI
VII
TiI
VII
Fe
Fe
Fe
Ca

Ti II
FeI

Ta6ruqa I (rpogo.nxreulle)

Myflr,rn-
IIJIOT

,,)

689

J,)
9

352
26

245
689

4L

248
25
24

152
toti
133

1.5

7

355
45

203

Aulura
BO JIIIbI,

A

SreMeHr

L,79

L,70
I ,61
1',48

1 ,61
1 ,83

( ,69

1,Bo

1,,L2
1, r82

t ,55
,,::

2,07
1 ,83
t ,35
1',67
1 ,01
1, r78

1',57

1',62

,,,87
1. ,7 1"

1',42

'Lrll

L,73

1 ,90

t,Oo
{ ,91.

Z,L0
1',82

-I
1,841

t ,65
2,Lt
t ,86

1,B2
L,B4
I ,80
1 ,65

1',9L

2,02
t ,65
L,B4
1 ,95
'r, /0
t ,86
1 ,85
t ,90
2?L5
2,L5
L,77
'l' r92
t ,63
1 ,96

1,Eg

'L,dt
t ,93

t,e.r
L,87

4229,52
4229,76
4230,29
4230,58
4231.,04
42:lL,t6
423r,52
4'23L,64
4232,22
4232,72
4233,16
4233,b0
4234,25
4234,52
4234,52
4235,1-4
4235,84
4236,82
4237 ,08
4237 ,71"

4237 ,78
4238, 03

4238 ,38
4238,79
4238, 8t
4239,31
4239,36
4239,84
4240,35
4240,37
4240,70
424l,tL
4242,38
4242,72
4242,73
424'l ,36
4243,78
4244,53
4244,80
4245,25
4246,02
4246,09
4246,82
4247 ,31.
4248,22
4248,67
4248,72

CrI
FeI
NiI
YII
FeI

Zr II
CrI
FeI

Fe II
FeI
VII
YI
CrI
MnI
FeI
YII
Fe
Cr
Ti
Fe

FeI
FeI

1,

J

57

693

1.72

800
41.9

25
994
482
248
L52

BO

1,32

1.41.
,1.32

3t
689
689

30r

693

tt8
352

2

JJ
690

,f,

2,L3

L,77

La II
NIn II

IeI
Zrl
FeI
FeI
Zrl
FeI
CTI
FcI

CT II
Ce II
FeI
FeI
FeI

Fe II
Ni II
FeI
FeI
FeI

Sc II
FeI
FeI

Ce II
FcI

t
1.,76)
L,95 |

l
t ,93

310

Mylsru-
trfl07

649
41.

106

478
136

Z5

647

99

254

27

152
z5

o

L78
na

1,72

TB

19
1,32

252
689

41,

2

ri93

1D

907

1B

45
764
1,78

351

31

5B

649
906
s94

,1,2

q

352
649
906

7

1,72

482
I

939

L,43
t ,50

rJr
L,40
1,."26

L,44

2,09
t ,91
1,44
1,,17

t ,50
t ,99

[,43
t ,01

1 ,61
1,,67

L ,77

t ,05

t,B0
1',40

1,16
1,,02
{ ,85
1 ,50

1,,1,4

t ,06
0,94
1,,26
1 ,68
L ,60

2,L2
t ,85
L,52
1',51

Wt
1g I-.10,;l;;

tJs
1',72

L,72
1 ,5SI

I

L,64

L ,87
2 ,03
L,B7

1 ,821
I

t ,90
2,07
7 ,71.
1,,94
1 ,831

I

L,78
t,93\

I

{,65i
I

1. ,82

t
I

1 ,80
t ,56

1 ,92'[
1,861

2,00
1,98
t ,90

-)

,) (\)'

t, B2I

J

Wt
lg ----::-' 16r



4249,32
4249,33
4249,81,
4250,1.2
4250,79
4251.,88

4252,30
4252,62
4253,35
4253,36
4253,93
4254,34
4255,49
4255,50
4255,78
4256,21.
4256,32
4256,79
4257,36
4258,15
4258,32
4258,52
4258,62
4259,15
4260,13
4260,47
426t,35
4261,92
4262,67
4263,[3
4263,1.4
4263,50
4263, 83

4264,20
4264,74
4265,26
4265,92
4266,73
4266,97
4267 ,83
4268,74
4269,02
4269,28
4269,50
4'270,t3
4270,L8
4270,3L
4271,75

Myllru-
IIJIET

Fe

Cr
Fe
Cr

FeI
Hf II
(lr
Fe
Fe

Fe
Co

Cr II
Ce II
Gd II

LL7
39

155
152
42

21.6

I
3t
ll

46
905

,t.

416
105
8t

790

[72
,1.102

'],.3'],.

28
t

252
351

1,37

476
,t52

96
3t
nl

'1.62

247
1.7

24
692
993

993

23

80
273
482
649
240

31,

76

251.

204
215
152

ti+
2,00
1 ,39

1',70
1',25

,no
L,1.9

1",32

1 ,32
I ,35

1,93
t',74

1,74
4.,10
1. ,69
2,00

1,86
0,96
1,09

l',L7
1,06
1',L8
0,98
'l'r75
L,04
,l, 

r,l,g
7,48
,1 ,57
/i',4L

1,30
1.t62
1,27
1,30

1, r94

Ce II
FeI
FeI
FeI
CrI

Fe II
FeI
TiI
Fe
Cr
Fe
Fe
Cr

Cr II
Sm II

TiI
CrI

Cr II
VII
Fe
Fe
Fe

Mn
Zr Il
Fe
Fe
Fe
Cr

Cr II
La II
TiI

Ce II
FeI
FcI

Ta6nr.rqa I (npogorrneuue)

tjs
2,L5

1
1,59 I

1 ,69
') (t)

2,L2
L,77
{ ,95

4',72
2,10
L,70

1',74

1 ,60
1,56
L,62

2,1"2

2,46
t,73

t ,86

tjt
1",72

L,7I
1',73
1,83

L,82

1.,92
1 ,86

4274.,76
4273,31,

4273,87
4274,80
4275,57
4275,64
4276,68
4)77 ,4L
4277 ,68
4278,23
4278,83
4278,94
4279,48
4279,86
4281,03
4281.,09

428L,37
4282,40
4283,OL
4284,21
4284,4L
4284,68
4284,72
4285,44
4286,00
{1286,44

4286, 5t
4286,97
4286,97
4287 ,40
4287 ,7L
4287,89
4288,1,4
4288,,1.6

4288,78
4288,78
42?,8,96
4299, 06

4289, 36

4289,72
4290,22
1*290 r87
4200,93
429L,46
4292,L3
4292,67
4293,14

FeI
Fe II
FeI
CrI

Cr II
La II
FeI
FeI
FeI
FeI
TiI

Cr II
FeI
FeI

Cr II
Mn
Ti
Fe
Ca

2,03
t,Bg
1',1'2

1 ,96
1,79

4',25
[,34

L,76

1, r20

t;,
,1,,43

1',87
L,73
i ,68
1 ,39

1,58
1',25
,.,32

1,,44

1,,40

1 ,95

1 ,05

L,48

t, 83

\ r92
2,08
1,,46

1 ,59
1,32

t ,19

zlt
l,BgI_I
1 ,83
1, 85

1
J

1.,71.

t,Bg
t ,89

1 ,88
2,10;

)

1 ,93

1.,84

t
L

t,85J
1 ,80
1.,88

(,!t7 i
)

I
)

\
1 ,791
1,87
I ,89
1 ,93

1
j

2,L\
2,1'L

Cr II
Fe

Ni
Cr
Fe
Ti
Fe

Zr II
La II
FeI
TiI
TiI

Ti II
Fe
Ti
Ti
VII
Fe
Ti
Ca

Cr
Ti II
FeI
TiI
FeI
FeI
TiI

Zr lI

42
,)a

478
L

3t
40

976
214
1"72

691

252

4"7

993

351

t7

44
7L

5

31

41,7

B6

96
597

44
414
69

75

976

44
45
20

ZIJ
4J
45

t9
21.4

44
5

1,

4L

351

44
c

70
7g

tt0

,u 
*ir.r,

L

,4rutra
BOJIIiBI,

A



Ta6,rnqa 1 (rpogolxeuue)

ruS.16,
W'1

lc --I- . 108

MyJItru-
IIJIET

MyflbrR-
IIJIET

4294,10
4294,12
4294,76
4294,78
4296,05
4296, 30
4296,56
4297 ,05
4297,73
4298,04
4298,66
4298,98
4299,24
4300 ,05
4300,56
4301 ,08
4301,92
4302,52
4303, {6
4303,57
4304,55
4305,13
4305,44
4305,71
4306,72
4306,94
4307 ,74
4307,90
4307,90
4308, 94
4309,32
4309, 62
4312,55
4372,96
4314,08
43t4,28
4314,35
4314,97
43{5 ,08
4316,26
4316, B0

4317,32
4318,65
43,1.8,87

4319,45
4320,52
4320,59
4320,74

4320,96
4321,24
4321,61
4321,65
4322,51

4323,28
4323,44
4325,01
4325,74
4325,76
4326,74
4326,76
4326, 98
4327 ,92
4328,91.
4329,54
4330,26
4330,70
4331,23
4331,64
4337,79
4332,56
4333,28
4333,76
4334,77
4334,84
4335,46
4336,25
4337,04
4337,56
4338,26
4340,73
4340,47
4341 ,01
4347,36
4342,23
4343,22
4344,29
4344,50
4345,85
4346,55
4347,85
4348,1 1

4348,93
4349,78
4350, 83

4351,05
4351 ,76

Ti II
FeI
Sc I1
Zrl

La II
CrI

Fe II
CrI
CrI
FeI
Til
CaI
IeI

Ti II
TiI
TiI

Ti II
CaI

Fe II
Nd II

FeI
FeI

Sr II
Sc II
Ce II
TiI
CaI

Ti II
FeI

Zr lI
Ba II
YII
MnI
Ti II
Sc II
Fe II
TiI

Ti II
FeI
VII
Ti II
Zr II
CaI
FeI
FeI
FeI
CrI

Sc II

20
47

t5
45
53

t46
28

64
247
520
At

5
152
4l
AL
At
4l

5

27
10

414
272

3

t5
,1,

a
5

4't
42
88
l'j,,

b'
23

4'1.

15

32
45
4t
7'1.

23
94
40

5

2t5
2'L4
691

96
t5

2,07

I ,89

1',62

2,01.

1,38
I ,55
1,46
7,92
1,99
2,L0
l,6l
L,5t
2,OZ
1 ,86
2,01
7,74
1 ,33
1,62
1, 89

1,90
1 ,58
1,38
2, 0B

2,00

7,54
1 ,85
l',92

2,04
2, 0B

{,88

2,00
2, 03

1 ,84.

1,57
1,80
1.,41.

0, BB

1,99

,1 
,92

t ,65

2,01
{ ,86
I ,86

,:n
1 ,80
I ,81

r,gs

1, 96

zis

t,85
7,73

1 ,93

I ,98

2,01

'1 r77
1,64

l,g2

FeI
Ba II
FeI
TiI
FeI

Cr II
FeI

Ti II
Ti II
CoI
NiI
VII
CrI

Zr IL
La II
VII
TiI
FeI

Ce II
FeI
CrI
FeI
CrI
H
VI

Ti II
Zr II
FeI

Ti II
CrI

Sm II
FeI
FeI
AII
FeI

Ce II
Ti II
CrI

Fe II

41

B3

1.77

235

25
B

79
,1.5

2

42
7

413
43

557
JI

70
s4
41

168

52

176
,1"32

24
36
43

477
B9

4t
,(,
70

64
I
5

32
9B

6U
20
22

598
B2B

7

414
59

94
22
27

2,04

1, {8

,1,,34

0,92

2,01
2,04

1,44

1,46
1 ,35
1,,19

l,B4
1 ,93

7,40

1,77

1,02

0,98
l,B4
1,67
1,44

2, Bg

1,75
1,08
1,27
L ,95
l,B4
7,07

'l' r37
7,32
0,97
7,04
,t 

126
7,79
1,75
2,00

1,72\
I

1,97

I
1,80J
t,83

\
l

I
I

,tjs

I ,61
I ,58
t,83

I ,89
t,B0

1
I

t ,90

l,7g
I ,59
2,04
t ,83

2 ,05

2,08
i. ,86
{. ,93

2,05

7,92

l,ss

Ti II
CrI
CrI
TiI

La II
Sm II

TiI
Sc II
FeI

EJIEEa
BO JIHbI,

A



4351,89
4352,73
4354,60
4355,09
4355 ,30
4355,94
4356,76
4357 ,53
4358,16
4358, 50

4358,73
4359, 63

4359,74
4360,80
4360, 81

4361,66
4361,9t
4362,04
4362,70
4362,95
4363,52
4364,01
4364,14
4364,66
4364,87
4367 ,65
4369,40
4369,77
4370,27
4370,96
4371,27
4372,22
4373,56
4374,45
4374,82
4374,94
4375,54
4375,93
4376,79
4378,23 

|

4379,23
4379,78
4382,17
4382,77
4383,54
4384,33
4384,54
4385,38

MgI
FeI

So II
CaI
TiI
v

Cr
Fe

Nd II
FeI
YII
CrI

Zr II
ZrI
FeI

Cc 1I
CoI

Sm II
Ni II
CrI
VI

YII
CrI

La II
CrI

Ti II
Fe II
FeI
VII
Zr II
CrI

Fe II
FeI

Sc II
Ti II
YII
CoI
FeI
CrI

Sm II
VI

Zr II
Ce II
FeI
FeI

Fe II
NiI

Fc II

Mynbrtr-
IIJIET

t4
71.

t4
J'

t74
5

r30
994

10

4t2
5

79

31

903

157

7,78
7,78
1, 33

0, 89

t,77
1 ,05
,1,,45

1 ,68
7,82

7,78
l,t3

7,44

I
45
I

82

70

130
rc

153
104
28

5tB
31
aa

,,)
,,

214
1.4

93

13

143
2

304
56

22
88

2

799

41

B6

27

1,36

1, 83
1, 8L

1,71"

7,62
1,54
1 ,08
1',28
2,0'I
2,02

1, 88
I ,00

1,36
t ,60
1,39
t, 36
2,05
lr\z

1, 95

Ta6.nu(,a [ (upogonxeuue)

rg+.10.

2,05
2,07
2,05
1, 69

1,97
1,9'l'
1, 89

t,64

1,54
1,87
I ,90'

1,77
1,64
7,7 4
1, 85

7,75
1,79

2,03

2,00

2,00

1,96
1,98
2,001

)

1,76
7,71.

2,02

2,17

2,08

Mym,ru-
IIJlET

or)

B9

86r

,

T,
t,

4386 ,57
4386 , 85

4387,50
4387,89
43BB,0o

4388,07
4388,41
4389 ,87
4389,97
4390,46
4390 ,95
4390,97
4391,75
4392,59
4393 ,03
4394,06
4394,94
4395 ,03
4395, 85

4397 ,2;t
43gB,O2
4398,31
4399,20
4399,76
4400,35
4401,29
4401.,44
4403,35
4403,36
4404,75
4405,40
4405,69
u06,15
4406,64
4407,27
4407 ,63
4407,67
4408,20
4408,4L
4408,51
4409,12
4409,22
44lo,5l
44tl,oB
4411,93
4412,25
4413,60
4414,03

Fe II
Ti II
CrI
FeI

Ce II
TiI
FeI
NiI
VI
FeI
FeI

Ti II
CrI
FeI
FeI

Ti II
ZrI

Ti II
Ti II
CrI
YII
Ti II
CI II
Ti II
Sc II
FeI
FeI

Zr II
Sm II

FeI
FeI
TiI
VI
VI

Ce II
VI

Ti II
VI
FeI
VI
FeI

Ti II
NiI

Ti II
Ti II
CrI

Fe II
FeI

26

104
103

476
5

?LS

830
87
22

413
4L4
61

973
473

5,1.

61

19

6t
a.29

5
6l
8t
5t
!.4

828
350

79
DO

4t
991

78

40
.,,
64
22
5l
q,

6B

645
6l
88

1t5
6t
22
32

825

1 ,59
1, 83

{,46
1,53

7,5'1,

L,26

1,32
t ,88

7,57
0,70
7,1'6
t,94

2,05
1 ,90

t ,89
t, 90
1,30
1,99
L,g7
t',62
1,60
1,45

2,02

1, 00

l,B2

4',73

'l' r37

1,81
t',79
1r.33

7 r?7
'l' t72

I ,66

2,03
2,08

,u ?'ro'

1,95
1 ,86

1,96
7,72

1 ,99
2,07

1',94
,1 

,67
1 ,96

7 ,74
1 ,99

T
)

2,08
1,95
L,B7
1 ,88
2,04
7tgz
2,051

I ,98

2,ozll
l,97
1,961

2,06_
2,ool

2,oL

'l'r87
1, 9t

2,04
1 ,66
t;e1.

,4nlrrra
BOJIHbI,

I



4414,47
4414,54
44L4,87
441,5,f2
4415,59
4416,47
44t6,54
44L6,Br
44L7 ,27
4417 ,77
44tB,34
44L8,43
44lB,7B
4420,66
4421.,13
4421.,57
4421 ,75
442L,95
422,57
4422,59
4423,2)
4423,31
4423,85
4424,07
4425,44
4Q5,66
4425,75
4426,00
4427 ,49
4427 ,12
4427,31.
4427,90
4428,57
4429,27
4429,90
4430,67
4431,28
4431,36
4432,08
4432,L7
4432,80
4432,.1)0

4433,79
4433,88
4434,32
4434,96
4435,1.5

4435,63

FeI
Zr Il
l,In I
FeI

Sc II
VI
TiI

Fc II
TiI

Ti II
Ti 11

FcI
Ce II
Sc II

Sm II
VI
TiI
Ti II
Iic I
YII
Ti II
CrI
IeI
CrI
CaI
FcI
FcI
VI
TiI
TiI
FeI
Ti II
YI

Ce II
La II
FeI
TiI

Sc II
Ti II
Cr
Fe
Fe
Fe

SmI
SmI

Ca

Fo
Ca

MyJrbrr4-
IIJIET

643

79

41

1,4

22

161

161

40
5t

4r2
2

4.4

JI

22

2lB
93

350
5

6t
128
830

82
4

798
555

1'

128
78

2

6t
21.

t9
38
6B

218
1.4

5t
81

471.

271,

825
41.

36
4
2

4

1,4)

1,96
1,93

i. ,93

t, 98

1,90

!,,42
'l'r54
1,09

1",76

'l' r79

'Lr45

'l'r15

l r4'L

1, 65

0,74

1 ,83
1,39
1, 10

7,40
t, 66

7,67

1,59
1,,49

1.,02
,1,,47

4',48

t, 30

I,82
1,6t
4,,79

rs ?.r0,

Ta6rr'rqa t (npo4o.nxeure)

1,93
2, 09

2, 05

2,011
I

1,92
[,94
2, 03

1,92 ]'

I

7,87
1 ,89
7,97
1, 83

2,00
2,00
2,04

1,85
1 ,99
2,0L
, n.)

2,03
1,50'

1,96
1, 8t
1,95
1,94
2,03
2,05

a',92
t, 86

1, B0

At36,L3
4436,93
4436, 98

4437,83
4438,35

4439,88
4440,34
4440,45
4440,47
4440,84
444L,68
4/41.,73
4U2,34
4442,83
4442,99
4443,L9
4443,80
4M4,20
4444,27
444,55
4u6,38
4&47,L3
4U7,72
4449,14
4449,33
4449,57
4450,32

4.50,48
4451,,58
44'o1,,67

445t,98
4452,00
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Sm II
CoI
GdI
FeI
FeI
FeI
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FoI
TiI
CoI
TiI
CrI
CrI
TiI
CrI
CrI
CrI

Cr II
Ti II
CrI
FeI

4674,65
4675,11
4676,91.
4677,52
4678,16
4678,85
4679,22
468A,29
4680,45
4680,47
4680,73
4680, 87

4681,90
4682,12
4682,32
4683,56
4684,45
4684,48
4685 ,03
4685,26
4685,83
4686 2t

4686,93
4686, 93
4G87 t8
4687,30
4687, B0

4688 38

4688,39
4688.45
4689,37
4690,14
4690, 82

4691 ,33
4691,41
469),45 

|

4693, I I
4693, 67

4693,C4
4695, (5
4696, 92
4697, 06
4697,39
4698,45
4698, 64
4698,67
4699, 58

4700,77

Y CYc

1,14

0,87

1,04
L,52
t,a4
1,26
1,11

I ,00

1,29
,L,34

1, 5g

0,98
0,92

7,22

1 ,02

0, 87

0,87
0,94

t,49

0,84

0.94

1r#

1,,t3
7,04

Ta6rrqa t (npo4onxreru.re)

rs+.10"

1,89
1 ,50
1 ,69
4 ,61t
I ,6tl
I ,88
t, 76

2,01
i,Bgl

I

I ,ll4
2,0:l

4700,60
47Ol ,O5
4701,15
4741,53
4702,99
4703, B0

4704,38
4704,95
4705,46
4705,50
t+706,10

4706,17
4706,54
4706,57
4707,28
4708,04
4708,66
4708,97
4708,97
4709,09
4709,71
4709,71
4710,19
4710,24
4710,28
4711 ,68
4712,06
4712,10
4713 ,26
47,t4,42
47t5,29
4715,77
4717 ,58
4717 ,69
471.7 ,69
4718,42
4719,51
4719,84
4719,93
4720,15
4720,99
4722,15
4722,60
4723,06
4723,17
4723,37
4723,88
4724,41.

CrI
FeI
MnI
NiI

x'Ig i
NiI
CoI
FeI
FcI
NiI
CrI
VI

Nd II
VI

IeI
CrI

Ti II
Fe
Ti
Fc
[,In

62
820

21

235
1i

n c.)

t78
821

752
101

170
s4

119

554
186

49
889

203

821

2:l

7

75

r45
409
1,1 L

131

4Cl
22

98

6
oo

o/
170

119
' 186

59

BT

40s
2

t5
145
t5

1.62

t67
1.45

7 t02
1,76
1,03
t, oo
1,04

1 ,88

1, 88
1,90
I ,68

l,B3
1,64
1,74
1,68

7,7'1
1,9&
7,78

1,77
1,74
1,60
t,9c1

l

1, 58
1 ,46
1,76

I ,65
1,77\

1,42
1,96 

|

I ,69
1,43

L,1'7

l',62
1 ,08
1, 81

1 ,35

YII
NiI
TiI
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CrI

1,15

r,4l

0,77
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4727,93
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4730,02
4730,71
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4731,80
4732,46
4733,59
4734,r0
4734,83
4735,84
4736,78
4737 ,35
4737 ,63
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4739,48
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4740,34
4741,01.
474L,08
474r,53
4742,33
4742,79
4742,93
4743,8'L
4744,13
4745,1.2
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115
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b,D
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4760,98
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4767,52
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4763,84
4763,95
4764,29
4764,53
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4766,43
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4768,39
4768,77
4769, B0

477L,L0
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4776,07
4776,3L
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4779,44
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1,66
L,92

Co

Fe
Fe
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TiI
TiI
TiI
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CrI
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Ti II
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CrI
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Cr
Cr
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Ti
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'].24
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1.7
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41

i',56
0,92
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1,33
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1',07
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0,92
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Cr
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CrI
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Fe
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TiI
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4783,06
4783,42
4784,48
4785,07
4786,54
4786, 5g
4787,84
4788,75
4789,35
4789,65
4790,75
479'1 ,1,5
4791,25
4792,39
4792,48
4792,85
4793,96
4794,36
4796,2r
4796,84
4796, 93

4797 ,gB
4798,53
4798,73
4799,41
4799,79
47gg , B0
4800,14
4800,65
4801,03
4801,90
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4804,52
4805, t0
4805,4t
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4807,53
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CrI
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Y
Fe
Ie
Cr
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FeI

Ti II
Ti
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Fe
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Ti
CrI
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TiI

Ti II
FeI
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I
II
I

FeI
Ti II
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4821,95
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4827 ,45
4828,05
4828,66
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4834,51.
4834,61,
4835, 98
4836,22
4836,27
4836 ,85
483 8,09
4838, 51

4839, 55

ll,-ll

llifill

l;;;ill

lm

liiq/l
r, os ll
r, ro ll
r,oa ll
t;z+ ll
trr;?r\l

Myurrn-
IIJIET

e Peg

0,98
,1, 

167

i,7L

o,70
1',1'5
1,43
1,51

L,02

1,59

1,98

L,18

7,15

0,95
0,95

0,93

21 tr188. HpbrMcftoft o6cepnar., r, XLI-XLII 521

l,B4

283
t6,

186

98

22

384
588
31

/ D.J

632
65

UJi)

48
260
158
512
1r5
260
283
1"13

260
1.7

38
888

o

242
384

1042
168
40

B8B

794
oo

260
6t
L7

40
163

1r3
68B

l.t4
305
160

933

230
793
35

4840,4',22
1,56

ZnI
CrI

NtI II
NiI

Cr II
TiI
CoI
CrI
Ni
Zr
Zr
Cr
Ti
FeI
FeI
YI
TiI
NiI
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0,77

0,82

L r1"2

1,60
1 ,59
r,23
1,51.

1 ,56
l r54
1',52
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4855,54
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231

4868 ,38
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TiI
FeI
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IeI
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Cr II
Ti II
FeI
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VI
NiI
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4893, 78

4894,2L
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Ti II
TiI
FeI

1,22

1,05
1,36
1,43

1,27

I ,53

FeI
TiI

687

39

200

687

t06B
111

tL4
166

318
318

52
I

l4
22

845
4

I 097

36
o

147

29
687

986

14
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68

173
887

1066
QN

883

274
158

L73
984

o9

283
586
49

985
173
966
883
4.12

123
7l
3B

1067

7,40

1,19
0,98
1,59
L,5l
0, gt

I ,95

0, 87

0, 82

0, 81

1 ,74

!,52

l,4g

1,57

1,46
1,34
I ,69
1,59

| ,73
1, 55
l r?2
7,78
I ,50
I ,61

I ,60
1, gg

1, 99

1,64
1,62
1,12

1 ,38

1,46

1,75
1,84

I
1,88J
1,56
7 t57
1,54

1
1.,61,)

7,72
1,68

1,76
7r4
r,19
1,71\

{,19
1,56I

1,62
1,54
,1. 

r57
1,76
1,,40
1 ,68
7,78

I ,93
l,7l

21*

,*T.,0,

1,77
1,58
7,62
1,60

1,46
{ ,36
1 ,56
1,57
t,43
1 ,35
1,59
1,43
1. 56

1,92
1,69
2,00
1 ,89

4946,39
4947,99
4948,18
4950,11
4952,64
4953 20
4954,02
4954,81.

4957,30
4957,60
4958 26
4959,43
4959,69
4e6{,39
4961,90
4962 26

4962,56
4964,34
4964,s2
4965,14
4966, 08
4966,09
4966, 30
4966, 58
4967,30
4968, 50
4968, 56
4968,70
4969,02
4970,39

1,53

1,74

1,73
l,8l
7,84
1,79
1, 53

I ,55
1,57
I ,60
'1,,40
,1,,75

1,96
J ,93

1 ,47
1 ,51
1 ,60
7,64
1,74
{ ,80
r,62
1,96
1 ,30
1

4970,50
4971 ,35
4971 ,93
4973,05
4973,10
4974,47
4975,34
4975,41
4976,35
4977 ,65
4978,49
4978,60
4979,58
4980,16
4980,30
4981,38
4981,73
4982, 50

1. r43
1,60



4982,81.

4983,25
4983, 85

4984,12
4984,90
4985,55
4985,98
4986,24
4986, 82

4986,90
4987, 85

4988,95
4989,L4
4991 ,06
4991,Lr
4993,35
4993,69
4994,L3
4995,89
4996,82
4997, 09

4998,23
4999,50
5000,33
5000,99
5001 ,43
5001,87
5002, B0

5003,85
5004,18
5004,33
5004,90
5005,72
5006,12
5007, 20

5007,28
5009,65
5ol0 ,04
5010,96
5012, 07

5012,6s
5013,31
50t4,27
50t4,62
5014,95
5015,30
5016, 16

5016,43

I
I
I
I
I
I

Na.
Fe.
Fe
Ni

G'l I
Fe
Fe
Fe

LaILaI
Fe
Co
Fe
Ti
Ti

FeIFeI
FeI

Fe
Fe

TiI
LaI
Ti

TiI
LaI
Ti
Ni
Ti
Ni
Ti

Ca.
Fe
Fe
Fe
Co

Cr
I\'In\,In

Fe
Fe
TiTi
Co
Ti
Ni
Ni
Fe
Fe

Cr
Ti
v

Ie
Fe
Ti
Fo

I
I
I
I
I
I

I
I
I
I
I
I
I
I
I

II
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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I
1067

1066

143
64

318
1094
1070

,)
1.092

t4
1066

1.73

38
25
36

tttt
t6
'lL

93
5

111

J5
145
173

1C

965
637

z'tL
1,41
,t22

20
984
318

to

t4
5
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144
{0

1093
60
J5

132
965
968
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r089

L,26
r,45
1,59
L,4L
L,23
,1 

r44
L,4L
0,90
i,22

t,3t
1,r23

L,72

'!'t64
1,53
1,60,

1,00.

1,09
t ,5?
4,,41
,t,32

L,4l
L,33
1,30
0,99

1,r52
L,64
L,76
L,62

1',5)
t,oo
1,89

t ,38

t ,43

1,03

1,69
1,68
t,75

1',82
1,85
L,49
1,59

L,5L
1',72
L,7L
1 ,91

t, 88

L,48
1",49
!,82
L,4L
l',97'
L,73
I ,66

1,,78
1',71"

1,,62
7,64
1,62
1',43
t,B0
1,,87.

t ,90

1,33
1,83
t, 50

,1r43
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1,70
I ,99
t ,87
I ,76
1, 82
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5017,59
5018,43
5019,74
5020,02
5020,81
5021 ,60
5022,25
5022.82
5022,87
5023,39
5024,8k
5025,54
5025,57
5u5,73
5026,50
5027, t3
5027,78
5028 ,12
5029 ,62
5030,78
5031,02
5032,74
5034,06
5035,37
5035,90
5036,46
5037,81
5038,40
5c39,25
5039, 26

5039,95
5040,90
504L,07

L,45
2r04

NiI I

FeII I

tr'eI I

TiI I

FeI I

FeI I

FeI
Ti II
TiI
FeI
TiI
CrI
TiI
FeI
NiI
FeI
FeI
FeI
FeI
FeI

Sc II
NiI
CoI
NiI
TiI
TiI

Ti Ii
TiI
NiI
FeI
TiI
FeI
FeI
CaI
FeI
TiI
FeI
TiI
Zrl

I vlI
I FeI
I NirI r*t
I roI
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I n"r
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I rut

tt1
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966
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748
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38
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,t43
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142
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5
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34
36
33

318
.f)

62
1,27

984
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1.14
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8
585
884
883

1',42

L,46
L,l'L

t, t9
0,83

t, 83

I ,53

5041,,62
5041 t75
5043,57
5044,22
5045,40
5C46,61
5047,30
5043,45
5043, 85

5o4g,B2
5051 ,63
5051,90
5X52,97
5154,64
5065, 20

1,63

1,,79

L,z4

4',67
t ,69
1',24

.1r57

,1164

L,84
L,44
t, 85

L,4g
1,63
1,68
1,84f

I

L,4g
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t ,66

1,84
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t, 50
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1,57
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IruHa
BorH br,

A
Dlelresr

CrI
Ti
Ie
Cr
Fe

Ti II
FeI

[Co I
Ti II
FeI
CrI
IeI
NiI
Fe
Fe
Ni
Ni
Ni
Fe
Ni
Ti
Ti
YII
CoI

Cr II
IeI

Fe II
(ln
Ie
Fe
Cr

5065,91
5065,98
5067,16
5067 ,71.
5068,77
5069, I 2

5069, 60

5071,40
5072, 30
5072 ,69
5072,92
5074,75
5076,32
5079,22
5079,74,
5080, 52

5081 , {1
50E2,35
50E3,34
5084,08
5085, 33

5087, 05
5087,42
5091 ,28
5097,29
5098,70
51c0,95
5105,54
5107 ,64
51,10,4t
511.2,50
51.14,55
5115,39
5t1g,t2
5120,34
51.21.,57

5L23,21,
5123,72
5125,13
5126,19
5127,36
5128,06
5129,14
5130,91
51.31 ,28
5132,67
5133, 69

5137,07

La II
NiI
YII

Fe II
NiI
YII
FeI
FeI

Fe II
FeI
NiI

Ti II
FeI

Ti II
Fe II
FeI
Nii

Myrhru.
II JIET

60
110

1.492

60
9CD

1{3
2Ll
t4

l.L3
{095

B

rcg4
143
66

{6
,t43

194
{30

16

162
{09
109

20
t4
24
66

,
36

7

19

36
177

20
35

777

2,t

16

1090
53
16

1L3
86

,1,,1,49

86
35

1092
48

1,74

1,74

1,63

1.55

I ,68
7,23
{ ,60
t,4g
4,48
L,l4
{,69
4',54
7,24
1,4'9

,10
otr

: D.J

1,69
1, 58

l,48
1,L2
1 ,63
7,12
1,86
'I ,oZ
7,52
I ,55
1 ,60
1,57

1,551
J

1,46
t,37
1 ,60

1,50
l,a4
1,67
1,79
2,06
1,164

1,69
1.96
2,04
,t 

r77
1',34
1,53
1 ,93
7,47
1,55
1, 86

Ta'6urqa I (npogotmerue)

,{ulrua
BOJIHI,I,
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0rerr.reur

5137,38
5139,26
51.41,75
5L42,93
5145,10
5146.r2
5148,23
5150,85
5154,91
5153 ,49
5154, C6

5156,04
5t57,43
5161 ,1B
5162,38
5165,42
5166, 28
5167 ,32
5168, 90
5169,03
5171,60
5171,62
5172,68
5183,60
5185,90
5188,20
5191 ,46
5492,35
5192,97
5194,94
5197,57
5198,7 7

5240,42
5202,33
52C4,58
5205, 73

5206, 03

5208,43
5210,38
5211,22
5211,54
5212,27
5215,19
5216,28
52L7,39
524,8,20
5226,53
5228,42

FeI
FeI
IeI
FcI
leI

Fe II
FcI
FeI
FeI

Cr II
Ti II
SrI

La II
Fe II
FeI
FeI
leI

MgI
FeI

Ee II
FeI

Fe II
IrIg I
Ii,Ig I
Ti II
La II
FeI
FeI
TiI
FeI

Fe II
FcI
VII
FeI
FeI
YII
CrI
CrI
TiI
TiI

Ti II
TiI
Fel
FeI
Fel
CUI

Ti II
Nd II

Myumn-
IIJIOT

1090
383

Lt4
16

66
35

1095
16
16

24
70
,t,t

97
35

210
1089

!.
,
L

42
36
35

2
,

86.

95
383
383

4
36
49
66
20
66
t

20
7

7

4
37

103
215
553
36

553
7

70
46

t,4B
1,81
t,l7
L,79
0,89
7,67
1,50
4.,54
1,44
1,54
1,to
t,23
7,31.
1,49
L,52
t,4L
L,47
1,94
l r87
i,71.
t ,66

1, Bt
1,93
L,7B
1,86
1',74
7,67
{ ,69
L,70
[,87
1,r43
i,78
I ,68
! r82
1,86
1,83
1 ,90
L,28
t, t8
1,57
2,01
L,54
7,72
1, 50
L,20
7,97
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5229,86
5232,50
5232,95
5234,62
5235,39
5235,44
5236, tB
5237,34
5238,58
5239,82
5242,49
5243,50
5246,57
5247,56
5249,40
5250,65
5252,04
5252,[0
5253,47
5254,92
5254,95
5255,73
5257,07
5260,37
5262,[0
5263,30
5264,23
5264,80
5265,55
5266, 56

526B,63
5269, 55

5270,27
5272,4L
5273,43
5274,24
5274,99
5275,99
5276,87
5280,08
528r,79
5283,62
5284,38
5285
5288,53
5289, 85

5290, B3

5293,38

tr'e I
Cr II
FeI

tr'e II
FeI
NiI
FeI

Cr JI
Fe II
Sc II
FeI
ct II
TiI
CrI

Cr II
FeI

Ti II
TiI
FeI

Fe II
FeI
FeI
CrI
CaI

Ti II
FeI
CaI

Fe II
CaI
FeI

Ti II
FeI
CaI

Fe II
FeI

Co II
Cr II
Fe II
Nd II
Cr II
FeI
FeI

f,i II
CrI
FeI
YII

La II
CrI

553

43

383
4S

21.0

208
1.034

4a

4r
26

843
38

t8
oQ

66

103

4
553
49

1.

205
22
70

553
tt

r8
22

o.'0
103

t5
22

185

75
15
43
49
8t
43

383
553

t4
288
929

20
6

132

t ,60
i' ,65
L,75
L,75
t ,33

1',87
1,74
t,t0
1, r73
1,31
L,48
1,51
L,2B
L,62
1 ,53
l r24

1,36
L,79

1,39
1,59
0,95
t ,96
1,53
1,64
4. ,7 l"

1',64
L,77
1 ,68
1',97
1,87
1,28
1,72
0, 97

1 ,69
1,89
0,77
1,68
1,57
1',72
1',72
l',12
t,1'4
1',LL

1 ,03
[,34
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43
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18

49
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54
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5296, 69

5297,23
5298, 26

5300,01
5300, 74

5302,30
5303, 26

5305, 85

5307,36
5308,4+
5310, 69

5311,78
5313,76
5316, 60

5318, 33

5319, 81

5320, 78

5322,04
5322,78
5324,L9
5325,55
5328,04
5329,LZ
5329,71.
5330, 53
5332, 9t
5334, BB

5336 , B0

5337,7L
5337,79
5339, 29

5339,93
534[,02
5342,70
bJL+, to
5345,80
5346,54
5346,56
5343,54.
534),47
5350, 36
5350, 37

5353, 50

5353, 53

5357, t9
5361,63
5362 , 86

NIn II
CrI
TiI
CrI
TiI
CrI
FeI
ViI

Cr II
FeI

CT II
Cr II
Zr lI
Ti 1I
Fe I{
Sc II
Nd II
VII
FeI

Cr II
FeI

Fe II
FeI
CrI
CrI

Ce II
FeI

Cr II
Ti II
Fe II
Cr II
Ca II
FeI
FeI
CoI
CrI
CrI

Cr II
Fe II
CrI
CaI

Zr lI
VII
CoI

Ce [I
Sc II
IeI

Fe II
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TIJIET
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L,41,
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1,63
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1 ,61
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I,34
t,t0
L,67
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4',45
t ,33
L,20
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I,74
2,1'8
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1',25
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1',77
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5364,87
5367,95
5369, 25
5369, 96

5371.,49
5373, 70
5381 ,02
5383, 37
5386,47
5390, 39
5391,49
5393,{7
5397,13
5398, 28
5400, 6l
5402,78
5404,12
5405,77
5407,62
5409, 79

5410, 91

5414,08
5415,20
5418, 80
5420,36
5420,90
5422,47
5424,07
5425,}ti
5427,83
5429,70
5432,98
5434,52
5435,87
5436, 59

544t,32
5442,4L
5445,05
5446,52
5451 ,60
5454,05
5455,61
5461,54
5462,97
5463,38
5464,36
5464.37
5466,40

FeI
Ti II
Cr
Fe
Fe
Fe

Ti II
Fe
Fe
Cr
Fe
Fe
l'e
Fe
Cr
YII
FeI
FeI

Cr II
CrI
FeI

I'e Il
FeI

Ti II
MnI
Cr II
Ti II
FeI

Fe II
Ite II
FeI

Fe II
Fe
Ni
Fe
Fe
Cr
Fe
Fe

Fe IiI
Ti II
FeI
FeI
FeI

Hf II
Ce II
La II
FeI
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2S
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Lt45

191
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1.[45
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1165
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tt65
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t 163
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1144
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1 ,66
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5478,35
5480,75
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5485,69
5487 ,00
5487 ,16
5488,97
5490,65
5492,82
5497,52
550'1,47
5502,05
5506, 78

5508, 60

5509,91
5510,68
55t2,52
5512,97
55{3, 53

5521,56
5525,t4
5526, 80

5528,40
5529,94
5531,94
5532,75
5534, 86

5535,38
5543,18
5543, 86

5544,60
5546,02
5546,5r
5552,25
5553,58
5553,69
5555, t7
5557, 95

FeI
Ce II
Ti II
Fe II
FeI
FeI
TiI

Cr II
Zr II
Cr II
YTI
tr'e I
FeI

N'I II
VII
FeI

Cr II
Ti II
Ti II
FeI
FeI

Cr II
FeI

Cr II
YII

Cr II
TiI
CaI
TiI
YII

Fe II
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FeI
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Fe
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102
52
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35
68
68
t5
L5
50
t5
50
{9
23
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48

106

27
54
31
I

68
,l.zgL
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55
L

926
35
27
27

Ll"45

25
1L61,

69
740
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0,91
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0, 91

t,28
'L,23

1,16
1,64
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7,45
7,43
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!,02
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1',04

7,37
r,34
L,26
1,74
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1,45
1',54
1,33
L,4o
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l,B7
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5560,23
5562,7t
5563,69
5565,71
5567,39
5569, 62
5572,85
5576, 10

5578,73
5531,98
5586, 76

5587, 86
5588,75
5590, t2
5591, 38
5591,32
5592,28
5594,47
5598,48
5601,28
5602,95
5610,25
5615,66
5618,64
5620,52
ffi24,55
5627,49
5634,53
5640,97
5643,94
5645,65
5655,50
5657, 87
5658,33
5658,82
5662, 95
5664,01
5664,04
5665, 60
5667, t6
5669,04
5675,41
5677, 6g
5679, 02
5682,62
5684,19
5686, 53

5688, 20

Fe
Fo
Ife
Fe
Fe

Fe
Fe
Fe
Ni
Ca
Fe
Ni
Ca
CaI

Fe II
Sc
Ni
Ca

Ca
Ca

Ca
Ce II
FeI
FeI
FeI
FeI

Fe II
FeI

Sc II
FeI
SiI
FeI

Sc II
Sc II
FeI
YII
VI

CrI
SiI

So II
Sc II
TiI
FeI
FeI
NaI
Sc II
FeI
NaI

4.164

r163
1.L2

[183
209

686
686

686
47
2L

686
70
2l
21.

55
1B

69
2L

2L

2L

24.

36
686

1107

1061

686
DI

1281.

29

1.021

t0
LLOT

29
to

686
.)d

203

t0
29
,o

245
1057
t183

6

29
1.1.82

6

1,01
1,L4
1',28

1,39
1,26
1,70
t,76
t ,58
1,to
1',47
L,7o
0,92
Ir70
t ,35
1. 13l

J

L,L7
L,74
t,68
L,45
L,7'l'
I ,00
L,gz
1.,L3
L,24
1',79

t ,30
1.,49
t,8t
0,87
0,99
1,r44
r,76
1,53
1,61
t, 85
0,90

0 ,97

1,68
1,25
1 ,05

1,,6L

[,79
1,35
L,70

Ln 11.,0,
Myunrn- | 

" A

sreuesrl"'iili" 

FF
BoJlHbl, I Dren er*

Ta6rrltqa 1 (npogormenue)

Wt
ts -il. to,

Mynrru-
IIJIET

'1 ,60

t'' 59

1',79

I ,65
L,7L
[,78

5689, 22

5690,47
5691,50
5691,99
5694,73
5694,99
5696,11
5698 ,33
5698, 37

5698,50
5700,24
5701,,13
5701,55
5702,30
5703,22
5706,11
5707, 03

5707,06
5708,43
5709,37
5711,09
5712,L5
5715,12
57t5,47
57t7 ,99
5729,20
5732,29
5738, 55

5748, 86

5754,41,
5756,45
5759,56
5760,53
5760, 84

5761,4r
5761, BB

5762,29
5762,,99
5766,33
5769, 3t
5772,40
5774,03
5775, 09

5776,67
5778,47
5780, 62

5782,60
5783,11

MoI
SiI
FeI

Ti II
CrI
NiI

Fe II
CrI
FeI
VI

Cu
Si
Fe
Cr

La II
FeI
Ca
Fe
ST

Fe
MgI
Fe
Ti
Fe
Ca
Cr
Fe
Cr
v1
IeI
TiI
tr'e I
Fe
Ni
v

Ca

Ti
Fe
Ti
Fe
v
Ti
Fe
v
FeI
FeI
VI

CrI

5
t0

1087
79

239
220
r8

239
tt30

35

2
t0

oho

203
43

1088
54

686
10

686
B

686
228

1054
54

257

1313
227

92

866
228

1087
1054

231.

35
54

309
Lt07
309

1.1.79

92

309
1.087

30

209

552
35

188

328

;l .;
I

t,25
0,91

t ,00

0,98

0,91

0,98
L,26
0,80

L,4L

L,4g
L,57
i,32
7,24
1 ,68
1,03
1,29
{,08
{,05
0,58
1 ,19
L,14

1,39
1,54

t, 55

L,48
t ,39
1,60

1
l

L,76
t,76

1',72
1,61
{ ,83

t, s0\
)

1,84

1,90

l,6L
1,68
L,54
1, 56

1,56
1, 56

L,79
t,57
1',44
t,44
L,45
1,39
1,57
1,58
7,46
1, Bt
7,67
1,46



5784,36
5784,69
5785,97
5787,03
5787,99
5788,54
5791 ,00
5791,04
5793, t6
5793, 93

5796, 76
5797, 53

5797 ,57
5798, t9
5799,02
5804,02
5804,26
5804,4t
5805,23
5805, 76

5805, 77

5806,77
5807 ,97
5808,31
5809,24
5809,75
581,2,82
5816,36
581,8,74
5819,93
5823,67
5826,29
5827, Bg

5830,71
5831,62
5832,47
5833,93
5834,93
5835,41
5835,43
5835,58
5838,41
5842, 39
5843,24
5844,60
5846, 30
5847 ,01
5B4B,09

VI
FeI
TiI
CrI
CrI
VI
CrI
FeI

Fe II
FeI
ZrI
CrI

La II
FeI

Fe II
NtI II

Ti
Fe
Ni
Fe

La II
Sc II
FeI

La II
FeI
Til
TiI
FeI

Eu II
VII
TiI
Co
Fe
v

Ni
Ti
Fe

Fc II
FeI

Fe II
FeI
FeI

Nd II
Cr
Cr
v

Ni
Ie

[41
686

309

1.19

188
o,

188

552
47

1086
4

{85
4

982
165

79

309
1087

234
t3t3

4
2,1,

1178
4

982
l5

309
1.179

I
99

239
169

552
[42
ZJD

309
209

D/

1313
5B

343
959

B6

119

1,19

t42
44

552

t ,39

0,99
1 ,02

0, 56

0 ,97

0,84
4 ,13

0,91
4,,23
0, B0

0, 78

0,77

0,94

0,7/1.

0,88

0,66

T a6;rr,rqa t (npogorrxenuc)

1',6L

1 ,53
L,79
1..29
L,57
I ,08
I ,67.}

L,34
1,,46
I ,55
t, s6)

1',84
4.,2L

4.,49
L,67
1,49
t, 50
1,50)

t, 50

1 ,33
L,23
t ,60
1,09

{,00
0,96
1,21
I ,00
L,21
,1",L8

L,45
1, tg
4,,46
I,46
7,23

1,26

L,15
1,00
{ ,30
1,,28
1,58
1,521

J

5B4B, 09

5852,19
5853,67
5855,12
5856,08
5857,45
5858,27
5858,28
5958,77
5859,60
5861,11
5862,35
5866,45
5867,57
5872,98
5873,21
5876,27
5877 ,77
5879, 49

5880, 30

5883 ,83
5885, 61

5888,32
5BB9 ,95
5891,52
5892, B0

5892 ,87
5895,92
5898,21
5899, 29

5901, 53

5903, 3t
5905 ,67
5909, 99
5913,35
5913,73
5914,16
5915,55
5916,25
591 8, 54

5918, 93
5922,14.
5922,36
5923, 93

5S25 ,81
5927 ,79
5928,50
5929, 70

FeI
FeI

Ba II
Fe

Fe
Ca

Ie
Mo
Fe
Fe
Fe
Fe
Ti
CaI

Eu II
FeI
FoI
FeI
FeI
TiI
FeI
ZrI
MoI
NaI

Nd II
tr'e I
NiI
NaI
FeI
TiI
FeI
TiI
FeI
FeI
FeI
Tii
FcI
CoI
FeI
TiI
FeI
TiI
CoI
NiI
Ni
Fe
Fe
le

1175

LL78
2

1.1,79

Lt28
47

170
5

1.084

ttBt
1084
1180

IL

46
I

t0B7
t\B4
1083
1201

7L

982
,
5

L

86

63

6B

I
1259

t0B3
7'1.

1,1,81,

552
781

2

t1B0
Q9

170
71.

1083
n,
55

259
42

LLtS
1055
1176

0,66

'l' r76

L,54

t,5t
4,,78
t ,00
l',40
T,B4
1,291

J

L,32
L,49
lo04
L,54
1, r79
't,4o
L,27
L,4Z
L,2l
l,4g
1,54
1,56
1,62
1,42

{ ,80

t, B0l
J

l 
'83

t ,60

1,53
1 ,53
I,37

L,27
1,55
t,79
i,62
1',5L

t ,13
1,50
1",17

1,32

,1,r27

,1 
,29

0,68
0,55

0,74.

1,09
1, tB

0,83
2,08
l,L5
2,05

2,05
0,90
1,08
L,a4

L,M
{,30
0,75

L,52

1,03

1 ,00
or 99

I ,08
0,96
1',05
0,93
1,07

llilrrHa I I--'sbn,u, 
I 

en.*r,r* | 
*I$.T*

Wt.Ig-T- 106



JI$nEa
I}OJIHbI,

I

5930, t7
5932,05
5933, 80

5934,65
5935,23
5937,80
5940,68
5941,37
5941 ,75
5942,7r
5943, 58

5943 ,62
5944,65
5946,48
5947, 30

5948,30
5949, 35

5950,13
5952,75
5953, t6
5955,68
5956, 70

5958, 23

5959, 87

5963,25
5965, 82

5967 ,77
5975,35
5975 , 83

5976,79
5978,54
5980, 89

5983, 70

5984, B0

5987,05
5988,56
5990,59
5991,38
5997, 80

5997, 86

5998, 86

5999, 66

6000, 66

6002, 64
6003, 03

6005, 53

6007,75
6007, 96

Snentenr

Fe
Ti
Fe
Fe
Fe
Ti
Co
Fe

FeI
Fe II
FeI
FeI
ZrI
TiI
TiI

II

La II
FeI
FeI
FeI
TiI
FeI
FeI
FeI
FeI
FeI
TiI
VII
FeI

Ce II
I'e
Ti
Ti
I-e
FeI
FeI
TiI

Fe II
Fe II
tr'e I
NiI
NiI
TiI
CoI
TiI
FeI
FoI
FeI
FeI

Myrsru-
IIJIET

1180

47
1198

982
,

2

58
72

t233
63

1085
,

169

1056
r05
t4

1200
959
r54

1106
t4
L4

1020
63

154
1,26

LOLT

Jt,
959
,154

IA
LL75
1260
1260

1"54

5L

46
1,175

226
226

169

198
959

207

581

1.t78

1,,43
1, 10

1,19

1, t8
1,07
1,28

1 ,69
0, 98
L,37
1,1'5

,1 
r34

L,67
1,07
1',L6

I ,08

t,tB
1",32

t ,19
L,28
L,25

L,64

L,24

7,28

t,05

Wt
lg -^-: 10c

;;T; ArrHa
BOJIHbI,

I

1, 50

0,95
I,L5
I ,59
1,30
1.,57
t,52

1,56

1,29
1 ,09
1 ,08
1 ,39
1 f60
0, 78

1,42
1,45
1,18
1,61
L,44
t, tB
t ,28
t,67

L,52

1, 55

1 ,60
[,17

1,59
1,30
t,02
1,,42
1 ,33

L,oz
t, t8
0 ,93
1,37
1,52
L,40
1.,44
1 ,30

6008,57
6008,64
6012,21,

6013 ,49
6016, 64
6016 ,66
6018,34
6019,47
60201L7
6021, B0

6021 ,82
6024,06
6025, 73
6027,05
6027,23
6039 ,69
6042,09
6043, 38
6051, 86

6052, 89

6053,68
6054,10
6056,00
6058, tt
6060, 81

6062 , 89
6064, 63
6065,43
6078,49
6OBL,42
6082,71.
6084,11
6085,22
6086,29
6087,48
6089 ,47
6090, 1B

6091, 17

6091,74
6092, Bt
6093, t4
6093,66
6094,4l
6096 ,68
6097 

? 
08

6098 ,28
6098,65
6100,23

FeI
VI

FeI
Mn
Mn
Fe
Fe
Ba
FeI

trIn I
FeI
FeI
NiI
FcI
VII
VI

FeI
Cc II
I{n II
NIn II

NiI
FeI
FeI
VI

FeI
Ire I
TiI
FeI
FeI
VI

FeI
Fe II
TiI
NiI
VI
VI
VI
TiI
FeI
TiI
CoI
FeI
FeI
FeI
FeI
FeI
TiI
FeI

Ta6ruqa 1. (upo4orxtenue)

Myrbrr.r-
trJICT

,,7

/.f D

1.176

7

11,78

27

63

1,,t78

251
101 8

90
J4

982
49
64

30
t6
16

247
11,42

1"259

34
1081

63
69

207

L25S

34
64
46
69

249
JJ

JJ

34
238

{200
{53

TL17

[177
959

64
1200
304

1199

1,25

l',37
L ,L7

1,,37

1, 28

7,25

1,0

1,16
1 ,09

t,20

t, 50
,L,23

1 ,51

0, 86

0,86
0, 82

I ,05
0, 90

Wtlc ra to'

1,61)

1',54

t, 56

1,67I

r,25
0, 93
1,62
1,57)

1 ,56
0, 93
t ,321

)

t ,50
1,,42
1,01
0,97

0, 97

0, 97

t,22
t ,36
1,,r2
1,50
1.,49
1 ,60
1",48

1,60
1 ,58
0,82
I ,50
!.,17
t ,05
L,52
'L ,70
t ,33
!,22
L,22
1. r42
1,22
1,23

1,35
I,07
r,44
0, 93



.4flurra
IIOJIII'6I,

A

8L02,L7
61,02,72
6103,19
6105,15
6106, 84
6108, t2
6111,06
6113,33
6116,04
6t16,ll
6116,99
6119, 50

6120,25
6121 ,00
6L22,21"
6 124, 86
6125,03
6126,21
6127 ,91
6128,30
6128,99
6129,23
6LZg,25
6t29,71
6130,37
6130, 79

6t3l ,54
6t3t , 86

613{ ,91
6133,94
6134, 53
6135 ,36
6135, 75
6136,62
6136,99
6137,69
6138, 38
6138,44
6138,77
6139,65
6140, 50
614l ,7L
6142,53
6145, 0B
6145,42
6146,38
6146 ,53
6147 ,73

9relrerrr

[eI
CaI
FeI
FeI
FeI
Nit
NiI

Fe II
Fe II
Nit
CoI
VI
FeI
TiI
CaI
'Lt I
SiI
TiI
FcI
VI
NiI

Cr II
Mn'II
Fe II
FeI

Mn II
SiI
SiI

Mn II
NiI
ZII
VI
ClI
FeI
FeI
FcI
TiI
VI

Cr II
FeI
ZrI

Ba II
Si
Si
Fe
Co

La II
Fe II

Myrbr!I-
II;I ET

1259
3

1260

TL75

208
45

230

46
46

2tB
aa

34
't4

153

J

24
30
6,9

l0t7
o,l
42

105

t3
46

624
13

30
30
13

,) ro

2

34
3t4
169

62
207

t97
13

188

208
,,t,

2

30
29

685
BO

4
74

1,65

0, 82

1 ,15
0, 68

1,38
I ,29

7,70
1 ,01

0,79
1 ,03

0,90

1 ,30

I ,03

L,72

1,59

0,82

L,97

1,,25

4',73
L,72

I ,40
1 ,67
,r,40

0,90
0,61
1,57
t ,09
0,61

I

1,531
t,46
1 ,53
t ,50
1",17

1,72

1,0r)
I,64
,L,41

1,4)
'L,57

I ,01
1,01
t ,01
I,L

0, 90

1.,47

1 ,65
r,07
I ,88
L,75
t,86
t, t5\

J

0,94
t, 06

1 ,86
1 ,68
t ,00
1 ,06
1,15

,l 
,49

,Ufir,IHa
BOJIHbI,

A

614?,23
6150,10
6150,13
6 151, 50

6151,62
6t54,22
6155,24
6155,22
6155,73
6156,10
6157 ,73
61 59,40
6160,74
6161,28
6162,17
6163,56
6163,75
6 165,36
8l$6,44
6169,05
6169,55
6170,34
6 170,56
6173,34
6175,42
6176,81
6L77 ,49
6L79,37
6180,2,1
6183,89
6186,14
6186,74
6787 ,4L
61 88,03
6189,00
6189,35
6191, tB
6191,56
6 191 ,73
6195,18
6 199 ,47
6200,32
6204,64
6210,67
62t3,43
6213,87
6215,21.
6216,36

SreMeH'r

Fe II
1Fe II

v
v

Fe
Na

Fe II
SiI
SiI
CaI
FeI
FeI
NaI
CaI
CaI
FeI
Ca
Fo
Ca
Ca
Ca

V
Ni
Fe
Ni
Ni
Ni

Fe II
FeI
NiI
TiI
NiI
FeI
FeI
CoI
VI
NiI
FeI
YI

Cr II
FeI
Fe
Ni
Sc

Fe
v
TiI
VI

T a6.nraqa I (npoqorxteune)

My;rrru-
trJIET

74

46
20
JO

62
o

{61
29
29
20

1015
ti,L75

5
20

3
64

20
1018

20
20

20

20
228
62

217

228
zAt
163
269
226
1.97

22s
342
959

e7
z0
45

169
2

105
208
207
226

2
62
20

293.
[9

r cyg

4.,67
0,95

0, 98

1',07
1,30

'j.",1'8

L,07
1.,L6
1 ,68
/i',02

0,96

I ,05
i.,59

i',08

L,24
1,36
1,26

1,03
0,90

0,94

l',64

0, 99

L,29

1',20
0,93

Wt
lc +. 10'

e Peg

L,20
r,70)

r,7e)

L,62

1,66
1',29

L,67
1,38
4.,62
t, 83
11 ,86
t,83
1, r75
1,56
t ,58
t,7t
1',75
t ,66
1 ,69
L,64
L,28
1 ,55
1 ,36

L 167
L,2ts
1,to
1, r44
1. r44
L,42
t ,50
t ,35
{ ,68
t ,65
L,75

1',72
1,59
0, 95
1.,41"

1,55
t,40
1 ,55
1,60

Wr
ls -i.to'



Iauua
BOJIH6I,

A
Ouement

621.9,29
6220,46
622,1 ,66
6224,23
6224,26
6224,50
6226,60
6226,77
6229,23
6230,72
6232,66
6233, tB
6233,52
C)237,34
6238,37
6239,95
6240,13
6240,26
6240,65
6242,80
6243,1,1
6243,86
6244,5L
6245,62
6246,33
6246,56
6247 ,56
6248,95
6249,65
6251,83
6252,56
6254,26
6256,37
6256, 90
6258,10
6258,70
6259, 61

626{ ,10
6262,30
6265,14
6266,32
6268,8,4
6270,23
6271.,28
6273 ,38
6274,67
6276,31
6277,52

FeI
TiI
FeI
FeI
VI
VI

Cr II
Ie
Fe
Ie
Fe
V

Fe II
SiI

Fe II
Fe II

VI
FeI
FeI
VI
VI
SiI
ScI

Sc II
FeI

Fe II
Fe II
Hf II
FeI
VI

FeI
FeI
FeI
VI
TiI
TiI
NiI
TiI

La II
Fe
V
v

Fe
FeI
TiI
VI
ScI
TiI

Myrlrr-
IIJIET

62

293
1d

1257

20
20

{05
981

342
207

816

2
28
74
74

20
101 5

64
t9
{9
28

oa

816

74
l4
22

685

19
169
LLI
169

19
104
l,C4

216
104

gt

62
20
20

342
685

L

{9

144

T a6.nnqa t (npogolxear:e)

AarHa
B OJIHbI,

A
0uemesr My,rrrlr-

IIflET

1,31
1,10
1 ,00

0, 88

{ ,01

1,46
1,66
L,22

0,89
7 ,18
4.,67
7,29

0, 94

7,73
0,99
7,6L

7,41
7,62
1,C3

1,54
1,46
I ,33

6278, 30
6279,75
62t0,62
6282,63
6285,16
6290,55
6290,96
6292,t5
62!3,00
6296 ,00
6296, 5t
6296,64
6297, E0

6300, 36

6301 ,51
6302,50
6303,46
6305,46
63C5, 67

6309, 90
6311,28
6312,24
631 3, 05
6314,67
631 5,31
631 5 ,81
631 8, 02
6318,03
6318,75
6320,86
6322, 69

6325,22
6327 ,60
6330,10
6331 , 96

6335,33
6336, {0
6336, 83
6338, t9
6339,09
6339,14
6339 ,96
6?4&,75
6?47 ,09
67.49,74

6353, 84
6355,03
6357, 10

AuI
Sc II
Fe
Co

v
Fe
Fe
VI
TiI

La II
v
Ti
Fe
Ni
Fe
Fe
Fe

l.a II
ScI

Sc II
Ti
Ti
Zr
Ni
Itc I
Ie
Ire
Ti

IvIg

Sc II
FeI
TiI
NiI
CrI

Fe II
tr'e I
TiI
Fc
le
v

Ni
Ire
Fe
Si II
Mn
Fe
Fc

,1,

28
13

37
19

208
1258

19

103
47
19

t"

62

246
816
816

1,140

5
,

zs
1C3

LC4
65

245
1015
10,14

168
103
23

28
207

L

44
6

199
62

103
816

1258

?4
248
685
169

2

39

13
342

,

0,94
I ,10

0,99
L,17
1,31

l,,,,lltil
I o, sol li

1,,,-lL

li,iill

l::ll
I itffi ti
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Fe
Fe
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@ur. l. Cpaaueuze DrBrrBaJreEr-

E6rx rmpun ,rr*.100) sar y

Cyg c garuarMu [4]

( odnop)

Cpannerue rraMepenubrx HaMr{ W 7 c \a:alabrMr( r{B [4] r.ns y Cyg upu-
BeAeEo Ea {ur. 1, ua xoropofi BtrAEo, qro troryqeHHr,ra BE.aveE]/,fl W\u
IJIE cJla6brx JIuEufi rrecnoJrbno 6ornme, a AJrE crrJrbEbrx uriurafi - HecKoJlbno
Merrbrrre, qeM B [4].

$ 2. flocrpoerr[e ftpr{Br,rx pocra rr orrpeneneurre
TeMrrepaTyp BoB6yrrqeHrfl ?B

B rasectne reoperr4qecnoft rlcrrorbaoBarra RprrBafi pocra, rrpeAilox(eEua.s
A. Vuaom4oM [19]. Bcerrarnu, AJrfl r{oropr,rx 6r,urr4 onpeAeJleHr,r ?71, paccop-
rrrpoBarrbr tro aJreMeHraM rr rro uoreHqrraJraM BoB6ylr(AeEu.s (Ta6r. 2). B eroft
Ta6ilr,rqe B rrepBoM croJr6r{e upr,rBeAeE BJTeMeET r.{ EoMep rpytrrrbr, Bo BropoM -cpeAErrfr rroreHqr.raJr BoB6yx{AeHr.ra e-;. B rperBeM croJr6qe Aaerc.s qr4cJlo JIr4HIrft
n B fiar{Aofr rpyrtre E B qerBeproM- u1 (cu. urame, $ 3).

B cuexrpe V Cyg nara6onee rroJrEo trpeAcraBneHr,r r{rr?euclrBlrbre firtuuvl
Fe I, Fe II, Ti I, Ti II, Cr I ra Cr II. B aruoc$epe I Peg aroMbr B ocIroBEoM

JJO

L!#'n'l+x

tl
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EaxoAsrcfiBr{eftrparlbuoMcocroflHr,rri(Fe I, Ti I, Cr I,V I, Mn I uap.). Itpu-
Bbre pocra crpotrJlucb o6r,rsnbrru cnoco6ou. O nnr6ope otrJr ooqrlJrJrflTopoB Jrrr-
srft cnaaauo s [20].

,(nr oupegeJrentrE T u p.r,n fiall{Aoro BJIeMeEra crpotrJlacr o4na o6qan uo
BceM MyJrbrrrtrJreraM r(pr,rBa.E pocra. Ha {ur. 2 upune4eurr o6pasqrr o6qzx Hpra-
Bbrx pocra, rroorpoenubrx rro JIr{Hr,r.aM Fe I (a u e) t wowuaoBauu},rx aroMoB
Fe II, Cr II, Ti II (6 t e). [,,nn onpe4errenr,rfi Mr{I(poryp6y.reurur,rx ctopocreft
gnn Harxgoft rpytrtrLl nm:uufr.crponJlacb cBofl ltpffBafi pocra (cu. $ 4).

,(ra areueuToB, Roropbre trpeAcraBJleHbl AocraroqubrM qucroM ,fiuurft a
crrer(rpax uByqaeMbrx BBeBA, no Hpueofi pocra Eaxoilfr;rcfr. ls Ntlgi, florou 6rr-
Jrr{ uocrpoeunr BaBrlcrrMocrr,r lg N;f g; or e; ,qJr.E rpytrtr nns.ufr. c BaMerEo paBJIr{-
qaroq,r.{Mtrcfi cpeArr4Mtr troreuqlraJranu noa6yxtAeEufi Err}r{Etrx yponueft. Ta-
HI{e BaB}IcEMocrI{ crpolrtJlr,IcB ,q,nr Fe I, Fe II, Ti I, Ti II, Cr I, Cr II, V II,
V I, Mn I, Ca I r.rApyrux DJIeMeHroB. B nasecrse rprrMepa ua {ur. 3 npe4cran-
JIetrbI BaBrrcrIMocrtr Ig Ntlgi - ei !,ilfiFe I y o6eux sBeBA I4 4nn Ti I y e Peg.
C uolroqrro rantrx rpa{uron 6rr,ntr oupe4eJleuhl reMtreparyprr aoa6yrx4enr.,Ir
(ffl) ara neftrpanrurrx r{ r{onr{BoBaHubrx (71) areueuron. Ha4o orMerurr,, qro
B r(aqecrBe KoHrporrrr 4ra Fe I (n cryuae yCyg) crpor4Jlocb gna rpa{zHalgNrlgt-
- ei. [,nx uocrpoerrr4fi rrepBoro 6rrna ucuoJrbBoBarra eAr{rrafl HprrBa.fi pocra
AJrfl Bcex rpytrr nusufr" Fe I ({ur. 3, a), no aropofi paa AJrfl naxr4ofi rpyrnbr
ttunufr. Fe I (uepnrrft cro.n6eq a ra6Jr. 2) racuonraoBatra cBo-E nprdBafi pocra.
flonyueuurre reMrreparypu 7, MaJIo paa Jllurqarorcfl MelHAy co6 oft Ql : 5150',
Txr:5250')'

B o6orax cryqaflx IlpflMoJruHefiuocrr BaBlactrMoorulg Nilgl- 8i fra Eapy-
maer0fl B trpefieJraK Or t; - 0,0 Ao 8t - 4,6 ea.

Coe4euna o 7, 4anr,r s ra6r. 3. B reaoft rroJroBr{rre aroft ra6nuqbr rrprdBeAerrbr

pesyJrbrarr,r otrpeAeJrerrrrs. Tf; u L,To Lnx ueftrpalturrx sJleMeEron, n upanoft

AJrfl r4otroB (T* , LT*).
Oruu6rr A7, 6wmn oupeAeJIeEbI cuoco6ou EalrMenbmtrx HBaAparoB.

B rocne4uefi crpoune ra6n. 3 [pr.IBeAeur,r cpeAutre BEaqeEI(fi arrrx reMreparyp
trO BCEM AJIEMEIITAM.

Ha ocuose ra6;r. 3 6r,rnu uocrpoeHbr BaBr{cl{Moorl( TeMtreparyprr aos6yut-
Aeur{.rr or cpeAuero Iroreuquaira noe6yxt4euraa (Sur. 4). Ta6n 3 u S:r-r. 4
IIOBBOJIflIOT CAOJIaT'Ir CJIeAyIOqfie BI;IBOALI:

a) g.nr AaErroro troretrqr{aJla noa6ym4euufl 6, reMtreparypbr roa6ynt4eunx,
onpeAeJlfeMEre [o JIr{trrrEM EeftTpaflbHbrx aroMoB, B cpeAtreM BbrIrIe, qeM TeM-
fleparypbr r oa6yni4euux, uafi4euubre rro Jrtttrrrrrr r,roEoB ;

6) ua cpaaueur.rficpeAHrdx reMreparyp noa6yxaer;-fi.fr c a{Senrunuoft reu-
ueparypoft Br.rArro, qro AJIfi o6erax anea4 co6rroAaercfi HepaBelrcrBo f u ( 7364.
Be.nnsuua 7346 rrpr{rr.rrra panuofi 6100" [22] ra 3560" [231 p,m I Cyg n e Peg
COOTBETCTBEIIHO.

fleparrft BbrBoA (aro 6rrro orNreqeuo r,r o [3,4J) cBl{AereJlbcrByer o roM,
qro rfiHr,rfi rrotroB <a{SeHrranuol o6paayrotcx B BepxHrrx, 6o,ree xoJIoAEbrx
cJrofix arlrocdeprr, seM ruHufi ueftrpa"nr,nr,rx aroNroB. Btopoft BbrBoA To]r{e
oqeBuAeurrtror(aabrBaer, qro cJlor{ arr{oc{eprr aaesglr, rAe o6paayetcx Eetrpe-
prraur,rft ctrer(rp, xapaftrepr4ayeurrft aS{extuanoft reMtreparypofr, i.pacrono-
?fierrr,r B cpeAHeM r.ty6me, qeN{ cJroE, rAe o6paayrotcn ilrl[],lvl trorJloqe-
uur. [2L1, Ha ocnoBe Horopbrx Mbr otrpeAeJrntw Tu.

$ 3. Typ6yllcHrrrbre cnopocrrr

IzIs ra6n, 2 avguo, sro qucflo trusrrft c pa3rrbrMtr IIoreEql4aJraura aoa6yrHge-
Etrfl AJr.rr uefttpansnr,rx rr raour{BoBanrrr,Ix DJrer[eEToB BtroJItre Aocraroquo AJIfl
IIOCTpOeELIfi OTAeJIr,trbIX KpIIBLIx pocra AJIfi EeCfioJILHI{X rpytr[ nmuvfr' Ilt AJIS
uocJreAyrorqero otrpeAeJreEr{ff Mr4r(poryp6yneuruux cxopocteft. Ilolyveuuue
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tt, o0

9,50
7,25
3,801

3, g01

9, lol
e,551

8,701

7,401
7,601

6,601

3 ,301
n'rol

5,951

10,501

9, 101

8,701

6,601
7,951

10,00

6,3
7r3
6,9
716
713
6,3
7r3

8,30

6,90

8,30

8,00

7, 60
7, 60
8,30
B, 30
8,70
9, L0

2,65
2,85
3,20
3,87
4,50
3, 1o

3 ,85
4,06
5,31
6,46
0,59
I ,10
L,25
1,57
1,90
2,05
3, t0
I ,90

1,05

0,40 \
)

l,4g
0 ,60
0, 60
0,90
0,43

38

58

36

T4

26
39
68

57

1.2t

3B

29
20

28

10
26

22
96

24
21

20
31

21,

19

J4

JJ
21.

26
1.7

I
,1,7

15
t8
21,

28

20
8

L4

30
20
40
30
2L

15
16
29

30
38
74

40
19

28

27

42
25
10

8,
7,
7,
6,
5,
4,
o,
6,

YI
MnI
NiI
CoI
NaI
ZII
SrI
ScI

FeIIt
2
J

4

5
CrIIt

1,,*

i,,,,i

45

46

TB

64
45
56

6

43

20

8,7
60
5,0
3,8
4,9

8,
4,
4,
ir,

6,
4,
4,
,

7,
6,
6,

8,3
6,9
6,9
6,8
6,3
7,6
g,t
716

314

5,
4,

4,
o,

9,
10,

2
c

4
5

TiII{
2
c

4
5

6

7

VII

3t
,1

LI
8

L2
14
18
t8

8

10
16
54

{0
oc

15
27

TiI

YI

,
J

4
5
6
7
t
,
J

5
5
6

7

I
2
c

4
5
I
2

7

CaI

MgI

t,83
2,51
3,33

16

1.4

9,3
8,5
8,3
716

6,
9,
0,
9,3
8,5
8,3
716

Zr lI

Eu II
Ba II
Sc II
La II
Ce II
YII

Nd II
Sm II

54
aq

t7
30
45
19

27
7,6 I 7,6

sHaseH[fl Mr[Hporyp6yJlerrrrlbrx cKopocrefi rIpI,lBeAeHbr B qerBeproM crorr6qe
'ra6il. 2 AJrfi (alr{Aoft anea4rr. FIa ocHose ra6il. 2 6r,r.na uocrpoeHa +I,Ir. 5, Ea
Koropofi IIor(aBaHa BaBr.rctrMocrb Mr{Kporyp6y.neurur,rx cHopocrefi or 8; [JIfi
IreRoropr,rx aJreMeHroB. Ta6.n. 3lr Snr. 5 noesorqror cAeJlarb cJreAylolqlre Ba-
I(JIIOqE}IIIfl.

a) I4a ra6rrur{br Br{AHo, qro r{r{Hporyp6yrrenrnafl cl(opocr6 IreoAIrHaKoBa

"qJrf 
paslrr,rx rpyn[ ilkt,ldLtfr- oArroro ]r Toro ]r{e SJreMeHTa r4 paBrr{qHa AJIfl paSHLIx

aJreMeEToB, r4}rercu,rrx paSrr{sHr,re cpeAHr{e rrorerrq[aJrlr Bo36yE(AeEI4.s, 3ro
o3HaqaeT, qro paSruqHbre rpylnbr JrlrHr4ft oAlroro r{ Toro }He aJreMeHTa r{ pa3lrblx
sJreMeEroB o6paayroTcn B pasJrr4qHr;rx cJroflx arruoc4epbl Flecuorpa Ira To, qro
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BoB6y)fiAeEr.rE

o-AJrlr ?Cyg; 6-g:rl e Pcg. j- T,0-
rcMIcpaT]'p6r Bo3i]')t(llcrrrrrr [.1]r iloiil-l,a,rr,Hblx
I roMolf : 2 _ 'f ; - roturcl,irrl pLt Do:rrir.;ri;(cIrrr

tr,rn Iro)roB; a - Tcrllr! - DrJrrlrr,lirrrnrr;t[ .l.eNilc-

parypa

saBr,rcr4trocrb r{rrnporyp6yleurnr,rx cnopocrefi or cpeAHero I1o1,eHrrr4a"r]a B03-
6yrx4er'naa Arrfl Halrrroro D.rreNreHTa HeoAr4HaHoBa, ;6qr4ft Brr/I BaBr4cr.rnrocrefi
rIOSTI4 HE ]43I\IEH-'IETCfl.

..6) Itpoue roro, ur AJrrr Jrr,rrrr,rfi r,rolrr4aoBa]rrrrnx aroxioB 6o.n.sure, rrerll(Jrrr JrrrLrvir
HefiTparr,Hbrx arorroB oArrot o r4 .j.oto ?Tie DJrcl{o}rra A,rrrr AarrHoro norc}tr(r,raJrB_
Boa6yriAeur,ra ((lrar. 5, a - a) y y Cyg.

(Dr,rr. 3. SasflcuMoclrL lg Nil gi or ei
a-Air.E ?CygIlcI; 6- IteI uTilpnnepcg

Hefi-
Tparbrr6rc

A?OMbI v cyg
11,,.,,1

T;

400"
500

Sc TI
Zt. Il
Y]I
V]I
Ti II
Sr 1I
Fe II
Cr II
Ni II

Mg II
Mn II
Si II

1,49
1,05
0,90
1,!10
1, 50

0,75
2, 96

3, 68
4,01

t0, oo
5,36
7,60

0,96
l,2t
0,56

1,34

";"
3, 50

0,34
0,35
0,43
0,62
I ,18
,,,,

4450"
4100
4870
5040
4600

44s0
5700

5000

4700
4850
4150
5250
4150
5650
4430

3260'
3750
3400

j7';
Y Cyq

3i
550

800

"r cys e Peg 'r cvrl.r'c.l

:ooo
3700

Sc

Zr
Y
V
Ti
St'

Fe
Cr
Ni

Mg
tr{n

Si
Cla

Co

Na

0,98
0,60

0,76
1 ,09
1,74
2,64
2,42
3, 06
ara

2,44
1,90
2,26
7,64
!,40

0,25
0,62
0,80
0,89
1.,66

2,13
2,78
2,65
3 ,30
3,60

t ,90
2,1'4
2,35

4900'
5040

6100
5950
5700
5200
5600
5450
6380
5000

5600
5400
5040

3200"
3400
3750
3400
3550
4460

3600
3300
4t0o

4;
400
ii00
250
300

500

600
200

300
400

450"
300

600

600

200

4000
3800

sSco

3000
3000

Sm
Nd
Ce

I,A
Ilu
Ba
cd

II
II
II
II
II
II
II

0,30
0, 36

0,58
0,58
0,37
0, 3g
0,7 5

3000
2800
3300
2800
3400
3700

300

700
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400
800
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M. E. Boapugrc., If. !0. Botcxattcrccca*

Mero4olr npunofi pocra npoBeAeE aEaJrlr3 (prauuecxux xapa_HTeprrcrnH rI xflMlrqecHoro
cocrana ainroc{bp .retitpex I(laneaA: 70 Oph, K0 V, e Peg l(2 Ib, 61 Cv,g,A K5 V'-E, Cyg
l(5 Ib. hcnoniablauo Z5 cnexrporpaMr\r, r4Merotr{rlx^Al4ctrepcr{to 33 A/atn s o6.nacru
116800-5300 A n 74 Lltun t o6lacru XI5000-3800 A. flo;ry.reun EftBI{BarIeErEhre mupE-
Ehr Arrfl 280 nnurfi florrlorqerr{fi MeraJrJroB ,(ra6,rr. 2).- 'Onpege.nesn ryp6yterrnbre c(opocru (ra6r. /r), teurepatypn noa6ym4euut (ta6r. 5),
enerrporurre AaBJreErrE (ra6.n. 6). Cpanuenr.re orEocrlreJrruoro xnMrqecftoro cocraBa arMo-
csep ircc,rregyerrbrx BBeBA IIo(aBaJIo,. IIro coneprrtafiile_IItnr.Iln r atuoc$epax- 61 Cyg A ll
E^Cyg o 30 p'ia rrreur,Ilre, qeM D atuoc$epax 70 Oph lI e Peg. Cogepxarue Sr,^Y, Ba B arMo-
c{repix ucc,iegyerrrrx 3BeBA B rpr paiia-6o.rbrtre, qerr r ar:uoc$epe 99r*qt. Orsocutenlsoe
c6geprxauue ocraJrrrrbrx a.IIeMeEroB rre orJrlrllaerofi or coJrEeqroro (rllrr. 5).

THE SPECTROPHOTOMETRIC STUDY OF FOUR K-STARS, by M. E. Bovarchuk,
N. ?. Vo.tfuansky.- The physical characteristics and chemical co-mposition of the atmo-
slrheres oi fot'ri(-sl,ars, ?Obph K0V, e Peg K2 Ib, 61 Cyg A K5V,€ Cyg KI Ib have
becn analvzcd bv t[e curve oigrowl,h mel,hod. Forty Iive spectrograms with a dispersion
ot s: Almi" ar Xd6B00 -5300 A a:nd 14 A/mm at II5000-3800 A rverc used. The equivalenl,
rvidths rvere determined for 280 absorbtion lines of the metals (table 2).

The turbulent velocities (table 4), the excitation temperatures (table 5) and the
electron densitics (l,able 6) rvere obtained for the dwaris and supergiants. A comparison.ot
l,he relative chcm'ical composition of the sl,ellar atmospherei studied shorvs, that the
abundarrce of the lithium in the atmospheres o[61 Cyg A hnd of ICyg isless by the factor
i0, thun thal, in the atmospheres oI 70-Oph and e Peg. The abundance of Sr, Y, Ba in the
atmospheres of the stars studiedis morebythe factoi3,thanthaLinthe solar atqosphe-re.
ih. .,ilatiu. chemr'cal abundance of the other elements do not differ from that oI ihe solar
atmosphere (fig. 5).

1. B reseuue 1966-1967 rr. na 4n{panq}IoulroM clrenrporpa$e 1220-nx
Te Jrecn ona ltpuuc nofi acrp oSrs uuecn ofi O6cepn ar op vV fbtllfi rr oilyqeHhl Ctrel(r-
porpanMr,r qerbrpex K-area4, 70 Oph, e Peg, 61 Cyg A, E Cyg. Hexotopue 4au-
Erile o r{r4x rrpeAcraBJreur,r B ra6Jr. 1. CueHrpr,r 3Be3A $ororpa{trpoBarrlcb B rpex
o6racrsx:

Ta6rrrtra t

AITAAEMlTfl HAY}t CCCP

!I 3B E C T I{ fi ITPEIM C I{ O ]t A CT P OO I{ 3 IItIE C It O 1t OE C EPBATO P I;II{
Tou XLI - XLII, 1970 r.

rIIlcro clreltrpotpaMM
, sin,i,
E.Nlcex

nt t

70 Oph
e Peg

6t Cyg A
E cye

16534r
206778
201091

200905

KOV
K2 Ib
K5V
K5 Ib

+6?0
-4,4
+7.4
-4,4

4ry1

2r4
5,L
3,9

20:

t5
t5

Ir6soo- | lr,rooo-
5300 | LL))

rr4400-
3800

5

J

4
5

4
2
,
D

5

J

4
5

* CrcquairbEaE acrpo@uBu.IccHaR o6ccplaropuR

342



6795,40
6791,05
677 4,28
6772,36
871.7 ,69
1i707,74
6677,90
6663 ,45
6661 ,08
6645,\l
,664:3,64

6613,74
6604,6
6595 ,32
6592,1)2
6575,02
6572,78
8550,24
651 6 ,05
6504,26
6499,61t
64)3,78
6475,63
6471",66

6462,57
,6456 ,38
6455,6
6449,81,
6439 ,07
6430 ,85
6416,91
6413,35
641,1 ,66
6408 ,03
6393,6
6390 ,48
6370,38
,6355,04
,6318,02

'631t , 51

6305 ,67
.6292,90

6285,20
6276,3
,6256 ,91
,6242,8
,6239,78
,6233 

, 19

'621.6,37
6213,87

26
.)
.)

L27

32
L

268
1.11.

282
8

43
26
t9
6

268
206

1"

1"2

40
48
t8
18

206
18
t8
74
19

19

18
62
74

,t

816
816
168

33
,1.27

342
168

342
2

t9
t9
,

19

t9
o

20
t9
20

VII
SrI

La II
Ni I
CaI
LiI
FeI
FeI
CrI

Eu II
NiI
YII
Sc II
BaI
FoI
FcI
CaI
SrI

Fe II
VI

CaI
CaI
Ite I
CaI
CaI

Fo II
CaI
(la I
(la I
FcI

lte lI
ScI
FeI
I.te I
FeI

La II
NiI
FeI
FoI
FeI
ScI
VI
YI
ScI
VI
VI
ScI
VI
VI
VI

1,72
1.,77

0, t3
3,64
2,70
0,00
2,69
2,4'z
4,L7
1.,37
I,67
1,74
1, 35

1,,L2

2,73
2,53
0, 0o
2, 68

2,88
1, t8
2,5L
2,51.
2,55
2,5L
2,5r
3, 89

2,5L
2,5L
2,5L
2,L7
3, 87

0,02
3,65
3,69
2,43
0, 32
c E2

2, 83

2,45
2, 83

0,02
o,29
0,27
0,02
0,27
0,25
0,00
0,27
0,27
0,30

lggfr

2,28
3,LL
t ,01
3,66
3,05
3, 73

2, 90
,L,77

4,22

2, 50

2,42
2,24
3,75
.) a,)

1 ,53

-0,044,00
L,25
2,39
3,16
J, i ()

1 ,58
3,17
4,tt
2,10
2,Bl

4,17
., ,r)

L,B7
I,37
3, B0

3,41.
2,7 7

1 ,39
2,58
2,04
2,24
t, 56

2,3L
2,06
2,04

,77
,68
,96
,37
,74

2,40
1,88

Ta6rfir,a 2

lg 171/tr.106

ttt70oph I ePeg lotcygAlE,Cyctrl

1,05
1,,29
0,47
1,52
1,54
0,72
L,54
1',43

! ,LO
0,98
,1 

,61
t ,01
0,93
1',04
L,74
1,42
t ,31
0,97
1 ,13
L,1'5
t,38
2, 06

1',37
1,61
1 ,80
L,o/+

t,41
1,Bt
L,76
t ,60
0,82
0, 50

I ,55
L,44
I ,63
0,52
!,20
L,L8
L,72
1,33
t,26
t ,36
1,34

1,59
L,4l
r,t6
1,59
t,89
i,1'2
2,00
1, 86

L,45
L,28
2 ,00
1,68
!,44
!,54
7,20
7,72
1,93
1,26
1',62
1 ,56
2,oI
2,:LB

t ,85
1,96
2, oo
L,2I
L,77
2,02
1 ,93
2,06
1,24
1,45
1, B0

1,,84
1,93
1',54
L,5l
t,88
2,06
1, 55

1,38
t,9t
t,86

1 ,61
t,6l
1,90
1,50
1 ,86
1,r52

0,94
1,06
0,74
1 ,35
t ,69
0,83
L,74
1,,45

1, t3
0!78
1 ,95
o,9l
t ,00
1,00
L,72
!,52
1,65
7,02

r,2l
1 ,56
L,g7
L,48
1,66
1, 81

t ,50
I,74
1, 85
I,75

1, 50

1,32
t ,65
1,0o
0,85
1,28
t, 53
1,07
1.,37
1.,46

1,43
I ,09
4',3t
L,22
1,36
7,20
t,55
1,33

1,45
0, 78

1,L7
1,61
L,02
1,96
1,60
1,31
1,,22
2,04
t,54
1,,25
r,52
2,03

,96
at

,45
,31
,60
o)

,10
,30
,tt
,35

2,oB
1 ,60
1",62

I ,91.
0, 82

1 ,68
2,07
1, 85

I ,95
1 ,:14
1 ,06
1 ,65
1,66
1. ,95
1",22

1,50
1 ,80
1.,84
t',Bz
1, 55

L,7g
I ,80
1 ,63
1, B0

L,77
l,B2
L,44
L,'16
L,52

7,26
1,30
L,37
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I,A 0aeuelrr

lg !71/1.106

70 Oph s Peg 61 Cyg A

6210,68
6191,56
6176,81
61,75,42

6i.69 , 56

6169,05
6166,4
6L62,L7
6L54,23
6147 ,70
6145,08
61.31,54
6122,2
6119, 50
6102,72
6090, t B

6085, 23

tiOs2 ,72
6065,49
6063, t
6049,51
6024,07
6021,80
6016,64
6008,58
5976 , B

5937, B

5895,92
5389 ,95
5862 ,36
5857,45
5318,70
5300,23
579:l , 13
5737,04
5727 ,02
5700 , t0
5688, 20
567t,8
5657,9
5624,55
561 5, 65
5598,49
5591+,tr7

5538,76
5536 ,76
5576,10
5572,85
5569,62
5535 ,48

I
169

228
217

20

20
20

3

5

74

29

3l)

34

34
69

ll4

207

I
1,178

27

27

982

959

1,

L

tt 80

47
o

I
o

35
35
L2

6

L2
29

686

686
2t
21

2L

686

686

686

686

2

ScI
tr'e I
NiI
NiI
CaI
CaI
CaI
CaI
CaI

Fe II
SiI
SiI
CaI
VI

CaI
V1
TiI
FeI
Ire I
BaI

Eu II
PeI

N{n I
MnI
FcI
Ire I
TiI
NaI
NaI
FeI
caI

Eu II
BaI
SiI
VI
VI
ScI
NaI
ScI

Sc II
FeI
Ire I
CaI
CaI
CaI
FoI
FeI
FeI
FcI
BaI

0,00
2,43
4,07
4,07
2,51.

2,51
2,51.

t ,89
2,09
3, 87

5,53
5, 58

T,BB
1 ,06
L,87
t ,08
1 ,05,,,
2,6[
L,L4
t ,27
4,55
3 ,06
3, oo

3, 88

3,91r

t ,06
0,00
0,00
4,53
2,92
1,22
1,67
4,91.
t ,06
1 ,03
1,,43
2,1.0
1,44
1 ,50
3,42
J,'f,l

2,5L
2,54.
2,51

o,o.l
3,42
3, zr0

3,42
0,00

2,2'l'
2,70
3, 97
3,72
3,42
3,Lz
3,05
3 ,80
2, 99
1,83
2,36
2,45
3,69
3, 3t
3,17
3,65
2,66
0,86
2,75
3.,54
2,40
4,23
3,94
3,78
3,4L
3,22
2,49
3,44
3,75
3,95
4,a4
I ,96
3,47
2,24
2,91.
3,50
3,94
3,68
4,L0
3,07
3,57
4,26
3 ,69
3,86
4,1.6

4,04
3,44
4,03
3,82

,3,69

344

0,71
1 ,86
7,34
1,00
L,87
t,77
1,46
, ,),

1, t0
0,78
0,92
1,20
t ,88
'lrJl

!,92
1,37
7,34
1,24
1 ,50
1,09
1,01
1 ,30
1,27
1,35
7,54
L,25
L,20
2,61
2,78
1,27
1 ,80
0, 88
0,56
[,45
L,47
1,27
1 ,51
A 

'D

1,10
1 ,30
1,73
2,73
1,65
1 ,95
1,90
2,04
1 ,53
1,68
1, 81

7,23

[,44
2,01
t ,83
I ,65
2 ,08
2,08
I,t t

2,:13
7,64
[,46
I ,51
1,35
1 ,99
1, 53
,) l)

1 ,90
I ,57
1, 55

r,97
t ,65
1 ,09
1,70
t,lz
t ,59
2,02
t,52
1 ,28
2,87
2,95
L,43
1,96
4. ,00
1,O7
L,70
1,80
2,05
I ,53
1,88
1,00
1,53
2 ,05
2,13
1 ,86
1, 88
1.,89

2,1'4
L,7/t
1,86
t,t5
'1 ,72

1,88
1,27
0,67
1,96
t, 96

L,62
2,41
L,14
0,64
0,83
1, 28

2,25
[,25
, rro

I ,68
1,16
1,25
1 ,53
0,60
0, 53
L')

1,00
1,25
1,45
0, 97

1,23
t,ttt
2,97
1,06
1 ,91
0, 62
0,73
0, Bg

1,31
1,57
1,32
1,Eti
1,49
0,90
t, 88
2, 03
1 ,8i
1,90
.).17

2,09
1 ,56
1',73
1 ,59
1,21)

E cvs

2,06
1,73
1,60
1,96
t ,96
L,77
2,1.9
,.,21"
0,89
t ,33
l,4A
2,32
L,52
L,97
1,83
1,2b
L,45
L,9L
L,4g
1,16'

'l' r52
1,40
1',75
1 ,83
L,2a
1,38
2,85
2,89
L,22
L,74
l',Lz
l',22
1',74

L,67
L,94
1,36
1,5&
l,7o
L ,00,
2,03,
2,06'
,1 ,76
1',77
1,,94
L,8Z



5528,40
5526,81
5521,77
551 9, 05

5506,78
5503,9
5501 ,5
5497,5
5486,',]..z

5454,6
5455,6,.
5450,84
5446,92
5434,53
5429,70
5425,27
5424,65
51+20,36

5409,79
5405,78
5402,78
5397 , t3
53t2,1
537L,49
4957,60
4120,5L
491 I ,00
4903,3
4899,91
4896,44
4891,50
4\87 ,01.
4881 ,55
4878,22
4875,46
4872,1.4
437L,32
4868, 26

4359,75
4355,68
485L,48
4340,87
4836,86
4332,43
4337,64
4829, 38
4827 ,46
482?,,52
4809,00
4805,41

Ta 6r fi\a 2 (npogo.nxeuue)

2,lB
,,}
2,03
[,77
2,00
1,45
t ,30
1,83
2,05
t,88
1,99
1,96
,L,97

[,41"
l,85
1., 83

1, 83

1,86
7,7$
2,05
L,76
L,79
L,94
2,09
1,98
1, 56.

0reuenr lg sl^

lg VV1ltr.106

Tooeh I ePes lotcrurl ecvs

MgI
Sc II
SrI
BaI
FeI
TiI
FeI
FeI
Srl
ScI
FeI
SrI
FeI
FeI
FeI

Fe II
NiI

X,In I
CrI
IeI
YII
FeI
ScI
IeI
FeI
FeI
FeI
FeI
TiI
FeI
FeI

. CrI
VI

FeI
VI

IeI
FeI
TiI
FeI
FeI
\rI
TiI
CrI

. VI
VI
CrI
VI

MnI
La II
TiI

I
31

I
I

t5
287

t5
15
I

16
t5
I

15

t5
15

49
70

4
1B

15
35
15

t9
L5

318
318
318
3tB
863
9t4
318
143

J

318
o

318
318
231.

3tB
687

c

53

1.44

3r

16
JI

260

4,33
L,76
2,24
1,56
0,99
2,57
0,96
1,01
2,24
1,84
1 ,01
2,25
0,99
1,01
0,95
3, 19
[,94
2,1'3
1 ,03
0,99
1, 83
0, 94.

' 4' r98
0,96
2,8'1,

2, g3

2,86
2,87
t ,B7
3,87
2,85
3,07
0,07
2, gg

0,04
2,88
2,86

2,87
3, 35
0,00
0,90

' 3,09
0,00
0,02
2,53
0,04
2,31

' 0,23

'2r3

3, 61

3,67
3, 79

3,94
L,40
4,L7
4 ,08
1,25
3,43
4,07
L,77
3,56
1 ,88
7,76
{,97
t, t9
2, 59

2,52
3, 03

t ,98
2,84
1 ,85
4,06
2,4'3
4,08
3, 99

3,77
3 ,09
4,TL
2,63
3, 86

4,09
2,56
3, t5
2,45
3, 64

3, B0

4,17
3, 36

2 ,66
2,L4
3,21
3,15
1.,70
t, B{

3,47

.1. ,79
3, 83

7,48
4,03

1,78
1 ,10
0, 91

0, 62
L,7T

'l' 126
1,51
1,60
1,09
I ,05
2,07
I ,00
2,78
t, 88
2, 08
I ,06
L,77
I ,31
1.,97
2,07
1 ,30
1.,94
1,52
2,06
2,34
1,,97
1 ,91
t, B0

L,57
l,L2
2,tg
I ,69
1 ,61
I ,90
t ,68
1 ,96
2 ,09
4,,48
2,02
t, 85

L,t'3
L,64
1 ,39
1 -37
1,50
1,57
1,30
1,73
1,33
1,42

I ,98
t,4L
I ,35
1 ,06
2,06
1,31
1,87
1 ,91
1 ,31

2,20
1,33

2,09
2,1"7

t,44
T,BB
I,62

2,1.9
1 ,35
2,74

2,20
1,98
2,L2
l,B2
1, B3
,1 ,98
1,42
1,95
t,88
2, 05

2, 03
r,98
2, 03

2,12
L,62
2,05
7,70
1 ,69
1.,77
L,75
1,85
7,67
1,,84
T,B2
I,7B
1. t7O
{,69

t ,91
I ,00
t,1B
1,18
2,04
o,9t
I ,88
1,93
0 ,93
0,96
2,03
1 ,03,))
2,|tJ
2, 05

4',4'7

1,74
1 ,56
2,16
o Q.)

1,23
2,12
{., 30

2,20
2, 08
208
7,84
(, 59

t,40
1,00
2, 00

1,36
1,56
1,84
1,54
1 ,94
2,01
I ,26
t, B0

1,48
1.,45
L,44
{,30
1,,45
t ,35
7,45
1,35
1,Bo
7,47
1,27



T a 6;r v, \a 2 rtpogortmeurre)

479E,7 4
4794,36
4791 ,50
4779,98
4778,26
4768, 39

4764,29
4761.,5:)

475L,57
4750,99
4749,25
47 45,3L

473,9,L1.

4727 ,t5
47 t4,1.t
47L0,57
470i1,72
4707 ,28
4702,16
4700,6t
4695, t 5
469r,34
4681 ,91
4680,30
4675,L2
4673,t7
4670,43
4607, 53

4595,59
4591 ,39
4535,87
4530,39
4578,56
4577 ,L7
4571,L0
4569,64

.4565,51

4543,76
.4534,78

4533,24
451.7,09
4492,31
4490,08
4464,68
4462,02
4455,89
4454,78
4453,31,
44J4,96
.4421 ,57

FcI
FeI
SoI
CoI
TiI
FeI
(lr I
I,I I
VI
VI

(lo I
CrI

tr'In I
CrI
VI
VI

trhi I
I'c I
IIg I
(lt' I
CrI
TiI
TiI
FcI
NiI
FcI
VI
TiI
()'T
CrI
CaI
VI

CaI
VI

MgI
CrI
CrI
TiI
TiI
TiI
CoI
CrI
MnI
MnI
MnI
CaI
CaI
TiI
CaI
VI

38
11.5

5

153
232
384
231

2L

94

4,13

156

6t
21,

99

a.L9

tt9
21"

554
11"

62
199

75
6

39
115
820

39

6

286
21.

23
4

23

4
L

173
2L

42
42
42

150
197

22
22
28
4
4

113

4
,,

I ,60
2,40
0, 02
a u'7

2,23
293
3,54
2,94
I,22
205
3,04
2,70
2,93
2, 99

2,\L
2. t2
2RB
3,23
4, oo

2,70
2,97
1 ,06
0 ,05
I ,60
3, 59

3,64
1,08
0, 02

4,17
0, 96

2,51
0,02
2,51
0, 00
0, 00
3, tt
0,98
0,82
0,83
0,84
3,LL
3, 36
2,94
2,91
3, 06

1,89
1,89
L,42
,1 

,88
0,27

0,71
U, /r
1,53
4,08
3, 70

2,77
4,06
3,71
3, 08

3,35
3,87
2,91
3, 55

3, 59

3, 53

3, 66
J, Oa

3,44
5, 82
3, t8
3, 28

2,99
2,68
0,60
') ,o
3,12
2 ,93
2 ,60
4, C:
2,4J
2,8L

2,84
2,40

-0,60
4,05
2, 03
3 ,43
4,06
4,29
3,53
4,04
3,74
3,93
4,33
3,1,L

4,00
4,04
3 ,66
2,81"

t ,33
0,90
1',27
4rt
0,92
7,52
1.,42
1,36
1',37
L,02
1,40
Lr?8

'',281,56
L,1'4
L,24
1,39
1,80
1,85
1,38
1,2t
t',52
1',7L

1,43
0,91
L,46
t',2:l
L,82
L,24
t,65
1,60
1, 50
L,43
1,83
1,31
L,48
1,59
t',57
7,84
L,92
1',28
L,57
1,65
1,72
L,7t
t ,69
2,00
t',75
L,7g
t',45

1',74
1,,23

1.,67

L,4g
L,47
1,69
1,56
1,60
L,70
1, t0
t ,68
1,33
1,55
t ,66
1.,34
1,39
1',74
1, 89

1 ,95
1,51
r,52
1 ,89
2,01
1,Eg
L,25
1.,77

!,62
2,05
1,75
2,02
t ,66
1,84
L,72
2,03
I ,65
1,66
1',97
1 ,81
1 ,99
L,97
t, 53

t, 70

1,96
1,80
t, 99

2, 08
,r)
t ,98
2,07
2,09

L,45
0,91
1",45

L,40
1.00
L,57
1,35
L,24
1,26
0,90
t ,35
1,40
L,21"
L,45
4,,02
L,14
I ,53
t ,83
1,95
,',43
l,LZ
1',62
1,75
1,69
L,07
L,27
L,23
2,02
L,1'5
1,83
{ ,55
1 ,5c
1,66
,1, r74
1,60
L,27
1,85
1,75
I ,95
1,88
1',25
1,36
7,46
1,55
t,60
2,07
2,53
t,75
2,1'5
1,60

[,79
1 ,66
1 ,66
L,4g
!,40
1,86
t ,55
1',73
t ,50
L,2o
t,72
t ,55
I ,53
1 ,60
I ,25
1 ,38
t,85
1, 89

t ,96
1 ,65
t,52
1,92
2,1I
2,0L
1",22

{,77
1,50
t ,92
1,43
2 ,08
I ,60
L,94
1 ,56
2,!o
2, 00

1, 66

2,!o
2,00
2,L5
2,23
L,40
t ,51
1',78
t ,95
2,00
2,L9
2,42
1,90
2,36
2,26

Ig VIzl/),.106
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l, l Sreuesr

FeI
CrI
}'e I

Ti II
Cr
Cr
v

Fe
Sc II
Ca

Ca

Cr
Cr
Fe
Fe
Fo
CrI
Fe
Fe
Fe
Fe
Ie
(ia
Fe
Fe

Sl II
Cr
IIe
Cr
Fe
Ire
Cr
FeI
FeI
FeI
FeI
FeI
FeI
MgI
Ti II

4l
22
4l
hI
')')

22

5

42
15
(

5
.i.

1

42
4t2
152

I
42

906

352
i52
4.5',2

2

152

800
I

152
24.)

4-1

152

248
152
152

r52
354
695

19

1,5

105
695
ODD

42
422

43
43
27

28

27

e, 3B

,,. 
,60

t ,03
1,55
L,22
0,98
1, oo

0,02
1,60
o,60
t ,89
1,89
0,00
0,00
7,43
3, 10

2,39
0,00
1,55
3,63
2,85
2,41.
2,47
0,00
2,44
3,56
0,00
3, o0
2,47
3,83
,1 

,43
2'r39
3,83
2,46
2,14
2,44
2,82
3,35
0,95
4,33
2,53
3,40
2,82
1,,43
2,92
1,55
t ,60
0,27
0,27
7,04
0,27

44t5,L2
,4412,25

4404,75
4398,31
4351 ,05
4344,5L
4332,82
4325,76
4320,74
4318,65
4:J02,52
4',289,72

4274,80
4277,76
4267 ,33
4260,43
4254,35
4250,79
4246,09
4245,26
4235,94
4233,6L
4226,7:l
4222,22
4219,36
4215,52
4211 ,35
42,10,35
4208,35
4202,03
4t 98, 3t
4193, 66

41.91,,44

41"87 ,80
. 41,87 ,04

4L81,,76
4176,57
41,72,75
41.67,27
4163,64
4L57 ,79
4'1.54,50

4t47,67
4146,07
41,43,87
41,32,06

4L28,07
dr1,23,57

4,1,18,77
.41L6,47

Fe
Fe
Fe
Fe
Fo
Fe
VI
VI

CoI
VI

Ta 6rur1 a 2 (rpogo.rrmeEr,Ie)

3,51
1, 53

3 ,89
1, 55

2,57
3,31
2,43
4,00
3, 31

3,4',)
3, 93

3, 05

3,24
3,83
3, 29

4,26
.1. 'l D

J,Jil
3,2I
3,19
3, 94

3,03
2 .)Q

4,42
2,63
3,64
3,43
4,04
J,J t

3, 69

4,4t)
3,68
3,75
3, 79

4,08
3, 66

1,29
5,60
3,61
3,79
3,77
2,75
2,75
3, 55
3,'46
3,57
3, 39
3, 51

o, JJ

2,34
1.,45

2,33
t ,03
I ,81
2,04
1,66

1, 89

L,79
2,LZ
2,40
2,35
2,57
1,96
2,39

?,42
2,36
1',25
1,68
2,28
2,16
2,73
L,94
7,79
2,04
1,32
2,05
1,31
2,2:J
2,26
1,42
2,79
2,26
2, 30
2,17
1 ,81
2,05
1',75
1,43
1,80
2,02
1,93
l r79
2,41
2,34
2,03
1,90
2;Ll.
1,59

2,09
2,00
2,43
1,,28

2,20
2,08
1,76
2,51.
2,06
L,82
2,70
2r24
qq,

2,37
1,82
.)ro
2,20
2,25
1,63
1,86
2,08
2,03
2,80
1',94
1 ,95
2,20
1, r84
2,05
1',64
2,17
2,1.4
7,81.
2,1'0
2,23
2,26
2,00
7,97
2,L7
1 ,90
1',43
I ,90
1,92
{ ,98
1,81
2,40
2,1-7

2,'1,3

2,L5
2,t2
I ,91

2 45
1',7L

2,68
0,90
1,98
2,1'5
I ,60
2,82

2, 00

2,53
2,79
2,94
2 ,60
1,66
2,54
2,85
2,56
1,,34
1',87
2,38
2,31"
3,38
1 ,95
1,85
2,05
1 ,30
1,96
1,,25
2,61.
2,38
1,36
1,90
2,20
2,20
2,'l'5
1,90
2 ,06
1',75

1',95
L,72
2,09
1,68
2,69
2,63
2,/i'5
2,'1"L

2,17
{,95

2,50
2,02
2,50
I,LT
o Qr)

2,25
2,02
2,74

2, 06

2,30
2,51
2, 53
2,75
2, 06

2,41
2,54
2,44
1,60
1 ,90
2,TB
2, 30

3,03
2,10
1 ,95
D ,<
1,70
2,10
t,45
2,51
2,34
I ,63
2,15
2,26
o D2

2,20
2,07
, ,(\
1, B0

7,20
t ,95
2,13
, la

2,00
2,66
2,43
2,26
2,30
2,34
2,L3

34r

lg VIzl/I.106



Ta6rlrqa 2 (oronuaune)

lotcrnnl'"

4L77,78
4109, B0

4102,93
1t089,22

4087,09
4086 ,30
4083,63
4082,40
4079,24
4077 ,72
407L,74
4067,98
4063,60
4058,93
4045,82
4041,,36
11035,73

4034,49
4033,07
4030,76
4028,33
4026,,1,7

4020,40
4018,10
404.7 ,76
4010,77
4008,93
4045,25
3998,64
3989,76
39Bt ,76
3979, B0

v
v
Si
Fe
Fe
Co

MnI
ScI

MnI
Sr II
Fe
Fe
I'e

Mn
I,'e

tr,In

Mn
Mn
NIn
Mn
Ti II
Cr
Sc

[,rn
Fe
Fe
Ti
Fe
Ti
Ti
Ti
Cr

0,30
0,26
t,90
2,94
3, 32

L,87
2,LS
0,02
2,4.4
0,00
1,60
3,20
t ,55
2,17
L,43
2,4.1.

2,L3
0,00
0,00
0,00
1,88
2,53
0,00
2,ll
3,03
2,60
0,02
1,55
0,05
0,02
0,00
2,70

4,06
3,43
0,72
2,46
2,94

'1 ,o+
3 ,85
3,48
3, 67

2, 83

4,0r
3, 90
4,04
3, 87

4,29
4,51
3 ,97

2, 96

3,L2
2 ,96
3,7t
3, 99

3, 95
3, 43
1 ,88
O QD

3, 53

3, 76

3, 61

3,51
3,44

[,82
t ,86
L,97
1,37
1,28
1,69
1, Bt
1,59
\,92
2, 05

2,47
l,B7
2,50
1,90
2, 6S

1 ,89
I ,93
2,2L
2,34
2,33
1,36
7,57
t ,86
{, Bg

1,99
1.48
I ,66
2, 36

{,95
L,97
1, B0

1,50

2,04
2,03
2,35
1 ,88
1,63
L,79
7,67
1,83
2,07
2,19

1,86
2,47
2,01
2,49
t ,89
{,86
2 ,09,,,
2,39
1,58
L,7g
1 ,96
1 .88
1, 81

1,75
I ,80
2,26
2,04
2,IO
2,04
L,79

zr28
2,07
1 ,90
L,46
L.,26
4',7'!'

L,94
1,96
2,Lo
2,Lo
2,73
2,00
'2,79

1,89
2,74
1 ,98
1,97
2,32
2,55
2,57

1,59

. 1,81
I ,88
1,50
1,90
2,47
2,4'0
2,28
2,03
L,42

2,26
2,12
2,LZ
1,59
L,70.
2,00
2,05
I ,95'
2,23
2,20
2,64
2,00
2,55.
2,23
2,70
2,25
2,07
2,4L
2,43
2,47
1,30
1,92.

1,96
I ,99
1',74
{,99
2,36
2,t5
2,24
2,00
1,80

27

27

2

422

694
58

E

6

5
,1

4C

559

43
5

E

5

2

2

2

87

7

5

257

,2[9
12
43
L2
L2

12
D/

1,1,6800-5300 A na rlrlacrr4Hl{ax Kodal< 103a-}' c Allcrepcl4efi 33 Alnat';
1"?"5000-4400 A r,I 1,1,4500-3800 A ua rrrlacrl4urax Kodah l03a-O c Aucnep-
crreft 14 rt 72 A.lx.n coorBercrBeHHo. A.rr.a Ha)rtAoro cnel(rparlr,Eolo I{HrepBaJIa
r,r Hall{Aofi BBeBALI 6r,uO uOtyueHo oT AByx AO IIflrI{ CIIeHrporpaIlM. BCerO 6r,rnO

[oJlyqeHo 45 cueKrporpa]\rr{. Oulr 6r,rlra sarMcalllr I{a NlrrKpo+oroMerpe B fipfl-
r\,rbrx I4r{Terrcr4BHocr.flx c yBerr{rres[e]{ B 50 pa3. Oro[{AecTBJIeIrI{e ilu],J,tlft Ha- pe-
rrrcTporpaMlrax 6blJro npoBeAeHo C yqeToNI ylrre ouy6,nunoBaHHbIx AaEHLIX [1-
31, a ocuonuoM rrpr{ uolrorrlr4 ra6rr4r{ UI. NIyp [1r] . SxnusaJleurnr,Ie rxlapl{}rbr
6mnra uotyqeurl I) pe3yJlr,rare o6r,rsnoft o6pa6otnu perllorpoIpaMM ArIfI 700'
JII{EI{ft [olJrotr{eHl4fl MeraJIJIoB. JltrrttIn, BanoAoBpeHHLIe Har( 6neu4r,r, AonoJI-
HI4TeJILHO paccMaTpuBaJII,Icb IIo XpIIBLI]\I pocTa, Oxou.rarerlllo AJITI AaJrLHefi-
lnero uccJreAoBarrr{fl 6r,r.[o ocragJreEo 280 ilu]fl\rfr, ilorJlotr{elll{fl MeTaJIJIOB, COOT-

BeTcTByroq[x 18 pa3rr4qHrlrr SJIeMeHTanI. ,{aunrte o HI4x IIpI,IBe,qeHLI B IA6:l 2.
B ueprorrr croJr6r{e ra6fi.2 Aarra AJrIrEa BorIEbI corrlac}ro [4], no Bropo[I -

OTOII{A€CTBJIOEIO, B TpeT[,eII - trOnlep llyJIbTlInJIeTa' B qCTBepTOM 
- 

IIOT0E-
qtraJr Bos6ylr{Aerrr,rfl Elr)I{Eero ypoBrrtr, B rlrrro1l - lg gf?u, B qerr,Ipex [ocJIeA-
Er4x croJr6qax ilplrBeleHbr aI{Br4BaJIeETEbIe IxI{pI4Hr,r B BI{Ae, yAO6HOM Anfi

348
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7711 ,7
7462,4
7449,3
7308,0
6516, t
6456,4
6446,4
6433,8
6432,7
6416, I
6407,3
6332, 0
6305,3
62\7,6
6239, I
6238,4
6196,7
61.79,4
61.75,2
6L49,2
6147 ,7
6113,3
6103 ,5
6084 , t
6015,5
5991,4
5952,6
5835,4
5826,1
5823,2
5813 ,7
5544,8
5534, I
5529,9
5525,1,

5477.7
5425,3
5/+14,L

51108,8

5362, I
5325,6
5316,6
5284,1.

5279,0
5276,0
5272,4
5261,B
5234,7
5197,6
5180,5
5169,0

nc

73

,D

40
74

199

199

40
74
l4

199

200
74
74
74
46

163

200
74
74
46

200
46

200
46

,1,82

58
182
164
163
166

55
224

Df)

49
49
43

t84
43

49
49
4L

1,84

49
185

48
49
49
35
42

1 ,90
1,83

Z,LB
2,56
L,71.
t ,03
1,60
2,Bz
L,94
2,L0
0,98
1','l'7

1,70
2,49
1 ,99
3,06
1, 58
0,97
t,96
1,95
2,99
1,25
2,95
7,20
2,82
1,39
2,84
I ,56
7,67
1,63
\,71"
2,30
0,34
3, t3
3,26
2,54
2,78
l',73
7,77
2,43
1',20
2,4i
1,53
L,52
1,07
2,36
t,86
1, U3

3,4t
0,64

167

35
167

205

36
42

36
{68
42
36

43
25
37
L7

44
43
38

t86
zLS
37

2t9
170
186
38
43

2i9
38
3B

J'

26
3B

37
38
3B

,1.71

38
ot

38
2'1,3

,,,
37

dl

L7L

140
9,).)

LB7

,e,
2V

5160,8
51.32,7
5L27,9
5074.1
5036,9
50L9,4
4993,4
4954,0
4923,9
4393, 8

4731,4
4670,2
4666,8
4664,8
4663,7
4657,0
4648,2
4635, 3

4631.,9
(629,3
4628,8
4626,8
4625,9
4620t5
4601,3
4598,5
4595,7
4i83,8
4iB2,B
4530,1
4i76,3
4555,9
4549,5
4541\5
4526,6
4522,6
4520,2
451."o r3
4503,3
4507 ,2
4493,6
449L,4
4419,2
4474,2
4472,9
44)5,8
4441 ,7
4446,2
4439.1
4431,6
M[6,8
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,1, 
r79

3 ,29
I ,83
0,95
3,43
0,90
2,79
1,85
t,59
3,48
2,26
2r8'l'
2,64
4,70
3rl4
3,06
3,39
0,95
0,88
1,78
0,60
2,55
t, 56
2,63
3,03
0,72
3, 67

1,25
2,44
3,tz
,,,
L,7g
1,53
9.)0

1,88
L,5L
L,87
,l 

,91
7,76
0,93
0,50
2,09
2,36
7,92
2,76
2,05
0,79
2,I5
3,59
0,7 t
2,09
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Ta6;r uua 3 (npogormerue)

-ts st ll i, I -tc el

44L3,6
4385,4
4369,4
4366, t
4354,3
4351 ,8
4319,7
4318,2
4314,3
4103,2
4296,6
4278,'l
4:IJ,J

4253,2
4:;J) , A

4227 ,l
421I ,8
4178,9
4177 ,7
4t73,4
4168,7
41c6,6
4153,0
4t'38,4
4128,7
4124,8
4122,6
4119 ,5
4t11,9
4070, 0

4069, 9

4061, B

4057,4
4043,8
4|46,8
4044,0
4035,5
4032,9
4031 ,5
4a24,5
4007 ,7
4002,5
4002,1
3975,0
3974,2
3960,9
3939,0
3938,3
3935,9
391.4,5
3864,0

27

2B

216

ZL3
,1

220
220

Q'

)7

28

27

27

4:)
2t
28

2l
27

22

45
39

/.t
,1
,)a

'21

188

22

t88
r89
,1,
[72
426

172

22
t26
l5l
127

189
,190

29

191

29

212
190

J

173

127

3,29
, ri)

3,00
1,15
0,73
.1 

,60
0,82
'l ,28
2,BT
2 ,00

3, 29

.) 7,t

1 ,40
3,60
4,44
2,40
3, l)3
,) n,)

3, 63

3,5 t

J 14-

3,14
J, D)
2,8 r

J,lh

2, 08
3.95
1 ,69
L,62
0,60
t, 53

2, 85
,L,92

3,49
1,84
2,51
I ,70
I ,10
1,47
3,r7
I ,83
2,94
0,98
1 ,39
3,40
0,96
3,08
2,12

3363, I
3863,4
3845,2
3827,1
3824,9
381 4, 4

3783, 3

3781 ,5
3762,9
3746,6
36i4,9
3588, 0

3564,5
3532, 6

3508,2
3507,4
3503,5
3493,5
3488, 0

3479,9
3478,6
3468,7
3456, I
344\,4
3436, 1

3425,6
3416,0
3414,1

3398,4
3386, 4
3381,4
3325 ,0
3312,7
3304,4
3303, 5

3302, I
3297,9
3296, 8

3287,5
3285,4
3285,0
328j ,3
3277,4
3264,8
3257,4
3255,9
3252,4
3243,7
3234,4
3232,8

152

152
,19'7

,I D,]

29

153

t4
130

192

L4

l:12
,10

113

132
4

16
4

114
4

16

4,14

76

90
9i

5

16

91

105

8B

5

93
t

93
I

t
91

92
118

t
93
I

L,77
2, 09

1,,87
qr7

2,65
I ,00
2, 86

2,53
1,34
J'o'
t, 50

3, 03

1,45
1 ,73
3,04
,r7
3,03
0 ,65
2, 83

3,06
0 ,93
1,48

I ,46
2,79
o 9a

,0)
I ,6[]
2.11
3,04
1,87
3, 59

1,78
2,75
3, 0B

1,31
1,87
0, 91

3,03
1,95
2,LB
1 .9r
3,12
t ,8'1
L,97
1 ,93
0,7 L

1,24
0,75
0,95

t
1

94
L

lo
tt9
81

119

6

I,A



Ta6rinr{a 3

3210,4
3193,9
3192,9
3187,3
3175,1
3 170, 3

0,96
1,36
1,69
0,39
1 ,56

0,[1.
2,IL
1,68
1,15
0,50

6

6

6

120
157

6

*ls el ),, A

3167,9
3166,7
3146,8
3114,7
3076,5

-lcsl

flb
6

67
oo

181

trocrpoeHlr.s Kpr4Br,rx pocra, lg wr,lx.106. flo.rryueHHbre ar{Br4BaJreHrHr,re rur{prrHb[
t4crIoJrE'BoBaJrficb Elrtt oupeAeJrer{r4.s xl4N,rrlqecnoro cocraBa r4 +r4ar,rsecr1rai yc-rosrfi .arNroc$ep anea4 MeroAoM npr4Br,rx pocra.

2' 8116op cI4Jr ocql{JlJr.EropoB gia 6o;nsuroro suclra nunuir ilorJrotr{eHr,r.E r{e"
MeHee BalHeH, qeM O[peAeJreHr4e 3RB]4BaJreHTHbrX rrrr4pr{H. Mrr crapa ilucb uc-
rroJrbsoBarb .na6oparopuhle BHaqeHLrfl cr,rJl ocqr,rJrJrrrropoB 14 Te BrraqeHr4.E, B no-
lolhle BHeCeHa yllte IIolpaBHa 3a pa3Hr,lr{y reN{rreparyp AJr.s ilv1vrfr.IlorJrotqer{r4.fr
c oorr6rur'lN14 r{ Ma;nuMu noreHqr,raJlarrr,t aoe6yrrr4errran npu rio1\lou{r,T <syHxrl1ln
HOP}IAJII4SAI{I4I4). fIOCJIE AETAJTF,HOTO PACCMOTPEH" OrrYB"NOBA}IHrIX AAHH6IXunr nrr6parl'I SHaqeHlarr cI{Jr ocI{I{JIJr.rrropoB gnn nvuuilt rrccJreAyeMbrx aJreMeH-
TOB I43 CJIeAyIOT{r4X rTcTosHr4ROB : -

Fe I [5]; Sc II, Ti II, V II, Cr iI 16l; Li I, Na I, Ca I,.Sc I, Ti I, V I,
Cr I, Mn I, Co I, Sr I, Ba I, y II, La II, tru II I7l; Mg I tB1; Si I tll;.
Ni I tgt.

flrtn nunuk I4oI{r4SoBarrHoro ,IteJreBa, oco6enno B AJIr,LHHoBottuosor-r qacrri
cneKrpa upra l, > 5000 A, uer AocraroqHoro qr{cJra ;ra6oparopnbrx onpeAere-
uufi clztt ocql4JrJi.flTopon. Iloarolry llr,r c,6fipnJrr4 AorroJrlrr4ielturrfi cnucoH cpr,rr
ocIIIrJrJIriropoB AJr.rI ttuutrfi. raoHI4BoBaHHoro )I{eJreBa, yrll4Tr,rBa.fl na6oparopur,re.
onpeAeJreHl{rr [10, 11], anee4u:,;,e 112, 81 u onpegeJreHr4fl cr4Jr ocillr4rrJrflropoB,.
paccqzrauur;re ilo MoAeJrflM BBeBAHT;rx arruoc$ep [13] .

,(eratr,uo 6r,uu paccuorpeubr BaBrrclrr\{ocru paauocrefi cr{Jr oor1r4JrJrflropoB,
BS.sTLIx tro paSHbllI I4cToqHI4HaM, oT TIOTeHIII{ana noa6yxrAeHl4fl Hr{}r{EeIo ypoB-
H.fi cooTBeTcTByrotr\ux ttuuuit, oT r{HTeHcr4Bnocilr arrax nranufi r4 AJrzHbI BoJrFrbr..
B rex c.nyuafrx, HorAa oKaBLIBaJIocb, qro paaHocrr{ BaBr{c.sr or yxaaaHHbrx na-
par{erpoB, BEocIiIJII4cb coorBercrByroql4e rronpaBr{rr. 3arelr Bce paccl{arpr4Bae-
Afble crII4cItI4I 0I4JI oCIII4JrJLrITopoB pila Jrlwultit r4oEr43oBaHHoro }r{eJre3a 6rr.nrz cne-
AeHr,r B cr4crer{y Bapuepa [10] u [6] . Ilo,ryueHHbre rar{r4rN{ o6paaou BHaseHrrrr
f Ws nuulrfi Fe II npuneAeubr B ra6n. 3.

3. SHsIanaleHTHbIe Ixr{plrnr,r r4 c}rJrbr ocrIr4JrJr.trTopoB AJrfl 6o,nr,ruoro qr4cra
nranraft IIorJloqeEr4.E MeTaJIJIoB rroBBoJrl4Jrrr fiocrporrrr, DMilupr4qecKr4e Kpr{Br,rg
pocra. flpu rax flocrpoeHr4r{ 6r,rn npraueHeH MeroA, npeAuoJrararorqufi [peA-
BaprdreJlbuoe BaAalrr{e reMrreparyprr noa6yxgesus. B cner(Tpax I(-anea4 nau-.
6onee sucrr,IMl4 rd cI{JIr,EbIMr4 oHa3aJlrrcr, Jttr:utlrr florJroqeurla ueftrpanrnr,rx
aJreMerlroB, raxrdx, xaH Fe I, Cr I, Ca I, Mn I, V I, Ti I, Sc I, Ni I, Co I,.
Si I, Na I, Mg I.

,(ra Hax4oro r{a DTI{x aJreMeEToB rr ilJrt Bcex rrccJreAyeMbrx aneag 5r,rrn
rlocrpoeurr BMrrupuqecnrle r(pr4Bbre pocra. B rasecrse reoperl4qecxoft 6rrla
nu6paua Hpr{Ba.E pocra AJrfl oguopo4uofi MoAeJr\L arlroc{eprr Mra.nsa - 3a-
Arrrrrroua? paccq[rauuaa Bpy6enerrr 1741. Bpy6e.nr paccqurar reoperrrrre-

c*rro KprrBbre AJrfl pa,r*,rx uapaMerpoB #: + ++,, rAe u : hrlkro,
a ocraJrrHlre o6oauaseuun o6qeupurrflTlre.

(oHorua ulre
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tr4a upe4napr4reJrr,Hbrx or{enox grrexrporrHofi uroruocru u e{{eHrransoft
reMneparypr,r AJrfl armoc{ep K0 - K5 anea4 6nrnl4 sbrqucJreHbr trapaMerpbr
tsol BL AJr.fl paBlrr,rx o6,nacrefi crenrpa. Bnrs[creuufl rroxaaaJrrr, qro AJr.s r4E-
repBaJra crreRrpa f1,6800 - 5300 A ueo6xogzMo rdcnoJrbBoBarr, reoperrrqec1yro
riprrByp pocra c napaMerpoM BoIBL : 213, a AJr.rr r4urepaara cneHrpl ),")"4700--..-
4000 A - c rapaMerpor{ llo lB; tl3. O4uaHo reoperrqec*r.re ftpr4Br,re
AJrrr arr{x AByx BHaqeHraft uapauerpa BolBr:tlsyr2lano4o6nr,rno {oplre u ToJrr,Ro

cABrrHyrr,r rio ocrr a6c4wcc (r*r: b*'"rlrL* \rra Berrrrqr{rry 0,10-0,15.\" - m"u/r\,. I
floarouy n 4atr,nefirueft pa6ore Mbr l{crroJrbaoBaJrr4 4ua nceft o6nacrn cner(T.

pa 'roJIbI{o oAHy reop_erl4qecHylo KpI4ByIo' coorBercrByloqyrc sHaqeHulo [apa.
Merpa BolBr:213. B nenuqnHr,r lg 11 , oupe4eJrfreMbre rro Jrrrqr4.trM cuuefi sic-
TU crrenrpa, 6yttm f,BeAer{br coorBercrByroqr.{e nolpaBHr{. Itprrnrre pocra AJrE
aJreMeHroB Fe I, V I, Cr I, Ti I, Ca I, Mn I, Sc I nau6o;ree yBepenubre. Onz 6u-
tu o6reguueHr,r B o6qyro Hpr4Byro pocra AJrfl Haxr4ofi BBeBAbr. 3ru xpurue
pocra npI{BeAeHbI ua r!ur. 1. Cu.tomnafl lrv]F.mrr Ira HaE{Aor{ pr4cyHr(e coorBeT.
crByer rroJrolr{eHr4ro reoperuqecKofi rpunofi, EaulyTrrxr4M o6paaonr yAoBJrerBo-
paroqeft ua6.rro4euuan.

4. IIa cpanueHr{fl arlnl4pl4secnux u reoperrlqecnrrx HprrBbrx pocra 6br.[ra safi-
AeEr,r Befl.truqraurr typ6y;rerlrHbrx cxopocrefi u7 14 fiocrofrrIEr're Saryxanux I/v.
I-Iau6o;ree yBepeHusre typ6yreurnrre cHopocrv 6burtt orrpeAeJreHbr rro npuBbrM
pocra, noorpoeHHlrN{ AJr.E DJrer{eHroB Fe I, NIn I, Cr I, V I, Ti I, Ca I. ,{.rrn nux
npr4Bbre pocra crpor4Jrrrcr, ilo 6onruorry qr,rcry trur]g.wfr.: or 20 go 90. I(pznsre
pocra, IrocrpoeHHrJe AJr.B Apyrux a?oi\roB nefirpatrr,uL,rx aJleMerrroB, Tartu x,
rax Na I, Ni I, Mg I, Co I, Si I, Sc I, npe4craBrreErr ue6onr,urr,nr qr.rcroM ilfi-
nrafi nor.rrorqeHrd.E, olpeAeJreHr4e ryp6y;renTnoft cnopocrr{ rro Hr4M ueAocraroq-
Ho yBepcl{Ho. O4uaro Bce IipraBble xopomo BrrrrcrrrBarorcfi B cpeAHroro Hpr{Byro
pocra h 'r'yp6yneurnble cHopocrt4 AJrfi grr{x aJreMeRr:oa 6brrl,I o[peAeJreHbr tro
cpequei)- IipuBofi pocra. I'eay.nr,rarr,r onpeAerreHr{fi ryp6y.nenrur,rx cnopocreft
I{ rrocro.fl}tHbrx BaryxaHr4fl rrprrBeAeurr n :ra6"n. 4,

Ia6rr.rqa 4
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6,8
2r6
6,3

5,2
4,8
716

2,4
6,0
214
5,0

1,8
4rB
L12

4,2

2,4
4,8
L,7
5,5

,o
5,8
3,0
5,6

2,6
5,6
216
5,7

L,40
0, 07
L,40

0' 19

lla paccuorpeEufi arofr ra6r\Lrlbr cJreAyer, \rro BeJrrrqurrbr ryp6yJreurubrX cfto-
poc:refi AJrfl BBeBA c 6ontmeii cBerr{Mocrbro 6orbure, qeM AJrfi BBeBA c MeEbrtrefi
cBeruMocTbro. ,{pyruun cJroBaMtr, B Me}ree trJrorEbrx arrvroc{epax BBeBA cBepx-
frlrfaHroB K ycuorux AJr.fl BosEur(EoBeErr.fl ryp6yreETEbrx ABrr,ffeHr,rft 6onee
6raroupzarubr, qeM s 6oree rrJrorgbrx arruoc{epax BBeBA napJrtrxos K. flo.ny-
qeHHbre BEaqeEI(.fl Typ6yfieHrEbrx cHopocreft A,nn arMoc{ep EocJreAyeMbrx sBeBA
corJracyrorc.fi c uogo6urrMrr orpeAeJrenlr.flMtl Ar.s Apyrtrx K-anea4 12, l5l.

5. IlpegnaprrreJrbubre Buaqeurfi reMrreparypnr aoa6px4elafrfr T B, seo6xo-
ArrMBre AJr.fi trOoTpoeEtrfl r(pzBbrx pocra, 6nr.rr,r nrr6paubr naR cpeAEtre 3EaqeEEff,
uoryqeEEbre AJrfl BBeSA uogo6uoro crefirpaJrbEoro HJracca, r{B paEee otry6ru-

@rr. {. Itpuaar poora AIrn 70 Oph F. 9 V (g).r e_ Peg K2 Ib (6), 6t Cyg A K5 y (a),
E Cvg K5 Ib (aJ
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'I'aOJIItUa D

70 Oph
e llcq

6t Cvg A

I cl'g

.l 
,10

1 ,35
j ,50
1,63

L,L4
1,45
l,4r
1 ,69

1',02
L,28
t ,33
1 ,65

1,14
1,43
1,,43

1,73

I ,02
lr,

1,50
t,44

t ,03
1.,46
1,36
1,63

1,09
1,30
t, 33

[,28

L,07
1,36
I ,39
L,57

KOBaHHr,lx pa6clr 12, Lr,tl.3rn p,auurrc rrlleAcraRJi0Hlr B ra6rl. 5 no nroporr cro.[6-

rle B Br.{/\e @r:5040u,,. 3are,ll nocJre rocrpoeHl{f SrlriI'1p}Iqcc1i]'tx HpllBblx

pocTa I{ CoI]OCTaBJIeH],Ifl I,I\ C TeOpeT[IIecIiI4IlI{ ItpI4Bb]}'TI4 nO SI4CJIy aTOI{OB'- }Ia-

xoAflrqr4xcri Ha pa3flr4rrrrrr* ypnrro", 6r,rrur o]IpeAeJIeHbI Tellleparypr,I Bo36yiI{-

Ae:flTlfr AJrn BCeX r{C0Jre/(yellbtx 38e3A. orrpelielreulre BeJlIIq}II{bl ou IIpOI4BBOAII-

.rroCr rpa(rruqeontr{ O6r,r.IHLtnt r{eruAoII []l6] . Ontlele.[eIIIll TelrnepaTypll Bo3-

Oyrrrg";r" 6rruu cqenagr,r rro JrlrHrr.srr norJIotrleHl,Ifl neiirpa-nr,nulx arol{oB Fe'

ai; V;11, Cu, Mn.'b." r* AaHHble rrpeAcraBJrel{Ll R ra6.rl. 5 n cr,.,r6qax 3-8.
Il[a paccnro'r'pe]II4-rI orofi ra6rullbl Bu/\Ho, tl1'o re]l[eparypb]' rIoJryaIcHHLte i(JIf
paauorx nefirpanr,ur,rx arol{oB, pa3,[rralHLI. O4uano, rpe]I{Ae rlolr{ roB9P}ITL o

peaJIbIIOC1II DTI{X pa3JIl{.1lrfi, Ueo6xOAI{N{O IIOITEI4T6 O BCSX OlII46(ax COIIyTCT-

Byrotrlr4x Aagrrorty orpeAeJreHrlro; oHtr paccnrorpeHr,r_rroAp06g0 n [17]. B lenn-

ToM croJr6qe ra6JI. 5 upraneAeubl cpeAHr{e sHaqeHl4fl @n, ot{t't yAo6IILr AJIfl AaJrb-

Eefiurrrx r{ccJreAoBaHl4fi, TaK HaK xapaHrepl4sylor cpeAHee pacilpei(eJIeIII4e aTo-

t\{oB B aTNtOCd)epax IIo BOB6y}I{AgIII{5I1\I CoCroflIII4.aNr. Ha npurlepe [orryqeHublx
3Be3A lIOlI{HO CHasarb, rITo 'l'ellneparypbl BoB6y}(AeHI4fl [nfl J(0-sneag fr{laH-

roB I{ I{apJII{KSB paBJII{qaIorcfl na {000'C, a 4rR K5-aneaq aro paBJIIltII4e paB-

IIo 400" c.
6. ,[.na oqeunr{ DJrer{Tpouuoro AaBJrerrrdfl Heo6xoAr4rlo SHarb qr4cJlo aroNIoB,

EaxoAflrqr4xcfl B AByx COCeAHI4X CraAI4.ax r{oHr43ar{r{r4. B arlroc{epax K-3Be3A.

troqrr{ Bce arorrbr HaxoAflTcfl B HefrTpaJrLHoI\I cocro.flp.yr!71 a ;rrl6lltl oAHa}I{AbI

I{OHIaBOBaHHrIx AJIelteHToB B CneKTpax OaIeEL Cla6bl. O4nanO, TIqaTeJIbIIO pac-

c1\rorpeB tr{x, l\{br oaror.Jrtr{ Bbr6parb necxorrHo cBo6oAHbIx or 6reHA Jrr{Hrrii r{ol{lrso-

BaHHbrx Fe, Sc, 'f i, Sr. Tellneparypy IIOHI43aI1I4I4, Heo6xoAi4l{ylo AJIfl ollpeAeJle-

EI4-s gJreHTpoEHoIo AaBJIeEIdfl rro d)opl{yle Caxa, urt EaIxlI{ I{3 cooTEOItreHIl'rI

Tol Tr:6,g4, KoTopoe B cpeAIIeM tllolliuo 6n.no yctauoBrll'L rro otry6JIrIItoBaE-

EbrM AaHHbrL AJr.a aneaA 6nzixEx cnel{rpaJllHr,lx KJraccoB 12, 31.

,[anUr,re o rexrleparypax I4gIII4BaIII{I4, noJIyqeggbix TaI1I{NI o6pa3oM, trpeA-

craBJreHbr B ra6il. 6 n Tperneu cror6lle.
Ta6;ruqa 6

t,0l'
t ,28
1,3i
L,4B

+1,37

-1,08
+0,33

-L,26

-l-1,38

-0,61

-r,49

-r o,7t

-1,59

-3,01

-q&
+0,28

-,1,gti

+1,15

-1,02
+0,30

-1 , 9'l

+1 ,30

-0,80
+0,40
-2,20

-24,04
-25,78
-24,59
-26,28

Telrneparypbr I{oEEBar{uu u r'ra.cra aroMoB B HefiTpalr,Ho}I I4 oAr{a}r{ALI I4o-

EtrBOBaEITOM COCTO.flEIT.EX TTOBBOJTUJTI4 OtrpeAeJrtrTb SJTeHTpOEEIJe AaBneIrI{.fI AJLfI

3s4

3le:ga o
B

oB

6B

FeI ClI VI TiI 'CaI lln I

3Be3Aa Sp orn

13 Pe

lsE" lA pe' lg Il
Sc Ti Ife Cr

70 Oph
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I cyg

K0v
K2Ib
K5V
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Ta6rraqa 7

Dlelrerrr

Li
Na
l,Ig
Si
(la

Stt

Ti
V
(lr
Mn
Fe

Co

Ni
Sr
Y
Ba
La
Eu

'15,56
)-0,47
I 0,25

--1,00
).0,72

-l 3,39
',-1 r92r 2,10
-t 1 ,21

li,14
0,00

I 1,73
-i t,03
+3, 19

i3,55

-i 4, l0
I 4,51

-i5,76
-i-0,26
-l 0,01

-1,78
-:0,36
I :1,,65

i 2,41
'2 r4)

l-l ,11

i 2,34
0,00
') io

I 0,86
i 3,02
I rJ,80

I 3,60
-i 4,05
: 5, 1{t

-lgN

1.6,91
-l I ,14
,-0.57

-l-l ,05
-l 3, 6g

, ot

+3,00
+1,66
+2,05

0, 00

l-1,53
-l-0,56
: 3,34

-l 2,1)7
-l-4,35

) 4,1.8

i 4,70

+6,7I
I 0,58
i 0,i0

-1,28
+1 ,05
l-3,82
L,) \'L

-f :J,09

+1 ,58
+2,09

0, 00
-: I ,91
-i 0,79
-f 3, 52

i 3,39
-13,47
-l 4,81

I 5,22

+5,61
+0,27
-0,83
-0r 93

+0,42
+3,75
+1,89
+2,97
+\,21.
+1.,67

0,00

+1,93
+0,66
+3,97
+432
+4,47

I(-anea4 rro Jrr{Hr{nrr ilorJrotr{eul,Ir Sc,'Ii, Cr, lre. ,(altrrr,re irrl{x orrpei(eJlcl{r4ft

Aalrr,r B Ta6il. 6 B croJr6rlax 4-7. B Bocbrrol\r croJr6r{e BanrrcaHlJ cpeArllle BIra-
qelIr{fl EaIxI{x oupeAeJreHI,Ifi, B AeBnTor{ - c]leArI}Ie JIOraprrd)MbI sHaqeHUiI

SJrer(rpolrrrbix AaBJIeHr4fi , lg p'r, rroJryqeHHr,Ie IIo oily6JI]IHOBalrHbll\I AaHHInTI AJrtI
BBeaA cnerirpaJrbHbtx r{JraccoB l(0 u I(5 [2, 3, 18, 19] .

7. flo.nyuun cpeAHI4e BHarieHl4fl oJrexrpouHbrx AaBJIeErriI AJIfl r4ccireAyellblx
BBe3A, r{br onpeAeJrr4Jrr,l Koadl(ruqueuTrr HerrpepbrBEoro [orJrolqeHtrrfl lIJrtI ux
arMoc$ep, BocrIoJILBoBaBrrIr{cb pacqeral{[ Eo4e [201 . ltoedlcfuqueurbl Herlpe-
pbrBEoro [orJroqeHr{fl , paccqr{raEEble r{a oAEy Tfl?r{eJlyro qacrulIy, [pI{BeAeHbI
B ra6rr. 6 cron6qe 10.

8. IloryueuHble naparllerpbl arMoc+ep I(-anea4, ryp6yreHluble cnopocrr{,
TeMneparypr,r Boa6ylr{Aeulrfl, oJreHTpor{Hbie AaBJIeHI4;I, noE+$r4IIueETrr Herlpe.
pbIBHOIO llOIJIOtrlelll4fl IIOBBOJII4JIII HaM IIOACqI'lTaTb OTHOCI{TeJILHOe COAep?HaEI4e

Heroropr,rx EJreMeHToB. B aruoc$epax BBeBA, paccr{arpl4Bae}Iblx rIaNIr4, 6o.Jrr,.-

IIITECTBo aroMoB HaxoAr{TCrr B HefiTpaJrLHoIlr cocro.ar,trl.r lr JII4IIIr rre6oJrtrrlarI
qacTr, 

- B oAlrall{Ar,r I4OHI4SoBaHIIOI{. oCTalDI{bre CTerreHIl IIOHI{3aIII4I{ ilpaI(TII-
qecxr4 orcyrcrByror. BHlro Brrlrrrdcleno o6utue cJreAyrotql4x eirerleuroB: .Li,
Na, Mg, Si, Ca, Sc, Ti, V, Cr, Mn, Fe, Co, Ni, Sr, Y, Ba, La, Eu. Peaynn-
TaTbr rrpeAcraBJreHrrI B ra6Jr. 7, n notopofi uprane4eubr AJrtI Kall{Aofi sBe3ALI 14

r{a}r{Aoro SJreMer{Ta Jrorap14+I\{br rroJrHoro rrl4cJra aToL{oB. ll IrteC'roU CTOJI6IIe

ra6t. 7 Epr4BeAerrLr Jroraplrt$i\{br rroJrHr,rX sucefl arox{oB AJLa arrlocr[epLl CoJIII-
qa [21]. Hafi4eunoe coAep?r(agr{e }rerarrJloB AJIr{ BCex BBeBA, a ral{r+te Ann Conn-
qa [peI{cTaBJreI{o na sur. 2, rge [o ocr{ opAr4uar rlpocraBJreHr,I Jlorapudir{r,r
rroJrrlbrx qucer aToMoB r(alr{Aoro SJreN{eHTa, a u0 ocr{ a6ctlucc - HaBBaITI{e aJIe-
r\{errroB. lla pacclrotpeurrfl aroro rpa$ur{a BI4AHo, arro coAep}NaHl{e }IeraJrJroB

AJr.E BBesA S 6Olr,rX[HCTBe CryqaeB HeITJIOXO COrrIaCyerC.s C COAep?r{aHrreM AJITI

Co.unqa. B coAepxraul{I4 MeraJrJroB AJrfl r4ayqeHur,Ix BBeBA BHaqI4reJIr,IrbIx paa-
rrnlrufi. ue ua6rrogaercrl, r{poMe Li, Sr, Y, Ba. flo uonyueuur,IM EaMI4 AaHErIN[
Jr:ltrrrfl r arnaoc{epax 61 Cyg A u E Cyg B 30 paa MeHr,rIe, qeM B arMoc$epax
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<Dur. 2. Cpangenue orgocr{TeJrrtoro xrrlrrrqecnoro coAeprrraurrfi AJrff BBeBA tr Connqa

70 Oph n e Peg. Tsnternrx arrel{eHroB, Sr, Y, Ba s arMocSepax r{ccJreAyeMllx
BBeBA oHa3alrocb B rprr pa3a 6orr,rue, qexl B arr[oc$epe Conuqa.

B aarr.rrro.reur{e nprrHocrnu 6.rraro;lapHocrL f . H. IIIapauosofi Ba rroMolrtrb
B Bbrrrr{cJl€r{trTfrx rL [oI1]roroBr{e rpa(runon H fleqarl{.

18 gexa6pr 1968 r.
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IO, C. Itr gfi w .tw o a

Paccltorpeua rrpo6.nelra l{3ilrepeEr'rfi rroJJflpr.{3arll{u uafiyqeur,rfi BcrrhrxrrBaroqflx 3BSBA
B xoAe Bcrlbrrxltll' Ilpe4no.naraercrr, trro ua6nro4euua [poBoAflTcrr c [orrou{rrlo oAgoHaEaJIr,-
EOIO (pOTODJrer(Tp14rrecHoro IIoJrtrpr'rr{cTpa c r'rcrroJrbsoBaEr{er }reToAa EerrpepBrBEo r]paqarcqe-rocll arraJlr'I3aropa Ir enertr:pounoli crrcretrrr,I csera uMlyrlrcon. floxaaauo, qro froJrffplrBa-
q[oErrbre lral{epeE]'Ifl Ee 6yAyr I,Icr{aE{eEr,r uJrlrr{Er,IeM r,rsMenenl,Ilt 6;recxa BBeBAr,r Bo BpeMfl
Ea6rroAeur'rrr, ecJrr.r qacrora Bparr{eur,rfl auaJrrrBaropa f nrrlre, qeM lnri, : O,Z l'b^l Lp l;;A;,m - cplg\fi[s cHopocrrr r{sMeueErrrr 6.necxa 3BetsA[r 3a rJperrfl ua6fliogeuux, Ap - 4onyctu-uas oilrr'r6na rr3r{epeurrfl noJrflpu3ar{rrrr. Oqeuero lJrrrrrurre 

"rarrcrrn""rirr* ,1,"ynryhrlufl
currraJra Ea rorrHocrr, Ea6flroAeElri. Hari4eria BaBr.rcr,rtroc?6 Toqrrocrr,r $oroa"neHrpruecHRxuauepentlfi [oJrrplr3aIlrr[ ot yc.rrorrii ua6nro,qeunrr. Paccuor:penr,r He('orop6re cJ]eAcrBr{fi.
0ra aanr'rcumocu' rlpIIMelreEa AJIrr or{eE]tr{ ro3}ro?r{Hocrr,r rloJrflpr,rBar{rron,rnrx r.ril,rcpeflrrii BBeBA
u'tua UV^ ceti na nocxo4rrlerl qacru Bcrrbr[xlr. Ira uplro.repe AD'Leo [ona3aEo, qro c tro-
Molr{bro 2,6-r'terponoro reJrecnora r{ [pr{ Bpelrerrlr na6l.rrroAegr,rx 10-20 cerr. crerregb rroJrrr-
pr{Baqrr[ I{3JIyqe:HI{rI 3Bc3Ar,I Bo Bpelfr{ troATre}ra 6;recna MOx{eT 6r,rTr, rr3Mepeua c ourlr6nofi
noprAHa t 0.20/,,, a fto3Jlturogrrsrii yro.n rrrocl{ocr]r norrpulaqHl - c blrrr.r6xoi.i oxo,,ro
J-ct-. uAeJrarr BsruoA, rrro flplr Eer(oropbrx rpe6oBaur.rr{x K arrlaparype r]oar,ro}xgrr rroJrrrplr-
3aI{troHHBIe ua6.nrogeulur Eer(oropbrx Bcnuxr,rBaro[trrrx Br]eBA Bo tspeMs Bcrrbrrrgrr.

ON THE POLARIX,IETRIC X,IEASUREX{ENTS OF UV CETI-TYPE STAR FLASI]
RADIATION. b.v y, s. Efimou..- The problem of the polarimetric measurements of
tlash star radiation drrring th_e tlare is considered. The observations are suggested to be
carried out t'ith a one-chantr_cl photoelectric polarimeter. fhe method 

"i t[.'"%"ii"""".ivrotating analizer and r.ligital. pulse-coun-ting system_are used. It is shown thaf polarira"-tion measurements rvill not brj d-istorted bf tlre ilfluence oI lighi,rii"ilo"-,irrli;tth.
observation if the frequency of the analizeirotationlrrti[t..iii;r/;,,,,rb]b=i,irt [i,
wfqre 7;" * Peal rate of the magnitude ol star change dlring the observaiion, Ap - iccep-table erro^r of polarilation measirrement in the case-. The init"e"ce-oi the stitilticai'liui-
tuation of the.signal on.the accuracy of observation is estimated. The. dep;;a;;;;;f-;lie
accurac-y- of photoelectric polarizatibn measurernents on the observationil conalitions is
found.. Using Al Leo as,an example^it is shorrn that an accirlenial erl'". i" tt 

" 
p.r;;;i;g;

pplarization is oI tlre orrlcr o[ +0,20t, and of abouL r-6' in Llre pot"riiitio,, poritioo angi.if the observations are made ujtlr rhe 2,6 m telcscope for {0 6r zo r..ondrl-rti;;";;T;:
sion.is made tliat .th.e polarimetric observations of iorne flash stars drLring tle]ta."-ar"possrble under certairL conditions.

B noc.rre4uee Bper{.rl 6orstroe BEuNrraHne yAeJr.rrercrr noNrrrrrer{cnoil{y r4Byqe-
HI4ro BcnLIIlIeH BBesA rr,rna UV Ceti. B cBfI3Id c arr{^r Boarrr4nJra {raAaqa uBMepe-
III4.fI rIoJItIpI{3al{rrr{ I4x IiIBJry{e}rr4rr Bo Bperrrr BCrrLrrrrcri. Cueqradrrana na6.rrro4eurafi
COC'IOI{T B TOII' qTO OHI{- CB.EBaHLI C I,IsllepelI}Irtlll4 CIa6ril O uBJIyqeI{Ufl Ilepel{eH-
Hoft uHTeHcrtBHocrrr. 'l'anr,re Ha6rroTlelln.s 6r;.rr.l,r H&{i_r.,f6t B. OcHannubu II]
rr npoAoJririenr,r A. Hy6ra.rena n I4. Apcen[oBrrrr [21. OrtvHa[rJrr,r, rrro cocror{-
HI{e rroJIflpr{3aIu,IrI I4sJryqeHI4fl rrenol'opr,r-\ 38e3/{ eroto ltr4lra Ao rr IIocJre Bcfibrrrrnr4
pa3iluqHo, IIo nnr,r4y HerlocrarolrHor.o crarr4crr4qecnoto l,rarepr4aJra AaHHbrft
BbIBoA Iryrl{Aaerct{ ts rIo/-(TBepiIiAeI{I4}4. C;re4Vrorqra,ir ilr&Ior\,1 B 0Tol{ HanpaBJrerrr{r,I
AOJIII{HO 6r,trr,, fiO-nUAI{N{Oxry, r43yrleFlr4e rroJr.rrpu3arlr{I4 I,rB[yqeHr,{r{ BBeBA B XOAe

AITAAEMVIfl HAYII CCCP
r{ 3 B E c r I{ r{ it P r,I M c H o rI A c r P o o u 3 r{ .I E c I{ o fi o E c E p B A T o p r{ r4

Tou XLI - XLII, 1970 r.

ots I{SM E P Ii HI,I[ IIO JI f pI{3ArUd Id I{3I yrIE Hil fl
BCIbIIIIEI{ SBEBA TIdllA tiV Ceti
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Bgtrbrmfir{. Hara6onrruufi untepec upeAcraBJrnro 6rr ltayqeure troJlapu3aqtru

oBera Bo BpeMs rroAbeMa 6lecna. Oueau4no, qro BpeME Ea6;rlo4eEtrfi trptr aToM

AOJrrnEo yAoB JIerB Op.Erb AByM rpe6oBaIII'IflM.
C oAn"ot ctOporir, oHo AoJI?IIHO 6ntr goCraroquo MaIbIM, qro6bl yMeubltrI(rb

BJrtrflEtre uBMeEeEtrg 6lecna sBeBAbI Ea roqHocrb trBMepeErIfi IIoJIfipEBaqtrtr ee

uaryqeEufi.
c [pyroft cropoEbr, oEo AoJrlr(Eo 6rrrr gocraroqHo _6oilbmuM, 

qro6lil ycpeA-

EtrTb cTarlrcTtrqecnr{e {lyxtyaqutr c[rrlaJla, oosonsofr BHJIaA B noTop]re BEo-

cfir arMoc{epHble MepqaErfi tr Apo6oBoft a{.{exr {o:ronatoga'
pru 4ni rpe6oraurar trporl,IBopequBbl. floaroruy irpu op1agu3aqul[ ra1trx

Ea6ilroAegr,rft ioreago uMerb trpeAcraBJleHlre o roqEocrl(, Itoropafi. Mo]r(er 6Brrb

4ocrr#yru upu pa6ore c Bbr6paggofi uerogunoft u annapatypoft. Sto 1roxuo
CAeJraTb, aIIafi BaBucuMoCrL TOqEoCrIlt ua6;uo4enufi or yCloruft, n xOrOprrX Onu

trpou3BoAflrcfl.
HaUr CAeJIaEa IIOtrLITHa rro1yqtrTb TaHyIo SaBIICI(MOCT5 AJLE OAEOTO trB Me-

TOAOB UAMepeEufi IIoJLEpI4Baquu E IIpuMeEtrrL ee H OqeEI(e BoBMo)I(EOortr UOJIfi-

ptrMerpurrec1nx ua6ni4euufi aseaA rl,ila UV Ceti na Booxoggqeft BerBIlt

BOtrEIIIII(tr.

ilIeronraxa rrBMePeHIrfi

flpu ru6ope MeroAa IIBMepeEI4fi IIoJLfipIISaIII4[ I43lyqeHrfi BBSBArI B xoAe

BCrIbImItI4 HaAo yqETbIBaTb, qTO BCIIrIIIIHa paBBItBaeTCfi OqeHL 6bICTpO (saCTO

B rrpeAeJrax l-i mnu.).Iloarouy AJIE peIIIeHI{fl AaEEoft Ba4aq1a? uo-BI4AlIMoMy,

sarl6Oree IIoAxoAtrT MeToA IltBMepeEI{.fi, ocEoBaEEbIft IIa MoAyJIflUIarI troJlflpla-

BOBaEEOft qaCTtr CBeTOBOTO IIOTOI(a C IIOMOIIIIIO EetrpepbIBEO Bpalqarctqergcfl
aHaJrI4BarOpa,

flpegnoroxtlrM, qro [Jrrr rraMepeHuft racfioilbayercfi oAHoRaEaJIEEbrz troJlfl'
pr*.ipl flycs nprleMErrnoM rlaryqeutrf cJlylr(trr {otoyrvruoxtureJlb (OAy),
Bbrxo4 Koropor:o cBflBaH c I,IHrelpupyrcqeft cl{creMoft. }lurerpzpoBaul4e cur-
EaJra Mo)r(eT rrpotrBBoAr4rr,cfl HaK B BrrAe EaHoIIJTeEIIS eJleHrptrqecKoro BapEAa
ga rrrrrefptrpyloql{x RC-sseftfiax, Taft I{ MeTOAOM cqera uiurryflbc{B llanpfi?fiellufi
r{a EarpyBoIIIIoM cotrporLIBJIeHIII( {oroyrrluoxtL:iIeIIfr. H. A.,(urrroa IIoKaBaJI

[31, uro o6a MeroAa Aaror rrpaKrr4qecHl{ oArrrraKoBbre peByJrbrarbr B ItrI{por(oM

Ar{atraBoge Epr(ocrefr? otrpeAeJrfieMoM MaRcnMaJrbHoft c_r(opocrbro cqera uMtryilb-

cor (a CoBpeMeEEbIx oqerqflHax oIIa AoxoAllr Ao 10? un'n'lcen). B^ uocreguee

BpeM.s cxeMbl cqera yctremuo trpl4MerflIorcfi B IloJlfipl{Merpax [4]. [tpOue.toro,
rrctroJrbBoBagtre MeroAa csera d6flerqaer aEaJIITB peByJrbraroB rraMepeuzfi. flo-
aroMy B AaJrbgeftrtreM trpurruMaercff? qro [JIfl perr{crpal{I4r{ c}IrEaJIa uctroJlb3y-

eTcg MeToA cqeTa r,IMtryJrEcoB, a cqeTqr4Kr{ r4MrIyJIbCOB EBJIfiIOTCfi EAeaJrBEbIMtr

(r.e. cuuraioTcff Bce LIMtryJIbcr,r, rrpruneAlrllle Ha BxoA trepecqernoro yoTpofrcTBa).

Ilycrr u3ilyqeEEe aBeBAbr B HenoropoM r,IlrrepBaJre AJIUIT BoJrE EBJr.Eercrr

rrJIocHotroJIEpIlBoBaHIIbIM I[ ero rroJrffprlsar{u.fl otrpeAeJlfieTorl 6eBpaBMepEbIMtr

trapaMerpaMtr crofica

u (t) : p (t) sin 2rp (t),

q (t) : p (l) cos 2q (t),

(t)

rAe p (r) - cretreEr, noJr.rrpr43aqr4u, p (r) - IIoBI{I{IloHEbIfi yroJl IIJIocHocr1l

troJrrrpr{Barlr4r{ B rrer{oropofi (o6rruuo oHBaropr{antnofi) crrcreMe fioopAplllar, a

t - npeua. Bygelr Curatatr, qTO Ea6IIoAaeMafl IIoJIflpuBaqIIrI oCB06OlI{AeIIa

or BJrr{flrrr4fl rrrrcrpyMeuTaJrBrrofr rrorlfipl4aarlldll I4 [oJr.EpuBaqI{I4 Soua ne6a.

06oauaqurr.ri n_ (t)Lt - fiolrnTlegrBo HBaIlroB or sBeBAbI, [poIxeAIIIee Te-
pea {oxanrnyro uirocxocrl rerlec11ora B IIHrepBarIe BpeMeIII4 ot / go t + Lt;
n^, ft\l,t - arIarlotl{.1goe ftoIl4qecrBo KBaIIron dloua Ee6a? [porueAltree qepeB

ailffiur*y npn6opa; nr.,, (t)Lf - xonrsecrBo rrMryJlbcoB reM,oBoro rona So-
ToyMgoll{r{reJlfl, cooql4raHlloe 3a ror xre npoMe}I(yrox BpeMervt; e (t) - HBaII-



TOBr,rfi Bbrxo[ [pr{eMrrl4r(a uSryqeHl4fl
B Bbr6paHlrofi cuerrpa;rrr'rofi o6nacrn;
o - yrJroBa-fl qacroTa BpaIrIeHI4.fI aHa-
Jrr43aTopa.

flpe4nonomldr\I, qro HpuBaq 6tec-
fia rrepelreHuoft anea4r,r raanecrua. Pa-
ao6seu ee Ha pffAyqacrxoB, B r{a}ItAoM
II3 ItoTopr,Ix MOE{Iro cqlrTaTr,, qro 6.necx
3BeaAr,r r{3MeH.aerc.E lr.trefiuo (r'. e. nuy-
rpr{ Ha)nAoro yqacrna dn, (t)lclt:77,t:
: const). B raxorr cflyqae

rTe no: ru* (l : 0), a t - BpeMfl,
OTCqI4TbIBAEI,IOE OT I{ON{EHTA HAIIAJIA I,{3-

Merreur{.rr 6"lrecHa BBeaAr,r.

O xapaxrepe rrarvreHeHr{fr rr oJr.trpr{B a-
.qura o6r,ruuo BapaHee Husero He rzaBecr-
uo. Iloarouy Ba rrer.r\{eHr{eM Jry.Iuero
6yAeu cqr4Tarr,, qro BHyrprr nrr6panuo-
ro rrrrTepBaJra BpenreHr{ rrrrTerp[poBa-
H r4fl r{B }reHeur,ri,i u o.rr ap rna a rryr r{ He n p o rlc -
xoAr4T ult4 u\,ru l,rolr{Ho npene6peuu, r.

{t, i i, r }r ,er dr zt

@ur. 1. Cxelrarrsecxrii Br{A r[yunquu
N (t)

IllrpflxoBatr uprrBarl - $ylltiltrfl N(I) rpll q:0.
mrpux-r]YflH'rlrpllarr - 

To )I{c, flptr u:0, olulom-
flarr Hl)r{Batr - $ynriuus N (l) npu paBlrblx 3Ha-
qeHrrrx rrapalrerpoB: u : 4. B snxtHcif .tactu

$u11'plr lr{nBaHo noroH{eIr}Ie rloMcrlToB rrepeIiJIIo-
tIclltlrI ((qc'flloIo)) lI (HCTIcTIIoIOD HaIIaJIOB npI'I

otrllcuereHull napaMeTpoB u I,l q

e. rIoJroiItI4M p (t) : const r,r I (l) :

n.+(t) : ", (, ,- *r) , Q)

: const.
flycrr rroaI4rIr4oIrHbIft yron rrJrocftocrrl Ma(cr4MaJlbEoro trpouycnaur4fl aua-

flr,Batopa OTcgr4TbrBaerc.g B ToM )r{e EarrpaBJIerfr:trrL],1, or roft Ete ocu, or moropoft
.BeAercfi orcqer yrJroB cpr arr6pauuofi cucreMe r(oopAr,ruar. Torga B rrurepBare
BpeMeEn or I 4o t + Lt 6y4er cocur4raro noiluqecrBo rrMtryJrbcoB N (t)Lt,
paBEoe

Ai (,)4, : $ r@ru,(t + *r) l * qcos}ortf usin Z.irtl A,t {
+ 4u Q)n6Q) Lt 1- n,.,(r) Ar. (3)

.Saaracrarvroc* (3) cxeMarurrecnrr tror(aaa'u 

""u 

6r". t.
Ecnu uaMeEerr{ffMrrr .Epnocrtr {oua ue6a B Teqeulre BpeMerru ua6.rrogenur

.MolnEo Irpeue6peur, a orarrrcrr4qecHr,re cBoficrBa rrpr4eMElrHa r,rBilyqeHufl cra-

.rIrIoHapELr, ro, trporturerprpoBaB (3) uo BpeMeHr[ ua6mogenrar B EefioropoM
IrHrepBaJre (tr, tr) yqacrHa xpraaofi 6.necHa, tge n' : corrstr tr cqrrrafi, qro
]l{OMeET EaqaJra rlETerpupoBarrr,rfi rrprrB.Esarr H otrpeAeJreEEoMy troBflqtroEEoMy
yrny IIJIocHocTrr Mar(cuMaJrbEoro uporrycltaEr{fi aHaJII[BaTopa oTHocuTeJIbEo
EyJrb-[yHr(Ta orcqera yrJroB B rrEcrpyMesranruofi crrcreMe r(oopArlEar (nanpr-
Mep, ft TaKOMy, IIpr4 KOTOpOM ATa TTJTOCHOCTb COBtraAaeT C IryJrb-rryEItTOM Oroqe-
'ra yrJroB cp), uonyuran:

Iy' : /y'x (tu tr) + /Vo (r1, fr) * /[,.' (tL, t)),

34ecr, N,r (tr, /r) - ro.ruruecrno rrMrryJrlcoB, Baperr{crprrpoBarrHoe [pI4 r,IB-

Mepeur.rr{ r4aJryqeHr4rr BBeBAbr B rdHrepBaJre (tr, tr), paBlroe

ffn (rr, t,) : {enoQ"- t,)1, ,- * lU,+,,)l J- *un,** "
[(, l- *',)siofft,q-

(4)

, {[(, + *',).in f ', 
+ * { "o,T,"7-



T tr,'. 4rr.ll I T u tli, n' \ 4t T n' 4a,lf an ^ 
cot r /r.]i-Ztttoz- .n 1Ll, I ^tr,)cos-r 

tz- 4t -srn r trl--

- lt't + !-t,\", 4n 't' n' Lt rr

r \. no L t ts f t1- ?*; sitt 7 lrl| ; (5)

ffo (lr, lr) - ro;nuuecrBo r{MnyJlbcoB, coorBercrByloqee I4BJIyqeHI{Io Soua ue-
6a, paBrroe

4

rYo (1r, tr) : i en6(t2- lr); (6)

Nr., (tr, fr) - monuvecrBo ImrryJrbcoB rer,IHoBoro ror(a (DEV, aaperllcrpl,Ipo-
Baurroe Ba BpeMs ua6rrogeura.rl I{ paBlroe

AIr.. (lr, tr) : n,r., (t, - tr); (7)

e - opeAHee BuaseHrle HBalrroBoro BbrxoAa droroxaro4a @3V; rur, - cpeAHee
KorprqecrBo rrMrlyJIbcoB TellrroBoro roxa (DBV B eAI,IHIrIry BpelIeHI{.

ftax nuguo raa (5) - (7), BBI4Ay rlepelleurrocrr.r 6recra BBeBAr,r peayirrrrar
r{ETeIpI{poBaHr,rfr 3aBr4cr4T He'roJrbno or AJIr.rHbr rrnTepBaira r{HTerpr{poBaHI{rr, Ho
tr or MoxreHToB ero HaqaJra r{ Kor{qa. fJ.oororly Hy}r{Ho ral{ nocrpoETb Ha6JrIo-

AeHIrf, sro6sr rleo6xo4rzlraa uu(topuar{rltl o napa}{erpax Cronca tuorra 6rrm,
troryqeua nau6o.nee irKoHolrrrbrl{ nyreNr. Auarua (5) nonaarrnaer? qro Dro N{o}I{-

EO CAeJrarb, ec|r]ltr ilpllx,reHr{Tr, clel{r4a,'IbHylo MeToAI4Iiy LrB}repe[r{fl. ocnosuatl
ee u1efr cocrour B Toxr, .Iro6rr paa6r,rrr, ulrrepBaJr l,IHTerprlpoBarrrlfl Ha p.fiA
TaKtrx r{r{TepBaJroB Bperreur{, B Ha}I{Aorr r4B Itoropl{x orAeJrbl{o rloryr 6urr, coc-
qr.rratrbr rr\{rryJrbcr,r, Hecyrqr,re uuSoplraqr.rlo roJrblto o fiapaNrerpe u, vJtrl roJILHo
O IIapaNIeTpe q, u ilpocyr{rfl{pOBaTI] CoorBcTCrByIorqI'Ie IpynIIEI I'IN{ny.[bCoB.
Hauprnlrep, .rro6L,r Br,JAeJrrrrb r.rMnyJrbcbl, Hecyrqr{e lrudropuaqlrlo o naparferpe
z. reo6xogr,rNrr,r ABa r4AeHTr4qEr,rx cllerqrdlia, pa6oraroqux uoflepelvreuuo. 04ur
I1B CUeTqI4HoB AOJT]I{eH CyN{MI{pOBaTI; LI}'InyrIbCbI TOJILHO B qeTHbIX IIIITepDaIIaX
(<uerunrfi> riauan), a 4pyroft - rorrE,r{o B Heqerr{brx (<ue.re'rnr,rfi> raua.ir). Nlonr-
IlO rrORaSarrr, rrro Mr4rrl4NraJrbrrarl AJrr4TeJrf,HocTr; oAHoro r4rrrepBa"ua (quHna)
rralrepeurrfl oAHoro r.{B rrapalrerpon C'roxca paBna 7/4. Moueutr,r nauana It
r4 r(oHl{a l, i-qr,rnra B (rIerHoM)) HaHarIe ecrr,

tru: Jr Qi - 1,),
.1
te; : 

-L.
Z

r4e i : 1,2, .,.,1, a f-qranra B (HeqerEoMD HarraJle

:lAe j - 7, 2, -.., "I. 34ecs I w J - HoJrltqecrBo qr{I{JroB, yqacrByloq,Iix B
cyMMr4p or] aHr{ra c o orB eTcrB eHH o B (qerH oM)) rr ((Heqerr'r oilr) Hatra Jrax.

Ecnn raHrepBaJr r4Hrerpr{poBaHr4.rr pae6ur na /u qr,rHnoB, ro oqeBr,rAuo, qro

IIJ:k, (10)

a trpoAoJrlr{IaTeJrBHocT6 rroJrHoro BpeMeHrr ua6.rro4enrafl rrpLr r{BMepeHrrr4 rrapar,rer-
pa LL paBHa

t,,: *o -t),

(B)

t,,: *Qi - 7), (e)

(11)t:k+.
Ouenz4uo, sro / r'r .,I uoryr 6r,rrl parulir\rrr llJrr{ orJiplqarbcr{ Ha eAr{HI{IIy. Pac-
IIOJIOII{eHIIe qlrItJIOu I4SrrepeHl{fl napalreTpa u oTrIocl{TeJIbHo HasaJIE,Hoto N{o-
MetrTa uanrepeuraft lo nonaaauo ua (rur. 1.

tr4a (5), (B) u (9) Jrerxo nafiru Korr{qecrBo ral{ryrrr,coB lY_, cocurar.aHHoe B
i- u 7-qrarrax lraMepeur4.rr:
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B (qETEO}{D fiAHAJIE

Ar*i: 1"",I{(, - *4 *+++L(, -* ")$,-rt + #rl\, (2)

B (HEqETHOM)) HAI{AJIE

A.*i- I"n,tl(,+ * ,')***+[(,o* 
")<ni 

_rr -*r]f . (13)

flpone4a B nalr{AoM I{alraJre cyMMLrpoBaHr{e [o BceM ru{HJraM, rroJryqr4M:
B (qETHOITD HAHAJIE

I

n:: 
)1, 

nr.,:4uro[r{(, - *l "i-r

"L,n++prat1) t+*Iol, (4)
B (EEqETHOM) I(AHAJIE

,I

": 
: 

I, 
ry'*i : *unu* ,ll'!, + $ ") "

,[,* ^r-+er-D]-+*+rl (r5)

rlpe4uorara.E, qro AJr.rr cyMMr4poBarrrr.tr B Halr{AoM r(auaJre rrcrroJrb3yercrr
AocraroqHo 6onr,ruoe r{ oAIaHar{oBoe r(oJrrrqecrBo r{I4nrroB, T. e.

I:J:*, k>1,
14 ynrlrbrBafi, uro o6nuuop K 7, ua (77), (14) u (15) no;ryunu

^:- 
N::+ent{{"-*e},

rvl+ni:!untt,-*s),
rAe

it,: 7to(, + **t) ,

r-tn'r ltr++*1.
' 2no4l\-

vpanHeuraa (17) w (18) Aaror BoB'olnHoorb orrpeAeJrrrrb r{apaN,rerp u. o6oa-
HAqI,IN,I

" Nl_ Ni
unrr\r _ _T 

,Vr.:+ 
"

Tor4a ua (77), (18) u (21) uaxo4ram:

u:(7-Zr\ u....-.-+-!r* 
\- fl'lwilf,]ltrr 2 b'

I{oa{rfuqraeHrbr ypaBHeuwn (22), coAep]r{arqr4e Belr4rrr4uy (, yvrarnroaror rrepe-
IvreHHocrb 6necHa BBeBAr,r Bo BpeMfl na6lro4cHran. 3ro ,anrcrr.rre yAo6uee ia-
paKTepr{soBarb axtrrJrl4ry4ofi raanenenr.r.n 6necria Lnt u cpe4nei.i g1opocrr,ro ero
IlBMeI{eHI4.tr 3a Bpel\,rfl ua6nrogenrn fl Orr, : Lrnlt. B alrax o6oanaqefrr4rrx Berr4ql4ga( uueer nu4

(1 6t

(17)

({B)

(1e)

(20)

(21)

(22)

(23)



Tax nar trBMeEeEI[e 6necna SBeBAbr Bo BpeME ra6mogeuus o6rrsuo Ee trpe-

tsbrrrraeT OpnOft- AByx BBeBAEbIx BSJIEIIIIS, ro.B ATOM UETepBaJIe trAMeEeu7.A (
Mo)r(Eo trpeAcraBtrrb B BEAe (o yueroM ({1))

e :+o,3BAm:o,og1a*T. (24)

oguaxo Ea trpar(TtrKe HeT Bo3rllolnHocTl4 B I(aII(AOM OTAeJIbtroM clyqae yqlr-

TbrBarb ueo,reseurae 6;recna BBSBAET Bo BpeMqr.rBt[epeg]4fltrapa]IerpoBrIoJIfipuBa-
qrr. IlorroMy oEr4 6yAyr orpeAeJrfrrrcfi C HeHoropofi oruu6noft. Ee renuurauy

JIeTHO OnpeAeJrr{Tb, ecilr4yqecTb, qTo B yHaSaIIHONI ALIalasoHe I{sMeIIeIlI{t 6tec-

Ha I ( l< {. Tor4a w (22) crreA_yer, qro rpl4 I{sMepeEI{I{ rapalrerpa u fl3-34

HeyqeTa II3MeIIeIrI4fl 6necna ur"r, 6y4e1 6TJIIIqaTLC.E OT I{CTI{HIIOTO Ea Befitrqutry

lrL,,,*- "l: +( (r) : o,L5a*7.

orcropa BEAr{O, qro ara omn6ra 3aBIIOI[T HaI( Or Cpegueft oropocTtr EBMe-

fiefifi.fr.6necxa 3Be3Ar,r Bo BpeMfi ua6mogeuzfi, TaR tr oT qacroTbl Bpaq'eEufi jlEa-

'Jrl4Baropa troJlflpusaq;; I : l'1f ' ' 
reM MeEbIrIe' qeM Bbrltre ora rlacrora' Vse-

'JIEqeIItreqacToTblBpaqeEI{EaEaJII{aaTopaBbIIoAEoI,IcToqItEBpeEuEcEl4?fie-
*r, pon, aruocsepurrx Mepqauuft, ROrOpbIe, HaI{ uBBecTEo, pacTyr B cTopoEy

HtrBI(trX qACTOT.

ouenugno, qro aroft omu6rofi MorfiEo 6yger rpene6peur, ecfiut qacroTa Bpa-

rqerurr anaJrrdBaropa | 6yaer ygoBJrerBop'flrb yoJloBtrro

(25)

(26)

(2t)

t;r
/;-/,,,:0,15|l!,.-,

r4e Au - Aotrycrrrl\'Iafl norperuuocrb r{sMepeullfl rlapaMerpa L[' ectrtu He yqra-

TbIBaTOTCfi I{BN{eIIeHI,Ifl 6,reCHa SBeBALI BO BpeMfl I4SMepeIJI4f nOJI'IpIISaIII4I'I' [pII-

rert f urrnn - u l< A,u.'"--I4; 
ii"l) r e2) ciegyer, rrro ,,pu Bbrlrorr'e,rlrr ycIIoBr{., (26) napauerp CtoH-

ca u Mollter 6amr, nmsl'rcJIeIl no {opltyle

" N?.- Niu:--Nr+ 
"

conepureuuo aHarorr,lqHoe paccMorpel{I4e l{o}I(er 6r,rrr, c4euaEo I1 AJIfl BTO-

poao ,rupu*etpa CToHca. Or.nrasfle- 6yget nr'rur B ToM' qro BCe MoMeETbr [epe-

r{Jrroqerrrdrr Ey}I{Ho SMSCTIITT, La TIB OTI{OCtrTeJI6Ho CoorBeTCTByIOIq,Ilx MOMeETOB

rrpr4 trBNrepellul4 rlapaMerpa LL.

TaH HaX O6a napauerpa paBHOnpaBELI? TO AJI.fI trpaltTl/tqecl(trx oqelloH MOiI{-

HO rrpr{rrflTb, qTO 11p11 Br'rstrcileg1r14 cTerrenl{ UOJLfIptrBaqI{lr ourlr6Ha ee orrpeAe-

,err" 6y4er upr,rrr,repno n 7,41 paaa 6o,rlme, qeM [pIt I{sMepeHI{I4 OAEOTO I{3

orpururpor. Ilbaroltly r{r4rrr4MaJrbgarr qacrora Bpaqegrr.rl aEaJII{Baropa rroJIE-

prraarllrrr rfolr(er 6r,rrl uprauRTa paBEoE

lmin : Or2O W, (28)

r4e Ap - AOtrycTEMarr fiorpeluHocTb r{3Mepelll4fl creIIeE[ troJLEpI4SaqI{II' ec-

"" #pu*uIpui Cror,"u orpeAeJleEbr. ynaaauurrM Brrrlrre cnoco6ou' Tax, ecnu

Lp: 0,7% ) I o* l: oTllcen, ro lmin : 20 eq'
-' Taxnu oopae6*, orrpracoarrnaercfl cJreAyroqafl cxeMa oAHoBp-eyetrEoro u3-

Mep;Hug o6ollx napar\.reTp oB rr oJrflpr4B aqurr: r{Mryrrt cbr c Btrx oAa (DDV 4o;rrxnrr

i;";.;; cxeu {opuupoaiuur r orpa,r4qe*n^t{ fi gp') noctyuarb Ea ABe rrap'r

r.rAeHT[qHDIx flepecqerHbrx ycrpoficra, pa6otaroqffx B fiJrroseBoM peE(r{Me co

cABr{roM BpeMeEr{ pa6orrr "ogsoft ,apt o"ocnreJrbuo 4pyroft na ?/B' flpo-

.AoJrlnrrTeJrbEocTr, BpeMeur,r pa6orrr HaII{AOI'O CqeTqI,IHa B OAEOM IIIIHJIe tr3Mepe-

362



Er{fl cocraBiltreT Tf4. Ec"nra sacrora BparqeHr4fl arraJrr4saropa yAoBJrerBop.ser
ycJIoBr{ro (2^B), ro napaN{erpr{ rrorrflpr4Bar{}rrr Moryr 6r,rru onpeAe.,tLuor uo {opuy-
JraM rr{ra (27) c ouu6Hofi, ne fipeBrrrrrarcqefi aaAauuoft 4ouycruuot norpem-
I{OCTI,r.

flperuyrqecrao raxofi cxeMbr r.rBMepeHlrfl repeA Apyrr4Mr,r - B rrpocrore
II HaAeIHHOCTI4 ee BLIIOJIIIeHI4.A, eCJII,I I4MeTL B BIIAy I,ICIIOJIbBOBaHI4e CTaHAapT-
nofi aunaparypbl. Brr4aua peByJrbraroB r{BMepeHr{fi n qu{porot\{ BrdAe rroBBoJrr4r
cr4Jrr,Ho ycHopr4r6 rpoqecc ux o6pa6otHr{ c rroMorrrrro 3BM. ,{ocroraucrnolr
TaHoft cxeMbI I{3r'Iepeul{fl rtBlrtrercn raK}r{e ro, qro or{a B rrpr4Hqr4[e He rpe6yer
xa,'rn6ponxz.

Oqeuna oruu6rlr orrpe4elreHrrfl rrapaMerpoB fioJlflprrBarlrrr{

By4eu cql4rarb, qro ocHoBHLIr{r{ r{croqur4xa}rr.I cnyuafiur,rx orura6ox r,ralre-
peEr,r.E rapar\rerpoB rroJr.frpr/r3aqr4lr .EBJr.frrorca 4po6onofi as$exr soroxaro4a,
4po6onrre ITIyMLI relluoBoro roxa {oroyMHo}r{r{rerr.E ra ar*oc$epHr,re Mepuar{r{fi,
a cr4creMarr4secHr4e orura6xr,l yqreHbr r{Jrr,r orcyrcrByror, flprnueu, vro slyrrya-
qrara {po6onoro a$d]eHra rroAqr4rr.Erorc.E nyacco}roBcr{oN{y pacnpeAeJreuuro. Bpe-
IrenuSs $yuxqr,rr aBroxoppeJrfr{r{r{ r\{ep{anrafi, cor"nacuo [51, Aaerc-fl Br,rpax{e-
HI{EM

R (\, t 2) : c?,e-" r.r"--t,), a : l- , (2e)

rAe o; - aNrlJrr,rryAa rreprlaHr.rft, fi - cpeAHee KoJrr4qecrBo r{BaHToB, co6upae-
N{Oe reJrecKorroN{ B eAr{Hr{rly Bper{e}rr4, a r - BpeMfl aBTOr(OppeJraqralr. Bsrvr,rc-
JIIIB Ha oclroBe (29) ornra6Hy ofipeAeJreurdfl rrapal\{erpoB rroJrrrptrlat\Trtr., BbrBBaH-
nvro atiuoc{epl{rln{I,r N{epI{aHI{flN{u, u waitgx ornr.r6Hra, BoBHr4l{arotrIl{e r4B-Ba Ha-
JIrrqr4E 4po6ororo a([$exra r.r rerrnorofi DM-ucct..r r[oroxaro4a (D3V, 4nr nonnoft
Ar{clepcr4r4 ofl onpe4errerrr{.fl, Harrpr4r{ep, [apaMerpa u roJryqr4r{

"?,-;;1, rr+' 4+I lvtr,ltt,+), (30)

rAe 012- HBaApar orHocr{TeJrbuoi,i aunnraryALr r{epqagrafi ua eAr4Hr.rqy qacrorbr
crenrpa uepqaur,rfi, Al - a{$errr4Brla.rr rrrrrprrrra cilexrpa uepqanufi (r. e.
I4HTepBaJI qacror, 4aIou1l,tft nar,16oltruraft nH.na4 n na6nro4aeN,ryro BerulrrdHv r,rep-
qarurfi), o - xapar(repnr,rft pasMep arnnocsepnr,rx HeoArropo4uocteft, nr,rebrnaro-
II,r4x Mepqauux, D - Ar.raMerp o6:rexrrasa reJrecxona.

Tanoe ?ne BbrpalrieHr4e rroryqaercrr \t AJrfl Ar{cnepcwu ofi.
flepexo4 H ourr.r6Hau onpeAe.IIelIr4fl crerreHr4r rroJrfpr{Bar{r4r{ E noBr4r{r4oHHoro

yrJla rlJrocxocrl4 noJrflprlaal{r4r,r n err6paunoft clacreiue HoopAr,rHar rromer 6r,rrs
cACrraH no Sopr'ry.nau [6]

*r: +@,ai I u2s2u)-61,,

"'-: +kro?,+ urafi1: Io'o,
rAe o?r tr oq - oruu6nu olpeAeJrerrr{fl [apaMerpoB p rr p coorBercrBer{Eo,

onpe4e.illarr Terlepb BeJrr,rqr4lrr,r no fi nal rrpeAfloJratafl' qTo na6nro4enrafi 3Be3-
Abr, rrMeroqefi n nasartnr,rft uouenr Befir,rqrlny m1 rrpoBo4nrc-a s cuHefi qacrr4
crlenrpa c r,rcrroJrr,BoBaHprei\{ {u.rrsrpa 4rr o6;nacru B. flpuuwMafl AJr.fi Hero xa-
par(Teprlcrr,rny oAHoro r,rs r4cloJrr,Byeltrx n ltpr,rnrcHofi acrpo{uau.recnofi o6-
cepBaropr4r{ dxrnulpor rra ary o6nacrr, rr cAerraB npr{BflBxy x Co;urqy Ha ocHoBe
J{arrrrbrx, ilpr4BeAeHubrx n [7], [olynr4M

ru: 3,6 p,vD'!105-0.4m,

JOJ

(u3)

(31)

(32)



rAe p r.r v - cpeAHrre Hoa{{uquerrrbr npouycKaHllfl arMoc+epbr u onruHu. cBe-
rosoft rroTor(, coorBeTcTByroquft ffpr(ocrlr HOqHoro 6ealynnoro se6a a BeEIrre,

corJracno [B], s o6,ractu 113000-5500 A rroxier 6r,rtr, upllHflr panuuu 106

rueanmf cil,z . cev . A, ueuy coorBercrByer noron c oAHofi Hna4paruoft cenyH-

AEI Ayrr{, pannufi 7,87 . 70-6 neanmfcttz cerc' A'x.e. cen. Cpeguee Korrlr-
qecrBo HBarrroB drona ne6a, co6upaenoe reJrecxonorl B eAI4IrI{qy BpeMerrI,I B 06-

Jracrr4 IrpolycKaIIIIa Sranr,tpa I{ npoxoAftr{ee qepes glaacfparmy C AI{aMerpo}I
d cexynq Ayrr4, ycrarroBJreuuyro n {oHa,nr,uofi unocxoctr{ reJlecnorla, paBHo,

n,I, : 8,3' 1g-+1nt Dzdz . (32r1

flogcranur (19), (33) u (34) n (30), uonyurrMBbrpameEtrs, Aaronule r{cRoMyro

aaBr{cr,rMocrb cpeArrer(BaAparuqublx omu6on otrpeAeJlenufl rlapaMeTpoB IIoJIfi-
pu3arlr4u or ycrorufi LIBMepeEI{fl:

)l 4 g.2d2 too'r/l*o r
I' ' utJw 

1+10-0,4r,n Iazr:2r7

t 00,4?,?-5

LO1,4m-5

ey.vDzt (t -F 10 o'4^m)

tm
eptlDl (1. * tCt 

-o'+e"',

tqe a fi.D sgsro B cauTlrMerpax, a oe - B rpa,qycax..' 
Als yAo6crBa trorrbBoBaEuE sopMyilaMra (35) u (36) B pacqerax BaAaAr{Mcfl.

qtrcJIoBBIMI{BIIaqeHI[flMI[HeaoTopblxBxoA.Eq,uxBHuxBeJIIIIqIIE.
(DoroyruuolxlrreJrb cqrrraercf xopourr{M, eciltr KoilllqecrBo reMEoBbIx r4M-

tryJrbcoB B eAIIIIuqy BpeMeEtr B o6rragrlr trJIaTO ero CqeTEoft xapal(reptrCrllr6
oi, Horrutuoft rerrrrepaType rre rrpeBbrrrraeT EeoHoJIbI(rrx Aec.flrxoB. fIpuMeM,.

,io nr., : b0 unnlcei, a- cpeguuft nBauroBbrft BbrxoA B pacclrarplrBaeMofi 06-

nacrlr-Cuerrp& e : 0,1. Mrarulrantublft AuaMerp 4raa$parrurr {otomerpa oupe-

AeJrflerc.E ycJIoBlIflMr{ BruIArIMocrrI (4r,Iauerpolr Typ6yIeETHoIo AI{cRa aaea4rr)

I( BoBMolr(Eofi Eerorlgocrbro urArrpoBagtrfi. C nexotoprrM BatracoM ero Molr(IIo'

trprrufiTb paBEhIM 10" . Ecll,z. cqtrTaTb, qTO [oTeprr CBeTa B otrTtrI(e MaJIbI u BBeBAa,

Ea6rloAaeTcfi AocTaToqEo BbIcoHo HaA IopIIBoHToM, To MOII(EO I]oJIOEtI4Tb, sTo
p,: v': 0,8. ,{nn oqeHI(II Blrs.filarfl uepqauuft Ea roqaocm ua$-rlogeEraft^ n

KaqecTBe xapar(Teplrbrx AJLA HfiX BeJII[qUrr Morr(Eo trpr,rgfiTb, uro 61 :3,50/0,
Ll = 200 ,,j, , :0,02 cen (grn _aeuura). X^apqryepEblft paBMep arMoc{ep-
HErx fieoAgopoAHocreft, cor.racio [9], paaeu 8-10 cJ4. C srzMu sEaqeEI'IfiMLt

ra (35) HaxoArrM

nz- - r. ?, loo'o*-n , , lt + g.z lno'n*-', +op:o,oiqliJoaVt;) i+ r 
u,- 

1tr1g-0,+dm I

+ L,7
,loo,41)t-2

D' (L -l [0-0,'rr'l')
I 2,g( I J t0-0,+rr") l0r-o'a,r) . (37)

O6oyat4eur,re peay"rrLTaroB

Oqerrr.ru retrepb Bo3rlro?rtHocrb r43N,repeHr,Irr IroJI-fipI,lBiIIll,II{ I43Jlyqerllltr BcrlLl-

xr{Barorqr,rx BBeBA Ha rocxo4aqeft BerBr{ BSITIJInHII. f{nn ororo Roc]IoJlboyeltctr
Iltrerolr1l{rll{cfl AaHIIrINII{ O TI'1[I.{qHOII npeAcTaBI',ITCJIe DTOIO tr',rua snea4 AD
Leo. B ctroHofigou cocTotIuI4I,I DTa 3Be3Aa IrpI4NI0pFro 4eCnrofi BeJItr{tII'IHbI (n cu-

nerr r[r,r,nr,,r1tc). i\rlu.nuryAa BCIIbIlxxl,r Aaz nole6letcri B IIITII]oHI'Ix npeAe'[a]i

r4 Moilicr /{ocrl,It'a1'1, oquOii-4nyx Be;II4III4H. Vne.nuqenr'le flpROCTI'IIIpOI,ICXOAI'1T 3a

Bper{fl rroprrAr(a rreoHorrbKr.{x Aocr{rfioB ceH},HA [10, 11.] . Cna4 6;recHa Ao Hop-

tr{aJrr,rroro ypoB}rfr rrpoAoJr[{aercfr onoJro 10 lrru. Ao{1 . 
rIoJlsprlsoBaHHoI'0

r.raIyqeHufl BBeaAr,I BHe BSIIrIIuHI{ cOC'IaBJIfler IIpuMepIIo 1% O'i' ee o6rqerO lla-

ily!.eLtufl 1121.

-f 0,9epv (1 + l0-0,4^n') 6lLlrazT}s-o,n* 
.I 

,')
oc: -l- 28',6 0p,

(35),

(36)



t, ce^

--D= 

2,6u
---n=70cu

I

s

tDur. 2. 3asrlcnuocrr, su or L,m
(lnnoutxuc rrlHrl{ - Jrr{urrrr ogrrllaltoBoit To.IHocrI,I AJrrI TcJecriola c gtalrcrpolt o6.r,en-

r[sa D : 2,6 ]r, rrrpr.rxoBbre - AJIfl reJrecfiorla c [r{aMcl'l]oM o0,6eriurBa D :70 c"tt

Onpe4em,rlr c ltaltoft oml46ltoft Ntoll{er 6r,r'rr, ll:uepeua rroJrflpr4tsar{r.{ff rra-
JIyqeHurr sBesArJ ts ETr,lX yCJrOBr4.flx, eCJrr4 AJr-fr Ha6[rOAeHr4fl rrpeAloJraraerc.E
r4clTOJrr,BOBa.rb reJrecKorr c Ar4aMerpor,r sepr(aJra 2,6 at,. 3arucr,ruocm (37) aJIa
Err4x ycJloBvfr(rn:10, p:7%, Lm:7":0, D :2,6 .ao) uao6pameHa Ea
$ur. 2 Arr.rr rrer{oropLrx BuaqeHl,z-fr. 6p (cruoruur,re ;ruwvu).I{a r.om me rpa$r4ne
Irrrpl4xoBoft Jt]flHrreft nor(a3al{a aHarorusHaf SaBrlcr4MocTb AJr.E reJrecHorra c Arda-
MerpoN{ BepKaJra 70 cn.lfo ocu a6cr{idcc orJIo}I{eHa BCJrr4qr{r{a r4BMeHeHr4rr 6Jrec-
Ha Aiz Ba Bllex{fl r{HTcrpr{poBaH}r.rl, rro ocr4r opArrHar - BpeN{fl l. Haxnonnr,re
I]p.flr,[,re JIr4rrr4]T oooTBeTcTByloT paSJIr4qI{brII cpeArlr4x{ cHopocTrr},I I{SMeHeHrilfl
6necna, o6racr6 tpraryprr c orprrr{areJrbHr{N{rr A,m - cryqsL rrapacraur,rr 6;rrec-
Ha, a 06Jracrr, c rroJrolr{rdreJrr,IrblNru Lm - cryqaro yr{errbrrreHr{n 6tecHa.

Ma paccrtorpeHr{.rr t[ur. 2 cJreAyer, qro nprr cnopoc,lrx yBerur{enrr.rr 6recna
in: -0T05+- -0T10 cen-t, xapaxrepHbrx AJrfi (cpeAHr4x) r{ (r{pyrrrbrx)) Bcnbr-
[reH, r4 cTerrerlr4 rroJr.Epr{Bar{r414 p ,= l% rrocxregH.fl.fr nro}rrer 6lrTI; r,reMepeua Ha
2,6-lte:rponoM TeJIecHo[e y BBeBA6r, r{Merorqeft B HopNrarrbHoM cocro-flHuu l)n,
Ba BpeMfl 10-20 ceft. co cryuafinoft ourr,r6roft ne 6onee + 0,2% B crereHrr
noJltrpr{3allrlr{, a rIosr{qr{ollHblft yroJI IIJIocRocTr{ noJr.rrpr43ar{r{!t - c orur,r6xoft
r{etree -l- 6'. 3ra }He rIoJrflpr{Baqrrrr? HaH Br{Arro r,ra {rarypr,r, Epr4r r{crroJrbaoBarrr{r4
70-cauruuerpoBoro reJlecnola Molr(er 6r,rrr, r,rauepena roJrr,r(o c oruu6nofi
[pr4xrepHo 0,5-0,8%, a cryuafiuas omra6Ha r4an,repeHr4.rr yrJra q cocraBr{I' oxo-
ro f20'. 3ro oauasaer? qro r{ar\{eper{r4e rrorr.rlprraarlr{rr rraJryqeErrr Bctrbrxr4Baro-
qrrx BBeBA Bo Bper{fl Bo3ropaHr{rr BcrrrrItLIKr{ Mo}Her 6r,rrs ycnelurlbrM ToJIr,Ho
lpr{ rrcfioJIbBoBarrrrn reJlecnorla HpyrrHoro paaMepa. 'Io.rsocrs raaMepenr{.rr rro-
Jrflpr43aqr,rr.r upra nrr6ope paccMoTperrHoft Br,rue [4eroAr4r(r4 N{oir{eT 6nrrs nno.tue
AOCTaTOqHOft, UrO6rr O6napyrXU'rb Han Harvqr,re rroJrapr4sar{ur,r, TaK r,r r4sMeHeHr4e
ee B xoAe Bctrbrrrrltr4. Ha nncxo4arqeft uacrtt Bcrrbrrrrnr{ Toqrrocrr, r{BMepeHllfl Mo-
rxe, 6rrtr, rroBr,r[reHa Ba cqer yBeruqeHr.rfi BpeMer{rr Ha6rroAeHr,r.tr.

flonyuennrre peayJrbrarr,r rroBBoJlflror cpaBrrrrrb Bbrqr4cJreHrryro Ha ocrroBa-
unlr (37) ouru6ny c r{MercIqr{MHc.E aMtrrlpr{qecr(raMr4 peayJrbrarauu. Taxoe cpan-
Eerrl{e cAeJIaEo ua $ur, 3, r4e rroKaBaEa BaBr{crlLocrb Berl{quHbr orFrocl{TeJrr,-
Eoft oruu6nl{ I{BMepeHrIfi rIoJrflpl4aaqr4r,r or ArraMerpa o6rexruna ucrroJrbayeMo-
fo TeJrecftoua. Brrqucnerrr4rr cAeJrarrbr lrpr{ t7).: lQm, p:194, t:200 cerc,
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lr ?)))t :0, Illtpraxonan HpI4Ba'fl Aaer
aHarorr4qHyIO saBI{CI{NIOCTb rlpl'r oTcyT-

crBr,ru riepqauufi. Beprunanluofi uep-
ro.rnoii Ha pI,{cyHRe orMeqeHr,I npeAe-
Jr6r, B I{OTOpIix JIeiI{I4T CpeAHflf oTlro-
cr{reJIbHafl orura6Ha orlpeAeJIeHI4 s I 0,6-

r'roir ro.nnpI,rBaIIIrI'I rro,qaHHbIl{ rIoJr.rl-

p I,r 3 a I{ lI o Ir H r,I X U a 6 .U ro 4 e u l't fi , n r'I il O lt u e u -
nrrx n I{prurcHoii ac'rpo$raal'rsecnofi
o6cepaaropr,rra c Iror\IoIr{E,Io 70-cautra-
MerpoBoro pe{,nexropa flplr BperIeHI{
r.ra6.uio4eur,I n 780 cen.

(Dur. 3. Sarncuuocg, orrrocrrerl,Eoft \4a (35) nuguO, rlro roqll6crb II9JIfI-
ouu6nit r{3MepeErrfl creIIeEII IloJrnpr{3a- llI4BaIILroHHlIx r.IB}IepeHI{fi cuJrt,no aasu-

quu 0, or Arrallerpa reJrecxora irnr o, arrroc$eprrT,rx yc.nonraiii, B tex
cJlytlnga, fiolAa ueo6xogr'ruo noryrllrlTr'

Mar{ctr{NraJlrrHo Bo3}Io}nHyro roqHocrb noJrflpl,IsaI{I4oHrIbIx usrrepenufi, I'Ix lraAo

npoBoAr4rr, IIpu Har4Jryqruefi npoapasHocTI4 I{ Hau.{yquer{ (aqecrBe ]'I3O6paE(e-

I{IIfl 3Be3AbI, t\IaJrOr{ flpnocTr{ {oua ue6a II HalIil[eHLIXI4x l{epl{aHI'{'IX B TeqeHue

BCero BpeNreun ua6.ru04enr.rr. flpra DTOII OqeBI,IAI-IO, qTO HaAO cTpel',IrnTbctl Trc-

rroJrrrSoBaTr, rIpI{eN,rHr.IK r4S1yqeH11fl c BoSlIo?IiHO 6onee nuaHI'InI ypoBIIelt co6ct-

BeHHbrx rlytroB \tJru TrpTn:FIllMaTrr [rep],r K I'IX CHI4]IierII',IIo. Bo scgxoll cryqaet

a"o ,ryonor"4oJrlnHr,r 6u-ns nraxe ypoBHtI IxyIIoB rlloua. I{ax ,;rerno BI{Aerr' I{3

ypanuluun" (35), rpra t : 0,1 fi p": v : 0,8 3ro oauaqaer' arro AorI]HIlo

BLIIIOJIHflTE'Cf YCJIOBI4e

ru,.. ( 3.10-5D)d2, (38)

T. e. npI{eN{HrIH I43JIyqeHI,Ifl IIy?IiHo ar,16r,tpa.r.r,, Co06pasyflob c tIoBep\rroc.r'rrofr

;p;;;;;" O*a He6; , 4urrrrofi cre1rpa.rr;rroit o6"nacr,rr Ar,rarrerpoi\{ o6teH'rtrna

reJrecr{ofla r4 Ar4ar,rerpoM elr6paHuoit 4nar[par.rrr,r np_n6opa. 'f1x, B AaIIHOM cJIy-

qae npr4 rdcrroJrr,BoBaHr.rrr reJrecr{urru c 4rluoic't'pori o6tertrusa I.,tt' r'r 4raar[par'rtt'r

io;, ,"irroroft 'rox (toroynuo;rir{rerlfl-Ile-AoJrTricH rrpeBbluratr' 30 u'ttt'r't'f cen'

AnropucKpel{Ho *prr,,u'.'annrr P' ll' liopLu6cpry 3it nl}eAJU;lit'Hne'tertt't :tt'rj'i

pa6orr,r rr IIocro-Er.rHoe BHr{N{aHr4e H xOAy ee uurroorrcllllfl' .[I. ['I. Illaxoncnony

ra I{. A. ,[,un'rony ru roriar*ro,e o6cyirig-eul4rl pe3yJrlraroB' a raK]Ite T' C' Ee-

Jrrrnr4r{ofi 3a npeAocraBJreHr{e Hpltnofi rpotIycKaHI4a (llr"nI,tpa'

.(erta6pr, 1968 r.
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AnAAEMt4fl, HAYII CCCP

}1 3 B E CTI{'1 HI]bIM CI{ O 1,f A C TP O (D I,I 3 trl I]E CIT O TI OD C EPB AT O PI{ I{
Tou XLI ._ XLII, 1970 r.

HAEIIIUIEHI4fl CF,EP\IIOBLIX SN 1966 NGC3198 r SN 1967 I{GC3389
c lloMou{ i } !{} TII JIE ti 14 i r1 oHflo}I CI4C',t E },IbI

Ij. B. IIpolto()r,coa

Ha re;recnonax A3T-7 (D : 0,2 .ar) r 1\4TtM-500 (D : 0,5 ,u ) c roMou{Lrc rerreBraarlorr-
T9_ii .V^c1ag9r* B reserile rpex MecflqeB ra6.nro4currii no;nyueno 70 rlororpa(rlri,t crepxnonnrx
SN 1966 NGC 3198 u SN 1967 NGC 3389. Bce csnrlrtr,r cAerrartrr c anciorirqr.raui 30 cen.
Buyrpenuna roquocrrr oArroro otrpeAeJreu.rr 6.necna aaeag *!_0,10 -:- 0'l'15, flpuregenar npn-
nue 6;recna ctepxuoBr,rx.

T. V. OBSIiRVATIONS OF SN 1966 NGC 3198 AND SN 1967 NGC 8389, by V. V.
ProkoJieua,- 70 TV observatiuns of two supenrovae \\retc made with the 20 and 50 cm
telescopes during 3 months period. The exposurcs were 30 sec. I'he accuracy of one esti-
mation of stellar brightness is {0,10 --l-0t1l15.

B 1967 r. c $enparfl no r{rorrr, n Hpr,rucnort acrpo+uar.rrrecnofi o6cepearopi,ru
trpoBoAr{JrI4cr, na6lro4erufl raJIar{Tr{r{ c qeJr6ro r4cnr)rraHlrfl rrcAaBrro paapa6cl-
tanuofi n{eroAlrnlr reJreBr,rar{oHHoro rrarpyJr.fl cBepxHoBr,Lx [1]. Er,r,ra cocraBJrerra
Itaprorera reJreBrrBr{ougbrx c}rr{N{noB onoJro 400 6nuanr,rx raJraHTl4K Tr{rol Sc u
Sb. IIpn reJreBrrBr{oHHoNr lrarpyJre cBepxHoBbrx rrBo6painer.rue raJraKrr.rxr{ r[
SBeSAHOIO rIOJI-q OHOJIO IIee, BI4Ar{t\{oe Ha TeJreBI4Br{oHrroNl SHpaHe, cpaBHr.rBaeTCrI
c Sotorpa{nefi r.rB HaproreHrr; oAr{oBperreHrro rpouBBoAr{rca {ororpar[r,rpoBaHr.re.
3a Hamgyro Hoqb Ha6rrogeuufi flpoclrarprrBa.nocr 100-150 rarrar(.rrrx.

B reseu[e yxaaaHuoro Bper{eHr{ r] AByx raJra(rr,rxax, Bxo4rru{rrx B nporpaM-
My, Ha6[roAaJlr4cb cBepxrroBr,re. O4na n NGC 3198 6rr.rra ornpr,rra Bra;r4ou
18.XII 1966 r. [2], spyrax n NGC 33Bg - rlya4ae 2B.II 1967r. t3l. ttpea-
cTaBJrfler I{I{Tepec l4crroJIbSoBarb IIoIlyqeHHble r€JreBlrSLloHHr,re cHr{rtHr{ cBepx-
HOBsrx AJrfl orrpeAeJreHr4.E rrx Hpr4Bbrx 6;recxa. Oriueruu, .rro rroryrreuubre
crrl{Mnr.r orHroArJ HeBbrcoKoro HaqecrBa. 3.ro o6r.scnflercfl TeNr, .rro oun 6r,rru
IloJIyqeHLI [onyTIIo c ocnongort uporpamMoft IIorIcHa cBepxrroBbrx, nptr noTo-
pofi namua 6nrua .nrurl, perr{crpar{r{rr BBeBAr,r, u ocnonHoe RHrrMaHue 6r,rno na-
npaBJIeHo Ha BlrByaJlbur,rfi npoclrorp raJraHrr{H. 3a neplro/{ B rrecnoJrr,Ro Mec.E-
I{eB anrraparypa HeoArroxparHo crrlrMaJracb c reJrecxona, paa6rpaJracl, co6u-
paJIaCb u HaCTpaI,IBaJIaCIr 3aIIOBO, yCOBeplueHCTBOBaJIaCE,. Cneqnanurr{x l\,rep AJ1fi
noilyqeHl4fi oArropoAl{oro SoroueTpuqecKoro rlareprraJra He rrpeAripuHr{r\{aJrocb.

Ha6;nrc4eHl4tr [poBoArrJrrrcb B ocHoBHor{ ua 0,S-ruetpoBou .r'eJrecKone M'I.M-
500. fIepe4aroIr4a.E reJreBrrBLroHHa-s Hax,repa pacnoJrararraor, HenoABr{}rrrro B

{oxyce xy4e (.8:6,5 il). B peByrrbrare Bparqeurrrr rorrrr reJrecnora ilpLr
ua6.nro4enn.rlx r{Bo6pailteHl4fl BBeBA Hanr4rrft paa npoenrrrpoBaJrnor, Ha paaar,re
nrecra {oroxaroAa. [.ra yne.nr.rueur.rrr rroJrfl BpeHrrfl cr.ro'reMJ,r r,r o6JrerrreHlr.rr reM
catrIhlll I{aBoAnl,r reJrecltola Ha raJraHTnHr{ rro KoopArrrrarHi;rr,r Hpyranr (r'ouuocrs
AeJrerrl4.rI onoJro 10') ncuonrBoBaJracb AonoJrHr{TeJrr,Harr orl'rrxa, ooKpaq,arotr{arr
(roxycnoe paccro.sHrre reJrecxorra go 4 u. rll,uauerp rroJr.a Bpeur{.s reresuar,rontroft
cr{crer{br cocraBJrflJr rrpr.r aro}r 25" ,(ouonurarensur,rt o6t,exrun, uo4o6pauurrfiraa.
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(Dur. 1. Teresraaosnne {otorpa([utr rarranrtrn NGC 3198 (a) r NGC 3389 (6)

co cBepxEoBbrMtr' trofiyrleEnr.re 2.II t 1'2'lII 1967 r' coorBercrBeEEo

Ugerolq,r{xca, BHOCLIJI qpeBBblqaftEO 6Onr,rurae I{CHa}I(eHI{f Ha I(parc trOJI.E (ROMa,

Br{HE,err{poBanue ).
B reseune HecKoJIr,HI{x Hosefi B }Iae ua6nrogeuufl trpoBoAI{JIIrCr ua 20-

caurtrr{erpoBot\[ reJrecxone ABT-7. Anuaparypa ycraHaBJlrrBaJracb B Haccerpe-
r{oBcnoM {oxyce (F :2 tt). B sroM cy1yqae IICIOJIr,BOBaJIoor sJlexrpo}Iro-
orrrr{qecxoe yBeflnqeErae $onycuoro paccroflIll{.a go 4 n. Ece {otorpa$r'rn
raJrar(rrrx co cBepxrroBsrlrf 6rrnr.r noryqeubr c DKctroBIIIII4.aI\M 30 cen. tr4crloJrr,-

BoBaJIC.fl HaH peHI[M I{elpepLIBIroIo cqI{rLIBaEu.fl (KaApoBaf saoTora 12 etg), rax
rr pelnlrnr HaKorrJreHr{fl rroreHqr{aJrblloro peJrr,e{a na rll{meHlr cynepoprrrr(ol{a B

.reierure 0,3-0,6 cex. HecnoJrr,Ho cur{r\{KoB 6srno uoryuerro B peil{uMe (HoM6r4Er,I-

poBaHIIoroD cqurLlBaHu.s [1]. (Dororpatluponauue c sHpaIIa-rruHecxorra npoIIsBo-

ALrJrocb Ha lterIr{oaepEr{crylo {otorpa{nuecHyIo trJIeI{Hy <N{uxpar-200>. Cnuuxu
CBepxHOBbrx AeJIaJII{Cr B TeqeHLIe rrgqTu Ha]I{AOfi trplrroAuoft 4nn ua6lrO4eguft
uouu; o6sruHo Iro 2-4 cntr*qr<a troApsA. Bcero 6r,rno tonytlsr{, 42 oHI,IN{Ka

NGC 3198 il 28 cuuunon NGC 3389. (DoronareplraJr 06pa6arblBarrcfl Ha I,IplrcoBot\r

tforouerpe. floupannr Ba I{BMerreuue droEa Ha Herarl4Bax BHocr,rJII'rcb rro r{B-

Becrrrofi {opuy.ne Yunepa t4]. B HaqecrBe cralrAapra r{crrc,JrbsoBaJrucb BBeBAr,r

cnorrJreHrr.fl NGC lBB [5]. CulruHlr aroro cnorrJreqntr 6uilu iloilyqeubr B reqeHrle
rrerbrpex Horreft oAuoBpeMerruo co currMr(aMrr cBepxgoBblx rr [prtMepgo Ha roM
)r{e BeErrTHOl\[ paCCTO.fIIrrll4.

{neronar cr{creMa arrlaparypbr otrpeAeJrflercfl crler(TpaJIsnofi uyncrBl{rerIb-
Hocrbro MyJrE rr{rr{e Jr oarHoro rporonaro4a 3 OfI, ycrauo B JreHlror o trepeA cyrle p o p-
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Tr{rioHorr. Bce na6rro4euua cAe.rraur,r 6ea rfr,rrlrpon. ,(.na r{croqrr}rna rnla
G2 (B - V - -]- 0,l,tis), pacnoJrolreunoro B Berrlrre sHe aerrrrofi ar,rrocrlepn,
odrr[ert'rnnnafl AJrrrIIa I]oJIrl,I qne'ronoii clrcrer{br cocraBJrfler 5100 A, a rro.-ryrrrl-
plrrra 2300 A.

@ororpaSur{ raJrar(Trrr( co cBepxHoBbrMr4 Aarrbr na Sur. 1, coomercrByroqrre
Haprbr onpecrlrocTeft - ua $wt.2. flonoxesue cBepxl{oBr,rx [onaBarro rra Hr4x
KpyffiHaMrr, I{u{paruu o6oaHa.reHrr r4crroJlbBoBaulrbre r{aMrr BBeBAr,r cpaBrreHr.r.g.
Peayrsrarrr olpeAerreur{s rax 6recxa rpr,rBepelrbr s ra6il. 1.

B uepnort cron6qe yr(aaarlbr HoMepa BBeBA; Bo BTopoM r4 rrflTorr - rroJryrreu-
Hr;re lraa{r{ BHaqeur4fl BBeBAHr,rx BeJII{qr{H (rttrv); B Tperr,eM r4 rrrecrorr - sucilo
uouefi (ru), Horoplre 6r,rru lrcnoJlr,BoBarrr,r AJr.s oilpeAeJrelrrag 6.necra arrax
BBesA; B qerBeproiu r{ ceAbMoM - cpeAE.rrfi HBaApar[qHag orutr6xa onpeAeJre-
]du.tr mTv(6m) n c.ny.rae r{c[oJrbBoBaEI{.fl r43r,repennfi p reseHr{e rpex rdru qerr,rpex
nosefi. Oruu6xa rroJlfl TeJreBrrs[onnoft cI{crer{br He yqursrBaracr, Ee HaJruque
o6rscnser 6om,ruyro ourur6ny olpeAeJleur{q 6necxa BBeBA, Jrex(aqrlx rra Kparo
rroJr.{. Ha $rr. 3 npone4euo cpaBrreEr{e noryqeHHr,rx rraMr4 aua.reHr4fi rnTy fiilfr
rr.rlrl,r BBeBA cpaBr{eur{.rr s o6nacru NGC 33Bg c dror:oenentpr4uecxuMu B}rarreupr.s-
tura I/, noryqelrur,n\{}r Boxyneporr r ap. [61 AJr.rr arrrx]r{e BBeBA. Bu4uo, qro paa-
rl4qlre cocraBJrfier oxono -F0?1

5//0

(Drrr'. 3 0)trr' 1r

Ql,rr. 3. Cpannenue 3ueaAgr,rx BeJrrrqrrE, rroJryqsgu6r)a c floMollbro reJreBrrar{orlroii cncter,rrt

(m1.), c rlotoa;renrprqecxrrMr (nt.r.) r.rrn sBeBA cpaBrresrfi I o6racru NGC 3389

rDnr. 1r. I{punax 6.rrecna cnepxronoii 1966 NGC 3198, no;ryuoglrar rlo reJreilrr3rroggllM
sa6rroAeELr.snr

24 llzn, ItpbrMcHort oocepBar., r. XLI-XLII 369
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flpu oupepeJIeHI{I{ 6necHa cBepxuoBblx xa-
par(Te pl{cTr{qecHatl HpllBa.fl crp oI{JIaCb AJIfl Ha?r{-

Aoro cHI4Mra. Ouut roHaBaJI, qro AJIfi Bcex
ua6nro4euufi, uonyueuur,rx B Teqeuue oguoft
IIOqn c oAlIEaHoBbII{tr AKClOSrrr{r{fMr{, xapa(-
TeprlcTrlqecHr{e KpIrB},Ie oAl{rraHoBbr. Ourn6ru
LrsrrepeHl{fi 6recxa BBeBA Ha reJreBrISI{oHIlbrx
cHr{r{Hax rreBeJrI{HI{ rl cocraBJlrllor + 0,06 +-
-:- 0"08. Ocuosnag rr srlaqr{TeJrbHo 6onrura.s

onru6xa BHocr{rc.s I{SMeHeIrr{el{ qyBcrBrITeJrb-

HOCTTI yCTaI{OBI{rI [o IToJIIO' a TaHffie BrllrbeTr{po-

BaHr{e}I KpaeB trOJr.fI r/I HOlrOfi B cJrrrae r{crloJlb-

BoBaHIrfi o6texra, yxopaql'{Barorqero dloxycnoe
paccroflHl{e reJrecnorla' 3tn oruu6ru Aocrllralor
0,3-0,1.5.

B ra6l. 2 upuoegeuurrolyqeHubre slraqeHlarl

6necHa cBepxHoBblx. B uepnorl cron6qe yl{aaa-
rro BpeM.t{ ua6nrogeulrfi uo llraponor{y BpeL{eHr{'

Bo BTopoM - Mollelrrbr na6riro,qenrafi n ro'nr'tau-

cnrlx AH.AX, B TpeTbel\r u qeTBepToII --^3HaqeHllfi SBeBAHbIX BeJIIiaII'IH t11',7v fiJttl

"oup*roour* 
t odru"tu NGC 3198 rr NGC 3389 coorse?crBeHuo'

243S 560
l.n

(Dm. 5. I{plrnar 6recHa crePx-
l,i:, ronoii 1967 NGC 3389

I{pyir(I{[ c ncprr4ra"rlbnbli\Tll tlcprorl-

Halrlr - 
TeJreRrraI{oIrHbIc na6,lrto]Ieurra,

Itpfrlfi ItI{ - $oroo.'reHrpuuccnue

620600580

'I',aOJrrlq,a :

BpeME uaofiIoAe-

ulrq 1967 r.

(Deeparrr, t g g

2,9
L4,O

X,Iapr 5,9
8,1

10,0
12,9
31 ,9

BpeME Ea6rroAe-

EtrE 1967 r.

rmTv

-T
NGC 3I98I NGC 3389

I

15ry55
15,30
15,53

L5,57
15,88
L5,71

**. ,trrl NGC Bs',,

L4',:36
1.4,24
L4,49

14,92
14, B0

t4,75
15, 02
15,17

J. D.
2439. . ,

523(15
524,5
535, 5

555,4
557,6
559,5
562,4
53L,4

131'1 5

13,19

',-':,

Auperi,5,8
6,8
7r9

tr'Iaii 2, 8
3,8
4' o

586q3
587,3
588,4

613,3
614,3
615,3

i4'lz9B

15,48

15,78
15,78

IIpIIueqarII4e.BoeBpaIe_a[peJleI4ctroJIbSoBaJIcfiTeJIecI(oIIMTM-500,BMae-A3T-7.

Hpurrre 6necna cBepxuoBbrx trpe4craBJreEbr Ha $w' 4 u 5' Peey'rlbrarbr

reresueuOsllblx Ea6Jllogeurfi troHaBaEbI 4pymI(aMI4 C BepTunaJIbHbIMI4 qep-

roqnaMu, xapanreprrayloqpMtr oltrtr6nu u164ro4e-u^4fr s co-otsercrByroqr(e Eoqrl'

ilp4;;pfi;.,irrr" O"""Ra cBepxgosofi s NGC 3389 oruu6xz 6o*me. 3ro sbra-

BaEo TpyAEocrblo trBMepeEtrE Soua ono.nO 3Be3AbI, paclloJlo)fieggoft Ea Hpa1g

"u"u*til", 
c 6olrmulr [eperraAoM Epnocrrr. Ha {ur. 5 npyxtnarvrtr nor(a3aubr

$oroanenrptrqe'H,ne ra6.ni4eunfi. aT;ft ,*(e CBepxEoBofi, BbItrofiEeHEbIe Bony-
uepou Ir Ap. t6]. HeclnOrpr Ea paBJItrrII{e qBeroBblx cl{creM, colJlactre AaIIE}'IX

BtrOJIEe YAOBJIeTBOPI{TeJILEOe.
Taxzrvr o6paaou,.ueprrrfi outrr o6pa6otnr reJreBtrBr{ouur,rx cEIrMnoB 3BeBA,

c[eJIaIIEBIX Ea trpoT.gE(eEtrtr EecKoJIbItI(X MecgIIeBr IIOfiaSbIBaeT' qTo TeJIeBU-

A1OEEaE atrtrapaTypa trOBBOJI.fieT noilysuTb AOCTaTOqHo yBepeg5blfr IvIaTepIIaJI

Ea6rroAeg11ft. To.ruoCtb otrpeAeJIeELIfi 6IeCHa BBeaA CpaBEIIMa C TOqEocrbK)

o6H.rubrx {ororpa{uuecfirlx na6.nrogeuuft. IlpelrltyqecrBoM reJleBr{BrroElroro

Meroga .EBJIESTo.E BoBMO)ItEocrb IlBMepeEI4s 6necxa c1ra6blx BBeaA Ao 16^ sa

TeJrecxotre c AI4aMeTpoM BepI(aJIa 20 cn npu qpeBBbllraftEo MaJIOft Barpare Bpe-
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r{eErl: rraBoAHa Te.rrecHorla ilo }roopAr.lHaTa}r, oTo}r{AecTBJreHr,re raJrar{Tr{nr{ }r
{orurpa{apoBaHr{e Banr.m{aror Bcero HecxoJrbno MrdHyr.

B aax.nrosegr4e aBrop 6raro4apur A. H. A6par{eur(o Ba rroAroroBny anila-
p*ar)apbr- K na6nro4eunflr{ I{ yqacrr4e B na6rro4euusx n A. B. X,Ilrpouona ,r
JI. O. Izlcrouuna Ba noJr)^{eulre 6orrmefi qacrrd ua6.rro4euufi.

23 gena6pa 1968 r.

Jlrreparypa
,.A:11.A^6^pq_UeExo, B. B. IIpoRoSrena. llaa. I{pr,urlcnofi acrpo$na. o6c.,

7967, 38, 252.,
,
4.

5.
6.

IAU Circ., 1966, N tg86.
IAU Circ., 1967, N 2001.
H-andbuch,der Physik,__52r._ Astrophysik V, Verschiedenes, 1962, Springer Verlag.
Berlin. Gdttingcn - Fleidelberg.

A. San da ge. Astrophys. J.,'1.962, 135, 333.
E(. lc .B o^nyJrep,,(xr. E. C o.nei-.ru, P. B payu, Acrpo$lrarxa, 1967, B,
nun. 4, 565.
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AITAAEMUfl. HAY[t CCCP

I4 3 B E C T I,1 
'1 

I{ PbIl\[ C H O }I A C T P O O II 3I'1AIE C}T O iT OB C EP B AT O P II I'I
Ton XLI - XLII, 1970 r.

TEJIEBIISI{OHHAfl YCTAHOBHA
HPbIMCT(Oil ACTPOOI{SUTIECTTO}I OECEPBATOPI{II

I4 OfIbIT EE flPIIS{EIIEIII{fl
IUIfl ITABJIIO,IIEHrrltr CJIADbIX ITEPEn',IEIrIr,bIX

A. Itr. A6pcr,;tt(:'t,,ttor.[I . !D. ]Icnt,onLlc?t) B. B. IIpoNo@'aeact'

f{auo ourrcau,rc lgi::l:i:?::i^,1,--v,,"i.Ti.1111,i':-"*^',.Y:l:.:}.:*s:'*'#il""lr.:il'11::n..,,ffI o6.op;;;;;;rr A;;aiiuon,nl.,,',"ii l)a3rrilqru'rx acrpouounuecnirx o6'tcrt'ror, B ItacrHo-

ann nrr6Hv-nonc;eEEr,rx c 6rrctnrrlrr IISMeEeEtrEMtr 6.necna. Br.rconas IIyBoTI}I'ITeJITTIIOCTLcru c.na6ux-nepeMeEur'rx c 6rrctprrur rISMeEeEtrEMtr II 
YB CT I } I,IT E JI IT II O CTI'

atrfiaparyp],r rro3BoJrrrer noryqarb_c[[]rxrr^BneBA 76-1.7nx Ea reJrecnone c Alra]Ierpor'I 3ep-

xa.na'0,5",u c 3r{crro3rrilrr.fl;u4r 20 - 120 cen. Toqnocrs oAroro rr_3Mepeurlfl 6necHa rrepe}Iennr'rxffi;"g,5',i;-; ,r,"*riiqr"rriio - 120 cen. Toqnocrs oAroro rr_3Mepeurlfl 6necHa rrepellennr'rx
;;;;;;.; rin i.vir,o obr,r-ruoir rfor:orparlr,rvecHoii roquoctt't. Hasarbr peryrl-flprbre na6nloge-B CpeArrerr rre xyxcB CpeAIIelI IIe xyxc 0obrqH0rr qlulu|paqrrt'Iuuhurl luaduurI. rra:qru PwL JtyLyLLULv [avurlvAv

ru.s Holrorr{orcprroAr.rqecnflx riepcrrernirx u^cxotrJreEr,rflx. 3a 20 .rac._na9ryrylryi ::i^y:_.:9
850 cnnrtion i.t CC I SS. flplrne,4enrr r{pr,rBr,re 6necHa rrepeMerrEBrx

24 0

850 cnl lrtion paocerItrEoro CHOIIJIeHIIfl .l\ LiU T db. llpl{BeAeIIbI fipllljr,re uJrcuha lru

S gZZg (ER Cbp) rr S B2B0 (ES Cep), rpr rraAJrc*arl{Ilx H BIrcBAa}r tuna W IJ['la.

THE TV SYSTEM USED FOR THE OBSERVATIONS OF FAINT VARIABLE
Sfan$af THE CRIMEAN ASTROPHYSICAL OBSERVATORY, by,4. N. Abramenko,
L. F-.irl;;;, i. V. Prokol teua._ The high sensitive TV system mounted on the 0,5 m

telescooe allows to observe l6'1t-1.7m variable stars. The exposure time is from 20 to 120

;;;.-ih; u""rrraiv obtainecl is compared to that of the photogra_phic method. The _regular
TV 

"fr.r""tioni"ot "hoit-period 
viriables in star clusiers aie 6eing carried out' It took

."f" iO-ilo"rrio make 85b TV observations of the open cluster NGC 188. Light' curves
ot iV Uttlu type variables S 8279 (ER Cep) and S 8280 (ES Cep) are given'

TlCCnegOnanue CIa6bIx IIepeMeEHLIx sBeBA paarrr,rqEblx TIIIOB - qpeBBEI-

safrHO sax(Hrrft BOIIpoc coBpeMetrHoft actpoSlrsunra. O4naxo Macc6Boe I{x uB}r-
qeHlre BarpyAHelro TeM, sTo Tpe6yeT IIprrMeHeHIIfl TeJrec1o[oB 6olrbruo1o pa3-

*apu, oco6"Euo [pII na6lro4euI,r-Ex ltopoTltorrepraoAurrecnrrx BBeBA. Opnral,r r'Ia

uyrefi peruerrr{fl [po6ileMbr .EBJrflercfl rrctroJlE,aoBaur,re HoBbrx rrpraeMlrr{HoB cBe-

Ta c cytrIecrBeHrro 6otrrueft qyBcrBr4Telbuocrr,ro I4 rlepeueceume c rx troMoqbro
oCHoBHOft MaCcbI na6nrOgeuufi ua reneCfiOrrbl CpeAEelO ra MaJIOro paBMepQB.

B aroft cBfrBtL HeoArroHparrro yHasbrBaJrocb rra BoBMolr(Eocrb I4 rrepcrreKTr4B-

Eocrb I4crroJrbBoBarrr4fl TeJreBrrBr4oHHoro rreToAa AJr.[ raByrleHlr.fl 6Hcrpr,rx ualre-
Herrrfi 6necxa cra6brx aseag [1-4[.

B reseHue p.EAa rrer e ltpr,rlrcxoft acrposuar{qecKoft o6cepnaropuu paspa-
6arr,rsanacr lreroArrna rar(r{x Ha6rroAeHufr 12, 51. O4nonperleuuo rrrJlo ycoBep-
[rerrcTBoBaul{e TeJIeBI{aIIoHIIofi afi[apaTypbl c IIeJILIo AoBeAeIII{fi ee Ao Taxoro
cocTo.rrr{rrfl, KorAa acTpouol\[-Ha6[roAaTelb Mor 6br I[crIoJIbSoBaTb ee AJrfl pery-
JrfpHbrx aCTpoHot\,II4tIeCHux Ha6[IoAeH[fi. OCO6Oe BI{I4MaIIue O6paularOCr ua
*aiecr"o pa6or,rr arrrraparypbl, o6ecnevunarcqee Bo3]Io]I(EoCrb {oroMerpupo-
BaHr{.f reJreBr43r4oHlrbrx cnrrMnoB. B cBflBr,r c arI{M co BpeMerrn ilepBr,rx r{crlblTa-

nlrfi auuaparypa nperepIIeJra BHasr.rrer],Ebre KoHcrpyr(TrrBEbre r{3MeEeHtrr.fl,

noaroMy Hr{E{e rIplIBoAI{TC.E ee otrI{caHr'Ie.
I. Bnox-cxenni yctauoagu, ilpeAl{aBlraqeHuofi 4na na6nlo4eul4fi pa3flusHblx

acrpoHoivr[qecfir{x o6reHtos rerABuBuoHHbrMr{ MeroAaMtr 12, 6, 71, upeAcraB-



JreHa Ha {ur. 1. 34ecr, 1 - ueHlrcxosl,rit rerecxon MTX,I-500 c 4ualrerpou
ueHrrcxa 50 cn u (roHycnr,ru paccroflHrreu 6,5 n. IIa re.uecnone n rfonyce xyge
cr{oHTrrpoBaHa reJreBrr3r4oHHa.fi r{ar,repa 3, nnepeAr,r xoropoft Mo}r{er 6r,rrr ycra-
HoBJreIr aJrer{rpouHo-orrtr{qecnuft upeo6paaoBareJrrr (3On) 2 rurna yM-92.
B renesua[onuoft Har\{epe rrpeAycr{olrpeHa BoBmo}riHocTr, rrprrx{eHeHr,rrr Bcex ore-
qecrBeur{brx Br,rcoKoqyBcrBrrreJrE,Hrrrx cynepoprr,rnonon (JItr4-211 , JII4-214 r Ap.)
IB], CnequaJrr,H[l\,ru xa6el.allr,r Harrepa coeAr{HeHa c reJreBr4ar.ror.ruofi c.roftH6fi 4,
uaxo4rqeftcE B orAeJIbHor[ IIor{etrIeHI4I,I. tr4ao6parxeurae ua6trrogaerlrrx

Our. 1. Bron-cxelra rerreBllBqoEuofi yctauonxu

o6texros BocrrporrgBoAu'rcrr Ha xr4uecr(one 5 v. Sororpa$upyercfi Krrr{ona}re-
poft6,,(nr rraayamurrx na6rrogeuuft cJrylnr4r uurrbc"ofi-onorrzrop 7. r(oppexqnx
ycraHoBltrr reJrecxorra rr rrrAl{poBr(a na6,nro,qaeuoro o6renra nporraBoAflTcE Ha
tryJIbrax y reJleBI4Srronuoft croftxn. flnn AJrrrreJrbuoro Har(orrJreHrr.tr rroreHqrraJrb-
Horo peJlbe$a na Mrrurreurr rl yBefirlqeHrrfi qyBcrBr{TeJr},Hocrtr cyflepoprrrr(oua
rrpl,rMeurrercfl cr4creMa oxJralr(Aenrrfi B [9].

Ilepefigelr H orrl{caHr{ro fiprluqlrna pa6orrr n ycrpoficrBa orAeJrbur,rx yBJroB
rI TpaHToB TeJreBI4Br{oHHoft ycraHoBntr[, cxeMarurrecxu o6oauaseHubrx r{a $nr.2
SarJraBHLIMra 6yxnanaz. I{rsparura o6oanaseurr orAeJrr,Hbre r(acHaAr,r orr4x
yBJtoB.

Crpouuaa paaBeprr(a ({ur. 2, A). B ycrauoBre rrpr4MeHerro rocrporrEoe
paBJro)fierrr4e raao6paxeHrrrr rrprr rr.rrrl/r pasJrt4rrrrbrx craHAaprax: a) uacrora
lagponoft paaBeprnr{ f^ : 25 ?t4t \:rucilo crpon pda,noxeuus I/ : 900 llnu 600;
6) l* : 12,5 ery, N : 1200 unn 600; n) l" :-0,25 ery, N : lz}O.3agarorquft
reHeparop crpounofi pasBeprKr{ I nrrpa6arrrBaer ctrHycor{AaJrbHbre KoJIe6a-
unn 22,5;_ 15 wn 7,5 nery B aaBr{cr4Mociu or ycrarroBJrerrnoro crauAapra pai}-
Beprnr{. 3ro uaupaxreEr{e trocryrraer rra Hacr(aA 2, n roropoM B pe3yJrbra'r,e
ofpaHnqeHl{.fi lr 4lr$sepeur{r.rpoBar{raa o6paaylorcfi r{MrryJrbc},r, Batrycxarculrre
xt4yqrafi uy.rrrrranz6parop 3 crpoqHbrx cuExpor{MrryJrr,coB. C xaroguoro rorr-
Topr4TeJlfi 4 _uoayueunbre cl4lrxpor4MrryJrbcbr rrogarorc.E rra reHeparoprr crpouuoft
pa3Beprnr4 5,6 w 7, nzrarorqrre ornJrorr.Erorr{rre cu.creMbr cyfiepoprr(r(oua rr AByx
Kr{rrecftorroB - oAHoro AJrfl {OrOrpa$upoBarrr{.8 rrccJreAyeMoro o6rexra, a
Apyroro - Ailfi BrrsyaJrr,Hbrx ua6.nro4eurafi. .{,rn ocyrqecrBJreHtr.s ralt Ha3br-
BaeMoro aJrer(TporrHoro <uacuta6rapoBaHrrfl)) rrpt4MeEEercfl cKaqxoo6pasnoe
yMeHbrrrerrr4e roRa crpouuofi (lr na4ponofi) paaneprnlr cyuripopuarona. B a:rou
cryqae vao6pameur{e Ha SRpaHe Itr{HecHotra oHa}r(erc.E yBerr4qeHHbrM.

feneparop crpovnoft paBBeprnrlr HaxoArarc.n s crofixe 4 ($w.1), r,r ero rox
rroAaerc.fl r( TeJreBr{BrronHoft r(aMepe cynepoprr,rHorra RoaHcr{aJrr,EbrM Ha6eileM.

Crpounax paBBeprxa c xa,qponofi ue cnuxpour{BoBar{a. 3ro c4enano AJrr
roro, uro6rr npra {ororpa{lrpooaurau c eHpaHa HprHecr(ona Ha cHrrMHe norry-
sailocb 6eccrpounoe vao6paxenrae o6rexra n pacrpa (xoneuro, [pu rrrrrerpa-
r{I4rr Ea [JIeHr(e Muorrrx reJreBrrarrouHbrx fiaApoB, qro B 6onrurraucr:Be clryqaeB
ulre_er Mecro B npa(ruqecxoft pa6ore).

f(a4ponan paaBeprxa (Srar. 2, ,E). Flanpax(er{rre unrarorqeft cerr qepeB
rronl{}fiaroqufi rpancSopMarop troAaerc.E Ha HacHaA orpanuq[re ta 7, orxyAa
rrocJre gr{{epenq[poBaur{.s c rroMorrlr,ro HaroArroro noBToprrreJrx 2 nocryuaer
Ha rptrmepEyrc cxeMy AeJrr4TeJrs qacrorbr.?. 3ra cxeMa Aaer BosMolr(Hocrb uo-
Jlyqarb rrpflMoyfoJrsnr,re no.re6aHrlr.E c rrepr{oAaMr4 or 0,04 4o 82 ceH. (gracHper-
Er,re 3llaseHnfl. vrx paBHbr 0,04 . 2n, rge z - r{eJroe urac.no). ,{e,rr,rrenr qacTorr,r
trPEAEA3HAqEH AJI.fi OCYqECTBJIEHI{,fI MOAYJI,fiI{trI4 KI4HECHOIIA II CYIIEPOPT}IKOIIA
(cm. uurxe), a rafilr(e AJrfl Banycna )fiAyrrlero uy.rrrunu6paropi d-ni4ponux
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@ut. 2. E*oH-cxelra orAeJIbELrx yBJroB TeJleBlrauossoft ycraEoBRE

ClrtrxpOlIrrlyJrbCOB (uepea 11epeHIIOqareJIF, CTaIIAapTOB paBJlOE(eIII{fl' IIOABOAfl-

qnfi'none6alrtrfl c coorBercrByloqlrlr replroAoNr, 4uS$epenql4pymqyrc qe-

roqHy rr yctrJrr{rerrs 4). Ilpra ,o*oq, r{aTOAIIOIO [oBrOpIIreJIn 6 xa4ponrre

crlgxpolrlrlyJrbclr no4alorc-fl Ea regeparop rolta ragpoaoft pa3Beprr(I'I 7' rrtnol-
nensirft ,o" 6ecrpauc6opuaropnoft 4eyxranruoft cxeue c HerIocpe^crBelrgbrM

BKJIIoqeH[e}I B IIee oTKJIoE'IIoqI{x I(aTyIIIeK cyfiepopTl,tKotra I{ I(I4IleCKoIIoB.

B Cxe,ye rra[eeTc-E BOBMO]nHOCTb HOppeHqIII4 {Opnrr,r nr'r.nOobpaanolo TOHa' a

TaRlr(e ctreqeEr{rr uao6parxeutrfl Ea aHpaEe KI{EeCfiOIIa I{ C}{eq,eHl{fl floilfi cqlI-

Tr,rBaHrI-s noreu{rraJrbuoro peJrbe{a ua MI{meEtr cytrepoprr{KoHa'
Heo6xoguuo orN[erI4TE,' qro cxeNlbr ctpouuofi u naAponoft pa3-Bepror( IIo3-

BOJTflTOT rryTeM ,a""ru*rr" nepeAeJron pa6oraru Ha Srraql4TeJlrgo 6olee rII43r(O-

rracrorEblx craEAaprax paBJroffiel{rrfi' qro neo6xograuo AJrfl npoBeqe]Jtttr vc-

cre4 on aunfi paarr'rour" pelHItMoB acrp oEoMuqecnl{x na6 nro4euraft '
grpo.rrrn d u KaEpoBbIe racalqlre I{M[yrILcbr (t[ur' 2, B)' fila (sarlrrpa,r{fl)

cyuepoprl,IHoHa 14 KrllrecHotroB Bo Bpelrfl o6patrroro xoAa nllJloo6paauoro roxa

"rporoot 
u xaApoaoft paBBepTor{ trpIIMeIItIIOTC.fI cDeqtraJlbEble IIM[yJIb0LI,

rra,brBaeilrbre racflquMu. )ttnyqufi uyirtrnu6parop -I, sarlyc*ae,Ibrft ctpou-

Hr;rNrr{ cuExpor{MrryJrbcanrl{ KacHaAa 3 ({ur. 2, A), renepr{pyer peryJl}IpyeNlr're

rro AJrrrTe.trbHOCTI{ trprIMOyIOJIbHbIe I{MlyJIbcLI Ia111egl1fl 06paTHOrO xOAa CTpoq-

uoft'paaaeprnn. Taizu xre o6paaou 
',oflyqarorcfl 

r{ KaApoBbre racfiq,,ne uMtryJlr'-

cr,rl r€Hepr{pyer[bre r racna4e 2. crpounne I4 KaApoBbIe I'acflEtre IIMtryJILCbI

noAaroTc.rl Ea CN,reCr.rTeJIt 3, a omy4a rlepeS RaTOAIILIe [OBTOpI{TeJItr 4 - rta

"u-a"ra 
o6paruoro xoAa crpoqEbrx Ir r(aApOBbIx pasBeprolt cyllepoprl{KolIa

r,t Kr,rHeCliofrOo. B cyuepopTIIHOHS 3TI{ IIMIIyJIrCrI IIoAaloTc-fl IIa CeTHy MIIItreHI{'

a B KL{HecHorIax - Ha MOAyJIfITop.
Mo4ynnqlrr pa6ornr ftrrHecr(olla rr cyrepopTlll(oEa. B refieslIal'roH]IoE ycra-

rroBKe rrpeAy0t{OTpeHa BO3}IO}HrOctl pa6OTLI B pe?I(I{r'Ie EaI(otrJIeIIlIf trOIIeE-

qrururo"o' perue$u Ha rlrlrrreEr.r cylepoprunoEa B reqeEr{e saAaEr{oro IIpo-

Nre)fiyTHa BpeN,IeHr{, HpaTIIOIO AJII{TeJILHOCTI{ OAI1OIO TeJIeBI',IBIIOHEOTO Ka[pa'

Ilpu"pa6Ore B AT9NI pe]fiI4Nle I{a sarIaEIIOe BpeMf (sallllpaergfl) rolt 1yrla Cylep-

OpTI4nOEa II ((IaCI{TC-fl)) UaO6pafneUl{e Ea I(IIHSCHOIIS r SaTeI\{ trpOI{CXOAIIT CSUTLIBa-

Er4e oAEOro trJrr{ AByx (no-menanurO Ua6,urO4aTe1g) TeIeBIIBI[oHIlr'Ix HaApOB C

oArloBpervreEEbrM BOCrrpor{BBeAeEtrer\{ sKCrroEr{pyeMoro_ uao6parxeullfi Ea 3I(-

paEe Hr{Hec66rra; trOcJIe aro1o qII(JI troBTopffercrl. tr4ao6pamenl{e C expal{a

(rororpacfrIpyerc.rl o6r,r'rnbrlr ctroco6oM, c rofi paBunqeft, uro BpeNrfl' B reqe-

uIIe I(oTopoIo saTBop I(I{EoKaMep[,I oTItpI,IT, cooTBeTcTBeIIEo yAJII{II,fieTc,fi.

Buayalr,nrre Ea6[IOAeEI{f B STSM pe}fiI{Me O6.nersarOTCfl AJIIITSJII]HrII'I [OCJIe-

cBeseEIIeM afi palra Hr{I{ecltotra BrrIIrO cEoro Mof Irro p a'
Mogy;raqra"a cytrepoprr4Hotra r{ H}rrlecHoIIa ocyqecTBJIfleTc.fl I(o1\{IIyTIIpy-

IOtrII{MZ CXe}IaMII, ytrpaBJIfIeMBIMII trp.EMoyIo-JIE'HbII\III I4MnynIIbca}II{' KOTOpbIe

Bbrpa6arr,rBarorc.s'6noHoM AeJIIIrerIfl qacrorl,I 3 (tllrr. ?, 
g).Cxeua MoAyJIflqIItr

CyuepopTrrnotra IIpeAyCMaTpI{BaeT BOBMO}I{EOcrr, noageficr:el{.E KaIt Ea rolt ilyqa

6
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Tpy6Hrr, rar( r[ rra norerrr{rraJr cerr(r{ }rrrureHrr. 3{r}eHr s o6oux cryqaflx [pu-
Meprlo oArrtrar(oB; uoc,ne4urafi MeroA ynorpe6rxerc.rr rafi)fie gnn pa6orrr n pe-
)r{r{are rar( HaBbIBaeMoro Hon6uunpoBaHrroro cqr4Tr,rBaEufl rroreHqI4aiI},Horo
pe;rret[a [6], xorga nplr neo6xo4rr {ocrrr oAnoBper{euuoro ua6nroAerrlr.rr cJra-
6urx r,r .spnlax o6benros AJrfl trocJleAurrx trpr{Menrrerc,rr HerlpepbrBuoe cqLITEr-
BaHIre c lrelrbmrlM rlorerrql{aJlo}r Ha cerfie Mr{Itreutrr, a AJIn cra6nrx ocyr{ecr-
BJr.rrerc.fl HanorrJrenr.Ie c flepuoAl.Iqecnl{r\r cqr4TbrBaHueu lmr$oplraqr4ll npLI 1ro-
Br;IlIeEIHor\{ rlorcHl{LraJre. flpu ETor\[ Ha Hl{rrecnotr r{MnyJrEc (troAcBerr{I4) rro-
rlaerc.a Bo Bper{fl cqr,1rr,rBaur,rfl u cna6rrx, r4 rpr{rlx o6:rerroe.

Br.r4eorpanr ($rm. 2, /'). flplruenenlre rporpeccnsHofi paaBeprnrr r,r repe-
tll4c"rleHr{brx BlIIrIe craHAaproB paBJron{eHllrr ALrHTyer neo6xo4lruocrr, I,IcrroJIr-
BoBaur.rfl BrrAeorpanra c rlrrponofi no.uocoft [pofiycnaHr.ra. B csflar.r c 0Tr,rr{ AJrfl
ycTpaHeHLIfl IIIyHTIIIIOBaIIITfl Irr,rCOnr{X rraCl'OT eMKOCTT,TO [pOBOArrr4Ha, coeAII-
HflI0rqero noJIJreHTop cylepopTr4ltoHa c ycI{JrI{TeJreN[ BI{AeoqacToTr,I, Ha IIa-
HeJrbHe cytrepopTr.rltoHa, He[ocpencrBerrHo yelo Br,rBoAoB, cMoETr,rpoBaH riaToA-
ur,rfi uoer:opl{reJrb -1, nluoruensrrft ua JraMtre 6}It5E. Blr4eocrarnaJr rroAaerc.rr
or Heto H HaxoAfltqer{ycf B TeJreBraBr,roHuoft nauepe rpexxacna4rroxry rrrtrpoEorro-
Jlocuor{y ycI,IJII4Te.[Io 2. Sgeu' ocytrIecrBJr.trercrr Bbrconorracroruarr noppenr{rrJr
r{ npe4Bapr,{TeJrbrroe ycrlJrerrr{e crrrtraJra Ao aMuJrrlTyAEI rropflAr(a 0,2-2 e.
ftaro;1ur,tft troBroplrre"'Ir 3 cornacyer Br,rxoAuoe cotrporr4BJreEr{e ycr4Jrr,rreJrrr c
noaHcl4aJlrrHr,rl,r xa6e,nelr, Ipl{ uotrorqr,I ltoTopolo BI{Aeocr4IEaJI IrOAaeTCf B Te-
JreBI,IBrror{Hyxr ctofrxy. Ha nxo4e Br.rAeoycr.rJItrTeJrflycraIroBJIetr [rr4ponouo;riocur,rft
cryfleurrarr,rft ocra6r,rrem, 4, uoeeolaroqnft r{eEflT}, yclrJreHrde a 2, 4, B, 16,
32, 64 u 728 paa. 3a rrr4rr r4Aer peryJrrrrop ilrrpr.rHbr trorrocbr nporycxanr{.rr
BuAeoqacror 5, co6pannrrft no cxeN{e qacrorrro-BaBrrcuMoro r(aroAnoro rroBTo-
pr4re.trr. On noano.;rqer ycratraBJrr{Barb rrrrprruy troJrocbr s I , 2, 4, l0 unu 20 M eq
B BaBr{cr,rMocrr,r or crarrAapra paaJrox{errr{.rr r{ peaJrr,Hofi paapeuarorqefi cuoco6-
HocrI,I. ,{anee BrrAeocl{r'HaJr ycl,rJrr{Baercfl rrrr{poHorroJrooEr,It\{ ycr{JrrrreJrer{ 6, ume-
Ioq[IrI B cBoell cocraBe yrrpaBJrfleMyro cxeMy BoccrauoBJreur{fl rrocro.Essofi coc-
rannarorqeft 7. C ononesEoro HacKaAa BrqeoycrlJrrtrern B cr,rrHaJr rroAaerc.E
Ha lir.ruecrou 9 rr,rna 13 JIItsA. Sror xnsecnorr, EMeroqnft utocxuft ampaE,
lpeAHaBHaqerr Arr.fi r[ororpadlnpoBarrrr.s lr o6.na4aer paapeuaroqeft cnoco6-
Hocrlrro 6onee 2000 ?eJreBr,rBraouFrr,rx crpor{ paaJro}r{eHrr.rr rrpr4 paB}repe pacrpa
90xlt0 nn.

C o4noro I4B HacItaAoB Br{Aeoycr{Jrr{TeJr.fi 6 clrrga.n rroAae?c.s na naro4urrfi
IroBroplrreJlr 10 p.'.,n fiepeAaqrz ero IIo HoaKcr{aJrr]Holry ma6enro B t{oErrrop
BlrBya,lrrrHoro na6lro4eulrs o6ren:ron. 34ecr oH ycr{JrrrBaerc.rr Hacr(a4olr 77,
I{rIercIqI{N{ B cBoex{ cocraBe cxeMy BoccrauoBJlenr{.a ttocToguuofi cocraBJrrrrc-
rr(efi ci.rlna.ra 72, a Barerf rloAaerc.a Ha Hr{Hecnotr c AJrrrreJrbELINr rrocJrecBeqe-
nuerr 73 tlrua 3lJIt\432. B uour,rrope Lrr{eerc.rr orAeJlrrrrafl rrrraBHar peryJrr{poBKa
yc r.4Jr cr-r irfl .

l);rexrpourrlrii r.r lrexanu.recxufi BarBopbr. B re"nesuglrouuoft ycrauoBr{e B
cJryqae pa6otr,r c SOIt tvroll{er 6r,rr:r uprar,rerren oJrexTponusrfi BarBop r{ cxeMa
cor.rracoBaHlrfl ero pa6o.rrr c paBBepr(auu [7 j. On pa6oraer coB[recrEo c oflr{caE-
HLIII BLItrIe l[oAyJIflTOpON,I CyilepOpTIlKOI{a I,I HI{IIeCItOrra I{ SalycxaerCn ;rr.16O

or cneUldaJIbHoro AarqI{Ha, nra6o o'r Hrro[r(rr r{a nepeAEefi nanenr,r crofinlr.
[;ra releenBl{ouHllx ua6rro4eurafi c npeueuer{ a(cnoHrrpoBaur{fl 6onr,rue

0,03 cen. HarII,I DpI,Ii{eEerI arexaHn.recHr,rfi BarBop r{errrpaJrrrroro rr{rra, ycra-
rrosrenrlr,rft nepeA r!oroHaro4o^r cynepoprr.rror{a rr ylpaBJr.fleurrft nplr iloMoq,u
ABy\ DJIeKTpolralFrllroB. B orxpr,mou (u.rur aanpr,rrolr) cocroflrrr{}r orr yAep}r(r{-
Baercfl (ToKo[I roltotlD coorBercTByroqero aJler(Tporlarnrara. ,(.ra cpa6arnrna-
Hrrfl BarRopa nprl florlolqlr ctrerIr{aJrbrrofi cxelmr rra rr.rparpoHax qepea o6lrorxy
BTOpOTO SJIeHTpOriraIHIITa IIpOIIyCKaeTCfl LIN{IIyJIbC TOHa, BeJItr{qLIHa HOTOpOIO
[peBocxoAr,r'r (ron rrono.fl) B Aec.rrrnrr paa r.r AoxoAr4T Ao I a, 3a BpeMfl onoJro
0,007 ceH. BarBop nepexoAr{T B Apyroe cocrofiHr4e, a ron peJre yr{enrrrraercfl
.Uo uoprtaJrbHolro roRa Iroltofl (oHonr-r 30 lta). Vnpanrenue BaTBopor{ Bo3r{o}r{Ho
,rtt6o or repe(.rlroqarena (satnop orxpLlr - aarBop eanprrt),.nr,r6o or Rr{onKa



trycHa )I{AyIueIo }IyJlbTlIBI,I6paropa, saAaloltlelo gflcno3l{qull olpeAeJlel{Hoft
AJrI{TeJTbHOCTI{, I(poivre SHCnOHr4pOBarr}rf c SaAaHHr,I}r[ Sncrloslrl{rr-flIvlr{, SaTBOp

r.rcnoJrE,Byercr raHll{e AJIE rpeAoxpaHel{Lrfi [epeAaroqeft tpy6nu or Boar{o?fi-
uofi upeauepuofi eacnern[ .flprr{Mrr o6remrauu npld rrepexo4e c oguoft o6nacrra
ra6nrogeurafi Ha Apyrylo.

BcnouorareJrbuble yctpofictna, rrclolrbayeMble fiprr dtoroperucrpar.quu c
ar(paua I(IIHecHoIIa ({rlr. 2, il). Anq Sotorpa{upoBalllr.fl reJIeBlIsIIoHHoIo
uab6paxenrfl c er(paua r(Irl{ecxona yuorpe6 ilflerctt KrIHoHa}Iepa ItC-508,
rrepe4eJraHHafl AJr.fl c6eMr(r{ or4eJrbHhrMrr r(agpaMrr. f(arvrepa cna6mena o6rex-
rtrBor\{ MI4P-1 , I{MeIoqrrM paBpeIIreHI{e 45 wruplnn B rleHrpe rIoJLfl. Paauep
reJreBr{BrroHHoro r(aApa Ha rrJreufie paBelr 15x15 iln. O6u'rrl }IcrloJrbayercfl
rrJreHr(a rlrna M-200, o6,ra4arou1afl paapeuarculeft cnoco6uoctlro 200 rumplnn..
Taruu o6paaou, cr4cTervra o6renrras - {oroureuxa .o6ecnequBaer paBpemeHI4e
He [renee 40 wmplnn, qro coorBercrByer paBpeuarcqeft cnoco6noctu B

1200 re,reBrBl{olrlrblx crpon.
3arnop Hr{rronaMepr{ yupaBJrflercfl cuerlr{aJrbHbrM aJlexrpol,raruu:rolr. Bpe-

Mfl, B Teseur{e r(oroporo BarBop ornpbrr, o6yc.non.nunaetca pa6otoft nr4yqero
ruy,nnrunu6paropa 7 ra uoxter r4atlleH.rlrbcfl or 1 cex. 4o 16 uun. IIpz cteiuxe
B npor{BBoJlr,Hr,re MOI\{eHTr,r Bpet{elIr{ rtr4Hofiat{epa ylpaBJlfeTc.fl rra}I{aTllel,r KHorI-
ItI{, Barrycxaruueft aror r,Iyrrr,Tunu6patop. feuepnpyerur,rfi rart I4Ir'IrIyJIbc rlo4a-
ercfi Ha cxer{y 2 yupan,nenna pa6otofi BarBopa fiI4rrofia}IepEl 3, tt ou ornpbl-
BaeTC.fl Ha yCTaHOBJIOHHO0 SapaHee BpeMfl AJIUTOJIbHOCTI{ ATOrO uMIIyJIr,Ca.
O4uonpelreuHo nepeAHr{u {ponrou eroro r{MrryJrbca qepea ycr{JII,ITeJIb 4 or:,urc-
qaercfl tr{or{eHr BperlreHrr {otorpa{upoBaul4fl I{a JIeIrre xpouorpa{a 5.

,(;ra perncrpalg4r{ Aarbr Ir BpelreHlr cber,rxrr r $otorpa{nqecr[fi HaAp Bneqa-
Tr,rBaercfl crrequaJrt,rroe ra6no c qacaMr{. Ta6;ro u qacbr trpoequpyrcrc.fl crleqllaJI6-
nofr onrrasecxoft clrcrenrofi na aJrroMr{Hr{poBauHoe l,raroBoe crerJro y afipana
Kr.ruecr(ora. C qerrro o6ecue.reur,r.rr perficrpaur{r4 BpeNreHr,r cbe}Ixr{ c roquocrr,Io

' Ao ce(yr{Abr qacbr ra ra6ro rroAcBequnarorc.rl l4r[{[yJrt,cor{ cBera, AJII{TeJILHocrb
r(oToporo peryJrr4pyeTc.rr B cooTBeTcTBr{r{ c qyBCTBuTeJrbHocTbro upraueuReuofi
frJrerrKrr. Vupar,renue rroAcBerHofi.racos ocyq,ecrBJrflerca To]r(e rrepeAHrrNI $porr-
roM r{lrrryJrbca MyJrE rrrBu6paro p a 7, aauycnaroq[M ]r{Ayqrrft uy,nr,trnnu6pato p 6.
]Iro Haenaser{rle - coBAarr, BaAeprfir(y Ha BpeN{.s nop.riAna 0,1 ceH. I\Io}IeHTa
Hasara rrlrlyJrbca rro4cBernrr. 3ro ueo6xoglrMo AJrfl roto, uto6rt aarBop KI,IHo-
r(al,repbr ycrreJr orr(pbrrbcfl. 3a4uuu Spourom r,rNrlryJlbca )r{AyilIero r'IyJIbrI4-
nz6paropa 6 aanycxaerc.fl ErAylr{ufi uyrr,rranu6parop 7, p4mretsHocrt,Io ur{-
nyJrr,ca KoToporo onpeAeJr.freTc.a Bpervr.fl cBeqerrr4.rr JraMuoqeK B ocBetute.[s 9.

,(na {otorpa{uponanu.E sepeB BaAaHI{bIe rrpor\,re?fiyrltrr Bperleur{ crry}I{r4T
rx4yquft r,ry.nnrrann6parop 70, cs.Eaauusrfi c lryJrrrr{Brr6paropou 7 gnycropou-
uefi cssarrc. ,(nrarerrnocrb reueprrpyer{brx r{r\[ r{r\,rflyJrr,coB Nro]r(er 6r,rts ycta-
HoBJreIra rarE(e B npeAeJrax or I cex, go t6 rvruu. flprn yctanoBne aBToMarllqe-
cxoro pex(ulra pa6orr,r uy"nrrrarra6parop 70 Barrycnaercrr BaAHr{}r {poutorvr
I4MuyJIBca uynrrraeu6paropa 7, noropsrft, B cBoro oqepeAb, Barrycnaercfl BaA-
ErrM ?r{e Sponrou uynrrnsu6paropa 70. flprrueneurzre AByx uynntunlr6paropoB
Aaer BoBnro)nHocrb pa6oratr c 6onr,rnofi cxBalr{Eocrbro, Harrpr{}rep SotorpaSra-
poBarr uepea 16 rrr{H. c axcrroar4rtrrl.flMlr { cex.

,{na xourpoJrrr Ba flprocrr,ro uao6paxreru4fi Ha enpaue ua ry6yce BrrepeAl4
KrrHecxorra p.fiAoM c nr{HoHa}repofi ycrauoBJreH axcnonorlrerp, rrpeAcraBJlfiroquft
co6oft Soroyruuornrrrerrb OEy-31 , coeAlrHerrRrrft c Nrr4r{poar{ilep}rerponl Ha
cr:ofixe. fIo noHaaaHl{ro rvrr{Hpoa}rleplrerpa }ro}r{Ho cyA}rrb o6 r,rurerpansuoft
flpr(ocrrr uao6paxenran ra'Soua rr peryJrr,rpoBarE, ee B BaBr{crrMocTrr or rrprrlleufl-
eMofi flileHHl1r il qncra r,rHTerpupyeMbrx reJreBr{Br{oHbrx HaApoB. Honrpolr, aa
-spxocrbro uao6pameut4flnprr rauuy.nr,cuoft pa6ote Hrauecroui trpor4BBoAl{rcfl o
rIoMotqE,ro roro rr(e Oey, Eo c Br,rxoAoM Ha ocqrrJrrorpaS rraua 3HO-t c 4nlrrenr-
EbrM rrocJrecBeqeHr.rer,r r:py6nr,r.

Eronn frrrrarrrrrr reJreBrrBrroHrrofi ycralroBr(r{. Bce ucroqurtnn rrI4TaIrrrfl,
trpl{Merr.EeMbre B ycrarroBre, cua6xteurr aJrenTpoErroft cnadwiluaaqueft.,(rx

Jlo



[r4ITaHl{fl Har(aJIa JIaIVIII HaMepbr rIpI4MeI{eHo rrocJIeAoBaTeJIbHOe COeAl{Heflr4e
iro,qorpeHate,neft rauu r,r cynepoprrrxoHa r{ ttx rrr4Taur4e or rerer[euonHofl
croftHr,r BbIrIpflr\rJreEHr,rM Hanpfl)fieHrreM, cra6utueupoBaHr{r,rvr 6appetopauu.
Ilutaurae HaHaJIa ocraJlr,Hr,rx Jrarvrn ycranoBr(r4 nporraBoAr{Tc.rr o, cra6rn,naropo-
BaHHoro rlcroqHrlra rrana Jrbrrr,rx Harrpfl )r{eHrrft I4 H H-l .

II. [;ra uccJreAoBaHnfi.6wnn nr,r6panr,r BBeBAbr r:uua w uMa a pacceflHrro^,r
cnorIJIeIrI{I{ NGC 1BB, fisyqeHr,Ie Koropbrx rpeAcraBJr.fler rrecolruennrrfi ran-
repec [10].

Ha6.uro4euran nepeMeHH,x s 8279 (ER cep) u s 8280 (ES cep) 6r,rnra no-
ilyqeHbr B reqeHrre Hecr(oJrr,r(r4x noseft secuoft 1967 n 1968 rr. (Dlunrplr npu
atzx ua6.nroAeHl{.flx He I{CrIOJrLSOBaJrI4Cf,, Ilt IIBeTOBafi CIltCTe}Ia B OCHOBTTOM
orIpeAeJrfiJracb crleKTpantuoft qyBcrBraTerr,Hocr610 r,ryJrbrrrrqeJrounoro {oro-naroAa. flpra na6.nroAeHr{flx BBeBA c rror(agareJreM rlBera B -V : fb,f6S
a*{exrlrnnafi AJrr.rEa BoJrHr,r rtprirBbrx peaxrlr{-u frso : 5100 A, a rrr4pr{Ha no
rroJroBrrrre r{HreHcvBrrocrr4 or 4000 ro 6000 A.

OcuosHrre xapaKTepucTr4nu [oryrrerrHoro MarepuaJra [pr{BeAerrbr B ra6n. t.
B uepnou_cro,n6qe y1aaagbr garu ua6rrogennft. Bo ,ropo*r - rpoAoJrlr{r{reJrb-
Hocrr, ua6;rrogeuraft T s AaHHyro uoqr. B rperr,eM - sr,rcro cHramHoe N, uc-
II0rr,soBaHHbIx A,]rfi o6pa6orxu. B uernepronr 1( yc.uonno ynaBarra reJreB]rBrroH-
Ha.s HaMepa, Ha Roropofi npornano4rrrttc:o ua6nro.qennn (Ita - Hal,repa, B no-
:ropofi repeA cyrepoprr4norroM ycrarroBrreu SotI; It6 - HaMepa, n- Horopoft
r,rcrroJrr,Byercs nosrrft Tr4rr reJreBr4a[ouHoft [epeAarorqeft rpy6nra, ilpeAcraBJr_fr-
roqufi co6ofr cosrerreHlre n o4noft xo.rr6e nucoxouyncrnraneruro"o cyflepop-
Tr{HOHa fi KacHaAa aJreKTpor{Ho-orrrr4rrecHoro npeo6paaonaretr). B u.n,rou
crol6qe [pI{BeAeEo Bpe}I.a HaxorrJreHr{.a T floreHqr4aJrbuoro peme$a Ha r,rr4rrre-
rrl4 cyrrepoprr4r(oHa, B ruecrou - Bper{fi gKcnoBr4rlr{r{ I Ha HaApe $orounenHu.B ceAr,lron - qI{cJIo reJreBl{BrroHHbrx r(aApoB z, noropbre rlHTerprrpoBaJrr4cb
TJa oAlrolvl cHr,IMKe. B eocbtroM - AarrHr,re r{BMepeur{.n ruacurr:a6os cHr,rNrr{oB
M. Macruta6 pasnrauen; ne6o.nrrurae r{srvrerreHr{.8 ero nporISBoAr{Jrr4cr, aJrer(TpoH-
Hblrr MeroAoru; na6"rrro4elrr4fl B 1967 r.- c AorroJlrrnreJrbrrr,nvr o6teHrranou, yua-
rr4q[Baroqr4t[ rroJre BpeHr{fl n 1,7 paaa. B 4enaronr cron6qe AaHbr peSyJrr,Tarr{
naMepenrafi _Ar.raMerpoB raao6paxenraft cna6rrx anea4 0. (B cpegueu paBperlarc-
rqaa cnoco6uocrb reJleBr4Brrounoft cucrenrbr o AaHHbn\{ TeJIecHorroM cocraBJrfl-
Jra oxoJro 5'.) B Aec.rrroM - BrraqeHrr-rr .rrpr(ocrr4 rrpeAeJrr,Ho cna6rrx aneag (runr),
KOTOpble etqe I{CIIOJIbSOBaJII4CL AJT.fl trOCTpOeHI4rI xapaHTepI4CTI4qeCHIIX KpIIB},IX.
B o4r.rnua4qaroM - cpeAHr4e BHaqelrr4.E cpeAHe*BaAparr{qHr,rx orura6ox 6o* oo-
peAeJreHr4fi pasrrocrr/r 6.rrecra AByx BBesA no oAHoi\,ry r4BMepenuro, xapaKTepr{-
ByIOqr4e rorrHocTb rrBMepeHr4.E rrepeMeHHbrx (n cpe4ueM rrx .frpnocro oxoro 16.).
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9 TO,III
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{orouerpupgBaEl,Ira gua$parrrtrr nrr6zpamtcr ran, uro6u trx paaMepbl Eec11oJIb-

Ho npeBocxOEuJII{ paBMepbl uao6pax(eEuft BBSBA. flocxolsxy'trocJlegEue
OTJII,IqAJII4Cb EA CEtrMHAX' trOJI}TIIEEEbIX B PABEbIE EOqI{I TO COOTBET-

cTBerrEo I{CtrO Jrb sOBa [rr1l}b ur paBiluqEbre Aua{parMbr'
,[.n.g nocrpoeEtrfl xapaHTepr{crtrqecHrrx HptrBbIx I{ctroJIbsoBaJII(cb BBeaAbI

(nenuuuun 7) roro me cH6nnesus NGC 188 c roraearerleM qBera 0,1"6 <B-V <
< 0?9. XapaHrepucrrqec1tre fiptrBbre crpol,IJlrcb IIo trsMepegugu 6recra
,i'.rg ,u rpei u 6oiree crnrunax nanqofi cepl{II ua6rm4eurfi (na6nIo4euufi oguoft

noura), uoiryueurue B oAEoM pex(I{Me pa6otrr reJleBtrBtronl{oft atrtraparypbl.
Cpaaueuue trx [oI(aBaJIo, qro EafiJIoH ltprrBblxBTeqeutre namgofi cepuu I{BMe-

r1frJtlfi. EeBHaqLIreJIr,uO. @OroMeTpllqecnafl ItrtrpoTa [OBoJIsEO yCrofiuuro 4ep-
?fiaJracb oKoJIo 21?0.

Toquocrs r{BMeperr.rr 6lecna [epeMeEHLrx oqerrtrBaJlaclnJrfi nantgofr cepuu

ua6rlogenlrft. [,nx-atoro BLI6rpaJIocn necxonrno (o6nuuo 7-10) rap 6rrraxrx
tro .fipnocrrr BBSBA, pacrroJro?fieunux 6onee r,IJItr MeEee paBlroMepuo rlo BceMy

Arrarra3oEy trBMepfleMLIx BBeBAHbIx BeilI4qLIE. Ha 20-25 nocJIeAOBareJIbELIx

"rr**u, 
*ax,loft cepfiil OilpeAeJIfiJII(cL BHaqeEI4.fi pasuOctefi sBeBAEbIx BeJItrqI{E

(Am) xarx4oft raprr 11 B],IsI4cIfiJIacr, CpeAHfE RBaApartrqgafi ol11tr611a o4goro
trBMepeH[fl 6Am.

Auarlra orurr6oH zsluepeur'rft tronaaaJr' rrro AaEEBrr MarepuaJl xapanreprray-
eTCfi Tetrf, sTO, HpoMe Cnyuafinrrx Orur6OH UaUepenuft 66p, [MoIoTCfi eqe
C[CTeMaTI4qeCrlre.-OurA [pOflBJIf,IOTCg B TOM, ltTO I'IEOrAa ua6nrOgaetCE IISMO-

Eeurre Beilutlrrnrl Arz c nouepoM r(aApa, trpuqeM aMtrJItrTyAa atux lrarlreueuuft

B orAeJrbIIEIx c1yqa.flx n 2-3 paaa trpeBocxggtrT cpeAEIoIo HBaAparurIHyIo

oruu6ry oAEoro uarvrepenrar. Cucr-euarzqecHlre omu6HE MoryT 6rrtr o6sscuesbr

cJreAyrorqrrM. Ha6,[roAeuufi r,erurcb c fiaMepofi, HetroABrr]r(Eo ycrauoBJreuuoft B

{onyce Hyge, 6ea KoMtreHcaqI,II{ BpaqeHr4fl troJr.E, a reJreBItBIiIoIrEafi cl(creMa

o6tagaer nenOtopOft HepaBEoMepHocTbIO qyBcTBtrTeil[,EocTu IIo IIoJIIO, I(aK

npytrHoMac111ra6rofi , raK r[ MeJrnouacmra6uofi . Ona o6ycroBJIrrBaercfl HepaBEo-

IrepgocTrIMI4rIyBcTBIlITeJIbIIocTI4 BxoAHorO {otOnato4a, yBJIa MTIIIISHtr Cytrepop-
TrrKoEa, EepaBIIoMepEOCTLIO CBeseuu.fi gxpaua I(uEeCI(Otra. B C,uyrae trpl{Me-

Eerrr4s bOIi rorrr11arcr AorloJrEr,rreJlbubre rrcna)fleEr{fl, o6ycnonneuubre BceMr(

ero KacKaAaM1a. flpr,r Ea6ilrofieuuflx rrao6paxeurr.a BBeBA IrocrelleHHo rrpoxo-
gar o6nacu4 c paBJlr{uuoft uyncrBr{TeJlbrrocrbro, qro tr BbrebrBaer trJlaBr{oe

,u*.*""r" A,m i, EoMepoM Ha^pa. Cpe4urr RBaAparrqEa.s omu6na oA,oro
rrallepeEl{.g Bblqlrcrrena 

-nax 
6es-yuera CIIcTeMaT[qeCItofO xo1a Lnx, Tafi-I{ c

ynarr* erO n Uar69fiee xapaKTepEbIX O1yqafiX. Oxaaarocr, qro gfiff na6,rrO-

genufi t968 r. crrcreMarrrqecKrre ouur6xlr MaJILT u I4x yqer llpaKrrrleoKr{ Ee uaMe-

H.rrer opeAEnx anaseuuft 64-, xapanrepu3yloqlrx Hall{Ayro cep}rrc na6;rropeuufi.

3ro o6rscn flercfi. trpuMegenrreM- sosoft ilepeg-aroqefi rpy6xu, uc11Juoqarcqeft

ueo6xoAu1{ocr}, ycraEoBKrr Muoroxacxa4uoro 3OII. flpu uccJleAoBaEI{r{ rrare-
p[aJra ua6nrogeuufi, uolyueunoro B {967 r., r{cr(JrroqeulreBlrtlfrH-u.fr cr4creMa-

TrrqeCKLIx oura6Ox yMeEbIIIZJIo BHaqeHIre 6tmErrfi I(all{Aoft cep[II Ea 20-30%
(o ra6l. I upuregeubr BEaseHI4fi 662, rIoJIlIIeEEbIe IIOQJIO trcKIIoqeEI'Ifl' Bltllf{Hrttt

cncreMarrrqecr(I4x ourra6cx).
SasucraMocrl omra6o6 r,rauepeuufi or flpl(ocreft anea4 (uoc,ne ucnJlloqeHrrfi

cr{crerlrarrrqecxl{x omu6on) pu"i*u.tprraflacb oTAeJrbEo 4na na6trroT euufi j"967

u 1968 rr., ilocnoJrr,Hy trpouurlaroq,a.fl cnoco6socrb reJleBr4Brrouuofi anlapa-
,rp, " rgog r. 6ura sa-0T5 sirIIIe (cwr. Sur. 3a, b). Itam nragro rae {ur. 3,

cpeAIIfirI fiBagparuqnafl oIIIn6Ha o4goro I{BMSpgEI'LE pa3Eocrl4 6necna 4nyx
BBSBA CyqecTBeIIEO SaBIICI{T OT flpItOCTefi arux BBSSI. Omrt6xa ]II4E1IMaJI6Ea

1ur""b i OryOS -:- OryO4) AIrE xpnuS BBSBA, eqe rle)fiaql{x Ea JII'IHefiHoI\'I

yqacrxe xapal(repl4ctllsecroft rpurofi. Ouru6xr yBeruq[Balorcfl IIpI{ ItsMepe-

Luu 6o,nee i.ra6ux BB.BA, pocunraa 0":7 s 1968 r. vr0TL4 s 1967 r'
OCo6oe BEIIIIaHI{g 6rr,ro o6paqeu9 Ha IIpaBI4JIbIIbIft nu6Op BB6BA cpaBre-

EnE. 3TO O6yCtOn,rero cJreAyloquMu trpuquEaMr4. Tenesza[ouEaff CI4CTeMa

o6.ua,qaer AoBoJrbEo sEaqr{TeJrbEoft EepaBHOMepEocTbIo qyBcrBETe[bHocTrr flo
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BOSr\{OTT{HOCTU 6nraxe rt ueft, I,I ucnoJIr,SoBalrrre ocpeAEelrHoro SlraqeHr.rfl rrx
6.necna AoJI)rtubr cytr{ecrBeHHo yMetrE,IrrtrTr, BoBMo}nEEIe cI{cTeMarl{qecKr{e
oruu6Hr,r. ltponre roro, B HaqecrBe BBeBA cpaBneHr4fl trcrroJrbayrorc-fl BBeBAr,r,
6necx noropbrx 6onrme cpeAuero 6"necHa r{ccireAyelroft anea4r;r }rlr,r paBeH eMy
(ecrecreeuno, trplr aroM aBeBAbr cpaBr{eHrrrr He AoJr}nrrbr BbrxoAr4rij Ba rrpeAeJrbr
nr,rueftsoro yqacrxa xapar(repr{crr,rsecxofi xpuroft). Bce arn orpanr4qerrrrrr .fl8-
Jlflrorc.E [oBoJIbEo ?fiecrnuMr.r 4la nrr6opa BBeBA cpaBuerrtrrrI, Eo BrroJrrre ocyqecr-
Br{r\{brMrr upr,r ua6moAerrr{[ BBeBA, trpurra4Jreffi aqrrx cnotrJreHr{fl M.

Ha tlur. 4 npr,rne4en TeJreBrrBl,ronurrft csultox o6,nacrra uepei\{eunbrx BBeBA
B pacceflHr{oxr cnorrJreulru NGC 1SB. B HasecrBe BBeBAbr cpaBueur.rfl 4nn S 8280
6rrna nu6paHa BBeBAa Ni 115,4,na S 8279 aznrm BBeBAr,r Ni 116 w724. Horrepa
BBeBA cpaBEesrrfl Aarbr rro HaraJrory {ororpa$uuecnrrx Berr,rq[H Cengefi4xra
tl21 (ucclegyemas o6.nacm, pacnonoxeua B-BoHe II). B ra6n. 2 trprrBeAeHr,I
tseflr{qrdHr,r 7 lr uonaaareJrr4 r{Bera B-V yxaaarrrrbrx BBeBA:

Ta6rirqa 2

ri5
116

1,26

15, !)l
16,06
r5.97

+0T74
+ 0,76
+0,76

Cor.nacno [13], aneagrr SB2B0 ll S8279 B Maxcr{Nryue 6.necxa r{nieror tt?,y:
:15ry6; lbTB u B-V : *0ry9; -10ry7 coorBercrBegHo. FIa {ororpar[uu
!44no, qro BBeBAbr S B2BC u J\& 115 pactrorro?fieur,r 6nuaxo Apyr H Apyry; onorro
S 8279 Eer croJrb 6nuaxoft BBeBAbr cpaBr{eurrff, m 6l;.ru nnr6paurr snea4u }& 116
u 124, pacfioJro}I(eHrrr,re c flporr4BoloJroxr{brx cropoH I{a roqrfl oArrEaHoBoM
paccroflEr.rr{ or trepelreuuofi anea4r,r.

Cuulrxlr 1967 r. fioryqeubrc gncrroar.rrlrlnttu40 cen. r4 c r4HTepBaJrar{rr r(e}r{Ay
cHIrMHarIIr (npeua r{e}R4y RoHqor[ o4uofi enctroBrrrtrr.rr{ 11 EarraJroM nocne4yroq,efi)
40 cen. (aa lrcxnroueHrreM 6onr,ruefi qacrlr cr{r4rrnoB B.II 1967 r., Arr.fi noropbrx
aKcroBrrqrrr4 - 20 cex. rlr rrrrrepBaJrtr - 20 ceH.); nce cHr{Mnrr 1968 r. rroJry-
qeHr,r c eHclosr{r{r{efr 2 vruu. r( r{HrepBaJroM Me}rr4y cur{MfiaMr{ I cer. ,{ocraroquo
So.rrr,uoe rioflr{qecrBo orleHon 6re cxa Ba cpaBgr.rreJrbEo Hoporxr.rfi treprroA

379



@nr. 4, Tenes[auonnr,rft csm\'Ion o6nactlr
rlepeMeuubrx S 8279 u S 8280

BpelIeElI trOBBOJI.fleT IIOJIyqaTL y0peA'
HeHHLre, a CJIeA0BaTeJTbIIO' ll 6Onee
yBeperrHbre BEaqeHI,Ifl 6recna nepeMelr-
Hbrx. Clrr{r\{ttv 1967 r. B ocrroBHol\r o6b-
eArlH-flJrr{cb B rpynlbr rro rlflTbr a sacrb
c 2O-ceryuArrblMrr oHcrIoBr{IIIaflr{Ir - B

rpyrrnbr tro Aecflrb;Bce cErrMnu 1968 r. -
B rpyntrbr no qerbrpe. Taxralr o6paaou,
Ba Ha?fiAr,re 7-8 ilruu. BpeIvIeEI{ onpe-
AeJI.flJIoCL OIEO CpeAEee BEarIeHI,Ie 6JIeC-

Ha rrepeMerrHoft 3Be3ALr.
Peaynlrarrr Sorolrerprauecxofi o6-

pa6orxu cEITMKoB rrepeMeHubrx BBeBA

rrpr{BeAeEh] u ra6[. 3. B uepnou cror6rle
yHaSalra roJrl4aHcfiafl AaTa, BO BTOpOI\I

AaHbr ycpeArrelrEbre sEaqeHlr.fl paBHO-

crlr BBeBAEbrx BeilpIqI,IH S B2B0 rr BBeBArI

Nir 115, B rperbeilr- paBuocrt, asea4noft
BeJrr,rql4l{br S 8279 }r rloirycyMMbl sBeBA-

Ebrx Berrqun N 116 u 124. B orruque or ory6rll4ltosaHuoft pagee cpe,qneft

xn,goft 6necxa S B2B0 ll41 rocJreArrl4e Bocei\Ib oIIeHor( paanocrlll BBeBAITT'rX

u6rrrr, lZ.Iil tgGT r. rlctrpaBJreEbr Ba crrcrer(arr,rqecnyro oruu6_Ky-Ha 0,01 -
0T05. Ha Sur. 5 troHa3aEbr cpeAsue Kpr{Bbre 6necxa SB2B0 u S8279; _pasruq-
or*r rr^r*aiuld O60BHaqeIIbI peByJIbTarbI, troJIyqeHIIbIe B paBHbIe UOull. Cpe4Uue
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(Dur. 5. Cpegulrc npl'rBbre 6recxa fiepelrelrrlt'rx

o-S 8279;6-S'8280. I-8.II 1967 r.,2-9.III 1967r.;3-I2.I1l 1967i";4-23 IY1968r';
s - 24.IY 1968 r.; 6 - 30.M968
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Ta6;irrqa 3

J Do
A.tn_---l-.

s 8230 I

I

2439530d,

,3026
,3077

,3188
,3247
,:J307

,3359
, ?1408

, irzlJi

,3501
,,lJJ4

,3603
,3650
,:ltig8
,?,7 46

,3789
,3936
,;:i884

,:i931
,3979
,4024
,4066
,4120
,1+170

,421t)

,4267
,4J14
,4?,66

243955,
)))R

,2274
,2316
,236]
,240?,

,245r
,24()6
,25:18

,2572
,2608
,265ri
,2704
,2754
')1!)

,2903
,3042
,3496
,35t4

-i'ohz
-l-0,1.4
-i-0, t3
+0,1.4
-l-0 ,02
+0,27
-l 0;16
i 0,16
10,08
-10,21

-i 0,09

-0,08
-0 ,03

0, t1
0 ,0ii
0 ,05
0 ,09

--0,1,2

-0, to
0, t1,r

-0 ,08
--0,25

-0,34
-0,29

0,26
0 ,07
0,r4
0 ,:15

0, t{
..t| ') )

0, t8
-1 '0 ,08
-. 0,ii
i 0,21

-\ 0,2'l
i 0,18
; 0,04

-i 0,0.2
-+'0,14
-, 0,33
I o,20
10,04

-i o,ot
-10,08

-0 ,31

-0,:,0

s 8z7c

r iil rs
l-0, t4

-i 0,19

+0,04
0,0
0,21
0,18

-0,28--0,28
0,46

-0 ,35
0 ,39
0,43

-0,41
0,42

-0,30
0, 26

"--0,34

-0,40
-0,32
-0, i6
-0,08
--0,0!)

-0,10
-1-0,1e

10,35
-l 0,0;)
-l 0,20

2139559(t,

,3875
,3965
,40114

,4059
24il562,

,4t82
,4229
,4275
,432r
,4368
,4414
,446[
,4507
,45"o4

,4600
,4647
,461:l
,47t0
,4iJt)
,4E14
,5114
,5160
,5207
,5'254
,5i100

, OJ+U

,531)3

,5440
,-o486

,5532
,5571)

,562G
,JOIL

,11718

,5765
,5811
,5858
,5\:,04

,5151
24i\)':J70,

,i,ig1 3

,3867
, iil)7Ir

.4o2it

,4083
,4r3i
,411)1

n7

-0,19
-0, 10

-0 ,01
-1 0,06

0, 19

0, 20

-0, 26

-0 -J0

-0, 28

0, 32
--0,27

0, 23

-0,20
-0,27
-0,2i)

O,I4

-0,1"7
-0,1,4
I 0,10

10,04
i0,08

-i 0,28
. i 0,11,)

-[ 0,19
-t.0,30

ll ') i

-r. (_),0g

-\-0,14
-i 0,01

-0,tri
-0,10
-o'/l

0, li3
0,:t2
0,37
0,37

-.0,32

I 0,1':iIr

+0,31
10,02
0,0;
0,0
0,06

-0,t4

- 
jl,o

-0,11
-f 0,07
-1-0,28

-0, 00

-0,05
;:0 , 11

t, 0,24
I 0,25
- 0,14
-;0,18

-0 ,02
-l 0,04

-0,10
-0, 25

-0, t6''--0, t 5
0, iJ8

-U,,,
-0,28
-0,42
- 0 ,li2
- 0,:i3

-0,38
-0 , ilo

-0 ,31j

-0 ,otj

-0,08
0,03

i (l ,14
+(),27
-l 0,08
-l-0,27
-i 0,40
-i0,27
-l-0,12
i 0,'l 1

- l 0,03

-0,37
-0,:12
-0,:i4
-0,J5
-0,47
-0,32
-0 ,:13

0,35

-0,2!)
0,.07

- 0,18
0,111

-0,20
0,21

-0,1(i
--0, t8

-0,02-i o,ol
-l- 0 ,05
,-0,14

-[ 0,14
-l 0,15
i-0,07
-0,23

ool



Ia6nrqa 3 (ononvantte)

J.Do J.D,O
s 8280 s 8279

2439970d,

,4245
,4299
, +uJJ

,4407

,446'r
,45L5
,4stiu
,+tJZO

,4677
,4731.
,4785
,4839
,4893
,4947
,5001
,5055
,5109
,5163
,5217
,5274.
, DJZD

,5379

,5433
24:l9r7t,

,3135
,3189
,3244

a.) (1( I

,3407
,3462
,3516

,357L
,3625
,3690
,3789

-'{,ro
-0,32
-0 ,34

-0 ,28

-0,26
-0,29
-0 ,37

-0,35
-0, 31

-0, 32

-0,37
-0,29
-0,35
-tt 

)7

-0,2',2
-0 ,18

-o,Zz
-0,23
-0,07
+0,02
-0, tt
+0,04
-'i 0,02

-0 ,37

-0,4'2
-0,42
-0,36
-0,34
-0,42
-0 ,30
_.0,30

--0 ,18

-0,27
-0,15
-0, 08

-fint
-0 ,13

-0,07
-0 ,08

Ofl"r"
-r-0,15
-i0,28
+0,30
+0,30
-10,27
-1 o,20

-0 ,01

-0,20
-0, {8
-0,24
-0,42
-0, 35

-0,27
-0, 30

-0,18
-0,24
-0,28
-0 ,19

-+0,24

+0,35
+0,25
-i-0,20

f 0,03
-t-0,02

-o,l'4
-0,24
-0,26_n rrt

-0 ,32
-0, 3t)

2439U7ttl

,3843
,3896
,3U52
,4007
,4oti1

,4itu
,4[70
,4225
,4'271)

, 4J,l.r

,4388
,4443
,4497

,455')
,4606
,4661
,47 15

,47i0
,4824
,4871)

,4t34
,4989

2439t)77,

,JDJI
,3585
,363t)
,3693

,3748
,3802
,3856
,3U11)

,3964
,4019
,4073
,41 28

-{,,,
-0,27
-0,27
-0 ,28

-0,27
-0,29
-0,25
-0,20
-0,L4
-0,12
-0,07

0 ,00
+0,1'2
f 0,30
-i-0, 32
-l-0, 54

+0,38
+0,22
+0,10
+0,04
-0,05
-0, {0

o c-o

--__---|-
s8280 I SeZZg

I

*fl,0
+0,21,
-l-0,21
+0,26
+0,3ti
+0,23
+0,21
+0,'15
+0,16
-r.0, t4

-0,03
-0,05
-0 ,08

-0,08
-0,15
-0,18
-0,28
-0,27
-0,29
-0,40
-0 ,38

-0,33

-0, t8
-0 ,13

-0, t0
--0,10
+0,04
+0,11
,i-0,04

+0,11
+0,28
+0, t5
+ 0,09

-0,,13

I(pr{Bbre 6,necna nocTpoellbr c r,lcloJIbSOBaHIIe}I AJIeIIeIITOB :

SB2B0 NIin :J Do 2439237*365 + 0,342452 ' E'
S8279 Min : J Do 2439237'\410 + 0'285736 ' E'

rrp?rBe[eHHbrr s [151" 
fl,ln rlirJrrocrpar{rrrr Bo3}ro}HrrocTefi TeJIeBIIsI'IOHEOTO IIerOAa prcc.rIeAoBaEll'fl

6rrcrpouepel'loullbrx ,uarq ,tu c[ur' .6-orqeJILHo -rrpllBeAelra 
HplrBa'E 6necHa

SB27b, o6ryr.rrrnn no cHIarIIitm 24'IY 1968,r' Arn cpaBHeErIrI BHrI3y Aarla

pasrrocrr, sBesArrbrx BeJrr{qrrH areeg N 116 u 724.,CP^e3n_e^e i(BaAparutlHoe yHJIo-

IreHr{e oAr{oro sHaqeHufl Ha ItII}IuIefi xplraofi {- 0it05. HaH yHaaauo n 1a6n' 1'

cpeAEffr r{BaApaTrrrrEas ouur6Ha oAr{oro IISIIepeEIIf paSHOCTI{ AByX 3Be3A



24.IY t96B r. cocraBr{Jra j. 0?07,r. e.
cpeAu,fl.fl xBaAparuquafl ourr46Ka
apn$lrerlruecHono cpeAEero qerr,r-
pex r,ramelteuufi AoJrlr{Ha 6r,rtr,
+ 0T035. Ouenlr4uo, na rpatfuxe
pasFrocTtr 3Be3A CpaBHeHr4fi ecTr,
CUCTEMATUqECHIIE OTRJIOHEIII{fl TO-
qex or cpeAuero. O4nano 6.rra-
roAapfl rrcrroJrr,sOBaHr{ro I{Byx
BBeSA CpaBHerrIT.s 3Tr4 Cr,rcTeMaTr,r_
qecnue orr{Jroueurrfl n uenoropofi
cTeneHr{ 

_cHol{neHcI4pOBa JIT4CL Ea
r{pprBoE oJrecKa nepeMeuuofi. 06_
quit rlr4 Hplrnofi c Becbrra nrarrEru
paa6pocorr rorren cBr{AereJrbcrBy-
er o AoBoJrt,uo srrcoxofi ToqHocrrd

-n ?

0,2

0

-n 2 _J
+

lleroAa. (Dr.rr. 6. Paauuqa 6recxa nepeueunoii S 827g
ifaItI'rrl oSpaeort, 6ralo4apa u trorrycyMlrbr 6.recra aneaA cpdssesr.ra (nepxnnx

ITCITOJITTBOBaIIUIO TeJteBrrClrOUoOrO npznan) rr pa3Er{rla 6tecxa BBeBA cpaREeEr{rr

nieroAa ylta.rocr, aa 20 
"u.. ""- 

(rrxtuar npnnax), ^log-yfqEEye no ua6.tro1e-
10uJrroAe,I{rr rroJr}rrrrrrr 850 cru*rHoB Exno, 24'rY 1968 r'
rrepeueHll,rx. To.ruocrr, o/{}roro
I,IBI{epeHrrrr 6necHa [epeMeHl{blx Ira Hrrx He xyiHe, aIeN{ B cJ]yqae rporo-
rparllrrccnoro n{eroAa. ormerr.tr, qro AJr.s BB o6brsubrx {ororpa(rir.retHuxcHr{rr}ioB rex irie 3Be3A rra reJrecr{ore A3T-5 (4Ua,verp sepr{a.la rar(Hie 0,5 n)
norpe6ouanom 25 uac. [l,ri].

lll,tconoe npenieun6e paBpeftreulre rroaBoJrrrer roryqarb r{&H{rr,rii TeneRrr-
snouHr,lr:'i cr'rr,tlrlox_(r,rnrr trIaxre HecxoJrbr{o nocJreAoBarensur,rx) Ba Bpe}lrr, B Te-qeHl{e Horoporo 6.recH nepeueHrrbrx npa}iruqecHr.{ Itocro.sneu. flpi.r r[ororpa-
rpr'ruecHI'rx ua6.rrro71eulr.flx Ba Bpen,rfl DncrroBrlf{nr4 1r0 unn. r,rBNreHeIrrrg 6,rrecHa
r.rccJreAver.rr,ix BBeBA 4ocrnraror 0T2.

ll aax;nro.reur.re aBrop6r 6;raro4apn.r rpoilr. I{. A. BapxaroBy tsa yqaorr.re B
o6cyrxgenr'ru peayJrrrrafoa, l.I. Ir-. 

-flerpona 
Ba rrouooln , *ru6r,ro!.rrrr"., ,,

A. It. fia6axona Ba rroAr.or,oRr{y arrraparypr,r n na6nro4eHr,rar{.

23 4eHa6px 1968 r.

Jllrrepar)rpa

,F^.9 4,.,u rr o B l AI. l4r"_: I(puucrtorl acrpo{rna. o6c., 1g63, BB, 3.l9^.^9.!^,lrrrr\roB, B.B.iI poxorpseu-a.^trIen. itpr,r'cxoir acrpofrrr. o6c.,
1968, 39, 000.
J^ 4. I:l y n c k, J. R. P u nl a p. Sky and Telescope, 1964,2g, J\li 3, 2.
Q.4. Ir alros, J. R. D gnlap. estion. J., 1968;'6d, id.' --'' -'
4:^1j. 4^6 p a Mcnu o, B. B. Il p o u o { u n o a.'Urn. tipu,nrctorl ac,rporpna. o6c.,
1967, 36, 2Bg.

6' 4.^B' 4^6 p u M e r{n o, B. B. fI p o x o s r e r a. I{gn. Itpuucriorl acrpor[us. o6c.,
1967, 39, 252.

7' "ial^I'4-opeMerrno, B. B.flporiot!resa. tr{as. I{pr,r*cnoii acrpor}r.re. o6c.,1966,35,289.
8' I{' 4. I' a rr'rt'cHr{ ii,-^E. fl B c s eAr{.r o n, Jr. tr{. c aArr ri o B a. Texr,ilrrra
^ r{urro J4 I'eJloRnAeHrra, 1968, N B, 1r7.

,1.L.tJ 46pnMcnr(o. A,.rporr. r1rrpn.. 1970, Ne 555.
19 ll E. H y p.L) rr r{ rr n, B. n.-li V r(iLp r(, rr. Ac.rpou. rrr., lg6ti, 1r3, N"r 1, 83.rr. rlypc acrpo(l).inralr rr aBor,auoit acrpouoMurr, r. I,-.fll 1"rJI, 1g;1, crp. 403.
ll. t.s a n tl a g e. Astrophvs. J., 1C62, ,J5. 3JJ.
13. T1. J[. X o.rro rroB, 4. e. U a por. Acrpou. r1rrpx., tg66, J\i 377.
!4. JI. (D.I,I c r o u n u. Acrporr. qripn., tgO7, m aab.'15. Il. H. Xo;roron, A.C. IIIaf nn. acrpou. r{npx., 1967, J\t 1126, Ng.434,
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AItAAEl\[YI|I HAYII CCCP

II 3BE CTIIfI HPbII\{ CHOTI A C TP O @}I i'} I{I{E C}T O It OD CEPB AT O PI'I II
Tou XLI - XT,II, 1970 r.

oE aB TONI ATI4SAUI{m 0THOCI{TE JIb tIO}:t ctl E ITTPOOOTO}I E TPUII
JIIIHII}:I

B. B. 'Te?lut'uu, A. A. lf r'o;ttor 'If ' If' Pyecr'rt

Cocrasr.eua ilporpal,'rlra AJrrI aBTorrarllarecRoto BLrtIIrcJreHILs cr{BI'lBaJrerrrlrlnx 1IIlIl]IIrI

."o*iin:,i,,iiiil,,,,'itii no perll( rpofparrr\ralr lla Jlll.atpartnrtroii 'reuro' lltrrltop'rrarlrrr c noc'1cA-

neii ar',rortartr.rnc,,t, cot,rtietclt tl ,la'uoctttc, l3l{B\[ tNlttgctl-1> c tlol\1uu{Llo ct(oHcrpylll)o-

uoor,u, o I] o6ccilBaroprrrr rrpn6opa <tlpar!oanarlraarop'
(J,ncnnarorcq 

"pri"q#ii- 
tioirrrc.,iertrrn. Toquoctl Br,ttrr'ICrrcIlI{Il - orioJro I0% ilrvr

I,/^ ;;'0,1;;'b,s ,\- i'-""itto t% strx w,, ot t Ao 15 A'

ON TIIU AUII]OT\IT\TiOT\ OF' TFID RII]LATIVE SPECTIIOPT:IOTOI'IETIIY OF

LINES, rr1, il,.. rr't. t,rurii'i, i.a-. i*i',,i, a' p' llusak'- T1e programmo has been macle for

thc autr..rmatic "n,.p,,toiioi 
of tfr., "q"i. 

ale,t rvidths of spectr?rl lines. For [1e compr.rtatio.

we usc thc tracings urr i diogro*-iiapcr tape. TIie infoimation from the tracipgs is.reacl

rvith tho jnstrurnolt oCroiilfr""ofys,lt',r constructecl at the obseryatory antl introtlucccl

in1.o llrr, olt,clrorric comi)lllol' <l\linsl< 14.""" l j;" prin.i1,i,,r nf .,irprtrtion aro ,l,,scribed. 'l lre t'esulLs o[ [ltc accrtrall tlcLot'ttrittit-

tjorr :lro*.^1tru,, I,r. ii^ I,lel|g trurn 0. I 1o 0,8 .\ arrrl -.1 !g for lll 
'angirrg 

I'urrr I to
r5 ,t.;

06pa6otna crclt'rporpaMrl rpe6yer NIrIoro BperIeHIt lI rpyAa ""'p:{T:t-T:-;
34ecr, llr,r Hocuetl0fl JrI,IUl; TOfi ee qacTI'I, I{OTOpafl OTIIOCTITC'I I{ OTHOCI',ITeJIITIIOI',I

crler(rpo+o1.or\ic1.pr{r4 Jrr,rErr4fi. Ilour,rTHr,r O6ner.II,rrf, o6pa6orny cfleItrpoIpaIlrI

trrleror /{.[1,rrrHyro r,roroprrro. flepnouaua"rrr,rro peI.I,rcTpaI{LIfl I4-\ npoBollI{'Tlac],

B norrepHcHr,lfl,r r'1 ocrroBrroe Brrr4NraHue acTpo(bLI3I,lHOB 6I,1JI0 IIanpaBileHo Htl

npecr6paaonaHr,re Tanoft sarrr{ctr cncHTpa B salrl.rcE, R I{IrreHcl'lRrrocTt{x l1-41'
Cei,i.IaC B i]ToTI IIa]]paBJIeIII,II,I AocTlITHYT OTIPEAEJICUTTTLI,I NPOTPECC, I,I rrOAITII 1]

Harr{llOi.t npyrr,oilr o(cepnatoptr{r{ t'r{€Ior'fl Ntl{fip.o{ororrerp't A.rlfl llerl'Ic'I'paqpII4

crrcrirlroB B yrrl.ouor,rBrrtar""l lJ cnssu c Drr'tlr 6r,r.rr paccgorperl Bonpo0 06 aB-

T or\r&r I{3 &f\lII,I 05 p a6 or}i I{ ra ItI'Ix p er I{cTp or p ar${'
'll 

uacronrrleo BpcNrfr n ltpr,nicriofi acTporlr,raI4trecHoft o6cepna'ropr'ur pa3pa-

6Ora' I,1 I,t3I'01'OB.rlntt'"prOop <lpaC[Oana;[I'IBtlllOl])), COCThtI(OB.IIIFILIfi C SUBXI

ol,IrrrrcH-t>. 'I'cxtri,r.recIt6e olil4caH;e.npu6opa I{ nllI{}II\I4II ero AefrcrBlL{ npLIBe-

Ae11,r B [5]. <IpadtoarraJrlrsarop) paBpa6oraH rro ctrlcrexle pasBeprIJBalolqero

iipoo6pas onaH*r ro crpynrype pa, or{fiIryroro r,'Iila. }/c'r'poftc'roo BB o/tr. rlpe/I-

cl.aB.[rler c06oft D.ner{TporrHo-orrrr,rqecnyro clICTcr\I}, c ilollolrlblo Itoropoii ocy-

1\ocrBJrricrcfl aBror\rarrlrarecHoe upe06pa3oBalluc rpa{I'lrlecItoii I'IHQoll'uar{ulr c

6Vlra;rlrrOft JIeIITL] AO 305,'rrl, B DJIeItTpI,lrIeCHI'Ie CI{rHaJIbI, npI'IIoAIII)Ie /I'llfl Ba-

;,#';"5LIB'l,i-ollI"""_1>>, r. e. r,r3r\l€pner opAr.rrrar_br rz, (r[nr. 7, g),_f.[rn nr,r-

.iiirr*""o rJron{aAer,i;;Honrypon rrrH;fi rro AaTIHL,I}r, BBeAeHHLI}I u 3L{B1\'I orrau

il pu6opoi\r, paBpa6oraHa rrp olpal{N'Ia'
Snnuna,nenrgarr rxr4pr4IIa Jrr.{H?rr4 OIllleAeJIfleTC.a raH (nanpr',rl'rep, [6J):

t7^ : S(1 - rr) dr : 5 Rtrl)u,

384



rAe rr : I1,lll, (I * - I4lrrelrclrBHocrr,
crrenTpa n qannofi AJrlrEe BoJIEbr BEyrpI4
Jrrtu:lryt, 1l - np olrrrreptr oJrr{p oBaur{a.rr
tt oroft AJIr,rHe BoJIHbI I/TIITeECI{BEOCTT)
HerrpepbrBHorocrrenrpa ({ur. 1)), a uu-
Terp[poBanrre BeAerc.rr tro Bceft rrr4:uttvr.

,(la o6pa6ornrr rra 3BM perucrpo-
rpar{Mbr tro[roTaBJrr{BaroTcf CJreAyro-
qrall o6pasor{: rrocJre rrpoBeAerlr.s He-
IIpepr,rBHor o cneHTpa r4 oT olriAecTB JreHr{.fr
luuuft ua o6parnoft cropoHe Jrerrrbr
Tymbro Br,rqepqr4BaeTcfl norrTyp rr\rH,rlu
({ur. 1). flnn o6pa6orxra 6nengrpyrc-
rqtrxc.rr lwrrmfr. rlx Hylr{Ho (paBABr4rarr,D
rrpra Br,rqepqraBaHr4r4 nor.rrypoB, sro6nr
oEr4 He .[epexpbrBaJrr4cb. Or HoHr{oB
rnsufr. A y B [poBoA.rrrcrr ycJroBrrr,re
I(plrBr,re A'A u BB' rax, sro6lr roqxrl

//enpepwAnui
tnexnD/\
8'

n-ry? | 
qqxrAi

4,n

d

@ur. t. It oupegeneuuro oxsssafleursot
mzpurrr aaurft

o - r,raMep-EeMbrfi nonryp; 6 - uoplrnpoaannufi
Holrryp; ?z - qrrcJro trsMepellfifi MeEtEy .4 r4 B;
0,42 - paccroflHrre B JrJ, Melr{Ay r4BMepeHr4EMrr

[Jr.E r.rcrloJrr,BoBaHHoto npuoopa

Eetrpepr,rBHoro clenrpa A uB craJrr4 Mar{ctrMyMauu. oru roqr(tr c r1\: ! 6y-
Ayr orropHbrMrr AJr.E 3BM upu Bblqr4cJreur4rr HetrpepbrBnoro cler(Tpa. tr4aruepenlln
opAr4Earbr Hpraaofi a rpa{oauaJrrrsarope trpouBBoA.trrcfi or KaKofo-ro Hyrrb-
flyEnra, saAaBaeMoro upra60pou, noroprrft 4rn oguoft ceptrtr trBMepeErrft .fiB-
JIflETC.E IIOCTO'1HI{6IM.

flpe4nonoarr4M, qro gra Soua Ha perlrcrporpaMMe troryqe'o BEaqeEZe d.
rlpr{_rrSMepelll/,U" rrttHlru l{br [oJryqaeM /z opAr4Har or a' B ToqHe A' \o b' s rosxeB'. I-Iyur-uy'nr rrprrBoArrrcfl x 6ouy (a 1o). cuer zler ran: DBM ar{arrtrBtr-
pyer aror MaccrrB sr,rcer HaqrrHa.E c a' , uaxopwr Mar(cI4MyN{ B TOqHe A (1epercrt
pasHOCTb B AByX 6maexux ToqHax I{ EaxoArlTc.rr Mecro rrepeMeEr,r ee'auaxa).
Suase,ue a Barror{r,rHaercfl (aauucrrnaerc.rr B coorBercrByroqyro aveftxyi.
Tanrarr xe o6paaoivr HaxoArdrc,r Tosxa B r4 B,aqeEue b. Be,,niu,.a Henpepr,rBHo-
ro cfier(rpa ua4 rr.ruraeft rrlrrepnoJll4pyercfl Melr{Ay a v b. flptr AeJreur4r{ opAr4rra-
TbI JrrirHr{rr a 4auuofi roqKe r{a opArrrrary HetrpepErBEoro cneHTpa a orofi ,orxe
loryqaroTcfi ocraroqtrble l,IHTerrCr{Brrocrt4, rb r4x MO}nEO BbrBeCTI4 I{a fieqarb.
,(.nx uo4cuera rrJrorrtraArr Jrrt*rrvt trporrBBoAr{rc.rr r4r{Terpupo"urr" .^ , i, o i;A
u ITOIyqeHHOe BIIaqeHI{e BLIqI,ITaeTCfl I43 IIJIotr{aAI{ IIOA HetrpepbIBI{LIM CIIeI(TpOM
Melr{Ay A Br B (cu. {ur. 7, 6). HaftgeHlrafl Berrr4qr{Ha ecrr, rrJroqaAr, rrr[rrr4r4 rrpu
HENPEPbIBHOI,I CNEHTPE, IIOPMUPOBAIIIIOM H EAI4IItrqE. ,(IA TTONYUEIII4-E 3I(8I4.
sane.u'rHofi mupr4tr6r ee AocraroqHo yNrr{o?r{r4TE, Ha Ar4onepordro B AaHHoM MeC-
re. flpo6uue Br,rqlrcJreHmn 6trrm upo4erauu n ltpuucxofi acrpo{uau.recxofi
o6cepraropur.r.

,{na oupe4eJrel{r4fl Torruocrr,r cuera peayirr,Tarbr sr,r.rlacfieur4fi cpaBHr4Ba-
JII{CB C (PYqHrIMU) BbIqI4CJIEIII4,fiIrrr. IIOCTTE4UUE 6rrrrrA rrpOAEJIAHI,I B TPII PYHtr,sro6br l4cKJrrorlll'rrr .[HqHbIe orura6nlr Br,rq]rcJlrrreJrefi. flonyuenBr rpr{ ps4a aHa-
seHraft *'rrrrr, I4 fioAcqr4rralro cpeAuee apu(rueruuecrroe tr4/rrrr,i Pdryoururu,
cpaBueHr{fl trpeAcraBJrerrbr rra Sw. 2,8. }Ia Sur. 2, a,6 Bmguo, sro MeE(Ay
l'llpy_uu u Wfspi (rr,tuuc"neur.rx na 3BI]M) uer cracrel,rarrdqecroro pa3Jrrlrqrtr, a
pas6poc BbIsBaH o6texrr,rsunrlru orura6xaMr{ rrBMepeHrafi (orr oruz6nu BKrroqa-
ror pa3fiuqu.fr B rraBeAerlr4r4 noHrypoe ruHufi 4rn pyuuoft r4 Marrrr{Etroft o6pa-
6orxu). B ro rxe Bper\,rfi rpur. 3, na xoropoft ope4crinneEr,r peByJrr,raru o6pa-
6otitu, Br,IrIoJrHeHHbre oAlrIrM Br;rqtrcJrr4TeJreM, rror(aBr,IBaer cr4creilrarr4qecHufi
xoA orKJroHettuft Wtpyrl or Wgsy1, xotoprrft Molnno [peAcraBr4Tr, TaK: Wopg :
: 0,95l,Ziv*r. 3T9 cBrrAererrbcrByer o ue6onrmou BaBbrrrre,r{rd W f,yrn,
BbrsBar{EoM rrasHoft oura6xofi Bbrsr,rcrr4rerx (upu ycpeAr{eHutr aror xoA ucqe-
aaer)._Bce cpaBHerrlr.E-Aaror ornJroEeHtr.s or upxmoa, He npeBr,rEarougae 10%
grnW y or 0,1 4o 0,8 A r,r 7% ans, W y or 1 no 15 A (Sur. 2). CilegonareJrbuo,
25 LIss. ItpbrM0ftoit o6cepnar., r. XLI-XLII JBi
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@rr,t, 2, Conocranreglre cpeArrlrx aI{BrrBaJreETEbrx ilr'rprlE JIIIELri.i, Br,rqrrcJrerrrBrx BpytrEylo
(I;Zpyqr), c orpeAerreurrbrlrrr Ea 3BM (I;Zgsr1)

CTI.)crr(a Eacr BoJnqtrH)'norpeuIIocrIt, o6yc.rou,rcHuoir omn6trantrr B Ancncl)cnorrHoii HplrBoii

c ToqHI[ speEr[.fl ToqEocrrr aroT ctroco6 BrroJrEe trprreMJreM (o6nruuaa c[er{Tpo-
{oronrerpuuecrafl rosrocrb 20% als. cra6blx lrlrrtrft u 5% gna cr4Jrbublx).

B uporpamMe Br,rqtrcJreE']1rfr W y rrpeAycmorperro rrcnJrroqeEfle oAuEoqHbrx
rroMex. Maccras quceJr (op4uuar), BBeAerlHbrx B rramrrEy c Ar.rarpaMMHoft fleHrbr,
aEaJrr{Bupyerc.s raH, qro ecrl[ r43 Tpex r4Ayq,ux uoAp.flA qr.rceJr &b a2, a3 cpell.
E:ee a2 I{r,reer peBKoe oTJrtlqr4e or ctl\l a' (r. e. ecilfi a|=ar, ar}-{ar), ro o.,

BaMeHflercfr Ha ati ecJlr{ Ete cyqecrByer HerlpepblBHoe l{B}{etreHue (q1 azl
{ auwmr ar)) a, } rr), ro r{cnpaBJreIrI4s I{e Buocrrcfl. ,(ncxpunnrauarop aro-
ro Ttr{tra He r{cKrroqaer rpyflrroBr,rx [oi\{ex, Ho rrpr4 HoprlaJrEEoft pa6ore rpa{o-
aEaJrr{SaTopa orrr4 Ee r{rreroT }recTa.

Bcr uporpalrMa BatrrrMaer 530 (n nocrrrrapplquofi crrcrelre) flqeer.
fIo4o6ur,ru o6paaou Momuo o6pa6aruoam clrexrpr,r, Baperr{crpr{poBarr-

Ebre B troqepr{eHr4flx. ,{ra trepeBoAa troqeplleEr4fi B r4lrrel{cr4BEocrl{ s SBNI He-
o6xoA[Nro 6yger nnecrr4 xapaxTepflcruqecnyro Hpr4Byro I,I rroJlou{el{fie ilufiuu
Ha [r{arpaMMHofi retrre? coorBercrByroqefi 6ecKonesHoft aaceerne (reMuora).
IIo aagauuoft xapaxrepucrlrqecxofi npunofi AJr.rI HalI{Aoro Bl{aqeulrfl [oqepue-
HI4fl trOJIyqaeTC.E SEaqeHr4e r{HTetrCr4BHOCTtr{, a Sare}I CSOT LIAer? r{aH 14 paHr,Ire,
AJrE peIr4CTpOrpaMM B r4HTetrCr4BrlOCT.EX. B arOU Cryqae Bbrr4r'pbrur cytrIecTBerr,
IIocnoJrbr(y ornaAaer llpor{e}r{yroqHBrft r4croquraH oII]r,16oI( - yBeJr upeo6paao.
BareJr.s uouepueuuft B rdrrrerrcr{Brrocrrr (oruz6xu BAecb BoaErrnaror rJraBHr,rlr o6-
paaoM trB-Ba rrecra6vnsluocrw pa6omr aJler(rpolrHoft cxeunr upeo6pasonarena),
ran HaH uamr.ruurrft trepeBoA ropaaAo rosHee. Ho 4.nn aroro neo6xo4rra[br pe-
rucTporpaMl{r,r B uoqepEeHrlfx (lromuo trctroflr,BoBaTb r,r perr4cTporpan{Mbr, no-
ryTretrtrbre c uuHpodroroMerporf Mo;r;ra, fiepeBoAfl BatrI{cE' Ea Al4arparrxrHyro
reury). Morxuo BBecrr{ B MaIUr{Hy AllcrepcltoHuyro KpI4Byto, {ro6rt us6erxa'rr
trepecqera trolyqeHHbrx peSyJrr,Taron a w 7; oArraHo BBLTAy uanoft oueparrannofi
rraMffrtr SUBM <Mraucx-lr> aro AJr.rI Eac 6r,IJro HeqeJrecoo6paarro (ran ran upu-
rtrJrocb 6rr coxparrarb yqacrnu perr{crporpar{rr, BBoAuMbIx B 3IIBI4, cefisac
our{ paBtrr;r 30-100 cJw B Balnczuocrr{ or qacrorbr uarr.repeuufi).

Bepoxrno, caMr,rlr 6onr,rurau HeAocrarxoM rIpeAJroE(eI{Horo MeroAa -flBJrfl-
ercg ueo6xoAr4Mocrb BBoAr4Tr, y)fle crJra)fleHlrlle KoErypr,r n:z,sufr' Boarromno
cosAaHr{e fiporpaMxfbr, c rroMoqbro r{oropofi r{o}ItHo 6yger ycpelH.flrb sepEo B

r(ourypax trw:aufr. 3ro 6rrno 6rr ropaa4o BbrroAEee? rar( HaH, npouBBoAfl pe-
rtrcTpaquro cneflrpa Ea qr4cToft cropoEe Ar4arpalrMrrofi reuru, r{o}ItEo r4cnJrro-
qtrTr, olepaqrrro upoBeAeHus noETypoB, qro BEaqIlTerrF,Eo o6nersaet pa6oty.
O4uano AJr.E Droro ueo6xogrm,ra 3BM c 6o,rnruofi oreparr4BHoft uauatuo (4,rx
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BBrqucreIIII.ff Eerrpepr,rBEOro cleHrpa w iEylr{Ha 6orr,mas noAtrporpar{ua). He_ 
"ia'''

npeprrnurrft ctrenTp MoIflEo paccq[Tarr,
tr-o ErecxoJrr,Hr,rM onopnbrru r&xalr (rou_ 0,60

Hrr oepyrcfi c perlrcrporpamlru), noro_
pbre BBoA.sro,s s EBM HaH c uy.rrura, q4f 

)TaH u BMeCre co cneRrpol,r Ea AtrarpaM_
nruoft nesre.

_ Momgo Tar{?fie aBTor[arr4ar{poBarr r4 qJ|
o6pa6orxy perrrcrporpaMM (m orJraufi_
cKUMD rreroAoM [7]. flo croMy MeroAy
trp otrBB OA.flr ycpeArreEue perzcrp orparrmr 0. /5

o4uofi z roft me BBeBAhr, cyrvrMr.{py.E r{H_
rencr4Bnocrr.r cuefiTpoBB roqnax c o4nofi , Un :roft nre g.ruuofi BoJrEhr, trpuseM Bep_ 0 qn---6- o.qs 060

111to-t]" {ororrrracrt{Eox crJra}r{rdBaerc.fl *lor"',"tr
(ara ouepaqufr. Ao ueroropofi crerrenra
paBEoa,aqHu ,o.,rynerrro cr_er{rpoB " fl#i;"r."r."#rffii:#;#:"^rJ,"rr$rXff#f#f6o.rr.mznr pacmrapeuraem). IIIor.rau4_ ,."; (rir;;j--1-*1rr.oerre,trnMtr ;ac xllfi lrer o4 rr oBB o Jrrrer B br.fi B Jr.fl TE oqerrb
cna6ne il;";. E;;u perr4crporpaMMhr 0BM.-,(I7au*)

6ygyr tr{Merr, oAr.rHar(oByro gracrrepcuro
TO EyrnEO 6y4er uaurzuam, raanrepenux o4uofi u roft ?r{e A,,r.Ebr nonnrr, afaa_TeM' cJIox{r{B floryqeEEbre opArrrrarbl AJrfl Hecr(oJr],Hux perrrcrporp&r{trr,,rr(efe-prre nu6paHbr [rrn iTgft o6pa6ornv, ?porrro4116 pacqerhr, HaH r paur,me.oyeru4no, sro ecru perrrcrporpaMM'l troJryqe,Br B troqep,e,r4.sx, To r,rx Eyln-Ho nepeBoAarr, B r{Ererr::*r19".r. B c.rryvae ueo6xo4urrn6r* oOpuOoril;;_TPOB C PAAUOfi 4.,CIEPC.,Efr, HAAO BBECTI{ IIOAtrPOTPAIVIMY AJIfl B'IqI4CJIEHI{,I AJIil.HI,I BOJIEBI COOTBETCTBYIOqI{X TO,EH. Br,rrO4, BEPO.'THO, MO}I{HO CAEJIAT. KAI(qu{ponr'rn, rar{ u rp^a$rmecrru* 1u uocrreaueu_c.nyuae neo6xoAraua ,,ptrcraBKa,
".pB: -rff T] 

n yr-{n orvro uug opruaq}rro B 
"pu6uiecoy;j . 

"-. *
daMertrM, qro Ar.s o6p_a-60*u ctre*TpoB morJra,A.r(I,r,r MeroAOl\{ MO}r{EOBBoArrrr, rausopir.raqulo n DBM rrp.rrMo c munposoror"Ipu,--u BareM Br,rBoArrr6Ha rreqar. ,unw (c tr!11orurro rpa6ouocrpor*i"i) 

"u-o;"i;r"yro rrer{ry nrrrr4antuefiureft o6pa6o,rnr.r.
B nocne4nee BpeM,r tro.EBr{Jrr4cr,--[pe,Jro]r{eEr(.fl coBceM r{cnJrroqtrTb troryqe-Hr4e u o6pa6orxy perrcrporpa,uu. I4c6.neAoBa,rr.rr B DroM 

'rafrpaBJle,rrrr 
BeAyr-cff, B qacrHocrr.r, B D41n6yprcxofi o6cepaaropru iS, 

-gi
B saxfirosenue neo6xo4rzro orr*ii, sro otrtrcannr'rft e4ecr 

^reroA 
usMe-PEHI4.g 9I{BI4BAJIEETHbIX ItrI{PI/TII IIITTIUft I{ IaX I(OHTYPOB BHAqI4TCJI},HO COHPAtr{AETBperrfi o6pa6orxra. llaruepenr.re ,nlur"rurorx nunufr (c W^ or 1 go 15 A)ycr{opnerc.n pae a 30, a nmaufr. cW l or 0,1 so I A;p;r;;"" J s_rb i* tro"""rpe6yercr Mrroro Bper're,r. ,,a ,rru"pnrBa,r4e fiOHTypoB, oAEaHO rrprr ET.M Eeyqr4rbrB aerc.fi , qr o r,r 

-uperHurafi 
rrrer o[ o6pa 6 orxra rp,iO'v"r, # oiu.y.Anroprr cqr{Taror cBor{rvr trp}rflTEBrM AoJrroM Br,rpaBr{Tb 6naro4apnocts

11. 9. Io4onuraxoBy Ba cocrarf:Ig*Tr;."paMMr,r Arlr pacrreroB.25 Serpa;r.n {968Sr.

Jfuroparypal

i. H # 4.""',: " 1.r5";."A";,.11:,b#ltTffiti,,i6ilftd, o,("i,,ut:r, ,, ur.
3. 0. B. I( o r o u o, n d. H*q4 ,;;;il;; acrpouoMuu, L963, crp. 158.4. E. tI. A 6 p a ?r( e R.c Rtr ft. I4;rl'i{pil.;*fr aepo(pza. o6c.,. tg6b, A4, AAl.5. A. A. fl n b nr o. npq6opu ;-;;;";:#;T;ctrepuMeEra (n reuaur).o. o. p. M ycr er r.'paegauue'ffi;;:frp";. d;;;-r;r,,"ri60:,",7. E. A. B i k e r. p"bi. _ily. _o1r"."iiaf"trrg, 1s49, r, tS.8. P. B. Feltsett. H..seiia"r. nilT R=g,y. bil. i'aioi.rrg, 1962, B, N t.,. olf,u1 

lr: 
tn s o'n. 

-erunt. n;;";i;:'i,'st.ri"i"'sp";#."i:,A. u. symp. N 26,
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O HAEJ]I{IIIEHI{flX IATE}TIIX UCKYCCTBEHIIbIX
HOCMI{TIECI{IIX OBl'}E}tTOB

B. aD. AN'tLcunoo, C. L E pa?tHfie 'ot'0, T'-C'-!cc''t'lt't'L''!cc)
fi , i.-/I o 6 p r r, 7, ol-ri ri, 4: l!: y "o c'c''c e r) u'tL) B' E' rr p o It o $ o e o'

H, C. T ePutr, n

Ouucrrsaotcs rptr MeroAa otrpe4enertrfl KoopgtrEar AaJreREx rrcnyccrBeuutrx RocME-

qecnux o6t'entos:-"'-';t 
dil;";pu&rporu"r. c e*paEa EJrer{rpoE*o-otrrtrrlec*oro upeo6paaonarera;

6i diorornad5uiooasre c lnpaEa reJleBustroEnot yctaronru;
;i Jrr;;ffJ';; 

""#.,iiJt.r*H 
*oOp-"*r"rt ucryciroeuuux RocMtrqecT(6x o6semroe na

erpan'euouuropaIIotrpeAeJIeEIIeRoopAIIEalIIomI(aJIaMtryJIbTaytrpaBJIeEtrfiTeJIecHoIIa'' flooururo, uto metofi Bu3yaJrbEoio na6.nrogeuux c EetrocpeAcr!-trlu'* orcqeroM r(o-

o ps;i'' A u., d";;; ;;#. ;;;'y;;;;il";p;6r;t MeEbrrre rce ro'r peueur A rs ua6rroseunfi '

oN THE oBSERVATIoNS oF SPACE PRoB.ES, |ly V. F.-Anisitnou, S. G. B\au1t,.

tetd. T. S. Gatkina, i:"i.-brbri*ouin, V, M. Mozizhbrin, -V.-K. Prokofyeu, If. ,S.

'if,tlr"rttn. ti.* -.inoa. of tracking of ipace probes are described:
a) photoEraphing the image-converter screen;
bi nhotosraphing a closed TV-sysLem screen;
;i #i:ili";;:J."itil"t "i.pu.. 

-itort 
imagei on tlre'rv-svstem screen and reading

the o6ject coordinates on the o-perating corsole dials oI the telescop-e.

The methocl ot visuat-oiseilvationE with direct coordinates reading gives the more

precise results in a very short time.

flpu aauycKax r,rcKyccrBerrrrbrx KocMr4qecHfiX O6beKroB rtrna (3oE[)) I{JIII

aBTOMaTIHSCHI4X Me)fitrJIaEeTIIbIX CTaHqIltr TIrua (JIyEa)) BeOLMa BalltgO BOBMOII(-

EO 6bICTpee troilyquTb I{X TOqEIJS HOOpAIIEaTLI. B arOu STEOIIISEI4I{ OrrTllqegntre

MeToAbIMoryTI4MeTbEecolIl{eEtroe[peLIMyn{ecTBoIIepeApaAI{oMeToAaMu'Aa-
Bafi Bo3r\ro4{Eocrb noJlyql4rb AoHyMeEr - tr3O6pa}fiegue o6se1ra CpeAIL onpy-

E(arorqux BBeBA - r4 TOSEO r{BMepr{Tb noopAuEarbr o66eHTa'

Ho upu Br,rtroJruerrur4 aToft pa6oTbr Ea6IIOAaTeilL_HeI{36e8(IIO CTaJII(UBaeTcfl

c 6onrmiur,r rpyAEoc;snnu. [tdH trpaBrrJro,_o6teHr 6yget AocraroqEo cra6brM,

""o 
6r.rt oonoO"o 6necxy areag 1i-15-. B :ro )r(e BpeMT,ero ABnllr{e,r4e 6y4er

AocraroqHo 6ur"rpur* -b6urnro B trpeAeJrax 0,5-1 ,5"fcero' Ecnu npzrfltl
i"r*arp ,vp6yneurnoro Al{cr(a uao6paixeutrfi BBeBAbr paBE}'rM 2" , ro ttpfr rr{Arr-

poBaErrr4 tro sBesAaM MaRCr4MaJrbEafl troJreBEa.fl altcrloBl{qufl 6yAeT Iro_pflARa

2 ,r*; gunurefi111ee x(e e1ctroEr{poBar{r4e BbrBoBer JII4Inr, pacrf}fiegr4e rdBo6paffie-

rIr4fl, Ho Ee yBeilrqur ero {ororpasl4se-cRtrft af{eHt'
Momuo 6rruo 6rr [pr,rMerrr{rb MeroA Merno6a, CMeq,aE Terrec'1otr tro oTI{o-

IrreHLrrO rt BBeBAar[ TaK, IITO6LI I43O6paEeEI4e o6reHta OCTaBaJIOCr Ea OtrHOI\{

Mecre 11eparruu. Ho B aroM cJryqae sBes[br 6y4yr uBo6pa]fiarbcfl mTpuxaMl{,
qTO yMeEbItrI{T TOqIIOCTb I{SMepeEI{-8, I4 Ha IIefaTIdBe IIOJIyIIaTCfl TOJIbHO EaII-

6one"e apnue 3Be3Abr. TaxuM o6paaotr, MeroA MernoSa trpI4MeEI4M JII{Itrb trpl4

rrCuOJrbBOBaEtrr4 aCTpOrpaSOB C ITIIpOHIIM trOJIeM Bpeglllfl II C_paBEI[TeJIbEO I(O-

poroo,por,y"Ebrx. B aroM cilyqae rre Bgecer 6onr,rur,rX HeyAO6CrB pacrfiE(egge

AHAAEMIIfl. HAY[t CCCP

I4 B B E CT YI FI H P bI M C I( O fi A C T P O O I{ 3 II II E C }t O }t O B C E P B A T O P I{ I{
Ton XLI - XLII, 1970 r.
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(tr.r. 1. CnnmHu AMC <Mapc-l>

\rilt4 rtcr.puBrreHr{e r4306pa}r{errr4.Fr. o66eHra, Horopoe [pu HecrporoM yqere
cHopocTll ABr{}r{eHr4.rr o6GeKTa 6y4er ornuqHo oT TOqHrlr.

Ho actporpa{rr c ltrI4ponr,IM rroJreM Bper{r{.rr o6srsuo He r.rMeIoT 6o"nr,rroro
orBepcrl'r-fr, fi l.ilfi Hrrx o65eHT 6y4er-40crytreE, Jrr4rtrr, HorAa ou apxrnft, Ha ca-lroft uaqanr,Hoft sacru rpaeKropr{r4. Hpynuue }r{e reJrecHousr-peorexropu, uau"_
Aa r4r'IeroT luaJroe lroJre SpeEus, qro co3Aaer AoTIoJII{rITeJrBHr;re rpyAHocrr,r [o-
rncna o6renra.

,(eno-B TOM, STO CpaSy trocJre Batryc*a ABl{}nerrr.e o6renra r{sBecrHo c AO-BoJIr,Eo 6o.nrrnoft ourn6noft, r( Molr{Eo roBopr{Tb Jrr{rtrb o Bepo.ETrrocTr{ r{axo6(-
AeEUtt ero B IrpeAeJrax EeHOTOpOTO (aJrJrr4trca pacce.Errtr.fl)), BcerAa BHaqr,rrerr,Ho
6o,nruero, seM trore Bpe,uf npytrHoro rureco-ora. nortorv , Haqare pa6orrr
6rrgaer_Heo6xo4r.rmo noftpr,rrb 

"*prut c,rrMr{oB Becb aror DJrJn4rro AJr.fl yBepe'-soro o6uapylneur,r.E o6rexra. flpu auavvrenrsoft 4rrraoirorrr4 ancrro3uqr4u(uopaAxa mvuyr) ra*afl cepr4ff crrr{Mr(oB ,rorpe6oraol or 
"rao"yrrtrr\{o 

MHoro
BPEMEHI4. A grO MO}I{ET IIPI{BECTII K TOMY? qTO IIOTYqEEEbIE C OTIO3AAIII{EM HO-
opAfEarbr a o o6qe rr orep.rrror a Hrya Jrr,E ocr6.

ffanee, B troJre Bperrrr'r Molr{er or(a,arbc' Aocraroq'o M'oro BB.BA rrptr-
MepEo roro H{e 6necxa (13-15-), r4BbrAeJrr4Tr, cpeAr,r Hr4x Car,r o6rexr'6v',qe,
HelerHo. Hyrxnu oco6nre upzennri, tratrpr,rMep AByx- r4Jrr4 rpexHparrrr,re aHcro-
Br4qtrIr c rleRoropbrM r{rrrepB-aJroM BpeMeEr4, Aarotr{r[e uao6paxeurae o6senra snuge 2-3 6nr'raxr'rx Torren. 3ro eule 6onrnre cErrarrr rellu ^pa6orrr. 

Ta11rarr o6-paBoM, Aalr{e AJr.fi caMbrx Kpyntrrirx TeJrec(orroB, TLltra 2,6-uerpoeoro pe{aenTo-pa IM. aHaAeMr{fia IIIaftna (3TIII), BaAaqa oHaBr,rBaerc.a BecrMa nenerroft.
Bce.e',u rpyAtrocrrr Moryr 6r,rr rrpeo4oJre,r,r c noMorqbro aJreKTpoH,brx yc,-

'irurelefi cB era - S JIeHTp oHH o- otrTr4qecnr4x upe o6paa os are fi eft r4Jrr,r re JreB r{B r{-
oEHbrx ycrar{oBor{. flpr,ruenenrae r4x nosBorrfler conparr{rr, ueo6xo4r*ya r*"_
rloSrdru,rro Ao rreMr{orr{x ceHyrrA, qro Aaer BosMO}nEOCru 4o"ruronuo 6rrcrpo
cAeJrarr' cr{r{N{rtrr yqacrltoB ue6a, oxnarblBarorqrax B r{eJroM Becb ((DJrJrr{11c pac-
c e trE-l[tl>>, tr p r{MeH.flfl rrp I{ 3 T orv Mrr of onp arr{Ele a Hcrr oB r4qr4l[.

_ our,rcauna,r MeroAr4^a 6rr.ua upzile,erra o mpurrc*oft acrpo{uansecxoft
o6ceps-arop:uynpy-y16^rlloAeEI4nx A1\4C (aarouarraqecHofi Melr{rJrageruofi crau-rluu) <Mapc-lD 1.xI 7962 r. (rpur. 1). Tor4a AeJraJrr4cr, Jrr4rur, repBbre orrbrrhr,
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@z:. 2. CsrMHa crauqtrIr <Jlyna4ri

Irpr{MeEfJracb o[EoHpaTIIaE I{JII{ AByHpaTEa.E SRCIIOSIrqIitfI, OAEaKO yAaJrOCr,

IIoryq[Tb pflA rr3o6pameEr4fi HaH aBToMarr4qecHoft Meffi[JrarrerEoft cTaEqI4u,
TaH tr ee paHeTr,r-Hocr{TeJrfl tr BrrrAeJrr4rb r.rx cpeAl{ BBesA (orMeqellbl cTpeilHaMu).
I4auepenrn HoopAr{Ear troKaBaJrrd, qro Mo}r(er 6rrrr, uonyuena AocraroqEo Bbr-
cor(afl rostrocrb - Ee rrElr{e 1,0-20',.

B 4a;rrneftrreM MeroAuna Ha6Jrxl1erfifr. 6rrna yconepmelrcrBoBaua. flptr
Ea6[roAeHr.rflx aBroMarlrqecnoft crauqralt <Jlyna-41 trpl{MenfiJlltcb rpoenpar-
Er,Ie 3ftCrro3r4r{r4r{ Ha Ha}r(AoM RaApe r(ErrotrJleEftr{, qTo rroSBOJIUJrO rIerKO BbI-

AeJrnrE rdso6palHeEr.re o6beHra cpeAr.I 3Be3[. Beporruoctb ql{cro cnyuaftnoro
Eaxolr(Aerrr,{fl rpex BBe3A, pactroJlo}fieuuhlx Ea o4uofi npnuoft u ra paBEbIx
paccrosur4fix, oqeHr, Mara. I4ETepBaJrbr BpeMeEr{ MeE(Ay trocJreAoBareJlbtr},Il{tr
aRctroBrrqr{rrMr.r B trpeAeJIax oAuoro KaApa anr6rpa.rrucb rar(rIMI(, sro6br BtrAI{NIr,Ie
paccroffrr[fl Me]fiAy uao6parxenusntn o6rexra 6Errlrt oRoJIo 0,5 nn.

llporparvrma Sororpa{upoBaEr[fi cocraBJrfiJlacb ranlrM o6paBoM, qro RaE(-

4rrfi xa4p rrepenpr,rBaJrc.rl rra troJroBrrEy cJre4yroql{M r(an Iro np.EMoMy BocxoE{-
AeEr{rc, TaH rI trO CnJrOEeEr4rO. ETUU AOCTtrraJIrrCb [Be qeJltr: BO-trepBblx, o6sexr,
onaaaBmraftcfl Ea Hparo nanoro-,rra6o r(aApa, c 6onrmefi cretreubro Bepo.arlrocrl{
pasMeqaJlcs. s6rrnam qellTpa oAEoro u3 treper(pbrBarolqux; Bo-Bropbrx, rloAo-
3pr{TeJlbrrr,re roqHu Ea oAHoM HaApe BcerAa MorJItr 6nrrn nponepeEbl rro trepeHpbl-
Baroqr4M. IlpaHruna troArBep[trJla clpaBeAJIrrBocrb erux pacqeroB.

,(na ycnopeuun pa6otr,r 6r,ru rrBroroBJreu orreqr{aJlrEbrfi nporpauuur,rfi as-
TOMar, C IIOMOIqE,rO r(OrOpOrO trocJre Ea]fiaTr{fl Rrlollftr{ ocyqecTBJrfiJrl{cb TpI{
gKcrroBrrr{vr,r BaAarrHoft AJrrrreJrbHocrrr r{ c BaAarrubrl{r.r [epepL,rBaM[, a raR]Re tre-
pelrorr(a frJreEr(r,r AJrg cJreAyroqero cErrMHa 1.

y 3Tru ecrb ycrpoftcrno, troBBoJrflIoqee BaAaBarb Bo BpeMfi ar(crrosrrqlrlt
r(oopAr4Earrrr cneAyrorqeft roqKr4 uo a{elrepu4e. TaHurt o6pasou, ua6nIo4a-
TeJIb r{MeeT BOBMO}I(HOCT6 trOATOTOBUTb r(OOp[I{IraTbr BapaEee, a IIporpaMMl,rpy-
rclqee ycrpoftcrno B coorBercroyrorquft r{oMeET aBToMarr{qecftI,r BHrroqaer cI{-
oTeMy, [epeBoAflqyro TeJrecHo[ B HoBoe rroJroH{errr{e. coserauue Bcex ytrorlfl-
rryrrrx yctpoftcrn rroMoraer Becrr/t ua6nro4euraxn 6r,rcrpont reMtre, BarpaqxBafl
rra ctbeMr(y oArroro HaApa (rpr uocleAoBareJrbtrblx cEI{MHa o6texra) MeHee

30 cen.
IJa r[ur. 2 uplrne4enbr trprrMepEl cEI4MRa cratrqlrrl <Jfyna-41, rAe BI4AEr,r rprr

paBtroorcroarqux r,rao6pall{eEr/1.fl o6tema, pacrroJroffielrlrEre tra o4uoft npauofr.
O4naHo rrocJleAyroqafi o6pa6orna oHI{MI(on AoBoJrruo cJIo}I{Ha (cu. uume),
r{ Hoop4r{Ea:rr,r o6tenta r{oryr 6rrtr nonyueur,r Ee pauee neM TIepeB 2-2,5 uaca
rrocJre r{ouer{Ta ua6nro4enrag. Taxrau o6paBoM, o6qaa oneparr{BHocrb }IeroAa
AOB OJILHO HeBLICOfi arI.

1 0ror aBroMar 6rrr coa4au E. fI. A6pamoBcnqM u I(, fl. Jluuopeuro, RoropErM aBro-
ptr Bbrpamaror 6narogaprocru.
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Irprueneure reJreBrrBr{orruoro Merola, {ororpa{nsecx[fi Baprrarrr

o4uonpeueugo c npr{MeEeur,eM Ha STIII orrrcaggoro {ororpa{uuecxoro
rreroAa otrpeAeJreur{.fr r(oopAr,rtrar 6rrcrpo 4Br{E{yqr4xc.n cna6r,rx o6rexron sa
TeJrecHotre MTM-500 [poBoAIrJIIrcr, aftcnepr{Menrbr rro [prrMegegr4ro reJreBu3u-
ouuofi auraparypbr B coqeraHr4r c 3oII. Cxeua ycranonxu, MeroAur(a pa6orrr
I{ Hemoropr,re peayJrr,Tarr,r [prrBeAeuw n U, 27.

Eqe pau,ue rpfi {ororpa{rpoBa,rrr{ o6renra c ar(pa,a DofI 6Hno ea-
MeqeEo, qTo BDIqIIIOJIOEI'IO HoopAtrIIaT cylqecTBeHEo yIIpolqaeTc.s, ecJII4 cJIy-
.raftno Ha HaApe o6:senr oKa3brBaeTc.rr oqelrb 6,nueHo oxoro BBeBAr,I, noropylo
JrerHo orolr{AecrBr,rrb rra 3Be3Anoft xapre. 3a4aua cBoAr{Tc.fr rorAa H otrpeAe-
JreHr,rro HoopAr4r{ar oroft anea4rr c [oMorq6ro ofiopEbrx 3Be3A r4 BBeAeEtrro Ee-
6 o,nr,ru ofi [ orr p aB Hr4 rra r] oJlox{errrae o6.rexr:a,

flpu ua;rruur{r4 reJreBr[Buouuofi a[traparypr,r BogMoir{Ho nueya,rruoe o6ua-
pyll{eEl{e o6rexra r{ cotrpoBo}r{AeElre ero Bo Bce BpeM.Eua6nrogenran. flpu arou
o6oerr BcerAa HaxoAr{Tc.fi B qer{rpe rroJr.s Bpegrrfl DfipaEa MoErlTopa. dororpa-
$upoaauue ero trporrBBoilvrctr B Taxr{e MoMeurbr, r(orAa oH fiprr cBoeM ABrrme-
Hr4r,r npoxoAtrr lrttkr cpeAr,r xaHoft-nra6yAb xapanrepnoft xousllrypaqr4ra BBe3A,
uttundtuam BB€BAI{. B a'rou cryqae rroBbrmaerc-fl ToqHocrb oupe4eJreur{.rr Koop-
Ar4Har. ,(eftcrnrare.nruo, o6renr HaxoArlrc.g B cepeAr,rEe troJI.E BpeEE.s r.r HeAa-
JreHo or sBeaAbr cpaBrrelrlrfl; ouru6Hra Ar{cropcur,r BAecr, HeBeJrlrxv ;glrrt upeue6-
peir{r{rrbr, nal( ero cJleAyer EB r{BJlo}r{eHrroro AaJree w Sur. 4.

f[pyrum uper.rMyrqecrBoM rar(oro {ororpa{uueinra-renenzBr4oHHoro Me-
roAa .sBJr.frercr sororpa{uponauue roJrbHo Ey}nrrbrx ftaApoB; ner ueo6xo4ra-
N{ocrr{ IrpocNlarpr4Barr, MHoro (trycrbrxD I{aApoB, Hafi aro r{NreeT Mecro upu {o-
t orpa{up oa aurau 6 orr,m or o sr4c ra r{aAp oB (a Jr Jrr{uca p accefi rrr{rrD.

I-Ieo6xo4r,ruo orMerr,rr6, rrro otreparr{B}rocrB arofi uero4r.rrr{ Tax}ne EeBe-
Jrr{(a; Ey}nuo rrpor,rBBecrr{ rlsMepenr{fi trOJrO}r{eEr{;r o6rexra r4 sBeBA rla ftaApe r(
Hapre ra ueo6xo4r.rMr;re BbrrrlrcJresras. Bce ?r{e IIpoqecc o6pa6orxu raKux KaA-
poB rlecHoJrrrlto coHparqaerc.s, r4 KoopAtrHarr,r Mo?nHo Br,IAarb npl4Meptro qepeB
1 sac uocne troflyqenr.rfi coorBercrByrorqero HaApa. B ua6"rrrogeuusx ua MTM-500
f_P$lpa6orHe aroro Bapl{anra MeroArlnrr rpr{Hur\{aJrr4 yqacrr4e IO. C. E$lruon,
I4. M. I{onr,rnon, B. B. Fluxouon, B. B. Ilpono{r,eni, I(. I{. yynaea.

ouucauuas MeroAr{Ha Aor(JraAbrBalracr, HeoAHoKparHo Ha pagrrrrqtrrrx co-
BerrlaHr4.Ex s CCCP, a raHir{e ua XV ceccmv.Mem4yuapo4noft acrpouasrusecroft
$e4epaqzra (Bapurana, 1964), na XII leuepanr,uoft Accau6nee Mem4yuapo4-
Horo acrpoHoMr{qecKoro, coro3a (faiu6ypr, 1964), na IX rrreHyMe I{OCIIAP
(Rena, 1966) [3], ua XVI Ho'rpecce MA(D (A{rn,, 1g66) u Ea ceMr4,ape Ea-
S.rrro4are;refi r{cnyccrBeEHlrx crryrErrxos SeMru (fAp, l966).

Br,r.rlrc:reuue Koopgrrrrar o6:nexra

Itan yme orMeqarocb? orrpeAeJreuue csepravecHrax KoopArlgar o6renra,
rro BoBllolriHocrra 6onee roql{I{x, orueceHrrr,Ix K orrpeAeJleurrotty MoN{eHTy Bpe-
Merrm, rrBJrflerc.fl ocHoBrroft aa4aueft ua6nroAeuuft. flpra DToM olpeAeJreEr{e HOOp-
Al4lrar ueo6xo4l,mro BrrItrorIEI4Tb cpaBy )r{e rrocJre o6napyrxenr,r.rr r4 oro]r{AecTBJre-
nrall o6renra. B arou BaHrroqaerca cueqlr$raHa o6pa6orxr{ Marepr{aJroB Ea-
6nro6euuft.

Perricrpaqra.E lroMerrra BpeMelrrd ua6;rro4euzfl rrpor,raBoAtirrotr c floMorqbro
Ileqaraloqero xpoHorpadra, ror:opr,rft sKrrosaercrr aBroMaror{, orxpr,rBarorqr4M
sarBop KaNrepbr. 'Io.rHocrr orrpeAeJreHr{fl BpeMerrrd cocraBJrfler 0,2-0,3 cex.,
qTo HaN{HOIO [peBDIrUaeT TosHocTb o[peAeJreHr.rfl noopAr,rtraT.

Iro;ne apenlrrr reJrecnora npr,r pa6ole c SofI secrMa ruano (.--r0'), noarouy
SBeBAIJ c IrBBecTHLrx'II{ HoopAl{HaTar,rl4, r{aH trpaBrlJro, B oTo troJre He rlofiaAaroT.
orcro4a Boarlrlnaer neo6xo4r,rnrocrr, AJrrr peAynrlrrlr RoopArltrar o6renra wolerr,
A00rarorrrro mrlpoHoyroJE,Hyro $ororpasnro ganuofi o6nacur ue6a c qeHTpor{,
Snraanulr H qeHTpy r{ccJreAyer{oro r{aApa (ne ganee 3'). B HaqecrBe ranux
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@ar. S.iCxeMa BrrrrlucJreEar t(o-
opAtrEar

{otorpa{zfi Mtr trcrloJrr,BoBarII4 notrr4rr xapt fla-
JroMapcr(of o arJlaca sBeBAEOTO ue6a. .(;rn upe4-
B apI4TeJIr,HOI O OTOII{AOCTB JIeEI{fl I(aAp OB' B ItoTO-
pux o6uapyE{elr o6ber(r, r{crl oJlbsyrorcs yB e JII/I-
qeEEbIe penpoAyKr{I4r{ DTrrx KapT, cAeJraHHbre

npn6Jr[BLITeJIbHo B Maclnra6e cHr{]\{r(oB c reJre-
cr(otroM. flocle roro Har( o6oexT HafiAeE Ha

crrr{MHe r4 Ea Hapre oTo}ItAecrBJIeHa o6[acTb,
lpor,rBBoALlTCfl OtrpeAeJreHr4e ero c{epluecxux
noopAlluar. Brruo,rn,aercfl ono B ABa Srarla.

Ilepnr,rfi Drarl Bar(Jrroqaercfi B orolr{AecrBJIe-
Erlrr{ ro MeHr,uefr Mepe rpex 3Be3A B KaApe I4

Ha Kapre. Sneagrt ?r(eJrareJlbno nr,r6pam, rax,
sr06r,I o6teHr or(aaaJrc.rl BHyrpr{ o6paayemoro
r4lrr4 rpeyroJrrtrr{Ka (dllrr. 3), a car{ rpeyroJlr,-

EuK 6bur Aocraroquo ua.r, uro6r,t trB6elr{arb oruu6ox Ba cqer r{cr(aE(eHI{fl rloJrfl
rro Mepe yAaJlerrr4.rl or rleuTpaJrr,soft sacru rIoJr.rl apeur{s. flo arofi rr(e upl{qrtue
)r(eJrareJrbEo Bbl6uparb 4rx o6pa6ornl4 rax[e r(aApr,I, B r(oropbrx o6tenr pac-
rroJro)fierr BoBMolr(Eo 6.nraxe H rleErpy. Vnaeaunr,re rpr{ BBesAbr o6paayrot ran
r{aabrBaeMbrfi 6agosHft TpeyroJlbrrux rr HaAe}r{Eo LraMepflroTcfl B l{er(oTop},Ix
trpor4BBoJIbEtIX CIrCTeMax rrp.fli\[oyroJrr,Eblx r(oopAr{IraT (cracreua HaApa I'r c?I-

creMa r(aprr,t), Baaonr,Ift tpeyrour,Errr( rIoBBoJrfler orlpeAe;rutr 6apraqel{rprlt-
qecxr4e r(oopAI4HaTr,I o6benTa, r{EBapl4alIrHrre H a{{lruuouy upeo6paBoBaurrlo
(<4eueugencbr)) B Mero4e Ill,rearaurepa). 3ru unnapualrrr,I BlrqtrrcJlflrorcfl ro
fiBMepeErrblM r(oopAlluarav (r, A) o6texra r.r 6aaosbrx BBeBA B crrcreMe fiaApa.
Ha ocRose [oryqeHEr,rx anaseurlfi r.rHBapr4arrr r{ r{Br{epellubrx B cucn?e]tLe Hap-
mbl rTprLroyroJlbnr,rx KoopAr.ruar (X, Y) Tex ?fie 6asosbrx BBeBA BbrqllcJlflIorc.fl
(r4BMepenEbreD rlp.rlMoyroJrbubre RoopAl4Harr,r o6GeHTa B cr{creMe fiaprbl. B e'rofi
)rre cucTeMe rd3l\,repfroTcfl rlp.fIMoyrolbHr,Ie HoopAr.IHaTLI rpex-qeTbrpex oIIopHLIx
(xaranoxur,rx) anea4, r(oropr,re BMecre c Bbrqr4creHublr\{n (rrar{epeHublr,Ilr) Ito-
OpArrEaraMId o6cenra cJlylfiar OcIIoBofi A.rrfl roquofr peAyHqI4L{ o6rrqnr,rntra rle-
roAaMr{. B atoft peAyr(qI4LI r4 saHrroqaercfl Bropofi aran o6pa6otrra, Horopr,rfi

4aer c{epuqecn[e HoopAr4rrarbr o66efiTa, orHeceHHbre r( paBlroAerrcrBI{Io Ka-

Ta,10Ia.
tr{a scero cltaaaHEoro BI{AHo, qro DTor cnoco6 or(aBbIBaercfl Irecr(oJIbr(o

rpoMoBAI(r{M r{ ycJlox{Ir.tret o6pa6orxy, Ho oH rroBBoJIEer nolyql4rb peayJrbrar
6o[ee rosnrtft, uelr ecJII{ 6br noJlo}fierr]4e o6berra Ha rJIaB (lr,nu upoexquefi c
yMenrrrreurlena) uanocrulocB Ha r{apry, He roBopfi y}rte o coBeplrreunoft ueupr.l-
roAsocrr{ plx sroft rleJrr4 ynoMflHyrblx perpoAyHqafi xapr, r(oropbre l{Meror
BaMeTEbre r4cHax{eHr{fl, oco6eHHo rra Hpaflx.

Cne4yer orMerr4Tb, qro Ea rrepBrJx rropax AJr.rr Bbrqr4cJlenufi xoop4rruar rro
yHaBaHrloMy cnoco6y npI/I cpoqHofi o6pa6orxe ur,r rrcfroJrbsoBaJll{ ynpoqeH-
nrre {opuynrr 1 ranreptroJr-rlr{}rouEoro MeroAa A. A. Itucelena [4], P{na6o-
TaEr{oro uM AItfl peAyKqrrr4 r(oopAr4rrar r4cr(yccrBeHr'Iblx crlyrHranog 3e},rlr4,
flpra racno.nbaoBaul{u roJlblto rrreuoB nepBolo flopflAna floryqaflrlcL pesyJr6-
Tarlr, noropr,re orJlltqaJrzcb Ire 6olee seM ga l-2" or peSyJrbraroBT BuqI4CJIeH-

llr,rx ro roqHbrM Sopuy;rau. floatolry taxoii cuoco6 npra6nu;lieuuoft o6pa6otru
Molner 6nrrr, penoueHAoBaE v AIrfl Apyrrlx cryqaeB (Hor4a yKaBaHlra.rI rosHocrb
AocraroqHa, a pe3yJrbrar troJryqaercfl c Haur{eururefi aarparofi cur u apertenra),.
Earr pr4Mep ilpr{ oflpeAe ilerutt n on orneur.rft H oxler.

flpr,r6,numennrre tfopnyJlr{ r{rrelor nn4 (cu. tfur. 3)

no: (N f b1A*ry, 0o:6n+b1AdN,
r,(e a1,r I4 6N - RoopAI{HaTBI {uHTunuoft 38eBAbI, Bbr{I{cJIfIer\{IJe rIo cf oplry,naM

c(N : c(1 -l a1Aa, Ors : 0r -l- o146.

1 rlacr:noe coo6rqeuue A. A. Hr.rceJreea.
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Aa - a"z - ut, Ad : 68 - dr, Aap: dz-dN, A6ly:02-6iy.

393

rnn, 
- 

_
L m)-n

mln-l+,nln '
Plc

T+ pid''

Brrsr4cJregue HoopAr{rrar otrrdcalrgr,rM MeroAoM ABoftHoft r4HTeprroJrflqvm cy-
rqecrBeHHo o6rer.raerc.s I{ ycHop.rrercfl npr{ r{crroJrr,soBaur,rra 3BM. v sac co-
craBJreHbr cOOTBercrByloudr,re fiporpaMr\{Br AJr.fi Marrr[Hrr <Mrzncn_l)), trr Bce Bbr_
sr{cJreHr{.fl rrpor43BoAflro.fl tra Heii. o4Uano uara6onee rpyAoeMr(r,re orepaqr{u IIo
oTolI{AecTBJIeEmIO I4 I4BMepeHr4IO np.EtvroyroJILHBIx I{OOpAI4HaT Ea CHtrMI{aX rr
Ha r(apTax ocTaroTcfl.

Ha rosnocrb orrpeAeJrerrrr.rr noopAr4Har orr{caHuuu Sororpa6rauecxuu ue-
roAoM BJl}l.flror cJreAyrou{I4e {aHtoprr (n nopagxe y6rrnauraa serrasiuor oruu6on):
1) gucropcua Oofl; 2) omn6xw lrirrepeuun rraJroMapc*r{x Hapr; B) o"1a6n7 uJ-
Meperrr4fl rrerarr4Ba; 4) oruu'xu RaraJrolr(Hbrx nonoxesraft anea4.

,{ractopcua SOII upegcraBJLfler Becbrfa Herrpr{.srHoe .fiBJrerrr{e HaH B cN,rr,r-
cJre BeJrr4qr4H6r Blrocr4M6rx orura6on, TaK r{ B cMbrcJre rpyAEocrr4 rax yvera. flo_
aroMy Ar4cropcr{f paccMarpr4Baerc.rr orAeJrr,uo. Yro Hacaerc.fl Apyrr{x r4croq_
trI{r(oB orura6on, To troJroH{etrr{e SAecb raHoBo. oruu6xa rrSt{epeHr{.fr Kaprbr c
rloMorqbro MI{JrrItrl\'IeTposoft uarerHra rd r{acmra6uofi Jrynbr cocraBJrfler or(oJro*a,05.lt,lt'. flpu uacrura6e raprrr 67" p I JtLn sro gacr -f 3" n xoop4trHarax
raxt4ofi 3Be3[br, ttiltt -12" B rlpflMoyroJrr]Hbrx noopAr4Harax o6renra B cr{crerre
naprlr v ),3' B oRouqarerlbHoM IroJroEteHur{.

Macrura6 HaApa npr{}repHo 20" s ! tLMi \ua*erp uao6pariienraft 6aaosrrx
BBeBA r{ o6reKra or(oJro 0,7 u,n. orura6Ha roauepeuui o6nexra orgocr4TeJrr,Ho
BBeBA c rrol{orqr,rc naJreTxlt rd Jryrrbr Aocrl{raer *0,1 na, T, e. 1_2,,.

onopulre sBeBAlr rrr6raparorcfl r{3 HaraJrora AGKr, 'a 
Ailfr orpr4rlarerrb}rbrx

cxrouenuft - ua fiefir,cxoro Kararrora. omu6xr,r *uruilrirrurx noronreHprft
olop/trbrx 3Be3A, ecJrr4 He yqreHEr co6c:rnenur,re ABr{}r{eHr4fr, Moryr Aocrl{rarr}'t-c

oruu6xai,u peAyxqr4oHrr'rx BbrsucJreurafi uero4on IlrnearaHrepa (4.na xo-
TOpOTO y Hac paapa60raur-r rrporpaMMrr) nroxuo upene6peur,, Tar( r{aK oHrr Bo
r{Horo paa treHr,me xamgoft r4B trepeqvcJrerrnbrx oruu6or.

TaHr'ru o6paaolr, I{B-Ba BJrrr.rrnr,rfl BCex fiepequcregnr,rx omr,r6oH, npoMe A].rcrop-
cr{r4, noopAr,rnarrr o6renra orrpeAeJr.frrorc.fi c o[rra6xoft onoJro 1_ lt3, +E + y 

=:=4" (ectu orura6Hra cyMMr4poBarb rro [paBrlJry cJro]neHr,r.rr c.rryuafiur,rx oun6ox).
,{ucropcun yxy4trraer roqHocrb peayJrr,Tara B rrecxoJrbno paB.

Y'rer 4ucropcnlr. flncropcua oofl; ee rrccJreAoBarrrre rr BJlrrflrrrre

Ilor-e arenrpourro-orlTra.recnoft crrcrer{br o6na4aer Br.raqr4rerrr,rroft 4uc,rop-cuefi. floatoM-y rrprr ofipeAeJrenul{ roqnbrx noopArrHar HocMr4qecxr.rx o6renros
ueo6xo4rauo 6ruo npe4aapr{TeJrbrro or{eur4rb ory Ar4cropcrrro.
--^Aql aroft qenr,r 6rr.nu-nu6parrbr ABL BBeBAHT;rx c*orrrreH,r.E (NGc I52B rar{Gc 6866). flpra rou.orq* ttaonelur c DorI 6nro nonyun"o 

"".i*o"rHo Qororpa-{uft arrzx cHon:reurzft, paa4ereuurrx AJrZTeJrrHbrMra rrpoMe}Kyrr{aMr4 BpeMerrr4,
cxourenraa coAeplr{ar Aocraroqrroe Rorr4qecrBo rrBMepr{r,rbrx lL paBr.roMeprro
pacrrorrolr{eHHr,rx tro uo"uo 30fI anea4 (BB BBeBA Arrf NGc 1528 u tos arn ivcc6866). IIpu {ororpa{nponanl* cno.rreuzfi oco6oe rrrorurr. o6paqaroct
Ha rrocrorrHcrBo Harrp_s)fieur{.fi ua OOfI.
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[@ur. 4. Haprnna Aucropctru B troJre OOII ro na6rrogenlralr cftotrJreEEE NGC 1528

J - 29.XII 1962 r.; 2 - 28.I 1963 r.; 3 - 26.111 1963 r.

flonyueuurre naApbl corrocraBJIffrlrcb c Aar{HbrMrr KaraJlora [5] lrnu cnrrrMr{a-
x{r,r 3rr{x cfiofiJreEuft, troIyqeHHbrx na fioronJracTr4HHax c rroMoqbro acTporpa$a
fly.nxoncxoft o6cepnaropnu 1.

B qenrpe troJrfi BpeEufl HaMepbr, {ororpa{rrapyrcqeft BBeBAHr,re norr.rl rrepeB
3OfI, ua Barq,r{TEoM crexJre 6r,rno gaueceno rrepenpecrr4e. Ha r,ramepureJrr,EoM
r,rr{Kpocnole yWM-21 r{BMepflJrlrcb trp.fiMoyroJlblrble HoopAr{Earbr BBeBA r{a
Hagpax SOII oruocr4reJrr,Ho Haqara HoopArrtrar B qelrrpe repenpecrr.rfi. I4a-
MepflJII{Cr' AaJIee [pfIMOyrOJIrELIe HOOpAI{IIaTLI sTLIx }Ite BBeBA CHO[JIenvft sa
tforonnacrunnax nyJrnoBcxoro actporpa$a; B DroM cflyqae Haqaro HoopAr{-
r{ar rrpor{BBoJrbtroe r{ onpeAeJlflJrocr rroJrox(eEr4eM {oron;racrratrKll Ha croJlr{ne
xMr(pocKoIIa,

Berzqlrnr,r cuerqenraft trBo6pa?fieu[fi anea4 Ea HaApe, BbrBBaEEBrx Arrcrop-
clrefi, olpeAeJLaJII{cr, nyTeM cpaBHenr.{fi trp.sMoyf oJILHbIx HoopAI{IIaT, I,IsMepeu-
Hr,rx Ha r(aApe 3OII, c r4aMepeurrr,IMtr KoopArrnaraMr.{ Ha {roronractraHr(e r4Jrra

rrpr{BeAerrrrErMr{ B r(ararrore [5]. ,(.nr aroft qeJrr4 rrpor4sBoavilcfi trepeBoA Koop-

1 Anropr,r Sraro4apar A. A. F(rce.reBa Ba trpeAocraBJrerrre AJrrI Ir3IrepeHrlI"I [oryqeu-
r{brx rr}r ([oton.rractr,rnort.
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NI,IEAT CIICTEMbI SOTOU;TACTUEKII I{JII4 ITATAJIOIA B CI,ICTEMY ROOPAItIIAT I(AAPA
flyreM npeo6paaoaauu.a

u:aE-bn, U:bE*an. (1)

1 Merog [peAJro)fieu A. E. Cenepnrrlr.
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34ecn il v a - KoopArlr,arbr B cr{creMe xaAp_l, t n n - KaraJro}n'r,re ftoopAtr-
Earbr rJrr4r r(oopAuEarBr ua {orot.racrra}rHe. Itoassuqr,re7rirbr a u b npeo6piao_
BaEr{.a (1), nrrpaxrarcqero upr.{BeAetrr{e * o4uory^racmra6y ra uonopor oceft,
Eaxo.qr{Jrrrcb uo cuoco6y Ear{MeHr,mplx rBaAparon no arr6piEHr,rM orrpeAeJrerr_
urru o6paaoMBBeBAaMCxOueura_ft. r(.nr ynporqenr4r.E pacqeroB r{e yqr4rr,rBarocb
Bo3Molr{Hoe ITBMeITeHI{e uacrura6a [o IroJIIo HaApa. Brr6upa.rrocr'se ]{eHee 15
3Be3A, pactrOJroE{errEr,rx B r{errrpaJrBEoft qacru fiaApa, B paAr,ryce ne 60.nee7,-l',5, rAe Ar,rcropcuff [panTtrqecr{u HeBeJrr{Ha.

FIa $rar.--4 ]rg1qB^a,_br pe,yrrr,rarbl rar(oro colocraBJre'lrfl tro c'r{lrr*aM
cnonJreHrrfl NGC J528. Paaur,ruu BEaqHaMr4 uao6pameurJ ugMepeHgbre np.EMo-
yroJlbEbre KoopAI{IrarLI sBeBA cr{otrJleHl{ff Ha HaApax 3OfI, nonyqerrtrbre B pa3-
Hbre cpoHrr npr4 eHcnosuqwn2 ceK. TosHaMrr rroHa3arrur sursr.rcreHor" ,o $op_rryJraM (1) uonomeurlfi BBeBA cnolJrerrr{.rr tro uBMepeurr.rrM 11a 6oron.,racrilrrne
NJIfl -IIEPBI,IX ABYX AAT I4 IIO AAEEBIM HATAJIOTA [5I 4rrfl 26.III.1963 r.I{s pacclrorpe'r,r.E ptrcy,Ha Mo}r{Ho cAeJra*, Br,rBoA, qro xapa*Tep cMeqe-nlrr ueo6parresuft tro rroJIIo B Teseul,re rpex MecrrqeB npaHTuqecnuHe r{BMerrr4Jr-
c-s. Benr.rsr,rHa cMerr{euufi cramuo 

"oapicraeruu rpu, nons. B pujry"a..o,
!r\_ao 4' ,5 aeruuuHa cMeqerrr4.fl Aocrr4raer ZO_zb,: u ,u ,rpr4oraMr.r paAr,yca4',5 goxopan: 4o 1'.

Tanulr o6paaorr, ecnu o6rexr \ril., BBeBAbr cpaBrre,r{.rr HaxoAflTc.rr Ba trpe-
AeJTaMr4 Itpyra a l',5, neo6xoArauo yqr.rrbrBarb BJrr{.rrHr,re gr4cropcr4rr. Dro nrolx-
Ro 6r,rnocAeJrarE cJreAyroqr.rM o6paaorr: r{BMep.EeMr,rfi na4p'upoexrr4pyercrrc co-
orBercrByrou{I{N{ yBeJrr4qenr{er{ Ha qepText ranofi cxeMhr. trllauepeuux troJro5{e-
sra.n o6re-nra r4 sBeBA CpaBHeEr4fi IIpousBoAr{Jrr4CB Ha ranoft IIpoeHqrrrr c yqeroM
cuerqeuraft, [or(aBaErrr,rx Ha cxeMe. Tan Har{ cMeqeHraa rzao6panr"rra uuesf
BHe Hpyra c paAr4ycoM 1',,5 40aonr,Ho BeJrr4Kr4 ra ro.rsbrft yqer r,rx SarpyArrr{-
reJreE, ro B IIpoqecce pa60rrr urr nr,r6r.rpaJrr{ Taftr{e KaAp6r? r4e o6neHr ,-rses-
Abr cpaBHeHtr.E pacrroJraraJrrrcb BEyTptr STOrO Rpyra.

Mero4 rrp.ffMoro oTcrreTa xoopgunar 1

_ Jlerno BrrAerb, qro cyqecrBerr'brM rreAocrarfioM orrr.caHHbrx MeroAoB Ha-
5;rro4euraa rrBrrxerctr r{x MaJrafi (o[eparuBr{ocrb)). B cauou 4"rr, ,aod*oAr{Mo
SHasl4rerbHoe BpeMfl Ha upo.EBJrerrrre Hr{[IorrJreEr(r{, oro}r{AecrBJlenrae o6texra
cpeAI4 3BeaA, orolr{AecrBJreEI{e Mecra Ea Hapre? r{BMepenr{e trp.rrMoyroJrr,rrbrx
noopAl4Ear enea4 (4naxAbr - B HaApe Ia ua napre) u d6renra r,r BbrqrrcJregr.r.fl.
rtaH rronaBaJr orrhrr, noopAr4rJarEr Moryr 6r,rft, onpegeJreEbr c aa4epxxofi ua7,5-2 qaca trocJre lrol,reuia ua6.ruogeurar.

B ro nte Bpe^[.rr npn ua6nroAetutt aBToMarr4qecnoft crauquu <Jlyua-71 re-
JreBr.rsr4orrr{brM MeroAoM Ha rerrecRone MTM-500 crauqur 6r,ua yrepesuo o6_
HapyE(eHa rra aHparre ltr.{EecHotra, fiocJre qero 3a seft uonrno 6rrno cle4rarr n
TeqeHr4s Arrr.rreJrr,troro BpeMeHIr. flOarony IIpeAcraBJr.E"ro 6onr.ruoft lrurepec
Irlirarbcrl HelocpeAcrBelrHo olpeAerr-srrr r(oopAr.rrrarlr craHr{r{tr, craB.a o6renr
B OIIPEAEJIEHHYIO TOqKY AKPAHA HIIHECHOIIA I4 OTCSI4TbIBA,E IOJIO}I{EEI4E TEJIE-
cHola,

cracreua orcqera r(oopAr.rrrar BTIII rarrreer qerry AeJrenu.s I cex. ro [prrr{oMy
BOCXOIT{AeHr{to m 70" Iro cnJrorreurzro; TaKrtM O6paaorr, BoSMo]r{eE orcqer c ro11-
rrocrbro trpuMepEo 0,2 CeX. trr 2" ro o6erau HoopAr{EaraM coorBercmeuno. Ho
BOsrrr,rHaJr BOtrpOC: O6eCneqrar Jrrr rar{yro 

"osHocrE 
cr{creMa IIepeAaqII ftoopAr[-

HaT TeJrecKorra Ea rIyJrbT yrrpaBJreEILs, CtrCTeMa Cenrcngon?



Cuequaltuo upoBeAeEHbIe otrr,rrbl rrol(aaaJll{, qro orcqer Mo}r(er 6rrtl 4o-
cTaroqHo ToqtrbrM upr,I ycJloBrrtrl ecilt4 [epeMelqelll4fl TeJrecKotra Ee CJII4IXItOM

BeJrtrr(trr? tropfiAKa 2". B aroM cryrrae crrcreMa AocTaroqHo cra6u,llrua u BoSMoE(-

urr gz{{epeEl{r{aJlbnble oupe[eJlellu.n HoopAI{Ear c rpe6yeir.toft roquocrl.Io'
flpra rarux trepeMeuleur4flx TeJrecHona HeBHaqureJIbEo MeEflIorcfl ero rEyrue'
noJrJrr4Maqrrf rrraBrroro BepHaJIa r{ r. A. I1 Mo}r(eT 6srrr o6ecueseEo onpeAeJleHug

HOOpII,IEaT C TOqEOCTLIO OI{OJIO -]- 5".
B :ro rxe BpeMfl r[eroA rrp-rrMoro orcqera KoopAr{Har rro3BoJrger Becb}Ia cy-

q,eCrBeIIHO yCHOpUTI, pa6ory, l:sfaBilflx Or MHoII4x [poMe]fiyroqublx sraIIoB
pa6orbr. B orou 

"oy.ru" 
HoopAr4Harbr Moryr 6blrr, uonyueEbl BCerO uepes 15-

25 v-un. trocJre ua6.nrogeuun.
Ho s na.Iafle ua6nrc4euufi 6rrsaer Her4gBecrlra uonpaBr(a troJrolr(eHrrfl 065-

enra IIo OrIIolIeHuIo H pacqerullM AaHHrIM - npeABaptrreJlblloft a{errepu4e.
floarouy ilpzxoAl{rcfl I{aqI4HaTb na6,nro4eurzx {otorpa{uuecruna r[eroAoM,

AeJIafl CHr,IMKI4 C AKpaIIa MOIIIITOpa TeM ?Ite MeTOAOM' I{OTOpLII4 OIII4CaH paHee-

HO ognonpe1,leHHo BeAerCfl BI{syaJII,Hoe ua6nro4eurae IIO sHpauy BroporO' rrapaJI-

JreJIbHo BltJrroqeHrrolo MoElllropa, IAe o66er(T NI6II(eT 6bITr, o6uapymen nu-
syaJrbl{o, IIocJ]e qero Mo]nHo trepefiTu Ha trp.flMEre orcqerDr.-" 

Ars 6onee yBeperrHoro o6uapyrxenufl ABr{}fiyrr{erocf o6seHra rlepeA DIt-

paI{OM }IOEI{TOpa CTaBI{TCfl CeTI(a, nO OTHOIIIeHI4IO It KOTOpOII ilelrle 3a]teTIITI]'

cMetrIeHl{e TOqI(rI, qeM trO oT[IOIIeHLITO H CpaBIII4TeJIbHO AaJIeHO paclloIIo]IieIIEbIM

sBeSAaIvI.
Ec;rr,r ixe o6teXr Ee yAaercfl O6uapyinutb BIlsyaJIF,I{o, TO IIOCJIe npOflBJIe-

EIIfi KI,ITIoJIeIITI;r AooTaToqIIo 3llaTb EoMep r(aApa, qTo6LI IIaBecTI{ TeJIecHon Ha

uymnr,rft yTracron Ee6a lt tryreM 6o_,nee trqateJrbHblx rlollcnoB nr,r4enr'rtr, o6t-
enT rIo ero ABI{X{eEr{rocpeAraSBeBA. TIsToM Ir B ApyroM Cryqae rosubre r{3Mepe-

Hr4fl rroJroE(ellr{fl rla EeraTI4BaX IIe tryEtlrbl.
Mero4 HerrOCpeACTBeHI{OIo OTCqeTa HOOpAI4HaT 6r,r,[ suepnble trpl{luerteg

,u*r rp, na6nrogeuuax crauqrafi <Jlyua-{1> u <<trIyua-|2>. IIp, DroM (JIyHa-11}

6una uaftgena cnasala Ha trJlenfte, a <Jlyua-l2) o6napy?Itel{a BI{syaJIbHo Ha

a1parre Ao rrpoflBJreulr.tr trJreurrd. Ourrt Ha6[IoAeHI,rrr o6evx ctanquft [oI{aBaJI'
qro MSTOA IIpflI{LIx OrcqeTOB IIpu e1'O B6ICOHOft O[epaTI4BHgCTII AaeT peByJIE'ra-

rbr Aall{e JIyqlIe, ueu {ororpa{uuecnIafi MeroA, ral( ItaH troJIIIocrbK) ycrpaHfl-

erc.fr rpyAHo yqI4Tl,rB aeMoe B JIr4-EHrre Ar{CTOpCEI4.
Buoc.ne4crnuu 6buro IIafiAeHo BoBr\{o}r(Hbrrf orr(aBarl,cfl or rIpeABapI'{reJIbHoro

tfororpa{lrpoBatrtrfl I{eHTpaJIbnoft o6fiacru aJIJII{[ca paccefIIII{fl ililg
o6uapyxeutrfi o65eRTa. OnaaanOCb, qro [pI4 ]IeI(OropOM yBeJItrqeHI'II'IBpeMeHA

rrpocMOTpa IIOJIr BpeEI[fl [paKT[qecHI{ BCerAa MO?I(EO EafiTfl O6reHr BI{SyaJIE-

nO, eCrra eIO AefiCTBtrTeJIbEa.E TpaeHTOpIlfi He O11eHb CIIIJI5IIO OTJII4SaeTCI OT

pacuetuofi.
Ha6mo4eHr4fl BeAyrc.fi cJreAyroq,r{M o6pa3oM. fIOC;re rOIO KaH o6text o6-

Eapy)fieE Ha eHpaHe MOIIurOpa, OH ABITIHeEI{eII reJIeCHOtra CraBtr{Tcfl B I{erlrp

DKpaEa. B arOr Mol,IeET AeJIaeTCfl OTMSTHa BpeMeHII Ha [erIaTaIoIqe]I xpOHO-

rp;dre. Hane4eUZe Ha o6'6egr AeJlaercfl ABaII(A6I A71f uc11Jlloqeuug cnyuafturrx
OruII6OH, IIOSJIg qe1o oTCqeTLI HOOpAI{HaT I4 MONISHTDI BpeMeIIII oCpeAEflIOrCfI'

Ecnu nuAur,r ABa o6:beHTa (Crauqua tr paKera-EOCI4TeJI6), HaBOAI{a AeJl€.ercfl

Ea o6a AJrrr [ocJreAyrorqa"o, 6o,nee ynepegr{oro BbIAeJIeHI(fi Ey}I{EOrO. ,{alee
AeJIaIOTCfl HaBeAeIII{fl na 3-4 OtrO-ptrble sBeBAbI C ,IsBecTI{bIMI4 ltoopAl[HaTatrItr{,

pacnoJrolqeHgr,re Ee Aaree 1,5-2" or o6'6e4Ta. flo xoop4uHaraNr srltx sBeBA

OtrpeAeJr.rIIOTC.1I IIOnpaBIttr CIICTSA,II;I OTCTISTa TSJIeCHOtra.3areU IIOBTOpflIOTCfl

ABe traBOAr(I4 Ha O6beHT.
fIonparHI4, OnpeAeJreHllbre rro onopHr,rrr sBeSAaI\,I, AaIoT BOSMOE{IIOCrI; fiepeu-

Tu oT orCqr4TaHHbIx HoopAI{Har O6r,eHta HeIIocpeAcTBeI{tro H e1o HoOpAI4I{araNI

B Ctr4CTeMe, OTHeCerrHoft H Arroxe HoopAIrHaT onopl{blx 3Be3A' T' e', ycTpaHfercfi

4arr*u ,*o6"oAr{Mocrr, yqeTa ilpeqeccu;g - oH AeJraeTCfl aBTOMaTI4SSCKU. 'fa-

Kr.rl\{ o6paBo}r, Ha}HAafl Cepr4.fr Ea6rroAeHr,rft uqel B pesyJlbrare ABa uoJIo}HeI{LIfl

o6texri, paBAeJIeHHLIe no BpeMeHIlI Ea 15-20 MtrH. $rtr IIoJIoE(eI{Ilfl y}I(e Ee
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(Dnr. 5. Itoutpomurtt cuuMon crauqtrE
<JIYra-l2>

B uesrpe - pal{gta-EoctrreJlb'' ctrpaBa BBepxy -
aBToManrqecr(aE cTarqurl

I
*t*

$

,i

(Dnr. 6. Itorrponr,usrfi cErrMoK crauqflr
<JIyua-l2>

B qeHTpe aBToMarurrecr{aE crarrqrrr, BJreBo -
Htr)fie - 

paHera-rrocrrTeJlb

ocpeAfrrorcx. ,[,na rleBaBrrcuMbrx [oJro]r{eHLI.rI AaroT BoaMo}nuocrn 6onee yne-
peErro BBoAI{TI. Aarrlrble B rrocJreAyroque Bblql/IcJleEtr.fl op6fiTbr.

B ganrnefimeu, oAuarto, 6r,tno perueuo Ire ycpeAHfiTb peayJrbrarrl AByx
nOCJIeAOBaTeJIbIIbIx HaBeAeEI,Ifi, a, yBeilIzsl4B qUCJIo EaBeAetrUft Ha O6GSI(T AO

4-5 s oAEoft cepvL\, coxpaH.firr, Bce peayJrbrarbl orcrreroB HaK paBr{otrpaBur,re.
flpone4ennr,re Halrr4 orrr,rrbr rror(aBaJrr{, qro npl4 He6oilbrltrx nepeMetrIeHll.sx

TeJrecKoua tr4cTosHURI4 oInI46oK - IEylUg TeJIeCHOtra, K0JIJIITMaI{U'{ IJIaBHoIo
Bepr(aJra, ilro$Tbr B paaruqur,rx nepeAaqax, ortrIr6r(I4 ctrcrellr,I ceJlbctrruoB - trJrvt

ocTaroTc.fl trocToflHlrr;rMtt) frtrr\t r{eHflroTc.fl AocTaTorrHo MeAJreHIro I4 trJraBEo AJI.fI

Toro, qTo6r,r I4x MolI{Ho 6r,r,rro cslararb ILor(JIIOqeHHLIMU IIpII ocpeAEeEtrla oTcqe-
roB Ea 3-4 ouopnbre BBeBAbI. Sror nnoo4 rroArBep?r(Aarlcfl HeoAEoHparEo.

OguaHo B AaJlbrrefimeM ItriLrI 6olsurefi yBepeHllocrlr, BI'rAtrrMo, cJreAyer rrpl4-
EfTrr HeCr{OJIT,KO trr{yro cxeMy ua6rrogenufi: ouopnlre BBesAbr - o6tenr -
orropHbre BBeBAbr - o6texr -- olopHr,Ie 3Be3AbI. He ynenzuzBa.E rpe6yeMoro
AJrfl Ha6JrroAer':zil. Bpel\{eutr{, oTa CxeMa, 6Olee <x;racc[qecnafl) c roqxtr speuu.rl
acTpor\{eTputr, rroBtrctrlT yBepeHHocTr, B pe3yJrbTaTax.

It cornareurrro, BcerAa rrprrxoAlrrcfl otrpe4er.rrrt; troJroxtelrlre cra6oro 06B-

eHTa no orrroueHr4ro r( BEaqlrrerrruo 6onee flpnl,rN{ orropHLIM BBeBAaM, r(oropble
peAno 6r,rsaror cla6ee 10"'. tr4aO6paH{e}IIIf o6tenta tr otropnllx sBeBA Ea 3l(pa-
IIe MOHI{TOpa CyqeCTBeHHO pa3il[qHr,I, I4 3TO pa3ilI4qEe MO]r(eT 6r,rrr, npuuznofi
,CltcreMaTllqegxofi OilU6HI4, aHaJIoIIlqIIofi <ypanueulllo .fIpI(ocTI{D llpl,r acTpO-
l{erpraqecxrtx Ea6JrroAeuraxx. O4uaHo }renoropble cfleqrraJrlu],Ie Eltcilepr{MeuTr,r,
IrpoAeJIaI{HLIe HaMr4, AaroT OcIroBaEI{ecqI4TaTE,, qro TaRafI OrXr46Ha, BO BC.Er(Ol\{

.OJIyqae' EeBeJII{Ka I{ IIe MO?I{eT CyqeCTBeHtrO I4CI(aAIITL peByJIbTaThI.
I{aH yxte ynoMr4rlaJrocb, npl{ Ha?r(AoM HaBeAeIrIrI4 Ha o6benT AeJraerc.rl or-

Merr(a Bper,reHII reqaraloqflM xpoEorpa$ou. IIpz sroM oAEoBpeMeI{Eo BHJIIoqa-
ero.s orrr4oaHEoe Bbrrrre trpOrpalr1vlllOe ycrpOfiCtBO tr{ aBTOlvIarI{qeCKI4 AeJraerc.fl
(c gpyroro ltouutopa), cEI{MoK troJrfl BpeHI{fl, troBBoJrflrorqttfi B AaJr},HefimeM,
B cilyqae trofl BJreHtrr.fl HaHux-JrI{6o coMEeHIlft , trpoBepl4Tb rrpaBraJrbuocrr, orcqlr-
TaEHr,rx HoopAl[rrar tro cofrocraBJreErrlo crlzMKa c KapToft.

flpuuepu rar(rlx nonrpoirbrrbrx cr{r{MKoB, troilyrrenublx trpl{ Ea6JIIoAeEImx
<Jlyurr-l2>, rpr{BeAeELI na frrar. 5 z 6. IIpu eroM Ha {ur. 5 B qeHrpe BI4AEo I4Bo-
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@ur. Z. Corocrasflerue ra6.rrrcgeunrrx r.r e$elrepuAglrx troJro)fieurft g.rrx craEqtrtr <JIyna_I2>

6pamenue panerr,r-Eocvrreilfi, a cnpaBa BBepxy - crauquu, a ua Sur. 6 e
qeETpe cTarIqIr.E, cJreBa BEI{3y - paHeTa-EoctrTeJrb.

Tossocrb otrpeAeJleEnfi aoopAl{Irar MeroAoM rrpflMoro orcqera uonter 6urn
oqeEeEa c AByx cropoE.

1. Buyrpeulrflfl cxoAlrMocrl r{rrcrpyMeEraJrbrrbrx rrolpaBon xapa*repr4-
SyeT ToqEocTb EaBeAeEr[.E Ea SBeBAr,r z ycrofiuunocTb r{EcTpyueurantnoft cll-
creMbr rra npor.sEreuuu o4uo^fi ceptru ua6rro4euuft (12-15 nruu.). flpu ua-
6rrogeuzz cragrltrrr <Jlyua-l2> omz6xu HoopAu,ar rro BrryrpeEuefi ixo4u-
Mocrtr roilyqarucB paBHbillrtr: eo : {3", et : -12".

2. vHroneur{fl orAeJrrigrrx ua6.nro4eurafi or npunoft o-c r.ortpanom x a$e-
MeptrAe xapaHrepr{3yror ouu6ry no nneursefi cxoAZMOCTE, nr.nrovairqyro n ce'6a
nce .omz6nra_cryuaftnoro xapar(repa. Ha {nr. 7 npune4euu, xpzuure (o-c)*
u (O-C)6 <Jlynr,r-12r. Bn4uo, qro K Ko'qy (uuaxo uu4 

"oprudnrou) 
paa6po[

roqert BoBpacraer, tro-BxAtrMoMy, uB-Ba Blrv.rrEnrr rEyrr{.E rpy6u u 4z6{epeu-qzanruoft pe{panqzn. flo yHroueuwo or cpeAueft xpranofi ipe4uexua4paruq-
ur,re oruz6rl4 oAuoro ua6nro4eura.E troJryqarorc.E paBEbrMV.: eta - *7,,i e6 :: aLS!. r. e..trprrMepuo ngnoe 6orutre? qeM omla6nu oo uulipeuuefi cxo4u-
Mocrr ({zr. 7).

Ha o6reHrax <Jlysa-l1> z <Jlyra-l21 onucansrrfi nrer:o4 rrp.rrMoro orcsera
r(oopAuEar 6bIII orpo60BaE r.r trpeABapr4reJrr,Eo orpa60rau n o6qrx qeprax, a
rrocJle SToro craJl ocHoBEEIM r{eroAoM na6nrogeuuft 4aneHzx lrcHyccrBeEEbrx
nocMrrqecHr{x o6rexros. Q^xo1ue 1966 r. Bror MeroA 6rrn ycnemEo rpuMerretr
rpz ua6rro4eunu <Jlyu_r,r-l3). B crreAyroque ro4r,r (1g67-1-g68) ua6rfo4urrco
rar(r{e o6:reftmr, Hax <ftocuoc-159>, oAtrE zB Cuyrrr(noB cepfrr. <Monuza-l>,
<3ou4-4>, <Jlyua-l4>, MaJrafl rrJrarrera ZIHap, <Bou[-6>.

O ua6rro4eul{I( AaJler(ux ucxyccrBeEubrx r(oc}rr4qecr{Ex o6renroe 6rrn c4e-
rran AoHJraA ua XI trrrenyMe ITOCIIAP s Toxuo n ruae 1g68 r. t6l.

Morxno cAeJrarr Eexoropbre BbrBoAbr o uper4MyqecrBax MeroAa trpflrrErx
oTcqeToB ltoopAI{HaT.

Bo-neparrx, ficnoJrr,3yerc.rr Bce BpeMfl ua6nro4euufi - uer trycrbrx KaApoB,
nan 6r,uo paur,rre, upz Sororpa{uponanzu anpana OOfI.

Bo-o:ropr,rx, noJrEocrr,Io ycrpaEego BJrE.rIErre \frcropcvvt, TaH HaR z o6reHr
tr onopEbre sBesAbr [pr{BoA.Ercf upu ua6rroAeH]4flx B OAEy rI Ty ?fie roqHy -qeHrp aHpaEa.

_ B-rperr,rax, 6naro4apa [paHTEqecRI( tronuoMy orcyrcrBuro raauepzre.rrrnofr
o6pa6orxlr, Roropafl cBoAtrTc.fl BAecb roJrbno K otrpeAeJIeEZrc tro[paBor{ (cr4-
cTeMbr reJrecHouaD tro.olopEbrM BBeBAaM, peSyJrr,Tar troJryqaercf osellb 6rrcrpo,
r(oopArrEarbr {o_ryq -6rrm oupeAeJreEr,r rr uepeAaEr{ AJr.E trcrroJrr,soBaEus trpr4-
Mepuo uepea 15-20 uran. trocJre ua6tro4euur.
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- flepeuucueE,bre trpe,MyqecrBa MeroAa Aaror ocEoB a*fr,fr, cct*rar' ero tra-u6onee trepctrer(ruB''r* AJrfi ganrueftmero upuMeEerr,fi rrptr "uoo.r.r*iAane$trx ucayccTBeuurrx HocMuqecftux o6rerros.B aarnrose'Ee aBJoprr crrurarcr trp[srE'rM AoJrroM B'rpa,ur' 6naro4ap-
:".,r;1r:::I:yT{_t B. Cere_puorrry, uo uuzqraruBo u trprr yqacrutr r(oroporo
onura Eaqara Eacrogqax pa6ora.

,(era6pr 1968 r.
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AHAAEM14fl. HAYII CCCP

I,1 3 R E C T I{ fl IT P bI M C H O 1A A C T P O O I{ 3 II AI E C H O ]t O E C E P B A T O P I1'I
Ton XLI .- Xf,II, 1970 r.

TE JIEBITSIIIOHIIbIE HAIIJIIOI EHL{fl MAJIOfi TIJIAHE TbI
1566 I{I{AP C 2,6-METPOBbIM PEOJIEHTOPONI

ru . fi, ,f,o6pottPaotr,tt, lL Mottcctcepurl) B. It. IIportogfiaeo,
C.afepNbcn

40

B,
H.

OuuCsrsarotCx na6nroAeuus rtaloit unagetrr 1566 tr{xap no BpeMfl ee C6ltrE(egufl c 3eu-
nefi rerou 1968 r. ,(,rx na6urogeuflfi ficroflLaonanc.s 2,$-lterponrrfr peQlenrop B coqeralll{Il
c reJreBtrBu6guofi cucteuoft, qTo I6BBOItrJIO BtrAerL I{Hap ua anpaEe MOEIIropa u otrpeAeJIIITb

ero cibeDllqecHrre r{oopnrrEaTbr rro mKaJraM rryJrbTa yllpaBJreEpl.fl TeJrecRorroM MeTOAOM trprl-

;;;#;i;;;;tr;;. A";.T;" Kparr{oe trBrro}Ke'rre }reroArxu u trprrBonnrcn peayrrr,rarbr 
"1q"r:;

[eEfi.s. Cge.naua drienxa ToqEocrr{ ofipeAeJreEtrfl noo^pA_rrHar, noropafi or{a3aJracb paBEor{

\Z -5,.' bc""o aa bn"V 
"o* "uOorn6rri" 

c 12 s.a 13.VI 6trno onpegeleno 50 noroxtesufi
IIHapa.

THtr TELEVISION OBSERVATIONS OF THE MINOR PLANET T566 ICARUS
WITH-THE Z,O-UOrpn REFLECTOR, by 4. P. Dobronra.uin, v. M. Mozhzherin,
i.'j(. prokol,reu, N. S. Cnrri)in.- The obseivations oI the minor-planet 1566 Icarus

;;il,i".t;;'dt.'p.ri"J "r"iir"lpp-r.h 
io t[e Earth in the summer of l gcg are described'

Til;-25:;;i'.. ,uftniio" irith u'T1V-system 
^was 

used for the observations thus- permittirg
io-i..'tf.1. jmase of lcarr.-o,r'the *i.., oI the virleo control apparalus and obtain its
;;b;";f .;;;Ei"ui.i i.or" telescope panel scales by -comparison. rvith reference stars'
""""["ilri.i[.i;;ii;i";;f tli"-m"i[od'a"d res-ults of"the oEservation are given. The accu-

,u.u of coorclinate determination is estirnated to-be 1 2"-5:' " -'-"'Ai i" ;i-f 
-iO 

poritiors were determined ri,ithin the night of lune 12113.

conpeueuutrft acrpocfuatrqecHr4ft rerrecRorl, uMeloql{ft ctrcreMy rosEoIO

orguera I(OopAtrI{aT U Cgabxrennrrfi telenrtal{OEtroft yCTaEoBI(Ofi' IIoBBoJlfiIoqefi

Br,rAeTb IIa a1page HtrHeCI{o[a yqaCToK] sBeBAHoIo He6a I4 I{aBoAI{Tb TeJIeCROtr

Ha I4B6paIIHrrfi O6teHr:, NIOII(ST IIpII o[peAeJIeIIHLIx yCJIOBI{fix I4cIIoJIbsoBaTbCfl

Har( aCTpoMerpuqec,Itl4ft I{HcTpyA{eIITAJIfl IlefioCpeACTBeIlHOrO IIsMepenllfl ItOOp-

Ar,rEaT.- 
Ooott raI(IIx Ha6IIoAeHnft c 2,6-uetpoBblM pe$rlel(ropoM }tpuucxoft aoTpo-

(tuarauecHofi o6cepnaroplll[ AH CCCP [o(aBaJI, qro BoBMo]Itr1o orpeAeJIeEI4e

"qr"prraa*rx 
HoopArrHar rlpflMr,rrr orcqerox[ c rorruocrE'Io Ao 2" -3" ' Srot olr'rt

6rrr zcuonr,BoBau rlpu Ha6JrIoaelrLfr acreporlAa tr4Iap letou t968 r'
Nla;ras rrJrarrera i4*up no npemn c1rwixertrt^ c Serltefi Aa)fie rpfi HaI46oJIb-

ureft cBoeft -frpr{ocrl/I ua-ia 6rrCrpolo ABI4E{eflr{tI ocraercfl o6oeHtou, rpyAEbIM

AJrf Ea6JIIoAe-nns o6r,r-ruLIMI4 cpe4crBaN'IIt lI MeroAaI[I{ $ororpafrlruecHoft agrpo-

MeTptrr,r. Br,rcrpoe ABrrlneHr{e acrepor{Aa I{ el'o MaJIbIft 6;necx SarpyAHflJII[ IIOJIy-

segr,re ero t43o6palr{egr4.fr Ha $OTOnracrI{HI(e Aail{e c 11oMotqbl6 CpaBIII4TSJI6IIO

noporHo(bopycrrx rerrecnono; [1]. B csseu c Drtr{Nr ro rpocb6e tr4ucrilty:ra teo-

perrdqec^oft acrpoH;;;; AH CCCP 6r,rno peureuo oprl*{BoBarb rra5rrro^eulrfl

Irl,,upu Bo BpeM; ero upu6nu)fierrr,rrr x Seune B trIoEe 1968 r. na 2,6-uerporou
perfnenrope c r[cnoJrr,BoBarrr4eM MeroAIIr{II, paspa6oTaEsoft gnr IIOSI4qtrOEEbIX

Ea6rroAe,rrfi 4atexlrx r4'KyccrBer{Er,rx Hoc;,nn""nr* o6re*ros [2].
I4ao6paxen[e yqacrna sBesAEOro Ee6a, [oJIyrIeEHoe B ITIaBIIOM {Onyce

p",Ioa"ropu (F :"rc ;, rror" ,pa,,n 70') c roMolq'rc reJreBrrBr4og,ofi rexgu-



I4iU' flepeAaeTc.fl Ea TpI{ MOIIIITOpa, yCTaEOBJIeEIILIX B IIOMeilIeHt4I,I qeHTpaJIb-
rrofo rryJrbTa ynpaBJreHldfl TeJlecftotra. ABa MoHI{Topa, I4Melorq],rx HI{HecKorrbI c
rocJrecBeqel{r4eM, upeAHaSIIaqeHbI AJrfi Br{syaJrbEbrx Ha6JrroAeIII[ft, TpeT],rfi -
AJIg {oTorpa{IlpoBaHl,I.fl. B qeurpe or(paHa HoHrpoJrbrroro MoHr,rropa HarreceH
r(pecT, Ha fioTopbrft ToI{r(I{Mr4 ABr,r}fieHrrfMr{ TeJrecflorra trpl{BoAr.rTcfl I4BMep.fie-
MLIfi o6bexT. f(oop4unarll o6lrenTa B Her(oropofi uncrpyuelrraJrbHofi cllcreMe,
ROTOpa.fr B I{AeaJrbHOM CJIyqae CoBrraAaeT c Cr4CTeMOfi BrrAr{Mr,rX HOOpAT{IraT,
oqIITLrB arorcfl c l(pyroB Ha nyJrbre yrrp aB Jreurrfl . fl onp an nu rrrrcTpyMeHTa Jrbr{oft
cr4creMbr r(oopAlluar orrpeAeJrflrorct lrg na6nrogeurafi ouopnr,rx BBeBA.

Ecr,u A, D - orcqerhr qra$ep6.raroB rrpr4 rraBeAeHrrr4 Ha oupeAeJrfleMbrfi
o6rexr, a A*, D* - orcqerbr rrpr{ r{aBeAeHr{I4 }ra olopHyro BBeBAy c r(oopArrHa-
TaMr.r cL*, 6., ro xoopArrHarbr o6rerTa a, 0 oupegeJl.flrcTc.fl cJIeAyIoqr4Mr4 pa-
BEIICTBAMU:

a. : a.* -l A - A" : A+ (o. - A.) : A + LA,
6: 6. -l- D - D. : D + (6-- D'): D )- LD.

Ha6;nro4euufl Aaror Br{AI{Mbre rroJroxreHr{.rr, rroaroMy B4ecr c[*, 6o- nu4uur,re
r(oopArrl{arbr ouopnoft BBeBAbr, I4 noopAl{Harr,r o, 6 o66exra raxE(e 6y4yr nra-

nI4MbrMr{.
Tlncr:pyueuraJrr,Hr,re rorpaBrur AA : q* - 1t*, LD : 6* - ,* AoJIII{H},I

6r,rrr ucnpaB JreHr,r sa 4Ia{{epeuqrraJrbrryro pe{panqraro (ualreuenrae peSpaxqnr
Melr{4y roqnaMu c KoopArrrraraww A, p u A*, D-).

Brrroguee He orpaH[rrrrBarbc.fi o4noft anea4ofi, a BB.ETr ABe - qerr,Ipe BBeB-

nbr, pacrroJroTr{euHbre paAr{aJrE}ro-cuMMerpuqHo orr{ocr[TeJrrno o6renra. Tor4a
nblrpanmra L,A tr LD 6y4yr coo6o4ur,r or BJrIrflHIr.tr 4ra{Sepeuqraanr,uoft pe$pan-
quu. flpra Dror{ r{crrrroqaercr ranx(e Blrrtnurte 4ratfSepeuquanr,nofi flpeqeccrrlr,
Hyrarlr4r4 u a6eppaquu, lL Alrfl orropnr,rx BBeBA Mo?r{rro 6parr cpeAHI{e KoopAr{Ha-
Tbr r{a HaqaJro roAa; r(oopAr{rrarr,r o6reHra c ranr{Mr4 Buarreul4flrru r{rrcrpyMelr-
TaJrbrrErx noflpaBon rax]r{e 6ynyr cpeArrr{Mr/r, orHecelrHbrMl4 r( paBlroAerrcrBrrro
Hasara ro4a, Eonee roro, npl{ Tar(oM nu6ope orropHblx BBeBA, ec,nra o6.rracr:r,
ne6a ue cJrl4rur(or{ 6.nuana K [oJIIocy (npuuepuo Ao 6 < 60o), nourz rIoJIHocrbIo
yrrr4Tr,rBaercfl paaluque B peAyrqr4qx AJrfl o6rexra rd BBeBA Ba rIpr4BeAeEIde K
IIOpMaJIbHOMy paBHOAOI{CTBI4IO,I4 MO}I{EO trOJII'BOBaT},Cfl KaTaJIOI{HbIMI{ I(OOpA\l-
rraraMl{ onopHbrx BBeBA rr ttoflyqarb c Hr{Mr4 troJlo}r(elrr4fi o6rexra orEeceEHbIMr4
x paBHoAeHcrBrrro 1950,0 6es sc.flrlrx AorroJrHrrreJmnrrx pe4yrqufi.

H a6ruo4euu.rr cJrararorc.s rra cJreAyrorqlrx ara[oB.
1. Orucranue o6reHra rlo ero ABr4)I{eHI4ro ua Sone BBeBA.
2. Vctanosxa o6teHta Ha Hpecr c oAHoBpeMeuuofi perI4crpalll4efi npelrenr't

rreqaralotrtrr4M xpouorpa$ou u cqtrrtrBauldeM KoopArrnar [o qu{ep6nataru
Ira fiyJrbre.

3. I{ane4eul4e Ha orlopHble BBeBArI AJrfl onpe4eJlelrrrfl nolpaBon r{Hcrpy-
nteuranr,nofr crrcreMbl ItoopAl{Har (4o ra uocne HaBeAerrr{fl na o6text).

,{nr uoracxon ueo6xoql{Mo rrMerb [ocraroquo uogpo6nyro a{eruepll4y o6r-
exta. flpra ua6rro4eurarx tr'lxapa Mr,r troJIr,BoBaJIrIcb a$eueprgofi , orrulrcreuuoft
upo0. C. Xeppuxou (ttarlr{op:uufr.cxufr. yHrrBepclrrer, JIoc-Au4xenec) cEerII4-
aJrbrro 4ra Hpr,rnrcxofi acrpo$zausecxofi o6cepaaropvru v. r.w6eaHo rrprrcJlalr-
nofi nau. B ueft [arorcff rotroqenrpr{qecnIte rroJro}r{eHrlfl tr{Hapa Ha Ha)fiAtlft qac

r4, npoMe roro, Bblcora ero EaA roprrSoEToM.
flo ycnonraxM rroroAtl na6,lrro4enlrfl yAaJrocb rrpoBecrl{ ToJIF,Ko B TeqelItre

o4uofi uosr 12.VI 1Q6B r. B aro npeua I{Hap uaxo4rlJrcfl I{a paccrofl}rlrl4 oKoJIo
8 lrnn. ww or 3eunlr, o)r{rrAaeMa.s BBeBA}ra.fl Berr4qlrua ero 6rrna oltoJro 157n,

cnopocrr, ABr{}r{eurrfl cpeAl4 Bnea4 0",6 B ceRyHAy.
flonr,rrxa c$ororpaSnpoBarb I4Hap e ary Hoqb na 4noftuont

Bolr acrporpaSe oxaaanacr 6eaycneurnofi .

40-cauruuerpo-

IIa anpaue HI{HecHorIa reJIeBI{BI4o}Inofi clacreltblr coqJleHeuuofr c
poBr,rM petfreHropou, tr4nap 6r,rn o6napy]Helr B nepBylo ]I{e Mrruyry

25 llss. HplrMcHort o6cepRar., r. XLI-XLU 401
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<Dur. 1. @otorpa{ur c orpaua KlrEecr(otra, tronyqeEuag B 22h52m45s MocxoBcxoro EpeMeEB

llao6paxenue I4rapa B BrrIe rpex roqrr[ cJrr,rBlIrl4xcff Tose( EaxoAr,rrcf aonusra qentpa na4pa

Ou oraaanc.rr rrecr(oJrbr(o .spqe, qeM olxuAarocb, 14 6taro4ap.a ABIrlr(eEIrro Ba-
Meruo Bbr4eJrflJrc.fl cpeAl,r oxpy)fialorqlrx BBeBA. B reqenue 3 sac. na6.nrogeuraft
6reon Izlxapa cnoJrr,Ho-El[6ygr cyqecrBenuo He trBMerrr{Jrcfl.

Pr4 na6rro4euzft cocrovrr rrB ceMr4 r(oporr(r,rx cepfifr. uo 5-6 orcqeroB B:

cepufr. Bcero cAerrano 37 nane4euzft na ?lnap gra r,raMeperr(fl KoopAuuar.
Ouu couporo)fiAaJrl{cb trrecrr,Io cepnflMrr na6nro4euufi onopnux BBeBA, rro trsTb
BBeBA B xar*4ofi cepvfir, AJrfi orrpe[elrenvrfl. trotrpaBor( uucrpyMeuranruoft cn-
creMbr. Cnucox oroputrx BBeBA rpr4BeAer B ra6t. 7- 

T a6ruqa L

HoMep
AGK, ,,rl a 1950 4 1950 6 tgso619i0

+77'22'39',,7
{8 50, 5
4620,0

77 53 55,1,
78 33 20,{

19 55,,1.

tBt€I I Ms

77"'1,L6
7 7'74.7
77'LLg
77'L24
78"1,25
73"4.26

5h[Lm44s,6L
L5 35,45
21. 09,26
28 16,93
28 42,49
30 04,03

78'127
78"128
79"170
7 9" 1.7 4.

75" 1,72
79" 1"73

5h32m49s,32
38 ,l,g,17

n I z4 1;JJ
38 23,36
40 4.1.,64

5 49 04,23

+78"57'00',9.
78 t3 59,9
79 35 57 .1,

t8 24:,6
LL 48,0

+79 19 51,0

L07t3
10,5
9,9
9,5
9,2
718

l0nr8
8,5
8,5
9,8

11 ,4,
1.1,1.

O4uoepeueuuo c BrIByaJrr,Hr,rtrrl4 TeJreBrrBI4oHgrrlru lra6"nroAeHr{flMr{ ycra-.
EoBI{a rIoBBoJLrIJra Becrl{ 0ororpa$raponanrae. Bcero 6rr;no cH.aro ABe ceprrr4 r{aA-
poB, B nepnofi cepl{I,r qerr,rpe HaApa, no nropofi rpu. rlro6rr Br,rAeJrl4rr, Ha crruM-
rax nao6pallteHr{e tr4napa, orfl[qarotrIeecfl or BBeBA ToJrbno cBol4]r ABr{}r{eHtreMr

402

t



50

I Dfiao

o

bU

y'A 
Boo

+s

-20

@an. 2. I4aMesesRe uncrpyMerrraJrrruhix trotrpaBon B xoAe Ea6rroAernft
Snaqesla.a rorpaBHI'r AArear fIo SBeBAaM 5 14 8 BBavMI{o rlepeHpbrBarorcg, rrosrotry

[JIf IIAUI'IAIIOCTI,I IIOIIPABHff IIO 3BE3AC 8 O6OSHAqEHbI TEMHbIMII ITPY}fiHAMtr

r{a}r{Ar,rfi KaAp cr{I4MaJrcfl c rpeMfl aKcrro3l,rql7rft\rv. flnuinyqufic.fi o66efiT Bbr-
XOAI4T NPII STOM I{A CHI4I{I{E B BI4AE TPEX TOqEH, A BBEsAbI _ OAI4HOqHbIMI{ TOq-
HaMr4 (dlur. 1). ,{"ua xapaxreprrcrlrnu onruqecr{rrx Boar\{o}rruocrer:t cucreMr,r re-
JlecHorl -f- terenrzaraoHEarr ycraHoBl{a orMerl4t\{, qro BrroJrue qerr{oe rr3o6paE(e-
Er{e o6tser{ra rolyqaflocb Ha {ororrJreHHe upr.r $ororpa$uponauuu c aHpaEa
Hr{IrecKo[a BCero 3a. 2 cex. Curauxra [eJraJrvcb c qr4cro r4JrJrrocrparr{BubrMu qe-
rrMvr., Eo B AaJrrHefiurelr 6r,r.nz ucnoJrr,BoBaHbr AJr.s onpeAeJreHl,rfl rroJlo?r{eEzfr
trInapa.

t2 mrcnn tr4xap uaxograJrcfl B onoJronoJrflpgofi aoHe (6 : B0'), ra ero o6cro-
flTeJIbcrBo B Srraql4TeJrruoft creneHl{ ycJro?r{HIa.rro o6pa6orr{y rrpflMrrrx r43lrepe-gufi Hoop4raHar, rlocltoJrbr(y npr4 TaHr4x Bhrcor{r4x cnJroHeHr{flx peAy6qrrr4 oqeEb
6rrcrpo I4BMeHfl rorcfl c I4BMerreHI4eM HoopAr{rrar.

Hor4a rc HoopArrHararrl4 c{rrur,o, 0iru*,0 ouopurJx BBe3A 6r,rnr,r nr,rsr4cJreEhr
r4HcrpyIt{eHTaJIbHbIe rIolpaBKI4 Alrrur.o lt AD1e66,s AJr.rr Ha}r{Aoro HaBeAeHIrfl Ea
SBeBAy, Bl;lflcHl4Jrocb, uro A,4rn68r0 lr3MeHflercfl co BpeMeHeN{ r{ or BBeBAbr H
BBe3Ae, a ADrruu,o rrpar{Trrrrecnrr ocraercf nocroannoft-({lrr. 2).

Tt Co}ITaJIeEIaIo, qacTl, SBeBA BxoAI4T ToJII,Ho B oAHy ceplllo, I,I aTo SaTpyAIIIIJIo
rrcrloJIr,SoBaEI4e I{x. flpanrrauecHtrr, BrraqeHr4a uoupanox Alrnur,o orrpeAeJrfl-
Jrr4cr, no rxecrr4 BBesAaM, r{oropr,re BxoA.frr no mpafiuefr t{epe B 4ne ceprarz. Itan
BUAHo ua rpa{lrna. ({r". 2), e upenerax orurz6bn zauepeurafi Alrrur,o N,ro}nuo
cqr4rarb .nlruefinofi rfyrnquefi T r d.

Ha ocHosal{[I4 eroro rpa$zHa ({rar. 2) 6nrn noc,rpoerr BcrrorrorareJ]br{Erft,
4aroqzfi qepe3 KaH{Aue 20 MI4Ir. BpeMeura na6nro4esrufi auaqeHr4fl rrorpaBKE
Alrruu,o B 3aBr4CrLl\{OCTI{ OT Cn.rrOnenr.ri. I4cnolmre SEarreHr4fl rrolpaBKr4 A1 ,ou*.0 n
Kalr(AoMy orcqery no opArznar I4 Hap a onp eAe Jrrr Jrr4cl, no eroMy rp aslrHy uure'1ito-
JrlrpoBaHrrelIJIo apryr{enraM Tnunp ra D. flonpanHu ADrnur,e cHI{Nr&JrI4cb c rpa-
Quxa (Qllr. 2). Sareu 6rrnz onpe4eJrerrl,r KoopArrrrarbr-I4ilipa, rr'eceHubre n
cpeAIIeMy paBHOAeHCrBrrro HaqaJra roAa:

ct1s68,o : A + A1rnur,n,
6rgoe,o:Dl-LD 1,6s,o,
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Ta6nuqa 2

I{rour' 1908, IU7' 
I

I,IroHbae68,l q1e506 rgbo

5h32m3bs ,1
32 4L ,3
32 4L ,3
32 49 ,3
32 57 ,5
33 03 ,8
34 58,3
35 05 ,3
35 {0 ,t
35 L7 ,4
35 2L ,7
36 44 ,6

| 3648,0
| 3653,8
l:zor,a
I az to,o

6 rriso

+78'30',53',
3t 24

3124
31 55
3225
32 49

3S 44
40 i4
40 21.

40 45
41 04
45 45
46 02
4624
46 50

47 21,

Ta6.rllqa 3

t2,80556

,80656
,80708
,80764
,80810
,80880
,8L7il
,8L825
,91950
,82043
,82L02
,82935
,83014
,83073
,83131
.,83L92

5h24m57s ,6
25 A4 ,o
25 09,3

+7r.or17,ll ,r,uroorI
o( 55 ll ,85168
02 18 ll ,8b168
02 34 ll ,8524t
02 s8 ll ,B5izz
oB 24 Il ,8b386
0s 03 ll ,86435
oe 3r Il ,864e4
ro zo ll ,86535
ro 54 ll ,86602
11 rs ll ,86647
16 b2 ll ,87368
17 tB ll ,87414
1,7 40 ll ,87470
1B 05 ll ,87535
18 30 ll ,876r5

trOCJre qero fi l(alxAoilIy IIOJIoII{eEI{IO rrpr,r6aB:rerra peAyl(qll.rl 3a [peqeCCIIrc

trJrrr trpr4BeAeHl{f It IIOpMaJIbEOMy paBIIOAeIICTBIIIO I4 [OfiyqeEbl I(OOpAIIEaTT',I

orruo,o, 6re5s,o I4Hapa' rrpraBe4eEEbre B ra6:l' 2'
'" tibco"frrro, ceAbMyro cepnro r{Bl{epeHl4fi, Roropyrc I4B-Ba crycrusuefics

O6naqsocru yAaJlocr, flplIBflSarL T9JILHS H o4nOfi onopuoft sBeBAe' ua o6pa6ot-

ItI4 tlptrmJrocf, ucHrrcqllTb.
oororpasuqec1[e r(aAp]I c tr4napou r4Meror uone 10'Id He coAep11tar Hara-

"o*"io-Ju"aA. 
Ans o6pa-6orxz arrl* cr.raonHoB Hyllillafl o6uactr 6rrua c6oto-

"p^6"po"ura"c'40-canrrrr\{erpoBbrx{ 
acrporpasou. Ilpra 40-ruuuyrnoft excuo-

BI4qIlI4 Ha frJIacTI4HI(e BLIIIIJII{ IIOSTI4 BCe BBeSA6I' BI4AIIMLIe Ha TeJIeBIISI',IOHI{EIX

,cEr{MHax. tr4auepeuueu IIJIacTI4HIII{ na upu6ope CUfi-5 uo;1yrleHbl IIpfMoyIoJIb-
fibre HoopAl{traTbr Bcex BBSBA, npopa6orae[Il4xgfl oAEOBpeNle11Ho Ea [JIeHHe I4

Ea rrJIaCrI{HKe, a TaH}fie CIIeqIIaJIrI{O nr,l6pannr,rx o[OpHbIx 3BSBA. flpruOyrO'nr'-
Uiru *oop4rgaTrl l4gapa B CI4CrelIe IIJIaCTIIHIIII N'IolItHO 6rruo 6rr OlpeAeJII(TL

aHa[trTUqeCr(II]vI IIyreM Ha oCHoBaHI4II I43]IepeHuft ZHapa I{ Ipy[11bl SBeaA Ha

Or"r*" rn rnanepeUrft.r,ex1r1e BBSBA Ha IIJIaCTIIIIHg. VVUtrtnaf , OAHaI(O' qTO IIO-

JIOII{gHIIfl BBeBA Ha TSJIeBI{3I4OHI{bIX CtrlIl{ftax I{CKa?I(eHbI OUI46ItaMU I{B-Ba SJIeIt-

TpOMaTHI{TrrOfi AUCTOpCIII4, 6r,rnO npr,ranaHo, qTO npoqe I{l{aAe}I(Hee orrpeAe-

,i6 ,roro*enne'tr4rapa 11a rIJracTI{rrKe [poenTl4poninueu. ,(,nx a1oro (a)r{AIJft

HaAp 11poeKTI4poBaJrc; c [oMotr{bro $oroyne.nuu;gLTelrfl Ha qepre]11, uao6paxaro-

,1rfi u'6o.nnurbu Maclxra6e llauepeUusrfi yqacrolt trrlacrldg*u' uo46uparocs

tr{ronr' {968,
UT

25 L4 ,4
25 18 ,6
25 25 ,5
26 52 ,5
26 58 ,8
27 09 ,B
27 20 ,4
27 26 ,6
28 50 ,4
28 58 ,5
29 04 ,3
29 09 ,ij
29 tti,0

bh23rng7s ,99 l+78
28 09, 29

28 10, 59

28 t4, 49

28 15, 80

28 L7, L2

28 38, 04
28 38, 93
23 40,24
28 4L,56

11,,n,",,.ll "''
4 1950

12,82521

,82531
.,92ru3
.,82574

,82586
,82598
,82819
,82830
,82842
,82859

,azazr lr
.s2883 I

,szaot !

5h.rgm42s ,65
28 44,39
37 39,89
37 41,32
37 42,99

I az s:,ea
I az rg,as

37 59,81
38 01,02

+78''16',25',,5
16 30,5

48 54,8
48 59,'1"

49 04,1)

49 35.3
49 56,3

50 01,8
50 06,2

ll
'14',I0",911 12
1416,0 ll
14 zo,1 

ll
{4 33,7 ll
t4 38,8 

ll
1"4 45,2 ll
16 04,5 ll
{6{02 ll

16 {4,7 
ll

16 21,0 ll

,87874
,87885
,87968
,88023
,8803ti

,88047

6 lgbo
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(Dur. 3. Cpasnenue ua6lrogeulrii c a$erleprgoii

CBcTILIe Hl)y1r(}ttr - 
lrpfrllbrc TeJIeBtrsI,IoHHbrc uSMepeHl{fl }ioop[I{Ha'tr TcMIIBIe - uSMe-

pelrlre reJrcau3uolrsbrx $ororpa{uuecxtrx cIruMI{oB. Macrura6lr Aa I,I Ad oAtrHaHoBbI,

nocHoJrbHy nplr 6 = 80' 1s - 15"cos ii = 3"

coorBerc.lByroqee yBerl4qeHue, 6nutrtafrutue r l4napy 3Be3ALI coBNIerqa,III{cb

Fral4Jryqull{t\{ o6paaou, Ir noJlo}IieHue I4xapa orN,IeqaJrocb }Ia qepTe}I{e. Eraro-
Itraprl ror\Iy sro Ha Bcex r(aApax tr4Hap HaxoAl{rcfl B l{eurpe, rAe Arrcropclafi
rOO6qe HeBeJlI4I(a, a BBeBALI O'l'CTOr{'lt ne 6Olee rIetrI Ha 2'-3'OT HerO, BJII4rIHI{e

Ar{cropcr,Irr Ha rroJro}fleHua l4napa, noJryqeHubre npoeltrl4poBaHI,IeNI, He clroJlr)

cytrlecTBeHHo, xoTfl BCe-TaI{I{ Ba}reTHO, HaH ATO Bbl.flCHI4JIOCb rIOCJre O6pa6O'rxu"
llocne roro HaH 6r,rtu onpeAeJreHbr np-sN{oyI'oJIE,}IIJe I{oopAl4uarti 14xapa

Ha rrJracrl4Hxe, cdrepuuecnr{e HoopAl4lrarbr ero Brlaltr{cJrttrrrcb o6rr-Iultlltt xteroAa-
ura dtotorpa{uuecnoft acrpo}Ierplru. llo ItaiI{Aor{Y naApy o6pa6otanr,t neaa-
BIIcun[o Bce TpII Er{CnoBI,rIII,III, Ba r]Clt.rjIorlCHIle-[t HaApa J\& 6, na I(oropoNI ABa
uao6parrieurna tr4napa coBrraJrrl co anea;1oli, I4 l4crro.rrrBoBal-Io roJlrlto oAHo r{3o-
6parrreurae. Bcero, rant{r\{ o6paaorr, noJryqeHo 19 {oTorpaSra.rectrrax reJIeItr{3I4-
oHurrrx rloJro)tieHl4fi. B o6pa6orHe {ororpac[rrqecl{I4x HaApoB ilpuHuilIalra yqa-
crrae JI. tr4. Ilepusrx.

C{eplluecHne HoopAr4Harr,r ro r4al{epeurrflNI ItaApolr ItbruI{cJIeFILI n I4ucT ury-
re ,eOperr.,eCnofi acrpoHOIILII4 Ha N{aIIIIZHe BDCi\{-3. Onr.l npraee4enbr e ra6n. 3.
Cpanu-euue Ha6rIoAeIII4fi c a{etuepulofi C. Xeppnxa ilpeAcraBJleHo }Ia r[ur. 3.

ItaH ur,r ylrie HeoAHoHparHo y6elr4attucr, upu o6pa6oT'He ua6go4enl4fr I{c-
I(ycCTBeHHr,rx KoCtII4rreCHr.rx O6tenrOB, IleToA IIprIlloro oTC.leTa HoopAIlIIaT Aa-
er 6onee Br,IcoHyIo roqHocrb, rlenl d)ororpa(tr'rponauue c ilpl{rlel{eHl4er{ aJIeK..

TpoHHo-onrlrqecrrofr rexul4ltu, r. e. SOfI r4Jrtr{ re.rreBl4AeHl'{fl.

Paa6poc orcqeroB r{oopArrHa.r I4xapa BHyrprt cepl4l4 cocraBJrfler, Han cBr{-

AeTeJrbCTByer (tur. 3, ot2 40 5" no Itall{Aofi ItoopAllHare, otrru6na cxoAI{i\IocrII
cepwft oT L go 2" . Cxo4Uuocrr, {otorpadluueol{I4x reJIeBI{3I,IOI{HLIX [oJIo-
?rieHl4ii BHyrpI,I cepl{Ll npl{MepHo raxafl H{e, I(aK B CJIyqae Ilpflr{llx I431\IepeHI{fr.

noopAr4HaT, no corJracl4e cepzfi r{e?r{Ay co6nft lopaBAo xy}I{e, rlro 06brlcHtreTctr
pa3rurrl4el{ OCTaTOTTEIOfi 0[1146III{ Erz.CTOpCtlyr [pL{ npl4Bflane I{ pa3HbIN{ IpynlaM.
3Be3A.
23 gexa6pn 1968 r.

Jluteparypa
1. H. C.9 e p nu x. En.r.n.rr. tr{TA (n ncuau.I) .

2, P.P.Dobronravin, V. M. Mozl:.zherin, V. l(. Prokof yev,.
N, S.Chernykh. Space Research, IX. Proceedings oI The ninth International
Space Science Symposium. Tokyo, 1968.
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I,I
Tou XLI -- XLII, 1970 r.

TIPI4MEIIEHI{E CI4TAJIJIA B ACTPOHOMI4qECITO}I OITI,IKE

I. M, II onoo, M. B. II onooa,

flpunegenrr cnoftcrsa cre(Jra JIH-5, n,rarreEoro fiBaprla, coBercr(oro Marepr{aJra c Ey-
ngnnrnr xoa{{zqueuron pacmupeElrr - curaJrJra rr aMeprrxauc(oro }rarepr.ra.na CER -ViT. Cntaa,t pexoMeEAyerca trcrroJrEaoBarb AJrfl Bepr{aJr reJrecxorroB, r oco6esrocrn
Enfi BepRaJI coJrEeqrrbrx reJlecftofioB. Onucarrr IraroroBJreEtre 6o.rrr,ruux Bepr{aJr go L,l at
B Arrarrerpe r{3 clrraJrJra, MeroArrfia m.nr.r![onxlr rr rroJrrrpoBxrr, [oArrepxEyra Eeo6xoAuMocrr,
mJIITQOBT{I{ rrySsrperr Ea troBepxEocTlr crrraJrJroBoro 3epr{aJra Ir l{ctroJrb3oBaEr{e l{EcTpyMerrroB
Ea orloxcr.IAuorii clrorur g.ra rouxoft mulrfonxu. Heo6xo4uruo qrrcrrlTb cMorssofi troJrr.rpo-
BaJTL,EI{n, trcrroJl},ByeMr,Ift rpr uonlrpoBfie, sepe3 Ka}r{ABre 2-3 saca. BoaMoxso r{BroroBJre-
EEe trJroc(ocreii u c([epnvecxrrx noBepxrocrefi ua crraJrJra c orcryrrJrerug]rrr or ugealuot
IroBepxrocrlr Ee cBr'Ime ?tl8-?\116. He ua6,rroganocb Er{Rartrx lralreuesflii Sopntr rroBepx-
Eocru r{B-Ba xone6asuft reilrfleparypr,r Bo Bpeilrfi (pr.rrypr.raaqrall u norrporr.fi.

TIIE APPLICATION OF SYTULL IN ASTRONONIICAL OPTICS, by G. M. Popou,
M. B, Popoua.- The properties of glass JII(-S, fused quartz, sytull - a soviet material
with a zero thermal expansion coefficient and american material CER-ViT are listed.
Sytull is recommended to be used for telescope mirrors and especially for solar telescope
ones. The fabrication of large mirrors, up to 1,1 m in diameter,bf sytull is described. The
grinding and poliqhing procedures are described tvith the emphasis being stressed on the
grinding of open lubbles on the surface of the sytull mirror and the using of epoxy resin
tqols for fine grinding. The pitch lop used in polishing is to be cleaned every 2-3 hours.
F_lat-and spherical surlaces may be made of sytull wlth defects not departing from the
itleal surlaCe by more than l,/8 I l,/10. No chanfes in the shape oI the surface are observed
due to temperature variations during figuring and testing.

flosrunmuficfl B rrocreAHee BpeI,Ifl NreJrnonprrcrarrlaqecxr4ft ]rarepr4aJr c
EEBI{I4I\{ roe$$uqrtenTor{ TenJIoBoro pacuupeHr{E, r43BecrrrBrfi rroA HaBBaErreM
ctrTaJrrra, npeACTaBJrfleT BEasl{TeJrbHr,rfi r'rHTepec AJr.E acTpoEor,rl,IqecK]fi onru-
xu (auaror[su],rfi Marepr4ar noilyqerr EeAaBrro B CIIIA [1], rau oE rdaBecrerr fian
CER - ViT). B ra6r. { npr4BeAeEbr BHaqeHrrfl xoa{sr,rqueura rerJroBoro pac-
mr4penr4.rr d, l,tfl ctrrraJrJra, rrJraBJ]enoro r{BaprIa, crenJra JItt-5 (6nueHoro H
rupeficy no xoo$Suqr{errry rerrJroBoro pacurrpenr{a) u CER-ViT.

Cara,nn
fltaurcnltii RBapq .

Crenro JIIt-S .

CtrR-ViTR

-t.f O-z*1:. tO-'
*32'10-t
*t'to-z

+.tO-,+Z.tO-,
*35' t0-z
*t'10-z

6eoqueruoro nra-
MaTepI[aJIa AJI|

+1.10-7
4.10-1

-l-34'to-t

-0,3.10-?
B uacroaqee BpeN{rr cr{raJrJrbr Ee rraforoBJrrro.tcrr B BrrAo

TeptraJra, rrTo orpaHrrqrrBaeT rrx I4crroJrbSoBaEtre B KaqecrBe
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JIr{E3, npI4BM llt T. Ir., EO OEr{ MOryT Ilpr{MeHflTr,cfl [\Irfr. rrpeJloMJrflroq,eft otrTflr(u
MaJroro paBMepa. Cnran,nr,r qenecoo6paarro r4crroJrr,BoBarb B ocEoBHoM AJrf Bep-
xaJr acrporroMuqecxr4x r{EcrpyMer{Ton, n oco6eurrocrr( coJrneqgbrx. B [2] co-
o6qaercx,.rro s CIIIA rrraroroBJreno Bep(aJro ua CER - ViT 4lralrerportl 1aa.
B uacroxqee BpeMfl Moryr 6rrm uonyueHr,r BaroroBnr{ curaJrJra 4uauerpou 6o-
nee 1,5 n,,

B ta6r. 2 upune4euo Mar(cl{MaJrbrroe orcrynJreur{e or rrJrocxocrt B nnil,
(a nepnou upra6numenutr aro - crpeJlr(a nporu6a) AJrfi BepHaJr r{B cr4raJrJra,
rilaBilenoro HBaprIa, crenrra JIlt-5 u CER- ViT(R), a nprr paanuunoft paauocrrr
:teMlreparyp Al nrem4y nuqeaoft ra rr,r.nrnoft floBepxHocrrMr/r, BbrqncJreHrroe IIo
MeroAy I. A. MaHcyrona [31.

Ta6luqa 2

CreH.no JIlt-5, o:34.L0-7 cu, l:D:['.8 Cr,rranr, cc : 1 ,0'10-? cn, l'.D : L;8

300
,500

1000

300

500
d000

0,L02
0,L7
0,34

0,0063
0,010
0,020

-0,0010
-0 , 0017

-0,0035

1,02
1,70
3,4t)

L0,2
4.7 ,0
34,0

fllraarerr,rfi nnapq,
a:2. L0-1

l:D:1,:B
c"tL

a:3,5'L0-1 cu

0 ,105
o,1"75
0, 375

o : 0 ,05' L0-1 c,tr,

0,00015
0 ,00025
0 ,00050

0,063
0, t0
0,20

CER - ViTR, I:D
o : -0,35.10-7

-0, 0105

-0,0175
-0, 0350

0,750
1-,25

2,50

: t:B
c4

-0,105
-0,r25
-0,250

0 ,0033
0,0055
0,0110

o ,0105
0,0170
0 ,0350

0,00001 5

0,000025
0,000050

0, 033
0, 055
0, 110

0 ,33
0,55
1 ,10

L,L25
I ,875
3,750

300
500

1000

0,0015
0,0025
0,0050

34ecs - roJrqrdrra Ar{cna, D - ero ArraMerp, a - fioa{+rrquenT Tetr-
.,'IoBoro pacurrpeHr4fl. Ornroueuue or rrrrocnocrr4 {0,07 nnn Ee Mo}fier
ucrloprrrrb uBo6palxeur.{e, rroJryqeflrroe B Drr{x cryqa.flx. flpone4ennrrfi
n Itpr'rucnoft acrpo{razuecrtoft o6cepnaropzu orrbrr roA pyr(oBoAcrBoM
H. B. Creruenno co cSeprauecnltM cr4raJrJroBr,rM (CO-156) Bepr(aJIoM c D:
: 300 Jw,tL lr I : 50 ,un [oHaBaJr, rrro rrarpeB o4noft troJroB\tglr Bepr(arla Ao
,40" C (teuueparypa 4pyroi croporrrr 4' C) ue BJrr{.rrer BaN{erEo Ha KasecrBo
uao6pameur4rr cBerflqefics ro.rxn.i Cnoco6noctb cr{TaJrJra coxpaEffTrr lrprrAatr-
HyIo eMy {opny 6rrna raxme rpoBepeHa rra MaJroM (D : 70 tLttL, I : 70 nn)
c$epnuecnoM Bepnarre raa CO-l56: orrr4paBrxeecx ua Hpafi 3epnarlo 6r,rno ge-

'{opnuponauo curofi 30 rce, pacnpeAeJreuuoft ua rpu roqrtu, orcroflrqr4e Ea
35 nn or qerrrpa B Teqentre 22 ll.ecaqes; aror onrrr 6nrn rrocraBJreu f . A. Mo-
.EtrEbIr\,L Hraxaxrax ocraroqErrrx 4e$opuaqrafi se 6r,rro o6uapymeno trpu I{ctrbl-
'f,aEI4It IIOBepXEOCTI{ TeHeBbI}I MeTOAOM.

O4uaHo Brre4perrrrrc cnraJrJra rrpe[.flTcrByrcT cJreAyroulrae o6ctoRTeJrbcrBa.
l. Olwwte uyaupeft B Macce cr{raJrJra CO-156 (ua uo.nzposannoft rroBepx-

uocTll AtrarlrerpoM 300 atn, rrMeercfl onoJro 30 acHprrnuu4xcfl rryalrpefi, gualtet-
poM Ao \ nn; arpoqeM, Eror Alrcn .rrBJrflercfl ogrrr{M r{B xyArrrrrx tro uyablpuocrtr
trrB lrMeroq,I4xc.E B EaJrr4qllra. Harua rlofrr;ITxa BarroJrlrflTr, BcnprrBltrr4ecfi tryBLrpE
:auoHcr,rAHofi cMonofi u Soc{ar-qeMeHroM He yBeHqaracb ycuexou. flyalrplr
((pacrroJrr4poBbrBarcTcfi) B Ilpoqecce troJrr{poBntr, or(oJro r(affiAoro nyarrpa o6-
paayercfl yrry6renue, paccel4Barorqee cBer.
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(Dzr. L. Te,necron-pe(pJrenrop c curarrno-
B6rME Sepl(aJraMrr

2. ,(rurerrnufi xaupuauufi upo-
qecc ur,nu{oBKI4 I4 noJrlrpoBKrr rro cpaB-
HeHI4rO CO CTer(JrOr{; rroflBJrer{rre Eerrpa-
nu.nrsoft 6yrpucrofi noBepxHocrr{ rrpn
Toquofi AoBoAKe, qro Ire uoBBoJr.fier tro-
ryql4r6 rorrnyro {opry troBepxuocrrl
[pu o6pa6orxe cl4raJrJroBErx AncHoB
Tp aAIIr{I4OHrlbrM MeTOAOM, r{CfrOJrbSyeN{br1\!
npI4 o6pa6orne crer(Jra. Orcytcrnne
renJloBoro pacrul4peHl,Ifl npetrfiTcrByeT
(peryrxr4) orAeJrbHr,rx gerauefi u BarpyA-
r{.Frer I4BroroBJreHrre nec{epuuec(r{x Bep-
I{aJr, Tar( HaH He rIoSBOJIfleT IdCrrOJIbSO-
Barb rerrJroBrre ge{opuarlr4r{ troBepxuo-
crtt. rrpu noilyqeElrl4 Hec{epu.{ecnfix
nonepxuocreft.

flpo4e.ran cepl4ro orrbrroB c cr{raJl-
nom CO-l56, lrr,r paapa6oraJrrr MeroArlry
o6pa6orHu cr{raJrJroBbrx BepKaJr (va cv-
rarrrroB CO-156, CO-115 u CO-115 M),
I{aqr4Ha.E or rpy6ofi rxJrr4{oBKr{ u r{ousarr
norupoeroft r.r 4onogxofi. 3ra lrero4r.r-
fia yCIIeIXHO I{CIIOJILSOBaJIaCb EaIIU IIpI'I
r{BroroBJreEralt 6onrruoro arucJra onrl4-
qecr(rlx usge:.tvfi. ua crrraJrJra - rrJro-
cxrzx npo6urJx crenoJr, c{epu.recHrzx u

rrJlocrrrrx BepKaJr AJrfl noHTpoJrrr onrldn\r (uarn6ornruee rrB Htrx l4Meer Ar{ar{erp
800 un), a ranme BepHaJr AJrrr reJrecnorroB, r4B Koropr,rx nan6o.rruuee ralreer
Alrarlerp ll00 ,ttn. Ha {ur. 1 lrao6paxren pe$.nexrop c Ar4aMerpol,r rJraBHoro
aepl{aJra 300 atn, y r{oroporo 14 uraBHoe r4 BTop[qnoe Bepr(aJra rraroroBJr€Hr,r r4B,

cr4raJrrra (CO-156); Dror r4Hcrpya{er{r r{crrorrbByerc.E Aflfl r4ayqeHr{fl acrponrrl4-
MATA.

Nlero4uHa n o6u1,eu Barrflroqaerc.rr B cfleAyroqer{: o64upna BaroroBnr{ rr&
cr{raJrJra u rpy6oe npr{AaHr{e eft c$eprauecttofi. utu urocxori {opur,r ilpor{BBo-
Atrrctr nra6o anruaaur,rr{I{ Hpyrarrr.r rrrrra AOIt, nu6o nocpeAcrBoM runu$onxr
r(oJrbr{arrr4 r.re lrgrHofi craJrl{ r{Jrlr rrary}Il4 c BeJreHbrr{ Hap6opyu4ou uau6o.nr,-
nrefi xpynuocrlr N 40 l4l. Iocre noryrreHl{fl rpy6ofi c$epu.recnofi nonepx-
I{ocrlr rpe6yeuoro paAr{yca HpI{Br{Br{br rlJrr4 rrJrocHofi r,rarorosnaerca unr.r$o-
BaJIr,HI4n, c rroMoqrJro r{oroporo rt rrpor4BBoAI4Tcfl cpeAHfl.s r{ ToHHa.g ru.trt(ronHa.

Elrna upo4eJraua 6onr,ruas pa6ora ilo orbrcnaHl{Io HaI{JIyrrIJrero MarepI4aJIa

4na ru.nra(roBaJrr,Hrrr{a. OHaBarocr, rrro AropaJrioniunrafi He rrplrroAelr A.rrfl ToH-
Hofi ulu$oBr{u, Tar{ Har( He o6ecue.rzsaer rrr{cTorbr ruludryerrofi rroBepx}Iocrrr
(uapauuurr). V4onnernoprrreJrLHbTe peayJrbrarr,r npra o6pa6orr{e rroBellxuocrl4
, < 150 nJw rroryl,arorcrr rrpr{ I{crroJrr,BoBaHI4Id creHJr.flIrl{oro crlJroIIrHoro IUJTI4-

(ronarruuna I4B Bepr{aJrr,Horo crenJIa. Ilpu o6pa6orxe rloBepxuocrefi 6o;nr,-
rxero Ar{al{erpa Eeo6xoAl4xro flprrlreH.flTr, crenJr-rrrruLle rtrrutpoBaflbnr,rtru <xa6-
ryrrHoro) runa [5] , cocro.su{I{e r{B KBaAparoB BepKaJrruoro crer(JIa, HaI{JreeH-
Irbrx Ha MeraJrl[qecxyro ocEoBy. O4naxo y ranrrx crer{JIflHELIx runnrponarsrur-
KoB r{pa,a KBaAparoB Jrerno Br,rHparxrrBalorc.fl npu pa6oTe, qro rrplrBoAI4T H no-
.EBJreHr{ro qaparrrrH. Ilaznyuurue peayJlbrarbl 6r,rru nantu rloJr)rt1s1161 Trprr,. vc-
Jrorll3oBarrr4n <xa6.rryuurjrx) rxJrr4d)oBaJrr,Hl4noB I4B anoxcr[Auofi clro.rrr,r r{apxrl
3.{-5 (6ee 4u6y'r'zr(ita;rara). flpur'reuenlle Drrrx ru"nra$ona;rr,Hl{noB o6ecuequ-
Baer noflyqeHl{e oAnopoAHoro tr{aroBoro c;[o.fl 6ea BaKpynHeHI'Ifl Ha Iipalo I43Ae-

Jtltn rt 6ea qapauuu; r.ry6uua MaroBoro cnoa (ntrcora alllnpol{eponuocrefi)
rorry.rnslgr l,reubrrle, Helr{eJrr{ upu unudroBne Ha cTeKJr.arrHLIx [r.lrrld]oBarEurt-
xax. Ocuonofi 4,ra rar(oro runu(ronanr,Hr.{Ka N{o}fier cJlyililtTr, t eraJIJrI4qecRafi
r4JrI4 )r{eJle3o6eroHHas 6orsauHa r{IrrrlrHApuqec(ofi $opurr (nnocnufr 4racR) e
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AlraMerpoM 5i6 4uauerpa r4aAeJrr{.rr (s4ecr,
I4 Hrr}Ite npeArroJraraeTc.fr, qTo IrSAeJrlre
EaxoAr.{rcfl nuuay). Crofi auoxcuguoft cuo-
Jrbr Molr{er trMerb roJrrrlrrHy 3-b nn.

flonepxuocrr, rrrnrz{onajrr,HIrKa pas6lr-
Baerc.tr Ha HBaAparbr co croponofr. lS0 nn.
@oplronxa cJrofl Dnoncu4noft cMoJrr,r [po-
I4BBoAr4rc.fl ua rpy6o ouurzSonaurroM rrB-
AeJrI4rr : IIa r{er0 HaTfl rI4BaroT rrepeKpecr]{.fr
I{B pearlrroBr,rx ruHypoB, pas6rnaroqlax rro_
Bepxuocrb Ha fiBaAparr{ 150 X lS0 nm,
SaTelr cBepxy troMeqarcT rrofiuaTl{Jre}roByro
nJreHHy (nra6o raa4enl4e cMaBbrBaror rycrhrr{
lIa[r{HEbu\I MacJroNr - ranotou), Ha TIJIeH-
Ity HaJrr{Baerc.rr cr{oJra 3r{-b, cueruaHHa.rr c
rr oJrr{arr{rreHrroJrl,ra},rr4HoM (ua 1 0 BecoBr,rx
sacreft DA-s I BecoBafl qacrr, rroJrr4arr4JreH-

4tur. 2, III.rnSota.rr,utrH r.r3 lr(eneBo-
6erona gr.ratrerpo:u I z, nonprrrsrt
cJroeM otronclr,quori clronrr roruquaoft

3 aar,

noruauuua)' Ha. raa4erne noBepx cJro.E cMoJrbI noMetrIaerc.tr 6erosHaq unn,
r{erarr[qecxa.s 60nsauHa, Harrpl4Mep cBapHafl I43 CTaJrI4 c pe6panaz ]Hecr-
Kocrl4. flocne BarBepAelrur cMoJILr urrra{onanrHr{n cHlrr{aerci u n6ruau ero
rlerlrpa-npoAeJrr,rBaer_cr1 oTBepcrr4e AJrfl rroAMasbrBaHr{fl a6paaunuoft cyctreH_
suefi. IIa S:I1f.2 raao6pamen urnr.rsonanr,Hr4n r{B xte.neao6erdua AJrfl Bep6aJra cD : I.rr' tronpbrrr,rft anoxczguod cuoroft. Ilhusonna ,uim r4r.rcrpyMerrrolr
nporlsBoAr{r0-fr Ha crarrRax IIIII co cno6o4nr,ru Bparqeur4er\{ BepxHero sBeHa;
roElta.fl rloAroHKa paAlryca Hpr4Br4BHrrr I{BAeJrrrfl rrpol{SBoAr4rcg trrSMegegrreMl
aIIUJIIITyADI HaqaHI{.8 KpI4BoIIr}Ina I4I nyTeM CMetr{eul4fl I{eIITpa runrac[ona.nr,nnma
c ocrr BpaqeErttr !rcUejtrua. Eraro4apa 6onruroft xpynHocrul anoncuAuafl cMoJra
6r,Icrpo cpa6arr,rnaerc.fl, [oaroMy iu;ru$onaJrbHrln lr rrl;.er..a,e Jrergo MeH.EroT
Itpr4Br4Brry noBepxHocrr4; arr{r{ npoqeccoM MO}r{HO ynpaBJrfrrb. Eonee as{en-
1u3ultfi IIeroA noArolrnlr r(plrBrraHtr - uprrMeueurre RoJrr,qeBoro r{HcrpyrreHra.
AHarorl4sHute rulu(r6naJIIrIIaI{I4 aroryr l4cnoJrr,BoBarbctrLtnpu o6pa6oii" ,r4"-
auft ws onrrrqecxoro crenJra.

^ . nr" rouxoft ru,nz{onxra r4cnoJrr,BoBaJrc-fl xap6opyu4 c pa,r{epo, Bepe'
0,1 ntn, BareM lrrr*pouopomxr.r i\{ 28, M 20 ur,f iql "np;Jrp"*ogu n 6onee
MeJrItorly HalI{AaI(y cJleAyer rulareJrbHo Brrrrrt4crr4Tb fllrnr4, o6paaonanrur.recrr or
BcnpbrBrrruxca nyanrpefi, u HaHecrr4 ua xa;n40ft auHe rfacny c ,rooroutruro MeA-Horo creplr{H.rr c EaH{AaHonr x{ 14. flo;ruoe BpeM.fr, rpe6yrorqeecfl Ha roHKyromlz{onxy AJrrr cr4raJrJroBoro Ar4cnu Aruorrrpo'or I tt, rno"oJo-50 .rac.

flonraponanbHlllt Mo)r{Eo IrcrroJrr,BoBuru odo,rnoro rlrrra Ha Jlrrror{ I{rrLI cBap-
|:l',-9_a-"o"rEurr c pe6paun )riecrnocrrr; 4nn o6neruerrr4.s qr4crnra ero qeJreco-
oopa3Ho noI{pbITB cJroeM enoncta4uoft ctr{oJrbr, rrpl{AaB nraqenofi noBepxEocTI4
sopuy u'Aerrmfl nyre^{ dioprrorxn ua ru.nracfonan"; ;;p;il"r-rr ru4urrfl, a,a-Jlorrrqtro l4sroroBJreHuro [untfonaJlbEl4na. floc.rre atoro uanocrarcn o6r,r.rnaq
noJrr{poBaJrbHa.fl cMoJra cJroer{ :rorrqznofi 3-5 nil,, paBAeJreHr{arr Ha HBaAparr{_

i.f^10*I 10 
uu. !,ur pa6or, npr4 reMneparype io I r; [--ilpr4 r]orrr4poBr{e.

c(pepr4qecr{xx noBepxEocrefi. 4raaruerpa 0,7-1 at (a rarxte nonepxuoc,efi cyuepeuuofi Eecdlepuvuocrr,ro) peHouen4yerca rpr4ilreuflTr, noJTr.rpoBaJrbr{yro clro-JIy J.& 77-12, r4aroroBJr.seuyro npeAnprorr.* roMo. 
-ii["'oornn 

s],rconoft
l?r"Sg.ury!: J?l'$ cne4yer r4cuoJrr,BoBarr cMoJry J\r! II #i1ra rer{reparyprr
1?;1, ::rro;ny J\i 8. ,(raue.rp.rrorrr{poBaJrr,uzxa qe;recoo6parro 6puri,ut/zu rreHbrxe Arrarrerpa fi}nerv.f' .(upra yc;ronl4trr, qro I{BAeJrr4e HaxoAr{rc.s, Hano6H'ruo upra o6pa6orr{e Kpynuoft ourlaxra, nuraay). cforu".rorr4poBaJrr,Erl1a
{opuye'ca no noBepxHocrr, roH*o o,uru$ona#o";-;;;.;;r. flo;rrapoexa
trlo)r{er npoI4SBoAr{Tscli. nu6o Ea BJIaEtEo}r pe}I{r{Me c r{aJIr,IM r(oJrr4qec?BoM BoAbI,qro coIIpoBo?r{Aaerc.E xapaHTepHbrM rrr4cKoM, nra60 na Monpor{ pe)r{I4Me, noropr,ifi
xapaHTepeH ua6r,rroqguu KOilIIqecTBOlU noJrr{pr4ToBoft ' Cycneua:Irur trr gHa.!Iw_
TeJrr,Hbir,r naBJreHl4erl Ha rroJrr4poBaJrbHlrx (go b0 elcn).
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Our. 3, florocnr Porxz cutaruloBoxo
Bepr(aJraD:800nn

Bulua omz6raHa nparo uopsAnaI/8; omr6'
itII ocrarbEofi noBepxEocrrr rre flpeBblltrarot

l\/16

B nauefi rrpaxrl'Ixe trptr [onl{poBr(e
CIITaJIJIa MLI trCIIOJIbSOBaJII4 BIIaqaJIe pe-

[{EM, 6ilI[3Kl4ft H BJIa)r{EoMy' He Aorly-
cnafl, oArraKo, rloflBJIeIrIlt.s (trIrcHa)) (r'o-
cile[r,j,]/,]i. CBl4AerenbcTByer o MaJIOM ROJII{-

qecrBe BJIarId Ea orAenbEbrx yqacrHax IIo-
Jrr4poBaJILErrHa) rrpfl [aBJIeEnIr oKoJro

70- al cn; rrl4rar{rre [oJrupr{roBoft cycrleu-
araefi ocyu,ecrBJlflJlocb BpysHylo [ocpeA-
0TBOM r(r4crl4. cnOpoctl BpaqeHrlfl I{3Ae-

.rus (npra Al4aI\lerpe 0,8-1.,re) coctanlRra
8,5 o6lruuu, (ctauon IIIII-1000), qtrcJro r(o-

re6aslrft noBoAr(a-11,8 n MI4Hyry, noJI-

rroe BpeMfl rloJllrpoBr(tr Ao ucqesHoBeHI{A

Mara -20';30 
qac. tr4crloJlbBoBaEtre croJlb

r4ETeHCr[BEbIx pe?r(trMoB O6pa6ornr Bo3-

Mo)nEo 6narogapn EtrBr{oMy noa{{nqueury
TetrJIOBOTO paciltrpelluf crtTaJrJra; tro arol{

E(e flpuqllEe curaJrJr ue rpe6yet orcrofiHu
[pI[ I4otrtlraH[fx ero r upoqecce o6pa-
6otru.

Yepea HecKoJrbKo rlrr{Hyr frocJre Eaqara rroJrtrpoBr(r4 (5-10 n'ruu.) cneAyer
.ocMoTpeTI, IIoBepxEocTb cI4TaJIJIa \l BI'I,flBtrTL, fiMKII, Boltpyr l(oTopblx II0JII{-

poBr(a rrAer I,IIIreECI4Bfee. 3rr suHlt cJleAyer AotroJIYIlreJIruo o6pa6orag' -
paccBepJlr{rb MeArrbIM CrepE(IreM c }II4I(pOilopolxfioM N 14' IIpu uonupoBHe He

,cJreAyer Topl\{o3r{Tr, Bpaq,eEl'{e rIOJrIrpoBaJIbEr{Ha uJII4 rrprr6erarb r( trptrEyAr1-
'TeJIr,EOl\[y BpalqeHIIIO eIO' TaH I(aI( aTo npI{B0AI4T K peBItOMy paC[oJII{poBt'IBa-

Er.ro Bcr{pbrBrrrr4xcfl "V#p"t, 
oco6enuo Ea l(paeBr,rx so'ax r4BAerltrfl. IIo

.eroft rxe .rpraru"e cre4ye, fla6erarr, peTyIIII4 O trOMOtqbIO MaJIbIX [OJItrpOBaJIbEI{-

1(OB, B O"O6arrroartr troJrr4poBaJrbtrr[r(oB II3 pe3I4ELI. OCEOSELTM CpeAcTBOM BOB-

.geftCrn14g Ha rrOJrI{pyeMoe IIBASJII4g flBJI.seTCf IIOApeBHa (raaueneUlte IIJIoIqaAII OT-

garu"ur" aou) uonrapoBaJrr,Er{r{a r{ r4BMeEeI{I4e aMIIJItrTyALI eIO ABtr}I(eEI{ff -
.Urrru, n-rp#ru,l. 11-o"ap"ro"rb rrorrr4poBaJlblll4*a 6rrctpo flor(pblBaeTgf{ clro'
,eM'coAepmau,I4MllpoAyltrrruolupoBltllIcIlTaJIJIa'I{cHopocTE,IIoJII{p0BKI4IIo-
El4*(aercfl, rloaroMy cJreAyer BpeM.E or BpeMeHI4^(uepei 2'-3 saca pa6otrr)

tA;r;;; ulernofi ,.p"rrft-crofi cuonn tonur,guoft 0,1 tt'ttt" 
-"" I4egetm .ouAy", o.pro4,n."Hu (uepea 61-8 uac' pa6orrr) uo-n-olu'i-u111:

,u ,"r,otopr,rfi yron orEocrrreJrblro paarpysorrEoro [pr{ctrocoOJr91T:-51"--
,r6"*uru ityuafturrx 4eSopmaqufi, cBfBarr,trx c HeyAoBJIerBopr{reJrblrotr pa-

r6otofi par"pyaonroro nplncooco6.leuns. (Mr,t ncuolr'f iil_- paarpygny' co-

croflqylo rla r.sraqnou Aruon"rpo* 30 n'n MI4IIpofloplrcroft peaugbrllT::5p::
pactrpeAeJreHlrr;rx [o orocHod rroBepxEocTr{ flilaErtrafi6bl, yHperIJreEEOE Ha

rtrrr{EAeJre cral{Ha; paccroflHl4e rsrarrxoB Apyr or Apyra 69:l-0--!!:)^3:g
p"r"p?r*" pa6oraer-y[oBirerBopr{reJlb,o npl4 Ar(aMerpe crrraJrJloBt'rx I4sAeJrrrE

U" t,l * o$, orrrorrer{rdr^ AtraMerpa n roJIqI.Ee 7-9. flpll4alltLe troBepxgocrl4

u3AeJrtrfl or(oHqarelr,nofr rosHoft {opollt (<AOnonxy>) cJleAyer Becrl4 Ea peE(IINIax

o MerIbItrUM rpysoM r{ }ra rleEbrrrr{x cHopocTflx. o4naHo [pI4 EailI4rltrI{ OIILITa Mo]It-

Eo BeCTr{ (AOBOAKyD I[ Ha oIII{CaHIIbIX BbIItre I{HTeHCI4BELIX peffiIIMaX' qTO', pa-

.ByMeerc.fl, Her[brcJIlIMO AJrfl crenJrflI{Hbrx r43AeJII4fi'

HauyAaoalocbtroJlyqaTbrtoBepxHocTbcoTKJIoEeEIdeMotsa4auuoft{opltt,t

"a ""ir-"T/16, 
ucro.nr,uya orrcunrrrft pexruu HaH AJrfi rroJrl4poBnlr'TaK II JIJIf

-AoBoAHI{, tITo BIIasIlTeJIbI{o coHpaq,aJlo II'poAoJIE(IITeJIbEocrr, o6pa6otHI[. o6nrs-

;;"; AoBoAKy 6onsurax cr'lru"nounx c$epuuecrux sepRaJI sarparll^Baercfi or

.3 go 10 qac.? AJIfl trJlocnr{x - Bxarrflrerbio 4oou-"' Ha {;l"r' 3 ueo6paxena

6ororpa6rastroJrocPouKrlc{epuuecHoro sepHaJIaAuarrer:pouB00nn' c paAtrycoM

ffi#'#r;[r-h:'TnO ,*r rc*puurerre obroc ,,a r(parc coorBercrByet omn6-

xe l,/8.
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ouucauuag MeroArfia o6ecnesusaer 6rrcrpoe r{ Bbrcofior(aqecrBeggoe uB-ifoToBJIeHr4e BepKaJI I{B crrraJrJra, froaBoJl.sfl rlocraBl{Trr Bo[poc o6 ux ;rp;";;
'tr3TOTOBJIEEtrtr.

Hoa6pr 1968 r.

Jlrreparypa
1.Sky and Telescope, I966, BZ. N S. tSg.
?. 4pgl. Optics, 1967, N B, 14A7.

'' 
A;#." a It c y r o B. tr{arotosnenlre I{ rrccJreAoBaErre acrpor{olrrrsec(ort orruxa. M.,

a' A:{:lr r1y " q I I 1 o6pa6orxa c([epiruecxnx orrrsecrrx nonepxuocr:ei cno-ooAuo xaqarcuulrcfi 5jJr.l\e^Bbnr lrHcrpyueutoru. .n,ucc., fOh, iS!3.5' A' Jl' FI 
9^a^^u n-9 n., M. H.'c . " " o f 'u, o r. onr,xo-rrrexairr*o.nuu trpoMtrrruJre'-uocu, {960, N 2.



AnAAEM14tL HAYIT CCCP

I{ 3 B E C T I{ 11 H PbIM C H O iI A C T P O @ }I 3 tr4 aIE C It O llt

Torr XLI - XLII, 1970 r'
OECEPBATOPIclII

OOTO3JIEHTPIIAIB CTT Afl CJI E Tt fl qAf CI4CTEM A

CHAI(OIIJIEHIIEMCI{IHAJIAPACC0IJIAC0B.AHIIfl

A. ifr. BU PoB; 3. II .ItAme"s^ar,fiL!' IIU'ttortcLea)
F,'n. 'M an,aP0-6a, fu' A' C adwuuu

orucrrraercg {oroeterrplruecRaE CJIeA.sIqafi cIICTe}Ia c EaI(otrJIeEI{eM cI{rEaJIa pac-

corJracoBa,rr', oo"ryrrurfr"to'o, 
"pullaouuo'cra6hrx 

CBeToBbrx ucTorIErrKoB' Tanag cnctelra

;;;;;;;;;;^;;-6;"r; ;"rysucnorbro Mo4{Jrnlo,a r,rrn aBrouarrlqecKofo rnAnpoBaEnE

Te,oec*otroB. I lpztrerenne (pororuga c Ha*otr,.eHlleit norno.,ru.T o ta 2-3 sBeBAEhIx BeJllIqflEbI

yfiysmflTr, fiOpor syB'Tnirerr,Eocrn ,,o cpaBrre;IIrc c EenpepblB'oft {otocnegarqefi Cucre-

rrroft. cncreua a,u*orro.ir.*,.rJ.ou pa6orirr, ro anea4alr^9-lOin flpr BxoAEoM orBepcrtrtr'

ruAa 150 ,mnt. Oruu6xa rrArrpoBaEtrfi re np.ri,*orra 0,2-0,4 glraltetpa uso6paxeuufi

BBe3A.

THEPHOToELECTRICGUIDANC]IS.YSTEI,I\4rITI'ITHEERRoRSIGNAL,
ACCUMULATIoN, bv-;'"r: ;;;;,'.?'-N' kuteua' P' V' Nikotaeu' R' K' Makaroua'

iiil'iit tiii.: i'rr.-ir,,ji".i,,.trl."gli[un." ryii"-'rvjLh the -error signal aecumulation

isdescribe4usedforfollowingafterverytuint.flgjiitor...t. ttltsystEmjsbasedonthe
half-disc Iight modulat*.'TiiS rppfi"^ilt^ "f 

the'[.iescope suiding svstem with the error

sisnat accumutation #;;J# rt5";h;;;li.i;l 
";T;;;lidiiv' 

!y. f-5 stellar magnitudes

c.omnared to the contiri|i,irl"i,r.'"i.giift;;;;y.i;;'-i[ it p"os.iite to guide the stars of

9-I'0 masnitude rvith ;;".;i"t;"1'5"61i.*'?r'',ii"*?t." tt"t guiaing eilor did not exceed

0,2-0,4 6t the star image diameter'

Hepe4xo B TexHr{r(e BCTpeqaercfl HeO6XOAI4I{OCTb aBrol\{arIIqeCHOrO CJIe,Ite-

Er.r.fl Ba rIpeAeJILHo cna6rturl cBeroBt'IMlI o6seHTaMI4' flpuuepotrl Srolly Moryr

cJIyE{I{Tb'BsacTEooTu'c,IcTeI{EI-aBToMaTI4qecHoIoII4AIIpoBatrIIflTeJIecHoIIoB.
,[ra nuanreEl4.rl rlpeAerbHo cra6blx cr4rHarloB p"9t9i11::T1'i -' 11Yi-:15
TeMax c yctrexoM Molr{'eT 6r,rrl npranreHell XOpOruo I{_sBeCTHEIfr B I{B}IepI{TeJIbIIOI{

, r"r"ur;roEsoft TexHI4Ke I\'IeroA HaItorIJIeHr{fl cn a6rrx cI4rHaJroB'- 
cue4l{uHa rrprr}reHeHufl {oroaileHrpl4qecHl{x crleAfllql4x cl{cre]u B acrpo-

,oorr, (uu"urtu ,riurura c*opocrlr Bo,rlylqe,I{fi) nnonne rIosBoJlrer ocyu'ecr-

BJI.flTbTaI(I4ecJleAfltql{ecI4cTeNiLT'yltoTopblxnpoqeccblB],I-fIBJIeEI,{flpaccorlJla-
coBaHl{.fl I,r ero oTpa6ornr{ pasHecel{bl BO BpeMeHI,I. o6btsHo y reJIecHoIIoB CKo-

pocrb rrapacra,r{n ;;;;;il;;;;;"; 
-(noa;yqeur{e ,,a BxoAe {orocne^nq,efi

[""**rur;'"e npeBblltraer rbl'flq,blx 4onefi yrJ]oBofi tjly:l:l B ceHyHAy Bpe-

MeHr{, a Aorrycrrlrrafr norpernEocTb CJIe}HeIlII.rI AOJI}I{Ea 6ntr ne 6o,ree 0'2-
0" 14.

flpu cKopocrl4 IrapacraHI4.E 0111146nI{ BeAeHI{-tr 0"01' cen 
,r .ttorpelnEocrt' r{o-

E(eT 6r,rTb MeEr,rrre ilpeAeJrr,Ho AonyCTI4nIolo BHarIeEI4fl 0'14 Rame Ba Bpelllfl

l":"OJ/O,Oi - +O cex'.' CoorsercrBe,Ho BpelIrI IlaHorrJIeEI'Ifl oulu6*u ror{e

Mo?r{er 6rrrs npunr-^pur"r-iZO "*. 
Ftax flaeecr,o' HanorJleHr{e cla6rtx

S;;;;;,.* *o*., 6ulr, ocyulecrBJle,o HaIt I\IeroAorI EenocpeAcrBe'Horo Ha-

I(OrrJIeI{I4fl Ira ItOHAeECaTOpe I4HTelprapyrouleit qeiloqHI{' TaI{ lI IvIeToAoM CqeTa

r41\{rryJrr,coB rrarrpflxeEr{f IIa EarpysoaIHOIlI COnporI4BJreHl-g3V' flocleAnufi

anar.p 6O,nee ueiCfle*rtr{Berr, TaIt ItaH Ha TOsEocrl{ I'3}IepeHI{fi s aroN{ CJIyqae'

IOqTE He CKasr,rBaroTcfl HaBOAnII B ycI4JII4TeJIbHOfi cxeMe U $nyHryaql{I{ BTO-
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prsEofi ouvtccfi:r,r @3V. IIpu I{BMepelrr{r{
cna6rrx $orororon B cxeMe cuera {oro-
uon {oroyuEoE(IrTeJIb lrcrloJIbByror o6r,r.ruo
B pex(r{Me oArloaJrenrporrHoro cuera. ,{rn
nero nu6upalor ranr{e ycJIoBI4E rltr{Tautr{fl,
[pII ROTOpbIX BCe AJIOI(TpOIIIJ, B],IJIOTOB-

rur4e c r(aToAa, AocTr{raroT nepBoro SMrrT-
repa I4 r(alr{AoMy I Jrer(rp o Iry co orB ercTB yer
r4}r[yJrEc Halpfl]neHr4fr Ha HarpysoqHoM
.cotrporr4BJreuuu. flpra crporo uocrorEHolr
qrrcJre nBaEToB ryvucroftloHeprlrfi, naAaro-
trIr{x Ea Soroxaro4 B eAlaurrr{y BpeMeHr4,
3 a noH p actrp eAe Jlerrrrrl B ep o.sTHocTIt er,rr{T-
TrrpoBautrfl Toro rrJrrr r4rroro uucna {oro-
SJTeKTpOEOB B eArrHr{qy BpeMeHI4 COOrBer-
crByer pacnpeAeJreuraro llyaccoua ItJ. ,(na
TaROTO pacnpeAeJreHr{f craHAapTHoe or-
r(JIoEeIIr.Ie (cpe4nexna4parr4qHafl oruu6xa)
o onpeAeJr.Eercr {opmy,;rofi

- ./-a : l/ t1o, (1)

r:Ee no - cpeAlIee qucJro S.rreHTpoHoB, D1\{I{TTr4pyeMr,rx I{aToAoM B eArIIlUqy
Bpex{eHr4. ,(.nn oruorueHr{.E crmHan/mynr B DTor{ cflyqae MoE{rro Banr{carb

""1[r, (2)p:
lf %;;+ "*."b

tAe nc : 7lc+n+tb I t7,t+fi - cpeAHfrtl cKopocTb crleTa IIMrryJIbcoB cr4rr{aJla,
t't,n+fi - cpeAHfl.s cRopocTb careTa rrx{[ytrcon {ora r4 TepN{oDJrexrpouuoft Et{lIc-
.Ckltrt, 7l,sq,ilqq, 

- IIOJIIIafl CI{OpOCTI' CqeTa I4M[yJIbCOB.
flpu nrr6paHrroM BpeMenrr EanolJre:uws 40 cen. Beluqr4rra p corJracuo {op-

:rry.ne (2) Boapacraer " V n : 6,3 paaal. Bnpaxenae (2) upuueur{rerrr,rro K
rroJryAr4cr(oBolry MoAyJrflropy 6rr.rro rrpoBepeno olr,rrrrr,rM rryreM [2] na oAllorl
r4B reJrecxolon }tprrucnofi acrpo{lrarrsec(ofi o6cepnaropun. Peay;rsrarbr rrpeA-
craBJreHEr B BuAe rpa$r,rra ua (rur. 1. Ilony4llcroerrft lroAyrr.rrrop Han rraMepr{-
TeJIb paccorJracoBaul4fi 6nrn asr6pan r4B Tex coo6pamenufi,urolpr4 NraJrbrx pac-
.corJracoBarrl4flx oE o6na4aer nar.r6onrurefi xpyrraauoft xaparreprrcrvrrr.fi. vr

N{Oir{er rrMeTrr [ocTaToqHo 6ontmoe pa6ouee none.
Paccnrorpunr Hparxo pa6oty noJryAr{cnoBoro MoAyJrflropa B pe}nr4Me cqe-

'ta dioronon, Arrfl sero o6parunrca H Sur. 2, ua Horopoft cxeuaruuno raao6parne-
I.Il;t rroJroErerrr4fl uoJryAr4cHa qepeB 45o n upe4eJrax oArroro o6opora trpr4 Earr{qur4
paccorJracoBaura.a I uo o4noft rta oceft cJlex(errrafl. ,[,nn uo.ty4rrcxoBoro MoAy-
.Jrflropa [pr4 r{aJrbrx paccorJracoBaHr{flx (e ( .) c[opua r[oAyJrflqr4r,r cBeroBoro
rroroRa 6n[sHa It cllHycol4Aa,nr,noft, a BaBrrcr{N,rocrE, aN{[Jrr{ryArJ crdrrycor4Ar,r
or paccorJlacoBaHtrrfl, ecJrr( pacfipeAeileur{e csetosoft aneprr{[ no nfiTrry r,rao-
6pantenua paBrrol{epnoe, B rrepBort npra6nurneur4r,r N,roEtrro cqurarb .nuueitnofi
Ao I : r [31. ,{na arr4x }ne ycrroBrrft crpaBeArrr4Bo r4 paBeHcrBo

J'n,, * tl'rnr* ffr,,ax t

r4e ,S - IreaareMr{eHrrafl no"rryAr{cnoM rrJrorqaAb [frrrra uao6parHenun; (D u N -,cBeToBofi rloToIt I4 cltopocTL CJreAoBarIIr.E r{MrryJIr,coB Sotorotta, coorBercTByro-
trU4e rrJrorqaglr,l uao6pameuraa S; S-o*, @,,rn*, Iy'-u* - Te )fie rrapar,rerprJ AJrg

1 flo ornorueurrro K Har{olJterrrrro uplr T, : 1 ce;, .i'iro rrprrMepHo xapaKTeprrayer I,I pa-
6ory r EerrpepbrBrroM pexnlro.
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Sotvlrmanue no,oca II f,uauatofianue"no bru -n

@nr. 2, Cxeua pa6orhr rroJryAr{c(oBoro MoAynflropa

cJryqafl, r{orAa noJryAr4cr{ Boo6qe He ar{paHl4pyer rr.aTHo il3o6pa}r(eHua (e }
) r).

,["nr onpe4eJreHl{fl oruocrrreJrbuoro sucla ldr{rryJrbcoB {ororoxa Lmrl N^o*,
Brr4errflrotrlr{xcfl Ea rrarpyane OBYaa o4Iau o6opor rprr xaxon-nu6o pacco-
r Jr acoBaElrr{ el, Heo6x oAI,IMo Bblquc Jrrdrb rllrr erp a Jr

Lntt _(If.,(/)dl:\f,,(,) ar. (3)T*--in,,**'-js;""
tr4a cHaeaunoro Bl,rrre ra {rar. 2 oruouesue

-J- 1ly : A + @l sirr tot,
,\'\tt* Iltax

rge A : 0,5, a : 2nlT rr at :0,5 er/r.
tr4a rprar. 2 ctegyer, qro npr4 cyr{MrrpoBaur{r{ I4}rnyJrbcor {ororona B reqe-

nue uepaofi IroJroBr4nr,r o6opora noJryAr{cfia fi Bbrsl4Tauutr vIx B Teqenr{e BTo-
pofi uo;rorunrrr B cyr\{}rarope Har(oflltrctr q\rc ilo lrrrnyJrbcoB (paccornaconauue)
Lmrl Nmur, npotropruaolraJrbrroe Barrrrpl{xoBauuoft nroq,agu. HoruuecrBeEno"
BeJrIrqIlHa Lmrl N^^y Morfier 6r,Irr, oupe4eJleua I4a Bbrpa)r{eun.fl

;
+!L: \ faf o,sil .lltld.t-
lYmax ";

Ecnn sa Bperrfl lraHorrJreHl{fl Nro4yJr.flTop AeJraer n o6oporon, To sucJro rrMrryJlr,-
coB, Har{orrJrenHoe B cyr{Marope, 6y4er panno

L'mr, 4ar
lr;: , n'

Br,rpaxran rrnolr{I{TeJrb a1 qepea paccouracoBaul4e g, floryqtrM

A'rrr 4n ,, - tr 2ntt
ff*^* - (r.) "t" r wr '

T

5,I
T

(4)

lA -f arsinoll dt: 4o\
0)

(5).

(6)

(7)

flo4cran.unr paarr4qHbre BuarreHrafl I B Bbrpaxenue (7) fi \eils. peaynlTarbl
Ira Bperr.fr HafiorrJreHl4.rr TH, rllolr{Ho rrocTpollTb xapaKTepI4cTIrI{y IlonyAucKoBoro
rlroAyrrflTopa Lmrrl N^u*t" : I (e) B rlpeArloJrolrteur{I4, qro Ba BpeMfl EanotrJre-
rrrr.rr BeJrrrqrtua paccorJracoBaHrrfl ocraerc.fl uocro.suuofi. Aualor[suo nupa6a-
Tr,rBaerc.tr cI4rHaJr paccorJracoBalrlrfl rr uo n:ropoft ocr4, ToJIbr{o cyMMupoBaEIIe
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raM trpor{cxoArrr B urrrepBarrax BpeMeurr 0 < t < Tl4 v. Bl4 T ( f ( I, a
Bbrqr{rarrr4e IJpu Tl4 < rt_< 314 T, Har( u o6osraseuo ua rpur. 2. EcJIu ru rp"-
M.fr HaxorrJreEtrs cBerflqufic.s o6rexr trepeMen{aercs c paBEoMepEoft cropocriro,
TO rrocrpoeEtre xapaKreprrcrr{r(tr L,mrlNmaxx" : I (e) MoEtuo [por{3Becrr,r tro
Sopuy;rau (6) u (7), rpeAnoJrara.f,, qro B reqeHue ogii,ro o6opora MoAyJrflropa
aMnJrr4ryAa ocraerc.s ue[aMesuofi, panuoft cpeAHeMy BEaqeEtrro. 0ro anonEe
Aorrycrr{Mo, TaR r(aK cJreA.fiqtre ctrcTeMbl C Har(otrJreHl{eM r{eJrecoo6paano upu_
lIeH.Erb JII4ITIL TaII' rAe cropocTtrBoBMyIIIeErafinaalrr. B arou cilyqae B TeqeEr{e.
trepBoro o6opora aMrrJruryAa

at: (a * A,al2) * 0,
sa nropofi o6opor

az:(a!Lal2)*La,
(8)

aa n-ft o6opor
en + (a -l Lal?) -l- (" - 7) L a,

r4e a- aMrlnlrryAaBMoMer{TEaqara EanorrJreur{fl, L a - rroJrgoe r{BMerreHrre.
AMNJ]ITTYAI,I BA OAUE O6OPOT MOAYJI.fITOPA. 3A NPEITA EAROIIJIEEtrfl B ATOM CJIY-qae corJracEo Sopuynau (6) z (B) B cyMMarope Bau4rxercr qr{cJro rrMryJrbcoB.

L*n ( 4 4 / Aa\
if; : 4r, ai : a nlo*"-z-)'

flpranuuaa Bo BEr{MaEr{e, qro a : 2nh, u L, a : dnsln, [oryqr.rM
L*, ztsl a \
F[; \o 

i T'")'
rAEJH _ BPEMfi EAI(OIIJIEEI{,8, d - CfiOPOCTb IIBMEHEEllfl AMUJII4TYAI,I O.

Br,rpaxan Berllquuy @ nepea paccorJracoBar{rre, fioryquM

ffi :+(o,r+++", : A,*+ B,

(e}

(10)"

(tt)'

tge Ar: x,l nfr B: dr?rl n.
Bo npeua EaxotrJrelrlr.rl ABIr)fieHIre cBerfirqerocs o6renra Mo?fier nporlcxo-

AI{TB HaH B CropoEy yBeJII{geHI4fi paccolJracoBaEulttl TaH I4 B cTopoEy yMetrb-
rrerrr4fl ero. floarolry Bbrpamesue Lmlr, y'y'ma* : I (e) oxouuareJrbEo r4Mee?
BIIA:

#:(4,++r) + (12)'

(13),

415

@opuyra (12) noxaauBaer, qro B c,,yqae BaMergoro ilepeMeqeHr4.s cBer.rrqeroc.s
o6texta 3a BpeMtI Har(onJreEltf rrMeerc.E HeoAHoaEaqnocrb xapa1Tepycrr46u
trOJIYAI{CI{OBOIO MOAYJIflTOPA. fIOrPENEOCrr,, BbIsBAI{EYIO 3TIII\I flBIIEHIIEM,
Jrerxo onpeAeJrr{rb, nprrpaBu.sB EyJrro nrrpaxeuue (12):

dtf;n
- tx'T, :01n'

flocneguee o6cro-srenr,crBo cJreAyer yqr,rrbrBarb rrprr nu6ope BpeMeHr{ HaHo[-
JreEr4.fl. B Hasecrse r4JrJrrocrpaqr4rr Ea {rar. 3 upzne4eur,, *ipu*reprcrr{nn tro-
nyAr4cnoB_oro MoAyJrflropl 4{fl pe}firrMa cuera {orouoB; npeArroJraraJrocb, qro.
d, : 0" r05 cerc-7 tt -i, : 3172 circ,

- Ha 6aae nony4racxoBoro MoAyJr.rrropa I4j s yrncruryre aJrexrpoMexaHrrr{fi
6ura paapa6oraua Soroarexrprrecna." cJreAsrqa.s cr4creMa c Ear(onJreHr{eM,
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.(Dur. 3. XaPantePrctuxa
'uBMeprrreJIblroro YctPoftctna
'c IIOJIYAUCRoBbIM MOAYJIfTO-

poM

cr.rrlraJla paccorJlacoBaHrl-fi AJrfi aBroMaruqecHoto
rlrAr4poBaEr{fi TeilecRorros. 3Ta cI4CTeMa lrMeer pa3-

HeceHr{ble Bo BpeMeIrrI [eprloAbl Har(otrJrel{I{fl CI4r-

HaJra paccorJlacoBaEldf rr^ oTpa6orr(u' B ueft na

HaHo[JIeHrre orBoAtrTofl {28 o6oporoB rroJryAncHa

r\{oAy Jrf Top a, Bpatr{arotrleroc.E c sacroTo 4 37. 
15- 

ey'
'Orcroga 

BpeM.fl Har(otrJrelrl{fi as : 728' I I 37,5 :
: 3,42 cen.

It o,[usecr so IlM[yJrbcoB paccorJracoBalrl{fl , r(oro-
poe r[o]I{er 6r,rtr, ganouJleEo 3a 3To BpeMfl, corJrac-

uo {opuyoe (7) panno Lmr:1,09 /[,ou"e/r, rAe

r :"d[2 paArryc tr.Erna uao6paxt.enrar'
Cracrelti paccql4Taua Arrr pa6otr'r- rro cBero-

Br,rM rrorol(u, go 7.0-Ls tn, qro Arfl @3V-67 co-

orBercrByer cltopocTlr cueta /y'-o1 :120 uil'nlcerc'

Orcrc4a Lmu-u* : 1,09 ' 720 : 131 I{MryJIbc'
Ilpra re.mruv:c,e Lm'max : 131 uunynr'c qlacJlo

paipsgon peBepcr{Brroro cqerqltna AoJl?r{tro 6r'rtl
He Merree B 6ea yuera BlranoBoro paBp'[IAa'

flxopr, ucloruureilr,Horo ABrlrareJrfl CI-361 s

fleprloA Orpa6orHu penefiuo troAHJlloqaerc.s H cerIl IIocroflEHOrO TOHa IIa Bpe-

Mf , IIp olopql{OEaJI}'HOe BeJIIIqIIHe paCCOrJIaCo Balu:ir,fl Ln1'H'

,[,na noacur""" prOorui ilorusdc*oft CxeM'I' o6ecnesr.saro,Ieft neo6xo4ra-

MI,Ieo[epaql{uro,.ollonyTaql4l4ABI4IaTeJIflo4uoftI{BRoopAI{HaT,o6paTflN{cflft
Srar. 4.

flpu npaueHI4II IIoJIyAIIcHa MoAyJIgmpa M y| ]glail:r,]gtfilr. Ha I(aToAe $o:royrrt-

,o*rraffi oEV cseroBoro rr.ETHa IIa BXOAe yc:,utvTeilfl BosIII4HaeT IIOCJIeAO-

BaTeJrbHocTb I4MtryJrI'COS. ErI[ uMIIyJIbCbI UOCJIe ycvIIeH'ILfI III4pOItOIOJIOCIIbIM

;;;;;;;;; r "fo"ol"r aMrrJrrlryAnHft sucxprlNrr4Earop ,{ u uo4arorcrr Ea

BxoA peBepcr{BEoro ,!"*r*" pi, noropbrft 
-upegcraBJr.ser co6ofr. ocnosnoii

aJreMerlT CXeMbr, Bbrr{BJLfl IOqI{fi nenuuuny I4 sHaK p accol.Jlac-OBaUr'rR. Perepcrr-

;;-;;;r;rn PC uueer AeBfrb ABoIrtIHbIx paBpflAo.B. Ponr, 6ecno,rar(rHoro pe-

.ile, orltrroqalou,ero cqerqzR or BxoAnoro ycrpoftctua' ..BLIrIoJIr{fler 
crlerqrrfi

Rner,Ielrr4 CB. xor:opr,Ifi sarors.flercfl ffMrlyJrbcamla qactorofr'75 ery' Er:u uuuym'-

"ir-arrnrarcn 
n Sbpuzpyrorcfl ycrpofictnom @t .ut cl4-HycoI'rAaJIbHoro otlopHo-

fr ;;ffi;iiiiTbn,-uoreroqero uacroty 37,5 eq. Cse*rldlt BpeMelrr4 tr.Meer

BOCeMb ABOEqHbrx pa3pflAoB I{ trOCJIe BaIIOJIIIeHII.fl cal{oilpoI{SBOJIbI{O C6pac!r-

;;;;;; ,ru ,nyou, o6ecrres,ua's BpeMr Ha*orr,Ie,r{fl 3'42 cex' flepennroueurae

,ruI{H ((cJro*regrre) 14 (Bblqrdrauue)) peBepcr4Blroro cqerqldRa PC ocytlecrBJlfercf

nocpeAcTBoMyIIpaBJIfIoIqeIorprrrepa-7/,xotoprrfiBallycKaeTcflTe]vII[E(e
rarrnuylr,cautrr, rITo u cqerqult speweF,u CB'-..*p;;"p;rsHbrft 

cserqtrr( B rreprro4 otpa6otHr paccorJlacoBa'I{fl lraxoAnrcf

B pelr{r{Me cqflT],rBaHlIfi. cSuruBalll{e BaIII{CaHI{OIO B HeM rlucJ]a ocyu'ecTBJIfI-

ercs IrMrIyJILcaMtr, ;;;;qffi 'utto'y 
L50 aq, Korop-Lre ilocryrlaror r'ra 6'loxa

rrltraurrfl MoAyJr.Eropa EIIM uepea {opullpoBareJlb @2. otpeaol( BpeMeIIII or

.HarIaJIa cqr,rTbrBaEug AO eIO Rorrqa Ir olpeJ{eJIfleT BpeMfl pa6ornr IICTIOJIEIITSJIb-

EOIO ABrIraTeJI.fl B Ha?fiAOM qr4r(Jle. tlelr 6onr'ure 3a[I4CaHIIOe B CqeTqIIKe quc-

Jro, reM Aorrbrrre "A;;';?;;-r;;rr" 
, 6onruree paccorJracoBaure orpa6arbrBaer

trcrroJrHrrreJrurrurt aull""rrru. 4"" uopnaanruoft pa6otrr oxeMbl reo6xo4UuO

;;;;;;;.;. ycrpoficrno, r(oropoe {raxczponauo 6n gna cocrofrrrd' peBepouB'

Horo cqerqr{Ha-rlar(orrJregtre r{ cqllTbrBaur4e. Taxrau yctpoficrnou rnJIflercf rptrr-

;;p;p;;""w 71, B, KaE(AbrMr{BAByxrrrleq noroporo BaI(perrJIeHa otrpeAeJleglrafi

Syn*ifus nanonresur nnra otpa6or*u. OtrHc,npoBa'Hoe cocroflIrl{e rpl[rrepa

BDeMeEr4 rroSBoJrfleT Ocyq,ecTBJlftr, ganruefimue JIoII{qecHIIe Otrepaql{I4'
"""4;;y";;;,- pC repemeJr B cocroflrue ((EaHorrIeHI4eD. 3ro Blraqrr' 

"19_ll_:.-"-g
,p"!ilph T1,'aa noropur* Bar(perJreEa $yrHqrar HanorrJrerrr4fl, r4Meer Br,rcor(I4ril

;;;;;ri";"."bro, oor"rqlraJl, a ra*?r(e l{Mrry,rbc}'r' uAytr{rre co cxeMLI Soput^-
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fl 4elu fl |entl/Yt 
e|nflofrne/lul

tD.gir. 4. (DyunquouarEEaE cxerra Jrorr4qecHrrx ouepaquft Sotoe,nertpruec$ot cfieAflqeft
cr{creM6r c Ear(otrJreEIreM cr{rlraJra paccorJIacoBaEl'rfl

poBaur,rfl @1, uocrynalor Ha cxeMy coBrlaAenrlfi {r,^nporoAflT qepea oTy cxe-
try r,r rroAaIOTc.fI Ha BxOA CqeTrIIlRa BpeI'IeHw CB. C'Ietqltx HasuHaeT oTCqeT

BpexreHr,r 1ra1orrJrerrr,rf. Srra rxe r4MrryJrbcbl oAHoBpeMeHrlo nocryrlaror Ira BxoA

Tpr{rrepa yrrpaBJIeHI4f TY, U HaqIIHaeTC.E nepel{flIoqeHlle IuI'IE Cqerql{Ha cO

cJIOmeHrI.E Ha Br,rSLrTaH\re lr T. A. B BaBI4CI4NIOCTI4 OT rlpOcTpar{cTBerrHoro floJro-

xrer{I{fl rIorryAlICKa MoAyJrfropa M.
Baxurru c rorrntrr BpeHr,rfl npaBrrJrr,Hoft pa6orll peBepcl4Bl{oro cqerquKa

nBrrfle.rcfl. npeABapI{TeJIbHafl yCTaI{OBHa Tpl{rr.epa ynpaBJIeIII4fl B IIO6oe taB

AByx ycTofirruBr,lx cocro.rrl{rrft c [ocJreAyrotrlul\{ BB0A0M cllrHaJlbrrblx r{MlyJrbcoB

Ha ero BxoA. AJrfl grofi r{eJrr4 rrpr{rrrJrocb BBecrr{ SaAeplrtny rrM[yJIE,coB rIa yc-

rpoficrBax rl,Ina (oAHoBu6parop)) (OrY Or), sro6lr Ha BpeMfl rlepexoAHoro rpo-
qecca Ha IrrI{Eax yrpaBJIeHI{E BxoAHofi oI{II{aJI PC upeprrnalgs. IIpI{ orcyrcr-
Br4r[ arrrx ycrpoficrn cqersun c6rasaercg.

PaCCuOrpllrU CJlyqafi, HOIAa nepI4OA IIaHOIIJISIII{fi BaROETIS11 Id 11eO6xOi11,IIIo

npor43BoArrrb orpa6orr(y. flperxge Bcero c oltoHaraHtr{el{ Iranorlirelrrrfl rrlvlrlyJrbc

co crrersr4Ha BpeMeHrr nocrytraeT rlepe3 cxerly^ trIJIIlIllra rpulrep ?1, Ia-oH rrepe-

6paCr,reae:rC-s 
^s 

uo.,Iotneuue (OTpa6OTHaU. Conua4eul{e Ea--c-xe6e trIr, sepe1

noropyrc npoxoAl4Jllt rlMtryJlr,cbr 1ra cxeMy ynpante:uun TA, Hapyulr{Jroc}';

Crrrl{aJrbgble I{NIIyJILCrI OT BxOAIIOTo yoTpoficrBa He IIOCTyIIaIOT Ha BxoA' TaI(

fiar( Her coBraAeuufi Ha tral2. Teuepr Heo6xoAI4Mo IIoAarE, s'a P-C I{Mlyl1LcbI cqu-

Tr,rBarrrr.fl c rracrorofi L50 ara. tr4lrny,nr,cr,r 150 aq sepeB cxeMy trl rIi'pu IroJIomeHItpI

rpl{frepa ?, <orpa6otna) IlAyr Ha BxoA PC.Ilo,IIoc}toJIbIty BHaI( saIII4caHHoIo B

IjC \ri{ra He o;peAeJreH, cqtr{rbrBaH}Ifl Mo}Iier I{ r1e rrpoI4Bofrru. !4n orlpeAeJle-

Hr4rr BHaI(a qI{CJIa, BaIII4CaHI{orO B PC, u Arltt fIocTaHoBItI{ Tpl{Ir'epa ytrpaBJle-

:uptft B HyiI{HOe COCTO.flHI4e (uauprauep, rrpl{ IloJIOifiI{TeJIbIIOM sIdcJIe - B IIOJ]O-

)Her{rre ((BbrquTaFrlreD, rIpI4 oTpr{ItraTeJrbHol\'r - B uoJro}r{eHl4e (cJlo}HeHtr{e)) cJ]y-

lr{r{r cxer{a I{B AByx sseeH trlnv lIu Ha rprl coBraAellrafl II oAlloBll6paropa 02'

conta4enun Ha oxeMax tr4 a-t trI 5 roryqarorcfl: *1)_ o1. rJleca (orpa6orltl4)

rplrrrepa 71 HaIt cllrHarla {uxcaqum rIoJIo}I{eHI4.s PC,2) or rlrl{H (cJIo}fieEIIeD

I,I ((BrJrr[TaEIle)) TpI,IrIepa yllpaBJleHr{.fl' HaK CI{X{BOJIa OlepaIII4Id' ItOTOpafl co-

xpalrr{rcfr, gCJII{ IIoAaTb gI{IHaJI Ha BxoA peBepcI4BIIoIo CqeTqI4Ita, I{ 3) C 1111eq

,irr,.upu Brraga ?rr, onpegeJrfl.rorqero BIla,1 cyI\{N,Ir.r, BarII4caHHoft s cqers[xe.
' CneAyet Eec*oJrr,Ko uofipo6u-ee paBo6parb pa.6ory ,rofi rol,nqec*oft cxe-

rurr. ,{ouyctr{M, BIIaH srrcla; PC uonorxuTeJrr,trblfi, ilpL ET.M Bblco*llft floTelr-

27 llas.I{pblMcHofi o6cepnat., l. XLI-XLII 417
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IIr{aJI [pI'IHJIaA],IBaerctI H cxeNle trll a m nropoe coBrraAerll4e or rprarrepa 71
BDrrIOJIH.frerC-s Ua o6eux cxellax, Tenept Bce SaBI,rcI4T OT TOrO, B HaHON{ TIOJTO-
)r{eHrrr4 HaxoA.arcE rxrlHbr ynpaBJrflrotqero rpr,rrrepa. cre4yer 3a1\,rerr4Tb, qro
STrlI [rIlHbI cTporo BarperrJreHr,r Ba fiairiAofi cxelrofi trIuw 145. I4rax, rroJro]r(r{M,
sro BblcoHufi noreuquaJr rlpl4cyrcrByer Ha nr,rnuefi urraue (aro BHarrr4T pa6oraer
rrrr{Ha ((cJro}r{euue>), TotAa Bce rpr{ coBnaAeHl4.fr r4r{erorcfl Ha cxeMe trI ,1i curuat
qepea cxeMy ITIJItrI, rocrynaer ua oguonra6parop Or, xoropr,rfi, nepexoga n
H-BaazycrofiquBoe coc'toflLrtrle, c o4Hofi cTop0lrbr, noAaer cl4rHaJr arepes cxei\{br
[46tt trIJItrf u Ha nepeKJlIoqeHIre rpr4rrepa yfipaBJreHprfl B cocro.Enr4e (B],rqr{raHr4e),
a c 4pyrofr cropoHbr, Barr4paer (ua 10-20 ncen) aenrtrrrr,rryro cxer{y trl7,,nrt6st
He Aorlycrr4rt c6oq .PC eo Bperrfl nepexoAulrx pelnr4n{oB Ha rlrrruax ynpac.rreHrrfl.
Ana;rorzsuo [po]4cxoAzr pa6or:a eroro yaJra npu nro6r,rx Apyrnx correraur{flx
cocrosurzfi Tpr4trepa BHaHa rr ynpaBJr.rrrollero rpr.rrrepa.

Ilocrorr,ny npoqecc orpa6otHlt BcerAa BaHaHrrrlBaerca cpa6arbrBarrr{er,r
Tprrrrepa sHaI{a Trn, To cI4rHaJIoM AJr-fl or{oHqauua orpa6ornrr tr cJryHrr{T rrepe-
HflroseHr.re sHaHoBoro pa3p.sAa. 3ro ocyqecrBrrflercfl cxeuoft AByx oAHoBz6pa-
ropoB O, u O a, r{oropr,re Hapyuaror coBnaAeHrre B cxer{e trll, ,rou,xo [pr4 rrepe-
MeHe BHaHa. Cr,rruanrr B cxeMy BKJrroqeHl4fl r4crroJrlrl4TeJrbl{oro ABr4raTeJrfl rro-
crynaroT co cxel{br coBrIaAeHI{f .LIn m trf ro B BaBl4crrr[ocrr4 or BHar(a qrrcJra, Ba-
rrr4caHHoro n Pc. Bropr,ru ycJroBl4er{ coBnaAeHr{fl cxe*r tr[, m tr{ro aa.l.aerc.tr crrr-
uar <orpa6orna)) c coorBercrByroulero rrerra rpr,rrrepa 21.

Craruanou Ha ornlroqeHl4e ABl4rareJrfl crytnur nepnr,rfi r.ra rdrvrrryJrr,coB
150 eq, nocryrrrrBrDr{x Ha cxeMy Ilfl nocte Haqara Har{orrJreHr4fl (nocre- ycra-
HoBr{rr rpr4rrepa 71 n uororxeHrre (Har{ou"neuue>).

Tan xan A/rr,, -n* : 131 LrlrrryJrbc, a crrl4TbrBaHrre BeAerctr c uacroroft f"n :: 1Iq ,lU,^ ro 
^r,rancr4r{aJrr,Hoe Bper{.rr orpa6orxu fo"p,,ro* : L,mn^o*|/i., :: l3lll50 : 0,873 cen rr MancuMarrbHoe Bpe^r.rr Bcero ur{r{Jra pa6orii cuir.rt

/q max : Tr, * /orp max : 3,42 + 0,873 : 4,3 cerc.

,{na roro .rro6rr cxopocTr, cuera /y'-u" ooraBaJracEr rrpaxT[qecnu HeraSueEuofi,
[pfI_-yB-e_rl,rseHr{rilrpHoctu o6oeHTa cJle}r{eHlzfl B cr4creMe I4crroJrb3yercs 6nor
APy 151, xoropr,rft nyreM r,rBlreHeHrrrr Hanp.slr{eHr{fl rrr4raHr{fl (DDV"uo4qepmu-
Baer r{a [ocroflHHot{ ypoBHe Berr4qr,rHy /y'-r". B Ha.recrse xrrouefi, perefino no4-
KJIrOqaroLqI4x r4 oTltrroqalotql4x ABr{rareJlb oT ceTn nvraHr4fl, I4crroJrbSoBaHEI Tr{-
pI{CTOpbI' ylpaBJIfleNILIe I4l\IlyJIbCalvII{, IIOCTyIIarcqI4MIll OT CxeI{ COBnaAeHI4fl
ilrr, trl[ro, IrIn. IlepegaroqHoe sr4cro peAymropoB nrr6pauo r4B ycJroBr{fl, sro6rr
rrpu Maxcr4l{aJrbHol{ Ear{orrJreHHoi\,r paccorJracoBaHr{rr (Am, _u* : 131 rau_
uy;rrc) 3a Bpel{rr orpa6orxz rdcnoJlHl4reJrrHarr ocE, rroBopaqr,rBaJracb Ha yroJr,
Hecr(oJrbr{o nreur,rurzfi (ua 30%), qeM l4crl4rrHa.s yrJroBa.rr orur,r6xa,

Ouzcanuas (to'roaneHtpl{qecrta.rl cJreAflrqa.s crrcrexra ilpourJra raH .na6opa-
ropHbre, raH r.1 HarypHr,re r4ccJreAoBarrr4.fl (n ItpAO AI-I CCCP ua 16" re,recnone).
Am cucreltr 6r,rn I4cloJIr,3oBaH onru.Iecxrafi rI4A c BxoAHr,rM orBepcrrrelr
150 nn, a HorrrpoJrL HarrecrBa cJrelr{eHrr.fl rrpor{BBoAr4Jrca uo {ororpa{ualq rroJry-
saeMbIM B rroJle ocHoBHoro reJrecnola. Ilpulreneurae {ororu4a c Ha(orrJreHr{eM
IrosBOJrr4JrO Ua 2-3 sBeBAHbre Berr4qr4Hr,r (uourra ua uopa4ox) yryv[rurr, [opor
rryBcrBureflr,Hocrr{ no cpaBHeHr4ro c Henpepr,rnnoft tforocne4aqefi crac:renroft,
'I'ax, uenpepbrBuaq cJreA.fiuafl cr.rcrei\,ra B Tex )r{e ycJroBr4Ex MorJra pa6orarn
ToJIrrIto no SBeBAaM Ao 7"t, a crICTeMa c HaHoflJTer{r{et{ - BrlJrorb Ao 9-10'?x.
flplr arolr, Aalr(e [p]I r{crloJlr,BoBaHr4r,r peAynTopa c Heorrrr4}raJrrrHbrrr [epeAa-
TOqHTJM qr40JroM, orura6na u,rAr4poBaHr{fl He npeBbrrua.na 0,2-0,4 4l,rauerpf raao-
6paxrenua BBeBA, noropr,rii r Cpe4ueu cocraezfl z-Z'. Oru ueperre rrcrrbrraulrfl
rro(a3aJltr{, uro riiorocreAfllqrre cr{crer{rl c }ranonJreHrreM cl4rgaJra paooorJraco-
BaHI{rr ]\[oryr c ycnexo],r [pr4xfeHrrrbcfl B Tex ycrpoficrnax, rAe cltopocrr4 Bo3-
MyIItreHIIfI I{aJILl u IAe CJIe}IieHI{e BeAeTcrI ilo oqeHb C;ra6ulr CBeToBbllI o6teH-
TANf.

,{exa6pr 1968 r.
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XPOHI{T(A

B resesre 1968 r. corpygurrr(rr ltpuucroit acrpo+r.IalIsecnoft o6cepaatopuu AH CCCP
rrpflHrrMarn yqacrfle n uayvulrx nouSepenqrax Ir crlMrloal,Iylrax RaK y rJac B Conercxort Coro-
a6, rax u aa py6errotu. Ha XI fl.neuyrue ITOCIIAP (Toxuo) 6n.iru Il. II. ,(o6poupanuu u
A. E. Ceaepurrft. B IX Ho6enencHou cEMtro3rryMe (ABrrfieEr.re B coJrEeqEbrx Bctrr,rml(ax))
(rrour,, Itanpu, I4tanrra) rplrEl{Marr yqacrue A. B. Cenepmrit._A. A. Eorpuyn, P' E. Iepm-
6epr, H, NI. IllaxoncHori yuacrronaru s l(oflfioxsnylre UIAC rro EeneprroArlqecmrM flBfle-
Eufln B trepeMeurrrrx BBeBAax (certa6pr,, Ey4anenrt). Muorue corpyArrrru o6ce_p_Baropuu
yrracrBoBaJrrr n MexAynapoAEoM crrMrroarryMe rro coJrEeqEo-BeMEr,rM cBfia.fiM r Hayvuou,
i MerrgyuapoAEoM cr{MnostryMe rro Suauxe Jlynrr u firraner n l(raere, Itouuccrar,r tro BBeBA-

noft acrfou6ur.rz r Pzre, ftonrccuu uo Sranxe aBeBA rr ryMarljgocrefi n _Eropar_ane, Cone-
qaEtrrr tro BcrrbrxlrBarorqrrM BBeoAarvr n Jleuuurpa4e, Il.nerylre ItI4_C_O,t .{ynrar6e, Pacmu-
p6nrolr fl.reuylre flpeazguyua Acrpogouruecroro coBera AH CCCP, IIInore NIoJIoALIx
acrpogo\roB n Tpaxae, a ranxe B Apyrr{x coBerlaur{rx rro orAeJrLEr,rM EayqEr,rM ll EayqEo-
opraEtr3aqlroEEblrl BotrpocaM.- 

B o6cepraroptrro B iesesfie roAa trp[eB]r{aJrrr AJrfl o6ltesa otrr,rroM, trpoBeAeuu.fi coBMecr-
Ebrx pa6or, rrofiyqeEtrE MareptraJra Ea6firogentrfi yqenue coqrraJrtrcruqecntrx tr fiarlzTaJrtrc?Ir-
secx;x crpan, corpyAaumtr pfiAa o-6cepnaropnft, Eayq.Eo-[ccJreAoBareJrr,cnlrx I{EcrI{TyroB
E [pyrtrx yupemgeurft crparrtr. B o6cepnaropuu 6srnu corpyAutrntr Inaauoft acrporoMrrrle-
cxoi,i o6cepraroprru AIt CCCP, I.nasuofi acrponoMuqecnoft o6cepnatopzr_AH yCCP'
O4eccnoi, 

- .{6acrynraacrofi, Eropanancnoft, IIIenraxzncxoft, JIrnoacHort, Cnerlnanr,nofi
acrpo$uatrqecnoft o6cepBaropuft, Moctorcxoro, I(rreBcnoro, JlenlrurpaAcnoro, Vpar_r,cxoro,
Xapriioscroro, MrucHoro, Poctoncxoto-Ea-AoEy, Toucnoro yEIrBepcllTeron, (Drarve-
cro-ro [Ecruryra AH CCCP, Izlucrrryra BeMEoro MarrrertrBMa, r4ouoc{epbr tr paclpocrpa-
EeEEE paArronoas AH CCCP, Cz6I{3M1{PAHa, tr4ucr:utyra oJlenrpoMexa44Hr, 4nclutyta
reoperrsecrofi acrpouolrun AH CCCP, tr{ucrrryta Srarra arMoc(treprl AH CCCP, I{scrr-
ryra Suauxr.r Seunr AH CCCP, HI4II agepnoft {trauxu MIY, tr4ucturyra HocMrrqecntrx
uccae,iosaszft AH CCCP, HI4POI/I, I{ncruryta {rlauHr Seutn ll arMoc{epbr AH VaCCP,
Ieo$raruecxoro Llncrtrryra AH lpyaCCP u 4p."14e coqlranrcrasecrrrrx crpau B o6cepBaropru 6urrLr c.negyroqfie yqeEr,re.

B. ,4o6puqen u [. PafiHona (EHP) eanauqr{Barrn cra}r{rrpoBny n Otgere {narHn aneag
ttpAO AH eCCP. O6cepBaropr{ro rocerrrJra corpyAurrn AI{ EHP Aonrop Sr.ra.-nate,rr. uayn
M. ,[. Ilouoaa, a rax]fie 6o;rrapcxnri trE]rteEep flauyxvzer.' CorpygurH Acrporolrlluecmoft o6cepBatopnz AH Mourorr'cnoft Hapognoft Pecuy6nunr
Xyuruftn Mlruce.rr nprexa;r Ea rrrecrtrMecflsuyro crarfiaponxy a Ot4en {uauru Conrqa o6cep-
BaropflE Afifi rByrreEufi MeroAoB cnenrpo$orouerpflqec([x r {orouerpzuecntrx IrccJIeAoBa-
EEft coJrrequnrx npoty6epauqen'

B lrae s tesesfie .rer:npex uouefi corpy4ntrxr Tayteu6yprcnoft o6cepnatoprn (1.(P)
Eaprlrr, u Horuu BeJrrr Ea 2,6-rlerponou pe{rerrope crrer{rpocrtoflfisecmtre Ea6firoAeEflfi
r{Ba3apoB.

dxopornuu BIrBIrroM r o6cepnatopur 6n.n 39. I(nua (r{CCP).
B o6cepnaroptrrr Ea trpar(rflxe 6r,r,n cryAeur Mly E, Italruas (BHP), Arfl roryqeEtrE

MareptraJra ua6nroAesrfi rrpffeoxtaJl acfiIrpaur MIV Hryou Hrar (.{PB), AJI.E RoEcyJlr,ra-
rlrr hcnupaur Mnscroro yntrBepcIrrera Itxorr ,(rrr Xour ([PB)'

B cepegure orra6pc u o6cepraroprrr fipoxogrrJr Memgyuapoguuft curlfioaayM trocoJr-
sesuo-aeMuort ([raazne, B noropoM trplruuNlarrtr yqac"tre yserr,re ra IIP (@auaeray, Edu,
EEne, Baftc, Iense, Eutqeau, Itprorep, Jluunept, Jlopeuq, Ty6euxaftru, (Derrrcre, Xeftqxau,
I{yuue, Illunnpep, Baruep, Ipa$Se, ftorept, Jleuar), B_HP -(Eenqe, -[exo, flollog_Il,
(Dnoprau, Certepegu, Eapr:a, IIIauxo), EHP (Cepa{ulton, Cepa$nuona, Beruron)' t(y6n
(fleciuuo, Peftec), IIHP (.firopcttufi).' lla RatruraJrrrcrrrqecxrx crpau B o6cepnatopur 6nru c;regyroil{tre yseEure.

Actpouolrr,r ra @paaqrz: Jlepofr, Br.rganr' (o6cepratopna flun gro Mrgz), @p. JIe le
(Hnqqa), CruoE, Jla$uuep, Eropuromou, Itypur (Megorcnan acrpoEoMrlecrar o6cepra-

AlIAAEM!Tfl- HAYTI CCCP
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ropl{fl). [-p Culrou sa BaceAaEI{I{ Vsesoro conera o6cepnaroprru cAeJraJr AoRJraA <Merogrr
uporgoBrrpoBarlrfl_ corEequLrx Bctrlrrtrex r Megoucnoft o6cepnaropr.ru>.

B $enpa,rre o6cepraropuro trocerlrJra (ppauqyacxax Aerrerarlua tro coBMecrgsrM coBercr{o-
(ppauuyacnlr lr fi ocMr,r qecHr,rM r.rccJr eAoB aBr.rfl M.

B-anpe.ne n o6cepnaropuro npu6rrn npo{. MaH ltpr (Arrnnx). Ou ancrynrrJr c Aor{Jra-
norr <Heroropulc npo6rerrbr r{Ba3apol)).

_ B xparnocp-orl{ylo r{ouarAlrpoBfiy n o6cepnaToprrro trpuea}r{aJr AnpexTop Xe.nyaacnot
o6c^epnar:opru.r (OAP) npo$. A,ru, xoropr,rii cnera,r Aox.naA o6 acrponoruns6cxl,rx pa6otax
n OAP.

B urore B Teqen[e Mec.sqa n o6cepraropm.r pa6orar pyr{oBogr.rreJrl acrpo@uar.ruecnux
pa6ot rlrrnrtcnort uaqrouanruoii o6cepratopuu 4-p CroH. On cge.na.n gonna]1 <ila.nanrflse-
cKlre I{ccJreAotsaErr_fl u sBesAEarr acTpoEoMllfl).

- O6cepnatopuro rax)fie trocerrrJrrr yueulre CIIIA: 4-p lonapg, nlrcrynuriurft c AorJraAolr
ua VseEoM Conere <flocne4ulre peayJlr,Tarbr o coilgesubrx Marurrrrlrx rroJrrrx), 4-p Buanonc,
Ter{a ero AoKJraAa <O_ csgBl{ coJIEetrELrx rr Merr{rrJraEerEbrx {arglrrsr,rx trorefr). C nparxo-
cpoqgr,rM Brrar.rroM o6cepnaropr.rro [ocerrrJr aare4ylorqlrfi orAeJror{ sueaertgot Suar.uu.r lo4-
AapoBcnoro qeurpa KocMr{qecxrrx troJreroB g-p Hecc, cgelarlruli Aor{JraA <O crpyxrype
rrex{rrJrager}rlrx }rarEurlrSlx uoreft>.

-27 ceutx6pn n o6cepnatopuro npra6r,rna o oAEoAEeBEsrM BrrBrrroM rpynla flrroucr(ux
nro6ure,nefi acrpoEoMr4r{.

B aarpauuunrre Kor{anArrpoBnr{ ral{}fie Bbrea}r{aJrr.r: A. E. Cenepur,rft, xoroprrft 6rrt npr-
rJrarlreE Axageuuefi uayx Illneqnu Arrr qreuufi renquii, u IO. V.I{errnop, n teueune 3,5
r{ecflqa raxogr.rnmuficfl B gItcrreAEIIIrLI rro r.rccJregoBarrrrro r.roroc{epr,r na xopa6re <Aragelrur
Hypvaron>.1

B no.n6pe 1968 r. A. E. Cenepuuft 6r,rr ua6pau 4ertcrni.menr,urrM qJreEoilr AHagelruz
uayx CCCP (amageur.rnou).

A._A.-Eonpvyr Baqrrrl{Jr Arrccepralrrrrc Ea crerretb AoRTopa (rr.rarno-uarelrarrlqecntrx
EayI! Etn4. Bragulrnpcxuft u 0, A. Bnrpuuerr{o Barqr.rrr.r,rr,r iau4ugarcfirre Arrccepraqtru.

B 1968 r. BblrrreJr LrB rreqarr.r XXXVIII rolr <trrlaBecrur? Hpulrcxofi acrpo([ualluecnofi
9_6ggpBar_opr4r AH CCCPT. flogrotonreu Ir cAaE n uagarenr,irBo (Hayxa)) nacroaquii
XLI-XLII rou.



var\ 523.746

EBr.rt*eH[e[eranefiTorrHoftcrpynrypr,rBrroJry,reHr.r oorHerrHr,rx II.sreH. CTertreHI{o II.8.'
{ e p 6 a n o B A. f. lIsB. HpbrMcroft acrpo{us. o6c., 1970, LL-42,3.

CEaMfiI4 coJrnequblx trffTeH, nollyqexHble B [rrrr c orJrr.rrrrrblMrr uao6paxeulraurr u MaJT6IMI,I Epo-
)r(aHr,r.EMl,I ((1"), a taxxe oHI4MHI{, _ony6.rutronanuue flauraoillcoHoM , r,rcfioJrb3oaanrr gra uauepe-
HuE [BuE(eHl4ft.. OreMeHTOri roEfiOft CTpyHTypbr B rroJ]yreHr,r rrffreH B flpoeHqr{u Ha ftapTr,rHHyro
lJrocftocrb. HaftAeHo, rITo EgraJru rroJry"eHrr rre rrMeror nocroEHHo uanpan.neurrrx gnuE(eHurt co
cltopocrr,Io 7- 2 xn/cen. Ha6urcgato'rcr ABr{}I{eHLr.E T}I[a nyJrbcaqr4ft a paAr4aurHoM HarrpaBJreHr4rr,
BAoJrb oplleHTaqrrrr roHl(ocrpynrypHblx aJreMeHToB floJryreHr,r, SaperucrplrporaHllbre cMerqeHr.rE
[eTaJrefi rIoJIyTeHrr nporrcxoAl4Jrl4 B reqeHue ftopoTr(oro rrHrepBaJra npeueurr (nopaAxa uraiyru)
co cfiopocrbro oHono 4-8 nn/cm; a reqeulre cJre4yroqrr,x HecrtoJr],Hr,rx Mrluyr (-10m) HanpaB-
reHr.re EB[]fieHr,rr 6our,rur.rrcrna Aerareft MeHEJrocb ua o6parnoe.

OTII BbrBo[br xopouo corJracyrcrcfi c AaHHbrMr,r o croxnoft I,I obrcrpo MeHffrcqeficE crpynrype
crlel(TpaJrbHbrx ruHuft roilyreHr{ nffTeH.

Br,16,r. 13 HaBB. , rrrrJr. 10, ra6n, 1.

v4l\ 523.71r

IforecnopocreilHapaBHbrx ypoBHtxBax,rlrBHblx o6.racrsx Ea coJrHIIe, IorIacror C,lI.,
U a n T. T. I{BB..I{pbrMcxofi acrpo$ua. o6c., 1970, 4l- 42,15.

llSyqa.lroc6 nore cftopocreft 13 anrunnrrx o6racreft, Haxo[r{Bmuxcfi B6rr,rBu rleHTpafir,Horo
MeplrEr{aHa. IlsMepeHr,u cHopocrefi apoBeAeHhl Ha EBofiHoM MatHurorpaoe t]o j]rrHr4rrM K, Ca^+, Ho,
HB; H1,, H6,15184 A Mg I, Dl Na I, 1\4227 L Ca I, 1,6103 A Ca I,Ibzbo A.r'e l, lu4SOS A r,e r.
_ IIoHaBaHo, qro ilMeerc.E xopoltra'I cBflob Me}fiAy cHopocrrMr,r Ha cocetrHrrx ypoBHfix s a(rusHofi

ooJracrrr, CB.ff3b yMeHr,uaercs c yBeJrI4qeHI,reM paccrofiHur Me)fiAy ypoBHEMu u r4crre3aer EJrr cl{opo-
creft, r,roMepeulrbrx rto IId prl\b250 A. Hau6onee 6brcrpoe y6brBaur,re cBEBrr Me]r(Ey cfiopocrffMrr Ha-
6rlo,4aercn nplr fiepexoAe or $orocfepbl n xpouocSepe. B arofi fiepexoguofi BoHe cropocrrr rrogbeMa
I[ OIyCI{aHIrfi raBa OEIIHaHOBLI I{ I'IMeI0T MT,IHIIMaJTbHLIe SHaqeHI,If . BBepx u BHr.{a OT nepexoEHoii 3oHbI.
cxopgcr_h oflycr{aHr,rfi raaa pac?er c yBeJlr,rqeHueM paccronur.rfi 6r,Icrpee, qeM [oA'beMa.

Eu6r. 10 HaaB., r,rJrJr, 5,,ra6il. 2.

vAH 523.75

Ifexoropbre BqAbr ABuil(eHltfi n xponrocrlepilblx Bcnr,rflrnax. O r n p r M. E. I{BB. I(pbrilrcHoft
acrpoou3. o6c., 1970, 4l-42,25.

IIo Ha-I{uHoouJrbMaM paccMorpeHbr trBa}r{eHrrr Bo BcnbrrrHax Ha AucHe u na ,lum6e. 1. flofia-
BaHo, qro ABr,rx(eHtre .Epftux crpyrt uB EByx y3JroB BcnbruHtr HarrpaBrerro HaBcrpeqy Apyr trpyry
BNIOTb AO COEAUHEHIIE C O6PAAOIAHUETT fiETJIil. IIETJIfl Mo}HeT BbIcBeTtrTbcfI I,IJI,I BbITflHyTbcfl BBepx
C PABACJICHI{EM HA IBE P BABIIIArcUIIECfi BETBil. ABIHEHI{C Mo}I{ET NPoTICxoA}ITb I4 ToJIbHo oT oA-
Horo,yBJra I{ ApyroMy. IIerJrtr, BooHuHrxlre npu raHoM ABu}r{cHrr, otrycHarcTcfl BHug.

^ 2. Bo BclrbltrlHax B trpory6epan{ax trBu}r{eHr.rc qacro HallraBrerro B crollo}ry or lpory6epa]rqa.
UHo HaquHaercrl c BbtrarHuBaHtrfir{pHoro crycrl{a. OAHoBpcMeHHotrporrcxotrtrTE oceAaHtre yg"ca
BcrlbflrrfiIr BHu3. Ha6rlolaercfl Tal{}ltc pa3Brrrl,Ie BclrbllrrHr{ B BLrAe pacEpocrpaHeHtrfr cBeqcHrrfl ro
Bcefi AfiilHc filloryoepaHua.

3. orMeqacrc_.a pacurupeHl{e I4 nocJeEyroulec c}I{arl{e flpHux y3JroB Bcnblrrler{, BoBHrlri[r{x
HaA JlffMooM. HaorroAaercfl TaHH(e pacrer{arrrre flpHono y3Jra no Ayre.L, Ecfiil o6a yala BctrbllrrHrr BoaHrrt{arcT ro o6Ccropoust or BoJrofiHa, To r4x BblTfirrrBaHue rrMccr.
BUA B3auMHOrO yAaJreHuff .

5.,Uefia_ercfi npeAtroJrolr{eurrc o roM, qro crrcreMbr flererbHbrx lpory6epalrqeo rprr clrJrbHbrx
Bcrlbllrrfiax oopaeyrcrca BcJreAcrBrre ABulr{eHtrrr Marepr,rr,r ras xantgoii ncnrrrire.iHor)i ireuru uancrpevy
Apyr apyry,

6. OTMe.raercfi crpoerrrre yaJroB BcnbrrleH, Bbr6pocoB r,r rrercJr, B Btrtrc trByx gera.nert.
7. IlpeAlaraerclpaaAeJreHueEBu[{eHurtBoncnr,rurrrax HalBaBrrga: t)siyipeiuuelBrr}r{cHrrfr,

nprrcyurre AlIrHoMy Bc[bIIrr€qHoMy oopaBoBaHflro, B rle.]roM, tr 2) ABr,rx{eHue rnna raalluogeitcrntil"r.Bv6n.27 HaaB., r.rJrr. 11.

v,qr{ 523.75

O paarnruu Bcnbrmfi,r Haffparo Aucfta coJrHqa11 ilrors 1966 roAa. E a 6I{H A. H. I{BB. I(phrM-
cHoft acrpoSuo. o6c., 1970, 4l-L2,45.

OlllcrtgaercR pa3Burtre BcnbIrIrHI,r Ira BanatrHoM Hparo CorHrIa rro MoHoxpoMarffqecftI,rM }ra6rrc-
treHtrflM B cBere Hc. B npoqecce oBoJlloqurr BctrblrrrHu Ha6rroEaerc,q noETreM flplroro BoJroI{tIa y oc-
IIOBaHI4fi BCIbIIIII{I4 CO CHOpOCTbTO -L0 n,V/Cen, a SaTeM elo paSEBoeHue.

O6uapyxeuo (BbrrarHuBaHue)) [ragMbr uB Bcl]blrflltu B EByx nportrBonoJro]r(Hblx ]taflpaB.rre-
Huflx: Ha.ceBep I{ or ooTocoepbl Ha nepeAlreM HoHrIe Bclrblrj]iu rr B rrpoTr,rBo[oJrox{Hyro crol]oHy uB
XBOCTOBOH qACTI,I BCTbUtrHU.

HaorroAaercfl HparfioBpeMellHoe rroflpqaHrre B ocHoBaHur BcrrbllrlfiI,r, a ctrycrfl - 45 cen,
cfiopocTlr nepeAHero SpoHta ncnrrurfiIr BlIeBanHo yBerr.rtrr.rBaercfl c 40 lo 760 xat/cex (ycfiopcHtre
go 706 cn/cexz). Ecrlr o6a flBJr€lrufl BrIBBaHLT HcBr{Ar4MbrM areHroM, pacnpocrpa}rrrBtxrrMgrr BAoJrb
BCrIbIIlHrI, To eIO CnOpOCrt -703 xn/cen.

O6paulaerc.E BHI,IMaHT'Ie Ha Heo6blqHoe [oBegeHue tilrtfittKy2 Ca IInuexoropblx y3Jrax Bcrrbrrrr-
fiIa, r{oropbre Br.rIHbr -spnlrMr.r (no cpaoueuuro c HcBoBMyxIeHHrrnr gucnou Coluqa y x]ran) ua nogo-
poAHbIx _cneHTporeJruorpaMMax I,I reMHbrMrr (r.r.:r.r nourlr He BraEHbr) Ha r{aJrbr.l}reBbrx. Cge.nana ilo-
nlrrra ootscnntr oror eSSerr BlraqrrreJrbHo 6orblllefi urupuuor:i runuu Ho no ncilr,ruxe!no cpannenlrro
c K2a2 Ca fI u ronr,;reponcxl4M cMetrrelrtreM aMrrccuu Bcrrhllrrrrr. IlpuBorflTcrr apryMeHTlr B rTorb3y
peaJbHocrrr cEBura aMrrccl4lr BcrrbrrrrHu B crrllIorc cropoHy (cxoguuft BrrA Bcnbr[I{tr r Kr3. Ca II
u B HpacHoM npbrJe Hq),

Ha noeguux oranax pa3BLITI4ff Bcllhrrrr(a TroHa3brBaer roHHyro crpyiiqaryro (ao.noxuucryn)
crpyHrypy.

EuAr. 7 HaoB., urr, 3.
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ylr{ 523.164.32

9:Xo:T:,'"""" -paArlouaryqeuu.s Ha BoJIHax 70 cdL n 1,5 il c Her{oropRrMrr AeraJrrMu xpomocrlrep.
HorrBcrl6rlufirr 7l utoJr^ 1966roAa. IOposcHlrrt IO.(D., Ba6an A.H.tr{BB,HpbrMc,.of
acrpoou3. o6c., 1g?0, 4l_LZ,5Z.

- Paccuorpenbr BcnJrec(rr paEfor,I3ryqegr,r.E Ha BoJrrrax L0 cn u l,b Jr, conpoBoxuaBrrrrre xpoMo-
c$epuyro Bcrbllrlfiy 11' utons 1966 r. BrrscneHo, qro nepBr,rit uuny;iscnirii-abn"re6'riiiil I io c,u
npox3oureJr B Ha.rarbHoli craAlrl,r Bcflbrrxftr.I Bo BpeMrr HapacraHrr.tr -EpRocrr,r B Jlrrrrrrrr Ho. Bropoii
BCnJrecfi c IIocTerIe_HHBIM HapacTaHr4eM rrHrerrcr4BHocrrr rcHeprrpoBaJrcfi BO BpeME 6ypHoro pa3BuTr4rI
Bcrrbllrreqroro nrr6poca. IfoflBreH[e ((orprrrlareJrL,Horo)) Bcnrecga o caniuruerp-o-noM ArrarrasoHeB saH,qlo-qrrreJrbHoia {ase co6r'rMfi 

^c-asaaH_o-, 
[o-BI4ArrMoMy, c [poxo]r{AeHlreM oca'xgar[;iicfi MaTe-plttl oltSpoca qepea ypoBeHb 30'[0i rm. Ha no.nne t,5,rn gera.nsuoro coorBercrBl,ifi Mextrv MoMeH-

TaMII BoBHI'IHHoBeHtrq oTEeJIbHbIx BcrIJIecHoB tr AL{HaMI,IrIeoHIIMrI oco6eHHocTE}fir scntruxu;re o6Ha-pylr{eHo.
Err6.r. 12 Ha3B., Hrfi. 2.

yAr{ 523.74

tr4SMeHeHItecoBpeMeHeMnolr(lorocr[epnHxcriopocreiin:anrusrroii o6,racrt{. folacrcH C. tr{.,
It ap r a ru o n a Jf. L I{BB. I(pbrMcHoft acrpootra. o6c., 1920, L|-LZ, bg.

I4cc.rreEoBalcE x_apafiTep rraMeHelrlr co BpeMeHeM IIor'I $oroctfepHbrx cfiopocreii a pasnaroit
ar{rl'IBlroil o6racru. I{sMepeHuE ryqeBhlx cnopocreft nurto,:rqeuir ird uanlrlri'orpade i-.n-lrulrii
1,5250 A Fe L I{cfioflr,BoBaJrtrcb^Bafilrcrr.z-,--z- , tr- T.Ix 1961 r., ]rorga aHTHBHaE o6;racrr npoxo-
trura no coJrHeqHoMy EucHy or 30' E tro 42'IM. Arn Halr{trolo Arr.E t{Merbcr or 6 Ao g cepuit aan^uceit,coorBcrcrByroxllrx 6-7 .rac. Ha6rlo[eHtrft.
,'- ^.!_r-y:-grj.yfl9qt1{t_Jr-olBorrrrrro o6xapyxtrrb EBa yqacrHa B arrrrBHorl o6.nacrn, I Horopbrx
1B cpe[HoM no r[roua[,H) HaOJrmEaJ]Lrcb nonedauns cxopocr!{ c neprrogoM 8 qac. pru yqacr614 B re-qeHllc B_cex,q_Hcii ua6,'IIoEeHHII coBfiaEafi].{ c cI,rJrbHr,rMrI MarHtITHb[Mlr rroJrffM!{ J[r,(cpa tr xtsocroBblx
fifiTeH. HoJreoaHz.s n o6,racru MarHurablx fiorerl rr.rAepa 6trlr.r n nporrno6aae c riolicdasnnnrr.l s 06-
JACTI{ XBOCTOBbIX IIfiTEH.

EuOl. 15 naas. urn. 4.

yAH 523.746

MarHurHoe [one rr aJrer(Tprrqecnue ronu yEullonflpHoro coJHerrHoro [rlTIIa. H o T o B B. A. tr4ar.
HpbrMcHort acrpootrs. o6c., 1970, 4l-42, 87,

Ha Hprrmcxolr uarutrorpaSe B OorbmoM yr{rrrroJrfipuoM fifiTrre fioryrreHr,r 3arrrrcrr npotrorb_Iloro rloJrfr l{ll B rIIuIIu He u florHoro Ber{ropa H oAnospeMeHso n giyx nunusi: l"a8'bilf,e t
,1 l'61'02,7 Ca L Ilpono,nr,noc troJre B xpoMocsep_e_cpaBHrruo c $oroc$epHbrM. B rreHrparbHoit o6ra-crrr pasMepoM nop.fraHa ceHyHArI.Eyrrr BefiTop H BeprtrHaJreH na o6oux Qoroc$epiux ypoBHax.
orMeqeHo rrorBJleHrre 6o,rLuoro rl1 nuyrpu nirua lr-or.nsuoe (qo 906) ,pa',rqeH"i-E I 

-c 
irivorin"li

E oTAeJrbHhIx MecTax rIHTHa. 3Ha.IuTeIbHaR a3,rMyTaJrbHarr cocTaB,JrHlotqlE Ha o6oHx ypoBHflx yHa-
SbIBaeT Ha BafipyqeHHocTb fioJrfl ro 'IacoBoli cTpeJ]He. IpaELreHT 0H 

11/dz, ual-rgeulrtrit [B ypaBgeur{fl
div H: 

-0, 
B rIeETpe IETEa - 0,6 ec/xnt, AHaruB rpaAr{euroB rror{aar,IBaer, qro, B11AuMo, ryqge

Bcero Ha6rIoAeHIrEM coorBercrBylor rtpoBpaqH6re mogeru [ErHa. IfroruocrssepiinlriruHoro aJreftr-prqecBoro roHa jz -103 + 104'CGSE. B cpegnem gia.reHr,rs j, na ypooue l"ojoi,i BABoe MeHb-
lr-e, qeM Ha ypoBHe 14808. Ilo.]Iurre_ roHrr, reHytqtrc BBepx rr BHr.rB, fioMfieHcrrpyror Epyr Epyra Ha
o6orrx yporuxx. Ilorcpe.rHbrii ron (j.L - i04 CGSE), crpynrypa Horoporo nptitcraeuaer rraorHy-
ryro BoHpyr ocr{ rrflTHa rofioByro [erflro, Teqer B ocHoBHoM fiepfierrErrr{yir_EpHo H1. I{a pacnpe-
ae.IreHrrrr a.[er{TpoMarEr.rrsort clr,nr,t f : j x H/c creEyer, qro B ropfi3oETa"rIbuorl n,irocrocur cy-I:ItecrByer cEBlrroBoe Ha[p[]r{eHrre, HanpaBJre}rHoe B ocHoBHoM IIo EoJ]fore. B fiflTHc npeo6,nagaerCilIaIz' HaIpaBJreHHafl BHI'[3, qeMy COOTBeTCTByOT [peIIMyI{ecTBeHHOe onyoHaHr{e ra3a, Ea6rro-
IaBrrreec.E rro JilHr4tr 1\6102,7 .

EHOJT. 35 HaoB., rJrJr. 17, ra1rr. L.

y,qr{ 523.746

Beprllliarruoe pacnpeAeneHrre lrarrplrr(etluocrlr ilanHrrrrroro nonrr B qApe coJlHerrlloro trltTga.
I'y c c li H o B M. Ax. I{as. I{pbrMcnoft acrpo&rr3. o6c,, 1970, Ll-42,89.

IIo 34 {payuroSeponrtu JrIrEIrrM onpeEeJreHbr a6co.rornrre BHaqeHrlfi Halpa)r(egHocrrr Mar.
Hr,rrHoro norn ff Ha pa8Hbrx rny6uuax Ha ypoBHe Sorocgepu (r : 0,007 -:- 0,180) B qefirparbrrortq CTII gEPA IIETHA CPEAHETO PA3MEPA. BCE I4C[OTbBoBAHH6IE JIIIHIII{ [oTJIolqeHI{fi fIBJIffIoTcE TpII.
rrJreraMrr SeeMaHa, EJIfl Horopbrx rrsBecrHbr cpeEHlre orrrr{qecHr4e rly6unu oopagoeaHrq t B }reBo8-
uyuleHnoii ooroc$epe. tr{ayuarorcx coorHorrreHr,re Mex{Ay L I,I poyJ]aH[oBciofi uHTeHcIIDIIocrbro
JI'IHUI:i rorrotrIeHr.rE B ITflTHC rR, IIOTCHrIilarOUrOe6yXgeUlra Hr4]fiHero ypornR tlruuit PB r,r cpeE-
HrrMrr orlTuqecHuMr.r nry6r.rHaM[ lnsr,rii r. CB.EBra Me}I([y H u Ip, pB cra6br, r.rMeercE oorr,uort pa3-
6poc ro.reH. CBrsb MeE(Ay Ff u t xopouas; HalpErr{eHHocrr, IToJrE or If: 2200 zcnpu t: 0,010
cHaqaJra pacrer c lJryoflHofi Eocrr,Irafl Emax : 2665 ec npu t: 0,060, BareM yMcHr,r]raercE Ao
IJ : 2480 zc rtptt 't : 0,130. Bbr.rucreubl Bcprr,rnaJTbnhre rpagrreHTbl Eanp.Ex{enuocrr,r MarlrtrTlrofo
nona-0H/0h rro MotreJrrrM Muffapa (0,3:< ldHldftl :( 0,5 zclriaa) rl Mafhura (3,0:< [ d,H/dhl <:( 6,0 eclrn). Harttreno, .uro dHldh Merrrercff c r.ny6nnoit.
_- PaccMorpeHr,re BeprrrHaJrbHblx rpaAr,reEToB dH/dh E.fin pa3lr6rx IETeH rrofia3aJro, trro Blraqellr,re

dH/dh Metflercfi co BpeMeHeM, gna uonogrrx rrflefi dH/dh ana.r[rerr,Ho 6orbure, qeiu Arfi crap6x.
OOHalryxeHo, rrto Har6olltune BlratlcHufl dH/dh coorBercrByror SaBe uar,r6o.nsueii Bcnsrrnequoit
aHruBHocrl{ r'pynrlEl nareu (uo gTor peayJrbrar npeABaprrreJrbHbrii, I{ Tpeoyrorcr gatlneitlrze na-
6firoAeHufi).

EuOn, 28 HaBB., r.rJrJr, 5, ,ra6fi, 2.

yAr{ 523.75

Marunrrrrre tronrlrr EporoHHLre Bcrrbrmritr 6l{Ionfl u 2 ceHTrr6pE 1966 roAa, SBcp cBa A.M,r
C e B e p H br fi A. B. trLsB. Itpuucrofi acrpoou3. o6c., 1070, 4l-42,97.

Ha ocHosaHfiu, r4gyseHufl 6o.rrlroro 'r[cra Baruceft MarHrrrHbrx floflefi rpytrrr, AaBrrrrx npo-
roHllble Bcnbrlrrnlr 7.VII lr 2.IX.1966 r., noryqeubr cJregyroqr{e peay;rbrarhr, Ipaguentlr uotr.r,
IlailMrrraE orreprr{.E u MarHurHbrrt rroro( Bo3pacraror nepeA BcfihllIl}roll, EocJre Bclbrrrfirr BoBBpa-
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IrIalorcE R IrcxoaHbIlI SHaqeHxfiM. IIepeE Bcrrblrrrfioii rtorrBrficrcfi 6o,lrr,urort rroroft MarHurgoft uEAyr-
I}L._r.9p-9, 

Bcro axrrrBHyro o6,nacro, garoqun c.4.c. 108 larn r,rg.nsrxi n-oir""?iiotr'iii"n nporoHrrhrx)BUrrhlrreH' ,4JItr IIl]IIBetreHHn crofi a.g.c. B coorBercrBrle c roit, t{oropafi cJreEyer r43 r.raMepelrgrlxToHoB (no rpa-qlreHTaM MaDIrr(THoro nong), c'relyer nporogulrocrr, corrleqnort TIJIaBMrI norr{Blrrbgo oua.reuuii 108-10e.
rrogrrepxgenlt pe3yJlbrarrl Muorrrx [peErllecrBoBaBrrr]Ix pa6or o cBEB]r BclblrrrcH c ;rurtlterlH ll ": 

0, o llorrBJrcHr,rrr Bcrrbrrrrer{ s Mecrai'rio.riruoro rpaglr-cnra floJr.E co cneq"o".rein;fi';i;
HOH6XIypaufieii ((cHpexlejr,rfl D noflepe,rHbrx noreii).fle HaI{,EeHo HtrHaHori cBEBrr rloJroxcuus BcrrBureft c peaJl6nblMr4 reiitpaltur,rulr rorr1aMrr,rEe IroJrHa[ HanpEE(eHHocrL I H | - 0. Ilo.noxeuu.a xpril.rx yo,lon BcIIr,IItreI{ Tecrlo SBEBaH6I c Mecra-r[u Hal'roorblreit flJror]Iocrtr oJreftTptrqecnolo roHa. iirlteqeuo, qro AaHHbre LraMepeHzii, Br,rabrBa.ErpyrHocrrr reopl{r'r Heiirpari,nux rbuen, cugeiei]icrBrror B rroJrbsy reopr,rfi ArbBeHa 

- 
paspb]BaTOHOBOTO IXHVDA.

Ell6J. 5O iraas., rr.r,n. 29, ra6.r. g,

y,qH 523.75

MarHHTHbre norrl Ha pa3JrrrtlHtrIx ypoBHtrx B arirrr,rrbrx o6uacrax ila con,rle. IIan.I.T. lI3B.I(punrcxoii acrpoduo. o6c., 1970, 4l-42, fbg.

rrpoBo[IITcE corlocraB,rrcHlrc IlarpffH{currocreii rrpo4orbtlblx MarHr{THbIx [oJreii, BanucallublxHa pasHr,rx vpoBHflx Ha or?I^lgy_.yi_irrrmoruatfic Hpiruinoii acrpoorir,recio'li''n'dl"puuropr,r.
-- ... Iloxaaarro, qro Mcxl,y Hanpff]r{egHocrflira npo.io.lrsustx MarHrrrublx norcfi, r.rgMeperrHbtMlr HapaaHbrx r..cy6ffHax B aHTrBHbrx o6.nacrax ua coJriu6f Cyqecroycr rccHaE cBn3b.oTMeqel{o, tITo cBqsb MeE{Ey [oflcpetrurIMfi noJirrMu ua pa{]Hr,rx rfiy6r,rfiax rreMrroro xy]fic, .reMIIexAy rrpoEoJbr{Lr}r[.

ErOr. 18 rra3B., rrJrJr. 6, ra6,:l. 2,

v,uH 523.746

IpocrpaucrrenHafi HCOAHOpOAHOCTB IpOBOAITIHOCTU rr 6ecctrloBblc MaurtrTHIrIe rrorrr. I. I' o II a-cro H C. lI. llas. Hp6rMCHoii acrpoor3. odc., 1970, L7_42, 76g,

, rlposoarrocr, rrByrrcHfic BTIITHI{r npo_crpalrcrBerrrroii nco4rropogHocrrr trpoaoAr.IMocrl{ HacrpyHrypy 6eccu"roBoro r{arHrrrHoro uors.^I{a-ocuonaxuu yparuerruit tttartcne,r.rii u ifro6rr{"dilo;;saHoHa (JMa troHasaHo' qro flpu IIeoAHopoEHoii ]IpoBoauMocrr,r crpy]rrypa MarHr{rnoro rroJrfi HefiBJr'Eercfi IroJIHocrI)n 6occnroBoi'i. Marrruruoe nor-c lror+ter 6urr.rur"cro"6cccu.rorriu rorbr{o lrpr.{nocroflHHort r]roBotrrrlrocrr'r. Arfl cryqafi nocroariuoitnposorumocrfl 6bi.,ro-"olli,;ri"rio oorqce lle1ae-IIue ypaBHeII[fi r"'I[ 6ccclrotsoro rralnl{THoro no:ra c aalrruy,ramuori ium^re"pireii, a rartxtc lraii-aeHLI ooa I{HTcr}}air:I clr.uoBr,Ix Jl[HI,r]i MarHnruoro nols.143 perucrlrrfl creAycr, qro Harrpfl]I{SIIHocrbMatnxrHoro-uortr ]-6brBact c slrcorori IIo oHcnorrprrrc.
-tiuoJl 5 Hi13A.

vlIF( 523.746

b npa4uerrcAaBJrc'rlrr II [pospaqHocrr{ R trrrrHe. EapaHoBcI(r.Iit D.A. I{a]r. I{pLrMcrroii
acrpodruB. o6c., 1970, 4l*42, L7tL.

rlo'[y'1g116r rrorrr]rllbr 
",!r{i--pr,\1 r u }'b178 Mg rq;rrr urr'r ntrrerr. rJo rpbrrLrrM artrx r,,H,,iiotrllcneJrelia BeiluqI{Ira I{ rllaEucrlr ra3oBoro garnerru"rr. TeMIlcparylla r,r slcHipd,isoc uaBJeHIIc rra[-IeHbI rlo 3I{BI{BaJICHTHbIM IrII{pI{HaM craoblx rr'IHuii uerttpa.rr,rtrtx oacMcnrosl Br,rqlrirrslacs ,rarixenpoSpaqHocrb ntrTcll, lI lrccJrcAoBaJIOCb llf,rrflHl{e &ororfilrrerbHor,o fio]'irol4ctltrfl e trcnpcliuauolrarlel(Tpc Ha llpoBpaqlrocTb.

Iloryseulltrii rl)a[fietrr raBoBoro ]IaBreIruf oHaBaJrcr- BHue, rrcM r]la/{trcrtT B MoACJIflx MImapaII Marrrrra. rlposllasnocrb, BbIqIrcJIeHIratr llrll rroAeJrrr 6ea goro"ruurc,lrruor.o norro,ilcHrrfl, or{a,a-,'tach reclto.qbHo nrr:ri(,tr1)oal,a,rHoc,fJr u MoAcrlr IVIrrurltra.,rtlorlc,,iir".iylacri"r"On,'i".,..,,t,.rt,r,,noi,,
eCJltr JlJR BbIqllcJr('rrtfi 0el,c'l9l_ Hoc0ouUtrcHT tr',nn(.1,'btBUuro noIJtuuIciltr,I OoTLUJIlt, ,rolt Itorqj_QlrUltcrtr nof,roulcHrrH o,rlJlluarcr,ILHrix r,toHos n6g9|,943.

816"r. 8 lrrin., l:,r,r.' 4,.ra6:r. J. '-""" ""*"'*

y.qr{ 523.774

r( BonDocy o Br,rtrrrcre,urr q)yH^qnii lnla4a, l{ y o o, a. -o. I{3R. r{prrnrcr. ac.lpor}ns. o6c.,7970, rtl*[], l5g.

odcyxgacrcn Bonpoc o-c.I:raBxcHlru pa3Jlrrrrrrbrx BuIIo-B Oyrrliqrr[ Br{raAa. rlo lrHerrart aBropa,AJITI onpeAeJrcHl'rfi rryolH o6pasoBaHutr ltsJlyqeHrrfl n .racrore Jrrrlrnr.r tr gri;r-rrgTcp"p""aqffrr cfieH-Tporerl'rorpaMM HaIIOo;ee Y[o6Ha -Sy-uxrllrfi' xapar(Tepr{3yroqafl tsr{raA paa"[r{rlrbrx croeB B BeJru.qHHy ocraTorIHoI''i IIHreIrcI{BHocru lu/Is-l-r, r-. c. Syrrrrqun Br{JraAa, rroropar rraBBa*a aBropoM
rr1. rrac"o trpl{MeHfie}Ioe IIpr,.1-u-lT1c_q_e1r1lttryHfirlrrii Br{"raAa rrrrrerpupotsarrtre no rracrrrry rrecrroJrb}ro:ueurer Srrnvcciorrl cxrbrc,r,{rylxqrrrr_nxlafia u nnnsotrm rr cpaaunicrr,Hoir scaoo-,lei,lte lrflu trcpc_olclllic nomr na3.rrrrrrH6rx cJlocB B 06paBoBarurr noxoasu1ero lro_Hao:r16qarc"irr-iiji,,"r,r, u cnnr,_t;)a:rlrroci Jrxrrrnr (oc06crlrro_a rpstnc). Btr,rrrclcfist pia.',*t,t,c QyHI(rrrrrr Br(rflAa .q,r,r HCCI{o, rj,rirxsrraqcH,ii A)" rJrcx rr'rrii rfe r'lr ogroii luuru Ms-i, uftpeAcreHbr cooracrcrB]rorqro ffl].utrrrblo6paaorarrnx uBryqerrrrrr.

oTMe'Ie[o, qro ptlcn]leAererlrrc-flpHocrl,r Ira cfiel{TporeJlrrorpaMl}rax, rro Iiororlorry }IoH{}Io cy-Alrrr' o crpyl{rypc B Irasrlsrlblx rlacr}Ix co.rseqtlort amlocsepu ipacripcie.ic"ri" riH"rpocrclt, Oolecropfiqtrx ur,I 60Jrce rrirorHbrx-oireMcnron), lroxtei orpaixars crpy*fypy IIByX pasrrcHr,lx cJroctsoAr{oBpeMcrr,o. rlrroraa ortr c.lror'{ lroryr 6rrrr pasl(c.'r-euu croelr , rrpaxria.iccxu irc aarcrqr,r* [oxo-EHUjero Eo }rac rr3rrvrrcH}rfl, p^lg,gllalprlt.Mori cacrore.iTartrrnr otipaionr, ,,",iiiir ,ifrrort 4 rori xe
:3":9T"1 *^%I:r^,:9:rl 

"yqopy3t 
ro o crpyrirype snyx pAa;lrurtrx c;rocn.aruoC6cpiin aarrcuMocrnor roro, oolla3oBal{bl rrt oIIII B peSyrbrare <csflsaHilo-cBflaaulroro)) nepexolii,-"nr uro HBaIrrbI(HenpepbrBrr0roD rrepexo[a,

Elr6r. 14 HaBB., rrJrr. 5, ra6;r.4,

427



yAn 522.56

O11ucagne u [ccJreAoBaHr{e roprraorrraJrbxoro coJruerrrroro reJreq(ola Itprruoroft acrpo(puanvecrofi

o6cepnaropru AH CCCP. I(oBafir A.H., CreflaHfirr H.H. lI3B. Itptrlrcxofi actpo$r'ra.

o6c., 1970, 4l-trl, Lgt!.

IIpuBoEr,rrcE olruqecfiaE cxeMa r! oclroBHble xapaHTepxcrtrHl{ roptlSoHTaJlbEoro coJ[HeilHoro
reJrec1b11a, r{BroroBJrerrHoro n l{prrucxoft acrpo(puauvecHoft o6cepnaropuu. Teflecrtofi rIoBBoJrEer
na6orarb c onnofi r.I3 [BYx crlcreM.' 1) d'/t:1:135, dO: aoo ann, paspemerlae 0",5.

2) dlt:l : 55, dg : 770 nn.
B crlefiTporpaoe M-olnHo ucfloJlbsoBar6 cxeMy c Ar.ropafiuuoHEofi pemerroft c fioHqeHTpalll4efi

cnera n IY-Y nop.EEHax il p:ucnepcveft 0,35 A/m,n n IV nopngne r{Jrrd cxeMy..c penrerrofi-ame.ne,
uoano:raroqefi nonyqrarr necr nragrarrrrft crrenrp Ba oEHy aHcfiosmlfiro Ha oEHoit rrJracmHne B.BI4Ee

Bb lrorocofi, c [ucflepcueft 0,5-0,3 Alxil,. Onucwsarorc.E TanE(e peByJIbTarbI rrccJreAoBaHI,IE reJ]e-
cfiona r{ cnel{rporpa6a.

Bn6n. 2 naas., uflJr. 6.

y,4H 537.591

O{eura noronos ? -nnanros c anepureft 5.1012 sa or fler(oropbrx ge6ecurrx o6aenroB' B r a E n-

Mr,rpcHuft 8,M., CrenaHfiH A.A' llan. I(plrucHofi acrpoor'rs. o6c., 1970, trl-42,198,

IIpuBeAeHbr peayJrbrarbl orleHr{rr AJrE paga o6T enron fioror{oB 1r-HBaHToB c oHeprfiefi E >
>S .10i2 as, cnssairr6ix c ropMoaHr,rM r{aryrreHueM u o6patrrru xouutogoBcnrrM pacce.aHrreM pergTt{--i-""ri,i"i-6ie*rpoion. 

A.ni ocrarnoB Bcrrbrrrrer cBepxHoBbrx runa I noronu cocraBrfiror 10-11-
1g-rs s**2."*-i, Atgbdrarron Bcnbrrrelt cBepxHoBbrx rufia fI rr rreHoropblx paArroraJraHrrrr{-
l0-13-10-r0 cJi4-2.cffi-t. oueHuBaercfl BeporrrHocrb o6HapyffieHr,IE ],IcrotlHuHa_?-HBaHToB, cBfi3aH-
Horo co BcnbrmHaMr.r cBepxHoBofi, HoBof,r r.r apyflr[BHoft 3Be3E. Ilcrl,l [JrE HaoJIIoEeHuE ?-HBaHToB
r{cfioJrbgoBarE, TexHr{Hy cveta u6penroncrni ncnrnuex, peaJlbna BoaMon(Bocrb 1r o6uapyxeuun
BcrrbrrrrHrr 1r-fiafiyqerufl xlg 6.nuaxo pacfioroxteguoft nonofi (<1000 nc) t ana apyrrrrrBgbrx sBeBE
(<30 nc).

E[6r. I raes., ra6n. 1.

Y[I\ 523.7t!5
Itaranor Bcrrbrrleft c I(ocMr{qeufl{Mr{ uyuaurrlnor.lorqeEr,re B rloJrgp[ofi manne u BcrrJrecx]r coruecHoro

paAuor{aJrfreHl{flBcaIITuMerpoBoMAr,ranasoHe. JIerurlxufi JLC. I{as. I(phlMcHofi acrpo$za.

o6c., 1970, t!l-42, 203.

Ha ocEoBaHI,I[ AeTaJIr,HoIo aHaJlI,IBa SEa.IeHI4fi MIIIIIIMAJIbIIbIX qACTOT OTPA}fiEHTfi PAEIIOBOJIH

<f*ini, nouv.reiirrr iausourx Bbrcofiofir{porubrx ,{ofiocQepHblx caauqr,rfix naH n cerepuoft, ran
r.r s rcxHon rroJrspHbrx Itranfiax, a raftH{e Ha ocgoBaHztr AaHHbrx o coJrHerI-HhIx rrporoHax, ouy6;ruxo-
BaHrrbrx s flurepaType, cocTaBJreH r{aTaJror Borrbrrrreft ftocryuqecfiux JIyqe4_(H.JL) OT UOJTIIqa C oEep-
ruet or secxoir,xii Ifiae Eo Eec,]l]r.oB -6rs aa nepuo[ 1859-1964 rr. I(araror aHJrlosaer oHoJro
aOO ctry.raeB noapacrauua uHTeHcrrBlrocrrr coJrHeqHbrx I{.Jr., a raxx(e cBeAeHufl o xpoMocoepHbrx
ngnr,tnriax, pagr,rbncnueCnax It IeOMaIIII{THrrx 6yprx, CBE3aHHbIx c arI4MI{ cOObIrI'IElvM.

paccrvrhrpuilaercff cB.sBE, noapacranuft ltnten-ci,rsub_ctra x.n. ot Co:trrla c reoMarur'rrEblMz 6y-
n.EMu c SC u iaruroscnJrecxarur.r i nl.ranaaoue 3-10 cil. Aeraercr aanJrloqeHrre, 'rro: a) reHepaqEE
irporOHoa C aue'drueft )- 70 Mee LIMeeT MecTO, nO-BItAI,IMoMy, BO BCex XpoMOCoepHbIx BcIIbtIuHax;
6) cyuecrnyer BaBrrcr,rMocrr, Mex{Ey rrorol{oM nporouoB, reirlpupoaanrmx no sinltrure, r't anepruefi
iri irhie""rinocr"nl cooiserCro];fiqeroefi paiiuoscnn6c6a s cagrr.IMerpoBoM El,IarasoHe; n) xoppe-
JrEurrE Me}}([y rrolor(oM n.n. u pdAr,rolranyueuuen (X,3-10 cm) EapyEaercE, ror[a 3eMrff HaxoAr'IrcE
B ar{Baropr.raJlbEofi aoHe :E2o re,lruomuporrr.

Bu6r. 43, lm.n, 9, Ta6fi. lr,

vAH 537.591.5

Cyroqias Bapr{aqu.s RocMrrrrecftuxnyuefi n t9B2u 1964-1965 r'oqax, Ilanxparon A.I(.
Irtaa. Itpuvrcxot acrpoous. o6c., 1970, &l-L2,2.30.

IIyreM rapMoHr.rqecHoro aHaJrrrga nanpanreHuofi rrureHcl{BHocrI{ rocMnqecHux n^y^uefi (r.^.4')
noflyqeHr,r oHaqeHr.rff arun.tarynrr u gaalr cjrovuofi Bapr,raquu Ba aBrycr - AeHaopb 1962 u 1964-
lg65rr.sHyxronnoft rolrnorienreuiaRnnaps 1964 - aflpelb1965 rr. B ,fiecrroft fioMfio]reHre K.JI.

ItaqecineHnbrfi auaflua floryqeHgbrx [aHHbrx, a ranxe arraJrot]rqubrx Aarrqblx 3a nepuoA MIf
u EaHHbrx [oABeMHbrx naMepeirufi noiaaan, iro n roarr _ur,rruruannnofi corue'rHoft aftTlrB-
noiin na6nrogarorcfi Bnagr{TeJrblrrle r,IgMeHenr.rfi B reoMerpurr o6flacr[ Mo[yJrflqrr]r r(. Jr. B HaIIpaB-
JIeHI,II{ H BbICOfiI,IM feJ]I'IOIII}IpOTaM.

Bu6,r. 2t HaBB., r.{JrJr. 2, ra6t, L,

vAn 523.745

06 oco6ennocrax MerfimraHerHoft nnaaunr rr MarHurHoro rroJm B rrJrocnocrIl corHecHoro oKBaropa.

BuaAnMrrpcltufi 8.M,, JIerurlrltft JI.C. tr{as. HpbIMcHoft acrpo{I'r3' o6c., 1970'

41-t!2, ZI!0.

PearbHocrr, o6HapyrfieHHoft paHee arroMaJlrrlr B pacnpocrpaHeHufi corHeqEbrx RocMIIqecHux
Jryqefi (fi.r.) n soHe comre.rHoro enaaropa (tzo reruo[uporbr) noErBep]I{Aaercfi fiprr IIccJreAo-
nanura napr.raquft raJrafiTr,r.recxux H. r. IIoRaBaHo, qro cHopocrb coJrHerlHoro Berpa B al{Baropr4aJrb-
uofi aone-n cpe[ne|r MeHbme, .reM Ha ooJree Bblcofir{x reJrr.roflrl4porax. yMeHbureHue HoHBe(rl4Brroro
Bburoca qacTr4r{ rararTfitrecHux r{.Jr. B oHBaTopr{aJrbHoM cJroe [prrloE]IT H no.sBJreHulo [oJryroAoBbrx
napuaqlrfi lrtriencusuocru, PaAuarbHaE fioMrroHerrra cyrouuofi aHusorponm IIo EanpaBJreHuro
x Couuqy B ar{BaropuaJrbHot aolle Boopacraer. Ognoaperreuro HecnoJrbr{o yBerilqrrBaercfi tr aBrr-
MVTaJrbHafi COCraBJrflrOlIaE. TaH rrro aMflJrr,rry[a corHeirHo-cyroqHor( BapLIaquLI n aoue {20 rellro-
ruirporu [pr{MepHo ua L5-20o/o Bbrrle, qeM Ha 6ofiee-_Bblcorl{x reJr[ourrporax. O6Hapyfl{eHo,.rro
cpeiuee gahaoAhrnauae BueoarrEoro HaqaJra MarHtrTHofi 6yp[ rro oruolrreurrlo fi Harrafly onnl.recfiofi
sbnbrux[ BaBI{cr4T or pacrroJro}fieHr,rn Bcrrblrlrr{I4 lr SeMrr,I orHocrrreJlblro ol{BaropltaJrbrloro cJIoE.
Ecru yEapEbrfi rbpout nepecexaer Bl{Baropr{aJrbHDrfi cJrofiI{Jrr{pacfipocrpaH.EercE BEoJrb rrero, 3a-
nasurrBarrue noaithcraeT ua 4-10 qac. A{oe}(T Moxer 6brrb r{croJll{oBaH KaH yHa3aHue Ha 6oree
nrrionyrc (s cpeguem) nJrorHocrr, *rexnuaneruofi nflasMbl B axBaropl4aJrbuofi aoue.

Bu6rr. 23 naaa. .ru.c. 5.
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yAn 523.164.4

Ha6nroAeHr.rff paAEoucroqHfinag0?Tl Ha BoJrHe 8rZ mn clJpul,'erreHlreM Ma3epa, E 0 aE o B B. A.
3araruH B.lI., MouceeB I4. I., Mi,rcelHrrr,rfi.oB f C., IIIretHrurefiret'
E. E. lIas. fipHMcKoft acrpo{fis. 06., 19?0, 4l-42, Zt8.

Ontrcaua Merogrrra rr rrpr.rBoAarc-E peaynrrdtrr ua6rrcAenrfi r{Baoapa 3C 273 Ha aonne 8,2 nn ,
npoBoar{Brrrr.rxca Ea 2z-MerpoBou pali[orerec(o[e ]tpAO AH CCCP B onrn6pe 1968 r. B ftaqecrBe
npr{eMHr{Ha LrcuoJlbgoBaJrc.E paAr{oMeTp c r{BaHToBbIM napaMalHr,rTHbrM ycrrJlr4TeJreM ua nxo4e. Ilpr,r-
Merrerr,re Maaepa rIoBBoJrr{Jro peaJrr{BoBarb qyBcrBr.rreJlr,nocrr, (0,07 + 0,09f K npr,r r : 1s.

B pesylbrare ycpeAHeulrfi p.aga Banrrceft uaryrrerrr{E [croqHr.rra 3C 273 onpegeren ero rroror(,
nor:oprrfi cocraBr{Jr (50 + f,S).tO-'6 emf**.eq. IIo cpannenurc cpaueenpoBoAr,IBrrrr,rMl{cn r:,aPT-22
I4SMepeEr,IEMr{ TIJIOTHOCTT{ TOTOHa EaMeqaeTCE TeEAerrrII4E r( ClaAy r{HTeHCr,rBUOCTI,r r4SJryqeHrrE 3a
lepr{oEcanpeur1968uooxra6pr1968r.,asaleprroEconra6pa1967noalperb1968 r.B06elrr
nepeMeHHooTlr B rrSJr] reHr,rrr C ToquocTr,ro Ao ouru6ox uaiuepenuft orcyTcrByeT,

Elr6r. 8 Ha3B., r4JrJr. 6.

vAH 523.164.32

Il a6nIoAeErE paAtronBnyqeHug conHqa Ea nonne 3 r l 5 c n ua Z?-uerpoBoM paArrorenecftone Itprrucnofi
acrporfuauuecnofi o6cepnaropuu AH CCCP. EprcurenH,H,, I]retnoB,;I. I{. llas.
Itpumcnoft acrpo6r4B. o6c., 1970, trl-42,253.

?I3rararorcfi HeHoropbre pe3yJrbrarbr ua6.rrcEeuus paAr,ror.r3Jl'yqeHr4s Conurla Ha BoJrHe 3,Li cm.
PaccMorpeHa cBEBb Me]fiAy pa[Iro.gpfiocrb() JloliaJlbHbrx r{croqHr{HoB It riJloqaEffMr4 rp}IIII coJrHe{-
HbIx trflTeH.,qrfi arofi ueJlr,r r{cfioJrbaoBaHbl TaH}r{e Jrr{Teparyprrble [aHrrble Ha BoJlrrax 1,75; 7r5
u 2! cm.

OHa3ailocb, qro I{BMeIreHr.re nJrorHocrrr noroHa paElrot4gryqeEu.E rra BoJrIre 7,75cnceaeano
IJraBHbrM OopaBOM C (I.TCTUHHOft)) nrorr{aAbro r.pyrrfibr fiffTeH, a rla BoJrIIax 7,6 r 27 ct|- c B,lE:Iduott
nJronla4bro flffTeu. ATo nogrBepr(Aaer ror SaHr, qro B [epBoM cJrfrae parurorrcaorrHrt{ flBJrserc.E
onruqecru roHHuM, Bo BTopoM - ofiTuqecRas roJrtrIuHa r{croqHrrr{a cyrqecrBeHrla, oraroAapq .reMy
uMeer Mecro HanpaBJreHHocrb I,IBryqeHil.E Ha arr.rx [Jrr{Hax BoJrH. Ha Borue 3,15 cil paEr.roucroqHlrr(
rro cBor,rM (onrrrqecr{uM)) cBoficrBaM flBJrEerc.E Haft 6br flpoMex(yroqttLlM (6[rr,fie H orrrr{qec(rr rorr-
xoruy).

Bo npemr. conne.rnofi Bcrrbtrrrrr,r 29.VIII 1967 r. ucro.rrrr{ rrMrryJrbclroro BcfiJrecl{a BoBHr4n
B cropoHe or r{errrpa JroHaJrbHoro r4croqHuHa. B EByx EpyFux cJryqaEx-Bo BpeME BcIIJrecHoB Tr,rua
IIeEJTeHHOTO nOEGeMa r.r CrIaAa arraJrotr{qHoro oTnJroHeIrr{E I4cToqHrIr(oB BcrlJrecfioB oT IIeHTpa fio-
HaJrbHoro llcroqHr{fia ne o6napyxeno. Aeraercfi BarJrrotleuue, qro o6racrr reuepardr4r,r laMfiyJrbc-
Iroro BcrlJrecHa recr{o cBEaalra crora.]ruaaqlreft caMofi BcnbrrtrHl,I Ha flrrcHe CorHr]a. OEnaxo ato ne
o3Haqaer, qro cBeqeHr.re BcrrbrlIlfi}I B He r.r BcIIrecH paAr4or,IsryqeHl4E BoBHrrnJrI4 ToqEo B oArroM u roM
,r(e Mec"e Ha CorHrIe. Paguoraalyuarcqafr ooracrb MoNra pacrloJlararbcE rra[ o6racrarc cBerleHlrrr
BcIIbuIIHu B ]Ic.

Eu6.r. 11 HaBB., r.rJrJr. 5, Ta6[, t.

vAn 522.59

OtrpeAeneutre ynpy,rrx Ae{opMarl!trt perpaenropa pa4r{oreJrecnofla PT-22 l(prrucnofi acrpoifuauue-
cxofi o6cepnaropnr AH CCCP. M o II r.r E trO. L l{sn. }tpnucHofi acrpo$ua. o6c., 7970, 4l-42,
260.

OnficbrBaercn Merog lraMepeHrafi ge{opuaqufi floBepxHocru pe$rexropa paAr,roreJreor{oua
PT-22. [pegcraBJrerrbr peayJrbrarbl rraMepeur{fi npu paorfi.rur,rx yrJlax HaxJrorra.

8fi6fi, 2 uaan., urr, 3.

vAIt 523.841

O xrMu.recNorr cocrare cnu6rrorl{rrecnrrx aBeal{. B o fl p rr y ri A. A. I,I3B. ItpbrMc}toii ac,lpo$na.
ooc., 1970, Ll-12,264.

Ha ocHoBaH[[ trccJcAoBaHI,Ifi orHocr,rreJrbrrbrx uHrcHcr,IBHocrcii oMuccuorrr{blx rfiHui.i IIa]"r,qcilo,
qro xffMtrqecr{lri{ cocrtlts ryMarrrocrei,i cr.tlrouoru.rccHux BBc3tr AG Dra, Z A}rd, CI Cyg, BF Cyg,
AX Per u MI'I@ 328-116 rre orJruqaercfi or xr{Mr,lqccr(oro coc?aBa nraHcrallHoil ryuanuocur NGC
7027.

Elr6r. 15 rraaa,, ra6l. 5.

vElt 523.84

TpexrlBe.THbre Ooroanenrpnqecxue na6nro4enufrZ 1!nd t 1962-1987 roAax, E e Jr fi H rr rr a 'L C,
I{BB. I(pr,rMcl(oft acrpo$r,r3. o6c., 1970, 4l-42, Zl5,

B 1964-1967 rr. Ha 64-caHrr4MerpoBoM aepfiaJrbHo-Jrr{HsoBoM reJrecHorre Hptrucroft acrpo-
{uau.recHofi o6cepBaropuu BbrnoJlHeHbr rpexuBerHbre ooroarefirpr4uecHfie Ha6Jrro[eHus Z And.
B cr{creMe, 6JrH3Hoft t\ UBV, IlocrpoeHa cBoAHafl xpr,rsan 6.'recra B r,rHcrpyMeH,rarbHoft cucreMe
AJrfl [epr{oga c 1962 no 1967 r.

OTMe.reHbI aHaqr.rreJrbHhle oAHoBpeMeHHbIe I{oJre6aHlrfi 6ilecr.a Z And Bo acex ua6nrogaeruttx
yqacrrax cnenrpa; aMflJrr.rryga no,ne6anuft B )r{eJrrr,rx nyuax 2n!!, B crrHrrx 2}6 n ynlrpa6uolere
2ry7.

ycrauoBfleHo, qro Eo J. D . 243897 5 Halt6orbuee LroMeHeHr,re rrcnslTbrBaJlo r,raJryqeHr{e s xenrofi
t urlJefr. o6racrfix cleHrpa, c J. D. 2438998 r.I Eo HoHIIa Ha6rroAeHrrft Har,r6orsruee ualreHeHlre ucrrbr-
TrrBaro uoflyqeufie B yrr,Tpa{roreronofi o6nacrr.r crrenTpa,

IlocrpoeHbl rpeRer Z And Ha EByrlBeruofi grarpaune B cr4creMe [/By. fta.recrBeHHo ycrarroB-
JIeHo, rrro {otoanextprauecrue ua6urcgenr.Ifi HaxoEHTcfi B xopo[reM corJracurr c rrauoreaoft o cJro;(-
HoM crpoeHr,rr Z And. (MZ III + ropfl.ras aneafia * raa).

Erecl( xoroEHoft roMrIoEeHTbI He r.rctrbrrblBaJr, no-BnAr4MoMy, Brraqr{TeJrbHbrx fiore6aHuft.
Efiecx xoroAHoftt HoMnoHeIITbI 6ee yueta Me)fiSBeBArroro norrorqeHr4ts paBerr B xeJrTbrx Jlyqax
11T0, 6recfi ropErrefi fioMrrolreHTbr B Mr4rrr,rMyMe Ttln,tpy6an or{euxa aMflJrnrygr,r Bcfibrmfirl ropfi-
rrefi HoM[oueuTbr B rrteJrrrlx ryqax Aaer 5m.

Ew6tr, 74 HaBB., r,rJrJr, 5, Ta6fi. 1.
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yIIH 523.842

Cflenrpodroronrerprrrecrirre rra6rro;erilrr BBe3Ar,r rtrrra WC{i + OC IrD 193793. I a "'r ri rr u a T. C.
I{BB. I(lr},rMCr(orli acrpogl.la. o6c., 1970, 47-42, 283.

Aaercfl aIIaJTIB cJroE{rroro cner(rlla crrcrelr6r HD 193793 c rrortnorrerrroii WR no 43 crerirllo-
r tlaMMaM B o6ilacrrrx cncr{rpa I},3600-4900 u 2,h5200-?000 -3,. Hairgerro, .rro nltor[rr.nr ,lnrillrt
IrorroB 6oJICC rru[]Hol"I CTetretrtr r{orruSaqlrlr tltvlcror Troq?rr rlpfltfoyro.abII-vro t[oprly lr S6"rlruyto rurr-
])r'rHy, nllo0IIrII "rlulrull rroHoB ooJree Bbrcor{or1 crcrrcrrrr lruHrr3arlrrr - Ji_\[o.roool]aBuyro Qopuy r'r
IIcrIrrIrIyIo [IIrl]IrEy. IIp[ IpeElo"]oilcIIIIrI, rITo oooJo.IHa, orilly]Haroula.a 3Be3try, o0llasoBaHa Bc"acA-
crBIroilc'r'c'rctillfl Berr(ccrBx tro rLoJ,ublt.q(,.rr0rcll sglso-1 o,l yctiolcilI{o-\l ArltiticillllI arolroB s ouu-
JIotlr(e Hatlt'r{y (or 1800-260(l r;stlcen).

Oqcucu;r orlrocIITeJrLIIbIC trIITcIrcr{BIIOCTTT 40 onrttccrronHr,Ix ntItIIrii, 11 T11Hi+ic orIIoclrreJlbHa'I
oIIepl'r'Irr, II3"'IyrICHIIafi B JIrrr[rflX. IiIairXCHO, rITO OTTIOCIITeJIbIILIe rrI]]'CrrCrI]]rrOCUr :firtIlrr'r IIe II
XOpO[O COIJ]aCyIOTOfl C I{X TCOpC'aII.ICCI{I{Mtr SIIailellllfil{I{, paCCqIITaIIIIbIUII n.1, IIJaIICTapIIbIX T}'-
Mannoctcr"r rDrI rellreparypL. ?e .- 40 000".

OL(eHCHbr crrcr{TpaJrbHble riJaccbr Ho}IrlorrcHT WC6 + O 5, 5.
lIo .[uHuflM rrorrorlcHril] I{o}Inortetlrbr O onpcAcrcll:l JryqcBa[ cr(ol]ocr6. .lI]'.rcnat cHopocrb

B r,IHTepBa.[e AByx MecflrIeB rlor{it3aJrit Hc6oJb[[e fioJreoallr{fl B rpetre.rrax 4I\ r;,tt/cet. Boanro;xHsrr:i
IepI{Otr ITBMeIIeI{IIfl or IIaBCH 110 gIIfllt r.trrr 5o;rCC. SrtnccrrossrrC JilrHrrIl rre OUr{ap};rirr",Ur 3a}leTIIbIx
cMerqelluii ro orrroflreHr.rrc r "'rlrrrrr]rr{ a6co}l6qrroHHofi rto}rrroHenTbr.

Eu6r. 12 fiasB., rrJrJr. 10 ra6r.7.

v.4H 523.877

tlay.1g1yrr" arnroctlrepr,r cBepxrrrraHToB,Il.HorrrqecrBerrrrrulaHaallay Cygrrr Peg. 3criHaroB
C. lt. llar. I(pr,Drcroii acrpoorra. o6c., 1970, 47*42, Zg8,

McroAoM rrpunotl pocra rrpoBe[cu rlrraJrr3 {Il3rrcccliux llapa]rcrpoB, r{o'rollbte xapa}ircpu3yror
arMocoepbl cBellxrl{t'aIIroB cBcrlr}Icrcrrr Ib, ? Cyg (}'8) n e Pcg (K2). I{cnorbiloBalro BoceMb ctrcri-
Tpgr,paMM uByqacMbrx BBeBtr, fioryrrcHHbrx B 1964 r. c glrcncpcueii 7,0-2,07 .{,/"rr.rr a rlorycc rryAe
2,6-ucrpoaoro pc{JIoltropa I{pbrMcHorl acrpo0rr3r'r.rccHofi o6cepnaropr.rlr. IIpotscAcHo oro}r{trccrB,;re-
HI{e u onpcAeJIcHbI BI{BtrBarc}ITHLre urrpr{Ilbr oltoro 2250 u 2000 .rnuuir n o6;lacrn Arutr Bo"tH
3660-0845.\, AJfl r{ax{Aoii BBeBAbr coorBercrBerr}ro. Err.ro nogrreprr{treHo yBeJtrqeHrre reMtrcp:l-
Typbl Bo3oylr{Ecrrux (7'o) ou cllcArrnM rorcrrr(traJroxr nosoyxtgenur. TcMleparypbr noaoyxgeuun j.,u
nciiTparlurrx aroMoB Bbrtrrc, ucM TeMtrellilryllbl BoBOyx{AcHlIfl troIIoB, Co6;trcgacrcR rlepaBcHcrBo
h < 7'a0$. I{ar"{UeHo,.tro lrrripo'ry1t6y.trerrrrrafl cHopocrb glr lrrruui uorrots B cpellHe}r 6o:rlme,
qeM AJIfI rtuHlrr:i ircr"rtlrzr.trbHblx arolroB. MuHporyp6y"aetlTHlle cHopocru c -frBcirrrlrcrrtrct\r rroreHllrraJra
BoBOyHAcHtrrr yMcrlbtxilrorcfl Eo orlleAe.[errHoro ]ItrHrl\ryM:1.

DuOn. 23 rr:tslr., rrJrJr. 5, ra6.Jr. 3.

yAr{ 523.877

Ctrerirpoooroilerpl{rrecrioe }rayqerrrre rrerbrpex K-anea4. E oap.1 yH M.E., B ofixa}rGHaE
H. (1l. tr{an. I{puucHoii acrpo$na. o6c., 1970, tLl-42,1 342.

_-- _!o.45_ cne_r_(rpo_rpaM-\{aM r{ayqeHbr qerrrrpe K-BBeB[br: 70 Oph K0 V, e Pcg KZ Ib, 61 Cyg A
K5 V, € Cyg K.-5 IL. Cuclirtrbr troJryrrerrbr rra 12z0-rrur"ltMcrpoBorr I,c6,'tAriropc }tprrrrrcioir
acrpo&rrarrqec}(ort oocepraropl.rn B 1966-1967 II. AHcilepcnx cnexrpoC 33 A/;r, B oofiacrr{
11"5000-3800 A. IIory.IcHbI oHBI{BaJteIrrIrbre uuplrurr 280 nusr.rii norJrorleHfffi MeraJr-
JroB. OnpeEereIIbI TypOyJreHrHBre cr{opocrrr reMrlepalypbi BoBOy}I(AeHIIfl, oJreHTpoHHbre
fiarJ]cHtrrr. HafiEeno, qro aBe3gbr 70 Oph, e Peg, 61 CyS A, E Cyg uMeror cpeAHue BEarre-
Hrltr it: 2,6; 5,6; 2,6i 5,7 xn/cen; oo - f ,O7i 1,36; 1,39; 1,57 1-lg pe: + 1,15; 

- 1,0:;
+ 0,30; -1,93. CpaBIIeHue orrrocurerblroro xuMutlccrtoro cocraBa aTMoc(Dep rrcc-rcgycMbrx aBeBA
rrona_B^aJro,-qro qoAepH{aHr{c JrtrTurr-B afluoc$epax 61 CygA lt 6 Cyg B 30 paa lleur,mc,trcM B arMoc$e-pax 70 Oph, e Peg. CoEepEarr[e Sr, Y, Ba B arMocoepax rrccJrc[yeMbrx BBcBtr B rprr pa3a ooflbxre,
trcM B arMoc*epe CoJIIIT\a. OTIIoctrreJlbHoe cotreplr{aHrre ocraJlblrblx areue}rrou Hc orJruyaerufl r.)T
COJ]IICTIHOIO.

DuOJr. 21 rraoB., rrJrJr 2, ra6.tr. 7

vAH 543.47

O6 nanreperlrlrr uorflprIsaIIIIII lr3rytreHuq RcnbrmeR aBeB;I Trrna UY Ceti. E cf rr lr o n IO. C. I4ar.
FtpbrMcHort acrlloorra. o6c., 1970, 4l-42, 313,

, .. PaccMoTIleH Boilpoc o Bo3lrloxrrocrrr rrBMepeHLIE noJr[pH3arlIILr Irg,r]yrreHl,Ifl BBcaA TI,Ina UV
Ceti B xoAe IrcrlblrrlI{rI, B qacr}Iocrrl, Ira ce.BocxoArrueii nornu, Ilpegno,raraercx, uro 6lecH aaeagrr
Bo BpeM,] ua6nlogeuuli MeHrrercfl no ,luuertuotlty Ba]ioHy. I4aMepfieMafl rroJrfiprr3aurrfl npennoJrara-
eTcrr rIJrocHoI:I I,I Eeu3MeHHoii B TetICIil{c Bpct{eHl,r rra6.urogcur,rR. PaccMoTpeH[c Betrercfi Ha ocHoBe
rlpetrnoJIolI(eHrI,l, qTo Ha6rIoAeHtrfl npoBotrflTcfl IIa oAHor{a}rarblrolr Sorbs.nexrpuqccltol{ noJrfpl{-
Merpe c MoAyJrflUrreii noJr-apuSallrrorrHoi,i.Iacrl{ cBeroBoro noroHa c IroMox{bro r]enpepbrBHo Bparqelo-
rleroct{ aHaJlr{Saropa floJrflpuBaqrlf. ArlI u3MepeHlttr HaH{Aoro rla napaMcT]loB CToHca ucnorb-
Sylorct{ ABa I{aIIaJra Hal{orlJreHtrfl, lrcpeHJroqaeMblx c noirroxlLro olopHoro cIIr}IaJra. B HaqecrBe
lraliorl,ITereri rpt\MeHfl Iorcrr cqerqtrHr{ r{MtryJlbcoB.

IIory.IeIIa 3aBI,IcrrMocrb o[uOHII rrBMepcHr,lfl noJrrr]lr,rBarlr{rr or ycroBilrt Ha0,'rroAeHrrrr EJrE ororo
METOAA I{SMCPCHUiI IIPU IPEANOJIOII{CHIII,I, IITO 0CIIoBH,TI}III IICToqHtrHaMI{ onII6olr ,IBJIE IoTOq aTMoc-
$cpu-rrc ucpqzrurr, gpo6onoit aooeHr fi reMrroBafl oMLrccilfi ooroHaro[a Soroylruoxurc.nl.

11a octtolc lloiryqcHHoii 3aaffcrMocrlr floHa3aLlo, trro npfl lcnorhloBnrllrH Ta6oi,i MCToAuHtr I,t

Il_plr _onpelleJreHurtx rpeoonauurx H antraparype noJrflptrBaur{ff uaryqeErrff rrer{oropbrx sBeBE Trrla
UV Ceti Mo)fler 6bITL llaMcpeHa Ha Bocxog,rnleri qacrr Bcnbrrxr{n. Hir rrpllrrcpc AD'Leo flofia3ago,qro ecJlrl rroJrflpllSall[fl ee EaJry'Iefrrrtr ao Dc]tbrujHe [opflAHa 7ok, To oEa Mo]Her 6bITb r,r3Mepe]ra IIa
l'eJrecHorlc c AuaMeTpoM sepr(aJIit 2,0 rl nprt BpcnleHrt HaOrroAeIIuE 10-20 ccri, c oEuOHofi r1c xyE{e0,2 %.

]in6JI. 72 HaBB. r.rJrJr. 3.
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yIIr. 522.617 + 523.841.13
Ila6'rlto4enrla cllepxrroBr'Ix sN 19GG NGC gr98 x sN 1962 NGC gBgg c rrolrolqbn reJre,JrrBrro,rroiiclrcreMr,r. J.[pouogr,cua B. B. I{al. l(pr,rnrcltot aorpoou3. o6c., 1g?0, tt7_rti-,BgB.

,.r,,i,'ild-l,|;l;Jll"ir^I;r-jl_..0_,2r,)rrMrM-500(J)-.0,sr)cnorrorqrroro,rcBr.rcrroHrloii vc.i,_rrbii' s.v i,iiiN,id il;i:E"X-;ll,i,^?iilli,;,,1#'J:fl;%.9";;;m;,l"ttill'rUl:,1+,li,ll:l,ff,:o"oi3,#i.'liT,ijill: 
f:l;','i,ricrA, 

.u.i0;-0,ti i;l iin,,o.nn,,Lr ri.x,F,o 6;rcciia'cno1,xrrnnr,rx.

v/IH 523.841.9 -l 522.817

TcrellrBIIoHrIa,' ]'craIIoBIla r(pr'rnrcHoii acrpot[rrart.recrtoii o6cepnaroprul rr onLrr ee fl,rrrlererrrrrrqr,, rra.'rrro;lenuii cna6r'rx nepelrernr,x. A6llar,ncrrrioA.H., ucrof,rrrrr Jr.q)., llpo-fi o d r, c D a B. B., tr{38. Itp},rNrcrior1 acrpo6ut. oOc-, tUZO, 4l_2r2, 3gg.
/llrro onlrc;rrrIe ,,r,nnL:]]g,,1,:I-..\.cr;1.rroBt;lr. lr.rrol.r^1,^!I:.1ror_L.o -Hpulcrrrrr-l acr|orlrtrJIl,iccr.oiiotrccplrillul,iltt A. Ifl Hr6,T10trcHltii ItrB,,rr,ntLIx il..tpo.rroMnu.ecl{r,rx o0tertron, B,r;tcTIroc.rrr cJtartbt\ np_pcMCHrrLrx c obrcrnbrMrr rreilc'cHr;Mn o"-recria."gir"coi,i'r ry"arrra"rurrocrb anrraparypbr rroBBoJrflerrofly,ra fl, cHtrMHr.r tBC3u 1C .-_l-il,l-tl 

.reJrecHolle c ImMerpoM oet,liara 0, j nr c uncrrolr,rUHEMrr tU.-lzu roH. 1'oqHocrr, orin." {ly"lly_{I ore"irincililr'eHLrx r. cpcs**r lio iv*d'btii,,,,o,i @ororra_q'rrqec*oii'lorrHocrr'r- Haqrcrr pery.nnpusrc rrao,iror"r,rrr r(oporr{oncpHoAi.recxnx ncperrcHrrhryB cHonflolrtrflx. 3a 20 un1.-^y9-6groleuuii non!ii"n-i ijsO _",,ri,n1" pr6"""fii.r:,i,.iion.rerrrr,r -\r;Clt;';,iJXLfi f,ili3'Iff\lbfr!onecrta nenPrrorrHblx s n/ic tdn ccl,) rl s 8iB0 (ES cc[1, irl,r,ruag:rr.,r,rrr1rrx
bH0.t. Ir Ita3a., tr,rJT. 0, Ta0.t. 3.

v,uH 523.877

06 antolraruaarl,r{ or,ocr{Terruoii cnerirpot}ror.Merptrrr fluHrrii, .r e y u, r.r H B. .,., fr rr o }r oA. A., P y c a H H. II. trTBB. I(pbrMcfioit n"rio,p"r. oOc., 7970, ttt*tr|,400.
cocraBreHa rForualrnnu,"au aBTo,arr4qecftoro B6lrrr{cJreH}r[ ,0I{B}lBaJcrITHhrx m]rpurl c*elir-paJrbHblx Julrhi,i ro rrcrilcrD.orpaMMarrma tri.pirrr-ro"#r"rrro. ur,ojorr,iliiili,d.nJi",req*cii (runpuHaflcllrbt no 305 rlrr) anromaruq.ecxtt aeonur6r n blliiitd',iiu^rn_"*-rr c nurroulsro cH6HirpynposaHHoroB ooccpBaroplrr fllrrd6ona (.lp.aQoalra,'Ifloa"bor. liillii!ororcfl flpirrur.irrbi oor,i,,i,r-eH,t,i, o6cy*rA.l-rorcn MeroALr o6pa0orrrr cnci*rforparrrrvr o;;;;";d;;;,1;" nx rra 6yMrHrr).ro ,crrry.

,o T.f,Tlo.ru 
Br,r,il.rcrerruii -tTo/o I.ilH W1 o oOrr"., o.r 0,1Ao 0,8,\ n _L% g,,rn o6,,racrrr o.r I

Eu6ar.9 rraaB., urn. J.

vAH 629.195.2/621.3s7.13

0 Haoflroleilnflx AaJreftuxrrcnyccrBeHrrbrx xocMrrqecrflrx o6rexron. AIll,r cn M o B ll. @., E p a_ylr4elbA C. I.,f arRuHa T, C.,.q o6p oHpaBrrH IT. II., M orrH{cpIa}I B.II.,rIpofioQr'eBB'I{"a{eprrrrrx H.c. rran.HpHntcroiiacrpo6x3.o6c., 1970, rt7-42, /t01t.

oooo3;HX1u,"o.rcfl 
rpu MeroAa onpeAeJrcrrr{rr HoopAr,rrrar AaJreftrrx r.rcr{yccrBeHHbrx HocMrrqccH,rx

a ) 0ororparbupoBa Hr{c 
^c _oJ{parr a oJt cHTporrHO_o rrTtd qecr{oro np eo0pa 3ODaTeItr :0) @o,rorpaOHpoBaHUo c crtliaua reneoniroriot"v"rarorur;a) nuavarruste naonro^cu,a-ii;opirii"riirii'iiiilt"iu.n,or* r(ocMflqec*r4x o6rerroo ,a *irrarreMoHffTopa fl otrnetreJreHlre r(oopAuHa,r ,o rur,ararr.riy.rri,aa ynparr"nlrrr relTecHona.

or".tl"fi1'.''J8;ffi y""ry;":l-tvi'nsrrord "r0;di;#;"" HerrocpeAcrBCHHs,^r orc.riroM. HoopArrHar- s,in.i 6",',';"j;.:;ii;:rarbl tr rpcover MeHbue ncero nperudiu ijiii-i,iol6ii'r,0,,.

vilr\ 521.21/621.397.73
TereBu'uoHHr,re rra6aro,eHna araaoii n:ranerr,r 1b66 tr{riap c 2,.-lrerponrrnr pe{leriropoll. l{ o 6 p o_rrp aBrrH II.II., Moxxr epraH 8.M., IIpono6r,eB B.I{., .Lleprrbrx 

H. C.I{on. }tpr,rnrcrror:t acrpo6ue. o6c., 1970, U_LZ, ,rti.
onilcblBalorcfl Ha6Jlloncrlutt [IafloI1 tlraHcrr,r 1566 uHap .Bo B.poMff ee c0,1r,rH{errffn c BerrJler-rJcroM trttB r..n.la ua6.tmqeuni,i ucnonlrorirdi'Z,O_ri"lqo"llrt I,e6ro6ton B cocel,alrntr c,rc.leBtr_r,oHrroii cnclcMoii, .rro noas^orrlrfio-B;Ecr" tiil;ij,r'u"rn[u,,a ror,rropa ir 6upeqe,rrr1.b cro crleprrlro-

#..r.!-'flflll'ilT*?,.-J,it'll"l"f,m Jlil,l{'f"l.t";;l::Ltl"r '*"'oaoni'nd,,i,,,i, ,, ,,..g,n,.
ro,rHocrrr'onpes,'rar,,ro iioopgrrui, ,,oiopi,i'-o"*-ii ri;di:'t{';i1,1,1:rj90jrJ"rg,l;_9o"rarra .ucsrra
HaorrroAenilr c 12 rra rJ.vr 6_rrro olpiriii.iir-erj,i;.r;;;.,i;;'il,rrp-"".i D ' BC('ro 3a orrr)' Ho'!rb

Dy.6JI. Z HaJB., ffJrJr. B, r,a6.n. J.

yEI\ 522.21r.002
flplrnreuerrue crrraJr.rra ts acrporrotrfirqecftor'r orrufte. rJolon r.M., rIo,,oBaM.E. I{38.HpbrMcfioit acrpoou3, o6c., 1970, 4t_LZ, reZ.

""f"l?![HiiJ.id:,T]:'t'I'"8ffi,fi:f.?,?Xfl'I;1,,,3",,;:1f: 
g1e]rra JrH-5, TrraBrleHoro r(Ba,ua!

, aMcp,rr{i,r c,io"o,u,np,onu-dAiil+l;ri.';;;;::;1:"';:fl::};::,::i;Ttr"1l,lJlil;; mm;lr'r cER-vtrR IIJr'l se,I(aJ HpynHb{r roJIeclrotroB otrHcaHa MerotrHria oOpaiiorrn chrarJloBbrx Jerr-Ha'r, pa3J)a6oraHrrarr'e Huiili{cxoit acrpotDi,airro"ioiiir".porroprlr, - arE uflfl@oBHl.r ,rl,a,rraxcrroJrb3ylorcH ua[,lf,.rrbre ru.nu60na.nu,iiid 
"i"6ri,:n"crgi,orl 

cMoJlbr, g. rr rrorrpoorn ,raH,*{c flpr{Me_
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rrrrrorcfl Hn6ly.yg61g noJrrrpoBaJrbrrr{HH, noABepracMLIe fleptroArrqecHoli qr{cr}(e; BcHpbIBIrrI{cc[ lly-
ariilr HeooxoalrMo pacu.irrr6oBr,rsa,rs. Vrragr,rsaercrr, trro ora rlero[Hna o6ecreq-uBaer I{SroroBJrc-
rip6.irnoirinifr c(iepirrec1ri rroBcpxHocrcir rr3 ctrra"a.Ia c omrI6HaMI{ He cBbIIrIe 1'18 + }'/16 nplr Erra-
lrcrlre ro 1,1 .lr.'Er'r6n. 5 HrrBB., It,rI.I. 3, ra6;r. 2.

yAr{ 522.6/62-503.53
(Doro9ncftTpuqecrraflcneArrrqaflcrrcreMacrraHorrJreHrrerrct[rHaJrapaccorJracoBaHlrfl, E y p o B A @11

ftyrcRa S.H., HrrItoJIacB If.B., MaliapoBa P.Ft., Ca6unnrr IO'A' Hae'

Itlrrrnrcrrofi acrpoOH3. 06c., 1970, L7-42, 4'28.

otlr{cr,rBacTcrr soTosJrcHTpr,lqecfiarr cJrcllflular{ cucTc}Ia c lIaI{o["'reHI'Ie]I ctrrHaJra paccoTJlaco-

Batrrrfl, rrocryraroulero or rritlcli}o c.aaOlix dsero36rx I{crorIHtrHoB. Tal{afi clcrcMil pa3pa6oralra

Ha OaBC ItOJIy[]rCI{OBOIO mOlV.lrirOpa A.trfI-aBTOIIaTIIqCCHOIO IIIAIIpOBaIIIIg TeJIeCftOlIOB. flpl'IMeHCHtre

t$OrOrrUa C iaHorurCttllcnr llos3oJIl{JIo IIa 2-3 sBCAEII6IX BcIuquIIbI YJlq111urb Ilollor qYBCrBureJIL-

frocrn nb cpaB[eHtro c ucrrpcplrauorl OorocreAflr]tcr'r crrcrcMor"t. Crtcrclra c IIaHollJIclII{err llrotJla pa-

6orars no 3Bc3jIalr g*10??? upl.r BxolrroM orBepcrr[r lrrtra 150 rbr. OulI6Ha rI'IAl{poBaHI{fi Ire nl]eBbI-

rxf,,ra 0,-j u,1r,trtl3MC'f|it IrJotlpail(clll{'I 3BC3E.
lirr6.r. 5 uit3B.. tl.lJ'T. 4.

Ilasoctrfl Kpr,r nrcno ii acrp :xPIIsn qecri o I'I oO ceptsar o prllr

Torw XLI-XLII
\f m Rp-n.il(Oc I t o t ; t Lf t!, I I nlJ

. Ilptttturoa ocmpio6u:ti'icct;oiL olccl)nailrcpttcil'AH CCCP

PeEaErop IO. II. Er$Pe'ttoe

'Iexnlrqccrrrrit pellaI{Top C l TlLxonllLpoaa u' B' l Jlrtlptt

Clatto s Ha6op 21tl1lI 1970 r. IIoEri{caIIo It reqarlr LIIX!970 r' OopMar 70x1081/t''

GyMara II,i, 2. ycroBH. treq. n. 3?,8' y'I'-nBE Jr' 37'9' Tnpax 1200' T't3441'

TrE. 3aH' J\t 5lt Ilona 2 P' 54 n'

I{sEarolbcrBo (HaYHa)). MocKBa tt-62, IIoEcoceEoHuft Eep'' 2I'

ffi(aD. MocHBa, Ilry6EHctruit uep.. 10


