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LI 3lr LC'II,It{ ItP bIMCI{ O I,I AC1'P O (DLI 314tIDCI{ 0L O BCEP BAT OPttu
Toru X X, 1958 r.

MOHOC(DEPHbIE AOOET(TbI BOJIbINOfl COTHETIHOIZ BCTIbIIIIT(U
23 OEBPAJIfl 1956 rO,(A

H. .I-I. .lilttotu,t:o

IIplrnognrclt peayrrr,Tart,r a]IiiJrrIBa ar{cIICplIMeIIlaJrrrrl,rx 11alrrrhlx, loryrreurrrrx
Ro BpeMrr Sonr,nrorl BcrrLrlur{r na Courtqe 23 t}enpann J956 r. uti nonoctlepuor,i clauqlru
r,r ycrar{oBnc /t.rrrr perrol. p a tllrr.t a,rlroctf epl }tolJ 

"

O6rtapvxtctro, rrro Ro npelrn eT'or'i B0Irr,rrult1{ r,rMcJro Mec,To Ro;jpacrirHrre arrert'l'potruofi
riotlI{otlrpaqrll (lV) n lrouoc{reprl,rx c,lonx.[i2 lr li. l[arrcuuaJrr,rrble Brralrerr,rrr A-tV, roq-
Aa()urlecrr oqcrrne, paBur,r: 950/9 ,qJrrr c;rorr li2 lr 60(fs [;r;l ctron l,].

3auc,telo BIlc3iurEoe yMerrLfielrre lur.'elparrnoli ]rrre]rorltsrrocra arlrootpeprrnon
B 3h45m il. T., o6S,cJrorrJrorrloo yReJrr{rrerrlreM lroHr,13arl],rrrr B cJroc D lrorrocr[cpr,r 3il cqer
It:r.iry't(,lt ilfl B| n t,t.ilt liil.

Otue,ruorcl, ,rto nonoctfeprrr,rc a{tfentr,r 23 {cnparn 1956 r. rreo6rnrrrrrJ ,{ cBrI:raHr,I

c ttoo6crrlrocuro calroii Bcrl,rmriu na Conuqe.

I0NOSPIIEItlC trFI]JCTS OII TIIt' LARCIl SOLAR FLARtr OF I.'IiI]RUARY
23, 19J6, by /Y. A/. llrushcu. - Thc rosults arc givcn of tho analysis oI exporirnental
data obtained duririg the lalgo solar flaro of llcbruary 23, 1956 aL tho ionospheric stal,ion
and on {,he dcvice for rcgistering atruosplicrics.

It rvas fouird l,liat duling this fiaro therc was an increase in lire cl:clron ooncontra-
tion (1[) of thc iorrosplieric E, and E layers. 'I'hc rnaxirrum valucs of AlV, n]tioh oouid
be estirnalcd, are: 95/0 for the B, layer and 60% for Llrc E layer. Asuddcrr dcclcasc in
the inl,cgral intensity of atmosplierics at 3h 45rrr UT s,as nol,iocd. This rvas causctl by an
incrcase of ionization in the l) iayer as a lesuiL of flarc crnission.

It is poilt,ed oul, thaL thc iouospherio effccLs of Fobruary 23, 19116 ale oxtlaorclinary
anrl connccl,ed rvith Lhc pcculiaritics of tlro flarc.

Co.,rrrcqrras ucrhrlrtRa 23 $oupa.rrn 195ii r. lpr,rnJtcriaor rcclbrril 6o,lri,uroe

lJuI{I{atII{0 Iiart c acTpo(I,iltrur:crtoii 1'ollI{l,I 3pcIlI4tI, TaIi r.I o TOrIIiIt.;lporItIfl too-
tpt,talL.rocnlrx fln.rIo1rI,Iji, ri1)orrnilBrrulxcrr rlo upoN,rrl oo llaBBr,ITI,Ifl.

Ortr,r.rocttno ua6.rrrcAour.rr{ liculullnr,r lpono,iurJl,rorr n Toru,to (flrrour.ra)

[t], I{ollalirtarra.rrc (I4rr4rl) [2] r,r r'r no]rortnyro cra/(rrc pagnr,rrun - n Taut-
ri()Irro [3]. MolrcrLrrr paltBr,Il'r,rfl BCrbrrrrnr'{ ro n,il4poBOi\rv Bpotrorul npuBoAofrbl
rj.ra6Jr. t.

IIa pfl/(o crarttlr,rir [4-B] Bo rJpcMrr aroii: BCrrbrrxnrr orMorrcrro cr4JrbHoe

IIIICSaIIHOC yrlCJIrIrICIII40 IIIITCIICLIBTlOCTr,I I{OCMI,IqeCIirrX JIyrleft, EaUailO BOB-

pacrarrlrrr rroroporo ooorlrcrcrRyer npoMorrr,l 3l'40'n-31'45'n U. T. (61'40'-
6l'lr,I)'' rro MocriouorroMy rlllcl,rcnr,r). 1l 4a.urrroiirrreM A.rrfl yAo6crBa BpeMfl
IJC3Ae yHaSbIBaCTCfI MOCI{OBCItOe.
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3a nocnc4uco Bpel{.a norrBr,rJrcfl ran}Ho pflA pa6or 12, 3, 9-14] , yxaer,r-
Balorql{x ri& rrolr{rJblii u Hco66rrrrrhlii xaparrrop BoB/(oiicrBr,rrr aroii Bclbrr[r{r{
Ha pacupocrparroHr,I0 pa/(r{olroJrrr.

flo4o6lrrtx Bcnbrrrrcrt Ha Corflqo, corrpoRolr(Aanurrrxcfl cr.'rJrrrubrrr yBoflurrc-
HLTCT'I IIIITCIICI'BIlOCTII I{OCi\IIIIIOCITI,IX JIYIII.IJi, AO ClIX NOP FIA6JIIOAAJIOCI, BCCTO

qerblpo l2l:28 drerparin 7,942r.,7uapra'1942r.,25um.rrs1946r.r,r19uoa6px
1949 r. Tantru o6paaou, Bcnrrrrrrra 23 Sonpala 1956 r. 6r,rna o4nunr rla rrc-
MIIorI,Ix Ha6ilrol{aBr[r{xc.a Morq[brx .flBJrorurri na Conuqo.

Xaparircpur,rc oco6cHHocru B Borrllblx noa4oi,icrnunx Broli Bcrrbrrrrnrl:
1) noa4ci.icrBrre Bcnbrrrrnr{ rra pacnpocrpar{cHuo paArronoJrrr n rreocBorqerrrroft
troJroBr,iHc 3amln, 2) BoBAoriorBrro Bcrrrrrxnr,r Ha rrorroc$cplrbro cJrolr E, lr E.

.13 uacronrqoii orarro ilprrBoAt{Tcrr pcayJrlTarr;r auaJrrlaa llarlrrbrx, rroJrytlgll-
urtx 23 tlcnpa"nn 1956 r. B }tpbrMonol:i acrpo{lren-rccnoii o6ccpnaropun
AH CCCP na r,rouoct[opHori crarrr.Il,ru [15] n ycrarloB]io Arrrr perucrpar{r,rr4

AarlbHi,rx arrroc(treprrbrx rroNrex (a.r.uocSopr,rHon) i161.
B Itpnrucnoii o6cepuaropnlr (l -2h16"', g - 41f43') orruqcofirc Ha6Jrro-

\eHiltt BCIIbIIIII{U IIe IIpOROAI,IJIIICb, TaI{ HaI{ paSBnTlIo BC[IIIIIIHI{ npOI4CxO-

ALIJro, HorAa CoJrrrqe lraxol(r,rJrocb err{e noA roplrsolrroM. f{;rr oSccpnaroplrn
traqaJro paSBr{Tr,rfl BcrrbIrIIHr,r cooTBcTcTBycT MoMOrrTy BpeMcrrrr BocxoAa
Co;ruqa Ha ypoRrlc BErcorbr cJro.rr 11 rroHoc{cpbr, r(orrcq-[pr,lMepHo BocxoAy
Conuqa y nouopxrrocrr,r l3cMrr,r.

$ 1. IIOIIOCOBPIIbIE HADJIIO/{EHI,IA

tr4orrocrfcprrbro Aarrrrbrc 6r,rnu uo"ry.roHbr ]ra aBroxrarrrarocxoii crauqrr]r Beprrt-
HarlLrroro Bou/Ir{poBan.r{fl c /IilaraaorroN{ rracror 0,5-25 Metp w l{orrlnocrrro
onoJro l0 nam B 14rrnyJrbce, Ha6;rm4er'rrrfl rrpoBo/-trrJrr,rcr, B ocrrotsrrolr O. A. B.ur.r-

IloBbrtrr u A. NI. rlrr;rtorr,r nr.

,[,nR anarurBa rroB0A0rrrrf r,rorroc{0pbr Bo Rpcx{rr BcnErrx}ir,I 6r,rno uporas-
BeAoIro cpaBHeHlIe IJ6rcoTHo-rracToTrlhlx xapal(TOprlcTl,In, IroJryrroHr-rbrx

23 $cupa.ra r{ B Apyrrrc lul{ Ao Lr ilocrle llcrrrlrrrnrl. O6r,r.rnoe yrpcn}roc (nocxo4-
loo) cocrolH[e o6Jracrr,r IL lrouoc{cpr,r, rra6"rrrcAaerroe rro Bbrcorlro-qacrorHbrM

xapar{ropr{crr,inarl B 3To ]lpc]rfl roAa, xapal{TepLI3Y0Tc.fl DoflBJIcr{rlo1\,I oTpa-

}r{currrii or cJrofl 11, (n nu4c cra6blx c}IrI{aJroB) I4 HopMaJrbHoro cJro.rr E. fio
Mopc r,rx p&3Drrrrr.fl Rr,rcora orpaltorrrlii or cJrofr lI, curril{aorcrr 40 ypoBHrr

r' Orrpe,qc:rerr no 3cMrrr,rM ar[{erttart.
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cJrofl B r{ B /(aJil,Hor:irrr0l\r 3a -rrOcb l\uorliroii uopr,ro4 orpa}r{oHr,tfl o6H.ruo ua6;nrc-

ItarcTCrI TO,rILliO O? HOpiuaJlLH.OIO C.tOr{ E'i'.
Itra Sur. I upi,rur:4oubl yrpcHrrr{e t:6rcorrro-rracrolrrrbrL} xallaHTepr,rcrlrHil

:ta 22 senpara (a, 6 u o), npeAcraBJrrrrorqpre o6rr.rnoe cocrofrrrrre rroHo-
c{eprr, lr 23 cfenpa.nn (e, 0 u e) -l(crrL BcfrrJ]rrnr,r. LIa xaparrroprlcrtrne
23 rfcrpann (a) B 7]'01"' 3ax,rerrro [orrr]Jrenrrc ueo6n.rnorl l{Jrrr croro flepr{oAa
roAa rr BpeMeHtr cyron upocroiirilr y cJrofl F, (yrtaaarra crpennoii), r(oropafi
BlrocrICAcrBLII{ craJra 6rrctpo paBBIlRarLcrr r,r BbrAcJrrrJracb rJ caMocrorrreJrr,-
noe o6paaoBalrr{e, fll]e4craBJrnrorqco croir l!2.22 r[coparn Aamc B 71,23r"(6),
rtorAa 23 Scnpanx (d) lrrnc B 7l'20"' rra6.rrro71arorc.fl ,rprio Brrpalqerrrrr,re orpa-
?ficrr.l,rfl o1' cJrorr h)2' rrr{Itaxr,rx orpaltcurrriir rr3 o6.ruao.rlt }i rre BtrAI{o.

/4ztl

IL'0 /7 yocbt

Qtnr. 2. F(punne rraMerreutrfl yoffi#:."r* qacror o6rrxuoeeuuoft

a - E[1fi oiloB E2; 6 - [.ns clos E ]roHocoepbr; clJrouHaE rr,rHnr{ _ 2g OeB_parfl; flyfiHTr'tp - ycpegHerrur,re Br.raqeHufl flo rrflTr,I ]ronrpoJrbHbrM gnnu. Bp-enn

flpan4a, Ha aToft xapaHreprrcrrrr(e (6) uomuo aaMerrrrl (no yne,ruueuulo
rpylrroBoro 3a[aBAbrBarrrr.tr Haqarr,Hr,rx qacror orpaxeurfi or c,nor Fr)
I{eHOTOpOe BO3paoTaHue e.rreRrpounoft ItoHrIeHTparItru B o1fiacrw rr*raft
zouoc6epr,r, Ho Bro o6.flBaHo nopMaJrbHoMy yBerrrqeHzro u oHtrBarlrrz r{ [peA-
craBr.ser o6rr.ruoe BocxoArroe fiBJrerrze. Taxnnr o6paaolr, 23 {enpanx
saMcrrro paHHee rrofiBJreHue orpameuzft ra o6racru E uonoc{eprr, o6ycnon-
JreHr{oe ycEJreHZeM r4orrusaqrlr{ r arofi o6tacra, uo cpaBHeHrrro c AHflMr{
AO r{ ilOCJIe BCITBITIIHT{.

Ha {ur. 2 uplroe4cu6r npI4BLre r4BMeHeHu.s Hpnrr,rqecxuxuacrorfo o6rrxno-
seHHort BoJrlrbr Ba r{HTepBaJr Bper{eHrr, BaHrroqamn{ufr. s ce6e BpeM.E pa3Br{rz.n
BcrIbIIIr(I{.3a xonrponbHr,re AFrrl 6rrnra nesrr,r 20,21,22,24 r 25 {enpanx.

LIe artrx r{puBbrx Br{Ar{o, .rro 23 $enpalr agaqeHr4.fl nptrrra.recnux
rracror rloBblrrreubr no cpaBHeHIrIo c nourpoJrr,HbrMra AHEMr4, Maxcnnaarr,Hoe
rrpeBtrrrreuue Al0:/,!u-13r. *. glrg o6oux cJroeB cocraBJrrrcr onoJro 0,5 Meq.
3na'reulre L,lo pr,n cno.s E co BpeMcHeM rroorerreHuo yMeHr,r[aerc.E, r4 or(oJro
14h30* HpuBr,re coBrraAaror. flo4o6uoe yMeHrmeHr{e Af' na6rroAaerc.fi ral{}Ke
rr A;'ln c.noR I1r.

llo aua'reuz.EM npr4rllqecxux qacror c rroMoqbro ypaBHeHrrfl N:1,,24.L}a.loz
(rle lo n Meq) 6r,r.rrrz sbr-rrcJleHr,r MaxcuMaJrbubre aJreKTpolrHbre Horrr{egTpa-

* ,(eranrnoe r.rayrteuue troBe4eur{r{ cnon E2 rre ilpoBoAllJroob.
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Ur{tr cJroeB I!, n IJ u nponaBeAcrro olpeAeJrerrlre r,raMcrreHr{.fl Bo DpeMerrtr

A/V : flrr-ff"r. x r r. e. rprpaqeHrrrr aJrer{rporrHoiir no}rqeHrparlrru 23 $enpa.na
tro cpaBBeHr{Io c ycpoAHe}rHbrMtr 3}raqeHr{rrMrr rro HorrTporrrrHbrM AHflM.
Tlauclenus AIV (n rpoqenrax) AJrfl cJroeB E2 u E upune4errr,r coorBcr-
crBelrrlo Ha Srr. 3 u 4, rAe yxaaaHbr raxlne opeAHr,re r{BaAparr,rqrrr,re

orI{JIoIreHI,rfl oD, I oD rlo I{oHTpoJIbriEIM AH.aM. 3ru rpa{r,rltr{ rron&BblB&Iorr

qro yrpoM 23 Senpaua I,rN{cJro Mecro neo6r,r.ruoe tr{oBoJr6r{o Ba[4crr{oe rroBr,r-

ItrCr{nc aJreHrllorrHoft rionqcarpal{ufl B cJro.flx E, n E. Ilyunrnpur,re rracrtr

rtprrrJ6Ix rroJlyrreHr,r ancrpanonRqneii, Tan rtar{ oqe}rrra AIV or{aBaJracb

u. t, /0

@ur. 3. tr4gr4eseure AIy' Ann
croa 82.

qE2 
- cpegnee r{BaAparlrquoe yHiro}reHde

rlo HoHTpoJrrrHbrM EHEM. BpeME MocHoB-
cftoe.
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Ittrl:. 4. llsilrereur.re A/r' Anx cnos E.
oE - cpe[Hee fiBaEparusHoe yl{JlofleHlre I]o ltoHrpoJrbHBIM

lHflM. BpeMff MocHoBcHoe.
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I{eBoallo]rtrroft 4;ra arr,rx yqacrnoB r{B-BiI orcyrcrBl,r.fi otpaxreuuii B r{ollrpoJrb-
Hbre Arlr,r. IJocne4uee yltaBbrBaer rra oruocrrreJrLHo MaJrylo TIoHI,IBal{ulo
g o6flacru E uonoc{cpbr B paccMarpuBaeMble N,IoMeFITLI BpeMeIIu s o6bl'r-
Hbrc Aurr.

lVlancruanrnr,re Br{aqe}rraa A1[, rloAAalorqr,Iec.fl oIIeHI{e, patsI]bl: 950/o 4na
cnoa li, u 600/o AJr.rr cJro.fl JJ, cpc4nr,re nla/{parr,rurrrrrc )rItJroHcJII,I-a rra cpeA-

l{ux UO I(OIrTpOJIblrLrM /(tlflM COO'roCTCrBClIlIO paBllbt: or,,: 1100/0, on - f 7of o.

Bamno orMerr{Tl, r{To rtpI,IBlIe r,rgMe}1cur,In A1[ rrMelor pcrancaqlionnrrfi
xapar{Tep, uarIoN{rrrralorqnr,i o roM, tITo Ilo3paoraIIl,to lioH}ISaurlrl B yltaBaII-
Irblx cJro.fix BrrBnaHo HparxorpeMeurrbrM BHeITTHI4M {antclpou. ,[ra croa ltr

BHaqerrufl A/y' norra4aror n o6;racrrr ucJIL{qI,IIIsr oD rIpLIMepIlo R 101'30*.

I4e cxaaarruoro cJlc4yer, qro yrpoM 23 Scupann ua6.nro71arocr, lrco6rr'{-
HOe AJrrr aroro [spI,IoAa roAa u BpoMelII{ cyror{ Bospacra]I}Je oroxl'pounoii
Hol{I{cFrrparlr,rr4 B r4o}IocScprrr,rx cJlo.flx }!, r,t IJ, Ho'ropoc BbIxoAl4r Ba paMlttr

c.IlyqauHLIx trBJrellrlfi..

l//,%



S 2' IIAB JIIONEIII4fl I4I{TEIPA JI I,HOII IIHTEHCIIBIIOCTI4 ATMo CoEPIIIToB
B AJIT,IHIIOBOJTTTOBOM I I4AIASOrIE

Ha ilrecrrr {nxczponauurrx qacrorax (42, Z7, 82, 27, 22 u t"B rueq)
rrpoBoAr4JrzcE Barrucr4 rrHrerpaJrr,Hofi (aa t unn.) []rreHorrBrrocru aruoc{e-
pr{ItoB. IIa {ur. 5 uprlne4enr,r Barrrrcu ea 2Z u 24 $enpa.rr.s 1956 r.
Ha qacrore 37 neq, c 5h00' 11o 10r'00"'.

Ha aanlrcra 23 {enpara BaMerrro Bueaarrrroe yMeur,mer.rue lrrrrer{cr{Brlocrtr
aruoc{epnxon n 6h45"', Cna4 uHTe}rcrrBrrocru trpo/{oJr}Haerctr B TeareHrre
-tlocJIeAyIoqux t0 MlItI., [ocJre rlero c 6h55t ua6lrogarorc.a o6r,rqnr,re BocxoA-
]rLIe l{BMerletin.s. BcrnqllHbr yMerlbrrrcrrtrfl I[HTeHczBrrocrlr, oucr]crr]rble orHo-

(Itr,rr. 5. Sanlrcu rrnrerpaJrrruot unteucurnoclu
ar:r,roctlrcprrrrotr rra qac'rorc 37 acq.

Ilyunrup - 24 QeoparE; crrJrou.tHarr Jllrrnfl _ 23 QeBparrr 1956 r.
BHeBanHoe yMeHbrueHtre ulrreHcilDHocTrr (Ar) D 6h4brr,

rioneq oQQeHra Glr) - 6hb5ln. BpeMfl Mocr{orcnoe.

TIITOITLIOM A2l At:A (cv. Srar. 5), rAe /1 u A, lpegcraBJrflror orrrocrrreJrb-
H6re r{rrrcrlclrBrrocrrr aruoc{epr.rnon coorBercrBerr}ro Ao r,r nocJre assenra,
AJrs rracror 42, 37 u 32 neq rrpr{BeAer{br irr{}no:

tlacrora, KaLl , , 42 37
AzlAt. 0,77 0,69
Ol o.,lo . . . L,t Jl

Orcrc4a BIIIAIIo, .rro ualr6o.usruuii o{rlcrrr. coorBorcrnyrorqr,rii yMeul,urogr4lo
rilrrel{cr4BFlocrtl rra 31t'%, na6moAacro-fl AJrrr rracrorEr 32 neq, T. o. rrar4Nrenr,uefi
r{3 yr(aBaHrrr;rx.rracror. TaHi,rnr o6pasolr, ililn paccl,rarpt4Baonrbrx aracror
saMerlla roHAeHIIIrrr H yMel{r,rrlenlrrc erf$enra c yBcJrlrqefltroM rracrorhr, I4anro-
IrcHue I,IHIICHCIIDIIOOTII ?IMOOT I{eCTO lI AJIfi OCTaJII,FILIX TIaCTOT, IrO I{3-3a HeAO-
cTarocIHo yBepcHllhrx orMeTolt Bpol[clIrl Ha SarrJ,rcflx or{eHHLr He rrpor{3Bo/{trJrlrcb.

Bnegannoe .rrBJrcrn{e Ha arMocd)ep-rrnax 23 {cnpa.na coBrraAacr no tsperroHu
c SaHoHoMepIILIMLt (xorrr rI cJra6o rrporlBJrrrrurqr,rrrr.rca) BocxoA]rr,n\rr4 uaMcrrerrrrflMr{
rrHTerlctrBI{ocr-ur B o6r'r.Irrble AHII. floarouy 6r,ura paccrrorpeHa Brraq],rroJrbHafl aracrb
I{MeIOr{r{xc.E aauncoft r4 [r31rt1s1151 Bapr{aqrru, cxo/(rrr]re BHcsarrrroMy claAy 23 $cn-
pa.ua. fd;ra eroiir qe.rrra 6rrn npna"ncareH lrarcpran 100 4rreft c {cnpara rro on-
tn6pu 1956 r-. Ocra.irr,nnre AHI{ aroro trepI{oAa 6r,rnu rcnrrcqeHbr: rracrr,ua-Ba

CD

0,66
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oTcyTcTBtr.g qeTHo BhIpaE{e}rHbrx Bapr4arlr[ft, qacTb z3-3a rposoBbrx AHefi.
Anaunzry4nr rapzaqzft ,{ (oqeueuurre, HaH r{ Bbrrrre, orHomeHr{rrvu Arl Ar)
r[ IIx trpoAoJr]ftzreJrbuocrz Bo BpeMerrr{ L,t pna qacrorr,r 37 neq Bbrpax(errbr

cpeAHuMtr HBaApartrqHbrMr{ ynJroFreHrr.flMu coorBercrBe}rHo oA rt oat. Onaaa-

Jlocb, qro cpeAHee aprzSuerzuecxoe BuarreHue aMllrtrryA rapuaqufi paBrro
Asr.:0,87 co cpeAHtrM HBa4parnqHbrM ynJroHeHV.IMoA- +0,06 t Atsp.:29
c oo,- * {$.

Tor,qa rrMeeM:
Arr.- Arr:0,18,
Alcp.- L,trr: L9.

flony.1g11116re paBrrocrl{ rro BeJrrrartrHc rrpeBocxoAflT cpeAur{e HBaAparurrHbre
ynJroHelrr4.fl B rrepBoM cryqae n 3 paaa, Bo BTopolr - n 1,5.

Orcrc4a cJreAyer, arro sHeaaflHr,rit crraA urrreHcrrBHocrr4 arMoc+epunoB
23 {enpana - .flBJreurre He cnytlnllsoe u B},rxoAZT Ba paMxu o6brrrHr,rx Bap[a-
quft , coorBercrBylorqrlx BocxoAHbIM llSNrcHerrlr.fl M.

BbIBOALi

Paccnrorpeu[c [oflyqeflHbrx AarrHbrx rrpl{BoAI{T n Bax.trroqeguro, rrro a{+exrr,rr
orMeqeHHbre 23 {enparn 1956 r., Heo6br.rHtl AJrrr sroro neprroAa roAa tr BpeMeHu,

cyron. flpone4enlrrrfi ebrrrre aHaJrI{3 Aaer oc}roBar.rl,Ie cqurars, qro ynaaa}rHbre
a{Sexrrr BbrBBaHbr scnrrurxoft Ha CoJrHqe, Ha6rloAaBrueirc.n B aro BpeM.s.

Tanoe fipeAnoJrox{euze HaxoAr{r noArRep}r{AeHue B cJreAyloqrrx paccy}H4e-
HU,fIX:

1. Oqeunn cpe4Hr4x HBaApar[qubrx ynroneuuft yRaBbIBaIor, rrro orm

aS{ertru ne cnyuaftubr r,r BbrBBaHbr orrpeAeJreHur,rM BHerrrHr4M Saxropou.
2. OrMe.reuur,re e{ScHrbr HaxoAflTc.rr Iro Bper\{eHlr B coorBercrBur{ c pa3-

Br[TZeM Bctrbrrrrxtr Ha Connqe.
3. Xog rraMeueH?rrr rrp[paqeur{rr aJler(rpouuoft Honqenrpar{trr{ A1[s cflo.flx

E, z E zouoc{eprr rrMeer peJrar(caqtrouurrfi xapaxrep.
4. O{{exr Ha ar}roc{eprxax BaperrrcrprrpoBarr oAHoBpeMeHHo Ha MHortrx

cTaHrlu-sx.
O4uaxo a{Sexrrr 23 {enpara BbrxoArrr Ba paMHtr BoaAertcrBtr-a <o6r,r.rHr,rx}

BcrltrureH. Boa4eficrnue (o6brsHBrx) coJrrrearrrbrx BcrrErrrreK Ira uonoc{epy
o6rr.uro rrpoflBJr.Eerc.E ToJrr,Ho B c;roe D n s ocuerqenrloft Co;rnqeu rroJroBr{rre

3eunz. flpn arou raonoc{epurre cJror4 Fr, E, ra E upaxruqecxrr ocrarorc.s
HeBoaMyrr{er{r'rblMtr{ lL7 l, a a${exmr a armoc{epuxax o6rrqHo xapaxreptrBy-
IOTCTI BHeBaIHLIM yBeJIUaIeHI{el{ LIX I4IITeHCI4BHOCTL{ B AJIZHHOBOJIIIOBOM AEa-
traaolre t181.

IIro xacaetc.fi Bcrrbrrrrnrr 23 {enpara, To Mr,r AoJr}r(Hbr orMerr,rrb cJreAylorqee:

Bo-rrepBr,rx, noageftcraue Bcrrbrrrrnr[ zMeJro Mecro r[ Ha HeocBerqenuofi Co.nuqeu
troJroBr{rre Selr;ru; Bo-BTopErx, na6nro4anocr BHar{flTeilbHoe BoBpacrar{ue
zorrr{Bar{uu B crro.flx E, u E uouoc$eprr *; r-rpelrrux, aSSexr n arltoc{epu-

* lle .racruoro coo6rrlcrrurr Aor{ropa A. lllarrnlr (na y.reirou Colcrc ItpAO 13 ual.
1957 r.) rraBccrrro, rrro rro ulJor,rrr arorli rcur,urrtu l CIIiA na6rrogalocr, Boapaorarrile [o]rlr-
saqtrr npr.rNrcpHo ua 17/s B fiottocfepnou cloc Fr.
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I{ax coO1'B01rcTIlyOT }r0 I}o3pacTatrLlIo r,rx 1,r11'roHOr,rBrrocTLl , a, }rao6opoT, y1\,r01r8,-

UIO1III IO ,

I{art yxtc ortr{crlaJlocb Bbrr[o, yr{a3aE]ubro a{{exrrr }re lrMoror }rocra rrprr
(o6r,t.rnuxD IrcrrblUrHax ua Connqc, noDTorry cJrcAycr uoJlararb, rrro oHrl cnfl-
Satt}I , ro-B1,Il(lri\'IoIvIy, c oco6curtocrLlo xapaltTepa tr uIITeII0r4rltlocT,r 4annort
B CIIbIIIIIiII.

Hco6xo4ruo )II&3&TL, rITo [o cl{x rrop na6nro4anc.n o4lrHclBcH]rr,ul cnyuaii
pcaJrl,ttoro BoSpacrallll.s uoH[3arIuI,I B BOpx].Icii trouocScpe Bo BpCr{.E Bcrrbrr[r{n.
3ro 6r,r.rIo BaporrlcrpllpoBallo Bo llpel{rr iuorquoii Bctrbrrrrrr[ 19non6pn 7949 r.,
rror/(a irMcJlo i\[cc?o yBeJrJ.rarerrl1o DJrorrrporrr]oi,i xouqcnrpaqur,r [19] n croe E
na 65 %, E, - na 77 % r,r F2 - na 12,5% .

Ilcuulrrl,r 19 rroa6pn 1949 r. r,r 23 r[enparrq 1956 r. oo]lporro]nAa.rrr,rcrr
CI'lJlbllblIl. BtlCBaIlIIbltr{ BO3paCTaIlJ,IOM lll1Toll0t4IJllOCTli ItOCMI{qOoltr,tX JIy,ioii.
OrcroTla cJl(l/[yor, qro ABa cJlyala-s n0o6r,rqrroro BoBpacrarlr,rfr 1,lor1rBarrr,r 6
n Horroc(tttpo o6yc.nonncll6r BClrrlrrrr{ar,rrr rra Conrrqo, xapar(TeprrTilur 6o"nrurull
nlt6potroru nocN{I,tarocxtrx ryqoii. B cnnalr o crna[, no-r]rlll.nNloMV, i\[o]I{IIo rroJra-
rilrL, tt'Jio lICo6bI.IIlbIii xapar(rop noaTlclicrnufl uclrbrLuxl,r 23 (tonpaltr 195tj r..
Ita r'iotlocr[o]ly rcclro cBrr3arI c ycl,rJIoHr4c]r rrrrrcrlc]rB11ocr],.I ItocMr,rrrocHux JIy-

'rci'i. IIoal'ony AorroJrrrl,rrcJrrrlrarl uorrT,rBar{r1fl B cJlorrx II, u IJ lrouocr[cpnr.
no3uoli.uo, o6qaaua [orolty I{oct{rrr]oclfl,rx ttSrrlgii, T. e. qacrl,rrlalt 6o;rrtrlix
elttrpr.t'tii, Itoropblo ldJrI4. caxruI tr[orJud co3l{atrr, ira6.nrollaclrylo trorrlrBaqnrc (-rro
1\Iottoo tlcponruo), lIJlturDtIJIrIcL Irpurrirrl.oil o6paaonaur,r.g noo6xollrri.troro l(JIq
I'IOuil3arll,flI r4BJr]rro1ltrfl (B -rac'ruocrr,r, polrrrolroBcr{oro rlBJryrlcrrirrr). .lIo-
;po6uoc rlccJloAouaurlo D'roro Bolpoca tr{o}ncT B}recr}r 6otrr,rrofi BnJraA D lrayrlg-
1t14.o HaH xI0xaI1I43IIa noe4tlr,ic'rnrrrtt coJllrorrrlr{x BcITLIruolt rra l,rorrocrfc py, Tart
r,r. rrpr4llo/{br cat{.t,rx u011brrr10N.

I1-po71c'r'au;lnor llnropoc ral{}ttc Bo[]loc o uco6r,r.inofi rfoprto ac[r[crtra
Ita arrloc{cpllltax. I{art y;rtc yrtaabrBaJrocrr, Bo Bpclrfl coJrHoqrrrrx Bcrrbrrrcn
rpol'IC-\oA!tr o6rt'flro yRo"rrurlollflo r,rx i{rrrcrrcrrBrlocrtr 1] AJrr4lrrroBoJrl.o3or,r l{tra-
rraSo.llo' TorAa r{aR 23 t[ctpa.rur MIi I,IN{oor,I, Eao6opor, yMo]Jrrrrrerrl,rc r4lrltcrr-
cl,rBuocrtr. 'laHoo uco6r,ruloo froBoAerrr,l.o, Bopo.ETrlo, Molnlro o6t,,.rcrrr.rrs c.no-
Ayroulrrr o6paaor,r.

tr4Blocrno, alro Ba paclpocrpaHerrr{c AJrr,rHr.roBoJrHoBr,rx aruoctf cprnHoe
oruoTcrBOrJnbr: rlorr6ro c.noi,i E, 4uou croi.i D lronocrlcprr. .l3ocxo71Hr,rii neprao4,
xapanropr,rByrorqui.iolr o6lqnlrynrcubrrroru{crr rIr{Tcrrcr,iDrroc,ud, ooorBercrBy0T
NOrrorrry yrpolllloro t[op,ru,rpouaHr,Ur c;nos D (croii D Ho.I]jro orcyrcrayer)
14 trep0xoAy orpaincnmrl or cJrofl E tt c"rrolo D. R I1acror{qoc Bl]or{a Her co
uHonl,ri'i ll rotl, .tro o6nac:m D nn.nllcrc;t ocrronrrotit o6.nac.rr,rc rroornJrorrflIorqero
rrorJIorl(crru.rr /(Jrrr paArroBoJrrr, orpa?liam[(r,rxcfl o.I] B6rilrcJro]rtalr{r,Ix cJloeB.
flp-ur atou n o6nacrlr D lrcorn.torrrrcrqoo rorJrorrtrcnlrc urfocr uancul,rym [20],
pacnoJraralorquitca no RcrrHoll cJry(1ao Bbrrrro ypoBrrrr Bhrcorr,r orpalr{orrrrrr
lIJllrH]tll,\ no,lIIr. Ifoerox[y ]JIloBa[IIoo yMcr{rrrrrcurlc trrrrotrcl,rBuocrrr a1uocr[e-
pi'lr{olr ila rro'rnoii cropotlo 3clul,r llo Bpor\rfi 1]orrbrrrrr(-r,r cltflBaHo c rrorrBJreHr,rcr{
rIeorItJIoHtrlorr(cro norJrolqolj,lrr, o6yc.nor.rroruloro l{otrutsar1r,ror,i n eroii o6rlact:a
3a 0YOT -r,i3JIyrlolrufl IlcIrIJIIrtr,Ir

f{eiictrlrrc.lIiIIo, llo lralraJra Bcrrrrurnu, rror.Aa ou{c }ro rrarlrirgaJrocrr pc3noe
IIpofIBJIelllre Bocxo,i(IIIJx .flBJIoliuI,i, oTpalt{orrrdtr rtpotrcxoAlrJ]r{ oT lrr,iinncfi
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(Dlrr. 6. llelrcuenne l.in 10 uap-
ta 1956 r. l3peut Mocr(oBcr{oe,

aracrr{ cJro.fl E (c coornercrByrorqlr{ Aa}rHoMy rrcpr,roAy roAa }r BpcMCHr{ cyron
ypoBlIel\{ LIlrreIIclIBHocrlr). Ho rloflBJIeHI,re BCrrrrrrrrrtr,J BbrBBaJro Rrr0BanHylo
llol{uBaI{I{Io B o6racrll D u roarurrxHoBerrl,Ie HooTr{Jro1]flrotqeto IIorJrorq0Hurr /til.q
err,rx AJrr{rr nonrr, flpr,r oror\,r Br,rcora orpa}ficrr{rr arNrocd)opr{r{oB, xorfl 6brrr,
r\,IolrtcT Nt. yr{orlF,rrrr,rJracrr (ro AarrrrbrM Saaorr,rx r,raMeponr,rit Ea AJrr,rHHbrx
BoJrIIax [9J), no ]l rearoulrc cyqocrBoBanua a$drortra ocraBaJraob, no-BtrAr{-
MoMy, Bco )Hc nbruc Mancr,nrytra I4Jr-rr, rro xpaiiHr:ii ]ropc, crqo B o6racrtr 5oJrr,-
uIolo rorJrorq0Hlr.fl, raI{ Italt noCJre a{{cxra Ha6IIoAaeTCrr AaJrbHeiiruce ytrctri,-

IIIeIIUC IIIITCIICIJBI1OCTIT, CBflSaIIHOC C 3aI{O-

Horvrellrrblxl RocxoAnr,rxl rIBJIerruclr n eroii
o6taortt.

lrnainenr, qro 23 rpca para ao Bpcx{rr

u crrblrrrxrl He ua 6lro4a JIo cr, rrI,IHaI{rIx Ba pua-
qui,i 1\,rurrr4MaJllr.rbrx rlacror orpattterrnfi

f ^iy a Tal{}Ite IIC SaMCtIe}IO ftartt'f X-fflr6O
cyqe cTB elrrrrJ x oTr{ Jr orrcnr,rfi n H pr,rTrrarc ortux
qacrorax crol F, r4oHocdlephr. Izllropecr'ro
oTMeTl,ITL, \1TO ?ISXteIICIrIre MTIIIIIMaJILHEIX

uacror o'rpaurerurii Ha6rroAarocr t0 lrapra
1956 r., r{orAa ra }nc axrzBrra.E o6nacrr
Ira CorHrlo BHoBb rro.aBI{Jracb u3-3a Bocrorr-
rroro Hpafl Ar,rcr{a. I4auerrenr,rc f,,,1, ({ur.6)
xapar{Tcprrsyerctr BI{e3afrIIbIM lJOsllaoTa-

1I-LICM EE BIlAIIEIII,I'I (O6YC.TTONJTEIlI]bINI YBE-
JI]'IIICIII4EM IIOIJIOIqCIII,Ifl B O6JIACTI,I D UONO-

csepu) , rraqaJro noroporo coorBercrByer BpeMcrrr,r 71'45u', rrartcuN{yM-- olioJro
.81'15'o lr norrcrl - or{oJro 9115"' (lralrepcrrlrfl npoBoArrJrrlc], qepe3 nrrrr{a/Iqa-
Tr(rrrrHyrr'rrrrc urrrepr:a.rrr,r). Saue,ralr, qro t0 r,rapta t9JG r. IIa6[Io,r[a.rrocb
uorroc{oprroe Do3r,ryrqeHue (c 7l'00* 7-qo Br'00'') n Tarunerlre [3], a raH]ne
BrrcBarrrroc BoBpacraHLre (c 7l'1r5"' ;qo tht0"') rrorrrorqerrr,r-fl raJranrr{qecxoro
paAl4ollaJlyareHr,r.rr B Axuc4a6a4c (Ltugra) [11].

ll 3artJrroqcrr-rrc oarr4'ralo crrorrr{ l(orrorf no6.rraroTlapnrr, upo$cccopa
A. ll. Corepuoro ca r{eHrrbre concrr,r, a rnlt?Ite II. il. ,I{o6ponpar:uila u
H. A. Canr,r,ra Ba rroJrcarroc o6cynrllorulc crarbll.
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AITAI]EM I,IfI IIAYH CCCP

IT 3 B E C TI4fi IT P },IM CH O T AC T P O OI4 3I4 !IE C I{ O ft O B CE P B AT OPIzIU

Ton XX, 1958 r.

o cBrrSm MElnIy coilHErrHbIMI{ BCtIbIItrruMI4 Ir flBJIEHI4flMI4
B HI4}ITHEfl UOTTOCOBPP

H. II. TX7ttoureo u IO, fr, Iletuno1t

flponegerro corrocraBJrerrlre MeE(I{y coJrrrerrHr,rMrr BCr.BrrlrHaMIr x coorBercrBYroriIIrMI{
r{M rrBJreurllMr{ Ha arMocfiepr4(ax (l :37 net1,) r,I MI{HItMaJrbIrLIx rlacrorax (ln i, ) otpa-
xenuft ot uolroc{epi,r npr{ Beprr4naJrrlroM :lorrA[rpoBauur{.

Ilpnnoga,rcr peayJrr,TarLr rlayqeHflfl r{oJrr4rrecrBenuot]i csfialr MeEAy ur.rttu. Paccltatplr-
Barorcfr BonpocH o5 a(p(pentrnrrocrr coJrrrerir'rbrx BcrrblrrleH AJrE yHaBaHHblx BrrAoB

npoanrenrrt B 3aBrrcrrMocrr{ or rroJrox{errr{fl BcrrLrtuet rra Ar{cxe Comrqa rl or BpeMeH}r []rE.

ON TI{E CONNECTION BETWEBN SOLAR FLARES AND PHENOMBNA IN
THE LOWER IONOSPHERE, by 1[. N. Eruslrcu and [/. I. Nesh.pure. - A comparison
is made between solar flaros and the corresponding phenomena in aLmospherics (l:37 L1rr;

and minirnum frequencies (1.t") of reflcctiorr from the ionosphere during vertical soun-
dings.

The results of quantitative connections betrveen them ale given. The problems of
the effeciivity of solar flares fol the above-mentioned phenomena in dependence on the
position of the flares on the solar dish and on the fime of the day are considered.

I4geccrrlo, arro Bo BpeM,rr coflHeqHr,rx BcIrbIIrreH I'Ia6Jrloi{alorcfl r4olroc{epnEle

BosMyrr{eHrrfl, BJrer{ytqrre 3a co6oft aHoN{aJII4I4 Ir paolpOCrpaHeHl{tr paAtro-

BoJrH, Taxlre ?roHoc6epHbre BoBMytrIeHr4fl xapaHTepI{Bylorcg BIleBaIrrIbIr,I

yBeJrrrqeHr4eM ,rolrrrSarlllrr B CalIOlvI III{?r{HeM cJroe D I4OHOC6epbI, flBJLEIO-

IrleMcfl ocrroBHoft o6,nacrrrc HeornJronflIou{ero rrol'JroI4eHnrI AJIfl rtoporrtux
r4 cpeA[Lrx pa,4lroBoJI]I I{ OTpa}I{a}OII{CM - B AIraIIa3O]Ie AJIITI{ubIX BOJIH.

XapaxrepuhrMr{ BI{AaMZ rrpoflBJIeIIufi rax[x I4oHoc$epublx Bo3]Iyu{eHl{fr

BO BpeM.E COJIIIeaIHLIX BCIIBIIIeK flBJI-flIOTCfl :

a) rueaauuoe yBeiltrqeHrre MI{I'IIIMaJrbHErx rracror (1.r") orpa)fieulrl'l oruroHo-

c{epumx cJroeB, Jleifialrlr,rx BLIlre cJlo.fl D upn BeprI,{fiaJIbHoM SoHAtrpoBa}I[I[

(e$Serr rorrrorqeulrfl) ;

6) nueaauuoe yBeJrprqeulre rruTerpaJrbHofi r4rrrerlcr{Brrocrrt arMoc{ep[IltoB
(aruoc{epuux rroMex) B ArItrIrHoBoJIHoBoM AI4alasoHe[1,2] (ynenruenrae

a{{eXrunnoft oTpamaTeJIbHoft ctroCo6Hocrttr CJIIfl D nplt HaIiJIoHI'IoM rra-

[eHrrr{ nonu).
I{enr nactoflqeft pa6orr,r:

t. tr4ayueuue o6qeii noJulsecrBeHuoft cB.flBu MeErAy coJIHerrHr,IMI{ Bcrlblrrr-

HaMr{ r4 r{x npoflBJre}ru.trMr{ rra arMocsepl4nax m l^in.
2. Bugcnestre BaBrrctrMocrrr yr(aBaHur,rx trpo.flBJreHlrfi or JroHaJrtrBaIII{u

BCIIbIIIIEH IIA COIHEIIHOM AIICHE.
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l]. Rr,tgcuerrlre. BariraorltMocrr{

oT Bp0Merrr,l Arrf.
aS{cn'rnuuocru noa4clicrnlra BCrrbrrrreH

[[na oroi,i rIeJ]Ir 6atnu rlll4llJrcqeHr,r Aarrrrrie o BCrrrlrrlr{ax, BBflTr,Ie
r{3 coJrflearHr,rx 6ro,ntrercHer"r HnCO [3] , coo6rqeHlrfi tDpayuro{epoBcr{oro
r{Hcrr4'ryra (l'epriraunx) [4] n l{oponcncnoii o6cepnaropura tjelrruu [5].
14a ynat;aHrtolo Marepr,raJra ucrtoJrrraoBaJ]rdcb JrrrlrL Tc r]crbrrrr.r{rr, AJIfl Ho-
Topbrx r4MeJrr4cr, Aar{r.rBro rro aruoc{repunau u f ,rin. f{aHnrre uo a.lnaoc{e-
prrHaM u l,,rn (naucpcrrua flpotrBBoAr,rJrr,rcb arepoa 15", ranrepnanrt) 6rtnu
[oJryqsH6, Ha ycralroBrrax [6, 7] I{pr,rlrcnorl acrposr,raucecnorl o6ccpnaropr,ru
AH (lccP. Recs lrcuorr,aonaurr'ft Marcpr{aJr BB.Er Ba nepi{oA c Senpann
1956 r. uo .sHBapr, 1957 r.

s 1. KO,TI4TIITCTI}EI{IrAfl CBfIStt

Bna'lane 6r,tno pacclrorpelro coorBerorrrtre MelnAy rroflBJrelrr,reM Bcrrrrrmefi
Ha Conrqe v rlaJlrrqrrcM uJtlr orcyrcrBr{cM arrouarufi B cyrorrtroM xoAc
aruocsepuHon r{ l^n.PaccuarpunaJrocE rorlbno cBerroc BpOMfl oyron:
AJrft f ,ni, or BocxoAa Ao saxoAa cotnqa y rroBopxHoc:rr{ 3eMJrr,1, l{Jrfl arMo-
c{epranor - c trcr{ilIorrcHtrcM RocxoAHo-BaxoArrbrx trepproAoB; yrrrrrltlaJrr,rcb
6annr,r Bcfrrrrrrcfi. Saueqerrsr,re a{$enr.sr rroApatsAeJr.rrJrr,rcrr rra yBepcirHr,rc
rr coMHr,{TeJrbrrr,re; yBeper{HriMra assexraun (na arrrroc$epraltax r,r f,n,,,) culr-
TaJrrrcb raHtrc aHoMaJrr4tr (nueaanurre noapacranr.rn), Horop6to 6-urnra snrro
Br.rpaHeHHbrMr4 r.ra {or're o6qcro xoAa r,r xapar{repr4soBaJrr,rcb 6src.rprrlr
pasBr4Tr40r\{ }r MCIIJrCrrrrbrM VracaHrreM peJraHCarr4or{floto xapa]rrepa. B rcx
CIyaIafX, I{OIAa IIMOJII4 MoCTO IIeBIIaqIIT0JILII6I0 [IIaBIII{g lrauerrCrrr.rr (ranrn
BcrlJrecltu na f ,,,i,), e{Senrr,l cqr,rraJrrrcr coMrr-r,rreJrbHr,tur,r. l1epno4r,r, HorAa
6r,rnu napyrueHurr cyroarHoro xo^a [o Apyrr{M rrprrarrrrraM (rpoasr, rr0ro-
Jralnr{ a[flaparypbr), na paccuorpe]rrr.fl r{cr{JrrorraJrr4cr,.

tr4rror4a oAHoMy I'I roN{y xrc o{{onry rro rrporrornr coorBercrBoBaJro uocl{oJrrrrro
BCrrbrrrrcH oA[rHal{otsbrx lrJlr,r paSJrr4rrr.r6rx 6anton, B IIcpBor{ cJryqae Bce
BCIIEIIIIHT IIPI{FIITMAJII{Cb 3A OAIIY, ]]O BTOPOM 

- YtII{TEIBAJTAO], BCNbIIIIITA
c 66.rrr,runnr 6ar;tolt, a n oco6o cJro?nlrLrx cilyrraflx orrtr ucltJrlorralrrlcL lr3 pac-
cr'Iorp0III{fl. tr{cnrrcqanrlcb raI{}I{c rrcnoroprrro c"na6rrc rr rrparr{oBp0]!reHnbre
(lrorree 10 ulrn,) Bcrr6rmr{r{. Bcnr,rruxu 6au;ra lf alrrr 2- rrpr,rrrrrMaJrr{cr,
aa 6arn I ulw 2 coornctcrBouno. Llucra lrcrroJrbaoBanur,rx Bcrl,rrrorr rr Bcnbr-
rrcri, AaBilrux arf$ortrbr, [pr{r]oAour,r n ra6;rr. 1.
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Oruernlt, rrro rrpo.flBJrer{ue yBcpeuurrx a{SeHroB ltJrfl Borrbrruen 6an.rra I
n 6onuuruucrBe cJryrraeB coorBercrByer Bclrtlrrlfiarf c oqeurtofi 1 ],

13 :ra6.u. 2 rpe4cranJIeHrl oruorlrellfl.fl BcrIbIIneIt, ,{a.BirII4X e{drenru, H o6-

rqcrry noJrtrqecrBy (uo 6a"n.rau) ucuorr,aoBalrHblx BcITDIITIcH B Irpoqorrrax.
B orofi rne ra6rnqc nplr*
BeAeHbr AaHHr,Ie [pyrrix aB-
ropoB [1, B].

tr4s upuee4elrrrrxta6nnq
BtrArro, rrro: 1) a{{cHrltn-
I'IOCTL COJIHeqHtJX BCIIbIIIIeK

3Ha{I,JTcJrbHo BospacTaeT rlo'

rrcpc yBcJrrrarorurfl lrx 6ar-
rcn; 2) Ho Bco Borrbrrrrxrr

Aalr{e 6ar.na 3 conpororn-

Aarorcfr uouoc$epHrnll,I BoB-

MyrqcHrrrrMtr u, nao6opor, -
RonbrrrHtr 6a.r;ra 1 uoryr
COnpOBOlItAal'bCfI AOBOJILIIO'

3ar{errr},r}rlr es{oHTaur.t;
3) nouocSepur,re o{$ortTu
BcirbrrxeH na6rrogarolcfl IIa
aruocrfcpnnax npur{cpHo B

/(Ba patsa rIalqe, rIeM lra
t
./ nllu,

Ha$r,rr.tnrta.recrue
rrpr,lNr0pa rIpI,lBcAeIJO He-

cI{oJrr,no cJlyqacR npoflBJIe-

Ltrtfl e$$exrou Bcnr,Irrrcn c
6a,rrautt t (a, 6, G, ?), a.

ranlr{e orcyrcrBrlfl (d) r'rnu

r.rcsHarltrrcJrbHofo (r) a{-
{enra AJrfl Bcrrbllrren c 6alr-

narrn 3.
Orrrernlr AIrfl cpaBrle-

Hr,r-fi, r{To 3a trepIIoA c feu-
paJra no aIIpeJIb 1947 r. l9l
3apcrlrorpl,IpoDallo 40 sc*
AayroB u 79 ec[$crtton

r1a arNloc(boptfltax' r. c"

rrrrcJro rfo4ayrorr cocra]lJrrrcr or{oJro 50% .I[cra e{senron ua arrrlocifepi'Irax.

flplruepno 10 i6o IlI,IlUIo lta pa6orr,r [10], rlc colocraBJlciluc a(lScxrol] rIpoI{B-

BoAr,rrrocb IIa /IrirHUbIx (16 neq) I'I Itoporltrlx (10,94 Meq) romtax' iVlo;xuo'

[pci{noJrararL, roltltrl o6paaor'r, uro etp{eHrr'I [orJlou{crura (f ,,,o I't $c4aytr'I)

1ro Bpoxrfr RcrrbrrrrcH B CpeAHeNr [pr,lMeprio n 50% cJlyrlnsn coRrIaAaIO'I C arfscrt-

TaIII'I, pOrlICrplr]lyC]I],In{ll I{a AJII4HHLIX BOJIHaX'

o4UaHO rrco6xo4lrllo orNIOTtrrb, nro rrpll paccNrorpolllrl'1 ,TOrO 1]OII liOCa.
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POIIACTPIIP}IOTCrI TIPII BEPTIIITAJIsi]OII NAAE}IIII,I BOJIII, BTOPrIC 
- 

O66I'IHO 11PI4

HAI{JIOHIIO]\I IIAACIIIIII,I BOJIH IIA I,IOIIOC+OPY, A TAH}RC YqIIT},IBATb IIPIII,IOH'IOMYIO
rlacrory Ila rlocJroAFIUx. Lloarolly IIarrrl,r paccylnAcr'rr,rfl r,rMeror xapar{Top Jl,rrrrrl
rpy6oii orlcHxlr.

.I[oTartuoc [IByrlgrra ct]rr3llI r{o}r{lty yHaBarrrrrrrr{rr rJr,Ir[c /itsyr{fl Brr/{a1rLr
IlpotlllJtoFlllt,fl l,lol1oc(boplt6lx ljo3i\{yrqo}It,Iii Bo BpeMrr l]crrbrrrlen Ha CoJIHqo npeA-
craBJIt{c-l' llocol{ucHlir,ll,i uHropoc, I,l60 Ba e${cxrrr irorJlolr{orrlrfl oTDCTCTBc}trra
BcrI o6Jracl'r, D r,ioltoc(tcptr, a Ba .flrJrorrrrtl B AJlrurrronoJrrroRrrrx Anauaaouax,
B rlacTlrocTrr Ila aTnIoc{op-r,rHax, ToJIbI{O ee 11II]ItIIflrI rIaCTL.

roly.1g1i1rte rraMr{ npor{cHTrrrJc orrlofirorlufl, HaIt cTo Br{Ar.1o lB Ta6r. 2,
IIOCITOJIJ,I{O OTJII4qIIEI OT AaIIIILIX ApyItlX aBTOpOB. llOantOlHUr,rlru tlpllrrrrHaXrrr
HecorJTacu.s, ro-BlrAlril{oMy, r{oryr 6r,r.rr, xart paSJrlrrrlre o6tqr,rx ycJroB}rir pac-
rIpoorpallorlll.rl arMoc+opI4I{otl (paanr,r.rr,re rrcrorrrr}rr(oB rr r\{0cr Ha6ilroA0Hr,rfl -r(oopAr{rrarrlr,rii a$scrir), ran r,r canra ]\rcroA],rna oqerlnr,r ],r Bhr6opa Bcrrrrrrx0K
u e$(rcnron' PaBltt'tt,tc paconarpl,rllaoilrrrx l(JrrTlr BoJrH ara{oc{eplrrrorr u1lrrA Jrr,r

cylltrOcTBoHrro.

Enno 6r,r oqcrlb r,IllTcpocIro rrlloBcc'r'rr corrocraBJrour,rc llarol)[1a.rlo]] IrB pa3-
Jlurlllblx lrco'r'ua6.nro4orrnii 3a oAlIIr I,I Tor 1r{o lolltrol( Bpclronu r,i rro oA}lrrM
I,I T0II i'r{e /\aIIIil,rtI O COJlllOrIItblX IJCrrIjIill{aX,

Ilpo4cral.ntrot. rrrll.clloc or\clrlrrh yrrcpcltHocl'rr rloJlyrrornlbrr l)03yrrr:T&ror3,
COIIOCTaBI,IB IIX C llOpOrITItBInMj,IC,rtOlt C;ry,raiinrtX COlJrra/Iorrr,ri,i r.toxioilTOB IlCIIjI_
[ICIi r4 l'lollocibopirllx arfrpcxton l1prl oTcyrcrrl ur l pl ,rrrrtroii currBi{ Mo}n[y
IIIiIIIT"lartoii rto4c'ret'6r,rn Irpouo/lorr rricxol(fr t4B ycJroBrror-I /lJr[lTcJrrrHocrrr
Bclrhlllrolt 50 ulrn. LI 3+{cltra 

- 60 ur,rlr. .I{.rrn rra6rro4clrr{oro Ba paccrrorporr-
Ilblii [epiloA alucJra RCIrbIIIrcIt r,I D60cHroB ]rcpoflrrrocrr, cnyqnlaHgro coBrraAo-
rrr,rr 6y4er 1,34% gnn o{SexroB Ha aruoc{epr,rHax rr 0,9 % pm r{r,rHrlMarrb-
HLIX qacToTr rITo Ha nop,rlAol{ N{eIILlIc Ha6JIIoAaB[eIoCfl rltrcJra cotna4ouniir.
flpu arou r{aMr4 paccxrarpl,rRaJl,rcrr uoo lrorrbrlrrnll, 6es y.rera lrx 6an.rra. Bur
qI4cila olpeIIoJIcrlIIo yl{aBbIIlarcT rla poa.rrlFtocls ua6.rrroAaBruorlicrr BaBr{cr4arocur,r.
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$ 2. I( SABI4CI{MOCTI4 aOODI{TT{BIIOCTrI BCIrbIr[Er(
oT JIOKAJTI{3AUr,Ir4 I,{X HA COJITIETIIiOM rlI4CItE

flrrna cAeJraHa rlo[r,Irr{a orleHrlrr, 3aBrlcr,rMocrb BJrr,rflHr,ifl oorHCrrHLIX
BcrrbIIrIeIt rra uor.roc$epy or rIoroHCHLItr rlx rra coJrrreriHoM Aracr{c. C etoii
rleJrr,ro Becr, coJllrc.lr'rtrr,1 gtrcn 6lrn paa6rr na pflA orAcJrlJrbrx o6laoreii
Han uo l(oJrrorc (o, rlerrrpaJrrrrroro nrcplr4naHa) , rar{ lI ro r]Jr4pore
(or anraroira) , uo 20o rrain4an.

3areu u nanr4oii o6rract'lr (no I u no g) 6rr,iro [ogcarr,rra]ro riorrrirccr3o
uctIoJIbSoBarJlllix I,I AallIUl,Ix acpSenrn IlcrIbIrIIeI{. floAcucrnr npotr3Bo/(r,rJurcb
HaH c yr{croM 6arnon lJCrr6lrrrel{, Tan r,I 6c:; aroro, oTACJTIT}ro /-tJr.rr yBcper.r-
Hr,rx tr AJrfl rccx e$Senron.

C I{cJJr,Io lrcHilIoqeurrrr Bo3Mo]r{rroro BBar.rMHoro BJltlfrtlrlfl rtoopAr,rHar
(l , ?) rar{oc Ere paccMorpoHrre npord3ae/Icgo r ilanpenJre}rrrrrx aoHax
g - * 20o u l: ] 20" coorr:crcrBerino [Jrg cJryiiacD AoJrror]roro rr [rr{-
porr{oro pacnpe4eneuuri.

lloayvenurre rarttrM o6paaonr pe3yJrr,rarl,r, 6ea y.rcra 6arrnon Bcrrr;rlre1
u roJrbno EJrrr yBepeurrr,rx a{{onrorr, rrpr{nc/{ot1r,r B ra6n,3 u 4,

Ta5tiuqa 3
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Ta6nnga 4

9, rPa[.

J3ilgt,t ItporrtrerilUr Iio.lr r t qecrlo licrllltlcn

eo-+ol+o-zolzo-o

Arnocr!e-
prrftr{

[.I cr r orr,go n aErllre 89'1466

l--
,(annlue _ 

yBepen- 0 l3 tb tb 8
Hr,ru oqrQeKr

14 cr r o rr r, ;l o n a trrt r,r c

.(auulre yBeperr-
Hbrft a(I){enr

ZIJt336

L: t20o

l{cl o;ruaouanut,rc

llot r onr,gonaunr,to

1[anurlre yRe l]e]r-
Hr,Irl rQr}erir

l,nlrr

H o6qcMy rroJr,rqccrny Dorrbrrrrex (n nanr4ofi AaHrroii o6nacr:n). Ha {rr,rr. 2
u 4 tpegcraBJreurr AaHHr,re AJr,E arMoc(bep[r{oB, }ra 6r{r. 3 ra 5 -\ilfl l_in,
TAa a-6ea BanpeuJreHlrfl BoFr, 6-c 3axpe[JreHlreM Borr [o g tr Tro !,
fJyunrrapusre fipr4nr,rc Aaror cyM\{apnoe paclpeAeregi,rc peayrrr,raroB rro ?a I 6c:t yqera BHaHa HoopArrrrar. I{pecrmxz Ha {ur. 4 a s coorBercrByrcr
HeyBepoHfILIM 3}IaqeHI4.flM ,I3-3a MaJroro rtoJll4qecrBa Dcrrblrrrefi B aTllx
o6nacr-sx.

Ilpltnc4cunue rpa$uxlr yxa3r,rBaror Ha ,rax{crrenlre a$$eHrrrBrlocrrr BJslg-
HI4fl rJcfrblllleH Ha III4)I{HI0I0 r,rouoc$opy B iiaBr4crrMocTrI oT Ex rroJlo)I{eH}r.fl
Ha coJrr.reqHoM Ar{cHe.

tr4a Slr. 2 apng Jrrr Molr{Ho cAeJrarb naxr{e-Jrrz6o Br,rBoAr,r o roM, rrro D{6eH-
TI4BI{OCTb BCIIbIIUEH BOSPACTAET IIO MEPO IIPII6JILI}I{EHtr,tr H I{EHTPAJIbIIOMY
xleprrAuaHy, raH xafi cr(opee Ha6JIIoAaerc.s [oAGeM Kpr{Brix no Mepe [pl{6rr4-
iltcHrag H Hpa.fIIr ArIcHa.

Ha Sur. 3 nrontuo Bar\{err,rrr,: na rpa$une o HeBnaqr.{TeJrbHyru TeHAer{qurc
rroAbelfa, a na rpa$zxe 6 6otee Br,rpa]neHHbrit no4reu KprzBr,rx IIo r{ope nprr-
'6tmxte,ws H. r{eHrpaJrEHo^,ry Mepr4AlraFry. Ha rpa{uxax {r4r. 4 u b (eclrw
I4CI{JIIOqI{TL TOaII{I{ c COMH}:{TeJILHbIMI4 SHaqeH[.f,MI4, HaHeCe]IHLIe HpeCffaHalUr)
BflAeH sHaqtrToJrbHufi no4r,em npr{Br{x rro Mepe npu6m,Dxenr4fl K eHBaropy.

2 Vea, Hptruclt. o6cepear., ToM XX 17

t--
j Ialrrlru yBCp0u-

rtr,rrf s,Jr0r,rir

B182117

t: _L20o



Era aanrrcn[roclh rleHec

rrJrerlrrfl aou no l.

.?0

2//

t0

ec[{lcnrntuurrtr
ropy o6naot;tx.
JIOIItOI.IILE trlX IIO

I

\l--,
n

".a' l.*--=_vlv

Bbrpalricrra lra ItprIBbIx AJrfl l.io, I)3rITrrIx 6ca :artpo-

.?t

20

60 B0'f

(Dur. 2. Pacnpe4ereuze eS([eHtunH.ocrr{ BcrrLlrreR
(r 0/6) uo AoJlrore (4rx atuoctpeptrHoB).

o - oeB Ba*lerreuilE 
n TB,.#rJ;, k""" ittpniT.*TreM 

BorrEr

Hax wr4rio rra trprrBeAeuHbrx r(pr[Bbrxl orMerrenHafl BaBI4cI{}IocrB 6onee

trBHo BbIflB lIfleTctt B cltyqae UtrpOTIIOIo paclpeAeJleHlr.fl BcnbIIIIeIi. Eo;rec
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Our. 3. Pacnpelcncrne atpr[cxrnenoctn BCIIl,ltll.l{
(n oi6) lo Aorrrorc (A,nn /r,in).

o - Ce3 SafipenJrellllrr 3oIILI to <2; 6 - c Balipell;JelIrg\l ;)onu
IIo . ; llylllirllp - 6e:r y'1g't, Sllllll:l liool'lllIIlT'

oI(aSbrBaIOTCrr BCIIT,ITIIHLI, BOSHZHaroq,ue B 6,nnsHrax H aHtsa-

Sasuc[uocrr a${exrunllocrtr noa4eficrnurl Bctrbrrlrcri or no-

otrrorrenllrc K qeHrpaJlbHoMy r'IeptrAuarry n HaHoii-ro rtepc

1B



Ha6rroAacTctr na fnilr n cJryrrao c BalipcrrJrorr?rcN,r Boll6r no g (r.I coRclllrrcHHo
Hcarraqr{l'cJrbrro -- 6cs aartpor",rcrrnr) r,r rro ua6,uxtAaorcfl rra aruocrfoprrHax.

C4c;ram r{artuo-,[r,r6o ]lbrr]o/(br o BaBr,ru,lr\{ocrn a(r{orirnrnocrr,r GoBAeff-

crllr.r.fl Bcrrrrurcx or I fl3 lparfrrrtou $ur. 2 u l] r.py11no. OUa rroilicrr 6r,rrr rre-

Aocraroquo B6rflBJrolra fla iralrrex,r r{a.l'opr,rar0,.ltnn, rrao6opor, crJr{BaIIa co
cryuai.inrrnr paclpeAcJrorrr,r0Nt u crroJrr,Bonanrrbl x /(arnrrrrx.

Pcaynrrarr,r, IroJlyrlcnitblc c yll0tou 6a"lt.non Bclrbllrolt, a raliil(o 14 coMlIlI-
rcJrblrbrx a{{cntou, tro ilptiBo/\flr01 , rro orru l o6ulcr,r corJracyrorc-fl c trpu-
BC4OrlrrbIl\{I{ 3l{CC.b AaIrtrrnNrtr.

I4a nony.lglllrblx rraN{rr /(aHrrblx cJroAycr, rrro gcJrtr Boo6qe a$r[r:xrr,rnrrocrr
Bo3AoiicrBr{rl BcrIbIIxelt lrit ttouocr[cpv taxoArn]cfl r] ilar]trcr,r]rocrl,r ou IroJIo-

30JO
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n

tl

a,
n

\
60 q0 u 0 zi.t q0 b'0

Q)ur.. l'r. Iracnpc,rlclcnue ar[tfextuuuocTn
Bcrrbrrrren (n o/o) rro uupore (4trn l,rri1).

c - 6e3 BflripcrrJIeIIIrtt 3olrLI tto I ;6- c :JrtliperlJetluert
3orrrn ro l; ryrrr{'rrrp 6ea yqera BItaHl Hoopl(tl}Iar"
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20
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/0

ZO
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/! 60 t/0 20 0 20 q0 ,t/',t
tDll.r. 4. Pacrrpolctroune e(l{enrrlnnoc,u.r
Bcrrbrrrrer( (n o/r) uo ilfiporc (g;il a'r.uoctlrc-

pnuon).
a - 6eB aariperrelrr,rq Borrbr Io l; 6 - c Bar{pe-
nJreHrelu SoIrr,I Io I I lyrtrrrrrp - 6e3 y.rerfl ilrr;lrril

HoOIrllrrII aT.

H(Crrtrfl r4x }ra coJrr{Orrrror{ llr{c]te (uo I l,r lro g), ro ara a(fdtofiurtrilooTr B 60,lrr-
ruefi cTonoul{ BaBr{cI{1t oT urr,rporlJ.

CyrqccrnonaHlrc BaDr,rcr,irrocrpr edr{oxrr,ruuocrri ncrrbrruclt or JroHaJIr4Barlurr

trx rra coJrHcrrHol{ Anon0, ItaSaJrocb 6r,r, Nro}rtHo o1wcuwrs qtrcTo rooMcT-
pl{rlccnr{M rfal{roponr. Ho ra(oc o6r,,rc.ncnuc r.ro]rter 6r,rrr cnpaucltJrtrBo ToJrEIto

AJrrr AoJrroTuoro a{drcnTa, r{orl(a BCrrrrrrnr4 pacrroJlafalorcrl [o Boel{ AoJrforaM,
r{ Rpfllt Jrr{ Moir{or 6nr, r, rio;rnocrblo c[paD0I{JrrI]rLIr\,r l1r$ ofractre}rr,rfl rrrrrpor-
Horo ,d)d)OHra, Hor/la B0ilrJrrrrrlr pacrrpeAoJrrrroTcrr rrpcllMyIll0crBourro B y3rtoft
rroJroce B6JruBu coJrrre{rroIo 0rrBaropa. IIooroMy rra6rloAacMarr BaBr}c14il,rocrr,

BJrr4fIIlflrI Dcnbrrrr0rt oT JrortaJrr,lSallrrrl I,rx IIo oT]roureriflIo It srtBaTopy, no-Br4ArI-

1\Io1\{y, Mo}I{cT 6nrrr, O6}.croI}JIcIla ApyII,llll4 $altTOpalfi,r, CBrISallIIbIIrIr,I c $zau-
AIECHI{I\{I{ OCO6OHIIOCT'IJIIU CAMTTX BCIIbIITOIT J,IJII/[ YCJIOI}II'INII{ trIX I]O3HI,IHI{OBEIIU'I

Ir pa3Blrrur{. 3ro uo uporr,rBollorrrrr lpc/uroJro}r(errlrlo, nbrcnaBa}rnoMy r; pa-
Sore [11 ].

2'+10
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B pa6ore [12] yHaarrBaerc.E, .rro eS{eHrlrBHocrb Blrr/trlHr,rfl Bcrrhrrlem Ha

uouoc{epy Ho BaBtrcI{T or Jlor{aJrrz3ar{rrr{ Bcrrbrrrrex Ha coJrueqrror\f 4ncxe. Ho
uaftgcuo [13 ], qro a{{erttlrnuocrr noa4eftcrBrr.fl BclrbllrreK ua uonocSepy
yBcJrr{arr4Baercrr ro uepe npu6JrI4}Heur{.fl LIx rt r{eHrpaJrrrrol\,ry r,repl{Ar{aHy.

floarouy u Borrpocc o BaBr{crnlrocrn e${exruBrrocr}r BoaAeftcrB?ra Dclbrrrren

na raouoc{epy or JIor(aJITIBalIrllr I4x Ha coJIHerrHoN{ ArIcxe }rMelorc.E BrraqpITeJIb-

Hbre pa3HorJracrlft u rpe6yercx 4aurucriuree AeTaJrbHoe zayr1g1111e SToro Bo-

lpoca c flplrBreqenueu 6oree noJlHoro Marepl[aJla.
Ha4o rroJlararb, rrro ar{crrepu[,rcHTaJIbHEII,i ]rarcprlaJr, [onyt1g111rut6 Bo

BpeM.fl Mfl, 4acr 6orruoft BHJTaA B pelleHl{e I4 aroro Borrpoca.

S 3. It 3ABIICIIMOCTII 3@OEItTIIBIIOCTI,I BCIIbIIIIEH
oT BPEMEHI4 I(Hf

Sanncruocrl a{Sexrranoor?r BJrr{.EHprrr BcrrrrrrreH na nouocrfepy or BpeMeHu

cyTon paccMorper{a AJrfl r4HTepBaJra BpeMeHrr c 7l'00n' Ao 191'00"' MocnoB-
cHoIo BpeMerrr{, r{To cooTBeTcTByeT

6l'16"'-18h16'n Mecrrloro cpe4rrero
coJrHeaIHoro DpcMcHr{.

Ir" aroii rle.rru nccr yxaaaunrrrt
reprroA cyror{ 6rrn pae6ut Ha AByxqa-
coDr,Ie r,IHTepBaJrlr; rIoAcrIr{TbIBaJII{Cb

0THOIIIeHITE ItOJItr{aIeCTBa BCIIbImeH, AaB-
urrx a${cxrbr, n o6qeiuy noJrrrqecrBy
BClbIIrreK B AaHHONI I4HTCpBaJIe.

flony.lsHlrr,e peayJrr,Tarrr (n rrpo-
qenrax) npeACraBJreHLr Ha {rar. 6. Ha
oroii nte $urype AJrs cpauHerrr{fl Ha-
neceHa Hpr{Bafi (uyuHrupou), coornet-
cTByroqarr orlroclrreJrLHoMy pacIIpeAe-
Jrerrrrp a$$r:xrou {aaonrrx anouannfi
Ha AJIIIIIHLIX BOJIHaX IIO AaHHLIM pa-
6orrr 19 1.

flprane4eunrre HprrBr{e r{Mercr olpe-
4enennrrft xoA, ynaabrnarorqnit r{a ro,

JO

A

/
\

.b,ir
(Dur. 6. Cyrovnnfi xog a([rrpextrBnocrrr

Bcrrrrmet (u o/o).

1 - !,JJf7 arlrroc$eptrrion; 2 - frilfi ./6i1i lljrlli-
Trrp - cyroqrlbrit xo4 o(x[ertror Oasorlblx aHoMa-

Itrrii ua,qnrrlIHLIx aoJ]lIux.

40

tl

rrro ai[{eHrunuocrr, noa4eiircrBllfl ]lcilr,IlueH I-IaxoAIlTc.rI B saBI4cr{Mocrlr o'f

BpcMer-ILr 4ua. Hax Br{AHo ua rpa$unoB, N{al{ctrrtrraJrrrHoc BHarrer-rrle upoan.nenul?

na6nro4aercfl oltoJlo t4h00m lrocltoBCr(oro Bpellcl{i4 l(Jrrl l,ni, u Saaonr,rx arro-

uanufi. Hpnnr,re 4na arir.tocSep[ItoB yxa3bl]laror BoBpacraHlle a{{extunnocrl{
BO3AefiCrBU.fl BCIrbrIrreH n Beqepy.

Orcrc4a cJreAyer, rrro Haz6olrruar eS{exrrrBHocrb noagefictnn.rl BcIrbrIIreK

na rouoc$epy na6nrogaerc.a Bcnope rrocJre rroJryAHfl, rrro, DoBN{o}ItHo, cB.flBaHo

c o6rr1mMu ycJroBtrrrx{u BoaAeftcrBrl.rl coJlrlerruoro I{BJryaIeHu.s Ha uouoc{epy
LtJrfr c pa3r{brr,r cocro-flHlreM uonoc$eprr B paaHoe BpeM;I cyror(.
'' B saxrroarerrr4e Br,rpalnaerr r.rry6onyrc 6naro4apuoctr, fI. fI. ,(o6porpa-

BrrHy Lr H. A. Canuuy Ba pflA ucHHbrx coBeroB B rlpoqecce pa6oru.

/7/5t.?a
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OLiCEPBATOPIIIa

TIOflBJIEIJT4E BCIIbITIIEIT B ]IEUTP,.\,TbI{bIX TOqT(AX
MAfIIrlTIlOl'O IIOJIfl t]OJ]]rUA rI fII{IIII-ilOOEItT

A. B. CeocTtttr,t.tr,

IIpu 4eranr,nr,rx {oroatrenrpr{(lecnrrx rr3Meperrr{flx Malrr-rrrrrr,rx lotrefr rpyru corueq-
Er,rx ilrrrerr aafigeuo, rrro Bcrrbrrrrru Bo3trr{r{alor B Eefl'rparlIlrlx rotrrax lorn npz 6ont -
mnx rpaAr4er.rrax rroJrfl B ax ofipecurocrlr. trIarlepe[fifl r.rerrocpeAcrBerruo rronaallBaror,
qTo IIOSBJIeUI,IC BCI]LITTIRT{ rrpLIBOAr{T It yHUrrTOrfleHI,lIO :J}ratlI,lTeJIr,nt,IX rroleft B ol{pecT[IocTtr
neirpanrroii rouxu.

Ilonaaano, qro norrAepoMo?oprrarr cr{Jra, cx{r{Matoudafl rIJraBMy Bc,trLrtrrntr c o6efix
cropoH or neiirpansuoii nnocHocrr, noapac'lacr 6r,rcrpee [prr crr(arlrn, qeM rlporr{Bo-

4efictryrorqee ra3oBoe AanJrerrrle, Tan uro rJra3Ma Molr(er i{eorparrutreHl.ro cmrMarrctr
no:r.ne rtertrpanrrtofi rr;rocnocrr,I, ecJrr{ B rta.ra,lrurr,tii MoMer{T IrJrorrrocrl lrtaruursofi
areprrrtr 6onrrrc rJrorriocrr{ rennonofi (nons:renne cBoero poAa iueyctoiiuranocrlr, trptr-
noglqefi r uunu-stprlexry B oArropoArroM ror(oBoM c.roe). I3peurr clr(arlrfl - IIopBARa

orriortreunfl xapanrepHor.o paaMepa (108c.u) r{ crropocrr4 Arr,(pner.ra u 6nuamo n ua6nto-

AaeMoMy BpeMelrrr pa3Brrrr{fl Bclrr,lrrrcn. Peanrdun rngpouarnurnofi yAapIroft BoJTELI,

paanranarorqefictr npr{ c}r{arrru, ilpr4ocrarraBJrr4Baer ero r{ Br,I3i,IBaer pacilfipeutre nJraSMbr

aa ipporrtou, xapaxrepuoe 71rl nT'opoii {aar,t rrcur,rurxr. Cro;rxsoBellre AByx {pouton
n ncfirpanr,u6ii n;rocnocrr.r (o o6,rractl{ pa3McpOM - t0+ c.n) Mo)I(er HarpeTL trJIasMy

.qo reMrreparypr,r 107oK r.r Br,lJBarr, TepMofrAeplILIe pcan{Irrl, ]Ia rITo yrta3lrBalor Irefto-

Topr,re crlel{rpocnonnqecxrle i{alrlrble (ycu,neuue ullut'rir Do no Bclr,Itrt4ax u ycax'
o6paaonarruc B rrr{x tracTIIII c alreprneii Ao - i.00 ea v 4p.). Paccuorpeuarrft npoqecc
Moxer o66acr{r{rL Tanme pnA J{pyrr{x r.ra6nlo4ae.r.tr,rx cnoitcr:n Bcrtbrlrreft: yHtr'ITo}ReIlrre

trMr{ coceArrr{x Marrrl{Tur,rx rroJrei,l, norrqellTpaqulo oMrIccIIu rcrlr,r[trex B MaJrbrx ,rApax'
clr(arr.re B nepBofi (pase paanntlln, HpIIByro flpnocrIl, Bl;IxoA Bo BpeMfr BCrrIIIURI4

B OCHOBTTOM )r{eCTHOTO r4i}Jrytle}Irrfl .

THE APPEARANCE OT FLAI1ES IN NI]UTIIAL POINTS OF THE SOLAR
MAGNETIC FIELD AND TIIE PINCI{-IIFFECT, by A. B. Seuerny. - Debailed pho-

toelectric measulements, rvith ttrc aid of a solar magnebograph, showed thab flares lend
to appear in neutral poinl,s of magneLic fields rvilhin sunspot groups, rvhen the gradient
of field strengLh is sufficienl,ly large in the vicinity of these points. 'I'he measurements

dircctly shorved ttiat the appearaocc of flares destroys the surrounding magnetic fields.
It is shown that the elecl,romagnetic force, rvhich is connected with magnetic pressure

and which makes the flare plasma conLract near a neuLral poinf, increases more rapiatly
at contraction than the gas pressure gradient. Thus an unlimibed conlraction of plasma

can take place, provided thaf lhc inibial magneiic energy I-I2/88 is larger than Che heat

energydensity(aneffectofl,heinstabilityofplasma,leadingtothepinch-effect
in the homogeneous current layer). The tirne of conbracLion is of the order of the raiio
of the charact,eristic dimensions of the flare (10s cm) to the Alfven velocity and also thaL

.).)



of the observcd tirlc oI flare cleveioprncnl,. Conl,raoLion is sioppcd by a shock-rvave, dc-
vcloping duri.ng Lhis process, and the reacLion of this shock-rvave causes the exllansion
of plasma boyond tho shocl<-front - one of [,Iio rnain c]raractcrisLic fcaturcs obsclved
after the onsct of a flale. 'lllie collision of 1,rvo shoch-fi'onts in a neulral poinl, (in an alea
with cliaracter:istic dirnonsions o[-.104 crn) cal irnpulsively heal, l,hc plasma up t,o 102 "I(
and so l,hermonuclear leaoLions can set il. The stlengtheniug oI the Do line in flares and
moustachcs, tho appcarance of high encrgy palliclcs (100 o\r) il thcsc folnal,ions ctc.,
are evidence of the possibility of thcsc reactions. Sevcrai other obsorved feaLulcs of
a flare may be explairred b), t],is process: [hat rnagletic fields are destroyed by flares,
that the flare contraots at thc vely beginning, ilre concentratiori oI flalc cmission in
srnall grains, the curve of brightness, l,he emission of X-ra),s instead of l,o and L" during
l,he first, stage of flare developurent.

s t. I4SMEPEIIILfl MATHIITHOIO tIOJlfl B OEJI.dCTII BCIIbIrrrEIt

TIaeecrno, rrro Bcrrbrrrrnr4 tro.flBJrflrorcfl rrperrMyu{ecrBe}ruo B rpyrrrrax
rr.frreH cJrolnHoft MarHurHoft fioJr.trpHocrr{ B TeqeHI{e rrepBofi rperu BpeMeHZ

EttrBHr{ fpyflru,r. B ramoft aHrzBHoft rpyrure Ba BpeM.fl ee rrpoxo]r{AeHr?r.fl tro

AIlcHy Coruqa Mo)fier Boarlr{Harb Ao 50 Bcrrbrrrrem. flo.snneuue Bcrrbrrrrer{ qacro
cB.fl3aHO C BOSHZI(HOBeHr{eM B rpy[tre HOB],rX rr.flTelr LtilU C pOCTOM pa]ree Cy-
IqecTBoBaBmrIx. 3aMe.rena TeHAeIIqu.s BctrbllrreH II0-,{BJLflTBc.fl B IreKoTopblx
otrpeAeJlerlHllx Mecrax AarrHofi r'pyrrubr, trpI1qeM rrepeAHr{ rroBroprrbre tro.frBJre-

rrz.E BcflbrrrreH [prr6Jrr43[TeJrbrro B Tex }Ite car[],rx Mecrax rpy[[6r. Henor:opme
Ha6[IoAarer[ ynasbrBaJrv lll, qro arllM Mecror{ .flBJrrrerc.tr rpaHr{rla paBAeJra

MarHuTHoft troJr.rrprlocTtr B AarrEofi rpynlle. O4nano arrr yHa3aHtrfl. ]Flocv.ilr.

cHopee HarrecTBeHHblft xapaHTep: oHr[ ocHoBlrBaJrtrcb Ha AaJIeKo rrerroJrHhrx,
0TAeJIbIII;IX flSr,reperllrflx n{arHrrTIIoIo IIoJIg BHyTprr lpylrrbl rro SeeMa}IoBcltolvly
pacIqeIIJrcnl{rc cueHTpaJrrrr{Drx Jrr4}rr{ii, noroprre Her{36e}Hno orpaHLrqr{BaJrr{cb
JIIlrtrB }re6oJrblrl4M q[cJro]r car{brx npy[]rbrx rrflTcrr. floerouy o pacrroJro]HeHr[z

IpaHIrIqbI paSAeJIa r{arrrrlrrroft rroJrrrpHocrrr l,ro}nHo 6r,r.iro cy4r,ru, Jr}rrrrb xpaftue
opIIC ilTr4pOBOqHO.

Coagannrrfi He[aBHo R o6cepBaroplrlr r[oroanexrprrrrecnrrrt corHequrir,i
rvrarnlrrorpacf [2] rro3BoJ]rroT ycncurrro DocrroJrrrr,rrr, Dror [po6cr. B upllue-
lIeHI4pI It JrI4lII4Il ). 5250, noABepllterrHoi,i c7ii]r,HoMy pacu{erUr0rrtrrc B Marr{rfT-
rroilt rroJre (Sanrop g).': 85), uanrutorpad rroaBoJrfler perrrcrp]rpoBarb
oqeIIB cra66re Marr'rr{THrrre rror.tr, Ao 0,5 ec. Izlayuetrlrfo arrrx frolert
B aItTIrBlrbIx o6racT.Ex rrocBfltr{cHa or[oJrbrra-s pa6oTa [3]. B6rnsra trflTeFr,

rAe MaII{tLTrIOe rIOJre AOCTaTOTTT-rO C}IJI},HOe, HaCTylaeT flBJreHr4e Ha0rrlrqeHr4.fl:

pacu{errJreHfie lfiL]F^]trv" ). 5250 craHoBrrrcfl croJrb Br-raarrlreJrr,r{r,rM, qro {or:orox;
BoBIlI4KaIoIquft IIpI{ IooqepeArroM rarrreHr4rd rrpaBo- !r JrcBorroJrflpr{tsoBar-rHoft
ItoMrroHerrrEl eror,f trrlt[Lttrt, cI{arrara crarioB!rrc.fi nenpoIIopur,roHaJrbrrllM
Harrp.slrierrr.rocrrr MarHlrrlroro rror.fi (rrpr4 froJ]flx [op.EAna 50 ec), a sareM
[pr4 AaJrlHeiiurenrr pocre lroJ]fl rracrytraer r-racbrrqeHlre 

- drororon coxpa]rfleT
6o,nrrroe, upaHTl,rarecrtlt HeLrBMerrrroe Br]atrenue. IloEToMy p,Jrfr uccileqonarll4rr
MaIHI{rrIOIO rrorr-fl BlryTptr rpyflrr coJrrrearrrbrx rrfrTerr cJreAyeT Br,r6parb
JrI4rllIIo B crlertrpe (ionnr1a, MeHec rryBcTBureilblrylo H MalHur[roMy rIOJrIo,

Helr{eJrr{ il]oir'u.fl ). 5250. ]l HarrecrBe ramoBoft 6una nrr6paua JrrrEflfi tr'e,
). 11886,17, trpr6ilusureJrbno B t0 paa Melree qyBorBurerrrlan, qeM I 5250



({axrop Jlau,qe paBe}r t, S\':12). Bu6op orofr nmwuu cB.flBaH Hc roJrblto

c ee cpaBuureJrr,Ho ne6onrruun pacqenJreulreM D MarHI4rHoM uone (rueetc.a
pflA Apyrrrx nnnuft, etqe lrelree rJyBcrBureJrr,Hr,Ix H MarurlrHorvly nonrc) :

npu nrr6ope [prrxo4r{rcr or6pocurr Bce ilwr:r.Lr - 6nen4lr, a rax]fie orpa-
lrrrqnrr,c-fl yqacrnoM crrer{rpa, 6nzenuu x )' 5250, Arrfi noroporo rroJryqaerc.fl

Hau6onrruas MoAyr.sqtr.a rpr rrBMcHeHrr?I Saan Ha t+ i (cnr' 121).4

B HecxoJrrno neurmeft crerreurr aro:r nrr6op BaB[cI{r rar(}He or o6nactu
uan6onrrueft cneHrpanruoft vyncrntrreJrbHocru {oroyunoxtzreleft .

Etpotre roro, trpeAcraBJrffJrocb 1r{eJrareJTr,}rbrM coxpaHl{rE BoBMoirtHocrr,

6ucrporo rrepexoAa (6ea cyrqecrnennoii uepectpoftxu pe]filrMa pa6otu)
or r4aMepen?r.rr cna6r,tx uoneft s ). 5250 K lrBMepeHI{Io 6onee c?rJlr,Hr,rx

uonefi, qro raxlxc rpe6oaano nrr6opa trrll:o\rttl 6ruanofi, no Ro3MoEtHocrI{'

x I 5250. Brt6panuaa ilLrHtrs ). 4886,17 cno6ogna ot 6,neug, Aocrarorluo
ctrMMerpuqHa z uognepnrena (n rrepBoM upu6lumeuun) HopMaJrbrloMy

aS{enry 3eeuaua. 'Ieoperu.rbcltl4 IraaraJlo a{$exta }Iacbrrqe}Illrr An.s atoft
ilLrlmil Hacrynaer npz IrOII.1IX OITOJ]g 500 ec, OAHaHO flpaltrurlocxll erOT

a{{exr, HaH rroftaaaJrlr rraMepeHtr{fl, rlc rrpaer cyrqecrncunofr poJ]I{ u [pz
6onrmnx rloJr.rlx: Ao uorefi s 1500 ec tpototon pacrer rloalrtr{ rlporrop-
qzorlaJIr,Ho rloJrro, Har{ roHaS6IBalor 0AHOBpeMeHnrte, o6rttluble ero I{3Me-

per{rr.rr rro a${exry Sceuana [4]. Ilpeqerr,no cna6oe rlore, I{sMep.rleMoe

c rroMon{blo Jrvlrr.kr )' 4886, BaBtrcrrr or raltux ycnoaafi, KaH fipoBpaqHocrr
ne6a, rurrptrIra rqeJrl[ cnenrporpatla u AP. O6r,rsuo xarr6ponxa rroJIrI

AeJraJracb nyrcM npIlBEanI{ zauepenuft rroJlrr B I 4BBO H r{3Mepeuu.flM

AotrrrJrepoBcltoro cMeIrIeIrtrE erofi ilvlL]vrw (za-aa BpaIqeHr{.fl conuqa)
rrA BOCTOIIHOM I'I aArrAAHOM I{PA,rIX C IIOMOIIIrIO {OPUYTIT

IAtrr - t A).,,

rge Atr, * AorlnJrepoBcnoo cMelqeHlre (- + 3,24 ' LO-z A y 
'n"u'opl4aJlbHororpar Conuqa), a Atr}I-MarHErHoe paclqellJreHtre, paBHo0 + 0,55' 1,0-5 H ]\

(cru. t2]). Dro 4aer An.a ).4886 nore 450 ec, ar{BrrBaJre}rrHoe cABr4ry Lnnlcerc,

B cpeArreM roqHocrb otrpeAeJlellu.a uo1efi uo tr 4886 (upegenrnoe IIoJIe,

CpaBHtrMOe C myrr.raruz) cOCTaBJI.EeT 25-30 ec, xOTfl B OTAeJIbHEIX cJIyaIaflX

Aocrrraer 1"0 ac.

Ootoanenrp11qeclttre BanvIcfr" II6JI.E trpoBeAeHbl JIero]I 1957 r. AJI.E pflAa

aHTITBI{brx rpyIIII, B rtoTopbrx qacro r]oBHIrr(aJrI4 BCrIbrIuHtr. CouocrasileHue

Bauucefi, cAeJraHubrx B rrrLn:utr" I 4BBO c r{HTepBaJroM or(oJro cyrox? rror(aaaJro,

urO O6u1aa HapTI{IIa MarHI4rHOrO IIOJI-fl COxpa}I-fleTC.E I1 eI{3MeH-
H O fi, xoT.tt OTAeJILHbIe AeTaJII{ I{ noABepralorc-fl CyIqeCrBeHHbIM trSMeHeHIIflM

(naupuuep, paclpeAeJleHtre IIOJLE n paftoue BcrIbIItrHII, Clr, nuXte). O:r'raCrz

IrO eTtrM COO6paffieH[flM, a OTaIaCTIa I{3-3a AJII{TeJILHOCTZ [OlryqeHl{fl O4UOfr

nogpo6uoft Kaprbl Marlll{rHoro noJI.E AJI.rI 4annofi IpylIIbI (onoro 4nyx uacon),

Mbr orpaHr{qLrBaJrr4cb rroJryrrerrr4eM oAHoft HapTbI B ACIlb, eCJII{ IIOSBOJISJIa

nofoAa a Apyrl4e ycJroBZ.E.

Sanucr rroJr.rr BeJracb [pr[ lr3o6pagreHuu Co.nnqa 220 nn Ha IqeJII{ cfle1trpo-

rpa6a Baruesnoro coJrHeqHoro reJrecxorra t5 l. IlIupuua rqeJrlr cuenrporpa{a

o,



cocrallJrrlJla 3 rioplla;rr,trr,rx, il ti6rcolra - or. 0,5 71o 7 iL"4,t, rrro coolrrJcTcrRoBaJro
Irp.rrtroytoJrr,rl,tr{y B/')(2'' ,4, uart (rTo paBl)orualou1atr cr{Jra B&rl.rcr{ nrarur,IT-
Horo Ilorlft cocraL]JIflJIa ot{oJlo 20 rtna4pa'r'rjblx c0rtylr/\ l{yrlt: r13MerrCrrl4fl rroJrfr

B rlpoAcJrax o6;racrrrr, l{0lri,Illei,i 20 nna,,lpartrbrx c0rivuA, ccJlr,r rartoBbrc} trx{o-
Jrrlcb, Il0l,l36olt{tlo oopolIIIrIJII{crr. I4Urtlrr,t cJro13&r\fl{, rrar[ trcToA rro3]loJrtIII porrr-
CTpIIpOB&llb JIlIlU.b Talti{O IISl\ICIIe}llIrI ltallpttil{0ll FIOCI]II IIOJLtr, HOTOpbIC Xapatt-
ropHfr Arr{ ytlacrl{oB }Ia CoJIIIqe c xapaltrOprroii AJU{iloi.i 6o,ltr,ruc I,rJIl,r JlaB}roii
3 ' 103 nn.

I3r,r6op o6nacrr,r Ha CoJJnqo, ro/i(Jrcir{alr{oii pcrl,rcrpar{r.u..r , rrpotr3Bol{lrJrcrr
rlyl'(ttl rIpolprapI,r.roJlr,Iloro llpocillorlla o16pocoR canrorrrrcr{a - ilJ.roxrpolrircro
Ilorc)IIqllol\{otpa (3IIIJ-09) n pai,ioue rpyunl{ rrrrrorr: nHerrrrlrr0 rpauurlbr o6-
JIaCTtrrl Ual:ICqa"rIIICl, Tall, I/\0 IIOJIC.[I OIO I,I3IIOIIOIII,Ifl OTa]lOI]lIJII{Ctr t[aJlI]tX{[
I'IJII,I uclloBaJTIl . llaro,rt rIpoI,13Do/(lrJIocL cliarlr,t]roBarrrro nr,r6parrlro.ii o6;.tacTJ,r

IlyllOl-t IICI)cx[(]Irlollr,rn Colrrqa ]Tc cI{.[oII01{r,rIo rrpr,rBoI\oirt roilrroI.o /IBr,titio]rtrs.
(IJa6r,Iog"r,,[rI Ba I(I]nutouucr{ u6rl{cJrourroi.i o6.rracln BcJlrrcrr ua cripaHo r.r,rAa-
r,rcrial'oJrl 1,rr1olrl)yt1(\ltrn, i[arcLqcfo Ltso6paltorlro Cotrrrrla pa3,\ropoNr 720 ,u,at,.)

C)'r4c;nrrrr,ro crpocrnTr -- paBpoar,r orclorrJnr o/Jna or ltp)rlor:i o6r;r,rgo 1a Itac-
cl:oflurir,r 15" (-truor4a 7") . Tanoii r,nJlrcplaJr rrcirrl[] paBlloaalrn o6ccrrc,rul-
llacr BIToJr.no )rBop0uroo uoolpoolr,[o Iiap'rL] rrarur,r'r'roto rroJIl u o6nacrn
rpynn /{arltc c BeoEr,Ia c;tornttcli.t rloJrrrl)rrocll],ro. i]arolr aa[r.rctl nlarHt,rruoro
IIoJlfl nopcllocl'lJl.i,IcL B uII/ilo rlnr[p rra SCItt[BLI ll0cilollyoxro.i,i o6;nacrlr rryTet{
ldar{epcrJr[fl o16pocon B oootr;orcrBylo]Ipx l.oariax rra Conuqt' (rcput,e 

-o6racrei'i s -20 HBa/lparHr,rx cortyrr.q). r{cc'la ol(r.ruarroRr,rx or6pocon cool{r{-
Irr{Jrl,rcrr lr,rulrei.t (r,laoIur-urrrr,r rlJIl{ u3otayccr,r), no.r:opafl, orroB|r/(rro, IIpo/(cra-
ETIfICT co6oft Mocro rorlen oAl,IrranoRofi uanparriorrrrocrl/r cocraBJrrrlotqci,i nrar-
HplTrloro rloJrfr B/(oJIr, JryrIa SpcHI,Ia (uarnuTorpa(r iloar:orfler rl3r{op.flTL ToJr6I{o
rrpoAorrr,rrhrir at[{enr Secuaua).

Ha {r,rr. 1 i,r 2 npr,inol(ello l{0crtoJrr,r{o rarurx Hapr }rarrrrrrrroro rroJr.tr R anrnB-
HLIX l.pyllnaX COJIHOqHIiX II'ITeII C tJaCTbIi\I IIO.trIJJIeI{I,ICI{ IIIIOIAa AOBOJLT,HO
cllJrLlrbrx Bctrblrrrer. tr4aorayccr,r lra arr,rx Haprax (cntorunr,re nr,rur,ru) fipoBc-
ACIIbr, nan frpaBr{Jro, qcpcs uETb 11eteur,ir,r or6poca eJrenTpo}lFroro rrorcHruo-
Ivlerpa ('rro coorucrcrBolaJro B cpcAncrl 70 ec) 3a r{cnJrloarerrl{or{ Tex Mecr,
rl(e onrr rpr4rrcraror oqeHb rccflo Apyr H /(pyry. flyuHrr,rponr na Harrt4orl naprc
oTtr{ctrella tlcr"iTpansrratr Jrrl-Hrrfl - llocro rorloK, rAc cocraBJlflIorqafl trfarrrl4T-
HOI.O rroJrfl BI(OJrb.rry{a spcHlra o6pallacrcfr B ]ryJrb. o,rcBr,l4rro, uro o6pautre-
III{e B }IyJrb a'ror,1 cocranJI,rrorqcr,i Ir lroltoropolf t\fecro orqc rrc oBHartaor rraJr,rqr{fl
a4ccr rl oiirpaJrbtroi,i: TorII{rr lfarHr,Iiruoro ro.r]rr : B aroM rrecrc olrJroBrJo JrrrHtrrr
Moryr 6r,rTr rrcpncuAr,rHyJrflprrE'r Jryrry Bperrrrr{, floe,rouy AJrrr oyinAonr{rr o rra-
JII,IarLrI4 uciirpatrr,nr,rx rorrcrr (nurl,rrl r,rJrr,r noBopxuocrcir) nco6xo4uuo c lo-
l'IorqE'Io aTllx ltapT cocTalrrlTb lrp0,rIcTaBJIeru{0 o pacnoJro}r{our,rr{ ctrJrorbrx truHr,ri.i
lvlallllrrlloro rIoJIf B rpynle (r ;lartrto,u cJlyqng 

- npoerrr{rrii cr,rutotrrx .ul,rulrli
lra IUIOCnOCTT,, [eprrerrl{lutyJrflp}ryl0 ryrry apcr.rr,rx).

FIa naptax rrpoBo/(cllbr npn6rrlrar.r'rcJrI,rro uonorop6ro xapafi.r]cprr-r,ro ollro-
roHaJr}l It rrSorayccau (nlrntrlr co crpcJrHanlr) n o6nacrrrx, rllo oriporqr{Barorc.rr
rrl{ToIIClIBHbIc lroJrg pa3.nl,tuuoi,t noJrrrpFrocrlrr. 3rr,r Jrrtttrfl]]1r - flpoeltqrrr,I cr,rJro-

Br,rx lunr'rfi IIa rtaprlrllrlylo nnocHocl'L 
- uoSrjoJrflIoT lraMc,tl,rrL uplr6rranren-

lloc IroJro)r{ottue rcIlrpa"rlbublx rorrort (r,rrlr o6"rracrei,i) L{arrildrHoro rroJr.g,

25
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Our. 2. ltapirr MarrrETrrrrx uo.nefi.

o-B rpyrre Ni 149 Ba 28 i{ 29 aBrycra 1957 r,; 6-B rpyflne Ni 150 Ba 30 anryora 1957'r.

oco6enno AJr.fl rpyrrrr [rrrcrr y Hparr ALrcHa, rAe r,rcxa]nerrrrfl trB-Ba flpoexllr{tr
gaz6onrrurae. O4nano Bcc ,rccJloAoBaurrr,re Hatvru rpynubr HaxoArIJrIzIcb Aocra-
'TorIHo Aareno or npa.rr Ar,rcna (ua paccroaHrrr{, trrcHr,r[cru 3/n pa4uyca or qenrpa),
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Tar( qro, Bepo.flTlro, rrcHalHeHl{.fr ?I3-3a rrpoeHl{llpr HeBeJITIHE (cr,I. HI{}He) . Xapan-'
TepHLre rrSorayccbr orAeJrbHbrx rroJreft, HeiarrparbHbrc Jrr,IHu?I u ueft:rpansnrre
TorrH[ 6rrnl,{ sarex{ fiepeHeceH],r Ha yBe[r4qeHrrr,Ic Sororpa$uu 3rl{x rpyIIII,
floryqeHl{r,re B ryt1n1 ilr,L[r17\r Ho c nueaarr{OHHbrtr riopouorpa{oM ltl-l s }ro-
MeHrr,r Ilo.flBJrcHu.fl BcrrbrrrreH. 3rz {ororpa6ulr upe4cra]lJre}Ibr ua Sur. 3-5.

Paccnrorpum relepb 6onee uo4po6no upuneAeHHr,Ie HoHnperubre cryqarr
pacnoJrolr{eHr{.fl BcrlErilren B MarHrITHbrx rloJrflx rpyln, Hau6onee SaMeaIareJrb-

uoft o6qeft qeproft pacflpeAeJreHr{fl Mar}rlrr}roro rroJ].fl B rpyn[ax EBJrflercrr

oqeHb cr{JrbHoe u 6rrcrpoe r{3r\{eHeHr{e noJreiai, T. e. Ha,{lr.rple r o n x o ft
c r p y n r y p br [raru?Irrrbrx uonerl. Boauorxno, alro yBcJILIqeHIre paape-
ruaroqefi ctrJrbr rroxalr{er eu{e 6oree ronnyro crpyrirypy Marnr{rHoro rroJr-rr.

B rpynnc J\M04 ({nr. 3) MarHrrrrroc noile 6},1110 rIccJIoAoBaHo 23 uror.s
1957 r. - Ira Apyrort 4cur, rocJle roflBlerrl4fl rar\[ cI,IJrr,HbIx BCITbIIxcH (22untx
1957 r.). Itapra r{Boraycc ronaahrBaer }raJrrrarr4e s orort rpynue rrlrl4 rvrarrrrrr-

Hr,rx qerrrpon (lrnn xonrtoo) pr rpex uer,irpanr,nrrx rorrcti (o6nacreli), BoaHI{-

r{arcrqrrx [pr{ cxperqeuIrl{ Marrrrr:rnrrx uoneft.
Cne4yer orMerI{Tb, arro AJItr 4anr'Hefiurero conocraBJre}rrr.fl froJIo}Iteuufl

HeftTparbHLIx rorreH co Bcrrbrllrxauu . (r,ruea B BrrAy Bbl-scrrerrrle [pltallr]r BoB-

Hr{HrroBc}Ir{tr ncur,rruen) rrcrroJTb3oB&Jlrrtcr,, ro Botsrro}riHocrr,r, {ororpa{zu
BcrIbImHr4 B ce I.Iarrarrnoii craAI,IrI paBBrITrr.fI -r{JIrr B craAl{u BoBHI4ItHo-

BeHtrr.fl, TaH nan BoB6ylHAer-rI,Ie, Br,rBbIBaer{oe Bcflrlrurtoli, uo Nlepe ee paBBr{TrrE

M0lner pacnpocrpaHurbc.s Becr,Nra frpr,IrryAJrr,IBbrNr o6paaoM Ha 66.nr,uryrc

o6racrr,.
tr4a {zr. 3 cne4yer, qro Bcrlrlrunr{, ua6rroqanunrecs u arofi rpytr[e

22 m:r;,ns 1957 r., B 101'30*, 13h33"' r,r 15h10'', ao3Frr,rnJrrr [paxrzqecxu
B HaMeqeuHr,rx lraMu neftrpanr,urrx rotrnax I4Jrrr B Henocpe4cTseuHoft 6tw-
Bocrrd or Hr[x, I4cxrro.leuuc [peucraBJl-rrer alacrb Bcrlblrur(I{ B 16h18*,
BosHr{r(rua.fr B caMofi nocro'THoft aracrr{ rpylrrbr ({mr. 3). 3ro noxer 6r,rrr
cB.rBaHo c reM, rrro rroJre R aroft o6nacu,r 22 n:(.nn L957 r. 6rrno
HecKoJrT,no orruuHbrM or roro, noropoe [onyqgs6 23 wwns r,r [peAcraB-
JreHo Ha {vr. t. Ha npuuepe rpylnbr N 104 BlrAHo, qro ecJrr{ Bcrrbrrrrr{rl

MOryT rro.flBJr.ETbc-E TOJTEnO e Ueftrpanr,Hblx roarKax, To He o6.sgarensuo
r xam4ofi aB r:ux [oJI]r{Ha rrofiBr4Tbc.a BcrIbIIrrHa: AoJr}r{HbI peaJrr43oBarbcn

eule HaHr{e-To ycJroBtr.s, Heo6xoA[Mbre Arr.fl ee BoSHI,IItHoBeHI4fl. B rpynue
N 1"04 za 22 u 23 urcnn L957 t. He orMeqcno rroflBrreur4fl Borrrrrrrelr
r cpe4uei.t uefirpanrnoft ro.lxe: Bc[brmr{rr ro.qBuJrrrcb roJrbno s o6eux
npaftuux roqxax c Bocror(a u BarIaAa or ocl{ rpyllrbl

B rpyuue N! 114b 2 anrycra 1957 r., r4e 6r,r.no cer\.Ir, I\{arHIrrH6Ix IIeI'IrpoB,

raxlr(e Molr{Ho HaMerr4rb rpz uefirpaJrbHr,re roarxl4 ($ur. 1, 6 u 4); perucrpa-
qtrfl rroJr.fl u BcrrbllrreH BeJracb B oAurr r{ Tor }r{e AeHb, AJLS cpaBHeHfi.fl cJreBa

BBepxy na {ur. 4 npunegeu cHI{I\,IoIt {oroc$eprr AJIE aroft rpyrrlbr. 34ecr,
xopo[o Bbrpa]HeHa Ta ?r{e TeHAeHqr4.fr fro.frBJrerru-fl BcrrblrueR (4ocrzranrurax
6arna 2) r nefirpaJrbHbrx roarxax AJr.rI Bcex rpex clyrraeB r,Ix rroflBJreHlI.f

n 13h11*, 16h29m r t8t,33-. Becrma xapaHrepHa ar(rr{Buafl (n cnrr,rc"ne noe-

strHrroBerrtr-fl Tarr BofrbrrrreH) neftrpaJrbEa.fl ToarHa rrocepeAr4He rpyurrbl, Bo3-

Hrrr{rra.fi na neperuefixe rny6oHoro BaJrr{Ba uonomurenr,nofi rroJIflpHocrLI;
noo6rqe uHTepecuo orMeTr{Tr, ua6,nrogarculeec.E Bper{enaulr r.ny6ortoe rrponlrn-
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HoBeHIre o6;racrcft o4rlol1 rroJr.Epiroorr{ s o6racrr, rrporr4BofloJronruoi,i rroJlflp-
r{ocr}I. flo-nta4lntorvty, Tafirle cl{ryal{r{r4 ucycroftulrabr: BoBHrrnHoBeHrre Bcrrbr-
ruex (ecnlr r&M pt)iLJlI{3yorcrr nefirpanrnan to.lHa) [pr{BoArrr H Ba}reTuorvry

rr e p e p a crr p eA o Jr e H rr Io MarH\Lruoro uo,n.a. 3ro Br4A]ro rra cpaBHe-

HZ.a naprbr rroJr.fr Ha {rar. 1, 6 aa 2 anrycra 1957 r. c xaprort sa I anrycra
7957 r., rplrBeAeHlroii: orge;rsno na Srr 6. Mu Br{Arrrvr, rrro Ba cyrnu r4crreaJro

IoBoJIr,Ho BHarrrrrcJrr,Hoe orprar{areJrr,Hoe none (orrreueHuoe Itpecrolr ua $lm, 6)
u rrBMeHI{JrooL HecHoJrbHo IroJIoiI{eHIre nci,irpantrrrrx roqeH r{ oTAeJrbHbIx

@rr. 6. Hap,ra uarnarrroro rrorrfi r.pyflrbr ]l! Ll4 b
aa 1 anrycra 1957 r.

MarHr{rIlLIx rloJrIocoB, xota o6ulnii xapaRTep pacIIpeAeJreLr.afl ]Iiorrn coxpaHr{Jrc.rr.
B to xre Bpel\{fl yci,IJrl4Jrocb rroJre rroJrofltnre.nr,uoft noJr.flpHocrrr Blryrpr{ Ba-
JIIBa, B o6"uac:rlr, 6nneno rrprrMr,rnarcrloit x ruorquo]ry r{eHrpaJrbrror{y rrflruy
orpr4llareJrbnoii nonapLlocrtr{. Vnaaanuoe rrBJreHrre cllflBallo, IIo-BrrAr{MoMy,
c pocror,r rroJrrr coceAl{cro, trerrrrrrrcro rrflrHa (clr. cnlruon Soroc{eprr). 3ru
rra6nro4euua ylta3blBalor, rrro anrl{BHocrb (noarneurac acnlrruen) n pafioue
nei.itpa,rrnor,l ro.rnlr curraaua Har(r{}r-ro o6paeou c BoarrrrnrroBeHtreM Aocra-
rorruo 6onrurux irpa4ucnron ,noln B aroM pafioue. flocne4uee noArBep-
?ItAaoTc.fl TaHII(e HerroopeACTDeHHbrMr[ r43l{epe}Ir4.rlMrl IIoJITI BO BpeMrI ]4 rrOCJIe

BctrbrruHr{ (crvr. rurxre).
Orlrerlru Hcrarfl, aITo Harrrr{ cotlocraBrreHl4fl Ire [oATBep]I{AaIor yrBep}r{Ae-

uug Ba6xoHa [6] o rolr, rrro BoJrol{}ra pacrroJrararorc-s BAoJrr, HeftTparbHErx
trwuwir.; aro Br4AHo HenocpeAcrBeHHo r{B cpaBHer"rr,rr Srar. 3 v 4. Ha {nr. 3
BoJIonHo, xorrr r{ nocfiporJaBoAr{r rro {opue n o6rqrx areprax ueftrpanr,nyro
JIrrHrlIo, Ho He coBlaAaer c Hefi rro rroJro]neHr{Io (upar4a B Drorvl cryqae pac-
xolnAeHr4e MorJro 6n 6r,rrs orrreceHo Ba cqer aS{enra npoexquu) . O4nano
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B cJryqae IpyuIbI IIi 114b Ha {rL 4 sorloHuo .fIBHo rpoxoAl{r BAaJIIT or nefi-

rpaJrr,Eoft IruHLrm u oTrl4qaerc.s or Hee flo $opue'
XapaHrepno AJrrr rpylrrbr J\f! 114 b raxrre oAHoBpeMeHHoe rloflBrrelllle

Bcnr,rurefi B AByx cooeAFrtlx HeftTpaIr,HLIx rotlxax r 16h29- ,I B Tpex TOqHaX

n t3b11m. Boanroxtuo, qro Dro flBilflerotr cJreAcrBtIeM r{I{orocB-sBHocru tpy6oH

ctrJroBr,rx JItrI{Itfi rIoJLrI. tr4ccJleAoBaHll.fl cra6Elx rloJrelt (cu. [2, 3]) oco6enno'

HAUI.'IAHO IIOHASI,IBArcT, AITO MAIHLITHOE IIOJIE B COJIHEqHO]t ATMOCSEPE IIOAO6HO

na11 6LI H;Iy6xy nepellJleralolql{xc.fl (MaIHI{rHbIx 3l{eft) - cI{JIoBbIx rpy6ox,

HaxoA.frrqr4xcfi B HCnpepbrRHoM ABIa)fieHlIId. 3ro upe4craBJlel{I{e BTIOJIH0 ecTe-

crBeHHo B cr{Jry cBolicrBa rrprrnJreeHHocrtr ctrJIoBbrx JII{HIIii It cBoeo6pa3Ho

ABtrlnyrqrlNrc.E IIoroxa^I IITIasML,I B coJIIIeqHoii aruocsepe (crt. $ 3) . To o6cto.s-

reJrbcrBo, llro cncTflIqrlecfl o6JIaCrlI BcnbIIIIHI{ oTxoAflr B cTopoHy OT HeIl-

Tparr,H6rx roqeg (arro oco6eHuo BaN,rerr-ro npl4 corIocraBJIeHI{Lr Hapr Itsoraycc

c {ororpa{rr.rrMr4 6oJree rroaAHrrx craAI{I,i paaB[rlrfl Bcrlblrnltu)' cB.rlsa]Io c ca-

I\{trM l\{exaHL.rBI\{oM o6paaonanufl BcrltrluItz B MarrIlITIroM rroJre (cI{. HlIirte,'

S 2-3) u rctrrr Bo3Molr{}rocrflM?r ABr{}neHlrfi rrraS}Ir'I, r(oropble pcaJrI4SyIorcfi

B AaHHOM nO[HperHoM MaII'IIITHO]r rroJlo.

BeCr,nta CJIoII{Hoft MaIIIlIrnoft noJIflpI-IoCrblo o6;raAa.nr rpytrn},I J\! 149

r,r 150, c qacrbll\{ IIoflBJIeHI{Cl,I BoIIrIIIIoH (Sllr. 2u 5). B alacrllocrtr{, ll r,pyflfic

N 149, 28 anrycra L957 r., rAe 6r,uro t2 xonNros froJrfl n t6 ueiitpanruux
ToaIeH, BoBHI,IHJIa B l)t)')'ln oaIeFIL MoIqHa-fI BcrIbIIIIIta 6anna 3, 4nunilraaca

cBl,rute fl-flT?r aracoB r4 corrpoBo]nAaBIxa]rcfl p.flAolvr reo{I43llrrecHllx tIBJIeHI{fi.

Ha {ur. 5 r1aneceuo rroJre, 1,r31\,repeHgoc 30 arrycta L957 r., no 28 aBlycra,

HerrOcpeAcTBeFIHO II9CJIS BCIIEIIIHI{,6r,rnO I{31\{epeHO (8. E. CtenauOnrru)

cra6oe MarHr{rHoe rroJre rro Jrr{rrr,rlr I 5250. Cpaeuenue eroro cJla6oro rIoJIfl

28 anrycr.a c [ofiyrreHgbrM Ha]rr{ 30 anrycra He rror(aaaJlo cnoJrblto-ull6y4r.

BaMeTrrLIx cepbe3Hllx pa3Jluqrlft B paolpeAellelullw IIOJIfl' 3a IICI(JIIOaIeHI{eM,

Horleqlro, a6colrornrrx 3rlaareullft r,r Hcltoroporo rle6olr,molo fiepclleRTl{B}roro

Coxpatqelltr-fl l(aprl{ {rar. 2, a 3a CrIeT nepel{eu{e}Il{fl IIflTIla B SaIIaAIIOM }14-'

rrpaBrIeHIII{ (ua-aa BpaIqeHI{.fI Colr.rqa). floarouy Ha SI4I. 5 uaneceurr uao-'

"uy""u, 
B o61racrlr BSIIrIIIIHI{ 28 anrycra s' L2h27*,I{3I{epeHHbIe 30 aarycta*'

B aroft )nc rpy1111e 29 anrycra BoBHIrr(Jra cl,IJrb]Iafl BcrIbIIIrHa (6anua 2) n t3tt38'n

u 6orec cra6a.s (6a;r,ra 1+) B 15h32-. Mr'r nugun, r{ro Bo Bcex cryqa'Ex

MecTa BOSHUI{IIOBel{fl.fl BCIIbIIIIeH [paKTuqecKtr coBIIaAaJM c fIoJIO]I{eHI4eI&

EeftrparbHbrx roqeH. Boauox{uo, qro oAHa I[3 AByx Hpaftuux (cxopee nropax)

HefirparlHblx roqe1 c BaIIaAHoft cropoHbl IpyIInbI ftlrntznna, ra11 I(aH IIOJIS'

rra rcIo-BocTOI( OT ATtrx TOTIeH s arofi O6lraoTlt CpaBHI{TeJIE'HO cJIa6Oe'

B pafioue rpyrrrbr J\! 150 raHlr{c HaxoAtrrlocb 12 xoiltrlos florlfl tr 5 uefitpanr-

ll'rx TorIeK. B uefi AoBOJIrHO rlacTo BoBHIIHaJII{ CpaBIIIITeJIL'HO He6olb[Il4e BCIIbI-

IIIHr{ 30 aBrycra 1957 r., oAHa tr3 r(oropbrx (uara6o.nee cr{JrbHa.E)' BOsHLII{ura.tr

p ghl$rn, [peAcraBJreHa Ha {rar. 5. (tr{aorayccrrBAecL nocrpoeHbr rlo KapraM 3a

29 u 30 aBrycra, HOTOpbre oTJrr4arar0Torr OAHa OT gpyrofi JIuIIIE, B IleCytr{ccrBeIlIILIX

AeTaJLfIx; cpeAHffl rracrb rIoJIf He rlepeHeceHa Ha sllr' 5' qro6bl He sarpoMo-

?r{Aar}, pzcynxa.) Mrr wr71lrrr, rrro rr AJr.E aroft rpy[Itrbl MeCTa BOSHU ItHoBeIIu.tI BC[bI-

* cAS[r ESoraycc K ceBepy or]roctrTeJrbHo ITETeII B rpyllfie N 149 BIIOJII',Ie peaIeH E

o6r,gcnrercn reM, trro rpynlla 6rrra pacnonoE(erra fla sbrcoHofi rnr{pore' K rory or ar(Baropa''
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ilIctt Il eJILBTI H.e cIJrI3aTJ, C rroJIOlltcIIIrIoxl HOiir paJILIIbIx Torlett (TaH lI{e Halt I'r

B Cjryrrao rpyrrrrEr i\M49 cABr,rr xoJrMoB l{oJlrl rla SanaA OTIIOCITTeJILFIO UrrT0lI

CBfraalr c paorroJro?r(crrrlctr rpylirbl ro6Jlfl3ocrll 01' BocroaIlIOIo ltpafr Conrrqa) .

Bcnr,turrta u Bocrolrrroiii rlacrtr BoBrrlIHJIa rocl{oJlt,Iio paIJLIxc Bcllbllrlltlr B ccpo-

i(rlrrro; c 3rr'llr, .u0po_trTrro, cBrISaHO TO, rITO Olra TOJIbI{0 OAItflII ITOIJIIOII ltaCaeTCfI

rrcii:r'p atrr,troii'ro-txtr,
Har,r6onco r,rirropccnoo u3Nrcpo[rrllc tro,rrrl R ri]ytIIto N! 150 6urro nltouaBeAello

27 anryol.a tt)57 r. Itapra uBolaycc aa 27 atlryora eT oii IpyrIlLI (xor71a olra 6r,rna

orrcHr;6Jr[arto lt Bocroaruonry rtparl) Har[It u0 nprlBol]I,lTctr: orla Boclrpot'tal]ol[],rT

rrar,r6o;rcc xapar(rcplrlJo aIriprll I{aprLI ta rfi'lrr, 2,6, a d

rro or{0ril) cilJrrrr10 Irclta?It01Ia or!{cn'roll .IIpoOltql'lII

rr rrol\o0Tarorrlro rorrtla, Tatt ItaI( Hail6oJloc cI'IJIL-

il6IL) IIOJIfl B I)II'OII CJI.lTtlNg 
- 

IIOIIOPOIIIII,IO, H I{O.

roprJr{ rrar}rr,Irorpat! uo-rync'rrl{rcJlcH. I-Io 6nalo-

/(aprr crlacr.nr,tnoiir cJlyrtallHocrrl, Bo BpcNIrI oItaHI{-

porrarriirr rro6oilr,ruoii o6"uactu aroit rpyrrrur (olpa-
rrl,tq0rra llaBp03arIrI 1 rt 0,5, crr. r[lrr'. 7) l oroii
o6nactlr IloBr{I{I(Jra BCrIlIlIII{a, AocrIrrlxafl IIaltct.t-
Iryrra orroJro 13h5Otn, B a:roii o6.[acrl,r 6tr"no HcrlcTl-

Jrorluo c,r\o.rrarro rrrrrb lror;Topllblx paBpcaciu (ogt,Itr aa

/\pyrr,rlr - o'r' 13h45'" 11o 14h5*). Bco oulr rol{a3aJItI
c rol-rrrooTtrlo 110 0l[n5cin I,I3]rollelrl,Ifl OI(IIHaltoBoo

pacrrpclleJroHr4e tloJrrr, rlpcAcraDJreHlroc rIa rfiw:, 7,a,
lJcur,rrrrrta BoBrrr,InJIa rr o6tracrlr ltor,iTpatstroii
Tollxl{ o 6onr,ul..rlr rpa/-\l,ro1rroi\r uona. {cpca 45rr

IrooJIo oIioHaIaIIr,Ifl rJCIrrIIrIIfl,I ata o6.nacrr. 6r,r,na

ar{rtyparro SanrrcaIa BIloBr, 14 rrol{aBaJla pacrpo-

/loJIcIIlIo roJl-fl, c yIr{e cTrJ c I{H o o r.1r L{rl-
H O C OT TOIIO )I{e DO BpCi\'Ifl BCIIbIIIIITII (cll.

(rur. 7, 6): ur,r BI,rAI,1M rra a'roi,i BaIrlIcE B rI a (r I,I-

I

r c Jr b rr o Ir c H L, rrr r,r ii r p a i( I,I c H u rI o Jr .s HaIt uolo;ritL'r'c.rr,rroii,
TaIt r,r orplrrlarerrbnoii floJrflpnocrrr, ItaH ec.nr,r 6r,r rrliouocc Bc.tIriIIIHIr [plIBeJr

H ocna6ncHrlro !1 ilLt H yrlr,talTolr{cIII,Im iloJlfln4annolio6lacrn
(cn. rartnic c,ny-iaii rpynrrr ll4b). Auarotlt.rHr,rir c.ty.1nii ynlellbrrellrlfl rIoJI.fl

rcnr,rrunoii rra6nro4ancn IIcI\aBIro - 
15 orttn6pa. Etot pcayJtr,rar Irccbxla oyqc-

cTuorr i {JIrr IIoIMN{aFrLrtI }ICXarlrrSX{a IlOsrrIII{rroBOrrL{rI BCrIbIIrlnr,t. oU yltatsbIrJaoT,

I]TOI(JI,,I ROSITI,II(IIOBEII]{fl BCIIbIII]ITId ]IOr\IIIr\IO IIAJII'IAIJiI'IUEii'TPATTS-

noii ro.uu,t lrco6xo4lllla ranllto B Ir a tt I,I T e JI b II a fl H o Ir q e Ir r p a I(II fl
rro Jrtr Ir o B Jro IIcii'rpansuo"ft TotItt l,I.

Taru,lll o6paaorr, Aarrrrbro rra6rroqcunfi, uaJrolliollrl[rc r]IJrrIo, rroaBoJltr]or

BAITJIIOIU4TIT, AITO B CfIbIIIT IT],I B O 3 HU ]T A rc T B H C ii 1I P A JI ],IIbI X

Toarrrax (o6.nacr.ux) lr arllurrlo ro Ito JI fl r pyrr[ rrrI TorI ttpl{
311 aaIIITeJILIIOI:l IpaAI'ICIITC rIOJLI BOBJIC STIIX TOTICH.

Ilporqocc BCnblrrrl{ rrpulJoAr4T lt rrcpopa0rrpol\cJtonurc IroJIu II, rro-]r1,I/\I,It\{oN{}/,

rt oora6rcrrr,rro (yur,r,noineur,rrc) nora rt oltpccrro0rrr uoi,ilparr,uoii to.ixn,
t(orrc-ruo, DTo Baxirroucrr,ro rpc5ycr l1a.rtr,ucirrrrelo rtollrrJopit{.It.ctlnrl rra 6once

o6unpuou lraropuairo, arolt ror, uoropr,rii uN[oJICrI D r]atttclt pacrropfi]I{cillrll,I.

I
/0
,'
/0

Our. 7. tr'Ialunuroc lIoJIc
n o5"naotu nefirpa.rIruofi
roqru{ B lpyrlrlc Ni i50 sa

27 at t 5 c'r ir lC57 r'.

o - Do Bperrir tscrllJtrrl{Il (oIioJIo
14hOtll)' 6-roo;re BcrIhIIrIIrrt

lonoro 15h;.
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Oguaxo paccMorperruoe rrux(e rloBeAenr{e [,[a3${br BoBJre I{efiTpaJrbHbrx ro-
qeH rroHaSbIBaeT, qTo SToro 3altJlroqeHrr.tr cABa Jrr{ rvro}r{Ho ua6elna[,, r{cxoAfl
rra AoBoJrr,Ho orreBr{Arrbrx tluen.recxr,rx coo6panreuuft (crvr. ulrme, $ 3).

s 2. HE.UOCTATLII CyTTIECTByTOUUX OEGflCHEHI4R BcrrblrrrEn
c IIOMOIIIbTO SJTEItTPOMATITIITI{Off TDOPUtr{

Pa4ou aBTopoB 6rrno nr,r4nrrHyro o6r,gcueune Bclbrrrren HaH cBoero poAa
pa3pflAoB, rrpoxoA.flrr{[x, B qacrHocrr,r, qepeS ueftrpa.rrtnr,re ToqHtrr, o6paaonau-
HBre rrpr4 cnperr{enr,rrr noJrfl rpyrrnrr ra o6rqero }'raru?rruoro uona Connrtra 17 l,
Hpnrnxa eroft reoprzn paap.FrAa gaua Kayruuroru [B]. Cyrquocrr reopr,ru pa3-
p.frAa cBoAr{rcfl H ToMy, rrTo ripfl HaJrr4rrtrltr oJleHTptrqecHoro rroJrf 3Jrefi-

TpoHbI lfer.nAy cBoI{r{I{ [ocJIeAoBareJrbHbrN,rr{ coyAapeHr,r,fr]vrr{ c rroHa}rr{ lvroryT

npllo6peram 4o6aaounyro oHeprl{Io (.rcpnaertyro I4B arrexrptrqecxoro norn).
Tax Han c pocroM aJrenrpor{Hoft rerrueparypbr qacrora coyAapeHraft u enexrpo-
HOB yr\{eHbrrraeTc.ff, To z rroreprr 9Heprurr [pu coyAapeHrrflx yrlreHbrrrarorc.E,
qro [p?IBoAxr K AaJrb]reiiurolry, eule 6onee 6rrcrporuy pocry aueprr4r{ aJrex-
TpoHoB, Tax xax oAlroBpelreHHo c arr{r{ pacrer }r npoBoArrl\,rocrr, o 6- f'u'',, To

BoaHrrltacr rrpoqccc, cxo4lrrrft Ic paapsAou, xoropuft n Jre)fiur B ocr{oBc)

.sBJrelrmrr scnrrmen. ttan crpaceAJrr{Bo orl\,reqeHo n [B], Heo6xoA[Moe AJrfl
nogo6uoro o6t r-c:r .e:evn Bcnr,Iureri aJrenrpi{arecHoe rroJle He Mo}fier BoBHI{rtHyrb
B ycJIOB?IflX B M O p O m e Ir rr O C T r{ t\ralrrr{THofo nOJrfl B ABprEtyll{yrcC.rr
rIJraBMy co.rHe.troii amroc{cprr. S,ncnrpu.recxoc rroJrc B orol,r cJryqng

E':E*o X (2,1)

6y4er nparirlrqecxu Hr4rrrox{Ho rra-Ba orreHb 6onr,rroft [poBogr4Mocru a u
xapanrepuoro paaMepa I (agew l'-cropocrr,, j-urornocrr rona,
H - uaupa)fieur'rocrE, MarH?rrnoro uona). Hporvre roro, BoBpacraur{e npo-
Bo4uMocrrd rre BErBErBaer Helre4Jrelruoro yBefl[qeuprfl roxa, a rpe6yer epe-
Merlu, cpaBrrl{Moro c SaTyxaHrreM MafHLITrroro rroJI.E, ItoTopoc oqcHb BeJrr4no

(cm. t8l).
Tpyquocru, BoBr-rrrnarorqr{e rrpr,r rro[brrnax rrpr4Meur{Tr, nrc1oir Mexa-

HITIBM, cn.aeanHufi c 4eftcrnrzelr aJrel{Tpr{alecHoro lroJr.s, Brrrexalor raH}Ite r4B

cJretryrotrIr4x rrpocrlrx coo6painenurt. Snen:rpzuecxoe rroJre, BoBHr{Halorqee,

cHalHeM, onoJro rr.rrrHa pa3MepoM l:L}s cu, [p[ pocre cfo Marur{Tuoro
nolns H Ao L03 ec aa BpeMfl A,tx. 1"0a cex. (n coorBercrBr4r{ c AaHHbrMrr
Ha6rroAeuufi) 6yaer

-.r41-IH:- i---- roLH:-_6 " 4it6 oL

E - +f . aOO (ronrt) x lOs CGSI,I.

'Ianoe floJre, HaH rror(aaauo uanaa [9] (cu. rarxre [8]), rrroxtcr o6T,scnnt,
ua6nro4aeruoc BbrAeJrelrlre Drleprr,rr4 Bo BcrrbrrtrHax Ba cqer ,{nroynena teuna *.
To ecrr alreprertrarecr(r4 Ha6rroAeu[a rpe6yror Hartrqufl DJrexrprr-
cecnr4x uoneft Bo Bcrrr,rilrnax -108 CGSM, ecilrr roJrbno o6rsc],i,sru vx
BoBHr{n}roBeulre 4efictureM oJrer{Tpr4alecnoro rroJr.E.

(2,2)

* Tonl r cror6e
JreHrre aueprvta 12la *
BCIIbIItrHtr.

Bcrrr,rrrHr.r l6y71n oZ'-lCCSr\I ilplr c.:10-8, rafi qro BbIAe-

1,0 epeic.tt2 cer, - rropflAna naS.uroAaeMoro Dr,rxoAa aueplrllr r,rl]



IJo, c 4pyroft cropour,r, corracr{o (2,1), harrrrrarccHoe rroJrc, r{oro-
poe pcaJrliByorcrr r o6nacru c xapanreprrbrM pa3Mopou l: 100 c.m,t ecrb
(npr,r o - t0-8)

- t0 CGSN,I, (2,3)

r 107 paa ucurrue! 3ro pacxonrAcnlre Aorraer rrcrrp],reMJrcMoii ncs-
Itylo reopI,IIo BcrrbtrueH, oolroBar{rrym r.ia ;qeftc'rur,ru grenrp14qccltoro noJr.E,
ccJrrf ToJIr,Ho Iro cur,ITarb, rrro xapaHTeptrr,rfi pa3lrcp o6nacrr, n no.ropofi
Tcrrer ron [op.rrAna Hecr{oJrbnr4x oor MCr]loB [upr,ipanntii (2,2) u (Z,Z)].
Ec;ru ro:ttr, cocpeAororrclilrble Il croJrrr MaJIbIx o6racrax, r,r Bo3rr[rtaIor,
To Iro BCflI{oN[ ciryrrac trr: r o6,nac.rr{ corHcrllloro [rITIr.a.

O 4pyrofi oropolrbr, tto;re (2,3) ecrr, uoJrrroe rroJrc, rryga, cornacno (2, t),
BXOArrr Lr UO.[C (2,2), rrosnlrrtarouloc {anrlr.tccHlt rpia pocrc Marrrr4riroro
rloJrtI TLETCIT, nooroMy oHo AoJIlr{}Io G.t rloJIHocrblo I{oi\,rrlcHcrapoBarlc.fi
IIOJI0M v X II. Orcm4a cJIcAyeT? qTo poCT IIOJI'I I'ITIIa 4o 103 ec AOJI}HeII
oorrpoBoln/tarr,cJl Bosrrr,rrrrroBer{treM 4tutxenlrfi co cnopocrfrMlt - 4, rct,lcen
(uII - L}t),. ,(nunrculra c raKLIMn crtopocrsMr,r rfaxuruecnu rra6urogarorca
n o6nacru rrrrrra (enepure4-arfr$exr). O4nano oro rre prMeor lrr,rr{ar{oro
oTrloIIIeIII't-g lt IloSIrI,Ir{HoBeIll,lIO DCIrbIrIeIt, TaH I{aIt upl( aroM rle Bo3}I[rHaeT
Hr4rtanoro cr{oJrr,Ho-r{I46ygr aauc'rrroro ror{a.

13 neiirpatr,uoil ane rorrl{o (II:0) DoaHrtnHonerllre roria o6nor.raerc.s
teM, aITo rIpI{ orloHb cna6olr noJIC yrpaquBacrcfl cror?c'rno uMopo}r{egrrocrI1
MarIrI4TllOrO rlOJLfl D ,qBrl]I{yrqyloc.fr lrJra3My r,r Bo3Mo}r{ilrJ oc ABtrH{orlrat.ft
trorrcpor{ cr,rJroBLrx JrrlHrrii. floerouy B [7] rpeAloraraJrocb, rrro paBp,s4
.qoJrlneH lrpoxoAr,rrr, .repea rrcr?rpaJrr,nyrc roqr{y. ogEano rr B aToM cJtyrlag
TpyAlro olrrnAarb cyrqccrBelrrro 66rr,ur,rx, -rrerrr (2,3), ana.renzit rrafrpfllr(cg-
HocrLI SJrel{Tpllqec]{oro rloJrtr, ccJ]I,I ToJrbno rpalzer{T troJr.fl BoBJre HefiTpaJrl-
uofi Torrnr,r lre flBJtfrerotr qpeBMepr{o 6onrrunlr. .Ecni,r Aa}ne u o6nacrr
xpouocr[epr,t IIporr]rrtalor rroJr.fi - 1,03 ec, To, rrpr4rJnMa'I M[r{trMnJ]brrr,lii
xaparrrellrlbrft paalrcp Bcrrbrrrrnlr 1,08 c"M,, [oJryq]rM r,oI,a E rre 6oncc t0-5,
I{oropoc lre o6ocne'rrnaer nco6xogtruoro Dr;rxoga grreprrrr,r tr{B r3crrbrrrrr{tr{.

Bonec rofo, rrpIrIBeAeIIrIa.E Bblttrc oqcrrltrl glrcpfr4r4, .repaclroii BCrrr{Irrl{oii
(1"08 epelcatz ceru), rllJrrrercfl x,rr,lrrrirMairrrrroii, r,ar xax oHa ocHoBarra 1& rroro-
pflx qopcs r,rsJryrrc]rrrc Bcru,rurrtr,r B l]oAopoArroit rrarrun LI,. 3ra orleurta
rrpjrBoAr,ir rr Br,rxoJly 3rreprr,il{ xa cJllr]rlrqy o6.seua e 100 pa3 Me}rbrrreMy,
qe[,r ror, rroToptti.i rrco6,ro4lrna AJrfr noll,r1cp]r{aHr,rfl 3}rcptr,rr,r sJrcJrrporrHoro
ra3a rrcnbrrrrxu (- 500 apelc.ns cen, cw.[I0]). ,(alec, pcHrrofloBci{oe ui,rty-
qerlr4e .rJCfil,lrrren, nr,r6pocr.r tioprycnyJr co 0HOpOCT.AMr,t AO 100 rr,rc n,t,tf cen,
BbI3bIBaIoqI,Ie BcIrJlecI{II paAuollSJrytreHu.E [r3 Bcrrblurel{, lr rJlaB]rr,IM o6pa3oM
BOIIJIcoltll HooN{l'ltlccHoIo I43J]yqe.tilrff n 6o;rrsrrlrx nc[],r[rnax (uaupr,rl,rep,
23 r[cupa.rrn 195(i r.), ynaBrrBarcrqrrc rra o6paaorarrr,re u rrr,rx rracr,nu
c ELIopI'I4oii tOe ac, llaitoHoll, rloBMoTr{rroo o6paeonanlre ueiirpolos, TJ5IBEI-
Rarotqoo ycfirelil..te Jrl4r-rLt-r,l ;lcrlrcprra Do no Rorrrrrrrr{ax Itt], -Rce 3rr,r {an,rrr
yr{a3r,rBaKlr 1{a ro, rrro r}o Bcrrr,rlrrHax 4e iir:.r']Jycr rrccpaBH0llHO 6 O n e e
mou1 nsril IIpoqocc, uc]n(rJtl,r ur,rurcyriaaarrnr,rii MoxarrlrtsM paBp,sAa.

t Hsn. Itpbr^{crr. o6cepnar. ].oM XX jJ.J

E'- -,H=
4,116 L



S 3. llilllLI-aO(DIII{T II Y[{r\I'IIATI B0,TIIA
BOSJI ]' I{ ]'I,ITPA JIbIIbIX TOTI EIT [IA1' IItrIT IIbIX IIO JI I' I i

IIpr,rne4crtnr,ro tJ S 1 r,rlrucporurrr N,rarrrrrrlltlx tIoJICiiI yIia3EIrlalor I:I& rJos-

Hnr{uorJcSt,Ie }rellTpaJrr,urix rorrort urr,r o6lracreI?, c rto'l'opbll{[I Moir{llo coIIo-

craBlrrr, cJreAylotrIlre ila6oparopllHe IIOAeJII{ (snr. 8) : nopB6lii rI{fI 
-

Herirpa;1E,Hafl JIIIIII,Ifl (ulLt IIOB0ilxlloCrb), BOBIIUIIarcrqaE or IIepcCeseIII'ItI

(Dzr. 8. Tuur,r uefirpaJrblrrrx roqen (ra6oparopEbre Mo4entr)'

loJrefi AByx AzrroJrefi, pactroJro)fierrHbrx BAoJIb oAHofi trp.flMoft (sur. B' 1),

nropofi rtrfr - 
(rpexrroJrrocHa.fiD EeftrpaJILHa.fl roalHa ({lm. B, II), noaruv-

RaIOqafl Uptr nepeceqeHtru rroJIeft [Byx IIoJIIOCOB Oguofi IIOJIT{pHOCTE

tr o[Horo noJro]nHoft (cu., uaupuMep' Haprbl sur. 1, a) , u tperraft

rrrrr - 
(qerbrpexloJrrocHa.E) HeftrpalbHafl rorlHa (szr. B, I I l), o1paeoBaH-

Iratr AByl\Ifl 6t,tno;n.n1lnsr['IU lIO-

.nnnrrL (cu. rtal)rtt 2, a t gPY-

rlrc) . O art:rr,itlocl{r,Ie lterf tp ans-
IILIe TOaIHI'I paCIIOJIOmCIILI, 1{O-

}ICAIIIO, IICCIIN{IIOTPIIqUO OTI{O_

CIITOJIE,IIO (IIOJIIOCOB) II3-34

paa;rr'r.uroiir !Ix IIarrp-FIirtcrlIIo-

crr,r (paatrlrur,re rPa/IrIeIIroB.

rroJIrI c paSIIbIX cropoH or
Hefi rpa rLuoli rouxi'r).

f.loua erue oqcIlL rPY/IIro'

IIOILflTb IIpI'IaII'IHy l]O3]MItltO-

BOl]I,Ifl MAIHIITHbIX TIO,TCi{ IIA

( )onrrqc. Stlollrr'rl noJtrI N{oIq-

rroro nflrna /12/8r uoPr4rta t0o

(upr,r rto.uc 3000 ec), alro D

stl
(Dnr. 9. Br,tnoc (MarEETHoro r(oJrbla) Ha [oBePx-----' 

rno.r" (ruogenr 6nnornpuofi rpyunr-)'

- t0-100 ,pa3 6o;rrr,u-to TC]IJIoIJoi'i otlopri{II n,ltT, oltl]y}Itamqefi [-gTllo.

IrolJo3MyuleIIIIoii arN{oc()epbI' [Joarou;' StIcI]rorI'rrlccl(I{ l{ilrlIIrrHoc TIoJIC

rflTrra rr0 Moirior o6paaouarrcfl B noBCPXIIOCTIILIX cJIO',{X oo"[rrqa' IIs'rrra

,r.ii.rurroror co60r:r cHopec r.ny6r,rrurbr0 o6patso,arrr.rs (cparrrr,r A.nr,{r:cn [12]),

,r"*oropur"-rJry6firt (nanpr'rrtep, Br'lXpeRble tto'nrqa) c llMopoil{ouHbIN{u trl

HrIx cI,rJIo,br*,rr,I JII,rrlr,ItrN{rr !I fiopcrlJreralolqlrccfl Raliltrr-To o6pauoiu BlIyltpl't'

Brrxol(rro4.leu)a,rlix<Itny5iiolt))cI4JIoBbIxtpy5ortr]aIIOBCl]xllocTr,06i]a3yL|T
upyrlnrrl rrfTcll. c pa3.rlt,1rrrlor-r no"rlrlpllocTLIO, B Irpoc'liliitltt-lll cJlytlac 6nlolrapnsttl'

r{ari IIo]taBaIIo B llrrllo npI{'\tcpa rra tlur' 9' l-r'rlpoguuar{trIia arnx o6paaonatrt'rii"



IIO-BI,I/(IIIIOxly, rlpIiIIIOAI,IT Ii 1I'OlIy, lt'I'O llOSIJI,IItalo,l CIITyalllll,l B trIal'III,ITIIOM IIOJIe

c Hci,iTparLlrlIlII,I To(.tliallrr, cxo/lrlbrur,i. c yr(a3arlrr,rt.ur llbrluc ila6oparopHblMtr
I\ro/{cJrrrx,rrI trx oSpaaona}r}rfl, xorrJ rra Co.rtnrlo IroJIfl col}.rlartlrcfr rro 1'rJL)pl{brrlrr Mar-
IrlITaMrI (r. o. uonn r{c rrororr-
qnanr,nrro), a Ilhlrocfl:rorr /(Rr,r-

rHyqciicn rlaa,uoii. 3ra u;naa-

tla I]plr Brrllroco paorxr,lpfl0rcrr,

a Blrocro c rroii paagBnrirrorc.fl
I,I CIIJIOBbIC JIIIIII4I;I, O6PAAYN

rraA noBcpxHocrr,Io Har{ 6Er l1o-

Jrocrb ropoLr[aJrbrroii Sopuu
({ur. 9) . Harut r,rarrcporrlrrr

rIoHaSbIIl amT IraJII,Iltrd.0 Aollo JIb-

Ho cr,iJrbririx uotcii (noprrTlxa
HecnoJrrrr{rrx cor raycc) Hc

TOJIT,HO B O6JIaCTI4 IrflTCrI, uO B

IrpoNrclr{yTHax rrcirr/{y ]Il/rxrtr tl
B MCCTaX, Ir0 oTMOrICrlltbIX IIl,i-
I{arir,tl\l,r o6paaotrarrtrtrllu. 3ro
cBr.{AoToJr r,oTltyOT o ltoxI, q,r.o

.rroJrrr IIfl1'orr Iro 1{Ir0Io1t xapari-
T0pa rroJrrr l(lrrroJrrr rrJrr,r I[pyto1]o
rrorouqnaJrr-rroro rroJIrr, y6nr-
tsarcrrlot'o or]cllb 5r,rc.rpo c ilac-
croarlr,rorr. Iloar.oruy lartro co-
rrocrar].rrorrlrc c .na6o parollubrxr r.r

MoAcir rrrrr,r uci,i'r'pa;ir,trr,rx ro (r o Fi

ycJloBrroc. Ho oc;rn rroJrrr, ctl-
rJ[acHo Irilr(,p('tril,{xt, I)flcnpo-
cTpaH.gIoTci{ IJa 3}larll4TOJI6llO0
paccTorrrrl,ro u Ioplr3oHTalsrr oi,i
IIJTOCI{OC't'r{, TO IIOT IIpl,rril'III,
IIpCnflTCTByIOIqI{X ui\I B TflI{Oii
llte rrepc pacnpocrpalrfll.l,crr
a rro lr,rcoluo. O6rqonpr,rrurroo
Mllelrflc o6 orpanr.rrrcrr uocrrr
paclpocTpa{r0}1r,rrt rro Bbrcol'0
rrarrri,rlrlbrx rrolcilr Irflircn oc-
HOTJaHO rra lr0/{opai}yxr()rr r,i}r 

-
.rra npoilcTaB.lr()rI r,rr,{ uoJrrr rrfl I.il a,
IiaIt 1roTctrrlIIaJI l, u oto Ito.rIrI Ar,I_
rro;rn. 14alroporir.rfl cltrL/(o1rcJrr,-

crR vIoT I rpoTuri aroi,i To rJ rtr,r

2,$nst

(Dur. 10. 3arrrcr, trat.Hrrrnor.o troJrrr r.pvllrbr
"l\li 200 15 otrn6pn i957 r-. B .rrrrr.rrrrr i " z*886

(uauepxy) r,r B Jr{rr[].r i{^ (rrrrr:ty).

llpoll'r'jfl. Ha $ltr. lt0 npuuollorJbl ol{ua no4 4pyr.oii B&rrr,rclr trrarHr..rr]Horo rroJrr{
rpinrEr (o,1urr paapea Ii flarlpaBJrerir{rr cor;cll-mr) B .rnflrrr,r ). 4886, so3rrrd-
rrarolllci;l rr rporoc{0pc, tt ll qolrrpaJrr,uoll .ractrr JrrTlrrr H, (ruiplrrrorii 0,15 A),
BO311l,[iaroqoli n ncpxru{x cJIOflX XpOuOc(ri'pr,r, 3.r'o cpanrreH[0 [or{a3r;rRacr,

3*OJ



qTO MaIItI,ITlrbIC ILOJITI IIflTCI{ II]IOHI,II{amT Il CaI{I]IO BOpXIIIIC CJIOIiI COJIItCqIIOit

xpoNrocdlcpr,r. (Bonpocy pacrlpoCrpaIi0IlI{.fl IIaIIIIIT}tblx lonofi B BOpxlll,Ie

cJroLI arx{oc$oprr conuqa 6yAor nocBalqcHa orACJIbIIarl pa6ora.)

,[,trx nr,racuerrlrfl noBeAeirr,rtl coJr]leqrlol:i ITJIaBMT,I BoBJIe floiiTpafir'Ilblx o6JIa-

crcii (ro.reH) ru,t paccr,torprill npocroliuryro MoACJII lrx o6paaonaHlltl Il pc-

ByJrbrare ClilLlleilafl AByx IIJIOcI{olallaJIJIeJILHbIx cJlocB I a II (rpur' tl)
c rrpoTlrBorroJloll{HO FralpaBJl0rrnbrlr!1 clI.[oI]bIilIlr JII{HlIflNI,I BIIOpO}I{0}I}1OIO

B rrlrx rrarHr{rrroro nofirr H\ u f1, (rpa4rlerlrbr IroJIfr c O6eflx cro]lol{ Hei'irparl-

Hoii [ilOc6ouu X()Y, Boo6[IC IoBol]fl, pasJITILTIILI) . Hacno.'rr,no ral{afl IroAcJIb

Our. 11' l{ tronegeunro rrJa3MT,r noa.ue nefitpa;rr'uofi

6fruana It pgaJIbHbrII yCJroBuuNI, tIoI{a7I{yT Aailblrcit111llg nccJloAoBalll'rfl coJllreq-

HbrX lrarrrrrrrrblx rroJIOii, tto nporlo COo6pa]IteIIlIii flpocrorhl pacCNIol]pcHI'Ifl'

B [oJrb3y Broii x[oAeJIIlt ]IoiItHO IIpIIBOCTI,J CIiIc cJlg11yrc[{11g: 1) 3ra 1IOACJIb 6rtt'tsxO

coorBergrByeT CIyqarc o6paaouartufl Hgiirpa;r1LII9Il noRCp\llocrl't nollBoro rl'Ina

(sur. B, 1) - coornorcrrryroqoc pacrroJroinorrtrc rfarrrI,Irrrllx TIOJITIpIIOCTci'i Ha

co;rrlqe Dcrpgrtacrcrr, xorfr l,r rlo rracro; 2) noantutalolqaf IIpI'I IrbIlIOCe I C6ilu-

lr{gHrrtr Ba1rniryrt rx rpy6olt (uo;roq) HOiil'paJILHafl o6JIacrL (nauptti'ucp, npu

Bbrrroce lt c6rllrrterruu 6r,ruo;nrp]rofi rpy6iil'I .- drrar.g C OIraaaB[Ici'Icfl ilO6J1u-

AOCTTI Oft aIIaJIOI[rIHOfi), nO BCTIKOI{ CJIyrIaO B AOCTaTOaI}IO llaJloii CBOOi'i.IaCTI{'

BCCr,qa [poAcTaBJI.frCT co6oft o6,nacrr, 11ptr]rrJI{allz.fl AByx SJIOOII nJIasN'ILI C rrpo-

Tr,rBorroJroin1rbrr{ r.rarrpaBJreHrI0t{ cllJIoBbIx JII'IIII'Ifi. flogo6naa me c1'rryaI{lItI

trnfccT IIeCTO B AOcTaroaIltO I{aJIOii O6naC'rlr u U6II43I'I ucftTpaJlbH]'Ix Torlott rlIIIa

II v III ((brr. B), B Oco6clrllocrr,r rrptr HeCr{Nri\rerp?ITIIIOTI paciloJlo}Itolllll',l lroJrlo-

coB pasJrnarHoii Harrpflir{crrrrocrrr. Boo6rqe Tolofpa{lIfl uaIIlI/Il'ltbIX lIOIOii ua

Co;rnqe ral(oBa, rrro lrJlocltaf clrll\IoTp]Lfl ryqme cc anrponcl'lNII4pycr Il l\IaJroii
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o6racrn, rrc[r, ona]ficxf, r1r{Jrr/rHI{purroortafl rrJrrr rrartafl-rr.r6o Tlpylan (cnnour,re
JIr{rll,Iu IJ.bIT.trr'l,IRaIo?ctr D/\oJIr, rpy6ott u pcByJrrrTaro Alr,rir{cIl,Jn utrasllu) , ralt
ItaH Bpau{arcJIr,Hr;Ic Anr,rx{crrr,rrr c xapar{ToprrbrrI tr{acrrrra6ol,r anrr,rrrirrx o6pa-
aonarrnrli: (108 cn) uc lra6.rrrolqaro'rcx (xpouo, Boar\{o}nrro, ropr,raAo-upory6opau-
qcB, rAo nparqorrlrc cnopcc sano/lo3ilouo, rt0l,r 4onaaano).

l-3oaur,rxatouqlre c o6cr,rx cropon o'r'uer,lrpa"urnoli n;rocnocau XOY cuJrbr-
rllaAlrcr{TI;I Nrarrrr,rrrroro I{ar.ltclrt,r-s yprr, Tt yp*,- 4eiicrnyrcr BAoJIb ocw Z
IraBcrpcaly Apyr Apyry (lo uaupalrrcrrr{ro r{ rrelh'parrnofi urocrtocru)
u crpcMflrc.rr c Ir{ a r r, rrJraa\,ry Ro3Jre rrer,l. panrrroii rrJrocxocrrJ. Sronry
ciltarrllo rrllorr,rBocrorrr ratsoBoe AarlJIolIr,rc (rpauuraqlrfi, oaleBr,rArro, rre Llrpaer
poJrI,I, eo.rtrl nono ltr rlapaJIJ-rcJIbno yci{ope}ruIo clr"rrrrl Tr{}necru g, rr ycr{optrcr
cll{arJ,ro c oll Lroii cropoHr,r lr BaMeAJrflcr c gpyt.oi.i, ccJrr{ e rlr rlolrltopbl
ilcpfiottAtt()/JItII)]16I) . Tatttnt o6paaol,r, flertrl]arbrarr o6racrL lrpel\craBJrrrer
co6oii 1{iIIi (lu (Nr&rlllrrlr}ro flx{yD, rJ rtoropylo BTaJrrir,r;aercrl rIJIa3Ma,

AIlI,Irarrc.rr rlalr0lrpc!ry Ipyr /{pyry, ccJrr,r roJ]br{o rrcr cr,rJI, 3aACp}Hr,rBaroqr,tx
ETo ABl{}I{orrrte (aror ar[rlicirr rccrlo cBflBarr c [r3BccrHbIM .flBJIe]rr4eM BblTaJrnrr-

Balu{fl Al{al{arrrr,rrrroro zorrr,raotan}roro raaa B o6.nacrr, rAe rroJre

Itan6o"rrcc c,-ra6oc, cp, [12, S 3.4]).
lJrrncrrr,ru 1'orrollb roBlvro[{Hocrb npo]-\ecca c}r{aru-E rrJraBMLI Bo3JIe

rroiirpa;rr,rroii rlo.rr{-r,r. IIpnnc;lcrrnue Hurrre coo6palr{e]rr.'r.fl o rroBe4e}rr4rl
:rtJIa3N{6I r]oBJrc nofirpa.lrrlroit ro.tttl,t MarrIr{TIIoro IroJIrI uoBIII,IItJILI oraracrLr
rIB rlcriorollbrx npc/{Bapr{'leflrrrrrix ra6oparopH6rx orr,rroB. lJ o6,nactr
uclirpa;rruorii rorrr{l{ rperrrcro rtrrra (c*. (x,rr. B, I I l), o6paaonarrrrort
lIoJrIoCtlMIl JIByx MaIIIITT6B [o 3000 ec narxgr,trii, IIoN{grqaJIacl pryrllafr
rpy6ria, alopoa r{oropyro rJporrycr{aJrcfl 'r'ori - 10 a. ]Ior,rlrN,ro rrori4epol{o'rop-
Horo 4citcrnura rroJrrr, crlloMtn;ruerocrr oacrnrlr,riica c't'ol6 TIJTaBMIJ rJbI-

ToJrItlryrrr D o6JIacrl, lrerrr,ruor,f r{arlpfl?rterrrrocrrr. (B lIporl4lronoJro}I{u},Ix
HalrparJrorrr,r.sx uo o6c cro]lor,rr,t or ucr:i'r'ltansrroi.i lo,lrr,i), rra6nlo4actca
Taliilte ad{crit ttan 6r,I IIo1\{yrrrCTr tLI 0]}crr0HLrfl TTJIa3NILI rt cc ttpaiirtta
noycroi,iur,rnocr6 B rrei.irpanr,rroi;i Toru{c. 13olr,rotrir,ro, rrro ero oc;ra6rcrir,re
cBotICrIt4fl rrJIaBr,Ir{ cr]lt3arro c ucrtorollorl riorr7lcr,tcarlr,lcii co BoBJrc nei,iTpanr,-
nofi ToatIiI{. [aucpcnna, oArrar{o, rrc trortasaJru yMclrbrrrerrr]rI cr4Jtt{ Tor{a

BI.IyrprI cauorli tp.y6xu. 1{oncl-nro, oror rrprrN{r,rrunrruri,i arrcrepr,Ilrerrr AaJrcn
or yc.[ofilili craqroIIapHoi,i co.rlrrorltroit IIJIal]t\{LI, oAllalto o.rr }IarJrflArIo
yHa3aJr IIa 6orr,rxl,rc ilor:rl(cpoNroropubrc cl,rJlbl lrporlrBorroJrolrtuoro rrauJ aD-

JIeilrtttt, I{oTol)Lrc lro3I1r1tiaroT Bo3Jrc nerlrpatr,nstx Toqofi. i[pyroti ]li-rilirroii
oco6enrroc'rrro Irclltpa,rrr,ur,l,r o6;naclctii flllJrflercfr ro, rrlro I rir,[x rcprr0Tctr
cuoiicrno (IJ[rol]officHrrocr-r,r) rroJrrr B ITJIaB[{y, r{oropoo rl)crrntcrByor Boa-

rluHHoBoIIl,rIo alrau,tro.ilLl.br\ ToI(orJ B ycJloRI,i.trx coJrr{eqrrofi arr,roc(icpr,r (cp.t8]).
ll.naauy Bcnr{rrrnlr, rJoBrrlrr{aro[troii lolnc ut-'ii'rirarrsuoii toqrtr,i, corJrac]ro

TIalxIIM clrcI{TIraJrLrrritr [rccJrcAoBaHlrfIr\I [10], NroiI{Ho cqlrrarb tIllal{Tr,irrecr(tr
coc'ronu1efi {eJrr,rr{oN,r rrB BoAopoAa c cpcArrtrN{ rll,rcJror,r Hei,irpaJtr,rrbrx
aroMoB -L013 cr,,t,-3, rrlrcJroNr r,IorroB rr BrrertrporroB - 1013 (crerreril r,rour,r-

aaqrau - 1) r,r cpe4ncil relrrroparyport - 104 "K. il;nn ranoii trJralx{rrr
MolliHo rlpl,rrrrrrrr c.Jreltyroqec o6rqco rrr,rpalrielrr,rc AJrrr [Jror]rocru rorra j [13]:

j * o'#:"1u*v x H)- o,,(vr*-i:* n), (3, 1)



fAe
,1'ilco :- | a':-o, (3,2)

crtnrafl o (B trepBoM trptr6Jlz?fieHl4tr) He 3aBtrc.rltr{I4M or H. 3AecB v 
- 

.llrcJro

cToJrnHoBel{nfi. Eoli,-oiler(TpoI{, I .- cTerIeHL lIOHtr3aI{I{il, P - 
raSOBOe AaBJIe-

Eiule, na-qZcIO AJIeHTpOHOB, V- cHopOCTL ABLIlKeHu.fl IIJIasMLI, E-Ha[pfl-
fiterrze 3[eHTpzqecHoro troJr.E. oCranrnrre BeJIuqtrHbI uMeroT o6rrqr'rrrfi

cMhrcJr. B czny ypaBlleHl{fi NlaHceenna

rotE: -++; rotH :!:; (rotj--*o'o), (3,3)

ypaBrreurre (3, t) annunaJreHrno cJIeAyIouIeMy:

+-rotv X n:*o'(r+"'+) +++rot j y H. (3,4)

B HartreM cryrrae czJroBLIe JrrrHr{u uoJl-fl H - uaparJleJrr,[rrJe np.flMble

(H ne BaBZcur o't fr u .U, cv,. {zr. t1), u ror( j 6yaer ?rMerb roJrbno noM-

uoHeHry BAoJrb fr-ocv-++. Cnopocrr clr(artrfi r,TMecr rorrbrto z-ItoM-4rt 0z

IroHeHTy ?.,2, TaH qro y X H r{Meer roJrbr{o r-noMlroueury -u,H, a Alrtr

Btrxp.E r, X H coxpaufiercfi roJrbno y-r(oMloHellr^-#u,H. Cwra Ananepa
4

; i X H zuecr roJrblto z-r(oMnoHeHry:

YP," (3,5)

paBHyIo rpaAEeHTy Marrlrlrrloro AaBJreHIl.rI. Ouenn4no, no,ne aroft oI'IJIr,I-
6eannxpenoe (rot j X II :0), r ocHoBrloe ypaDHeHI{e (3,4) gnn tr{BMeI.IeHI{fl

Marnrrrrroro rroJr.rr [pI,r c)r(artrtr TIJIaBMbI 6yger (o16pacunaa r,ru4cncrr)

#+s#:*#1o+i#) (3, 6)

f{an zanecruo (cu., uaupuruep, [13, $ 3.2]), Dro ypaB]Ier'iue, 6y4y'u{ rpo-
trHrerprlpoBaHo rro rroBepxuocrrr, onuparcqefrcrr Ha 4nrzxryuluftcrl BMecre

c unaaMofi nolrryp, tsbrpa)fiaer SaItt, uto rrBMerIeHLre MarHrlrHoro fiorolta
qepea ary [oBepxuocrb trpoucxoAl{r BcJIeACrnr,re ln{SyB[I4 tIoJLrI LI. cBfl.-

SaEIIbIX C HeIO OMUTIeCHUX IIOTepLT T. e.

*fiH.ds:*ll#@+++)o' \J, l)

IIp, 6ecroHe.rHoft rlpoBoAI4Mocrl{ aror rrorolt coxpau.sercfl trocro.flH-
EEIM rrpu l{Blr)r{eHrrr{ rrJra3M},I, T. e. ?IMeer Nlecro (BMopo?1(eFII{OCTb))

troJr.rr B ABtr?flyrrlyrcc.s [ra3My.
Oqeunu orHocr{reJrlHylo poJrb Bxo4fiIr{I{x n (3,6) qrrelroB. TIpun,- 1013

u T:104 nc,tn.lmua

v:l,SnrZT-Blz=1gB
38
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(cnr. [8, $ 1.4]), noaroMy Bropoft qJreu B cno6(ax rpaBofi aracrtr (3,6) nrr
(3, 7) urpaer poJrr,, ecJrr{ roJrbno xapanrepHoe BpeM.rI rlpoqecca fiop.flAna

Mtrnpocer(yH[. ,{nr upoqeccoB Ha Connqe z B qacrr{ocrz. Bcrrbrlrrem xapan-
TepHoe upeM.E eABa Jrr[ MeHbrrle cexyH[ (zcnrmuaa, BoBMo]nHo, BcrrJrecnrl

paAroflBryrreuvx). Iloatouy B ]Iailrl{x ycJloBl4trx ro"rroonl!fL MOInHO rrpe-

rre6peur no cpaBrreHurc c H*.
,[,a,ree, [poBoAr4Mocrb

a =2 . 1g-.t+62 !;_ = to"

ttpw T - 70n, rax 'rro BeJrr[qrrua

62 d2II
Ino dz) -rcr#,

rAc o- xaparrlroprr-uri,r pa3r{cp cr{croMl,r, 6y1qo'r ultcrro6lrcitturlo ualoil uo
cpaBrrcrrrllo c rrJrcrlar{r,r n ;rorroii ,ritc'ru (3,6) , nor{a a} t0a (An;r xaltax-
reprroro Bper{clr,t -1 con.), r. o. uor{il a)l)'t c.u,, ,1lrrf$yrrioi,i rrorrfl ltJr.rr

xapal{rcptloro Irp0NIorIrt ulloqocca lroprrAr{a cony[/[ N,ro]](rlo rrporro6por.arr
I{ CaI}ITaTL llOJI0 (I}}IOpOil{cIIHLIM) IJ IIJTa3My. 14lrtr-rC, r}llel{fl, rrOO6xO4r.rUOC

.AJr-a Ilacccflrtl4fl arropl'r{i,I nout H'2f8rr Ba cqor ?oJrr,rto oMuarocnl{x noro]16,
corJracuo (3,6) unn (3,7), 6yAcr (cp. [13], $ 3.2)

4ra ^ a2rx-"i-a'N 
IOB ccl\. (3, 9)

Orcroga cJreAycr, rrro rlpr,I a> L0+ 3aryxarrllo rro.flfl orlour) N{cAJre]rlroc fro
CpaBII0lll,IIO C XapaI{T0pIlLIM BpON{OIlOll IIpOqeCCa BCIII;IIIItu. L)71uanO, eCtrI
lrlllrl oixaTlifl ItJIasMr;I oltoJro Hci:ITpaIrbrroii ro.rur,r AocTr4r'arorctr paBMopbr a,
cpaBHlrx{rrre c Ll)a c.,M,, l'o crroiic'r'no (xr,ropoinOrrriocrl,r) lroJrrr B [JraBMy yH{e

IIal)ylxaOTC,I r,r rrco6xo4nlro )rrT4TLIIs&Tb 4r,r$rpyer,rro trodTfl r,r oMr.IarecItI{e

uolcpr,r. t\,Isl 6y4eu paccMarpl,lrarr, lroJrr,Ho nopuyro rilaay [poqecca
clrrarr,r-fl, r{or4a cr;oticrro (Bt\{opofficrirrocltr,rD coxparrflcrct (a} t0a).

[)rlculru rorrepb porrl] oMl,trrccr{rrx rroropL rJ r,rBMorlerrrrr{ TopMoI{rr}raM}.r-
IIOCItOIO COCTO.fiIIIIfI IJCIIbImI{u IIpI,I C}I{&rI4LI. TepuO4uUaMr4rroCrtOC yllaRHe-
rlr4 c Dtlopflll4

(3, 10)

rrpcACTaB[rTL

-dE p dp 12? dt -TA: o ,

tge i2lo-[]fioyJreBo rerlJro, E- crT, p-AaBJreH[e, Mo)r(Ho

B BIIAE i_t"l:+ *=rO_t) #adtPtqP

ra* HaH rrJrorrrocrb ro*a 7:-*+--*+,

p'

tqe a 
- 

xapanrepnnrfi

pa3l{ep. Cpo4rree l(anJrcrrr{c, xal)aHTCpHoo AJrfl rrctrrr[rorr,

p-nlt'l'x10tB k'I'x 10 6ap (:.pn T - 104oI().

* B aa6oparopur,rx olr,rrax c rrMrryJrr,cur,rM paapflAoM oror qfleE Moxer rrtparb
cepLesuvro poar,.



flprrluuaa T :5/e, o- t01l', floflyqrM

*t"ix4.toa(+)' .

Orcrcla cJrcl{yer, rrro npr,r II la x t0-G [(clr. ur;tre) A]ItoyircnLl lloreprl
cocraEJrrrror 10-e or ronJloRofi atrcprlu,r. J3oo6qe I,IBlICrIcHlIfl cocroflrlflfi
rrJra3lrbr 6yny, rrporcr{arb allr,ra6aruuectitt, 0cJrll cl]eAItlti:l rpa4lle}IT IroJIfr

* ut . [o-3 eclcn,

Xapaxrepnrre A,nfr o6nactefi, BaH.arLIx BcrIbIIrrHaMpr, MarHtrTHr,Ie [orrfi
(c*. $ 1) - ue 6onee corelr raycc, [ooroMy Saxruuecnne BeJrEarIrHht

Hla{- 10-6, (a- 1"0s cn). Bernurny lrpaAueHra Hf a v,ox<no oqeHIrrr, u
HerrocpetrcrBeuHo zB npr{Be[eI{HLIx B $ t napt Marlrl{rHoro rlor.fl: Aa}fie

nptr crrJrr,r{oM rra4euzw noJrtr- 800 ec rLa orpeBxe 2 , L0! cn, xaH 6uro
Bo BpeMfl Bcrbrrrrxr{ 27 aeryna 1957 r. n 13h50* (Szr. 7) , BeJrLIrrI4}Ia

Hlax4.L0-7, Taxrau o6paaou, c?fiarrre trJraBMEr Bo BCTIrIITIHe MolI{Ho cqu-
rarr, c AocraroqHoft ro.Iuocr!'ro aAZ a 6 a t :u.r-e cfi aM *.

Paccruorprznr reuepb ABtrxteHEe (n nauefi MoAeJrpr - oAl{oMep}Ioe cx{a-
Tfie fifiu pacruzpenue) rrJraar\{br BcrrBrmxr{ BoBJre uefirpanr,nofi unocnocru
XOY ($ur. 1t). VcHopeuue rrJraBMbI B IrarpaBJIeHI4tr octr z 6yger tpo-
ucxoAtrrb no4 Aeftcrel{eM clrJrr,I Auuepa (3,5) , cnruuarcrqefi rrJraBMy c o6erax

cropoH o'r nerttpa.nonofi nnocxocrw, fr rpa[I{eHTa rasoBoro AaBJTeII[fi Vp'
upotrzno4eftcrBylorqero DroMy clnarldlo. ,[ra npoctorlt 6ygelr cqurarr,, qro'

rpa[r4errrbr noJrfl c o6ezx croporr or neitrpanrnoir nnocxocrr{ o[I{HaHoBr,r

r4 rrro cunoit rpaBtrrar{uu Mo}r{Ho upeue6pe.m. ,{eftcranteJlbHo, rlpr{ xapar(*

reprroM pa3Mepe clrorr a BoaJre nefirpanr,uofi nnocxoctu -108 c't't, BcJrrr'-

suna czrr,r Vp,, (3,5) 6y4er nopflAxa H2f\ra, qro npr tone H -300 ac

cocraBJrfler -5 . t0-5, rorAa r(ax cI{JIa rpaBl,Irarltr[ gp x 1,0a' 1013 ' t0-24 -: t0-7. 3ro noanon-ger B nepBoM upu6lznteul{z paccMarpl{Bar6 rrpoqecc

trporeHaloqrv, crr MM eT p u qH o orrloctrTeJrr,Ho HcnoAela}I{nofi neftrpamuofi
TTJTOoHOCTII, HeBaBIIOaMO OT ee pacrrorro]I{eul{.s n atmOc{epe Corr'rqa (n cny-
qae HepaBeHcrBa rpaArIeIrToB Vp* 6yget r{Merb Meoro ran}r(e ABIrt}I{e}Itre

calrofi lrefirparluofi unocnoctl4, tlro B prrAc cJryrlnsn $artrltuecHlr ua6nro-

4aerca).
Crporoe paccMorpelrue flpeAcraBJl.rler 6onsrune r:pygrtoctlr**. Ans

y.rrcHer.rl{fl cynlecrBa npoqecca MbI paccMorpl{M ry llpocrylo M0AeJIL .flBJ]e-

Hrrfl, HorAa BoBJre nefirparr,noft urocnoctw tpa6nuewreJrbllo coxpall.rlcrc.rr

n o A O6 n e n pactrpeAeJIeHIII[ IIOJLfi IIpI{ ABrE(eHILfIx rIJIaBMrr. fIOHa xapax-
repur,rft paaMep clofl a (r) > 104, LIMeer Mecro csoftcreo BMopolltellHocrr

rroJr.E B rrJraaMy - MarHarHrrft uorox qepea [oBepxHocrl a (t) X 1, cu,, nurye-

JreHHyrc B IrJroc6octn ZOX,6yger coxpaHflrbc.fi HeIrBMeHHun'r ({ur. tt), t' e.

I ttaoa* : EI a(l) - const - FI ra* (3, t3)

(3, tl)

(3, l2)

* Jlyultc'rrre troreplr, rta11 trerpyArro nor{aaa1'b, lrecyltlecrBetrllbl rrona a)> 708 c"+t

r"o\l*63','irf""::.;:{{:'';!rLZlrn 
onu oArroMeprrrrrx 4rnxcr,fi paccr'IorpeIILI n u.4.
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1Ac ^B - 
cpe4ne0 BlIaqOIItIc IIa11pfl]ItcuHOcrI{ I{a llr4euounOit lilOqaA1e

-!tt@), (tto t ao- 3nartcrrlfl H t a r ltitrtaJrsttl,tl-I Monacllt). r\lacca

ura'*arrru o6tema 
- 

crol6a c ocHorlaupr ex,t 1" c"ttz rJ II.[ocnocT a XOY I{ Bblco-

'rofi a(l) 6yact rax?r{e coxpal'Lfirbctr IIcliIsMeHHoft, llru

!OclactrclU 
:pa (t): Poao.

(3, L4)

IzIB (3, i3) u (3,1,4) cJrcllyel' Il cx 9, rlro .sBJrrrcrcrr l{Hr,IM IlLIpa?IteIIlreM

ceoiicrna (BN1ollolr{crr}rocrr4) rroJr.s B rrJraBMy npLr oAIloMepIIoM Al}ll2lteIlulr.
Ypanncrrrre Arl14?rtorii,Ifl eAI{Irtrqbl o6r,clla rrJIa3l{bl, Ilaxogxulci'ict{ IIa paC-

croslri,rri a (f) or nciirpttltrroii unocrrocrll, ecrb

dza L dHz dp
Y dtz- 8n da da'

T\e p 
- 

raaoBoo AaBJrcnt{c. lllo raaucuorrlrfl, Italt yI{aBa}Io BlIIUe, NIoiHIIo

crrr{Tarrr aglla6arlr.rccHtrMtr, TaI{ qro cpoAHoc AaIJJIoIIT,Ie B paccMarpI,IBaeNIoM

eJrctrrer{ro pa (l) 6ygcr, corracrlo (3, ltt),

p q ?-r e a*t vrrtrr p: or(*)'" ,

cqlrra.fl \:5ls AJrfl BoAopoAuofi [J]aBMbI Bctrblrlrltr4.

,[anee

#--"yo-ff,
elfiu AaBJIeHue BOBpaCTaeT B IIalpaBJIeHtrZ It neiirpanruOft nrOCxOcrr
(noo6rqe l11e BAecb xoa{{ra4zeur Mo)I(er .6trrr ornre-lell or 2 s aar.w.cw.-

Mocrlr or paclpeA,eJrer{r4rr [aBJIerru.E, so atir rrecyqecrBerruo [Jrfl gansueft-

rlrero paccMorpenua). Tax xan H (a) - Zfr:2!y ? corrlacuo (3, t3), ro

(3, t5) B crrJry (3, t6) 6yAet

^ d.za ^. (Hoao)z , 2Pooil"
V dtz:-- z"rs -f -a-rk '

(ll, 17)

flonontuu

a- jioP- ilZ4r'

rorsa (3, 1.7) 6yger

d2rl,9
v ctti-*- *-r *,h.

Ha.ralsrtrte ycrroBr.r-fl Molr{}ro npunrrrr, B BrrAO

upu if :Q, r- L, #:0,

*:*, tL--f#)+, (8, tB)

(3, i5)

(3, 16)

(3, t9)

(3,20)

T. e. cqrrrarr,, qro B naqaJrr,nurfi MoMerrr IIJIaBMa rror{otrJracb. tr4a (3, 19)

a (3120) HelocpeAcrrlorrFro cJre;1yer, qro rrprlr F(1 ooBHlrr(aer c]r{a-
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rr,re rrJraBl,rEr uoBJre rleI:rtpaIInoii rIJrocI{ocrtr, Itoropoe
rlporcr(aer co Bce IloSpacrarculei'i cItopocrLIo, r. e' BosIrlI-

Haer .fiBrrelrre r lr Ilq - a S d1 c Ii r a. llpu p ) 1 rllol{cxoArrr pacrrrl{peIll,Ie

c lrgr1pepr,rBrro yN[ell];ruaroqclicg ct{opoorblo. 3rot npoqccc Cinarrlfl IJIa3MLI

BoBJre nciirpalsuoli roqrtr,r D r,rariocruol,I cMbloJre al{arottlrlcu ljlalll{raqrroll-
IroMy clr{arr{ro rasoBofo rlapa, NOIJIa llocT IpaBlrraIII,IO}IHOIO I{a]lJreIII,Ifl

nporrcxol(trT 6r,rcrpee, tlctl pocr ra3oBoro ('r'anoil cny'raii, pcanlrayrouluiicn

AJrfl raaoBoro uapa uptt a6co;rmrlloii rel{neparypc 0o, paccuorpeH n [t5l).
Am oqeHrttr cltopocrlr c,'Karnfl I\{bI rplINIcM, tl'to rptr czraruu p (a)/p

rpt,t6nl,lanreJllrro coxpallflercfl llolrl3N{cIIIIrIL'I, I)arJtIbIi\{, cfia}r{eM, q, tITo coor-

BeTCTByeT LCXOAIIOI,Iy [pCAIIOJIOiI{eEII]O O COXllall0ltlrr,r nO4O6lrrI B pa0IIpO-

I{erIeHr,M rIoJIfl. Torga, cot'Jlac}Io (3,it+) n (3,18),

p (a):q*

z ypaBHer{ze (3,19) nPrrvret nu4:

d.zsl,p
-dt, :- -A i 7E

flepnufi zHrerpaJr ororo ypaBueuu.fl,
,ecrb

+(*)'
IIp, p<1, IIaaIIlFra.E

LA;;rfleT1fl qlgg -:-- {,
fr

-r).
c Henoroporo r(1, ocHoBHbIM qJreHoM

Tar{ arro npz6nuu{euno

/ E? \'t' tt 
-t_t 

_t "z- \Z"pnq J &.

-(1-r\- 
! g(1

-\z 
') 2r\a't,

y/{ o r J rer B o p ,rrroulr'rli

(3,2L)

ycJroBrrro (3,20),

',12t, - -'l;(4-arc ts{=, (r( 1). (3,23)d;r
r A- -l/ i- -t/x

IIpu 4ocraroqHo MaJroM r uepulrfi qreu npeHe6pextuuo MaJr, a nropoft
6lnaoH rt rf2, ran qro uB Bbrpalneurr-rl AJr.rI tz (3,2L) rroryqlrM

,_"ld _"rl q ao

4 /-fl- 4 v 1

1/ u

V 4nPo

(3,22)

n (3,22)

(3,24)

agccr 7 
- 

opc/(llr{rr cr(opocrl tsoJrru;I A.",n 6r;cua R rlraarvlc Bcur;I[rnll, .r c.

RpcMrr Clr{aTlIfl 
- 

IIopfI,IIHa Illlcr[cl]rl, neo6xOgr,rltorO lloJluc Ansdlncrra AJIII

npoxolr{AeHr,Lrl xapaltrcplloro paBNIopa BcrrI{ruItl,I. l.lpr,rrlt'rntan Eo:lQ!,
po: tO-tt u ao.:108, Iiart xapanroPllr{e AJrrr Bcflblrrrttl{, rroryqur'I (no;ri'r-

amu;a r. 1l q f/t roptlAr{a e71urrr,rqr,r) cftolloctL Arr,tfrlora V - L00 n-u'f cen u
l-nopa4na IrccItoJrLtt[rx Ioc-ErIto]J ocItylr J\.3'ra oqerrlta Bpo-

Morl{ paBRlrrr4rr rrrarr.r-acbfcitta BoBtrro irciirpanrnoft 'roqItl,r xopomo corJra-

cyergrr C xapaKrCpIILIM ItpeMCueM paBBI,IrI,Ifl IrcIIl,IuIHlr. NIu DIIAIIN{, cl ,rlpyroit



cropoHbr, qro paccMarpI4BacMblit upoIIccc c}Itar-tl,fl r{o}fiIro paccMarpt,IBarb

HaH Dr{BlrBaJrorrrr{brft LIHTep{epelII{IIII AByx oqoub AJII,I}IIIbIX, rIJIocIt[x ]JOJIH

A,nrcpneua.
CtoTlycr orxfcTlrrb, arro rrpoAJlaraerrafl TpaI{ToRIia flpouocca c]ltarl,IrJ IloBJrc

qcii.r.palr,uoi,t o6racrLr B cyrqrrooll,I ouucbll]&0'rr.tnr,r-ttIl+eltr[JIocItolapaJIJIoJIr,-

HO|O, oAlrolloArroro Toltollofo cJiofl; oc I\lo?IiIIo cBccllll, o 4pyrofi cTopollbr, I{ I,I3-

rrccruoii alraJrorlrarHoi,t rparrlourtc urrrypololo IrI,Itlu-Dd)drcltra, AaIIIIoii n Ilii ].
Il o6orrx cJry{a.flx rrprrr c}rt&rr{r,1 orIJrorJbTC JIIlrItll{ cxoAflTC.fl It HcliTpaJIr'uoii

rlJrocltocrrl, I{x TIIOTHOCTL IIO3paCTaOT 1.I OAlrOBpelrCI{rJO ylleJIlJrII,rBa0',lCfi CI/].Jra

MAIIII,ITIIOTO ((I{AT'I}ITL}l I il.'ID.

Cyrrqcc'ruorrubrNr Il rlarroii l'panronltc flIlJllorctr 1l o B II [r H I] o B c 11 r{ c

roy0ToiIrri,troc1rr'r r"rraalrbr IloBJIo rloiirpa.uruoi.i rorrxll llar-tr lrtrlroro

Lro.u;r npr'r p(t tIrII,I

po- nltT, (3, 25)

T. e. ccnrr rfarrrrrrlrafl arrcpr],rfl B ortpcclrrroc'r'lr rrt'itrpa.trsrroii ro.rltu ItoBItacracT

(aa c.ror Jrtr c6Jrlrirtoui,rrr crrJronbrx rpy6on IIJII{ pocra rroJlfl co lrllor{cHorl [l]I,I
paBrtr,rr.r,rr,I coJrrrorrHolo rrnrrra) I,t Itatlfi]racr npoBbIInarL TCrIJtoIlyrc alIoptlllo
rrJraBlr;r, ro DoBJro rrciitpanr,nor"r ro{rtll pailBI,rBaorctl rrlrr,r-Ed]d)ortr. Xapatttop-

rr,-rc [o i(Jtrr rrJraaNr,r L]clulxru4 - 10-50 6ap, ran rrro Itprltutlocnarr lranprl]I{cu-
rloc'frr IroJrrI coorar;JIrIo't'ol 10,-1o 25 ec.

Sror nuuog .u&xol{lrrclfr B rtarrocll;olrrrorr cor.traclrl,I c oolloBlrLIl\[ poBv.rrlra-

TotI I,r3tIoporrlli,i lrarrrr,rT'uux no.trort $ 1, rrottaer,rlalorql,Irrl, ,Illo Bcrrrllrtrul I]olltli'I-

rtalor g ucrlirptr.nr,rrr,rx rorrltax rrp11.3lrarrllT'crsrroii riolrqorrrpaIIl,Iu. IToJrrI tlo3Jre

.3TI,rX TOal0R.

Paccuorpr,ru retrellb, rtaH rrl]Merr-flTcrr MarrIrITr{oe rloJIc r,7 cocrofltttlre

[J]a3Mr,r rrpr,I ee cmartrrl or xapal{rcp[ouo par]\,Ie1la -108 uo -L05 c"tt,,

(oolo:103). I1rroruocrl yrrerrl,Iqrlrctl s aof a pas l{ 6yAer -10-3 (P0: t0-11) 
-

c1)arrLtr,rN{oii c rrJrorlrocrblo $orocc[oplr. Teruucparypa ]lospacrilcr HaIt

(arla)'1" 
- 

u 100 pa3 rrr 6ygcr rropr/{rta nocltoJrsltllx MI,IJrJrI,IoIroB rpaAycoB
(7'o:104) . 1Ionc 6laro4ap;r c)r{arl,lro lroirpaorer rari 7r{c, nalt rIJIorllocrb,

ri 6y4cr -i}r ec, a rolt r c,roc i- h'* - # ylrcJrTrrlrlrcrr B - 106 P&8,

r.{ ccJrr,i rJnaarailc ol 6r,rl -10-0 n Icu. (2, :i)], ro l(ocrllrllcr sttaarctll4ir no-
pflAr{a n0OI{oJI-bItux al{ll0p; OOoTIJOTCTIICuIIo llaup.sirl{CuHOCTL ttOXn ll -- f la
Eo3pacroT u t0't palr (tax l(alt npollo/lj,IrIocrb o pacrer rlpl,t c}]taTrrl{,

nan ?'[) r{ nocrilrrror -L}-:r cfr:,u,. f.{aunertr,ro RoBpac,'er u -105 pal; I,r

[ocrr,rr]ror -L um (pu- 10 6ap) . ll.norrroctr, Etrcprtrr nltT Boilpacrcr
ranlrre or - 10 epef c.to3 4o 100 e pef cat:r.

Tartr,r,il o6paaolr, B llaccx{orporiuoii rra,itt,t nopnort t[a;o paartutl,Itt IJcrtbrlrlolt 
-

ur,rflrr-Dd)(borr:ra RollJro Lrciirrpa.nr,Lroi{ r'o.rtt[, ],toiriolr o6 paaorar:scn ctroii rIJraBN,Isr

pa3II0 pol,I rIOl]frilIta tIoCltOJIT,Itl{X Jtl'IJIor\I0TpOll l't C TOIItloparypOi'i tIO pfl,(Ha

Mr{JI.[r{orrit npal{ycoB. I[pa'rnoupolrorruoo (I,IrIr])rJrbcrlooD rloflI],rI0-III,Io raltoro
cJrorr Ro Bcrrhrrrrnax rr0 [poTr,rr;opsrrr{T llarrrrrr,\{ Ha5"nrc,qcLrr,ri,i: co.[ra I]blcoItatl
TCII[01]aTyll&, cr{JIt r1&fl uoul,rBar{r,I'I .rI ?I{ocTrioo l.t3JIyqcrIl,Ie ItpaT(oIJpox{oullo

BO3l,il,{I{aIOT Ir OrIoIIb y3ItON,I CJIOC, TO OHI,I CttpLITLI O'l IIaC AOIIOJIbIIO 6OnrruOi.i

t73 ._
4, -2
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.lrl,IErcr:iHoi,i rr orrr4rrocrroft ronrqci,r onilyiriarcrrtci,i ncnrlurty rIJraBxIbI. Vtrrpa-
r!r,ionorolloe lI Trtcorltoo r,r3nyr1gpr14g or arol'o cJro-Er nr,r3orer B ocrroBrroNl JIIITIII)

ycrlJroIllloc Boit6yiri/1crruo l,r. trorrrrSar{ltrc Ilolill)rr BorrErurlill B 3olro nopflAlta rlo-

crtoJrrrlilrx lr,rcurr rtr,rJroNrcrpoD rr B orrclrrr rrc6o,ruuuoli crcrronrl nrtiiqor uB BctlblrflItrI

(ucHrtmuan pcrrrrcr{oBcrroc rrBJryqeHr{e) . yria3a}lr-rrre B rrarraJrc uaparpa{a SaHrrt
IIO'IBJIEIII,Ifl ?I{CCTITOIO !I3JTYt1g1111" I{ AIAC'IUq BI,]COI{IIX CIICPIIII:I BO BCIIbIIXHAX

cBr{AcTeJILCTByIOT B trOJil;3}r BOsIIr,rFilrORC}rU fl eu{e 6O;rCC nrrCOnUX anCpl.nli

rrJraBlirbr Bo rJCrrbrlxItc. Ho rcrrneparypr,I B IrccnoJILr(o NIlr.JrirIIoHoB rpaAycoB
y}1{e AocTaToarlrbr AJr.fl Bo3HlInlioBCHrrrI TcplroflAollrlbrx peaHI{IIi,i ]ra JrcIIilIx
.s/lpax.

.B -raorrrocrrl, npeAcraBJrflIor rTlrrcpcc pcartLIrII,r

lH*["-?D*r
?O l'0" + 2|ru f lH

lH + iH-- ?D + p*

cBrBarlHbre c o6paaonanrerr gelirepur ra ueitrpolroB, na rrro uMerorc.fr cleHrpo-
cxorrl4qecltllc yxaBaur{a tl1], O ror\r, qro ocrroBuoe BbrAeJIeHue aHeprrrr{ Bo
BCIEITITHaX CocpeAoTorlello B O q C H b y 3 It o I{ c JI O e, CBI{AeTeJII'CTByeT
pa4 {aHton: 1) anJIeHrre ronHoir crpynrypbr rtx ar{rrccrrrr
z n oco6enuocrrl.flBJreHr{e (y c o B ) (crvr. [17J), 2) xonrypbr BoAopoAHbrx rrrr-
ttttit yr(a3r,IBalor r-ra p e B H o c y B e JT rr q e H tr{ e altraccuor{noir orAarr[
n rny6r Bclbrrrrxrr t10], 3) aMltccwfi Bcrlr,rrrrex 6npra nrau6a cnolrr{eurpr,rpoBaHa
B oareHb yBH[x rrJracrax (cn., naupuuep, {tar. 12) . Bolee roro, B 6o,rrrulrlr-
cTBe cryqaeB I4MeIOTC.E flBr.rbre yHaSaHrr.tr Ha Halurrue [porlecca c]r{arr{fl B r{a-
.rarrHofi craq]/rr/l (4o llaxcnr{yMa .rrpKocrz): anrnccurr B rleHrpe BoAopo/IHbrx
nlrHr,rft acuMMerpr4qHa - c upeo6na4anrrer\{ B npacuor,l qacrll, HoHrypr,r

3Mrirccrrr{ n [10] (arouy Borpocy 6y4er uocnnqeHo orAeJrr,Hoe ?rccJreAonanue).
Oneprerra.recxu, rroflBJreur{c rcMlcparyp rropflAna 1 u,nn. rr AaE(e 10 umr. rpa-
AycoB B peByJlbTare cll{arllfl r[ rrocJreAylor{ero pacce.flHu.s MarHr{T]rofo froJrrr
B yonoM cJroe Brro.rtHe rIoH.flT]Io, ecJrr4 rrp[Ir.rlTb Bo BHlrlvlaulre na6nrc4aemrrit
{ant ($ 1) yun'lronrerrlt-a AoBoJrbHo BuaqureJrr,Hbrx uonert B peayrrbrare Bcrrbr-
mex (e carroe rrocJrcAuee Bper{fl HaMtr froJryrreg eqe pa4 aauzceftrroJr.E, cBr{AeroJlb-
crByrcrqr,Ix o6 yHuqro?fieHzr4 noneri rrop.sAxa rlecr(oJrr,Htrx cor raycc).
.(la upnriraA^I4, Itaxafl DHcprrr'r noJrfl rrprr ee 

''cpoxoAe 
B TerrJloByro nco6xo-

AIrMa AJr.rr 6olrruoro }rarpeBa rrraBMbr, rroJrolnr4M H2l9r - nkT, orr{yAa
rrprt n-7013 w T - t unu. rpaAycoB [oJryqrM H x3OO ac-rroJre, qacro
ua6nro4aenaoe r pafi one BoBHr,rr{Ho BeuJdrr Bcrrrrrrrex.

flanee, xorx {opuaJrbr{o c}r{artre BoaJre nefirpanr,uoft nnocxocru, r{an
Mbr B?rqerrr' EAer co Bce Bospacraroqefi cnopocrr,Io, oHo H e M o 1r{ e r
6rrrr Heorparrr4 rrerrHbrM rro pflAy [puqr,iu. Bo-ucpr]Erx, rrpr4 o]r{aruu
CJIOE MO}I{ET IIAPYIIIIITrCA IOqO6UE B PACUPEAETIE:a:,l:Il MATHI,ITIIOrO IIOJI,E:

ecJItr B AocraroqHoir.1ilwsocra n nefrrpanrlroii n.nocnocr:u- nu]flefrwa.E annpoK-
ctrMarII4.rLH ncerga BoaMolr{}ra, To BAaJrrr or Hee yf/2 uoxrer yMerrbrrrarr,c-E
r Bo3I{r{K}IeT peaHr{rrfl B rrallpaBJreli,rzit IpOTZTBOTIOJIOH{r,rOM C}fiaTr[IO, rtOTOpa.E
BbIsOBer pac[zpeHrre m ocna6Jrenze rroJrfl B nepxnefi qacru, T. e. B croe



luo3l{rrH}IL}r o TIU Hyp O BbI Il aHU e:

HOrli rrJrocr{ocrrl Ia pacrrlrlpfrlou{aflcfi
Bepolrno, San'r'nuecnlr oro ralt I,I

paccr{o'rperb orIeHb rpyA}Io.
-[4u'i'epecen ]J aroN,I orIIolue]Ilrrr BIIA aNIucclrl{ rJclrbllrroH IIaA

Conlqa, [ol{asr,IBaloulnii cJr o]IoryIo crp yltryp y: BcubIIrIIta
u3 Oaror{b ySnrrx HaI{ 6br IIJIacroB, B Itoropr,Ix cocpeAorotleHo

a2If
dat '

clr{r{Malou{atrc fl rlacrb lto ale nciirp aJrr,-

: Ha IrertoropoM paccrotlll[Il4 oT FIec.

lllouoxoAur, xorrl aIraJII,ITI,IIICCHIT 3TO

(crra. {rrr. t2).
I3rOpoC O6crOarelr,CTBO CBrIBaHO C reM, qrg HaIIIa TpaIttOBIta [pOqcCCa

cxlarrrfl cnpaBeAJILIBa roJrt,fio AJrrr 11cpnoft ero $aar,t.-uona xapalt-

'1opubro pasMcpr,r orlofl A(l) SuauureJIE,I{O 11pcBocxoAflr l}a cn, r. e. uolta

coxpair.rrer crrJry cBoficrBo BMopolr{crr}rocrr,I IroJr-E B IrJraBMy 1,I }Ie r{lpalor
pOru 4r{rfyslr.fl rroilrl I,I CB-fl3aIIHLIe c Hci.i oMlIaIeCItI{C norepfi (cna. rlsture) .

Ilpu AOOrr.{}IteIIIfI{ xapal{rgplrLlx paBMepOB -L}a C.tt OcIioBIlOe ypaBIIC-

uue (3, 6), onpegcnflIouee rore, 6y[cr

JIIITT6OM

oocrollT
CB EqEII]4 E

(3,26)

(3,27)

M64 ':rp!l

28) ur,rpa-

(3, 29)

dH c2

dt - 4*a

rye dldt OBHaqaeT It3MelICHI,{c, CII.E3a}IIIOe C [BII]fiyIIIeficA uacrirqoi,i:, COa-

Mecrrroe peureHr4e noToporo c ypaBrrerrECM []ll{}r{eHlra (3, t5) upeActalJJrtrer

6orr,mue rpyAHocrl{ u 6y4or paccMorpetlo B AaJrbIrcI'iIxeM.

I-Ianoncq, nan6onee cyu{ecrBeplroit rpIlqtIFIoft, I{oropafl Mo}fier rIo-

BJIIIflTb Ha BeCb nllOIIeCC CII{aTI4fl, flIlJl.fiOrcfl BOBHI'IHIIoBeIIIIe yAap-
H o fi B o Jr Ir br rlllr,I Aocrt4)r{eHrrr{ Aocraroalllo 6o.ntruoli ol{opocrl,r o}It&Tu.[.

Pacclrorpriu aror Borrpoc nollpo6Heo *, ()'riroruertnc cHopocrr{ c}r{arli.a

Ir cHopocrl,r 3By(a (.rrac;ro Nlaxa)

da

Mn,,:L.
l1Rr"

rrJrr4, corJlacHo (3,2L) u (3,22),

M?n:* *',"[f fr-'- t)- * @-'',- 1)] * L (r-'n * ] fl"-_+) , (3, 28)

ran xan p az t B IIarIaJre llpol{ecca. rli,rcro ]Vlaxa l{ocrllracr oA}llruubl

ylKe rrpr{

"*(+ + + s)-'>0,1.42,

ran Han fr<L, \:tlt tt q {L. lloerou;, [JI.rr or{eIII{rI rll,rccJr

AocraroqHo 6orrluou c)r{arrl14 Mo}r{IIo froJrbBoRarlcn nnacc'ro (3,

HTEIII{CM

Alr,, = ]- ,-'t": -14 .
\ q1 I t1.c';

* Arrop 6.nalo4apen C. E. Ilnxemnepy
Bonpocy.

3A CyilIeCTBetrIrLle 3aMetralt[fr rlo oToMy

4[)



Orcro4a BrrAHo, rrro rrpu AocraroqHo 6o.rrruou clr{arr4u Mo}r{er paBBLrrEC.s

cr{JrbHa.fl yAapHafl BoJrHa, r{oTopa,fr Br,rsoBeT cr{Jry peaHrlr4r{

(3, 30)

HarrpaBJrolrHyro ilporr,rB cr,rJrr;r clr{arr,r-E lr croco6rryro cro BaropMo3rrl'b.

34ccs If, pt u lfs, p3-xIartlrlrlloo noJle rI AaBrICHr.re rrcfrocpcA-
crBerrrro Ba (lpou'rou roJrrrLr I,t Ha Aocraroquox{ llaccrofrHlta
rroaaAr,r {porrra.

llcrr,r y4apna.q BoilHa paallrJracb rr ycJrourrrr rrepeA $ponrou rr Ba rrrrM
ycrarroBrlJrr,rcb, ro Ha lrer{oropoL{ [ocraroqHoM paccrofrnrrrr e a $ponrolr
yoJlol]lrfl 6ylyt [pr4Mop]ro rarirro ]r{e, nalt r,r rrcrrocpeAorBeHHo rr c p c A

{ponrou, rllc MarHr,IrHoe rroJre rt AaBJrcrrr,ro nyorb 6yayr 11, r,l p, raH
tlro B (3,30) MolI{Ho crrurarb HB- I{1 rt ps- p' Ho Arff cJryqa.fl pacrpo-
crparreuurl BoJrr{r;I [e]lfierl4rrriyJrapuo r\rarur,rrrroNry noJrlo BeJrr{arr4r{Bl II", p2 u
Hr, p, cB.fl3aHbr ypaBlrerrrrflruu (cru. [18])

(3, 31)

o-*l** o,*(#+r,)],

rge II :Tzl?t (otnourerrlre reMlroparyp) onpc4c.utorcfl ypaBrrcrrr,roM

tl:"1/.lit-)(Cn- U)*+,

a rleJrrrrrrlrlra u : ?rl?, rraxoArrTcfl ,r3 yllarlrlorrr'rfl

' ) Ur-lr1+'J-'nlU+hnh-z) - 0.,-0-l' L z ui, r 1,t4i

34ecr,

+)''" co:L+#

Hz _ L pz _ilHr- ry ' pt- u'

hr:#,, Mo:l,lo,(L a

" -l--#(*)'+ rB,(+)'"f I ,

(3, 32)

(3, 33)

(3, 34)

3a nennurauu 11,, p1 r,r r. A. ncllcA Spourolr ecrecrBer{Ho rrp[Hflrl,
BIJeAOIIEirrle paIICe CpeAHr,rC 3rraqeHr,rfi rroJlr{ AaBJrerrrr.E U [pyrr,rx BeJrr{rl[r]l

-Il (a), p (a), xapar{rollJ,rayrcrr{rTo R opo/{rc\{ cocroflrrr,Ic TIJIaBMLT n cro.u6e.

a(t) X L ctt2. N4e'rolou npo6 lroinrro ror'/(a lrartu,r rar{oc tr*, Irptt .r{oropoNL

rloJrlrqr,rua cr,rJrbr llcaHqwu ?- (3,30) y4apuoi,i uoJrrrsr, BLrqlrcirerrlra-fl c no-
Nrorqbro {opuy"rr (3,31) -.- (3, 3/r), crarror}rrrc.s cpannlruoii c nerr.r.rnlroii.

cr,rJrr,r clr{arua (3, t7) , cnalrteu G, r4c

(13, 35)

a Eo, po - cpegnue BHaqeHlr.fl [il.t EaqarrJrloro MoMer-rra (r:1), Era
nelzquna r* 6.nuana x 10-2. fleficrnurerr,Ho, rrprr afan: t0-2 ncnu.rlrHr,r
H rx L03, pr= 2 . L04, T 1x 2 . L05, p, : tO-e, ran rrro

4l)
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hoxZ, M*oY (3, 36)

Ilprnncu Msu:5 (cur,rran clr{arlrc B croJr6o ?lp@)x 2,5, ncponrllo ono

orqc 6onr,lte) . 'lor,i1a corJlacllo (3, 29) ilIox t0 u cor'rracuo (3, 33)

Pz:3Pp (3, 37).

(3, 3B)
a ua (3, 32) rraiagmr

ftx\o,
raH qro prxl00pr.3rlr arraqcutr.fr l[aror AJrs pcanqr,lu (3,30) 31]&tIeHI4c -2,
rorl(a rralr cl,rrra olr{arlrfl (3,25) (8,,:4"0, T)t)- 4,0) cocraBrlrlcr -'lu.
ECnu iriC upl,tllflTL Q_ I u illon-3, to attr O6C Cl't,nr,r IpaI{TrIrIeCItI{ COBIIa-

Aaror.
3r1r O{SHHII [OIta36II]aIOT, qTO paccMorpottnr,tii BLIme rrpOqCCO C]HaTI'lfI

rrpoAoJrlr{aercrl upu6tr,lai,rte,tttrro Ao rcx nop, flolta IIe 6yAcr 4ootI'Ir}IyT

xapan.'cpnsrii pa3Moll -70-2 cto rrJtri Ao a - \08 ctn', trpl'tq0['I yAaplla'r

DOJrrra (norga MopN t) paanr,rr;aerca p a rr b rII e, [pr4 c]r{arr{u -0,1. IIpu
cll{artru -0,01 yJlapLra.fl BoJrua rplrocrallaBJIuBacr c}Har[Ic: I]o3IILIItacr

pac111trper{tre IIJIaBMIJ Ba $pouroM ITOJIII6I-[poqeoc' croJlt, XapaI(-
ropHuii IJLs BcrILIIIreri (pocr o6lacrrl, aau'flTofi r]cflbIilIltoii rll'r oe

BoBIopaHIII4) . Ilcrlr BoJIIIa I,rBpacxoAyeT cllolo eHollrl'Ilo lIa TopMoll{elIrIe

clnarflfr, ro 6y4c.r /locrtrrrryra reMilollarypa -6 
. 106 corracuo (3, 38).

Ec.nr,r pacrrpocrpaHcrr.lro (tporrra B Irafipar;JIeIII,Il{ ]t IreI?TpaJrhrloir urocrtrlcrr'r

6y4ot npoAoJrlr{artcfl, ro, rrocr{oJrbny ralofi nte {pour ABlr}Itg'rcu c lpyrofi
cropoltli or ugilrpa.r1blloii IIJIoCItocrrI (clr. cxcuy uBJIeIlI4fl rra {ur. t3),

n gor,1 rrporzaoli4ct croJrr{rrorJerrr,rc AByx y;1ap}Ibtx BoJr}l. Sneprctt'r'tocnu

pcByJrr,TaroM BToro co6LITurr frrrflerctr.rpr:nRtr.IaiiIto nucoxufi I{afpclr rIJra3MbI

B Oqolrb yBItoM cJloo ,-101 c.aa,'lleuneparypy eC Moll{I{o rpy6o oqeHIIrL I'I3

cooTI tolx('IlItfl
I t da\2
,t, (#)" x nkr. (3, 3e)

Cnopocrr, Borrurl (cu. (3, 27)) rpw axL0-2a,,, T N2'L05, NIo,,xS

(#) - 2M o, l'(t rr.ry 3' t07

(nO nCnttOnr CIyqaC OIIa lto MeI{rIIIC ATOi,i Rolrl'I'l,runt) . l3O"nr'lrII'Illa p,}39rx

N3rn,sn, r,l [pr,I rzr:1015 nelr,rqt'tlra 7' 6y4cl' nopfl/(i{a t0 unlr. rpa/IycoD.

Xo.r.a upra eroM x,rDr tlo yrrr/r1I,1l]aJrLr j{r,rcorilIaqtIIo sJIcpIIIT{ R yAapIIoI"I IJoJIlIC},

eC y.ICT CAIra JIII N,lOlItOT CyIr.trCCT]JCI{ilO I,I3IVIO}I.IITL 9T;r 91,",,t,r' Ta]i liali
xapaltTepIIoe BpcM,EI IIpoq0cCa Bo3}I,IRIIoRcIII,I,fl lI coy[apcIII,I'I yAaprII,IX

RoJrrr Bccr,Ma MaJro (4onr,r ocrtyu4sr) . '.lart :l.altnhT -L06 epelcus cet, aBDa\rtr

ffitr3Llll BCfrEIItrt{[ -103 cen., TO cpo4trr,rr,i ]lblxo[ AIIOpT]{rI l}o ]lcllbllrllie

6y4er -103 spelc,lr3 
- 

llcJril.Itruil, IIpaltrr4rlocltll coanaAalox{a.s tl ltarucli

oqerr(oit arroprtdr,r, uoo6xo4r,rruoii gln rIoAIIoplr{an}I.fl SIIeprI,IrI aJIoItrl}ollrloro

U:t,

47



raila Bcrrbrlrrnr,r (700 epelc,u,3 cen) Ba upcMfl cc ;:r{trBHr,r r,r rroJryrrcrrHofi na
ocrroBe rrccJIeAoBaHufl Bol(opoAlroro crror{rpa rrcrrbrrrreH [10]. llpr,r c6.nr,r;ne-

nnu SpouroB Ira paccro.rrrrue a{I)a c,,rr, rrapflAy c rrperjparqerrrreL{ rrlrue-
rrrqecftoii aireprufl ygapuor,l BoJrrlbr B rerrJroBylo, HaarHyr ],rrparb cepbesHyro
poJrb oMrrqecnrre rorepu. Ilirono4lruocrr, o J\ocrrrrHer Bna.reHr,rii - 1016,

a rrJroruoorL rorra -L00 a, Tan rrro llirroyJrcBo rcrriro 6.yget nopagna
108 epef cat:t - trcJrrr{rrlir{, cpaeur,nroii c nltT, a Blle}r.fl 4n{Syrr.rr,r rrorr.s,

corJracuo (3, 9) , -104 ccr{. Ero gacr B.6rxoA oHcprulr noprrAua rrecuoJrr,r{rrx

cot epef c,+ti cen, r. c. rar{}r{e cpannnr,rrrit c rcM, noroprri,i cJreAycr r1B aua-
JrI4:la clenrpa rJcrrLrmcr{. O4nario npoqecc cro,rrnHorcrlr,rfl [Byx yAap]rblx
BoJrrr n nefirpa;nsuoii roarr{e rpe6yer oco6oro paccMorpcHuR n 4a;rr,rreii-
meM.

Or,rr. 13. It o6paaonau[ro yAaprr],rx Bo.rru Bo3rre uei,irpanrnoii

Ho ucaasncrirMo or roro, [polraor"rAer croJrr]roBeHr{c AByx t[pou'ron r,r;ru

Her, B o6oux cJlyqns* 6ygyr Aocrrrrr{yrbr rolrroparypr,r -5-10 rrrr}r. rpaAy-
coB, trllnropocuo orl,rcrr,rrb rrapaJrJrcJrL, Mciri/ty paocrlorpcrrrrr,rNr rrpoqoccoM
o6paaonauua y4apuoft BoJrHr,r J,r ror\[, xoropr,rii ],rcnoJrr,Byerc-fl n rroAaBuo onrl-
canuoii: [19] ycranoBxe AJrfl iloilyqsn11rr yl(aprrbrx lroJrH c rr]rcJror\r Maxa-200,
BOBIILIHaIOTqI,IX B peByJI6TaTe IIpOIIyCI{aIIITIA qepeB nJIaBNIy Crl.JIbIIOrO TOIta,

IIepIIcr{Al,rrryJrflprroro r{ar}rrrrHoary rroJrro. cryuaii, paccMarpr,rBaorrr,ri,i rrai\rr,r,

.flBJr.seTcrr cDocro poga <o6paqclllrer,rD oTofo rrpoqocca.
Xora pacrur4pelure [JraBMbI i]a $pouroM, BAaJrr{ or uefitpanbr-roii l'oqHu,

Tar{}r{e rpe6yer or/IeJrbrroro paccMorperrlr.E, upn6.rruau:rcJrbrrar{ naprlrrra
,rBJrerrr{fl 6yge'r, [o-]lr,rAr{MoMy, c.rrcgyrorqcrl. Crtopocrr pacxrr,rpenr4a 6yger

flplr6ru3rrre.,rrno /1,R7- :5. L}c. O-rcrrs rpy6o BjleMrr pacrurrpolr,ra Molr{Ho

oqerurrr, ua (3,22),'lar. nar{ pacrlulpellrle RoaFrr,tnaor npn p} t, ro ncgy-
2

qzfi rrileu B trpaBoft qacrtr (3,22) 6y4et 1.lr{ n npn6;rzxenHoe Bbrpaffie-
Hue BrOporo trrrrerpaJra 6yger

tl$trxr- L,

,-{ + ^,-{++,
(3,40)

IAe C0 
- 

CpeArr.fifl TOIIJIO]la-fl Cr{OpOCT-b

Bpeua, ileo6xoALrMoc AJJtr AocrI,Ilr{e}IIr.s

n Ira.Ia.[rrrult MoMorrr -5.106.
xapar{repHoro l(Jrf rrocJrer,rartclr-

4IJ



MaJrr,Hofi craAutr BcnLImHtI paBMepa a-IO}-L}} crrt, ttopxgxa 102-103 ceg.,

tro IIOCnOJTLI(y Santlruecxu paC[trpCIII{e HarIlJIIacTcfl c MeHbIIIefi, {eu eo,

,cpopocrr,ro, ro 3ro Hl{ffiHllfi [peAeJI (n arou cJrytlns q>l),Becr,ltacyqe-
crBeHrro Jrl4rur, To, atTo pacmllpcHlle, I{oropoe }IcLI36e}I{IIo AoJr}I{Ho Bo3}II'IK-

Iryrb Ba dlpou.rou yAaplJoft B6JIIIrI, Moll{er o6'r,ng}rnrr {arr paorul{peHl4rl

o6,nacrra, Bauqrol,i BcItbIIUItoii, BoSIIIlItarcII{efo oAIIOBpeMeIIHO C ee BoBIO-

palrueM (ouucaHue sroro .aBJreHtrff cM. [20]).

Our. 14. Ilpra6luautemunt teoper:f"t:r.#frf..-"o reMreparyprr co apeMeueM

Haxoueq, Molr{Ho upu6nuxtenrro HaMerrrr}, xoA zBMeIleHr{.fl TeM-

tr e p a r y p br Bo BcubrrrrKe co BpeMelIeM. lae (3, 23) [Jrfi 'trepBoft {aau
cffiaruff cfleAyer, qro

r - be\',12 Qr- tro)l)'t', (3, 4L)

a BareM 4.na ntopoft (pacmzpenue), corracHo (3,40),

? - t/3p (t,-t,o))-'t", (3,42)

Tari rrro rroflyqaercrr xo4 ({ur. 14), cxo4ur,ri,i c xo[oNl Itpmnofi .rlpltocrlt

Bcfibrrrrnr{ (y'3p npuuaro paBI{rnM 1, no ocu opAlrHar orJlofficllo TlTo a npo-
!r3norrblrbrx eAI4rIIlI{ax, roalrru - xoA corJracuo (3,4L), a Hpyrr(Ktr - co-

rrracrro (3, 42). O6;rac'rr tr- trox | - ncpexoAHafl' coorBercrBylotrlafl
pa3BI1rI{IO II cToJII{IIOBeI{I{Io yAapHLIX BOJIII, IAe TeMIIepaTypa peBI{O w

Hparr{oBpeMeI.IrIo BoBpac:rae'r (oruealeuo uyEHTzpou).

Tanuu O6paaOlr, MbI IIpIIxOAI4M It CneAyrOqeft {uaz.rccnOfi }IOAeJIr flBJIe-

rrr{.8 Bcnbrrrrex. B peayirbTaTe cnoeo6paanbrx rtrEpoAuual{fiqecxllx 4ntrmeur,rfi
cr{JroBbrx rpy6on r4 pocra rroJrfl rlflrerl BoBHtrHaeT rrcfirpa.nr,na.a roalHa c cuJrr,-

uoft xouqenrpaqueit (rpa4lrenroin) uo.nn Boltpyl uee. 3ro BLIsbIBaer 6nctpoe
(uopa4na ceHyu4) ciltarrre rIJraBrIr,I Bor(pyr rreftrpanluofi To'1xtr, I(oropoe

lprrocragaBrruBaercfl pasBlrBalolqei'icx upz clr{arl{I{ y4apuofi soilHofi Ha pac-

4 ItsB, ItpblMclc. o6ceprar., rorr XX 49

T
7'r/ol2l

I

i



crofl:umur <-10 nil or Hefirparbgofi ro.rnu. B uraaue ranoro paalrepa Bol(pyr
nertrpa,rr,noft ro.rrlr Aocrl,Iralorc.n oqeub Bbrcoxtre reMtreparypu -5-10 u;rn.
rpaAycoB. Ocrarruaa, 66nsma.s qacrb BctlbrmHlr; HaxoAflIl{afic.fi aa {pourou
y4apuort BoJrHbI, paclrrup.fl erc.fl .

To, uro ocuoBr{oe BbrAeJreutre aHeprztr[potrcxoAuT B orrerrb lrarort o6racr:u
(uenee l0rcn), Moiner o6r.scnnrr, rolrxyro crpynrypy oMI{ccrII{ Bcnbllrrex I4 oco-
6enr-ro flBJreurre (ycoB)), Bo3lrr4l{arcqlrx D rlepBofi, uaualtnoft cra4uz paaBtrTr4fi

ncnumcx [17].
Rnu4y roro, arro orlTrrarecHafl ToJrqa BctrbIItreH n Lo u nafiManoscuotvr

Hol{?rruyyNre (LaC) oqcHb ne.rruxa [10] (aro uanyvenue Mo]fier cosAaBarbc.E

roJrpno uepusepnftunu cJroeM (- 50 rc.M) ncunrunn), ylsrpa{raoneroBoe
r{BrryqeHtre, r{HTeHcuB}Io BoB}II{naloqee B lrer(oropofi o6nactl4 Me}r{[y Spourom
z nepurfcpneft, 6y4er BblxoAplrb Jrfirrrb Me[J]euno 6naro4apx 4r${yanw Lo

r(BaHToli. Hu ogua trB Harrrux cuenrporpaNrlr lre yHaBaJIa Ha rrpl4cyrcrBlle
B crrer1rpe Bcrrrrrlen 6anrlreponcxoro r{oHrlrHyyMa, qro ItoCBeHHo yHaBbIBaeT

rarlne ua cna6oe ralyuer-rre Lo.

Harua IvIoAeJrb ,rBJrelrIrfl Bofrrrmrttr [or(aSbrBaer, qro B c rI r,r m H a Ba BpeMfl

ce lHr43r{rr IoJr]n]Ia B OCrlOBHOM rrCilyCr(arb ]fiecrHoe tr3ryqe-
nrae (noauolnuo TopMoauoe) , uo ne Lo- z LaC-uanyqel'Ille, TaH I(aH fi{ecrxos
rrsJryrrclrr4e, BoSr.rtrHarorqee B (flApe) Bcrrbrrtrfilr (-1,0run), rAe reMleparypE'r

- 5-10 MJrH. rpaAycoB, cpaBr{r{reJrbuo 6ecupeuarcrBeHHo BblxoAnr Hapy}Hy.

Ha aro xte ynaBr,rBalor rreAaBrrre paHerrrbre r{BMepeHZ.rI zBryqeH[fl ncurrurex [21].
Boauolxrlo, .ITo Lo-uaJryqeglre Bce }Ite BbrxoEI{T zB Bcrlblltrrtrr, rlo SalaBAbr-

Baer (ru BpeM.rI 4z$Syazu Lo-xnaur:on), xor.fl trtaBecruo, trro lran6olree

anrtrBHo BcnbrmltI[ gefictayrcr rla D_-cnofi trouoc$epbl, 3a o6paaonalrr,re

I{OTOporO OTBOTCTBeHHO Cltopee BCOIO,,petrTIeHOBCHOe I'IsIyrIeHI'Ie.

Oxrl6pr, 1957 r.
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To,u XX, 1958 r.

JIOr(AJrbI{bIE MAII{IITITbIE noJIfl , TOIr]tAfl XPoMocOEPHAf
CTPITHT)/PA tr-T BOJIOITFIA B JII{I{III{ I{"

Il, .ll, C tn,e tt a,tt,oa

13 rrepnr,rx rraparparlax o5cyxr;larororr RorIpocLr rrr6opa rrrIpLrur,I r.ro,qttoti lqerlr
orrcnrpolparla rrpu Ba[rrcflr ]ratflrrrlil,r\ rrrr,rcii il ]te1'ol{tII{a ytrera llts\IorIcIllI,I cr]eroBolo
rro.r.o-Ha, lra/(aiorr{cro rra (D3V. ll uocne,lyroulrrr rraparparfar orII,Ic6rBaercl oSquii xapaltrep
Jror{airbll,rx uo,loi.i n alitrrBiroii o6.,rilorrr u oirpe;(e, r,rol'cfl BaBrrcrlrIocrl Iri{AiI ltouItoiI o'1'py1t1'ypl,r

loBcl)xrroorrr Co;rrrrqa D .-rlt!IrI-r, [Io t'I opttcLrrarlr.rlr BoJopo;UILtx lJoiroiiolr ol] JoRa"'IIrlrl,Ix Mar-

1rl,1rlT,rx ro.ucii, iia6.rno;(acrILIr IIa )rl)oDIIc (lo'L'i.ro{epr,r.

tI:l pacc,rrorportllrl .\IaropIraiIa IIa5JIIol\etrr'rii )'cratran.;rIrtsacrcfl ciIeA)rroJqee:

1. Iigrlqeu.rp:rqrrfl or{.rrrrrrt,rx Jrortairr,lrr,rr tro;icii u 6o,rn,ulrx lopl{ilotITa,rrLlllilx t'llaAl{err-

TorJ rro.:rrl r1.\{oor r'rcoro ri oSracrl,I rlcrr(rt)I Ber]rrqfi]I rI xuocrol]Lru IrITIIaIIII. l] croi'i oS,ilacrfl

ncrpcrlalorcrr rpal{rloIrrLI, [l]cBbIILiitrouuc 0,1 ac I t;n,
2. l,Isncnorruc ila.r.llrrrlrofo fio,irrr i'.o l]l)er{ollctl B o6Jac'rll IIy"rleBtrx ",rrtrtrii noln ua rtpaIo

NIafru.ITrrrix o6,,racrcii oocral.'Irrcr t0-') er: lcr:n.
3. [)pucurarlr.lrr rrilrrn\ Bo;rotiorr rorlrtoit xpo-\Iocf oplroiir crpyrllypr,r fipor{tjxoillrr B lra-

rlpallJrctlr{fl, Ilcl]flerri(r4riy,,rrlprlorr t13o|a)rcoarl, T. o. I.]Jo,-IL clr"rloBl,lx.]runltii ltaltrt'tTlIolo lroJrfl.

<Xpouocr!cpur,IcD rrorol{r,r, o6paeyrorqnocrl tryrc.u opIrerITauIIrI rIa"rlIJx Bollopo/IIII]rx Iloirol{ollt
ooeAurlrror o6.rracrr irarlrrrrl{r,rx rro;rcii oo;ruc.lrLIx rIflTcrI c, lIporr{Borro.uomrroi,r rIoJrnpIrocrlIo
(crr. r[rrr. 8- I I).

4. Ha6;uo,qaercrr rrpycrrafi crpyr{rypa <xpouocr}eptrLlx) lrorolioB, rtoropafi yr(a3lrBaer
rra frpycrryro crpyr{rypy MarrrErrroro noJrfl II Ira fiposrlltHoBei{re eic B o6Jracrb nopolrbl.

5. CyqocTByroT (xpoMoc(Iteprrbre) rloronrr, coeArrHtrrorque rIflTIra trporIrBoIroJro)nHhIx

uonnpnocteit paaHbrx rro,[yilapni.i. Ilpo:rnxterllrocrl artrx l]oronoB Aocrr{raer 300 000 r,nz.

Onr ynaasrnaror rla rralrl4tlue lrarr'rrtuofi cBtlsr{ rrflTelr pa3lrLlx rroJlyllaptrt.
6. O6uapymeHbr M&rrLro tsr{xpr a xpoMoc{repe (cu. (rrr. t2). Cyllecrneufloii oco6er-

rrocrr,Io orrx o6pa3oBarrrrft tlBirfrercrr orcyrcrBr{e rroA Irrr}rtr Jror{aJrrrroro rroJr.E B {oroc{repe.
Hauprxenuocrs rroJrrr B tlApe xpoilloc{epHoro fltrrlla, oqerregHafl [o BtrxpeBofi crpynType'
oHas6rBaercfr nopflg(a 10 ac.

7. JloHatrrrr,re r{arrrrrrrrr,Ie rroJrrl Nroryr frBJrfrrrrcrr (qeETpaME rlprTfl}r{eutrtrD axTtrBIrr,rx

upory6epauqen.
B, BonoRtra s6r:o:ar- crrJrluoro rIoJrE lralpaBJrerrlJ BAoJIT cIrJIoBLrx Jrulrtrft. C ygareureu

oT MarHtrTrIOfO qerrTpa yBeJrEqEBaeTcfr yroJr rlaHJrorra BoJror{Ha K JlIlHtrtrM xpouoctfepnoro
Iroror{a, tr rra Hparo },rafrrtrTrroii o6nactu BoJronlro pacrroJraraercrl fiprrMepuo rreptrcl{AtrIty-

Jraprro ctrJroBt,rM Jrr{lrrrrM. MexAy [ByMfr crJrr,r{r,rNru rroJrrrMu trrrot'fia BoJroI{[o 3aHEMaeT

DepxEee rroJrox{enr{e n apo.ruoft crpyxrype ilrarrrtrTr'rr,rx no.ncii, qro tro[TBepEuaer rrccJrcAo-

sauzs Ee6mora [3]. OAuaro Bcrpeqarorcrr BoJror{Ea, rrBJrrrrcilIrrecfl, [o-BtrArrMoMy, nr'r6po-

caME, noropr,re flepecer(aror rryJreByro JrtrEuro MarrrtrTrroro troJrfl [oA rrptrMLIM yrJroM (cM.

{zr. 8 u 10).

LOCAL ]VIAGNETIC FIELDS, FINE CHROX,IOSPHERIC STRUCTURtr AND
FILAMENTS IN II", by V. E. Stepanou. - In l,he first $$ the influence oI the entrance
slit rvidth and variations of Ure radialion fiux on the records of weak magnetic fields are



discussed. Furthcr thc general character of local fields irr ar act,ive region and its connec-

bion with the finc chromospheric structure in I-Io and rvith the orientation of hydrogel
filaments is described.

The considcration of observational data sltorved:
1. 'I'here is a conccntration of strong looal fields and large horizonl,al gradients ill

the region betrveen thc lcader and follou,ing spots. In this region gradients exceeding

0.1 gs/km are found.
2. Tho variation of l,hc magnetio ficlct rvith tirnc in thc rcgion of (zero lines> of field

strength at the edgc of magnetic regions cquals 10-3 gs/sec.

3. Tlie small filarnents of fine clromosphcric sl,rttcture tcnd to situate in direciions
perpendicular to isolines, i. c. along tl'rc lirres of force of the tnagnctic field. <Chromospheric

streams>, rvliich are folncd as a result of the oricntation of srnall hydrogen filamenl,s,

conncct the regions of thc magnctic fields of sunspots of opposite polarit.y (fig.8-11).
1r. A stratificcl sl,rucl,urc of <chromosphorir:> sl,rcarns is observcd u'hi.c]r reveals the

stratified structure of thc magnetic ficld ard its penetration into lhc coronal region.

5. 'fircrc cxisl, <chrornosphcric> strcarns rvhich conncct spots of opposite polarity
of different hcrnisphores. 'Ihese strcams oxicncl up to 300 000 km. Thcy shorv that titere

is a kind of <magnctic conncction) bel,r,ccn lhe spots of diffcrelt hernispheres.

6. Srnall eddies havc been found in lho clrrornospherc (fig. i2). An essenl,ial pcculia-

rity of these format,ions is the abscnco bcncalh Lhcm of a local field in thc photosphere.

The field strcngth in thc centlal parL of such a <chromosphcric spotr, estirnatcd from
l,he cddy structure, is oI Lhc order of t0 gs.

7. Local magnctic fioids nray be <coll,cls of atl,ractionr> for activc prornincnces.

8. Filamcnts noar a sLlolrg fiold alo dirccl.ed alorg the lirrcs of foroc. With increasing

distance flom lhe nagnetio ccltol thcrc is an incroase in tho anglc of inclination ol thc
filament to tho lincs of {,he cirromosphoric stream. At lire eclge of thc magnet,ic region the

filaments arc al:out perpendicular to thc lincs of force. Ilctn,cen trvo slroug fields the

lilaments sornetimes occupy an uppol position in the arc stmcturc of rnagnetic fieltls,
in agreemcnL rrilh Babcocl<'s lnvesligalio.ns [3]. ]Ios'ct,or filarnents arc observcd, rvhich

are cvidentlv ejcotions, rvhioh int,ersect thc zoro line of the uragnctic ficld at an angle

of 90' (fig. 3 arrd J0).

BBEIIEIII4I'

Ha6;rro4errr,rrr cJra6[rx Nrarrrrrrrrbrx rroJloi.r B aI{TrItsIIbIx o6lacrrrx Co,nut1a,

o6cytrt4acllr,t0 3ACct,, 6srrlr rtoryr1cllbl lla coJllrcalllotrr rlarlll'ITol'pa{c c uan no

o6rtl6pb 1957 r. -. lopldol( nIaltcllgaJlLltoi,i coJIHc'IIIoi'i Acflrerl,tlocrI4.
To.rtrocrr rrpJ,r.6opa Lt lJlrrcpBaJr rrglrcp.florroro rIoJIrr NIoI'yr II3xICIr.flTLc.fl rro

TncJraprrlo Ha6rlol{arcfln. Ilopor aryBorBr,trcJlr}iocrl{ }Iarirr,irorlla(ta uplr xopo-

ilcil rpOBpatllloorl,t arlloC{opbl coCTaI}JLfl0rr 0,1 ac (cpc4HCO HBaAparllqlroo yI{JIo-

pegr4g). Martcr,rlranr,rrarr BeJlrrrrr,rlra pcrrlrcrplir pycr\,Ioro noJrfl 3aBlrclrr or lrtl6opa

JruHUti Irol.Jro]IloEtrfl, [tr,rp]4]rI;I BXOAHOii [{CJILT CIIOI{TpOrpa+a II I]II,IpI{H MaIHpI-

Torpa$a, or llactirra6& Bilrrrrclr (neru.urrrr,r ;/criJIcItIrIfI) I,1 or lrrupl4Hr,I /llrarpaM-
uoii ronrbr Barlrlcblllaloqcro IpI,I6opa. Marrtr,irorpa$ pa6oraor c Nlo/tyJrrrropoM

npyrouoii roJr.sptraa{rrr,i, cocrorrlql,l\l ]rt nJIacrI4riItI,I HpI,IcraJIJra 4rarr4por]oc-

{ara alrruorurtr, BAoJrr, rtprrcraJlJrorpa+r,rrrccrtofi octi Itoroporo rlpllJlaraorcrr

uoilepcl,rcHrro c rracilorofi 125 etl, )-3,6 16 SqrdrcnrnBr{oro rrallprr}Itelrtrfr, 117 rt].r'

KOJIfl, "flIlJIrrIOtqCrOCrJ alraJrr,rSaTopoM, pacrroJIolHcHHbIl\I IIOrocpoAcTBeHUO repoA

rqeJrr,rc cl1or{rpol.pasa.
B cu,ty nr,r6opa rar{oii orrrtrlrccnoii cxcuDr MoAyJrrrropa I,Ialloprrt)rcfl roJl6l{o

Ilpoel{ql{rl HaIrprIHc}IHocTrI MarlII,rTI'Ioro rroJlfl Ha Jlyll 3pcrlIIrr, lt'. O. npol\oJlb-

rrafl cocTaBJIflIOIqafl MarHI4TllOrO nOJIfl:
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H,: If . cos T, (1)

rAe T - yroJr MeE{Ay rropMarrE,ro fi noBepxHocru Connqa z .rryqoM 3peHtrE,
H - neilu-rwHa Haflp.s)fieHHocrr4 MarutrTHoro uoJrrr.

Bsr6op BbIcorLI r{eJrI{ rtp14 Barrracrr Marrrrrruoro rroJ]fl r{Meer cyrqecrBeu-
Hoe BHaqcHue. tlem 6onrure Bbrcora rrleJr[ crrenrporpa{a, reM Bbrlre [pe-
Aenr,Ha.fi .ryBcrBureJrbuocrr, uaruurorpa$a, rlo reM Merrbrrre reJltroMerptr-
qecxoe paaperrreHue[1-3]. B cn.san co Buarrurenruori sarpysroft Earuen-
rroro reJrecnorra Marepzan na6nro4eurft, o6cynr4aeurrft a,qecr, rroJryqaJrcfl,
HaK IrpaBuJro, B To BpeM.fi, HorAa sHarrr4reJrbrro yxyAmaJlucb ycJroBtrfi
ra6nmgeunfi u 4pontauue B cpeAr-reM cocraarsno 6". Iloerouy flprr Aua-
Merpe nso6parxenua Coruqa a 20 c,+t, Br{cora rrleJrr{ He 6pa.nacr r{enr,rre
L u,n, T. e, onoJro 10". lenuouerplrqecxoe paape[enrre Haprbr MarHETHbrx
uoneft BaBr4cr{T rre roJrbno or Br,Icorbr rrleJru. IIpu npanrnrno nrr6paunoft
cxopocru Bafluctr{, B coorBercrBI4r4 c nenl,t.rl4uoft nooro.gnnofi BpeMeHE
uaruurorpa{a, paBperueHrre 3aBr{cr{T rr or paccrorrHlr.tr oAHoro paBpeBa
troBepxuocru Connqa or Apyroro. Ourrr ua6nrcgennfl rroxaaaJr, rrro rrpu
SaIIUCflX IIOJrfr B I{errTpaJIr,Hl,IX aIaCT.fiX Ar4CHa IIpII [epeXOAe OT OAETOIO

paspesa K [pyroMy xopomafl rrpeeM0rBeHr'rocrb B Berr{s[uax [oJ]s rrpE
trocTpoeHr{tr HapT r4MecT MecTo, ccJrff paccToflHr{e }re}r{Ay paspesaMr.r Ire
trpeBocxoAzr 25". C'rpyHrypa iloJrfl rroJrHocrr,ro reprrercfl, ecJrrr paccro.flHu e

oAuoro paapeaa or Apyroro 6onrure 50". I{aun 6rrlo npranaro paccrox-
Hue MemAy noclreAoBarerrrlrr,rMr4 paBpeBaMr{ noBepxuocrz Connqa n 27" w

s oco6euHo r{HrcpecHbrx yqacrxax Cotuqa 
-LBu,5. 

Taxun o6paaonr, rerrro-
MeTpzqecHoe paBperneHuc aannceft MarHurHr{x uorcft, trpu cMeqeHEE
rao6parxer.rua Conr-rqa Ha tr{err{ c[er(rporpa$a uo cnJrorreHtrIo, upu6lr,urneuno
COCTABT'TET

10" X 13',5 -27".
s t. BbIEoP IrrrIPIrI{bI BXOAITOff rqEJIrr CTIEnTPOIPAOA

Bu6op rulrpr4u rqeneft 14 tlpoMe)fiyrotrHort 4ua{parntu uarunrorpa$a
oflrcan B crarbe [1 ]. TaH HaH Br,I6op orlrtr]IaJlbHoft ruupunr,r rxopuoft rqenn
crrenTporpaSa npu Banl{crr i\[arunrHrJx [oJrefi orflrl.raerc.fl or nrr6opa [Irpr{Hbr
qeJrr4 l(Jrfl cfierrrporpa{ra.rccnrx pa6or, ro r\{L,r rroBBoJII{M ce6e nparxo ocraHo-
Brrrr,c.rr lra DToM Balr{rroM Borrpoce. 3ro paanuur{e BbrBBaHo reM, rrro rrpl{ ctrertr-
porpa{nuecnux pa6orax (qyBcrBirreJrbHocrEro) crexrporpa{a ao.raercrl ero
paapemamrqarr ctrJra. ,(na .rynctBl{reJrbr-rocrl4 I\{arH[rorparfa xporue onpeAe-

nennofi BcJrr,rrrr{r.rbr paBperuarcu{ei,i cunr'r crrerrporpa{a, qarouleft neucnarneu-
urrii raucrpylreuraJlbrirbrrtn ouru6xaMr{ Ko}Iryp m,rtemfi" [orJrolqeHl{.fi, Ba}r{Ha

r{ .flpnocrb cncr(rpa. flopor aryBcrBrdreJrb}rocrl{ r{ar}r[rorpaSa terra BbIIrre, aIeM

6onrrre orHorxeurre rroJlear-roro cI,rrHaJIa H rlryMy. Paccuorpum, KaH I{3MeHfi-

eTcff 3TO OrlrolreHr4e B SaBlrcr{Mocrr{ or rrrr{pr{Hr,r BxoArroft qeJrl4 clreKTporpasa.
Beilra.rvna rioneanoro cl{fr{aJla rrpl{ AaHHoM I\[arHI4THoM [oJ]e oupeAeJrflercfl

npyruanofi nranralr florJlorqenr{fl, rurpr4Hofi nxo4noit qeJru clentporpa{a u
ruuplruofi qe.ru r[o'roincrpa Ivlarul{rorpa{a.,(efictnutenr,Ho, BeJluquua 3alrrrpld-

xoBarrlroil rrJror{aAKrr (Srzr. 1) orpeAeJI.rIer no.nesnsrft cldrHaJr:

LJ.:c.8.tgo.Asr'Asr, (2,
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rAe b - cneqer-rrze HparUHux HoMrroHeHT

Ar, * mtrpr{Ha BxoAr{ofi nleJIId crlenrporpa6a,
Seex[aHoBcnoro pacqerrJrel{I{8,

As, - mnpurra uleJrrr {orouerpa

(rnr'. 1.. Cxclra paculelrJrcurr,t.\ t(oM noriou'r' rrl)ll
n polo,niuorr erlrtfrottre Ilcor,ta t I a.

482 * illrprrrla r(eJrrr r{arunrorparla; 0 - ytoJr, onpefle-
rtrroxlrrit r{pyrrrBlty fi olrrypa JIIIHI{I{ [oI'J]oulerll1,l.

I I cuana,'l

lI wyr,r

0 0,/ 0,2 0i 0,q 0,5 0,6 0,7,a,v

(Dnr. 2. tr{arvreueuue usreucursoctet
cLlrEaJIa 'f 

ItryMa -B 3aBtrCtrMOCTtr OT

mr4pu EEr BxoAHorr.. qeJrtr cfler(Tpo-
rpaQa.

Cnnomuas Jrr4ErrE--r4aMeEerrrre [oJre8lror,o
ol,IrlraJra; [yEHTupuaE - rtryMa.

4B

0,f

0,//

0,2

MarHurorpa6a, 0 --yroJr? olpeAennroqufi Hpyrzsl{y Hor'Irypa ilI4ldur. rrofJro-
qerrtrfl B ero trp.ttMoJrllEefiI{oM yqacrKe. l4z (2) cJreAyer rlro c yBe,rtrqe-

r{ueM As1 A1 ynenrurBaerc.rl. O,quaxo pocr'
rlorreSrroro curHaJIa rrpo4cxoAl{T Ao orrpe-

,4eJIeHHOrO [peAeJra, a 3areM olr yMeHb-

rtraercfl c yBeJrr[arer{zeM asl rro roft trpzqu-
HO, rrro HarrfiHaer rraAarr paSpemaloqag
ctrJra crrenrporpa$a u tgO 6rrctpo y6blBaer.

Ha Sur. 2 upegcranJreHa npuBafl trBMe-

HeHr{.fl 41 n eae[cuMocTtr oT rrrr{l]zHbr rqeJrtr,

pacoqtrrauua.fl AJrrr tuttrnu Fe 15250 A lrr"
cnenrp or p aS a Ii pr,rrracx oii a crp oSu Br{arecxofi
o6cepna'rop:uw[4] rpr pa6o're B rr.flrol\{

rrop.fiAr{e clexrpa (rr.rnefiuaa Arrcrrepcr4rr
5 tv,;t-lL). flo ocu a6cqucc orJrolr{eHa Be-

JrtrrtruHa As, n unanlrMerpax, tro oc?r opAu-
nat A.I B ycJroBur,rx eAur{rrqax. }tax rn4uu,
uaxcunaarsr-rurr? uonegurrft crrrHaJr I4Meer
Mecro rpr4 rrrrrpr{rre nxo4,oft rtrerrr{ cnerrrpo- ;1fl;j;rr'}'"f;iffffls".%"rtfi#-rpa{a purr,r r{enr{ c"."rpo"lpufuu. HpV+-

Asr- 9,41 **. r(oM orMeqeuo Mecro ua Hpunoft'

o4uaxo c pacur{peHr4eM qerrrr pacrer ;""?;;"'ffi#TH?trr+r-'iiff. lt"T-
CS0'IOSOft trOTOIt Z COOTBeTCTBSHHO O6rqnrt ltanr'soft mrrprrue tr{eJrrI'

{ororox froroyunornn:renefi; oAr{oBpeMeHHo
pacrer, rtan rtopeub xnagpatnufi r,ra cBeroBoro rrororta, BeJrr{qrrHa trx uryMoB.
Boapacranze uHrerrcr4Buocrr4 rlyMa c pacnpbrrr{eM rqeJrtr clexrporpa{a [peA-
craBJIeHa Ha roft rxe Surype nyHr(Tr,rpHoft tta]ts,ucft. tr4snrenenue orHorrreHtrrr Be-
.rrutlurrbl troJreauoro czruaJra H myMy AJrr rrcloJrbayeMoro clonrporpa{a upe4-

/,0

/,/

/,2

/,0
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craBJlerro Ha {trr. 3. Mu BtrAuM, qro ManctrMaJrbHarr qyBcrBurerrHocrb MafHtr

rorpa{a (noauorxnocrr o6uapyrxl{rl trpeAeJrsno cra6sre nona), coorBercrBylo-
rqaa naz6onrruefi Berzrruue ornolrreutrrl crIrHaJIa K rnyMy, trMeer Mecro rlplr
rrrupzHe nxoguoft rqeJrr crexrporpa{a

Ar, -- 0,30 nn.
Ha {ur. 3 xpylnHolt orMer{eEo BuarreH[e omroruenufi c[rIIaJIa rt ruyMy,

coorBercrByroqee rropMantuofi mzpuHe rqeJII{, panuoft 4la Hamero cIIeH'

rporpa$a upr pa6orc c peuetroii B rrflrol\{ ropflAr(c grs ). 5250 }t0,07 **.
Taxum o6paaou, flpr pacuupeurrtr BxoAHoft rqe.nu or HopMaJlbrrort urupnur,r

Ao onrrdlraJrsuoii npzr uaMepeHrrtr r{ar}rr{THr,rx uo,nefi, syBcrBlrreJrr,}Iocrr, Mar-

nur.orpa{a Boapacraer IIotIrlI B ABa paaa. Bce Barlrlctr MarIIuT}IoIo IIoJIq,

AeMoHcrpzpyelrrrc Hnlr{e, 6r,rnn cgelar-rbl rlpn orrrl{r{aJlr,Hoii urupllne nxoAuoft

rqeJru, panuoii 0,30 nat.

$ 2. JIOITAJILHLIE IIA|HI'ITI"IbID IIOJIfl A[(TIIBIIOII OBJIACTI4

Itan nanecruo, qyBcrBrreJrr,Hocrr, IlarHrlrorpa{a, nr,rpamenllafl, Harrpu-

Mep, IIa AIrarpaMMHoI,i nente B tllrJIJrlrr{or]lax Ha raycc, Baructrr or BeJIrIqu}Ibr

cBeroBoro rrorona, rraAaloqero na (DDY. IIpn nalreperrutr r{arutrrtnrrx uonelt
Ha noBepxuoctu Coruqa I{BnIoI{cHile cBcroBoro rloroxa, rlaAalorqero ua (D3Y,

lpolrcxoAlrr oT cJreAylon{r{x npr,rarlrH: Bo-rrepBblx, oT zsMeHeIII4tr llpospaqrlocTr4

aruocscprr r{ rIBMcrrcHI{.fl BerlurHoro paccrotlHi,ra Connqa, Bo-BTopbIx, or rro-

TeMrreHlr.fl K ltpalo AlIcIta Conrrqa tr oT IrBI\IuIICHILfl I{oHrypa JILIHtrLI [pI{ [epe*
xoAo or Ilerrrpa n Hpalo tr, B-Tperr,r{x, or tIpnocrl'r o6paaooarlna ({arter,
rrflrrro, rporoc{epa) u or Sopurt Koltrypa ;l.antwfr' B srllx o6paaonaunax.

Haur npn6op [oxa He r{rrecr aBrotrlarr4rrccnoii: xol,tneHcaqllu Ba I{BMe}Ie}I[e

cBeroBolo rroroxa, rraAaloqcro ua @0Y. floarouy AJI.fl yqcra rilvtttlrfl rlepBrilx

npllqtrrr rrpor,rsDoAluracr na.nlr6poBxa aIyBcTBI,rreJ]bI.IOCTU UpU6Opa B HaqaJIe

rr B r{orrqc Barruc[. flpn npo4oJr]nrrreJrlr{or1 BaIrI{cI,I rta,nlr6ponna npo[3BoAi,J-

,nact 6onee AByx paa. florrpanHa Ba r{BMerrerr[e [poapaquocrrr AeJIaJIacb rlyrel\r

uuTeprroJr.qtqlIu. ,{,n.n BBeAeIItrfl [O[paBItr,I 3a BJIIIIIIIIo ocp$cnra rIOreMIIelIu.a

n Irparo rr rlaMerrL)urro rrolrrypa Jrr4rtrrfr- rrprl rrepo]Icrqclrl,rl,I rro Arrclty Connqa

IrLr [oJrbaoBaJrtrcL rparfr,rnou, rrpcAcraBJre]IIlbIM rla $r,rr. 11. Ha rpa$uxe uo

ocu a6crqlrcc orJroi{teno paccro-aur{c or LIe}ITpa Atrcl{a Co.ltrqa, no oc[ opAll-
Irar - 

rrvBcrBrdroJrbnocrr, IrarHlrrolpa{a. 3a oAI,IEtrI{y rrpll]Iflra tryBcrBpIrcJIL-

Hocrb r\{arHurorparfa B qe]Irpc Auclta Colr'rua.
lpa{uH, trpeACraBJrc}l}IbliA Ea (tlrr. 4, 6r,r;rr lo.rry'rclr rlyrer{ rpoBeAoH}t.rl

HaJrrr6poBnlr uplr6opa [o JryqeBbrtrr cnopocrrrx{ Bpalrlerrllfr Cotuqa Ha paBrIbIx

paccrorrrrrrflx or rlcHrpa A14clta. OtoT llero4 xa;rur6ponxlr AJLrI qellr]la ALICHa

Co.nnqa 6r,rr onucau B crarr,c [1]. ]taH B?I/(IIo lIl {r,tr. 4, 1;1pu [epcMcx{c}Il'12

o6racrn Barrucrr or r\errrpa rr nllaro qylrcrBllreJlr,rrocrL Marrrlrrorpa$a ua4ae.

IrorrTlr B ABa pa3a.

Ha {r,rr. 5 upeTlcraucrra Hapra rlraf}rrlTrroro rIoJIr{ BHarLrITcJrbIIouo yqacrr(a

[oBepxrrocru Co,turqa, BanucaHHafl 74 ceurn6pa 1957 r. BeIlr.ruua Harlpfl]r{cH-

HOCrr{ rlrarHr,rrlrofo rroJrf pcAyrlr4poBar{a 3a I{slvICHerIue trpoSpauEocrll arMo-

c{eprr co Dpcr{eIrct{, Ba rrorc&rHeurre H Itparc r{ LIaMeHeHI4e HoHTypa JIuHrIlr or
rler{rpa H r{paro Conuqa. Ha Hapre [pcAcraBJrelro rroJ]e AByx aHrr{BHbIx o6Jra-

cTeii B ceBepHoM ,r IolI{rIoM rloJlyurapI{.flx Conuqa, I{oIAa arr,r o6nacu{ BrIIIIJII
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rr3 qcrrrpaJrbrroft Bolrbr. i3Aocr, tnc AJr.rr opr{crrrr,lpoDnr,r HaHeccHr,r ,rApa nflTcrr
rpyln r4 aalraArrr,rr,i Hpai,i Ar4cira ColHrla. I'c;rr,roucrpnrrocxoc paBperrcHtre
aroft xaprr,r B Iler{rpe r,r rl Bocroqnofi.racru cocraBJrfler 1"0X27"; B BarraA-
soft rracru 

- t0 X 13",5. [4aorayccbr, r, c. J]r{HrrrI panuofi rrarrpfl}neHrrocrr,r
(tourrce, upo4onrtroii coctannaroqeft Harrpfl)r{crrrroortr r{aruprrrroro norn),
IIpoBeAeHrJ qepeB 7 ec (nyunrupur,rc nr,rur,ur) v arepets 5 ec (cnnomur,re
tmuuu). O6nacur BamxaJl,rBann,rr upr,r6opa rprl II;>35 ?c orMeqorrbr roq-
I{aMIr. }Iylenan il:u,firrrr rloilfi npoBcl\ena ir{r,rpr.roii llrnraeii. Cneurtrc o6nacru
o3Harlalor lolr{Hylo rIoJIfIllIIocTb l,rarHrrTrloro rloJr.fr; T0]rrrrrro -- ccBcpr{yK)
rIoJr.trpHocrr,. ll(rpuax [yHnrr,rpHar{ JrrrHtrr.s o6oBHa.raer Dr{Barop Coruqa.

Marrrrauroc rloJre I{r.r0cr cJro}nI{y}0, t,IHot ocDflB}rylo t{ My.rrr,TrrnoJIflprryrc
crpynrypy. .(a[re rpytlltbl rltrrc]r, n.iraccllrr]n4upy0]rr,re nan 6r,rnolrflprrr{c? r{a6
[paBl{[o, rrM0ror ilryJ]-bru- lyfucmlanennocmt
IIorlfrprryrc crpynrypy rro-
r(aJlLllbrx nonofi. Ouar.ir a

CIIJIbH6II{U JIO I(A JII,1I]rII{I4 IIO -
Jr.trrrr4 rr c 6orruul,rlrrl r.pa-

ArlOlrTar{I4 rlanpfl}I{err}rocTLI
ItoHI{crrrpr4pylorc.s n6.ru,rar,r

IIf Ter'r u npcr,rr{yrqocTBoHHo
s o6nac.r'r,r Melr{Ay rrrrr}rar{tr{,
flo.rur Boor'lta n6raeu Ro-

nyqero rrflrHa, Ha paccrorr-
rIr4LI, paBrrot{ B cpeArrcll
20-30", Haxol[rrllcfl o6-
JIaCrb rrlloTuBotroJlo;nnor,i
rroJr.EP rrocT[r c rraIIpfl]r{eH-

,aoz4um1zpapa

Iroorblo noirfl, l(ocrl.iraIorqeII irepolgro rlccrroJlbr(o corerl r.aycc. Marg1a.urr,rri
IIoroIt, I]poxol{flrqlri,i.rcpce or/Io,T6HbIo yuacrnl4 JroI{aJrr]t16rx no;noii, rrl{oer
BcJrr[rulrry or 1018 no 1021 nnc.

Be;r-tl-rnrra 7I{o xlarul,JT}loro rrorolta, npoxol(rrurcro ucllo3 rrflTrra, rr3r{e}rrlcrcfl
B cpcAlroxr or 1020 go 1022 "u,u,c. frln cpanrrelrlrrr yriaxonr, rrro rro r{Blrtcpcrlr,rflr,r
Ee6rtona [3] o6u1,rii nrarnr,rrurri,i rolrorr scoro Cor]rqa, n JroIlI,roA M[rr],rxrvrra
AerlTerll,Hocrr,l cocrallJrtlcr 1022 anc. T3 Tqarrneiiurcrr BairtHo yLrrauoBr4Tb, rrr3-
JItrIoTcrr JIrr oTl[CJIb]rblc o6nacrlr C JIoHaJrbllbl],ri,r rroJLsrlrr rrfrrrra]rll ts olpo/\eJr01r-
noit cra4Irr,r I,Ix paBRI4.TrIrr [I lta]toBa lloJr]nira 6rrrs nanpt]ne]rlrocrrr a,Iarrrr,rrrroto
norfl, .11066l rlrlTrro craJro urr/{riur,rlr. Mr,r e[{o lro rroJryt111,q14 Tqocrarouno 6ont-
IrJoro ltaropllara, 'lro6u cyAlITb, It&Ii lIBtlorIfIIorctl t{ar}lr,ITIIIJc lroJrtr co Bpo-
lrer{cn{ Il paSrrblc llepr,roAr,r cyqccrBoBarrr,rfl aNTrrllHorir 06tacrr,r, I4ay.rgarrrt ,rrr.a
-flBJICIIlrrI y0JrolItHfloTctl BCJICi[CTrJ140 r,r3xforrcHTrrI upoonr{}I{ rralpfl}IterrHocrr,r
noJrr{ }ra Jlyrr BpeHi{.rr, rrpol{cxoArrrr{cro r,r3_Ba r}parqouut Co.rrrrqa.

Xotg r'rauc,,oHIto BId/(a lroorofluHoro rroi.r,, ,oJIol{crr]rro ,pau{o}Ir,r.fl r{oili0T
6r,rru paccutlTalro, Ilo yllor ot'o n (rnau.rccl{rr NrcrrflIorqer{cfl rroJrc rpoAcraB.rrrror
6onr,ul,rr: rpyArrocrr,r. I{a ocnouanrr[ ur{orcu{flxcrr y Hac nrarcpr,raJror] Mo}nrro
cqurarb,'rro n cJra6o a]trllrlHtlx o5.rracrqx, r'l(o rrcr 6r,rotporo lr3t{crrerrr{rl ltorr-
Srarypaqur'r rpyrr.lbl, pocra lrJltr paclaAa orAeJrrrrrbrx rr-flrcrr r{ orcyl,crrrvro:r
BCIIEIIIII{II, JIOI{aJIbHhIC r\'IaIHI{Tttble IIOJIfl U3l\[CI{ ftI}'tCf{ CpaBrrr,It,CJIblrO MC/(JIerr}rO.

(Dur. 1r. Izlauenerruc qyBcrBnreJrLtrocrr.i Marrrr4To-
rparpa n 3aBrrcrrMocl,rr or yl(aJrel{r{fl o,1, r (errrpa
Tllrcna C)olnqa yqacrr{a cr.o lroBcpxHocrtr, lAe iJa-

IIUCI,IBACTC'I MAT'H'ITIIOE IIOJIE.
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Ha Slrr. 6 upune4enlt rptr KaprLI oAHoIo u roro )fie yqacr6a noBepxHocrll

Co,nnqa (nu6pau Ha[6oflee (crox.ofiHbrft)) yqacror(), BarrurcaHHr,rc B paalroe BpeMs

c r4HTepBaJrorvr [pr{MepHo B oA[]I .rac. ttan r\rbr BrrArm{r BeJI[arzHa Harlpfi)r(eH-

HOCTT4 OATTOIO tr3 yqaCTHOB Cr,rJrr,HOrO JrOHaJrr,HOro rroJI.fl, pacIIoJro)fieHHoIo

B I{eHTpe I(apTbI, coxpaufler cBoe BgaqeHue B Teqegtre AByx C rroilOBtrHofi qa-

COB:

B 11h03'n MaKcEMaJrbEoe rIoJIe cocraB$frer 54 ec

D 12h01- )) )) )) 60 )

Dtu xone6a,,,", ,: ::;:;"-r, * n,,,"*. *"; 
'";;" 

Barlrlcen paBlra

*0,1 ec, Ho Bocrrpor,raBoAr{Mocrb rrpfl [oBTopr{brx Balrltc-flx SHaaltrTerbr{o IrtrEte

uo roft ilpuqlrHe, qro rpyAuo ABalr{Ar,r cAeJrarl paBpea rro oA]IoMy u roMy ]He

Mecry Ha troBepxHocrlr Co;ruqa. Bcer4a Boarrorrtllbr orltJlot'IcHlrfl IIoBropHbIx

paBpeBOB Ha 3", .ITO II IIptrBeAeT n Ourn6Xe [pI4 CoCTaB[Ie1,:1uuI fiapT MaIHIIT-

11oro troJr.fl O4naHo qeM MeHblre rIoJLrI, Ter,I tvreHlrre ourn6xa, BoaHtrr(alorqafi

OT HerrOBrOprIeMoCru paBpeBOB, TaIt KaH AJIfl A{aJILIX uOrefi rOpuaOutallur,rft

IpaAI[eHT HaIIpfl?IteHHocTI{ IIoJLfl o6r,r.Ino u]\{eeT BeII,IqtrHy IIop.aAI(a l0-8 ecfCU

rr r{errblrle. flOarOmy re trBMeHeIII{-tt, ItOTOpLIe BI{AHIJ ua {zr, 6 z upOzCxo4rr

s o6racru MaJrr,rx rpaArreuroB noJrf, peaJrbr-rbre. Ha {ur. 6, & Mbr BUAtrM, rrTo

a aaua4uoft qacrr{ Haprbr tr}reerc.fr Buaqr,rrerlHafl o6Jracrb c roxtl{oft rroJrfpHo'

crr,ro ta c rraflpf]r{erruocrr,Io or 0 4o 3 ac. flo ucreqeulul qaca era o6nactl aua-
r{rrreflr,Ho yMe]rbrrrrlJracb r{ paBAeJI[IJracb ]Ia ABe t{aJrbre o6nactr. B cpe4uen't

r{BrleHe}rr,Ie rroJr-rl co Bpet{eHeN{ 4na atoii o6ilacru cocraBJrfler

L0-3 eclcen.

Hax nra4no ua {ur.6, u, no,ne cenepnor,l [OJI-apEocTII paglp6grpal{fleTcfl It 3a-

rraAy pr crar-roBrlrcrr upeo6na4arorquru.

Ha nprane4eH[rr,rx Haprax r.ryJreBa.rr Jrlr}ilLttt IIOJ-IE Helpepbll]Ho MeHrrer cBoc

pacnoJlontelllrc. O6nacrb IIoJI.fl ,I3 oAHocBflanoft npenparqaoTc.rl B I\{HoIoCB.as-

HyIO r{ O6parr.rO. Xapantepno JM TaHOe uSMeHcHI4e BIIAa IIOJITI A;1s Bcex yqa-

crrioB IroBopxllocrll Co.ruqa, CHaBarb eIIIe rpyAHo. 3ta Snyxryal{Ll.E cla6nrx

uofrefi }ratlll eII{e HoAocTaToqI{o llSyqcHa, rIo BoSl[oHI{o, tITo aTo -flBJ]eHI'Ie cB.s-

Salro c [oJIeM cnopocreit Ha noBepxHocrra connqa.
MOnre'r BOBIII,IITHyTL BOrrpOC, HaCKOJILHO IIpaB?IJIbIIO HapTa OTpa]ItaeT pe-

aJIbI{Oe paC[peAcJIoHtIe IISJLE B I{cCJIeAyerlo}I yrlacrl{e noBepxlloctlt COnnqa?

Han uguCrruTc-q ItapTa, ccJIl,I yB9JIIIaIIIT6 IeJIlIoMcTpLIqec1Og paspelneHI{e?

Ha OrOt Bofipoc MO]IIIIO oTBeruTL rax. B O6nacru Oqeub cla6rrx IIoJIeIi I1I ]Ia-

JIbIX IpaALIeIITOD HapTa [[arHI,IT]IO[O IOJI'I IIOTITU IIe pISIIeHIIT CBOeI1O DI{Aa I{

roJrE,r(o c 6orr,urcft rorrHocrLlo 6yAy, rpoBeAeHbl trBorayccbr. B o6'nacut me

crrJrbrrrrrx JroxaJrr;Hr,rx rroJreft rr oco6eHuo B o6racrtr Melr{Ay rlflTHatr{lr AJIfl He-

ItOTOpbIX aI(TIIBIIbIX l.pyml BOBIVIOII{HLI CpIJIL}IbIe OTI(JIOHeIlnfl B CTOpOHy eUIe

6Onuueft cJIolI{HocrII tr MIIOr.OcB.EBHocTII O6naCtefi. flpuuepOm sroro MO}IteT

cJrymlITL SaIIItCb IIOJLfI OATIOIO II rOI'O ?fie pa3pe3a, cAeJIaHI-IarI c paSHr',IM reJltro-

Merpr{arec11l4lvl pa3pclrcnuert (crt. {rar. 7, a ralufie {ur.8 crarbll [1 ]). floetorily

6ruxraftureft aa4a.reir frBlrrrercg. Barrr{cb rroJrfl c BoBMo}r(Ho 6onee Br,rcor(zM re-

JruoMerptrqecxr.rlr paspcrrreur{cNr. Honeuno, aTa SarrI{Cb AOJI}KHa 6r,rtr ocyrqe-

dII
dt-
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tDr.rr. 5. Itapra uartrurrroto rro.rrrr )rqacrna Co.rruqa, BarrrrMaoMol-o AByMfr ar{TuBirr,tulr o6nacT'autr.

CnJo[rHLIe JrilIlu],-I]BoI.ayccr,r, ilpoBcllcrrrrr,re qepe3 5 ac; ttyHxrlrptrr,Te - 
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crBJreHa fiplr oqeHb xoporullx arMoc{epHbrx ycJroBr{.rlx, To.rHo rar(xte ]\r}}t He

r{orrteM cefi.rac cHaBarL, Haxr4e uar6orrrune ropLIBoHTaJrbHbIe rpaAr4enTr,r Mar-

HlrTHOro [oJr.f, BcTpeIlaloTcfl Ha noBepxHocrtr coJrHIIa, oAHaHO ,3a Bpeilrfl sa6,nrc-

Aenufr, BcrpeqaJrlrcb raxrae o6.nacru, B r{oropbrx BeJII{qLI}Ia rpaqflel{Ta cccraB-

.rnna 0,1 ecfnn.

(Dr.rr. 7. 3arrucu Malulrruoro trorra B o6nactr Blryrptr rpyfltrbl,
cAerrar{Hr,ro npn paanori BLrcoTe I[eJIIr.

a - lprr h :30,,; 6 - npt h : gtt.

S 3. MAIIIITHOE TIOJID I,I TOI{ITAfI CTPYHTYPA XPOMOCOEPT,I
B JttrrHtrrl4 Ho

Paccuorpuu BaBlrcrrMocr], pacrroJro]neur[fl xpolrocr[epnr,rx BoJronoIr or
loHSurypaqr[r{ Marrlrrr}rbrx floJreii. IIpn erolr Hy]nrro Llr{err, B BI{Ay, rITo t\{Er

65r4crr [por{BBoAr{Tb cpaBHeHr4e }r HaxoAr{rE, cB-fl8r, rre}nAy o6paaorarurflNlll tr

-fiBJr0}rrrflMl{, pacfroloxeHHbrMz I'Ia paSrlrqHbrx ypoBHflx arluocqepr,r co;ruqa.
Mrr 6y4elr r.raxoAr{rE, cnaar, o6pagoBauuft n xpouocrftepe c ]\{arnrrrHbrt\[ rloJrei\r,

rrBilfcpfleMr{M Ha ypoBue {oroc{epu.
llperx4e Bcero Mbr trccJreAyetvr cBflBb rortxoft xpolroc{cpuoft crpyltrypbr'

na6lro4aemofi n nr,rnralr Ho, c noHaJrr,HbrMlr rIoJrflMI{. Heo4uortparlro MllortrMr4

aBTOpaMlI Bbrcna3lrBaJlacr, MrIcJIL, .rto na6nloAaeMafr o H* rounarl cTpyltTypa

xpOuOc{eprr, [peAcraBJLflIOil{a.B ynop.sAoqeH}Ioo pacIIoJIO}fieHI{e MaJIrIX IIpO-

AoJrrOBarr,rx BOJTOnOH, OIIpeAeJLEeTC.fl OplIellrl[pyrcu{I{Nf 4eficrnrrerr oI{JI MaI-

rrrrruoro no.nq [5-7]. Haruu ua6lrro4erla.fl IloArBep]fiAalor ory roqxy BpeI'II{ff.

Ilplr xopomux lrao6paxteHu.flx ualu 6rrnu cH.ETr,r cner(TporeJrl{orpauMbr c I{3o-

6paxreureu Coruqa Ha IqeJrI[ crlenrporeJllaorpa{a, paBuotlr 17 cat,.IIocne eroro,
crrycr-E Her(oropoe BpeMfl, Iro B Tor lKe AeHb, 6r,r,no aauncarro MarrII{THoe rloJre



o6racrr,r, r4e nara6o,ree xoporuo 6rrna paanura xpomoc{epHa.rr crpyr{rypa",
Ha {ur. 8 u 10 Aarrbr nBc crenrporeJrrrorpa},rMbr aa 74 u 16 ceurn6pa 7957 r.,
a na {ur. I u 77 - Raprbr JronaJrr,Hr,rx MarurrrHr,rx uo;refr rex ir{e yqacrnon
troBepxHocru Conuqa c HalreccHrloii ua Hr.rx xporrocSepuofi crpyxrypoi,i.

O14ctrur,rc MaJrbrc npoAoJrroBarbre noJror{Ha, rrNreloqtre B rroreperrHrrHe
2-3", o6pasyrcr rorrxylo crpynrypy xpomoc{epr,r. Conoxyunocrr, trraJrbrx

BoJroItoH, opr,rerrrrrpoBaHHr,rx BAoJIL olpcAeJrerrrrux lrrHl,rr,l, rraaoBerr (xpoMo-
c{epnuu rroror{o}[0. flperx4e ncero o6paqaer Ha cc6.n nuuuaHlrc ror SaHr,
rITo opueuTal{rlrr orAeJrbH}rx BoJronoH rr rleJrblx noro}roB n 6ontunucrBc cfly-
qaeB EopMarlbr{a H rraorayccaM. tr4cHnrc.rcutre npcAcrar;ir.Eror o6.;racrlr r6nuau
rpaa Connqa ({r,rr. 9), r4o r(aprr{ua crrJrr,Ho r{cna?ric}ra npocnrlucii. O.lcur, clro}fi-
Harr xporfoc{cpuaa crpyHrypa B. r{errrpaJrr,rroii qacrlr cuerrrporcJrr,rorpaMrrri

{ur. t0 eqc 6orrrue y6cln4aer }rac B rol{, rrro ocnorrHoii oprrourr.rpyrorqcfr cr,r-

noii .flnlrsercfl r{alHrlrrloe rroJre, Ha ncpnrrii BBr;rrfll( xpouocrfepurre BoJror{rra
pacrloJraralorc.rr coBcprlerrr{o xaorr,rqecnr,r. Oquarto $lrr. 1t 4acr o6rncneHrrc
groit crotrnoii c'rpyxryprr. flo.r'ru Bcc BoJronlra oroii o6racrr,r B rrorrocpoAcrBer{-
noft 6"nuaocrrl It JroI{aJrbHrir{ rroJrrrr{ opucrrrllpoBar'rbr rropMaJrbrro H r,rBorayccaM,
a B [por{e}nyrnax N[e]I{Ay o6,nacr.nr,lr r{aJrbrx irorci,t o4unaxoeoii noJrrrllrrocrrr,
JIrrrr{Lrrr rroTorroB rrprlr-ru}raIoT rrcltpr,rR Jrcrrrryro {oplry.

Xpolroc(icprrbrc rrororur cBrrar,rBalor o6racru pasnoril lrarrrntuo-r,f rroJrflp*
}IOCTII. 3TA CBflEI OTIIETII{Bo BIIAHa HaI( IIE}IiAy I{aTI]I,ITHI,ItrIII IIOJI'INIII IJfITeFI,,

TaI{ rI r{e}r{Ay rroJrflrltr rlrlTerr r{ JrortaJlblrbr}flI ]{arrrr,rrrrblr{rr IroJrflr{rr. Xpouo*
c{epurtc rrorolill 6epyr cBoe rrarraJro rre rorlblto r,ra o6racru crrJrlHlrx MarHtrrr}rbrx-
uorerlr - ua o6nacrrr rlrrrerr, rro rr lra o6racreft cna6rrx iloriaJrblrr,rx uolefi,
Iralrpflincrrrrocrrr rtoropr,rx cocraBJr.acr 10-30 ec. Oco6curro orarorJrrrBo Ero.

Brrl{}io ua {r,rr. B r.r g, rAe paarrr,re xpouocrfepirrrc trororrrr o6oana-rcnr,r paBrr,rq-
HbINrI4 JrrIHrrtrun. Ha6lrcAacrcfl -FrBJrerrrre, norAa {porrt oArroro xporroc{ep-
Horo rrorona, no71oii4.n H ApyroMy, o6pr,rnaerc.E n rrpoAoJrlrterrrre ncpBoro.
xporrocrfepuoro rrorona AeJracrc.fl r'reBrrArrr{bru (clr. {ur. 77, rcro-nocro.rrrrrli
yroJr cxcxrbr). Ha {r,rr, I n roro-nocroqnoi.i rracrr{ cxcrrbr urr rra6.nroqaer{ Jrollecc-
rrelrr{e paarrblx xpolroc{epubrx rroronoB, ]J orort o6racrr,r paclo,rromcrrrr 6;rrr,raxo,

Apyr r{ l{pyry rrarrrr,rr}roe roJre irflrHa rr ol(rlrraxonofi norapnocrr,r c }r,rrr Jrona"Tr,-

rloe [oJIc. flo-nr,r4nuol,ry, crlJroBble tpy6ru,r crrJrrr]roro uoJrrr paaBopaqtlBalorc.e
u npoxoA.aT Br,rlrlo rralq oS.rtacrbro JroltaJrr;Itoro llarHr,I[roro toln. B cBolo.

orrepeAL JIor{aJrr,lro0 Marrrr,rTrroe IroJIc, }raxoArrlqccc.Er fi ceBello-BocToI{y oT

rrtlrrra, o6paaycr cnoii xponrocrleprrr,rii rrorort, Ha6rrc4aer{brc cBcpxy arrrr tro-
Toltrr l{a}nyrc.rr Har{ [epcccxalorqrrrrrrcfl. Hertoropr,re n{ou{Hr,re xpolroc{cpurre
rrorortlt paBDcrBJrtrloTcrr rra 4na n 6orr,irre xpouoc$ep]rbrx rroror(a r{flrr rrccHo"trE,Ito

rroronoB cocArrlrrrlorcrr B oArrrr. Hcxoropr,rc rroror{rr coeArrH.rrlor rrflT}ra B rpyluo
z JIOI{aJr6rrr,ro rroJr.fl, Ilpr4rraAJleHtau{r,rc paSHLrx[ rroJlylrapl{t{M. oco6cuno era
HaprrrHa ntarnr,ruroft BBalrMocBtIBrr rrelr{Ay paBJlr{qrrblr{rr noJryrlapl{flr{r,I Eciro
Br,rpalneHa lra cxerlre Slrr. 9,

B erou c,[yqac l(Jrrrrra orAcJrb]r],Ix lloroI{oB, cBflBbIBaloqlrx l,ra]rHrrrrrbrc rroJr.a-

paaHbrx uonyruapui,i, AoxoArrr Ao 300 000 nn.
14cc.rreTlonarpro rrar{orrcrus T'onrtoi,i crpynrypr,r xpol,roc{cprr B al{rrrB}rbrx

o6.racrax, sbruoflrlcruoe C. Jlunnnnxo:rrou [18] ro Hr{HeMarorpa$lr.recnum
cHr{Mr{aM JIuo, nonyueu}rbrM s 1942 r. [pr,r [oMoqr{ nnrep$eperu{Eor{rro-no-
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.,JItrprrBar{r{oIrI{oro {u.irrrpa, rror{aBaJro, rrro cpe4H.fl.fl IrpoAoJI}r{r{TeJILr{ocrr,

.?rruBHLr xpolroc$epnblx BoJIor(oHCrI cooraBn.acr 34 MuH.r oArrano ux o6u1aa

opl4errral{rrrr, T. c. oprrcrrrar{rlfl (xpoxloc{epurrx>l rroroltoB, He rrB}IeHrIercrl

B rcrrcHrrc 44 ldtrtt. 0ro, uo-nra4r,r},roNry, ylia3rrrBaer rra ro, qro crpyHrypa Mar-
.ftrlTTuoro rroJrfl Ba aro Bperr.rl BaMoTrro rre lraNrcr{flerc.s. }toJre6arcJrLHbrc ABl,r}r{errtr.fi

(Dlrr. 9. Cxeur,r MarHr{Tur,rx no,reii, xpolroct[repunx floror{oB r.r BoJ]or{oE
la 14 ceHt'n,jpn 1957 r.

BAoJrr, oAllofo I{ Tofo il{e Ira[paBJroHrrfl, IloAo6nrte teu, Itoropble r4ccJreAoBa-
.nucr A. B. Cerepuurr u B. JL Xoxnosofi [9] n upory6epaHr{ax, rax}He yr{a-
.SI,IBaIOT IIa ABtr)r{eHr.Ie BoJIoItOIIeI{ BAoJIb CIIJIOBbTX JI]{Huih MaIHI,ITHOIO IIOJI.g,
Paanu'rre B rroJlocax [potrycnarrux {unr,tpa JIno u rroJrocbr rrpolycxarrrr.E rrptr
,$o rorpa{rpoB aHl{tr Halrrlrx cleltrporeJrr,rorpaMM He uo BB o Jrfl or troKa {uara.recHz
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orolnAecrB[Tr, BoJronourla, Ha6JrloAaBlrruecfl frao, c ronxori crpyxrypofr xpo-
lroc$epnr, [peAc"aBJreHHofi Ha {ur. B tr 9, xora BeJrIrqrIHa rlx cpeAHplx paa}re-
poB rrpr4MepHo coBnaAaer. ilonropeHrre r{ccJlegonauzir usMeHeHrll,l rr ABrI]He-
trurt o6texron, na6lro4aeMr,rx B qeHTpaJrr,rrbrx qacr.rlx crlJrE,Hbrx luuufi, c 04-
HoBpenreHHoft perucrpaqtreft roHarblrllx MarHIrrnr,rx uoneii: xpafiue )neJrareJrbHo,

TaH fiafi 3TO Molner OltoHrrareJrr,r{o peur{rb Borrpoc o [pllpoAe xpolroc{epnrrx
BOJIOITOH.

B xpouoc$epe cyqecrByror B He6orbrrror,r qrlcJrc o6paaonanufl, I{r,relou{ue

BrrxpeByro crpyr(rypy, uo4o6nyro roft, xoropa.E I{Nreer Nrecro B oxpecr}rocrtr
rrflreu. 3'ru o6paaoBaHrr.fl BZAlrbr na {ur. l0 v 1I B loro-BocroqHoft Ir ceBepo-
aaua4nofi qacr-sx {ororpa{uu r4 cxeMbr. O4ua ua arr,rx o6nacreft c raxulr o6pa-
BoBautrer{ [peAcraBJreHa orAeJrr,Ho ua Slrr. 12. (Dororpa{ur uecHoJlr,Ho ycrr-
JIeHa perylrrblo AJr.E Jry.r[ert Bocnpol{BBoArlMocr[I B rreqaru. O6paaonanue
cocror4T r4B lleHrpaJrrnor,i, xpyrnoft Sopurr u 6onec rervrHofi qacr[ 

- .q4pa, oHpy-
HteHuoro cBerroft xafiuoft - HoJlr,qor{, or r(oroporo B paAtraJrr,rroM HalpaB-
Jrslrl4[ c ltanofi xpranzanoft pacxoA.nrc.fl He6orrbmfie reMrrbre xpouoc{epnrre
BoJroHHa. 3ro o6paaoBaHrre HaloMr{Haer rro BHemHer,Iy BrIAy crpyxrypy n o6-
Jracrtr rrflTHa, Iro yMenbr[eu]ryrc B rrrrr,-urecrb paa. O4naHo cyrqecrBeH]roe
paaJrlrqrre Melr{AyrrflTHoMI{ DTr{Mo6paaoeaureM BaxJrloqaerc.rr B orcyrcrBlrr{ Ha-
Horo-rur6o JronaJrbr{oro Maruur}roro rroJln B o6racrn {oroc$eprr no4 arnu o6-
paaoBarrr{eN{. HaaoseM atn o6paaoBarrlr.fl xpouoc{epubrMlr rraruar\{r{.

,(raauerp .flApa xpoMoc{epuoro rr.flrrra paBeu 6-10/, roJlrrryrHa .rlp}toro
Itorrlrrla 2-3'. tr A,rruua pacxoAflrq[xc.rr paAtraJrbrro BoJroHoH 15-20" .

(Doprvry rpaenropzr,i xporuoc{epuoro rroroxa rvro)nHo paccarlrrarl, p&c-

cMorpeB ABrrlHeHZe BerqecrBa rroA AeficrBZeM r,rarHr{THbrx rr HoprroJrr{coBblx

crn. flpu erolr n6nueu tr{arrrurHoro qerrrpa Mau.rlrruafl czna 6yger npeo6ra-
4arr. EcrecrBeHuo AyMarb, arro HatrpaBJreHrre xporuoc{epHr,rx BoJronog B xpo-
uoc{epuolr narne (Snr. 12) oupe4eiltrerctr Jror(aJrl,}rbrM Marutrrrrr,rM rroJrer,r

n xpouocSepe. Oqeuuu BeJru.rllny [ranpfl]HeHHocrr{ [oJr-fl B rrApe xpomoc{ep-
Horo rr.srua B rrpeAloJlox(e]rtrtr[, arro opueurupyroqefi cznoft BoJroxou .fln-
Jrfl.ercn Marlrr4Tuoe none. ,{,na aToro r4c[oJrr,ayeM uasecrHrrfi xprzreprafi

)?,', (3)

Irpz Br,rnoJrrreutrrl rtoroporo czJroBbre fiurl.rau troJrfl BoaAeftcrryror Ha ABu,fie-
rrr{e xpoMoc$epnrrx Botrronorr, optrerrrupy.fl zx B HarrpaBJrerrnu cuJloBbrx
rpy6on. Tax xan ?x1,0-ro elcng, a cxopocrb ABu)fieHr{.fi xponoc$epuux
BoJronoH a x 1,05 - 5 . t0-5 c.u,f cerc, Harrp.fi?r(eHHocrB MarHzrHoro troJrrr

B o6fiacrtr, rAe rep.fierca xporuocSepuafi crpynrypa, 6y4er

H -0,3-2 ec.

Cpaenznaa BeilurrrHy yAaJreHHocrI[ or IIeHrpa xpoMoc{epHoro nflrua rex
BOJIOT(OH, y r(Oropbrx He rrporrBJrfleTcfl optretrTupyrcqee AeftcrBtre rroJr-rr, E
BeiluqzHy paAr{yca ero .EApa, Mo}nHo crruraTE, qro B r{eHrpe flApa lrarrpfl}fier{-
HocrB MarnurHoro uorx 6y4er s 4-10 pas 6omure Harrp.E)fieHHocru Ha rrepz-

{epuz Brxp.rr.
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Tarir,rnr o6paaou, rro lr'lofi lrplr6.rru;rtcurrofi ot1onno B ,rltpc xpoxro-
cr[cprroro Jrltpa narrpflniorlrroclb AoJririrra Aoclurarrr rropflAr{a t0 ec. rlynctnn-

roJrr,rroolb rrarur,rrolpadla upr't 3arll{c-r,r r{ap'i'br lrarrlrrlroro norn 6r,r.na sr,rconoi,i

tr nptt6op rlor' 6tr yBepcr{no Bapcrr,IcrprlrlloBitrL rroJrrr B noJrraycca. Orcy'r-
c'l'Brr0 roJrrr l rfolocrilrrpt) r]o3loJlrrorAyrrarr, o BoBlroir{-uocrr,r carrocilo.trl'LrJrL,iror'o

Our. 11. Cxelta narru{Trrlx uorefi, TosHofi xpouoc{repnori crpyxryprr rr BoJrororr
aa 16 ceurn6pt 7957 r.

cyqecTBoDaHlrIfl i\{alrrlrTrrbrx IIoJIer,l n xpouoc{epe IrcSaBr,rcln{o oT IraJrprrrrTrI

rlarrrr4Tr{oro 11oJr.fl rroAJro}]{rtI{.

Boalroxeu, r(oHeqrro, I{ rtpoqecc Bbruoca MarrrrrrHoro
n xponroc{epy.

]J aan,nro.rcrlrrc o:rolo rrapalparpa
rrrrrlra na6lro;1arorcfl rla ucplr(rc prur

troJlrr u n6:nuaw oroii nnnnrl.

cJIeAyeT oTlleTtr{Tb,

Jror(aJrbrrbrx uonefi

63
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$ 4. JIOI{AJTbHOE tIOJIll I,I BOJIOFTIIT\

Ocrauonlruc-fl Hparlio na Bolrpoce pacno.ilo?rtcrlurr lroJroltolr orrlocirreJrr,Ho

lr1rHrrrHoro [orrr. Haulr rfarrrrrl'orpauxrrl rroArBep]I{AaIor I'Ia6JrIo/torII,LrI ED6-

nona [31. /]eiicrnlrrcJrr,rlo, r{cnoropr,rc BoJIor{[a pacrloJraramrcrr BAorIb nyJre-

BhIx rrrruri{ rIoJIfI, rAe naxoArrrcrr Itpaii rraruirrrrorl o6JIacru, [pll]IaAJlcir{au{I4ri

r4JILr rpyflI]o rtrrcll llJrl'I JroHaJrLHorr;r 19116' f(pyrr'rc l(cJIflr IroiroJrarl 6lrnonRp-

HyIO o6IJaCrb, paCItOJIaIar{Cb rIO uy;rcrOi.i JIlIHl,Il{, I'Aellrfeerc.fl 6OnlurOe rpaHo-

BepcaJrr,uoc ilorc. 3rr{ r}oJror{rra rian 6LI JrciT{ar B Beplxrluax aporlHoil crpyl{-
Tyllbr cr'r.rroBi,rx nr,rrrlrri 6nno.nlirloii o6.rractlr. (Dororpadrr,rt{, ritcAcraBJreHHLIe

@nr. 12. crcriTpo|o;ru";r"iHx; 
#1.i,:1ii,:,,a.1i,rl,,i!'"r:o"nqa 

c xpoMocr[epnr'rM

rra (rnr. 8, 10 u cxcx{6r rra {rar.. I n llAaIorHeHoroprlo}IoBr,IeIaII}Ibleopaclro-
Jro4crrrrrr lloJrorroH. Ha Sr,rr. 9n 11 BoJroHHa o6oana.rerrm nocoit Ilrrpl,IxoBltofi.

B o6lacrlr clrJr6rrbrx nrar]rrrrHbrx noreft - r pafiorre rr.flTell BoJroItHa cJreAy]or

ea xpouocscpnofi crpynrypofi, rr rrx Ha[paBJlorrrre coBtlaAaer c ]IaupaBJIeHaeM

Marlrr{THhrx cr{Jrotsbrx ilrtttttii. 3rn soJroHr.Ia rIHorI{a HanpaBJIeHrr ilepfle}IAtr-

nyJrfpHo HyJIeBojt JITIHI,Itr{, 4elarqeii [oIIoJIaII 6uuo.rrnpriyrc o6nacrb. Ha $lrr. 9

z B n mtnnor? -ractr Haprbl BlIAlINr, rtar( BoJroltlla rlpoxoA.gr or oAgofo rLrITlIa

r{ Apyroil{y, ilepeccr(afl riyJreByro Jrr,rflr{rc. Ha xparo Co"uuqa oulr na6,nro4alorc.tr

B BrIAe upOry6epaul{a Tllna gOJIHSTIIIrIX II;ITeH. IIeu 4alrue BOJIoKIIa pacfiO-

JrolHeHr,r or cr{Jll,Horo MarHrrrtroro qerJTpa, TcNr oIII{ cocraBJr.[roT 6orrurnfi yro.n

c Ha[paBJIcFrI4cM xpoMoc$cpHblx Iloro]toB. Tan, lra Sur.9 B ceBeppofi ero
qacTtr Brr/\rro, rrro IloJIonHo cocTaBJI-rIeT yroJr 20o c nanpaBJreHl{eM rloTor(a r{

OHO npl{HtrMaeT BIIA By6.II,IItoB Ilrr,rqbelo [epa. tr4, EaHoI{eq' I{HOrAa BoiIOHHa

I{OHqerrTpr{pyloTc.fl s6rrt{sl,r x{aJIbIx JIOHaJILHLIx [OJIeft, HaH aTO BI{AHo Ira {ur. 9
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(cnr. n Bocrorrirylo qacrr, rtaprr,r) . 3ro Jror{aJrr'Hoc none oco6cnnoc. Itan MbI BLI-

l{rrrr, n HeMy cxoAtlrctr rpr{ xpouocrpepublx norolta. lfo-ua4uuor{y? DTo JIo-

fiaJrbHoe rroJrc flBJrfrercrr (qeHTpoNr Harrpflir(orrllfl) upory6epanqcn. tr4anecruo,
qro ecJrlr 1,rB aHrrrnrlbrx npory6epaurlcB Br,rxoArrr rroroltl{ rasa, ro or.rrr BxoAtrr

a $orocrfepy R orpclleJlerrFu,rx Mecrax [9, 10]. Tanlrntlr ]Iecraur, KyAa Mo-

lr{er BxoAr,rrb rlo orpeAeJrerrFrlrM rpacr(ropl,Lrlr{ raB npory6epanqa (nononHa) ,

t\{oryr 6ttrl ttax corneqHrlc rlgrl{a, TaH rI Jror(aJlllrble trrarHltrnbre uon.g. Bea-
uuo4ciicrryrorqr,rc npory6epaurlbr AoJrlltr{br rraxoArlrbcrl lra/{ o6JIacr.ai\{Ll JIoI{aJrL-

Irblx r{arrrr{urrrx no;refi c coortsercrBeurro uporl/.IBorloJrotrtno"r,l rloJr.flpllocrr'ro.

3ro upc4uoJrolr{eHrro o coBrra/IeHr,Ir,I (rlorrrpa rrp}irrl}IteHrlrlD c JToHaJIrITIJMII [o-
,TI'1N,II.I CO]]EPIIICIIIIO CCTECTBCIITO. 13CCT4A JIII BC,flITOE JIOIT&JII,IIOC NOJIC MO}ITET

6r,rrr, <qenrpox{ npi4T.tr}Itcrrl{fl) - orBerrlrb rroHa oJrle rpyl{Ho. ,(na oxou'rare.tt-
HOrO OTOIr{I[eCTBJreHtI-fI (I{CrrTpOB rrpl{T.flin0rrrrfl) C JIOI{aJIbHLITTTI IIOJIflMII H0O6-

xoAUN{ eII{e AorroJlHurenrttr,ri,i rrarcpi4aJr r4, r] qacrFrocrl{, coroc?aRJroIlr'Ie B3a-

trMoAoiicrByrorr{ux upory6opanqcn c Itaprot)i [IarHLIr]rr,Ix nonefi. 34ccl,

rrMclorcrr r4sBccrnble TpyArlocTl.{ ll cB.s3I{ c rIcpcMeHHocl'blo rloJLII.

Ilrqc paa roBBpau{a.rrcr, Ii Borrpocy pacnoJroffiellrlr BoJroItoH, cJrellyer or-
r\{er[rr], Lrro re BoJrortrra, I{orollbr0 pacrroJro}Itc]rbl [o Hparlx{ }IarHIrrHbIx o6J]a-

croii, rre o6flaarcrr,Ho Jlelr{ar na uy,ncuofi Jrr,rr{rrrr rroJIfl Iro roii upzulrne, aITo,

Bo-rropBbrx, HyJreBarr JIr,IHI,I.g rroJr.rl, Iro-BI4/{IrMorly, IJ cllJry 4nrarnculrit r {oro-
c{cpe, rrerlpopr,rBl{o I{ I{oBoJrr,Ho 6srcT po }renrrer cBoc rloJrout0l{I{e, HaH urr y6e-

Alo.lrlrcb B DToM n $ 2, r,r, Bo-BToplrx, B arrrx o6,nacrgx r{Nleer Mecro }IepaBeucrtso

!' q 1,u',4t

,I BO/{OpOAHbIC BOJIOH}Ia lIolyt }Ie CiIOAOBaTb 3& }ISNIOIIOIILIeI{ trOJItI.

SAHTIOqEHI,IE

14a lra'repraana, paccr{orp0riIIoI'o B nactoRrqeii crarbo, I\{o}I{Ho c/toilarb
oJIeIIyrcU{IIC BLIBOALI.

1. tlacrt, JroItaJrLHLrx lroJrcfi ,IBJrflcrc.fl Ten{ MCcroM, ItyAa cxoA.flTctr Mar-
Irr.{lrHbrc crlJIoBbro JrrIHr{r,r lrfrrlra, o6ra4aronlero nB6rrro-rrrblrr }IarIrrrlTIrLIM rro-

TOItOT[,

2. O.rartt c cr{JrLllDIr\rI4 JroHaJrrIrbIr{I,I N{aroiITHbIrIIr roJIrrr,I[ o6r,r.rno rtorIIIeFI-

tpupyrorcrr Brryrpr{ rpyutl u o6racrlr lIc]KAy Roilyx{{,Ir,I r,I xBocroBlrM
rrnrrlarru. i34ocr, lnc ncrpcrralorc;r nari6o.nrmr.rc ropr,IBorrr&Jrr,rrrrlo rpaArrerlTrl
Jror{aJrr,rrsrx uonoii, lcrl,r-rr,Irra Itoropblx IrpoBocxol{rIr 10-0 ecf cn. 13 o6,;racra

c;ra6srx uo.lteji ropr,raorrTarr,rLuii lpal([ol1r i\raruI,ITuoro rloJI;I cocraBJIrr0T

10-8 eclc"u,.
3. llo.nr.r.rnurir rrarnr,rrHblx no'rortorJ JroIta.rrbrrEIx uonci,i paarroo6paarrr,r r,r

I,rtsN,reuflIo:ron Ir rtrropBflJIo 10t8-1021 ilnc.
4. I4anrorrcurro MarulirHoro rroJTrr co Rllcnrcuolr n o6;racrl4 HyJrcubrx nnniri.i

rra rtpalo Marrrlrrrrsrx o6nacroii g;ra cuortoiilrrJx ylraorrroR coJrlrorrlrorl nonepx-
rrocrr4 cocrauJrrrcr I0-3 ecf cen. lJ ernx yrracrriax HyJIcBa.s lttHlrrr rroJrtr no-

l{Br,liI{rra.
5. TorrHan xpouocrlepnas crpyr{rypa, o6pasyrcIr{afl xponroc{epubrc rro-

ToKr4, onpeAeJrflerc.a crpynrypoli JrorraJrr,Hsrx r\{arHr{rrrbrx no;reft. Opucurlr-

5 l,lse. I{prrucn. o6cepnar., ,r'oM XX (;5



poBr{a orAeJrbHbrx }raJrr,rx BOJTOnOH TOHfiOft Crpyltrypbr llpol{cxoAur BAOJIE' Ira-

IpaBJICHU.S I{afHtrTHbIX CIIJIOBLIX JILIHIfi '
: 6. Xpoonocscpnr,rc rroror{rr cBfl3brBaror o6.nactra paauofi uarnu:rnoft rloJltrp-

HocTII. Cn.set ua6nro4,aerc.fl I(aH NIeII{Ay IIoJIfll\[[ [t{TeH, TaI( I4 I\{e}I(Ay IIrITHaMI{

tr JTOTIaJIrHEIIII{ nOJIflr{IlI. XpOuOcSepIIbIe IIoTo}tu 6epy'r HatIaJIo }Ie TOJIrI(O I13

o6,lrac,rr,i CTIJI-sI1IIx, tlo u cJIa6bIx [Iar]II'ITHbIx IIoJIeft. flopofi rloTol(tr coeAuHflIoT

II-flTHa'pa3IIbIxiloJIyIIapIrIIl'aIToyl(a3bt]JacTIIal[arIIIdTHyIocBfl3r,ilIe}I{AyIIo-
ryurap;flNIlr. f{rnua xpoMoc{epublx rloronoB Aocruraer 300 000 r'lr'

7. I-Ia6nronalorc.tr rlopcgealeHlrfl xpol\Ioc$epHblx IIoroI{oB, llx MHo1oflpyg-

rrocg,, ltro yl{a3ltuacr }Ia ['IHoro-rII]yCHyIO CrpyltTyp]r I{aIII[rHbIx IIOJIeiii II

BT,IXOA 14X CI'IJIOBbIX JrrrHllli B KOpOHy.

B. Harlr.rue BuxpeBblx o6pasonauuir n xpOrrtoC$"pc - 
xpouoc$epublx IIf-

TelI IIpII oTcyTcTrjlrr'r JroHaJrr]]roro rroJrfl rroA H?II{E B {Oroc$epe yKa3bIBaeT Ha

caMocToflTeJrr,Hoe oyxl0crB0BaFrr.re B xpoMoc+epe IIOJIeft [opfAHa l0 ec, ne

cBflBalrrrbrx c rroJrcM {oroc{replr. JIoxatr,rlr,re xIarHIlrIlbIe rIoJr.E .EBJlflorcfl (rIeH-

TpaMI4 fIpI{Tfl }IteFlrlr{D aItrrIBFIbrx npory6epanrlen'

9, Bonoxua n6nwz]1. ctrJrr,rroro rroJl-fl HalpaBJlerlbr BAOJIb CI4JTOBBIX JrI{Hnv.

C y4areultelvl t\'Ial'HIITFIOIo qellrpa yBeJTlIuI{Baerc.rI yr.oJI }IaIIJIOHa BoJIOHHa

K Jrr{Hrr_tr1\{ xpouoc{epnoro noTona, lr Ha r(parc ]Iaf]II1r]IOli o6,nacrra BoJroI(IIO

paCrrOJIaIaeTCtI flpu]\'IcpI{O ilepIIeHAu}tyJItIpEO CI{JIOBrINI JILIIII'IflNI' MeXr4y

AByN,rrI oqarat[]ir clIJrr,HLlX NrarHr{THr,rx tIoJIeft BOJIOHIIa IIHOr[a pac[oJIaraIOTc.E

BAOJTb HyJreBoii Jrrrr{r4r{ trarHr{rr.roro rroJIfl, AeJlflu{eft 6unoJ]apIIyrc o6JIacTL

frorroJrar{. o4r.raro BcTllerraroTcrr BoJroH}ra, IIepcceHaIOrqI{e HyJIeByIO JI'{EI4IO

noA rrpflr\rbrtr },fJror\{. fIo-nlr4r,ruony, err,r BoJror(Ha ,rBJrflrorc-E Bbr6poca}ru,

ABtrlHylql{l{I:1cfl Bl\oJIb 0I{JIOBLIX JMHI{ft Mar}rlITHOro rIoJLfl'

B saxrrroqerlrre Br,rpalltalo 6raroAapllocrb II' II' ,(o6poupanrrHy 3a pflI{

r{er.rHr,rx 3ax{eqa}I?Il1' A. A. l'apynony, LL. H' }tyxruuoft u A' E' Ba'nxonouy

Ba yqacrilc n o6pa6oflte alarcp,raJla rl o$opuJIeIII{I{ crarlll'
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AHAnE[,rl,lfl HAYIT CCCP

I{ 3 B E CTLI fI IIP ITI,M C IT O fi A CT P O (D14 3 II !IE C

Tou XX, 1958 r,
HOLI OBCDPBAT()PI,{II

o uoJIfIpr4SAr{r4rI rrErrpEpbrBHoi{ SMuccr{I{
B AKTI4BI{6IX OEPASOBAlrr4flX I{A COII{UE

t7. B, Ceaeptrctto n B, "A. Xom.nooa,

[rmt 12 HaI{J]yaIu[x crlexrporpal],rM rrccJreAoBa]ro paairrrs[e Me)r{Ay nornpzaaquefi
ctreRTpa teupepr,Inuofi ?rr'.rlccfitl, noanuHarorqer,i B aHTuBrr6rx o6paaonanrnx rra Coffrqe, u
uEcrpyMel'rranruofi uollpuaaqreii crreKrpa npr;rerarorqer? HeBoBMyrqerrr.rort arnoct!epr,r.
O6uapyxeno, qro B 30% cnyuaer ero paBruq[e AaJ]erro BbrxoAr4r Ba rrpeAeJrr,r crvqariuLrx
omr6or uauepeurft, yHaBBrBafl Ter,r calrbrM rra rraJrr{qr{e, BpeMe}IaMrr, rroJrfipl(Baqtru flefipe-
pBrBrroii auvrccnfi, roarrnxaroqeii B tlApax rlaHe;ron rr Boarre paBBrrBarorqfixcfi [rrrerr.

ON TFItr POLARIZATION OF CONTINIJOUS ]]T,IISSION IN ACTIVE REGIONS
ON THE SUN, by A.B. Seuerny rnd V.L.lilzoliltloua.-The difference betrveen the po-
larization of the spectrum of continuous ernission in active solar regions and the insLru-
mental polarization of ihe spectrurn of the adjacenL undisturbed photospherg has been
investigated, using 12 of the best high-dispersion spectrograms. It rvas found thab in 30%
of the cases considered this difference exceeds markedly the accidental errors of mea-
surement. This shorvs that in separal,e cases there is a polarization of continuous emission,
originating in fhe grains of faculae and in the vicinity of small grorving spots.

s 1. BBOII{LIE SAMBqAIIIIfT. METO,4 I4SMDPE}IIIfl

B ne4annenr rrccJreAoBaHr[ra Torrnoll crpyr{Typbr aMwccau axrr{BHbrx o6paao-
BaHuiA Ha CoilHI{e [1 ] 6rrro ornfcqeHo paaJ]rrqlre ]\,re]r{Ay rroJr.flprraar{r4eli cuexrpa
B rroJrocKax HenpepbrBHort er,rlrccnu ,rAep, BosHlrHarcrqr4x B saneJlax r4 BOsJre
cJla6brx rrflrerr, r4 rroJrflpr4aaruefi crerrpa coceAlreri rreBoar{yqeflHoft Soro-
c{eprr (r.rncrpyuenrarrbrroit uorapuaaquert). flo4o6uoe paarrlrqtre, couracHo
rrpeABapI{TeJrbIIr,rM I4SMepeHLIrrr{, BbrrloJrHer-IHbrr{ AJI-fl oAI{oro raHoro flApa,
cocraBJr.flJro 5-8%.

He4anno aBTopEI rroryqzrrlr BHaqrrrerbHoe rrucJro (onoro 50) cnexrpoB rroJrfi-
ptr3ar{r4tr AJrfl rroJrocoH Hclpepr,rBr-rorl eMuccl{tr (H. e.), raccne4oBa]rr4lo no-
Topbrx rrocBflIl{eHa }racrofltrIa.fl pa6ora.

flpurueneuurrft r,rcroA rrccJreAoBaHrr.rr rroJrflprrgar{r{ll - Arr{OepeHrlrraJrb-
Hbrft: oH ocuoBalr Ha cpaBueurrrT rroJrflplraar{r{u B rrpeAeJrax yaxort rroJrocnr{
Henpepr,rBlrofi aulrccrzra u [oJIrrpI{gaI{I{I{ B nprrMbrnarou{eNr K Hefi cr1e6Tpe r{e-
Bo3MyrqeHHoft Soroc{eprr. B {onarruoft rrJrocHocrrr cueHrporpa{a BCT (cu.
efo ouzcantre B [tl n 121), ]reuocpeAcrrertro repeA Hacceroii, rroMen{aJracb
rroJrflpor{AHarr Mosa[Ha, cocro.firqa-fl u.e 44 tpwxrbrHarorr{Ex Apyf n Apyry IIoJr.fr-
potrAHbrx rroJrocoH ruzpuuoft 'l nn c arepeAyrou{lrlrr4cfl, BSazMrro-[eptreHArrny-
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JrflpHbrMtr HalpaBJIeHI{.flMtr ooefi BaTyxaHI4f *. MOaar,rra yCTaIIaBJIZBaiIaCb

TaH, qro6r,r rroJlocl{r4 6sI.nlr uapaJIJIeJIbHr,I crrel{TpailbHblM JITIHIT.EM. Tax xaH

MOSar{Ha 3ar(pr,rBaJra roJlblto 1/, vacrl clexrpa rro AJIIIHe, c o6eux cropoH

rcJryrraJrocb o6rr.rnoe u306pai(cH[e crcHrpa (srar. t).
Ecnu uon.apr4aar{r{.fl crrer(Tpa r{elpepr,rBuofr. anruccwu orrprsHa or rroJr-rlpu-

SaqI{?I COCeAHefO HeBOSMyIr{e}IHOIO CIIeltTpa, To, orleBI4AHO, ATO BEIpaSI4TCrI

B pa3Jlr{rrrrrl ItoHTpacToB FIerIpep},IBI{ofr" eutwccuw B noJIflpotrAHblx tloJrocRax co

BBaI{MHO-IIepleHAI,I]tyJlflpHbIl[lI HaIIpaBJIeI{I{.fI1\{II IIOJI-sptr3aI+{lI, r' e.

6y4er o.r.nn,rrra or rlyJrfl. 3Accl, 1'--- r,rrrtcLtcl,tBIIocrr c lIpoACJra\ rroJIocHtI II. 3.,

1n 
- 

o npcItOJIax COCC,I\iICIo nJ i,I.rlclalox{oro It IIOJIoCIie tlo[popEIts]IOrO

CrIcr{Tpa $oroc{cpu. O.IoIIlt4no, .rro 1,,11 lt 10r, r;oo6u1e loaopfl' oTJIIrIaIaIoTC.fl

Allyt oT Ap)rra rlcJIeACl'l]lrC HaJU{rII,Ifl i,ItIC,Tll)/N,Io[lTit.,tsltofr rIoJrflpuBaIII'II{' TaIt

rrTo trsr,tcpeElrfr JtorrTpacTOr) IIoi]Ocr{lr H. a. ]r Alryx B3a}ITIUO-IICpfle}lArrlty-

JrflpHr,rx rralilaBJrorlrr.rlx /(alor rlo a5co,'rro:ruoc Bttuqe.ulre ttoJr.flpuBaI]!ILI 
'

a Jrrrrrrb yria3rJllitIol 11a . OTJII{qtrc rro.IrfIpI,IllarII{lI rI. 3. OT IIOJI.Apll3aIIItlI

citotoc$cpuctro r.IBrlyqculrs. l.l.ocrto.usny $oroccp0pHoc llcnpollllBIIoe u3flyqcfiI'Ie

rrolo"rrflItriitonarro, orJIrrur.Tc d or u)r.[rl Ao"rl]Ituo yt{a361rtarI' Ila rtoJItIprISaI{I{I0

rrenpcprnRrloro lrlj,rryrrcHirfl B rll(pax 9il{r{ccrrr4. IIcpexo4 oT aTIIX naucpettl'rli

n a6COnrO,r.rrOlty IIHatIeIITIIO i.uo.'IflllII3aI{I,1I,I I{. A. 'rpe6yet TOTII-IOt'o yqoTa

lrr,crpyn drrranr,uoil rroJrflllrllartrr{rr, notopr,tii oqeHb cJro}I{elr I,I B Sroii

pa6oto IIC rlpolt3BoAtIJIC.a, TaIt Itafi lJ IlellRyIo oqepe/\b IlalI{IIo BbIfIcII[TE,

rrMeerc.fi Jrrr Boo6tr1e rloJrflprr3al{i,Ifl II. 9.

l\{oi_rtEIo o]1{r,IAaTrr, IITO r,r3}rcpflc}ra[ r]oJlr,rllalra onail{cTCfI otlOHb llaJIoI{.

f{er,icrulrrelbHo, ccJII,I IpIIFITITI] npoAcrallJlgiure o5 ,IApC' IiaH o6 Ouu'r'rccrilt

?OHrtOM O6paaouarrut{, To IIllrI HoHrpacrc .aApa 1,10 I'I3JIyrIerIlIe cO6cTBcUuO

flApa cocraBlrr r]ocr.o 1096 or r,r3N{epflcrIoft BcJrrluilnbl I', llcnm 9ro lIsJryaIcHI'Ie

IIOJIapI,IBOBaIIO nO IISJIIIOCTbIO, a, IIp0/IIIOJIOiIUI\'I, ua 50%' TO ltBlloprleMoe 1'

6y4Cr rroJlf pI,IBottaIIo Bcgr'o ria 5 % . 3ra nc.ntrql'IHa rlolHet 6rrtr eu{e 3Ha-

EIIITCJIbIIO Y1IICIIbIIIOIIA 3A CUCT CJIEAYIOU{IIX (IATITOPOO.

1. OcHosnbu\I rlcrorrlrr,rr{oxI yxrorlr,mcrrr,rtr rrBr\Icpflonloii BeJrllaluHr,I IroJIfIpr'I-

aarl11rr rrBJrr{rorcg arx{ocScplrbro lioJIrroHl,IrI, IJLJ3IIIJalorqllo /tpoiItaHI'IC flAcp 0x{llc-

Ctrr{ Ha rqeJII{ Ofl0ltrl]ol-pad)a, B p03yIIE,rarO rICIo l'IllJIylIeHlIc flI(pa u. a. (pa3-

6aB,,rflcTc.sD I{eIIoJIr{ptlaoBaIIIILI}I J,IsJIyqclIIIcu CocoAlloi'i $otoc{cpnr. Tart xan

pa3NIcp 0TI4x fl/top ]J p'rAc CJIyrl;1g, (0,,,5, To Tp06yOTc,I oTJII4tII{oc HaaIecTI]o

LrBO6jlalHOEILIi,i gl;r IIOJIyqClIl,Ir{ TaItLIX otIcItTpOR, a AIICIT C TaKI.{I{I'I aTMOCSOp-

HLIMII yCJIOIII{rI}III ll OCL}Ia nIaJIO '

2. fl4pa HCrrpcpbrBuorii cr,llrccl,rrr Dorrrlr IlcerAa BCrpcrlaIorcrl (l'IIo3AaN'Iir) 
-

cocpcAoroalollllbllll4 rtlrtlHuon,t p&ilr\I0po'\'I 4o 10" I1 6oJlcc, r(oropLIo ilplr rIJIoxoi'i

BtrArdMOCTr,I lI IJOJIIIUHTIII IIe pa3pelllalorcf IIa oT/I0JILIILIO tlApa I{. 3.' a RBIIIJLII-

.qrrT c Jr r{ r rI o tI ltaIOT I[[poHyIo 11oJlocity H. e. OafiTI'IqoCItt'I ?I{c raltl{e uo-

* ABTOpLT 6;rarogaprrr B. E. CtenanoBy 3a u3roroBJleEtre aTOft MO3atrHII.
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0ttrr. 2. IlpIlncp r[oroIparllt rtelrpopt,rnnoli aultc0tltr B IIOJIT]l)o1I;(ltl,tx

uMlro-ileprr0Tri(rrriyJrrlluuMtr HarrpaB,ireIIllrrNIII lIOiIrIllll3aqUn (pa3pc3l,t

;lrlcrrcpr:nr,r ).

lro"'tocliax c Itlla-
l rc l) il 0Hl(lI1{y,:trtp ll0

ffi



JIocHr4 o6paaonalrr,t 6.nen11o.ir rrccnoJrr,r{rrx flo"rrocoli rr. o. r,rlJaxoArrrrluxca I\Ieir{Ay

IruMr{ rloJrocolt lrcfro"rlflpr{soBaHrloro tpotoctfcltrroro [3JIyl]crri4rr, rpIIrIe[I ]ta?Ii-

Aarr u3 rroJrocon r{. 3, nro}nor I,Irr0Trr, uoo6qr} l'orjollfl, cl}oc rlaupaBJrcrl e IroJIfr-

prr3arlr41,r. Blen4r,rponarrr,rc rroJrocon c pa3Jrrlrr116rrr raI]l]aBirorllrcrr noJrflpr,r3a-

IItr1{ I,J TIOJIOCOIT l{en0JI.rrpirSOBaIl.rlOlrO lrSJlyrrerrlrfl rrIlUBOAr4T ri y M O I1 b rrr 0-

H lr Io rrsNrcpfrcn{oIo o$i[ortra rroJrr{llu3arlrrrr. l,n;r y,ucur,urc}rrlfl BpeAlloro
BJrl,Irrlrrrrr Apolr{arrrlfl rr{eJrb crrcnrporpa$a 6pa.nacr urrrpr,rnoii s 3-4 rrollnraJrb-

HI,IX, q16 Cor(llarrlaJro Bpcrrfl SricrroSrilIr,rr{. 071ua-tio f,To ]\ro]'Jro rJllc^rro clra3aTbcrr

]J TCX CJIyqatIX, l{O1-/(a uApa OIIOIIb lIa;ItLI, ?alt Iialt l1B0 IIOpIfaJIbIILIO.qeJII,I CO-

cralrJrflIor 0'/,4 iptr nao6pantcrrr,rr,r Co,rlrqa 220 .t,t"t,t.

3. Vntcusruolrrre i.{3rlop[clloii scJrr,r.rlrr:rbr rroJrfl])rraau(r,rrr Moi.r{{-}1' rrporrc,xoAr.lrb

raI{}Itc II1]lI IIC6ilal.olplffl1iloft oplrctrrai{],rI,I rIJrocrioCrl,t 14}rcrllyxrOrrlraJrbrroii

noJrfrpr{Bar{rrr{ n rrJrocrrocrr,r noJrfrpl,rSaiIrnr4 rrsJryrrcrrr,rfl .flI{pa H. c. (rranpr,ruop,
I{oI'Aa DTr{ nfloc]tocrrr IrcllilcuAl,IriyJrrrprrrn) . flo nerro;r{c.l{ubrrr Bbrrue rtpr,rqr{rlaNI

MIi Ilc AeJIaJII{ rrorlblrolt rrpoI,IBBecr]rl Teollelrurrccruri,i y.1o1 eS(ronta Apo]r{arr[rr
(crl., rraupnucp, [3J) - rro4o6ublti yr1g1 cABa JIn ]Io]Hot yilytIUItrrt, /treJro rrpl,r

ualrl;rx nn dr rp c p c rr qr,I a Jr L rr bI x rriaNrcpLrrlrrrrx.

Irla 50 roJr)/arerrrrrrrx orrerirllor 6r,rrrrr o6pa6o:rarrr,r 12, no,rryur:Hrrr,rx [p[r
tran6onee Xopourr{x trruoc$epur,rx ycJrorlr,rflx. ]lutr ui,r6parr yqacron
clrcl{Tpa t6nraen Jrrlritltt llj (). 4861 :\), cpanrrr,rroJrr,rro orro6oAuriri,i or ntrrrrri
tlorJrotl\elrr{fl, rioropr,rii Sr-rl'orpa$lrporrarrcfl la llJracrrrlrtax Illord IIP 3

c 0HCrroBlrr{rrflMrr 1-3 ccri. tl]oronterpr,ralecrtliro paBpeB6I AeJIaJIr,rcL, BAoJrb

rroJr.flpor4/(Irbrx rroJrocori, r. c. [eprorrAr{r{yJTflp]ro /{Lrcficpc1,rr4. Ha {ur. 2
rrplilicAeu npr,rr{op 71nyx (rororpaMx{, cl{oJrarrnJ,rx rarrr,rM o6paBoM [Jrfi AByx
CMeII{HLIX IIOJIO COIi CO llSaI{MHO-IIepleII/{I4IiyIIrI pIIbIMI,I llaIIp aBJICHIIfIMII
rroJr.EplrBaIInr4,'l'anoit crtoco6, B orJrl,rqrre or {orouerplrpoBa}rr,r,E nAoJrb

l\wcficpcar4, no;lrJoJrrrJr 6o"ncc yrcperruo rraMepl,rrL r,{HTerrcrrrBrrocrr, 1' I uo-
Jrocn0 H. 4., a rarilne 1o r coccTlneir ncnoanryqolirroi,i {otoc{epo, trrcrJrrorrlrrb

AcScKTLI MoBanriil rr trrBMerrerrue trpHocrr4 rro u6rcor0 crrer{Tpa. fna 6onuureii
I-IaAclr{H ocrr,r o6pa6orxa IIpoBoAr{Jracr, ]r Alrc pyHrr, rre3aDrrcr{Mo o6ourura

aBTOpaMr4.

Cry.1g6rrt ,, ourrr6nn [pi,r LraMeporrr4r{x Moryr r]oBHr{ItHyrL ucJreAcrBr,rc I.r c-
oAHOpOAT{OCTr,I B rrpo[y0ltaH],rr{ noJr.frporrArrr,rx rrJreHor{ Itart B [peAe-
Jrax oTAeJrbnorl no;rapora4uofi IroJlocltr{, TaIt I4 oT noJIocI{lI I{ rroJlocl{e, a TaH}I{e

Bc.sxlrx Barprrarreur,rit na lrogarzric (urr:ruunu u np.);nocJrc;(Hr{c, oAnano, RBrrAy

6twaocrm r{o3auHr,r n $ortanrnorl ruocxoc:r}r xoporxo 3aMerHrI u uory'r 6rrrr
llcnrroqeHbr 6oe oco6oro rpyAa.

O6rr.rno i\rolr{}ro 6r,rno oro6parb He 6oricc 12 umr 14 rrap rroJrocorr, cno6o4-
i{blx or gc{oHron, Ar,s onpeAeJrerll,ifl BeJrr4rlr,rlbr E. 1\4rr rro ycpoAnrrJrrr Rcc 3Ha-
qenl,rr{ ItolrrpacroB AJrfl r(a}HAoro r.{B /lByx rratrparJrc}rr4ii ocoi.i rroJrgpor,rAoB,

a 6panr paaHocrr, E to.rrr,Ho l\Irrr c o c o A rr rr x rrap rroJrocon, qro6br r,rcnJrlo-
.urts Italtor,l-.ntr6o cucTealarl,Irrccl{uli xoA IrAo,[L A]rcnepclrl,I, OcJIr4 orr cyqOcr-
BoBaJr. Sarclr AJItr ItalI{AoIo.flApa H. D. Mbr crpotrJrr{ pacrrpcAo.rrclrurc lr3},rcpc}r-
Irrlx BeJrllrl,ru D. ,I(ra lrexo.roprJx x4ep 6rr;no iro.[yrrorlo ]ro /\Ba r,r 6orrurc clerrr-
poB, OAHaI{O ouJI,t6HLr Il II,IArJpoIrIic I{ cparjrrrdTeJlrrriafl rtpaTrtoBpolferrrrocrr, cy-
rqccrRoBarrl,LrurAcp Ir. a. rroryr cl{eJrarr, pc}ByJri,Tar.br lalropcrurfi AJIrr ol(Hor.o r,r

roro )r{e flAila HecpaBHr{}rbrtr{Lr.
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s 2. PDSyJILTATT,I TISMEPEIII{IZ I4 OECy}I{AEHITE

Bcero 6r,rno uocrpocso 12 paclpoAeJronufi.racror ans 12 r.rafl6oJlee HaAe]fi-

HBrx cJryaraeB (ryqms16 narrecrBa cnenrpon). I4a r'rux B BocbMr{ cryuaxx 6ruo
noflyqeHo cl4Mr{erpuqHoe orF]oLlrrreJrr,}ro D : 0 pacnpcAeJre}rr{c rl{rla HopMaJrb-

HOIO, a B arerbrpex cJryrlnr* 3arlrerHo orJrprqamr{ccc.tr oT HopMaJrbHoro pacnpe-

;
@

A,

@r oA
gH 86

xa+o
I !au+
ox
ooa

Ox
o

@
A

A ,J :d6u@OEYA
ffir tffiz

-0,03 -0,02 -0,0/ +0,0/ + Q1Z +0,0J

0)lm. 3. Cly.1n1t cuMMerpfitrnoro pacnpcAe"rrelrllrI
peIlHOI{ BeJfr{LlIrELr o'

Iianepxy - o'treJrblllJe pacrlpeAeJlelll{rr; 'rerlHLle^HIy}Hl{tr -.rrj{Ilo 1s37, c[' I
lzs o'nlreleleiili,i): ctrcilste- ttpytl{Hrl - a,tpo 1837. crr. /r (25) ;.llptji\ll'le Hpc-
cflrlilt nnf,o i438, cr. S f ld)j ttocste til,ecrltnir -nnpo 1838, clr' 5 (24);
rTre)loJrbrrrrirr irabo tgAZ, cn.3(15):-HirrnpalLt-rlrtDo 222t, rtt.2(251:
rilrvHrill u luqlioi,i I t,I|o 2228, cn. 3 (25); lilyHll{ll c tilec'rllHirxlil H)[po
i b43; ;".- t -1it;; nu,,'ai- cpelirlee uoprra,;rrno'e' pacupege':rentie BerII!'IUll D'

AgJrg-urro orx?r6oH r4alropcrrtrii. Ha Sur, 3 upe4crauelibr cpll{Nlerplrtlnbre paclpe-

AeJIeHmrr qacToT ReJII,Iattr{HbI b4ra otux Bocb}Ill C"[yqnst: Haropxy AJIfl Ha]I{AoIo

cflyqa-fl I] orAeJlbltgoru, a BFIIt3y - CpeAHee paCnpeACJIeI{Ile. Boero B noorpoe-

Hr{c cpcl.lHero cnrvrNroTptrtrHofo pacfipeAeJreltl4.E I]oIrIJro cBr,I[Ie 160 neaarzcz-
rrbrx onpcAgJrcriur"r BeJrr4arrrur,r D. CreTlycr orx{erllTb, tITo rroJryrul4pr{Ha ar[x
npr4Bbrx pacnpc/lgJreH?Lfl t\Ieuflcrgtl or CJIyrIafl I{ cJlytlarc (uanpunep, 1843

cnexrp I u 7837, cflcltrp 1). 3ro cBflsauo c I'IarII{aII{er{ yHaBaI-IHbIx n $ I c.ny-

qafiEblx oilII,I6oH, a UIaBLtbIt\,I o6paaou, c AeilcrlllleM aS{crtra Apo}RaHtrfl. fIO-

cJIeAHIlft IIpIIIroAI4r It paBLIaBaHHolIy I{ HccHoJILIto HeoIIpeI\eJIeHHoMy HOuTypy

IIA C,'I'OT ll:tI{0-
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rroJrocnrl H. a., qro Br,rarJBaer yBeJrflqeulrc oruu6xlr rrpn orrpeAeJrell]dl{ D. IIpo-
CI\[OTp CleHTpOrpan'IM rIOHaBEIBaer' rIrO AlIClepCI4fl HOpIIaJILIIOIO paolpeAeJle-

H?r.fl TeM 6O,rrrue, qeM xylne HaarccrBo l[so6pa)fieHl1lfl.

flocxonaxy B rrocrpocHrre cpeArrefi xpnnofi BxoArlJrrr cJlyqall paBJIrIqHoro

HaqecrBa zs06paltcHl{fi, To ecTecrBeHHo rIpI{HfrTb 3ro pacllpeAcJleHrlc 3a

HO p M aJr r, Ir o e paclpeAeJrerrfle oIIII{6oFlr{3MepeHr4.tr BeJrr{rrtr{Hbr b 4nn sax-
Trrarecxtrx .flAep Ir. a. r{to6r,r y6e4urr,ca B rol\[, rrro 3TZ oruu6nu He cBflSaHDI

c $orouerpu.recxoft [poUeAypoft, a Br,raBarrr,r ynaaaH]rr,rr,rrr Bblrrre rrpurul]ra]rtr,
Mbr [oryrr[Jlu pflA crrer(TpoB r{cHyccrBerrnofi uorocfl[ }I. e., r{cfroJlbSoBaB nIeJIr,

crrenrporpaSa c ue6o,nruoft (onono 0,05 un) au6oauxofi upalroyromuofi

{opuu. Cuexrpr,r Droft r{cxyccrse}ruoft rroJrocxr{ 6uru o6pa6ora}rbl rarrraM ine
o6paaou r,r rtoltatsa;rrrr Bo llccx cJIy-
IIAflX COBEPIIIEIIII.O CI{IVINICTPI,IIIHbIC

pactrpo/(cJreHI,LrI eua.reuuii D onono
lryJlrr. Cpo4naa rrprrB afr, rro Jlytrcrrrafr
no t 1r0 rrca aBucr4[rbrM oflpcAcJlclr]rrrtrr,
rrpr,{BCAcrra rra c[r,rr. 4; AI{crcpcl4-rr

,qJlfr rrcc s ABa c ne6o,;rr,urr,rlr pa3a

I\{Cl:rEIIro, qCM Il CJIyrIaC oCTOCIBOFIttoit

froJrocHl,r. flocrto;rr,rty y I{cltyccrBorr-
uoir rroJrocHlr npa.rr coBellr[orrl.ro
pear(r,re, a lral,ropcrinur)i Itorrrpacr
(1 , 13) rrpaxrrlrrocr{lr Tanofi irte, Itart
y rroJlocon rr. 4., 3To paBJlLlrrIIo lI],Ic-
uepu,rii ur;rBBarro rroyRollouuocrr,Io

otrpc/(eJrcr u[l D ;q,lil ocrocrr]eHrrrlx
IIOJIOCOIT 1[. i). llO yttaaarlirr,tu n $ 1l

IIpL{ur4}raM.

Oco6uft lrrlrcpec [pcAcraBJrrrlor cJryrral{, HorAa HpI4B6Ie paclpeAeJreH}:lfl

cr{erqeubr orHocl{ToJrbno b:0. Oun np}IBcAcrrbr na $r,rr. 5. Mrr BI{Ar{M, arro ortrI

paclpeAeJreHl4rr He roJlbno orJlr{qalorc.fl o'r'Hopr{aJrb}Ioro [pI4 b : 0, FIo r{ B r,r-

x oA.rr r 3 a rr p eA e Jrr,r o rA c Jr blrr,r x c Jr yu aiirrbl x orr( Jr o-
u c u n rt B HopMaJrr,Honr paclpeAeJrcrrrrr4 (cu. {lu. 3). ,(.na rpoBepltrl arrx
pesyJrbraroB Mbr rrepecMorpeJrlr clcHTporpaMMr,r B yna3aHr-rblx na sur. 5 cny-
qaflx rr oro6pann Ar.rr Hrlx no 5-B nap]rbrx floJrocon, 6esynpe.lnr,rx c Soro-
Merprrarccxofi ro.rnu Bperrrr.fi, r1 rlpoBeJin nx o6pa6orxy, 3ra o6pa6orxa 4ana
cpoAHrre 3rraqeultf, 6nnaxuc rt reM, noropr,re [oHaBr,IBaroT pacrrpcAelreu,afl

aa {ur. 5. Haupuuep, Arrrr.naop 1840 w lB43 roryqsu6l Br{arreur{.fl:

tDlrr. 4. Cpcgrran (pLrBatI rracror !I3r,Ic-
perrHor{ BeJrrr{r{Hr,r 0 Ailtr lICfiYccTBeHnolI

rr o Jrocrtu rlerr lt cpl,I]rrrol{ D N{1.{cc}11I.

ItO TO Il[I C II p aHTt'I tlOC]It [I COIJ II aAaIOT C IIO Jlyrl OlltlblllI,I

Tanran o6paeorrt, r 30 9/o pacclrorpcrrrrbr\ r{arrrr

+0,03
+0,015

IIo pacilpeAeJrer{zlo qacToT.

cryqaeB ({ur. 5) trMeercs

1843, cu. 3

1840, cn.3
+0,016
+0,0r 2
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ynasarrtrc lra oTJruarrre rroJlfrpr{3arl?Il,I IIOJIOCOH II.9. OT lIOJIfp[3aqt{I{ coceA-

Heft Soroc$cpbr, Aocrr4ramn{ee 5%. tDaHruargc1u B c,14JIy yHa3aHHLIx B $ t
trpnrrtrH IloJr-rrpr,rBar{l,1fr ]l rroJlocKax II.3. AoJI]ItIra 6r,rrr, eaMerHo 6oilbure. OA-

HaKo Bcc ?I{e cJroAyor llMerb B BIIAy' rITo paccrlorpeHllll}i }ial\{I[ 3++eHr Haxo'

*Q0i
't I-L

orr. 5. C,tyuar oTRJroHerrrrfl oT rropMaJrr,Horo pacfipc/(c,,IeEzfl qaoror I{3MC-
peHrrou BeJL[q]'{}ILI o.

IfylHrlp - cpelrree rropMa:nhHoe pacIleleJelllle (trcpelleceHlloe c ,l,lll'i^ 3); TeMIlLlc
Hpy)ttl(Jt - rtgpo 1843, cn. 3 (14 ofife]l^cJleillrtr); cuerrbre Ilpy,IllilI - rll(po l^4u. att. r \zt)',

rlpflMble npeortrr,,r - rtpb a, ci. z 1zz1; itbcrrc rpecrrrxrl -.EI{po a, cll. 3 (18)'

I\trTctr Ha r'paHI4 o6uapy;nelu,Ifl: Ilco6xoAIl[Io ]Ic roJrLHo yBeJILITIcHI{e qrIcJIa

Ha6ilroAegnii rpr4 orJluarrroM HarrecrBe r{Bo6pa}r{elrtrfr, tlo lr ilpI{1\IoIIoH}Te 6oroe
aryBcrBr{TeJrr,rroro rrcroAa o6lIa]lyHteHtr.E rloJrrrpl{3al{uu, alro 6yAer rlpcAlptr-
IrflrO B Aalrbuofiurelt pa6ore. To o6cTO,sreJIbCrBo, alro lIOJIflpItSarIILrI O6napy-

?I{I'IBaOTCf JII{IU}, B OT/{eJILHEIX CJIyrIaflXt CB'I3aHO IIO TOJIbItO C pa3Jltrql{el{ OpItCH-

Tarlrru rrJrocr{ocreft rroJr.frprrBar{rrir,r rr. D. rI rirrcrpy}Ie}ITa Apyr orHocI{TeJIbHo

APYIa, rJO, B OOTIOIIHOXI, - C CaN{I{lI s u s u rI c c H fl M I\I eX a H }',I 3 II O }I

I
I
I

I
I
I

I
t
\
\
\
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o6paaonannfl II. B. ECnu, Hanpl{Mep, H, a. coaAaercfl IIpI{ ABI4}I{eHIIII peJLfITtr-

BrlcTcnr{x aJIeKTpoHoB B ynop.flAoareuHoM }raIHI{r}IoM lone (aoa.re nxren),
ro rroflBJrentre sSSeHra IIoJLflpI{BaqI{u 6yger BaBl{cerb or yIJIa I\{e}HAy HalpaB-

JIeHtreM MarHrlrr{oro rroJrfl tr JIY.roM BpeHI{fl. ECnn eUucclrfl coSAaeTcfl TopMoS-

Hr,rM trSJryqeHtreM nyrrfia gJIeHTpoHoB' To AeJro 6y4er o6crogrr, HecRoJlbr(o

[Harre [4]. Aanee, ecJrr4 rroJrflpzaoBal{Hoe [Bilyrreuue Bo3lruHaer B SuaqlaTerb-

Hoft TSJIIIIe ra3a trpu Hailtrqtrll B Hefi MarH[THoro rloJr.fl, To MarHllruoe Bpalr{eulle

rrJroc11ocrtr troJr.flpIrBaIIZIr B aToft roJIIqe Mo)fier cAeJIarL BbrxoA.f,Ir{ee u3ilyqeHtre

upa1truecHr( HetroJr.rrpr{BoBa}rrllrM, r[ r. A. Ho 6esoruoclrreilbuo n ]toHHpeT-

HOMy MexaHEsMy, IlaJrrduue a{{exra rroJlfpl{3al{[[ H. a. AoJr]ItHo yHaBr,rBarb

Ha ee HeTerIJroBOe rrpotrcxorrtAeHtre, Tar( Har( IlpeArloJro]fielrl{e o pac-

ceflHrlv- Ha BosMolnHbrx oJrer(TpoHHr,rx noHAeHcaqlr.flx upoTrdBopequ:r ua6lro4ae-
MoMy paclpeAerleHtrIo ouepruu B crrexrpc tlAep H. a. r{ AaHHr,rlr o6 aneHrpou-

Iroft [rorgocrtr{, Hafi rlonaaauo s [t].
B gaxrro.rentre cqr{rae}r cBotrM AoJIroM nplrHecrlr 6.raro4apnoctr E. 14. JIu-

MopeHHo Ba fioMorqb n o6pa6otxe crrenrpoB.

Onra6pr 1957 r.

Jlureparypa
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I{ 3 B E CTIIfT I( P bIM CITO ft A CT.P O OI{ 3 I4TIE CH O r O B C E P B AT OPllfi
Tom XX, 1958 r.

CIIEIT'I'POOOTOMETPI4'T JII/IIIflit I{IIOI]AT(PACITOIO TPI4I]JIBTA
nOlII,ISOB..llllIOI0 I{AIf,UIdfI i). 81198, 8542, 8662 BO @JlOItHyJlAX.

u^cTb lI. oDt{ltE xAt,Altl'Et)ilbtE cBOiicrB^ ,'illililii
PIII@PAHPACTIOTO TI'I{II IETA B CTIETTTT'E TD,TOITTTYJIOB

III IIfITEII

9, P. Mgcm,etto n T, rlt. Ilcoro

B pa6ore o6cyxgarorcn o6rque xaparreprrLre csolicrsa uu{paxpacuoro rptrtrJrera
B crre$Tpax {noHHynon tr rrfiTerr. Cnenrpi,r (pnoxxynon noryqeur,r ra EaruennoM corr-
EeqrroM TeJrecmotre o6cepuaropnu, Aucrrepcr{rr 0.35 Alun. (Dorolrerpzuecxoe rlayqerue
crrer(TporpaMM rroftaaLlBaer, qro B criexTpax Bcex AocraroqHo rpxux lprioxxynon
ua6rrogarorca Epxrre o6paqerua IR2, nogo6uue npxur.r o6parqenuau FI2 ra K2, a taxxe
TeMr{r,re Jrrrurrtr IRs, noAo6ur,re ilfirrrrffM Hq u K3 (cu. Szr. 1). .flpxue o6paqeurzr IR2
c reilrrrlIMz JrtrrrrrflMrr IR3 onaar,rnarorcg o6r,r.rno EecfiMMerpl4rruulru. tlaqe Bcero fipxoe
o6parqenne IR2 cltelleuo B cropouy Merrbrtrux AJrrlrl tro oruomeul{m H sopMaflr,HoMy
ttoro?fieurrlo, a norJrorrtreur.re IR3 clterqerro B cropouy 66nr,mux AJrr,Irr BoJrlr [o orlrolre-
Htrrc H eroii alnrccun. To xe cauoe ua6,nrogaerctr, RaH rr3BecrHo, 14 ilJtrl runut H2 a
K2, HB ra K3. O6cyxAeH Borrpoc o nporrcxox{Aeunu ,nunrfi IR3.

R aaxnroqeslro crarrrrr rrpoBeAcrro [peABaplrreJlr,noe o6cyrx,qeurre olenrpoB corrueq-
Irrix rrflrerr s o6lracrll ]I]t-rpurrer:a. ,(lrcnepcun 1,6 i\ln.tt.. (DoroMerpz.Iecnrle pa3peshl
yl{a3r,rBaror r{a HaJrrrqrle B cnel{Tpax coJrlreqrrLrx rrITerI oAr{}rouncui xpHofi aMi.Iccl{rl IR2
(cu. {ur. 3) r npu oroM B prAe cryqaeB cueqenuofi. Oglruovnoe tlailyqeuue raxoro Etc

Tl,rfia na6nrogaetcr rr B trrl4rrrrflx 112 tt K2 crIeHTpoB coJrueqnbrx rrrrreu.

T}IE SPECTROPHOTOX,IETRY OF TI]E INFRARED LINES OF IONIZED
CALCIUIiI ).)' 8498, 8542,8662 IN FLOCCULI. Part II. The general characteristic proper-
ties of infrarcd lincs in the spectra of flocculi and spots, by I). 11. Mustel ar'dT.l'.'Isap. -The general characteristio properties of the infrared triplol, in the spectra of flocculi and
spots are discussed. The spectra of llocculi.rvere taken with the solar l,orver telescope of
fhe observatory, s,ith a dispersion of 0.35 A/mm. The photornetric study of Lhe spectro-
grams shorved ttrat bright reversals IRr, similar to the bright reversals H, and Kr, and
also dark lines IIl3, similar to the lines IJ, and Kr, are observed in the spectra of all suf-
ficienLly bright, flocculi (fig'. t). Tire bright reversals IR, rvith the dark lines IR, are usu-
ally nonsyrnrnetric. X,Iore often Ure bright reversal IR, is displaced tonards shorter
rvavelengths, relative to its normal position, and the absorption IR, is displaced {,orvards

longer rvavelengl,hs, relaLive to this emission. As it is knorvn, this is also obscrved for
thc lines H, and Kr, H, and Kr. The problem of l,he origin of the Ill, Iines is discussed.

In conclusion a preliminary discussion is,,given of the spcctra of sunspots in the in-
frared triplet region. The dispersion is 1.6 A/mrn. Photometric tracings shorv that in
the spectra of sunspots there is a single bright emission IR, (fig. 3), u,irich is displaced
in several cases. Single emission of this type is also observed in lhe lines H, and Kr of
sunspot spectra.

711



B npc4rr4yrqcit pa6ore aBropoB It]6un r{ByareH Borrpoc o HaJrr{qr,r?r caMo-

rrorJlolr{culd.a s ue6brroqrroii oMuccrrrtl LrBJlyrracMoir qeuTpaJrE,Hrrlr,rr,r qacrflr\{rl

runufi ran$paxpacuoro rplrnJrera (cocranuoro gy6ncra) cuexrpa $noxnyron,
rIpI{aIcM 6r,rno c4cnaHo BartJIroaIeHI,Ie o ronl, arro TaHoc caMortourorqelrl4e [plrcyr-
crByer w frRlrfl.ercn Aocrarorruo 6orrurulr, Oru pcaynrrarr,I ocl{oBr,rnaJrrrcb }ra
crlel{rpax, rloJtyrlsslrurx c Al,rcflepctteit 1,60 Alnn. Flacroarqax pa6ora ocuo-
Bar.ra Ha crrenrpax {.nonxynon, cH.rrrr,rx c Ar4cflepclrefi 0,35 klnat,.Pczy,Jrbrarbr,
orHoc.flrqr{ec.fl r( rrrrrHarr, ocrroBaHbl B Hacro.rlrr{efi pa6orc nper,rMyqecrBeHuo Ha
orrenrpax, rroJryqeHHbrx c Ar{clepcr{efr. 7,6 A1,wn. Bce lrccnc4oBaHHr,re cuer(Tpbr
rIoJIyaICIrbI ria flarrrotrrronl coJrHeal-

nor{ TcJrccxorrc o6ccpuaroptrrl.
Ytrio r npe4ngyulcii pa6o-

rc [1. ] orucqaJrocL, lrro B r{crr-
TpaJr6Hbrx aracrrrx nr,rrrrai.i crrclt-
rpor] l\rrrorr,rx {lolrnynon na6nlo-
AaIOTC.fl DnIrTICCr,IOHHIIe Br{CTyrrbl,

nano4o6r,ic BrrcryrroB H, lr K, r
JrlrHlrflx H u K Ca II. O.4rrano
orHoclrTeJrr;Ho He6oJILIuarr AItc-
IIopcI{.a Hc IIo3DoJIIIJIa froJryrrr,rTb

llocrarotrl{o yBcpeFrHEre Br,rBoAbI

o xaparrrope o'roii anruccun. Ma-
?epLIaJr, ncuontBonaulrrrii B rra-
croaulei,i pa6ore (cnenrporpau,irrr
c Atrcrrepcrreii 0,35 Ala,tar,), gaat
BO31\{O}ItI]OCTb CACJIaTb SaKJIIOrre-

ll rro o Tot\t, rrTo 3t{trcctrolIHbl0
BrJcryrrrrr, no4o6ur,rc nnrrrtnm Hr,
u I(r, ua6nto,tlarorcrr B crrcnrpax
rr []anTurrecr{[ Bcex AocTaToqrro
rr|)r{r{X $norrrtyron. Bonco roro,
oHaBr,rRaorcfl, rrro n 6onsruraucrnc cJrytracB olrficor,rourrblo B6lcrynbl (o6-
parqcnrn), noropbre iurr 6y4eu o3HarrarE c?r\rBoJroM IRr, co,qcpxrar B cBor{x
uorrrpaJrbrlrlx uacr.,rx [por]aJrbr, TeMrlble ilrr.trr,7u IR3, uo4o6nr're lraruralt H, u
K3. Ha Snr. I r\{br rrprrBoAlrM noHrypbr Bcex rpox t;rrrttii ).).8498, Bb42u86GZ
AJIfl rpox pa3pcaot creHrpa $noxnyra (4tx rpex roucH {lonxyna). Bunay
ua $lu. la, 16 lr ln npuneAcr{ Ko}rryp coorBercrByrorqcii trrutanlr. frourorqorrr{fl
AJrrr coceArrlrx c {noxnynoM }reBoSMyrqeHH},rx qacreit coJIHeqHofo Ar4cKa.

ltontypr,r, nprrrBeAorrr'r're r'ra artrx Surypax, HecnoJrbno crJra?r{eH6r - or-
IeJILHLIe n{cJlltrlo Jtr4trrlm rlorJrolr{eu[a (6neir4rr), HaKJIaAbrBalotqr4ec.fl Ha Rpr,rJlr,.rr
ocHorlrrrlx nraulrft nourolqeHr{rl Tpl,rnJrera, Ha lrux He HaHcceHr,r.

Ha t[mr. la, '16 lr 1n xoponro Br{Arrrrr yfia,ar.rrr.re Br,rmc flpnue o6parqeunr
IR2 u Il r4x rlcllrpc renfHlro {rutlfii.w IRs. B l(a{ecrBe r,IJrJrrocTpartraw jylbr IIprlBo-
.qlrr{ rar(E{c perpoAynurrrc cnenrpa {nonnyna B rrrrruflx tr4H-rpruteta ({ur. 2).

Ociuorp o6parqcuur,i IR2 u r.trelrrpaJrbHbrx rrorrrorqeuuit IRs ua {nr. l,
a ranlr(o na soroueTplrqecr{ux paspesax creHrpoB Apyrr4x {tronxyuon nptr-
Bo,qI{T }t BhrBoAy, trro .flpxoe o6pauqeuue IR, con,uecrHo c rrorJrouleuueu IRg

1D{,', la. Ho.ntypr,r uurfparrpacuofr. nu:nu:a
/. Silltj AJrrr (r.rrortxy,ra Ir coce^u 14x rreBoB-

Myrrcnrrr,rx sacreii J.u,rcfia.
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HBJItrcroir o6r,t.rrro II0cur\Irlo'rprlrrrrblxr o6paBoraIrr,ICt{. B 6onr,urr,rrrcrBc cJIVrraeB
31y acrll\{r{cr1l1,Irc rfoiI{uo o6'lsctrnrL crr0rqorlr,reu nnnuii IR, n croporry t{e}rrr-
rII'Ix /IJITIII IIoJII{ llo cllallrrcHrrlo c HopMaJrbr{oii 4.rtunoii BoJrlrbr i{ ollrloBpcx,Icrr-
,Hlrlr clrerqeflr,rctr{ "rrlrlllrii Ills B ClOpOHy 6SnrurUX IUIr{rr BoJrrr [o cpaBrrcHr,{rc
o qorrrpaJrblrr,rrt rroiro?riorrr4cr.r Jrr{irl{ii IRr. tr4na.re roBop.E, r.a3br, o6paSyronlue
n xpoMocdropc .spxoc o6parqoulrc IRr, no4rrr,rr{arorcE, a 6onoe BcllxHr/re cJron

S;nonnyna ABIr;Ii)rrctI IIo orl{orroHI,Irc n arrrr{ r{BJlyrralo11(rlll ra3ar{ nnrir3 *.
flocnonl,tt;. xlbr IIc olpoi(cJIr{Jrr{ rloJro}r{c}rr,Ie rnirnrt IR3 rro ollrotrrc]nrrIo

rt a6corlorllo,u)r crau/lapry (rraupuuop, tro oruorrJcrrr,rrc rt Brrcrrarariubrl,r B crronrp
,JII{}III'I['I }ITCJIOSI{Oi,i ,I(YT'I I,I ItP.), TO MI;I IIO I{OffiEi\{ IIA OCTIOBAUIII4 IIAIIICIO MATC-
pr,raJra crraSarr,, cxreqcHa .rrr,r Jrrlurrfl IR3 n {r,roncroByro cropoHy rro orl{or_lrcrr[Io
H Ilopl{aJIi,Hon{y IIoJIo}I{c}IlrIIo lrJII,I rrcr, O4rraxo 3Accr, r{o}nrro cn&Barrr crreAyro-
rr4oo. To:r,rte pcalrJrbrar o xapaHropo actrxrMerpt4r,r rrpHor.o o6palqorura B crronrpc
.{ttortriyta 6tr;t lrc,lnllor}rroH u tgli r. Ceut f{srouoy [2] no Jrr,lrr{r{rr I{2,
Kr, Hr, K3, IJpr aroxr orta3aJrocL, rrro no rftonxy.uax Jrr,rrurrr Kr, rart ]nc rran
y HaC JII'IIIIILI I112, ynaasrllaoT I1a BOCXOAflII{00 /{BIIiI{CHT,IO l43.llyqg1gU{1rx I'a3olt,
a JDrlrlr.fl K3 yriaar'rnaor Ia HrrcxoAfrrqco /(Rtliltorruc raaa. I4cxoAfl rr3 STOIO

rfartTa rr rra cxo/:Irroro xapanrepa .rrunuli IRr]-IRB r,r KrfKe tlroi,r(Ho Bafirrro-

'ItrfTb, tIllo II llo Jlll.lll,Il'r IR, lllr /\oJl?.ttt{bl oiltj,Ilia'|b Iro (bIOHttyJIax HU.Oxollflrqcro
ABlrlltcHl,rfl r.aBor] 1ro orr{orrrorrrrlo rto sccr,l arlrocSopc.

Ha,rln.ruo .rrlrnrrii IR3 nrryrpr,r ,rpr(r,rx o6partrcrrlri,t IR, r,roiner 6:slrr o6rsc-
lrcrro TaIt )Ite, ItaH 1{ ilaJrrlrttre lr,rnlrii Kr, H, ItHyTptI flpr{rlx nr,rtrlllt K, tr Hr,
a ulrorruo, lltroloTcrr ocrroBarrrdrr ctltrarr [3], -rro no rflonxy;rax (rr B rr[trturrx
c.[oflx rroBosrryrqorrrroii xpouocrfcpu) nr{rrcrl,ryccxa.fr re},llcpatypa raaou y6r,t-
taer rrapyiny. flpar:4a, Mnauoro [4] ynaaa;n rra Apyryro rroBN{o}r{rrocrr, 

- rra
IIpOqeCCbI IIeHOIepCIITIIOIO paCCCflHI{fI, I(OTOpLIe l{Ol'yT TaItiItC BCCT}I It IIO.EBJIC-

TItdIO qCIITPAJIEIIT,IX IIOTJIOT{CHrIII1 K,, H,, IR,. O4UArtO OAIIII I43 ABTOPOB IIACTOfl-
rrlci.r crarr,?r yr{atsaJr [5i, .rro rr,rrrorcaa Mnauoro Bcrperracrcrr o qoJ]brM p.aAo]r
'rpy4noctoii. It arnnr ?py4rrocrrrr{ oJrcAye? 4o6auurs cqc oAHy rpyAHocrl,
.yHaBaIlHyIo B. I. Xoxtosoi,i [6J, a uueuuo: ro, rrro J1{}tr{tr H, lr K, cnrerqeHbr
rlo oTHorIreHI{Io Ii JI-t'IIlI4.trtl/I H, u Kr, ronoplrT o r{e3aB[ICrIMocTIl rlpoqo0coB no-
rJrorqeurrfl (uponcxo4nfi{rrx B BepxHrrx qacrrrx {noxnyton) tr rlaryrreHna (lrcxo-
J.(flIr{ero tr3 Hl{ifiHrrx tlacreii: Snortnynon). Sroro rre cJrcAyer o}KrrAar6, ecJrr.i
'ctlrrrarlr' qro eAuHcrBeHlroit rrpi4quHoft BoBHLT]ir{oBeLrwfl rrwLrrttt- H, u K, flrJJrrrrorcfl
rpoqeccbr }renorepeHrrrocr-Lr. BeaI{juHoe cMeu{crrlre ilvLilir. IR, n IR, (4.nn
accx rpex rr,rrnrri rpr,runera) noArBeplHAaer cxa3aHrroe.

B pa6ore [5 ] ynaarrnaJrocb, qro xorfl [por{cxo}r{Aeur.rc rnur,ri.i H, r,r K,
(a c.nctrlooarcJrblro, ia nunnii IRs) cnaaauo c y6hrBaHrrel{reM[eparyprrno(pron-
ItyJre Hapyilty, rcrl Irc llclrce upoqcccr{ ueHofeperrrrrocrtr AoJr}rtlrbr r,u.paTr,
o.IOHb 6o;rr,rrlyrc_ poqb B coSAaHtrI,I Aocrarorluo eaMcrnort truTorrcrrBlrocrl{ r;tlyrptr
-fipr{r4x nmuwit H, n Kr, a BoB}rox{so IRr. To, rrro xpoxfocr]cprirre raBbr Bo rl.,rort-
I(yJIaX I{aXOAflTCtI 1} [BI{}I(0HI4I{ I,I 3TO ABr4}I(eHrre [por,rcxoAr,rT c 3at{0T}rr,rnI I.pa-
AIlcHTor{ cnopocreli, erllc 6orLue yBeJrLlrr[]lac? BcpoflTrrocrrr lJbrxoAa rrrJalrrorl
ua SnonHynoB Brryrprr nr,rnnfi Hr, K, u IR2. MerH4y Jrrrr{r4rrx[rr H, u Kr, c o4uoi,i

* B qenr:patrrJlrr,Ix rlacrtlx
urur lunrli IR, n a,rolr c,.Tryqae

,nuriun ). 8662 rueetcn 6,rurga. IJoarolry ,(a[rrLrc o c]rcuIe-
rrccnoJrbr{o IIcoIIpeAeJrerrrrbr.
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cropor,rbr, z Me?fiAy o6paqegufMtr IRz - c Apyrofi, lrrreerc.E ]I Apyroe o6rqee'

cBoftcrBo - rutrptrHa ltwquIt IR2 pacret [pI{ [epexoAe or qeHrpa AIacHa H l(parc,.

'Io nre catloe I4Meer Mecro I{ AJLrI JIIIHIIfi K u H. flo-nuqnruolty, O6rqHoCTb B xa-
panrgpe Hr- u Kr- rrtI:uufr. I4 IIuI:uIaft I4l{-rpllulera o6ycfloBflel{a reM' alro Ile}I{Ay

rrepBlrarrl r{ BTopbrrlrr{ ocyu{ecTBJrflercf TecHa.fI BBal4l[ocB.tr3r, (inLerlocking) .

3ra nealruocB-fl3r o6ycJIoBJIeHa reM, qro Bepxltue ypoBHI4 y JII4Htrft K u H n

y JrtrHr{fi Vl}t-tpuu,tera - o6rqze. Stor BoIIpoc uccJIeAoBaJIc-s MLIaa'Ioro [7].
B csg,zw co Bcel,l I{BJIS}I1SHHL,rM cJreAyer flo4qgrr,rrrb' rrro Aa]r{e c Al{cnep-

creft 0,35 Af ,wn tocrpoeutre flpl(olo o6parqculrn IR, n JII{Htr-flx l4}t-tpunlera
rr rrorJrorqeulla IR, cB.flBaHo qacro c {ororrerpu.recxtrMr4 ourl46xatrur u [oaroMy

r(oJrr{qecrBer{Hr,rx xapanrepl[crl{r( lIunwii IR, lr IRs rlbr rlolta' Ao ZayqgHTt 6a-

JIee rroJlHoro rfareptraJla, He AaJr?I.

Ilpn6nrmeuulle OI{eHI(E IIIlrpuH JIIIHIIft IR, uOryt 6rrrr c4e.uaHLI Ha ocHO-

BaHrrr{ Sur. ta, 76 w 7s.
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@ur. 3. Houtypr,r rn{paHpacrsrx nruraft ),tr 8498, 8542
AJIS II'ITEA.

B aartnto.regr4e crarbll t{br rrprrBoAl4r\[ Hexoropr,re [peABapIlTeJILHbre cBeAe-

Irr4fl o xapanrepc r{pnoro 06pau{eur,r.E Buyrprr tr4}t-,nnnuft B crrexrpc coJInequr,rx

ILfIreI{. Itan nssecrHo, B cIIeHTpax AocTaTor{Ho 6o"nr,uurx coIHerIHbIx fr.flreH

iluLrufr H, tt K, cyxtellbl, a ilut:azlll Hs lr Ks OTCyTCTByIOT, TaIt IITO JIIIHIII{ Ha.

u Kz flBilnIOTCfl oAI{HOIIFIrIMu. flpegcran,rreT llHrepec I43yq41u eTOr BOrrpOC]

r Ailfl 1r41r4fr. tr4lt-rpunnera, ra60 o6r,scueure caMoro {aHra cy}neurdrr irrll;,rLk

B cIIeHTpe rIrIrHa [peACTaBJLflet 6Onrruoft IIHrepec tr{ CB.rISaHO, IIO-BI{AI{MOIIy,,

c o6{exroM Oneprue4a (cu. t51).
Te npe4naprrreJr[,HEre AaHHr,re, r(oropbrMlr Mbr paclo-JlaraeM tr r(oropblc ocHo-.

Balrrr Ha CIIeHTpax, rrOlryqeHHLIX c Al{c[epcuefi 7,6 ]f1nrW, cBuAereJIbcrByIOT

o ror\,r, arro u ArIg- JInHuit. tr{}t-rpranneTa B clexTpe IIflr}Ia .flpl(Oe o6parqeuue'

.f, B Jr.fl eTC.tr oAI4I'IOarHbrM.

B xaqecrse I{JIJIIocrpaI{trI{ MLI r'ra Srar. 3 4aeu Sotouerpuuec11lal'l pa3pe3

crrer(rpa rLrIrI{a B o6ilacrll ltv:uu.it" II B49B a 8542, a Ha +uI' 4 nplrno4ram

perpoAyRr{rrc creKrpa frflrHa B o6ilacrr lrlrHav- }'8542,

Taxnnr o6paaorrn, r{ B coJrHeaiubrx rrflrrrax .rIpKI{e ilIt:r'rllr tr{Et-rpuunera llMelor

xapaHTep, cxoArlbrfi c TeM, arro Mbr r{]\,reeM AJIfl H- U K-IUHrIf,I. ogUaXO SaHJIIO-

areul{.fl o 6onee rounrrx AeraJlrrx r\{otrtuo 6yger cAeJrarb JMurb Ha ocHoBaHlrr4.

cfleHrporpaMl\{, rloJryrreHHbrx c 6o'lllllofi Al4crrepcrdefi'
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Ha ocuosanl,Il{ y}I{c roJIyqeHHr,Ix crrcltrpoB trflrelr (c 4ucuepcneft 1,6 Llrvtad

COBAacTcfI BIIeqarJIcHtre, rlro B IICItOTOpbIx cJIyrIa.fIX qeIIrpaJIbI'Iaa IRr-aluc-
crrf ctvleqeHa rlo orlrolreHr4lo It Hopr[aJrbHolry rroJro]neHl{Io. Ilo-nu4ulrolry,
B 3TI{X CTYtlg')( MbI IlMEEtr{ AEJIO C ABII}ITY]q,I,I}II4C,[I IISJIYIIAIOTqIIMII IABA1\{Z }IAA

rr.flruar{rr. ,(,arrnefiuree I4ByqeHI4c aroro Bolrpoca [peAcraBJl-fler 6o.ur,urofi lrn-
Tepcc. Hpoue roro, rpeAcraBJrfler IrHTepec ror fran:r, aITo a6coJllorrroe BIra-
qcrr?re qel{TpaJrr,Holl [HTeHcr{B}rocTrr n tr4}t-nunra.frx c[exTpa rItITIla MeHLIrre,

.relr a6colroTHoe BlraqeHlae rleuTpanr,uoft rrr-rreucrtBlrocrr{ B Tex }I{e JIIrH?LEX

crrer(rpa coce4nefi, HeBosllyrqelrHoft, rIoBepxHocrI,I Conuqa. ,I[allnefirrce
r43yt1g1rra SToro Bollpoca rroSBoJlut uo4ofir:lr It Br,r.trcHcHlllm l[exaHrr3l\{a r{3JIy-
qeHlIfl B JrrrHr{flx LlH-rpuunera c[eHrpa rrflrrra.

Anropsr Br,rpalr{aIor 6naro,qapuocm na6.nrogareJrflrf Baueuuoro coJrrrc{-

Horo rcJrecxona o6cepnarop[I{ 3a lrcfroJlr,3oBarrur,re s atoft pa6ote clexrpll.
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I{OIITYPbI JII{HI{I',I I{ rr K Ca II B CIIEH'|PE BCfIbIIIlttI4

ll'. .If , fiu;tcclleactiatl

llco.ueTlonal.rr,r liouryplr "rrurl.ri.i II u I( Ca II r cnenrpax BcrII,IIrInIr 6anna 2 20 ox-
ra6pa :1.955 r., lro.rrlrrrerur,rx ra criertrpolpatle IiCT uptr AtrcnepclllI 0,54/.,rr,,u.

Ilonaaano, rrro r{pTrJrr,fl aMlrccrlorrfiLrx lrnnuri II tt K Ca II n cnextpe BoTIInITJIIII

pac[rrpe]rr,r 6.,rar.ogapn Baryxaurrr{r BcrreAcrBI,Ie lraJryqellllrr, B coorBercrBrrr{ c pe3yJrl-
TaraMlr [3]. Cpanner'ue reoplrrr rr ua6rrcgenlrii npegcranreno ua {ur. 3. Otlteqeuo
oqeur, 60,rrt,lnoe cat{orotJrorqeillle B IleHTpaJrbrrlnx tlacrrrx runui.

OnpeTle,,rcrro rrrrcJro aroilIoll Tia;rLqfifl B oLTIToBIIOM oocroflIrlrlr 42S,7, (lVt: tOu) r
qtrcrro aroMoB B cocrofrllr{rx 42P,,, tt 1t2Pr,r: otto or{a3aJ]ocb coorBCTorBeHIro paBHLIM

1.,1t]. tQta r 0,7 . 1014.

PIIOIILUS OF H AND K Ca II IN l'I{E FLARII SPIICTRUI,I, l:y T. lr.
KazaclLeuskayo.-The profiles of FI and K Ca II rvere inr,estigatod in l,he spectra
of a flare of class 2. The spectra rvere pliotographed ort October 20, 1955 ivith t,he

solar tou,er telescope and a clispersion ol 0.5 A/mm,
It is shorvn thal, the rvings oi the ernission lines [I and K Ca II in Lhe flare

specl,rum are broadened as a resull, of radial,ion damping in accordance with [3].
Theory anrl observat,ions are compared in fig. 3. A very slrong self-absorption in the
cenLlal parLs oI Lhc lines is notc,l.

The number of calciurn atorns iu l,he ground state 42S,r, (1[r: 161;-; and the

nurnber of atoms in l,he states 4'P,,, und lPPr,, .vtere derived. 'Ihese rvere found to

be ecJual to 1.43\10t+ and 0.7)(1014 respectively.

tr4cclc71rrt-lrore rrrrur{ H lr I( Ca II xpouoc{epuoii BoTIEIIITHI,I 6a.nna 2 20 ox-
'rt6pn 1955 r. 6srrtr uo;ryuellbl Ira crenrorpa$c ECT [11 n tpetneM nop.sAHC

4uspaxquonuoii porrorlu,t rllil AI4crlcpci{Ir 0,5 Llcat. Mcrc.rrbsoBaJrrlCIr nJIa-

crrl{r{r{ Iliord IIP 3; oArroBpe},rcHHo co crrcxrpaMlr Bcrrtltrrnll B[errarblBaJrcfl

cryirorrrrarr,ri.i ocna6nrcrE,. BpeM[ D]tcnoa[r{tri,i onoxrpa RcI]bIIrII{lI 1-5 cen.

Bo4opo4nnri'i crronrp Droii BclbIIIrI(rI uccJreAouaH B [2].
Cncrtrporpalrubr OororrcrprrpoBaJrr{cb rra ca}ropcrrlcrptrpyrcrqcxr Mtrltpod)oro-

Merllo M@-11. Ha Harn4oiI 1,I3 IIrIx 6r,uo c/(enaFIo IIo rplr-tlcrr;lpc paBpc3a: alep03

IBa Mecra Bcrrr{rrrrrl (t!ur. 1) rr oArr}l-ADa paallc3a coccArleft llcDoar.IytqcHlroii

{orocSepu.
,L[ra yuopenHoro rlpoBeAoE.I{a }Ierrpopr,rBlloro cficltrpa I,I lrocrpoelll'rfl AaJre-

Hr,rx ripbrJrrroB rrocJreAonareJrr,rro {o'rolpa{uporaJIrIcb B qelrrpe rrJracrI4rIKI{:

rrl,rrrrrr K (3933,7 A), ,r,nrrru H (3968,5 A) u o6racrr 3950 A on"rr*4y H r K
({nr. t, a, 6, a). flepexprrrr,te clrel{rpoB IroaBoJrflJro cBrIBar}, I'Ix Ir ilptrBfl3arr,

BO
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fi l{crpepErBrrox{y cror{rpy. llo Drrrxf rpclr oflonrpar{ crporrJrc.fr oAtrII o6u{trfi cpeA-
Hr,ri,i uoHryp Jrlrlrr4r,r K lr,trr,rsr,rn H (nan r,i n [2], coBMerqcnlre [poBoAzJrocb rro
cra6blr{ oroprrbrr{ Jrr,rFurflM n npunr,ax) . Ha {mr. 2 upe4cranneu cpc4rrlrli nou-
ryp JrI,IHl{lr I( Ca II; orAeJrb}I},Ic roqnrl r}ll{rralploH{ar rpct{ paaJrrrrlrLrl\r ctrcxT3
parr.

Sarou 6r,r,nlr uory.reHli cpoAHlrc rrorrrypr,r rro Bccr\{ TpeM crrel(TpaM AJrfl Ka}n-
Aoro rlecTa B0ITEIIIII(I{ ({mr. 3), a ralt}Ito cpcArrl4c rroBo3Myrr{eHr1r,re norrrypbr,

[4a 6;ren4rt ,nr,ruuii FJ u IJ" (r npacrrou r{prrrJre ilr/rttr,ru I{) nu.rrararocr,
ctrrree HpbrJlo Jrrrlrur{ II. 3ro AaBaJro no}rryp IJ"; ocpe[ner,rHa.fr ocraroquag
uHTeHor,IBIrocTB clrl{efo ltpl{fla H^ nr,r.rlrraJlac], rr3 ItpblJra runnlr H, qro
JIaBaro (n uepnont upr.r6nilnrelrntr) r4c[paBJrcr]]roe aa 6rerrAlrlloBarr[e npac-
rroc r{pbrJro JJr{rrr{[ I]. B or(orrrrareJrbHoM noHType trpu]rtrMaJrocE cpeA-
lroc BHaaJeHtre tr{IITeIrcr(BIrocrrr r{ts currero r,r r{pacHoro (ucnpannenuoro)
nprrrJrbeB nunuu I{.

Eulrccuortuoo o6parrtreur,ro B I{orrrpe rrnnuii H r K Ca II 4anuoii rcur,rrunu
xapaltreplr3yerc.rl cpaBlll{reJlbtto no6orrruoil (uo cpaBr{orilrro c no4opo4noft)
I]urpr,rrrort (aMr,rccuoIru,re xprrrJrbfl K r,r H rrpoAoJrlr{arcrcfl npr4McpHo 4o 2 A) u or-
IIocl{TCJIL}Io nrrcortor,i qeIITpaJrLIIoii lln'reHcr,rnHocrr,Io. 3ra oco6enuocrrr xpoMo-
c$cpurtx Bcnblrlror( I{coJrcl{oBaJracr B [3]. Tau Eto rronaaarlo, qro oMlrccr4oHHhro
ItpbIJIbs o6ycron;rrcrru BaryxaHrreN{ BcJro/{clr}rre r3Jryrrcpr,rfl, Lr yna3auo rra 6onr-
IUyrc poJIE, Ca1\{OIOUIOrtIeHr,lrI B I{e}ITpaJIElrblx qaC.frIX arr,rx ;tr.luttit.

.tr3 racroarqofi pa6o'ro raltll(c IIpr.tr'rrrr xfoxa ulrBr{ pacirrlrpour,,rrr Itpr,rJrr,orJ

ortllx nr,lnlri.i 3a cqer SaryxaIII,Ifl BcJrcAcrBI,Ic r{BJlyqeHr{fl. Teoper.r-rccl{t4c ttorr-
ryllr{ crliol,rJrr4cr, ar{aJrorr4 rrno [3 ] r,r [2 ].

trllnleuct,rruocr6 ,I3Jryllorlrlfl, Rblxoil{,arqcro rIB DCrrrIIrIIttr, NIo}I{er 6r,rtr, rrpe4-
cTaBJIe}la B rJUAe

/r,: Pr (1- e-'t; * I"^r-", (t)

rC 
-T!rAe,lie ^-uHrel{ctrBHocrb Irr4?r{e pactronoxtennoft ((rroArroEtn[u, ocra6;ren-

Ha.fl B OrHorrreH[r4 e--r rpu Ilpoxo]flAeHzl4 qepes BcrrblrtrHy, P, - co6croen-
Ha.s aMwjcvfl. BcrrbrmKr,r, & .cr: Iy'rs^. 3,qecr ly', - uucno aTOMOB B cO-
crofHr{rr 425,,, a cron6e 1" cnz aclj,,trflHtr, a s^ - roa{Sr4rIzer{T rlorJrorr{eHtr.fl,
oflpe[eJrrreMuft e{{exrorra,{ouu,nepa coBMecrrro c saryxaHrreM BcJreAcrBtre
trBnyt1s11rr. I{oe${uqueur uorJrorqeHtr.s Bbr'rucrrflJrc.E rro o6rr.rHofi Sop-
rvry.nc [4, 5]:

t : r-* - ,? tt - 2uF (u)l;, : 5;b,

rAC Atro - [otrrrrepoBa uruplr,a, a: +y ( orr:2,r, o]' 
\ , u T;r - flo-o'r\ - q I 

tLtu

'croflHHarr BaryxaHrr.E AJrfi repexoAa ik. (DynHqlra L - 2uF (u) ra6ynwpo-
aaua a [5].

fiouuneponcHafi mr{pl{ua A).2 orrpeAeJrrrerc.fi rerrJroBbrura u ryp6yJrerrr-
_rrblMu ABulr(eHE.fIMu aToMoB :

Atra- \VW+,1
$ Hen. Itpsrlacn. o6cepnar., ToM XX Bl



flpu nuuucJreutrEx MBr rrpuH.rrJrr Atra-0,02664, ,.o coorBercrByer

Tunu:10 0000 v. u1- 0,

Itan trBBecrlro, zBMeHeHr{e Tpao Ma.rro BJrrr.fler Ea rraMeueuue A).p. Hpoue
TOrO, BOO6rqe OUrra6Ha n A),2 MaJro cHaBblBaercfi Ha troBeleHutr nphrJrBeB.
R calroNr AeJre: cal{on-orJrorqeul,re n qenrpa"rrruori qacrlr Jr:u.urlu oqeHb
BEJTI4ITO, 3HAAIEII}IE H{E A)I2 CYIqECTBEHI{O TOJIITITo B IIeHTpaJIIrHol,l qacTtr

(Dzr. 2. Cpe4ur.rfi r{ouryp ;ruuuu K (cnromuan nuuun),
troiryqellHhrfl rro TpeM crreRrpaM.

TogHu - cleHTp 1; rrpyE(r{u - cEeHrp Z; nrrocbr - cllefiTp 3;
fipecrr,rlrn - i{oHryp coceAHeii uetsoBMyueHHoii Qorocq}ephr.

JruHwrt rr yxte lra paccro.atr[rr A).-0,24 o, q"rrrpa JrrrHtrz, HaH rroxa-
3r,rBaer pacqer, nrr6op A).2 npanruqecnlr cyqecrDerrrrort porru He r4rpaer.

Bcc 4anruefiurne r4ccJreAoBaHr{fl r4 cpaBHerrrr.rr roopr{rr n r-ra6tro4euzft
ornoc.flTofl ToJrr,Ho r{ rtpblJrr,flM, r,qe A).>0,24.

TcopernvecHtre HoHTypr,r crporlJrIcr, Mero,r{o&r trocJreloBaroJrbr.rbrx frptr-
6nun<euuft. 3aAasaa Henoropyrc reMueparypj, um nprrrrflror.o N{cxa}rr{BMa
pacultrpcHrr.fl, rro}fir{o [oACrruTaTb xoassnqueur rrourorr]eHr4fr sr. Eepn
HecKorrblto ana.rer.rzft 1[, A;ra qflcJIa aroMoB B ocHoBr{oN{ cocroflHurr, r\,Io}rtHo

BblqucJrlrTb tI. C uouoqrrc OTnx tr r( BS.aTbIx r43 r.ra6Jrroi{err}rbrx norrTypoB
BeJrzqr{H Ix rE Ii r{o}fi}ro naftrn P1,

L - I!. e-"t
D-N 

n 1 
-s''L

B2



0 t 2 sA

rDzr. 3. Cpegnue fiorrrypr{ nrarufi K u I-I Ca II so scrLrmne.

Lf-{I---.=4p.. l'rMeperrHbrx ycacrxa Dcnbrrr(rr; iff-cpelurril Houryp rieBoa-
MyuellHol4 rJ,orocqiephr; HpyrHH[ - reoperllr]ecHtrii rrouryp npu -rf.r: 1gr.



Ecnu eHa.renua P1, BblqtrcreHHble IJLE paBJltrqHr,rx roqen r{o}rrypa
RpbIJra, Meu.rrlorc.rr MaJro, To Molr{Ho BB.flTr, cpeAuee BHarreufle P, 4ra ncero
npbrJra u trocrpor{rb reoperuqecnuft r(oHryp cornacuo [1].

Taxuu o6paaon olpegeJlrrercx N, qucilo aroMoe r{aJrbrItr.E B ocr{oBHoM

cocronuwm 425,6.

Ha {ur. 4 gnn tmHaw K Ca iI roHaBaH xog P^ Arfi BHaarerruft N1,
paBrrbrx 5 . 1016, 1gtz, 5 . 101?.

Teoperzuecnr{e Horrrypbr rrprl 1y'r: 1017 [pzBeAe]r6r na Sur. 3 (npymxz).
PasJur.rre B Hpr,rJrlflx Ars A).>0,54,. tp.uuruaer t-30/u.

R peByJIBTare conocraBJreHI,{.a TCopertrrrecxrrx u ua6"nrcge}rHr,Ix ltoHTy-
poB Airr 4ryx nunuft H u K (nauruaroquxcx c oAHoro o6rqero yponnx)

fr p,rfi AByx MecT BcfrbrrrrHr4 orrpeAeJlellue
arrrcla arolroe 1[, np?rBeJro H o4uofi u
rort nte Beilll-lzHe ffr:10i2.

Itax 6u,ro rromaaarro Brrrrre, pacmupe-
rrr{e B npbrJrbflx nw:a:ufr. H u K Ca iI
orrpeAeJrfleTcfl SaTyxalrr4eM BcJreAcrB4e

naryqeur.E. lVlonruo, HaH rr n [3], ueno-
cpeAcrBeHHo orrpeAeJrnrr 1[, - uzcno
aroMoB Ca Ii Bo BctrLIrtrHe Bo BTopoM

nos 6yrx4enuoM cocrofIHrIIr.
Yrxe Ha paccrorHur AI: t A or

rIeHTpa JrvrlIilu. oIITI{rrecHa.E ToJIIqa

Bclrblrlrltu upu .l[r: 1017 aroMoB 3Harrtr-

TeJrr,Ho Menbrrre eA?rHrrI{EI u rroSToMy

caMorrorJrorqeHrleM MolItFIo npene6peur,.
Suaqeur,ro N, oupe4enflerctr us {op-

MyJrbr, rpI{BeAeHHoft n [3]:

Hpyrltnrl -4 : 10tz' [Jllocbr.- ilr : 5' tOH'
fipecTr{Hrr - HeBosMYrlerlHbrr{ HoHTyp; r ,c /.,\

crrJrouEaE Jrr'rnrrfi-cpeAHLIfi noHryp. 3AeCL ,1 r-,1 I(U)1"1, 11 
-ocTaToalHa-fl 

uH-
TeHCUBTTOCTT, iluElrlL AJrff paccMaTptr-

0 / 2A t
@utr. 4. Sanucrnoctt P1 or lV, gnn

nzulru K.
TosH[ - sHaqeEIIfl Ptr IIpII ]i :5 ' 1016;

EaeMoro Atr, a Ii (0) - a6conrorsoe
HetrpepbIIlHOIO CICI{rpa AJLII AJII'IHLI

AJrrr Bcubrlrrxu) pacctoarlltr,r or rIeH-

rpa Conuqa (p:0,85).
Ilr,t.rucreulrg AaJrr{ cJreAyroull4e

BHAIIEHZ,E N, [,Ig trB)TX ZBMEPE}I-

anx o6racrcfi scnsrtrIx[r:
Oruoruenue (Nr)x: (/y'r)r, nory-

qtrJIOCb paBIILIM ABYM, I(aH V Cile-

AODaJIO OEtIIAaTb, TaH HaH, IIeBa-

i]IIAIIEHI{E trIITEHCtrBHOCTtr lI3TYqEHtr,ff

BOJIHEI ). Ua 4arInOU (tOnA Hte, rrTo tr

Ta6nnqa

7,7 . 1013 2,09 . 1014

3,94 . 1013 1,02 . 1014

otrpe[eJIfleTcfl oTHoIIIeHtreM

A. B. CeseplroMy Ba pyxo-

I(
H

BZCAMO OT MeXaHtrSMa noa6ym,qennr, oHo

crartrcrurrecHtrx BecoD (cp. t3l).
Bupamaro rny6oxyro 6naro4apuocts npo$.

BoACrBo pa6oroft.

u1

Srrauerrrut ,\',

2-fi ooiracrb

3s.---o oo o
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IIIByTIEIII4E CIIEHTPA IIOIJIOUEI{I,LII N Ifer 1934 B MOMEI{T
[,IAHCI,{N{YN,IA EJIBCKA

9. P, Myem,e"q,t a M. E. Boapuyta

[4ay.1sg"t ceMb crexrpoB I{osoi lepxyneca 1934 r. (N Her 1934), uo,riyuesErlx
l'. A. Illaf,uoM B MoMeEr MaKcIrMyMa 6recHa BBeBAII, 22 gera6pn 1.934 r. sa 40"

pelpnerrope Currreuscnofi o6cepratopzr c gncuepcneft 36 iinn nplr Hr.
FIa ocuosaEuu floryqerrrrrx oxBrrBarreuTnbrx muprru nusut florroueulrrr (ta6t. 1)

trocrpoeua KprrBas pocta ({ur. 3). Cpaeueuze ua6nro4euuofi npunofi pocra c reopertr-
qecxofi xpurofi Vnaonr,ga [23] 4aer ryp6y.nen'ruyro cnopoc, r, ut:4,4 xnlcen. Boauorfiuo,
qro ranoe MaJroe Buaqeure typ6yneurrori cnopocrra o6yc;ronneno EaJrIrtIIreM MaDIrIrrEoro
troJrrr 3Be3Abr.

flonyueaa oqeurra uoctonnnofi 3aryxautrfl, onaaaBtrraffcf pauuot ll.v:$rl X 10-z'
ltouryplr rusrfr [orrorqeEun BoAopoAa H0, Hr, H6, H", Ht N Her 1934 cparuerrr

c coorBercrByroultrMtr KoHrypaMtr [pyrtrx aneafi caepxrtrraEroB: aCygA2 Ia, v I]er F2 II
r o6ono.rfir aBe3Abr ( Tau (Srar. 4, a u 6). Houtyprr BoAopoAubrx nrsrft N Her 1934

BecbMa y3nu.

A STUDY OF THE ABSORPTION SPECTRUM OF N HER T934 AT LIGHT
MAXIMUM, by E. E. Mustel a\d M. E. Boyarchuk.- Seven spectra of Nova
Herculis 1934 have been studied. They were tahen by G. A. Shajn at light
nraximum of the star, on December 22, 1934, with the 40" refiector of the Simeis
Observatory. The dispersion was 36 Aimm at Hr.

The derived equivalcnt \vidths of absorplion lines (table 1) were used for
constructing the curve of growth (fig. 3). The turbulenc velocity u1:1t.4 km/sec

was found lrom a comparison of the observed curve of growth rvith Unsold's
Lheoretical curve [23]. Il is possible that such a small value of lurbulent velociiy
is due to the presence of a magneLic field in the expanding star.

An estimation is made of the damping constant r/v: $'l X 10-z' horvever lhis
value is not very certain.

The profiles of the absorption lines of hydrogen HB, Hr, H6, H", H., of N Her
1934 rvere compared t,iLh the corresponding profiles' of other supergiant slars:

aCygA2 Ia, vHerF2 II and the envelopo of (Tau (fig.4, a,6).The profiles of the
hydrogen lines of N Her 1934 are exceedingly narrow.

[_{elr, uacr:ofqefi pa6orbr - usyqeutre crexrpa rrorJrorqeHtrs N Her 1934

B MoMelrr MaHcr{MyMa 6recxa Ir Bblflcl{eutre lIexoropErx $uanuecxtrx xapanre-
pucrtrK ,B arMoc$epe B aror MoMeHT. Pa6ora BblfroJrI{eHa Ha oclroBa}rlrz ll3yqeurlfl

ceMu crer(rpos N Her 1934, uo.ryuouHblx l. A. IIIafinoM B MoMeHr MaltcuMyMa

B6
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5necna BneaAr,r (22 4cHa6pr {931+ r.) rra oArrorpr,rBnror{rronr cuenrporpaSe
40" perpreHropa Clrueuacxoit o6ccpuaropnu, 4r,rcncpcrrn 36 X1uou,, y I{r.
flstr, cuenrpoB oxBarbIBaIor roJrbno rpo'rorpaSnuecrryrc .racr:r (uracrtrrrnr4
I l f ord Mon arch u l m peri al 1200), a AB a crrcr(rll a (n aux pona rtrrrecnr c rrJracrrrrrnr)
I,rl(yr 3[aqtrreJrr,rro AaJTEUJe r,r ],Jr\[eIoT Hop]raJrbHylo rrJrorHocTr n pafione Ho.
Cuentpr,t nponann6poBarrbl I.Ia roM lnc cfleltrporpa(re c uolrouqr,ro crvueu.raroft
qeJrlr. Ha r[ur. I uu nocuporranoArrM pcr]poAyr(qrro oAHoro lra trccJreAyeMr,rx
ctrertTpoB.

Bce cnexrpr,r r,r nanlr6poBoqHr,re cr'rtrrMrrlr 6r,ur,r upomeperrrr Ha oaMollerr4or-
prrpyrcqeM lruxpo{orolrcrpe rr4rra Morlg c yBeJrtrrreHr4eM B 25 u 50 paa.
Vneru.teHlre r 25 paa uorpe6onanocrr AJrrr 6onee ysepelrrroro flpoBeAer{rrf rre-
IrpeprrBHoro clcHrpa. C ynenu.reurroM B 50 paa [poBoArrJrrrcb r,rBMepeHr{rr

oItBtrBaJIelITHLrX rutrpr4H nuulrfi rorJrorqer.rr4g I nocrpoeHtre I{or.rrypoB BoAo-
poAHblx twnluii.

flpoue4eulte HetrpepblBr{oro clexrpa ocJro)n}rJrJrocr, HaJltrrrrrreM rJ orrc]rrpc
N Hcr 1934 uenotoport, upar4a, He orrcrrb cunruoft, glrrrccr4r{, lrr.rrer{crrBrrocrb
noropofi pocJra B cropouy 66nr,ruux AJrnH BoJrr{. flpanga, B MoMer{r ManclrMyMa
tr B tr{O1\,IorrTtl, 6lnSxlte H }rcMy, ol{uccl{fl 6rrra uanuenrruefi, Ho Telt He Me]Ice
B prrAe crrcxTpaJrrrrt'IX y.lnglr*aB ce BJrz.EHrrIc, oco6erlrro [ptr orrrocureJrr,rJo rre-
6o.irruroft Arrclepc?rtr clcnrporpaSa, 6uro AocraroqHo 3aMerHbri\r, B cBseu
c arrar{ 4na 6onee yBcpel.Iuoro [poBeAoHrrfl Jrutruv. HcrrpepbrBHoro cuexr:pa 6r,rl
trpI4H.rIT c.uegyrcrqui.i nop.rrAon. Jlannn rrenpcpr,rBFroro clleHrpa trpoBoArrJracb
BlraqaJrc I{a per[rorporpatrlrax c yBCJrr]ueHtreM B 25 pae.0ro 4enarocb rrocJle
TIqaTeJIItrHOIO paCCI,IOTpOIIII.E I{ COIIOCTaBJIeI.II4fi OTAOJILHLIX 0[I].fCCr4OIIH6IX IIEI{OB
Ha Dcex ceME perl4crporpalrMax. B uecrax c saMorrioi.i olluccrrcii ur'rrpcpr,rurrrrii
ctrer{Tp (LrlITep[oJrrlpoBaJ]cfl), flplrrrctr{ ucrroIlrrSoBaJIr4cb yr1ng.pril]I, rAc BJrtrrrrrrre
er{uccLIr4 i\{rJIlIrIl[&JrL11o. 3l'a .ltl,rrlr,rn J]orrJ)ollJrrBrroro clIcr{rpa 6r,r,ra lIpt{IraTa
Ba (crarrAapr'[rylo). floc",to cror.o cl.auAaprrarr Jli,rHr.r.fl Hcllpop],rDlroro cler(Tpa
lloporloorlJracb ua pcrr.rcrporpaMrrrrr c yrrLrJrlrrrcrrrrel,r B 50 paa. I{a r[ar. 2, au6
upliBo/lor1r,r ll0rr{crllorparrlrhr or./(o"rlTrur)rx yrJacrr{on cner(l,pa N Hc,r 1934 o rrpo-
rc4oilto.rli ;I r,r u r,rclli rrcrpoJir,rBr] ot.o o rrol{T l)a.

Orrpc71c"'rcrrr,ro 0ItBI,Ilta.rICrrrrlIx nrrrl)lrrr .rlr,riurii ror,lron(cru,rrr B cnortrpc
Slloll,IIIn o.tiaila,Ilocb lJCcJ,lra crro;,rir.roi,i aa4a,roii, 3ra cl.oinrrocm o6yc.nonJroHa nra-
;roi'rt 11r,tcuo1.ror.rcii ctrciitporpar[a rr, c.]roI(oilar'oJrr,rro, Strerr;lrlpoBariu0r{ truru,rrl
u I{ Tol{y }rto lraJroir.tc}lrotrI rr&,rl.nr,rri rror.Jrorr\r'rrrl lrBJryrrclrrrl. ,(,ru [ocrpoe]I!rfr
Itplruoil pocra lr poilIeIt],rrr AItyI'I,ix 3a.i{arr rariri r itcpllyro otropoAb Sr,rtrr o'ro6patrur
Jrr4rrr{r,r c,\Ilrrur,ri\ra.rrrrr1b1 ilrr,i. a(trfottr.allr,r 6;rorrTlr,iporraurrrr. D,ro 6lr;ro c4turallo c
fior{ort(r,Io AaIIItrilx o crloI{1'llo q.C}rg, rro.rIy.rolt}ror:o c 6ottr,ruori 4ucuo'pclroii [1],
IJc;r.r,r 6.rrcn4nponaur,rc rrpoBl,lua.rro 309/0, ,r.o ranrro rlrruurr uo ucfiorr]BoBa-
Jr{cr, n troorpooll,Lr.t H ll.Luloii llocra. ,l[;ur ;r11g11.,,1]rorlr,lfl rJr.n.lrt1],rlt erruccl,rti rra
SltBilBaJrollTIIrIe l[l.lp]lI1u n.nrrui,i trof"Irolrlolrrrrl trrrr Haxolr,rJr],r ErtB-rrBaIIer.rTU.yIO

uIrlIpI'tIIy llrnlrit 'i' rro o4Ho,uy {raonerouox{y Hpr,rJry, ]toropoo I 6o,nr,urur-rctne
cJIyrlngo cno6o4r-ro or RJlrr.flrrrrrl o[r!1ccr{r.r. ITo.,ry.1g11tyufl DrrBr,rBaJ]crrrrrafr
rulrpl4l-Ia tfrone'ronoli fIOJroBrrrrbl Jl{l{rtLr yABalrr]aJracb. ,7-[.ntr rcx JruHnrt,
y ItOTopLIX BJIIIflHIIC Elrllccl,Ill cltaSLIBaJIocs c O6olrx cTollou (c rtpacrrort

* ftoneuno, Torrbno gnn nuwft, ucnarr(eErrbrx gvrlccweft,

8',l
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Cznruag DMnccrrrr

CnaSas oMrccufl

Cna6ar aMtrcctrrl

Cna6as oMuccutr

Srraqureilr,nafl oNIr,rccEff

Onrocua c AByx cropou
Clrrr,rran oMb.ccvttl

C.rra5ag oMlrccr{rr

Eren4lrponalla ctra6o

Erengupotana o.r. cla6o
3Eaquremrlatl DMIIcctrfI

Cznrnan ollrrccutr

2 2,52

2 2,42

2 2,24 2,86 +

6563
6485
6483

6456-54

2 1,66 3,74 +
2 2,07 4,04 +
2 1,64

2 2,29 3,44 +

6371
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6238
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(
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Fe lI
NaI
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OI
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I,'e II
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OI
OI
OI
Ite lI
Ite II
Fe II
Ite II
Ti 1I
Fe II
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Ti TI

FeI
lre II
Ti II
fuIg I
La II
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Ti II
siII
Fe II
NII
NIi
NII

1,79

1],81.

2,09

1,E3

t,2L
1,2!
1,78

1",52

1, /b
2,23 t,79

2,31 3,72*
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1',28

1.,9t
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I
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I
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t0
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5363
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Cuarsas gufrccz.fr

euv.ccna c (puouetonoi
cropoE6r

C,ra6as oMEcctrE

Cumnas EMucctrfi

Caa6as oMEcctrE

Caa6as DMuccuE

Euuccr.s. cra6an c Suo-
JreToBotr cIopoELI

O I uemuoro 6uougupo-
BAEA

Os.' cra6as ilunus

Os. cla6as rfrrrnfr

Os. cna6as aMucctrE

C,'ra6as cMlrccufi c rPuo-
netosort cropouLr

Cra6as aMtrccurr
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cTopoEr,I

Cra6an oMtrccEE
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cTopoE6I

Cra6as ouxccfrfr c o6eux
cTopoH

Suuccun c o6eux cropoE
Cunruan aMr{ccufr

Or"tvrccvrt c (fuonetonot
cropoELI

3Easrreubuatr ouv.ccwfi

Cra6as aMtrcctrfi c (Puo-
uetosofi croporr,r

t
4969-67 {

I
t

4935

4924
491.5

4885 I
4884 t

4876
486t
4848
4836
4824
481.2

4805 I
4803 I
4 780

4776

4766
4762
4t J)
4695
4694
4,667
11657

4656
1163lr

46:\4

4629
1rGl9

1t588

t$84
4JlO

11572

OI
OI
OI
NI
Fe II
NI
Cr II
vII
Cr II
H

{̂l
ciil
Cr II
Cr II
Cr II

Ti II
OI

Ti II
CI
CI
CI
CI
Fe II
SI
SI
Fe lI
Fe II
La II
Fe II
Cr II

Fe II
Cr II
Cr II

Fe II
Pe II

Ti II

Ti ]I
Cr II
Fe II

.0e II
Ti II
Fe II

1.4

L4

L4
I

42

I
30

197

30
T

30
30
30
30

92
15

or.

6

6

6

6

43
2

2

4J

75

186

44

JT

44
tL4

3B

38

82

50
44

'71

38

82
38

4564
1f,59

4556

5 1,,97

5 1,51 1,68
5 2,33
4 1,57 t,45
5 1,67

7 !,74
7 2,76

7 1,86

7 L,4g

6 1,93
5 1,36

5 1,70 3,10*

5 1,58 2,62*
5 L,32 0,78

6 2,20 1,33

4 0,92 0,33

6 1,93 0,66

6 1,70 2,28*
5 1,44

5 1,65 2,19*
6 1,88 2,36x

6

6

5

6

o

6

t)

6

6

6

6

t)

1,85 (1,78)*

2,06 2,64*
1,99 (1,87)*

1,93 (2,07)'k

,aa ?07*

L,62 2,37*

2,07 3,gg*

1,gg 3,51*
1,66

2,1.5 2,73*

2,30 4,1.4*

1,90 2,42*

+
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+
+

+
I

454s 
{

4542

+

+
+
+

+
+

+

+
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+

+
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4330
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4315

I
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I
1

21"0 3,80*
1,86 3,11*
1,96 2,6L*

2,03 2,77*
2,1,0 2,78*

1,98 3,52*
2,06 2,46*

2,30 4,39*
t ,[g 1,gg*
2,03 3,47*
1,35

1,96 2,gg*

2,1.7 3,42*
2,38 2,73*

1,60 3,91*
1,,40 3,96*
1,90 3,47*

2,27 3,70*
t,54 3,06*

2,36 2,75*

2,06 3,23*

2,1"8 3,69*

2,25 3,35*
2,78
L,62 220*

1",87 A,j"1 *

1,90

2,37 8,54*

1,8L 3,60*

4534
4523

4520

4515
4508

4501

4,485

4488

4481,

4473
4,468

4456
4450

4441t

!+41 I

441 1

4405
4400

4395

439 1

Ti II
Fe II
Fe II

Fe II
Fe II

Ti II
Fe II
Ti II

Mg II
Fe tI
Ti II
Ti II
Ti II

Ti II
Fe II
Ti II

Ti II
FeI
Ti II
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4272
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4262
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4254
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4233

4225 t
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4215
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4r90
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4t73
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41 44
4137

4t3r
4t28
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4115
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4078
4072

4067
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4054
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Ti II
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FeI
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1,82 (1,79)*
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t,1g 4,07 +
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cTopol{br - co6cTBeHtrafl oMucctr,{ I{ c +EOJIeToBoft - trcHa]fia]orqa.fr aMr{ccr.E
coceAHeft lruu:uw), aHBtrBaJreurnafi rrrtrpr4rra otrpeAeJrflJlacb rro o6errM rroJroBr[Harvr.

xoT.s, ROIIeqHO, trOJlyqamql4fic,s B oToM crysae peSyJrr,TaT Jlurrrb lrpr{6ilvrTv-
TeJrbHbrri. Tanme ilLT:nrrtr, oco6elruo [prr Harflqllr{ 3aMerrroft ?\ruccw.l trcrroJrb-
BoBaJrl4cb lrplll trocTpoeEI{I{ RpLIBofi pocTa c 6o.nr,[rofi ocTopo]nErocrr,Io..4ra
scex rrHuft, Har( [cHa]ileHr-Ibrx, TaR I{ He IucHa}fieHHblx oMzccr{erU, zcrloJrr,Bo-
BaJracb oAr{a u ra )fie (crarrAapTr{afl)) JrtrHr4.E HetrpepbrBrrofo crreRTpa.

Tonrxo Korrrypbr BoAopoAHbrx [r:,zrtr.afr. v fiLrnrft H r K Ca+ crpoznncb rroJr-
IIOCTLIO C trX HpbIJIb.fIMtr, TaI( HaK ItOHTypLI OCTaJIbHbIX JII4IItrfi I4MeIOT B OCHOBHOM

I[rrcTpyMeHraJrr,Hoe rrpoEcxo]fiAeHrre.
'Iax xan B MoMelrr MaKctrMyMa ctrexrp N Ifer 1934 upanrtrqecxu He

MeHrIJrCfr co BpeMelreM, a ecJrr4 r[ 1\,rer{fJrc.fl, To HpaftHe cIa6o, To B r{arrecTBe
oltoHqaTeJlr,Hofi ar{B[BaJIeHTHOft fitrptrHbr AJr.fl Ka]r{Aofr. tmuwm 6rrno ucuonr,-
BoBarro cpeAnee trB Bcex olpeAeJrelrrbrx Buaqenr{ft W^.

Peaynrrarr,r orrpeAeJleutrft axnzsaileHTr-rblx rfitrprtrr rrvrrv,fr. [orJroqe]rtrfl
N FIer 1934 norvreqer{r,r B ,ra6r-. L, B uepnou cron6qe srofi ra6rrrqbr AaHa
AJILIEa BOJIrrbI, BO BTOpOM - HaIIMeHOBaIII{e AJIeMeFITa, B TpeTbeM - HOMep

MyJrbrrzrrJrera B ra6rrltax III. Myp [2], B qerBeproM-rrucilo ctrer(rpoB,
zclroJrlBoBarrrrbrx AJrrr orrpeAerreurrfl EnB?rBaJrerrrlrofi [ri4pr{Hrr IlZ1 4anuori

JIuHrru, B rrrrroM - BertrrurHa tg $ tOo, u B rrrecroM - Berrlqrlua lg gl)..

Snea4oura oarraqaer, rrro trcrtoflr,BoBaHl] (BBeBArIr,reD crrJIr,I ocrltrJrJrflTopoB,
cHo6nu yKaBBIBaIor Ha lrctroJrr,aoBal{tre orHocureJlr,Hblx crll ocrlurrJlfropoB.
B ce4rl,rom cto,r6qe BrraHoM trJrrcc yr(aauBaercf, zcrroJrbaoBaJlacr Jrr{ Aarr-
Trafl lruufrfr nptr rrocrpoeHtra HptrBoft pocra, r(, Haxorreq, B BocbMoM cro.rr6qe

AaHbr trprrMeqaHzfl, B ocrroBHoM Hacarcqtrecfl Hartrqtrfl oMaccuv. m 6,Ieng.
Cunr,r ocqrarJr.EropoB, ueo6xo4ulmre AJrfl rrocrpoeHu,rr rpunoii pocra, 6DrJrtr

oro6paubr Ha ocHoBaHIrII4 Bcex AocryrrHr,rx Jrrrreparyplrbrx zcroqr{trxon. B 6ont-
mtrIlcrBe - ero oruocrrreJlbHbre BHaareuus. Ec,rur AJr.rr Kanoro-nu6o eneueura
ul{eJIOCI) H9CHOJILHO H9BaBI{CZME'IX AaHFIbIX [O CIIJIaM OCItrI{JIJLTITopOB, TO IIaE-

+





6o.nr,rurfi Bec rlprrAaBarcx na6oparoprrr,IM orrpeAeJrel{trflr,r, a BareM Teoperr{qe-
cxlltrt. B rex cJlyqaflx, I{orAa ue 6rrnra r4aBecrr{6r l{tr{ Te, rrrr Apyrrre, ucrroJl}rBoD&:
JIIzCr Tafi IIaBbrBaeMLIe (BBoSAI-IrIe) crrJrEI OCqITJIJIHTOpOn. DrO I{MeJrO MecTO,
HanptrMep, gna Fe II, Ti II w pnn Hexoroplrx Apyrux oJreMeHroB. ,(anee, eclu
AJIg Kal(oro-ru6o aueueHTa rrMeJrtrcb otrpeAcJrer{vtr. crrrr ocr{r4JrJr.rrropoB HecrtoJrr,-
HI{IVIII aBropaMtrrr To nau6onee yBepeHHafl cl{cTer{a 6pa"nacr KaH ocHoBr{arl,
x noropofi npr{BoAr[Jrrrcb ocraJrr,Hbre BHaqeHI4fl f. flocne ororo uptrBeAeHHbre
n o6u1efi cucreMe AaHHbre ycpeAuflJrncr,. ,(rx rex aJreMenroB, AJr.fl Korophrx
trMeJrzcb (xorn 6tr orge;rrurre) a6corrcurr,re Buaseflufl czrJl ocr{uJrJr.rrropoB,
6r,rn uafi4eu uepexo4uoft MHolr(zTeJrL, rtepeBOAZSmZfi OrUOCtrTeJIbHr,re CU.JIbI

oclltrJrJrffropon (n npzngroft uanar czcreine) s a6coilrornrre.
,{anurre o B}raqeutr.flx ctrJr ocrltrJrJr.Eropoa 6rrilz B3.rrrbr EB cJreAylorqllx

UCTOqIIZITOB:

cI-1191
Nr-t16l
NIr-t6l
oI-tl8l

NaI-[6]
IvIg I - [10], Itt], [6], 17l

Mg II - Itl I7l, t6I
AII-[6], [13]
si II - fll, fl1, [3], t8l,li7l

flepaari ccr,rJrr{a AJrrr HaffiEoro gJreMerrra yKaar,rBaer r{a .re AaHHr,re, Ko-
Topr,re 6rrnra nrr6paubr B HaqecrBe ocHoBHbIx.

,{ra anenaenron v II, Cr II, Ni I ue y4anocr safirz a6corroryrr,rx Br{a-

'reuuft clrJr ocrltrJrJrflropoB. [:ra nux 6rrnz ucnolBBoBarrbr roJrrr{o orgoctr-
TeIILHbIe eUaUenUA f:

v II - rul, [7], t3l, t6l
Cr II - [t], [7], [3j
NiI-1201, t21,)

I( corxaneuraro, Mr,r He pac[oJrarairr{ AJr.rr rrocrpoer{rr.fi xpznoft pocra HE
oAIrr{M AocraroqFlo IrrtrponzM, B cMr,IcJre AI4arIaBoI'Ia BeJrLrqrrE lgW^ w lggll,
rlyJrbrr{rrJreroM, BcJreAcrBr[e Toro, .rro 6onrruoe qr4cilo nauutt lorJroqeHr4fl
lpurtrJrocb or6poczrn r{B-3a MaJrofi 4ncnepcrau, es{enron 6neu4upoBa]f.ri.fl.t7,
oco6enno, r{3-3a trcxa}Haloqero r,JrrrrrLrufl, Dlvrr.rccrirra. Iloaroruy 6trr ucuont-
SoBar{ MeroA trocTpoeHrrfl I(puBbrx pocra, npeAnoJrararoqufi SaAaHUe rreHo-
roporo upegaapzreJrbr{oro sHaqeHzfi reMrreparypr,r noa6ynr4euzr TB 122,
crp. L77-L791. B aroM cryqae KptrBarr pocra crporrJracb cre4yroqzlr o6-

paaoM: rro octr opArrrrar orxJraAbrBaJracr, Beiluarzrru lg(\10u, tro octr a6c-
qucc lg Xy, U\a

lg Xy : lg sl), _ff1,
8[ecb ed 

- troreHrlr4arr soa6yrx[eHra.a Hrr?IrHero ypoBH.fr, c r(oroporo r4Ay'r

Ca II - [9]
Sc II - [t], [7], [6]
Ti II - [5], [3], [6], I7l
CrI_-[13], It5l

Mn I - 11"21, 11,3), [141
FeI-1271, I4l

Fe Il - [tj, [7], [3], [6]
Sr II - [13], [6]



nepexoAbr, coBAaIotrItre AarrHyro JruHZro norJroqerruf . ,(nR remueparypbr
nos6ym4euzx 6rr,ro trptrHflTo 3HaqeHlre 'l's:60000, rax Har( cleHTparrb-
Hbrft nJracc N Her 1934 s MoMelrr MaHcr{MyMa 6un 6lraor H nnaccy F 5.

flocTpoeuurre raxuM o6pasolr HptrBbre pocra ,(Jr.E or[eJ]brrbrx gJreMeH-

TOB, HaXOAflU{r,rXCfl B paBJrr4qHr,IX COCTOflTTLI.trX troHll3arlzr4 (n nefirpanrnott
r[ troHuBora]rr.roM cocroxnnrx), 6uxtr o6tegrTHeHr,r B oAHy o6qyrc Hpr{Byro.
Bua.rafie o6te4nuarrcr orleJrbHbre r(pr4Bble pocra, nocrpoeunBle rro Han-
6onrrueuy noruarecrBy roqeK (Fe I, Fe II, Ti II, Cr II), a aareu c arofi

.,1 lot\
sl.r
-N'
-"

" Fe[ .7i n
a?l oCI
v VI v Sz.[
, FeI c Cr.[
eMglI til1
^ 
t/gI

*a0 + 1/,0

(Dur.3. Itpuaaa pocra Arrr N Her 1931r.

npllnofi coBMetrIaJrlrcb orAcJrblrbl0 orpc3l{r{ xpnnoft llocra, rrocrpoer{Hbre rro
MeHbmeMy qucry rorreH.

I1ory.1su1ra.fl ofrr4caHHr,rl{ rryreM ua6rrc4ennafl HpnBa.fi pocra 6rrna co-
BMerqeua c reopcrtrrrecnofi npznort pocra [23], paccqzraHHoft 4nn MoAeJrtr
Illnapqmznrga-IIIyc:repa, rpr4 rrpr4Meuerruu rroJryatvrlu pra.recnoii $opuynu
iVluunaepra. Ha Sur. 3 uprane4eno corJracoBauze na6nroger:nofi u reopertr-
qecnoli Hprrnrrx pocTa. 3[ecr rro ocr{ a6uqucc orrro}fieHa Berzaruua
, lW, c , I Nf,BA, i 2ru, u rro ocr{ opAuFrar -lg If, ffi, xoropbrc coorBercrByror rcope-

r[.recnoii rpnnort pocra.

fianee 6rrno neo6xoAr{Mo yroarHurr, rrptrH.rrryro HaMtr zcxoAHyrc reMrre-
parypy noa6yxr4euu.fi, qro u 6rrno Br,IrroJrrrelro ctroco6oM, orrtrcalrHr,rM s [221
Ha crp. t78. Eror cloco6 ocHoBarr Ha otrpeAe,'reHr{u rrapaJrJreJ]r,Hbrx cABr{-
roB orAeJrr,Hr,rx MyJrbrzrrrreroB orrrocrrreJrbno o6qefi cpe4rleft (cornaconan-
nofi c reopzefi) npnnofi pocra. Taxne c[Brmtr 6nnu oupe4eJ]eHbr [;ra Ti II,
Fe II, Fe I, Cr IL Ecnn uocrporrrb rpa$zxu, ornJraAbrBa.fl rro octr opgu-
Har Beilr4quHy cABtrra HalnAoro MyJrbratrJrera, a tro ocfl a6cqucc trore]I-
quan soa6yml{e}rufl HE)nHero ypoBH.E, ro raHreuc yrJra HaHJroHa [oJryrreu-
noft uprnaofi* onpege"nzr reMrreparypv noa6y?fiAeuu.E. O4uaxo [oryrrerrEbre

* ftan usnecrrro, nprrMafl rroJryqaercfl B ToM cJryrrae, ecJrrr Mbr rrMeeM 6onsquanon-
cHoe pacfipeAeJrerrrro aroMoB [o oEeprcTrrrrec(rrM ypoBrlrrM,
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HaMr{ rpa+uHl{ oHaBarrtrcb HeyBepeH]rErMm B cBff3z c TeM, ETO ,{Jr.fl lrepe-
qtrcJ]eHHbrx aJreMeHToB rroTeHr{uaJrbr Bo36yrfiAeHzfl HE}nHux ypoBHeft, Bo-
meAIrIIIx n o6pa6orxy MyJrbrr[rrJreToB, oTrr{qarorc.E Me}HAy co6oft He 6oJrr,[e
rIeM Ha 1",0 ee , flo uau6onee HaAelr{HoMy aJreMerrry Fe I BeilzqrHa ?s ora-
BaJracb 6nuaxoft n [pzrrffrofi, 6000o. lfoarouy ]r Hacrorrn{eft pa6ore z
ocraBJrerro paHee rrpr(HflToe BHarreHZe reMneparypu 7g.

Ha ocrroBaur{ra uoctpoeunofi }raMr{ Hpmnoft pocra 6rrna orrpeAeJreHa
ryp6yneuruas cxopocrs n o6paqarcrqeM cJroe N Her 1934. Brza reopertr-
qecxort xpuaort pocra rr, cJreAoBareJrr,rro, [oryqaeMoe BHaqeHue ryp6ynenr-
nort cnopocrr{ u1 }recr{oJrbr(o BaBr4crlr or npunaroft MoAeJrrI aruocsepu
BBeBAbr. TaH, ryp6yJregTuafl cmopocrr,, rroJryaraeMarr rrptr fipr,rMeueHurr reo-
perrauecxort rpunori poc'ra Ynaonr4a [23], BaBrrczr or rrprrHjrroro BHaqeHu.fi
cpeAr'reft rny6rr{br.Rc (n qenrpe xmnwu), rrcrroJrl,BoBannofi uprz fiocrpoe-
IIUI4 np[Bofi pocr:a. Dra rny6una ofipeAer.seTcfl o6rr.{no no nau6oJree r,rH-

TeHcI{BI'rbIM JrzHfl.flM cfleHTpa, rAe poJrL I{HcrpyMe}ITaJrbrloro ucHa}fieHld.fi
MIlHI4MaJIgIra. flp, oroM carnraerc.fl, rrro B I{eHTpax 6ommlrncrna nunuit
trorJroqcHu.fl, JrelHarqr{x Ha fiepexognoii (nonoroft) z oepxuefi qacr.flx npu-
Boft pocra, Mr,r trMeeM AeJro c [poqeccaMrl [rcrrrr.rHoro IlorJroqe]rr4.E, a IIo.
SToMy rtrer'ITparlbllaa rny6zua Bcex arl{x nrutwfr, AoJr}r{Ha 6mrr o4unaHosofi.
tr4na.re roBop.fi, carrlTaerc.fi, arro AJr.fl Jtttuwit, JIemauII{x rra [epexoAHoft.racrz
xpunofi pocra, rra6mo4aeuoe Bar-rr4lneunoe anaarelrte Rro6yctoBJreuo rtcnJrro-
qr{TeJIr,Ho r{IlcrpyMel'IraJrBIlLIMId e{Sentantu. C.Imraq aro crrpar;eAJrrrBbrM r{
AJI.TI Harlrero cryrra.s, 6ruo npran.flro eAr4rloe BHaqeHrJe RrxO,7}, olpeA0-
Jreulroe no JrrrHrrflM BoAopoAa. B DToM cryrrae AJI.E ryp6ynenrrioft cHopo-
cTI{ IIOJIyrIaeTcfl SHarIeHIte Ut:[,[ n,wf cen. C gpyroii CropoHr,r, IIpu CpaB-
HeHIrrr ua6nrogaeuoft xpraroft pocra c reoperauecHofi npnooft lVlenaena
[22, crp. 176] nonyuaerctr 4- 1,7 rc*t,f cerc.

o4naHo, HecMorpfl IIa ory r{eo[peAeJreHHocr., Mbr rrpr{xoAr{M K BaHJrIo-
qer-rr4ro, rrro sIrarreHr{e ryp6yneurnoii cr{opocrr4 B paclllzp-EroqeMc_fr o6pa-
rqamueM cnoe nonofi SBeSALI CpaBrrr4TeJrr,Ho HeBeJrr{Ho. E.ro, ItaSanocr 6u,
trporuBopeqr{T TcM saxr:atu, qro, Bo-IlcpBr,IX, CaMO flBJreHUe BCrrbIrlHU IfO-
nort npe;lcraBrJ-fler co6ofi. BBpr,rB, flpil l{oropoM BoBMo}nHr,I caMbre pa3Jruq-
I{bIe cr{opoc'r'ra nu6porueHHblx raSOBbIX CryCTItoB, r4, Bo-BTOpbrx, ToMy, qro
B Becr,r{a lpor.ft]r{eg}Irrlx o6ono-rItax BBeBA, HaHoBrrrMrI n ,IBr.Erorcrr B}retrl_
Htre aracrrr paclllrlp.Elorqrrxc-fl FJonrrx, BcerAa ua6rm4arorcfl cr4Jrlrrble ryp-
6yneurnrre ABnlr(er.lr4.g.

ISoanrontuo, arro uplr.rranoii orrrocr{rcJrbno ne6orrr,rmx .r.yp651191111161a

4rurneunft n o6oro.rxe N Hcr Lg34 sn;r,lmocr, MarrrrrrHoc rroJre Llosoft[241.
I4anectno, arro EIarI,IrIl4e MarHr4Tnr,Ix norefi oc.na6nger fipoqeocbl ItoHBeHIIu11
u typ6ynenquu.

Ftpoue roro, ,re cJre[yer aa6r,rna.rr, qro [o xpuuort pocra MEr ray.laeM
uuxporyp6yJreHrlaro. Boauoxruo, arro cpeAuflrr cHopocrB uanporyp6yJreHT-
r{blx ABrl}fienlrft Snaqrarerrbrro 6otrrue, }Io olpeAerrtrTs ee HaM rro yAaJrocb
r{B-Ba Maroft paapeurarculeri cr{rrr,r c[enrporpat[a.

rlo xpznori pocra N Her Lg34 6,na otrpeAeJreHa rr rocroflr{Ha.fl Bary-
xalrzfl; oHa or{a3aJracb panuofi Ur- 9r2 y 1"0-7" Dro npunrepHo B rrrecrb
PA3 IIPEBbIIIIAET BEJ]?I1II{EY T/, \JT'I ClrYqg,I OAIIOTO TOJI],KO sATYXAHI4'I
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BcJreAcrBZe trBryqeHz-s. Cne4yer orMerurr,, uro naftgeuHoe BHaireHue 1'/v ne
orIeHL yBepeHHo BcJIeAcTBtre ue6otrmoro HoJrI{qecTBa io.rex n upanor,l qacTrd

npunofi pocra.
flounnro r4ayt1s1rry npnuoit pocra, 6onrnroft rrrrrepec flpeAcraBJrflcr cpaB-

Henlre rrorrrypoB nunuit [orJrorqeHrr.fi BoAopo[a B cner{Tpe N Her 1,934
c KoErypaMtr rcx )xe lr,rnurf B crreHrpax r[raHToB tr cBepxrr4raHroB rrpz-
MepHo roro ffic clenrparbr-roro r{Jracca. Eror uHTcpec o6ycnonren, B qacr-
IIocrI{, reM, qro raHl4l\4 clloco6oM r{bl Mo}rieM rroJlyqsl6 rlpeAcraBJrerrrae o6
sJrer{rpoHr'roM I{aBJrerrrrr,r a arnroc{cpe N Her L934, Ilpr.rlrcuOHIIo rracro
uclIoJrbsye\{oro MeroAa l4ur.uraca-TeJrJrepa oIIpeAeJrer{?rfl ne rro HoMepy
nocne4ueii, eqe paBrtrqlr,lroli, iltrrrrw cepuil Balrlrepa, B EameM cflyqae
ol{a3b]BaeTc-fi IleBoBr'IoiItIIbIM, TaK I{aH I'Iaflfi CneI{TporpaMMLI rrMclo? AocTa-
TorrHyro rrJlorr{ocTl Jrlrrrrb Ao tlrrrlru I-In. Hpolrc roro, [cHa]r{arctrIee BJrz.E-
HIIE UN{EET rI AMI4CCI,I.g.

I{orlrvpr,r nlrnnfi Hp, Hr, H5, FI", 11, n crexrpc N Ifer t934 6snw
cpaBHeHrrr c norrrypaMrr coorBercrBeFrlrbrx trwtttrit B cler{rpar 3Be3A
a Cyg (A2 Ia), vI-Ier(F'2 Ii) ra n crexrpe o6ono.rnz (Tau (At Ia). Crcnrpr,r
BBeBA d, Cyg u v FIer 6unr uonyuensr l. A. Illafiuou c ,rofi lne flr{crepc
cuefi, .rro r,r N FIcr 1934.

Cuenrp o6olro.rnu ( 'Iau 6rrn roilyqer c 6orsueft 4ncnepcrier,i (23,4 Alttn),
no o6pa6atr,IBaeMlle Holrrypr,r 6uttu BsrrrrrcJreHsl r roM lr{c Nracrrrra6e uo
oclr AJIITIT .BoJrH, r{ro u N Her 1934.

Peayrr,tarrr cpaBueHr4.fl rrpe4craBJrer{br Ha $wr. 4, a u 6.
cl)ur. 4,a tr 6 [or{aabrBaer, arro nor{Typbl Bo4opoArr];rx JruHr4fi n cnexrpe

N Her 1934 gante fme, uelr coorBercrByrorqre r{orrrypbr B crrcnrpc cBepx-
rI4raHTa a Cyg, rAc B coorBeTcrBl4u c qtrcJroNr na6lro4aennrx .nlrrrlrft cepvu
Earruepa [25] rraxoAr,rrcfl, arro lgne:,I2,5. Illnpraua nrar.rraii BoAopoAa
n cncmrpe N Her 1934 cpaBur{Ma Jrrrrub o [rr,rpr,r]raMlr arrdx xtc nraulrft
B crrexTpe o6olo.rnll ( 'Iau, rAe, corJracHo 4alrnr,ru A. A. Boap.ryxa [26],
lgnr:1t,9.

B cregymrqer,l pa6ore [peArroJraraercfl rrponccrpr AoraJrr,Hbre cpaBr]eHz.tr
a6cop6quor-rrroro crer{rpa N Her 1934 lls 22 ycnalpa tg34 r. c a6cop6-
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AnAAEr,rtrfr }IAYIT CCCP
II 3 B E C T VI fr" I{ P BI M C II O ff A C T P O (D tr{ 3 I{ qI E C IT O Id, O E C E P B A T O P'I,I 14

Ton XX, 1958 r. ) ' )

i

I{SYqEIIIIIE SMI4CCMOHHbIX IOJIOC B CNEtrTTPE N HER Ig34

e, P, Mqcrne.nu t P. If. Eynt.trd,aopo0ena,a.
,)

Pa6ora coAepE{r{r o6pa6otxy ctreRrpoB N l{er 1934, uonyueunr,rx f . A. Illaftuoli u
B. A. Anr6nqxun ua 40" perlnexrope culreraacxot o6cepaaropulr r xiloape ,laapte
1935 r. ,{zcnepcna cnexrporpaMu 36 Alnu, nplr Hr. ,{aunrre o6 ucnonraoBarrrroM Ma-
TeprraJre coAeprfiarcrr s ra6[. 1. ' i

Peaynr,tatr,r o6pa6ornn rrpeAcraBrregr,r ua r{izr. 2, 3 tr 4 u s ta6r. 2. O6cylxgeur,r
ocrroBEbre 3aHoHoMeprrocrr{, BbrreKaroqtre rrB rponegenuorl o6pa6o,r.xu. I{a (trr.Il. 5 npeg-
cTaBJIeEa saBIlCr4MOC',tL nOJryrXr{pr4rr 6o a,r.ruccuorrurrx rroloc or BpeMerr[. ,I{nr 6onrmrri,
cTBa paccMorpeHlll,lx no,roc Do paclcr co BpcMeHe$t 14 aro cotracyercrt c ,r'etr, uro cb
BpeMerreM (curatan or Mat{ctrMyMa 6lecxa) pacrer cpeAr{flfl cl{opocrr, ficreqenufl ra3oB uB
aaea4n [6J.

.(ra 4arunefinrero o6cynr[eutrrl trBMerreirnrl' rraga r4 r.rrrre]rctrBrrocrra au[ccnouur,rt
noErypoB Becr, rr3yqerrHufi nportemytox BpeMel.rtr paa6ur rJa rtrecrE nepuogos (nocnegr
uzi cror6eq n ra6n. 1). l

Orlrcqenr,r t,t rtparxo o'ScyHtgeulr cJreAyron1ue BafioHoMcpHocrr,r:
a) Jrnuvu florrotrIeflfifl Bo[opoAa ts crerrpe rrasuoft o6onosx[ xpariue yaHu,

0To csfl aLrlael'c,r c orregr, El4.3Troi;i n,'rorrroc,rsro noc.neguet.
6) Sneprun, flt;flyqaeMarr B oMrrccr4o]tuort noloce K Ca II, Menr,rrc, qeM ggeprufi,,

u3rJysaeMatr B troJrocax )')' 4923,9 n 501.8,4 Fe II, s ro BpeMfl r{ax AJrfl rrrrTeucr.rogocTr4
coorBercrByrouprx a6cop6qr{outrlrx nuurii co6rrogaercrr o6patuoe. . ;

n) Paagnoeute fiettoropslx rroJroc I{Jrrr [o.rrBJlerrrre oArroto Hpacfioro ,<nunal. gtra
sBJreEIrfi lleJralol'cff ace 6onee Br,lpalfteHHrnMtr IIo Mepe o6qero rraAeHtrrr 6necma BBeaArrI
(cu. r:axlxe [a]). Bo BpeNrtJ BroprrqrrLrx Mar(c[MyMoB 6necira .EBrreurrr paa;1Boerrtrfl E
((rrr4I{I{D oc:ra6rnrotcs. 0ro csflaaEo c reM, qro B MoMeHTr,r Mancr{MyMon 6necxa ljcamr.
Baercff Hdnpcl,)l,lBIroe llcreqetiile I-a3oD IrB sBc3AbI, Itoropoe rr,racxup5'er ([r{Kr{)) u Anofi-
Er,re Br,rcryrrr,r, co3AaBaeMr,re rilasHofi o6oroqxofi 3Be3Ar,r. B oro npelrn BoAoponllr,re $oE-
rypsr (oco6enHo H5) r{Mcror rcHAeHqflro craHonurscfl trJrocfiurur{.

r) Olcytcrnue AByx (rtrr{oBD B Honrypax [O Il I 6300,8 n I 5527,3 n uepanft ner
prroA BpeMeHu ({ur. 4) o6r,ncueuo reM, rrro B Bro BpeMfi trJrorrrocrb AByx rroJrEpHr,rx
xorgencaqlrft a rfianHoft o6oroqRe orEocrrreJrbrro BeJrrrHa rr ratr [poDcxoAflT rrrrrerrcrrB-
E6re [poqeccbr (ryrrrenrrfi) tr3Jryqerrrlrr B r]orrocax I).6300,3 r 5577,3 [91.

g) Itore6anurr orrrocrrreJrLuoti nutetc[Brrocl'r{ Mrrorrrx aMtrccr,rourrr,rx no.noc o6yc.noa-
JrerrLI B SHaqrrreJrirHort uepe xore6anlrgltz 6,lecna 3Be:rArrI. Tafi, rauerennn ngreucrnuocret
uoroc tr 6300,3 [O I] u tr 5711-47 N II Me?r{Ay 23-24 mapra v 2b-26 Mapra rrpax:
TIrqecRr.I ofipeAeJrfrJrrlcl Tonbr{o rrBMeHeHI{fiMrr 6trecxa 3BeBALr. !

B creAyroqefi pa6ore fipeAcraBJrerr]nrft a4ecr, MareplraJl 6yAer ucnbmroruo orll
u3yqeEufi BOrrpOCa O trpotrCxorr{Aerrlrr4 aMI{CCIOHHbIX rroJIOC B C[eRTpaX EOBBIX 3Be3A 11

Botrpoca o rluau.recxoM cocrorrrr{rr rrannoft o6ono.rnfi N I-Icr 1934. i ,

A STUDY oF THE ENIISSION BANDS IN THE SPECTRUI,I oI, ITI,uBR Tgea].
by Il. R. Mustel and .R. N. I{tunaigot.odskaya, - Spectra of N Her 1934, tahen by
G. A. Shajn and V. A. Albitsky rvith the 40" reflector of the Simeis Observatory durinj
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January-March 1935, rvere studied (see table 1). The dispersion of the spectrograms is
36 A/mm at II'

The results of photometry are given in fig. 2, 3, 4 and in table 2. The main
features of emission bands lvhich rvere derived from this rvorh are discussed.

The dependence of the half-rvidths 6o of the emission bands on time is given in fig. 5.
For rnosb of tlie considerod bands 6o increases rvith time and this agrees rvith the increase
of the mean velocii,y of the continuous ouLflow of gases rvith time (counting from light
maximum), scc [6].

For a further discussion of the variations of the form and intensity of the emission
profiles, the tvhole period of time, for which the spectra are being studied, is divided into
six periods (the last, column of table t).

The following features u,cre noted and discussed briefly:
a) The hydrogen absorption lines in the specbrum of the prircipai envelope are ex-

tremely narro\y. The authors connecl this u,ith the very smail density of the envelope.
b) The erergy, emitted in the emission band K Ca II is less than that emittecl in

the bands ).)' 21923.9 and 5018.4 Fe II, rvhile for the intensities of the corresponding
absorption lines the opposite is true.

c) The doubling of some of the bands orthe appearance of one red <peak>. These phe-
nomena become all the rnoro pronounccd as the star grorvs fainter, see also [4[. During
the second light, maxirna the phenomena of doubling and <peaks,> are rrot so pronounced.
This is connected *,ith the fact that al, ligh[ maxima the continuous outf]ow of gases
from the star is stronger and thereforc nasks the <peal<sr and doubling, lvhich are
duo to the principal envelope of the star. Al, tliis mornen[ Lhe hydrogen profiles, especially
Chat of FI6, have a tendency of becoming flat.

d) The absence of the ttvo <peaks> in the profiles of [O I] I 6300.3 and ), 5577.3 du-
ring the first period of development (fig. 4) is explained by the facL thab at this tirne
both polar condensations in the principal envelope are relabively dense and processes
of a slrong deactivation, connectcd rvith the bands ). 6300.3 and ). 5577.3, take place
there t9l.

e) The variations of the relative intensity of many ernission bands are caused, to
a considerable degree, by the variations of brightncss of l,he star. Thus, the variaLious of the
intensiLy of l,he bands I 6300.3 [O I] and't 5711-47 N II betrveen 23-24ltll and 25-26/III
were pracfically only connected with the variations of stellar brightness.

The data published here rvill be used for studying the problem of the origin of emis-
sion bands in the spectra of rrovae and thaL of l,he physical stal,e of the principal envelope
of N Her 1934.

I{ens rracro,finler? pa6orr,r 
- lrByqeHrde aMlrccrroH]roro clenrpa N I-Ier

1934 s currlu c o6rqllnr BonpocoM o npor{cxo}nAe}rr.rr4 BMrrccr4orn{brx rroJroc.

B crrenrpax HoBrrx BBoBA, Pa6ora ocHoBaua Ha cnenrporpaMMax N Her
1934, noryareHHrrx l. A. Illafiuon (26 crer{rporpaMM) u ll. A. Anr6uq-
xrnn (3 crer{rporpaMMbr) B rerreHtre rrepBbrx rpex Mec.Erlen 1935 r. ua 40"
peSJrenrope Cuuenacnoii o6cepnaTopuu rrprr rroMorqrr oAHorrpr4BMeEHoro

crlenrporpa$a. /[ucuepcr{fl Bcex roryqeHHbrx cronrporpaN{M 36 }t1,wat,y Hr.
B ra6;r. I n uepnol,r croJr6qc ynaaarrbr Arrrr, AJr-fl noropr,rx rrlrcrorcrr clcr(rpo-

IpalIMbI, DO BTOpOn[ CTOJI6T{e - HOJIUqeCTBO CrIOItTpOIpal{N,r, IIOJIyqeHHbIX Arfl
Kall{Aoro cpor{a Ha6rloAourlii, n T pcrscl{ - Illd3yaJrbHble BBeaArrbre BeJrr{arr{Hbl

N Her 1934, nony.lerlHrle I{B ItpI{Bofi 6necxa It ], n .rcrneprot\{-Llcrorrr,BoBaI'I-

nafl c[cr(TpaJrbr{arr o6uacrr,, B IIfiToM - 
ynasarrbl rrcpuoAl{, Ha Horopr,re Hatl?r

paa6ur Becb r,rareprraJr B coorrercrBlrrr c noJre6aHrLflMr4 6nccxa BReaAhr

(cu. rrrrlnc).
CuextporpaMNrr,r 6r,rJr[r rroJryt1sp161 Ha rrJracrr{Hrtax: Ilford monar0h, Imperial

1200, Hypersensitivc panchromal,ic.
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Ta6:rn11a 1

Aara 1935 r. Crrcrupa,rrr,rralr o6:raorr, lIcpr'roJt

4922 - K,
I{o - HI

6300 - K,
5577 - K,

Ho-K,
5018 - K,
6300 - K,

Ca II

Ca II
Ca II
Ca II
Ca II
Ca II

L 2,6

2 2,6,

2 2,6

2 2,6
, qn
o arl

t' 2,7

t 2,9

(vrpo)
(nevep)
(vrpo)
(neuep)
(vrpo)

t. I
6. I
8. I
8. I
9. I
9. I

10. r

II2,7f. iI 5018- K, Ca II

16. II
2,1-22. rr

t 3,6

3 3,0

5018 - K, Ca II
6300 - I(, Ca II III

{5-16. IrI
17-18. III

I{o - II"
osbo - H.

4,t
4,1

L

2
IY

t9-20. IiI
2L-22, III
23-24. rrr

I
L

2

5,0
5,2

5,0

II -H,II. - II
rrl - sr-az

25-2& rr 4 4,1 Iro - He YI

flpu o6pa6orr(e clexrporpaMM 6rrnu lrcuorbaoBaHr,r Jruurb r.rauJryqrrrlre rrfla-
crtrHr(tr{, tro BoBMo)r(rrocut cno6o4rr],re or paaJrlrrrnr,rxAed)enron. tr4e-aa6onsruux
paanzuuft B rrHTeHCrlBHocrtrx BepxHl{e aracrn r{r.rorrrx ar{r,rccr,roHrrbrx uoJloc rlepc-

Aep)fiaHbr, a Hulr{Hrre rracrrr Jrr{Hrfi,i [orJrorqoH]4rr ]r0/tollep]rraurr. Te cJryqarl,
IAe IIpLIIUJIOCb ,TICIIOJIbSOIIaTL IIOpOACpiI{aH}IbIe yqaCTHi4 CIOI{Tpa, IIaNII{ CIICqLI-

aJrr,rro orN[carorlbr (cu. npultcrrarrurr n ra6;rr.2).
Sur.tccnonur,re rroJrocrr B cncr{rpe N Her 1934 uo.anr,r;u,ru, 25 4ona6pa 1934t.,

Bcr(opc rrocJIc l\{altcr4},ryMa 6.necna, Lr c rcirerrr{e]\f Bperrerrll l{oH.rrJIIr cBolo rlr-rrcH-
,crrDlrocrr, r,r {oprrly noHrypoB. Ilcpnoii naurcii 3al(aareri flBlrflocr; flocrpoeHlre
ItolrrypoB AJr.rr Do3x{o}r{Ho 6oJIr,ucro qlrcJIa arrflccr{orrr]brx rroJroc r,I AJIfl paaJrrlrr-

rlblx r\{orlcHToIr Bpox{oHr,r. Bce cncnTporpal,rur,r 6urnn npor\fepcrrbl rra can{opcrlt-
,crplipyrcqolr Nr[Irtpo{orol\rorpc rr,rra Mor;ns. Pou,rcrporpaNrlrbr crroltrpoB noJry-
qaJlrrc-b c yBeJlr4rlelr}rleiu B 25 paa, Ororr4ccrn;rolrrr0 eN{rrcc[orrHr,rx nonoc 6r,rno

rrpoBeAeuo c rrorroqblo pa6orbr Max IaSnr,rua [2].
l3ocs lruerorqillics r lrarucN,r paclopa[rolrr,rr{ rrarcplraJr x[o]nHo paa6n:rr na

rprl rracrr,r: flrrBapcnile, {cnpanr,cxr,rc I4 x{aproBcHue na6rtoAe}rnfl. ftanr4aa
tlacTb paccr,raTpr4BaJracb oTAoJrr,Ho c TorrHlr 3peH.rrfl rrpoBcAoHr{fI HcrrpephrBrlolo
crlcltrpa n nrr6opa rrpeAuaBlraarcnnr,rx 4rr o6pa6orl{r{ aNlrrccrroHFrrlx rroJIoc,

a6o c rcareurrox{ BpeMolrn p.rrrrerrcrrBr.rocrr }renoropr;rx rroJroc y6r,rnala, rreno-
Topbrx - noBpacraJra, r'renoropr,Ic crapbrc aN{rrccrloHHbre rroJrocbl Boo6rqc uc-
qesaJlu, a HoBr,re IroflBJrflJIlrcL, lrSNrcFrflJrocr, (nan IlpaBvrJlo, pocno) 6;neu4rapo-

BaHI{e ITOJTOC U tillnttft r,r r. A. flpu uponel{c}rirr{ Helpepr,rBHoro crcnrpa HaMrI

rurlpoHo r,rcrroJrsaoBaJrcfi arJrac crrexrpoB N Hor 1934, cocranncnnrrft Crpar-
roHoM n Man}runtoru [3], C uououlrro Harrrr[x perr{crporpaMM }r aroro arJraca
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Bbl6npailtrcb re yqacrnz cler(rpa, Ha r(oropbrx trJrr{ He 6buro eMz.ccilfr. v Ba-
MeTHbIx IIItrpoHtrx lruH.Lrfi norJlolqe]rlItr, Iru6o Mo]fiHo 6ruo no4oapeBar6 Jrtrrrrb
E,ailu.iltre coBceM cta1oit oMuccuu. Bcre4 3a erlrM qepes yHasaHHhre yqacrntr
crrenrpoB npoBoAtrJracb rrnla.r,fl HenpepErBrroro clexrpa. Ha {nr. I nprne-
AeHa qacr6 perr4crporpaMMbr cner(rpa N Her 1934 pm g annapa 1935 r.
(yrpo) c HaHeceHHoft nlrnueft Helpepr,rBHoro cnexrpa.

.I[nx o6pa6o:rxu 6rtnn rrr6pauu DrrrrcctroHnhre rroJroc],r, noropbre 6onee
uJIII lvreflee cno6ogurr or 6neu4zponauna. flo.rrr Arrfl Bcex artrx noJroc
(cru. ta6r. 2) uorxno npocJleAl{rb r4ar[cuerlrre r,rx nonrypoB B TeqeHrre AoBoJrr,Ho
AJrureJlbHofo Bper{e}Il,r. Jlumr AJLfI HeHoTopbrx 3r\{uqcrdoHHbrx rroJroc c ctrJlr,-
urru 6nen4trpoBal-IrdeM u3yr1sHr.,6 rrHrepBaJr BpeMerrtr oxa3aJrc.fi ue6ottmrlr.
Boo6rqe fire qlrcro rroJroc coBcer,r cno6o4nr,rx :o6 6neu4upoBaHtr.fi, HeBHaqu-
TeJrblro. flplr uoctpoeHu[ ItoHTypoB aMrrccl{or{r]brx noJroc yqzrbrBaJlocb Brrilfl.-
rue a6cop6qlrorrHr,rx r,r Dlrr{cclroHnr,rx 6.rreu4, rrpuqeM 4,nx o6rqefi opr{eHrz-
poBI(I[ UCIIOJILSOBaItrCb OTAeJIbHLIe HorlTypbr, rIOCTpOeHHbre IIo clleHrporpaM]ratr
c 6onr,ruefi 4ncu-epcueri (14, 51?r Ap.).

Tan nan rutrprrHa aMlrccrroHHr{x rroJroc B crrexrpax Eotsbrx BBeBA onpe-
AeJlrlerc-rr B ocHoBHoM .trBJreHrr.flt\rl4 nr,I6poca r{ nocJreAyloilIero ABE}r{eHrr.fl raBoB,
T. e, AolrrJTepoBcnI{MIr crrcqerrlrfli\{r, Mbr Ha rrrl{aJle a6cqracc flptr [ocrpoe-
HI{I{ XOI{TypOB I{CnOJIbSOBaJM I{e aHrCTpeMEI, a HI{JIOilIeTpbI B CeI(yHAy.
Itor4a [Jr.rr oArroro AHfl rrrreJrocr, EecnoJrbr{o clexrporpaMM, r(or]Typbr atrrrc-
cuoHr-rbrx IroJroc ycpeAnrrJrrrcb.

fra roro qro6br Nroxrrro 6srno [pocJreArrrb Ba rr]MerreurrrrM[ fia]r{Aoft
eMrrccr4orruoft uonocrr co BpeMeHeM, rraMrl 6ruu uocrpoenrr coorBercrByro-
que rpaSunu (Szr. 2, 3 w 4). Ha arux {urypax n [aer qacro Ho]rrypon,
rro noropbrl\,r [ocrpoeu rrptrBoArrMbrfi cpe4nait ]ro]rryp.

Ha Srr. 2 npuee4enr,r noHrypEr ol\rlrccrrolrHrrx rroroc I{8, H0, H. +
f H (Ca iI), K(Ca II), ). 5018,4 Fe iI u ).4923,9 Fe II, pactrorrolxenrrr,re
(cnepxy nnua) n rrop.rr4nc BoapacraHrl.s BpeMeHr. 3ro'r rpa{ur,l rroBBoJrfler
EByIIaTL He TOJIIII{O II3NIOIIOHLI-fl I{OIITypOB OTAOJIL}IBIX IIOJIOC CO BpeMc}IcM,
IIO r{ OAHOBpeMeHTTO CpaBIrrIBaT}, ATr{ Il3Me}re]IIItI AJIfI IIeCHOIIET{IX ITOJIOC.

Itonryprr DMr{ccr4oH}roft uonocr,r H, npune4err6r orAeJrbr.ro Ha {nr. 3, z6o
oHa cmJrLHo 6reu4rtponarra Jrtrr{r4.rlMrr }r{eJle3a !r Apyrlx oJreMeHToIJ, a lto-
STOMy CpaBrrrrBaTb ee c ApyrlrMrr sMrrccnoHHbrMr4 troJrocaMu He rrMeJIo

cMrrcJra. Ha {ur. 4 upuee;1enbr no}rrypr,r BarrperqeuHr,rx nururfi HrcJropoAa
).6300,3 u ).5577,3, a raxlr{e 15170 Fc II u ).571,1,-47 N II.

Hy.nensre, HecMerqeHHr,re [ofloE(eHrrrr al,rtrccuoHubrx norlrypoB (r'. e. uo-
Jrolxer{r4.fl ra6ilr.r.rurtx AJu,rH nonn) 6r,r.rru orrpeAeilerrbl rrpu rrocrpoe]rtru

Sar.2,3 a 4 paarur{HrrMu cuoco6aur:
a) C uoruorlsro r{oMnaparopa ,IBMep.srucE trJrr4Hhr BoJrrr Jrr{Hrrft nre.reg-

HOrO Crenrpa, BrreararaHr{oro c o6er4x cropoH or 3BeaArJ. llocne aTofo
c lroMotqblo 2rHTeprloJrr{poBaHrrE HaxoAr4JILrcb AJrr4r{r,1 BoIrH SaMeTHLIx aMr{c-

cl{onrrbrx rrrrnoB r{Jrrr yantrx a6cop6quonurrx nnunft, HafiJraAr,rBaroquxc.E rra
eMr{cczounbrfi xouryp. B rex cflyrra.flx, KorAa LrcrloJrbaoBaJrocb r.recr(oJrbno

rrunoB unn a6cop6qtroHr{brx nuuwfi., 6parocr, cpeAHee rroJro[reur{e qeurpa
BMUCCI:rOHrrOrO HOHTypa.
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6562,8 H4
6456,5 Fe II
6300,3 0 I
6236-48 Ee II
5890-96 Na I
5711-47 N rI
5577,3 0I
5276,0 Fe II
5t70,0 Fe II
5018,4 Fe II
4923,9 Fe II
4861,3 H"
4711,5 H6 r
4340,5 H,
4101,7 H6
3969,3 H" f H, Ca 1l
3933,8 K, Ca II

6. I 1935 r.

306,7 t59,0 1550

9,55 5,45 650

11,78 7,73 620
7,70 4,53 770

I
L

1,

L

52,40 26,80 1130 I

{ 1,60 9,25 1300 L

10. I (yrpo) 1935 r.

13,90

78,50

1.7,20

7,15

4,15

9. I (Be,rep) 1935 r.

26,t0 18,10 1000

19,80 1.4,30 1100

62,50 38,40 1330

16,10 12,05 1300

L2,90 t0,40 1050
7,82 5,75 950
6,50 5,93 820

106

8,25 1020 I
52,20 1220 L

9,95 1200 t
6,05 970 1"

3,56 930 I
4,18 720 I

6562,8 Ho
6456,5 Fe II
6300,3 0 r
6236-48 Fe II
5890-96 Na I
5711-zr7 N iI
5577,3 O I
5276,0 Fe II
5t70,0 Fe II
50i8,4 Fe II
4923,9 Fe II
4861,3 rr_,

4711,5 Ui] r
4340,5 H,
4101,7 H6
3969,3 II" f H, Ca lI
3933,8 K, Ca II

2,60 550 L

4,65 740 L

5,27 900 1.

11,80 1.220 r

t,84 680 1.

7,1.5 850 L

15,10 750 L

20,00 1100 I

14,80 1400 1.

5L,70 1,250 t

t1,90 980 L

8,21. 850 t

6,25

9,30
{0,03
1,4,60

4,00
13,60

29,00
t 26,30

r 23,10

1 86,70

I
1 {5,30
T

1 9,05

),

1. I 1935 r'.
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8,30 4,48 650

10,01 5,60 700

1.1 ,90 6,20 1000
8,82 8,1.7 gg0

2,16 1,13 630
16,30 9,87 1050
28,30 13,00 750
24,3 15,20 960
21.,7 17,80 1250

46,10 31,60 1300

16,40 11,50 1.250

12,20 9,15 900
7,19 5,62 1000
6,50 5,87 760

1. 2,97 1,73 670

1 25,90 14,30 800
1 36,80 1(i,70 750
2 13,30 9,47 940
2 15,40 8,00 1050

L 44,70 26,70 1050

Ta6r:{\a 2

IID rrr{e,ral ll Itt

5

6

7

8
o

8. I (yrpo) 19 35 r'. 8. I (oevep) 1935 r. 9. I (yrpo) 1935 r.

!"|', bol"

t
1"

L

1.

bo l" 1,.1"

293,0 142,5 1450
5,85 3,36 600
6,01 2,85 650
5,05 2,85 770
7,85 7,54 1100

t 2,39 1,43 700
1 9,25 4,63 720
1 16,05 7,65 610
I 15,50 11,00 1000
2 tl ,50 6,85 1050
I 34,20 19,80 1100

1 11,60 8,1 3 1300 L tl ,70
2 Ll ,50 8,30 980 2 8,34
2 6,73 4,30 1100 1" 4,42
2 4,40 3,72 750 I 3,80

7,08 1250
5,35 950
3,46 950
3,40 700

2

4

10

11o

2
)

T a 6 :n fir\ a 2 (npo)oncrceuue)

16. II 1935 r. 21-22. II 1935 r.

ELl".l'.1"

33,40 23,30 1600
113,00 27,50 13E0

9,52 5,15 1150
32,20 31 ,30 1350

21,32 10,90 740
10,90 5,75 975
47,10 3t,20 tt70
62,60 34,1.0 1520
43,10 24,80 1320
89,10 65,00 1500

21,30 L7,60 1400
17 ,30 1,4,00 1350

8,84 7,80 t400
5,63 4,r3 tt00

22,50 15,40 1200 2
22,50 15,90 1250 2

34,20 21.,40 1280 t

t4,00 11,00 1650 I
10,50 8,57 It20 2

6,82 5,55 1100 2

6,30 4,67 t020 2

Ilprrue.tarrua

I
L

2

4

1t)

il

5

6

7

8

s

11,50 9,1 5 t250
6,25 5,15 1100
6,51 4,52 950

107
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17-18. III 1935 r. 19-20. III

6562,8
6456,5
6300,3
6236-48
5890-96
57lt-47
5577,3
5276,0

5170,0
501.8,4

4923,9

4861.,3

471.t,5
4340,5

4101.,7

3969,3
3933,8

Ho
Fe II
OI
Fe II
NaI
NII
OI
Fe lI
Fe II
Fe II
Fe II
H"
HBI
H,
H8
H.f H, CaII
K, Ca II

71,40 44,00
5,30 3,24

24,90 21,70
20,00 16,90

6,49 5,42

i370 1

t250 1

1600 1

1780 1

1500 L

116,20 90,30
B,t0 6,35

31,10 26,80

33,00 26,50'

149,00 51,50 940 I

27,70 8,95 1250 t
tl,8t 5,50 700 1

54,60 43,10 1770

28,50 24,00 1500
16,00 12,50 1600

5,19 4,78 1600

2

2

2

IIpzueqaEtrE:
1', I4a-sa 6omnrrx paanuvzfr B uuTerrcr{Brocrsx Bce aMr{ccrrouurre rroJrocbr B Bepx-

sefi qacru trepeAepE(anrrr, a n Etnxnefl qacrr EeAoAeplr{aurr.
2. 9nnccrousaq roroca).6300,3[O I] na ctenrporpaMMax aa 8.I (y), tO.l(y), L7-

18. IIL U 25-26. III uepesepxana.
3. I6236-48 Ea crreftrporpaMMax Ba 8,I (y) n l0.I (y) lepeAepx{aua.
4. ).5890-96 Ea crrenrporpaMMax 3a B.I (y) u 10.I (y) nepeAep,nasa.
5 )' 5577,3 [O I] na oguoft cnextporpaMMe aa 2t-22.I1 repeAepx{aua.

6) fina o[peAeJrerrtr.rr HyJreBErx uonoxrenrafi Hexoropbrx trByuaBrrrrlxc.tr
IraMtr aMzcczourrbrx rroJroc (n uacrnocrtr H^, ). 4924 Fe II, HD u K, Ca II)
zctroJrBBoBanacr pa6ora Bunrauca [4] . 

I1'

Honrporeilr [paBuJrbrrocrl{ HaxoAr{Mbrx HaMtr HyJreBr,rx uoroxteur.rfi aMtrc-
cuoHHbrx rroJroc .flBJr.flJrocb (uo Hpafiuert uepe AJrfl HeHoroprrx nuulrfi) cmeqe-
ure a6cop6qlrouHoro HoMrroueura II, Horopoe 6pa;rocr, ws 121.

flotorxenue rleHrpoB oMlrcctroulrr,rx rroJroc Heo6xoAuMo BHarr, AJr.E Hacro.rr*
qeft pa6orbr JrI4Irrb AJr-rI oroxrAecrBJreurzfl or/{eJrbHbrx MeJIRux crpyr(TypHbrx
oco6eHHocrerz B 3Ml[ccuorrHbrx noHTypax r4 I[ByqeHu.E zBMeHeHtrfl rlx co Bpe]vre-
ueu. ,(na aroro BfroJrue AooraroqHa ra ro.tuocrb, c r(oropoft errr{cctronHbre
ItoHTypr,r HaHeceHr,r ua {ur. 2, 3, 4 (uynenrre troro}HeHr{fl orMeqeHEr 6onee,

AJItrHIIr,IMZ BepTrrxaJIr,HbrMZ sepTo.rnalru).
Marepuanu, [peAcraBJreuHr,re ua Sur. 2, 3 w 4, uacru.uro [epexpbrBarorc.E

pe3yJlbraraMu Br4ilbflMca 14). O4uano qerrrfi ptr[ o}/.l:1ccuoHHbrx floJroc, r{By-
qeHHbrx rraMrr, Bunrguc r{e paccMaTprrBaJl. Itax upanuJro, He coBrraAarcT
tr Aarbr, AJrfl noropbrx rrocrpoeubr IrolrrypBr B o6or4x rrccJreAoBarru.flx. Taxtrl1

108
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21-22. III 1935 r. 23-24. III 1935 r. 25-26. III 1935 r.

Ta6nfir\a 2 (onoruuanue)

728,70 344,00 2525 2 292,40 143,00 2000 t

85,10 43,00 900 t

46,50 19,30 1420 I
16,45 7,37 900 I

44,50 16,80 800 L

15,50 6,50 1250 L

2

4

1630 t 106,20 86,80
1450 I
t450 L 23,60 22,10
1650 I 39,80 32,80

12,90 7,60

I
I

T

26,30 23,00 L7L0 3

6,53 3,18 1070 3

t0,22 9,45 1550 3

9,15 7,40 1650 3

2,62 2,32 980 2

6. l3epxnra qacrr, rroJrocbr ), 51T0,0 Fe II na crrer{rporpaMMe 3a g.I (y) n ua o,4nofi
crler{rporpaMM.e ca 2l-22. II. repegepxaua.

7. Bepxnan qacrr, fiorocsr ). 501g,4 Ha oArrofi orer{rporpaMMe Ba g.II repeAepE{aEa.
8. Bepxnnn qacr6 rrorrocLl i 4923,9 Ha cnexrporpaMMe 3a 8.I (y) rlepeAepxarra.
9. Bepxuln sacrs I-I^ ua cner{rporpaMMax'sa B. I (y),9.I (n) r aa AByx crer{rpo-

npaMMax at 21-22. II lr'cpe4eptrarra..
10. Bepxrlnr vacr:r lI, Ha AByx crexrporpaMMax Ba 17-18.III rrepelepxaua.
L1. Bepxnnr vacrr, H6 na oguoft crexrporpaMrrre sa B.I (y) nepegepxraua.

o6pasonr, [auru ,IccJreAoBautrfl r{ rrccJrcAoBarllrfr BLrJIr,.rIMca AoloJI}r.EIoT Apyr
Apyra.Sro o.renr, Balnr-ro? rrocltoJrr,Ky r'rar46oJrr,urr4fi unrepec [peAcraBJrrrer
tr3yqeHr4e r{SMeHeHtrri rlHTeHctrBr'rocTeft L $opuu noHTypoB o1\{rrccr{oH}r},rx ru-
HI[fi Bo BpeMfl BTopr4qr'rbrx ]rore6aur4ft 6necra BBeaAr;r. .(nx eroro neo6xo4nurr
HaH Molr{}ro 6oree qacrrre }ra6JrIoAeHVtr lr ucfiorrrr3oBaHrre fiar( Mo}nHo 6onr,ruero
III4CTA IIOJIOC.

f{na ncex uayrreuu;x aMrdccuour{r,rx rroJroc 6unu oupeAeJreHr,r BHaqeHZ.E

cJreAyloqux BeJrtrqtrH, rrpuBeAeLrHr,rx B Ta6[. 2:
E, - oneprtrrr, uaJryaraeMafl Bo Bceft qacru aMr[ccr{oHrroro Horrrypa, pac-

rroJloi$eHrrort c 4nznuOBoJrHoBoft cTopolrbr oT trpzMr,rnalorqefi rrl4:F,ur/r rrouro-
qeHZfr.

-Eo - aneprrar, r{BJryqaeMaE Bo Bcefi qacrrf aMzccrroHHoro Horrrypa,
pactroJlo}IteHlloft c AJIuIrrroBoJrHoBoft cToporrbl or rrecMerqeHrroro rroJrolReHr{.fl

IIOJIOCbI.

Suepruz E, w Eo oruecelrbr K aHeprr{u, zailyqaeMoft B HerrpepbrBHoM
c[IeHrpe 3Be3Ar,r, rr BBrpalfieHbr B ar{fcTpeMax.
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b, u bo-ITILIpI4IILI, coorBcrcrBJrIoIqlIC sr{rlccI4flM E, u En, BBIpairicHr.rbrc
B nrJroMerpax B ceHyHily (n ra6n.2 tpuno4-rrrcfl rorbrio aua.reulrx &o) .

n - Ilrtcilo r,rcfroJrbSorJaHlrbrx noHTypoB.
Itax yxe yxaBr,rsaJrocr, Becb MareplraJr 6ur paa6zr Ha rlecrb [epr4o-

4on (ra6n. 1), yuurr,rnafr HaH nepepr,rBbr n ua6nro4enuflx, rari rrr HaxoH[e-
HZE SBESAbI BO BTOPIITIHOM I\,IAITCI,IN,IYME MT]fi MI4HIIMYME 6rrECHA, IIPUIIEM,
paByMeerc,E, aTtr[ MtrrHI4MyMbI ]r i\,raHcI,rMyMbI cJreAyer rroHtrMarb roJIbIto oTHo-
cureJlr,Ho, u6o cpe4naft 6necn BBeBAbr B reqeHtre Bcero ll3vqeHr.roro IIpoN,re-
)nyrr(a BpeMeHu rrocrelelrHo y6rrnalr.

flepeuucnurt Henoropble uarz6onee r4Hrepecr{bre {ax:rr,r, BBrrer{amtr{r4e trB
paccMorpegua Srr. 2, 3, 4 u ra6n. 2. IIpn aroM crreAyer rrMerr, B BtrAy,
qro r{oHrypr,r sMZCotrOrr}rbrx rroJroc, pactroJlo}r{eHHbrx n xpacuoft qacrtr
crreHrpa, n cunrnoft crefreHz o6pelreueurr trHcrpyMeHraJrr,HbrMu as{exraruz.
Tar, mr4prrHa rwuait ). 5577,3 u ). 6300,3 [o I] uureer B BHaqzrensuoft
crerreHz r4rrcrpyMeHTaJrblroe Ilpotrcxo]fi[eHlre; B 4ericrnure.rbrrocrz ara mtr-
ptrHa Melrbrrre, qeM creAyer ua sur. 4 w ra6t. 2. B rarzx cilyqaflx Mr,r
MOlneM roBoprrrE lrarur o6 o6rqzx HarrecrBeHHblx Xapar(repu crnHax m wsMe-
HeHrr.flx noHrypoB.

o6paruucx H paccMorpeHrdro xoAa BeJrzqrH bo co npeueueu. 3ru BeJru-

'Irlurr 6rrrm ycpeAHeHbl rro [eprroAaM, flocre rrero 6rrnu uocrpoeFlr,r BaBLr-
CIIMOCTTT froJryrlgBr"rx cpeAHr,rx anaqenufi &o or uepzo4a AJrfl UByqeHEr,rx
aMrrcctroHHr,rx rroJroc. aril eaelrclrMocrrr trpzBeAeHbl qacr?rqHo }ra sr". 5;
zB H4X CJreAyer, qro Afl.fl paccMoTpeHHbrx rroJloc 6n roo6rqe yBeJl4quBaercff
co BpeMeHeM, Ho B r{oHl{e Mapra IloflBJr,Eercrr reHAeIlqz.s ft Irx yMeHr,rIreHEIo.
To nre caMoe r{aMeqaercrr tr arrrr r{exoropbrx Apyrrlx IroJroc, He Har{eceHrrblx
na {mr. 5 (cu. ra6t. 2).

vserl4'reulle Do co BpeMeHeM MO]Her 6rrrr cne4crnuena 4eficrnra gnyx {ax-
TOpOD: a) ynetz.leu[.a co BpeMeneivr o6qero ur4cra u3flyqarctr{trx tr florJlotrIarc-
tr{trx aroMon, o6paayroqlrx flpxl4e rroJrocbr; trpr{ HaJrlrqrrrr caMorrouroqe}rr4rr
trII4P!IHA SMLICCI{OHIIbIX IIOJIOC PACTET C YBEJIIIIqEHIIEM IIOTJIOqAIOq?IX ATOMOB;
6) yuenu'reHu.s cpeAneft crtopocrra rrcrerreHrr.f, raBoB rra BBeBAr,r. .{eno n ronr,
rrro uIaBHas o6orouxa N I-Ier tg34 ulrera orHocr{reJrbno ue6o"nrruvrc cno-
POCTI, PACIIIIIPEHI4.E, MEHfl]]IIYIOCfl C ITO}IqA gEXA6PX AO ITOHIIA MAPTA OT
300 ao 400 rc,wlcerc [6]. Illirpranbr ]r{e rroJroc, trpeAcraBJreunrrx na {zr. 2,
3, lt u 5,6w'ou o6yc.rronner,rbrB ocHoBHoM rrpoqeccaMu Hetrpepr,rBHoro
vcreqeI{trfi fa30B !r3 3Be3Ar,r, cosAaBaBmero gus{yano-rzcxpoaoit tt
qacrzrarEo (r-re 4na ucex asyqaBrtrI{xc.E Eral,rtr t:/tru.ft) optror.roB cfleRrpr,r
Hosoli.

Pa4 SaxroB roBopr{r B rroJrbay roro, qro ocr{oBHbrM (paxropou, oupe-
AEJI,ABIIII,IM trSMCIIEHIIE ruUP?IH gMtrCCtrOHIIbIX IIOJIOC, IIPEACTABJIE}IHbIX EA

$rar. 5, 6rrn nropoft r{B Bbrrtreyxaaa}rrrrrx, a uMeHHo, rlrBr{eFreH[e cpe4ueft
cHopocr?r trcreqeHE.rr raaoB trB BBeBA6r. ,{eficrnnren6r{o, trB rpzr. 3 pa6orrr
NIaH JIarfruua [6] cJreAyer, sro rleurp .r.E]r{ecrr( Bcex KoMtro}re}rr, cocraB-
Jr.flBrrrux a6cop6quoHuurt gassyano-ucHponofi cler(rp 3Be3Abr, cMeqaJrcfi
c gena6pa 1931r r. Ao cepe4rrlrbr c[enpana 1935 r. B cropouy 6onrmux
cxopocrefi, flocJre arero B HoHqe Mapra SroT r{el{rp T.fl}necrrl cMecrI{Jrcfl
B cropoHy MeHEmIlx cnopocrert. Halr6onee rraAelr{HbrMtr DMr{ccrrorrgbrMrr tro-

no



(Dur. 3. I(ourypr,r anar,rccuossort
no,rocr,r H...

I

1\Iacura0 Tafioii H(e, HaH tr y aMrrccrroHEbrx
noJroc BollopoAa ila q)rrr. 2. C reBort cro-
poHbr HalfiAoto rrorrTypa yriaSaHbr IaThL



/t00 500 0-500 f,qt 0 -,t00

@zr. 4. Itontyprr eMtrcctrourrrrx notoc tr 6300,3 [OI]
n 

^5577,3 
[OI], I 5170 Fe II z. ), 5711-47 N II.

Maclrrao TaHori }Ire, HaH Ir y rroJroc MeraJrJroo na @ur. 2.
C reBoii cropoHhl yr{a3aHhr Aarbr.



JIocaMrI AJIfl pemeH.l/lr:l DotIllOCa o6 raelteuerrlrrr CROpOcltl,t I{CTeaIeHrIfl ,IBJLflIOTCfl
rrorrocbr BoAopol(a. Ilcc orrrr (TI-, IIr,...) 4aror [ptrMoprro oArdlrafioBoe BHaqe-
Hr{e D0 1,I Jrtrrrrb Lullpnlra IJ* oria3r,rBac'r'c.fl cr4creMarrrrrecHtrJ 6oluucii. O4-
uaHo Jrr{rrrdf IJ, rrc4acrrraAe}nFrbrx lle3yJrr,TaroB: or{a orreHb .trpna, pacrloJ.to-
incrra B npaclroi,i rracTi,r crlcnrpa,
IAe /Ir,rollepcr4f lrrr3tt&, l,r 14u.cTpy-

MeIiTaJIbHLIC rJCriaiHelrlrtI I4f paIOT

AJLfr rreo cytr{ocrBclr}rylo poJrr,.

Eonr,rua,rr ruirpr4rra If 
" 

Molr{er
6r,r'r'r, rlacrrrrrlro o6ycnonreua
IIpOCl'O SIIaalIrlTOJIbllbIM rllllCJIOM

aToL{oB, co3Aalour,rx 3ry norocy.
R nolray loBMolr{}rort poJrrr aloro
e$t|lcrt'ra roBollrrr Hafl],rqlre HeJro-

ropoii ctra5oii ret rACtrJItrlJ yMc [b-
Illelttrfl lIIilpIIII oI{rICCnOIlltbIX
noroc lroAopouu o'r'T[^ a cropou\'
6o,;rt't, u6ICoTarx,,r,J1,ou aar,,,,
(cu. ra6.n. 2).

R 6o"ur,murrclrrrc cJryqaoB Be-

Jrr,rrrr,rur,r Eu u E, I,rrn lraccMolr-
peutIoro IrpoM0inyrr{a BpeMeHU

(aur;apr,-uapr) ptro'r,yl, co BIle-
McucM. rI'r'o6sr llblncrrr{TL, B Ha-
Hoiir N,ropc Dlror llocr o6yc.nclnncri

llocTor{ rxr,rllurt. rloJroc, tr6r troc].po-
,rJrr,r /[J]r{ pflAa IJoJIoc saBl,I0l,r-

Moc'rl, MClnAy Eot bo. flnn 6o.rrs-
rrr,rrrcrrJa Jrr4rrlri,l .rcrrtoli oilrro-
erra.ruoii BaBtIcr{Mocrr.I IIc noJIy-
ql,IJIOOIr.

1Icpcir4cu rerrep rr ri or r,ica Hrrro

uaucrrcrrui,i ItonryllolJ aMr,rccrrorr-

HbL\ IIOJTOC /{Jrfl (air{l{O1g rrOprr-

olla.
IJopnrrtt ]rollr,ioiT rriJrIo,iilor

criori'I]llorpal,1]rr,r N ItTcr t931r,la
t ar,rnapr, 6 Rrruapn, 8 nunapa
(V) r,r (r) , r. c. ylpo r,r rrc,rop,

9 lLrrraltx (;r) rr (r), 10 nur;apx
(y). l)ro:r [oi]r'ro7.[ coor]rorc:rD)/e?

.AByM Bropr4rrubrM MaHcr4MyMaM rra npr,rBofi 6,nccra, tn, B cpe4nev, 2,6-2,7.
N,Ionruo BaMerr{rb crreAyroqfle xapaxTepr-rbre oco6euHocrrd B oMrrccuw u

IIOIJIOIqeIIfllt L\Itfl. paCCMaTpI{BaeMOIO [epITOAa, IlpldqeM rIaCTL lIS HI4X pac-
rlpocrpar{flercn T4 Ha 6oree rroBAr-rr4e rreprrogr,r:

t) Illnpraua DMrlccr{oHuofi uonocrr Hu rleunoro 6omrue, qeM rur4pr{Ha

.IIOJTOC Apyrr{x sJreMeHroB.
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2) llr-]F.ws [orJroqeHtrE rJraBHoro cler(rpa y BoAopoArIbIx rloJroc

Becr,Ma y3na, ltxe, qeM B CrreHTpax cBepxfrdfaHToB HJTaCCOB FO-F5.
3ro Ha6rroAailocL u B MOMer{r MaHcuMyMa 6,reCna 171. Ilo-nm4muonry,

MaJIarI uupI,IHa IILIHufr nOIJIOIqeHI{.s BOAOpOAa B CIIeHTpe r,IIaBI'Iofi O6O-

Jrorlxtr o6yc.noereua Hr{Br{r{M BHarreHtreM aJIeHrpoHHoft ItoHqeHrpaqlrI{ ne

B arOM ()Jlyqae. !,auHoe IIpeAIIOJIoE{eHue rpe6yer c[eqI{aJILHoIO paccMorpe-

IfILfl.a

3) Srcprnn, I43ryqaeMafl B noroce K, CaII, MeHbrlre, qeM sHeprurE'

rr3rryqns14n, D rroJrocax I 4923,9 Lr ). 5018,4 Fe II, a ro BpeM.fl Har(

AJrfi ?rHreHcrlltHocrr{ a6cop6qltounrrx ilfrHuit co6lloAaercfl O6parHoe. 3rr
paBilurrr4fl CBflBalrrrr C paafluqu.flMfl B MexaHIISMe BO36yrr{AeHlr.fl aTOMOB

Ca II m Fe II B rJraBr.rofi o6ono.rxe r4 ra3oBblx ItoHAeHcar(I{.flx, co3Aalorqux

4ll{$yauO-llCHpoBOfi CncI{Tp. EOnlma.s EI{TSHcuBHocrb JlI4HI4I{ IIOTJIOIq,eHTIfi

K, Ca II O6yCnOnJIeHa TeM, qro 3rO peSOHaHCHafl iItIHI4rt, BOBHI4HaIOqafl

B rJraBHofi o60noqxe,
4) Sui.rccuoHHafl rloJloca H"+H, Ca II rulrpe, rreM K, Ca II, orIeBrAHo,

BCJTeACTBI{e BJIlI.fi }Ir{.g illl4jF.vlu He.

5) flpuulturr r4aMeHerlrdti r{Ereucr(BHocru trrztlalri H,,t ocJra6JreHtrr Ao

9 rnnapa BI{JrIorI[TeJIbHo pr rocJleAyloqero yctrlreuutr, He .ficHbl.

Bropofi neproA Br{rroqaer roJrb1o cregrpolpaMMbl 3a 9 {enpana 1935 r.
On rannre CoorBercTllyer oAHoMy IrB BTopI{tIHEIx MaItcrIMyMoB Ha I{pI{Bofi

6necxa (*oo2':6). B aror AeHb ItoHrypbl rIoqrII BCex aMuccI{oHHLIx IIoJIoc

(Hr; Ho; H"+H, Ca II; I4923,9 Fe II; )' 5018,4 Fc II; I 5276,0 Fc II;
), 6236-48 Fe II u lp.) 6o.rree urupoHl{ E 6o.nee unocxt'r, rreM paHee'

Ilepnoe cBaBaHo c yBeJrr,rareHr{elr cpeAneft cxopocrz HelpepllB}Ioro I4crcrle-

HU.s raSoB (cu. nruue), BTOpOe, [o-BtrAr4MOMy, C yBelrlqeHreu er[rfelron
caMolror,ro.[treHl4r1. [tan I{BBeCrHO, aru e{{cHtrr Bcer4a AeJralor I{ollrypLI
aMrrcclroHrrbrx fioJroc 6onee uonorrrMrr. I tfenpa;ra Hat{oqaorcfl paBARoc}Iple

),4923,9 ll ).5018,4 Fe Ii-.flBJIeIII4e, Horopoe IIaqI{Haer l{rparb nce 6o.rr-

Iuylo poJII, y paSJIIIIIHLIX SMI4CCI4OIIHLIX IIOJIOC It ITOHI{y ]JCerO U3}rqCHHOfO

rraMu IrepI,IOAa. 3rO pa3ABOeI{[e IIOJIoC cB.sBaHO C I.IaJII{aII'rcM Il L]TaBHOfi

o6oro.rxe N Iler 1934 4nyx r{oHAcHcaI{1Ifi, cyrqecrnyrcq}rx ll rJIaBIrr,Ix 060-

ilorrHax [paHruqecHr{ Bcex HoBbrx anea4 [B]. llo-snlenne D ller(oTopr,Iii uo-

MeHT AByX MaI{CIIIMyMOB B AMI{0CI4OHIILIX IIOJIOCaX 11 OIIOpIIT O TOM, qTO

It oToMy MoMeHTy (Macrr?rpytoqee) BJlr{.fl}Iile HCrrpepbIIJHOrO rrCTeqeHLI-fl OCJra-

6enaer Ir uaqtrHaer Br,rAeJr.flTt,cfl rlrBJryaIeHIrc, collAallaeMoc noJlflpHbll\4ir lioll-

ICHCaqrr.rIMr{ rJraBl{oft o6ono'rnra.

B aannroqeFlue orMCTIrM, arro AJr-g BToporo lrepl4oAa ll]Icror Mecro flBJre-

Irr{r, oilr{cau}Irle B rlynr{rax L uZ nepBoro neplloAa.

Tperufi repr{oA BnJrrorraer t6 {enpana n 2L-22 rfenpa"rrn. Ou coorne'r-

CrByer AByM Bropr4rrHbll\[ MEHI{MyMaM na npanol,i 6necna, npIIecM mu-3'!'6.
tr4nrencasuocrb uailytlerrl4.fl Hp r4 rloJroc )' 4923,9 u )' 5018,1t n"'n""acE' rlo

cpaBlreHtrIo co BT0pEIM IIepr{oAoM, a I4IITeHCIIB]IOCTII EI{tJCC?IOfl]IbIX IIOJlOC

FI., FI.f I-I, Ca II u K, Ca II ocraJrrrcb reMrl me.,{eoiiune aMr{ccrrouHr,re

Mar{crrMyMbr (uunm) y rroJroc ). 4923,9 u ). 5018,4 cralrr 6o"nee o:r'rerJIr{BbIMI4.

Te me runtrr tro.EBI4JrIacr r{ y norroc I 5170 Fe II, a raxme I'r D, n D,
Na I. Boalr6tnno, paBABOelIilo Alryx nocJIe[HpIX trOJIOc uMeJIo Mecro I{ Bo
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BTOpOM nepr{oAe, Ho Mbr lle pacnoJraraJrr\ aIIfi Hero cfteKTporpaMMaM[I,

oxBarbrBalou{r4Mr4 }r{eJrTylo qacrb cleHrpa.
Y nuuuft K, Ca II r.r H-f FI , Ca II ua6nro4acrcfl DMl4cclronunfi rult co

cMeqeHtreM, npu6lraeureJrblro paBHbrM +300 nn,lcerc, cqurar or IIyJIeBoro

rroJroxtelrr4.s. Sror AJruHuoBorrnosrrft nux, oco6eHHo AJIfl rloJroc BoAopoAa,

ro4po6uo o6cyrx4eu n [1r]. Y ranl{x rroJroc, HaH rroJroctr BoAopoAa rr HaJrL-

\un c npuMbrxarorqrrMrr lflupoxrrMl{ JrI4H[IrrMrI rrorJlotrIeHl{.fl, nropofi aMZc-

cuouur,Ifi MaHCTIMyM, T. e. Hoporl{onoruosrrft (([I[fi)), orcyrcrByer, nocl{oJrBny

oI1 coBlaAaeT rro cBoeMy rroJrolHeHr{Io c 3rr{Mu trru]J[flNrld IlorJlolqe-
HVfl.

tr4urepecuo orMerurr,, qro, I{ecMorp.fl Ha HaJrlrqrle rrI4I{oB B rloJrocax

MeraJrJroB r,r [O I] (cru. 4a;ree) , rrll{Id y }Iu erqe He rrorrBr{Jrlrcr,; aro,6ea co-

MHeHtr.fi, o6ycnonreno reM, qro AJIfl BOAOpOIIHbIx lu nlrii HerlpepblBHoe

trcrerreHr4e raBoB r4rpaer oco6enno 6onrruyro poJlb I{ noaroMy ero MacI{I4-

pyrorqlrft orlrr[exr coxpaHrrerc.rl AoJrr,ue ]lcero.
O HoHrypax 3anpeqeHHblx DMtrccI{o}I}IbIx rloJroc IO. I] I 6300,3 a

I5577,3 MolHHo cHaBarb cJIeAyIotqee. Pasgnoeul4e rlorlocbl ). 5577,3 ro.sBl{-
Jrocb Ha c[enrporpaMMe Ba 21,-22 t{renparn (uns 16 $enpa.na y Hac

Her clcnrporpaMM B aroM yaracrxe cnertrpa). O pasgnoeuran ). 6300,3 rin-
qero cr(aBarb HeJrr,3ff, TaH HaI{ coorBel'crByloqraii yqacrox crlexTpa AJrfl

21"-22 {enparn oarcHb rrepeAep}I{aH. tr{ntepecuo, arro AJrfl paccMarpllBae-

Moro nepr{o[a rrHreHcr{Bltocrb zBilyqeHLI.E rloJroc Ar.s ). 5577,3 lr ). 6300,3
IIO cpaBHQHI{IO C UepBLIII I4 Bropt'IM IIepI4OAaM[ yBeJII4qI4[acb.

I{aH ynaar,rBaJrocb BbIrIre, rrlrplzrla rlorroc IO Il i 6300,3 lr i 5577,3 ua
HaIUnX CIIeHrpOrpaMMax B 3flaql{rerrHoft ctcueuu o6yc.noI]JICHa I4FIcrpy-

MelrraJrr,Hr,rrura aS{entalru. Oguaro HaIITI{ Bar{JlrcqeHu.fl o6 o6rqzx cnoficrsax
noHTypoB, a trrMeHHo, orcyrcTBl{e orrreTll4Bo BbIpa}I{eHHr,Ix MaKcI{MyMoB Ha

r{paflx rroJroc n 6o;ree panurzfi tlepuog BpeMeHI{ ,I [o.EBJIeH?Ie r4x rlo3]Ite,

He BbISbrBaeT, nOHerIHO, r{rrHaltoro coMrleHrrfl lr corJlacyercfl c peByrrbra-
TaMtrr, roryrreHHbrMlr c 6o.nrurefi 4r,rcnepcmefi t51. Or:cyrctnlre n uepnrrf,
ilepl{Ofl paBBl4r[-fl sBeBALI 3aMerHLIx AMuccI4OHHbIX IIuI(oB y IIOJIOC [O I]'
BOsHr4r{aIOI4UX, CyAfl trO BCeMy, rOJrr,I{O n rnasHofi o6onouxe, uorrer 6srrb
o6rRcneuo, no-Br{ArrMoMy, cJrc[ylou{nM o6paaou. Bna.rane rroJ]flpHbre (o}r-

[eHcar{r{u rnasr'rofi o6oro.rx[ 6tltttt ]lecr,Ma IrJlorHr,IMI4 I4 aro npr4BoAr{Jro

H rarrreHrrlo aulrcoau IO I] n atrax KoHAeHcal{uflx aJrexrporr}rrrM yAapoM

t91. Buocne4cronra arrr e$t|lexrr,r yMeHr,rrraJrr{cr, r,rB-Ba yBeJruquB[rerocrr
pa.Bpelr{eHld.fl o60ro.rr{r,r, rrro rrpl{DeJo li Bo3Hl{ItHoBeHIrIo AByx MaKcu -
MyMOB.

O6rqee yBeJrlryelrue orHoc?rreJrbrrofi r4ureHcrzBHocrr4 froJroc IO I1 or
BToporo H rperbeMy [cprroAy o6yc.non.ner.ro rracrtr{sHo ocna6neuraerr
6necxa BneBAr,r, ua Soue HelpepbroHoro cner{rpa noropofi ua6"rrro4arorcn

ETr4 rroJrocbr; qacrtr{rrrro.- yBcIurreHr4eM aJrcr{rpoHHofi reMncpaTypr,r o6o-
JIOI{H14.

rfernepruft neprro4 Bnrroqaer 1,5-1,6 Mapra m 1.7-LB Mapra r4 coor-
BercrByer BroprdqHr,rM MaxcrrMyMau xpunoft 6rccxa (mox4iL). JJrnn ercto
rrepr4oAa xapaxrepno cJreAyrox{ec. Ilorocm Hu u IJu r4Meror rrpfiMeprro oAZ-
HaxoByro rxrzprrHy. ftonryp I-Iu cra.u eIi1e 6d.ree rrJrocnzM, oco6enno t7-
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tB ruapta. .l Irrrt rrti riorrrl,pc II-, no'lopl,lii flr]Jrriollcfl o/tn [1[,r r,lr II]Jyx Ma-
ItcI{Myx{orJ, coBl\urJaoxrr,Ix rro,rrrrj)lr,trnr rrrrirliriN'r,r, t5-tG N{apra Br,IAcJItrcrc.E
BCCbI,Ia OTaICitJIIITJO. 3:L'Ot trr,rtt, llill,IrIaA"rleirtattlr,rii, I]o-1lI1Ar,rnl0\{y, H, ca II,
lrofIIJ!IJrcfl rra cII0nrl]otpaNrt{ilx cqc palrbrue.

I[o;roca )' 6300,3 [O I] r:rropr]rrro !ra liailrux orrerrrl)orpal{Max rroriaBaJra
pa3ABOetIIIC, LI l,JHTett0l4llllOC'lb CC Cu,'IbUO yllCill{rlll"rlaCb [O OpalliIelI-t4IO

c rcpril,rNr il0])trroIoN,r. IIo;roca ). 5i177,3 [0 I] taurre l)aBilBoctra.
Ilrrlr,ri,i ltoiluoA nriJtrcrraor crorirporpaN{[,rr{ 3it t9-20 Mapra u 2i_

22 l\tallra. Ou cootnorclrByer Mr.rrrrriMlMlr .ua ripr,rBoii 6.uooxa, rrlti,rareM

tn,N 5':'0, Orrtocr,rte;rr,ua.n I,ITITL)nc14BIiocrl IIorrrl4 ucL)x lloJroo tltsJry.telrl{fl
3aMeTIIO yBcJrIIqllIIIaCb, ItlloMe IIoJTOCI,I II., rtO'rOltaf cilJrJ,Fto 6;ren4r,rpOBatra
JItrr{l,r..flilrrr I]orJroulerrr,rr{ r,I aMtrccr,rcrt Ire II; uo-nl,r4n}{oN{y, !rBMeHoHr,rfl u.H-
TOrrcj4llrroc.r.rrr rloJrochr It[, T.]. Jltlrrrtr4 Fe II rtalt-To r{oMnoHorrpyloT Apyr
[pyra.

(iynlccruertno yBCJrr,rqr,r.rracl oN,rr,rccl,r;r c {i,ronc,ronoit oropolrbr rrurrr.ii,i uo-
rJror{currn Il", Hr, IID, I{", uo-nr,rqrrMo}r)r, ll Brraqr,rreJrr;rroit MCpc aa carer

L) |

o0lqcro )rBCJIilrreHr,Ifl r,rrrT0rlcr'rBrroc,ul{ DMr,rccr41,1 B DToT IIepl,roA.
llolrrrr,r"rrcn oN{}ICCrroHHbIi,i nlrx y.FIo ir oco6crrlro ortrcrJrr{rLrit y IIu, tlpu

IJ" elo'r nr.rn rtiltme ycrlJlr,rJrcfl. Ift.rri uprr I-I, rto;rrlo crrrrarrr pcilJrrrrrrJM,
r;I6o upri lropoxoAc or eMl,rccr,rorrrroro lnrrlt& n JrlrHlril [orJrorr{onrrs lra6.rrto-

Aaorcrr rrorioropoii rrepeu,r6 R t{orrlrype. llrs sNlr,rccr,rolrlrrJx lroJroc 11,,,

). 6300,3 n ), 5577,3 tO 11 rrl{erorcrr orrorrJlorpriMM'r tsa 23-24 r,r:lllra.
lt] aro rllo[1[fl 1\,II,rIIr{[rtyM na rtpr,luori 6.rrecna orqc rrlloAoJI]riaJrcfi. [4grg-rrcuu-
HOC'UL II;]Jrlrq0ttr'rfl i]:r'T,rx lloJroc rattiHe yBe.ulraloHa, IIpr{rIcM Ha6.irrc4aerca lrx
pa 3J\ rro('il lrr,.

llJecroii rrcpr,roA r]r{Jrroaraor crrcr{rllor]laMNrr,r 3a 25-26 N{apra. ou coo,r-
Der0rByer oIIIIOMy lI3 IlrOllr{tIHbIx MaltCl,IMyr4olt I{ll.tlDoit 6;recna (mr*t4ll'0),
I.4t'rreucr,rnrrocts rro,[oc ]l3Jlyrrcrlrrfl llo u [Iu pcl]rro yrraJra, rrpr4aroM EN{r,rc-

ouorIIIblo nLrt{I,I aruIx rloJroc ltpaltrrrrrcc]{rI Lrcrro3Jrtr. ])Irrtr:scr,iurroorI] floJroc
u3flyaleir]4tr J [, r,r I-1. TaItrxo oc.,ra6na. Sivl,rccr,rorrrr];re ro.lroorJ rJrroBr, rrplro6-
peJrtr ([Jrocrtlrii> xapanrcp. IIa rio]rrype II. ocrancq elrlc rraMer{ rra 3[,fl,rc-
cuonnuii rrtlt, ]ro DTo, orrcBr{Arro, poByJrrtr&T rJrrrrlr}rn IrI, Ca II.

3ra aalrcna oALloro ltlrAa r{onrypoB Ira 4pyroi,i, }recoMrrc}IHo, cBfl3arra
O trBMeIIeHlJeM l{OLIIIIOCTLI IleIIpellBIIJtlOIO I,ICToaICUII'I ra3OB LI3 BRCBALI.
R troucntsr BTolllrarllblx MaI{or4MyMon 6necrta MorrlrrocrL r4crerrcrrr4fi 6orruro,
qeM B MOMoIT6I MlIlrlIMlXltOB, lI, c.[CAOt]aTOJILlrO,.t{LrerIIto u MOMOrITbI L{att-
cl{u5zx4n 6uecrta Ilelrllcllblrtroe ltcrerlo}ru4o rraclurpycr eMr{ccr,rorlrbro llblcryfrbr,
co3IIaBael,Ibrc t.naruoit o6o.rroqrroi;i.

flpu uepexoIIc or rrrrrolo [cpr,roAa ri [rccro]\{y rra6;lo4arotca oJrcllylo-
Ique -aBJIelJr.rfl:

a) Illlrplru.a 6o"nr,utt,trrc'rIr& Dln,ICCIroIrrLrx lro,[oc yNrolrr,rxrrJraob, rr1]o, r{ar{
MLI ylr{c yItaBLII]aJrlr, CDrIlJilIIo, ro-J}tTl{}Itr{ox{}r, c yMoIlbrrlcrtr,roir.r cpct4uoi.t
cKopocrlr lrrcror.rclJrlfr raSorl. llllnccr.lyro IloJrr, AoJrilrno r4rparr,, oAHaHo,
rLro o6ctoflTeJrr,cl'llo, tITo yMCtJI)rIIeul.re ur{TCrICrcuuocT}r IroJroLr IrptI tlaJrr,r-
umn 6ncn4 1ror.r{e rJJrrrrror rra orrllouoJr.florryru rrrrrllrru.)/ DN{r,rcclrr,{.

6) Irr:aIto 5,\{olr Lrtr{Jrl,rcL urr.Tll r,r rIr,r IT", rylo [{o,:no'r] 6r,rrr ccqearro c rc}r,
qro porb aMr{cc}rfi I-T, Ca II ea c.r.r,r ABa /lrrj-] BaN,rcruo yr,reriBrur4Jracb,
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n) I4ureuclrBHocrrr aMr{ccraor{Hort uonocr,r IIo yrana n ua6nrcgaerc.rl ee

paaABoeHrre. Morrer 6rrrr, paaABoeHlre rIMeJIocb yme 23-24 Mapra, Ho

yqacror( clenrpa c H" ea oro arrrcJro oqeHb rrepeAepll{aH.

r) Cu,nruo yrraJra rHrerrcrrBuocrb usryqeHrfl tJoJroc )' 6300,3 w. ),5577,3,
a ramlne ), 57 1,1,-47 N II, r{o ro-[pe)fiHeMy ua6nrc4aJrocb paagBoeutre
eTrlx Il0Jtoc

I{ore6anzx uur:eucusHocreii 3arrpeqeHHbrx rroJroc tO I] tr 5577,3 u
I 6300,3 rroraBrrrBaror, arro B orr{x xone6anu.ax 6o;rrmyrc poJlr, rrrparcr
uBMeHeHrfl 6recxa aseBAr,r. llonocr,r ). 6300,3 u ).5577,3 BoBHr4Halor roJrr,no

s rranuoft o6ono.lxe, Horopafl rrpoBpaarHa B aracrorax paccMarpr{BaeMbrx

noJroc. ltporue roro, rra-Ba uanofi rlJrorr-rocrrr raaoB B o6oilo.rne u 6o,nrruofi
rrpoAoJllr{rTTcJlrr{ocrrr }nrrBHlr nreracra6anrnr,rx cocroaur,rft, coBAaroulr4x pac-
cMarprrBaeMr,re rroirocbr, ?raJrylraeMa.rr B lr?rx aHepru.q (ee a6corroruoe 3Ha-

ueuze) ne Molxer 6ucrpo ,{BMeHrrrEcfl. Iloarouy Mo}r(Ho cqrrrarb, qro aHep-
rtr.fl, rraryrraBrrra-flcfl calrofi o6ono-rxoii B rroJrocax ).6300,3 u ),.5577,3, ne
usMeHIlJIaCb SaMeTHO 3a ABa AHfl, rrpolx0[[rr4o OT IIflTOfO n IIIeCrOMy [e-
prro[y. 3a oro BpeM.n 6recx BBeaArr ]lo3poc Ha oAr.ry Beilprqrrny, r. e.

n 2,5 paBa, Bo croJlE,r{o me paa yMe}rbrrrrrJracb oruocl4TeJrr,rlafl rrHrerr-
crrBHocrb rronoc ). 6300,3 ra ). 5577,3. flo-nr4ranrouy, lr A.rrfi' ocraJrr,Hbrx
IroJIoc rtone6auu.a ?Ix oTHocr{Tentnoft TIHTeHCI{B}IocTtrr B BHaalurentuofi cte-
rreHrr olpegeJr-flJrncb rone6anr,rsuru ar.reprr{r4, uBilyqaeMoii anea4oft B r.reupe-
pEIBIIOTVI cIIeHrpe.

B cregymrqeft pa6ore rpeArroJraraercr{ rpoBecrn 6oree nogpo6noe o6cy-
,ilAeHr4e Bcex paccMorpeHubrx Bbrrrre cncnrpocnolr4crecxrax {artroB, B ocuoB-
rroM c rorrx[ BpeHrlfl MexaHr4BMa o6paaonanurr BMrrccrrour{Erx rroJroc. I{poue
Toro, yr(aaarrubrc rfanrsr 6y4y, prcrroJrrraoBaur,r AJrfl lr3yrrcHrt.s {rraanuecnr,rx
ycnonzft e rrasuofi o6ono.{ne.

B eaxlloqeHrre aBropbr Br,rpalnaror 6naro4apnocrr I'. IJ. lllapanoBoi.t ila
rroMolqb n o6pa6orne c[er{rporpaMM.
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IAMMA HACCIIOIEI4 B 1941 rosy

A. A, BoaPu.Yn,

Tleaoxeslr pe3yJr6Tarr,r na6nro4enrft lCas n L94! r'., flona.rauo, qro o6oroqxa ne
MerrfiJracB BaMerrro B TerreHrle nepr{oAa na6rrcgeuuft. Onaaarocr, tlro BtrA norrrypoB
ilvuz.ir Eerb3fl o6rscurrr, c rorrfir{ 3per{rr[ furrore3r,r o Bparqaroqeficn u nymcrpyrorqeii
o6ofios(e. ,[nn o6r,ncnenar Bu/{a }ioHTypoB ltruuil n lrx rl3Merreur{I,i npe4noxena
rtrrloreaa qrlpn)rJrffqr{u BerqecrBa s o6o;roqxe.

GAMMA CASSIOPEIAE IN 19zrl , hy A. A. Boyarcltuk - The results of observa-
tions of 1 (Cas) in 1941 are given. It is shorvn tliat there was no noticeable change in
the envelopc during the period of observations. IL \vas found tliab the line profiles can-
not be explaincd from Lhe point of vierv of the hypothesis of a rolating and pulsating
envelope. In order to explain the line profiles and their variabions a hypothesis of the
circulation of matter in lhc cnve]ope is proposed.

B uacroarqefi crar6e ,IcrloJIr,Bylorcrr cneltrporpaMMr,I, rroryqeHHbre

B. cD. fase [t] Ha crrenrporpa{e 40" renecxoila CLrMer,rBCHofi o6ccpnaropl4l4
c Ar{crepcueit 36 Al"un y I7r. Bce npr,rrogI.IbIc AJrfl {otor'retpr4'recHoro r{By-
IIEHZfl CIIEHTPOTPAMMIJI 6T'TTTT TAAN{EPEI'IEI IIA CAMOPCTIICTPI4PYIOqENI MIII(PO-

{oronae.rpc rr{na MoJrJrfl o yneJrr4qerrlrcM n 50 paa. FIa ocrrosaurrl perl{crpo-
rpaMM 6srrur oupcgeJrcrrbr o6r,r.rur,l[,{ rryrcr\[ Ho]rryprrr rr aItBI,IBaileHTHr'IC ttlltpITTILI

paarr4qrrr,rx JrwrLufr,. B ra6rrlIqe rrpeACTaBJreHEr eHBI{BaJreHTIrbIe InlrpIlHtI
xmwwit B crrer{Tpe 1 Cas, n o6o3naqaet armcJro c[el{TporpaMM, LlcfloJrbao]lau-

HbIx AJrrr oflpeAeJreFrl{it artnasaneHTlrrix rumpurl nur,wit.
Sulrcclrounbtit crrexTp o6olo.rxlr oqcHr, cna6uii. B arar,rccrln na6rroAalorcfl

JrIrIxb BoAopoArrr,re Jrr{rrr4r4 II", flp u, BoBMo}ItHo, Ijr. fJ lltnltsx Hu n uo-
cJleAylorqux, [o-r]I4AI{MoMy, nNrr{ccr{rr r.rer, Rcc ua6nroAaeMLIe D}II{cclaoFIFIrIe

ItoMrIoHeHTbr IrMeror AoBoJrLHo cna6yro IrII'IreHcuBHocrr,. I-Ia {rar. t upe4-
craBJlerrbr norrrypbr nnrurfi H", IJ, rr Ha.

,Ilwaws. rlorrrou{cHlrfl o6dnuu,,* yBepcHtto o6uapyrtcrra Jrtr[Ib y 1lp.

Boanaorxuo, osa cylqecrByer y FIo, Iro BAecE, He6oilt'uarr Alrcnepcl{.fi
(uopa4Ha 1,40 Llatar') He ro3BoJlt{er cc o6napy}Hl,Irr,. Bce ero roBoplrr o roM'
rrro B Dror rreprroA BpeMeHr{ l Cas o6naAaJra rlcarra-rlrTenbuoit o6ouo'IHofi.

SnsunareuTHr,ro [rr4pnnr,r paaMr,ITbrx lrauufi frorJlolqe]rnfl, BoBHITTI{arcIIlI4x

n atuoc{epe 3ueBAbI, He [oHa3brBaror crrcreMartrrqccnflx I{SMeHeIruft B Terle-

rltre BpeMcHId Ha6JrIoAeEI4.fl. f[;ra 6o.nrruefi ynepeuuocTu, rITo6bI yMeHsIIIIITT'

tsJII{flHIIe C[yqaii:Hr,Ix otum6ox, MbI cpaBHI4I]aJII4 ql{Clta aToMOB n atvroc{epe
3ReBALI HaA I c,w2 $oroc$cpr,r Ha BropoM aHeprerl4alecKolvl ypollHe, T. e-
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BEIuIIuHbI No,H gIx PASII.IHbIX MOMEHTOB HA6TIOAEH,Ift, ONPEAEJIEIIHI,IE

tro JIIHr{.flM, BOBrUHarOqr4M B arMOCoepC 3Be3Ar,r, a He B ee O6Ono'rxe.

Cpe4nar HpuBa.E aaBr4crrMocrrr lg NorH or IroMepa rz,lrur rlpeAcraBJreHa

onctsz H5

Onr. 1. I{outypn nnwmft H., I-I, u Fl5.

Ha {rr. 2. Orasanocr,, uro BeJrr{qtrHbr Ig N orII ocrarorcfl rrocroflrrubrMu
B rpeAeJrax rorrHocrtr[ Ha6rIOAeHI,I.fr rr paBHbr B cpeAHeM 15,56. Ilocrosucrso
BeJrI4aIIrIHbI lgNorH oBHaqaer, rrTo IlelpepblBl{oe IlorJlou{eHrle O6OIoqHu He

MEH-AETC'I B TEIIEHI{E HA6JIIOAEHI4fiT., W IO-AUAIIMOMY, EE3HAIItrTEilI,HO. O HE-

I{SMerrHocTtr o6ono.rxr B TerreHr{e Ha6rloAeHIIft cBuAeTeJrr,cTByeT TaH?fie

rrocTo-flr'rcrBo BermsrtHbr 3Mtrccu,I, BIrAa I{oHTypoB m Beruarl{Hbl flyqeBoft
cHopocrtr.

O6paulaer Ha ce6E BHZMaFrrre ror +aHT, rrro B Teqeurre Boero [epzoqa
Ha6rroAeHuft oruomenue unTer{czBrrocrtr Snoneronoft noMrrorreHTr,r H ulrreu-

HyHp
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CZBHocTT{ HpacHoft, l/ lR, 6w1O 6onrme eAtrHZqLI. ECnu C.IlrraTL, qTO JILIHUtr

ZBilyqeHtrfl BoBHtrKaIor Bo npaqaroqefica LI flyJlbclIpyrcq,efi o6onoune,

ro VIR) t oauauaer cll{arlle o6onosgu [2]. IVI6 Mo]HeM roAcqurarb BpeM.rI'

Ba KoTopoe o6ono.rna colfiMeTc.rl rlotrIHocTblo u ee MaTeprrt BoSBpaTIlTcrI Ha

rroBepxHocTb 3Be3Ar,I. 3to npeua
MOInHO orrpoAeJIlrrb rlo {opMyJIe

- fioo - fiau
L 

--
u

(t)

rAe qepe3 .R66 u llss o6oaua'{eHn
pa[uyc o6ono-rHr Ir paAlryc 3Be3-

[bI COOTBeTCTBeH]IO, a ?, 
- 

cHo-

pocrb cEtarufl o6onoqfiu, t(oto-
pylo AJrfl IIpOCTOTbI 6y4ervr cuz-
rarr, rrocrogIrHOfi. Ans 6onr-
ItrUHCTBa SB0BA fioO -_ Rru -
2Rru-7 .L}tL c*L 131. CxoPocm

ABrrIfierIIrE o6oJlo'rnu [o oTLtolre-

IIUIO H 3Be3Ae MbI IIe BIIaeM TOqHO, IIO IIOp.sAOIt BeJII[quHLI MbI MO]IteM oIIpeAe-

JIZrr, cJIeAyIoilIaM o6paaou. I{ouryprr BMtrcczotlgblx JllIHtrfi B clleltrpe 1 CaS

B L941, r. B Teqeuue rIeTbIpeX MeC.rIqeB He ZBMeHflJIII saMeTHO cBOfi BtrA II IIOJIO-

E(errtre uX qer,rTpaJlbH6rx fr6rJlolleHtrfi CoOrBercTBoBaJIo CHOpOoTII B cpe4ileM

lL7 nat,lcer, a orl{ourerlllc V tR> t, a to lrpeMfl Han B 1940 r' B MoMeHr

r,ra61rgAeH[fi, ]rorAa VIR: t, r:. e. O6OrO.rXa HeIIOABtr]I{I{a rlo OTHOIUeHIIIO

H BBeBAe, Ha6ilroAaeMafl cltopocrb o6oro'Igil 6una panua -L0 n'wf cen' Cne-

AoriareJrr,Flo , eoilu 'Ilplrrrn'rl, BO

DII}IMAIIUO iIOT]}IOCTI, OTIPOI(CJICI1TI'I

JIYIIEI]61X CITOPOCTEiI, L'IOiI{IIO CIIII-

TATb, IITO 060T01II{& C?ITIIINIITOTC'I CO

cnopocrr,ro [opflAHa 10nu,f cen. Ila-
nocllcA0TBcIIIIbIe OilpcAcJrcrMrI oi{o-
p o crr,r cir{arrrlfl o 6 O.nO.ten rI0 i{ oT o p 6I-\

Bc-erea,q Aaror IJ cpo/{IrcM

@nr. 2. Sasucur\4ocrr BeJrrrqrrEr,r Ig Ng2H
oT uoMepa fiulrEtr.

/(n,zllmdmtotl
+

@ur. 3. Cxeua qupHyJrxqrri{ BelrlecrBa
s o6onoqne'

12 nnlcen l3l.
Tanlrna O6paaolr, el:ilV MbI IIpI{MSM CItOpOCTL c}ItaTllfl O6Ono'IHr

1-10 nil,lceh, ro BpcM.fr clHarr{.fi 6y4er panuo t0-100 AHflM. 3ro oarlauaer,
qro o6oro.rna 1 Cas 4onntua 6rua 6rr rrcqeBgyrb Ba BpeM-E I.Ia6rIoAeHufi.

A tax KaH oHa }Ie zcare3ila I{ Aa}r{e He yMerrr,ulrJracb SaMerrlo, To, rro-Bl'tAtr-

MOMy, rtrrroTesa o rryJrbcr{pyrcqefi o6olo.rKe B STOM cJry.lnu He-

BepHa.

Harn.rme Bermrruur,I V lR> t n te.Ieure rrpoAorlxtzreJlbHoro BpeMeHtr

He _EBJr.flercfl peAgoorr,ro y Be-3Be3A. Ha6rroAerrr{.8 l cas n 1952-1956 rr.
[oxaabrBaIor B rerreHtre Bcero aroro rreprlo[a orllolleHaeVlR> t. B cflenr-

pax aBeBA r.Dra [4], HD 20336, nAql Lr plNIon [5] rafi]ne Ha6rloAaerc.fl

Befltrquua orHoIIIeHufi VIR> t n re.IeHI,Ie AIII4TeJILHoIo BpeMe]Ill' Bce SrII

Ha6JrroAeglrfi roBopflr o roM, rrro Ha6rloAaeMoe orHolrreHlre VIR> t u cue-

rqeHlre peanOfi ilu*au. IrOrJIoIIeHtr.a 06010.II{14 B cTopOHy 6o,trbrrllrx AIII4H
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BoJrrr HeJrbarr urrreptrperu poBarr HaH c)fiarue B c e fi o6onosxr. It ro4o6=
rroMy BbrBoAy trpzmeJr n Max JIaSnzu [5].

,[lr o6racueutr.fl Bbrrrrer[BJroE(euEbrx {amron ua6nro4enzft uornno [peAJro-
)nutr, cJreAyrorqee. Itan 6rr.no rroxaaauo paubrtre, y 6orrurzncrna anea,q Be
He cyrqecrByer rretrpepbrBrroro frcreqe*r,fl. Marepr4r4 [3], a Mareprr.fl nu6pacrr-
Baerc.fi B BZAe OTAeJIT,HETX rnr6pocon B crrJlr,Iro uoHtrSoBalrHoM cocrorlHtr[
ua r.ny6oxzx cJroeB aseapr [6].

8116 poureuna.s ro p-fl qa.fl Ma-
Tepvft BbrcBeqtrBaeTc_a tr cTpe-
I4TLTCfl OXJIaAtrTr,C.fl AO COCTO,tr-

Hr{.fl, paBlloBecl{olo c traJlyqg-

HI{eM 3Be3AEr, r{, yH{e r{eCHOJrbItO

oxJIaAr{Brrrrlcb, BoSBpau{aeTcfl

Ha nOBepxEOcrL BBeBALI. B ta-
xofi (qr{p}ryJrrrpyrorqefi> o6o-
JIOIIHE V BOSHI{KAIOT trTWHT(IL

II 3Jl;rqgsTg rI [OrJIOn{eHWs O6 O -
ilouHu.

Jlw:uww lrBJryqeHZ.E BoBHI{HaIoT B ocHoBHoM B rop-firrrrx nor6pacr,rnaenmrx

Maccax rasa ($ur. 3) u crreqeHr,r B nopornoBoJrlroByrc cropouy cler(rpa;
trIfrfiVW IIOUIOtr{eHI{.fI BOBHUI(arcT B OCIIOB}rOM B TeX MaCCaX ra3a, HOTOpbIe,

y/t{C II8CHOJILHO OXJIaIIIBIIIUCb, OtryCHaIOTCfi Ha [OBepXHOCTb SBeBALI, tr{ IIO-
ETolry ouir cMelqerrbr B AJIr{HHoBoJrHoByIo cropouy cler{rpa. Srlr o6e ilrlnmw

@ur. 5. Cxellam.recxrft rouryp Jrytr^u.u B cryqae
npaqaroqefics o6onosnr4.

Har(JIaAbIBaIoTC.fl rla IllnpoHylo Jlr{I{trrc [orJrolr{eHtrfl 3BeBAr,I, ,r B pe3yJrbrare Mr,r

[o.rryqlrM norrryp, zso6parneuur,rft na Sur. 4. Bparqenue BBeBAbr z o6onouHu,
Hailuulre rpaAr4er{Ta cxopocrlr s o6oro.rHe nprrBeAyr n roMy, rrro eMzccufl r,{

rlorJrorr{eHrre 6y4yt HaJrararbc-fl Apyr Ha Apyra u urr 6ygeM trMer}, Korrryp,
ro4o6urrri roMy, r(oropuft upe4craBJrer-r Ha Slrr. 5. Tlauenenras BrrAa KoHrypa,
BeflrdrrzHr,r orHorrreHr4fl v lR Moryr o6ycnon.nunarr,c.E r{3MeHe}rr4.flMz xapaK-
repa nr,r6pacbrBaHtr.s r{ BosBparqeEr{ff Marepr{r[, reMrreparypofi nrr6pomennofi
MaTepr{tr, cHopocTblo ee oxJra}nAerrrrfl tr T. A.

Tlanorxenna.fi Bbrrrre rrdrloreaa o qr(pr(yJr.firlr4rr Marepr{ra n o6ono-rxe Haqe-
crBeHHo o6tsc:f'ser Br{A KoHrypos rr,rHuft B crreHrpax Be-anea4. llz-aa HeAo-
crarHa AaHHbrx na6nro4ellraft ceft.rac rpyAHo Aarb HoruqecrBeHHylo reoprrrc.
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@nr, 4. Cxeuatzqecurfr Honryp ilru.rtw B cryqae
neBparqaroqeftcs o6oflosnu.
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O4uaxo aHaJlorurr c BoBBparullun npory6epauqaNrl,I r,r xporloc{opoit uecxo,lrxo
froATBepffiAaer rrpeAJrolfieHHylo rI{rrore3y.

B eaxnro.reHtre Bbrpall{aro 6,raro4apHocrr' f. H. Illapauonofi Ba roMolqb
n o6pa6orxe cner(rporpaurvr 1 Cas.
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OI]C,EPBA'I'OPIIII

3 ttB [IBA Jl rrfl TIlbIli mUPIIHLI IITII I4 I,l I IO|JIOIUEII n ft
B CTTET{TPAX 109 3BE3A C)5-87

U. M. Itoml>uooo

,{rn 109 BBeBA crrer{rpairrrr{Lrx ruraccoB 05-87 (cu. r.a6.n. 1") 6sr,tu orrpeAeJreHlr
aftBr{BaJrelrrrrble ur{puur,I ncex nunufi fiorJrorqenrrfi II, [Ie I, He II r nan6onee rrnTerr-
c.trBELIx rnnuft gpyrrax arreMeuroB: O III, O II, Si IV, Si III, Si II, N III, N II,
C III, C II, Mg II, Ca II (cu. ra6r. 2) a cnentparrbHoM r{rrrepBarre ).). 3700-50004.
CnextporpalrMr,r c ;rucrepcncft 75 41.u"* y H, 6r,rnr norTyqeHr,r Ha 6oJrr,trroM crexrpo-
rpa{e 1220-ra.m pe(prentopa Hpr,rrucxofi acrpodirazuecrofi o6cepnaroprrtr.

Bcero oro6paao rl o6pa6orarro 760 crefirporpaMM, B cpeAHeM rro ceMr, orrexrpo-
IpaMNI A,rrfi Ha?nAorf 3BeSALr. Il,nactnnru narrz6ponanucE, c rroMorqbro cTyneEqarofi rrlerfi
Ha ToM Ete cler{rpol'par[re. Bce cfler{rporpaMnr,i 6r,ur fipoMeperrLr Ea caMoperrrcrprrpyro-
ulert ulrxpo(poroMeTpe rtrrra MoJrJrb. Peructporpaulrrr o6pa6atLrBaJrrrcb o6r,rsEr,rM fiyreM.
Snnunanestnatr flllrprrua r{a}r{Aoft JrI4Hr4rr rrorJrorrleHr.Ifi HaxoArrJracL B opeAHeM rro rperr-
qerbrpeM orlpeleJrcur{rnt. Bcero fipoBeAelro oxono 12 000 or4e;rr,nrrx ofipeAeJ]erruft Wy.
Cpe4nna Bepolrrrafl ouru6Ha oglloro olpe[eJreHrrrr Ror]e6rrcrcrr o,t -20olo g,rln Wy<l
<0.54 yo 

-lt,5ofo [.trnW7>8,04 (nogpo6rocru n ra6n. 9).
,{anurre o rroJryqeu}rr,rx cpe[rrrrx DI{BlrBarrerrrrrrix mrrprdHax nranlrfi nor.tror{cHr{fr

lpr{BcAeHLI s ra6r. 3-8. Beponrnas our[6xa n W1 firrr r(aE{,[oft JrriLLttr .B y'[ uer.rrfire,
'relt s ra6rr, 9. 34ecr /? -- qr4ciro orAeJrBHbrx orpe4enenufi, Borrrcgrrrfix D cpeAnee.

Ilporegeno cpaBrrefltrc Halrrero prlAa axRr,rBa,'rerrrur,rx mflptrE ,runuft nolnorqeHr{rr
s rraz6oree o6mrzpusrlrlr Ir3 cyuecrBylotrImx, B rlacrHocrrr c prrAoM Bnilr,nr,rca (1936 r.).
o6uapyxeullbre cficreMarl{qecHue paBJrrrqr{fi B I'll). MezItAy pa3JrtrrrEr,rMrr pfil.(aMr4 oHasa-
Jrlrcb rre BaBr4crInII{MIr or BeJrr{rrrru[r I{c[oJ]r;BoBarrnor,t gr.rcneporrrl, a BLrBDarrrr [pyt irMr{
[pr{rrrruaMrr, B qacrrrocrlt tieroAaMlr o6pa6orrur.

flyreu corrocraBrrertrrt Bcex l4Meiorlr{xcE B irrrreparypc prrAoB anBI,rBaJTeHTHr,rx
rrruprlrr rranuft nor.;noqeutrfi B crrer(rpax anceg 05-87 (oxoro 20 pnnon) Br,tBel(erra
'cpeflHtrs crrcreMa 3r{BrrBaJrer{Tur,rx mr4prrrr :rr.ruuii, nprrrrrratr BareM HaMrr B naqecrBe
4c?augaprnofir (ona uomer ofta3arLcfl u ne uau6o;ree 6nllsxoil x zcrlrunofi).

Peaynr,tatrr [poBcrerluoro colocraBJreurrfi rronaar,rBaror, qro ctrenTporpaMM[r BBe3A
c J{r.rcflepclrfiM{ noptrAna 30-70 A7rr,, l,roryt 6Hrr, c yclexoM rrcfloJrr,BoBaHbr l(Jrrr olpe-
AeJreurtrr gitBIIBaJreHTur,rx [ruprru ruuui norroqentrfr c rorrrrocrbro, BrroJ]rre ilocraroqEoft
nJrrr I{oBoJr6Ho ml{pororo Hpyra,3alaq acrpo$r.raraxr.

floryueunr,re BnBrrBaJrerrrrrHe lrrIrprrrlr,r rrzur4ri fiorrotqeur{fi AJrfl BBeB/I O5--87 6y4yr
ucloilbBoBaIrbI B fiepByro oqepeAL AJ]fl trpoBeAerrtrB [ByMepHori Ho.nttsecrsennori cnerr,-
panrnoft x.naccz{raHaqllr4 3BesA B yna3arrrroM crrel{TpaJrr,rroM r.rrrrepBaJre r4 AJrfr [o-
crpoer{rrs AI4arpaNrMLI <cnexrp - a6 coJrlorrrafi BeJll,Iqtrfia).

TI]E EQUIVALENT WIDTHS OF ABSOI1PTION LINES IN THE SFECTRA
OF 109 O5-ll7 STAllS, by L M. Kopylou. - For 109 05-87 stars (tablc 1) the equi-
valent widths of all the absorption lines I{, He I, I{e II and [he mosf intense lines of
'other eiernents: O III, O II, Si IV, Si III, Si II, N III, N II, C III, C II, NIg II, Ca II
((table 2), in the interval I), 3700-5000 A were detennined. 'Ihe spectrograms, with
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a clispersion of 75 A/mm at H' were taken rvith the large spectrograph of the i220-mrn
reflector of the Crimean Astrophysical Observatory.

Altogether 760 spectrograms, on the average 7 per slar, rvere reduced. The plates"

were calibrated by a step-slit ou the same spectrograph. The spectrograms lvere mea-

sured with a self-registering microphotometer of the Nlolle type and the tracings reduced
in the usual way. The equivalent rviclth of each absorplion line s,as found on lhe average

from 3-4 determinations. Altogether about 12 000 separate determinations of 771 \\rere

made. The mean probabie error of one determination varies from -20% for lft(0.5 A to

-/+.5Y0 for W1> 8.0 A (for details see table 9).
Data on ihe derived rnean equivalent rvitltlis of absorption lines are given in tables.

3-8. The probable error of W1, lor each line is y'Ttimes smaller(zbeing the number of'
separate determinal,ions) than the value in table 9.

Our sets of equivalent x,idths of absorption jines s,ere compared rviih oLher determi-
naiions, including those of Williams (1936). The systematic differences of I4z;, found
during the comparison of diffcrenf sets do nob depend on the dispersion used, but are

caused by oiher facl,ors, in particular the rnethod of reduction.
By comparing all the published data on sets of equivalent vidths of absorption

lines in the specl,ra of 05-87 stars (about 20 sets) a mean sys{,em of equivalent rvidths
was found and accepted by us as the <standardr sysLem. (It may be that thc latter is not.
the closest to the true sysLem).

The results of the comparison shorved

of the orcler of 30-70 A/mm can be used

rvidths of absorption lines rvith an acculacy
of astrophysical problems.

The derivcd equivalenl widths of absorption lines of 05-]17 stars can be used for.
a trvo-dimensional quantitative spectral classificaLior of stars in lhe intcrval O5-87:
and for constructing the spectrum-absolul,e magnitude diagram.

B xonqe 1953 r. Har[rr 6lrJra Haarara pa6ora rlo paBpa6orr(c Hpr4rcpueB a:

npoBeAerrulo AByNrepHoii norruqecrBenrrofi cilexrpaJIbHofi HJraccI4{LIHaIII4tr

rop-rrlrirx BBeBA B CIIeHTpaJIbHoM [I.ITepBaJre 05-85. Buaqanc B ItaqeCTBe I{o-'

IrelrHofi r{oJlr,r pa6orbr HaMcrlaJrocb cpaBHcHr{e cler(TpaJlbHr,Ix xapaltreplllcrl,Ix
1a a6colrorgElx BeJrtrrqfl]I ropfltll,Ix 3BeBA, Bxo4tlrq?rx n O-accoqlraqllll, lJ SBeBA

o6rqcro raflaxrrlqecl(oro rroJrfl.

O4nano B rrpoqecce pa6orbr oxaaaJrocb r-reo6xoA[r{bllvl o6parrlrb oc}IoBlroe

BHlrMaHile rra paBpa6orl(y nprdrepr4eB r{ [poBeAerrrlrl AByMepHoI,l cfiel{rpaJrlrlof,{

HOJIUAIECTBEHHOft HJIACCI{SI{HAI{I4LI.

B 4anr,nefirrreM crleltrpaJIr,]Ibrl,i rrHrepBaJr 6r,rn necxorE,r(o pacruillleH l4

r4ayqn;rr"u BBeBAbr cner(TpaJlr,Hlrx troAxJraccoB or O5 lo 87 sxilrc'rr'rreJrbuo.

CuexrporpaMMbl BBeBA rIaMeqeHHoft nporpaMMr,I 6lrru no,nyalcHbl upu
rroMorrlr4 rrleJreBoro oAllo[ptr3MeH]IOIO CIIeKTpOrpasa co cterlsnnofi oIITtr-

fioii, ilpunperlreulroro n 1,220-nn peSnexropy I{prtucxoft acrpo+ual4arecxoft

o6cepearop lttlt c AIlcrtepclleft 75 Llnn y H., ria IIJIacrlIHftax Ilford ZeniLh..

Cnexrprr pacmrpflJrlrcr 4o 0,3-0,5 "trn rprl rloMolqr paccrpoftcrBa rlacoBoro

MexaHrraMa. llJupnrla UcJrr4 cneltrporpa$a Bll6llparacb 0,06 r,Inu 0,10 n.u,
rrro Ha rrracrtrr{r{e coorBercrByer 0,014 wtur 0,023 t!,,11,, T. e. B rrpeAeJlax

paapeurarcqefi cIIoco6Hocrrd SororpaSuuecnofr rIJIacrtrHIttr. ll r{aqecrBe

trC?OaIHIIHa CIIeItTpa CpaDHeHufi CJIyHTIJIa AyIa C IIteJIeBIJLIMtr AIeKTpOAaMI{.

llplruarr,rfi paaMcp trJracrlruolt AaBaJr Boai\Ioir{Hocr}, nolyqarb Ha oAHoft

rrJracTr{Hne Ao t0 cner(rporpaMM.
Itanlr6ponoqHarr urxaJrna BfleqarbrBaJracr c [oMorIILrc cryficrlqaroft ulenra

Ha roM )He cIIeHrpolpa$e. graclo cryIIeHeI{ B IIIeJII1I paBIIo 10 (o4ranna--
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.4Uarar{-IioIIrpo.rlbrI&fr) rrpr,r orrIorIIClLtrrrr r}rrrcor rropBori rr Aecrrror:i cryrrc-
IICII 26, T. c. rrop.:rTrfrta 3"',5.,I(nn uollanJrrrlorrlcfo 6ortsuutucrlra Broa4 ortcrro-
3I4IIu.r,r 3aHJrrorraJrr,rcI, r] lllloAoJrax or t-2 nfl,ru. Io t-1,5 .rtrca. Itarfi6po-
.BorIlIbIe r[]ittJrbI cr:[ri\,IaJII,IcL c cficrloBuqr,rctli 7-B lu,rrr.

O6r,r.IrIo rIJIilcrrrltlH& c narrra6ponoqrroii rrrr{ail.rtor,1 rr rfl.tb (url,t MeIrLIrIe)
.IrJIacTI{Irol{ oo crleHTllorpatIMa[,Ii,r coclauJrtrJrl{ tto]\{tIJrolt1,, Itorollblfi rrpor{B-
Jtrrilcfl oAlroupoNrcHrIo r cralrorlltc, o6ccnc.rr,rnarc[tt)M ollilrario]lble ycJroutrtfr
IpoflrJrO Ir{fL

ll rc'rcitritt 1953-1956 rr. A;rtt1 109 arca;q B clrenrllairbHoM r,rrrrellBaJre
05-T37 6lr,rro no.rry.rcrro cBbnrro 800 ouort.riron, or [Byx Ao nrrrrraArlarlr
c[oItrl]oIr A.nrt 1{a}I{[oit lu0a4tr. Irl s aroro arr{cJla 6r,r.no o'ro6paI]o ortoJro
760 cueHT'porllaMM, B cpc11rr0]r ortoJro celrr4 crrcnrporpaMN{ 4ra xaxr4orl
3BO3Ar,r.

Talt i{aIt Ire rrpellcraBJrtIJrocb IJoaMoiIilJ.LrM Bo BCCnLrcrloJrr,BoBalirroM
r4rrrcIlBaJrc llJldrr rroJrrr or ), 3700 Ao ), 5000 noJryr11115 rra rrJracrlrrrr{c oAr.rr{a-
ItoRyIo ITJIOTIj.OCTE 3a OAHy Slt0rr0Sr,rqurc BcJrcAcTBlre paSJIrrrIlIfl B trrrTo{rct4B-
r'IocTI,I clrcra B crrHe-BeJIeFIou r,r dtr,ioneroBoM yrracrl{ax cflcr{Tpa, To o661111ro

Halr{Aarr BRcBAa crrrlMaJracrr c Henoropbrl.r ria6oponr ancuoanquii.
Mr,t o6r,r.ruo troJrlru&Jrrr rpr{-rlcT6rpc 11 60;100 cficltrpoB ,I(Jrtr ]tairtAoro Aa]r-

HOfO rrrrT0pBaJra /ul],tfr BoJIrr,

,I[anrrl,ro o ua6nto4currr,rx Br]oal(ax flpl{B0l(orlr,r n r,a6r. l, l) ra6nrqo flpr,r-
BoI(oIIbI: Ilontop SIleBAbI [o IIoprl/(]ty, ]la3IJaIrI'Io 3I]03IU,r, IIoll0p.rIo ItaraJrolly,
HD, ulrTqr'rlf&Jl BCJTI,IIITIIIa BRoB/{]rI (c 'rovrrocrr,Io /(o cortlx, ccJrl }rBl0o1rr1r;I Bo-
JITITII,IIIbI IJ 0I,ICTCNIC V, u o rorlllocrr,Io /(o Accrrrblx, ocJII4 IleJIlIqt,tIIbI ll3fITbI ll3
HD), crrcri'r'panr,ur,rii nJracc (o6r,r,rrro B cr{croMe MK), .11rarto oronrllor.panru,
ucrloJrLsoBallllblx AJI,I 4annoi,i 3rro3/{br, rroxrcp rrllr{x{crraHr,{fl n ra6;[lrr1c. 3nclrTqur
paCIIOJIO]liCIIbI rIO CIIOHTpaJI],HLIi\I ItJIaCCatf.

flpr,rntcrrxnurlrrlon uero4 o6pa6orrul rroJryqenr{oro Ha6JrroAaroJrrruoro x{aro-
p-I.'raJra olpeAeJrtrJl0fl r{eJrLIo pa6oTu. Heo6xolqr,ruo 6ruo oIlpcAcJlj,trr, ],Irlrcr'r-
cI,rBIIoollLr AocraTorllro 6oJIsruoro rrtr0Jla .nnnr,li,i ilotJIoIllorrl,rfi, ItoTopbr0 r\roryr
6r,rrr, r.tcuo;rrrBoDarrLr AJrrr rrpoBo/tolrlrfl yBoponuoii 71rl5r11upuo11 noilr,rrrcc,lBcrrloii
crrcr{Tpa Jrrr}ro ii rt;n a ccu cftrriar{rirr4 D rr4x 3B c3[.

ISce cnoitrporpalfiltrJ rr]lor{opflJrr{cb rra canlopcnrcrprrpyrcrqcnl N,rurxpo{oro-
l{erp0 1V[o.rr.rr.rr, c yBcJJrrrrorrrrer,r B 50 pas,

IzJcc,rc4ouarrr,ro ucrroJrr,ByoNroro collra rrrrac?r,uroH (Illord zcniLh), [poRo/{cu-
rloo r 1953 r., rona3arro, rrro 1l rrFrrollBaJre ).i 3700-4900 rro.l Bar\,rcrrloii 3alrr-
crli\locllrl r[oplrr,r -\&p&ttrr]plrlotu.,rccxoii: rtplrooii o,r l(Jltrrrrrr BoJr.nbr, T. e. o]iatsa-

-.JIOCb, trllo Il rrp0/(cnax orrit6olt I,ISlreporrlrfl xapaHTcptr{crllrrooltr,Io ltpr,rBrrio AJra
pa3.irJrluilIJx AJll,IlI IIOJIIT R ynaSarrrrolr r,rrlTepBaJIc IIpartTrr{ecr(],I coBrlal(aroT.
floitlo,rty B npoqooco lla6orLI l(Jrrr rJocx l(Jrurrr noJrrr l.rorroJlbaonaJr&cb o/{rrrril}r
xapanrcpilcrtrrl0cl(art rrpLrrJar{.

11.porc,-1eur'ro rrorrp0pl.t.urtoro crrcrrrlla B 3BoBllax parrrrr{x olcxlrpaJrr,llbrx
I{JIaccoB o6t,r'tito rIC llpciloraBJrtrcr oco5r,r,r Barpy/(rr0u r{i.i r:c;ro71crnr.ro llaJ[,rrl,[rr
lJ CrIeI\:'r'p0 il(OOTaTOrlllO IlIl,IllOl{llX 1{llTOpBaJIOR, IIpaIiTIIIIOCrU,t CaO6OAHLIX OT

IIpIlc)rrorDIiIn ;[ttrtt'rii lIoI'J]orqclrltfI. I{r, 6o.rroc rroa4lrrrrx BncB/( rrarucii trpo-
.rpallr\rbl (ll3-il7) HotIItopLIBnLIii cncrt'lp r, o6.[acrx. rrrrriporu{X ]Jo/{opol(nbrx rrr,r-
'upri,i [olJlorqorrrtrr rar{irto . [I]oBoAr.rJrcrr /\ol;oJr,rro yr]opcrluo, Tan rrali xoA
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5,0
3,89
4,7

127

1.

c

J
c

o cl

4n,

1,2

1

I

1ID ^p,



Ta6nrtqa 1 (onou,uauue)

N}

filfi l:IaBtsarril e SBSBIU,I Cnerup NIl(
rlrrc.rro

cIIeriTpo-
rp arrl{

IIpIIMe-
qaEIte

8

8

I
8

6

8

7

8

6

7

1,3

B

,,'u, 86 III
3,2 86 III
4,9 86 III
4,9 86 III
4,0 86 III
4'7 86 Iv
4,29 86 Y
4,9 86 Y
2,86 BZ III
1,65 BT III
5,1 87 Iv
1,36 87 Y
6,01 88 Ib

97 t7 Tau
98 22e Dra
99 3 Vul

100 22 Cyg
101 2e Del
1.02 2 Lac
103 19q Tau
104 30i3 Sex
105 25.q Tau
106 p Tau
1.07 18r Lyr
108 B2a Leo
109 {B Cep

23302
1 55763
182255

1 88892
195810
212120
23338

90992r

23630
,tJ4:J I

178475

8790i
208501 (Bzr lab)

fIprueqaErrfi.
t. Cnenrparuno-[softuafi.
2. Buaya.nsuo-gnofinar uJrI{ ItparHarl.
3. Ilepeuenral rl{fla PC\ia.

HerrpepbrBHoro cler(Tpa HaA [rr{poxofi nprnI,refi Aocraror{Ho HaAe}nHo Mor 6blrb

onpeAeJleH rro ero rroJroiner{r{ro B npr{Jlerarcrqtrx ytlacrf(ax cnel(rpa I4 HaxoAlIJIC.f,

zHTe prro JItr poB aHpr eM,

flpu or6ope Jrfrunz'ft rrorJlou{eutr.fl, Br(JrroaraeMrrx n o6pa6orny, lvlbr plcxo-

Azrrru ILB cJIeAyIotI+ax coo6pa)fieHrfi. tr4cuolseyeMarl HaME AlIcrrepctnfl, 75 Al.tvtu,

HeAocraroarHa AJrfl yBepeHHoro onpeAeJreHn.fl 3r(BI{BaJIeHTHbIx IxrIpr{}I cila6brx

JrEHItft 1ror'JlolqeHtrf. Ang I(OJII{qeCrBeHIIOft }I{e Hlracglr$u11alllrrr eABa ilv"

ecrB cMLrcJr yuorpc6Jr,rrrs oHBilBaJrer.rrHble urzpl{lrbt cla6btx JttllnttiT norJrolqe-

rltrfir or.firoq,eHllble 6orr,ruuulr clyrrafiHbrMu oIIIr6HaN{u' BMecre c reN{, lIMe'E

B Br,IAy I{cIIoJIbBoDaHue floflyqeHHoro Ha6[IoAaTe[I]Horo MaTepuaJla B AaJIr'-

HefiilreM ra6llte 14 AII1 pa6or rro {tr3flHe atmoc{ep I{CcJIeAyeMbIx 3BeBA, MbI

corrilL{ r-rco6xogurr,rr,rNr orrpeAeJrl{Tb gKBr4lraJreHTHr,re rul{pI'IHbI Bcex Ha6Jr}oAae-

Mbrx JII{HI{ft 6a,nr,lreponcnofi cep[Lr BoAopoAa' Bcex JrI4IIIlft He II u He I z uar-
6onee cunrHbrx JIIIHI{ft [OIJIOIqeHII.fl OCTaJIbHbIX EJIe]VIeHTOB.

OcnOsglrlr [cTOqHuItOM 4.irr Ot6Opa ilr.Ht:ir, BI(JIIoaIael{bIx n O6pa6OtHy,

cJry)flrrJrrl Aar{Hbre 4nyx pa6ot Blrnl.suca 17, 21.

,[,aunr,re or]rocl{TeJrbrro JrrrHlaili norJron{e}Iplfl, noHTypr,I rr BKBL{BaJreHTH},rc

uruprlHbr Itoropr,rx oflpeAeJlflJr?rcr,' [pl4]loAflTC.fI B ta6'rl. 2'

flocre [poBeAerlrl.rr Herrpepr,rB]roro ctIcHTpa I,r oro]I{AecrBJrortl,Ifl JIr{FIrIii: [po-
BoAEJrLrcb c1;ra1rter,rHbre I{oHTypbr lrvrHtrft. Pcarr,nocrr, cna6r,rx JII4H?rft ycral{aB-

JIIIBaJIacbcoIIocTaDJIeHLleI{pa3JI?IqItbIxpelucTpoIpax{}I3Be3AI,I.
tr4e-ea r{Hcrpyr\feHraJrb]rbrx a$r[exron HoHryprr Bcox JIIl]Ir4ft rrorJrolqeHl{.fl,
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,[na xanrgofi qauuofi rpyrrrlbl tunuft 6rrra naft,(ena

. P :0'6745/ X'
Bepo.rrrr{a.fl orua6na o-rAeJrbrloro r{BMepeHI[fl aHBI,IBaJreHrnoft urupuubl JtrIrII{tr,

a BareM BeJII{qIIHa ?lWx-Bepo.srHar ourn6na orAeJlr,Horo ,rlMepeu:lttr W\,
BBrpalr{eH}rafl B IIpoqerlTax. .Era renr.IlrHa Iy.IIue DCero xapal{rep43yeT

ToqHocrb orrpeAerreHzfl r{a}fiAoro 3HaqeHI,I.8 aI(BI{BaJIeHTuofi runpuubl Jtrr.HW

4auuoft I{HTer{cI{BHocrz.

Pcaynl.rattr ofipeAeJleullr- plWt Ailfl pa3Jll4qutrx W^ cBeAcEbI n 'ra6,trrqy

(ra6n. 9). JIerHo BtrAerL' rrro orHocl4reJrbHas Bepo.E'rnafl oruu6Ha oAHoro

olrpeAeJleHrr.fl BnBtrBaJreHrHoft mtrpI{HrJ (orura6na o6pa6orxz) y6rreaer c pocroM

axBrtBaJreHrrloft rurzplrHbl trplrMepno or 200/o gnn W^<0,504 no 4,5'1,
s.r,n W^> 8,0 A.

fina nwumfi g Wr)8,04 oiuocl{reJrbrlafl oruu6xa oAHoro orpeAeJreHlrfl

ocraerc.fl rrpuMepHo rlocroflI.IHofi, oltoJlo 4,5ol r.
To.ruocrt, orrpeAeJreHnrl DHBI4BaJTeHTHbIx mI{pIrH ltwnmfi ofiaBaJIacr, Ao-

BoJrI,no xopouefi, HecMorpf"Ha oTHOcI{reJIbHo HeBDICoHyIo A[Igrrepoum noJly-
rreEHblx CneHrporparum, 75 Al tr"wt.

Vxauteryr AJr.rI cpaBHeHufi, rrro Arfl cpe4ueft awcr,epcl4tr' ol{oJro 36 Aluu
(n l{na paaa 6onrrueft, rreM y uac) Bunr,suc EarrreJI It] c.rrenymLqlle Bepo.flr-

urre orur6nz (n upoqeurax) oAHoro olpeAeJrellldfl aI{BtrBaJreHTHbtx ltrIlptrH

rl,auufr.:

1 ilvrinu Bo,qopoAa BepoflrHarl ouru6xa 6,?0/s 4ra t'tz^ : e,aO A

.[,u{Qyanufi tpznner He I }) )) 7,9olo > Wt.:0,92 A

Peaxuft tpznnet He I ) D 16,3% 'r 17^:0,304

Ta6rlrqa I
IloAopoIlHbre JrrrtlrrrI

Wi, A I4')., A

< 0,10
0,10- 0,15

0,r5- 0,20
0,20- 0,30
0,30- 0,50

< 0,50 0,4t
0,50- 1,00 0,80

i,00- 150 1,30

1,50- 2,00 7,75

2,00- 2,5 2,23

3,0 - 3,5 3,20

3,5 _. 4,0 3,70

5,0 - 6,0 5,50

7,0 - 8,0 7,65

8,0 - 9,0 B,4O

9,0 -l 0,0 9,55

10,0 -12,0 11,25
'13,0 -r4,0 13,90

23,0 26

25,0 22

27,3 31

18,1 L7,r! I
rl,2 59

9,4 59

TY

0,09
0,14
0,18

0,27

0,44

0,75
t,17
r,D t

6

47

48

50
50
51

5t
4s
,).
24

6

I
7

fis
10,8

10,0
9,6

9,3
7r0
7,8

6,0

5,5

3,9

4,8

3,9

5,3
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Bepoa.r.rraa ouu,r6rta cpc/tflero apr,r$llctnveclioro BIraqcwtstWr. AJJrI Itaffi[oii
ltrr1;Ltlr, ni]ll;eAellHoro n ra6n. 3-8, l,Io]ItcT 6I,ITE, llaiiAella [o BeIZTII{IIe

plWr ut ra6l. I u arrrcJry orAeJrrrrrrix r,raucpculrii,?, lrorrcAlrrlrx B aro cpeAuee,

I{ar,r r,iesecrno oltoJro 20 pa6o'r' 'no clel{rl]oSorouerplru 3BeBA, B Itoro-
pLrx rrpr,rBoArrcrr peByJrbrarrrr orrpe4onoutti,i ItoHTypoB Lr aItBI{BaJ]eHrHr,Ix

ilrr,rprrH JrrrHlrit [orJrorqorrr,r H l\lrn i]ncB[ parirlrlx cflcl{rpaJrLI{blx I{JIaccoB.

Zot 8,0 
"

Hoorrofr Wl'A

Cparneaue aHB14BaJrerrrr.rLrx rurlpuH rlrltutf nogopo4a
no Blrnrflr4cy r.r no HaIrrr{M rr3MepeHurrM.

Mrr cpanurzJrr4 Irauru onpeAeJreH?r.tr c pcByJlbraraMrr r.Ieltoropbrx I[B 3rI4x

pa6or: a) pa6ot, D noropLlx npI{DeAeHBI [ocrarorruo o6ruupurre p.rl4br olpc-
geneuzft anBrrBaJreHrHblx [Irp]aH 6orr,moro ql4cra rrvrHI4iL Ail.fi 6orblxoro
strcJra 38eaA; 6) pa60r, BblrroJIIIeuIII;IX C l,IcrrOJILsOBalIIaeM CleI{TpOIpaMM

c 6onr,nroii 4ucuepcrefi; n) pa6or, B noroprrrx [prrMeufiJrl4cb lrecxoJrt,Ho rIHbIe,
qeM y Hac, MeroArJ orrpeAcJreHr{fl aHBrrBarror{T}rbrxrumputr I{ noHTypoB lm]IIwih.

Hau6oree o6ruupurrn prrAoM nan ro rrficlry o6pa6otannrrx ,ruttufi, tatt
tr IIo qprcJry 3Be3A flDJrflcrcfl pflA Bunrarr.rca [1,2].

Ha {ur. L, 2 a 3 uprzoonurc.E cpaBHer-rrre ar{BrrBarrer{rHrrx Itrtrp[]I rttrrtrfr.,

olrpeAeJrelrHux Rranr.sucoM rI HaMLI, orAerJr,Ho ,qr.a Bo4opoga, rcJIll.fl I{ Apy-
fux trw:r.ufi. coorBercrBeHHo, uo 33 o6rqnlr BBeBAaM crreltrpaJlbnr,Ix IIoA-
rtrraccoB 06-87.
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tr4nnerotc.a czcreMaruqecHlre pacxo)fiAeHr[.fl B anBrrBaJreHrHbrx IrttrpuHax
truwufr. BoAopoAa (uamlr 7Il1 n cpe4ueM cJrerxa ueur,me) w twuwilt rrpoqzx
oJreMeHroB (namu W\ B cpeAHeM 6onsrue). ttporue ro.fo, ua ([rrr 3
6pocarorca B rJraaa u 6o.nsurue c,nyuafinr,rc oruu6nn, oco6euuo An.s c.ra6rrx
tlttwfr.,

wr,i
2,0 r

N
qa

/,5

l0

0,5

l.')

I

,
r/{t;
ll

t
a

.!

t-oo I

. .o. .ol
I ]'l '.
l. t'o lt.

t.'r. I,

l5
/funurtt7 wt'H

@mr.2. To rne, rlro,{ Ha (p6. {, gnlr';runnft I{e I.

IIa $ur. 4 npwaegeuo cpaBr{eur,re Harrrr4x orrpeAeJreur4ft W, BoAopoAusrx
Irurrtfr. c AaHHhrMtr lrcHrepa [3], ronyueHr-rbrMlr rro cHr{Mr{aM c o6rerrusuofi
rptrBl\{ofi c Ar4cnepcrreft 45}t1**, no 39 o6rqlru BneBAaM.

,(anee Mr,I cpaBHtrJrIr HaIIr[ peayJrbrarr,r c olpeAeJreilrttrrwrr W7t Br,rrroJrHeu-
I{brMtr B S4rzn6ypre [rr.E aBeBA 0 u Bt r4 orry6Jrr4noBar{Er,rMrr B ceprrr{ pa6or[4,5,6]
(gucuepcva 29 Llna,t y I-IT). '-laxoe cpaBHeHr4e rrpeAcraRJr.rrrrocb orreur,
Ba)fiFrbrM, rar{ HaH MeToA o6pa6ornn perr,rcTpolpaMM, rrpr4MenenHr,rfi n Sgrn-
6ypre, cyrqecrBeHHo. orrnqarc.fl or rrarrero. llepenog nouepnerurft r lg^lt
c noMoulbro xapaHreptrcrl{qecRofi npunoft IIpor43BoArlJr cfi 6$ rrpeABapureJr6-
rroro crJra,fir{Bautrrr perr{crporpaMM. Cr.rraxtunanucr (ycpe4unnuct) yrr(e

pesyJrBrarr,r raalrepeuuft itourypor tuuufr., Bbrpalr{eHr{bre B lg "I, a uenpe-
prrnnmft ctrenrp rrpoBoArrJIc.rI cpaBrierrrreM co crauAap He[pepbrBHrIM
crrenrpoM BBeBAbr S Mon (O7 V).

Peay"nrrarrr cpaBHeHr4.n [pr{BeAeur,r ua t!ur. 5 z 6 [Jrfl JrLrHufi BoAopoAa
r( ocraJrr,lrrJx .rrusuft coornercrBeHFro, rro 16 o6qrna BBeBAaM. (Dur. 5 z 6
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rloHa3brBaKlr AoBoJlbrro xopomee corJracr4e orlpe4eJrer{r,rft ttaH B orrlomeHutr
cnyuafiurrx, Tar( u ctrcreMartrqecnr4x oruz6on.
' flponegeno 6rrno ramx(e cpaBHeurre Harrrzx onpeAerreuprir. Wr, c orpeAe-
JleHtrfiMtr, BLItroJIrreHFIblME lra o6cepnaropttu Acrsro [7], c oupeAeJreHr{.rrMz

A. A. Eoxpuyxa IB], Br,rrroJIr{eHrrrJMtr rro cleHrporpaMMaM, [oflyqsurrrM
fia roM rfie ctrer{rporpa$e, qro ll r{arrr{, Eo c Alrclepcueft 22 Llnn,, Bu;m-

wr,i

s

N]sl\-l

(Drlr, 3. To ne, uro
HpoMe

l0

n na rlrur. I, y,rut
:rrnilr,f II u Ile I.

BCCX "TIII[}I[,

anaca [9] r,r Max-florrarr4 [10] ('ronuro Bo4opolurbre ,nnttnu), Drnu u [tu-
uaua [tt], Py4rrrzna [12], Au4epxnrn [13-15], flerpra [16] u sp. lL7-201.

FIe uueg Bo3Molr{Hocrr,r [prrBoArrrr, rpa$uxu cpaB]re]rrrrr r{auero prr4a
OI{BIIBaJIeIITI{LIX JIITIpu}I CO BC0MI{ ApyIlI[,I]4 p.fiAaMII, MLI Ip?IBOAI4M CBOAI{y

Irertoropr,Ix aaur,rcralroctefi, cBrrarrBarolqux rrarr pfiA c 6onr,ruaucrBoM Harr-
6onee Balnrrrrrx p.flAoB Apyrux allropoB, Bnilroqa.fl r{ re, AJIfl rtoropblx rrpu-
ne[eHr,r rpa{unu ($ur. 1-6).

,(na nogopoqur,rx nrauufi :

w ---0,15+1.,25 K ltec 2
G : 0,0 +1,13 K '> 2

w1 --0,20+ 1,1,2 K >, 2

trd -+0,20 + 1.,02 K )> 2

As - -0, 10 + 1.,1.4 K '> 2

B :-0,40 + 1,,21, K t> 2

IVIcD:+0,25+1,05K D 3

U1 : -0,40+ 1,40 K >> 2
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,{na nruuft
4errno):

reJIZfl u Apyrtrx eJreMeHroB (lna pnla

W,p: 
-0,15 + 1,07 K Bec 2

Wu" - -0,06 + 1,04 K )> 2

Ed --0,05+0,97 K )> 2
As :-0,07+1,09 K ) t
B : 0,0+0,BBK ,) 2

ul -+0'01+0'80K > 2

Burr,slrca [t] paa-

ttl
tll

1,4-61
17l

tBl
1131

M,A
/0,0

s\i
N-

Ns 9,0

o
OO

tn z0 80"
lbnutol W,A

(Dqr. 1r. Cpannenue W7 nrllt BoAopoAHr,rx rlrnfifi uo ftorrepy
Ir EaIIIUM OlrpeAeJrerrr.rffM.

CouocrasneHrre [prrBeAe]rH],rx coorr{orueutrfi 4pyrlrx p.flAoB c Harrrr{a{ rro-
HaSbrBaeT, qTo Bce p.EAbI I{MeIoT crIcTeMaTuSecHr4e paSJlr{qr{.E B aHBrrBaJIeHT-

HrJx rutrprrHax HaH cJra6rrx, TaH tr ctrJrrr-rr,rx nunr.rft. r{peanrr.raftno sarnr-rofi aa-

4a.reft .rrBJr.rrerc.fi [oaroMy nrr6op Hanort-Jrrr6o e4uuoft (crauAaprrrortri cucreunr,
rro oruorrreHrrlo K noropoft lroxtno 6r,rno 6rr oflpeAeJr,rrrb clrcreMaruqecxrre or-
HJIoHeHtr.tr HalnAoro orAeJrbr{oro pflAa ar(BuBaJreHTHbrx rfluptrH. B cBf{afr

C 3TI{M OTMETtrM, AITO MI,I IIE IAIIIJItr CIICTEMATI,IqECHOfi SABtrCZ]VIOCTI4 EITBIIBAJIEIIT-

rrbrx mtrpr{H ttwnmfr , olpeAeJrfl eMr,rx paarprqHbrMr{ aBTopaMZ, or I,rcrroJrbayeMolt

AI4crrepcr4rz. flo-nu;trulrolry, paBJrlrqu.E B ctrcreMax aKBtrBaJrerrrrrbrx rlr{pr{H
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orrllc/lcJrrrlorc.fl n ocrroBrror{ paBJrr,rrrl{rt]\rl,I B nlcroAax o5pa6oTxn cncltrpcrllaM[I:
npoB()I(0III,1I,I IloIIpopblBlloIO CneI{Tpa? HOIlrylla JII,IIII{I,I 1,I r. A.

Pa6ora ro coBAarlr4lo crarr4aprnoi,i cl,rcrcurbr DItBtrBaJrelrrnbrx mrlpIIH
;rnrurii r BBcBAT{LIx crreltrpax erqc /(aJIcI{a or BaBcplIlcnrra (cr,r. [21 J). floarouy
]\IbI COIIJII,I BOSMO}ITIIbII\{ B ITAqCCTBC (CTAlI/(AP'UTOfi CIICTEIIbI)) 3I{BI,IBAJIE}IT}]I,IX

rru,rprrrr lnnlrir rrorJroxtreullfl BB.arI] cpcilHoBBr;crrreHHoo I,IB Bccx crlororl W ),Il-22),
IIe JronaahrBalox{I{x BuaqltrerLHrrx c.nyvaiintrx oul,r6or.

t\Im IraIJrJrI,t BaBI4cI4-
MOCrr,r Melr{[y Ita]r{ALIM
prrltoN{ tL-221 r{ }IailII{M
pfrl{oM 

- 
uar,r6onee o6-

IXUpIIEIX{ ItaH rIO rlrlcJly
3llc3[ ]l HeM, Talt rI IIO
.rrlcry o6pa6oranlILIx JItI-
Irtrti r,r, canroc rJIaBrIoe,
IIO tJl,ICJly OTICJIbH6IX OII-
pc4ercrurrl 72, l1;ra riatn-
,]1oft 1qanuot-i JrI{rII4I4,

It[a ooltoBarlr{r]I arl{x
a aBr,rclrMocreir 6r,r.rra uair-
Icrra cpeAIIfIr{ cI,ICTeMa.
J lpu ycpe4ucrrlrlr r{a}fiIo-
My pflily SnRI,IB &JIOrIl'l IT,IX

II]rrpl,r]r up]r{&BaJICfl OrI-
pe4e,nerirrui.i Bec (1", 2
uni.r 3) D BarlllcrlMocrrl or
paga {arrtopor: (4racnep-
Cl,lfl, aIIICJIO O'l'[eJI];I{I;IX
onpegc.nortni.i, tsIt;z'rpgs-
I{.firr cxoAr,rlrocTr, ]I Ap.).
lIpil 5rcp041Ic llurr rIC11o.rtL-
3OBAIIA 'tll ITAUIA CLICTEMA.

Ilo.iry'rerirlylo ranuM ny-
TcM cpei [I.IIoro cr,rcrcl\ry
MLI frprlrlrrflfl B ltaqcol'rjc

ZO

w^,i

,t0 E0

/(ontnto0

onr. I-r. cparrrcnlre w1. fiJut no;qopognr,rx :ruHr,rfi
uo lpr,rncy, IScnopy, J3lr",roouy r{ rraurrM r.r;Mepefir.rfiM.

nefi aa:reu nrc6ofi Apyrofi

AJr.fl BOAOpO4UI,rX nrnraft

20"
W,fr

c,0

cTaHAapTrrofr. a urse,nu Bo3MolnHocTb rrpr4BecTtr H

pflA.
Cpe4nnr cucreMa 6rtna rroryueHa orAeJrr,Ho

T Jrv.Huft ocraJrbHbrx BJreMeHToB.

IIo[}r.rgH51 cJreAyloqero Br4Aa BaBr4cr4Mocrn Me]HAy namefi cwcreMofr. v.

(craHAaprHoftD:

W11:-0,10 + 1",1.4 KH
S(r$:-0,O5+ 1,0 Kry.

34e.cr Ws w KH- sHBrrBaJrerrrHr;re [rrprrH6r B (craHAaprnofil z Hamefi
crrcreMax coorBercrBeHHo [Jrfl rrfrr.:air. BoAopoAa, aWno, Kro- A:lfr luttuilt
OCTAJIT,HbIX 3 JIEMEHTOB.

Taxulr o6paaonr, r{B arr{x coorrrolreHr{ii ivroxtno BIrAerr,r rrro rrarua crcreMa
oHasaJracb AoBoJrbHo 6rr,rallofi K (cTarr[apTsofi). Bce ilurTiaw, KpoMe BoAopoA-
Hbrx, B Harrreft czcrer\[e BaBbrrrreHr,r Bcero Ha 0,05 A, a BoAopoArrbre JrzHrrr{ Ba-

Hr4)r{eubr rrprrMep}ro Ha L4%.



flpruznauu Brtrx c[crer\rar[rrccnrrx pacxo]nAeHr,rfi nroryr 6rrrr, ;qna o6cro.s-
TCJT 6CTBA.

1) HenpepusHr,rfi cnenrp r,ror flpoBoAl{rbc-rl Ha perucrporpaMMax y Hac

HecxoJrbxo Bbrrrre ero trcrr{Hrioro rroilox(eHr4.tr. B pesynrrare aroro B aI(BuBa-

JIeHrHyIo fitrprrHy xanr4ofi trrlrumrr, ecJrrl Henpeprrnurrfi c[el{rp BcIoAy oAZHa-
r(oBo BaBr,Irreu, MofJIa Ao6aBr.flTlctt [olrf{t rrpolopqrroHaJlbrrafl Irrtrpl{He JIn-

nur.r. ,fl,eftcrB[lTeJrr,Ho, AJIfl rrprrBeAe]ilrfi rrauefi cucreurr H (craHAaprHoft) Mbr

wr.,i

/,.f

N.\\\
"Nq

Cl

o

o
o

oooo
o

o

cP
eoo

o

'o@ o

%obo oy'*'o^ 
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oo o 'o
o8",
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oo
o

0,I
lbnottto? wt

rDrr'. 6. To xe, qro u Ha {ur. 5, AJrrr Bcex nvuuir,
xpoue ,raullit H.

r(3 l(alr{Aor,i tr[/, m,r.l,rraorvl oflpol[oJlcH]lylo BcJIIzaIrrHy, [pl4qor[ AJra BoAopoAIILrx,

6oree urupoxr,rx, Jrlrrrlrfi ara ncJrrrarr4Fra B ABa paaa 6oJrEIrre, qel\,r AJrrI ocraJlblir,Ix
Jrr,rHtrft. ,{n.a ocranrr-rblx Jrrr}Il{li, rrllrpuna Koropbrx oflpeAeJrflerc.rl l{rlcrpyi\rcrl-
TaJrLHbIn{U rrp7rrrr{HaN{r{, aTa rroEpaBHa AOJI}I{Ha 6rrrr,, rt }ra caNIoN{ AcJIe oI(aBbI-

BacTc.fl , oAlr HalroBoi,i.

2) Itpoue roro, rla cn0Hrporpai\,IMax, froJrlrqgllpl6rx c ylrcpcHHofi uJru Hc-

6orsruoft Arrcncpcl4cll, y BoAopoAHr,Ix Jrtrllflft mprura [pocJre]ruBaIorcfl Ao

Melrbrrrero paccro.flr-rrlfl or .aApa, qeN{ Ha clenrporpaMMax c 6onr,ruoit Al'rcnep-
c[eit. 3To o6cro.sre.nr,crBo t{o}r{er rrprrBecrll rt roMy, qro onBItBaJreI-ITItBrc IrrI4-

pr.THbr BoAopoAHbIx ilEHtrft, HafiAeHllr,re fro cIIcltrporpallMaM c ue6onlruoft Allcflcp-
cr4eii, oxalxyrcfl Baufirfie]rHrrMu. 3anramenne 6y4er reM 6oJlbrne (no a6cormt-
Hofi Befltr.rrrHe), areM r4HTeHcI,IBIree ca]vla Jruilrrfl u qeM cl{Jrr,Hee paaB?rr},r }tpblJIbfl.

Boaltotnno, arro B FIaileM cJryqng BnBI{BaJIeHTHLIe rrLIpLrHrJ Bol(opoAHr,rx

Jrr.4Lrutft BaHu5{el.rbr Ha 14% u}reuHo 3a cqeT DToro o6cTo.flreJrbcTBa. ,(,llcnepcra
ucrroJrr,BoBaHHLIx HaMI{ clenrporpaMM (75 Alnn) flBlrr{ercrr caMoft HI4Bnoft
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v3 Ar{cnepcrrft cleHrporpar{M BCcx cpaBHr{Bae},rbrx p.EAoB 3r(BrrBaJreHTHtIx

mtrpuH, o6na4aroqux Aocraroqno sbrcoxofi roqHoctro (or 3,2 Ao 55 Alnn).
Cpanuenze Harrrero p.rrAa Dr(BrrBaJrerrrur,rx rul{prrH c Apyrr{r{it pa4alrn (cnr,,

Harrplllrep, c[ur. t-6) ],r co (craHAapruoii> cncreuofi co scefi oareBtrArrocrblo

ynaSbrBaer Ha ro, arro crteltrpll 38e3A, rroJlytlglllrure c Arrcflepcrcft, uo4o6noli
Haruefi (75 Alna,r,), r\roryr 6rrrr c yc[exoM rrcrroJrbaoBaHbr AJrrr ltrocraroqHo rorr-
flbrx HornqecrBeuHr,rx lralrepenuit, B qacrHocrrl Ailfr orrpeAeJreurrft uonurrx
rrorJroxleurrft a a6cop6quonunrx iltrrnurrx, oco6enno ecrru Drv" olpeAeJreHlrfl

.ocuoBbrBalorc.rr He Ha eAr{Irr{qHbrx trBMepeHrr.ax DltBr{Bareuruor,l [Il4prrHbr AJIfl
nam4oft Jrr{Irrlr4, a Ha HecxoJlbntrx clenTporpar\{Max. Hte;rarenrno r4Merb He

MeHee rpex cler(TporpaMr\[ nopuanr,noli rrJrorlrocrr4 AJrrI AaHHoro i{HTepBaJra

.,qJII4r{ BOJrrl.

Peaynrrarur 4annoft pa6orrr 6y4yr trcrroJrr,BoBaubr AJrrr npoBeAeHtr.n ABy-
ri,repuoft r(oJrtrqecrBeuuofi cueHrpa.nr,r-rofi xnaccu{nxaqnu BBeBA O5-B7 n
.sarcM 4rn pa6or rro rlccircAoBaHralo Suara.rccHzx ycronuft n aruoc{epax arr{x
3Be3A.

Pa6ora no orrpe4cJrcHrrlo BnBr{BaJrerrrrrrrrx rx[pr{H tulawfr. 6yger pacflpocr-
paueua Ha 3Be3Abr 6onee uoa4Hr4x crexrpaJrbur,rx nJraccoB, ot BB 4o A9 nxlrc-
,qtrTEJ]I,HO.

B aaxJrlo.reurle cquralo cBor,rM AoJrroM rrpr{Hecrr{ rny6oxyro 6"naro4apuocrr
qJr.-Hopp. AH CCCP rpo{. e. P. Mycreruo Ba pynonoAcrBo pa6oroft ra

I. H. Illapauonofi Ba rlenuyro rro]\{ou{L n o6pa6orne ua6.nro4areJrr,rroro Mare-

.pr{aJra.

Orra6pr, 1957 r.
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AItAAEM14fl HAYIT CCCP

III 3 B P C T YI fr I{ P I,I M C H O fi A C T P O O I4 3 I4 I-I E C }T O f{

Tou XX, 1958 r.

OECEPBATOPVIIE

ABYMEPHAfl HOJIIIIIECTBEHHAfl CTIET(TPAIbHAfl
rurAccrflolrruqnf 238 3BE3II 05-87 I4 TIOCTPOEHI4E

IIIIAIPAMMI,I CIIEHTP-AECOJIIOTHAfl BEJIIITII4HA

fr, M. Itoctt t,ooa

I-Ia ocnone Kararrol.a g$BtrBaJrerITEBrx mtrpr,rrr lrg6paEHBIx rfiHrrfi [oI'Jrolr]eEr4E:

B crre(rpax 238 anea4 crrexTpaJrbr{r,rx KJraccoB O5-87 paapa6otalrlr Rprrreptrtrl

xnaccrszxaquu BBoBA rro AByM flapaMerpaM - c[enTpaJrbrroMy HJIaccy q a6co.rirotnof,i
BEJII{qIIHE.

3a ucxognyro (crangaprnl,m) cr,rcreuy cfier{rpaJrr,Erix HJraccoB satra cr.rcreMa MK
(Moprau, [tuuau). 46conroruare BeruiruuBr crarrAaprrrrlx 3Be3A olrpeAeJrturlrcb rro fiptr-
HaAJle)r{HOCrrr 3Be3A I( pa3iluSIIOrO pOAa IIpOCTpa]rCTBerrHLrM rpyfitrupoBHaM.

,[rx onpegeneHtrfl cfier(rparrr,HLrx KJraccoB trcrroJrraoBaJrocb or L ao 20 KpnreptreB::
(o:rnomenlrft ctreqrraJrr,Er,rM o6paeonr 110[06pauirbrx coqeranrfi nnnuli rror;roqeuun) gn*.
naxgoft 3BeBAr,r.

Bepoatnar omu6ra orrpeAeJreurrfl clefirpaJrLrrot'o Rrlacca 3BeBALI B cpeAIreM

!.0,1,4 U, -l-0,28 oguoro cIIeHTparrr,Horo rroA(J]acca, Airrr BBe3A crreHTpa,rlbrllrx HJraccoB.

6o,lree pauuux u 6oree tro3l(Hrrx, uet't 83, coorBercrBer{Ho.

,{nn onpege;reuus a6corrorrrr,rx BeJrr{qr4rr 3Be3A Ircloirl3oBaJrocL ot 1 Ao 15 xpz-
TeprreB - c[e{rraJrLHo nogo6panur,rx coseraulrt nr,rurafi fiorJ]orqerrrfi. Cpeguan BepoET--

uan ouu6rta ofipegeJrerrl{fl a6co:rrotnort Berrrlq[Er,r AJrtr

gnx 50/o r:nea4 ouru6ra 6onrtre, ueu +0'f25.
llponegeuo cpaBlreutre rroJlyrreErrrrrx crlcreM cflel{Tpanblrbrx l{JraccoB

BeJrrrqrru ane:rg 05-87 c clrc,'rcuanrrr Apyrr4x aBTopoBr B YacrHocrrr, c
rrrorur,rx Berrr4qr{r flerpn 122, 231 u cnmertoft (D, )'1 - 3700) [13J.

floctpoeua AtrarpaMMa cncnrp-a6coJrrorrrarr BeJrrrrruHa. Ocuonnsre qeprLI AuarpaMMLI:.
rraJrr{stre [Bvx mrrponr{x noJroc (nocnegonatenr,nocreri), oAr{a Ira noropr,Ix o6pasonaua
BBeBAaMrr r{JraccoB cnerrrMocrrr III--V, a Bropafi - 3Be3AaMIr cBepxrlrral{raun Ia-Ib.
Illupuna orr.rx rroJroc AoBoJrr,Eo Brrallr,rreirr,Ha , ot 2??t ;4o 3m. l] o6nactu cler{TpaJrbrrlrx
rroAr{JraccoB O9-ll1 troJrocLr qacrfirruo rraJ]ararorcrr oAEa Ira Apyryo. Brrcnaaano upeg-

rroJro?fiegrre, .rro rro,rroca cBepxrr{rar{Ton Ia-Ib (a6co;rrorur,re BeJrI{tIr{HLI ot -5'l'5 [o

-7'i51 warrraercfl co cfler{rpaJrrrrrrix r(JraoooB rre paHee O9, a anea;1r,r O5-O8 rrBJrrIlorcrr
rrpogoJrlr{e[rreM B cropouy paHHr{x [oAr{Jrac0oB O <rnasHori rIocJreAoBarcJ]bHocrrrD -
rroJrocrr aneag, o6paayemoft x:raccaMrl cBerl4Moctu III-V.

Pacclrorpeno pacflpeAeJleur{e uo a6conroruLlM BeJrLrrIEIraM BBeBA Of u OA.

C lrcnonr,eosaHr.{eM fioJryqergbrx a6co.rrorttr,rx BeJ]IrquE uafiAen;r MoAyJrIr paccrofr>
r{I{fr Ao iltrrrr rarrarTr4qecr[x cnonneurri I{ accoqrraqfiri. Onpegeneua (Jrrrurrfi HyJIeBoro.

BOSpaCra) - rJraBHafr [ocJre[oBaTeJrr]rrocTr, AJ]E 3Be3[, ToJrbr(o rITo 3ar{oHqlrBlrrrrx ]'pa-
BrrTaqrrorrEoe cEtarr{e.

flpor:e4euo Hparr(oe o6cynrgenze noryvennotii ArrarpaMMbr crexrp-'a6coJIrorIlaff
BeJrr.rqtrEa c roqHr{ 3perrtrfi cyrqecTByroqrlx rrrllorcs 9Boirro{ll[I ropfiqllx 3Be3A.
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A T\\rO l)I\iENStONAl, {lUr\NTI'I'ATIVIJ SITIICTItAL CLT\SSIFICATION OE

:238 O5-Ll7 S'llAltS ANI) 'llilll CONSTITUCTION OE A SPECTIiUI'I-AIISOLUTE
IVIAGT\ITUDE DIr\GItAr\I, by 1. ,i1.1. I{opyLou, - On the basis of the oataloguc oI equiva-
IcnL rvidtlrs of selecl,ed absorp{,ion lincs in lhc spccLra of 238 05-137 stars, critcriorrs
.havc bccn r,orhcd out for olassifying stals aocolding io trvo paramctcrs - the speclral
.class and absolutc nragnituclo.

Thg llK slatdald has becn ohoscl as l,hc iniLial (sl,audard) sysLcm of spcctral clas-
ses. lhc ahsolutc magniLuclcs of l,he sLanctarcl sl,ars rverc ctel,et'rnilcti iIr dcpeLrdctice ol
thc spaoc group Lo rvhich tlic givon sl,ar bolongs.

l.or doLormi.rring tlie spcotlal classos frorn 1 to 20 criLorions (Lho raLios ol specially
chosen cornbinations of absorpl,iou lines) rverc used fol oach slar. Thc probable crror of
a spootral olass of a st,ar is in lho rnean t0.l4 and :l-0.28 of one specLral subclass, for

.sLals of carliol and laLor spectlal class l,hau l33 rcspocLivoly.
For derit,ilg Lhc absolute rtragriitudcs oi' Lhc sl,ars lrorn 1 to 15 critoliols - spocially

sclcuLctl corrrbinul iorrs oI absot'ptiuri li.rrr,s - \v('r't: uscrl. ']'lrr, trroatt plolrablc crrot'ol att
absolutc magrrilurlol'ur aU llre sLilrs is *01"10, llrc error' 'bcirtg Iarg.r' tlralr 01"25 for
ouly j os oI I lrt, st u ls.

'Ihe derivcd syst,crns oI speo{,ral classes and absolulc magri.l,utlcs of O5-l]7 slars
wcrc colnpal'erl n,ith the sysl,crns of olhel auLltors, in part,i.cular rviL]r Lhc Iretlie syslern
.of absolutc lraglil,udes 122,231 ard Lhc systetrt (D, ). - 3700) [i3].

A speolrunr-absolutc rnagniLude cliagram l,as cllarvn. lfhc main pecr.t)iari.ty of the
.diagraur is tlral, Lherc arc trvo ri,ide bands (scquencos), onc of s,hich is lolrnccl by st,ars o{
lumilosii,y ciass III-V, thc oblier by suporg;ianL stars Ia-Ib. llhe rvitllh of tlrcsc barrds

,is considelable, florn 2Dt Lo SttL In the region oi Lho spoctral classcs O9-lJ1 Lhc harids are

part,ly s1r".,.,ot.U.
A sripposiLion is statccl , t,lral, the barrd of sr.rporgianLs Ia-Ib (absolulc rnag'nit,rtdes

frorn-51"5 to-i'.'Li) begirts rvil,h spcol ral c,lasscs nol, eai'lier than O9 ancl the O5 08 stars
.are a oonl,inuation, ton,arcls Lhc early subclasscs O, of tho (tnain sequeltcc> - bands of
:sLars forrnetl by sl,ars of lurlirrosity III-V.

The dislribuLion of Of and OA sl,ars rvith absolute rnagnil,ude is oonsidered. Tho

moduli of disl,ancc rver,e founcl for 5 galaolio clusLors and associations, using the dcrived ,Ll,
-The <line of zero age) - thc rnain scquorlce for stars for rvhich gravitational contraction
,,has just endcd - rvas found.

Thc conslructed spcotrum-absolube magnil,ude diagram is discussed briefly from
tthe point of vicw of the exisling hypolheses on the evolution of hot stars.

s t. BBOAHbIE SAMD[IAITIIfI

I4ey.rcrurc crllynrypbr Ar,rar-panrN{Ll cIIoHlp - a6co,ntor}rafl BCJrI{III{Ha flB-

Jrf{arcfl. oArror,l rr3 rlpcAtrocbrJrort ycllcmHoro flccJrcAollarltlfl t\rHotl,Ix BorrpocoR

upo6roMtl [porlcxo]I{Ae}Il{fl tr{ uytcfi EB0JII0qIII,I slloaA'

Paanr,r.rlr-n $rrar,r-rocrtnx u rrpocrpaHcrrJ0HHo-It],I]IeNIarIrrrecItux xapaltrcpl{-
orr4rt BBCBlt, o6paBylotqr{x paBJrurrrrble rrocJrcAoBarcJILIIocrI,r IIa AI{arparllre
orrcltrp-a6coJrIorHarr BcJrtrrrrlrrra, rIl,rclor, IIocoN{HeHIIo, aIloJrIoql,ro}ItIbIi't xa-
paI(ToIl Lr flBJIrrIoTC.rr po3yJlrrTaTor{ pa3Jrl,rqltfi B yoroDll.flx rlpolrcxo}I{AeHufl rI

rryrr{x SBoJIIoLIITI,I 3Be3A.

Rr,ig 4rIarpailIlrrr crtenTp-a6co;rrcrr'ratr Roltuqlrna I'r B3aI'IlIIIoc pacIIoJIo-

?r(olrr{c Ha Hcfi ocHoB}rrrrx rrocJIolIoBareJrbnocrefi B o6qtlx rlepra,\ ycrallonJIeFU,I.

,[,aur,ncirruafl pa6ora rro I,IByqeHuIo AI{alpail{NIbl cllcltrp - a6contor}Iafl Bc-

JItrtItr{}IA SAITJIIOIIACTCfl B IIOCJIEI(OBATEJII,IION{ YTOII}ICHIIII I{OP{OJIOTII(IOCITII,{ 
'I

trpocrpaHcruerrrro-IirIlrcrIarI{aIecHI,IX Xapar(TcpI,rcrI{It 3BC3A, O6paeyrcrqux'ry
uJIr{ Lrrrvro o6nacTr, lrnll flocJIeAoBaTeJILIrOCTb Ira AI4alpallMc, ts ]4SyrleHlllu

tsrryrperrrror'I rorrltoit crpyltrypbl IIocJlcAorlaroJrr,HocrI,I, B olpeAeJIeHIII,I
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ucrlrHHofi Ar{c[cpcr{[ 3Be3A B pasJrr{qHr,rx roqHax liaiHAoii [ocJIeAoBareJlb-'

rlocTtr u T. A,
flpra.rnurr u r{crrrH[r],re BeJrtrrqtr{Hbr Arrcrrepclltl BBeBA B paaruqHr,rx nooJle-.

AoBareJrblrocrflx rra Alrarpar[r[e crexrp-a6corlorua.s BeJrI{aII4}Ia Ao cldx rIop,

errle HeAocraroqHo [IByqsrt . B peay,nrrare SToro BCe erqe ocraercfl He.flcl'IbrM

cJreAyroqce: naxofi Molr{er 6rrrs ne,[u.rlrHa rlcrr{Hr{oit 4ltcuepcr4lr B pactrpeAe-

JreHur{ 3Be3A BHyrpr4 paSr[rrH],rx [ocJIeAoBaTeJIbHOCrefi. gttt. [pocrpaHcrBe]I-
HbIx Ipy[[I{pOBOIt BBcBA c o6rqum [pO[cxo]I{AeHI{eM (ruaponrtx I4 rarla6rtr*
qecHrrx cHorrJreHr{ft, accoquaquft 7I T. A.) I{, aITO OCO6eHHo Ba}fiHo, AJrfi 3Be3A'

o6utrero raJIaHTtrqecHoro rroJI.n.

Menr4y rerf OqeBuAHO, rtTO BI,IaIII{e IICTIIHHOfi Al{Crrepcl{tr B pacrrpeAeiler:,z'fi,

BBeBA Br,ryTpz rOii uilII rluqfr. IOCJIeAOBaTeJIE,HoCTII u oupC4elcgHoe [peACTaB-

JreHue o BHyrpeHHefi c.rpyxrype [ocJreAoBareJlbHocreft trMeer oqeH]; 6o:ruruoe-

BHaqeHI{e IJI.fl ycrremuoft paBpa6orItl{ BOIIpoCoB IlpoucxoiltAeul,{fl I{ HalpaB-
JreHr{fl paBBr{rr4.rr BBeBA AarrHoft nocreAoBareJlbuocru, oco6eHHo AJLrI rrocJleA-

I{zX ararroB DTOfi pa6orbl - cO11OCTaBJIeHI{.fi reopertralecxllx BbIBoAoB c AaH-
Hlrulr ua6nrc4cuufi.

Tpy4uocm [Byqgs[, AaHHoro Borlpoca SaHilroqaercr, oAHaHo' B ro]I, r{rc'

lapaMeTpl{ BBeBA, HCO6XOAuMrIe AJLa IIOCTpOeIII,I-fl I,I AeTaJIrIIOTO IlSyaIeHItrI

CTpyr(Typbr A?rarpaMMbl CrreHTp - a6COJIIOTHa.[ BcJ]lItI[Ha, Ao CIIX 11Op ex{e

orlpeAeJrfl IoT c fl co SHaqlITeJIr,HbrlILI olII4 6r{ar[[.

.(,eitCtnurenbl{O, tr[eroAbl MaCcOBOTO OlpeAeJIeHlLfI CneHTpaJIbH],Ix HJIacCOB,

u a6co[IorHrix BeJrtrrarrru BBcaA (Ba ucxilIoarenuel,] carlbrx l,nwettux H Co.nuqyl
s 6oflr,utnucrBe Hoc.rrr fiarrecrBeHrrbrfi xapaxrep !r troDToMy rro cal4ort cBoefr

CytqHOCrtI He iuoryT AaTL AOCTaT9TIHO BbICOHOft TO.IHocTu, B cauoltl Aerre, AaH{e

Hatr6olee coBeplrrelrHtlft ll 4etantuo paapa6oraHHulii II3 MeroAoB 4nyuepuofii
HarrecrBeHHoii clcxTpaJrr,Hoft I{Jracctr+r{narIr4tr, coBAaHHbrfi ua o6cepnaropr{[
trilepxc a 1943 r. [1 ]I{ aareM ycoBepue}IcrBoBaHHblii s 1953 r.12), rlo3Borlfler

orrpeAeJrrrTb.clrel(rpaJIbIIbIft HJIacc BBeBA co cpe4neli roalHocrblo Ao oAHolo noA-

HJIacca, a [o a6coJrlorHbrM BefluqflHar{ pa3AeJlsrb BBCBArT Bcero Jrr{II]b Ha He-'

CITOJIbI{O ITJIACCOB CBETITMOCTtr.

.[ua ucXOrOpblx O6JIaCreft Aua1paxfMll, B qaCTHOCTlr, AJLS ee [paBOrO HI[E(-

HeIo yIJIa, MolItHo OIIpeAeJIIlTb o6a seO6xoAIII\{bIx napar{erpa C AOBOJIb}Io'

Br,rcoxoft crelrelrblo ToqHocrll. ,{,rn sneag ctrel(TpaJlbHblx I{JIaccoB F z 6olee
rro3Agrrx n 6trarxafiurrrx or(pecrHocr-Ex Comrqa a6conrcrnrre BeJrr{qllFlrr r[oryr
6r,rrt oupe4eJreHbr Aocrarorrno r,raAe?r{Ho rro rpl[rouot[erprlalecnlll\r flapaJrJra-

Hcal,r. ECJII{ }He I{ap.,IAy CO CleHTpaJIbHbIM HJIaCCO}I OnpeAeJLrIrL lr 4pyrOfi,
oltBr{BaJrerrr rel,rlcparypbl - flor(aaarcJlb IIBera, Tar(]He nolyqaeMbrfi otlens'

yBepeuuo, TO MOII{Ho lrByqaTb y]Xe BI-IyTpeHHIoIo cTpynrypy rJIaBHoli [OCJIe-.

AOBareJlblrocT],\ D" OI{eHLIBarb BeJII{III4IIy AUCIIepCZII BXOA.flII{trX B IIee 38e3A.

orHocr{reJrbrlo cpeAHeft ilI/Hvu.
C qenr,ro r{By.lgrrrg ErOrO BOrrpOCa AJr.fr BBeBA rJraBHOfi rrocileAoBaTeJIIIIOCTE

rroaAr{I{x cnexTpaJlbl'Ibrx KJIaccOB BITIIoJIIIeE p.flA pa6or. Peaynlratr,r aTtrx pa-

60r, nrrronHerrr.rblx B catvrrre [ocJreAl{r{e roAbl I4 rrocB.an{euHblx olpeAeJreuulo

$orosnentpuqecxr,rx rror(aaareJrefi qnera t3-5 ] raJrtr roalr]hlx clefirpaJlr,Hbrx

KJraccoB [6] lns BBeBA c Aocrarorr]ro ]raAe]nFro olpeAcJreHHLrr{tr paccrortuuftuv.,

cBr4[eTeJrr,cTByrcT o TOM, rrTO peaJll,]rafl Ar{clepcflfl TJIaBHOfi IIOCJIeAOBaTeJIb-
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rloo'r'rr Bn03/( R o6rqorr 1'aJlartrrlqccnoiu rrolro /(oBoJrblro BoJruIta, [oprrAlta 0]5-
L'i} Ailx ]la3Jrrrrrlbrx orpcarroB nocJlcAonarcJlLrroctll, yBCJrI,IaIZBatICb H 6oJICo

parrrrr,m,r crrcrtrpaJlr,nr,IlI no/\pa3[cJr0l:tl,tflrl [3, 6].
Pcalluoc'r's 'r'artoii 3rraql,IrcJlblroit 4ttcuopcl,Il,I lroArBepll{Aaerc.rl I{cJrbIM prl-

/(OII HeSaIIIICI,IXI6IX /{al]ltbIX, Il TOtr[ III,ICJIC p&SJJhtalll0AI I{IITCIICTIBIIOCTII }IeItOTO pl,IX

rri,rru,tit rrorJroLqoulrrrr rr l,IrlToucrrlrrocrr,r. y.rtsrpadtuo;rcToBEIx yqacrlltoB crlCItrpa
B Baurrcl:rr,rocrrr or a6co;lroruoft BcJII,ItrLIrll,I BBoBA /{arrrroro crrcfiTpaJlblroro ItJracca.

13 ro lrto BllcNra iiJrfl r'Jranru,rx rrocJrcAoBarrur,rrocreii raJranrr,rarecrl,rx crrorr-

ncrrnii /Ir,tcflopcI]rI cyrr(oc]'noitrJo t{ottbIIIC, aICNI IIJITT BueBA Il oltpccrHocrnx Colrrtla,
a IUrfr Ircltol'opbrx crtorrJJ.Orrt{it lIpaltrl rrcc-nI,r orc)rrcrBycT.

flpr,r.rnur,r DTolo rprrrr{oqarcJrbHoro pa3JIrIrII,rfr B BcJr,IarItI{e AIiIC[epclIl,I cJre-

Aycr" no-Brrl{r4Motly, r,IcrtaTrr I} ToN{, aITo ur}c341;I Itailtl(olo Aa}IHoIo criorurorrlul
r[xrolor] o6r4co npor,r.c,\ornAerrr.ro r,r, Boporrrlro, rrpr,rNrcprro oArrlr r1 Tor ilto Boallacr,
B'r'o BpoNrrr Iialt 3B03llbr o6rqoro IaJIaItTj,IaIOCrroro rroJr.s t{olyT I,IxIoTb l{an llaS-
JIlr.(llroc npor{cxoiI{l{clr1.rc, Talt u pa3ublri I}o3pacT, rITo rlo}]toT rIpof.tBr,rrr,cfl,

B rtacTrlocrr,r , II p&i3Jllrrrfilr a6colmrnblx BeJrlrqr,rrl 3t]e3A AaHHoIo 0l1e1{lpt1rbUo|o
r{Jrao0a (lur,i uao6opor) .

OrcroTla Br,rrcr{acr uco5xo4r,rLrocrrr /(aJrrrrr()i,irlcro, 6onco 4era,rrbnolo cpaR-

rr,[rL]JrLrroro ]{3yqg1111n l[r,iarpa]rN{ orrcrtl'p a6conroT'uarr BCJrrr rlr/rHa i(Jrtr BBc3I{

raJTalllr'rrrccitolo rroJlrr (cuccra BBcBA paBrloro rrporrcxolri,4olrufl r{ paBJrTrrrrroro

uoapacra) rt AJIfl IraJrarrrr,rrrccrrr.rx cnorrJrorl{ii rr l{pyrux nllocrparrcrBorrul,rx rpyn-
ilr,rl)oBort, 3B03Ibr riol'opbrx o6Ia4aror o6rqHocrrro rrporrcxoll{AorrrTrr rr rrl)r'ri,roplro

o/\r,rrralrorurrxr rlo3pacrort (riouo.lro, paBrLrnI /{JrrI paBJrr,rrrlrbrx criontrcnnii).
IJco6xoglruo T.qarrt'uoiiur0e paaBr,rtu0 nrcro/\or orrpoAeJ{orrufl a5coJrro'rlrrrrx ncJrll-
ttI,IH I4 CIICI{TpaiIbIIbIX ItJIaCCOB ItOJItItIC0TIIt)Il1IIJ]\II4 CTIeIt'r'pOCliOll I'l.tIOClilIlII,I M0-

TO/latI[. ]J atort oTIrolrcHtrI{ Bccblla ncllcflolt1]lrurlbll{r{ oIta3r,IBitIoTCtl, rJ aracT-

rroorlr , rrerol\br crrorirllarr,uoii Hraccr,i(rllriarlrrlr, tlBJrolr{eHur,rc n [6, 7]. Oco6ouno
uuoroo6oulamIrIr.L\r I{ofirrlrr0crBe]rHr,rNr Morol(o[I orrl)e,I(eJIerl/J.fl a6co;uorsr,rx ne-
Jrt{rl14rI 3r}catr( noBI(rrux crrortrpaJlLrlbrx HJrac0or} (ti0 rr 6onco loagui,rx) flu-
JIflOTCTT L.I3yLIOUI,rI0 lrt14 lll,IrlbI r{ IrIlTCIICI{L}IOOTI,I C,rr tICCr,rii t] LICIII.IIl0 trtrrt,tir H tr K,
Ca II (c,rr. o6 aron [B]).

/[olarrsuor: t{ByrrorrI,To l]acrrpcI{cJroIrr,Trr BrJcr]A panrl,rx c[ort1'pirJrl]16rx nJrac-
con O, .Ll u A Ha Al4ar'liaxrrro crcr{rp-a6co,trtorLraa uoJrrrr.r4.rra r,r}recT Bairiuoo
BHatlou.l,to /UrtI porrtolrl,Ifl ol(rroro I{B lr3r1gsur" BoupocoB coRpotfotrrlor1 arcl;4nort
I{OCI'1OIO11[]II 

- 
BOIIpOCa O IIpOLICXO}J{/rIOIIUII I,t DBO"IiIOT|{II IOprItII,Ix IIaCCIII]IIbIX

3Bc3it. 14ccnc4olanrlo arofo Rorrpoca ocoSonuo iroo6xo;prrrro rJ crttr3r4 c 1'oli
uatrttroi,i poJI],K), Itorollyrc, Bo3xloirtrro, r,rrparor 0-accorlr,rarqlu.r L{ raJrarirr.r(rc-
0HI,Ie cltorJrcrrlrrr crrorrrpflJrr,Hr,rx HJraocorj O rr B n o6llalolarrr,Jr,r froAa.rjJralorqero
6o.nrrrrnnc'rna 3rJo[]/t n.uocnoii cocraJ].rrfl ro trlcii ['a.rrarturrirr.

lIpuxoTlr,rrcfI, oAnaIto, ItoricrarrrpoRarr,, rrro J4l{orl}ro AJItr rollfrrrr,rx BB0B/(

6o.rtsuttax cuerulrtoo'lci,r - Jlolrolo llcpxrolo yrJia i(rrarpaxnrrl - cneAourfl o ror[,
o6paayro'r JIII ropfl(IT,tc BncB/{LI ]la3Jrr,[rrrrbrx crroltrparT)rlbrx riJroocorJ l([]y.rr,ro
Aocrarorrl.r.o uotIil.Io uocJr0l{oBarL}Jrt,rooir'r,I, Itpot{c} r;rar,nroii, BCcLxta crt)ri[]tt,t.
l)4na ,;rr,r Mo)ltlo cliaiiarL .mo-nn6o RrroJIrro ouilollcJrolrrJoo lla ocuoBantt.ti orr\16-
JlllItollalllil;Ix AO CLD{ [Op rrar0]lr{a,rIoB r,r o i(r'rcrroJtrlr,tt/[ ].JriIrJ.ltoii rro0JI0/(oBilroJrr,-
Ilocrll r o6;racul clrcrirpaJrr)lrrJx rtJraccol O, 1) r,r A /1.[rr:]t]('s,'i o6r{oto ra.rrar(-
TII{OCI{OIO IIOJIfJ,
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NIclcc orlpol\cJlcirsbI, rrcrr i(,rrr{ criorrJlonrrii noa4rrtlx crlorirpa"[Lrlrrrx riflaccoB,
tr Aarlrl6ro o /\[rc]r0Ilcr,irt rraul.orl noc,rle/(o r]areJrlrrocr!r 4.ira O-criorr.rroirlri,i.

lVIoluro cHa3arrr JIr,i..r11Ij, rrro AI{orlCpcr{fl r"ualloi,i rroc.,roAorarcJrbrrocrrl BrJ03A

71;ra C)-cttorncltr,rii B.H arr.lr.ToJILuo 6o,nrrre, qerr AJur crior.ueur,ti.i no3ltIIIIx ctICI{-

rpaJrr,Hr,rx rroir(riJraccoB li. O6 Drolr y[gg;rr0.ir-6rio oI]rrIIICrc.rlLCrByrcr Aau116lc

na6rrc4cuitii [9-11 ] .

ilnr raJrartrl,r.u.0orirrx 0riouilorlrii rtony.lorrrro IraAoi.lirroii /urarpar{rlbl crrciirp---
BIIAIIIIafl B0,rrr,rrtrrrrra rr or(Ortria Arrctr(lpcrri.r tJIaB]Ioi,i rloc,lI0/{oBal'0.1I},rrocT.l,I fIC

trpo/{crarr.rrrrc'r'Brlarlr,rroJrr,r{brx Barpy/(Henuii nc.rtollcruJo paBcllc'fla paccrorr-
uuli 4o I]roBl[, o6pasyrorqux ]tiiiriAoo Aarrrro() criorr;tcrurc. ,{;rn loprlrrlrix iI{o

aneal1 o6nlcro raJrar{'l'irrrccrtolo Iro,rra, trrB-rJa orcyrc?Il{fl Ir rracrorrrqoo Irllcn{fl

Aocrarorrro HaAoiriiloro rroro/(a oilpol(oircuurl rIHAr.IIlrI/lyaJrLIrLL\ a6co,rrorntrx
BcJJIIqrrrr 3Il03I{ c ttco6xo;rqlrlroir q.rrn JTolo rorrlocrr,m, Ilocl'llocurlo A],rarparlrlbl
cnexrp-a6co,rrIorrrarI B0Jrrrur,r ua lro rrpJ{uoi{rlT rirl H IiaIUINI oIrpcAcJIcflribIr,I

BbIBOAaT\[.

lV[ornuo o]Hr,rl{arr,, }ra oorloDarrru,i llocra Ancficpcl,l,t rrannoit rrocJrcAoBaroJrb-

IrocTrr 3IJ03I{ Irosi(urrx cror{TptlJrr,Hr;rx I{JraccoB rJ raJrartTrraroctl{o}r noJIo c }Ipo-

l{Brl}r{o.rrur0}r n o6.rracrr (9.r1oc pauullx croltrpaJll}rblx l{Jraccolr (olr. o6 erou
[3, 5, 6.1),.rro AJTt{rop.flrlrx 3Bcr]A raraHTrlrrocltoro IroJIfl i{I{crrcpcr{rI rilaBlloii
rlocJIOAOBaTCJrrrrroCTrr 1\{Oil{OT Or{a3aTbCtr sHarrlrTeJIE,iroit. Sro ilpoArroJroiI{clrrlc

cr&r-roBr{rcfr 6olce uoponurbrrr B clr0ro ocnotsIIbIx B6IBoAon pa6orrr [9].
Mcnt4y rclr rroJryqerurc ria6nrcilareirblrllx AaHHbIx, rlonocpoi{crlo}iuo IIoA-

1'BOprfiAaloiqrlx erO IIpeAIIOIIOit{o}tIIe, B SIIaIII,ITeJILHOt-"I Ct0n0ttlt TOpIIO3I'ITC.a Ir3-3a

rlecoBeprxcrrcrBa cytqccrDyrcil(rrx NrLrroAoB tlaccoBofo onp0/(OJrclll.I;r a6colror-
HbIX BEJII{IiI,IH IlI CNOITT]]AJIbI]bIX ITJIACCOB IOPEIIUX 3BO3A C HOO6XOAUITOI,i g.TTA

aToIo TotIHOCTTTIO.

Ecm,r cuerrrpaJrr,rrEro nJracobr anea4 B0-A0r.rranuoitrrocJrcAoI]areilbIIocrrl
MOlrtHo B uacTo.f[rICe BpcMfr onpcl(oJr.ETr, c i{oBoJrLHo nrrconoiil rotlI.]ocrLIo,
floJrbayr{cb /{Byxr{Berrroi.i 4narpaurloit, ran, I{aH Dro uBJIorI{oJro r 12) n [72),
ro a6colrornbre rleJrr,rqrrubr BBeBA O r,r B oflpeAcJr.rllorc-a B rlaccoBoll nopflAltc
JII[Itrb C TOqIIOCTT,IO AO O/{HOIO IiJIaCCa CBeTI{II0CTI,I, aITO COOTI]CTCT1}y0r ROpOAT-

uoft omr6xe, [o-Br4Ar,rNroNry, roprAHa t0]5.
Tanr,ru o6paaol,r, \rB BLIrucI,IBJIoiI{oIIHoro ualparul,rBacrc-E onpeAeJIoII-

rlrrft m,ruo4. f["rra r,rByrroHlrfl npol]cxo]nAcLrr4tr Lr aBoJIIoqI{rI ropflrll,Ix aBeBA,

HapEAy co rrc0cropoHlrr4[r a]raJrr,rBoM r{opiboJlorlralecltfix rrprlBIIaxoB I,II]AI{Brr-

,[yaJILHbIx SBCBA I,I I,ICCJI0AOIIaIIlIC]\[ !I CpaBH0HI,ICNI [pOCTpaI.ICTBOII]IO-HIHCx{a-

TrraJccl{rrx xapanreprrcrLllt pa3Jlllrr}lbrx rpyr[ ropflalllx 3BC3A, ltco6xo4lltua
pa3pa6orr{a }reroAoB noJrr{(recrBerriroi,i xnaccr,r{uHaqI,rr,r 3BeBA rro AIryM rapa-
rlrerpaM (cnenrp-rer{ncparypa r,r cBcrr,rN,rocrE'-ycHopen}re crrJI},r rtl}fi0cru)
c r{cJTr,ro rrocrpoe]rrdrr na4ornnoit Ar,rarllarrlrrl cuenrp-a6coJIIorlraf BeJrrlqI,IHa

AJrfl rop.flrrrrx BBeBA o6uloro raJlar(Trlarocr{oro rroJTrr !I cpaBneHu.s ee c allaJrorrrrr-
IIbrMr,r Ar,rarpaN{}raMr4 AJIfl OTACJIb}rbrX IaJIaFiiTLIqCCItUX CHOIIJIOHIII"I U aCCOqlraqrrfi.

B ceflalr c ET-r,r1\,r l\rbr corrJrr{ Ba}r{}r;INr rlpcAlpu}r.rlTr, rlonbrrlty olpeAeJrcHl{tr

rlo Bo3Molr{Ilocrr{ 6oJrec roarlrbrx cncrtrpaJrblrllx ItJIaccoB r,r a6colrorublx BCJTII-

TII4II SBeBA panHI{X CIIeItTpaJIbHLIx I(JIaCCOB CIIeHTpOCHOIII4qeCI{I{trf IIeTOAOn'I.

tr4ucfl n B[Ay, rrro yxre paapa6orna /(ocrarouuo coBeplresnoii clrcrer{bl AByrIep-
rrofi n a ar c c r B o H rr o iir cnerrpaJrbuoiir HJraccI,I{rII(aqIrIr BITeBA (MK),
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ocE.olJaIrlIoI{ lra I'Jla3olIcp}ILIx oIIerIItax r,rIrToIr0I,IBI{O CTAfi ilIlIIIr,Ii TIOIJIOIqC-

IItr{fi, IIO3BoJITIJIa IrOJIyrIl,Ill'b IIOBbIc rIp03Il[IrralitlO BaiItIIbIe pCByJIbTaThI, CCT0-

CTBCTTHO froJlalaTb, arTo coS,IIaHI{e cr4oTcI{5I l(LtyrfopHoii I( o JI I,1 rr e c T B e rr-
H o iat clc(TpaJrblrol:t I{JIaccI{+[IHaqI{tr noaRoJrr,rr cAeJrarr, B DroM HalpaBJIeHr{1I
crqc oAr4rr rxar Brrcp0A.

Cyrqecrnyroqme cldcreMbl r{oJrr4qecrncnnofi 4nynaepuoit nnaccrsunaqrall,
oclloBaFII{BIe Ira oIIpeAeJIeHtrI4 crexrpor}oroMerprtrrccrnura cnoco6aMr4 BcJru-
-rnnrt 6a,rrrMclloBcr{oro cnaqrra r,r ero MecrorroJro}neur,r.E (nenuuzu D n Ir) [13]
I,TJII{ BeJII,IqIIIbI CI{aaIHa }I qoIITpaIIbIItrIX }IIJTOI{CranrrOCreft BOAOpOATIrIX rr,ttlrlft
(D, R) 1L41, orraabrDarorc.rr BaMerrro rorrHee nnaccndrnrtaqtrr,r BBoBA B cr{-
creue NlK, Ho orrr{ eqc IrcAocrarorrrro paapa6oraubr, rrro6br rroaBoJrurrr rra-
xO/Ir{TL IIC HJIaccbl CBerr,lMOcT}I, a ILI{AI,IB[IAyaJILIIrIe a6cO;rt0'rnrre BeJIr{arrIrlbr

3Be3/l I,r OIlpeAeJLfITb OrIel{TpaJrr,Irbrc I{Jraccbl TorrHee olrrolo rroA(Jracca.
lloarouy rrolllrlta [ocrpoeur4fl [r{arpaMMLr cnenrp-a6coJrrorr{arr BcJrnar[Ea
rro BBoBAaM, xnacclr$aqr{poBar{Hr,rM B cr4cre}rax (D, Ir) r4Jrr4 (D, R"), ue
Mo)ner err{e Aarb orrpeAeJrerrHoro orBera rra Borrpoc o6 o6qeu xapaxrepe
u oco6euuocrsx pacflpcAoJlerrrr.rr BreB[ O v B no cncr{.rpaJrr,HrJM rroA-
r(JraccaM u a6conrorHrJM BeJr[qrrr{aM lr revr 6onee o pearruoi,i Arrcrrepcuu
SBeBA IIIIyTpIII OTAeJIbHLIX rtoCJIeAOBaTeJIb]IOCTefi, eCllr TaHOIJbre CyrqeCTByIOT.

.i{o uacronrqcro Ilpcnrorrtr, trotnanyii, cArrr{crBor{noii pa6oroli no coeTlarurro
noJrlirrccrBounoii 4nyuopuor? cfrcr(TpaJrr,uort nnaccra$uHalpt,r ance4 O ll B
ocraorc.fl rlyri7lauonraJrbrrarr pa6oT'a Blr.nrauca, BbrrroJrrrcHrlafl errlo n 1936 r.
[15, 161, no 4o cux tlop ]l rrer(oropLrx orrroucrrr4rrx orqe Ho yrparr,rBrrrarr cno0ro
Buarroirufl. B atort pa6ore rro crleqrlaJILrro paBpa6orallu,rnr npr4TeplrflL[ orrpc-
/IOJIeHLI IIa ocHOBaIII,II{ I{3NIepeEFI},IX AI{BLIBaJIOItTIIbIx IuI,Ip.rl.ll nuuw.it IOtJIoIqe-
rJl{.fl OrrcnllpaJrrrrrr,r0 nJlaccbl n a6conrcT ubrc B0Jrr.irll,rl{br AJrrr 84 ancail O r,r IJ.

Itorit.rocrnourrolry o[pcAoJroHLrIo cnonTpaJrr]nrJx HJraccoB BB0BA O nocstr-
fl{o}ro Brraqrrrorrr}roo rrtrrcrlo pa6or. B t947 r. fIoT'p-ur [17] no r{BMcpcrrnbrx{ r,rH-

Tcrrcr4Brrocrrl,r r,rs6pannrrx uturiii [orJror{eH}rfl B cncxrpax 30 aur:ag O nponen
oArror\fcprryrc n;raccn{rxaqr.rro orr4x BBcaA - orrpc4eJrcHtre cfrcr(rpaJrr,}r6rx
ItJIaccoB BDcBA c roalHocrbro ,qo [oJro]ll,1Hbr crrc]irpaJrr,]Ioro roArtJracca. O4uatto
rlo'rpr,r Hc yAaJIocr, ycraHoBl,Irb Itpl[Tepl,rz ]Io Broporr]r [apaMorpy ,r nporr3-
uocrir orpcAoJroHrrc a6co;rrcurr,rx BCJrrr(rtrllr anoa4 O. ll 1953 r.. Au4opxu;r.u [18]
rrpoBoJra ItoJrr,rrrocrBor{rrylo rtJlaccr,rr}nxarlnro [o crrcHTDaJIr,r{b]M ruraccau 39
ar:ca,ri O rro Hpr,rropr,rrrAr, rlorryqeuHr,rl{ pairoo IIcTplr [17], a n 1!156 r. rar{rrM }r{e

cloco6orr n,uaccndrttxaqt{Io yil{o 60 anoa4 O-111 [19 ], oAriano rrpT,rrrrrra r( Ba-
ItJIIOTIOIITIrIO, lITO I'ITIAI'rBr'IAyaJIbU6IO a5CO.trrcrnr,rO DOJII{rII{JtbI O-aUee7.q HO NIOIyT

6r,r'rr, onpo40Jrorrl,r rro BoAopol{rl;Ix{ JII,Irri{-flxr }rB-Ba rroarraarrrrcJrrrloro pailJlrrau{fl

a6co;rrotrrrrx noJrr,rarr,rrr anoa4 O lr crta6oii uyrrcrlrrreJrbrrocrrr Bo/tropoAHbrx Jrr4*

nri,i n a{$orry AaBJrorrr[fl. Or,lrerltu, r]'ro BbrlloAr,r An,ilcpxunn rro Drotry Bo-
rrpocy rroJrb3rr crr14rarb -troJrnocrllo o6ocuotar,rur,run (cm. rraflpr,rnrop [20]). Orpc-
AeJrorl,rfl a6co,nmrrrr,rx ReJItIqrIrr i,rrr/(Irrl.Il(yaJllul;rx anos,t1 O Ao cnx nop lto rrpo-
Dol{r4J-u,rcr,. ]J ro ino Rpon,tfl l{oro/l orrpoi(cJlerrlur a6conlo'rr6rx BcJrrrrrrlr BRcBA

rro r,rBxropolrHr,rilr r,Irrrorrol,IIJlrocrflNI IroAopoArrbrx JIIIrrrfi paapa6orarr rr]trrMeHrr-

roJrbrro tt ll- n A-rroaqau I,I illr,Illor{o rrpl,rrlcurlorcx Ie'rpu 121-23].
'I'attr,rlr o6paaoln, rtpa'rrtlli.ir o6eop rrar,r6o.ncc cy[lccrBcuur{x coB]lonroiurbrx

pa6or rro ItoJrr{rrccrncriuoii ruraccn{uxaqnr,r, o4uolrcpnoii rtJIrr 4uynrcpuoit,
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3Be3A paHHI4X CIIeHTpaJILHbIx KJIaCCOB BLIflBJIflCT HaCTOtITeJIbHyIO HeO6xOArl-
I\{ocrr, AaJrb}rcfiucrt 4era"nsnofi paapa6orxrr Droro safl{uefiuero noupoca. 3ro
relr 6oree Heo6xoArrr{o, alro rrcHJrK)arrrreJrbrryrc Ba}nHocrb paclxr4peHr4f rr yrorr-
HcHrr-rr nalrtrrx guaHurl o BBeaAax pauuflx cler(TpaJrbHErx HJraccoB TpyAHo
ilepeoqeuurb BBr{Ay rofi 6olrurofi po,nu, Horopym trrparor BBeBAr,r O n B n uc-
cJreAoBalrprtr HrrHeMarrrnz tr crpyltrypr,r la,naxru11tr, B trByareHru paclpeAeJle-
Lr]/.fr u {usr.recnoro cocro.flHlr.tr i\{e}r{BBeBAr{oIo Belr{ecrBa, a TaH}r{e B perrreHrrz

Bo[pocoB, cBrr3a]rHr,rx c paapa6otHort npo6ne],rrJ rrpor4cxo]r{AeHtrfl r4 DBorrrc-
r{r4r4 38034.

B Hacroaulefi pa6ore paapa6arr,rnarorc-fi Hpr{rcpr{u r{ flpoBoArrrcx 4nyrrcp-:
Hatr r(oJrl{qecrBeHHafl clenTpaJrr,Han nnaccra$r4xar{r4f rro uar{epeHHr,rl\r trHTeH-
ctrBHocr.rlM (axnura,nenrnblM mup[uaru) ;runuii norJrotr{eHr{rr AJr.rr BBeBA caMBrx
paHI-rI4x crreltrpaJlbubrx HJraccoB, or O5 Ao B7 Br{Jrroqlrrersno. Hafi4eulrrre
B poByJrbTaTe eToii xnacclt{ranaqrl[ clleltrpaJrbHr,rc KJraccbr pr a6coltorntre
BeJIITaI[H],r anes4 05-137 ucnonr,syrorcfl AJr.tr [ocrpoe]rr4-fl Arrarpatrr\{br crrer(rp -a6conrcrna.s Ber[quHa AJrfl DTr{x aBeBA.

S 2. IIABJIIOAATEJI,I'IbIII MATEPI4AJI. <rCTAl][APTIIAf D CI{CTEMA
0 tt B I4 IIA,T B IlTl{ LIX III II p II H lrl,,Httit ll0r Jr Oill E HII fl

Ha6,rro6arc,nr,nnrii r{arcpllaJr, r{B noroporo rrbr rrcxoAlrJrr4 rrpr4 paapa6otno
Hpr{rep?reB 4nyuepuoi,i norrl.rccrucuHoft xnaccu{uHaqlrra rop-sqlrx BBeBA,

cocToflJr ir3 cJrcAylotr{r4x Aaililbrx.
B 1953-1956 rr. naun 6r,rln rpotrBBe4errr,r na6nrcgenus 109 arca4 O6-

87 Ha u{oJreBo}r crexrporpa$e 7220-nn pe{renropa c Ar,rcnepc?refrL 75 Alatu.
,[r.a ncex Hau6oreo cr,rJrr,rlbrx nwrrmit [ourorqeHr{s 6atm olpe4eJreHbr DrrBr,r-

BaJrerrrlrr,re ruupr{rlbr. flo4po6uocru }reroAa o6pa6orHn, oqe}i}rrl ouru6on oupe-
4encnuii I4 HaraJror anBuBaJrerrrrrr,rx urrpr{H nmvwft npr{BeAe}rbr n npe4u4yrqeft
uaruefi crarce 1241.

,{,ra yncrra.rcuras na6nroAareJILHoro lvrareptraJra 6rrnra upraeueqer-rbr peByJIb-

TaTbI O[peACJIeIII{fl AHBI4BaJIC}ITII},IX mtrptrH III4.H]l]rt nOIJIOII{eHII'I B CIIeHTpaX

BBoBA 05-87 no AalrHBrM Apyrrrx aBropoB. Ccrrrnu Ha r{c[oJr],BoBarrHyro
Jrl4reparypy rplrBeAolrbr B crarbe 1241. B HoHer{Hor{ rrrore B HarrreM pacnopr-
fficHlII4 oKaBaJII{cb ofipeAcJrer-rl,Ifl oItBltBaJreHTrlblx rul4pr{H ttwnttfr. [orJrorr{eHl{.rr
pta 238 BBeBA crrcxrpaJrr,r.rbrx RrraccoB O5-ll7.l

V.r[rbrsarr BHarrllreJlbHr,re cr4crer.rarltalecnr4e paBrllqr4fl B ortpeAcJrerrr{.flx
aI(BT4BaJIeHTHbIX IrrI4pI{H IIO AaHHbIM paSJlr{qrrblX aBTOpOB, MbI BLrHy}nAeHbr

6r,rru cnecttr Bce pflAr,r altBr{BaJlerrrHbrx Ixr,rpuu It c4unoft cpe4uert clrcreMc.

,(.nx aroro 6rrru nafi4eHbr BaBr{c[a,rocrrr Me]fiAy uaruert cucrelrori u Ham4orii
r{B ocraJrr,Hbrx cucreM, orAeJrr,Ho gna nrarurii BoAopoAa w tuuwit, trpoqux aile-
MerrroB. 3areu 6ula nafiAeHa (craHAaprl.rafl cllcrel,raD oltBrrBaJrcrrrrrbrx rur{pr4H,
olpeAeJr.rreMa.s HaK cpeAlreBaBerrreuHoe LrB Bcex orAeJrbHrrx p.EAoB W^ u ant-
pa?fiaeMafr arepea Harrry ctrcreMy W^ cnegyrctr{rrMrr coorHorrreurrrrMrr.

!,nr nogopoAHr;rx rrtruwir: Ws:-0,10 +1,I4 KLL,

,(.ra npo.trx runuii, BnJrroqafl rrwrrz':,ur He I: Wnr:-0,05+1,0 rfrr...
llo4po6uocu{ Haxo}r{AeHrafl (craHAapruoft cr,rcreMbr)) crt. n [24].
Sareu AJr.E r(alr{Aoro orAeJrbHofo pxga Wr. 6rr.rra r.rafi4eHa cBflBr, ero
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co craHAaprrrofi cr4cTeMOii, orrflrb-ranlr orAeJrr,rro l|r'6t JI?IHI4fi BoAopoAa

!r rpoarr4x eJreMerrroB. c nomoulrro ar?rx coorHorxeHr{fi Bce pflAr,r onpe[eJre-
lluir W\ 6nru ceegeHbr H eglauofi craHAaprHoft cracreue. ,{anee otrpeAeJre-
wu.n W, paaJrtrqr'Iblx anropon 6r,rnu ycpe4Helrbl c y.reroM BecoB, xapar(Te-
pr{ayroqflx rrprrMopuylo rorruocrr, onpcAeJreHlrfi trU, Haru4oro pflAa.

C;re4yer oroBopLrrr,c-rI, rrro (cTaHAaprHaE crrcre[4a) Mo]I{er oHaBarr,c.E

rre coRrraAaroqefi c <ucrrlrlnorlD. B cBflBr4 c arr{M neo6xo4unao, oAHano,
I{N{erb B BrdAy, arro B Hacrofqee BpeM.E cI{cTeMaTr4rrecKIIe paSJltrrlrrff oAHoIo
pnga W, or .qpyroro B BaBr{crrMocrr{ or \trcnepcum, ecJrlr oHrl cyu{ecrByror,
rro-Br4[r{MoMy, Meur,rue cr4crcMarrr{ecxr4x r c;ryuafiHrrx orura6on B olpeAe-
JreHr{Lr L711 BbI3B&FruLIx pa3rr4alnr,rM ItoJrrrqecrBoM pacce.fIHHofo cBera B cfieH-
rporpa{e [pra trcnoJrbBoBaHr4?I pelxerr(u rrJlr{ [prr3Mr,r, paarlrqr4eM B Mero-

Aax r4 roqHocrl,r rrpoBelleHrr.tr Herrpepr,rBHoro cler{rpa rr r(onryl]on nuuaft,
B roqHocrr,r o6pa6ornu lI r. A. O6 arom cnr. uogpo6uee n [25].

Cpe4uar, (cralr4aprHa.rr cprcrcrfa>, o6paaonariuaa no4o6nrrlr o6paaoM, r. e.
yCpeAHCIIIIeN{ paBJIflqHLIX p.EAOB SI{BI{BaJIeHTHLIX IIII,.IpuIl , IIOJIyq0IIHLIX C AI{C-
repcr{flMrr oArroro nop.rrAxa (25-75 Alnn), 6y4er B BHaaIlrreJrrnoft crerresu
ocno6onr4cira oT cJlyalar,inr,rx n clIcTCI\,IaTl,IrIecItI4x ourr.r6on oTACJIbHlrx pEAOB.

Ocrar-rercfl He I,IcItJIIotIeHHoii ruuur, ourpr6na ITB-B& ncJrr,rrrl4ubl l(trcncpcv:ii l acJrrr

raHoRafl cyiqocrByor (<cpe7.1uxnl Ardcrropcn.rr notytsg1111o; rral,rr,r (craHgaprnofi
crrcrorrr,rD olioJro 40 Alnn).

Itan uoHaearro B [24], crronrporpa]rM],r c yN{epeHHoi.i 4ncnepcuert (30-
70 Alnat) oHaBr,Inalorc-a BtloJrrrc npllroAHr,uvrLt Arrfl yBcpennr,rx rroJrr{qecrBerr-
Hr,Ix onpcAeneuufi ttttretrcr,inr.rocTcii ruulrft uornotqenur,i. floerouy nailry (craH-
AapTrryro cr4creMy)) r\,rolr{Ho paccMarpr{Barb B HaatocrBo c r a H 4 a p r n o ft
cr{ c r cMbr a Ktl r4 B a Jr cH THbr x tu I,I pr{H ltu urn i,i il o r,T,oqe-
]J]{fI trIIfl CnOHTpOIpar{il,I, IIoJryrIc]r]rbrx c yMepeH-
nofi Arrcrcpcr.reri.

CocrasneHurrii ranuu cnoco6ou KaraJror aHBr4BaJreHTHbrx rflupraxl nvuuit
lofJrorqeHr{fr Arrfl 238 anea4 05-87 \r flB:zilcfl. I{Jrfl Hac ua6nrogarc;rr,Hoii ocHo-
nofi nptr paapa6ornc Hpr4repi4eB r{ rrpoBeAeH}rr4 ARyr\{epnoft cnetrtpa,nr,uoi
HOrur.rccreeHHoft xnaccu$raxaqrar,r 3Be3A parrHrrx cleHTpaJrLHbrx rtJr.accoB,

$ 3. CTAHAAPTHT,TE 3BD3A6r

Bu6op craHAaprHbrx 3B.BA c AocraroqHo xopomo oflpoAe,rreuflbruu ofion-
r paJrbur,rl,rr4 r{Jraccar{rr He npeAcrartrsl cco6rrx aarpy4nennft"

.B Hacronulco BpcMfl Hor Aocraror,rlo xopoilro paapa6orauHoft clrcrel,r1r xo-
Jr r,r ar e c r B e n n o ft cleitTpa.nsnoii n.uacclr{r,rnaqiur 3Be3A pAHHr{X CleH-
rpaJlbllblx HJIaccoB. Iloarouy IIbI ocrarroButrnrcb Ha narz6olec coB0plxe}I:fLofi,m
o6u.rr,rpuori cr,rcrcr{e 4uyuepuof, n a rr e c r B o u n o fi cncxrpaJrbrroit fiflac-
ca$iixaqlrra - cllcrer{c MK t21. B nonray nrr6opa B HartccrBe crangaprnofi
I'{IICHIIO eroii: clrcrelrbl roBopI4JIr4 I4 ABa cJreAyroqr,rx Ba]r{Hbrx o6cro.grertcrsa.

a) Hpntcpr,u,r, rrcloJrb3yel,rBre AJrrr Hnaccrasrzxar{r4rr BBeBA [o crregTpaJrr,HbrM
HJIaccaM I{ HJraccaNr cBerlr}rocTl4 r erori cI4cTeMe, oc}roBaHr,I rIoJrHocTbIo Ha JItr-
HrJ.trX IOIJIOIT{eHLIfl 

- 
],IX BIIAe I4 OT}rOCI{TCJrbHr,IX 

'rHTer{cI{BHOCT.gX; 
IITO OTJItr-

rraer ary cr4crer{y or cr4creMbr (r, 11) [13].
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6) Cr'rcreua MK 71oc'rarotIHo IIaACiI{no yRrraa}ra c drorouerpnqec1ort crrcre-
tf'ofi- U, B, V , rITo Aaor Ilo3i\Ioil{l{ocrb ricrroopoAol'Bontro corocrar;,uflTb crol{-
TPAJII]HI,IO XAPAITTOPIICTI,IITI,I 3T]J3A B CI,ICTCMC MK C I{BOTOIJEIIIII 12, 1.2,26,27],

tr42 238 Halurlx aBo3A, AJru ltoropLIx Irxrclorcrr olpoAcJrcrrr,rfl Dr{Br,rBaJlerrr-
IrIJx lxt{pl'Iu prrAa JrtlHtlit [olJIoIr{iI{!1 rt, 

^Jrrr 
220 nlrercrcfl onpoAoJreglrfi c11e6-

Tp&JIrrrr6lx Jt,TaccoB r{ I{JIaCCOB CBsTr{r{OCTr,I D CI,ICTCIIC 1\4K, naamre r,ra pa6or
12, 26-28 l.

Sria,lrre.lruro 60Jrec cnornnrtri Borrpoc - nr,16op crarrAaprrrbrx BBcaA c Ao-
craroatlro rorllto r,I3BJcrFIbIlIi,I a6co.rtrcruttilItI B0JIIITIII1Iatlll. Ilpr,IriI,IHa DTI,Ix rI]y/I_
noctoi,i Bar{JrrorracTcfl B ocHoBHorI B cJrol(yrurqcxr.

Ilpnur,ro olpcl{oJrJIrt{s a5co,ttoi'nbIX B.r.rtr.rrrrrr ancs,q O r,r B rpr,rrono1{orplr-
IICCH}Ix[I{ X['JTO/.(alIt{ IICBO3I{OEtLI6LI3-3a l.}tIa.rr,t'rO.nl,nOr1 yAaJIeUTTOCTI{ DTr,rX
SIloBA' Cratr,rcrr,t.recl{r.{e t{JT046I orrp0AoJI0r{1,Irr a6conlorur,rx BcJl,Iar[r{ BBCBA
O lr B (na ananmaa Jrytl0r]6lx cxopocrctr rtlu co6crnorrHnrx 4nr.rixcur,rfi) rro3so-
JIaIoT oIIp0AoJIflrL JIIIIIIb cpOAIIIorc a6co;nloruyro BoJltlrrrr]ty (cpc4ur,rr,i napa.rr.nanc)
g.ua 4arrrroli rpy[Ilbr 3BJ3A, rrprrqcN,r c HOnoropor? 4o.ucli HeonpeAcJrcHHOCrr4
I{3-3a HocoBeplllclrcrBa HaIIrIlx sllaHrrfi o6 oco6onuocr.Ex rrpoorpauorBcrrr{oro
AB'IiItcllu.s ropflqrlx 3I]J3A u o pac[p)AcJIeIItIIII IIolJlorqarorqci,i l{arepr{Lr (noc.no4-
H0c rr0o6xoAr{r,ro AJrfl yrr,Jra },ro}r{BBOBAHoT-o rrorJrorqorrr,rn cnora). Zcuonr,ao-
DaHIre ,IHTcHcrrBtlocTcii lI clritrqcur,rii rrc]ItBBCBAHT,Ix .ur,ttrnii: Tartir{e HonplrroArro
AJIfl OTIPJACJIJtIt,Ifi I,IIIAt,IBlIAYAJ]bH6IX ASCONrOrirrrX BOJIT,IAIIIH 3BE3A..(ArrUr,TE
o6 a6coniorrrr{x BCJrr,rrrirlHax arJoa/(, rroJryrlaoN,rbrc rra ocrroBaFlr,ILr ua6.urc4eur,rrt
SarlIOHIIo- tr oAl{oBpJr[JIIiIo c[onrpaJTLrro-ABorlur,rx atca4, TaH]I{e rrcJrr,Bfl cqr[-
Tarb l(ocrarouno 6caylporlllbl[rt4 rIa-Ba IroyBepcrnlocrrt B rrrr{a.rrc o{rfc-nrr,rnrrr,rx
rcrrrOparyp aloa4 (n ocoSi:nriocrrr 3Bo3A o r,r paHrrrr-x 13) it pa4a Apyrrrx rpr,r-
'u'rlr. IfoeroMy a{bl cotIJIrI I}oarroiltHr,rtrf I,rcrloJrr,3oBarr, AJ]rr olpeAcrrc]irr.s r.rrrAr,r-
BrrAyaJrr,rrbrx a6conro:r,nbrx BJ,'rlzqlrrr anos4 o u J3 {artr npuHaAJre}r{trocrr,r 3Ha_
IIl'rrcrLtroro tILIcJra I4X It pa3Jrtlrlrroro poAa IIpocrl]arlcrRL'TlHbrxr rpylnupollrtarr:
o-accoqlraql,rflrl, raJrartTr{trocrtlrNl r{ ABlr}nyrqrlr{c-q cnorrJro}rrrrru r,r r. l{,

A5co;rrori*tc Be,rl[,rrr{r{bl ropflrlrrx Br]oBA, ,xol(rrqr{x B l{Ru}r{ylquccfl cr{orl-
JIOIII,ITI (lpyiruonrre rrapaJrrrar{c6r), l,ror;r.1 5r,r.rr, oupe4oJrcrrbr o6u.rnrrlr rlcroAotr.

iVlsr r,rcxo4rNr rr' roro, rrro paccrorrlr,rrr /{o rpyrrrrrpoBorr, coAep}r{arqrrx ro-
prrrltre 3Bil3.r{6l, nloryr 6r,trr, orrpol(cJroIILI 1Io c1loArrr{M a6co.riro.rrrrrll BCJrrr{lrHfl}I
3BC3A Harr60rT3C paHr.l,Ix crIllr{TllaJrrrrIbrx r{.rraccoB, BXOA'Irqr4x r arr.{ rpyIIulI-
poBItr,I, lroJrararr, rITo citJiI(U14cr a6co.nrouI6IO roJrfrllrrIIDr r{X nroryr 6r,r,ri, onpc_
AOJIOHEI CTaTIIorlllrr0Crtr.Ii{t,r rI jTOAanILI t29 ].

O4naxo lrp14 paccr{o rl]J}IIII{ raJIartTl]rrI0onr{-\ cr{orrJrenr,tii r,r O-accorp,ra4r.ri,i
HeJIsBE rrrrro]llrpoRarrr cJIJ/{yrorrl,lo tja?rtrroo odcronlgr6crBo. CorracHo BariJrlo_
tIoHlIIo Xu;rtrropa, ,l{iirorrcorra n .Hynnoca Ig, 30, 31 l, 4r,rar.pa,rM6r crronrp 

-a6conroura.:r BcJrtrq[IIa /{JI;I laJrartrrrrrocr{rrx crion.netrr,rrlt lr O-accoqr,taqr,rr,i paa-
Jrl'ItIIIoIo BollpacTa l{oJliltlII,I llxrJ?b pas.trr,lurtl,rrii nrr4. 3ro lioJr}I{Ho BErpair{aTI,c.rI
Ee roJrblto B o6l]{ci'r3Bccrt]oxf Sartrc yltJrorrolr,rrr ncsoft eopxgcr,i aracrrr r.narnoii
IOCJIOAOBaT0JILHOCTII D[paBO IJBopx OT IIO]lr\IaJtr)IIOTO [OJIOiI{eH],1fl, }rO Ir 13 TOI[,qro B cltotIJIcrII'r.flx pa3JrrrrlHol.o IJoSpacra BBO3/{br rnanrrori [ocJro/IoRarcJrbHocrr,r
AaHIIOTO ClenTpaJrbHoro ltJlaoca MoryT r,rrI?TL 3ax,r0T11o paSJIllararc[{tr0cfl cl]cll-
une a6conroTlrllc DoJrtItIntIr,I. Bc.[[.It{rra aroro pacxoir{Acrr}rr{ MeHrrctcrJ co crrerr-
TpaJlblrbrlr I{JIaccoN{ LI llocrfiraor rran6onrruero Brraqenr,Ls oltoro 1-3 n crrcx-
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TpaJlblrorl I,Irrrcl]r;ilJr0 l.i9-41 . Eonoc xroJroi\brc aBea/lr,r onaitbrrJalorcfl 6onee
cta6rrr'ur. fl cncru'pa.nburnx r,nrroprlairax 0!)-B1 rr G5 - M paa.un-lr{r{ n cpcA-
uux a6co,ruIortILIx rJoJIr4.rlJ,rrlax cxr0cr4 BIlc34 parJtr,rlrubrx .rlo3pacrol (rialn6pontta
Ittlsaua r,r l\{opraua t29 l) r,r BUC3A (uy.rrcrrolo) BoBpacra [9] onacbrsarcrc.tr ro-
p,EAIta oruu6nlr orrpe/(eJlerru.E olloArrr4x a6co,lrtotrrr,rx BeJrllunr arca4 rranuofi
nocJIeAoBaToJILIrOCTI,r AaHHOTO CrOnTpaJrr,IlOIO rtJraCCa.

floerouy cpol\rrr,re r{oltyJu.{ paccrorrH}r.s Ao raJrarirr,irrccntr{x crrorrJreHrrft r{Jrtr

O-acco4naqr,ri,i lroxrrro onpcAcJrflrL no cpcAur4lr a6coruorurru roJrl,rqrrrraM BBoaA

r;rarrrofi rocJleAoBarcJrbrlocrr,r (nnacc cBelr4Nrocrrr V) n cucHrpaJrbrlorr Er{rep-
uanc O9-81 r,r G5-1\4, a raxlr{c no cpcAnr,rnl a6contorrrr{r{ ncJur{r4rlar{ BBCBA

parllrI,tx orI0I{rpaJrr,11r,rx lrJraccoB Apyl'I,rx r{JraccoB cB0TI,ItrrocT-r,r (cu. o6 arou
[9]). lttr,, trro]rror\r 3arcr{ AJr.rr BBC3/t r,lrarrrroii rocJr0AoBar('JIr,}loorr,I cn0ri'r'paJrr,-

ublx lt.rraocorr ll1 rr notsir{c I,r /tJr.rl BCox ocraJlbubrx BBc3/\ Aarlroro crtonJroul,rfr r,rJIr{

accolu{aur,rr,r orrli(}l\cJtr,rTL t4IlAI,rRI,rAyaJtLUbrc a6co,l.rlo'r'lrr,ro lJL'JrIIrrI{EIJ (rrpra co-
orllcttcrli)/Iorl{ctl yltcro tIoI'Jrou(cIII,1fl ctrt)Ta).

Tartl,ru croco6olr, Ir rracrnocrrr, o[pcAoJr.flJr],rcL I,rIlArlBI,rl.tyaJILItbIc a6oo,rttoT-

rllJo roJrlrqr,rrlbr 3r]0Bl\ O n pa6orc [20 ].

f[nn qcnoit rracl'oRuqcl1 pa6orr,r r,r],I rpor,r3Ilcrt,r yroalucnuc xoAa nocJlc/{o-
BarcJrLuoc'rcii Ia-- III 4",1q BBCltl[, BxoA.ruqux u O-accorir,iillQ4rl, ro AI,Iarpa]INIaM
cfiorilp - 1r],rllr'txrarr r]c]"rIlrltrrrra 4"[a 10 accoqr'raqr'iii [32j. Brr.n paccnlorpel{
TaHir{O rjorpoc o liopN{aJrr,Hlrx IortaSaleJr.flx qBOTa lopflql,Ix BII03A pa3JILIq}IbIX

csorr,rrrocrcit B clrcrclrax CL 126, 331 rt fJ, B, V 12, 26]. Ero 6r,rro clle.rrarro'

u pa6oro [34 I. Hoxoropbro ubrrrollrr o'r'oi,i pa6olr,r 6],/\),", BoBr{o}Iilro, }IccltoJrLIto

rI3Nror{enbl R cBoro pcsyJrbrarou pa6olr,r o pacIIpcAoJICIlItLt ropfltiux 3llo3A

n6rrllu raJrar{rrlqecrrori nrocnocrr,r [35]. Ocrrotlrr,ro ]Ito BLIBo/urI pa6otrr [34]
oorarryrc.fl, rro cylqccrlly, rlcu3Lrcrlr1bllrrr: a) r cucrcrrrr,I lloprIaJIr,IlbIX rIOItaSa-

re.rreir 4ncra C1 u B-V ciroAycr BDcorr/i orplrqarcJr,ublo norlpaBlil't Itopnl\Ita

0':03-0:04; 6) rroprra.lrrnbro noxaaareJrl4 l(Bora 3BCB/\ 05-09V o;ii'ruaHor:r,r;

n) cuopxrr,rraur:rr Ia r,r orrracrr,r IaJ.r rrccnorrrlio Iipacuco BBCBI\ rnanuoi'i lrocJIe-

l{Olla'I'OJIbITOCT}I CooITBOTCTD}IIOIICIO CfiCI{'I paJIl,1lOrO IJOI(HJtaCCa.

C nolrotrqr,rc cuoco6a, onucanuoro B [35 ], 6r,i;rir onpcrl\eJICItbI I,I]I/it1BI,r/(yaJIb'

ur,ro a6conroTlrbTC) BCJu4{rrurrr Brr&ar}rrcJrbrroro rrrdcJra O- lr Il-ance/(, /(JrrI nouopblx
ulrororcrl oflpc/\oJr0r11,r.s enRllnaJrcFlrul,rx uu,rlllllr lluItl,.rii rrorJIoIqc]II,Ifl (Anfi 740

r,ra 238). ,7,(.nn rlocrn BBC3A, rlxoArrrqlrx n f[;rcl1r,r,r, a6cotrto,'urre r;clt,t.rttr.rr,r 6rtrlt
orrpo/\cJIcrrr,r corlnr0IrIoIrr{cl\,I lJraBIloi,i rocrio;iot}aroJIrrlroc'i'rl I\Jlrr sIrcBI( 6o.lree

rro3/IrrI,Ix, t1s11 [$, u fl.rrcr4ax t36,l c rlatrrroii nocJIoAoBarcJlr,Hocrblo I'IIaA

[31 ]. Ars 19 snca4, Bxo/lrlql,ix, corJrucl]Io B;raay [37], n rlo'I'oI( ]taccltolroa -
'I-o;rot1, a6oO;rIol..rrrrC BCJII{.IIIltLI 6rrtttt naatrr I,tB aTOIi pa6OTbI c He6oJIl,ruoii

nolpaBrroi,i:, 
- 

0":2, DLrBUalrroi.i yroltrcHtrclr ctrcrLt\IbI Holtr{aJlbllr,Ix llol{a3a-

TcJror{ r{Bora cor.JracHo [31r]. R poayJrLrat'c r\lbr LITIoJII,I B ualrcr{ pacllopn}I{O-

Ir[ILt ],rlil(r,lBrI/(yaJIrirr,Io a6coJrlolBbIo Bt'JII,IrlrtItbI 7r.nr 1t5 antalt 05-L17.
3rr,r 4arrrrt,ro ,rBr,TJrr,rcb r4cxo/\rroii ctrcr(;i\roii oralrAallrou a6corlorllr,lx Ilcrl4-

q-r,rrr BBoal( /lJrrr rrpoBc/(cIlLrrr rioJir,irrco'rBClHoiri cilcltr]raJIblloir nnaccr'it[u]iaqtr,lr

rollflrrrrx 3rJo3A rro Buoporry napanicTpy.
I4Cxo4gr,ro AagItLtC l;r,n 238 BDcB/(, IJIrI Iioropblx sn{cK)TCtI oupcllCJIcHLltt

oriBi,rBaJrolrrlrrrrx rur,rpr,irr,nnrrlrii lolJroIrlcrrI,rfI, lpIIncACrtIi ll TICRoI'i roJIoBI'IHe
.ia6t. 4. O6oelta.rcHlr.a ctol6qotl cJIcAyICIIIIe: l. Tcxyuquft HoIIcp.
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2. Houep HD (n rop.rrAxe BoapacraHrrrr B rrpeAeJrax Haiir{Aoro clexrpaJrr,Horo
uo4xnacca). 3. Haasaufle BBeBA],r. 4, Bwgwtran BrrayaJrr,Hafl BeiltrrruHa 3BeBAbr

za HD IIJrI{ B cl{creMe 7.5. Cuexrpanrnr,rft r(Jracc r,r rtJracc cBerr,rMocrr{ BBeBAET

B crrcreMe MK.
I4cxo4nrre a6corrornrre Berzr{trHbr gna 165 BBeBA npr4Boiltlrcrr n cro.rr6qe 6.

B cron6qe 7 yraarraaerc.s lraaBarrue rpynlupoBntr{, H noropoft orueceHa AaH-
Ha.rr BBeBAa. HaasaHu.fl rpyurrapoBox rptrH.rrrbr corJracHo t35]. B crol6qe B

trprrBeAeHa BeilI4qrHa Q (cr, o neft $ 6). Ocranrnrre cron6qr,r o6r,-acnnrorcfl rrr{}fle.
3aea4o.rxa BoBJIe HoMepa BBeaAr,r yHaBbrBaer Ira lraJrtrq[e rptrMerraHrr.fl
B Kor{qe ra6rtrr{br.

s 4. KJIACCT4OT4HAqI{fl IIO CrIEttTpAJIbHbrM ]tJIACCAM

Hau6o"rree naxtnrrft MoMcr{r n paapa6orne crrcrelrbr HJraccu$prxarlrlr4 - Br,r-

6op 4ocraroqHo HaAeifiHbrx r{pr{repr{eB.

,{na x.rraccn{raxaqnra BBeBA rro cler(rpaJrr,H},rM HJraccaM perueHo 6r,rno irc-
trOJIL3OBaTL TOJIT,HO OTHOIIIeHtr.fl SI{BI4BaJIOHTFIbIX III{pI.IH CneqIlaJIbHO nOgO6-
paHHbIx ilwtrufi, oAHa rra noropbrx ocna6enaer c y1\fer-rbrrreHr[eM reMleparypbr
a Apyrafi ycrrJri4Bacrcs. OcuosHrre [per,rMyrqecrBa r.rcloJrr,BoBaurr.s raxr4x or-
trouerrurt oueBuAHbt.

Bo-uepnr,rx, TaHoe orHortreHtre 14BMeHflerc.fl co c[eHTpaJrr,r{6rM HJIacco}I

BrraqLITeJrbHo cr4Jrbuee, arcM uuTeucr{BHocrb nanr4oii r4B arrrx lu:r.uft. 3ro cy-
qecTBeI{HO fIOB},rllaeT TOTIHOCTb nAaCCn{uHaqUrt.

Bo-nroprrx, BrrilflHrte ctrcreMartr{rrecl{r,rx ourn6ox olpeAeJreHr{x W^ orgem,-
gnx nuuraft lra roalllocrb orrpeAeJreHr{fl cleHTpaJlr,Hbrx HJraccoB BHaTII{TcJrr,Ho

yMcrrbrrraeTct{.

B-rperrrax, BJrr{.trrr,{e aQ$cxra cBCrr{Nrocrr{ B IruTeHcrrnrrocr.flx orAeJrbHbrx
nunlrii na olpeAeJreur{e crcrtrpairbHbrx rtlaccoB cBoAflTc.g H }rl{ru4}ryr,ry.

Brr6op rrtunft [orJrorqeHr4tr Arrfl rrcnoJrr,BoBaHr{.fl B RairecrDe Kpurepr4eB
cleKTpaJrbHoro HJracca [porrsBoAr{Jrc.fr cJreAyloqar,r o6paaorr. I/Is ncex nau6o-
Jree clrJrr,Hbrx .uur-ruii: HalnAoro pJrer{oHTa (oxo"ro 40 rruuwit) r aneagax 05-
87 (cuucon rrnnwit c*r. t 124)) gna qe.nefi HJraccrl6r4xa4wu 6wnm nrr6panr,r
TOJIbI{O Te IIILHITIII, ItOTOpLIe IOI(aBLIBaIOT AOCTaTOqHO OIIpCAOJI0IIHO I4SMeHeHI4e

zHTeHCr{BFrOCTtr CO CUeltrpaJrb}Ibrr{ HJTaCCOM.

flo4auarorqee 60rrbrxrrncrno nurutfi rronaaaJro or.rctnrrsblli e$$exr cBerr-
MOCTU 

- 
3ABI{CI4MOCTb I{IITE}ICI{BHOCTI{ TIIIHI4,I:{ OT HJIACCA CBETI{IIOCTI{ AJI'I AAH-

HOrO CneKTpaJrbHoro HJracca.
Ma rruruttir" Kalr{Aoro aJreMer.rra 6r,rna o6paaoBaHa BareM oAr'ra IrJrtr HecroJrblto

HeBaBrrcr4trr,Ix ttolr6nr-raqrfi. IIo46upaJrr4cb lrrirLrartrl rror{aBBIBaroqrle cxoAHoe

uaMeHer'rrle r{}rreFrcrrBHocrll co cfiertrpaJrb]rbrM ItJIaccoN{. O6paaonanue raxtrx
xou6nnaquft yN{eHbruaer BJrtrr.rrr{rre cJrytln;*rn * oruu6on B onpeAeJre}ILII4 W).

oTAeJILrrbIx m,runr,i rla ToaruocTr, orrpcAoJreHrlfi crreKTpaJrLHrIX IIJIaCCOB,

CuIacoH Har{cqeHHr,Ix xou6lruaqrit npuno4nrcfl B m6l. 7. O6oaua'reura.a

cron6qon orrcBnArrbr ra ne rpc6yrcr noscner'rufi.
3areu AJrfi BBeBA paBJTI{aII{rrIx HJraccoB cBcrlrMocrl{ 6rtru uocrpoeH6I

rpa$rnu r{BMeHer{r4.fl BeJr[qzHbr W^ Ann Ha]nAofi nont6ranaqura B BaBrrcz-

MOCTI{ OT CfIefiTpaJIBHLIx fiJIaCCOB. 3a OCHOBFTLIS rrp[,IHETrI CJIeAyIOqUe

166



I

Nil
I

I

II
III

IY

V

YI

vlI
YIII

IX
x

xt

XII
XIII
XIY

xv
XYT

XYII
XYIII
xIx
xx

xxr

XXII
xxrl

A.lrgrr,r uotrt lfprrlreuarrrrn

He II

om
N III

si nr

cm+oII
cm+or

Si III
NII

NII,OII
oII

oII
oII
Si II
CII

NIg II
I{e I

)
))

)
D

)

D

D

0,5 Q, 4542 + ). 4200)

I 3962

I 4379+I 4097

I 4116+I 4089

l, 4649

()\ 4068-72) + 2 (I 4185-89)

I 4575 + tr 4568 + ), 4552
), 3995 + )' 4631

). 3954-56
(). 441.5-17) 1- (i 4317-20)

2 ), 4641

r 4676 + ), 4662
)' 4128+)\ 41.31

), 4267 + ), 3920

], 44Bl
1,4471
), 4026
), 3820
). 4388

j,41.44+]' 4005

), 47t3 +)' 4I2L

),4438+r 4169
r 3965

Jln.e.nn I 4200- 6reuga c rusrefi
N IiI.

), 4097 - 6nes[a co cfia6oft rrtrHrrefi
tr 4097,3 0 II.

). 21089 
- 6nerga c IrecfloJrrnl{Mtr JrI{-

UI,IfIIAI4 O II.
EaeuAa rrecr{oJrr,Rrrx nvunfr, C III u

oil.
O6e RoM[oHeurr,r - 6nen4rr rfirJnft

CIII u OII.
]' 4552 lrcnp.trpyercfi c rrtrIrl4efi N II.
)' 4631 6ner.rlr4pyercn co crra6ofi fltr-

sueft Si IV.

j, 431,7-20 Bnrrroqaer s ce6s )' 4317,4
C II.

Enenga O II tr cna6rrx rznufr N II
u N III.

I 3920 - 6.nenAa ruunfi C II, O II,
N II.

Eren4a c He II B r{HrepBaJre O5-81.

), 40Cg - 6reuga co c,r,a6ofr, ntruueft
cH.

)' 4121.-6neuga c lt 41,1,9,2 O II n
), 41,21 o lt.

I4169-6.nenAa c O II.

ItJrarcc6I cJJo:l.rril{ocTr.r: Ia, Ilt, llI, IV u V. llonnlroroqr,tcJIolIIII;Io 3I}c3AbI

HrIaoooB oRerlrx{oor-td Iab L,r Il orrtoc.r.t;ru1,1(lu .1t Ia lrlr,t Ill lr ri Ib i'rlu III
coorBo.r.orBor.IHo, B BaIJl,IcrLMocrrr. o'f rrx a6cotLrol'rroii Be.lrrlr11411LI (CTOr6Cq 6

ra6t. 4). 9ncro ranl,rx BBoBA Metloo 10.

3a.rerr lra rlla+rlr.Hax 3anr{cr[\{o0'rl,r ]roJrr,rlrrritbr W} Iur.fl rta}Itlt,oii rtoll6trtta-
qtrrr oT olcriTpaJrrrtroro r{IIacca l(Jrtr 3]reriI[ ]{air{AoIO HJIaOCII CBOTIIN{OCTpI

lto rropi\{a;rtbnbIL{ TorIHar\,I (cpeilur,rlr urTlcucr4llrrocrrl}I I{oM6i,IIIaqI,Itt JUIfl /raII-
roro ctloI(Tpa.rrrrtroro nJr-acca) rrpocoAi,rJlacb rrJIarIIa.a IiplIDarI I,i3N{eIieIIrr.fl

BeJrlrqurlbr AaI{Hoit HoM6[[a]{[l,I oo crcltrl]arbIILIN{ nJIaccoM, IIa Sur. t-3
,qJr.s rrJrJrrocrpartrfirr cr{aBanrroro rrpr,lBeIlerr'6r rpa(bI4ltl,r r,l 3MclreI]ri.fl coqeral{r4ft

I []lc Ii, 0,5 ().4542+)'4200)1, V tC III+O II, ],46491 t't XI [0 lI,
2).46/t7l co crrerrrpoM rr cllcreMo N{t(.

.ll na-iccrsc nprirollr{cr} /(Jrrr o rrpcAoJrcrrllfl crlolllllaiIIriILIx ItJt a0coB 110/(6lr-

IlaJur.orr Tar{[o orrroruo]rr{rr nor{6[rrar(lrri,i r{B Ta6Jr. 1, xor:opr,tc IIoIiaaLIIJaJII{ 6EI

J\oorarorrr{o Hpyryro BaBl4cl4r{ocrr, or cncrrrpa AJIrr r]o3llo}Itllo 6o.rroo urlrponoro

Ta6rrraqa 1



I{DaAparlr-Ia, Of ; ripy}r(ri1r -flli r{pecrrrr{il-III:
rillecrurn c roqrioii - IV; r'ourrrr - Y.

q)ur. 2. To ure, uro
I{ealparrr - Ia, OI;

u Ea apur. 7, gnx coqeraHtrfl
fipyfi{Hu - Ib; Epecrunu - IIf;

rosrrt - Y.

v (c rrrl o rr, r 464e).
Irfocfl,rHrr c ro.rHorl-lVi



trHTepBaJIa
qxolrHbrx

B e,qctrrr n
Itpr{reptrfl,
TpaJrLl{OrO

I{HTCpr}aJIC

cnol{TpaJTLHLIX IIJIaCCOT. cnrlCOn }rCIIOJrr,SOBaHHr,IX rt.rraCCu{l,rra-
oTuouronrai,i n [peAcJrbr rrpr.rMerrr,Il{ocrr{ I{a}I{Aoro rtprlr0pl4fl [plr-
ra6,lr. 2, Snan <f > oarraqaer yBCpeHHyIo [p[Me]rr{r[ocrr, Aarrioro
auax <f :) - IreHaAelr{}rocrb. r{rc.ro Hpl{reprleB BaBI4cItr or crrex-
KJracca, Han6o,nrurce qucro Hpr,rreptreB, cBbrlrre 20, n cncItrpaJILHoM

og-R1.

t!r,rr'. 3. To lne, trro r4 rra {ur. 1, [jrrr coseraH[l ,KI (O II, Dr4641).
I{ra1palrr-Ia, Of; rpyxrul-Ib; r{pecTrrr(l-III; npecruHu o ro.rrroii-IY; rouxu-Y,

B cootnc'lcrIJI,rI,r c Err{I\{r,r Hpr,rrcl)rrlrln 6r,ura nponcllcrra HJracclidtr,rrrarllrx
BBoBA lro cnolirparr],]lbiM r{Jraccar{ B rropBolr rrpu6.unntr:ru,rr. IJ BaBrrcu[{oc,r'rr
oT cll0rtTpaJrrrllor.o LruTepBalra, I{ noropotry o'r}loctrT0rl 3R03I\a, }1 olt rMcJra

Jtu]tttir o r,l3BocrnblI'rl4 W\ I{oJrrrrrccTBo tr crroJrrr3oBalllrbr x Itpl,rT0p}rc]r /(Jlrr pa3-
JII4rrHblx aboa7q aarr,rorrro paaJrr4araercrr - or oArioro-Alyx Ao ABaAqarr,r uflrlr
HprrroprcB. C.rrcgyor yHa3arb crqc, rrro rorrnocrb onpo[cJrctlnrr crer{TpaJrr,Er,rx
I(JIaCCOB nO pasJIIIqEbII,r ItpI,ITCp[rrtr{ HCCI{OJIbI{O pasJrllqaoTCrr, rpr,rrlclr ]lal(c]r{-
Hocfl,! r{a}r{Aolo Aarrroro Hplrroplrfl Merrrcrcrr B rpoAoJrax LrrrrepDaJra ero
flplr\lcrlorru,tr, ylrcrrbruaflct, r( rpal]rrr1alr. 3ro o6yc;nonncrro ronr, rrro It r{patrM
rrr'ITepBaJIa rIpI4r\{ouLIMocrtr Itprrroprrrr DCJruarliHa W^ Lnn o4nofi uB ttolt6r,rnarplfir.
nxo4nrqefi n 4annr,rfi r{pr4reprrii, craHoBrrrc.fl r{afloi,i rr noorol\{y olpcAcJr.scrcrr
c rrcnr,uefi ToqHocrllo.
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Cuexrpam,nbre fiJlaccbr, uaft4eunr,re B peayillTare rrepBoro npu6nuxteuur,
nplrBeAeHbr n cro,n6qe 9 ra6,r. 4. CnenrpaJrbur,re HJraccbr rrepBoro upu6rrme-
r-Itrfl l,rbl I{crroJrbSoBaJIr{ SaTeM Arfl yToqHeHr4rr HJIaccoB cBCTI{}rocTtr 3Be3A.

{,ra eroro 6rrna uocrpocHa AI{arpaMMa trBMeHeHr{.rr rroJrycylmr tr4l^ ttwrtwit
H..+H,

BoAopoAa ff B BaBtrcuMocrrr or clenrpaJrbr{oro RJracca[epBoro upu6nu-

llteHtr.rl AJIx BBeBA, orHoc.flnlrrxcf r( paBJIZqr{brM HJlacca}r cBerrrr{ocru. Ha gtoii
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'@ar. 4, Couoctasreutre crer{rpaJr'Hbrx HJraccoB Broporo ,rrrurl*.r, , ("t;:ry^{^)
co ctrexTpaJrr,HsrMr{ r{JraccaMrr B ctrcreMe 1VIK (a6cqucca).

.AI{arpaMMe BJItrflHUe rreTOqHOCrrr B CrleKrpaJrbHOM r{Jraccc }ra oqerrHy HJracca
cBerrrMocrr{, xoropr,rft Mo}fier 6srrr, oupe4eJreH rro BoAopoA}rr,r}{ Jrprnr{.flM, cBo-

.AfrTctt fipaxTtrrrecxlr rt HyJIIo. Ha ocuonaunn arofi ArrarpaMMr,r, [oKaBr,rBalorqefr
..AOBOJIbHO XOpOIIIee paSAeJIeH[re 3Be3A rra HJIaCCbI CBerr{MOCrrr B 3aB}TCnMOCTU

'or lrlrrelrcrlBrlocrl{ BoAopoAHbrx ilmnufr., 6rrnrz yrouner-rbr HJraccbr cBerr4Mocrtr
trpr4Meplro gln 70% BBeBA.

lloc.ne aroro 6r,r.uo [poBeAeHo orrpeAeJreHr4e ctrexTpaJrbHbrx HJraccoB BBeBA

Bo BTopoM uplr6nnrxeuur,r. flocue4oBareJrbHocrE, olepaquft npu aroM Tar(a-fl )Re,

HaH r{ B CIyqae flepBoro trpI{6ru]HeHu.fl.
Ha $ur. 4 w 5 ilpeAcraBJrerlr,r rpa{uHri colocraBJreHl[.fi crrel{rpaJllHr'rx

HJraccoB Broporo upu6nuxteuun (op4lruara) co clenrpaJrbHrrrrrr{ KJraccaMr[

.n ucxo4uofi cr{creMe MK u repBoro npu6numeuat (a6cqwcca) coorne:rcrBeurro.
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tr4s couocranJrcnl,Ifl {r,rr, 4 rt 5 ll,r/truo, uro y]Itc B cJryqns rlcpBoro upn6Jrll-
)Itclrlrfl, rro-BrrALrt{ox{y, llocTlrrrlyTa TorrrlocTI; ItJIaccLl(brlI{aIu{lI, Aonyclta0l'Iaff
rorlrrocrbro oupeAeJrerrr4a lz[, oT 4crrslfi,rx Jlrrrr'rit, o6paeytouqux ItJraccl4d)I4I{aq[OII-

IrbI0 rtor{6r'r11ar{ilr,I, ?aI{ Irarr col.Jlaorl0 cIIOI{rI]aJrLHbrX HJTaCCOB rrepBolo
r{ R'l'OpOrO II])r,r6Jrrlir{O]{r,rfl ortaBr,rBaOTCtI o(rcllb xopolrllrll. v;ne u pOSyJlLTaTo

frol)Boro IIpr,r5.rr]r]rict]r4..fl lrhr oyIII0cTB0lrl]o ylferl E xrtlJU'l. o]xl,I6I(I,I B OIIpOAOJIC-

Hr41,1 Cnort1pa,rrr,Hbrx riJraccoB rlo cllarjlroHr,llo c cI,ICTOIIOii MK, OCIIOBalrlOi: Ila
rJIasOrrcprr6r,\ oqcltnax rrrrrOJrclrJJFrocroi,i JrtIlrI,lii.

,I-[,,rn rtarrtl(o-ii 4anlroii 3B0B/{br I]aBJrnrl,Ifl orAoJtLrrbl'r orrpc/(eJrcrII,Ii,i crrott-

TpaJrbrloro rtJracca IIo pa3Jll,rq]rrrrnl nprlT0ptlr{[1 I] oJIyrIac ilopBoro I{ Iilopolo
trpr,r6"ru,rlrt0rl4fl or{aBrrrBarorcfl rrpar{TIirJecltr4 o,qLIIIaltoBLrr{I,I. 3ro oBrlauacr,
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rITo AaJIbIrefiurue uplr6JrI,rlI{cHLrfl rISJIrIlIrrr{, TaH HaH yIIot{flHyrI{e pa3JII4rrII-rI

o6ycnonlcubl yrrte B ocHoBHo]I c.ny.raiirmruu oruu6Har'rtr R oflpeAcJrenrrr{.
Ha Srnr, 6 u 7 upuncACIrbI rlcJrlrtrr{rrbr AByx HJraccr,lSnnaqr.rorurr,rx oruolre-

nu.ft, Itplrropncr I u 60, a BaBucl{Mocrrr or crrexrpaJrr,Horo HJIacca B crrcrel\,re

MK (nyrcnoe uplr6nnntenuc) u cler{rparrbHoro r{Jracca Broporo uplr6nr,rxre-
uua, I'pa{uHtI nocrpoellbr roJrr,no no BDCBAa},r, cflel{rpaJrr,rrbre I{JraccrJ I{oro-
pblx otrpcAeJrrrJI[Icb Iro ]recrtoJrr,Itrrr,I Hprrreptrflrr. Conocrasneurre JreBbrx D.
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Our.5. Conocrar.lentre cner{rparLr{Lrx rrJraccoB Broporo rpn6;rr.rxeur,rlr (opgunara)
co clertrpaJrr,urrNrr{ riracca}'rr{ rrcpBoro rpn6llrxeoul (a[rcqlrcca).

npalJllx IIOJIOBT,IH Ila Ita?r{AOII llrrCyrrti0 yI{a36tDaeT Ira To, rrTo B pcSyJrrrTaTe

ItJraoCildrllItaql,Irr, IIpoBOl{crr]roii riarrll, o]nlt6nr,I B orrpol(OJreurrrr crronrpaJrbrrbrx
HJraccou 3rrarrl,IToJIslro ynlolrbrurlnucr,. 3To rroArBopil{Aaarcri . oqoul{oii BoJrrr-
all,rrr cp0Arli,Ix BcpoflTlrbrx 0r[116on orlpoAoJrorrrrrr cfreHTI]aJlbrrLrx HJraccoB rJo BTo-

porl [p]I6iluirt0rrrll4. MtI usr.rrtc;nr,r"rrj,r cp0A]ruo llcpo.rrTltbrc orxr,r6Hr,I B onpoA0Jre-
HI,.III C]IOI{TpaJIrrrrblX HJIaCOOB AJlrr 3BO3I( B TpeX r,rrrTOpBaJraX CfrCrtTpaJrbHbrx

I{JraccoR. Ilpr,r paccrrorllcrr[u rfr,rr. 4 u 5 BlrAr1o, rrro orl]li6fia olpeAefleHr{.rr
c[errrpaJrr,lroro HJracca (rrrparrtenuan n pae6pocc orAcJrrrrlbrx onpe4eleulrft

a
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cucnrpanr,nsrx HJraccoB AJrfl 4annofi BBeaAr,r ortoJTo cpe4uero) BaBr{cr{T

or crleHTpaJlblroro rrlrrepBaJra. Cper4uue Bepo.flTlrr,re orru6nn AJr.[ cflexrpaJrb-
HbIx r{rlrepBailos O5-B0 u 80-83 paBrrbr coorBercrBeuuo *0,17 rroAfiJraccal
(51 aaeaaa) n 10,1,4 (85 aneaa). .(;rx cneHrpaJrbHoro ulrrepBarra 85-87
ourlr6na rpilr,rcpHo BABoe 6onule I{ paBua +0,28 (42 aeeagnt). Vseflu.rcnr.re
ou[a6xr o6ycnonneuo y]reHllleHrreM qlIcJra Hpr,{TeprreB B rrocJIeAHeM r{HTep-

BaJIe Ir, npoMe roro, TeM, rrro rrplr [epexoAe or ?r]rrepBara B0-B5 ft r{}rrep-
nary B5-B7 npoucxoAlrr rralreHeHr{e HaHJroHa reMnepatypuoi,l [rxar]br -B rrHrepBaJre B5-87 orHocr4reJrr,Hoe yBertrqeH?re reMfleparypbr Ha oArrH

cnel{TpaJlbHr,rri uo4xnacc [p?IMepHo B ABa paSa MeHLrue, qeNr B r{rlTopBaJre-

80-83.

s 5. orrPEAEJrEr-rI4E ABCOJTTOTHbTX BEflI4qr4H 3BD3I

ilpn nrr6ope HprlTepr{eB AJr.n orrpeACJrerrz.a a6conrorn},rx Bertrrrr4}r BBc3A

MLI BCTperr4Jrr4 BarpyAHelril.fr cJreAyroqero IIopflAHa.
llwnan BoAopoAa tr reJrlr.fi rroxaabrBalor orprrr{areJrrnuft e{{eHr cBerrri\,rocrr

I4 IJIaBHO I43I{eHflIOTC.fl CO CIeHTpaJIbHLIM I{JIaCCO}I B UByqaeMOM EIITOpBaJIe

cI]()HTpaJIbHbIx HJraccoB. Eolr,runrrcrBo ]r{e ocraJrr,Hr,rx ttwttttit IIOHaSLIBaeT

clrJrr,Ho Br,rpa)fierrlrFrfi uonoxt[:re.nr,nrrrt a{SeHt cBerr4Mocrrr, oAHaHo BaB[rcu--
uocrr, trU, lu:avfr. or cner{rpaJrbnoro r{Jracca (reruueparyprr) ranme orreHb.

crrJr-rlra. flpn nrr6ope HprlreprTcs uo a6corroruoft Be[[rrr4He AJrfl rroBErrrrer{rlff

Torruocrll lr{cJlareJrbllo 6pat, oTrrolleHr{,fl llwunir, lloHaBr,IBalorqr4x orprrr{areJrb-
nr,rfi u rroJrolr{rlTeJlrHrrfi aS{exTbr cBerr.rMocru, Oguaxo xapar(rep r{BMeHeHrrfl

c rcrN{rreparypoii nuunrt DoAopoAa tr :reilLrtr, c o4nofi cropoubr, tt ltr:r-ufi. [porrflx
aJrel,reHroB - c Apyrofi, cruruHoM paaJrrrqeH, floeronry He rrpeAcraBJrflJrocrr,
BoBMolr{HbrM fuo4o6patr cxonrxo-uu 6y4l yAoBJrerBoprtreJrr,}ro or}ro[re]r[rfl
trHTeHculrnocrefi nrzurfi BoAopoAa ulru relrru-fl H JIr4Htr.fiM npoqux arcMclroB:
TaHrrM o6paaou, .lro6r,t arr{ orlrolroH?Ifl MaJro r,reu.flJll{cb co cueiirpalsnrrm
H.lraoooM.

Ilocne r{eJroro paga upo6 MbI ocra}roBalrucb Ha cJreAyroqrrx rrptrHr{}rflax
rsr6opa Hpr{reprreB AJIfi olpeAoJrerun a6coruornrrx BeJrr{quH BBeaA.

a) Bogopo4r-u,le ilr,trturtr 6r,tnr,r r4crroJrr,BoBaHsr AJrfl orrpeAeJreHtr g a6co-.
Jrrorr-tbrx BcJrr4rrrrH BBe3II I{elocpeAcrBeH}ro. Becr, zccJreAyeM6rft raurepnan
c[er{rpaJ]bHbrx fiJraccoB or 05 lo R7 6wn paa6rar Ha BoceMr, orAerrbr.rbrx
yaracrttoB, B upc4enax I{a}It[oro ysacrr{a crpor{Jrac.6 eArrHa.rr BaBlrcraMocrr.

ofipcAeJreurlrrx xom5nrlaqlrrt nogopoAHbrx rnruutt or rrcxourbrx a6corrornrrx
BeJrr4arlrH BBoBA, nprIDeAeHHBrx n ra6r. 4 (cron6eq 6) . Br,rnu nrr6panr,r
cJreAyrouue qerlrpe noM6rauaqur4 RoAopotrnrrx nnHrzri: IJu, 0,5 (FIr + FIs),

]-17 -] H", Ilc + Hr. * H ,,. Vqacrnu c o6lqlrMn pegynqrroirrrr,rrtlr,r HprlBr,rMr{

ynaaallr,r r cton6qe 4 ra6n. 3. Bparr Hou6rauarlnw ua 6onee Bbrconr4x
rrJreHoB ceplrrr Barr,uepa He r{Merro cMbrcJla tro EByM [pr4qrr]raM. I{a.rr,rrlaro-
rqecc.E AJrfl Bblcoxr,rx lroMcpol ttwgufi. trarrolHeHl{e r(pEIJIEeB B BBeBAax Htr3-
HI{x cBerlrMocrefi gnaqlrre,nuro yMerl6rrlaer HaxoAr{MbIe onnrr4BareHTHbIc

Irrr{pr{r{br, IroaroMy paBJrr{qr{.rr B I4HreHczBHocr.Ex lraHnii Bo[opoAa AJ]fl
sBeBA Bbrcoxr,rx r{ Er{Bnux cBerrrMocreii oqenr,6ucrpoyner{brrralorcfl c pocroMr

+roMepa Jrrrlrur{. Vine uo trHreucr{BHocrrrM Jrr4rrrlfi H'2-H,, TpyAHo paaAe-
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Jrl{rb SB0BAIJ I{JIaccol c]lorl4Mocrr,r IIl i,r V. ltpoue roro, /Irfl Brraqr,rrcJrL-..
Horo 6olltttl,t tIcrIJa IICcJroAyoMrrIx 3BeBA lrc ur{corcrr olrlleAeJrclrtrrl [r7, ;rur,rnr,ui

copi{il B anrr,repa c Bbrcor{r,rMr,r rlo[{cpar{[.
'fartuu o6paatllt, rto ]lolopoArrrrlr,r rl{rll{flM MrrI l,rNroilrr Boir},ro}HiIo0r.b lrpo-

B0cr14 l\Jtrr ltalnTloii 3B0llltbl lte 6orec .rcrrrllcx oT'ACirr)rrrix oirpcl{enoureii.
a6co;rrcrr'r oi,i Bo Jl,ruil rlrrr.

',-t/,0 /,0 2,0 3,0 4,0 ,t0 6,0 z0 8,0 9,0

4i(H, + 7,', ,

(Dur'. s. 3as[cul,rocrL coqerarrfirr 0,5 (rr1 -f II6) or a6corrornoft BeJrr{qr{Hr,]
AJrfr ]la3Jrrrrlur,tx r.lHTepBa"rloB CIIcf(TpajtbIItr\ I{jiaoooB.

1 - o4,5- 06,5; 2 - 99,!- Q8,?;,r _o-a,b- oe,5; 4 - oe,5 - 80,0; r_ rr0,0_ lll,0;
6 - I]1,0 - B.:,1; z _ tJZ,t _ ll3,2b; 8 _ lJB,25_ ff ,O.

LIa r[r,rr. 8 npunc4clt6l cl]eArrr4c 3aBr{cl{ilrro ctm W^ Airfl corror.11r,ra 0,5
(1lr + Ila) or a6conror,oi,i rrcJrrrrrrrbr BBoBAT{ )\il, p^BJrtrrrr,rx yrrao,rrron
LtccJrcAycNloro lIrrTcpBaJIa cIIc.ttTpaJrbrrblx ItJraccoB.

6) Mr,r ootlJr-t'I qoJrocoo6pa3rlblr{ uoo6lqo Iro rrcrroJrr,BoBarL "rr4rr ru rrcit-
TpaJIbIloI'O fcJlr'Ifl /(JtrI ofipcl{cJl0lIIrrI a6cotrlo:rtrurx Bc,rrnqrpr aRc3i( 11o CJrcll)rlo-
nlulr coo6pailtelILIflN{. IIpatt:t'tr.rcclur irco Jl,rrrr{r,r. r.cJurfl rre Iloria3618aIor Ba-
NIorItoro e{rfcxta cl]erlrtMocrrl Il crexrpaJrbrrbrx l{nroltBanax 05-Og u lJ3-'l17.
]l rlllTopllaJre irte clcl{rpaJlrrrlr{x rrJraccor O9-lJ3 oco6cnrrocrn ,rBrrc-
llcHrlfl,nanlrin foJrl{fl co cucltrpaJlr,Ilbl}r I{Jraccorr I,I ltJlaccor,r cBctll}Iocrfll IIa-
clloJrLIto cJIoiI{IIbI tr cuoco6pa3 tJlt, rITo BacJry}i{rrBaIor clcql,raJIr,rloro l(0TaJtl,-
HOIo If Syrlelut.fl (" rIC[o.'II]l]oBaItl{Oll clrcltl'paJIrrrIlix ItJIaCcOB r{ crCrlrllocrcii ,.
ONPEI{EJIEI1IIbIX NO I{PI,{TCPIIflII, IIC 3AI]IICflLq,IM OT NUrir,rIi IOJIII'I.

L I ;)



n) 13 c",ry.rae .rrr,rur,rrl ocr&,rrr,Hbrx DJr0lrcrrroB c rrBHo BbIpalI{oIrHbIM IIoJIo-

,r{r,rreJrr,Hr,rM o{$cnrou cB0rr,rMocrr{ trrrr r}brrryiltl{cHbl 6bIJrtr rar(}I{o rIcrroJIIrBo-

BaTb B HaqeCTBe Hptrrcpr,rcB lro CBCTuITOCTII a6COJIIOTHbIC SHaq0IIlIfl I,II{TeH-

cuBHocreri cflcqtraJrbHr,Iu o6paaou noAo6pal]Hbrx coalera]I]Itt .nI,runir.

Co.rerarrurfl lrtuuii, roxa3r,rBaIou(rrx 3aBrrc[]\[ocrl I,IIITeIIoI,IBIrocrtr or a6co-

Jtrorrrorl rJoJrrrqr,tHbI BBCBIUJ, no46Ilparilcb raIt, aITo6bI oIlIr ro IloBx{o}It}Iocru

Melbrrre Bal]r,rceJrrr or crrcrtrpaJlrrnoro rtJIacca. V71arocr, uo4o6pars lIocltoJll,Ito

rar(lrx coq0rarruii, rioropr,ro ltoBoJrr,rlo cna6o ucngJrI,Icb co cnoltrl)aJrbHr,IM

r(Jraccot\f BB0BALI Ha llporft;liull]Itl Ao rpcx ClroHTpaJrbllbrx rloAltJraccoB. O4nano

BCrr0AcTBr{e pasJlt{arlloro xapaHr0pa !r3rrcHeFrtrfl l,tIIr0IIclrBI{ocrcii .rilrulii,i co

cncItTpaJIbIILIM HJIaCCOI{ AJIA 3tJ03A pa3.rIrIqHI;IX I{JTaCCOB CBCTI{il{OCTTI 3TI'I CO-

qcraHtr.fl rrcJrLBfl 6r,r,no uo;rnoCrLIo oCRo6oAlITr, or BJTI,IETII{-FI cncKTpaJrLHoro

KJracca. iloarouy [puurJrocb 6parr cqo 6oJIco y3r{rle yqacrltrl cl]oltrpaJIEI.Ibrx

HJIaCCOB, AJIfl ROTOpbIX I{O}I{1IO CT]IOIITL I'I UCIIOJII,3OBaTL eAIIHbIe saBI'Ic1'l}'IooTI'I

tseJlilarrrrr ua6parrrrrrx coqeranraii .rr,rrrrii or a6conrotlrbrx BcJruaIIrH crarlAapr-
Irbrx 3BC3A.

Ilplrugrr,ro Coalerall[fl C ynasaHt{c}r IIpcACJIoB I,Ix rrplIrICIIlINlocrl,I u 4po6-
IIOCTtr yrlacrltoB c eAlrrrbrr{u pcAyltqfiollrrbILILI HpIIRbII\'II,I nplIIlOA.tItC.n n ra6l. 3.

I{.an rr,r4no us ra6nr,rqrr, oru rtprrrrepul,I rIpI{r{eHLItlIbI c Iro6oJrLlitlNlr,t xo.nc6a-

HI{rIMII Jlltlllb Il ctlg11rpaJIb}roM rllrrepRaJIo OB,B-112,0.A"r, sBiillll cflo6-

TpaJrr,HLIX I{JIaCCOD 6Olee panrU{X, II0NI O8,8, u 6O.ir0e rrOS4Hrrx, uUxI 112,0,

a6conlorrrr,re Be,[lrquHbr Br]cBIt olpc,L(cJrrrJrI{cr, ToJIbr(o uo JIr{}tu.flNr IJo/{opoAa.

Ha r!ur.. 9 upunc4cur,r AJr.fl nptrlrcpa pcAyrrqlrorrlrbrc nptrBr,ro AJra orpcAe-

JlcHlr.fl a6co.nlorrrux noJrr{aM}I 3Bc3A no ItplITopI'IflNr A, .II, r'i tr4 ns ta6.rr.3.

Ta6ruqa 3

ou"- I

suase- |

"ro 
I

Coqerattllrt rttltrttf
ua raor. 1

1)a3]Iererrrre IIa II]IToDIlIIJILI c e,r(lrtLoii
l,cJ(ylil(llolllloii Iil,rlBoii

A 1,5(III) + (IV) + (flI) O8,75-O9,75 O8,75-O9,00-O9,50-80,00-80'50-
(m)+ (IY) + 1,5(\rII) 09,75-81,50 -81,00-81,50B 1,5(m) + 0,5(VII) o8,?5-oe,75 o8,75-oe,00-oe'50-B0,00-80,50-
(rrr) + 0,75(\rII) 09,75-81,50 -81,00-81,50B 1,5(I\r) + 0,5(vII) 09,25-80,25 09,25-09,75-80,25-80,75-81,50
(nr) + 0,75(flI) 80,25-81,50

r (IIr) + 1,5 (YIII) O9,0 -82,0 09,00-09,75-81'00-]12,00

,q (t\.) + 2(VIII) oe,5 -82,0 oe,00-o9,75-81,00-82,00
E 1,5(III) + (X) 08,75-81,50 08,75-09,25-80,25-81,00-81,50
Er 1,5(IlI) + (XI) 08,75-81,50 08,75-09,25-80,25-81,00-81'50
3 (IY) + (X) o9,5 -B1,5 09,50-80,00-80'50-81'00-81'50
tI (rv) + (xI) o9,5 -81,5 Oe,50-B0,00-80,50-Bt'00-81,50
H (Y)+ (flr) oe,s -B1,5 oe,50-80,00-80,50-81,00-Bt'50
Jr (Y)+ 2,5(YIII) o9,5 -82,0 09,50-80,00-81'00-81,50-82,00
M lI^ 04,6 -87,0t1H 0,5(HT + H;) 04,6 -B7,0 o4,6-o6'5-o8'5-oe'5-80,00-B1,0-
o u', -p rr, 04,6 -B7,0 -82,t-83'25-87,0
I] Hs + H1o + H1l 04,6 -87'0



-7,0

-0,u

-,r,0

-4n

-Ao

-2,0

09-09,2r

.u,
-20

- 6,0

-.t0

-40

-40

-2n

z,t) lt)

840-80,5 80,t-B/,0 810-B/,[

2,[ J,0
0

-40

-€,0

-40

-{,0

-40

-? ,)

Ozr. 9. llasltcuraocrr, BeJrrrqrrrrr coqerasztt A (r), A @) u W (a) ua ta6r. .B

or a6conrorsofi selraqznr,t Arfi paarr.rquLrx ctrexTpaJrr,Er,rx trETepBarroB.
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-6,0

-40
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-10

-2,0
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o
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tl0
tDrr. {0. Conocrannenfle a6coilrorHr,]x Be;Itr-
qIIII, rrafiAeErr],rx ilo JrIlHr{flM BoAopoAa tr nll-
HIIffM trpOqUX AJTeMeETOD, BO BTOpOM trptr6flU-

,r(eErlu '
qepuue fipyH{firr - sBeBAbr r Cas l.r P Cyg.

//tr
-8,0

-/, u

Cpanneuue rrcxoAHrix Mavrs crorr6t\a
4 (Hy;renoe trpl,I6rrrfienl4e) t 1l'I -aro-

poro rpu6nuE{er{nfi.

0)llr.11
6 r'a6"-r.

.*e
So-

o-oP&* o

,#"
&fl95

&u6'

^o oo8u

@w,e

.Ed 
&

-an

-c,0

o0

(Dur. 12. Cpanrrcuuc t1

-6,tJ '20 -8,0
MT

rrepBoro tr BToporo trpa6nrrrr(eutrfl





Oupe4cnenue a6corrorubrx BeJurqulr BBeB,q ilpoBoAl4Jrocb rlocJreAoBareJlb-

rrr,rMtr uprt6nunreru{rrtrrr{. Or4ennnr,re onpeAeJrer-rl4tr a6co,nrcurrrx BeJItrqtrE

M zneag, naft4ennr,Ie rro cpeAHrrM BaBlrclrMocrnu ra6pauublx coqeraHuit t:r.-

Hr,rfi or trcxoAl{brx a6conrornr,rx BerltrrtrH, ycpeAlrflJll,{cb. flpu ycpe4HeHau

olpeAeJlcHtr nrr M ruo BoAopoAHbIM [rwurvflM rrplIAaBaJIc.rI gnofiuofi Bec tro

cpaBHeHr{ro c oflpeAeJrcr.rlraM}r M tto iItrHZ.rIM rrpoarllx oJreMeHToB.

,{6co;rrornuo BeruquHEr rrepBoro npu6nzxteurl.fl I{crloJIl;BoBaJrllcb BareM

AJrrr rrocrpoeHrlfl pcAynql4oHHbrx npEBbIx Broporo upu6lunter'raa.
Ha Srr. 10 upune4eHo corrocraBJreHtre a6co.nrornr,rx BeJII{qr{}r Broporo

upz6ruxror.rua, nafi4enHr,rx rro Jrr{Hr{-ffM BoAopoAa (couerauun M-I] raa ra6r. 3)

/Vn

-8,0

-6,0

-20

-G'
c

-d0

-tt nl-'f 0,0 /,0 2,0 3,0
Hy*H6 HynHa

2 --2

@trr. 1ll. llanircnuocrr coqeraflufi 0,5 (I-IT f H6) or rrcxoArrsrx III nz crott6qa 6

ra6r. 4 (c;rena) u M aroporo rpra6nurxeuur (cnpana) gra ctror(rpaJrr,Eoro r4E-
repBarra O6,5-08,5.

u Jrr4ur{flr,r flporrr4x aJreMer-rroB (couerauua A-iI na ra6n. 3). Vxroneura
or oAHoBHa,rHoft Sasucrrtr{ocrrr He rrpeBbrrrralor i015, Ba tr{cr{JrroqeHr{eM He-
cr{oJIbKI{x BBcBA. Bce anea4rr, rroHa3r,rBarorq[e 6orrurrae ]KJro]reurrrfi or cpe4-
nefi. rlurtww na Srr. 10, nnrarorcfl rrexyJrflplrbrr{rr: BBc34al\rr4 I3c, anea4auu
c xapar{repl{crllr(aMrr rlrua P Jle6e4x rt r. I\.

Ha Sur. Ll a 12 [pr{BcAeuo cpaBrreHr{e cpcArrnx a6conlortrnrx BerurrprH
Broporo npn6nuflteulla (op4lu-rara) c ucxo4ur,ruu a6colror]tbrrr[r BcJrLrrrI.IHaME

(a6crlucca) ra a6conmrnbrN{rr BeJrI,IrrI{rraMr{ ncpBoro upra6rraxreuun (a6c4wcca)
cooTBcrcTBeHHo. A6corIoTr-rIJc BcJll{arrlHbr Bo BTopotI npra6nnrneHr,rr{ He3Ha-
alrrTeJrr,Iro oTJIr{qaIoTCfl oT TaxoB},Ix ucpBolo upu6nranreru{q. l(aH I{ B cJlyqae
crrexrpaJrr,rrbrx nJraccoB ($r,rr,4 u 5), aro cBr{AercJrEcrByer o rorvr, qro cnyuaft-
ur,re otuu6nl[ B ]I0xoA]rr,rx a6conroTr.rblx ReJr?rql4Hax ,rHAr.rBr4AyaJIbHbIx SBesA

cBcAeHhr r{a Hor y}r{o B peayJrrrTare ncpBoro rrptt6lwtxe-trua.
Ha Sur. L3 w 'L4 rplrBel(eubr BaBrrcraMocrr4 coqerarra 0,5 (Hr*Ho)

or mcxoAHblx a6corrorHr,rx BeJrrdarrru u a6corlorHr,rx BeJrLrqr4H BToporo trpE-
6nvtuenux uJrfl c[exrpaJrbHbrx rrHrepBaJroB 06,5-O8,5 n F_2,1,0-83,25.
Sna.rurenruoe yroqHenrc a6conrornlrx BeJrrlqr{}r orreBr4Arro.

179 t2s
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@ur. 14. SasucflMocrs cotterar{Erl 0,5(H"{H;) o'r rrcxoAtlttx M (sawty) u M
Broporo DpafiJrtrrr(etlrx (naepxy) gnx cn'extparbHoro uurepBaJra 82,10-83'25.
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5S 6. CPABHB}II4E C I{PYTIIMI4 CI{CTEMAMII CTIET(TPAJII,II6IX KJIACCOB
II AECOJIIOTIITIX BDJII4III{H

fIo;ry.lenua-fl HallIr crrcreMa crlefiTpaJIElrLIx I{JIaccoB lr a6corlornbrx Be-

Jrr{artrrH (nropoe rrprr6Jl]I]fiel{r,re), ta6n. 4, cror6qrr t0 w 2l ,6r,rla cpanuena

c cr{cTeMaMrl ApyII{x aBTopoB, ocHoBaHHbIMI{ Ha KOJItrqeCTBeHHbIx onpeAe-

JIEIILIflX.

Mr,r cpannuJrr[ BbrBeAeHHbre HaMrr cfienrpaJlbHbre r{Jracobr c peByJr},TaraME

Branr.snrca [16]. CpasneHl{e upI,IBeAeIIo }Ia {ur. 15. Cornaclre onpe4eneuzft

oo &o
oc@

@qgo

ooo
o

oo
oo

o

07 08 0t
.[npult. l{onoutof

@zr. 15. Conocrasneuue oflpeAe,lenrfi cnentparr,uux RJraccoB
Bo BropoM r'pnl,nnx.eauw a onpegeneuufr ctrexTpaJrbulrx

r(JraccoB uo Brnrnncy.

BrroJrrre yAoBJrcrBopureJrr,Hoe. ,{,oe auauureJr},Ho yxJloH.flrorqr{ecfl BJreBo BBoBAEI

B Crrer(rpaJrbHorlr Er{TepuaJre 81-82 - anea4rr Be. o6parqaer Ha ce6fl Blji.fr-

MaHrre yBeJlurreHr4e paa6poca AJrfl 3BeBA crrer(rpaJlbHbrx HJraccoB 6onee uoa4-
HIX' aIeM 85.

B pa6ore [2 ] upe4no]r{eu MeroA onpeAeJreuz.rl cnenrpaJrbHlrx HJIaccoB

3Be3A HJraCcoB CBerr{Nrocrr4 III-V IIo HoM6trHaq[[ noKasareJreft r{Bera -
BeJrzrrr4He Q, oupe,4en.rreMoft B BEAe

8,,
Q: (u - B) - (B -V)." (B-f )

ltoa{:{zqraeur trepe4 (B -V) - orHolrreul4e rLB6bIrKoB rlBera Ep-01 u
Ep-v1- onpeAeJr.serc.fl rIo AByXIIBerHofi [I[arpaMMe r(aH HaI{JIOH IIIIHWfr'

Hapacrarorq,ero rorJrorqerrE.fl rlo orHolrreHrdlo K ocl4 (B -V).
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| 1.4947

2 15570
3 15629
4 46223
5 * 164794
6 190429
7 192281
8 5005
I 14434

10 15558
11. * 37022
12 46rso
13 {. 48099
t4 54662
1.5 190864
16 * 199579
t7 * 206267
18 210839
19 215835
20 r c 1s05
21. lzsoh
22 24912
23 34656
24 47839
25 * 57060
26 * tg35t4
27 108
28 17520
29 36861
30 46056
31 * 46149
32 47Qg
33 t67g7t,
34 188001
35 192639
36 LwB22
37 2$064
38 * fi87
39 IC 1805
40 x A7048
4t 4tL6r
42 46202
43 * 57061
44 * b7682
45 93521
46 2o71sl
47 2og48t
48 21o8ou
49 214680
50 218915

ip,
8,11.

8,42

7,26

9 Sgr 5,97
6,64
7,55

7,76

8,49
7,8L

0' Ori C 5,14
6,74
6,37
6,2r
7,76

5,96
5,62

). Cep 5,04
8,58

J\i 7 9,5

7,06

6 Per 4,02
6,79

S Mon 4,65

29 CMa 4,90
7,40
7,40
8,27

39I Ori A 3,39

8,1.7

7,58

6,06
7,50

9 Sge 6,22
7,1,7

5,84

68 Cyg 5,06
AO Cas 5,9

N!5 8,8

44 t Ori 2,77

6,51

8,17
30 r CMa 4,39

6,44
6,89

5,96
t4 Cep 5,56

7,54
t0 Lac 4,88

7,20

-;:s cas v, B

-7,2 Cas V, A

-6,1 Cas V, A

-6,3 tl'Ion I, B

-6,5 Sgr II, B

-7,0 Cyg I, D

-6,3 .r* I
-6,15 Cas V, B

-7,0 Cas V, A

-6,2 Ori I

-6,7 IIon I, B

-6,4 Mon I, B

-5,8 CMa I
<-5,8 CYg I, D

-6,2 Cyg VII, D

-6,2 CeP I, D

-7,05 CeP I, D

-6,45 Cep III, D

-51 Cas V, A

-6,2 Cas VI, A

-5,5 Per II
-7,1 Aur I'

-5,5 X{on II
-7,1: NGC 2362:

-6,7: Cyg III, C

-6,5 Cas I, A
-4,9 Cas VI, A

-5,5 Ori I

-5,4 Mon I, ts

-b,6 Mon I, B

-7,0 Mon I, B

-6,8 Ser-Sct II, A

-6,5 Vul I

-6,5 Cyg II, C

-6,5 Cyg V, B

-5,95 Cyg VI, C

-5,8: Cas I, A:

-6,0 Cas V, A

-5,7 Ori I

06f
05f
o5
05f
05f
05f
05f
o6
o6
o6
oGp
06f
06f
o6
06f
o6 (f)
o6
06f
06n
o7
o7
07f
o7f
07f
07f
07f
O8 fp
08v
08f
OB

o8
08f
08f
oBf
08f
o8
oBf
09 III
O8,5
09 III
OOn
09v
09 III
09v
09 Vp
O9 II
09v
09 Ib
09v
09 I

182

-{,st
-1.,0L
-0,96
-0,94
-0,93

-0,93
-0,90
-0,91
-1,00
-1 ,02

-0,93
-0,89
-0,90
-0,94
-0,89
-0,91
-0,95
-0,92

-0,97
-0,94
-0,92
-0,86

-0,88
-0,94
-0,94
-0,88
-0,90
-0,93
-0,92
-0,98
-0,93
-0,92
-0,86

-1,03

-0,89

o5,t
o5,g
o4,g
05,3
03,7
o4,9
o4,7
o5,0
o6,0
05,2
o6,g
o6,0

o6,0
06,4
o7,4
o6,g
06,2
o5,6
O6,7

o6,8
o6,95
o6,8
o7,65
o7,5
o6,3
07,3
og,0
07,7
O8,5
o9,25
07,1.5

07,7
o8,0
07,4
og,g
07,55
o9,3
og,4
09,75
07,4
o8,95
o8,g
o8,9
09,2
o8,75
og,1
o9,1
o8,2
o9,35

-4,9 X,Ion I, B 
-0,89

-7,6 NGC 2362 
-0,88

-5,4 CNIa I 
-0,89

-5,8 Cep I, C -0,89
-5,05 Cep I, C 

-0,92
-6,2 Cep II, B -0,93
-4,6 [,ac B -0,89
-7,35 Cep III, D 

-0,92

J\} n/l I.ID
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o5,0
, o5,7
o4,95
05,25
o3,7
04,6 +0,3
o4,8 +0,05
o4,90
o5,90
o5,10
06,70 !0,34
05,90 -l-0,17

-i',bs -i'p, 2

-6,85 -6,75 2

-6,20 -6,22 2

-6,35 -6,35 2

-7,t5 -7,1.1. 4

-6,50 -6,51. 4

-6,1,5 -6,25 2

-6,40 -6,42 2

-6,35 -6,30 2

-5,95 -6,05 2

-6,05 -5,97 4

-5,70 -5,77 2

-6,60 -6,46 4

-5,55 -5,47 3

-5,35 -5,46 3

-6,50 -6,46 4

-D,DD -O,OD 
Z

-6,00 -6,13 2

-5,90 -5,97 2

-6,00 -6,00 4

-6,65 -6,54 4

-5,45 -5,44 4

-7,40

-6,90 -6,92 4

-5,35 -5,35 2

-5,40 -5,30 4

-5,85 -5,83 2

-4,95 -4,94 2

-6,95 -7,04 2

-6,05 -6,40 2

-6,85 -6,76 4

-6,70 -6,65 4

-4,95 -4,71 3

-5,75 -5,82 4

-4,75 -4,82 |
-5,70 -5,69 2

-5,35 -5,50 4

-6,05 -6,09 I
-5,05 --5,16 2

-5,60 -5,90 I

-5,20 -5,2r 4

-6,0 -5,84 3

-5,55 -5,42 4

-6,20 -6,30 4

-5,05 -5,09 4

-6,10 -6,15 2

*{h,
t0,15
*0,00
t0,03

+0,06
+0,10

+0,29
t0,06
t0,tg
+0,29
+0,05

+0,06
t0,07
*0,02
10,06
+0,{ I
-10,27

!0,25
+.0,42
t0,04
t0,09
+0,05

+0,08
+0,08 m

-5,18 4
:10,26
+0,01
+0,06
t0,45
*0,03
+0,06

-5,24 4
*0,10

+0,03

-4,94 6

+0,34

-6,00 3

+0,14

-5,68 4

-5,45 B

+0,14

-5,11 
g

+0,03

-iizz
-6,75
-6,22
-6,35

-7,L1"
-6,51"
-6,25
-6,42
-6,30
-6,05
-5,97

-5,77
-6,46
-5,47
-5,46
-6,46
-6,65
-6,13
-5,97
-6,02
-6,54

-6,92
-J,JJ 

M

-5,26 +0,12

-5,93
-4,94
-7,04
-6,40
-6,78
-6,65
-4,91. :L0,14

-5,82
-4,82
-5,69
-5,25 +0,11

-6,09
-5,16-*6,00 +0,07

-5,21.
-5,77 X0,12

-5,43 +0,09

-6,30
-5,10 t0,07

-6,15

1,

L

T

1.

1"

3

2

L

t
I
4

05,90 10,26 3

06,35 10,23 5

,{J7,45 *0,29 5

06,65 +0,34 5

06,35 +0,21 5

05,55 1.

06,65 L

06,80 +0,2 2

06,90 +0,22 9

06,80 l:0,17 7

07,50 +0,20 8

07,35 +0,33 5

06,30 +0,37 2

07,30 +0,36 5

.08,20 1"

07,70 +0,25 10

,08,55 r
48,40 1.

07,00 +0,22 4
07,80 +0,59 5

07,80 +0,08 6

07,1.5 +0,18 6

09,10 +0,20 1.2

07,50 +0,36 5

09,15 +0,1.2 2

09,50 t
og,g0 *0,24 7

07,25 +0,07 4
08,80 t
09,20 10,27 g

08,90 +0,05 2
09,10 +0,14 5

oB,45 +0,20 I
49,20 L0,11, 10

09,15 +0,05 6

08,25 :L0,1,4 B

09,40 L
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_t--t--t_r_t_t---t_t_l
rl z I r l+l s I o I z Ir lr l

5r* 24534
52 3061.4

53 * 34078

54* 35921

55 36486
56 * 37041

57 * 37468
58 * 37742
59 47432
60 149757

6{ 188209

62 190429
63 190918
64 195592
65 209975
66 NGC 7380
67 * 5394
68 * 10516

69 13745
70 13831

71 r564i
72 28446

73 28446
74 3651,2

75 ;16822

76 * 37023
77 37128
78* 48434
7e 55879
80 * 143275
81 149438
82 * 167264
83 180968
84 ADS 13312

85 * t91201
86 * 198846
87 202214
88 204172
89 207538
90 209339

91 212571
92 227634
93 * 22951.

94* 24760
95 * 36862

96 38771
s7 46106
98 * t44217
99 1849t5
100 192422

X Per {0,
9 a Cam 4,4
AE Aur 5,81

6,81

34 D Ori 2,'Lg

43 02 Ori A 5,19
1r8 o Ori 3,73
50 E Ori 1,79

6,1 3

E Oph 2,56
Dr01

s 7,8

7,0

7,08

19 Cep 5,10
Il! 4 10,3

1 Cas 2,3
g Per 4,73

7,88
8,26
8,54

1 Cam ap. 5,86

1 Cam cu. 6,9
u Ori 4,63

37 9' Ori 4,53
0' Ori D 6,70
46 e Ori 1,70

5'91
5'99

b Sco 2,54

23 t Sco 2,9

15 Sgr 5,38
2 Vul 5,40

" 
n,,
7 

'30Y Cyg 7,55
5'63

69 Cyg 5,80
7 

'3L
6'48

r Aqr 4,64
7 

'gr
40 Per 4,97
e Per 2,88

). Ori f 5,6

53 x Ori 2,04
7,93

p' Sco 2,63
r Aql 4,96

7,09

Ope r,ar
O9,5 Ia
o9,5 V
O9,5 III
O9,5 II
o9,5 Vp
og,5 v
09,5 Ib
O9,5 II
og,5 v
O9,5 III
o9,5 Ibp
09,5I + WR
o9,5 Ia
o9,5 Ib
O9,5
B0 IV: pe

82 Ve
BO III
B0 IIIp
BO IV:
BO III
BOV
Il0 v
BO IV
B1
B0 Ia
BO III
BO IV
BOV
BOV
B0 la
BO III
BO

BO III
BO IV
BOV
BO Ib
BOV
BO IV
B0 Vpe
BO Ib
80,5 V
80,5 IV
80,5 V
80,5 Ia
81 V
80,5 V
B0,5 III
B0,5 Ib

184

-{,b per rI -(ou
-6,5 Cam I Og,4b

-4,6: Ori I: Og,b

-5,4 Aur I -0,94 Og,b

-6,4 ori I -0,91 o9,8

-4,7 ori I -0,83 o9,5

-5,2 Ori I -0,88 Og,7

-6,9 ori I -0,92 09,6

-6,5 Mon I, A 80,1

-4$5 Sco II -0,87 O9,3

-6,t Cyg I-V, B -0,92 09,45

-6,2 cyg I, D 09,15

-6,8 Cyg I, D O9,5

-7,1 Cyg v, B -0,95 o9,8

-5,6 Cep I, C -0,91 o9,8

-4,4 Cas I, B 09,65

-4,9 Cas-Tau 80,5

-2,8 Cas-Tau

-5,6 Per I -0,92 O9,2

-5,2 Per I -0,89 Og,4

-4,55 Per I -0,91 Og,7

-5,6 Cam I 80,1

-4,6 Cam I B0,B

-4,72 Ori I -0,87 80,00

-4,7 Ori I, 80,6

-4,7 Ori I -0,73 80,2

-6,8 Ori I -0,69 O9,9

-4,9 r\Ion II -0,87 80,15

-5,3 CX,Ia I 80,20.

-4,4 Sco II 80,05

-3,65 Sco II 80,15

-7,2 Sgr III, C -0,92 80,00

-4,9 ,(roftu. O9,7

80,4

-'5,5 Cyg I, C Og,B

-4,t Cyg IV, C O9,8

-5,0 Cep I, C -0,86 09,6

-5,85 Cyg IV, D 80,25

-4,00 Cep I, B -0,91 09,6

-4,3 Cep I, C 09,75
B1,T

-5,7 Cyg I, D -0,86 B0,8

-4,15 Per II -0,84 80,45.

-3,3 Cas-Tau -0,85 80,45

-3,6 Ori I' O9,9

-6,6 Ori I -0,92 80,35

-5,4 Mon I, B -0,88 80,20,

-4,05 Sco II -0,82 80,75

-5,3 ScL I, A -0,86 80,45

-6,3 Cyg II, C -0,89 80,55
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-nr Irrll

oi,ts +opr ;
09,50 -t0,23 2
09,55 1.

09,75 +0,10 8
09,60 +0,12 2

80,00 +0,20 I
09,70 +0,12 14

80,10 t
09,10 t0,11 6
09,40 +0,07 7

09,10 I
80,50 1,

09,80 +0,04 rt
09,50 +0,23 10
09,70 L

80,50 -t-0,07 5

-dhn u

-5,37 5

-4,50 Lt.

-5,31 g

-5,17 2

-6,20 10

-7,09 g

-5,45 5

-5,85
-5,65 +0,11

-5,67
-4,52 +0,1.0

-5,59 
-1-0,13

--6,58

-5,09 +0,18

-6,10 t0,07
- -6,23

-6,85
-7,10 to,o5

-5,85 +0,15

;nI

-6,75 +0,06
mm

-6,85 -6,77 4

-5,90 -5,85 z yiha

-5,70 -5,82 4

-5,65 -5,67 2 l]0,27

-4,40 -4,56 4

-6,00 -5,92 4

-6,60 -6,58 2 +0,t7

-5,10 -5,07 4

-6,35 -6,02 4

-6,10 -6,23 2 +0,t8

-6,8 -6,85 2 +0,15

-7,10 -7,!4 3

-5,90 -6,12 4

-4,65 -4,60 2 +0,10 * -4'60
-4,78 Z +0,04 -4,79

09,15 L -6,20 -6,27 2 +0,L2 _6,27
09,45 1. -6,25 -6,33 2 +0,12 _6,33
09,70 t -5,80 -6,02 2 +0,63 _6,02
80,00 +0,13 5 -5,00 -5,14 4 -4,7b 2 _b,06 +0,12
80,00 +0,14 Lt -4,90 -4,25 B -4,91 8 _4,69 +0,1g
09,95 l-0,1 1 4 80,0 -3,75 -3,97 2 +0,I5 _3,g7
80,60 +0,09 5 -4,00 -4,08 I -4,50 A _4,84 +0,1980,20 +0,06 3 Bt,7
09,90 +0,02 16 -6,05 -6,03 4 -b,gg lt _6,00 t0,1080,15 10,06 3 80,0
80,20 t -b,65 -5,80 2 +0,27 _5,g0
80,05 t
80,15 +0,06 t4 -4,25 -4,!7 3 -.4,b2 4 -.4,87 -t1,lz
09,95 +0,08 3
09,90 +0,30 5 -4,40 -4,A4 B -.4,6b 4 _4,46 +O,tgBo,4o 1 -3,80 -9,83 2 +o,og _B,gB
o9,8 +0,06 13 -5]0 -4,97 4 +0,22 _5,gg 11 10,11
09,85 +0,15 2 -4,60 -4,70 ' 

_4,r0
09,70 !0.12 t6 Bo,J -4,90 -4,74 4 _4,70 7 _4,72 xo,l},
110,20 +0,08 1.7 -5,90 -5,90 4 _5,74 l.t _s,so +o,og
09,75 i.0,34 7 -4,4b -4,57 2 -4,74 10 _4,70 *O;IB09,70 +0,13 t5 -4,70 -5,05 3 _4,g4 LI _4,g0 +0,0g80,8 +0,17 5 -2,g: -2,75 2 +O,lb _2,75
80,8 1 80,1 -5,90 -b,97 2 f]O,tB _5,s7
80,40 +0,10 16 B0,3 -3,75 -3,97 4 _3,87 11. _3,90 +0,0780,45 +0,10 g 80,2 -4,60 -4,53 4 _4,81 Ll _4,70 +o,tT80,0 +0,13 13 -4,05 -4,37 3 _4,36 g _4,35 A0,0780,40 10,04 18 -6,15 -6,09 4 _6p0 tl _6,03 +0,0780,15 1 O9,7: -4,2t, -4,4b 2 l]O,lO _4,4b
81,00 +0,25 2 80,6 _3,25 _3,42 5 +0,08 _3,42
80,60 +0,15 5 80,1 -5,50 -5,3g 3 _5,60 10 _5,52 X0,73.80,40 +0,10 t0 81,1 _6,50 _6,08 4 _6,43 I _6,25 10,08.
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t0{ * 193007

t02 194839

103 * 224151

t04 * +35?3956
105 * IC 4S96

106 * IC 4996

1.07 NGC 6910

108 149881

109 * 2505

110 13854

tl.t 21856
y"2 * 23180

113 * 24398
t t4 401,14

1.15 * 44743
116 * 35411.

11,7 I t 316

1{8 * 116658

119 't69454

120* 190s19

tzt * +35?3955
t"22* t93237
123 200120
124 205139
[25 2082t8
126 208392
127 * NGC 7380
t28* 218376
129* 224572
130 * 227586

1,32 * 104337

133 * 190603
134 194279
{35 * 886

136 3360

137 3901

138 4180
139 * 16582

t40 24640
1.41" * 29248
142* 30836
143* 31237
144 35468
1,45* 37202
146 * 39698

1.47 411.17

148 52089

149 t47933
150 * t481.84

;b
7,49

6,00

8,85

N! 20 9,2

Ni 37 9,7
j\i 5 9,9

6,6

z Cas 4,15
6,49

5,91

o Per 3,83

44 q Per 2,85
139 Tau 4,81.

2 p CMa 2,0
28 a Ori 3,33
44 p Leo 3,85

67 a Vir 0,96
6,61

7,30
7,6

P Cyg 4,83
59 f' Cyg 4,86

5,52
6,76
7,10

N! g Ll,t
t Cas 4,84
o Cas 4,93

9,0
D,/'l

31 Crv 5,28
5,65
7,01

88 1 Peg 2,83

17 1 Cas 3,72

6 Cas 4,85

22 o Cas 4,76

82 b Cet 4,04
5,50

48 v Eri 4,12
3 na Ori 3,69

8 n5 Ori 3,70
24 \ Ori 1,64

E Tau 3,00

57 Ori 5,89

X.z Ori 4,63

2t e CMa 1,63

5pOphA 5,22
xt Oph 4,85

BO,5 II
BO,5 IA
80,5 II
80,5 V
B0,5
80,5
B0,5
BO,5 III
81 Ia
81 Iab
81 V
81 III
81 Ib
BT Ib
BT II-III
80,5 V
81 Ib
Btv
Bl Ia+
BT Ib
81 Ib
B1p
Bt : IVe
BT II
B1 III
B1 IV
B1
B1 III
81 V
B1
B1 V
Bt,5 V
Bt,5 Ia+
81,5 Ia
82,5 lV
B2Y
B2v
82 Ve
B2 IV
82v
B2 III
82 III
B2 III
82 III
82 IVp
B2v
B2 Ia
82 II-III
B2v
82 IVp

186

-i, cyg II, c
-7,0 Cyg V, B

-5,65 Cas III, A

-4,4 Cyg I, C

-4,4 Cyg II, C

-3,9 CYg II, C

-5,0 CYg V, C

-5,4 Sct I, B

-7,25 Per I

-3,I5 Per II
-4,65 Per II
-6,4 Per II
-5,2 Gem-Aur

-5,L Ori I

-8,3 Ser-Sct I, B

-5,9 CYg I, C

-5,9 cyg I, D

-8,4 Cyg II, C

-3,ti CYg VII, A

-5,45 CeP I, C

-4,75 CeP I, C

-4,35 Cep I, C

,, B0r8

-0,89 80,5

-0,90 80,35

-0,77

80,8
80,7

-0,92 80,3

-0,87 81,25

-0,81 B1,6

-0,80 B0,9

-0,87 81,25

-0,90 80,45

-0,79 B0,B

-0,78 80,7

-0,84 B0,g

-0,75 B0,B

-1,00 B7,t

-0,92 B!,25
81,1
80,35
81,3
Bt,I

-5,42 Cep III, B -0,84 B0,g
BT,7

-4,8: CYg I, D

-3,6 Per II -0,80 80,8

-7,7 Vul II -0,90 BI,l.

-7,1 cyg v, B 
_3:31 Elr:,Z

-3,4 Cas-Tau 82,35

-3,3 Cas-Tau lB2,4

-2$ Cas-Tau BL,4

-3.3 Cas-Tau -0,69 81,8

-3,5 Per II -0,72 8j,95

-4,4; Ori I: -0,72 81,9

-4,7 Ori I -0,67 81,65

-4,8 Ori I -0,69 82,7
-0,69 82,25

-3,6 Cas-Tau 82,95

-2,L Cas-Tau 132,2

-7,3 Gem I, B -0,92 8L,75
82,05

-2,9 Sco II 81,15

-3,0 Sco II 81,15
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80,8
80,35 :10,11

80,40 +0,07

B1

B0,5
80,5
80,7
80,6 +0,07
80,35 +0,09
81,20 +0,06
81,65 +0,25
80,80 +0,1 0

8L,20 +0,07
80,45 -l-0,09

80,90 +0,09

80,65 +0,17
80,95 t0,08
80,75 t0,10
81,10 +0,14

B1
B1
8r,20 +0,09
81,20 +0,{1
80,70 *0,14
81,40 +0,:l 6

81,85 -t0,24
B1
80,90 +0,06
B1,00 t0,10
B1
81,50 *0,17
81,70 +0,32
Bt,I5 10,15
81,75 +0,20
82,35 *0,12
82,40 +0,18
82,50 +0,24
81,60 +0,18
81,95 +0,13
81,80 +0,26
81,85 +0,11
8t,75 +0,08
82,25 t0,46
82,t0 +0,11
82,90 +0,2L
82,30 +0,18
81,75 +0,11
82,00 +0,{3
B1,05 +0,05
81,15 +0,17

-iuo -{,n 2

-6,90 -6,19 2

-5,45 -5,61 3

-4,70 -4,95 2

-4,10 -4,20 2

-4,75 -4,99 2

-5,40 -5,55 2

-5,45 -5,30 3

-6,0 -6,85 4

-6,80 -6,33 3

-4,05 -3,93 4

4,40 -4,20 4

-6,00 -6,03 4

-5,75 -5,72 3

-4,75 -4,63 4

-3,80 -3,90 t1

-6,10 -5,91 4

-4,00 -3,97 3

-7,30 -7,18 3

-6,15 -5,94 2

-5,75 -5,56 2

-8,20 -8,1B 4

-3,13 -3,17 3

-5,45 -5,55 4

-4,90 -4,89 4

-4,05 -3,79 3

-2,70 -2,60 2

-4,65 -4,45 4

-3,90 -4,44 4

--4,36 -4,11. 2

-3,60 -3,89 4

-2,70 -2,90 L

-7,45 -7,64 4

-7,30 -7,24 4

-3,15 -3,05 4

-3,40 ,-3,46 4

-2,03 -2,01 4

-2,97 -3,02 4

-3,27 -3,47 4

-3,33 -3,31 4

-3,98 -4,16 4

-4,30 -4,30 4

-4,35 -4,30 4

-3,95 -3,93 4

-4,47 -4,50 3

-2,48 -2,40 3

-7,35 -7,46 4

-5,80 -5,33 2

--3,55 -3,41 2

-5,37 -5,16 2

187

-5,51+0,21. -5,65
-7,00
-4,L6
-4,87
-5,76
-5,75
-4,b6
-3,50
-5,54
-3,93
-7,47

+0,08
+0,09
t0,10 -6,24t0,30

-5,50
-4,63
-4,r3

*0,25

-452
-3,49+0,16

oro
-otl 

L

t0,10 -6,90
-7,45
-2,95t0,11

:L0,03

-3,60
+0,13

-3,25
-3,87
-4,00

+0,15

-3,90t0,06 -5,20
+0,10

-trzo
-5,60
-3,80+0,04 
-4,85

-i,tt +q-so

-6,45 +0,1"r

-5,50 10,09

-4,85
-4,20
-1t,88
-5,55

tn -5,45 t0,10
+0,08

-6,75 +0,11

-4,00 t0,10

-4,55 *0,1.2

-5,88 t0,06

-5,73 10,08

-4,80 10,11

-3,82 +0,10

-5,92 t0,07

-3,94 t0,06

-7,35 *0,20

-5,94
--5,56

t0,15

-3,17
-5,52 +0,14

-4,75 +0,11.

-4,01 +0,08

-2,60
-4,61 t0,05

-3,89 +0,13

-4,11
-3,80 :10,05

-2,90
40,11

-7,30 +0,06

-3,04 +0,12

-3,46_2,01.

-3,30 +0,05

-3'/t7
-3,30 +0,14

-4,09 +0,09

-4,22 *0,1.1"
_4,30

-3,92 +0,02
10,30

t
1,1, O9,5:
tt

BL,2

1.

11,

L5
(3 81.,4
4 80,7

t3 80,8
16 81",4

t8 Bt
15 81,0
7 81.,t

18 82,0
t7 Bt,4
1.5

t"

L

8 80,8
4

22
16

tt
1"

L4 BO,4

13

t
9 B0,8
2

13 81,0
13 80,8
t5 82,2

5

7

I
1.1 82,1.

8 81,7
16 81,8
15 82,2
4 Bz,t

t4 B2,t
7

4
t5 80,8
13

2

4

-duu e

m -5,45 
g

10,20
+0,40

*0,16
+0,07

i1
LT

o

4
o

I
I
I
2

10

v
JO

I

10

Lr
TT

tl
11.

I

tt
J

t

-2,406 -7,36 +0,09
1 -5,34 *0,24
1 -3,48 +0,16
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*r, 
I,l-

,D i "S*ff*' | ,,, | .n,*,., | ,, l"rroo,ro,*oi o I .r, I

, | , l-l , I . I , lr l,l
-d,b Sco II Bl,e

82,4
82,g

-2,75 Cyg IV, A
-4,6 Cep I, C n 82,25

-5,15: Cep I, A: -0,77 81,60

-5,95 Cep I, B -0,76 82,65

-2,55 Cop I, B 82,25

-3,25 Cop I, A
-2,8 Cep I, A 82,60

-3,7 Lac A 82,70

-4,2 Lac B -0,76 81,85

-3,9 Lac B -0,74 81,90
82,00

-2,6 Cas-Tau 83,7

-7,35 Per I -0,76 82,6

-3,5 Cas-Tau 82,4

-23 Per II -0,63 83,0

-3,0 Per II -0,66 R2,2
83,45

151. * 157056

152 164284

153 * 180163

t54* 202904

155 * 203025
156 * 205021

157 206165

158 208185
159 * 208682

160 208947

161 213420
162,k 214993
163 * 216916

164 166182

165 * 11415
166 14134
167 * 16908

168 23478
169 * 23625
t70* 25204
171 * 25940
t72 26912
173* 29763
't 14 J4J4J
175 32630
176 4t534
177 * 41753
178* 45725
1.79 53138
180 58050
18J 74280
tB2 870 r 5

183 * 89688
1"84 100600

185 120315
186 * t48479
187 * 156633

188 t60762
189 164852
190 175863
tgt 180554

192* 185507

193 187811
194 198478
195 * 207330
196 * 221253
197 * 3369

198 4121
199 * 4727
200 5737

42 0 oph {,tt
66 Oph 4,81

20 n Lyr 4,46
u Cyg 4,42

6,4L

8 P Cep 3,3

9 Cep 4,72

8'2
5,85
6,3

6 Lac 4,54
12 Lac 5,18
16 Lac 5,54

102 Iler 4,32
45 e Cas 3,4

6,55
35 Ari 4,58

6,68
6,58

35 tr Tau 3,77

48 c Per 4,04
49 y. Tau 4,32
94 t Tau 4,33
lt Cam 5,31

1 Aur 3,17
5,64

67 v Ori 4,40
p Mon A 4,73
24 oz CMa 3,12

6,4

1 I'Iya 4,30
5,59

23 Sex 6,5
90 Leo b 5,95
85 I UMa 1,86
a Sco B 6,5

68 u Her 4,60
85 r Her 3,80
96 Her 5,09

6,9

1 Vul 4,60
o Aql 4,99

12 Ynl 4,9
55 Cyg 4,82
nz Cyg 4,26
AR Cas 4,89
zr And 4,44

5,55
35 v And 4,53
a Scl 4,39

-2,2 Cas-Tau -0,56
-{,6 Cas-Tau

-3,6 Cas-Tau

-1,0 Cas-Tau -0,53

-1,6 Cas-Tau

-1,0
+0,1

82 IV
82 Ye
82 IV
B2 Ve
B2 III
82 III
82 Ib
82V
82 IVe
B2v
82 IV
B2 III
B2 IV
B2 III
83 III
B3 Ia
83V
83 IV
B3V
83V
83 Vpe
83V
83V
83 Ye
83V
83 IV
83V
83 IVe
B3 Ia
83 III
83V
B3n
83 III
B3V
83V
B4
83 III
83V
B3V
84 Ye
B3 IV
83V
83 IV
BB Ia
B3 III
83V
B5V
B5V
85V
B5

188

82,g
82,25
85,8
82,4
B2,95
82,8

-6,9 CMa II 82,7
82,3

-0,59 83,05
B2,35
83,7

-0,52 83,85
Cas-Tau -0,53 83,0
Sco II 82,\

83,15

-0,55 B2,g
82,6
86,25
82,85
82,75
83,65

-7,0 Cyg VII, C -0,78 83,4

-3,25'. Cyg VII: 82,8
82,8
B5,65
82,55

-0,47 83,6
B6,t



T a 6,rrnqa 4 (npo0onmeu,n.e)

82,00 t0,17
82,40 +0,17
82,70 10,16
82
82,40 +0,22
81,60 *0,21
82,50 t011
B2,05 td,18
B2
82,60 r0,1 0

82,70 +0,11
81,65 10,07
81,85 +0,15
82,00 t0J7
B2,90 +0,34
82,20 +0,26
B2,35 +0,08
83,00 +0,32
82,20 +0,2t
83,30 +0,51
B3
B3,05 +0,33
82,35 10,35
85,90 +0,42
82,50 +0,27
82,85 +0,09
82,80 +0,18
B3
82,85 +0,35
82,20 +0,14
82,90 +0,26
82,30 +0,13
83,20 :10,50
83,60 +0,52
83,30 +0,35
82,45 -10,27

83,30 +0,52
82,85 +0,16
82,70 +0,16
86,35 +0,27
82,85 t0,12
82,75 *0,27
83,8
83,40 +0,13
82,80 +0,10
83,25 r0,23
85,25 +0,21
82,70 -l-0,20

83,60 *0,36
R5,20 +0,46

-3,00
-2,48
-3,28_3,95

-4,47Bt,z -4,4083,1 -6,15_2,60

-4,05_2,15

-3,7581,5 -4,40
B 1,6 -3,82

-4,1583,1 -2,44
B 1,3 -7,00_1,42

82,6 -2,5282,3 -2,75
-1,8783,0 -1,52_2,65
_t,13

tan
-ttt 

I

83,3 -t,92_2,70
_1,83

-3,42
-6,85_2,92

B2,B -2,45
-1,-,t2
-3,3883,4 -1,8383,35 -1,57
-1,60
-2,85B3,1 -2,22
-1,50
-,1 

a,
_1,07

-2,65_2,30
82,9 -7,35

-3,20
-1.,92
-1,r7
-1,r783,9 -1,73
+0,15

-aJs t

-2,68 4

-3,17 4

-3,90 3

-4,67 3

-4,25 4

-6,23 4

-2,55 2

-4,07 3

-2,t5 3

-3,56 3

-4,18 4

-3,85 4

-4,38 2

-2,40 4

-6,83 3

-1,42 4

-2,35 3

-2,45 4

-l,88 3

-1,57 3

-2,52 4

-1,1r 4

-1,75 4

-1,81 4

-2,60 2

-1,85 3

-3,45 2

-6,85 2

-2,85 2

-2,51, 4

-1,90 3

-3,38 3

-1,88 4

-1,65 4

-2,75 1.

-2,18 4

-r,45 4

-1,87 4

-1.,15 3

-2,60 1.

-2,35 3

-7,38 4

-3,15 4

-2,00 4

-1.,45 4

-1,40 3

-1,50 4

+0,20 2

189

,, -g'-SS
r-0,25

+0,06
+0,t7
+0,20 

-3,75
-4,30

+0,J0
+0,25
+0,12
+0,10
+0,J0

-3,95
-4,1"8

+0,27
'r0,17

+0,09
*0,07
+0,15
+0,30
+0,13
+0,13
+0,10

-1,00
+0,07
+0,i 6

0,0
+0,06
+0,05
:L0,05

0,0
+0,13
+0,08
+0,10
+0,14
+0,t4

+0,08
+0,06
+0,11
+0,08

+0,12
+0,11
+0,09
+0,18
+0,19
t0,r 3

+0,49
+0,20

-e,-zs
-2,68
-3,17

- -3,90
+0,10

-4,26
-6,23
-2,55
-4,07
-2,15
-3,56
-4,15
- 3,95

-4,38
-2,40
-6,83
-1,42_9 a(LtU!

-2,45
-1,88
-1,57
-, 

E'

-1,10
-1,75_1,81

-2,60
-l,85
-3,45
-6,85
-2,85
-2,51.
-1,90
-3,38
-1,88
- 1,65

-2,75_2,18

-1,45_1,87

-1,15
-2,60ooi
-z,nii
-7,38
-3,15
-2,00
-1,45
-1,40
-r,50
+0,20

5
o

T4

7

l4
t2

6

I
I

1,7

1l
5

11,

8

7

6

10

2

8

5

6

6

5

8

l0
6

5

5

7

5

10

8

6

6

4
I

10

1.1

7

7

5

m,

t0,03

+0,0s
+0,07

2

2

2

2

sr.e I m, lMrrH 'M, l'"nol' I"r"rl itrrt



85 III ,,, 86,55

B5 IIIe -0,54
85 III m -0,41, B3,l

85 V -t,75 Per II -0,67
85 III
85 V -0,6 Cas-Tau 83,5

85 Iab -7,0 Aur I 83,75

B5e 83,2

B5 Ia -7,4 CMa II 83,65

85 V 85,65

85 86,6

85 IIIg 85,75

B5V
85 IV -0,45 85,15

B5 Ib -6,2:' Sct I, A: 83,55

Bb III 83,9

Bb V B3,1

85 Iab -6,4 CeP II,B 85,2

85V
BG III -1,9 fhergu -0,33 86,8

B6 V -1,15 llneasr,r -0,38 85,95

86 IVnn -1,60 flnerPu -0'39 B6'4

86 V 85,6

86 III B6,6

B6 rII 85,15

86 III 85,1

B6 III 86,0

]]6 IVe 85,0

86 IV 85,6

B6p
87 IV -0,15 llnergu -0,30
87 III -1,70 fheagsr -0,35 86,35

87 III -2,65 flneagu -0,26 86'15
87 III -0,38 86,S

87 IV 86,0
B? V -0,28 BB'0

87 IV 83,2
BB Ib -6,0 CeP I, C -0,65 83,4

5. Tluero:rcs 771. roJILHo Arrfi [Byx xuanfr' I{e II u 4nyx lznuft H I.
11. .Jlyuerar cropocrt, nepeMeulra,
i3. ?Iuerotcs ?7tr roxrt,Ro Arrfl AByx tuuufi He I. Cue1tpaar,snfi Hracc w M sem,an

onpeAeJrrrTr,.

1 6. CneItrpa,ruRo-4noti uan.
17. Cnenrpamuo-gaortuan. Itparuax, ADS 15184.

25, Cue(tpa,rr,no-gnofiraa. Tpetre Te:rlo? W7 AnR nurrii BoAopoAa (H, u H6)

EeyBepcHrrr,r.
26. I{er orpegerenuii Wi \nfi nunuii rogopo4a'
3 I . Cletrpa.rmuo-gnofiaan.

190

2ot 18604 91 ), Cet tias
202 * 22192 37 Q Per 4,23

203 22928 b Per 3,00
204* 24190 7,44
205 * 34503 r Ori 3,68

206 34759 20 p Aur 5,1.2

207 * 3637t 25 )( Aur 4,88
208 560J4 27 CN[a 4,66
209 58350 11 CMa 2,43
210 83754 n Hya 4,96
211 100600 90 Leo f 7,3
212 * 109387 x Dra 3,88
213* 1.38745 0 Cr B 4,2
214 147394 22 c Her 3,89
2tb 164353 67 Oph 3,92
216 184930 r Aql 4,28
217 * 199081 57 Cyg 4,68
21.8 212455 8,4
219 * 219688 Q2 Aqt 4,56
220 23302 17 Tau 3,69
221 23338 19 q Tau 4,29
222 23480 23 Tau 4,16
223 90994 30 p Sex 4$5
224 155763 22 e Dra 3,22
225 182255 3 Vul 4,92
226 188892 22 Cyg 4,57
227 19581.0 2 e Del 3,94
228 l9B1B3 I Cyg 4,47
229 * 212120 2 Lac 4,66
230 * 217675 o And 3,6
231 * 23288 16 Tau 5,46
232 23408 20 Tau 3,86
233 23630 25 I Tau 2,86
234 35497 p Tau 1,65
235 45542 v Gem 4,06
236 87901 32 t Leo 1,36
237 178475 18 r Lyr 5,1'3

238* 208501 13Cep 5,79

flpuuerraHrrrr



"rr, l'""rl"lo*no
77 I 18 l19l 20

P5,75 t0,12 6

85 B3,3
83,80 10,28 8 85,5
82,t0' 1 82,3
B5
83,40 t0,59 7

83,65 t0,lti 8

B3,?5 10,65 4

83,65 t
85,00 +0,ti6 3

86,60 +0,08 g

85,70 +0,40 6

85 85,2
83,85 +0,18 6

83,55 t0,15 8

B3,s5 10,25 7

83,65 10,29 6

85,10 t0,12 4
B5
86,60 +0,37 4 B6,6
85,65 +0,20 5 85,8
86,05 -F0,ti0 4 85,8
86,0b 10,34 4

86,55 t0,12 4
8b,35 t0,J4 6

Bb,00 10,25 6

86,0b *0,11 6

8b,00 +0,24 6

85,9b :t0,29 5

B6
B7 B7,4
86,00 +0,25 6 86,3
86,05 +0,25 4 88,0
87,00 *0,09 b B5,8
86,05 +0,29 4
87,6b +0,59 g rJ7,7

BB,zb :L0,14 3

83,40 40,30 3 B8,0

-a"us -a-r, a +{,!rc

-3,20 -3,16 3 10,07

-2,18 -2,09 4 
=0,05

-1,35 -1,27 2 :t0,22

-0,90 -1,20 2 :t0,20

-0,58 -0,55 4 +0,19

-6,78 4 +.0,r4

-0,75 -0,75 r
_7,00 r

-0,25 -0,48 2 +0,08

-1,37 -1,25 4 rt0,20

-2,1,7 -2,18 4 +0,1t

-t,37 -t,40 4 +0,07

-0,42 J0,80 4 +0,24

-5,62 4 +0,13

-0,82 -0,78 3 +0,12

-1,33 -1,30 3 10,10

-6,2r' 4 +0,12

-1,70 -1,66',2 *0,1t
.-1,65 

-r,67 4 10,10

-1,36 -1,30 4 +0,07

-2,40 -2,38 3 *0,02
0,00 +0,03 3 10,32

-1,05 -1.,08 4 +0,05
+0,88 +0,70 3 :10,13

-2,45 -2,20 4 +0,37

-t,22 -1,16 4 *0,11"

-0,60 -0,47 4 +0,08

-0,95 -0,s2 4 10,03

-2,80 -2,90 4 +0,08
+0,20 0,0 2 0,00

-1,68 -1,65 4 +0,04

-1,98 -2,15 4 +0,21,

-1,10 -1,09 4 J:0,04

-1,95 -1,87 4 +0,16

-0,57 -0,53 4 +0,08

-1,77 -1J2 3 +0,10

-6,32 -6,20 3 +0,10

Ta6ru4a 4 (orcou,uaruue)

_oi,
-3,16
-2,09
-1,27
-1,20
-0,55
-6,78
-0,75.
-7,00.
-0,48
-t,25.
-2,1"8--1.,40.

-0,80
-5,62
-0,78
-1,30
-6,21.
-1,66.
-1,67
-1,30
-2,38.
+0,03

-1,08
+0,70

-2,20,
-1",16
-0,47
-0,92
-2,90

0,00

-i.,oD
-2,r5
-.J,09

-l,87
-0,53

-6,20

38. Cnenrpanr'uo-4sofiraa, Og III + Og III, 6:'t-6':3,,{ln nogopoqa IiFr roilr,Ko!,
y H' Heuagexno.

40. Cuexrpanruo-grofinan. Busya.nrrio-71nofiuat, crlyrnlrx 89, 7':3, 11'.
43. Cnexrpa.nr,uo-4nofiuan. Braltyanr,uo-grofinan, ADS 5977, cnyrflItfi I0!:5, 8'.
44. Her onpege,neuzfi Wy [\nn lrnufi no4opo4a.
51. Cnexrp tr Bertrrrrrua Merlrrorcs. Brayanr,uo-gnofinan, cnyrrrrn 127 23". Jlunr,rn.

BoAopoAa B aMzccuu. Crexrpatrur,Iii t<nacc u M u.e onpe[eJrrrntrcb.
53. Het onpe4eneruft W7 filtEr lunzft nogopop,a. M lre onpeAerrtjJlocl;..
54. Crerrpanblro-ABoiiuafl. Br,rayanr,ro-grofiuar, ADS 4134, cryrllr{H 6'j'9, t33.

56. Clerrpanr,uo-glor,lnan.
57. Itparnan.
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58. Bnayarsno-gnofiuaa, ADS 4263, cuyrurrn B3n, 4,1,2.

67. flpHo Bllpameuna.q aneaga Be. [Iz;unu BoI{opoAa rre ucrroJrb3oBaJrlrcr ArrE orrpe-

1efie[fift M,
68. CueHtpanbEo-ABofiEafi. Be. W7 orrpeAerreHr,r roJrbno ArrE Jrr4Etrfi He I u H1,

H1g, Hrr. Ctexr:pamuuft xnacc u fuI ae otrpeAeJrnJrtrcb.

76. W), o[peAeJIeIrbI ToJILftO A;ra H, u HA. Oueur ueyaepeEHr,re otrpeAeJrer][fl.
M ae orpegeJlrIJrocb.

78. FIer onpegeneuufi W1 gtrx nuuufi nogopoga.
80. Her onpegeneuuft lV1 grrn nraur.rfi H t ,rrw:uui.r. He II.
82. IleT onpegenenut W1, [,Jrt nrunt ro4opoga.

85. CneHTpa.rrruo-guofitan. Br,taya.rmuo-profiuar, ADS 13405, cnyrgrr1 9',"8, 0'9.
Eonrnrr.re pacxoE(Aeuua Melr(Ay /1 uo uopopot\y E M rro ApyraM arreMerrraM. 

^M=|il,.fl pr,l.tuna - 4noiicrseuuoctr P

86. Crrertpansuo-gnofinan. ?Ia rlrui,rft nogopoga r.ueetcn W7 roJrbno Alrn Hr.
M ueuarextao,

93. Breyamuo-gnofiraa, ADS 2699, cryrtrrr( 9T5,20'. Jlyueaan crtopocrb r(oMrro-
EeETa A rrepeMerlEa.

94. CneHtpanrro-gnotuaa, BtrAr{r,r o6a ctrefirpa. Itparuax, 8!3, t4'!0; g^, 78".
95, flepenreuuafl iryqeBaE cropocrb.
98. Cuenrpanr,uo-pnofruas. Brayalrrro-gaoilnaa, ADS 9913, cnyrurr g':7, I'.
101. Cnentp u. M u.eu,agex.rlr,r. Matoe quc.rro mptrrepueB.
1 03. Cuenrpaarao-gnoiuar,
104. Het Wy trutz-fr. AJrrr orpeAerrenaa Sp.
{05. Her W7 rwnufi. AJrrr otrpeAeJreuza Sp.
106. Her W7 rnnufr. ArrE orrpeAerreuua Sp.
109. Cnenrparsuo-trepeMerruan, M tro BoAopoAy rr rro ApyrtrM aJreMerrraM paaJrr{-

tlaercfl sa 7'tt2. M ll Ee EaxoAl.rJrocb.
112. CnenTpanruo-4nofiuan, BrrAEr,r o6a cnextpa. Buayamuo-grortrar, ADS 2726,

ctryrurrr{ 8f"5, uo Xzntnepy [58] 81 II.
113. Itpatuax, flpovze HoMrroEerrrr,r cna6ee 91n3.

115. fleperrrersafi rtrtra p CMa.
1t6. lJepeueuuan,3')t7-3!9. Cnenrpansuo-4noftuaa. Brayarsuo-gnotnaa, ADS 4002.
I 18. Cnenrpanr,uo-groliran.
120. Hm W7 rulrfrft Arrff otrpeAerreuzx Sp.
121,. Her Wy Jru[fril. firrrr otrpeAeJrerlur Sp.
122. Ileny.rapur,rft cnepxrrranr. Boguoxuo, o6srvuue Rptrrepus p'na M Ee rprr-

MeHIrMr,r, Mexgy M no nogopoqy fr M tro ApyruM JTuHEEM AM 
=2nt.L27. Hex Wy nurnfr Arrrr onpeAerrenur Sp.

128. To xe.
129. To me.
130. To xe.
132. Cnonrpanruo-4nofi rax.
133. Cnepxrzrasr Ia co cBerl{Mocrblo BLIrlo uoplranruofi. B cneHrpe xapar{reprr-

cruxu P Jle6egr, Cu. npuueuasue rt 122. AM 
=0,],75.' 135. flepeneuuaa rana p CMa.

139. Ilepeueuuafl rana P CMa.
141. Ilepeuenraa rtrtra {3 CMa.
142. Crexrpanrno-gaofiuar.
1.43. flepeueuuan. Crrenrpanruo-4nofinan.
145. Cnextparauo-4noinaa. 3nea4a c o6o,;roqnofi. Beaoronoporrnoe :fip[Merrenr4e

r(prrreptreB ro M couuureirr,Ho. AM=0'|7.
146. Cnenrpanruo-gnofinaa.
150. 3neaAa Be. W1, triltt ruBufr. BoAopoAa, BoBMorr{Eo, ucfia}neHrJ BJrrrfirrrreM

oMltccilu. cne,rulroctr, to w7 AJrE BoAopoAa MorI(eT 6r,rrr elIaql/ITefibrlo 3aBr,]meEa.
151 . Ilepenrenuafi rr.rtra p CMa.
153. Buayanruo-gnofiuaa, ADS 1,2L97, crryrnr4r{ 8','r5, A0. flepeuenuan rlrna p CMa?



154. 3neaga Be. Ifer oupcgc.rrotrlrfi tr7L ,ur,rlnii /UIrr rraxolfi/(crrr,rfr
155. Cnenrpa;mrro-;1noi.iuan. I3o. Mcxrgy .tlz1 no nogopotry fi ilI

AIVI =0,)'9.
156. llcpeuclrEarr rr.rra p CI,ia.
159. Hc'r orpelc;renrrii W1, ,nunlr,ft Arrrr Haxolr{Aeurrfi Sp.
162. Ilepcnenrarr rrrra p CN,Ia.

163. Clrenrpa;rr,lo gnoiruan. Rlrayanr,no-gnofiuan, ADS 16381 ,

Ilepeueurran .u.rua p Cr\,Ia.

Sp.

no /(pyrrrM irr{rrr{rrM

ruracc B2 V.
H,-Hu. Marr,tfi nec. Cuentpanr,sr,rfi

onyrr{r.rr{ L2t:0,27"

165. Oqcnnu cleurpaJrrrrroro nJracca rronaBr,rBaror 6ollruoi.i paa6poc.
167. llcxoqriatl cBerlrMocrs (lt[:-3,,r3 no B.rraay) 3rrart]rreJr6rro 3aBLrrrrelra. C r. [37].
169. Corlacno Xlllrrnepy [58], cnexrpalrur,rrir rinacc Il2 V.
1 70. Crrenrp a:rr,rr o-,i1noii ran. R r.r ayalr,uo,guoii rr at.
171.. 3rea4a Ile. Ifcr oupogeneullri l4/1. gla uaxorxgcnun Sp.
173. Cnextpamao-grofiuan. Cn. rpr.tr,rc.raulre r( JS :l67.
1 77. Cnexrparrrrrro-llBoiirafi .

178. Sncsga Be. Her onpcgc;rerrrrii W7, ;rulnir Anrr uaxo?fiAeur.rn Sp.
183. llcpclreurrarr rt{ra it ClIa?
11 86. Cnyrru,rn .{u.rapcca. Cy6rur.aru.? ?Icxo;1rran ll;=!U]tl. IIo ;ruulrnn BoAopoAa

M = -1')'3.187. cnertrpa,nr,uo-4noiinrn. l3raya,rr,no-gnofiraR, Alls 10449, cnyrrrr{r{ 10,:2, 4,.
Lla :wuii Bo[opoAa I71. rrrnerrro roJlr,rro gtrr IJr.

192. crrerirparr,uo-gnoriuan. Bnaya.rrrno-[norluaa, ADs 12733, cry.r.rrrrrr r2,:,4,47,,.
1 95. Orclupa.nr,no-gnoiiuan.
1 96. Cuen.r,pan r,no-4noi,irrarr.
197. crrcn,'pa;rrno-grori,rar. r3r,rayalrr,rro-,4rofiuan, ADS 5 j 3, onyrrruri gr,0.
1 99. Clrenrpa.,rr, r ro-'t1uoiirn:ur.
202. tIct I71. ;u.rnuii 1irrr orrpcAe"rcunl Sp.
20lr. Cor.;racrro Xm.'rrrrcpy Il-r8], c rrerlr,p a.,rr,rrurfi
205. l,Inerotcrr onllc/lo,,leur.rfi W), ,to;rbrlo 

A,ufl
HJrac,c lre onpeAeJrtlJrcfr.

207. Cuenrpa.nr,no-gnofi uar.
212. Cnexrpamuo-gnortuan.
213. Her oripe4e.nenut W1, nunuit. gr.n
217. Cnexrpansuo-gnofinan.

naxoxrgenun Sp.

219. Her Ws tuuuft A,,E Haxolr(Aenr,ra sp. 771 ro.nrxo Arrs ntr'trft BoAOpOAa.
229. Cnex.r.parr,uo-gnor?uaa.
230. Sseana c o6ono.rxofi. Her w7 trunnil gra orpeAeJre,ug sp. caetzuocr' tro

WS Ana rzurzft no4opoAa Mo?r{eT 6nTI, ana-Jr?eJrr,Eo BaBLrrrIeEa.
231 . Her W7 ,rrnunfi. ArrE oflpeAe,renur Sp.
238. IIo Eer{oropr,rM orrpeAefleuraM B cr.rcreMe MK cnexrp B4 Iab.

Cornacno B.iraHno [38],

:0,76 f 0,03-4,is,

f[C -4y1s 
- 

IIOJTIIOC ]IotJr0rr{errr4o R Br,rByaJII}tiEIX Jlyqax.
A, rr.r?1{Aort 3Bc3Ar,r rralrero clrrcria, /(Jr.fl r{oropor,i r,r^{erorc,rr rpex-

qDCTlrrrle 11a6JI10,4oHr.rrl B ctrcrol,re IJ, ]J, J,r, MO?r{uo oripe/leJr}lTb re.rrn.rr,rny Q.,{na anea4 6o'rrcc pa[rrux, ucu I30, r]eJrr.{rrr,rua Q o.rcnr, cJra6o Ba;71crrr or
crleI{TpaJILrroro r{JraCOa f{.na lluca4 ino 6o.rreo rro34tr4x,.rol,r }]0, rro BeJrr,I_

'il'iuc Q r{oir{r1o /(ocral'orrl{o yncpolrllo orrpcACJrrrrr, cnenrpanrur,ri1 n1,acc
BBoBlILr. llo.,rlr.u,rnu a rplrncAcrrr,r r cro,,i6rtrc B ra6;r. 11, llalr,rcuuocrr
r:o.rtr,r'rurlr,r Q or crrcrtrilaJrrrrloro r{Jracca B Cr,rcretrre MK 6r,r,,ra nocrpocHa

13 HBB. I{pbrMCn. o6cepBar., roM XX lgj
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orAeJrLHo [JIfl BB03A I{JlaccoB cBeruMocrtrI III-V r Ia 
- 

ib. [4s cIJIa?I{eH-

Hr,Ix Hpr{Br,rx IIo BeJII,TaII,IHC I olpeAeJIeHbI clel{TpaJI6IILIe HJIa0cbl' IIpI4Bo-

AEMbIe B croJr6qe 13 Ta6n. 4.

Cpaaneuue Ctrel(rpaJIbHbIx I{JIaccoB Broporo npI46JItr}I{eHI4.fl, Sp lI, w

cIIer(TpaJrbHBIx HJIaCcOB, HafiAeHHLIx rro BeJII4rrtrHe Q, Sp0,[pI{BoAllrc.fl

Ha {zr. 16. flporrzn o}HrAautrfi, pas6poc roqex Ha d)6. 16 oT(a3aJrcfl

AOBOJTT,HO BHaqZTeJILHLIM. 3tO ltOXrer 6rrrr O6yCJIOBJIeHO AByM.fI npuqu-

HaMlr. Bo-neprux, oIIIE6I(aMr B oIIpeAeJIeH[u BeIlrqIaHbI 8, CHJIaALIBaxl-

Ro

spE
BB

.,
a

Sp no0

u Sp nroporo rtpn6nuxenur
cBernMocrr{ III-V).

Olrr. 16. Conocr:aureulre SPq

(grn aneag r{JraocoB

rr{[Mr4c.fr r,ra orutr6on rla6irroAeHHBrx [or{a3are"ner,i rlBera (/ - B U B -v,.
a B C;1ytlae CIIJI6H9 IIOHpaCHeBTTII4X 3ue3/l ,I II3 OmI'I6Oli B OlpeAeJIeHlII4

E,t'-,n',
BeJrLrtII{HLI =-, Bo-nr:opr,tx, [JIfl SBeBA HJIacca cBeTtr]IoCTI;I III, auaulr-

o (r-r)
TSJILEO yltJIOH.fIIOqtrXCfi BBepX OT rnannOll nOCJIeAOBaTeJIrHOCTII' I{O}I{0T'

u ne 6srrr OIIIOBI-IaaIIIoIO COOrBeTcrBI,Ifl ]Ic]ItAy BSII'IqI4HOfrt Q , CnexrpaJIL-

Hr,rM HJTaCCOM. 3BeB[bI 6Olee nlriOHIIx CBeTI4MOCTefi MOryT I{MeTb HecItOJIbIiO

r{HyIO DeI[aIuHy Q, qeNI 3I]e3[6I MoHLilI[Ix CBeT[IMOCTeii tOrO ]Ke C[eHTpaJIb-

Horo HJIacca, tr4uerO:rcs o11peAeJIeHIIbIe yI{aBa1II'Ifl IIa IIaJILIq?le rrOAO6HoIO

e${enra t391. B qacrlrocrrl Arltr BBesA llneag [36] e'ror eSSexr orpe4c-

JIeHHO CyqecTByer. Arg HiraccoB 0BeTIIMOCTII v r,r Ia pa3JIEtIILfI B ReJII{-

qrruax Q ar, 3Be3A [aHHOro cflcr{TpaJIsHOIO HJraCca oHaSr,IBaIoTC-fl OaIeHL

Br{aarrrrerrbH or 0105 g,nlr Bt go 0i35 gr^n 87, a nrlfl A0 yxre 0:53'

Paafln.ra-fl B BeJrrrarr{}tax (B - V)ou (U 
- 

B)o AJIfl 3BeBA paSJIIIaIHLIx KJIac-

19t



coB cBeTr4r{ocrr,r IIpu\,rcp]r() ,l]ponopql,rorra"ltr,rlri pa3Hrrqo rr a6coJrloT]rr,Ix
BeJrrrqrrrrax (cu. o6 orou [12]). lloetor,ry MeroAonr orpcAcrrelrilrr cuemrpaJrr,-
Hol'o I{JIacca lro llcJrlrqlruc Q ItcJrb3tr rroJly(-tt4Tr; IrLICortoi,i Torllrocrtrrr B crleH-
TpaiILlIoI,I HJIaCCo 6ca trcclrc4oRilHl,Ifl rI yr1g1o IlJrIIfHI,lfl M ua BeJItrrIr4IIy 0.

Cl,tc'rclia a6contorrrr,rx llcJrr,rrrr,irr, rroJryrrorrHarr B S 5, 6rr.ta couoc'laBJIotra

c cncrcuor)i florpr,r 122, 231 (Sur. 17) . Cornauro orrpc/(cJrounii rrplixo5rrcfl
cqI,ITaTL rl.lloxtIlI, OoJrtl ytlggll;, tllo o6o crrrcTcllr,r a6co;rtorubrx BCJIurtr4Ir BnI-

lloAcllbl rra ociroBo I{oJl-tllrocTIJc1llrbIx r.rcToI(or. flolrulro Strarr!lT(,.'IrrHLr-\ crlcTC-

-d\
S
N
N -zz\

oo
oo oo

oo

B

oo

'Z

tDrrr'. i7. Conocranreulr.e ful to Ietprr r,l .41

(nT'opoe npr,16rulnenlre).

/7empu

aa ra6t. 4

Marl,rarecHtr{x pa3ilr4rrr4it, r4t\,IeloTCrr 60JIlurlre cJlyqafrHbre olJrrrS}i11,;(ocrrtralo-
ql{c nolrTLI ti0, Pacxo]I{AerrrLE clrcreM HacroJlbno BcJr}rF[,r, rrro oror ]Jorrpo0

B acJryiltrlB aeT crreqlr aJlblroro Aer a JIbHoro pa c cr{orp eHrr.fl .

Ocnounoft npuqldHoft cr{crer,Iartr{alecxr{x paBJlrrarlrft cr{crcrr cJrcAycr, tro-
BIIAIII,ION{y, CaIIITaTL paBJII{qlIC IICxOAIIrIX CpICTei\{ CTa}IAapTOIJ a6CO.lrloTr.rbrX

BcJrtrrrlrH. Haura cI,Icrer,ra ,IcxoAHhIx a6conrcrrtrrx BeJllrrlr{H AJIfl BBe3A c11e11-

rpaJrr,Hr,rx riJraccoB B1 rr 6onec panHlll 6nr,rsKa H xatr,r6ponHe MopraHa n I(m-
rrarra [29] rlrur nocnorbxo yrorrHcnHoii [32]. ]tart orMearacr flerpn 122,231,
ofo cl{crc^ra a6collorHr,Ix BcJIr{qI,IH rrorrrll Ha 1"' cJra6ee, irer.r a6coJIroTHbIe

I]OTEAII,IH},I B , CI{CTCN,IE MK [29 I. ,(.NA 3BC3A IJIAB}IOIi IOCJIOAOBATCJII,HOCT'I

crrcrirpaJrbr,rrrx fiJraccoB 132 n 6orec rrosArrlrx Haru[ craHAaprr{ ocHoBaHbr Ha
llClOJIL,3OBalIlIII IpynIIOlrbrx napaJIJIaI{COB, ItOTOpLIe eABa JIII IIOIyT I{MeTb

rar(ym 6onr,ruyro crlcrclrarrlrrecnylo ouu6xy, r{oropar{ [pr,rBoAtrJ]a 6r,r m cpc4-
Hcit pa3HLrrIC B a6corrorr{brx BcJrrrarzHax rropflAr(a +0:7 . flpnurrr,rfi uauu
r\roAyJrb paccroflHrffl Arn fI.nea71 (5i3) uaro orJrtrqaerc.E or npr4Hflroro flerpu
(5':0).

19,1
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SHaqmtelruttC yItJIOHcII?If OT CpC4ueii 3aB I'IcIIMOCTI{ Cl'ICTeM Ilerpu U

garuefi Moryr 6r,rrt or.racrlr o6r,acuerr6l pa3JrlIqI,IflN{u R rICxoAtl6lx cl'Icre-

Max t{ orqacrr4 oryrrai,iH6rMr,r r,r cr,IcreMarllqcc}tt{N{ll olru6nal{u R ollpeAeJlerillfi

aliBI,IBatrreHTIIbIx I[rIpI,I]I BoAolloAIIbIx lr'trrr'rii. C aroli TotIHI'I 3Ilclr.I'Ifl IIa]IIlI

OIIpeAeJIeHLIfi a6COIIOTIILIX BCJI11qtr{H, IIO-BlI[I{MOM}, 6O.rCe CBO6OALI6I oT

cnyuai,intrx ourr.{6on, rar{ nan AJrfl Ha}ItAofi 3BCslIbI MLI r{clIoJrb3oBaJII,I 7ll),

or 2 4o B no4opo4nr,lx nr,rrrr,rrt. Fiamqoe rr3 Br.raqeur,rit W^ n cBolo oqepeAb

troJryrrorro D potsyJrbrarc ycpe,qHclrl{fl tlo rtpai,ineii Mepo tlecl{oJlbl{Lrx or-

AeJIbHLIx olpcAgJlol{llii etrs[naneHrHofi III{pI'IHLL J-loarouy Mo]I{Ho o}I{l'{Aarb,

qro r{arurr ourr,r6Hu orrpcAeJrerr},rfl a6corlorHllx BcJIrIaIrIIr 3Bo3A I(oJr}I{HbI 6LIrr,

IlprrMeprro B l{Ba-rpl4 pa3a MeHLIle, qgM y l1crpr'r. Bepoartta.n ourt'r6tra

O11pe,qe,llculls a6conmrriofi BeJII,I.II{HrI Itaat4rlr'1 sBe3AbI n uaurcii Cl'IcreMe

B cpeAHeM rroprr/{rra + 0'i'10 II MCTISC rIeNI AJI.fl 50/o ;lcll4 upcnuruacr 0i'25.

fIO uo4c.rc,rau ilcrpra CpoAI{fltI OmI46I{a eIo olpeAcJIeHl,IIl M sa c'rcl- crryqaii-

ur,rx ourpr6or\ B W). [JIfl I{T AoJI}HHa 6lrrr lopnAlia -+- 0',"3, 'no lIaxOAI'ITCfl

B Corracrrr{ c rIalIrIMlI OqeHI{aMI',I aroi'i ourn6nr'r.

Iloa.rolry Molnllo 11oJIaIarL, qTo Al,Iclepcutl roqe6 Ha Sr,rI. 17 o6yCnor-

JreHa B ocrronrroNl ouu6fiaMr,r B orrpcAeJrerurflx a6conulrisrx BcJrItrrI,III R cL{-

creue l]e,rpn. Itpol{o roro, tlorpaBrur 3a BirrIflIItIc crlcItrpaJrI-Iroro ItJIacca

Ha aI{BIIBaJICTITHyIO IxEpIIIIy trIIIHt,tll rIp!I no.rIE,soBaIII'III cAlIHoii pc/IyI{qrIoI1-

Hoiif Hpr{Bofi (|W, IA ) gnx [rr,rporroro LlrrrOI]BaJIa crottrpaJlblrblx ItJIaccoB

B0-R7, DbrBg[crrrrsJC D 122,231, uo-nr4trNrol,ry, Bal{cr}ro 3aHr{}I{eI1bI. ]4s

Sr". B cnelyct, rlro, IIalprl Mep, flonpaDrta AJITI R0 go.nrxrra 6ltrs uo-
pflnHa +0']'6, D:fo BpcMfl Itali, corrlaclro l]crlll{, oIIa paB}Ia Boero +0i'3.3a-
HI{X{CIIIIrIC BCJII,ITITIIILI IOnpaBOlt ll& BJILI}II{lrl0 CIIOI{lpaJIL}IOIo IiJlaCCa TaIiilte

IIpI4RO11-ET It yRoJITITICIII,IIO pa36poca rorlclt OHoilO Cpcl-\lloii JII,II]III'I IIa

Slir. 17.
Mrt nour,rtaJll'Icr llaJloo colocraBllrb IroJly(lollllblo Haxlll' naparlc?pbr 3rJo3I(-

crreltrpaJll uuii n.nacc lr a6co"rrlorrryK) I]o;trr,Iqlruy - 0 sIttll,IBaJrcllr&r\III erllx
napalrorpoB - lc,rr,rrrr,ruar'irr , rt ).1, Iraxol(rrN{blrlll B cncro}ro IiJraccl,Id)lrItaqll[,

paalla6oraruroii llla.norl?rtcxl I,I /lp. (or. t13 l).
'Iaxoe corroorauJroui,ro rrpo/\c'r'aBJrrICT :lrr&rrl{TcJrLIrr,ri'i rlnropoc, Talt I{aIt

olro AaoT Roat\{oit{rrocrrr ollarJurrTL TorrrrocTl rI{lTo/\oB $ororpa$r4'rccltoll cnclt-
Tpo(boroN{orpuu rJorrpopbrBrroro ctror{rI)a /(JrrI II0JI0ii ARyrl0puoii I{Jraccrr{I{-

Itaqllfi Bu0B/lF]r;rx cnortTpolJ C rorrHoCrblo ]I0rol(ol] I{JIa0cJ{d)l{HaIII,Ir{, oclloBaH-

HI,IX HA I{OJII{IIOCIIBCIIIII,IX OIIPO/{CJIOIII,I-flX IIHTOl]OI,t1}IIOCTOJt JI1IHUi,i IIOTJIOIqO-

IIIIfi,
Born.u,rua 6a.rrsrroponcltoro cltarII{a , xapaltropt4Byor cRoitcrBa SoTo-

c{cpHbrx oJrooB BBcB/I},r u oupol{cJrrrorcrr riar{ 'r0}rlloparypoii, ralt I,I ilJlorHocrLlo

coorBorcrBylorr\rrx cJro0u. JJonlr.ruua 11 - 3700 o[poALrJIrILrrcfl raltfltc roNlle-
paTypOft I{ IIJIOTIIOCTLIO I,t, I{pOnlo TOI'O, t'yp6y.UCnql,rcrlt IIO R}ICLIIIIIIX CJIO.flX

3lJ03AbI, OCCDLIM Bpa[{OHlI01U I'I Apyrl{nIl{ 1Ipor\OCCaLII'I, I]JIrIflIOIqI'IIII4 ]la paC-

rxlI]lctruc Jr,rnIIii,
Orrroclr:r'e,nr,Hoe BJrtrflHl,re yrloMfli{yrblx +altrollor; IIa BcJrI,rtIuHbI D lr )., 

-
- 

3700 Morrtrcrcfl I] BaBr,IcrlMocrrr or rroJroiltorrr,rfl BBe3Ar,I lltl II[arpaMMe
crrcrirp-a6coirrorrrafl BcJrrrrrr4rra (cu. [13]). ,I(.ua uo,try.Ielrufl rro IroJItIIII,IuarI

D n )., 
- 

3700 Jlocraroqllo roaIHLIx BHarreHI,Ifi ilapaMorl]oB llrlcllAll ilI u Sp
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(r, e. ailfi. Hann6pornr4 crrcreMr,r D, trr) rreo6xo4Lrl.lo sHaHr4C rO.rubrx M
u Sp 4nx Buaq[re;[bHoro qlrcra BBeBA.

IIpz 11arzrrtr11 raroft xanu6poanu AJrfl Haxo]r{AeHllfl cr1c6rpaJrLI{oro

Hrracca a a6conrornofi .nenu.rfinbr BBeBAbr B ctrcreMe 1), ]., ueo6xoAIrMo Bcero ABa

Kpr{reprrg. Tan r(a1 Sp , M gnx BBSBA pal{ee A2 oupegeJlglorcg oAHo-

BHaqHo rpa{rzuecxr IIoJIoEte}tIaeM roql{tr, rao6pantarorqeii aueagy, B trJlo-

CItOCTtr ,, trl, rO OrIeB[AItO, -IrO Omr6Ha n nrc6Oft I{3 BeJ]I{YtrII D mttm }r,

trpuBe[er H coorBercrByloqut\{ oulu61au, noo6qe roBop.fi, n o6olrx [apaMer-
pax BBeBArI, Har( B cfrer(TpaJrbr-roM HJracce, Tart lt s a6corloruoft nefln.rllue.

Cornacno Illalonmy lr ,[utau [13], ourra6xr,r B onpeAcJr^elllrlr BcJrtrtqur D s.

).1 
- 3700 olaabrBalorc.tr rop.flAxa 0,005-0,020 u 2-g i\ coorBercrBelruo'

lpuqeM orur6na s D easlrcur ot cauoit sermqrutt D.
LIa anannaa rpa$unos cpaBIleIIIra Sp II, D ($rr. LB) w M II, ).1 

-3700
AJrrr rpex rrHrepBaJroB clleHrpaJr6IIr,rx r(Jraccon ({ur. t9) uoxtno BblBecrrl

cJre,qymqrre BanJrloqeHr{fl (x aruu }He BaHJIIoqcHIr.aM, I{o B Meuee olpeAeJleu-
nofi {opue, rpr4BoArar r4 paccMorpeuue {ur. tt e pa6ore [13] - cpaBI'IeHI4e

crlcreMr,I D, )., c clrcrelrofi MK) .

a) TaH Har( BeJrrraurHa 11 - 3700 aaBrrcrrr s 66firruefi creIIeHZ or M,
qeM or Sp, ro oruz6xa B orrpelleJre:auu r,eilul,vllrr tr., - 3700 6yget MerIbIrIe

cxaar,rBarrc.E rra HaxoAraMofi Be.trllquHe M, rreM Ha Sp. Creueub BaBI{cz-
Mocrr{ ).1 - 3700 or M paarraqHa AJrrr paaJrrrat:'lx M , Sp, ynerurrzBa.ficb

AJrfi BBeBA 6onunux cBerr{Mocrefr. w 6otea pauur{x crrenrpaJrbHllx I{JraccoB,

lo B0. Ana.rrua {ur. 19 (nnn ananorrlr{Hr,rx rpaSlrxor c 6oree 4po6rluu
AeJreI{[IeM Ha ctrenTpaJrbu6rc rnaccrr) IroKaBr,rBaer, qro y.Haaauuble Br,rlre

BeJruqzubl ouru6ox B onpeAeJreuur,r tr, - 3700 6yly, trprrBoAr{rr x ouru6nau
B otrpeAeJreHr4rr M (n;rg Aocraroquo yBnoro rrHrepBaJra crremTpaJrbHbrx

HJIaccoB, cr(alneM, rrop.flAHa rroJroBr4nrr oAHoro no4nracca) MTTHZMyM 0':2-
0',"5, o6rr.Iuo xte 6onsure. E(poue roro, AJrfi BBeBA crrexTpaJlr,Hr,Ix HJIaccoB
B0-87 r(JraccoB cBerr4Mocrrr III-V {anropolr, r4cr{a}fiaronluu trr-3700,
flBJrflercrr 6ucrpoe oceBoe Bpau{eur{e BBoBA. Pacrunpeuze tunuft Ba cqer
Bpau{eHIl.E rrprrBoArzr ri roMy, qro Berr4rrzua ).r-3700 yne.nuuunaercn. [u-
crrepclffl B cr{opocr.Ex BparqeHr{.s 14 Ha[paBJreHrrrrx oceft apaqeHtr.E BBeBI
80-87 4auuoft cBerrrMocrrr [plrBoAr{r H BHar{urerbHofi Azcrrepcrrtr B Ba-

Bucl,rMocrr4 (M, \r) rl B HoHearHoM r4rore AeJraer otrpeAeJrerrua M gr,n eseag
HJIaccoB cBerlrMocrr4 III-V uo ),, xpafiue HeyBepeuHbrnrra. A6corrornr,re
Beflrdq[Hbr BBeBA 6onee cra6brx, areM 

-3m (anea4sr ctrenrpaJrr,Hbrx HJraccoB
noBAHee 82, HpoMe caepxrraranron), oqenffBarr, rro BerlrqrtHe ],, - 3700
noo6rqe He rrpe4craBJr.rrercfl BoBMolr{HbrM.

6) Cnertrpa,nrurle HJraccbl BBeBA AaHHort cnerulrocrr4 orrpeAeJrflrorcrr ro
BeJrI{quHe D co cpeArrefi oruu6xofi uopa4xa 0,30 cuexrpaJrbHoro rroAKJracca
n 6o.nrrue. B znrepuare clenrpaJrbHr,rx r(JraccoB paHee B0-Bt oqelrxz
CIIeI{TpaJIbHT,IX I{JIaCCOB IIO BeIZTII4He D CranOng:rofl COBepIneHHO neollpe-
AerrenrlbrMrl. An" BBeBA crrenrpaJrsHoro KJracca O uo cyu{ecrBy rrer z
o.qnoBHaquoft aan[clar4ocrrr Me?r{Ay 11 - 3700 u a6conrcuroit serlr-ruHofi. Paa-
ilrz.utrrfl B cnopocrr{ ryp6ynenqrzu n aruoc{epax BBeBA O gauHoft crrerrz-
Mocrrr Mofyr rroJrHocrr,Io o6rgculrrn orcyrcrBtre .rerxort BaBr{czMocrrl Me?r(Ay

11-:700 u a6coilrorHoft senrqun oO 

,unlr"ro 

O i37l.



Cre4onarelbHo, HJlaccutfrraqun (D, )'1-3700) lluenuo Hax IByMep-
Ha.fl norrqecrBeHI{a.E mraccu{uHa\ttfl Arrfl BBeBA paHHtrx clenrpaJlb-
I{bIx HJTaCCOB Or 05 gO BB uaxogur IIpuMeHeHlIe JItrIIIb B orpaHI4seHHoM

orrer{rpaJrbHoM zrrrepBaJre or B0-Bt AO B2-P2,5, rax Har( BHe aroro

lrr{

Putwe 0o

coo

Oo
oooo

oo!o

-J - t/ -.f
froalnee Bz

(Drnr. 19. 3anlrcltr.tocrr ).1 - 3700 or a6conrornort nenfisrubt
AJIE Tpex CIIeHTpaJILIIBIX I{HTepBa.rIOB.

EHrepBaJra ynaaarrrrafl firraccr4{I4xaql{.a repfier cBoit AByMepHEIfi xapanrep
v upeBparqaerc.rr B JrI4HeftHyIo, Ao HeI{oropofi crerleHlr HarlecrEe}IHyIo

I{ JIa CCr4srrHarIr,rrc.

S 7. IOCTPOEHI4E II OEIIIEE OECY]fiAE}II4E ,[I{AIPAMM[,I
CTIEITTP-AB COJI IOTI{ A,fl B E I I4 II I{HA

Ha OcnonaHLI[ nOlyqCHHbIx AaHHbIx O CleI{TpaJIL}IbIx KJIacCaX m a6CO-

Jrrorlrbrx BeJrlrarr,rHax aneag o5-87 (ra6r. 4) 6mna [ocrpoeHa o6qa.fl Ara-
rpaMMa cler{Tp-a6coJrlorHa.fl Berurrzua. Errnu zcxrlor{eHbl JILr[], uer(yJlrlp-
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rlbre 3BCBAT;I (a rOlt qlIcJ]e rr fiBrrbIC 3Bc3Ar,I Be). cnclYcr IrMcrr, B BI,r/Iy,
rrro Ar4arpaMMa rrocrpoeHa fro SrJeSAaM o ra B 60aoruocrar:cJrbllo rt roMy,

BXOAflT Jrr{ OHU B nanyro-Jrrr6o rrpocrparlcTrJCHHyIo lpyilflrlpoBlty LIJ]lr IICT.

Itr4lrncrneriur,tu ycJroRr,ICM BltJrlorrcrrdfr 3neBA Ir Harr crrr,rcolt ciJylr{r,rJlo I1a-

JII4II]'IO I,I3N{E]]E]II,Iii SITRLIBAJIE}ITII,BIX IIII{1]141I JII{I1I,IJ]i IIOIJIOIqEIIIITfI.

l4a paccuorpcrrr{fl o6rqcro r}uAa Ar,rarpaMMLr crenrp-a6corrorrrar{ ReJIIT-

rrr{rra AJrfl Brre3ll 05-87 (r[ur. 20) Mo]r{rro cAorrarrr p-EA Ba}HrTr,rx 3ar{Jrro-
r{eHuft.
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{Dnr. 20. .(uarpa*rua cfler{Tp - aSco.rrrorrrarr BeJrrrrrrrHa /IJrrr 3BoBA 05 - Il7 y,r} Ta6Jr. 4.
flenyraprr,re BBeB,qbr onynlerrr,r.

I{Dal(plrr,r - Ia, Of ; ripyir{fiil - Ill; rrocr,re r{pecrrrriil - fI; lre::qourirr - II-III; rrpccrrr{rr - IIl;
Jtpecrrrr{rl c ro.Irtoia - IY; ro.lrrrr - 

.V; crlomrrarl rllrrrrrr - 
(JI[ilrUI nyJletsoro DoBpacl'a> rra raol. 5,

croroerl 1r.

A. 3nea4rr O c aMlrccrreii B orror{rlrax, BBcBI(r,r Of u cpc,rqucM flptro
BBeaA O, ,rMeroqrrx rrr{cro a6cop6quorrrr6rrt crenrp (OA) rrJrtr r,rMcrou{ux cJra6yrc
.aMrrcclrro, rrc o6rrapyntnnacMyro rra cler(TporpaN{r\{ax c yMo]lcHlloi,r 4ucucp-
cr{cii. O6racru, tsa{rr,rMacMrJe rra Ar{arpaMMC ilRoa4anru Oi n OA, B BrJaartr-

rcJrr,rroi{ crofrcrlr,r HanJraAbrBarorcrr Apyr rra Apyra. ll cnnalr c orlrM orMcrrrM,
arro Clerr06ax [1101, cpaBr.rrrBarr B]letsAbr Of u OA, [pl{fireJr rr BanJrroareurrro

o rraJlr,iarrrrrr rtoppcJlfrr{rill Mc?rtAy a6conto'r'lrsIur,r BOJlr,rqr,rrraMlr urca4 0I ra

rrrrrcrrcrrrlHocrbro aMr,rcci,rrr N iII, ).). 4634, 4641, rJ roM cM6rc;uc, rrro

trHlOrICrrrlflocTb aMI,IccrIl{ yBCJIT{TIIIBaCTC-q C yBeJrllarurrrl0M CTJCTTIMOCT[r

3BC3Ar,r.

3ro rraxognrca D cooTncrcrnlrlr o ilpc[rroJlo?ItorrrroM A.rrgopxunn o roM,
rrro BBCBAT,T Of nr.rr.srurcfl a6corrorrro rral,J6oJroc trllrrr,rMr,r r,rB 3BcaA O l4L), n
BDIBoAaMr{ l]r,rrcorra 06 aMr,rocrrorrrrbrx Jrr{rrr,r.sx B 3BcuAax O L421. 071llano

,llo rrcro,rlEBonaurrfl r,rrrrorrcrrllrrocl'r,r BMrrocr,rorrrr;rx ",rr,rrruii N III rJ BrJcBAax
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O5-OB B Har{ecrBe HpJrrepz.s a6conroruux Beruqug neo6xo4uuo [Byrrr{Tb
cneg;rroqraii Borrpoc.

tr4ueerca pxg yxaaanuft Ha ro, rrro ugrer{cr{BHocrr, eMrrccuu N III
B BBeB[ax Of MeH.aerc.E co npeueueu [43, 44]. floeronry errazcczro N III
B SBe3Aax Of Hersa.s IrcnoJlb3oBarb B I{aqecrBe oAHo3rraqHoro HoruqecrBeH-
Horo Hplrrepna a6co.ruoruoft seil[.rtrHbr BBeBAr,r Ao rex rrop, rroxa ue 6y4yr
BbLSCHeHEI SaKOHrJ I43MeHeHI4fl trHTeI{CtItsHOCTr{ 3Mr(CCI4I4 C TeqeHUeM Bpe-
MeHIr. Bo BC.TIHOM cJrytrae, I{cxoA.fl rra $aHra r{BMeHeHrrfl ctrJrbr BMtrccI{tr
B SBeBAax Of, uoxtuo, ilo-BrrArrr\{oMy, carrrrarb, qro Me?r{Ay BBeBAaMtr OA u
Of nenres flpoBecru xaHoft-nu6o peaxoii rpaHrr{br. Boauolruo, rrro Bce.

BBeBAT,I O .gs.rr.s]orcf oMr,IccIrouHLIMr4 BBeBAaMr,r, T, e, BBeBAauu Of, c roft
Jrr{IIr6 paaHnqeft, uro clrJra DMrrccr4rr orrpcAeJr.flerc.g a6conrcrnofi BeJrzqzuoft
BBeBAsr Lr, HpoMe roro, Molrier 6rrtr eule tro4Beplr{erra BJrr4flrrr{Io [pyrrrx
{anropon, MeH.srorquxc.E co BpeMeHeM. Saeucnraoc'tb cLrJIbr aMrrccrrrr or
a6corrotr-rofi BeJrrrrrugsr 3BeBAr,r rrocrrr crartrcrmarecriufr xapanTep, [o-Br4Atr-
MoMy, B crrJry Hecrar{r{oHapHocrlr {rzarauecnrzx ycronaii n aruoc$epax
BBeBA O HaH B Terrer{rae AJrr{reJrbrrbrx orpeaxoB BpeMeHu fiop.rrAr(a Mec.fl-
qen [44), rax r{ B rerreHne Hccr{oJrbr(trx qacoB [43], a BoaMo]nrro u 6onee
noporr{mx cponoB. B orolr orHolrreHtrLr BBeBABT Of ne orrnqalorc.tr, no-BrrAtr-
MoMy, or cBepxfr{rarrroB c[er{rpaJrbHbrx r{JraccoB, 6onee rroagHr{x, qeM 09'
(crr.r. uaupuuep [45, 46]).

Her BBeBA Of clenrpaJrbHbrx rroAr(Jraccon rroalr{e O8. flna uo.ssneHrfi
sMrrccart B rrr{Hrr.flx N III, )J,4634, 464L u I{e II, I4686 ueo6xo4uua orreub
Blrcona.fl TeMrreparypa. Izlnrepecno, qro B rrpeAeJrax crcrrrpaJrbFrbrX rro{e
r(Jrac.cor O4,5-O8 Her orqyrrr\.roft aasncuMocrrr cr4Jrbr aMLLccrtlr or reMtre-
parypbr.

flpu paccMorperrl4lr Ar{arpaMMr,r coBAaerc.s BuerrarJrer'rr4e, arro aoea4sr O
o6pasyrot ecrecrBeHHoe rrpoAoJrlr{eHr{e r.ranuofi rocJreAoBareJrr,Hocrr
B o6racrl caMbrx paHHr{x cner{TpaJrr,Hbrx rroAr{raccon O..A6corrornrre BeJrtr-.
qzHbr snea4 O rrporpeccuBHo yBeJrrrrrnBalorcfl c npoArrzlr{c}ruelr x 6oree
.paHnuu ctreHrpaJrbrrbrM no&ftJraccaM. flo4ruepxrAaerc.fl xoA a6conrcrnux
Befltrquu anea4 OA c ,rBMeHeHr.reM crrcnrpa, o6napyxronnr,rii: BlepBrre Ao-
craroqHo orqerJrr,rBo r [32]. A6co".rrorHr,re BeJrrrqr{Hr,r anea4 O5-O8,5 aannro-
rreHbr B rrpeAeJrax or -5'j'0 p,o 

-7'l'2, B cpeAHeM 
-6':'2.3rea4rr Of n cpegnervr

Ira 075-0':7.flpqe, qeM BBeBAbr OA. fincnepcua a6co,r]o'rnrrx BeJrrr-
qzu BBeBA O5-OB AoBoJrr,[o BeJrtrr{a (uopa4ra 2"'), uoarouy [pr4 trrcrrorlr,Bo-

BaHrrr{ cpeAr-rrrx a6co.ntornrrx BeJrurrtrlu snea4 O Aa}rEoro cler{rpaJrb}roro
rroAxJracca ,qna 6onrrurrr{crBa BaAaq acrpo{zanxutr[rn. aneagnori acrpo]roMzz
6yger nno4lzrbctr 6onrruaa omr6xa.

Bonrmzrncreo r{BJro}r{crr}rblx Bblrue BbrBoAoB, Bbrrexalorqrrx I4B paccMo-
TpelIZff ArrarpaMMbr cuexrp-a6coJrlorlra.g Ber[qr,rHa AJr.fl BBeBA O, pacxo-

Efl.rctr c peayJrbraraMz, rroJryqeurrrrMrr An4epxnrn lL9, 47).
Or:uernu uau6onee cyrqecrBeuHr,re pacxolnAer{rr.tr,

a) Cornacso AHgepxunn, cpeArrflE a6corrorHa.fl BeJrr{qr4Ha pauHr,rx

anesg O panr.ra 4'l'7; IIo naruun orpeAeJrenu.flM oHa paBHa -6'i2, lSoupoc
o paailtrarrrtr cpeAurrx a6conrcruux BeJruqr{H anea4 Of u OA n pa6ore Au4ep-
xuJrJI ocTacTc.fl oTltpLITErM,



6) I4trrcrrcrilllloC'rl,l tJoilopoAltt,t x .rr.ttttrii Crr H. ;qo Ho-FI11 Ilolyr CJJylIiIIrt,

Ilal(olr{rrbrn{ r(pr,rrcpr40nr rrpr4. orrpci\cJrcll.r'I aScoltoT'rrr,rx Bo.rM{Itu BI}c3I( O,

B roll \r,rcJre pr uan6onco paIIHI,tx, llHJIIorIafl 04,5-05,0 (crl. $r'rr. t3)' J3ttcp-

Bbro orpelleJr0rrur{0 BbtrJo/(br orrlocllltoJrbrro BoBNro}I{rrocrI,I IIaxoiItACIlrIn a6co-

Jrrorrl,rX BcJlrqrrrr anoa,q 05-OB rro orullrlaJrorrlrrln{ IItlrpl,ruarl ]lol(olloltFtlrlx

.nr.rlr,rrYr 6r,rtur c4c;ratrr,r n [20 ]. 1\,Ir,r rroJlaraerr, rrro cirolirpaJrLltblo ItJr&ccLI .l'I

a6conlorrrr,te BcJrrrrrrr,rrrL,r auca4 O5-O8 uolyr 5r,r'rr, oupo4oJIcllbr c AoRoJl F,IIo

nucoxoft Torrrrocrrrlo rro IrBxfcl)clr ur,rN{ criBI,IBaJtoIITIII;I[{ IxI4pIr}IaM rIal,i6o"rr0o

cuJrr,rrrrrx nlrtrlrji noI'JIoUIcIItIfl B l,ix CICItTpax - JIIiIII4i/I BoAOpO/(a, FIoiiTpalb-

lloro I,I IloIIil3orjflItHoro roJlrrfr, rpr,,irrotr /\ocrarouuoo ul,lcJro luflIlii oliai]Lrl:]a0Tofr

orroHr, Irc6oJlr,]xilr,I - IIo 6oJIoo 10-15.
llan rian rloBt[o]r{uocrb orrpcAC,{cltl,tfl a6coJrIor}rblx BcJrllrlI{.tI p&IIIL}IX O-

3r;03I( CUeItlpOCNOril,rqocril4xrrr rIeToT,\&,\{r4 rrllcAcrallJltrcrotl rlpoBllt i,tai'i:tLo ua;,n-

rroil, a poByJIr,rarbr pa6or l1g, 47 J, c o4uoli crolloHLI, u [20 ] I{ /\aIIIIo ii pa6otlt 
-

c 4pyloii, B BriarrrlToJrluoi;I rlcpo lrporuBopeqar Apyr APYr)r, ro 3ro'r' lrolrpoc

sacJryltillBa0r cnerl[raJrrJr]oro !rccJ-ro/(oDarrrrr{. Hoo6xo;qrrlo 71a.]IlHci,iuroo pa3-

Brrrro lcopurr aruocQcp paulrx auce/I O c r{cJrr,Io Iraylrclrr,rr{ paBiIrItIlIrIx xte-

xarlrrBr\,roB pacurr,rllorrr,r.n lr,rrrlrrli J,i LI3yareHlirtr orrrocrlTeJIr,tloii poilt'I TaIi[tx pac-

nrrrpflKrrrtrr,rx Sarrlopon, rran ripyirlo- rI trroJIItox{aolxra6uarI ryp6y;rotrr1lta,

Topr\rr,rrrecrtlli,i arf$onr .[,onurtopa, a{$ortr Illraprta tI iIp., tI cpal]IlottfIo roopl'lll
c pc)3yJILraTaMt,r na6rro;1cur,rii.

B. IIa [rrarpaMMC cuoritp-a6coJrrorrrafl ]roJrr,rrurHa o6ltaulaet ua ce6n

Bni{Nrarrr{c IroJIl{oc orcyrcrnl{c BIrcBlI 6oncc .flpIII,Ix, tIcM 
-51'8 

B clrcl{-
'rpaJrrrHol\{ IIrIrepRare 07,B-O9,1. [l4ua rrri 31'o ri]ocro e{{criT cryrlallHoc-'u.

/-[elicruur.ctrbno, B aroM ]r(e clcnllpaJrLuoM rrrropr]aJro coAcll]nurofl rro tt]lai,i+

rrci,i rvrcpc coMb BlreBll O c a6contolllblil,Ilt BcJrI,[aIUHattlr or '-5',"0 11o -5']'8.
B cticcl(urax cner{TpaJrr,rrrrx l,rurcpBaJrax rartoi,i }ric [portrfliclllloctr],r, 06,6-
07,B u 09,1--80,2, BD03I{ ap'rc 

-5'/'8 
olia3l,Iuacrcn LL u t2 coorllolcrrlelrlio.

Il oarloniur,r AB a o6'r,rIclIc-uutI D ror o r[artla.
J3o-ucpntrx, r,r aro rtaruo'r'cfl rra nollrr,rii rJ3rJrll( 6oloo ecrocrllollllrlM,

ilIiTCpBaIrbl paBIIOIO paSN{Olla B [It{aJro L]rreril l)ililLlrr,ix I{JraccoB uoIyt 6r,r'r'l

r,I lrc paurroBCrlllttr,ril{r,i B urnaJrc a$(luri'rr,rnrrrrx'l'or,lnol)aryp. ,l[orryorrll\{, rrro

rrnrepBaJry 07, B-O9, t (6orrec o11rrolo rrognnacoa) N{oltor cootrrororlroriirr,
a,IOITLUICC Ol1IOOt4TOJrLil.O0 lI31\{CIICI1t40 lr()l\'ltloltaTypLI, UON1I AJrrr COC0AIIUX C UIIM

r,rrlrcprJaJroB. ll0rAa il o6r,r.rrroi.ir llarluoMoprroii rurtarrr: oIIcItrPaJrLIrr,Ix ltJIac-
COIJ ATOT l,t.IITOpllalJt OItilil.t():lCfl I'lCltY0OTIl0lIIrO paCTflI1yTLJX{, a (II'IOJIO 3BeBA,

IIpr,rxoAtrrr(r,rxc-rl il11 eAlrrilrr{y /l,Trrilr,r IrlrTCpBaJra, oIta}1{eTCrI SItaIILITeJIbllO

;rMorrbrrr0rrrr[1r\r3 Oglauo lrocJrcAor]aroJrr,rblii auaJrr,r3 I'pa0uItoB TTBMCIICHITfI

r{rr1'crrcr,rBrrocrci,i pasni,r.rrrrr)Ix ir14ru,riir uorrrorqorrr{fl co oloItl'paJILIrbril[ ItJracooM

rorJoprlT, i{ali 6yJITo, rporill roBMo}Iirrocrlt raI{oro o6'r,gctrcru,lg, IJo r:onrtoru

cJrylrao, B rnnaJlc lg'l'q,, Jurrrurutclluara o8-09 u oocollrrr.ix r,rrrreplrLlJioR

LlgT'r.,7 rra r{x rparrllI{ax uo nor)rl' paBJrlrrrarbc-s 6oneo rIcA{ Ir AI}tr paBa.

Clc4ouarcrrr,rto, n 0ilyrIae L{ocrarorrno nJIaBIroro [I3x{clrerrIfl uol'u]rIIoro
rr,icJra BBC3II r AaHHbrx npoAeJrax a6co.nrornoft Bcruarurr;r c rcuuepa'rypofi

(cnertrpaJrbrir,rM fiJraccou), n nrrropranr: O7,8-O9,1 [olritno pacnorararr,c.fi
uo npafirrefi Mcpc ccML-BoceMb 3Beir/I c a6co.rrcl'rrr,rMu BeJrrrtrlrlralvrrr or 

-5'l'B
Lo -7',i2.
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B.ropoc Bo3MoiuHoe o6r,ncucnue na6.,rro4aeuoro rra ArrarpaMMo orcyr-
,crlil.rrr flllnl,rx BRCBA B r{rrrcpBaJre 07,8-09,1 - Bro peaJrr,rroe orcyrcrRr{e
BBcBA l{aHr{blx xapaltrcptrcrr,rl{. .[pyrnrvr.r c,rloRaMrr, BoBMo?rirro, arro rrocJ]e-

[oI]aTeJILIIocTb 3Be3A O paurrtlx cueHTpaJILIILIx rIOAI{iIaCCOB ,flRJIfICTCfI CCTe-
,c'tBcIIlIL,IM rlpoAoJrllieulrer{ IJ otopouy 6ormur,rr ret{[cparyp rnarrrorli [ocJle)-
AoRarelLHocr],r nr,}ca4 O9 n 6once rro3Arlrrx, B To BpeMfr naH rrocJlc[oBa-
TEJ]bIIOCTI, CBEPXI}ITAI]TOB IA, IAb rr Ib (A6CONTOTIILIC BCIII,.IqIIIIII OT 

-5I'5\o -7')'5) 
Iraqrrlracrcfl rorrbrto co cn0r{,r.llaJrr,rroro [oAr{J]acca Og n npoc.ru-

pacrca B cropouy rlo3Arrr,Ix clcr{rparrbrrrix rrJraccol} RrrJrorb Ao 14. O4trano
M0)I{1ty ,I(Bylvls BLIIUCI,IiIiIO}I{cIIIIEIMII BoBN{OiI{IrLIl{ra O6r,sCnCru.rrrNrr{ OTCyTC'IrJu fr
;rrca4 OB-O9 c 14 < -5']'B s Hacroflrlco Bllcr{n rpy,r:{rro cAorrarb onorrqa-
ro.rrr,rtr,ri,il nsr6op. Oructntr olpoAorcHrio Ira aror rotipoc N{o}nrro roJrr,Ho
rrocJrc ycrarroBJrorrr,rfr rraA0lr{rroii urtalr,r o{sertTlrnrrsrx reMrcparl.p ancag o
rI ()[peJtrefieHu-a rorrrrrrrx l[ t Sp ;1.lrn 66nrruero arr.rcJra ailca4 O.

lJ. l:ranuag trocJrc,qouareJrb]Iocrl (anea;1rr HJracca cRcrrrlrocrrr V B cr,r-

crcrue X,IK) Ir [p],I[,Ir,II{arcilIafl rt noi'r (.rilcrlr.gto }raJraranrqaaca) rrocrrcgona-
TeJr6HoCTr, SrJeBA-II,IrillIToB (rfnaco CrJ0TrlrroCTrr III) i{ocTaTorruo tlcrr{o
orAertllorctr or rrotrIocbr, o6paaycuoii anr:;11aurr li.rraccoB cR0Tl,rN,rocrl,r Ia-Ih
;Tr[lIrb /IJrtr 3De3A 6onec uo3jlrurx,.iclr Il1. lJ o6tracrn cncHTIla.rrr,rrr,rx rroA-
ri,-raccolr 09,0-81,0 crcpxrr'u.arrrr,r Ib, ,rllrir{o rr,rtaHrri II rr rrar,r6oncc
flJlrtttc 1rB BrleBI\ r{ra0ca crr:rr.nrocrn III rroJurocrrrlo Ir0ltcN{efllaHrj rr r.rl{clor
Iil-][rMC]lrIo oAI,IHaHODbIC ClteArlu.e a6conlo.lur,tc roJrlI.rrrHr,r. Hr,r o HarioN,I Ao-
CTaTorrllo ylJCpCHIroM rI 6oaycnonlrolr pa3lICJ]oFrrlr,I .JBCBII ]ra Arroi{p0l.}r.r{C
flocJreAoBareJIbIrocr[ paBJr],rrrHLrx riraccoB cncrrrr'rocrl,I n o6nacrlt crror{TpaJir,-
HbIx I{Jraccon 09-El1 rre r{o}l{cr 6r,rrr, rr pe.rrr.

To.rrro rar{ }nc DHyrpr,r [rrrpor{ux rroJroc, o6paaycnrr,rx B]JoaAaN,rr,r Ia-ib
u III-V cfloHrpaJrr]Irr,Ix nraccon Ii1 r{ 6o.rree uoe4rrlrx, Ilacrrl)eAoJruHurr
llIrcBA rlo a6corlo.rur,rM DeJrI,IaInIIaM TarioBo, alro IroJIIIocrLIo llcrtJllorraor o[Iio-
3llarIIIoo 6eaycnonrroe paBACrlorrl{e 3BC3iI rra rrocJrcAor]aro,Trr,Hoclrt,r llaBrt{rrHr,rx
n,rraccoa cBcrlrMocrlr. lloeror,ry t{Jraccbr cBer}lMocrrr I]I, IV rr V uago pac-
CN{aTpI'IBaTb, OIICI}ul{lrO, ,TIIIIIb Iitllt yCIOIIHyIO I{aaleCTBOrIiIyrO rinaCCn.{trHar{r,rrc
oIlea4 {rttalrtotit nocJToAollarcJrb}rocrll)), T. o. Iur,rportoit uonocr,r anc:t71 y6rr-
rraroillei'i cBerllMocr-LI rro Mcpc lr]lo[]lrlir{orrlrr{ H 6oitoc rroBALrrt}r c[onrl]aJIl-
rIbIM troAltJraccar{ 13, rra 3I}c3AbI ncpxncr,i qacrrr rroJrocbr (6onco }rpt{lre 

- 
IlI),

opc4llc}i alacrtr rlorlocbl (cpcguci.i cBerlrNrocrr{ 
- 

IV) u ru,rtxucr,i rracrrr troJrocbr
(6onec cna6r,re-v), 1'o ?Hc cal,roe crreAycr cxa3arrr rr o oorlouyrruocrr{
3Ile3A-CBCpXrl.irauroB ti.TraccorJ cRCrlrMOCrr{ Ia--Ib, B o6nac.rr,r cflcrirltaJrrr-
rlrrlx l{Jraocor O9,0-111,0 o6c vt{atsaIrHr,Io ro,locr,r rracrlrqlro }rar{Jra4r,rnalorcfi
Apyr rra Apyra.

I. Itari xILt yir{c orrIcrraJII,I nbrr[o, /IJ,rarpailrlra crr0rirp - a6oo.lrrorlas
IlcJrI,IuI4IIa ({nr. 20) rocrllocua IIaNTII i(ilfl Brc3A pa}r}rr.rx crror{TpaJrbrrJ,tx r{Jrao-
con 6oaor'lroclrrcJILHo rt t[anry IIX IrplrtlaT:(JlL]iri]locrlr It ro]I IIJIr{ Lrlrblnr rioll-
r{poTHr,rnt IIpocTpar{c.t'Borrrlbrtr rpyfl[trporJrtarr.

Crc;louarolbllo, ocJrII BB0BABT pa3Jrrrrlibrx rpocrparrcrD0rlrrbrx rpynlr,r.po-
Bol-i [INIoIol] paallr.I}rr,riil BoSpacT Ir SBoJrIor{rro}ri,IpyloT paBJI,rrI}Ibrx{r,r rIyrrltIl,I,
ro riocTpocltllilf /(Iralp&[r[ra orrJoc]rrcrr H clrcclr 3Bc3/l paHrrr,r,y cllcrirpaJrb]tbrx
.riJIalccoB paSJrrrrrHofo rrporrcxoiHl{crrrrfr r.r paBrrol.o BoSI)acTa.



Iloarouy cpaBHoHI{c o6rqcii i'[r.rarpa1\rrrbr crronrp - a6corror]rarr IleJII,IarI{}ra

AJIfl paIIlIrix 3BC3/tr C cOOTB0TCTRyIOTqIIi\III i{IIarpal\Ir[aMl,I AJIfl oIpCAeJIeIIIIbIX

rrpocTpatrcTBcrlrrbrx rpyilmrpoBor{, 3Bc3/1br r{o:rollbrx B Ita}HAoxI Aarrllo}I cJry-
qar) r,rrrclor o6rqee rpor{cxoiK/{oHrrr0, iI BoSnfoin]ro u oA[rraHoI]bIii nospacr,
IIpeAcraBJrtrot 6orrr,ruofi l,rrrrepco. Tanor: oparrr0rrllo oco6clruo Rail{}ro c rorrH}I
3pclrrlfl co rlocTaBJIelIrrtr paBJrrrltroro po/{a rr{rIoTcS o rrpol{cxoiI{A0rIrIrI, Ira-
IIpa]lJrelrr{r,I r,r ToxlIIax SBoJIIorlr,rr{ r'o pfiarr,ix 3B031{ pa3Jrrrr.r}rbrx cIIcFiTpa"rIr]Hbrx

rtJraccoB I,I cBemlN{ocreli,
OcuosHafl BaAaara cpaBlr0ur,rfl ilrrarpaMxr crrcr{Tp-a6coJIIorHafr ReJrrrrl,rrra

1lJIr{ paBJI[aIIIbIX IIpOC]rpaIICl'IJOIlIllrlx I'p]rnIIllpOllOIt saItJIIOtraerCn n O6rrapyine-
HIJI,I paSJIIIrrllrI IIe TOJT.LHO lr O6UlCXr Ilil;r{0, rrO rr. B rryJrr,tlvrrriTo 3aBr,rcl,IrrocTeii

cuctrrp 
-a6coJIIorH 

afl R0.rI[rr r,Iua .

Corracuo coBperrclrr{brNr rrpr}/(cranJrorrurfru o xapart'ropo lr rr&lrpililJroirrrr{
EBoJrloqr,rrr BRo3I(, Tarir.ro paB,rrrrrrr,rrr r\rory'f 6rtrl cnc4crRr,roN[ pa3JrlrrrHoro rroBpa-

cTa BBCSII B paBIIbIX CI{OIIJICIII,IfIX lI OTTIaCTII ]IatsJIIITIIIOIO XlrlMI,lrIOCIiOI.O COCTaBa.

lloarorry [prrr [oorpoorrrlr,I rroAo6rrbrx /{[arpar[rr [co6xoAr,rrro rrr[arcJrbHoo
lrcl{JIIOTIOHI{C rJCOX BOBNOiI{HbIX Orrrrt60rt ]J OrrpO/{0Jr0rrr.rr.r r.rcT}rr1rrr,rx,rro71yncii
paocroflrrl,Ifl IIo ItoHnpcrHr,Ix II]locrllarrcrRolrnrrrX rpyIIIIr,rpoBoli.

,[.rra pr71a raJlaltri,trrocnrlx ortorrJIonl,ILr r{ . accoqriaqur,i 6r,rrlr nocrpocribl
JIIaaIpa[I1\ILI (CIICI{T]I 

- Bi,IAIIlIarl BC.TIII[II,IIIA, IICnpaRJIOIiIIarI 3a .\IC]I{3Be3/{}1OC

frorJroulolrrr e).
I.l tra-rccrue craIIAaproB 6r,t.rrtt pacclrorpolrbr cliorrJr0ur,rfl r.r &ocor{rr&r{rl,r,

AJrtI rioropr,rx tIo)ItHo 6sr,to oupc4crj,r.Tr, rrcrflHHbro Mo/\yJIJ,r paccroflrrr,rrr ofro-
co6aMu, Ho BaIrlIcflrIlI{rllr or npoAnoJloir{crrLri'i o xapartropo DBoJrroqt,rr,r BTJoBA

[9, 3t ],
Cnonrpanr,ubrc rrJracobr onp0Ao.[rr.]rtior, [o Bo.rrt.r(Jr,r]ro Q (crr. $ ti) r,r.rrr.r no

I{oplraJlr,uoxry ror(atsaroJrro qBora (B I,')t,, uai.r71currolry rro /lByxrlrr0.rrorl
i'Inarltarnrc IJ-8, B-V.

I r,r a g rr. Mo4y"nr, paccro.flIrr.rfl rn o-M :3'!'0 rr3Rccrelr Aocrarorrrro
rorrHo ,J3 aorpol,rcrpr,rqecHJ,rx 4arrrrsrx [481. f{trarpauua r{B0r-llr,rAr,rN[afl
rloJrr{rrflrra frocrpoorra lro Mareprranau pa6or [31, 1r8].

fI I c.a [,H. m0-M:5':'4+ 0i'2. ]Iaiiitclt collMerr(crlrrcr{ rJlaBr{oi,i 1oc,nc4o-
IrarcJrlrrocrrrr lhcx71 B rrrrropBoJra 0'i'70 {B-lt < 0l'82 c rrraRrrort nocrrcAo-
IraTCJrLIIocTr,ro l--r,rag. Il IIpcAoJra-\ orrl],t6on orri)CAo.rrc]rr,rfI mo-M coBIraAacT
c rrarli4crrrrr;tN{ rcoMol. ll r,r.rccr{rt [ 49] .

,{ul,rlrryrqcecrr cr{orrJrcrrr.ro n6Jtr,rllr,I a ll epcea. lpyrrnonol:i
rapaJrrrarrc rllrrr no oflpcilc.Troulrlu li.uaav 1371. ruo-M: Iii'5 )-0,i2.

NGC 2362. Brogarqaa I cocraB cxorrorrr,rq BBc3l{a 30 r ClMa (Og III)
rro rrarrrl,rN,r orpcAcrrouurrM (ra6r. 4) r{Nrccr 1l[ - -6':00 ] 0i'07 ; m:41,40;
lvis- 0'ilt't 0',"1. CnonrpaJrbrlo-i{Boi.iua.rr, r{o crrenTp clra60r:r r{oMrronctrrrr
Ho Br,r/Icn. Ltn - 2"' LrJut 6o"ncc. Tor4a ulo rro 6o.nl,uto rroN{ 1+,1,,I, il
m,,- ful - 10',"L ! 0':'2.

t) p u o n I. f].nn AeBrrrrr 3Bea[, BXoi{flrr{r{x n Opnolr I, uo rrafigenur,rnr
IIaMr,r n[ $a6t. 4) rr rro Br,rAr,ril{r,rM ]}e.rr}rrruualr 7 [50], r,rcl1_raB"rroHr{r,r}r rjA

Moir{BlroBArroe rrorfloqelrr,ro, rraii4or,t tno- M - 7,:70 1 0i,06,
1r, 7 I-[ e p c c x. mo-lI: 7\!'75:L 0']'10. IlafiAoir rro ADyM Bro3Aar{ IID 18854

(Fl1 Iab, illl: -6,:75, V - 6')'49) u I-ID 14134 (t]3 1a, .rl1: _g'l'gJ,
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V:6ll'55). AI az m6ri 4; ,4yi.: t]"6' IIo cBepxrrrauraM Ia u Ib (10 r
6 sneeg, M r.puuxro -7':05 u -5'l'85 corJracHo ra6n. 4)i mo- M - LL':B-

Ilprnrro mo- M: LL':75.
(Doronetpnqecxrre rI crrefirpocHotrtrqecfitre IaHIrEre Arrfi rrocrpoeHufi

AZarpaMM (Sp, -o) A[rfr yr(aaaHublx rpyfltrupoBon Ba.trrbl tra cJreAyloqlrx

zcroqHuxoB: Ilrexgn [36, 5t]; allepcea [52, 53]; NGC 2362 tZl; Opuou I
[50, 54]; h, X Ilepcer [9, 55].

flocrpoenue cnOgnOft AI{aIpaMMbI cflel(rp - a6conrOtHa.a BelrlrquHa AJIS

yna3arrHr,Ix rlflrtr rpytrtrupoBolt roprtllrx anea4 ({ur. 21) u cpaBHeHZe ee

c o6rqefi 4uarpaulroft (Srr. 20) Aacr Boan{o}ItHocrb cAeJrarb crre[]tou{rle Br{=

BOAtr.

O6qas Al[arpaMMa cuexrp-a6coJlrorHa.f, BeJrurrrdHa (6r". 20) ecrb'
OIIEBI{AHO, PESYJIbTAT HAJIO}I{EHII,fl OTAEJIbHI,IX YTIACTKOB AtrAfPAMM CIEKTP_

a6conlorua.s Belurrr4Ha AJr.E rpynlupoBon, H r(oropbrM orHocflTofl pacc,rorpen-
HbIc HaMI?I 3BeBALI (ra6n. 4, motleq 7) . SuaullreJlbHafl rracrb sBeBA 6onee uoa4-

H[rx, q914 82, norner orHocnrr,c.E x o6rq,erry raJrar(rl{qecr(oMy rroJIIo ropflqlrx
3Be3A, COCTOflII{eMy I{3 qJIeHOB CUJIbHO paspe}IteHllblx I{JII{ HeKOIAa pa0[aB-
\fuxcfl. rpyllnl{poBoH.

Bcrecrseuuo, IIcJIbB.fl Tpe6oBaTb IIOJIHoTO COOTBeTCTBILa MelI{Ay l{I{arpaM-
rrrofi t[ur. 20, cocrannennoft LI3 cMecL{ sBeBA IIo xpafiueri Mepe rpex-alerblpex

AocflrnoB r(oHr(perubrx rpyntrupoBor( r{ BBeBA Sona, lr 4uarpauuoft Swr. 21,
o6paaonanuoft Bcero JltrrtrL lo rr.rlTtr rpyrrnl{poBnaM.

,{,uarpauua Qvr. 21. troaBoJr.flor olpeAeJl?Irr, ((JrI{HI{Io HyJroBoro Bo3pacra}

[9, 56] - aanucuMocr], Me]r{Ay a${ertunnofi reuuepatypoft (cuexrpaJlr,Hl,IM

xraccon) u cBeruMocrblo AJr.E BBeBA, roJrr,Ho rrro Sa11ogrrlrBilrux npoqecc

rpaBr{TaI{Iror{Froro c?r{arrr.E I571.
Ta6rraqa 5

Aocorlorrra,r BeJIItrIIIia A0c0rlorlrarI BeJIITTIIIHiI

ti0,n
110,5

Bi,0
BJ,5
Il2,0
112,5

83,0
IJ5,O

Ir 6,0
Il7,0
I18,0

-{t
-3,6
-3,t
-2,6
-2,0
-1.;7
-1,5
-0,9
-0,5
-0,2
+0,5

I i9,0
r\0,0
A 1,0

,{2,0
A:1,()

A5,0
A7,t)
F0,0
F2,0
F5,0

ln
+1,0
+ 1,O

+ 1,8

+2,0

+2,5
L') 1

+3,6
+4,0

-..-

-2"10
-1,85
-r,45
-1,10
-0,35
+0,05
+0,35
+0,70

t_
| 

ora paoora

-4,20
-3,20
-2,45
-l,80
-1,30
-0,80
-0,50
+0,15
+0,60
+0,85
+1,05

tl
I f56f 

I 
ara Paoora

+{,bo +rT+o
+1.,62 +1.,75
+ J,65 +2,00
+2,00 +2,20
+2,10 +2,35
+2,35 +2,60
+2,58 +2,75
+3,10 +3,15
+ 3,40 + 3,65

+3,83 +4,10

Ilapalretpr,r <<rr4rlr4r[ HyJreBoro Bo3pacra) - 
I{crI{HHort (original) rnasnoft

rrocJroAoBaroJrblrocTtr-[pI{BeAcItbI s ra6r. 5, cton6eq 4. flo,ryueuHafl IraMI{

IIOCJIeAOBaTeJILHOCTb IIpOXOAIIT II0CITOJILHO HIIEte, rIeM eTO .UafiAeUO g [9,
561 (ra6r. 5, cron6eq 2 tt 3).

Ha 4uarpamue {rr. 20 ucruruuaa (original) rJraBHa.rI rlocJreAoBareJlbFrocrl'

lpoBeAeua cnnorunOft ttu:awefi. Oua npegctaBJlfler co6oft HII)IIHIOIO IpaHI{Uy



lroJrogbr, O6paaycuoi,t SDeB{&III{ rtJIaccoB CB0't'}Il,IocrI,I III-V.3roro, BIIpOqCal,

r,r cJroAoBaJro oirrr{Aarr. 3naqnrcilstrafl qacrb Brlc3,l( ItJlaccon III-V na cfnr. 20,

OCO6clrpo anoa4 B2 I,I 60rtOc IIo3AIt!L\, t{BJIrIororl 3I103/\a}{I,l O6rqCrO IaJIaI(rI1-

qccgoro rroJI;I. B coorBCTCl'lJr,rr{ c cyrqccrr;ylorr{l4rII,t rI,IIrorcSanllll 1{ rrpeAcraB-

JroprrrrMr,r o6 anonrcqrrr,r BD0BA nJlocltoit cocraBJIflIoIqoii fa;lax'ruHI{,38031(},I

rroJrfl AoJrlnnbr rrMcrr,, noo6nlc roBopfl, 66nsutri BoBpacr Lr 66ilbtttua cBorI'I-

$tur. 21. .{uarpaurrra crer{rp

I - IfuenArr; 2 - cfiorrJleHrre d

_MOCTLT, rI0lI SBeSALI AaIIIIOTO
JIOrll,r.flX W aCCOqrlaqr{flX.

filrcuepcna BBeBA r] paBJrrlrrrrrbrx rorrmax rJraRHor? JrocJro)Ior:lroJJr,rrocrr,r

.[JItI OT[eJrr,HL]X Cr{OnJrOIrUit (ll,nA TCX ytlilgrr,OB, rAC, liar{ MOilt}rO Ir0Jrararrr,
BBe3I{6I BaHoEqrrlrrr rl]arJr{Tal{r,roHHoe ctna'rr,te) or.raBr,rBaelrcfl orrcrrb l,ra;roi,r,
rropflAr{a !0':2 rt Mcrrbrrrc.

lloroca )r{c, o6paaonannan Ha Ar,rarpail{Mo rpr,rr.20 BBe3Aaa,rr{ r{"rraocoB

cBcrI{Mocrrr III-V, r,rMeer BrraarrrreJrbrlo 66rrr,uryro 11r,rcrl0]lcrrro, noprrArta :i L':0.
Orclo4a Molltrro c/(cJia'rb RbrBoA, rrro 3rrarrr4ToJrbrrafl Arlcncpcrrfl <r;rarruoi,i

,trocJrcAoBaTcrrbHocrr,r) roprrqr,rx BDeBA rr onpecrrrocr.rrx Conurqa (no.rrocr,r

20i

- a6conrourafi BeJrEquEa AJrrI rraTrr rpytrtrtrpoBox
ropErrtrx 3Be3A.

Ilepcea; 3: h, X, flepcefi; 4 - Opr4oH I; , - NGO 2362.

cllel{TpaJr.r,Horo I{JIacca B IaJIaI{Tr{rrecHIux cxoll-



aBeBA III-V) ecrb cJreAcrBr{e pa3JrurrHoro BoBpacra BBeBA, BxoAflqr{x
B ary rrocJreAoBarenruocrr [59].

,(;ra anea4 crrer(rpaJrbHbrx r(Jraccos 6oree rroaAHtrx, .rerr A0, no4o6nufi
BbIBoA rrorryueH paHee n [31]. SneaAu rroaAHee, ueu F5, B oxpecrnocrflx
Conuqa - cMecb BBesA Bcex BoapacroB or 0 4o 5 . 10e Jrer, co cpeAHr4M

BoBpacroM [op.rrAxa 2-3 .t0e ner. flna aneag [ByqeuH],rx HaMr{ ctrexrpaJrb-
IIBIX r{Jraccon, 87 u 6onee paHurrx, cpegunft roapacr BBeBA AoJr}nen 6rrrs
BHaqI{reJrEHo Morrbrrre. Cornacno [51], Boapacr BBeBA paHee B7 4onxreri
66lrr, He 6onee 2.108 ner.

3anan.una.fi orrrrcaHr{e u o6ulyro ur.rreprrperalr,rm trocrpoennoft Al{arpaMMhr
cuenr:p-a6coJrlorua.a BeJIIlqr,rHa AJrf enee4 05-87, orueruM, qro rrorloJr-

Heur{e na6rroAarcnb}Ioro MareprlaJra AJr.a uayqeunofo trHTepBaJra I{ npuMo-

HeHtre r4Brromer{Hofi uerogrnu orrpeAeJreuufl cnexrpaJrr,Hllx HJraccos u a6co-

JrrorHr,rx BerltqzH H BBeBAaM 6onee uoagHlrx c[er(TpaJrbublx HJraccoB, BrrJrorb

lo F0---:uan6onee paHHero clenrpaJlr,Horo r{Jlacca n pa6ote [6], necouueuuo

rrpprBe[er r Aanr,nefi[reuy yroqHeHl4lo BbIBoAoB o crpyr(rype ArrarpaMMbl
cueXrp-a6coJIIOTHa.fI BeilIltII4Ha qilff Iopfaltrx llBeSAr cAeJIaHHblx B HacTofl-

rqcft pa6ote.
B eanrlo.reHr{e aBrop crrlrraer cBorrM AoJrroM BErpaBrITb rny6oxyro upu-

BgareJrrHocrb rrJr.-Hopp. AH CCCP upo$eccopy 3. P. Myctenro 3a pyxo-
BoACrBo pa6otort z f. H. Illapanonofi aa 6orr,ruylo rexHzrlecxylo IIoMoIIlb.
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Torr XX, 1958 r.

CIEHTPAIE IIbIL KJIACCbI, ilBE3[HbIE BEII'IIIUHI,M
rror(ASATE,TII I1BBTA 3915 CJIABbIX 3BE3[ B ITOIIIAAI{E

c uEIrrPoNl 18r'10*,-15'00'(1950)

il, IL llTtttttwtt

flrl rayvegrn ancagaor.i u rr,rlesoli ('ocraBJrrrrcIrleii lalaxtlxtl, a rar(]r{e AJrtr

BBrrrBJrerrrrfl soa6yrHgarorqnx BBe3I{ raJraI{rI,IrI0cr{Ir)i ryMalrrloctcii l'. A . IIIaiinou I i ]

n F{prrnacnoi actpo([r,rarvecrioir o6cepnatoprrrt 6st"ua flocraBJrerra pa6ora tto Hlaccltlptl-

Raq1,1rl cfiertTpoB, orrpeAe,rrerrnro 3BeBArrLIx BcJrltrlru 1{ Irol(aBaTe,rrefi qaeta cra6t,Ix aneag

go 12:,2, roJryrrerJrrLlx c MaJrofi Arrcrlcpcxeli. r{actr, nalte.ielllll,Ix pa5o'r yxre BLlrIoJr-

ueua [2-7]. llacronulufi r{ara.rlof rpcAcraBJrrICr co6ofi sacrl atoft pa6otr,r; oH oxBarll-
naer o6.,racrr, ua ue6e or 17156"'Ao 181'30- I]o a l{ or -10030'Ao -19000' lo D (1950)'

I{anepxy xaxrgofi crparrrrqr,r HaraJrota rrprrBoAttrcfi qacbl rI Mr{rryTll IlprrMol'o Boc-

xOmAeHIIfl, a TaI{E(e l{oMepa nepnOfi r.r UOc;iegneli 3BC3A CTpaHIIqlr. 13 crOn6qax IIOMSUISELI

cJreA)rrox{I{e AaHHBIe :

1) cotr,re AoJrrr Mt4lryr rlpflMoro Bocxolr(Aclllrfi 3tsc3A - z (1950);

2) cn.rroneulrn anc:g t, (1950); srrat MItHlrc repe[ b onyuleH;

3) cnertT pa;rrur'u:r xnaoc (SP);

4) netl.ilrrr,r znezsl (nt,1,) B cucrcMe ilBe3AI{LIx Dc.IlrlqfiH, o'rens 6rllsxoii rt uclngy-

HapoAnoii tlororpa{nuecHoii;
5) lOHaaatelrr [Bera c:m1t11 

-n71t7 
(D"L7n - r] cr{creMe 3Bei}Altl,Ix Beirlrql{fi' 6nngxot

n {o'roxpacnoft);
6) uolrepa 3Be3[ rro ftaTarrory BD ulr,r iID; sHalt MIIIIyC nepefl HOMepOM 3OIILI

BD onyrrleu.
IJeyncpennr,rc Blraqeliurr fioopArrrrar, crrer(TpaJIIJIrLtx r{JtaccoB,3BeBAIILIx BeJrl'ttrlrII

r{ tlor{aBarcJreii qnera colrpoBorfiAarorcfi :lrraqI{oM (:), HeltoropLre 3lraqerlrlE 3De3[HLIx

BeJIIIqllrr II IIolta3a?eJrcft rlrc,ta AaTILI u TotIIIooTLIo 1o gecnroft Aoill{ SBe3AIloii sen[-

Vlrnrt (cpe,4lr IT6CJISABI{x, Bo3MO)ItIIo, c(lrr, IIcpeMeIrlrr,re). It 3Be3AaM, oTMCtIeH}ILIM 3Be3-

AoqnaMrr, r,rMerorcrr fiprrMeqaHrrfi B r{orrqc r{ara.rIora. I} nptllte'tanIrax rlplrHtirll cJIeAyIo-

nll{e coHparrleHrrfl:
A - rara",ror Afitreua [8];
R - Haranol Poccutepa [9];
I(3II - r{araJror 3Be3[, ;]afiolo3peHIIInx B [epeMeHHoctu [10];
M\,v - r{araJlor t!otorparluue"^rr* no,'rrr'rrr1{ 3Bo3,q n ns6paRnlrx rrJroqa/Inax Ni 1-

139 Cupca, I(arreiitra r BaH Pcr:ina [11].
Ilcprelrcntrue llDe3[bI oTOE{I\ecTBiIeIIIn !I3 IiaTa,iIora [12] n AOIIOJIIIOIIIIfI i\& 1' tt ue*rY'

lJe,nn.ruur,r c&Mlrx flpnrrx BBca/I (ua6parrl,r E{trpr{rnNI rupr'rfto,n) B3flrr,r rII} Itara'rroIa [13]'

,[:rn BCcx 3Be3A, I(Jttr rtoropl,lx Ir:]BeorHl,l c,ltcItl'pit'rLLIILIc li"laoci't B c]ICToMc N{I( ' onr't

tssrrrrn !r3 r{ararioroB U4-L6,22,25,26] (rarrxc rta6parrr,r x{upIIT,IMrrpl'rdtou)' l}ncl4t'l,

r,lMerolltI{ccfl B cltlrcxax l{epprr;ra u Iiypnc,r.-ra [17], oT uevcrrr'r SYHsoii (c)'

I{aTanor corrpoBo'I{iIacl'c'I HapraMrr, rro"]lytIoltlILrltt{ tl o6t't'lrIr'tx (lo'r'olpatfurIccRlIx

0HLIMI{oB (xoop;1una'rnau corlia orrroolITCfl Ir 19110)'
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SPIJCTRAI, CI,ASSIiS, STELLAR N,IAGNITI]DES AND COLOUR INDICES
OF 3915 FAINT STARS IN AN ARI,A WITH TIII] CFINTER a: 18h10',
6:-15o00' (1950), by I. I. Pronik.-For studying the stellar and dus[ compo-
nents of thc Galaxy ancl also to reveal the stars, rvhich excite galactic nebulae,
G. A. Shajn It] compilecl a plan of investigations - the classificaLion of spectra
iahen rvith srnall dispersion and the determination of sLellar magnitudes and colour

indices of faint, stars up to I2'!2. Part of the plan has already beon complet,ed [2-7].
The presenl, cal,alogue is also a part of this rvork, the region t7h56n<d< t8h30m,

-10030'> i > -i9"00' (1950) being siudied.
At Lhe top of each page of the catalogue the right ascension in hours and

minutes and also the numbers of first and last, st,ar on the page are given. In the
colnmns the follon'ing may be found:

1) the hundredths of a minute of right ascension of a siar a (1950);

2) the declination of the star b (1950). The sign minus before the declination
has been dropped;

3) the spectral class (Sp);
4) the rnagnitude of the star (mrs) in a system nhich is very close to the

International Photographic System;
5) the colour index 6:tlpq-tlLpr (*pr- in a system of stellar magnitudes close

to the photored);
6) the number according l,o BD or IfD, lhe sign minus of the zone RD is dropped.
Uncert,aiu coorclinates, spectral classes, stellar magnitudes and colour indicos

are marked ( : ). Some r.alues of stellar magnitudes and colour indices are given with
an accuracy oi the tenl]r of a rnaqnitude (it is possible thab some of these stars are
variables). Ilernarl<s ale gir.en ab the end of the catalogue for stars marked by aste-
risks. In the rernarl<s l,he follorving abbreviations are used:

A - Ait,ken's catalogue [8];
R - Ilossiter's catalogue [9];
ITBII-thc caLalogue of stars rr,ith suspected variability[10];
X4W - the catalogue oI photog'raphic magnitudes of stars in selected areas 1-139,

Seares, Kapteyn and van Rhijn [11].
The valiables irave been identified u,ith the lrclp oI catalogue Ii2] and supple-

rnenL t. The rnag.nitudes of thc brightest stars (bold Lype) n,ere faken from catalogue [13].
Stals, rvhosc specl,ral class is kno\r,n in l,he NIK sLandard, rvere taken from cata-
logues ['l 1r, 15, 16, 22,25,26] (bold type). Stars found in the lists of Merrill and
Buru.ell [17] arc rnarkecl by <er.

The catalogue is accompanied by maps, obtained frotn t,he photographs'
'Ihe coor:dinates ale given for 1950.

s r. nooPAr,rHATbr

[{oo p11r,rrralr,r . BBo3lI o]rpeAoJJtrJIlrcb rlo napraM c uoMorqrlo rlaJlerlttr,
Harr orrr,rcallo r] [6]. Iioclplllrriatrrarr cerl{a crpoI4Jracr, rro BBeBAaTI ItaraJIo-
rol [13, i8]. flna npor-lcpr(rr rorr[ocrl,I rtoopgrr]Iar 6i,Inr,t tr,rnracarrrJ AorroJr-
g.,rroJrr,Ho Bjlc3j16r r,r3 naraJrora [{lt], c rar{r4M pacareroM, rrro66t or{rr paBrro-

Mepuo salroJrrl,rJrr,r Jrclo o6Jraorr,. Oruu6na ollpclleJrcllr,La E coctarlne'r -1 0'5,
onrr,r6na onpcAoJrcrrritr d.- 10i'03. f,[na o6terueHr.Irr oro]It4ecrBfler{utr BBeBA

B ltorn{o rtaraJrora rroNr0rr{arcTorr rtap16I. R troxoropr,tx l\,Iecrax HoopAtr}Iar-
noi,i c0lrir{ cclrb rlc6oJILIxr,Io crIcreMarI,ItIecHI{e paBilrrall4.fi B IIa}IeceHIrrr

I{oop/Ir,rrarublx JrI{IIr,riri: 1lo cpaBlrcIII4Io c I{araJrOIOM ItB]. Srlr paanl,t(IurI HC

IICIIpa]lJICli-b1, TaIt Iialt I{OOpAIIIIaTLI I,I fiallTbI IIpIIITOATITC.fI TOJILITO AIIfl
oTolr{ACCTIT JrCIlrrrr 3r}cllA.

14 Has. I{psruclt. o6cepBar., ToM XX 809



$ 2. CIIEITTPAJIbHLIE HJIACCLI 3BEBI

, flracrllllntr AJIa HJIacctISrIHaqrIIt cnel{TpoB BBe3[ uoJlyqeHbl IIa t6// acrpo-

rpa+e c o6aeHrLIBHoft [pu3Moit, KaK orltrcaHo B 12, 4, 6, 71. Er,tilo nory-
qcuo tr{ npocMo,rper{o tB unacrr{Ho}r c artclo3rrr{r{.EMr or 2f0 Ao 5P 86,rr-
ilIarI qacTb IIJIaCTIIIIOH cSOxycrpOnaHa Ha rroJlocy G, Octalluble - Ha JIu-

Hrrlo K Ca+ (cu. xpollartJ{ecmyro HpIrByIo t6'/ acrporpa$a ua {nr. t).
' flpu Bbrpa6orne r{pr{repr{cB HJraccu{uHaIIr{pI BBeBA 6bur trcrloJrb3oBaH

HaTaJror IID, a .ra6ll{e arJIaC 3Be3[HbIx cle6rpoB NlOpraua, I{nueua r

J[00 y0t0 ,t200

(Dur. 1. Xpouatzuecxarr HptrBarr 16" actporpafia'
@ - OoHycHoe paccroElrrre J(fiE paBrllqEhlx [JrIlH BoJ]lr'

i

I{enruau [19]. I{pnrepuu RIIacctrolIHaIIutr IloJIy.q.v],ilucb 6nugrllun x 12, 41.

OAr1axo, HcO6xoAI4Mo SaMerrITb, rlro AJIfi paBAeJIeHIlfI ItJIaccoB O Or B0

raB0ot82irelloryrl]irJlocbarerHllxHpl4ropr{eB,xor'EBr(araJlofeoHtr4
BBrAeJrelrbI B oTAeIIbHIiIe IIoAI{:raccrr; ourl'r6xa B lIx ofipe;1eileHfiIL 6olrure 0,2

crrer{rpaJlbl{oro irogr{Jracca (cu' Sur' 2) ' B alcagax A-F n orJILIqfle or [41

r{HTeHc}rBIIOcrt JII4FItr{lI K Ca+ paBHa trHreuc,llrHocrl[ JIIIHIIfi H Ca+f H"

n uo4xnacce F0.
ltaxr4oe SHarlelrrle cfrcltTpaJrLHoIo fIoAI{JIaCCa 3lle3AbI, rrprIBeAeIIHOe

B TpeTLCn{ CrOn6qe KaTaJIoIa' rroJIytIc]IO B peByJIbTaTe IIpOCN{oTpa }Ie }IeHee

Tpcx rrJracrr{Ho1. Orutr6nu n oupeAeJrcrrr{r{ cpeAHero 3llaqcHtrt.fl cneltrpaJlbHoro

rroAHJracca cocTaBJI'tror * 0,2 cneriTpaJIbHoIo I{JIacca' Ha Sur. 3 npilnegeno

cpaBrrclrfie KJIacClI{?lItaqlIu AaHHOIO KaraJIOra C HJlacol{+I{xaqueft HaraJlora

HD - 
Br{AH},r cr4crerlarr,rarecHlre pacxo]I(Ae]1u-ft 4ua auea;q K, paH]Mx A z

rroBAHr{x B. Heo6xo4uuo ornlermrb, alro I{JIaCclr$r'lnarlua cfleltrpOB 3BeBA

6rua aarpyAlreila rrJroxl,rt[r uSo6pa}IieHEfl]Irl CICI{TpOB' TaIi HaIt l{CCJIeAye-

llyro o6nacrb rreJrr,ts.fl 6rrro Sororpa$nponatl BLIIIJe, rierf 11pu 3eIIlIrHoII pac-

CTO'IHI,III 60".
. oqellria HJIaccoB cBcTrlt{ocTr[ ]re IpolISROAlIJIaCb tr48-3a IIr{3r(oIo HarIecTBa

crre*rpaJrr,rrbrx rrJracTr,rrror{. Bosn{oil{Ho, alro 3ro yAacTcrr cAeJlarb IIp[ o6cy-

)HAerIr4It AaHqbrx I{araJrora c nplrBrorIcHllolr [onoJrIILITeJrbr-Ioro Ha6lro4atenr-

Iroxo i\,rarepuana. HecriloJrE,no 3BC3A CneHrpaJIblloro HJIaCCa A s xaralore

BCe )r{e orMcalerlo 6yltuoli (tst), & an'';r,4 F 
- 

6ynnoii <g>'

0c00 .
A,A
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$ 3. 3BE3/IIILIE BE,TI4TII,IHLI II IOI(ASATITJII,I UBIrT,l

f{.rra onpo4oJre}1lrrr BcJrrrqu]r 3DeBA 6brJrrr rroJryrreu6r rrJracrI,Ilrrtu nplr no-
NrorltrI{ I{ar{cpr,r c o6rexrl,lBoN,r rr4[a (AornrapD [2, 3,4,6,7]. O6r,ertrr4B axpo-
[Iarr{3oBar{ B Br,Iayarrr]Hoi,r o6racrr,r (Sur. z+) . E ca r[l,r nrrpa Ha rlrracrl{Illtax
Agfa Asl,ro Platt,cn Sororpa$npoBaJrrrcb Brr03Ar,I /(JrrI olrpeAoJrorrrlfl Sororpa-
{tr.iccnr,rx n0Jrr{rrr,r}r. C oparratcnrru r[n.nr,r'porr (c[rrr'. 5) rra nnacrl,Irrltax Agfa

5q00 5800 6200

dA

6f00 .
,L,I

(Dirr. 4. Xpouarlr.recrafl r(prrBari o5'r,cnnrsa Olrr. 5. Itpuaan rll]orlycfianrrfl opallxo-
tuna <f(orlrap>. ItpecurHanrl or:rre.renr,r rlo- roro {u;rrlpa OC'i 2.
ItycIILIe pacoTofrril,rfr AJrrr rlBeToD, lI;irr.rHt,r
BoJrlr r{oropr,rr ne 6r,ulr rorrrlo fiBBecruhr.

Ast,ro PIaLLon ilanchromaliscl] {ororpa{rrpoBaruct, BITeBATI Arr-fl olrpcAeJlc-

Hr,rrr Befitrquu, 6nr,ranr,rx rt Sotortpacnrur (izlpr), flpe4cran.ncHrlc o cflel{rpaJri,-
trlrx o6naclflx, r,rcrJoJrLsycnrblx lurfl onpolc.rr0rrllI BBe34116Ix B0J]I,IIII4H, Aaror

{ororpa{uu clerrrpoB Br}c3A, rroJryrrerrrrrrrc rra roii }I{e Ita[rc]lo o lrpllB]Ioii flepoA

o6r,cnrnrorr. Cnr:rttpr,r r[ororpa$rrponarr]rcr, u pa6o.rux rlortycax ($ur. 6, 7) .

Itauocrno o6'L,crttn-
Ra n6"ur,rau o[l]I{rr0-
crtoI,l oclr lrccJr0AoBa-

Jrocr: c lr,ra{paruoii
l'ap'rrra u a cpotorpar[r,r-
qccr{l,IM lrero4orr. .Lllr-
au0rp rrpy}]{Iia pacco-

'Ir 
Lr,rfl o6 yc.noll JICtIIIOrO

c0opr,r.rocnoli a6cppa-
r\rrr:ii i4 &crllt'r\I&1'lI3-
rToNr, r]3D0[loHnlrii no

Borralr L20 l lrq rboro-

rparfr,r.rocrurx rytlsji,
[O"]IY[I.I,IJIC,fl IICIIIIOIO

r\IcHLIrre 0,02 n,w, a i\.rltr Soroltpa0lrbrx Jlyt1gl, - Bra(rLITeJrbIIo nrollLlxc 0,0L n.,tt .

lla-sa xpor{arrr3Nra o6'r,crir.r,rra J4 arlroc{oprroro .r(poifiarrrrrr IIBo6pailicHtro llrlc3iu{

o6r,r.rno 6rrnac'r' BlIauI{T0JILEIo 6o,nr,ttrtt, Tanoc ItaqocrBo o6r,cnlt'rna coxpa-
r-r.gerc.fl r] fipol(oJrax l-2i5 or onrrr.rccricri.i: ocr"r. Ha pacc'roflrrl{rlX or otrrllllo-
crtoli oclr o6r,ortlr,rla 6o"usrue -l- 215 ourrt6nr,r o6r,onrr,rra r,r BI,ilIl,orllpoBaHI'Io

lrprllroAtrr ri uo-fliJJIerrr{Io oIxuSrtl{ [oJrfl.
a. Orur,r6na noJLr. ,l-[ra ucc.tcAoRa]Ilrfl oul,r6nr,r rIoJIfilI n $oto-

91q

A

@nr. 6. Pacnpegenentre orreprfirr rro AJ]rrEaM nomr n Soro-
rpar[rrecHux Jryqax.

Toqnn - [rrr d Lyr (A0) ; npectnxlr - ItJ7fi d Ori (NI2).



rpa$trrrecxrax, w n {oronpacnr,rx ryqax
fher4rr, luagr,r n Borocrr Beporrunra.
poBaJrocb Ha rrJracrr4Hne B-12 p&3,
cl,rerqaJrcfl rra 7o l]o d. !rr1r4 rro D. B

r[oror par[r,r poB arrrloI]

O6r,r.lr o oItorr.lI0trI,I0

riarrTlr,rii paa qorrlp
rialtiAylo rpyilily

,tt/00 5800 6800 A.A

(Dur'. 7. Pacnpegerrenrre arreprr{rr tro AJrr4rraM BoJrrr
B HpacHBrx Jryqax.

To.il{lr - Irf q Lyr; r{pecrtrHr,r - [rs q Ori.

cItoIlJIcI{tr-fl

So'r'orpa$r,r-
iJ,IIACT}IIIXIt

na6,lro4onr,rii
lJxo/(r,rJIo flo rIc1.brll0 IIJIaCTTItI-

Itrr: IIa o4noti lrJlacrrrru{c a

[0r-{rpa Bospacraer, lril Jlpy-
ror,i 

- 
yMeHbrrlaercfl, ria

tperreiir b rlenrpa Boapacracr,
rra rl0lrRcprofi 

- 
yuerrHuaeTcrr.

'.larrr,rx rpyflrr rra6trro4errr,ri.i
6r,tro n.nrr,-rrle cl,r, I(Jirr p aB urrlx
ly'tefi. ll poe),,,rr,raTc I4BMcpe-

irt,rii areellru;Ix RcJl.trrurr 3ncB/{,

cil{0lqeEtrLlx oT}roclr:rcJrbtlo
qcItl'lla IrJIilcTr,IlrrtI1I, IIo oT]ro-
]Ilcur{10 I{ BCJll,ilqr,IrIaI{ B I{eIrTp0
6nrnr,r cocrarJroru;r lleJlyrrrlrrrr r{ r,rl}{cpcur,rrrM }ra r{lra}ix ($r,rr. Bu g). ,{ra crra6lrx
SIrClrA peAyltI{lIlI, IIO-Bj,I/[I4l{OM}/f l]0 OrJIl,l.tlaIOTCrI O'f jltl/tyttr{r,tii AJIfUrprtUX BB0BA,
roJrr,I{o cry(iai,iHaE ourra6na oflpcAeJrclu.ri,i r,rx gr,ra,rcru.ii,i 6onr,urc. llplr paccuo-
TpeulJl,I rpi,rr.8 r,r I la4o rtMorL B BrrJl)r, rl:r'o Irarpil]rfforrr,ifl o. ]I D ua rIJIac.rllrlt{ax
rl pa3rbrx ryr{ax cooTB0TcruyIOT paSH6rM CCrrorrlrflM O6r,ex.runa, TaIt r{art

to:/

0,0

- 0,/

r/o J'd+

0,0

-0,/

-42

q)Itr. 8. I,Ialteuentae 6.nocrta 3BcBAlr ts BBe3AH6rx BeJrr{rrurrax ua rrraorr{r{fte B HarrpaB-
rleuuu B (nnepxy) tr BrrarpaBrret\rLt d (ouuay) r rlo.rorpatpuqecxr4xflyqax.

SoHycnponxa r{aMepbr nporrBBo[rirrc.E BparqeH[reM o6benrraaa. rlonpannu
I{ 3Be3A116IM tseJI?rrrI4HaM IIOJryqr4rI4 Crr Hccr{MMerpIIqHbIM[ ornocr4TeJrbHo
I{EI-ITPA IIJIACTI{IIITII. 3tO MO}I{ET 6Urr, IIPII IIJIOXOI,f I{CHTPU POBlTE JI]7IH3

o6senrrana. Ilocneguee [ol{rBep)r{Aaerc.rr rrpu r]Hr{MareJrBHoM paooMorpenrru
6nrlxos or rlerlrpaJrbrroro nyqna cBera, npoxog.sn]ero qepeB o6teHTZB.
B peayrr,rarc rrJloxori r{eH?p]lpoBltr4 Jrrrrra oruu6nr4 B onpeAcJreuuu BgilrrrrtrH
paclpeAeJreHr,r r-repaBHoMepHo no noJrlo rrJracr?rnr{r{. B upanou BepxHeM
HBaApalITe oupr6xr4 Har46orblx[e, rITo BI4AHo I{3 I{araJlora.
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6. Arrvr o cSe p H oe rro r Jro trIerrrr e.

rqeHr,r.s 6sur rpy6o otrpcAeJrerr cpegurafi
Crauerzsa

,0: I

,0iZ

*0. /

0,0

Our. 9. llsMeueHrle 6"rrccxa aseaflbr

llBepxy - B rranpaBJrerrrrlr

^Aun 
0or:orpaq)tt.rec{{ltx ry.rer"t

Aara ,pg

11-t2.Ix 1e55 r. {i+o
13-14.IX 1955 r'. 0,36
23-24.IX 1955 r. 0,48
17-18.\rI[ 1956 r. 0,49

,{na y.1gra arurocr[epnoro rrorJro-
r(ooS&fll{ilcrrl rorJror{cr[r fl l.ilfl

6ou

Nn
d--*)'- aM '

4,0

-0, /

g,e Lrn - paauocrb BBeBAHrrx BeJr[qaH Ha paalrrlx BeHI{THLIX paccro.flrrr.rlx,
AM - paaHocrr, Boa[yrrrubrx Macc Ha rex rt{e BeHtrTrrbrx paccrorrHtrflx rro
Eerr,ruopa4y [cnr. 20] . ]3 pesy.nrrare trBMepeuuri aneagusrx Berrr.luH BBeBA

B flre.f,Aax u KSA 41, crfororpa{uponaulrblx Ira paBHbIx BeHurHbIx pac-
cro.flHrl.Ex, 6srnz uaft4eHBr cJretryrcqr{e ch:

([ororpacur,rx ryqax Ea

BHil3y - B HaIIpaBJIeIIIII 4.

AJrr ooroHpaclthtx rY.Ieii

Aara ,p,

3-4.\rII 1956 r. t,\+
20-21.YIII 1956 r. 0,14

Cpegnee Cpcguee
1n

0,7lt

11o.rry.1s1111rre d.r corJracyrorc.E c orrpel{eJIeFII4.flN,tl,I A. Ii. Arrtcuuca [7].
n. (Dororp a{rauecn14e Bc Jrurq?IIr6I. Ans o[pcAeJIeH[Ia {ororpa-

{zuecHr,rx BeJll,rqr,rFr 6r,rnr,r nonyqeHbr cfleAyroql,Io rrJracrl{Ilnll ('ra6n. t).
B rlcuTpe r{ccJretryeMoit o6nacrn r4r{eercfl crar'rAaprl{a.E rlJrorqaAHa Hara-

,.nora [11] KSA t3zr. llc.npr.{rrlst anee4 aror,i rlrrolr{aAnr{ or 7'l'B Ao 12',"5 uo-
cJrylrtr,rJrm ocuonoft AJLfl orrpeAeJlellllfl $OrOrpa$u.lecxl{x BcrrrqLIH BBeSA Halrreft

o6racrn. SHes4sr KSA 134, AJI-fl r(oropllx oflpe.teilflIr:,lcb cuer{rptr, orMe-
IIOHbI B HATAJIOIE. I4A PACCUOTPEIII{,fl gTIIX 3BE3A BIIAI{O, qTO B I{HTEPBAJIE

BReB/{Hi,rx BeJrrlrrr4rr or 7'i8 Ao 9i"9 tsBeBA rlcr, rloaroMy rrpoBel{eHtre xapaK-

Teprlcrmqecnofi I{pI4Bofi u arolt o6racrlr 6r,riro secbMa IleHaAe]r(]lo I[ Bo3-

MolItHbI cr,rcrer{arrrqcc(rrc ourr46nrr B olpeAeJreHrrrt BefimrruH gllc3A ol{oJro 9i'0'

1fu

0,1r8

e.ti

d+



Ta6nrr.qa t

OlicroailtIilfl
rlrcoroii yronl

cetleAllult I

arrcuoartllurr 
I

lfonpaBlia
rryJlbnyrrl{Ta

t
2

J

4

5

6

7

8

I
10

20-2l.vfiI
24-25.VLII
I 2_ I l.\rl[
5-6.\rI

11-12.\r[I
2-3.YI
2-3.YII

12-l3.vI[
1-2.vrl
1-2.VII

1952 r.
i952 r.
1953 r.
1953 r.
1953 r.
1954 r.
1954 r.
1953 r.
1956 r.
1956 r.

n1

30

30

30

30

r0
10

10

10

J

J

-opu
-0,06
-0,03
+ 0,01

+0,03
+0,02

-0,04
-0,06
-t- 0,10

+0,10

Ilnacrrlnxn I{SMePrI-

Jttrcb, r{an y}raBaHo B [4] ,

trpll STOM r{CfIOJrbSORaJracb

AIlaSparMa, pasrreP Itoro-
pofi Ha rrJIacrI4HHe coorBer-
crBycr 0,I "ttrw, He6orluatr
IIACTb 3BE3A 4OTIOJIII'ITE JIbIIO

tr3Mep.frJracb c Al,rasparMoft ,

cooTBercrByloqeft lra rrJra-

crrrHHe 0,2 nn.
flocnc yqera ouur6nn

rroJr.fl Ha r(pa.flx TIJIaCTI,IIIOTt

u yarera IIu {Seper'rqI,raJIb-
HOIO [OrJIOrq0r{r,rfl lrAoJrr, E

(npuue,qounx BHaqeFrr4ft

3BC3AH6IX IJeJIT{arBrrI It 3I{a-
qeHrr.trM B IIeIITpe rrJracfl,rr{-
nu) paccMarpr4BaJrtrcb clr-
cTeMaTr4qecrir4e paSHocTr{

r{e}r{lly onpeAeJreHrr.flMm rro

oTAeJrr,HbrM rrJIacTrIHHaM, a

rroroM 6r,unar?4en cpegurai,i rry.rrbuynrrr, uau yr(aaano n [21]. I{cc,rre4onartlre
BaBrdcr,rr{ocrr{ arrdx paanocreii or 3Bc3ArIoi.i Be;rrnqlrurrl I{ crrer(TpaJrb]roro HJracca

IIoKaSaJTo, rrro B or/IcJrr,rrbrx cilyqa.Ex rar{rre 3aBi4cl{Mocr}r I{a6JIIoAarorcf
(ypanucnna IIBera r{ .rrpnocrrr Me?rtAy frJracr?IHHaMu) . lIonpaal{I,r It cpeAHeMy

rryJrrrrrvuriry [pr{BcAcr.rur n ra6.rr. 1. flocre Bcex arlrx olepaql{ft 6srnrl r:r,lee-

Aer{6I CpeA}Ipre 3Haar0uufl SBeBAr{bIx BeilI{arI{H. onaaanocr, qTo AJIfl Hair{Aoft

sRcsABr r4MeeTofl Or rpCX AO rrreorr{ r43MepeHrrfi, nosroMy cpoAlrr{e HBaAparl4rr-
Hbre oirrrr6Hrr olpeAcJror.rrrfl cpeAHero rroJryqlrJrrlcb paSrI4qrIbIMI{-ao -l-0i08.
B cpe4nenr ara orrrn6xa norryqacrcrr paBrroft +0'l'03 AJrfl Bcex BBcBAIIbIx

BeJl4rrtrlH, KpOMe ReJrr4rrr4r.t 3Be3[ Or(OJrO B]"0, rAe Orra 6.nuana x *0i'04.
Ha $ur. 10 4ano cpaRrreHrre Harrrrlx BeJrr{qurr c Beruq[HaMLI, rroJryareu-

urrrun Xr,r.lrrrHcpoM ra ,(nrouconoM B crrcteMe B 115, 22,251, Pw cyrlox flofiaarr-
Bacr, rrro coorHorleHlre Melr{Ay BeilzrruHaMu ffipo w B ne uparuoJll{HefiIro.

hn
106
159

45

D

150
oo

27

135
48

5B

(ltrrr'. 10. Cpannenrac BeJIlrtl{tI nl?q t'o :JBe3Artr,IMrr
BeJIll'll.tllaMll A r-rtt0t'eltC 1J.
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Boauox(no, arro orr(Jlolrentre or Irp.fiMoJrtrHeftnocru cBflSaHo c omu6ttoft
mftaJIbI SBeBAHLIX BeilZquH tr3-3a HeTOaIHOIO npOBeAeFIu.fI XapaHTepZCTI'Ise-

cnoft xpznofi, xalt orMeqaJlocl, Bblme. Ha rpaSuxe He HaHeceua anea,qa BD

-72o4949, AJr.f, r{oropoft e nara.ltore floryqurocr czJILHoe pacxo]r{AeHne c[221
B CrrertTpaJIbHoM r(Jlacce, BeJItr-
LrvIJe E B IIBere, npllqtrHy Horo-
poro Bnr.rrcHr4rb He y4anocr. ,(e*
TaJILHOe IICCJIeAOBaHIIe CBfi3l[
gaIIIefi czcreMbr 3BeBAHbIx BeJILI-
qtrH c ctrcrcMofi B n nxpac-
xofir[eHr4e AJ]fl 9'l'5 6yger upo-
BeAeHo B cJre4yroqefi pa6ote.

H co)r(aJreHulo BeJrI4qIrIHr,I

anea4 cna6ee lL'l'Z, [ptrBe4eHHbre
B I(aTaJIOIe, LTCCJTeAOBaTb rroHa

He yAaJrocb, xoT.fl oHtr IrpeAcTaB-

,lr.sTor Hara6onsmrzft r{Hrepec [Jrrr
uccre4oBaHfl.s. Ho Bce-rantrr,
ucxoAfl tra Srlr. 7 w L0, MolnHo.

cr{aBar6, rrro lcucreua HaIrrI4x

BBeSAHbrX BeIr4arUH He AOJIIT{Ha

0LTJIbHO OTJII4qarbC.E OT Melr{[V-
r-rapo4noiir crcreMbr $otorpaSlr-
qecHzx BBeSAHEIX BeJItr4qIrrI.

r. flor{aBareJIrr rIBera. IlomasateilIt qBera C uolyuenbl I(aH pa3*

HOCrb C:ffioo-flpr
,(;ra oupegeJreutr.rr BBeBAHbIx BeJI[aruH rllrr {ororpa$uu anea4 noilyqa-

Jrzcb, RaK yr(aaauo Bbrrrre. tr4e scex r{Meroulrrxcf rrJracrlrHor( 6uru racuonr,-

BoBaHr,r cJreAyroqze (ra6n. 2):
Ta6lnqa 2

Ni n/n ii 1 icroB ll rl l rrr

tDur. 11. Cpaauenue uonaaarereit qpeta C:
- mpg tnpr C IIOKO.S1TeJIfiMII qBeTa B CtrCTeMe

B _t,.
OOneAeEsr BBeBAbr! BeJrrrrrrrHr,r r{oropr,rx otrpeAeneHlr

rreyBepeHHo D HaueM I{aaaJrore.

dho

-0,08
+0,02
t- 0,08

0,00

+0,03

-0,14
-0,11
+0,02
+0,09
+0,t2

A.ns nanrgoft rra arrrx rIJracrI{HoH rloJlyqa;plsu c coorBercrnyrcqefi axc-

noauqllefi IIJIaoTIIHI1I4 c KSA 41 n qeurpe, AJLE itoroport I,IMeIOrcfl onpeAeJle*

uua SororuByaJILELIx BerrratluH B I(araJlore Snsunyca [23]. I(SA 4t o6lrrno

{OrOrpa$upOBaJIaob TaK, qro B Itrel'Irpe AI{CIIoBIII{IIu ee .IaCOnOii yron 6r,r.n

paBeH 5h59t" rorAa ee BeHurIIoe paccro-rlHtre 6r,rno panr'ro 60o.

11, 7-8.vI 1953 r. I
12 9-10.YI 1953 r. I

13 1.1-t2.Yl 1953 r. I
14 2-3.\rI 1954 t'.
15 2-3.VI 1954 t.
16 3-4.YI 1954 r.
L7 3-4.vI 1954 r.
18 11-12.YII 1956 r.
19 l-2.YIII 1956 r.
20 L-2.VIII 1956 r.
2t 1.3-1.4.Y1If 1956 r.

mm
30 40

30 40
30 40
20 th16
20 136
20 t27
20 111
208
10 35

10 50

10 30

216

Llacotsoii yr()Jl
cel)ci(lllllJ
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flnaCrrnHu trBMepflJIrCb ral( ?fie, ftaH tr gnr $OrOrpa$muecnrx BeJltrqtrH.

,{na nocrpoeHZI xapaxrepucrtrqecHofi ItpuBoft llcIIoJI],soBaJIucb sBeBAbI KSA 41

r(araJrora [23] cuexrpaJII,IIBIx troAfiJlaccoB B8-A2 co cpeAHtrM IrofiasareJleM

rlEera B trHrepHaIItroHaJIbHofi cl{creMe I{BeroB +0f19. Bce aru sBeBAbI r{MeJIIl

rror(a3areJllr IIBera MeHLme +0i'50 3a trcltrloaleHtreM oAHofi, IIBST Horopoft
paBeH +0y70. Cpe4nue KBaAparurllrbre omu6ltld otrpeAeJreHl{fi cpeAHero

rrorryntrJrr{cr or 01'00 Ao +"0f08, B cpeAHeM- +0'l'03; [rls sBeBA 9'i'0 ara
omz6xa paBra +0':04.

Paeuocrr C : mpn - ffip, rrpuBoAflTc.fl B KaraJrorc B rI.EToM cron6qe,

,(,nn anea,q, o6qux c [15, 22], na {zr. tt Aarlo cpaBHeHlre romaBareJlefi

r{Bera C eseag O z pannrax B c [oKaBareJIfiMIr qBera B-V. Pzcyuox uo-
HaSbrBaer, arro [oHaSareJltr qBera c, Han u cJreAoBaJIo o]I{trAarr, va $wt.7,
crrcreMarr{qecHz 6oJlbrlre [or(aaarenefi qnera B-V; oulr 6nranl[ n [oxaaa-
reJrflM I{Bera, rroryqeuubllra Haccay u MaH Peew 1241.

Telra uacroarqefi pa6orrt 6r,rna rpeAJrox(eHa aKaA. f. A. [IIafiHoM' Irpz
BbItrOJrHeHrrU pa6Orr,r .fl trOJIyqUra or Hero MHoro I{eHHbrx coBeroB r4 SaMe-

.rauurt n pa6ore. fl rcnpeuue 6raro4apna 3. C. Bpogcxoft, A. I{. Anmcuucy
u P. H. tr4xcauory Ba rroJIeBHbIe o6cyxtqenl{fl B trpoqecce pa6oru, a ral{Ete

E. 14. tr4ocuro, O. II. Io.unau4cHoMy r{ C. I,1. Ftopnnuy 3a roMoqr, rpr
COCTABJIEHZU KATAJIOIA.
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14SBECTTIfT ITPbIMCI{OtrI ACTPO(DI'I3I4qPCHOfi OBCEPBATOP14I4
Tom XX, 1958 r.

CTIBHTPLI [I OOTOI.PAOI4[IECI{I{E BIIJIIIILIIIIIbI 33210 3BE3A
B COSBESAT{I,I llBPCBrr

), C. I)1ttt0r,..iil,tt, u llf , O, .IIltt,ii.tt 
l

Ha nroqagHe oxoJro 45 xna4pa'rnLrx rpaAycoB c rleurpoM o:21'301n b:f58o0'
onpeAeJIeHr,r clexrpanbrrr,re I{Jraccr,r lr {ororpa{uqecxrre Be,frr{qrrur,r 3340 anea4 rrp\e 1.2':'5,

fl:rn aneag clexTpaJrbHrrx rrrrroB O, B, A r4 qacrrr aneag F olpegeJrerrbr raxrr(e rroraaa-
TeJrr4 uBera. tDotorpa{ruecxue Berutlr{rrrrr r{ rroxa3areJrrr qBera nprrBeAerrrr r{ ctrcreMe
(B, v).

SPECTRA AND PFIOTOGI]APHIC N{AGNITUDES OF 3.?ZIO STAI1S IN PERSEUS
b;, Il . ,S. Brotlskaga and lp. tt. Snain.l- The spectral [1,pes and photogr:aphic
maEnitudes of 3340 stars brighter than 121n5 rvere detennined in an area of about
45 square degrees rvith the center a:21,30-, b:+5800'. For O, B, A and F stars
the colour indices were also found. The photographic rnagniLudes and color inclices
tere reduced to the (.B, I/) sysLem.

Hacronrqufi crrr4con BDeBA oxBarbrBaer o6nactr rro [prrMoMy Bocxo]r{Ae-
Hrrro or 2h00'" Ao 3h00I rro cnJror.reurrro or +56"0' Ao +62o0'. B curacon
rre BOIIIJII4 SBeBALI, CrrCIITpaJILHLIe ItJIaCCbI I{OTOprIX He MOIJII4 6Urr, OUpe-

neJreHr,r RcJreAcrBr4e IIepeHpr,rrr4.fr Apylr,rMr4 sBes[aMrr, a ran]r{e sBesAbr cr{o[-
rreHrrfi hrX llepcea.

CTIEKTPA JII,HI,IE IT JIACCI,I

I{.naccra$zHaqraa crrexrpoB rrpor4aBoAr4Jrac}, rro Herar[BaM, rroilyareHHbrM
c rroMorrrbro o6renrrannoft npusun (Aucuepcun 250 Llnn y tla). flpegenr-
nan {otorpa$[.recr{an BeJltr{rr[Ha Harrreii HJraccr4{r{Harlrar{ crrenTpoB Tr4[a A
or(oJro l2')'5, pr:.la BneBA Apyrr{x clex'rpaJrr,Hblx rr{troB o}ra HecnoJrbno flprrrr.
Ftplrrepura nnaccr,r$uxaqlrr{ r{ cBeAcHtr.rr o Harrreft anlaparype [prrBeAeHbr
-a pa6ore [1]. I{;raccll$nxaqrr.rr BBeBA rr4rroB O-B na Harrrux rrJracr?r}lHax
lpcAcraBJrrreT' nan6orruylo rpyAHocrr,. Ocnonr{},rM Kpr{Tepr4eM B aro.\r cJIy-
qac cJrylnar r{Hrer{crrBrrocrr{ BoAopoAnbrx Jrurtyrfr. w Jruulrn He I ). 4026, no
BI4A BoAopoAHEIx JIIlHr4I,i cI4Jrr,Ho Merr.flercrr B BaBrrcr,rMocrtr or a6co.rrrornoit
BelUaIrIHbI SBCBALI, B TO BpeM.fI HaK ApyIIIe lIvtP,tlfi, frOHaBhIBaIOulue O{Sertr
a6conrornoft senlr.rranrr, BtrUlHrrr B r4cnJrlo-rrrrreJrr,Hrrrx cJryara.Ex. JIuHllq He II I4200
B crreHrpax anea4 O BI{AIra roJrr,I{o B oqeHr} 6naronpraarHoM cJryirae, fiooroMy,
KaIt trpaBr{Jro, MEr He N{orJrr{ or[urrarb SBesAbr o or aneag IJ nuconofi cBeru-

9(lo



Mocrl{. Cnex:rprr, 060ena.reHubre HaMr{ cBO, noryr 6rttr cneHrpalrz runa O
mtw B2 Ia, B2 Ib, no HecoMrreHHo, rrro aro paHHr{e BBeBAbr nr,rcoHofi cse-
TI{MO CTII.

OOTOIPAOI{ tIE CI{I4 E B E JIU TII{HbI (* p s)

@o'rouerpuarecna.E uacru, pa6orbr Hc orJrr,rrraerc.s cytr{ecrBcuHo or pa6orbr

It], ea zcxrrroqeHueM roro, qro Bce BBeBAr,r rraMepfiJrrrcb c o4uoft4uaSparruofi

[traMerpoM 2 "uu, qro coorBercrByer 0,L an Ha HerartrBe. ,{annue, xapax-
repzayrorqtre Harrry r{BeroBylo crtcre\[y1 npr{BoAflrcfl n pa6orc U. U. IlponraH,
HAIEqATAHHOft B STOM TOME.

B xa.recrse cragAapra B eJrrrqr{H r,rrr Bo crro JrbBoB aJrr{cb {o ro anexrpr{qecxrrMrl
BeflzsuHaNrtr aBeBA cnorrJreullfi h u X flcpcea rr trx oHpecrHocroiir [2J. Ho upz
orrpe4eJreurru {ororpaSr,r.recHux BeJll4rttrrrr Mbr BcrperIlJII,Icb c rpyAr{ocrbro,
BaHfi]oqarcrqefic.fi B ToM, qro SBeBAbr c,na6ee t\",0 c lISBecrI.rbIMrr V w B-V
pacrroJlaralorcs. 6twa r{eHrpaJrbuort .{acr[ cxounenuri I4 Ha Frarxlrx rrJracrr{H-

Itax tre Uroryr 6rrrs ua4erruo r{BMepeHBr rIB-Ba 6rraaocur coceAnrlx BBeBA.

floerony Mr,I AorIoJrHILTeJIbHo BocrroJrr,BoBaJrLIcb BeJIpIaIraHaMr{, onpeAeJreHHbrMl4

Oocrepxo{om {ororpa$?Iarecxl{}I MeroAoM gn.a 6onrrucro arlrcrla BBeBA rlprr
uccJreAoBaHura 4noriuoro cxorrJreHlls h rt X flepcea [31. B,naro4apfl rraJrprLrrrro.

o6qux BBeBA Mbr rlprBeJrri {ororpaSu.recxrre BeJrI{aIurLI BBe3A, pacloJraralo-
trIrrxcfl B MeHee rrJlorHoft rracrfl cHonreuufi, It ctrcreMe BeJIrqrIH [2] u uorr-
aoBaJrtrcb ur\[rr AorroJlFrrlTeJrr,Ho AJI.E rrocTpoeHl4ff xapaKrepEcr[qecxor,1 xpranofi.
IIpu erou t{},I Hc rroJrbaoBaJrr[cb BBeBAa]rrl noaAHrlx c[er(TpaJlr,Hr,rx HJIaccoB.

Cpanner-ruc Harrrzx mps c Soroanentpl,IarecxrrMrJ ReJrtrrrl?rHaM[ B 95 anea4

ro.uytlssrro"o rros)ne r(araJrora Xranrtuepa [4] noxaeaJlo, trro AJrff 38e3,4

clexrpaJrbrrbrx HJIaccoB O, B r A uaruu BcJrtrraltr{Hbl ric o6napynu4Jll,I ypaBHe-

Hr,r.fl r{Bera, BLTxoA.EII{ero Ba fipeAerbr rorrnocrla $ororpaSuqccxoro trreroAa,

orHocr{TeJlbHo Soroa,neHrpr{qecHl{x. BcilI,Iq[FI B upn IIBMeHeI{I{?I B-V or
0'',0 4o 7",20. Hpacurre rlrraHrbl tuna M, AJLE Itoropr,rx I{SBecrur,r {otoaler-
Tprrqecnrre BeJllrar?Ilrbr, rror(a3aJII{ Hartrque ypaBHe}Il{.fl I{Bera. f{,ta onpe4eJreHr{fi

coorHolrleHlr.fl t\rclRAy l-Iaurl4r\{r4 Be[rrqflHalru ffips fr BeJIL{.IIIHaMI4 B Inr,r nocnorr-
BoBaJrrlcb cnofrJrcHrrflrlru M 39 ra iC 4665, [Jrtr noropr,rx r{Melorc.rl onpeAcJIeHI4.E

{oroa;rexrpflarecHr{x BeJII{arI{H BBeBA TIoBAIII4x cflcr(TpaJIbHbrx HiIaccoB, Lr

Ao6aBur[ rr.rrrb BBeBA KJracca M uauefi o6nactlr, c IaBDecrHr,Iuu {otoa,ner(rpr4-
r{ecxr,rMu BeJrrrtluHaM[. Peurenuelr ypanuerlull no cnoco6y Ha[MeI.I],[II{x r{BaA-

paroB 6nrno Hafi4el{o cooruornerll{e

u:*no-0,20I(B-V)
+0,02

AJrE rrpuBeAelufl fii.ps BBeBE ctrenrpaJlblrblx rtrtroB F, G,

HAM B.

(1)

I(nIlnBoJrrirrlr-

flpu oupe4eJreurdl4 nx?0 r\alr\Aa.rl BBes[a lrsMepflJlacr, rlo xpaftuerf uepe

Ha rpex flJlacrtrHxax. Buytpenu.fl.s roqHocrb HaraJlo]nHoli nenlt.tltsbl xapan-
repuayerc-s cpe4ueft HBaAparrqHoft omn6nofi, paluoft *0'i031t,
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III'I3yA JILIILIII BII JII4 TIMIII>I (m u)

llpu oupe4eJrourrrr BeJrrrrarrru tna, rroropLrc ur,r 6y4eu ycJroBHo rraarruarb
8tr35r;111,1161N,[I, TaIi HaI( 3d]{eRTrrBH&rr AJrl,rHa BoJrHbr uailcii crrcrel,r],r 3Hauu-
TeJIEHO CMCIrtrefla B AJTTTHHOTJoJIHOByIO rracrb orcrirpa, cralrAallroM cJrylr{lrrru
roJrllto Soroa;rett'rplrqecr{r,re BeJru{r4Hbr 7 rrararoron l2l u [1r]. lJepnouaaraJrbrro

AJrfl flOCrpoerr{fl xapanreprrcrr4qocr{oit nprrBor,l lrcrroJrL[]oBaJrr,rcJr 3Be3A6r
crerirpaJrrrrloro uJracca 13, 1la Horopr,rx B -V < 0i'10.

Ilo 45 BuelAa[r 6rr.ro ycr:auor]Jrcno coorrrofirerrrre Me]r{Ay m0 a V . llo.nr-
ByFrcb orn[4 yl]aBrroHr,IcM, [,r[r rrp]rnoAr,rJrrI BcJrr4rrvtru V BtseBA, rlo ItoroptrIr{
Mr,r cTlloriIIl,r xaparrreplrcTJ,rrrocrtyro rrp-r,rBylo, n.8-V:0. C orul,rlr xapal{-
TCpI{crI,Iqecrir,rNllr I{pr,IDr,rulr 6unr,r rIoJJyrrerlbl Bce rnt),

llpu oupo4er.erllrlr r?x, IIBCB/{r{ parrur,rx cner{rpaJrrrHbrx rtJraccorJ, AJr.rr Itoro-
pblx MbI ollpcAcJraJI14. IrOI{il3aTCJIrI qDOTit, tr3MCp.fIJIr{Cb IIa Tpex-[flTIJ fIJIaCTI,lIr-
r{ax. Cpc4uan nBaAl)arl,iquafi orrrrrr6na rt urotr cJr;zt16g cocraBrrrler:L01 036.
3nea4r,t G, K u N4 r,ralrepn;rl,Icb IIa o74rroi.i rrJriicTrrrrrno c r{eJrr,ro oflp0l{c.rrcrr]{rr
npn6.rrrantcrtHot'o flor{aitiltcJ.rr qBcra, noropr,ti,i J{crroJlLBoBaJIcfl IraMr,I ToJrrrto
AJrfi [p]rBOAerrutr n'L?r/ D'tr,rx BRoB/{ ri rforoanonrpr,r{ecitul,r ue;nr,r.l,rnara 1J.

tr4Mefl 93 BDcBI(I; clrel{rpaJrb}lrJx r{Jraccorr O, JJ i,r A c raarecruuun r[oro-
9JIeItTpI'IalcoI{t'Ix'It'I I}0.rlI'ltII{IraN,IrI, MLI yTotrIIlrJrlI CooTIrorucrIue MciI{Ay V 14 tn,.,
oHo [oJryqr,rro0rr:

m,, : t: + 0:027 - O,tA (B -V ),
i. 0'i'01 X 0',"02

IIOI{ASATDJII,I UIJETA Q, t.)

Ilocrro.nrrty tnt)rt BBIBA c[cr{TpaJrbrrrlx xJraccon O, B Ia A nory.lLurrrcr)
HenocpoACTIteHIro rJ cr{crclre BeJrr{qrIH B, ro r{a[Irr r]oriaBareJrr,r rlBe.r,a BTr{x
BBeBA orJlr,rqaIorcfl ot' B-V roJrr,I{o Ba carer mo. B DToM cJlyrrae [ona3areJrr{
I{Bera 6r,tru,r uonyqeHr{ naii pa3}rocrlr ffipg- mD rr TTprtBel{crrEl rt c}rcr0Me B-v
Ha ocIIoBaIII4I'r coorl{orrerl]trs B-V --0,71 C. I.+ 0'/'02, nurcuarcrrl0ro He-
[ocpeAcrBeIIIJo I,I3 [peALIAyIrIoro. flpune4elrl4e lra[rux ((pacrrbrx)) [or{a3are-
neii qnera H cr{crcMe B-V olpaBAbrBaer ce6n, Bo-rrepDbrx, y4o6crnonr npu
r4crroJrl,SoB&Irrr[r ItaraJrora, Ro-BTOpbrx, rrJraDr.roe pacIIl]e/leJrour4e 9HOprr4lr
B Crrenrpax BDetsA parrrl[x c[er(rpaJrr,irbrx r{Jraccon n o6,r]acr],r 01] i5000
go ).6600 rroaloJr.Eer uepoiTr,r or Harrrr,rx ror{aBareJrcii quera x B-v 6ea
oqyrrnuoii uorepr,r r: roir[ocrr{. I] naureu crryrrac lra 100 rnea;q O, B lr A
paBI{6Ix cBerl'IMocrefi torsHo 4ne SrJeBAbr t-r,rua l:} Heor{oJrr,.uo yrrJroHrrrr{ob
or ;rlrrreiinoft SaRr,IctrMocrLI Mclr{Ay m, Lt v , BITAIJMO r43-3a rraJrurrr4.E 3.Ml1c-
c],{o H I rLrx .rr rtuuii.

Ilpn6nr,rtneuHhle rloltaaareJrrr I{Bera BBoBA crrenrpaJrr,rrErx HJraccoR I( ra i\,1,
a ralt}Ite F-anea4 rrpl4BoAuJrtrcb I{ cr4creMc B-V corJracFro coorFrouernrm
B-V:0,638 C, I. y BareM uo Sopuy"ne (L) rurn rrpr{BoArrJracr H B.

Bce olpeAeJleHlrr,rc naMrr Aar{H6re rrpeAoraBJrerrbr B r{araJrore, Am
orolr{.qecrBJrerr[fl 3]1034 crrtrcKa rra snr. t-B Aar{br Haprbr .racrert
trccJreAyeMori o6.iracrlr. lpailaqua apnoc.reri Ha fiaprax rre coxpa-
HeHa, rar{ nait c;ra6r,rc SBe3Abr rroAptrcorraribr; rtoop4r4HarHarr cerr{a orHeccga
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I{ Srloxe 1950 r. Honrcpa BBeBA B rrpeAeJrax nam4ori BoHhr c}rJroueur,rfl yBe-
ilrlqLIBalorc.fl uplr6.nnarare.nsuo B nopflAHe BoBpacraHtr,rr npflMoro Bocxo-
?r{Aer{I4fl.

]l 1-u crot6qe RaraJrora Aarrbr rroptrAnor6re HoMepa coorBercrByroqert
3OHr,r CKJrOHeHrr.fl. Bo 2-tnr cro;r6qe AaHbI cneHTpaJrbHbre ItJraccbl 3Be34.
Bra4r,rnr,re Sotorpa{nuecxrrc BeJrrr-c-vrtbr tn?n Aarrbl B 3-ru cron6qe. ["rra aneag
apue 7'l'5 Sororpa$rauecl{I{e BeJrrlqtr{Hbr, Halerraraggrre s cno6xax, BB.rrm,I trB
HaraJrora AGK2. B 4-ru cron6qe rroMerqeHbr rronasareJrr{ qBera C. 1., [pr{Be-
AeHHbre H czcreMe B-V. B 5-u cro.n6qe rrprrBoAflrc.tr HoMepa xaranora BI).
Cnexrpalsuble ItJIaccbI BBeBI O, B u A c yna3ar{HbrM?r HJraccaMr4 cBerr{Mocrr4
I orHocflrq,Iec.fl r( Huu {orouerpuqecnl[e AaHHbre, HaleqaraHHrrre ffir{pHbrM
urpu{rolr, Ba.nrr,r rra KaraJrora Xunrrnepa [4], roJrbr{o BMecro serw-rm:u V
MbI rIpI{BoAlIM Berzql4Hrr B. CnextpaJlbHbre HJlaccbr M c yHaaauHr,rMrr HJrac-
caMI{ cBerrrMocrrr Ba-srbr r4B pa6orrr t51.3uax * BoBJre rroMepa BBeBAbr
yxaar,rBaer Ha Harrrrrue npraMeqaHufi B Houqe ra6ruqrr.

Buparnaelr 6narogapuocrr E. tr4. tr4ocrno Ba rrptrroroBJreuue r(apr w
troMoqr, [prr rroAroroBHe HaraJrof a H rrerrar[, O. il. f onnan4cxoMy z
B. B. lanpunony Ba yqacrr4e B rraMepeHtr.rrx HerarzBoB Ha rr,urxpoSoro-
Merpe.

1.
2.

4.
5.

Jlrareparypa

?-. q EpoAcxas. tr{an. Hpuucxofiactpo(pua. o6c.,14,1g56.H.L. Johnson a.W.W. Morgan. Ap.J., 122,429,195b.
P. Th. O osterhof f. Leiden Ain., 12, i$ t,' tgSi.
W. A. lI i I t n e r. Ap. J., Suppl.,2, j\i 24, 1956.
V. II. ll I a n c o. Ap. J., 122,434, 1955.
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1.1,13

11,84

11,,75

12,04
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0,32
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K.0
AO

IO

BB
A5
A8
AO
AO

A1
N40

GO

B5:
AO

L3T B2
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0,37
0,38

A2
AO

B2
A8
B3
K2
G8
F5
B5
K2

AO

A5
K5
B1
B2
B2
G2
B2
G2
A2

B3
GO

ll8
AO

KO

Ii8
FI'-r

A2
A2
il,I

12,42 0,58

12,18

12,27 0,34

11,85 0,15

9,01 57 58&

t[,23
11,93

7,72 0,15 57 581} '

1L,22 0,42

11,97



381 A0
382 81 II
383 K0
384 A2
385 G8
386 K2
387 F0
388 A0
389 A2
390 BO III

12,50

10r72
dr,92
11,47

12,15

8,31

8,66
1,2,75

11,86

9r23

391 F8 11,77

392 G0 12,13
393 G0 12,38
394 B2 12,35

395 85 10,92

396 A5 12,27

397 A5: II,9L
398 G5: 12,25

399 G0 8,20
400 A5 10,56

401 G 1.2,39

402 F2 t 1,90

403 F2 tt,87
404 B9 9,48
405 A8 1.2,16

406 G2 12,28
407 G2 12,50
408 K0 t2,24
409 K0 !2,33
410 Il8 t1,02

0,30
0,61 570586

0,44

58 485

0,32 58 486

0,54

0,49 57 589

0,44
0,47
0,65
0,62

57 591

0,32 57 592

0,42
0,2,' 58 491

0,43

0,38

1,07411

412
41?,

4t4
4t5
416
417

418
419

420

cBO 12,32
F8 11,55
Il8 t1,27
F2 11,59
K0 11,63
A2 10,59
Il5 11,58
gI(2 1L,04
K0 8,67
81 II: 8,77

0,42 58 1196

0,94 57 601r

58 1197

0,65 58 498

421 A0 11,95

422 K5 11,93
423 G8 9,89
424 A2 1.2,1.1.

425 G0 9,05
426 A2 10,56

427 K0 1.1.,41

428 A0 S,2B

429 G8 11,98

430 G2: 12,39

0,40

58 499

0,49
57 605

0,36 58 500

0,26 58 502

Sona f58o

43t A0
432 K2
433 G5
434 F2
435 CKz
436 B1

437 G2
438 G0
439 K0
440 88

0,39
0,56

441 B2
442 G0
443 B9
444 A2
445 12
446 G5
447 92
448 K0
449 A0
450 G2

12,50

10,22

11,92

12,36

10,53
12,55

11,78

tt,49
r1,52
12,01

M,Lt
(7,4)
12,25

11,56

tt,84
1.2,43

t2,31
11,r7
9,02

12,32

9,16
t0,46
11,67

11 ,96

(7'2)
11,88
t 1,86

t2,48
t2,28
:10,59

12,30

9,06
11,60

12,20

12,18

I 1,18

9,16
12,30

10,57

r 0,50

12,40

11,30

tr,76
10,14

9,611

9,20
12,00

11 ,94
12,r;tit:.

1'j ,11

0,37

570608

0,39

58 503
0,31

0,57

0,48 57 612
58 504

0,18

0,1,7 57 615

0,50
58 509

0,23 57 61 9

0,56 57 622

0,4t 57 624
58 511

0,26
0,54
0,r7 57 626

0,38 57 628

0,64 57 625

0,45

0,48:
0,48

451. G2
452 83
453 A0
454 88
455* A0
456 n5
457 G0

458 G5
459 A8
460 gKO

461. G2
462 A0
463 K0
464 G2
465 G5
466 K0
467 BO,li Iir
468 G0
469 r\Ir
470 G0

471 C2
472 118

473 IJg
474 ll9
4i5 F0
476 ll2
4t I )7J
1t78 G0
4i9 Il3
4E0 iJ 8

58 506

5S 507

0,43
0,35

58 508

0,45

319



0,43
0,44

481 F2
482 G2

483 F5
484 F0
485 K2
486 A0
487 F2
488 G0

489 G0

490 B5

0,27

0,30

0,38
0,52

0,28

49T G8
492 A0
493 F2
494 A0
495 G8
496 85
497 83
498 G2
4t9 A0
500 K2

0,30
0,45
0,86
0,44
0,60
0,48

t1.,43

1.2,1.5

10,26

1r,93
1"2,02

12,04
Lt,75
12,29

i0,5r
t2,t4

1.2,1.8

1.0,77

1.1.,8:4

12,43

1.2,34

12,38

11.,42

11,63

9,62
11,9:J

12,32

10;87

12,35

8,44
r0,79
10,29

12,1.0

1.2,1.4

12,39

1"2,10

5Bo5L4

58 516

57 633

58 519

5,S 52 I

57 63S

Dl o44

57 646

0,27

0,39
501 A0
502 Rl
503 G0
504 gG8
505 88
506 A1
507 B3
508 88
509 B8
510 A2

521 B8
522 A0
523 85
524 A5
525 K2
526 G2

527 A0
528 G(]

525 A0
530 85

5tt 15
512 A2
u13 G2
514 ilS
l1t 5 F2
516 BIr
5:17 R3
5i8 A0
519 B3
520 A0

1.0,79

t1,02 0,37

10,10

11,93 0,46
12,41,t2,26 0,18
12,t0 0,47
12,07 0,45
12,24 0,32
11,19 0,30

11,68 0,53
10,46 0,25
11,83 0,37
,12,05 0,63
t 1,88

10,86

12,t2 0,48
1t,52
10,56 0,43
11,85 0,61

12,02 0,45

L2,38 0,42

t2,13 0,25

11,85 0,60

t2,37 0,33

10,43

(6,3)
1.0,12 0,23

11,86 0,4t
t2,29 0,62

531 89
532 83
533 88
534 F0
535 B5
536 K0
537 A0
538 A0
539 A0
540 B8

551 F5

552 G8

553 G5

554 89
555 F0
556 A0
557 85
558 G2

559 B5

560 gKo

571.x G0
572 BB
573 G8
574 G0
575 K0
576 A0
577 A0
578 G0
579 82
580 89

0,57 .

0,46 :

0,65
0,32 57 654.

541 82
542 B2
543 89
544 B9
545 K2
546 BB

547 B2
548 88
54s B3
550 M0

0,45
0,50 s7 657

0,68
0,52

0,49 57 658

58 528

0,48
0,6E

0,27
0,33
0,52
0,48
0,58
0,61

561 G0

562 G2

563 A0
564 F0:

565 A0
566 88
567 A2

568 83
569 B0 II-[I
570 A2

57"650
57 651

CI OJZ

i0,86
t2,42
11,63

11,01

11,61

8,t7 0,26 58 525

10,67 ' 0,50 57 655

9,81 0,42 58 526

1.1,82

11 ,53

12,00

11,32

t2,01
11,42

11,,11

12,28

11,03

11,91

10,32

9,81

11 ,58
12,5

12,24

11,74

10,49

8,56

LI,2L
12,35

9,64
9,66

9,49
12,36
oQo

,11.,40

LL,4B

12,24

10,32

11,90

11,99

1.2,28

0,52
0,46 57 667

0,93
0,60

57 664
58 532

58 534
58 533

58 535

D / tlht)

3ona f58
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Soua f58o

B5
KO
KO
B5
B1

B1
A(]
B6
gK2

601

602

603
60/+

005 ,'

609

607

608

609

610

0,1t7

0,8r

0,52
0,89

1,06

0,83

0,71

0,82

0,44
0,6J

o,4a

0,32

0,72
0,93

581 A0
582 A2
583 B5
584 B0
585 G0
586 F2
587 gKO
588 88
589 B0
590 G2

591 85
592 A2
593 G2
594 A2
595 A2
596 A0
597 * A0
598 85
599 86
600 82

Sora -t59o

580539

57 671.

58 542
58 543

57 674
57 675

57 677

58 546s

58 361

58 362

9,93
12,56

12,44

12,27

I 1,99

10,55

11,37

11,21
jj,61

9,91

12,26

12,27

r 0,60
o /,,)

11,52

9,61

8,76
12,5

12,06

1,2,35

G2
AO

G5
A2
It6
u;)
G2
B9
GO

B8

1.L,40

10,85 0,56
12,20

10,96 0,59
10,15 0,63 58o548p
8,79 0,35 57 678

r1",71"

I 1,96 0,55
1 1,59

12,24 0,50

1t,22 0,62
fi,42
11,93

1"2,25

1r,25 0,76
11,95 0,91
10,19 0,3r
t1.,72 0,49
10,85 58 552

I 1,99

12,51

11,15

11,40

lt ,49
'12,21t

11,37

1:1,25

12,45

11,93

6J1

6i2
613

61/+

6i5
tiJti
617

618

ril I

0,47

0,22

0,i6
0,35

21 82
22A
23 K2
24 I<2
25 A0
26 F5:
27 K2
28 K0
29 F8:
30 G0

0,08

590394
0,34
0,14
0,20 5S 3u5
0,04 58 360

59 396

0,32

189
2F0
3F5
4 B5:
5A0
689
7A0
8K2
9K2

10 A2

0,58
0,38
0,25
0,21

0,?'1t

0,42
0,23
0,26
0,26
0,26

0,22
0,3E

0,32

11 G0:
12 lr8
13 Il5
14, I t,S

15 Il9
16 Ar
17 F5
18 A0
i9 15
20 Il5

10,1t7

12,32

8,65
12,49

10,8r-r

10,1lL

8,90
11 ,46
'11,74

11 ,35

12,47

11,57

12,13

r0,9r
1I,76
10,28

i r,5l
10,21

12,39

I 1,38

3i

34
J;)

36

38

:J9

4,0

It2 11,48
L2 11,34
B2 11,88
A0 11 ,41r

t\2 ti,t g

K5 11,87
r\5: 12,51

B8 J 0,89
B3 III 10,74
G0: 12,02

0,28
0,21 58 372p
0,35 58 372s

2l IIBB. ItpbrMcrc, o6cepna,r., .roM XX Apl

Albo Sp mplJ C. I. BD J\i Sp
'n?g

C, I, BD
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0,25
0,52

0,42

0,26
0,27

0,17

4t c0
42 1i5
43 t\2
44 G8
4it G0:
46 G0
4t Bt
lrll D3
/r9 G0
50 A0

51 F5
52 88
53 F8
54 F2
55 G2
56 Il1
57 A5
58 tsS
59 c5
60 82

0,17

0,38

0,16
0,22
0,37
0.28

61 A0
62 83:
63K
64 A0
65 A0
66 A0
67 B9
68 GO:

69 F5
70 Bt
71 G0:
72 A0
73 K2
74 F5
75 F2
76 G8
77 80,5:III:
78 85:
79 83
80 B5:

81 88
82 F8:
83 88
84 85
858
86 B3
87 F2
88 A0
89 A0
90 B3

10,21
l, t')

10,:r8

11,84

12,62

11,37

11,92

I i,59
J i,58
9,65

12,33

9,97
I i,53
12,1.t

12,12

12,02

r 0,96
11 ,57
i 0,02
It,46

9,69

12,0lI

12,14

9,81
o,79

J I,I15
'l't ,72
,12,:\5

10,47

10,17

tr 20

8,04 0,06
'1..t,40

12,19

10,71

I i,i6
g.0g 0,53
12,28 0,116

t j,O4 0,43

t2,25 0,5t:i

12,08 0,36

12,17

11,31 0,4tt

J 1,59 0,23

12,47 0,11
,11,45 0,46

I 1,53 0,110

10,29 0,23

i J,56 0,14

10,E5 t,46

590406

59 405

59 408

0,43 59 409

58 376

58 377

58 378

59 413

0,42

58 381

5S 4r4

59 415

59 416

58 382

58 384

59 4t7

0,67
0,44
0,45

0,30

59 420

Nil*
91
o?

93

94

95

96
o7

98

99

100

101

l)2
103
'104

105

106

i07
i08
109

I i0

l.v G2
112 88
t1.3 K0
1.1.4 G2

1.t5 88
116 A0
LT1 AO

118 09 V
1r9 A0
120 A0

T2L KO
122 89
t23 F0
124 K2
125 B0,5 I
126 t\2
127 A2
t28 A0
t2g A0
130 F8

t3t A0
132 A2
t33 88
134 AO

135 A0
136 cB5
137 A0
r 38 r'0
139 88
1.40 89

11,04

9,7t
i 1,83

(7,0)
i 0,89
11,10

12,07

11,34

9,94
1 i,8I

11,9r

t1,34
12,31

r 0,40

9,64
9,1 8

10,53

11 ,41

1r,65
I r,55

11,87

i1,96
11,56

J 1,36
'|,74
J 0,1r9

10,41t

12.00
I0,ti3
10,95

590422
0,34

0,46 59 423

0,30

59 424
0,36

0,50

0,45
0,29 59 430
0,27 58 393
0.97 233
0,25 59 431

0,41.

11,07 58 394
9,11 0,28 58 395

1.1,84 0,34
11,16 59 432
8,68 0,61 58 396

11,37 0,53
11 ,06 0,35
t0,t2 0,26 58 398
10,40 0,4t 59 433
8,52 59 434

10,53 0,47
11,E4

l0,t (i t),'J4

[).tili 0,38 59 435

f .irrt 0,50 58 401

10,7i 0,73 59 436

10,78 0,35 59 437

11,86 0,38

11,50 0,42
8,81 0,26 58 403

A5:
B8
B5
F2
A2
A2
F2
A5:
KO
AO

BI'r

B9
A
AO

AO

gK2
AO

A2
B2
r2

0,43

0,16
0,112

0,32
0,47
0,34
0,35 59 427
0,17 58 391

59 429
0,37 59 428
0,51
0,44

2qo

Soua f59o

Ni Sp mltg C. I, BD mpg C, I. BD



141. A0
142 A0
143 B9
144 A0
145 AO

146 A0
147 A2
T48 B1
149 A2
150 B9

151 ri)
152 B9
:l 53* B9
154 A0
155 R9
156 A2
157 A0
i58 A0
159 K0
160 A0

161 A1
162 A2
16:l R9
164 R2
165 A0
166 A2
167 1J9

168 R2
169 ,{1
170 A

171 At
172 /\2
173 A0
174 A0
175 A0
176 BB
177 A0
178 AB
175 B1II
180 A0

181 A0
182 KO
183 A0
184 B9
JE5 A1
186 B3
187 AO
188 A0
1E9 AO
190 A2

10,84 0,51

r 0,37 0,43
40,29 0,37

9,87 0,44

10,13 0,42
10,44 0,31

9,53 0,27,t1,74 0,65
ll,r9 0,5J

9,00 0,36

il ,29
9,43
I,4,1

i 0,1i
o o,)

1i ,90
10,59

10,3E

10,06

10,39

I0,81r

8,60
9,1 1

1'.1 ,2'l
9,61r

9,99
8,86

'12,14

'11,22

11,26

58o404,

58 1105

59 438

59 439

59 442

59 443

58 408

0,38 58 409

0,35 58 412

0,26 59 445
0,34 58 410

0,50
0,41 59 444
0,50 58 414

0,31

0,48
0,1s 58 417

0,30 58 4t6
0,63
0,52 59 447
0,32 58 419

0,35 58 418

0,54
0,48
0,36

59 1148

59 449
58 421

59 451

58 42il

10,42 0,45

11,63 0,52

9,50 0,29

9,96 0,26

9,27 0,32

12,05 0,52

10,86 0,45

12,24 0,51

9,99 0'69
10,69 0,40

9,68 0,36
10,1 1

r 0,01 0,43
10,69 0,52
10,52 0,47

4,54 0,58
11,07 0,48
10,52 0,42
11,23 ' 0,43
10,89 0,42

5S 452

lfi 424
58 425

58 42C)

59 1153

58 427

Soua f59 o

t9l
i92
193

194
195

196

197

198

199

200

A1
BI Ib
A5
B3
B8
B2
B9
B9
AO

80,5 v
AO

B9
A2
R8
r\2
B2
1\2

Il1
A2
AO

11,i0 0,42

11,23 0,64 259

1 0,69 0,44 5904 55

11,38 0,57

9,01 0,26 58 428

1r,8r 0,44

8,93 0,22 58 43:t

9,66 0,27 58 433

t0,43 0,41 58 435

10,43 0'55 59 z156

9,51 0,23 58 1136

8,72 0,26 58 437

10,60 0,20 59 457

1 t,B5 0,35

11,18 0,39

\2,11 0,48

1j,04 0,52

11,72 0,47

1t,27 0,/r0

1i,95 0,27

11,48 0,49

12,27 0,49

10,98 0,39

i 0,36 0,32

10,61r

il,91 0,4t
12,48 0,28

11,06 0,30

10.60 0,5I
8,1rti 0,25

201

202
203
204
20lr

206

207

208

209

210

211 1t3
2,12 Bl
213 A2
214 A1
2ts K5
216 Il3
217 B2
218 A2
219 BlII
220 A0

221 B2
222 B9
223 G2
224 R3
225 * gAl
220 '' GB:
227 A1
228 AO

229 F0
230 A0

59 459

59 461

58 440

t1,87
I 1,19

9,29
i 1,1r8

(7,7)
(6,e )
10,65

8,32
11,8

tt,23

12,49

12,40

10,26

11,33

r 0,91

i0,70
10,04

12,22

11 ,69
y.,70

0,58
0,36

59 464
0,53

59 1166

59 467

0,44 58 44r
0,21 58 442

58 444
0,28

0,1r8

0,44 59 469
0,44
0,4s

58 445
0,26 59 470
0,29
0,60
0,40

231 81:
232 G0
233 A0
234 B3
235 R2
236 N12

237 B8
238 R2
239 R2
2/10 A2

2l*

C, I,



590490

0,4t
0,35 5S 452

0,52
0,36
0,48

58 474

291. G0
292 r{0
293 K0
294 A0
295 F0
296 c0
297 A0
298 I'8
299 K2
300 G0

0,33 580446
0,38 58 447

58 448
0,56

58 450
59 472

0,35

58 449
0,52 58 451
0,57

0,54

0,38
0,72
0,38
0,56
0,52

0,7 11

0,78

301 82
302 F5
303 AB
304 A0
305 A0
306 B8
307 A0
308 B0 V:
309 A5
3i0 81

0,26
0,42
0,20
0,/+'].

0,42
0,41t
0,5 J

O,4l
0,35
0,20

251 85:
252 A0
253 B5:
254 B9
255 BB
25ti BtV
257 A0
2i8 o5.5
259 A0
2ti0 B1

321 B9
322 88
323 G2
324 F8
325 

* 80,5 V
326 B9
327 c2
328 G2:
329 Bt
330 B0

0,25 58 462
59 480

0,25 59 482
0,63

0,38
0,32 58 464

59 484

271. A0
272 c5
273 Ar
274 B0
275 F0
276 BB
277 A0
278 B8
279 A2
280 85

0,56
0,46

331 K2
332 89
333 

* A0
334 F2
335 F5
336 c5
337 G8
338 BI III
339 A5
340 K0

281 K2
282 BB
283 B0 rv:
284 K0
285 A5
zdo Bg
287 gr(0
288 r\0
289 G2
290'r'Ko

.S,70

10,20
t' /,')

I 1,63

8,118

J0,r0
1.0,71.

10,09

10,59
1 2,30

4'"

10,37

12,37

10,8ir

11 ,70
10,99
12,09
g, (i2

12,3,9

12,41

i 1,85

12,4t
9,09

i 1,j-r6

12,28
,t0,77

r10,59

12,04

lo,2l
1 1,61

9,57

10,1r8

8,77
12,20
'J:l ,87
i l,50
10,s7

( 7,3)
12,02

1,1 ,43

11,12

12,29

71,23
4) )t

1 r,75
1,2,18

7,83
i 1,93

I i,00
11,19

58 453

bB 455

i r,55
10,95

l1 ,91t
't2,4,1

i 0,43
12,i 8
1r,58
.r9 Da

I J,06

I 1,00

't'.1 ,72
11,79

9,66

11,94

i 0,53
12,t5
'12,15

11.,21

12,00
12,26

'12,13

L1,27

9,70
12,09

12,3'l
1i,90
1.1,94

9,65
11 ,24
1'1 ,62

11 ,72
Lt,76
1.t,i 6

10,30
12,48

10,5i
11,25

,12,07

11,92

J i,33
12,34

(7,4)
l1 ,72
12,04

1,1,,97

11,46
10,84
11,66

1t,79

Soua f59o

24,1 Bt
242 B2
243 G2
244 B1
245 CKO
246 gK5
247 A5
248 gKZ
249 BT III:
250 B1

0,31 58 478

0,56
0,37
0,65'

0,18 58 48r
58 480

0,55

0,35
0,55

59 502
58 483

1,00 322

0,53 59 503

0,50
0,36 59 474

0,42
0,27 59 476

0,35
0,45 58 46t
0,64

0,38
0,47

58 466
0,37
0,57 505

0,50
0,50

59 486
0,44

58 470

311 G0
312 F8
313 

* 
A0

314 A5
315 A2
316 A5
317 F0
318 A0
319 G0
320 A5

58 475

5S 455

59 497

0,58
0,76

58 484
0,57

59 505

0,44

59 510

59 5tt

zto| G0
2b2 83
2rj3 A2
264 c5
265 B1
266 BB
267 F2
268 B8
269 80,5 III
270 B0

I



0,35
0,68
0,19
0,66
0,64

0,48

0,1t7

0,46

0,37

0,54

0,51

0,48

0,70

AO
BO

AO

r5
ts5
I5
G2
A1

341

342
5LL6

;t4t$

JLIO

346
347

348
349
350

0,72

0,42
0,58
0,38
0,45

0,42

0,66

0,78

0,44
0,1t0

0,58

0,36
0,24
0,50

A0 9,110

80,5 v 10,53
9,92

{1,83
1l ,8Ir

11,6tr

12,15

12,10

12,33

10,79

9,48
11,07

1r,09
12,33

12,23

1I,53
11,01

12,:t2
(7,6)

10,7 4

8,27
49 4'

10.12

I 1,58

1 l,9t)
1 i,tiO
12,4'.;t

10,irO

12,12

12,43

'12,47

9,79
i rl ,B(i

10,60
I I ,:t2
12,:\9

1 1,56

12,42

8,96
'12,:"0

.12,:\()

9,93
11 ,4:)
t1,s4
12,51t

12,14

12,01

10,79
12,6

8,80

0,72

58o487
58 488

58 489

59 5t4

59 515

58 492

59 519

58 493

59 521.

58. 494

58 495

59 522

59 530

58 505

58 510

351 G5
352 A2
353 85
354 88
355 r0
356 G2
357 B0
358 G2
359 * 89
360 A0

361 F0
362 88
363 gKO
364 83
365 K0
366 K2
367 85
368 B3
369 B8
37CI BZ

3'tt A5
3'.t2 G0
373 81
37 4 CKO
375 G5
376 B0
377 G5
378, A0
379 88
380 83

59 525

59 527

59 526

381 AO
382 86
383 AO
384 G2
385 B2:
386 K5:
387 85
388 F8
369 88
390 F2

Soua {59o

391

392
393

39lt
395

396

ll97
398

399

400

G5 10,25

A8 t1,82
A2la 8,57
K2: 11,88
B: 12,35

85 11,47

A5 11,22

F0 12,19

G2 1t,28
B0 11,98

88 t2,45
88 11,98
89 10,70
F8 t0,40
83: 12,27

B5 12,68
'82 10,31

gKO 1.1.,28

K0 11,59

BB il,62

G5 1"1,45

B 12,24

88 9,16
B1 Y 9,67
GB 10,B6

85 1"t,15

G2 rt,76
83 t2,49'
A0 1.0,48

A0 10,30

o 10,74

83 11,80

B2 12,50

88 l t,B6
A2 t2,0s
A1 10,76

G2 12,08

85 t2,38
B0 11,69

88 t1.,1"4

K0 s,64

BB 1.2,32

85 12,46

B3 12,00

K2 12,25

A1 10,50
A0 10,99

89 1t,42
Il5 10;74

M2 12,16

0,58 590534

0,89 59 535

1,06

0,50
0,55

59 536

0,56

0,42
0,50

0,29 59 537

58 512

0,42
0,51

0,48 58 513

58 515

0,43

59 540
0,60
0,32 58 517

0,50 58 518

59 543

-0,08 58 520

0,53
0,25
0,29 59 545

0,59 59 546
0,55
0,52
0,59
0,40
0,30 59 547

0,45
0,62
0,45 58 522

58 523
0,60
0,48
0,42

0,35 59 550
0,42
0,48

59 554

40r
402

403
404
405

406

407

408
409
410

4tt
412
/+I3

4t4
415
416
417

418
41,9

420

421

422
qZiT

424
4Zi)
qzi
tlzl

428
425
430

43t
432
433
1r34

435
186

4Al
438
439
440



0,48

590557
0,34

441.

442

443

444
445
/+46

447

448
449

450

0,47
0,22

0,92
0,:i5
0,32
0,24,

l,:]0

0,1rt3

0,5ri

0,44
0,52
0,41

451. 83
452 A2
453 G5
454 cA5:
455 A0
456 88
457 88
458 G:
459 G2
460 K5:

461. 88
462 88
463 F2
464 M0
465 K2
4ti6 Bl v
467 A2
468 88
469 A2
470 F5

G5
K2
G2
G2
AO

G2
B5
G5
G8

FO

471 I(5
472 gKO
47:J t]1
474 83
475 12
476 G5
477 82
478 Rt
479 u9
4.30 gKO

]l,85
12,2:l

il,61
t2,26
12,18

10,52

12,09

11,31

12,09

1,1,80

12,14

8,97
r0,52
12,09

12,05

12,5t)
10,34

12,08

12,'37

12,111

11,99 0,32
1t,94 0,58
1.0,25

1t,42
1.2,05

11,23 o,57
8,22 0,22
1t,26 0,38
1t,1"8 0,41

1.1,1.8

59 560
58 524

59 563

59 564
59 566

368

59 567

58 527

58 529

59 570

58 536

58 537

59 572

59 574

59 575

481 gli2
482 K2
483 B3
481r CK2485 G2
486 88
487 A0
488 12
489 K0
490 A0

1.1,(o2

1.1,:\2

10,97

12,20

10,2t)

11 ,79
1 i,82
10,73

I1 ,7it
1t,54

10,72

1.1,28

t2,45 0,42

9,67

t1.,t5
12,31. 0,50

9,()4 0,20

11,40

10,90

11.,78 0,45

0,27 580538

0,65

491

49',2

49il
454
495

490

497

498

499

500

0,42
0,22: 59 576
0,26 59 577

58 540

0,36
0,44
0,56

0,66
0,54

501

502
503

504
505

506

507

508

509

510

511
512
tr,t o

514*
515
516 *

51.7

518

519

520

E,r4

524
525
526

528

529
530

531

532
<ra

534
535

DJf)

537

538

9,57
y,25
11,86

12,6

1"1,87

11,26

8,97:
10,r2
(7,6)

11,91

12,51

t2,42
tt,87
11.,57

v,,24
tt,77
11,60
10,63

12,1,1,

10,15

10,63
10,16

11,84
(7,8)

t2,25
(7,3)

12,19

T2,LT

1,2,30

9,94

1"L,78

tl,77
11,96

1.1,1.7

9,21,

12,50

12,24
70,40
11,55

12,40

1,2,31"

10,89
11,90
1.2,01

8,87
12,23

1 1,99

9,37

58 541

$ 544

59 579
58 545

59 581

59 582

58 547

59 584

58 549

58 551

59 587

B8
GIr

B2
B5
r0
Il8
BE
B8
AO

G2

A2
G2
t\2
u8
Il3
u8
Iir
G2
GO

t)2

B5:
AO

B9
B8
B2
A2
KO
K5
G2

gK2

c2
r0
B1
GO

B9
Il3
KO
KO
AO

AO

B2
F5
G()

F5

cG8
AO

B8
gI(0

0,11
0,33

0,40
0,30

0,48

0,35
0,66
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0,38 
.

60"424
59 397

0,16

0,37 59 398

0,74
5S 399
59 400

60 425
59 401

t 1,88

t 1,39

11,81

11,50
7,75

,1,1,47

9,ti8
11,96

9,46

8,63

10,80

8,90
L2,T,T

12,09

12,17

s,47
L0,04
y.,23

1"1,70

12,29

11,68

8,78
10,2t
9,46

11 ,33
t1,78
tL,43
1.0,52

I1,86
4') .)a

i 0,95
1,1,77

t2,tLS

10,60

11,02

12,00

1.0,94

11,7t3

12,17

9,:15

12,42

12,/+0

10,91

12,27
'r1,41

12,42

11,56

10,59

12,26

188
2G0
3G5
4K0
5G2
6A0
7A8
8G2
9G5

10* G2

tt. K0
L2 G2

t3 F2
t4 G0
t5 B8
t6 K0
L7 AO

18 K5
19 G2
20 88

2t G0
22 89
23 88
24 T2
25 81
26 88
27 F0
28 B9
29 F0'
30F
31 83
32 B9
33 AB

34 K2
35 A1
36 G2
37 G0
38 AO

39 K0
40 K2

4t A5
42G
43 85
44 B9
45 G5
46 B0
47 B8
48 G0
49 A0
50 G0

0,24
59 403

0,25 59 404
60 429

0,48

0,r2 60 430

0,29 60 431

60 432

0,88
0,25

0,31 59 407

0,30
0,32

0,96 60 433

0,61

0,49
59 4LL

0,70 59 4r0

0,46 59 4t2

0,48 60 437

60 4:18

59 4i8

0,55
0,41.

0,70
0,48

0,43

Sona f60o

5t F0
52 A0
53 K0
54 B9
55 G2
56 B2
57 A0
58 gKO
59 F8
60 F5

12,08

1.2,25 0,42 5901119

10,20 60 442

11,64 0,51 59 421

11,85

11,61 0,42

t2,12 0,46

9,28 60 443

11,04 59 425

10,97 59 426

61 A2 t2,50 0,38
62 gKO 9,63 60 445
63 G2 1,2,44

64 85 12,45 0,48
65 Bl Ia 9,81 1,20 60 447
66 B5 11,81 0,44
67 F8 11,96

.68 A0 1,2,24 0,24
69 12 12,37

70 A2 12,52 0,26

71, A2 11,65 0,18
72 A0 1.1.,20 0,48 60 450

73 A2 9,98 0,31 60 449

74 A5 11,40 0,27
75 cB2 12,00 1,51"

76 85 1.2,39 0,32
77 G0 11,66

78 A0 10,34 0,26
79 A0 11,59 0,48
80 BB 1.1.,61. 0,47 60 451

81 A2 10,39 0,35 60 452

82 A0 1.L,07 0,44
83 A0 1.2,03 0,20
84 A0 I,B5 0,24 5S 441.

85 B 12,42 0,45
86 K5 tt,72
87 G0 11,13 59 446
88 A5 11,85 0,52
89 A2 t2,20 0,47
90 A2 1.2,12 0,49

12,12 0,26
8,58 59 450

10,54

: 1.2,2

8,51 -0,01 60 456
11,80 0,78
12,09 0,30
L2,29 0,26
1.2,39 0,50
1.2,35

91 88
92 F0
93 F5
94 88
95 B9
96 B0
97 B3
98 B8
99 B2

100 G8

2qry



Sona f60o

101

102,
103

1.04

105

106

r07
108

109

110

t l.t
tt2
113
tt4
tt5
LL6
LtI *
118

Lts
120

L2t
1.22

t23
124
r25
126
127

1.28

129
130

1"31,

132
133

t34
135

136

1,37

138

139

t40

14t
142

t43
'144

145

146
147

148
t49
150

FB
KO
B5
K2
B3
B8

cB0
B3
B5
K2

KO

cK0
B9
B5
K2
A2
A8
B5:
K2
BO

L5t
t52
153

154
t55
156

t57
158

159

160

1.6r

162
163

164
165

166

r67
168

169

170

t7L
1,72

'llit

174

175
r/o
t77
178
L7g

180

181

182
183

t84
185

186

1,87

188

189

190

191
40,
4fi4

t9lt
195

196

rg7
198

199

200

l.t,79
11,46

12,44 0,33
11,96

t2,44 0,42
1.2,12 0,33

11,93 1,03
11,33 0,37
12,44 0,59
11,56

gKO 8,95
F5' 10,19
F2 t2,23
G5 11,,46

F0 y.,22

F0 9,82
B0: 12,23
F8 10,89
A8 tt,oI
K5 10,79

A0 10,61
A2 10,89
G2 11,68

F5 11,54
M 1t,71.
81 11,99
M 12,00

81 1t,52
88 12,02

88 11,58

A0 1,0,57

BB 10,75
89 1.0,23

A2 10,26
85: 9,96
F2 9,66
88 tt,2r
83 8,60
83 8,72
88 10,99

A1 8,49
B8 t!,74:
G2 t2,t8
B8 9,87
K0 1,0,84

G5 t1,,37
88 11,58
A0 11,08
88 1,2,30

A0 11,53

G0 11,80
K0 1"2,03

A0 12,40
F8 11,66
B0,5 Ia 9r23

gl(z 11,25
F5 8,33
FO TT,16
F0: 11,50
A0 1.2,40

59 485

60 4t4
59 487

60 475

60 476
60 478

60 480
0,83

0,36

0,79

0,61

0,32
0,26

1t,37
10,36

9,60
11,36

11.,7It

It,91r
B,5t

t2,1.8

1t,84
1J,l I

1,2,16

11,94

t r,47
11,08

12,t8
1,,1,29

11,58

11,7 t
1r,99
12,24

11,81

12,38 0,49
TL,7 T

10,65 0,26
10,31

9,96 0,35
12,01

11,94

10,59 0,70
10,87

9,08 0,10
t2,t4
1,1,57

11,76

9,76 0,26

12,35 0,77
12,36

1r,34
1.1.,1"5

t0,70

0,10
0,16 60 487

0,19
0,46 59 496

60 459
0,16 60 46t
0,48 59 458

60 460
0,22

0,30 59 460
0,t7

59 462
59 463

0,35
0,7 4
0,67
0,30

0,34

0,45
0,48
0,46

B3
BO

B3
B9
GO

BB
G5
BO

B5
B2

G2
B8:
G8
A1
K2
A2
KO
FO

08v
F5

AO

GO:

FO

lVIO

B6
BO:

GO

KO
KO
GO

59 465

59 468

59 47r

59 488
1,20 59 489
0,50
0,50

0,33 5S 49t
0,60 59 493
0,20 59 494
0,40 60 484
0,22 60 486

60 485

60 466
60 465
60 467

60 468

60 470
60 469

60 47t

59 475
59 477

59 478
5S 479
59 4Bt

60 1193

b0 494

60 z+95

59 500
59 501

0,05 60 490
0,18: 60 492

0,42 60 488
60 49t

0,59
0,41,

0,4,9

0,59 59 498

0,54 59 499

0,51

0,53

0,20

or79



Soua f60o

201 G2

202 B0

203 AO

204 I(0
205 G5

206 B1

207 B5

208 GB

209 A2

2t0 G0

21.1. 81,5 Y
212 AO

2t3 A0

2t4 gKA

21,5 G8

216 KO

21"7 gK0
2t8 G0

21,9 A2
220 F5

221. G2

222 K0
223 81 Iab
224 B8
225 86
226 G2

227 88
228 85:
229 88
230 K0

231 BO

232 A2
233 G5
234 A0
235 83
236 B9
237 A0
238 A5
239 89
240 G8

241. G2
242 81
243 A2
244 89
245 B5
2t6 F2
227 81
238 A0
249 R9
250 82

0,62
0,54

0,60
0,31

0,39 590504

0,66 60 503
0,38
0,22

59 506

59 507

59 509

59 508

0,62 60 510
o,4r 60 51.4

59 51'2

0,57 59 513

0,43
0,48

60 515

0,38 60 516

1,05 60 517

0,43
59 5t7

0,74 59 516

60 520

0,60
0,58
0,58 60 52t
0,40
0,33 59 518

0,59

0,09
0,66
0,48
0,63

59 520
60 523

60 525

11,87

1t,92

11,83

11,61

11,37
j 1,98

12,17

9,96

12,21

10,61
12,19

1'1,25
4 r) ')q

'.t.1 ,t3
1 t,96
9,46

10,91

10,06

J 0,85

11,37

rt,7:)
8,91
tr,49
11,87

8,92
l0,r1l
1,2,04

11,7B

11,62

10,52

9,99
12,02

11 ,70
11 ,27
11,14,
'|,77
10,::i6

12,02

1 i ,6i)

t2,11
j j,89
4 ') 1'.)

fl,98
1 1,E9

1.0,27

1 0,39

11,7 4

I1,58
lL,r1r

11,05

9,40
8,3

1"1,7t

10,86

12,08

rt,42
12,5

L2;29

t0,57

11,80
11,61

fl,68
t2,44
12,t3
11,99

12,58

10,53
1.I,76

Lt,48

10,87

12,26

12,3t
11,66

1.1,65

11,14

10,45

12,40
11 ,01
1.2,47

lt,92
10,55

9,91 ',

12,15

1r,81
8,82

10,51

12,25

t2,24
12,10

r0,26
1 1,36

t2,51
12,6

12,30

TT,2T
o cto

11,55

t2,1.0
t2,1,7

600526
60 527

60 528

59 523

59 524

60 531

251 G5

252 B0
253 F8
254 G0
255 F2
256 F8
257 83
258 88
259 88
260 G5

261 A5
262 B1
263 F5
264 Bt
265 G8:
266 A5
267 83
268 A2
265 83:
270 K2

271. G2
272 Bl
273 81
274 85:
275 88
276 85
277 G0
278 G0
279 89
280 B3

281 B8
282 B1
283 B0
284 F2:.
285 B2
286 * A2
287 Bt
288 K
289 81
290 G5

291 A0
292 G0
253 B2
294 A0
295 83
296 gK2
297 r'8
298 B2
299 88
300 K0

0,1r8

0"57

0,80

0,51

0,3tr

0,35

0,/r8

0,/+6

0,33

tio 1133

60 534

60 536

60 538

iio 546

60 549
59 531

0,34
0,36

0,36
0,36 60 543
0,41 60 544

0,42

0,11 59 529
0,46 60 5zt5

0,61

0,32

0,65
0,51

0,54
0,50

0,55
0,45
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0,48

0,42

600553

60 554

60 556

59 533

60 559

60 562

60 565

59 539

59 541"

60 566

60 567

59 542

59 544

60 570

0,13
0,irO

0,66
0,28

0,44.

0,40
0,26

0,5r'r

0,26
0,50
0,29
0,81

0,78
0,39
0,75

0,44

301

302

303
304
305

306
307

308
309
310

311 A0
312 BB
313 B0
3t4 A2
315 A2p
316 K2
3t7 K5
318 83
3J9 AO

320 B0

It r

a r.)

), /.

,)L;)

326

328
329
330

331 A5 (6,8)

332 B8 12,60

333 G5 12,51

334 K5 t1.,57

335 A5 1t,44
336 G5 11,99
337 A0 1.2,26

338 F2 10,77
339 G0 10,00
340 G5 12,12

341 F2 12,20

342 SK2 10,71

343 A5 12,t4 1,00

344 85 t2,20 0,40
345 A 12,55 0,46
346 A2 11,18 0,36
347 K0 10,68

348 88 11,42 0,34
349 A 12,t4 0,44
350 A0 12,31 0,45

F8
B9
B8
B2
AO

A(]
G2
G2
B8
B9

B2
FO

FO

A2
LS lr

GO

G2

G8
G5
FO

1.1,72

9,78
12,56

1 1,1.4,

tl,67
1i,87
11,t4
9,6Ir

12,'19

12,09

12,37

9,i't7

rt,) I

10,32

11,46

1,2,t3

1 1,69

1,2,04

12,44

12,t6

1,1,73

I 1,86

12,04

12,48

1.2,it3

12,06

11,02

12,3!,
i i,97
9,ti9

0,42
0,1+l

351 G2 12,46

352 B0 rr,84 r,02
353 G2 t2,23
354 F5 t2,08
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