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I4SYTIBHME HOHTYPA IITIHUVI. H"
B CIIEITTPAX Be-38E3[

A. A' Bon,PLLUttt, U, I[, IlTtottutt

Ha oellonarri.Irr eneHrporpalru (4rrcncpclst 32 A/.u;a4 aseaA Be IID 21.7050, ( Tau,
q Per, rp Pcr, 11 Cam u c ?ernarigelo, .rro xprrnr,s luru,rr,r IJ* orrpel(eJrrrrorcfi aaryxar{lrcM
IlcJIeAcrBue [Bryrreurfl. Anarr.ra HorrTypoB IIo rrc nogrlcl]AlrJr cyqccrBoBarrrrfl l o6ono.rnax
Bc-aneeg 4nr'rnrcrr'ri,i co cnopocrfiMr.r fiop.rr4r{a 10OO xnlcen [3]. lirr.no laii[erro qr.rcilo aroMoB
!9AOpOAa tla TpeTh0l\t ypOBIle. lla.\oAaIqIIxCfi llo "Ilyqe spelllrfl IIA/'1 floBepx,I0CTblO 3Bo3/IIrt
,rvs. lJa aTI0Jlll3C UeJIilrrJIrr ,{2 lt JV3 CAr,rrailo 3atrJTlurrotrito,-qTo o60Io,iliil Bo-rubag cIlJllocrry-
TrrI y rroJrrocon rr BBITsrryrLI l Drraropr,raJrr,rioii rlJrocnocur (clr. r[ur.4) .

A STUI)Y OF THE H, LINII PROFILE IN Bc STAR SPECTIIA, by,l.,l . lLoy-
archu,k and /. /. Pronik.- Spcotrograms (32 A/mm) of [hc Be slars: HD 217050, ( Tau,
rp Per, rp Pcr, i1 Cam ancl c Pcr, lravc beenst,udiod. It, is lourrd that thc t,ings oI tlrc Ho
linc arc detcrmined by racliat,ion damping. Al analysis of tl)e Hc proliles docs noL cortfirm
l,hc prcsence of motions rvith velocities of Lhc ordcr of 1000 krn/scc in Bc star envclopes
[3]. The numbcr of hydrogen atoms at the tlrird level, along tlLe iinc o[ sight, above the'
sbellar surface,,l[3, is clcrived. From an aralysis of lV2 alrl lvs ib is concluded tlrat ]le
st,ar cnvclopes are flaLl,crred aL thc poles and'elongaled in tlro eclual,orial piane (fig. z*;*

Spirran I AroBaJri, I1]na ocuoBaHr4r4 uayqeur,rrr Jrr{Hlrl:i norJIoIrIeHI{fl Lr I,rBJIy-
seuu.s Ni II, Fe II r.r Ti II n o6orosxe BBeBAr,r HD 217050 roI{aBaJIr{, trro arr{
JILIHI{}I XOpOrIIO OII],rcbrBarOTCfr AOnnJIepOBCnrrMr{ r(OrrTypaxrrr C napaX{eTparvrr{ cHo-
pocreli nop.sAKa 140 u B0 $il,lcet coorBercrBeHHo AJrf JrrrHr.rli rorJlorrleHrrrr ru

AJrfl Jrl{Hrrfi r,r3JryqeHIIfl. I4cclegouanue Be-BBeBA c r\{orqrrblAlu o6oiloqHaMr.tr
((Tau v}{D 217050) rro cuenrparr rorJrorqeEr,rrr Ti II r,r Fe II tanxte ro{rBepr
Ar{Jro aror Br,rBoA. B [2] uoxa3aHo, qro ra3 o60rorreK Be-BBeBA rraxoAr,rrcrr B'
ryp6yreuruol:r ABr{?r{eHr,rr1, cHopocrL r(oroporo Nrer-rflercrr co Bper{eHel\[ I,r Aoxo--
Ar,rr Ao 50 nat,lcen.34ecr, tr B AaJrr,Heiiruenr uo4 ryp6yreHruocrl,Io roApaByil{e-
BaIorctl ltro6bre 6ecrop14o.rHhre I(B].rxter{rrr AocrarorrHo 6otr,urr.rx o6r,elros-
raaa, Ho paar,repbr Drrrx o6t,eMoB cyrqecrBelrrro rrelrrJure paBMepoB o6oro.rex.'
Be-a eer4.

C 4pyrori cropou6r, An4epxrr.n.rr ll)], paccrrarpr{Barr ar{rrcclroHHLIe JIr.rHr.rrlr

Ho u HB B orrer{rpax Be-anea4, o6r,ncnu.na 6onr,uryro npor.s}fieHHocrB ltpr,IJrbeB
JrrrHrlr{ Ho uoneu cr(opocrerl 7000 natlcen B crytlns BBeBA c o6oJro.IitaMI4 (shell
star) u 400 xnlcen B cryqae ((rroJrrocHr,rx> (pole-on) Be-anea4. Conepruenno
OqEBIIAHO, IITO TAKI,IE 6O;TTSTTTNE CI{OPOCTI,I AOJI}I{HbI OHABI,IBATI, CYUIECTBEIIHOE.
BJrr{flHI4e Ha SBOJIIOqTIT O6OJIOqeH, rroCr(OJrr,Hy, KaH JrerHO rrOI{aSaTBi 3Tr{ Cr{OpO-.
cTI4 3HaqUTeJrLHO npeBr,ruaroT CKOpOCTb y6eraHu-g. B CaUOlr AeJre, AJr.E SBeSAbI'
c r{accoii B t0 MO rd paAr,rycor\rt 5 "R6 cnopocrr, y6eraHufl oKa3b,rBaercfr nopflAHar
500 nalcen. 3{Sexlrrrunrrfi pa4uyc o6ono.uru B 2-3 paBa 6orrrime BBeBAHoror,
Ir cHopocrr, y6eranna Arfl o6oroqnlr 6y4er noprrAr{a 700 nulcen.

An4epxu,r.n ilpeArroJraraJra, qro BoAopoAHr,re fiu:o.Mu pacmrrpeHbl ToJrE--
Ito BcJreAcrBr.re o{$exra ,[onu;repa. Oseur cyqecrBeHHb]M B cBfr}u c ETrrr{r
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trpeAcraBJrflerctr orlreqeHHbrri ero (raHr, uro Hecr\rorpfl Ha ro, qro rrore cxopo-
creri, onpe4e"IlerrHoe rIo JrtrHr{.rrNr trorJIolqeHlrfl, cr,rJrbHo r\reH.flercrr or IoAa It roAy,
rtplrJrbrr Dr\rr{ccrroHHbrx rlrsuil Ho ocrarorc.E nocrorrHHr,rnrlr. C gpyroii cropoHr;r,.
rro)fiHo cAeJrarb [peArroJro]fieHr{e, qro nor{Typbr ItpbrJrLeB rforr{Hbrx Ho-tnrurit
Boarrlrnaror BcJreAcrBrre Baryxaur,rfl uailyqerrug.,fl,onaaatenr,crBo BToro upeA-
noJrox(errr.rfl r\'rorJro 6r,r o6t.gcnurb Her.IalreHllocrrr Br.IAa r{pr,IJrbeB Ho no Bpel\TeHrr,
a Tar{H{e ycTpaHI{TL pacxo}r{Aelrl,le B cr{opocTr{x, }toTopbre IIoJryqaroT0.g rlo .rII1I-

unu Ho r{ rro Apyrxrr Jrr,rHr.r.flr\{.

I{entrc r.IacroflIqeii pa6orr,r .EBJl.flerctr I,rccJleAoBarlr,re noHrypoB Dr{r{ccrrog-
nr,rx rr.fiIlrri Ho r cuenrpax pa3iluqHbrx rrrtroB areag Be. I{:i6,nro4arenr,nrri,i
rvrarepr.raJr 6r,u uoryueu r 1961-1962 rr'. ua gt.r{paxqlror{Hor{ cuerrporpat[e
722-p,u, reJrecnola I{prrucHoir acrpo{uanuecxoli o6cepnaropr,ru c Ar{cnepcr,refi
32 Alun or{oJro Hr..-,[,auur,re o na6iro4errrr.flx r,-,ecrri aoea4 Be (( Tau', HD
217050, g Per, r! Per, 11 Cam l,r c Per) r,r rpex BBeBA cpaBlrerrna (l I{er, q Aur
u 0 Cct) co6paur,r n ra6"{. 1. 3nea4u cpaBHc[rr.rfl nr,r6r,rparr,rcr, rra o6uuurrx anea,4

Ta6lrrrta 1
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Copr r.;racrrrHotr

HD 217050

( Tau
q Per

g Pcr

11 Cam

c Pcr

l IIor

11 Aur
0 Cct

Oxr. t9til r.
lho,rt - cum. 1962 r.
Onr.-ncx. 196[ r.
Oxr. 1961 r.
Ccnr. 1962 r.
Otrr. i96l r.
CcHt. 1962 r.
Cenr.-;1orr. {961 r'.

Cenr.- oxr. 1962 r.
Oxr. 1961 r.
Corrr.- onT . 1962 r.
Ilox6pr 196t r.
Asr. 1962 r.
Ortr. - i1cit. 196 [ r.
Onr.-non5pr, l96t r.
Ccnr. 1962 r.

j03 aO - ll03 alr'
i03 aO - 103 alr'
103 aO - 103 alt
103 aO - 103 aF

L03aO,103alt Ir Ilford ZcnrLh
103 aO - i03 aI

103 aO, 103.aF r Ilford Zenith
{03 aO - 103 aF

103 ali
103 aO -'l 03 al'

103 aO, 103 alr r'r lllord Zcnith
103 aO - 103 aF

103 aF
103 aO , 103 I lJ

103 aO, 103 al'
403 aF
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B, cuenrpaJtlHr.re I{Jraccbl Ir cBerr,rMocrr,r l{oropbrx 6Jrlrsrtlr H crrer{TpaJrbHr,rM
HJraccar{ SBeBA Be. flpu atou 6arr,uepoucrrr.ro Jrrlrrrrrr aneaA Be r,r o6brrrrrbrx
B-anea4 cpaBHr.rBaJrr.rcb tstrJrorL Ao trocJreAHefi na6rrc4aeuorl 6arr,ueponcnofi
Jlnrrr4r{ (H16). CpanrreHr{e Jrr,rHr.rr,l [orJrorqerrr.rfl H7, Hs, H*, upnoe4cno ua {ur, 1.
Itan cne4yer'rrB ra6Jr. 1, nce Be-saes4nr Ha6[roAaJrlcb n AByx ceBoHax, Ba r{c-
fiJrroseuner{ [ Tau, rroropafl Ha6[roAaracb roJrbr{o ocerrbro 1961 r. 3a aro npe-
IU.S I4ETEHCI,IBHOCTI, 3]IIIICCIIOHHb]X JIIIHI4I:I B cIIEITTPax BcEx BBEBA ],I3T{E}IflJIac6
B 1,5-2 pa3a. ftoHTypr,r JrJ.l}rr4fi Ho ua6nrc4aBrrrrixc.fl BBeBA cur\rrvrerprrqHbr, Ba
I4cr(JlroqeHr{eu ( Tau B oltr.E6pe 1961 r,, rrorAa Ha6JrroAaracb rrBuarr acul\rlrer-
pufl B J7](1}Jt7u c npacnorl cTopolrbr, 3ro rlot'ro 6t; o6t sctrnrr,Crr yAaJrerrr{crr oT
Ha6JrroAareJrrr 60rbrxoro cr.ycrna raBa c npoer{qler"r cr{opocrrr rra Jryrr Bperrrrrr
rlpr4rrepno 300 rulcer.,(pylulr BoBMolr{Hr,u\r o6r,scncnr.rerr [ro]r{er 6rrrr uplrcyt-
crBI,Ie B STor{ }Iecre xaxoii-llt6o ar{rrccrroHrrofr lunuu. O4nano rrbr rre crrorJrr.r

our' 1' cparueuue ,tourvpoB 
tXI# fu*#, ffffiHll,1,uu-'u"* 

(cuuomnue rurnru)

3 r es;1a



(i)lt'.2. Iionryprrllo n crrcurPax 13e-anee4 (cn.noulrr,re.,rllrr.rr'r) r'r 3ReaI{ cpaxrrerrlrr
(rrrrpu xolr,ro)

opeA[ uSBccTFrbrx JI],IIII,rIi Hai:rTrl Jr rrrrr,rro, rroAxoAarrlym II0 ycJIoBIrarr B03-
6yrx4euna. Ha {r,u'. 2 npune4enbr r{or{rypr,r rr.rHr{Ir Ho ncex Be-anea4 4nn
orAeJrr,rrbrx cesoHoB rra6JrroAerrr.rii o4uonpeNerrHo c l{oHryparrr.r Hu anee4 cpan-

Bu4 rtoHrypa alruccr,rorrrror:i Jruunu onpeAeJr.rrercfl, c oAlIoIl cropolrbl, rrexa-
r{rr3r[arrr{ pacmflpeHrn (,(oun;rep-arldrexro,rr, saTyxaHlreNI BCJreAcTBlle ],I3[yale-

..rrrIrr, rrJrapn-ar[rfexro,r.r) , c 4pyror:r cropoHr,r, orrrr,rarecHoii ro.rrrqlruoii o6o;no.rttu

IICI]-t,I fi .

ttDZt7050 C Tou
,, . ,'enn. 1801a. orn. lg6la

g Per
cenn 1962e

(t Per 1/ Ctn c Per
cenn l96Za otn i,1['Z:: cerr: t-al)Z z

r ltsr\rcIlerrJler\, (I)uBl1rrccrtux IIapaNeTpo]l c l.Jry6rrHoi.i noc.rrcArleii. Aua.trr,ra nol.t-
Tyllil "[rlrrrn, r'11]JlyareFrrroii onrlqecl{rr ToJ.[cTr,rrr c,]roe]r, upcsBDraraiuro TpyAe]L
Ho ,t1nn I{pt,r.rlr)oR Jtrrrrrru, rraarr'rua-s c rrer{o'fopolo paocrorrHr,rr. or IJeFITpa, o66lrr-
rIo crrpaBCAIrruo rrprr6.,rrrlltcrl,re onrr.lrrccrtr{ Torrrtor'o cJrofl. B DTorr cJryqae arra-
JLUs ItpIJJIrieB ilrraqrlTcJrbHo yfrIloulaeTCfl, Tar{ Hart llrrTerrcrrBrrocTb rrpoIIopqrlo-
IIilJILlru Uoa(rr[Lrrlr,rerrTy llB"iIyrJerr]rfl , T. e.

/, (Av) ,,- fii,.- *o*r(Av)/rv,2AI3, (1)

r4C lV3 
- 

qIlC,rIo RoAo[)oAILbIx ilror\toB IItl TpoTbell ypOtsIIe IIa Jlyqe speHIrfI ]IaA
e4r'rnr.rqerl noBellxHocrrr BReill(br, Asz - BepotrrrrocrL flepexoAa 3-r2, a q(Av)
IIeI{oltopafl (rynttqrrr, yqrlrriBarrou{alr rli]i\re]rerll,re Bepo.flTrrocrr.r nepexoAa BHyr-

C

lrrl rlr.rHrur. l)ra rfyurirlllrr yAoBlerBoprrer yc.,roBur{) \ ,p (Ar) cly :1 rr flB-

Jrflarctrno oyqec,rBy ara0rorlrbor Ilpod)ltJrel]r rroa{r[lrllxrrru rrrry.rarrrrrr. B cJry-
alac, I{orAa c[oplrtr rroa(lrlrurqnerrrit rr:]ryrieHrrfl olpeAeJrflcrc.fl AB14HteHl,reu aro-
ilIon, B rlritirJre l, 6y4elr ur\terIr

(2)

-.-



a B cryqae, ItoIAa fios6dr]rqueHr I/I3JIyqeHl'lfl onpeAeJIEeTCfI saryxaHl'IerI BCJIeA-

crtslte IlSJlyaleHlltt, -
t ^: #0,3/,A'B # . (3)

B errlx Sopuy.nax AI - paccrotlHllc or I{el{rpa JITTHI'I}I, A}'D : L X- rapa-

r{erp, xapar{replrayrotU,nrli cnopocrL I{BII}I{eHl,1fl aror,roB (a)r623 : *, IAe Y -
frOCTO.flIlHafl BaTyxaHIIfl. Illrapnoncuui'i rtoa$cfnqllelIT llsJIyaIeIIufl IILI paccllaT-

prruutora 6y4uoi, Tttl{ HaIt s o6-0JIo'rxax Be-anee4 aJIeItTpoHHatI 11JroTHocTt' tt'u{
k tO., 141 i n;.usslrerr odrcpexr.a ITIrapna rra pacrul,rpelll{e rIuHl'Il"I ilIo}1{I{o npe-

ne6peur. I4a $op,rlyn (2) u (3) BrIAllo, alro B cryqae a$c[enta ,[,olu'nepa fgffi
(r'4e ,I'(AI) -llel{orro}lafl lroc't'orlHFtatL) npouopq}IorlaJreH Al'2, a xoa$Su-

rIIreHr nporopqlloH&Jlbrlocrll onpeAeJrtler"" "]t"l:flblo [BI'I]IterII'Ifl arorloB'

B cfly.lns BaryxaHl,Irr Bc,rreAorlllle l{sryalellufl tgtffi nponopql'IoHaJlelr

lg(AI), frpl4rrei\f a4ecl rroa{dluql.rerrr rrpoilopqr4or{aJlbHocrl,I paneu 2.
"' np, oripa4arar,nlr -fo6,,- rrbr npe1.1floJra]raJr!r, rrro Jrr,runfl IJr, noaur'rr<alorqafr B

o6paulaiouleNl cJroe Be-aneag, TaHa-s )r{e, nalt l,r B 3Be3Ae CpaBHCIIIIfl, Ir qTO

Io'or,: Irr"- -fg, r[e fgsuIg-.I'IHTe]IcIIBIIOcTE,JII'IHI'II{BaBe3AeBenanea4O
CpaBHeHr{fl COOTBeTOTBST.TUO. IIO IIOJIyqeHHbIn{ TaKIII\I O6paaOll 1o6or, 6rUlr nO-

crpoerru, rpa(urnr,r AJrrr rralrrAor.o norrrypa Ho n 4nyx r{oopAlrHarHbrx cl'lcrellax:

l; f ll; (lI)rl t llg III'; lS(AI)1. fparfi,rHr,r o6oux rrrrroB, rlocrpoeHHlre AJrn

Bcex 11recrlr BB9BA, ,ipr4"roo-rr"Hbr Ha r[ur.. 3. Ha upuueger.rur,rx lpaSuxax ros-
r{rr coorBercrByro.r r,r3tfepeHrrflNf A.]Tfl r{a}r{AoIf cnen:rporpalll{Fl B orAeJrr,Hocrr{.

Orur Coe4eur,I CAnr{rorl oo o", lgl n o4t,rn rpadxrrt AJI;I I(a}I{A6I-I BBSBArI' 3ro cne-

Ayer r{N{er6 B BI{Ay IIpu paCcNIo-rpe}IuII (lur.3, IpI{aIe['I CIBI'IIII A lg l paBJIlrIIHbI

AJr.B Halr{Aono r(oHrypa ;rnurln Ho.
I4a rparllrrtor nri4tro, rlro B Itoopl(I{Harax ll' Ill'; (AI')'z1 roarltI4 }Ie Jlo}r{arcfl

lra rp.flrIble, B ro Bpei\La I{aIt Ha lpar}nHax [1g III'; lg Al, loro BbInoJIHflercfl IIa-
qr.rgaf c Henoroporo Bgaarelrrrg Al, or ltrelrrpa JTIIIII'II,I. Hannonrr rrpfll'Ibrx q

B Arr,rx noopAtrrlarax npr{Bel{eHr,r u crotr6qe 4ra6n.2, r cpe4nert /t : tg q :
: 2,7. Cne4ona:re.nrrro, r.ra6.nIoAeHxfI IIOIIa3rIBaK)T' qTO y BCOX III€0TII SB0BA

Be npr,r"nsa xopomo npeACraB,TIflrcrCn xoe$$uqI'IelITolI saryxaHl{fl BCJI€ACTB}Io

u.BJryrreHu.fl, HeaarJrrcr,rlro or xlorqHocrr,r o6onoqnlr. floarouy x{o}Ituo cqrrrarrr'
arTo npeArroJrolneHtle o HaJIr{qI,lI,I 4nnxteutut s o6oJro'rriax Be-anea4 co cltopocTrr-

onr. ,opu4*o 1000 Nar,l cen rre noATBepmAaerc-rl alIaJIltaoll ItoI'ITypoB Ho-nuutlfi.
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HalI npaBo o{eHI'ITb rro droprlyre (3) ne.rnurrny 1[3, ec;ur rrrrre]rcr,rBHocrr, rr3Jry-
qeHlr.fl o6oJroqxn rra paccrorruuu A l, or qeHrpa Jrr{rr{r,r /r, (A I) BbrpaBr.rrB s a6c"o-
JllorlrrJx aHeprerr,rqecxr{x eArrr{rrqax ro $opuy;ne

Nz: 4,59 AI21(AI), (14

,34 Af - BbIpaH{eHo B aHrcrpeuax. tr4e na6.rrro4eur,rii rrrr Haxo4r4rr.r BernsrrHy
1(4fu) B eAr,rHrrr{ax rrHreHcr.rB}rocrrr HerrpepbrBr{oro cnerrrpa BBeBAbr. ,(;ra nepe-
I^oAa J! _ 

SHeprervtlecltI{nI eAr,rrluqar[ rrr,r BoctroJrbBoBaJrrrc], r.ra6nro4eur.rauu
Itora [5].

Ito4 4aer BHar{eHr're Ailtr rroHoxporrarrrrrecrroro [oror{a npu l,:55G0 A
y semuoft troBepxHocrr{ or BBeBAr,r uyrenor:i nr.r4r.ruoit nrEsyarsnbril aelr.runuu,

tlD 2t705/l
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paBHoe 3,8.10-e apelcnz ,eu A, a ranme orrroclrreJrbnble rloHoxpor{arrltlccfirre
roToHr,r AJr.E BBeSA pa3ilr4rrr'rbrx c[eHTpaJrr,Hrrrx r{JraccoB I{ cBeTr{MocTei,i. tr{cuoltl-
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qro paAr,rycbr o6oro.ren nplrrreprro B ABa pasa 6o.irr,ue paArrycoB 3Be3A. B crol6-
qe 5 ra6n. 2 4aurr BeJu{qr,r}rbr 19'Iy'r, BbrqlrcJreHrrr,re uo tfoprryre (4).

Eclr.t upe4noJlollil{Tr,, .Ito o6oro.r(a [I]oBpaaIHa tso Bcex aracrorax Jrr.lHrr[r

FIo, ro xrolr{rro orpeAeJnlrL (roprrarr,uoe qlrcJro //i uo riroplry;re

rAc ligo- SIreptrlrr, IIlln;rqSglruti cr.o;r6qou o6o;ro.rttrr 0 otl.troBaHI,Ic]I/- 7 cltz
rl Jrr{}rrrrr I.1o,. Peey.rrlrarbr Bbrrrr,rcnenurl AaHr,r B cro"u6qb 6 ra6.n. 2 n nr.r4e or-
HolIeIIll[ Nll/ N:r. Hax rr cJ]e/{oBaJro o}flr.rAarb, BernqtHrr NBI NB rrrroro rreHrr-
rte el{trHI4UbI, qro yI{aBEIBaer Ha cantofrolJlorqeHlre o6o;ro.rntr. Ile,;rr.r.rr.rtry
onrrr.recnoii ToJrlru.r o6o.n o.rrrtr Ha ocF{oBaHtrrl ,?Trrx AaHHr,rx o[peAeJrnrL
AOBOJTbHO TpyAlro, Ilocrio"rrbrry Hponte llcrrrullolo rorJroiqenr.ra Heo6xo4r,rlro
ytlrlTr,rBarL rrpolleccbr paccerrrrufl Ho-nBar.rron u Irx 4po6.rrerrrre. I4a pac-
.crtorpern.rfl BeJrr4rrull N'rlNt rrolr{Ho BaNrerr.rrb, rrro DTo orHo[reHr,re! B cpeArrelr
uerrlrrre y BBeBA c o6ono.rnarrrr (( Tau, HD 217050), qerr y ((rrorrrocHr,rx)
(c Per'. 11 Cam).

B cro"n6qe 7 upi.rne4eurr torapuSlrbr arr,rcJra arolroB BoAopoAa rril rr.roporr
ypolrJe n cro.n6e 06o10.rHrr naA I cu2 rroeepxHocrrr .BBeBAr,r lg 1y'r, Barrrbre
Ha [6]. Cor.nacuo Co6o;reny [7], s nenpoapa-ruoii o6o.noqire upn z - 0,1 oruo-
lneHlte Nzl NB : 10. Mi,r uolyul,rJrl,r ero orr.rolreHr.re cyrqecrBelrHo rrerrrrrurllr
eArrHirr.Ibr. flpn.rr,rua cro;nr, 6o.nr,rroI.o pacxo)r{AeHr,rfl, ro-BrrAnilrorty, BartJrroqaer-
crr B paarr.rqlrll rteroAoB orrpeAeJreHr,rn N2u 1y'3.,[,e.uo B Totrr, qro BeJrrrrrnua 1y'2

O[peAe.[rIeTC.rI IIO JIllllllflr\t IIOI'JIOII{eHLIfl II ]re SaBIICLIT OT paBlIepOB SBeBALI l.I O6O-
JIOqIirr, Iro saDltcl,lr or (loprru noc"ue4ueIi, Bellr.ruua 1y'3 onpe4e;rrreTcrr rro JIr.r-

HI,trllI IISJIyqeHtlfl lI OaIelIb rIyBCTBI,ITeJIrlIIa I{ Tei\IuepaType SBeBAEI, I{ pa3llepa}I
BBeBAbr r,r o6o;lo.rnt,r rt rpoprre o6o,ro.rrr'r. Bce aro rrolr{er nprrBecrrr H rrer{orollbrll
cllcrer\rarrr.arccHrlxl ottrtr6nalr . Cyrqecrneurrbruu lroryr 6r,rrr, c.rre4yloqrre o6cro-
frreJrbcrBa. Bo-neprr,tx, carrr,rr{ rreoEpeAeJrerrrrbrnr trapailrerport trBJ]rrercfr paB-
lrep o6ono.Itttt. (Ju 6nt.u onpe4eJrerr paHee rro rrupuHarr ;rlrrrr,rilr r,lalyqs1114g
BOAOpOAa 11 rrOHI,lalnpoDarrHoIo lr{eJleSa rrp-r.r upeAloJroE(errrrrr o rocTo.flrrrlonr [ro-
trreHTe Bpaqerrrfl. Ilprt erorr [peAno.r]araJrocL, arTo Jrr{rrr.ll,l rlijJryqeFil.tfl pacurr-
peHr,r roJrbr{o Bpail{e}urcr,r. Bce,rnr Apylrnrrr tsr{Aalrrr yurrpeHufl lrbr npeue6pera-
"]rr,r (r,rncrpynrel{Ta.lrbHr,Itr Horrrypol\r, aaryxaHllerr riBJlyalerrr,rfl l.\fifr nrrlrflrl HB r,t

6o;ree nrrcoftr.lx .r.rreHoB 6a.nr,lreponcnor:i cepun). flcuo, rrro rar{rrnl nyrerr 6nr.;ra
lrafiAerril Jrtlrulr Bepxrrtrfl .rpilrrlrqa cl{opocr],r BpaqeHr.rfl r.1 , cJreAoBaTeJrrrlro, Hr,l}It-
rrrrrr f paHr,rqa paalrepoB o6o.no.rxn. .I[,rfl rrr.ruuli Fe II, ro-Br44rrlronry, oc]roBrroii
nplr.r.rnoi.i pilcrrrrpenr,rt trBJrflerctr BpalqeHrre. O4uaxo BnoJrHe Boanro)fiHo, .tro
Dru Jrlrrrlu,r BoBlrr,ruar{)1r ua 4pyrori t'.ny6r,rue ro orrrorrreHl.lto It BoAopoAr{r,INr rr r{x
rrtr,rpu]ra 6y4et xaparirepuaonarr rrerrr,urnrt paalrep, qenr paaxrep noqopo4uoii
o6o.rro,rrtr,r. I(poue roro, BAecL rroryr ilrpilrb poJrrr rr e(lc[enrrr ctparrrrpunaqr,rn.
Clo6oren l7J naure.rr, rrro cBeareHle o6o;roqHu ts Hd AoJrifiHo pacnpocrpalr.srr,c.a
ropa3/{o Aa,Trr,rilc, qerr cBeqeHile n Hp, r,r telr 6oree Ir Apyr.llx JllrrrIflx. Dro oaua,
rlaer, aITo llarr cJrcAyer .n]lr.rrrrrrs npr{ l)accnrorper{rrJl Ho paarrep o6olo.rnu
6o;istrurii (rroliet 6r,rrr,,1arrte u 5-10 paa),.Ie[,r paBrrep, olpeAeJleHHuii uo 4py-
l'.nNI JIt{III,Iflnr. 'IJce eTo r\loil{cT nprlBecTlr It ToMy, tITo lIbI IIoJIyaIIll\I SaBLIIIJeHI{LI0

aua.reurrn I[s.
I4a ta6n.2 nr,r4no, rrro oruorncsue NzlNz y pa3flnqnbrx BBeBA Banlxterro

no-paBHonry. V anea4 o o6o;to.rxarru ([ T'au u HD 217050) ero orrror]reHrIe Ba-
HtrE{e}ro n 100, a y (irroJrroc}rbrxD B 1000 paa. Sropaa;rrn.rlre, a rartme pa3rnque
B OTlrolreHlrnx N'31 N3, ornrcrlorrHoe Blrlrre, rroffirro o6tncHr'rtr B npeAnoJlo?fie-
r.rr,rr{, lrro o6ono.rria npeAcrrllrJrrrer co6oii ue c{epy, a cnopee noxo}r{a }ra aJIJrI,rr-
corA Bpalqelrlrfl, cnrrocuyrr,rrYr y rloJrlocoB. B carroilt AeJIe, B clryqng
aBeBA c o6o;ro.rnalru lrrr na6rro4aeru BBeBAy BAoJrr, HanllaBJrelrrra a (cu.
rfur. 4,) , l4 B{ecrr rraA noBepxrrocrr,ro BBeBA],r }ra ryqe BpeHl{.a rraxoAurcrr

(5)



JIOCraTOrrrrO aTot{OB BoAOpOAa, qTO6bI COBAaTIT 3al\IerHLIe peSI{IIe JIIIHI{I{ IIo-
IJIOI{eHua. JlulrI,rn uBJIyqeII11f BOBHIIHaIST B ) BCeI:I o6ono.rxe r'r 6y4yt
.ltoBoJrbHo cr,rJrr,rrbr. B cnyuae ((rroJrrocrrblx) BBeBA rfbr Ha6JIIoAaea{ BAoJrr, }IaupaB-
fleHu.s b. 3gecr I{HTeII6IIBHocTrr DMI,IcCllIr 6y4er upulleptro TaI{afr }Re, I{al{ lr B

CJIyqnn rr, Ho JII,IHurr nSIJIotqeHun 6y4er 3H&rrlITeJIbHo oJIa6ee, TaH I{afi B ETo[t

HaIIpaBJIeI-ILII,I 3I{aqI,ITeJILHO l\IeHbI[e Be[trecTBa, qex',I B nepnef]AlrHynapHoll.
flcno, rrTo B cryatae b o*roruelrr're
N 2l N B 6y4er cnrr,Hee orJI tlalarr,crr or
TeopeTlrrecfiol'o SHarl0llufl, rlenl B

cJlyq61" ar, rrro I,r Ha6JrroAaercn. ,[,a-
rrcc, ToIU{a o60;r o,ililr B HanpaBJle-
uut,r n 6o.nr,tue, qer\{ ts HarIpitB,iIeHI{I,I
b. 3ro o3Haqaer, aITo canrororJlorue-
rrrre o6oJroarrtr.r 6y4er 6o;rr,rre B Ha-
IIpaB"TICIII,III al , a 0.lIeAOlltlTe,llT)1IO, Be-
.{r,1arr.rHbr Nzl N2 6ylyr rrer{rrrrre, qeM

B lrarrpaBJrenr'ru b..3ro rartlr{e corJra-
cyercr c Ha6JrroAeHtrfl]/-rl. TIa na6nro4eHHbrx BBeBA crysafi a ryrrr[e Bcero yAoB-
JrerBopflercfl BBeBAaMr{ ( Tau u HD 277050, cryrraft b - anes4alr,w 77 Cam u
b Per, q Per u Q Per, [o-BrrAr{MoMy, rrpeAcraBJr.trror nenoroprrri trpoMex{yroq-
Hbrfr cryqafi.
. TaHrart o6paaonr, Ha6rroAeH[fl ruecrrr aBeBA Aaror oc]roBarrue cql4Tarb, qro
o6onosxra Be anea4 rre .sBJr.Erorca csepaun, a crrJrrocrryrbr y rroJlrocoB rr Bbrrrr-
HyTr,r BAOJTb Er(BaTOpa. fIOXa Ue [peACTaBJr.EerC.fl BOSMOrr(HbrM ,qarb Hoil[qecr-
Berruyro oqeHr(y srort cnnrccnyrocrr,r.

B satilrorreu[e aBropbr Bbrpax(aror r,rcrpeHHroro 6,naro4apnocm I. H. IIIa-
panoaofi .Ba 6orbrrryrc [oMorrlb rrplr BtrrroJrnerrrrr{ Hacro.sqefi pa6orbr rt
E. trI. trlocr,xo Ba uoMoqb n o6pa6orxe per]rcrporpaMu.

Ma[ 1963 r.
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M. E. Bo,tr,puytt,

Ha ocrrouanr'ut cncl{Tllolpa}rr{ c Ar'rcficpcvei\ 23,4 Alatat y I{, 6r,rnrr r'railrcperrr,r AJrr.rrrhr
ro;rr 155;ttrtrlrii r cncl{rpaJlr,rrorr Arrarraaorrc X?\ 4572-4L45 A r cnenrpaxa Per F5 Ib u
35 Cyg F5 lb. [rrlr c'ut.t.rrrrrrri,i onpoAcJrolri,r AJrrrr{br BoJ]rr AJrrr rrolloABrl)Hlroro rrcrorrHr.rHn c
yqcrotrt 6rcrrgttpoaarrrrn. Haii4crro, rrro B npoAorox rorrrrocrl{ tr3ucpciutl (o : * 0,02 A)
Ire cyqecrByer cmerqertnii rirrruli rrer.itpaJrr,Hr,rx aroMoB rro orrroureuriro n JITTHI{flM l{orroR.
JLrru.ut BoAopoAa, IIo-BLTAIIMoT{y, rroxaaliBaror cMerqellue rlo oruortrerr]rro I{ JILIHT{fiM lror{rr-
3r.rpoBarrnBrx MerarrrroB, pantloe l- 0,05 + 0.02 n -{-. 0,06 + 0,02 4na cc Per n 35 Cyg
COOTBETCTBCiIHO.

ON DIFFtrRENTIAL ]-INE SHIFTS IN F5 SUPIIRGIANT SPECTRA,hy M, E,
lloyarchuk.- Spcctrograms of e Per F5 Ib and 35 Cyg F5 Ib rvith a dispcrsion ol 211.4
A/mm aL H, lrave bcon obtained and the rvavelengthsbf 155 lines ln tlte L4572-4t45 iy
spectral range Incasuretl. TlLc rvavclelglhs arc dctermined assuming a fixed sourcc ancl
tahirrg blo.nriirrg irLlo accorrrrt. Il js fourrrl LlraL l'iLIrirr Llrc lirnils oi piocision oI mcasrrr.r'-
rnents (A),: j:0.02 A) thc lines of ncutral aloms are no[ sliiftcd rclative to t]rose of
ions. The -hyclrogen lines -apparcntly shox,-a shift, relative to thc ionizcd rnet,al lines etlu-
al to f 0.05 + 0.02 and I 0.06 ;! 0,02 lor o lrer and 35 Oyg respectively.

{. CoepxrlrraFlTlr o6na4aror AoBoJrr,rro [por.Eme]r]rbrrrr{ ara,roc{eparrr.r, rr y
Hr.rx cnopee, qer{ y Apyrrrx BBeaA, [,ro]r{er cytrIecrBoBarr, crparu$r{Kaqr.r.E cBe-
qeHLr.E nr.rnni,i paBrusHbrx arorloB rr IroHoB. B arou crysae, ecJrI,r rarr Lrlrerorcfl
HeI{OTOpble CI,ICTeMaTnrrecKr{e ABr,r}r{eH[rr, rroE{Ho IIpeAnoJraraTL, aITo 6yAyTHa6JIro-
AaTLC.s paBJII{qllfl B AOtr[JIepOBCI{I{X Cl\,IeutreHlltflx JItrHLrIi paBilUqHbIX SJre}reHToB..
llor.rcxarr ral{r{x cuerqeuui,i 6r,r.rr uocunulerr qeJrr,rrl prrA pa60r, oAr{arto rro aro]rry
Bonpocy Ao crrx [op ]rer eAr.rHoro r{rrerrn-a. O4un ar:ropu [1-3 j HaurJrr{, rrro Jrr.r-
HIII,I BOAOPOAA }I HEI:iTPAJII,IIbIX ATOIIOB cABuIJyTbI IIo oTHoIIJeHI{Io I{ JII,IIIII.SI,I,
IdoHoR. flpyrue l/+, 51 se o6uapyarn;nr,r, B rrpeAeJrax olrlr6ou, rrrrnannx Arr{Se-
peHl{lraJrrrur,rx cil{eqegr.rii "nnnr.rri. lloarouy 4a"nr,uelirreo ltayrrggllg Bonpoca
npeAcraBJrflJro I4Hrepec. 34ecr, Lr3Jro)r{eHr,r pe3yJrbrarbr rr3rrepeHl,rr-r cr\{eqeHrrri
B crer{rpax AByx BBeBA: a Per F5 Ib r.r 35 Cvg F5 I1).

Mnorne aBTopbr o6parqaror Brrr,rlraHr{e rra rreyBepcrrHocrr, rroJryqeHH6rx
peSyJrbTaToB, cBtrSaHrIyIo, [o-Rr{Arltror{y, c BoStlo?r{Hbrrrr,I crlcreMarr{qecltuNrr,r
orrtu6narrrt B ilpllllgrbrx crlcrerlax AJrr.Irr BOJI]I Helo4Br.l]r{Horo r.rcroqHlrl{a cBera.
llpr,r lrcuotrr,BoBarII{I{ cler(Tporpar'm[ c yrfepeHrrort Ar{cilepclteil AJr.rr BBe3A crrerr-
rp&Jrrrr.rbrX r{JraccoB F5 rr uoaxe [po6Jre],ra fipaBr.rflbHoro nu6opa cTaHAaprHhrx
AJrr,rH BOJrH CTaHOBT,TTC.E OCO6errHO OCrpOit. ?Ia-aa ilraJroi,l pasperuarorqeli cunrr
crreltrporpa{a uou:ru nce na6nro4acubre Jrrr}rr{u [peAcraBJrrrror co6ori 6rrerr,qrr
HecltoJrbltrx lttl}rnii paBJrrlqHbrx aroxroB. B arou cJlyqac rroH.rrrr{e rrr{Ar,rBuAyaJrr]-
Hoii Aruurr BoJrlrbr Jrtrtlrrt repfler cBort clrrrcJr. Hporle roro, rrHreHcr{Buocrr}
orAeJrbHr,rx .nnr'ruii, cocraBJrflrorqr.rx AaHrryro 6;reu4y, 6onr,mefi qacrbro aHaqr.r-
TeJIbI{O t{er{EeTC.E C r{3I\{eHeIIr.Ierr Tet{IlepaTypbI I{, CJIeAoBaTeJrbIIO, I{JIaCCa,
a lroaror{y a${entr,rnuoe BHarreHI{e AJIrrHbr BoJrHbr 6;reugu t{o}rter r'reH.rrrbc.rr or
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BBe3AbI H BBeBAe, Eto oalta.laer, qro neo6xo4r,rlto ullerb cBorr cI'IcrOl{LI AJII'IH

BOJIH AJIE BBQBA paBllbrx IHTepBaJIOB CII0HTpaJIITHbIX HJIaCCOB II AJIfI paAJIUaIHLIX

4ncnepcui,i.
CnCrenrr,r AJIIIII BoJIII, pexox{e}IAyeMble AJITI oIIpeAe"rIeHUE JIyqeBLIx CHopo-

cTer'r [6], ]re Molyr 6mtr, a4ecr 1CIIOJIL3OBaIIbI IIO ABynI npllallluart. Bo--lepBblx'

otry6rr,r6oBalrHr,r;1 cnrrcox crarrAaprHr,rx AJrrIrr BoJrH coAepx{r{T Bcero 20 lunuft
B pacor[aTpnl]aeMOr,1 o6tactr,r Cflel{rpa, tITo HeAocTaTorIHO npI'I onpeAeJIeHI'I1a

Ar.r1}{epegqI{aJIL}IbIx CABI{IoB JII,I}IIIii. Bo-nro1xrx, np}I cocraBJIeHIIu sroIo
CTaIIAapTIIOIo CIILICHa AJrr{Hbr BOJrrr }IeHoTOpr,Ix JILIHufi 6r,r.nn uecnoJIbT(o r{SrreHe-

r{hr C IIeJIbTO IIoBbIIIIeIIItfl BIIyTpeHHefi CxoAxl{ocTI{ IyqeBLIx CHopocTefi, otrpe[e-
JreHr{blx 11o paBruqHr,rrr JrrrHu.trrr. flcno, cro aro o6crogrenrcrBo Mo]r(er cJIy-

}}(r.tTb cepbe3Hbrrr flpenflrcrBnerr [pr{ onpeAeJl0III'IrI gu{{iepenqlIaJILHbIx 0AB}I-

roB. floeTotry IIai\{ ItaBaJIoob Heo6xoAulIbIM B IIepByIo oqepeAl CoCTaB}IIL

ctrucoH AJrr.rH BoJrH AJrfr HenoABr{Er}roro }rcrotlllllfia cBera, coAcp}fiautrurl no Bo3-

ilIOlr{HOCT}I BCe Ha6JrloAae[Ibre JITIHIIII.

2. Cuenrprr a Per: n 35 Cyg 6rrnrr nonyveHbr Ira rpltaxlel{Horr cnenrporpa.c[e
722-cn, reJreanora ltprrnrcnoli acrpodxlBurlecnorl o6cepnatopull. ,Ir oHra6pe
1958 r. Ha rrJIacrIIHHax I(odal< 103aO. ,(lrcuepclln crenrpoB 23,4 Alwny IJ.r.

Il{e,rr, cneltrpolpa$a 6palacr panuoii 0,06 ,tt,t+, qTo coorBercrBoBaJio ee I'{306-

pall{eHr.Irc }ra rrJracrrrHne 0,01r ntnt.. trtlurepeul{.s rloJro}r{cul{ii JTI,IHI'Ifi B},I[orHe]Ibr
iru ,.orrruparope tr4BA-2 c qeuofi i{eJrerrr,r.s runlg}l I atry._!{n Hair{Aor:i BBeBAbr

rr3r\{epellbl AJII,IHI{ no.nu nuur,rii ts III{repBaJre }"}" 4570-4170 A }Ia r[ecrl'r clexr-
pax AJIE 35 CVg I,I rIerLIpex p;Ift d" Per np-r,r AByx IIoJIox{eHlIflx crreltrpoIpaMMbI'
|rrrrrrur* rra i80'. Bceio traMeper{o [o 160 lr.rulrii B r{a}I{l\or{ cnenrpe. Cpe4uue
r{BaAparr.lrrHrre ouru6nu cpeArrero Buaqeuu.E oItaBaJlr{cb paB}Ir,r[Ir,I no Bcei\ry

cne1rpy 0 : 0,05 A. ,flanunre I'IBIvIepeHnI:r npeAcraBJreHlr B ra6Jr. 1 cton6qax
2y4.

,{rn yvera naarecrBa r,rai\reperrr.rbrx JrlrH}rft c rotlltrl BpeHlr.s 6ten4r,rponaun.n
Bce'oHrr 6srru rrpocrorpeHbr rla perucrporpalll,,lax rr ol{eHelrbr no n.sru-6arnb-
Hoir Cr{CTe}re. ,\ipanrepIICTIIIILI orllx ILflTII 6artlros npI'IBoAeIIrI s ta6rr. 2. eru
6a,nrr,r, IpocraBJieHIIbIe ptIAorI c coorBercrBylo1q,cll JIulllleli n Cton6qax 3 u 5

ra6.n. 1, iapaxrep.t{BoBaJM Bec 6rreHALr B AaJrr,Hei'iuefi o6pa6orxe.
3. .(;ia yuera tsJrr{flHr{fl 6reug }ra AJIr{rrbI no;rrr 6r,rrlr }IctroJrbaoBaHbl peayJrt,-

rarbr, rroJryrleHrrble n pa6ote ,fl,arrxerra t7]. B neii ua ocuoBe cfiexrporpar'IrI,
no.ryareHHr,rx c Arrcilepcueft 2,9 Al uar' y I-Ir, .tnuU"peHr,I AJrrIHr,r Borlrr B creltrpe
a per F5 Ib B rrHrepBarre l,l, 6700-4150 A. Pe4ynqaa trrqarrr,r AJrr,rH BoJrrr

1929 r. H COBpeMeIIHbIII BHaqeIIIIflN{ Ile [poI'IsBeAeHa I{3-Ba IIaJIOCTI'I IIOIpa-
Bon B r.r3yqaeMoft o6.rac:rrr Crrexrpa. ,[,arrXelr TaH]I{e rrpI'IBoIIlr rJlasoxfeprrlile

or{eHr{rr r4HTeHcr.rBHocref,r Bcex oro}r{AecrBJreHHErx JII{Hr{}i I,I oIIeHIrBaerAoJIIo crrJrbl

Jl.rHrrr{ OTAeJILHoTo eJIeMeHra B COOTBeTCTByIoqefi SllanueCxor:i: 6;reuge. ,(Ouon-
Hr,lTeJrr,rro 11pI,I oTo]r{AecrBJrerrr{Lr 6.reH4 6rrnr.r ltcuolr,soBaH},r tr Apyrue pa6orr,t

[8, 9]. Bce-oro AaJro Jrr.rrrrb xasecrBeuHoe IrpeACTaBIerlIre o cocraBe I(a]I{Aofi

6leu4rr. B uacroRulei,i pa6ore npeAtrplrHtrra rrorlbrrlta HoJII,IqecrBeuuoir oqeuHlr
BJrr.r.trHr{E 6leuilnponauu.fl. flpu aToi\I pacC]IaTpI,IBaJII{ct, ToJILHo IeoMeTpItqec-
I{LIS 6JIelrA},r, T. e. Taltrre, norAa BIJAeJTITTr orAeJIbHbre JrrrHI{I{ HeBoal\IoEtHo r'I3-3a

HeAocrarorrgoii Auclepcrrr,r ctrer{rporpa$a. (Dlralr.IecHue 6.ueu4r,r, T. e. JII{HI{I{t

paapertreHrre I(oropblx He BaBI,ICI{r or paBpel[arcIq,eit clloco6Hocrl{ cnel(rpolpa-
fua,-u aurrr"'rcg cJreACrBI'reNr pacrullpeHll.fl JInHI'IIr n atnroc(lepe aBe3Abr, IIe pac-

"orurprruarrrcl. 
Onpe4eJleHue AJIIIIIrI BoJIIIrI TaHoIi 6;reu4rr orleub CJIOH{IIo 11

rpe6yet BHaHLIfl U DertUqlIHLI, I,I BLIAa I{OOdldlurrr,relrTa trOIJIOLqeIIIItI' OTHOCflIqe-

r.oc.fl rt oTAeJrr,rrhrr{ Hor\rlo}reHTarI 0ror1 6ler-rgrr. flpr,ruerr xapal{rep otrpeAeJIerlr4rl

CpeAHero BBBerrreHHoro BaBr{crlT raK}r{e OT IIoJrOXteIrI4rr 6IeHAbI I{a Itp}IBofi poc-
,o. 3rO r,r BaCraBuJIo HaC oTItaBarbctl OT paCCl\{OTpen}I-fl SnarrueCnnx 6nen4,
tr pLIH.fl B IJI.fI HI,1X AJII'IHLI B O JIII, I{3[IepeIIHLIe,[,alIXelrOlt.^ IIo 4ar1ur,rrr ,(auxeua 6r,rna uocrpoeua (peIlICrpoIpaIII{a) 4.na or Per 1,1 cpaB-

11efla c perl{cTporpaMrlar{rl uayqaBuluxctl 3BeBA. B peayJrbTaTe cpaBIIeHIrfI

6r,rnn uaMesetrhl ItpLITepI4III, AaIoqIIe B03]\IOII{HOCTL OIIeHI'ITL yBepeHocTl yqeTa

1t
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Pa:rpt'rttcrrrro,;\

6leug n tpex6al.nbHoft CuCreMe. V.rr,rr:brsaJlocb, alro AI'Ic[epcIIfl cneltTpoB IIsy-
rlaeNfblx SBeBA i\{eHfleTofl COIJIaCHO AaHHLII\I ta6'U' 3'

Ta6rrqa 3
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c[ Pcl 35 Cyg 0 Per 35 Cyg
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r,I ro Hr,r\'i 6u",rn onpe4e.rrerrrr cpe/u{lre BtsBerLIeFII.IbIe AJILI}IEI BoJtII rcor,Ierpl,lqe-
cnr{x 6,[e]r,q c"rreAyro[{I,nl o6pasorr:

, ZII/ i)\iI,,rn :lr;'

rAe l,B2u - cpeArree rJ3Bcrrrerrrroc Brralrelrr,rc Anr{rrri BoJr}rbI 6;ren4r,r, ?vi - rr3r{0-
perrlroe SHaqcllrre AJIrrr.rbr lloJrI{5I JIl{rrllrr, collJracHo ,(anxelry, I'lit - EITBI'llla-

JIelrTfrrlfI rr]r.lpr.lHa Jrlrrrirrl. cnr,rcon cTarrAapTnrjrx AIIllH BoJIII, BBBeU{CLIIIbIX OTIIO-

cureJrbHo 6.nen4, nprrBeAerr B ra6.[. '1 , cro;[6qax 6 t.7. B cro,n6qe 8 uplrne4elr
6a;rn nanerulltBalrrrfl, ]r croJl6r{e 9 4an ([pe/(rrorrrnreJrbnb]I:i) a"r.terIcIIT AaHHoI:i
5lcn4r,r. 3ro paccrrorperlrre IToBBoJL]rJIo

TanE{e BbIAeJr HTr, CIIITCOH H a r{6OJI ee tIr.lCTbrX

I,I COBCEM IIIICTbIX B CXIT,ICJIE 6;IETT4 JIIII'II'{ft.
4. flpe4ctannaJro r,rr{repec oqen.Lrrb,

Hacr{oJrrrno cyqecTBerrHo BSBcIIlrlBaHI,re.

,[,nx aroro, I{r{e.E l,'38 - craHAaprrrbre ArIIr-
IJbI BO JIH ITeIIOABU)I(HO tO I{CTO qHr.rn a CBeTa,
BABeIIIeHHI;Ie OTIIOCI'ITeJIbI{O DItBllB&[eHT-
H6rX rlr4pr{}r, BxoArrqr.lx r 6.nen4y, u r,ra-
MeperlHbre AJrrrllE{ BoJIr{ f113111 6r,rnir oupe-
AeJIeHbI CABT,II-II JIl.lHllI A 1,1 : I,,rn, - huro.
3ateu 6rrra nocrpoeHa BaBlrcuuocrb A Lr
or l, R" r{r-rrepBaJre AJrr,rr-r BoJrrr X?" 4570-
4150 A (rlnr. 3). Itait nr,r4no r,ra iblr.3,
3Ta 3aBrrcr{rrocrr, rrxleeT 5onlllryro Arrclep-
curo. AHaJroruqHbrr4 rpa(I)rl{ 6r,rn uonyuen
rryTer{ cpaBr'reHr{rr r{SMepeH}Ir;rx l,rr,,.n roii }r{e caNroir 3Be3A6I lI cIIr{cHa AJTIIH
BOJrrr, corJracHo AaHxelly, A[.s HerroABl,r]nHoro r,rcroarHrrHa cBeTa, Ho B I{OTOpOI\I

IIe IpOIIBBOAOI{O BaBQIIII{BaHLI0, a lnrr - eTO AJII,IHa BOJIHbI JII'IHIIII (rIpeAIIoq-
TLTTeJII)HoI'o) EJrei\reHTa. B 4anl,nefiruer{ BCe Berr4rll,Iui,r A }, AJr.fi JII,IHI4!i c
6a"nrou 5-2 6srar.r paa6r.rrr,r Ha rr.flTt, rrrrrepBaJroB AJTLTI{ BoJrH no 100 A
r{a}fiAr,rrl. ,[,na xanr4ori rpynrbrrrarlAeHo cpeAr.ree BHarIeH[e. TartnM o6paaorl,
6lrno noly.reHo Atsa pfi^a pasHocreit:

-n ?

qt00 4200 qJ00 t/tt00 q:)C0 i..
(Drr. 3. Sitnrcrtlroctt BeJTflqrlbrA),1 :
: }r{,tu - lrro oT AJIr{}Ibr BoJrllr,r AJrrr

35 Cyg (xpyxuur nporopql,lorrarrr,Hbr
A]IICJ]Y TOqC](, IIITPI,IX],I OsHAIIAIOT CPE[-

nLre oult6Hlt)

I
II

pnA al,1 - 0,138-0,096-0,108-0,083-0,052 (A),
prrA A l,z - 0,116-0,058-0,164-0,056-0,135 (A).

Ilepnrrli prrA, coortsercr:nyroulrui r[ur. 3, orJll,raraerc.a or BToporo rerr, qro
B rIeM B naqecTBe cTar{AapT}Ioro cIIr{cHa AJrr{E BoJrI{ r{crloJrbSoBaJIcfr crlr{cort,
u noropoi\,r yqreubr 6.nen4r,r. IIo o6or,riu pflAaM Ha6rloAeulit:r 6rrlLr oupeAeJreribl
r.rsMepeHlrble ryaleBr,Ie cr(opocTlI. llocne BBeAerrr{.fl rlollpaBr{II 3a oceBoe ]t op-
6urarsnoe BparqeHr.re 3clrrrr arr,r cnopocrll ol{aBaJrr.rcb paBubln{u: Arfl 35 Cyg
I pag u, : (-21,1 + 0,9) h"trlcct,II pn4 u, : (-23,6_l 1,zr) kit,lcett, rr aua-
Jrorrrrrrro Ailtr d. Per: I pa4 u,: ()- 10,9 + 0,7) x,"u,lcen, II pa4 p,: (6,6 *
+ 1,4) Hil,l cet. Paccuorpenne ETr,rx Br-raqerrr.rfi criopocrr{ rr AaHHbIx HaraJIoroB
Itl, 7l] noxasr,rBaer, qro rre)fiAy oupeAeJrellr.Iflnt[ ryqcnoli cnopoctlr BBeBA'
Br,rrloJllreHrrbll\{lr B pa3}roc Bpenrfl }Ia paSJrr.rqHblx o6cepBaropl,r.sx, cyulecrByeT
BrraqrrreJrbr{r,rfr paa6poc. Ilo-ru4nuonry, Dro o6r,xc:unetcrr rre roJrr,Ho cI,ICTeI\Ia-
Tl,rsecxr.Il{u 0trrr,16r{arrr{, Ho rar(}r{e ]4 pea.rrbrltrur,r l,ral]IerreHrr.Er\Ir{ cKopocrrr co
BpeN{eHeN,r AJr.fr 3Be3A-cBepxrr{ra}rroB [12].

Ilpocroe cpaBr.rerrr.re cpeAllilx Brra.IeHrlr,r* cltolloorrr, roJryrleuHl;rx llJrfr o6orlx
p-fIAoB, rre r{o}r{er IIirTb orBera Ha Borlpoc o Tol[, cyqocrBelr JII,I yrler 6neH4 upn
orrpeAeJreurrr[ JryrreBbrx cnopocreli BI]eBA r,r 4u$$epenql{aJrrrlrr,Ix cABI,Irax ,ruutrit.
lloorouy AJrtr pelreHr.E Boflpoca rr r.lccJre,rloBa]urrr BaBl,lcl4i\{ocrrl A h ot l, 6rrn
rrpr.rlfeueH Ar'rcnepcrlorrHLlft aHaJIr,rS B ocIroBIroLI B 6opMe crarlrcTuqecltoro rlle-
ro4a Or,rruepa - Crr,roAer{ra [13], n6o orr [pn\{eHI,rM u Afi.s cJryqafl c y-N{epe}I-

rrbllr 11 Aaifio traJlbrtr ar[cJrou Ha6rioAerrublx aHaareur,rfr, uTo L{ I4nleeT n{ecTo B AaH-
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rroM crysae (150 nuuufi). Itporue roro, MeroA @Iaurepa - Ctrro4enra Mo)r(Eo

6uno upr.rueHrrrb, nocnoJlrny B Aar{HoM cryrrae BbrIIoJIH.ffiIr{cr neo6xo,qraurre
ycJroBr4fl:

1),[,ucnepculr, o6yc,non.lleHHbre omn6Hamlr BocnporraBoAlrMocrrr ti,rrtn

cryuafiurruu ourra6xamlr, AJIa Bcex ceplrfi nsuepennft n ua6,nrcgenuft 6rrrlr
oAHOpoAHbL

2) Cepuu HaIrII,Ix

ln,'n,%

99

raamepeur,rfi B r{HrepBaJre tttt 4570-4150 A Morr(Ho pac-

. clrarpr,rBarb xax clyuartlrble cepurr lra 6orrmoro
I'IHTepBaJIa AJIIIH BOJIII , OXBaTLIBaIOtrIefO BeCb

cner(Tp.
3) Hair4ennhre HaMLr paaHocrrr A L, uoAsr-

H.fl roTcrr Hoprra JrbHorfy p acupeAe,IreHulo.
9ro6u Aonaaarb rIocJIeAHee yrBeplr{AeHr.Ie,

6rr,no r,reyueHo qacrorHoe paclpeAeJleurre loJry-
qeIIHI,Ix eHa.Ieulrli AI : hrr*, - l,rro. ,[,.u4 aroro
no BapaHee HoprlrlpoBauuoil rurta,ne, couracHo
saHoHaI{ Hopr{aJIL}IoIo paCnpeAeJIeHlLfI [14],
6rua uo,ryueua BaBrrcllllocrr, A l, orruclra ua6-
nro4eur,rfi B rlpor{eHTax. Tor4a Hopr{aJIr,Hoe fa-
yccoBo pacrrpeAeJreHlle r{o}r(er 6r,rrr, npe4cran-
JreHo B Br4Ae rlp.rll\{oii, r4e r{al{cully}{ pacnpeAe-
Jrer{rrfl coorBercrByet 50%. 3ta aanltcraMocrb
rrpeAcraBJleHa IIa $nr. 4 AJLrI BBeBAbr 35 Cyg.
Oua lt Aor( a3r,IB aer , uto na 6lro4eHlrfl roAtll'lHrlror-
C.fl IJOpr{aJILHOIIy paClpeAeJIeHI'IIo C NIaI{CI{}Iy-
Moy 6rr,ra AI : -l- 0,07.

V.crrotttaya nreroA (Drrurepa - Crr,ro4elrta,
r{oE{}Io 6r,uo orgerurr, Ha Borlpocbr, ecrlr JII'I

paarrqlre nlelr{Ay prIAarIlI I u Il }I qexf B ocHoB-
Ho1\t oHo BbIBBaHo. .[,"nn aroro 6r,r.nu paccul{Ta}Ibr
p a B Jr nrrrlbl e fI o I{ a B a re Jr LI p a c c e -aH Irfl . Il o x a e a r en b

90

80

70

50

40

30

ZO

I (Dr.rr. 4. Cpaaueulrc ria6;rro4ae-
rrroro (rounu) pacflpeAeJres[fl Be-
,rrr.rrrr A), c faycconrru (npalrax)

4;rx 35 Cyg

pacCe.fIH-tr.E Al, ornocr.rteJl6Ho rIacTHbIx cpeAHLIx o6ol'tx prIAoB^IIoJIyqllJICfl Coor--n"r"ruurrro 
"? - 1,00, o! :2,82 Rrs 35 Cyg u 6? : 0,16, 03 : 2,08 g;rs

a Per. flonaaarelr, 
"ryourtro"o 

pacCeflIIIIfI Bcex 3HarleHufi Al, A,n,t I n II pa4on
onaaarrc.n paBr{brM oru: 1,91 lnn 35 Cyg ".oi -. 

1,12 gttn 
1^Por. 

flonasatenr,
paccc.sHr,rg c yrrerou BJrtr.flHrlfl 6"irerl4 O\: 11,51 u o] : 2,46. Otuourenrle xte

rronaBareJreli paccerrnus 6onrurero r{ n{e}Il,ue}Iy Aaer rlortaBarcJlb AocroBepHo-
CTII He C,;ryuaI:irroro paBJItIq]Ifl AByx prlAoB. Ara onpeAerler{I'Itl alraarlll\locTll Ao-
croBepl{ocrrr Mo}r{Ho 6rr,[o socnoJrr]3oBarDc.fl ta6;rnqanrrt, Itoropble cocraBJIeHr,I

Arr.rt paB.rrI,rqHLIx crelleHeit coo6o4rr (ru) oaprupyrcqllx BcrrI'IquII II paBHbIx 3I'Ia-
.ruuocrefi AocroBepHocur [15]. Ilpore4eunr,rii ananr'ra roxaBaJI , 'rro I psA ue

Ctyuafiuo r,rNreeT oiearu-y,o ALIC11SpCI{IS, .reu II pflA, l{ paBlruque uerx4y o6olI-
i\rr{ p.EAarrrr{ c AocroBepHocrrro 95% o6ycnoBJlerlo yalerorl BJrI{flHItfl S.neu4rlpo-
BaHr,l.fi r4rn11 B cr.rcretre cralrAaprrrr,rx AJrrIlI nonn. Peay,;rbrarLI auaroll'lqHbr Ail.fl
o6er,rx BBeBA.

,(anr,uefiruee [pr{MeHeHue HarrecrBeH}roro ALrcrrepcuouuoro aHaJIIIsa rlo3-
BoJlI,Ilo paccuorperb Bonpoc o rorl, Itar( BJII'I.Eer yuet 6neu4 Ha orlpeAeJrtrex'Ibre

AJrtrrrbr rb.rru. ,(nA arorO 6rrln uolyuenr,r [1,r, o6aaaullL,Ie roJIbI(o yqeTy 6nen;1,

AIa : Ior, - l,uou. tr{ccreAy.rl BaBI{cuN{ocrE, A},a or X,, 6r,rnlt B}IY1I9JI9HbI ItgaS-

$uqrrcutr,r pelpeccrr, Itoropbre oHaaaJlrrcb paBI'I6IrII{ fi : 0,00011 v R :
: 0,00004 4"na 35 Cyg u a Per coorBercrBelruo. Onn roI{aBbIBaIor, alro yrrer

Sneu4"uecxoJrrrno nnenglrc,, c 4,nnr.roli BoJrHr,I, a I{i\IeHHo rIpI'I- I'I3_l{e"}Ienurr }, na
1000 A A13 r peayJlbrare yueta 6.nerlA r{eHflercrl Ha 0,11 lr 0,15 A'

flo.;ry.reuurre AaHHbre rotsop.rrr o ronr, rrro trptl cocraBJleHl,rl'rcrarlAaprFlr,rx
cllllcl{oB AJrllIr BOJIH AJIrr OilpeAeJreHI{-fI JryrleBblx cnopocref,r r',r oco6enno AI{{6e-
peHrU{aJrbu},rx cx{eqeHr{ii nlrnufi B cner{Tpax BBeBA cnerrpa'IIBHbIx I{JraccoB
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F5 u noanre ueo6xo4lruo yrrrrrbrBarrr BJrr.rflHrre 6,iren4. Besemlasanr.re cpe4uefi
AJItTHbI BoJrlrbr 6neu4rr uo DnBrIBaJlerrrHbrl{ [I{pr{HaM orAeJrbH},Ix trttrzft,
BXOA.fiIIIUX B Hee, IIO-BIIAI'IilIOMy, MOII{HO paCCN{aTpIIBaTL HaI( AOCTaTOqHO Ha-

4emlrurii NeroA.
5. I4cuonsayfr rrailr{ rrar{eperrrlfl u [oryqenH],Ifi Br,Irue crrrrcolt AJIIIIT BoJIIT

AJrrr (HeloABr,rlr(Horo rrcroqHflI{a cBera)) B crleltrpax a Per lr 35 Cyg, 6r,rnlr olpe-
[eJreHbr cr{elr{eur,rr rr.rnufi A ], Rrs naxr4ofi Jlrrnrrr{. 3arert 6r,rnn naligerlbr cpe4-
nlre Afu n cpe4ulre nBa4parr{.rnbre ourr,r6nrr AJrrr Ha?r{Aoro DJreMeHTa orAeJrbl{o,
trpl,I STOI{ I{CIOJIbBOBaJII4CT, TOJILITO Te JII{}III}r, B ItOTOpbIX ([peAIIOTITI'1relf,Ur,rft>l

EJreN{e}rr cocraBJr.flJr He MeHbrrre 70% uurencrlB}Iocrll 4aunofi 6neu4u. flpn
ycpeAHer'rr,rlt 6sr,nu or6pouIeHbI HeHaAe]r{HbIe Jrr{HLrrT (6a.lrn 1). Peay.irr,tarr,r
npI,IBeI.[eIJLI n tadt. 4.

Ta6nuqa 4

c[ I]or 35 Cyg

Al.+o A?,. + o

II T

tr{g I
lTs I
(la I
So II
IIi II
Cr' I
Cr II
Ito I
Itc Il.
Sr II
Zr lI
YII
La tI

-0,,10+0,01
-0,31
-0,21
-0,22+0,07
-0,12+0,08
-0,111r0,01
-0,|1:|0,06
-0,19+0,05
-0,08 +0,01

-0,15+0,03
-0,18
-0,16+0,07
-0,12++0,07
-0,23

-0,09 
-r- 0,0j

-0,1,7
-(),08
-0,17-l-0,12
-t),20
-0,12rt0,02
-0,19+0,08
-0,13-r-0,04
-0,1.2+0,02
-0,16+0,03
-0,{lr
-0,15+0,03
-0,02+0,01-l-0,08

t
L
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4
90

'14

I

L

trIa ra6.n. 4 eugto, rrro, rro-BrrAr{Aror[y, Arfl 6orLrrru]IcrBa SJrelleHTon Ire cy-
il{ecrByer 4r,r$$epcnrllr&"rrr:ItblX crlerqeu1rii, ilpeBll111aro111nx 0,20 A. Cpe4nrle
BBBeIUeLITIrIe cN,Ielqerll,rfl Jltllrr,rrl Hei{Tparr,Hblx aJIetteHToB rro orHorrrenr'llo H !Io-
Harr paBHr,r Al, : + 0,06 +- O,Oa A r,r Af : -l- 0,02 -1- 0,02 A Artr d Per
yt 35- Cyg coorBCrcrBcIIIIo. 34ecr Bepotlrl{},Ie olxI,I6HI,I cpeAHero orpe4e-
ireHltfi cJIr{11IIto]l BeJIllxIr, qTo6Lr cqIrTaTr,3TI'I peByJrr,TaTbr peaJrLHrIIII'I.

.(rlc[r[epeu4r.ia.rrr,nstii cABrrJ] .lrlrntrii BoAopo/Ia rro _o'TH.oUIeHI4ro It JII'IHI'l-flilI

noIMBI4poBalrHLIx rlera.rtJroB paBelr Afu : +0,05+0,02 A 1Al' : + 0,06+
+0,02 A 4ln a Per lr 35 Cyg coortsercrBeHrro. Sror pesyJrr,rar }re flBJlserofr
r.reolltrll[a]Illr,Ill . OH ItaqeCTBcIrI{o CoBrIa/IaeT C peayJrbTaralllr, rIoJryqeIrHbIMlI

f . A. Iliai,irrorr r.r lll. $). IIIaftn [1] r,r Agarrcou l2] Arrtt d. Cyg. I{aH yx(e orlleqa-
.TIOCl; palIee, aTnrOC$epbl CBepxllIIalIToB OrIeHb trpOTrIE(eI'IHLI, IIaxOAflTCTI B

ryp6y.ienrnor1 4rrnxcrlrrr, ,, orotlttro [pc/(noJrararr, crparlltfunaquro ycnonl'rfi

u"or6yr*4nrtrrn rltnt,ri,i. O4uaHo, rillt HaI{ e$(lexrr'rnnr,re ypoBI{I'l r[oprrrrpo+alrrrx
,nrnr,rri I,TOHOB lI IIeitTpaJrt;IIbIx aTOillOB paBJIl4uaIOTC.fl He OaIeIIl CI'IJIbHo [76, 17 ],
TpyArro Olr{r.rAarL 6ort,,-rr* 4r,r{c[epenqtlaJIbHblx Cnteulerrr'ri'i DrIIx JII{IIlliri,

C itpyroi,r croporrr,r, Jrr,rrrr,ru BoAolloAa cyrqecrBeHHo orJrrrqalorcrr or JTI4IILIii

i\{eTaJIJroB Iro IloreHqllany noa6yrH4enrr, (A e : B att) t IlllreHcllBHocrlr' Iloaro-
rry paBJIr,lalr,re n ar[(tcnrll]tllblx ypoBHflx o6paaonantll rlrrrnr'i_BoAopo4a II i\[e-

talnOs 6ylet UocriroqFlo BeJILtlto 4rra ro.o, qto6sI BoBHI'IH Ita6[IoAaeurui 4I'Ic!-

$epenqua.nr,Hblli CABITI atux lrltnltii. B naqecrne oAHoro lI3 BoSr{o}I(HbIx o6bflc-

Uenrul CyqeCTtsOBaHI,Lg OToIO CABIII'a IIOII{HO IIpgAJIOH{l'1Tb, tITO IIapA4y O
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o6r,r.1noli o4nopo4noft ryp5y;renruocrbro r aruoc{epax cBepxrr,rt'a}rroB cylr{ecr-
Bylor cl,rcrelrbr rlo,{rll{r{arctqr,rxcfl II oltyclialoulrxca crpyir ]'aBa c paBJ.tI'ItIIIbIilIu
reMtreparypar,rn, uo4o6Ho coJrHerrHoI,i rpanylnrII,Ir,I, Ho I'opaBAo 6onsrrero paa-
rirepa. ,[,ra o]toirqareJlr,Horo peruerlL.tr ETono Bonltoca Heo6xo,qrrlro paccql,ITarb
Boalrolr{Hr;Ie paarulllrfl B cliopocr.rlx u retlleparypax paaJrI'IaIIrEIx crpyit rasa
rr Bbr.flcrrr.rrrr, [roryT JIrr sTrr pasJr]]q1lfl Aatr, ria6lroAaerIbll"I 4ir${epenqtlaflI,ur,ui
cABrm. OAuano BTa BaAaqa IJbIxoAIIT Ba parIxI,I HaTrrero pacctlorpeulr,rl.

C.rr,rraro cBorrlr rpr,1flTr{brrr I{oirro}r BbrpaBr'rrr, r;uy6ottyro 6raro4apnocrr,
O. A. Me"iir,HrrnoBy Ba r{errubre no}rcyirLral{nrr B xoAe tsbI[oJTHeHIIn 4aHuofi pa-
6omr, a rarrine f . H. IIIapauosoI"r u'I'. M. Eapraiu Ba norlolqb r o6lta6orHe ua-
6rrc4arerrHoro rrarepr,raJla.

Ilaii 1903 r.
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CI]ETITPO@OTOMETPI,{IIECHOE tr{SYTIEHI4E

' IIEt(vJLflPI{Ofr sBEsAbI 73 IPAI{OHA

rA. O. Ta,nntctl

llpone4eno noruqecrBeflHoe r4ayrr.errfie cr-e-fiTpaJr],Eo-trepeluelruofi BBeBA6r 73 Dra (AF
Dra) rio ctregrpaM, [oryqeuubrM u 1958 lr 1959 rr. tr{ayuenrr Bapl,Iaqur qeurpaJrr,rrBrx oc-
Taroqglrx [I{Terrcr{Bgocteri t9 JIr{HI4fi B saBllcl'IMocrll ot Saar,r. floctpoeur,r RpuBBre pocra'
Onp.4"o.ou, ro BoAopoAy rrapaMerpril: Ig n"(n*l:13,82.; Ig z, (H) : L5,49; lg 1/e2 Iy':
:16,19;lgP, (n*):t,91; Ig P, (H) :3,58. Oupe4enenH ryp6y.rentune cRopocrlr, reM-

EepaTypa uor6yX4errr.tt, TeMIIepaTypa uoHI{BaqI{[, oJIefiTpOIIEoe 4asreur.re (uo Fe u Cr),

A SPECTROPHOTOMETRIC STUDY OF THE PECULIAR STAR 73 Dra, by
L. S, Galki n.- The specLrum-r,ariable star 73 Dra (AF Dra) has been studied.quanLiba^-
tively, using specLrn obtained during 1958 and 1959. The resl inLensity variaLions of 19
lines"in depEnclence on phase are s[udied. Curves oI growLh-are consLruc[.ed. Tbe parame-
ters: Ig ,,0'(,,n,) -. 1'3,8i; Ig r, (H) :15,49; lg Ncz E : 16,19; Ig Pu @n) : 1'91 altd

IgP, (H):3,58 are derived using the hydrogen lines. The turbulent velocities, excitation
temierature, ionization temperature and electron pressure (from Fe and Cr) are deter-
rnined.

3neaAa 73 Dra (HD 196502, AF Dra) .EBrI.fIerc.fI crenrpaJlr.H-o-trepeMeglloft
KJracca A. B nara;rore HD oua 65rrra n.naccu{uqupoBalra, HaH A2p IrB-3a HaJIrr-
rlr,r.fi B ee CtreKTpe HeKOTOpbIx IIyr:g.yIiL aIIOMaJIbHOft I{IITeHCLIBI{OCTI4.

B 1933 r. Mopran [1]oriuerun B crrefirpe 73 Dra Bapr,raquu rlrreHor4BHocrlr
rIrrHI,Ift )"t' 4571,4501, Ti II; )" 4549 Ti II + Fe II; ?',421.5 Sr II. ?lnreucun-
rrocrl Err4x JII{EI{ft lraMeuserc.E cIIE{aBIIo c lln:r:lrcft 

^, 
4205 Eu II, Hpol\'{e

Jtyrrtwvtt 4215 Sr II, fioropa.E I{BMerr.flercfl n uporranoSaae c JIr{I{[eft Eu II.
_. B 1943 r.,(apxeu [2] rarme 3aH.flJrcfl usyqel{reM rrepeMe]rHocru 73 Dra.

71u 6uno rroryqeHo HoBoe BHaareuue rreprloAa ctre(rpaJl],Holl [epeMeur{ocrr{.
Oqernr,r MOpraua AaBaJII{ aIIaqeHI4e 20d,7 , ,fi,apxenr, oc{o^BblBa.flcb Ha BapI{aqItII
r{rrrerrclrBHo cl:lr uru:uuu Eu I I , }," 4205 , troryqufl uepno4 20d , 2J . ^On tanme orMe-
rtr{rr, qro Henoropbre "r"", nu l, F;iI;si ll, criI, Mg Ii ,e'ilor,usurrl{ Irepe-
MeHHocrrr. Jluuura, rroKaBbrBaloilIr{e rr3MelreHrr.fl r{HTeHCr{Br{ocrI,I, I4MercT cr{E-

{aaurre Bapr{aq[[ C Eu II. ,[,apxeu rroilyql4fl ran]fie, qro MIHLIMyM l(pllBoft
r{BMerrer{r4.fl r{IrreHcI,IB}rOCTr{ BCerAa rlrr4pe MaHcrrMyi\ra.

flponm t3] s 1953 r' HaIIIeJI l,ns 73 Dra aua.renl{E trol(asareJleft IIBera
B -V : + 0^,07 v.[J - B: *0*,13. On oruerran [4],'rto 6necx sBeBAbr

IroABep111errKore6aHfi.flr{, BI{ByaJrr,Hafl aMrIJrr.rryAa Roroprrx oKoJro Onx,04. Ha6lro-
,qenl{fl yI(aBbIBaIor Ha I{BMeHeIIue I{Bera trpl{Mepllo 0*,025.3rea4a IoJIy6ee B

MUHr{MyMe 6.recxa.
Ba6nox [5] o6napyxulr {ryrryar{rrr'r MarHrrrr{oro rroJr.E 73-Dra, Roropbre

Jre?fiar B o6flacrr,r orpl,IqareJrbl{brx BHaqeHnfi uemgy -700 v. 0 ec.

Benay [6] o6patlrn Brrl{Mautre Ha ro, rrro B MrrHI4MyMe llrrrencEBHocrr{ JIrr-

nu.vr l, 4205g,ulf, tvaunK Ca II - pesr(a.fl ltc[ra1afl, a B r\raHcLIMyMe - ilII-
23



poKafl I[ MeJII(a.fl. On raHme [oAsepHHyil, qro crreHrp rror(aBbrBaer 6oree npo-
AoJrlrtrrreJlbHyro Mr{HrrMaJrBHyro LrHTeHcrrBHocrb'Bcex trepeMerrHr,rx nlrnuit uo.
cpaBHerrruo c MaHcr{MyMoM.

Bce arr rrccJleAoBarrwn 73 Dra ocuosblBaJlr{cb Jrrrrrrr Ha r(aqecrBegrrbrx
oIIeH(ax raureucrasHoctra. To,nr,xo B ca]vloe nocJleAHee BpeMfl ouy6nraxonano
trccJleAoBaHue (Daparrraanr,r u Xan [7], coAep]r(aqee peByJrETarErHoilr{secrBeg-
lroro r.rByqeEr.rr{ ctreKrpa 73 Dra rro MarepmaraM, noryqeHHbrr{ s 1957 u lg6l rr.

3a4auefi Hacro.flIqero uccJleAoBarrttfl. aBIrfi.ercfl AeraJrbHbrfi xonrzsecrnennnfi
aHaJII{a arnnoc$eprr 73 Dra. B 1958 u 1959 rr. Ha ((crer(JrflHHoivrD r{ (HBapqeBoM)
cner(rporpa$ax 1220-,u,,,,la pe{;renropa ttprrucnofi acrpo$raarsecxori o6cepna-
Topr.rlr 6nnlr nonyueHbr cner(rporpaMMbr 73 Dra trp"pr pa3brx Sasax. Jlznefisas
,qr4cnepcrr.fi crr.rx ctreHrpoB cocraBJrflra 23,4 n 762 Alnn y ilLtHnu H, 4.ra crex-
Jrf rrHoro r{ RBapr{eBoro cner(rporpa{on coorBercrBeuuo. c 4ucnepcuefi 23,4 Alutt
6r,ua rlccJIeAoBaHa o6racrr,, Bar(JrroqeHHa,g n uurepna;re AJrrrH BoJrlr
l,t 4958-3918 A. Cuexrporpaulrrr 6r,rnrz troJryqeHbr r{a rrJracrr,rHr(ax Koclal<
103-aO, a perrrcrporpaMrrbr na uraxpo{oroMerpe rr.rra Mo.nn,a.

Aapxeu [2], xan l{br yx(e ornreqaJr}r, or{eEtrJr trep}roA ctremrparrr,Hbrx Baprra-
qraft uo Jrr,rHr{rr }" 4205 Eu II. ,{,na ivroueuros Mancr.r}{yua Eu II rurr lrnr-eeor:
J.D. 2430678,22 + 20,27 E. flo arori {opnryne Bbrqr.rcilegbr {aan noueu:ron
Harrrrrx na6nrc4euuft.

Buno uByqeno oItoJIo 400 r,uuwir B clenrpe 73 Dra. trilsMeHeuue [HreHCr.{B-
Hocru c {aaoft tronaaaJrr{ cJreAyroqrre IrfiHWl:

l, 3930 Eu II f Fe I; K Ca II; ?u 4017 Fe I; l, 4032 FeI;X 4042 Cr I;
l" 4077 Sr II; ?', 4205 Eu II; )," 4215 Sr II; l, 4252Cr II;

?" /A89 Ti II * Cr I; ?\ 4299 Ti II + Fe I; l, 4309 Fe I; ?" 4395 Ti II;
?." 450t Ti II + Fe II; l' 4534Ti II + Fe II; )\ 4549 Ti II + Fe II;

l,4558Cr II; ?," 4572 Ti II + Cr I; l,45BB Cr IL
I4.sv.eneLrma ocrarorrHblx r.rHTerrcuBuocreft nranrafi B BaBrrcrrMoctr or Saarr

nptrBeAeHbr ua {r,rr. L B rex crysa.Ex, norAa r4MeJrr{cr, ABe cler(rporpaMMbr
B oAHy rr ry )r{e uour, 6urr,r BB.ETrI cpeAr{rre l{rrrerrcr.rBHocrr{.

Auanuarapy.fl Bapuaqufi r{r{reHcrrBnocreitnu:nvti1 trpr{BeAeHnrrx s [7J, n co-
trocTaBJr,fi.f, C Harrrr{MrI AarrHbrr\rr{, Mo}nHo cAeJraTr, cJleAyroque 3aMeqaHr4fl:

1. B t71 ilv:,r,rrrr?," 4045 Fe I; h 4233 FIII; |'" 4351 Fe II; t,44Bl Mg II;
X 4445 Ti II uoxaar,rBaror r{Br\,reHeHr{fl rrHreucr,rBrrocru c {aaoft. Hauu ."aHre
uaMeHenr.r.s ne o6uapynreurr.

2' O6pa6orxa rroryqeuHoro MareprlaJra rroaBoJrrrJra Bbr.flBr,trr Jrr{Hr,rrr, rro6a-
BbrBaroqlte onpeAeJreHrrbre Bapr4ar{ur{ r{HrerrcrrBuocrr{, Ho He orMeqerrHbre n [7]-
3to nr.rnrar.r: I 3930 Eu II * Fe I; ?'" 4032 Fe I; l, 4042 Cr I; t, 42bZ Cr II;
\4?99 Ti II + Fe I; l, 42Bg Ti II * Cr I; t" 4534 Ti II * Fe II|
X, 4309 Fe I.

3. (Dapamuaua r,I Xax [7J orMerr{Jrr{, u:ro na6rro4aeMbre Baprraq[r{ r.r}rreH-
cznuocreft 

-4nnu,ft AocraroqHo xopolllo coorBercrByror [eprroAy n {aaalr no
,{apxeuy. H aurlr AaHHr,re rar(H{e noArBep}r(Aaror rro cro.EHCrB o rreprro[a.

Moxso corJracr{Tr,c.s.c npeA[o;ro]r(eHr{eM aBTopoB [7], .mo Bapr{aqraIr rer{-.
trepaTypII I'IJII{ IIJIOTIIOCTI{ He ,IBJI.EIOTC.fi OTBOTCTB0IIHbIIII4 3a BapI{aI{I4ITtJIy17;';y1:7..
Ecnr.r uarurnrrloe [oJIe BBeBArI trBJrflercfr HepefyJI.BpHbIM, Maro Bepo.ETHo, rrro.
oEo MorJIo 6rr sbrarrnarb peryJrflpHbre Bapuaqrrr{ B r4rrreHcr{Bnocrr{ Jrr4ntrrr.

Her ctpororo corJracrd.fl rlo Bonpocy r.rBr{euelrl{.8 I4nTeHcrrBr{ocrrr orAeJrr,Hbrx
truu.wit y pasflr.rqHbrx aBropoB 11 ,2,71. B ro me BpeM.fl repr{oA uepeMe}ruocrr.r
ocTaeTc.fi trocTo.flIrH6lt\I trO BCelrI AaHHbrr\I.

Bepontuo, ero o6crogreJrbcrBo Mo?fier 6r,rrr, o66,acr{euo reM, qro rroi\rrri\,ro
rrepr4oAa nepeMerrHocrrr, ocHoBaHrroro IIa JrrrErrrl ?\ 4205 Eu II (czusaauo c no-
ropofi r{BrfeHflrorc.rr r{Hrerrcr{BHocrrr Apyrr4x .nnulrft), cyqecrByror HaHrre-ro He.
peryJrflprrocrr,r (6rrrr rro)xer, o6.saaHHbre Marr{u?rroMy troJrro BBeBAr,r) , <rylxa
trIr{eD qacruqHo r,urra l]oJrrrocrbro Bapr{aqrrr{ Tex rrJrri unrrx nunuft.

a),,



Ecrecrnengo, arro c/treJTarb rtartoe-;rrr6o onpeAeJreHloe Bal{Jrloqerlric rlo aro-
lry noBoAy r{o}nHo 6y4er nl,uur rrocJre rrpoBeAerlrfl nrnoroHparHbrx ItoJII,rqecrBerl-
HIJx r,r3rfeJ]eHttl:i, oxBarLIBatorql,Ix l(ocraroaIIIo 6otr,nrrre neprIoAbI Bpc]IeIII{.

B na.recrse AorroJrHnrcJrbrrbrx rraparrerpoB arrrocr[eprr IrccJleAyerloii nnea4rr
6r,urtI oupc4eJrer.Ibr DJrcnrpoHllatr rtorrrlerrrpal{r,rrr l?c lr rllrc,flo arorloB neiil'palr,-
Irol'o BoAopoga NorH :r.ag1. cttz anelr4rroii <rforocr[cprt>. 3lr naparrerprr 6l,rlI'r
OIIp0AeJIeII6I IIa OCHOBaILITIII IlSyrIeIll'lfl CneItTpOB, IIOJtyqertHLIX C I{RapLieBI{l'I
cIrefir pot.pa0onr .

O4r.rn nt rrcro4ou onpcltreJreul,rrr rzc ocHoBbrBaercrl ua oqelrne lloi\Iepa rznl ro-
cJreAlrel:i, eu{e pa3perxrtltoii 6all,rreponcriori JIIrHI,II] B crlcltrpe BBeBAT,I

lg tt" - 23,26-7,5 lg r2,,,.

tr4elrerrert rre rlerlTpaJr blrr,rx IIIrreErcr'tRrrocrc ji r',,0 6attlltepoBcr{llx nnnttii
B CrreHTpe 3Be3l(r,r AaeT BoSnrolnHocTr, orrpeAeJlrrTf, rtBttllTotsoe rlrlcJro nocleAIreii
Jrr,rI:Ir{I,I - izr, [8]. Orttra4r,tua.s ro oct'IopAI'II{ar ilHaalerllr.a 1g 11r,,", no oclr a6c-
qlrcc - rtBarrroBbre arr,rcJra Bcpxrlelo ypoBrrfl 6a.lrr,lreponcnttx .ntrnnilr, rlyrcr\I
Dricrparro.Trnulru upflrrbrx 71o Ig Ilr,,,,- 0 ilony'1;1s1'I IICI{OItOC iz?rl'

flo,ttyueurrue rilrtrrNr nyrell BrIaaIerIrrfl /2,r1 xroryr 6r,rt.r, aartnirteIILI i{B-Bt1 Bpa-
qelrrrfl BIl0BAr,I. Ho r 4auuoxf cJlyrrac DTo o6crolre.]rbcrr]o ]Io]fiIIo IIe ]aIrIT6tB&TL,.
ran xarr cKopocrb Bpal(eHrrtr 73 Dra paBIIa iry.nio [91.

Bc.ru.lrtra /y'or/J onpe4eJrsJlact, rro tlaBecr]Ioi'i r[oprryre It0]
.\'o2l l ;$i tt r ,

r;1c / - crr.lla oor\i4JlJrtrropa, ocrirr-nrrrJc ;uaqctIIrfl o6rqcrprrtlnmrc. 3ra r[oplry-
JIa crtpaBeAJrrrBa Jrr{.urrr AJIrr orrrl,lqecrtrr rorrl{oro c.rron. Ilo rrer'i lrr,l r{o}Hert rloJIy-
qllTb TOJILITO TIr'l?ItIImI0 ]lpallllrly SIIR{OI:I-LIfl No2ll .

Be;rrlr.nuy ze NroH{Ho orrpeAeJrr.irr, TaI{;{e }I rlo EI{BITBaJIeHTITLItrI [IlIpI{Halr
BoAopoAlrErx Jrllrrl{ii, ecJrr,r r,raBecrnr,r /y'url1 n .1?" - ulleAeJlr,HatI nIaltclINIitJJbIrafl
rny6i.rua .[rHr'rt{ ccp],}Il. Bocno;tr,ayexlc.fl coorllolrerrrrcnr [11..1:

I I ;.', kA- o2l t rt "(*a^)'',
r4c /r - rrertoropafl nocrorrrrrrafl, BilBr{c-flqarI or }Ionropa JTrlHrIrI cepl,rlr. Onpe-
AeJrr.rB no atoi.i rfoprry.ue BcJllrl,rrry Nozl[.i?s Lr rrcrroJILBytr y]I{e rraii4eunr,rc aua-
{eHrrfr No2ll , rroJryrrr{rr tt,,. [l.n pilBJr].1{rrrJX nnurlr'i cep[I,I I]eJrIr.rIrIIEI 7?e rIoJTy-
qarorcrl pa3JrrlrrrrrlAnr, Tart Har( o6rqafl lrctrpo3paaIIIocrl) arI\Ioc$eprr uelrenflercfil
c 4;rr.ruoii BoJrIIr,I. Peey;rr,rarr,r ilpnBeAellbl s'ra6r' 1.

'.[n6;rrrt(a i.

1.,,"1 I 
,* ,,, 1,,,; |rg 

n*nnrn

4.IX 19aB r'.

9.IX 1958 r.
16.IX 19J9 t'.
22.X 1959 r.

0,81
0, 05

0,1r0

0, tB

I8,8
18,2
17 ,6
tB,0

1"3,7t
r3, Br

13,91
13,85

16,18
I6,15
16, t8
1.6,2it

Cpogrruc 3lr.trrclllrfl: lg ,n (nrr, ) .: 13,82

lg 1y'0211 : 16,19
lg n, (I,t) =- 15,49

I{an rreneCulo, BeJII,IqIIttbL tte, HaxoAnNIEIe no nocJIeI{Hei\Iy IIOI{epy CeplllI,.
T. e. BeJrr,rqtrHbtti,e (n111), orrroc.flTorr H 6o;rec Br.rerrrfllnl cJrofllr arN{ocd)epJ,r BBciiA-bI;

Btrecre c rcrr Bc,flnqlirrbr /?e (H) oupe4e,;Iflrorcrr B ocrtoBIIoxI It])bIJrbrIxII'I H-;rrlrinii'
T. e. orrrocnreJrr,r{o ury6ox-r,rarr,r cJrorrrlrrr auea4uol,i arNlocrfepEl Coo'rrrotrreurl.a
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(Dnr.2. Iipuran pocra A,xl rfaa 6.uua rrancr.ntyrra (0,98-(),07) rr;1;rr 1"P l)-3,5 oc

xrelrlAy BeJrtrelrrr&Nrlr n,,, (n,,.,) ir /?e (H) , Tar{rnr o6paaort, xaparirepr.rsyror ts riarioii:-
TO ilrepe rr cTpoelrr,re aTn{oc(I)epbl 3Be[iA],r.

IJotyueunr,re er{Br,rBaJreHrHrrre rrruprrrrbr Jr r'rrrlrii (oupe4enaer,rDre o6brrrrJhrr,r
nyTenr r.r c nonrorrlbro NreroAoB, [oApo6Ho orrr,rcarrHbrx u t12l) 6rr,nlr rrcuo,]'{rrtsoRa-
HbI AJrfr rlociupoeHrrfr rtpr,tBor:i pooTa. He npe.rqcrallJltrJrocrr llosrroHtrrbrrr rocrpor,rrb,

Lg i'u"
0r IJ

Hgl
Mq II

si tl

Nrl

@rr. 3. I{praar pocra Arrr (paa 6rua Mar{crtMyMa (0,98-0,07) fr Ailx EP 3,8-L0 oo

Itpr4Byro pocTa AJr.E r(a)r(Aofo aJreMerrTa 143-3a lle6oJrbmoro \t tcra ilr,rHr,rfi. Har-
6o,lrr,runlr qrrcJroM rrfrfrrrir B crrexTpe rdccJreAyeMoft anea4r,r npeAcraBJrelro lleft-
rpaJrr,Hoe ?fieJre3o Fe I (-90 Jlr4rrr{ft). floaromy Bce eJleMeHrbr 6burr.r pa36r4rbr
Ha ABe rpynnbt:

l-n rpynua - sJrerfer{rrr, Airfl Roropblx trore}rr{rlaJlbr BoB6ymAe:r,Lrfl Jrr.rur{ft
Ire trpeBbrrrraJrr4 3,5 aa (or 0 Ao 3,5 ee); crcga BorrrJrr4 Fe I, Fe II, Ti I, Ti II,
Cr I, Mn I, V II, Sc II.

2-n rpynna - aJrqMerrrbr, rroreurlrraJrbr BoB6ylxAerlrr.fl Jru:ur4ilr. noropbrx
3ar(Jrroqerrbr Melr{Ay 3,8 n 10 ae.

Itpznrre pocra 66uru [ocrpoerrbr orAeJrbuo 4na {aa, coorBercrByrolqux r[ax-
ctrlraJrbHort r{HreucrrBrrocrnilnrt4rrl'" 4205 Eu II (0,98; 0,05; 0,06; 0,07), nAlrfl.
$ae, coornercrByrou{r{x }Ir{IrI4IMyMy l{Irrerrcr{Brrocrn (0,42; 0,46; 0,48; 0,49).
Taxunr o6paeom, aHBr4BaJIeHTHbre Ilrrpr4Hbr ycpeAHaJlrrcb rlo {asau MaHcIrMyMa
u rro SaBaM Mr{rrr4MyMa. Itpunrre pocra crpor,rilr{cr, o6brqnbrM rlyreM. 3nasenr,rs
lS Sl ?" 6r,r,nr,r sa.fltn r4B crrrrc(a M. E. Eoapqyn r4 A. A. Boapuyn [131. B xaqect-
Be reopeTr4qecHoft xpunofi 6u,na nu6paHa Hpr.rBafl AJr.E oAlropo4Iroft mo,qenra
Mnnna -. Eg4nnrroua, paccquraurias Xynreporrr ll4). B ra6il. 2 Aaubr rrocJre-

,qOBaTeJIr,HO: aJIeMeHT I1 HOMep MyJIbTulJIeTa ' IJII{Ha BOJIIIbI, nOTeHI{I4aJI

A
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BoB6yxiAeIIIrfl lrlrll{Hero ypoBrl.s, lg g/}, IlcJIIlqit}Ia lg Tt 106. Ha {r'rr. 2, 3
rrpr.rBeAerrbr rrprrBr,re pocra 1(Jrrr r[aa rrancnuynrra no EJIctleIITa]\'I c rlore]IquaJlo]r
uos6yxtgenn tt Ep oi 0 4o 3,5 ,G t'1 or 3,8 4o 10 ae . FIa $nr'. 1r, 5 ro rne 4auo
4rn $aa nIlIHrrl\IYlIa.

I(pnrrre pocra AJrrr o6oux rrlrrell]laJtoB rloreHIII,IaJrou noa6ym4eHrIfl IIe

rro1aBaJr[ cyqecrDer{HErx paaJrr,lqrrrii H {opuax I{JItI r!as ivrartcr,tuyMa r{ TII,IHI'I-

MyMa. Conlreulan rra6JrroAaenryn rr reolleruqecxylo ItpI,IrlLIc pocra rI allafl Be-

.rrlrrr.ry -R", ur,I olpeAeJIlIN{ ryp6y;renrrlylo CItopoorL_ B aT}Ioctlepe enea4r,r.

]l 'ra6ir. 3 nplrncgeusr ilo.lryqerrrrr,re rraNrr{ AaITIIIJo. Srlr ana.reHlrfl ol(a3br-
BaIOTCfl HeCIIOJILIIO BLIuIe' qell illlI'IBeAeIIlIbIe n [7]'

,[,a",rec, rlo ],raBccrrrbrM Be,trnqmrarr IgLl 10t lra ripnBori pocra onpe[e-

,flJr0cr, BCr rrrrra lp' rlo - ,r};i#, a ;jrtafl lg g/1, rr BCJ'rrrrrrrry ,r t-+i' r\Io?r(-

1r. rr'
1o o6p('AgflrtT t, lg] ,,f, lt ttaltigoit JTJllIIltI. 3ttaqctrttn lg;, lrait4ctlttr,re 4,'tlt' 8i 5i

llrnltii, BxOAtIu{ItX Il OAIIII N,Iy"{LTIIIIIeT, yCpeAutIJII{CIr, SaTenI CTpOUJIaCb Ba-

Brrcr.{r\{ocrL ycpeAI.IeH}IbI* Ig; or coorBerCrByloxlero IIoreHr{lIaIa aoa6yxr-

AeHI,r11. Tanr,re BaB[c],rr{ocrlr oltaaaJrocb BoB}Io}r(HbIrI Irocrpol'ITb Aocrarorrllo
yBeperrHo JItruII: flJrfl Fe I (cu. (rnr.6), a ArIt{ Ti II n Ci I -c Meu];ueii yBe-

porrirocro,o (clr. rpur.7). Ocratrr,ruJe o.rcr\reHrtl I,IN{eIor I{JrlI rIaJIo JII{Hr{I)i, ITJTII

'[ n ,],r tt t1 a i]

llP, ec

0-3,5 3,8-10

Marcrarrayrrt

Mrantruytvt

JIUHI{I'I' COCpeAOTOCeHIILIe B OAIION{

HLIX IIOTeI{qIlaJIOB lIO}II'ISaIII'IU'

r.IJrr.I AByX MyJrbTrrnJreTax rrpl{Meplro paB-

Ll ,5 nn,lcen

L2,3 n;l,f cen

Ll ,7 nnf cen

10,2 n'tt'f cen

IIo arrru BaBrrcrrr{ocrru 6r,r;rr'r naiigenr'r BHAqEHI,Ifl , : ffi.
ilo Fe I, O : 0,74, 7'., (Fe I) : 6800';

no Ti II u Cr I' @ : 0,66, fex (Ti II + Cr I) : 7500"'

3*
OU

Sleucsr,
Ni my:u,-
?III]JICTA

},, A



,(,nR e.,reueuton Fe, Cr, Ti troryrleHbr sucfla aroMoB AJIfi AByx creuesefi
trour(Baquu. IIo ipopuy.ire Caxa MorfiEo nafiru lg P, arran Iie,1; ?ie1 MolItEo
uafiru ran: 73 Dra lmreer cnexrpaJlBlrrrft xnacc L2; az rpadtrna, rlQcrpoeu-

uoro IzI. M. Itorurosbrr,{ [15], Rafi4enr, qro orrrolrregtre ff nanno 0,94.

?16n (Fe I) : 7300', fl ?ior, (Ti II, Cr I): 8Q00". ,(anee troilyqaeM
Ig P. (Fe) : 1,86 n lg P, (Cr) : 2,56.

Bass ua [15] Trrr AJIfl AaHEoro oler(TpaJIbHOIo fiJlacca, uO COOTEoItreEtrIO

P" : nukT. Mo?r(Ho 11O;1yrI11Tb BSIUTIIIEy aJIefiTpoEEOrO AaBJISHI{E .tro BOAO-

poAy.
ranuu o6paaou' """'ru'8"'1:l;;j'l:ri, i"lJH,irl : 8,58.

Huxte rloMerqelrbr uafigenusre HaMtr trapaMerpBr arrrloc{eprr 73 Dra.

lgn"(n*),Ig n, (H), lgNs2H,IgP, (Fe), lgP, (Cr), lgPu(n*),1gP, (H)

13,82 15,49 16,i9 1,86 2,56 1,91 3,59

B 4a.irtneiiuer{ npeAcraBJrrercrr r{HTepecHbnvr rrpocJleArlrr, 3a troBeAeHrreM

MalrrrrTlloro no.ng otoii BBeBAT,I oAHoBpeMeHIro c ee cnexrpot!otoMerpuqecxuMu
ua6nro4elu.rnlru. 3ro uoeeor[T ilyque [oHtITr, rlprrqrrnr'r ee [epe]reuuoc.Ttr.

B eanfiroqeHue xoqy uo6raro4apnrr, I. H. IllapauoBy 3a rloMorqr u o6pa-
66tre lrareprraJra u JI. C. Io.nouo.tocony 3a otpopu,nerure rpa{uvecxoro
Marepr{aJra.
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Torrt XXXI, 1964 r.

CIIEI$POOOTOMETPI,IqECRI,IE HABJIIOAEHI{fl BBESI
NU Ori n AE Aur

T, M. BaPmana

Ha ocuosauL{r{ c[errpolpailrM, tronyqeflHbrx c Arrcfiepcucit 36 Lla,l',, y Hr, nPoneAeuo

cpaBrrerue crrexrpoB area4 NU Ori (rnua RW Aur) u AII Aur (nenparr.rnr,xar uepeuennaa)
co cuentpaurt HopMaJrLrlbrx 3Be3A Toro )I{e ctreRTpaJlbEoro fiJracca I{ KJracca cBeTI4MocTId.

Cpanrreur.re troKaBaJro, rrro MeE(Ay ctrefiTpaMr{ aTrrx sBeBA He cyq,ecTByeT BaMerllbrx pa3-

Jlllrlldv.
flo6aaauo, uro ua6nro4eurrbre B crrexrpe NU Ori gMrrccrll4 B BoAopogHlrx JIrtEtrrIx rr JrIr'

Hrflx tr 3729, ),,3726 [O II] csolrlf upolrcxoxrgeuueM o6.naaurr onpymaronleft sBeBAyJy-
MaEgocrrr NGC 1982, Onenrpouuar r;rornocr:r ryMaurrocrlr or(aaaJracb panuoft lg trn : 2,6.

SPECTROPHOTOMETRIC OBSEIIVATIONS OF NU Ori and AE Aur, bv T. M.
BarLash.- The speclra oi NU Ori (RW Aur Lype- sLar) and AE Arir (irregular variable)
lrave bcen compaied rvitlr those of normal sLars-o[ ['he samc spoctral-c.lass and luminosiLy
using spectrograms obtained rvil,h a dispersion of 36 A/mm al, I:Ir. The comparison shows

that there is no noticeablc difference betrveen the spectra of thcse st,ars.
It is shorvn that the observed emission in the hydrogen lines and also the I 3729,

). 3726 [O II] Iines is due to the nebula NGC tg82 surrounding NU Ori. The electron den-
sity of the nebula is found, lg n": ),$.

fleperreuubre BBeBAr,r rr4tra RW Aur paurlrrx cnenrpaJlbHbrx r(rraccoB 6ea atrzc-
cuoggblx JILTHI,Ifi oseur rlaJlo r{ccJreAoBaJrr.rcb crrel(Tpocnorltqecltu. B .racrno-
crl{, He Bbr.flcrrerrbr ctreHTpaJllHbre orJlrrqr4rr 3Tr{x SBeBA oT o6brqHlrx BBeBA Toro
ffie ctrenrpaJrr,Horo RJracca u nJracca cBerr{Mocrr{. Mernqy rer{ Taxoe I'rccJreAoBa-

Hr{e Morr(eT BrrecT[ rrenoTopyro .flcrrocTb B Bonpocbr xnacclr{unaql'Irr SBeBA Tr{na
T Tau u RW Aur [11. C 4pyroft cropor.rEr, ctrer{rpocxorrsecnue r{ccJreAoBarlr{-a
HerrpaBr{JILHI,IX [epeMeHIlbIX 3BeBA, It ItoropblN{ orl{oc.ftTcfl BBesALI TLItra RW
Aur, namurr Ailfl trOurtl[aHr,r.fl (]L.IBr.rqeorrofi [pupoAbI 6blcrpbrx ],IsIleHeIIuit 6JIec-
rra, trpoucxoA.Elrll{x Il aTrlx 3Be3AaX.

Mnr nrr6paru qerbrpe Harr6oJlee .EpItrTe (go B'') BBeBAr,r tlrua RW Aur lr o4uy
trepeMerrHyro runa Ia (Io - HerrpaBr{Jrbubre rreper{eHHr,Ie paHErIx ctrenrpaJrr,-
Hbrx HJraccon). ttart rraBecrHo, BBeBAr,r rula Ia I{MeIor r\IHoro o6ulero co BBeBAa-

r!rr{ rr{tra RW Aur paEHux ctreHrpaJrbHErx r(JraccoB l2l.
34ecs u3rararcicfl nepBr,re peayJrr,Tarr,r Bblrro JII{eHII.E rlp orpaMl'Ir,r. flpone-

AeHo cpaBrreur{e AByx IrepeMer{Hbrx BBeBA: NU Ori (tnua RW Ar11)-u AF- Aur
(ruua ia) co crarrAapraMrr - Hopi\{aJlrrlblur1 B-sneagal{Ir 6 Cas u 40 Per. Hexo-
ropr,re AaI{H},re o6 nccle4yel{blx sBeSAax IrpeAcTaBJIeHr,r B ra6l. 1.

- flplr nnr6ope crauAaproB rfbr o6paqanlr BHr{Ma}rLre Ha ro, 11106r,r our{ rrMeJrlr

Tor E{e cne}rrpaJrbHr,rft xnacc r{ r{Jracc cBerrrN{ocrr{, qro r{ r{ccJreAyeMble SBeBAbr,

r{ tro BOBMO}LHOCTr{ He6oJrburue CHopocrrr Bpan{eHl,rfl.
FIa6nro4euufl Br,rrroJlrreHrr ua 4n$paxrlrroulrort cnenrporpa$e 1220-nn,.pe$-

Jrerropa [tpr,Iucnoft acrpo$uarsecnoft o6cepnaroplll{ c.Arlctrepcrleft 36 Alnnt,
y H, r oxnarllBaI0r crler{rpaJIBHyIo o6Jracrb 3700-5000 A. ,(,annrre o noilyqen-
Hbrx cner{rporpaM}rax [peAcTaBJreur,r B ra6n. 2.

al



Ta5.rrr.r4a I

NU Ori
o Cas
AE Aur
1r0 Per

NUOri

6'!5-7ry3
1*,93

5,6-6,1
4,97

B1 ,2 y
B1 ,1 III
BOV
80,9 V

220
186

r50
140

_cnerirporparnrr,r 6rrrn uponanr.r6poBarrbr rrp[ [on,rou{r{ crytrcHrraroro oc-
ra6r'Irerfl Ira creltrporpa+e I4CII-51. tr{arrepeur,re ctrer(rporpanlrr upor{BrroArr-
JIocL Ha perrrcTpl{llyrolJ,ler1]l rll{I{poooTorreTpe Tr,rfia MoJIJrrr c yBeJIrrqeH[eM B
50 pas, rrocrpoeHr,re nolrrypoB ]I otrpeAeJreHr.re anBrrBaJIeHTHr,rx rxrlpr{rr Jrrr}srr,1-
o6uqur,ru cnoco6olr.

Ta6,rrrrrla 2

AE Aur

NU Ori
AE Aur

2t,

3l'zro*

4h

4h

20m

th
th
,h

Lt.

th
20rn

30m

40m

103aO

103aI

t03al'
103aO

103aO

103aO

103aO

103aO

103aO

103aO

103aO

103aO

1-2.XII1961 r.
4-5.XII
5-6.XII
6-7.XII
10.I 1962 r.
T2.I

t7 .r
17 .r
22.r

17-18.X

Kodalr

Ta6'rr. 3 co4epxtnr peayJrbrarbr c[orouerplruecxofi o6pa6orrtn cner{rporpatr6r.
B nepaonr croJr6r{e Aanhr AJrrrHbr BoJrr.r ua6nro4euurrx ir.rnr.rr?, tso BTopo}r y6a-
3LItsael'Cfl SJIeI\'IeIIT, 1{oTopOMy [pu]IaAJIeHtrIT AarrHaf JIfiTIItfl, BaTe[r AJIfI I{CCJIo-
[yeMofi SBeBALr ]4 SBeBArI cpaBHeIrLIrr Aarorcrr arrBr{BaJrerrrr{bre rrr,rprr}rbr r.r qrrcJro
I,ICIIOJIbB OBaIIHLIX CIIeI{TpOtpaNItI.

.(la AE Aur ansl'narreHTllr,re rtrI{pr,rHbr, r,IBMepeHHbIe tro Brl[rHr{M cr1,r}rnaNr,
OItaBaJII'ICL Hel{HOrlIM tsLIIIIo DITBI'IBaJIeHTHLIX III{pI,IH, IIOJI}qggp161X IIO OCeH}ILrNI.
BepoarHo, DTo lle3yJlrirar rrepeAepmr{rr ooer{Hr.rx cner{rporpaMNr. B ra6;r. 3
AaHbI SIIa9OIII{.E eI{BIIBaJIeHTIILIX uIItpI'IH, yopeAHeHHbIX trO BCe}I r.ra6JIrOAeHr4rrx{.llplr ycpe4ueur,u,r axnr,roaJrer{rr{r,rx ,unpr,r-n irax4oi,i clenrporpaM^.re B BaBu-
CIIMOCTTT OT EE RAqECTBA IIPI,INI,ICbIBAJICfl COOTBETCTBYIOIqIIiI BEC.

Ha6.uro4eur.rr{ uor{aaaJrr,l, qro R cnexrpe NU o;i *ra6.nro4aerc fl a,ruccug
B BoAopoAlrbrx Jrr{rrr,rflx r,r B Jrr{Hrl.sx X Z7Zg, ?," 8726 tO If ]. Oseub ytsKarr BoAo_
poAlrafl aNlrlcct'Ls l{altJraAbIBaercfr Ha rrrr,rpoHr{e Jrr.rIIIlr,t rrorJrorr{eHr.rfl. flocnorr,Hy
3Ta BBeBAa pacIIoJrollteHa B Tyn{aHHocrr.r Opnona [3], ro 6rrno ue.ncuo, orr{ocffTcrr
JIrr err,r sNrr{ccr,roHHbre Jrlrr{r,rr,r H l,rsJlyqeHrrro NU ori lrnr,r r{ ofipymarcqeit ee ry_
rraHHocrr{.. r(,[a rr,racnerrufl ]rcroqHlrna aMr,rccvLr 6bur 

",poro"paqrr,rpouo" ""ur*ippafiona ts6rr,rsu NU ori c roii flre ancloar.rqrreii, c noropoi 
"rrronuru"rr 

car,ra
sBeBAa. O4uano [pll sTollt altcrroalrqrlfl oKaBaJrac], HeAocraroqHoii AJrrr [oryqe-
ur{.E 3l\r}rccrroHrJErx .itr,rr,rr,rr,1. Torya 6r,rno npe4uoJro}Keuo, qro qyBcrBureJrbgocrr,
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SnelreHt

NU Ori BL,2V

w^, L

1 ,00
5,35
0, 33

0,27

0,7lt
0,26

0, t3

I,4s
0,30
0, 80

o,L4
5,12

0, 37

0,14
0, 66
0,27
0,71t
4,35

0,28
0, 10

0,32
0, t6
t,22
0, 53

0, t5
5, tB

0, 3rr

0,29
4, )O
1r,36

1,,28
3,58
2,58
2,12
1,,24
0,71
0, 6g
t,27

4922
1r861

4713
1t710

1r686

4676
4662
461r9

4642

4591
4552
4542
4471

4417
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4367
1t349

4340
4325
1t31.8

4169
4141t

41,20
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1fi97

1+089

4076
4070
1062
402{i
1r009

3995

3970
3965
:t933

3927

:r889

3835
3820
3798
377t
3750

3712
3706

Ile I
IIB

Ile I
OII

I{e II
OII
OII

C III, O II
OII
OII

Si III
I{e II
Ile I
OII
HeI
OII
OII
II,

OII,CII
OII

Hc II, O II
lle I

He I, OII
Si IV
Ils

II III, O II
Si IV
OII
OII
OII
IIe I
HeI
NII
If"

IIe I
Ca II
Ilc II

IIs
IIs

IIc I
IIro
If rt
lltz
H,,
IIr+
I{rs

$16, IIc I

J
t

4
4

5

5

4

4
5

J

11

2
2

5

4
tL

4

4
5

2

5

2
D

5

5

4
4
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d

o Cas Bt,1 III
wr,, L

t,t9
4,1.0
0, 35

0,04

0,29

0,97
0,29
0,57

2,94

0,25

0,38
0,32

2,70

0,09
0,05
0, t5
0,14
0,78
0,37
0,1''l'
2,66
0,'1.4'

0,10
0, 15
2,68
2,78
0,84
2,71.
2,28
L,78
1 ,35
t ,01
0,54
0,59

.it

5

5

J

4
4

2
,

4

.)

2
4
J

4
J

2
4
J

3
4
4
4
5

5

5

5

5

5

4
5

AE Aur BOV

W,,, L

0,7 4
3,80
0,26
0,13
0,58
0, t3
0, 07

0, 79

0, t6
0, {r
0,12
0,23
0,89
0,L2
0,40
0,08
0, t6
2,70
0, 08
0, t3
0,06
0, 35

0,24
0, t8
3, 05

0,1.2
0, 38
0, t0
0, 30

0, 90
0,26

2,73
o,i4
0,1.2

2, 68
2,36
0, 69

2,36
1 ,81
1 ,35
0, 86
0, 36
0, 31

0,54

/1

5

6

2

6

2

6

6

2

2
11

7
,
6

5

7

2
11

2
6

6

6

7

7

7

6

7

7

6

6

5

7

6

6

6

5

5

5
11

J
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40 Per B0,9 V

w^,a, 
1n

7,75
4,05
0,21
0,09

0,40
0,!'4

0,12

0,94
0,22
0,54

0,10
3,30
0,06
0,07
0,06
0,48
0,40
0,06
3,26
0,05
0, [9
0,25

t,02'
0,34
0,07
3,56
0,14
0,12

3, [0
3,10
0,83
2,94
2,50
7,52
0,8t
0,22
0,26
0,51

4
4

4
,

5

4

5

5

5

5

4
5

4
J

,
5

5

4
5
D

5

4

5

5

5

5

5
5

5

5

5

5

5

5

5

J
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5



trJIACTI{EI(I'I trOBbIINAETCfl 3A CqET IONOJIIIIITEJII,HOfi trOACBETI{I{ OT BBESAbI. AJIfl
trpoBepnr{ Broro [peAtroJlo?fieHrr.E 6rrn cu.sr cnenrp p Ori (aaneAo]ro r,raBecrHo,
qro B clemrpe aroft BBesAbr orcyrcrByror DrlrrrccrronHrre ruxr.ur). Sarerr Ha ctrenTp
p Ori tforo.rpa{rponanrr ctrefirp ryr{auHocrrr c axctroar{r{rreri, paBHorl encuo-
Brruur{ grn NU Ori. B peayJlbrare oxaaaJrocb, qro Ha ctrer(rp p Ori uaxna-
AbrBaJlacb EMr{ccr{.s B BoAopoAH},rx Jrr{Hr{.flx r{ JrrlHrrgx ?t 3729 v}" 3726 IO IIl.
Orcro4a Mo)r{Ho Bar{Jrroqr{rr, qro a}rr{ccrrr, na6rrogaelrafl B cueHrpe NU Ori,
o6ssaHa cBor{M trpoflcxo)nAer{rreM TyMaHrrocrrr.

flo paannur{brM ctrenrporpaMr\,raM 6rrnra c4eranrr oqenr(tr orHortreHrrf IrH-

reucl{Bl{ocrefi nunr,rft tO II] ffi. Oso oI{aBaJIocB paB}r},Ir{ 1,05, uro

coorBerorByer oJrenrpossofi unorsocrrr B ryMarrtrocrrr lg n" : 2,6 [4], ec,nu
cqrrrarb, r(ar{ aro trprrH.aro, 4fln gu{$yaubrx ryMansocrefi 7 : 8000'.

llcuo,rraya DKBITBaJIeHTErIe Itruprrnrr runufi nJrfi rrccJleAyer\{brx BBeBA rI
BBeBA cpaBnenwa, 6:sutw otrpeAeJreuhl I{x cnexTpaJrbHbre HJraccbr rr r(Jraccbr cBe-
rr{Mocrl{ B clrrcreMe MI( t5l (cu. ta6n. 1).

,(,rn roox aneag 6nrrn troilyqeHbr cnopocrr{ Bpaqeurr.E a sin i tro rroJrymrrpr,r-
HaMrlr{Hrrrr?,"4642 O II, l"40BgSiIVnl,4076O II (crrr. ra6.r. 1).

flrr AItr Aur ur,r troJlyqr.rflu BHaqHreJILHo 6orr,uyro BeJIHqr.lHy a sin i, ueu
4aer Creme6ax [6]. Boo6qe roBop.E, MeroAbr orrpeAeJreHrrfl cnopocrrr Bpaqe-
Hr{fi y nac u C.nerre6ana pasrrr,rqnbr, paarr.rqua r{ Arrcrrepcrr.E ctrenrporpalrM, rro
noropllM rrporraBoAr,rJrrrcb r{B}repenua. ,[,na Br,rfcuerrrr.E BoBr{ornHocrr{ r{Hcrpy-
MerrraJrbrroro a${enra rrbr r{BMeprrJru tro rr.rHu.sN,r ctrer{Tpa xeneauofi Ayru noJry-
fftrprrHy r4HcTpyMeHraJrbHoro r{or{rypa, oHa orrasaJracr, panuofi 90 nnfcu;.
Ec,rlr upeguoJrararl, Han aro AeJraercfl n [7], qro cyMMa nBaAparoB rrHcrpy-
Ireurarsuofi uoJryluupr{Hbr JrI,rHI{I{ I{ pacmlrpeulrff JrI{IrIrLr BcJreAcrBI{e Bpalqe-
Hr{fi SBeSAEr eCTr, r{BaApar ua6nro4eunoft cnopocrr,r BpanleHr{.E, To rro}nHo yqecrr,
BJrr.raur.re ulrcrpyr{euraJrbr-roro r(oHTypa. O4nano raxoit yqer cHuxraer noJryqeH-
rryro HaI[u cxopocrb BparrleHr,rfl 4na AE Aur Jlrrmb rrea]raqrrreJr],Ho, Ao
120 n,nlcen.

Pacclrorpnu BoAopoAHbre Jrl4urrrr. Banr,nreponcHrre Jrr{rrurr Aaror BoB}ro?fi-
Hocrr, olpeAeJlr{Tb qr'rcJro BoAopoAHbrx aror\,roB n aruocdrepe BIleBAbr Ha BToporr
ouepreruqecnoM ypoBue nap, I cw2 {oroc$epu

"' 
l1e2)t7 

'rvt"ffi l|nra. (t)

34ecr, Wt, - ar{Br,rBaJreuTrrafl rtrrrpr{}ra JIr{urII{, fu - 4,nltna BoJTHLI, f - cu;ta
ocrp{JrJr.Erop&, /y'oz H - qficilo aror\{oB BoAolloAa r aruocSepe BBeBArI I.Ia BTo-
poM Bueprerr{qecxor\l ypoBHe uap, t c.tr,z $orocr[epu.

Ha cpur. 1 npegcranner{a BaBr{cr{r{ocrb Ig Nr2II or Igl AJrfi rrccJrenoBaHrrrrx
BBeBA. Ec,nlr 6r,r ycJroBrr.E o6paeonauu.rr paccMarprrBaerubrx nr.rr-rr,rr,1 coorBercrBo-
BaJrrr ycJroBr.rro ouruqecmrr rorrxoro cro.s, To ua rpaSnrtax rlbr rroJry.rnru 6br

rrpfMrre, [apaJlJreJrr,Hbre ocr{ a6cqracc, O:rrinouerure ot tanofi nparrori coorBer-
crByer Haflrtsurc caNrotrorJro]qeur,r.s. tri[a cpr,rr. I rrbr lrolysaer{ ilpeAeJrrHoe Brraqe-
nue lg NorII glx Bcex BBeBA. Toquocrs oror,l neln.Ir{Hr,I cocraBraer 0,05. SrIr
BHaseHuE llaHhr B crou6qe 5 ra6,n.4.

Ta6n:..i.qa 4

NU Ori
o Cas

.AIr Aur
1r0 I'cr

0,48
0, 37

0,42
0,44

ltt,33
t4,33
1"/+,33

14,33

1.4,78
t4,57
14,55
t4,60

15,90
15,85
t5,75
15,80

1.4,60
14,65
14,50
1.4,75

14, 50
1.4,25

t4;44
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Hpoue roro, [o BoAopoArrr,mr Jrr.r]rrrflr{ r{o}firro oupeAeJrrrrb BeJruq[Hy aJIeRT-

pouuolt nJrorHocrlr no I{BBecruoii Sopruyle tr{ur.nnca - Ten.nepa

lg n, : 23,26 - 7 ,5lg m, (2)

rAe ,?e - EJIeRTpOHEaE trJIOTEOCTr, 
'zz - 

EOMep uoc;re4neft na6rrogaelrroft
6anrueporcroft ruuuu

-J lqf -t'

Lg l'/0, H

-3 t,9f

'Z -3l,qf / 'Z

tlrltr'. 1. OupeAeleuue BeJrrrtrl,rlllr lg lfozI/

-3 Lqf

tfuo6rr olpeAeJlllrb m, 6r,rru [ocrpoeHbr rpadrufi]'r saBl{cr{Mocrl{
Ii" - qeutpaJlr,Hoit rry6nur,r ilrll:rtvrrt or rloMepa JIIIETTI{. ,[ln ncex sBeBA Be-

Jlrrrrr[Ha zn. o(agaJracb oAlrlranosol:r u pauuoft 15,50. OrcnAa cornacuo (2)

lg nr:14,33 (cron6eq 3 ra6t.4). 71e rpaSlrnon saBr{crrMocrv' R" or tn
Mbr roryquJrr{ rr BrlaqeHrlrr rrpeAerlr,uoii qentparrr,]roit ury6untr R" (ra6t. 4,
cror6eq 2), gtrn par{Hr4x srea4 nar.r6oJrblrree "R" y IJ..

Benrauuny aJreHTpoHHoii n.norsoctLr Mo?nHo orlpeAeJrr'rTr, II ApyrI'rN[ crloco-
6ou, lrcno,rr'Byfl coorlromeHrre

tvYl,: kty o,H n 
" 
(#)' ', (3)

rge fr - rrocro.filrrrafl, BaBr{cfrrrlarr or AJrr.rr{br BoJrHbr r{ cI{JIbr ocqr{JrJ]tlTopa.
pra {oplryna Aaer nepxulrfi [peAeJr BeJrlrqrrgtr n* Benuuwut; W7 6r,rrn oupe-

4erenrr uo $opuyre (3) aua HB, H, H6, fl a&reM ycpeAlleHr,r Arrfl r(alr(Aoft
BBeBALI. Cpe4nrae BuaqeHll.fl Ig n, nO TpeM JIIIHI{.rII\I [pIIBeAeI{bI B qerBeproM

croJr6Ue ra6t. 4.
Pacclrorpuu Jrr{Hr{r{ renlrs. B crre11rpax rrccJreAoBaIIHbrx rraMll sBeBA

Ha6rroAail[cr, JrrrHI,IIr He I, npuuaAJrex{au{I[e ceprrfllvr

23P - nsD, 2rP - ntD,

23P - rf S, 2LS - nlD .

Ftpoue roro, ua6,nloAarorcrr rr Her{oropr,Ie JrI4Hrrr{ He II (cu. ra6.n' 3) .- 
Ha ocnosauun Sopuymr (1), Har( 0ro AeJraJrocrr s IB], Bbrqr{cJrflJrr{cE, qIrcJIa

aroMoB B coCro.EIII{nx 23P u2rP uagi c.ttz fioroc,bept. Sareu CTpoI{JII'Icb r'pa-

Suxu, lrao6pamenHbre Ha $ur.2, rAe AJIfl iltrqvfi., I{Melotqux o6quft ullinuqii
yporerru 2BP wm 21P, orrnaAbrBaJrl{cr, srraqeullrl lg N2"pH I{JrI lg |YryH
B BaBLrcI4MocrIr or lg f. l(a rpa{1rxor flofiyqaeM Beruquubr lg Nr"pII n
lg Nr,pH, coorBercrBylorq,r{e HacbruIeHI{Io HpuBbIx' I4 cqllTaeM plx 6ilu3Hu}tfl
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It peaJrLrrr,ru (cro;r6qrr 6
TpyArro cHasaTb qro-To

Airfl 40 Per ro xoAy
COOTBETCTBEHHO.

LE rlfi
I

l

/q.5

lI0 !ri. 
]

/J,5

LgNH.

u 7 ra6t.4). OrnocurerrBuo lg N2,pH 4na AE Aur
orpeAerreHHoe. Suaseuze Ig Nr,pH 14 lg Nr,pH
KprrBbrx, Bepoflruo, 6,nuaHr.r x 14,7b a L4,40

/4..'

6 Cos

tJ.5

l,g tt H

ltt,5

flE flur

fi.5

l,g N tt

tE5

4t Per

tJ,5

tJ..5

/q,.t

i;,.1

t+,5

Lgr

Lgfl H

tq.5

Lgil H.

Lo Nfl

/J,5

lg'{H

/4,5

t3,5

-z !.9 r

-2 Lgf

-t -Z Lgf -t -Z Lgf

i@ur. 2. Onpe4ereune Beflr{qrrEr,r itg N H gnx yporneft
uefirpanuroro reJrlrfl ,23P u 27P

ft coman_enuro, rraM He yAaJrocb r.rByq[Tb troBeAenr.re r,nttuir Apyrux aJreMeE-
ToB B arMoc_+epax BBeBA NU ori ra AE Aur r{B-Ba r{x Mafloqucre;Hocrtr. ,[ame
-nuuraft O II onaaarocb oqenb MaJro.

I4a paccuorpeurr.E ra6t. 4 cJreAyer, rrro cyqecrByer Ee6oJrbuoe paBilllstre
B OcraroqHbrx rrHTerrclrBrrocr.flx BoAopoArrbrx J,-unwfr. uByqaeMbrx BBe3n. Erenr-
p_o_{H_r,Ie rrJrorrrocrrr 6rnaHu tro cBotrM aHagelltr.fiM [Jrfl Bcex BBeBA. flpaa4a, 4rr
NU Ori lg n" (HB, H, Hr) 6onrrue, qeM Ar.fl o Cas, Ho Ero, Bepo.flrrro, Molr(Eo
o6t.scurars paBrllq[eM cBerr,rMocrr{ cpaBgr{BaeMrrx BBeBA. Ilpuuepno oAngar(o-
BEro suoJra lg NH AJrfi Bo4opoAa n reJrrlfi B cpaBHuBaeMbrx BBeBAax roBop.Er
o roM, sro orrromerrrde BoAopoAa r( reJrr{rc B BBeB[ax NU Ori u AE Aur raxoe
',fie, Ra.R r4 B HopMaJrrnrrx B-ares4ax.

Taxwr o6paaou, Molnuo BanJrloqlrrb, nro ctrexTpbr uByqenubrx EaMr{ uepe-
Merrrrbrx aneag NU Ori u AE Aur ue o6napyxtunaror riaxoro-ura6o aauersoro

Lgr-,
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-3-



orJruqrfl or ctrertrpoB o6rrqrrux 3BeB[ Toro ]Re ctreltrpaJlr,]Ioro I{Jracca I'I ltJlacca

CBETII},TOCTII.
B eannroqeHl{e ilpl{rlotuy rny6onyro 6naroqapnocrr, A. A. Eoapuyry 3a

rpeAJr o }ItelrHylo re]Iy u pylto B oAcrB o rlpl{ BbIfIo JlHelrrrr'r pa 6oft,r.

I\,Iaii {963 t'.
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AltA,qEx(I4fl HAY}T CCCP

T{3 B E CT!7fT It P bI]U C }I O }:I A CT P O OI4 B I4AI ECT( O I1 O B C E P B A T O P I{1I
Tou XXXI, 1964 r.

cBoAHbrff IuTAnot cHopocTEru BpArqEHrdfl
2558 3BE3A

A. A, Bo,npuytt, fr" DI. Itontt"coo

flpr.rnogr.rtcx cro4nlrrt r(araJror cropocreii Bpaqeun.E 2558 alea4, cocrasfienrruft na
ocuoBe ony6ulttouauubrx AaEHLrx. Bce nefiusr,rnr,r u sin i cne4enr,r B crrcreMy A. Crette6a-
I{a. MeroAr,rfia peAynqrrr{ uaJroE(erJa n [2,3].1913 BBeBA rrMeror crrer{Tpanr,Erre HJlaccbr tr
crlcre]re MK, octanruue - rrper.rMytrIecrBerruo B cncreMe HD. Hara,nor Mo]RHo ccrrrarb
Aocrarorruo rroJrrrBrM AJr.fi BBeBA O5-G5 .npve 5T5.

A GENERAI, CATALOGUE OF ROTATIONAL VELOCITIES OF 2558 STARS,
by A. A. Boyarchuk and l, M. Kop1llou.- A gcncral cal"alogue of rolaLional velociLies
of 2558 sLars has been compilcd on tlre basis of prrblislred data. All the u sin i lalues
are reduced to the Slettebak system [2, 3]. The spectral classes of 1913 sLars are in tlrt'
MK system and of mosl of the others in the HD syslem. The catalogue is sufficiently com
plete for O5-G5 stars brighter than 5T5 .

1. Ocuonnr,re cBoficrBa Halr(Aoft BBeBnr,r r\roryr 6brrb AoBoJrbHo xopo[(]
otrr{caHbr TaItr.IMrr xapar{Tepr{cTI{HaM}I, HaK Macca, xuMrlsecHufi cocTaB, TeMue-
paTy]ra 1r paAr.ryc. Snas atlr xapaRTeprrcTr.rHr,r, Molr{Ho AocTaToqHo ToqHo yHa-
BaTb t\{ecTo BBeBAbr Ha Ar{arpar[]re cIIel{Tp - cBeTru\rocrb r{ oclroBHble lrapaMeT-
pbr e0 arrrrocsepr,r. .(ra uenoropbrx r{JraccoB SBeBA B HacTo.frrrlee Bperr.fl ]\[bI
IIMeeM BOSMOIr{HOCTD OIIeHT{T}, rrplr}repHlrft BOSpaCT I{a}r{AOfi BBeBALI I{ ee I{eCTO
B 3BOJITOqIIOHHLTX trOCJIeAOBaTeJIbHOCT.flX.

trIneerca, oAr'rano, erqe oAHa Ba)r(Harr xapar{Tepucrr{r{a BBeBAf,r, Horopatt
MOIHeT OHaSbIBaTb, Itan 3TO Br,I.ECHrreTC.S BCe 60Jree I,r 6oJree OTqeTJrrrBO, OIpOI\{-
HOe BJllrrrrlr{e Ha Br{yrpeHHroro crpyr{Typy 3BeBAr,r, Ha BecE, xoA ee sBOJrroqlrrl,
a TaKlr{e B sEaqrrTeJrbHoii cTerreHrr Jr r{a cocTorrHr.re caNrr,rx BepxHr.rx, Ha6IIoAac-
Mtrx cJIoeB aruoc(repr,r. Tanoli xapaHTepr,rcTr,rHofi fBJrJleTc.fl oceBoe Bpan{e}Ilre.
llsyueulrro BparqeHrrfl BBeBA craJrlr yAeJr.flT[, B nocJreAHee Bpei\{.fl BHaq]lTeJIbHoc
BHIIMiIHI4E.

,[,eno n rotrr, qro r{onre}rr Bparqe}r}rfl ocraerctr trocroflHubrl\{ B TeqeHr.re }'iceii
SBOJIrOqrrrr 3Be3Abr, ecJrrr llpeHe6pe.rr, troTepefi STofo ]\{orrerlTa 3a cceT r'rcTerrc-
Hr{.fl r}eqecTBa. ll-ocJreAHee rrpeAloJro}r{eHr.re AocTaToarHo Bepo.trTHo, rrocnoJlblty
y 6orrnurnncrBa BBeBA He rra6JrroAaerc.E r,rrlTeucrrBr{oro r,tcreseur.fl Beru,ecrl]a.
Ilpe4uononterrr{e o fiocrofrrcrBe yrJroBoro r\ror{eHra rroaBoJr.fler npoBeptrrb paa-
rlrrlHble rr,rtroreaDr o BoBMolnHoi,r anonroqnoHHori cB.rrarr rex r{Jrlr l{Hbrx rpytru
3Be3A, eCJIr,r lr3Be0Tlrbr r,rx cpeArlrre cnopocrlr Bpau{eHr4.fl r{ pa3}repbl. Sror uetog
Btreprlbre 6r,rn uplnrenen OrroM lr lplrncreiiuou [1] An.s nr,rasneHr.rfl BoBr{ox{}roii
aBoJrroqrroHnofi cnaar,r area4 B rnaBuoii trocJreAoBaTeJrr,HocTr.r c rr{ra}rraMI,I
cnenl'paJrbHofo r{Jracca F. OguaHo rxrrpo(orry r.rctroJrbsoBaHr{ro sTofo }reToAa
B BHA,III,ITETI,HOfi }IEPE IIPENflTCTBYET OTCYTCTBI,IE ]I3I\IEPEEI{I,IX CHOPOCTEfi BPtl.
qeHr,rfl y AocTaToqHo 6onr,ruoro ql,Icra 3Be3A. ]t nacronqe.r{y BpeMeHr.r olpeAe-
JreHrrn cltopocreii BparqeHr,rfl aneag paa6pocaHbr no 6orr,IuoMy KoJIIIqecrBy pa-
60r, .ar,ruo"ulreur,I paalrbu\,Irr MeroAaMr{ I,I c paaJrr{quori TosHocrt,Io, qro BecLMa
SaTpyAHtIeT ltx IICtrOJIbSOBaI{I,Ie.
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Hecnolr,Ho JIer HaBaA rtrr [2, 3] coctarurn cno4nr,rft HaraJIoI cxopocrefi
Rparrder{lrfl BBeAA, n nOtoprril BOmJII,I nCe Ouy6lnHOBa}IHbIe I( TOI\{y BpeI{eHI{ OII-

pe4e.neuun. CHopocru BpalqeHn.s 6lulr cne4ellbl B oAlly cl'Icrelvly II ycpeAI{eHLI

c cooTBeTcTByIOIqLIlIlI BecaMLI, XapaItTepIISyIoqI'IMI{ rotIHocTL OilpeAeIeHu's

c1opocreit opirqerrrr,. B [2, 3] tra ocrrosanIIl,I cocraBJIeIIHoro natanora 6rrlu
nparr(o pacc[rorpe]rbr rrer(oropbre oco6eHHocrrl paclpeAeJleHr{fl cHopocreii npa-

,{rrrrr, ,our4. flocHonrny B nocJreAHrre roAbr upo6neruanr, rge ueo6xoAlrMo BIra-

rrr4e cr(opocrer,i npaqenufl BBeBA, yAeJltreTc.fl Bce 6o,rtlure lr 6onr,ure BIII'IMaHIiIfl

(rt uplrrurepy ,*ociro"orr" r[ Teopr{rl pacmrlpeHl{fl crleltrpaJlr,rlbrx Jr]'IIIuii), ro
CTar{oBr,rTC.fl oqeBuAuoli r,r troTpe6flocTL B AocTaToqno IOJIHoM II oAHopoAHoM I{a.-

raJlore cHopocteit Bpalqenlra 3BeBA, HyAa BolIJIrr 6r,r uocre coorBeTcrByrorqefi
peAyltqllu II ycpeAlIeHII.fI tro Bo3MOIKI{OCTLI BCe IIMemqIIec.fl B }IacToflIl{ee BpeMr{

olpeAeJlellr,rrr aTnx cnopocreii. Co nperteuu cocraBrreHllfl nopBoro KaraJrora

opb-ro or(oJlo 5let.3i aro npeua.6iur ouy6nnnonau ptrA pa6or, B noropblx
1Jpr{BOAI{JIHC6 oIIpeAeJIeg1tlfl ?) sin I 4la paBJII,IrIHbIx- Ipy111r 3BSBA. B cnsalr

"-rrrnr 
r{araJror 6irn aauoso uepecMorper{, r{ B Hero 6brru BHeceHbI rrBr{erIeHI'LE

l.r AorroJrHer{r{.fl, BnJrroqaroqrre [o Boar{ox{}Iocrlr Bce oly6rI{HoBaI{HbIe Aa}I-
I{bIe O CI{OpOCT.EX BpaIrleHI{.rI II CtreI{TpaJIL}IbIX I(JIaCCaX SBeBA'

2. B ra6.l. t upnne4eua cBoAHa BCSX pa6or, rrctroJrbsoBarrHbrx nprr cocraB-
Jrelrr{r{ 0BOAHOTO r(aTaJrora.

Cle;Ia# IIeo6xoAI,INIbIe roflcHelll{tl I( ra6rlulle. B cto,n6qe 4 npunogurcs.o6.-
tqee qIIcJIo BBeBA, AJIfi Itoropllx B IlI{TllpyeMofi pa6oTe onpeAerlsfiucl 2 SiII i.
B cton6qe 5 orMesarorc.fl oco6eHuocrl{ uo46opa sBeBA. AJIrl onpeAeJIoI'II'ItI

u sin I (rpyuIa, ruII BBeBA II r. A.) ; IAe IIer ynaaanr'rii , ranr o6nsno 6panr'rcr, enea-

I{br raJrar(Tr{qecnoro [oJr.fi. B cro;r6qe ti 4aercr rruTepBaJr crler(rpaJlbHbrx r{Jrac-

coB l{ccJreAoBaBrrrr{xcrr BBeBA. B cro;r6qe 7 uaauanu re JrUHI{r{, rro r(oropbrM onpe-

AeJlrrJracb Beilr.IsuHa t; sin i. (Ecnlr Jrr{rrrrit r{ctroJlrraoBaJrocb MHoro, To olrll He

trepequcfltllorca.) B cro;r6qe B 4aetca AIIclepcI{fI I'IctroJIbsoBaHHbIx cneHrpo-
rpalrM I{ AJIIIHa BqJII.IrI, It Itoropoft OTI{oclITCrI AI{ctrepCI'Lfl (n C,lry'rae [pI{aN{eH-

HLIX cuel(rporpa{on). B cron6qe 9 coxpaulenuo xapaltrepl{syercrl cyrqllocrb
treTOAa o[peAeJIeIII,ItI zSinl uo xonrypal{ JIIIII].Ii'I: ((tuI'IpI'IHaD_- OilpeAeJIeHI4e

D sin I tro ilallepenuoii rrr{pr,rr{e Jrrrrrrrr,r A fu c nouoqr,ro nann6poBorlHblx saBu-

crrlrocTeli; <nriyatr,uo) - tsI,I3yaJrr,rbre oqeHltrr urrrpl{Hr,r Jtrrrtrrvt (a sin l) ua
otreKrporpaxrlrax nyreM cpaBHerrr{fl rrx c [rr,rprrllar,ru ,]Ilrnnir (asin l)AJLE craH-

AapTHbIx inea4 c ?, Sin l, r'IsnepennLIl\[II[O l(oHrypa['I JIIIHI'III;((ItoHTypLI) - otr-
po4errerrre asin I IIyTe[r cpaBHeHlIfl IIOpN{I{pOBaHIIOIO Ha6[IoAeEEorO I(oHTypa

.rrrlrr{r{lr c cepneii norrrypoB aroit xte Jrrrurrr{, BbrqI{cJleH}rr,rx AJrtI pa3JruqHblx

BrIaqeHLIiit asinl. B cron6rle t0 4aercn, IAe 3ro Hal',I yAaJlocb oIIeHI'Irb I{JII{

lpr{BoAI{Tc.E aBTopa}rrr, BepoflTlrafr orrru6na orlpeAeJleHlr.fr cltopocTlr D nil,lcen"

B cron6qe 1t npr.rno4lrrc.fl ycJIoBHLIft Bec, C ItoropblM ycIleAHrIJIIlcb oIIpeAeJIe-

ttrrf! ?) sin i n roft n,lu LrHoli pa6ore trocJre peAyltqr{r{ }tx H CTaHAapTHoft crrcTer{e

naTaJrora. Ccr,r,nnra ua pa6otrr AaIoTc.rI B cToJr6IIe 3. Itan y)fie orMeqaJroc[,
HaMr{paHee 12,}l,aa odnosnofi pn4 o sin I 6r,rra B3flra crcreua A. Cne:rte 6ara
[71 , i4, 16, 19], BnJrroqarcula.s sce6n otrpeAeJreHr.fl?rsinl4;rx6orrmoroql{c-
Jra BBeBA (855) n oArropoAHoii clrcrer{e r{ B rrrr{poxor{ LlHrepBaJre cleHrpaJrr,Hblx
nJraccoB or 05 Ao G0. Cnopoctn BpaIqelIII.E BBSBA B Drofr cl'IcreMe onpeAe-
J-I.flilucb Eau6oree rorrnr,IM rrg r{t{ercqr.rxc-g tueroAoB-tlo rtorrTypaM cleHTpaJrr,-

nnrx .irlrulrfi. Benu.rrar'Ibt orur.r6ox olpeAeJleHr{.g 2 sin z s erofi crrcTe}'Ie Ba-

BrrcflT oT caMofi BeilLrqLIIIrI ?rSin i, n ui ar-rasenL{fl CocTaBJIflIoT oT -20 ruatlcen

t\Itrr usin I (50 nwlcen!,o -75 n*Llcet Ail.n ?rsin'i >300 nnlcen 1751.
Mero4r.rxa CBeASHIT.E paBlutIHLIx pflAoB OnpeAeJIeHI{g 2l Sin I n CllCreuy

A. C.terre6ana, TaIt )Ite RaH n nrr6Op BSCOB npl{ yCpeAIIeHI{I{, oIIICaHLI B

12, 31.
3a OCuonuy6 CI{CTeilIy ctreltTpaJIE,HbIx I(JIacCOB 6rr.[a ns.sTa AByMepHa.s rt.lraO-

clr(lunaqna MK. Cnegenr{fl o ctreKTpaJrbr.rurx r(Jraccax BBeBA, r{r{ercrql{x onpeAe-
Jrerrr{.s asinz, 6pannct rra Muorr4x ucrorrHr.r(oB. Ec;ur clexTpaJrbHLIit HJIacc

3BeBABr rre otrpeAeJrflJrcfl B cr4cTeMe MK , r.rctroJrbBoBaJracb HJIaccI{{I{Raqlls HD '
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301

302
303

ll01r

30r-;

306

307

308
309

310

22470
22484
22614
226t5
22637

22780
22920

22928
22951"

23061

23089

23155
23{56
23157

23180
23L9{t

23230
2321+6

232t$

23288
23289
23302
23324

23326
23338
23351
23361

ZJJUJ
z,),) I ;)

23387
23388
2340t
23402
23408
23409
23410
23430

23441
23463
23464
23466
23478
23479
23480
23489

235t2

20 ]lri
t0 Tari

22 lNri
6 l'er

1r0 Per

sry32
4,40
7,1
6,s
7,4
5,58
5,52
3, t0
5,04

10,1

5,0
7,7
8,1t.

8,3
3,94
8,2
4,93
3,93
8,4
3,66

5,40
5,30
9,3
3 ,69
5,7
o9
8,8
4,4tt
9,s
8,2

5,09
8,9

7,8
4,67
8,1
4,02
8,3
8,1
8,06

5,7
D,J
8,r
8,8
5,36
6,5r
8,2
4,L8
7,4
8,5

A2 \/p
Ir8 V\v
A4 III
,.\.1+ I l I
Azr III
B6
Il8c
1]5 III
80,5 V
F9V

!'5,;\:
A2
A5V
A7V
81 III
A2
Il5
F5 II
A8V
KO IV
AO

]]7 IV
F5
Il7 IIIc
BBV
Am
F5
116 v
15v
A3

B7 IV
A2
ATV
A3
A3 IV
87 III
86 III
r\2 V
AO

AO

I]B V
B9V
K2
GO

Il3 V
83 IV
A3
BG IVe
A2V
AOV

4

8
2

2

2

t0

t0
t5

2

8

2

2

2

t6
2

4
28

2
/,

2
,1,4

,
t4

a

2

2
11

2

2

2
I
2
/1

2
2t

2
7

2

I

2

2

15

2
2

1.4

2
7

0

0
148

0
228

t74

150
(ts

40
oQ(

0
,165

1.97

75

0

130
0

100

188

0
0
0.

5U

360
1"20.

255:
62

0

3tt
312
3r3
314
315

316

31.7

318
319
320

321

324
325
326
at1

328
329
330

331
ar.)

JJJ

33lt
.l,li)
336
,9a

338
339
31r0

34t
342
6tt,t

J44
345
J4f)
.f4/
31r8

349
350

o Pel

6 For
! Pcr

6 Dri

16 Tau

t7 ifau
tB Tau

19 Tan

24 Eri

T Cam

20 Tau

29 Tau

23 Tau

21 Tau
22'Iarr

170
50

29
50

180
150
30
75.

160

75

181

267

0
0

,140

160
150
300

50
1.25

53
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351
DEO

JJJ

JJZl

355

356
4tr1

358
359
360

36t
362
363

364
365
366
Jh/
368

369

370

371,
aan

.l /,1

itl4

375

376

ot I

378
379

380

381

382

383
384
385

386

387

388
389
390

391

392
393

394t

395
396

397

398
399
400

2
2

I
2

2

2

2

7

t6
2

7

7

2

2

2
I
4
I

2
15

1.4

2

10
2
2

I
4
2

2

4

I
2

2

4
I
I
11

4
2

2

2

2

2

7

23

L7

1.7

2

23567

23568
23585

23607
23625
23628
23625

23630
23631

23632
23642
23643
23664

AJIJJ

2371tt
23763
2379r

23848

23850
238s2
23862
23863
23872
23873
23878
23886
23912

23913
23923
23924
23948
23950
23564
23985
24071
24072
24076

2413L
241"32

24178
24368
2438s

'24398

24432
24479

' 24504
24534

IrR t{63

24 Tau
rl Tau

HR tt72
27 Eri.

30 Tau

42 Per
27 Tau

28 Tau

28 trri

IIR I 19{

30 Eri
( Per

X Per

e?8
9,0
6,7
8,6
8,4
6, 36

7,8
7,4
2, 86

6,9
6,8
7,9
8,5
8,5
5,4
{, DD

7,0
8,6
5,03

5, t0
3, 80
7,9
5,2
8,3
7,6
6,5
5,04
8,1
9,5
6,9
6,0
8,3
7,5
6,0
6,8
5,38
5,42
4,86
7,0

5,73
9,1
7,9
7 ,16
5,49
2,8
7,02
4,87
5,34
var

GOV
A2
89,5 V
A2
AO

B2 \r
A4V
AO

BG IIIc
A2V
A1 V
AOV
r\3 \r
A2
IIJ

88V
1.3 v
A1 V
A8V
I_13 V
A2V
88 III
AO

I]B \TE

A7V
A2V
B9,5 V
A2
,A.3V
F3V
B9
89V
A2
A2V
88 III
A2V

AO

B8
AO

BTV
A5
AO

AO

B8
B1 Ib
B3 II
B8 Ve
86V
Bop

0

50

228
'75

0

150

100
139

2t0
0

228
2t

100
ttr

100

302
0

86
50
OJ

L[7
180

75
290
100

250
67

0

75
100

165

0

70
27
80

0
2t5

50

120
75

75

0
200

'1zo
105

300
130
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401

402
403
404
40s
406
407

408

409
41.0

411
412
413
1r1,4

415
416
417

41,8

419
420

421.

1t23

424
425
426
427

428
429
430

431
t+c/-

.1,1D

434

436
437

438
439
440

441.

4/Q
4LtO

445
446
447
448
449
1150

24546

24555
24587
24626
24640
2471.1

24760

24899

2451.2

25007,8

25202
25204
25267
25291
25340
25457
25450
25539
25558

' 25570

2560lt
'25621

25642
25823
25867

) 25940

' 25945
) 26322
t zozzg

26345

26356
26462
26574
2661"2

26630
26673
26690
26737
26764

' 26784

26846
269LL
26912
2696r' 27022

I 27045
27084

) 271-78

271.92

27Z9O

1r3 Per
32 Dri
JJ I'.I'I

151G Eri

s Per

( Per
49H Cep

HR 1238

l, Tau
36r Eri

35 Eri

v Tau

1r0 Tau

37 Tau

l, Per
lrL Tatt
!r Tau

lr8c Irer
174G ]dri

44 Ta:a

45 Tau
38o1 Eri

6 Hor
p Per

52 Par
46 Tau

39 Eri
48 Tau
p Tau

b1'Per
HR 1327

50ro Tau

51 Tau
bz Per

1 Dor

'ry474,95
4,76
5,tz
5 

'/t88,5
2,96
7rL
4,05
5,2
a, /D
var
4,69
5, 07

5,25
5,42
3,94
6, 70

o, JD

5,48

4,50
5 ,39
4,ao
5,27
5,29
4,03
5,57
5,55
5,45
6 ,62
5 ,39
5,7L
4,4'4
4,85
4,28
4,89
o,oi)
7,0
5,12
7 ,1,1"

5, 13

6,35
4,32
4,57
5,40
4,80
5,54
5 ,56
5,54
4,36

oa

F5V
G8 IIIs
B5
86 IV
B2v
AO

80,5 V
B9
o7f
F8, A2

F1

B3V
Aop
FO III
85V
l'6 Vs
ATV
B3
B3V
FO

K0 IIIs
16 IVw
89V
Aop
FO

Il3 Ve
FOV
[0
I]3 V
F2V
85V
FO

[2 II-III
FO

GO Ib
G0, r\5
F3V
F5 IV-V
A2
F5

I(3 III
II2 IV-V
83V
A2
G5 IIhv
Am
A5
A5
B3
T5V

8

4
7

4
15

2

I

2

1.7

4

4
8

t3
D

4
L7

4
4

,1,4

,

2
21.

1.1.

21+

L7

8
t7
2

L7

7

{0,
13
4

2'1.

10
\7

2
4
o

4
2

t7
IL
1.4

L7

3

2
3

.8

:30

(ts
35
35

r50
25

150

0

21.1

r0
140:
1"17

22
.f

160

ZJ
110

100
55

30

(ts
0

215
10
80

210
96

0
30

(so
320

<30
105

190
1t)

lzs
65
50

205
(so
lzo
(ao

90
B5

<20
60
97

{05
0

(00
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HD 
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,ru.oo,,,.

7

7

4

4

4
4
2

L7

2

4

5

2
2
2
7

2

t6
2

1.5

7

2

7

2

19

I
t9
4
2

19
15

4

t7
2

4
2
6

6

19

9

2

4
,
J

5

10
l2
r0
I
2
2

451

452
Z1J J

454
455
/r50

457

458
459
460

461

462
Z1t]J

46lt
465
4Ull

467

468
469
470

471
1t72

414
475
4lo
1r77

478
479
1r80

481
1182

lrBB

484t
1$5

486
487

488
489
490

1t97

492
493
494
1$5

496
497

498
4gg
500

27255

27309
27348
27371"

27376

27382
2i383
27396
27397
27429

27459
27524
2753r+

27561

2761.6

27651.

27657
277 49
27819
27820

27848
2786r
27901
27934
27946
27962
27971.

27991"

2802tt
28052

28100
2814s
28226
28292
2829lt
2830Ir
2g?)07

28319
28355
28363

28375
28406
28t*46

28485
28497

28527

28546
28556
28677
28749

53 Tau
56 Tau
51r Per

1 Tau

q Tau

53 Pcr
57 Tarr

58 Tau

212G r:,vi

6 'Iau
63 Tau

6462 Tau
66 Tan

4 trri
IIR 1385

x1 Tau
xz Tau

6863 Tau
I{R 1390

70 Tan
69u Tau

71 Tau

Tau
72az Tatt
Il R 12103

75 Tau
76 Tau
e Tau

O1 Tau
i O2 Tau

79 Tau b

44 Err

t Cam
B0 Tau

228G Eri.

81 Tau
83 'Iau
85 Tau
45 Bri

5T3e
5,32
5,10
3 ,86
3,59
5 ,06
6, 86
1r ,89
5,59
5 ,96
5,27
6, 88
6,7lt
6,74.
5,31
7 ,09
3, 93
5 ,68
lt,84
5,06

7,8
ro9

5,96
4, Jtl
5,42
lt r24

6,39
4,40
4,60

4,,92
5,41
5,7lt
5,29
5,97
3,63
4,,04
3,62
5,12
6,58

ll, 50
7,06
5,t2
5 ,70
5 ,90
1r,81t

5 
'1t9

5,1t9
6,04
4,97

B9 Vp
z\1p
GB III
I(0 IIIs
B9
Kt IIIu,
Ii.8 V
B6 III
FO

FO

FO

F5 I\/-V
F6 IV-V
F5 IV-V
A2 \r
GO

I(0 IIIs
Am
A7V
A2

F8
A1 V
tr2 I\/.-V
A7 \r
A7
A2 IV
I(t IIhv
]IB V
FO III-IV
F0v
G8 III
116 \/
Aur
K2 III
FO

KO III
K0 IIIs
A7 III
A5
]iB V
BB
116 V
BO III
A6
Bt Ve
,{7V
A5
p0

F2y
K3 II-III

0

43

<20
(m

40

<20
(so

20

90
110
o,
90
40

<30
1,75

(:o
(m
<30

52

90

(so
181

90
77

t2L
t8

(20:
(so

188

20t)

(ln
LJ;)

110

lzo:
1"t5

(ts
lzo:

7lt
11,1,

(so
19

(ro
103

9t
340
65
46
o,
90

(ts
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501

502
503
501+

505

506
507

508

509

510

1-r{ t
5t2
513
514
515
516
517

518
519
520

521
522
tro,

524
525
526
527
528
529
530

531

532
JJ.)
J6/1

535
536
Di"
538

539
540

541
542
543

544
545
546
5/+7

548
lt49
550

'ry164,75
5 ,50
4,tt6
t ,06
4,?'B
6 ,67
4,1.2
3,47
5,44

5 ,31
5,32
5,80
4,30
5,31
5,15
4,85
5, 35

3,98
5,02

5,37
5,25
4,oJ
4,52
5,08
5 ,35
5,92
5 ,35
5,43
4,L8
r ,D

5 ,35
5 ,10
4,38
3 ,3(
4, DD

5,12
6,96
5,04
3,78
1+,45

6,44
3,87
4,41.
5 ,15
4,74
6, L8

219
4,28
5,46

0

t{6
lzo:
{Zit
<20

4it
Dt

17it

91

(ts
135

135

90

102
75

127

60

<r5
40

LLO

2tt{)

174

50

138
1.10

240
70

86
200

(ts
,1,7',i

(.20
1.10

20
250
1,24,

(ao
<15

45

16t)

llD

tl4

145
100

20
(:tr
<15

105

28873
28910
29065
25094
29139

291.1+0

2922;t

25248
29305
29316

29317

29335
29375
29388
29391

29479
291tr,8

29499
29503
29573

29589
29722
29763
29875
,ooo,
30034
30076
30121

30210
3021,1

30338
30/t78
30504
30614
30652
30739
30780
30810
30831r

30836

31109
?tl201+

31.278

31.283

31295
31,327

3r398
31,421

3151.2

6 Cae
p Tau

[l.R 1452
58 Pcr
d Tau

88 Tau

v Eli
cr. Dor
2 Cam

3 Cam
49 Eri
89 Tau
90 Tau
51 Eri

Tau
Tau

53 llri

93 Tau
59 Per

94r Tau
ct Cae

0 Cae

56 ltrri
4, Cam

p Ilri
HR 1523

14 DOI
t Aur
q Cam

trts Ori
2n2 Ori
97r, Tan

2 Aur
3na Ori

ro Eri
8G Pic

8n5 Ori
7 Cam
6 Orig

1nL Ori

l Aur
9o2 Ori
62 Eri

83V
FOV
Kz+ II-III
K0, A3
K5 III
Am
F6 IV-V
82 III
A0 Vp
FO

K0 IIIs
87V
FO

A5V
A5
Am
A5V
FO

K2 III
A2

87 IV
AO

82V
F2v
F8V
A3
B2 Ve
A2
Am
B5 IV
K3 III
A3
I(4 II
09,5 Iao
F6 \rs
AOV
FO

F8V
K3 III
]]2 III
A9 IV
FO

82 III
A1 V
A3
Aop
82 lft
K3 II
K2 III
89 IV

4
t9
2

t0
2

L4

2

22

4
7

2

t4
2

19

7

7

t5
2
2
7

4
7

18
4
4
I

t0
7

I
L7

2
4

t4
1.4

6

l/t
5
,
2

3(

l7
4

22
1.4

7

t4
J

2
2
4
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551

Di),)

554
555

556
557

558
559

560

561

562
563

564
565

566

567

568

569

570

571

573
57lt
575
576

577

578
579
580

31.6tr1

31767

31910

31964
32045

32068, I
32249

32301
32309
OZJ+O

32537
32549
32630
32650
32667

32564
32977
32990

32991

33051r

33111

33204

33256
33262
33276
33328

33564

33641.

33802
33856
33902r

339/+9

33959
34078
34085
34203
34310

O4JJ4

344L1,

341152

34503
3451.1.

34559
34578
34656
34658
33748

/ror Aur
1Ono Ori

B Cam
e Aur

64 Eri
( Aur
rp Eri
r Tau

5G Lep
11 Cam

I Aur
11 Ori
t1 Aur

10C Lep

11 Pic
66 nri

106 l'riu
103'l'au
105 'I'au

74 Ort
B Eli

IrR 1670

. i6 Ori
68 Eri
( Dor

15 Ori
l, Eli

HIt 1684

19H Cam

p Aur
r Lep
P Ori
pr Lep
x Lep

14, Aul
AE Aur

B Ori
L8 Ori

2BG Lep

t6 Aur
1, Aur

t Ori

109 Tau
19 Aur

2l Ori

4ry59

tD

3,9
4,8s
3,94
4,81.

4,70
4,99

4,99
lt,65
3,28
5,38
5,55
5,41t
5,19
5,29
5,50
5 ,83
5,47
) ())

5,97
5,4,2

4,76
' lt,86

4, J4
5,rn
5,1

4,78
lt,49
4rD
3, 30

4,1t8
5,1,4
5,81
0,34
5 ,50
5,04

4,7
4,79
5,39
3 ,68
/,JO
5,2
5,16
6,71
5,1t5
6,3

581

582

583

58lt
585

586

587

588
589
590

59r
592

593

594t

595

596

597

598
599
600

58

IOV
Aop
Ill] \r
l\0p

F5
B9

]J2 V
L]2 \rc

A0v
K2 II
GO Ib
F0 Iap
r0 Iv
K0, 81
B2v
A7V
B9
82 Ve

1.0p

A3 III
Anr
Am
F5 Yrv
II7 V
F2 IV
I]2 IV
K5 III
F6 Vrv

Arn
BBV
K3 III
BB Vp
86V
A9V
09,5 Vp
B8 Ia
AO III
B9

I(3 III
G0 Yrv
B9p
85 III
]]5 IV
GB IIhv
A5 III
o7f
F5 II
81,5 V

T a 6 nu q a 2 (npogorxexue)

1.4

2

14

25

14

4
1.7

t9
21

t6

4
17
,
I
6
4

t4
t0
2
6

14
L4
2
I

1"7

1,1.

D

26

4
4

t0
1.7

l7
7

4
4

1.1.

7

1.7

10

81(tr
t5
qt
AO

183

4L

70

L3,1.

320
{65

25
29

150
47

214
0

28

'1.07

{00
220

2
1.2

7

1.7

5

2
24
t0
8
5

56
201

<30
zi)

0
0

48

(20:
0

8lt
{95

<15
0

{20
2a

0
JI
78

108

<15(ts
57

30
J;) '

<15
'i"5

90
82

270
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601

602
603
604
605

606

607

608
609
610

6tt
612
613
61"lt

615

616
617

618
619
620

621
622
623
624
625
626
627

628
629
630

631

632
633
63lt
635
636
637

638
6ll9
61t0

641
6lQ
643
644
645
646
647

648
6119

650

T a 6 n V\a 2 (npogonrxeune)

u siil i, natlcen

3rt759
34787
34816

34863
34959

34989

35007
35039
35079
35149

35186
35296
35299
35337
35369
35407
3541.0

3541.1.

35439
35468

'zb4g7
35502
35575
35588
35620

, 35633
35671
35708
35715
35730

35762
35777

35792
3591.2

35921"
36013
36079
36133
36136
36166

36167
,36267
36285
36351
36371
36392

,goaos

36430
36473

I 36486

p Aur
16 Catn
n Lep
v Lep

IIR T761

HR 1763

HR 176/+

22 Ori

23 Ori
6 Aur

111 Tau

8 Lep
29 Ori

HR i7B6
27 Ori
4 Ori

25rp1 Ori
1 Ori

B Tau

HR 1803
g Aur

115 Tau
tt4 Tau
30Q Ori

HR 1B2O

F Lep

HR 1833

31 Ori
32 Ori

HR TB4O

33 Ori
7, Aur

HR 1B4B

10 Lep
6 Ori

\ryD
5,25
4,29
5,29
6,2tt
5,78
5,48
4,65
6 ,91
4,99

5,1
5,47
5,17
4,2
6,15
5,3
3,1.2
4,93
1 ,70
1,78
B,O
7 ,,t

5,85
5,4
8,6
5,31
4,83

7 ,70

6,74
6,60
7,5
6,35
6,71
6,88

6,94
7,7
5,76

5,r
4,32
6,33
5,52
4,80
7,8
5 

'/+9
6,23
5,50
2,48

B5V
AO

80,5 IV
Il7 V
Il5p
BiV
83V
82 IV
83V
llt v
K4 III
IfS \rs
81 V
B2 IV
G8 IIIw
85V
I(0 IIhv
80,5 V
B1 Ve
]]2 III
87 III
B5V
83V
83V
K3p
BO,5 IV
B5V
R3V
B2IY
B5p

82V
R2v
83V
B2V
09,5 III
B1,5 V
GO IIi
t]2 v
t32 v
Rt ,5 \r
K5 III
85 IV
Bl,5 v
81,5 V
B3 Ia
B3V
B7 IV
Pt2 Y
AO

09,5 II

t7
4
7

t0
5

10

5

t8
5

15

2

4
5

17

2

5

2

13

t5
26

L7

5

5

5

2
J

t7
t7
t3
t0
t0
t0

5

t0
10
10
t0

5

5

10

2

t4
5

13
8

5

J

10
11

27

100

240
85

370

445

63

40
2t

|10
nne

lzot
25

30
21.

(ts
450

(.zo:
78

315
6L

62
290
,1.20

170
(rs

135

160

30
166

158

65
58

195

290
1.1

21+5

210
178

120:
190
210
58
trJ
45
80
38
60

168

N-t r/fl HD If aBBaHr'Ie frrs Sp Bco

59
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651

652

ti53

651t

655

b)b
6t\7

658
659

660

661

662
663
664
665

666

ob/
668
669

670

671
672
673

67 lt
675
676
677

678
679
680

681

682
683
684
685
686
687

688
689
690

691

692
693
654
695
696
697
698
699
700

3651 2

36576

3659i
:16629

366.1rG

36653
Jtlt) / .i

36695
36741
36777

36779
368i9
36822
36824
36861

36954
36959
36960
36981

37017

370i8
37021
37022
37023
37040
37042

.37043

37058
37061

3^)l I

37128
371,29

37t47
37202
37209
Q?D2E

37303
37350
37356
37 tilS

37468
37481.

37490
37495
37507

37619
37640
37708
37711
377 42

o Ori
120 Tau
I1 11 186 t

IIJl 1863

iJ Orr
c Lep

V\/ Ori

38,Oli
HIt 1873

121 Tau
37rp Ori

2u1 Ori

HR 1886

4tn164

5,50
5,30
/,o{
6,29
5,58
2, ti9
lr, Jl
6,85
tr 2.)

6 ,01
5,28
tj, oJ
6,59
3,66
7,9
5,58
4,67
B,/rS
U, D4

4,65
7,96
5,36
6,70
6,29
5,r7
2,90
l,J4

6 ,86
5,28

1,71
7 ,13
5,39
2,99
5,71
ti, 09

6,02,
3,81
ii,1
5,00

3,78
5,96
4,52

4,,88
9,6
8,7
7,7
4,87
1,78

BOV
B3e
ltl \i
Il2 \1

t),1 v

Ij3
lr'0 Ilr
BI \/
Tt2 V

Il3 \/
B3V
BO III
83V
o8f
83V
111 V
B0 Vp
Bt,5 V
81,5 V
R2 III
B2
oGp
Ill
B3

O9 Vp
09 III
82V
81 V
r0
B0 Ia
82V
A5
B2 \re
B2
81,5 V
BiV
It6 - G2 Ia
111,5 V
I]2 V
09,5 V
B1 V
B3 III
F2
Att IY
K
AO

AO

B3 IV
09,5 Ib

275

28
30

215
295

10
1B(J

198
12:l

200
L20

tro

175
100
180
50
42

153

158

95
170
100
115
150
127

tt9
30

170
70

90
70

']-.21t

310
70

130
250

0
JiJ

62

110
110
20lt

163
165
190
75

105

140

22

14
27

5

5

.)

10

10

7

5
'tl

16
5

2l
5

l?'
T7

I

5

22
5

t3
5

5
oe

2L

5

5

4

21

5

7

10
5
tr

5

4
5

22

7

5

22
4

1"7

c

L7

T7

126 Tau

6 Ori

1t2 Ori
BM Ori
O1 Ori
r) Ori B

02 Ori
l Ori

45c2 Ori
e OIi

122 '.t',a:o

( Tau

p Dor

125 Tau

o Ori

(D OIi
34y2C Col

49 Ori

a si[ i, r;ttlcex
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SplhuHD
| "u"'n"

701.

702
703

704
705

706

707

708
709

71,0

;11l4a
,1t 144

37756
al ll\)
37795
37807

37903
37984
381 04

38170

38393
38558
38622
38956
38666
38678
3871 0

38751

38771

38899

39003
39012r

39060
39220
39283
39291
39357
39364
39400
39587

39698
39746
35764
39777
110035

4011.1"

40136
/r0{83
/t021+B

1fi292

40312
40446
40535
1r0536

40657

40932
40967

4r040
4u.t7
/*t 161

IIR 1952 4ry21
6;20
4,9L
6,97
2,75
7,89
7,80
5,3
5,52
5 ,31

3,8
5 ,51
5,20'
4,60
5,20
3,67
5,27
5,1
2,20
4,92

4,2
4,52
3,94
5,26
4,92
5,32
4,52
3,9
5,1
4,62
5,89
l,t
4,89
6,54
3,9
4,9
3,77
2,07
5,54
5,30

2,7t
5,25
6,5
5, t0
4,8
4,1.9
4,97
5,17
4,63
6,51

B2 IV
B1 V
B2
R2
ll8 Vc
B2
Rl.,5 V
Kt IIhv
AO

B9

F6V
FO

Il2 \r
G8 IIII,
09,5 V
A3V

GB III
110,5 Ia
B9 IV
I(0 IIIs
A7V
A5 III
AO

AZp
B2 \r
AO III
GB III
K3 II
G0 Vs

R2V
]]1 II
85V
82V
I(0 IIIw
Il1 Ib
F0 \/
.{2 \rp
l'0
l'0 \/
139 IIIp
AO

F2 II
A5
]i2 III
Am
85 IV
BB III
82 Ia
o9

o Col

51 Oti
o Aur

42G Col

1 Lep
130 Tau
133 Tau

t Aur
p Col
'e I'ep

l2 Ori
132 Tau

z Ori
1.34, Tau

rr Aur
6 l)or
B Pic

3t Cam
( Aul

55 Oli
136 Tau

6 Lcp
56 Ori

x| ori
5 /Xi Urr

l, Col

6 ,,\ur'

t3f) Tau
ri l,ep

$ Arrr
o Col

42G Pic
O Aur

60 Ori
L NIon
2 I,Ion

LIR 2tt3
p Ori
3 X{on

64 Ori
6212 Ori

t5
5

8

5
11

5

5

2

I

4

11

L7

2
11

1.4

7

2

17

T7

711.

712

713
714
715
716
IlI
71,8

719
720

721,

722

tz4
725
726

728
729
730

731
732
,JJ
lJ4
,,);)
736

lJl
738
739

7/+0

741

7 1+4

7 ltb

140

747

748
749
750

2
4
4

1.1.

1.7

t9
2t
t0
2

L2

3

4
5

2

13

18

LI
11

4

'tl
7
11

7

2

2L

14
7

2S

10

u sit i, x"u,1cex

60

B7

155

151.

,f iJ

2t0
{r

tfi
ttj

0
40
70

<i5
r03
t2D

{10
<20

82
5

<-1i)
230
107

8/t
75

r60
35

0
( 20:

lZO:
LtrO

260
85
45

<15
132

0
15

77

0

.:))

25

<15
15

60
0

30
300

61



T a 6 r ilq a 2 (npogotrxculrc)

4
t4
I

7
)
2

17

L4
22

4
2

2

2
J

13
'tl
1.7

t0
4
2
4
c

4
7

7

10
L7

17
,

16
L7
2

4
4
4

1.4

94G Lep
BOG Col

751
752

753

754
755
756

757
758
759
760

761
762
763

764
765
766
767
768

'769
770

771

I lJ

774
775

776
777

778
779
780

781,

782
783
784
785
786
787
788
789

790

791
792
793

794
795
796

797

798
799
800

4t214
41335

41357

41398

415t1
41534
41597

41692
41655
41753

41841
41927

42088
42301
42303

42375
42400
42545
42560

42690

42818
42933
43039
43042
43078
431.07
tr3l53

43285
4:1378

tt3384

43386
464tlJ
18525

40lDo
43818
1r3905

43955
441.12

44402

44458
44708
44743
44769
44951
44950
45221
45348
45412
45542

45G Pic

40 Aur

17 Lep
72G Col

37 Cam

r} Lep
v Ori

36 Carn

45 Aw

7 Mon
( CMa

69 Ori
6 Ori

I{R 2205

221'l Carn
6 Pic
x Aur

71 Oli

v Dor
7212 Ori

73 Ori

2 Lyn
I Genr

74 Oti
IIR 221t/t

sry76
5,24
5,31
7 ,45
5,04
5,64
5,5
trun

4,O l
/t,40

5,50
5,5
7,40
5,46
5,48
7,8
6 ,86
4,92
1r,35

5,09

4,7
4,84
4,5
5,18
8,6
5,21
5,28
5,36
6, 01r

4,42

6,26
5,1.1.
lt,99
5,29
8,1
7 ,03
5,41
5,31
5, t3
3,70

5,49
5,5
1 ,99
4,48
5,5
var

-0, Ivar
lt,75

AO

82 Ve
A3
82 Ib
cA2e
83 IY
G8 IIhv
85 IV
A1 V
83V
A2
K2 II-III
o6f
AO IV
AO

81 II
85 II
85V
83V
82V
AOV
B1
GB IIIw
F6 Vs
BO IV
BBV
87V
B9 II-IV
B5e
A2V
B3 Iab
F5 IV-Vrv
B8V
A2
BO,5 III
BO II
F5 III
82V
82v
82,5 V
81 Ve
I(4 III
Bi II-III
A5 IV
K3 III
G5p
AO

FB Iab
F8
B6 IIIe

0
395

4L

85

93

1t7
(.20:

15

2t0
40

(ls
310

246
70

lzct
305

28

308
270

(.zo:
(.zo
135

100
85
31

250
22

<120

1,7

257

70
95
t9
88

155

30

290
(.zo:

a8
100

120:
21,4

' 210
;0

0; 215
I

I

D

t3
10

7

D

8

17
17

J

5 Lyn
B CI,IA
8 nlon

HR 2305
T Mon
v Pic
o Car
T Aur
v Gem

62t

I

lu 
sLIl L, );"l/cen
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80r
802
803

804

805
806
807

abs
809
810

811

8\2
813
pL4
815

816
817

818
819

820

821
822
82?,

824
825
826
827

828
825
830

831

832
833

834
835
836
dJ/
838
839
840

841
842
843
844
845
846
847

848
849
850

45546
1 45725

45727
45813

45871

45995
46052

46056
46089
46149

46150
46184
46223
46273
46300
46328
46487

46547

46553
46933

46966
47054
47 r00
47105
47129A
471298
4717lt
47205
47240
47306

47432
47442
47667

, 47670
47839
47914

', 48ogt
48099A
4809911

48250

48275
48329
48432
48433

48434

'48682
48737

i 48781

i aaszs
l

I

10 IVIon-
111 X(on

tt2 lVlon

I, CMA

36G CNIa

4ry58

4,6
5,4
4,48
5,80
6,t2
5 ,98
7 ,96
5,08
7,66

6 ,80
D,J
7 ,t4
5,32
4,50
4,35
5,02
5,70
5,05
4,5/t

5,48
5,28
t ,93
6,06

5,0
4,2
6, t6
4,44

6, t3
4,t
5,1
3,18
4, 68

5,1.1+

6,20

4,89

7,8
3,1
5,6
4,7
9,3
5, 78
5,3
3,4
5,4
5,04

82V
83 IVe
Il3 Ve
B5
B3
82 Ve
AO

O8c
A./+ Y
o8
o6
K3 III
o5
F2
AO Ib
B0,5 IV
B6V
B3
89,5 V
AOV
OB

B9e
I]8 III
AO IV
oBi
o9
K3 III
I(t IVs
81 Ib
AO

o9,5 II
I(1 IIIs
K2 II
BB III
o7f
K5 III
A2V
o6

A2

o8
GB Ib
K0 IIIw
KT III
09 III
BO III
G0 Vs
F5 I\TS

I(1 IIIs
83 IV

t7
o

t7
4
2

10
4
3

7

,)

2
2
4

t3
2
7

10
10

4
2
2

t0
6

18
2

13

105

400
350

136
\.
320
68

160

134
85

HR 2379

16G Pup
13 Mon
E, CMA

47G CMa
49 Aur
5(2 CMa

10
,

10
4

24
t2
,14

4

7
,
J

4
25
10
10
,
,
J

4

t0

1.40

lzo:
140
131
18

30t)

4D

tB0
150

95

70
190
26

110

130
(ls
(tr

135

0

105
(ts
(ts

205
86

(ts
1.LL

90
75

187

135
(:ts
(.zo:
(.20:
200:
70

0

B3

'(.zo:
l2r

l
I

52tP3 Aur
1 Gem

50tP2 Aur
7v CNIa

llG Car

8vB CtrIa
HR 2450

V PUP

S llon
55rP1 Aur

26 Gem

12 Lyn

e Gem
t3 Lyn
30 Gem

BD + 0"576

56tp5 Aur
I Gem

57tpo Aur
42 Cam

t'f

u sin i, tt.ttlcen
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I

l 
r SIn z, ri.r(,/cerc

4
14
4

10
7

10

2

2
,
4

851

852
853

851r

855

856

857

858
859
860

861

862
863

864
865

866

867

868
869

870

87i
u72
873

874
875

876
877

878
879

880

88l
882
883
884
885

886
887

888
889
890

891

892
893

894
895
896

897

898
899
900

48915

49048
49147

4916i
49229

49293
493110

45s20
49591
49618

1r9662

t$878
49908
50019
5A223

502l+t

50522
50635
50707
50747

50778
50877

50973
51199
t,t oo,

51309
5t557
51733
52018
52089

52092
52266
52497

52670
529i8
52960
s2973
53138
53244
53704

538f 1

53974
541t8
54309
54605
s4662
547 L6

54719
548r0
54893

O CI,IA

17 \{on
11 CI{a
tB trIon
1r3 Cam

58tp? Aur
31G Pup

14 )i,,S,n

24IJ Cam
36 Gem
O Gem

38G lrup
a Pic

i5 Lyrr
38 Gcm
J 5 Ctr,IA

O CI\,IA

92o1 (llla
16 l-yn
19 ClIa

r Ctr,Ia

r, Vol
102G C.\,Ia
,IOSG CtrIA

e Ctr'Ia

49G I'up

co Ccru

19 llou
IIR 2649

( Gem
24o2 CI,Ia

1 cl'Ia
5BG Pup

61G Pup

27G Car
r22G CXla

6 CNIa

63 Aur
T Gem

20 Mon
67G Pup

-1r1.58
5 ,30
5,54
5,0
5,19
4,8
5,13
tro

5,25
5,44

5,29
4,9

3,64
5,05
3,30
4,54,
4,70
1r, 66

4,,:i
1+,1.

1r ,80
4,62
5,26
4,3C
5,52
5,43
5,66
1 ,63

5,07
6,97
5,21
5, B0

4,89
J,i)
var
3,12
1r,07

5,26

5,1,2
5,28
5, 30
5,75
I ,98
6,20
5,1
l+,5

5,r
4,85

.,\1 V
A'
AO

K1r III
B8
K0.IIIs
IJ7 IV
K3 III
89 IV
F5, A2

u6v
K1r III
A"2V
A3 IIIe
ti5 v
A5 III
G5 III-IV
I0 Vp
J]1 IV
^42

I(4 III
K3 Iab
Lzy
l'5
83 II-III
]]3 II
}]6 IV
F5
B3
I]1 II
B5
09v
G5 II
tf,l

81 V
K3 IIi
F5 IIIp
R3 Ia
1]8 II
A5m

A2
BO,5 IV
Aop
Bt Ve
FB Ia
o6f
Kzr II-III
K2 III
K0 IIIw
B3

18

2

2

4

2
,I J

2

4
4

'tl
2

17

4
4

10

Llt
t2

7

2
L

Ilt
4
4

17
11

4
11

4

7

4
t7
2

27

17

4

64

0
254
1.77

(.zo:
315

(:ts
182

(.20,
t70
27

150

<r5
r65
140

0

llt5
<25

1:19

69

72

(zo:
20

210
'1,1;)

z'10

oi)

1,27

94t

123
1t0

58
1,70

0
290

20
95

<r5
<15
(z0:

0

t(

c9tr

<20
67

D((

(.20
42
OZ

19

89
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901

902
903

904
905

906

907

908
909
910

911

912
913

9t4
915

916
917

918
919
920

921
oD

923
921t

925

926

s27

928
929
930

931

932
933
934
935

936
937

938
939
9t*0

941,

9t2
91t3

s44
945
946
947

91r8

s49
950

55057

55185
55280
55719

55879
56011+

56022

56139
56169
56342

56405
56537
56779
56986
5?060
57061

57150
57219
57240
s7264

57623
57669
57682
57727
57821
57917

58142
58187
58207

58286

58345
58350
58367
58715
58728
58855
58923
58946
58572
58978

59037
59148
55294
59612
59635
59881
60107
60179
60178
60318

FO

AO IV
K2 III
A2
BO IV
B4 Ve
Aop
B3 Ve
A3 III-IV
B5

A2
43V
B3
FO IV
07f
09 IIIe
ts3 Ve
83V
A2
K0 IIIw
F8 I-II
KO III
09v
G8 IIIw
B8
B9
AI IV
A4 III
K0 IIIw
B3

B3 Ve
85 Ia
G8 IIIs
BB Ve
F5 IV-Vs
F6 Vs
A5
TOV
K3 III
R0 IVc
.4.6V
I(2 IiI
K2 III
A5 Ib
83 III
A5
Atv
A1 V
Am
K0 Iihv

138

1,7 4

1zo:
65

60
1"77

45
130

242

0

160

157

129
r20
L4t
r10
278
121
,e

(ts
0

(.20:
20

(.zo:
105

28
t4

176
I

28

35
lt$

. <15
260
40

lzo:
70

6B

{ts
260

21tB

(.rs
lzr::

38

122
2t5

0
29

lzo:

21 Mon
6 Mon

18 Lyn
70G Pup

5ry40
4,09
5,4
5,4
5, 99

4, 66

5,04
3 ,83
4 ,80
5,31

5,39
3,65
5 ,01
3,51
4,90
4,40
4, 68
5,11
5,24
5,3

4,02
5,5
6,17
5,2
4,87
5, 50
4,45
5,31
3,9
5,47

5,33
2,42
5,L
3 ,09
5,2
5 ,36
5,34
4,18
4,5
5,48

5,04
5,1
4,9
4 ,80
5,4t
5,26
5,07
1 ,99
2,8
5,6

4
L7

2

4
,l

21.

4
t7
L7

4

4
2

t0
2
7

4
1.7

7

10

4

27 CMa
72G Pup

ro CNIa
HR 2751

l, Gem
BOG Pup

6 Gem
29 CMa

30t CMa
B3ul Pup
84oz Pup
87G Pup

65 Aur
6 Vol

66 Aur

57 Gern
160G CMa
40G Car

21 Lyn
1 CMi
u Gem

163G Cr,ra

t65G CX{a

q CMa
e Ctr4i
(3.CI{i

63 Gern
22 Lyrt

11 ClIi
p Gem

t CilIi
177G CNIa

61r Gem
65 Gern
6 CI,Ii

97G Pup
9BG Pup
761 CtrIi
68 Gctn
cr GcmA
o Cern B

IlR 2896

7

L7

4

17

25
4
4

4
2

t4
4
o
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J
o

7
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2
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7

2
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1.4

4
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I

25
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951

952
953

954
955

956
9'o7

958

959

960

961

s62
963

964
965

966
967

968
969
970

971
s72
973
974
975

976

977

978
979
980

981

982
983
984
985

986

987

988
989

990

991

992
993
994
995
996

997

998
999

1000

60522
60532
60606

60848
60855
60863

61064
61110
61330
61347

61421
61429
6t497
61555
61556
61715
61831

61925
6r931
62044

62226
62285
62345
62509
62623
62721
62832
62952
63336
63465

63578
63922
63975
64096
64145
64379
64486
64503
64648
64740

64760
64802
65228
65345
65456
65460
65551

65575
65695
65810

4n2
4,52
5,5r
7,7
5,68
4,55
5,t7
4,92
4,62
8,3

0,48
4,64
4, 96
4,50
4,62
5,65
4,61
4,1
5,28
4,J
5,48
5,6
J,O
l,r
4,1.0

5,30
5,11

5,11

5,26
4,25
5,1,1
l(

4,99
5,02
5, 33
4,53
5, 36

4,86

4,32
5,41.
4,4
5,5
4,85
5,42
5, t0
3, 60
5,2
4,64

{20:
0

296

385
240
290
20

94
78

120

0
400
185

65
105

20
8B

<ts
D'<

25

9B

{20
8

<15
70

<15
263
It3
48
52

147

22
t3

<15
156

0
32

219
88

274

2t0
78
21

{20:
0

142

0
100

(20
207

I

I uGem
| 108 Pup

I tts l,up
I

I e. ]! on

Ittsc pop

I zs ltoo
I oGcm
I tzz prp

I

I aCMi
Itzgc pup

I z+ ry"
1kl133 Pup
lk'z133 Pup

I t+z vup
I 143 Pup

I oMon

I

I oGem

| 150 Pup
I z6 c"*
I xG"-
I Pt.*
| 157 Pup
j at cen
I 11 CX,Ii

I toz e,rp

I serp
| 185 Pup

I taz nup
I too eup
I g curi
I eeup
I qGem
I zzz v,ap

I

l2t4G Pq
I 85 G"*
lztoc erp
jzrac erp
1217G Pup

I tt t"p
I 1z* clti
lzzsc n,rp
lzztc v,tp
lzzac eup
I xCar
I 27 Mott

lzezc erp
i

K5 III
F7 IV
B5e

08 Ve
B2 IVe
B8
15 IIhv
F3 III
88V
09 Ib
!'5 IV - Vs
Il8
A.3 III
BB
B3
F5p
B3
K0 IIIw
AO

K1 IIIs
B2
K5 III
G8 IIIs
K0 IIIw
A2 Iabe
K5 III
A1 V
I'0
F5
B3

81 V'
BO,5 III
B8
Gl Vs
A3V
F5V
AO

B3
89,5 V
B3

81 Ib
B3
F8 II
K0 IIhv
A2y
DDDd

B3
82 IV
K2 III
A.3V

2

4
4

J

4
8

1.4

4
D

21.

11

13

4
4
4
4
2
4
4

4
2

10
,
I

2
7

4
,)

4

4
4
4
2

1.7

4
7

4
7

4

4
4

1,1

2
4
4
4
4
2
J
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65818

6be25
65953

66141
66216
6659(
66624
66664
66811

67006

67228
67447

67456 l

67523

67536
67594

682{6
68243
68257

68290
68312
68324
68456
68520
68601
68930
68980
69081

69144

65267

69863
69897
70060

702t2
70556
70930
7101t6

71,115

71,155

71243
75297
71369
71459
71510
7r935
72037
72108
72t27
7231.0

V Pup
23urG Pup

28 trIon
I{R 3145

1 Gcm
779 Car

B Cnc
( Pup

27 Lyn
P Cnc

55 Cam
252G Pup

p I'up

29( NIon
16 Pup
7G Vcl
T1 VEI
(1 Cnc

t9 Pup
tG Hya

tOG Vel
82G Car B

e Vol
268G Pup

29 Lyn

276G Pup
15G Vel

B Cnc
84G Car

{ Cnc
289G Pup

31 Lyn
295G PuP
26G Vel

*1 Vol
I{R 3306

c Hya
c[ Cha
2 Hya
o UMa

309G Pup
2BG Vel
30G Vel

2 UMa
33G Vel
34G Vel
9G Pyx

Blp
FO

K4 III
K2 III
K2 II
83 IV
B9
AO IV
o5f
A2v
G2 IVs
G8 II
A3
F6 II
B3
G2 Ib
85V
B3
B3
tr'8

K0 IIIrv
GB IIIS
B3
F5
B5 III
A3
A5
B3p
Il3
B3

K4 III
A2
F6 Vw
A7 III
K5 III
B3
B1 V
B9
GB II
A0v
F6 IV
A5
G2 II _ III
B3
B3
FO

AO
B5
B5
AO

4ry50 4
11

2

2

2

4
4

J

L7

t00t
{002
1003

1004
1005

1006
1007

1008
1009

t0t0
t0{1
LOT2

t0t3
\01lt
t0t5
t0t6
1.017

1018
1019
1020

1"021

1022
1.023

1024
1025
1.026

1027

rc28
1029
1030

1031

1032
{033
1034
1035
1036
1037

1038
1039
101]o

1041
1.A42

1043
t044
1045
1,046

1047

1048
1049

1050

5,20
4,9
4,6
<o

4,56
5,55
5,11.
ara

4,87

5,5
5,6
5,25
2, 88
6,42
4,41.
3,34
5, {6
4,79
5,6

4,8
5,6
5,40
4,80
4,34
4,87
5,52
4,77
5,12
5,28

5,26
5 ,16
4,43
4,4
5,17
4,90
5,44
5,3
3 ,95
4,08
5,41.
3,47
5,30
5,23
5,12
5,39
5,52
6,66
5,38

2
4
4
4
ti

4
J

4
4
4

2

4
6

4
2
4
4
4
2

L7

4
7

20

4
4
4
t
tl

4
4

2

2

4

JJ

4

1.4

L7

4
4
4

180
123

{20:
{20:
{20:

0
98

174
195

170

(20:
(20:

0
16

290

<t5
r90
192
158

0

<15
{2A:

168

0
0
0

124
'1ht)

208
Jt)

<15
96
0

LO7 
,

{.20:
70

165
48

(20:
127

0
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25
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38
65
67
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1051

1.052

1053
{054
1055

r056
1057
1058

1059
1060

1061

1.062

1063
1,064

1065

1066
7067
1068
1069
1070

7071,

1072
1073
1074
1075
1076
,1,077

t078
tr 079
{080

1081
{082
1083
1084
1085
1086
1087

1088
1089
1 090

t09t
1092
t 093
,i.094

I 095
.[096

1097
1098
1 099

t10a

72779

72846
72942
73045
73081

73108
73161

7317 4

73175
73210
7?)262

73345
73390
73397
73429
73430
73445
73450

73471.

73476
73495
7357 4
73575
73576
73597
73598
73616

73617

736r8
73619
73634
73640

73641
73663
/ JOO)

73709
73710

73717

73729
73730
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FI aaeaEtle

35 Cnc

BD+1
KW 155

4n2 UMa

6 Hya

95G Car

o Hya

n Pyx

38 Cnc

D+20"2161

48G \zol

BD+20'21
BD+19"2074
BD+20"189{
BDa20"2'I
lBD420"21

8D420"21

40 Clc
39 Cnc

I]R 3428

GO III
A5
A4
Am
li6
F6
F6
K2 III
FO

Am
FO

A5
A0v
FO

B3
F4
F5
A9
A9
A9

K2 III
FO

AO

A5
]iO III
A7
F6
KO III
II2
F2

F5
Am
Am
A9 I-II
F6
1,-6

F6
F6
F6
F6

I.'7

II6
A1
KO III
Am
KO III
r\m
A9
F2
Arn

Bec 
l, "inr, ^n4"r*

B5

r20

<45
<45
<45
<4s
<4D
<15

135

50

90

<45
263
80

L77

100
'1to
<45

220
90

<15
<45
200

50
r65
21.5

<45
<45

130

80

130
60

r20
0

<45
<45
<45
<4s
<45
<4s
<45
<45
<45

0

<45
<45
<4s
(180)
(220)

<45

Spltutt

6T55

8,3
8,2
8,52
9,9
9,2

4,8
9,1
8,3

8,20
6,70
4,1.8
8,6
5,40
8,85
9,5
8,7
8,1
8,58

4,6
6, 50
5,20
8,1
6, 68

7,8
9,2
6,68
9,5

9,6
6,94
7 ,[5
4,13
10, t
9,0
9,3
9,3
9,5
9,4
8,0
9,3
8,9
6,48
8,7
6,40
7 ,40
6,85
9,1
8,7

6B

2
2

2
2

2

2

2

2
2

2

2

2
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2

4
2
2
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2
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2
2
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2
2
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2
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1101

1102
I 103

1t04
I 105

1106

LLOT

{108
tt09
1.1"1"0

1 LL|
LLL2
1LL3
LL|4
I 1r5
1116
111,7

tt{8
I tr9
Lt20

1L21.

LL22
1,1,23

LL24
1125
7126
1.127

1.1.28

1129
1130

t 13r
tL32
tt33
1.1.3tt

1135

1t 36
,!,L37

1{38
1 139

LL40

1.141.

1"1.42

1"t43
1L44
L1.45

LL46
1L47
1"1"48

14,49

tt50

-)nrt

73785
73798
73818
7381 I
73840
73851+

73872
73890

739?)7

7357 4
73993
73594

74028
74050
74058
7 4067

7 4137

74180
7 4186
7 4Lg5
741,96

7 4198
74272
74280
7 437r
I4J ID

74395

74405
74442
74455
74560
74575
74739
7 4753
74874
7 4918
74988

75063
75137
- tci,

75416
75506
75710
7582L
761i3
761,43

76219

61'32

8,0
6,72
8,9
9,5
6,75
5,3
9,5
8,8
8,6

8,9
6, 98
9,2
9,8
9,5
7,90
8, 00
9,5
5,17
5,1.

4,06
I ,30
3,68
5,73
4,lJ
4,85
4,32

4,42
4,70

5,26
4,1
5,48
5 ,04
3, 70
4,2
5, t9
3,48
4,5

4,0s
4,42
5, t9
5,62
(D

5,02
4,89
5,70
5,41
5,5

<45
110
175,

LL5'

70,

BO

{20:
<4s

tlD

50

85,

<45
(r30),

40'

4r5
215

95
70
0

(20::
40

<4s,
o

95
0

130

45
tt5

<15
76

<15
285

o
0

<20;
285

0

<15
190

0
155

13
300

<15
75
65
20

ro4
(20:

4Ie Crc

42 Cnc

6 Hya

BD-t t9"2054

Am
A9
A9 III
TO

Arn
A6
K4 III
r5
A5
A7

F4
KO III
v2
r5
F6
A9
A9
F3
B9
Kt IIIs
F2 Ia
FB
83V
B5
,A.1 V
A3
83V
B5
BT III
G2 Ib
AO

K0 IIhv
B3
B5
R2 II
G8 II
B2
GO III-IV
G8 IIhv
AO

AO

AOV
B9
89 IV
K0 IIhv
AO
BO

B8
115

G8 II-IIIs

2
2

2

2

2
2

2
2

2

2

2

2
2

2

2

2

2
2

4
2

50G Vel
9 Hya

53G Vel

o Vel
55G Vel

1 Cnc
58G Vcl

1 I-Iya
59G Vel
99G Car

31 NIon

r') Vol
6 Cnc

60G Vcl
62G Vel

c Pyx
r Cnc

62G Vcl
e Hya

12 IIya

| 6lG Hva
I 66G Vcl

I psvn
| 67G Hva
I 11 Cha

| :s r,vn
I zoc v..t
I zsc vnt
I toac co.
I asc vot
I ssp, cr.
I

4
2
4
4
7

2
4

t9
2
I

4
,
J

4
,1,7

4
7

4
t4
/i.4

4
L7

7

4
2
4
11

4
4
2
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,11.5t

11.52

1153
1.154

11 55

tt56
1157

t 158

1159
1160

1.161

1.162

1163
1"1.64

1t 65

1166
tL67
t 168

1169

1.1.70

LLTI
1 172
7173
tt74
7t75
7176
1177

tL?8
1179
1180

1t 8t
tL82
t{83
1184
1185
1186
11,87

1188
1189

1190

L19L
t1.92

1193
1L94
1{ 95

1196
L'1,97

tt98
1199
1200

76294
76360
76398

76483
76543
76582
76644
76756
76805
76932

76943
77002
771.40

77258
77327
77350
77370
77475
77653
77800

77912
77996
78045
78154
?8209
'78235

78316
78362,3
78515
78556

78764
78791
78922
79028
79158
79186
75351.

79354
79416

,79439

79447
79465

,79735
'79897
79910
79931
75940
80007
80081
80404

€ Hya
8zrG Vel

59 Cnc
6 Pyx

62o1 Cnc

63o2 Cnc
r Utr'Ia
o Cnc

SBG Vcl
Sd

t0 UtrItl
109G Car
90G Vel
9tG Vel

z UI'Ia
v Cnc

ilOG Car
93G Vel
91rG Vel
11o1 Uil'Ia

HR 3612
or Hya
q Vol

13o2 UNIa
15 Ul{a
T Cnc
x Cnc
t UNIa
g Unc

t9 FIya

115G Car
116G Car

e Pyx
16 UlIa
36 Lyn

t03G Vel
117G Car

17 Utr4a

18 Ul{a

O tlya

( Oct
23 Hya
24 Hya

B Car
38 Lyn
l Car

KO III
A5
A3
A3V
A3
A5
A7V
A5m
Il5
F5

Ir5 Vrv
83 iV
FO III
F8 IV
AO

B9p
FO

B5
B9
K5 III
G8 Ib-II
K2 II - III
A5 III
F7 IV-Vs
Am
GB IIIw
88 IIIp
A7rn, F5
I(0 IIIs
B8

B3e
F6 II-III
A3
F8
B8
B5
82 IV
K5 III
B8
A5V
B3 IV
A0v
B5 Vn
FO III
K2 III
B9
]i5 III
AO III
A3V
FO Ib

3ry2
5,32
5,48
5,0
5,16
5,Stt
3,[2
4,27
4,77

4, 09

5,08
5,22
4,42
3,68
5,45
5,L7
5,04
5,42
5,5
4,8
5,5
4,L8
4,87
4,54
5 ,38
5,L4
4,74
5,3
5,50

4,86
4,50
5,56
5,23
5, 30
4,96
3,56
5,6
5,74
4,86

4,4,8
3,84
5,15
5,38
5,6
5,54
4,70
1,8
3,82
,,

2

4
7

4
4
4

21.

L7

4
5

[7

4
4

7

4
4
11

2

2

2

4
L4
L7

2
8

18
2
D

4
4
4
7

4
4
2

4
4.7

4
L7

4
11

2

3
4
4

1,7

4

<t5
9B

157

8B

86

99

'1.42

71t

0
0

oi.

0
58

0
247

D'

62
0

0

{20:
{20:
{20:

26
0

38

{20
1t
10

<r5
135

110

57

126
0

27

0

{20:
385
178

0

91

200
80

.,/)O'
75

,,20

195

187

o
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L201.

1202
1"203

t204
1205

1206
1.207

1208

1209

121.0

1"2!.1.

1.212

1.2t3
tzL4
1.21.5

L21,6

1.217

1.218

1.219

1220

L22L

1222
,1.223

1224
1225
1226
1227

1.228

1"229

1230

L23L ,

1232
,1.233

123/t
123'l
1,236

1237

L23B

1239
,1.240

1241.

1242
1243
1244
1245
1.246

1247

1248
1249
1250

80499
80586
80671

80951
81146
81151

81188
81"497

81809

81817

81848
81937
81997
82210

82308
82328
82381

82395
82434
82446

82554
82621
82635
82734
82885
83058
83183
83240
83287
83425

83446
83506
83618
8375tt
83805
83808
83944
83953
83979
841.21

84441.

8446t
8tt737

84816
84999
851,23,4
85235
85355
85376
85444
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u gitri, t;,*lcen

( Cha

I Leo

15 Ll\{i

U UMA
1) Car
q UMa

22 Leo
39u1 Hya

G8 IIIsr
GB III - IVs
F2
AO

K2 III
A2
B2 IV
K3 III
G2 Vs
K3 III
B5
FO IV
Ii6 Vw
G5 IVs
F5 III
F6 IVrv
K3 III
K0 IIIw
F2 III
A'3 III
F2p
A2V
GB IIIS
K0 IIhv
G8 IV_V
B3
B5
Kt IIIrv
A5
K3 III
A5
K0 IIIs
K3 III
B5V
G8 IIhv
I'5, A3
B9
B5e
B3
A2

G0 IIp
A0v
G2 Vs
82 Vn
F2 IV
A9 II
A2
B8
A5V
G8 IIIs

26 Hya
27 llya

x Leo

x Vel
o l{ya

HIt 3750

l II Dra

23 UMa
3tt1 Hya

24 UNIa
I Lco
O UI{a
6 Leo

I Leo

Q Vet
rz Hya
t Cha

26 UMa
10 LMi

HR 3808
Ii LT,Ii

10 Leo
42 Lyr.
2 Sex

27 UMa
r, FIya
x HYa

tB Lytt
o Leo

5,10

5,0
5,44
5,43
lt,7
5,66
2,63
2,0
5,6
,1rb

,1 , rD

4,78
4,7
4,5
3,26
5,5
5,2
3,61t
1r, 50

5,44
4,65
4,8
5,0
5,6
5, t6
4,20
5,4
5,24
4,9
4,49
5,6
4,1.

4,96
5,6
3,76
4,67
4, 68

5,24
5,36

3,Lz
5,71
5,3
5,68
3,89
3,0
4,54
5,26
o, J.f
4,3

(20
{20

0
0

{20

i0
<15
<15
{20:

198

140
3B

(20:
<'15

8

<i5
./2i

198

ll

120
[84

{20:
{20:
<1,5
205

0

<15
104

{20:
1.42

{20:
<L5

195

{20:
L5

55
370

85
40

<15
t5

<r5
110

tt8
0

24
t27
t3t

{20:

2

2

4
4
2

4
4

2

2

2

L4
t8
L2

2
3t

2

2
/1

L7

L7
,
2

2
4

2
7

2

/1

2

2
L7

2
,1"7

4
Ltt
4
4

L2
4
2

4
21.

4
7

4
7
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1.251.

72(o2

1253

t254
1255

1256
1257

1258

t259
t260

1261
1262
1263
1,264

1265
1266
1267

1268
1269
1270

t27L
1272
A NAD

,]"274

1275
1276
1277

1278
1275
{280

1281
1282
1283

1284
1285
!286
1287

1288
1289
L2S0

L29L

1292
t293
1294
1,295

1296
1297

1298
1299
1300

85503
85558
85795

86146

86360
86440
87504
87696

87737

87837

87887
87901

8797 I
88206
88215
88284
88824
88955
88960
8898r

89021

89025
89254
8s445
89484,5
89822
89890
90089
90132
90261t

90277
90432
90537
90589
90772
90839
90853
90882
90972
90994

91190
9t312
91316
91365
91375
91465
91480
91,612

92125
92r39

p Leo
8 Sex

31 UNIa
19 LMi
v Leo
rp Vel

40uz Hya
2T LMi
I Leo

31 Leo
15o Sex

o Leo

P Cha

l" Hya

23 LI,Ii

}, UNIA
( Lco

22e Sex
40 Leo

l LeoA
HR 4072

30H Cam

30 Ll\{i
p I{ya
p Lx,ri

4ryr

5, t6
5,34

5,08
3,70
4,72
tl,4l

3,59
11,t)

4,50
\,34
5,62
5, 10
5,42
3,8
5,54
4,0t)
5,35
D,J/
i Eo

3,65
5,40
4,97
2,61
4,92
4,65
trD

5,40
5,28

4,83
4,0
,1,4
lt,08
4,94
4,86
4,09
5,24
5, 65
4, tlD

5,04
4,84
3, 85

5,58
4,94
3,58
5,r
5,tn
4,77
4,06

K2 III
A2
A2
F5 Vs
89,5 V
85 I-II
88Y
A4y
AO Ib
K4 III
AO III
88V
AO

B5
F5 Vs
KO III
A5
A2V
AO

A3

A2 IV
FO III
Fl III
FG IVrv
K0 IIhv
Aop
83 IVe
F5 IVrv
A3
B8

r0v
K4 III
G8 III - IV
F2 III
F5p
F8V
FO I -II
B9
B5
86V
KO III
A7 IV
BT Ib
A2V
A2
B3 Ve
Fl V
G8 II - III
GO II
F2, A3

2
7

7

6

7

11

17

17
otr

2

1.7

17

4
4
8
2

4
4
J

4

t7
3L

4

2

1,7

8

4
4

36 UlIa

296 Sex
6 Ant

30 Sex
9H Dra

p Leo
34 LMi

37 Utr,IA

48 Leo
37 LMi

t4
2

2

4
4

T4

4
7

4
I7
2

14
21.

3
4
4
4
2

,1,2

4

<20

168

0

124

L5

65

168

29

{20:
8

370

74

215
145

<l2o:
160

101

165

4A

B5

85
9

<15
i8
25

122

205

78

39

{20:
{20:

105

45
0

175

0

1t5
{20:-

t48
60

177

0

450
1r5

{20:
{20:

0

u si11i, 6atlcen

72
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| 

, ,i, ;, ,,,/*,,

1301

1302

1303
1.304

1305
1306
1307

1308
1309
t3t0

92207

9221.4

92424
92523
92769
92787

92825
s2845
92938
92964

93030

9352!.

93563
93607
93702
938r3
93845
c4247
94264t

94334

94367
94388
94600
9460t,2
95128
95272
95310
95345
95382
95370

95418
95578
95608
95689
95735
96097
9611:l
s6202
963r4
96616

96819
96833
96918
96919
97277
s7495
97531t

97583
97585
97603

q Hya
38 UMa

HR 4181
40 LMi

4l Leo

r$ Car

Sry57

512
5,2
5,3
5,55
5,28
5,05
E -q

5,20
5,44

3,03
6,89
5,46
5, t0
5,27
.l,D

4,62
5,5
3,9
4,84

5,27
5,28

4,57
D,O

4,2
5,1
5,1,

5,08
4,56

2,44
5,1,

4,42
L,7
7,60
4,66
5,91t
5,06
5,69
D, J4

5,45
3,0
4,02
5,42
4,s4
5 ,67
4, to
5,52
5,40
2,58

0

<15
(-20:
{20:.

787

54
tt7
t28"
218
6&

22o'

325
215.

200.

187

<1.5
0

(20:
{20:

20

40
10

(20:
189

{20:
{20:

84

{20:
69

108

200
185

190

225

(-20:
25

0
60

t24
39

205
r84
LgZ

53 Leo
v FIya
6 Cha

44 Utrtta
46 LMi
o UN{a

HR 4251

46 UMa
54 Lco
47 UI{a
o Crt,

49 Utr{a
58 Lco
59 Leo

B UX,IA

61 T,co

60 Lco
o UMa

y Leo

xl Hya
yz l-lya

rp UNIa

0 Crt
9G Cen

A2p
K0 IIIs
K2 III
K3 III
A5V
FO

A2v
AO

B3
B3e

BOVp
O9Vp
B8
B4IY
A2v
K2 III
83V
K3 IiI
K0 III -IVwA1 V
B8p
F6 Vs
K1 IIhv
A1 V
G0 Vs
KO III
FO

Kt IIhv
A5
A2 IV
ATV
K5 III
A1 Vm
K0 IIIs
},I2 V
II2 III - IV
A5
T'4 V
BB
L2p
A2
Kl IIhv
G0 Ia
Aop
A2 III - IV
A2
F2 Ip
BB
AO

A4y

4
2
2

2

7

7

4
J

4

4

11

3

2

4
2
2

L7

11

8
2

13

2

2
4
2

4
4

2L

2
1.7

2

J

1,4

4
4
4
4

4
4
11

4
4
4
4
11

7

2L

L31L

L3L2
1313
13t4
t 315

1316
131,7

1318
t3t9
1320

132[
[322
t rqc

r324
1325
1326
1327

1,328

1.329

1330

t33t
l cra

1 333

1.33lt
t 335

1336
I 337

1338
1339
[340
1341.

1342
1,343

1.344

1,345

1346
1"347

1,348
,1,349

1350

36

{20:
24

<15
57

69 Leo
6 Leo

IJ



Ta 6uttqa 2 (npogorxenr.re)

1351

1352
1 353

1351t

I 355

1356

1357

1358
I 359

1360

1361

1362

1363

1364
1365
t 366

1367

1368

1369

1370

1,371

1372
1373

137 4

t375
{376
1377

1378
1379
1380

1 381

[382
1383

1384
1385

1386

1387

1388
1389

1390

t39t
i392
1393
1394
1395
1396
1397

1398
1399
1400

97633

97907
98058

98230
98262

98353
98430

98664
987{8
98839

98991

99028
99103 ,4
99167
99214.

99453
99556
99648
99787
99803

9S998

f00203
1.00262

100493
100600
100673
100696
100825
100889
100920

101 107

101189
1.01431,

1.01484

101501

101615
101673
102070
[02124
102224

102232
102249
102328
102509
102510
102647

1,02776

102870
103079
t03287

O Leo
73 Leo
q Leo

I UNIa
v U[,Ia

55 Utr,IA

6 Crt
o Leo
rr Cen

56 Utr'Ia

l, Crt
r J,co

e CrL
T Crl,

z Leo

87 Leo

<12 Cen

90 Lco

2 Dra

r) Crt
o Leo

59 UI,Ia

o I{ya
92 Leo
61 UNIa

3 Dra
6 Crt
I Vir
1 UNIa

X, NIus
HR 452t,

93 Leo
4 Yir
p Leo

0 Vir
t3 Mus

1 UMa

3ry41

5,7
4,58
3 ,86
D,O

4,78
3,8
lt,!3
4,26
5,1

5,15
4,03
5,7

4,1.4
5,34
5,54
5,3
5,26
5,34

5,t
5,47
5,26
5, 50
5,76
4,82
5,5
5,42
4,81"
4,5
5,52
E OO

4,88
5,4
5,5
5,69
5,6
5,0
5 ,06
3,9
5,44
3,80
5,6
4,54
5,22

4,52
3 ,80
5,10
2,54

A2V
K3 III
A7 III - IV
G0 Vrv
K3 III
A2v
G8 III - IVw
B9V
86 Vn
G8 II
F5 IVs
F2 IV
B5
K5 III
A7 IV
F5
B5 IV
G8 II - IIIs
A1 V
B9

K4 III
F6 Vw
A2p
A2
84 IV
B8
K0 IIIw
FO
B9V
G9 IIhv
FO

AO

B8
K0 IIIw
GBV
AO

K3 IIJ
G8 IIIs
A3
K0 IIIw
B8
A5V
K3 III
F8
AO

A3V
83 Ve
F8V
84 IV
A0v

1.7

2

1.7

1.4

2

Lt
2

L7

4
2

B

L7

4
2

7

11

{,

2
7

4

2

8
4
4
J

2
11

10

2

4
4
2
2

4
2

2

7

2

4
4
2

t4
7

21.

4
,1,4

4
l7

2

{20:

0

{20:
LLJ

{20
t)/

0

(20:
12

5

75

{20:
108

80
202

<20,.
6l

0

{20
0
0

135

155

190

{20:
42

192
(20:

40
0

185

<15
<15

0

<15
{20:

185

{20:
55
bJ

{20:
0

70
toL

270
0

48
169

N-t n/n HD Ilaanaslre tuu Sp Bec ?, SIN 
', tnf cex

74
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t401.
1402
1.403
,1,404

1405
,1,406

'1407

1408
'1,409

'L41.0

1.411.
,1.41.2

ti.4L3

'4.4',1"4

',1.415

!416
'1.417

'1.418

'1.419

1.42ij

\42'1.
,i"422

7423
'(+za
.t425

7426
1.427
,1.428

7429
,1.430

,1,43L

1432
1.4ts3

'1.434

1.435

1436
L437
/i.438

1.435

1.440

1.441.
,1,442

7443
1.444

!.445
,i.u6

'1.447
L++a

,.449
,1.450

103578

103632
103884
104174

t 041 8t
1.04321

1.04337

1.04513

1.04671.

1.04731

1.04841

104878
104979
1.0521.1

105382
t05zr35
t05452
1.05521

105860
105937

1.061.12

1061r90

106512
106591

106625
106661

10671.4

106760
t069tt
106983

107193
1.07255

107328
107383
10741"8

107566
[07701
107832
107950
107966

1.08225

108248
108250
108381

108382
108483
108541
108662
108722
108767

95 Leo
11 Cri

IG Crn
e Cha
7 Vir
fi Vir

3t Crv
67 UX,Ia

r91 Cru

O2 Cru

o Vir
q Cru

6 Ccn
a Crv

3 Crv
p Con

1+[I Dra
6 Cru
Sd

6 UNIa
'f Crv
6 Com
7 Com

r{R 4668

B Cha
( Cru

q Vir
t6 Vir
tt Com

HR 4699

12 Com

5 CVn
t3 Com

6 CVn
o1 Cru

5ry4e

5, t6
5,70
5 ,05
5,24
4,57
5,28
5 ,07
4,48
5,28
1r,,98

5,42
4,3
4,30
4,81.
2,88
1*,L8

5,62
5,44
4,30

5,12
3,08

3,44
2,78
5 ,08
o,L
5,2
4,38
4,26

5,41
4, 00
5,1
4,9
5,5
5 ,26
t,9
5,42
5,2
5,10

5,3
t ,58
5,14
4,6
5,04
4,6
5 ,60
5,38
5,49
3, tt

A3V
i\0 V
83V
B9
AO

A1+ V
B1,5 V
A3
Ap
Ir4 V

T Com
16 Com
6 Cen

t7 Com
18 Com
6 Crv

82 IV
AO

GB IIhv
FO III
B5 IV
83 Ve
F2 IV
B3
L2
B4y
A5
B2 IV
F3
A3V
88 III
A2V
K0 IIIw
Kf IIIs
86V
I]3 IV
A2
A2y
I(O III
G8 IIIw
Kt IIIs
A5
A3
B9 III
G7 IIIs
A3V
G8 III- IV
81 IV
84 IV
Ki III _ IV
L2
83 Vn
B8
Aop
F5 III
B9V

7

7

4
4
7

L7

22
7

4

4

4
4
2

4
4
4
lt
4
4
4

t1.
4
5

21"

1.1.

7

2
2
4
4

2
2

2
4

1,7

4
2

7

2
11

4
2

7

4
4
4
8

7

20

100
160
193

80
70

1.43

{06
0

0

22

185

{20:
61

175
280
'tt

200
122
145

98
ZIJ

10
179
20

183

<r5
<1,5

228
r86

252
8

{20:
{20:
{20:

85
20
4,5

<15
50

{20:
97

136

<{5
94

230
170
J4
75

186

J\f, u/rt

?s

sini, nnlcen



T a 6 n vq a 2 (npogo:rxrerrue)

a sini, nnlcete-

93
278

6B

120

{20:
<r5
<15

226

69

78

215
120

0

<1s

79,

185

40
180

157

110
90,

86
0

<15

45
175

82

40'
83

<r5
340
120
to
35

{35
250

10

29
t70

{20:
<15

t02
<15

183

27lt
JI

150

Ni n/rr HD II aes aHne Sp

t45t
1452

1.453

l.45tt

1455

1,456

1.4s7

1458
1.459

t460

1461.

1 462
1463
1464
1465
1466
1467

1468
1469
t470

1,471

1472
1473
147 4
1"475

1476
1477

1478
1 479

1480

1"481

1.482

\483
1484
1485

1486
1"487

1.488

1"489

1450

t49t
1.492

1493
1494
1,495

1,496

1497

r498
1,499

1500

t08844
109026
109085

109309

r 0931 7

109358
109379

109387
109485
109536

109668
109787

109799
110014
t10073
110304
t 1 0335

110379
110380
110411

110423
110628
I 10879
110951

t 10956
111067

[1.1.123

ttt456
tr4.597
Ltt8L2
LIl90tt
11{968
4.12033

112078
112091
112052
112185

112244
1,12409

lt24t2
112413
t12429
LL298S

113092
tI3139
113226
113314
113703
1,137gL
,1,13797

71r Utr{a

1 l,Ius

1 Crv
27 Yir

HR 4783

B CVn
B Crv
x Dra

23 Com

o Nius

t Ccn

y Yir

1 Ccn

1 Vir

P Vir
3t Vir

$ Mus
32d2 Vir
45G Cru

27 Com
B Cru

HR 11867

31 Corn

35 Com
l, Cru

p1 Cru

P2 Cru
e UNIa

ql CVn

o2 CVn
8 Dra

37 Com
9 Dra

78 UMa
e Vir

I Cen
t4 CYn

511t44

1r,04

4,4
5,41
5,7
4,32
2,8
3,84
1r,78
tro,

2,54
4,02
5,44
4,8
4,79
2,38
5,02
3, 65

3,68
4,9s

5,1t9
6,71
3 ,26
5,24
4, 86

5,4
I ,50
5, 87

5 ,01
5,07

5,84
4, J4
5,1
4,8tt
5,46
4,26
t ,68
5 ,58
5 ,29
5,40

2,90

5,8
4,89
2,8
5,02
4,96
4,40
5,4,1

A5
85V
FO IV
AO

K0 IIIw
G0 Vv
G5 II
86 IIIe
AO IV
A5

B3 IV
A2
FO

K2 III
BBp
AO III
BBe

I,'0 Vp
F0 Vs
AOV
AO
F2 IVn
R3
A5
83 IV
I(3 III
BO III
Ii6 V
AO IV
G0 IIIs
BOp

A7 ITI
G8 III
85 Vn
85 \rc
83 IV
Aop
o5f
B8
r0v
Aop
A7
i(1p
GB IIhv
F2V
G9 IIIs
AO

84 IV
82 IV
89V

7

J

J

7

2

!.2
,

1.5

17

4

4

4
4
2

4
4

21

4
4.3

7

4
4
7
lq

2

4

4
4

18

4
4
2
4
11

11

25
4
4
8

25
4
2
2

18
2
4
4
4
J

76
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t50t
1.502

1503
1.504

1505

1506

ls07
1508

1509

1510

1"51.1.

15L2
1513

75Llt
{ 515

1516
1517

1518
151I
1520

L52l
1.522

1.524

1525
1526
1527

1528
1529
1530

1 531

1532
t 533

1534
1535

1536
1,537

1538
1539
rs40

154T

1"542

L543
1,544

1545
r546
1547

1548
1.545

1 550

113904
tt 3996
114038
11.4330

1t4378,9
1.14447

1"1.4529

114642

114710

1t4837

LL4SLL

11.5004

I t 5383
\15478
1.1.5604

1.1.5617

115659
1.1.5735

1.1.5823

11.5892

11.6072

116457

I 16656

1 16657

116658
Lt6B42
1.1.71.50

1.171.76

t I 7360
117376

1i7818
LL8o22
118098
1182L4
118216
11.8232

1,4,826L

1 I 8623
t 1 8889
118978

I { 899(
119024
11 9608
1 19756
119921"

120136
120307

12031,5

120324
120rt52

O X'Ius

4t Com
49 Vir
r] Vir
d Com

17 CVn

53 Vir
0 Corn

1 I'Ius
I{R /1997

59 Vir
HR 5013

20 CVn
61 Vir
1 Hya

21 CVn

L Cen

(1 uI'Ia
(r UMa
o Vir

80 UMa

70 Vir

76 Vir
78 Vir
( Vir

8{ UN{a

24 CYn

25 CVn

51t64

5,0
5,4
4,41+

4,4
6 ,04
4,76
5 ,09
4,32
5,04

4,55
5,1
5,4
5,6
4,66
4,8
ct

5,13
5,70
2,9t
6,5{
5,46
2,40
3,96
1,21
4,02
5,31.

var
5,4t
5,5
4,93
3,44
5,48
4,96
4,63
5,59
4,92
5,54
5,53

5,40
5,28
7 ,32
zl,oD

5,24
4,5t
o,J,)
1,,91,

J,4t
5,2

103

<15
(20:

t0

97

213
15

10

0

<120:

<15
(20:

15

<15
<15

112

90

270
0

au

70
172

2s0
240

<15
0

,r-t

{20:
22

195

L97

0

r60
108

215
lJJ
90r-

280
2t5

60
120
458

0

170
215
J66

{20:

82 UtriIa

r ]loo
v Ccn
q Ul{a
p, con

89 Vir

BO I, WR
K5 III
Kl IIIs
Atv
F5V
FO

B8
F6 III - IV
G0 \rrv
P8V
BBV
K0 IIIs
G0 Vs
K3 III
F0 II - IIIp
G6 Vn
G5 III
AO

85 III
A2y
B3
F5
A2 Vp
A2m
Rtv
A5V
A2
G5 Vn
F5
AO

K0 IIhv
AZp
A.3V
Aop
F2 IV
Alt Y
F5
A7 III
A6n
R9

B9
L2
BT Ib
F2 III
AO

17v
82V
Illl v
83 \re
I(1 IIIs

4
2
2

1.7

7

J

11

q.)

20

4
11

2

2

27

2

2
7

4
4

11

4
1,1

2t
7

17

4
2
4
11

2
1.7

t3
7

L7

17

4
[7

4

7

J

11

1r

4"7

17
11,

2

u sini, x,nlcen
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HasnaHIIe

tr Lup
t2 Lup

Sp u sin i, xu1cerc.

155t
1552
1553
1554
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t8t9
1820

1 IJcr
18 Dra
43 I.Ier
4,5 llar

20 Opli
P1 Sco
1t7 ILer
p,2 sco
52 Her
21 Oph

182t
1822
1823

t82tt
t825
1826
1827

1828

1829
1830

t831
tB32
1833
1834
1835
1836

lB37
1838
1839
,1840

1841.

tB42
1843
7B/r4

1845
1846
7847

r848
t849
r850

A2
A5
42,5 V
F2 III
K3 III
B6 III
B3p
N,Ts II
F5
A3 III

0
86

5
225

(m
23

208.
28
0

305.

6'.6a



j\! n/n

1851

1852
1853

[854
1855
1856
1857

t85B
tB59
1860

186i
1862
1863
1861r

1865
{866
tB67
1868
1869
1870

L87L

1872
t873
1874
1875

1876
LBI7
1878

tB79
lBBO

I 881

1882
1883
1884
1885

1886
1887

1888
1BB9

1890

{891
1892
1893
1894
1895

1896
1897

1898
1899

1900

HD

t 56260

150283

L5629;t

1566:13

t 56681

156729
t 56897

156928
1.57042

156056

167087
4.571.98

t5721.4

L572t+3

1.57246

4.57788

157792
1.57857

{ 5791I
{ 57950

157999
4.581.48

158352
158408
1,58427

158661

158899
158926
t59t8t
1,55492

159532
1.59541,

159560
159561

159876
159906
159975
160032
160269
160578

t60613
160762
160915
160922
161096

t61.471"

161592
t61"797

{61840
I 61 868

T a6.,rlrq a 2 (npogor;reulte,1

II aBB a flfic

4t Oph

'[ Ifcr

68 Her
HR 6433

69 Her

E oph
v Ser

l Ara
I Oph

70 IIer
72 llctr

l/16 Sco

1 Ara
p IJcr

44 Oph

/r5 Oph

o Oph

u Sco
o Ara

l, IIer
l, Sco
p Dra
fi Ara

ltn19

ar)

5,47
var'

5,3
4,80
4,46
zlrDO

5,50
,l ,DI

5,32
( ID

5,36
5, t0
c r/

5,47
/, 9R

4,61

4,5
5,42
5 ,16
2,80
2,97
8,2
4,t
[,71
2,99
5,31

2,0
4, 98

4,95
2,Llt
3,6/t
5,3
4,65
4,84
5,31

4,39
a 10

4,89
4,87
oo

3,1
var

3 ,48
4,83
o,l.L

I(2 III
I(3 II
A3
I13 III
I(4 II-III
,.\2 V
F2V
Atv
ll3c
B2 I\T
A3 III
Arv
G0 Vn
86V
BT III
Aop
A9V
o7f
15 IV
F3V
I(3 II
B6V
A5
B2 IV
B3 Ve
BO,5 Ib
I(4 III
82 IV
G2 II
A3

FO I-II
Am
Am
/\5 III
rO IV
K0 IIIw
]]B V
115

G1 V
B2 IV
A.2V
83 IV
F5V
F5 Vw
K2 III
F2 Iai
r8
G5'IVw
B8
AOY

I Sco

v1 llra
v2 Dra
e Oph

€ 5cr
27 Dra
p oph
1, Ara

26 Dra
x Sco

o Ser
r I-Ier

58 Oph
ro Dra

ts oph
r Sco
X Sgr
p Her

T oph

'84

2

2

8

2

L7

4

1.7

,IZ

7

7

t)

4

4
J

4
c

L7

2

L4
7

4
4
J

2

4
,).
4
11

,1,4

4.4

17

11,

2

L7

4
t3
4

T4

2t
4

2L

2

4
11

L2

4
4

u sin t, rxlcen

{:ts
{:rs
138

221
(g

1.54

0

1.22

388

5t

0
125

0

1.48
ooc

{87
57

1"20

31

50

t25
77

4l
250

30

lts
135

0

20
99

96
0

0

20
(:ts

40
25

(t's
38
0

(20:
270
153

83
286

95
(.ts
300
t3
45



Ne n/u }ID

T a6rrrrla 2 (upogormeuue)

u sin i, xnlcexSp

1901

1902

1903
1904,

1 905

1906
1907

1908
1909

{910

191 r
.1912

1913
4.9r4
t9t5
1916
L9L7

19tB
t9t9
1.920

t92L
1922
1.92?,

1924
192!,t

1926

Lg27

t928
ts29
1930

1931

1.932
,1933

1.93,t

t 935

I 936

1937

1938
1839

1940

1.941

1942
Lg43
1944
\945
1940
1.947

ls48
L94S

1950

L6L9L2
1 6i961
162003
t 62062r

L622LL

1.62579

t6321.7

163506

163588
163770

r63800
i6391 7

r63955
t 63989
t6z105B

tOzrt 36

4.64259

164284
\61r349
t 61r353

761t577

1.64584

I 64765
76r+794

164.852

164975
1.6502lt
165040
I 65049
I 6531 I
1.65341

1 65760
t65777
165908
t660tz+
166046
166045
166182
166208
166205

166230
166286
166287
166540
166546
{ 66596
166689
1 66866
166937

167263

g DraA

4T88
8,2
4,90
8, 98

5,3
5, t9
5,2
5,48
3,8
3,8
6,92
o,4
4,76
5,04
,,
4,48
4,60
4,84
4,8
3,92

4,44
5,49
5,34
5 ,86
5 ,09
var
3,90
4,44
8,07
8,1

4,O
4,8

5,2
3 ,85
6,0
5,9
4,32
5,2
4,44
5,21
7,58
7,6
8,3
7 ,1.7

5 ,53
7 ,34
5 ,80
4,0,1.

6,02

220

60

10
85

(ts
152

/rn',
t8

<-,I D

{20:
145

<-T 5

190
10
t5

83

300
(m

15

ZJZ

t0
L40
1.82

27

110
0

(.zo
85

(20:

7B

2

139
.) ,t,1

r87
27

<r5
180

h/
,135

70

60
70

195
70

0
65

{35

87 Ilor
30 Dra
90 Her
89 IIer
iE Dra
O Iler

v Opli
4, Sgr,

35 Dra

1 Dral
v ilerr
( bcr

66 Oph
93 IIer
67 Ophi
68 oph I
7 Sgl
r Oph

!9 Sgri
96 llcri
W Sgr
r) Ara
rr Pavl'

l.l ';:
rj.,c,3,=

f;'
70 Oph A
71 Oph
72 Oph
99 I-Icrl
o Herl

t00 I{cr.

102 Flerl
I-IR 6791

O UNIi

10{ I'Ier

Aop
BO,5 III
F5 Vs
B0 Ia
K2 III
A2
K3 III
F2 Ia
K2 III
Kl II
o9
K0 IIIs
AO

F6 I\T-VS
K5 III
F2 II
1I3 V
Il2 Vc
KO II-III
B5 Ib
A1 V
A5
FO

o5f
B3V
F8p
BT II
A5
82 III
B0 Ia
KOV
G8 III-IVs
A1r V
F7 Vrv
B9V
A3
A3
82V
Kop
A{V
A3
BT II
BO,5 III
BO,5 IV
O9,5 III
B3
RT Ib_II
F5
BB Iae
09 II

{3
o

21"

3

2
7
,

,l,L

2
2

2
lL

11,

2

24,

18

t4
2

3t
1'

tt'

7

10

13
tl

/1

4t Dra
u Srrl

16 Sgr

2

2

T7

1t

t:l

iB
2

[7
7

.J

4
i)

4



Ta6rrrua 2 (npogonmeuue)

1951

1.952

1953
1954

1954a

1 955

1956
1957

t 958

1 959

1 960

1961

1.962

1963
1964
1965

I 966

1967

t 968

1 969

1970

t97L
1972
{973
L97 tt

t975
ts16
1.977

1978
1 979

1980

I 981

1982
t9B3
1984
t985
1986

1987
1 988

t9B9
1990

1991

1992
1 993

1,994

r995
1996
LSg7

1 998

1 999

2000

1.6726tt

t67287
I 67659
167660

1 67965

168151

r68608
1 68656

168723
{68733
168775

1 68797
168905

168914
169156
1 69191

1.694t4
1,69467

165702
1 69978
r 69985

170000
t 70073

170153
170296
1,70465

17047 4
[70479
t70'o23
!"70642
t 70693

170716
1 70938
t7 t034
17l?)oL

t 71 391

1.714113

171 589

t 71635

t7 177S

1,7,t780

171802
1.71.83tt

1,72044

t72052
1.72167

1,72275

172555
172748
1,72777

172910

x Lyr

107 Hcr
( ScL

HR 6885

109 Ilcr
o Tel
p Lyl
v Pav

59 Ser

p Dra
39 Dra

1 Dla
1 Sci

6r Tcl
60 Ser

02 Tel

1t2 Dra

t5 Sgr

lYZ Sgt'

HR 0970
o Sct

o Lyr

5ry42
8,3
8,1
var
5,42
5,0
var

,/.1t7r|,

3,3
5 ,39
lt,b

6,1"4

5,42
5 ,05
4,9
5,4.
4,0
J, /O

5,01t
4,81"
D,JJ

4,24
4,85
3,69
4,lc
5,05
5,6
5,44
J,alD

5,25
5,1

8,9
8,7
5,38
5,37
5,ln
4,0
8,8
4,95
5,5
6, tt
5,40
5,4r
5,46
6, 79

0,L4
9,4
4,50
4, t4
5, t3
4,82

B0 Ia
B1 Ib
o8
G5

86V
F5 Vrv
F5p
GB IIIs
K0 III-IVw
BB
I(2 III
B2
83 Vn
A5
IiO IIIrv
I(3 III
I(2 III
]]3 III
A.3 III
1tB

AO

;\0p
ATV
F7 Vs
A3V
uB
KO III
1\J

ll5 iv
A2
I(2 III
BO,5 Ib
ll1 Ia
1]3 IV
BB IV
GB IIIs
K3 III
o7i
F7 Ib
KO III
Il3e
dF2
drt
88 IIp
F5 ib
AOV
o6
A2
1T3 III-IV
Atv
83V

36 Dra
Y Sgr

7zr Oph
ri Ser

1.4

7

1.7

4
4

2

2
11

2

t0
la

2

2

2
/1

7

45 Dra
HR 6983

1.4

L7
2t

'1.7

4
2

4
4
4
t

,
3
4
4,
I
a

28
2

10

4
4
7

7

2L

3
4

L7

4
4

2 Aql
l, CrA

80
200:

135

200
0

TB
./20.
(20:

0
(ts

300
L';\

.236
(ts
<1,5
(:ts

0
131

108
177

60
L82

0
,,),1,

0

lts
LL5

0
,LqD

(ts
70

70

170
z+D

{20:(is
135

t5
(m
3r0

2
tl1

39
LL

0
{35
I DA

24
130

t2

N u/n I]D H aBBaHIIe ff|, Sp Bec sin i, n,ulcer

86



Ta 6nnqa 2 (upogorixtenue)

a sin i, nn/cenSp

200i
2002
2003
2004
2005
2006
2007

2008
2009

2010

20rt
2012
2013
20r4
20i5
2016
2017

20i B
2019
2020

2021

2022
2023
202(t
2025
2026
2027
2028
2029
2030

2031

2032
2033
2034
2035
2036
2037

2038
2039
2040

204r
2042
2043
2044
204s
201t6

201t7

201]8

2049
2050

173009
I 731 68
173300
173370
173438

1,73524
173582
173607
173638

173648

173649
t73667
173764
{73780
173783

173880
173948
173987

1,74237

174602
174933
174980
175156
1751,91,

175286
175306
t75362
175/Q6
175492/3

r7551,0

1.75535

175638
{75639
1"75687

175761.

I 7581 3

176051

L761.55

176162

176232
176303
17641.1.

176437

176524
176527

176670
176678
176687

176723

5]L
5, 89

3,30
to,o4

8,1
5 ,08
5,06
5,rtt
5,81
4,C I

5 ,95
4,26

5,0
of)

Ll,ot

/t,42
9,1
9,1
5, 89

5,16

5,5
5,01t
, ,1 

'

lt,B
5,4r
5,51
4,56

5,03
5,1
4,50
5,37
5,06
(n

1r,87

5,5
D,J 

'
D, JI]

5,9/+
5,37
/,9

3,30
5,0
l-r,5

5,2
4,0
2,7r

87

(20:
190
/,,

350
atil

20

21.9

a,) I

15
)ndl

192
5

0
<-l D

95

81

260
t2<

Ii0
1.70

162

(ts
TL

225
49

{20:
0

133

0

70

{20:
1.43

204
12

{20:
130

(ts
t7

150

103

(ts
97

<15
(ts
{20:(ts

105

200

e Scb

r) Pav
q sgr
4 r\ql

1rO I)ra
e1 L;,v
e2 Lyr:

6 Lvr
e' Lvr

110 FIer

B Sct
HR 7064

1tt IIer
fu Pav

BD-0'35Bzr

9v2 L;'r
11.2 llcl,
HR 71i7
lIIl 7tt9

o Sgr
50 Dra
o l)r'a

3i Cr.,\
01 Lyr

113 Ilcr
2" 'llcl

H It 7137

1]' 5CI
1.1' )ct

36[ Sgr

1 Scb

e Cu\
HR 7162

10 Aql
{t Aql
e Aql
T LYr
u Dla

Hrl 7181

?' Lyr
12 Aql
6 )gr

G8 II
A3
]]8 III
B9V
BO,5 IA
AO

:\3
A5
tr2 I b-I I
Am
FO IV
16v
G5 II
K3 III
09 I
A3V
81 Vc
80,5 Ialr
o,8
Il3c
L2
I]9 II-III
K0 II-IIhv
B5 III
]]3 IV
AO

K0 II-IIIw
1]B I\/
B3
Cornp

B9 III
GB IIIs
A5V
A5
AO

K2 III
1.0 v
G0 Vrv
T5
85V
A3p
FB IVW
K2 III
TJ9 III
I(0 IIIw
K2 III
K3 III
Kl IIIw
A2 III
FO

2

4
7

14

7

7

\l

24

16

2

2L
/r

t0
7

t0
2

1.7

1.7
,1,1,

2
4
B

1.lt

4
2

L7

7

4
2
4
2
4

1.7

J

tt
2

17

2

2
2

2

4
4



Ne n/n IIaas aHrre

T a 6".rlrq a 2 (npogonxteru,re)

o sitT i, x,ttlcenSp

20"t1.

2052
2053
205lt
2055

2056
2057

2058
2059
2060

2061

2062
2063
2064
2065
2066
2067

2068
2069
2070

2071
2072
2073
2074
2075
2076
zvl I

2078
2079
2080

1.4 Aql

131r Sgr
p Tel

16 Lyt'
T Cr',,\

o Oct

( Aql
2' Aql

Y Aql

o CrA
TT Aql
!7 Lyr
l Lyr
n Sgr
19 Aql
20 Aql
21 Aql
r[t Sgr

53 Dra
q I-yr
1 SEe

22 Aql
4J ;rgl'

t Vul

,54 Dra
0 Dra

59 Dra
o Lvr
o Aql

162 SEr
23 Acfl
2 \rul

x cyg
1 Tcl

28 Aql
26 Aql
27 Aql
0t sgr
p sgr
o Sgr

B' Sg,'
o Sgr

5?1150

5,55
5,21+

5,18
5,06
5,0i
5,48
5,90
3,02

3,55
8,9
5,10
5,511

5, lllr
D,40
1r ,12
lrilr
5,04,

3,0
5,37
5,37
5,10
4,93
5,4
4,116

5,62
5,40
5,0
1r,60

5,46
5,3
3,1
5,06
4,5
5,7/t
5,61
5,rn
5,ltO

3,9
5,16
5,42
<t

5,46
4, L4
3,95
4,sB
4,51
/t ,L1.

88

116

200
0
0

{20':
'tl

87

{20:
130

185

{20:(ts
57

./')i,

{ l-rl-i

{20:
400

<{5
320

(:ts
61

79,

77

38
143.

,G

4,76841

176984

t77003
177074
1,77 t 71,

t77196
t77474/5
t77482
\77517
t77724

177756
177812
178125
1,781"75

178207

t7823?
1,78253

, i 78359
178449
178475

178524
178596
179406
t79761
r79950
180006
180163
18034.7

1.80482

180540

180554
180555

180610
t 8071 t
180777

180809
180868
180885
1.80972

180968

184.276

181296
181333
r81391
181440
181454

t8t577
181615/6
181623
181869

R8V
B1 Ib
87V
B2 \rc
AO

A5
A2
G5
FO

R3V
F2 II
dF2
83 IV
BB
r5
GB III
83 IV
A3
A2
G8 II
83V
89V
K2 III
G9 IIhv
FO

KO II
A5
84 IV
K2 II-III
BO,5 IV
I(0 IIIs
AO

(g[1r)
F8 III-IVIv
B9
88V
(d A7n)
BBp
FO

B9 III

B5V
AO

83 1I

AO IV
GO

A5
F8V
TO

Aop
B9V

320
65

t9
105

45

140
0

105

290

195

70
/f)

21.5

2'15

192
180

22

t43
310

,1/+

l7
4
4

7

4
4

IJ

t8

8

l4
7

1r

7

4
10

25

4
l7
4
11

2

2L

7

2

T7

7

2

2

7

2

7

4
2

7

2
11

7

4

4
4

t2
11

4

208r
2082
2083
208lt
2085
2086
2087

2088
2089
2090

2091

2092
2093
209/t
2095
2096

2097
,nqe

2099
2i00



2TOL

2102
2103
210lt
2105

2106
2107

2108
2109

21.1.0

211.1

2\12
2'n3
214,4

21,15

21,16

2117

2tt8
2119
2120

2L2t
21.22

21.23

2124

2t26
2127
2128
,t,o
2i30

1

2131
2[32
213:)

213lt
21 35

21 36

2'137

2138
2139
2140

2L4L

2142
2143
2L41t

2145
2146
211r7

2148
21,49

2150

T a 6 n vq a 2 (npo4ormcur,re)

184875
184915
184930

i81984
182255
4 82369

{ 82564

I 82568

182572
1826tt0

182762

1 82835

i 83066

4 81r006

IB4,L7T

1841106

t84ss2
184606
184707

t Dra
3 Vul

1r7X1 Sgr
fr Dra
2 Cvo

3t Aql
6 Aql
1r Vul
v Agl
4 cvg
t C;rg
B cYg
p Aql

51 Sgr
I Vul

52 Sgr
I cvg

x Aql
r Aql
o Dra

HR 7468
t cvg
o Aql
o Sgc

45 Aql
1zt Cyg

B Sge

55 Sgr

T AqI
70 Pav
10 Vul
15-Cyg

t Aql
6 C1,g

171 CygA

o Aql
o Aql

L2 YttI
SV Vul
I Sge

20 Cyg
e Dra

K3 III
B5V

A2
]J3 IV
GB IV
lr0 IV-v
I(0 IIhv
F2 Ib
B8p

A5V
83 IV
K3 II
A3p
87V
B9
85, AO

BO,5 III
Il5 V
KOV
K0 IIhv
Ir'4 V
B3 IV
GO II
AO
RB

G8 II
]IO III
Flt

F5, A3
Am
GB IIhv
GB IIIs
K3 II
1]9,5 III
r\2
o7,5
]]O III
lr5 Vrv

FB Ib-Ii
i10,5 Ib
Aop
r\7 I\r, V
t'B \rs
II3 IV
KO

OBI
I(3 IlI
GB Iihv

(ir
40
65

i55(tr
B5

{20
1t
3i

220

5
/?o.

0

235
55
T7

95

280,

90

<15
,/ro.

5

139

0
1.1.:L

15
./ro'

170
48

0
68

<15
./)n..
<15

181'r

t6

t45
135

0.

26

,I, JJ

0.

205
(ls
290.
z4

1i0
./ro.
(20::

4:7
4,92
5 ,01
1r,6'J

4,86
5,tn
o ,,1,

5,4
4,86
5, i5
3,94
4,85
4,8
5,58
4,88
It,66

5,42
5,29
5,04
4,28

4,8
5,4
4,64
5,17
LL,O I

5,52
5 ,39
4,5
5, i0
5, i0
r 90

5,52
5,6
5,1
2,8
2,97
5,54
7,28
B,T

6,38
6,35
5,39
0,89
5,2
4,94
Yar
6,29

3,9

2
17

4
t7
17

2
/,t)

2

28

Lt

13

17

2

4
t0

7

7

T4

t7
2
2

2l
7

l6

2

7

4

lt
11

2

2

t7
4

3

ti

7

i)

4
2t
2

\l
7

10

2

2

t85144
185351

185395
185507
185758
185762
,185872

185958
186005
186r55

186203/4
t86219
186486
186675
186791

186882
. 186957

.186980
186994
187013

187203
187459
t87474
\87642
18769{
4.8781,1

18792t
18800r
188056

188f19

,11D I r, l,*



T a 6 r utr, a 2 (npo4orxeuue)

I

lD 

sr[ L, lrnL cen

2151"

2152
2,t53
24.54

2155

2156
2L57

215u

2159
2160

216L
21"62

2t 63

216lt
2165
2t66
Z'ID I

2168
2169
2r70

2L7L

2172
2173
2I7It
2175
21,76

2177

2178
2t79
24,80

2181
21.82

2t t3J

2LB/+

21.85

2rB6
2L87

2r88
2189
2t90
21"91
,,1o)

2L93
2L94t

2195
21,96

2197

2198
21.59

2200

28 Cyg

r$ Aql
18 Vul

p AqI
01 Cyg
21 Vul

3to2 Cyg

tlntr

5,51
4,r0
4,50
5,0
5,47
3,8
5,04
var
5,29

4,87
5,05
4,03
4,90
5, 38

4,39
5,34
5,43
5,67
5,2
or,
5,44
EOO

4,74
5,3
5,3
5,47
6,69
5,69
5,2
8,2
4,7
7 ,92
5,08
8,1
7 ,12
8,1.2
7 ,17
4,95
8,2
o, o,
5,46
7,8
7,8
7,47
7,L0
4,96
4,96
5,20
4,1"6

tBB162

188209
1 B8228

{ 88260

1 88310

t 8Bzr85

lBt\512
188665
188?27
,IBB728

TBBB92

188899

188947
1 89037
1B9090

1 89103
1BgiJ B
tBgt 78

189245
189276

1893i 9

189395
tB96B7
t89Bz+9

1900c4
,r901.47

1.90229

190429
190603
i90608

190864
1.90940

t 90967
1 90993
191139
t9t20i
1.91495

19r566
191610
1.9161.2

191692
1.91.71t7

1,91,917

191978
I922tlL
r92422
!92425
192514
192518
192577

[I1 /UJJ

T SgE

25 Cyg
15 Vul
i6 Vu1

26 Cyg
11r Sllc

I SgC

p Dra

t7 \/ul

AO

09,5 III
AOV
AO III
K0 III rv
AO III
GB IV rv
B5V
Gop
z\iV
B5 III
A2 I\,'
I(0 III rv
A3 IV, V
I]9IV
83 I\T
AJ
85Vp
F5
IT5II-III
I(5 IIi
u9 IIi
Il3Yc
r\n
KO
I(1 II-IIi
BB II-III
oJf
81,5e Ia
I(2 III
o6
I(3III
B1 lb-II
u3v
BO,5IiI
]]O II I
BOV
l]0,5 IV
83 Vc
OB

AO III
A2
]-]1 III
OB

o5I
80,5 Ib
A2V
.l\3III
A3
K0+88

e Pav
13 Vul
E Aql

0 Asl
23 Cyg
S Sge

a Aql
22 Cyg
61 Sgr

T CYg

U cvs
11 Sge

r)1 Sgr

4
c

4
41

2

2
,17

7
,ii

,1.5

4
J

J

10
,

t7
,4

I

{0

1.7

7

2

t0
11

4
11

10

4
2

2

4
13

L7

4
2

10

2

10
2

'1 I

13

J

90

50

85

130

5i
{20:

1.82
/'ri'

140
,n.

22

90

110
<120:

300

6t)

0

200
85

{20:
<15

166

240

130

{20:
tl -l

170

<20
{2a:

100
-/rn,.

L7A

200
60

L4lt
390

85:

315

1{0

39

39

45
145
290
85

1"52

160
275

<25
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220t
2202
2203
220{t
2205
2206
2207

2208
,rno
2210

221,1

224"2

224.3

221"4

2215
221.6

221,7

2218
22,t9
2220

2221.

2222

2224

2226
))r1
2228
2229
2230

2231

LAOJ

2236

2238
,rq.o

2240

2244

2242
ZZ+O

2244
2245
2246
221+7

2248
22/19

2250

192639
1926rfi
192685
192696
192713
1S2806

192876

rc2947
1.92944

1.92947

1 93092
4.93237

193370
1931+?'2

1 93495/6

4"93514

1"9392t+

19401.3

1921093

1.9trJI1

1921636

194839
1.94943

195050
i 95295
t 95556
t 95592
,r95627

1s5725
t95Bt0

195943
19605314

196180
I 96378
196502
196524
,146574

196662
1,96724
1967 40

{ 96755
196758
1 96867
197051

r971"57

19734,5

1,97460

IS7 461.

1,9751,1

1"97572

29 Cyg

73 Dra
B Del

7t Aql
r Cap

29 Vul
28 Vul

o8f
.A2IIIp
83V
A3 I\T, V
G2Ib
I(3III
G3 Ib
B9 III
GB IIhv
G9 II Iw
K4II
Ill p
F5 Ib
]J9 V
FBV
o7f
B3IV
GB III-IV rv
F8 Ib
K3III
B8
Il0,5c Ia
1I2 IV
A3V
F5 II
lt2 v
O9,5 Lic
FO

Arn
BB III
,A'2V
Comp
A3V
F8
A2p
F5 IVs
GB IIIs
B6III
AOV
u5v
G5IV
Kl III
89V
A5III
FO

,A.2 Iae
Il0,5Ib
AT III
1)2 V
Gop

33 Cyg
22 Ylrl
23 Vul
o1 Cap
x Cep

21r Y:ul
6o2 Cap

I-IR 7759

P CYg
35 C5,g'

v CaP

0 cap

cr Pav
IIP. 7794

T C)'g
39 C"rrg

r( Cap

p cap
40 Cyg
4t Cyg
o cyg

q Pav
S Cep
e Del

11 Del
47 Cyg
( DeI

1 Del
I Aqr
o Del
B Pav
11 lnd
c, Cyg

6 Del
51 Cyg
X Cyg

7m,02
4,98
4,82
4,32
5,5
4r8
4,55
4,40
.5,7
3,7

5,7
4,89
5, L8
4,84
J'D
7,29.
2,72
5,5
2,32
4,7

.5,20
7 ,45
5,1
5,45
4,L
4,85
7 ,1"5
4,84
4,28
3,99

5,23
4,85
4,69
5,30
5, 18
3,72
4,5
5,4
4,78
5,04
5,3
5,5
3,86
3,60
4,70
I ,33
8,6
4r53
5,4/i,
var

{0
1.7

1"7

1.7

4
2

1.4

1.4

2

2

2

4
t8
r4,

4
10

at

2

24
2

7

J

B

I
L7

.)

4
17,

2t

2
2

1.7

21.

L7

1,7

7

7

10
L7

4

4
21"

2

T7

L7

t0

120
95

265

270
( 15:

{ 20:

15

0

{20:
< l.s

{ 20:

59

Ltt

5
(.)

120
0

./ ,i.

./ ,i'

6t
85

1.20

10
t85

85

128
56
51

78

<2s
123

0

0
59

/' ,^'
r20
5tr

330

{ 20:

{ 20:

160

133

TB

200
4J

21.,7
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HD II aaBarrIIe

197692 i ,|; CuP

197752 | eo vut
1.97srz | 52 CYg

197937 r. tr'iic

197963 | t' Dct

T5V
I(2III
I(0IIhv
Ftv
F7

K0IIis
ATY
AO

FB IV-Vt,
I(3 III
K0 IVrv
85 \re
B3 Iae
A5
B8
A8m
GB III
B5V
K4III
BT II
ItO IIhv
F5 IIIp
AOV
F5
Bt IVc
FO

81 \re
A3
AOV
I(5 Ib
F5
K5V
AOV
G8 IIIs
F0 IIIp
dE 1r

CB II
09,5 Ib
R0v
F7V
FO IV
Courp
A2p
B8
A5
B9 Iab
B2 \re
A0 Vp
oBl
A7IV, V

4
2

2

4

4

2

1.7

J

{6
2

2

1.7

27

7

7

[4
2

18
2

2
4

13
11

2

4
t0

7

7

2

11

2
4
2

27

4
2

c

1.7

L7

t7
4
7

4
21.

l7
4
3

\7

2251.
t,) (,

Detr2
LLttO

ZZUI
DO((
LLt)t)

2256
ootr?
LLt) I

2258
225C

2260

2261
2262
2263
ZZOLl

2265
2266
2267

22$8
226C

2270

2271

2272
annn
L)lO

227lt
oq? tr
LLII)

2276
')r11

2278
227t)

2280

2281"

2282
.)., Q 1

2284t

2285
2286
2287
.)9aa

2289
2290

22st
2292
2293
229lt
2295
2296
2297
2298
trL)C|

2300

198069 | te oet
198084 | Un Zors

1.e81.34 I r cvg

197989
t9B00t

r98149
198183

e cyg
e Aqr

T CCP

?u Cyg

4""28.)D,"
4,lt
5,LIt
5,5
r5
283
5 ,59t 6?,

\,7 af
otr

4,47
4,86
5,07
5,50
4, 80
4,8
4,68
5,3
7 ,1.3

5,lt
5,24
4,01t
5,2
lt,1t9

5,36
D,4o
4,93
4,19
3,9

5,86
5,5
-o,27

4, t)

4, to
D, ZU

3,3
/,oJ

5,65
4,61"

3 ,82
4,14
4,79
5,39
4,60
4,28
4,45
4,92
5,06
2, 60

38

<15
<i5

77

0

<{5
1i8
263

0
/-2O

<r5
130

ZD

93
'll

62
-/)n'

80

<15
70

(20:
55

9('

55
450
45

320
88

135

<15
0,

<r5
196,

<15
A'

0

<15
'L2A'

55

5

95

Z;)

97

30,
138

28
ZDJ

5t
300
260,

te81fi8 | SS Cyg
1e863e I s0 cyg
r98667 5 Aqr
IsB743 I p Aqr
198809 | et vut
{99081 | sz cyg
r9ei6|) | 32 \'ui
199216

199253 | tZ Oet

1.95532 | o Oct
199629 I v Cyg
199766 | IeEqu
20oL2O I SOft C1'g

200163 ( X{ic
200310 | 6O Cyg
200499
200761

200905

201.078

201091

20tr84
20t3Bt
201 601

201772
202109
202124
202214
202275

202Ut4
202447

202627
202671
202730
202850
202904
203006
203064
203280

T CAP

r) Cap
( uyg

6t Cvg

x cap
v Aqr
1 Equ

L (ivs

0 Equ

T (11'q

o Equ
e }{ic

30 Cap
O Ind
6 cyg
o cyg
o1 .\{ic
68 Cyg

cr Ccp

sin i, r,u;cex
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I

I rCap
| 6Ccp
I teng
I gaqn

I ro"
I

I tc",I zo cvnt""
| :; v,r
I TCcp
I zt cyg
I g a,1r'

I tsc.p
I pcye
I zz Cvu

I eCap
I Eeq.

I za cyg

| 5Pcg
I zs Ar,t

| ,c"o
| 9Ccp
I

| 42 Cap
I x Ca,r

I zz cle
l8ont cun

| ' e.,t

I ue.s
I ul Cve

I ao clp
I ePcg
I xPcg
| 11 Cep

I l, cup

I oc,p
I 78 Dr,r

I .1P.A
I

I vcep
latrr, cyg
| 14 Pes

I ts n"g

II puap

I rc'"
I 

t0 res

2301

2302
2303
2301+

2305

2306
2307

2308

2309

231.0

231"1"

231.3

231"4

231,5

2316
23,t7

2318
231.9

2320

t200

2324
2325
2326

2328
2329
2330

2331"

ZJJ+

2336

2338
2335
2340

2341.

234Q

ZJ4D

2344
2345
2346
2347
2348
2349
2350

203387

203467

203504
203562
203608

203938
20401.8

201t07".t

204403

204411.

204414
2011770

201t77L

204867
205021
2054?'5

205512
205637
205767
205835

205852
206067
206088
206165
206267
206301
206453
206644
206672
206742

206673
206678
206826
206834
206869
206901

206952
207052
207098
207130

207155
207203
207260
207330
207650
207652
207673
207958
207971,

208057

4*r3
5,!.4
4,3
5,'l'4
4,30
7 ,'l'0
5, 6'L

3,8
5,20
5,3r
5,38
5,42
5,4
3,07
3,32
4,L
5,1
4,60
'4,78

5,09

5,29
5,4
3,80
4,87
5,64
5,4
4,8
5,48
4,76
4,35

6,98
2,4
4,73
5,4
4,6
4,27
4r9
5,43
2,98
5'5
5,09
5,50
4,46'
4,26
5,00
5,32
6,49
5, {.8
3,i.6
5,07

93

G8 IIIs
83 \,-e

Kl IIhv
AO

TBV
BO,5IV
B3p
G4Ib
83V
A3

ATV
87V
K0IIhv
GO Ib
82III
GB IIIrv
Kl III
R3IVp
A7V
A5

FO IV
I(0IIhv
F2 IIIp
B2 Il)
o6f
G2IVs
GB IIIw
AO

B3V
A0 Vp
B0 Vp
I(2 Ib
FG Vrv
G8II-III
G5 Ib
F5IV
K0 IIhv
A2v
4.6m
KT III
A2III
AO

A2 Ia
B3 III
A0v
(dA Bn)
A2 III
ti0 v
BB III
Il3 V

2

t7
2
7

4

11

2

L7

7

7

t3
2

21.

13

2
2

1"4

1.7

7

7

2
l7
L7

4
2
7

l7
4

,1,1,

2

4
7

L7

1"7

7

11

7
1+

4
T7

c

2
2t

2
I

1.4

2
7

<15
150

<15
80
0

235
50

<20
135

21.

105

310

{20:
,1,2

43

{20:
<15

280
16I
200

168
(20:

26
33

133
t5

{20t
88

100
0

460t

<15
5

<{5
18
25

<15
21,4

191

<15
145

1,51

30
4,4

87

1.20

19

98
4t)

1.47
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2351
02tro

2355

2356
2457
ZNJO

2359
2360

2361

2362
2363
ZJD+

2365
2566
2367
2368
2369
2370

qrnn

Z)IJ
AJIL}

ZJIO
2376

2378
2379
2380

2381

2382
2383
2384
2385

2486
zc6 I

2388

238S

2390

239,r
,20,
2393
2394
2395
2396
2397

2398
2359
2400

Ta6 rllq a 2 (npogonmenue)

Bec lu sin i, r.wperu

208321.

208450
208501

208682

209369

209409
209515
209522
209625
209747

209750
209790
200819

209545
209952
209960
209975
2t0027
209961l

21.0045

210221
210271
210418
2r0424
220459
21071.5

21.0745

21,0807

210809
210839

210855
2t0BB9
210934
21"1.073

211096
211336
211388

21.1.391

21"1835

211838

21.1.924

21,2061,

212076
21"2097

212120
2t2496
212571
222581
21.2553

21271.0

20 Gru
6 Ind

t3 Ccp

25 PsA
32 Aqr
v Peg

o Aqr
E'cep
l Aqr

HR 8124
o Gru

20 Cep,
t9 Cep
l Peg

HR 8427
p PsA

rn1.- -J ;);)

i,sa
6 ,01
5, 88

5, tt
4,00
5,52
5,84

5,1

3,19
4,57
4, JD

5 ,lt
2,16
5,5
5,17
3,96
5,99
4,62

6,50
5,49
3,70
5,40
4,38
5,1r4

3,6
5,0
7,7
5,19

5,5
D,U
5,40
/t 

18
5,51
1r,23

4,J
4,4
8,23
5 ,30
tr or

3 ,97
lt,96
4,88
4,Ot)
4,b
4,70
4,80
4,61t
5,38

A3V
FO IV
83 Ib
B2e
Ii5 Vs
BB Vo
r\0
85 \,IN

f\n

K1r III
G2 Ib
Arn
BBV
K5III
B5V
K4III
09,5Ib
F5V
B2V
A2V
r\3 Ib
A5
A2V
]]6III
F5 III
A2
I(1 Ib
CB IIIs
09 Ib
o6f
1r'8 Ys
I(2 III
]]8 III
I(3 III
AO

IO IV
K3II-III
GB III-iV
83 Ve
B8Y
J]5III
AOV
B2y
B8V
86IV
G9 III
Bl Ve
88V
B9 Iab
AO

i6 Cep
o Aqr

4
4
D

10

8
t0

o

10

7

2

t4
t7
L7

2
4
2
7

21.

5
4

O Peg
38 Aqr
fi Peg

6 cep
24 Cep

e Ccp
t Lac

, 
o A,r.

I Cep

HR 8472
r-rR 8475

I PsA
HR 8485

7

4
t3
'tl
AO

7

2
2

10

o

2
11

2

ZI

2
2
5

7p Aqr
30 Peg

T Aqr
31 Peg
32 Peg
2 Lac
B Lac
fl Aqr
0 Tuc
4 Lac
H Cep

4"7

t7
L4
L7
,12

2
D

2
1.7

7

220

124
20

350
30

300
136
300

50

<1J
<15,

tlat

14,r

<i5
285

<15
77

5,

l6L)

24"

200
150

r40
150

<i5
<20:

r20
160

0
(20:

3B:

<15
130

88

{20:
<15

265
60,
,<

85.

1"29

90.

30
<r5

153

24
195"
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240.L

2402
2403
240lt
2405

2406
2407

2tr08

2409

24,10

24tt
2412
24r:)
241lt
21115

2416
2417
24tB
24ls
2420

2421

2422
Z+AO

2424
2425
2426
2427
2428
2429
2430

2431
, /1C

2433
a+,)4

2435
2436
, /.an

2438
2439
2440

2441

2442
2440
2444
z44D

2446
2447
2448
2449
2450

212883

212943
213051

213052
2t3235
213306
213307
213320
o,t DroD

213398

213420

213558
213798
213845
213976
213998
214080
2,t4150
214167
214168

2t4240
214263
214376
214432
214454
214470
2!lrtlglt
214652
21tr6\0
214748

214846
2t4868
21492?)

2Ltt993
214994
215167
215182
215191.

2t5373
21557?)

215648
215665
215733
215789
215835
216092
2L6r3L
216200
216228
216336

HR 8549
35 Peg
(t r\qr
(' Aqr
37 Peg
6 Cep
0 CepB
o Aqr

38 Peg

B PsA

6 Lac
o Lac
I cep
p Aqr

?4 Aqr

B LacB
B LacA

IIR 8606

l,:, Aqr

9 Lac
31 Cep
49 PsA

10 Lac
e PsA

B2V
K0 IIIrv
F5 IVrv
F5 IVrv
F5 iII-IVs
GO

AO

AO IV
89V
AO

83 III
A2V
A2
i13 V
j1l,5 v
]]B V
ill Ib
L2
B2V
Ill Vc

83V
ll2 v
I(2 III
Il3 V
A7 iV
T ItIII
A2 Vp
u2v
09 Ve
B8 Ve

li'0
K3 iII
88V
]]2 III
AlV
K4III
G2 iI-III
BlV
K0 IIIw
B5

F7 Vrv
GS II-IIIs
B1 II; B0,5II
A2y
O6n
BTV
K0 IIIs
83IV
Kl IIIs
AO

e Cru

6:122
5,0
4,59
4,t'2
5,rr7
var
7,5
4,89
5,5i
4, JO

4,54
3 ,85
5,50
5,29
6 ,88
1r,13

6,69
5,75
6,43
5,75

b', os
6,58
5,4
7rg
4,83

5,60
6, 50
9,41
19,

4,o4
llrB
3 ,60
5, 18

4,85
4,8
3, t0
6,05
5,3
5,52

4,31
4,0
7,7
3, 69
8r6
8,0

5,72
3,6
4,52

5

2

T7

B

18

4
4

t4
o

4

1B

i9
7

4
5

10

4
5

B

0 Oct
Li. Lac
6 Peg

!2 Lac
o Peg

66 Aqr
q Peg

HR 8651
t3 Lac
I Oct

E Peg
l, Peg

5

5

2
5

t7
L,I

4
5

to
11

4
2

l.)

18

1.7

2
24

5

2
4

3t
2

4

5

t2
5

2
4

p Peg
L4 Lac
l Cep

1 PsA

25

{20:
60
82
72

5
,1.20

25

219
0

.76
138
1,15

Lg
135
288
tt0

ENtl

30
327

60
r25

(20:
185

100

L0It
0

ti5
tn

294

67

<15
195

79

0
-/')i.

I
p.d.l.
{20:

0

(20:
70

285
260

p.d.l.
7

225
./ri'

50

95

Sln L, xnllcet



Ta 6rnrla 2 (rrpo6o,tmerrtrc)

Aqr
Tuc
Psc

Gru
Aqr
Aqr
Aq.
c"p
And
Psc

a
I

q

u'
rpu

9lt
o

LL

7

2451

2453

2tr54

2455

2456
2457

2458
24sS

2460

2461

2462
2463
2464
2465
2tr66

2467

2468
2469
21170

2471

21172

2473
247lt
21t75

2476
2477

2478
2479
2480

2481
2482
2I+B?t

2484
z46i)
2486
2487

2488
2489
2tr90

2491
21$2
249?)

2494
21195

2496
21A7

2498
2499
2500

216385

2164lr
2161ttL6

2165:t2

216534

216627

216684
216755
21 6851

21 6916

216956

217050
217 10t
2t7227
217236
2t7382
217 476
217'o43

2t7675
2t7782
ntnao)

2178t.L

217831
2t7891
218029
218031

2t8045
218227

218325
218344

2i8356
2L8376
2t8407
2t81170

218658
218700
218915
218918
219080
219188

2r9449
21957 I
219615
219693
219688
219832
2i9834
219916
219945
220009

6 Pcg

HR 8702

0 Aqr

p Pcg

16 Lac

o PsA

HR 8733

HR 87zr8

I] R 8752
HR 8758

o Ancl
2 Aud

fl PsA
HR 8768

80 Intl
B Psc

HR 8779
3 And
o Peg
O Gru

56 Pcg
1 Cas

I-IR BBOO

5 And
fi CeP

58 Peg

59 Peg

7 And

5rrz,30
7,16
5,1
E, t)

7,9
3,51
7,7
4,95
7 ,56
5,51t

1,29
5,48
5,90
6,85
5,54
5,1
ro 

r11

6,22
,l,oJ

5,08

5,13
6, t5
5,61t
4r'oL
D,O

4,8

4, Di)

7,8
7 ,05
4,9
lt,93
b,4'r
5 ,83
1r,56

5,31t
7 ,06
5,15
4,62
6,93

4 ,'t
4,L0
3,68
5 ,55
4,56
5,16
5,4
5,1
5,5

]17 IV
llle I a

I(3 III
OB

1,14 V
A2Y
83V
A1V
83V
B2 I\/
A3V
B2p
82lV-V
B2IV
.{5
K4III
G0 Ia
B3e
85 IIIe

lr0 Iv
]]2V
IT2 IIIp
85 Vc
}T3III
K0 IIIrv
89,5 III
tr6IV
83V
82V
K0Ibp
Bl III
82V
FO

G2III
BB
09 Ib
A2V
F0v
BO,5III
K0 IIIrv
FO III
GB IIhv
FO

85V
AOV
G5IV
I(0 IIhv
K0 IIIw
K2III

5

5
t1

2

B

5

t4
J

L2

2

5

7

5

17

5

20

8
t,

4
5

4
L4

2

J

'tl
4
5

5

2
4

L2
4

17

4
2
2
2

<i5
95

(20:
260:

b:
96

125
107

310
cn

90
a11

150

30
90

<15
44

370

283
ct2

0

25

85

740

<15
<r5

,157

67

220
95

<15
54

160

I

190

110

27C

60
200.

<15
t)/

0

310
155

t5
<,t5
{20:
{20:

96

Sp sin i, r:.lr7cer



T a 6 rnqa 2 (npogorxeur're)

a sj11i, xnlcen

2501
2502
2503

2s04
2(o05

2506

2507

2508
2509
2510

25t1"

2513
251.4

2515
2516
2517

2518
25rg
2520

2521.

2524
Z,)L)

2526

2528
2529
2530
Z)J 1

ZJJO

ZJJ4
ZJI;)
ZJSI]

2s38
2539
2540

4",'65
5,37
5,30
5,3
5,46
4,57
5,54
9,94
4r5

5 ,00

4,1to
4,7 6

5,50
4680
1+,86

3,8
5,rr2

4,28
J,;tZ
5, i.6
L'
?,,4
4,33
5 ,00
4,6'L
5,7
lt,62

5,1l.

5,26
5,45
5,1
J,J/

5,0
5,02
tr ao

5,39
/,Db

4,84
5, r6
7,8
5,2
.4,9?,

4,0:)
4r l r
5, t5
4,99
4,62

22006t
220222
220278
220363
220599
220657

220729
220825
220954
22r115
qD I D(A

221345
221507
221565
221673
221756
221760
22209it
222t07

2221.73

222304t

222345
222368
222404
222439
222574
222603
222643
22266t

222842
222847
22302tt
22301r7

223t45
223165
223274
223640
22378t
223987

22tfi14
224392
22/+424

224533
224572
224617
224686
224926
224990
oo( r ao

r Peg

61r Pcg
97 Aqr
66 Peg
67 Pcg
O Peg

107 Gru
x PSC

O Psc

70 Peg

HR 8926
i4 And
B Scl

101 Aqr'
72 Peg
15 And
r Phc

1l Phc
1" And

I zs r"g
I rAnd

A'5IV
B3V
A3
KS III
89IiI
FS IV
F3IV
A2p
KI III
GB IIhv
83V
I(0 IIhv
]]9III
AO

K4III
A2III
A2 Vp
l\2V
C8 III-IVw
ATV
B8V
B9
A5
Ii7 V
K{ IV
B8V
GO II
A7V
K1r III
u9,5 V

K0 IIIw
I]B V
A5
G5 Ib
B5
Kl IIIw
AO

B9,5 V
-at,l

B1 Ib
FBIa i

A2
B1e Iab
G9 IIIs
81V
l'1r IV
B7v
B8
B4III
AO IV

t7
7

7

z
7

14

4
ll

2
2

i8
2

4
4
2

7

4
4
2
7

L7

7

7

L7,2
13

4
1,7

2

7

tB ,\nd
02 col Aqr

I Psc

T CEP

x And
104 r\qr

I Psc
IIR 8987

ro2 Aqr
78 Pcg

106 Aqr
107 Aqr

g And
6 Phe
'r Cas

41 II Ccp
108 Aqr
82 Pcg

254r
2542
LJ4J

251t5

2546
ZJ4I
2548
2549
2550

p Cas
11 Tuc

27 Psc
6 Cas
ro Psc
e Tuc

29 Psc
( Scl
2 CcL

2L

4

2

T7

2t
4
7

11

7

7 lli3B.I(pr.rucxoit o6cepnaropuu, r, XXXI

175
135

t75
{20:

t20
o,

0
48

<15
{20:

t27
{20:

25
29s

<20..
145
22

125

{20:
265

/tl
1.43

119
15

<15
s7

t5
70

<ts
1.67

{20:
220
t02

{20
215

<r5
2t3

tl6
165

95

JJ

190

B5
(20:

180
CD

1,70

100

60
146

97



Ta6ruqa 2 (oitou.ratlue)

2551

otrtr,

2555
2556

2557
o((o

225146
225'160

225212

227634
227656
228053
242908
242926

3 Ce!

8",6
8,6

7,6
9,0
o(

8,7
9,5

B0lbp
OB Ic
I(3 Ib
BO Ib
BO,5 I\/:
Bl II
o5
o6

95

120

<15
120

261)

B5

135

95

o6uree qllcflo BBesA B HaraJrore 2558, rla nrrx 1913 H.naccu{uqlpoBar.r
B CI,ICTEME MK.

B ocnosuou SBeBABr r(araJrora flp'Ie 5"t5, orlrl cocraBJlflIor cBr'rrrre 80 9/o scero
qIICra BBeBA B I(aTailole, XoT-s BcTpeqaloTcrl u 6oJIee cJ]a6],Ie SBeBAbI, BIIJIoTI)

Ao 10T0.
B 6onruruncrBe pa6or otrpeAeJrrrJrrrcb ?rsin I o6rr.rno A.rrrr BBeBA, lrc rlo3)Ite

G0 - G5. Jlllurt s [tB] ?rsinlorpeAeJrrrJrr{cb rr AJrrr 6olee uoa4HIIx sIleBA,

BrrJror.E, Ao K5.
Iloarolty fiaraJror l\{o}ner paccMarpr,IBarrrc.fl Italt cpaBIrlITeJrr,Ho rIo,rIHbII{

Jrr{rrrrr AJr.fl BBeBA.flpqe 5'',5 u ctrer(TpaJlblrr,Ix r{JraccoB 6o,nee pannux' qerl G5'
0rO 6r,rnO trpOBepeHO CoOTBeTCTByIOqI,IN{II [OACsera[Iu SBeBA B ItaTaJ]oIe.

B nararore (ta6n. 2) uplrno4arca B croJr6r{ax:
1) nopa4rtoBr,rfi floMep BBeBAbr'

2) norrep BBeBArI B l{araJrore HD,
3) uasnaultc BBeBAr,r,

4) nnayanrHa.E BBeBAHa.fl BeJrllquFra (o6nuro I13 ItaraJrora HD),
5) cueirtparrrl{r,rit KJracc BBeBAbr B cllcreMe MI( ulu HD,
6) utorour,rii nec oupcAcJreHl4.rl a sitr l,
7) neun.ruua zsin i a n"wlcen.
Anroprr BblpaE(alor UIy6OHyIo upl{sHareJlrnocrr, 3. A. Br,rrprluelrHo lr

I. H. IIIaparroBol"r Ba 6oflbrrrym rron{otr{L nprr cocraBJreIrIIlI rr troAroroBIte Ha-

TaJIOra ft lleqaru.

Mafi {963 r.
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AI{r\llEl,II,Ifl }IAYH CCCP

I{SBECTIIfI I{PbI}ICHOT ACTPO@]{3I,ILI ECH O}"I O BCEPBAl'OP]'1-]1-
Tou XXXI, 7964 r.

o xApAnTEpE BHyTpEr{Hr{x ABI4}Iffi HI4I,f
MEIr(SBBSAHOIO IASA

l). E. Ieptu6epa

Sanono o6cymgarorca ua6;rro4cnr.rrr, peByJrLTarbr Roropr,rx paccr{arpr{BaJrr.rcrr parree
ItaI{ AOHaBaTeJILCTBa IIpIIMeTiLI}IOCTII TeOpI,III JIOI{aJILTIO-I,IBoTpOnnOfi ryp6yrerrT}rOCTr.r H r}1yT-
peIIIITIM ABLl)HeHI,rlrrr rrelr{aBe3AHoro raBa. ConoHynuoctr onrr.r.rccnlri li paglrogarrrr}rx 11o-(a3rrrBacr, uro rra6lrrogaerryro noppeJrrrqxro paarrocrr.r JryqeBrrrx cnopoctorl pi"'faarr,rrr-x
fiap ToceK TyldarrHocrll Uprlora rI Paccrorr]rrrrr, rre]nAy rrnM]r rreJrbafl rrfiTeprrperlrpoBarr, R
paMRax reopr,rrr ryp6y.nentuoro gnr,rmenr.ra. IrIa ra6nrogaeMbrx nopperrqi,r1l'rp.,iynryarjrri:i
fipnocrlr r 4r,ltlr{yanr,rx ryMaHrrocrrrx (n fia6rroAacr,rofi nopperrqnn pianocrr.r JryrreBr,rx cr{o-
pocrert I'IelI{3RcBAIrrJx o6.[aroB H I) n paccroarrrrfl Me]nAy rrrrMr.r flpan"]tqec6r.r oqeflb rpyAno
r'I3tsfleql) xaxyro-,irr'r6o ltrr(toplraqrrro o nnytperrurrx AB],rlrrerrlt.sx ]Ie]r{Baea4rroro r.aBa, trocI{oJrr,-
Hy nopireJlsqrrr'r Berrrlqr.lH, norolrr,re cJreAyror rrg Teoprir.r JronaJrbrro_rlaorporrfloii ryp6ylrerrr_
HocTr{' ofta3srBarorcrr seclrra 6nrraxrr. ft noppeJrrrqnflrf, Hotopbre lroryr irlrert ]\,Ieoro I,I rpr.r
clyuat'luotrl paclpeAeJrerrlrrr nprsocrcrt no iy;uaurocru (u rpn cnyuiiino, pacnpcAeJregr.rrr
flyrlerllrlx cxopocr:eii o-6naitoB H I no rLc6dclroji c{cpc). lJprrno4nrcn pc3yar,rarbr trtn,1r-
9i:]lr]1 -Igqlgrr,{r,, 

r}nyxryarlrrir flpxocrrr n ryufurioc.rrr Opuoira, noiy.r*rrrrrLe no r(pyn_
I^r9y3lllra9xorly clrllMny ryl'raurroorn rr or{aaaBrxr.recrr BecbMa 6rlranlur.r K r{oppeJrrrqrrr.r
cJlyqaIIIIbIX .slHocrcll, It pe3yJlLrarbl BLIqIlclreEI4.s ItoppeJIflIII{II apnocrefi n uenf6pr*nnolr
crrcr{rpc I{pa6onI,r4rroii rylrarrrrocrlr,

ON THtr CHARACTER OF INTERNAL MOTIONS OF TI]E INTERSTELI-AR
GAS, by R. D, Gershberg.- O_b.servations, t,he resul[s of rv]rich rvere previously coniiae-rcd as..prooI"o.[ tlrc applicability oI tire local isotropic lurbu]enie L]rcory Lo inter-
nal moLions o[ jnLcrstc]lcr gas, arc rediscussed. Available optical and radio"daLa slrorv
that the observcd corrclation of thc radial velocity differenc'es Ior different pairs of po-
ints of fhe Orion nebula and t]ie distances bet*,c6n them canrol, be int,erpr'etea ,ritflio
the framervori< of the t,heory of turbulent motion. It is practically vcry clifiiculiio itif;;
information on the internaimotions of tlie interstellar gis from [fie obicrved 

"o..ntuiio"iof-brightness fluctuations in dilfuse lebnlac (ancl from'theobservecl correlal,ion of raalal
velocity,differences in I'I.I.interstellar-cloucl,s) ancl l,hc dislanccs beLx,een l,hem, because oi
thc corrclations oI qrlanLiLies n'lric'lr [ollorv frorn lhc ]ocirl isoLropic Lurbulr,nce'tlrcory 

-arc

vcry closc Lo t,lre corrcla{ions irlriclr carr follorv irr case ol a ran,lom hrightrLoss tlislriliul,ion
in the nebula (and in case of random distribuLion of radial velociLils of H I clouds on
thc.-celesbial sphere). ResulLs. of computalion of correlation of brightness fluctuations
in Lhe Orion ncbula oblairrod I'rom a largc-scale plroLograplr o[ tlre rrdlula arc givcn. Ti,c
correlaLiorr.is vcry closc lo llrc rardom b"riqlrtnos! corr6laiiorr. Tlrc rosulls oI c6mpri,-1rion
of the brightlcss corrclation in the continuous spectrum of l,he Crab ncbula oro girren.

B Hacrorrrnee BpeM.rr B acrpod)[ar,rrre [rrrpor{o ucrroJrr,Byercfl Teoprr.Er ryp6y-
Jrerrrlrocrr,r A. H. ItonuoropoBa. Xorfl n 15 ner ror\,ry HaBaA, etrtre npu BoBHrrn-
HOBeHr4r,r ((MexaHlrnr{ crrJrornHofi acrpo(bll3r.1qecRor1 cpeA6r), 6r,rJro .ficHo, qro
B nocMl{qecHl{x ycJroBl{flx, cTporo roBopfi, He tro}fieT I4MeTb }recTa JroI{aJrrrrro-
I,rsOTpOtrHa.fr AOsByHOBa.fr ryp6yJreHTHocrr,, HarJr.flAHocrrr r{ npocrora arorl Teo-
pr4r{, a rJraBHoe oTcyTcTBLre Haltol,i-ru6o aJrDTeprraTr.rB}roti rraTeNraTr.rqe0nrr paB-
pa6oraunofi cxellEr ripl4Berrll H rrrrtponox{y rrcrroJrbBoBaHrr}o reoprrr{ I(o"nrr'oro-
poBa B r(ocMl{alecltoii ru4po4Lrua}Ir,Ine. Bcxope 6rr.rrrl uponeAerrr,r Ha6JrroAeHr.r.rr,
I{OTOpbre, r{asaJrocb, o6uapyxrr.rrrr xoporuee coorBercrBrre c reopr,rert, rr coBAa-
JIOCI, BIIEYATJIEIII,IE, qTO TEOPIlfl I{O"rrIrOrOPOBA B AOCTATOAIHOi,1 CTEIICHI,I COOTBET-
CTByer curyar{llrl B lioCNlI,IareCItI{x o6'6er(Tax. Hr,rr{{e [epec]roTpeHbr yr{a3aHHr,re
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I
floprax trotrBrrxa trpuMeHI,ITb noilr4qecrBeuubre coorr{oue}rrrg reopr{rr Jro-

n_aJrblro-rlaolpgqFoT ryp6yneuruocrr{ r( MerfiBBesAHot cpe4e 6rr.rra npe4npr.rH.Era
xdpneporu 11]. B 6onee paE,r{x pa6orax, trocBsqeHHbrx xapafirepy BHyrpeE-
Hlrx ABr{}r(eauft n ryuanHocr}r Opnoua 12,31, {opualrno ym'e ,r.rra peur o iyp_
6ynenrnux ABr{}fienrrgx B TyMauuocr?r, Ho rro cyqecrBy raM rrctroJrl3oBaJracb
Jlr'rmb HarJI.flAHafi cxeMa xaoTr/IllecHux ABIIBeHTTfi nesanacuMhrx ra3oBhrx Macc
14 He yqr'ITbrBaJracb noppeJr.El{Ufl rrrApoAr{HaMzqecHlllx xapar(Tepr.rcrr{n B paSJruq-
Hbrx rorlHax cpeAbr, TorAa r(aft rrMeHEo 3Tr4 r(oppeJrfr\uvn.flBJr.flrorc.fl ocrroBlrbrrll
trprrauanoM ryp6yneuruoro ABr4xrerrrs. Cor,n-airo I i,. ], B rrecE(rrMaeir,roft cpegec paanr.rrofi ryp6yrenruocrbro

ua6rro4eni,ra r.r [oHaBaHo, qro DTr,r peByJu,Tarbr lie roaBoJr_rrror cAgJrarb oAHo-
BI{aaIHoI'o BbrBoAa o cyqecrBoBauldtr B rlayrleHuhlx o6r,crtrax jroriaJlrl{o_rr3o_
rponrlorl 4oaryHonofi ryp6ynenruocrn.

rra6;rrro4aerran riopperrqrrorrrar, l"gu,tnH/cex

{yuxqlrx pasr{oc?rr ryqeBr{x cxo- 0,8

pocreft u(r) n roqr(ax, paBAeJreH-
Hbrx paccro.flHr{eM r I rtpyr r, 66m,-

0,6

rul,rx r.ny6nur,r rlroHr.rltlroBeHr,rrr q4

(7?) Jryrra Blleril.rrr ts rrorJrorqaro- 0,2
U]ylo CpCAy, A()JliHlla llr\l0lb IlltJ{
rr-, t''/,: npr l r-B arcl'"". ,(eir- 

u

crnr,rerrorr-o, rrpri i')/? HA "rryqe -o,zY
0.8 Lg r. nc

BpeHr4rr rrprrXo,{nrcfl ne 6oree o4-
uoro <typ6yJreHTrroro Blrxp.s), I{ rDur. 1. I(opperinqan Me?r{Ay cpeAurrM rrBa4lra-
na6nro4aelra.fl BaBlrcl,ri\{ocrr, u(r) rr,rqur,rM Buaqerr{e^{ paarrocrrr 

-cnopocreft 
4.nx

AOIIIT{Ha COBITaAaT6 C TeopeTr4qe- paBJIuq[BIx rlap roqeft ryMa]IIrocrII Opr'rorra t'r

cxoitaasncl'lnlocrblorroT''/i, nr,rre- paccroflrlrler{ Nre'fi[y ril{rlfi

xarcrqefi r,I3 npocrbtx paanreprlocr- cBerrble HpyrtftIr - pe3yJrbrarbl xcpHepa' 'IepHbIe

IIErx coorHourenrtit; uplr r1l? vuc- npy*ttrl'r - pe,yrbrarbr l{Io,rra

"no <<ryp6yrer-rruErx nr.rxpeli> Ha ryqe BpeHrrrr o6parno npoflopqproHaJrbrro /,, rrro

nprlBoAr.rr r{ r{aE{yrqenryc.fr yMeHr,rrreHr,rro cpnyxryaquit cnopocrer-r u (f;)'/' nur,
r{ B pe3yJlr,Tare AoJr?r{Ha ua6.rrrogarbc.E BaBrrctr[rocrb ucrrulo, flo ua6nro4errr{fl\r
ryqeBbrx cxopocrerf B paBrnqHrrx roqnax rylrar{Hocrrr Opuona [4] Xopuep
rrocrpor4Jr ua6nro4aer.ryrc HoppeJrrrrlr{oHrryro {yunqnrc z(r) , roropafl c Aocra-
rosHofi crerleHrro roqHocrrr coBrraJra c reoperlqecxofi Syuxqlreft arcr'l,. Sror
dlant ra paccMarprrBaJlc,fl KaH oAHo rra troATBeplr(Aeulrfi ua6.nro4errr{.flr\,rrr [prrMenrr-
Mocrrr reopr{rr JroHaJIbI{o-r{aorponrlort ryp6yneuruocrrr B }recmrltrraeMoft cpege
n Melr{BBeBAHor[y raBy. I. ,ifloa4nee rpyrrrra al{eprrnaucr{nx acrpo{uBr{noB trpoBeJra cileqr.raJrr,Hr,re Ha-
6.nro4enlrx ryqeBbrx cnopocrerii B ryN{auHocur Oprnoua, r.rcrroJrbBoBaB }ryJrr,Tr{-
ulenenort c-rre-Krporpa{ n {oHyce ny4e 5-ac peSneHropa [5]. Bcero r.raMepeuo
or{oJro 50 000 ryqeBblx cxopocrerl, Ho Dror noJroccaJrrrur,rli lrarepnaJr crarrr-
crr4rrecHu eqe Ao nolrr{a ue o6pa6orau. Ha rperbei\{ ctrMrroBr.ryMe rro Hocrrr.rqe-
cnori raao4r,rHaMr.rKe Mrcns [6]caera"ir npeABapr.rrerrrrrroe coo6rqeur.re o HoppeJr.E-
quu u(r), uonyuennoii uo ua6.nro4eHr,rau [5]. Ha r{ir.rr. 1 rocuponaBeAeHbr pe-
SyJrFTarbr Mron.ra r{ npe}flHr4e Aan}rbre X6puepa. Ha nepnr,rfi BBrJrrrA rroBr,re
AaHHbre rroATBeplr{AaroT rlpe}fiHr,re BbrBoABr o cyu{ecrBoBarrI,Irr JroHaJrbHo-rrBoTpotr-
uoft ryp6yneHTlrocrr{ B ?yMaHHoc:rn Oproua, uo 6onee Bnr{}rareJrr,Eoe pacc}ror-
peHrre trprlBoAr,rT K [pfrMo np oTrrB orro Jro ]nHr,rr\{ BbrB oAaM,

Bo-nepnr,rx, na6nrogenras [5, 6] HerrocpeAcrBerrHo rroxaBr,rBaror, qro [peA-
troJro)r{enr{e o AoBByltoBbrx cxopocr.rrx BuyrpeHrrrrx ABrr}fieHlrli no ncert rynrau-
Irocrr{ Opr.rona He BbrloJrn.Eetcg. Ha6ruoAaexlbre pacu{errJrenlr.a cler{TpaJrbHr,rx
nwantfi', coorBercrByloqlre orHocIlreJILHLrM ilyqeBblh[ cl{opocr.anr go 25 nnlcen,
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I{ Ha6JrroAae}rbre rr3r,reHe}rr{tr orr-roueH}rrr r{HTeHcr,lBHocrel,i I!.,jIi2slI\s726 B r{ecrax
pasABoeHr.rfl JlrrHrrri IIoHaBr,rBaroT, qTo B Tyr,raHHocT[ opuoHa r,rlreroT \recro
yAaprrbre Bo JrHbr r,r cyqecrBerrlrbr a(b+eHrhr clr{r41\,raexrocrr.r.

Bo-n:ropsrx, corJrac[o c[ur. 1, nopperr.Erqilfl u* r'l, na6.nroAaerc.s or 6orr-
ilrrrx /'BlJrorr, Ao (ryp6yJreHrrrbrx nlrxper)r> pa3r{eponr 0,01 nc.IlocHolrny nepe-
xoA oT r{oppeJlrrqrrlr ?, co lrl. n xoppe.ir fll\uil u so i''l" nporrcxoArrT n6.rrr,rsn r : R ,

To oTr{etIeHHHii $anr B panrHax Teoprrrr ryp6y;renrnocrrr o3Harraer, arro rry6u-
Ha rrpoHr,rltHoBeHr{fl Jryrra Bpe}Ir,rrl B l{e}rrpanr,nor,l qacrrl TyxraHrrocrr,r Opuoua
IropflAr(a 0,01 n,c. r{ro6rr na raHori roJrrrtrr,rHe na6panacs ua6nro4aerra-E .flpr(ocrr,
ll[E = 6.106 [7], ueo6xogr,rua rrnorHocrr BerrlecrBa n">2.\0a ca,f|. fhornocrr,
n uj:70a cf,L-3 , corilacHo [8 ], 4ertcrnurenLHo cyqecrByer B cai\rori qenrpanr,Hofi
sacrrl NGC 1976 paan{cporr -1', rroropafl cpaBHrrrra rro BeJrr{qlrue c o6nacrrro
ryr'Ialruocrlr, rrccrreAoBanuoil n [5J (crr. rlr,rr. 2 s t5]). Haaarocr, 6rr, npnsne-
qeHl{e rr,Irroreabr o6 anorranruo sErconort rrJroruocrr,r rroulorqarcrqero Berr{ecrBa
Aaer paayMlroe o6r,.acueulre ua6nro4enur1. Ho ara rr{rroreaa Bcrpeqaer ABe
cepr,eaHbre rpyArrocrrr. flepoaa rpy4Hocrr,; norJrotrtrarcrqee Betr{ecrBo AoJr?r{Ho
LIN{eTb aIIOlraJIbHO IITISHOe anr,6e4o, TaI{ ItaH O6r,r.Inbte Ile}I{BBeBAHr,re qaCTI{IIbI,
ynreHrrrnaro[trrre -rrpr(ocrE, anea4 6naroAapfl pacce.rrHr{ro cBera, ue a{SeHTr{BHbr
4na ocna6nelrrrfl rrpltocrrr rrporrrlxelrHoro o6r,exra, B noropoM rrbrJIE r{ raa trepe-
r\{erlaHbr [91. Bropaa rpyAHocrb: ecrrr.r orrrrrqecnoe uaryqeHr,re [poxoArrr Jrr{rub
c rny6ulrrr 0,07 nc, a paBx{ep Bcer.o rrJroruoro o6nana n 50-100 paa 6onnure,
ro y ME B paAr{oAr,raraaoHe Aorr}r{Ha r 50-100 paa rrpeBErrrrar}, MEin rur;
n 4elicrrnrerrr'Hocrr,r Ere lllEpaxrro : 5.106 [10] u MEpo!.oro: MEon rr,r 

s.
floarouy AJr.rI crlaceurr.tr r{oAeJrr,r <na6nro4aelroro roHnoro cJrorr) r'reo6xo4uuo
AonycruTb cylqecrBoBar-Irre B TyMarruocrr{ coBeprler{Ho ueo6r,rsuux Me?r(BBeBA-
HLrx qacrur{, r{lIerolrtrr,rx HuqroxtHo xraJroe arr6e4o, oAr,rHaHoBoe AJTfi olr],Iqecrto-
IO Ir paA[OAr,ranaSor{a AJrr.rr{ BoJrrr.

B-rperrnx, ec,nn ua6nroAaer[yro r(oppeJrflqr,rro qs : (.7'\/" rruTepnperr.rpo-
BarE B paMnax reoprrrr ryp6ynenruocrr,r, To cpirr. I Aaer BoBMoEtHocrr, or{eHUTb
rI qr,rcrrenubrft Hoe${uqueur C, noropbrr,l, corJracno reopr{r.r [6], oupeAe.nser
typ6yreutuyrc r{oi\{noHeHTy rur,rp[r.rbr Jrr,rrrrrrr. Brr.rracfleuua.rr rar(trM o6paaonr
typ6y;reuruafl KonrrrorreHTa B Tpr,r paaa rreHr,rle r{r,rur,rMaJrr,Hort na6.nrc4aelrofi
Be rr uqrlHbr ry p 6y.n enrn oft ru r,rp nurr Jr r,rnr,rr{.

Bce arn coo6paxrenr,r.fl rlonaabrBaror, arro Ha6JrroAaeN,ryro B Tyr\{auuocrrr Opuo-
Ha noppeJrflquro a(r) HeJrbsfr r{rrreprrperr{poBarL rra ocHoBe reoprr}r JroKaJrb}ro-
ua orpounoft ryp6y;reurnocrn.

II
Bcxope trocJre pa6oru Xdpuepa IJrrxerr,nep ilpeArroxrr,rJr 4pyroft crarr,rcrr,r-

secrtr,rfi nreroA ].rccJre,qoBa]rr.r.fi xapaKTepa BHyrperrur,rx ABuxrenrlft mextaoea4-
Horo raBa - no tfnynryar{r,rrr1\,r .fipnocrrr [12]. Cor.nac:uo U.21, reoperr.rqecnafl
H o p pe Jrfl q[our{a.fl r[yHnqua 4na cpnynryaqr,rli apn o crrr B Hecxrr.lr{aen{oii cpeAe,
qxnaueuuor'r JroItaJrr,IIo-r,rBorpolHFrrrr.r ryp6ynenrubrMr,r ABI,r)fieHtrr.flMtrr, r.rNIeer
nr,r4 G(r) co rnl, flpu /'> fi, r4e .R no-upex{Hel,ry rny6lrna [poHrrnrroBeuufl rryqa
BpeHrrfl B ryi\raHuocrl,; upn r(.R G (r) co ,'," ,p (;) , r4e cfynxqr" ,p ( i) Au"u
B ll2l, 3ro:r lreroA rar{}Ke 6r,r;r [pr,nreHeH r{ ryNrarruocrr{ Opnoua [131.
Ha Slrr. 2, aeatoit lre [13], Aarro cpaBHeurle na6nro,qaerrori KoppeJr.Erlrrounoft
dtynnrtruu c reopl{efi. Cornacrae na uepor,rli BBrJrrrA yAoBJrerBopr{TeJrrr}roe, r{ ouo
paccMaTpr,rBaJrocb HaH HeSaBr,rcrrl\{oe AoHasaTeJrrrcTBo cyqecTBoBaHpr.fl B TynraH-
I{ocrr{ Opnoua JronaJrr,Ho-r,raorponuoii ryp6ynenruocur. llos,quee rana.rr }Ke Hop-
peJI.ErIr.roHHaa tpyHxqun 6rrra uali4eHa rrpu uByuenur,r {rynryaqlrfi npxocrlr

* B [11] o6napymeiro xopomce corrracr,re llD or.,rorrtt ll,lE]awos o6ractrr TyMaruocrrr
p.P^r1oog, oxBarr,rBaroqer,l go 1130 r(laApalrrbrx rlrrryr. flpotr'raoronontnr,rr,i peayrbrar B
[10] o6tacu,nerca, rro-Bl,IAr,Lr,rolry, rrenpau,rrr,nort oqennort-sfiLlfirrng Me]H3tseaArroro rrorJro-
rrlelrr{fi Ha rroron orrrr,rqecr(oro r.raJryqerrrr_fl or 4u{rfyanoii tyuaunocru,
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qrlcrerrzeM CpeAHerO HBaApaTa paBIIOCTI4 apxoCreft BO BCeBoBIIOE(ELIX trapax

10t

Lg 0(r)
t0IIl h3727

Lg Elr)

0 0,4 0,8 . l,zlgr 0

wir.t "',,/' 
" 

o
. /i..o

)"gr 0

:t
,ul

f,z I

0

q4 qB lz
Lgl(r) ,'

'1.
"Y.o./n r



TOqeH Tyr,IaHrrocrrr, paSAeJIerrHr,IX paccTo.fllll{erl r (uocroauur,rft lrgoxture;rr, /2
He Brr{.ser Ea xoA cpynnqlur G(r)). B trpITHqIrtre, mrerr AocraroqHo uo4po6uynr

{oromerplrrecxyro Hapry? cJleAyer otrpeAeJrrlrl; G(r) ranl'ru o6pasolr. BosbueM
IrrJry Henoropoft 4nuurr ro Ir npor{BBeAeNI Boarromno 6onr,ruee qIrcJIo IreBaBrI-
crrMbrx 6pocauulii rrrJlbl Ha rrccJreAyeMoe loJre. flpu nam4ou 6pocaulrlr 6y4em
6parr, paBr{ocrr,r apxocreft B Toqxax rraAeHII.rI ltorll{oB IItJrbr I,I Bbrqucr.trTr, cpeA-

unft xna4par oroft BeJlnqrrnbr 1ffi) AJIfi Bcex 6pocauuft. flpone4aral(ylo otre-
paqurc AJrrr BceBosNroErrrbrx r, MoEtIlo onpeAeJII{T}, Ha6rIoAaeMyIo HoppeJlfl-
qrrc G(r)coLI?(r). Ha upax:rume nplt Br,rqrcJrenllu G(r) a 4u{$yaunx ry}{au-
Hocrflx r.{ccJreAyerua.a o6racrs paa6lrnaercrr B llraxntarHor\r noprIAIte Ha rre6oJrb-

[I.Ie yqacrnrr, r.r trocJleAoBareJrbHo Br,rqllcJr.flroTc.fl L12(r) AJrfl Bcex AI'I0KpeTHbrx
BHaqeHr,r[ /', noTopr,re AocTyuHbI trprI
nrr6pannou ruare {otolrerpnuecnoft
cerr(rl n o6rqenr paBlrepe lrayuaeuolt
o6nacrn. flcno, qro [pr,r ycpeAHe-
Hr{rI ro AocraroqHo 6onr,mouy qucry
ToqeH (r.r uplr orcyrcrBrru Hanoro-Jrrr-
6o trper{NryrqecrBeHHoro HatrpaBJre-
r.rrfl lrso$or) o6a xreroAa AaAyr
coBtraAarorqr{e pesyJrbTaTbr.

flplrlreruru upor{eAypy <r6pocauua
r{fJlbr)) n HeltoToporfy rroJrro c SaBe-
AoMo cJryqarfurrrr pactrpeAeJrelrr{eM
.flpltocTLI II [OC\{OTpr{lr, nanona 6y-
Aer B aroM cilyqae {yuxrlun G (r).
Paccuorpi.rn cnepBa upocrefiuruit
c,ryuafi uepuo-6e,roro [oil.a: B oAHlrx
rosnax f :7, n Apyrlrx f :0
(cu. $ur. 4). flpuuonaAaur{rr o6ornx
I{oHI{OB r'rrJrr,I Ha yqacrnfl oArlrlaHo-
aoit apHocrw LIz : 0, upn rrofra-
AaHrr[ Ko]rr{oB r.rrJrbr Ha paSr'rorlBeT-
Hbre yqacrr{r.r rroJr.fl 7\ /2 :1. Oue-

BrIAIro, orlrolueHrre qr,rcJra na,qenuft r4rJrbr c [epeceseHr,rerr rparrrrrl];r n{e}r{Ay
paarrorlBerrrr,rr{rl troil.suu (upn Horopr,rx LI, : 1) x o6qeuy qrcry 6poca-
uufi nrm,r 1r ccrb -LI\-

Sarncnuoc:rr Afl.) r\rolnrro floJryqrrrrr ua (xm. 4 neuocpc4crBeHrro, He
trporrBBoA.rr 6pocanr,rli. ,[,ra aroro trpoBeAen{ no o6e cropoH},r rparrrrqbr nrerr{Ay
PA3TIOI{RETHbIXTII UOJIflNII,I ABE HPIIBbIE, IIAPAJIJIEJIDI{bIE TPAHI,IqC ],t YAAJIEIIHI,IE OT
Hee Ha paccrofrHlre rof 2. Hro6u rrr-Jra trepecenaJra rpaur,rqy, qerrrp r{rJrbr AoJrrr{eu
trotracTb B rloJrocy, orpaHrqeHHyro 3Tulrr.l AByn[fl I{p1.rB6In{Ir, r4 paccro.tr}Irle qel.rT-

pa rrrJrr,r Ao rparr.rqrr He Aorrlr{rro trpeBocxoArrrrr f cos 0, rAe 0 - yr.or
\{eH{Ay ocblo trrJrr,r r{ Hopx{aJrrrro, otryrqer.rnoi.i ua qeurpa [rJrbr r.ra rpaHu{y.
Bepoaruocrr, nepBoro co6r,rrr.rs paBHa orrrolrenr.rrc rrJrorrlaArr yxaaauuoi.i rroJro-

cbr n trJlorqaAr{ Bcero rrccJreAyerroro ,rorr' $, tge L - Arrr,rHa rpaHrrqbr;
Bepoflrrrocrr Broporo co6brrr.ur paBHa, Han r,raBecrrro [16], 2ln.CrcgonareJrrrro,

ar
A12 (16) : "#ro rr A,I(i') co r.

rlonyuennrrii pesynr,rar lroxtr{o pacflpocrpar-rr{Tr] r,r Ha (nfHoroqBerrrbre]
uorn. Ecnn ranoe uone paa6lmo n <<r,raociroranrr,r) rra o6nacrr,r, n naxr4oir rra no-
Topbrx flpnocrr{ rrocrorrrrnbr, tt i-a r,rao{ora paaAeJr.rrer o6racur, pasJrr{{aro-
ulrrecfi ua AIi, to

17, O--: > ntl t.l :>* Lrlr xr.
- 
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flplrae4eunbre paccylr{Aerrrrfl ctrpaBeAJrr.rBr,r Jr}rmB AJr.rr AocraroqHo Mailbrx
7': r AoJIlItIIo 6rrrs ]IeHbIrIe rtal{Melrbmero paccrorrHrr.fl r{e}fiAy Coce4rurlru nao-
{oranru r,r Har{Merrrrrrero Ar.rarlerpa o6nacur, orpaur.rqennoft Li. Cunlron nrc6o-
ro acrporloMtrqecnoro o6'r'enra, noryqeHHbrfi c gocrarosHo 6orlnlrrr{ pa3pe-
ItreHI{eM, BCefAa Mo}r(er o6ecue.Iurs raxoft na.railr,Hr,lii r,rHTepBan r, rAe ycrroBl{e
rraJlocTrr r BlrtroJrlrflercs. Ho trpl4 cToJIr MaJILrx r ryp6yreurrrocrrr r{cr{ar6 eqe
HeT cMr,rcJla, TaH KaH oHa Mo)fieT trpogBJlflTbc.fl JII{IrIb TaM, rAe r trepeceHaer
{ny*ryaqn[ paBrrbrx_Macmra6on rr rAe, cJreAoBareJrr,Ho, AoHaBaruouciuo G(r)
co rHe I{x{eer c}rJrr,r. Becr, noupoc cocror{T B ToM, S16 Cr.UIr,Hee cxa}r{erc.Eua G(r)
s o6ilacrrr 66nr,nrlrx r: [potrBJrellr{fi peaJrr,Hofr noppenaqurn {nslruecx],rx BeJrr{-
qr{H I{Jrr{ (ocrarnr.r)) qucro crar[cr[qecnoro e{$exra.

Teuepr, crroBa o6parrucn x ra6nrogeuu.slr. Ha {ur. 2 u B npune4enrr rla6nro-
AaeMhr€^r{oppeJr.flqrr{ no. [l_q, t4]. cnrourHa.fl trp.sNra.fl rrMeer raHreHc yrJra ]raH-
nona 4f3, nyHnrr{prraE 1. lla {lrryp cJreAyer, ulo ua6nro4eHr{.8 He Aaror perlrr-
TeJTrFIO-rO trpeAlosreur{E saBr[cr{trocrr{ G(r)xr'.l, rro cpaBHeHr{ro c saBr{cr{Mo-
crrro G(r)cor. 3ro yrBep)fiAerrrre MolnHo Aa?fie ycrlJrlrri. flocxonrxy 6r,uro ro-
Ha3arro, qro or rrrtroreabr rorrHoro cBerflqeroctt ctrorr B Tvx[aHHocrn Oprnoua
nprzxoArrrcfi ornaBarr,c.rr, ro rny6r.rna trpoElrr(HoBeHnfi Jryrra BpeHrr.rr B Tyr{a}r-
HocTI' rre }ro)fieT 6srrr, cyqecrBeHHo MeHbrtre Br{Arrtroro paaMepa rylfarrHocrr,r;
B Tar(oM cryqae reoperr.rqecna.fl RoppeJr.flrlrr.E rrrreer auyG (r) rc r.'/,cp (#) , ,rr-
Qyg.qnguft ctrer(rp Aorrrr(elr 6nrr erqe Hpyqe, trpr{Mepno 5/3 (cru.'{nr. Z s
I12i). Ho ranoft xpyroft BaBr.rcr4Mocnr ua6nrc4aeonur, ?1"; ,lBlro He 4aror. flo-
oroMy coaAaercrr BtreqarJrelrrre, qro ua6.nro4aeubre nopper.srlr4r.r flpKocrr{ Bo3}rr.r-
r(aror B pesyJrr,Tare ql{cro crarr4cr[qecxrax a{sexroB ]r He rrecyr s ce6e Hr,rHa-
Hoft lru{opmaqr{rr o xapafirepe Bnyrpeur{rrx 4nlrxenr.rit n rynrairuocrlr. Xopo-
ur{]\r fio,qrBep]r{AeHr.rerr aroro BbrBoAa .EBJr.rrerc.s rlDxrurft pflA noppeJrnqufi ua
SrI. 3. 3rr,r r-paSunr{ trocrpoeunr uo $orouerpr,rqecxr,rrf rr3MepeHrrrrr[ B Bocros-
uoft qacrn 4n${yauofi ryMa}rHocrr[ NGC 6618. Ilo-nlr4lruoriy, cne.rerrrue oroft
qacrE TyMarruo crrr cB.Ea ar{o c p acmr{peulreM o 6onos}r rr cBepxHoaoli, up olrcxo4a-
q,r{M co cHopocrbro rrop.flAKa 100 natlcen t17]. B arr.rx ycnonr{.flx, ecrecrBer{Eo,
rreJrr,3.fi roBopr.rrr' o JroRaJrbEo-rrSorponEoft Aoanynonoft ryp6yreHTrlocrrr, r{
rer{ He Me}Iee G(r) ueunoxo trpeAcraBJrtrerctr nnuertuori aanuiuonu,jruro.

Hecxorrxo 6oree npyrofi xog G(r) a r{eHrpaJrb,brx qacr.flx NGC tg76
u NGC 6618 nroxro o6t.scuurr reM o6cro.areJrbcrBorr, qro raM rloromerplrue-
cHoe troJre r4N[eer cpaBrrtrTeJrbr{o MeJrr(ym crpyr(rypy r4 (cryqeHr,re naosor>
IIPIIBOAI.IT IT CIICTEMATI{qECHOMY IIAPYMEEI{IO YCJIOBI,Ifl MAJIOCTI{ r. ,(rA trPOBEP-
nr{ trocJreArrero rpeAnoJro}fierrrr.E B Mqprg_ 1963 r. B npfr}rorr r[onyce 2,6-"u pe$-
nexropa Hpr,rucuofi o6ccpnaropuu (BTIII) 6rrnonol5ruor,o r..uoouuo'^pyor,o-
uacm:ra6nr.rx {ororpa{uft qenrpa;rrrrofi sacru ryorinuocrg opr.roua. Clnrsnlr
6urlr uory.relrbr rra rrJracrrrtrnax Rot rapid uepea itpacuur,l Sunirp. Ha rrunpo-
{orouetpe M(D 6 6nrr nporporomerplrpora}r HerarrrB, [oJryqeHgr,rii c axcuoalr-
\neil 7 wuu,. Hal.r.roAetru.rr trpor{BBoAr.rJrrrcb rrprr AoBoJrs}ro nocpeAcrBeHpbrx
aruocSepnrrx ycJroBr{flx, I{ peaJlr,}roe paaperueHr{e Ha cHr4rrr{u* rre iry.r-e 2', ,S-3",0. floarol'ry Sorouerpr.rpoBaHrre trpor,raBoAr.rJrocb B Ilaxr{arHor\{ troprrAr(e c
IrrafoM 0,2 ntlt', qro coorBercrByer na ne6e 4" ,l; ucttort BoBaJracr; ,,pyrrut 4ru-
{parlra c Arralrerpor\{, coorBercrByroqr4il{ 3",5. Ha {lrr. 5 lpr.rBeAerra trorytlsg-
naa {orouerpuqecna.fl Hapra .qer-rrpaJrr,Hofi 

.racru ryonarrrrod.rn oplroua. }t"pv*-
KaMr'I orMeseHr{ BBeBAbI paanofi flpr{ocrl{. Jlorranr,rrt aarlxny:rr,rfi r{orrryp orpaFrn-
qrrBaer o6,nacrr,, troABeprHyryro crarr.rcrr{qecHoli o6pa6orrie e tl3l. p.ryrriruru,
Bbrtr[cJreEu.fl-.G(r) n roft xte o6.uacrn, nr,ruoruenrirre rro Hpytr11oMacrura6nopl
Kapre ({nr. 5), rrpeAcraBJreEy-qa szr. 6 cBerrrbrMr4 npymHaNrrl. }taxr4aa roqna
noilyqeHa ycpeAr{eHr{em or 500 ao 7400 snaseHr,rit [12. gepnue HpyErr(rr rr
ctrJrorrrHa.fl trp.flMafl rrepeHeceEhr na {lrr, 6 c coorrercrByrorqero rpa$lrxa n t13].
rlyuxrr.rpua.E ilp.EMan coorBercrByer reoperr.rr"cnoii ,uur"rinorr,, G(r)cor
Air.E noppefl.frr{rrr4 (cJryqafinr,rx apxocreii>. Ha6"rrro4aeua.fi SaBrror{MoorbAoc?a-
rosHo xopomo ilpeAcraBJrrlerc.s eroit upxmoft. (c lonroqrro a6conrornr,rx {oro_
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ereHrpr.rqecHr.lx r.rsMepeHr{ri [7],Ha6JrroAaerubrx orHomeHilft rso{/1Nrr1/ /Hu:
: 4,23, Iyul Isu: 0,25 [28], reoperr,lqecxrx coorHorueHr{fi lgfi/Isu: -'2,8[29] u4nlsr:2,4.70-8 ME t30l {orouerpr.rvecrra.n r(apra 6u.na crau4aprrrao-
BaHa B a6conrotnrrx eAI,lHI4I{ax: eAI{Hr4r{a r{HTeHcr{BHocrr{ Ha Snr. 5 coorBercr-
nyel 0r!2 epelcnz.cev.cmep, u.lu ME : 7,0.10?; rouuocrr, craHAaprr.raaqurr+ 3o%.)

UI

B cnsalr c IroryqeHHriM coorHorrreHr{eM G(r) xr AJr.s HoppeJr.aqulr npxocreft
B rlpolraBoJrr,Hor{ rroJre r,rHTepecHo paccMorpers xapanTep Snyxryaquft apxo-
crrr B EenpepbrBHotlr clexrpe ltpa6onu4uofi ryuauuocrw. [,nx Erofi qe;rrl 6burrl
I{CIIoJILSOBa}IbI pesyJIsTaTbI AeTaJrruofi {OroueTprrr{ TyNraHHOCrr{ B r.rrlTepBaJIe
5200-6400 A [18], rAe Aor,.E cBeqeurr.s ar{r{ccrorrur,rx ragoBbrx BoJroKoH MaJIa
tro cpaBHeHrIIO C Cr{HXpOTpOHHI,T}I IllBilyqeHueM peJrETr.lBr.rcTcKr{x EJrer{TpOHOB.

\g C trt

it

Io

0 0,2 0q 0,0 0,8 Lgf
Z tt oi,tacnt

@ur. 8. Ssaqenus {ynxquft lg G (lg r) n I{pa6omgnori
TyMaHHOCTT.I

Ha {ur. 7 o6oaHa.reHrr 4ne o6nacrlr }tpa6onu4nofi ryuanHocrrr, B r{oropbrx npo-
r{3BOAr{Jrr{CE Br,rquCJreHu.E G(r), a na $ur. B upune4eur,r pesyJrr,Tarbr Err{x Bbr-
qucnenlrft. G(r) oupe4elrnrrucrr orAeJrr,Ho AJrfl trap roqen c paarflqHbrM BBarrM-
HbIt[ pacrroJro]r(eHr{eM Ha He6ecHort c$epe: Beprr,rr{aJrbHa.fl qepra orMerraeT 3Ha-
qeHr{fi G(r), nonyuenHbre tro [apaM Toqex, pactroJroxterrH],rx BAoJrr, Meprr4ua-
HoB; ropr{Bor{TaJrbna.fl qepra orMesaer G(r), nonyueHubre rro uapaM Toqem,
OpIIeHrLrpoBaHHLIl\{ rro trapaJIJreJrtIM; I{OCa.fl qepTa otueuaer G(r') , IIOJIy-
IIEIIHbIE IIO NAPAIT TOqEI{, COEAI{HEHHbIX AYTAMII C IPOME)I(YTOIIIIbIM
aarri\{yror\{. Haxrgar rosna ua Sur. B uoryueua ycpeAl{eHueu or 20 p,o 748
aua.reur.rft LIz. [Ia {ur. B c;re4yer, qro AJr.E xaxgoit o6nacur ryuaHHocrr{
B IIILTpOT{OM ArrarraSOHe r rIMeeTC.tr COBepTIIeHHO qeTfia.E U [paxTr,rqecnU rnnefi-
Hafl BaBr.rcr{Mocrr, lgGcof ,*.. (Ornlruue Ge:0" ?) or G4:e6o (r) olr,xcunercn

trpocro relr, qro <auopSuar Macca) Itpa6onr.rgnori rynanuocrr{ rrMeer BoJror(-
Hr{cryro crpynrypy r,r B Ha}r{Aofi o6racru cy[q,ecrByer trper.rMyulecrBeHHoe Ha-
rlpaBJreHr{e lraor}or.) Marufi paa6poc roqelt ua {lrr. B nplr cpaBHrlrerlr,Ho }Ie-
6o,rr,urorr (4na crarlrcrunu) o6sene rrcxoAHr,rx AaHHrIx r-IaBoAI{T Ha NILIcJrr,, qro
o6uapyxreuHa.rr noppeJrflqrrrr rrpnocrert Mox(er orparfiarr, HaI{r{e-To $lrsuuecnue
coorHorrreHr{x n l(pa6oalr4nofi TyMa}rHocrll, xor.fl BoSMo}ItHo, qro I4 B groi\{ cJry-
qae Hi\{eer Mecro r(opperr.frr{r{fr <c"nyuafiulrx apHocrefi>, r{cna}r(eHHaa as{extont
((crytrtreur,rrr r.rs o Sor> .
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Itan rassecrHo, trorrbrrr{n o6uapymnrs ryp6yneurnrrft xapaxrep 4olrxtenufi
a cpaBHI.ITenrno 6onsruux o6,nacr.nx IroHrrBrrpoBaHHoro MemBBeBAHoro ra3a He
.AaJIr{ noJro)fir{reJrbHbrx peayJrr,Taron [19, 20]. Buno4r,r o cyqecrBonaHr{rr Jro-
HaJrbHo-r{Borponuoii ryp6y.neuruocrr{ B o6,nanax H I 121-231 raxme HeJr[,a.fl
CquTaTb onOu'Iar'eITHLInII{, [OCnoJIbIty B STLIX pa6OraX cpaBHIIBaIoTC.fI Teope-
TuqecHue lr ua6nro4aelrbre KoppeJr.flqr.rr{ ilyqeBbrx cxopocreft MexsBesAHbrx
o6ranon, Ho He rrpoBoArrrc.fi corrocraBJreHr{e c noppelnqneft cryuaiinux
BEJII{qI{H,

flpone4eu rar(oe corrocraBJreHr{e AJrfl MeroAa rrccJreAoBarrr{fl xapaxrepa BHyr-
peHHr{x 4arnxteurafi n o6,nanax H I, onucanHoro n [23]; rro MHeHrlrro aBropoB
:0roro MeroAa, oH r.rMeer olpeAeJrer{Hbre trpeHrvryrqecTBa tro cpaBHerrr{rc c AByMfl
Apyrr{Mr.{ rreroAaMr{ [21 , 22]. C eroft
qeJrr,rc oro6paslru ue6ecnyrc cr[epy ua
rrJrocxocr6 TaHr.rM o6paaom, qro6r,r roq-
nr{ Ha c{epe, yAaJreHHbre Apyr or Apy-
ra Ha yuroBoe paccToflHrre ct, cooTBeT-
crBoBaJrrl TOrrHaM Ha IIJTOCHOCTI{, pa3-

neJrerrHbr*r paccro.EHr,re^r siu f .Cono - 1,4

Kynlrocrb ryqeBbrx cnopocreft o6ranon
H I, uaneceuHafl Ha raxoe oro6palreHrre
ue6ecnort c{eprr, 4aer {opruaJrbHo ror
)!ie 

^[areMarnqecxHfi 
o6paa, uro r $oro-

MerpuqecHa.rr r{apra apnocrert. CJreAoBa-
TeJrr,Ho, [pr,r cJryqar,inou pacnpeAeJre-
H Irr{ cH o p o cre r,1 lre rx4y n ro 6 o ii cra rlrcr r.r-
.recnoii Syunqr.reii pasHocrrd cHopocreii
B AByX Toqnax rr paccTo.sHrreM Melr{Ay
STrr}{r.r ToqHaMr.r Mo}r{eT cyu{ecTBoBarb

.dJrrHerilra.fr 3aBHcr.rMocTb 1\u) cosrn t.

(Dur. 9. Hoppc.naqlra Melr{Ay cpe{HrrM r{88.
ApaTuqEr,rM 3H aqeHr.leM p a srro cTr.r fi yqeBr,r x
cnopoctefi Me)ft3BcaAithrx o6,rranor H I u

yrJroBbrM paccrofiHrleM Merr{Ay
III,IMI,I

\g [,'
t,8

l0

a8

Ha {ur. 9 nauecenr,r pe'yJrrrrarr,r BuqucneHrrfi 7 (si"}) , urrrorn r,ra [28 l;uep-
r.rbre r{py}Hnr{ coorBercrByror cRopoctau, nali4eHHbrM tro 3Be3Aat{, paccro.sHr{fl
Ao Itoropbrx cocraBJr.flror 100-150 nc, cBerrrrte npy?fir(r{ - 150-200 nc wrpe-
yroJrr,Hr,rr{r.r - 200-250 nc.Ecnuqepe3 [epBbre qerhrpe rpylrrbr roaren npoBe-
crr'r uar.r6o;ree Bepo.frrHyro fip.sr{yrc, To ral{reHc yrJra HaI{JrOHa ee, couacuo J231,
paBeu 0,71 (cnnoruHa.s nprrlra.s ua {lrr. 9). Ho rrcxoAHbrx roqen rlaJro, 4a u a6-
cqlrcca nepnort rpyrrbr roqer{ (cpe4ur,rrl lg siil} B rrrrrepBaJre or 0o 4o 10')
onpeAefl.scTcrr ]IeyBepe]rrlo, Tar( aITo HeJrBBrr yTBep)]{AaTb, r{TO BaIILICIII\{OCTb.; / d \o,ir
?,' )o (srn tJ ropasAo Jry.lue [peAcraBJr.frer na6nro4eHr{.8, qe^{ saBrrcrr-

Mocrr, a' rc sir j (nyuHtnp ua $ur. 9). 3ro r.r oauaqaer, qro Br,rBoA o cy-
UecrBoBaHLII{ JIor{aJIr,Ho-ll3oTponuoii typ6yteuT}IocT}r n o6lana1 H I nenr,as
cqnrarrr 6cccuopnr,tlr.

B I,IB OA I,I

1. Ha6rro4aer{afl B ryN{arrHocrr.r opr.rona r{opperr.rrrlr{fl ilyqeBbrx cnopocrefi
u x r'l,rtpourBopeqr,rr rrrrroreae o cyurecrBoBarrr,Iu Jror{aJrr,Ho-r,rrorpoar*roii ryp-
6ynenruocrn n arorli: TylraHHocrr,r. Buecre c rerr coorHoruerrrre uxr'icyqe"rrbrr-
HO OTJrr{qaerctr or rtoppeJrflr{r.ru c.lryqarlHbrx BeJrrrqrlH, r(oropa.fl 4onxtua 6r,rrn
6nr,rana rr a .o ,'.



2. Ha6;rrcgaeMbre B or\{rrccr4ouHbrx ryxraHHocrnx SryHryaqr{fl noBepxHocr-
uoft npnocrrl rre Aaror otrpeAeJ]er{Hbrx cBr.rAereJrrcrB B troJrr,By cyrqecrBoBaHr,r.s
B arrrx o6teHrax 4oanyxonoii JroftaJrbHo-r{aorpomroft ryp6yrenrnocrns.

3. Ha6nro4aer{bre r{oppeJrrrqrrr,r ryqeBr,rx cxopocreft o6nacrefi H I se roaBo-
Jr.flror c uo.nnoft yBepeHHocrblo yrBep?r(Aarr, qro B r{e?I{sBeBAHrrx o6naxax H I
IrMeer r\{ecro Jror(a Jrbfl o-r{B orp orrua.fl ryp 6yreuruocrr,.

4. Ocrasnn.rr orr{pr,rrbrM Botrpoc o xapafirepe BrlyrpeHHr{x ABr{}r{eHr{ft r ra-
SOBbrX TylraHHOCTflX, CJIe,qyeT OTr{eTr{Tb, CTO AO Cr.IX trOp OCTaeTC.E Her,ISBeCT}rtIr{
u r{croquum aHeprr{rr DTrrx ABr,rx{euuft. tr{anyuen[e rop.surrx BBeBA AocraroqHo
r{rlreucr{B}ro AJrfl troAAepx(aur.r.tr ua6rrogaerrbrx ABr.r}r(eHuii:, uo o6,racur H II
npoapasnlJ 4;ra aroft paAr{aqrrr{, ,r [ailyrreu[e ac[{exurnuo BBar,nroAeficrnyer
c BerqecrBoM Jrrrmb r{a rpaur{r{ax H II - H I. Mrcn.r [6] csuraer, qro BoB]ryqe-
sr{.a, BoaHr{narcrqrre s o6nacrnx flpn}rx o6o4non Ha rpaflilr{ax gu{{yaubrx ry-
uannoctefi, BbIBbrBaror BoJrlrbr c)fiarr.r.fl, pacnpocrpaH.Elou{r.rec.rr tro Bcer,r HarrpaB-
Jrerrr{.flrr sepea Ty[{aHrrocr6. Ho, nax [onaabrBaror pacqernr u ua6;rro4euun 125,
26 l, s peayJlr,Tare asanrro4eftcrBufi r,rBilyqeHr{.rr c BeqecrBor\{ Ha rpau}rr{e H II -H I s o5,nactu H II roafllrxaror ABr{Hre}r],r.a Jrr{rrrr, co BBynoBbrM]r cnopocr.rr\fr{.
Ilocnonnny trJrorrrocrr, BerqecrBa B TyManuocrlr Opzoua x qenTpy yBer[qr.rBa-
ercrr nprrMepuo n 100 paa [BJ, ro BoaHrurrrrre Ha rrepr,rr[eplru BoBMyqeHU.rr rro
nrepe npu6mrlner{r4.8 H rIeHTpy 6ygyr ocna6n.sr},c.tr r,r eABa Jrr{ }roryr o6:r,.aculrlr
ua6nro4aeuble pactr{errJleHr.r.fl ctreHTpa;rbHbrx nxuufi r.r 6orrmlre trepenaAr,r rrJror-
nocreft. Enaay [27] no"rraraer, sro ABrl?fienr{.fl raaa B Tyr\[auuocrrr Opnoua uoxt-
EO paccMarpr{Barr Har( peSyJrr,Tar BoSMyq,eHnii, noauumlurx 2-5 ]\{JrH. Jrer ro.-
My HaBaA nplr Bclrbrrrrne cBepxnonofi. 3ra rrrrroreaa o6t,.acuner rr cBepxaBy-
r(oBbre ABrrlr{enr{fl B Ty}raHrrocrr{, I{ To o6cro.grenncrBo, qro rar{rr,rr{ ABrr?r{eHlrfl-
llrl oxBaqeHr,r r{euTpaJrbrrble, caMbre rrJlorubre o6nacrlr ryr{aHHocrr{. ,{.na upo-
BepHI{ taxofr rutrorea},r cJreAyer paccqfirarr reoperlrqecxyro HoppeJr.trqr{rc cHo-
pocteft B cpeAe, BoBMyrr{euuoft cnnr,uofi y4apuofi soilHoft rr [peAocranneurrort
Barer{ cauoft ce6e, u cpaBHr,rrb DTy r(oppeJlrrr{r{ro c ua6,rro4aelrbrr\{ coorrrorue-
HLISM a co /'/.. 3alrelunt, sro Itopperflullfl, 6nne6an H z, co r'l,, ua6nrogaercn
He roJlbno B qegrpaJrr,ugfi gacrlr ryMauHocrr( Opuoua, tro r{ B 6o.nee ne-
pu{eplrfiunx o6nacrnx ororo 6ommoro raBoBo-rrr,rJreBoro noMrrJrexca- oHo.rio
l, Ori u n IC 434 t311.

Brrpamaro rny6onyrc 6naro4apuocrr C. E. fluxelruepy lr A. A. Creuanxuy
Ba troJrearroe o6cyrx4enue pa6orrr, A. A. Boapsyxy Ba rroMorr{b n ua6;rro4eulrax
na 3TIII, 3. A. ,[r.r6aro Ba rrpeAocraBJrenrryro BoaMo?r{Hocrb BocrroJlbaoBarlcfi
nlrnpo{orouerporvr MO-6 lomnoft craHr{r{r{ IAI4III, f. H. IIIapauonoli,
E. tr{. ?Iocsxo lr A. E. Barxonol\{y Ba rror{orqr, B Bbrqr{cJrerrr{.rrx rr rraroroBJreHlrll
u,rnrocrpaquft.

Arperr, 1963 r.
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Tou XXXI, 1964 r.

I4CCJIEAOBAITI{E OJIyI(TyArIr4IZ .flpt(ocTl,r
B Ar{(DOy3HOft TyMAHHOCTTI NGC 2237*9

B.II . Apmauoltor

*^ _"I-tlr:ry i[ny^ryarlr.l.r ,pnocrtr n gr.rrir{yanoi ryMaHrrocrr4 NGC 2237-9. O6napyxte-
11_"*-pP9"11fi .Qryxryal{ufi rpxoctra c pacCtoauneM He roJrBKo 4la ue6onsruux patdrog-
EI,Iu, .Ho r4_AJrg- pqc_cro.Euufr, cpaBur.rMrrx c paaMepoM rceri rylraanoctra.

A STUDY OF BRIGHTNESS FLUETUATIONS TIi tHU OJN'N'USS NEBULANGC 2237-9, by B. P. Artanronou.- The lrigntnessliuct"uii*r I" trr. Jifioi"-""f"i"2237-e have'bei:n srudied. a corrliation;i;;iAhi;;;sii;;;;;;;;.;iLh disr,ance is de_tected not only for small distances but also. for d"istances 
"o-puruf" witrr ine dlme"riortof the whole nebula,

Mero4 nccJreAoBa,rar ryp6y,reHr-rr9cTr.r n Aassyauux ryMaHHocr.nx tro sryn-
lylrl"f,*fqxocrr{, trpenlro}neHnnfi C. B. IhanelrHepoM lll, 6st nplrr,neuen
B 14, o l. D l',J MOTOA IIpI{MeHflJICfl It yqa0TftaM TyMaHHoCTI{, I{MOIOqUM HeOAHO-
poArryrc crpynrypy (uanprznaep, nonoxua). B arux pa60rax rlccJreAoBaJracb r(op-
peJrflrlr.r.fl Me)fiAy paBHocTbro apxocrefi B AByx roqHax It paccro.ErrrrflMr4 Me?fiAy
trocJleArrr4Mr.r, trpllqeM BHaqI{TeJIBHo MeHr,trraMr{, qeM pa3Mepbr ryMaHEocTrr.

flpe4crannner rrnrepec Bbrrrcuurb, r{Meerc.fl Jrr4 KoppeJrflqr"" 4ry*ryaqrzftEpKocrr'r AJI-E roqeK' paBAeJIeHEbIx paccro.fiEfr.tt[vl, cpaBHr{MbrMtr c pa3MepoM
nceft ryMarrnocrrr.

c atoft r{errbro 6nna an6pana,qra{Sysnafi ryMaHrroc* NGC 2zB7-g n EAz-
Hopore' I4Meroqa.fl BoJroxrra r{ BnJrroqeHr{s teunofi Mareptrrr B BrlrAe rno6yn,n
xaHaJroB. Heo6xo4Irurrrt iuarepnan na6.nro4enraft 6rrlr ssir r.a crextsrrrroii 6z-
6rraorexlr r. A. IIIafiuu. 4{" izayuenra.a {orouerprauecxori crpynrypbr na6pan-
noft o6racu{ ryMaguocrlr ({ur. 7l 6.,l.r.o i4erano uo 7l SorouerpruecnoMy paB-
pe3y Herarr.rBoB, troJryqeHrrbrx r(aH B o6nacru Ho, Tan r.r B yJrbrpa6uo.rreronoft
o6racru cueftrp-a. IIa*epeuur ,'por,r,BoArrJrr,rcb'' Ha ,r*p-o6orLrrurp, MO-Z
c paBMepoM 4ua{parrurr s Macmra6e, coorBercrByrorqeM ua ue6e lo" ,4 x !b' ,6.Ha ocuoranvu srttx uanaepenrar? 6rrnra uocrpoeHbr fiaprbr troBepxuocrroft apxo-
cTrr B oTHocl{TeJrbHbrx eAr.rHrrrtrax.

, 
Hoppe,rr{r4orrHa.fl {y'xqraa 

G (r\ :4_rO. \-, Tr?)
Bbrsucflffracb, HaH y1s 12)t c r{ctroJrr,BoBaHrleM arr{x Kapr. Epa,nocr no 100 rap
roqelt nilfl paBfir.tsr{brx r. E4ranuqa lracmra6a coorBercrByei 0,08 n" rpu pao-
crofllanu Ao ryMarrHocru 1200 nc.

flo.nyueunrre rpa{znrz trpeAcraBJreHbr Ha $w. 2. Ha rrax tro Eaqarr,EbrM
TOSHaM rrpoBeAeHbr rrp.EMBre C rar{reHcoM yrrra HaHJrolf,a 413. flpr,r cparuenraz
trolyqeuHbrx rpa{uHon c aEaroruqH},rMr4 r{B [2, 3l o6napyrr(eHo cxoAcrBo AJr.tr
ne6onr,rulrx r. Brrro,qrr [3] o narnqur fiopperr"r{z, Siyrryaqzfi .flp}rocrr4
c paccro.frrrr4eM B cpeAe? ne ztrerorqeft BrrerrHr{x trprrsHaHoB I43orpotr[r{ s.rryxrya-
gu{_apxocrr4, oqeBrrrAHo, ctrpaBeAJrrlBbr r4 4;rn 4r,r6Syanoft rymanuoirz NGC
2237 - 9.
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(Drlr. t, rDotorpat[us 4n{t}yauor,i ryi\,rarruocr}r NGC 2237-9
r{epHr,rfi rp.EMoJroJrbrrI,IH B I,rccJleEycMol,l ooracrl,r ryr\rarr}rocrrr - AccflTilHparHuir paauep gila$parnrr
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flplr 6orr,urrrx 7'rra Sur. 2 BaMerrro orr{JroHeHr{e or rrp.flx,rofi c raHreHcol{ Ha-
nJIoHa 4/3 (cnnoruuax .irnnr,ra). Ho xopperaqr,rfl n{e?r{Ay lg G(r) r,r lg r coxpanaer-
c.E, qro HeBoBi\{o}r{Ho o6tsculrrrr r{cxoAfl rr3 Teopr{rr Jronarrbrlo-r{sorpouuofi ryp-
6ynenrnoctlr. Heacr-ro,.rlBJlflerc.fl Jrra na6rrogaer\{arr noppeJrrrqr,r.rr [re]r{Ay Ig G(r)
u lg r g,rrn 6onturr.rx r cJIeAcrBr{eM BrryrpeHHr{x ABr{}r{eHr{ii n rymauuocur. Boe-
Mo)fiHr,I ABe r,rHTepnperalprrr eroro (ranra. Bo-uepnbrx, r{oppeJrrrp,r.s n{e?fiAy
lg G(r) u Ig r 4nn 6o;rrr,urux r Molr{er 6srrr cne4crBr.reM B}ryrpeHulrx 4nuntenr.riil
raBa B nr,r4r.ruoft qacrr.r ryMalrHocrr{, oHpy)fieHHoii xonoguor,i uarepr,reii r{ cocraB-
narouleii c noc.re4uer,l eAr.rHyro rrrApoAr,rHaMr,rqecr{yn cpeAy. Bo-rroprrx, coxpa-
Heur{e ftopper.sqr4r4 r\{e}r{Ay Ig G(r) u lg r 4na 6o;rnmrnx r rroxrer 6rru, upoxnJreur,r-
eu o$Sertra crarr{crr,rqecnoro troAcqera r{ He BaBr,rcr,rr or xapar{repa BHyrpeH-
r{r{x,qBrr}r{eHufi raaa, KaK tror(aaano n [4]. Tor.4a omr.r4aeur,rii xoA saBr,rcrrMocrr4
6yger upauofi c ranrencolr yrJra Har(Jrorra, paBHLn\{ eArrHr{IIe (uyunrup).

Aarop 6uaro4apen P. E. Iepm6epry Ba rrpeAJrolxerrHyro rel{y u o6cymgeuue
pesyJrr,TaTa.

loc, Acrpouolrr.r.recnrnii rrrr-r r.rM. tI. tt. Illtepu6epra
. Aupe,nr 1963 r.

JIu,r:eparypa
C, Q. II n r{ e ir rr n e p. tr{ar. Itpurrcnoii acrpoilrua. o6c.,7l ,31r, L957.
q. 8.. 1l rr Ii e rr r, r c I, l. A. III a ri n. tr{au. Itpliucnoii acrpor[rlr. o6c., 7l ,
22, t954.
Q. fl.--AplqxrorroB, P. 11. f epur6epr.. IIau. Itpr,rrrcnoii acrpor[rr:. o6c.,
28,156,1962.
P. It, I e p nr 6 e p r. Hacr. loru, crp. 100.
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I{3 B E CTI,I fl IT PbIM CR O U A C T P O OI,I3 tr{AIE C IT O 1T O B C E P BAT O PI,III
Tou XXXI, 1964 r.

AECOJIIOTHAfl OOTOMETPI4fl
HET(OTOPbIX IIJIAHETAPHbIX TYMAHHOCTBIA B OEJIACTIII H"

JL II . Memttx, P. E. Tepur.1epc

Ha cnetocrnruori ItaMepe 640 ntat, Qlt,4) troryqenr,r cnr{rrnrl 33 nnauerapabrx ryMar-
rtocreii s o6nacta tuuulr Ho. B peay,rsiane Soror,reipnuecrtoft o6pa6orr{r.r EerarrrBoB otrpe-
AeJIerlbr I a6corrotnrrx eALrHrrI{ax rroBepxEocrrrlJe.spRocrll rylranuocreli, Ea ocrroBe r{oroplrx
oqeHerrr,r cpeAlille DJreltTpolIrSre IrJroTIrocTr,I BerqecTBa r.r paccTogEr{fl Ao 3Trrx o6benTos.
flo.rryvennrre peayJrrrTarlr - cpeArrr.re troBepxHocruBre .apx6cru Inn n epelcnz,ceh.cmep,\e-
Jleorirrre yrJrr,r o B ftBaAparrrbrx ceftylrAax, ocBerqeHEocrr4 F^n n epelcnz.cen, paccllotrP.fifl B

napcexax rr cpeAHrre aJrexrpouHbre rrJroruocrr.r B cnt-l - trprrBeAeHr,r s ra6n, 2. I{parxo
oOcyE{Aaercfl ronpoc o cpeArrr,rx Maccax rrJrarlerapE}rx rylrannocreii.!

ABSOLUTE PHOTOMETRY OF 33 PLANETARY NEBULAE IN THE HC RE.
GION, by L. P. Metik and .R. D. Gcrshbers.- Photographs o{ 33 plarret,arv nebulae in
tlrc Ho region Lave bccn obtaincd rl.iLh a 64"0 mm (r/l:4)'fast,-spccci'camcra. The surface
brightnesses of tlie nebulae are derived in absolute units. These are uscd for estimatinE
l,hc mean elecLron densities and the distances to the nebulae. The derived mean surfacc'
brightnesseslr"6 (erg/cm2sec steradian), solid angleso (in square seconds of arc), lumino-
il,ies 1..u (erg/cm2 sec), drstances (parsecs) and electron densities (cm-s) are givenlin table 2,
Thc problern on the average mass of plauctary nebulae is discussed bricfly.

A6conrornue .rlpr(ocrrl nJraHerapllbrx ryr{arruocrer: rreo6xoAr,rlvrbr AJr.rr onpe-
AerreHr,r.E pasrr.lrrrrbrx sr,rer,rvecnr,rx [apar{eTpoB STnx o6r,e(ToB. B HacTo.frrqee
Bpex'rfl cyrqecrByer ABa AoBoJrbHo o6mupHbrx soroivrerpnuecHlrx o6aopa
IrJrarreTapHbrx TylraHrrocTeii [1, 2J, xax4r,rft r,ra r{oToptrx oxBaTbrBaer onoJro
rloJlycorrrr{ o6tentott. O4uano B arr.r o6aopr,r He BolrrJrrr ryN,raHHocrr{ c Hr,rgnoft
rloBepxHocrnoii apnoc:rrrlo rr cpaBrrr,rreJrBHo 6onrrur.rnrr.r yrJroBr,rMrr pa3lrepaMlr.
,[,.u4 nocuo;rHerrr{rr DToro npo6ela [,rbr rrpeAnpr.rHrrflr.r {oro]rerpr,rqecxoe r{ccJre-
AoBarII{e TaHr{x [JraHeTapHLIx TyMaHHoCTefi Ha cBeToor.rJrr,Hofi na]vrepe Hprrrr-
cnofi acrpo(ruarrv-ecnofi o6cepnaroptrtr (D : 640 nn, F17,4).

B re'reurae 196L-1962 rr. [oflyqenr,r cHr{Nrnr.r 33 u"nauerapnr,rx ryMaHuocreft.
Han6onee r.rr{Tepecur,re }rB rrr,rx [pr{Be,qenbr ua Slrr. 1.

tDororpaSupoBar{rre nporrBBoAr,rJrocrr Ha rrJracrrrHnax Eastman I(odak
103aE n OaE qepeB crenil.snubrfi {unrrp r\c-14. Ma 250 noJryqeuHbrx Herarr{-
BoB 6brJro oro6pano Alr.s SororrerprdpoBaH?rfl 115 cnuuxoB rrJraHerapHbrx ryMaH-
Hocrefi lr 37 ruerfonaJrbrrbrx cHr.rl\{r{oB BBeaArrbrx cnourenr,rfiM 39 n NGC 129,
Iioroprrle cJryx{rlJrr.{ cTa}IAapral\rlr. Ha ocTaJIbHI;rx Harxr4x cHr{t\{Kax BaMeTHr,rx
.crreAoB ryManrlocrefi ue o6uapyx{el{o. B ocuonrrort sro cna6r,re o6rexrnr 3ii6e;r-
J]a, [p]rBeAeHHbre s [3].

Herarrusr rarr,r6ponarucr rpy6ouur,rr,r Sorouerpor,r. Sxcuoanqur{ ry}rarrHo-
crefi r.r mHaJroI{ orJlr{rraJrrrcb He 6oree ceM B ABa paaa. IIIxanH[ Bleqarr,IBaJllrcb
oAHoBpeMeHuo c titotorpa$uponaul{er{ Tyt{arrnocrert tr cTaHAapTHr,rx BBeBA.
Cxonrenr,r.a M 39, NGC 129 r,rgJraHerapHbre ryrraHuocrrr rro Boalrolr{Hocrrr crrrr-
l{aJItrCD Ha OAIlIlaHoBr,IX 3e}rlrTHbrx paCCT0fl}Il{.sx, cTo6tr r,ra6e,I{atf 6onr,ulrx
rlonpaBoI{ 3a 3l{crlrr{Hqraro. Hanrgnri nHe{onarr,rlr,rir culuon BBeBA cJry}fir.rJr
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(llrrr'.'1. ()rrrlrrirr nJralerfrllrrlJx r)/r{arrrro0T'0ii

n NGC 2t+6i 6 - NGC 650-{; n 
- r\GC 1514;

(Ifpo,tr.l.rrlierrue rII o6opore)

B o6Jra0Trr Ilo
a - NGC ti781

IIrtrr. Iiplnrclloii o6oeflarollrrr, r'. \XXl



flpolloniricuno {nr. I
A - NGC 6853; e - ^--GC 

7293; arc - rr-GC 7635



trplrBs3rroft lJrs 7 -4 rrrrarrcrapHbrx ryNraHuocreft . qerr,rpe cEr{Mfia ry}raHrroc_rerl, coornercrByr0qlre rM serbrpe [rr{aJrnr,r r4 0Ar4rr noe60r,arrnrtft cuuuon
sBeBA troJryqarr'rcb I{a Hycoqltax ognoft lr tort x{e lrJracrnnlt14 14 upo.gB Jrtrilncb
oArroBpeMerrHo.

,[anur,re o BBeBAHb-rx 
-B€Jrr,rqr,ruax 

(UBV) u
crarrAaprnsrx snee4 1\.{ 39 rr NGC l2g naaru
crauAaprrrBar{r,rrr Aarr B [6].
B saureu cfiyqae ara $opuyna
trpr.rlrrrrraeT Br.rA

, 8.00.105 -/rD: -1, -,11

rAe /ftp - rroBepxHocrHa.s .sp-
nocrr, TylraHuocrr[ s o6racr].r
Jrvl:.r.rrn Hr.; J, - .Epnocrrr Ty-
r{aHrrocrr[ u 1.. - rpxocrr,
SBeSAbr B Her{oTopbrx trporT3-
BOJIbITbIX eAlllruqax cooTBeT-
crnyrorqeft xapaHrepr4crr,rqec-
xoft xpranofi; fi, - ocBeq,er-
nocrb or i-,h crauAaprHorl area-
Abr n epelcnz . cen; ,S - nno-

cre_Hrparrbgux nraccax (MK)
vz I41u [5]. Bnro4 {opmymi

r{'r
n A I*'

i,:L

ry!660'
INIII

fB00

Or.l'. 2. I{oriryp [oJr.ocbr rrporiycr{aul{.rr, orpa}rtr-
qertr o r,i. crenrrrrrurrM r[r.rn rrp orrr It C -1 4 n cu enrp anr, -

Hor,r qyBcrBureJrr,t{ocrr,Io alrynr,clrn l03aE

qa4r, nnerfoHaJrb]roro r.rao6paxreurr.E craHAaprrrr;rx BBeBA B Jnnz.Itonryp troJro-
cbr npotrycnauua g(1,), orpaHr{qeHroft crenr.snrlrru Slrlnrpou ItC-14 rt qyBcr-
BrlTeJrr,Hocrblo sMyJrbcl,In 103aE, npr{BeAeH na r}nr. 2. }tax rroraaaJrr{ Br,rqr4cJre-
I]r4^rl, .p -Ery .rroJrocy or BBeBnbr A0, mu: 6T0 sa 7 cnz rpr{xoAr.rr troron
2,35.10-e epelcen.

Ta6rr.rqa t

10

a

a
2,1.4
2,1"1t

2,1,4
2,35
4,28

Lac
Ori
Vir

09v
B0 Ia
BiV

q UIvIa
o Lyr
51 Peg

83Y
AOY
G4

B ra6r. I upnne4enbr BHalreur.n fI : 
5 

n (f) q (],) d], Arrfl BBeBA paar{brx

ctreHTpaJrr,Elrx ItilaccoB tt m,Lt:6-,00, rtoropbre rrogBoJlrrror troryntrTb rrorol{I{
aneprnfi or BBeBA - craaAaproB cnorrJreHlrfi M 39 n NGC 129. IIpu Bbrqr{cJre-
nnn fI Beillr.rfur,r crarrAaprur,rx BBeBA 6r,rnu ucupaBJrerrbr Ba Me]fiBBeBAHoe tro-
rJroqeHrre uo Sopuy.rs flLoit.: mD - 0,17 Au corJracuo [71. flor.noqeur4e Ao
Harx4olt cr-allAaprlroft anea4rr oupeAeJlrrJrocn ro sa6,rroAaer{r,rM re6brrxaM qBera
corJracHo [4] u [5].

llsuepenlrx apnocreft rrJrarrerapHbrx ryMa]rEocreft -I, trpoEsBoAr{JrtrCr, Ha
lruxpo{oromerpe M@-2 c npyrJrr,rr{rr 4na{paruaurr, Ar{aMerp noropr,rx coorBer-
crBoBarr 0,090 u 0,067 atn Ha rrJracrllrrne r 20",8 u 75",6 na ne6e. [,na 6onrmux
tro paBMepy ryMaHHocrefi, r,nreroqr.rx HepaBHoMepEyro rroBepxEocrHyro flpKocrr
uo nceii trJrolqaArr rrJrrr Eeltoropbre crpyr{TypEEre oco6eunocru, .Epnocrrr trBMe-
p.EJrr{cb B HecKoJrbnr4x roqKax r{ Bbrsr{cJrfJracb cpeAE.E^ rup. flo rauepenunru
flpRocr.sM /Hp I{ ]rnorbrr\f pasMepaM o OtrpeAeJreua ua6,nrcgaeMa.fr ocBe4,eEEoCTb
Fnp :.f*r'o n epelcn'z'cen.

B ra6;r. 2 co6panr^r Bce uoryqennbre peByJrr,rarbr: n cron6qe I - nouep uo
lopfiAny; r cron6qe 2 - noruep ryMarrEocrrr IIo r{araJrorau NGC, IC uun ro
g I{an. }tp6rMcr{oft odcepnaropr.ru, r. XXXI llJ

3BetsIa Sp rI.100,
e'pefcilz.cen BBeBAa Sp rI. 10'.
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Ta6arqa 2

Jli
t/tt

NGC, IC
r.rr[ J\-i tro [3]

'1.

2
c

4
5

6

7

8

I
t0
11"

t2
13

t4
L5

t6
t7
18
t9
20
2t
22

z4
25
26
27

2B

29
30
3t

33

40

246
650-_1

1501
r5l4

B.-8. 425

tc 1.295

6'.120

B,-8. 472

B.-8. 473

B.-R. 478

B.-B. zr80

B.-8. 481

6772
678t
6804

B.-8.513
6853

B.-8. 533

B.-8. s37

7008
B.-8. 544

7048
B.-8.551

7139
B.-8. 559

B.-8.562
7293

B.-8. 565
IC Ltr70

/ (iJi)

B.-8.579
u.-8. 581

-2,18
-4,68

-3,26
-J,44

-3,58
-2, 88

-2, 08

-3,48
-3 ,28

Dtq

-3,51t
-2,86e tc

-3,00
-1 ,98

-3,41.
-2,61
-1.,32
-4,30_9 0,

-3, 58

-3,38
-3,39
-3,05

-3,47
-3 ,80

-2,10
-2,93
-4,30
-4,30

0,34
4,62

0, 23

0,89
0, 34
0,92
0, 37

0,17
0, 78

0, t3
0,21.

1",14

0, 28
1,20
O,LL
0, tt
9,05
0, 50
t ,86
0,24
0, {6
0,32
0,11
0,37
0,2t
0, 23

47,8
0,9/,t
0, 37

20,7
0,41
0,71,

- 9,2t

-10,64
- 8,50

-1.0,52_LO,L2

-10, 68

- 9,54

- 9,15

-10, 88

-10,02
-r1.,04
-10,84
- 9,43

-10,40
- 9,55

- 9,56

-10,00
- 8,28

- 8,25

-10, 66

-1.0,t7
-11,01.
-10,04
-r0, 96

-10,45
-10, 36

-10, 79

- 8,42

-10,44
- 9,16

- 8,25

-1.1.,32
-tt ,08

0,07
0,09
0, tt

0,12
0,08
0, 06

0, 1r
0,05
0, 07

0,12
0, 07

0, tB
0,1,1,

0, 07

0,28
0, t3
0, tt
0,r2
0, 0B

0, 29

0, 08
0, 03

0, 20

0,06
0, t6
0,06
0, 09
0, 05

0,01t
0 ,09
0,09

820
680
310

1600

860

1500
670
730

2000
850

2400
1900

600
1400
600

1300
{600
190
440

900
1300
2200
1200
2400
,1300

1500
1800

r20
1000

730

140
1900
1500

920
30

840
210
160

130
350

1000

130
200
140
140
370
220
290

1200
1,70

500
3000

50
340
130
3lt}
180
170
270
140
150
100

1000
310

50
50

2
2
L

2
D

4
,l

4
4
5

4
4
5
4
L

4
J

J

5

4
J

4
4
4
4
4
4
4
J

4
4
a

currcrty [3]; n cror6rle 3 - norapu{u nonepxuocrrrorl flpnocrr,r B eAr4Hplr{ax

spelcil.z.cet.cmep; B croJl 6IIe 4 - yuoroft paanrep ryr{aHHocrt4 B t,c.ceti;
B croJr6rle 5 - norapr,r(rrru ua6rroAaelrofi ocBeqerrHocrl{ B a6coJIH)TIIbrx eArr-
Htrrlax; B cToJr6rle 6 - cpe4r:ee HBaAparl,lqHoe ornJroHeHl,le Jrorafr',clrua .Fn, uo
paaJrrlqrirJNr HerarrtBa[I; B croJl6lre 7 - qr,rcro IlarIepcrlllblx uerarr'tros N.

Italr au4uo ue Sur. 2, nanepcunaa1*, cxJraArlBaerctr uB Tpex ltolrrrorrer{T:

I"p: I soqrr" * 11m rrtgtN rrl + 1^AI, (2\

fAe Q - op4r4r-raTa rropNrr4poBaHHoro nol{Typa rloJrocbl rlponycl{aHl{f;
.I1 - rionopxHocrlrafl .flpH;crL B Ire6yrrrlpHoM r(oHrlrllyyMe r'Ia 1 A; lt -
arfSenrr.rnnafl rurrpr{rra crrer{TpaJlbHor"r o6Jracrl{. Oqeunn, cAeJIaIrH},Ie rla ocHoBg

[8l, nona;uBar)r, qro 1r A]" cocraBJrtler oItoJIo 3Yo or 1so (yun'ruuar{, qro

aKBr{BaJrcHrrrarr rur{pI{Ha uccJleAyeMoro cnexTpaJrr,Eoro r,rllrepBaJIa 250 A,
TeMrreparypa nJIaHeraplltlx ryMauHocrell cocraBJlrer 10 000 - 20 000" K
u rrJrorrrocrb ne:30+-3000 cu-g). pran s, glra :gtN rrl = 0,95. Otuoue-
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HI{O -fsol .I1N rrl B pasH},Ix Ty}IaHHOCTfIX paBIuqHO, IlO B CpeAHeM O}IO 6JILIBI{O

$ 2-4, ran qro Inp: (0,7 -- 0,8) IHo. IIa tlur. 3 nplrae4euo cpaBHeHr.re

lg /,:p, r,r3MepeHr{brx tforoeremrpr,rqecH[ [1, 9], I{ HaIIrux lg /np. flpxrua.a
Jrunrrfl coorBercrByer coorHorneHlrro arrrx Beruqr.rH, r(oropoe 4onnuro 6r,r,no
6r,r na6nro4arbc.rr rrprr orcyrcrBrrlr Me)fiBBeBAI'Ioro ilorJlolr\enrrfl, IrpIr AeHpe-

Fn,
MeHTe ;--: - ),75 w [pl,r ycJIoBr{I4, rrro Fno 0,75 1,,p.,np

flo,nyuenrlrre a6co,nro:rnr,re ocBeqerrHocrrr rIoBBoJrflro:r uaiitr,r HeHoropble
xapaKTepr,rcTrrnr{ rrJrarreTapHbrx Ty-
uauuocreri.

Cornacno [10], Arfl orrlrqecxrl
rorrnr{x n L" unanerapHblx ryMarl-
nocrefi Lrl{eer Nrecro coorrrouerrrre

a n \,, (3) -s

qI

r4e 1l - paccroflI{I{e Ao Tyr{aHHocrn,
M - macca rylrauHocrr{, g - ee
ymonofi Ar[aMerp, flocno.ur,ny o rcrpz, '/0
a F: o1, ro

po J!"
c" *rt' U)

flonara,s M : const, [oryrraeM lZ 'll -/0 I lg|no

R : C .6-o,t . f -0,2. (5) (Irr.rr. 3. Cparneur,re fioJryqeltrrbrx rraruu ua6lro-

B ra6t. 2 ecrL rpr{ TyMaIII{ocrI{, AaeMLrx oc,er{elrlroc'rt;1T P c 1'-', ua [1'9']

paccTorrHrrfl Ao noTopbrx olpeAeJre-
nrr s [11]. flonr,ayacr, Drr,rlrr{ rrBBecrHr,rMrr paccrorrHrra}ru, o rr ,F, uomuo oupe-
AeJrrrrrr rrocrorrrrnyro, BxoAarr{yrc n (5): C = 127 +21. (Llcnour,aonaune
paccroanlrft Ro 16 ryN,raHrrocreli, upnne4euHr{x B rrrriaJre [10], qaer rrpaxra-
qecr{r{ ro }He sHarreHr4e erori uoc'ronsvoft: c : 720 + 28.) Sareu uo $oprvryne
(5) 6rrrlr Bbrqr,rcJreur,r R glrr Bcex r.raMepeHHr,rx HaM[ ry]raHrrocreii. Pesyrr-
Tarbr Br,rqr{cter,ruft ilprrBe4eHhr n cror6qe B ra6,n.2.

,(,anee, cor,;racno [10],
tt, x !"'"111-'lu.

Ec.nlr, Han II npe]ilAe, crIr,ITarL, qro fuI: const, To

fi": Qtli/t. (7)

I(oar[r[r,rquerrr C' rlo]nno olpe4eJrrrrrr rro rrrrr{ rynranrrocul\r, cpeArrnfl eJrer{T-
polIHa.rI rlJroruocrr; I{oropblx nar:i4eua no orrrorireu.uro r,lHTerrcr,ruuocter,:i HoNrtro-
HeHr yrlrrrpadxro;reronoro 4y6"nera 1" 3729 u 7' 3726 tO Itl e 1121.3ra se;ru-rr.r-
Ea or{aiJaJracr, paenoli C' : (7,84 * 0,92) .10a, r,r u cron6qe 9ta6t. 2 npr.rne4e-
}Ir,I Br,rqHCJreI-IHbIe IIo $opnry.[e (7) cpcgnle nJroTHocrlr nJraHeTaprlbrx Ty[raHHO-
crefi.

Ilony.1g111rure paccroflHrrfl lr rlJlorrrocrr,I Belrr,ecrBa B orAeJrbr{r,rx [JraHerap-
rrblx ryrraHuocrfrx BaBllc.ar or roqlrocrrr na6nro4ennr,'i r,r or ilpaBrrJrbHocrr,{ npo-
I{eAypr,r crarrrcrr.{qecnoro olpeAeJreHilfl rlyl5-rrrrrr,roB rrrr{aJr R u n". Be"nl,lqnur,r
R Lt n", ilpr.rBeAeuHr,re g ra6r. 2, nroryr orJrr.rrrarrcx or coorBercrrlyloillnx rrcrr4rr-
HLIX Be.rrr,rql,rH 3a cqeT Orur.r6On CTalrAapTrrlrx -R u iz., cny.raiiur,rX oruu6oK g .F u
o, paSJII{qr,Ifl I{e?flBBeBAHOTO frorJrolqenurr, Ancnepculr 

^raco 
oHoJlo M , aa cre,

paanoft cxBa)fiHocrrr BerqecrBa B paaJrrlrrubrx ryNrarruocrflx. Cucreuarrlrrecnr,re
xe ouur6nlr n F u 6 He cxaBbrllarorcrr Ha roarHocrl,r R n n,", Tar( I{an.oHIr BbrtraAa-
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roT 11prI I{c11oJIbSOBaHI{I{ HyIb-rry,HHTOB, flaiiAeHHblx 0tIlIcaHH]'IM BLIme C',IIOCO6OM '

Oopr,ranr,no r( Tar(urr cr,rcrer\rarlrrlecltl{Nl oIlIl6HaNr orl{ocflTctr omu6ltrl B M,
B cpeArreN{ Me}r(3BeBAHo}r [oIJrou{eHlIIrI II CpeAlrefi cHBaE{HocTI{ BeqecTBa nJra-

HerapHbrx ryMaHHocreli'
Itur* t or,urugo B [13], qI'IcJIeHHoe snaqeHlle IiorrcraHThr C' uoasor'fler otrpe-

IIeJrr{r6 M. ,(erlcrnrreJlbllo? Arf }Isryqelll{.fl B JIIIEIIII HB (cu. [131) uueent:

Cne4onarerrno,

tmr nu : 9,/t,to-zc (*)''""': .

/rnl sp :'# ,n,,n Lo-* (L)"",,""''.

0rHy4a
[ 

10rr fII)"-|': ttr11[2,G4.1g2s.6"-uA1a : 2'1o-'zMo. (10)M: ttttr 13,64. \ n" I l
tlucnenuoe Brraqerrrrre C raxrxe IroBBoJLfler uaiiru M.Ecnu BNrecro rfoprty.rrr (3)
3arrr{caTb TI0JIHOe paBeHCTBO

IMYt,t_t

fi: \-u /

Pi4loqt"d''"F*'

(B)

(e)

(11 )

TO OareBI,lAI{O, qTO

NI : nts (3,64. 7025)'/, (/?oo,aFo,z)'/, :

- tr.Lr(2,64.1g2s)1tt6##fu ,)''': o,tbM6. (z)
'-ll(C') 

u l,l1C1 uo-paarror\ry BaBrlcnr or rrcxoAHr;rx AarrHbrx u o pasuoli crefreull
qyBcrBrrreJrLI.Ibr It cucrelrarrrrccnLlrl orurr6rtalr B DTL{x AalrHbrx:

M (C'):ne-BIs .ni' , M (C) xe-'l,ll6/,6u1,!'/" (13)

(e - a6co;rrorHaf cBerrrl'rocrL 1. cru3 nerqecrBa ryMarrnocrtr npu e4nnuuuoft
nuornocru). Cylo uo rfopuynau (13), AocraroqHo 6r,r;ro 6rr Aorrycrlrrb, uro /n,
ocna6,neua lrelnBBeBArrr,Ir{ [orJrouleHrrexr B cpeAr{err ua 0-,7 r.rJrrr qro rze BaBbIItre-

rro rra-Ba cr(Balnrlocrlr cpeAbr B cpeAuexr B troJrropa paaa, I{ rorga NI(C'\ w M(C)
6stn 6m oAr,rrrarroBr,r. Hecrtorpa r,ra ts[oJrrre ilprreN{rrea{oe cpeArree BHaqeulre

I{e}r(BBeBArdoro rrolJro[detttrfl 0*,7 , 6onee nepofrrHo, qro trpr{qlrHa pacxo]I{AeHrr.fl
MeE(Ay IYI(C'):X,11n", f) n M(C):X'11p, o, 1) Hpoerctl B HeoAuopo4uoi'r rlrlorlro-
crr{ rrJrarrerapubrx rylra}rnocreri. B no,irr,sy aroro yrBep}HAeur.rrr cBr{AereJrbcrBy-

Ta6rnua 3

lll(R, o, I) M(n.", I)
1'yNaHrrocl'L

Cpc,qucc uo
Cpeguce no
Cpeguce rro

NGC 6543
NGC 6572
NGC 6826

NGC 7662
NGC 3587

24 rynarurocrnu
{7 ryuannocrau
6 ryuaurrocrrlr

paguoaa6urcge-
Hur{ [13]

0,013
0 , 005-+.0, 024

0,002

oITuqecHtre
AaHHbie

0,020[ t2]

0 , 005[ 13]

0 ,051
0, 120

0,048
0, 038

0,075
0,094
0 ,038
0, 029

0,05
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0,04L



er roT $anr, uro Cpe[uIIe u IIHALIBI4AyaJILI{bIe l/t (R, o, 1) cnCrcuaurrectllr 6olr,-
me coorBercrByrou{I{x fuI (n", 1) , s uert }IerpyAgo y6e4nrr,cx, cpaBHl'rBarr AaH-
Ebre [9, 14, til c peByJ]brarauu [12, 13].'faxoe cpaBHer.rr{e AaHo B ra6.r. 3.

MaCCr,r ryMaHIIOCTeft gauu B AoJIflx IIaccbI Colrqa, peByJIbrarll [9, 15] rre pecaIE-

rarrr,r Ha IxltaJry paccrorlul,Ifi [10].
Bnpaxraeu-rny6oxyro 6taro4apuocrr, upo{r. E. A. Boponqony-Benr.altn-

HOBy, npeAJlo)fiIrBrrreMy reMy Hacronqeii pa6otu, B. ?I. flponrany 3a I{I{oIo-
qucreHnbre o6cyxr4enufl trpr.r BbrrroJrlreHrrlr pa6orsr, B. ]1. IfunoHoBy Ba rIoJIeB-

HLle Bar{eqanra rr B. B. IanpuJroBy Ba 6olrnryro trouorqb B ]4ameperll4tlx rlera-
TI'IBOB I'1 BLIqUCIeHI4flX.

Mai 1963 r'.
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HABIIOAEHU,I IIOJIfl PI43AUI4I4 tr{3Jlv qEHI4fI
HEITOTOPbIX MAII{I{THO-TIEPEMEHHbIX 3BE3[

H. C. IIo.ooclle:urttt

llpr.ruoAcnrr IrpoABaprrr0Jrr,rrbro po3yn],rarbr rroJrrrprlrrerplrrrccxrrx IIa6nIoActllIii MarrlIrrEo.
uepcn6uur,rx auca-g: HD 153882, f1D'125248, HII 133029, HD 224801, HD 215441,

llalrcpcur,ra rroJlrrprlBar{r'lrr Nralur.rruo-lrcpclrorrlrrrrx BBeBA rronaBaJIr'I, qro AJrrr (cr-ncpc-
t{euuLrx) HD 153882 u }ID 125248, tsrrArrrro, xa})irr{rcpnu nepfloAr.rqecxlte r'1a]IcueHtlfi fio-
Jrrprr3arlr{r.r P c rer'I rr{e [epr,roAo]!r, qro Ail.s 6rccrta rr l{alrlllTrrol'o rroJrtr.

Oco6o ur,rAonrrorcrr BBoBAa L7D 215441, Horopafl, [o-]]rrArli]ro]ry, [epfloAl{qecfiIl IlIcIIrer
cBoro rIoJrrrpr.l3ar{11ro, Eo rra sTrr lIcpr{oAi,Iqccnlre r'r3ilrcHelrurr uaItJraABrtsaIorcE AoBoJrLI{o
6r,rcrpue r.r gononr,uo BuarruTeJrr,urrrc-tpryxryarlrur rloJrnplraarlIur ({r'rr. 3 t 4),

HD 133029 t llD 224801, BoaMor{uo, Melrrrror rrorrrrpr'raar{rro, Ho o xapa(repc arr'Ix
ua*rclrcrrlrit flona rpyAHo cy/IlrrT,.

POLAITIZATION ORSER\/ATIONS OIT SON{E I'IAGNETIC VARIA]]LE STAIIS,
by ff. S. Polosu.khina.- Prclirnilary rcsults are givel of polarimeLric observations of the
magnctic variablo sLals: III) i53882, HD 125248, Hl) t:13029, lID 224801 and HD
2t544r.

Tlre polalizaLion measulomelLs shorr' tirat, pcriodic r-aria[ions of polarizatiory Q,Yo)
wibh the same period as Lluib of Lhc varial,ions b[ brighLrross antl the magnetic ficld are
apparenLly chaiactcr:isLic oI lhe <cr-r,ariablesl IIIJ 153882 arrd IID 125248.^- The Star HD 215441, is outsbanding. Thc polarization of t,his sl,ar apparcntly shorvs
pcriodic variations, n,hich arc suporposed by quitc rapid and apprcciable polarizal,ion
IluctuaLiorrs (tigs. :l arrd 4).

Possibly ilic polarizaLion[of HD 133029 and If l) 224801 varies. Ifox,over atpreserll
il, is difficult to comc t,o any corrclusions on thc charact,or of Lhese varia[ions.

Ha6,nrc4aeuarr rroJr.flprrBar{rrf cBera BBeBA o6T,trcH.flerc.fl ;rr116o BJIr{fIHIrerr
Melr{BBeBAHoii cpe4r,r, rr{60 car{oii [prrpoAoi.i ]Isryqellr.s 3BeBA.

Mnoro.r.rcfleHHbre rra6firoAerrr,ra (II-41r,rAp.) [o]taaaJIrI, qro rloJrrrpr{Baqllfl,
o6yc,nounenHa.fl Nrelr{aBea4uoi,i cpeAor:r, Tar(}r{e Han nre}r{BBeBAHoe florJroqeur{e,
trocTo.ElrHa Bo Bper{err[. lTepeueunocrr, rloJrflpLIsar{urr cBlIAeTeJrbcTByeT o6
rrrroN,I N,IexaHusMe o6paaonaur.rfl rroJr.Epr,rBoBarrfloI,:i cocraBil.slou{eii I,Isryqeflu.g
BBeBA. C oroii Toqrrrr Bpeur{fl oco6o:uHTepecHbr Hecrar{rroHaprrbre BBeBAbr, B To1\{

qUCTE I't IIATHIITHO.IIEPEN'CHI{I,IE. CITCTEUATilqECHITX IIA6JIIOAEHIII,I IIOJI'IPUSAI{I,II{
r{BilyqeHu.fl SToro Tr,rra SBeBA He rIpoBoAI,IJrOCl. 3tl'ru, [0-BI{AI4XIOI\'Iy, O1\flC]f.tt'
ercfr, qro Aar{rr},re, noropr,re r4N{erorc.fl B Jrrrreparype [4-6], BecLr[a IIpor].IBope-
qI{BbI.

Mr,r uonrrraJrlrcL o6Hapylnlrrr, co6crBer.ruyro rloJr.rrprrlal{r,rrc y r{arHllrllo-[e-
peMeHHr,rx BBesA rra oclroBarrrlrr AocTaroqHo HerIpepr,IBHor0 p.sAa Ha6rroAeHull.

Ta6.uuqa coAep)fir{r Bbr6pauHr,re Halrrr BBeaAbr. Bce ErI,r BBeBAr,r, Itporfe
HD 133029, o6ra4arot nepuoAl4rlccltI,IN'IrI r.IBlIeHeI.Ir,I.trMu rLr6o 6ilecxa, Jru6o
MaIHrrTr{oIo rroJr.s; noDToN{y HarrII4 I,rSMepeHrrti noJr.frpr{3aI{I{t{ l\IorJlr{ 6r,r:rr, otne-
ceH6r K coorBercrByroqefi rfaae.

Ha6.ilro4enurr oxBarbrBaJrr.{ [eprroA c ]rroH.s no Aexa6pb 1961 r. u npoBoArr-
Jrtlcb coBr{ecrHo c H. M. l[[axoscnnr,r rra sJrer{TpoloJrfrprlMerpe, ycra}roBJreH-
HoM Ha oAHofi rrB fiaNrep 4uortuoro 400 nn acrpo|pa{a.
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-1200-+1400
-l-2100-i--1900
_1796-12000

+12000-+.+34000
-l-1150-3270

Hcuparu:ruu,re 3,7tt

6r]09
I ,295
6,8

6q oe
9, 295

6,8

66
t7

5

6,2

8,5
6,2

flogpo6noe ourrcalrlre atr[aparypbr, a rax]fie MeroArrl{r{ o6pa5ornn ua6nro-

4erurii gano s [BI. CuenrpaJrrrHa.s o6r.acrr,, n Horopoii [por{sBoAllJrrrcr, I43r{epe-

Hrrf troJlflpr{Baqr{u (or 4200 ao 6200 A) , orparurql{BaJlacb nponycxarruer{ cren-
lgr111oft ourr,rr(r4 acrporpa{a lr cnenTpaJIr,uofi uyncrBl{TeJrI]Hocrrrlo cypr,M.flrlo-

ueBrreBoro yr{rlo}nrrrerra (EMI-9502).
Ha6lrogeulr.rr noJr.spr{Baq[r,r r{BryqeHrrfl BBeBA rlpI4B.rIBbrBaJII{cb }t crar{Aapr-

Hor{y rrrCToqIII{Ky - oraJloHy noJITIpLIBaIII{I{, I(orop},Ifi lrauepx,nCa 2-3 paaa

, ,roru. flo npone4errur,rnn oecnoii 1961 r. na6.nro4enu.au t3 narrl6ponounmx
BBSBA c noCrosnnoii IIoJI;IpI,IBaqnefi, naatnrx I{3 fiaTaJIoros Xulruepa Itl,
Eepa [3] n Xo,nna [2], 6u"nr,r ycra]roBJreHrr cJle[yrcIqrle-rapar{erpbr rroJr"flprr3a-

,lri rrurora: P :2,08% + 0,03, 0":89"+ 0,8 [B].
lloc:roancrBo HaiiAegnr,ri-uapaonerpon 6ruro npoBepeuo cepnefi ua6.rro4e-

sut1 20 nanlr6pooourrlrx BBeBA anuor:i 1961 r. [9]. Sna.renllrl rlapaMerpoB AJrrr

ororo cesorra [oJryrIIrJIlIct: P : 1,98% r'r 0o : 91".
3ro yHaorrnaer IIa Aocraroaluyro cra6lrnr,Uoctr pa6orr,r afl[apaTypbl 3a BCe

Bper\{fl ua 6,;rrc4erurfi .^ 
Itaxr4oe ua6.;rro4enue AaBaJro ocno6orx4enHbre or Sona ue6a srraqerllr.fl tra-

parrerpoB: P*: P cos 0 u Pr: P sin 0, r4e P - creuenb norIflpI,IsaIII{I{, a

6. - ,rorrrulroHHbrrt yroJr rrJrocnocrr{ noJltrplt3aItrLII4 B DltBaroplrallnoit cl'IcrsMe,

oTorrr{rr,rBaeunrft or ToqHrr ceBepa. Ilo erlru [apalleTpaM P* u P.r, Bbrql{crflilucL'

ana.Ieuu-fl P lr 0.

Hecnonr,xo cJroB o rorlHocrll na6nroger.rlli,i. B IB] roKaBaHo, rrro roql.Iocrr,

orrpeAeJreHr{rt P u0" c nanreit alnaparypor,i, nafi4eunarl rlo Ha6rIoAeHpI{I\^{.r(a-

,rbpororrorx BBeBA tlpqe 9rx,0, rrclr*r, B [peAeJlax: AJIrr p 
- + 0,1'0% --

+0,16% t gta 0'- + 2".
- TaH Han Bce ua6;nro4anurlrecrr lralrrr rrarrrrlTHo-trepeMeuuule sBeBAr,r .flprle

9rt,0, rO TOTTTIOCTr na6.;rrOgeUrtiil atr.rX BBeSI IIe HLI]Ite yI{aBaHttux auaqeultft,
OC:ralronnruCtl Ha peayJlb?aTax rrallux na6lrogenr'rfi, pacCnratpl'IBafl I{x pa3-

Ae Jrr,Ho A Jrfl Halr{Aoii rpyuur,r r{arlrltTlr o-trep eMeurrbrx 3 B eBA.

cr-II e p e M e H rr ],r e. ,{,na anea4 eroi,i rpyuubr xapaHrepHbl [eproAuqec-
KIIS I{Br\,reEeHI{.fl MarHLlTIIoro troJIfl, 6.necna I'{ I.reHoTopblx ciler{TpaJIbulrx xapafi-
Tepr,rcTr,{n (gutencnnuocTrr orAeJlburrx .uuur,rfi) c o4nuu lI Tel{ llte [epIIoAoIt[.

- 
Ha $ur. t upnue4eubr peayrrr,rarr,r Harrrrrx ua6tro11enr,tfi uo;rapltaaql{rr r{3-

ryqegnfl Arrfl AByx anea4 oiori rpyrrr6r: HD 153882 ,HD 125248. 34ecr, )r(e Ha-

HeceHr,r tryllltrllpol{ (plrB},re rraone,neurg 6lecna, B3-ET6re IIS [10].
Moxrno aaon6rrtu,'rITo IIBMeIIeI{u.E rroJltrprlSaqull P xotn r'r tre6o';rr'urne, uo

lpolrcx oArrr ile paoAflqecnr.r 1{ nax 6y4ro cJreAylor ne p uoAuqecHllM lltsl[efl elrrltrM

6,iecna, a rerr caur,rll Lr Marnlrruoro troJIfl, TaIt_KaIt 6.n^e^cn I4 N{arHlITIloe rloJre

y arr{x BBSBA Nre}rflrorcrr crlrrxpoHHo. SBeBRa HD 71866 ua6rro4a.nacrr_ -oqeHl
ioorru, n o6 uerreHerrr.rflx rrapaMerpoB rroJr.sprraarlrrpr cyAr.rTr, Tpy/{Ho. MorHIro

ftL
IIOJ]E 6recll

r\0 o
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Cnaomuag llu[tLtr = crelleHr [oJlffpl,Ioaqr,flr P; D]TpuxoBa.E 
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@r.rr 2. Ha6mo4enua rrorlfiplrsaqrrr lraJlyqeflufl HD 224 801

roJrbHo yKasarF, trro cpeArree sHaqeHIIe troJrrrpr{3aqur.r uBJlyqeEufl HD 71866'

P =0,30/0,
F-r e p e t{ e }r rr br e. Snea4m sroit rpynnbr MerrJrror BeilnqtrEy tr troJlflp-

rrocTb MarutrTuoro troJrrI HeupaBrrJrtEbrM o6paaolt. B uamy trporpaMMy BxoAIrJra'

eAr.rucrBeuEa.fl aBeaAa aroft ipyuuu HD 224801. flo na6nroAerl{try flponlrua
ttol " flxen6osc1oro [11], y arofi BBesAbr 6r,rn uafigen uepr{o4 3d,74,_u Mbr or-
Hocr(Jrrr cBotr u3MepeEr{.tr K coorBercrByroqeii sa.ae q1o-lo rrepxoAa. Ha {ur. 2

rrpeAcraBrrenEr troJr.rrprrBaqr{ourrrre Ea6ilIoAerrlt t HD 224801 . HI'IHaHoii aanono-
rrepEOcTI{ B IIB}IeHeIl}LEx trapaMeTpoB no.[flpl{saIIHr{ y oroft sBeBAbI ne o6napy-
ffieHo.

T-nepeMeHlIbIe [ORaBbIBaIoT CI,IJILH5Ie HetrpaBI{JItHr,Ie I{31\IeHe]1I4.fl'

MarErrTHoro rroJl.fi, coxpaHflfl trpu gToI{ ero troJl.flplrocrr,. Cpe4II aTIIx SBeBA'

cJreAyer oco6o ourerr{r; BBeBAy HD 215441 [12]. Osa o6nagaer agor{arlr,Ho'
cr{JrbgbrM troJrer\{ [op.EAKa 34 000 ac u BnasureJlbur,r]Itr rrBMerreHrl.srllt ero.
E;recn orofi BBeBAbr l\{e}Iflercfl crporo c trepI{oAoI\I s 9d, 49 [13].

t,+O,Jq20,t

at

0.6 t).6' 0, / Lt,8 Ag l:0
Qata

121

, 0,8
a



oo/

t70

t60

t50

140

0

0,tt

0."

t00

>4

\\ \/' :

0,9O,Bq70.60,50,q0.2

@ur. 3. IIa6.rro4urua *#l;;T,#"rfr##:i", LrD 2tb44t (cpesrure

flornpuaaqrolrr.rr.Te^.ua6,nrogeulr.rr tror{aBarrrr 6nrctprre (o reueur.re 20-80,n)
Ir Blraqr{reJrr,urre (-1 %) uaueueutrn P [74].

Ha $lrr. .3 ^qpr,rBeAeHhr 
cpeAHr.re a,aqeHufl trapar,rerpoB p n 0 aa Ha)fiAyro

Hotlb Arr.s HD 215441, pacnoJro)fieHur,re uo {aaau y,,arirrooro ueplro4a [131.
A ua Snr. 4 upe4cranrenbr orAeJrr,uo ua6nro4eHr{.8 uoJr.flpr{Bar{r{r,rAJr.E AByx rro[-
Hbrx trepr.roAor 6.rrecna.

Paccuorpeutle noJryqeHHbrx r{pr.rBbrx rrsrrreHeHr,ra rroJr.fipr,raar{rru trprrBoAr.rr
R saHJrroqeul{ro, qro, BoBMo}r{Ho, rro.rr,Epr.rBaru,rr.HD 215441 Meuflerc.fl nepr.roArr-
qecltlt, Ho fieptroA ETI,IX narreHenrlii orlrr.rserr or rrepr{oAa r.ra}re}rerrr,ra 6trecna;
BoBIlroE{Iro, Ha treprroAr4qecHr.Ie r{Br\IcHeur{fl rranJraAbrBarorc.a 6rrcrpr,re n 4o-BOJILH0 SHaqtrTeJlLTrhre (-10/o) 6eWOpxAoqHr,re lratreHeHlrx rroJr.rrpr{Barlr.ru.

Ha*n [oryrre'o 70 r,jauepeulrft uapauerpoB [oJrflpr,r,arlrrr,r 4"rra 4pyroft
BBeBr(r-r arofi rxe rpyuullHD 133029. Ha Sur. 5 upune4euEr peayJrr,rarrr ri6rro-
4euuii xarx4oft nosrl. rlro6Br cyALIrr o peaJr];Hocrr,r rroJryqeHrlr,rx uarreuen1rfi
uonflpIlBaI{I'Iu y r{ccJreAoBaHHbrx r-raNfr,r rrarHrrrFro-[epel\{eHubrx 3BSBA, 6rrllr no-
crpoerrhr rlrcrorpar{Mrr (r[nr. 6), r4e rrpeAcraBJreHr,r BCe uauur ua6ruoAegr4f r{
AJIrI cpa^BrreHlrfl rrprlBeAeur-r na6uroAeHrlfl troJr.rrprrgar{rrr,r cBera crau4apruoii
BBeBAr,r 6 Del c nsnecrHor? r,r rocrorrur{oit nonapr.raaqneri.

I4s $r.u. 6 rrr,r an4r,rnr, qro y crar'rAaprr{oit anea4u Arrcuepcrrrr suaueur.u,i p,
xapanrepr,rByroqa,s rosHocrb Harlrrx na6rro4eulrii, anavr,rrenbHo r{eH},[re, qeM
y Ltarrrl'lTllo-IleperreHllbrx 3BeBA. Ona-uaxogr{Tofl B roJrHoM corJracr{r{ c trpr,rBeAeH-
HI,INII,{ BbIIIIE O{EHHAMIT TOTIHOCTI,I TB]. 3rO HAIJIflAIIO CBI,IAETEJI];OTBYET O PEAJIT,-
rlocrr{ uelreHeHr{i,i noJrfi prlg ar{rru y r,rgyrraer{brx Harrrr BBeBA.

llaHltrl o6paaou, trpoBeAeHHBre trpeABaprrreJrrr{rre na6.nro4euu.E rroJr.sprrBa-
IIlll'I HenOTophIX 1\'IaIHI'ITIIO-[epeNIeHI'IbIX SBeBA IIoI{aBaJllt, qTo AI,I cx,-trepel{eH-
Irbrx, BllAlIMO, XapaltrepHbr TaH}Ite nepl,IoAnqecHr{e rrBMeHer.rutr IIor.spuSar{urr
c rell ?ne treplroAoM, lrro AJrfr 6necna u rrarur,rrlroro rtoJI.E.
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@ur'. 6. Izctorpamrr uaruepeunfi troJrrproarlr4rr Marrr{Tuo-trepeMeEg6rx BB6BA
uo cpanuenn-rocODel

IIo ocEM orJroE(elr6r: sEaqeHl,re crerreErr noJr.apEaarllfl4 P; sacrora BcrpeqaeMocru orAeJrbrrErx sHaseEufi^AnP I4JrI'I oTEOIueHue -T, rEe ?x - rloJrrroe qrlcJro ua6urogeur,rfi fiarfiAoft BBeBAbr, a A?z - silclo na6,nro-

Aeuuit, AJIfi rroTopbrx P r,rMeeT neHoropoe Arrcr{peTHoe 3}raqeHr{c

flo uoryueunrru ua6"uroAareJrrrHr,nr AalrHlrrr rpyAuo cyAr{Tb o xapanrepo
[aMeEeunli troJ].EprrSarlprfl y B- r,r T-trepeMeunux (ua6nroAaJrocB EeAocrarorrHoc
qr'{cJlo BBeBA.Brr.rx rpyun). oAuaHo cJreAyer oco6o nrr4err.rrb BBeBAy HD ztb44t,
AJrfl noropofi xapanreprrbr uBMeHeHuaP,roanrolnEo rreplroArrqecxtr{e, Ha r(oro-
pbre r{ar{JraAnrBarorcrr 6rrcrpr,re }r AoBoJrbHo auasnrenr,Hrre dt;rynryaqr.rlr troJr.s-
plraaqr,llr (Sr,rr. 3 r 4).

B 4a.nr,nefiroeu 6rr.no 6r,r oseHr rrlrrepecHo Becrr{ napaJrJreJrlHbre ua6,;rrogeunn
MATEI,ITHOIO trOJI.fl II trOIIfiPI,I3AI{LII{ }IATIII{TIIO-NEPEMEIIHI;X 3BE3A, UtO6rr YCIA.
HOBr{T6 I{aAe}HEyIO HoppeJrflr{urc IroJrrrprrBarlr.ru r{3ilyqe}rr,rfl l,r }rafEr4Trroro rroJtrr
aTr{x BBe3A.
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I{ 3 B E C'I'T fI I{ P bI I[ C H O fi A C T P O O II 3'I AI E C I{ O U O ]] C E P B A T O P II IT

Tou XXXI, 1964 r.

SI{CTIEPIUMEHTAJTbHOE I,{CCJTEAOBAITI4E
SOOEnTOB BpAtrIEHT(fl ITJTOCHOCTIT rroJrf pr4sArlml[

I{ HEMAIHIITHOI,T IrOJr.flpriISAUrrI4 HA COJIHUE

A. B. Ceoepuatii

Co.ruequr,rii rralrttmorpa{l rroBBoJrrrer r,13ilreprrr6 rroJro]r{e}rr,rc rrJrocrtocrrr rroJrrrllrrBaqr,rrr
fi Bernqrrly tsenropa fipellNry_rqccTBeltnr,rx rto,ne6aurrii na;ryveru,rfl B paafluqHr,rx TorrHax Ar.rc-
rta Corflqa, B rracrrrocrrr [1] Lralrepa'rs fiolepcqrrbre trrarrr],rrrrrrre nona ($ 1). I{alrepcnna
IIoJrrIprrBaI{IrrIBIuarIIrITrro-qyB0TBl,rTelrrloiilLtrrntr},5250nonaar,ruaror6o.nrruyroHeoAHo-
P ! f u o 9..T L uaupaulenr,rii rlJroc}tocrrr rroJlrrpr'r3ar{rrl no ArrcHy (c xapanrepHr;lr{ Maclr-
Taoor\r Ao D" ) u glpQcr(r B p a rq e II rl fl I] n o o I{ o c r ].r rr o JI,r p r.r 3 a r{ rr rl c paccrofi_
trIICM or qcllTpa JrrIrJIlrI. Bpau{euIe rrJrocHocrr,I r1oJIrrprr3ar{r,rr,r 6r,tnaer cr,rJrbrro B}rpa}Iterro
B obJracrrr c rr Jl B ri r,r x noretl, u6,nnar,r rrAep rrrrro[, Aocrtrr.ag BACo], rrnorAa g0o, .iro cnu-
AeTeIILCTByeT O CIIJILI{O}I IISI,IeIIeII,III OpIICIrTaIUIIT IIOJIE C rry6nrrOri. B4a.lnr Or Cr,rJrr,r]brx
uoncii (uarcrr) e{tfentlr Bpar{esrlrr, HaI{ [paBr,rJro, rreBcJrr.lnrr, r,r rraNrepelrrBre rralpaBJreur,ur
IIJIOCITO_CTII lIOJLspl,r.Sallnr.r rrolr{1{o oTo}r{AecTBJr,lTr, c IIaflpar]Jre[[eM floleperrloro Marrrr.rTrloto
uora (g 2).

C rolroqrro uarrutrorpatla o6napyxreuo ,anrcrrrrc rroJrflpr{Ba{r{rr n o6nacu.r rr e rr p e-
pLIBEOIO CleKTpa, BOSIIIIItaIOIqeeIIaAIICIIeCOnuqatscaAe, lAeIlNrClOTC.flBar{eTHr,rCrro-
Ilepequble r.raMeHeirr.rs r.IrrreucnBuocrr,r (l naprtrurroli nnocHocrn). Sror alp(penr (rrcMarrinr-
uoii noJlflpll3aqrllr) crITrLrIo abrpa)fielr y Rpacr Arrcra, fiaqecrBorrrro r.r nolrri6cruerrrro ai[ipcrir
arraJrol'r{qe[ ,rl]Jrerrnro rroJrflpr.r3arpn npan Corurla, rrali4eltlony f{onl,(procolr. B uarueu
cJryqng o([([cnt,cuaaarr c rroJlrrpnaaqrrcr"r cDera, paccerlrlol'o B orrr],rfic MoAynflTopa rI rra onpa-
Bax BcpHaJr. Erlrfert Herrr&t'rrnrrrorl [onflprraal{url ]rlrecre c ar[r[cHtotr (uelrar.uiatrroii) no,nr-
pr.raar{I{u pcBoIIaEcIIbrx lnntrit n a(pr[enrou Bparrlourrfl rrJ]ocnocrrr noJrspr,laarlr,rr,r ACJraer
E€COCTOrITeJIrIILIMI{ LIsI{epeI{IIg rlorreporlrrlrX nOrct ACTCItTopOilr trOJrtrpr.raal{rrr.r B rxxpOI{OM
r{HrcpBarre c[cnrpa (Jlepya).

AN EXPERINIENTAL INVESTIGATION OF TI]E EtrFDCTS OF ROTATION OF
TI{E PO],ARIZATION PLANI] AND NONNIAGNETIC ITOLARIZATION ON T}I]I
S.UN,.|iy A, Ij_. Seuerny.- The solar magne[ograph pcrmits measuremenls of ttre posi-
Lion oI LIro poitlizatiorr plarrr,arrd llrc r:ccLor-of-pro,lomirraL rorlia{ion oscillations aL
diflerert l)oirrl's of Ilrc so.lar disk, irr particular ll. lhcasurcmcn{s oI Llrc lransversul maq-
net,ic field ($ 1). Polarization mcasuiemcnLs in the magnetic-sensil,ivc linc L 5250 shoiv
a large divcrsiiy in Urc directions oI tlrc polarizatiol pliilc across [hc disk (rviLh a cha-
racl crjstic scalc of 5") rrnrI LlrccllccL oI ro[uIion oI tlrc-polarizaLion p1xp1o uilh rlisl ancc
Irom llLc cenLor oI llrc lirro. Tlrc ro[ation of Ilrc ;.,olnriiatiolr plarrc'is prunouncctl in
tlc region oI sbrolg fields ncar spot umbrae, a[taining at time6 90n, t,his-beitrg evidence
of a sLrolrq valiitLiorr of I'iold oricnlaLion lillr dcpLlr. AL baloc disLances lrorn slrono fi-
elds (spol.s) llrt' t'olitLiorrnl t'ffccls as u rulc arc sriralI altl llrE mr.asurctl t] ircclions oleLhe
p^ola.rization l.rlaue can be identified rvit,h the directlon of the transversal magnelic field
($ 2).

- Polarizatiott p'lrcnomcrron irL LLe regjolr oI tllc conI irLuous spoctrum, rvhiclr al)l,oars on
the solar disk aL all poinls rvilIr npprociaLrle lrunsvorsnl inLerrsily variations (ih'ilre pi-
cture.planc), has becrr dctected hy mcans of the solar magnetograph. This (notlmagne-tic
po-larizaLion, eflccL is slrarply t.lclinod aL tlrc ]imb. QrLrlitativcjv antt quanLilaLivcl"y Lhis
6ffecl is similar to tlre poiarization plrerromonon of llre solur timl fou'nU bv l..rollfus. In
our casc Lbe cfloci is conncclcrl uil,L polariza[ion oI lighL sca[tered by Llrd opLics o[ a
modulilLor untl on mirrorcastings. Th6 nonmagnct,ic polarizationelfccL"Logel'lrc'r siLh Lbc
polarization of rcsonancc iines Effecl and the difect tif rolation of ttre pla-nc of polariza-
tion lcad.to Lhc;inconsistency of mcasurements oI t,ransversal fields-by a polarizalion
deieclor irr a rvidc spccLral rcgion (Lcroy).
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$ l. Merog rrBllepelrffff aalrMyra roJrflplrsauuu,
cBflBaHHoE c }rafHrrrHbrNr rroJlelr

PacCuorpuu npoxo)fiAeHlle IIJIocI{oIIoJItlplIsoBaggoro BAoJIb OS Hole-
lasttn I{ eMy OpTOIOHaJIbnoTO O,S' qepe3 ABynpeJIoMJIflIoIIIyIo onTIII{y, cog:

T6flqym nocJIeAoBareJIEHo I,IB AByx nJIaCTI{HoIt c pa3flocrflMll xoAa 0 u 0'
u ro;flplraaropa p (cu., uaupnMep, [2]). flycts Or1 u Oq' 

-HanpaBJregtr,Iseo6HHHosesg;x oceft s orux 
-n,nacruurax 

coorBeTcTBeHHo (,[ur. t),

(Irr'rr. 1, Pacno;rorxcrue ocei.i

Op - ocb troJrrIpl,I3aropa, X - yroJl O,S c flaupaBJ]erllleM Or1', noropoe !I-
neM cquTaTL $ulticr,rponaurlntln lr" cocTaBJIrrroU-U{r[ yroJr ?, c HanpaBJrerureu OP,
rp-yroJr r{e}HAy o1 r naupaBJrcrrr4e}r or1" xoropoe MerrfreTcfl Iio [poLl3BO-

ny. B uepnoft n.lracrrisre Jryrr parlleJrr,rrorr rra ABe oocralrrlflIolque-r(oJre6anurl
BAoJIb ueo6r,txsoneEfloii ,5, I'I o6bIHEoBeHHoii ocfi rSl:

S n -- e cos or, cos (X - Q),

SE: o cos to, sin (1- Q).

3rr xone6auuR nrtiigyr r{3 nepBofi unacrltugl'1 c paBllocrsro xo4a 6:

S, : , cos 0), cos (1- {), , } (a)
Sq : o cos (rrrl -f 6) sin (X - ,I,)' I

Bo nropofi nIaCTIIHI{9 I{a}I{Aoe I43 DrI,Ix xo;re6agt'rri B CBoIo OqcpeAb pa3-

leJIr4TCfI Ha ABa:

- | J'n cos tP'
B,[oJIb ocl4 r]' 1_ s', sil| rp,

", f S, sin rP,
BAonb 6 tJ,-cosrlr,

Ir r13 rlJracrllunn nrrii4vt nolre6antlfl

a cos col cos (1 - Q) cos t! 'l

- o cos (o, + d),ir,1i 
* 

tp)sinrp ) ur1o"" ''1" (b)

a cos (orl -l 0') cos (X - !))sin Q \ *,
a cos (at + 6 + d') sirr (1 - r[)cos rp / nltom s '

t04tLl

(b')

\
\
t
R

F:
€
F



Pesynrrupyrcr{eg xone6auue, npomeAmee qepeB troilflptrBarop OP, nony-
.quM, yMuomun (b) w (b') ua cosza r,r sineu coorBercrBerEo. Ero uoxtno
rrpeAcTaBr{Tb B Br4Ae

A cos at f B sin rol,
rIe

4

; A : cos (1 - rp) cos rp cos zo - sin (X - A) sin rp cos ra cos 0 a
-l- cos (X - A) sin rlr sin u cos 6' -l- sin (1 - rp) cos tp sin zo cos (6 a d'),
-L B : sin (1 - rp) sin rp cos zo sin 6 - cos (1 - rp) sin rlr sin za sin d' -l
- sin (X - A) cos rp sin zu sin (6 + 0').

(r .1)

Orpaunur,rucR paccMorper{[elr cJr]rqatr, r(orAa yr.oJI lrexr[y ocbro O\'
{I,tHcnponannoft uracrnHxr.r tr uorfiplraaropoM OP, w - - f,l n(cvlrran yron
or ocr,I Oq' uonoxrrrreJrbHbrM rr p o ru n .racosoii crpennu), ror4a (1.1) 6yger

*t Z U: cos (/. - rp)cos rll - sin (x - ri,)sin rp cos 0 - )

n - _cos(1 -rp)sinrlrcosS'-sin (1-rp) cosrpcos(6 + 6'), I rr.r,,,
;V 2 B: sin (X -rll)siurp sind -f cos (X 

-rp)sinrpsin 0'-l- i 
\-'- /

f sin (1 - Q) cos rp sin (6 + 0'). J

(1,2)

(1.3)

(1.4)

cnasaila paccMorpEM cnyuaft, norE,a nepBafr nJracrErrfia rrMeer pasEocrb
,l

xona fl,, r. e. 0 - nfz, a Beilr{qr.rna rp rporsnonrna, rorga (1 .t') 6yner

Dtr:"oyp cos rp-'.cos rp sin e cos 6'

DA: sin rp sin e f cos g sin e sin 0'

fAe

f sin p cos rp sin 6', )
(
(

-f singcosrpcos6', 
J

9:X-rp.
Ue (1".2) IUIfl alrnJrrrrygr.r xone6aunii uo;ryumr

,
#(A' + B') :1 * cos 0'sin 2 rp cos 29 f sin 0'sin 29.

Paccuorpr,ru gna tluncupoBar{Frbrx rroJrourer{rrfl nepeoft {[ -oru.rorrr., ,lr,- :
7 - q (ocr, ee troBepr{yra no .raconopi crperrne Ea yroJr q) v fiz: * cLz

(uporran .raconofi crpeJrmrr Ha 5,ror a2). Torga corJracHo i{.Sy b nepaolr
clyqae aMrrJruryga 6;gcr

I

;(A')- B')":1-F cos0'sin 2a1cos2(X+ a1) f sind'sin2 (X* o.r) (c)

tr BO BTOpOM
,
;(A' + B'), - t - cos 6'sin 2azcos2(X- a2) .f sin 6'sin 2 (X - az); (d)

BHaqon x[ orrrocuTcn x xole6anurc nilorr, O^1.

,[rn none6ar{rrrfl, oproroHaJrbr{oro n o,S (upuluureM eMy Buiitrox c), aua-
JroruqHble BbIpaE{eI{IrE troJIytI-?IM' ecJrrc saMeHtrM I r{a X* niz; IrarrpEMep,
B trepBoM cJlyqae (.f, : - o1) uyeeu

t
aOr(A' * B')" : I -cos 6'sin 2a1cos2 (X 1-or) - sin 0'sin 2 (X + cl1) (c')

E BO BTOpOM

,
fr(A' * B')": 1 + cos 6'sin 2a2cosz(X-a2) --sind'sin2 (X-ar). (d,)
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Taxr.lrlr o6paeolr, B CJIyqae Ilollepequor.o MaIHIII'HOI.O IIOJITI IIOJIIIyIo IIE-

Tnrr*nro.rl, r c{epe JII{HI{u [oilyqnM,..cJrox(rlR (') '(") Anfl nepBoro ro-

;H;;;; '7ni,-r,rrac"rrt{Ht{ rr (d) 
-" (d') urn Broporo' TaH, n rIepBoM crly-

.rae (r|lr -- - or) r{MeeM

f : f, f or -+ 62 a qa2 -'bz)sin (1 .u o1) sin 6' -l- (42-Dz) cos 2 (Xl at) sin 2a1 cos 6' l .

Cur.rra;rr MarHrrror.patfa IIpu I{3MopeHIIflx troJIapII3aI(IIu 
-o6paayerc''{ 

ny.-

,r"'riony"rt("" {,a# uL utopot o'ul"""n - npzCra,le ADP - or 6' : n/z

Ao 0' =,. - fr12, r{ Bertuql4rra cro

6rr : 2lI (xlr)-/ (- xtlz)l:2(o'- L'2)sin 2(x* a')' (1'5)

r\naflollr.lut,ru o6paaon'l uplr rp : * dz cI'IrHaJI

0,r: 2(o'-- D2)sin 2(X - ar)'

'I'arttru o6paaolr, orllollrellrIe cr{rrraJIoB

. 6rr sin2(X-Frr)o: _6;: ;ilAxr0,).

B qacrsottt cJlyqae, ecJrl{ ocb rrilacrunfiE l/al' cuepna coBna['aer c^"i":-lpi::
*r""-aop (orl)', ^ saroM roBep,yra ta nf a rporr,rB rracoBotr crpeJlnE

(;;-;; o6nduo' fi"nuercx upr4 trsMepenuax), ro oc1 : 0' a2: nf o s

0 : rg2Y. (1'8)

(Doprvryna ({.7) tn sacruocru, (1 .8)l annnercn ocuonuoft grn otrpeA,eJleHllff

aslrMyra x trofieperlHoro rIoJrE'

Cnegyet BaMertrrr,, qro cooruoltreuue (('7) [unra ('S)l li3u"eArrlrBo 
rorrr-

ftoBTOMCJIyqae,ecJrr4rrep-BasunacTrasHacpaBEocrbloxoAal/a?unoaopa'
qrrBaercs, u *ogyrut;p +'/nl' u troJIflporIA salruMaror ifrncuponauroe lroJro-

E(eHEe. Ec,,u sMecre c utacrunxo4 1/rI troBopaquBair r Mo[,yJlflrop (ua

yroJr g), ocraBflflfl ,u,puu"'"e OP i""*esnuna (naH aro trHorAa Ae-

Jrarrocb nptr paErrrr;-;;A;;;;"usx B 1959 r.), ro Eerpy[,Eo Y6etrntrcr,
;;;;;.";;-(t.zl orEomerrr^e ctrrl{arroB 6vger

A r r sirr 2Yo sin 2u'o6: o, :*rz(#l ,ll ''-11'" P*; '

(r.6)

(t .7)

(1.e)

?Lr6-Haua'rlbHr,le YIJILI X 14 u (npr'r a1 :0)' B 'racrHocrl{' upll [oBo-

sa 1t5" 6yAer
0 : fB 2y.tg?u:o,

Ijle Xo,

llore Q

r vrJrbr, onpe[eJlfleMb]e B eroM cryrlae ro sopuy"ne (1 'B)' 6yAyt omE6osHEI

ue-ua uuolxureJlg LgZws'

PaccuotplluTetrepbcflysaii'KorAatrepBa'ItrJIacT}IHKaLIryIeeTpaBHocTb
xoga \,f2 (0: n), a BropaE I'IMeer pa3Hocrr' ipas 0' :6" *..fl12 (craxteu' xou-

6uuaqus Lfalu_nilacrunrn u ADp c p_aaubcruo xoAa o":-l-n/2, upuueu

oclr rl o6eux rrrurrrro? "o'"unu"l"B 
u'o* crysae corJlac'o ({'t)' (1'3):

tfi/--rl -cos g cos rp 1 silt tp si Ir rp-cos tp sin rp si rl 6" f sirr q cos rlr sin 6"' )

[ (1.10)

[2n : - cos g sin Q cos 6" -f- sirr cp cos rp cos 6"' )

I-Ioc,re He6ollurux nn'Iuc.leHlli'i RMecro (1 '4) n aroM cryqae HaxoAIlM

hU'i B')=-t+|..in6'sirr2(rp-Q)' (1'11)

9 II3B, I{pLIMcRoii o6oepBaropuu, r' XXXI 129



E AJIa troJIHofr HHreHcHllHocrH MarHurHo-pacrqerrJteHHori JIHHltu aHadtot1{rrHrrrru
o6parou noryquM

I : 1.tz * B,)*+-(.4, * Br)" : i t@,-l- r,) - (o, - br)sin6,,si, (2x- 4M),

TaK qro cHrHaJr trotrepeqHoro rroJrfl 6yler
0-L : - @, - br) sin (21 * 4A).

Hau6onrmufi clrsan 6yger npra 2X -4*: * nl2.
troJlflpEBaropoM r,r ocr,rc rl n.rracrunxu I/2,

d":w-1,: i-rV,
noilyqrM ycJroBr,re Mar{cna{aJrbrroto crrrnaJr&, X : 2g + nl4, n aruge

^{ 
- 

xt ,^, I rt/v:-,--Zq.-t-,MII\4
L - tt' (1.r3)

T. e, yroJr, o6paaonauunrft ocnro 11'xpucranna ADp c notrepeqgr,l\r rroJrer\r, pa-
reu 4noftuouy yrJry nle?r{Ay. troJrrrprrBaropo}f u ocbro rracruul& I tz ""ni .ylo|irt+
trpr'rBoAr.rl x oruu6ne n 1r5o n olpeAeJrerrrr.ax }ranpaBJrerrr{fl uo"rrs n [31.

B 1961-1962 rr. I{B}Iepe}II4.E BeJII,{cb rari, qro Barrr4crrrBaJrcrr cr.rrrra.[ rJ I{Ryx
rroJrox{er{r4flx trJracr}rHr{u ?"14, ycraHoBJreHrroi,i uepeg r{prrcraJrrroM ADp.'3ro
AaBaJro cor.rracrro rfoprr,rync (1 .7) un:r. (1.8) aarrlryr ntrocltocrrr roil_sp1rBaqr.lrr X(c :ro'lnoctr,m 4o n). Buecto BpatrIeHr,rfl roJrElxo o4nofi 1"1/,-trtta.,lrnr.xr{ nro?rigo
B rlpl'IlIIII4ne Bparqarb Bcrc [OJrtrpraatII4oIIHyro orrrr.iity rrai{ qeJroe rr BarrlcbrBarl,
cl{l}Iar R AByx ee IroJIo}ItcIIIrflx, oTJrl'Iqalolqrtxcfl rra yroJr a, pannr,rrt 1r5".

B 1960 r. Barrrrotr clrrrlaJrots [ore]leqrrolo rroJrrr [po].ratsoArrJrr,rcb rllrrAByx
troJrorl{el{I'Iflx, ItorAa B c 'I H a c a A n a. c [o.rrrrpr,r3aqlrogirot onltrnorj
(1,//+-nnacrrlnHa -l- ADP f nolaporr4) rroBopaqr,rBarracb nit *22",8 ;;;;;,.r*
TeJrbHo nleJrr{ cler(tporparpa rpu Hefioropoilj rr p o rr 3 B o Jr rr rr o al rlcxoi{_
Hot\{ IroJror{eHI,IrI oclr BaryxaIIufl rroJrrrpr.rBaropa (r,urnorn) oruocure;rrr1ro JrIeJrrr.
tr4e-ea ctl;nrnoii no;nxpnlarlr.{Ir peuerr{r,r crrerupoi,par[ carr npeAcraBJ]ner co66ii
rroJrrrprlsarop c ocbro 3aryxaHr,lfl, trcptrerrAr,rny.rtpHoii qcJrr1. rlOe:roNy no71o6_
.HhIe noBoporbr He Aalor Bo3t{o}I{Hocrtl or.pe,(ca-rfrrL aBUnryr noJr.flp],r3al{xrr no
npocroi,i sopiuy.irc (1.8) , rart rrar{ rpr,r norropore rl3r{crrrrercrr,rurrrrui co,hcrrrurr-
rroii rr.nocnocrll rIoJIrIpr{Baq]lr{ (ro.uapr,raaroJl r{.rrroc peureura) ri ocrr rracaArlrr
(rtpncra.rr.na), ,. s. lrcHrrercrr yrolr lD Inprrnrep rtpa.iirero cryqa_fl, r{orAa erf(te6_
T.r4BiIafl rIJtooltocTb IIOJItIpIIstlqflll IIe rllellflCT CB(JeI'O ITOJIOmeIIITfl 

- tpOpuyiLa
(1.9)J. I(aprsr lrflnpaBrorurri. uocnponsBeAoHnhro Lr l1 l, coAoplrar Hetroropr,ro
orun6rtlr, cBrrgarrflrJe c rrprmreHernre,rr cpoprLy.nr,r (1.8) R )rol\l criyru". I{"; y;;-
parrerrr,rrr r,rcriaH{arotr{eto r.r3t{epe}ru.s BJIrflHilrr cilor{Tllor.pa{a n xouqe 1g60 r..
ocr, saryxaHI'Itr rroJrflpl'Isaropa OP 6nrna ycrauoBJrena crporo [epfieirArrly.rrnp-
rro lqeJrr[, 1,r sarr]rc[ n 1961^r. rrporrBr]oA[rJ]r,rcr, rryrcu rroBopora oanoi.i roouriu
?ul4-nlauusnr,r lra yro.rr /r5o. lJ.panr:u.rccxr, ,o.,rui,o ,ra.rrrru'" c lg'0t 

". n;;;;;;
a 3 r,rrrryT a tro JltrprrB aql{r,r cn o 6ogntr oT Ta rtrlx r.rcx a nren;.tii.

vr.rrr,r 1 (nonoxr.rrenbHbre npr,r orcqere or ocn HprrcraJrJra ADp rr p o r rr ts.racosor:i: crpetnr.r), Horopbre onpeAeJrnrorc.rr no rpopiuyrc (1.7)r,rnr.r (1.'a; ". .,a-
tucerl. curHaJroB 611 n 6-12, rroaBoJrrrror orrpe4elrfli yr.oJr o(, ttoropuri,i o6puryu,
II.IOCITOCTb IIOJI,flPI{BAIII{HCCY T OqII Oi,T N A P A JIJICJII, IO, I{TEI,I CAI{6]II
cocraBr,rrr, Hapry rratrpaBJrerrr4ii Io.n.npuaaqr.rr. Ilycrr, s',S, - IralpaBJrer.rne qe_
Jru erenrporpa$a ($ru. 2),..o6paeyroqert yroJr g c repnerrAr,ioyrrpon, OA x iy_
roqnor:i napaJrJrefl[ .BB. TaH nan ocr] roJr.spraaropa op conueulena c SS,(yror zu - - 45"), ro yroJr a, rtoropr,ri,i o6paeycr rrJrocnocrb rrorrrrpr.l3ar{r4r.r

(1.12)

Boogx yro.rr d, rlrelxAy

Tl" li" l'
Ix':
[x, :

-2a-f
-2a*
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OII 1 c cyroqHofi naparlrleirblo BB, 6y4er

d: X_ g,

IAe B - yro,rr Me?fiAy ocbro nprrcraJrJla r{ cyrouuoii trapaJIJIeJIr,Io:

p : 90"' (1r5. * q) : /r5o - g.

B_r=-Ii-*-.---s

(1.14)

(f,.{5)

f(apra noJrfl crporrrcfl rryrer{ locJreAotsareJ]b]Ioro cr(arJrrpoBaulr.n urr6paunoro
yqa.crxa 20-cat, ueolpalr(eHrrfl Co.unqa; rplr aroM I4crIoJIbByercn 7)-cnt, lrao6pa-
)rteHue, Ho?opoe crpor.rr ru4 6aruerrrroro corueqrroro reJIecxorla Ira al{paHe.

,[,r,a aroro Ha anparr uprrmpenJrtrercrl MI{JIJrHr{erpoBr(a, r'ol]rl3olrraJrLIrbIC .rrr..r-

Hr.rrr noropoi,i aapauee oprreHrr.rpoBalrrrr BAoJrb cyrovuoii napaJIJreJII.r.FEcrrr co.r-
EEIIHOE NflTIIO NOCTABI{Tb CIIEPBA ITHI4SY II
BareM r{aBepxy rqeJrr4 crremrporpar}a r{ orMe-
TI{T}, COOTBOTCTByIOII{O IIOJIOETOHI'I.fl I{a MI{JI-
JrI,lMeTpOBKe, TO Te[,I Cat{H]r,I IIa 3C}{U3e Onpe-
AeJrrrercrr [oJrorr{eH}re ulenn SS', rr yroJr q
onpeAe JLBoTC'T K aI{ H ar{.rI oH H Be pTr{rr a JI bl.rbr^{
ilu:umflrr, OA rqe;rlr SS'. B coorsercrBrrll c
nprrlr.frTbll{ IIpaBr4JroM srrar{oB yrJroB: ecJr],r
cenepuuii rtorreq u{eru,S c n p a B a or Rep-
rr.lnaJrr{ OA, ro yron g(0, a ecJrlrcJreBa, ro
rp)0. Ber ratrrlua q r{err.flercfl oro llHrr rto Arrro,
u o6r,rsno a6corrorua,s Berrrqurra (p uc upc-
nocxo;1ur 10".

B norrqe 1961 r. nrarnnrorpar{-r 6l"t;n
r{ecHoJrbIto IIepecTpoeH c qe.]rT,ro iirtTOI\raTr4-

r0:.rl, 2. It onpe,4erennro yrna B

.recnoi{ r{oMrreHcarlrrr orcseroB aa xo.ue6anurr rrpnocrr{ no /{r{criy Co;urtqa
Lr nB-Ba r.rgueneuufi npoRpaqnocru (cl,r. orrrrcal{r,re MeroAa Li arorl 'l'oi{e
crp. 209). 3ra uepecrpolina, a rrraBrrr,rrr o6paaou neo6xogr.ruocrr, cBatsiIrL
Br-rar{ cr4rEa.non 6-1 c cI{Ir{aJIol{ "rryuenorYr crtopocTl{ }ra npalo c I{eJIbIo ycTpa-
HeHr,rrr soaMontnofi HeoIrpeAeJrerlrrocrr{, rJacraBr{Jra rpoBecrr{ i}arl}{cI{ cIIi'rIa-
Jrou rroJrflprrsar{r4tr 61, u d_;z or 3n{rrccr,rorruoii .[r.{Hr'rrr ptyruoii Jra[,rrlbr, rloNic-
rqenuor? r{e}r{Ay rroJrrocaMrr "[a6oparopftoro ]\rarrrr{rq Irpr{ pal:lrrrunoir oplre}I-
rartrrlr4 ocu lV,S-uarrrr4Ta orr.rocureJrr,rro ocrr riprrcranra. Ha $r,rr. 3 rtprrBeIICrIa

t"oplrtnu0al)Hafl Banucb ortt"norrtHrrii u Anyx uo,'roir(ol.llfl* 7 I - II.TIAorulriu.

6 11 u 61,2 rrpr{ nepRor'r r4 BTolloNr rroilo}rterir'rflx ocn rlrarEura (o6oariaseHH rlr4rlr-
paun.I w II); TaM )He rrpi,rtseAeiro ornJroHeulro c]4rrra,ril IrpolIoJIbllolro no.irr t)i11
'ilpr{ tlartJlo}rerIr,ru ceRepr.roro Itonrla rrarrru'la n Lqe"rrir. Tart riart cI,II'rJa,IIIJ
6-t , -sin 21, 0..1,, * cos2y", ro 2y llal{Jlloqello B jrpel(errax ot 0 1o {-)iJo,

ir X - ot 0 71o 45", ec,tw o6a clrrlra.no 6_l t lr 0p2 rI o Jr o?-r{rrTc.TI E IrLr.
tr4e tllrr.3 c.ne4yet, s'1'o r rollolr{erri,rr.r,[ yro.n 1(orc.rlrraanrrii nporuB traco-
Bor"r crpeJrr{r,r) 6rrn < 45", [ooTolry currraJrbr ltrrr{By JrerrrLr AoJl}r{r.rbr carrrr:lTrr-
CrI IIOJIOIUITeJIbIIEIMI4; OIIHaItO Talt I{aIt OTItiIOFIeHI,Ie BtsepX IiJIII B}II13 F1()?HeT

6mrr, csssarro c rracrpoiinoii $aanr Marulrrol'pa(ra, ro Blran curHanoa 0 
t

cJTeAyeT oripeAeJItrTb I{3 cpaB]rcrr,1fl c oTnJIor.rer{r.{onr, cKa?r{etrI? ctrrna,ra 011

'r.ra ly'-uonspHocrrr lrJrr{ orr{Jror{cfilrcN{ rta;rlr6pono.uroro cr{rflana ;[vqeuoil clto-
pocrr,I rra Hparo. tr4a roit txe c[ltr.3 ru4no, arro rroJlo]r{lrreJrTrr,t},I Te crlrrra.ltrJT
I{oTOpLIC IOI{aSI'IBaIOT OTI{JIoHeHLIe, IIpoTtr4 I]OIIOJIO?I(uoe /y'-flO.nfip-
rroorrr. Tart nan ornJrorreHr{e 6 11 or /Y-uoJlnpuocrl{ Tanoe me (n ry rr(e crop(,rry
or ny.nn) , sro l,t cpr]rrraJr cnopocrr.r rra I4l-npae Connqa, To rroJlo]r{r{TeJrl)lrr,Ie
cI{IHaJIbI 6,;1 1I 6 I 2 Te, ItoTopble IIo}taBBrBaIoT oTRJIoHeIrrrc oT Iry.llfl B Ty iHe
cropouy, qro rr crrluaJr cnopocrr4 na -L,'-npae Connqa. 3ro upaor,rro cnpaRe,il-
JTITBo rrecMorptr Ha ror qro n ra6oparopul,I Mbr u3lrepfleM cr.rrrra"[ or Jrr.rflIr]I
usJryqer{?rfl, Tar{ HaH [pr,r IlepexoAe ]t JIr{rr}rr{ IlorJlorqeHus o6a 3r{aHa, Har{
cr,{rHaJToB 61,, 61r, ran u 611 ot 1y'-norapr{ocrrr, rrenflrorcfl rra o6parH6lc.
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(Dar. 3. It upaauny o[peAenerrrfl yrrra X

S 2. Bpanlenue n.[ocfiocrrr rro"rrrrpuaarlrrr{
B COJIIIEIIUf.IX MATHI{TIII,IX IIOJI'IX

Onpe4eleuutr aBrrMyra rrJrocr{ocrr.r rrorrrrprraaqrrur (yr.na 1) sanlrcar cyrqecr-
BeHrro r{e roJrblto or roro, Haxr.m{ o6pasonr r,r rtanafr rroJr.EprrBal{I{orrHatr orrrllna
r{0IIOJILSOBana. BOanr,rHaeT BOrIpoC: xaltoe oTrlortreHr.Ie uMeroT r,I3x{epeHl{.fl yIJIa
X rt oprlelrraql,rLrrrarlrr.rrnoro uon-n? B .Iactnocrr,r, BoaHtr{I{aer Botrpoc, HacnoJrb-
Ro I\{oIyT oTJII{II&rbCfl Apyr or Apyra n3]\{epeHllfl yIJIa X B p a 3 JI II rI H bI x
yq a cr K ax ctr e H T p a"rr b H o r,i Jr rrH rrrr. Ec.nr,r 4axte orBJreqr,c.fl
oT Bo3l\ro)fiIroro a${exra aHoMaJrbrroli 4r.rcuepcrru r{ Marr.rr{Tr{oro BpautreHtrfi
uJIocxocrl{ noJrfl prrBalIr{u, Ha BepoffTrroe cyrqecrBoBaur.re noropbrx 6rrno ynaaa-
no n [4], ro Boar{rrnaer cJreAyrotrIee coo6panrenl.re. gerr 6onrme none, renr 6orl-
ruc paclqerrJreHr{e, Ho uplt {lrxcnpoBaHHor,r paccrofir{rrr{ ule.reli t]ior:onrerpa r,rar-
IrllTorpaoa or r{el{Tpa JrtrF_:l1ltr, c pocroM a6conrornofi Haup.rr}KeHHocrrr rroJr.fl
B q,eJrr{ 6yAyr [orraAarb yqacrnlI JrrrHr,rr.r, orHocfirqr{ecfl K Bce 6oree r.r 6oree
r oB e p xrr o crrrErr\r crro.flr{ am,rocrliepr,r (nulr4y pocra xoa{{r.rqnenra no-
uloq,eHr.rfl H rrApy nr,rnr.rlr).

Itan nn4no I{B cxeMbl MoAyJrflI{rrrr [prrr ]4ar{epe}rr{.Ex rroJrflpr{Bar{rrrI ua dxrr. 4,
flpr{ cJra6ol,r uone (cryuaft A rta Snr. 1r) B rqerrr, [olaAaror yqacrxfl Jr]rur{rr, orHo-
c.flqrrecrrrpr{}repHono 4 n o l:t r{ roii xe(cnaxterr, cpe4nefi)rny6lr-
.rr e B arlrocdlepe HeBaBr{cr.rMo or cocro.rrr.rrr.rr troJrflpr.rBar{pur. B ro }fie Bper{fl rrpll
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crrJrbHoM troile (cJryr{aft B na tbrlr. z4 ra.ryqenr.re o;1uoit troJrrrpl{Bal{rrir } (upouyc-
naeMoenpu Saa,eLlZ) I{CxoAIIrtrpIrrtepHo L{B rex E{e cpeAIILtx cJIoeB) rolAa ItaH
trBllyneuue rloJlflpr{Bar{Irtt <- (uponycltaer{oe upm $aae 0) ucxo4lrr r{3 car{blx
tr e p r,r S e p u r,i n r,r x cJIoeB. flpra 4octarocuo Ma[o[{ paccroflIlllll rqeJrlt

{orortlerpa Al,o or qer-rrpa Jrr{[],rr{ crrJrrrFroe rroJle, BoBI'IrrIta}oU,ee Ha 6olLmoI"I
r,ny6r,iue, MolHeT BoBce ycI{oJIrBrI}Tt, ot na6.lrrcgenl{fl. BoJlee Toro, rpll lraJrotrl

Al,, {aaa ctrrrlaJla 611 clta{I{orIMe}r.flerctr sa 180" I'{ I'IBr{epeHI{a 1 rroryt 6r,rtr,
orun6o.rutr ua 90" (crr. nlrxe). tlelr 6o;rnrue a6coJrlorgarr Harlpfllr{ellHocrr, rIoJTrI

Bo Rceit ToJrqe am{oc{epbl, relr 6onr,rne ornocr{reJlbulri.i [pLrBHoc B Bcflrqnrlty
cr,rrrraJla ueplrrfepnft]Ibrx c,[oeB.

llocnonr,ny Berutluua I,i opllerrral{I{fl rIoJIfr Ha paa-
Hbrx ypoBHnx aruoc(lepll corr{qa r.iolryr 6r,rrr, p a a-
Jr rI s H br trf ],I, BeJIIIqIIHbr a3]rr{yTa rroJrtrpl'I3aru,1I'r

1 (a raxnre lrar{JroHa IIoJr.fl I{ Jry.ry apelllrn y) 6ygyr n
rralrrelr r{eToAe SaBI,IceTL o:r cpe4neir BeJII'lql4HLr a6co-
nrornoii Harrpflll{eHuocrl{ rlo,'Ifl II: rrpn 6 o .l r, rtr I4 x
iI uoryuaeuax urlt[oprlaqr,rfl o Iror]e 6y4er ornocnrr,-
c.n 6onr,luc Ii r e p n(l ep I,III, a upttrl a Jrr,Ix
II - v 6orree r,;r y 6 o n n nt c.trorlrl. Ilepexo4x rls
o6,uacrr,r 6onr,utoro 11 x o6tactl{l\r&Jloro 11, r,rr,r rloJry-
araell, crporo roBopfl, lrn(loplraqr,rlo o norc I{a p a il -

"rntro" "ny'6nHax -or rrorltr rra ncprdre- !::;1" H larlrcnr'Iocti'r

prr r* "*r r* 6orruri.ii *yOrrro. gto oro-O.in-fl i:- #iT,Yii1":,J,1#;1?,1*:f
flocurcfl r( cJryqaro crrJrr,Hbtx .[ltut,ri,i (rrana FI,, H0r. 4 ,roriio;, rriirlpfl]rierirrocri.r
r,r K.) , xota I{ [rItI o6r,r.ttrrrx trrrurlii ]I{oJIeBa (15250) rIorItI

arot ar[(lenr, HaI{ rlbr yBI,IAI'I1I, ]rllleeT ceprreBrloc SIIa- A - cry'raii craoolo rorfl,
qeEue. Ec,nu, Itpoille roro, llnleerctl I'{31're}IeI{I4e opaell- B - crv'rart clrJlb}Ioro rorrr

Tartrr4r{ troJIrr c uy6uuoIl (uauptruep, rroJre B ocI;IoB-

rroM rronepeqrroe Ha r;ry6inue Ln,crrirercl rlo,rlom rpoAoJrLrIbIt\,I r,'raRrlbttrI o6pa-

Borvrllanepr,r$eplrr,r), ron arrrtoc(lepeCo;nnqaBosIII'lKaera(lt}lertr Bpa-
UIeltI{fl IIJIoCH OCTu uOJItIpLISiIqIl[, I{oTopr,ri,i upi,rUOALlT Ii TOlIy, ttTO

troJIOHerIr{e I.IIOCnOCTT{ rroJlrrptrSaru4.[r Br,rxo/{flqefo l43fiyqellnfl rro]Ite? cI'{JIbIlo

oTJrlrqarLcfl or opI,reHTaI{ilLIttoJltt.lra toi'i l'Iy6I'IHe, r4e o6paayeTcfl Il oclloBgor{
r{BJr}rqs1y7". Ho laxte B oAnopoAHor)i (u cmr,rc.rte pacnpeAeJler{!}fl rIoJItr c r,ly6r'r-
rrofi) aruoc$epe cornrla, r{an orl,rclrerro r 14, 51, paan,uue.roriasaroJrei.il upcro-
l{Jreur1fl AJrrr AByx BBalrn{rro-opror.o}raJlbrl6lx ttore6anl,tli (criaxiell 1 xt II c IIJr-a

qrrcro rrorepeqrroro uo.nn) flptlBoAlrr u nepepacrrpeneJreHl,llo rorJIorllerl]'rrr l]llyr-
pI{ JIrrHl,tl{ I{ It OTr{[OHeIIr.rrc trOJIO]rtetrlrn I.rIocltoCTI,I rIoJItIpI,lSar(Irl1 oT IIaIIpaBJI0-

Hr.rfl fro.[fl, pa3r[qHotry tra paBrrblx paccrotr]r]rflx otr qeIITpa .rr'rlrlrii. Couracno
[5] aro orrrrirrrn rro]fier-Aocrrlratr 306. (B t1l aror arlcfent cI,IJIbIIo ne;looqenen.)

O4nario rrar,rJryrrmr,rx,r cnoco6olr npoBellxr{ cnpaBeAJI14BocrLt oltaBaHIIoro
trBrrJrocb 6r,r cncueplrMelrraJrbrroe l,{ccJrel{oIraur'Ie Bpatrletil4tr rIJIooliocrr'r rIoJIrI.-

pr4Bar{r.rr.r. C aroii qbrruut Jrero}r 1962 r. 6r,rnu npolreIJeAerIbr cepl'1ll 3anllcci'i Ila
Irnarur,rro.pa{e (n cxerue cnoxrcui,rn) [11 neiroropbtx rpynr corueqllrJx r]rIreII.
3to uoanonr,iro'naiiru BeJnrrr,rlry X r.rero/loxr $ I Ir[opuyla (1 '[3) 1: siiI]r'IcI'i cI{-

rrJaJroBr{arHllrorpa$udlrJ46t?JleJtaJrlICr,[pI{ d't.:}vd'2:-nl[(orc'retr'tna
nnrvr6e 714?u-t;,acr1n6u 6u.uu 2l3l-r u 280). Itporue oroii se.rrr,l-rlrHr,I npcAoraBJlfler
I{}lTe pe c ts e ;[ IttlLIrIa

. 'e / ,:'26' l/d''lb"'

- 11.11rrga se1tropa troilepeqrroro rto.rro6itlrrrrt, a ri\Itiltc BeJrllrtllIIa orll'rlaJra n.po--

lor*r-au ,ro.rrr'011 , rtoro[]arr rloryrrilcrcfl, ccJr.lt yorpa]IIITb nJIrIorItIIHy l/4x

,i po6nroru 
" 

oro4yr".opnor upy.nnoi,i irg.rr.npr4BaI(I,lrI - ItpMcra"rI.irori ADII
1l cxe l,re Dr;rrr,rTalrr,r-tr. Bo.ttl,rqtur.r,l Ctt.tlltl.ItOI] 6-1, rr 0 11 ilRTOll&Tr1!ecI{li I{c}l!IeHCilpO-

BaJrr,rcb 3A rr3r'rcfleflr{fr rrprtoc'r'rr riuri lo 4rroiiy Conlrrla, TaIt tr lt3-3tl rtolre6alr-uli

nposparrrrocrl,r tro cxerfe, cr(orrcrpyr4potauuoi.:t H. C. HnrtyJl]lllhlrl rl ort{canrloll
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(\u'. 5. Cxelra pacuo,r6nterrnn rqc:reii o'rnocr.r-
TeJrrrro nolrypa nuuuir ).5250

rrM B Hacrorrqelr Toxre, crp.209. Bo scex cryqa.flx satrucbrBaJrcf TaKrnB r{aJrrr6-
poBusHbrii crrrHa,r or cABl,lra rr,rH14tr rru l(paflx A[rcKa Co.lruqa B cxellc MoAyJrrITo-
pa .Epnocrrr, norAa trepeA fip-llcraJrJlor,r ADP crasurc.fr etr{e HacaAr(a r{3 troJlflpor{-
Aa rr trJracrnEr\a B I I 4 l, . ,(.ua oAHoIo ,r .l,ouo )fie yqnsrou Coruqa [por{BBoAr.rnoc];
no Tprr ceprll,r sarrr.rceii c]rrHaJroB 6_1 , rtax{floft r13 noTophrx cooTBeTcTByeT cBoe
paccrorrHrre uleru tloror{erpa or r(errrpa rrrrH[rr corJracHo cJleAyroqefi cxel\fe
IA l, ynaar,rraer rpaurrqbr qeJrr,r (n A, c.ra'ran or rleHrpa rvrurur) i:

Ar, A 47", A M,** ,: P' ar,
I 0,03-0,055 0,042 0,27-0,50 L,L
Il 0,055-0,079 0,067 0,50-0,72 1,75

1I1 0,079-0,10::i 0,091. 0,72-0,94 2,40

3arrern,rt, tlro Aucrrepcu.s y IIac lzi : 9,64 nn. Be1.ruqu1a u - napallerp,
noneaur,rii A,rrfl cpaBr{eHrrn c reoptrefi (A},r, :0,0375 A- uo.nnarr noJlyruI,rpr.l-
Ha). PacroirolrreHrre ari,rx ule,neii olrrrocurorir,Ho HoI{rypa HepacqcrrJIeI{Hoft

Jrr{Hlrr i, 5250 rrofiaaal{o Ha Slrr. 5.
Ux urr.rpnua B ABa paaa r\rerrbrue
o6rruug rrcrroJrbByex{ofi rrtr.rpr.rnr,r
(0,05 A) , a paccrorrHrrrr repexpril-
Baror (c aanacoru) ror yqacrolt
JrllHlrlr, notopr,rrl o6r,r.I}Io lrcrloJrb-
3yeTc.fl rrpr,r Sarllic.ax crrrrraJloB
6 11 n d1_.

Ha u6o,'r cc rroJl ua rr nocJreAola-
TeJrI,HOCTL aaUUCeli noryqeHa
i,raNrr,r AJIrr rpynlbr 77, rge rro rprl
cepr{rr aauucert [oryqeHr,r 17,78 u
19.I,\ 1962 r. I(axgaa ceprr.E
tsrtJIroqaJra n ce6n rpr.{ 3arrrlcrr cur'-
ilaJIOB 011 , 6-Lr, 012 IIa calIOnI{CeII
3lIfI-09, qro aaHrrlrarro onoJro
eaca DpcrreHrr. 17.IX 1962 c. uo-
r\lr.rMo rpex cepufi eanncefi 6r,ura
cAeJralra aarrrrcb rroJrt c o6uuuofi,
6olee urnpoHoii rqenrrro (IV ua
r[lrr. 5). O6pa6otrta Barl]lcr'r, cAe-
.rrarlrroii c o6rrsuor,l qeJrbro r{ co
r{orrflNrr,r I, II, III, ronaaarra,
qro r(apra co uleJrEro 11 upaxrlr-
rlcc.Hr,r Torrrro coBnaAaeT c xaptort,
troryqeHHofi npll o6brrrHorl, 6o-
ree nrrrpoHofi rqeJru, Heclrorp.fl

I.Ia paBJIrrtIr,re s .-{h so Bpel,reul{ troJrytrerr}rfl o6elrx rrapr. floarotry AJrfl
o6ulero ttpcAoTatsJrerlu.fl o l{aflpaRJrcrJlr.rrx ]r AJrrIHax rertropa roJrflprraarlllr{ MrJ
nplrBoAtrlr lra rlllr. 6 xaprr,r za 17 , 18, n 19.IX, rrorryrreHlrrre AJrn rqeJrn II. Bce
Haprbl rroJlyqolrbl nyrerr AotsoJrLr{o rtponorJr}rB(iii o6pa6ornr.r Bar]rlctr Ha JreHTax
c&r\rofrrrcl{cB (uerroropr,re o6pa6ornlr, rrarprrilrop 17 rt 19.IX nr,ruomreHbr B ABe
pyitu) . IJa riaprax (relr.rorparfuarecr{r{x) rr0 pL}}no rrcN,r arepea xa}KAbre 6" crpoar-
crI orpcllltl{ IlpfI[IErx, Ha[tJrorr noropr;rx n ropr,r3or,rraJIu otrpeAeJrflerctr yrJroM ct
(1 .13) (e orcqlrrr,rBaercrr rporr,rB.raconoii crpeJrr{r.r, o":0 - na roprrBoHraJrrr-
rroil upn,iroi.i - cyro.ruoir uapal.nc.un) , a AJrr,rHa orpetsr{a paBHa 01 (liacurra6
{Jrr{H6r 61 upr.rne4eu e Br.rAe orJlcsrra 10 *). Tarr }ne AJrfl rrarJrflAHocrr,r

* ll'i'cx c.rly,Itrrrx, HoI'i{a AJnIrta cJlrlnr{orvl BeJrr{Ka y r{orqa orpc3r{a, crilBlrrcrr rlrrrppa,
yrtir 3IJllalorrlit,,1 l(JIlItIy.
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trprrBeAeEr,r o6r,rsubre usoJrntTltt crrtHajra 611 (r.raoraycchr trpoAoJrbnoro uorr)
r4 coJrHeqrrbre rr.flTrra (aarurplrxonar{Hlre o6.rracru) , crpoexrapoBarrHr,re HaI{apry c uo}folltrbrc SCI(}I3OB, trOryqeEHrJX rro [porpa]r[re e]r{eAr{eBHhrx Bll-
Byarlbl{blx zalreperurft }IarHrITHLIx uoner?. flolre.reubl TaH}r{e rroJrffprrocrr.r rr Hatr-
pa?fieurrocrl{ rloJlerf , troJlyqenHr,re trp}r arrrx rrB}repeHr.r.sx.

Heclrotpa Ha oqe,b cJIoiItHyIo HaprHHy noJl.trplr'aql{rr, }ro)r{Ho BCe x{e orrre-
TI4Tb, qro ee o6qnfi xapamTep coxpaHrrerc.n oAlrrrartoBrJlr B TerreHtre arr{x rpex
,qHeft' B qacrr{ocrr{ y nr.{Aepa rpyntrbr (aauaA BcerAa crrpaBa, cenep nanepiy) .
o6paqaer Ha cedr{ BrrrrMaHr{e ro, qro trJrocnocru, noJrrrprrsarlurr y Jrr.rAepa rr y
cJreAylon{ero 3a r{rIM trflTHa tofi rxe rloJr.Eplrocrrr rrlreeT TeHAeHI{r{rc pacrroJrararb-
cfl BAOJIb paArrycoB' IrpoBeAeHEhIx I'I3 cepeAlIHhI rIflTHa, qTo xopomo Balrerr:ro
4gT{rrAepa 17 n 18.IX rr Broporo rflrxa -77 

u lgJX, a ranxre AJrrr xBocroBoro,.7.Ix, xortr uelelorctr Bai\IerHhle orr{Jrorrerrrr.E or EToro pacno;rorHenlra (4ra
J.rlr{^epa 19.I,Y rr Broporo r.srHa IB.IX). Bos,lro;-nno, ,ro ,rapra aa f g.iX
1962 r. HecRoJrr,Ho r.rcrialHeHa :ia cqer a$qru,rra npoenqlrrr. XBocrosoe rrrrHo,
cocro.firqee rr3 p.flAa MeJrr{r.rx aAep, AOBOJTTUO 6rrcrpo pacrraAaJrocb, rr rrbr ero
rroBeAeurre ue 6y4eu pacclrarprlBarb.

o6paqaerua ce6nBHrrNraHrrerar(E{esartroueur p e B 
^ 

o r o ,, o B o p o-r a rrJrocKocrl'I rloJrtrpI'IBal{nrr rrprr [epexoAe o:r o4uorrr roqnrr rroBepxHoc?lr ConH-
qa n 4pyloft (urr lrnreervr B_Bl.rAy [oBopor ru y"orr 40 90", Tar( naH [oBopor Ha
6o;rrulul yro"rr He ,roxrer 6urr o6r.rapyrxeu): uauplrlrep, 

'r7.rx 
ranorl 

";;;p;;ua6nro4aercrr B JrrrAepe r{a lopr{BoHra.rrn'/y' 7,2s u' BoBJre Beprrr,rrr, 1,0;
y xBocToBoro [trTHa - rla]-oprlsouraJrlls 0,35 BoBJre tscpTrrnarli$,5 r.{ B Heno-
ropElx Apyrtx roqltax; lB.IX peaRI,Ie, rroBoporhr rulocnocrr4 rrorrflp11aar{up1 y Jrtr-
Aepa Bcrpesarorcrr Ha loprrsoH:ra.utr /y' 0,5 y neprlrHanlr 1,25; ua roprr3olrranr,r
0,75 lr nep_ruxanu 2,0, BareM Ha nepr,rxa.,rax 0,5 r,r 1,0 rrex4y r.opr{BoHTaJrENrrr
N 1,25 a N 1,0; y nroporo rrflrHa Ba ro )r{e srlcrro a o6nacrsx (cnepna 

";;;;Ioprr3orrraJrrJ, Barer{ neg1u1t1.ur) 
-1ff 

0,2!; 2,75); (U; 2,75); (0; 5,5); y xBo_
croBoro - s o6nacrax (S 0,5; 5,5), (,S (j,TS; S,ZS) rr 4p. Oueur, pernniiioouo_
por trJrocHocrr{ rroJrrrpusar{rrr{ npoHcxoArrr B rruAepe 19.Ix s o6racrlr (1/ 0,75;
1,75) u B prrAe Apyrrlx yqacrxoB.

Tanne uosoporrr (ec.rru rlJrocHocrb troJrrrpr{Barlrrrr coBuaAaer o HarrpatsJreHrre}r
crl,loBblx .rutuuii) IIoH{rIo 6ruo 6nr cB.flBarr, c pacxoAlr}rocrbro cr{Jrotsbrx ruuuii ga
uexoropol,i Toqrtll - flApa u.ETr{a, oAHar{o }Iecra no4o6ur,rx rloBoporoB, r{art uo-
Ha3rilBaeT BHI'lNIaTeJrr)Hr,rfi upocuorp, tsoBce ue o6.aaarenbHo cB.flBarrhr c .EAparrl1r
rltrreH I{JrI.r }IecraNrI,I, rAe MoxrHo BauoAoaptrrr, pacxoArrNrocrb rroJrrr. Mr,r upr.6e-
JIII BLIUTe [prrrrepbr pesnlrx rroBopoToB, r(oTop6re cryrraroTc.fl ]re]r{Ay AByMrl TOar_
ITAI'IU, OTCTO.EqIINII,I APYI OT APYTA HA 

- 
5,,.3TO OArrA'IAET, q19 HAIIPABJIEHIIE

rroJrfrpr{3aqr.rr{ Nro}r{er 6r,rcrpo r,reH.sr},c.fi r{a orpeSr{e -5", r. e. rr o "rr fr p rr 3 a-
qIIfl IIIIEET AOBOJIbHO TOHI{Yrc CTPYK TYPY. BCE ErO 3ACTABJI'IET
sarroAo3pr,rrrr, qro uoqo6uaa roHna.s crpy{Typa prNreercfl He roJrbr(o B r{aprrlH-
uoi,iu.rrocirocrrr, Iro lrrr o r n y 6 u u e. floaionryo6paurucflH paccMorpeHlrrc
r{apr troJrrrpr,rBaru{lr, Ba_rrllcaHHr,rx Ha ((paBHrrx rny6rEnax), T. e. H CpaBHeEnmljlpj cglr:r1r I, II, III. Ha r[ur._7 B Br{Ae npr*epi ilprrBeAeua rar{afl r{apra Ba

19'Ix 1962 r., rAe rrailrepenn.s I ceprrlroru*nerrrro6,sur;r orpeBr{oM npiuofi,II - orpcerro*r c rtpy,t*orr rra riorruc, III - orpe,Koj\r c rouxoii no io,,qe.
Mrr nn4nivr, llo l_4 a .rr rr or rr.srerr, r.Ae troJrfl cou6ure, AJrrrHbr r,r HarrpaBJref{rrn
crpeJron I, II, III npanTaqecnlr oArrrranoBEr s 6olrr,ruuncrBe cJryrraeB;
n o6lact-u fl{o clJIb}IbrX uonefi n paiioue urrrerr BoBHr,rHaror cepbearrr,re p a B Jr r,r-q r 'g He roJlbKo B AJrI'IHe ' 

rro rr B II a rI p a B JI e E I,I u crpeJroli Ar.s o 4 u o iitr T o ii xr e rosxu rroBepxuocrr,r Connqa.
_ 

rfro Itacaercrr paarpltlu.E AJTIHEI, To aror a{Sertr BrroJrrre ecrecrBe}rHr,rit, n6o
a6conrornr,re BerurruHlr crrrHa,'roB 011 lr 612 AoJrlnHbI SaBl,roerb or rI o JI o ]fi e-
rr r{ rr IqeJreft rforouetpa BIr)"Ipu nlrunr.r.llooroMy ecJru orr.r cr.{rgaJr6r cB.rr3r,r-
Barb c netnqlruofi lotrepeqrroro r{arHrrrHoro rroJrfl, Itan 0To cAeJraHo n [1], ro
na,nlr6ponouHa.fl nptrBa.fr clrrHaJr - froJre H 1 cu,I.r,uo SaBrrcr,rr or uonoirie-
uttfi rr muplllrhr IqeJrrr, Hafiylo 6rr reoplrro o6paaonaur.rs nlrnufi 11orJrorqerl.rrr

1'E
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o r,rarl{rrruoM IIoJre r'rhl HrI 6pa;ra
B ocrroBy pacqera xarra6ponrul.
O4uano Bernquua yrJla He AoJr?n-
Ha Batsrrcerb or rar{rrx reopRfi r.i

Hr,rr{anrrlr o6paaou He cBfl3aHa c
rtanrr6ponrroit rr rre-ro4oiu onpeA('-
Jreurrrr Be.,rllslrHl{ IroJrtr. Ecnrr
ner arfr[exroB aHoMaJIr,noI:i 4uc-
nepcilrt, i\raI'IIrrTHofo Bl)aulcfl.ilfl
nJrocr{ocTrr tron.flpr.r3aqrlrr c rJry-
6unor:i lr ar[$enron craa rr rny6ltrcr
c a6co"lrrotgofi senlr.r-truolii uona,
oTrleqeHHbrx BbrrIIe, To BcJIuquHa x
o6.seaHa 6rrrr o4ruariosoii AJrrr
rrro6oro yqacrr{a cuenrpa"urnoii
",rr,rHr{r,r (rporre c]iarIKa na 90" y ca-
Iroro ee qeurpa), r. e. AJrrr olpe-
Ae.TreHr,rfl X coBeprxcnuo 6eapaa-
Jir.lqHo, naHoit y.racrolt Jrr.IHrrrr
IICTIOJILBOBaH IIpII I{3NIepeIII'IflX C

r'rarni,rrorpa$orr.
Mr,r nn4r,rlr, .iro pa3,rluqrre lra-

np a nneuur:i rrJrocHocrr{ no Jlfrpraa a-
qlrlr, Itai{ u oE(r{AaJlocb, BCTpesa-
erc.s B o6.nacrlt 6onr,mr,lx no.nefr,
rAe N,rolr{eT BcTynarb r r.rrpy o$-
([eHr paa;rnsufl rJry6uH. Paa.un-
alutr x AoBoirbrlo cyluecrBer-rrrbr 14.

AOCTIIIaIOT B OTAeJIbrrbrX CryqaAX
90", Hanpr{}{ep EJrtr rrrrrHa b
($r.. 8) rr rrexoropr,rx Apyt'r{x
I{ecr.

A;ra yqacrrrir Haprhr 17.IX
1962 r. Earrrr cAeJraH crarr.rcrr,rqe-
cxrir aHanrra opaulenlrrli. Ecnlr
cqrrTaTT, uoJro;lir rTeJIlrrrbrl\i Bpatn0*
Hr.{e nporuB .racoBoit crpeJlnrrr AJrrr
repexoAa or II cepr,urn I r,r or III
rro II, To rrolyrrarorcfl cJreAyrorqrre
cpeAHr{e (oo 10-15 c.uyuaaru)
SHar{eHr.r.E y1'.1IOB BpaqeHI'r.A:

II*I III-II

AJr.rr rrec*orrbnr.rx pa,pero, 
*, 

;il"rr"*::,'';" ecrr, Arr.n Haprbr 17.rx.
rlJrocHocrb noJr.Eprlt3arlr{rr B cpeAEerr [oBopaqrrBaercflrlporr4Bsaconoft
crpeJlnu trpraMepno na 36" uo lrepe trepexoAa or npbrJra H cepeArrue Jrltr.utu
tr ee qeErpanr,uoft qacrr[. flepexo4 or cepeAr.rrrbr rrr4Hr{r{ x flApy trpaRrr{qecHr.r se
cofipoBolr{Aacrc,E BparqeHr,rej\{; rry}rrrro, oAr{aHo, BaMerrdrb, qro BBr,rAy 6ilusocrw
I nonomenurr rr{eJrkr H r{eHTpy Jrvr:,tlr) r{BMeper{rlrr X BAecb He HaAerr(Hr,r - trptr
cEJIbHoM IroJre BoBl\{oxtxo r{BMeuerrr4e BrraKoB cnrHaJroB Ha o6parnr,re ra onru6xa
B X Ha 90" (cnr. nraxe). Ho cpe4lr or,qeJrbrrbrx auaseuufi BcrpeqarorcflyrJrr.r

-90" z +85", ?aH qro rrpr4Begenr{oe Buaqenr4e 36o,3 mnrerc.s rr4mb Her{oro-
p6rM xapaxreprrbrr\( 4na 6our,urofi o6nacrr,r. ,{na 4pyrofi o6nactn (paspea
N 0,25) Mbr troflyqaelr, Earrpr{Mep, cpeAr{ee -37",5 s o6flacru Broporo u.flr]ra,
T. e. uMerorc.fi cpaBur4TeJrbno 6onr,rutte o6nacrr trpeuMyrqecrBenno
((II p a B o I o)) II (( JI e B O r o)) B p a lq e II Irt.fl UJI0CK0CTU trOJlflpl,Isaqutr.

140
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,[,la 6oree roHHoro paccMorpcrilln as{exra BpaIqeHIIfI MbI BOCtrpoIIBB0AUM

Qrumr, AJr.a JIrrAepa rpynrlbl 77) rlapr^m qolrl{pl43aIilII{. noc"IleAoBareJrbno AJrfl

tpex 4uefi ra*rf uanepeu,ii - 77,-18 u 19.IX (Sur. B). Ha a,nx I{aprax IrpI{-

BoAfrcrr paAr{ npocToThr rr HarJrr{Arrocrrr TOJrbno crpeJIIt}I AJItr Cepnlr III
(rtDuno ilr.t1yrli, ueprourln) ll ocpl,lII II (ueprotrttl c-'roqxoii rra ttou4e); crpeJIHa

gr! 
""p* 

I o6'rno MaJIo orJlltqalorc.fl ot cepuu II, r'r' ItpoMe rol'o' qe'lL r
or"rru 6rrur,u K qerrrpy Jrr{[r{lr. o6paulaer sa ce6n BHIl]IaI{I{e r o H H a fI

cTpyItTypafBJIeHI{flBpallleHll,g-SIIaKBpaIqeHu,II{HoIAaI{o}HeTI,I3-
Melrr{rbcfl Ha trporfl}Her'rlru 5", uaupr{rlep-' BoBJIe trApa c.(n-99nelY u Iory or lle-

ro) sa r"" ynuro*rrt.'rn"nui or rl4pa d x n4py e sa IB'IX rI B pflAe Apyrllx
cJlyqaeB.

Eloannxaer, oAHafto, cJreAyrorqee coMIleHLIe B peaJIblloorr',r a$frexra. Iloc-

KOJTLKy satrrrcb oAuot cepr{r.r orcrort uo, Bpex{eH}I oT 3aIIIICI{ 4pyroli B CpeAI.Ie}I

ua th, ue .flBJIrreTCrI .rrlr ua6lm4aemr,rit e{{enT CJIeACTnuerI I{BlIeIleHI{fl IIOJIOXS-

Hlrs trJIocI{ocTIIIIOJIflpI'ISaIII{I4 C O B p eIu en eu? (Danrn'reOrtllOHOoAIIHaIto-

uo n nlo6onr *tecre nourypa Jrllglru, HO, trocKoJIE,Hy 3atrtrc_r, B paSIrbIX ero Toq-

r(ax HeOAIISBpeMeHIIafI,- ira6;lrOAaelrrri'i o$$eXT [{O}I{ST 6r't'rt' cnflaaH IIpocTo

o Bp0I\IeI{}IbII\II'1 rrSl{elleEl{frrrl'I troJIfl"l'o' tITo rlt3r{erreHH'tr troJIo}Ite]Il4's IrJIocr{ocrll

IroJIfpr.lSal{r{11 CO BpeMeHeNI BO3MO)I1HLI, CJIeAyeT I43 MHOTosI',IcJIeIIHbIX aanuceft

;;;;'p;;;q"rn, o"oduono B aI(rrIBEr,Ix rpyntrax ull9t:{PT,ep ranofi rpyrtrbr-

"py"i" +0, rtaprbl IroJrflpllsal{ulr notopofi za 22'VI 1962 r' rpI4BeAeHI;I Ha

+rt. S. 3gecr, ,r'orrprrruqrfl l{sMeprrrlacr' c o6r'rsnoii qe;rr'rc IV; va Haprax roq-

nofi uocepeAurre orr{eyeHrn cTpeJrrrrr Arr.E Tex roqelt, lAe ua6,;rrcAaeTcfl saMeTHOe

BpaqeHLIe no cpaBHelr[rc c nI]cALrAyIrIeii rtaprofi' Mrr lrqqr'ru, qro B orJleJr]'Hblx

yqacrnax ,purr1arrr", qo"rr"urq"e 90", trpollcxoAl{T 3a Bperla -21'' llpasAa'
B ATOI\I C"rIyqae BO BpeIlfI I{SNIepeHI'Ifl ItapTLI 6 sOaHnrtna CIIJIbIIafl BCIIbIItrI{a

(6arna 2) ,"notopan co11poBolr(AaJracb r{cnJIIoqrrreJIBI.Io SI{JIbttoii nepecrpoiinofi

iroo". Ho rerr u-e rrrerree peaJrbHarr Bo3nro?nHocrr, 6r,rcrpr,tx tlalreuennii yl'Jra X

rle ocraBJrtlet couneur'rfi.
,[,rn nr,racnelrr4rr BOrIpOOa, He .EBJr.ArOTC.fr Jrrr l.Il]NIer{errr4tt x c pacorotlH.lcN{

OT IIeIlTpa JIIIELIII IIOAO6I{bIMU BpeMeIlHbIl\IlI IIBMSHSIM;IL'III' paCCIIOTpIIN{-BIIOB['

6olee Brrr.rN{aTeJrbr{o HapThr rroJr.sprlsarlrrlr B O6lracrn ,rr4epa ua sur. B' [O-
IIyCTIII{, aITo upl[ o,,pexo71e oT trdeJIlI /1 rt q,enrr III yefiCInnTeJlbIlo c TeqeFII,IeM

BpeMeHr{ }rerr.Eercrr IIoJIOHieHI{e IIJIOCI(OCTII noJlfipl',IsaqI',IY^x, 11 pacc}IoTpl',I}4'

c1alne1t, ee rroJrolr{egr{e BosJre urrTHa C sarprr Ar{fl - 77,lB lr 19-e, Mrt nlI4nrr,

Harrpr{Nrep, qTo cpasy H ceBepy or c 
^17.IX 

sgaIt Bpatqegurl IIOJIO}I{t',trellnr'rfr,

orr ona3brBaerc.r, uo.,rorxrrreJrlHbrn n 1B n 19.IX, rrpl{qell Befll'lquua yrJl^a Me}nAy

;;;;;.;;rr;rr .lI u III sa 17 u LB-e rpa*ruqec1l{ oAlra rl ra }ne, no-l9-ro ator
yroJr BOspacraer, xor.8 Brlan RpaqelIr{.fl ocraercrr reNt }Ite caMbll\[' Itpaflue ne-
""oporrrro,q.ro6r,rnalHAr,rfi pa3 npu Ha6JIroAeHurIxD-?TI{ Tpl{ AHfi IIB}IeHeHI',Ifl CO

BpetrCHeII IIIJIIII B OAI-IOM lr TOM )I{e HaIIpaBJIeUlUt. BOlee TOrO' OIia3bIBaeTCfl,

arro rre roJrr,r(o H ceBepy or c, Iro r.r BeBAe B HetrocpeAcrgeHl{ol]r 6nuaocrr'r H tr.flT-

I{yCSaBceDTIITpIIAII,EcoxpaH'IeTCflIIpIlMepHooAIIalITa}I{ecIITyaIU{.gcBpa-
trIellrroNr, nan 3To ]rr{Ar{o r,ra sr,rr. 10, r71e o6nactr, u.sTIIa C [peAcTaBJreI]a oT-

/{eJrbgo Hc roJlf,no fi ceBepy oT c, fro tr rt rory s Iol'o-Bocror(y oTIrero. B qenolr,

no rpai.lgeii 1repe AJrfI Tpex Toge1, NIbI 1{}Ieei\l cB1IAeTeJIbCTBa TOI'O' qTO I{e

TOJrbHo 3 rr a H' HO Aallte B e JI lItI ulI a B p aLI{e H I4tr rI JI O C lt o cTlI
tr o Jr f p lI 3 aII u I'I C O X p a rI -fI e T C fl n p r{}i 9-P rLO O A r{r1 a H O-

B o ri B reqeHr{e rpex A}rer-r lriuepeullii - 17,18 u 19.IX. Beponrnoctrr roro,

uro ClyuailrnO nalx4rut pa3 IIpu ua6,tro4eunflx B arII AI{I{ Be11rop noJIfIpI{saUnII

pacloJraraJrcrr, a saTej\{ noBopaqr,rBaJIC.E npl{MepHo o[I{H&}totsIJM O6paaonr

upan,rr,ruccr(r,1, paBrra riyJrrg. IloaroLry B AaHI{O1\I C1yqae lIbI 1INI9g}I HSCONI}ISH-

Lroo AoxaSaTeJIbcTBo flaJlflI{Ufl l]palqc}Il;ifl uJIOCXOCTII noJLIpLBaUIIU no l\repc

yAarrel{llfr oT r{eHrpa JII{HI{I'I.

ognamo lroE{rlo B npuEqrrlle i]aflol{o3plIrl, qro raHoii o{{exr MoE{er 6bIrll

cBflBaH C HaI(Oi,i-JII{6O cr.rcreuar1rseoxoii orun6roir B I{BMepeHl{fix, 3aBl{cfltr1el'I

or rroJrolr(eflr,Ifl rrleJrr{, Ho eclu IonycTr{rr, Tar(yro B0BMO}r{HOCTI,, rO UO4O6nr,rii
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s{$exr JreBotsr.rHroBoro Bparqe}rufl AoJi?r{eH 6uua6rrc4arbcrr AJr.E r rc 6 o'fi o6.ra-
crtrr, a Ee roJrr,Ko 71.nx o6.nacrr.{ Bor(pyr rrrrrrra c. Mex4y rerr H[rlero nogo6-
rror'o Ec rra6nrogaercrr, rr, uatrpr{}{ep, [x[ rrffTHa a (craorpu ry ]r{e 6nr. i0),
Bpaqenue cytrlecrBeHHnl,r o6paaou r,raMer{fler He roJrrno cBolo BeJrIlqI{Ey, Ho u
cnoii snan: Earpr{Mep, rrpr{ nepexo4e or 17-ro x 18-uy H BanaAy (uanpano) or
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arlull r a*ru srort

o. -l0h l3m; a- nh 0?In, s*t4h 00m. Bpemn MocroBcHoe. IUrpuxoBofi rrrHr,rci,i
oTMeqcHa IryIeB afr Jr!rEr{.E IIpoEoJrr,Eoro rloJrfi

IIflTlta SHaH Bparq,eHl4.fl r43MeEfiercfl Ha nporlrBotroJro)fiHuft, K rory Bpaq0Eue
r4crresaer, a Brryrpr{ caMoro trqpa a oHo coxpaH.frer sHar(. Eq,e 6o,ree peBRUe,
r4BMerreHr,rfl BrrnHbr rrpr{ [epexo4e or 1B-ro x 19-uy: BparrleEr,re lg.Ix BeBAe
rroqrr{ orcyrcrByer, r(poMe pafioua ft ceBepo-Bocrony or a, rAe oEo coxpa-
rrfiercfl troqrr{ 6ea uar{enenraft ua upor.rr}r{eullrr scex :rpex 4uerZ.

Yro6rr oxoHqareJrbuo ycrpaHurb coMgeHrl.fi, cB.EBaEEBre c HeoAIroBpeMeH-

T.o^I{-93n{c^ryo rlptr pa3l{brx paccro-sHl4.Ex or I{elrrpa [rrr1vIt4, MbI HeAaBr{o,
(12.rrr 1963 r.) npor4BBeJrr{ Barrucb ctrrgaJroB 61r ; 6_12 AJr.rr oAHoro purp"ru,
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IpyIIm,r 14 uo c"ne4yrcrqeii cxeMe: cIIepBa 6rrcrpo oAr{HBa ApyruM Batrr4cbrBaercfl
cr.{rHaJr 611 rrpn rpex floJro]fierrnEx ueJrr4 1, II, III r{ sareM (rr.n Hou:rnorn)cr.{rHaJr 61, nprl rpex [oJro]fierrnxx rqeJrrr 1, II, III r{ BareM (4rx Hourpora)
BH0Bb B IIIeJIIT l.3areru BarII4cbIBaercrr rrDrr rex H{e rroJroH{eHr,rrlx merer? cr,rrna.irBHoBb B lqeJIIr l.3areru BarII4cbIBaercrr flprr rex H{e rroJroH{eHr,rrlx qerer? clrrna;n
0 

1 ,. IepexoA or oAHori ulenu
x 4pyroit Baur{Maer Ee 6oJree
5'" (paapea 4nn rtant4oi,i rqe.nr,r
Barrr{cbrBaJrcrr or 3 4o 5 paa).
Ilortopenrae uepnoii aauucu 0 1 ,
n 0 ', roxaaaJro xopoxryrc noc-
npolrBBoAr4MocTb, qTo AoIIoJI-
Hr.rTeJrLHO yCTpaHfJro coM-
HEHI,I'{ B BOSMO}I{HbIX I{3ME.
HeHr{nx co Bpe}reHeM. rlro Ha-
caeTc.fr nepexoAa oT 3anl4cefi
ceprrE cr.ru{aJra 6_1, n 012, To
3I{eCr, }rHrepBaJr BpeMeHr.r He
rrrpaer cyrqecrneunoi.i poJJr.{,
TAH I{ AH B O3T{ O}I{HOE I,IBMEIIEHIIE
noJrfrpr4saqr4r4 co BpeMeHeM
rrpr,rBeAeT ToJrr,Ho n ApyrrrM
III,{CJIEHHI,]tr,I SHASEHI{,gM YI'JIOB,
rre rIoBJrI{rIB IIpI,r aTOM Ha X O A
ee q paccro_frrruer{or
ueHTpa Jrr{HI4rl, eCrr,r taxonofi
r4r,reercfl. FIa Slrr. 11 npe4cran*
JreHO pacllpeAeJreHr.le Ber{ropoB
troJlflpl,IBarllrn !\Jrfr.f (uoocrofi 

roaspr.rgarlrrr.r AJrfforpeaox), iI (orpesox'" 'r* Sfl;#;*BiT'#T,'frT#i!'i, ,, 17,18 u te.noft) u III cepvu (orpeaox c lx {doz r.
xpyrxxolr) 

-BAoJIr' 
lrs6parruoro rreprosna c roqfiort orHocr4rcn .ro Ir cepuu, 6eB rorrfiu -paBpeBa. Mrr eu4nu, qro Ha- ft rrl cepurr

rrp aB Jreur,r.fl noJrfl pr4a arlru (n a a-
na4uofi qacrr{ paBpe3a, cnpana) xopolxo coBrraAaror, xor.E r/r uoHaBbrBaror
He6orr,iloe orpr.rrlareJrr,Hoe (nepexog or III x II n 1uo sacosofi crpenne)
Bpatqeurre, Ho BareM Melr(Ay orMerxaMrr 4 a 5 fiporrcxoAl{T I(BMeHeHrre Brra-

{q r4 to-ryacraur{e Bparqenrr.fl MerfiAy I a II cepuelt, xor:a BpatrtreErre Me?fiAy
Ir v rII coxpaH.flercfl trprrMepgo reM x(e. vior, I-II Ai,ree trocrerreHHo
BoBpacraer n AocrlrraeT -90' Melr(Ay roqr(aMtr 6 u 7. Becn oror paapea 6nr.n
cAeJraH vepe-a ne6oJrbrrroe [flrEo, aoropoe saErlMaJroyqacroK trprrMepEo Me)l(-
gyrounaun2u 5.

rDr'rr. 11. tr4sMcfleune Bpa]qeulrfl lrJrocltocrrr rroJrrrplBaqurr rJAoJrr, paBpe3a cnonolluorl
lr'1rynnr,r 12. lll I UtiJ 1..

rlo3rc FApa! Jrlluull - lpoctotl orllcaolt, B cepcArrrrc Jrr'rrrnrr - o1,pe3or{ c rovrroii, B I{pbrJre
JrtilUltt - orpc3or( c Hpylt{HoM;j

- 'raxlr' o6paaou, MrJ npr.rxoAuM r{ BbrBoAy o Harrqr4r{ HecoMHerruoro a $-S e n t a B p aqc rrrl.s rr.7r o cH o cr]1 rr oJr rr p rr B arI r{r.r c Jr a cCT Ofl HI,1 ET,I OT II E IIT P A I\{AIHI,{THO-IIYBCTI]I4TEUTUOfiJI IIHI,IU.
flgnenr're IroBopora rIJIoc*oc'.I noJr.rrpr{Barlrrrd npr{ yBer,,qc]Huu paccrorr-

trI{-tr OT I{eHTpa Jrr4Hr{r,r Mo}r{er 6rrrr cnaaauo c s{{exronr aH oilr a n r. u o ii
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A tr c tr e p c rr u. Ho B oAuopoAflou (lo uy6uue) IIarHtrrIIoM rlone Bpaq,entre
He Molr{er trpeBocxoAr.{rr 30o, Har{oJregyerlra [5]. floaroltyua6.nro4aelnr,riinauu
a$frext cropee cB.EBaH c HeoAllopoAuocrr,Io IIoJr.s ro rry6rrlre. Olruqecxa.s
ToJrtrIa B qacrorax HenpeprJBlroro cncnTpa r{a AaHEo}I paccrorlFll'lpl A l, ot qent-
pa r\rarHurflo-pacqetrJleHl1oii fluI1utl ecrl *

cos Y

i ral,r - 'o11- lj'3!E
r(T) 1,soA)! '

(2.1)

rAe T - yroJr HaHJrona (oguopo4uoro) MarHrrrrloro rIoJIrT It Beprrrl{aJIrI, BeJIIT-

qtrtra
/tl f /i,q(r):rlo 2 ,

1.

rAe flo :': =- cousL (4:ra MoAerrpr Mlrlna - 3714unrrona) , u ne;tltuuua ps -' /to

rrogrorrHgaf BaHoHa IIorelIHeHl,LE (clt. [6 1, r4e po ra6ylltpclnano, r'a6n. 25) .

(2.{) cupaneAJIrrBo l\rrtt 0tr -iE =- 1, rAe AIr, - pacqcr'rleHrle B N{arHI'Ir-

EoMrrofle.IIpuAhn:0,03T5AatoycJIoBlIeoBlraqacT,rlroro"Ic-703ec
(gna 1,5250 AI,:3,68 .10-.5 H). f{ra 4nyxBerrrrqrrH tln .., 3; 20 n ut'rrnecne-

4yrouleii ta6rnqne rrpu]tel(erllr llHaqeH]r.E t(a) , r4e

(2.2)

(2.3)al",, ff.1.1;1,75;2.40
Anrr Harrl{x r'raueperurir I, II w III ceptit coorllcrcrBeHrlo:

0,0
0,6
1,2
1,8.),

1.,2

0 ,97
1,0
2,1
8,3

0,7lt
0,71
0,87
)o
7,t

0,36
o,/to
0, 6i)

t,lfi
6,13

0,13
0, t3
0,13
0,23
0, 98

0,08
0 ,08
0,10
0,23
0,91t

0,05
0,05
0, 08
0,17
0, 57

,[,rs cra6rrx .rlrrslrfi BeJrrrqnEa no nop.flAr(a I, g.I.n cI{rILHIix-50; oqenllM !6
fi, f ts-iSO. ,[,;ra rrao4enu Mnrni - S44uurroHa B E/{pe rrI'IHTII{ 4o } 1, r{ ocra-

roquar{ rlrrreHclrBr{ocrr (cu. [6 I).

,'": #(tni'"'u) {='''- ll+lrcosg 7 !u

lpr.r cos0:1 s rleHrpe AIrcHa, raet'c:0,40, gttn-'tu 5250 uolyuuna (po :2'L5)
no:5,4, Bepoaruo, BeJI[qI{Ha q0 JIe)I{I{r Merx4y3 u 20; aro oBgaqaeT' qTo otr-

rr.rqec*arr roJlrua r,pri rr.pt*o4. ot rq.r, I Yo Ii u III .,aweuflerc-fl B 8-9 pae'

IIo lro4elu conuecuorl artroc{epr,r 3rOl\,ry IIsMeIleuI{rc CoorBercrByer tr3}IeEe-

;r;-;;;i;toit ,ry6ro, ,rop"at u 100 n'u', r ' e' ilop,lAr{a rorrtr+{Er'r o6paqarcrqe-

1.O CJrOrr. o4UaHO AJr.fr lr_frTtra rar{oe BoSpacTarIrle 't Mo}fieT cooTBeTCTBOBaTI)

cyllr,ecrBeElro 6o;rnureuy I{sMeHcHrrro rny6uur'r; Earrp'lIMep, corJracEo MoAeJru

-nrrop o6naan f!. I:I, P. aunoBol(olly, rtor:opuli [peAocraBlIJI rraM B pactropfirrterlrle

CBOI,I BbITIIICJIEII{fI BEJIIIqIIltIJ f.
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[7]ruxa;ra rny6r,ru n .-10 pae 6olsrre, r. e. 6y4et -1000 ft.,u, rrro 6o.uee nepo-
.atuo. 3ro oBuaqaer, uro ua6rro4aeur,rii a$Sexr Bparr{eHlrx cB.fiBaH c HeoAHo-
poAHocr.sMr,r nonx (r cMrJcJre BeJrlrqrrHr,r r{ HarrpaBJrerurx) ua xapaxrepnofi
AJrr{He -L03 n"u, (a uonter 6r,rrs, u 6onsureii). Tartr.ru o6pasonr, rrepexoAy BAoJrr,
KoHTypa or 1 n 111 y.ractxy coorBercrByer BrroJrne orr{yrnMoe r,raMeHerrr{e He
ToJrr,Ho ouraqecHorYi ToJrrr{[, no lr nr.ruefiHoii rly6uurr,

fr
!00 "

BO

t'tJ

qtl

ZO

0

-20

- q{l

- t;u

-80
t

@ur. 12, Teopetltuecxrafi e${eHt Bpan{eHl,rff rrJroc(ocrr4 rroJr.fiprraaqrrr.r AJrE AByx nroge.neft
cripcrlctrr'rn no",r eii

trilurepecrro oueHr,rrr, u oeuoxurrii a${exr BparqeHr,rrr, B osur,rrrarolqri.i r pe-
lryJIIJTare peBr{olo rr:}\reHeirrrfl opr{€rrT&I{}r}i noJrrr c rny6lrHoi.i, cHa}ltcr{, or AByx
cJrocB c oAHopoAHr,rrr (lro ae"rr,r.u,rHe r{ HarpaBJreHr,rro) rorcN{ p a B ,rr r,r .r H o r,i

opuelrral{Iru r,I Harp.s}Her}rocrr,r. IJo4o6uan oqeuHa cAeJiaHa rro Harreii u1tocr,6e
A. H. Pa.rxoscrum{ c rrolloulLro paspa6oraHHoi;i }rM reoprrr{ [5]. {J]nr. 72 soc-
rlpoi,IsBoArlr r,Ie [B] yroJr lloilolrota B h[eH{/Iy rrJroc}rocrr,ro noJrflpuBarlr,rr,r (rrperr-
n{yrqecTBeI{Hr,rx Ho,te6anr,iii), r,ramcpcuurtir 1\{arr.rr,rrorpadronr ornocr,rreJrLl]ro r{a-

[paB.rIOHIrirIIolIopeaIHo]toIIoJIflBBaBI,Ict'lMocTIroTBCJII,IqIIHIir--al-
L)"tL

Ar.,
rIpII ?'77 ': AIr) == 1 , 'Iro coorBcrcrByer rIo;[ro -10s ec rt us - 2, IIole 2000 ec

(c,uy.rali 6). Bnr.rno.rreHi.lfl cleJrarrr,r, cqr,rrafl /(Jrrr Beplxgero c"rrorr rl0Tr :c3. J3 rreplou
cJryrrae ((ir,rr. 12,4) na rrory6eotorre.rur,rir oroii rr.r,ray c rrpoAoJrr]r{r;rnr uorer,r /1,
H&H.II&Ar,rB&erctl cr{apyHtlr c"uor:i rioHe.trroi.i ToJrrqu c roireller.Il.rillt no;relr 1/,;
Bo BTopoM rra uo.rry6eclior.lc"rnr,rli c;roii rtnnry c [orepeq]urni rIoJrcM -1t1, rratt;ia;1r,r-
Baercrr cualry?r{rr Honu'lubrii orroii c npoAoJrrrr{sri\{ rrofler[ 1/, ({lrr. 12,6).llvan-
Trrpua.rr JrLIUr,I.a - ylo.il l.[JIoc](ocrrl no"[,.r1]I,IBailrrr,r, irEr{ellerrnr,rii uarlrnrorpa-
Qolr n npeHe6pe)fieunr.r a$t!cxtoM Bparqcurtfl, crr.irorrEarr - c yrrcroN{ ilparqo-
Hr,r.Fr. ]lopr,rBouraJrirHrJe ticprorrxr{ iloltaaTrTnalor yqacrnr,r xoHrylla (n e4uuuqax
a), aaxna.reHnr;re rqc"rlt{un I,II v III.ltt4r,r nn4riu, vto nr,r6panHrrre Har{lr rr1eJrrr

JreE{aT [paHT[qecHr{ B r{ e C }i a at H a IIoBopoTa [Jroc(ocT].I IroJrtrpl,ISar{trr,Lr3-
Ba nepexo/{a or rroJrrr}li{Bal{rrr.{ 6 K ollrorona.nr,noit noJr.EprrBarlrru fi, B6rliBn
qerrrjra Jrr.rui,rr{ (paauocrl I,II{TeIrcIlIrHocreri 1o - 1^-, onpei{cJrfrIorrla-rr cr4r}laJl
0r,Meu-rreirBrraxr{pr,I a == 0,8).3r:r,rrpa$r.ttr,I EonaBrrrBaror, qt6 r.rBMe}rcH j,rir
HarrpaBJreHI{.fl rroJI-a c rJIv6r,ruoii L{o]ryr BLrBilarb orretrtrr
c r,r Jr r, n r,r r'i c$tfenr BpalqeHlr.n riJIocHocrI,I rroJrrrpr,raartr[r,r BAoJrr, r(oHT\rpa,
/loxoArrrr{r{ri Ao 90o, qro Samrr,rqecnlr r,r Ha6rioAaorcfl B p}rAe crysaeB s o6,{acru

10 I4ru. I{pbrM0r{oii o6ocpuaroptttr r. XXXI 145
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cuJltHbrx lroJlerl. OguonpelreuHo aro oanaqaer, qro r.ruTeptrperalllrfl yrJra X
I{ AJrI{}rbr Bexropa 7fO--i, a 6i, r(am aBI,IMyra r{ Mepr,r Beiluqrlgr,r fionepeqHoro
MarHrrruoro nonr (raH Dro AeJraercn n pa6orax [1, 3, 9j), roo6rqe roBop.rr, He-
rrpaBr.rJrr,Ha rr Molr{er rrprrBecrlr r( cepr,eBHbrn orrn6xalr B Br{BoAax o xapaxrepe
Marrrrrrlrbrx noJrefi ua Connqe. B o6;nacrlr cna6r,rx nolerl, BAaJrrr or rr-ErreH, rro-
4o6nax rrr{reprrperaqlra 6oree lrJr}r MeHee otrpaBAaHa, rrocnoJrbr(y, Haft npaBrr-
Jro, ratr{ ne na6rro,qaerca aSSerra BpaqeHr.rfl.

$ 3. 3$$exrr,r <Herlrarlruruoii>> flo.rrrrl]r,rsarlr{rr,
BoSrlrrnaroulue rrpu prSuepeHrlrrx n{aIHIrTHr,rx nolert

tr4auepeuua rIoJIflpuBaI{r4rI B Marr{r,rrHo-qyBcrBr,rrerr,nor,l Jrr,rHrrrr rpe6yror
AoBoJrLEo roqlroli I{ EaAe}firroii xolruencal{rrr,r r{ H c r p y r{ e H r a n r, n o ft
tto,lt.apuBaqltll, qro Aocrl,Iraercfl rryreM Ear{JroHa rrJrocHonapa;rne.nr,noli rlJracrrrH-
HlI, ycrauonteuuofi rrepeA troJrflptraarllrouuoli orrlrnofi (l/a A,-nnacrrrHnrr,
nprrcraJrJr ADP u no;rapor.r4). 3ra nounencaqr{.a nporrBBoArrrcn mt6o B MarHr,rr-
Eo-rlyBcrBr,rrerrsoii JrlrHr{I{, Ho B Totr Mecre CoilHr{a, rAe BaBeAoMo Her Marrlrrr-
HErx rroJleil, nu6o, uro Jryqllre, rryrelr ycraHoBnrr Ha rqeJru MarHrrTorpa{a yuacr-
Ka HelpepriBHoro cleHTpa r,r noBopoTa rrJracTr4Hnr{ Ao Tex rop, noHa He rroJry-
uaerc.fi uynenofi cl{rlra.Jr 61. IIpu o4noft r,ra rar{r4x rrl]oqenyp nanu 6rrno ea}re-
qeuo, qro ecJrl4 cltoMrreucr{poBarb s o6racru HerrpepbrBHoro crrexTpa LrHcrllyNreH-
TaJrbl{yrc rroJr.Epr{3allr{ro Ao r{yJr.fr yr{eHrp a ArrcK a, ToyHpa.s Bce }r{e
ocraerc.fl crlrHaJr, orrrn.rurrit or HyJr.fl, lr o6patuo; [ptr xoporuert xolrneucaqr.rr,r
trOJI.fIpIlSaqI{U y Kpafl B I{eHTpe BoBHI4Haer cIltrHaJI, ornr,rsubrrt OT Hyrrrr. IlepnOe,
qro npr4xoAr4r B roJroBy gna o6racueHrrfl raHoro o${enta,-BTo BaBr{cllrlrocrr,
utrcrpyMeHraJrr,Eoii rroJr.trptrBardr{rr or yrJra orpa)rieHrr.n, r{oropa.fl 6eaycnorno
CyqecTByer. O4uaxo nepeN,IeqeHr4e or rler{rpa K Hparo o3HaqaeT rr3rreneHtre
EaHJroIIa flyrleft Bcero Ha qerBeprb rpalyca, !r CoorBercrByroula.E (uo {oprrr,,naru
cDpeuenx) cretreHr, IroJr,rrprrBaqurr croJrr, MaJra, qro eABa Jrr{ Mo?r{er 6rrrr, o6ua-
py)r{eHa (oua cocranil.sna 6br Meuee 2.L0-6). Eoree roro, ecJrr.r 6r,r aror aS$exr
6r,rr ue npocro rrpotrBJreHl4erl xo4a rroJrrrprrBar{r{r{ [prr orpax{eHrrr,r c rraMeueHrr-
eM yrJra, To Mbr na6nro4aru 6rr ncer4a Haprrdrry HerrpepbrBHoro rrBMeHerrrtrr Be-
rl,IsuHbr rr BrraKa rroJr.Epr4Sarlrrrr oT oArloro Hpaa H EpyroMy, T. e., cHa?r{e}r, IIo-
JromrrreJrr,Huft or6poc y,E-xpaa trporreJr 6r,r uepea HyJrr, B qeHrpe (r4e uucrpy-
MeuTaJrblrafl troJrr{prlBaqr4fl r(or{rreEcr.rponaua) n crar 6rr orpr{r{areJrr,HElM y
W-xpax- B to xre Bpenr.fi naprrrna rroJrEprrsarlr{[ y HpaeB Mo]r{er 6rrrr, calroli paa-
noo6paauofi. Hanpuuep, Ha Sr,rr. 13 uoxaaaua oAlra ne aaunceli cnrr.ranon 01
B yqacrne HerrpepbrBuoro ctrexrpa oxoJro )" 4750, cnerraHr.rBrx B.VIII L962 r.
I(ax uoxasbrsaer ra6nlrsxa, Ba.flra.s rrB r(araJrora Poynanga, B ysacrxe ?," 4750,5
ner ruuuf,r B crrexTpe Arrcxa.

4749,666
4749,95/t
475L,09tj

Fc
Fe
Fe

L

0
0

,[,ra ycr.rneurr.fi cr{ruaJra rroJr.spr{Baqurn na {oue [ryMoB BxoArra-E n1err, 6r,rra
BB.rIra B ABa paBa mlrpe rr Bbrme o6sr.rsoit (ruuplrna 0,5, nrrcota 7,0 aut).
Hanepxy [or(aaau cr{ruaJr rr [ryM B r{er{Tpe AI{cHa, a rroA HtrtvI - cr{rrraJrr,r Ea
Rpaflx. Xo4 uoxoxt Ha xoA,troJr.flpr.rgaqr{r4 c yrJror,r: crrrr{aJrbr Ha AIraMerpaJrbHo
rlporrrBorloJrolnuBrx r(pa.rrx r{Meror paeurrit auan. O4uaxo noBropenrae rori txe
Bantrctr 9.IX 1962 r. AaJro cJreAyroqyrc Haprr{Hy orxroueHr,rft car{o[rrcqa Ha
Hpafix rrpu roM ?r(e rroJrou{eEtrrr qeJrocrara (na xparo trU).
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Or.rr. 13. 9{{cnr rroJrxprrBaqrrrr y r{pafl Co;rnqa

@nr.. 14. Pacupegererure trorrapuBaqru uo 4ncxy Coauqa 4. VIII 1962 r.
Hraxr.sa gam{c6-rrpll rorr(oM aBr4rr(eurrrr qeJrocraTa, Bepxrrfi- fipr ocrauoBnenuoM tracoBou

MexasusMe (l 4750)
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Hpaii Ueroorar Ea
W

Ilnne
Becpx

Lleirocrar Ha
E

ISncpx

lllrra

I{'e;rocrar ua
W

]lnus
13ncpx

I{enoorar ua
EIt p art

Brrrra

Bncpx

Sareu IdeJrocrar 6r,r.u cABr4Hyr FIa Bocrolt lr otrflTb rrpor{BBeAerrbr
Barrr{crr. flepecr:auorxa qeJrocraTa c BarraA}roro Hparr 6aul{u Ha Bocror(
rIpI{BeJIa It rISMeHeHuIo BHar(a /y' u S-curFraJroB Ha rrporlrBorloJroEtHEIe,
rro He r{Blrerlr,rJra BHaHr,r na E-uW-ttpanx Connqa. O4naxo 4.VIII 1962 r. upn
Tort lfie tr{eJrr{ r,r o6r,r.rHor{ rroJro}r{eHr{lr qelocrara Ha-8crtrnar],r 611 Ira E- ulil-
Hpaflx r4MeJrr4 o A rr H a H o B br i{ SHaH; HapTr{Ha pacflpeAeJreHr{.fl rroJrflprlSa-
qr{lr IIo [r{cHy Ba sror AeH]; rrpeAcTaBJreHa Ha +nr. t4 (nepxuan [oryseHa rryreM
ocrarroBr(r.r qacoBoro NrexaHrrBMa, Hr{}rtu.sfl -. rroBoporoil{ BepnaJra) . 34ecr uo-
Jr.sprlsarlr{.fr coBeprrreHHo crrMMerprrqHo B oBp acraeT r( r{paflN{,
He Melrtrfl SrraHa (clrrua.n B l{elrrpe 6r,r.n xonneucrrpoBaH, Ho c reqeHr{eM BlletreHlr
KOMIIeHCaIIU.E CJIeII(a UapyUra"n aCr,) .

Itapruua pac[peAeJrenr,rfl rroJrrrprraar{r,rrr Ha Hpaflx, rrpeAcraBJreHHarr Ha
{ur'. 13 r,r oco6errHo Ha $rr. 14, oqer{b 6nr,raxa x lrari4euuol,i ,{,onr,Srocou
[10] c rroMorrlbro roJrrrplrMerpa.

Benlrs[Ha or6poca 611 Ha r(paflx, Har( BrrAHo lre {r,rr. 13, ,-B-9 4erenufi.
llp, crrol\{rreHor{poBaHHofi rroJrflpr{Bar{r{r.r rlHorpyr,reura (n qerrrpe or6poc
uy,nr,) rloBopor BctroMorarenr,noit otopoi.i [Jrocxorrapan"nenrsoll rrJracrr{Hr(r,r
ua 10" or HopMaJrr,r Aaer cr{rHaJr 50 4e.uenlu'r, TaH qro ot6poc Ha Hparo paBHo-
I{eHeE 2" uoaopota. Tax xan to uonopota crexJra }t-B axnr.rsaJreurer{ crerreHr{
rloJlflpl4sal{}rlr 5.10-3 IIpoqel{ra, Ha6[IoAeHHarr HaMrr crerreHr, rroJr-apr{Bar{r{r{ Ha
r(paflx -10 

4, r. e. 6Jrr4BKa rri LrBMepeHHofi B I10l u tttl.
Boanuxaet, oAHaHo, Borrpoc: rreM BBTBBaH ua6.irro4aelrr,rii aft{exr [oJrflpr{Ba-

rlr{}r Ha Hpaf x r,reo6pameunr Coruqa? flpexr4e scero o6parqaer Ha ce6fi Bflr,rMa-
Hr{e [prr paccMorpeHllr {ur. 13, ro, uro curHail ue o6pr,rnaercfl pear{o y Kparr,
EarrporrrB, or{ prMeeT HepeAHo r[ a R c r,1 Nr y M 3 a Hp ae\{ Ar,rcH a [r cyu{ecT-
Ber{Ho orrr,rqeu or HyJrfl rrr{orAa AoBoJrbHo AaJreHo, 4o 5+=10' s a H p a e x{,
O6tscseuue edl{exra rprrrrro AoBoJrr,Ho Heo}rrlr/IauHbrM nyrer{ 1r.\rIII 1962 r.,
I(OIAa HaM IIpuIrIJIocl, [pr{ ua6;rIo4eulrflx IrolllaBIrTL IloJro}rieHl,re HyuO;ra. FIa
{ur. t5 fror(aBarr <aS{exT Ky[oJra). flpr cnovrueFrcr{poBaHHoi,r na qeE.r.pe uH-
crpyMelrraJrr,uoli uo.napLrBaI{rI}I orl{pbrBarrpre r,r BaHpbrBaHr,re HyrroJra Br,r3r,rBaer
oTIeEr, 6onsruoii ctrrrraJr 61 n Heupepr;rBrroM cleHrlle ?" 4750: ilepei{ rrorrHr,rM Ba-
KpLITI4eM II Cpaay rtOCJIe orltpLlTu.s SepKana IIeJIOCTaTa BOBi{}IHaJI 6Onr,lltorf
.u o )It E LI 11 CnIr{aJI. OHaaalocl,, rrTo DTOT CIIl.rraJr BoaI{tIF(aeT noaxttr,i pa:t,
RorAaB floJre BpeHI,I-rr[orlaAaerh{e r a rJr I{rre c K}I r:r 6oprfiy[oJra; IIeJro-
crarcro.[IJr 4.VIII 1962 r. Ha E, r,r Connile, 6y4y.ur H Bocrony or MeprrAr,raHa,
ocBerr{aflo aaua4urrii Sopr c'rnop}rr,r HyrroJra. PaccerrHHr,rir crc.f or
crBopr(u rraAaJr Ira BepxaJlo qeJrocrara. .I[aree oxaaaJlocb, rrro ecjrr,I Brrecrrl
JreBBue [eposl4urloto Ho]Ita B [yqox cBera, crpoai4lrrl lrso6pariteuue CoJrr.rrla
Ha tqeflIlI, rle 3aKpbltsafl xIeJTr,I, TO IIpr{ HenoTopr,Ix II0BopoTax HoBa Tar(;rte B03-
rJI{KaeT 6Orr,ruoit IIo}]{Hbrrl crrrr{aJr 61 upr.r cHor{fleHclrposanHoii IIpeABaprrreJrL-
Ho llFlcrllyx{erlraJrEHoii troJrflpI4Sarlrrn. 3tn orrhrrDr y6e4lrrenruo IIoHaBaJ]lr, qro
a{{ent B Biraqrlrerr,Hoit crefieHr{ cB.aBaH c rroJrrrp}raaqr,rer'r cBera,
pacce.rIHI{oIO Ha MeTaJIJII.IqeCHUX OilpaBaX, "[rOHaX, i{ BO3MO}IIEIOr BH1rrp11 CaMOIi
rloJr.rrprr3ar{r{onuor,1 orrrr,rnrr (yHaeanlre Ha rroJr.rrpr{Barlr.rro cBera, pacceflHHoro
cauoit [orrrrprrBarlr{onsorl orrrr,rnoi,l no.rrflpr,rMerpa, r,rr,reerc.E s 1121). tIro6r,r
ydegwt:',cn B BoaMolnHocrr.r cyrqecrBoBarrr4.fl sS$enra rrorr.rrprdaarlrrpr cBera, pac-
ce-EHHolo caltori ontuxor? rroJrr{prdBarlr{onnort rracaArrr, Mrn BaflucbrBarr,r (IIpu.
nopuanr,uorl pa6ouef,r tr{e.rrr, n L 4750,5) crmrraJr 01, ua rtparo o6r,ruELrM 06-
paBoM r{ Banpr{Barr uso6pamenne co;ruqa Ar{cnoM rla uepnoii 6yuarn, xpaii

t4B
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ll.smno

@lrr. 15. E{{exT' [oJrrrpr.r3ar{r.1[ or I{yroJra r o{{cnr }Ia trr]rne

Ila6rrc[cunfl 4. ].X 1962 r., ]' 4750, x: 235"

(Dr,rr. 1 6. .flolnprraar{r.rfi c (rrcfi yc-
crrloluloii Jlvrroii,> (a) rr 6e: rroo(6) (25. Vlil 4962 r,, 

^ 
47bo)

Olnr'. 17. Ilolnpr.raaqlrr sa r{pacM I{rrcna nIxI
II a Jrrr rrr'rr.r ( rr cfi yccrlr eIlH ori 

"TI 
ytrrl I

(25. VIII 1962 r.)
a1 : 0, a2: - 45'

W

a

,f



@rr. 18. ?Iu4lrnatpr.rcr,r pacce.surlrr r,t rro-
Jrfiprrsaqr{rr trprr traAe}r[r{ cBeTa rra pacce-

r,rBaroqyro cpeAy corrracuo [13]
f, - o6ndaE r'rHTeHcrrBrrocrE, -fo - llrlreuclrnuocrr

rIerroJrrrpr,r3oBaI{Hoto cBeTa

norop-oft BbrAaBaJrc.s Ha I ntnt, (trpu 20-c,+r, uBo6pax{eHura Co;rrnqa) Ba r,rao6pa)ne-
Hue. 3Tu Barrrrctr Bocrpor{BBeAerrr,r Ha {rar. 16, ori(yAa Br,rAHo, sro or6poc Ba
r(paeM yBeJIuquBaercfl [osru n t2 pae, ec.nr.r y6parb (trcHyccrBerrHyro Jlyryr,
r. e. aS{eHr rloJl.flpr{Bal{r{r{ Ha Hpaflx B oyeHb cr.ur,nofi crerre}rlr cB.flBarr c pacce.rr-
Hr,reM cBera B fior.spr.rsaquouuoii orrrur(e. (trcnr 6lr ou 6r,l.lr ce-flaau c ourr.rrol,i,
pacrroJrolneHnoft 4o rroJrflpr{sarlrrouuor,l IIacaAHr.r, To BBe,qeHr,re 3r(paHa - JIyuu
HorrocpeAcrBerrHo rr e p e A rr{eJrr,rc cfleHrporpasa ue 4ano 6r,1 3aL{erHofo pe-
Syf r,tata.)

,(a;ree BoaHIrI( Botlpoc, c qeM cBflBan ocrarorllrircn a$Sexr rio.rrrpr{Barlr{r{ Ba
Kpaer{ Artcr(a, r{orAa rlao6pa;nerlue Co.rrHrla Bar{pr,rro {<Jl;zs6iir. Ha {nr. 17
trpl{BeAeHbI cpeAHrle lte san}rcer,1 25.VIiI 1962 r. pacrpeAeJreHrrrr noJrflp}raaqrrr{
3a r(paflMr4 AI,ICHa npI,I paB,lruqrrlrx [o"rroE(eH]rflx rr.[acrrrunr,r 714 ?,,, coorBercrBy-
Iolqux yrJly dl : 0 n dt: - 

115' (cu. $ 1). Sauucb BeJracrr s'/" 4750 rpr qe-
Jrr{, B ABa paaa 6o.urure Hopr[aJrr]Hor1. Mnr Br{Ar,rN{, qro r.raHCuMyM curnara 0 

1

rraxoArlTo.fr Ha r{eHoTopoM paccToflHr,ru
or Hpafl (uro, nupoueu, ua6urogaerc.rrr{
B TOM Cflyqae, KorAa ArlcH He 3aKpr,rT
<Jlyuoft>) . Haur,r.rlre sror,i ocrarosuofi
IIOJrfrpr,lB al{rrr,r y c aM or o Hp arr, B o 3N{ oEt-
r'ro, cBrrBano c a$$exraMr{ rroJrflprraa-
I{III{ CBeTa, paCCeflHI{OIO Ha },reTaJIJItI-
qecHrrx olpaBax r{Holr,rx sepnaJr, cTpo-
.finlux r,rso6pameruie Connqa; Morrrer
6urtr, o ator a{drenr fipr{BHocr{r ranir{e
cB oro Ao.rrro rroJr.spr{ 3 ar{?rE p acce.sHHoro
B lro.tI.apuaaqnonnoli ofrrr.rne cBera
onoJrocoJrrreqrroro olleoJra. trl[urepecuo,
rrro Ha 6onrinux paccro.aHr{flx (uop,a4-
na 5') or npafl rroJraprrBaqr,rfl BcerAa
IlNIeeT OArrIl il TOT )r{e SIraH AJr.E B C .f,-

H o I o ltpa.s I{ AJr.rI JIIo6oro 1. BoauoxrHo, rrto otot a(i{enr cB.aBaH C rracTr,r{-
r{brl\{ rljlorlycltaEI{eM uaruei,i IroJr.flpI,IBartrrronnoii orrrrr}ior"r cBera, c"na6o rroirtrpr{-
BoBaI{Eoro rlo Kpyry wlw arJrrlrrrr,IqecHtrI, no:roplrfi Mo]Iter BoBI{I{}tEryrr,
Itpu oTpalr-ieIII,IrI rlerloJrflpLISoBa]rHorO CBeTA OT MeTAJIJrIrareCrrr4x UOxprrtnii
BepHaJr.

,[,aree rrB cl]a.BHer{r,rn or6pocon y n p a a 01, u 012 cJreAyer, rrro HarrpaBJre-
HrIe rrJrocxocrr{ rroJirrpr,rBar{nrr 6r,rlro ua E- 'n I,V-ttpa.ax 6nueno H r{alpaBJrerr?rro
a : 0, a ua S- u /y'-xpaax 6nneHo n 50-70', r. e. e o6onx cryqa-flx rre cr{Jrr,Ho
orJrtrqarocb or paAr,IaJrbHoro HarlpaB.rleglr.E, HaI{ aro I,r AoJri{tHo 5r,r 6r,rrs B cilyqae
rroJrrrpr,r3ar{rrr4 pacce.rrHr{oro cBera. B notaplrsaqr{r4 cBera, pacce-flrrrloro Ha Bsp-
r(aJrax, Molxrro y6e4lrrscx, paccl,(arpuBarr ocBeiqerrnyro Co,,ruqeu rroBepx-
rlocrr BepmaJra rroA paBlrr,IMr{ yrJrax{rr qepea Frr{r(o,[s. EIa[6o.ubrr]afl rroJrJrpr{Ba-
\ua (-10%) nIa4.r.ra rIoA yrJror\{,6nlrsnuu x 90'; 0ro yxaarrrBaer Ea ro, qro
B coorBercrBrIll c reoprrer"r rrBJrerrrr.a [13.] paccexuur,rrt cner rroJr-rrp]rBoBaH rroA
yrJroM 90o H ua4aroqer{y Jryrry rI Jrytly Bpel111fl. V nac otor ai}t}enr xoporno Ba-
Meren Ha rJraBr{ox,I r{ r{eJrocrarr{oM BepnaJrax. (B FreHoropr,rx cr[Jrr,Ho paccer.r-
Baloqr{x pacrBopa,-{ paccexnnr,ui cser 6brsaer rr o Jr r{ o c r r, ro rroJrflllr{BoBau
troA ylrrror\t n 90' H rraAarofltrelvry [yqxy u Jryrry epeuna.) Ha Snr. 18, aaulrcrno-
nannoii ua ([13], cr'p. 1t72), [pr{BeAerrrrr rr}rArrnarpr,rcbr pacceflHr{fi r,r [orrrrpn-
Baqlrr4 tlprI rraAerrrrlr cBera Ha paccerrBarortryro cpeAy. I{a Slrr. tB nlr4uo, ur:o
uan6orr,urafl noJrrpprBarlrrrr BoBHr.rKaer [pr.r yrJrax Meir{Ay '1,00 y 120".0ro o6r-
flcrrfier na6nro4aerrr,rr,.-1 nauu r[axr cr.rnr,nofi uonaplraaqrlr{ EerrocpeAcrBenrro
Ba r(paeM Conuqa. Orxnonenue rrJrocHocrrr flcJr-rrpr{Baqr{r{ or qr{cropaArraJrb-
uoro (uo orHorrreHr,rrc r( Ar{cHy Cotnqa) HarrpaBJteHr{.rr cB.sBar{o, [o-Br{Ar{MoMy,
c cnoeo6paslrblM cJloxrouraent aSSeHTa rroJrflpr{Baqrrr{ pacce.flrrr{oro cBera rr rro-
Jlflpr.{Baqr.Irl [prr oTpa]Heurrflx oT SepHaJr, a Tar(E{e lloJr.fIpr{3ar{r1u, nuocuuotl
r( oMrIeHc aqrr ourroft rrJr ocx onap annetr,uofi rrJr acrr{Hn oii.



TaHnn o6pasou, eft{exr rroJrflprrBaqr.{lr y rpar Coluqa (nax ua Atrcr(e,.rar( rl nue ero) ilprr ee rouneucaqur.r B r{eurpe cBfiBaH c rr o Jr .fl p rl B a rI lr e ft
cBeT a, p acce.flHHoro B ocHoBEoM B HprAcTaJrJreADP r{ rrJracTtrEr(e
tla?r,, a raxlr{e (n uenrurefi creneulr) paccerrHrroro Ea r(pa.flx MeraJrJrrrrecnl,Ix.
orrpaB Bepr(aJr. O$ftenr Aaer crerrenb rroJrrrprlBatluw -\0-a, [paxruqecxr{ coB-
rraAaroqyrc c rofi,' uro naft4ena ,(ors{rocou u Jlepya [11], roroprre rrurep-
rrperr.rpoBaJrr{ na6rro4euurrii tr{r\{trr a{Sexr nax SanruqecKyro rroJr.rrpr{Ba-
qurc HpaJr Conuqa, cBflBarlrym c HarIaq[eNI uouepeunoft noMtrorreHrbr cr(o-
pocrr{ 3ap.fl}fieErrbrx qacTr4rtr, [Br{}fiyqr.rxc.E B ocHoBFroM paAr.raJrbr{o [pr4
HOlrBeHUrrrr.

,(orr$roc na6nrcgal Conuqe c xpyurofi Merailruqecxoft 4ua{iparnofi,
Ea fipa.trx HoropOft BOBITI{ftaJr paCCexunrrft cBeT, IIoaToMy BnoJrEe BoBMo}nHo,
qro B ero na6mo4euraflx Haprr{-
Ea noJrflpr{3aqrrfi 1]acce.f,Hr,rfl
BCerAa Br{rJr.flAeJra cuMMerpr4q-
Ho, r. e.IraBcex Hparx a${enr
6rrr ognnar(oBbrM. ?In naft4er
ue6oururoii xoA - yBeruqeHr4e
e${enra Ha Hparo c yMerrbrrre-
IrrreM AJrr{Hr,r BoJIrrBr X,; oAnaxo
aror a{{enr Mo}fier BrroJrrre
6rrts cn.aaau c pocroM BeJrlrqr{-
H6r pacceflHrroro cBera c yMeEL-
meHI{eM AJII{HbI BOJIIIbI
(cru. [131). B ounrrax [10] tan-
xre nafi4eno yBeilr{qou[e co-
cT'anmroqeft rroJrfipuBarlfitr
neptrer{Arr}tyJr.EpHo Jryqy rr IIoq-
TU p aArraJrbr{4fl noJr.fi prrs arlr4.f, y
rtpaa. Ornrenaflcb or rroJrflpr{-
Baqr{or{Er,rx ua6nrogeurft xopo-
116I, r(OTOpbIe, [O-BI4Ar4MOMy,
HecoMr{eur{br (onz Aaror xoA
ueo{o'r s 6euoM cBere, cxo4urrrt
c reM x{e 4na l, 5303), Mbr He
MOXTeM rre I0CTaB[T6 rrOA COM-
Henrae peaJrrruocrr, adl$enra
fl,orr$roca, xor.fl tpe6yrotcr
4anr,uefiurlre r4rBMepeurr.rr AJrfl
rlpoBepl(rr eroro coMrrerrr4-fl .

rllrrr'. 19. Srprlrext rrc'lrat'uu'rrtoii rlo.rrtillrilli\IUIII
NA TIRTHE

Ecnu 5r,r Connqe 6rrno 6ecxoHeqHo rrpor.rrlxeuubrM p.aBEoMepHo cBerrllqrrMc.fl
o6r,eHtoru, To rrr4nar{oro o$Sertra rroJr.Epr{Bar{r{[ pacce-Erruoro cBera Mbr He rra-
6nro4anu 6rr upu ycJroBr{rr uonsoi,i craMMerpr{ti ycronuft [poxo]r{Aer{rr.E Kpae-
BErx [yqxoB B orrrrar(e ECT - pacce.frHrre 6rrno 6rr coBeplngrruo lrBorporrHr,rM
rr AaBaJro 6r,r panuonaepurrfi <<Son> rroJrrrprrBaq[rr rIoBoIoAy. Sror {ou Mo)nuo
6rrno 6rr HoMrreHcrrpoBarr r{ar(Jror{oM nJrocnorrapaJrJrerrbrofi rrJlacrr{Hr(u..
l3{6exr rroJr.flpr.rBaqr4lr pacce.snr4rr troroMy r.r BoBnr4fiaer ]ra Kpafix, qro BAecb
rlMeerc.rr rpaHrrrla cBera Ir resrl. floeroMy ecrecrBeurro oxtlrIAarr, BoBHr{r(HoBe-
rrr{ff ranoro a${exra BeBAe, rAe ecrb nexoroprrft [eperraA r{Erer{cr{Brocrl4 cBera
B r{alpaBJlerrur{, [ep[eHA]Ir(yJr.frpHot4 Jryrly, B qacrHocrr{, rAe I4Melorc.g II o-
TeMH e rrrr.fl rr,rr{ rr ocR erJr e Err.fl raeo6paxenraa Conuqa, nan 6na-
roAapfi 3aKoIry rIoTeMEeHIltrr, Tar(Ir B o6fiacTrl tIfiTeH Ilt

{ r o x r( y Jr o B. Taxofi e{{err 4eficrnnrenr,no o6napyx(r{Baerc.fl. Buep-
Bbre Mbr ero BaMerr{Jrrr AJr.fl rpyrrtrar 64y caMoro Hpa.E Ar.rcxa ({ur. 19, cnn.

rax)ne {ur. 15).
Sgecr rpr.{BeAeu xoA curuaJroB 012 (otcuet 280 4nn Ll4},,-rutacrwuru) u

611 (4;rr orcsera 235) a ?" 5250 (cuuomnaa rplrnar) rr B EerlpepbrBuoM crlexrpe
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r, 5 0 (s a e uz nau x)

ATT - Eoo0@r4qr4eHr ycr.rJreHnE cxeMbr

s ?u 4750 (uyunrlrp). Mrr nra4rau, qro Ea rr.flrge BoBr{rrxaer BrroJrue BaMernoe
orr(JrorreErre -3-5 4erenurt, qro cocraBJrrrer or 30 4o 50% roro a{sexra,
r(oropl,Ifi Bo8Hl-[fiaer-Ha Kparo (-10 nnerox), u uro coorBercrByer crerrellrr rro_
aap-r,raaqrra 3+-5.10-5. Cne4yronuft trpr,rMep-3ro na6nro4enr" Ig.vttI 7g62 r.s 15h0m 6ranorrpnorZ rpyrrrlEr 63, coctoaoueri rae orAeJrr,Hbrx MaJrbrx rr.flreg,
cosAaBaBmrrx BaMerrryro Aellpeccurc .Epnocrr4 (lta-aa Apo)r(aHr4fi raao6paxreuzft
BCe arrr rr.fiTEa o6pasonalu pasMhrroe nrrno) . Ha {r.rr-. 20. upuaegeHbr sarrrrcfl
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erofi rpynrbr rrprr AByx rroJrolr{eHrr.sx llaL-tilacruuxu (235 u 280): s o6racrla

EerrpepblBl{olo C[eHTpa (uanepxy) r't s o6nacrl{ Marsl4ruo-pacIqeIIJIeHIIoII JII{-

"r.#-itisO,2. 
IIIyu (eue'nona) ,'rro* cJryqae Bagr{Marr-l-t xnerHy c uolnor'l

atrnnury4oli -100 ec (cut, Hr{ffie) , rorAa r(aH orKJroHeHrrflHa sarIaAHOM tl-flrlre

(orrueueurr crperxaulr)'Aocrl{raJllr !-4 nnerox, r. -€'.,-300 ac' XapanrepHo'

sro s o6eEx safrr{c.flx ({ur. 19 ll 20) ornroHerlr,rfl s }' 1t750,Srporl{BonoJIo?I{HbI

rro'BHaxy orJrolreHr{Io B MarHrrruofi.lrnnur'r }\5250,2, T' e' rrer c ooTB er-
cTBI{fMe}ItAyxoAolvlIIoJI,gI{xoAoMIIoJI,flpI{sarII{I4BIIe[pepbIBHoMcIIeHTpe
rrpr{ oAHr,rx r{ Tex }fie IroJIo}I{eHIIflx nJIacrI{HRu lla}u, Eonee roro, B ToM Mecre'

rAe noJre cr,rJrlHee (unruo E"), aS{exr rloJrrlpr{3a-
rlr{r{ B '}," 4750 rrpaxrrtqecnl'I orcyrcrByer' AJIfl rlflr-
sn f,{/"-nao6opor.

0ror a${exr noJLrIpI{3aI{r{I{ B rr.flrHe He BcerAa
o6uapyxuoaercfl, Ho ero Moir(Ho BbIAeJTI{Trr rly-

n"tt750

,f,!;;"Am-+vw

frTT /000

Q)ur. 2!. It nanu6posxc a{{erra rrenarsutnort rrorrtrpll3al{rlrl (15. XI 1962 r.)

TeM rroAaBJrelIILfI UIyMOB, yBeilUql,IBafl flpxocTb cIIeI{Tpa, T. e. pacilI',I-
p.flfl BxoAHyro trIeJrb iueHr:porpa{q. B o6r,rqur,rx pa6ouux ycJroBlT.rrx afr{ext
c,lra6o aaoleren, ecru nflTHo cua6oe, HaH 3To Br4AIro ua {ur. 2I , rAe oE

[or1rr4 cJrrdBaercrr c Snyxryaqr{rMr{ IUyMon. IzlurepecHo oIIeHr{Tt, n rayccax o{-
Serr no;rapdaaqulr HeIIpepLIBIIoIO cnenTpa I{a II-flTHax. 3rO uoXrno CAeJIaTL'

BBeAf AOIIOJIHI{TeJILHyIO IIJIOCHOIIapaJIJIeJILHyIO nJIaCTI4Ily I1 IIOBepHyB ee TaK

(upegeaputeJlluo CI(OMIIeHcIlpoBaB uepnoii u.nacruuxoli IIOJLflpI4saqIIrc ug-

"rpy*u"ru), 
uro6r,r ornJroueurre AocrllrJro roii nte Berusuutr, xaH xanoii-run6o

ueBLCrHsrin HaM CI{IHaJI, HaIIpIIMep cI{II{aJt xanu6ponrlr E - W Ha Hpa.flx

[r{cxa B Jrr{Hr4r{ }" 5250 I4Jrr{ cr{ruaJr s rort txe Jrrtrrtrt or TLETHa c r4sBecrHofi Ha-

trprrlneHuocrblo [onepeqHolo !9[flt Tax, n onblrax 15.IX 1962 r. Mbr [oflVsuil-I4
np1a pa6o.rury"rourxt (u1elr 60 x0,5 ',nro) oruoruegr{e or6poca a (25") tt E-W :

o,.,("')or::. BTolrre BpeM.s 13.Ix1962r. ot6poc a(25") or(aaaJlcfl cpaBHlIM
t;-w 2,6
c or6pocoru'Ha IIflrHe lpynnbl 77-, rge 6r,rno uonepeqHoe rIoJIe 2500 ec no BI{ay-

aJrr,Hr,rM r{BMepeHr.{EM i{y56or Cornqa. 3ro uoliaarrBaer, qro- or6poc a (25")

a1BrrBaJreurelr rIoJIIo 2560 ec, a ot6poc E - W - rroJIIo 8000 ec. Suas se-

"r"r"v 
sroro ot6poca s It urrr{M^eTpax, HaxoAr{M IIeHy L u'tt' or6poca

oo lrurpr*uuoil teure. orcro4a t3.IX L962 r. roJrvqaeM xaru6ponxy
| *i --'4,2 r", rar( rrro or6poc y N-xpaa Conuqa, cocraBJrflBrrrtrfi.BQ urw, exau-
BaJrelrreH 340 ec.

Xors s o6nacrn ?',4750,5 rro AaHHr;rl\{ r(araJIora Poyrau4a Her }rl{r(aHrlx JII{-

uuii, oce E{e He rrcr(JrloqeHa BoBMo}r{Hocrl rlo.trBJreHu-s cla6r,rx lultuit y }' 4750r5

B crrer(Tpe rr.rrreH. floerolry rrpeACTaBJI-rI,nocn neo6xoAriMLrM uponepntt, afr-

{eHT ,drurrrrr*ofi uonxpuaaql{r{ B rLErHax uo xaxopi-nn6o 4pyror.r IyylY,
B aracrrrocrl,I [o yqacrr(y HerrpepbrBHoro cleHrpa, 6oJrec 6nr'raxoMy K X 5250,2.
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B xpacnyru croloHy ot )u 5250,2r,rr{ecrcr yrracron co cJreAyroqs^{rr 11r.rHr.r.fl1\{r.r
(rto t{ara.-rony -Poy,'rarr.1a) :

5255,130

,6661

, l4ll
55 ,3115

i)$,934
57 ,0ii0

Cr
lIn

0
0d?
D

-1
-1
-31[

0
,1

_)
9

?

-3

..Mrr ora4nvr, rrro B o6Jracrr,r Melr{Ay r 5255,8 w tv b2b6,g rrer Hra o4noft BaMer-
aoft nunuw; HpoMe roro, Mo)r{Ho csr.rrar., r{aBep,oe, Jrr,r,r{ro #so,gj Fu.
B rflrHe oqeHb c;ra6oft (unrencunuocrs -^3). floaiorwy rqenn {orolrerpa 6ri.rra
ycraEoBJIeEaHa yqacror(AJrrrHlorruril,l,5256,5-5256,6, r4e ne;rr,sa 6rrno aa-
rroAospr4rr, Irr4RaHr/rx tlrur,rfi (n arou rurr rfle4naptrTerrbHo y1egr.nwcs IIo orcyr_
9:TBIrIo MoAyJrflqrrr4 CrrrHaJra6ll upn sausrrcmeft uyacrnuterlEocrrr ua nsrue).
Ha {ur. 22 tp,aeperra aarrucE ctrrrraJroB nor"pua"uqzw s ?v b2i6,ssi-i +lsois
[prr ucxoAEoM rroJro]r(eEr4rlr rrJracrtrHxu va_l,_(yror 235) r exoAuoft tr{eJrr{, B ABapaaa 6orrruert Ropuarsnort (aanr.rcu t vltt)". Baurcnisaro.i 

""ou4roe 
tr.flrHo

(.rur4ep) rpynrrbr 77. Tau )r(e BHuBy trpr{BeAerrr{ or6poc E - W r'orOpo" ",tr.rlTrro c r4BBecrEr,rM IlotlepeqHbrM troJreM, cAeJraHEr,re s ], 5250 c Apyrr4M xoa&-
tfuqueurolr ycr{Jrerrrr.fi .

,(a.nee, nocnoJrbl(y BoB[rtrnJlo coMEeEr,Ie B ToM, qro crenr.firurrfi Smrsrp,rrpuMeE.rleMrrft o6r,rsHo rlpr[ Barrl4csx rroJl.fl, Mo]r(er rrpotrycxarB rrapa3rrrHbre
JrgHlrr4 Tl3 cocelE.rtx 6onee BBrconrrx [op.aAnoB, 6rrna-cgenaEa rarufie BarrncbII c$wn.*p.oM, clIJrr,Ho..[orJlorr]aloqr4M, Eo BaBeAoMo r{BoJrl{pymquM T o Jr b -n o E-ylr{Ilr,rft yuacrox ({u.nsrp Mg). Mrr BtrArrM., Bo Bcex rpex iariracrx rro.flBJre-
uue_e{Sexra EeMargr4ruor?no"napuaaqrru o A-rr o r o B H a r( a s },, 5256,55 r
)" 4750,5 u c pagrlrqnrrnu {ranrrpauu. B aaurcu 11 e$Senr Bbrpa}r(eg cna6ee
Boero, ran Har( sAecb .fipKocrb crrer(rpa 6rrna cnrruo ocla6nesa sunypom, rr
trosroMy orEomeHue curr{aJra Ir-ryyMy rreBeJrtrr(o. B xasecrne fipr,rMepa paccMor_
pr{M aarrr4cb ly'. Ilore 4r:3000 ec Earro or6poc B0 am nplr ycrrrerur ATT
1000, a or6poc E *- w cocraBrrJr 60 uat, upr ATT 4000, rax uro or6poc
E - w : # 3000.4 : g000,ac, 

"4u 
*roo,rrenr"4 yurarnBaer pagJrrqre r(oee-

$uqr,renron ycvtileuwfl. Ecru.aror or6poc 60 nat'npwae.ri.affi1"1-'i00, ,o oo6y4er n B paa 6orr,me, r.e.480nru, rix uro rprr ycuJre,r" SOd, "pr";;rrp;;Batrr4caH cr{rHaJr rroJr.flpr43ar{[{, {ena 7 nn : LB,5 ic. cpe4nnn aMtrJruryAa my-
Ma Bo Ir eawr'cm-5,twrvr, : g,b ec, a or^Jrorre,re Ha rr.flrrro-r0 iiaiii, 

"L-craBJr.Erb 785 ec. Taxrarrr xe o6paaou p,nx I BatrIrcu nafi4eu ruyrr,r 85 ,r, ,'fr6o,
EeMarHr{rr{oft uo,rapzaaqr{r( B rrflrEe 180 _ec; als IIr ,un 6r rtryM cocraBJrrJr
75 ac, a rrorrflprrgaqrr.E B rrflrlre 200 ec.20.Ix lg62r. oii"u-"gr"uua rrpoBepr(aarr{x rrsMepenlft upr_nopuan^rroft, pa60uefi qeru (60 x0,5'nu) 

" {riirur$oorMg r yuacrxe r 5256,5 ($nr. 23). Bauncrynancfl lrvI.ep rpytrtrbr 77. E,nlr sarur-
cal{br raxxe gr6p9c Ha trflrrro c rrorreM H1--Z\OO ic i"X 5250 (nuuay, 

""pu_1a), o16p-o_9 E -W p.lI250 n or6poc.rr i 125"1 nnn ?u SZSA,i , X SZ1O',2. 'Or_
6poc E -w upu ATT 4000 cocraa tfu t7 4 in, i or6poc Ha troJre H L : fsao ,,
6w, 40 u,ru, rar( qro or6poc E - WIO^rr onBuBaJre n enff X 2500 : 10g00 ec.
IIp,_ATT 1000 or6poc E -W:1,74 X4:700 rui", raa rrro L nru:: 15,6 ac. AuurrryAa myMa cocraBrr.EJra o*oJro l0 run,,,. L. -f SO i",-u 

"ir*^o
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2. 3 arr,rcr, ueltarrirrrnoi.t rroJr,lprtaal{llrl B paSilItqHIiIx yrracrnax cflcltrpa
c ]ra3JIr'ITIHHMIT {tu,irltpartrr, c Ha.nn6ponxor'r (14. IX 1962 r.)
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Ira lrfrrre or{oJro 20 at"n,,r. e. - 300 ec.,(anee Mr,r Br.rAr{il{, uro or6poc a (25")
n l, 5256,5 s-513 paaa 6orsure, qeM or6poc s ),bZb\,Z (ue-s'a npxocri), ,an ,ro
ecJlr{ cpaBHrdBarbrrHrepecymur,re Hac BeruquHrrr c or6pocou a (25') e f 5256,5
(uro 6onee upanlrnsu^o), noropr,rrt ar{Br,rBaJreHren 3100 ec, ro ruyM 6yger gb ec,
a cr4ruaJr Ha rlflrue Lg} zc, qro coBnaAaer c r.rBMepeHrleM l4.IX lg12r.

Bce me cIteHTll rlflrlra rpaxTl{qecrrr rroBcer\recrHo BaHflT cna6r,rrrrr,r Jrlrgr{flMrr,
qacro Her{BBecruoro nporrcxo}ItAeHr{fl, rroDrolry ua6rro4aelmrfi eSSexr ((r{eMar-
ur.rruofi> noJl.rlprrBal{urr rflTHa }Ioxer 6r,rrs csflaaH c HaJrrrqr{etr oseHb cna6oft r

@n'. 23. Sanuct rreuarsr.rrrror,i floJrfipr.raarll.ru a ), 5256,5
c narr.r6ponrrort (20. IX 1962 r).

cna6o qyBcrBrtTeilr,uoii n hrarrrr{THor\{y rroJrro Jrr.rnr.rr.r B r\recre crrenTpa, Horopoe
[{br crrr'rraeM (orurl6o.ruo) ceo6o4nr,rr,r or nr.ruuli. ,(onycrul,r, uro e$Sexr geiicr-
BLITeJILITO CB.ESaH C HaJII{qrlelr raxorl JrI,r}Ir.rl1 B cner{Tpe Ir.ETHa.

Ilpourn aroro npeArroJro?fieHrr.s cerliqac E(e tsoaur{naror cJreAyroqr,re coo6pa-
rrteHra.s. 1. 3$Sexr na6.nrogaerca (ognnanounrlro6paaou) n conepurcHHo p a B-
rr br x yqacrnax HerpephrBHoro clleltrpa ),,4750,5,1,5256,55, Hporre roro, rrbr
ua6"rrro4aeru ero s l, 5357,5 (peaynrtarir He rrpr{uoArnr); no Bcex crexrpaJrbubrx
yqacr(ax oHBr,IrJr.rIAI4ToAI{r.IaHoBo rIAaernpr.{N{epHo o A H y r{ T y }fi e BeJU,r-
uuny -200-300 ec. 2. Bgnuunua arf6enra Arr.a rr.EreH c paanoii *rarpaxeuuo-
ctrro 6olee rrJrr.rNreHee o A H a r{ r a xr e -200-300ei, a xoAHeNraruuruofi
loJrflpl4Sarllrrt no paBpeBy Hu.rero o6ulero He ].ri\reer c xoAotr lrarHurnort rroJrrr-
pr'rgar{rrr{ (cu., uauplrlrep, rflrr. 18 u 19) . 3.3r[{exrcxoAe}rc agarorlrcHnnr a$-
{entorvrH p a rr rr r( y rr o Jr a r{rrona3r,rBaerHeHoropbre paBflnqu-flBBaBrrcr,r-
l\'rocrr.r or a3i{Myra r{ol{[enorrpyroulefi rrJracrr.rHr{r.1, Srux coo6pa}neur.ui, [o-Br.r-
AI'IMOMy, AocraroqHo AJI.TI r{crJlroqeur,ra rr{florear,r c.na6ort Maurr{T}Io-pactr{etrJreH-
noli nlrnulr Ha r\{ecre rrenpepbrBlroro cnenTpa, nr,r6paunorr AJrrr perr,rcrparlr.rrr.
O4uaxo IraIrJIyrIlrI,Irr cuoco6ou r4cnJrloqurrr ll,rfloreBy Harrsrr.s tanort nr,runr
6y4er i,rayqerrr.re nprrMr,rx $ororparfr.rfi cnenrpa nsrua. Pa4 ouens xoporrr],rx
crrefirpoB u-srr{a 6rrn nonyuen M. fycefiHotsbrr,r Ha crrer(rporpa$e BCT c onrere
s {961 r. Ha $rrc.24 Bocnpor{BBo4,flrctr r4Hrepecyrcrqr,re Hac yrracrnu cnexrpa
6olrluroro fiflT]Ia c oulerI{arru AJrr,rH sonu nenoroprrx rlrnr,tIYr. .(nofiuori ,eproii
orMeseHo rrorrolneHr,re rqetefi r[oTouerpa. Ha nrecte ]'" 4750,5 r{o}H}ro o6uapy-
}IulTt orreHr, cna6r,re Jrr.IHtrI{ (r.rurencnnuocrblo or{oJro -3), uo arI,I JIr,r}rurl
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525O,92

5252,11 . 525?,75

5254P

I

5253,A7 [ .rr'l,uu
5255,33

5357,5 5362,9 5365,3
I
a

I

5367,5

<ltrrr, 24. tllo'LoIpa{r,[t trolro,ril,l]oBulrltux y,raorl(oB crrerrrl]il u o6"uac't'tt 6oJIr,ruolo llsrlra:
lroJroir((!ru.lr] uqc.ucrt ualnr.rtot'1-ra{a ortreqerro AByilIfl qoproql{ailItr

1,I3ri. I(pLrMcHoii ooceptaroptllr, r. XXXI

4749.95 4752,10'6

iord'o,u lo)uri
4749,67 4751,9

I

5254,72
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oqeHb ysnr{e; ecJrr,r oErr r{ nonaAaroT B rrIeJIb, TO MarHI{TIlOe paCq,eIIJIeHIIe IIx,
rro-BrrAlrir,roMy, orreHr, 

^{arro. 
o4ualto Ha Mecre I 5256,55 HeJrr,3.fl o6napymr.rrr,

Hr{H a Hrrx Jr nnuii Aa?r{enprr oseubno}ITpacrHolr rlealaraurrra. He o6ua-
pyxrl{Baerc.fl rnnuii rar(}fie B yqacrne }, 5357,5.

Taxnrr o6paaonr, [poBeAeHrrbre Ao cr,rx nop ([1, 9l) uaruepeu].rfl rloJr.flpl{Ba-
qr,ur (uonepesHoro nonr) n o6,racrr rrflreH nnu 6,nuano n Hr{M uplrltrnarouleli
rroryr coAep)r{arb oruu6tty 200-300 ?c, BbrBBaHHyro noJl.flpr{saqnefi pacceflH-
Iroro cBera. (B nacroaqee BpeNIfl BuaqnrerbHa.a AoJrfl aroro a{{exra ycrpa-
fleHa rryreNr uenoropoii uepecrpoftxr{ MarHl{rorpa{a.)

B aa(rro.regrre ocraHoBrrl\{c.fl r{a r{3MepeHrr.rrx rIoJr.flpI{BarII{I{ rIflTeH, BbIfIoJr-

HeHHbrx HeAaBHo Jlepya U4) c [ol{orrlbro rrorr.flprrN{erpa. B [14] I{BN{eptrJIrIcrr

asrrN.ryr u IJrrrHa BenTOpa noflapr,rBallr'rfi u3Iyrler1r.r.fl B IrI r{ p O H O i\[ I'IHTepBa-
Jre cfler(Tpa (n rrecno.nr,no cor arrrcrpeu), uplrueN{ DTr{ Berr4tlr{Hbl lluTepnperll-
pOBaJII{Cb ItaH aBIII\{yT !I I'Ialpfl}HeHI{OCTL tIOtrepeIIHOIO IIaIHI{THOTO UO.n.n' He-
cocTofrTeJrr,HocTb Taltoro poAa r{rlTepnpeTartrI,II{ y}Ite cJIeAyeT c oqeB[AHocTLIO
r{B ycraHoBJreHHoro n $ 2 {anra BpaudeHr,r.rr frJrocHocrr{ rloJlflplrBarll{r{ c paccrotr-
rrrlel{ or IIerITpa .rIr{HrILr. Ho, uoulruo aroro o6cro.flTeJlbcrBa, ynaaauur,rr,i N{eroA

[14] oHaarrnaerc.rl Herlpl{erlJrer{blrf rro cJleAyroqrlt{ flp]IqrrHat{.
l. Ecnn l,rrrcnelruo paa6r,rrb Becr, rulrpoxlrii cnenTpallr,Huii nntepnaJr rla

qacTl{, noTopble BLTAeJI.EeT rqe,rr, soror,reTpa r\rarHrrtorpasa, To, Italt l\[br ToJrlI{o
rITo rronaBaflr{, cr{rHaJr rroJr.rlpr,rgarlrrrl or qacrl{, coAepx{alqert nenpepr,rnrlr,rii
crrcltrp, n 10 paa lrerlblrre, arelr currraJr ot raHoi;i )fie qacrrr, co4ep]fiaqeft ltar-
Lrlrrr.ro-rryBcrBr{TeJrLHyro Jrr,rHr{ro. O4uano B r{HTepBaJre, coAepE{aIqeNI HecKoJIbIto
coreu aHrcrperu, 6y4er no rtpafinei,t xrepe B 10 paa 6orrlure raHI,Ix .racreft c Herlpe-
pbrBrlbrrr cfleHTpor\r, .Ielr .racrel,l c Jrrr[rr{EMr{. Iloarony tlpuBHoc or rIoJrfpI{Ba-
qrrr,r Henpepr,rBuolo ctrerrpa B cyi\rlrapnr,rit clrrnan [oJIrrp]rBaIIIru 6y4er Ire x{eHr,-
Jrre, a, rlolr{er 6rrrr, 4axe 6o;rrure, rreM or luttttit, qro rrpuBeAer H Toriuocru He
errrue -100% n onpe4eJreHr.ru BeJrrrqurrbr rr rratrpaBJreHrrfl nIarHI{TIroro rIoJIfl.

2. Cornacuo r,rccJreAoBannairr [15, 16], s anrr{Brrr,rx o6,nactsx (c[roxlty,nax
rr Bo,rronrrax) pea onancrrbre Jrrrrrrrrr r\i oryr 6rirl nonaprla oBarrbr Ha Hecl{oJIbIto npo -
r{er{ToB (no.napuaaqrr.rr peBorraucHoro paccexrrna). Ecnr,I sa.srb o[II] roJlrtto
Ju,rrrr4ro HB (nnu Dr, Dr, D3), ro, ctllrrafl crerleHrr ee rIoJItrpItBaqun-l% u.c'ttr-
Tatr, rrro orra BHocLrr n o6rqnii rloror( - curl{aJr or rxr,rponoro uHTepBaJIa crleltr-

;- pa - Br{.rraA -10-2, Aa}fie B DTox{ cflyqae B anrr4Brloii o6lacru uoautrrca $nn-
ri,Isirbrii cr.rrrraJr [oJr.flpI,rBaUrru co crerleHr,ro -10-4, T. e. To, uto draHtu'recntt
na6.nro4aercnB l14l rr y Hac B rrrrrHax Arrfl "rrr.rFrr,rr{ X 5250. O4HaIto ara rloJrtr-
pr,lSal{rrfl llo lrtfe0T Hr{riar(oro oTHorrrerrn-s rr nrarHl,rr}roNly noJIIo ]r cBfISaI{a c
BrryrpeHHrrrr cBoricrBoi\r peBoHalrcHoro paccefrrrLrn. Hanr,rqne pe3olrauclrblx
nlrur,rit B rxlrpor(rlx crrenr1 aJrrrrrblx yqacrxax l\{o}rier llbrBBarr, ourr,r6rty 6oree
100% s oflpeAeJrelrrrr,r Be,rnraruubr rl lranpaBJleHr4rr rroJJrr.

Taxlru o6paaoiir, B rloJrflp[Bal{rrro, I,laNreprlo}rylo s t141, BxoAlIr, Itpo]\{e no-
Jltrprreaqrru or NlarurlTrroro rroJrrr, c 6orrr,nrr.ur Reconf rorrrpuBaq[tl Herlpepr,rB-
HOI'O CrertTpa, a TaHlIte II0JLEpI,IBal{Ir-s, cB.sSaHl{afl c pe3oHaHcHbrl\'I paccetrHrl-
eiu,- at!{el{T ltoroplrx ilIo}Iier 6r,rrr, r-re roJrblto cpaB}II,Ii',r, Ho Aa}Ite fipeBocxo-

. ArrrL arir$cHr noirrpr,raar{}ru or rlarrrrrrrrolro rIoJLfl. floator'ry traiuepeulrn [14J
eABa JIlr T,rlreloT TanOe np.frx{oe oT}IoLueHl.Je rt rrarH14TrrbINr floJLflN{, I{alt 3TO ylta3bI-

'^"ff:J.rrltl';r,ie npr,rlrouy 6narosapnoctr H. c. Fluny"nuny , c. tr4. l-ouacro-
r{y Ba noMoulr B floJlyrreHrrrr Barruceli .EBJIer{nfl rreNrarHrrrHort no,rinpuaaql{Ir r{
ar[{enron BparrdeHr'rrr.

Anpe;nr 1963 r.
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AttAAEI,II,If HAYH CCCP

I{3 B E CTMfI ITPbIM CI{ Ofr A CTP O O14BI4I{ECH OTT O E CEP RAT OPTTTA

Tou XXXI, 1964 r,

HAEfiIOAEHIIfI
IOIEPETIHLIX I4 ilPOAOJILHbIX ilIAIIII&TI{E'trX ilOJIEff,

CtsfISAIIHLIX C COJIIIELIHbIMI4 ECIIr,mII(AMII

A. B, Ceoepttatii

159

B 1962 I'. noayqefl pEA r]Hrcpecrlbrr Barrncei,i npoAoJrBfiolo r.r [oilepeqnor.o noner,i na
coJllolulotrr nranLrrT or'1rarfc 6CT.
_ Orltc.tclr,, xolioulo nr)rpa[{erlrafi Torrl(afl crpylirypa rpoAoJrrJrroro rioJrr u crparrrrr,ri;i
Qartr cocyu{ccrBonarrlrrr no;rci,i paalrr'rvuoir oplrerrallIrl,l } co.{HerrIrLrx fl-srrrax ri rro cocoA-
crBy or tutx. Paccl'torpeHlrc Kapr npoAoJrr>Horo r.r nolcpcrrrrol'o norei,i papa Bcrrtrme{r1o-
arrrrBlrux rpyn[ con]recrrro c gcr{r.1aat{r.r rpyilflr.r ]Ir-Haprr,ruor,i (r]tirr. 2, 6-21) [oBBoJrrrcr
cAeJrarb cJre4yrotqtr c lr,rt;o4lr. I i

1. I{aptrtna [oflepeqru,rx noreii (r4arn o:r o6,;racreii c 6o;rrruor:i narpnxrennocrrro)
cxoAHa c toii naprlrnoiri cr4roBr,rx ru.Hui.i, r{oropafi Bo3Hrrfiacr, ec,r1ll paccMarprrBar]r xoJ]l{hl
IlpolloJrll]olo IIoJI'I I{aft iltar}TI,ITIIBIe trOJTIOCbI.

2. Ha6rro4arorcrr ilraJrr;re o6racrlr ci{.p crrle}r11 r (cocynlccrtonanrr) rrotrep eq-
rt r.r x nonej:r pa3JrrlrliltrIx [anpalnenili,i, B qacrrrocrrr fi o II ']r a n r a norcii rpotrrnolo.uoln-
rILrX lI€rrlpiiBJlertttii (<aHtrruxtua>), Ilononrenr,re Bcllbflxefi xoi]ol]Io cr]rr3],IBaercrr c rroJro]He-
uI'IeM oTrlx oco6erfttocteI,i, Bo3Hr.rKaroqrrx Har{ B o6racrrrx aaltetnoro [poAoJrbrroro rroJrn,
TilK l Ha lpilltrrqe no.n npuocroii.

3. Buepur,re noJryrrerrric Aalrubre o noJrtrx HenocpcgcTBelrrro Ao, Bo tspeMfl rr
rr o c Jr e Bcrlblrrlnl4 6anra 2 (22.yI 1962 r.) rr ;1pyrlre Aarrr]lle BrroBr, yxaa]rBaior rra ycJro]r{-
Hellrrc, ycr{Jjcllr4c llofirr Ao Rcr]r,llrH1,I II ylpox{crrlre Ii ocJ]a6Jrerruc rroJlrr, pacraJrKr,rBarrrre
OAIIOI{I{eH}ILIX IIOJIIOCOB CpaSy CHaSaJIa II EoI{OTOpOC npo}Ifi [OCJie OI{OIIqaEIITI
NCI]EII[HI{.

OBSERVATIONS OF TRANSVERSAL AND LONGITUDINAL X,IAGNtrTIC }-I.
ELDS CONNECTED WITH SOLAII FLARDS, hy A. B. Seuerntl.- Several interes-
ting recordings of the longitudirrai anal transversal fields have bcen oltained by means of
Lhc magneLograph of tirc totcr solar telescope cluring 1962.

\Vell-dcfined fine slructure of lhc lransversal fields is noted ancl also t,hc strange fact
of coexistr:nce of fields rvith diffcront orjentation jn sunspots and their vicinity. A com-
parison of maps of the longituclinal and transversal fields of several flare-active groups,
schcmes of lhe groups, and the I:{o-pattern (figs. 2, 6-21) permils the lolloning conclu-
sions.

1. Thc paLlern oI transversal Iio]ds (remote from rcgions titlr largo [icld stronglh) is
similcr to LLc paILcrn oI [orcc lincs, rrlriclr a]'pcars iI"hilts oI Llrc tiarrsvcrsal fit.ld are
considered as mxgnc[ic po]cs.

2. Small regions of cross-over (coexistence) of transversai {iclds rvith different dirc-
ctions are observcd, in particular, contact of fields with opposite directions (<antispots>).
The position of flares is connected rvell with lhe position of these pecuiiarities, which
appear jn rcgions s,ith an apprcciable longitudinal field and at the boundary of polarities.

3. Data on fields immediately before, duriug and a{ter a flare of importance 2 (22.
VI 1902), ohtained Ior Lhc IirsL timc, ancl oLIrcr dlLa again poinb Lo Lhccomplicatjorr and
sbrengtbening of thc field before Llre flarc ancl the simplificaLiolI arrrl \\'eakciring oI LIrc
fielcl and thc pushing apart of polarities of the sam6 sense immediately ai the com-
mencement and some time after the end oI the {lare.

$ I. Bro4nble BaMerraHrrfi, MareprraJr Ha6JrroAerrlrl1r]'fiaillt6poBr(a. floJrefi'!

B ne4anno BbrrroJrnenflofi pa6ore [1]unr HarrrJrr AJrrr 15 oqerrL 6o;rr,runx
BCtrbrrIIeH, STO IIX 6neCrArque BoJror{Ha cTpe}rrrTcrr opuerrTrrpoBaTbc.a BtroJrHe
onpeAeJreHHbllu o6paSoM B MaIIIIITHO]\,I IrOJIe, a rrMeIrHO paCIrOJrO,fiIITLCfl BAOJIL.



Jrrrr{r{r,l, flpoxoArrrqr,rx sepeS ]rellTpaJlb]ryro roqHy IIoIIepeqHoro rloJr.fi

r{ oAHorrMeHH},re rroJrrocr,r (unr,r [apaJIJreJIrrHo arr{r{ rnunalr) B o6racru cr.urb-
ur,rx uoneli. O4uaHo trolepequble noJrtr B aroir pa6ote 6rrru rrofl]qsHbr nyrer\I
na6oparopuoro MoAeJrr,rpoBanrrfl (l,ra coo 6paineulrfi uo4o 6ua).

C 1961 r. ro.flBrlJracb Boar{o}r{Hocrr, Ha corHeuHolr }rarHr,rrorpa$e ECT lra-
n{ep.rrrr, [olepearubre nora (cu. [2, 3]), rr Jrerorr 1962 r. rlr,r rlorlblraJll,rcb Ha
coJrHequor\{ MarHrrrorpa{e ECT rrory.rr,rrr, narr6o.rr,llee BoBr\ro}nrloe I{oJrrrqecrBo
Barrucefi lrarHrrrHbrx uoJrer:i Har{ trpoAoJIsnor,i, ran r.I flonepeqHoit nolruoneut
Bo Bcex cxoJrr.rno-Hrr6y4s suaunreJlr,Hbrx rpynlax nflreH. Cpc4lr ulrx 6rrrr,r an-
TlrBHr,re rpyrrtrbr, B ItoTolltrx BoBHTTHaJII BcrIbIIrrRrI 6ar;ra 2 r,r 4axte 3.

O4ua r,ra BaAaq arnx ua6rro4euuii - Br,rflcHr,rrb, arro BHoc.flT rrarfepeupr.a
lorreperrHr,rxnorcliBHalrrr{6oneepauur,repeayJrr,ramr[4] orro.flBJlerrrrr{
BCfItilrrIeH B HeliTpailE,Hbrx roqltax n o6 Lralrenellrrl,I nrarlrllTHr,rx rroJrerl npI,I
BCrrErIIIHax, a Tali}Ite [poBeprrTr,, rraH pacrroJla]raroTc.E Bcnbrrrrnr.r B peaJlr,Hblx
rrorr eperrubrx (a raxrxe npoAoJrE,Hr,rx) nolax.

B upoqeccc arnx na6;rrogenr,tr,i, ogr{ano, Brrrf crlllJrocb, rrro BoBrro}r{Hocrl,r IrB-
nrepeur,rrl rrotrepeqr{brx uo.ueir AoJr?nrlbl 6rrro orpanr,rqeHbr cpaBHrrre.rlbno ne6orr,-
rrri,ri\rrr rroJr.flrrr{ (no ncnxo,rr cflyqae, He 6oree 7000 ec). B o6;racru }r{e 6oJree
cr{Jrbrrbrx no;reii r,rMerorcrr crr.rrbHo BbIpa}fieHHbre er[rfeltrrr Bparqer.rug rrJlocliocrrr
loJrrrpr.rsaI{trr{, cBtrSa}rHbre, fro-Br,rAr,1[rolry, c rreoAHopoAHocTr,Io opr,reHTaqI{lI
rroJlrr flo r;ry6nue, Tart arro llar[epeHufl B aroxr cJlyqae Aaror rrarr roJrbl{o rloJro}r{e-
HlIe fIJIOCHOCTII IIOJLflpI,ISAT{UII U H}IqeIO }Ie IOBOpET O I{allllaBJlerrr'Ilr pea.nr,UOli
cITIJIOB0I:I Jrrrurrr,r. ,[,anee BLrflcIlI,IJrrrcrr Tan]rie orpaHl,Iqerr]rfl u co cropoHll c Jr a-
6 r,r x uo,ner,1: s o6racr.flx, rAe r{rrerorcfl rrrrrua, BoBrI}rHaIor a${erirrr <,irelrar-
utrrr-ror,i> rroJrrrprraar{r,rr,r -- rro;rr.sprIBarll,rrr pacceflH]Iolo onrr,utorl arraJlr.rBaropa
cBera, Aalou1rre rolr{rrbll:i. curl.raJr ilonepeqr.roro [oJItr, altBLr]raJreHTurrn 200-
300 ec, .rro n 2-3 paBa rlbrrxe o6r,r.iHrtx uryhloB. (Bonpocr,i Bparqeun.fl rrJIocHo-
crlr noJrfrprr3ar{rrr{ rr rrcroqrrrr.r{oB (Henrarrrr,rtuoii) rroJrt{p}iBarII,llI pacc}rorpeHr,r
Halrrrr B [31.) Taitnrr o6paaonr, ToJrr,]ro B A a Jr r.r or cr,rJrrrHbrx noJrell r{BrrepeHn.rl
asrrN{yTa rrfloci{ocrr{ noJlrrpr.l3alIr'nr x B 6oJrLurrrr-rcrse cJrya]aeB 6yAyr AaBarrr
npaBr,rJrbHoe npeAcraBJrerure o6 opr.rerrrar{rrrr nonepequoro [o"Tlrr n napruunoir
rrJrocnocrr,r. Cuoco6 oAr{oar{aarrrolo orrpeAererrrr.fl eroro aarrr\ryra npr.r Jr ro 6 o u
pacloJroffieHrin oceli nor.apriBal{r,r'orrrrol:i orrr}lxr,r orrrcarr rralrT{ B [3]; erot cilo-
co6 rrcuo;nr,BoBaJrcfl B HalcTorrqeii pa6ore. tlro rtacacrcrr B e JI lr q r,r r.r bI rlore-
peqrroro rroJrfl, To Ao paapa5ornr a4ennarrroii Teollrrr,r o6paaonaurr.s .nr,rurui uo-
IJrOlqeHrrn, rJ 1r]l r{oytcl'll}rrI uarrrlll'.Lroro rroirtr, rrpaBrrJ]r,IJtl yur,Irr,lnarolqcrl
a{r[en'rrr asor,ranruoir l{rrclel]crrrr, p&ccefrrrr{fr r,r rorJro[IeHr{fl, xrLr orparrrrqrr-
BneNrc.E ceiisac ro,rrbr(o paccrrorpeFrrrerr AJrlrHrr Bcnropa nperrxryrqecrBer.rr'rbrx
tto,rr-l6atrrri

o.:/o-r+olr, (1 .l )

r4e 611 , 0_L' - crrfrraJrr,r Mafrrr{Torpa{a, pa6orarorqero [o cxeMe llonepeq-
HOIO rroJrf lrpr.r AByx rroJlolHer{r{flx rrJracTLIHnw rln}u, oTflIllqarcquxcfl Apyr
or Apyra sa 45" [3]. BonzsuuY 0f Mo]nHo cqrrrarb cBoero poga rrrepoft ua-
Irpfl?fieHr{ocT[ IlollepeqHoro rroJr.fr H y u ee saBr{crrMocTr, oT f1 r ofrpefieJlf{eT-
ca teopraert o6pasonanrax .r,rz.uwit rrorJrorrleHrr.s MarurrTHoro rroJrfl rr paccro.fl-
rII4elI rqeJrefi MarHrltrorpaSa or qelrrpa JIr{Hr{u; Harrpr{Mep, n [2] aanucrrMocTr,

cI{rHaJIa 01 ot}/-1 raHoBa,sroBeJILIq[ua01 ,- Hz1npv.I{aJIEIx.r? n61 -HLIrpII (cpeAHux>> H. ,(,rx onpe4eJrerrHocrrr BeJrr{q[Ha 61 xoprulrpyercfl B eAr{-
Er{qax cltr'HaJra Hann6ponnlr, notopuft B cBoro oqepeAb Moffier 6rrrr Br,r-
palHerl B layccax c troMorqbro cpaBHeHr.rf efo c cr4lrraJroM rrpoAoJrbrroro
IIOJIfl.

Ocrauosrr,rc.fl Ha Borlpoce o xaru6porne, trocnoJrrr(y BAecb panee Heo.[-
Eoxparuo BoBIrLrHaJrr4 Eeroqnocrrr . lr omra6xra. llanecruo, uto co6crseuubre
llacrorbr Dr\(r{ccr4oHIrbrx JIITEI{fi lreugrorcg B rrp oAoJIbEoM rrore
rr oAEa Jryr:rrurr c sacroroft roo (n orcyrcrBrfr nona) BaMeurercfl I{ByMn c qac-



rorar\rr1, cABltr{yr6rr\nr }ra -r- Aorr or i,lo (Aol : #), lt c rrHreHcyrBHocrfltrrrr,

paBlrbrMlr rr o Jr o B rr H e I{HTeHCrrRHocr}r r{epacnlen.uenuofi Jrr{trru. Bonl,mefi
qacrore coorBercrByer npatsoe, a uenr,ruei,i - JreBoe BparrleHr{e no r(pyry.
Tanme AJrrr cJroa rror.JJox{a]oqero raaa (rrapoB i\{eraJrJroB) , uoue-
q,eHHoro B rlpoAo.rrbHoe rIoJIe, Br,lecro trrLtnrrv tror-JIorqel{r{fl c qacroroii o0
uai,i4eu ABe JrnHr,rr,r c qilcroraMr.l r,:o-1-Aou tr o, - Aos Ir rrorJro[{eHr.rtrMl{ B A B a
pa3a lIeHr,IxItMI{, qelt ucxo4uoi,l JII{HIIr{. TlnreucuBnooTb rrorJrorr{eHrrfl BaBr[-
cr.lT oT Xapar(Tepa rroJrfipr,rSalllrr{ nal{arcqero cBeTa.

Ec.tt'r,aua;nnaIlpoBarb Dnrl{cc}rlo o rronlorqbro l{pr4craJrJra, Aalourero l]aarlocrb
xoga J- lla ?u, to uprr -'{- lla i" 6yycr rora[rerra oAJril ]to]rrorrcrrra, a rpr{
- 

t ln ',1" 

- Apyrarr Ir rrrrer.IcuBrrocrL
6yge'r pau*rf rlrrrerrcrlBrrocrr{ roJrr,r{ o 44,
o A rr o fi tra nol,ruorreHT, T. e. paBrra
u o Jr o B r.r r{ e cylnrapuoit.

Ec.nu ananr,rar,rpoBarL rrorJrorrlerrr{e
B IpOAOJII,IIOII fr0JIC, CqI4Ta.g, rtTo Ira
rrorJrorqarcu1r,rri cnoli rraAaer e c r e c r-
B e H H rt I,i cnet, To It H e Jrr,lll4rr tpoii-
Aer cBer r,ruTeHcltBlrocrbro, paBrroii uo-
JroBr{He roro, rrro laAaer Ha aHaJrr43a- I if, t
top, z6o troJrrrpolrA trpolycxaer rroJro-
runy cneta, Hin I,IB crryqae Morroxpo- @r'rr. 1. Cxervra o6paaoraurax currlaJra

rraatlrqecxoft onrrccmvrt urr^rrrurop 6y- rrpoAoJrbrroro rIoJUr rr crrrHaJra narra6ponxr

Aer uooqepeAHo racr4Tr, oAlry I{3 a6iOp6- r - repBa'E rlenr'; rr ; Brop&f rqeur $oroiler'

rlrroHrrbrx r{oMtrorre'r,. rar( qro cyM- Fa IvlarHnrorp:'sa#ir*#TH#- Beil'rqrrua ,.o'

MapHoe trorJrotqeHr,re (a currcte sHBrr-
na;tentnofi r.utrpr.rHbr a6cop6qun) 6y4cr B ABa paBa nieHbrrre, qeilr y rraAaroqero
Ha arlaJrl{Barop cBeTa. flprr atou 6capaa;rn.riro, r{aJrararorctr u[ttr Her Apyr rra
Apyla o6e xonuonellTr,I I,IB-Ba Hone.Inolii [rr4pr,r]rbr Jrr.rHr.{r{ n c,rra6oro rroJrtr, Tan
HaIt Itol\{rloHer'rrr,r o6.na4aIor Baar,rMHo oproroHaJrr,lrofi nonapr,raaqr,rert rr arraJrr{-
Barop 4eficruyer'rra rialr{Ayro 1,rB r{rix HeaaBrrcriMo.

B uarnnrorpa{e nepexo4 or (raeu + 114?',x 
-1 lal, peannaycrcfl MoAyJrfl-

qr,rer:i nanpnlr{eHr,rfl }ra nprrcra.lrre ADP co Bpel,re}reM, Tar{ rrro nepByro rroJroBrr-
rly neprroAa trpr,rcyrcrByer oAHa r{o}ifioHerrra, a Bropyrc - Apyrafl (cir.r. cxcmy
ua,{rlr. 1). Cxeua npe4ycuarpr{Baer cJro}r{eHr.re paar{ocrr{ rroronoB n ulenax 1
v II aa nepBr,re rroJrrrepr{oAa c r.rx paB}rocrrro (c b6parurrirn ananou) Ba Brophre
IIOJIrlepI,rOAa, TaH lrTo cl{ur{aJr

6i rr : 2 (1, - lrr)rr. (r.2)

Ilpr,r na.nr.r6poBrie Barrr,rcbrBaercrr cr{r.HaJr, Boarrr,rnarculr,rft nplr c A B rr r e
roi,i rre rry:gtrrr. (n orcy'rcrnlre uo;ra) rra Hpa.Ex Arlcna Comrqa; nepeA arraJrr{Ba-
TOpOtr craBnrcf AonoJrr{r,lTeJrrrHo erqe IIoJr.Epor,rA u 1/a l,-unacrrlrrrta, qro [peBpa-
qaer Bcro crrcrerry (no.unpolr4 l,lnlu -];rlul, f uonnpor.r4) s lro4ynflrop flp-
r{ocrl,r. IJepnrrri troJrflponA npolycxaer rr o rr o B r{ H y cBera r{ax s o6racrn
Herlpepr,rBrloro cfier{Tpa, Tar{ rr n cc[epe JrtlHr{rr (r o6or.rx cJryqaflx - ecrecr-
geHH6rfi ceer) , I,I gra noloIlr4.Ha cBera npoxoArlr roJrlr{o BTerIeH}Ie o 4 n o ft uo-
JIOBI,IIIbI nepr{oAa. IIpn panr.rr,rx pa3rrocrrrx I t - f 11 oTo AaeT CurHaJr B ABa pa3a
neulruurf , 'reM 0l ll , T. e.

0i,:(11 -Irr)".
flpr,r uanrrx rroJrrrx r{ cABr{rax rlleyroJrr,Holo nor{ryp;.

(/, - /r.)rr -, 
u-k 

orn,

(/,,- Jt)"--*n^"
11 tr10D. I{pbrMcr{oii o6cepBaropuil, .r. XXXI 1.61

(1.3)

(.1.4i



rr noJle l\rox{Ho RaJrl{6poBarr, ycJIoBI{eM 6i tt : 6i., orxyAa

ar-,, 0L
2A),H ;# : Al." 7# '

(1 .5)'

r4e 11 ;1 -- r{r{reHclIBHoCTb B I{OHType o4uoii I{3 I{oMIIOHeHT, 17,a - ro }I{e AJIfl

r{eBo3Myrq,eggor{ rrrrHr{lr. Paccnotpl{1\{ rpaAl{eHrbl ullrelrcl{Buocr}I n (1 .5), Ho-

T0pbre Mo)r{tro ilpeAcraBuTb B BIrAe

, o'^r A"'
/o il aAl. , Io" #"'

rAC rrgJ(enc nyill IrpII[IlCEIBaeTCfl I{I{T€HCI{B}IO(,TII }Ienpep],lllH0l'O C[0]tTpa'

& r'l - ocTaToqHlrc r{}rTeIrCI{RHoCTII. flpnueu 3a c/Il{Hflrly I{HTetrcI{B}IocTIr

BeJIrrrIlIHy .Io - llrrrencrrBrtocrb rreilpcpr,IBrlol o cner{Tpa, rlaAalotrIero }Ia aua-

Jrr{3arop cuera; rorga o6e Berrrqr,rubr .roli lr -Io" 6r,1111 6tr panuu } lo ,rp.,

ol(rrHar{oBr,rx noar[$trqueurax npollycItaHIIfl. IJo r[antuuecl{1l 10 11 6onsurc,Ir.

B 
t'lL : 1,1t2 paea, rfie & I - npoilycnaHlre rracaArir{ I(Jrrr rToJrfl, a .,c -'ro irre
o

I'

411n riann6poRl{I1 (BAecb l,o6aB,rlflercfl JIrrITIrIee' Ha 40%, ror.TIouIeHI'Ic cBera

B lroJrrrptraarope lr IIJIacrttllrtax i t;*. TaHuu o6pallon'r" ycJroBl{e Harl46l]on'

xrr (1.5) 6yser

2y;"r :9 Lx",t.-- tTll -
(1 .6)

]lenn.nrHa cl ilpvt [ocrarorruo II&JII;IX noJlflx 6lugra rt cAIrH]Iqe: rlaHJloIIbI
o''^ ,, d'' 

^"npr,rJra #^ ffi ilo.rru oAr{HanoBr,r, TaH r{aN rlp}4 rlarox{ rloJre l{orlryp r{aEi-

11or1r lra HpyroBr,IX I{orirroltcl r 6nr,raoii x HCBosl\{YIIelIHo}{\'. (I{pouc rOro,
.rperc6peroer\1 pa3r1r.{rleii nureucnuriocreii R pasr{LIX qaCTfIX guCna.)

Rcltt.rr,tHr,t

AXrr : + 4,67 '1.0-'5'?uz?l , LX" :\ u '

Paccuorpnn X5250,2 (g: 3), AJrfl Hee

Al.Ir - 3,86.10-5fl(A), ah" -- 1,i5.70-7 u1L1, A:2,27'tO',u'?':
ot)

: I ,59 'L02 u (ec) ,

rqc ?7 - cnopocrb (n natf cen). l{na fu z1886 (9 - 1,3)

(1.8)

A)"n: L,/t3.10-',// (A), AI,.-- 7,62'70 ' u1L1,Il :'5,(t7'1g"1t ==oI

: 3,96 .l0z u (ec). (1.e)

* Ec.nu 6tt usl pa6orai]H B cxeMe Har<omrleHlltl crllHaJla co BpeN'lelleM, TO^ l'13-3a TO|O'

,.,ro np"-iiorr6pooo" .r.ru, pioeu 0 norloBllHy pa6ouero BpeMellll (reuHora),0i" 6lt'ro 6ur u

llBa pa3a MelrE,ue (l.3), u ycrroBue xa;tu6ponru nr'lecro (1.5) 6suro 6sl zL1'H:tror"7

(upu paneucrBe Har(J,roHa Kpbraa r(oHrypa); aro yc,'toBlle npHlraro ourlt6oqtro n [5] ri n [(i].

162

B pa6o,rax lo 1959 r. BlirroqtrreJrbr{o, cretryfr [6 1, urr nprrHI,IMaJrI[ a"la11 :
: 0,3b, Cql,Irafl (orun6ouuo) , qro IrpI{ xaru6ponxe rlg-Ba.AoIIoJrHureJIbIIoIO

rroJr.flpollAa Ilpoxoltllr B ABa llaaa MeHrIIIafl I'IHreI{CIlB}Ioctr (ue!T npII l{3Mepe-

ius.x'II lj;, ,.o"opoo euqe ocr u6l, flerctr o 0,7 paaa (0,7'0,5 : 0,35) ; aro AaBarlo

(1.7)



11 : 0,68.102 . u, r. e. Ha xparo (a'=2 xulcen) oHono 740 ec glx l, 5250 w
H=31r0 ?c Arrn l" 4886. 3ro oenasaer, qro n ouy6nlrxoBauHbrx go 1959 r. Haprax
BeBAe rlena oAHoro AeJreHr{fi (n ac) 4orxrna 6r,rrr, yBeflr{qeHa BABoe, a rorruocrr
MeroAa (ruyu n ec) uourameHa BABoe . B pa6ore I7l arot ueuyxrnr,rii Mrroffirr-
re.qs 2 yx{e ycrpaHeH rr rrpr{rr.rrra Ha.rlr6ponma (t.B) - (1 .9).

C 1962 r'. xallr6poBr(a AeJraerc.rr c noMtreucaropoM lraMeHeHr4fl flprocrr{
(cu. uactoaqnii rolr, crp. 209). 3ro Sorolrerp, ycrarroBJreHnr,rii na nrupoxuft
yqacron cler(rpa L{ perrrcrprrpyrcrqlul cpeAr{ee rro BpeMeur.r or rrHreHcr{Brrocrtr,
Herrpepr;rBHoro clenrpa, r. 0. pa6orarcullrr,i uerogolr HaxorrJreHr.lfl. Cnrsan or
Sotouerpa [ocrylaer Ha cr{creMy, MeHrrrorqyro uacruta6 Barrr{cr,r curHaroBl
rloJr.tr: fiprr yBeJlrrqenulr arort rrHTeHcr{BHocrr{ oH aBToMarrrsecfir{ yMer{bnrr{T
or6poc, a [pr{ ee y}reur,rxeHr{r.r - yBeJrr4.u,rr. IIoarouy [plt nepexoAe or Barr]Ictr
rlo,rlr. I{ 11 H xaJrn6poBHe aBroMarucecHu ycrpaHrrercfl pa3Jruque r,rHTeHcr.rBHO-
crer"r r4B-Ba paailurrrrrr rrpolycxaHr.rfi (uro AeJraer a,,lall - 1). O4naxo, ran HaK
npn xarn6potsHe cBe" B crrexTporpaS upoxo4ur roJrr,Ho rroJroBr.rEy BpeMeHrl,
$oroltetp, noMnerrclrpyrorqr.rr,i I,rBMeHcHr.rfl -rrpHocrrr NreroAoM IraKorlJrenr,rfl, Boc-
rrprrrrr4Maer Dro raxlr{e HaH rJraB, r. c. HaH cc.rrlr 6rr.flpnocrb B ABa paBa (uo cpan-
rrer{r{ro c cryqaeM Barrr{cr{ lorx) yueubrrruJr&crr, r.r neper4crrpaBJrfler - y B c "1r r{-rr r,r B a c r B /IBa pasa or6poc lra Hpa.Ex l(rrcxa Coruqa. 3ro ynenr.rueurre Sr.lK-
Tr,rBlroe, qero He cJreAyer sa6brnarb. Taxnnr o6paaou, ecJrrr c KoMnerrcaropoM
flpnocrr{ Baper.r.rcrpr,rpoBaH or6poc Ha r{paro, paeur,ri,i llz Ql - I,[r) , ro Ey]nHo
BBecrrr B ABa paaa Merrrrrrlri,i ot6poc lln (tr: - W) r.r ranr.r6ponna 6y4e.r [uo,
(1,6) - (1,7) l

'rt,, - r4r : { ?Zr,f,: 
^f,:1 

1333:

O6r,rqno xarr.r6ponxa AeJraercfl Ha paccroflrnl. llp paAr,ryca or HpaE
or r{parr r,reo6panieunR Co.tRqa, Ar.raMerp 70 cu), r/\e u : 7,BB n.ulcen,

\ru-w):tf33d:ffit?333:
Ha -uprrne4eFrurrx Hr{Eie r{aprax, HpoMe o6rr.rHbrx r4Boraycc npoAoJrr,Horo

norn H 1; (nx xarra6poBr{a [pr,rBoArlTcfl B coorBe?crByrorqrdx ra6rur4ax), EaHe-
ceHLr crlleJrritr - orpcsntr npfrvrbrx, ccpeAr,lHa r{or(Jpbrx suxcnpyer tr{eoro, B no-
TopoM BeJIoCb IlSMepcHI4er a HaI{JIoH IIx H IopItSoHTaJIrl- CyrouuOft ]rapaJrJre-
lrrr, cL: X - [j, onpeAer.Eler HarrllaBJrerrr4e lrJrocrtocrr,r Ilorlflpl{3aqllu r.rJrtr aBr4-
Myr rroreperrHoro nona (cu. [3J, crp. 131).,(rlrua orpeBKa paBrra 61 (e4r.rHuqa
AJrr{rrrr 01 o6rruuo paBHa 70 u"+r, Ha.JreHrc ca}ronr.rcqa 3|.III-09, oHrr BeBAo trpr{-
BeAeHr,r ua riaprax).,(;ru nepenoAa arr{x eArlHr,rq B BeJrliqrrHri rrojr.fl u[].r1{pyrrre
{r,rsl,rvecnr,rc Berr,rqr,{r:rbr cJreAyer BBrrrb r4B npr{BoAr.r}rrrrx Hr.r}fie ra6ruq fiiinny-
(e aur) cr,rrr{aJra Harll6ponHu 61" r,r upr,rnecrr{ ee H ycr,rrreHuro (ATT), op, xoro-
por{ IIpoBoAtrJracb sarrr{crr rroJt.flpr,rsar\trr{ cr,lrr{aJroB 611 r'r 612; HatrprrMep, ecJrr(
xanra6ponxa cocraBJr-flJra 200 atat, uplr ATT 2000, ro upr ATt Barrrlctr arrrx crr-
rHaJroB, paeuori 500, cr,uuan Ha,nu6ponHn 6y4er 200 nn X }ffi : BO0 at",w.

Mana.n u4{ra B Haarare r,rJrr,r noHr{e crpeJrnrr oa[arraer ee AJrrrHy, ec;rr{ ona 6oree
10 nat. Mr,r naruilr,r, .rto raxor,l cuoco6 [l]eAcraBJreHr,rfl r.lBoraycc 11 o4nonpeuen-
HO C Orpes(aMrr, xapaxrellr,rsyronu{rf}r noJr.fipr,r3ar{r,rro, o6na4aer nar,r6onr,rueft:
tflrsra,recnorYr HarJrflAr{ocrr,ro. Oulr npeAcraBJT.flror co6or,i nourleu.r.paqrlro Ea oA-
r-roil xapte tccx na6"nroAeHHIJx AaHHErx o MarHI,rTHoM rloJre, Ho.r.op6le Molr{Eo.
rIoJIyylITb c rloMotr{Llo r{ar}IllTorpaSa, u uoryr 6r,rrs rncronb3oBaur{ n 4anr,uefi-
ureM AJr-rr Bcflnr{x r,rccJreAoBarrui,i r,r ranrepuperaqr.rli. Brlr raprr,r rroJr,rr BcerAa,
r4Meror r{rr/{eHo 6. Illrplrxonoii ur.rnneii yHaBarra uefi.rpanr,nas t],1fius.

Haprnr 6 ur,r conpoBolnAaeM acxrrgaMr.r coorBercrByrorqero yqacrna coruqa
R roM )r{e nracrura6e. Ha nelr [pr{BeAeHa rroJrrra.fl c yBefll,rseHtreM B 4 paaa

(1.10)

(ra 3 c"m

TAI{ IITO

(r.r1)
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BaprrcoBHa rpylnbr rIfiTeH (c4enauuaa B rr,rA BCT c nao6paixeur.rer,r Co,urrqa
70-75 cat); grrn nalr{Aoro rrflrxa (ornc.rcnr,r rurpr{xoBitort) upuuegeuLr Harrl].fl-
}I{eHHOCTL.I II IIOJLEpI{OCTI{ IIaIHI{THOIO rIOJI-fl nO AaHHLIM e}I{eAHeBHLIX BIIByaJIE-
EDrx [B]repeHuii a6collorrroro uonx Cnyni6rr Co",rnqa o6cepnaropufl. (3cxua
AeJranc.rr o6rrquo paHHlrM yrpoM rrplr Harr.]ryrrurr,rx r,rao6pa]r{eHr.r.flx, rraMepeHirrrr
c r,rarurrrorpa{ou - o6rrquo He paHee l0.tctc yrpa) . FIa arolt ir{e DC}tr,I3e Ha}re-
cerlr BcrrLruxr'r(o:rueueurillrrrpr{xoBr(orino nuyrpeHHeN{y Itparo); Halt rpaBI,rJIo,
I{X lroJroifieHr{e fi BrIA 0OOTBeTCTByTOT naqanr,HOii {aae paarlrrna (6cperca
Eauryquur'r xa4p Ho-rlnrbMa qepeB HCcr(o,irrrr(o N,rrrHyr rroc.rre Haarara ncnr,rruxu).
I-Iocriorr,xy na6nro4erur.s nlru6onrrx Borrr{rrrer(1 a rax}ric na6lio4cunrr ycoB, co-
rlpoBolr{Aaro[,rrX BCrrrJlrIHI{, ror(aBaJrr,r, qro Bcrrbrrrrr{r.I n 6onr,urr.rncrBe cBoeM
H arrrrH aro rc.s B { or oc6 e p e (unn r{rrir{rrer"r xpouoc$epe),ro couo-
crilBJIeHI{e c SorocSepHLrL'IrI MarI{}rTHr,IM}I Iro.rrflNl.r roJroirieHrrrr rI Blr4a Bcrbt-
tueH onpaBAaHo B caMoil{ H a .t a Jr e paBBI,ITI,I.fl BCIrLirrrHlt. Couocrar"Trc}rl{e rro-
JrolrteHHrr B0nbrrrleK B l,rx paBBI,IT0M COCTOflHI,IIT, HOllAa SHarII,ITeJrLHafl lIaCCa
BCrrbrruHrr Br,rroJrr([yTa n xpoltocsepy, Jryqure B IIpuHllr,rlle IIpoBoAi.rTb c noJlfl-
Mlr, Barrr{carrHrrrN{r{ B rrApaK ranrrx rr,rrllrii, HaH Hq lr"un H r.r I{. O4rraHo AJIfl
ar(rr{BHbrx o6nacteli, HaHMbIy6e4urucr,, Taltr{e BarILrcLI NIoryr Aarb coBcpmeHlro
racxa]r{eHur,rrl peay.;rr,rar 6naro4ap.fl EMT,ICCT{oHuouy o6paqeur'Ilo, r(oropoe Mo-
)fieT IIpI'IBOAI{TII AaE(e I( IISM0HOHI4IO 3I{aHa CI,IIHaJIa IIpOAOJILHOIO U flOnepeq-
uoro uoneir. Hymuo I{MerL, Tar(Ete B Brr[y, rITo B H e 06.rracrei,i Dr,I]Iccrrlrt, n o6na-
crrr AocrarorrHo curr,Hr,rx rroJref,.r (11 il ) -10 ec) r.rNreercfl noo6q,e xopoIIIee coor-
BercTBr,re Melr{Ay sarrr{c.flr\{}r rIoJr.E B HB I{ saII{crIMLr B Soroc{epuofi nunuu
l4686, ynaabrBaroqee Ha [poHr{HI{oBeHI{e Soroc$epur,rx uo.uerl BIicoHo B xpo-
uoc{epy (cu. 18J). Ha oto yr{aabrBaer rar}ne cpaBHeHI,Ie crpyltrypbr Soroc{ep-
Horo rloJr-rr c Ho-no,;roxrurcroft crpyxrypoir xpoltoc{eplr BoaJre rl-flreH, BIJTIoJI-
EeHHoe T. T. Ifauou (nact. roNI, crp.200). I4ao6palI{eHI,Irr Bcrlblruex HaHocI{-
Jrrrcb rryreM rrpoeKTrrpoBauua Hr-SI,IJIblla, rloJryqgsso"o Ha r(opouorpa{e
HI-l , fla yr(aBaHHrrft acxlra c coorBercrByronlr{Nr yBeJrr,rqcr{i,rcnr. Conlreuleulre
uao6pameuur Flo-{unr,Ma c DcHr,rBoNI rpynnLr Ae.rarlocb rlo /lByM (uo npafineir
uepe) xopomo orolr{AecrB,[eHHl,]Nr rr.ErHaM. 3ru acnualr cua6xrenr,r lrHAexcoNr rr,

Haxoneq, Tperrrfl fiapra c rrHAeHcor\{ 6 rrpeAcraBJrr{e'r' co6oli ror }r{e caur,rr,i
yrlacror(, rAe orMerleHbr roJlblto ocHoBllbre (xoJrNirbr) nonr (xapaxrepnlrr:i xon-
Typ r4Boray cct; Il 

1L ) uru Henoropbre rrflTr{a, a orpeaxr.r xaptr,r 6 BaNIeHeHIJ crrJrortr-
HbrMrI JrI,IHIl.glrI,r, nOTOpr,Io npeACTaBJr.ArOT CO6OI:I JITIHIIU, ItOTOpbIe rrpOBeAeHLI
IIapaJIJIeJILHO AI{CKpCTHIJM HaIIpaB,rreHr,r.Elf TTJTOCKOCTI,I IIOJI'Tp]ISaIUILI, r{, B IIep-
oou upu6,rlr)fieurrlr, BAaJrr,r or xoJrMoB rroJrfl I,t or IrflTeH Iroryr paccNlaTpuBarbc-a
HaH Cr{JIOBl,Ie JII{HI{[ IOne]leqHOrO IIOJLS Il 1]1.Ir]l1I Kalt JI]IH]Ir{, l,IM napaJrJIeJII:HbIO.
B ornuqne or rrpeAr,rAylqrrx AByx rtapr, Aalorqr{x qr,rcro ua6.nro4ate;nrsr,rrt ua-
Tepr,raJr, DTr{ r{aprrr npeAcraBJrrlrcr co6oir rronlJrlty I,IHrepnperaqur.t ua6.nro4euufi
C IOMOtrLEIO [peACTaBIIeHI{fl O }IaIHI4TH6IX CI'IJIOBbIX JIIIIIIIflX.

Coctaefleuue raxrrx Itapr cBflBaHo c paA_oM rpy4nocreir; B r]lyilfiax cJlotri-
uoii uonrpuocrrr uHorAa BoaHr,rxaer Heol(HoaHatrlrocrl, Itoropa.s ycrpalr.rlerc.fi
TOJTbKO rrOCJIe AJrr,rTeJIrrIIOrO I{ HpOIIOTJTI,TBOTO aHa.rrr,rtsa BCeX ITOSMO}I{HIJX CJIyrIa-
ea. flo.rrr.r BcerIa yi{aercrr nafirrl oAHoBHarrHoe pe[reur,re flyreM ycrpaHel{I{fl
BCeX Apylrrx cryrraeB, rrporr,rBopeqarqux ua6"uro/{eur'rflM rr oqeBr.rAHr,ru coo6pa-
rxenlr,aM. Cne4yeT', HoHe!.Ho, I,rN,Ierr, B BrIAy, qro .rI?IHr{pI Ha arrlx Haprax, /Ia}Iie
TaM, rAe r{x Mo}r{Ho caII,rTa'rL [apaJrJrcJrl,Hbrr{r,r BeHTopy }I 1 (n4a"nrl or crlJ]brlblx
uoreit), He -EBJr.alorca, roo6ule roBop.fl, ctrTJIoBLIMI,I JIL{HI,IflN{I,I, rax xaH: 1) uo
,ooo6palnentr{.rrM, r.rBJroTr{eHrrr,rM o [31, rralrepeHr,rr{ ro,rlrr orHocflrctr H paBH},r]\,I orr-
T[secHr.r]vr rny6uuau B BaBr{cl{Mocr}r or B e Jr rr q I,I rr ril car{oro IIoJrfl (.reu 6o;rr,-
rlre rroJre, relr 6nl.rme H nepr.r{epuu); 2) us-aa a{{enra anouarrnoi.r l{Idcnepclllrl
HarrpaBJreHr4e {axruuecHrrx cr{JroBrrrx nuHlrii II uoxier orJrllyarbcrr Ha HeI(oro-
p'uir yror (eeponruo, ue )30") ot nai.rgeuuoro HaMrr HanpaBrrelulfl. ltporue
roro, tr{BMepcHu.q rroJrrr B Soroc{epuoii rraru,nr }" 5250 n.uu l, 11886 oruoc.s'tc.a
rt orreur, ysr{oMy (ronrqlruoii-300-: 500 nt)croto, rrpanrrqecnr.{ rorrrrr It IrJIoc-
r{ocru, 'TorAa HaH crrJroBbre Jrr,rHr{r{ - IIpocrpaHcrB0rrHblc KI]IrBLIe - He Mo-
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ryT BCeMr,r CBOL{Mr{ rorrHa}Irr [e](aTrr B yBr{or{ cJroe. Ha 3TI'I Haprlr (0}I"IIOBI{X

rl,rnufit MLI [epeHOCl4]I IIOJIo]fieHlIe II RI{A BCIIrIIISH C SCIII4BOB a; B pft4e

cilyrlaeB IIepeHocflTCtI I{306}laHteIII{fl IIflTeI{ *. B cnpaneAJII{BOCTII nocTpoeHHbIx

HapT CIIJIOBbTx JII{HL{iI q[TareJlb Moflter y6eAI4TbCfl, 0CJIII CHI'IMer HOIIUIO ATI{X

fiapr 6 Ha nposparrHyro 6yr{ary }r HaJro}nrlr }ra Ha6JIIOAeHHyIO Hapry TIOIIfl 6.

Beile rla Bcex scgr{3ax 11 Haprax ceBe]L- HaBCpxy, BOCTOn - cJIeBa, gAI'IHIr-

qa no Beprrr*aJrr{ r,l roprr,o,;ar[ 25". EoJrr,Ixafl qacrb ,,oryrleH,blx s 1962 r.
rr o Jr r{ ai x sauflceir (rpex CI{IHaIoB 6 

11 , 011, 0 t ,) ntarnurullx IIoJIeii Bo BcIII{-

[reqHo-aHrr,rBHbrxtpylnaxorHocr{Tc.rr K oA H Ofi Lt TOli }I{e 6ulloilapHoii
-rnvrrle. cv1r1ecrBoBaB[]ei'I Aorroe BpeM.n Ha Colruqe: B flHBape ora rpylna
fi".;; rioriep t,4aree ona rro.rrBJrrrrracb n-o/tr HoMepoM 9,78,25,u B Mae' fiorAa

ee BIrepBbIe BaIII4oaJII{, oHa lIMe-JIa {o-Mel]-34;-3areM oHa O6cto.nrenr'Ho 6lrrla 3a-

rllcaHa B r4rolre HaH rpyr[ a 46, u 25-26.yI 3ra rpynna p_acraJracb. B o6oux

cflyqa.flx B rpy[ile ua6nrolanucb cr4Jrr,Hbre BcrrbrluHtr{ - Ao 6aflila 2. Hpoue ro-

ro; 19.IV 1962 r. 6r,rua nonyqega rlorlr{afl sarlr{cb orpaHuqeggoro yqacrl{-a

oceHb aHrr,rBrlofi rpyrlbr 21, xoropan 24.Iy saruJra 3a I(pall u pacnaJlacu 1I.Y:
B aupere B arofi "pyrrr" 

rraqro Bo,rrur(aJrr{ Bcnbrrl*t 6atna t * u 22.1Y

1962 I.-- BcIIrIIIIKa 6an,na 3.,fl,anulre o saII[Cflx IIoJI.E I{ [oJLspuBaII]'II'I B yHa-

BarrHrix 1pynlax co6paHLI B ra6n. I u 3. B Drux ra6Iuqax IpIIBoAflrc'fl B IIep-

BoM crordqe HoMep rpylrLr, Aara r4 cpe4Iruli MoMeI{T rrBMepeHI{.tr Tpex ,,apaMer-

poB IIoJI.fl: 611 , 01r,6tzi no lropoM-B^peMfl saIII{cI{ I{ AaJIee [apaMeTp IIOJLI,

ycr.lJreHr{e ,p, ,urrrd (ATT), yroJl ?':4f t-fyl (cr'r. [31), xarur6p9:12'
*o*"r, xaru6ponnr, cyMMa otn;roneurnit Ha E- v |Il-rpae s uat v A'l"l; I{aJII{o-

poBr(a AaHa B ac corJracHo (1 .B) - (1 .11) u npr4MeqaHl4fl. Bperr.la BesAe MocKoB-

cHoe."-'-B 
"pyroe 

34s.e 6r,rno cultul,rx u Boo6nle BaMerHr,Ix BcrlblrlreH B AHI'r Ha6Jrlo-

n""rrr,'io Z4.V , 6n 29- s Heft BoBHur{Jra MotrlHa.g Bctrr,Im1a (cu. uuxe).
R 

"orooe 
2L 6r;nO oseHb MIIOIS BCII6IIIISX u [O.EpqaH1Ifi, u uge AaHHLIe o HI{X

;a;;;; ";6n. 2 (auanorrs,r,re AaHHLre ro rpyme 46 npunegeu, n ra61. 4).

3g,ecr, B rrepBoM ctou6qe nprrBeAeHa Aara, B cJleAylotrurx -- BpeM'a rlaqarra u

r(oHqa BSIIrIIIIHII, ee HOOpAI{HaTLI, 6aJIJI' CTaHIII4fl, ItOTOpa.fl Ha6IIOAaIa BCII6IS-

il G; - Itprrrrr, ocrurirrre - no o6oBrrase,uflM Brcnneren.s Opayuro{epor-
cxoro r.{Hcr;ryra), MoMeIIr l(aApa Ho-{u.nr,ua, c Horopo1'o CAeJIaI{ sCHuB

(npeun acnr.rBa), o6oaua.renrae Bcrrbrrrrnl{ B I{eJIol\[ r{JIr{ ee yBJIa rla HarIreM aCI{Ir-

3e r{JIIr HapTe r{, HaHOI{eq, flpuMesaHufl.
IJpu cbcraureHr{[ ,u6o. Z n 4 ucuonraoBaJllrcb AaHllbre Erolneteua @pa-

yuro{epoBcftoro llHcrr,rryra (Maps -of the Sql),- AaEIlbIe o6cepBaropur
bnl*"tou I{ IJIaBH},IM o6paaou co6crBeHHLIe }Io-{ulr,MLI, IIoJIyqeI{HhIe Ea

Itf-l uo nporpaMMe rlarpyJl.tr BcrIbIIxeH.

fleper,iAeu rerrepb K orrr{caEr{ro MaIEI,rrHbIx lIoJIeI,I B oTAeJIrrIrbIX cilyqarlx.

$ 2. Hontpurypalr,Irfl MarHrrrHLIx iloJreii
BO BCIIbIIUeqH0-aKTIIBIILIX l'py[Ilax

A. Ipyilna 21. fiaunne o sarlllcrrrlorrfl B rpynlgS!coAep?r{arc'r B

ra6n. 1. Tan xan Banrrcr, ilpoAoJrr,Horo roJr.[ AeJraJracb.n ],4886 6e s noMueg-

caropa ,rpltocrlr, ro cor.rla;Ho (1.9) npu u : 7,83 nu'lcen 6y4ery r{r{err,}1 
11 
:

- fis ri u ,onruifi ot6poc i-iv, xotop,fi paBerr 145 n'at',6yger-1450 ec,

or*ylu i'*i :10 ec. Sanncrr rroJrflpr{Baql* aleCr 6ura cge;rasa B },5250 B AByx

troJrolHeHIIfl* f l,-rrou"rrrulttr, orJrl,Iqarclqllxcfl Ha 22" ,5 or rIoJIoE{e}Iufl ocl'r Hprr-

cTairJra (Orcuem,r - IIJIacrllunu 210 v255), ra6 qTo BI'IaIUCIeHI'Ie yI'JIa X B 0ToI\I

* Bapllcoaxa BctrbrmeH Ha Ecnr43ax rr arux Haprax^cAerlaua s 6o[r,muHcrBe glls-a::^B
tue py*,r.'B nepryro pyfiy sapr.rcoBr(fl cAeJraHr,r M. E. Orupr, xoTopoft MbI trpI4xOC-I,IM OJI-a-

.ogffiocrr. 316 rbasoruflo ycrpaulrtl BooMo]r(Hocr6 rIpoLISBoJIa I,I flepcouaJrbuorr omuofirl.
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6:*

Eyrnno 6 ruo necrr uo o6rqeft Sopuyue
: 22o r5, t. e,

sin2(1 122",5)

-:- sin 2 (1 - 23',5)

.- 6+-rtgzx: s_.l .

[3, {opuy,na (1.7)l' cqurafl

(2.r)

(2.2)

i4s (1 .10) Bblrenaer cileAylorqafl ra6nuqa A'ns otrpeAerreHlrtl vrrra X B

BaBtrctrMoc* o, ,rrrui-o, a'tlJo,.o' 0-r, ' 
0r' (' coorBercrB^rrrr c rpaBlltJrol\t'

vHaaaHIIEIr[ u [3], rIoJroEtI{TeJIr']IlbIe orruo'ilung AJIfl crlr}Iaron 611 u 612

TC, noroplle l1porl'rBotroJroEtlrbr cI{rHary 
-"pouo"u"nro 

uoJLr 'fl{-uouapuoctn):

s "1 Lg2x

.0,0. .-Ft

.*-,**. .-1'

.0,0. .l1

.*-,-- ' ' -L

-22',5<X< +22",5
+22,5 <X< 67,5

67,5 (Y{ 112,5
112,5 (x( 117,5

*L
+1

-l
+1

Ilpanrnuecnlr otrpeAeJrer{ue yrJla ([ AeJIaJIoCb rax. Haxo4I'IJIocb 0 (c yue-

Tor\r rpaBlrrra rnaxou;' lI rro rparfrany ttryii"ir" (2'2) naxogunca tg 21' a aa-

Te[r IIo rtaliAeurrouy tg 21 c yarero]I Srlalta clIrIlaJIoB HaxoAI{JIcfl uo aroii ra6-

ruqxe yroJr x. Yron-tp 6un" paoeu rry+lo' rr yroir c rlaparrrren"o Y --1!"^1
-1. nJpronu"uoruro;t',ttni'o''no'rcu t9'IV ae'rrfl'rocb ]43yrI0HI4e r o H lt o I'l

crpyltrypLrooJrr'IlloroxBocroBororlflrHarpytrrlbr2l"floBrlsyaJrbrrbrl\'l
;;;#;;;^i (I,r". 2, a) anyrpr r.oryrelrl{ HaxoA}IJrocb Itporre 6o'nsuroro a4pa

26 N eqe rrypo 24 S, n cenepnoii 'Iac"r x;topo"o 6r'r'ri salre'rena N-uonrp-

lrocTr,, rr, I{polfe rolio' Ha BocTOr(e o:tonetrauocb 6onr'uroe [ouepeqHoe trone'

floAo6usrir $ant cocyu1ecrBoBaHr{fi B oAuol\r flApe IByx tro-

rr fl p rr o c r e ii "pnnltli*' 
oooo-oii unrepec (crr' urarxe)' rr uoroMy AJIfl

plAa paopeuoB' Brt,llotIalorlux TIErrto 24S' 6i''ro i"ly":::l: ;;:";iffff'1"rll
,urrnr"uit, ioroprre Barell npu Eocrpoerlllll Haprbr rroJrf or'rJlr{

r!ur. 3 uprrBeAelrbr opI{l'[]IaJIr'r{}'Ie SarII{cI'I y'u""*o H ceBepy ot a4pa 24 S'

B*firoqarotrIero o6nacr,, uo,,epeq,oro ,rort i6o , qacrr, flApa 26/{' Izlurepec-

IIo OTMeTI{TE, sAecrr }IaJIurII4e BIIoJIfle peaJlbllr'Ix oqeIII; p e B r{ I{ x r! I y tt-

T y a r{ lr li enana I{ BeJrrItI}IHr'r rIoJIfl B paiione 26a' yHaer'rBaroullx Ha r o Ir-

Hyro crpynrypy rloJr'fi, " 
*o'pu"'"pIIbINI pasllePoNl-$" IrAax{e

l[er.rr]rrre. Bosrroxiuo,'rio'rror-e{{rexr "uiru, 
orqactrn c necuomoficrB'teM r{Bo-

,6painenr,rli, Horopoe [p]rBoArIJIo I( Tol\Iy' -rro n o6lacrtr 26a Bpe[IerraMrr rr3-3a

Ipoliarrlrn TIoTIaAaJro B u{c'lo rteo6partrcHnc-ceneploit l:::::.'op'24S; 
nrpo-

;;;',,;;;"t"o ,ao6pameur'ri'i 6'no ir""c cpcg'tc'o' rr 
":tr:^61?^ 

rortrtafl crpyx-

rypa ua6.rrcnuru"u'r-ifzi 'u*}I*" 
op' o''""u xopourlx neo6parrenuax' I{po-

Me roro, Harr.rqr,re 1{-uo;rnpnocrl{ B ceBeprror-, .ru6r, f.apa?4S 6sIJIo orilreqeHo

raltlxe trpr1 Bl{syaJrrnr,rx na6lrloAeHl{flx'
Ipyuua 2L 6t;tra uau6oree anrlrsnoli ea t96t-1962 rr' B ueft rloalrll rre-

IrpepbrBHO BOSIIrrrraJIlr c;ra6r,re BCIIbIUIHI{, IIo.[pqaHUfl' HeoAHOHpaTIIO BoSIII{I{aJIII

lJclrblulntr 6alt.na l-l- rr lecxo'u*o ""u'ltrin'Ou'ou 
2' a-raxxe Bcrlhllxl(a6alna

2-lr (uo narucit ou",l,,'J:?r','" ll)2"1n'i96i i' ttn+o^' citt'ta6r' 2' 3a ue-

;;";;tB ;; ii.lv-;;v",'u 11 uuinu'Ho Nre,nJracb ra*' rrro-r{eJrnlre rlnrlra Nre-

*I,IJII,I CBOrr paSMepbl, oHr4 ucqesaJlrr rr IIOflBJLflJIIIC6 BI{OBb' trl[x no'notxeHlle I[e-

TIflJIOCL HepeIyJIflpHO C TerreHr{er{ Bper\{eHr{' }IO cI{JlbIILIx cABI{foB ne ua6nro-

.AaJrocb: B cpeAHcM Olrr{ ocTaBaJrucb B IpaHLlqax ne6onr,ruux yqacTItOB' Ile
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BblxoArr Ba npeAeJrr,I -l'.2",5, qro [IorJlo 6r,rrr, raxnte cBtIBa]Io c oIrIrl6I{arIIl
uqeurn{unaqr{u rr BaprlcoBorr rrrrerl. Ha {ur. 4 upnne4eur,I no AaHrrrrrl HarIIefi
C.nyix6rr MaIHI{T}rbIx noJlei,i BapI,ICoBI{I,I ocHoBH},Ix rlrreH lpynu 21 c 18 no
22.Iy (rer,rur,re o6,nacrrr - ,rApa rltrrel{, crrJlol[]Ioii JrI4]II,rei,i HaHeceHa
rpaHurla uo;ryreue fi) , rarr xre npr{BeAeubr rranpfl}r{eHrrocrrr rr rroJrrrpuocrlr,
a TanlHe oTMerreHo [oJIoH{eHI4e ocHoB}ItIx Bcn}[melt (aaulTpnxooa]rr-rbre o6lacru)
no Aarrur,r\[ Ho-(xrnr,llon. Ha ocuone DT]rx 0cHI,rBoB 6nur cocranreu cpe4rlrafi <ctcr-
rernsecxr,lii> (,lrr". 2, a), rge noJrox{eHrrfl u {oplra rr.flrelr ocpeAueHbr Ba rprl
4rla (18, 19 n 20.IV). Ha aror cpe4nr.rfi acnua 6r,r,no Earrecelro troJrolnerrue
r{ Br,rA Bcex Borrbrrrrefi r,ra ra6;r. 2, ua6nrc4aBrruxc.fl ua Hf-l c 18 to 22.IY
BnJrroqrlreJrE:ao (22.IY, [paBAa, y]r(e Ba]IcrHr,r I{cnax{eHrrrr nB-Ba rrpoenqr,r}I,.
lo SToIuy tro JI o )HeHrre B crIbrIIrI{ rr

sAecb He BnoJrHe uaAemuoe) *.
Har,r6o.nee xapar(repHo, qro
IIoqTu tsce B0TIbIITII{r{ 3a rlepl{oll
c 18 no 22JV BoBHl4HaJllr B

AByX OCHOBIIbIXOqa-
r a x: BoBJre rr.flrrla t0 S (x aa-
naAy r{ rcro-sanaAy or Hero) }I
n rcry or rrrrrer{ 26N u 245;
SaMeqeHLI ABe BCtrbIIIIKI4 It IOIy
or t4S. Ha $nr. 2, a r'epeue-
ceHbr o6oagaqenr.rn BCrrbIIrIeIt
rae ra6r. 2.

Ha $ur. 2, 6 upLrne4erra
cpeAHfl.s (ue 4nyx cepr.lii aauu-
cefi) xapra upo[oJlb]roro rroJI.E

aa 19.IV. Tytxo,nlrr,rrrorl.fl xo-
pomo cooTBeTcTByIor rlflTllal\r,
Ho caMoe 6onr'[roe tr.sTHo Pa3-
AeJrerlo uy,nenoft nwveir. H 

11 ,

rrro orpa)ItaeT Saxr troflBJTeHI{rr
B T E H I{ STOIO II,fiTIIA II OIIE_
peqHororroJrfl 20auaa-
Ter\{ Tal{ol'o Ete troJr.tr B IIoJIyTe-
Hr{ - rloJrrr 26 a(cu. $trr. 2,a).
t(apta [ouepeqHoro roJrr{ coB-
r{ecTr{o c npoAoJIbHr,II\{ AaHa Ha

{ur. 2, c. 34ecs xopouo aa-
MerEo, qro BeJII{aIItrIa 6-L .:
: y'oi;15-, yrreur,ilraercrr
Ha xoJrMax nowt II 11 lI )BeJrr{-
qr4BaeTcfl B IIpOAICII{yTI{aX
(xpome xoJr\{a s caltol:i: ceBep-
uoit uacrz, rAe orr{ealaerc.a B

To lr(e BpeM.s 6onr,ruag serr,r-
ur.rna 61). Tan Xart IlBOIayCCa cDHr. 3. Sali.rcn rottnoii crpynrypll Marl{Ltruolo
20 oaua-saer -200 ecl ro rroJre rro'rur B rpynlc 21

BeBAe EoBoJrr,no 6onrruoe. fIo-
Drorvry HeJr6Bfl 6r,rrr, ynepeuur,rlr B-TOI\,I, qTO HalpaBJIeHI{fl CTpenOH yI{aBbI-

BaroT r{atrpaBJrer{Ire cr4JroBbrx [7/Ittul.4., a He IIJIOCHOCTI{ tIOJIflpI{3aqlll{, CytqeCT-

Berrrro uon^epnytoii oTHocI,lreJIbHo IIatrpaBJIeHI'{fI notrepesuolo no.nr 111. Mrr
BrrAr4rlr, sto o o6nocrr,r reHr,r 6onr,uoro rrflTlra na6nro4aercfr AoBoJrLlIo cJrolr{Haflr.

* I'pynna I,II,reJIa cJIeAyIoIq[e pacCTorlIIuE oT l{eHrpa BasrlI AIII'I: i9.IV-0, 73; 20.lY-
0,64 ; 2I.I\ -0,45; 22.lY -0,22,

169
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cBoeo6paBHa.s naprr,rHa HatrpaBJreHuii nilocltocrrr rIo.rIflprlsaIIr{rI, npuqerr y
BocroarHoii rr Bana[rroi,r rpaHlII{ flIlpa Beirr,rarn}Ia 01 AoBoJI]rI{o 6onr,uran. 3ro,
CBIIA0T0JILCTBy0T O SIIaIIIIT0JILI.IO}{ IIOtrepeqHor\I IIO.[€ B fIApe, Ha qTO yltaBbIBaIOT
TaItH{e rrp.frMble BI,IsyaJILrrbre I,I3}{eperllln. Haflu.Ir,re 3Aecr, rorepeqlrblx IIoJrefi
MOlfier 6r,rrr, cs.flaarro c 6Jrr,r3r{r.nr coceAcrBorr rroJrloca nporrrBonoJro}I{Ho}i
noJr.rrpHocrn 24,S, aalrr,rnarorqrrnr fla ce6.s cr,rJIoBbre Jrrlrrrrlr 6onr,ruoro rlfrrHa. Xa-
par{Tepuo, qro 6orr,ruoe rr.ETHo }re rronaBbrBaer o6brqHorl naprrlHr,r pacxoArr-
xIocTIl Cr{JlOBbrX Jrrr}rl,rli r,ra lraloir o6.uacTrr: Bo3rroE{}ro, rrTo oTr(Jro}IeHI{e Tal{ifle
cB.rrBalro c a${lenrauu B p a rq e Ir lr rr nirocr{ocrlr rroJrrrp[Bal{rru, r,rayseH-
EbIIII,I B [3].

[Ia xapre 2, e cgetaua flollbrrl{a npoBecrr,r cI,rJIoBL]e JII,TH}rI{ tro AaHHLIT\I
HapTbr 6, oAHar{o B o6racTu 6olr,ruoro uo.nn uo4o6Hoe rIpoBeAe}II{e oqeHb yc-
JroBr.ro lrB-Ba Bparqelru.fl rIJIocnocrrl noJI;IpI'IBarg{Lr. B qe;rou xon$urypaqua
orrpeAeJrflercfl BBar{rlroAeiicrsneM 4nyx 6o.rrr'rirr'rx o6nacreri 'S-no.nrpHocrrr Ha
3a[a,qe ]r BocTone rr cpaBHITTeJII,HO ysItxh{ ((npoJrr,rBorr) I[-nonrpuocTrl [oce-
peAlrHe. Tan, Ha rtapre 6 AoBoJrtrlro orrlerrIr.rBo tsuAHo, qro cll;rtoB],Ie JTI4HI,II,I Ba-

/t/S ra4uoii ,S-uorapnoctn (o pafione clpaBa
or orcrrera I uo ropraoHTaJrtrr, n oco6en-
ruocrlr rrcxoAalrlrle LrB trOJrloca 11j, S) aarrbr-
r(arorc.s rra /y'-uorrpuocrlr B [poJrrrBe.
f[a,ree, rroBeAerrue crpeJror{ s o6racrr,r
(1 ,75; - 0,5) ygaerca o6tacnurr,, ec;lrl
TOJILI{O CtIlITaTbr qTO CI{JIOBbIe JIIIHI'III, UC-
xoAflulr.le rr3 rroJrroca 24 s tt rcry, Bcrpe-
q arorcrr c Jruur{.fl }r u 4 pyrofi S-uonxplro crr.r.
H o :ran o Bulrl,r 1\r o 1'yr 6nrrr, torr,x o Jrrrrrr{rr,
I{cxoAflrqrre or troJrrocoB 745 u 12S. Opn-
errral{r,r.fl crpeJlon na Slrr. 2, c ronopr,rr o
roM, qro troJrroc 72 S cla1:,;,fi, ctpernr,r,
I4CXOAtIIqrre OT IIerO, r.rAyT I{a rcI, B TO.

BpeMfl Har{ crpeJrr{r,r, HCxo,qflulue ue 74,5,
HaupaBJr.arcTc.E Ha roro-Bocron r.r o6pasyror xaH 6r,r HenpepbrBHr,rfi uoron na-
npanneur.rr,l. Sro upr.rnoglrr H trpeAoTaBJrerruro o cBoeo6paarrorvr cKperqe-
H r{ }r crrJrosbrx rnHuli n o6paaonanr,rr,r o6,nacTr4, B noropofi BcTperraroTc,E
crrJroBlre Jrr{Hrrr{ [poTr4rBonoJrorr{Hbrx HanpaBJrer{rrii lr o6paayercr ueftrparr,-
Ha.rr rorrr(a (nnu o6racrr) r oguolt rrg BoH, rAe ran qacro BoBHur{aJrr.r Bctrr,rrrrnn
(cxeua rar{oro BBar.rMoAeficrBr.rfl rra {r,rr. 5). Tosuo rar{ x{e He ocraBJrfler corr-
rrerrng Bailrrrr{aHr{e crdJloBrrx rr.urr.rii rloJrrocoB 21tS u 10S na xoJrlvre /[-uo.nnp-
Irocrr{ c HoopAr{Haranru (2,0; +0,5). E4aa .rrr.r rarrE{e Mox{rro cor\r}reBarrrcrr B:

oTTaJInr{Ba}IIr[ CI{JIOBLIX JtrrHrUi, rrCXOAtrrqr4X OT ATIrX O6er,rX ,S-nOnapr'rOCreii.
Bce oro BeAer r{ nou(lr,Irypaqur.r c nelirpanr,uoi.i ro.rnoii (nru c o6racrbro co-
cynl,ecrBoBaHrr.E cr{JroBblx rlrulu,l rporr,rBonoJro}r{Hbrx HarrpaBJreHuii) r 4pyrorr
orrafe B0nbrrrrer{ - Ha sanaAe (ocnr,rruntr Ic, IIb, IV u gp.). TaHas non([ury-
paqr4,rr AoBoJrbHo oupe4eJrerrua, rr ee nroAeJrr, JrerHo BocnporrBtsecrrr R na6opa-
roprru. Hanoneq, xon$irrypaqrrfl BaarrlroAelicrer.rg rr.Frrelr 145 rt 12,S raHrxe
BecFlra xapar{Tepr{a AJrfl AByx oArror{N,reHHr,rx froJrrocoB, oArrH x3 r{oropbrx cy-
ulecrBeHHo crrJrbHee Apyrofo (auanornunr,rrt cryuaii paccrrorpeH Irr4)r{e,
a rpyuue 34).

E. I p y r r a 34 (cu. ra6r. t). 21.Y (cu. $ur'. 6, a) rpyuua orrerrb
6rueHa K Hparo, r{ napra rIoJr.E r,1 troJlflpr,raaI{Hn ({lrr. 6, 6) cunr,no rrcna}rieHa
rna-aa eS{enra npoenqur.r. B arorgeHbB rpy[tre ne 6rr,uo Hrrr{anr,rx BclBrrrrex;
B r\{ecre, o6oanasesnorrr 6yxnoii /, upn Bapr{coBr{e rpyrrnbr (6t'40m; orrrerreHo
tro.sBJrerrr.re ycoB r,r xpltoli Herrpepr,rBr{orl ounccur,r. Ilore n non$urypaqnrr nfl-
TeH COXpaHflJrIrCb Her{3r\{eHrrbrM[ B TerreHle AH-S, xaR [oltaSaJrrr'IIoBTopHbre
Br{SyaJrrrHr,re rrSMepeHrr.a s 18h00^. Botr,ruuncrBo rrflTerr rol{aSbrBaJro rrolre-
peqHoe rroJre, Har( aro 6rrsaer o6m.rno y Hpafl, xorn 6uuorapnrrfi xaparirep
rpylnbr rre BbrBErBae:r counouufi. I{apra rrorrf rar{}r{e rror{aar,rBaer B ocHoBHoryn

(Dur. 5. Cxelra norupuryparlflrr rroJlfi
n rpynne 2:[

L72



trBa 6oJrr,111rrx .xoJrMa rrporr4BorroJroir{Hoitl noJr.spHocrrl, paBAeJIerIHLIx }IeiiTpaJID-

Horl Jrr,rHlreft (nynnrrlp, $ur'. 6, 6), xoropylo nepeceliaer AoBorILHo cI'lJIbHoe

flonepealHoe rroJle. Ha $lrr. 6, 6 cxeMarr.ralecltrl npeAcraBJrelr xoA cllJroBr,rx JIU-

uuii;,Onn paCXOATITCfl ltB 6OJIrIIIOTo ilo"Ilrcca ,4 BO BCe cTOpOHIJ' 3aN{LIItaflCb

Ha npoTtrBorroJro)fiIror,r, H Rocrolty or Hero. Hectrorrno He.scrro noBeAeHI'Ie cI{-

JIoBbrx tnr.u.rii B o6flacru .8, r'4e oHrr r{alt 6r,r uepecerialorcfl, oAHaIto BoBI\lo}ItHo,

,ro-rror,"prrocrb B cJreAlICT paooMarlll4Barb Italt paSAeJIrrHyIo 0T ocrloBHoi',i ',4'

0,s

0
lztv \

ZLtu -- ^ )
t/ln -- -4, /-Y^(,

,f# ffiY,
/,0

@ur.6. Ecxr,ta Ir Kaprbr Marur'Ir:lr,tx uoneii rpyflrrbr 31t,21.Y 1t962 r.
a_6h40m; 6, s*1b\4bm

B erou cryqae crlJloBr,re JII,IHI4I,I I'rB o6nacru 1) 6ygyr IIATTI Tar(, HaIt Ha

r[ur. 6, 6; rrpoqeM r,rB-Ba rrpoenqurr BAecD BoBMo]r{Hbr I{cHa}r{eHIr.E, I{ HaIrIa l(ap-
TrlHa - cyry6o opI{eHrIrpoBorIEa.E.

22.V iapanrep nora rlo Br{ByaJrbHLIi\{ r{Br{epeHI'LflM ({rI: 7, a) onpe4e-
Jruilctr AoBoJIbI-Io o'r{eTJII{Bo, Bce IIflrIla c oAHoIi Lr Toft }I(e /tr-nofltrpHocrblo,
I1 ToJrbr{o AoCTaToarHo AaJreHo It BocTor{y r,rilIeIoTCtI o6,ractr,r crlJlEHoro S-uoln,
He oTMeqeHEr,Ie Hr,rHaHrrNIr{ BrrArrMLrMrr o6paBoBaHIr.flN{I4. 3to rxe [OI{aBbIBaeT

r{ r{apra 7 , 6, ua noroporl orqerJrr,rBo Br4AHo paBAe.T_eHLre flpoAoJrrrr{oro rIoJI.fl

Ha 4ne 6ortrur.re O6lragTrn pa3goro HalpaBJIeHILs. Ha ilepBLII'i BBIJITIA IIOIe-
peqtloe IIoJIe Ha I{apTe 7 , 6 oueus cJIOlHHoe. O4uaxo Ha6IIOAaeNIa.fl ItaprII-

"a 
,ranlranneUuit [OIySaeT IOBOJIrHO npOCTOe O6t.aCnenne B o6IacTI4
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7. ecrirrg n ftaprrt rrat.lrtrrrux notreji t.l)).trlr,r J4,22.y;Ig62 r..

0_8lt45nt. 6, d_lEhi2m

1y'-uo^napnocrtrr, ccJrr{ cqrrrarb, aITo tsce cr.rJloBble jr}r}IIIr,I BbIxoArIT l,lts trETHaA (23 LI) r,r rrro rrrr,o_n c.Bepy or ncro (22 N)gfi gp).ru; urrr,a B o6.nac-
rr'i r.oii:ne roJryrerrr{ o6paayror oAHy rrepa3AcJreE}ryr() noJiflpHocrb (clr. r}r.lf.
7_, a), cunoBbro JrrrHr.rr{ iroi:i nonxprocru AoJr)l{rrbr Barrbrrrarrjcfl na bour,ruofn
s-o6nacrn (x aocrorry or uee) ; o4rirHo rla cBoex{ nyrur orrrr Bcrpeqaror tr.srHo,
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B roii xe y'f-uon.spuocrl{, Ho, BrrArl}ro, cyu,ecrBeHuo M e H b rrr e rt uaupr-
lr{elluocrlr. 3ro aacranr.ser cr.riloBbre JrrrHI4r{, rrcxoArrtr{[e ua A ru nAyq,He B

o6uacrr ,S-uouapuocrr{, Ha Bocror{, o6ornyrr rroJrrrpHocrs B, ttax 6nr <o6-
Texarr,)) ee Hart Hexoropoe trpeil.srcrBr{e, c ceBepa rr rora, flo-nu4uuouy,
s6rr.ralr or B, n C, uaxograrc.fl r{euTp S-uornpnocrr,r, ero troJro}fieHr4e 6rzaxo H

reoMerpnqecnoMy IIeHTpy rolr{Hr,rx troJr.flprrocrefi. Eglrnctneuua.fl anrrdBHocrb
arofi rpyunr aa 22.Y - aro c;ra6a.s Bcrrbrrxxa c 77h 26m go 17n 3Qm (cru.
acxlra {lrr. 7, a).

23.V xaptuna a6co,nrornoro [or.s no B]rByaJrLHbIr,r r{Bi\repeul{.flM ({ur. 8,
a) crara eule 6onee onpeAeJreHrrofi - Br,rflBJrflrorc.rr re )fie ABe paaAenE,Hhre,
HeBaBr.rcurlrrle N-uoraplrocrrr A u B, uro u 22.Y, no r paiiroue B uo.ssJrRerca
Bax{r{Hyrarr o6.nacrr, [poAoJrr,Horo tron.E Apyroro BHaHa (cu. Sur. B, 6). Hy-
JreBa.fl Jrr{H}rr fI I (rurpr,rxonan) crar.roBr.rrcfl oqeHb lranr.r.nlrctoii, r.r n palYror're

C o6paayercrr ((BaJrr4B) Iy'-norapuocrrr B o6nacrr S-nonapnocur. Itaptllua
notrepesHoro rroJr.fl na Sur'. B, 6 nrrrnngnr rtpafiue croxuori n aauyrauuori.
Ho, tax ffie nart u22,Y, Hapruua onaabrBaercrr BnoJrHe o6rgurr,rruofi c no-
r\,rou,bro rofi xte nourlrarypaqrrrr BBar4r\{oAeficrnr.r.a rpex rroJlflpuocrert A, B w
C, pacno;rolr{eHrrbrx rrorrrrr BAoJrb roprrBouTaJlr{: A u B - oAHoro BHar{a rr
C -gpyroro.34ecr, noilepesHoe noJre eqecr{Jrbrree,uew22.Y, r.rrroJr,sp}rocrb
,4 4ocrr'rraer oareHb m,rconoli Halp.rrlr(errgoctr,r (-3000 ac) ua 6onr,urofi nJrotr{a-
4u. Cu,nonr,re Jrrrur,rrr, pacxoA.sulrrecfl r.ra z1 (clr. drur. B, e), <tno4annflror) -orraJTxlrBarcT cr,rJroBbre Ju,rHrrtrr rroJLrrpHocrlr -8, nx 4etiircrnue uo;1o6no Berpy,
noropr,rli rtan 6r,r ((cAyBaer) cr4trIoBbre Jruur{r,r c xoJil\ra B n uauparJreH}rr{ orraJl-
rtr4Barrrdrr A->8, Ha naprax 6 r.r c xoporuo Br{AIro, rrro cr,rJloBbre Jrrrrrr{u, ucxo-
A.rrtrtrrre na,4, orr,r6aror c ceBepa r4 rora [oJrflpHocrr, B. Hetpy4no rroH.Erb rro-
rrBJreHr{e aalrnuyror,i Her:rrpaJrr,uoii rr.rt.urr 14 (ocrpoBa> S-nornpuoc:rn n pafi-
oue B: orraJrr{rrBaur,re cr,rJroBr,rx nr,rur,rii z1 or uornpHocrr,r B 4olxruo npr.rBoArrrr,
I{rol\{y, rlro rlacTb r,rx 4ontrtua ylirr,r BI'IyTpb-n rny6r, Conu-
qa, a qacrb nor,i4er Bbrcorto HaA noJlrocorr B. Cxeua no4o6noro uaauuoger,lcr-
Bnfl rrpr4BeAerra Ha $r,rr. 9, lra xoropofi flcHo, rrro BoBJIe c{, coBAaercrr ue6o,nr,-
ruaa o6.racrrr, rAe noreII 1; (ecni.r cMorperr, B HarrpaBJreur.rlr crpe.rrrtr ss) 6yger
IIpOTI{BOIOJIO}I{HOIO SHaIta, I'I yAl4BI4TeJIbI{bIlI CI{Opee flBJItIeTC.fl He IOTIBJIeHI{e
ar:or:i o6nacru 23.Y, a orcyrcrBr.re ranoii eo:ur,t 22.Y. B pai'ione d, Boar,rolr{Ha
BCTpeqa uJrlr trl]lt1\rEIHaHr,re c],IJroBbIx Jrri11 Lrr:i npo-
T I,r B O rr O il O X{ rr O r O Ir a tr p a B Jl e rr I[ fl, T. e. C],ITyarlr,rfr, rro-B-r,rArr-
r\{ox[y xapartrepHarr AJrfr BoBrr-tlxuoBe]r]rfl scnlrrrrtlr. 23.V B Terreuue BCero

AH.fl rre 6r,uto rtr,rsero oco6enuoro, Itpor\re ne6o,nr,moro Iroflprlarrr,rf s llh$$trt -13t'11'n (omreueuo qr,i$poii 1) . Becr Aerrr, Ha rflur,nrc Ho sauerso ]\rorquoe Bo-
JrorHo 11.I, nexarqee , Brr{[rro, rra Bepur,rrre apon crrJrotsbrx nnnlui, coeAr,rHrr-
ronlux rrorrrrpuocrrr A t B c C. O4narto na 4pyroi.i geru, 24.Y n 6h 29- yrpa
o6uapyrxeua 6onr,ruan rrporflxleHHa.fl Bcrrbrrflr{a, oxBarliBrrran 6o,nrruoi,i paf,rrin
rt .E or rpylnbr rr rrnreBlrafl n calroii rpyn[e 34 4na cBerJrbrx 6onr,nrr,ix
o6.nana 11. Bcnrrurr{a, Br4Ar.lr\ro, BoBHr,rItJIa paHbrrre, Tax rtan 4s 6h29'n nn-
Arllrocrr, rra }tl-1 6r,rna n.noxar r.r 'rpy6a uacrrrqrro nprrnpr,rBaJracr 6aruneft
(uouru ropr.raor.ITaJrLHoe uo,noxteuuc). OnoH-raur,re Bcnbrrrrrtrr, oqeuennoli
6ar;nolr 2, oruoctrrc.a n 8l'16-, a Bapr.rcoBlta rra r!r,rr. B, a n 6 - r{ nror\reuTy
Jh f Jtn, KorAa BCe o{cprarrrr.fl Bcrrbnrrnn s o6lacrr.r lpynflbr 6r,uru xopouro B];rpa-
EtcHr,r. Il.o"ne B Tor Aer.rrr r{e yAaJIocb r.r3r\reprrrb r,r3-Ba rrJIoxoii noro4nr, rroETor\{y
cpaBlreHl,re aroli lrorl,uor'I Bcllbrrrrxrr c lroJrerr HeaAeI{BarHoe; B To }r{e Bper,rrr
TpyAHo -r.ra6cxrarr, r{}reHrr.fl, aITo rorrBreHl,re Bcrrbrlu}{Ir cBfraaHo c yltaaaunoft
oco6euuocrbro [oJrtr - fro.flBJrerr].reM yrlacrlta [o,[.fl Tr.Ira c{.. f4e ou HaxoArIJr-
cx24.Y, rlrbr rle auaenr, Ho ABa o6narta Bcrrbrrrrrir,r ua (rr,rr. 8, c no4xo4rrr cBorn\{u
rtoHrlan{r{ rt troJlrocy B, concelr ptrAo[,I c r{oropbrx{ Boar{rlr{Jra raxafl Hpl{Trlse-
cna.s o6racrr, a. Xapar{repflo, rrro B 60Jree pannlrr? nrolrerrr (6n32tn; o6a o6na-
r(a cJrr.rBaJrlrcrr rr r4x $pour II a Ha BocTor{e oHpy}r{aJr rroJrroc B, xax ecrr.r
6r,r on 6r,u <rqenrpor{ BBpbrBa), rprrqeM car'rrrfi aauagur,rti Bbrcryrr $ponra (cu.
Sur. B, 6 t a) yrrr4paJrcfl B Hprrrrqecnyro Borry a. BororuroIIIyrpow24.Y

lf5
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He o6HapyH{eHo; BoBNroEtHo, qro oHo 6bulo (aHTr4BIrBrrpoBaHo BcnbrlrrKoft Ir
BHe3arruo r{cqeaJro urn 6r,110 Brl6poltreuo, TaH HaIt trocJle Bh yrpa oHo rax}I{e
ne o6uapymr,rBaerca.

B. f p y rr tr a 46. fila aroft rpynubr troryqeHrr nar,r6onee rIoJIHbre Ba-
trt,tc]r: oua Barrr{c},rtsaJlacr c 19 uo 23.VI 7962 t, BI{JIIoqI{TeJIbHo rI B or-
,qeJILHr,re AHr,r IIo HecHoJIr,Hy pa3; HallprrMep, zl.yl 6rr.no uo;ryqeHo r.flrb
ttapt,22,YI - rplr r{aprEr. ,I{auurre o Batrrrcflx IroJrtr [pLrBeAeIIr,r B ra6.t. 3,
s ia6Jr. 4 - 4auune o BcrrDtlrl{ax ntrpyuue 46 c 19 uo 21t.YI l9{i2 r.
B,nrose DTa rpyIrrra na6rto4a-
Jlacb rrocJre4ur.rft pas; Ao DToro 

1

: '.," sJIaCb rrocJreAHr.r[ pa3; Ao sTOrO I
Bper,reHrl, B r,rae, ona 6rura rpyu- 

|

uoii 34 (cu. nr,rure) , a B arrpeJre I
lr parrce [orrBJrrrJracb KaK rpy[- s

ta 25, 18, 9, t. flocneguLtfi pae
osa 6nna BLIAHa 25.YI 1962 r.,
Ho Ha cneAyroqlrit geur, 26-ro non-
rlocTr,Io trrcqeBJra, lr troJrtr ga nert
ylr(e He u3N{epfrJlr{c},. Suonroqun
rpyrnbr 46 c 79 uo 23.VI - trprl-

(Irlrr. B. ,?cnra rr rtaprl'I xlerrlrr:rnrtx no.'rcii rpyllrrbl 34,23.y 1962 r.
IIITpr.rxoBHoiir Do Blr-TTpeHrrcr{y r{paro orrrcrreEH BCIrbrIxI{II, cnloltnoii trIrpllxonnoit - BOJIoI(Ho;

o _ 7h 4gm, 6,s _ 10h g8m

*; d u c t p o li uarnntiofr rl)rtr. 9, Cxelta pacuoJlolrtcrlrlfi clr.lonr,tx rtrrrrr,ul

aBoJrrorlr.rrr rpyrrbr: c 19 uo 2t B rpyrne 34' 23' v 1962 r'

fro,ile 6;,rctpo rI HetrpepbrBilo ts-rvq spe,Iltr

.yclrJlrrBaeTc.fr r{ ycJIo}HHtIeTCfl, fialt 3TO BIIAIIO I{3 ECIttrBOB 1I MaIHIITHLIX
fiapr, rrpr,rBeAerrFrr,rx na {llrr. 10-12. Stor uporlecc cotrpoBolr{Aaerc.fi p9gr9l:
sc[rr[re.iuoii anrr,rB]IocrI,I, Aocrrlrarorqell uaHcr,ruyua 22.\rI , xor.s 2l .YI
T orxe na6nroAaerctr Nrorqlraa Bcrrbrlrrxa, rrocJre xoropofi rroJre BHoBb B p e-
M e H Ir o ylpocrrrJrocr; rr oc,na6eno. 24-to at<runnocrl; rpy[tr],r peaxo ylaJra.

3a necr, yr{aaanHblii [eprro4 B rpyule yBepeuuo oro]I{AecrBJrrrlorc.fl qerbr-
pe \rarHurr{brx xoJrrra - froJrlocbr d,9, T lr 6 oluoit lr rofime ceaepnofitroJrflp-
Hocrtr r{ oArrr{, e, roxruoli troJIttpuocrr{. 19.VI ({nr. 10) orMeqaerc.Fl roJrblto
oAr{r1 rroJrroc cc, 3aretrf, B.HOCB C 2l-ro rra 22-e, on pas6lrncfl Ha ABa troJlloca
a 1a p.]tporue c(, Ha6rIoAaJlr.rcr, troJlrocr,r 0 lr e' Srlr uorrocrr He BeBAe coBrIaAalor
c trfrrlarru, Hanprr\rep IroJIIoc e (crvr. 10, 6 tte).3:ro.sn.nenr,te roJIr,Ko qacl'uquo
Molr{er 6brrr, csflaaHo c paB;tlrrrltelr r{oMetlToB LrBMepenr.{tr troJltr rr Baprl0oBI{rr,
a Tan)fie c BJr[flr{r{enr flpoeltrll4rr - oHo noo6ule xapaHTepHo grn non.n Ir11 ;
HarrprrMep, B rpyflIle 21 uylrenaa JrI,IHIlfl totnII 11 raflcr rrepes ,rApo 6onr'ruoro
rrrrrr.ra. 1.9-ro na6nrcAaJracb roJrbno oArra rle .flpr{a.a, r{o AJIT4TeJILTIa.E BcrIEImKa
I $afu. 4), Horopylo raxlxe r{o}r{Eo 6tr.no cqrlTarr, troflpqau[eM. Ona
rro.flBrrJracb n pai,loue BoBJre d, rAe clrJloBrre Jrlrur{lr o6paaosunaJTu oseu], xa-
panreplryrc nout[lrrypaq?rlo rl{[a rpey]roJrtu]Ir(a' ilpeAcraBJrellnyro na {rr.
13, 6. 20.VI rroflBJr.flercfl ylre tr.Errro r'I xoJrn{ 1, xoropnrr,i erqe AoBoJrb-
no cua6 rr He rror(aabrBaer rrorta BaarltroAer"IcrBlrfr c coceA.ahlll - d' rr 6' 06-
JIacrE, BarlflTatr rroJr.flplrocrflIrlr & rr 0, ynernvr,rnaercrr ilo cpaBi{e}rr4lo c t9.VI,
XOT.rr BAecb Ile uCHrrIO.reHO BJItifIIIlIe ar[tfenta u,poeHIILIII (naupuruep, na-
tr6ponxa p.ons H ll Ba arraABa4ua 19 lr 20.VI ocraercfltrpaxrusecltll oAI{Ha-
xonoii: 7,5 m8,1 zccoorBercrneuno). Ha Haprax r!ur. 11 ylr{e BITAH6' qro ro11t-

Ha.E rroJr.flprrocTr, s B Br{Ae rroJryoCTpoBa BI{JII4}rrlBaeTcg B o6JIacTb ocuonuoft,
cenepuoli rroJrrrpHocrtl arofi rpynurr. E4na Jrrr x{o?r{Ho coMueBarr,c.a B AoBoJI6-
HO rrpocTonr eaalrr.ro4er,lcrslafl uOneli B aTOT AeHI' - naalrnro4efiCTsu[ uoneft
d,, P lt e; BoBr[o]+(rro, ouo cna6o lrcna]neuo nplrcyrcrBueM troJrroca 6, xoroprrit
aalrerno cna6ee oi, p. B aror AeHr, 6r,r.;ro 4ua roflpqaflr.a 11 ua uy.uenofi [IIHI4u
no.,rn 1111 (xapru tl, 6 u o).

4

72 ]4ss.I{pLrMcHoii o6cepraropr'rIl, r. XXXI 177
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tDlrr. 10, Ecnr.ra n r{aprbr MarIIIIrIIrrx rroJrerl rpynurr 46, l9.yl 1962 r'

dl-:Sho'09; 6,-6 - 16h30q

' 2!" v:rltr.n yrpoM rpytrtra BbrpocJla, BaMeruo yBeJIIFIITJItrcb ql{cJro tr trJloqaAb
rr.ETeE, ux Hatrp.fi1r{eErrocrt4. Ha uecre rroJr.EpEocrz oc, BoBEr{nJro ABa IrfiTEa,
ratrp.fi,r(euuocrb I,I trJroqaAb rIoJIIocaf cI,rJIBEoBbrpocJltr (Hanu6ponra2t.yl
cocraBJrEer -5lB ttatv6ponHu 20.W) ; ycfrIrtrrrcfi. troJIIoc 0 n uolapHocrb
ei o6nacrr uorxpuoctr,r. (oc, p) BbrpocJla n 1,5 paoa. flepnar rapra 6rrra
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gcxr.rg lr r(aprr,r r(arulrrur,rx uoreii: rpyflflbr

116, 20.VI t962 r.
a_7h00m:6,6_9h30m

1161ryqega B o B p e r{ tI BctrbIIxH}I 6anna 2 (o6oana'leua qrr}pol:11 s ra61.
4 v-Ha {ur. 12. i \ u)._Hac[ur. 72,acnxolillroir nnnlreft (co[rrlHTonxoft uo
Brryrpenrrcr{y nparo) o6oanaireno rIoJIoE{eHlIe BctrbIIIII{}I 1 n gl' 27m (uepes

-[,SAnocJre 
rraiata ncnuuxu), a uyHnrllpHoit (c ranoft rxe mrpnxonnoft)

ee rroJrop(errrs s gli${m. flepnoe rroJro}He}rrre coorBercrByor Ilellrpy rloJrochr

upoilyg1arlua I-Io, a BTOpOe - CABIIIy trOJlOc6I BCITIIIIOIO CTopOIty 11puMe_prro

"u 
0,2 A. Irroconr ua Qirr. 12, a w 6 orueseulr nlecra BcrIbrIIrHrr' r4e n pa6oro

[91 6rrn uafi4eu sau6o.rlr,ururli lra6r,r:ron arrr{ccl4rl, cBl{[ereJlbcrnyrorq,uft o BLI-

6pbce BeIII,ecrBa Bclrblltrnu c uoBepxgocru Connqa. ByItnoft b o6oasaserbl
Mecra, rAe Ha BCT s Harrare Bctrbrrrrxr.r na6nro4anncb mrrpoxrre acul'Il{orplIq-
rr6re I{phIJIbrI, CBLIAeTeJILCTByIOIqI{e O 6r,rCrprrx ABI4}I{eIlI{.sx, 6ynnofi 4 oTMe-
qeflo oAHo rlB HaqaJlburrx (no AaH]r,Dn\{ BCT) uoroxerurfi BcIIhrmHr{. l3cunrm-

xa II (noauomno, trpoAoJrlr{eur,re tscrbrrrrxu -I) pacuoJraraJracb B ocsonnoft

5
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CBOeit IraCCe TaIt X(e, HaI( I4 1, Xpoue 4nyx ue6O;rlmnx o6nanoB? H IOIy OT

Jlulepa rpyllnbl. 34eCs, TaIt rrte H1T ]I paELItre,.HeT_TotIHOIo COoTBeTCTBI{fl

uexrny xo;ruarulr fI 11 
r{ rrflTrraMra. ttapra ilolrfr 12, 6 uortasbrsaer cl{Jltrloe

yCJrOlHlreHlIe ltaprI,IFItI BBallMoAeiicrBl,I.fi IIo cpaBHeIIuIo c flpeAbl[ylqnl{ AHel{:
ToqHo TaI{ }fle, Italt 20.VI , oclloBFroii <{orr> BBaI,Ir{oAeftcTBr{fl CocraBJrfler BBa-

,.rr\{oAellcrBlle IIoJrIocoB .fly'-nonapuocrrr r{ S-uolapuoclu (e), rIo Ha Irero Ha-

nJraAbrBaercfl BBal{i\IoAeiicrnne rpex rroJr.spHocrel:I (4, 0), 1lr 0 4pyr c ApyroM,
fiaH HeBaBlIClIMbIx, oTAeJILHbrx IIoJIIocoB. Mex4y HI'{MrI B0BHI'IXaIOT HeiiTpaJlb-

,r" t6rr*,n (uoue.reun HpecTaMI{ Ha HapTe CI{JIOBLIX JIllHI'lii 12, o) n.rru lIeCTa'

n Horopr,rl\r [prrr\{brxaror c o6e].rx cropou crrJloBble JII{Hrrrr nporrrBonoJlo)r{Horo

(t
\7

,,, \/\,/\
.'/--,----*=--\

(Irr.rr. 13. Cxerrra rou([llryparu4rr rloJrtr HaA saJrr'rBoM ,S-norrpr'roctn (a)

rr Boarre rrr{Aepa rpyrrlbr 46 (6), zI.yI 1962 r. n t0h30m

ss-Jryq SpeHIrE

HanpaBJIeHIIa. Iton{llrypaqll.fl CIIJISB},IX nr.nufi [pe4craBJleua na Srar. 12,-c.
3ro ocuosHoe naanrrofficrBrre oAlroro (uaqe Bcero c(, B) ua nourccoB /f-
IIoJIflpHocTtr c ,S-uonnpuocTblo (e) nnonne pea;rbto - ouo IrpocJre)fiI4BaeTc.E

Ha Bcex ItapTax noilrl, uaqr,ruar c t9 I,I Ao 23.VI BI(JIIoqrrTeJr],Ho. Bolee Toro'
BHIIMaTeJIbHbIft npOCMOTp BCex KapT Ba ETo Bpei\I.tr trOHaBbIBaeT, qTO Mell([y
(a, 9) lr S-nonapuocrblo cytr{ogTBoBaila Aocraroqgo npoqua.fl cB.trBb, ItoTopag
Bpexreuai\lrr BoBMyqaJracl ApyIIItlrI IroJII9caMII cr u 0. Hecxo;rr,no TpyAIIo I4c-

TOJIHOBaTT, xOA CI{JI9BLIX JIIIHI{iI n o6naCtu b. HeCOruneHI{O, OAHaHO, qTO Ha

uepeuetixe ,S-nonnpuoctu (cru. Hapry 12, 6) Bcrpeqalorcfl ABa oAHoI{MeII-

uux Hons /f-nonapuocreit, cnpaBa li cnena or 0rolo trepe[efiHa. Ilacruq-
I{O Cr{.rIOBbIe JILTHI{LI aTI,Ix IIOJII0CoB Bat{I;IKaIoTCTI Ha AToM nepelllefiHe I1I Ha trO-
.JI-EpHOCTr1 E, a aIaCTLIqHO OIII AOJI]I{HrI paCxoAIITbC-fl, TaI( IITO rAe-TOHaAOTOft
o6nac:rrro AoJIlr(Ha BoBHI,II(aTr HyJIeBa.fl Toqr(a, T. e. ecJII{ cMoTpeTb B ((trpo-

$u;rr,> (uo xacaretbHofi H noBepxuocrlr Conuqa) , ro cLIryaI{lI.E C cI{JIoBrIMII
Jrr.rutr.aNrrr BAecb AoJI?I{Ea 6LIrt, 6nuanoir K roft, qro IIa dlnr. 13, a. flpocrtat-
pr.rBa.fi ee rfaxuruecnu BAoJrb ss, Mbr Br,rAru\{ B oclloB}ro]ll SaMbrHarrrre

irnOurX luulrii, I{CXOA.rIIqIIX I4B N fla IIoJIIoCe,S, no eCnu npOMe}I(yToI( lfN
r\{aJr, ro MbI HeI{B6eE{IIo yBI,IAeJIII 6r,r r.r pacxoAsu,Ilec.fl JII{HI{u /y's. Tana.s Cu-

Tyal{r.rrI, Halt I\{bI I{eOAI{OHpar}IO OTMeqaJILT [10], BOBHLII{aeT BCeI,qa, ItOIAa
yaxufr BaJIrrrB o4uoii tro;r;pgocrll BroplaeTctl B o6nacrr, 4pyrofi. Couuu-
TeJIsHO trOrrBJleHr.re HefiTpailr,Horl rouHn y lfr' , xoT.fl ugase oqeub TpyAHO

uOrr.ETb trOBeAeHIIe CTpeJIoIt y calIOIO BOcTOsHoIO Hpafl RapTIt 17, 6.

flo.ssflegue BcIIbIIIIem .f-f H IoIy or JIrAepa (4, P) cB.EBaIlo' [o-BI{AI4MoMy'
C XapaItTepHLIM CI(petr\eIIIIeII [OJIeit B BIIAe TpeyIOJIBI{I{Ha, I{aH troI{aBaEO

rra +r.rr. 73, 6.
Bropar Kapra troJrrl 3a STor [eHr' [oilyrleHa y'fie B caMoM l(ogqe BcrIbIItrfiI{'

(6ur. L4), o6e Haptr,r 10h30t Ir 21h00- ,,e crrrlbrro orrlr(qarorc.s Apyr or Apyra
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Ba rdcl(JlloqeHlleM paiiona I{ ceBepy }t ceBepo-BallaAy or lloJlflpHoorl{ d u pafiOua'

IroJrflpHocrl{ y. 3[ecs : 1) crpennu, ucxoAt{I{I{e IrB 6, Ir3MeHrrJr]'l cBoe IrarpaB-
nonne (orueuenu ToqltaMil flocepeAllue) - nonepnyilltcb uo sacosoft crpe"Tlfie;

2) xonu 11 11 ronrpuocrr{ y u c rr e B rrocJre BcIIbrruHIiI, xor-fl IrflTHo ocraJlocb;
3) rienoropue crpennu, I4cxo4rrrqrre rra o, noBepllyJll{cr ran}He rto qacoBoii

crpeJrr{e. flonnpuocru (o, 13) n 0 ocra;rncr- ,[pa(rurlecxrrHeIlB]\reHeHIrbrMr{;
Boarrolnuo, rlecxoJrbro yMerlrrru{Jlacr} (rla 30%) nanplrrreHrloorb no;rx "I/11

y 6. (I{ann6ponxa coxparlflerc.fl oAr{HaHoBoli 4;rnuepnofi u nTOpot:i xaptrr {'.)

i{e ,errerlr.,rics ,olrxptrocrb E. O6rqan Itaprr{Ha f11 nur,r.afl1rr sAec6 6 o n e e

yllopflAoqeHIroft, qeM Bo BpeMfl BcrrbrrrrRrr, I{ crpeJrKr'r Hecl(oJrbRo

HOpOce, qeivl IIa nOpntifi fiapTe; HO TaI(E(e OCTaeTCfl IIeCSMIIeHHsIM C It p e -
rr{ e H u e CrpeJIOIt IoqTII IIoA npflMEIM yrJIorI, IICxoAtIIqIlx I{3 Y I{ 0, a raxXre

I,IcxoAtrrqtrx rt?r a rr ]r Irro cBr,rAereJrl,crByer o BarIerHoM BBarlx[oAeftcrBr{I{ oAHo-

lrMeuHbrx rroirrocoB (s, F), y 11 0. 3ru uecra cfipelqe]Il4fl r'r Bcrpeqr,r npoTtr-

BOIIoJIolnHbIx noJlei,i (orlreuenuux fipeoTalllr) , tar ffie I(aH II Ha l(apre AJIfl

10h30t, Jreigar BHyrpLI o6racrlr, sautlroi,i scnbrrrrrtoli. Xopomo BbIpaxteuo
c ir p e u{ e H , e ,ruipauJreHrrir rroJrf rro4 90" ranxte r{a HyJIe_Boir^ trttutrtL II 

11

s o6racr1n a, rle BneGbIe Ha ECT Ha6ilIoAailacl] BcIIbIItrfta. FIa Hf-t B eroM

?fie MecTo BIIAHo ycIIJIeHlIe flpltocTI,I BcIIbIItrI(I{. Cre4yet . Tal{xte 0TM0TI4Tb

yBe JruqeHue p acct o nnuit Melr{Ay rIo.rrIocaNII4 (o,0) , e ra (o, p)

Ir 6, aauerHoe rprr cpaBHenrrr{ xapr 10h30* u 12h00*. Sror e{r[eHt Itafi 6br

pacmr{peHr,rx Hou$urypaqrrr4, orraJrn}rBarlrrfr rIoJrlocoB rrptr BolrbrrlrHax SaMe-

ieu uoi.pnur" u "[g]- (cm. $w. 74, e). Peaxoe yBeruqe'ue nanlr6poenn

n 1,7 paea npr{ nepexoAe or Itaprlr t4l'00*'n 16h17n' (ta6n.4) cunaano, xan
Br,rflCr{r.{Jlocb, co c;ryuar?rlblM crIoJIsaI{IIe}I crreltTpa co tqe,ru cforomeTpa MaIIrlI-
rorpadra, noropoe rrprrBoAI{T n rro}rr{}r{eHlrro qyBcrBnrerr,uocrr{. lloarouy
cepufl rpex r{apT t0h30t - 141t00- He cpaBI.IlIMa noJruqecrBel{Ho c ABy}Ifl
nocJleAyroutrr{Mll, Ho naqeCTBe}IHo o6e cepuu cpaBHlIMLI. Ha rpex ltapTax IroJItI,

crrrrrbrx n 141'00t, 161't7t n l$l'10"'({rr. 15), xopoilo BI{AHS AaJrr,Eeiiuee
y n p o q e rr !r e rr yMer{bmeu[e rroJrrr. O6paqaet Ha ce6fl BrIIlIvIaHr{e rroJlnp-

rrocrb y, norollafl Hanleqaercs I.Ia Hapre 14100t" r,r ucqeaaer RoBce Ha ltrByr'
HooJreAyrorqrax. Sauerno ylIeHbItreHIIe norI.flpllocr1r (o, F) ("o IIrIoIq,aAI{ I{ Be-

JrrrqtrHe ss.ufr) r{ IlJIotr{aAI,I, BalIflroti lrsorayccoir 20 upr [epexoAe ot 121'00-

H 141'00-, a ranlxe c[Jrbr{oo yMerrbrrreHr{e rrJIorqa4efi rr Ha-
rrptl qreflHocrI'r or t6h17nt 4o t8t'10*' 3ro ]'ueirtrrleHl{e nonn iI 

11

corrpoBolriAaeTc.fl cofipalqeril4eM AJIIIH CTpeJIOK - y I\{ e H L III e II I{ e M II O-

tr e p e q H o r o rr o Jr rtH1, oco6eFrHo peBr(o Balrerrrblll IIpII cpaRlreFlr{[Hapr
12n00'' u 14h00"', a ra11lge 16n17- lr 181'10-. Ecnr.r srra'rare s 141'00'' saMerHo
reauuo4eficrBr{e rpex oAIror{MeIr}IIix rloJrIocoB (,I, l3), Y r{ 6, ro B noHqe BIJ-
palnelrbr rorrrrlto Gr{JroBbre JIIIH}II4 rIoJIIocoB (tr, F) ,6, r. e. nap'rlalla upu6,nu-
rxaercx n ror-r, qro Ha6JIIoAaJracb 20.VI; BCe rpI'rrIoJlroca (o, F), 6 r e nmctpou-

Jlr{cb ItaH 6tr n4ols oguoft nprntoii. Vme ua napre {zlh00tt r{3-3a cJla6ocrrl
rroJlroca y rr ero nar 6br nepeMerqeurr.rr rla BTy nprrl.Iyro He Boarrrrnaer rar{rrx
((onacubrxD cutyaqr.rit, HorAa BcrpeqarcTc.rr cr{JroBbre Jrtrrtulr [porr{BorloJroinHlrx
HairpaEJrerrrrr:i. ECnn, AaJIee, xOut!lrrypaql{fl HeN{}IOl'O paCmIIpI(JIaCL IrOcJIe

Borrbrrrrmtrr, To Barervr s {4h00'" paccro.fiHrlfl Me}fiAy rrorrccaMr{ o r (o, 0) u 6

r (A, B) OIIflTb HeMIIOI6 C o It p a T I{ JI II C L, OAIIa(o He A9oTI,IIJII,I HaqaJIb-

Hbrx Bnaqeuni,i npu BcIIbIIIIIte (na rapte fiwr. 1.2). Boeuox{no, qro IIorIf It
ATON,ry ry-roMeHry Tal(me 6m.nlr 6onslle? qell IIa rrocJleAHeii Xapre neproi:i Ce-

prr, (t2t'00'"), xorn cpaBlrrrBarb ux Herrrratr. Lla nocre4ylou,e;i Hapre s 16h17"'
arr,r paccroflr{r{fl BIloBb Aocrr{rJrr,r IIocJreBcrlbrllreqHbrx arraqeulrit ril AaJree

'l' 3aIII,Icr, r]cJrilcL c itoa{flerrcaropor.LJPItocrrl.
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coxparrflrrr{cb rletrSMerrEbrrllfi. Bonhlmeft 6oJrr,fle tre 6r,IJro, rpylna ocTaBaJlacr].
craqrlorrapEroii lt crronofiuofi .

Ha cne4yroqufi 4eur, 22.YI peaJrrrsoBaJrcfl ror oqeHr pe4ruli cryuaii,
I(OIAa yAaJIOCb SaIIIICaTL IIOJIe IIeIIOCpeACTBeIIIIO AO, SaTeII BO

B p e xr.fl r.{ tr o o JI e 6orr,uoft BCtrLIlrnIl 6alla 2. Vrpolt 22,yI nlbr oIIflrL
na6,rrc4aelr 6onr,uoe noruqecrBo rrrreu, B ocHoBrlol{ serno paBAeJlelrrrbrx
Ha ARe IIpIlr{EIItaIouII{e rpytrubl nporI,IBonoJIorItHLIx IIoJIspEo0Tcii (cu' SI,II.
16).Itapra rrorrrryrpor\r 22-ro s t0l'13t, rpeAcraBJIeHI{a.rI Ha $nr. 17, rol{aBr,I-
BaeT onflTb SHaquTeJrbHoe yBerl{qeHrre IIJI0TqaAII II ycrrJleHr,re HanpflHteHEocTn
troJrrocoB, Koropoe rrpor,raorr]Jro co Bpe]renrr trocJreAnero na6rro4elrl{tr rroJr.E

BeqepoM 27-to. flo 4annrru ra6n. 4 Ba aro Bperrrl, c Berlepa Zl-ra u Ao yrpa
22-to,Irr.rmaxrrx BcrIBImeIt ue 6rr,no. flolnpuoctr (a, P) paBAeJII{JIacr, Ha I{ B a
xoJlrra, xorg o6a oun4eftcrnyror? rIo-BI'IATII\IoMy, ItaH oAIII{ 6onr,motr. B n o B r
B O 3 r-I LI r( Jr a [OJrrrpHOcTr, T, oqeHb yc]rJrrrJracb llo BeJrrrql{}Ie u nJloqaArI
troJrflpHocTr, 6 u uorapuocrb s. Boaunn ne6o,nruofi xo,nu ,S-uonnpuocrr (,
or(pyx(er.ru6rft ueftrpanr,nofi nnuueli K Iory or 0 n 1. Ouarr, r{o}I{Ho orl\IerllTb.
AOBOJILHO trJIOXOe COOTBeTCTBrle Me]I{Ay IIrITHaMI{ I1 XOIIMaMII uOnX .[1 

11 
.

Paccrosulre rrelr{Ay (a, P) rI E IIa uepooii napre 17,6 rattoe lrte, Itar( Be-
qeporf 2l-to, Ho rloirflpr{ocrr, 6 Banlerlro uplr6tr,taruracb n (o, 9). Hanpa-
Eter{Eocrr{ fi o6taorir, Bautrrbre rroJrrocat{tl Ha atoli rtapre, cat\Ibre

6o,nrurne Ba Becb 4eur,. Halr6oJree rlFlrepecuatr oco6eunoctl; r{aprbr 17,6-ero
cJro?r{Hoe cnperqeu}re roreii n o6racrrr rIoJIIocoB (a, 0) u f, Cnpeq,euue
crpeJron IroA np.rrMbln[ yrJIoM a o6nacr[ xoJTr\{oB a u B [oqrll ]Ieco[IHeHIro
cBflBarro c pacxoAr,rr{ocrblo cr{JIoBtIx nr'inr.ul rlsl{yrpr,r; pacc}{arpl,rBarl cBepxy
ranori neep or rroJrfl Tr{[a coJrerror{Aa, xrrr BcerAa or}rerr.r\{ rro.aBJIerr],Ie
uo4o6nrrx cxpeqeHrrl"r, cJreAy.rl BAoJrr, oAHoro rI Toro )Ke paapeaa rrorrepelt
ocrr coJreuorrAa. t(poue erux cnperqeui,rrl, BoBHrrKaer AoBoJrLrIo cJIolr{Erarl
Haprr{r1a troJrfr Bllyrpr'I rpeyroJrr,HllHa cL, g n T (c m p o Iq e 1r rI e crpe-
Jron, r{cxoArrrqrrx rla p, co crpenHair,ru 1). Bropaa oco6eunocrb - ero nepe-
cerreur.{.fl o6,racrlr,S-nonrpuocru (m mry or 6) u xoJrx{a ( ctpenxa,rru, rlAyrqllr{rr
I1orIrI11 r o p II 3 o r{ T a Jr rr rr o B rranpaBJrellr,ll,I ItY ---> E, TorAa ltalt 6onee
ecrecrBerluo 6ruro 6r,r oE{I{Aarb rai\r crpeJron, rlAyu{llx B e p r I'I K a Jr r,-
H o BAoJrb HatrpaBJreHlril 0( rr fC (0 u l6turlIre x (, nexte.tl{ a, P). 3ta oco6en-
Hocrb elrde cI,IJrbHee Blrpa[teHa rra cJleAyIoqei'i napre (t[rrr. 18, 6 n e); ecmr
na repeoi,i Rapro x{o}r{Ero BarloAoapr,Irr, Bar{brr{aHl,Ie crpcJrolt c Y rIa ( (nepru-
narrbur,re crpeJrr(rI l\relr{Ay y u 0 ua paBpe3e f0,5 uerrr,s.fl cqlrflrr, cBrISaHIILI-
1,lrr Har{ru\r-To o6paaoli c ropr{Bo}ITaJrE}rbrr{r{ crpeJrltar{r.r, rrAyIrII4rIII Hlrxte, Ha
paBpeBe +0,25), :ro c[ur. 78,6 te ocraBJrrrer corrtleultlit B TonI' qro ara oco6en-
IIOCT6 - HaJILIqI1Ie rOpLlSOHTaJI[,]{bIX CTpeJIOI{, paClOIO}I{eIIHLIx IIOIITII BAOJIL

I,Y->E Ha pagpeaax 0-0,50, rraql,Il{afl o? troJrloca p 4o uorroca €, cB.FIBaHa,

tro-BrrA[Mol{y, onpeAerreHrro c lraJrllqllelu crlrIoBr,rx lur-rlriit, rlAylrlrlx or B n
e. Baanrro4eiircrslre DTrrx froJrlocoB rrpocJreH{I{Baerctr Bo Bce npeAtIAyIque
AHr{, a rar{Ere r{a oireAyloxlrari 4eno 23.VI 1962 r. Ctlrosbre .II,IH}II'I ot p upo-
xoArrr (cu. rfxrr. 18,6) nuuay, I( mry or rroJrrocoB y rr 6, aII,IHytr r.rx rr or6pactr-
Batr B cropofly, Ha ceBel], ]rx crrJroBbre JllrFlrrrr. Satelr Banlbrltalorcrr ]Ia lroJlflp-
Hocrr[ s, H fioropor,f onn nan 6r,r Ee noArrycnaror cr{rroBbre JirrHnr, rrcxoArllu],Ie
lB f 11 6. O6nacrr I xan 6i,r {taaaxpa}rr{l]oBalra) naalrrro4eiicrtsuej\r p->e or
nsauuo4elicrBr4ft c troJrrocaxlrl 6 u y. Torr,Ho B cJryqng HeltoroplIx I(allr 3a
21 .YI Br{A1ro, qro naalruo4erlcrslre 6 r{ e ([epecr{Jrl4naer) neanuogeficrnr,re
d, lr a u cuJloBr,re JrI{HrIu 6 ealrr.rnarorctl Ha e.

Btopaa fiapra (cpur. 18, 6) uo;ryueua r o B p e rr.n ne6orr'urofi Bcur,rtu-
Hlr-[peABecrui,rna (1111 32m - 17t.. 45"'), noropatl Ha ]Ialre,u $unrue BbrrJIflAl{r
cnopee KaH trofipqauue (orue.ieuo qn$poli /), u aarelr B Terrenlle 5olr,ruofi
Bcirr,rrrrxrr 6a,nna 2 (orueueua 11), noropafr ts oclroBrrorl pacfroJraraJracb BlIe
Haprrr, rla BarraA or rpynlbr. Hanpaxenuocrrrr{ o6lacrw, BarrflTr,re rloJl.flpHo-
crrrMrr, s4ecl Salrerr.ro x{elrbllre, qenlHauepaofiHapre (xanu6ponHa n 1,7 paaa
Ireur,ure) n nourflrrypal{I4rl noJI.E trpoq,e. Xoporuo BIJAeJIflIoTcfl crpeJlr{Ir,
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r{cxogrrrLue r{B T, r,r Br{,qno, qro ocr{oBHofi <rrpor.r> ,cocraBJrrer raaulro4elicrnlre
(o, 9) " e (crpenHn BAoJrb ropr,rBoHrarrnlV --.rE ua paapeaax or 0 ao f 0,5).
crpe;rnu oT rloJlrocoB 1, 6 lrcxo4aT rrorlTrr BeSAe BBepx, B r{alpaBJrerurus->Ar,
Hpolre yqacrHa oItoJIo T,rAe, rro-Br.rAr,IlIor{y, trprIMEInaIoT cr{JIoBble JItlriIII,I
trporrlBorroJlolnHbrx rralpaBJrer.rr,rf,r: rr,rnlrlr, lrAyique or p H e, c o4nori cropo-
Hbr, trr flcxoArrrrtrrre r4B T B HalpaBJrerr],ru E--->W - c 4pyroli. flparrr,r.recr{r,r B

BTo r{ecro yIII4paercx Iraqaro BctrrJrrntrI 6ar,ra 2, anaunretrbrra.rl NIacca noro-
pofi pacuo.naraJlacb B BlrAe 6orr,mr,rx pBanbrx o6,nanos BHe Haprr,I, Ha Ba-
naAe.

Oco6enro BalreqareJrbrrbr re rrB n{e HeHr{.fl B rr o JI e, noropr{e M.6I
Br{Ar,rM rr o c Jr e Bcrrburrnrrr{aHapre gxx 74h 00. ($ur. lg, 6 u a) , cpanuunax
eo c ABy[rfl trpe4r,rAyqr.rMrr, Bo Bpe[rfl Bcrrbrrrrxr.r rr Ao rree. Ilpemge
Bcero Bcfl o6nacrr, BaIrfrra.fl /fl-ronrpuocr.rrfr{, cEtrrN[aercrl B BeprrftaJrblloN[
IranpaBJIeHrIl{ r{ pacrrrri,IBaeTctr B oAHo}r HanpaBJrer.Ir.rr.r r{a Bocron. Haupt-
EteHrrocrrr r,r rrJlorqaAr.r, Barr.rrrbre lV-nonnpnocrtrrrrr, eqe nreHbrrle, qelr Ha npo-
4rr4yqefl Hapre |2h07n (xpoue uorrroca 1). llotrocrr I lr 0 6nrl,r Hax 6r,r <nrr-
uur6nenuD rra Bocron B peayrrr,rare lclbrrrrnr.r: paccro.rrHl,rrr (a, B) - y r,r

(a,9) - 6 eoapocru B-2 paaa,paccrq.flEreT-0ranxte Bo3pocrros-2 paaa,
r. e. rroJlrocrr 1, 0, orroJrnr.ryJrr{cr, or (a, p) u apyr or Apyra. Blr4nrro, BbrraJl.-
HrrBar{}ro ycrrJrlrBrrleroc.rl rroJrroca T or rloJrroca (e,0), Me}KAy noropr,Ilrr{ BoB-
Hr,rrtJla orracuarl cr,rTyar{r{.fl BcTpeqE npoTlrBotroilomr{r,rx cr.rJroBbrx nr,rnr,ul, uplr-
BeJra R Toruy, qro T, B cBoro oqepeAb, Br,ITaJInr,rBaer 0. BoerroxtHo, rrro lrpo-
qecc pacraJrltl,IBalrl{fi cB.dBaH c pocror{ }Iarrp.tr}IterrHocrr{ 1,r rrJrorrlaAr{ rroJrroca f.
lllorori or rroJrrrpuocrrr 0 peano yMelrbmaercrr, rr sarerr (na napre 23.Vf)
olra I{cqeaaer coBcel{. Ha6nto4ael{oe BAecr, BErraJrnr.lBaurre oArrol,Irtreur{r,Ix rto-
JIIO0OB B peByJIr,TaTe BCtrbIIIII{II IIOJII{OCTLIO [OI{TBep}I{AaeT IIOIyYeIIIIIJI"I He-
AaBHo BbrBoA [11] o BlrraJrltr{Bar.Ilrrr rlllrr -tscrrbrrrrxax oArroro rrB rrrrreu oArro-
lrueunoll rroJrflpuocrrr r,rJrrr pacmr,rpeur.rnHolrdrruypaqrrrfr.flTerr, ,[,anee, troJr.rrp-
Hocrlr I lr 0 nax 6r,r r a rq a r c co6oft rrcxoA.irrqlre r,ra rrrrx c r,r Jr o R br e
JI I'1 H lI I{, I{OTOpI'I0 ApylI{]\{ CBOI,III I{oHI{olI CfipeIIJIeI{bI c HeIIoABI,IH{}IbII{LI A[e-
crax{rr, rITo rrpr{BoA[T n oqeub cr,.rJrbHorry tr o B o p o r y crpeJron (crpennu,
tIcrIrJTaBrrIrIe clrnr,usrrl rroBopoT Ha riapTax rro cpaBrleHtrro c [peAbrAyulefi.,
om{eqer'rbr rosnoi,i [ocep€,qurre). Bpairlenne rrJrocxocrr,r rroJrrrp]rsar{r,rr[ Ha arr4x
naprax ({ur. t7-19, 6) 6tttto pacoNrorperro r [31.

Cne4yrouiunr Bal[earareJrr]nr,ru rpanroM .flB,Trrercrr A e Jr e H rr e tr o Jr r p-
I{ o c r rI s rra ABe B peByJrbrare BTop}fieur,rfl rroJrroca 6: uonroc 0 nan 6r,r:ra-
parlrrr e n paa5lroaer ero r{a ABa troJrroca, Sror upoqccc x{oxruo 6r,rro 6r,r no-
I{.flTb, ecJrr{ csflTarrr, qro E Htecrno cBrraarr c (s, 0); 4eilcTalrr:enrruo, paccrofl-
Hl,re (", 0) - e ocraerca r{erralreurrrixr, rorAa nart (", 0) - 6 yne.unulr-
Jrocb B IEa paaa. flo4o6uaa rraprl,rrra paaAe,[e]rnoro E-rroJrroca Baren{ coxpa-
Lrflercrr I,r lrii cfle/Iyroulnri 4errr, (cu. riapry 27, 6, a). tr4sueneufle B rroJroxrerrurr--
BrrrraJrrruBaurre rroJrrocol 6 r 7 - 6uro, [o-BirArrr.ro]ry, AoBoJrbrro 6i,rcrpr,ru.
1\4cin4y nropoi't n rperr,erl naDTat{rr trpomJro oKoJro qaca; ecJrr{ paccr{orperb
<rbpour>, orllaHl{rre}Irlurri r,taorayccofi 30, To orr trpcAcrrrryJrc.fi B rraflpaBJrer{rrrrl
I4/->E or orlrer(r,r 3,0 4o 4,0 ua Bocron, qrc coorBercrByer 25'-7,8.707 n:u
r.ra Co;rilqe, orxy/{a c(opocrrr ABr,rixe}rlrfl cfpoura B naprr,ri{Hoft urocnocrr,r

_ 1.8. t01
u > .l J; tor'= J tt.tll ceti. \r,.)J

3:ro - cttopocrb uepelrerqerrrrfi rtoir.s nart qe.Jroro; t[ax:rnuecna.E cr{opocr.6
r{o;+(or 6r,rrr, 6o"irr,ure, TaH nax iler,IaBecrHo rolIHo, nanoe Bpe}{.fl uorpe6ooanoc.o
Ha [epeMelqenire (nanto rraHcr{xraJrr,}roe Bperrfl th): nnrrxri,iBaHr,re flpon3oruJro
Torqac [ocJre Bcubrrrrftr.r, ua aropoi,i rrapre r{r,rnanrrx cllBr.rroB nonlecoB y r{ 6
HoBaMerr'Io. Ec,lrz sa.firr, ToJrr,Ho tlJroqaArr uropnuelicx aracrl{ 

- troJlfrpHocrr,I
na rperreft Hapre (25" X2",5), to rroJryrrr,rivr - t,8.704.7,8.1,03 ttnz :3,2,
,I07 nnz; trprr cpeArreft, u;roruocrra {orocilepbr - I}-e elcnB rr roJrrrtrr{Ho cJrofl
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- 5. 102 nfrL Macca cABLIHyroro cxor 6yget Ee MeEbItre 3,2' l0L7 x 5' 107' 10-8 :
: 1,6 ,7017 e u Hunerr,rqecnag aueprrr.fi

W > 1,6.101?.2b.1010 : 4,0.202s epe. (2.4)

3ra oqeuxa - :uumnfl.tr IpaHIII{a, r[arrnuecnu trl/ uoxter B HecI{oJIrIto paa trpe-
BOCXOAr,rrb ATy BeJrr,rqr.rHy, Ir BHaqeune 102s opel no-Btir\Irl{or{y' 6y4et 6nlraxo x
r{crr,rHe. 3ro aauerso 6onnrue uomrofi Drreprlrr{, }rctrycrtaerfofi scusltrrnofi B Br{Ae
paArraqrr[, n 6o,rr,ure ee rounosofi aneprrlrr, Ho cpaBHrrr{o c r{B}IeHeIrI'Ifl]\[rI
aHeprrrr{ r\[arHr,rTHoro troJr.fl lrprI Bcllbrlrrr{ax. ,{ocror,rucrno oqe}rr(u Soprrrynr,r
(2.3) n roM, qro orra ocHoBaHa roJrLHo na rlanrnuecxlrx lrBrrepeul{flx IrBMeHe-

nr.rri, cnRaaHHbrx co scusrilrHoii.
Cre4yer ranxte orn[errrrr, ucqeaHoBeHrre rrocJre Bcnblrlrnrl c.ra6r,rx [olepeq-

ur,rx no.neir S -uo;rnpuocru Ha BatraAHoM r(pae Haprr,r r{ rloflBJreHrle Bl\{ecro HI{x
uorel-r, rranpaBJregr{rrx uo4 90" x nepnoHaqaJrbuot\Iy (cpanuu trepByro lI Tperblo

rtapm,r), O4uaxo aro AoBoJrbno cna6r,re
rroJltr, r.r Taltoe yTBeplr{AeHr{e He oqeHr,
HaAe)firro. i:.

B rpyuue 46 n ror lHe AeHE BoBHr,rH-
Jrrr eqe 6onee cna6rre Bctrr,rlrxr,r III,
IV, V (cu. ta6n. 4); nce onr,r AoBorrb-
uo cua6rte, fiparfioBpeNrer{rrbre, cr{opee,

L

tDur. 20. cxcua cr,rronr,r-1 4lrunfi n o6;ra- ero rtoflprlann.s. Ho Bcnr,rllna V, aoz-
cTn ( n rpyrro 46,22.v1 tg62 r. nr^-*.rio palione((rau xrelo"FrBr{Jrocl,

Ar{r{ox{y, cBrr,aHa c xonsr,rrypaq,eii f;#'iffi JJJ:J;'#iAI: iIL'fr: i;:
CI{JIOBLTO JrI{HlrlI CC' , CA n ba, nepoarHo, Jle}r{ar nplrMepHo n o4nor,l rrJrocr{ocrl{,
IreNrr{oro }raHJroHeHHor.r n Jrysy 3peHtr.fl; ua uo4o6uyrc ci,rryarurro oco6errn0
yItaBLIBaeT Tpefbtl (apTa, xOTfl trepBafr Tar{Ere He npoTuBopequT aToMy.

Bcnrrrunr,'r rrr, IV rpyAlro cBrrgarr, .EBHo c naxoir-lrr,r6o-rupur,ruproli ioco-6euuocrrro troJrfl, Ho Her6B.s_Tan?fie ynaaaTb AotsoAr,I uporr,rB r.rx csxil c lrer,1-
TpaJrr,HLIrrIr rorrKar{u no.nr lf1 , noTopbre, TaH }r{e naH rr 2l ,YI, BoTpeqa}orcrr
Ie}}(ay troJDocaailry rr 0, a.T_arr?ue rre?r{Ay (s, F) u y (orrreverrr,r xpecra,vr.t).
o4Uarro, B orJrr.rsr4e or 21.vI, SAeCb rrcr ranofo lroHTal(Ta no.rleir trpo-
TrrBotroJrofl{}Ibrx HanpaBreulrft, Hporre oT}reqerlHoro BLIIIIe crvqa.fl ua HapTe
78,6, e.

23.vI rpyura 46 getaercn 6onee nolruaxrnoiir, co6upaerca BCfl B rrpeAe-
;rax o4uofi rroJryreuu (Sur. 21). rtapra r.onlr- (zl ,6) ea-aror g"ru coxpaHfleir
B sHasurerbuofi uepe qeprbr uocte4neft HaprEr rrpeAbrAyrrlero AH.fl: rprr norr.[p-
Hocrr{ (s, F), y u e pactroJrararorc.s BAoJrb oauoti-uprriort, *or,u uonapuocrr'r)
Lrcrresfla, ]ra ee Mecre o6paaonaJrcrr saJrr.rB co cta6unr rroJIeM, paa4enaroullrii
trorr.fiprrocrb s Ea ABe qacrl{. flonroc (o, B) ouarr o6,seguwutrca B oAr4H Marrrr{r-
Irfi *gIyl."oJrrocy npn6,r_nar.r;rc{ m (o, p) ua paccroauue, 6.rruarroe K roMy, rrro
6l';'r^o 22.Yr 4o ncrir,rurHlr 6a.r;ra 2. Hauparxgi*rocru (o, B) ocraracr, nosru roii
lr{e, Ho [JrorqaAB rroJrroca coKparr.rJlacb, troJr.EpHOCTb y _ trpaKTr,r.IecKu rofi nte
Hatrp.fr?r{eHHocrrr, Ho HecHoJrr,Ho 6oJlr,Itreri trJroqaArr; [cqe8Jrr,r uo;rrpnocrr ( u
xonu (-non.flprrocrr.r Ha _c-eBepe or y . I( rory r{ ceBepy or rpytrtrhr c.ua6oe udre
craJlo cllJlourr, tofi rxe 1y'-uo.t.spHocrlr. Taxrne Her coorBercrBufl r{e}fiAy urrr-
IIAMII I{ XOJIMAMIT. XAPANTEPUEIM A[.S IPYtrUbI 46, rArt}I(E HAK B trPEAbIAYq,I{E
AHI'I, flBJl.flercfl BsarrMo4eiictnue rroJrlocoB (o, 9) c I r{ orraJrr{r{BaHrre cr{JroBbrx
nuunft troJrroca y or crrJroBr,rx .lrlrnnii, cB.sabrBarcrqlrx (o, F) c 

". 
Buonr, xoporuo

Bhrpaffierra o6.nacrr, KoHTaI{Ta cEJIOBbrx tunuft uporr.rnouorro}r{Hofo EatrpaBJre-
rrrrfl: rrAyqr{x or .(o, p) n..e u BbrxoArrqr{x r{B troJrroca .\, B cropoHy 1o,'51; (or_
MerreHr,r rpecraulr). B arofi o6.nacru BoaHr.rr{Jra ucrrr-ma /, 

"4. 
-ooa 

6urnu' 
"iriOo-ree apnofi (Hapra uoryqeHa trocJre ncurrruxn). B qe.rrou xousurypaqrrfl BAecrl

6oree upocratr rr orqerJrr.rBarr , texr 22,yI.
24.yI 6rrjro -Tacuyp'o, xor.E sepea trpophrnr,r 6r,uo Br{AHo, }rro rpynla pac-

IraAaercrr, 25.VI uona 6rr.nu neniueplrnrnr, a 26-ro rpynrra BoBce ucqegra.

,---Yr
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3ax.'rrcqerrlre

Oc:rauosr,rllcrr Ha Her{orop6rx oc}roBr.IbIx pe3yJlbrarax r'IBtIepeHI'Iii uoneir
ilrtTL{BHbIX lpyllil.

1. Ha ltinecrrroon paccro.EHlrl{ or j\tarHl'IrHbrx xoJr}IoB - o6nacrei'i c BbI-

couoii a6co;rrornorl Hanp.sE{eHHocrblo IIoJLfI - IIoBeAeIIlIe no.na (xaH CJreAy-

er rr3 Hapr llsolaycc I,I HaIIpaBJIeHI,III l,I AJILIII OTpesHOB, XapaHreplISylolqllx
oorreperrrb" uone 111) lroinno rro]r.srt,, npeAcraBJI.IIfl ce6e, rrro 3TI,I o6lacrlr
(xotur,r nola) BBar{rroAericrByror, nari orAeilblrbre i\taruurHlre rIoJrIocbr,

[r3 noToplrx r{cxoAflT clrJloBbre Jrrrr{r,rr,r, cocpeAoTorlltBalolql{ecfl 3aTert B oTAeJ}b-

*rure ,roinrtn, rpy6ntr, Erl,t uoronr'r qatr1e Bcero sallbrnalorc.a n o6.tracrax (ua

xOnl,rax) npOrr,tnOuorOiilHoll IIoJlrIpHocrI,I, He o6.aaare"nruo 6;rttxtafirulrx tt
AitrlHolry rroJirocy. Ecln uoaror\r5r o[rrrr ],18 IroJrlocoB I,tcrIbITbIBaer cnIelqeFl]le,

To aro rrplrBoAtrr rr lr3lreHelrtrro HanpaBJreHI,Ifl cI,IJIoBbIx llttrltrt (uonopory u,no-

cnocrr{ floJlrrprlBaqulr) , noropbre ocralorc.fl HaIt 6nr npnnxaa]Illblrlrl It rroJrlo-

canr (c,u. Bbnue cryqarh slrranHlrsaHrrfl rloJllocots nprl BcrIbIIrHe 22.yI 1962 r').
2, Heo4nOpoAlIOCTII u o6naCr[ CLIJILHLIX uOreii. BHOBL nOATBep]I{AaIOTCfl

,(crr. [12]) sanrrcflArlr rrpoAoJtbr.rof o rroJrfl: HyJ]eBafr Jr]rHtr.s Hu:0
flrro1.Aa rrepegeltaeT .nApo n;rTHa, oaIeHL 6olr[Ian BeJrltqllHa olllHaila TIOJLapI'I-

Bar{lrur 01 (u"'llr - nonepequor'o IIoJLs, B orcyrcrBlre e${ertra nparqcr'rua) noa-

Hr,rnaeT r,rHOrAa tJI.IyTptl renlt. DtocolJlacyeTcfl cc[attoli, aITo B p.rlAe CJIyaIaeB

flApa 11.areH He coBrraAaror c xoJrtraNrr,r npoAoJlr,Iroro rIoJI.s. ((Danr ToJrblto oqeIII,

"py6o"o 
coortsercrBrrfl pacilpeAeJrer.rrr.fi -rrpoAoJIbIIoI'o 

rroJr.fl tt nrr4urtoir crpylt-
ryllbr rpyrn uflrcH orrueqeu ral{Ete s tt3l.) Ha6rrc4aeuoe IlHoIAa crpa}IHoe
cocyqecTBoBar.rr4e pflAoNr (lrnor'4a BHyTpI{ .fIApa IIflTHa) nonepe'ruolo I'I 11po-

,(oJrEHoro uo.uci,i (crr., uanplrNlep, BrIIIIe rpynuy 21), a ral(E{e [poAoJIL]IbIx
noneri paBHbIx HaIIpaBJIeIIIIft sbrreHaer He ToJIbItO I,I3 HeOAI.IopoAHocrI'r IIa-
npantenrut rroJr.spllaaqrrrr{ rro Ar.rgr{y ir (1axra 6onnuroro BpaIqeHI,Ifl rlJrocltocrl'I
o'ornprruqotn, uiii4euuoro B [31, Ouo HerlocpeACrBeHHo o6uapyrxl'rnaerca
[pr{ Br,r3yaJlsHr,rx uaSnro,{ollllflX'i\IaIHI,ITHLIX uo.ueii narueft Cnyx6rr Conuqa,
r{a}i rrona36rBaror rrpr{r,rcpr,r Ha Sttt. 22. 34ecr xlbr BLIAInI HecI{oJIbI(o AaJreI{o
He r,rgn;rrroqr.rTeJllnllx lpynn, t'Ae B o6JIaCrII OAHor'O ToJIbItO.ly'- lr.nu S-uolrg
rr6rrBJr.fleT6fl rIe6OJILltOe (BH p aIIJI eHIle) II orle p eqH o r O II oJI fl
(or,ueueuO 6ynnor:i a). Tlnor4a ero BI{palJIeHI'Ie BcTperlaeTc.s B .fiApe 11.aTI'Ia

o4rroir 11o1flpHocTfl. He y41rurreJlbHo, KOIAa TaHafl O6,iraCrs rr6lepeqHo]-O
no;rs rra6n,oloot"o Arc?r{Ay AIryNrn cuJJIrHbrlrtt /y'- rt S-no.nnpuocrrll\Tlt, tiaH B

crlqns 61, Ha Or,r1.. 23; aRett ranoe roJle _o6paayeT ItaK 6r,r rlocr cIIJIoBLIx Jl n-

nnii - apny, ilepenr4lryryro ot ly'- It ,S-noIlocy. Taxl,re (N{oCTIII(I,I))-apIILI

6r,rsarcr ao^" u [peAeJrax oA]roro flApa, na6 B cJryqae 6 sa toir me {ur. 23.
(B cryuae 6 flAptcroJr6 NIaJIo, rrro rIoflepeqlIoe rloJre, BepotrrHo, TpyAno..o6-
uapyxrlrr,.) Cny.rafi Houral(ra AByX noJLtrpHoCreil, -orAeJIeI'IHEIx S-o.r.o-c$9p-
rrrilr'r Nrocrr,rnol{, oTt(eqel{ TaIt}I{e Ha o6cepBaTopr{u Maynr- Br'u^c^orr t141.) Ho
Cflyqa1a rnpannerrutTr rronepellHot'o IIoJI;I, npIIBeAeHHI,Ie ua r]ur. 22, uttttwCrpu'
pyrorcrparnrutrfaxtcocyqecrBoBal{I{fl(cnperqeuua) uonefi c c o B e p III e H-

Ho pasr{oii opI{eHra.IIrIeli (o taxr'rx troJr.flx cr{. Halue IIpeA-
Bapr{rerrrrrroe coo6rqeHre n [15]).- 

3. OqHa r{B uau6onee r{rrrepecnr,rx oco6enuocreft rrorepeqr{brx rloJreii
'(o 4 a r lr or Mecr 6onaruoft Harrpfllr{eHl{octu) - aro rroflBJleulre raxrlx He-

6onr,ruux o6lacreit cnpetrIeurrfl crpeJron AByx rrJrt{ Tpex paBJIIrsHLIx HatrpaB-
JreHrrii, Kar( Ha rlruuqnoii $ut.24, a,Ecnw BoccraHoBrrrt' HopMaJrLr r( arI'IM crpeJl-
HaM, TO Mr,r florytll.rrn 6br HaprrlHy, floxo?fiylo Ha ryr I{OTOpaA na6rro4ae'rca

AJIfl IIt{THa IIJII{ xoJIMa uola (yaen JII{HLIIi cn,n) - pacxoAl{MocTb }13 MaJrofi

o6JrAcru (noarouy xonslrrypaqvrc Sur. 24 MolI{Ho Ha3Rarr' a H r I{ II .rl r-
o o itn). Ha uepusrir BBrJrflA ary oco6eHrrocTb MolI{Ho paccMaTpllBarb, HaIt

o6p$cr6oerl rrailrpururofi noqxlr (uyuHrup). Eoree roio, B pflAe -cryrlaeB
*o"rHro uafiru r.rcfo.rHunu cr{JroBbrx JII{HI{I1, o6paayrorqux DTy oco6eHnocrrr
[OJrfl,- ABa oA]I0[MeHHLIX IIOJIIOCa II OAI{H IIOJIIOC ApyIOIO BHaHa (CU. nr,rtne



t\

e

(I)trr'. 22. Ilprrllcllr,r ll).\,lrt (' (lril)irlr.ircrriou) I.rolcJ)cruroj'o rro;:rrr rr o6:rnc,rnx oluoii
rro.[.fl l)rJo(1Tr'r

(r ..- r.lryrnir lt), S.Xl t l0t)l r., l0lllllll; 6 - tl)ytrila l, 21,I lg$2 r'., l)ll3ul)1. o - r,l)ylrril l, .1.tll lt)l-i: t.,
l1l)37111' z - rl)yrilra L,2l.I 1li2 r., 12h20lll; 0 - t.ll'llrril 3/r, 19.tX l9:i1 f,, 7ll4lllll; g - rllvlrrlr g, 2{}.ll

l9{i, 1.., lllll5llr

IIplIMoprit ts r'pyrrrax 21 ,46), LIacurl,r rr xapa(reprlr,rN't cBoi,icrrlul{,r'aHor.(} cHpc-
rqeHrrfl noJreii, H&H MI:T BI{AeJrI,t, trrrlrlerctr iroHTaxl' (nltrrll,rnarrue) cluioer,rx
JII{Hr,rii IrpoTr.rBolIoJro}rirr(}to BHar{a B.r{oJlL o/{t{oro r{r} I.iailparJJreHr4ii.

/VZ5

It

ri ,r;tl)it\ ilfl,t.olt.

t,'' I
,,{ ffl
sto I nbo N7

ttlr.'t't:ii

29,3.tX

o4uaxo r{oH+r4rypaqr4.a rr{rra $n'r. 24, o HepeAr(o Bcrpeqaercfi B o6[acr]r
3HaqI,1 TeJItuOit H11 OAHOf O BHaHa; ATO OBHaaraeT, qTO BeK-
rop6r rroJr.rr AA', BB' m cc' c lpoenr{rrflMtrr aa' I bb' n cc' HaxJrorreHr,r H Hap-
runnot- fiJrocxocrr{, TaH, qro, cxa}fieM, A" B', T" C', nols;;truarorcg HaA lrelo
(.$ur'24,6) u cocranJr.flrourue Err )0.JIyuapeuna-ss.Ho ecrr{ rerepb rrpeA-
CTABIITb CI{JIOBbIE JTIdIJIIU. I.IAYIqIIMII BAOJIb AA' M BT}' N IIEPEXOA,gtr{r,rUIr AArCN,r
Halrp.flMyro CC',roBAoJrr, A'C'cocrasJr.rrrotr{afl norsH 

11 
6y4ei.rrpaBr{JrbHoroBHa-

Ha-roro Ere, qro Ailn BeHropon AA'u BB,(11 rr )0), a n4onr, B,C coCIIaa_
Jrflrorqafl fl11 [.ra cunosofi Jrr{Hr{I{ BB',C, ecJrr{ TOJrbnO OHa ra4er n4ont B'c,
bylerr.rMerb rrporrlrBorroJrorxnrrii sHaK ((0), uero Hr{KorAa He

197

.4 
zt_s

-ltzsl G&'o
'szz/ Vr,/

,/"
E/8

x
,/ .x

Nh ,/l
tytt lis



sa6rroAaerc.s. B etolr rpyAnocrr nplrMeHelrllfl o6rrlHot'o [peAcraBJleulrfl o

ueftrpanruofi roqxe. Cunosas illt:uurfl-. r{Ayqarl BAoJIb BI)', gotttxlla noiirlr
KBepxy (n uaupanneuuu D), ue Iox o [,nCC', c reM, uro6rr y4on-
JrerBopr{Tb na6;rrc4euu.aN.I. 9ro rrpuBoAlrr Hac r( coBeplneHlro oco6oft Hou{u-
rypaqur{ rroJrfl - cocyr{ecrBoBaHl{fl (cHpeqerura) noneri 4nyx pa3iu{tlHllx
EarrpaBJrer{I{ft - (BD u CC'), cxa}fieM, trorlrl'r rrorreperlHoro CC' I'I noqr]r IIe-
JrrIr(oM rrpoAoJrrrlrolo (<rpe6un>l) uonn D, uto, KaK Mbr tsrrAI{M, HepeAr(o Ha-
6.rrc4aercx B rrflrHax. BoeuomeR lr 4pyrort [pLIMep cocyqecrBonauua (,nyu-
me cnpeqeunn) Rnyx floqrrr ilolepeqHblx noreri C'C rt BD tporueorroJroE(Hbrx

HarrpaBJreHlrii, ecrlr BD uoir4er ue

i-a -- t7l---- '

\ rlpflMo HBepxy,-a 6o,nsrue r6oH, n

\ f HanpaBJreHr{ll ll'C luaA c I,I Jr o-

\. n o tli rlrnnett CC' (lt4tu n nau-
\ r! panrenutr BC' oHa He Molr{er,

Taft RaH cuJroBnro lrtrnvtu. AA' u
BB' ucxogar vB oAEouMeEELrx
uo,nrocor).

flonomeuue Bcex paccMorpeH-
H6rX BEIIrre BCrrbIIrreH Xopoluo cB.fi-
3I,IBACTC.fI C HAJII,IqI{EM II IIOJIOE(E-

Hr{eM arr{x oco6euuocreit. Xapan-
reprrbr rart)ne xonrpuryp aqrrl{, BoB-
Hr{Hamqr{e [prl o6paaonaulrn
r'.ny6oHux BaJrLrBoB o4uoli noJlflp-
Hocrrr s o6nacrr Apyrofi: IraA
HrrMr{ TanE{e BcrpeqaroTc.fl tro-
.]Ifl IIPOTIIBO[OJIO}I{HbIX HANPAB_

.neuuii.
1r. Buepnr,re rIoJIyaIeI{br rIocJIe-

AOBaTeJrr,Hr,re Bo BpeMeHI{ AaI{Hr,re
o IIpoAOJII;HbIX I[ [OlepeaIHr,IX IIO-
rr.flx AJrfl o4soii r,r tofi xe rpy[ubl
B rerreHue pn4a 4uefi, B ToM quc-
Jre Herrocp€AcTBeHlro n e p e 4,
BO B p e M.E r{ rI o c JI e BcrIbrIIr-

\,
l.O

\
t
I

i
l\o
l/

$ur. 24. Cxeua, troficErrloqag
trOJlE B ((AHTI{trETEE))

oco6egsoctr

xr.r (6au;rra 2, 22,VI 1962 r.), troBBoJlflIoque cocraBl{rb I(aprl{Hy..sBoJIIoquII
nOna. ,{,auubre r.{BMepeHufi sgOsr flC11o yKaBbIBaIor Ha cle4yroEllii npoqecc.
llo.rre rpynnrr ycro]r{Hfiercfr vt ycfrItwBaerc.E lIo BCut,IruHII. Bo rpeMff'
BCIIr{IUr(r4 rr a q r{ }I a e T c .E trpoqecc ynpoqeHl{g noJlfl: HaIp.EE(eEIIOCTI{
IIpoAOJII'EOI'O I{ 11o11eperlroro rOtrefi v O6tacru, saH.ETbIe xoJIMaMII /{asnOit
HaIrprrffieIrEocrrr, yMeHbrrlarorc.E, rrcqeBalor o6nacru Kolrrar(Ta rlporl{Borro-
JIoII{HbIx crrJroBblx 1wuv.fi, pacTyT paccTo.flHufl Me}ItAy (o4nour*leuurrn'rn) no-
,rrpcaMrr. flpoqecc upoAoJrlr{aerc.E rrocJre oxoHqaurrfl BoTILIIIHr{ B Hoi rrocJre

BCIIbIIUHII TAH}fiE OTMEqAETC.E I{CIIESEOBEH],IE OTAEJIbHI,IX IIOJIK)COB (XONMON)

n ocra6nenne u ylpoqenure vx uaalmro4ericrens. B oAHoM cflyqae (22.yI
1962 r.) ua6nro4aercfi cr{Jrb-Eoe BbrraJrr(r{BaHrle oAHoro r{B oAHoI{MeIrHr,rx rro-
JrIocoB B HarrpaBJretru[ rroJlloca gpyrofi [oJr.Eprrocrr{' rrpl{BoA.fiqee H ero 4po6-
Jlerrlrrc. tr4auepeuurre cKopocrl{ ABI,I}r{eHLr.rI MarHr{rHblx {pouton (uecr aa4ar-
Hor"{ Harrp.fl}r{enuocru) [pr{ TaHoM npoqecce He rrl{x{e 5 nnlcen, a fir{Irerl{qe-
cnarr aHeprufl He uu:xe l02e ape.

Anrop rpr{Hocrrr 6raro4apuocrn C. ?I . lonacror(y 3a cyq,ecrBeHuylo no-
Moqb B [oJryrleHl{r{ aauuceft MarHr{THrIx nonefi Ha Marul'rrorpa{e BCT u
JI . P.,(unonofi ea o6pa6ou(y B IIepByIo pyny 6onsrulrncraa srllx aau[ceii.

N{ari {963 t'.
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Al{AI[ ENIlIfl II .{Y]i CCCP

j,I 3 B E C.I 14, fl H Ir I,I }T C H o U A C,I P O O I1 3 I{ q']] C H O I1 O R O E P B A T O P I4 I{

'l'on XXXT, 1964 r.

MAIHI4THI,IE IIOJITI II TOH[tAr{ CTPyttTyPA XPO\{OC@EPLI
B A KTITIJHOI-J O6JI.{CT}I

'I. T. I\a.n

llo aalr'rcrrM rrolcpcrrrrbrx Nrilrtrrrrir,rx uonei,i tr rlorocfepe lr crronrpoleJlr.Iofpallrr:ur,
tronyqeilHr{M B JlrrHr.rr.r lI, rray.raercrr opneHraqrrfi rorrxor-r crpyKrypr,r xpouocrfepr,r a an-
tr.ruuoi,i o6nacra. Flaiigeno (',BrrAere,rrrrcrBo ror.o, r{ro oprrerrrar{ns rounoi,i crpynrypLr xpo-
lrocrpeprr olpeAeJrrrercfl 4eftcrlrrcu cuJr nrirrrrurrroro [oJrrr, r{orol]oe nporr[(aer ].r xporro-
cSepv.

]VIAGNETIC TIE],I)S AN]] THE ITINIi STITUCTUR]' OF TTIE CfIITOMOSI]IIINIt]J
IN AN ACTIVII REGION, lty 7', T. Tsap.- The orientation of the fine sLrucl,urc of
thc chromosphere in an active region has bccn studied using recordings of Lhe fransvcrsal
magnetic field and IIo spectrolicliograms. It is found l,hatllic orienl,al,ion is deLermincd
by the action of forces oI t,lie rnagnetic field rv[ich penct,rtr{,cs inbo [,he clrromosplrore.

flonyueunrre rrpn xopourrx rta06pai*ieuuflx cHrrr{Krr ar(TrrBHol,i o6racru
Ha CorHr{e B Jrr{Er4I{ Ho uoxaer,rBaror BrroJrHe onpeAeJreHHy}o opr{eHTaIII{m
oTAeJrr,rr6rx rlpo.r.{oJrroBaTr,rx DJTeMeHTOB (BOJronoHeII), KoTopbre B oTAeJr],HbIx
cryqaax o6paayrcr BrrxpeByro crpynrypy ft, 2). Hexoroprre aBropr,r 11-41
npeAnoJraraJrrr, qTo 3Ta opr{eHTarlr{.fr orrpeAeJrfreTcfl AelicTBlreM Marr{r,rrHoro
troJr.r[. BlocJreAcTBr{r{ Tar{afl roqHa BpeHu,s 6rrna uoArsep}r{AeHa HerrocpeAcT-
BeHHbrM corrocraBJreHr[eM roHr(or,l crpyHrypbr xpoMoc&epr{ B IJo c rapralrur
rrpoAoJrblrr,rx MarHr.rrHr,rx froJrefi, rro;rryqeHubrx Ha ypoBue {orocr[eplr I51.
O4uaxo B 6oree rroaAHefi pa6ore [6] yHaaano, qro cxoAcrtso ror{Hof,r crpyr(ry-
pbr xpoMoc{epur c rrarHr{rHr,rM rroJreM ua6nro4aercfl ToJrr,Ho B peAHr4x cryqa-
.Ex. OqeBuAHo, rITo AJIfl BLIflcHeHrrfl aroro Borrpoca Heo6xoAuMbr AaJrl,Eel,irll{c
r4ccJreAoB aI{rr.fi .

Harvru [poBoAI,ITcfl cpaBHeHue HarrpaBJreHr{ii nouepe-rulrx MarHI{rHbIx
loJrefi Ha ypoBue {oroc$eprr ra tonHoii crpyxrypr,r xpouocr[eprr (telrnrrx
nonoxoueq) n nnuralr Ho.

1. Marepr.ran 6r,rn rroryqeu B 1962 r. na EarueHHoM coJrHesuoM reilecxo-
le Hpulrcnori acrpo{ususecnor:r o6cepnaropuu [71. Perucrpaqrrfl rroJrfl Be-
JracE B {oroc{epuofr. truuutt }r{eJreaa 5250A rro MeroAy, paapa6oraunouy B. E.
Creuauonrrlr rl A. B. Cenepnnrnr [B]. Mnunuarrbrrbre BHaqeHr{fl Barrr{cr,rBaeMblx
IroJreft -100 ec. Wupuwa I{ Brrcora qeJrr{ crrexrporpa$a 6srnu nrr6panu 0,3 x
x 0,5 .4r.nt, rrprt AlraMerpe lrao6pamenna Conuqa 2A0 nn. Cnauuponarure
qeJrr,ro Marrrxro^rpa{a upono4r{Jrocb BAoJrE, cyroqEor'.i ilapaJrJreJrr{ qepeB rrH-
TepBaJIr,I 6",5. OxouqareJrrl{o Barrrrclr npeAcTaBJrflJlr{cL B BrrAe fiapr aB}:rMy-
ToB BeHTopa H s fiaprr,rHHoii frJrocxocrrr.

Touxa.s crpyr{Typa xporaoc{eprr uByrraJracb rro clerirporeJrr{orpaMMaM,
KoTopble {ororpaSupoBaJllrcB yTpoM B qacbr Har4JryqlrHx ueo6paxreurfi nplr
Ar{aMerpe nao6panreuna Co.nuqa 770 ntvt ($ur. 1). Culrlrxn o6r,rquo [oflyrla-
Jrlrcb B qeuTpe Jrl{Hr,rrr FIo, a B Her{oropbre Arrr{- Tax}r{e Ha paaluqHbrx pac-
cro.fiHr{.rrx or qeuTpa Jrrrlr.nu, ?Isyuaelrrre o6nacru nr,r6r.rparucs rro BoBMo]r{Ho-
clu r,lrrrrlur r{eHrpaJrbHoro Meprl4r{aHa, qro6br yMeunrrrrrb e$Sexr fipoenr{r{rr.
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anrnnnoii o6racur B JITIHI,II{

AuaMerD Co:tuqa 33 c.rt
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I{r" rl 7.IX 1962 r..

s
-:sa/

100 tz0

tltut.. 2. Cxcut a:rr'r:rrlrluoB roliropa II r; riapurrtlloii rrirotrrio(rtII rI Tolllioi'r crltyritypr,r
xpoltoor[cpr,r R ](01l1p(];rrrtrltrrt.l lr, lla 28.\rI i962 r.

IlpcMfl clorn{rr crrcHrl)olcJlrorpalrntlt 1,-611 45I11. .lJl)cMfl 3illlllclI rlorfl 1,:-11h4gIrr-111'25m. tJcptoq'iao'rr
yrialitrrtr lrirtrpilBJrctrilrI lrl)oeHr\rfll Bcriropa H IIa I{a])Trrlruyro IIJIoc1rocrb. IfyilI(TIIpo}r npoBcAcllo nleIilo-
Jlitl.itcMoo l3Mcrrelnc latrllirBJrcrrrfl IlcHTOl)a roJrrl B nlloclrqrll llit Iiill)'l'IrrIlylo trJtoct{ocrL' Cluloullort ToII-
ttoii lrrulrer-r o6seAerul iroilr'y1,rr n0Jty'ltJtcii tt lt,1ell rrrol. }}ittlrttoii nIIlIllcll orlcD.lcIILl [HoltTypLI

BOIIOI{OIleq

I{3x. li|rnrrcHoii oocopBtrroprur, t. XXX I
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Sanncr MarEr{THBrx uoreri BeJracb He*oropoe BpeM.E ufiycrfl [ocJre cceMnrr
crreH T p or,eJrr.I of p aMM.

^B,ll.Iq{reu nrarepuat, troilyrre,Hbrft 26 n 2g.VI; l, lZ, 13.VII; 6, 7a 9.IX 1962 r.
Becrua xopo,,ue ycJroBr.r.fl 4rn na6.rro4euufi 6rura 7.rx tg62 r. Ha {oro-IEJIITOTPAMME B I{IITEIPAJIbHOM CBETE, NOTYUENTTOft B ATOT AEHI,, XOPOIrIO BIIIA-

Ha crpynrypa B rroJryrerrrr [.Errra.
2, [ta cofiocraBJre,r{.fl opr,re,rarlurr rounofi crpy*rypbr xponaocseprr c

EAIIpaBJIeHIIteM rIOIIepeqHbrx MarHrI?Er,rX UOneft UpOuaoO4IIJIaCt BaptrCOBHa
ctrer(TporeJrnorpaMM c yBeJlr.rqeurreM B ToM xe rrlacmta6e, qTo r{ HaprBI Marrrr{T_HOfo rroJrfl. florom rar(ue Sapr{coBKI{ coBMerqaJrr4cB Ear.rryqmnn o6paroor- .

.offi
(Dlrr'.9. tlacrorfioe paclpeJleJrcrrrre BoJro-
ItoHeu R .:iaBrrclIMocTr,I oT yrJlOB II0?I{r(y
IrarrpaB.reHrretrr cr.IJIoBr,rx,rr{rtr,rli r.rarnnr-
IIOIO nO.JIfl Ir rraIIp aB Jlerrr.rot{ Bo.rloHoHerI

cdrepnr,rx BoJroHoHer{. Blterrr
yr{aaaHo noTq {urypauu.

c o orrl ercrByror4cii x ap.rort il{ a r Hr,r?Hor. o lro_
"ua. Opueuupaln{ c"ly7H11,rr,r rrfrrrra r{ cy_
'ItorIlIrJe IIapaJIJIeJII4.

Ha Hapr.ax (rlnr, 2-8) roxaaarrLr airr,r-
N{yTbt rlolelleqHblx Mar,Hr,ITHt)tx no.neri <-l

uaneoennoii Ha Hrrx rouuori crpyxr.vpoi.i
xpouocSepr,r (reuur,re uonoHonqaj u qer.rrpe
,,r lrrlnr lio. Ha {nr. S roHJ{dfl c1.[)).ury-
pa rroJryrreHa Il cllrreM. npbrjre ;rrrnrtrr lI,
Ha paccrorrHr,rr,r 0,45 L o,r r1ea,rpa. Ha
ncex {lrr.ypax qeprorrqaMr.r }/Ka3arrbr Halr-
paBJrelrr,rfl npoexrlr{r{ BeHTOpa rrarnr,rtrsofi
Harrprr?HeHHocrn H Ha Kaprr4Hlrylo urroc-
Kocrrr. llyunrupou rrIroBeAeHo rrpelrroJra_
I'aeMoe HalpaBrreHrle tsenTopa IIoJrrr B rrpo_
eHrlr,Ilr Ha HaprrrHHylo trJr ocx ocrr,. Cn;rolu_
norf rounor-l .rrr.rnr.reii o6oe4enr,r Hor.rrypLr
no;rryteuerf rr fl/{ep flrrreu. il{lrpuol:r nu_
HUeI,r oqepceHr,r r{oHTypbr TeMHbrx xpoN,Io_

/80

3aIIUCr4 rloJr.fl LI CTieMHrt cleHTpOreJrr.lolpaMM

I{aH nr,r4uu, }rMeerc.fl l(oBoJr'rro 6nr.raHoe o6qee cxo/{crBo L,rerilAy }rarrpaB-Jrel{r{enl Marl.Il,rrHouo_ rloJr.tr r soroc$epe I{ r{afrpatsJreHr.reM sJreMeHTOlt TOUXOfr

XtPJrfy^l"r__ lfogoc{epH r(a* B r{eHrpe nuunrr Ho, rar( rr Ha paccrorrHr{rr
u'4D A or Helro. 110cre;1Uur? c.rryuart paccMarpr,rBaerc.a AaJree 60ree ro4po6uo.c rlenr,ro HoJrr,rqecrBeuuofi bqenHi.r cxoA.rBa Melr{Ay HarrpaBJreHr{r,Mr.r Mar-
HI{THOTO rIOJr.fI I{ 3.[eMeHTOB ronHori crpyr{Typr,r 60rro nocrpoeHo qacrorrroe
pacIIpeAeJIelII're ]1o YrJTarI rleri^y rlanpaBJreHlreil{ cr,rJroRr,rx nr,rir rrfi r,r Ha[paBJre
HI{eM BoJroltoneq. IlprrueM, ecJlr{ yloJr lrerx4y BoJronoHrIeM r.r crrJroBofi .nlruu-ert ocr:asailc.fi [ocro.flHr{LrM B,r-{oJrr, nceit 4"nlrurr BoJronour{a, aro paccMarpr,IBa..
JIOCb HaK oAr'rH crysaii. I{or4a sror yroJr M,eH.flJTC.s BAOJrr, A"1r{r.161 BoJroHoHqa,
TO oI1 r{3Mep.aJrc.E B AByX MeCTaX U na r.pa{lrH r{aHocr.rJrrrcr, o6a "ryrur. ftflryqeHEr,re peByJrbrarr{ npeAcraBJreHbr Ha {ur:. g. flo oclr a6cqr.rcc orJro[{eHbryrJIU MelI{Ay HalpaRJIeHlIeM cI{JIoBr,rx iltunrYl r{ BoJrol(oHer{, a IIo ocll opAI{-Har - ql,Icro cryqaets. ?Ia eroli r[rr;rprr BrrAHo, .rro*70o/o o.r o6rqero orrruBoJIor(oHeIL CJreAyeT BAoJIrr cI'IJroBLIx rl,tnurt tr{alurlT}rolto lroJrfl c rorrHocTbro
/(o b" r,1 ToJrbno ol{ojro 30% HanpaB,ToHo lo4 6olsur14MJ4 vr.r,rar\rr.r r( noJrro.rrncno Borro*oFrerl HarrpaBrre'H*rx noA ;o;;;;;-;;;;"'n cr{JroBr,rM rrrr-ElttIM, HetsHaqilTeJ.tbH0.

Han ynolrr,rrraJrocb tsbrrrre, B Henoroprie AHI{ c,,e*TporeJlr{orpaMMr,r noJry-aIaJIIlpb I{aH B r{errTpe, TaH U B paBJTUr{HLIX saCT.flX.l[rUUll IJo, f. e. Ha pa3ilI4q_
HI,IX BLICOTAX N XPOUOCSEPE. HA HAIIIIIX C'IEI(TPOIEJII,IOIPAMMAX NIO}ITHO
IIPOCJIEAI,ITb 

^ OPIIEHTAIII{rc BOJIOI{OHEII AO -PACCTOArrr,Ul 
0,6 A OT I{EHTPA

rrlrH,rr{ IrIo. cor.ira*ro [9], r]eHrp rrrrHrrr{ l'[o o6paayer;;; *;;roc$epe ;; r;i-core 5000 tfrt,, a lr,ryseHr.re HoHrypa, coorBercrByroqee paccro.rrHr.rrc 0,6 Aor r.(euTpa .rrrrHr{r{,- Ha Bbrcore 8000 nn.
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cpanneulre opneuraqnii BoJroltoHeq, pacIoJIO)fielIHIJX f{& pasHLIX BbICO-

,oru xpouocsepe, [poBoAllJrocb rar(]He rlyreM i{x sapucoBKll rlo c[er(Tpore-

Jrrrorpar{MaM, rroJryqeHHbrM B paSIrL,rx qacTflx JIr{HlIIl' Tanlre aor(I'I,}Lr coBMe-

rqaJrrlcb rlo rrrTuaM u cyTorrHr,rM napaJIJIeJItIM. llpuneprr _sapuooBolt 
[pI{Be-

1rtro, ,u {l*ypax !O-L}, rAe cunoittlrlilMll JrI[HI{flNttlI o6Bel(eHLI Ho'ryp],r

BorroHolreu /{Jr.fl rlerrrpa Ho, a uynnu{poM-B ItpLIJIe Ha pacc'lofIIUu aI oT qeHTpa

G;;;. I0 ii ri li.lur6 ;0,59 a coorserlcrserrHo AIrn na6.nroreunit 26.vI,
)i inu^4,r". 12 L?": 0,:10 A 4na na6nroAerurl1 t3'VIi)'

B 
" peeyrlrare raKoro colocraBJIe,I{fl or(aiJaJrocir, tITo Il 6onlrflr'rucrse

oJryalaeB opllellraqllfl BoJIoI(oHeII Ha paBJII4tIHIix Bblcorax (ot3000ao 5000-ru''rd

, "*po*o"$apa cJreAyer BAoJrrr oAHtrx t{ rex )fie Ha,,paBJldulrft. Itax 6r,rno

CHaBar{O BJIIlt0l BTn HaIIpaBJIeHI{.rI O6blIHO COBIIaAaIOT C HaIIpaBJIeIII{eM ClI-

JroBrilx JILTH1{iI Mallrl4rlroro rroJrfl }Ia ypoRHe xpon'toc{epsr' Ilocne4uee xopo-

Irro Br{l{Ho ua dti,rr,. B, r4c r{Meerc-fl xopouee cooTBeTCTBlIe Me}ttAy }IaIIpaBJIe-

IIr,reM CI{JIOBbIX JIt4III4ii MaIHI{THO^I'O IIOJITI lI BOJIOI{OH9II' IIOJIy{eI{HbIX B

cr{HeNI KpbIJIe JruHI{I{ (Afu :0,45 A).
,qln i.IX 1g62 r. N{br cMorJrr{ r{ccJreAoRarE, He roJIbr(o olllle,ralllrrc roHnoll

cTpyKTypj;r xpouocdtepr,r uo OTHOIIIeHI{IO H MaII{LITIIONIy IIOJIIO, SaIIIICaUHOMy

u $orot6ape, ,,o r;K,,re rr optreHraqlrlo rpaHyir ts roJryrerll{, llac,,oJlo,,te,-
Hl,rx [pI{NIepHo Ha 1]oM }I{e ypoBHe' Ha I(oToi]oNI npolIsBo/{IIJIaCb saIII{cI, MaI-

I{I{THOI'O IIOJI'I,
Ha {lrr' t3 rra HapTy Ma]]HIITH0I'o IIOJI'I (alacTs roit xe H&pTH, IIT0 ],1 I{a

$ur. 6)^o*rprrur*r, crrJrotrlHb*,rlr Jrrr'rrrrMr,r HoHeceHLr Holrryp' roHr(ofi crpyH-

rylllr B lroJryrel{u tlrrrl{a. I4a atofi {urypr'r tsI{AHo' tlro }lMeerc.s cxoAcrBo B

0pIIeHTaIIIII{ cTpyI{TypH uoJIyTeHI{ I{ Ma]]HIITHo]]o [o,iffl' I.Ia IIT0 yHaBaHo TaI(-

rHe n [10,11].
It'COxtaneUHIO, DTOT ClryUali y HaC eAllllCtnensr,rrl I1 AeJIaTb OKOH{1IT9JI6-

H6re BbrBol{bl npe}l{AeRpeMeHHo. oAnano Mo}r{Ho BaMeTlITb, a{To, IIO-BI',IAIIMO-

try, coIJIacr,re Melr{Ay rralpaBJreurrelr ronxoii cTpyltTypu I4 {alHllTI{OIo rro-

JTfl Ha ypoBHe *puitor$u$o, (cu' $ur' 6) 
'nec*onu*o 

rryqllle' ueu n {or:o-
c$cpe ({ir. t3y . Roauorxuo, aro cBflBaHo c rlo'I{E{eur,oli rlJlorrlocrblo Xpo-

*o"6"pii HaA rrflr'a^,rn lLZ, 13] u rr.ra'ul,IrHoMy rtoJIIo Jlel'qe r(oHrpoJrl{poBarb

/:IBI'IE{OHI1e BelqeCTBa.
3. FleuocpeAcrBeHHbre r,rsMepeHr{.fr paC[{eIIJIeIII{A JII{HI{,I }Ia cneHTpolpaM-

*,ur, n-;;,..'n 6ororraorpuqec*ue Batrrrcr4, upot{BBeAelr}ible A. E. Ccoepurrli

n B. Byu6ofr. 11.41, [or(aBaJIII, qro B xpoMoc{epe I{aA o6rlacrblo coJIIIe{HL]x 11fl-

reH r{Merorcfl rroJltr JOO-SOO'rr. 3auucn upo4onrur,Ix rloJrefi B JIITHT{I H3!a-II
ra61{e t'oBop.trr o HaJrr{qI,{I{ saMerlrbrx uoneir n xpon'rocsepe CorEqa [15]'
floerorvry ,prn"ytrtrre MarHI'ITIILIx rro.[eri n xpouoc$epe BpflA JI]I NIo-]r(er

BrilBr,rBirrb coMrreHr{e. I4a-sa 6oruuor,1 npoBoAr{Mocrrr BetrIecrBa B xpoMoc$epe

MargrrrHoe IIoJIe -2,3 ec 6yger opIIeHrI'IpoBarb IIBI{E{eHI'Ie BoJIoltOHeIL cpeA-

H_fl_fr cr(opocrr, nofopr,rx -5 nn,lcen [161. fl-pyryMl{ cJIoBa]\'II'I, MOEtHo Crrl{r&rl,
r'r.o opr{errraqlra roriHoii crpynrypri xpoMoc6epbr orlpeAeJlflerca 4ei'icrsl'relr cnn

MaTIII{THOIO nOr;r. B CBqIB;4 C aTIIM MO}I1HO, trO-BI{AI{MOMy, CqllTaTL, .ITO OT-

Jrr{{rre B orlerrbnbrx Mecrax opr{eHraur{u roHHoii Crpyltrypbl xpolroc{epur

oT HarrpaBJreHr{fl Marrrr{rr{oro rroJr.fl B $Orocsepe cBflsaIIO C pa3II'laIXeM B

opueHT;rlr4u noJreii Ha orr.rx ypoBHtIx. CHaaatt, s XaHoit cTeIIeHI{ Ero 0TJIII-

rltrle .flRJI-freTcf pcaJIbHbrM, Ha ocIIoBaIIIIII l{Melollleroc-fl MaTep-I{afla HeiIL3'fl '

,[,e,ro e rolr, dro, HaH uonaaal A. B.Cenepnr,rfr[17) tr , oco6e,Ho s o6[ac-

G*eoru-rx [oreir, rrMeer Mecro "prtqurre 
nrocrocru ..rloJltlp]I3arr,It1t_: ^_Ij:

ATOMy IICIIOJIT,sOBaHHLIS HaMII BanI{CI{ M&1'HIITHLIX IIOJISIi MOIyT B HaI(OI'I-TO

Mepe oTflutlarbctr or I{CTI{HrIbIX'

flpyraarpuql'IHa,rlpllBoA.r[trIa.flHHeHoropoN'IypaBJIrrqIrIoBopI{eHraI{I{Ir
NIarHr{THOIO IIOJITI I{.'IOHKOII CTpyKTypbI' MO}IieT 6b1rr, Cn.EaaIIa C TeM, qTO 3a-

[trCI4 no,rCii .eCLICt, HeHoTOpOe BpeMfr C1ryCTA ;;OCJIC CGCM]1II C[eHTpOteJIIIO-

IpaMM. floarolty BOsUOll{4o Hel(oTopoe IIsMeHeHlIe opI{eHraIIlIII II9JLI co Bpe-

MeHeM [17,l. 3uecr Hy]r{HLr /{orIoJtHlIreJII)HLIe uccJreAoBaHlrf '
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Otrlr . 10. 3rput'orrxl 
-'rorrrioii crpyr(ryphr xpolroc-

q)epH afirr.rBHor ou,tacru au 2ti. \/I ;1 962 r.
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@nr, L2. SaprcouHu touroft crpynryprl aHtusnofi
o6nacr:u aa 13.VII 1962 r.

CruromEbre rLrHI{rr - qeHTp H4, uYnrrupuue - A},: 0,304;.

At: 9m

20340
(Dur. 13. Cxerua aBtrMyroB Berropa H n xapruunofi rrfloc'
nocrrr tr rourofr crpyrTypbr tronyrcEll B rrETerpaJIbEoM

cBere Ba 1.lX 1962 r., rr-8n51m
O6oauaqenun re [(e, qto Ea {rlr. 2
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B sa*rloqeHrrr{ aBrop Bbrpai.riaer ury6oxyro__6Jra,oAapHocrb rrJreHy-noppec-
rr,HAe,ry AH CCCP A. B. Cenepuolry r,r i. l,t. fooacroxy ea uoresHoe o6-cvlr{Aerrrle pa6orr,r,

t\{riit '1 96.3 r.

,lllrreparypa
9, I'. il a l.e. AstrolrLys. .T., 71, 73, tg3U.

,?',I ,,1 1,ll.r, j a . .,Ann. Obs. paris-Mcudon, 8, {1, i930.
t.,
.f. T;f . #+ ",%L* o ii e p. co"".r,,o?on;;;;;;r;l col ucl""riq.r, rroA per{. ,{m. noft-

5.
6.
7.
B.

repa. IIJI,1957.IUpa, I/rJt, :ryD /.
*. P. ! eB c pnni,i. _Acrpglr.,r{,, 39, 961, 1962.
E. _E. _C r e n h u o s. I,Iin.'Itiu*";*#'u;ip"O,.r-r.;q.., 20, 52, 1958.J.1 ..Leloy. Ann..l . l,l. l:o I'o y. Ann. d.,Astrofhys., 2j, N'3,'127, t06'2.
{. q. U c rr c p li r,r ii. .[,las. li1rLr11s116ri ac.rpo6rr:1. o6c...[4ar. lrlrr,irrcnorl acrpbQna. o6c,,- lS,3I, 1957.A. E. C e B e p q n h. ^ Eas. Hibrr,rcfiorl acrniR. E. Crerra]ron,
100, i902.

A. E. CeBepsnit.^ltan. H$uninoi u.ipL6"r. o6c.,28,

.9. It' re fl r e p. ctpoeulre- rr ArrraMrlr(a arlroe{eprr conuqa. fiIr, tg6z.r0. B. E. cteuaHo's r c:rf:-r;;';Jl"n.^ i4*.-r{p;;;dii'aitpo,pua. o6c.,28,194, 1962.

11 I P #-{Ilr_" u B.E.CreuaEoB.-ColrtesuBreAaEEbre,Net, 1968.tz. d. p. M v c r e r 6. I4an._Itpnucroit acrpo([raa. o6c., IB,"SO, tgBS.,B' 0. p. M ir c r e.n " r,r-Tl'a fi;;"'r4;;:'xi"*"*ir'u"ii,"+ir. ior., zz,7b, tg6o.!l.A.B.Severny a. V. B;;;u:'5i;"rvarory, 28, N 902, g8, 1958.
1q. B. E. C r e u a u 6 r. I{an. [tpuncmot acrpoOra. .id".,2e,"tiii'tdlZ.
19. T. I. tI a n. tr{au. ltpriucrori'acrpod"r. oO".]"{g,-i[6l1"dai'.-' -"
r /. A. ti. u e B e p r rr ri, I4an. Hpnlrcrori actpo([na. o6b,., Hact. rol,,r, crp. {26.



A It A,[ E M I4 E HAYII CCCP

I{IJ B ]i C1'I{'I H P I,IM C H OI,T ACiI'P O (D I{3 I,I tI tr] C IT O T O E C D P B AT O PITII
Tou XXXI, 1964 r.

HOBOE B CXBME }IATHI4TOTPAOA
IMbIMCT(OIZ ACTPO@il3I4TIECHOIZ OECEPBATOPIIU AH CCCP

H. C. If uny"outt.

Ouracaua gnenrpoHuafi cxeMa, IroaBoJr.srotr{afi rrctroJrbaoBarL Marrrrrrorpaap AJrfi r,raMe-
pefirrfl HaI( trpoAoJILHOii, raR rr Iloflepeqnoli coctaaurrorqrlx MarE[THoro [oJrE Ea noBepx-
Roctrr Conar(a,

9to6rr racxrros[TL Bo3Mox{rrocrB rrapymenrrfi cr.rMMerpr{rr BxoAHBrx qener)i lraruutor-
parla r.ra-aa gpefiOa nynr gflf{epenUrrarbrrbrx RaroAn];rx nonropnre,reil [3], nocneguue ua
CXCMbI ITCHTiOITEHI'I.

Ynpoqeu upo{ccc ractpor,lnn rraarrr,rrolpatfa, TaR KaR orrraJra reo6xoglruoct; 6a-
JraflcfipoBarrn.n gu(p{epeuqr.raJrLHr,rx RaroArrr,rx nonropnrenefi, a 6anarcr.rpoBaar.re aHo[H[rx
roxon (poroyrrrrroEtr.rTeJrefr flporraBoAr.rrcff c rroMotr{r,ro rroJryaBToMara.

B cxeuy MarnrrrorpaQa BBoAeE aBToMarrrqec(ltii xoMuescarop uaMenegu.fi Epnocrrr.
IIpn ualrenerflu r{rrTeucrlBrrocru cBeroBoro rroror{a n 10 paa Macmra6 Barrrrcla Marur,lTrrr,rx
[ONEii OCTAETCfI IICI,IsMEIIEBIM.

Ilpu6op rto3Bofl-ser oAroBpeMeurro perncrpnpoBarL trpoAonr,rryro r.rfir4 fiotrepesuyro
cocraBJrrrmu{yro MarrrlrrHol'o rroJr-fi Ea troBepxrrocrr,r Co;ruqa, ryqeBrro cropocrrl r{ rrgTerr-
cr,rBlrocrr, cBeroBoro rroroHa .nn6o s cBeTe crrer{Tpanr[oii JrrrErlu (n rape), ra6o n Eefipe-
pbtBHoM ctreRTpe.

NEW DETAILS IN TI]E SCI]EME OF THE MAGNETOGRAPI{ OI'THE CRIMEAN
ASTROPHYSICAL OBSERVATORY, by N. S. Nikulin.- A description is given of the
elecl,ronic scheme which permits to use the magne[ograph for measurements of the lon-
giludinal as rvell as bhe transversal components of the solar magnetic field.

The differeutial cabhode repeaters [3] have been excluded from tho scheme, so as to
exclude tbc possibili[y oI deparbure from symmetry of Lhe magnebograph inpui due bo
bbe drifl, oI lheir zcro-poinL. TLe proccss of adjusbmeui of t]re magnelograph is simpli-
fied, as norv il, is nob necesscry to balance the differenLial cathode repea[ers and the anode
currents of the phoLomultipliers are balanced semiautomatically.

An automatic compensator of brighlness variations has been introduced into :the
scheme. The scale of mignctic field re&rdings does not change at intensity variatioris of
thc Iight flux up to a facbor of ten.

The dcvice permiLs simullaneous registraLion oI the ]ongiLudinal or l,ransversal com-
poncnl,, radial vclociLies and Lhc inLensi[y oI the liglrt flux ciLhcr in a speclral line (in
the umbra) or in tlie continuous spectrum.

Heo6xo4lrnaocrb rrepepa6orHn cxeMbr MarHr{rorpa{a 6r,rna BrrBBaua re}r,
sro B 1958 r. 6rrra rocraBJleHa BaAarIa perr{crprrpoBarb He roJrbno rpoAoJrr,-
Iryro, Ho tT rrolepeqEylo cocraBJr.frrotrIrre MarHr.rrsoro rroJrfl tra IroBepxlrocTr4
Conuqa. Merog r{BMepeur{.fl nonepealHoii cocraBJrflrcrqefi rr ee HarrpaBJreHr{.fl
orrrcaH B [1] rr [2].

Ilplr usuepeur{rr [poAoJrbHoro floJrfl qepes Br,rxoAr{Ere qeJrr{ cnexrporpa-
{a upoxo4nr nyqxl,I cBera or cepeArrur,r KpbrJrF,eB Jrrrrtrt4, rryBcrBr{TeJrr,sor,i r
BeeMaE-86+exry. 3ru tryqKu rrpoMoAyJrr{poBaHbr n upornno{a3e. rlo Harpy-
BOqHETM COrrpOrr{BJreHr4.AM {OTOyMHO}r{r{TeJrefi [3] UpOreHarOT nepeMeHHbre co-
cTaBJr.frroqrre arroAr{brx ronoB, HaxoAflrqr{ecfl Tar{E{e B rrpoTrrBo{a3e. Ha-
rrpflE{errufi, ctrtrMaeMbre c STrlx colpoTEBJrerl[fi, IroAaloTcrr Ha BbrquTalonquft
6rox, c Br,rxoAa xoroporo culrMaerc.n cr{rrraJr c aMrrJrr.rryAoli, panuofi cyMMe
aMnJrr.rTyA 3Tr{x Halp.fr}r{eHr{it.

f { IIsr. I{pLrMcroii o6cepnaroprrrr, r. XXXI 209



Cner, arilr{trruqecftu troJr.flprraoBanurrrl aepHaJraMI{ tlr{ TaloIqefi otrrllrtI{
BrrBEIBaer tro.EBJIeulre clru{aaurrx rrepeMeHuhrx cocraBJrflroq,r{x B anoAHbrx
roxax ![oroyuuolxlrreneft. Srlr cocrasJrflrorqr{e BBar{MHo noMrleHclrpyrorcfl B

Bbrquraloqeu 6uoxe. Ho aro clpaBeAJrr{Bo Jrr{IrIb B ToM cilytlae, ecJII.I qyBcT-

BtrTeJrbEocrr {oroyunoxnreneii oAr{EaftoBa.
Paa6anascupoBaulre aHoAHbIx roltoB {otoyunomurenefi Mo}Her npHBecrl{

n perucTpaqur{ JloEtlroro crtrEaJra, BcJreAcrBrre Toro rrTo SJrJrr{rlTr{qecr(afl rroJlf-
pr{Baqrrr cBera Bepr(a;raMu mlrarorqefi olrr{r(lr oHaBbrBaercr cr(oMrleHcLIpo-
nannofi Jrrrrrrb q a o r r{ q H o.

Apefi{ HyJrrr HoMtrerrcaropa ryqeBr,rx cHopocreii Tar(}He gBJlrercfl cJIeA-

crBtreM paa6anauclrpoBarrr.fl arroAubrx ror(oB {oroynruoxnrenefi. flonuocmro
na6aaurr,cg or pas6araucupoBalrrr.fl Molr{Ho roJIbKo B ToM cryqae, ec.[I{ BMe-

cro AByx {oroyuuoxtllreneft I{crroJlb3oBarb 0AI{E, r(aH 3ro I{ cAeJIaHo n flyl-
xoncHoft o6cepnarop:a.u l4l, rro B eroM cilyrlae rIoBLIIxeHr{e cta6u.ur'nocrr
pa6orrr MarutrTorpa{a 4ocruraercfl Ba cqer BuasureJrbHoro rIoHI{meHI{fl ero
qyBcrBurenbrrocrl{. 9ro6rr coxpaur{Tb Br;rcoxyro rIyBcrBr{TeJrbr{ocrb MarHlrro-
rpa{a, trptrxoArrrc.E r{crroJrbaoBarb cxeMy c AByMfl $oroyunoxrl{reJlrMr{, flo
trptr EToM reo6xo4uuo [pIrH.rITb Bce Mepbr, rroaBoJlflIoqlre yMelrbllrurb BoB-

Molntrocrb paa6auaucupoBar{r{.a ux aHoArrr,Ix roxoB t3].
B cxeMe Marrrl{r^orpa{a, - pa6oraBllrero n FtpuucHoir acrpoSnau-Iecxoft

o6cepnatopwrr Ao 1961 r. [3], naupsxeHlre c HarpyaocHblx conporr{Brenufr
B aI{OAEr,rX qeUflX {OroyUUOlxllreneft [oABoAr{nocb K BbrqHTaIOqI{M 6loHattl
uepea 4u{{epeul{r{aJrbrrbre r(aroAHbre uoBropr{rerlr. ,(peli{ uyna 4u{$epeu-
ql{aJlbnr,rx naroArrbrx rroBTopl{TeJreii nplrno4lrT H Toqr{o raxr{M ,fie pesyJrr,Ta-
raM, fiaK lr paa6a.naucr{poBarrue arroAHrrx roKoB {oroylruomnre;refi. Aot
troBr,rlrreulr.fl cra6u.rr,uoctu pa6orrr cxeMbr BxoAHbrx qeuefi uaruurorpa{a
tr r(oMrrencaropa ryqeBbrx cropocreii 6r,uu uepepa6oraurr.,(r{Sepeuqu-
aJIbI{Lre I(aTOAEbre rloBToprrTeJrrl IrB cxeMbr rlcr(Jrroqeur,r, a paauocrr (ranra
cyMMa B cJryrlae r{BMepeHr{fl flonepequoro nona) fiaK nepeMeHrrr,rx, Tar( rI rlo-
CTO.flIIELIX COCTaBJIflIOq[X nOJIyqaeTCfl HeIIoCpeACTBeIIHo I{3 aI{OAHbIX ToI(OB

{otoyuuoxtnreueii.
MarHI{rorpa{. ,(nx lrsuepeur{.s r{arur{rubrx uonefi Ha rloBepx-

Eocrl{ Co.nuqa B cxeMe Marrrr4rorpa{a ($ur. 1) ucuo;rr,ayrcrca SoroyMuo)r{I{-
renu {upuu EMI ruua 6256 B t3l (OBy1 u (D3V2). Harpyaxa}rr{ B arroAHr,rx
qe[rrx {otoyuuolxurenefi .rrBJr.rrrorc.rr rrepBrrqHrre o6uorrn Ly u L2 rpauc{op-
MaropoB Tpr. n Tp, , BKJrroqeHHbre [ocJreAoBareJrbrro c Hr{Mr{ conporlrBJre-
uun R1 r -Rr, aamyrrrupoBaHrrbre RouAeucaropaMrr C1 u Cr. Tpauc$opuaropbr
EaMorarrbl Ea cepAerrnrrnax, na6paunr,rx r{g MouepMaJrJroeBbrx rrJracrr{E c
sbrcoxot uarulrruort [poErrqaeMocrr,ro. 3ro rro3BoJrr{Jro noJryqr.rrr, 6onruroe
troJrEoe cotrporr{BJresne o6uorox Ha qacrore-130 ary. flornoe BxoAHoe conpo-
TEBJreEue cxeMrr rro trepeMeHHoMy ror{y (oHouo 70 r) oupe4eJr.fierc.E B ocuoB-
EoM Beruquuauz couporzarerurft, rxyHrnpyrcqux BropuqHnre o6nrorxu rpatrc-
{opuaropon. flepeueuubre conporrrBJrenr.rfl R, n Ra cJry}r{ar AJr.rr cxMMerprr-
poBautr.E cxeMrr B rreprroA orJrax{r{BaHr{a. flpll rroMorrlrr pe.ne P Ha BxoA npeA-
BaptrTeJlbrroro ycr{Jrr{re.rrn (JIr) rroAaerc.fl rlr6o paauocrb rraup.sfirennfi, cun-
MaeMbIx c o6uorox Lr, Lo, BxrrroqeuHr,rx HaBcrpesy (rrpu r{BMepeHrrr{ upoAoJrb-
urrx uo;reft) , tw6o cyr{Ma Eatrp.E}fieHrrii, cuulraeur,rx c o6uoron Zo, -La1 Br(JrIo-
qeI{EbIx [ocneAoBarerrE,Ho (upu ueuepeur{u rolepeqHbrx noneir). Itoa$Su-
rItreET ycr{Jreur(fl rrpeABaptrreJrbEoro ycrrJrrrreJrrr or(oJro 10. Alrunr.rry4uax
xapar(Teprrcurxa nunefirra Ao Uw;x :1,5 o,

C nrrxo4a trpeABapl{TeJrbuoro ycr{Jrr{TeJrfl cr{ruaJr rrocrylaer Ha BxoA ycr,r-
JrnreJrfi 2BI4M rr BareM rra ctrHxpouno-{aaonrrfi Aerexrop. 3ru ya;u,r ocraBJrenbr
lorrrtr 6ee [sMeueslrr [3] .

H orr rreEc ar o p Jr yrreB brx cH o p ocrefi. flocroaHsr,re
cocraBJrflroque arroAur,rx roroB Soroyltroxureneft (DEVI r @0V2 [poreraror
sepea cotrporrrBJrerrrrfl R1 u R2 (tepeueuurre coeraBJrrroqrre rxyurrrpyrorc.fl
HoHAeEcaropauu C, v Cr). Haupxxeuufl, rraAaroq,r{e Ha cotrporr{BJreHr{.flx Rt
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u -R2, uepea paBRflBLrBaroque qenoarxu IloAarorcf r{aI(oHTaHTLrau6paqlronnoro
npeo6paaonaretm Blfr. C nu6paqI,IoIIHoro upeo6paaoaareJlfl cHr{Maercfi IIe-
peMerrEoe Irarlpfl)r{eHI{e, aMnJIIIryAa HoTopoIo npolopql{oHaJILHa paSIIOCTII

Hafipr{?r{egr{ft, ua4arorqrrx Ha colpoTl{BJreHllfx ,Rl I R21 & {aaa c4nnraercR
ua tB0' rrpu rrepeMeue Buar(a Drori paBHocru. 3ro HarIpfl]I{eHI{e rloAaercfl Ha

BXOA yCnJIr{TeJrfl c EbIcoHlIM BxoAHbIM COrIIlOTrlBJIeHrreM JI2, '73. Sateu cneAy-
er cepBoycuJruterr, -1, nptrRoAfIIqI,Ifr s Aeficrnue peBepcl{BnLIfi 4nlrrare,;rr,
SIIII-09, Koropllfi rpl{ IIoMou{II ceJILcItHHofr cB.flBu Bpalqaer nJlocxorrapaJl-
JIeJILHyTo trJracTrIHr(y r(oMnelrcaTopa ilyqeBr,rx cpopocTeli. 9.nexrpounr,ul no-
reHqrroMerp SIIII-09, pa6otatoulnfi n cne4auqeii cucreMe HoMlleHcaropa JIy.-
qeBbrx Cxopoorefi, oAHOBpeMeHHo flBJIfeTCf I{ pelugTparopoM yIJIa IIoBopoTa
nJrocHorrapairlJreJIbHoIf uJracTLrHKI{.

Perucrparop TIHTeHcI{BHocrvt cBeroBoro lto-
TOr(a B CBeTe crIeHTpaJrr,nori JIr{IIr{It Il B Henpe-
p r,r B r{ o M c rr e H r p e. I{poNIe I{Byx SoroyuuoxtrlreJrefi @?yr u @0V2,
pa6oraroulnx HeIIocpeAcrBelIHo a cxeMe MaIHuroI'paSa, u upll6ope ycrauoB-
neuu euqe 4na SoroynHolr(r{rerlfl Supur,r EMI tuua 9502 IJ (@?J'ru{DOY).
Ooroynruoxrnrenr, QOysycraHoBJIelr Ba nr,txo4uoft qeJrblo ouenrporpaSa
[3]; on r{cnoJrbayercn Aln perrrcrpar{uu ocraroquorii ltnteucnBHocrll B .rlApe

c[exTpaJrbrloi:r nt{ut{lt, qyBcTBLITeJIruofi x aeeuan-ar[{enTy, KpbIJIbfl ltoTopofi
IrcloJrr,BoBaHbl A;rr.q rrar{epeHlrr MalHnl'rrbrx noreii Ha rloBepxHocrrr CoJrHIIa.
(DoroylruonurreJrr (DAy4 yCraHoBJIeH B I{elpepLIBHoI[ c[el(rpe. Haupaxre-
HI{fl, CHr,IMae}IbIe C HaIpyBOIIHbIX COIpOTIIBJIeHLIft, BHIIOqeHHbIX B aHOAHLIe

qeulr {oroyMHo}r{IlrerIeii, npeo6paaylorcfl B nepeMeHHble Hanpf}IieHufl IIpI{
rIoMolqr{ o,rulolo tsrt6paqI'IoHHoro nI]eo6paBoBareJr.rl BII, (nn6parluouur,re
upeo6paaonaretw BII.,, 8il, n BIIs IIpI{MeHeHbI cragAaprHble or sJIeI(rpoH-
Horo rrorerrqrroMerpa 3IIIB-51 ).

C xonr:ax'ra ,16patluouuoro upeo6pa3oBareJrfl' cB.sBaHl{oro c auo4ollt {oro-
yMHolnr{TeJItt cD9Yt, HarIp.E}r{eHLre rloAaerc.rl Ha yrlpaBJr.apfltryrc cerr(y KaToA-

Horo rroBropr.rreJr.rr ,Un. AwtnrryAHafl xapar{Teprrcrr{r(a Droro Hacr(aAa rar(o-
Ba, qro Itprt ilIo6r,Ix BoBMo?r{Hr,Ix BHaqeHrrflx r{HTeHcr{BHocrI{ cBeroBoro [oro-
Ha, naAaloqero I{a HaroA $oroyuuotxl'IreJr;l (D)Ys (flgpo JrI4Hr{r{) , orpaHl{-
qeHu.E cr{r}raJra ue ua6"nro4aercn. Hauprr}HeHI{e, cHr{MaeMoe c colrporl{BJIeHr{.rr
B IIeruI HaroAa JIaMIIsI JIa, nogaero.E Ha rreperrflIoqarArrb II 21 ycTaHoBJIeI{HEIiI
Ha nyJrbre yrrpaB,TeHr4fl [rarH]trol'pa6a.

C 4pyroro r{oHTaHTa Br'16paq[oHuoro npe06paBoBareJl.q, cBflsallHoro c

arroAoM {oroylruorxllrefl.s @3y4, Halpfi]I{eHr{e roAaercfl Ha BxoA rlpeABapr{-
TeJIbHoro ycr{JrrrreJrfl, co6paHHolo Ha rlaMlrax IIu, Jf u. Aruu.nrlty4uafl xapax-
Tepr{cTr{Ka sToro ycr{Jrr{TeJr.E TaH}r{e ocraerc.fr ;runeirnoii [prI JrIo6bIx BosMO]It-

HLIX SIIarleHIIflX IiIITeHCI{BHOCTI'1 CBeTOBOIO nOTOHa' IIaAaIOU{eIO Ha HaTOA

{oroylruontLlrelln @ey4 (ueupepr,rnnrui cuexrp). Hauprmerure, cHI{MaeMoe

C BrIxoAa eToro yoIIJII{TeJLfl, IloAaercfl TaKHe Ha IIepeKJIIoqaTeJIb /.1o1 I{1 l(po-
ME TOIO, HA BXOA YCI,{JIIITEJIfl JTU, "I]'0, O HABEAIIEHIII{ IIOTOPOIO 6Y4ET'CHAsAIIO

HI{E(e.
flepenrro.rarew, Il2 rIoBBoJl.fler [oAaBarb Ira BxoA ycl{JluroJr-fl JIi, JIr,na-

rlpfl)r{eHI{e, npotropr{I{oHaJIbHoe I{HTeHCr{BHocTI{ cBeroBoro rroroHa ut6o B

cBeTe clenrparrbllol,f JI[HI{I{, Jru6o B HelpepLrBHoM cneHTpe'
flpu uorniorqr{ repeHJrroqareJls I/3 curuan Mo}I{Ho ocna6ntr n 100 paa,

a rrepeMeHHoe co[porr{BJrenr{e ,R, ueo6xo4r{Mo AJrfl rrJraBHoil peryJlr{poBr(Ir aM-

rrJrr,rryAr,r aroro clrrHara. yc[rurer-r Jr1, JI' co6patt flo cxeMe' aualorurlHoii
cxeMe JIaMloBoro BoJrbrNrerpa JIB-9. Ila or,rxo4e ycrrJrr{reJrfl BRJrroaIeH AuoAHbuI
Br,rlpflMr{TeJrr,, Harpy}neuutrri Tle.tnTeJIeM Ru, R,, HaIIpfiHeHI{e c r(oToporo
IroAaeTcfl r{a aJrenrponnr,rii noreHql{oMeTp IIC-L, xonarorlr'Ilicfl perl{cTpaTo-
poM r{HTeHcrlBrrocrrl cBeroBoro rroror(a.

An r oNI a r nrI e c K I{ ii It oM rIe Hc ar o p I'IB r,I eHeHrrfl fl p-
I( o c r Ir. Ha uarnutorpa$e, HoHcrpyltqr{fl r(oroporo oilI'IcaHa n [31, HpoMe

Iralpfi)fieHEocrrr MarHr{rHoro rroJr.E r{ JryqeBbrx cHopocre}i perlrcrp}IpoBaJracL,

9 7.)



Taftrfie ocraroarrrafi r{HTeucrrBHocrr, B .rrApe JrrrHIrIr. 3ro nossoraJlo rlplr Ilo-
CTpoeHI{I{ HapT MaTHIITHrIX IIoJIefi ua nonepxH6cTl[ Connqa yqI'ITbIBaTb uB-

IreHeHI{e .spHocTu I{ BBOAIITb COOTBeTCTByIOU,yIO n0lpaBl(y' HO 3ra ollepaqllfl
rpe6ona;ra'MHoIo BpeMeHII Ha o6pa6orxy sanllceit. B 1961 r.. B Marllllrolpa{
BMor{Tr{poBalr npu6op, Itoropbrfi cJIeAHT Ba ITBMeHeITI{eM L{HTerrcl{Buocrrr cBe-

TOBOTO IIOTOHa B HeIIpepLIBIIOM CneKrpe I{ BBOAI{r COOrBeTCTByIOrqym floflpaB-
Ky aBTOMaTI4qecKu.

PaUee y)fie TOBOpLIJIOCb, qTo Halpfll{eul{e, CHI{MaeMoe C BbIxoAa IIpeABa-

pr.rTeJIr,HOI'o ycI.IJIIIreJIfl JI u, Jf u, aMIJII{ryAa I(oropolo rrporropql{o}IaJIbIIa

LrHTeIICr{BHOCTI{ CBeTOBOIO IIOTOHa B HelpepblBHoM cIIeI{Tpe, IIoAaeTC.fl Ea

BxoA yCr{JrI{TeJLs JI n, .I[ ro (cxelra roqHo ranafl H{e, HaI( II y ycI'{JIIITeJIfl

"/I ,, JIr). fiuo4urrft Bbrnp.f,MrrreJrb, BnrrorregHbrfi Ha BbrxOAe ycrrJlrrreJlflt

Harpylr{en AeJII{reJIeM, CoCrofqI{M I,I3 conporLIBJIeIlI{fl r?, u peOxopAa Iio.
Ha peoxopAe naAaer IIanprIHeHI{e f/61 3H&{eHI{e l(oropolo flporopql{ol{aJlbH0
rrHrerrcrrBrrocrlr cBeroBoro lroroHa B HerIpepbIBHoM C[eHTpe 1'

(In:Ks[, (1)

rAe K (xan u Kr, Kr, .I(3 n nocleAylolqux BBIpalHeErr.Ex) - Hoe${r{qrreHr
lpolopqr{oHaJrbHocrrr. 

-Hanpxmeulre, 
cHI{MaeMoe c ABI'r}fiHa peoxopAa ur,

lpolopqr{oHaJlr,Ho [/o u yrry noBopora ocu peoxopAa c
(Jr:KrUoa:KrKoIa. (2)

3ro uanpaxreHlre [oABo ArLrcn rl r(oHTanry Bu6paU[ouuoro [peo6pasoBareJlfl
BII 3. I\ 4pyrooly Korrrar(ry rroABoArrrcf onopHoe HarrpflHeHrre (Jr:, cgrrMae-

Moe C AeJIIIToJIfl -R161 fi11. Hanpa?I(eHl{e I{a STOT AeJII{TeJIr noAaeTcfl oT raJIL-

BAHIIqECITOI'O SIIEI,IEHTA.
flepelrennoe Hanpflll{eHl{e, culrMaeMoe c 8l{6paqr{o}IHoro npeo6pasoBaTe-

Jrfl, rro[aero.E Ha BxoA CepBoyCIIJII{TeJIfl 2. Aunnr'rry/La SToIo IIaIIp.E?I{eHIIfl

lpO[opIIt4oHaJIrIIa paBIIocTII HaIIprI]I{eHuI-i, cuuMaeMlrx C ABI4rItHa peoxopAa

Rn u c AeJrureJrfr Rrn, /?,,,. Ha nrrxo4e cepBoycr.{Jrr{reJrrr BnJrrOqeH peBepcr{B-

,rrfi lrr.urerb PII-'09, o"u ,,oroporo cB.EaaHa c ocr,rc peoxopAa -rRo' C're4a-
IIIaf CI{CTeMa CTpeMI{TC'I H ToMy, aITo6LI aMIIJIIITy[a [epeMeIIHOlo HaIIpfl]I{e-

Hr.rfl, CHIrMaeMoro C B[6paquouHolo npeo6paBoBaTeJlfl' paBHflJIacI] IIyJIIo

Lr 5 -- U ' 
: g r. * I{rI(nIe : 0'

I,I IIODTON,IV

- - 
t'n !

* - l{tl{n t

orcrcla cJreAyer, rrro yrorr rroBopora BaJra ABr4rareJrfl PA-09 o6paruo
IIpolopql{oHaJleH LIHTeH0I.IBHOCTI{ CBeTOBOIO IIOrOI(a B HeIIpepbIBIloM cneKrpe.- 

Itp-oue ABrrHHa peoxopAa fin c ocrro ABIIIaTSJI.E PA-09 cB.EBalI ral()He II

4nurxbn peoxopAa .R12. Ha peoxopA fil2 uo4aerc.E HaIIpfllI{a]g'Vla U21 cIII{Mae-

Moe C BLIxoAa clIuxpoHHo-saaonoro Aere1ropa MaIHIIroIpa{a, reluuuHa ItO-

ropolo nporopqlloH atn tta I II
flz - K,IH, (5)

ryp H - cocraBJrflrollla.f, rrpoAoJrbHoro (nrn nolepeqHoro) uona. Haupnme-
rgtta fI 31 CHI4I{aeMoe C ABI{E{I{a peoxopAa /?12' upOuopql{oHaJILHO Uz w A

us:KztJt":{fr#o. (6)

3ro uaupaxreHlle, nponopUtloHaJll;Hoe H u se BaBIICfltrIee oT I'IBMeHeHI{fl 1'
roAaerc.E Ha pelllorpupyroqr.rii npu6op En[-09. flpu uarueueHlll{ IIHTeHcI{B-

Hocrr.r cBeroBoro rroroxa n 10 paa lracrura6 Barrr{crl ocraercfl IIeI{3MeH}I},IM.

Cxenrr,r cepBoycrrJrl4teleft l5], pa6orarc1q,Ilx B cJIeAfltrIIIx cl{creMax ItoM-

nerrcaropa ilyqeBbrx cHopocreii 7 lr anrolraruqecxoro noMrlencaropa r{aMerreHrr.fl

flpKocrlr 2 conepmeuHo aHaJlorrruurr {l{I. 2.
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(3)

(4)



flonyaBroMarr{qecKarr 6araHcr{poBr(a {oro-
y M rr o E( r{ r e Jr 9 it. Cxeua, c rroMoqbro xoropoft oCyqecrnnaerc.s rroJry-
aBTOMarrrqecnas 6anaucrrpoBKa arroAHbrx ror(oB {oroylruomrrreJreii, upuoe-
leHa Ha {lrr.3. Ecrn uepe4 DJrexrpoHrro-olrr.rqecxr.rM aHaJrr{Baropolr xpyronoft
rroJrfipr{3ar{rrr,1 cBera ycraHoBJrerra EacaAr(a (uotapou4 -]- 1/n l,-unacrrauHa),

l
r P4-09

(Dnr. 2. Cxeua ceproycu.nr.rrereii r(oMtregcaropa nyrreBbrx cxopocret
I{ ItoMlreEcaTopa r{3Merre}Ir{fl rruTeHcrrBrrocTlI cBeToDoro troTona

To cBeroBr,re rroror([, naAaron{ue Ha HaroAbI {otoylluoxr{TeJrefi, or(aablBalorc.a
rloJllrocrE,ro lr cnu{aano [poMoAyJrrrpoBaHHbrMrrr. Arrs 6a;raucraponauua {oto'.
yMlro)firrreJlefi na BLrxoAHyIo rqeJrb crreHrporpa$a ueo6xo4uluo ]cr&EoBllrl,
Herrpepr,rBHErii cuenrp, a sJreKrpoHnr,rii rpaxr: cxeMbl MarHl4rorpa{a (/) A0JI-
meu pa6orarr, B pex{r{Me.I4aMepeHrrfl rrpoAoJrbuoft cocranr.aroqefi MarHuruoro

B cxeMe uarrrurorpa(pa 
-

StItI-0g 2. llpw rroMorqr xouraxroa P, x
ABl{rareJr.fl 3 no4nlrovaerc.tr ABtrrater,t' 4,
peMerruoro conporr{BJresuq R,

noun (uepeMeHHr;re cocraB-
Jr.frrorqr{e arroAHbrx roltoB
{oroyltnoxureleii BLr!II4Ta-
rorca) .

Ha uy.nr,re yflpaBJrelrlr.fi
MarErrrorpa{a yctauon.rena
KEorrKa (ua cxeue rre rrona-
3aHa), IIPI{ Ha}I{arrrrr Koro-
pou cpaoarr,rBaror peJre
Pr- Pr,Itontaxtrr P1 aaur,r-
xaroT Har(oporr(o I{BMepr{-
rerrbuylo cxeMy SII[I-09,
nprr sroM HanpfiTr{eHl{e C Br,r-
xoAa cr{HxpoHrro-{aaonoro
Aerer{ropa lrarunrorpasa 7
rroAaerc.fr rreIIocpeAcrBeHHo
Ha ara6paqnounr,rit npeo6-
paSOBaTeJIb, nnlrcUeUUr,rfi
Ira BxoAe cepBoycuntrreJr.E

Br,IxoAy cepBoycrrJrrrrewt 2 BMecro
ocb KoToporo cBflsaHa c ocblo ne-
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(Duf. 3. Cxeua rroJryaBror\faTr.r.recfiort 6ararrcuponxlr
aHoArrr,rx ?onoB (pQtoyltrorrl.rrereii, pa6oramrlr,rx
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cJleArq,an ctrcTeMa ycraEaBJrrrBaer ABI{}I{oH trepeMeHIIOrO cotrpoTtrBJIe-

Hr{fl B TaKOe TIOJIOTT(SESp, uro6u pasg6grb tropeMellgtlx cocTaBJIEIOq'rrx aEOA-

oii* to*u, {oroyuuoxtl'rreJlefi paannnacr IryJIIo' flpu arou Ira s*pa,e ocqun-

ro"pa{a, c^troM-orqBr0 r(oTopolo l{acrpauBaercfl Marlltrrorpas, no.sBJlflercfi

xapar(repIrafi r(aprtrHa pacrpeAeJIenu'fl ItryMoB i[oroyuuoxurreJlefi B BtrAe

ysJroB r,r IlyqHocreu. Ilocte aroro xnonxa 6a,llanCnpoBll'I OrtrycRaerc.fi, peJle

h, ,Hnrruer IrBMepI{reJIbHyIo cxeMy SIIII-09, a peJre P2^nonnlroqaer K Bbr-

xoAy cepBoy"rrrr.r, l-nu"""ur.r" 
"3, y"rr"osreErbrfi n SIIII-09. Sare* oc-

raerc.fi ycraHoBllrb Ea BbIxoAHyIo q,eJlb ctre(rporpa{a nuuulo' u upu6op ro-

ToB H pa6ore.
B aaxnroqeEl(e Br,rpamalo 6ilaroAaplrocrb A' E' Cenepnouy 3a coBerbl

E rroMoq,b, o*urrr"y"d"p" prrprOor*j " 
EaJIaE*{BaErrr{ or[ca,Eoro npu6opa.

Mafi 1963 r.

JnreParYPe
1. B. E. CrenaEoB, A. E. Cenepnr,rfi. tr{an. I(pr'rlrcnofi actpo(plra. o6c',28,

166,1962.
2.A.E.Cerepnrrft.tr{sn'-ltpuucnotactpotbus'o6c'Hact'foll'^crp'L26'
3. I{. C. H n r y o "'". 

'r{rrl'Hpii"C*ot actiio'ir4a ' o6c" 22' 3' 1960'-

Z. l. ll. H o ri x p. tr{an. I'AO, N {67, 95, 1961'

5. n. E. II o r o, *, r-o r. Snbrrpouurre yclln[TeJIII aBTOMaTI'Iq'.RI'IX I(OMII.ECaTO'
'pou. 

Ouauatrraa. 1960, crP. 286'



AHAAEXTT4fl HAYIT CCCP

I43 B E CTIIfI I{ PEI}I CH O ,tr A CTP O O II3 ]{q E C IT O }U O E C ]I P B AT O P III{
Tou XXXI, 1964 r,

I,ISMEHEHI{E HOHOI4TYPAUI4Pf U HATIPffIrcHHOCTEfl
MATHI4THOIO TIOJIfl

B TPYTITIAX TIflTEH CO CJIAEbIMI,T BCIbIIIIHAMIIT
If . B. Ioioottuttoo, M. B. Ooupa, E. iD. Illcr,noruuu.Hola

B [1] 6lr'no rlo*a,arro' rrro B pe,yflLTare Morr{H.rx tscflbrrrrer{ flpor.rcxoAflr pc,Hr{e,a-y:::ly^-3_IoH{-urypaqrfx rpy-nn-nnie'n B r.1x MarHrrrHr,rx no.n.axl B nactonqeft pa6ore,'sBJlfiiorqeucs trpoAonx(e,rielr [1], r'ray'reuo pa3ilrrre rpyn,,.rrare,, BHy'r.prr noroprJx rrpo-rrcxoArrJrr{ ToJrBr{o cna6nre Borrbrrrrftrr c 6a.,r.rrdlrlr re u,rde 1 _1_. / --J

Paccllotpeuu MareprraJrlr ro co.[[eq,Lrr.I flflTrra* Lr lrx Marrrr.rr'r,r]r rroJrrrM aa BpeMa crrors 1_957 r. 4o anrafa lg62 r.
B 6orsmructBe cryqaeB I'pytr[ c r{anLlMrr Bcrrbrrrrr{aMrr ue 6r,rro o6napyrxoqo ctsflBrr BI]o-Beneul{fi xont[rlrypaqnii n rfiAuelrou ,airr,"ro"o rroJrn c no,BJleHr.re]\r Bcnbrue*. ux-Halio rrexoroDiie rDVrrfiril floxaar,ruaror rv ]r{e carr3b co Dcrrrrlruxar\rrr, rrro On ra riaiilcu,,-,[1], Ho norpiilrorra'ooa Oorc"-ciir6;.' '' "'" "
Taxl'ru o6paaolr, [poBeAeulrbie llccJreAoBarrr,ls [o(a,LrBa]or, qro BhIBoAr,I, rroJryqe']r.repaljee B [1 ], xa-paxrcpllBr B ocrloBHoir Anfi fPyfin c Mou{HLrrrrr BcnLrruKarflr, Ho rre flBJr.Brorcflpe3yJrLTaroM o6r't'rltol'o paBBI'ITItrt lpynn nrib,, uc3 Bcrrlrmon rt.rrr co c,ra6urnr.r BC[r,rrurralrr.

VARIATIONS OF UAGNETIC FIELD STRENGTHS AND CONFIGURATIONSIN sPor cRouPS wjrs.-WEAK n'r,,q.-n--ps, bv N. v. Godounikou, tvr. B, osir atcrE. F. shaposhnikoua.- In^ t1r it.uas strown-ii-rr.r,i,,p .r,"^s", ";.;;lr'ti,"."".iiii;;rfill-and Lhc magneLic fierds of rhe slrofl groupiur, *irri "i.tiiU.ii;;d. I^ the prcscnL pa_per' which is a continuaLion of 't1l,"the'development, 
is sLuclied oI spot groups rvi[h orrlvweak^flares oI import,ance- not great,er than 11.

1962:313;l#'iffir" and Lheii magnelic ficlds. obLainotl from July 1e57 to Januily
In mosl cases of sroups. rvith rveak flares no conneclioD has been found betneen l,hebehaviour ot rhe confi"soriuonion-a -rg;"rir'ii.ii'g;;;i;iJ';;j"riL oppuurance of 1a-res. Houever some r,.dups snou,iiieioff*".*n..tio'r, rr:itii-Jtir"i,'r,r,rr, \vas detectc,r.in[1], Itris conneclion"is dxpresscd lcsJ aGitrilfv.'
Therefore the nresent'investigaiion -rli*r'd 

tl,or Llrc conclusions obLainetl previ-ou.sly in-[1] are characteri.;i. in-ii;";uir"io".'grorps uith srrong llarcs and are noL n ,o_sult of the usual developmenr of rp"t g;r]ps \iLt,ouL llarcs or\itrr rvcarr flares.

Bne4erure

Hacroaqaa pa6ora flBJr.Eercfl rrpoAoJrlrieHuen [1], rAe [Byrrailacr, crpy*-TVpa MarHrrr:srrx norerl r[ ee r{SMeHerrrr.rr B o6racru corneorrur" II.qreH B cBfr_
ATt C UA6TTTOAABIIIIIMI,{Ca TAM T,IOU{III{MII BCIIrIIIIHU". PU"*U'P'UU"'U BCtrbIIX-
RI'r 6anra or 2.go 31 no Me?r{AyHapo4uort xnaccr.r$rxararr.-oLoB,bre BLrBoAbr,
cAeJlagnbre s [1], Ba1rrorraJrucr, B cJreAyroqe]r:

t. tlp, cr{Jlr,r{6rx Bolbrrlnax npor{cxoAnr pac?rr}Keur{e pacc}rarpr{Baenroitxol{lrrypaqtrE trrrrerr, oArrlr I{B oAHor,rMeuur,rx rroJrrocoB BbrraJr6r{Baercrr,
a 6;rnmafirul{e I{ Mecry BoaHI{I{IroBeHI{.a Bcrrblrrlltrr paBHorrMeHHbIe fioJlrocbl cJrer-Ha c6JII{}Itarorc.E.

2' Ipa4neurr,r rrarHlrrnr,rx noneii n6.[nen nefirparrnr,rx rosex rrepeA cr{Jrr,-
HhrMrr BctrbrrrrKaMr.r npeBocxoA.frr 0,7 eclnm (peaynrrafi,r na60paropnoro MoAe_
JrrrpoBanr{.fr xour[r,rrypaqrrr{ Marrrr{rur,rx no.,reri, uo406urrx ' 

"uoirrloiiiiilj,
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'npI,IqeM olrll TelI 6onlrne, qeM MotrIHee BcrlbrrrrHa. flocre )r{e BcnbrlxeFi BeJltrrrlr-
IIa rpaArreHTa rroJLfr naAaeT.

O4uaHo n [1] ocrasaJlcfl elrle Ee Bblflcne]rHbrr\r Borrpoc o roM, HacnoJrbno
o6napyxenrlbre rraMeHerr[rr noJrfl xapar{TepHtl uMeHHo AJIfl Bcrrbrlrlen, Irerb3fl
iILI IIpntrI{Carb I{x rrpofBJIeI{IIru HOpMaJIr,HOro paBBL{rLIfl lpyrrn IrflTe}r. fIoerO-
My BoBEr{I{Jra ueo6xo4uMocrr, BblflcHl,rrb, r{anr{e uBr{erreHr,rrr n rou$nrypar{n.rrx
Marrrrrruoro troJrrr npor{cxoAflT upu ne6onr[rrrx Bcrrbrrrrtax (6annon 7-r 7,
1f ), xaxon xapar{rep lraMeueuraii Hon{urypaqr.rr:r rpynu rrflrerr rr rpaAr{en-
ToB MarHr.rrrroro lroJr.E oro AEfl Ro AHro. ,{rr aroro 6rrrlr r,rcuo.nbBoBaHll Bce
r4Meroquecfl B HaIrIeM pactrop,flll{eHl4l{ AallHbre o flrrT]rax r{ I4X lroJrfrx Ba trepr{oA
c r{ro;Ifl 1957 r. uo 4eIta6pr, 1961 r.

$ 1. fiauur,re ua6;rrrogeur,rii

Brr6op I'I ltayaleHlre rpynn rrflTeH c ue6onr,rrulrr4 BcrrbrrrrnaMr{ cotrpfl}r{eHbl
c I{eJr}I}r prrAorrlpy4nocreti. H ux qr4cry oruocurc.s ro, qro raxr4e rpytrtrbr B

rloAaBJrrrrcqelr 6o;rrrutlucrBe cryqaen 6r,rcrpo paaBaJrr4Barorcfl, Mel{.flror cBor.r
nou$r,rypaqlrlr, gpo6nrcs. Hau )He 6huro Balr{Ho rrpooJreAr{rb paBBrrrr{e rpyln
B rerreH[e I{eJIoro pir4a 4uefi rr cyMerb yBepe}rHo oTo}r{AecrBlrrb r{x ocHoBrrlre
troJllocbr oro Allrr r{o AHro. C aroii r{eJrbro 6nr"na npone4eua 6onr,uran pa6ora uo
uepecMorpy Bcex rpy[n rr.EreH, ua6.nro4aeurr.rxc.tr c 1 uro,;rfl 1957 r. Ao .rrHBa-
pa 7962 r. B peayrr,rare 6r,110 uari4euo 10 lry.nr,rnuoJr.flpHbrx rpyur c MaJrbr-
Mrr BcrlblruHalrrr u BHasr.rTerbHoe qucilo 6nnonapur,rx rpyln, lra noropbrx r{By-
qeEulo uo4beprnyro 10. tr4s paccrvrorpeHws 6m.rrn troJrHocrlro ucnrroqeHbr rpytr-
lbl rrtrreH, ua6.rrro4anuu{ec.rr Ao Haqara Mll, Taxnart oHr{ rre r{MeJrrr AocTa-
Tourrbrx oilpeAeJrerrrrii uarnurrlrrx uoneli,

B cryuae narH4ofi rpy[trbr Mhr crpeMr.rJrr{cb rroJrE,BoBarbcfl AaHrihIMr{ Ha-
xoli-ulr6o o4uoil o6cepnaropr{[, Ho qacro [puxoAr{Jrocb troJro}r{eur{e rrflrelr
6patr no ua6uro4eurrr{rlr oAnopi o6cepnatopr{rr, a MarHr{TEbre troJrfl - tro Ha-
6nlo4euualr 4pyrofi. Hpoue roro, B AaHHbrx o MarErrrHr,rx troJrflx naxr4ofi o6-
cepBaropl4l,I r{MeJlr.rcrr trepepr,rBbr, raH sTo r{ BAecb lrprrxoArrJrocb trprrBJrefiaTr,
MareprraJrbr Apyrrrx o6cepnaropuii. 3a HeHoropr,re 4nr,r noo6qe orcyrcrBoBa-
.III,I cBeAeHI{fI O MaIIITITIIEIX trOJLflX AJIfl TOIO LrJIr{ LIHOIO IIflTIIa, BCJIeACTBI{e
qero ux trpuxoAr{Jrocr 6parr, no na6rrc4err[-flrvr aa 6;rzrxafiurufi AeHr,.flpr rrruo.nnelrtrr{ pa6ornr 6rur.r lrcnoru,BoBaHbr cJreAyroque Marepr{aJlbr:

1. I[aranorra Bcrrbrruex E. flo4cou rn P. Xe4enau aa 1957-1959 rr. [21.
2. f(napranrurre 6rorrererrr.r conuesgoft axrr{Brrocrrr I3].
3. Itaptrr Co.rruqa tDpayuro$epoBcnoro r{rrcrrrryra Ba 1957-1961, rr.

141.
4. Itaranor MarHl{rgbrx nonefi coilHerrHbrx rrrrreu Ba Bperlr.rr Mff t5].
5. (Dorore.nuorpaMMr,r, noryrleHlrbre sa A@P-2 (Cuueua, flupxyulr, Hlrcno-

nogcn).
6. Ha6nrogeHrrfl MarHrmnnrx uotefi rr.rrreH (t(pAO,IAO, IAC, UBMI4PAH,

Mayur-BuncoR, florc4au) , npucr,uraBrxr.rccflB Harny o6cepnaroprrroBtropflAxe
Hootrepaqr{n Ba ueprroA c 1957 no 1961 rr.

$ 2. Merogura o6pa6ornu Ha6ilrogeurii

floSororenrrorpaMMaMtrpllyBeJrfiqeHr.rr.rB 10 paa AeJraJrrrcr] acxrrabl r{a?nAoft
u3 paccMaTpr{BaeMbrx rpyIIII tr.srerl Ba Bce Te AHrl, HorAa rpyIIIIa uByqaracb.
Ha scxuaax (Slm. 1, rnepxy) yr{aaaHbr rloMep rpyrrrrr, Aara Ha6rroAeHu.fi,
MoMeET otrpeAeJrerrr{rr rroJroErerrr{.a rr.flreu no {ororenr.lorpaMrvraM (l-e uuc.no),
IroMeHT I{BMepeEr{.g MarHr{rrroro notn (2-e qucilo; B cryarae coBuaAeHrrfl arl{x
MoMeHroB Aaerc.n oArlo 1rr{cro), 4uauerp uao6parr{eurla Connqa. ltocr,ru npe-
croM orMeqeno upn6nraxeurroe troJrolxerrpre Bcrrbrruer{ c yr(aBaHrteu ux 6an.na.
Iopnaoura.ru,Hatr Jrr{Hrrfl, trpoxo4.rrqafl rrepeB Bce Ecr{r{BL,r,- cyroqua-fi trapaJr-
:relr. B AHr.r, KorAa rpyrrnbr rr.sreH HaxoArrJlrrcB Ha ruM6ax r,rJrrr B6JIrrBrr HI4x,
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BaprrcoBKr{ rpyn[ He AaHEr rra-Ba 6onbrxofi HeyBepeuuocrrr. B aru ]r{e AHr,r
lr uo toit me upnquue He olpeAeJr.rrJrrrcr, r{ar}lrrrHbre rroJrfl AJrrJ yxaaaHnbrx
rpyn[. Bo nce ocraJr],Hbre AHr{ Br.rAr.r}rocrrrrpyn[AaHbIr,rx nogpo6urreBapr,rcoB-
nh c HaueceHrrelr lrarurrrur,rx uorefi, Boare Halr{Aoro [-flTHa npr.rBeAeubr
rloJlrrpHocrb r{ Ha[pt{men}IocTr, ilIarHI{THoro uorn. ,{auuble o fioJlflx, BBflT],re
tra ua6.rrrc4euuft ea coceAulre AHrr, Bar{JIIo{eHbI B cnoSnu, orioJlo Horoprilx yHa-
3aHO, norAa CI{eJraHO ETO OrrpeAeJreHue, tr4HOrAa B AaHHbre O tr{arHr{rHr,rx rO-
aax naHoli-.nu6o o4nor,i o6cepnaropr,Ir{ tsHocarcfl HeAocraroqr{e olpeAeJrer{rrfl
lra na6.rrrogeunft 4pyrort o6cepnaropr.rlr. Oxo,ro ranr{x onpeAeJreHr,rii px4oru
craBr,rrcrr HatsBaHr,re o6cepua'ropnu,4anrreli r{x. Haesaung o6cepnaropr,rii
IIaHbr coxparqeHHo: Ilp - Itpr,nrctra.rr acrpo$uan.recnafl o6cepnaropu.s AH
CCCP, f - lnansaa acrpolrox{uqecnafl o6cepaaropun AH CCCP, H - Iop-
rrafl acrpoHoMrqecnarr craHr{r,rfl fAO AH CCCP s l(r,rcronoAcKe, U -I{3MI{P AH CCCP, MB - Mayur-Bn.;rcoHcr{afl o6cepoaropna, fl-flo'rc4au-
cnaa o6cepBaropr,rfl. Hyuepaqun rpynn, ua6.nro4anrlr4xcr B reueune Mfl,
AaHa rro crrcrer{e o6cepnaropur,r Mayur-Brucon (hnrrrana.rnr,re rrr,rcJra)x.

C 1959 uo 1961. r. rpyrrbr rrpoHyr\{epoBa}rbr rro na6.rrro4eur,ranr }tpAO (o4uoanau-
Hr,re r,r AByBHaqHr,re uucra). Bpeun AaHo BcroAy r\{rrpoBoe.

flonoxenne HalrrAoro rrrrrHa rpynnlr IrclpaBJIaJrocr aa a(l$er{r rrpoexu}rr,r
npr{ rror{ourr rroopAurrar}rblx ceron Conuqa (ananorirvlro ror{y, Hart Duro AeJra-
Jrocb B [11). ilJroqaAr,r rrflre]I Tar{Ere ncnpaBJrrrJrrrcrr Ba conpaqeHr,re corJracHo
cooTHorrreHr4ro .9 .: so sec 0, rAe s0- r.rcr,rclpaBJleHFrarr IrJloqa4r, nrrTna. tr4c-
rrllaBJreHlrbre Ba nepcnexrlrBHbre coxparrtreHrrx xou{i,rrypar{r{r{ r{aE(Aori rpyunrr
AaJIII BOBMOII(uOCTb [pOCJIeAI'ITL, TtaH IIpOIICXOAIIJIO paBBIlTlIe lpyntl I,I I{aIiOB
xapanrep nauenennrt lrx xontfurypaquii oro AHrr no A]rro. r(rn narr4oi,l rpyu-
rlbr rrflrerr olpeAeJrflJlocb orrrocr.r,,'eJrbr,oe rr,Nrerrelrrre paccroanni.r |f onar,ny

ram4or,i uapor:i rrflreH, r4e fi - paccrorrHr,re l,relrrAy rrrrrHar\{r,r, a Bare}r BbrBo-

AIIJTOCL, CpeArree Ba BCe AHrl lrsyLreHl{.Er rpylllli.
B 'ra6.rurqe I n cro;rr6qax 2 t 3 4anrr cpeArrrre ornocr,rreJrr,Hr,re r,raN,reHeur,rfl

pacc'ronnr,rr'.i A,iIfl paBlrouMeHr{blx lloJrrocoB: SnlrrnarYrlrux (ffS,,.,i,,) rr 6once or-
Aa.rreHHrrrx (ffS-or) . B cro;r6qax 4 ri 5 4aurr cpcArlre rral\{erre}Ir{fl paccronnui,i 4ra
o4lrorrlreuHrrx rroJrrocoB (Iiry/, ^9,S). B uocne4nelt cton6qe raSnnqr,r Aarorcrr
cpeArrrre orHoclrreJrE,rrbre r,rar[eHeHrrfl paccroaur'rrt 4.ua o6oux nolrocos 6r.rno-
rrflpHbrx rpyntr (1vJ).

Ta6rr.rrla 1.

MyJIr,Trrilo;rupHLre rpyrtrLr Ijfi nortrIlrrLre rpytrtrLI

NS

12868
12869

1287 4

L3l)23-13024
t3t2B-13130
13529, t:1532
I 3536
13ti53

t4
57

Cpc;1uce

+0,14
+0,04
+0,06
+0,04
-0,02
+0,22
+0,09
+0,1.7
+0,04
-0, 05

+0,07

+0,07
+0,05
-l-0,04
+0,10

0

-0,02
+0,03
+0, t5
+0,01

-0, 13

+0,03

-0,02

-l-0 ,01
-i 0,07

I (-), 013

.ltu 
, ,,

+0,02
-0,08-l 0,01r

+r,ro

+0,n,
+ 0,02
-l-0,10
-1 0,04

+0,08

\2553
12648
t2668
12851
13234
t3292
13562

6

t8'
o4

-0,02
-0 ,08
!0,2/+
-0 ,01
-l-0,07
+0,03
+0,06
+0,04
+0,05
+0,08
+0,05

'* I,LrolAa o6ccpr;a'ropr,ra NIayut-Rrr.ncorr cJrr'rrur{oM uo4po6ro AcJrrrJra rpyfllrr,r flrrrer{,
BC"-IeIcrBr.re qcro lrexorop;re rpyrrnbr, noropr,re BceMu ocraJrr,lrurun o6cepuaroplrlrrrr pac-
clrtirpllBarorctl KaH ol(rra, r,Ir,relor ABa rrorlrepa ro cr'rcreMe o6ccpnaropurr trIayrrr-Bu.rrcolr.

oqq



llara6;ruqrr BrrArro, rrro B cpeAne,rr na6.nro4aerc.rr BBar{r{Hoe yAaJreHr,re 1r.fl-

renlf : +0,05) , xor.fl B orAeJrrlHr,rx cryqa.sx ecrr, lr c6.ru,rxenlre.

Bce oro6parrr{bre rpytr[br frrrrerr 6rrnu pae6urhr rra ABa r{Jracca. It nepno-
lry r{Jraccy orHece}Ibl rpyrrnbr, B I{o?opblx ua6.nro4arocb HecHoJrbHo paSHo-
IrlreHrrbrx r\rarHr{Tr{r,rx rroJrrocoB. ,(,rn rpynn SToro r{Jracca 6r,r.no npor,rsBeAeHo
na6oparopnoe MoAeJlrrpoBaHr{e (auanorr.runo Torry, r{art 3To AeJraJtocI, B
[1 ]) c qennrc onpeAerleHl{fl rpaAlreHra xrarHrrrnoro noJrfl n6rr.ralr ueittparrr,nofi
Torrnrr (VH r). ,{la arlrx }fie rpynn 6r,uo nponeBeAeno onpeAeJreHr,re xapar{rep-
HOrO ilepelaAa rroJrf nyrer{ AeJreHr,r.rr cy}rxlbr r{alpfl}r{eHHocreii Anyx o4uo-
Lil\[eHHbrx IIoJrrocoB (n6nr.rsu noropbrx pacnoJra].ae.rca uer:rrpaJrbHa.fl ToqHa
nonx) Ha paccro.flrlue rfe]nAy Hrr]rrr, Br,rpa]fieHHoe B Hr,rJrorrerpax (o6oauaueg
uepea yHTr). IIpr arou 6r,rro BaiI{Ho ycraHoBr4rb, HacrioJrbr{o 6rr,raHlr arn
B0JII'lqIlHbI H TeM, ItOTopLIe BbraII{CJIrIIoTc.E IIo neirtpalluolli roqne IIoJITI,
r{ Aaror Jrlr oHr{ aHarofr{rrHbri,i xo4 uaueneur,rg. o6napyiHe}rrre cxoACTBa r,re?r{Ay
HI4r[r{ yr{a3brBaflo 6br Ha Bo3xro}fiHocrr, rrcrorr,BoBaHr,rfl xapar{TepHoro nepe-
rlaAa rIoJI.E B Clyqae ueo6xo4ral.rocur 6rrcrpoli oqeHnn cr.tryarllrrr NrarHrrrlroro
uonr. llepelaA noJr.a 6r,rn ranxe BbIlIrlcJreH AJra BCex Bcrrbrlrren, I,rByrIeHHLrx
s [1]. Ha {r,rr. 2 npune4eur,r peayJrbrarbl l,ra^repe}rr'ri nepenaga rrorr.E orAeJrr,-
Ho AJr.fl r{air{Aoro r{Jlacca Bcrrbrrrrex, paccrrorpeHHr,rx B [1], lr AJrfl rpyln co
cna6rrnrn BorrbrrrJr{arrrr. Ha rpa$r.rnax rro ocn a6cqucc orJro}r{eHo Bper\r.E B AH.flx,
a no ocrl opAI,IHar - Berl,Iqr,rua nepeuaAa rroJrrr B eclKfrL. Ilpnnrr,rur,r JrlrHr{.flr\rtrr
COeAI{HeIIbI tseJII{aII'IH},I nepenaAa IIOJI.E, BLIqI{CJIOHHLIO A O I4 II o C JI e BCIIbIIII-
nn. Ha arux npfli\Ibrx rnlpuorl .reproli ornreqeua [po4oJl]r{r4TeJrbl{ocrr, BCn},Ilr-

v H g, zcTru

allr,zc,/frh

zylt t95B

20 ,{ /957

J /X /.?57

J /X /,95 7

N0

2/ ,'X /5,r7
/0 /,{ /957

z0 t'/l /.958

0,25

J /X/g,r7
0.20

Jt y//t t957

t/ ix /9,57
.:6 y///tq,tB

0./s
tB l'/I t959
29,'/l /360
t:t lx t95 /
la vlll/!-59

0,/0

zt.u tqb7

c05

z/.,ry /9i7

0.,J0

/5 Xl /.q€0

z8.y.t; t957

0,2"5

/. 11,' /950

0,20

/5 X/ /960
zz viii /..t,t8

0,/5

2B A'/901
/2.Il /960

zB.yltt,9s7
t i1'/960

0,/0
/. ly /3c0
/.11/ /960

0,05

/;.v[/ 1959

tE. yli t!)59

2,0 t,1nu /,u 1,0//u

ad
@ur. 2. fpat[rrnn roperraAa rroJrfl ]rerriAy

o-AJrrr Donrnucn I r{racca 1cn. [1J): 6 - t\rfi BcnLrlrcri II r{racca (cu. [1])l d -- lrfi Bonrruex
pa6ora). IlcrII.rurIbI nepclalla ror.a, BlrtrrICJreIIHbIe n o rr r o c Jr c Bcrlbrilrlirr, coeAnllelrbt
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rla. flo OCII OpALIHaT yI{aBaHa ral{}Re AaTa BCu},IIuIIII. CpaBHeHI'Ie {ltr'. 16,17,
trpr{BeAeHHbrx B [1], rAe AaeTcfl r.r3i\reHeHr.le rpaAr.rerrra rroJr.fr A o r{ rr o c JI e

M9IU,HOI"I 83116I11111I,I, c Sur. 2 a, 6, B, e1 t\e AaeTCE IIsNIeIIeHI4e nepellaAa uoJIfI

[JIfl TeX i:I{e BCIIbIIXeI{, fIoHaBbIBaer, qTo xoA UBMeHeHI{fl lpaAlleHTa IIOJI.fl I{

trepetrana noJrfl rroAo6rlbr Apyr Apyry. lla ncex rpa+rr{oB $w.2 cJreAyer, rrro
qeM c1a6ee BgII6IIIIHII, TeNI llce I{eIIee HpyTblxr cra}IoBI'ITc.E HaItJIoII Ilp.flMbrx,

coeAr.rH.flrolqux BeJluquEbl llepenaAa noJl.tr Ao ]I IIocJIe BOIIbIIIIKI{.

Cte4yer orr,rerr.rrr,, rrro rrp[ rlaxo]r{Ae}rr,rr{ rpaAI{eI{ToB r.r rlepelaAoB [oJlfr
Bo3Hlrr{arr,r cJleAyroqrre rpyAHocrr,r. O.renr qacro TINIeJTL{cL He eAI{IIcrBeHHr,Ie

rroJrrocr,r rtal{ol:I-Jtt16o noJrrrpl.Iocrrl, a, nao6opor, qaqe Bcel'o H orlpeAeJleHHofi
IroJlflpuocTr.r oTlloctrJroorr lreCKoJIbIto oqeHb 6nllertnx rr no paccTotlHlllo Ir uO

IIanp.ElI{eHHocTfl\[ IIoJIIoCoB ognoi rIoJItIpHoCrI{. B.truaocTL IIoJIIocoB no pac-
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p.sT O TO1I, qTo NILI lIlIeeNI AeJIO C OAHIITI IIoJIIoConI. B taxrlx CJlyqaflx 6palOCr
cpeAHee BrraqeHne rranpflE(errHocrrr DTrrx 6,rlr'reHlrx rloJ]IocoB u ux cpeA]Iee
p-accroauHe. Ha4o ral{x(e ylta3arl, uro rrr6op 1pyrn I{JIacca I4ra 1957 r.
6nrr aarpl'AHel{ TexI o6croRtelr'crBo}I, aITo, Bo-rlepBblx, 3ro 6rr'n roq Nlar(cr{-

MyNra coJrHerruori anrr4Blrocrr{ (na6lro4anocb IIaJIo r]lytl[ rtrre]I, B noropblx
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57

rrporrcxoAr.rJrlr Borrrrllxrr TOJTLHO I\{aJILIX 6a.n"nOn) ; Bo-BTOpbIX, erO 6r,rno tonl-
rto Harralo coBrrecrHori Nrelr{AyHapoguoIi pa6otr,r uo ua6lroAeHltlo a'IarHrrrHhrx

loJIei.I rrflTeH, rracro Iro paar{br\{ rpurJuHa}{ npoucxb'gtrnrl lepepblBr,r s Ha6rro-

AeHr.{frx, qTO He AaJIo BoBMo)ItHocrLI oro6patr, Ipyflilbl C IIoJIHbIxI HenpepbIB]I],IM
pflAolvr N{aIHIITI.IbIX r.ra6nrogeuuli sa secb neplroA BIIAuI\Iocrrr rpyfinbr Ha A]IcHe
Co,nuqa. Hpolte roro, Ha aror nepI,IoA nplllxrocb NrHoro 4uer1,'HorAa ua6.nrc-

AaJrrr ToJrbr{o Te oTaFrqr{rr, noTopBre He AaBaIILT AeTaJrbHr,IX OilpeAeJIeHI4ft Uarnur-
unx no;1efi.

BennquuEl rpaAI,IeI.IToB IIo.rlfl AJIfI Ipyuil I rtnacca 14 B9;ILIuI4HLI xapa6Tep-
Horo fiepenaAa rIoJr.E rlpr{BeAeHbl s ra6Jr. 2.

Hracc II cocrasuJllr rpylrlbr rl'tua 6r'Ino.ntIpHr,Ix' B o4uux cryqatrx ra-
H14e rpyTrilbr cocToflT ToJrrrr(o HJ AByx ITflTCH npoTl4BonoJlo}ttnoit noIflpHocTI4
(uaupuruep, rpyrlnbr 1356'2, 13234,6, 34) . B 4pyrux cryqa.flx oHlI cocroflr
r{B Hecr{oJrbKrlx rrrITeH, Ho rrflTrra oAr{ou}{el{Hoii uolapuocrl{ pacrroJraralorcf,
6Jrr,raHo Apyl H Apyry r{ nocrerreHlro cxoA.flrca n o6ulyro noJlyreHb (uanpuuep,
rpyrrrbr 13292 u 1B). fipn.o6pa6orr{e Drlr 6.nlrenlre rtlrHa o4uoltuenuoii no-
Jl.Epuocrrr LraAo crrurarb oAlrrrx{ noJrrocor\r, u6o nor4a B aIIaJIorLrqHLIx cryrra.sx.
ui\{eJrr.rct, perncTpaIu.rI{ IroJI.fi, IIoJIyqeHHLre rIa NIarH]'ltorpa{e, To oI{a3},IBa-
JIOCb, IITO I\IE}I{AY TAHIII\{}I IIflTHAI{I,I I{E CYIII,ECTBYET PASPbIBA IIOJI-E.

Ha, t!nr. 3 uplroo4nrca rpaSurtl,r r4BxrerrerJll-E paccroar'rr'tfi -R lrex4y Boer{rr

nOlrlpcalr u rriyueuttsrx rpynII, llsillellctlue rpa[ucrr!?u VH 1 Il 143,\leHeHVtt fi.e-

penaAa rroJrfl Nre)r{Ay oAHo[MeHr{brr{r{ rroJrrocaNIIa Vllrr. fIo JIesoft rrHaJIe ocl,l

oqryaot

vF1//vN vFlrss vHrr nrrv v11r1ssAara
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Prrc. il (onorr.ranlro)
:..

opAr4Har orJroEreHbr paccro.EHr{.fl B c}L (Irpv do : 250 cil.), no npaBol,i urr(aJre -
rpaAr{eHT rroJr-s, Bbrrrr4cileHHbrfi nplr MoAeJrr4poBa]g.]/rtr (I), r.1 xapar{TepHbrii ne-
penaA rroJrrr Melr(Ay oAHor.rN{eHHr,rN,rr{ [oJrrocal,rv (II). llo ocu a6cqucc orJIoE{eI{o
Bpelr.a B AILEX c oTr\{eTl(or?, HorAa nporrcxoArrJra Bcfrbrrrrria 6a,l.na 1f. Cupa-
Ba oT r{arr{Aofi HprrBort, Aarouleft r43n[eHeHrre paccTo.sHr.rrt r{e?r(Ay rroJrlocaMrr,
yna3aHo, K HaI{LI}I I4MeHHo rroJrlocat{ orHoc.rrrc.fi ETI{ I,IBr,IepeHI{.8. B c.nyuae
rpylrrbr - 

alerbrpexrroJrrocHr'rKa N 14, rrMercrqeii ABe HefiTpaJrbHLIe roqr{u,
trpr4BoAflTc.E rpaArreHTLI, Bbrr{ucreHHbre ol{6Jro r{a}r{Aoiir tr3 HI{x, a TaK?r{e IIe-
p erraAbr fro JLE N{e }r(Ay AByrvr.E Ir a par'rrr oAHor{MeHHbrx IIo Jrloco B.

,) $ 3. OuucaHrre rpyr[ ].

B arou naparpadre npr{BoAr.rrc.E orlr.lcaHr,re H,a[{Aofi rpynnbr c yHaBaur4eM
xapar{repa r{3N{eHeHr.l.fr ltollsurypaqlrii, rpaAr,reHroB rIoJItI r{ xapal{repHblx rle-
perraAoB rror.tr. B ouncauu[ rpyn[ yHasbrBaercf o6[Iee qr4cro saperrlcrpr.r-
poBalrHbrx B rpyuflax BcrrbrrrreH 3a Bce Bper\,r.fl I4x Br{ALlNrocTrr Ha ArlcHe colnqa.
Itax yrxe yxaabrBaJrocb, rrprr noJlo)fleurrr{ rpyrrrr ]ra JIr.Ir{6e f.rJrl4 B6rIrBu Hero
AJr.fl HnX He AaHhr Bapr{coBr{r{ Ho}rourypaquft traTeH r.r rlx l\rarHr{THble IIoJI.fl.
Bcne4crnne EToro, qlrcJro BcrrrJrrrex, yxaaaHlroe Ha dlur. l, u3, HepeAHo tvleub-
IIIe o6ulero rrpIcJIa tscrrbrrueH, rrporrSolrreArrrrlx B rpyntrax 3a Bce BpeM.E I4x Brr-
Ar{MOCTrr (nCX.nrc.renrr Te Bofrbrrrrxr.r, I{oroplre npol{SorrrJl}r B Te A,Hr4,.HO,rAa He

AaHO sapLICOBOlt Il [IarH]1THLIX nO.lefi).
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a) OuIrcalrIlc rpYtrr I{JIaCCa

I p y, u a 12868. Ilo.nsuilacb 17.XII 1957 r. rr3-Ba npafl B ceBeprloM

,ooy-upn, Coruqa B BI,IAe AByx nrrreH, rlpllalerl JI[Aep flY-qnu 6r'rn uo ceo-

r,rN[ pa31{epaM BHarIuTeItno 6orr,ue xBocToBoro tr.flT}Ia. t9.XII ue 6rrno na-
6nro4ennli 1ra Bcex o6cepnaropr,rflx, oflpeAeJrflIotr{r{x xIarHIlTIlr'Ie lonn (cne-

Ayer orlrerr{rb, rrro 19.XII n ipylre Ea6nroganncb B,crrbrullt^I{ 6an;ra 1: t) or
gnZO-go Jrr{f,rn c rroopAr{rrarauu 16N, /r\E u 2) c 3n[Qm 4o 3h40' c noopArl-
Irarar{u LSN,51tE). C 20.XII Ipyntra cocrotlJla y}fie I,I3 IIflrlI IItIreH, Ipyntrll-
pyrcIql,rxcfl B rpr.r qelrrpa pa3iluqHofi uonn^p,lro_crr. 3ra nou{lrrypal{I4fl rpytrflbl
trpoAepll(aJla6E, AotsoJIbIIo ycrol,Iql,IBo Ao 25.XII' TIoBAI{ee cpegunrl qeHrp IIo-
crenerrrro paaBaJrrrBarr *^,i c27.XII rpytrra 6r,r.na y-rxe 6uuo,napuoii. Yg"t-tT-
rrbre rIoJI.tr B3.flrb1 ,u ,ro6rrro4"unii o6iepnaropllll Mayut-BunCoII Ao 25.,\II.
B uocle4nlre AHrr BrrAr,rlrocrrr rpyrrnbr ne 6srro AeraJrr,IIbIx olpeAeJrenl'rfi ltar-
rrrrrr{brx no;reli. Xapanrepnurit uepeua4 rIoJI-rI }Ie}r{Ay oAHor4l\IeHHbrl\[I{ IroJrIo-

carrlr rroqra BABoe 6onr,rue t'paArIeIIra uoa"re ueirtpa.nr,uoit roql(u. Xo4 uaue-

Herllrfl o6etIx yItaBalIHEIx BeJIIIqIIII [orIT]'I napaJrJIeJIeH. Bcur,rmxl'I, trpo-
IrcIIIeArxue B I.pylIIe, IIe oI{tl3a,[LI IIa HI,lx 3aMeT]IOIO BJII{gHILII.

I p y u u a 12869. flonsr,rnacb I7.XII 1957 r. uB-Ba r(pa.rl B roE(IroNI Iro-

,y-opr- connr(a B BlrAe oAHoro fle6oJlburoro rrfrrHa; JB.XII yrHe 6run
Br{Arrr,r ABa xraJrr.rx [rrrrra, a c 20.XII rpyuna cocrotrJra rra NIeJrr(I{x rrflTeE

r,r rop. C 2i.XII xBocroBoe frrrrrro, a c 23.XII r.r roJloBlroe rr.rlrt.Io BHaqIrreJIb-

rro BoBpOCJIII rro CBOIIII pa3llepal{, a [.rITI{a n Cpe4rreft qaCTIl IpyIIIDI IIOCTTe-

rlerrHo ,rpotu4oorn. Maruntnr,re aro.rttl BBTITIJ uo fla6nro4elll'Lfli\I o6cepnaroplrrt
Maynr-Br.rncor,r c 1B.XII, uo 19.XII ne ua6,nro4aJIa IIII oAIIa ('reHI{nn,(cte-

,qyer oTlrerlrrl, qro B orOT AeHb B rpyllrre ua6;rroqarlrc-!ABc "]I-6IIrrI(11 6a,nna'il 
t1 u 'l7IrO7^ 17tr34m c HoopArrHarar,ru 25,S, 7BE u2) r 23u3$n'--001'01* c Itoop-

Ar{r.rara1rr{ 275,598). Cpeqnurl qer{rp rpyflrrbr cocroflJr I,I3 Merrr(rrx Il.nrer{, I(oH-

ilrrrrypoqno l{oropblx rreHi{Jracb,I'r qerlTp rrocrerleHrlo PSgPYruancn' Oupcqe-

""""n 
qer{rpa ,f Z:.Xtt Fre oqe,b yBepe,rroe. C 2B.XII rrflrrra B cepe[Llne

tpylrrbr CoBCet\I SOTIeBJI14 II 1pyuna trpeBpaTuJlagb B 6]'ItrOil.flp]Iylo' Ipa,qr'renrr'r

IroJr.fl, oIIpeAeJIeHIIbIe i\IoAeJIIIpOBallllell, npllNlepHo BABoj MeHbIIIe flepellaAa

IIoJrtr x,Ie[{Ay oAIroI{NIeHIIbrt\II,l IloJrlocarur. Xo4 ItplIBLIx I t II trosTra napaJl-

JleJrer1, HnHanof,t BaBl4ctrMocrrr lrelr{Ay lral\,Ieue}It{fiNlrI rpaAlIeHToB, rrcpelaAorf
IIOJI'T II paCCTO.flHIreNr IIelnAy IIoJrIoCaliu B cB.fl3I'I CO BCTIbTIIIHaMII yCTalIoBrITr'

rleJIb3.fi.
I p )r u o o 12874. llo.nsturacb IB.XII 1957 r. trrs-3.a fipafl B ceBepHol\'I

,ony-upr,r, Co,rrnqa B BIIAe 6onr,ruoro trfl rIIa. t9.XII na6rrogent'tfi ruaruuttr'^rx
,ror"ii ,ri" 6urrro, B uror AeHb ts rpyulle rra6nlo4arrcb ABe- 1cy1uun1l,.!)^s th52*

-Z\jtlm D 6atra t c noopquniruon, 22N , 558 n 2) a 23\59n-24rr03m 6arrra
l-f- c xoop4r,rHaraNrr{ 23N;698. C 20.XII rpytrna cocro.flJra }IB AByx 6o,nr,ur1rx

TrETerr B roJroBe rr B xBocre c He6orr,tulr]Iu [trr]raMt'I t{e}r{Ay lIrIMr{, Holldlrtry-
pallr{flI(OTOpbIXSHaSUTeilIrnONIeIIfIJIaCbSaDCOBpeillflIlpoxo]H[ellilElpyunbl
no Br,rAnNroMy Auclty. Marni,rtnrre II9JI;I B oCHOBI{oxI 6panucr, rro Ha6JIIoAeIIIrt-

xru o6cepea"oprn Maynr-Br,r.rrcorr; rrB-Ba orcyrcrBlltr rla6,;rro4cnt'riil yrraaan-

roi,i o6clpnoripr,r, 25".XII BBrrrbr l,rarHllrHbre rro,rs, otrpeAerreHllr,re }tuclo-
no4cnoii 

"op*rori 
crarrqEeii, a 26 u 27.Xil - uo na6;uoAeHrr.sr{ }tpAo. Itpr

Br,re r,r3l{eHeun.s IpaAI,teHTa y uelitpalrnOii rO'rnn II ncpellaAa IIoJI;I IIIIeIoT

fl OIITI,I ilAPAJIJIEJII,HTTii XO4.
Cpaur1eurie lralrenesrlft paccroanurir Mei(Ay troJrlocarIll c rIsMeHeHIIelI rpa-

ATIeIITa ?I [epeualloll lf oIIr{ ilIe}Hny oAHOJ'INIe}IHbINIII IIOJIIOCaN{II loBopI{T o

cyIUeCTBoBatlIrI{ o11peAeIIeHHO]i IIaBI,ICIIMoCTI{ Me)I{Ay yI{aBaIIHrII{I'I IleJlIlqII-

#orrr. B rpynuc Ba Bpelrfr ee B11Aut\'IocrI,I ]ra AIlcHe Conrrqa na6;rro4a,nocL oer{b

u""o-"n 6urrro tf .-IIplI AeraJrr,rlorl upocr{orpe lpac[1Ha na r[r'rr' 2, ulr4uo,
rITo BcIIbIuIma, tra6rrogaBluaflctl B l{oalb c 19 na 20'XII, upoIIBBeJIa BaMer-

r{6re ll3rleHegr4rl Il xofle paccTorIHtr,fl l\re}r{Ay oAIlOrI}reH.EbIl\{lI IIOJIIOCaIII',I, lpa-

Ar,rerlra BoBJIe rrefirpanrnoft ro.In[ , nepettu4a troJlfl. tt Coxtalenlrrc, 19'XII

l6 UBIr. IiplrucHoir oocep.,rroplIII, a. XXXI 2Jl



coBcerl rle flpol,IsBoAI,IJrocE Ira6rroAeEur,l rr nesoatro]nHo yr{aBarb rorrHo, r{altoB
6nr.n xo4 ncex rpa{uxoB B aror AeHr,. Bcnr,rurta 24.XII RbrBBaJra pacrliJrxr{-
Ballre rIoJIIocoB 'oAIroI,IMeHHoI,l uo.uapnocrn, c6rr,r)fieHr,re 6lrrxralYrrur,rx ro.rrrc-
coB paBrronueunofi noJr.rrpr{ocrrr, yr{eHbrrreHrre nepetraAa noJr.s; rpaAr.reHT y
uefirpam,noii rocxrr [ocJre BclrbrrtrHrr ran]He yr\reHbmr{Jrcfl, a rrorotrf cHoBa
craJl Bo3pacrarb. Bcur,rruna B I{orlb c 28 ua 29.XII ran}r{e tsbraBa.[a yue]rr,-
meHr{e rpaArleHra, neperlaAa IroJI.s, pacTaJrr{r,rBaHr,re oAHorlro}rHr,rx IroJlrocoB
lr c6lr,rxrenre 6rr,rntarlrur{x paaHor.rr{euubrx troJrrocoB, C.rregyer ortr{erlrrb, rtro
nplr o6rrtreii or{cnxe 6ar;ra sror'r ncubrrxnn 1f oAHa r{B o6cepnaroplrii gana
eii 6arr 2. Bcnr,rurnn2t u27.Xil, ilo-Br,rAr{Nrorry, He BHecJrrr cyqecrBerruoro
I'I3I{eI{eHI,I.E B rpyflny. O 4ertcrnulr Bclbrrrrnr,r 30.XII Hnqero onpeAe.rrerrrroro
cl(atsaTL HeJrE,3.E, TaIt Kar( C aToro Ana ua6lro4ellr{rr IraA aror:i rpyuuorl ne npo-
Ir3 tsOAr{Jrr.rcE,.

f p y u u a 1302L 13024. Br,rrura rra-Ba Hpafl 6.11 1g5B r., rro r{By-
qeHr,re ee ilarraro c 17.II , HorAa B Her"r crpopunponaJrr{cr, Tpr,r .scHo Bbrpa}rieg-
HLrX pasHOr.lMeHHbrX trOJrroCa A, B tt C. Otu troJrlocbr lro,ilIlo 6r,rno ynepeuno
lpocJreArrrb ilosru Ao caMoro saxoAa rpyurbr. lpyuna 6r,rna seur,txa rr co-
croflJra Ir3 npyrrHr,rx rrrreH c 6o.nr,ruoft Hanpfllr{eHHocrblo troJrfl. B ueii npo-
rrsorrreJr p.flA Bcrrbrrtren 6anna 7 u 7- rr celrb Borrbrrrrex 6arna 1f . tr{aueperiux
Irarnr{rrrr,rx [oJreii aa 12,73, 14, 17,II Ba.flrr,r no na6nrc4eur.rrrM I{pAO, sa
lt.II - no_ na6"nro4eHr.r.Err f{C, aa 15 u 16.iI - uo na6;nro4eulr.rrr,i o6cep-
Baropr{r,r Mayur-Bnncou. lB.II ulr o4na o6cepBaropr.rfl no,nert IIe orrpu4"-
JI.[IJIA.

Xapaxrepnofi oco6euuocrbro xou$lrrypaqrrrr rpylnburBJrrrJracb ee Bbrrrr-
HyToCTE; BCe OCr{OBI{bre IToJTIOCnI paClOJIara[].rob 6nrnanO H o4nOli upalror.i,
o6paayx AoBorrbno rsrrauyrr,rii rpeyroJrbr.rr{rr. B upoqecce paBBrlrr,ra rpyn-
tra B qeJIoM rIrIaBI{o pacrulrpflJlacb Ir Bce 6orr,rue Br,rr.trr]rBaJracb. Bcnr,rnrtrn
6a.iua 1f ue oHaBaJILr rrlrltaxoro Balrerrroro r,rrrtrrtlrn r{a rton{urypaqlrrc
trflTeH. Ipa4neur r4 rreperraA noJr.tr Aaror trosru oArrHaHoBr,rft xo4 r{3r{e-
HEHI,Ifl.

I p y u u a 13128-13130. 3ra Hpynuar no paaMepal\i rpytrna, BhrrxeA-
Irrarr r'I3-3a xpaa 3.IV 1958 r., cocrorrJra I4B rpex 6o.ur,ruux u.srerr r,r Hecr{oJrt,r(rix
MeJrr{r4x. Ilplr npoxo?r{Aerrr.lr{ rpynrrbr rro Brrl(r.mrorfy ArlcHy cornqa n neii na-
6nro4arrncr Borrbrlrrxr.r 6arna 1, 7- rr qerbrpe Bctrr,]rrrnrr 6a.nna 1*. C ca-
t\rolo lrarraJIa rpylna B IIeJIoru trJIaBHO paclllr,rpflJracr,. Ho, trocJre ToI.o HaI{
10.IV n neii ripoxgorrrJra rocJreAH.Err scunrrurra 6arla 1f , ropaa4o 6o.rree
pe3xo I,Ial{eHrIJr cBoe fIoJIo}neHr,Ie floflIoc C. PaauoI,nreHrrrle uonrocr,r ,4, .B
n B, C (Sff) c6rugrrJrrrcb, a oAHor.rueHrrbre rroJrrocbr A n C pagABrrnyJrr.rcr.
Ipa4i,rerrr rr trcpenaA [oJ]rr r{Br{eutrJrl,rcb rrprlrlepno oAr{IraxoBo u ilocJre
.Bcrrbrlur{l,r 6an;ra 1} anaunreJrbr{o ytrerrlrrrrlJrracr,. cre4eilr.ra o noJr.trx sa 5"
6,7,73 u 17.IY B3rrrr,r r,ra na6rro4eunrt I{pAO, Ba ocraJrr,r{r,ro AHrr - ilo IIa-
6nro4eulrau lAO.

! p y r, n u 73529,13532. Ilonnr,uacr, rB-Ba r{pafl 10.IX 1958 r. lp),r,-
ua 6r,rna [oBoJrLI{o BeJrrrlta [o paarlepalr r,r c]oororrJra r.ra AByx r{pynr{brx rrrrrerr
(A u B) r't ne6orr,ruoro rperEero (C).8 ocHotsHolrBa BCc Arrr.r rrcrroJrrr3oBa"rrr,rcL
onpeAeJrelru.s uolelt I{pAO. B rpyuue [por,13o]rrJro trrrrr, Bcrrbrurex 6arra 1f
r{ N{Iloro NleJrr(llx BCnEIIxeH. }tax4aa uB arl{x BCnErrleH r{r{r{arroro BaIreTHoI.o
r,r3r{eHerrr.r.fl n rtoHr[r.rrypaqu]{ rpylnbr r{e BbrBBarra. FIo ilocJre roro, xan B rrer"{
SarioHqr,l"rrrrcL BcrrbrrrrHrt 6a;nna 1-f , uavatr eule 6onee 6r,rcrpo, qerr paHr,uTC,
yAaJr.trTrrcrr rroJrroc C or norrocon z1 r,r B. Faeuour{eflH}re ?r(e froJrrocr,r A u R
c5ruaunlrcs Apyr c Apyror{. Npagnenr r.i ncpenar r{rreil[[pr{rrepgooAlruar{o-
nrrit xo4 IlBr{eIIeHrra Lr locJre Bcubrrrren 6a.nra 1f enavureJrr,Ho yr{erlrrrxrr-
JII{Cb.

I p y u u a 13536. flossr"uacr r,rB-Ba Hpa.rr ll.IX 1958 r. rr B ocr{oBHor\r
cocroflJra r.r3 AByx npylrrbrxrr.EreH, ilpuser{ BocToqHoe rrrrrHo rpy[Ilbr cocTo-
fllro .t4B 

ARyx EAep trporr{Botrolornnoii troJrrrpuocrr,r. Alx n4ep 13 rr C s ocuos-
Holr rrctroJrb3oBaJrr{cb lr3}reperrrr.E uoneli ttpAO, r1o AJr.fl appa A Ba Bce Arrtr
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rrr\{oJItrg6 ToJtrlto onpeAeJIeHI,lrI o6cepRaropl'rl'1 Mayur-Bu.ncon' trllayuelrne

rpynnsl uaqaTo c 13.IX, 1{OrAa oHa craJla oTrIeTJIllBo Bl4l{xrioii }Ia AI'ICI{€'

ii.tX B lrel:r npollaorxJla BcrIbIIIrfia 6arla 1+, 12.IX u 13'IX __ EecI(oJIL-

r{o BCIIrTIIeH 6i,t.,ra 1,6onsrue IIIIIiaHllx BCIIbIIIIen B l'pylrre He 6blrro. Ipynna
xapaxTepl{3yeTgtl IIJIaBI{LIM paBABII}fieIIlIel[ BCex IIoJIIOCoB. Ipa4neUr IIOJLI

r6trlreu neiirpanruoi,i rocn[ upanrnuecxll paBell HyJIIo. flepera4 fioil.a rllleer
66nr,ruyrc BeIuaILIHy I{ B TeqeHl'le BCeIO Bpel\IeElI r3yqeHl'Ifl I'pynil},I COXpa}Ifl-

eT lrpuMepflo IlocrotrHlloe slraqelrl{e.
I''t V 

'" 
" u 13053. Dra rpyuua Bo,Hrrr{Ira Ha Ar{cxe Coruqa 26.X 1958 r. n

3,rge iIe6orl)rrloro ogrrro'tuoio rflr,a. Ho yxre 27'X..ona llrleJra 66nr'mue

pa3t{epbl I,I COCToflJra I,I3 HeCHoJILHI'IX fIrITeI{ Cpegueit . 
BeJII'lqlIHbI' C 27'X

io Z. Xl B rrefi rrolngo 6r,rno npocJreArrrr, uerrJpe l{eurpa- A, B, C lrD, xa;'ngurft

1rB ltoTopblx cocToflJr r13 ITeCItoJII;HI{X lleJr]trlx fl,{ep. Srlt n'te'lrHrle fII{pa oTo

AH'I ItO AHIO CIIJIITHO IIeHflJII4CL, OAIIII I',I3 HI',IX lICqeBaJI[, Apyl'ue IO'EBJLIJII{Cb'

Sror $artr, a rar()He nJroxoe ltaqecrBo IrJracrI{HoI{ o6yctonntu I4BBecrHyK)

HeonpeAeJIeIIHoCTL n nr,r6ope ToqHoro IIeErpa AJIrI KalI{AoIo IIoJIIOca AaHIIoft
Hou,lirypaqrrr.r, oco6errrro AJrfl rroJlloca^D,- noropr,rii ac,ne4ctri4e sroro 6rIJI

,Oo6rqe" rrUrpoarn I{B paCCt{OTpeIII,Ifl. BCe gaUrrr,re O IOJI5IX II.flTe}I B 3TOft

rpynne BB;ITI,I lra ua6mo4euuii- o6cepBaropl4l4 Maynr-Blr,rlcotr, 116o HI{ 
-oAIIa

Ai;;r; o6cepnaropr,rfl He Aarra croJrb uo4po6nrrx oupeAeJreHl4ii uola. B re-
qeHr{e Toro treprroAa, norAa rpynla IroABepIaJIacb I'IByqeIII'IIO' B HeI',l npoll-
BorrIrII{ ABe BcIIbIIIIItu'6an.ra 1-f 

-u psl BclbIIIeH 6alna 7 u L-' Ana rpyilrbl
xapanTepHo paclnnpeHlle B IIeJIOI{ II CTpeMJIeIIIIe IIoJIIOCOB. paCnoJIo?xllTLCff

6.nugno ri o4uor:i upnrrloii. Itone6anr'ra B I'IsNleHeHI'III paccrotllll'lfr NN , BoBI{0'I{Ho,

BLrBBaHr,r He TOqHOCTT,TO nr,r6Opa qel{TpOB A n B,I1o, 1\[O]I{oT 6nrtb, CnaBauLt

" "o 
u""t-Itoft 6ailIa tf . Ipaguetr ln [epeua4 IIoJI.a AoB9JILHO 6ilIr3I{utrO

BeJlr,lqr4He, I,IO HeCI{OJIbHO OTIUSaTTC.fI XOAOil{ CBOeIO I',lSlIeIJeHlIfl '
I p y u u a 14. 3ra oqeErr upoTtrHerlHarl lpynna, cocroflB]Ila.fl I43 He-

CnoJIbI{IrX HpylIIIix tI.ETeI{ L{ psAa }'IeJII{IIX, BLIIIIJIa I{3-3a ltpas 23'I 1960 r'
Ona nayuariu, c 25 no 31.I,-xorAa B Irefi r'IoxirIo 6r,rro yncpellllo BrTAeJIIITb

qeTr,rpe qerrrpa - A, B, C n D, Bce 4annsre o IIoJItIx [flrel{ 6r'rnlr Baarrr

uo ua6nro4eHI,IflN[ ]tpAO. 3a npen,ra npoXO]I{AcIII'rfl IIo BI4AIII{o]\{y AI'ICI{y

Co;rsqa (c 23.I uo 4.iI; e oroiirpynne^rra6Jrrol[aJl0fl qe.ltuii p-rIA ]leJIItI4x Bctrr,r-

rtren r{ qerlrpe Bcn1,rm6i{ 6a,ua i+. ZS.t IpoI43oIUJrlI ABe Bollblltrxrr 6an'na

l-| ua o4rroon r4 Toi\r )ne l{ecre qepes HecrroJrr]rto 1\II,IHyr oArla 1rocJle Rpyroi'i.
cyrqecrnerrnbrx r,i3r\rerresnii uocle Rcrrbrrleri 6anna 1f n lpynne ue o61rapy-

*a"b. Ilpanga,nexoropoe rr,rreHelrrre B paccrorrrrl,rrJx ly'Srrax n SS, noarlo?firlo,

o6yctonfcuo BcIIbIIxHaIulr 6a,;ua 1f (clr' Srrr.2),IIo BoBIIoffiIIo I'I ro, tlro 6III'I

cB.R3aH6r C ,eroqHocrl,lo BbI6opa qelitpa lloJllocoB B, c t D (rrcyncpclrrrlre

rorr(rr rra drtrr. 2 o6neqeurr rtpyxurou) . C:re.IeHrlert BpellerI'1 r'pynna Bce 0oJrb-

rrre BbITrIIlrBaJIaCS, uOJIIOC ,4'OrXO4r.rn OT IIOJIIOCOB B, C, D, paanOUlICIIfibIe

^" 
,rorro"u, B u b, Hao60por, c6.rrr,txta,rr'rcr' Apyr c Ipy1'or[' Hou$llrypaqrrn

rrflrerr rpynlbl IIMeJIa ABe HeLiTpaJILHLIe ToqItI'I, n lpa[lleHT IIOJIfl I'I3I\'Iep'IJIC'I

onoJro namqoi,r r.r3 rlux. Ipa4neirrrr I,I nepeIIaALI IIOJIfl AOBOJILHO 67rUBI{II Apy1
r( [pyry ro BeJrI'IquHe !I xapaHrepy rIBMer{eHI'Ls'

I p y u n a 57. Dra rpyuna ,iyru,,ucr c 4'IX 1960 r' (uepea AeHb no-

crre;;or*oilu rr-ro tpa."iuo B.IX; 3.IX, nor4a or.ra cqe 6rrna Ha Hpalo'

B r.reii ilpouBoIIIJIa scubllxxa 6anra t-.|- unu 2, n nocle4ylolql'Ie AHI{ B lIel:i 6bI-

,r, ,ori*o He6orr,mue Bcrrbrrr^lr. [o B.IX rpy,,,,a cocro.sJra ]I3 rpex
rrflrerr pasr[qHoii noJrrrpHocrr.r, tr3 r(oropbr* 4 :, B 6rrllt oqeHD ItpynHLI I'I

I{OrqHLI 1ro lla[ptlTiteunOCrn IIoJIf . IlOnroC C 6sttt SIIaqIlTeJIbHO I\IeHbIIle Ilr

;;;A;;. ,I{aurrue o tror.sx Ba BCe Arrrr B3.srbr nB Ha6JrtoAeunli I(pAO.-flo
rrepe pasRrrrr,r.E rpynrrbr BCe rroJrrocLr AoBoJrr,Ho 6nrcrpo I{ IIJIaRHO C6JIU-

1r{aJllrgb ApyI C ApyIOi\[, a IIOJIISC C cragonrlnc.n BCe ]lIeIlbIIIe I'I CJIa6ee'

B.IX r 
"pyrrrr 

opbrso-ru Bcrrbrrrrr{a 6anta 1f, uocnc r{oropofi lloJrroc

C SOO6Ue rrgqe3. Ipagneur II [epeIIaA rIorIfI ts lpy11ue IIJIaB]I9 II upIINIepHo

oAurraHoBo BOspaCTa JII{.
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6) OurcaHr{e 6rarortrpH6rx rpytrtr
I p y u u a 12553. 3ra rpyuua o6pasonaracb B rolr{Ho}r noJryrtrapuu s6rr-

Br BocrosHoro nparr Ar,rcHa r,r BnepBr,re 6rrna nuqna l4.VIII 1957 r. B BtrAe
ne6orr,ruoro rr.flrHa cerepnoft noJrflprrocrr,r. 15.VIII ynie rra6rro[aJrocb o6pa-
3oBaBlneecfl roJloBrloe IrrIrHo rortuoii rroJrrrprrocrr,r. 16 u 17.VIII uuxaxux
3r{aar}ITerElrr,rx ll:lx{ellelrurt n rpYtue rle flpor{BomJlo. lB.VIII 6rr.rro orNleseno
paaJroffieul,Ie xBocroBoro rtrrrra, no 20.VIII r{eJrnlre [rrrua s xnocronoii rracrrr
rpytr[br cIIoBa 6rrnn nlr4nrr r{alt Br{aqr.rrerrbr{oe rfrrHo, oHpy}HeI{Hoe ]\reJr}tr,r}rtr
rrrrrHalrlr. B 4arrneliurer{ MeJrrrr{e [rrrrra r{cqe3J]rr, t c 22,YIII n rpyune
6nrnn nlr4rrrr roJrLHo roJroBHoe r.I xBocroBoe IIflTlIa. Maffrlrrurre troJIfl BBflTbr
uo ua6nro4eur,rRrr o6cepnaropru,r Mayr.rr-Br,rrcou, Hpor{e 2t.VIII, HorAa
6r,rnn r,rcuo.nb3oBaHr,r-_x{alHrrrHbre rra6rro4ennn }tpAo. Bcurrurira 6anna t*,
ilpor'rcrreArrras !7.VIII (o4ua r,ra o6cepsaropuii 4ana eft 6arn 2) , nnanana
nau6 onr,nree c6nnrneur,re n o Jrro co B rpynnbr.

I p y u n a 12648. flons,rracL 24.IX 1957 r. ue-aa Hparr B ceBep'ol\{
rroJryuaprrrr Corrrrla. 24.Ix B rpynne 6nrno nu4no oAr.ro 6orr,moe ,iroo,
qo4_ep_)fiautree B o6rqer,i rroJryrer{rr rrHoro ,rAep paanr,runoii ootxp"ocrr.
c 25.Ix s6nuan tr.rrrHa BoBr{rrnarrr{ Merrr(rre rrart af nd onr.r ne 6rr"nlr y"rifirrnru
r,r 6r,rcrpo r.rcseBaJrr,r. 29.Ix 6onr,ruoe rrr.r.Ho pacrraJrocb r{a ABa, roJroBr{oe
rrflrr{o ycrofiur,rno coxpaHflJro cnorc rpopuy, a xBocroBoe y}Ite 30.IX cocrorr-
Jro r,r3 HecnoJrbn[x fi.sreH. c 3.x rpyfitra [peAcraBJrfr.rra co6or,1 6orsruoe u.sr-
rro c AJrtllrHbrx[ xBocroN{ i\IeJInI,Ix [flTerr, noropbre 6rtcrpo rrcqe3Jrr{, r,r coxpagrr-
Jrocb roJlbno 6o;rr,uroe JrrrAepHoe trflTlro. B.ocnosnonir,rcnonr,aonarrr,I MarHLrr-
Hlre rroJrfl 1\4ayur-Bunconcxoli o6cepnaropuu,28 u 29.IX - rrarur.rrHr,re rroJrrr
ItpAo, 1.3.I - I43MI4PAH. B rpyune-ua6rrroAa,rr,rc. Bctrbrru*r{ 6anna 1f
TOJIrITO 24.IX, B OCTAJIIJHI'IE AHII 6rrNlr SCUrTItrHI,I TOJII]ITO 6A.lrrrOE 1 U I_,
^-! p y_r r a 12668. Boanlrnna B roro-BocrorrHorr nBaApaHre conuqa I.X

7957 r. B reqeHlre 1-3.x aro 6r,rna rpyuna oqeurr lreJrr{r,rx flrrrerr. c 4.x
tr.ETI{a Suaqurelbno BoBpocJrrr, rr xorfl o6r1a.n ronrflrrypaqr{fl rrrrreH Hecr{orrbno
[.IeH.EJracb, o6rqax nJ]oIqaAL rlrrrerr rpylrrEr ocraBaJracb rrorrrr,r o4ur1anorort.
oupe4eneulr.rr rrarHr,rrlrr,rx uoreli n rpyurre Haqarbr c l.X, no 2 n 3.X ua-aa
r\raJrr,rx pasMepoB rr-flreH orrpeAerreEr{li uarr.rlrruux uoneli ue 6rrno. B ocnooy
r{ccJreAotsaHnit 6suttt Bstrrr,r nlarnr,rrrrr,Ie uota Mayu.r-Bulconcttofi o6cepnaro--
puq. c 9.X ue 5r,rno 4erarbrrbrx oflpe4ereur,rii riarur,mnr,rx uorefi. B rpyuue
ua6nroqanr,rcb rpr.r Bcrrhrrrrxr,r 6anna-1--]- (4,6 n 10.x), ocraJrblrbre BcrrbrrtrKr,I
6mrlr 6anna I Ir 1-.I{a xoA Lr3ltelreHrr.rr paccro.rrnr,rii uear4y rrorrrocaMtr Bcrrhrrtr-
ITI,I HE ORAsAJIII HI,II{AITOIO BJII,IflHII.'1: rrO.rrIOCbI PACXOAI,IJII,ICS 6Eg AAITETEI,IX OT-
xnouenlrii or rratrpaBrreHl,Irr Jrrrr{rrl{, coeArrr{.fiIorqer,i ux trasalbgoe r,r ItoHesgoe
IIOJIO}HEIIIIfl ,

rpynna 12851 . flonnuracr, rrB-3a r{parr13.xII rgsT r. BroxrHoMrro-
Jryrtraprrlr coruqa. Jlngep rpytrnbr - 6onr,uoe rrflrrlo; xBocroBoe rr.ErHo BHa-
rrl4Terr,Eo r{eHrrrrrl,Ix paSn{epoB; B cepeALIHe rpynnbr lrHoro nreJrnlrx trflTeE, qr{c-
Jro r{oToprrx rIocTerIeIIEo yrIerlbllraJrocr. C 20.XII rpynna cocTorrJra roJrbno
II3 JrrrAepa r{ xBocroBoro rtITIra, B ocr.rosHoM BBrrrhr na6ltro4enr,r-E MarHr.ITIrErx
uoner'l o6c.epnaroply_I\{1vur-Brancon c lB.XII (ao IB.XII uer uogpo6n-orx
usuepeur,rfi) . 15 n i9.xrl rrer rra6;rrro4ennii nlr olnofi o6cepnaropuu','24.xrr
}IAIEI.,ITHbIE TIOJI'I B IPYIINE HE OIIPEAEJIflJII,ICb, 25.XII TPYNIIA Y,I{E I,IE
Br4Arra. Bcfir,rruHr,r, n]lor.c[reArtrr,re B rpynle, rre or{aaorrrn ,iino"o-116o 

"y-ULe0TBeHIIOIO BJIIrtrITI,rtr Ha ee paBBI,rTr,Ie.
I p y u u a 13234. 3ro .rncro 6nuonapua.rr rpytr[a c r{orre'ra BhrxoAa

ll3-3a npa.E. C 13.V no 23.V 1958 r. n neir npolraomilr.r ABe Bcubrrunr{ 6an.rra 1},
trocJIe cero o6a [rrrrril I]eBHo paBorrrJrrrcb. B 4a"nr,ueli-eon poc"ro.aHr{.s Nle?fiAy
rrtrrlraMu ocraBaJrrrcL IIpanrr{rrecnr{ rrer.l3lreH}rrrrrlr. Oupe4eJrerrtre tonefi BBflTo
no na6.nro4errr.r.flrr o6cepearoprur Maynr-Blrrcon.
^ --I p y " rt a 73292. 3ra oqeub rrpor.rr?r{e,Hafl rpyrna Brirrurra uB-Ba Kpa,r3.vI 1958 r. oua cocrorrrra rra rrcrLrpex HpynrrrJx.ffAep, noropore sauu 6urrlr



o6beArdueHr,r B ABa rroJrroca paarrbrx rroJltrplrocreir. 5.VI B rllytr[e [porraorrrJra
Bctrbrrrrxa 6ar,na 1-l- (nm 2) , e uocne4yroqr{e AHlr B r.rer,:i noauuxaJrr{ ToJrr,Ho
orregr, c.ra6rre Bcrrrrrunr{. C reseHueM Bper{etrtr rpyflfla 6rrcrpo pacrur{p.rrJracb.
flptrseM Bce qeTbrpe ee .flApa pacrIoJIo]fi]IJII{cb Ha o4nofi upaltoii. ,I[auurre o

rroJr.Ex trflrer{ B3.flrr,r ua na6mogeuui,i pasnrrx o6cepnaropufi: 5, 7 lr B.VI -rra rla6nro4euufi florcgaucxoii o6cepnaroplrr,r, 9.VI - Ira ua6nro4euufi
I{3MI4PAH,l0,tZ u 13.VI - rIe ua6nto4enuii fAC, lt u I4.YI - re ua6-
nro4euuft ItpAO.

f p y n n a 13562. lpynua Brrrrrrla r4B-Ba Hpafl 22.1X 1958 r. O6a ee no-
;rroca 6rrcrpo c6illrlxailucb gpyr c ApyroM. Ognonpeueulro ABa .flApa, BxoAr-
qrre B cocraB rrflrr{a cenepnofi rloJrflpnocrl4, oroABrlraJrrrcb oAr{H or Apyroro.
1.X n rpynrre [por{BorxJraBcrrbrrrrna 6anra 1 ].-, uocre Horopofi oco6euno pea-
Ho paaABtrrryJrr{cb -flApa ceBepnofi uo;rxpuocrrr. Onpe4enenue noneft Ba Bce

AHr{, KpoMe 3.X, sanrr,r raa na6nrc4eunfi HpAO, sa 3.X r{crloJlbaoBarrbr Aanrrbre
o MarHrrrHbrx rloJl.flx florcqamcxorl o6cepnaropl,Ir{.

I p y u n a 18. lfossrracL LrB-Ba r(pa.fl 20.X 1959 r. r{ cocroflJra B ocrloB
Hor\r r{B Tpex Rpyrrubrx rlfrreu. ,[,na o.leus 6nraaxux tr.flTHa ceuepuoii rIoJIfpHo-
crr{, noropbre rrocrerre}ruo corrrJlr4cb u o6ulyro rloJryrerlb, rraun 6r,r,nu o6Tenrt
Herrbr B oAr{H rroJrroc . C 2L ao 23.X o6a rroJrroca [porr,rBorloJroxtuofi rloJltlpHocrn
oqeHrr 6rrcrpo pacxoAr,rJrrlcl; oAr,IH or Apyroro, a sareM r.Ix pasABr4)IteHr{e craJro
1'opaaAo 6o.nee ue4neHrlr;rM. flo,rroc rorxnofi rloJrflprrocrr{ rrocrerrerrno yMerrb-
rrraJrcfl rro paBMepau, gpo6lrnc.s u 30.X coBceM r{cqeB. B rpyuue na6nro4arurcr
roJrbr{o Bcrrbrrrrr{r4 6arna I u 7- . 3a 27, 23, 24 r 30. X AaHrrbre o rloJr-flx BBflrbr
lre ua6nrogeurfi IAC, Ba ocraJrE,Hr,Ie AHr{ - ua ua6trc4enLrit }tpAO.

I p y u u a 6. ,[,nn eroii oqenr, rlpor-rlxtelruoii 6uuo.rrapuoii rpyuum, nr,r-
ure4ureit r{B-Ba r(pa.fl {3.V 1960 r., xapar(repr{o ro,.rro n ueft [porraorxJro Ae-
B.flTr, Bctrbrrrrex 6arna 7l v Mr{oro 6onee MeJrnrlx BcrIbIrrIeH. Boeuoxrno, uro
Boarrr.rnuoBeune 6o,nruoro qI{cJIa BcrIbIrIreK 6anna 1-l- r 6r,rnorapuoii rpyrtfle
6nrno cs.Eaauo c r-raJrr{rrrreM B rroJryreErd Motquoro rlfiTfla roxnoi,i rloJlflpEocrl{
SHaqIITOJIbHOIO qUCJIa OqeHr, MOJII(IIX il-gTeE TIIIIa yIIJIOTH0HII.fl IIOJIyT9III{r AJIfl
r(oropr,rx lre rrMeJlocb orlpeAeJrel{rrfl MarHr.rrrroro fIoJI-rI. Cne4eunn o rloJr.flx trfl-
reu B Aarruoit rpyuue B ocr{oBHoM BBflrLr r,ta ua6nro4euui,i ItpAO.

f'p y tr t a 34. Br,rurna rIB-Ba Hpafl IO.IX 1961 r., AJr.fl Ilee xapaftrepEo
6rrcrpoe c6nrarxeuue cpaBul{reJlbuo ue6olr,uroro tro paaMepaM lr cna6oro no
Harlp.rl)r{etrHocrr4 rroJrloca romnoli rIoJLrIpHocrrr c oqeHr, 6o,nr,urralr r{ MoqHr,rM rlo-
JrrocoM cenepuofi rroJrflpuocrr{, 16.IX rl.flruo tolnsoll rloJr.flpHocrr{ I,rcqeBJIo? go

Ea cJreAyrotrlrnii geur, BoaurrnJro r,roBoe rr.flTrro roxtnoii rroJr.flpHocrl{ rlpr.IMepuo
TaHux r{e pa3Mepos !r raxoli ?fie }rafip.fl}r{eHr{ocrtrr, HaK }I l,IcareaHyBrrlee, Ho Ira
6bnruren paccrorrr{r4rr or rr.flT}ra cenepnoi,i rloJlflprrocrr{. Buosb BoBnl4r(ruee
rIflTIro yAaJrflJlocb or 6orr,moro rI.flTHa. Boalromuo, qro aro rLrITHo t{BJrfercfl He

BEoBb o6paaonarurtrMcfl? a rrpeixlrr{M rrflTuoM, BHeBarIHo peano orolreArlrr{M or
cBoero Moqrroro coceAa. B rpyuue flpouaolrrJlr{ ABe Bcu,IUxu 6anna l* vt

pflA MeJrr{r{x Bcrrr,rurcx. Bcuruunlr 6anna 1+ t0.IX u 18.IX rrpor,IBoI]rJIr,{ s6r,v-
au nuu6a r{ iloaroMy He yr(aaarrbr ua $ur. l lr 3. OnpeAeJIeH}Ie uonefi AJIfl Bcex
rrflref{ BBflro ua ua6nro4euraft EtpAO.

$ 4. SarmoqeHl{e

B peayntrare rrpocMorpa rvrarepr,raJra rro coJrHeqHLIM rI-arHaM rr rrx MarHI{T-
sr,rrm u-onsnr aa 6o;nr,mofi r{HrepBaJr BpeMeHI{ (4,5 roga) yAaJrocr, oto6patl rour,-
xo 10 rraynr,rrdrroJr-flpHbrx rpyrrrr c Marrr,rMrr BcrIbrrIIHaMr{ (xnacc l). Bunonapurrx
rpytrtr Mo?rtHo 6r,rro uaf,rtlr Brrarll,rreJrbrro 6onrrre, Ho, TaK r{ax olllt [peAcraB-
nrror lresr,rullft rautepec, qeM rpyII[LI l(Jracca I, naura 6r,uo paccnaoTpeno
roJrr,Ko 10 rpyun Eroro r(Jracca. tr4ayueume 20 oro6paHllblx rpyflfl c NIaJIrTMI'I

BcrrbrrlraMlr rroaBoJrr{Jro o6uapyrnrrrr, cJleAyrotrIne oco6eunocrr{ arr{x rpyflrr'
l . B 6onr,ur4HcrBe cryqaeB ue 6r,rno o6napyxreno cBflBr,r B rloBeAeHr{r{ Kor{-

{urypaqlru rr rpaAr.reHroB Marur{r}roro rroJrfl c rIoflBJreHLreM Bcrlbltrrex. Olnaxo



Eer(oropble rpyurrbr o6uapyxtunalor ry ?r{e cBrIB}, co Borlblllrftaur.r, .Ito 6rrna
uafi4eua n [1], rro Br,Ipa]ileHuyro BEaqL{TeJIE,Ho c;ra6ee. TaH, n rpyil[ax 12874
(nocne Bcrrbrrrrex 6al;ra lf 2z+.XII r 29.XII 1957 r.) u14(r,ocne sculrulxu 6au-
ta lf 25.I 1960 r.) o6uapyxreHo pacraJrxr4BaHl{e oAHor{MeHHbIx fiontocon, c6lu-
E(erlue 6luxtafiuux paarror{NreHnr,rx rroJrrocoB I{ rlaAer{rre rpaAl{ellroB rroJl.fl
Boarre uefirpanr,noft tosxu. B rpynuax 13128-13130 u 13529, 13532 rpocne-
,fiuBaercfi eror )fie a{{eHr, Ho rre fiocJre xanrgoft or4e,nruoii BCrIbImHr{ 6anra
1+, u flocJre r{eJloro p,rlAa ranlrx Bcrrbrlrlen.

2. B cpeAHeM AJrfl Bcex rpyrrrr ua6lro4aerc.fi paBABI{EteI]r{e rloJlrocoB,
/AR\upuueu ($) = f 0,05. qro cytr{ecrBenrro MeHLrre roro, qro rroflyqaerc.s
\ /r /cp

ilpr KpyntrLrx Bcrrr,runax (n [11 (Y) = * 0,3).- \ 1{ /crr
3. IIo cpaBrreH[Iro co cfiyqaflMr{ Moq,HLIx BcrIbIIrIeR rpaAI{eIrT uon.a n6iluau

uerlrpantuor,i ro.rxu B paccMorpeHrlbrx rpyflrtax o MaJrbIMr{ BCrItrItrrI(aME oqetrr}
MaJr - rrop.flAr(a I0-2 v 70-B ecf nar,.

4. Xapaxrepuuii reperraA noJrfl r,Ie)fiAy oAtror{MeHHEIIvII,I rloJlrccaMrr B rlo-
JIoBr{He Bcex cryqaeB Toro }fie rloprrAxa, alro r{ rpaAI{eET y ueiitpanrsoft toq-
Hrr, I{o B p.sAe cJlyqaeB orr Ha rropfAor( Br,rltre. cau uepeuaA rroJlfl xapar(repE-
Byercfl rrJraBHr,rM r43MeHerrr{eM, flpuqeM xoA ero [oAooeE xoAy rpaAlletrTa,
Br,rru4cilenHoro [pr{ MoAeJrr.rpoBaruru. Auanorrlsnbrrt peayJrr,rar o xoAe rpa-
AtreHTa r.1 trepeflaAa floflfl [oJryqaercfl rr AJrfl ]vIotrIEIiIx Bcrrbrrrrefi, pacc]IoTpetr-
Ebrx B [1] (cvr.$nr. 2, a,6, B, a Hacrotrtr{eit pa6orrr r Sur. 16 n t7 ll1).

5. Ilepeua4r{ rroJr.rr, nafi4erurre Afl.fl paBrr{qnlix rpyn[ c cl{Jrr,trtrMr{ BcrIbrIIr-
r(aMll, Ir AJrfl rllyrlfi co cna6r,rulr Bcrlr,rtuHaNrr{, ror(a3r,IBalor, qro B BaBI{cr{MocrrI
or: 6a;rna Bcrlsrrrrxrr nepetraA rroJr.rl, Bbrqr.{cnesur,rii flocJre BcrIbrIIrHr.I, Bce BpeMrr
rrOHI'liHaeTC.g trO CpaBHeIIlIrc C [epeIIaAOM, BLIqI'ICJIeHI{rIN'I IIepeA SCUbrlIHOft.
B c;ryuae rpyflr] co cna6rrlrlr Bcrrbrrrrna]r[ fleperlaAr,r rloJrfl ocrarorcfl ttoqru rro-
cro.rrrrur,rMrr (sa neplro4 4o ,t rtocJre ncur,rruxrr).

Auanua Bcex rroryqeHHlrx peByJIbraroB rIoRaBr,rBaer, qro upn o6rruuoM paB-
Br{Tr{rr rpyflrt IrrrreH (uplr orcyrcrBr,.rlr Bcrlrrrrrren noo6rqe I,rJrr.{ [pr{ rtaJIr{qIrH
ToJIr,Ho cra6r,rx ncur,ruer<) He rlpor,rcxoAur peBnux, cxauHoo6paBIrLIx I4BNIeI{e-

nufi n crpyr(Type Marur{Tuoro rroJrfl. 3ro no4roep}r{Aaer rlpaBr.rJlr,Eocrb BLIBo-
gon Itl o rolr, rrro I]eBHlre rrgMeneur{fl n xou{urypaqrr.rlx !I rrarlp-rl?fierruocr.flx
MarHlITrrr,Ix noreii cnof,rcrsegEr,r ro.rlbr(o rpylrlaM rrflTeH, B Koropr,rx trporrcxo-
A.ET MOtrIrrbre BCIIbIUIHT.L

flpunocnm 6naro4apuocrb rlJleHy-rtopp. AH CCCP, rpo$. A. B. Ceeep-
Holry Ba o6cynr4euue pa6otr, a ranx{e ta6opauralr C. 14.. A6pauenxo n
I'. H. Ilauxpar:ouofi Ba rroMoqr n o6pa6otne Mareprrarra.

. Anpcnr, lC0i r'.
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AnAIEMI4fl IIAytt CCCP

{,I 3 B IiCTIIFI HP bIl\[CH O ff AC'I P O OI'I3 I{AI E CIT O }T O E C !] P B A T O P I{II

Tou XXXI, 1964 r.

OIPEAEJIEHI{E COfEP}ItAHIrfl
HEI(OTOPbIX oJIEMEHTOB HA COJIHIIE
IIO CIIEITTPAM COJIHEIIHbIX IIflTEH

I. P A3 PAE OTTt A METOII'IKII. O TIP EAE JI E H IE
3 It B [I BA J] E II THO fi m !iP ]I H LI JI,I4 H I'I I{ JI I{T L{fI 6103,64

9. n. /\y6oa t T. fI . XPontooa

Paccirrarpfinaercg tsoflpoc o rJo3Mo?r(flocrrr ]rcrroJlr,BoBalrrlfi cIIeHTpoB rr.flTerr AJIfi orlpe'
nelrerrrrJr coAcplr{an[fl DJre]\relroB rra Co;rur1e. I1o npar'rueit r{cpo AJrfl rpylnbr gJreilIeHroB,

lnlrovaronlcri n ce6r Li, Na, K, Rb, Ga, In, Al, aro orra3rlRaeTc-rl BO3Mo?I{}IrI}I [prl IIaA-
Jrelr{aqefi ol(orrRe paccearrHoro cBera B cneltrpe rlrrrEa. CpanultrarotcE_pasnr.Itlxbre ltIeroAEI
oqerrgr.r paccerrrrHoro cuera. B clenTpe nntni o:rorxgecrnnesa nlnurn Li I6103,6A lr on'
pe/IeJreEa eo ar{BrrBaJreHTEafr InrrplrEa.

A DNTER[,IINATION OF THE ABUN]]ANCE O]I SOME ELEIVIENTS ON THE
suN Fltoivl SUNSPOT SPECTRA, I. Method. Equivalent width of Lithium line
6103.0 A. bv ti. E. Dubou and T. P. l(lt.rorttoua.-Thc possibilil,y oI utilizing sr]n spoi
;p;"1; 'fo"r Lhe detcrmination of the ahunclance of -clements on the sun is discussed.
Thcsc spccbra can be used at least for a group of elements, including Li, Na, K, Rb,
Ca, Irr irrd Al, if Iiglrt scal-tering in LlLe spot specLrum is l,ropcrlY. takon into accounL.
fff 

"Lfio,ls 
ior oir imaLing lighl scattorirrq aic compared. Tiro Li -6103,6 A linc is id6n-

tified in thc spol specirum and iis equivalcnt rvicith is rneasurcd.

Rne4eHrrc

Oupe4e.neulre coAeplnagtrfl rla Connqe rar(trx EJIeMerrroB' Hafi Li, Ga, Rb,
Oqeurr BarpyAHI{TeJIbI{O. ETo BLIBLIBaeTCfl AByMff {antopauU. BO-nepnr,rx' CaMO

CoAep?fiaHr{e ATr{X DJIeMeETOB Ha COilHIIe IIaJIO; Bo-BrOpbIX, [pI{ TeMtrepaType
arrvroc{epbr Conuqa oHrr rroqrr{ rroJrrrocr},ro I{otrHBoBaIIbr. Tar, qrrciro aro-
MoB r{oEr{BoBarrHoro JrrrTurl trpeBbrmaeT quoflo aToMoB }reiiTpaJlr,Horo JrrltTI{rI

6otee .reN{ s 600 paa. CuerrpaJrr,rrbre Jrrrunr{ r{ogoB Jre}I(ar AaJreHo B yJIr,Tpa$rlo-
Jlere. JIrrEr{Lr 711e lrefirpallHlrx aToMoB oqeur cila6bl II eABa MoIyT 6r,rrl rteMe-

peHt;r, qro AeJraer oupeAeJreEr{e coAep}r{aHr{fl erl,Ix DJICMeHToB rra CoJrHqe Becb-
lra neynepeHEErM". Tax, nanpur\rep, AB_a _Buaserrlr.fl AJrrr anBI{BaJreuTlroi,ii rrlrpltlrbl
Jrr.{[r{r,r In 4517 A, upr,rne4cuuble B [1], paanusalorc.fl flosru B qerLlpe paaa.

Ilpegcrauaerc-fi ecrecrBeHHr;rM rrorrbrrarr,c-fl rrpoBecrr{ Tar{rre oflpeAeJreulr.s ilo
crrer(TpaN{ rrflrerr, TaR Kar( ilprl 6oilee Hr,l3ltofi TeMIIepaType CoilEequbrx rIfTeII
Jrr.rHr{rr EeiirpaJrbE},rx aJreMeHroB AoJr}ItHLr 6r,rrr, yclrnetrr,r.

f o uacronlqero EpeMerru crrexTpr,r corHesnr,rx rLrITeH Ee rIpI,IBJier(aJII.{cb IIJIfl
rrccJre4oBar{r.{rr xr{lvlr{qecnoro cocTaBa. cyqectnyet, ilo Hparlrrefr Mepe' Tptr
IIpI{IIIiIIILI, ItOTOpbIe SaTpyAHflJII{ I{CIIOJ]bSOBaHIIe CleI(TpOB COJII{eqIILI.X [tITeII
AJrrr 3TOr,i rIeJrlI. 3TI,I IIpI4ql4Hr,r cJleAyloql,Ie.

1. Tan KaH rl.grHo eaulr,uaer EeSorrruofi [o nJIoIqaAu yqacrox uBo6pa-
r{egrrtr Conuqa, To Bo r{B6efltanr{e ourrr6on, cBx3alrtrtrx c flerorruocrbro EaBe-

AEHIIfl I{ TI,IAI,IPOBAIIIIfi' HEO6XOAI4MO' IITO6bI BECT, IlC[OJlb3YEMI,Ift YSACTOR

217,



crleRrpa 6r,Il c{ororpar[uporau oA]roBpeMeHso. Sro craJro BoBMo]r{HbrM roJrrr-
Ito B rrocJreAtrr{e roAbr c noMoqbro cflenrpor]la$a c auere.

2. Eonr,mrae ourlr6Hn B onpeAeJleHrre xr4Mr{qecfioro cocraBa Mo}r{er Brrecrr{
EerlpaBr.rJrbHr,lfi yuer pacce.rrHHoro cBera, PaccesEnoro cBera lroxrer 6blrr,
oIIeEb Mr{oro, r.r IIo,r{HTeHcI,IBHocTrr oH MO}r{eT npeBocxoAr{Tb rl3JryqeHrre ca},Ioro
rIflTHa. O4uaxo, lto Hallre]ry MHeHr,rrc, paccennurrll cBer r{o?rner 6r,rrr, yuren
AocraroqHo roqHo, TaK qro orur.r6nlr nplr oupeAeJreHl,rr.{ gxnr,rranenrnoii
[r{pr{Hbr ctenrpanr,uoii .rrr,rHrlr{ 6yayr BaBeAoMo Mer{brrre, qeN{ orur,l6fir.r,
BHOCI'IMLIe HeAOCTaTOqHO xOpOIIO IISBeCTHbIMII SHaIIeHI,I.SMLI CI{JI OCqIIJIJIfl-
rop oB.

3. Her AocraroqHo uagexrnoii r\{oAeJrrr rrflrua. 0ro genaer HeyBepeHHbrM
rlepexoA or BItBr,rBaJleHr]rblx mrrprrH lr,rnuii H coAep]r{aHrrro aJreMeHroB. Oxa-
aaJIocB, qro [il.fl rreHoropbrx DJrer{eEToB ory rpyAEocr]; Mo}r{Ho o6ofiur. O6cyrx-
AeHrrro Eroro Borrpoca rrocBrrqen cJreAyrotr{r.rii paa4el.

Onpe4eneulre coAeplr{auus Li no cfler(Tpar{ [.rrreu r,rrrrepeono noroN{y, sro
n arfltnnoft o6nactr coAeplnaul{e ero Mo}r{er orJrrrqarbc.fl or o6r,r.rnofi AJrfl
Coruqa BeJlr{qr{Ebr, Tar{ HaH B arlrx o6lacr,sx Bo BpeM.rr xpolrocsepubrX BCrrrJ-
IIreK, rro MHeHrrlo p.flAa aBropon (cr,r., HarrprrMep, [21), uponcxoArrurAepur,re
pearrlr{[. Jluu.rfi Jrerno rrpr{Hr{Maer yqacrue B rrAepHbrx peanrlrrflx, r{ ero co-
Aeplr{aErre Mo}fi er oHaS aTbc.E Eecr{oJrbKo r,rSMer{eHrlr,rM.

1. Teopur

tri[snecruo, qro aIIBI,IBaJlerrrrrafl rtrr{pr Ha clexTpaJrrrHor? rnurrn cBrrBarra c
coAep)fiarrrreM coorBercrByroqero aJreMeHra [o orr{ouerruro K noqopo4y r}op-
uynoft [{,3]

wx _ 7Nt,t1. .-1Vur

r4e C oflpeAeJrrrercrr coorrrolreurreM

(1)

/9\lg C:lS Cl* IgX+0oAX*lg Z^-lg p-l-const,

0o : 5040lTor p : cos $, A1 - aueprvfl cBfl.Bfr, Errx{rrero ypoBu.fl gaunoft nu-
Hnu (aneprrrrr r{ourraaqurr aroMa c AaHHoro yponux), a -

*Z (ro) 8t. (ro) drr. (3)

?n9rl rP - {yumqrr.E rracrrqenrar. ,{rr c,ra6rrx rrurrmft oHa paB}ra eArrrrr{qe.
Z (ro) BaBl{ctrr or qlrcra raouoB rlrJrr{ aroMoB, ltailyqarorqux r{ rrorJrorqarcqrrx B
garnofi ilvuuur.

z@o):+*;%" , (4)

trprtqeM ro : lg 11,1 r,(0 X,o - nemoropafl rrpoltaBoJrr,Ho rr,r6panuaa AJrrrHa
BOJIIT6I HetrpepblBlroro ctrel(Tpa, a To r'r Io cootnercrByloqre BHaqeHtrfl reM-
Treparypbr ra noassuqr{eEra rretrpepbrBHoro trorJroqe[fift lt gx @o) - BecoBa.fl
Syrxqrar, otrpeAeJrfleMa.fl crpyxrypoft aruoc{eprr. KaR o6rrs;o qepea nr
unr o6oauaqaeM RoHqeHTpaqurc aroMoB AarrHoro EireMerrTa r r-cociosunn
troEuBaqtrtr I{ sepe3 flr,"- qtrcJro rafi]rx uoHoB B cocro.flHrrn noa6yrx4enmr,
rlcxoArroM AJrrr paccMarpunaemoft Jrvr[U'vt. Tanunr o6paaom, BeJrrrquHa C sa-
BtrcuT oT MoAeJrrr armoc{eprr tr troHuBaIIroHHBrx csoftcrs eJreMeHra ToJrbHo
qepes.r4Ererpa,r 21. Corracno pacrleraM ltraaca lr Snrcra gna conneuuoft
{orocfrepu, ofiaaaJrocr, rrro AJrfl rpyrrnbr aJreMenroB, B noropyrc BxoArr
Li, Na, AI, K, Ga, Rb r In, eaeucumocrr, La or )vtr or AX coBepmeHuo oArr-
HAHOBA.
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IIa {lrr. I npur:e4enrr r{ptrBr,re lg I-v AJIiI ConnesHoli {oroc$eprr'
ur"ri* ,ffrr, ,, [g']. grrlrro, .,ro Ha rurnpoxo* yqacrlte cnertrpa or 4000 Ao

TOOO ,q. ,r*.rr.rrrn" l, na 1000 A coornercrByer r.{B}reucrrlrlo Ig Lr r{eHee qeM

ua 0,1 (upu AX > 0). flnn A1 ot t Ao 2 ea pasHrlqa auaqenuft lglr raxme

HaxoAr{rcr o ,rpu4.or" b,tO--b,ts. Ecrn A y;Z eGt ro BaBrlcl{t\'Iocrr 1g L7,

or A1 crarloBlrrcfl eule 6onee cla6ort.
KanOna 6r,r nu 6tt;ra CtpynTypa CSJIHSqHOIO IIfTlIa' AJI;I I{eIO 3Ta pa3III{qa

B BHaqegr{flx L1 ne uome!'6rrri 6ongue, n6o noAbIIIreIpaJIbI{afl {yuHqtln

ls L'A

- 4,4

- {!,fi

_TJ,B

-tn

-t ?

-/,8

-tR

"Z,U

/0000
/2 000

n (3) n OroM CJIyqae A6JIII{Ha r{eFIflrLCfI eq,e MeAJIeEnee. B caMoM Ae.lle, BCe

MoAeJIr{ TIETeII garor 6onee }IeAJIeHI-Ioe tr3MeHeHI,Ie TeMlrepaTyprr c rry6uuoii,
,e, u rloroc{epe (cu,, uaupnuep, [4]). CootBerctBel{Ho ]\reHbIIIe 6yget rpa-
Ar{e rlr {yuxqun rIcroqIII{I(oB, oIIpeAeJIflrorqur,i {yunqllrc 9r. B ypaBIIeHI{!I
(3), r,r, HaH 1vrolrruo BI{Aerb I,IB [3] [ypanuenr,le (3013)],I{eHLIIIee ee I{sMeEeHI{e

c 4ruroil B6JII{rI. C nolrorqr,ro ypanneullii (3) u (21) Mo}I{Ho lloltaaarb' 'ffo Lt,
BaBr{Cr,rT 61 AX TOJILHo 6larO4apn I{3Me}IeHLIrc 0o C rny6uuOr'i, notopOe' HaIt

yllte oTMecaJloor, BLI11Ie, IJIfI ILrITSH ]Ie]IbIIIe, qeM AiltI HeBoaMyqeHnoir r[oro-
cdrcpr,r." bu*r* o6paeou, ecJrrr Mr;r uafi4ey ABa aJleMerrra paccMarpnnaevrofi rpy[-
Irbrr AJr-fl OArrOIo IIB I(oTOpbIX LIBBecTEo cogeplxaul{e ua Conuqe, UOg6epeu ra-
Kr{e r.rx JIr{Hr{II, y KoTopLIx paBluque AJII{II BSJIH I{eHLI[e 1000 A I'I sueprllfi
CBlBv. Hr{[t]Iux ypounefi paafllrqaeTgfl Mel{ee rIeM Ha I ee, rO MO}I(rO' COBCeM

He BBoA.rI B paggMorpeulre Xa6oit-nrt6o Xounperuofi MSAgJIII c6;rgesgoro trfT-
11a, olpeAeJII{Tr, IIo elo cle6Tpy COAep}fiaHLIe BTOpqIO.eJIeMeHra. Hynrno, XO-

Eeuuo,-uro6rr o6e Jrr{Er{r{ 6srnil rlaCrotr,HO cna6r,r, .1106l,I r! : 1, qro COorBeT-

crByer IIprIMoJILIHeiiuoft qactlr xpunoir pocra. Heo6xo4r,rlro ral(lxe 3EarI, UJIII

paccqr{TaTb coorBeTcrByroqr{e anaueulra gf.- 
O6oeHaqIIM a.rleMeuT c I4BBecrITbrM coAeplr{aHlleu ua Connqe SrraqxoM o

u nropoii oJIeMeEr - BHaqKoM 19. llpe4uOnaraergfl, qro Nol Ns B IIflTHe I4 B

rreBoBMyrqeunoft {otoc{epe oAI{HaKoBo.

8af
A.Y,

@nr. t. Saunctrrrocrs lg -L^ ot A1 r'r ). grn neiirpanr-ur,rx
sJrClreHTOr] CO CpaIlHl.ITeJlr,IIO rllr3l{r'Itr'r norellqllaJroM I',loHr{ilaqrrr'I
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I{auncan ypanueurre (1)
pasorarurft [oflyrrul{

ilpurleM

Aflfl o6o[x EJIeMeHToB, rrocJre

I'Y) J,1\,, N .. C..

W^o'olu* - tvo (,'u t

Her(oTopr,rx IIpeo6-

C * 
- 

(g l)")* 
4 o11o 

(ax.r - ax,,)
Co (sll),, - "

fr* _ I /r. @l)")u, 
noo (axu - Ax..)

1y'0 W^n @l?,2)"'"

(ol

(6)

(7)

H, CJIOI{OBaTeJIf,HO,

otcro4a, anaa /{o/I[s rr orpeAeJrrre r.ra sa6flroAeuuft WyrlWTo, uaiigeu Befluqtr-
uy /y',/y'[11.

2. Mar:epuaJr Ha6.TrroAeHurl

B ceurx6pe 1960 r. flpu xopo,,ux arMoc{epgr,rx ycJroBr{.f,x Ea 6ameusor{
corneqnoM reJrecxorre ftprrmcrofi acrpo{uaruecnofi o6cepnaropuu ff : 29 *y
Mbr noJryquJrr{ crreHTpbr AByx trflTeE. HOOpgr,ruarr,r oAHoro r.1B Htrx 6',5s lr
!'!',5E, Marur{rrroe u^one_2400 ec, r{ orHocrrrcrr oEro n rpyflile 3BG no t91 (N]
69 uo xa,anory }tpAo). Bropoe tr.rrrEo c noopAr.Earu*n-llo s u 46o z c rrlar-
trr{rErrM rroJrer\,r 2800 ec, orrroc.Eqeeca n rpyuue BBg uo tgl (N! Tlato HaraJro-
ry ItpAO) .,{eiicrnue Margl{rtroro rloJr.s HaMr{ tre yqurbrBaJrocr,, rar( HaR r.rc-
rroJlbSoBaEbr ToJrEno oseHr, cna6rre JIr{HI{rr, Ea DHBTTBaJTeHTHBIe Itruprrur,r Ho-
ropbrx MarHr{rrroe rroJre rrpar{ruqecHtr He BJrr{.fler. fpyuua tr& 71 4onourno 6n-
!lp_o_,paBBrrBaJracb, rracro AaBaJra MeJrnr,re Bcrrrrrrrxr{ 6anna L w l-, flocJre
20.IX s uefi BogHr{r(aJrrr Bcrrbrrrrnrl 6al.r^a Z.

B uernep^rou nopflAr(e peurernr.I 6r,rnlr cHqrrr yqacrnr,r clenTpoB onoJro Jrr{-
HrII'I Jrrlrl4fl {3707 A (ulacrunxa Ni: 3563). 3ra unacruur(a ucrroJrbaoBaHa HaMrr
lprr r{ccJreAoBaurrrl pacceflEuoro cBera AJTrr llOCTpOeUr,ra {Or:OUerpnUeCHOfi
r\{oAeJII{ [flTHa.

c nouonlr,ro crrexrporpa$a c eruere [10] c gucuepcraeft oxoJio I Alatata
p.a-ape-rnaloqeft curor'r 0,04 A 6.urnrr cSororpaSnpoBaHbr cneKrpr,r r.flrerr
(fufu 3500-6700 z\), crenrp rler{rpa 4rcoa corHrla , 

"norrrp 
uer:oair,rynlenuofi

{^o1o_qQcpr-r Ha ro}r }r{e paccrorrHr{rr or rleurpa Alrcxa, Hafi u rr.srua (unacrr,ruxr,r
,\i 3564-3575). Taxuu o6paaolr, oArroBpeMeHHo cH.flrrJ crrenrpbr rr.flreu B oueHb
IIIlIponoM I4HTepBaJre AJII{rr BoJrH. 3ro loasoilfier rraM cpaBr{trBarrr crrer(TpaJrr-
-EbIE JII{HI{I{, OTCTOflII{HE AOBOJII]IIO IAJIEHO APYI' OT APYIA, U 6].i1lt YBEPEH-
HDItr{I'I, aITo coorBercrBylou{rre upotlluu rd aItBItBaJreFITHr,re lurrpl{Hbr orlroc;lTcg
r( oAI{oNIy r'I roMy }I{e Mecry rrrrr}ra r.{ oAr{HaxoBrrm o6paaou oraroqeHr,r BJrr{.a-
HIIeM paCCetIFrIIOtO CBeTa.

Ia;nr,neiimeit o6pa6orHe rIoABepraJrrrcL rroxa roJrbxo cfler(rpJ,r rrrrrua 7la -IIJIACTIIHHI{ .J\iiJ\i 3571, 3572 V 3573. O6PA6ATrIBAJIIIC]; BCE TPI,I IIJIACTIIflI(I{, HO
Ha [J]acrr{HHe Nil 3571 (ancnoar,rqlr n 3 cerc) c HopMaJrr,Hoii unornocrbro Iloflyqu-
racr, ToJIrJno_ Kpactra.rl qacrb crleHrpa, ocraJrr,Irbre HeAoAepH{aELr. Ha ura-
'crr{Hr{e .j\& 3573 Kpacuar{ qacrb crrexrpa rrepeAepmalra (axCnoauqlrn L5 cen),
IIo xopomo B];ImJIa r{iuoneronan sacrrr cilerrpa. flnac.rrrrrxa ,l\i 3572(6cen)
rIoAxoAr{T Igrrr r,rai\Jepenuii uo BCex rracrrrx crrex,r'pa.

I'[ar[nr. 2upnne4ena.$ororpa{urrConrrqa lB.IX tg60 r., na {ur. 3 no-
Hasar{a rpyll[a rrflrerr 71. n pacrorro]fieHrre tr{eJrr4 crreHrporpa{a. Ha srr. 4
rrpr'IBeAelr crefirp rrt{rlra rro rrJracrrdHxe Jrli 3572. IIIxalHr,r 6rrnr.r cn.arr,r lr o6pa-
6oraillr oArIoBpeMeHHo c ocraJr'6u6rl{rr rrJracrlrHnaMrr. f{atr,nefiruar $orolrerplr-qecHarr IIpor{eAypa 6r,rna o6rrsnort, uo upoBoAr,rJracb Ha BrrsyaJrbrroM Mr{r(po-
{OtOUEtPE M(D--2, B ITOTO}]OM AJI,E IIOBBIIIICEI,Ifl qYBCTBI,ITEJIrIIOCTIT {OtOANE-
MeHT BaMellen $oroyuuoll{I{TeJreM. tr1lanrepeur,rn rrpor4BBoAr{Jrtrcr, qepeB r(a}r{Ar,re
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rl)rrr. 2. ()o'rorc.rrrrolparrrra 1B ccntn6pn 1960 r.

L
(Drn'. 3. Ipyuna .Nl 7{ lr pacfio,toiuolrrrc il{eJrlr ctentporpa{a

I{an, F(prrrrcrtoii oocepDarof IIIr, r. XXXI
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,0,04 A. Itouryp JrrrHrrr,r crporurcr lUrrr Halr{Aoli r,re u,lactuHoR ABa-rplr paBa'

x.r peByJILTaTbI o6peAgfllucr,. /{lA I{CCJISA6Bagl[.fi p_ac-ceflHllo1o cBeTa AeJIa-

.Jrr;rclr B&rr!rcr{ Ha perr{crpr{pynqeM MI{Hp o+oroMerpe M@-4. (Dororpa{r'rqecKue

-o{{errr,r y fipafl rloJlocbr clenrpa flcnJlloqaflucb'

3. Paccexuutrfi cner', TeMreparypa fl'rrua

flpu lrcc.ne4oBaHr.lr{ clleHrpa rrflrer{ oseHr, 6o;rluryrc TpyAHOCrL trpeAcraB-

.flfleT yqeT pacce.EHHoro cBeTa, SaMbrBaHr{fl, HeToqHocT14 rr{AtrpoBr(r{ lr r. u. a{-

$enror, trprrBoAflrqrrx H HaJroEreHr{ro soToc{epuoro clleltTp€ Ha cnel(rp tr.ET-

ua. MerogrKa yqera paccefHHoro cBera paapa6orau^a T. B. Itpar [11],_Me-

rol{uHa yqera saMlrurrr, rpeAJro}r{eHa-BanAepco, [1?l; Botrpocbr-yqera o6orlx

a6$exrou paccMorper{o, ,uriu. B. E. CreuaHosr,r*r [13]. Iosap[, l14l rpeArlo-

mltn 6onee npocroft MeroA oqeHnrr a{{exron pacceflHHoro cBeTa, yq[rr,IBaro-

tqr{ii, HpoMe .ioro, BoBMo}r{Hrire Heroqrrocrr{ rIrAIrpoBKrr. flpu 
-npnueHe,rrl{ 

Me-

roaa'IoaapAa IIe try)flIlo cleqtraJlEIIo cHIIMarb cuettrp xpax Connqa' Oco6es-

nO y4O6nO trOJILBOBaTbC.fl 3TI{M MeTOAOM' eCJIII CtreI(Tp IIfiTEa CIIflT O trOMOqbIO

r3rtreJre. ,[rr.n cparuerrrrf pacceflHur,rfi cset Ir BaMbrBarrl{e uccJIeAoBaHLr EaMI'{ AJIfl

pa3fl1aqHr,rx A1LIE B9JIII 4nynax Cloco6aMl{. B tl1] [oI(aBaEo, qTo pacce.flHue B

atnaoc{epe Mo}r{Ho rlpeAcTaBrrTr, B BI'rAe

. i, (E) : ar * h r' (E), (8)

rae 11 ([) - r{rrreHcrrBHocrb pacceflHHoro cBera B AoJItrx r{Hrerrcl{Brrocrr{ uelrr-
pa AI{cHa Conurla, f - paccro.sHl{e .or qeHrpa ArrcHa i AoJI-flx coJuresHoro

i;A;r;; o, i tr, - ,iortorrHbre, a F(E) , $vuxqyr, r:a6vnupon-auuaa n"[11J'
'gu"rr""r -o, i b, otrpeAeJrrrorct uB ua6nro,qennfi uo {otorpa$lrru ctreltrpa
r(pafr coJrHesHoro g[oHa. lB.IX 1960 r. xpafi coruqa He cHl{Ma.rca. ,{,rn ou-

peAeJretrr{fl ftOIuseOTBa CBera, paCCS.EHIIOIO qaCTI4qaMI'I aTMOC{epFI' Sepl(a-

JraMu reJIecKOIIa v BHyrpI,I clexrpor.pa{a rrarr BoCIIoJIEsoBaJII{cb {ororpa$uan'lu
creKrpa Hpan Cornqa,ho.;ryuen"nrrr 2O.VIII u 25.X 1960 r., HorAa ycJroBrrfl

" upnin, ria6uro4enuii, a riHxte KaqecrBo uao6parxenuit 6ruu [prrMepllo ra-
r{r{Mr{ E{e, HaH LI IB.IX 1960 r. O6e uuacT uHI{I{ Aaror cxoA}Ir'Ie peBIJIbrarrI' II

oo4po6*uie r{BMepeHrrrr Mr,r ilpoBoAI{JIr{ roJrbxo rlo rlJracrlllrne Ne 36L4, can-

ro.r,i 25.X. (DotoruerplrpoBairue trpoBoAr{Jrocr s o6racrax 6100, 5800, 485-0,

tnSlO-" ilZS A. llplr arlrx rrccJreAoBaulrflx pacce.EHlle cBera_B cuextporpa{e
o[rpeAeJIrIJIOcr, HetloCpeAcrBeIIHo oI(oJIo IIOJIgCKI{ CneHTpa' HaxOnr4euue re-
ultsltu a1 u bl cBoArrrcff rt ll3MepeHr.rrc pacce.flllHoro cBera B BaBI{cr{MocrI{ or Be-

Jrr{qr{HLI I u pemeurarc ypaBrIeHIIli rnua (B). B-e,rlruuHa a1 onpe,{eJItIJIaCb I{aMu

uer1ogpeAcrBellgo I{B l{3Mepe]1uii, 116o AI;I [IO6bIx Tpex Toqe6 3a l(paeM AI{CHa,

rraxoAfrqr4xcfi IIa oAIIIIaI(oBoM paccToflI{I{u ApyI oT APYIa, Mo}ItHO I{aIII4CaTb:

^ - 
i,{;'-i,'

eL 
- 

.t , .'u o.',,
I L-l' L'.L - zt I

'ra6 HaI( corJIacHo [11] s6rusu inpaa ColnIIa Mo]r{Ho cqtrrrarb' uro lf'(FJ-*
: e-1'2(t+2"ri), tfia fri - paccrorlHl{e Me)r{Ay paccMarpLIBaeMLIMIr toqxaulr, Be-

ilr4qr,rHy 17([) nsr 6pa;naia ll7], bt r{axoArrrln, pema.n ypaBHeHlte (B). ,(.ua unr-
na Nb 71a IB.IX E : 0,77 '

Betr.rqnnrr a1,b1 u 11 uprane4eur'r n cron6qax 4'5 u 6 ra6n. 1. B ypanueuuu
(B) 11 ur,rpar11noo u 4ooxx rrHrer{cnBHocrr{ r{elrrpa coJrueqnoro Ar{cKa. V4o6nee
ir'"rpurrrru Il AoJIflx {otocrfepr,r, coc-elggii c rtrrl{oM (1,p). Belnur,r'r I(D Arg
paBgbrx AJrr{r{ BorrH rni 6pau, ua [15]. Heo6xoguruo rax]I{e 6u;ro oupe4eJrllrb
$olrusecTBo cBera, paccel,IBaeMolo B crlel(rporpar[e (1"). ,(,na Erolo rroflepex
qe.lu 6rrna npl4l1neena yaI(a.fl Eetrpoaparlllafl IIoJIocHa lr {ororpa{I4poBarlofl
crre6rp Conuqa c aHcIIoBI{I{I4.trMLI 6 u \5 cen. Peayntrarr,r trpIIBeAeHbI Ha Qur. .l}
., s cion6qe 7 ra6r. 1. Be;ruquna i0 : h -l- i" Aaercr a cror6qe B ra6u. 1.
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+'r IIo gpyroii rrJracrurrHe.

Vser earabrBanl{tr, cBtraarruoro c Apo}r{anrreM [Bo6pa]r{enr.rrr, pacce.flEueM E.
BMyJrrrcrrr{ rr r. rr, trporlsBoAr{Jrc.rr MeroAoM, rrpeAJro}r{eEEbrM BauAepconr [121.
B. E. Cteuauon [{3] [pIdMeIrI4Jr eror MeroA AJrfl orrpeAeJrer{r.r.E Berr4srHr,r BaMr,r-
Bar{rrfl B rleHrpe rrrrreH c yqeroM sopnmr sorouerplruecHoro paBpesa tr.flrHa rr tro-
nyreHrr. On c4e;ra.n aro AJrfi HecxoJrbr{r{x HoHnperrrbrx cilyqaeB. flpu Sorouer-
pnqecxoM rrccJreAoBantrrr or{aBaJrocb, qro y Hac Soprr.ra Soromerpzuecnoro.

I pncc / L @on ,2;

/0

'2

.0
' ,1000 5 000 6',00 0 iL. A

@lm. 5. tr{Hr:encr.rsnoc?B cBera, pacceaur{oro r cnexrporpa([re,
B SaDIICI{MOCTII OT AJII,IELI BOJIEIil

Toqftu r,r HpecrlrHr,r - o[peAeJreHr.rE no AB.ytr pa3JrnqflLrM {ororpa{r.ranr

pa3pesa rrrrrHa Apyraa. tr'Ieuepeulra [por.r3BoAr4Jrr4cr, tro trJracrrluxe N9 3563
B o6racrr.r crrexrpa 6710 A (Sr". 6). CuexrporpaS c pemerHofi Aaer ctrenrp
BETCOHOTO KaqeCTBa, I{ B O6ila0rw 6710 A pacceauubrft cBer AoBonbEo cJra6.
B namenr cryqae Mo)nuo cql4Tar6, qro B [oJryrenl{ IauTerrctrBnocrr, JrI{HefiEo rla-
Aaer no HarIpaBJIeIrzIo K fApy rr.ErHa' a I{a rpatrI{qe flApa cHaqnoM IIaAaer Ao"

Ta 6nrrrla t (npogonmenue)

d,S

a; nt



iSEaqeHEJ{, OApIEaI(OBOIO AJIfI Bcero flApa. AJIfI 9TOIO CfiyIIafi I{ IIptrBeAeHLI BCO

pacqerr,r. iv},r onpe4eJrfrJrrr r(oJrtlqecTBo pacce.EHIIoIo cBeTa? 6BrISaHEOIO C Ba-

MbIBaHI{eM, AJIfI paSHLIX TOqeR gApa flflTl{a, tr{ BLIqUCJIflJIIIt CITOJILHO pacce-

flHHoro cBera llonaAaer B q,eJlb Ml4ltpO{orolretpa trpu {oroMerprrpoBaHlrlr

J- II:rdnionaeMoe pactrpe)IeJrerrrre ,lpHocrrl; 2- BLl.rucreHHLIii xoE pacceErrrlolo cBcra; 3- I'IcrrIIIEoe

pacl1pcAeJrelllle flpltocrll B nflTHe (roMauafi nunltq)l

I)accToflrrtrE oT ocu a6cq[cc Eo Toqel{, o6oarlaqenltltx HpecTIIHar{II, CoOTBeTCTDyIOT paCCTO.EHI{IO }IC}fiEy

l(pI{BbIMlr I tr 2. J\cileililn no oclr a6cqucc }ralleceHbr uepea 1,905 10-a 116

c[enrpa rrrrHa c aaAaEHofi Bblcoroit qeJII4. Couracso [14] SyuHqlra 3a-

i\,{blBafrafl uMeeT Br4A

(e)

r{ HoJIUqeCTBO paCCe.flHIrOrO CBera,
fiart

Ii, (r) :; (yo l- zir') [1

.AC 

L

CBflSaHHOIO C 3aI{LIBaIII{e}Ir OlpeAeJItIeTOtI

tD (a) :
ut2

2 (' -= _

---\e " dt
vz"i)

TAI( I{ABbIBAEI{A'I
rlrqllH Br,r/{Ho LIB {ur.

- $) 0/'2or)) I -!!:, "", (10)

(1 1)

TOCTOflIIHA,S SAMDItsAHIIfl . 06OAUA'ICIITIE OCTAJILHbIX BE.

7, ua Horoporl noHaBaHo npeAtroJlal'aeMoe L{crI'IHIroe

or9aJo

(Dr.rr. 6. Ootolretpruecxuii paapea trtrrrra B o6,lactlr 6710 A

J- II:rdnionaeMOe pactrpe)IeJIeIIIIe ,lpHocTrl; 2- BLl.IucIeHHLIii xoE paCCeEIIrIOlo CBcTa;



paclpeAeJreHr{e r.rHrerrcr.rBHocrrr rla Hparo co"unqa (ra rpani.rqe nnrna). Beilir.-
qr.lHy 4 r{br orrpeAeJr.sJrr{ rro y[o]rlrHaBmrrMcfl y]rie c[orouerpltuecxuM paspesaMi
Hpa.rr corHeqHoro Ar{cKa rro cuoco6y, olrrcaHrror{y r [J.3], fipuqer{ iJlrrr

np a,n Co;rnqa BerurJr.rua troreMrrenr,rrr
H Hparo 11 .flpnocrr, Ar.rcHa Ha r{parc,
ranlr{e 6panlrcr,Ha}rr{ rra [13]. Tanne
rrSMepeHl{fl lrpoAeJraHr,r Ha}rr,r tr AJrr|
Apyrflx AJrHH BOJrrr ro ctrer{rpaM,.
cH.flTrrM c BrtreJre. Sna.Ienun BeJrr{-

'l;,eubt a npr{BeAeur,r n cron6qe 1I
ra6r. 1. Ha Snr. 6 uanecenn xpu-
sbre na6rroAaer{oro pacilpeAeJrerrr{.s,
.flpnocrrr (xpunaa -1,1 lr xpunafl pac.
ceflHnoro cnera (xplraan 2), Bbrsr.rc-
Jrel{I{afl HaMII B IIIIeArrOJIOHieEr{r,I,
IITO I{CTUHHOe paclpeAeJreHrre flpr(o-
crrr Aaerc.fl nouauort nr.rnrreii 3.
Paccro.snue rvrerr{Ay I{pr.rBrir}rr.r 1 v. 2
,qJrrr paSJrrlqHr,rx ToqeH rr.flTHa paBEo"
paccro.flrrr{rc or ocr.r a6cqucc Ito ro-

(Dr.rr, 7. Xo4 r,rirtercr'rrJHocrrr Ha rtpalo Ar,rcfia uett, o6o3naseHHl{x na {ur. 6 xpec-
co;ilrqa. c -. RoopAlrrrara Toqr{r.r, AJrfi rioro- TtrKaMIlt. }tpecurxlr AoBoJItEo xopo-pofi onpegerrrercrr paccearnr,ri,r cner, yo - mo JIoE{arc., ou orirra J, .rro n'o4_
lrIrTeHCrrBr{OCTr. Ha Kparo coJrrreqroro Ar,rcRa
(unura). flpc4uo.naraercrr, q16 r,rgrerrcrlBrrocrr- TBep?fiAaeT IIaltre IIpeAtroJroH{eHII0.'
pacrer Jrr,rrreufio rro Baftorry yo f nz f , r4e Paccro.sulre Me]r{Ay KpI{Bt;IMrr 7 v 2
f, - paccro.tulre or Rpafi ilo rrafipaB.rreurrro coorBercrByer lb,Z% flp1ocrr{ co-

}IryrpL AI'Icna ce,r{nefi HeBogrlryr{eHuoii {oroc{epr,r.
3Ta" Bcnu.rnua I{ rrprrHflTa rraMrr Ba

I{crrr}ruyro .spxocrb rr.flrHa s o6.lracrrl 6710 A. B ra6n. I nplrne4eurJ ,qaHHr,re.
c yrreror,r pacce.rrlrr{rr B crrexrporpa{e c DtrreJre, a xpr,rBafl 2 ua {nr. 6 uo-
crpoeHa 6ea yuera arolo pacceaHrr.fl, rax HaH rrJracrr{Hna N9 3563 currra r{a.
crrer{rporparpe c peurernorl.

Anarorr,rsnoe rocrpoenr{e BrrrloJrHCHo AJrfl ncex dtorouerpr.rqecnux paape-
BoB, cAeJraHHrrrx rro rrJracrr.rnxal{ Nb Nlg 3571-3573. Tan Hax n 4arr,ncrlmerr
upra o6pa6orr{e cner{rpa r,rcrroJrr,Botsana rr{eJrb unxpo$oronrerpa MO-2 rro Btrr-
COT0 l'IeHLIUafI' qCM paBMepbI IIflTHa, TO AJITI OqeHI(I{ ItOilI,ISeCTBa p&CCe.EuI{oIO,
cBera, noropr,rri 6y4er uouaAarrr B uleJrbMr{npodroronnerpa, Mbr AeJraJrrr rpar[n-
qecnoe r{r.rrerp}rpoBaHrre BAoJrr, I{JrrrHbr S (cu. {lrr. 6), coorBercrByrotr{ert Br,r-
corc rx,eJrI,I Mq)-2. Peayrr,ratr,I TaHoro rrHTerpr,rpoBaHr{a rrprrBeAeHr,r B cron6rle
12 ta6n. {, a r cror6qe 13 eroli ra6.nlrqrr AaH6r BHarre}rrrrr r{HretrcrlBtrocrr4 cBe-
Ta, r,IcryqeuHoro rrflrHor{ B AoJr.rrx r,rHreHor,rBrrocrr{ nprrJrerarorqert $oroc{eprr.
I{clpaBJIeHHbIe Ba pacceflHrre, B uocne4nelr cron6qe rpr{BeAer{br BuaqeHr{.a o,
paBl{oro oTlrorircHr4lo I,IHTeHcI,IB}rocTr4 pacceflHHolo cBeTa H I{HTeFI0I{BHO0TII
uailyqeHlr.fl rrflrr{a, I4crl]aBJreH}roi,i aa paccenuur,ri.i cser. tr{a ra6.n.1 ur.rl(Ho, rrrG
B HaItreM cryqae pacceRlrr.mrrl oBCT D 6orr,meii crerreHr,r olepeAeJrrrerctr pacce-
flHr{eu n cuexrporpadre.

flpr.r uccne;loBanur{ paccerrHr{oro cBera Mero,r(oM lonap4a [14] uauepnror
onBIrBaJleuruylo urrpr,rHy rlrnufi, noropbrx rre IIoJrlnHo 6r,rrr, s crrer(rpe coJrr{eq-
Hbrx lrfrTerr, a r,rx flpr,rcyTcTBr,re IIeJIET(oM oTrIocr4Tcfl 3a cqeT pacce.frrrHoro cBeTa

{oroc{eprr, rrorraBrrrelo na r,rao6parxeur,re [.rrrrra, lonap4 r,rcrroJrb3oBaJr /lBe
raHLIe Jrr.{Hr{rr: 6369,479 r{ 6432,690 A. Msr ucno,;rr,aoBaJrr{ rax}r{e Jr[rrrra
6238,396; 5402,782; 4965,176 n 4161,801 A. B ra6.n. 2 upr.rnc4eua coorBor-
crByroqarr Br;rrrr4cxa lra [7].

Ecrr,r, Har{ !t paHr,[re, o6oeuaunrr, uepea o : l!'*- 
- orHorneur{e r{Hrerr-

'lrrtt'Ha
CLIBI{OCTI4 paCCcfIHHoro CBeTa H I/II{TeHCIIBHOCTI{ fIflTHa, uepe3 trytpr Wo n IAU
o6oauaslarb coorBercrBer{Ho ar(BrrBaJreHTrryrc rxrrpuuy nenoropoil nuuuu a {o-
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I

I

I

I

I

tlo
I

I



TOC{epe, Ha6nroAaeMoe ee SHaqeHIre B crreHTpe IIgTHa I{ ee IrcTtrIItryrc afiBIIBa-

neHrrlyrc mtrpuEy D clleKrpe trffrHa, ro

Wn: W,, (l I a) - aWa. (12)

Ta6.rrnqa 2

flpuuRro, rrro crrenrp rrolryrclrlr rarofi lne, HaH I{ cilexrp Soroc{eprr, ToJI},Ho

Eecl(oJrbxo ocna6lerr, TaK rITo pacceRuur,rfi cBeT oT noJlyTefrra lro CIeHT-
panbr{OMy cocraBy He oTluqaerorl or pacceflHnolo cneta {oroC{epr,r. 3ro

t,
OTo'fi,[ecrBae- l--_--Erre I I

I r',r,, I nn'ruo

14,,
* -- wq-w,

Pcay.rrrramr lrauepenufi I,r BblqrlcJreulrii seilusuHrr G B SaBI{cI{MocrlI or AJrI{-
rrlr BoJrHbr rrpr{BeAeHbr n ta6n. 3,

Ta6rlIqa 3

3r(Br,rBaJreHTHO TOMy, nOTOpOe qITCTO MareMaruqecHl{ BBoA}rr

AJrfl Eer(OTopori JIUHI{u I'rCTI{IlHarr SnBrrBaJreIrTHag ItrUpI{Ha B

Wn:0, to!
(13)

IlracrrHlia J\1 3572 Ilnacrr.rrrrra J$ 3573

oJsr
0,61i.
0,835
0,623

Oqeulrlr Oulr6xy, CBIIBaHIIyT c upene6pe)nenllcu I7,,, ItoTopafl I{a CaNI0NI

AeJre rie paBga nynxt (nH:renCr,rnnoctJorr,rx nnrurfi B II.rIrHe paBga' gO.Poy.r,an-

Ay, -2- -3), u, ,o Myro4npc;/, cocraBJItIer BeJII'IuI{rty n (2-4) alA [15]' Dra

ouru6xa corrlaclro (12) parna
il't'': q!w;'

Oqeuna A o upllne4eHa B ra6fl' 3. ,(nn ruulrft, y r(oropblx Wo : 0'

Wn.:"VV,,11.* a).

i 3na.rcllrc 4, oilpeAeJrerrr.rbre 06or{rrr{ r{eroAal\{r{, npeAcraBJIeHLI Ira r[ur'. B.

I,la rpa{ura Br.{Arro, rrro 06a MeroAa garor 6nuerue peByilbrarLI, l{ BeJII4tIr'{tra.{

h,A

6432,7
62:18 ,1r

5402,8
4965,2
41.6L,8

F'e

Ire
Y+
Ni
Sr+

L

2
0

0

4.

IrpeAnoJro)fieHr{e
Ionap4. Ec.uu
ctreKTpe Ir.rrTHa

I1,'racrlrruta J\i 3571

IV6 lJrr, rtH

2L,73
I ,38
6,BB
8 ,70

L7 ,61

w, 
I

Aq.

0, 10

0 ,06
0,25
0,72
0, 30

62132,690

6238 ,396
5402,782
11965,176

4L6T,BOL

58,06
62, tiO
L4,81t
,), ,n
30,00

74,40
16,31

0,428
0,351

0,572
0,176
0,885
0,664
L,420

,,,,
5,56

{0,10
{1,51
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olpeAeJlrrercfl c 6oJrr,ueft ro.rHocrbro B r{pacHoii .racru crer{rpa *. FtaH r{ cJre-

AOBaJIO OIIIIIAaTL, IIIITeI{CI{BIIOCTr paCCefIIIl{Ol'o CBeTa pe3lio paCTeT n {rr<l.ne-
ToByIo aracrr, cuel{r:pa. floaroMy rrprr orrpeAeJrerrrrr{ coAepxiarrrrrr aJrer\{eHroB
66ur,ura.s rosnocrb rroflyqaerc.E AJrrr rr,rnur,l, pacrroJrolr{eHHbrx B npacuofi

u'Ipocc/Inmno
qacru c[exrpa. Tax, HanplrMep,
trprl oIIpeAeJleFrr[r coAep]HaErrfl Jrr{-
Tua yrreT pacceflHHoro cBeTa Mo)fie?
BHECTI4 B SHAqEHII,fl 3I(BIIBAJIEHTHbIX
urrpr,rE orun6Hy, BaBeAoMo Mer{brtryro
20%.

Ocuossorl BLTBoA ue Slrr. B ranos:
Aaxre B rex cJryqaflx, norAa c > 1,
T. e. pacceaurrrrrt cner r{rrrerlcrrBuee
usJlyqeHu.fl caMoro r.sTr{a, peAynqr{fl 3a
pacceauur,rfi cBeT BoSMolxlra, II IroJry-
qeHHbIe BEarIeHI,Ifl SI{BI,IBaJIeHTIILIX [II,I-
pl.{H Jrr.lnrrr'r coAcpx{ar ouu6xy tre 6oree
5096 upu t > 4000 A.

Mu ne yqr,rrbrBarr.r pacce.rrHrl.rr cBera
caMoro ll.srua, noropr,rrt TaKE{e BaM},I-
BaeT JMHTIII B C[eHTpe ILflTrIa.

B ra6n. 4 upuee4eua rrrrretrcr{BHocrr,
u3JlyqeHufl [flTrra B pasilurrEbrx AJrrr-
I{ax BOJIH, BLIpa}fieHlIafl rrepeB IIHT0II-
cr{BHocrb uBflyrreHu.fl coce4uefi HeBoBMy-
qeuuoii {oroc{eplr lr n apelcnz.cerc.
. cn .cmep. tr4a.nyueur,re {orocSeprr B

a6corrorurrx eArrrr[qax rr rlorer\{rreur.rg
K Hparc BB-flrbr HaMlr rra [16]. I4uren-
cr{BI{ocTL r{3flyqeHl,Ifl lrtrTrla B SaBrI-

. @ur. g. Sasucur{octs BeJInrMHr_r d,
o1 AJITTTIEI BOJISII

Itpecrranr.r- gnaqeHu.E, [oilyqeEur,Ie MeroAoM
HpaT-BaEAepca-CTeuaHoBa, HpylnHr4 - MeroAoM

foBapEa
0I4MOCTT{ OT AJIr{Ebr BOJTHbI trpr.IBeAeEa

Ha *r.rr. 9. Tarrr xte trprrBe4eEa r(prrBa.rr uailyqenllfi a6conrorso qepnoro
reJra [pr( reMrreparype 4500'K. Sua.reurs qeeronoft reMneparypbr rr.Er-
Ea, otrpeAeJleEHr,Ie tro elo EBJIyqeEuIo B paBHbrx AJrI,rHax BoJIIl, Tafi?ne AaHbI
n ra6n. 4.

Ta6nrqa 4

6710
5832
5000

4855
45t0
11000

3726

IolIq

0,152
o, 133

0,107
0, 105

0 ,069
0 ,057
0, 050

3,62
3,64
3,40
,l , ozt

2,26
1 ,83
1,43

4469
4441

4545
4560
44,14

44:11.

21l,iD

Tcp :4470"

Cpe4uaa rerrreparypa rrflrrra T : 1t470" K (0 : 1,13).

* Onpe4eneu[e c[ or(aaaJrocL BecrMa rpy4oeMruM u norpe6onano oqerrb 6our,mofi trqa-
reJrBEocrrr. Ora pa6ota Bo Bropyro pyry 6rrra trpoBeAeEa A, B. CtenasoBbrM, aoropouy aD-
TOp6I Bbrpa)fiaroT cBoro trpr{sEaTeJrbEocTb.
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Zli l r. l0t|opa/cuz cttx cr

6000 7000 1,A

@zr. 9. ?Iureucrnsocrr uBryqenfiff IIETEa B EaBIrcrIMocrI{
i OT AJIIIEbI BOJIUbI

np yxru _ ra6rnon eurzg, 
r #;Ttfi ; jT#;&e;Hbre Arrn aocourorro

4. CuexrpalbEafl .Trnftrfl JII[Ttrfl. Brrno1nr

B cneHrpe trflTEa peaoHarrcua fr rrfrrrlrfr rrurrrfi.6708 A cJrrrrIIHoM cr'rJIBEa AJI-ff

ro"o, 
"roOui 

Molr{Ho 6uno pa6orarb Ira trpfiMoJluuefiuoft qactu^TPgsot pocra.

onaaanocr, qro B cnefirpe rrflrEa npEoyrcrByer 
"JrrrHr{fi 

6103,63 A, notopyro
Mbr orolfiAecrBtrJrr{ c nllnr,reft filrru.fr. 6103,642 A. [tporue coBtraAeEr4fi AJIITE

BoJrE eCTb eq,e ABa AOBoAa B troJIbBy TaHoIo or9)fiAecrBJlerry.s. BO-nepBEIXt trB

ra6nuq cllenTpaJrr,rrr,tx tranufi, rAe IIpr,rBeAeHbr JIIIHAU llgftrpa6nux aToMOB tr

;;;;"; i[i, t.el, BuAEo, qto s6ilu'Br rrr"ro, Li 6103,6 A uet rar(trx tnnufr'
noropura *o"r, 6rr ee 6neu,qupoBarb. Bo-rroprrx, EeCJIoTI(HbIft troAgqer rror(a-

SbIBaeT, qTo suoJlo trol,JloqarcIII,Ix aToMoB IInTIilfr B tr.ffTEe Ea ypoBEe 2P'
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rDrrr. 10. V.racrox crrelirpa corHoqHoro-firrrtra rr cucnrpc Hclosl\tyl\0llltoii tloroc{epsI
B ooJrauru 6lUJ A

Ill1pnxonaq rullllfl - rleBOBMyqeIIEafl $orocrfcpa ua TOM ]He p' qTo lI nflTllo' CIIJIOUIIIaI - c]leA]Iee [nfi
rrErrra no qeTbrpeM.pa3peaaM (nnaiuurHlrJ\t 3571 rl 3572), trITprlx-rlyrlltrllpltan-$oTocQepa no N{uHIIaopTy
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ucxoAuoM Arrfi. .ntrluvr 6103 A, 6yger uournlramuu ]fie, Kar( r na yponne 2,9
(ucxognou nrrfi rr4g4r( 6708 A) B EeBoBMyqeuuofi Soroc{epe. Itan nuguo ua
,{aJIbEeIImerO, . CZI:JLI,I OCIITJIJL8TOpOB [JI.E BTtrX JItrEtrU paBJII{qaIOTC.E MaJIO, U,
oileAoBareJrbHo, Mo?r(Ho olr(rAarb, qro iltrutrfl 6103,6 A r cuexrpe rr.firets 6y4er
uMerr- ar(BlrBaJreuTuyro mrlpuuy B Eecnonbro MtrJrJrr(aurcrpervr [191.

Cura ocqu,iurflropoB Bbrqucrflilaor uo ra6nuqau Eefirca u AarrraapR [20],
roropr,re Arff qerorrubrx"MeraJrJroB Aaror xoporrtre peayJrbrarn. flonyueuo, qro
AJIfi JrIIHrrq lli I 6103,6 A f: 0,645, tr rl1, KaH g : 6, ro gt : 3,87. flpo{rur
ilvr.un 6103,6 A npure4eu na ftur. 10. Tau E(e trpuBeAeua r(puBafi AJrE EeBoB-
Myqeuroro ctrenrpa {oroc$eprr rro EamuM otrpeAeJre^Hu.ffM E tro Vrpexrorouy
arJracy"[21 ]. OrsusaileErua.E mrrpuua ltnnav- 6103,6 A n crerrpe urrna paBFa
3,3 u,A, tro trocJre r,rcflpaBJreuurr Ba paccesssrrft cser corJraouo ypaBueuuxr
(15) cocrarnaer 4,6-F2,5n A.

Cpannenue AByx MeroAoB orrpe[eflerrufl paccesHrroro cBera B crrenTpax
tr.Eren trpr,rBoAr,rr rrac a BBrBoAy, qro MeroA, rrpeAJro)fieumlft loaapgolr, 6oree
y4o6en, u6o anasureJrbrro Meree rpyAoeMor{, ne rpe6ym ctrequaJrbnoro {oro-
rpa$uporanr{fl Kpafl Coruqa n Aaer Ee Menee rraAerrubre peayJrr,rarbr. flpz uc-
troJIbBoBaEI[tr aroro MeroAa troJreBIIo [puMerrr,rrb KaI( MoE(Eo 6onrme nunmft,
r(oropbre ecrb B cfler(Tpe froroc{eprr rr orcyrcrByror B crrer(rpe tr.firua. Mu uc-
troJlbaoBaJrrr ustr nrauufi, Ho aro qtrcJlo, rtouequo, MorfiHo yBer[qurb.
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PACTIPEAEJIBHI4E ATOMOB BOIOPOAA
IIO BOsE)/)I{AEHI{bIM yPOBHflX{

B MOIIIHOM I4MIIyJIbCHOM PA3Pfl[E

A, If , Ba6uu, A, I[, flctcerc,a, L L CuOopo6, IL B' Cmewenxo

I4alrepena o6r,elruan cBerrrMocrb n 6a.nrneponcfiax JrrIlrIl.Ex BllconoreMrleliarypuoli
O6traCrn UOrqrrOrO LIMIIyJILCIIOIO pa3pfiAa R IrOAopOAe ts MOMeIIT MaI{CI'IMaJILIOIO C]I{aTlIfl;

fioryqegr,r HaceJrerrgocrr.t 3-7 yponnert BoAopo1a. flo nntertcllulocrrl rrelpepblBrroro cre}tT-
pa paap.sAa orlpeAenella aJieftiforrrarr xorrrleutpaqufl ne : 2,4'4'077 cars'' 'Pdcc.iurar,ir'rrcno npoqeccol, npr,rBoAflrqr{x R BaceJrelrl4ro pagfiflqrr,rx yponueii no-

AopoAa Ir orrpeAeJrflroqr{x cocrosglle troHrr3aqr,rn trJIaBMbI. floxaaano, rrro ocgotsEyro poJlh

B Drux npoqeccax rlrpaer a.re xrporrrtrrii yAap flepBol'o r'r Broporo poAa.

THE DISTRIBUTION OF HYDROGEN ATOMS AT EXCITATION LEVEl-S
IN A STRONG IMPULSIVE DISCI-IARGE,by A. N.llabin, A. IUI . Paseka,.G' G' Si-
diriu ind N . V . Steshenko.-The volume luminbsity in the Balmer lines of a high- bemp-e-

rature iesion of a st rons impulsive dischargc in Irytlrogen has been mcasured al' Lhe

-o*."r,-3i *orin1rl comp"ossirin. The populaL"ion oI ihe 5-7 lrydrogen levels is deler-
mined. Tlre elcc(ron con6cniiation, n"':'2,4'10r? cm-s' is fountl from Lhe inLensity of

the continuous spectrum of the discharge."-- 
tG;;;b"rt} p.o..m.r leading to"population of different hydrogr:n. Ie.vels and dc-

termining llre stabe 6I ionization oi"plasma is computcrl. lL is slroun Llrat Lhe mflirr role
is playedby elccbronic impacts of tlie first and second kind.

B [1] uccte4oBaHbr MexaHrrsMr,r pacrrlupenrr.E r(pbrJrr,eB 6anr,ueponcrux
ilvnrtft caMocr11aro1o IIIHypa B M9II{HSM I{MIIyJI6CHSM pa3pflAe B Bo[opoAe.
Itonrypu Jrr4Hr4ii Ho 

- 
H., llayuenubre B [t], trcuolsBoBaHbr HaMr{ AJIfl orlpe-

AeJregr{f o6reusofi cBerr4Mocrr,r raaa B yxaaaHrrlrx JII,rHr{flx B MoMe}rr Ma(cr{-
MaJIbIIOTO C)I(aTII.fl [JIa3Mr,r I4 BLTqI4CJIeHI{fl Ha ocIIoBaHIIII ETIIX AaHHbIX pacllpe-

AeJIeITII.E aroMoB BoAopoAa 11o Bg36yE(AeIIHLIM ypoBI{.rIM. ,(na aroli qelu nrr6-
paHbl cnel(Tpor.palvlMbl, CIIflTLIe np_LI Ha6JIIoAeHIII{ [epIIeHAIIKyJIfpHo OCU paa-

p.EAa sepe3 IIeHTpaJILHOe 6HI{O 6auHu 11p14 HaTIaJIL]IOM AaBJISHI'II'I BOAOpOAa

B 6aHKe 0,7 tvt,nt, pr. cr.
Cnenrporpauilrr, ycnonl{.g cGeMI(I{ lr o6pa6orxlI l(oropblx tloApo6Ho. on[-

cag6r B [1], uoaaonrrJrrr rloJryqr{Tb oruocr.{TeJrblrble Lr}IreHcl{Blrocrr{ JTI4HI{I{ pa3-

pflAa lorH B eAI,IHI{qax r{HTerrcl{BHocru Ho. Aanur,re, ycpeAHeIrHLIe 11o qerlrpert

CrrexrporpaMMaM, OoAepmaTg.fl B Ta6[. 1. ,{,na npuneAeHll.fl I'lx B a6COilIoT-

Hylo cllcreMy eAIIHI{q [pI4MeHeH cJIeAyIoqI4fi MeroA. C uolroulrro orAeJIbIIoIo

o6texrrasa {ororpaSupoBaJlocb u3o6pa)fieHue paap.flAa qepeB ro }I{e oHHo I'I fi

TOI{ }I{e CaMOM HaIIpaBJIeHI{I{, HaI( II [pI4 C6eMI(e cIIeHTpa; AOCTaTOqHO ysKI{M.

cBerosr,rJrbrpolrl nn4eneHo uaIyqeulae R JIIIHI{I{ Hn. C srol1^HaMepoll Ha ry,fie
rracr;H11y'{otorpatplrpoBaJro;L ConHqe c sr(cro3r.ruraeir 3.10-6 cerc (r'epeq
n;racrurnoft yCtanan,nuBaJIcrI Bpalqarctql4ii6fl /trI{cH c y3ItoIt paAI'IaIIbuoiI
rrloJrr,rc r4 sarBop, o'tI{pbIBalpqr4r,ictl Ha BpeMfl 9AHOTO O6OpOta 4ucxa)' Pacnpe-

AeJIeFrI,Ie EHepltll14 B cnel{Tpe Connqa, a Tan}fie Bce yCIIoBI'{.4 ClreMHI{ IIBBOOTHLI'

qro AaIO B6BMS)I1HOCTU ,Uiim SOJIHyIO 3Heprllrc, Ll3[yqeHHyrc B JTIIHI{I{ HB

teu o6,reuOM ITJIaBMsI, I(oToptIIi 1rpoCI{aTpI,IBaeTgf ItepeB oI{HO AI'IaMeTpOM

17*



Ta6rrttrra I

FI,

I

7t18, -- 
,;

cct;. t,1r"

[t[acclcnnoctl,, t'.rl-3

22

9,:1. I0{)

ri.3 - Q,i3. IQla

7,8

3,3.10n

rr'a-{,Q'11P4

1 ,3. 10e

ns -'L ,2' '1014

1,0

4,2.l1s

/16-=0,96.1014

0'zt8

2,0.10.*

/z?.:0,96'1014

60 atn (uneuuo Dro uaryqeHr,re paaptrAa I,I roIraAaJIo B crrenTporpa+ rrpr,r cGeM-
fie cner(rpoB, raH ltar( IIpoexrrrpyrcqeri orrrI{HI{ [epeA rr{eJrbro c[eHrporpa{a He
6uro [1]).

flpu creune paapflAa {oronauepoit lrsr 4orxHbr noryqr4r6 r,rao6parfigrr}re
uEypa B oKrre 6aunr.r, ecJIII 3a Bce BpeMfl paBptIAa ocHoBHafl Dlrepru.s r.rSJry-
qaeTcrl Br,rcor(oTeMrrepaTyprrbrM lxr{ypoM. o6uano MHorosr4creHHr,re cBeMHrr
loHaBr,rBalor, rrTo ilrHyp [paHTr,rqecHr,r He Br,rAeJr.flerctr ]Ia soue roro cBeqeHr4.fl,
r(oTopoe [por4cxoArrT s 6o,[EruoM o66eMe 6auHu y}I{e flocJre {aer,r lrancrrMaJrb-
uoro clr(aTprfl. Hac lrie r{HTepecyeT rrMeHr{o aHcproorAaqa B 6aflr,},repoBcrurx
flprHlrflx rorrbr(o c]r{aroii [JIa3N,IIjT. c qerr,ro orAeJreHr4.a HHrepecyrcqerl nac

hl

Z,J yx*t7;t
,l

@r,rr. 1, Bpeueuuar paaBeprr(a cBeqeur,r.E paBpflAa B noAopoAe B Jrr{Er{rr HB

Humulrri cErrMor( cAeJIaH c ocra6[eH[eM s 77 pas

qacrr,r sHeprr{u lIsiryqeEr{.fl c)r(aroro mEypa or Eailaraloqeroc.fi <<{ona> [poI{B-
BoArrJrocb Sororpa$upoBarrue pa3pflAa c BpeMerrEofi paareprrofi. Ha oruo
6asx[ ycraHaB;rlrBaJracB rrepfierrAr,rxyJrflprro .ocrr paapflAa qeJlb rtrI,rpr{Hofl
1,5 nn, rao6pilfieur4e qeJrtr trpoer(TtrpoBaJrocb Ha Sororrileul(y, IraMoraHHyIo
ua 6apa6an. Ocr Bpau{eurrfi 6apa6ana pacrroJlo}fiena rrapaJIJIeJIbIro qeilu.
Cropocrr ABuTxlerrvrfi rrJreHr(rrr Bo BpeM.fl creMfirr paBrra 40 nf cen. ?falyvenue n

uHTepecyroqrrx IIac JrrrHu.flx (curuarucr H" r,r HB) BErAeJr.flJIocB c tIoMoIrIbI0
cBero{uilr,TpoB. CEuMnu oAeJranrr c rrecnoJrbr(uMrl HefiTpaJrbubrMr{ Slrnrrpaur,r
Anrr pacrnr4peHprfl AuanaBorra perrrcrptrpyeMoft flpr(ocrrl. Ha Srr. I upnne4enrr
cxtrMru,r paBpgAa B.trsJryrreEr(n Hp, BbrfroJrr{eHrrbre o pasrroft creneurro ocJla6-
JreHnfi lrrrreEclrBHocrra. Ha cEuMr(ax, rAe HaqaJIbHaE cTaAIrfl paBp.sAa Ire trepe-
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Aeplr{aHa, xopolxo BLTAIIO UBO6paH{eHI'.{e c}r{arol'o lrrHypa' [uaMerp ero paBeE

20- nn Ha ToM paCcToflEI4LI oT IIeHrpa' rAe I{HreHCI'IBHocrb uBJIyqeHIaf yMeHb-

maeTcrr BABOe, o6pa6orna cHr{Mr(oB rroHasbrBaeT, sro aHepIllfl UsJIyrIeHI4.A

clnaroro mHypa cooraBJrfer n Ho oxo.no 14% s H3 20%^or uonrroii oueprlrlr'

perr{crprlpyetrofi na cHr{Mr(ax Bo BpeMfl Bgero paBpflAa. 3ru BeJII'IqI4HbI I'IaMe-

Hflrorcfl rra Hecr(oJrbr(o npoqelrToB AJrrr pasHr,rx pa3p.fiAoB' AJIfl [aJlbHeiiu[x
BDITII{CJreHI,Iji MLI BBTIJII,I CpeAHIOIo BeJIUIII{Hy U CqUTaJII'I, qTO DneprI4fl C}I{aTOIO

muypa CocraBJIfle'I' ts HalHAofI JII{HIII{ 77 o/n o"t roft no;1Holl aHepIuII' I{oropafl

naftResa HaMr{ Ilprl $ororpa{npoBar{r{tr{ pasprrAa 6es nperr,teuHoll pasBeprKl{.

tr4nrepnan BpeMeHr4, B reqeHrle HoToporo nporrcxoArlr ,IHreHCr{BHOe lr3;ryqegue

cx(aToro rxHypa, rpy6o Molr{Ho oqer{r{rr, rro oHrdM6ar\{1 IIOJI}{OHTILIM C BpaIqaIO-

trIr4Mcfl 6apa6irrou, oHo ogaBa.rrocb paBlIr,INr - 5 n,ncc*. EoJree roqHo BpeMt'

tlrr,rr. 2. Octltt,tr.nolpaltllat 1'oIta palJl)flAa (elepxy) Il cBcrretlI'r,l

BoAopoAa u .Ilrrrurl{ Ho (nrrtlaY)

cBeqegr{rl HafiAeHo {otoalextpnsecruM MeroAoM. tr4ao6pa;xeuue ilIa1yrw Hp

B {o1aflbHofi u,nocHoct}I HaMepLI c[el(rpolpa{a upoexrr'rpoBaJlocb Ha Soroxa-
roA (ppy, ycIIJIeHHLIft {otorox rroAaBaflc.n Ha uJIacrI{HbI ocql{JlJlorpa{a. Ha

6ur. 2 ror(a3aHa ocql{JIJIOIpaMMa ro6a Bo BpeM.fl pa3pflAa II oAHoBpeMeHHa.s

durr"u flpl(ocrr4 HB. Ha oCHOBaHI4II TaI(I{x sanlIceii HafiAeHo' rlro BpeMtI cBe-

qeur4fl clr{aToro urHypa cocraBJrfleT - 3'10-6 ceh' yrrhTttBafl DTy rlpoAoJr}r{I{-

TeJIbHocTr, CBeseH11n tr{ aua.fl, qTo IIpI{ HaIrIIrx KaJIu6poBosHblx clbcMHax rlepeB

or(Ho 6aHr(r{ rrpocMarpr{Baercrr yqacrox rxHypa lprrrHoii 7 ,5,9n, ,illlaMerp l]raypa
2 cru, aafrAaua o6terntrafl cBerl4Moclrr, 4ne fape'caf3'cen*l] B Ha]I{AoI? I13 pac-

"rorparrrroi* 
6arr,ueponcnrrx Jrr{Hr{it. ,[,aunue [pr4BeAeHbr B^ra6[. L B eroii

xre ra6nnqe [pLIBeAe]MI HaCeJIeHHoCTI,I ypoBl.Ieii h _ nz [c,ro-31 n cx(aroM InHy-

pe, uoryqegHbre Ha ocHoBaHLII{ flpltocrefi lIu*ttfi,. rlpu er,ruucJreHl{I{ HaceJIeH-

EocTr{ TpeT1,ero ypoBu.rr rrpr4rrrJrocb B cB.rIalI c 6orsruoji IIJIoTI{ocrblo rrBJlyqe-

HI4fl yqIITLIBaTL He TOJIrKO CIIOHTaHHLIe, HO tr{ Bl'IHy}I{AeHI-IbIe IIepexoAH 3-2
iloA AeiicTBueM co6crBeHHolo uaflyqeHl{.fi. OHI{ oKal}aJII4cL r1pllMepgo B noJlropa
pa3a 6oJree e{{eHurnuuMtrr, qeM cnoHrarrHbte rlepexoAlr'

JIpu oupe4eJrerrl{r{ sucJla u3ryqaloqux aroMoB caMorlorJlollleHl,re B JTIIII}IrrX

ne yuurunarocb. Hoadr{raqueur rourolr{eHl4fl B rtrel{rpe 
-Jrtr]Hllu Fg ^'9IuTo 

c

yqeroM AonrrJlepoBcxoro paclul{peurl rt lrt4.Hzlrt K.l(l{u) -: 
lt,6 ' l}-rs (1n'

nonnoft ,eorrepirype 2.10e epaAl B coorBercrBr{I{ c [2J).'Yuet Ixrapi{-3+{bx-
Ta, .flBJrflIolqelocfl pcHoBHLIM {axTopoM B pacmupeHIII{ JlIIHrtIl I'lJlI{, Bo BctIr(oM

CJryqae, B o6paBoBaHI{I{ ee uporflHeHHDIx KpbIJIbeB IIpI{ Ha6IIoAeHI'Iu paapflAa

rronepex IIrHypa 1.1], npllBeler K sHas[TeJrbnoMyyMeHI][reHI{ro [pr{BeAeHIIoro
nr,rrre xoes{lrqreura. ECr, tprrttu Bo BHI{MaHIIe AaHHbIe r:a6n. l,fIOI(aBLI-

Baroulrre npr4MepHo 6AI{HaHOByIO HaCeJIeHHoCrb ypoBgeft lls - 
/b7, 'to Hace-

5"0 gxrrx



JIeEHOCTb BTOpOIO ypOBHfl TaH'ifie lIOlnHO lrpr{r{-frTb npr,r6Jrr{SlrTeJrr,Ho paBIIofi
7014 ctu'g. B arou cJryqae oflrr,rqecr{arr roJrrr{a B qer{rpe Ho r ( 1. B qeurpe
;nprfifiLt H* ouruuecxaa roJrrrla AJr.rr rleuTpalrnofi qacru urHypa Molr{er He-
cr(oJrr,Ho [peBr,rmarb eAr{H}rrly. B cn.flar.I c arr{M rrpnBeAerrHaa s ra6n. I gace-
rrenuocrb nB AoJrr{rra 6r,rrr,, nepoflTrlo, yBeJII{qeHa n 2-3 paaa.

Ta6r nqa 2

,rr1,rrl rn1 r, 
l,rr1,r,

,ru1,rul rrr1,ru

0,90

I rrQ

0 ,83

Tlurepecno cpaBuurr orHocrrreJrbrrylo BaceJrerruocrb noa6ym4enubrx ypoB-
uefi oo4opoAa B paBp.EAe rr B coJrueqHr,rx Bctrbrruxax. B ra6t. 2 trprrBeAerbr or-
EomeHrrfi nalns g.r.n pfiAa BorrrrIren tro ra6nro4enlrflM [3, 41 u nns" c]ftaroro
muypa B rrMtryJrbcnoM paapfiAe. Itan BrrArro raa ra6nraqrr, BepxHue ypoBHrr Bo
Bclrbrmnax'rr B paap.s4e noa6ym4eubr rrpr,rMepHo oAr.rHafiono. Bonee Hrrar(lte
ypoBHrr B pa3p.flAe rrMeroT BEaqrlTeJrbHo Merrbrnyro orHocrrTeJrbrryro EaceJreE-
Eocrb, qeM Bo BctrElrrlr(ax, qrp yna3brBaer Ha 6onee anepruquble rrpoqeccbr,
trptrBoA.fiqlle fi BaceJrerrnro yporuefi B r,rMtryJrbcrroM pa3p.flAe, tro orrtrortreHrlro H
y_cJroBr.IflM B Tex qacT.fix Bcrn.rrtrHl(? noTopr,re lpocMaTpzBaloTcfl B JrrrHr[.Ex Hd,
HB.

flpe4crarrxer uuTepeo Bbrqr{cJrtrrb, r(ax}re [poqeccbr rrpr{BoArr B ocEoB-
EoM n Baceilenzrc r4 orrycrolrrerrzlo ypoBrreft z x rrouuaaqrrrrr BoAopoAa B paa-
pflAe. OAHaKo AJr.E [oAoqera qrrcJra trpoqeccoB s I att! norpe6yerc.fl TaH]He
EEarb aJreKrpoErryrc HoEqeErpaqrilo B mEype. Ha cleHrpax, rroJryqerrHbrx'o
muponofi qeJrrro crexrporpa{a aa trflrb paapfl4oe (naparvrerpbr paBpEAoB
Tar(r{e fire, KaK npr Sororpa$uporaunm nznufi), xopo[o BuAerr neupepr,rrrrrfi
ctrer(rp trraaMbr, srrasarrbrft TopMosubrM rraJryqeur{eM aJrexrporroB. Tlureu-
cuBnocrb EerrpepbrBuoro cnenrpa B atoM cJryqae panua [5J

-hvt

Iu : 7,7'!O-sBn+n"Z' " 
n'" / h\) \

y : lrl'lU ""n'neL q \q )

tAe n+ lr tle - r{oHrra.E r.r sJIeHTpoIIrrai.E noHr{eHTpar{r,rr{, 7u - anexrpoHEa.E

reMtreparypa, Synrqran - (#)-trotrpaBoqunfi uuoxurerrb, noropmft rpu
h\) ]aer roranurb,urusec*' y. IrsreRcus-MaJIbrx ff; uonaauBaer JlorapuSnrlluecxyro BaBrrcr{Mocm o, 

h.r."

HOCTL geUpepbIBIIOTO Ctrel(Tpa Oqerrb c,na6o SaBr/tcr{T or Tu, nogToMy Morr(HO
trpl{rrflrb Tu= 106.3a,qaua Haxo)fiAerrrrfl n+ ne cBoArrrcfi K orrpeAeJrennro /, n
a6conrornr,rx e4rrrruqax. Tlurenctrsnocrb rrenpepbrBHoro ctrerTpa paBpEAa
nB.il{epsJlacb s o6nacru 4635 A, a AJr.fl a6conroruofi xanrn6ponxr,r r{cuoJlbaoBa-
JII{cb crrefirprr Cohnqa, c{ororpaSr{poBaHHbre c reM }r(e ctrer(rporpa{ou. flo-
JIyqeHHafl rrrrrelrcrrBHocrb fiar,yqerr.fl. I cn? nnasMbr paBua ./, : 9,9.10-6
apelcnz.cen (dnt: l, d,a:1), ornyga n+ : tle:2,4.10L7 cJw-s.

flpz nauauruoM AaBJreHuw0,l il,ilr, pr. cr. n I crug naxo1vrcn7.1016 aroMos
BoAopoAa; Tar(rrrM o6paaou, B rrrHype na6nro,qaerC.E crr(arrre n 34 paaa, rrTO Ha-
xoArrrc.E B rroJruoM coorBercrBr{rr c AaEHbrMu [6 l.
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Bcnr,rrurra (clr. [3])
< (cu. [4])((
((

Paapl;1

t,f , /
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1 ,00
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0,80

2,39
0, 59

0, 79

0,74
0, 80



guc,na trpoqeccoB, npllBoAl{qlrx H BaceJreHl'Irc r{ r nycrorneH}Iro ypornerl'

oaccqr{ral{br rar( }fie,riur,'rro 6rrno c4elauo A' E' Cenepur-ru [7] nnn t"Ii::-
iur, ,"rror-en. Bce pacqerbr BbrfroJlr{e}Ibr AJr.fl pflAa aua.reH[[ SJIeHTpoHIloI{ TerI-

reparypbl (ot {,25' 105 Ao 106"K)'
^ 

Yrrc,ro noa6ymgeuuii lr uour'raaquii anexrpoHllblr{

ypaBHeHI,Lfl t8l
, ltl \'/'

Ztr, : 4nnil, \# )

L'I\e t'Li _- IIaCeJIeI{UOCTb ypoBlrfl, c ItoToporo lrpol'Icxoplrt noa6y}ItAel{ue I{JIII

r40Frl,rsaul'Itl, 2' - ortopocrb DJreItrpoHoB , ctiQ) - acpdlenrr'rnrroe ceqeHI{e '

aoa6yxr4eulr fr AJrfr AarrHolto ypoBlr.fr B saBI,ICII[1OCrI{ oT cltopocrl{ sJIeItT-

por{oB.
IIrrs ueoexo liaL- 2ucrro,ub:loBatro Dncrepr,rr\lollr&Jrt,Hoe sHarIeHI'Ie q(u), aza'

.o.1i, t9]. AJI; oc'ritJlr,rlbrx [epexoAoB ceqellra noa6yx4euufl I'I rroHI{'arII{LI

6br;[rr sr,rsl,tcJle]Ibr rlo r[oprlyna,trr, npllBeAeHHbrrI B i10]; TorIHocrr'] err4x ceqe-

glrit 4ocraroqHa Ar.fl nairror* qe.lrer,i, qTo B, alacrHocrl'I' B'rreltaer ,'I3 cpaBHeHI{g

reoirerllqecnoro u cttcilopllN{eHrarlrrlroro sHa.reulrfl q(u) grrt{ 
"-!ll}-?ff-1r-"?,;g ,;i0". 3 4aur,r arscrra noi6yx,trqerrotft, a n ta6'n. 4 '- aII{c.TIa 1'IoHIlsauIIrI B 'r ctt'"

ea I cen, puu4"rretrrrure Ha Hace,rrellHocTl; HIIE(Hefo ypoBIIII I'I AJIeItTpoHIIyIo ItoH-

TIeHTpaIII{rc B rIJIaBr{e.' .irr"rro rymeur,rrii DJreHTpoHHEri\r yAaponl tsropolo poAa Blrql'lcJroubr l'13 coor-

Horllellllfl 
2,,; gi # zi,,
.-::_ c o 

-,
tt ktt e t 1,. tL itl o

\\e lX11 - IIaCOJIOHEOCTL BepXHeIO ]pOBH'fl, (i, Q1 - CT8'.TtLCTllaIeCHI{e BeCa

Hlrlr(Hero I,I BepxHcro yponrieit, uTri-- paauocrb aHeprI'rft yponuefi' T{lrcna

ryureurui s L inl ea I cen, orHeceH,bre r( HaceJre'Hocrr{ Bepxgero ypoBgfl rr

,Jr"r.rporrnofi xouqeurpaqr{rr' npr{BeAeHbr s ra6r' 5'
gicna penonr6uuaqr,rfi na pa'Hbre ypoBHI{ BbIrIncleHbI tro ypaBIIeHlIIo

*nr r-*"-l
Z1-,, : 1,62'10-8n+n,fu r;"t'r4 L- ri (' o'" )),

r4e rz+ lr txe - KoJr[secTBo ]IOrrOB Ir AiIeHTpoHos s I cJrta, TL - HOIvIep ypoB]Ir{,

,nu noropurh upor{cxoArrr pexonr6lruaqvr.fl, Qn - crarl,crl{.recHlaft Bec ypoBrrJr'

1* - ,raptulfl-[oHr.rsallru c yponufl n. PeByI],TaTLI nr,r.IucneHufi [pIlBeAeIIbI

s ra6r. 6. fita [epexoAoB Ile)I(Ay BT6pLI]\I u 6onee B6ICOHI'IMI{ ypoBH.t{MII Mo}ItHO

BbIrIr{cJIl4Tb aIIIcJIa rlpoqeccoB, cB.gBaHHLrx c roa6ym4eurreM aToMou pa,qllaqnefi

r,r Br,rHy)fiAeHHbrM uBryqegr{eM. fl,nornocrt u3ryqeH1rg P, AJIfl ATLIX trepexoAoB

uaiiAena rrB r,rHTeHCrrBrlOCrrr nunuft. rlucna [poqeccoB, oTIleCeHHbIx I(

HaceJreHHocrr{ ypoBH-fI' c Itoropolo, nporrc^-foArrr llepexoA, rlprlBeAeHbr B

TA6il. 7, taon Xt-"-4arLI SHasegufl p, lepelcnsl, I{CTIOJILSSBaIIH5IS 11p14 BbIquC-

JIEIII{flX.
Suaa 1u I4 HaceJler{HocTb ypoBHeit uB SRC1gpI{MSHTaJI},HLIX [aHHhIx' M6]I(EO

corrocraBlrTl pOJIL paSiluqHblx llpoqeccoB B BaceJIeHI{I{ II OlycToItreHI{II ypoB-

Eeii B [ila3ue-. O4naxo na6;uo4elrun 6annueponcxllx lraRllft rre Aaror BoBMo]r(-

Hocrr4 orrpeAeillIrb I{aCeJIeIIHoCrb IIepBo1o I{ Broporo ypoBlIefi no4opo4a' Ha-
CeJrerruogrb ypOnueit tus - 7b7, KaI( [ol(a3blsaer ra6n. 1, upanrrauegnll oAI4Ea-

fioBa. OcHonnyrc ponr, B paclpeAeJrel{I4l4 aroMoB no ypoBH'flM' KaH yBr4ArlM

Hrr)fie, r,rrpaeT AJIeI(TpoIlHLIfi ylap. PaCupe4eneglle SJISI(TpSIIOB trO CKOpOCTflM

Ta(oBo, qro MaNCr4MyM COOTBeTCTByeT 6oree sbrcoHr.rM SHepfIIflM' IIeM paB-

Hocrr agep1ufi uex4y ypoBIIsMII 7 n 2. B cBfBII c erI4M HaCeJIeIIHocTb IIepBOfO

rr
7r), ui

qr (u) u|e

yAapoM BbrqucJIeHO u3

1nD2

zti'L -r^., UU,
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Ta6,nnr(a 7

Boa6yixgcnlrc r{BJryqeur,reM: z zk : nzp kzB ztt

P42

0 ,911. [0-12 I , 8. t6-ts 0, 58 . 1.o-rs I ,6. 10-14 0,74.l}-tq

I4 BToporo ypoauefi He MoE{eT cI{JIr,Ho oTJrr4qaTbcr{ or HaceJreHHocTefi Apyrr{x
6lnaxux yponuefr. Mrr nprauxnpr nr = n2 = l01a cttt-\. B ta6r. B u na {lrr. 3

rsZ, IIOKasaHa poJrb paBJrrrqHbrx [po-
IIOCCOB B SaCOJI0HI{I{ Ilt OIIyCTO-
Itreur.rr{ paaflrlrrHr,rx yponuefi ao-'=w"r. #in^*; "1 il!Iit?"tl, I3;s;f;

1-n---o---nl 6nlrsna-x 1,., no.nyueuuoit n [21.
Ocuonna.a poJrb rrprruaAJrex{r.rrl' ,/,/ -1, vufluDildr PUJrb rrPurudAJru./itllll

,/r'{o1-,oit' srIexrpoHHBIM yAapaM rrepBoro I'r

PizP62PazPB2

2'/

,, u, BTopoIo poAa, OCTaJIbHbIe IIpO-

d
qeccbr r{r{eloT oqellr, MaJroe
sHaqeHue. B ra6r. B nce sucra.or cB.seaHHr,re c upu6nrarxenno npu-

r IIflTLIMI,I HaI{U SHaSeHLIflMII fl,y ll
\{----+-

\ --:\--\
n21 Blfrrbr B c(o6xr4. ftan noxa-
Sr,rBaeT ra6nraqa, I{SMeEeEr4e ,z1 r{

\r_- n2 B olpaBAaHrrbrx rrpeAeJrax IIe
- *oZ Mo?r{er rlpr{Becrr4t K BaMerrroMy

Z IISM€HeHI{IO pOJII{ paSJIIITIHLIX [pO-
ru I --=--.1 IIeCC0B II He I43M0H[T qucJla rre-

I pexoAoB Arr.rr ypoBuefi n )> 3.
/s I flpoqecc aaceJreHr{r r{ orryc*
t - Torrrerrrlrfi ypoBEeft Bo BpeM.E pa3-

'- B t cnl npouaofiAer 1015 penou-
6uraquft, r; e. H&)r(,{brfi llou BoAopoAa cMox(er Bcero Jrumb oAtrE paa peroM-
6uuuporarr aa BpeME, ua ABa rrop.r,qxa 6onrmee AJrr,rreJrbuocrtr Bcero paB-
pffAa.

268

pEAa, oco6euno Inpoqecc rroHrf-Olrr. 3. ConocraBrerrr.re rrr,rcrra paailurrgr,rx rpo- buqru u pexorra6uiaq[rr, .trBJrfler_.IIeccoB, rrpr{BoAflrrgrx H aano.rirrenr,rro. ypoanel,i nec6anaucrapo_aroMoB roaopciaa i"orropu y narxgori "ip"roi, ' cfl coBepllerlHo
cooraercrsyro'r iroffio, npoqecco, yr{a'a,rrr,rx Bar{H6IM. 3ro nnresauo B oclroB-

I ra6ri. 8) HoM MeAJreHHL,rM rlpoqeccoM pe-
curomEaa rrrrrrr{fi - nprrxoA, ry}rrrrrp - yxoA xou6rluaqurr: 3a BpeM.E 3'10-6 cen

Bunyxtgeuroe naJryrreurre: zm : ntp*B nz

z32

ILB

z42
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ConocrasfleRr.re qr4cer rrpoqeccoB 4na 6onee srrcoxort reuueparypr,r Z.
eqe 6onee floAqepxr.rBaer upeo6ragarcqyrc poJrrr DJrexrporlrrsrx ]rAapoB.

Anropu npr{Hoc.rrr rry6onyro 6raro4apnocrs A. B. Cenepno}ry Ba pyao-
BoAcrBo pa6orori.

nlafi 1963 r.
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1. 4. i{. R a 6nn, C. IO._JIy^r{lrru or, A. E.Cereprbrii, l. f.Cngo pon,

B. I,l, Cr,rHr,rqbrrr, H. B. Crerrrerrr{o. llan. I'tpr,rlrcnoiiacrpor}ra. o6c.,27,
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AnAAEMI4fl HAY}t CCCP

I43 B ECTIiIg IT PEIM CIT O }T ACTP O OIIISI4II E C I{ OlT O E CE PBAT OPIN.'I

Torrr XXXI, 1964 r.

H BOTIPOCY O XIIMI,TIIECHOM COCTABE
COIHEqHbIX KOCMMqECHMX TYqEIZ

B. M. Baaluuupcr+tlfr,

,{,auurre ua6rrogenur? o xnMllqecftoM cocraBe colueqflhrx r{ocMnqccxr,rx ry.reii rrofiaar,r-
BaIoT BecBMa 6o;rrmyro aBMeIIslIBocTb xlrMl{qecRoro cocTaBa: oT ql{cTo (rjAep}rBlx) MaJrr,rx
Bctrr,rmelt l{ocMl{secrurx ayveii 4o qflcro npoToHrr6rx Bcn5rrueH, uo4o6uull aa6nro4anrueltca
1r. V 1960 r. flcxaaauo, rrro r.raMeuqr.rBocrr, Egepuoro cocraBa corHorrurtrx nocMr,rqecrrr,rx
ryueii lrorxxo o6sncsratr B npeArroJroxeEr.rll, qro Bo BcrrbrurHax ycHopfirorcrr B ocnoBlroM
TOJTT,KO Ttlr(eJrble flApa.

ON THE CHtrMICAL CONTENT OF SOLAR COSI,IIC RAYS, hv B, it,I/tadinLir-
s&y.- Observational data on the chemicalconbentofsolar cosmic rays shorv a very Lar-
ge varia^lility of clremical content: from pure (nuclear) small ilares of cosmic rays Lo pure
proton_ flares similar to thaL observed on Mav 4, J960. JL is slrorvn l,lral tlrc variahili{y
irf nuclear content of solar cosmic rays can be-explained, assuming that in tlre main only
heavy nuclei are accelerated in ilaies.

I. Han6oree BaE{Hr,rM peayJrrTarorr trprr r.rayqeurrfi coilHeqn],rx ]rool\frlqe-
cltux Jryqeft B trocJreAlrrre roAhr rrap.flAy c o6HapyE(errrreM 6o;rrilrux troronoB
qacrurl or xpoMoc{eprrbrx BcrrbrmeH B o6racr[ EHeprrrft 707 - 708 oe 6tuto
ycTaHoBJrerrue cJrolnHocrr{ sapflAoBoro ctrer{rpa r(ocMrrqecH[x ryqefi (n. ,.).

flpra erou, c oArloft cropoubl, 6rrnlr o6uapylr(eHbr orHocr{TeJrr,Ho r{parxo-
Bper\ieHHbre BoBpacTalrrl.E r{HTerrcr{BHocTr{ trpr4 sHaqeHwtx z}70, He conpo-
Bolr{Aae}{bre coorBercTByrorqrrr{ s{r}enrou B npororrEoii nouuolrenre u ,21.
C 4pyrofr cropoubr, 6r,uo ornpr,rro cy[trecrBotsaHrre rrAeprrofi cocraBJrflrorqefi
(o-uacruqrr, flApa rpylnbr CNO, rrApa c Z>10) B rrorone ilpororroB or Ir0-
r(oropbrx Bcrrbrmex, AaBrxrrx a{{enr B n. Jr. Ha ypoBHe Mopfl 3.IX, 12 v 15. XI
1960 r. [3J. flo,nyueHHble AaHHbre ]rpeAcraBJr.flror 6orr,mofi r.rHrepec Arrrr rroHrr-
MaErrrr MexaHusMa ycr{opeHr.rfl qacTurl B trepr.roA paSBI{Tr{.s xpouoc{]epnbrx Bcnr,r-
rnex. Hacroarqee coo6uleHr{e rrocB.trrqeHo aHaJITBy fioJryqeuHr,rx B locJreArrr{e
roAbl AaHHbrx o xlllvluqecltorf cocTaBe coilHesEbrx r{. Jr.

II. flepnue yltaaaHrr.fi r'ra HaJrr{sue B coilHesHbrx n. Jr. o-qacrurl r,r r.sifieJrbrx
flAep 6bulr roilyrreHr,r eqe B treprroA Mfl - MIC (n Aalr{e exle panr,ure) .

Tan, nrrnog o6 lranyueur.r[ o-qacruq Conuqelr 6r,r:r c4e.raH B 141. Banrnr,rr'i
peayJrbrar o HeBaBr.rclrl,Iocrl{ lr3}reuennft lrnrencr{BHocrr,r o,-alacrnrl rrr rrponorroB
6r,rn uonyuen fI. Mertepou [5]. O4nano rorrE,no [p.s^rbre r4Btrreperrr,rfl, BbrrroJrr{cr{-
HLIe Ha COBeTCIIIIX I{ aNIep}Ii{aHCItI{X I{CI{yCCTBeHHLIX CIIyTIILIHaX [1 ,2,61 u. C

troMoqblo $oroeuynr,cr.rli na 6annonax [3], noasorrrJrrr cAeJr&ri, ognoarrauurrrii
BbrBoA, Baxruo orr{err{T6, qro arr{ IrocJreAHrre pe3yJlr,Tarr;r fior,rorar{)T paao6-
parrc.fl B AaHHbrx, [oJryqeHur,rx B cBoe Bpeu.s MeroAor\{ (loroauynr,crul, uo4rrrt-
Maellbrx ua 6a.ruronax (onoro 10 ner uasa4), norAa craBr,rJrr{cb }rrrorosrlcJTerrirr,re
ofrrirbr (a ocuonnorl 9rlnarcnort ra Mnnneanonr.rccnoii rpyuuaurr) rlo rTl]yrrerrTtro
cyroqHoro o$rlerrra rrrlr{eJrBrx .rrAep.

Itar u esecrno, rrexor op I;Ie rrBMep eur4fl rron a B a Jrrr cytrIecrB orr aHr,r e l[ oB o Jrb]ro
Br{aqrrreJrr,Horo cyroquoro a$Sexra rgepnofi KoMrlouerrrbr (cu., uanpuNrep, [7-
11], ror4a HaH Bo BpeM;r Apyurx r{BMepenrlfi, Br,rrroJrueHr{r,ix npurrepuo B ro }r{o
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roAbl, oH BoBce He o6uapyxlraarcn U2-14]. Cefisac crarroBnrcrr .scHgrtrr, rrro
CrropaAuqecrlti,r cyrouutrit a{Sexr o x4epuoii noMrroHeHre 6r,r.n cnnaas, rro-Brr-
Ar{MoMy' c aS{eHroM BcrrbrrueR. TaHnu o6paaolr, rlpor],rBopequfi u peayrr,ra-
Tax roJrr,fio cro qurr,lpoBaHHbrx pa6or Her: r,rsMepeHr{.s, }roroprrre npor{BBoAr{-
JII{CL B oTp03l(e BpeMeHI,I C oTHocI,ITeJIbHo Bblcoftor,l Bculrruesuoli ax:rlrnuocrtr6,
o6uapyxrur.r. Bapr,laqurc, Apyrrre irre r{BMepeHr,rrr, BbrrroJrHeHubre ts [eprroA, lre
coBflaAaBrxr,ril co scubrlrr(aMr4, AaJrr{,ecrecrBeHHo, orprrrlareJrr,unrli peiy.utrar.
flo4anlarorqee 6orr,rur,rlrcrBo r,rBMepeulrii, BaMerr{M, 6u,no c4enarro B [epr4oA
crlaAa colueqnor,i axrr{BHocr}r rrocJre MancrrMyl{a 1947 r. Oco6o cJreAver ocrar{o-
Br,rrbc.s Ha peBy.rrErarax, rroJryqeHHbrx ltomn6a u IIIer.inou [15], s noropr,rx rrg-
Meperrrr.a, cAe,rraHHr,re MeroAoM ABr,rrarcqr,rxc.E ToJrcrocJroitur,rx {orontac:rr.ruoH,
rloAHflrl;Ix ua 6arlone,o6napymnrr,r rr'rur.rqnr,rii a{Sexr ncnrruilr:peexlrirrroArb-
eM c rrocJreAyloquM lrJIaBrlblr{ naAeHrreM r{HTencr{BHocru. Ban,uor{ HaxoAr4Jrcrr
B rrpeAeJrax 9l'-aoHbr rrorraAaHr,rn. Ar,rullrTy4a BoBpacraHrrfl l,ilfl2>tO cocraBr{-
,na 30-l-7 % , a carto BoBpacraHI,Ie AJrlrJlocrr r{ecnoJrrno rracoB. Tax xaH B ro BpeMrr
uarpynrnor,i cnyrH6r,r BcTIbIIUeH He cyqeorBoBaJro, colocraBJreHr{e co Bcrrbrrrr-
noir ucsoal,rolrrHo. B csoe Bpel,r.rr arr.r rrBMepeulra ue o6parr,rJrrr Ha ce6a gonrxno-
ro BHr{MaHr{s. Tanlrivr o6paaou, r.raNrepeHr{.s JL B. }typuoconofi, JI. A. paaope-
IroBa r,r M. lrl. cftpaAr(lrHa i7, 21, a raxu{e crapr,re Aar{Hr,rc o clopaAr,rqecfioM
cyrotlHoM eS$er'r'e r.s?rreJr6rx .rrAep nJrroc p.flA KocBeHHr,rx, Ho BecbMa y6e4lrrers-
HLIx AarlHbrx rIoBBoJrflror Bar(Jrroqtrrr,, rrro o{{exr Henoropbrx MaJrbrx (r. e. ne
per'lrcrpr,rpyeNrbrx Ha ypoBHe rropa) Bcrrl,rffrex rrporrRJr.rrerc.fl B n. Jr. roJrbno B
T.rrlr{cJroflAepnof.r HonanorreHTe, rrHoIAa rrpocrr.rpaflc6 Ao c,-cacTl.rq. flplr arom
MolnHo loBollr,rrb roJrr,Ho o lreroropbrx Borrbrrrrxax (cu. eule [16], rge 6r,rno ycra-
HonJI_eEo orcyrcrBr{e BoapacraHrrrr Arrtt Z>10 gra o4uoft na ecnr,ruex) .

III. O.reur Balr{Ho, qro flAepua.fl cocraBJrflroqa.s o6napyxreua u B crysae
6onsurnx Bospacrar{r,r"r or Bcrrbrmex, perrrcrprrpyeMr,rx Ha ypoBEe Moprr r{ 

'ronouoc{epuouy a{{exry e uouapuor,i marrxe (6nonayry). Oco6euso no4po6nrre
AalrHrre co6paHr,r Bo tspeMfl Bcrrbrrrrxr{ 12.XI 1960r., HorAaloilyqeHbrcBeAe}rrrfl
o coAcpxraHrrr,i B rroror(e r(. rr. G,-qacrr{q, flAep rpyflrru CNO (4anr,rue o6oaua-
qaercrr Hax M-rpynua) [3, 6], a4ep Z>LO (4a.nr,me o6oanaqaerc.fl rrar( H-rpy*
ua a4ep) [17], uaorona He3[18] r,r rpr,rrrrfl [19]. nrr.rrcrBr4e slep M u cr,-qa-
crnq o6napylxerro raxlr{e /{r.fl cryrraes 3. IX n 15.XI 1960 r. [3, 20, 211. !,m
co6orrrln 10.V 1959 r. Aorrrr c-qacrr.rq cocraBr{Jra HecKoJrbno upoqesros [21].
lrrn 10.VII 1959 r. c-qacrurtrbr rlo orrroueHr{ro H rrpororraM cocraBJrsn:r. 20-
700/o , uo M- n l{-ngpa o6napynrenur ne 6r,rlu 122,231. O4uaHo gr^n 4. V 1960 r.
HoHllerlrpaqr,rfl c-qacrur{ 6r,rna ru6o oseur, uuaxoft (ueuee 70/o), tn6o oHr{ BoB-
,ce orcyrcrBoBarrrr 1241. a-qacrr4rlr,r rre 6rr.nn o6uapyirrenrr Bo BpeM.fi BtraMenr{-
'roii ncnr,rruHu 23.II 1956 r. [25]. [o-snAEMoMy, Mo]nno r(orrcrarfipooarr,
OqCIIb RtICOHyIO IISN{eI{qIIBOCTb SaptIAOBOIO CleKTpa COIHeSHbIX It. JI. OT C.rIy-
rlafl It cJryqarc: oT qr4cTo (flAepHLIxD BclrbrrrreH, o ltoTopbrx peqr, IIIJIa B IIpeAr,I-
11yqcM paBAeJ]e, uepea co6r,rrr.r.s, r4e aa$uHcltponau Saxrlruecnr{ Becb na6dp
flAep? l(o qrrcro (rrporoHHbrxD BoapacraHr.rr,l ruua 4.V 1960 r. tr{lrerorc.s raxme
yl{aaarrr{r{, trro /IJr.fi o4nort lr rofi me Bcrrr,rrrrxrr eapa4oar,rii crIeKTp, BoBMo}r{Eo,
uBMeHquB. f[oila o-uacrr.rq IIo orHolreHr.rrc H IIporoHaM yBerr{quBaercf rrocJre
BFreBarIHoro lraqaJra (SSC) uarulrruoii 6yplr 121, 22). flo4no4a ueno'ropr,riil lrror
flar(orlJleurr,rM Aar{HbrM, cJreAyer [oAqepxuyrr rax upra6nuxrennrrft xapar(rep.
14a-aa lranoii cTarI4crL{HIr rorluocrr, raauepenlrfi HeBeJIr4Ka, qatrtre Bcero rlMelorc.rl
Torlbrto oIIeHfir,I, a 6olr,ruan rraMelrqr{Bocrb xl4Ml,rsecnoro cocraBa rIJIIoc EerroJr-
HOra AaHHr,rx cr{,lrbHo sarpyAHflroT rrx colocTaBJreEr{e.

IV. VcranoB.rreHr,le cJroE{Hocrr,r Bap.flI(oBoro clenrpa coJrr.rerl}rbrx rt. Jr. cra-
ur,rt qe.nnui prrA HoBbrx BaAaq. Bantuefiueii r{B Tanr,rx 3aAaq rrpeAcratsJrrrerc.s Ha
rlepBbrx rropax o6tncuenue 1,r3i\'rerrgrlBocTr,I xr.IMl,IqecHoro cocraBa oT c.rlyqafl It
cJlyqirrc: or (rrAepHbrx) A{aJrbrx Bc[],rr[en, o6napynteHHrrx B 12,71, uct rrpaItrI[-
rleclilr qr{cro ((ilporor'rrrbrx)) Bcnbrruen ruua 4.V 1960 r. Tana.s },ra}re}rqrrBocrb rre
llolxer 6rrrr, o6racnena aifSeHrarrrr, ctsrraaHr'rbrN{rr c oco6eHHocr.flrrr{ pactrpo-
'crpaHeurrfl nocN,rnqecnux rracrlrr{ B Me}KlJrarrerrror\r npocrpaHcroe: Hoo${nqlr-
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€rrT6r Arr$iby3I{I{ ? IIalpLIlIep, AJI.tr fAep Ipyrln M u H He^MOryr orJlualarrgfl cy-
rqecrneuiriru o6paaoiu, a ouronrenue HIM uBN{eHqLrBo [6]. O6tscueHrre sroMy
flBJreHlrro i\ro}}(HO IICKaTL, IIpeAIIoJIaIafl Ilpemlyu,ecTBeHHoe ycHopeHl{e Tfl)fie-

nbrx flAep 126, 271.
Orrloctrtenr,Ho raJrar{Trlrrecnori r{oMrIoEeHTbI r{. Jr. y?fie AaBHo BbrcHaBaHbI

y6e4r,rre;rr,ubre coo6pa)fle:aurI 128,291 o :rou, qro llcrorlHlrnr{ n' JI. rrH}fier(rr{-

pyroT B xfe)fiBBeBAHoe rrpocTpar{cTBo B oolroBllot\{ T.fl}ileJllre trApa' a ua6;uo4ae-
tlbre nporoHLr fltsJtrrrorcrr [poAynrar[rr.aAepHrrx pactqetrJlelrnii ycKopenHblx .fIAep

Ha nporoHax lre]fiBBeBAHoro raBa. O:rr'rocnre,nr,Ho coJrHeLrHor,l xoltuoneutr,t
rrolltHo rrpeAIIoJIOlItI{Tb, qTO B 3TOI\{ Cilyqae Tal(}fie yCHop.flIOTctI ToJIr,Ito TtI}I(e-

Jrbre rrApi, i ua6nro4aellbre nporogr,r, o-qacrr{r{},r Lr r, A. ecrb pe3yJrbrar Spa"-
r\{eHraUr,rtr ycnopeHHLIx tlAep B coJlHeql{oft arruoc{epe. Torga I'I3x{eHqI'IBo0rb

xtrN{r.rqecltoro cocTaBa cBtIBa}Ia c pa3JIIIqlIeM B TOJItrtre BeIqeCTBa, IIpoxoAI{1\[OIO

cacrr,rqarru, ycnopcHr-rbrurr B AaHHoit scumtrrxe. Ecnu ToJIIqa BerllecrBa MaJra'

ycHopeIIHbIe tlApa He ycIIeBaIoT B OCHOBHONI pa0lqelllTlq.fl, II ]\[LI AOJIHHbI Ha-

6nro4att <r4epnyrc> BSII6IIIIHy, ilpyrofi xpaiiurait c;ryuait - npoxoll{AcHlle
6onr,11ror,1 TSJIII; BetqscTBa, ItoIAa AoJI]nHr,r rra6lrcAaTl;c.rl B oc]IoBHoIr trporoubl.
.flplr sroirt BalHHo y6eqlrtrcn, IIolr{Ho JILIc aToli Tounrt 3perlIl.fi o6t.acrllrrr, secr
sapa4onrrri cueHrp, o6lrapyXtenur,tii, Cnatxel{? Bo BCtrLIuIIte 12. XI 1960 r.
[,na peurenu.rr DToro Borrpoca Mo]r{r{o BocrloJtbBoBarr,c-fi upocrofi n'IoAeJI},Io ABtr-
xtegr,rfl ycl(opeullblx qacrlrq (rgep) B coJIIIeqHoit atuoc{epe BAoJIb CIIJIoBbIX

nr,rulri,i lraIHnTHOIo IIOJLfl, flpe4uOnaraeTg.fl, IITO BCe .aApa rrpOxOAflT oAHy tr
Ty )r{e roJIrIIy BeII{ecrBa. Vparuenlre, AaIoLrIee uI,ICJIo .sAep lpyrn:.; i - trOCJIe

rrpoxo?fiAeullfl roJIrqII BetqecrBa s (e.cu'-z) '- /\/1(s) or CraI{lIo}IapHoIo u6roq-
Hr{r(a, r.rx{eer BrrA [28 I

dN' It/- Iy',.

-i -' -* -r Z P'''; ; /[t (o) : q''
us .^i lr<i t\l;

34ecr X,l - npo6er AJrrr a4epnorol naalI}ro4er,icrBr,.rrl B BoAopoAe * 7 % te-
Jr1rfti tli - r\rouLHOCTb LICTOTIHSHa AJI;I flAep tltua l, Pm - CpeAHee qtrCllo flAep

Tr{na i, BoBIIlIHaIoIldI,Ix [pI,I [oIJIo[{eHI{n a4pa IpytrIIbI r (<<nepoaruOCrs {par-
i*"ruq"rr). Peruenrle Droro ypaBHQIIIIr Irrleer nrra (cu' [28])

-v7"sai*e " ,

rAC 
rtr,: l. llvl;, ttil; .-l- ) v;7r;i(;rr,I

vi- ul;61i.ai

i-r
ttii - {li - F, 

n,^.

llpe4uoroxrerrrre o cTaq1roHapuocT14 ucrotl]Illlta B AaEEOI\I C;ryqae Hecy-

ilIecTBeIIHo,TaI{I{aI{I[3]{epeHIIflAeJIaIoTC,flsaIIpoN{e[{yTItI,BpeMeHI{,cytr{ecTBeH-
IIO NreIIbrrILIe , HaH IIpaBIIJIO, IrpOAOJI]I{IITeJIDHOCTII trepIIOAa IIOBhIIII0HIIOft lrUreH-

oIIBTIOCT]I. tr{CuOlr,ayn aTlI CoOTI{OueHLIflr I\{OX1}IO fIOACtItrTaTb oTIIOCI{TSJII'HIJS

noHqerrrpaqrrrr pasJrrrqr.rbrx ,rAep rrocJre trpoxoll(Ael{Ilfl IIeI{OrOpofi ronrqu Beqe-

crBa s. lipeAuolaraJrocb, qro ycHop.rrrorc.E roJrBlto rr)fieJrEre flApa (rpytrItra H).
tr4cuonraoraHI.IbIe sEaqeI'II{tI Bepo.Ernocreii (lparueuraqul{ !I trpO6erOB trol{e-
qelrbr n ra6n. 1. Henoropbre BHaqeHI{fr ppi T]GB9CTEbI ]IJIOXO; \ilfr Pnp trpI{IIflTO

CpeArlee BHaSeHue -4, 
ra6 qTO COOTBSTCTByIOIqI{g AaI{ubIe BEITII'ICJISHI'Itr 11atrO

paccr,IarpllBarb Italt opuenruponolHbrj. Peey'nrrarlr pacqeroB AJIfl s : 23--
.;-it ; ii, ,p^ur[erri, n r;6n. 2. Oruouurenr,Eo [aHHr,Ix Ha6rloAenuii, uo-

n{etqeHHLlx s Broft ra6IIIqe, }IaAo 3a}IeTIiITb, sTO flau60lee HaAe}I{HI'Ie tr3Mepe-

trB tten. Itpnucnoii o6cepraropttll, t. XXXI 273
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Ta6;rur(a t

flgpa Bepoaurocrrt 0parncnrar.(rrr

il(z>/,t])

M(CNo)

Z(Li, Bc, B)

e(Hca)

6,0

8,0

g,g

18

lI+ lI 17+ L II-s, 11+.;s,t11.s
0,8 0,0 3,5 0,2

llI-L fil-q ,01-T3, Hc3
0,3 2,0 0,2

L-a tr-'I'g, Hes
1,5 0,3-1 ,0

d,+ llsaJa
0,4

Hrr.fl oTr.rocflTcfl r{ BeJrr,rrr[Halr al ]VI . Bemrl.u:F.a plfuI Becr,rra r.r3,\reHsr.rBa B rrpe-
AeJIax BctrEIIII{rr (vro cBaaauo c HecltoJrr,I{o 6orbrreii (rroABl.rH{}rocr6ro) ilporo-
HoB Aanr'ror:i Hecrnocrlr). Ornoruenr,rs l{e3/Hea :uTBlp orpeAeJreHbr c 6oJrr,mr-
t\{r,r oIIIr,16HaMr{ ],r HocflT npeABaprrTeJrr,Hr,rr,i xapaHTep. ,Il,ar{nr,re Ha6flroAer.ur]i
B3.ETr,r npr{ oArrr.raHoBor,i E{ecTHocrrr "R : plze, sTo cooTBeTcTByeT flppr]rflroii
I{OAeJIII I'I llnlercql'Ilfcfl CI{yAIILINI CBeAeHIITJ}I OTIIOC]4Te"II6I'IO 3}IepIeTI4qeCItI,IX
cnenrpoB rrAep [3, 201. Peayrbrarbr cyqecrBeur{o orrr,rsarorcrr, ecJrri 6parr,.
CpeArIlIe ElIepl'r,ILI Ha IIyI{JIo}I. Ilprt arnx paoqeTax, rtoHerlHo. He .ysuTbrBaJrucb.
r{oHuaar{rrorrrrbre rloTepr.r. ]tpoue AaHHr,rx o He3/Hea n'lslp, r.rBxrepeHr,rrr orHo.
CfrTcft I{ E{ecrl{ocrx [opflArra -1, 6ee lc. Paccuorpenue Ta6.rr. 2 uoxaar,rracr,

Ta6r:r,\a 2

I aHcrorrrorr 
I

Brr,r. I 

-l 

-

o""',* 
I,.,*'nto]lI..',rT"l,, l.,,r.;o".1 2r I ,t

Ilr,r.rrcreurre rrpII s (a.crr-:)

tI lM
Llxr
alll't
plxr

IIcs/IIca
Tslp

IIc ooHapy-
;rierlrn

42
1250

0,1?-0,0t
<0, r

60-7.r
60-330

-n).-rt'lU "

100-:-75
100-:-120

20 lzz
170 1260

0 ,03-0 ,08
(4 - B). 10-3

0,0 t

B

260
r2800

0 ,09,
J B. 10-3

0,1
0,7

0 ,09
0,9

I n,ool o,orl o,ori

| ,,rir,Ji ,,rl
;t9 l4?, 157 I/fio loon lroo; I

0,0J-0,0S I o,osl
5. ro-r 

I 
l.io-l

qro 
_lrNrerorrlflecrr AarrHr,re rro]nHo 6rr.no 6rr xopotllo corJracoBarb trpr4 s-30-

-'-35 a ' ctr,-z, ecillt 6r,r rre c.nr,rruxor,r Br,rcoHoe pacqer,roe orHorxeHr4e ilul 11,- ua-pa rpynrrrrr Li, Be, B). vunrunaa, o4narto, Ire oqeub 60nrruyro HaAelnr{ocrl,.
lrar'repeulrii, Hylr{IIo rpI,IBI{arb, sro npeAnoro}r{eHrre o6 ycnopeurrr,r Bo Bcrrhrrrrnax
TOJIbno r.fl1r{eJr},rx flAep IIoJlysaer ],r3 conocraBileHl,r.fr AarrHr,rx ta6r. 2 cepr,es_
Hoe n-oATtseplr{Aelrl'le. Ec,nn n coJrHeqrlblx n. n. 6yger o6napyareuo rraJTr4que.
a4ep Li, Be, B, l'ro]fiHo 6y4er c4e.rrarr, oArroBHarrrr,iii ,r,roo4. '

'I'pe6yeuoe Buar{cHue s na nepnr,Irl BBrJr.sA npeAcraBJr-trercE AoBoJrr,no 6onr,-
rrt_lrr'I, oAH.lTO Bperf.s trpoxoHrAeHr,rrr frAp-alrr{ 30 e.cnfz trpr.r rrJrorr.rocrr{ xpoMo-
c$eprJ -:10t' cnr,-ts 6yger t-t00lp ,en iB -- cnopocrr, .flAep B Aorrrrx ciropocrrd
cnera). l1oarouy, yqlrrr,rBa.fi Boalrolnnyro cJrolriHocrb rpaex'roprar? ,r4up ,'onu"-
HrrrHbrx noJInx xpouocrlepbl, trpoxoAlluble roJrrr{u BerrlecrBa r{a}r{yrc.rr rrpl,re11rJre-
M];rr'rr4. C 4pyroii cropor{Br, Tar{ue roJrrrlrlHbllroryrynatsbrBarb*ri6oou-rou 

"ry-6lrurr aareraIlllrr Bcrrbrrrren (n_$oroc{epe) t301. il ,aurrornrrlre cJreAycr ynoM.fl_
nytr, o6 aJrbTpr.plj,rsHorr o6r,.Ecuerurr.r cJrolr{Hoorr.r ,r r,rBr\,re}rqr{Bocnr clerirpa
tro sap.EAarr. B l31l sbrcnaabrsaerc.s ruHeHrle o cyqecrBoBaHr{l{A.tsyxtrexaHuS-
n[oB ycxoperrr4.rr qacrr.lq Ha conuqe, oAr,rrr ]r3 r{oropbrx ycropfer roJrr,rro frAlla"
Apy.oii - trpororrbr 

.(n.rrr,r 
nporourr r.r a4pa). oHo,sareJrr,nrir? nu6op 6yperZa-

Blrcerb or r4slrepeHr.rli co4epxraHr.r.fr.EAep rpynlbr z n conneqHbrx H. Jr.

[iaii 1963 r.
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AltAIEMr4fl HAYIT CCCP

III 3 B E C T II fI II P bI }I C I{ O 11 A C T P O O I,I 3 I,1 LI E C Ii O ],1 O B C E P B A '], O P I{ IlT

Tou XXXI, tg64 r.

o HAIr4ttuI4 I{I{CJTOPOAA B AT}{OCOEPE BBHEI'br. rr

* Era nresna 6rou^r_1*-rp_9earo trpeAocranrena rI. B. Mefir;r.rrpoM, Ba qro Mbr crrrr-
flaeM AoJrroM B6rpasurE eMy ofiaroAapEocrb.

B. It. ll7tor;ogfiueo

B nepl'ro4nrai-r-lIloJllr 1C02 r.6rr.nl.r no,rvqcrbl 
^clrer{rl)br 

orl)a)r{ciuroro Bcuepoii co!,lrrcrr-
I_"]-9.::.13 rprt Ar,rcncl)cxtt I Al,u:tt u o5,rairrr 6J00 A 1'o-r,oro.. ,riiliiol,oau;.'I 

"ooruc"-crBI4I't c [pr10rr1]r(eElo1 n..ereprr n 3el'rne c liollorrioBoJriroloii cropoirbr or renJrypl.rqecnr.rxJtnnr'rl'i ttr'lcropo4a o6uapyxt6rra cra6a* no.,rioca rrorrrorqcnrlfi, noropafl lroxrer 6r,rtr,OTHeCCila 3a CqeT IIaJII4qIlfi IIeBIIaqI'ITeJIbiil,IX I{OJIIIqeCTB fiIICJIopOAa B Bcpxrrl,rx CJTOfiX aT-noc{epsi Benepr,r.

ON TIIL] PRESENCII OF OXYGIiN IN 'I'FID A^T]\IOSPITIIRII OF \/I1NUS. It,
Pl^\. !1;,!f k!.f yr?: _ Sy;oclra (rtispc_rsion r Aiurlr,l ;i-r;ligi,L';eiiccie,l rrv-i;o,iir^i,iLne 

^ 
riJUU A (a-oxygen l-rrnd) Iralo boen obLained duri ng xtiy - lrrty i'ood. rviil,-1icapproach oI Venus Lo lhe l],ari,lL,r rvcal< absorp{,ion harrcl ii.as joLo"i..,,i on Llrc sholLivavcside of.tlte,.toll uric oxygcn baltl. Tlris barrd rndv le .luc-i'o tri" i,r"..'"" of inconsiclcrablnamouubs o[ oxygcrr in Lhe upper almosphcric lavcrs oI Vor,rrs. ' '

B 1961 r. ( a.arycr - ortrn6ps) uprr yAarenun Bcnepn or Beu.rrn (yrpeu-
Hr]9 lu6jr.leuua) 6rrnr.r noJry{errhr lr no4po6rro uByrrcnrr 

"'r*rpu, orpaffierrHoro
ljeHepou corresHofo cBera B o6nacrr renryprr.recrtoi,t q,-noiuror Hr,rcJlopoAa(-6300 A-) "lu Arrcrepcr{rr I Alnat tI l. R pesyrrbrare rrqa:renr,noii Qorouerprl_qecxofi o6paSotnu 6r,r.,ro ygr'arroBJrcHo ,rajr,,rsr,re c"na6rrx nnnr,rrtl 

"*"orq"*riir,pactroJroEteEHbrx c AJrI'IIrIroBoJrlIoaoli ctopoIIEI TcJrJryplruecnr{x nr.11rrrrt orn"ro-poqa. Brr.rro Bbrc(aaarro rrpeArro,[o]fieHr,re, qro ,"r, 
"ii6"ru ,,rprH-r,rrr lroryr 6r,rrr

o6rscnegr,r trorJrorqeur eN{ nrrcJropoAa, r{axoAflrqerocfl B Bepxgr.rx cJro.flx ar1{oc_
sepu.. Benepnr. Ha6nro4anmeein ror4a cNrerqeEr{e oor pyrtu*,urrx cna6nxrunlrr,l B BaBrrrcrrMocrr{ or rrarfeuer{u.E orrrocr,rreJrr,nort cnopoclr, 4urr*arrr.s Be_
EepT It 3 emne troATBeplr(Aa Jr o Brrrcr-raa arrFro o npeA[O Jro]neHr,re.H -o4Iraxo cyqecrBelrlrr,ril,r rroATBepxAerrr,rerr rarroro BbrBoAa rrorJro .rrBr.rr6c.E
na6rro4euue ro4o6urrx cra6rrx nuulri,i c noporr{oBonnonort croporrr,r or reJr-
Jlypr,rqecnr4x, ,qJr.fl qero neo6xo4lruo I[eJIar6 rra6n:o4errru u ,eprnoi4 np1r6;rnxte_
uraa Beuepr,r H 3err.ne (neuepuue ua6nro4errrrfl). B ,1r.nparn 19'61-;. 

-6r;;;;;
TIeIr roJIr,HO OArrrr cleHTp, orBerlarorqut ynaaar{rrblr\r ycJroBlray. o4naxo o1 ire6r,u upnro4err AJr.E uqarenr,nort (roro,irerpu.recnofi oopuoorrr, _tr rroDToN,ry He
mor 6srrr, AocraroqHbrnr AJTrr Br,IBoAa o nanirqnn no406nsrx c.rra6r,rx ,urrrt ,runopornoBoJruonoft cropoHe noHTypa rerJrypflqecnlrx nnunr,l.

B 1962 r.(r,raft-nro.rrr)neuepulre- na6nro4elura 6unr,r 
"poqo;*n"r,r na roft xe

ycraHoBHe srreJre ctreHrporpa,lru l1l. B HasecrBe r[ororpa{uuec*oro }rarepr{arra
6rrna lrcuonr,BoBa'a rrJreH*a A-GG0 otrLrrrroro rrpor.r,Bortcr,a * Hu--o"ui,
[OI(A3AJI, qTO IIO qYBCTBTTETI,HOCTI{ 3TA IIJIEHfiA HE YCTYtrAOT (lOtOrPA{TTUECHI{T,I
fiJracr]rrrnaMKodak 103 aE, Ha Horopr,rx 6nu'uonyulrrur.o"nrpr ri rgoi;.;
oEa oril[saercfi ToJrr,no HecrioJrblto 6oree xpyunr,rl\{ Beprrolr. Ha Jroii rrJreg1e B
uroJre 1962 r. 6rrrr.r troryqeHbr BrroJrHe xopour{e c[er{rpEr IIpn oHcno3uqtrr,r

al o



90 ruwu,,ItoropLle 6nrnu uo4neplllyrbl 4a,nr,neiirueii :rr1are,nluoft Sorouerplrve-
cnoi,i o6pa6orr{e. B DTor rrepr{oA Ha rartrrx E(e rIJreHI{ax 6r,r"n troflyqeu ctrexTp
Coruqa [pr{ oItctIoBIaI{lI[ - 30 cen. I,I BLIcore Conuqa HaA lopr{soHroin- 10o.

flpr,r tfororpacplrporauuu crrenrpa Co;ruqa rJraBnoe Bepr(aJlo Darueuuoro coJIHeq-

noro re.necnoua guacfpalx{IlpoBaJlocr, 4upuaroii Al'la+parMoft. O4uonpeuegHo B

$nsuuecxoli na6oparopr.ul Ha crenrporpa{e I(CA-1 rpll roMolqr crytreHqaroro
ocJra6rrreJrrr rroJryqnlrtu Mapxr.r lrrITeHcrIBHocreii; LIcrorrHI{I{or{ cBera cJry}r{I{JIa
Jrarrra EanaJrI{BaHr{.fI, Hanp.fl?neHr{e Ha Horopofi uo46Itpalocb TaItI{l\[, qro6bl

AJrr{reJrr,Hocrt, axcrroaI{qnft pannalacb AirIlreJILHocrr{ upu (rotorpa$lrponauun
cnenTpoB Beuepr,r lr Cotgrla. Bce uneunlr [po.rIBJI.flJIlIcb oAHoBpeuer'rno *.

.- t -.r.tt r.tt Q,I I I I ll I g

10.q0 + 0.J0 * 0,20 + 0.10 - 0.t0

(Dr,rr. t, Vcpe.qtrcrtrrrrrt noHryp reJirypr'rqecnr,rx lutuiia-noJrocbr nllcJlopoga, uony'reurrlri'i
uo cru'rrrrxf cncrripa Berrepsr 22-23,VIII t96t r.

(Dor:ouerpnqeclton o6pa6orne IIoABepIaJIIIcb re ?fie 10 rlrullii P-nernr'r o-
troJroclr KrrcJropoAa, r,or6pure 6rrnr ucuoJlr,BoBaHbl i{ paHee [1]. OAHano s
aToM cJIyIIae MbI BcirpeTrrrrcu c cepbesIIbIM sarpyAIIeHIIea[, IIa-ItoTopoe yEte 6bI.-

ro o6paqeHo BHr,rMa;ue B I1l. Ht{nr. l Bocrrporl3BeAeH rrts [1 lconueulonnr,rft
xorlyp I yrprr.rrali reJrJryplt.recxoli troroclr, o6uapyrxlrnarorqrul rra AJrI{rIHoBoJr-
,rouoon'I(pbIJIe (uororxrlre,rbHllo Al,) c;ra6yro noJlocy rrorJIouleHl'ls. Ilonome-
Hr.re ETOft gOJIOC6I cOOTBeTCTByeT AotrtIJIepoIlCHOI\ly Cxrerr1culllo B CIIeHTpe Beue-
psr (yxaaauo crperxoii). Cnepxy tror{aaaHo rlorro}fieur{e JIT,IHI{I,i coflHeqHoro

"oar,rpu 
(o) c yrerooo AorrrrJrepoBcnrlx cr{euleglrfi lr amocsepur,rx (a) uoroc

BOA.EHLI1 trapoB I{ I4BoTorIa I(IlCJIopOAa. t(an nngno ua {ur. 1, ua 4nunuOBoJI-
rroBor\{ r{p5rJre B Hy}nuoii Halr o6Jracrr,r lrer n{ellarorqux coilHeqHf,rx rrJllr BoA.fl-

,ru* ,rrolrfi; sqeci r{Meerctr roJrLHo oArla Jrlrlrufl I{Bororla HllcJropoAa Otu., Ottt
Horopa.fl fls;ilflercn oseub cla6ofi (1:600 rlo IIHTeHcI'Innoctu). Ha nopotxono;r-
uosoit cropoHe Horrrypa (orpnqarerbr{bre Al,) omreuaerctl 60lbrroe cHorIJIeHr{e

troJroc BoA.EHbrx trapo; s o6racrr AI or- 0,15 go -0,40 A. Hanrasue arrlx

* Cyulectaerrnyro
port r{rrrerrcl{nuocreii
6.naro4apuoctr,.

noMou{r, npn (potolpa([tupolrarttrtr clenrpoB Belteprr, a rar{E(e l\ra-
oraaaJrrr H. I1. Ilerpola rt A. C. Ttt6trnor, (oroPbrlI NIr,rBr-rpalnaeM
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rroJroc rr cocTaBJrrreT ocHoBHoe 3arpyAHeH}le flplr o6pa6orrte cner{TpoB. Moxso
6rrno 6rr Lrcr{Jrroqr,rrr, r're o6pa6orru{ Te reJlJrypI{qecnr,re JIr,rHr,rr,r, onoJro noropbrx
EaxoA.ETCfr STII rro"rlocbr, oAIraHo B TaKoNr cryqae ocTaeTCfl cJrl,ll]r]{or{ l\{aJlo Jrr4-

urnfi gn.a crarrrcruqecHort o6pa6orxn. Ta6.urrqa r4rrJrrocrpr{pyer pacnoJroxrexr{e
ter.nypn.recriux ;rr,runli r{rrcJropoAa r,r BoA.EHbrx rlapoB c I{oporr{oBorsonoft
cToporrbr.

iug,, A ?urrr,) , '\
I 

o^ : 
^rr,o - ^.o,, 

A

I
2
o

4
5

6

7

8
I

10

6306,575
6305,8i I
6299,231
6298,462
6295 ,986
629;r , i 86

6292,967
6292,,170
6290,22tt
6289,t19;3

0306,2112r; (i306,225

6305,;121

6298,800
6298,309
6295,657
6291t,672
6292,622
6291 ,91:it; 6291 ,775
6289,903
6289,1 B t

-0,161; --0,350
-0,498
-0,4ill
-0, 153

-0,309
-0,5|lt
-0,345
-0 ,240; -0,400
-0,32 t

-n )))

3ra ra6"nuqa rtoItaarrBaer, q19 r.rer rrr,r o4rroti:ren;r;rprt.recnori Jrr,rrrr{r,InucJropoAa,
or{oJro Koropoli B rrpeAeJrax Ao '-0,5 A ue 6utro 6r,r nr,rnuu BoAfl}rbrx rrapoB.

Heo6xo4lrlro ori\ferrlrr,, qro [pu BeqepHux Ha6rroAeHr,rax Beueprr poJrb ao:
A.flHbIx IIapoB HecltoJrbI{o a{$enrr.runee, qerr npI,I yTperrHlrx. Beuepoa{ rra6JrroAe-
srir rra.rr,rnarorcrr [ocJre BaxoAa Co;ruqa, r{o]-Aa Beuepa r.raxo4r4Torr Br,rcono rraA
ropr.r3oHToal. Llpn rar{on[ rroJro]r{eHr.rr,r Henoropoe oqerrb 6,;raroupiraruoe 4;ra {o-
rorpacpr,rpoearru.fl crenrpa Bpenr.E rparr{Tc.fl rra HaBoAriy reJrecnona; $ororpa-
drnponauue cncl{Tpa rrpoAoJI}r{aercrr Ao AoBoJrrrr'ro Hr,rBnoro rroJro)fierrrla Benepr,r
rIaA I'opllaorrroi\r, HorAa ua"[yqe]rue or Hee npoxoAr,tr 6onr,ruyro ro.rrq,y Berrrrofi
amroc$cprr.

B neplro4 yrpcHHr.rx rra6;rro4errul-r urrilrtoe pacnoJromenuc Bencpr,r HaA ro-
pI{Borrrorr r,rcrloJrbByercfl AJr-s rraBoArtn rcJrecnorra, dlororpa$r,rpoBarrr{e HaqnHa-
ercfl, norAa Berrepa [oAr-ruN.raerctr HaA roprr3orrror\{ rra B-10o, r{ ]fpoAoJr}r{aerctr
BrrJlorr, Ao BocxoAa Conrlqa, T. e. [pr[ yrpei{Hl,rx ua6nro4ennnx acf{enrunuarr
ToJrrr{a Bel{}rorl atrrocrpeprr cyqecrBe}ruo Mer{brfle, qen{ rpr,r BeqepHltx.

V.rnrr,rBafi r;rrr o6crosreJrrrcrBa, 6rrno perueuo rcr{Jrrosr.rrb r.ra o6pa6ornn
TOJrrrno Tanrre yqacTrtr.l cneHTpa, IAe trtsHo BbIpaE{eHo Ha peltrcTpor.paN{[rax
6,nei.r4uponarrfle orAeJrb]rbrX I{pbrJrrreB reJrJrypr,rqecr(ux Jrlrrr{rt nr,rcJropoAa.

(Ilorouetpnqecltafl o6pa6otna BeJr&cb rax )r{c, riar{ r,rgJro}He}ro B [1]*.
B peeynsrarc llaJrolr{eulrfl orAeJrr,Hbrx rio}rrypoB TcJr.rryp[qecnrrx Jrr.r]rr{r:i rro-
JryaraJrcrr ycpeArrerrrrb[i xonryp, noroprrii ],r [oABe]lraJrc.rr AaJrbHeiirueuy aHa-
JIr,r3y.

IIa cplrr. 2 uao6parnerr ycpeAHennnrrl nonryp, uoryqeurrr,rlt tro cnexrpy
Cornqa. Brrrue orolo Hol{rypa oxoJro ropr.raor.rraJrruoii nr.rlrr.rr,r [oHaBaHo pac-
rIoJIoE{eHIre co"rnerl}Iblx ,rrnur.ri,i. (O) ,n "nr.rulrit BoAEHr,rx napoB (q). Sror norrryp,
HaIt I,I CJIeAyeT OII{LIAaTL, OI{aBaJIC.E xOpOuO Cl,Irlr{eTpuqur,rnr. ,("irA BbIfBJIeFrr{tI
poJrr.r Jrr,rHui,i uornouleHrt.s BoArrHr,rx [apoB BBepxy $nr. 2 orJro]Kenbr pa3Ho-
crLI Torrelt cuHero (HopotrtonoJlrroBoro) npbrJra Holrrypa u npacHoro (4nlrrlno^
nomronoro) A (cun-xp.). Macrura6 paanocreli paAr{ HarJrrr4Hocrr.r ytserr,rqeu
B rrrrrr, paa rro cpaBrreHrtro c rracrura6onr HoHrypa. Xo4 paauocreii o6napyx(rrBa-
er Her{orolloe BJrr,r-s}rlle rroJroc tlorJroqeHr,rfl BoA.Er{brx lapoB (rovHu a,6, e, e).
B qe';rolr, oAHaHo, Torrn[ paclpeAeJrrrrorcrr no o6e cropoubr ]ryJreBofi rr\ttlrw.

Ha $ur. 3 upune4eu ycpeAHeuHr,rfi Honryp rerryplrrrecnr.rx nvsuir Hr{c-
JropoAa B cnenrpax Beneprr, noryqeuHbrx 5, 6 u 27 urcn6 1962 r. upr

- lf $o*retpnuccxoii o6pa6otne crcr{rpou Bcuepr,r rprrur,lr,raJra yqacrr.lc B. fI. I{orron-
neBit, rlTO Ml,I C OJItlfOflaPIloCTI]lO OTMCTIaCII,

r,r1 
I

trl tr 
I



+ 0,02

0

- 0,02

. qr/0 - g,jg + 0,20 + Q/0 g - 0,/0 -0,20

2, Vcpegrerur,rft nouryp rerrrypllqecrfix Jrfifitrfr d' -troJrocbr
rro crrer(rpy Co.lrH{a

* 0,02

0

- 0,02

- 0,03

- q7o - 0,q 0 -a'o
(rrcJropoAa, IIoflyqeEEErft

r 0.50

(Dtlr"

o'n -0'20 'g'30 '0'q0

, 3. Vcpegueurrrft nontyp re[[yp[qe-cnl'1x-rr.t'lultfto-rroaocbr r$IoJropoAat

19 "1,1q"#;;;'d;-Bt-Etpu 
5' 6 u 127'VII Le62 r'

A7,A
- 0.sl
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AotrtrJrepoBcr{or{ cr{eqeEtrr,r coorBercrBerrHo_ 0,26 A(5 u 6) u 0,2-lA. Hanepxy
orlreqeHo tro Jrolfi eHrre co nueuurtx (Q ).rrunuri c yqerotu AonrrJrep o B cn o ro crretr{e-
]d,utr 17 aruocsepnr,rx (a). Itouryp raxrxe AocraroqHo cr{MMerp[qeH, oAr.raKo B r{o_

P::1:":ll:_B_otrr npbrrre o6napymnnaer He^oropyro Aetrpeccr4ro, r{oroparr oco_oerrHo xoporrro BaMerHa ua xpurort paBgocrr,r A (cnu._Hp.), nonaaannori naaroft xe Slrr. c yBerr.rseH'br* s rsri, puu lruc-1u'oo, op'a"rru;. It;;';i,Ar,.r,
I(pr{Ba'rI pasuocteft A na yuacrne -0,10 A +- -0,40- A cr,rcrer{arr,rsec*rr
rrAer HI'rE(e uy.neaoft {rr{Hr,r}r, sro oco6euHo 3a}rerHo npr,r cpaBHeHr,rr{ c uo4O6_nort xpr.noli ua $lrr. 2. Ecru na {ur. 2 roqxtr nplrnoft pacnpeAeJr,flrorc.E onoJro,nylenofi iln[t[v., To B cJryqae cuenrpa Berrepur'opruui-"rir"rrarr{qec6rr crre-
rq,eHa BHr{3. rlactr.r.ruo 3To cr{erqeHr{e BbrsBaHO Har[qr.IeM B Cnertrpe nu"ap"
Terflypr.rqecnr.rx nr.rnr.ul IIorJTorr(eH],r.8 BoA.flHbrx trapoB (a,6, e, e, Svr.2). 

r--
o4uano, Han cJreAyer lra {rr. 2, yHaaaunbrerroJrocbrrrorJrotr{eHr4flBoA-rrHr,rx

trapoB He Moryr I{eJlr'lltorr o6nnclrntl ua6lro4aeuoe crreqeHrre nplrnofi pa3Ho-cteti, rem 60.rree sro Mar{crrr{ynr aroro crreqer{r{.t HaxoArrrc.E Ha paccro.sgrrr4
- - 0,26 A, coornercrBylorr{er\,rAonrrJrepoBcnorry cMerqeHrrro B crrerrrpe Beuepu(yxasauo na {ur. 3 crperxod). 

'

Taxr.u o6pasoll, I'rbr trp,nxoAr',\r I{ Ba*Jrroqe,r{ro, qro ,n B Brorr c,'yqae nprf
npr{6nlDxeur,rlr Benepr,r H 3eune c noporr{oBonuosor,i cropoHbr r{oHrypa Kr{cJro-poAHLIx reJrJlypuYecnrx nr'rnrar,i o6uapyxlraaerc.E HaJrr,rslre cna6ofi rroJrocrrr
rrorJrou{eHl4fl, Br,ISBaHHoIf rrpttcyrcrBr{er{ HeBuaqlrrerr,Hr,rx r{oJrr,rqecrB rirrcJtopo-
Aa B Bepxurrx cJronx armoc$eprr Beueprr.

Nlaii 1963 r. :

"Ilurepa'rypa
1.P. II.^IIpoRo{r,er, H. I{. ,,crpola. I,Ign. Itpr,rucnoilaarporpua. o6c.,2g,3, {963.
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Tou XXXI, 1964 r.

CI{JII;I OCIII4TJIflTOPOB [JIf CIEHTPA Fe I

B. E. ffpotco@aea, E. Z, Illr,rtottoodr, IL O. Ipyaleoa', M. C- (Dpuru*

Hpuuruecnlr paccrrorpelrlr Brraqerfirr crrJr ocqrrJlJrfiropoB.AJItr crrexTpa Ie I, noryveu-
nne u l1-6, 8-11, 13-201. l(arra cBoAr(a arra.ren[it Arrrr crlJr ocq].rrrrirrropon 1la 1167 rr.r-
Hrrii B orrrocr4TeJrBrrrJx eAlrrrr{{ax. l[an xoa{$r,rqrrei]T rrcpexola r a6coJlrorrrllt\{ Bi{aqertrl-sM.

Fe I OSCILLATOR STRENGTHS, biV. I{. ProkofEeu, Il. I. Nikonoua, P. F. Cru'
zdeu and fuI . S, Frish.- Tlie oscillator strengths of the Fe I spcclrum, given in [1-6.
B-It, t3-201, are examincd critically. Tlie o-scillator sLreugths of Ll67 lines in re-
lativc unils are summarized. The transition coelficient to absolute units is given.

It uacronrqeMy BpeMelrrr oily6rrl,IxoBau 6oJlr,rrrofi prrg pa6or, rAe npI{BoA.Er-
Cff 3HAIIEHI,I'I CI{JI OCqI,IJIJI'ITOPOB AJI,fl OTAEJIbHDIX TPYNII JII{HI,II,i FE I, }IAX UPA-

BUJIO, 3TI{ 3l{aqeHl{fl AaIOTC.fl B IpOI1BBOJII,HI,IX OTHOCI{TOJIbI{bIX OAL'IHIII{aX, pa3-
lr,lsHr,rx B paBHr,rx pa6orax; Ha6rroAaroTc.fl SHaqr{TeJrbHbre pacxo)r{AeHr1.fl Meir{Ay
SFIAqEHI,IflMI{ AJI,g OTAEJII,IIEIX JII{HIIft }I AA2I{E I{EJIEIX TIYJIbTIIfIJIETOB. MEH{AY
TeM ecTlr BtrOJrHe OnpeAeJrer{r{afl rloTpe6HocTb IrMeTr, oAuH ctrr{coH 3HaqeHl4fi
cr{JI ocqr{JIJLETOpOB, IrprrBeAeHHLrX It eAr4}rofi [rHaJIe OTHOCTTTeJIL]IbrX eAI,IHIIII.
flpu cocranJreurrr{ Tar{oro crrrrcr{a Heo6xoAuMo rrpoBecrlr Itpl,rTrlqecltuit uepe-
clroTp Bcex AaHHr,rx, rrcnJlloqurb l\reHee AocToBeprrbre lI AaTr, nepexoA oT oTr{o-
cr{Te Jrr,Hr,rx BHaqeHl,rfi K a 6co ilIorHbll\,r.

Ilo4o6uaa pa6ora 6r,rna upe4nprrH.ETa Har\{r{ rrocJle roro, Har( Her{oropblMrc
rr3 Hac 6r,r.nn npoAeJraHbr AorroJrrlr.rreJTr,Hlre ll3NrepeHr,r.fl crrJl ocq[J]JJtITopoB AJrrI
orAeJrr,Irbrx rpyn[ r{yJlbrrrrlJleroB FeI [5, 10, L9,20).3ru r,rsuepeHr4fl rro3Bo-
JIrlJIrr yCTaHOBATb r{eHOTOpr;re O66eHTI,rBHr,re IIpr{3HaItLr, O6JrerqLIBIrlr{e [epe-
cMoTp Bcex Aar.rHr,rx.

B uacronrqefi pa6ore cuaqaJla Itparxo r,IaJlaraercrr 068op I4NIeIoqI,Ixc.E AaH-
Hbrx c HpaTHr{M ynasaHrlel{ }reTo[a ux floflyqeHna. ,[,a,ree I{3J]araroTo.fl rrprll{fi-
?brc HaNrr4 r(pr.rTeprrr{ IIJT.E r{plrrl{qecHoro paccrroTpeHx.fl AaHHbIx r1 clloco6 [oJIy-
rreHr4fl or{oHqareJlbHofi Ta6ruqbr, coAepE(atrIefi sHarreHr.fi cl4Jr ocqr{JlJrrrropoB
g,l.a tl67 Jrr.rHr,rfi B crenrpe Fe I n eiluuofi rHaJIe. Hanoneq, Aaerc.fl {opiuyta
ilepexoAa H a6coJrrorHbrrr BHaqeuurrrr, AJrrr qero ucrorlaoBarrbr otry6ruxoBaH-
Hbre pa6orr,r rro olpeAeJreHr,rrc a6coJrroruoro BHaqeHr{fl crrJr},I ocl{IdJr.r].sropoB AJr.s.
peaoHaHcuoili rrtnnn Fe I 3919,93 A.

$ l. O6aop oily6.IIuKoBaHHbIx pa6or rlo I{BuepeHulo
OTHOCT{TeJrI,HLIX SHaqeHUii Clrn Ocqrr,'lrJrtrropoB

O6qee [peAcraBJreHrre o crerreHrr uayqerruocrr.r AyloBoro cnexrpa ]r{eJIeBa'
B OTHOmeHr.rr{ Cr{Jr OCqr{JrJIflrOpOB Aaer ra6r. 1. 3gecr, npr{BeAeH llepeqeHr]
MyJIbTIIIJIeTOB, AJIfl ItOTOpbIX I{3MepeHLI OTHOCI1TeJIbHLIe CI{JIbI OCqI{JIJI.flTOpOB

uo pa6orau, yHaBaHHbrM B croJr6rle 2. Honrepa rrryJlt,Tr{rlJleroB BB.flTbr wa ra6-
rrr{r{, cocraBJreHHr,rx Myp [34, 351.

* Corpygnr.trtfi f ocyAapcrBoul{oro ollrlltlecltoro I{Hcrllryra.

281



B uacroaqee nperrfl rrlrerorcfl AaHHr{e rosrr.r uiln 1200 rlrHlul, lprruaAJre-
ll(alqlIx 343 nrynr,rlrrrJreranr, TorAa Har( qr,rcro HraccrrdrnqupoBaHHbrx Jl.{HlrIi B

cler{Tpe }r{eJIeBa cocraBJrfler or{oJro 5 rrrc.
JIepnr,re o6cronre;rr,rrbre r,ranrepefi.Lrfl cur ocqrr,TJr.trTopoe 6rrnr.r BbrrroJrHeHr,r

P. E. I(nur n A. C. Huur IlJuero4orr rroJrr{oro rrorJrotrIerrrrrr B Bbrcor{orer,rle-
parypr'rofi nanyylluor:i ue.rr,r. Errnr,r rroflyrieHr,I Jrr{Hr,rtr norJrorqe}rrrfl c ocr{oBHo-
ro repr{a a'D u c AByx 6"nr.rxraiirur,rx rt Herry ueracra6r,urbrrr,rx reprroa ctsF u
431, pacuo;roir(eFrr{brx Bbrrue ocHoBHoro Ha I tt L,6 16 coorBercrBeH}ro. Cuertrp
rrorJroqerri,ra uapoB )fieJreBa noilyqarc.fl n rpy6uaror,l rparfuronoii ueun 4tnruoll
1100 uto, HarpeBaerroii ronorr Ao 2100-2900'I(. CneHrpu cpororpa$upoua-
rrr,rcrr r{a cnenrporparfe c roruyrorl peruernofi600 runlpurlttn, c Aucrcpcrier:i Bo
Bropon{ [oprIAXe 1,86 Alar,n. llcro.urr,rno,rt cBera cJryxurJra nr,rHoJrax,rtra c HBap-
qenoi,i no"u6ori nprr rer{leparype 3100'I(. Cpe4nee orr{JroHeHr{e AJ]E paarlbrx
.nnur.ri,i nore6rerc-n B npeAeJrax 4t-1,5 96 , cocran.nrrrr B cpeAHeu 8 % . Srra qnrfprr
He xapanrcpr,rayror rorrrocrl,r ualrepennfi, nocnoJrr,rry nocJreAH.Efl onpeAeJrflercrr
prrAonr rfanropon (uero.ruoc:rr, r.ra]\{eperrn.rr rer{neparypr,r, rraJro}Freur,re runuii
rlclrycnaHr,Ifl r{a Jrr'IHlrI{ rrofJrorr{eHrr-s, pacce.slrHBui caet, HerpaBr.rJrLHoe lrcfioJrb-
BoBar{rre xpunoli pocra), or noropblx BaBr,rcrrr tseJrr,rqr,rua cr{cre[Iarr,rqecHoIl
norperrrllocrr,r l,renrepenuii.

[Ie.rr, Itlrnra 6r,ura [pr,li\reH0rr& ]taprepou [2] l,ns lrgrreper{rr.tr orHocrtreJrrr-
rrbrx crrJr ocqr{JrJlrrropoB i\{eroAonr r,rc[\rcrraHvs. I4v r'Iar\repeHbr Jrrrur4r.r ile 1B
1\[yJrlTl,rrrJreToB, Br{Jrroqa.fl Tar{r{e, y r{oTopbrx IloTerrqrlaJt Boa65r;fi4g11u.fl HrlE(rIe-
ro Tepilrra /IocTl,rraer 3,5 ac,,(na ycrpaueHr.r.E cJrofl xoJroAHr,rx [apoB ]neJre3a,
Aarorqlrx canrororJrorueu]{e, rprnreHrrJracb lpoAytsrra ueqr,r crpyert re,nrr.s co
cropor.rbr or{olrrta, qepcB rioropoe rrpor{B BoAr{Jrocb ua 6.nrogelrne.

lle.rr, rrcrroJrLBleuan ttapreporr, EarpeBarracb Ao ren{treparyprr 2500-
2800'I(. Cuertrp r{crryctarrr,rfl perr,rcrpr{poBairc.a c[oroa.nertrp[qecHr,r rra ror{ }I{e
crrer{Tporpa(re, rtorclpr,rlr rroJrr,BoBancx }trrnr, Ho B nepBonr nopflArie c o6par-
uor,li rnnei,iuor,i 4ncuepcreil3,7 Alnat. Cuon 4annr,re ttaprep nplrBoAlrr B lluiarle
L(nuta, rrplrqerl Jrr,IHrIri cpatsHcIrrIfl B ortourrareJrfr]ror\I crrrcno He rIprItsoA.arcrr. As-
lop OqeHi,rBaeT Torrrrocrr, cBor.rx nsr.repentrrl or 3 4o 159/0. Ocuonna-a oxJu6na
arirx rlarlepeulrii, uo-nr,rl{lrr\rotrr}, Bar(Jrroqaercrr B IraJl-lrqrrrr carrororiroutreHr,Ifr.

Aap'rc, XapTnnr n.Banriep [3],t1rn nauepenlrii orrrocureJrrr'rbrx crrJr ocqIIJr-
JTflTOpOB rreTOAOr{ Jryrrellcllycl{aHrIfl rrcrroJlbSoBaJrrr r{ecHo"rrLHo nreHbr]lyro realL,
.relr l{lrHr r.r Itaprep. .Halpenancfl yqacrort rpy6nn ;lrr.ruofi '15 nn IIo reM-
leparyplr 2500-2800'K. Cuexrp ucrrycxarrrrrr perrrcrprrpoBaJlc.E s o6racrlr
3800-5300 A $oroa;nerttpr{qec(r,r rra crer{rporparfe c norrryroii pcruernoii
i)00 w,mpu,rlatnpagtycorlr nplrBlrarrm6 n , ycrauoBJreHuort no cxe^re Bo4cnopra.
Aaroprr r,larrepaJlr,r re lrte nryJrr)TrrlrJrerrr, r{oropble r.r3rrepeHbr }tr,rulalru [1].
fIo cpaunenr,rro c Hr,rrrronr r,l3rreper{o 19 noBrrx Jrrrur,rr"r, AorroJrrrrroqr{x re r{yJrr,-
TrrrrJIerr,r, Itoropbre y l(urrra 6rrnu r,ralreperrbr.rrerroJlrrocrLro. Anropall r.re y[a-
.Tlocb npoABrrrryrbcrr B o6.nacrr, rtopoare 3800 A rJlaBrrr,rr{ o6paaorrr roroMy, sro
AJLE ycrpaHeHr{fl cax{orrorJrorqeHu.fl rrprrxoArrJrocr, pa6orarr, B ycJloBr,rflx cpaB-
IrlITeJrbHo nnexoit Tel{rreparypbl IIetIr.r co cJra6brN,rrr r,rHTeHcllBHocrfrMrr, r{oropLIe
Jrelr{ar rra rropore qyncrBr.rreJrE,Hocrlr r[oroanexrprrqecHo]"r perrrcrpar{}rlr. As:ro.
pbr o{eHr,rBaror Boairox(Hyrc orur,r6Hy cBor.rx rrBr\repeuuii B+10%; o6parqaer
rra ce6q BHr{NIaHr4e xoporlee corJracr{e arrrx r{B}Iepeulrr,l c r{B}{epeHrrfrl\{u
Itulrra.
,r.,rtrllaMepeH,r,tr cuil ocqr,rJrJrflTopoB B Bbrconorerlrrreparypnoii uesr.r Itr,rnla 6r,rnr,t

trpor,raBeAeHr,r lIenxr.rur,rx{ c corpyAHr,rr{aMr,r [4]nretoAolr (Hpror{oB) Po;+t4ecrneu-
crroro. tr4auepenua npor,raBoAr,rJrr{cl uprr reMueparype ueqll or 2000 Ro 2400" K.
Culriilxn nprcnoB [oryqarr.rcb Ha HBaprleBoxr crer(rporpa{e Xlurlepa r{JTn Ha

cner(rporpar[e c rnocxoii 4r,r{paHquoHr{o}i peruerHoli c Ar,rcrepcrreir - 4 Alnn.
Brr;no r,rsr,repeuo 56 .nlrnr.rfi s o6racrfi 2930-4430 A, nlrutnae ypoBHLr Ho-
ropbrx pacnoJro?fieHlr He Bbrrrre 7,6 ao (a,D, a,F, a9l'). I4.arrtepeHl{.rl 6rr.tlr aa-
TpyArrelrbl reM o6cro.sreJrr,crBor{, rITo B Mecrax recHr,rx criounenlrii ttuwuit puc-
rrepcrr,fl o4uot.rflrrrrrrJr BJrrlaer r{a Aucrrepcuro 4pyrofi; noaroNry Arfl tro.lryale]Ilrg

0aq
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ABropht

JIeT {yc-l,Iurpor[arrona [15] .

Jlerfyc-lcrfr[eprnn IJ 6] .

Poaep [17]
I(ocuucras 1191. . . .

lI. E. Bonpuyn r,r r\. r\.
vyn [18]vyn [18]

fpyancn [20]

IIoMepa N{y.[r,TII]JleroB

3900- 2-4, 78-20 , 38, 39 , 4l-45 ,
68, 71, 72, 120, 124, 1.52,
?\r, 217 , 2,r8, 273, 276-280,
282 , 294, 350, 352 , 354-359 ,
36t, 302, 36,i . 38{,409,4t3,
4t 4, 41G, 423, 426, 429, 430,
467, 476, tt82, 486, 488, 518,
521 , 522 , 524, 527 , 554, 557 _
562, 597 ,603, 604, 606, 648,
6J0, 689, G93-69i, 698, 72G,
728, i29,733, 753. 75J,764,
800 -802, B2t ,822,826. 828,
830, 906, 945, 1i03

13

14

15

42, 77, 72, t24, 130, {80,
277 , 279,326, 350, 357, 369,
q8-3, 394, 413, 472, 476a , 574,
518, 553, 560, 655, 664,726,
729, 763, 801, 802, 826, 974,
t092, 1145, 1146, 1165
318
2!, 24, 2g Y . @.: 44

6.

25
418,'E;rp- 3800-6 't-4, 15, 16, i8-20, 22, 36,

38,39, 1t1-45,62, 66, 68,
71-7?t , l,Lt , 114-t 17 , ,120 

,
124,,t52, i53, 168-170, 175,
17(), 206 , 207 , 209, 2'17 , 218,
222, 26\. 273, 276-278, 280,
282-23i , 287 ,3t8 ,312 , 3rO_
i)5? . :)il, 3J5 , ;rs7-3i9 , 36 I ,
3$4, 367 . 383, 409, 4to, 4t 4 ,
415, 415, 422, 423, 429, 472,
476, 4 1-6,r, 482, 488, 515, 518,
520, 522-524,527 ,525, 553_
556, 558-J62, 5C7. 599, 60J,
600. c08. 6;2, 6;i, u0 I ,

665, 666, 686, 687, 689, 690,
692-695 , 698 , 702, 726 , 752 ,

7r3, 7ss, 764, 767 , 79s, 797 ,
aool sbzl 8i6; Sio' 'sii. 

az:,,
qir6 B:8, 8Jo, 883,88e, BuG,

906, 
,J t3, UJ9. 90J, $73 , 374,

976, 982, CB4. 3r3, to2i,
102G, i01:. t0fi2, t0{i6, l0B7;
1089, 10c2, t0,J'i , 109i, 1t03,
!!gz, il r0. 1i45. 1t4G. |47,
1!6,1, r175, 1178-1180,
1183, 1195, 1259,1260

1!?, 3!8, 383, 553, 680. 8t0,
965, 360, 984,985,H07, r tOB,
t1c4,1195, t269, I270, t300,
130 r

i
I

ntlnr,,
I

I
I

AaHHbIx rlprrxoAI4rc.E rleroAoM rrocJreAoBareil];Hor.o [p[6[r.1H{egrrrr yqrrrbrBarl}
aro BJrrrJrHrre. To.rHocm,. I{s}repeHl{fl, trO OTIeHI{e aBTOpOB, COCTaBJIfler" 10_ 20(/0 .Banrepc n Crapqen [5 ] nauepanr{ cl4J]br ocrlr4JrJrflropoB B cner{rpe }fieJre'a r{ar{
MeroAoM anonratr,noli Alrcfiepcr.lr,r,Tar{ r{MeroAox{ rroJrrrofo ,o"oofturrra*.?Ialre_
p.flJrr{cr, ToJrbno 1\{yJrbrr{nJrerbr c H}r}r{Hr{l\f r.r ypoBHfll\,rU A,D ul;g' a5 F . finn pa6orbr
---*lsl,repeHlrE Ir'reroAolf flol'JroqeHrrfi Br,r[oJrrreHEI [pil. yqacr].rf E. I{. FlraHoHosoii"
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lrrcrroJrbBoraJracrr rre.rL Itr.rura,narpe Baexrafl Ao rerfrrcparyprr 2200'K.IIpn pa6o-
'Te IICTOAOII trOJIHoI'O IIOI'JIO{€H,IIfl IICIIOJIbBoBaJIacb ItIoBeTa C AByXHpaTHT'III
.[poxo]r{Aerrr,rer,r ryqeil. Sro uoanorI,IJro I,I3l\[epfrrb Te ]r{e JrIrHlIrI, qTo u B ll ,4),
TIo npl,r 6olee uuanoii reuneparype; npu aroN{ cHrrxtaJrocI] IrJII,IflIrlre.nlnr,rii nc-
.trvcr{arrr,r.rr. (Do'rorpa{npoBarrr're clenrpoB rIorJ]oIr{eHI{rr rIporraBoAL,IJIocb I{a
.crrei{Tporpa{e co cx{eurrbrNrr,r rrJrocnrrl\r]r 4r,r$panquorrr{br\[r{ peil]ernal,Il{ 600 u
1200 u,mpttrlu,"u.,. ,(ucuepcux uplr6opa -*4 uttn 2 Alnu, B repBon{ ropflAltc'
I4c:roquunorr cBera B MeroAe rro,[]roro rrorJ]orqenrlfl cJIyEtrIJIa ItppllrroHoBa.rI
Jrar{ua fCBA-120 cBepxtsbrconoro AaBJreIrIIfl.

Pa6ora ro MeroAy arronarsuoir Ar{cflepcrrrr rrpor{BBoArIJIacb Ha cner(rporpa-
{e co ci{perqeuuoii 4rrcnepclreii. _Cpe4HtI.EI Allcrepcr{fl s o6nacru 3900-
2700 A cocrlBJrflrrfl 2,2 Al ,u,.tt. I4cro.rurrnorr crrJrorlHoro crreltrpa cJlyxtI,IJr
lrrx{rr}Jrrrcrrrrrir paapn4 rrepeB r{arlrJrJr.sp B reI{croJrrrre (98-39) [37]. Cpeq-
Hrrfl Boporrurtrn ourn6na no oqeIIHe aBTopoB cocraBJrfler + B%, O4lrano pac-
xo)r{ACHr,Ie Bua,{ennft cIIJI ocqlrJlt-rlTopoB, no;ryqeHHElx }IeroAoN[ I(prcHoB rI
uOnrroro IOIJIOqeI'II{rI' B'orAeJILHbIx CilyqaflX AoxOAI{JIo go 60%,

Bce uepeulrcJleHHble pa6ot';r Br,rfloJlllerrbl c lprrMeHenr{ei\I Brlcoltorentne-
patypnofi nanyyunoii ne.IlI l(uuta, Ter,rreparypa ltoropoti rle npeBbrmaer
3000"1t.3ro ar.ra.reurre rex[fleparypr,r HaHJraALrBaer orpaHuqenlrfl Ira JrI{HlIrI,
norollrre Moryr 6r,rr:r, lrauepenrr. Me:roqartr{ floJrlroro rrorJrolqe]Il,r.fi rI aIroNIaJrL-
uort 4r,rcnepclrr4, Kar{ Br,IAHo r,ra [1,1r, 5], ruoryt 6r,rrr, rlaxrepeHr,r rorlt,Ho re JrlI-
'Hrrr{, Htl}n}Ir{e repilfbr Horopbrx Jre]r{aT lre BI;r[Ie 7,6 ec, T. e. JrrlHI,IlI, oltauql'rBa:
rcrqrrecfl Ha ypoBrr.sx r.rr'D, a,F u a\l'; r,IeroAorl lne llcnycxaull.rl [2] ntorvt
6r,r'r's nairrepeHlr Jrr,rnrrrr, HLIlxrrI4e ypoBI{tr Itoropbrx Aocrrrralor 3,5 ao.

C.uc4yrorqan rpyflna pa6ot rro LIBNrepeHr,IIo crrJr ocqlrJrJrflTopoB B c[er(Tpe
)ficJle3a cB.fi3aHa c rIcnoJIr,SoBaTrrrcrr DIeKTIlJrqecnoir 4yrrr. flnaalra c,ler(TpII-
.recnoli Ayrr,r r,rNreer 6onee sbrcoxyro ?eMneparypy, areM rreqb t(uura, [oarorry
BoBrroiit(rro r,IBN{eperlr,re rr,rnlrl:i c 6onr,muir,rlr [oreHqldaJralrr,r noadyrx4euirn. Eonr,-
urrrrrcrBo pa6ot Br,rrroJrrrello nleroAor\{ ryrleltcrlyc}(aHrrfl; B ocuoBttoll r.ralIepfl-
JII{CL JIIIHI,ITI, EI,IE{}Ir{e TepNILI I(OTOpLIX OTCTO.ET OT COCTO.fiIIII'. ABD 6Onee'Iell rra
7 ee.

Har,r6onr,rree quclro r.rar{epeHHrrx nr.urlrfi r,rN{eerc.fl s o6crofl:rcnsr.roi,i pa6ore
Hopnuca r,r Boauana [6]. 3ra pa6ota trBlrrrercx HerrocpeAcrBerlr.rbrxr [poAorr-
)r{eHr{eu pa6orr,r Merrepca,Itop.nrlca u CHpu6uepa [7] u s nefi n e4r'Irrotil urlta,lre
rraMeperrrr [rrre]rcrrBrrocru 39 000 nuulrrt, [prruaAJrex{arqrrx 70 arerterrtarr.

34ecr, 6yayr paccrrorperrrr r'raMeperlrrrr, orrrocflLrlr,recfl H cneltrpy lKeJreBa.
B arorr cfienrpe uBr\iepe]ra 671 rrl,r,:aux, [pr{rraAJreffiarqas 192 i\{yJ]brrltrrreranl.
tr4c:ro.rrrr,rE(o,u cBera cJryxtr,rna 10-aruuepHa-E Ayra nocro.ElrHoro r:orta. Ooto-
rparfupooanrre rporrBRoArrJrocb Ha cler{rporparfe c nornyroir penretroli, ycta-
HoBrreHrroii rro cxeMe Bo4cnopra, c Allclepcrreir 5 Alar,,u,. Sncttrpognr npecco-
'BaJrrrcb na qprcroii r,reAlr c Ao6aBrerl[err 0,1% ]r(eJresa, ,[,,rua rerepoxporrrloro
dtoromerpupoBarrrlfl B HaqecrBe I,rcrosuuna cllaBrreur.rfr rrctloJrLBoBanr,tct go o6-
Jlacrlr 3300 A nonr,drpauonafl rleHroqHatr Jrar{"rra, e o6rac'rn 3300-2500 A so-
AopoAr.rafl JraN{[a r,r B o6Jracrr,r Kopoqe 2500 A ilporraBoArrJlocl DltcrparroJrl,Ipo-
Barrr,re. Cpc4rurn roqrlocrb r{BMcpeHu.E nflreucnsuocrefi rIo onpeAeJreHIrIo
I(opnr,rca u Boar,rana cocraBrrfler -,250/o.

.l],"na oupe4e.[eHrr.fl rer{treparypr,r, ueo6xo4uMoi,ir Artr rroflyqel'Il,rfl auaseufli,i
gf nz wzuepeHrrr,rx urrrerrcr{Brrocteii, upnonertaJrr{crr JrrlTeparyprlrre Blraqeur{fl
OTIIOCI4TeJIbII6IX CLIJI OCqIIJIJIfITOpOB, fIOJIyqeHIILIe IIpI{ HeBaBUC]'IMbIX OIIpeAeIIe-
Hrtrrx; IIrr-E croro 6rr.nra ncuonr,BoBar-rbr BrraqeFrr,rrr Alr. 20 aJreilrclrroB. Ononsa-
reJrrrrroe Brraqenrre rel{neparyprr 6r,r.rro [puirflro paBHLrM 5100+100'K. Cran-
Aaprrroc ornJrouerrr{e Arr.rr orAeJrbnr,rx olpeAerenufi TeMrreparypr,r tro paBflbral
EJrer{e}rrarr cocraBJlfler + 600'K.

Orurn6xa r,rBil.repeur{.a trpr{ rroJryrreHr4r4 orr'rocr{TeJrbHr,rx anaqeuuit l,ilrr
oErroro creiueHra oltoJro 30%. C;re4yer oco6o or:rrerr,rtr, o6racrr, Itopoqe
2500 A, rAe rpyAlro oqerrr4r6 Berr.rqr.ruy ourra6nn, nnocr,ruoft flpu altcrpa-
Iro JItrrtrrrrl,
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Arren lr Acaa4 [Bl pa6ora.u],r rar{Eie c 4yroi,i rocroflHHolo rona r{e}fiAy
NreAHbrMrr sJrer{TpoAarvrr.r, coAep}Karr{r{r{r{ oqeHb ne6o,nrrur.re [pr{rrecr{ (nopx4Ha
0,0L%) paarr.rqHr,rx a.[erreHroB. flonr,ayacr, ranofi 4yrofi, oHlI rIpoItBBeJ]u
or{enny a6conrotnrrx cr{JI ocqrrJrJr.ETopos nlrulrft pflAa BJrerrerrroB, IrcxoAfl lra
npeAnoJroxteHu.fl, rlro rlpoqelrrHtlli cocras raaosofi {aau r o6,;rane paapflAa
lrAerrTllqeH xr{r{rrqecnoMy cocTaBy SJreHTpoAoB, r,r froEToMy ]\ro?r{Ho r.rcrroJrbBo-
BaTr, B naqecTBe cpaBrreHlr.fl Jr.r,rHrrrr c r,rSBecTr-rbrlrr.r a6co,uroTribrl,rrr clrJlalrn oc-
rlrrJrJrflTopoB. flouyrno 6r,rnlr uonyuer{br r{ orHocrrreJrbHr;re crrJrr,r ocqr{JrJrfropoB
77 nnulrfi ctrenrpa lHeJreBa s o6rac:rr 3400-5500 A. I4croculrnoM cpaB-
rreHr.rfl cJry?fir{Jr rroJromr,rreJrr,r-rr,rr)i nparep yro;rruoft 4yrn. Teiuueparypa Ayrrr
(3 a) no orleHne aBropoB ortaBaJracb paBlra 1r300"K, xor.fl a 4anr,uer:truer{ oHr,r

cr{rloutrrorcfl r( rolly, rlro ee cJIeAoBaJro 6rr yne"nr,runrr 4o 1+B00oI(. Cpe4nira
oruu6xa I4Br{epeHrrfl cocrasflfler 60 % .

B pa6ore rrcroJrrrBoBanacr 10-SyroBafl Borr.ryrarr pelrerxa, ycrauoB"relr-
Ha.s [o cxeilre l[r,nn, c A]rcuepcrreiir n nepnoiu IIoprrAne 5,54 Alaut.

Co6onen [9] uauepu;n cpaBur4reJlbuo ne6onuuoe qr{cJlo nnr.rrui, nprrHaAJle-
E{arqr,rx clenTpy }r{oJreaa. tr4auepeulre [por,raBoAr.rJlocb B Ay]re rrocro.fl]IHoro roKa
r{e)r{Ay aJrenrpoAaNru, B cocrao rioropbrx 6r,rno nne4eHo }r{eJIeBo (0,3%). Terr-
nepaTypa Aylrr onpeAeJr.flJracb IIo JIIrHlrflIr oJroBa c I,rBBecTr.rblr'rl,r BlratIerrl4-rII\'IlI
cuJr ocqr,rJrJr.flropoB rr onaBaJracr panuori 5300"4 npr,r ci,rJre ror{a Ayru 3 a.

Mopoaona, Crapqen n (Dpr,uu [10] rpor,raneJrrr Lral,repeurle AJIfl lrrutrrl uyrrb-
Tr{rrJreroB,oxarrarrrBarorlrrxc.s Harferacra6r{JIr,Hom ypoBr{e a5F n 6oree nrtcoxlrx.
tr4anepenr,rn [por,raBoAu,rrllcb B Ayr]e rocrorrHHoro rolta Meir{Ay rreAHbrn{ r{ }r{eJIeB-
Hbrrr aJrer(rpoAanru [pr{ cl,t[0 roxa 1,2 a,npntelr Eterrearrb]ii a,nextpo4 cJryxlr.[
aHoAonr. Terrneparypa :ranofr Ayrrr or(aaarlacb patsHoir 4500*fi0' I(. f{;rx
rerepoxpor\rrtor,l (ro'rolrcrpril)uBaHun lrcrIoJtLaoBaflrcL no,ro)fiIrr0Jr r,rrslii rtpa-
Tep yroJrbrrofi Ayur, nonr,(rpauonarr JreHToqHarr JJarrna lr rtprrrrror{oBar{ Jlamna
|CBA-I20. (Dororpa$npoBarrrre npor.raBoAr,rJlocr rra crelirporpa$e co crrcH*
Hr,rnrr{ rrJrocnnun 4r,i(lpaxqlloHHbrur,{ peruernaNr (600 rr 72A0 wmpttrluu) uplr o6-
pa:rnoi,i .nr,ruerlrroii Ar.rcnepcr,rrl - 4,1 n 2 Ll"uat .

Suagenl,rs orrrocr,rreJrbrrrrx cr,rJr ocqrrJrJrrrropoB, IrBnr€perrrrbre ItpoccBalitort,
Batrrbr r,ra pa6orr,r [11j, rge Aaercr ccr,rJrria r.ra qacrnoe coo6u{eHr,re Hpoccnaiita.
BepoRtiro, ?Tir Aalrlrrre rronyqgsn B peayrllrate o6pa6ornn $or:oaneltrpl,lqe-
cnrrx r,rar{epenrart ltmerrcr{Br{ocrrr rr,rrrr,rri B Ayre fiocrorrrrrroro rolia rrc]rtAy
1r{eJreBHbr['rrr oJrerirpoAarrr,r upr.r clrJre toxa 2,2 c, BbIrIoJ]Heuur,rx Hpoccnaii-
ronr [12].

B pa6ore r4iil{epeHo onoJro 1100 rlrnrrft upn drorouerpn.recnofi rosuocrr,r
7-20/o ,r roJrbrto r{earraqr.rreJlbrra.s sacrr orux rrr.rurlli,i ucfIoJIbBoBaHa AJIfl tIoJIy-
qeH_r{rr auauenrar,i g/. 

^,Mlrrpodranosa [13] npor{BBoAr,rJra r.ralrepeur{.fl oruocl{rerlbHrJx aua.IeHriii
cllJr ocqr.lJlJraropoB, r.rcrroJrLBy.fl B rtaqecrBe ncrorlHuna roa6yntgerlur, ttwuui\
Ayry neperreur.roro rona npu cn;re tona 3,5 a [re]r{Ay qrrcrrrl\{I{ }fieJrearrbll,rl{
srrer{rpoAalur. Terlneparypa Ayrr{ onpeAeJrflrlacb rro ueroAy Opumreiira L{ oKa-
B a Jracb pannoii (3800+300)'K . 3ro BlraqeHne npeAoraBrr.sercfl lraIlr Hecor{}rerr}ro
Bar{r,r[ter{Hbrtrr, Tar{ rtan He 6r,uo y4e;reHo Aocraroqrloro BHr{rraHufl yqery ca[,ro-
rlorJrotrtreHr{s ;nr.rnnrl. Oororpa{lrpoBaHlre uporrBBoAI,IJIocb Ha cnenrporpa$e
c r.lroc,noi,i qr,r$panqlronuoii peureriroii, 4ncuei,pcux rtptr6opa 2,7A.latat. Cyq"-
crByer pflA yxaaanlrri (uanpuuep [3Bl), uro BHarreuufl crrJ:I ocqL{J]JI.EropoB,
rroJryqeHrrbre Mnrpo$auouoft, coAepx{ar BHarrrrreJrbHr,re [orpe[nocttt. IIpn-
qr.rnofl trorpeixHocreii uotner 6r,rrr, eaHrrxeurroe BHarreHr{e reilrleparypbl, rpu-
H.rrroe Mlrrpodrarionoft. ,Il,ericrnllrennno, JIer$yc [15J o6pa6oraJI AaHI{},Ie
Murporiiauonor.i, rae4a nonpaBr{y Ha car{otrorJrorqcn t.te r{ r{cnpaBrrB BI{aqe}II4tr
Tenleparyphr ,(yrrr. Ero guaqeHil.e l,Jrrr Ayr?rropeMeHHoro rol{a oxatsaJloch.
5200" I(, qro r{eco}rrreHHo 6onr,rue coorBercl'lyer AellcrB}rreJlbHocrr{, qetrI

rrpr{H-rrroe Mr.rrpoSanonorl. 06u1aa Berr.rqr,rHa uue4er'rnofi Jler([ycorr IIoIIpaB-
Hu B BHarreHuflx Ig gf rueuaerc.rr or Jrlturnr r{ Jr}rHr{r[ ]r Aocr]rraer BCJIrrqIiHbI,,
paorroii 2.
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flonyuennr,re Jlerc[ycoru r{cnpaBJre}rHbre AaFrI{bIe Mratpocfanonoii xoporuo'
colJlacyIoTcfl c ApyII{NIr.l AaHHbIMI{, r,r UOETOT\{y MbI Coruru BoBl{ox{I{bli\r I{ctroJlb-

BoBarb r{x npI,I cocraBJrelll{u o6qeii cBoAI{r{.
fe{$epnuu [14] roxre r4crroJrbaoBaJr Ayry xre]r{Ay }r{eJIeBHLIT{r{ aJreRrpoAa-

rtru. Tervrueparypa aroro ucrorlulrxa noa6y)I(AeHl{fl 6r,rna_o^rleHeua n 4300'K.
,{aunne fe$Sep;ruua 6stu aHaJIIIBI{poBann Jlerr}ycon [16]; c yqeronr caN{o-

rrorJronlegl{.fl TeMlleparypa AyI}I 6rrua oqenena s 4900"K, qTo Ha 600o nr,rrue,
qerr nprHr.rMaer fe{{reprnu.

Honoe BnaaleHlre reMneparypbl upr[BeJro It Heo6xoAr{}Iocrr{ BBecrr{ rlo-
npaBxy B AaHHr,re le${epruna, uro r'r 6rr,no cAeJIaIro n [16]. O4uano a:ra

trOnpaBr{a ol(a3aJlacb uearasureJir,uoii lr AOCTIIIaJIa BeJII{III,IHLI 0,L-0,2 B BHa-

sennu Ig gl. Harrn r.rcrroJrr)BoBar{},r r{c[paBJreHHr,Ie JIet$ycou BeJlnqlIr{br, rloJry-
rreHr.rbre f e{{eprnuonr.

.(rn lrauepeun.s crrn ocIIIIJIJI.flTOpOB B ctreltTpe aToMa I{ I{o}la }HeJIeBa Po-

Aeporr 117 1 6:,;-la r{crroJrbaoBaHa [yra, c:ra6urlraupyerra.rl cre]IxarIr{? rrpl{ cllrre
roHa 60-100 a. Teuueparypa o6Jracreft Ayrr{, rAe noa6yxpa.irrcb arotvtbl }fierre-
Ba, or{eHeHa s t0 000-13 000"K.

,{na nue4enux aroNroB }neJreaa n 4yrouort [pon{ei:Hyro}t [crroJrbaoBaJlacb
cMecb aproga lr FeCIs (0,2% 11o orllo[IeHIIIo x aprony), IloAaBaerrafl roA
AaBJreHr{er[ B Itallepy. (lotorpartrupoBaHlre rIpollsBoAI4JrocL Ira AlryxnpxaMerl-
Hol,'r CTenJltrrlHotr{ cuel{rporpa(re, Al{cnepcI,lfl I{OrOpoIo s o6.uaCru 4000 A co-
craBJr.flira or{oJlo 4,9 Alun; r pa6ote npI,IBeAeIIbI sHaalel{rlfl lg gl arn JTI4III{Ii

rryrrbrr,rrlJrera N 318.
Itocrlucnag * [19] rrcroJlb3oBaJra Ayry rocrotrHlloro rol{a Nre}r(Ay meJres-

Hbr1{r{ gJIeI{TpoAaI\{Ir Dp}t oLIJIe roxa 5-6 a. Snaqennrr crt.Jr ocqEJIJraTopoB rIo-
ryqaJul0b na o0rroBar{r{u tr3rrepeHrtn pea6COp6qnr,r CneHtpaJrllrblx ,nr'firrafi.

,[,na uoty.leHr{.fl BaBtrcr.{Nrocrl,r rre}r{Ay rlapaMerpor\I [orJrolr{e}rrltI u cIlJIoI:i oc-
rlr,rJrJrrrropa ucrroJlb3oBa.nacr nplr6rlIp{eHl.Iafl rrOAeJIb 4ynr }tayaHa I,r Alrlte
[27 ], ouncr,rBarolr{afl pacflpeAeJreHr{e ilHTeHcr,rBrlocrr{ B caMofioriror{eHlroii JII{-

HI4u. Ber11quHa cat{oIoI.JIoqeHLIfl oI{enIIBaJIac], Ilo cTerreulI Aed)opMaUI4I{
(p a culrpeuralo rIJr l{ carro o 6paulenulo) H oHryp a JIr{HI'III.'- ltouryprr Jrr,rur,rl:i $otorpa$upoBalptcb c nor{otqblo araJlo}Ia ([ra6pn u flepo
u cfrenrporpai[a c 6onr,uroii Ar{cilepcr4eil. To.Ir-Iocrr, rratrepelrla.rl cocraBJJfler
20-25%.

M. E. 13oapuyn r.rA. A. Flonpuyn IlBloupe4eJrrrrrr{ cr{Jr},I ocqlrJ]rl.aropoB Ha

oclroBaHr,rrr I{ByrreHr{.fl ctrer{TpoB BBeBA. I4ulr 6r,rrlr IdcrIoJIbBoBaHbI Bl{aqclrr{.a

lgn (n - orrrolreHlre noa${nql,IeHra norJlorqeHl{tl B JIIIH}II1 n xoe{{uqlIeHry
norJrorqeHr{fr B crrJrolrrHor{ cnertrpe) , uonyuenHble paBJTuuHLIMI,I aBTopamr. Be-
JIr4qr{Ha q cBflBaga C BeJt}lqttl{oli ctrnrr ocql{JIJI.tITopa, HO AJIfl noJTyqefln.fl rro-

CJreAHerO BHaseHII.s HylI{HO BHarE, B Ka}I{AOII CJIyqng Tel\{[epaTypy noa6yX4e-
Hrlfl. onaSarocL, qro ocHoBHr,r^f lrcroqHnr{orr ourr,r6on .sBrflerctr 6nen4upora-
Irrre Jrr.ruufi. Cpe4una Be[uquHa ouur6r,rlr or]rocr{TeJrbHbrx B}Iaqe}II,Irf Ig gl co-
craBJTtler -0'2' rr,.\,rorrrA-Trr,,,r..\,rrr rraHr - )a6ore 6r,rnr.r uc-Hapa4y c aI{cnepI4r{eHTaJIbHr,Ir{It AaHHrINII'r B HacroflII{elI tr

troJrrr3oBaurr rax?r{e BIisucIeHHbIe lpya4ensrlt [20] sHar{eHll-a Ig g/. Ha ocuo-
Barrrrr{ coIocTaBJIeIII{fl Ha6JIIoAeIrHr'Ix t4 Teoperxqecxnx (upu ,LS - cnnau)
suaqeur,rfi uuoxrr,rtelefi g Jlan4e IIoI(aBaIIO, qTo AJIfl llepexoAa 3d61ts(a6D)

4 p - 3 d64s(aGD)5s n cnentpe Pe I srrsr.rcrreHr{e orHoclrrerlbl{Lrx cI4Jr ocIII{JIJlr{-
ropoB cJreAyer nporlaBoAlrrn 

-uo 
ZS - cBrrBrr, a ArIfl nepexola 3 d64s(aaD-)4p-

3a14s1alD15s-n-o npolre,)nyrorrHoft cBflBIt. Bcero B eAI4HoI:I [IHaJIe B o6racrlr
4nrH uoo, 4200-9300 A sbrqucfleHrr lpya4enrtNI BHaTIeHI'{fl lg gl gra 125 mr-
Hr.rit crrenTpa IIe I. Br,rqncreuulre BHaqeur.r.rl HaxoAflTcfl B xopomen{ cor'.rlaclll4 c
rlBNrepeHHrrrNllr r [10] lr 16l.

* Anropr,r 6larogapn,r tr{. B. Itocnrrcrryro, Br,rrroJr}rrrBrlryro no naureii^qPocr,6e traltepe-
Hr\tt EJrtt Hel(oroprrrx MyJrbrlrtrreron no paapa6orauuoii elo ltetoAuxe [22].



$ 2. O6pa6orfia rrtrerorquxcfl Aanrrbrx
u cocraBJrerrlre cno4uor:i ra6luqr,r

Bce lrseecrur,re HaM peayJrbrarbr uanepeur,rft cral ocqrrJrJrflropoB [1-6,
8-11, 1,5-201 6nnu cnegeru,r B oAr{y ra6traqy rr rpeAcraBJreHbr B nu4e lg gf
IJLE paSJIrlqHLIX CIeHTpaJIE,HLIX JIr{HI,Ifi, paCIIOJrOffierrHr,rX [O MyJrr,Tr{trJreTaM
[34, 35]. flpu arou rraMepeHr{-rl 4aur,r,1116o B IlrnaJre lturrra, rn6o n rrporr3Bojrb-
uort ruxate, uprnunroli Aar{rrbrM aBropoM. B ary xe ra6rurqy 6r,rnra sxrroqeubr
r{ reopeTurrecH[e BHaqeHv.nlg gl [20]. Tanuu o6paaou, oxaaalocr, qro r4Meror-
c.rI cBeAeHrrfl rro clIJraM ocr{r{JrJr.frTopoB AJrfl 7767 ilu]F,]r-il, [pr.rrraAJreHatrIrrx
343 uylnrlrfrJreraM u pacrroJroxrerrHLrx e o6racrn crexrpa or 2100 4o 9000 A. tr{a
Hrrx llJrr 320 ,nururft r,nrerorcfl 3-8 paanr,rqHbrx uaMepenlrri, gnx 221 nusuu -no ABa rrSr[epeHl{-g, a AJI.II ocTaJrr,nr,rx 626 nr,rnr,rii LrMelorcfl ToJIb}to oAr,rHoqrrbre
rr3MepeHr,rfl. flocre4nee B ocHoBr{o}I orHocllrcf H nopornoBoruonoft o6[acrr4
cueHtpa (2100-2950 A), 4nx Horopoft, ecJrrr He cqnrarr, rpex MyJrrrrr{rJreroB,
rrsr{epeulrf cAeiraubr roJrbxo Koprlrcou ra BoeMaHor{ [6].

tr9 gfrnrn.

I Z Lg gf,"oo

(Dnr. 1. ConocTannerrce reoperflriecxrrx (tS-ctnar)
I,I A(C[epIIl[eETaJILTIbIX AaIIHIIX AJI,I trlyJlr,tr.rnJleta N 30

7 --Hr.rHr ll,l; e- tvlopoaoBa [10]; J- Itopruc [6]; a-na:rrepc [5]

Hara6o;ree orBercrBeurroft sacrrro uaruefi pa6orrr fiBfifie"tcfi flepexoA or rda-
uepenraft orAeJIbI{Lrx aBTopoB H BEaqeErrflM cr{JI ocqr{JrJr,ETopoB, BbrpaE(errrrbrM
a egr.rnoft rrrnarre. llocxonrxy Aaprc [3], ]taprep [2], Itpoccsaftr [11], Hocun-
cHa.E [19], Ctapqen, Mopoaona r (Dpr,rm [10] naror coolr peay.nr,rarbr B rtrKaJre
I(raura, To pelreHo 6rrno repeuecrrr B [r(aJry ltnnra ra sce ocraJlbubre rrBMepe-
III{fl.

Ilpe4eapureJrr,rro B rex cryqaflx, rAe ero BoBMolnEo, 6buro [por{BBe4e}ro
cpaBIIeHI[e 3l(CIIeprrMeETaJrbrrbrx oTEocr4TeJrbEr{x ctrJr ocqr4JrJrffTopoB c TeopeTrr-
qecHI{MI{ Bl{yrprr orAeJlbr{brx MyJrbrrrrrJleron. flpu DToM MEr r4crloJrbaoBaJrrr r(prl-
1epnrl, 4auurrft lpye4enr,ru l2l1 l,m.fiprrMeurdMocrtr pacqeros rro -LS-cs.Eer.
B tzll rroxaBatro, qro ecfir,r gna nro6oro yponur rra AByr o6paayroqux MyJrr,rrr-
uner (rporr,re ypoBHfl c Ear{MeEF,rrrr,rM Bnaqeuzelr -/) paBr{ocrb Me}fiAy na6.rro-
AeHHbrM Muolr(rrreJreM g JIaHAe tr Teoperuqecnzlr (npu .LS-crrau) Ee trpeBbrrtra-
er 0,010, ro orEocuTeJrbubre ctrJrr,r ocqr{JrJrfiTopoB BEyrpr.{ MyJrr,TrrrrrJreroB, Bbr-
qldcJrelrrrbre uplr trS-cnrsrr, xopomo coorBercrByror ar(ctrepr{MeETailbEbrM AaE-
nrru. llolr,By.rrcr yr(aBaEtrErMnprrreprreM, B ctrenTpe )fieJreaa 6nrno oro6paso 19
MyJlbrrrrrrreron (N 4, 5, 6, 9, 15, 16, 20, 28, 30, 36, 37, 60, 71, 1,52, 3lB, 383,
553, 686, 816), 4nx fioropr,rx uMeer rlrecro xopomee coorBercrBue Me)ilAy reo-
rperl{qecxr.rMu (rpr ,L,S-cnxau) tr DxctrepuMeETaJrbEhrMr( ornocrrreJrr,EbrMu ctr-
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JraMtr ocqrrJrJr.trTopoB, Taroe colocraBJleutre Dncrlepr{MenTaJrr,Hr,rx Aalltrblx o

TeopergrreoruMl( Molngo 6r,rno ucnolbsoBarb npra or6ope sau.6olee AocToBep-

,ori ssasrsuft cutt oCqLIJIJIflropoB. Ha {ur. 1, [pIIBeAeHEofi 4lr IIJIJIIocrpa'
qtru, AaeTc.fl opanEeHIre anctreprrMeHTaJrbELIx Suaqerr,Ifi orEoCI{TeJIbEr,rx cr{JI oc-

qrnouropou (ig glrn.n), raaueiennrrx MeroAoM trorJlolr{eulrfi [1, 5] u Mero-

loM ilyrleucrrycl(agl{.8 [10, 6], c reoperuqecnllMl{ (lg glrs), B.b-rqEcJIeHH},rMu trpll'is-"rrrr. 
flparuaa, [poBeAerr,afl Ea {urype troA yrJroM 45o, coornercrByeT

coBlraAerrrllo eRCIIepLIMeHTaJILEbIx I4 TeopeT6lecr1trx AaEELIX. Han nra4nonA

arofi {urypbr, BHaqeHrrfl oTHoctrreJrbHbrx ctrJI ocqlrJlJlflropoB, [oJIyqeHHLre B

[5,6] u [10], xoporuo corJracyrcrcr c reoperlrqecHrrMr{, rorAa Har( AaElrr,re B

iti lr" Ruyi orr6oJree r{Hreucr{Bur,rx mtnufi cLrJrEEo BaI{LIEterlrI. floarorray

B AaEr{oM clryqae BHaqeHu.E cr{JI ocqrIJIJIflTopoB AJLrI oTI'IX gnyx nau6oJlee I{E-

reucnsurrx ivsnfi. olpeAeJlflJlrrcr, roJrLKo rlo [5, 6, 10]'
flo-61.rAlruotrly, trpu pa6ore 11o ]\{eroAy IIoJIIIoIo 1ro]rJIoq,eEII.a B llapax' Ha-

rpeBaeMbrx [o reM[eparyprr 2900", r{MelotrIeecfl l{Bryseul4e trEreHcI{BHLIx JII{-

suft eauugralo rly6rauy mrnuii florJroqeHr{.rl I4 rIpItBoAr{JIo r( saHr{?fielrHtrM

BEaqeHtrfl M 6I4JI ocql{Jl JI.fl r op oB . flpu { ororp a{rauecx ofi perllcrp aqIIII cflel(rp a,

trprrHflTofi s [1], [1eJIr,B.fl orAeJIr{Tb u3JIyqe}II4e or rlorJlorqeEr{.fl.- 
flepenog orAeJrr,Hbrx ualrepeunfi B rlrr(aJly }tunra [porraBoArrJlcf rlyreM rle-

pecqera srl{x IIBMepeHLIft c IIoMoq,blo flepeBoAIIbIx xoaS{raquegroB' IIaiiAeHELIx
cne4yroq,urrl o6paaorra. flpex4e Bcelo 6rIJII{ RLIqI{cJIeHbI paBuocrl{ Me?I{Ay .3Ha-
;;#ffi;ig gf"Itnura ill , ,rao.rrnttw:lr 19 gla,roryuenrntuu n [4-6, 9,

t5,I6I. np:r-aroono6uapyrxranacr, csoeo6paauag BaBI{clIMocrb arrl.x pasHocrefi
Or [Jrr{Hr,r BoJIHI,I, I,IJIJIIoCTpI{pye]\{aa r[ur. 2. Sgecr [O oorr a6CqlrcC otno-
)r{eHbr [Jr[rgr,r BoJrrr B A, uobcrl opAI{IIaT-3HaqeHufl paarlocrefi A: Ig 7lx-
lgglo. I{aH ru4uo ua {ur. 2,.uavlonsrtree noilrrqecrBo AaI{Hr.Ix orHocl{rctr H

o-6nac.r, crenrpa 3400-4500 A. Bnvrpn al'ofi 06racrl{ }ie BarIerlro 3aBucr{Mocrl4

A. ot Alunr,r BoJrrrbr; To ffie caMoe Molr{}ro cnaBarb rr rlpo 6onee" AJrI{HIroBoJIEo-
ar,rii yuactox cllel(rpa. B o6racrn )r{e AJIr{H Bolrtr fiopoqe 31100 A o6uapynruna-
ercfl SaMerHoe r{SMeHeHr{e BHaqeHraI'i A . 3ro paennur{e BacraBI{JIO Hac rlpo-
!IsBecrrr cotrocTaBJIeHIIe peBynbTaToB p.EAa aBTOpOB, IICI(JIIOqa.fl AalIEbIe
I(lruroe.--Ha 

Sur. 3 upegcranneEo colocraBJreurle pesyJrbraroB r4Br\"{epenrlfi [5, 6, t0]
B aaBqcr{Mocrrr or AJruEbI BSJIEsI B o61acru },}, 2800-4500 A. Ha aroft {ury-
pe trpuBeAeHLI paBEOCTtr

Ar : l9 sl 16l-lg"sl t5l n A2 : lgsl t6l -ls-gl t10l'

ftaH nra4no, B eToM Cilyqng ue o6UapyXtI{BaeTof EllHaItOfi saBIIcIIMOCTu.,BHaqe-

nuft A 1 n A2 or AJILIErI B9JIII6I; pas6poc roqe6 [pI,IMepIlo oAIIHaHoB Bo eceli o6na-
cr, 

"re*rpu. 
3ro ynaarrBaer Ha ro; qro B I'r3Mepeglrflx I{uHroB Itl, npouane-

Aerrgr,rx B r(oporr(oBoJrEoBoit o6nacru cfler(Tpa (oco6euno [JIf MyJrbrl{rlJreroB
N 9, 10 w Ll), rpucyrcrByer crrcreMarrqec1arr o111tr61a' fioropa.fl rlpr{BoAI{r n

BaEr{H{eIIHLIM BEaqeEUflM 0I{JI OC{LIJIJI.fiTOpOB IJIfI COOTBeTCTByIOqIIX IlpyIIn
ruuttfi.

flepecuet peByJIr,raroB r,IBMepeHLrfi 14,5,6, B, 9, 15, 16, 1B] s mranyl{unra
rlpor{BBoAr.rJrc.E rlo cxeMe IS Sfri: Ig glo * A.q' . Cpe4uue sHaqeul{fl paeuoctefi

[4, BrITII{CJISIIHLIS AJIfl I(a}HA6IO aBTopa 11o I{sMepeHI{flM B o6naCtu 31100-
aSOOA (Snr. 2) , ol{aBarlti{cb paBrrr,rMr{ x: Aa: -0,54; As: -0,10-(getoggltc-,r.p.rrii A, a 

-0,15 (uero4 rorrorueirrla); Ao .: 3,15; Ac:'0,58; Ars:
:-0,06; Are :0,05; Ara: -0,36.- Peaylrrurur ruonepetnifi u"a*'aBTopoB, BLIpaE(eIIHI;re B eAIItrofi ilHaJIe' 6uilu
auagar,, n ,ra6mrqy. b ,ry nre ra6nurly 6ttti BI(JIrorreHEr rr rrBMeperillx Itnnra

* tr{ugenc y A o6oauauaer, qro AaHIrafl
TOpa, yKaSarrHoro B crlrrcKe JrrrTepaTypFr rIoA

19 ],BB,ItphrMcftoft o6cepaaropuu, t. XXXI 2Bg

paSlrocrl A orHoctlrcfl It r{3r{eperlua}1 ar}-

cooTBeTcTByrou{ItI\[ rloM€rpol{.
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. ,t000 4000 J000 A.,

@m.2. I{alreterrre paarrocrrr Me}HAy or"IT## Itunra [t] rr'Apyrnx aBropoB tro ArrrrnaM

I-HuEr-Itop,rrfic [6J; 2-]turrr-Arrerr [8J; J-t(r,rHr-fIeEHr,tH [4J; a-Xr.rnr-Mopoaona [10];
.t - I(raxr-Co6o.ireo [9J; 6 - Hunr-Bafltepc [5J

It] gnrr MyJrbrrrrrJreroB J\&]9, 7O w 71, flepeBr,rqucJreggr,re c yrreroM florrpaBorr-
ELIX r(osofrrqlrelrroB, orlpeAeJleHr{brx AJr.rr KaffiAoro MyJrbrr{rrJrera rro rraMepe-
Er{.rrM Apyrux aBropoB. 13 4auurre [6] lns MyJrbrr,rrrJrera N! 15 6rril raxxre sne-
Aerr rroflpaBoqur,rfi HosSSuqlrenr.

fIprt conocraBJreHrrr{ paBluqHrrrx anaseuuii Ig gl, upe4craBrrerrubrx B eAr{Hoii
Irrl(aJre, Br4AEo, qro HpoMe paa6poca r.raueperurfr rrMerorcfl etqe u cucreMarE-
qecHl{e oTnJIoIIeHr{.E, B peSyJILTaTe HOTOpbIX OTAeJITJET're I'I3r\{epeErrfl CT4JIbHO
pacxoAflrcfl MeffiAy co6ofi. Hanr.rque Aar{Hr,rx, [oilyqeEHbrx paBHbrMr{ MeroAaMlr,
,qaer Bo3Molnnocr:r, ue6aslrrr,cfl or cl{creMarrltlecHr{x orllu6oft Ra}fiAoro orAeJI},-
HOrO SKClrepl,IMeHTa.

Haulr 6r,rlro upolraBeAeuo ycpeArreHrre Bcex Bnaseuufi Ig gl Wtx rarxgofr
crlexrpaJrbrroti rraunu. flplr oupe4eJreHr{r{ arrrx cpeAur{x BHaqeHrrft Haxtgoe or-
AeJrbEoe rrBMepeur{e flpr4urlrlraJrocb c oAr{r{axoBr,rM BecoM. O,quaxo B Tex cryqa-
flx, KorAa srtclro ycpeAnfleMbrx ana-reufifi [peBbrrrraJro rpr{ rr oArro r{B Hr{x orJrrr-
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+000

@nr. 3. Xog paanocrefi nemgy
/ - I(opnnc -

3000 A,A

AaHHbrMrr [(.oprr.rca [6] u gpyrr.rx aBropoB rlo AJIuEaM BoJIIT

BaJrrepc Lb); 2 * Itopauc - Mopoaosa [10]

gaJrocb 60nr,ure r{eM Ha 0,3 0r ocraJrbHr,rx, xopoulo corJracyrctrIr{xcfl Me}r(Ay co-
6ofi, ato BHaseuue Har\{rr }Ie yqI4TLIBaJIocr,. r{aqe Bcero sro Ha6rroAalocbAJrfl
AaHHbrx [2] u [15]. OHoucarerrnrrfi peayJrbrar [pLIBeAeI{ s 'ra6r. 2 v 3.

B ra6l. ? Aauro BHaqeHu.E lg gl Als luuuficrenrp.a Fe I s o6tacru L,f
3000-9000 A, a n 'ra6r. 3- 4,ra o6nao'ru )')" 2000-3000 A. B repBoM, BropoM'
TperbeM u qerBepron cron6qax ra6rpru coorBercrBelrno AaHLI (ua ocuonauull
ra6lnrl Myp [34, 35J): uouepa r{ Ear{MeuoBaHr{.fl MyrrbrrrrrJreroB, r(BalrroBr,Ie
rrucla yponuefi, BHaqenufl" rroreHqr.raJron noa6ym4egr.rrr Hrrlr{Hero rr BepxHero
yporuefi r{ AJrr{Hr,r BoJrrr B A, fl,nuuu BoJrrr r{ rIoreHIIr{aJlr,r nos6yrx4eurarr [pI4tse-
AeHr,r tro t361. B rrflroM -.roraplr{Mbr BuaqeHuii ornocnrenrrHlrX cr{Jr ocIII{Jt-
Jr.flTopoB lS Sl . B rrecroM - paBHocrr{ Me}r{Ay Mar(cr4MaJrbrrbrMr{ r{ MrrHrrMaJIb-
HbrMrl sHaqeHr{flMr1 lg gl , prrAy orAeJIbHl,rX fip]rHflrblx AJr.fl ycpeAHeEr.rr{ AaIr-
nux. B [ocJreAHeM cro;r6qe-ccr,rJrr(n ua pa6otr,r, AaHHLIeT(oropr,rx 6t]ntz,,uc-
rroJrbBoBar{br AJrfl rloJryqeur{.tr coorBercrByloqux cpeAHI4x enaqeunfi . B or4e;nr,-
HLrx cryqaflx n ra6nr.rqr,r 6rrrn Br(JrroqeHr'r reoperlrqecxue BHaqeunn Lg gl r.pu
LS-csnztr; arr{ BrraqeHr4rr BaxJrroqerrbr B r(pyrJrr,re cno6r{H. }tpoue roro, B ra6r,.2
BnrroqeHbr aHaqeHu.fl lg gl, Bblqr'rcileHurrre rlpr{ [poMe?r{yrounoii cnfatl, uto
yKaBbrBaercn ccnrrnor:i [20] s [ocJIe/lHeM ctor6qe ra6;u.rqrr.

Toquocrl, Ig gl, nplrneAerrHLrx n T a6n. 2 v 3, i\t;,l1laarrBrx AJII{H BoJTII 11 MyJrL-
TrIrIJIeroB paBrtl{rluafl. 3Ta ro-InocT r, uplr6nuar,rre.[buo Mo]r{er 6utr, oqeuena
oruorrreHr{er,r MaHclrMaJIbEor"I paaHocrlr (ruecroii ctor6eq ra6rnq) K rII4cJIy I{c-
lro.llbBoBarrr,rr,lr sriflrr0r{lrr'i ornoclrreJrrrlr},rx cl,rJI ocqr,rJr.ilfl.TopoB nplr ycpeAHeHI{I{
(uocre4nuii crol6eq ra6;urqr,r). I4a paccruorpcHl{rr erlrx ta6nnq BuAHo, qro
rrpr{BeAeHHEIe cpcArrl{e BHaqeHLIfl lg gl [$n,rl,tulrii, ]rAe rIIIcJro ycpeAlrfleMr,Ix BHa-
qenrafi cocraBJrflJro rprr r,r 6onee, r(ax rlpaBrrro, o6ra4,alor Aocraroqnoii roq-
rlocrbro. Coeeprueuuo HerrcHa ror{Hocrl lg gl pn,rrr.rrruii s o6flactu ],I 2500-
2000 A. 34ecr, r{Merorcfl roJlbr(o Brlarleulrr lg gf , uolyrleuur{e t(oprrucou lr Eoa-
rraHoM [6], s uaN{epeur{flx noroptrrx 4ra aroii o6;racrlr cfler(Tpa orcyrcrBoBaJr
c oorB ercrByrcrqlri,i x arlr5 p or a nnuri l.tct oquux cp alr HeHI.ra .

Ha Sur. 4 gr.n rrJrJrrocrpaqr{lr Aaercr cpaoHeEr,re ycpeAuerrHLlx asaqeulrfi
lg gf, upe4craBJreHHslx g ra6Jr, 2, co anaueHr4-flMr.r, rrrcrloJIr,BoBaHIrIJMI{ rlpn yc-
peArreuur{. Hax BrrAHo na $urypsr, paa6poc roqen gla 6onr,urlrucrBa JII4-

nlrii c Ig Sl( 4 ue npenumaer -f 0,2 (rrrrplrx-nyunrrrpulre iluHl{u }Ia puc.4).
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, (Dnr. 4. Conoctaraeglre ycpeArreqrrrrx Bgaqetuft lg gf c peaynlrarauu uenepenr.rfi
oTAenr,rrBrx aBTopoB

Torr,no Arrfi Jrunuft clg gl}'4 B rrefioropErx cilyqafix rrMeercfi AoBoJrr,Ho Buaqtr-
reJrr,Ebrft pas6poc orAeJlbtrbrx AarrEbrx; aro orrrocrrrcfi K MyJrbrr/rtrJreraM N! 607,
608, {092, 1163, 1L46, 7165, 7778, rraMeperrufi Anrr Koropbrxrpr.rBeAeuur [6,
16, tgl.

Heo6xo4uuo orMerr,rrb, qro qpeBBbrsafiqo )fieJrareJrbEo yBeiluqurr, qtrcro
oficrrepr.rMeETaJrErrbrx AaEEr,rx AJrfi arr{x Mynr,Tr.rflneroB, a rar(E(e aoo6qe grr
tex nruufi crrenTpa Fe I, 4rx r(oroptrx r{Merorcfl oAHo-ABa uauepenux. 3ua-
qeHtrfl lg gf Mn runufi, rAe r4Merorc.fi rpr.r r{BMepeEtr.E u 6onee, Mo}r(Ho cqErarB
ycTaEoBJIeHHr,rMIt AoCTaTOqEO EaAerr(EO.

$ 3. A6co.,rrorrrrile BHaqeHRn crlr ocrltrJrJrflTopoB
n cuenrpe Fc I

Ouy6tlrronaH p.sA ualrepeuuft a6conrornrrx ssaqeunfi crrJr ocqr,rrrJr.rrropoB
ilvr,ufr. ?fieJreBa. Eonrruuucreo a6conmrHbrx BtraqeEuft gaercx [Jrfl peBoEancsofr
JruEr{tr 3719,93 A. Bce aru Bgarrerrtrfi rrpuBeAeEr,r s ra6r. 4.'B seii V"rrr"o,
r(orAa, neM rI Kar{uM MeroAoM rrpoBeAer{o uccJleAoBaEne. ItaH BtrAEo ue ra6nn-
Illr 4, 4annbre' rloJlyqesntre pa3HLrME aBTopaMtr tr MeToAaI{fi' JIeHtaT B AoBoJIt,-
Eo yanoM trErepBaJre 0,030-0,047.
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Ta6;rll(a 2

Lu.rru ocqunurflTopoB ,rrruur"l l-e I n o6lacrn 3000-9000 A
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4-4

[-'l
4-O

2-1.

0,00-4,31
0,05-4,37
0,09-4,42
0,00-4r37
0,.05-4,42

0,00-4,39
0,00-4,44

0,05-4,55

0,00-4,56
0,05-4,61
0,09*4,64
0,05-4,56
0 , 09-4, 61

0,tt -4,640,01-4,6(
a,1.2-4;64

0,05-4,73
0,1.2-4,83

0,00-4,91
0,05-4,95
0,09-4,99
o,tt-s,01
0,00-4,95
0,05-4,99
0,09-5 ,01
0,1,1.-5,02
0,05-4,91
0,09-4,95
0,tt-4,99
0,12-5,01.

0 ,05-4 , 98
0 ,00-4, 98
0,05-5,0t
0,09--4,98

0,00-4,99
0 ,05-5 , 03

0,09-5 ,06
0, tt-5 ,08
0, t2-5 , t0
0,00-5 ,03
0,09-5 ,08
0, 11-5 , t0
0,00-5,06
0 ,05-5 ,08
0,09-5, t0

2874,1.73

2869,308
2863 ,864
2835,457

2840,423

2825,687
2795 ,006

2756,268

*27L9,025

2720,904
2723,579
2750,1.42

2742,406
2737,3t4,
2756,329
2744,065

2647,559
*2629,587

2522,850
2527,436
2529,136
2529,837
2501.,133
2510, 836

2518,103
2524,294
2549,61.4
2545,980
2540,973
2535,609

25t2,363
*2486,371.
*2498,894

2530,692

2483,272
2488,1.44
2490,645
2491,156
2489,751,
2462,648
2479,777
2484,1"87

2447,71.0
2462,1.82

2472,896

t ,50
1.,46

4",20

t ,66
1.,20

1.,2".t

t,t0
ota

:1 ,04
2,7 1"

2 ,7 
r,t

2,76
2,76
2,28
2,41,

t ,50
L,72

3 ,59

,q)

2,44
3, t3
3, t6
3,08
2,95
2,97
3,10
3, t3
3,09

2,0,;t
2,15

2 ,06

(4, 09)
(3,e2)
3,63
o,LLt

3,15

2,07
n a,

(2,35)
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0,38
o,1ro

0,44

0, 06

0 ,03
0,20
0,00
0,15
0, t1

0, t0

0 ,20
0, 06

0, 37

0, {5
0,06
0 ,07
0 ,07
0 ,06
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10

a5D_z5So

2t
a5D_w5Po

OJ

a5D_a\P0

a6F_fl\P0

44
a5F_a5Go

45
a61t_26H0

46
a61t_w5Do

47
a6F-w\Fo

t4
a6D_w5Do

E-8, ao

0, 09-5 , 07

lg gl

7,82

q /tr

2,g3
2,63
o Dc

2,35

2,60

,a

+-J
90

r-1.

4-J

2-t
9D

,,
5-6
4-5
o-4
z-;1
/t 

-25-5
4-4
D'

5-4
4-3
94

2-l
t-0
3-3
9:9
,1.-1,

2-3
t-2

2,6r
2,54
1 ,93

2,[0

D,+o
3,23
3 ,05
3,21t
2,96
2,63
2,71
2,70
2,56
t ,50
2,03

2,90
2,89
2,t4
I ne

2,61

o,ol
2 D9

2,7 r
2,62
2,45
2,59
2,99

2,31t
2,30

3,01t
2,56
2,51
,t1

2,14
2,70

0,05-5,44

0,00-5 ,72
0 ,05-5 , 75
0,09-5,74,
0,I7:5,75

0, 00-5 , 94

0,91-5,27
0, 96-5 , 31

0, 99-5 , 34
0,96-5,27
0, gg-5 

, 3t

0, 86:5,30
0, 91-5 , 32
0, 96-5 ,33
0, 99-5 , 35
1,01-5,35
0,86-5 , 32
0,91-5,33
0, 96-5 , 35
0, 99-5 , 35
0, 91-5 , 35

0, 96-5 , 35

0,91-5,33
0, 96-5 , 34
0,99-5,37
0, 86-5 , 33

0, 91-5 , 3zr

0,86-5 , 39
0,91-5,44
0,96-5,48
0, 99-5 , 50
1,01-5,51
0,96-5,4r+
0, 99-5 , 48
1 ,01-5,50
0,s9-5,44
L,U-5,48

' '2487,J7A

2297,799

2166,773
*2178,090

2{gL ,83g
. 2,1,96,043

2094,/1,17

zs4:1"ogr
2845,596
2848,7t5
2872,335
2866, 626

2788,105
2813,288
2832,436
2843,979
2851 ,798
2779,22,1,

2804,52!,
2823,277
2838,120
2795,541.
28t7 ,505

2806, 985

2825,557
2828,809
2772,083
2797 ,776

2733,582
2735,476
2742,255
2744,529
2753,692
2762,027

*276t ,785
2757,31,7
2781 ,837

*2774,734

26?9 ,063
2728,021,
2743,565
2754,033
2759,817
27,t 1 ,656

4-5
o-4
,D

5-5

D-5
4-4
CD

,n
t"-1.
4-5

0, 86-5 , 48
0,91-5 ,45
0,96-5,47
0, 99-5 ,49
1,01-5,50
0,gl-5,49
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#l*3;fi1"r#TI*ILr;.

0,45
0,44
0,52
0,20 ,

0, 63

0,48
0,44
0,46
0,45

t6l

t6l

t6l
t6l
t6j
t6I

t6I

t6l
t6l
t6l
t6l
t6l

tql
teJ

:st

.el

el

6,
6,

6,

6,

,1(

6, 10, 1

3, 10,1.

3, 10, I
6, 101

70,71,L

6, 191

6, 10I
t,10I
i, 10, lt
t5l
I6t

6, 10

l, 'lu
3, 10

6, 10

70,11

6,1r
6, 1r

i,10
i, 10,

t5l
l6l

[5, 6

[5, 6
t6

5,6,1

[5,
[5,

[5
'5, 6

[5,
[5,
[5,

I

[5,6

t5
F

t

[5,

t

I6l
t6l
t6l
t6l
I6l

t6l
t6I
t6l
t6j
t6l
t6l
t6l
t6j
l6l
t6l

t6l
t6l
t6l
t61

I6l
t6l
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47

a5F _w51t0

48

e51t-y5D0

50:
fi'F-#D0

5t
6F-,rBGo ,

tro l

$F-.#G0

Df)

a5F_r3Fo

59
a5F_u5G0

62
a6F _a61t0

oJ
a5F _r1co

65

a61t 
-fr3P0

86
e|F_u5Do

87

a3F_figF0

0,99-5,47
1,01.-5,49

0,86-5 ,50
0, 91-5 , 52

0,96-5,53
0,99-5,55
t,0t-5,58
0,91-5,50
0 ,96-5 , 50

0, 99-5 , 52

0,9r-5 , 60

0 ,96-5 , 6{

0 ,86-5 , 61

0 ,86-5 , 65

0, 9t-5 , 66

0, 96-5 , 68

0, 99-5 , 69

1,01-5,70
0, 86-5 ,66
0, 91-5, 68

0 , 96-5 ,69
0, 99-5, 70

0 , 86-5,81

0,86-5 ,87
0, 91-5 ,87
0, 96-5 ,89
0 ,99-5 , 91

1,01.-5,92
0,86-5 ,87

0 ,86-5 , 90

0,91-5 , 94

0, 96-5 ,96
0,91-5 ,96
0, 96-5 ,98
0, 96-5 , 9zr

0,86-5 ,93

0,96-5 , 99

0,99-5,99

L,48-5,79
1.,48-5,79

1.,48-5,8L
1 , 56-5 ,8zr

2763,108
2766,91"0

2666,813
2685,213

*2706 ,583
2718,436
2726,054
2699,L07

*2724,954

2734,006

2641.,647
2662,057

2605,658

2584,537
2606 ,829
2623,532
2635 ,810
2644,000
2576,692
2599,570
2618,019
2632,238

2501 ,695

*2472,344

2496,534
2507,899
251.7,659
2519 ,630
2468 ,880

2457 ,598
2465,150
2474,8t5
2453,477
2467 ,733
2486 ,693

2443,873

*2463,728

2479,481.

2877,302
*2875 ,303

2863,431"
2895,036

J_J E-8, oe },, A

1.-2

5-4

2_'1,
1-0
4-4
J-4

.l-J

5-5

5-6
4-5,,

tq

5-5
4-4
J-J

5-4

5-6
4-5
3-4

t-2
tl

5-5
4-4
D'

4-J

5-5

DO

,,
4-4

4-4
,u
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rc el

2,51,
2,13

2, 80
2,9L
3,tL
2,87
2,78
.) n)

L, to
o Dr)

2,66
2,38

2,78

JIJZ

3,1.4
3,13
3,17
3 ,06
,o,
3 

't*2
3,04
2,88
o K7

3,21.
a oa

3, t0
3 ,07
2,91
2 0r

,,,
3,26
?t,/79

2,91
2,69
2,97

2,79

2, 69

3 ,00

2,89
2,59

2,90
2,84

t6l
t6I
t6I
t6l
t6l
t6I
t6I
t6l

t6I
t6l

t6I

t6l
t6l
t6l
t61

t6l
t6l
I6l
t61

t6l

t6l

I6I
t6l

t6l
t6l

t6l
t6l

t6I
t6l
t6l
I6l
t6l
I61

t6I
t6l
t6l
t6I
I6l
t6l

t6l

t6l
t61
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{00
a31t _u3G0

125

a5P_ti,P0

128

asP-Ijo
133

a3P-80

134
a3P_u3Po

142
z7D0_g7D

151

a3If._u3I:10

754
a3I:l-u3lfo

156

asII-r3Io

157

asII _t3H0

161

b3F-FFO

162
b3It _r3G0

166

agc_s3co

167

a3G_u3rI0

170

a3G-FFo

lB2
bsLJ_t3H0

E-E, ec

t ,61-6,18

2 ,18-6 ,7 t

2,18-6,68
2, 20-6 , 68

2,28-6,55

2,28-6,56

2,40-6,67

2,43-6,87

2,40-6 , 98
2,45-$,99

2,40-7 ,07

2,tt0-7,48
2,43-7,50
2,45-7,53

2,56-7,13

2,59-7,46

2,69-6,93
2,73-6 ,C:)

2,69-6,98
2, 7:r-6 , 99

2,69-7,13

3,24-7,48
3,27-7 ,50

27L0,51+7

2734,269

*2750,879

2764,330

2895,4t5

2894,505

2901 ,915

2791,787

2706,0t5
2728,825

2656,149

2439,744
2442,567
2440,107

2708,570

2543,920

2923,8s2
2948,433

2887,807
*2907 ,520

2789,802

2918,023
2923,290

#ffilanl ,#,{i?lffi',fi*

I6l

t6l

t6l
t6l

t6l

t6I

t6l

t61

t6l
t6l

t6l

t6l
t6l
t6l

t6l

t6l

t6l
tol

t61

t6I

t6l

t6l
t6l

A,A ts sf

J-J

2-1

,)

rtr

5-5

6-6
4-4
6-7

6-6
5-5
4-4
4-4

5-5
4-4
5-6
4-5
5-4

6-6
5-5

2,7,1

3,16
200

3,30

3,60

3,05

3,17

J,ilJ
3,49

3,38

3,60
3,77
o,4t

,1 ,OO

4t,0[

3,56
3,41

2,95

3,16

3,90
3,90

MeTOA OCI{OBaII Ha I{sMepeHIIIt OTHOCLITeJILIIbIX I,IHTeHCI,IBIIoCTefi fluHufi ITCCJIe-
AyeMoro aJreMerrra, noe6ym4aeuoro B EJreHrpuuecxoft Ayre, IIo orHorxeEr{ro x
JII{HI{fiM 9JreMeETa cpaBIrenlr.fl c HaAe)fiEo r.rBMepeHHbrMu a6corrorrrbrMr{ BepoflT-
Eocr.fiMr4 [epexoAoB. Heo6xogLtur{M ycJroBr{eM rrpr,rMerrrltMocrrr MeroAa.flBJr.fler-
c.E rrpeArloJro)r{eHl{e o roM, rITo orHocr{TeJIE,HOe CoAepffiarrue aJreMerrroB B TBep-
Aoft u uapoo6paauoft {aaax oArrHar(oBo. An.ren , Acaal [g] s fiaqecrBe aJre-
MeET_oB cpaBHeEr.rfl r{crroJrr,BoBanlr Si, Cr, Mn, Fe, Ni, Ga, Ag.

- {oPo-rona u Ctapqes [33 ] n HaqecrBe DJleMerrra cpaBgeHlr.a BB-flJrr{ Maprageq.
rar(r{M oopaaolr, BHaqeHr,r.fr a6conmrur,rx qucefl f, ronyuenubre B 3Tr.rx pa60rax,
cTporo roBop.fl, IreJIb3.fl CsuTaTL HeSaBrrcr,rMr;rMrr.

Honep uytr,rlr-
IrJreTa r{ nepexotr



Ta6rr\a4
A6conrornr,re BHarIeHrIfl crIJIr,I ocqllJlJrflTopa JrrrHIrII r(encBa I3719,934

tr{cc,rreIotsareJl]I

I(r'rur [23, 29] (1942-1958)

lton([epvar u Beccerr, [30] (1951)

t{rox [31, 32] (1957-1961)
Arres n Acaas [8] (1957)

Ee:un, ,Ilaruc, lilrur [29] (1958)

f(op;nuc u Eoanan [6] (i962)
t\,lopoaona, Crapqcn [33] (1903)

llaucpcrrtre fionuoro nor.r]oulcH]rfl B

I{IOBCTE

flornorqeur're B aroMHoM [yqne
T ayuetpr,r.tecnui,t uctoP
ily.retrcnycxant'ie
l'laucpeurrc rroJlHoro [or'.TIoueHI{fI B

aToMHOr{ lyrrr{e
JIy.ror'tcnycHautto

)

0,030

0,043!2oo/o
0,035+10%
0,036+60%
0,032!L2o/o

0,047
0,045

Cpegnee r{B ceMI4 a6conrornr,rx BHaqeHI,Ifi, paBgoe l:0,038, 6uno lrcuorr,-
BOBaHO lraMrr [pr{ troAoqere rlepexoAHolo Hoa{6uquelrTa or orrrocrrreJrl,Irblx
BHarreHr{fi H a6CorrcrublM. flepexoA or ornocr{reJllHr,rx Buaqeuuft 1g g'forn,

rlpr,rBeAerrHr,rx B Ta6r. 2 n 3, H a6corIoTHbIM rlpol{3Bop.uTctt IIo +opMyre

Ig g/"0. ,- lg g/" , n - 3 ,27 .
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