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AHAAEM?Ifl }IAYIT CCCP

I,ISBECTI4'T I{PbIMCHOII ACTPO(D?I3I4qECHOft OECEPBATOPIIII
Tou XXVIII, 1962 r.

HOJIU TIECTBEHHbIf,I AHAJIMS
ATMOC@EP TOPfl TII{X CBEPXT?IIAHTOB

II. OTIPEAEJIEIIIIE TEMIEPATYP II TYPEYJIEHTHbIX C(OPOCTEff
B ATMOCOEPAX AEBflTI{ CBEPXTI4TAHTOB

o9,5 - 85

O. II . Io.ttttau0cnuti, U. M, Eomota,oa

Meto,solr xpr.rnofi pocra Ea ocIIoBe 50 cueH'rporpaMM c Atrclropc1tgp. ZZ^,! A'laatr' usy'
qeuhr q,u:irrrre,'xi'e y,'r,onun n ar:uoori-rcpax gena'rli cnepxrlrrarron O9,5 - 85.

Oxopot.ru ulrxlotyp6yneErErrx pnuxteuufi (?rt), EariAeEEhIe rto rprrrlJreTrrrrrM rr cl4Ery-

JrerHUr{ JtI4Hl,IflM Fle I u rlo Jrr{rrr4rrM il])orr[x aJleMeEToB, Bo3pacraror^ rIpI{ rrepexoAe or
anes,tt 85 ri 3tseBI,aM 80, a aa,etu cHolla yMeulmarorcn B 3BeBAax u9'5.

B a,ruoc.pepe traxlloi,i BBesArir nau6o.rrsmre clropocrrr trofiyqeHbr_ I43- _r{p}I.Br,r,x-,poora
4nn'lpn,,.,r"roe'HeI, HauNlerrbrllre-rr3 HpI4BInx por-,ra gnn nusr'rfi O ll, N II, Si IIIU np.''dr, y'urrr.'ra o6yciornenbr, rro-rrt4lrllrlorty, padr,rurofi rny6uxofi (foprrlraporaulra rrslrfi
He I lr llporrlix aJleMeHToB B arMocrpepax cBepxrlrtauToB.

Cnopot,ur c,, cofiooraBJrerrr,r co cfiopocrrrr4rr Manporyp6yJlerrrrrr,rx Anrxteuufi B arMo'

clpepax arrax BBeBI (71), uafigeurBrx r]o r{onrypaM crenrpaJrannx lunnri. V, 6tnaxu ts

or, uailgenurrM no rpr.rnretau He I.
flpoue4eno collocraBJreurre rerrneparyp noa6yxgenux (7"), naiigeuurilx B ocuoBEor{

l c Jrr{Hr4uM O I I, c reMfleparypaMu rrorrr4aarurrr (7r) , uairgeurhrr{rl nB nollr6rraqrtl rlopuyn
Caxa u I'oJrrUuasa, npralreueuuofi It JtIIEIIftM pE,qa aroMoB B AByx COCOAIItrX cTaAl{flx
uoguita r ntia.

(t6uapvmeua Banrrcr4Mocrb floryrreErrrx ?r, ot uorenqrraJloB rloalr3aqlrlr lr loa6yxr-

AeHI4rr Tcr arotr{oB, J]r{HLII4 RoToptrx l4crroJrb3oBaJrr4cb [JrB olpeneJreuwn Trr. SasrcuMoo]rB

rrureprrpcrxpyerra rrar{r.r fiar{ cfle[crBrre BaDra('r4Mocrn rry6rrrr saJreraulrr a(pqpextunrrrx
cnoen.oopaaonaHuR llrHufi. B arMocq,epax BBeBnhr or [oreEqI{aJIoB l{oHl{3aqrllr r noa6y'
,rueHlrs,1Jlg alrrx ,;nauit, er:or rrrnoTl rroJrEocrrrlo [oATBepx(Aaerctr pe3yJrLTararrr{ aEaJIIr3a

Teoperrrrrecrilrx mopelefi aruoctpep ropfltrux 3BeBE.'l\{sor.os,a ruocrr, uoJlyqaeMBrx relrneparyp AoJur(Ea [pI{,BoArrrL n 6omruru omu6xau
B oTHocltrr.Jll,IioM xlrMIrrr0CnoM cocTaBe SBeBAHLrx atuoc(lep, oIIpeAeJlfrer[oM MeToAolf
t(pllBbrx pocTa.

A QUANTITATIVE ANALYSIS O1,' ATNIOSPHERES OIT HOT SUPERGIANTS.
II, A I'ETERNIINATION OF TENIPERATURES AND TURBULENT VELOCITIES
11\ ATN4OSPHERBS OI,' r\-INE 09,5-85 SUPERGIANTS, !y O. p.- 

_H-olLandshg arld
I. M. Kopylcu.-Tire plrvsical contlitions in tlre almosphcres-of nine. 09,5- 85 super-
giants hrivc becn stuilieit by the curve o[ grorvlh nle[bod, 50 specbrograms wilh dis-
persion 24.3Armm aL H, being used.

Tire turbulent vcloc'i[ies (u, ), obtained from the curves of growth for the FIe I
Iines arrd those oI other elements increase from 85 to BO stars, and then decrease for
09,5 stars.

'Ihe curves of growth for the triplets _of He I yield the.largest velocity in the
atmosplrere of a sta'r, those for the O Ii, N II, Si III and other Iines the smallesl. The-
se cliff,:rences are probably due to di.ll'erent depths of formation of the lines of IIe I and
other elernents in ihe 6tmospheres of supelgiants.

Tlie velociti.r ,, i,"r" tompared witti Iarge scale velocil,ies (71 ) obtainecl from

line proliles. The verlues of 7, are close to thoso of oi found {or the I{e I triplets.
Tho ercitation temperatures (?'u) determined mainly from O II lines were compa-

recl wit,h the ionization temperatures (?, ) derived lrom the combinaiion of l,he Saha



and Boll,zrnann lormulas, applied to linos of sevcral atorns in trvo successive ioniza-
tion states.

A dcpenderrce of 7,, on llre ionizalion antl cxcit,ation potenlials rvas [ound for
al,oms, t,he lines of rvhioh rvele usetl fol oornputinq I,,. This dependence is interpre-
ted as the oonser]ucnoe of a connect,ion beLs,een t.he tlcpbJrs oI thc -ef 

f'oolive .layers_of
line 1'or.malion arid the ionizaLion and cxoitllion pol enLials ol tlrcse lines. TIris conclu-
sionis conlilrnerl by lhe lesults of analysis of'LheoreLioal rnodels ofaLmosplteres of
hot stars.

Tlrc unccr'tainlt'in tltc Icmpcrrturcs *ill l,rr,[ Lo lrrlqc trrrc,Ls in tlrc t',.ll;rtive clrc-
rrrical r.ornposit ion Li slellur aLrnusplruros obtirin;tl l-ry Ilr;'r'ur'\'c oI qrowtlt rn:Llrod.

Bnoqnr're Barleqaur{rr

I-Ia ocrrouarrur{ ouer{Tllocrtoluarecrtoro N{arcpI,IaJra, rIoJIyrIerIEoro s 1958-
1960 rr. rra cneltrpotpad1e 7220-a,tat, rcJIecI{ora Itpr,trrcnoli o6cepna'ropnu,
llaarara pa6ora no l{ccJreAot;aHr{ro rfttelr.recnr,rx yc,rloBIrI"r I{ Xur\rll{ecHoro co-
cra3a aruocrfep ropn.rl,rx cBepxr]ll'arrroB B clleltrpa,'IbI{o}I I{Irrei)uaJle Og -
lr2.

B nepnolt crarle, nocBfl[Ielltlor-r uay.tettltro Boclr\M cBel)xrr,Irarlros I]B --
A0 t1] , 6turrt yHa3arrrrr rralr6oree BalxHr,Ie coLlpcrrel{IrLIe BoIIpocbI trcc,IIeAoBa-

I{I1A aTr,rOC(I)Cp rOpflrllrx cBepxrlrraIITCI{IIx 3lle3I['
1. Xapixiep iyp6y,nerrl{blx ,r(BI,IE{eHrii B ari{oc(bepax 3rl4x 3Be3A. Conep-

Lrrorrrro IIerrcrrLlt{ /(o CI{x nop (}cTaIeTctr Bofipoo o IIl]oI{cxo7I{iIeHI'llr typ6y,renr-
IITJI1 ARr,rlr{errltrl, o xapaHTepe I4BrrerrJHI,Ifl ctiopocrrl rlrltx l\BIIH{etll'li,I c Ilblcoroi{
Ir artrocOel)e tr o crenelrrr IrJrr,rflIrrrtr ryp6yr'IeHTIIocrlI I{a ycJIoBI'IrI nepelloca
aHeprI,II,I B arl4ocdrepax 31lc3A.

2. yrrrrorrerrux or .[oItaJIbIroro reptIoiIIliIaNIIrtIccItofo paRHoBeolrfl. Xor.g
rl3yqglrrna OToro Bon'lloCa ItlteeT 6onr,uroC 3Ha(IeHI'Ie Ip14- ?ICC,IIc/IIoBaIlllII aTL{OC-

$ep ncex rlrrroB BRea11, oA]rar{o Har,r6oJIrtirl{tlr Lrlrrepec oH tIpeAcr.lBJIfler AJI.fi

auroc$cp oBepxrr,rraHroB, 06,rraAaroulrlx 6o,T ruroii rIp()rfl1I{cIIIrocrE,Io !I He IIa-
xoflarur{xc,fl, rIo-I]I{/(I'IX{olly, B rrrl(pocTaTI',lqecItoil'I paBIIoBecl{ll'

' 
Mero4 r{pr,rRr,rx pocra, }13-Ba er-O cpaBIlI{reJIblloli rrpoororl,I HaI'I6o'IIee qa0ro

y11orpe6Jrrrelrtrft gtra o[]le/leJrer{I,In rfuanvectittx xapalirepl{c rlIH arlroctfep
,nnrri, npt{u6AI,IT o6LI.IIIo I{ paBJIuqHrIt\I_ 3I{arleIIrLsrI l'er'lrrepaTyliLI Bo36]ErAe-

nnn (7'u) r,r reNrreparypLl IIoIIIIsilrlu" (/^,f) 
^JIfI 

amlociilep o/{Holl I'I rofi me 3Be3-

iqnr (cru., HanItIraIep, clroAliy M. Xarl [2])." 
Arn BDSBA uglr[r,rux clexTpaJrbrrblx ItJIaccoB, rAe l,It,Ieercfl I{ o6r,tqno nc-

[OJrr,ByoTCrI BOBt\{o}ItIloCTb OIIpeAe-JIeIII,liI 060!1X TeNIIIC]]aTyp, ?,, OttaBt,tnaeTCfl,

Har( ilpaDr{Jro, Frlr}r{e Tu ua 5-20% n eaBlrcnrlocri{ or o[eKTpa,TbIIoro I{JIacca

r,r cBerrlt{ocrll BBeBALr (ir n aaoucuNiocrl'I or liero.qa o[peAeJreulln teunepatyp).
Arn BBSBA crrer{rpaJrrrrrr.rx r{JraccoB Or) - 85, B roN{ tIIIcJre lI /UIFI cBepx-

II{raHToB, Oupc/Ie,IIfIeTC[ 06blquo To.[blto oAIIa Tex{fiepaTypa, 'Iaqe BCSIO I{o-

Irr,r3arg,rorrlra.r, BclcllcrBtrc aroro I4ByqsHrra xapill{Tepa yIt,'IoIIetlr'1rI ycJroBI{I1

B aTx{ocrbepax BBeB/1 or Tep[,ro/U,rHa[{rIaIecl{oro I,I rI{Al]ocl'aTi,Iqcct(oro paBIIoBe-

clrfl B Brra(rrrreJrr,Hoil nrepe BarpyAIIelro. Eo.ur,rri,te AoIIoJTIII4ToJIbIIIJe ycJIoEt-

,*rrg BBo/IrITCfl 6;rarOgapA HaJII,IqI{IO Il aT}lOCOepaX CBepXIUTaIITOB Typ6y-
Jr erIIHInX ABl{}IteIII,Iflt c 6o.n Illlnlrl{ Cltop ocTfl rII',I'

lvlt,r co.urr.{ IleJreco06paBHr,rNr i.lJrf I,uI.rrlocrpaIIIII{ cltaBaI{Horo BLIIIIe I{parlto
06prrcoBarb coDpe1,telIIIoe cocTofIHI'Ie BonpoCa o6 r'rey-Ierrr'rlI (bI'IsuqCcItI{x yc-

noi*ri,r rr xrrxrr,rrrecr{oro cocraBa arltocrbep orAeJILIIblx. caepxrIlfaIIToB clreltr-
paJrrrrrrrrx IiJIaccoB 09 - rl5.- 

Bcero B aToll cIIct{TpaJrb}rotr rrrrTepBaflc pa3II,IIIIILILIII aBTOI]alru C npulleIIe-

Il.rrelr rraoTo ollcltb CH,IIIIIo orlrualarclqellorl LieroAlll{u [SyrIcHo B-10 CBepx-

1'IlIAIITOB.- 
Ar,. fo[o.nlr [3] lrayqren s l,op! r., cRep_xrrlrarrr c, cam (o9,5 Ia) ro ceMI{

CnCrr.rporpaxIN'Ia[,I C AIICIIUpCI'II'I-I 40 Alatst. 14lr aHa,ttraa BoAopo[IIol'o Ctleltrpa

6r,rra 
-orrpc4eJreua 

AByrrfr MeroAai\{r{ sJIeHrpoIIIIarI IIrIolrl.Io,Cro (l.g n, : 14,02),

3[eHrpollHoeAaBJlenlle(IgPr:2,59,upuu'{To'rlro']':7'effrlofirltaJre



a{r}exrurnrrx rertlneparyp) \r a{{enrunuoe ycl(opeIrI{e cr4JILt rflll{ec?I{

(G^g",, : 4,1,4). Err.rro nari4eHo orr{o[rer{r,re roJlrlol'o qtrlcJla aro^{oB Bo/{opo/Ia

,o reJl14fl u arltocr[epo (Ie 
,,,1," : - 0,52) ' JltrttlttL oCTarrL,lll,Ix xJIj\llllICct(]tx

' \ ' iltt I

SJIeM0IITOR IIe I{CIIOJIE,SOBaJII4Cb.-"-"br"pr.rrrar* 
HD 1882,!9 (Og,5 I) 6r,rr u,yqsll M. TaH [4] uo crrcltrpo-

f paM[,Iar\'I c /Ucnep(,]Ile i il5 Ll am.0.netrrpor1noe AalrJIeI.IlIe, 6u'no nniiAello IlByNrtI

rllero/laAln no Ro/topoAnolly cllcl{rpy 0g P":2,5I)' IlaiiAeuo, uro,lg 9"11 :
: ,;?6 L 0,80. 

'IlprnreHo" 
{opuyny Caxa n JILr}II^II\{ Hc I r'r I-Ie II npu

lg p'" :2,51, M, Xin rra[r.la, uro 7',, : 29 000". fIo Hpnnol:i pocra' rlocrpoell-

,rl1i An, ,nuunrt Si IV, C III, Si III, O III, I{g II y^O II, nairTlena cl{opocrl

n nrr*onroa-ra6uux typ6ylenrHllx lIBI4lI{cHttii t)1 : 4,0 n,nlcen-.-Flali4ouo ralt}fie

orooarnrarrunoe o6r.rnne cci\,rl{ JIel.}tlrx aJler\4qI{TOB, IJI{JIIOaIafl FI r'r Il.o.

cnepxr.lrr.aul,xcas (81 Ia), neperrerrHocrb crreR'I'pa Itoroporo HeoltHoltpar-

,ro ornr.ruracr, (crt., oorrprrlp, l'5 1), I{3yqaJIc,I p' tgSZl" /{xr' Mauuuno [6]'

" "1ssa-r954'rr. 
'6o,, ,iryr.n 6o.nec 1era.;rr,uo A. A' Eoapuyltou [7]' 

" ,

Arr. Marrnnrro rlctroJrr,soBaJr crrenrpolpanlxlbl C AIlClepc}rci.t_/+0 Al,tt.tt.

11o'xpnnoii pocra ArItI lnnraii O II ou ttarle.11, q'ro ?)t :35 nulcen flo rtoto4y

VnsoJrr,;ta r,r uo rloprry"ne tr4rrr,nr.rca - Te.rlnepa onpe/teJICIIo. oJleltrpol{Hoe I\aB-

,nrr. (l'g P" :2,20,- ,t1rrt DroNI rIpr4ILIro, a{ro lg'1' : 4,40)' Llafi/Iollo' tlro

lg g.,, : 3,16, Oupe4eaeuo orHoruer{r{e qr,rcJla aroNloll reJr}rfl It rlrlcJlv aroMoB

BoAopo/ta.'A. A Boap.1y11 [7] ucno;rr,BoBaJr crrcnrporpar{Mtr x Cas c ,j1r'rcllepclrei'i

23,4 Llxu, ItoJIyqeIlIIbIc I'llI s 1953-J954 rr., a raltxe nloBeJI aLIaJIlIs l\{alc-

ururo ua6.nro/\eiruii x Cas r,ra pa6o.16 fdnr. MaHrrr,ruo [6]. fIo clopnry;re Izltrlnlr-

ca - Tc.,r;repa lg P" : 1,84. I-lafiAcnu lg 8"tt (3,35) ' ryp6ylenrn&rl cltopocrlr

uo xprl,ori po"iu \ZA-a4 n,ulten) rr rro r{o}nryllaNl ^JInHlli'i O II u Mg II
til-ttZ n"ulr:en), l.exrneparypbr r,rorrr,rBarruv (21700 - 22199). u roa6ynr4e-

iun (18 000-19 800").- 3(xpen'nuna,, ren{lcparypa (23 000') rpn,rlra ro
rtrr(aJIe o$$ertrr'rnrl,Ix rerlreparyp ar:ea4 [81.

p. I{apb.rrert Ig l 6r,rro rrponeAerro ile'] arrr,rroe cnextp_o$oror,IsrpuqecKoc
r{ reoporlalocl{oc ItocJIe/(ooor,r" a'uroc(lepr,r cllepxrulalita ( Pcr'.{ B1 Ib). I3, elo
pa6ore uctloJIl;sOBatto 13 cuett.porllarlNl ( Pcr c 71r'rclepclreir or 2,8 1o 39 A/"rr"ll'

?I""ra/\,-,oogr.re nlloncAcrro R oouoBrrox{ NIero,qoNI cItaBIrerMtt la6;IroTlaellr,rx

creH,rpaJrLrrrJx xapal(r,epuc't'r{u croi,i enealqll c x:tpaItrepI{cr]'rItar{11' IlbltlI{cr-

JIeHIu,llul no Cepltrl uo,qe,.ircii ar,lrocrfepr,r ropflalct.o cRcpx]ll4rall'ra' Oupe4e'nenr't

?err, lg P,, (rpr'r 'c : 0,2I3),lgg, apnocrHarl re^Ireparypa 14 rerlneparypa
n"a"*oc(,epe 

- 
IIRcBALI IIpII T : 0,21.J. tr4a Itpun_oiir pocra 1.nrr rrlrrlriir O II

(uv.,rr,'rrriI.,rc'rt,r Ail 1,, 2,5 r'r 6) no.rryuel{a 21 : i4,2 tiit,tcen.
''-";1. nrrn.p tt0] B rra[rrcarrrror{ oxoJro liecrrrr,r rrer ]raira[ o6aope pa6ot to
xtr{L,ltrqeor{o$ry cocTaBy 3lJc3A npr,il}oAr,rlr HcI{oTopIJc pe3}JrbT€lrLI I{OJIIIqeCTBeII-

HOro aIIaJIlIaa arruoc$ep 1. 1 anca11 B, I) roxl qrlCJIe Tpcx cBepxr.llIaIIro1l ,

a tr{Melrno - e CMa, y2 Ori u 55 Cyg. flpalle4eHr,r 7'.11 (.1air71elflil 1r0 [II{arI-e

adrrlertrnnrrr,r, "rn,.ro1ro.ryp), 
o,rrerrrpot Hule /lilriJrelulrr lg !)" tt o6r,rrIalr c, N.

N1l Mg, Al, Si ,r S .ro orrrorueunro n Q. 7',,11 :,23 000", 20400",20 400"

a Lg, P" : 2,80, 1,34, 1,1J6 Aln e CMa, 72 Oli n 55 Cyg .coorBcrcrBellllo''B 
lta.ur,ueliruer,r JL An,nep ilpoBeJr 6oree Iralelnrrt,rii aHaJlI,Is arrrocdlel)

cBepxI'!ll'allron e CMa u 55 Cyg, npI{BJIeItarl l\Jlrl BToro I{eToAbI I{pI4BLlx po0ril

u mo;le.ncii arnroccitop [11, 12lt.

floc"rreltnuc /rue pa6orr,r [pocJre/\oBaJIrI, oAIralto, cI{opee N{eroAl'lqecHylo qeJIL

(cpannerlre Ir coullecrrroe lrpulrcrreur{e paBJrI{trItbIx ]\{erolloB aIIaJII4Sa arlrocrpep

r.opnrllx anenl). i34ccl, yNlecrr.ro cocJIarlcrl Ira ABa BecbN{a Ba}ItIIIix BIJBo[\41

c4e.,rar,rrurx u pa6ore JL An.rrepa [11'|. tso-uepBLIx' paBJI]tqHLIe r]IIILI ]tpI{BbIX

pocra, rrpyr{erreHpr,re rr aHaJurBy aruocr[ep _I{oIrHperIIoii BBes/{LI, upll]loAtll'
I{ }ler{oTopbtr\,r paaJrr,rqurrrl B oTIIoCIlTeJIbIIol o1utmu xlll{llalecx}Ix aJIe}'IeI{Toll,

Aoxol(ftxl,r.lrr l\o -1 0,20 n lg 1/. Bo-ntopr,rx, 1acIIoJIbBoBallUe pa3II4IIHLIX

xapaxrepncTllH SBesAIILIX OlefirpoB AJIfl OnpeAeJIeHl,lfl IIapal\{erpoR 3Be3l[IIbIX

o



arMocqrep fiprrBoArrr It paBruqH],Iu (ra uuor',1a oqenb craJTbuo paarrrrrarcqurvrcr)
BHaqeHrrflM T, lg P, u u1,

Heo6xo4unro orMerr,rrb o6urupuyro pa6ory l.-1. oofirra Il3l ro r{oJrarre-
crBer{Eonry auaJrr,rBy aruoc$epu cBepxr.r4ra}rra 55 Cyg (B3 Ia). I4ccne;tonanze
aruoc{epr,r aroft anes4hr rrpoBe/rleHo n,raccuqecftr.rNr xreroltou <rpy6oro aHa-
JIIISaD r{a ocHoBe o6mupnoro cnenrpo{oro}rerpt4qecxolo lrareprla.rru. IIo no4o-
poAHor\'ry crer(rpy AByr\rfl r\{eroAaMu ([,rero4 vusonr4a u $opuyna I4nr.nra-

9.a - Te.raepa) uo"rryueuo lg n": 13,20 -l_ 0,30 u lgp, : 1,55 0,30.T": 16 250o rrrsilcJrer{a ro $oprvryne caxa, upniueneunofi H Si II s Si'III
c raI(IrM pacqeroM, sto6br Beilr,rqr.rua lg P., nonyrreuHafl r,re arofi cpopnry.nr,r, con-
rraAaJra c lg P" rro Jrr,rrrr{f1\,r BoAopora. Hafi4euo as{exrlrnuoe yc1opeHr.le cr,rJrr,r
Tfllnecrl4 B Tex cJroflx atuocdlepu 3Be3[bI, rAe BoaHr,lnaror tso4opoAgLre Jrggrrrr
(q S"r, :2,87) r{ rAe BoaHrrxaer uaryqeHue c l, ( 364G A (lb S"r, : Z,rit.
O6a aru SHaqeHnfl lg g.r, MeHr,rue HaxoAnMoro c ygeroi\r BaBrrcr4Mocrr4 ruacca -cBerr4MocrD (lg g : 3,1). tr4a aHaJrr4sa npunofr pocra AJrfl nlrnufi N II u Si III
I[ I{HTeIrcI'IBnocreft rr.rnufi He I oqeueHbl cl{opocrrr Mr4nporyp6y.rren:rnrrx ,qau-
xreulrfi n aruoc{epe 55 Cyg. cpe,quee BHaqeurre ?rr paBHo Jio ttulcerc, o[Haxo
3llaqeHllfl 2;, IIOJIIEOIIHbIO IIo pa3ilI{qHbIM JII4HI{EI[, XOne6nrorca n o.IeHr, 6o1r-
ml4x trpeAeJrax - or 15 go 65 nulcen. ro xouryparu 19 nnnrafi o, N, 1\4g, Al
u^ Si naft4eHo, qro cnopocrb uaHporyp6y"rrenruux Anumeulrfi 

'(r/1) 
puu"u

36 t 3 ruu/cen. l.-I. (Dofirrou olpeAeJreuo raxlr{e or}rocrrreJrr,noe'o6rr.rrlre
xtr{Mr{arecrr{x aJreMer{roB n arlroc{epe 55 Cyg.

[.nn uonnorrr o6aopa neo6xo4raiuo yno^{flr{yrb pa6oru ro olpeAeJreHr{ro
cxopocreft i\{aHpo- II Mr.rHporyp6yreurnr,rx 4nurHeulrfi n arlroc{epai paAa ro-
pflqux cBepxrr,rfaHToB.

Csbrme 20 ner {Baaq JI. Io;rrq6epr [141I48 aHaJrr4Ba r{pr4lrbrx pocra AJr.rr Jrr,r-
nufi He I, O II u N II olpeAeJrl{Jr cltopocrr{ rrrnxporyp6y.reutnrrx 4numerurfin armocsepax 25 ropflqr,rx gB_epxrr4raHroB, Koropbre ts Hacroflr{ee Bper.rrr [o
xnaccn(lnnalll4l4 B cl4creMe MK ornocarc.E Ir HJraccaxr cBerr{Mocrr{ 

- 
Il -Ia.Cxopocru onaaaJrr{cb BaKJuoqeHHbrMr{ B upeAeJrax or 0 go 35 nu/ren (n aaur

CI4MOOTII oT ctrel{TpaJlbuoro ItJIaCCa SBeBALI I4 B I\{e}I6IIIeft c:reueur,r OT ee I{JIacCa
cneruuocrn).

B 1954 r. M. Xan [15] tanxe otrpe[eJrlrJla cxopocrrr l,rnxporyp6yJrer{rHbrx
4nramenuft n arlroc$epax 20 aneag O n B, B ToM qr{cJre 10 ceepxrurarrron.

B pa6ore, trocBflqer{Hoft tt ay.renr,uo MexaHrrBMa pacrur{peHvn tusytit B cne11T-
pax BBeBA o z pauuux B, A. cnerre6aH [16] onpeile.rrnrr cHopocrrr BparqeHr(fl
4la 150 anea4 O u B, r roM rrucile 4na 60 cnepxiurauroB HJraccoB cBerr4rrocrri
II-Ia. B arofi xe pa6ore Cnette6aH uoxaaa;r, uro ua6.rrro4aeMrrre Honrypr,r
crleKl'paJrbHr,rx ruurafi MolnHo r4Hreprlperr,rpoBarD r{art ])acurlpeHEbre oceBLrL{ .
Bpaq,er{r4eM (a, sin i) utn maxporyp6yJrenrrrr,u\{r4 ,qBr4}fieHr{flr\rrr (71), rpnuerra
oIrpeAeJr.rIeMEIe rro oAuol\{y I{ Toi\{y me Horrrypy BeJrr4rrr{H6r uo sirt i L4\/t cBl,3aqbr
coorrromeHrrelr a, sin i : 1,3 I/1. Itpoue roro, C.uerte6an upnnot\14,r pfll\ cBrt-
IIeTeJIbCTB B IIOJILBy TOIO, qTO B CtreRTpaX CBepXIIIIaHTOB I(JIaCCOB CtIeTLIIIoCTII
Ib - Ia rr, Boar\{o?fiHo, II pacurr{peHr{e ctrenrpaJrrHlrx nranlrfi o6yc.rror;reuo
ItpylllroNlacllrra6lrr,rnrn ryp6yleurullMl4 ABr4?fieHI{.aN{I{ I.aBoBrrrx rroror{oB t} rlrMo-
c{epax, Ho rre oceBbIM BparqeHr{eNr BBeBALT. Vlcxogn r,ra aroro, uafi4enul,re C,ner-
re6axoru rro ctrexrpaM cBepxrr4rar{roB Berr4rr[r-rbr u"stn il7,3 cnel(yer pac-
crrarpr{Barb I(aH cnopocrlr }raxporyp6ynenrur,rx 4nl.rrxerrlliil n arruocr[epax err{x
BBe3A.

,[etanr,uoe oarraltoMJrelrue c [epeqrrcJrelr]rr,IMpr nr,uue pa6orar\{I[ ro r,rayqe-
Hraro sraar,r.recHl4x XapaHTepl{crr{r( r{ xr.m,rr4qecnoro cocraBa aruocsep cRepx-
I'I,II.AI,ITOB IIO3BOJIflET CAEJIATI, BbIBOA, AITO B I.IACTOflII{EE BPEI{fl NIbI HE I{J\IEEIYI

/locTaToqHo oAIropoAHbIx w coIIocraBl{r{blx pe3yJrbTaToB r{oJrr4qecrBerrr.roro
aHaJIr'I3a arltoc{ep ropflqnx cBepxrr'rraHToB paBruqHrrrx cileKrpaJrr,rrblx noA-
ItJIaccoB (nupouem, ETo 3ar[eqaHlre He i\[eHee c[paBeAJrr4Bo ]r [pr{NreulrreJrbuo
H ropflrrr4l\r BBea4anr rnaguoft nocJreAoBare.nr,uoctr,r).



OCO6euso llaBlIOpoAIILle pe3yJILTaTDI TIOJI1r.I&K)TCg npl{ olpeAeJleIlI4I{ xa-
panTepr{CTr{K aTMOC{ep CBepxII4IaI.IToB I{3 aI'IaJIUSa I{pI{BbIX pOCTa.
- XOts EJIeItTpoIIELIe fIJIOTI-IOCTLI B aTNIOCOepax ropfltll{X 38e3/I' olpeAeJItle-

nrble B HacToflIqee BpeMfl IIpel{ArlyIII,ecTBeI{Ho no paSJIIIqHbIx',I XapaKTepI{CTI{HaM

BOAOpOArroro cleHTpa, I{ nrOryT Cr4CTe[,raTI{qecKI,I OTJIUIIaTLCf OT SJIeltTpOIIHLIX

11ror;,rocreit r a{serirlrnrrbrX cJrofrX o6paaonaruns 6olr,ururlcrBa cneltrpaJrbllblx
Jrrrrrrrfi B arr\{oc{epax BBeBI{, I.ro orl.rocr{TeJlbrlble BcruquHbl I{x I{ xoA 3alllrclr-
gocrr{ lg tto ot c11e1TpaJrr,Iroro I{Jracca rI cBerl,Irtocrr{ orrpeAeJIflIorcrl cpaBHI{-

TSJI6HO nagerruO. EOlee ToIo, AaHHLre IIa6JIIoAeHuit [oaBO[u;1U OnpeAeJIltTL

(uo .nur1r,rnm Bo4opolla) I(Byr\{fl-rpeMrr MeroAal{rr DJreI{rpoI{I'ILIO IrJIorl.tocrll B ar-
rroc{epax rlo HpafiHeit Mepe 300 BBeBA O I,r B paailr'IHl.lx KJIaccoB cBerItI{ocrII

[17 ].- 
i4aro4 npr{Bbrx pocra rroaBoJrfler B TIpI,IHI{I4IIe olpeAeJlflrl AJIfI arl{ocd)epbr

BneBAbr ABa rt{Ila rellleparyp - reMleparypy Bo36y}Hi(eHIlfI (7'o), onpelc;reu-
Hyro [p; [oMorqu tfopuyrir-BoJrbqMaua [o ql4c"llalr arot\{oB I{aKolo-JII{6o aJIe-

\{errra (r* ?) 1 HaxoAnrqr{M..fl Ira l) arJJInaIIIl,tX Io s55,117IC1Ifl l,rx y polrHrl x' 14 TCX{-

rreparypy lIorII,IBaIIltrI (7'r,) , onpeAeJIrrerlylo uo
nreHra B AByX COCeAIIIIX CTa/(I1[X I',lOrIrrSaIU4ll

qvcily arol{oB HaHofo-JIIr6O AJIe-

rpr{ r{3BecrHoft Be[[aIuHe lg n,o

:urvr lg P".
OguaHO I4B flepequg;reHlIblx BLIme pa6OT TOJILKO B OAIIOII' a IIMe]1HO B pa-

6ore'A. A. EoapuyHa [7], onpeAeneiltr ltJrrr CBepxrrrraHra v" cas o6a tuna
relmeparyp (a ranxe 7',s11, n&H o6r'ruuo, 1ro cnegrpaJrbr{oMy r,raccy).,[,la atoft
3BeBAhr, r(a6 I{ AJrtr BBeBA 6oJlee [oBAHI{x cneltrpaJIE,HLIX HJIaccoBr BLIrloJlH.sercfl

HepaneHcrB o ,l', 
1T',, <--1"11 (cru. B cBrrsr{ c BTIIM cBoAI(I{ -onpeileJlelIl{fi

Tr', T^ u I'ett 4.nn inea4 pa3.rruqrrllx clexTpaJlb[Ibrx ItJraccoB [2, 18])'
VquTbtsafl HaJrl{rrue aroto HepaBer{crBa, I\{o}I{Ho rIoABepl}IyrL, coN{rleHtrIo

gaAelr{Hocrrr rrapaMerpoB arnroc{ep BBeBA paHr{I4x clexrpaJlblrI.lx HJIaccoB'

olpeAeJrfleMblx MeroAor\{ <rpy6oro aHaJI[3a)) c IrcrlolbsoBarrl{ell' HaH 3To alarqe

Bgero ASJIaetc.a, ttanoft-nU6b O4noft ua re,r,rrepalyp, HafiAeEHLIx I43 ItpI4Boft

pocTa. bo ur*rrr"JrblrlrMl{ oilra6xaMrt 6y4et olpeAeJIflTbcfl I{ oTrIocI4TeJrbr{LIft

xulrrl-{ecnrtft cocraB atrvroc$ep.
Mrt nO,raraet\{ B CB.EBI{ C ETIIM, qTo 11p14 [SyqeHI'{I{ aruOc$ep SBeBA paI{HIIx

,CleI(TpaJIbHbIX HJIaOCOB, B TOM aItr{CJIe II paHIlI{X CBepxrI{IaETOB' 3a,Ilaqefi Uep-
Bocre;eHHofi saxgocrfl flBJl.flercfl otrpel{erleHI{e ryp6yneurHLIx cHopocreit II
TeMrrepaTyp r atuoo$epax aTI{x sBeBI(, upI,IqeM ooo6oe sIIarIeHI{e cJIeAyeT npl{-
/{aBaTb IIpI{ STOM CpaBEeIII4IO BeJItr4rII{II 3TllX IIapaN{eTpoB' H&Xo,(I{MbIX pa3"III',Iq-

I-rbrMrr NreroAaMr.r c I{crroJIE,BoBaHIlet{ Jrr{Itl4fi paBJIItrrIrLIx xr{Mllqecnl'Ix EJreN{eIr-

TOB.
Hama pa6ora 11poBol{r{Tcfl c qeJrr,ro uByqeHufl drnar.rueacnr.rx xapaHTepI'Icrr4I{

a:rnocsep AeBrrrr{ cuLp*"lr"auroB crrenrpaJrbHbrx r(JraccoB 09,5 - 85, n nepnyro

oqepeA[, C IIeJI],rc onpeAeJleul{fl I[ aHaJIl.Isa rel\{neparyp I'I rypSyJIeI{TIIITIx CHO-

po"rat B arMocd)epax roprrarnx cBepxrrrralrroB, 1460 6ea y'r_eta ynlor'tenlrfi ot
tr,rApocrarr{rrecqoro rr reprlroArrHarvruqecltoro paBIIoBecI{fl n 6es yueta I'reo,qHo-

1ro4rro"r, o6parq,aroqe"o cnos (n ornornentlrl' 'l', lg P" t t'1) 1roJryqaeMbll'1

iuuu.recmraft cocraB atuoc{ep 6y4er o6peueuen Bl{aqrt'reJrb}Iblnll{ olxll6KaMIr.

$ 1. MareprraJl Ira6Jllo4eulrfi u el'o o6pa6otxa

B uaureu paclopfl?r{errlrrr }rMeJrocb onoJro 60 cueHtpolrpaNl[I AJIn AecrrTI4

cBepxrr4rallro; O9,5-85. CuextporpaN{MbI 6LIJII4 rIoJIyrleHLI B ocHoBr{oM

u t'gsa-tg59 rr. c oArronpr.rsMer.rr{r,rM cnenrporpa$om 722-ca, peqlJleltropa
Hpnncnofi o6cepnaropitr, i Al4crepclleft 23,4 A'lun .y JIr.' Crr"or, ua6t'Iogauuu{xcfl BBeBA rIpl4BeAeH n'ra6;r. 1. flepnrte qerblp0 croJr6-

IIa ra6l[qbl IIoflcIIeI]I4ii Ile rpe6ylor. B cror6qax 5 u 6 npnnelenu c1renl'-

llaJrbHr,re KJr&ccr{ 1,1 a6coilrorllbre BeJIIrqr{HbI err{x aBeBA, orIpeAeJIeHHbIe ['Iero-

lloM ItoilultecrBeHHOi;i cneHTpaJIlHoft xlaccnSl{HaI{I1I4 D [19]. f\ua aneaqr,r



lflu Sp (\IK) Sp fuI ,

n1

-6r
-Jr

-b,

-6,

-5,

Ta6arqa 1

f{ara uonyueur,rE crrer(rporpaMM
r{ rI poEo.;r}+rr{TeJrLHocl b

aHo!oe nrlr4rt

.lII i959; 113In, 47m, 50In30 614

J I I LIZ

37 128

2 905

91 316

193237

4T TT7

198 zr78

t611 353

n1,

4,4
t,79
7,70

4,75

3,85

2,85

4,83

/t 163

4,82
3,92

09,5 Ia
09,5 Ib
B0 Ia

81 Ia

BT Ib

81 Ib

Blp

82 Ia

BB Ia
85 Ib

81,20

Bl ,20

81 ,75

83,40
B3,55

o Cam
g Ori
e Ori

x Cas

p Leo

g Per

P Cvg

1'Ori (1)
yz Ori (2)

55 Cyg
67 Oph

o9
()9

o9

Il0

BO

,orl
,7ul
,nrl

I

'"1

,951

9. XI 1958; 3n'
9.XI 1958; ltlm,

4m; 2m,5;2m,b
.rm om om.mA t4 ta ,O '2In Dm zm Emu,d,a,J

24.vI:ll tg58; th05m
{2.X 1g5B; 30m, 35m, 30m, 25m
111.v tgsg; 2h3um
2l.llI 195C; 25in, 25rn, 35ilI
1J.I\/ 1gr;0; 1lrl5n,, 55r'r, 35r,'

-5, 21r. XII {959; 10rr1, B"', 15'n
.xI.t ig5g; 20rn, torn, 15,r1,

2011I, 10n],71n
3.IX 1958; th 05m, 25m, 55m,1h15rn

tg. IX 1g5g; th35m, 50m, 55m, th05,rr

-7,

-7,
-5,

.III 1959; 00m,55tlr
3.X 1955; thto'n, 3oln, 1h05,,,
th20m
.IX 1959; th3om, 52m, z17m

14.v 1958i 2h45m
9.VtI 1958; 1r0rn,50In

. VII I 1958; 40m, 50rn

12 Ori rrfl'r'r, crexrporparrxr 6r,rllo nony.leno P. H. I{yrraliropo/Icxor? r 1955 r..

c 4pyrori rrarrepori arol'o )r{e cner{rpolparla (,4nr:uepclur 36 Alautt y I1r).
Bce cuexrporpalrxrrrr 6rr;rn lo.nyueubr rra (totort;racurHxax l{olax 103,.\-O,

Ba r,rcrrJrroarerrtrrcr\r cueHrpolpaN^r n Leo r,r 67 Oph o'r 14 rrafl 1958 r., IIoJryr
TIeIIHI,IX IIa IIJIIICTI,IIIITaX HOI(AI{ OA-O, I,I CIeITTpolpaTI}I X2 Ori (2) , IloJlytlgll-
Irrrrx P. Il. ItyuariropoAcnor:i 13 oxra6pr 1955 r. Ha rrJracrr.rrrnax tr4r{opA
3enur.

Perttcrporpar{}rbr cflo]trpoB 6r,r.rur uonyqerrrrr rrpr,r [oxrorr{n pcr}rcrpr4pyro-
trlero NrrrHpoc[ororrerpa Mo,rrfl c yBerr,rqcrr]renr a 25 paa. 3areM o6lrqrrrrrr
crtoc()6olr 6rr;rrt rroJlyr1g116, aItBrrBaJIeI{TIrHe ]xlr]ll,rlrrrl cneltrpaJlLrrbrx
nzuul:i (14lr,).

Perlrcrporpax{}Ir,I BIIeBALI P Cyg 6r,rnr'r o6pa6orarrLl rro areroAr{rie, nprrr-rrrroii
n 371uu6yplcltor"r o6cepnatopnu [20] c qeJILIo o6rrapyrHenufl orre]rb cla6rrx
a6cop6qnouIIIrIx L1 arII,ICClIollllbIx .rIIrHI,Irl I,I rIoJroc, Ana;uray clenrpa P Cyg
6yqer nocnarqeFra or/\eJrLrrarr pa6ora.

B ra6.rr, 2 slacrcn o6rqr,rrl crr,rcon rr.rnr,rli (aa r,rcrtnro.reHlreNr no71opo4rrr,rx) ,

AJIrr rtoropr,rx onpcge;renu tr4/1.

O6ol;ua.rerurtr croJr6rloB oareBfllriri. CTlenaeu JIr,Ir[b prr[ aalre.raHnii n ra6-
nI,rqe. B ltpylJrLrx cxo6rtax Bu rlropou cr'o.u6qe ynaaarr xnlru.reclulr:i aJrer{elrr,
JrrrHrrfl rtoroporo 6rcrr4npycrcr c 4arrnor,i, (Dnryprrrnln crto6xarri,r n cro,rr6qax
7 w 5-14 oxBarreurrl rracrrrulro rrepexp],rBaloqrlecr{ Jlr,rHlrl,r r,r o6rque Arrt{ Hr{x
artBr{BaJrerrrrrrrre umprrHr,r. flplruoTlurrbrc B qerBeprorl croJr6r{e Br{aqeH}rfl lg SJ}"
4rR;rnnr,rli Bcex eJreNreHroB, r{poue IIe I, B3rrrr,r xB cBoAon [{31 u [211. I\ttx
rurrnli He I aua.re:nvrl J Ba.rrrrrr r,ra pa6orbr 3. Tperlr[rq r Ap. t221.

,fl,uoer:oune [pr{ BeJTrrrrrrrrax Ig T .r}tn cror6qax lt-l4oaHasaer r\{enbruyro

TOrrHOCrrr OnpeAeJreHlrn IAt, mt60 BcJreACrBr{e 6neup,lrponaur,rx 4anuor,l JrtrHr,rlr

8
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IrI,IrM. Y.rrltrruarl aro o6croate,rrbcrBo, a raltx{e 6b.nr,uyro rotlllocrr orlpeAe-
Jrerir{r{ Ig (Aro,, Fl)r, l,r -R" 4nn orllx 3Be3[ s [1,7 1, nce 4anr,nelilll'le ]lLIaMcJIe]Il'Ifl,

ocrloBar.rrrrrre Ira IlcrroJlbaoual{r.rlr xapar(Tepr{cTrIrt BoAopoAIIbIx JII,IHI,II,i, upoue-

AeIIr,I C AaIIIILIN{I{' B3TITLIIII'I lfa [17].
Il ra6,r. 5 uplruogrltcrr cRoAHa BcJrl{qlru, r,rcrroJrbaoBaIIIrbIx rlpll onpe4eJre-

lrr,rr,r lg n" u lE, P" to xapal{repl{crultax'I BoAopo4lroro clreltrpa.
" 3i1ecr, tr cron6llax 2-15 rrocJleAouare,rbllo [pllBollrlrca: Bo Broporr - Ho-
rrcp rrocJreAueli rra6;rro,,'1aer'roir Jrrrrrrrrl 6a.nrruepoocno il cepnlt, B r])erLerl-
6a"nr,rrcponcrtr,rr,l cna.rox, Il qerBeproil{ !r rrrrrort - ll" r.r -1?" - [Ifllicrlxl3."III]ILIo
uy6unir,rlrllrrtl B Cfleltrpe 3BeBII],I [o otrpeAeJIeIItIrIII B AaI]Hofl pa6ore w U7 l,
IJ [recrorr tr cel(rrtloN{ - 

qr,rc,rra aToN'roB BOI{OpOAa BO RTOI]OlI COCTOtIIIIII'I IIo oIIpe-

71eJlerrllrrll u 4aUuott pa6OrO n ll7 ], n nOcr,llor\I - 
tII4CJIO aTOIIOB BOAopOl(a

Bo BTopoNr cocrorrur,rr,r, uarilerrnoe rro 6afllNrepoBol{orly cltaqmy, B /leBflTol'I rl ]1e-

CrrToM - AJIeIITpoIIIIbie IL,IOTIIoCTIt, IIaiiAeHHLIe !13 rpOpl'ry.rUr, Oflllobll]aPUIeft
arlrlerr lll'rapxa c rplt^rellelrlleNl Ig (1V0,, II)* u lg (1/0,, H)o, s oAlrIIHii/U{aroM-

o Cam
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AJrexrpoHHafl IIJIOrlIoCrE,, HaiiAeHHafl no {OprlyJte tr{urnnca - Telnepa,
B ABer.raAqaroxr !1 rpllHaAIIaroNI - CpeAI'II{e BHarleHrlfl 1g 1[0,, H ]I lg n'r,

Baflrrrre I{B CroJI6IIon 7,8 lr 9,11 coornercrBeHHo. B crol6qe 14 lg'l'Aaercfl IIo
rrrnaJre a${ettrunuux rerlneparyp. B croil6lIe 15 upnnoqurcr{ sIIarIeHI{e lg P",
nonyueurroe ue lg n" u 1q 7', B AByx rpeAblAylrlllx croJr6qax,

Hait4eunrre lg Po 6y71yr trcrroJrbBoBanr,r o $ 4 glra orpeAeJreIlIrtI rel{nepa-
Typ rloHI[3aIIlII,I B aruOc(lepax I'IsyqaeNIr,Ix I]Be3A.

$ 3. Ieruii
tlncro arolroB reJrr,rfl Ha ypoBrrflx 2sP u 2rP nIbI orIpeAeJrIIrI,I AByNI;I Nlero-

AANIT.
Orxra4r,rBatl 1ro ocn a6cqr,rcc BerriEr?IHr,r 19 l, a ro ocll opAI'IrIar lg (Nr'r'H)

u lg (lVr,pFI) , rr,r.rr,rcneHIrLIe AJJrr rpuu"rleroB I{ clIIIryJreroB uo r[opntylart
AJIfI OIITIIq0CI{I,I TOHITOIO CJIOfl, x{bI I'ICI{aJII,I Te IIpeAeJIbrrLIe SIIarIeHlIrI

lg (1/2.pH),, u lg (Nr,1,I{),,., rtoropLle AoJI}I{HrI Aelicrnurelbllo coorBercrBoRarl
crvqarc orrrnqecnu roHltoro c.;rog, 3ro - o6rqeupun-arlrli ueroA onpeAeJreHllfl
sr,rcra aroNros reJrrrfl rra ypoBrrrrx 23P n 21P upr,r <rpy6orl aIIaJITIBeD 3BeBAIITIx

arnroc(rep. flory.1s1111rre orlrrl rleroltoNr []I{atIeHIrt{ Ig (I/r,pH)". lr Ig (N2,pH)n

rrpr,rBeAerrbt n cro;r6qax 2 v 3 ta6.u. 6.
I{polre DToto, rIrJ rlpeAnplrHflirr'l fiorrrlTrty orpe1err],ITb aIIICJIo aroNIoB re"II'Ifl

Ha ypoBHrrx 23P tt 2rP to xpnuort pocra rr oflpc11e,flIrrb Irp]I Dro]I cltopocrlr
ryp6yreutublx /lBr{}Hesuii s atnroc(lepax.

O6r,r.rrro /IJrtr alraJlllaa .nururii reJrrrfl B crrcltrpax ropflrllrx 3Re3/( NIero/I ItllII-
BbIx pocra rre [pI'IrIeIIrIerc.a. 3To o6;rc71g""'aerctl R ocIIoRHoNI tcM o6cTon-
TeJrbcrBoi\r, atro oclloBrrLrNr lrexaHrl3rroNr ptlclxlli]eguf ;tr'tlrnii rcnrt.a B crIeI(Tpax

BBeB/( rJraRHoil rtocne4ollareJrrrrlocrlr fitlJrflCTcf Baryxillll,le BCJICAOTBITe croJIIt-
Hoccnttri, rrpurl€r\r rrocrofilrHr,re Baryxilllrifl oltaBLI-BaIorcfl ii(oBoJIbHo SIIaaI]'ITcJrb-

IlLrxrr,r r{ BilRr.rcfltq[nrtl or rroNrepa Jr]IHlIIr 1,I oT rlJrorlrocTlr B aTllocoepe. Bonee
Torol 7i(Jrfr 6oflr,runncrsa rrrlrnir re.[r,rfl n $otorparlu.tecltott o6nacur crreltrpa
aTlI ITOCTO'TIIIITJe BaTyx&IIlIfl, oIIpeAOJIflel{r,l:e O6r,t-.rno JItr6ollaTopIII;lxI IIyTeNI,

H E],IBBECTIII{.
Montno 6r,rro na4enrbcfl, oIlIIaIto, tITo pacrullpelrl'Ie ;rI'tnr'rit l'eJrrlfl BcJreII-

crBI,IC cro,11linoBcrrrri.i lroitcr ortaBarr,crl cyqecrBeIIIIo NIeIrLlIe B arrlocd]epax
ctsepxrlrfarrron, Bo-nepur,Ix, 6.narollrlpI BrIatIlITeJtbII() rte]II;Iucir IIJrorlrocrI'I IIx
aTrroc{cp II, Bo-BropLIx, BCJIeAoTRIIo 60II,11010 BJIIIflIIIIfl Typ6y,rIeIIrIIbIx /\RII-
lrtcnurl IIa pacrurlperure nr'rnur'l.

Orlerrnn poJrr,r croJrrir{oBerrrrrl u pacurLIpeIIlIIr Jrrt}Iuii re"rrIIfl B crleHrpax
cBepxrrrraHrbu 6rrnu Br,IrroJTrreru,t cJre4yrorql,Irr nyrcrt. ]zlauectrro (crt., rranprr-
uep, [211), u.r.o rrocrorrrrriafl Baryxarrrrfl r]c.rre/(crL]rIc cro.III{IroBellutl c anertrpo-
IraNlU, BrJpalrieIIIIatl R CAI,IIr.I,Iqax I0IrIIJIellollCIiOit IIIt'lI)I'1I1I,I, III\IeeT BI{/{

a: AnLt p

38,8 C'!;-a'|"n"

4nLvp '

rAe I - trocro.nglrag BeJlr,rqurra Baryxaur,Ifr BcJrer'IcrIlIIe ctorltltonettlll'i,
u - cpep.ltlrl oTI.IOCIITeJIbIIa-E CI{OpOCTI; DJIeI{TpOIIOR II aTOXIOB IeJII',Ifl 

'
/?e - DJIeItTpoIIIIa[ IIJIoTIIocTI; cpe/l[I, Av-r, - AonlJICpo]lCItaru uIIpI'IIIa JII'lHlIi'I

u C".,. - ITocrollnar cro,trit'togcttttfi.
B $oprry"no (t) no"rur.inua nc IIaxI I,IBBccrlla (cu. $ 2) . Bcllrrttna Av.p,tlo.nnrrra

BItJTIoqarb, coreoruL}IIHo, I{aIt TcrrJroByio cltopocTf, a1'oxIoB reJrIrfl (71nn anes;1

Og - ]35 ata cltopocrl cocraBrlflcr Ir cpcAIIerI 70 n"t't,lcer,), ral{ lI cl(opocrL ryp-
6ynenrnr,rx gwrnicuttti B arllocdtepax [4ll CBepxrllrallron O9-85 Drn cltopo-
crrr rlo o1rpei\cJIeIII,rtrNI pr{Aa auropou (crr. uneTierrl,Ie) cocralr.rrrrcr 15-40 ru,lcen).

flau6orce FrcorpeAeJreHr{r,rNrrr ueJrr,rtrllrIaNtlr n t[oplry.lrc (1) oHaBr,IRalorcfl
rrocrorrrrlrLre croJrrtr{oBerruit C".r, 3rlt noctotHl{iJe lrl3llocrHtr Jru[It, AJIrr orpa-
uuqelrrrol.o rlr{cJra Jrll}Irrii HeliTparblrolo reJrI,Ir{. ,[,ocrynrtr,re D lracroflLqec BpeL{tr

(r)
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cBeAelll4fl OTEOCTTTeJIbITO BeJrrrqI,IH c", gilA Jrr,IHlIfi reJrufl OCHOBarrr{ r'ra CBOAr(e

A. Ysao;rr,ga [23] n 6onee uoa4ueli ar{cnepu}reHranr,nor,l pa6ore f. By;rn$a
124).

Mero4ou rpa{lruecxoro al{crparroJrr4poBaHrrfl 11 }r.rrreprroJrrrpoBaHr.rrr r-rarur
6rrnr oqeneruuC", AJr.rI ocraJrbur,rx rlrur,rr,i reJrr,rrr n Sororpa$n.recxorl o6nacur
ctrer{rpa. l,.ra nltnrafi [epexoAoB 23P - nBS n 21P -- n1^! r rrart4enHr,rx rarr,rrr
oSpaaon BerusuHax lg C", lromHo oE{r,ll\ars t[opuarrnor,l orur,r6Hr,{ flopflIlHa
0,1, grn ,r,trlutrfr. [epexol{oB 23P - n}D u 2rP - nrD - noprrAr(a 0,2-0,3
LIJrr{ HeMHoro 6onee.

ltt t) ft il/cen

(lr.rr. 3. 3 anr'rctrlroctr, ryp6y.nclrtt+rx ofi opo-
cteli ot crrexTpaJrr,rroro r{JIacca

SBeBAocHII - lro Holrrypan ruslIfi (Marporyp0y-
reHTuocrb), cBerJrble ltpyll{Hrl, Depxuile - Eo

ripIrBLrM pocra AJIE TpI'InJreroB He I, EIIlfiHue - uo
lipLIBb${ pocra IJrfl clrHryJreroll I{e I, uepul,Ie rpyrx-
HIr - [o HpIIBbIT{ pocra AJIE O II il npo'rl'Ix rIlHIIft

B 4auIlom cryqae AJIfl Hac Ba)r(I{o BHarb uopflAon Belrlrqllu C", gnn pa3;rrlq-
utrx nuuufi reJlr{fl r.{ xapanTep rrBN{erreHrlfr C", c uouepo}r JILIHITT{ B crleltrpaJrb-
nOfi CepuU, TaK I(aH 6Otr,mltr,tCtnO .nUUUft reJII,Lfl JIOffiaTCfl Ha AOnlJIepOBCItym
U lrasarro uonOroii qagTrr nplruOfi pocra. Bc,re4Ctulre aT6ro I{ BCJISACTIBe

6olr.ulrx r:yp6y.neuruLrx cnopocrefi e arMocr[epax cBepxrlrranroB BJTII.EI{I{e

Omra6OH B C", V, CJIeAoBaTeJIbHO, B a 6yg1 MaJIO OItaBLIBaTbCfl I{a peByJIb-

TaTax,

{ [a;l:e MbI I{MeeM Bo3r{o}nHocrE, AJrrr Bcex 3BSBA, auan Ig ne, ?) Lt Avp (n ucl-

c,ire4nefi Belrusr,rHe u1 6patau, [pu6lu1lteHuo), oupe4e;Illrb [oCrorIHHyIo rr

AJrfr nam/Ioft ilLtrt1,Lil reJrr{.E.
.{ Sunllpnuecnlle RpI{BI;Ie pocra, IIoCTpOeIII{bIe AJLtr TpI,l[JIeroB ?I CIIHIyJIOTOB

o6r,r.rubrM crroc06oM? coBMerqaJrr{cb c ceuer,lcrnorr reoperlrsecHl'Ix HpllBbrx
pocra no vuao.rrr,Ay, paccquragrrbrM llrr.fl Ha6opa BeJrr{qr{}r a (cu. (ir,rr.2). IIa
fur,rr. 2 reoperflqecxafl HpLIBafl (cu"nomnaa llrnl,rrr) [p[BeAeIIa JIlImb /tJIfI
lga:*oo.

Taxoe coBuetr{aHr{e AaBaJro rrar[ BoaNlo]r{}rocrb orrpeAeJrl{Tr, rloJrHoe qlrcJro

aroMoB IeJII{fl IIa ypoBHax 23P vt 2LP l,I ryp6yJIeHrIIIie cnopocrll B arrloc{epax.
Cno4xa noryrerrrrx pe3yrrbraroB rrpl{BeAelra B ra6Jr. 6. B croJr6l{ax 4 u 5

rrpr{BeAerrl{ Blraqelrrrfl Ig (1V*r,H) n Ig (l/2u,tl), B cror6qax 6 u7 - lorapirdl-
lvrEr rroJrr{rJx AolnJrepoBcnr{x cHopocreft, uali4eul{blx .tIo ItpIrBbIM pocra AJrfI TpI{-

trJreToB tr cI{HtyJIeroB, coorBeTcrBell}Io, l,t n cron6qax 8 u 9 - ryp6yleHrHLIe
cHopocrr{.
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3auucrr,\rocrr ryp6y.ncnrHbr x cI(opocrcir, ualt4eullr,tx rIo JInHlr.slr reJII{n,
or clexrpaJrbHoro I(Jracca, [peAcraBJrerla Ha $lrr. 3 (cner.rue HpyH{ItI{, coeAr{-
HeHHble JIIIHIIfl[r]'r).

Ha eroit xe Snrype IIaHeceHbI 2,, HafiAeHI-ILIe [o HpTTBLIM pocra 4;ra .nraulrfi
O II, N II, Si iII rI r. II. (uepuue Itpyxrxlr), I,I cltopoc,rlr uanporyp6yrreHrnllx
4nu;*teunii. uafi4ennr,re rro HoHrypar{ clexrpaJlblrblx JII,IHI{fi (anee4ounu).

(D11.. 3 6y4er no4po6uo npoanaJllralrpoBaHa n $ 5, BAecb lr{e r\rbr orMerr{M

ABe Balr{HLIe SaHOHOl{epEocrIr, HacarcIqr{ecfr ?rr, HafiAeHHLre IIo JrI,I[I'rfl1\{ reJrl{fl.
7. u1 (23P) AJrfl Bcex anea4 (aa I{cltrroqeHueu e Ori) 6orr,me, v.ew. q (21P),

flpuqenr orHortreHrre u1(23P)lu1(2rP) pauer c nepexoAor{ or BBesA B5 n enea-

aiu O or 1,30 /1o 1,80.

qa

* 0,,,
t

t ,,1

ilra0

-n 2l-'r' 09

Or'rr.4. 3asuclrltocrr or ctrel{TpaJlL,Eoro

;;,x*"m:flxh," ,,,-il"Jsiltfi j ffi[H
Hr,TM I{B cror6qor 2,3 n 4,5 ra6.n. 6

.TTr'Inueii oooouaqerr 

n]illil;r"".,ro 
xor aroft E{e

2. Itax q (23P), r&n r{ z; (2rP) ync.irurruBarorcr n 2,5-3,0 paaa upu"uepe-
xoAe or snee4 85 H BBeBAaM O. HaMecarcqeecrr yMelrbrtrelrr4e ?71 rIpI4 nepexoAe
or BBeBA O9,9 n cr, Cam (O9,4) .aBJr.flercfl, no scefi Br{ArrMocrn, peaJIbEbrM, ran
HaH aHaJlorraqnr,rfi xo!\ a1 co cleHTpaJrLHbrI\{ I{JraccoM o6napyxunaerc.fl rr AJIfl
nlrnuii rrporrr4x aJreMeHroB (uepuue xpyxrxu).

Auanlta Aalrnr,Ix r.ra cron6qos 2-5 n ra6n. 6 uoanonner ycral'IoBurs rAe
upeanmuafirlo Balr{rrble oco6ennocu4, I{acarcqr{ecfr orlrocr{TeJlbHblx HaceJJeH-
nocreii yponueii 2BP n 2LP.

7. I4s cpaBneHr{rr cron6qon 2-ro c 4-n u 3-ro c 5-lr ,relno BI{Aerb) qro qr4cra
arol,roB reJII{fl, orrpe/\eJrr{e},rbre rro MeroAy Vnaonr,qa 14 r,rB npr{Bofi pocta, ilpt1.
rr{qecxr corrraAaror. B cauou 71ere, paauocrn 6 : Ig (1/2"pII)- - lg (//r,pH)
BaxrroseHbr B rrpeAeJrax or + 0,20 4o - 0,08, r.r cpe4,nRropaBrrocrb paBHa

+ 0,02. Paenocrr,r lg (I/r,pH)- - lg (//r,pH) aan.irroueur,r B npeAerlax or

- 0,10 Ao + 0,05, a cpe/{rrflfl paaHocrrr paBHa - 0,03.
Boaee upocrofi Merol{ Vnaorr,4a Aaer rraceJrenrrocrr{ yponuefi 23P u 21P,

AocraroqHo 6.nrasxue H [oryqaeurru 6oree cJroffiH],rM r[eroAo]ll xpranofi pocra.
2. OrnocureJrr,Irafl rraoeJrelrflocrr, ypoBHn 21P oHaar,rnaerc.rl B]IaqrrreJrr,Ho

Bbrrrre HaceJreHrrocrr4 yporra 2?.
B cauorr AeJre, corJracuo {opuyne Eorr,quana,

rg9 - rs9 : ou (e1 - e3),"9" "gr
rAe rIIIAeHcr,I 3 r.r 1 orrlocflrcg r( ypoBHrrNr 2BP u21P, coorBercrBeuuo. Orcroqa
trprr gB : 9, gr : 3 r.r rplr ss : 20,88 os rr. eL : 27rI2 a6 roJrysaeM

lg 1/, - lg N, : 0,48 + 0,25 0B.

21



TaH r(a( AJrfl Hamrrx BBeBA 0u MeHFrercfl or: 0,30 (anea4r,r 83,5) ao
0,15 (aoea4n O9,5), paaHocrr lg 1/, - lg /y', golxtHa r{BMeHrrrrcr or 0,56
AIrfl BBeBA B3,5 Ao 0,52 AJrfl snee4 O9,5. B ro ,r{e Bpeufl, corJracso
ra6n. 5, ara paBr{ocrb r{BNreH.Eercfl or 0,05 4;rn anee4 B3,5 4o 0,45 4nn
ssea[ O9,5.

tr4nr,tnlr cJloBalrrr, LrB aHaJrI{Ba ua6nro4arenbHblx l[ar{Hbrx cJreAyer, sro rla-
ceJrerrHocrb ypoBHfl reJlrrfr 23P oruocureJrbrroHr{xte lraceJrerrHocrrr ypoaun2rP
I{ ylre}rbrtraercrr rrprr rrepexoAe or BBeBA O H anea4au I]3, u ro Bpel{fl rtan BAecr,
cJreAyeT o)r{r{AaTb Aa}r{e HeHoropol'o pocra.

Ha {ur. 4 upe4cran"ueHa BaBr,rcr{rlrocrb or crrerrpaJlbHoro HJracca paaHocrr{
Ig ./[, - lg1[r, uonyueuuor,l r.ra na6nro4enur:r r,r reoperr,r.recxofi.

OtMesennr,re oco6ennocrlr ryp6yneHrHbIx cttopocrert r,I nacererrrocrer:i
yponueit 23P u 2rP lylryr o6cymgenst 6oree no;1po6uo n $ 5.

$ 4. flpovue EJreMeHTr,r

Mero4 r(pI{BIJx pocra 6rrrr [pr{N{er.reH K arra.rrr{By rr,rrlurt r{ ocr&J]br-r6rx xr{Nrr{-
qECHIIX SJIENTEI,ITOB.

B Hacecrne reoperr.rqecnofi nplrnori pocra 6r,rna nrr6par{a Hpr,rBas no A.
Vuaonr,4y, BBrrra.fl lrs ra6.nlrq It. Xyurepa [25 1.

JI . A.n,neport ll2l u It. Xynrepou [25] 6n;no norraaauo, qro paaruau,rfl
Melr{Ay eroii nplrnof,r lr trlpyruur,r r{pr{Br,irrr,l pocra, Bbrqr,rcreHHblxrr{ AJrf pa3Jrr{rr-
Hr,rx oAr'ropoAr.rLrx N{oAeJIefi anea4ur,rx ar,rrocrpep u paBJr[qHbrx Br{AoB B3ar{[ro-
4eficrnr,ra BeqecrBa r{ uBJIyqeHI4f , r.re oco6eHrro BeJlr.{rtr{. C yuetou rex ourr,r6on,
C I{OTOpLINII{ tro.rtyqeHll IIaNII{ DIIBI,IBaJIeIITI-IbIe mrlpl{Hbl .nfiultii, aTrlNrI4 paBJII,l-
IIII,flMI{ NIO}ITHO NPEIIE6PEIIb.

C;re4yer yKaBarB, qro xplrBafl pocra, BrJqucJreHuarr cnoJrE, yrol\Ho rorruo
4nn ;rro6ofi a6crpanruoft uo4e,rur arr\{ocdep}r, reprrer cBolr rpelril{yrqecroa
rlepeA upocroii xpuroft pocra, npeAJrolHeHnoli Ynso"rtsAoNr, frocHoJrbr{y rar(arr
MoAeJIb r\{o?r(er Becb}ra cyulecrBer{r{o orJrr'rrrarbcrr or arnroc$eprr peaJrbHoro
cBepxrl{rarrra. flerarr,rrbrx ?fie mo4enefi aruoc$ep cBepxrr{raHToB rrona He
cyu{ecrByerr tr{x Herrocpel(crBe}rrro (r,r 4ononr,no upr.r6"nluxeuuo) nr,rur,rcJr.Eror
rIpI{MeHI{TeJrr,Ho It xonHpetr.rofi BBeBAe u n rroryrrerrror{y AJrfl Hee rrareprlaJry
na6nro4erurir, naH aro, Harrprrl{ep, cAeJraJrP. }tapenr, [9]l;rsI Per. I4 [ame ra-
Ita.E rrpocreliruan nolyalfrrr{pr{qecna.E r{oAerrb rpe6ycr rpoNroBAr(r.rx BLlqucre-
nuit c [prril{eHeHr{exf DJIoHTp orrrrLrx carerHrJx ]\IailrrrH.

Teoperuvecna-rr r(pr,rBar pocra rro yHBoJrr,Ay c'rporrJracb B noopAr{Harax

lo 1 Nirllx ., lnW\ . _c__^a ZRc flD D '' ^6 I 2ll,.t'o '

r4e //iH - IroJrlroe qrtcro arorfoB s clror6e aruocdteprr eAr,rHuqHoro ceqeHurr
(n noropou o6paayercn crrenTpaJrbuar nr,tuua), ?rp -- rroJrr{&rr AorrrrJrepoBcHarr
cKopocrb n aruocdtepe BBeBALI v R" - MaHcl{x{aJrbuan r,ny6nna JIr.rHI,rrr B crrer{T-
pe 4auuofi BBeBAbr.

Snrlupn.recxrre r(prlBrrrc pocra (r* * . 106, lg gll,) crporr.rrlrcs 06ur.rur,rnr

o6paaou.
,(rn xax71ofi aneegrr crpor4Jrocb, rran [paBr{Jro, rro ABe Kpr{Br,rx pocra:

oAlra AJrfl nuunfi O II, ualr6oJree MrrorosucJreHr.rbrx B uByrraBrtrr{xcfl r{al[r4
crrelrrpax, BTopafl - AJrfl nr,rru,rii flpoqrrx aJre[rerrroB - o6brsuo aro Si II,
Si III, Si IV, C II. CIII, MgII, N II, N III, S II, S III, O IIL JLuuT 4rx
o Cam n ( Ori ug-aa c;ra6ocrrr r,r NraJloqr,rcfleuHocru nunrari i\,rbr crlror{Jrr{ ollHy
EM[].1pr.rqecnyrc HpI[Byro pocTa fro BCer{ sJre}rerrTiIM.

flony.lsHrrrre Kpr{Bbre pocra flpe/(craBJrerrr,r Ha t)lrrr,5, a n 5, rAe BcroAy
curouuoii .rrr,rnuefi lraHeceHa reoperr,rqecnafl Hprrtsafl pocra, uar.uyvrnunr o6pa-
3OM CCBlaAarorqafl c al,rur.rplruecxofi.
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Cgenaeu HeltoTopble BaMeqaHflfl It ItpI'IBbIM pOCTa? IIOCTpOSIIIII{M AJIfl OT-

I{eJrbHbIx 3Be3A.
B cfly.lns g Cam n ( Or:i alrrrr,rpr,rqecrrr're npI,IBLIe pocra orlpe![eJrflJrI{cIr

HeyBepeHHo, Tar( Har( B crreltTpax aTux sBeBA 6onr,[rr'rucrno NIyJTbTI{nJIeToB

coAep?fillr He 6oree rpex lIBnIeplIMLIx JTIIHT{ii.

V e Ori u 12 Ori [pr{ flocrpoeHtrr{ nplrBofi pocra no JII'IHI{;IIr sJreN{eHroB

Si II, Si III il'r. A. rryJrbrr.rnJrerbr rrocJreArrrrx cotsxleqaJrlrcb c I(pllBoit pocra

4.nn nnr.rnfi O II (lla-aa He/{ocraroqHoro xorl,IqecrBa lIsllepeIIIIl,Ix JIIIIIIIii
B NryJrbrl{rrJrerax Si II, Si III n r. n.).

[r1n tt, cas, p I:co rr ( Per rrr,rcrpoerrL{e sNrrr[ptrqccltr{x ItprIBbIx pocTa Ho

npeAcraBJrrr1ro oco6brx rpyAr.rocreii 6nalo4apn IIaJrrrqltrc 6o.nsruoro ItorllcecrBa
mrrrttfi. B Hel{oropllt oiyrrtr.rJlerax. O4rIano y sBeBAbI ( Per u oco6eIIHO

y 55 Cyg HplrBarl pocra qr.ru O II no uy;rstI,IIIJIeraM N t, 2 (cr'teHr,turllr rloreH-
,{ruroonioi6yxr4eultn HLr?r{Hero ypolur) oHa[]bIBaercn 6onee npyroll' rIeM Hp]I-

Bafr pocra rlo 1lyJlt,rlrlrJrerarr ;til-tO-tZ (c 6orr,uruu noreHlluaJrou noa6ylt-

11"rrrr;. 3ro o6ctonreJrbcrBo cBflBaHo, rlo-urrAl{rfoN{y, c pa3Jrl{qrroli rny6lrnol)i,
BoBr.rr{KHoBeultfl nutlrlfi IryJItrI{IIJIeros (7,2) u (10-12) n aruocr[epax sBeBI(

111 c paBJrflqnoii: Betrn.rr,ruoit u1. OgnaHo I\Ir,r rloJraraer{, aITo Iraru cneltrpor[oTo-
IrerpuuecHuft lrarcpnal IreAocrarorruo rorreH AJUr 6oree fler&Jrrr]Iol o ]ISyrIcIrI'Ifl

aroro a${exra. Or,rreruu, qro B rtpltnol? poora ArIfl 12 Ori, [ocrpoeHllort uo,;rt't-

HI,TEM O II, narreuaercfl, HaH 6y4to, o6patnoe coorFIoI[eIII{e l{e}I{Ay IIaItJIo-

HaN{L{ Itpr{BLIx no }ryJrlrllnJreraNr (1,2) u (10-12).
Itpuoore pocra irys 67 Oph crponrcrr Melrce yBeperr,o, rreNl AJIfl 55 C1,9,

!r3-3a NraJroro qlrcJra AocTaTorlrro clrJlr;Hrrrx lrrrllrii I] CfIeItTpe,

fIo paauoctt{ opAIIIIaTali1nl{puqec6olin:reoperuqecltofi ItpIlBLIx pogra-Be-
. 2ll"u n

Jrrrqr{Hg lg--:;! , HaxoAlII\{ c yqerc1r .R", 4anael'tol'o B cror6qe 5 ra6;r' 5' up'

flo o.rewrAnolly coorrlolleHrrlo
r\reJrnolraclrra6IILIx ryp6yJIeHTHLIX

- ?r?,,,r,, onPeAeJrfl JI acF' cltopocrb
u1. B caorr6qax 2 u 3 ra6.rr. 7

'I'a6rrurIa 7

,r:{1
ABI{}r{eHrrft

us (NII, SiIII),
xttfceti

xnfceti V r, nn/cen

a Canr
( Ori
a Ori
x Cas

p Leo
( Per

12 Ori
55 Cyg
67 Oph

Aarra cBoi(rr& ?J1, froJrj{eIlIIIJx 11O HpI,I]lbIl\[ pocra 4ll o II lr 4;rn N II, Si III
I1 rrp. DJrexrerrToB, Ir oton6rle 4 - cpegtee iua.reuue a,. B uocreAlleM cToJr6r\e

IIpI4BeAeIrbI cltollocrll ltaxpotyp6yJIeIIrI{bIx ABI,I}I{eHI'li'i B aTi\Iocd)epax arI{x

BtseBA, HaiiAeHHLIe ro coorHorrelrtllo 7y : '= 
tt' t 

, B Itoropolt u, sin I eagrlr

r.(B I(o1\{rllJrtITIrBI{oro ItaTaJroI'a cHopocTeli BpalqeHI{.fl 3BetsA, CocTaBJIeI'rHoIo

n ltpr,rrrcnori o6cepnaropuu (cnr. o ueNI B t26,|).
,[,anee oflpeAeJIaJII'Icb 'l'n tt 'l'rr,
trlla Hpr.ruoft pocra AJrr{ nam4oi,r clenTpaJrr,rroii ll,rnun [o I,IsBecrIroI'i BeJr]'r-

tv, ,v, H/)" N jll
uuHe lgll rraxoArrnrrcu lg ffi ' a 3arcrl rr lg--.

4,5
6,5
8,7
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Tenrneparyp,-noa6yrH4enln_(z'r) 6urr,r onpe4errelrbr rparpnuecnulr rryrerr.
[r-a_enenrenron o II, N II, c II il si III crpor4Jracb ,uorr"rroro.rL BeJrr.rquHlr.Il
,* 

* or norer{qrra.rra noa6yx4alztfr aii ara BaBr.rcr{Moorrr, Har{ cJreAye,a $op-
uy;rrr-^llo"nbrlrraHa, AoJrlr{Ha 6nrrr, ar.trertnofi c yrJroB}rr,r rtoar[slrqneurolr
o 5040
uB--;-.

ln
cno4na orpeAerreHr{fi _?o uplrneAeHa B ra6.r. B. B cro.rr6qe 4 npuno4rrrca

cpe4ur,tli rrorerrqr,rail toa6yxr4ennr{ }rr{}nHero ypoBHrr rex "ur,rur,tr,i,^ IIo 
'Horo-

pblrr onpeAeJrfrrracrr 7',o. B cron6qe 6 upune4eHo cpeArJeBsBerrreHrroe (c yuerotr
AaHrrr,rx cro.rr6qa 3) auaueuue reMneparypu noa6yrx4eHr{.fr B aruoc{epb Harx-
AOrr 3B0ts1{br.

3res;1a

o Cam

g Ori

e Ori

x Cas

12 Ori

55 Cyg

67 Oph

| 
,,,",u,,

OII
OII
OII
NII
NII
OII
Si III
OII
NII
Si III
OII
NII
Si III
CII
OII
NII
OII
NII

tlzcno r,r,auft 
I

'I'a6;rrrqa B

To

28 500'

24 000

25 500

18 600

1B 000

t7 400

23 200

22 300:

1J

1I

3t
1r

6
39
4

29
I
4

42
10
4
J

33, 1g
5,6

40

4

28 500"

24000

26 000
21.700:

20 400
18 300
18 700

20 500
20 900
23 900:

lB700
14900
1 6 000:
21.200:

17000
l9 zr00

23 200

22 300:

25,8

24,5

26,0
19,4

20,7
tc, I
20, 3

24,5
20,7
20, 3

25,8
20,9
20,3
20,4

20,7

25,8

1"9,2

3360 (1 f e,, - ei)

r lViH \Sasrrcru\roc'r" lr*--- , ei ) , flocrpoeHrrrre Arrr Irarunx 3BCa/( ro ltrrrHr,rflr\r

OII,upe4craBJreHrr na {ur.6 (ara 67 Oph rar(afl BaBr,rcuMocrs rror.na 6r,rrr,
rocrpoeHa roJrrr(o rro JrrrHr.rflM N II).

_'Teruueparypa r,roHrrBarlnu 6r,rra BrJarr,rcJreua uo Hou6nnaquu $opuyr Caxa
I,r BoraqlraHa, lrptrr{e}reHHofi rr Boa6y}fiAeHrrbrl\{ ypoBH.Exr oArroro r,r roto }fie
EJIelrerrTa B i{Byx coceArrr{x cTaAlrfl x r,rorrrlsaur,rr{ :

T,: (2)2. I Ni cu\
;ts hFF ;)* 10,43f Ig7,,

rAe I,IlrACItcr{ r' r,I r 1- I o3Hasalor crerreHr, rroHrr3arInr,r, trH/treHc /c ornocurcg
n noa6yni4errHoNry ypoBHro aro^ra s (r -]- I)-ft cra4un rroHrrrar{rrr,r, rrHAenc
i - rt uoa6y;x4ennorry ypoBrrro aroNra n r'-r,i cra4urr r,rorruaarlutt, X - rroreH-
IUraJr I,IorrlrBarIr,rI,I a rolra n r'-li cra4nlr.

26
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N,A

JI

Our. 6. fparfI'ruecnoe orrpeAeJloHlre rerrreparyplr loa6ytngeuun 7o

Ha ocI{oBaIII{u rlopuylr,l Eomquana
Flarrooulurr.rit (pyH{orr cooTBercrByeT 12 JrrtuuRnr, Italll\Iellbrullit - olnoii

B ra6.r. 9 upI'rno4atctr peayJlbrarr,r oIIpeAeJIeIII{tr TI to {opuy;re (2)' Bo
BTopoM 11 rlecroN[ croil6qax B npyurbrx cxo6ltax yr(aBaIrLI Hollepa I\'IyJrbrI'IIrJre-

ToB, rro JIL{HILaNI l(oropllx olpe4enanucb Ty. B Tleclrolt Cron6qe yHaBaHo rII'IC-

.JIO JILTHIII!i B I(alItAOnI I'I3 ETrrX llyJIbTIInJreTOB.
B uocne4ner{ croJr6qe B cno6nax BanJrroqerlLl BIIaqeHufl cpeAHrrx re}rnepa-

ryp II0HII3aIII,III AJI-II rex BBes/L y l{oropllx [o pa3JI[qHbIN[ aToXIaN'I [OIyqeHbI
0LIJIT'HO pasJrl,rqa()r{llectl SHaqettttn 7.", n ctol6qe 9,
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@nr. 7 [peAcTaBJraer co6oii saBI{CI{MOCTr Trtt 7", or cnefitpaJlbHolo I(JIaC-

ca AJIfl IIalrlrx 3Be3A.

tr4a cpanuenllf rIoc,IIeAIIttx cro;r6qos ra6il' 8 lr 9 n tlq {{r' 7 nlt4uo' uro

BotrDenn cyrqecrByroq,eMy MHelulro (cu., Iratrpl{r{ep, ttBl) , reI\{[eparypa

;;;[;il,,,;!1*o.(,.pe BBesAbT ]re BCerAa Bbrrrrc rer\rreparypbr noa5yr*4eHttr.

B .racr,ocrlr, AJrfl aneig 55 Cyg u 67 Oph otrpeAeJrelrHo o6uapyxnBaercfl' sro

Tr) Tr. Bonee roro, pacxolr{Ae}rr,rfl nre}r(/{y rerrreparylla,un, uafi4erulliMl,I AJIfl

IrlC "

3--I
B5

(Dr.rr. 7. Sasucflrlocrl cpe[Errx rer'rrepa-
Tvp rroHLIBaquu T r, (cnerlr,re Hpyx{ltrr)

ra noa5yxrgenrn 7" (teunne npyxrHr) or
CIIeI{TPaJILEOTO HJIaCCa

OAr,roit tI Tort )r(e BBeBAr,r [O pa3il1,1qgblM EJISNISIITaM I1 paBHbIMIl l{eToAaMll, I-Ia-

cToJIbIto BeJItrTHI{, qro rpyAHo o6tgcgtlurr oInI,I6HaNlu r{x OlpeAeJI"H',T' 
--^

!,na ntrncuer-rr{fl rrpr{qrrH 3T}rx pacxo}fiAeHI{Ii rur,r uponefll{ AeTaJIt'Hr,Iu aHa-

JrrlBra6r.Bu9.

$ 5. O6cyx{Aerrlle peByJlr,'raroll

t{ro rtacacrcFr pacxoH{Aeunfi Mc}rrAy 7'u, noJlyueu}IElMl,l AJIa OAItoii .x roii
1r(e BBSBILI 11O il11Ht{fll\{ paBJIutIHbIX AJIS1{CIITOB, TO aHaJIUB BCSX Ipa{IIItOB

1'rrrla, fipcA,'rrur"rnoi* 'i* 
"'0,,,.. - 

o, 
"no,,o,u'oocr, rlro ocHoBlloii n p]::]:'j:I

ATtrX paCXO)fiAo]{II14 tJBJtflIOTCfl, flO-BIlUllMOl\ly, Cl)aBl1ltTCJILIlO 6Olllltte OrrtIIOI(lr

onpe[ereHllfl 7u IIo BccM SJrel{cIITaM, Ba IIc}iJrIotIeHIIclr O iI'
Ilplr puarororpur}Il{ pacxorr{Ae}Iufi nexgy 7',r, uail4enH}'rMr{ I\JUI oArroii

, rorl rr*e auea4rr ro putrrrrrru nou6uuaqrrflx{ JIIIIIT'ILi, cpa3y Qpocaercl 
B rJIa-

3a orlpeAeJreHHafr o**oror*prro"ru. [,.nn 4auloit snea4r'r 7"' 9]:T:l::"::T
B CpeAHer{ Terr BrJrxe, qeM 6O1n1ae IIoTeIIqlIa;r1 !I6HIISaUI{I{ (lrnU nOaOyxrAeHI'Ifl)

JrlIHI4ii, IIO ItOTOpbIM ATa 7,, oupetrlentIJIacb.

!,,nn untlr ur"aA, y noroporx n ra6n. 9 nueercn 6olee AByx o[peAeJIe]IIr[

7-,n 
'no pa3JrrrqlrrJr\{ xOiu6uuaquflttl 111ultI,l, NILI 11ocrpOI{JII{ cJIeAyIoqIIe BaI]I{-

"n*orr1i' i+"", S1. fIo ocn a6cqucc orHJIaAbIBarrrr BeJrl4rlr4lry uau6o'nsurero rlo-

rerrquarla "[ne u"oArr.'tr*-u 6op*yry (2)i - o6u*rno Ero X llrlrr e7'' Ilclu ffie
arrl"pnn.n."rr.^'irr{crroJrr,BoBaJrocb rlecrroJrbno HoM6rlrlau,ilft rl4ruft: 

_:5-f-'lt
lI TeM 

'r{e 
X' I'Io c paSilutIHl'I[{I{ 876' To ytII{TLrBaJIocb I{ BoBpacTflrllle 3[I&{0I{I1I{ E1
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OT IIAI{TTEHT,IEIO I,13 HHX - IMIIII II TO OCI,I A6CqIICC B STOXI CTYqAE OTITJIAAbIBA-

JIUCL BeII{qI4HEI X f (et 
- e[,Ir).

flna rcex BBeBA r{a {l,rr. B o6uapyxr,rnaercrr BoBpacra}rr,re nelr,rulruu ?,
c IIoreHrII,IaJrOlr I{oHLrSaur,rIl lr (lrurr) nos6y]r{AeHr{fl, rrpr,rqenr r,rBN{eHeHr,re 7-il
AOCTr{IaeT HecHOJrbnlIX Tbrcfrq rpaAycoB,

flo4lte'renna.fi Baltouol,repHocrr. cBrlAereJrrrorByer o rorr, qro Jrr{Hr,IrI c 6o.rree
BLICOHI{I}III noTeHIII,IaJraIII{ uOHI,ISaI{I{!I II nOs6yfx4entrtr BoBHlrltamf s 6Onee

rn

z,t 000

,10
E. x. aB

(I)r'rr. 8, 3ttnI'IClIuoctr, TerltleparypI,I llo[rr3aq].rr'I (7r,) or rrorcuqita.ra
rrorrrr3arlr.rr'I u tol;5yrrgenr,rt

cBerJrr,re lillyiHriu - 55 Cyg, Telrrrbre - ( per, BBeano.rnrr - p Leo,
rillecrtrr{rr - e Ori, t.,ltoclr - x Cas

UIy6oHI,Ix CJIofIx aTNIoC$epbI I,IJII,I B atllocrfepe 3Be3A6I cyqeCTByIoT BaI{STIII,IS
yrtJroHelrrra oT ycJroBr{ft JroHaJrrrr{oro TCpi\rol\r,rHar{uvecr(oro paBr{oBectrfl.

It collta",renl.tlo, IIaII nIarepI,IaJI It rleroA lre froaBoJrflIor rroJryt11116 no ETI,IT\[ E{e
rpyllnaxr Jrr{rrrrii Apyrue xaparirepr,rcrtr(rr ari\rocc!ep, nauplr}rep ryp6ylerrr-
HyIO CHOIIOCTL, SJICIITpOIIHOe AaIIJIoIIIIC II T. IL, ItOTOpbIe IIoBBOJIIIJII,I 6r,r Cy4nrs
o r'"uy6r,rlle SaJIeraIII'Ifl cJroeB, orBcrcrl]elrlrr{x Ba BoBITI{ItIroBeIrLIe rex rrJrI,I Ittrblx
crleltTpaJIr,ilbtx JII4III,Iii. flnn aroro HCo6xoA[rr],r cnefirp6r BBeaA c Briconoii Ar,rc-
lepclreii, iroBBoJrtrloillll0 11oJIyqI,ITb ]laAe}I{r{ble noHTyplr I,I ar{BI,IBa"rlcrrrHble Ilr,I-
pr,rHl,r Jrlrrlr,rr:i lr uocrpoclrrrc rroAeJrerl arrrocclep ropfrrrr{x cBepxtrrrar.rroB,

OTlrrarto rra aHa.JII{Ba ta6.u. B Lr I i\romrro BaxJrroqr.rrb, qro B cJryarae cBepxrr,r-
IaIITOB I'INIeCT CIIIJCJI IOllOplIl'L IIe O TellnellaType I,IOHI,13aqI,III I{JII,I BO36y}I{Ae-
Hrra Boo6ulc B arxioc+cpe i{arrHoir 3r}e3Ari, A O rex,rlel)arypax, rroJryqg1111o1*
TO,TTbIiO AJIfI OIII]E/(CJIEIIIIbIX XI'Ir\IIIYEOI{I,IX EJIEIIEIITOB B ONPEAEJIETTHOI,I cra4I,u4
rroEusauLII 1,I CocrotrHIrLI B oB6ylH/IeHr,rfl .

3alurro.rerrr.rc oro rcNI 6otee cnpallcAJrrrBo AJrrr BBeBII rroBArrr,rx cler{rpaJrb-
IIbIx I{JIUCCOII, I/1e /{Ira TI'IIIa TeNIIIellaTyp onpeIeJIrIIOTCfl 1t TOnry E{e COBepTXeHHO
p a3 Jr],Itrrrl,]lrfi treTOl(aIIlL

f(pyrurrrr cJlorli-\xrII, o6rtapyninnaexroe r,rB rra6JrroAeuni:l paenr,r-rr,re [,re]r{Ay
'l'r, tt 7'r, l(.rrrr ol{rror,"r I,I Tor"I }He 3Real/lrJ, rro-rr.r/(rrtrorry, rre flBJrflercfl cnoirctnorr,
nllllcyrqllrl aTr\roooepall 3DeBA, a ecrl CJIeA0rBr.re pae.ulr.rrroit nreroAurtr{ oIIpe-
l(oirenrrrr DTr'rx reulclrary].). I{a;ir71uir rtcrolt olpeAe.rreulr n 'l' , n llaBl{cr{r{ocrrr
oT ero r[rtal,r,recrtclr"r cytqllocrl,I I{ I} BaB],rclrrrocrr{ or rolto, n I{artrr}t xapar{Te-
puCrllliar[ 3l]e3IIIIoro cIIelirpa o]t ilpl,rlleHtrerCa, 6y;1er /{auaTb paBJrr,tqr{r{e Brra-
qerrlrfl 'l'.
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Paccuorpuu DTo BanrroareHlre Ha rrprrxrepe HecnoJrbr{rrx r,IByqeHHbIx HaMu
BBes/I.

f{ra qnyx anea4 55 Cyg u 67 Oph 7'o uoryuarorcfl cJrrrrrxoNr BLIcoHI,IMrr,
nop.rrAna 22-23 T]rrc. rpaAycoB, rr 6rnentruu H 7'" grn BBeBA cnexrpaJrbHoro
HJracca 80. IIo ciler(rpaJrbHr,r\'r RJraccalr DrI{x BBe34 (83,4 u 83,5) c.ire4onaro
olr{IrAarD Tn;t 75 000-16 000" K.

fitt 67 Oph lra-aa cra6ocur r,r r{ailosrrcJrcrrHocr}r ;rrrrrrrr,i B ee cneltrpe
onpeAeJreHI,In '1', tt 7-r, I{N,reIor cpaBIilITeJIbHo rleBlrcoltylo rorr}rocrl, oAIraHo
onur6xu a To ne HacroJlbno BeJrIlr(I{, qro6sr BaBr,IcL(Tb roJryqeHl.roe rraNrr{ BHa-
qeurte Zo, fio cpaBHeH].{rc c o}firrAaeN{rilr, ua 6-8 rbrc. rpaAycoB,

tta.recrno cnexrpocxorllqecnoro xrarep]raJra gJrs 55 Cyg ucn.nrcqaer BoB-
r\{o}r{Hocrb raKI,Ix 6grr,uurx otun6on, Itorollrre [pI{BoAIrJIr{ 6:,r x aanr,rurerrulo 7'o

na 7-B rr,rc. rpaAycoB.
Orcro4a r{bl AeJIaeM BtrIBoA, rrro rIo npar,ineir i\Iepe AJIfl /IByx cBepxftlralr-

roB 55 Cyg n 67 Oph rer{neparypLr noa6yxr4enr,rn, nalf/IenHr,re 
^reroAoM<rpy6oro aHaJrr,raaD npr,r noMorqr.r npunorl pocra, ortaar,rBarorcl cyqecrBeHHo

Bbrlrre upr,lHr,r^{ael,rbrx AJra 3TI,rx 3Be3A Tearneparyp rr BrJIrre TerrnepaTyp I,1o-

HI,{3 AIIHI{ ,

IIo4rnepxr4errl,rer{ Droro cJry}rurr pa6ora f.-f. @orrirra no r.rByqeHI,IIo arr[o-
c$epu 55 Cyg t131.

flo c[opmy"rre Caxa, rprrlrerreHHor]i tt llrnr,rru Si II r Si III, f.-1. (DoI)irr
HaIxeJI 7'n : 1.6 250' - BHaqeHrre, coBrla/\arcuIee c Irallur{ orrpeAeJlelIneu 7,,
rlo rlllrrr,rfirr Si II u Si III (16 200", cnr. 'ra6,l. 9). Saue'rur{, qro si JItIEIIii
Si II paneu 9,77 eo, X.. : 76,27 eG Y a4 71,11 nnur'rii Si III paBeII 20,2 ce.

Oorirr He rrpoBo/Ir{Jr onpe[cJre\\1fl 'l'n, ol\Har(o I(aHlrbre I,IB ero ra6u. t7
rroBBoJTflror uaiirr'r '1-u to r'recr{oJrr,Itl,rNr aJrerrelrralr, [,na anenreuros N 1I, C II,
Al III u Si III c ei : 20,5 oe (upe4e;rr,r il or 20,2 1o 20,5 aa) uo;ryuae^{ B cpeA-
treu 7'n : 17 800" (npe4cnu or 15 800 4o 20 500'). B ro )Iie Bpellg 4la O II
(et:25,7 ao) to ra6rlrqe Oofirra noJryqacrctr Tn:22 500'. Mlr roryqurll
Ann oroii BBeBALT To:23 200" (crr. ra6;r. B).

Orcro4a x{br AeJraenr cne4ylorqlul BLrBoA,
Tenrneparypa BtcBAbr, onpe/IeJIrrelrarr I\reroAarulr <rp1,6oro aIIaJIuBa) IIa

ocrroBe l{pl,rBbrx pocra /IJr.rr nirni,rii paBJrr,rrrrrblx xlrlrrrqecl{L{x aileI\IerIToB (neaa-
Br{crrxlo or roro, onpeAeJlrrerctr Jrtt ona B KorreqHolr urol'e lro tiropltyne Caxa
?r, l:lrr [pr,r [onroqlr (ropuyrr,r Eo.nsquana 7'n), e anucr,Ir or cpeAHero [oreil-
qr{aJra noa65r2fi71g11lr.fl rr rroHr{Baqr,rrr rex nr,runr.t, rro r(orop],INI onpe/{eJr.Eercg
3ra reMneparypa.

3ro csreano c rej\r o5cronre.rr,crBonr, rITo /uIE BoBIII,IHIIoBCHII; cfler(TpaJll]-
nr,rx'.nnulrtl c 6olec Bllcoltt{tvrrr rloreHqr.IaJrarrlr tr{orrrrBaqI,IIr r{ nos6yrn4er'rr'rn
rpe6yercl 6o.nee BLrconafl TeMleparypa lr, cJreAoRareJrLHo, a(r{exrunulre cJIoI,I
riroprrlrponarrr,rfl ranrrx rnuuiir /{oJr}r{Hrrr BaJrelarr o aruoc(repe BBeB/{LI ua 6o.ur,-
Iueli ounlr.rocrtor,i rry6une.

34ecr ylrecrr{o cocJrarbcrr Ha o{errnrr orrrl,rarecltrlx rny6lrn o6paaonarrlt.ru
rrrrrr,rIYI rorJrorqerrrrfl c paBJrIrEr'rLIrrI{ rrorel{qllaJIalrlr noa6yrnAeIIIrfl I{ I{oHrr-
BaqlIrI, [poBeAerrHr,re C. 4e flreporr r,r A. Henenorr [27]. fIo rlateprtananr etor,l
pa6orr,r Arrrr BBeBA cBopxrr,rrarrton c lg g :3,0tr'l'o:18 000'(uro uplluepuo
coorBercrByer cuepxrr,rrarrry 81,5 Ia [17]) 6rrna [ocrpoeHa BaBI{cIuIocrl
cpe4neli onrn.rccnoii rlry6nrrr,r o6paeonann.s rrrul,rli Ir coorBercrByrorqel:i
orort rny6lrrre rox{neparypr,r or rrorcrrqrraJron noa6ym7leFrrr-s I,I I,IoHI,I3aru,llr Drl'rx
.rrrtrurii ((rrr r'. U).

Sacncnrroc'nl, rlocrpoeHrILIe Arrfl tg g:3,0 u 7'o:14 000o u 7'o:25 000'
(.ro coornercrByer rparrrrqalr clreltrpaJrr,rrcro rrrrrepllaJra, B I{oroporl BaI{Jrro-
areril,r rlccJrei[oRarrrl)re IJar{lr cBepxrrlr&rrrrrr B3,5 u O9,3; cu. o6 otorrr ralt}fie
Ir [17]), rrolqo6rrr,r BaBr,rcrrN{ocrr,r rra clIrr'.9, n noatorry IIc IpI,IBo1rrrcu BAecI].

tr{a rfrrr'. 9 nr,r,1rro cyrtrecrBoBarrr,re Becblra teclroit HoppeJrlqllrl rlc]l{Ay orl-
rl,{rrecrtoit rny6rruor:i {opMuponaHr.rrr /Iarrrrorl Jrr,rHr'rr'r n ar,rrocr[epe i]Be3/ LI lI coor-
RercrByrollur[ rro'rorrl\uaJrorr rrolrr{Bar{r{u (roa6ynt4enr,rr) , trpr,r.rerl ],IBi\IeHeHrIe
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Termeparypr,r c pocroM norerrqr.raJra Ha drur. 9 uocur ranor,l me xapaxTep, qro
lr na c[nr. 8.

B nacecrne Apyroro flprrMepa coflocranrreura a{rpeHrusuoii rny6rrrrrr o6-
paaoBaHr{rr otrpeAerlellnr,Ix clexTpaJrr,rrr,rx nunr.rli c oueprerlrqecl(rrl\rri xapan-
Teprrcrl,rHar{}I aroMoB, o6paeyroqlrx DTI,r Jrtr:r.lrrlr, MorrtHo yRaBarl lIa noAcqe-
rn JI. Annepa u Am. flxryraxy [21]. Ilolcsern rpoBeAerrbr t\lrrr T Peg -BBeaAbr uaunoii fiocJreAoBareJlbrrocrr,r. floxasauo, rtro Jrr,rH],rfl ], 40Bg Si IV
(er:23,95 aa, 1 (Si III) : 33,32e0) BosIrtrHaer na ac[{exrnBrlori ouruqecxor,l

Lg.o

-10'/020ji40
X. € -16

(Dr,Ir. 9. Tcopetuuecnarr BaBrrcrrMocrh orrrl{-
qecnoft rny6rur,r (t0) r,r teuneparyp.ar (7)
or rroreuqtrara rrourraaurrrl u noa6yx4eunn

JIIIHI,II,I

TerrHLre Hpy)nHr{ - rro Jrr{HlrEn C II r'I C III, cser-
Jrbre - uo ruHr'rqM N II r'r N III, fipecruHr,r - IIo

JrfiHrrEr{ O II r'I O III, BBe3llo.rftu - IIo J]rlrrr.Ifl]I
Si II, Si III, Si IV

rny6r,rne "c:=0,40 (1' :18 600'), illr:urrfl X4552 Si III (er:78,92 ee,

1 (Si II) : 76,27 ee) - ua r:0,10-0,15 (7' : 16 800'), JrI'IrIrrn )" 4130
Si II (el : 9,80 eo) - ua "t =:0,024 g : t4 200").

flpao4a, :nu*rrrr )" 4552 Si III l{Meer, rroNrlrMo acf{emtnnuoro crrofl c
r=0,10-0,15, eqe AorroJrHrlreJrrnrrfi, 6o;ree nrrconuft croii {opurrpoBarrrr.tr
c "( = 0,001-0,01. Harzque aroro AoloJrrrl4reJrrrl-Ioro croa (cronr xre o$$en-
TlIBrrOro, qro r,r [epBr,rit) craaano, BosN{o?nno, c <xporrocsepur,rr{r4D arp{enraurl
AJI.E ranux cr,rJrr,rlbrx nr.rulrfi, HaIt Jrr{Hr{fl ),,4552 Si III I21].

vnaxrerr BAecr,, qTo pocT Ter{flepaTypr,r c ti (I,r, cne4onaTeJrb]Io, c f), Ilofly-
seuunrit rr3 arr.rx pacrreroB, AoBoJrbHo 6.nlreox n o6rrapymeHHoMy I{axlrr AJIrt ro-
pflrrux cBepxrrlraHToB,

Hanre.rarorqeecfl AJrfl BBeBAHrrx atuocrfep coorrlorrelrrle Tn : Tr, : 0,90
(nart uonyuenr{oe l(Jrrr Bcex Ao crrx rrop uByqeH]IbIx BI]eBA B cpeAI{en,I [18], raH
u Arrfr rrrecrrr [syrreHHr,rx Halr]r cBepxl.rraHroB B lrHrepBaJre o9,7-ll1 ,7) o6y-
c.rroBJreHo cJreAyrorq,r4r{. Bo Bcex arrrx cJryrraax cpe4rrnii rlorer{ql,raJr noa6ym-
/{eHlrfl lwttufi., llorroJrbBoBaHIrLrx AJrrI olpe4eJreHr{fl 7'r, uecxoJrr,Ho Melrbrrle cpeA
I{ero rroTeFrr{rlaJra rroHrrSaqr{rr x,. \re}HAy AByMfr coceAHrlNrr,r cTaAI{frN{rI I,IoHI{3fi-
r{r{rr 7'v r + l Tex arouoB, Jrr,rur,rrr noropr,rx rrcrroJrbBoBaHbr AJrr{ olpeAeJler{Irfl
To, (unu floreurtrr{aJra noa6ynr4ennx ttrr:r-ufr, B craAl{rr r * l, ecJrrr aror rroreu-
rlr.ran erx.*a 6o.nr,rue, uelt 1").

It npnuepy, AJrrr cBepxrr4rallra x Cas, AJIrr Itoroporo, corJracl.Io olpeAe-
JreHugM A. A. Eoapvyrta [7] lr namurl, 7r, :22200" n Tr:18 700', uo-
rerrrlr{aJr rroHr{Bar{r4rr 4nn Si III pareu 33,32 ee (/, oupe4cJrrrJrocb tro JIr{I{IrflI\{
Si III u Si IV), a IIrrfl JIuEI,Ifi O Ii B cpeArlelr et: 2!t,0 (7, n o5onx cryqa-nx
onpeAeJrrrJracb rro Jrr{HI{.sN{ O Ii).



,[nn enee4 55 Cyg u 67 Optr coorrrorrerrrre'l'n','l'rr:0,90 rrc Br,rrroJrrrrer-
cfl, n'f'B ) 1'rr, flocr{oJrbny To gnn ETirx BBeBA orlpeAeJlrrJrocr, [o Jrrrrrl.rflM, true-
rcqIrM 66nr,uure rIoreHqr,IaJILI roa6yrx4enlrfl, qerr re Jlr,rrrr.rr{, rto ttoro]lbrM lrar,r-
6oree ua4elxr{o olpeAenRnacr 7,r.

]J csasu c I{BJIoffieI{Hr,rr{ Bblrrre craIIoBI,ITcr{ oqeBr,IAI-IIjrr{, qro /lalrHr,Ie o xIr-
Mlrqocltolr cocraBe atmoccfep ropflrrl{x BBeBA, ]roryqaoN{bre o6}r.rno a{oro/Iol{
Hplrnoft pocra, N{ory'r or(a3arbcfl /\oBoJlbrro BaMer}ro paBrtrqarorqr,rNrr,Icrr, B Ba-
BI{cI{L{ocrI{ or roro, I(axue re}Ileparvpr,r 5y4yr rrcrroJrbaoBarrrrr rrpl1 olpc/Ie-
Jrer{rrrr rroJrrrr,rX qr.tcefl arorloB r aruocr[epax BBeBA. Crcnenr, aroro paaJrr{qrrrr
6y4er BaBucerb ranme Ir or Drreprer[qecxrrx xapanropr4crr,rH aronra, T, e. or
B e Jrr,rql,rrl flore]rqrr aJI oB r,r ornr B aqr,rn r,r n o a 6yxAerrr,rrr,

Ipyruuu cJIoBaMI,I, a{{exurnuue cJIorr o6paaonanr,rn rlrnlrii paBJrrrrrr{],rx DJre-
l{errroB n aruocrfepe BBeaAbr lloryr Baxferl{o pa3JIr'rqarbcrr I4 xapaltrepr{BoBarr,crr
paBHLINIII sIIaqeHLLflN{IrI ? u Ig P".

BcleTlctuI,re DToro rloJlyqacxrble orrlocrrrc,rrr,rrrne coreplmaHrrrr aroxroD paB-
JrI{qIrIix aJrexlclrroB 6yqyr orHoorrrT,crr n pa3}rLrrr cJroflM n antocclepe BBeaAr,l
r,r, cJrcAoBareJrbrro, 6ylqyr rre cofrocraBrrlrrr.

Cyrr{ecrnentr)rro AorloJrrIlITeJILIrylo IIeolp eIIeJIell IJocrD B orI:IocI,Irenr,rrlrli
xr,tiltr,tqccttr.rii cocraB, naxo4r.rur,rii r{eToAorr rtltnuoit poCTa, nroir{cT Brrccrr.r 1{Br\{e-
I.rerrrre cr{opocrrrryp6ynerrrnbrx l(Br,r}HeHnli c rtr}r6unort n alrroc(tepe BB0BAlr.
B cauou 4enc, (rr.rr'. 9 cnltgere,ur,crBycr o roM, rITo rpr,nrJrer]1r{e }I cr,Inr.yJrerubre
JII,IIII,III reJr[fl, r{ilrelorqr,re Ei : 2L,0 nporrrr] et : 25,0 o6 l\Jrtr turrr,rji O II,
AOJllItIIl,r BoBITIrItaTL rra uerrr,ifieii onrrt.tecltcli,r rly6lrrre, .reM Jrr'rrrr.rr,r O II (n rrpo-
qI'Ix o/(HaH{/{TJ, ARa}I{A}rI lI rpI{}I{Ar,I I'IoHlI3oBa}IIIblx sIIorIeIIrOB ll cpeilllerl). Tor-
Aa I,I3 ColOCraBJIerrIlIfl ra6t. 6 u 7 t.ttz (bur. 3 cJre/.\yeT, .rro s 6o.[ec l]ellxrrr.lx
cJrofx ar,uoc(tcpr,r (r71e ncleur,rr(aror JIllHtrr,r re"ulrr) ryp6yleuu{al cRopocTb
Brraqr,rTeJrbHo (n 1,5-1,9 l,r 6o.rree pae) rr,rrue, qe,\r u 6o.rree rry6onnx cro.flx.
rle BoBrnrrtaror Jrr{Hr,rr,r O II, 1\ II, Si III, Si IV rr r. 4. f{ra asea4 O ryp6yneur-
HLre cxopocrr,t, rrai,i4eltuble rro Jrr,Irrrrflrf feJrrrfl (oco6enuo lro Tpl{[Jrera,u), n ne-
crtoJrE,Ito paa Sonr,ure cnopocreii, rrari4elrnr,rx rro Jrrrurrrnr O lI, Si III, Si IV
rr r. I{.

Orcro,la Mr{ AeJraerr BriBoA, rrro B amrocc[epax cBepxrurarrron Og - ]35
ryp6ynentnLle cI(oIloorrl Bar{errlo yrlerrblrrarorclr c r"ny6lruor,i, npnuer{ DTo
yx{errr,rrrerrr,re 6onee BrraqrrreJrbrro l\Jrrr c&xfrrrX pa]rrrr{x (Og - B0) cnepxrur.au-
TOB.

O4naHo upn <rpy6oN{ ar{aJrr{Be)) amrocdrep ropfirrrrx BBeBA rrarqe Bgcro olpa-
Hlrqr{Barorcrr [ocrpoerr[eu olnoi.i nplrnoii pocra r,I olpeAeJrcrureu o4norl ryp-
6y.neuruori cr{opocrr{, o6rqeii AJrfl Bcex xr,l\{fiqecnr,rx t)JrerrerrroB.

Y,{urlrnafl rroJIyqeHIrIJe rIalltl peByJrbrarr,I orlroclrreJlr,]ro relrrleparyp I,r ryp-
6)rnenrulrx cnopocreii B arr{oc{epax rop.B.qrrx cBepxrrrrarrroB, Mbr coqJrrr He-
qenecoo6paBrlbrN{ }Ia ocHoBe rraIIrero cnenrpoc[orox{erpI,Iuecltoro Marep]rraJIa
otrpeAcJr-rrrrr xnun'recnnii cocraB aruoc{cp arrrx aBcBq i\tero4onr <rpy6oro
aH a JIrI 3 a ) rlprr rr oN[ orqrr n pr,Ir]brx p o cT a.
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Ar{AAEM}rrl HAYTT CCCP

II 3 B E C T I{ fI I{ P bI M C IT O 11 A C TP O @ I,I B I4TIE C HO 1Z OB CEPB AT O P I{II
Ton XXVIII, 1962 r.

HOI I,IqECTBEHHbIIZ AHAJIIITS
ATMOC@EP IOP,flIII{X CBBPXII4IAHTOB

III. CBBPXII{TAHTbI A2 _F2

T. C. Icr,.ttttuNql) n. M, Eonuaoa

['lcro4orrr xplrlo fi pocra npoBeAcrr arraJ]r.rB r[uBr,r.rccnr,rx xapar{repxcrrlr{ i{ xr}rlluccl(oto
cocralla arlrocr]lep D ocr,r,rrr cBcpxrilrarrron A2 - F2 nnaccon cBorrlr{ocrrr la (ccrtr, atcag)
r.r I I (o4rra sret4a) .

tr4cuo;rt Bouarro 35 cncxrpo rpaMr{ arrrx BneBA, [oJ]yqcrrrrLrx rra 7220-,tt"u, perp.ncntope
Itpr,rucrtoii o6cepnaroplrr'r n t95B-1959 rr. ,I{lcnepcr.rs 23,4 Alu.u, B 06racrr.r I'Iy. Oupe4e-
JreIIri aT{BIIBaJToIITIIbI e IxlIllurlri l(Jrrr Bccx Jll.rlrllll B LrlrTcpnaJre AJrr,rIr BoJlrr ?'2r 3750-5020.
14ay.1g11at BaBr.rcnMocrr'I ryp6yleuruoii cnopocur rr relnrollarypr,r los6yrr4erlrrfl, rroJryrrerr-
Irblx Ira ocrloBe npnnoii poora, or IrorerrunaJra noa6ynr4eHrr.n. Vcralonnen pocr ryp6yrenr-
rrori cnopocrr'r rI xo/I ItBrrellerrrfl Telrreparypr,r los6yrrAerrr'rfl c nbrcorol,i r arl,rocr[cpax cnepx-
TIITAIITOB.

Onpcgcnetrlr cpcAlrIIe gJreltr pollnlre rJrorlrocrlr rr rcr.rficparypLr r'ro]rrrBarllrrr AJrrr lrccJre-
AyelILIx 3Be3A,

Otue.reuo paBJrIIqrre MelI{Ay eJrer{Tponurnrlr'r IrJrorrrocrnllu n autoc(repax [ByqacrrLrx
3Be3A, OflpeAeJlrrer{rirrl,I no BoAopoAnr,rM JrIlHl,rrrrr rr Jrl,lEr,rrltr{ il{cTaJrJro]1.

Cpanrreulre orrroclrreJlblroro xlrrlrllqecltoro cocralra arrrocOep flByr1s1rrrt, cBepxrl{raIrroB
co (crarlAaprlrbruD xrrr{rrrrccnlrrr cocrar}oM aBeBA rre BLTEBITJTo nrlftanllx auona;rtrii, Br,rxoArr-
rql'Ix 3a lrpeAeJlbr o6ttqnrtx oilLLt6ort oI]peAeJIeIrIlr xl,rMilqecltolo cocTaBa BBeB,qHlrx aTMoc{cp
I\rcroAoM npr,rnoli pocra.

A QUANTITATIVE ANALYSIS OF ATI,IOSPIIEIIES OF HOT SUPEIIGIANTS.
III. A2 - lr2 SUPERCIAN TS, by ?. ,S. Galltina anrl I. Il,l .I(opylou.- The physical cha.
racterist,ics and chcmical composition of tlre atmospheres of 8 A2-F2 supergiants have
bcen analyzcd by thc curve of grou'tli nretlo(l . Seven stars are of luminosify c-la-qs Ja anil
onc js of .lurninosiLy class ll. Allogollrcr 35 slrcc{oglams uilL tl ispt'rsjorr 23.4 A/nrnr aL
l'I1, oblained wil,h tire 1220 mrn rellector of lIe Crjmcan Olscrvatory, wcrc uscd. Thc
equivalenL rviillhs rverc cle terminec[ for all t]re Iines within thc intcrval lI 3750--5020 A.
I'hc rlepcrrrlorrccs oI l'hc lur'Lulrnl lclocily anil I jre cxcilalion Iclnpcraluro, oLlaint'rl .[ronr
LIte cttt'vr,s uI growllr, on l]ro r xt'ilirliolr lotcrrtial \Aclc slutl icrl. An jncrr,aso in lurbulonL
velociLy and variatiorl of cxcitation tcmpcraturc with height in supergianl, atmosphercs
rvas f ouncl.

The mcan elecl,ron rlcnsit,ies and ionization tcmpcraturcs oI 1-hc studied stars wcrc
dcl ornrilctl.

A cliflerencc in the clccl,ron densil,ies, clerivcdlrom the Iydrogen andrnctallic lirrcs,
is noLed.

A comparison of the rclalive chcmical aLnndancc oI l-he atmospheres of thc sl,udiod
supergiants rvil"h thc <sLanclarcl> stcllar abunclance did not reveal anv anomalics, which
arc bdyontt thc limits of the usual elrors oI tletermination of the chemical alun{'ancc oi
stcllar atnrospLcres by the curvc of growlh proccdure.

$ 1. IIa6uroAcur,rfl, o6pa6o:rra MareprraJra

Crrenrpr,r BocbtrrI,r BrcB/(, rroIrnx,14x B Iracrotrrlcc r,ICCJreAolrallrre, {ororpa-
rlupona,rucr B 1958* J959 rr. rtru ilcr\rcrnrr oIlr0ntr14B]{errnoro cncrri'porpa(pa
c [ilcncpcrreit" 23,4 Al,y,yt y IJ., ua 1220-,uat, pe{,rcxrope I(prrrrcnoii o6cepBa-
ropl,rr,r.
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Ta6nuqa 1

LIaeuarrttc ilBce;(lr sp (n) Sp (nI') 11,, (K)

197 345

207 260

141t89
22?' 385

7 927

31 964

163 506

1"641.36

o Cyg

v Cep

9i Per
6CasA
q Cas

s Aur
89 Her
v Her

6

2

3

L

2

2

4
2

2

5

A2 Ia
A2 IA
A2 Ia
A3 Ia
F0 Ia
F0 Ia
F2 Ia
F'2 II

A{,8
A2,4
A2,L

A5:
FO

P'2

Ar,9
L2,tt
4.1.,t:
1'2,5
Ft ,5
F0,4
F0,7
F2

nx

-l,ol
-7 ,02

-7,68

-/ 'D

-7 ,f;
-7 ,L

2*, 2^, 4^, 7*,10m, 15m
/m /m 9m

55m,6om
5om,55m,6om
Lbzb^
2h2b^,2b05^
th35n', 2h1o*
5om, 6om, thlom
8*, g*, 8m, tom
th4ot, th3om
l,b4o^,2h
thobm, 6om, 4om, 25m, 3om

Ilo;ry.1s116 35 crertrporparrNr c paclIIIp0HIIeNI B 0?8-1,0 .',tlat tta fI'lIaCrI'lIIHax

I(odak t03a - O.
o6rqr,re cBcAerlrrfl 06 ilcc.rleAyclILlx sBesItlx [plIBeAeIILI B ra6rI. 1' 13 uepno',rr

cToJr6r{e [aercfl HoN{cp ro naTaJIOry IID, Bo l]ropoI[ - ]IasllaIII'Ie 3BC3At']I' B

TperE,e1,r - cilenrpa;riurrr:r riJracc Ir li;racc cBerlIN{ocrII 1l crrcreNle MI(, u 'rer-
BepTOrr rrl TIIecTONI - CleItTpaflbllr,Iii IiIaCC 11 a6COIIOT[tltI BlI3yaJI6IIAfl BSJIIIqI'1-

rra ,,o oqerrnaxr oA"o;-iir''ouropoo t1],. B rrflrorl crorr6r\e - crcltrpaJrrrlllrii

I(JIaCC [O OqelIltaill uBTOl]OB, IIOJIyqeIIIIr,Iii ga OCnOnaIII{II xIaTCpIItLJIa I{aCTOfl-

"i;{ 
p"6"r"i. Iarrnr,re ,ocne4ulrx rpex croJr6r{oB ra6.r]. t uo.ny.rcrrr,r n{ero/{orl

I(orr,IiccrBellHorl cfleltrpaJrl;I{oli ltJIaccrl{lIItaIII'III' 
ll a 6 ;r rr 4 a 2

o cyg

rr Cep

9i Per
6CasA

g Cas

e Aur
89 Iler

t Her

nx
t ,33

4 rtlo

5,17
5,61

4,95
Var
5,tt6

4,5

58 . 32, t-6
58.33,1-3
58.33,4-5
58.31+, {-3
59.12r,4"
58.44,L-2
58 .55 , 3-4
58 . 34, z1-6

58.56,1-4
58.55, t-2
59.101 ,1-:
58.53,{-5

2.IX 1958 r.
2.IX 1958

2.rx t95B
7.rx 1958

5.IX 1959

t9.IX 1958

6.x 1958

7.IX 1958

1"2.X 1958

6.X 1958

27 . VI 1959

1.2.X 1958

B ra6n. 2 
^aercn 

cBoAna [OIyqeIII{oIo IIarepIIaJIa IIaSIIoAeHufi' B [epBorr

cro[6qelpr{BoAl'rrcflrraBBalrr{eBBeBI{LI,AaJ]ee.BcroJr6qaxIIocJIeAoBareJrbHo
Aarorc.fr: Br.{Ar{Mafr Be[[tIlIHa sBesALr (cton6eq 2)' uuc'no cneltrpolpaMNl' rroJry-

;;;;; ,i oOpuOo"ugrrbrx AJrrr ltalnAofi.BBeBALI-(cto,;r6cq 3) , uorrepa creHrpo-

"r"^iir 
f"r"nOeq /r), Aarlr Ha6rIoAeHrft (cton6eq 5) u upogoJlll{IrrcJrr'Hocrr'

aitcruoeu'qtt i;i (cronScq 6)'
I Arlrr ,poroonerpnrlcioii o5pa6orI{L{ creltrporpaNliul,r 6r'191 uantepeHbr Ira

perrcrplrpylou-\err ^t;;;0;';*!tp" 
M""o 

" 
yi'c-'otrlrre*I B 50 paa' llo nony-

rreHlrrJr{ perlrcrporpaururinr o6r,rdur,Irl clocoSor{ 6r'tlr'r rral:i11ell]'r SnBI{BaJIeIIT-

,;;;;pil;- t'l^ o t, n* Aocryrllt'Ix AJI fl II BII cp enuri^nnunii'

.13 cnentpax I'I3;u{0.olILrX sBeBA rlpr{ /IIIcrepcIII{ ZZ'+ l'!12t1 }I}Iolrr{e JITTHI'{I{

onaBrJBarorco Ornrrnrpouoiiourorr. I'ia-sa cpaBlrurer'bl{o lle6oJrrrrrloli lncnep-

.ro

SHcIIo3rrqrrfi



C[r{ H0rrTypt,r Jrrr]tnt't I{eTaJIJIOB I{MeIOT B OCH0BI.IOI{ IIIIcTpyl\'IeHTaJIbIIOe npOI[C-

xolr{Aerrl,Ie, v \nfl oIIpeAeJIeItlIrI SI{BI,1BaJIe}ITIIbIX ruI{plIH I{bI npeAcTaBJItIel{ I{X

B Br,rAe TpeyloJrblll{non. IIo lts-aa 6nenlllpoBaHlIfl SIIII 6bIBaIoT qaoTo cI'IJIEHO

t9,

"1".t" 1000 - 470{/

-40

- 4,f

-40

- 4,5

-q,5 -lr0

'" 

at 4/00-ag00

- 45 1'g r,

'40 t"gr,

- 
q tlull

- /r0 -qf -/,0

14/,
Orr. '[. 3asncfiuocarL r{e}r{/ty 1gr'e tr lg --- ,4nn v IIcr

ll0ltalri0Irr,I. ,I{rn .rruur,rii, y ItoTo]lr,Ix ocrarorlHrie r,rllTeHcl4BrrocTr{ }Ie rrcl(a}r{eHll,
Ho 6rerrArrpyrorcrr rtllr,rJrrrfl, enBrrnaJrerrrnyrc mrlprrny o6r,IarHLhr o6paBolr onpe-
AeJIIlTl, I{eJIIr3.fl, TaI( Italt AJIfl IIIIX IICBO3IIOI{HO nOCTpOI4Tb BeCL ItOHTyp. B grUX
CJIytlgtX AJI,fl IIaxOI{AeIII,Ifl l[1 lrlr I'ICIIOJILSOBaJII,I SaBI{CI{I\{OCTb IJIy6UHbI JII{-
Hi,rII OT SttltlllllaJIeIlTIrOft mr{pllHbr.

Becr, crrerirp paa6uBaJrcfl r{a rrerbrpe rlJrr{ nrrrb r{rrrepBaJlol no 200-300 A.
B rtarrr4orr llrrrcpBaJrc ubr6r,lpaJrucl, Jrrrrrlrr{, corrcpmeuHo cBo6oAlrble or 6JreHA,

ed



J,0

II'.
lISIrepEJrIIcb uIy6[HLI DTI{x JII{rrI,Ir,1 (ro) lr crpouJrrrcr} Bar]rrcr,r}rocrrr Ig ro or lg ,1
AJITI OnpeAe,{elIrloro lIIITepBaJra. @nr, 1 fIoHaBbrBaeT BrrA DTr,Ix ganr,rcrmocreli
qna o4uoli r{B rrccrreAyeN{Lrx BBeBA - v Her. fIo rartoro poAa BaBrrctr}rocrflM
4;na Itarx4orl SBe3ALI yAaJrocb AorIoJrHI{TeJIr,no uaI,ltlt artBr{BaJIeHTrrr,Ie lrrrptrHr,I
AJrrr AoBoirbno 6onr,rrroro qlrcJra;nuur,rrl ]reraJrJroB. FIa $ur. 2 upr,rne4eHril cp&B-
Eerrrrfl eHBr{BaJrcrrrrrtrx r[r,Ipr,IH rrlrnr,rii BBeB/{r,r d Cyg, oflpeAC,TreHrrr,rx €rBTop&rrr{1
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Orar. 2. Cpanneuue oHBtrBaJIeHTEtIx turlptrE rnuut s

2,0 a.

W.R
I0 -+ . 10 -, o?mo?btt4

cneHrpe o Cyg

conlle/{e.rrenr,rflrr}IA. Eonpuyna [2], f.-f. fpora [3],1/. Eacltolta [4]' Moxuro
cAcJIaTrr 3anJrloalellue, qro Toqlrocrb DToro rreToAa BTIoJIEe AocraTorIIIa, tITo6bI

I,IcrroJrE,BoBarb orlpe/{eJrer{Irr,re raIII,Il\r o6paaonr DITBI{IlaJIeI{TIrLIe url{puIIr,I AJrfl

Tla.nr,neliruero alrairLIBa. I4cnonlaya DTor N'reroA, rlbl yller[tII,IJII{ AJIu rll;n7.1ori

BBeBAl,r rrr{cJlo rr,rnnli c nalllennrlu }r1, [pL{NrepHo Ha 30%. Cpar}IeHlle c 71aH-

rrltrur 3. Mycte.nn u M. Bogp.ryn [51 (cg. rllrr.2) lonaea.iro, qro orpe/IeJleg-
rrLle r{r.rrr artBr,ruaJlenrrrr,Ic mrrpr4Hr,r AJrrr a Cyg crrcrerfarrrtrcclul BaI]LImeELI B Jro-

rapnr[rre Ha 0,2.-1\4r,r 
uponcrlr4 cpaBHeHueWt, eqe AJIa onealq 89 Her lr cp Cas [61. flocnolr,-

Ity I,t3Becrllo, alro 89 If er - ilepeMeHIrafI sBeBAa, o uefi 6y4er cnaaalro Irl{rxe'
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Cpanrrenr,re /{JIrI p Cas, npune4e}Illoe na (tur. 3, a, rIOna3LIIlaeT xopo[ee COIJIa-

clle AByx pa,(or [4/1.
Peayrr,naTsr orrpelcJrerlrrfl Dr{BIrBaJreHTHbrX IluprIII [puIrcleIILI R Ta6r. .3,

r] CToJI6qax Horopoft [ocJIeAoBareJIbHo AaI{bI: 1) a;remeur I'I Hoxlep ]\IyJIE,rI'I-

rr,rrera, 2) [nuua Ronrtnr, 3) lg glL na pa6otr,r A. Eoapuyrta r M. Bospqyn [7],
4) norenrlr,ra;r nos6;r114cgltrr HI'IlItHero ypoBFIfl r1 B croJI6IIax .5-15 - BSJIII-

IV,
.rrur,r lg f 10^ rr yc,ToBrrnc Becfl, xaparrrcp143yroulrlc roqltocrl onpelcJICHI,In

- 4,t

.60

-4 0

to

- 5,0 -45 -40 -tt
4t'-' etn

(Irrrr. 3. cDalttcttttr-l al(Dl.lBlirT{'lllllr,lI
,nrlrnrl n criormpax q Ces (a). 8l) Ilcr
(6.X 1958 r., /,t. 80 llcr' (27.V1 lC59r.'c)

c l{ilHII1,IlIIl r' 4.6ra

W7,, \JIrr cllellxr'rlt'allToll , IIaBBaHIIfl ItOTOpLIx [pI,lBeAeI]i,I B CooTBeTCTByI0illl'Ix
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ynaSrrrrlaroT rla IepexrcrrHocTb 3Tr,rx 3Bets/{, rrpotJBJlrrmu{yrco.s lI B I,I3NIeIreIIllu
SnllI,rBaJleHTrrbrx rur,rprrlr Jrr,rHuii B nx cr1e-$Tpax.

Ha,lllr 6srnlr nayuerrrJ rar{}l{e Boi(opo;u{rre Jrurr,rrr, Oqennn EI(IrlIll&JreHTrlrrrx
urrpurr lV7 u rJ]r!61IIr 1lo Bo/(opoAribrx Jrrrruri [pI,IneAeHr,I r ra6l. 4. 371ect
l ncpBoN{ cro.u6qe i(aercr Horrcp JrlrHr.u,l, n [ocJIeAylotqnx cro"rr6qax - I]eJrll-
rrrrHu Ig 14/7,u lls. J3o4opri;qrue Jrl,r r],nr o6pa6atsroaJrlrcl llarr]I B ocHorrrlor.I /(Jta
Haxolx/(errr{a npcAe.xrrrrr,rx uy6uu ;rnur,rii .1?" n cuertrpe l\anlroiir BrleBl(r,t, aIrIcJIa

aroNroB na BToporr ylloBlro lg lYo, FI lr oqerrrtn DJrcnrporilroii rt,tortrocru
lg n, (II.., FI5) lrru aJreltrporiuolo /{arrJrer{rrfl Ig P, (ll.,,IJ5). IJaI:I4errlr,re rlo
BOAOIIOAy (;rr,rnnr,r Bo/{opoi (a orrasaJrj,lcrr caNrr,rrrrr rII;rf s,,r,^rn B CrrcltTpax I,ICOi]e-

Ayexrr,rx anea4) B0irl1{!1lIl{ ./?. llsr r{clroJrbitoBaJrrr tsaTeNr /(Jrfl orrpei\eJleHilrl. Typ-
6y.lrenrnoli cltopocrrr 1\rerolou rtpr,rnoii pocra rr rraxoi+(llcrrlll rtcla(rr[n4lreI1Ta
rrorJrou\erII{n lt7, n Henpepi,rl}r{oxr c[enrl]c. S.lenlpourr,re rlJronrocrli rlrialrlCiIn^

Ir \ il

Jrr,roL, rro r[clp,uyne, orrrrcblBarorqei:i ar!{eli'r IIlrapxa, W"f.' - /cAorlL,. (,+) '

f{nn cl Cyg onertrporrrrarr rr.rrornocrL orrlloi(eJrerra lr ro rror\repy nocJle/Incii lra-
6"nrorlaeuoii Jrr,rurlr'r 6a;rr,,rreponcrtoii copur{ (rr*:28). Oua ortaBaJracL IIa rt()lrl-
AoIt rrlr;1ic roro, rrro /'taor 0opnry;ra il1raprta.

'[' iL 6 rr r.r rt a (i

cr.Cyg
v Cep

v Cep
9i Per
6CasA
6CasA
p Cas

e Aur
89 Her
89 Her
v Her

1.6,25
L6,25

16, t0

16,35
L6,20
L6,15;

t6,20
16,20
16,20
i:6,00:
15,80:
15,80:
r 6,30
16,20
16,20
16,20
16 , 0t)

1g n"

13,61
L3,78
13, 89

.13,78
1,4,58:
L4,48:
14,08
L3,tt3
13,99
4.4,24
14,47:

19 l'"

1 ,59
L,76
1 ,87
1 ,76

2,45..
2 ,06
7 

'ttLt ,95, .)n

2,40:

BBeBAa 
\ 
,r rrr, lgIf6sH 

1

Ilprtlreuiu r u rr

2.IX 1958 r.
7.IX 1958 r.

t9.IX 1958 r.
6.X 1958 r.

6.X 1958 r.
27.VI 1959 r.

I{aii4euur,rc lg /\ro,rlJ. rrr Direrrrllorrrrie rrJrornocrr,r [pr4Bcllerr],r B ra6r. 6.
3,rqecr, ,i{e /(Jrrr cpaunonurr uprRo/\r{rcl lg /y'orl-I, rraii4currlre I4. l{oult.nonr,iu
[10] (cror5eq 2) . Il rnro,rr cro.rr6qe ero-rli 'ra6.ri,tqr,r l\alr,r 1g P, ;mtt cpaBrre-
Hrlfl rrocJre/(Hr{x c r}eJJ-r.Irlr,rflault lg 11,,, lror;r.1g1-trrilr{rr fro xIeTaJrJrau. Beruqr,r-
nur -1i. Bmecre c oniir6fiarrn ux orrpe/1eJrer1rrr1 [pr{Boir\err}rt B ra6n. 5. B uricnep-
neii crpclnc 'ra5rrrqr,r irllrrBe/leHr,r Ig /11 (cu. o rrexr rroTlpo6rree u S 5).

$ 2. ItpHur,re poc'ra

Cueitrpa.rrrnr,rr"r rlrrrepraJr r,rcc.rre/{yc}:rr,rx BBeBA (A2 - I"2) IoctaroqHo 60-
IaT Jrl4r{r,rfltrr,r aro}roB LI IIOIIOB pilSJru{IrTix aleiuer.IToB. l-IOrrOlry OI{a3aJIOCrr lJOS-

TIoHTIIJTI rlocrpor{?L ["rrfl HaifiAoii BI]SBIITJ IIe oAIIy l(prlByro pocra no HalI6oJIee
rrpeAcrarrJrerrHot{y B crrerrrpe l(aHrroii BBeB/UJ DJrer{errry (rtan aro l(cJlaercrr
1\,rrroI'rrxrr.r aBTopax{I,I Aainc IIo [raTepr,IaJ]]r, IIoJIyqeHHox{y c 6oJIL[ei,i 4r,ICnep-
cueil) , a HoortoJrbno raHr,rx Hllltlrl;rx.

I{pnor,re pocra crllor,IJlr,rcb rraNrrl paa[cJrbrlo rlo NIyJrbrI,InJrerarl Fe I, Fe II,
Ti II, Cr II, Mg II u Si II. IJeiirpa:rbrrr,re orrerrenrr,r 'lli I, Cr I, Mn I, V I, Ni I,
Al I ne rrir€Ior l(ocraroarrroro l{r,rcJra xryJrr,TunJreroB, rrro6br crpolrrl) Iro lta}lt-
Aox,ry r,ra lrlrx cBoro r{pr,IByro pocra. Iloaro,rry rro H}rrI 6r;rna nocrpoel{a o6qafl
r{pnBarr. Ilo orort }He rrpr{ur{rre 6r,r;ra uocrpoerra o5u1aR r{plrBatl 4ra nntrurl }IoIroB
Mn II, Sc II, V II, Ni II, Y II, Sr II.
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,{;rx anea4 crrer{rpaJrbrroro rrrrrepBara A"2 - A3 r{e BcerAa 6r,i"uo lroxruo
IIOCTpOT{Tb ItpI{ByIO pOCTa OTAeJTbI.IO IIO nefirpanr,UrtM aTOMaIf U3-3a UaJroIo
ql,rcra nnnuri B I\,ryJIrrI,InJrerax. lJ BTI{x cJlyqaflx Bce neirrpanrnrre DJIetreHTbl
o6r,egnuxnucr n o4nor,i npr,rnoii pocra c Fe I. 3ro rre AoJrlr{Ho snocnrr 6ont-
unx ouur6olt B peayJrbrarLr, noJryrrelrrrrJ€ rro rtprrBor"r pocra, rar( nar{ r{r{TepBaJr
noTellqrraJra nos6yrH4euufl .ttunlrir rcex nertrpaJlr,rrrix arlenrer.IToB coBrraAaeT c
r,rrrrepB aJr oN{ rr oreHrlr,raJr on n o a 6ynr4eHlrfl x{yJrr, rrrnn er os F e I.

t.gff roo

2,0 Lg rlo 2,0 \9,10

10 2,0 Lgrlo 0 /,0 2,0 lg'lt

Or.rr. 5. I(pnnue pocra rro rrouarr AJrrr 6 Cas A (19.1X 1958 r.)

He 4trx llcox BBeBA oltaaaJroch BoaNromrtrxr flocrpol4Tr, or[eJILII6I0 ltl]lIBLIe
pocra r{ rro Erre^re}rrau Si II r,r Mg II. lJ rarrnx crryqaflx }ryJrbrllrrrerr,r Si II
ll Mg II o6reguuR.nucb n oArry npr,rByro co Bcernr rroHrIBouaHHhrxrlr DJICuclrrar,rl{.
Ils-aa 6orrruoro orJlr.{arr{fl rrorelrqrraJra BoB6y}fl/Icul,Ia ypoBIIer"I, c Iiorollblx BoB-
Hlrltaror Jrrtrruu Si II u Mg II, or [oreHIII,Iana ncia6yxr4elltr.E ypoBHeI"I, c ltoropl;Ix
BOSHr{HaIOT Jr1,r}rlrrr r.rorror} ocTaJrrrlrLrx eJrerrerrroB (B-10 ae), tartoe o6seglrrle-
ul,re o oquoii nplroofi pocra AoJrlr{rro rrpr,rBecrlr, ccrecrBerrr.ro, Ii orur'r6rtttlt B Typ-
6yrerrrHoll cr(opocrr{ 4ra Si 1I u Mg II (ir1 6y4ct BaRbIIrerIo) .

,(;ra uersr:pcx BBe3l\ crreltrpaJILHoro I,IIrrcpBaJril F0 - F2 II\r.rIl TrII'IirerLI
uer,irpanstroro )HeJIeBa np0AcraB,rrflIor /IocraroqHo floflHo cJle/(ylorqllc /'U'Iara-
Bolrbr rroreHqlIaJla BoB6yErAeHufl Ilr'IlflIrelo ylloBlla: 0-1, I-2,2-3 t 3-4 oo;

rtyJu,rrrrrJrerr;r Cr II - p,I,IarraBonr,l 3-4 u 5-6,5 rG I'I NIyJILrI,IIf,rIertlr Ti II -
l(rrarraBorrrjr 0,5-(,5 r.r 1,5-3,1 ac. OrraaaJrocrr rloB[ro]r{rrLTrr TIocrpollrl iijlllBLIe
pocra no I,'e I, Cr II, Ti II n ynaBarrHr,rx r.rrrrepua,rrax rrorerrrll{a.Tlou uoa6yxr;1e-
ur,ra. tr4grepecno 6rtro ilpoBecrr{ Tartoe AeJrer{rrc cule Ir rroroxry, rlTo jltt1 tll}TopoB
16, tL- L4l orxrerraJrr{ pauee, rrro lurrr cBepxrr{rarrroR, oc116errllo IiJlttcca cBe-
TlrMocril Ia, oArio BrrarrcHrle l\orrrrJr0lloBcrroj'r cHopocri.I IIe yilolr.rrtlrrlopfler
JrIrHI,rrrr r p a 3rr,rarrr brx rr o r errrll,l a.lI oIi Ii o3 6yiril[ eHlIa .

C;regyer, oAHaIio, oTrterl,lTrr, qTo no/IodIIoe Apo6Jrer{I{e yBo.rlIIqIIIlaer Ao
rrertoropoii crerrcHrr citoprranr,nr,re olrrrr6rirr ]l rro,']yrleHHrrlx p0tsyJtr,rflri1x i!6 LI

't'n.

14onuarrponarrr{oe }rreJreBo (Fe II) npe/IcraB.rreHo n I,ICC.rIeIIyerllnx Brle34ulx

tryJlbTIIIJICTanllI, BOSIIIII{aloflIIIIIl.I l} OC}IOIIIIONI C 5rilOBIreir C ftOTeIIIIllil,rror\I R03-

2,0

'4ff 'ou



(a) (al

c

jr,

a,

Fe I + aeinpanollbte

/r0

Lg,lo

0-l
/-2
2-3

o?9

tg ?s

?,0 rg2o

2,0

0
()nr. 6. I{prr:tre Irocrc no ueti, palr,rrr,t,l'r )Jrerlclrra}'I 4ll 6 Cas A
(t9.f X 1958 r.) (a); 89,Her (6.X t95B r.) (6J: teunr,re I{py}I{I{I'I -
0 - L n u' 

"" 
n' n\nJt ; ;"1'' *,':1."i;': Y 7 iu',?i'6oe 

vr o rr t Ir rr n r -
6yni4enr,rr or{oJro 2,8 ae. Iloetouy rro FeII I,INreJIo cN,ItICJI Irocrpol{r's JIlrItru oAlly
r{prrBy0 pocra." 

Ai" ,tn.nrocrpaqr,rii rtplrnr,rx pocra yr,I nrr6pallr 
-Il 

I{aqecrBe o6paeqa^o4ny
BBeBAy IIB crrel{rparrortnio nntepnala A2 - A3 (6 Cas A, 19.IX t95B r.),
Apyryrc - ue F0 - F2 (Bg FIer 6.X 1958 r.).- 

]la6nrOgeHl.Ir,Ie I(pIIuIJe poCT& cTpoIIJIlIcb, ItaH O6bIqlIo, B Itoopl(IlHarax

Ig r?.106 
r,r Ig g/ ?" u 6r,tnu sarell cotlrlerqeHrl c reoperr'r'recrtoi'i (cnnomnaa
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npr{Bafl Ha r}llrr. 5-7) , noropafr 6r,ura seflra AJrfl oAHopo4Hofi nro71e"nr,r Mr,rnua-
S44lrurroua upaccquraHa It. Xyurepou [i51 Ara cryqarrrrcrrrrlHo]'o rorJro-
Ir{eHrr.fl. H uacronrqeuy B.pelrelru paapa6orarro AoBoJrr,rro r\rlroro paBflr,rrr}rbrx Ba-
pr,IaHroB ItprrBbrx pocra. Couocrau,neFrrre tr{x, B qacrrrocrr.r, n pa6orax I{. Xyurepa
[{5], JI. An.uepa [16], T. @o$auouori [17] nonasarro, rrro orrr{ cpaB}rr{rerIbHo
rfailo orJruqarorcfl ollr4u or [I]yloro. 3rn paa;nn.rr,I.rr re[[ 6o;rec rre cyrqecrBeH-
IIIJ, ecJrl4 ;/yecrb RJrrrfiIrl,re orur,r6on B o]rpeAeJIeHrrflx cr{JI ocqr,rJrJrflTopon, DHIITI-

BaJreHTHbrx ru,rplrlr r,r r. A. 3ro oruc.rarocb, B qacrrrocrlr, r,r r pa6ore 3. Burpn-
areur{o lr tr4. M. ltotrr,rnosa [181. Br,t6paHrrarr Har\rl{ HpI,IBarr pocra flBJlrrercr{
r.rar,r6o.rr c e r p oc r orir lr y4o6n ofi A,rrfl rr oc'r,p o errr,rfl .

Cle4yer raxlr{e noAqepxHyrrr, arro Ro rcex xroAeJrflx rrprrrrr,rNraerctr Hesaur{-
clrllocrb uocro.qHnofi BaryxaHr,rfl, a ral{}He /tolrrrJrepoBcnofi ul,rplurr,r A Il
or r.;ry6r,rur,r B arlroc(bepe. 3ro cyqecrBelrHoe yrporqerltte, u6o, rtan 6y71er uo-
nalar{o rrr{}r{e r{ Han n 6o.nce o6u1cr1 cloprre orN{eqaJrocb r,r parree, B arNroc+ellax
r.rccJrel[yenrbrx cBepxrr{rarrTo]l ryp6yneuruan cltopocrr,, a c"rre71oRare"r]brro,
rr Al,t 3ax{eTno MerrrrroT0.E c rry6lrno/r.

I-Iexoropnre aBrollrjr, Il aracrHocrrl 3. P. MycreJrrr 11 M. ll. Jjoapuyn [5],
rro4rrspr*r,nuror neo6xoArrN{ocrb or,r6opa 4.rra BBegA paB}rbrx crrcnrpaJrbHrJx
rtJraccoB paBJrr,Irlril,lx ltplrBblx pocTa. Ecrr nenoropr,re cBr4/lereJrLcrBa? foBopfl-
nII,Ie R IOJIITBy ATOIO 3aI(JIIOrIeHI,Ifl, OAI{aI(O alllynlellT, npIIBeAeIIIIrIit u [5], ne
-rruJlrrerctr o6ocuonarrnbrrr, uocrtoJrbl{y IleJrr,rqr{rra Dt, noJryareIrIJa.fl a'rrrr{r,r aRTo-

J amlr [o npnnoii pocra, ocnonauuoi,r Ha n{oi\eJun Mr.ruaap:ra - Vrraolr4a,
olta3aJracb cllJrtrHo 3aBDlrrrcHHotri, n .racTHocTlr Ir AJrfr o cyg, I{B-Ba ToIo, qTo

u ototi pa5ore cucrel{arrtrlecltlt BaBr,rmerrrrl BI{r]I,IBaJrolrrrrr,le urr,Ipr.Irrbr nnrrr,rr,1,
a rrpeAeJrbHan uy6lrua nunnrt rrorJrorqcrrrla r?" eaulr](erra. f[ei,icrnlrrerluo,
rrB cpaBrlerruirlglVT, rnnnii B crrcltrpe a Cyg (crr. r[ur. 2) cregyer, arro D pa-
6ore 3. P. Mycre.nn lr M. tr. Eonp.1y11 [5] lg lrlzr )\rrrr ct Cyg cucrcrranrarccmrr
BaBbrlIrer-rlr na 0,20, a BeJli,rrrl{rra j'.?" cocrannrrer lro rrx orrllel{eJlerrr,lEnr Bcelo
0,50 nlrecro 0,70-0,75, nory.racrroll o6rr.rno ,r1,nn eror,i BBeBAT{. Sacr,rureurrr,re
lVx t soIII{EtoIIHbre -R" upr.rnoAflr n c[trntunHorry )rBerr]rqerrBtro ur 6o"uee .reu
n 2 paea.

Cnerqeur,renr ua6.uro4aerroil xplreoii pocra rro ocr,r oll/{nHar i1\o coRrra/{errr,rrr
c reoperlrrrecrtoii iil.or onpcAeJrr,rJrr{, Brrarr Beruqr,rHy./?", 4ollnlepoRcr{rre cr{o-
pocrl{ ,o. B aruocr[epax rrccJreAyeN{Lrx BBer]it cxopocrrr re[JroBbrx 4nnrnerrr,rr,i
aroMoB rranrr (rropa4ria 1-2 nu,lcen). flpcne6pelafl rrulr, nn,r rJpr,rHrrrracrr nar'i-
Aerrr{bre na npr,loofi pocra AorrrrJrepoBcnr{e cnopocrLL uD Ba crtopocrlr ryp6y
"rr 

eHTH[rx /\r]ri]n grrr{}i.
Bnu;1y roro, qro rrsr nr,r6npaen{ paar{rJe DaprlaHrri r{plBLrx pocT a (o cl\{irrcJre

rpy[[rrpoonn .rnntrfi ]ro alreMerrraNr ir rrorerrqr{afla}r noa5yrxgeulrx) lnn .re-
rbrpex cBepxi'i{raHToB crreltrpaJrbrrolo l,r}rrepBaJra A2 - A3 u 4;ru qerlrltex
cBepxruIrarrroB F0 - F2, arraJrr{B pcByJrETaroB, rroJrytreilrrrrX rlo HprrBrJrlr

llocra, rrpoBoArrrcrr pail/{e.rIE,Ho AJrrr 0r_rrx l'pylI[ 3r]eBA.

$ 3. Typ6yJrerrrrrble cltollocl'r'r

[nn xarx4oro r,1B cBepxl'[rarr:ror] clenrpaJrbrrolo r.rrrrepBara A2 - A3 rmr
CN{OIJIII IOCTpOIITr IIflTI], a B HeIIOTOpLIX CJlyqngl I{ rrIeCTL I(pI'IBIIX pOCra. Itam
Aaa ItpI'IBarI pocra AaBaJIa BoBx[O]t{HoCTL OtrpeAeJIllTb B IIepByIo oqepeAL C}to-
pocrr typ6yJlerrrr{brx gnnnrenlrfi aroi\foB ]r r.roHou n artlrocdrepax. Onagarocr,.
qro noryqenuaa ryp6yJrerrrrrafl cr{opocrb rror{aBbrnaer xoA c norerrqrraJroxl BoB-
6yxt4enun - yller{blnaercrr c pocrorr rroreHr{uaJra Boa6yE{Aeuu.s. Ha {ur. B

nao6parxenbr BaBr,rcr,rMocru lg z7r or rrorer.rqr,raJra noa6yrx4enl.rx. Cneua BBepxy
rrpllBeAelrbr BaBrrcrrMocru lg u7 or E. P. AJrfl ltalr{Aor,l lra qerr,rpex anee4 A2 -A3: a Cyg, 6 Cas A (4.ra 71nyx 4ar), 9l Per n v Cep (4rn 4nyx 4at).

Cupana BBepxy [pr,rBeAerra cpeAr.rflrr rro BBeBAaNT ,{2 - A3 BaBrlcrrltocrr,
lg z1 ot E. P.
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0
15r

trllanerlerluR ar c lroreHl{r{aJIoNI BoB6y}KAeHurr l\rrt sBeBA A HeBeJrrIHlr' AJrfl
HefiTpafir,Ilbrx arorloB r{ I{oI]oB 3aB[cllMocr!r \ or.B. P. paanuqarorc.s. Cpe4nan
rro BceM aroN{a[I II I{OI{aNI Typ6yIeI.ITHafI cltopocTb AJIfI p aCCNIaTpuBaeMoft

rpytrrrbl 3Be3A xopom0 COrJIaCyercf c pesyJlbraTallll ApyrI'Ix aBToIloB. TaH,
V. Bacnou l4l xns a Cyg Haruerl ut: l3,B k"MlceH, M. Xax [19] uauna tls
v Cep ut : 13,7 k"M,lcet, AJLE 6 Cas A, corJracHo M. Xax [20] lt P. Hyurnaxa
1211, ut cocraBJIfler coorBercrBelruo 16 u 77 nar,lcen.

4,0 ,5,0

E.P,JO

x

0 4,0 2,0 J,0 4,0 5,0 0 /,0 2,0 a0 40 ,f,0
E.P,Jo f.P'30

Our. B. Sanrclntocrr ryp6ynentnot cnopocrlr or rrorerrqrrana noa6yirilerlrn
[,rn A- u I-aaesg

C,IIena: relrur,re Hpy]r{}tu - Fe I, sBeBAoqHrr - Fe II, oBerJrrie Hpy}I{Hrr - Ti II, rpecrltHll - Cr II;
BBcpxy: cIIJrorllHaE r[rrilE e Cyg, [Tpux-[yHr{TrrpHaE - v Cep, mrprrxoBaff - 6; Cas A, [yHFirrrpHag -9i Per; BrilIBy: crrJlorrrHatr Jr'IHr.Ifi - 89 Her, Irrrprrx-flyHHrr.rpHaq - € Aur, flTpr]xoBaE JrrrHrrfl - 9 Cas,

cr,aBa: cBerJrhre r{pyn{rrr Tffili:Tffi'uiiil,, 
'..,r",. - ,orrri

Ao, nalr{Aoro uB qerblpcx cBcpxf rrl'aHroB crrer(rpaJrbHoro r,rHrepBaJra
F0 - F2 [e Aur, cA Cas, 89 Ifer (Ann Asyx Aar), v Flerj typ6yJreHrHarr cr{o-
pocrb onpe/treJrrrJracrr B cpeArreM no AeBrrrr.r r{pilBr,rrr pocra. flonyuerrnr,re ryp-
6yreurur,re cr{opocrr{ AJr.rr orl,rx 3Be3I{ r.r\{eror 6o.rree qerno Br,rpa}ilenHLrli, uo
cpaBr'rellrrrc co BBeBAaNrr.r A2 - A3, xo4 c rrorerrql{arolr noa6ynrAerrrr.fl Il nHrep-
BaJre rlaMerrentrn E. P. or Hynn go 5 ac. FIa r[nr. B cur,ray crreBa uao6paxenrr
BaBr,rcr{r\rocrnlg u1 or E. P.4ua riarrrlor:r rrl BBCBA F0 - F2, clpaBa - cpe4-
IIflfl IIO qeTLIpeI{ SBeBAaM.

Typ6yrenurhrc cnopocrrr AJIfl uepoori r{ Bropofi r'pyrr BBeBA, orrpeltererrHble
rro Jrr4rrr,rflM X{g II, Si II, ua erux rpa(xrHax JreE(ar HecHoJr},Ito Br,ilue nl.rmnerl
cacru npunofi oxorro 5 eo. 9ro, flo-Brrlurr{olry, cBflBarro, nan ynaar,rBaJroc],
BLItrIe, C TeilI, IITO CHOpOC'Ivt AIIft IIUX onpeAeIIflJttICb nO KpI{BI;IM pOCta, o6r,e-
ArrrrflrorqrrNr NryJrbrr{rrJTerr,r c 6orbilrlrrl Arrarraaorlolr rroreHrll,raJron noa6yrxge-
8r4.fl, a Tal{}Iie c HeToqHocTbIo onpeAeJrerru.tr ?1 I{3-3& }{aJroro KoJrI,IqecrBa JI]r-
nnli. B cpeAHer{ ryp6y"nenrrurre cnopocrrr B rrrrrepBaJre rrorerrqnana noa6yxrge-
Irr,rfl or 0 go 2,5 ?s l\Irrr BBeBA crrel{rpaJrr,Horo I{HTepBaJra F0 - F2 oI{aBr,rBalor-
cfl sHaqr,rreJrbr{o Br,rlre, qeM Arfl area4 A2 - A3. Vxa?I{elr, rrro u ts cttytlns
aneag F0 - F2 lrr,r rrx{eelr AJr-s nerirpanrnr,rx aronroB 11 rroHoB paBrutIHLIe
BaBr{crrrrocrr{ z)1 or E. P . Harrn lleayJrbraTr,r rroJrrrocrr,ro rroATBepE(AaIor

/o
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tloJlyqeHIIbre paHee BI,IBo/{ril o ToN{, qTo AJIfl HefiTpaIbHr,rx aTOtroB rr r,IoHoB 3a-
Br,rcnlrocrrr N{e}r{Ay us\r E , P. lroryr pa3Jrr{qarbca (crt. , Harrpl,rrrep, [22]). B radn.
7 n B 4aua cBo,I(Ha orlpeAeJleHr{fi ryp6yreurHrrrx cr{opocreftn BaBucr{Nrocrr{ or
E. P, p.ls aneagA'2 - A3 r,r F0 - F2, coorBercrBenno. 3ra rraAeir{Ho ycrauoB-
irerrHafr BaBr{cr{MocTr, ryp6yneurnoft cnopocrr{ or ./J. P. ronopflr o l]ocre Typ-
6y,leurnoiir cxopocrr{ c urrcorofi n aruoc$epe cBepxutrarrra - o6crosrenr,-
crBo, Ita Itoropoo o6parqallr B}Ir{}Ialr}re x{Horr{e aBTopbr Ha oclroBaI{r{I{ Me}Iee
uoJrrloro corrocraBJlctrlrrr uy c lI . P. Jlerxo flonaaarb, rrro roilbno qro BErcnaBaH-
I{oe yrBep}I{AeIrlIe rlerrocpel(crBerrHo Brrrrenaer r4B or{eHort ourn.recxor,l rry6nnr,r

,ol

0 z 4 0 0 /0lz

rl.rlm. 9. Teoperr,ruecnarr BaRrrcrrnfocrr, ti o,r D. p.
1- 't'o: s000', ]s s : 2,0b; ,, _r;,::rlff:,,1J#ill it - .t o: 6000., rg s : 1,4b;

Baireranrrfl c.noen rfoplnrpoBaHLrfl;rtrnnfi c paaJruqrr],rtrr,I rrorerrqr.raJraxrr.r BoB-
6ytrl,prrust. flra uerrrpex rr-or1-ereft anea4urrx a:rl,rocrfep, BBflT],rx lra pa6orrr
C. 4e flrepa r,r JI. Hcneua [23J-,u97'or.r lg g, 6nr,raxunr r* ?o u lg g 4nn nccre-
AoBaHrrrrx Har,rrr rlrrroB aneaA [10], r.rarru 6lr;na [oflytlsHn cBflBE [oreHrlr.raJra
roe6ynrgeruls tlrlrnfi Si I, Si II, Mg I, Mg. II, Sr II, Ca I, Ca II c ti. Drr.r sa-
Br,rcllNrocrll r,rao6paxreril,r ua (tur, 9. ConocraBJrrr.fr trx c saBr{cr,rtrocrnruu lg a;
ot Il , P, (cnr. cbur, B), ur,r r\{o?r{elr Br,rHecrrr nr,rurr, o6rqee cy}r{Aerrr,re o ro1{, r{an
rrorrflercrr ryp6yncuruafl cr{opocTb c rny6rauofi o aruocrpepe. o4r,rarro nocrpoe-
HIre Salluctrrl\IocTlI llerlocpeAcrBerIFIO r{e?KAy U1 74 "tg rrpr4 rrol,Ioqlr 3aBr,rcr,lt{ocrl,r
(E:!., 'do) B AaHHor{ cJryqnseABa Jrr{ qeneooo6pasHo, ran r{an }ro4e.rrrl 4e flrepa
r'r TJcnclra rrB,rrflrorcrr /Urfl aroto cJrr4rurrol{ rpy6rrnrn.

$ 1r. TenrnepaTypa noa6yargennn

flo lranectuurl Ic+ 106 rra r{pr{Bbrx pocra onpeAeJrrrrrr{cb BeJrr{qr{Hbr

0 2 4 6 8/0
.@4!J

02408/002468/0
,a

N,ITI)\
lg rlo : lgffi, BareM c yqerol{ lg gll, n W #i orrpeAerrflJrrlcr

,u ? BenrasuHr,r
1r/,1g;: , olpeAeJlerrur,re tro paarrr,rM Jrr{Htrr.EM, BoaHr,rHaroqr{M
6i

c oArroto lrr{}r{Hero ypoBH.fr, ycpcAHaJrr,lcb. 3arel,r 6rrnrn nocrpoeHLr Sanr{-

crtxtocrr cpc.-Uurx enaver.rlrfi Ig -,1 or rrorerrurraJra nol6ytrtqeHrrrr t;.
ox

FIa rlnr. 10 lorraaanr,r BaBr,rcr,rMocru b* or Ei, rrocrpoerrr{r{e IIo cJrerrerrraNr

Fe I, Fc II, Cr II u Ti II, 4nn cBepxrr4ralrra A3 Ia+ 6 Cas A (tg.IX tg58 r.),
a rra (tr'rr. t1 - analorlrqlrbre BaBl,rcuMoorlr, [oorpoeur{rrre rlo Fe I, Cr Ii,
Ti II 4rn paaJrr,rqrrLrx rrrrrepDanoB frorerrqr,raJron noa6ym4crrrrfl rr Fe II 4ta

79
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40J,J20 6,0
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f p,30

Q)wr. L2,3asucfiMoctr reM[eparypr,r.Boa6yrnAeurrrr or rrorelrqfiaJra BoB6y]r{AeEtrE
[,Ifi A- u F-eneaJtr

TeMEbre HpymI(Ir - tr'e I, cBerJrrrre - Ti 1I, BBeBAoqHr.r - ne II, Hpecrril{rr - Cr II; Brjellxy: crrJrorrjlrarr
irrrErrfi-cCyg,rxrp[x-flyrrHrrrpflaE-v Cep, mrpr.rxoBarr-6 CasA, IITHHTrpIIan-gi per'; nuuay:

cflJ]orrrHagJrrrrrfirr-89 I{er,rxrpux-fiyrrrrlrpuaE-eAur,rJrr]lr{xotsatr-aCas,nyur{Tr.rp}raE-v}Ier

HOCTb OtrpeAeJIIITb TITICJIa aTOIIOB B OCIIOBHOI\{ COCTOfl}Ir4I,r

ql{ecfl eHcTparroJr.frr{uefi [pflMr,rx Jrr.lrrufi H [oTer]rlr4aJry

cBepxrrrraHra 89 Her (6.X t95B r.) Sanucnuocrr1 1gtri 6, ei,{ilJII4 BO3},IO}I{-

Ig * , ronyqnl,-
Bo36yr{AeHllfl, paB-

rroMy 0, r{ reilrleparypy Boa6ym4eur{rr To urrt 0, : Y.lr
Oupelenelrnble raltr{M rlyrer\{ 0u no paanuqubrlf DreMer{Tai\{ rr Ail.rr paailr4qn],rx

AI{arlasoHoB TI0TeHUI{aJroB BoB6y)fiI{eHl{fl AJrfl AarrHoro aJrer\{e}rTa rrpeAcraBJreHr,r
B ra6Jr. 7 u B. IIa {ur. 12 rronaga]rbr BaBr{cr,rMocr[ 0B or E. P. prn cBepxrrlrarr-
1'oB cfreKrparrbHbrx r,rHrepBaJroB L2 - A3 rn F0 -F2. flocrpoerIr,re Strr. 72
arraJrorr{qHo $ur. 9, Ha Snr. 12 ntrgno rrerxo BLrpa)r{eHHyro BaBr4crrMocrb reM-
rreparypbr Bo36y[{AeHr4.fr or rrorer{qrraJra Bo36y}fiAeHu.fl; rar( }fie naK r,r B cJry-
lqe ryp6yreHrnr,rx cmopocreft, cBepxrurafirbr crrenrpaJrbHor.o r,rurepBaJra
F0 - F2 [or(ag],rBaror 6onr,rurafi rpaAr{er{r reM[eparyp];r rro cpaBueHrrro co
cBepxrr4raHraMr4 A2 - A3. 3:ru xpr.rnure B Har{oii-ro creIIeHI{ orpaE(aror xoA 3a-
Br{cnMocrr{. Ig z1 or E. p. B upanofi rroJroBur{e $w. 12 npr4BeAcr{br cpeAr,rrre
lro qerbrpeM BBe3AaN{ BaBrrcrrt{ocrr4 0u or E. P, orger.brro AJr,rr aaeag A2 - AB
rt Ir0 - F2.

couocrasilflfl BaBrlcr{x{ocrs To or E. P. c ilaBr,rcrrMocrbro -8. P. or ti, ui,r
r[oHteM, Boo6rqe roBoprr, cyA],rrE o6 o6ulenr xoAe rrBMerrequtr Tu c ury6rrHofi
B arMoc{epe 3Be3A, o4UanO AJrf AeraJrr,Horo r4Syrrelrrl.s aroro Borrpoca Eeo6-
xoArrr{o [ocrpoeHr{e 6onee roq}rbrx MoAeJreft aruoc$ep err{x BBesA r,r cpaBrle-
HI{e peByJIr,TaTOB I4X aHaJIIISa C 3MtrI4p[qeCHLIi\[I4 SaBI{CI{MOCTTII{I TrIIla
(u,, E. P.) tr (7", E. P.).
6 trIan. I{pLrMcfioit odcepBaroprru, r. XXVLTI Si

41010

404t



$ 5. S.rrexrpoHrrbre rrJlorrrocrr.r rr reurreparypbr rroHr.raar{r,rr,r

B raccne4yelrbrx cBepxlrrraHTax tloqru BCe EJIeNTeI{Tbr rrpeAcraBileHll AByMfr
craArr.rri\,rr{ uor{uaar{r{rl. !,ra naxgoro aJrer{euTa tro dtopMyile Eom.qMaua Mbr
ttoryquJrrr [oJrHr,re qucra aronroB B coorBercrnyrorqeii craAr{rr r{oHr{Baqr4l,r. Ar"
p.flAa aJleMeuron, uau6oJlee IIoJIHo rrpeAcraBJIeHHEIx JlrrHr{fl1\[Ir B AByx coceA-
Hrrx craAr{flx r,ror{r,rBaqr{n, uo Sopuyne Caxa 6rrna ycrarloBJleua BaBr{ctrr}rocrb

ivre?liAy norapn{uonr o,nert:rpouuoft rrJrorrrocrr{ ra Berlrst,ruofi Or, :t!-!' .
lI

B ra5.rr. I uplrno4nrcrr peayJrbrarbr arllx sLrqncleuuit AJrrr rpex DJrenreuroB:
Fe, Cr, Mg. fparfu.recxl,I arl{ BaBlrcr{r,rocrl{, ycpeAHeHrrbre AJIn Ha}r{Aor? anea4rr

L9 Pe

10

L9kr=-qgl

Lg k*= -l Zf

6. cvg r, Her

9r Pei

4r q0 q7 48 qe 1040
,rn

(lrar. 13. Sarncuuocrr lg P, oT 7r, Arxl r{ccrreAyeMr,rx BBe3A

rro rper{ aJreMeuraM, rrprrBoAflrcfl Ha r}ur. 13. }1{e,reeo flBlrrrercrr DJIe}IeHror{,
uan6onee rroJrHo rrpeAcraBJreHlrr,rl\{ Jrr,1Hr,rflx{r,1 o6errx craquir LroHr{Baql4rl B BBeB-
gax A2 - A3. floaronry AJrrr [ocrpoeuna rpaSra.recltoli BaBrrcr{rrocrlr lg P, or
0r, gan anea4 A2 - A3 6rrro BBflTo roJrr,Ho )r{eJIeBo, ,I[,ra uerrrpex anea4 F0 -F2 ata BaBrrcrrlrocrb crpolrJracb l(rr.rt Buaarenr,rfi lg P", cpegurrx tro rpeM aJreMeI{-
Tar[, [prr arorlr olpeAeJrenr{fli\{ lg P" uo Cr u Mg nprlAaBaJlcfl uonos[uuurfi
Bec.

Ta6.n. I lr $ur. 13 6rr,nu rrcrroJrbaoBarrrJ lraMr.r AJrrr orrpeAeJlellrr.rl cpeAHux
Blrauesr,rit DJreKTpolrlrorii: u,noruocu{ ?r rer{[eparypll I,IoIrlrBaIIuI{, tr4ueg I{3 r{a-
6tro4elrufi rroJrHoe qlrcro aroi\{oB nanoro-nr.r6o aJIer,IeHTa B AByx coceAHrrx
craAr4rx r,ror-rlrBar{r,rrl, no Sopruyne Caxa rro}r{erl ycralroBlrrb BaBr{crrlrocrr'
Melr{A), 1g P"'u 0,,. I{ro6r,r rroJryqsl6 DJreKrpoHlryrc rlJrorFrocrb r{ Tel\{[eparypy
rroHr4sarlr{rl AJrfl r{ccJreAyer{brx 3Be3A, I-ry)I{Ho BTOpOe ypaBHeIII{e, cB.'IBbIBaIOI[,ee
lg P"u 0,r. Conl,recrnoe peureHlle AByx raltrrx ypanuenufi Aaer r,IcItol\IIJe cpeA-
Hrle 3I.rarreHun lg P" il'I'r,, xapaxrepl{Byroql{e AaHIlyrc atuoct[epy'

Aur
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Hanrn 6prna cAenauarrorrbrrna ucrroJrbBoBarl xoe{Suqr.reHTnorJroqeuvt k7,,
Horopr,rft MFr cMotJrrr orrpeAeJrr{Tb rro Berr{rruHe fi" no $opuyue

zl ^

lg tu1 : ts';? _f tg 2,R".

Br,r.rucneHgbre raxrrM o6paaorr u.rrrrlrru, lg fu), up[BeAerrr,r B .ra6n. 5. [na
3Be3A I{CCJIeAyeMOfO CrIeI(TpaJIbHOrO I,rHTepBaJra HerrpepllBrroe IIorJrorleHr{e
n armocsepax o6yc,ronreuo neftrpaJrbHbrlrrr aro},raMr{ BoAopoAa r.r orqacru or-
prlrlareJlrrlrbrMr{ rlorraMr{ BoAopoAa. IIo rpaSlrxanr 3. Eiju-Blrrense l24l 6]6tila
cocraBJlel{a uo4po6uaa ra6ruqa sHa.reHraft ig /ci a BaB}rc}rr,rocm o, Ig P"n 0.
CouocraB,rsrr BaBr.rcr.rMocru lg P" or 0 u lg 47. or lg P" n 0 uo nafi4enirrm aua-
seHI{.flM lg /rr, rfbr rroJryqrrJrr{ cpeAHrre sHarreHr,rfl lg P, n 0r, n arrrocsepe Ha)r(-
40fi aneaAlri Ha sur. 13 raseceuu npr,rBr{e parulri lg fu1, rr,r4eJrflrou{r{e r{r{rep-
nar naft4edlrblx HaMtr lg fu1 4rr r{ccJreAyelrhrx 3Be3A.

Haft4euurre BHaqeHIIfl lg P"il 0,, npe4crarrreHbr B ra6r. J0. Ecnr,r couocra-
BI,ITr, SHaserrr,rn 0, rae ra6r. 10 co cpe4nr4rrrr BHaqeutr{flntr{ 0u, ro o6r,r.rHo no-
.TryqaeMoe Ooornonreurae 7o lreur,rue 7',, (3. P. Mycrenr, [25]) coxpaHflerc.E.
Ornoueuue To: T, B cpeAHen{ rro Bcer\{ BBeBAar.r panno 0,g,'no c-6onr,ulru
paa6pocolr. 0ror paa6poc o6r,.flcusercfl HeolpeAeJreHHocrr,m n nrr6opax cpeA-
nefi reuneparypbl noa6ym4erurr lra Hrr;:nr-rux noJroBr{rr radn. 7 n B lr omn6xaruu
r 0r. VHaxeM, Ero [ory.qeHHbre BAecrr BHarreHu.fl 1g P" n cpeA]rer{ I{a [opflAor(
6orrrne cooruercrByrorqr{x Bua.renl,rfi, naiigennrrx- uo no4opoAHoMy cfler(rpy
rl rrpeAcraBJreHHbrx B ra6t. 5.

$ 6. Xumuvecxr,rrYr cocraB

C uaft4ennrtlru raxui\r o6paaou Br.raarelrrrflNrr,r 0,, u Ig P" .,,trtr 1rollcrrrrraflfi [oir-
HbIE HIICJIA]ATOMOB B I,IHTEPECYroqIIX rrAC CTAAIIIflX I'IOHIIaAqII:r' ATIaI BCEX 3BE3A
I{ rro BceM SJrei\,Ier{Tai\[. oxaaanocr,, qro Arfl BCeX SJretre]IToB? rIoreHrII{aJr r4o-
Hr4sarlrrr4 Horopbrx 6onee 14 ee, tucilo aroMoB B ABalr{Abr r,roHr{soBaHHoM co-
croflHrllr ua 2-3 ltop.gAl{a }reHbrrre, rrer{ B oAHa}nArj I,ro}rr{BoBar{Hor\,r cocroff-
ur.ru. T-onrtrro AJrfl aJIeI{eIToB Ti, Sc r,r Ca, [or,eHqrra;r rroHr,raarlr,rrr noropr,rx
y1 = l'3,57'i !2,$9; 71,87, coo'rBercrBeuno, neo6xoArrMo yqr,rrbrBarr, qrrcJro
aroMol r 4bax4rr r{oHr{BoBaHHOl\,r cocroflHl,ru. ,[tr scex are]ieuron o arlrocse-
pax r{syqeHl{r,Ix BBeBA qlrcro neitrpanr,rlrrx aror\{oB Tax}r{e BgaqrrTeJrbHo t\reun-
me qrrcJla gAHa?rtAbI IroHrIBoBaHrrrrx. Tannlr o6pasorr, aa ne6o.rrrrur,rr{ trcr{Jrro-
qeHueM, u aruoc$epax STIrx sBeBA arolrr,r Bcex aJrer{e}rroB rraxoAflrc.fl B oAua}r{-
ALI I'IorrI{SoBaHrroM oocroflr{rlrr. 3a nornoe arr{cJro aror{oB Ka11(Itroro aJreMeHTa
n atruoctpepax cBepxruraHroB AZ - F2 rroxrno flpr,rr{.rrrb c r.re6onr,mnMr4 fro-
trpaBr(aNrl,I 'rlrcnalaroMoB B oAlralr{Ar,r rtoHrraoBarrr.ror{ cocrofl}rlru (lg I/+H). Pe-
syJrr,rarbr rroAcrreroB rrpr{BeAe}rbr s ra6[. 11. B [epBol\,r cron6qe ra6,tuqrr
yItaBaHbI aJIei\{eHTrrI Ir rlorer{L\}IarrE{ LTOITLIBaI{r.rr.r coorBercrByrorqux cra4ufi,
B rrocJleAyrorqux lcro.n6qax l(rrfl Halr{Aoli aleagu 4anu lg? ",* Ar,.I-I e 4uyx

9JaA[ttx -rloHl,Iaaql,Irr 
]r rloJrlroe arr,rc.[o aroMoB lg 1/I{ AJrrr Ra}r{Aoro DJrelrenra.

/{,rn Ti, Sc r,r Ca [pI,IBeAeHo ],I qrrcJro ABa]fiAbr rroHr{BoBarrHr,rx aroMoB. Berra.ru-, ,iV
tru,r ',lg 1-ll 

"oor"urcraylor 
rg'* , HoropLre LraxoArr.TrrrcL, uaK yr(a3brBalocb" u, r c .40 ' -'..*"

Br,Imer rpadlruecxz. Ang BbIqI,Iclenufl cyrrs,r lto cocrorlHtIflilr tlr \rbr rroJrbrjotsa-
nucr, ra6;rnqainn K. V. An,neua [26].

Ilx ere,l'renroB, HoroprJe 6rulr npeAcraBJreHbr Jrr{Hr,rfl}ru r naxori-rr6o o4-
nofi cra4uq I'roHI{Baqlrli, qtlclta arolfoB B cocel{Hlrx craAl{flx trour{Baqr4r,r Br,rqrrc-
trflJrrrcb trol(bopMyre Caxa. 3rlr senu.rprnr,r s ra5r. 11 aatrnro.rer-rr,r s cno6Hn.

Snaseur.ur lg,/VH na ra5n. 11 nocne o6r,r.ruorc B ranrtx crryrraflx lropMlrpo-
tsarlr.Ir] noMerqeHr,r a ra6n, 12,
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rDyrr. 1.4 oro6paxaer orr,rocr{reJrbHoe coAepffiaHl4e DJrex[errroB ]l atlroccfepax
uayr{aeivrbrx cBepxrlrra}rroB orAeJIbHo 4.nn A- lr F-area4. Ha rfur. 14 4annrre,
r.roilyseHHIJe rro AByr,r pasHblrf AaTaNI 

^JIfl 
ilepelIeIIHI;IX 3]]e3A, ]IaHeCeI{bI pa3-

AeJrr,Ho. Han nlr4r,ro ua rlur. 74 yt ta6l. 11, oruocuteJllnoe COAepH{aIILIe sJIe-

r\r€rrroB Mg, Al, Si, Ca, Ti, Cr, Fe, Mn, l{i n arruocr[epax AByx rpynr cBepx-
rr{rar{ToB rrpartrraarecltl,I oAI{Halto]lo. B o6olrx cJlyqa.flx coAepxtaI'IIre Mg uo or-
Iroflreur{ro n orag4aprIIon.Iy xurluqecx ot\.Iy coCTaBy Baul[2lteHo. Cpe4nna ouru6na

\gNt{.

Mg At Si Srx Yx Zr*

' Mg AI si Co sc ri V Cr Mn Fe Ni sr* u* zr'
tDnr. 14. Oruoclrrenr,mri,i xrrtlt.tecnlrfi coctas atrrocrfep anean A2-A3 (nuepxy)

tt F0-E2 (nrtttay)

ol(Horo r{BMepeHr{a lg/y', oqeueHrra.s HaMr{ rrB corrocraBJre}I[.s xurrlrqecnoro
cocraBa AJIrr AByx Aar BBeBI v Cep, 6 Cas A u 89 Her, ona3aJlacb pannoll
-F 0,18, rrro .flBrfiercn o6r,rqurrrr AJrrr raxoro poAa trccJre4onarluiit.

,{,rn aneueuros Zr, Y, Sr ne or(aaaJrocrr rlepexo4ublx Muo}nr{reJlefi or otuo-
cr,lreJrbHr,Ix x a6conrornblr\,r cr.rJlaM ocrlr{JlJlEropos, rIoeroMy rrpr4 HopMlIpoBa-
IIIII,I XI{MI4rIeCI{OIO COCTaBa DTII 0JIeMeHT],I He yqI{TLIBaIII[Cb' a AJI.fl [pIIBeAeHlItI
K cpeAHetry co4ep)r{aHrrro lm,r 6r,rnu npllAar.rDl }Iopr[IrpoBoalHbre trfHoxtureJrrr'
noryqeHHr,Ie no ApyrI,rM DJler\reHTaM. Ha {ur. 14 Cr,rnrsorlr llTux SJIeMeIITOB OT-

Meareulr aoeagouHori.
Mrr uonyvnrr lra ua6nro4enuii rrr{cJlo aror\[oB BoAopoAa Ha BTopoM ypoBHe

(lg ltrrrH) I,r aJlenrpoHlrylo nJrorHocrc lgn" (cm. $ 1). O4uaxo rrbr coqilI4 HeI{e-
recoo6pasubrilr trlcHarb rroJrr{oe qucJlo aroNroB BollopoAa n atuoc$epax r{ccJre-

/{yelrblx BBeBA r{B-Ba rm{emrql{xcfl r{eo[pe/IeJrennoctetYr. Bo-nepnnx, AJI.TI BoAo-
poAa ilB na6rro4erurlt lmr uonyuaer\{ BaBe[oMo BaHI,IifleHI{oe Br{aareurle lgl/62H
(cr,r. uo arolry rroBoAy [10]) upuruepuo ]ra rrorrlopflAr(a I{ [pI{I\{epuo rra crorltr-
Ho lxe BaHr{}fieHHoe BnarreHr{e lg rzr; no-s:ropbrx, HerrBBecrrro, Har(yrc 6patr ren-
neparypy AJrfl rroJlyqelrr{fl qrrcJra aroMoB ner,irpanr,uoro BoAopoAa B ocHoBHoM

2q0
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cocro.rlllrll,I lr qucJra aroMoB BoAopoAa B rroHr{BoBaHHoNr cocrorrHrrr{. Izlcxoga na
0Toro, r{o)nHo 6rrlo orxlr4arr, B rroJryrreHHoM qrrcJre aroN,roB BoAopoAa omr,r6xu
IIe X{eHee oAr{oro IlopflAria,

, It^{ y}r(e yHaBbIBaJIocb lu,tme, cpeArr }rayunguur* HaMr{ BBeBI rpr{ BBeBArr
vCep, 6 Cas A lr 89 Her flBittlrorcfl rrepeMerrHrnrn. tr4a nnx 89 Her ranrepecua
He roJrbRo r(an IIepeMeHHafl, HO r{ Har{ CBepxrl{raHT, rraxoA.flltrrficn I{a 6onr-
uroft raraxrr,r.recxoft mr{pore? rroaroMy r,rrrrepecHo 6ruo cpauurrrb coAep}fiaHr{e
sJreMer'rroB n amroc{epe 89 FIer r,r cBepxr}rraHra g cas, pacnoJro}fleHHoro
r6rlrar,r raranrr.rsecrtofi rrJrocrrocrr4. fIo4o6noe cpanueulre rrpoBoArdJrocb
panee f . A6rou [6], noroprrft rrpnruen n BbrBoAy, qro n aruoc$epax
cBepxrr,rraHroB crreRrparrbHoro rnna Fl (89 Her u HD 161796), r{Mero-
rqnx 6orr,mtre z-HoopAr.rHarbr, o6uapyxrznaercE HeAocraron Eenoropr,rx y[{e-
PEHHO T.E}I{EJIIJX EJIENIEIITOB IIO OTHOmEHI{Io H )ITeJIeSy, TaKI{x mart Sc, Ti, V
Ha r{Ho}Itr{Tens2,B, a ranr,rx naH Zr, La, Ce r,t Eu Ha r{Hoinr{TeJrb B (c oulu6xamu
1,3 u 1,5, coorBercrBeuno) . Flame cpaBHelrlle xrrl{}rqecxoro cocraBa aruocsep
89 Her lr q Cas He tronaaaJro Hanrrx-Jrr{6o anonranrafi.

Conoc:rarneur{e Bcex [apa]rerpoB aruocrlep AJr.rr Ha]r{Aoft r.ra srea4 v Cep,
6 Cas A, 89 Her ro lrarepr{aJrar{ /IByx Aar rroxaBbrBaer Aocrarouno y6e;qureri-
rro, qro n a.ruoc{epax arr,rx gBeBA rrpol{cxoA.ET Ba}rerHr,Ie lraueueulln. Tax,
ri rrpr4r{epy, s armoc{epe 6 Cas A 6 oxrx6ps 1958 r., ro cpaBHerrurc c 19 ceu-
rn6pa 1958 r., rprr rocror{Hr{ofi rerrreparype (19 ceura6pl-0n : 0,73,6 on-
tr6pa 0; : 0,73) rpor{BortrJro Bai\,rerrroe y}rer{brtre}rr.r e 61 or 21, nnl cen 19 cen-
ra6pa go 76 nnl cen 6 oxrn6pn. llpuuepuo n 1,5 paaa ynelrbmr{Jrocb qrlcro
HeftTparburrx arol,roB e arirroc$epe, oA]raxo rrflcflo [our{BoBaHr{brx aroMor
rrpaKTr{rIecKI4 IIe I,IBMeHr,rJrocb. Snextponrrafl rrJlorrrocrr, u arnroc(fepe rax]fie
ocraJracb uelralleurIorli. B cueHrpe err{ rr3N,rerreHtr.rr rrpoflBr.rllrcr n o6qenr yMeHr,-
meHI{Ir 7[ clenTpaJrbr{brx nnuur,i,

Ita.recrseuuo [pI4Mepuo ranrle E{e, Ho rre}ree rrBrro Rr,]pa}He}rur,Ie. r{B[{eue-
IIrrfl rrpor.rsortrJrrr B amlocrpepe v cep co 2 to 7 cen:ra6pa 1958 r. OAnano qr{cJro
HeiiTparbur,Ix aroMoB ocraJrocr rrer,ratreHHr,rtr npr{ Ee6olr,moM yBerrtqeHur.r
qucra rrorll{3oBaI{HbIx aroi\IoB. Hau6olee flBHbIe r,I3treHeHr{fl nporr3orrrJrr{ B ar-
uoc$epe 89 Her or 6 onra6pn 1958 r. n.27 lrrous 1959 r. Boapocna arrer(rpoH-
rrafl rrJrornocrr, HecxoJrbno Boapoc.ra ryp6yreHTHafl cnopocrb. Cpegnrn reu-
rreparypa noa6yxr4eumr Br,rpocJra or 6100' 6 oxra6pr t95B r. Ao 7100"
27 vrc:os 1959 r. Boapoc.lrorloJrHoe qucrro uer,irpansrlr,tx rl rroHr{BoBanHbrx aro-
MOB, qTO r{O}r{eT CBITAeTeJTT,CTBOBaTb O6 O6qeu yBerfiqeHua llpoSpaqHocTu B
aruocdrepe.

3rr.r r.rsuenenttrr B ar:uoc{epe rpo.rrBr{Jrrrcr B crrenrpe BBeBAbr r o6qeu yne-
JruseHr4?I r,rrlTcr{crrBr.rocrlr rlrrurrl r{eraJrJroB r{ BoAopoAa B cpeAHeM tta20-250/0.

Heo6xo4lruo AaJrrruefiuree 6oree AeraJrr,Hoe uayqeurre Baxo]rorrepuocrefi
rr3Mer{eHr{fl xapanTepr{crltt aruoc$ep cBepxrtrraHToB.

Saxlroqeuue

Ilpore4enuoe uayqeHue csoficrs aruoc{ep rpytrnbr cBepxrr{rauron A2 -F2 uomaaano cJreAyrorqee.
1) CHopocur Mr{Hporyp6ynenrnr,tx ABr{Ee}rr{ii n amrocSepax arrrx BBeBll

Iro3pacTaroT c nrrcoroft, IIpI{qer[ i]To Bo3pacTaHrre 6oJIbIue Br,IpaffieEo n 6onee
rrpor.rrlr{eHur,rx aruoc{epax F0 - F2 anea4, qelr B aruoc$epax anea4 A2 -A3.

2) I{efitpa.nbrrr,re aror\{6r rr rroHr,r [oHaBDIBaror paaHbre Bar]rrcrrMocrrr c Bblco-
roft ts arl[oc$epe. flonyqeHH],Te e ;traunoft pa6ore BETBoABT orHocrareJrbuo rraMe-
HeHLrf typ6yneurnbrx cxopocrer,l c ebrcoroft n anaqurenr,noit l{epe IoATBep)fi-
Aarorc.fl peayrrr,rarauu pa6orr,r M. E. Boxpuyx [271.

3) Ycrauoureu xapaxrep 3aBlrcr,rMocrr{ rex{reparyprr roa6yrxgeu}r.rr or
rloreHr.(rraJra noa6ym4eulra. B anea4ax F0 - F2 eauflcr{Mocrr Tu or rroreH-
rII,IaJra noa6yx4eunn 6onee Hpyra.rr, qeu Arfl ereag A2 - A3.
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4) CueHrpaJrbr{afl rreper{eHHocrr, cBepxrnralrroB ecrb oJleAcrB}Ie I,r3NreHe-

rrr.rrr cBoftcrB I{x arMoc$.p - ryp6y.renruoii cxopocrpl, rel\{[eparypll, xoe{-
Slrqlreuta ilorJroutreHl{r I{ T. A.

5) Arrvroc{epbr r,{ayseHHr,rx cBepxrr{ra}Iro]l He rIoHasr,IBalor trBH-brx aHol\{a-

rlrft s orHocI{T eJIr,H ol{ 06I4J]I,III xI{MI{qecItI{x D JI el\{ellToB .

,[ra 4anr,uefturero uayqeHu.s [epecucileHrIbIx B],Irtre cBolicrs r.r oco6er'rno-

creii' cBepxrr{rarrroB, a rar}r{e xapar(repa flepetvlelrlrocrrt rrx arruoccfep neo6-

xoArrr\ro [ocTpoegrde r,r aHaJII[a MoAeilefi atntoccfep DTI{X SBeBA !I r4CrIoJIbsoBaHI{e

cneHTpocHolll4qecHoro ]IaTepIIaJIa, IIOJIyqeHHOIO C B];ICOHOI'I AIICIIepCI{eI{.
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ATiAAEMm fI I{A}/tt CCCP
I4 3BE C T I{ fI I{ P bI M C Ii O I/I A C TP OO 143I4I{E CIT OlI OB CEPBAT O P I{I,I

Tou XXVIII, 1962 r.

uSyrIEHmE ATMOCOEP 3BE3A TI4IIA F
tII. CBfl3I, HEROTOPIJX XAPARTEPIICTIIII

ATMOCODP BBESI CO CBETTTMOCTbTO

M. n. Bo,ttTtuyrt

flo cnenrporpalrM^alr_F-aneaA, roryr{eHHbrrr Ha rrpr,r3MerrrroNr olexrporpatfte !22-c,vteta_
ortora, c gi,rcnepclreir 23,4 A/;t,u,5, 11", rrayueuo nsM6nerrue ryp6ynenirrofr citopocru r.r rcrr_
lleparyprr noa6ynr4eulrn c onrlrqecxori r.ny6unoli. Pacclrorpeulre flpoBe4e]ro [yrer{ a]raJrl,r3a
rtprru,rx pocra orAeJrrrlro AJrrr anea,q paarroir cBerrrMocrrr or Ib Ao V.

IJonasano, uro.ryp6)jneurrric cnopocrrr r aruoc(pepax cBepxrrrrarrroB pacryr c yr\rerrli-
IlIoHI{err our:r'r'recnor,i rny6tturr. a n arlrocQepax HapJrr.lr{oB ocrarorcrr fioqrr{ }rer,rBr'renrrbrr\{r,1.
Telrucparyprr roa6ynrgetrr.ra pacryr n r.rry6r'ar:rnrocdrep aneag; aror pocr 6oree lrnreuclrlelr
B arrlocq)epax cnepxrl{ralrroB, rreM B arruoc(pepax fiapJrrrl{oB. 9ac:rn.rro aro o6r,scnsetcl
ueTonunoii orrpeAeJreullfl TeMfieparyp. Cpe4irr,re aJrenrporrHlre rrJroruoor.u AJrfl cBepxrrrrarr-
TOII OHaSIisaIOTC-fl McHLmI{l{I,I, qel,I AJJTI SBeBA-ItapJII,ri{Or. CO4epXaHI{e I\{CTaJIJIOII AJrrr BBe3/(
paarrofi cBerur'locrrl Ire r{I\,Ieer Brraql,ITeJrrrnljrx padnuunri. Irlurcricnlnocrl rroJroc C}I cyrqecr:-
IlerrHo yrrer{bllJaercE rrpr{ [epexoAe or BBeBA lterrr,rircii cBerrnrocrr.r r{ BBeBAaTI 6o,nr,ucii
CBETIItrIOCTII.

A STUDY OF THtr ATNIOSPIIERES OF F TYPE STARS. III. REI,ATIONS OF
SOME CI-IARACTERISTICS OF STELLAR AT1VIOSPIIERES ON LUX{INOSITY, bY
A'1...8, Boyarclruk.- The variaLions of turbulent velociLy and excitation temperaturl
witli opl,ical dcp[h have been sLudied using specLrograms oi F l,ype stars, wil,h dilpersiol
23.lt Almm aL II", obl,ained wit,h the prismat-ic spedtrograph ofThe l22cm telescofe. The
curves of growth of sl,ars of different, lurninosi|y, from Ib [o V, rvere analyzed for this pur-
pose.

Il, is shown l,hat, the turbulent, velocities in superqiant al,mospheres increase wil,I
decreasing_gptical. depth, while those in l,he aLmospherestf rlwarfs remain approximately
constant,. The excitation temperat,ures increase wibh depLh, tiris increase beirig mor:e pro"-
nounced irr aLmospheres of superg.iants l,lran in Lhose oI dwarls. Tlris is parLlv ex"plain"d bvlnellod o[ lhe delctmination of thc tcmpcraturc. Tlrc mean c-lcctron rlchsities ior tht
supetglants are loler lltan Llrose lor dwarTs. Thc rnetallic aburrdancc tloes noL dilfer ao-
prcciahly lor,stals o.f .t[.ilfcrcn[ ]urnjrrosily. Thc CII band inLcnsily rlccreases essent ialiv
from stars of low to lLigli lurnirrosity.

B 4nyx rpeAr,rAyrr{rrx pa6orax [7,2] 6untt paccMorpeHLr paailrqlrfl Snauue-
cltl{x ycJloBlrit aruoc$ep BBeBA Tr4na F rJTaBHofi rrocJreAoBareJrbHocrrr, r.traBHr,ri\,r
o6paaort pagJrrrqr{.g B xun{r{qecxol\[ cocraBe. Hacronrqag pa6ora rrocBflqerra
I{syqeHuro ar[Iocdrep BBeaA Trrrra F, r,trrerorqr,rx pa3luqHyro cBer]trvrocrb, rrprrqel,r
ocI.IoBHOe Blrr,rMaHtr{e yAeJrer{o paccMorper.rr.rro Bolpoca o ryp6ynenTHbrx cKopo-
cr.rrx pI Tenrneparypax B arr\,rocrlepax rrrrarrroB r{ HapJrr4noB.

{. B uporpamuy Ha6.rrroAeHrrr,i 6r,rrlr sxrroseHbr 12 F-anea4, r4rrerox{ux
ItJraccri cBerr,rrrocrr{ Ib - V. B ra5n. t npune4eubr AaH}r6re o6 orlrx BBeBAax:
7 sin I - cxopocrb Bparqenrrfl, Q -upocrpaHCTBeHHa.fl cnopoorrr, ooraJrb-
r{hleo6o3rraqeuprflo6rqeuplrrlxrr,re. I{Bera/{rrrrBBeBAB-VuU-Bsesrr,t
r{B c[r{cltoB t3-51. Betlr.llrurr, BagrroseHHr,re B cno66r{, rroJryqe,br nyre*{
sH0rparrorrr{poBaHr4rr saBr{crn{ocrefi os$exrr,rBr.roit rearrreparypbr 7, r,r qnera
B - V, U - B. CnexrporpaMMr;r BBeBA 6r,r.irra noryqelrr{ rra [pr{Brfeur.rorr
crrexrporpa$e 7220-uu pe$nexropa }tpr,rucnoit acrpo{r,rararrecnoli o6cepBa-
ropr{}r AH CCCP c Ar{crepcr,reir23,4 Alu",,t, y H" na rJracrr{rrfiax Ho4ar 103 a O.
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Ta6.nlrqa 1

Haauasue
3Be3Ar,r

Ilorrcp
HD Sp uLD B-V U-B 7sini,

nnf cen

T Cyg
41 Cyg
35 Cyg
0 Per
'\, Per

o Leo

I Psc

t9 Dra
36 UlIa

194 093

195 295

193 370
20 902
23230
83 808

14Zltt
78 t54

222 368
5 015

153 597

90 839

NL

-3, 8

-1 ,6
-0,9
-0, B

-0,/t
+"1 ,0
*3,lt
+3,5
*3,tn
+3,9
*4,0

+dlos
(f 0, zr8)

(-l-0,52)

*0,2r8
(f 0,1r8)
(f 0,2r8)

+0,61
-l-0, 48

-l-0, 5t
(-l-0,62)

1-0,47
-l--0, 5t

+dlse
(-0,02)
(-Fo,oz4

+0,34
(-o, 03)
(-o ,03)
+0,09
+0,01

-0,01(+023)

+0,00

0

<15
15

t0
106

t5

0

t5
1,5

0

0

-8
-18
-1"1to

-13
+27
-l-75

,
-F.5

+21
D.l

+e

FS Ib
P5II
F'5 Ib
F5 Ib
F'5 II
1I5 III
F9IV
FT IV-V
IT7 V
FB IV-V
]16 V
FBV

n7

4,L

1,9
3,9
3,8
5,8
4,9
4,3
4,9
4,8
1, ,8

.(na uonr,rrleutr{fl Torr}Ioorlr olpcAeJrel,Ir{fl aItBr{BaJIerlTHbIx turrpr{H 6rIJIo
nolryqeHo rro 4-5 clerrrporpa^{N[ Arrfl HaH{Aofi BBSBA],L }tann6ponxa c[enrpo-
rpaMNr rrponBBoAr.rJracb Ir; cuenrporpa$e ltC[-51. PerncrporpaivlMrr 6unlr uo-
.ryveur,t ira uumpo$ororrerpe ,rui Moniu c yBerrrreHl,Ieg D 50 p-aa. O6pa6orHa
perl4cTporpar,rxf npor{sBoArrJracb r[ero4o]\r, 

"orrrr"orrrorn, B 17,21.
Brr,nu [oilyuerrrr anBr{BaJre}rrr,r],re [rr,rptr{rru \82 nuuwft lreran,non r'1 rp^ex IIo-

rroc r\{oJreHynir CH X?u 4324, 4312, lBL[ .B crremrpaJrbHofi o6ractlr ],1, 3800-
5000. V.racron crexrpa nopoqe 1, 3800 A r.re o6pa6arr,rBaJrc.rl r{B-3a cr{rrbgolo
6,ren4uponantr.s. Bo.nee rrqareJrr,Hoe paccMorpelrr{e cler(rpa n o6;nacru l,l,
4308--4282 [oltaBaJIo, qro rp[cyrcrBylou{I,Ie BAecL loJrocbr r{oJIexynr,r CH
crlJrbllo 6nen4upyrorcfr c JrurtifrNrr{ l\,reraJrJroB, u flooror\ly AJrfI AaJrbuer4lrrero
paccMorpeu\rfl 6;liln ocr&BJreHr,r Jrr{[r]; Tplr yr(aBar{Hr,Ie iloJrocbl, ocraJrlHEte
6r,rnn lrcHnroqeHr,I. Cpe4unx oruocrrreJrbuafl orrr[6xa olpeAeJreHr{.tr SnBr'IBa-
renrnoir mr{prrHr,r p*Lo'a'2. 4rr "rrur.olx 

JrtrHr{ft (w^=; 0,6 A) u9% g'Ira

cJra6ux (Wt,'70,1 A). Peayrr,rarr,r orpeAeJrelrr{ii ensusaneurur,rx ruI'{prI}I
JIIIHI,Ii,iI co6paH],I B Ta6T. 2. I3 uepnou CTo[6I{e Ta6[uqI,I AaHI,I AJII4HbI I]OJIH JIII_

uuii u r'raaiar.rlrr, DJreMerrra, Bo BTopor\{ - HoMep n{yJrt,TlrrlJlera, corJracr{o ra6-
Jrr{qarr [tL Myp [6]; B uocreAyroqrx croJr6r{ax AJr.r Ha}r{Aofi BBeBAT'r [pr{BeAe-

W.
I{r,I BeJTr{qrrrlbr lglr .1.06, r4e wx - DnBrlBaJreHTHarr rrrl,Iprlua JIr{HI{I',I [orJro-

u{elrr4fr.
2. IloryuerrHlle DItBI4B&JreI-rrFrr,ro [rr{p?r}r],r Srrnr,r ucnoJlbaoBa}Ibr AJrfl I'I3y-

qeurt.s t[nanuecnr.rx ycJroBrrii rr xr{Mr{qecrroro cocraBa arr,Iocd)ep sBeBA r'IeroAox{
npr{Br,Ix pocTa,

flp, riocrpoeurru npr{slJx pocra 5r,rr upraueHel{, nal( r4 s [1,21, r'reto,4,
upegno.nararorqr,rr,i rrpel(BaprrreJrr,lloo Ba/{agr{e rer\{[eparypbr BoB6yE(Aer'I[fl'
3ua.ren[fl AJrrr crrJr ocqr{JrJrrrTopos 6r,ril[ BBfrrbr na [71. B Ha.recrse reoper[qe-
cnoit npr,Inoii pocra 6r,rna nr,r6paua ltpr{Barl pocra Arrr o4}ropoAlroit r{oAeJIl{
arnrocrfepr,r Mr,rrna - 344lrurrdro, puL"rotrarinun M. Bpy6elenr [B] I{ coor-
BeTCTByIOrqafl sr.raqeHuro IIapan{eTpa

Bo B fri, !-e-u L

Er:g'T' u :3'

fioropblft HanryqmrM o6paaona rrogxoAr4T AJrfl r,rayqenurr BBeBI.
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floily.1g11Hrre o6IIIue AJrfl BCex aJIeNrerrroB ltplrlllle pocra [pr{BeAeIIbI A.rrfi

or,(eJIbI.II{X BBeBA Ha r[Ur. 1-12. Cunorutlan Itpl'lBar{ rra lta]ltAorl pr{cyllHe CoOr-

BeTCTByeT IIoJIo)IteIILIrc TeopCTIIaIocItoI'I, HaI'IJIyaIrurI]I o6pa3oll yAoRJIeTBopflIo-

rqcfi lta6,rto^eHI{flnI.
3. O4unl,r rr3 ocl{oBHbrx rrapaxrerpoB arr'toc{eplr rlttJltlerctl Typ6yreIITHaf

cnopocrr,. Sror uaparrerp orrpcAe.[rrercrl uo pa3IIocrl,I opAI{}Iar teoperr'r'recrtoii
,r rri6rro4arrnoi,i npunr,rx pocri. B cro,n6qe 3 ra6",r.3 4.nn rtarn4oi,i auea71r,r nprr-
tleAerrr,I ryp6y.rreritnblo cHopocrl{, onpele"rleIIIIr,re rrcl o6rqerli ItplIBoi{ p99Ti.
To.rHocu,"oupe4e.ncrurii ryp6ynenruoii cttoltoctll oocraltrrtler Ir c,pe/\ueu200/0.

Benrl.ntur,r typ6ylenrublx Cltopocrei't, npr'ruel(oIIHI,IC B .Ta6JI. 3, ortasanlrcr,

IrecnoJrbno BTirrre qenr onpe/Ie,lrcrrIILT0 Iro crlel{rpilri c 6o.rrbxror:i Atlcnepclteii
le I. I

Ta6nuqa 3

T CYg
4L Cyg
35 Cyg
o Per
v Per
o Leo

ilD 1,421,4

FrD 78154
l Pso

Iir) 5015
19 Dra
36 Una

FB Ib
F5 II
F5 Ib
IT5 Ib
15 II
F5 III
T9V
F7 IV-V
lr7 v
II8 IV-V
F6V
F8V

12,0
8,7

l{,5
t1,0
8,5
6,9

4,4
3,6
3,8
3, t)
r)<

0,95
0, 80
0, 81

0, 81

0, 80
0,80
0, 83

0, 83

0, 80

0, 85

0, 79

0, 82

t, {(l
0, 98

0, 99

0, 99

0, 98

0, 98

I ,02
I ,01
0, 98

1,02
0, 96

I ,00

i,t(l
0, 94,

t,t)l
I ,0rl
0, 97

0,84,
0, 96

0,98
0, 95

I ,01
0,9/+
0, 96

0,90
0, 81

0,74t
0,77
0, 79

0,80
0,88
0, 87

0, 82

0,92
0, 88

0, 97

1,07
0, 90

0, 92
0,92
0,90
0, 90
0, 93

0,93
0, 9t
0,90
0, 89

0 ,92

11,95
12,57
i 1,gti
11,74
12, 36

111,39

12,I9
1,2,56
12,60
12,51
t2,27
12,L6

0,1)3

0, 34

0,14
0,2/t
0, 56

0, B1r

0, t6
0,13
0, t8
0, tC
o,L4
0, 20

Ha tfur. 13 lpnneqeHa i]aRtrc{,rxrocrr, cpe^urIx ryp6yrrelrrlrllx cnopocreii'
arr\{oc1}1ep Bcex 38aBA, 1{3yus11rror* B /la}I}IoIt pa6ore, a raltme B 11 ,21, or cBe-

rr{Mogrr.r. Itan uu;1no I,IB Eroii r[r.rrypr,r, cyrqecrlrycr BrroJIIIe rlcrlta.fl 3aBI{CI'I-

t\rocrb: Be,rrfiquga ryp6y;treHTrroii cltopocrlr pacrer c yI]cJlr.rarelllreil{ cllerllMocrllt
uJrLI, sro ro ?r{e, 6o;nr,ulre ryp6y.ueurur,Ie cltopoctfi c]trrSaHrr c MeIrElul{[lt{ rJror-
rlocTflx{I,r ra3oB. 3ro xopouro CorJracyeTctl c o6qur{I'r rrr4pol(I{Hauuqecltusll'r
coo6paE{elru.rll\rl,r, cBl,rAercJlbcrByrorqr,Iil,rl{ o roxr, qro rlpr{ NleHbllrr{x nJIor}Iocrtlx
ycJroBr{a AJr.fl BoBHr{r(HoucHr,{fl ryp6yJre}ITIIsIX ABI{}r{eHuIi 60.lrec 6.lraronpunr-
HIJ' alell [P,n 60,,LilHX.

,(nA onpe4eJleHr,rfl I,IBilIeIIeHIIfI ryp6ylcHrIIl,IX cltopoCTell c fJly6unoi'i B ar-
Moc$epe 6r,r"uu uocrpoeHLr r{rr/(rrlrr4yaJrrrHlre ltllr.{ulne pocra AJITI Heiirpailr,ublx
aro*oB I.r LroHoIl. ,[.rin olenretlToB (IIanpI{rIep, Fe I), 1;u Itoroplix r{LI Ha6JIIo-

AaeN{ 60rr,1110e qr{cJlo Jrr.rnr.rr,i, 6r,rno uocrpoerro IIccItoJIbt{o Itl)I'IBLrx pocra AJrtI
,pyrn rw1rLii c 6Jrlrsnlrrrl'I rorellqr{aJlal\{I'I Bo36y}I{/(eHI'Ifl (1-2 ?G). B peByJIr-
tire 4nn Halni{oii BBeaAt,I 6r,r.rro rocrpocHo or 74 go 10 I(pHBLIX pocra' coorBer-
CTBVTOU+{X Jrr{HrrEN{ C paBJIr{rrrIbIr{lI IIOTeIII{rIaJIaN{I{ BO36y}fiAeHl{fl ptlll.rII{tIEIbIX

DJIeMeHToB. TaX, 4nR ItaH/{oi,i 3BeBArJ l{LI Hr\l€JII{ RoBr\{offiEoCTL orrpelIe,[I'ITI; oT'

14 1o t0 ryp6yreHrrrbrx cHopocreii. Typ6yrerrrHr,re c{opocJrr 6r,rnr,r oupelle-
JIeHbI rlo t efttporurruril{ sJrerrelrraM Fe I, Ti I, Ca I, Mn I, Mg I-r no I{oHar{
Cr II, Fe II, Ti II, Zr II, Y II; oulr noJryq14111gu paarrr{rrur,rrrra. 3to flt}rlelrrre
6r,r;no ornre.rerro erqe Par,ltrxr [10], noroptrii o6napyxtlrJl, qro ryp6y.xeurlrlre
c6opocrl{ AJr.g BBeBA6r a Per paarr,ruHbl rro JIITuHrIM Fe I c paBJI[aIHbIMr{ rlore}I-
rluaraMu Bo36yx{Aegurr. Bce DTo cBuAeTeilbcrlryer o rox{, rITo art\focibep],I 3Be3A

Heo/IHopoAlrr,r,lu o Heo6xollurrocru 6oJree r.rqarcJrrlloro aHaJrI{ua ryp6y,roHrHr'Ix
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cftopocrei,i B arNroc+epax ilBeBA. ,(ra roro .rro6r,r cy/{r{rb o oreneHr,r }reoil-.
HopoAIIo(jTI'I 3Be3AHr,Ix arlroc{tep, uco6xogrluo llHa'rr,, rr HaritrM cJrofrM ts rrllN
orHocflTcrr peayJlbrarbl, IroJlyqeHlrr,re [o paarr,rqHrrnr arorraM r,I r4oHa]r. C l'roii
qerlrrro 6.srn paccuorpeH Borrpoc o6 a{Senrr{Brr1,tX ypoBr{ax o6paBoBaHr.rrr .rur-
nl.rrt n aruoc{epe BBeBA6I.

Cornacno flenxepy [ 1 1 ], oxnunaJrerrrrra.E rrrr{pr.r}rrl rrr,rHr{r.r paBna

(2)

lAe o - noot!{iuqlre}rr [orJrorqeHr,r.tr B Jru]rrrr{, x - rtoo{srrquerrr }reflpepr,r lr-
HOIO rolJrorqeHrrfl, G(t) - BecoBarr $yuHqux, r{oropafl saBrrcrrr roJrbrio o'r

10

,r-r**o),t(r)tu,
0

a

a

o

lat

0L
f

tl
rDr.rr. 13. Cnxat, cpcAneii ryp6y.rreuuroii cnopocrr.r

,TITIO 3I]C3A

Nro/IeJrr.r aruocSepr,r, ,1,(t) - $yuHqnn Hacr,rqelrr{fl, BaBr{cEr{a.a or BeJIrqnlrLt
oxul{IraJrerrTuofi urlrpuull I{ or upraHaroli Nro[eJrr{ arr'roctfeprr. ]toe(trfuqlreur
frorJrorqeHr,rrl B JII{Hrrrr r{o}r{Ho Hanr4caTb ts Br{[e 6sni, t(a o6 - roasrprlutren.r
florJlolqerru-s, paccqlrraur'rr,lit ua I atorr, ni - .ur4cro aroi\roB ua z-rr ypoBtre
s L c,ttir.

4. B aruoc$epax F--anea4 rloAaBJlrrlou{ee 6onr,ruuncrBo arol{oB MeraJrJrol,
IraxoAr4Tcrl, I{alt 6y4er III{AHO rrl{H{c, B 0AHa}HALI UOHITSOBaHHOT{ COCTOEITTTIT.

lloerorly N{o}r{I{o rlanr,rcarrr c 4ocraro.ruorli crerreHrrro ro.rr.rocrr{ n : nl
l3 arol,r crytlsg ql{cJro r.reirrpa.nr,nsrx arolroB na z-lr ypoBrre, corJracHo (ropmy,rrarr
Bonr,qn,raua r,r Caxa, 6y71er patsHo
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I4e aroii $oprrynu BL(AHo, qTo ecJlu Aon),cr]'Irb? tllo ltttrtrrlr MeraJIrIoB I'IMe-
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uHocl{}rafl n o6paaonaur{e Jrr.rHr{Ir rrorJrou{eHl{fl IIei,iTpaJIbHbII\{I{ arollailIl'r
arNroc(bepll or T Ao t -i- L,t,6y4er panua' corJlacHo paoeucrnau (2)
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rDur. 14. Iulenrerrerrr.rc ryp6yreurnoii cnopocru, orrpc/(o-

JrcrrlroI,I ro JIr{ITLI.EI\{ C pa3JTIITIIILIMII TTOTCIIqI{aJIar{Il
loa6ylxTleutra AJIrI aBeBA paarroii cBerlrMocrI,I

pa3fir4arufl n aSclextunHr;rx ypotsHrrx o6pasoBa]Iufl JILl]ILrfi uefirpa"urlrllx aro--
uou 6ygyr Banl{cerb or rlaparrerpa Xu - eo. I4Hr,run cJroBaNIIr, /lJrtl paccr{ar-
prrBaeN{brx atuocrpep 6o.nee npanr{JrbHr{r\{ r4rrAr,rHaropor{ rJIy6I{HLI o6paaona-
IrIr-E Jrr{rnIli }reriTpaJrrrrrr,rx rreraJrJroB 6y4er ue rlorer.rqrraJl noa6yx;1enl.ta e,,,

a paBr'rl,Iqa rroreHqr,raJroB r,rorrrrBar{urr I{ Boa6yn{AeH}rfl Xu - arr.

Ana,nornqnoe pacclrorpeHr{e ronaalrBaer, rrro paaJlr.{ql{fl B a(r(reHurunr,rx
ypoBrrflx o6paaouaunn ,nunuii rrorrl4BoBaHrrbrx aror{oB Bal}r{cflT ToJrblto or lro-
rerrqnaJra nos6ynrllerrur e,!.

Cpauneune rro.rryqeHHbrx sua.reurtii ryp6yreurubrx cI{opocret]i c ne;tn.rttuoii
xrr - rn /ulfl IreriTpallrrrrr,rx arol{oB trr c DeJrr,rrruHoir noTerrqllaJIa Do36y}I{AerII'Il
sB /IJIa rrorroB rronaaaJro, vro ryp6yueHTrrarr cxopocrb IJIa rrellTpa.rrbllr,lx flTo-
r\roB pacTeT c yBeJlllareHr{err xx - tu B SBe3Aax-cBepxII,IraI{Tax r1 ocraerotl IIoc-
rosunoii /{Jr.E BRea/(-r{apJrr,rr{oB B upe/IeJlax roarHocrr{ oupe4erelrui.i.

1l I

lloabr

I
a

, at '
a

'a
a

ZJ4
t6

4J4
t6

ut

40

'a
a

aa

a

/ZJL
€6

o

8?65*0
Y -9-u ,lglroF5y

705
xu- E g

aa



;
2Z

Typ6y,xeuruafi cliopocrlr AJIrI IIo]roB pac'r'cr o yrrerrbrrreHr.rex{ rrorcHrl}1ajra
lol6ynr4etllrfl tB 1i sReBAax-cBeltxrr{rarrrax u ocri\crctl Jtorrrl,r uettBlieuuoit
B 3l}e3I[aX-napJrr,rnax.

fpa(ruuecnu aro cpaBrrerrlo rrpe/{craBJrerro na r[ur. L4 gltt AByx cBcpx].rl-
rarrror a Pel l.r. r Cyg rr Anyx BBe3A-nallrrlrrtou-l9 Dr,a r.r 36 UMa - tnert-
'rpaJrbHr,lx r(JraccoB !'5 - FB.

IIpe4ctaulaJrocE, rlrlTcpecl.r6lrI cBnBarrr BeJrrlrrr,rHt,r ryp6ynenruoi,i cnopo-
'CTII, tIOJIyqeHHl,Ie [O "r]IIIIIIfL\I C ptiSJIllrIHl,INIIl IIOTeIIqIIiI"IIairlrI uOa6yirillcrrUfl i\,lfr

ieinlotbttbte omo"/b/ //ol bt

xu-t8

'(:ltrlt'. 15. CnlarI:rr[r[crir:rrurroii unrr.r.recnori r.uy6rrrrr,r c lroreru(lil.rloli loa6yiri,lolrlrrr Jr]nrrrrr,
lrocrpoerlrra.fl rro Aarrrrirlr 1c flrcpa II2]

Iteii:rllanr,rtr,rx ttror\Iotr rI lIolrou, o orrl,Iqecriltltrr r.;ry6ttHarrrr l] itrr\roci|tepax Buetsj{.
!,'trx atoro rrLr Bocrrorrr,BoBaJrr,rcb pa6oroir 4e flrepa rr TlcseHa ll2i,:l rtoropoii
i:IBTopLI BlJqrICJrr.IJrII oc[{ortrr,rnir,re ypoBrrrr o6paaoranr,rrr rrerioropl,rx rrnnrri.r.
Ha ocuoeaHI,II{ arLIx l{aHr{Irlx 6r,rnr.r nocrpoerrbl BaBrrcr'rNrocrrr c$$ertir,rnuor:i r'.u-v-
Srtur,r o6paaoBaHLrfl JuIrIr.rrI or ucJrr{aIITHLI ft,rr - trr AJrrr ner:irpa"usnr,rx arorroR
rt or tlorer.rqrraJra noa61.;1111o111a fr E, ilJrtr. rrorrog.. 3rn aauucl.l\rocrrl rrori&B&r.rr,l
rrir {lrrr. 15.

Hyxurl orilIeTIITL, r{To ylta3arrrrbre SaBltcr{rrocrtl lrocflT To,lrLrio ltirqecTBeH-
rtr,rlii xapanrep, TaH rtan ocfc[extr.rBrrafl rlly6una o6paaolrarrr,rrr "rrr{H}M, r{pollc
lrapal[eTp()B Xrr - tB I{ tB) SilBI{cI{T eIIIe OT III{Te}ICI{BHoCTI.I JIIIIIIIII (c,rr, uyuxr 5).
[1plr upoue4errr{r,r cpeArrrrx rrpr{Br,rx ua (rrrr. 15 ua-ea rreAocrirrorrHoro qr,lclra
'I'OqeH IILI rle CI{OIJII'I ttpOBeCTLI OTAeJILIII;Te RIIIIBITC 4;ta.trltntrr-.t paarrOi.r I,IIITeII-
'crilirrocri{ r,r rrpoBeJrr,r oArry, clleAHroro. }tpo,ue roro. rro/leJr]r- l12l paccsuraHbr
trptl6llrxeuHllr'I ttero/Iort. .Bcc aru r\rolr{er rrecrtoJrrir{o }l;NrerrltrE, u Acra;rflx rro-
.'[;rugrt*rot" 3ats-llcI'Intocrr,r r[rrr. 15, no I{arlecrBe}r}Iafl t{aprr,rlrit IIe uiJAreIMTctr:- pacrer c pocrolr eB tI ytrorrL[reHlrenr xu - rr, r,I J]Lrrrrrrl r,roHon n cpe/IHetr
o6paayrorca HecHoJIr,I{o r",ry6xre, rIeNI JIr,r}Ir,nr rreri,rpa;rr,nlrx aroNloll. Tanlre aa-
RlrclrNrocrrr 6r,r.nlr npone/Ierrbr orl(eJrrrrro l(Jrrr BucBA-lrurrlrlrou (g : )) lr BBeB/I-
IiapJrl,lItoI] (S - 5). Tartr'trr o6paaorr, rrcroJrr,Byr{ $rrr.. {5, yllatrocs o6,r,e4u-
Irlrrr I] o/trry 3aBr,rcrlrrocrl, ryp6ynenrurile crtollocrrr, IIo"{y.reHr]He rro HefiTpa,[b-
IILIII aTOl{tln II UOHaM, II l)iICCIIOIpOTL LIX B COOTBeTCTBIIII C OIITI,IaIeCItOII rJIy-
6rrrroii f arnrocr!eprrr BueB/It,r.

14altetrerrue ryp6y"nerrrrtori cttolrocrr.r c orrrurrecrioli I'ny6r,rlroii -u a,ruocrlc-
l)i1x BBeB/{ paarroli-cncrr.rilrocrlr [pr{]re/lierro ra $rrr.. 16.
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14e ororo rpar[ntta BIrA]Io, rrro Be,lrurrr{na ryp6y;rerrrrrorli crtollocrr.r /IJrr cr}epx-
l l11'aIlToll /{oBoJII;Iro 6slctpo pacreT rrpl,r rrprr6.rrrr}lierrrrr{ lt Ilor]cpxlroCTrrLrr\t
o.IIoflll aruoc$eprr. 13 cpe;1ncrr [p],I I{Blre}reHrrr{ olrtrrreoiroi,i rilV6urr1,r or 0,45
/\o 0,1 ryp6y.neuruaa cnollocrrr yReJrr,rqr{Baercrr lra 10 r,at,l cex,. Ananorr,r.llr,trt
ileilyJrbrar AJltr cBepxllrll'ilHToll 6o;[ec panul,Ix cneltrpitJl],Hrix rrrrrots IIoJt.yt1g11
n pa6ote [13]. Pafir [10]uocrenrpor.parnral{c6o.rrr,uoii4ncncpcr,rcfi uonyuu,
I'I3r{eIreIrI'Ie ryp6y.nenruoli cnopocu.I c rrorerrqr,ralo,u noa6y}rrAer{trrr rro Jrr.rr{r.rfnr
ilicJreaa Fe I 4rn olcpxrr,r.arrra cd Pcr., r(oro]loe .[c]r{rrr B Tox ir{e npeAeJrax.
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tDur' 16. tr{antenenue r:yp6y.reutnoft cropocrlr coutuqecxoft rav6znoii
AJrrr BBeBA ipaauoft cBerrrMocrrr

B aruocSepax HapJrr{noB, Han Br{Ar{o ua tlnr. 16, raaueuenr,Ie BeruuuHbr ryp-6yrenruofi cnopocrr,r c ourlrqecnoft r;ry6ruoft HacroJrbxo IreBHaqlr-
TeJrr,Iro, qro MolHIro cqr{Tarb, rrro oHa ocraercfr rrocro.rlr{Hoft B rrpe[eJlax
omra6ox oilpeAeJreHr{ft. C 4pyrofi cropourr, o pa6ore Vnno [14], "o.""'"ti""otryp6yreurnbrl{ ABr{}fieHr{flM 8 conHe.ruofi $oroc{epe, ycrarroBrrerro, qro ryp- .
6y,neurnaa cnopocrr, pacrer urry6l ar,r,rbc{epnr. Bc"e oro Aaer ocrroBarrfle
[peArroJrararr,, qro yBeJrr,rqenr{e ryp6y;reuruoft cnopocru IIpr nprz6nr.rrxeulry
n floBepxHocrn aruocdrepr,r cnoiicr:BenHo roJrr,Ho aruocr[epa,v 3Be3A_CBepxrrr_
raHroB. Tanoe r4ar\,reHelrr{e y BBeBA-naprrrlnoB orcyrcrByer. O.rerir oorlrpou
yBeJrr{qer'rr{e ryp6ynenruofi cHopocu{ n rroBepxuocrr arMocsep cBepxrrrraH-
TOB, BoBrIolItHO, ,IBJItIeTCfl peByJIbTaTol{ BbIxOna HOHBeKTIIBT{Oft aoubl 6nlrme
It IIOBopXHOCTI{ B SBeBIaX-CBep_xI[raETax, rreM B SBeSAaX_HapJIr,Ir{ax, Tan HaK,
corJracHo 4e flrepy lr Henerly [12], nepxn.frrr rpar{vqa r{oHBe1rr4Brrofi sogbr Arflrl{raurots Barreraer rrpl,l^orrrlrye^cxoii :rorrqe ? : 0,60, B ro BpeMrr HaH AJrfl nap_
JIr,rnoB:- rpn _t : 0,80-0,90.
- 5. fiaree 6rr"rr paccMorperr Borrpoc o reuneparypax. Te,nleparypa BoB.
6ym4eur,rl n 4auuoft pa6ore oupe4enanac" cneayrorlnnr o6paaorvr. rlo senn-
8 tr{as. Itpl,rMcxoii oOceptsaropnr,r, r. XXVIII 1B

0 qlqzqrq4 qt qt qJ q4 0,5 i



, tvt,
uraue Ig -1,-' ,, npuaofi pocra r{axoAr4rlr BeJrr,rquHy

rsr: ry1ff=xo1x. ((i)o t)Lecu tlt)

Sarerr o6pasyenr pa3r{ocrrr lg I - lg gl,u, noropbre paBHr,r sern.ruHe Ig /tri
c roql'Iocrbro Ao rlocroflHHoro cJlaraelroro. Crpouu aaBl{clrMocrr, BeJrugI{HbI
lg q - lS Sf\" or rroreHr{Irana noa6yrxAetrrrs eo. Vror HaHJroHa arofi easucu-

Mocrr,r H l{aer Haa{ BeJulrrlrrry 0u : 
H MuoroqncreuHrre onpeAeJreHrrs

Lo,-Io0"f"1u vr J{ 
)

4c

(Dr,rr, 18. Cpauuenlle rcr{neparyp

soa6vrrle,us (0, : on'nt

\- \)'
troJryrrerrrrblx tto uefirparrurrlt
ATOMANI 1I AJI-E PA3JII,{qHI;IX CI,IJI

ocr{rrJrJrrrTopoB

TeMleparypr,r noa6yxt4elrrr.rr B aruocdrepax Conuqa r4 BBeBA rror(aa&JrI{1 rrro
era rexf[eparypa BcerAa Hrrxre a{{enr.nouoft [15]. Eonee roro, HaH tlrbl yBa-
Ar{r\,r rrl{}fie, BeJrr.rqr,rubl TeMrreparyp noa6ym4euu.fl, orrpeAeJreHr-rbre rro Jlr{Hr{flrvl
paBJrr{arur,rx aJreNreHToR, He paBrrBr [[err{Ay co6ofi. flo-nr,r4urrnoMy, oro orl{Jroue-
rrr{e BDrBr{Baercfl HeoAHopoAHbrM crpoeHr{eM arnrocr}ep BBeBA. Momno rrpeArlo-
JroEtI{TIr, qro u3 paccMorperrr{fr orltJroueuufr. T, or 7" uorxuo cAeJraTr Her(oro-
pr,re SaHJIroqeHr{.fl or}rocrrreJrb}ro crpoeHr{fl arlroc{ep 3Be3A, c arofi qe.nlro 6ruu
paccMorper{rr uo4po6uee BoBMo}nHr,re nplrqr,rHr,r, rrpr{BoArrrqr{e r( orl{Jlor-reHl{ro
To ot Tr. flo-sn4r,ruoMy, BAecb ocrroBr{brM flBJrrrercrr ror dranr, qro JltrrHrrr{,
rro Koropr,rM orrpe[eJrrrercrr rexf[epar;rpa nos6y]r{AeHl{rr, o6paayrcrca n 6oneo
BHoITIHTIx cJIoflx (i : 0,25), rreM ypoBerlb, xapaltrepuayrorqufi a{$enrurnyro
rer\{nepar)rpy (?:0,75). 3ro rpr{BeAer R roNry, qro reMreparypbl nos6ymge-
una 6y4yt uurxe aS{enrrrBrrlix.

.I[pylulr o6croflrenscrBor{, BJI],rrrroqlrx{ Ha orrpeAeJIeHr{e rer{[eparypbl
noe6ym4er.rufl, oHaBrJBaerc.fl To, qro JruI{III,I, r{Nleloxlrle paann.rnr,tft noreHIIr{aJI
noa6ynr4eulrrr, BoBlrr{Haror rra paBJrr{qHbrx o[rr{rrec]rnx r.ny6nuax, 3to gonmuo
rrpi,rBecrr{ r( Tol,ry, qro BN{ecro upnuofi Jlr4r.rr{rr ua i[ur. t7 rurr r{Me.[r{ 6r,t xpu-
rlyro. Oi.trrano a(F(FenrlrunaR r,ny6una o6paaonaHr{.tr Jrr{Hrru saBrrcr{r r o'r rrH-
TerrcIltsHOCTII JrI{iIr{U, a TaHffie oI [orpe[]IocTlI B onpeAeJleHI{I{ BeJII{q}rH
lgI-lgg/l",qrocoBAaer r{BBecrr,ryrc ;1ucrrepculo na rpac[unax,nogo6nr,rx Slrr. 17.
3ra 4ucnepcrrfl crrrrbHo BarpyAlrrrer o6napyntelrr{e cyqecrBoBar{Idrr clrcrerrarlr-
rlecHoro olrr(JroHeHr{fl no.rlo}neHI{E Toqelt ot upalrorl. tIarqe Bcero B TaHI{x cJry-
ararrx [poBol\r4Tctr rp.flr{afl rroA yrJlor{, TaHreHC Itoropofo xapaKrepl{Byer re[,I-
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trepaTypy Bo36yx{AeHr,ln, coorBercrByrotqyrc cpeArreMy nojroffierJlrrc noTeH-
r{r.raira B o36yrfi Aerrr,rf .

Tpemeii npuuunoii, rrcna)ilaror{efr r-raxo4nlryro Beruarr,rHy rerureparypbr
noa6ym4euurr, rrBJrflercfl r4glreHerrrre ryp6yneurnoli cnopocrrT c 

"iry6rroit.flo ocu opAr{Har r{r,I ornJraAbrBaJrrl BeruquHy

1g q - le S/1, : W*- Igalf const, (7)

npeArro"[ararJ, qTo Beill4r{uHa ?]1 rrocroflIrlra uo scefi paccMarpr.rBaenrol)r ToJrIrIe
atuocrfepr,r. Ectm at Mor]flercrr c rry6lruoii, To BcJIeAcrBrre BaBr.rcrrruocru eS-
Senrnnnoro ypoBHrr o6paaonanr,rfr Jrrrr-rr4rr or rrorelrqrlana noe6yxAeHr,rrr ero

I{BMe}IeELre [pI{BeAer R r{Bl,reHerrtrrro B BeJruqrrr.re lg j rI TeM caM],I[r I{cItaBLIT" gt

rermeparypy nos6yxr4erur.s.9ro'r a$Sexr Molnrro yqecrr, ecJrr{ r{BBecr}ra Ba-
Bl,rcr{Mocrr, ryp6yneurnoit cxopocu4 or r.

Haxoneq, qerBeprarr [pl,rquHa HerorrHocrr{ orrpeAeJrelrrr.fl TeMrreparypbrBoB-
6yrr4enua o6yc;ronnena orura6raul4 B rrprllrrrrr,rx BHaqeHI{frx crrJt ocqr{JrJr.ETo-
pon. JLo6aa ouu6ma B arrlx BHarreHrrrx, noropafl cucreMarr{qecxr[ Mer{rrercE
c LIBMeller{I{ei\r rroreHrllrana noa6yxr/{eur{.8, noii4er c o6parnr,tu B}raxor{ B BeJrr.r-

^ 5040qI'{HY UB : 
-q1 .
'n

flpra uocrpoerlrrlr Kpr{BErx pocra Har{r{ [crroJr6BoBaJrr,rcb cr.rJrr,r ocrlr4JrJrflro-
poB IrB crrl{cna [71. Hymuo orl{ertrrrb, rrro gru BHaqeurrfl orflrorqeHDr Her(oro-
pblMr{ [orperuuocr.flMrr. Hanpulrep, [pr{ cocraBJreur{r4 aroro crrr4cr{a reMrrepa-
rypa npr{Hr4lfaJrac]r o4uoii u roft }Ite 4,irn uefirpaJrr,]rbrx aroMoB u AJrfi I'toHoB.
O4uaxo B rrameM crry.rae (4ra uoa4unx F-snea4) ara uorperrruocrr, oxaaaJracb
HeBlIaqI4TeJrr,Hofr, TaR xart na6rro4aeMrle rlru,lryr nrleror He6orr,ruue rroreHIIuaJrbI
aoa6ym4euraf r{ r{oHr{Bar1ltr. 0ro noArBepffiAaerc.fl cJreAyroqr{M cpaBHeHr{eM.
Brtno uponeAer{o olpeAeJleHlre rer{neparyp nos6yxr4euu.s rro gr{Br{BaJrer{rHbrM

trrrrpr4HaM rr.rnuil Fc I gln BBeBA, c{ororpa$upoBaHHbrx c 6orr,urofi Ar{clep-
cwefi - 2 Aluu 116, 171, Ho r,rcrroJrlayrr cr{JrBI ocr{r4JrJrrrropoB rra crrr4cna [7].
Cpannerir,re arr{x rerrleparyp c rer{[eparypal,rr{, uoryqeHur,rrur ,(rx. lpnn-
creiiuoM u I(. PafiroM, trr, cJreAoBareJrr,Ho, c rel{leparypaMrr, rroflyqeHublMn
rlprd rlcrroJrbBoBarrr{r{ Apyrux cr.rJr ocr{r{JrJrflropoB, rrpeAcraBJrerro Ha Slrr. 18.
Paccruotpenlre {r,rr, 18 uonaarrnaer, qro ren,rneparyprr, [oilyrreunue uo uefi-
I'paJrbHIJt\[ aTOMaM, XOI]OIIIO COTJTaCyIOTCfl C TetInepaTypaI{II, IrOJryqeIIHbrl\{I{

,[xr. lpuucreliuonr u H. Paiiron [16, 77 I Nrtr arrrx Ere BBeBA, Ir ro[ry trre cr{rr},x
ocIIr{JrJI,flTopoB AJrtr nelirpa,nrrlr,rx arolvloB, r{cnoJIbByel\{bre Halvltr{, xopoIuo cor-
Jracyrorcfl c .na6oparopr{br1\{r{ onpeAeJreHr.rflr\rl{. floorolry rer,rleparypy noa6yx-
AeHr{fl, orrpeAeJreHl,rym uo uefirpa.rr,urr\l aroMal{, L{rrI crruraelr cno6oguofi or
ourr.r6ox, noroprJe BLIBbrBaJII,rcb 6r,r nero.IHr,rrr[ BHaceHlr.flrvllr cI{Jr ocqrrJrJrflTo-
p on . B reMrreparyprr u oa6yxr4eHr.rfl , onpeAeJI eHHbIe rro rIOHI{BoBaHHr,rr{ aroMaM,
ara nolpeutuocrb noii4er. Ioaroliy, yqr{rr,rBarr Bce B},rmecraaauHoe, Ter\{[epa-
rypy nos6ylr{Ae}rrrrr r\{br 1\{o?fiea,r pacclrarprrBarb JIr{Iu6 Italt upr.r6rurxrerurri
rrapai\{erp, ycraHaBJrr{Barorqr,rli pacnpeAeJIeHr{e aror{oB rro cocrofr{r{fM.

flouyuro orMerul{, arro yHaBaHHr,Ie o[r{6HI,I, Hpoue omu6oH B cIrIJIax oc-
r{ItJrJrflropoB, ue 6y4yr BJrr,.rrrrb rra noJryqacuoe o6lrnlre aJreMer'rroB, ecJrr{ AJrF'
nepexoAa H qr.rcry arolroB na nepnr,ui ypoBeHb I{crroJIr,BoBarr, Teurreparypy
aoa6yx4enu.fl , onpeAeJIelrHylo AJr.fl Harr{Aoro oJIeMerrra.

Hax yxre 6rr,no cxaaauo Bbrrrre, HpI4BDre pocra 6rrnr,r uocrpoerrbr MeroAor\{,
rrpeAuoJrararculu[[ saAarrr,re Heltoroporo [pe/{BapLrTeJIbr{oro 3I-raqeHI4fl TeM-
neparypbr noa61,E14gH7 n To, ?ru BeJrr,lqlrlrbr 6r,lnI,r uoryueHr,I cJreAylorquu o6-
paBoM. fIo cueHrpaJrrrHoi\{y HJraccy r{ I{Jraccy cBerrrr{ocrr{ oqe}rllBaJIacr a$Sex-
Tr4BHarr reMrreparypa, a rro neii - Tetvrrreparypa noe6yx4e]Iufl, corJraclro ar{-
nupuqecftoMy coorHoIuelrulo 'l'r: I'rr:'l'o:1 : 0,89 :0,82 [15]. SHaqeuus
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.)dribeltTltBItt,tX 'l('llrlel)aT.y p ll lIpCABal)ltTeil bHbl-\ TeNtflepaTyl) lJo36y]l(AellIl'l

irbioai,.,t',t B ril6,1. 3, o cro.rr 6_r1ax 4 1I 5, coorncrcrBellllo. Dro cootnourellllo

6lrrO coctaBJIeIIO IIo pllAy pa5or, B lioropllx 6lrnn t'tey'reHlil 3BS3,I(I{ C 6orn-
rroil AnCuepCueI,-I lI tenrtepa"ypl,r noe6ylx4eur'rn 6r,r.ur'r.Hai{AeHLI [o lleiiTpalb-
il{LIM aTO,\IaNI, ftOCItOJIf,Ity [OIta Crqe ]IeT AOCTaTOTIIIO 6O.rrlIIIUx CII{CItOB OIIpe-
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CHO,llsXO HI,III{g g(1OeIiTlIBIIbIx relluepaTyp' 1I0 BCeII RI'IAI'I}{OCTII rtO IIpI'IYI4Hart

/,{

/,

00

rro/ r, '

/,0

*-. l-' 'd' i
0.0 t
'F -,f m

4./n
/,2

tl
@lrr. 20. Sanuculroctr orHorrreul{fi TeMlreparyp

noa6yxgenrr x o${ertuaubrM re}rfleparypaM
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Or,rr. 19. Cpanr.tenlre rellleparyp
roa6yxr4erurx, rloJryqeulrbrx rIB fi prl-
uoli pocra (ocr, a6cqI,rcc), c rer!r[e-
parypaMn .aoa6yrx4enua, Bblquc-
Jrerrrrrrx corJracrlo cootuorueulrlo [ 15 |

yffie orrucaHurrm. ,{,auur,re o6 erlrx reM[eparypax [pllBeAeHbr B Ta6JL 3, r Cron6-

qax 6 n 7. B cro,r6qe 6j upunegeur,r Beilnr{I4uu, $ : 0i, r11e 7'i - cpea-
,B

rrrrfi Ter{[eparypa nos6ynr4eun-a, rroJlyqeHHaf rro HefiTpailbur,r]I aroMat\r ,fieJre-

Ba, r(aJIbI{I4f , MapraHIIa rr rrrra'a; e crol6qe 7 - se$n\urnu 
59L0 : ol,ri

rre 7* - cpeAllflrr reMtreparypa nos6ym4eulrr, troJryqeuuafl lto lIoHalI rll-
raHa, BaHaAI{fl, xpoMa. Vcpe4ueur.re aua.{euprft ren{neparyp roa6yrx4ennn,
otrpeAeJreHr.rbrx rro pasruqrr,rM aroN{aM, 6rrno uponeAerro c coorBercrByroulllMr{
BeCaMII, ROTOpI;IO ilpIIAaBaJII{Cb B BaBIICII}IOCTI OT rIuCila IICIIOJILByOMT,TX lUUlrfi
Ir Auarraaoua [orerrqr4aJroB Boa6y?fiAeHr{fl. 3na.reull.fl BecoB noJle6atlrcr, or I
gO 5. floryseHur,Ie ItB aIIaJIItBa HpIlBbIx pocra rel{[eparyprt nOa6yX4eIII,Ifl xO-
pOruo corracyrcTcfl C TeMlepaTypaMI{ sOa6ym4euurl, BLIqtr[CJIeHIIrIMII IIB CooT-

nomenus t15l ({ur. 19). IIpn aroM Mrrr AoJr}r{Hbr 6r,rnn lrcuonbaoBarr, reMtrepa-
rypy noa6y?fiAeHr{fl r{a{eHno 11la uefirpaJrE,HErx aroMoB, TaH HaH cooruollreul{e
Tr-: 0,82 Tr 6wno rroryqego AJra reMrreparyp, otrpeAeJleI{Irbrx rlo HefirpaJIb-
HIIIM aTOlIaM,

Ha Sur. 20 npune4eHbr BaBIrcI4MocrI4 orgorreg1lfl cpeArrefi teltnepatyprt
noa6yrxqeulur, olpeAeJreHHoi,i rro r'reftrpaJrbrJr,rx{ aroMarl, n ar}{eHTr4BI'Iofi reM.-

rrepaType, a TaIUfie oTHOmeHlIfI TeMtrepaTypbl BOs6ylItAeHIIfl, OIIpeAeJIeHHOfi

AJrrr IroHr{BoBaIIHbIx aroMoB, It ar[cfeHrusrrofi rerruepaType, or cBoTI{MOCTI'I

trByqer.rubrx gBeBA. IzIe aroro rpat[lrna tsIrtAl{o, r{To orrroltreHl{e reMrreparyp He"Ba-

BmClrT oT CB9TI4MOCTI4 BBSBA I4, CoI'JIaCHo {ur. 20, lroxuO uOnyuntr, 7n ':
:0,83 To v Tf,: 0,90 Zr. flepnoe coorHomeHr,re rroqrrl B roqrrocrrr conrra-

naeT C paHee 1rpII]IflTLIM. BrOpOe COOTHomeHne flOI(aBLIBaeT, qTO TeI\UepaTy-
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pbl' [OJIyIIe]IHbIe IIO I{OHI'ISOBaIIHLIM aTOMaM, Bblme, qeM TelvllepaTypIJ, IIOJIy-
qeHHr,re rro HefiTpaJIbHDIl[ aroL{ax{.

,(pyran ?fie qacrb coorl1ortreHl4fl [15] 7":0,89 7, raxme xopouo cor'-
nacyeTc.fr c peByJlr,raTalrlr }ra6JrroAeHr{ft. Jhrurau HeftrparbHblx aroNIoB Ha-
6rrcgaeur,rx aJIeMeHToB B arlloc$epax uayqaeMblx BBeBI{ orHocflTcfl B cpeAHeM

K o[rurrecHofi r.ny6nue 7 : 0,25. tr{cuo,rsayx 3ro, I\{br noA0qnrailu reMtrepa-
rypy cJro.fl, rAe BosHl{r(alor JII4HT{rI IIO r{3BeCrHOfi {Opuyne

(B)

IIo"ny.1s1111yro rar(r{M o6paaorr relrnepa.Typy }Il,r r\'Io}t{er\I paccxlarpl'Itsarr ItaI{
Her(oropoc upr,r6tlrxrenrre 14olrrlSaI{I{OIIITOi; roMIIeparypl,I. ona uoly'rlr,rrac},

, ,ru ,rio
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Q)v.t', 21. 3anlrculrocrL orrrorneHufl
rorlrelraryptr noa6ynrgeru.rt, orrpc-
4e;rcrrrrorii flo r.rorlar{, I,I Ter{flcpary-
pr,r loa6ynr;1crrr,rr, onpe4e.rennoir

no riciiritanr,rrr,rN[ arorrat{,
oT c3e?IlilIoCTII 3Be3/{

(Dtr, 22. tr4sN{euefiue reMrleparypr,I noa6ynr4eulut
c onrr,r-recHoii rny6unoft s ar,raocrlepax anea4

paalrofi cBerrrMocrrr

paBl{ofi 7'r:0,97 7r. 3ro cooruorneHl{e oxaaErBaercfl oqeHb 6nuexulr K coor-
HoIrreHI{Io t151. Tax Bbrqr{cJreHHbre reMleparypbr I{orrI4BaIIr{rr rroMerqeHr,I
s ra6r. 3, cron6eq B.

Taxr.rnr o6paaoM, Br4Arro, qro Ar.fl BBeBA, paccMorpeHrrbrx B Aalruoft pa6ore,
coorlroluelrl{e [15] Aaer xopouee corJracr.re c Ha6rroAeHr{fl}rr{. Teureparyprt
noa6yxr4eHlrfl Altfl- IronoB on&B&Jrlrcb 6o.nee ur,rcoltl4l,rrr, qer{ AJrfl lreriTpaJrbHblx
aToNloB, I{ 9Ty paSHr{rIy HeJr},3fl oT}recrr,r roJrr,Ko 3a cr{eT rrorpeIIIHocTefi B cl{rax
ocr{r4JrJrflTopon. Hyxno TaItH{e oT}reTuTb, qTo y cDepxrr,rfaHToB aTa paSHI{qa
IrecxoJrLno 6onr,me, qeM y BBeBA rJTaBHofi [ocreAoBareJrruocrr,I. 3ro rromno
BrrAerr, }Ia +ur. 27, tge IIo ocr{ a6cqucc orJroE{er{rrr cBerrrMocrl4 38eBA, a rro ocr4
opArTlrar - oruorueHl,re reMrreparypn noa6y)fiAerrr{fl AJrrr r{oHoB H reNlneparype
noa6yxgeuvt{ l\iltr EeiiTparbnr,rx aroMoB. Hpecrunanrrr [pocraBJreHbr 0Tr{ Hre
orlrolreErrfl reMrreparyp, I43yqeHHr,rx c 6oilr,Ixofi 4lrcuepcueft [16, 77 l. Ilmeg"
TeMnepaTypr,r noa6ynr4eHl4rr, noJryq€Irlrr,r€ ALrr paSJIIllqHbrx DJreN,reI-rToB, Hefi-
TpaJrEr{r,rx aToMoB rr troHoB (a snauzT m ItJrfl pasl{r,rx noTeHqrraJloB rroHr,ISaII[rI
u nos6yrx4enlra), Nrr,r pacclrorpeJrr,r r{BMeHeHr.rfl arr4x reMrreparyp c olr[rre-
cxoii r,rry6rauoff B arMoc{epe BBeBA6r. 3ro 6rr,no cAeJrar{o reM ?fie r\{eroAor,r, Han
r{ upla paccMorpeHuu ryp6ynenrHbrx cnopocreft. FIa Slrr. 22 apwsegerrbt rpa-

{uxu, [oHaB],IBaIoIIiEe I{BMe}re}rr,re reMrreparyprl noa6ym4enr,r 
" 

(2j: 0u .-
\,u

\ocr, opAl,rHar ) c onruuecHoft rry6lruoii (?), 4;na BBeBA crreHrpaJrbHoro HJracca

F5 cnerullocur Ib lr V n crrexrpaJrr,Hor.o HJracca FB cseruMocrn Ib u V. f,Le
atlrx rpa$lrl{oB Br,rAHo, qTo reMrreparypa noa6yxt4eHr{.8 yBeJr}rr{rrBaercfl c
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ury6uHofi n'arnoc{epax BBeBA, Ho aro rlBMerreHr,re paBrr,rqHo AJrr oBepxrr4rarrroB
Ir HapJII{I{oB. Tan, B cpeAHeM AJrfl cBepxrr.rraHToB rrpr{ r{BMeHenlrra ourusecxoii
rny6uur,r ? or 0,1 go 0,5 reMneparypa r{eH.rerc.rr ua 1500-1000' C, a AJrfl Hap-
JrI4r(oB B 3:toM )fie ArrarlaSone i reuneparypa noa6ym4eunf Mel-IfleTcrl BHaarr{TeJIb-
Ho"ueHbilre, [pr4Mepgo na 500-200o C (uocreAHee qr{cJro Jrexrr{r B rrpeAeJrax
roqHocrr4 oIIpeAeJreHrrfi) . TIauenerrrre rer\rreparypbt c uy6uuoft u aruoc{epax
3Be3A-napJrrrnoB xopomo corJracyercf c pesyJrbraraArr,r pacqeroB 4e flrepa u

rg ,e
/4 I tt,l.lr
,.1ttl Lgne

.:}- _\.--
-. ,

,.-t..-___-___._.l

r ,.- r

,5 0 lt'
o /Zrlerd o 5s0e-,3 o 4,tfeadh, /sduda

@nr.23. Sanlrcuuocrs e,nextpounofi tltli,.r. ?4. Xog cpegnnx oJrexrpor{rlbrx rrJlor-
IrJroTr{ocTrl oT cBeTr.IMocTrr 3Be3A IrocTell co cBeTI,rMocTbro 3Be3A Airrr paSrr}Ix

TeMIIeparyp I,Iolrr.rsaqrrrr

1 - r, : 6000o; 2 - Ts:5500"; J - ?rr:5oooo

'IfeseHa 
[12]. Crorr 6o.nr,uroe rra]reuerrfle re]rleparyprr c rry6nnofi, [oJry.reg-

r.roe AJrfl cBepxrr{ra}rron (1500'C), rpy4uo cql{rarb rroJrr{ocrbro peaJrr,HbrM.
[o nceft BI,IAT{Mocrrr, BAecb qacruqHo cxaabrBaetcn a{c[er(T r{BMeHeHVtr ryp-
6y.renruorl cnopocrr{, noroprrfi y rr{rarrroB BHaqurelbHo 6oflblre, qeru y Hap-
JIEITOB.

6. Suanue qLIceJI arol{oB B I{efiTpaJrbHo}r rr rroHrraoBaHrror{ cocroflrrr.rffx
OAHOTO \1 TOrO Ete SJrerrelrTa r,rollr{3arlr{oHHOfi TeMflepaTypbl AaeT BoBMoir{-
I{OCrb OIIpeAeJrr,rrb uo {opuy.rre caxa sJreHTpoHrlyrc rrJrorHocG. Tanr,.re onpe-
lleJleHlrrr AJrrr Bcex aoee4 6rrnn cAeJraHr,r rro xpoMy r{ }r{eJIeBy. Cpe4uee naoe-
ItrerlHoe BHalIeHI,Ie lgn, TqaHo B croJr6r{e 9 ta6n. 3. Ha Sr,rr. 23 [oHaBaHa BaBr4-
clrr\rocrr, Beilr,rquuLr 1g n" ot a6conrornoft BeJrr4rrr{rrrrr BBeBAr,r. To.rnalrn orue-
ueur,r Ig n" uzra6r.3 n r.ra [4,5), a npecrr,rxarlrr{ - Ba.flrr,Ie r,ra Apyrr4x pa6or
[18]. @nr. 23 uonaar,ru&er, q19 BBeBAbr 6o;rr,ruefi cBerrm{ocrr{ r,IMeror }rer{r,rtrrre
eJrerrpor'rr.rrre nJrorHocu,r. tlro6rr l accr{orperE r{Brfeuer-rr{e DJIenrpor{noll n.rror-
r.rocTr{ co cBeTrr}rocrr;ro AJr.E paBrrr,rx Tex{fleparyp, Bce 3r{aqer-rttflIgne lra {iur. 23
6rtnu paa6lrrbr r{a qerripe rpylnbr rro cBerr{rvrocrl[ BBeBA. ,{"na xaxt4oft rpynurr
6rrnu uocrpoeHbr or4eJrbr-rbre BaBrrcr.rn{ocrr{ eJre(Tpourrofi nrornoctrr or reM[e-
JlaryprJ, a rro rrrr\{ 6rrr uo.nyuerr cpeAHr{ii xoA arrertrpor.Ilrbrx trJrorr{ocreft co
cBerl{Mocrr,ro AJrfl rpex relrrreparyp: 7:5000,5500 u 6000'. 0rr 4annrre
rrpr{BeAeHbr ta rfrur. 21t.

7. floryueur.rLle cpeAllr,re Buaqerlun aJrenrpour-roll triror]rocrr,r rroBBoJrr{JIr{
pabcurararr, xoe${lrqnenr HerpepbrBHoro norJrorqeHl{a /c1. Snaveurn xoo$-
{uqraeura, paccquraHHrre Ha t e HeiirpaJr},Horo BoAopoAa, rrpl{BeAeHrt o ra6"n. 3,
cton6eq 10. 3rr AaHHbre rroBBoJrr,rJrr{ HaM fioAcrr],marr, .o6r,rnlre Bcex oJrerreHroB,
ua6nrogarcqrrxc.fl B flByqaerrElx BBeBAax. B auuoc$epax BBeBA, paccr{arprrBae-
rlllx B ganuoii pa6ore, aron{bl HaxoArrrc.rr B ocrroBlrolr B oAHa?fiAbr r{orrrraoBar{-
HoM cocro.finrur. Ocranr,HLIe crerrerlrl r.rolllrBarlrrl{ flpaxTfirlecnrr orcyrcrBylor.
Br,rno Br,I.rr4cJrerro o6u.nue DJreNrer.rroB Mg, AI, Ca, Sc,'fi, V, Cr, Mn, Fe, Sr,
Ba, Zr, Y. Ono flpegcraBJreno n ra6,n. 1r, n noropofi npnreTleuhr AJI.fl r(a]r{Aor"r
IIBeBAIJ Ir Italr{Aoro aJrer\'rerrra rroJryqer{}rbre r.rg na6,nro,qennfi rorapu$urr qr{ceJl
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MgI
Mg
AII
AI
CaI
Ca II
Ca
Sc II
Sc
TiI
Ti II
Ti
VI
VII
V
CrI
Cr II
Cr
MnI
Mn
EeI
B-e II
Fe
NiI
Ni II
Ni
SrI
Sr II
Sr
Ba II
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Zr II
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YII
Y

ATOMOB SJIENIEI-ITA: ]J IIEiiTPAJII,HOT\I COCTO,EIItr{I4, ]] OAHA}I{[r,I -I,IOHI,IBOI]A}IEOM CO-
cToflHr{rl I[ rloJrHoro {lIcJIa aToMoB. Bce npuae4er.r}Irrre artrcJra paccrrr,rTaH6r Ha
1 e ueitrpanbr{brx aroMoB BoAopoAa, r. €. [;na no4opola lglVn : 23,78. ,(nsqrrpl{oHl{fl rr I,ITTepl4.rl 6r,IJIr,r r,rcnonbBoBar{bl orlrocrrreJlr,Hbre cr{JIri ocIIIrJIJrflTo-
poB, IIogTo^{y aIucJIa, IpLIBeAeHFILIe u ra6trraqe AJrfl oTr{x EJIer\{eIrToB, xapaltTe-
pI{3yIOT COAep}r{al{rre 0TI4x SJIeivreHToB c Toqrrocrr;ro [o AOrroJr]rr,rreJrbr.roro [,rr.roEtrr-
tera. Haii4elrHoe coAepx{aIII,Ie n{eraJrJroB AJrrr Bcex BBeBA? a rar{me 4.nn Co"nr.rqa
IralreceHr;r Ha diut. 25. lla paccN'rorpeHtr{rr Droro rpadlr4Ka BrrA}ro, q.ro coAep)fia-
Hr,Ie MeraJrJroB AJr.fl 3Be3A rre fIJlOxO CorJracyerctr c coAepE{al{r{eN.r 4ra co.nuqa.
B co4epmauuu l\,IeraJrJIoB AJItr I,rayrregHbrx BBeBA BHarrrdreJlblrrrrx paanrtuuft ue
Ha6rroAaercn. cpanueuue coAepffiaHr'rrr yrJrepoAa B AaHHofi pa6oie 6r,rno oqe-
I{eHO ToJILRO HaqeCTBeHHO, IIyTeI\[ CpaBI{eHllA EHBI4BaJIeI{THbIx IIII,IpI,IH IlIOJIel{y-
JrflpH6rx rroJroc cH n enea4ax pasnoil cBerr,rMocTrr.
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FIa $ur. 26 va perlrcrporpaMM AJrr BBeBA crrer(rpanbHoro xracca Fb -F8 nra4uo, qro r4uTeucrrBnocrr, MoJrer{yJr.sp}rblx floJroc CH noapacraer rrprr ne-
pexoAe or SB€BA 6onr,ueii cBerlll\{ocrl{ }t BBeBAarr c ueurmeli cBerr{Mocrbro.
orcyrcrnne rroJrocbr CH n sneagax-cBepxrrlraHTax roBopI{T o roM, qro ralr
0JII{IHo1\I rIpIBItIre aJreHTpolrHbre rrJrorl{ocrrr AJ]fl o6pasonanr.rf MoJreny.rr.
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(Dur. 25. CpaoreHne cpeAflero orrloclrreJlrrroro xllMrrqec(oro coAeprfiarll,Ifi
AJrrr BBeBA r Cornqa

Boanro)xno, BAecb rar{mo cr{aBr,IBaerc.fl paBllrarHoe coAepH{arlr{e yrJIepoAa B

SBeBAaX-CBepxrlrrar{TaX rr ItapJrr{Hax oAHoro I,1 Toro }fie cflenTpaJrbl{oro r{JIacca,
O4narto Dro npeAnoJro)fl errr{e rpe6yer AaJlr,}rerluero rrcclreAoBalll{fl .

Bce uanoxreHrroe Bbllre npuBoAr,rr l{ac K BanJlroare}rnIo, qro cyrqecrBylor
6onr,ulne paarr,rqlr.fl B crpoe]rr,rrr arrroc$ep BBeBA crrer(TpaJIr,Hr,rx HJraccoB F5 -FB uplr nepexoAe or BBeBA MaJroit cBerrrMocrr{ It BBeBAalr 6orr,ruofi cBerl{Mocrrr.

1.. B anea4ax-cBepxrnrar.rrax ryp6ynerlrur,Ie cnopocrlr B arMoc+epax Me-
rraroTcrr c onTr4qecHoli rry6r,rnoii r.r pacryr H rroBepxlrocur. flpu r{SMeHer{uu
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i or 0,45 4o 0,1 z; rvleHflercfl B cpeAl{err Ha 6-10 nnLl cen. B aruoc{epax sBeBI-
HapJrtrnoB ryp6y.ucrrrnbre crrollocrr,r ocrarorcrr npaHrrlqecItI{ rocroflHIrLIrIIr.

2. lleuueparyprr uoa65r?rrl[eHr,rrr r a'ruocdrcpax BBeBA-cBepxrr{rar'rroB oseHr]
6r,rcrpo pacryr nrry6r, yReJII,ITII{Baflcr, rlltu I'IBIIeHe}II,II{ ua 1500-1000' C'

J,r 0gg F5 I0 -0,9

4t 0gg Fi fr -l)6

-=9o

Ir|7\ ^ o Leo F5 lll 1,0

P DelF5tr

d CMiFSV

r cgg 18 I0 ^48

^tHn 781t4 F7 Iv -v 4..,

-4--- r- J0 lJtto FB Y 4J

1,6

,fr

frrqr
ti08 4J/t 4320 4J20

(Dnr. 26. Cpamrenr.le urrrerrcrlBrlocrl{ MoJIer(yJrfipHbrx
no.noc ClI r area4ax paalrori cBCTI,IMocrr{

B atnoc{epax BBeBA-HapJrr4noB TeMrreparypbr rar(}fie pacryr rrny6r, rlo BHa-
qlrreJrr,Ho MeAJrer-rHee. flpu nemeue:rrr. T or 0,10 4o 0,60 reMtreparypDr BoB-
6yx4eulra yBerfiqr.rBarorcfl Bcero Jrlrmb Ha 500' C, rJacrusuo- Tanoe orflurrl4e
cBrBaHo c ueroqraxoft olpeAeJreHr{r reMrleparypsl noa6yx4eutrE .r Ir flB-
Jlflercfl orpaffier{ueM paam,ruuoft BaBrrcr{Mocrl,I typ6yneutnoft cnopocrl[ ?1

c orrrr,rqecxoit r.ny6nnofi n arnroc$epax rr,rranToB rr RapJrr{noB.
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3. ,{.rra BBeBA-oBepxrr,rral-IToB, T. e. AJrfl anea4 6onr,ueri cserfiN.rocr],r, cpeA-
Hr,Ie gJreltTpoHl{bre TIJIOTITOCTLT OHaSr,IBaroTc.fr I{eHbrrrr{trlI, qenf AJIfl 3Be3A ItapJIU-
r(oB - BBeBA rleubmeli cnerunrocrr.r.

4. cpe4uee xr4lrr{qecxoe co4epxaHr{e r{eraJrJroB, uar,i4enuoe AJrfl cBepxrrr-
faHToB I{ KapJIrrKoB, He u}reer cyu{ecrBeHHr,Ix paaJruqlrft. tr4nregcrrBgocrb
troJloc CH ueuserc.fl oqeHr cLUrbHo rrp]{ nepexoAe or rrrrar.rroB K r{apJrtrHar{.
V rlrrauros arr[ rroJrocll [paxT[qecxr4 orcyrcrByror, a y HapJrrrnoB AoBoJIbHo
cI{JIr,Hr,r. 3ro, no-nra4lrr\,ro1\Iy, cBflSaHo c Me}Iee rIJrOTHr,Itr{pI t{ 6Oree [pora]Iteg-
HrrrMr{ arrfocr]epalflr B sBesAax-cBepxrrrraHTax IIo cpaBHeHrrrc c atruocsepauu
3Be3A-HapJrtrnoB.

_ B saxrroqeHr4e rrprrHomy 6raro4apuocrr T. M. Bapraur Ba [o],rorqb n o6pa-
6otre na6;rroAareJrbl-roro r\{arepuaJr a.

20 geua6pn lC6l r.
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AHAIEM14fl HAvIt CCCP

I{3BECTI4fl ITPbIMCIiOtrt ACTPOOI{314qECHOlT OECEPRATOPI{I{
Tou XXVIII, 1962 r.

HO JIIIT TIB CTBEH HbI [I AHA JIII 3 ATMO COEPIII C}IPI4YCA

I. 3KBI,{B A JI EHTII I,I E III I{PI{ H I,I JITI H I,IIZ

lI IIX OTOIITAECTBJIEHUE B OBJIACTII 3400-21800 A

A. A, BotlTtuYn

,[anr,r axluraJier{Trrr,re ilnpl{Hlr uoqru 500 nr.rntrrt u I{x oro}I{AecrIJJIeIrrIe B o6nactlt 3400-.
21800 A tro crrenTpaM, [oJryqeurrlrrvr Ha orrreJrbr.ro]r cnerrporparle Eatrennoro corrleqHoro
reJrecfiola Hpriuc-Hoft acrpo{lrauuecnoii o6cepratoplrlr (gi'rcuepdur 0,65 }'la'ta'r,).

A QUANTITATIVE ANALYSIS Ol'THE ATI\'IOSPIIERE Ol" SIRIUE' I, EQV-L-
VALENT WIDTHS AND TFIE IDENTIF]CATION OF SP]ICTIIAL LINES IN T}IE
REGION 3400-4800 A, by;t. A. Boyarclrult - Thc-equivalenL witlths of about 500 lines
and their identification in the regio"n 3400-4800 A -are given. The spectra (dispersion
0.65 A/rnm) werc obLaincd witlr lFc eclrclle specLrograph oI llrc sojar Lowcr Lclescope of
lhe Clj rncan AsLroplLysical Observat,ory.

B uoc.;re4uee Bper[rr rro.rIB[JIc.rI p.aA pa6or, B ]toroprrlx 6rrnz nocrpoeur,t
r\roAeJrrr arMoc{ep Hounperr{brx BBeBA t1-3]. Stlr pa6otbr noItaBaJII.r, qro roJlb-
ItO I{CCJIeAOBaHI{e upl{ [0IIOIqII I{OAeJIeI"{ MO}Ker AaTE, IIpaDI{JIbIIoe IIpeAcTaBJIe-
HI{e o $lranuecxlrx ycJIoBr{.Ex B arMocoepe BBeBA, o I'Ix xuMuqecKor{ cocraBe.
I4cuonr,aosaur{e tloAeJrefi oco6euuo Ba?r{Ho rrpu onpeAeJIeHIiIr{ coAep}fiarrrr.n
BOAOpOAa r{ reJrr{f AJr.r{ BBe3A rr{[a A u 6o,nee xoJroArlErx. flplrueneulre o6brqHLlx
MeTOAOB aHaJIr{3a [pr{ rrOMOrr{[ KpLlBOii pOCTa tr[OE(er Aarr, ts DTOM cryrlae co-
BeprrreHHo HeBepHbte peByJrbTaTbr, orrr4qarou{nec.E oT rrcTr{I.IHbIx l.ra }IecltoJrb-
HO rropflAnoB.

B ynaaauur,rx Bbrrtre pa6orax o6sr.rno p&ccyr{Tr,rB&JIocb cerreii:crBo x{oAeJleft

AJrfl r.recr{oJrbKo paBJruqHr,rx SHarreHuii ac[r[eHrlrBHofi TeNr[epaTypBI 11 ycltopeHl[fi
crrJrr,I Tfl}ItecTu. SareM nr,r6lrpanu T)/ nrofieJlb, ItoTopafl HauJryqurlrNr o6pasoM
yAoBJIerBOpflJra r.ra6JlroAeHr{fli\{. O4nano sAecb l,I\{eroTct{ ABa rlapaN,IeTpa (30-

$ex:ruruaa rea{rreparypa r{ ycnopeulre clrJrbl Trrxecrr{) , I{ 0ro o6crotITeJlbcrBo
rrpI4BoAr[T It roMy, rrro BLI6op N{ol(eJrlr 6y4er' }Ie BIT0JI}Ie o/IHOsHaqeH.

B cnyuae Clrpuyca ycxoperrr{e crrJrbr r.E}necrr,I ?rBBecr}ro rra ua6nro4enr.tir
ABr4)r{eHr{fl ero crryrrrrrna. SaAa.ra rrr6opa }roAeJlrr yrrporqaerc.rl, Ir olpeAeJrenlle
aS{exrlrnuoft ter,rueparypbr 6yAer 6o.nee yneperIrILIr{. C otoii rorr}tu speHlItI
pacqeT i\{oAeJreft ari\{oc$ep AJIfl BrrByaJlbHDIx ABoI:iHLIx sBeBA rrN{eeT 6orr,nOe
3I{aqeHr{e.

Heo6xoguuocrb AeraJrbHoro arraJrr{Ba arMoc$epbl Cnpnyca BbIBDTB&ercfI

erqe r{ Telr, rrro 4;ra Clrpuyca, KaK 6rt,lro noxagaHo Eoucanou [1r], Bo;uep-
creii}Iotr, Ctoyuon'r u Bu.nr,sucoirr [5], [o-BrrArrMol\ry, cyrqecrBylor aHoN{aJrr{u
B coAep)fiarrr4r{ Jrernrrx DJrer{euroB. Ilpra.urny DTI,rx aHor{anull antopr,r BI{Arrr
B ABoiicrBeHHocrr{ BBeBAbr. Hyxruo orx{ertr{rr,, uro reopilrl aBoJrIoIII4I{ ABoft-
Hr,rx 3Be3A erqe He pasBr{ra AocraToqHo xopomo. floatouy noflyqel'Iue I{aAe}r(-
HLrx AaIrI-rrIx o ABoi.iHr;rx BBeaAax, oco6eHuo o xl,rMrrqecHoM cocraBe rrx arNIoc-

{ep, n rlacrofrr{ee Bper\{.s Becr,r\ira aHTyaJI},Ho. HactoRrqaa pa6ota [ocBflIrle-
Ha nor[qecrBerrHorry aHaJIr{By arr,rocr[eprr Cupr.ryca. B nepeoft ee qacrr{ olrr-
car{ [rareprraJr Ha6Jrro[eHuit, Bo Bropofi 6yner upouBBe/IeH IIeraJIb].IbIii a]IaJII{3
arnoc$eprr c r{cflorrbBoBa]rrrer,r ueoAHopoAHoit MoAefiu.



Ha6nro4euun

B ,qera6pe 1959 r. 6nnlr nonyqeHbr rpr,r crenrporpaulmr Cupuyca Ha
aIneJIBHolr crren?porpadre Eauennoro coJrHeqrroro reJrecxorra Itprrrucnofi
acrpo$rrarauecxoft o6cepnaropuu (ECT) [6]. ,{auurre o crexrporpar{rrax co6-
paur,r B ra6n. 1.

Ta6rrqa t

Bpeua
aHcloSrI4!rII

IIIllpuna qe;ru
HA IIJIACTI'IHHE,

A
ITp rrrrr:u llrrre

Oqeus xopouafi npo-
spaqHocTr,

CnsoaL q[pychr

IIpr.rltcqarrrre. Cnex'r'p t necxo;rrxo repegepx(afl n pafiore 3800-
zr800A (cepegraua notocon), Eo r{Meer rropMaJrr,Hyro fl,lorEocrL Arrfi npaets
tro;Iocox lr ymtparlnoleronot o6nacrlr cfler{rpa. Cnenrpr,r 2 r 3 r,ruero.r xo-
pouylo rrJrorEocrb g.nr 6onsuroir qacrfi raysaeMoro cflexrpaJrbuor.o Arrafla-
Bor{a, 3a ucnrroqeHr4eM Aalrer{oro ymr:pa(tuonera.

9ut cnenrporpaMMbr oxnarr,rBaror crrer(rpaJrbr{vrc osJracrb 3400-4800 A
E r{Meror Ar{crepcr{rc 0,8 Alaa nprr l, : 4800 A lr 0,5 Llau nplul, : 3400 A.
flonyuenur,re crrexrpor.pauur,r 6r,rnra upoxann6poBaHbr rra cleHrporpaSe (cry-
leHqarblfi oc.rra6ure,nr,) n lranrepeHbr Ha perr4crpr{py}oqer{ ullKpo$oroMerpe
Monnn. 3HsrlsaileHT]Ibre mr{p}rHrJ JrrrHr{fi 6rrnu oupe4eJreHr,r rro perr{crporpaM-
MaM o6brsur,r\{ tryrer{. Pesyrtrarr,r co6panu s ra6r. 2. B uepnou cro.n6qe orofi
Ta6rtaqbl AaHa Arrr,rHa BoJr]Ibr Jrtrt:utrttrl Bo BTopoM - aJretreHT, I(oropoMy rrpr4-

HaAJrelr{r4T JrLrrlutft Ir Houep tryJrbTr,rrrJreTa, B TpeTI,eM-BeJrnsuua lg il10,,
rge W1 - CpeAl{flg SItBI{BaJIeI{THafl IxIIpI4I{a, B3tITa.fl flo BCeII TpeM Cne]t-
TpaM rI, Har(ouerl B qerBeproM 

- 
ql{cJro rreBaBllcrrl\,rbrx olpeAeJrenIafi ansr,tna-

neHTHoii rrr4prdrlll Jt\r]F,u]/r. Bcne4crorae Toro, qro rropflAnr{ alreJrbHoto crreKTpa
r{acTusl{o rlepexpr,rBaroTctr, A[rfl" Her(oTopblx Jrr{HIiIr;i 6r,rno soaN[oHtHo [oJIyq]4Tr,

W,
6onr,mee qr.lcJro lregaBr{cr.rMbrx olpeAeJreH[fi Berusr,rurr lg # .10u, qeM qr{c-

Jro cfler(TpoB, T. e. 6onnrue rpex.
W,

Ha r[lrr'. 'l n 2 upe4craBJreuo cpaBr{eHr{e BeJrr{rruH lg# 106, onpe4e,ren-

HLIX fro pasrr4cubrM crrenTpalr, cn,[omnaq Jrlr:r-ufr [poBeAeHa tro4 yfJroM 45o,
a rtrTpl,rxoBr,re Jrrrnrlu rrpoBeAeHr,r Ha paccro.EHr{rr or 6nccerrpucbr, coorBer-
crByroutrer{ ornJrouer{r,rrc va 15%. Jlerxo Br{Aerb, qro He cyu{ecrByer cr{creMa-
Tl{qecKrrx paam.rulrii lle}r{Ay aHBI,rBaJreHTHbrl\{rr rrrnpr,rHaMr{, oIIpe/IeJreHHbrMr4 uo
paSHLILI CIIeItTpaM. Paern.ue Me?r{Ay AByM.fl HeBaBr{cr{}{brMtr onpeAeJreHr,rflMlr
SnBr{BaJrerrTrrbrx ru{pr{rr, IIpeBr,rtrfaroru4e 15Y0, cpavnuteJrbHo peAr(r,r. 3ro uoa*
BoJrfler HaAe.flTr,cfl, rrro cpel(H.rrrr oIIIr.r6Ha cpe4Hefi Dr(BI4rBaJreHrHofi mupr4Hr,r

He 6yAer rrpeBrrlrrarb B% wtru 0,04 s BeJrr{qr4He fg} fO,.

Ha {lrr, 3 uporrane4er{o cpaBneHrre ar(Br4BaJre[rrHbrx rurapurr, olpeAeJreH-
HLIX Ha OCIIOBaHI{I,I CIIeHTpa 2, O annltnaJIeHTHbnrr4 IIrupI4Ha}.III, oIIpeIIeJIeHHbrMrr
uo tforonetpuqecnoMy arJracy ctrenrpoB Xr,r.rrnruepa trBvrr,,sruca 17), VIa *u-
t'yplr BIrAHo, qro cnyuafiutreorxJror,rerrr{flor6r,rccextpprcbr rrpl{MepHo raxoBbr,
Har( rr Ha rrpeAbrAyrqux AByx {r,trypax, Ho cyulecrByer crtcreMarr{qe-

W,
cxoe orJTr,rrrr.le: BeJlrrqurrr{ Ig -i 106, oupe4eJreHHrire rrB arJraca, Ea 0,31

I
2

29. XI
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6onrme, qelrHarrrr4. Xynrep [2] u fpor IB] raxxre orMeqaJllr, qro DnBr4BaJreHr-
Hbre rnfipl[Hbr Jrtr{HIrL{, oIIpeAeJrne}rbre IIo pelr{cTporpar{Ma}r $orouerpu.lecltoro
aTJraca, 3 aBr,rlrelrbr, Ir o cp aBHeHrrIo c ApyII{MI,I Olp eAeJr eHW trMrl.

rilx Beruquu Igf '106 c Berrrqlr-
w,

nalru lg--1 '(06, ony6nr{HoBaHHr,rr\{lr Bonrepcrefir-roM, Croyn u Bu,ntsucou

[5]. Buguo,.qro xorfl paa6poc rorren u ne6onr,mofi, r'ro cyulecrByer ctrrcreMa.

TnqecHoe paaruqlre, Itoropoe Meu.flercfl B BaBllcrrl\[ocrlr or BeruquHbr lg 
^a 

.100.

Oromqecr:r:renrae .:rrarlnfi

flonyuenuue crer{rporpalrr,rbr r{x{eror 6orr,myro Ar{clepcr{ro (* 0,7 Alnar,l
r4 paBpertreuue. rIro6u rle Blrocr{Tr, ouur6on, M6r rrpoBoArrJIr{ oro}r{AecrBrreHr{e
ttttnvfi. HeBaBrICr{Mo, }re ocHoBbIBaJrrrcb ua Haxofi-nu6o pa6ore rro oro]KAecrBJIe-
nuro .rrr,rllnfi B BBeBAHbrx cnexTpax.

fIo perucrporpaMMe Mr,I rdr\{eer{ Boax,roxrr{ocrb orrpeAeJrlrrb AJIIIT{y BoJIHLT

lunnft c roqHocrbro + 0,15 A. Dra roqHocrr, orpaHr{qrBaercfi rJraBubru o6pa-
Bot\{ utl{prrHor,l nlrnr,rlr. tr{s ntopol,i qacru ra6iuqrt MyJrbrr.IrrJreron Myp [91
6r,rma nr,ruraqanbr BCe JrtrrHr{tr{, AJrr{HDr BoJrH Itoropblx rrorraAaror B DTor IlHTepBaJI
AI : 0,3 A, HpoMe rar(lrx Jrr{}rr{ii:, noroprre BaBeAoMo He Moryr ua6rro4atrca
n armoc$epe Clrpuyca, HarrprrMep O II, N II lr 4p. Sareu Bce BbrtrrrcaHr'rbre
Jrr4HIrLr 6r,rrur crpynnrrpoBaHbr no r{yJrbrr{[JreraM. ,[na nax4oro r\{yJlbTrrrrJre-
Ta tr{JILI, rAe BoB}ro}r{Ho, rpyrrrrbr N{yJrr,Tr{rrJreros 6nrr[ [ocrpoe]rbr ]tplrBbre
pocTa.

flplr uocrpoeHr{r{ 6bIJrlr rdcrroJrr,BoBaHr,r na6oparopHr,re cr{Jrr,I ocqrrJlJrflTopoB.
B cnyuae paaperrreHur,rx ilepexol{oB r{crroJrr,BoBaJrr'rcb ranx{e reoperrlqecnue
orHocrrreJrbl{bre rrHTegcr4Bgocrrr nr.rnnfi B rlyJrbrr{rrJrere [10]. Ecnr .rlrulra pac-
rroJraraJracb Ha I(pr4Boft pocra xopo[ro, To oro]r{AecrBJreHrle cqr4Ta;rocb rrpa-
Br4Jr6Hr,IM. Bbrro sHnoJrHelro lrecnorrrrr(o upu6nurxerurfi. Cuepna 6rrru oto6-
palrbl Jrrl]rr.rr{, oro?r{AecrBJreHr{e Horoprlx Hau6oree rraAemuo. 3areu, ucrroJlr,-
Byfl DTrr Jrtr{Hr4r{, 6rr.ro uporaaBeAel-ro oro}r{AecrBJreHrre MeHee HaAe}fir{r,rx lrlrulrr,i
I4 T. A. flplr orox4ecrBJreurrr.r rfluuil, coorBercrBylotrIr{x nRaApynoJlr,Hbrr\{ rre-
pexoAalr, I4cnoJrr,soBaJrr.rcb TaItEre r[]rTeHcIrBHocTr{, AaHHDIe n ra6ruqax Myp,
I(oueuno, ranoll npnreplrfi He orreHb HaAe)fier{.

Peay.irr,rarr,r orolnAecrBJreunii 4aurr B croJl6rle 2 ta6rr. 2. SuaH Borlpoca
oBHaqaer HeyBepeHuoe orolr{AecrBJreur{e, Sneueu:r, Jrttntttr ltoroporo 6rengu-
pyercr c Jrr,rHr{flMr{ ocHoB}roro, BBflT B lrpyrJrbre cno6Hi,t. t(an nonaaaJro cpaB-
IreHrte c orolr{AecrBJreHrrflr\{u nlrnuf,r B cnertrpax A-eoea4, rrpoI4BBeAel.rFroe oro}n-
AecTBJreHr,re xopomo corJracyerc.fl c AaHHbrMr{ ApyIrIx aBTopoB, xor.E cyrqe-
CTByIOT OTAeJrbI.rbIe IIeCOBnaAeHI4.rr.

rIo ononsanr{rr oro}r{AecrBJreHr{.fl 6r,rnu uocrpoer-rbl ItpI{BEIe pocra AJrfl or-
AeJIEIIbIx AJIeI{eI{TOB C I,ICIIOJII;aOBaHI{eII aBeBAHLIX CI'IJI OCqIIJIJIATOpOB t11].
Srlr cno4ur,re AJrrr orAeJrbrroro DJreN{eHTa RpI,rBEle pocra npeAcraBJrerlr,r ua t[nr.
5-8. IIoarr{Nrnpr{Bblnfpocra6r,r.iranafi4euaryp6ynenrHaflcltopocrb. Belraqu-
Ha ryp6y"neurr.ror,i cnopocrrr B rrlleAeJlax orun6on orrpeAeJrer{}Iit oHaaa,nacr,
panuofi 3 natlcen AJrrr BCex aJrex{er.rroB 14 rre BaBrrcflrqeir or rrore}rqrraJla uoa6yxt-
Aeurafl yponr.rer,l. rlplr uocrpoeH[rr cBoAHbIx ]rpr{Bblx pocra rrpor{cxoAl{Jra Ao-
IIOJIHI'ITOJILHafI IIpOBepHa IpaBI{JIITIIOCTII OTO}I{AOCTBJIeIII4fl nldJi.nfr.,

B aan.nro.reurre Brrpa)fiaro rrcxpeuHroro 6.;rarolapnocrL r{JreH-I{opp. AH CCCP
A. E. CenepHon{y, H. B. Crcrueuno u C. tr4. fouacrcxy Ba rrox{orlb nprl ilo-
Jlyrrer'rr,rr,I cnenrporparirlr Clrplryca na BCT, a raxlr{e f. FI. Illapanosofi aa
orreub 6o.rruyro [or\lorqb rrprt rIBN{epeHI{rI clexTporparml. Braro4apeu ran}r{e
Aoltropy Bonnecrciiny, coo6rquemex{)r Aarlnrre o Clrpral,ce Ao Irx oilyfirr-
HOBAIII4f .
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lTa6nnga 2

eirclrerrr rr lrorlop
TlYJI b'IIIIIJICTA

Fe II 16

FeI 81

Cr II 3

CrIIS
FcI 8t
CrII3

Fe II 91

I'In II t
IreI 6

FeI6
NIn II 3

FeI6
TiII 6

NiI 20, CoII 2

Ti II 99, V 1T 1.47

NiI19
Cr II 60

r\,In II 3

TiII6,VII6
Fc II 114, Fe II 1r

NiII 4
IreI 6

Ite II {14
NiII 4

Cr II 135

NiI20
lfn II 3

ItcI6
f i rI 6

tr{n II 3

NiI6
Ie II 1r

NIn II 3

l,'e I 6

It'i II 6

NiI18
Ite II 111r

Ire Ii 1.6

7r II 1.

V II 1216, tr{n II 3

NiI6
(lo II 2

({} rI 157)

\/ IT 6
'l'i II 88

Ito II 16 (ttc 1500)
(Iirr I1 9) (Ti II88)

,\i I 18

Cr II 2

NiIlT,NiIII
l{i I 19

VII 6

NiI5
Ti II 98

FeI 24
NiI {B
Fe I 326
Ti II 98
Ire I 326
Fe I 326

VII 5

Fe I 326
VII 5

Fel 24
Ite II tt3
Fe I 21t

Ni 136 (Cr II 76)

Fe I 24, 326
NiI5

Sc II 3 (Zr Il 1)
Ti II 15

NiII 4

Ti Il lt7, Cr I tt

FeI23
V II 9, lte | 291t

Cr II 13

Fe I 611

r\l II 7 'l'i II 15

V II4
Y TI4

\/ II 1r (Cr I zr)

Ti II 15

NiI18
YVII 9

Y Vrr 9 (Nir 3)
Clr II 13

Ire I 294, Cr I 1r9

lte I 291t

ir'c I 2ll
Ni I18 (tte lI 17ll)

SJetrelrr I,r HoMep
t\I yiI h'r tr II JIeT a

YVII 9

Cr II 13

Fe II 112
' FeI28

Ni r 35 (V rr 158)
Co II 1 (Fe ll 1,44,

o
-t

r+ lG
b0

O
Y

dl

bn

I
\
L

L

341 6, 02
34L7 ,84
3421,20
3422,74
3427,12
34,33,trj
3436,11
3438,98
'J41t0,61.

3440, 99

3441,98
3443,85
3444,31
311116,30

111156, 20
3/+"o8,47

3460,03
34ii0, 31

31161 ,50
3464,50
3465,62
llz+65, 86

3468, 68

347 7 ,35
3472,07
;ttl I Z, DJ

?'47 4,:12'
3475,45
j1r77 ,18
ll482, 90

3483,77
lllr88,0
ll1r88, 63
.lllr90, 58

31191 ,05
3492,96
3493,1t7
iY-t94,(,7

32196, I B

3./107, 6

3l-r00,85
.3ir01 ,73
3503, 4,

il'o]lr,43
il50/r, 89

l3l-r07,39
.3509,I
351 0, 31r

0, 87

0, 75

1,38
1,51
0, 85

L,41r

0,86
1,04
I ,06
0, 90
1,40
0 ,80
r,1.5
1,2!
1,00
0,90
0, 92

L,26
r,44
0, 60

0, 80
0,91
t, t0
0, 91

0, 70

0,67
1 ,50
0, 85

1 ,03
| 'r,l

0, 63

0,3ti
I,2l
0, 70

1 ,08
1 ,06
i ,03
0, 89
0, 70
I .)l

0, 73

0, 98

0, (i7

0,51t
L,17
0,51t
0,5/l
0, 7tl

35i I , 81r

3513,80
3515,05
31117, 30

3519, 76

3520,25
3ro21 ,26
3521r,51t

3533,20
3535 ,41
3541 ,08
3542, 08

35115,19

3554,s2
3556, B0

3558, 52

3561r, 51r

3565, 38

3566,37
3570, t0
3577,87
3572,5
3573 ,7 /t

3576,7ii
3578,69
3581 ,20
3"t81r,5

3585,32
:l58ti , t I
3586,92
1i589,71r

3592, 0t
3593, 32

3596, 05

11597,71

3600, 74,

3{i0i ,93
3603,8
3605 ,1r

3(i(xi, tiS

3(i08 , ii6
ltiit0, z+

:rl(il i ,09
'J61?t,'211

3ili 4, li i
3t\:ltJ,77
361{),39
3t)21,2

0, Bg

7,3/t
1 ,09
0, 82
0, 38

0, 8/1

0, 59

[,2/t
0, 73

0,97
0, 66

0, 91

1,10
0,87
1,24
0, 87

0, 73

[,14
1,15
t ,90
0, 67

0, 76

0, 95

I ,11
0, 95

L,25
0,67
1,4,7

0, (i6

1,()u
0, ti2
(), 89

0, {)9
0,81r

0,65
0, 79

0, (i6

t,34
1,()6
0,74
1 ,10
0,7(i
0, 5(i

1 ,01
\t,77
I ,t)7
l,()j
1,17

2

2

2

I
L

L

I
L

I
L

1.

L

L

2

I
2

2

2

2

L

L

1.

2

I
2

2

2

2

2

2

2

2

2

2

2

2
2
2

2

2

2

2

2

2

2

2

2

L

L

L

1,

L

1
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'I' a6rrnq a 2 (lpogortrnenltc)

S,trelreut I rlol{ep
TIYJI bTII TI J]CTA

Fe I 295

Fe I 180

Ti II 52, De ll 14/t

Ct tl t2 (re I 23)

.* l.<

b0

<1,
bo

S.relreRr rr EoMeI)
}IY JI bTI,III JIET A

3ti22, 0n

3623,19
3621t,83
3631 ,49
JUJO, 1J

'.1634,0lt

361i1 ,33
3643,22
3641+,4'l

JlJ4l ,4O

3647 ,84
3649,40
365,J, 37

3[il-r1 , (i8

3658,19
3659, 77

36$2,24
3664, 6

3669,5
3677, (i9

J679,91
3682,23
3682r, 1 I

3(ib5, '1:l

368,{i,1r,)

3(ititi, {i7

3687 ,1r i

3689,37
l|691r, 0i)

3700, 31r

37t)t ,09
3705,57
3706,03
3707,90
3709,25
37{0,3t1
37 12,97
3711r,77

3715,19
37 19 ,t)lt
3730, ll9
3732,7 6

,1tJJ,J-
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,,pr"yrb'irrr" ,lr.rrrr.rr-r B III ?,4497 ,5811 )u [\g'1 ,119, o6uapyxteurrr,rx D. Au4epxttJlJr l] sBeBAax

o I21.'Teopcu.ruccnrr 
rroAcrrrlTarrlr Ro3r{o}r(rrr,rc l,lrlTelrcllr;rrocu'r rltlrltfi B III r clcftTpax 3lre3A O.

ll ilDrrtlo.nUrmoillllrt qTo uTllolll('lltlo coAopiHallllll 6oIa tt BoAo11o1a B 3IJO;lAaX o ruttoc 2tte,

i,,,i',iJ,', Crlii'," it'zi, itzr. lJ', crrr-r rrrriririi 11o.rt;tttta 6rttt n.,pir1na 5 't0-4 A'

lia.rec,rreniroc conocranJrcrrr.rc ycrpel(rlourlr,rx (crtttretttuccurx) [J.] xoury-p-ol^.nrnir'Iii
l" zr086'lte Il- u )"L 4641 - 32, N tll"71.irr BBeBA I Sgc, 2u Ccp, I Per, 68 Cyg, Hl) 206267,
?" ori A u t.lD 1.93322 c a6coJIrotllr,rr,rr,r BCJrr,lrrrlHarrrl )rIIx 3DC3I y0e[Ilrer],IIO TIOATBep]nAaeT

:]l3ltCIrMOcTL, o6llapynrelinyro A. (l.ncrre6altou [19], a TaIt1He iloI{aBIJIlaeT cyx\ccTl}oBaIlIIe

llolrpcprrrrlrroro ,apo*o4, od.rrraro a6cop6qtrorruux ineaA O (OA) H 3BeilAaM 0 c ollrccueli
OI).

A STUDY OF- SOI,IE EX'IISSJON LINES IN TIIE SPECTRA OF Of STAITS' bY

ll. N. l{utnaigorotlskaya.- Specl,rograms of -9,.Sgc, F^!S",.and,l' Ccp-wiLh d.ispcrsion
z:i,tl-ri "i ii] froi,o b"ee1 obiained"cluririg t9l1B a'-rrcl tOfC. ,^. sLudy of tlLe conlinuurn in
Llrc soec1ral reEiorr 12" 4592-4ilitl leads to thc conclusion on the prcsencc of tho 1,4504
,,,i,f 

'l,,lZij,, 
"',,ii*ioi, ii,,"r irr l,lro spocI rrr m ul I Sgu lS, l)l arrd oxcluiles lltc lirc^sotrce oI tlrc

It lll lirLcs tv 4117.58 artd ),4487"4b, rlt,toclurl l,y urrrl('r'lri[[ irr o Lype sLars I2].
pr.sllif" B III Iile iirtensiiies in specLra oI O st,ars have boen coinputed t,hcoreLically.

,\rr,,n,i.rE tliat L[c borium 1,o hvclrogen abundatrce r:aLio Ior O sl,ars is Lh.e same as l'hal for
ii,,'-iiii'.itil, if^ ,or tl,.so line,s shriuld be oI the order of 5 '10-4 A. A qualilaLive compa-

risgrr oI ,,rorog",1 (syntlLclic) [7] liuo pro.filt's oI ?" 4686 IIe II and ]"]'' 4641-31r N III for
{} Sur, L rt,rn.'F Por). ti8 CvE.'liU'Zt,Uzu?, }, Oli A nrrrl lll) lC3;}22witlr Llro aLrsolul.c magni-
i,,,f?r'"o,,.tl,.ir"ti; .ortir'' llrc rlcpt'nrloncc rlclt'ctorl by A. SloLLcbulr^l tCl. IL also shows
l,lrat, Lhero is a conLinuous Lrausition honr puroly absorption O slars (OA) to O sl,ars wil'h
enr issiorr (OI).

$ 1. O JTIIHI'ItIX B III B cre(rpax sBeBA O

ItaK nsBecrHo, 6op fluJrrrercrr Hooxnrrrccltl,I peAItlINI DJreNICrIToNr. I1o4o6uo

I0iirepuro, Jlrrrtlrc lr SepItJIJIuIO, o]I 6r,rctpo rtIJIlopaeT tIpII TepuO.rIAepHbIX

pcartql{flx, IIpol,Ioxol(flIlg,Ix 1l HeAllax 3BeBA. lloatOrty o6naPyineru'Ie JII'IIII{fi

6opa u CleI{Tpax Colrrqa I,I 3BC3/{ I,l\{CeT 6olr,tuOe sHarleHue I(JIfl perIIel{I{tl Botl-

ltooa o Rrryrperrrreii qtrpxyJrrrqr.rr{ r{ rtep0rIeI[L{BaIII{II sIreBlIlIol'o BerqecrBa.

O;lttarto ,[u]IlItI 6opa 4o cI,Ix tlop He oro]fi/IecrBJIeI{Tr B 3BeBI(dLIx cfieltrpax.
B peaynlrare na6oparoltrrux llccJreiloDarrl{ii erqc IIe 6tr:ro nair[cHo III{ o/{Hoit

,rrninnri B I, B II r,rnlr lJ III c He6orILmrN{ rrorerlrg'ranorl Bo35y}-HAeuurr tI c

ItJrrrrroii norrrrbr 6o,usure 3000 A I1]. B creltrpe Contrqa JrI{HlIr{ ll I rermar s
o6Jrncrn, Aocrytrlroii AJrfl rra6JrroAenuli c purncr r,r clyrIII{ItoB' rI r{ByqelrHe ee

c AocraroqHr,rn{ paBpemeIII,IeII x:toIJIO 5r,r uOTltrepAuTb IIaJIIIql{e JII{HI'Ifi 6opa-

LJO



rlro rtacaercfl [oro(. coc4lruen.lIl,-i 6opa (uo;rrocrr Bo, BH) , ro oulr, cor,[acrroX. Ilo6rioHy 121 n III. Myp [31, o6napyE{I,rBarorcrr B crrenrl]ax oo,rrHcqnr,rx
rrflTerr, a orAeJrblrrre Jr[r{r,rrr rroJrocLr BO, cor.nacrro /{. Ienlrc.v llt), na6.ruo4aror_
c.fl B crcrrrplx rRor4 (1t fl craca gfr[2).

^_ 
3. Au4epxj'rJrJJ 

!!.1_ 1qern1,rrrrs,,ra nour,rrrry o6ntrpy,{ir{rb rr BBeBl(ax rrrrrir
OT,ntlrr,tn Il lll: X4497,58 .tt X1L1+87 .lt(j; uoropl,rc Aarorc.fl u.a6nlrq,rJ'LU. Uyp
(19215 r.). O4rrano r{ero/I o6napyuicru,ur nuuriir B III u rl3yaraei\rr,rx D. ArrAqr'_
XI4JIJI SllCBAaX IItlIIIIIlX ClICItTpilJIh.ttl,tx ItiIaCCOl] CBfISUII C 1l.s/IOrI lreOll)e/.ICJrerr-
I]OCTer'i, TaIi ]tillt BoBTIO]IiIJoCllL BbItrRJrelIn;r ;r}Irttrrl IJ IIItro luuororr Brlt]rrcrrr
oT IIpOBeAerrlrfl lrerpcpbiBHoro clcr{rjla B Torr yrrilcrrie Ajrrrrl Bojrir, lrile crr,I
JIIrrIr{r{ Ira x ol(frTofl .

34ccr nco6xoTlltrto orrlerrlrlr, .rro 3. An4cpxr,r;n.n noo6rqc lrpoRo/(r,rr r{errpe-
pl,tu.t1t_ttt clrcltrp IIccI{oJrbIto Br,1[rc e1'o r,rcrrrrnroro uo.,rotricrrrri. 3ro o.rre;lycr
ile [6] l{ IIB cpaB.IIeIII{fl EItBuBilJreHrrrl,rx rrr,rpr,rrr Herroropr,rx a6cop6qlronni,,rx
rltnnr:iAJlrrBBeBA l, Or:iA,S1\,Ion,gSgeufuCep,Bgrrrr,riue [6] rr'[7]. Dxurr_
BaJrcrrrHrne lllr,rllr,rr{Lt a6cop6qrronur,rx .nr.rnur,l y 3. Arr4epxrrJr.rr SasbrrrrprrrJ 11o
cllaBIIeIILlrc C /(p),rr,rrrrr aBropanrr,r.

Itpcllrc roro, rr DTo caMoe rJrilBI{oc, B r,rByrraelirolr D. AIt4epxr.r,rrJr cucltrpa.rl6-
lron{- yqacrne ?'J'"4460-45^60. pnn u16nro4yc-.rert (II. cuunrt u o. crpyne n
!!40 r [81, Mannnrro n 3u6rc n 1951]-1g56 r.r.'[9], p. Ityrrarlropolinno ,
1958-1959 rr.. [7]) onreqaror rrarrr.rqlrc Ariyx Drrnccrrorrr{rrrx ,rr.rrrr1 1,4504 u
?',4485 B or0rrllc 9 Sge, rroroprirrrl ona upenc6pcracr, [l]r{rrr{rrafl r.rx Ba orHo-
CI{T0JIITI{O JIHTOIICI'IBIIbIe yqaCTIiI,I IICT}IIIIIOI'o Ilenpepr;llr{Ofo ClertTpa, CnO5Og-
rlble or .nr'trrni,i rrollloI]IerII,Ia. llpouo;1n rrerrpepr;rBrrr;rii clerirp [o Drr6{ Eyr,rc-
CI{OIIHLII{ JIIITII{frrr, 3. Arr4epXl,lJr"rI JrOJryaraeT rro;Hl[;z Hr.IMlr rllrpO11yro nerny6o-
nyro a6cop6quo_I]I1yJo lrorlocy, rlel(oropr{e Aerarrrr noropoii npi.runclrnaer r{a-
rl{tllllo "uI'rntrli B lII. SrrucclIoIIrILIc TIITHI{II X45t)4 y },4485, r,o-i,rr7pr*lonry, lra6-
JrIoAaIorctI IIc Ro Ilcex SIle3Aax 0, tax rtal( I{B r,rayqcHHr,rx HitNrrr Bocb}r}I Br}e3il
Of t7] oIII{ xoporuo BarIerIIbI rorrsrto B crrerrrpe g Sge. Oroix4ecrur,rrb r.rx itocI{X nop rre yAaJrocb,

,("u,a 6o.uee yBepelrrroro npoBeAerrr.rfl rrenpeprrrBrroro cnerirpa B ToM yqacr-
He, rAe ua6.Ilro,Iiarorc.fl onrr.rccr.ron]:rr,Tc Jrr{rrr,rr.r )"4504n?u44BS or 

"4" 
g. Au4e!xr,u.,r

rroAospeBaer [aJruqr,le rurrr,rfi B I]1, 6r,l,na uL,Ino,nrrerra cJreAyroqafl rrpor{eAypa
o6pa6orrur cne^rporpannr^9- Sge (o8f ), l, cep (o6I) n I per (bzO. uoiy.i"""ir.
ua nurnporirororrerpe (c 25-rtparul,rir ]ueJrfltrcnuerr) l]cri,rcrporpuornrr 6,,r.r,
rrepeBeAerrrrr n Ig I76ee crJralr{rrBilrrr.ra r[,rynryaqr,nyr, o6yc.,roirrrorrrror* Beprrr.r-
crocrllo (toron,lracruirori. 3arelr r,ra IrecHoJrr,nllx rartr.rx aanuceii 6r,t"rra uoc,rpoe-
rla ycpeArrcunaa (cr,rnrerr.ruecnal) c ycpcAlrcHr,relr sepcB L a.t.u, (-lA). Tarto;t
MeTO/I yCpeAIICIIIITI NILI AJITI IipaTIiOCTI'I I{3J]O}I{eIIUfl }Ia3LII]aelr (rrroTJra}IAcnlrrr),
TaK I{alt u-o4tl6Itr,rrt llerol( 6rl;r npurrcnerr acrporrorraurr Sqr.ru6yprc6oi,i o6ccp-
Baropr,rr,r [10]. 3ro'r r{ero/{ o6pa6orrtr,r xoporrr AJrrr Br,rrrlrrerrrr.i'r*or c.,ra6r,ri,
Tan I4 rIl'lpOr{Irx 3t{r{ccr{oFr}Irix u a6cop6ultollrrr,rx nrtnrrrl Ir Allvrl,rx c,ua6r,rx 710-ra;reir cllclirpa. .[,ln 6olec yI]eperIIIoI'o nlroBCAcrrr{fl rrelpepr,rBrroro c11errrpl,
6r,rr nant' rlllrepBarr ?')'"4592-4354. Taxne crrrrrcrr.rqecnlre B&rrrror{ rocrpoeH6r
4na rtaniloi.ir r,r3 r,r3.yqaeNrbrx aBeBiI orAeJrrrrro 4ru 1g5B u 1959 rr. (cuenrpor.parr-
M6r_3nC3A 9 Sge, L,Ccp n f Pcr rrol^1r-1eHLr rra cfler{rpor-parfe, yc.rarronJrerrrro}1
na 50" perp"ireHrope, c Alrcuepcueit 23 Alauu, t 1958 i,r t-gsg ,:".) r{ rprrBoi,lcrrlr
rja $rnr.' 1-. I xpyrrr,rx cno6ttax yltaaalro arr.rcrro orAe.rr6r{brx aanlccii. Bse:;1r;r9 S_g_e u l, Cep o6rque c rsyrreurrr,rrrlr 3. Arr4epxurr [5].

tr4a $rrr. 1 rr,r4no, qro alrr{ccrronubre rrr,rHr.rr,r },4s04v}"448s xoporuo na6nro-
[arorcrr B crrerrrpeISge rtan n 1958 r., rar( u n 1g5g r. IJpene6porarb r,rrrr{ rprr
upoBeA0r-rlrlr lreilpepDIRIloto cleHTpa lreJrr,3fi .

^ P.ll*gl, cnytlns HI,IIIalt He noArBepxrAacrcrr rrarrr{qr{e nlrrrlri,i B iII },1111g7,58
ux4487,1t6-B cnenrpax Bcex aree4: g Sge,Ipcr u r,cep, rra errrx N,recrax
na6nro4arorcs o6r,r.rnbre _rpryxryaqur;r HerrpeprrBHoro cler(rpa. A, Au4epxlrnr
IrB AByx Baplrarlrolr (lu6o lplrue yqacrl{I{ },"tt504 n t'4485 -t aro 0rrr{ccr,ror.rr.rbre
JrtrrHttvr.l nr,.r6o cto rrr{Ter.rcr4BHble yqacrHl{ HerrpepDrBHoro cllelrpa) nr;r6upaer

.LJO
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Irropoii Bapr,raIIT, llynoBoACTtsyflcr, TerI, qro ilNrr.Iccr{oHHr{e Jrr,IHlIfi X4504 n
L4485 ne ua6.rrmgarorcfl B BBeBltax \Vli r,r AJrr,rHbr BoJrH lrx Ire orolKIIeorBrreHbr.
flocne4uurl_ AoBoll-HeJrbBtr nllniJrrilrr, cocrorrreJrbr{rJr\r, Tar{ Har{ rrpra rlByqeur,rr,r
cneltrpa 9 Sge [11] ns 1247;rururrl 333 nurrur,r rariirie rror(a rre oro]r{irlecrnJrenbr.
FIaurI't rarrllr{e orpcAeJrerrno roBoprrT B noJrr,By nepBor.o Bapr,rar.ITa. I4cuo.nr,-
syfr yr{e cr,rrrrertrrr0cnr,re srrrrlrcrr lrrrrepRaJra }'"?'"4592-4354 n cuen'rpax 9 Sge,
I\{LI olrjleAeJIL(JILI DIIBI,InaJrcrrrrrLre mlrpplHrrr aNrrrccr{orrrrr,rx rirulrii ),"4504 w }"4485
(crr. ra6nnqy).

0,22
0,31

f[aunr,te n ra6nuqc 4la 1955 r,r 1956 rr. Baflrr,r ue pa6o'r,r Mannuno u 3u6-
.rre [9].Itan ur,r,I1rro, W7, ourx ;rnrrr.rii raHoro ]rre ilopflAna, qro rlr rro Aarrrrrilr{
ruBTOpa.

Mrr nogcur,rraJrr,r BoB[lomrrh,e rrJrrerrc].rBuocrrr .nr,rur,rii B III u crrer1rpax
SIleBl( Tl,lna O rra ocnoBaIII,Iu npeAnoJro}I{eHr,rfl. aITo orHouelrlro ooAeplrtalll{tr
6opa n coAelllr(arrrrrc uoAopo/1a u arlrocr[epax p.aHrrr{x BRetsA rar{oe }xe, naH B
aruocrlepe Co.nuqa. Cornacrro Ftarrepouy 1121 , ,rucno arorroB Sopa panuo24
rrpl,r ycJroBI,rH, qro aJrrcJro arorrorl Ro/IopoAa 2,5,10t0. B aruoc{epax ropflqrrx
ulteBA rrorlroc tIr,ICilo aronroB Roltopo/Ia n cro.'r6qe c e/Il,r.rrlrrrHbrxl ccqelrl{e}{ co-
cralrrrfler - 3,5 . 10" [t:]1. Tor,qa rrorrHoe qr.rcro &ror\roB 6opa r tanoii arn{oc-
rlepc 4orxuo 6r,rrr, rroprr/llia 3,4.1013. Ifpuulnran Arrfl BBeBA crrcrirparrLHoro
I{raccil O7 rerrueparypy arlrocclepr,r panuoii 1r0 000" r,r Ba1aDarrcb D.rrerrrpor{-
IIIrrr fiaBJlerrr,renr lg P" : 2,00 [11r], naxo[r,rN{, nper[Bapr,rrerrrrTro oqeHr{B cre-
rrerrrr r,rorrr,r3aqun B il'L (5,2.10-u), rroJrrroe qr.rcJro aror\{oB B ]lI s e[r{HrlqrroM
cro.u6qc aruocrpepr,r O-anea4rr. Ouo panuo - 1,7.10e. Saterr, r,rcuo.uleya r[op-
l.ryry Bo.rr,urTarra, rraxoir[rr[,r rrrrc,{a aro]\{on B lII na noa6ym4cnnbrx yponHrrx
42D v 42F0, c noropr,rx RoaHr,{r{aror rrrrrrr{r.r X4487 ,46 .s X44g7 ,58. Onu cbotnet-
crBeIJIlo paBIILI 7,4.106 lr 1,9.106. Bce nco6xoAlli\rr,re /lalrHr,rc npl{ Dr}rx rro/{oate-
Tax (uotcnql,ralt,I nos6ytrt4eur,ri,r, cllrlrrJ rro cocrorrrrr,rrrrr, crarrrcrtrqecxr{e
Ilcca IrI r. 4.) naarr,r lra [15] u [16]. ,[a.nee no $opuy,.re, cBflBbrBarorqeli anun-
lla.[elrrHlJe rx],IpuIILI rr.trnli I{ rII{cJIo arotloB l(JTrI cJryarafl orrr?Iarecltl{ Torr}toro
IrorJrolqarcIqclro cJIofl, 6r,tnn oqeneribr Dr{BLrBaJre}rr}Ir,Ic unlpl,Irrr{ nuril,rrt }u4497 ,58y 1,,4487,46 B arrrcrperrax. llpn ci\crraurrbrx Brirrre rpeArrorrorxenlrflx (nona-
rafl ral{Ere,.mo I .: 0,890 grn X4487,46v | : 7,346 g.Iln),4497,58 [5]) no.ny-
rI€Ho, q16 W^ - 5'10-4 A.

Jlerrto nrrAerE,, arro AaE{e rrpr,r Alrcnepcr{r{ rroprrAna 5-10 Al .tt"u, ue-za aep-
flr,rcrocrr[ rforouracrtrnon (paenrep 3epHa ^- 0,03 ,lz,u) rlnyHryaqur.r B r{rrrerr-
CI,IBIIOCTII HENPEPT,I]]IIOTO CilEHTPA TiIi{OBI,1, tITO ((DI{BI,IBAJICIITII],ICD IXI{PIIHbI I{X
6ylyt ropflArra 0,003-0,006 A, r. e., rpr{r{epHo Ha rroprrAon 6onr,rue oxru-
AaeuI,tx DnBI4BaJIeHTHLIx urlrill,rrr .nnunri B III nplr rrpr[Hrrroli rrarrr{ coAep-
ffiaIrI,rI,I 6opa. CneTloRaroirE,rro, ilrrrr yBepeHrroro BrirrBJrerrurr .rrltnuit 6opa c
4r.rcuepcr,reii 5-10 Alata, rra^o, qro6r,r orlrocr.rrerrbHoe coAepffialrue 6opa
n aruocrlepax BBeBA O 6r,r.uo ua 7,5-2 flopflI{na 6orr,rue, qeM B trruoccpepe
Co.rruqa.

He.nran rroJrlrocrr,Lo tr{cI{JIIorlLrrb uoBrIo}KIrocrL Toro, aITo B rraccr{BH6rx
SBeSAaX CoA0p)rtarrlrl0 6Opa iirOrxC'r' or{a3arbcfl BI,IIIIe flp]IrrflToro r'ral{I{. B .racr-
Jrocrr4, orlroclrrcJrbrroc coAepxtaur,re 6opa B HocMuqecr{r,Ix Jryqax 6o.lrbrue, ueM
[pr,rIII{NraJrocb pal{ee, r,I r]brrrre, qctr B anea4ax [17].

450lt
4485

0,25
0,27

0,15 (5)

0,11 (5)
0,31 (3)

0,17 (3)
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$ 2. O cBrIBr,r Iie?Ii/ry IrIrr€IrcIIBIIoc'rtro EliI'IccI'IoIIrIbIx
)."X 4641-34 r.r cllerl,Irlocrhro anea;1 O

rrlrrnru'i N III

, Sge tl=-0,05

n Cep /,1= ' 0,40

E Per 17. - 0,02

68 Cy$ 1r7 = -,fBZ

HD 200207 /t/.-1,46

:a:/L---4.*,-A/-

4,50789/0
it {b.</-47

;f,

flpu r,rey.1g11r,rr{ BReBtrI rr,rrra O c Rb]corori rr yMeperrllor,i 4ltcnepclrei'i o6ua-
pylrrrrBacl,cfl, rtro cNtrrccilfl B Jt 141lllflx N lll I].4041-34 itfl6,!ro/tacl'ca n paH-

rr.rtrec1l scerAa [18, 19], paBJll,tqaflcb, oAHaHo, [o c]Joeii uIITeHcrIBIIocrII,

,1, 46Brd .

he[ ,

J 4btt - i4
NI

A
t\i\-^^rl/--'a/

lr2

40

/t/

/r"

l0

1z

l0 11#r*.-&qryl--- HD tgJJZZ y'/=- 4,!/

,L

0 ['/Y/

(Dyr.2. Crrureru.rectr'ro rtorrr]pri rr.rnrrii l, 46BG LIe LI r lJu 4,6zrt-34 N III
4nn 9 Sge, l, Cep, I Por', [iB Cyg, I:tt) 2062$7 , )" Ori A rr lIl) 193322 (1958 t'.)

Ilo-nnlumoMy, BIleB[Lr Of n a6cop6qlrorul]rle 3leBALI rl{ril O IIc o6paaylor /IByx
orAeJrbrrbrx rpyrfl, a xreHi,rly rlI,IN{r{ cylr\ecr]Jycr l{errpo1]I)IBrlLIfI rlellexoA [6, 20].
Ltpoue roro, I{Nrerorcrr AaIIIIL,Ie, IroBoprlrll{e o roN,I, tITo BBeB,III;r C)I nBntlrcrcg
BBeaAar{rl c 6o.nr,urei,1 cBcrr.rNrocrLlo, arcr\l o6r,r.InLrc BIreBltLr O [20, 21]. L. Cne'r-
Te6aK [191 o6napy]r{lrJr ,rBrryro BErBrlcrrr\rocrb xreir{Ay l.{rrrerrclllr{ocrulo aNII{ccI{[
B.Trr{rrrrflx N IiI ra a6corrornr,riurr BeJrr{rrr,rrral[r{ BDcBI( Of. O4uano D. Arr4epxtr.lr.n
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cqlrraer, qro Irer AocraroarHr,rx ocHouaHtr{ii S,rsarr*Ourb. qro aBeaAr,r Of uuercr
66nnrrym cBerl,Itrocrr,, qet\r BBeBAr,r OA [6j.

Ifaiuu 6u;ur uory.reur,l I7] (rrrorJrar{Agltrr}r) rreroAo}r ctrrHTerr,rrrec1r{e HoIr_
rypbr DlrrrccnouHrix rnHnli 14686 He Ii r,r )'"),4641-J4l\ III n cneimpax g Sge
Lt^9.pa'Ie-,u xre rleroAon{ 6r,trur no.nyuerrbr r,r r{orrrypbr a6cop6rlr.rounor,i .ur,r11l1r
14686 IIc lI r.r errr.rccnorrrr,,rx nnnr,rii t'")u4641-B4lt tIt rri, I per, og cil,TlD 206267, l, ori A u I]D lgz322 ra^?ue ro_nrarepr{ary 1gs&r.' 10"".'zj]3uea4r,t pacnoJroll(cllbl B IroprrAne y6r,rnanna a6corroinr,rx"uarurrrr*r, rroJryrreH-
III'IX IiOJIIIqCCTBeHIIbInI cuCHTIIOCI{OIII.ICCI{IIi\I IIeTOAOII [20 J. BuanO, rrTO D[,Itr.C-
cl'Itl B JIi'IIIIrax N III crlrbllee B SrleaAax 6o.nr,rucli cRerurrocrr{, a Jrr4rrrrrr ?u1r636

ll9lf qi6irroAacrc.rr, arrr.ccr,rrr rorrbno B cncnrpax l, Ccp lr g Sge. R;;;;;;;
Hl)^1.9.33?2.q9 9_6_uapymr'rRaercfl rrr,rr{ari}rx rpr{BrranoB Dr{r,rcc,rr, Aa?r{e B rrr{rrrrrrx
1")\464L- 34 Iv 11I. Cnerlruocrr ctori areugsr rrar,rrrer{brtrafl cpeArr rrayqeHrrbrx
Hai\frl 3Be3I[.

Talirllr o6paeorr, IIa[rI AaIIHr,re y6e,r1I,rrcJ]rrlro noATBep]I{Aaror lrllrr.rue o6-
Ilapyll{cIIEoi'i A. Cretre6anolr BaBrICI,IIIocrI,I rre}ri/Iy rrr{reECr4rrrocrbro ar{r{c-cllolrlil;Ix .ttl'ltttltl )'"1"4641-34 N III u a6co.rrrornr,rlrr,r ReJrr{rrr,rHarlr,r erree4. Or,-
cloAa tro)r{Iro 3aI{JIIOTTI{Tb, qro 4ei:lcru.Irenblro cyrqecrBycr Henpeplrunyli ue_pexo1 or BBe3A OA n auee4arr Of.

IJo-r:r'r7.qI'ruotly, BaBI'ICunIocru, n{e}HAy II}ITeHCI,rRIrocrrrlo Drrl{ccI,IoIrIIr,rx ;urnnfr
tr cBCrI4Nocr] lo sBCBA lltna Qnrleer r.rry6oirr.rr:i clr,rer.ruecnnii cl{Lrcrr. lloarouy
upcann.rairno Balr{Ho 6r,rro 6r,t r,rayqurr, eror nonpoc A[rn 6o,rr,uroro nr"r"o
3BeBA, oco6errno yqI'ITDIBatI BoBrIoHIryIo repcrrclrnocrr, Drrr,Igc4ouIrrrx .uur.rufi
B CleHrpax aTrlx 3Be3I(

B aanrro-rcrrr,re Bripurir{aro 6.rrarogapuocrr T. M. Baprau ea uououlr a o6_pa6orrre IlerrrcrporpalrM.

19 4ena6pr 1961 r.
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AnAAEMT4fI HAYIT CCCP

ITSBEC TIT fl }TPbIM CI{O It AC TP OO I43I{qECITOT
Tou XXVIII, 1962 r.

ODCEPBATOPI4I{

OOTOAJIEHTPUTIECITI4E HAB,TIOIEHIIfl SS Cyg

n. B, Ygoa,ec

tr4araralorcs peayJrbrarr,r rlroroenenrpu-rec$lrx ua6,rro4enlrii SS Cyg aa goa ceaona
1960-1961 rr.

flony.rcnr,r BuaseH[rr V, B -V u U - B glx qerrlpex BcIlrJIleH. Vctanon.rretrr,r uaue-
rreHr.rx ar{T}rBrrocrr{ BBeBAr,r B r{LlnrrilryMe c rerrelrlle}I BpeMeIrLr. BoalIoxuIo, qro crerlelrL aI{-
Tr4Brrocrr.r BreaALr cBrraar{a c xapanrepoM BcrrrrrrrrnLr ra tpaae Bo3ropaurrfl, IJar,igerro, -rro 6oJiI'-
rtrrrlrcTBo Bcrrj,rflreH 6o.nrfiroii IloxIHocTI{ .EBJrrIIoTcfl 4roiinr,rltu.

Br,rcnacaubr rrexoropr,le coo6paxrelurr [o rIoDoAy xapanrepa r{aMerrerlIa I{I]eroB Ir
1] -V u U - B no rcnr,rnrxax.

PIIOTODLECTRIC OBSERVATIONS OF SS Cyg, by /(. r. Chuuayeu.- The re-
sulbs of photoclecLric ol:scrval,ions of SS Cyg obLained during 1960-196i are given.

The valucs oI V, l] - 7 and U - It wtre obLained lor four flares. Varialions in the
activiLy oI Lhe slar al, minimum brighbness wil,h Limc have becn found. It is possible that
{,he tlegree of acl,ivity is connecl,ecl wilh l,he characber of I,he llare ab the pre-ilaro phase.
It is found Lhat Llie maioril,y of very inLense llarcs arc double. Some consicleraLions on
Lhe B -V and, LI -,lJ varial,ions il flarcs are given.

Itan nepemerrrrafl BBeBAa SS Cyg rr3Boorua c i{oHqa rl1loulJroro croJlerllr.
C roro )rrc Bpcx{errr{ orra ,rBJrflercfl 06T,enror{ [orrrl{ rre[pepblBrlI)lx IIa6JrIoAe-
Hr.lrt paBlrr,rqrrHx rraql,rorraJrDru,Ix accoql,Iaqr,rii rlo6lrTcreli acrpoflorrl{I[. ]l,taro-
Aaprr r4x ycu,lrrr.fil\{ c 1896 r. Ao rracrorrqero Bper,re}Il{ saperl{crpllpoBaIIo cBr,Ime
450 ruartciluyx{olr BBeaAbr, rtoropr,re floBropflrorcrr I] cpeAlrex{ qepeB 50 4lreii.
Bnaro4apl cpaBrrrrreJrblro lLrcor(oi{ ,rprtocrr,r (5nccx BBeBArn lreHrlercs I] rlpe-
IIeJrax or 12,0 \o8n',2) orra -ER,'rflcrcrr o6beltrolr, IocryrIIrbIM t4 I\Jrn crlel{rpoclto-
III,ITIECI{I4 X I,I C C,II E/IOB AHI,Ii:i.

Pt6ot'aiull (D"nenutrrla [11, Aqamca lr,I{mon [2], 3;nstl lr lie6Itoxa [3], Arnos
[1r], Xurr4epepa [5 ] ulrscuerro, arro crrcrrrp SS Cyg urreer rreo6lr.rai,i1rr,rfi
xaparrrclj, yAoBJrerRopr,rrenbHoii xHrelllperarl[I4 Itorol]oro IIeT /Io cl{x
IIop.

lt rracronulcl,ry Bpelleur{ ycrarror}Jrcrro, rrro oro clrer(]rllaJrr,IIo-/IBoftrlafi B]lea-

Aa c nepuo/toM oSparqeHr{fl rtor\rrroHcrlr 0,276 yun l4). /[ruroii cttl,Iracr cc Ito]r-
IIo]rerrTr)l l]r]esAaNrr,I dG5 u sclBe. B xrurrr,Irrylrc cllcr{Tp r{rrceT cr,IJrrrrryrc rre[pe-
prirlllyro sNlr.rccrlro n o6,,racrrr 6a;rr,riepoucitolo rrpe/le;ita, orleHb [rllpoltlre, oT
50 uo 100 A, rro r{e.rrrurc e}ruocr.rorrnrno .rlirrrr'Irr If , IIe 1 rr. Ca II, noropr,tc uo
Mcpc ylc.rrrrlrcur,rfl Snectta, rro-r]rr1r,Irror\Ty,3a,rlrrBarorca IrcrIllcpIJBIITrIiI ItorlT!I-
IIVyI\{OI{ I{ CTaHOBflTOfI e/IBa 3il^t0TIII,INII , :L Bi1TOlI I{CIICBaIOT U 3a}IeHtI}OTCtI
Jrr{Hr{flx{r{ rror'.rrorqerrr,rn. LIo cnoexry xallar(Tc,l.)y r{crrpeliblnrrt,ri,r crtcitrp 3rleBAbr
Meuflercrt or G B r\rr{rrr.{N,ryNrc /Io A rrJIr.r /(rlme ll B i\rancl,IrryrIc. SToily coorueT-
crrlyror rrai,i4crrur,re XunTlepepou [5] narrcrrerlrfl r{BeroBoii rer{neparypt,I or
4900 no t2 000".

OTluaxo r[oroauexrpuqecxlr BBeBAa Ha6rroAaracb cpaBHr{TeJrr]}ro xrtrJlo.
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Pa6orr,t Voucpa [6], lpaura [7], flnnro r Posrno [8] co4eprnar peayrrr,_
tarr,r na6nro4crrrrrrt 38eaAr,r B rrr,rHl{nryr\rg. 13 Hr,rx ycraHoBJrerr ranruurt ,punr r,o-
,nc6arrnfi 6;rccrra c arrrrJnrryAaxrr.r Ao 0,n,3, 0rr,4 r.r Onr,8 nr/ , I) , U ooorsercrDer{Ho
3a rlpollefliyrl{IT Rllcrlelrr.r 10-15 ilrrrrryr n 5o.nee 6r,rcrpr,rx no.ne6trnnii lrenr,ruefi
aMn.rrr'rryAr,r. R pa6ore {}rnnepnrarr [91, lparrra rr A6ra [101 upuloAarc.fl pe-
SyJllTitrtrr rra6,rrol1elrrul rpex Bcrrr,rrrreri, a rair{txe o6cynr4aercrr Borrpoc o xa-
paltilCpe x IIpIIpo/Je ttarrenctrttrt llac[l]oAo.rrerrr,rfl Drreprr'rr.r B r{elpeprrrB}ror\{ c11e-
rtrpe c rrBxleHCrrrrenr 6.,Tecrta,

.ttcun6c.rn l1ll na oclroBaI{I,IrI crarrrcrr,rqccxor:i o6pa5ornr,r 6o.nec 260 uart-
cl{l\.ryn,toB ycraIIoBl,lJt 6o.nr,uoe HoJtr,IrIccr.uo pa3JrI,lqlrbrx eaxortorlncpnocreft
B rroRe[err]rr.r 3Re3ilt,r. lJ -racrnocril, orr lro.1pil3r'le,rlrl,rI ucrrrnrrtl{r{ no r!oplrau
ItpIillt,rx 6necHa Tra lrer],tpe rtrla, AoBo.ru,Ho clr.[r,rro par]Jrr,rqarcqlrxcfr oAlrrr
or Apyroro. V-urtr,ltan ral(oe Nllrofoo6paar.re B xaparrre]le roneAclrr,rrr ane3/{r,I,
cTaI'IoRrITCfr nclrotlr neo6xo4r,rl.rocrl rroJryqeiurn 6onr,ruelo i\rarepr,ra.na rra6;rrc4e-
nltti xopontero rrarqecrBa.

1 lzlucrpynrerrr, o6rqafl xapar(TepJrctr.r(a ua6.rrrogeru,rii

(Dor<ic;tcntp[rrecn],Ie ntr6.rtro4enr,rn SS Cyg HaaJalJl,rcb n ltprrrrcrtoir o6cep-
BlTopuII tlo ttTopofi llorrollllHe 1960 r. Ir npoAo.rrxiarrrrcL Bo Bropyro rrorroRr,ruy
1961 r. q)ororr_erp 1.ur na6.rrro4enr,rr:r 6r,rn ycrarroBrrcr{ B $oHyc"e rty4e 50-c,lr
perlnenropa c D : h': 1 : 13. -B rra-recrue rllrrelrgr.Irra cnera rrcloJrr,BoBaJrcfl
droroyrrrrorrrr,rre.rr rr ENII rl.rrr a 62568 .

J000 4000 t000 6000 A , ^1,

(Dur. 1. Hpurrre rryBcrBfireilbuocrra (por:olrerpa AJrfi rfr.rrrrpoe
yoc-2, cc-5, ?flc-12

Ila6.ruro;qerrurr rpoBo/lrrJrr,ror, 0 $r,r.nr,rparirl yOC-2, CC-5 r'r ?ItC-12. Itpr,rnr,le
trv.llcrr;rlre,irbrrocrlr ritorclrrerpa B rrllorrlBorbnrJx e,(Illrlrqax /t.Ilfl parrrroro pac-
npeAe,ireHi,rrr uucplnr,r flpr'lBe[cHr,r rra r[r,rr'. 1. 3aur,rcr, orcrreroB rrponBBo/{r{JIacb
fla rrorcrrqrrouorpe SIIII-09. lJcrr,r.rulrr,r V, B - V n U - B orpe4e.nx-
Jllrcrr rro liaauocrrrxr ornocr,rrc.lrr,rro BrJeBil cpaBrrerurfl. Paarrocrr,r L (B -V)u A (U-B) 4.ru cparur.rnaeillr,rx 3r)0BA B (rororrerprr.recrtoii ir,rcrelre rrr{crpy-
IleHTa ABalr{/(bl tr.prlufrSrJB&.lrrrCb n CooTBeTorByrorqrrar pi13IlOCrrrlr R Crr-
crerrc UB 7. lIocneTluflrr rrpuRrrarta u 4cna6pe 1961 r'. no rra6.uro4crllrflnr nrrrrl
Bncts/[ I] fl.uen4ax ltarrr\ ciicAyrorqtrii pcByJrbrar:

A (B - V) :0,97 L (B -V)"p;
L (U - B) : 0'B1A (U - B)*p.
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Arra,[or[.rHor,i upr,rnaeitrl AJItr BelI{suH [7 npouaneAello IIe 6r,uo, TaI{ Halt

4nn 4arrlroll pa6-orr,r crrrcrcN,rflrr4rrecr(afl olrru6rta B orrpeAeJre:nlrfiV 4anre ua 0,1
I{e }rr,reJra npI,rHrIrru[aJIrrI{oro Bl{arreHIrfl, O ro.rnocrlr na6.nrogentlfi xIo}HHo

cy/{r{Trr rro cp0Arrr,.{rr ItBaAparr.{qru,rr,r ouIl{6rta[r o/(I{o]ro I{BrICperlllfl /UIu BBeaAr,r

ItJracca G tt V : 1.1''',31+ s IIotIb c oalerlb nccra6lr.nr,rirlli rlpoBpaalHocrblo:

V - 4,2o/0, lj--4,2%, U- 3,4%. B tta'iecrne BBeBI cpaBIIeIII,III ilcI]o.[],3o8&-
.rrr,rcb I(rle BRSBALI cpillrrcul{rl lparrra u A6ra [10]. Ilume ilpI'IBoAflrcfl I{x
droronrcrpr,r.recrtr,re xallaI{Tepr{cr!{nI,I, coI'JracIIo arI,INf aBTollaNI.

BBesAa 
I

a

d

B-V

+0,38
+0,52

U-B

)-0,27
+0,08

I ,80
10,88

Ha6;rro4enr,rrr npoBoArrJrlICD rro paBJrl4qrlbrr{ nporpar{il{alI r"nanlrurr o6pa-
BoN{ B BaBr.rcr4r{ocrr1 ot {aar,r flpltocrl{. l4lll'tepelrun B Tpcx r[tt.rtr,rpax rIepeNIe-
1r{aJrI,ICb AJrI4TeJrLlror"r Banl{cblo B oArror{ I,IB (bl,t.lrt,Tpon. tlacrora na6.rrrogelrllii
ilBeSAr,r cpaBIlerrrlr.rr SaBI{ce,]Ia oT r(aarecTr]a rro.rlr. R (raaax,6.nr.ratt}lx I( xlaltcI,I-
ilryi\ry flpr{ocrl,l, 3BeaAa na6;iro4anacb Ita}lillyro xoporuylo Horlb cpaBllltre"Ilrl{o
rrerJpoAoJrlr{r{Te.rlrrItoe Rpeufl. B (rasax,6nl'rariux It tflrul{nr)rrly, rra6lrrorlerrr'rlr
IrpoIISBOJlI,rJlI{Cb I{a}r(Ayro r{o9r, OTOJILI{O, CItOJIbItO IIOSITOJIflJIl{ yCJIOBI{fl TIOIOAI]I.

2. lla6mogeuI,rn

3a qna ceBorla yl(aJrocb rroJryql{Tr, AoBo.IIL,rro no.nntrii xlarepI,IaJr /lJlrr tIeTIJpex

ucrrrirrrcr( SS Cyg. Peey.nr,ratr,r rrpl4no/\rlrcrl rr ta6.rrltqe. ,[,nn rlcex /taT /la]rbl
cpeAHI{e 3I:r&lIc}rr4fl Bil }roarb c yHaSarllloNr rrr4CJra Ira6,IIrO/\CIrI,Ili. DO.rree i{oTaJIr,-
Hr,re Aarrlrbre rprIBeAcIrbI ArIfl lroqlr 11-12. lX 1961 r., orllocflullIecfl It (haBc

6lrCrporo [o/lberra 6tecna. B upr'nreuantlax 6yunoii II otrro.rellll IlOtIIl C

trJloxut\{ cocrorr[rI{etr He6a, Aa]lHLre A,[fl Itorol]Iilx NIor]T cqr{Tarbotl IIc o{cllb
rraAelr{HLlrrlr. I-Ia r!ur. 2 ;lanr,r KpI{BLIe V, R - V v U - IJ. Ha rlilr' 3 upu-
llo/ItrTcfl ADyxuBeTrLIe Ar.rarpax{Mrir AJIrr nam71o.i.i RcrlIilIrrltr,I. ctpennar,lll ytta-
sar{a xpolroJrorlrqecHarr IIocJIe/IoBaTeJILHocTL IIa6JIIO/(eEI'Ii'i.

3. (Duynryaqlllr fltr)r(ocrlr SS C-vg c nefo.ur,urorli alrnlr'Iry4oii
(anrnsuoctr SS Cyg)

Muoro-rr,rcnerrrrr,re rrefipepbrBrrr,Ie B&rrr,rcl{ SS Cyg IIa paBIILIx tltraax no.rt-

nocrLro rloArBcplnAaloT BLIBoALI, [oJIyrIcIIHIie pflIILIuo [6-8, 10]. ll l{I{IIl{-
rlyrre BBeBI(A [Ortasr,rBaeT IrerpcpljlRr{r,rc 6ccnolrnTlonIIL]C }tOJrO6aIII'I,I 6JIe0l(it.
fIo ruepe rrapacrarrtrrr 5nccrta arrrrJn4ryl\a 6r,Lorpr,Ix I{ore6aHut:r orIIoollreJrLrIo
yrrelrl,tnaerctr, Ho ocraerctr rrpr.r6.nr,rertre,r{rrno IIocrorI}IIIoii no a6co.lrorrrorii ne-
JII{rI.lrllIe.

Oguarto Bi\ecL cJre/\ycr orxrcrrrrb Arla rrlrrellccliTnx I,I BalltllLlx o6cro;rte;nt,-
C TI] A.

1.,I[cra;nr,uoc paccrrorl]erlrre rreflllel)rrrBnrrrx Biurlrccii SS Cyg cBI'UIercJII,-

crBycr o5 orcyrcrull.r rttrnoi.r-,trrj6o rrpe4rrorrri,Ire,rrbltoi,i tirciprrt,r IlBrtel{eIII{tr flp-
ttn"lrrr B IIc6o;blrll{x r[;n5r11y1quflx. lJa]),r/\y c 6hICrpl'trl lriljlticmHr'terr 6necna
11 rrJraulrr,rn ra,r(eHiierl troltiHo Brrl\orrr rr.raIlIIoc Iiapacriilll{e 6.ttcctta c 6tlcrplrlr
clii/[oxr, Blrccre c reNr, Haut roBopr{JTool RIJIIIe, TIp],I orlroct{TC.rItrIIo 6o;rl,lttr'rx

dr.nvrtryaqlrflx arrrr,]rr,rryAit nBrrerenr'rn 6necrta n r[rt.rtl'rpe U BIta'tltrert llo
6o.lsurc ax,rrrJlnTyAt;r n r[r.urr,tpc 7 - crloi'tctBo, npllcytqee BCIILIrrIHaT{ y TaHIlX

HCCTar{r{OHaprr6lx BBe34, KaI( uv cet, T 'Iau r'r 4p.
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Coa4ae:rcn BrrerrarJrerrr,re, qro rf.uyntyaqlur rrpr{ocrll SS Cyg flBrrflIorcr
peByJIbTaTON'I CTaTi{CTIIqeCHOIO IIaJIOEteIII{tI COBOI{yIHOCTI'I Tllflll{Hlilx BCIIIJIIIeR
c 6r,rcrpr,rlt rlapacrar{r.Iet{ flpnocrlr r{ rrJr&Brrr,Irl crIaAoNL

2. IIo BerI,Iq[He aMflJrr,rry[ {nynryaquii rr.rr,r, 11pyl]r,rrrr{ cJloBarlrr, rro cBo-
eit altrrlBHocrrr N,rr,rrrr{il{yurr SS Cyg uoryr cyu{ecr]lcrrHo paBrr.rqarbcfl MeE{Ay

V O-V
u- I

U-B -
- /,0

-qs/40

B.V I

o/'
/

,f-0 /0-//
u/900

/Ys4

/0-// E/90/ J0. E- /.X /!6/
4omb/

@rr. 2. Iipr.mr,reV, B -V w (l - B gln qerlrpex Bcrrbrrtrer SS Cyg

co6oft. (Dnr.'4-nomaBr,IBaer xapaltrep $nyxryaqufi onono oAHoro r{B ivrrrHrn\ryMoB
n 1960 r. I4 oI{oJIo o71no]-o rra x{IrlHr'rx{y1\{oe s 1961 r, AJrrr rrrlrrqur,rx noqefi ua6-
JrroAeHr{ft. lIo oclr opAr,rr{ar orJroxre}rbr orHorrreHr{rr orcqeroB rro SS Cyg u uo
BBeBAe cpaBrreHrrE r drlrnrlpe 7.

tr4a Sr.rr. 4 cne4yet, arro ar{Tr{Brrocrb BBea[r,r n 1960 r. 6rua BaMerHo Br,rilre,
qeM n 1961 r. Srot tfaHr ueuo.nbuo xorrercfi corrocraBr{t, c xapar{repoM 60lr,-
mr{x Bcrrbrmen. fleircrnr{reJrBHo, !(pr4B6re 7 ra $aae rroAr,er{a 6lecHa B 60rr,-
mlrx BcrrbrmHax 1960 r. cytqecrBeHHo 6oree rrJraBur,re,qeM Bo BcrrrrmHax 1961 r.
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HoHeuuo, frona rrer ocrroranu.ii cqrlrarL
Me)fi/ly arrrr,rBrrocrbro BR0B[r,r B MrrHI{N{yi\re rI
x [raH0r{xryxry n]lr,r 6orr,mofi Bcrrblrrrrte. Ec.lrr,r

a-8
- /r0

l(orra3ar{rroi,t rlurar.r.recrtyro cBnSr)
6r,rcrporoi,r HaJlacrarrr,rfi 6lecna
x(e rrr,r r,rNreexr sAecL [eJro He CO

468-V

q44z 0,6
8-t/

(DNr. 3. ,{nyxqnerur,re AI.rarpaMMLr Arfi uerLrpex Dctrbrrucx SS Cyg

BBepxy - AJIH Bcfibrruert M 1 u 2, BHIIBy - AJrs BcilErEeH Ne 3 It 4. Yepnlte xpyxnr,I
coorBercrByror Bcrrhrmr{aM N! 1 r{ 3. Itplraan flpeEctaBJrEer aneagr,t rtanuofi nocne-

[oBarelrbHocrrr, He o6peMeuefiEbrolfeE(BBeBJ(I{LItr [otJIonIeEI{eM. IIpEMafi - JrIrHr.IrI

HapacTalotrIero norJroqeHrrE

cryqaftHrJM coBrraAerlr.IeM, a co cBoficTBoM 3Be3AEr, To efo Molr{HO IrcToJrnoBr,I-
Barb cJreAyroqr{M o6paBoM: Bclrblmne sBesAbr c rrJraBrrblM ItoAGeMoM (no lteun-
6enny, Mar{ctrMyM rvna C wm D) flpe4mecrByer Br,rconafi an:rrsEocrb BBe3Arrr
B Mr{Hr(MyMe, TOrAa KaR oTHOCI{TeJIbHO l{143l(afl aKTI4BHOpTb SBeSAbI rrpeArxe-
crByer sinrrmxe c 6rrcrpr,rM HapacrarrfieM spxocrtr (mailcrnrynt rttfia A v.r\r
B). B ganrueftmeM. BrrAI{Mo, rIoJIeBHo AJIfi xapanTeprcrultrd axTr{BHocrra BBeB-

4rr paapa6oraT6 cooTBeTcrByloql{e HoJrI4rrecTBeHHbre npl,ITepur{.1
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T a 6.r rrq a (ortorruaalre)

Ilaul,una N 4

Ceura6pr 1961 r.
5-6

11.-1,2
2:,l4bD0 ur
029
4. 29
1. 4S

225
247
3 /r0

Cpegree.
13-Ut
L4-1"5
15-t 6

17-t8
t8-19
20-21
qn oo

oo a9

25-26
27-28
28-29

Oxra6pr, 1961 r.
4_5

7

4
L1

7

2

4
5

5

38

{5
2t
L4

1,

30
J

37

12

58
,,
29

oc

l1 ,84

10, 36
10,25
r0,Lt"
t0,04
10, 0o

9,94
9, 83

10, 07
8, 70

8, 79

B, 6t
8, 57
8, 60

8,68
8,77
8, 93
9,92

10, g0

11,09

11,56

+0,52

-l-0, 35

-F0,28
+0,23
+0,20
-10,21.

+0,21
+0,25
+0,25

-0,05
-0, 04

-0,01
+0,01

-0,03
-0 ,01

-0, 03
0, 00
0,00

+0,11
-l-0,23

+0,49

-0,74

-0,77
-0,08
-0,08
-0, 10

-0,04
-0, 0B

-0,01
-0 ,08

-0,76
-0,71
-0,64
-0, 66

-0, 70

-0, 73

-0,72
-0, 65

-0,76
-0,72
-0,72

-0, 79

1r. Bolu,lur,re Bcrrbrrrrr{r,r SS Cyg

o6ri1r'ri'r Brrl( ripr,rur,Tx v, ll - v vt u - B glr- Bcex qerr,rpex rclrr,Iirrex ]re
coi{ep}I{I'IT rtaIu,Ix-JIl,I6o oco6oIIIIocrcii, ourrtuHblx or aHaJrorrlar}rrrrx rrpr{Brrrx,
lroJryrrerrrrtrrx ldynnepuau r{ lpaHronr rr A6roM, 34ecr,, [,1o8{er 6t;rrr,, yuecruo
06parlrb oco6oe IlIIlIrraHlIe Jrrrrrrrr rra ol(rry Balrirryro AeraJrb. FIa ocnonaur,rlr
r{plrurilx 6recrta rr qneroB AJrrr rpcx Bcrrr,rruex u [B] n [gl u ucrr,rpcx ]lcrrrruerr
;\arrHoii pa6orrrr c.)rc/\yer orrpcAeJrerrrrirfr 3&Bi{cur\rocrrr l\,re}HAy crropocrbro rra-
pacrarll4fI flpltocrl'I u RcJrl,Iqulrorli cna4a tl - 1l tra. t]laBe yReJruqcrrufl 6;necrra.Llcrr 6orr,rrre BC"rnrq],Iua dvldt, rcrr 6o.ur,urc cua4 arra.ieuui u - B. H'rnre cro
rIlJIerrr,re 6y71er o6cyE{,qeHo 6o.[ee /{era.rrr,rro.LIpeanr,r'raiirro llHTepccIroi,i ortasanacr, ucrrLrr[na N 2. lJrruuarc.rrr,lroo pac-
cil[orpeHl'lc ItpIIl]lttx I/,8 -Vw U-B BacraBJrrrerrroAoBpeBarr, o la,rroiricrrrrr.r
oAIIoi'i r{a Allylyrc /{Byx ucrrbrrxert. ,I{eiicrnr,rreJrr,rr<l, rrpr{Bafr 7 r,6reer iIBa arer.
I{O Bl,Ipa}I{eHIII)IX I\{altCI'IIry}Ia, a ll IICCTe I}OBpaCTarrlrn 6;irCCtra rrlleAnOJraraetrOii
rlcril,rrilrtr,r onpel(cJrerrlro rryBcruyercf crra/tr ll Be"rrr,lutrrre u - lJ, f{;r.fl 6o.irr,lrrer:r
LtiInJIEAI{ocrl{ rI3 rleJIIIrIIr:nV, I} - V t Il - 1} RcrrhTrrrrr}r i\l 2 6l,i.no rporrane-
,'(oIIo r]loro,\IerpIIqecI{oc BLLqI,ITaIrItc coorRercrlymury{x nerrrqrlu ucnurtritu Ni J.

rrPII COBNTCIqE}II,III ]i'PI,IB],IX I{A d)A3E BOsIOPAIII,I'I II r] TIAITCI,IIIYIIE (OUI. 5). IIO-
ilyqellHLrc I{ pI'IllLte I'l.acToJIIri{o IIoxo]I{II IIa ItJlItlJr)re o6rr:.rrrr,rx BCrI])[ueri, rrTo
r[atit 4noiicrr]currocrrr r] Aa]rHonr cJryyng e/(la Jtr.r BT,rBr,rBacr ooxrHelrrre.

Olrrerlrnr rat{}I{e rrpLIrIepHo ollrrl{ar{oRyro r\ro{rroorlr BCnlJrterr, Ha I{oropr,re
paal(eJIItJIaCrr IlcrlT,[IIIHa JY: 2. Ii[uenIIo c Torrr{rl BI]eHr,rrr Nrou{rrocTr.r BclrJn11reH
u 6BUI /(aJree paccNIorpeI.I Bonpoc o roN{, rraortoJrbl{o rl,Iul,Irlrrrir\rr,I rr,ru{ LrcItJrIo-
rrr{TeJrr,I{r,Inrr,I rrB.rr rrro rcrr c Jryqarr 4n cliic'rn ettrrocrrr .
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C oroft r{eJlbro 6r,r,nr,r paccrrorpcHl; 105 ncur,rurelt Ba rleplloA c 7945 to
1960 r'. rro Aarrrrbr^r, Iior', lii€ B IrocJre[HIIo ro,{I{ uy6"nunyer MarYran,n n J. Iloy.
AsLr. Soc. Carrada. 3a e11unnr1y rro[Ilrocr]r rrprrllrlrraJrocb IioJII,I{ecrBo er{eprrll{,
lraJryqaerroe anea4oii 12 nern.rr,rulr Ba cyrl{rl. Morqrrocrr, Bcrlljlrlfltr'r onlleAeJrr{-
Jr&crr Iro rrJlou{aAfl}r, orpalruqelrrrl,rlr rtprrnofi 6neclta I,I ypoBI{erI flpltocTr,I B }rI{-
Irr{NryNre, ,(nn upu6rlr}r{eHr{brx oqerroH oI{aBaJrocb BTIoJII{e Aocrarorruo arrlrpolt-
clrl,rrrpoRaTb I{oIrTypbr cooTBeTcTByrotrIrrx n;rou1a4erl TpcyroJrb]rrIItar\rlr rIJrl,r Tpa-
relllrflrrrl. Sarelr IroAcrII{Tr,IBaJIocb rrllcJro BCIrblIrreIi, nonaAaloql,Ix r xatn4r,rrl

4anur,rft rrrJTepBaJI erra.IeHtttli rIorqHocrlr. a-8

zB-23w.lsnq. l=//!0,t

;07

4-,1 Lru./96/; l=//fil
\'6r

tah

Olur. 4,

JBead,yoe Lperu ll - tiW. 1960 .(smbt

Arrr,rnnoctr SS Cyg B paBJllrrrubre
noplroAbl BpeMeHLI

148

/9

rlir.rr. l-r. (p61611g1p11r13crillc pa3-
uocrrr I/, lJ-\/ fi (/ - .D vctu'r-

uenN2nt

onr' 6 lIJIJIIocrIlIrpyer roryricIIIlLIC pe3)/JIbrarLI' rIopaar'rtensl{'IrI }IB']rfler-
,cfl l{cJrerrrre BOfrLlllreH IIa /tBe pcsIto lll,Illa}IicIII'IIJX Ipyllnbl, o IIoaITI',I TOaIIIO

BAIIOe llaaJtlrrralor4lir\Illgfl BIIarIe[IIflllII ]1OIqIIoCTI{ B llaltgllxlyxlax ripnnOit paC-

upc4e;neuun. IItrupaurlrBaeTCtI CJIcI(yIolqI'Iii BLIBoA: /lBoiiHLIc BCIITTIIIIIII{ IIe flR-

JIflIorotI lIcIt.rrIoaIlITeJIbIIIJNLrBreurIerI, It tillll, BCllotrTIIo, orl{oclrTcfl 6clnrruurr
CTBo IIoqHLIx uClIIbIIIiCIt. Iiplrpo4a )Ite ABoilcTBeIIIlocTlI fIIlJlleTCfl IIoBOI'I

BataAltoll DTOii Sittteq&TgJlLuoii-aricegrr. Ta,nte 1lp[quHa NIo]Iter o6t'ncnnrn

A;;;;;r',,r.rrelilillli Crcpne r Herrr6e,oM [12] r]lanr-4e.nenltfl BcIri,IrIeIt SS Cyg

IIa ABe l.pyII[I;t IIo ]rx IlpoAoir]1{r',rTeJrbrrocTll.

f.]ocIto.lr,rty ABoiicTBeHHOCTL DC;rbrr1elt cI{a3r,rBaeTcfl IIa BeluqI'IHaX IIOHaSl-
.TeJIel-I IIBeTa, OCO6gIIIIO U - IJ,IIST OCIIOIIaIIIIii CqIITaTL, -ITO oua IIe CIttl?I{eTCg

.{4 IIa III'IA0 crIcI(Tpa' Crtopcc Boelo cJreI)/er o}Itll/{arr cneItrpaJIbIILIx pa3JIlIaIlIi{

B BaIItIICIIIIOCTII OT TIIIIa lI r[aatr ltanCr'ii\Iy]Ia SBgBALI. lJOa,uOI{IIO' IIIIoIIIIo DTo

o6croflreJtr,cTRo 1r oTpa)ftacT Te paB.rfr,laTlrfr B clleltTpax 3lle3IILT,Itr,lIfl paSJIIrItI-

rr,rx rrrrroB Bcrbtr,e^; noropr,re o6uapyinutlr ,flmoii, Xurr4epcp tr 4p.

C .ro.ttttr BIterrlrfl ABoIlcrBorrlroi't upupo4r,r rfo{Irbrx BCTIbIIIIeI{ IIIITepecllo 
-oo-

"vg*i"ri;iaorlpr,re 
(rororrcrpu.rccrrrre xai]aItrepIICrIIItI'I raltl{x BCtTLIrueIt c +rI-

3tr(rccttoi"r cropoll I'1.

1. Paccgorpr{rr rIBeT B - v. cor.nacrro ,[nrOrO, I1OIII9I{SIIrLI ClIcTeN{LI ss
cyg cuerttpatt[r,rx rrJraccoB G rr B rr]reror rrpr]rcpllo oAllHaI(oByIo tp1.:"_T^:.

orrirrnrynn". flpunlrrian cyNJrIallIIylo flpltocrrr clrcrerlbl Il NII'IIII'IIIyI'Ie paBHoII-il)i-iz;;,0, 
11rrx 6nccrra 9TACJTL,,LI, ItoNInoIIelIr rloJryqur{ t'2,4-12n"5' 3to'

IIO-BtIAIgrOlry, 0SIIttrlaeT, qTO lISlIeIIeIII'Ifl BS[]1{I'II{5I Il - V OT xlllHllrIyl\Ia

lo rrrlrrcurryrrra o6yc.uotJMBarorctr irc uo,'rLI{o YReJIIITIoIIIIoI{ t]pltocrII llollfiqerI

I{(r,1,IIIOIIC}Il'LI, }lo It TCI\lIIellaT)Iplll'L\iIrI IISXiCIICI:IIIfIIIIrI 1l IIpOqecce BcIIbIltrItII'

narr DTo loJlyqaeTcfl lrl rra 
" 
ct eirpot]-rororretpn'rect1o1o aIIaJIII3a Xlrn4cpepa'

Ecrtt ll -- 7 xapauTeprrByeT rIBeTOByro rerrlepaTypy, TO Bosllllltaer llon-

poc: florrc1ry BeJrrr.rlr;ra ]] 
--- 

i ocraBaJracr, rpaltrrlqeclil{ IIelI3}'IcIItIoii n rtanct'r-

rrr
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rryrre ABol:irroii Bcnr,rrultr[ J\i 2? Buno 6rr ecTecrr]er{Frbmr o}t{trAarb, qro IBe'
Borrblrultlr, cJreAylon{I{e olna Ba 4pyrofr c nc6o;rr,rur,rlr rrponre]r{yrnonr Bper{errrl
(uo cpaulreul{rc c nracllra6olr au,ncrrr,ra) , AoJI}r{rrrJ rrpr,ruccrrr rt 6oJree cr.rJrrJrloMy
r,IarrelreHnro BeJrlrqr{rrbr B - V, qer{ Ha6Jrro4aex{oe.

J3 4iirtnolr lrie cJlyrlae,qe,ro o6crour ritlt, ]tax ecln 6rr rra nouepxuocrrx
BtseaAr,r llolrrr{riaJrr,r ABe JroHaJrr.IBoBaHnrrre Bcrrurrrr{I,r c oAlrrrar{oBoii apttocrr,ro
rI Texrflelliirypoli. O4nano oqerrrr cJro[irrilfl l,r BaraAoarFrafl npr{poAa oro].o ,rBJre-
nr,ra rpe6yer 4anrrrei,irucr.o r,rByqeur,rfl. lJ .racrnocrlr, cyulecrRerrno ro, rrro
SS Cyg upeAcralJrrrcr co6orYr oqelrr, rccrryro 4uoiirryro cucre,uy [13].

0 /c0 200 J00 t,00 t00 000

lu/oulttocrng

(Drrr. 6. Iiptrlran pacnpoACJrerrr.rrr RCrrr,rrrrcri rro tlorrUrocl.rr

2. Tenepr, paccnrorpr,rnr qncr U - B !r, u rracrrocrrl, crril,rl crolo Illlcra
rra (raec RoBpacralrllfi t]pItocrrl. I{an.rrcuro lllrAcTl,, DTor cltaA rrr}Jrflercrr peayJrb-
TitTorl oTcTilRtlIIlIfl pocTa flpltocrlr B dllIJIDrpc U oTIrocr.rreJIrrrro ltocra rrpr{ocT}I
r rpnnr,rpc B. fIo-lrlrTlr,rrror\,ry, e1'o cBl,rleroJrbornyer o Tor\l , .r,ro ur,rcuo6olr{Aorrrre
eHep|r,Irr Il IrarraJIr,HOii cra4tili BCrbturrir,r SS Cyg nporlcxoAr.rr B /I0crarorruo
rny6oxl,rx c.Ir oflx, IlcJrelcrurre rrero nLrxoA y.nr,rpa{luo,rreroBoro lrBJrytrenr{rr
BarIaBAlrBaer no cptrulrcl{Irro c llbtxoAor\i uBJlyrrerltrfl u ur.rTlr,llroli aracr[ crre6Tpa.

R eart;tro.IcHrte o6palrlaex{ Brrlrxrarrrre Ira Ireo6xollr{xrocrrr npoReI(errrrtr oArro-.
tlpcAIeIIIIrIX crelirpocltoruqecl{ux Ir c[oroanettrpl{qec]t}rx ua6;nro4errrli, arra.-
arcFrr,re rroToprjrx /(Jrrr RnracH0rrrlrrr Sar.aAo.rrror,i rrpi,r1to4r,r SS C;rg o.rcnn4ur,r.

Anrop rpllriocI,IT rily6oli)rlo 6.naro4aprrocrr, Ba 6o.r6nyro rorrorqb B r{a6-
JrroAerlr,rrlx n r.rx o6pa6orrte ,la6oparrraNl o6cepnaropr.rl| A. 14. OnRnonorYl r,r

T. M. Crruprrorori. Anrop 6.rrar.o4aperr rarilrre rr,r.-rrojlp. AH CCCP A. B. Ce-
ReprroNv 3a Br[,rr]arerr,rir,rii lipocnrorp llyrronr{cr,r r,r o6cynrAerrr,rc pn/ta BoIIpo-
corJ, BoSHI,Ir{[lrrx nprl DToNr.
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AItAAEt{I,IfI I]AYI{ CCCP
IIlSBECTI{fl HPbIMCITOIT ACTPO@}I314qECITO't OECEPBATOPIIIl

Tou XXVIII, 1962 r.

ooToSJIEItTpI,IrIECItr4E trAErIO[E]II,Ifl BCilblXr4BArO[II4X
3BE3I{. II

il. O. Y31ecr,iiu,oa

Ilcupepr'tnrraa {orolucntpnuecltafl perrrcrparlru 6.rrccna BCIILrxrrlarou(r.lx BBeBA rrolruo-
JTIIJIa B 1961 r. orl,IerIITl, cIIIe luecrl gclLriuelt llV l-ac. J3ce rra6.rrro4orrlrlr iloJlyrrorrLr c cr.r]rrnr
r[u"rrr,rport. Ct;cTotrr,re Hpl,I]lr,ro (Qrrr. 1-2) noorpocrrlr cJrcAyroirprrr o6paaorr: io ocrr a6cqlcc
orJrolr{ello Mllllolloo npelta U7, a IIo ocrr opArrrrar - llcJrrrrrlrrra noroila rra6r,tro.rlroro rra-
JIyqeIIIIfl, BO3IIIlHaIOlqel'O Ilpll BCII6]XrI{e, BInItamcIIIIOIO Il CAtlrirrqax IOTOI(a OT 3r}e3Ar,I B ItOp-
IIaJILII0IT cocrorrll[rl io. Iraccuorpcrlo npoACTaBJIclIII0 cl]eroI]LIx rtpllllrJx cr{crolICtItltIaJrb-
Itoll aanrrcrrlrocrlro. 3anogoapolIrrafl D npeALrAyr{eir pa6olc It] aaurci.rrrocrr, rrc]rrAy cr{opo-
crtrrlrl xoaropaIIlIrr II:laryxarurfi llcrrLrxlilr xoATnep?r{Aac'rcl. lirecn llV Lac B rroprraJrr}rrolr
cocTofl IIIII,I, [O-I] IIAIINTO]Iy, IIO CTOTTTIC_II.

PIIOTOIJI,ECTRIC OBSIIRVATIONS Olr FLAIIE STARS. lI, by P. lt. Cltrt.sal-
rtoa.- ColLittrous plroLoe'lect,ric rogish'afion oI llrc brighLncss ol f]arc slars durirg 1961
pt'rmiLtctl t]rc rlctcction oI six more {lares of IIV l,ac. Ail the obscrvaLions werc rnacle rviLli
a blue iiltcr. Tlrc ligliL crlr\rcs arc givcn in ligs. 1-2. Thc abscissas aro uriiversal time
[/I, tlte ordinatt's ar:e t-he flux o,f oxdcss radiati6n, originaling clurirrg a flarc, cxpresscrl in
unils of Lhe fiux lrom thc sLar in a norrral staLc ir. Thc possibrility oI roprcsenting tho lighl
curvcs by an cxponcnlial rclalion is consitlcrecl. 'I'hc suspccted llopcldcrrce bol,rvecn L]re
rale oI increasc and clccrcasc in ilarc brighl,ness is con{irmecl. Tlrc brigliLncss oI EV l-ac
in a norrnal stalc is apparcnlly consLanl.

ll 1961 r. trrbr rrpoAoJrlr{aJrr{ cr,rcrerrarrrqecnyro r[oroerertrpr{qecnyro perr,r-
crpzrl(Irrc 6recrta Borrbrxr{Barotqr,rx BBeBA ua 20-c,u, pcoJrer{Tope. IIpono4llnr,rcr,
Ha6rroAeHr,Ifl rpex BBeBA - AD Leo, BD -l- 51'2402 rr EV l,ac. Har,r6oJrLrxee
Rperrrr tra6.uro4ennir (236h,4) nprrxo/Irrcrr rra rocrreArrroro. llr,uro Baperrrcrprr-
poBarro err{e ilrecTr, Bcrrrrlrrrert aToii 3I]CrJAr,I. Tartlrnr o6pa3olr, ril,rcJro Bapet.Lrc-
TprIpoBalrlrr,rx lral rr.r rlclbrrrrert EV Lac AocTrrlJIo B IracTorlil{ee Bpcr1r.fl AecrrTr,r.
YAD Leo u BD -l- 51"2402 B eron{ r'o/(y Bcrrbrrreli rre 6r,rJto orrreqcHo.

Mero4r,rna Ha6ilroAeu[Ii u r,rx o6pa6cirxa o]Irlcarrbr B npeAr,rAyrqcir crarr,e
t1l.

B ra6"u. l4arrr,r rrolrerrrrJ (uo iulrponoary BpenreHrr) rra.rana Bcilr,rruert, rra6-
fllol{aBlrr,rxcs s 7961 r. Bce Ha6rro[eHun 196l r. nl]oIreAeIrLI c cr{rrr,mr r[u.ur-
TP.II' 
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Cnerosr,re Hpr,rBLre orr,rx Bcrrr,rrren uprrBe/\errr,r rr& rpnr. 2 (, - h) cJre/IytorIr{M
o6paaou: fro ocr{ a6crlucc orJlo}r{eHo ilrupoBoe Bpex{fl? rro ocr{ opAr,rrrar - r}o-

,il
JrrurrHa ir : (,','""'' 

- 1 ), flpeAcruu,.llrroull.rr co6oii norori r186r,rro.rrror',,' 
\ ltrrrrplr .'tr"L,

lraty.lelura, Boarrlrltarcrqero npr,r ncrrblrrrlie, RLIpaE{el{Hr,rii u elrrulrqax rro'ror{ir
o'r enba4r,r B Hopnra.rrLlloxr cocrorlu,I[ (([orort ncururtnrt)).
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rllur. 1. Clcronr,rc I{ptrRr,rc nculrmen t u 2

o - Bcrrbrlrll{a 1; b - lcnr,runa 2

flo4po6lrce o6 arorl BoJrlrql,rrrc crr. r [t]. Tarior:l clroco6 [ocrpoeHlrfl cBe-
rotsort nplrnort rmreer flper{r{yrqecrr}o nepeA r,rcroJrbBol]&IIrIe[{ ItpuBoiit 6lecxa
BBeBI{rI R rfir{aJre BBeBArr],rx neJrl,rqr,rrr It ], rart ltal{ oH IIoBuoJrtrer }IcIIocpeA-
cTBerrrro rrooJre,r(oBarrr 3aI{oH IrBxrerrerrr.IrI nOTOlta IT3JIyaICIIIItI BCTILIIIIITI{, IfO-
crpoorrrrbre ranrllr nre o6paaorr cBeToBr,rc npr,lBbre AJrrI lrctrbIIIrett 7-4 (1960 r.)
/{a}rbr rra c!ur. t a, b v 2 a, b.

B npe4r,r4yqefi pa6ote [ ] 6r,uo rporlc/IcIIo rlpeABapltreJrr'Hoe I'Isytlel{Ile
Itpr{Bbrx rrorona r.rBJryqeHr,rfl Bcrrrinrltrl. ,I["rr.n nculnuelt 1, 3, 4 aru HprrBr,Ie.
rrocJre Ir altctrn{yrra 6r,tru upe;lcraBJrelrLr ltBynrfl yrracrltailIl{ DltcrroHerIT, flpt{-
rreM rraaraJrr,Hoe y['rerrbrrr0r{lre l" 60nee 6r,rcrpoe, qert IocJreAyloulee. llplt
o6pa6orxe Bcrr;rurHrr 2 6stta no4o6paua Drrcrrorrcrrra, rlpe/\cranJltrloulafl c I'Iau-
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@ti,r. 2, Cserogbre r{pr{Br,re Bcrrbrnrex 3-10
a-BcnbrrrrHa 3, b -Bcrrbr[Ha L, c- Bcrrbrmta 5; d-ncnrruxa 6, e- BcrrbrrrrHa 7, :

, - Dcru,rrllHa 8,.9 - ncnrruxa 9, h - ncnrrmra 10

Mer{rrtrrrlMrl orxu6r{aMr.r BCro HpIlByIo I4SMeHeHIIfI iu TIOCJIe MaI{CI{MyMa. oAUa-
HO CpaRHeHrre MelnAy co6oft Bcex AecflTt{ rroJryqeHHbrx n EacToflrrleMy Bpei\{e-
IIr4 CBerOBbrX Rpr.rBbrX trOI{aB},IBaer, grO OT npeACTaBJIeHllfr BCefi CBeTOBOfl

r{prrBofi gHctroHeHToft, UO-BU4UMOMy, cJreAyer OTl(aSarbcrr. Bo scex cilyqaflx
oficlrolreHTofi ruoxuo AocraToqHo xopomo npeAcraBI4Tb JIr46o HaqaJIbHbIfi,
rlt6o ilocfleAyloqnfi xo[ lI3MeHe]i.vtr iB.
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Er,u upr,rnnr cJIeAylorqr,rrt cnoco6 o6pa6orxu cBcrolbrx rrpulrrix. fl,oy6u-
paercr{ altcrroHerrra, HaI,rJIyqmI4lr o6paaolr rrpel(craBJrarcrt1afl na.ralr,rilrii xoA
r,ralreHerrnfl lo trocle [raltclr\rylra. Bne4elr cJ]e/\ymu{I4e o6oguaqelrtrlr:

i" (r) : /u, ,rn"r-0'('-h'ra*C) r (1)

r4e lr, rraHc - troTort HBJIyqeHLrfl BCrIbIrIrItlI B I\[orIeIrT ]raltclll\{yrla ln,r,*c,
& IleJrr{Tr{H& B1 cJrcAyrotr{uM o6paSoM cBtrSalra c BeJrr,lql{Hofi or, paccrroTpr'r{-
Hori s [1 ]:

Fr : 0'921 ar'

V scex Bcrrbrrner( sra rfopuyna xopouo []leAcraBJrrret Ha6rro,'1actr{bre Bnaqe-
trutr i, or lraKcrrrryNa Ao rrel{orolrol.o NroN{eHTa 11, Itor'Ia irr=:0,20- 0,401,,, n,n,,".
FIa.rr,ruas c rror{errra lr, na6nro4aerrbre B}rarreuut in B IeBlrrr cJryrlng* l,1B AC-
crrrrl Jre}I{ar Br,rlre, l(aBaex{btx tI]opMyrsil (1). ITpellcraBJreHr,re rlr,rcxoAfJqeii
qacrr cBeroBLlx I{llr{Br,rx BCnLrureH 5-10 (1961 r.) Qopuy.uoii (1) uouaaarro
rrrrpr{xoBoii Jrr{nr,Icrl ua dxrr. 2 (, - /z). l4r4ranuAyaJrbrrbre rorrHr,r rrpLr/\craB-
nsror na6rroAer{rrrrre BrJarreulrfl lr, Pesyrstarrr o6pa6orl{rr cBeroBbrx I{IrrlDr,rx
BCrrriurclr 1960 r'. 6urr,r nepecnrorpelrbr. flplr eronr lu,r cJreAollaJru rrprrrrrrror\{y
Terrepb cnoco6y o6pa6ornlr.'1'aH,4;r;r rrpellcraRJrerr[fl rrr,rcxo7lnrqerYr Berr]r,r
npnnofi BcrrLrlrr{rr 2 6wla uo4o6parra eltclo}rerrra, rrauJryq[]r,lrr o6pasor,r atr-
ilpoI{cuNu,rpyrculafl xoA IrJrrerrelrlrtr io ot rrraltcxnry},ra Ao BLraareurrit i.rr:
;= 0,2 lo, nr,,u". IlpeTlcran;tentre cBeroRl,rx IrpIlBLrx Bculrlrxcx l-4 arrcrro-
Irelrraru,I uonaaalro ua cflrl. l, u, b rt 2, a, D urrprxonurn]rll Jrrrrruflnlr,r.

I4ay.1s1,nr Banorra rraxlerrerrnr i,, R r,rnrcpnale iu < 0,20 -+ 0,1t0 1,,, 
^,,,u"npc/(craBJrrrer 6o.;rr,ruoii Lrrrrepcc. fIo-rr,r4uniouy, HarrrrHaf c D'r'rrx Brra9onr,rrt,

r:laTyxarrl,re BCITLTIUI{r,r [polrcxo1rrT orrerrb [reAJrerrrro. 3ro wr7lrro r,ra r[trr. 1.-2,
flo.rrr,r y Bcex Bcrrblrxelt 1961 r. rrocJre 6rrcrporo naqaJrbrroro crraTr,a i,, 11o
arra-reltlrii 0,2 -.- 0,3 lr,, n,a,,c aa 5-10 rullryr n 71a;rr,rreiiruetr{ Il rotrorrr,rc ll0 nru-
rryT, a rro?r{eT 6r,rrr, rr 6orr,rue lroToI{ tlsJryqelrr{.q Bclr6rrrrHu Irc/(JreHrro (IroA-
rro.jrlaJrD H HyJlro. It cotrtancrrl,llo, Toqrrocrr, orrpoAuJrcrilr.r zr, /lJrtr. arrlx SIra-
.rcrntiil y Rcnt,rlxel{ c Zu, n,n,r" : I -- 2, ItaltI,Ix{I,I 6r,r.nlr gcrr,rurrur 1961. r.,
oarcrL rrr,IBI(a rrB-B& nJrlrflurrn 6o.nrnrr,rx JrrynroB rloro;r1111g1r,r'rreJrrr. lJcnr,irrrta
1 (J960 I'.) ocracrcrr rolta el(r,rrrcrRerrr{oii, y noropoit Eror r,rr{repua.rr 6r,rr
uccJle/\oBaH /Iocraroqlro rlo^po6lro. 3ta ucrrliurlta npor{BorrrJra, Hor/la BRCa/\a
rraxo4l{.IIacb n6nrran [1epI,r^]rarra ]r rBlrerrerurrr DI{crrlHI{qnr,r 6r,rnr,r rlr.rrrto}rr-
Hrrrrrlr. /loronr,uo 6orlr,nroo ltoJruqecrBo orrpe/teJrerurii 6recna BIrcallr,r B DroM
r,rETepIlaJre (2i3) Ao uertoropor,i crerler{r,r }rrc}rLmr,rJro o[ru6ulr B orpeAeJiCrrirfi zo.

FIa.ra.ur,rroe IraAelll,le ln 6uno ilpgICTaBJrerro eI{c[oHe1111"ort.7,l5e-6,zce1u?'-':lhllonr,cl.

Ha.rrrual c rrolrrer{Til tl7' : 231'38-, na6rro4aenrbre BH&rrcHrrfr in xopouio
ilpcl(craBJrrrrorcrr oncrrorrentori 1,02e-o,o+zalu?'-2rllr:l8tn). Tarturr o6paeorr, u6;rrrsr,r

NroMeHra tlT : 2llt3Sm lporrBorrrro pe3rroe aarle/(Jrerrr,re Brlryxarir.rE B0lfi;rlrr-
rtr,r. Ana.norrtqHoe rI]lJrcrrlrc or[rerrrJr ncAaBno II. E. Pon [2] rro lra6;rroTqcuunrrr
Bcrrrnlrrltrr YZ CMi.

lJoannrtaer llo[poc, IreJIr,BrI nrt uaiirrr tlroplryr;r, rroropafl trro]'JTa 6r,r lpc71-
craBlrrb BCIo cBeroByro ItpI,rBylo BClrbrrrrltr'r. R .racruocrlr. lrpe/\craBJrner ],rIrrc-
pec rfopli;rna, rrpeAJro]Iielrlrafl B. Ocrtan.suorl [3],

i" (t) : io, nn,rrr"e-Btn, (2)

r71e B rr z - r{orrcrarrrr,r, rlllr.rqerr iz ( {. Ilamrl 6nr lrcnpo6oBarr pfl/r( rarir,tx
Iipt4.BLIx l\.lrrI rpe/(craBJIerrl,rfl rtpr,rnol-t RCrr6rrrrKrr l. Pcay.nr.r'aT'lroJr)/rrrr"TCrr
aIIaJIol'I,ItIIII)ri,t rolry, rITo Ir [pt{ ]4crIoJrLBo.ttilrirllr Itp}tBblX (t)^ a ulreuno: (rop-
riry.rrolii (2) renoaNo}I{rro anlrporrcrrxrr,rpoBarr, BCro cBeroRyro rrllrrByro rocJre
rlaltcr,rllyNra, a nr.r6o lraqa.nanr,rr,i, rrr,r5o [ocJ]e/lyrcilIr,rii ee xoi{. ].la rfrtr. 1, o
lor{a3arrrrr rorrr{an,rr.r l\Be HprrBrJe, Br;rqrrcJrcrrrrble rro $oplry"irc (2). I{punaa c ua-.
pallcrparlu lr,.,",r" : 7,75, P : 0,295, n : 0,70 /\oBoJIbHo xopo,,,o ,,pe/{-
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cratsJrfler r{auaJlb}Ibrl,'i xoA lB or lD, Malrc Ito iu = 0,65 in, Nrar{c, a Ir& yr12g'1'*u
io < 0,07 lr, n,ou. rrAer Hulr{e rra6rroAaeubrx BHasenlrfi. ]Sropaa l{pr,rBafl c rra-
parrerpalrr,r ln,*,rn" :7,75, P : 0,651, n : 0,45 Aaer BHaqr.rreJrl,ilo 6oree
npyrort, qeM Ha6rro/1aerrr,rr,i, xo.( naAerrrrn zo ua Hacailbuoxl yqacrrte cneronofi
Hpr,rnor:i [ocJrc rrartc]rl{ylra, Ho xopoltro npeACTaBJIrrer BHaqerrrrn rra ce I{oHeq-
lroM yqacTne, .(.nn cpaBrreHrlr{ c 3Tr{rr peSyJrE,TaTotrr oTr{eTI{NI, uro (roprlyna
(1), rrnraroulaacfl E&crHrrlr cJryqnsn, (2) npu n : 1, xopomo upe/IcraB,rrrrer
rrr'rcxoArrrqyro BerBrr cneronoli rtprrnoir BctrbrrxHrr I ua anasrrreJrbrro 6orr,ruclr
pllrrepBa.rle: or iu, rrarc /{o in =. 0,2 ln, nraxc, }I B 3Torr SanJlloqaerct{ ee npe-
r{Myrqccrro repe11 r[oprry;roli (2). Iloaroruy Ha /(arrlrorI aratre, ro-BlrArrNlorry,
?IN.rCeT CNrr,rCJI O6pa6arr,rnaTb cueTOBbIe I(pLIBLIe BCIIJTIIeI(, lrCUOrr,ayn r[Op-
myry (1).

tr4nrepecnrlc peByJIr,Tarr,r Aaror r,rBIlepeHr{rr cltopocrr,r tsoBroparrr.rr{ Bcrl,r-
men, 3a r,rcnJrroqeurrerr BcrrLrmr(u 2, y Itoroporl npo/{oJl?{irlreJrbHocrb rrpoqec-
ca Boalopaung 6r,r"na oHoJIo 1r lrnnyr, y ocraJlrrrr,rx BcrrLIlIeH Boalopaur,re Ba-
rrr{x{aJr0 IIporre]nyTon Bpexre[I,r ]relrblre 2 ulluyr. CneAyet 0TMeTETL BcllnlxHy
I (196i r.), cpannr,rlryro rto upoAoJr]r{trreJrr,Hocrll rlpoqecca Boal-oparrrr.rr no-
prr4r{a 6-7 certynA co BcrrbrlrlHoft 3 (1960 r'.). I{aH ylrol{Ir}IaJrocr [1], B oBTBLI

c Heo6xo/{r,rNrocrrrro ycpeAr{,rrrb 6o;rlune rrryNrr{ (roroyntnonulTeJrtr 6r,r.rra nr,r6pana
crropocrb JreHrr{ ca}rorrrcua 430 uar,luac, llpn ranoii cHopocrr{ Bper{elrHarr
paBBellrHa nplrnoli BoBroparrr.rfl BCrrrrrrrrrtr,r rroJtyqqsla, oseHl C]r{aro}i,!r cy/tr.rrr,
o sanoHe r,r3fireHeHrlfl io no npenn BosropaHIrfl TpyAI{o. lloaronry B HarrecrBe
xapartTeprrctfr.rKl,1 cnopocr]r rapacTarrrrfr lu 6lr;n upurraT rlpox{e}r{yTort Rpexrc-
Ittl T1 lJ llltllyTaX, U 'I0'leJlllC .liOTOJ)Ol'O t,, tl3tttrttll,tOCb OT io,rrru.le /(O /r,, rrrLrc

(e : 2,72 - ocFroBaFrrre rroi'aplt(rnron IJancpa). 3'ra BeJII'IuI'IIrtr itall{e [pI,I
cxtatoii sarrr{cr,I HpI{Boi,I BosropaIII,IrI ottpeAeJlr{ercrl AoBoJIb[Io yBeperIIIo, Ba

Llcr{Jlroqerrr{eN{ Taltl,rx ctrepx6l,rcrpblX BCIIDIITTeI{, I{alt 3, 4 u 9.
ll [] lrr,l orr\rcrr,rJrrl, {To1 13oBr\Io}I{Ho, cyqecrByer BaBlrcrlt{ocrb }Ie}fi[y cxo-

pOCTTIIILI BOBIOpaHI,IfI I'I SaTyxaHI{rI IIOIIhlIrIitI'l' a I'IIIeIIEO, v0lt 6tICTpee [pO-
ncxoAr,IT trpoqccc BosropilHrrfl BCrrrtrlrr{rr) TerI 6Lrcrpce IIAeT ee saryxaHlre,
Cpanrrenrre Bcex /\ecflrrr BcrIr,IrrIeH Aaer l{aJrblrefiuee [o/\ruep?I{I1erllre arorry

Ta6rrr'rqa 2
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rrpclrlorlo1r{eHlllo. B ta6;r. 2 upune4euLl BeJII{uI'IIIIT B, u Tlty IIaiIi(eHHbIe IIo
cBeToRr,tlr ltplrBtIN{ BcIIt;tItreI{. .Llanolrur,rlr, qTo B HacToflIIIeft pa6oTe paCcMaT-

prrBrlJrr{cb roJrrrlto Hpr,IBr,re, rloryqerrrrr;re no na6nroir{ellt{rll{ c cllrlr{a[ cplrnr,rpolr.- I(art BrrAlro u3 (br,rr. 3, r4e cofrocraBrreu1,r lg lltrtr 1g pr, rrex4y srr,rrrrr Be-

.IIr{q-r,I}raNrLl CyqecTByeT JIuHeiIuafl 3 aBIlclIlrocTI)

l8 Br : - 0,572 | Ig llrr,
+ 0,043

Pr: 0,308 1/rr'
t 0,031.

orr{yAa
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ll 1961 r. lrr;r roryr1s,11, 24 flaMepeH]rrr 6Jlecr{a IJV Lac B HopN{arr,Hor{
cocTorrrrr{r,r rrr,rHrrMaJrbrroro 6necrta rrocpe/lcrBorr cpaBrreHr{fl ee c llD 1- 113'
./1295. ltan rr B rrpouJror{ roAy, paB,rrI,IaIIIfl oIIcIIoIt Jlo}r{ar B rrpeAe;tax orrtir6orr
tra6nrc4ennii. Cpe4Iree Iro Rcerr Ha6rIoAeII[flrI Brlarleu]re BBeBllrlorl BCJII{{rrrrr{
OTJIIIIIAETC'I BCEI'O IIA O,,,OO4 OT BIIAIIEIII'Ifl, IIO.IIYqEII}IOT:O N 1960 T. CPC4IIEE

(Dr'rr.. 3. 3aurrcuuocrr, ilrclnily lg 1/r1 r Ig p1

r(Bal\parr.Iqrroc orrtJrorrerrrre oAHoro na6JrroAcrrr,rfl paBr.ro --l- 0",032, qro IIaxo-
J(Irrcrr B lrpcAeJrax ouur6orr rra6JrroAelrLri,i. flo-rn1r,nrorry, 6otrr,ru5r1s tltlcrb Rpe-
lrestr 6recx SBeBAr,r B rropNraJrllrolf cocrotrrrlllr [ocroflI{etr. Heo6xr)Alrrro, o/.\-
rralto, om{cr}.rrrr,.rro cna6lre ItparltoBlj0lrelrrrbre rroflpqallr{.4 BIIeB/[Ii. xlotyr
6btrr, aalracltLrpoBaIrLI Irryrralrlr cloroyurronu,ITeJltr. Hauprtlrep, u rro.rr, c 18
ua 19 r,rro,rn 1961 r. na6lroTlarrrcr, ABa nofipqaHufl BtseBAbr rla 0"x,2 upoAo"rlrflI,I-
Te,[rrrrocrr,ro oItoJIo rpcx lrr,rrryr. lJoalrorruro, aro 6],uru 4ne c.ira6ue Bcurrlrul{r{.

l{cHa6pr, 196lI r.

1. II.
2. P.
3. B.

Jlnreparypa
q). q y r a ir rr o n. I,Ian. I{pr,rucnoii acrpor}r'ra. o6c.,26, 171, 1961.
ll. lt o q u c s. AsLrophys. J., 133, 9llr, 1961.
O c n a rr r rr. C6. <Ilccraquonaprrr,ro 3BelArir. Epenan, 1957.
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143.BECTI4fl I(PtIMCHO1X ACTPOOII3}IqECHOIA

Ton XXVIII, 1962 r.
OBCEPBATOPMI4

mccJrEAoBAHr,rE @Jryt(TyAur{t[ frpl(ocTr4
. B [r4CIOy3HOII TyMAHHOCTTII NGC 6618

B,II . Apmontortroo) P. E.Iepwdepc

llay.1s11u, {nyxtyaquu rotsepxnocrrroii apnocrtt r glr{(fyar.ror,i ryrrar.ruocrr{ NGC 6618.
B rqentpa.nrnoii qacrr'r ryr,rarruocrr.r {r.nynryaqr.rn troBepxflocruoli apnocrr,r r.roc.sr ror ]fic xa-
pa(rep, rrro rr B rlerrrpe ryMarrflocrrr Opuoria. O6napyxena HoppeJrfirtrrrfi (pryHtyaqurt ap-
Itocrlr c paccrorrrrrrclM B o6racrr.r loroHnucr:ofi crpyl{Typr,r Ha BarraA}roM Hparo ryMan}rocrr.r.

A STUDY OF BRIGIITNESS FLUCTUATIONS IN THE DIFFUSE NEBULA
NGC 6618, hy B. P. Artantonou, R. ll. Gersh.berg.- Fluct,uations in the surface brightncss
of the diffuse nebula NGC 6618 have been sLudied. In thecenl,ralpart, of the nebula tlie
fluctuations are of the same character as those in the center of the Orion nebula. A corre-
lal,ion between brightness fluctuations and clistance was dctected in the region of filamen"
tary structure ai the wesl,ern edge of the nebula.

O4uu raa MeroAoB uayqeHldtl BIryrpeHHIrx ABrufielrr4li B BlrlrcclroHHbrx ry-
MaHHOCTflX SaKrIOqaeTCfl B r{CCJTeAOBaI{I4r,r {ryHryaqnrt rroBepxHocTr{ofi ap-
r{ocrl[ rlo t5rynssscr],I [11. ,(o crx IIop eroT r{eroA 6r,rr upr.rrreuel{ roJlblto AJI.tr
llayseHrrrr 4lr$$yaHoii rylrarruocrr,r NGC 1976 e Opr,rorle [21. ]tapru rroBepxr{o-
crHofi .flpr{ocrrr, oly6rr4noBar.rHbre B pa6ore [3J, uosson.flror rrpoBecrr4 a]raJro-
rr.rqnoe r,rccJreAoBarrrde B ar{rdccr{ounofi TyMaHHocrr{ NGC 6618.

tr|[ayuenr,re xapaxrepa Br{yrpeHr{rrx ABr,r}r{eHr,rii B ryMaHuocrr{ rro {nyxrya-
tlr4rrM [oBepxHocTrlo]t flpltocTrl cBoA]rTctI It BbrsucileHr{ro ro AaHHbrl\r Ha6[ro-
4euuii Syuxqulr

n t \ A/'z(4u (7'): t-,
rAe 1 - cpeAH.sfl rroBepxr-rocrHa.fl .flpnocrb ryrraHHocrr{, A1(r) - paB}rocrr,
[{e?r{Ay rroBepxrTocTr-rbrMr{.rrpKocTtrMr4 B AByx ToqHax TyMaHHocTr4, paSAeJrerrr{brx
paccToflIrl4eu (r), u H IrocJIeAyrorqeMy colocTaBJreHtr{ro'IloflyqeHHor,l SaBr,rcr.m{ocTr4
c TeoperuqecHofi oyHHql{eit, npu Bbrrrr,rcreHrr],r noropoii AeJrarorc.E re lrJrr,r rrr'rbre
lpe/,{rroJro}r(eHr{.fl o xapanTepe BHyTperrr{rrx ABr,r}fienr4}i B Ty}raH}rocTr{.

B rynranrlocu,r NGC 6618 6rr,rlr Br,r6paHr,r ABe o6Jracrrr ($lrr. 1). O4ua raa

rrrrx (1) pacnoJroxelra s uau6oJree flpnort qacrl{ TyMaHHocrlr, rAe rr]reercfl
AoBoJIr,Ho oAHopoAHa.fl crpynrypa c $,ryrtryaqr{flr{n .flpnocrtr{, HarrorrrrHaro-
rrtra.fl, r(aH r[ rleHTp ryrraHHocrlr Opnona, <nlruarqr,rii xorerl)). .{pyran o6ilacrb
(11) pacuonorr{eHa Ha BocroqHoM r{parc ryMar{Hocrr{, rAe Andl$yarroe BeulecrBo
o6paayer o6urupuyro cr{creMy, cxoAHyro c ocrarrar{r,r o6oro.rnu Cnepxuouofi.
(Llsur;rutcrrre IroHrypr,r Ha +rrr. I o.repsusaror Hau6oJree xapaHTepHEre AeraJrr,r
TyMaHHocrrr, BrrArrrrlre n.ny.rax Ho; ,{r4&xferpril rtpyx{noB, o6oauauarorqux
BBe3Abr, [pu6ru3ureJrbHo cooTBercrByror {oronnayanr,Hbrr{ bBeBAHbrM BeJrusI,I-
uaiu).

(Dyuxqux G(r) nuuucneHa, HaH n n pa6ore [2], awr rpex paBJrrrqnbrx yqa-
crl{oB crreltrpa: AJrfl o6racru Ho, 4,na o6nacrlr BeJreH},rx He6yflflpur,rx Jlrdur{ii
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N-, u N, [O I]l jrr grn o6.racrlr yntrpa$rrorrerolroro 4y6nera tO II] ),2727 i\.
vcpe4rreurrc L!'llr) nporr3lollrJrocr; ro Aocrarorruo 6onr,ruoriy y,rcry ,tap ro-qex: or 48 go l2B rrap AJrrr pagJrr,rqnbrx r'. Ha $lrr. 2 upune4err,rr roJryrrerrHbre
Balrucrruocrl G(').Eluurrqa r\ractrrra6a coorsercrn).er 0,li ttc (1.1,, ,6,ro pu..ror-
nr'ru {900 rrc). J}epxullc_rpr{ rpac[lrna orHocrrrc.tr ]r ueHrpaJrbuor.l'.racrri ry^rag-
HOCTrr, Hr'r?rrHr,re - n o6nacu,I BoJloltflI,rcrot:i crpyxrypr,r, Ha Bepxfl],rx rpa$l,r-
HaX [O HaqaIbIIL]'NI TOrIItalI [pOBeAeHI{ IIpAlIbIe C TaIIIeIICOIT yUIa ]raI(JIOHa,
paBrrr,ri\{ 1rl3. }tarr rraBecrrro [1], ranor:i ri4 4orxrua r,rrrerr, rfyuxqlra lgG(lgr)
B c,ryrrae, HoIAa {r)rxryaqurr rroBepxuocruoi.i rrpr{ocrr.r o6yc.rror.rren61 nriyrpen
ulrrru ryp6yJreHrHbrnrr.r l(Br,rfl{errr,rfl rrr,r 1l rynrirrrHocrr,r.

tDyrlnqlrn G(r), nrruucrreHrrafl 1nn qeirparrnoii qacrn NGC 661g, r,rrree,r
u o6rqell ror ?I{e BlIl{, qro Ir rr ryrrallHocru Opr,rona. floaro,uy rr,rBo/(Ft, rroJry-
rreHlrble B [2] fi rracaroqr'recfl uerrrpa r]roraHr-crrn opr,rona, L taltoii ]rre cre-
IIEIIII CTPABCAJII{DI,I I,I AJI'I NGC 6618. E4ITTTCTNEUTTOE OTJIUq],IE COCTO],IT B TON{,qro Ir yflr,rpar[r,ro"neronux Jryrrax o6.nacrr, (]racrrrrqerirrfl> Hpunoii lg'G(lgr) Aocrr,r-.
racrcfr npu 6o,nrurr,rx /', qelr B r{pacrrrrrx I,r SeJreHLrx nyuaf. Ilo-ln71rrlro,uy, l]To,r,
pC3yJIIrTaT IIe CBtrBalI C xapaltTeporl BIIyTpeHIlI,Ix l{Bll}fleutrit n Tyrr.r}lrrocTrr.
Han tlt't4uo Ilr clr,rr'.3 n pa6ore [3], n paccrrarpnnaeuorl o6nacrn rr]reercrr crr-
creArtrTr,rqecrtoe LrBNrcrrerrl,rc flpriocrr,r u yJrrrTpar[l,ro.nerourrx Jryqn;1; Bl,r/ulnro,
ato ec[rfcItr crparrr(tr.rnaqIIrI IIoHo]r IirrcJlopo/la ro f,,1gng1111 rrorrp3arlrrrr rr rrapa-
craliufl trc}]{3r]e3AHo1'o rror.rJorr\e}rr,rrr Ii SarraAHoMy IipaIo rynralrHocrir.

IJlrrnrrne rpn rpa{r,rna $ur. 2 nonaaunaror, r11s u o6nicru no.uorrirrcroii
crpyfirypLr Nelrr/Iy IgG lr lgr oupe4enerilro cyr{ecrByer rrolllleJtflru,lfi. Dro 4o-
DoJrrrIIo rreortrrAarrlrr,rr:i pcay.nr,rar, IrocI{oJIIjIiy IroJroI{Ir}ICTyro cr,rcroi\ry IIe.rrrrBfr
pacctraTpI,IBarl, I{aH cnJro[H]rro clleA)r n o6r,t.rtrolr rrrApoAr.rHarrr.l-1ccltolr clrr,rcJre.
Ec;tr'r xte Beil{ccrllo u tsoJIoItHax ne o6paayer e7lrruoii l.rrltpollr.rHaurr.recrtoii cr,r-
cretrrbt, To IIe rrcllo, rotrolly $.iryntyaquu flIll{ocrrr rrouyT BaRrrceTr} oT paccror{-
lIufl IIelItAy CpaBIIIIBAelllrlt{ll TOaII{atr{}I.

lJr,t'rnc;rcnlrn G(r) uo lrropyro pyrry 6r,r.nrr BhTrroirrrorrr,r A. tzl. o,,r.srionoii .

IIorr6pr, 1961 r.

JInr:cparypa
l. (1. ti. l[ rr r e ir r, rr c p. I{sr. I{pr,rrrcnoii acrpor{rrrt. o6c., ll ,84, 1g54.
2. c. Ll . Il r'r n c.rr r, rr e p, t'. A. lll n i,i rr. - t{'rrn. I{pr,nrcnoir'acrporlr.re. o6o., lt,

22, 7954.
li. I.'] -.It. l'c p rrr 6 r, p r., Il. A. II p o rt rr rt. .lllru. Itpurrouoii acrpodrr:. o6c., 26, l30li,

10(il .



AfiAIIEM14fl HAYI( CCCP

I,I3RECTI4'I ORCEPBATOPIIIl

pA[HOr{3 JTyTIEHI{E TITATIETAP Irbl X TyMAHHO CTEii
r4 0[PEI{EIEI{}IE PACCTOfl}Irrfi AO 3TI4X OB'bEI{TOts

P. E.Iepur,6ePc

I-lpqq"nonierr uoro/( orrpr)IoJr0rrnlr paccrolrrrri:r;1o orilcJrr,IILIx-tlJtattoraplrLlx ryltarrtrucloii
uo rrx pa/(lrorrrJrylrcrrrrlo rr DJrcnrporrrroii ruorrrocu'n l{oprry.ua (B)]. l'loron rrprrrlcllInr It ry-
ilraHrlooTtrr{, Ipo3JlaqllrJll I} paA]lollr.ranallolrc, I1 lle r.ryBOTr}I'lToJIeIi I{ IIX OIITIIaICCtiOII TOJII][C

n raiirrarroncxotr l{orrrIllryylro. l},r-trrclcrrJ llor}rrrc pirccTurnrllf l[o rIlccTIt lIJralIoTaplILIx T]-
rrarrrrocroii. IIo,uy,relur,rc paccrorlllrfl (llenarr,rii c'r'o.,r6crl ru6rrttqr,r 1?n) ctLcreltarnqccltl'I MoIIL-
rrtc paccroflur.rii, rtrrpcTlc.lotilT,rx lleroAo]r Lllrrtoncnolo (1i1u) . )/rr.rulcrIlru l)o]yJlLTaron Iiln.rton-
cr{oro [])rr rrolrorrlti6o;rcc ro.lrr,rx (rororrorpn.rccn{r-\ l(u-rurr,r.t (-1?11) c6;lr;tiaor 3rII ABc cIICT()-

l{ri paccrorrrrni.i. llo lroDr,rtr paccrorrllr,Ifl}r t}r,rrtrlcJrcll,r r{accLi rIJraIICTaplILtx ry}Ialrllocrcu;
orrrr onaaaJulob l rlpeAeJrax 10-a -:- 2,10-2 l,IA.

1IA1)IO IINIISSiON OF I't,ANtrTAITY NIlBUI,A1] AN]) A I)II|IIJ]][,IINAT],ON OII
IIISTAN(ll,lS TO TllllStr OIIJ}lCTS, by lt. L. Cersltberg.- A mcl,hotl -[ol tlotcr:rnining
Llre clist,anco lo scparale plarrc[ary nobulae fi'om l,]rcir radio cruissiott ancl clecLron tlulsily
is proposccl IlormuJa (U)-1 . Thc rriot]rod is applicablc to nobuliie [ralrsltarctrL to the ratlio
rvtwcs ald is nolscnsit.irc to thcir opl.icalllrioknc-*s in l,hc l,yman cottt,inunm. Nerv dis-
t,anccs lravc lteon tlcrivecl for: six planclary nebrrlae. ifhc derivcd rlisLanccs (column l) of l,htr
Lablc 1?e) arc sysLemaIically .smaJlcr llran those iound by Sh]ilovshy's mclhod. (.1i1n).

;\ more preoise cviilrral,ion oI Slrklovslty's r,'srrIls, by using nloro acouraLc plrotonretric daLa
(1?11), biings tlicso Lrvo sysl,ems oI dislances inLo closor a[roomoul. ll]ho trasses.ol tJte pla-
neLary nobirlac havo bocn conrpuLcd, using lho rrcrv rlist,rinccs. ifhcy wcrc louncl to be wil,-
hin the lirnits 10-a -'- 2 .10-2 ri1,r.

Cor'.nacrro rurroreBc IIIn,rorcrior:o [1 I, ]la olpc/IeJlelrnoxt )Talrc )BoJIrouEI,I
3BC3lIr,r B Ce aTr\'rOCoOpC Hapyuaerofl rI,IAllocriirutreoltoc ptlllIIoRCCI'te u o6oros-
na SBCSAbr Haqr{rraeT pacllllrp.rrTrrcrr, rrpeBllarqa.flor, co BpenroIIClI B rl.rlaueTap-
rrylo rylrarrllocrb. Pacrnupeulle o6oilorrltrr corrpoBolr{Aacrctl yN{erIbIrIeIrI,IeN,I ee

OIITIIIICCIToji TOJIIIII,I B JIAI:iIIAHOBC}IO1\I ITOIITIIHYYNIE. 1{OT71A OIIT}IqECITAfl TOJIIqA

x1," cT&IroBr4Tcrr ntcrrbrrre eArrlrrrqll, B o6oJtorrrte ycTariaB.lrllllaloTctr cpaBlrr{TeJIL-

rro oArropoAr,rbrc ()lr3rrqecxr,le yc.[olr,lfl, I,I AaJl,rlelillrcc pacml'IpeHue o6oflo.Ifiu
lrolr(TJ0 paccn:raTputlaTr, I{aIt r'rSoTeprruqecrtoc llaclul{pelrr,le I'asOBOrO O6lrana,
tIJroTIroc:t'b ItoToltoto y6r,rBa0T oo Bpet{eHCNr /(o BoJII,ITIIaHLI [O]lfll\Itil ITJIOTIIOCTtrI

ItelltSrlcSAIro.i.r cpe11u. B 6orr,[rr,r.l:IcrRe 1r3r]eorlrrie IIJIaIreTaprIbIe TylIaIIIrOCTlt
frBJrflrorcfl, corJracrr0 [1 ], yrxe orrr]rqecrti.r rorrltrlrr]I o6o;toqnaulr.

IltrtoTesa llfturorcrtoro rrorJla 6r,trr, npotrcpelra cJIeAyIoIqIIrI o6paeorr.
B pacurupnrcu{er'.icfl llpoaparllloii 060.[oqtte

fuI x. nr!: const

Ix. nzr c4 [/[,1" nul",

I{ P },I M C }I O IZ A C T P O @ II 3 14 q E C IT O T

Tou XXVIII, 1962 r.

(1)

(2)

rl\e M - nfacca o6oro.Iltll, /z - rIJIorI'Iocrb BerqecrRa I] Heii' r - pa31\Iepbl

o6oroqltu Lt I - ee roDepxrrocrl.ra.s .Epnocrr,, Ecnlr rrpcgno"rro)fir,ITr,, cJlcAytt
[1 l, .rro 1\,raccrJ Bcex lrJrarreraprrr,rx ryN{alrHocreii uplrnrepno oILIIIaItoBIJI TO
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Merr{Ay rrJroTHocTr,ro It noBepxHocTHor,i .EpnocTr,ro cJreAyeT
ItrEHIIE

n q. I"/s.

I{eqanuo Ho,nnr.rus, .(ay6 r O',(er,r [2] namlu,
gelicrnure;rbrlo cyqecrByer. Tanuiu o6paeolr, [2]
Illxroucxoro B Teopurc uoa4ueft craArrr{ paBBr{rr{.rr
crefi.

Ho noupoc o BoBIrrIItIroBcIrr,Ir,r lrJrarrerapHLlx ryrraHlrocrert ocraercrr orr{pri-
Tr,il{. IIIrtroncrtr,rrl, I,rcxoAfl I,r3 lrpocrpalrcrBel{Ho-nr,rHerrarr.rqecHtrx cnoi,icrn
cllcrerrbr l:rlrx o6tenroB, ro.rlaraer, arro IrerlocpeAcrBeHrrbrlrr.r npeArxecrrer.r-
lrllltarlllr rIJIaIIerapHbIx ryxrarrnocrefr aRrglorc.rr rrepet\reIIrrLle rtrtaHTr,r rr,rila
RV Ttru. C Ap)rrofi cropollrr, Borpuyrt u Xep6lrr flonaaairr{, qro B rreny-
nrpuoii neperterrmort 377.1943 Sge, no-wr4r,nror\ry, rrpor{cxoArrr nrcArrer{Hoe
pacrul,IpeIII{c BriernH]rx cJroeB rrApa c.ria6oii rrJrar{erapHoii ry,uanHocrr,r: Ba rre-
cl{o,rrblio AecrIrI,IJIeTIrfi 377 .1943 Sge rIB cpaRIl,IreJIbI{o rranenr,xr-rri O-tnea4rr
npeBpttrr,{Jlacb B r}Iralrra ]J9*. 13 nacrolrlec Bperrrr rreJrr,Brr Aa}rre yrtsep}r{Aarb,
trTo DTI{ /{BC CXetrbr rlonJrroqaror oAHa Apytyrc.

Tartnlr o6paaolr, rrco6xo4n,ur,r 4oloJrlrr.rreJIbrrr,Te uccJrcAoBanltn uaqartrlrori
craAr,rlr pasBr{Tr,rrr rrJraHcraprrbrx rylraHHocreil. IlpcnrAc Bcero cJreAycr uaiirlr
NIeTOA OnpeAeJrCI{lIfl paCCTO.rrI{r{rr AO orrTl.rqecltu ToJrcTrrrx rrJrarreTaprrrrrx r;r11lt11-
r.rocreii. Ifltme ilpe["rraraercs rarroii NreroA.

1. Paccnrorpull orrrr,Iqecltr.r roJrcryro o6ono.rny, oxpymarcqyrc rop.saryro
SBeBIy. Cor.naclto [1 ], cra aroAeJrb coorBercrBycr HasaJrbrroii cra4lur paari-lrrlrr
r,IIal{oraplroii ryrrarruocrlt. 9ac:rs o6oroqrru 4oJr}r{rra 6r,rrr, fioturaouarra, rrJlr,I-
rlcni paBnrep rrorrrrBoBarrnoi.r aorrr,r olpel{eJr.rrercx r[oprrytoii Crperuperra t3]

r:U(Sp)rz-'A (4)

it Be,rrr.urrra U(Sp) 3aBr.]cr{r roirr,rio or rraparrerpoB BBeBATJ 1,r xapanreprrayer
nrol\Irccrrr rraJrlrrrcJrr,rfl BBcBALT n L.. 3ona Ii[ II, onpyrHarorqa.rr topnqyro BBe3Ay,
AoJrllitrit Ir3"tlyq6111, R paAr{oArrariilrorre. Oltn.rccrta.n roJrrna cpcAr,r u pa/[lroqa-
crorax orile/\enlcrcn cfolrrry.uoii (crr., utrnpurrep, [41)

olnrIAaTE cooTHo-

(3)

rITO TaI{Oe COOTr{O[IeHtle
rrpeBpau{aeT rr.rrioTeSv
IIJIaIIeTapHLIX Tlr\I&HIIO-

0.98. {0-2

I1"/2,V2

f r'1,1

119,8+t", j \"2a'. (5)

/{rr )'" -: L0 c.u, v 7'": t5 000" tt t, : 2.10-8 lVfE $[E - xrcpa Drrrrc-
cr,Iu). B calrofi npnoli rrJrarrcraprroii ryuannocru IC 4997 l,IE .- 108 t1l.
lloarolry rIlaI{Tr,rqecltlI Bce IrBRecrrrr,re rJraIJerapHLte rynrar-rFrocrI,r AoJI}rilrrrr
6rrrs upoapatrrrr,r AJrfl calrrllrrerpoBblx BoJrrr. ,{anee, [p]I Tv ( 1 ltorort pa-
/(r.r orr B Jryrr errr,rfl o rrp e/{eJrrr ercr{ c Jr eAyronlrrlr o 6p aa orr :

2ltT ttzF": 
-? 

tu(), (6)

r4e Q - renecnrtfi yroJl, rroA noropbrilr Br{Aerr paAraoucroqnr.rx. By4eu c-ru-
rarr, rrrrorr{ocrr, Berr{ecrBa B Bor{e H II nocro.suuoli. Torga ua (5) u (6) cne-
Alret

,F',u : 5,1t.19-ar prtnf;, (7)

rAe /i - paccrorrHr,re A0 Tyr\{aHHocrr4 B trapcexax, e - yr.nonoft AI{aMerp
B celtyH/{ax tr Fu - rrorolt paAI,Io[BryrIeHrIfl B emlnz'et1 (npu T" : 75 000' K).

flrornocrs BerqecrBa B Tyi\[arrHocrrr Moxrrro olpeAeJrl.rrr, ]\{eroAoM, He Ba-
Br4ctrrqr,rM or paccroflHrrf - rro orHomeHrrro r,rr{TeHctrunocreft ilurrrtfr. yJlbrpa-

* Llacuroe coo6rlenre A. A. Eoxpuyra.
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r|-rr,ro.neronoro 4y6nela IO III [5]. Torua {opruyra (7) uosnouxer nafirlr pac-
cTorrHr{e A0 TyMa}rHocTr{

(B)

13 upnr-rquue arot n{ero4 cxo/\en c xleroAor{ olpeAeJreulrfl paccrorlHnr? 4o
rr.rrilrrer&pr{brx ryl\ra}rHocrerl, npe;qJro}Hel{rrr,Ir{ Cutouort [6 J. Merou Cr,trona.
rtalt rlBBecrIro, ocllot;irlr rla roNI o6crolrenr,crfle, rITo rlJlorrlocrb rze, orlpeAe-
,,reflHafl rro JrrrHr,rrrli [O II], rre BaBr,IcLrr or trpl,Iurlroro paccroflHna Ao ryI\IaIr-
rilocrl,l, a /?e, orlpeAc"[eIIHatr uo rloBepxHoctuoli flpr(ocrl{, SaBt{cI,IT or aroro
llnccrorrrrr{rr; [ocrox{y r,IoE{Ho lratliur raltoe R, nplr ItoropoM n, (O II) -
. - n o (II). OTlnano rrpanrr.rqecltoe ]rprrrreue]rr{e Mcrolla Cltroua ycJroE(I{eIIo
Itpcpcrtronr N{e}HBr}eBl(rJoro rrorJIoJqeur,rfl, r(oropoo cr,rJrb]ro r,rclta]Haer rlollepx-
rrocruyro flpltocrb ryN(aIIIIocrlr I,I? cJrel\oBare.rlbuo, n" (H). Ilitn ltcno,rrsao-
rlilrrr,rlr (B) aru rpy/\Hoclrll Irc BoBJrI,rItalor.

Ilanrrto rroArrepltH)rrb ) rrro coorHorrrelrr4e (B) ue BaBI,IcI,Irt ot onttt-recxoi,ir
To,rrrrq,r ryrrarllloctr tr L...l-[oaro,uy rrpe/{Jraraerlr,ii.i nte'ro7tr Irptlr{eutli\{ lprrl
orrpeAeneH[rr paccrorrrrr,rrl 4o ucex rrJraHeral]r.rbrx (u 4u${yarrr;tx) ryt\IaIt}Iocrei.i,
ocJrrr roJlr,rto oull [poapaqur,r l{Jrfl ]lir7r\rro}raJryqcrrr{fl. f{rtlr ourr,r.recl(I,I ToJICTLIX

(r L.) r)rr\I&Hrlocreft uornuo o6'se4rlrltrt, (7) u (4) u no.ny.rurt coorHorleHlre

Fu x. U3R2. (e)

3ro coo:rnomegge 6r,rno ucuonr,BoBar{o Izlxcauonrru [7] r Moplralra tB]
AJrfl r{ccJreAoBaHr{r gu$$yaurrx ryrvlauHocrert n noa6y}r(Aaroqr4x r{x aBeBA.

Ecnu y4acrcf HaAe)ilIro BbrAeJlrrrr, otrTusecxrt ToJrcrbre rrJlarrerapr{bre ryMan-
Ta6.urqa

floro H p aAr,ror.r3JryqeHrr H, 7 0-28 sm/ fiz. e 1+

R : L85.1040 :+q"n;

Surrpur, Xry-l
apE, Xc[uor, I

3,45 c.rr 
I

JInuTlc

10 c.ll

tr{arrrroc
l|1,2 c,rt

CDelslrit na6-
;rro6aelmui

tI0ToH

IC 418
NGC 65213

NGC 6572

NGC 6853
NGC 7OO9

NGC 7293

0,7

<0,3
0,8

l12

1,6
0,9

1,0

1,3
0,8
7,2

1,6
0,8
fl,0
10,6
1,0
1,0
1,2

u." xL4"
1.6 x22

13 xt6
240 x480
2ti x 30

720 x900

PaccToirrrnc, nc

IC 418

NGC 6543

NGC 6572

NGC 6853

NGC 7OO9

NGit 7293

3,9.r04
6,0. 103

8,3.103

3,7 .1.02

6 ,0.103
1,6.102

100

620

1900
lsao

34
2lfi

L7

1300

770

1200

t5t)
550

fi0

580
520

J580
tozo

87
390

50

0,10
13

(24

t s,e
0,77
2,4
0, 54

fI p r.r rvr e rr a E r4 e. Ilocnolrrny troron or NGC 6572 ua
yBepouilo, Br,rrrrlcJrerrl{fi paccrotrrlru [o oroi TyMaulrooru tr ee
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r{ocTl4, TO Co0Tr-roileHr,re (9) rrosBoJrlrT orrpeAeJrr{Tr, uo}rrrsyrolqyro cIloco6HocTr,.
,rAep Talrr4x ryxralruocrefi. O4naxo [ccJre/{oraHr{e paArror{Bryqennfl orrrtrqe-
cItI{ ToJrcrbrx rrJlaI{eraplrblx ry}rauHocreir conper{el{Hbrr,r paAIdoTeJIecnolraM rrolta
en-(e r-re iloA cr{Jly.

2. O5paruuca H paAr{oua6nro4eurtflrr rrrlanerapHbrx ryr{aHnocreft. B ra6-
JrI{qe [ptrBeAer]r,r pesyJrbraTr,r na6.nro4enrafi, u3.affire r.ra pa6orr,r Jlnnaca [9].
B ra6nnqy rre BI{JIroqeHr,r Aar-rHbre ,(pefina u loaua [10], orHocnqr{ecfl I{ ryMar{-
HocrflM NGC 7293 m NGC 6853, uocnoJrbr{y rrocJregyroqr4e rla6rrogerlus |ll ,

9l ne uo4rnepArrJlra arrrx Aar-rHr,rx. Hpoue roro, B ra6luqy rre BItJrroqeHBr ry-
ManHocru NGC 3242 n NGC 3587, raH Har( orHocflqrrecfi K Drr{M o6tenrarr
peByJrr,rarr,r MaJIo HaAelr{nrr [9]. B ra6rnue npl{BeAeHbr uaSrrogeuufl Ha pa3-
Jrlrqlrbrx AJrurlax BoJrrr, cpeAnrafi uoron paAuoI,IBryqerrr{rr, rlcrronsaoBannr,rii:
rrplr AaJrrrHefirnux pacuerax, yuroBrre paar{epbr ryr{ar{Hocrefi, naxrue ua [1 ],
II SJIeKTpollllble IIJIOTHOCTII, BbIgUCJIeIIHbIe I{aMlI IIO IaHIILII\{ [2, 72].

B cro,n6qax 9 r 10 ra6nuqrr [praBeAeHr,r paccrorrul,rfl, B],rqtrrcJreu]rr,re rro
rlopruy.re (B) u nsatue lra [1J (r 4anr,neliruer,r o6osuaqarorc.fl r?, n .Rro, coor-
nercrrenno). Cparnenrae coorBercrByrotr{rlx BeJrr.Iqrrn ,Re n -R1o rronaabrBaer
BHaqr{TeJrbubre crrcrerrarllqecxue paaJlr,Irrr{.fl. I-{enecoo6paarro, oAHano, HecnoJrb-
Ho yroqnr4Tr, pesyJrr,Tarr,r [1 ]. Itatt narecruo, Mepbr a[,rr{cc]{rr, rrcloJrbBoBalrr{bre
B [1] grs Briqr{cJreHrrfl paccroanufi Ao ryrral{Hocrerl, onpe4eJre}rbr AoBoJrbr{o
lpy6o, Onlr orRrouleur,r So:rouerpuqecxunf[ oura6xalrn, uocltoJrbr(y B ocHoBe
r{crroJrbaoBauuofi cucrelru ME Jle}r(ar r[ororpar[rvecnrTe orrpeAerre]rr4fl rroBepx-
I{ocrnbrx apnocreli, ouru6xanu, cBflBarrlrblr\,rl{ c [peAnoJro]r{eul,Ier( o [ocrorrH-
crBe orr{orxerrna ,I(O III)/I(HB) Bo Bcex uJraHerapr{brx ryMaHrrocrtrx, ur ouru6-
naMrr Ba neroqusrfi yuer atf{exra Me?r{BBeBAHoro [orJlonleHr,rx. floarouy r4Meer
cMbrcJr fiepecqurarb paccro.rrrrl{rr tro r{eroAy Illxroscnoro, r[ctroJr],Bya a6co-
Jrrorrrbre rroBepxuocrHbre .flpl{ocrlr ryMarrHocreft n JrrrHl,rr.r Hp, uafi4euurre $o-
roarenrpuqecxu [2]. Tanas rpor{eAypa ocro6ogr,ua 6rr peay,rr,rarrr [1] roqtlr.
or Bcex yxaBaHlrblx ouru6on (uouru, TaK HaH yrrer lre?r{BBeBA}roro [orJron{eul{tr
n [2] clerau c rrctroJrraoBaHrreM pacctonnrafi Ao [Jrar-rerapEr,]x ryrrauuocrefi ua.
11 J). Ho r{o}r(Ho rrocryrrr{rr, [Hase. Corracno [{],

flocmo.nrny F,,x. Iqz, ro

tt n M1l

9l'r'

R n ,,Y'tu,.
f"ls p u'/s

(10),

(1r),

tr4cuonr,ayn r{B}repeurrlle rloroxrt paAr{or{BJryrreHufl, r{o}r{Ho rrocrpor{Tb cr{-
creMy paccroxulrr? Ao rrJrarlerapur,rx ryr\{aruocteii, auarrorl,rqHyro cr{crer{o
[1i, uo cno6oTluyro or Bcex yxaaar{Hbrx Br,r]ne [orperunocreft. Ecrecrnenuo,
arro ara crlcreMa paccronulrfi 6y4er cupaBeAJrr{Ba Jrrrrtrb AJr.rr rrJrar{erapHrrx
ryManuocrefi, npoapauHrrx r[ n L" v B paAr{oAr,ra[aaoHe; HpoMe roro, flo-
npelKHeMy rrpuxoAr{rcrr IIpeAIIoJrafaTb oAr4rrar(oBocrr, rfacc rrJr&r{0T&pFrEIX
Tyl(aHHocrefi. Peaylrrarbl Tar{oro olpeAeJreHlrfl paccro.rrHui,i 4o ryualrnocreft
Aarrr,r B cro,r6qe 11 :ra6,ruqr,r (n 4a,irr,rletilreM - .Rrr). Hy.nr,-[yunr rxnaJr],r.
nu6pau ran, uro6rr paccro.El{lre Ao ryMar{Hocrrr NGC 7293 Rt coBrraJro c
paccro.flHr{elr 4o arori ryMaHl{ocrr{, [pr{BeAerruorrr s [1 ]. flplrnnaHa Ho scsnoll
ppyrort TyMar.rlrocrrr rrptrBeJla 6r,r n ynerlrseurrro paccro.firrr{fl no NGC 7293,
Ho BHaqeHue fiNcc rrru) 50 nc uanoBeporrrno, rroclto,'rblty paccrorru[e, olpe-
AenerrHoe no rpr4rorroMerpuqecnor[y rraparrJraHcy x4pa aroft TyMarrHocrrr,
cocraBJr.Eer rwll:, 26*5 nc.

Cpannlrlr Rt n Rrr. l4a mecr\i crylraeB B IByx r4r,reercfi yAoBJrerBopr{reJlrr-
rroe corJra0ire, B ocTaJrbHr,rx cflylrafx l{amr4 paccTotrHr{fl c[cTeMaTnqecHr{ treH6-
rue, trpl{rreM orItJIoFreHEfi Aocrrrraror 6 paa. Xopomero coorBercrBr{.a Me}r(Ay
paccTorrHr{rrMl{, orpeAeJreHHbrMu AByMfl coBeprleHl-ro rresaBr.lcl{MErMtr }reroAa-'
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ntll, eABa JIr{ 1\{O}r{EO 6r,r.ro OrXrn4arrr, rrocHoJrt,r,iy rtarn4r,tii rr3 aTI4x MeToAoB r{NreeT

IIo ABa CyIqeCTBeHHLIx HeAOCTaTHa,
Bo-uepnr,rx, ,R, upouop{IronarlrrHbr .Pr, r,r nepnbre croJl6qbr ra6rtrqll Ao:

craToqr.ro HarJrflAHo lrJrJrrocrprrpyloT BecbMa Hr.rSxym ToqHocrr, rrMercnlrrxcg Fv.
Bo-nropr,rx, TorrHocrrr paccroflHl4fi, orrpeAeJIeHHoro llpeEJIaraei\{r,IM Mero-

AOM, SaBmCr4T OT TOIO, UaCKOJTbKO 6nlraXa IrJrOTr{OCTr, BerqeCTBa, UafigeUnar UO

Jrr{Hr{.f,M [O III, ft cpeArrer{Ba4pamruuort rrJrorHocrtr Berr{ecrBa Bo BceM rra6-
Jrro4aeMoM o6nenre rynraHrrocrlt. Tlnr,run cJroBaMtrr, 4o nanort crerreHlr BepHo
LICrrOJrr,SOBalrHOe rrpeI{[oJrOrfieHIre

: f, in,l)' rz] (o II). (t 2)

Ec,nr,r rrepnr,rii neTlocrarox - .sBilenue gper,reurroe, c paBBr{TI{eM paArdo-

acrponoMr{qecnor,i TexHr,rrtrl oI{ oTfraAer, To BTopafl TpyAnocrr cBEBaIra c
Borrpocox{ o cyn{ecrBoBarrr{rr $nynryaqlrli urourocru u il[aHerapr{brx ryMan-
Hocrrrx, c BorrpocoM o cr{Ba}r{r.rocru gudi$yanort cpe4r,r. Sror nonpoc Ao clrx
rrop ocraercrr orltpbrrbrr{ 112-151.

B-rperwrx, MeroA lllnnoscnoro Aaer paccro.rrrrrrrr Ao lrJraHerapHbrx ryMalr-
nocret c rosuocrrro Ao rrocro.flIruoro MHolr{rrreJrrr, }t AJrrr crar{Aaprnaaqufi
rnxaJrbr ueo6xoguuo [prrBJrer(arb AorroJrr'rrrreJlr,nr,re coo6pa]fiel{}r.fl. 3rm coo6pa=
,fieur4.fl, B cBoro oqepeAb, He .rrBJr.rrlorca 6eaynpequr,rMfi.

Haxoneq, B-qerBeprDrx, HaraJlor [1] cocrasrerr B trpe,n,norox(eHura, uro
BCe rrJraHerflplrbre ryMaHHocrl{ r{i\{elor oAIt}IaKoBDre MaccIJ. 'I'anoe [peArIoJIo-
)r{eHue ocrroBarro Jrr{mb Ha o6rqux reoperuqecxux coo6paxre}Ir4flx tr, crporo
loBop.fi , He noATBeplr{Aerro HeBaBr,rcr4r\{brurt na6nro4eHn.fl rvr[.

Vqlttr,rra-g orlr rrerDlpe o6c:ro.g:renr,crBa, MolnHo cHa3arr,, rrro coorBercrBlle
.Rs a Rr1 lrerrJloxoe.

cne4yer oTMerI4Tr,, qro troflyqeHl.rbre Halrr{ paccTo.rrHrl-s Mo)r{Iro yTorrHl,rTb,
ecJrtr [pr{ rroMorqr{ {otoiuerpuuecxlrx AaHI.r],rx rrJlr4 Aa}He trpocro rlo rp.rIA{},rM
cHr4MHar{ BB0CTTI [OlpaBKy 3a rrpocTpaHcTBeHHyro crpyKTypy TyMaHHocTrr.
'Iyuauuocrr, NGC 7293, Hanpr4Mep, ecrecrBerruo rrpeAcraBlrrb, nalt o6o.lo.r-

\"2av

fi)/, y noropofi orlrolreHrre xy6ou

-5

paAr,rycoB 

=rrrr 
: 0,74(u,r., HarprrMep,

' nrem
cHr{}rox s ll2l). Tor4a a$Senrunnrrrt o6r,ert ryr\raHuocr}r l{ecltoJrbno
yMer{brur,rrcfl rr {opuyra (B) aact paccroflHr4e 20 nc, qro rrpaxrrlnecnn
coBlaAaer c paccro.fl Er{el,r, nart4enH6rM tro rprdrouoMerpr4qecnoMy rrapaJrJramcy.
flo rorl fire [puqr4He cJreAyer lrecHoJrblro yBeilr4qrtTb paccro.Errrr.tr Ao ryMarrrro-
creri IC 4lB w NGC 7009. Ocrannsr,re rpr{ rJraHerapHsre ryi\{anr{ocrrr rrMeror
AoBoJrrrHo paBHorreplroe paclpeAeJreHrre Beu{ecrBa rro o6relry, r,r BAecr, rre rpe-
1yarcn BBeAeHrde rro[paBon Ba crpymrypy.

3. Snan paccroflIrr,rfl Ao rrJrarrerapubrx ryr{annocrefi r{ rrJrornocrr, Berrle-
cTBa B Hr{X, JIeIHO IIOACqI{TaTI, l,ra00br oTr(X Ty]ra]InOCreli. I4C[Onrayem O.re-
Br{l(Eyro {opnryry

(Rg)Btty1n" - 1,35'L0 LsRBqBnuMg, (13)

rAe tro-rrpeffirler,ry .R Br,rpameHo ts rrapcenax, & e- B ceny]rAax. B rocne4-
ueu cron6qe :ra6nnqr,r rrprrBeAeur,r r{accbr ryMaHHocrefi, nuuucneHH},re tro
$opuyne (13), npnueM r4crroJlbaonanr,r /ir. Cornacno arr{M BbrqrrcJlerrrzflM, Mac-
cbr rrJrauerapr{brx ryMarr}rocreft tsaltJrroqeHr,r Il [pe4eJrax or 10-a Ao 2.70-z
COIHEIIHbIX MACC. CJIEAYET SAXTETIITI,, qTO NOTYqEHHLIE BETUqIIHbI OqEH}, CIlJIb.
IIO tsaBI4C.flT OT TOIIHOCTI{ I4CXO,q}IbIX AaH}r.6IX

M:+
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TaI( qro EafiAeHHbre Brrarreflr{fl },roryr 6rrrr otgrou1eHbr BHaql{TeJlbrlrrntr,r omu6-
naMr{. Oguaxo e/.[Ba Jrr{ paaJruqufl rlracc B 200 paa Mo}HHo rroJrl{ocrblo orrrecrl,I

Ba cqer omu6oH.

,I(eficrurtenluo, o6par:ntlcfl It $ur. 2 rl [2], rAe tro]taaaua saBllcui\locrb tl,c

or 1. Ha aroru rpa$z6e, rlocrpoe1lHoM 1l ;lorapu$uuqecltoll lracmta6e, paa-

6poc rouem ilpetsr,rrtraer eAr{Hr{rly, Pas6poc rIo}r(er 6rrrr rr,ranan lrcursuoti
iI11CnCpcr{eii Macc ryMaHIIocTeft I{JI}I omI,I6Haxll{ upII yrlere Mex{sBeBAHol'o

trotJrotr{eHr{l. llocxotrr,ity, corJracHo (2), ttn cx M-'lu1"l', To Aa}I{e IIoJroBIlr.Ia

aroro paa6poca coorBercrByor Arrrcrrepcuu Macc [JIaHerapHbIx ryi\IallHocreii
sa 2-3 tropfl[I{a Beirfiqunbr.

,{,anee, rro BaBacl4Mocm Ig n (lg t) IrerpyAro oqeularT._ cpeAHIoIo

trJrar{eTapr{brx TyMaHHOCreft. BoCnOJIt,syeMgff AJIfl STOrO a6CO.rrornoft
Mocrbro B JTI4EITI{ Hp ooflopoflHofi ilraBMLr B ycJIoBEflx unarerapnoft
Eocrr{ - 9,4'10-26 nZ epelcns'cerc (orryuaft B, Tn: 15 000'K) t161'
[t[eeM

M : t\n"frls, \
[ : 9,4. 1g-zanz^7 (

Maccy
CBETII-

ryMaH-
Torlta

(t 5)

AJIfi o[peAeJIeHIIocT]I / e4ect y,qo6no cqllTarl Ty[IaHIIocrb ny6uuecnoil {Op-
iuu). I4a (15) nonyuaen

I : 9,4.10-2c

lgn" lg1 C, C - 9,4.70-za

/ M 1'l' 6t
| 
- 

I nt!
\,rn / e

(16)

(r7)(*)''"- *,u:-
5

Corracno [2\, - 3r* , - 4,06; crreAoBareJrwro, M : 5'10-3 Ms. eraaexu.
qI4Ha x0poruo COlJIaCyerCtI C Ha[I[]{II IleByiIbTaTa}III, IpI{BeAeHIILII{II B IIOC-

JreAn eM cron6rle ta6rtltr\r,r.
B aartnrgqeu[e cJIe/(yeT noAqepxHyilb, rITo IIoJIyqeIIH],Ie paCCrotIHIIn ilo

trJraHeTapllblx TytlaHllocreii lleur,ue oOrqenpuIItITLIx paccroxr'rr'ui. Ecnn oto
o6crosretrlclno goATBepArrrctr ua 6orrruer{ qrICJre o6tentoc, To }r\{0I{bIIrgrII4e
rtrr{aJrr,r pacc'rounl,rli Ao nJlarreraprrllx ryrraltuoctefi HeIIB6e}HI{o npt'IBcAer rt
rrepeclrorpy a6ttc,ttoltt.tlrx BoJII,IquII LIX fl/Iep (s Ctopony ocla6neurur lIa t'' ltJIt't

6onrrrre) rd n yBc,rrrtrrelrr{rc nllocrpa[rcrBeIIIIofi n.nourocu{ lrJIaHerapIILIx ryxlali-
rrocrefi n la,naxrr,rne uo npalilrei,i ruepe B IIocHoJIbr{o pa3. flocnoltrny rIe[aB]Io
6tt.lo uo6aearlo, rrro trApa rrenoropbrx frJraHeraplrblx ryrlallllocreli lta;ry.1;1191

AoBoJrbHo ?Hecrr(yru nopflycr(yJrrrpuyro paArraqr.rro [17], ro rll]L{ sllaalllreJrlrrox{
yBelr4qelruu o6qero qr.rcJra arux o6T,extoB BoaHlrxacr tsonpoc, IIe tlBJlflIorctr Jrl{

IIJIaIJCTapHLIe TyI[aH]IOCTII Bai\{eTIILI1\'II'I I{CTOqIMI(aX'III I{oCxIIIqeCItI{X JIyrlefi B

la.naH:rlrne.
Ilpe4craurxercrr Bccbxra meJIareJIbIrbINf rlpoAoJrll{eulre pa6otr,r [2] 71;rn ue-

peBoAa Bccro HaraJrora [t]rra 6oree r.ra,4e]r{Hyro tpotouerpltuecltylo oclroBv.
l{. colra,nenr{ro, TllyArro o}rrr{Aarrr,.rro n 6,rtt)ttariruee Bper{tl r:anoii trcpeBoA Mo-

;ner 6r,rrr, ul,tnoanerr n{eTo/IaNItI paAuoacTpol'IotrII{tr{, rrocltoJrbI{y notpc6yercn
rrsL{eperrrre rroronou l\{oqllocrr,Io Rrlrlor]; 4o 10-28-{0-2r rtml"tP'eq.

[o6aBJrerrne. flplr o6cyu4euur.r rractoarqeli pa6orr,r B rr]rBapo 1962 r"
tra celrr{nape no paAr4oacrpouorlr4u n fAI4tLl,e 6rr.nn srrcnaaaltbl co1\'Ilte}Illfl rlo
11oBoAy o6ocnogautrocrrr yNrerrE,Lrrerrrrfl IIIITaJILI paccronr,rr,rii Ao nJraIIerallHLrx
Ty[,laIrrIocreri. Bo-nepnIJx, rroBb]e paccroftrll{fl cucrex{arflrrecHI{ or,IIrIaIalorcrr

or peayJrbraros [1], noropr,to ocrloBarrll Hil crur]Icrr{rlecnr{x Aa}IliLIx; Bo-BTo-

])brx, ytrenblrrerrr{e rrrltaJ]r,r paccronulrii rIprrrloAI,IT It croJlr,6o.irr,lrioili rrpocr-

irurrcrr"rru,lri u"rrorHocrl,I uJIilIIcTaplll,Ix Tyl{alllrocretl, aITo IIx o6uicc rrI'tc;no (ea

llper,r.fl cy[(ecrBor]aHufl 1'aJrar{Tuirlr) crauonnrcn 6nnalil4lr I,IJIII Aa]Ite tlpeBoo-
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xoArrr o6u1ee qlrcJro BBeaA B la,ranrr,rxe. B cs.flar c srlrM rleo6xo4r.trto cAeJlarb
cJreAyron{r(e BaMeqaHrIfi .

B negaaner? pa6ore rc. II. flcnoscnoro ItB] nonaeaHo, llro InHaJIa paccro-
snufi [t] Aonmna 6rrrr yuenr,rtrena, r{cxoA.tr r4B BBeaAgo-crarlrcrl{qecnnx coo6-
pamenurl, n 1,5 paaa. 0ro couacyercfl c peayJllraraMrrHacro.fln1efi pa6o-
TI;I' trOlyqeHHLIMI4 COBepmeHHO I4HbIM tryTeM.

9ro lxe Hacaerc.fl BToporo BaMerraHrrrr? To cyrqecrBoBaur{e 6o.rrruoro qEoJIa

rrraHerapHblx ryMaHrrocrefi B laraxrr(He (aa rper,ra ee nutanra), cpaBurrMoro
c o6rlrau qucJIoM BBeBA, eule He oauasaer, qro Bce BBeB[r,r rrpoxoAflT craAEIo
rr4pa trJraHetapuofi TyMaHuocrr{. Taxoe ffie 6orbrloe KorusecrBo rrJraHerap-
Hr,rx ryr\{aHnoc:reri Mo}r{er o6ecuesurr, a oco1as rpyntra 3BeBA, ecJrr4 B xo4e
paaBrrrr[fl arrl BBeBAbr r{eoArroHparno c6pacr,rnaro:r o6o,nouny. fl.iranerapnore
',ryMalrHocrr{ c 4nofiurrml{ rr cJloH{Iruur,r o6oroqnar{r{, BoBMo}fiHo, cBrrAereJlb-
crByror o raxux troBropubrx orr6pocax.

Brrpaxato I4cr(peHHIoIo 6raropapllocrs B. tr4. flponIany Ba [oJleBnoe o6-
cylr{AeHrre pa6oru.

,I{ena6pr, 1961 r.
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OOTOSJIEI(TPI{IIECKITIT METOA IISMEPEHIIfl BE.,TMqUHbI fl
IJAIPABJIEHIIfl MATHIITHOIO IIOJIfl HA TIOBEPXHOCTII COJIHUA

B. E. Cncemcr.rtoo, A. B. Cecepu't,tto

Orncal Merog, lroBrorrroulrft nprr [o]rorqrr..narrrlrtorpa{a-}tprrucnoii acrpo(puar.r.re-
cnoli o6cepnaropr{r{ rr3Mepflrr,, Hporle upo4o,nr,uoi,i cocraBJr-flroqeli uarnuuroro uo.rrs Co,lu-
qa, ero trolepeqHylo cocraBJrrrrorqyro rr o[peAeJrETr, ee EarrpaBJIeHue Ha ronepxrrocru Co,nrr-
j{a, rrro Aaer reM caur,ru a6co.irrorrryro sefli{.rrtny I{ [afipaBJreur{e BeHTopa nola. Ec;ru upu
r,r3rreperrr4sx rrpo4oJrbrroro noJrfl trpr4MeHrrercfi Mo4yJrflqr,rt l- ll4 )v tt {ototoxu, BoBHr{Karo-
rqlre ipu no;re-6anra.nx r'IllrerrollBllocrr{ o1- I,r o2-HoMloEeHT B AByx IqeJrfix forol\[erpa1 l6J-q r|r a ro T c ,r, To lrpll rrsMeperrr'rfix flofiepesrroro rroJrfi IrpIrMeIIEeTCf I\{OAyJrflt[]:.,{ 0, 1/2',}v,
nyreu 4o6arrcriun n^npncta;ury ADP xrapqenoft rlJracrlrl.Irtrr c r[tlncuponanuofi paanoctrro
thaall4)u,uo6ayKaBaIIEI;IxfotOtoHacKJIaAlIBaIorcE.Aaurrlyt.fiotreperluoro_rlofls
orrpeAenrrerc.fl rra AByx aanlrceilr cr,rrrraJron, cAeJIaliIIrIx B rIoJIoE(eIrI,Ifix atoil nnactuttttw l/4 ?u,

orJrrrqaroqflxcst ua 45" Apyr or Apyra. ,{,rx noryuenrlrl 3aBrrcl{Mocr]I cIrruaJroB or BeJrr{ql{rrbr
rranJrolra y rr a3rrMyTa X Befiropa IIoJITI trpl{NleHtlercf paBJIOxteHI{e aJleRTp[Itlg!"r:tf_].."19_q1-
ur,rii ruyrprn Marlrtrruo-pacllcu.nerruofi JrlHr{r{ rla ABa BBaI4MHo-oproroIraJIbrrI;Ix Horeoafifi.fi,
aITo [ogBoTfleT cITJIaAI,IBaTI, IIx IIIITeIIcIIBIIoCTII B IIPEAEJIAX OIITUIIECRI,I TO.TTCtOii JII{III{II rrOIJIO.

rqeulr.fi rr yqecrr, 6,nenTlltponamre rI r;BallrlroAelictlne paBJIIrqrrLrM o6paaoM troJrxprlSoBalrrrbrx
or-, fl- rr oz-noMtroHerrr:.,II,.rn lblqrrcJrelrrrE nor.rxpemoft BaBI,IcrIMocrrr crlrrraJloB or BeJI[qIr-
ttit II n fianJrorra y rrpllMorrerr [rero,q, flpeAJloxtennrut n [19, 20].

Onucan ntero4 ira.nn6poanrr re;urur.rlLr rIoJJ.E I,r orcqera aarrMyra rro;rn (npr rro^ilrou{lr

IrcxyccrBerrrrolo uarrlma). -Toqnoc:rs 
oflpeAeJrerrlr.E [otrepeqroro lronn (niyrtr,r)..- tOO ea,

-13 
rll4e Kapr rrprrueAerrLr. peayJrr,Tarr,r AoBoJrr,[o cnoxtnoii o6pa6otnr aanltccil cr'IrIIaJroB

npoAoJrbr.roro r{ flolepeqrroro uolcfi (r[ur. 11, 12) . B nenotopbrx cryqafix rloJrfl coJrlreqlrbrx
rrETerr troRasr,rBaroT B !I x p e B y ro crpynrypy.

A PHOTOELECTRIC NIETIIOD FOR MEASUREMtrNTS OF THE N,IAGNITUDE
AND IIIRECTION OF TFItr SOLAR MAGNETIC FIELD, bv V. E. Stepttnou, A. B. Se-
Llet,n1t .- A mobhorl is dcscribcd whiclr, l,oge[hcr wiLh Lhe measuremenb oI Lhe longiLudinal
com6oucnL. oermiLs thc dcLernlination oI Llrc valuc anil direcLion of Lhe Lransverse compo-
ncnl, of Lhe's'olar magnctic fielct. Thus Lhe absolute value and ctireciion of the field vect,or
is obtained.

'Ihe measuremclts arc rnadc bv nicans of lhe magnetograph of the Crimean Astrophy-
sical Ohservatory. For lhe dcl,erminal,iol of Uhe longiLudinal componenL a modu]aLion of
1,/aX, is usecl and the phol,ocurrenl,s, originatingduringthe intensity variabions of ihe o1

arirl ozcomponcnlsinLwoslitsofLhephoLomclci,aresubLracl,ed.Fornreasurements
oI the transverse field the modulations 0, 1/2 l, areappliedby using a q-uarLz plale with
a lixect phase dillerencerf alu togel,her rvit,h the ADP cryst,al. In this_case ihe photocurrents
are adried. Thc azirmrl,li of th.e transverse field is determined from two recordings
of signals, obtained in posiLions olthc)"14 pla_Le which differ by 45'. In order to debermine
tlre rl"cpcndcnce oI Lhc signal on Lirc va1ue, inclinalion y and azimuth 1oI t,hc fielt[.vector,
clecLribal oscillaLions ii a nragucLically split[cd Iine arc dividctt inLo Lwo mubtrally per-
uontlicular oscillaLions. Tlris permits lhe summaLion of t.heir inLcnsiiics wit,hin Lhe limiLs
'of an opt icallv thicl< ahsorpIi6n Iinc antl to Lakc inLo accounL the blending and lnLera_ction
oi the diffmenl,Iy polarizeil or, a and oz componenl,s. The method -proposcd in [19] and
l20l is applicd for'compuLirrq Lhc rlcpendence oI Llrc signals on H and 1'' 'Ttre'meLhod oI caijbraLTon oi fhe licld sLrenglhlnd azimul,h reading lor lhe field
(by means of an arLificial magnei) is described. The precision of del,ermination of the trans-
vcrsc ficld (noiso lr:vcl) js - 100 gauss.

The rcsults of a ral,her complei reducl,ion of signal recorclings of the longitudilal and
transverse fields are given in ihe forrn of a map (Fig. 11,12). In sorne cases Lhe fields of
spots show an e d d y structure.



Mero4 orrpeAeJrer{rrfl r-tpol\oJrr,rroii cocran.rrnronleii rlal'Irllrrrot'o rro.un Co;rttr-

rI1, paBpa6oranrii,rii f . Il. Iic6xonorr [1], 6r,r;t BrlaqrlreJrbl{o paBDLIr B rIocJIe-

Iyroqrlx pa6otax [2-41, ol{Iralto ocHosHoli [ptr]rqrr[ aroro rloroAa - MoEy-

JI;IIII{;I IIOJIApI{SOBaIIIIOIO CBeTa lrf BLIAeileIMe IIOJIOBIIOIO CI'IIIIaJIa I'I3 CpaBI'M-

TeJrrHo 6onr,ruoro ypoBl{rr I[52,1161, {otoyunoxlrreJleli rlyrerl cl'IlrxpontrSaqrtrr
o:gTr4rreclioii t\[oAyJrtrqrrr{ c Aorlo/IyJ]rlropoM ycullfiaeilt{ - ocraJlofl rIerlSMeII-

III,IM.
B Hpr,rucxoii actpo{uer{,r0cr(oi,ii o6cepBaropun [2,3] 6r,rn cnoncrpyr{poBart

rrlrrHrrrorpa(l c ynyurrolrrroi,i DJrcnrpflqecnoii cxe,lroii, qro troBRoJItIer perl{-.
,crpr4poBarb rlolrr c r.rror{aAl,I, pannoii oAiloI:I I{Bal(parlroii celtyrile 4ylu [51.

]j noHcrpytrqr{ro rratrr[rorparpa 6r,uro nne4el{o rrprrcfioco6nerrtre AJitr Itol\{ileH-

carlrrll JrlrreBbrX cnopocrert [2,6], noTopoe ycrretullo [pIrMeI"LsJIoot; /{JItr perlt-
,crpaur{r4 ryrreBLrx cxopocreii oA}roRpex!erlHo c Barlrrcblo lroJltr [7,8]. lloaAuee,
fipnr{errrfl rperLro u{eJrb m tperr.rir r}to'royrruomrrreJr}; [3], upollauo/{I4Jracl oA-

rroBpenreHr,ro r{ Banr{cb qerrrpaJrr)rrorYr octatoglroii ttrrteucltnnocrrr JI}IHIIr{ [or-
itolr(en!1rr, lo ttotopor:i otrpeAeiIrLIIocl] Mar]rI4TI{oe ro,tre.

Mrrrnn:rorpadt, uoctpoerrnLli{ B Ilylltoncltoii o6cepsaropltr,r JI. M. I(otnn-
porr [1r], ocnouan rla ro^t ]He IrpI{rI{r.uIC f. B. Be6ltorta [tl, o4uano cBer or
4uyx llereii rrorraAaer rre tra ABa c[oroynrrroxurreJrtl, a Ha oAI,IIJ; ITpIa 3To1\r aB-

1opor{ 6r,rn upr,rlreuell ABoiiuorl uo4ynarop npyroroi,i IIoJItIprIsaIII4u c qacTo-

liryfl 400 y 7400 et1. IlpeurryrqecrRo eror,i cucrer{Lr B&Itrlloq&erc.fl ]t rol\{, qro
:r'er r,tco6xo/IrrMocrr{ u 6arralrcr.tponne r[otoyMHo]nflreJreii, He,r[ocrarltoM trB-

Jtflorcrr 6o.rr,uan rrorcTttr cRcril lril orITLrqocItI,Ix /{era,IIfIX, rITo rlpr{Ro/Ilrr It 3rla-
ritrTeJlr,rrox{y c}IrIiI{elllrI0 06I1Cii rIyrlcTRI'{Te.[bIIocrI4 npn60pa.

P. Jlaiirouou [9] 5rr;ri paapa6oTarr nonr,rri {ororparplrueclulfi MCro,I( roJly-
trcnrrfl trr&rllrrror.pflulr. B cflerrrl)olc,]rr,rorpa(re oII paBAeJraJr cller Ira /[Ba olrrr{-
rTecr{r,Ix I(arraJrax c opror'orrarr,uoi.i no,lrflpl,Igalll{eit lr, nr,rpeSarr ueJItIN{lt cilel{-
lporcJrr,rol.pac[a xpu.nr,n Jrlrrrrrrr, paor(erlJlelllroi.i B N{arilItrllorr [oJre, IIoJryqaJI

4na r'rao6palI{erl]'Ifl Co.;rltqa. lJ 'rex yrracrl(ax Coruqa, IrAe I'Ia6JrroAilJrocb IroJIo

o4goi.i rro.[flprrocrlr, na o,1loi,t [Jracrr'rrrre 6r,r.ro yrrerrr,Iuellr{c floqepllerMtt ilo
cpaBrrelrr4ro c o6qunr titortort, a IIa Apyroii - yne,lu.re[11e. AeJIaa r,ra o4uoii
Ir,rr&crrrrrrrrr rrorarr{n I,I crt.[aArrrr]afl ]rerarl4B uepuoii c lro3I4TI{BoNI BTopofi [JIa-
cTt,rlrrrr{, orr uoJryrraJl l\rrrlrrrrTor'}lai\rxry yqacTl(a IIOBepxl,tocTu COilHI{a C I'ICI{JLI0-

1r(-rIIr,rorr atlr[exra JIyrleR]Ix crtopocrei'i.
3tgt cltoco6 IIpIaBJIeltarc.norl 6r,lctpr,rroi'i no.nyrlelllltl lralIII{TorpaMM I4 yi{o-

6ctr g.ntr r{ityqcnl{rr 6trctprrx rrgllcrrelrni,ir rto,.tn. Ero Ire/{ocrarl(a}Il,1 tlRJrflIorcfl
Iri.r.rafl rtyncrRriroJrlHocrr> (/J ) 100 ac) rt rpyl\Irocrr' roryqeHl'Irr IioJII{qe-
crrcrrrroii rle,Ilrrq];rrrbl IroJtfl . 

.]Iartoneq, 
B rlocJreAHee BpoiIrI Il0l 6r,r.ri

ooul\i1rr 1pn6op, orJrr4qarorr(I{licn or upenrrrei,i uoAeJI}I xa1laltrepol\{ 3anr4cl't

rrg,ul. Ctgrra.lr rroJrrr BarJlrcl,rBaercl Ila (roto6yuare DJIeHTpoIIHLIil{ IIytIItoN'I oc-
rpr.nnolpar[a, flprtocrr, ]toropor.o ll3r{e}rrrcrcrr c BeJIIIqI,IIIoiI rlo.[fl, a IIalll]aDire-
tn,re nraJrrrrx note6asr,tii DJrcnrllonrroro rlyqrta ;/ItaBI;IBaer rra lroJlrrpllocrb rlar-
Iri,rTrro.lto uotrtr. l.[o"uyqaeuarl l]rI,L\r cUoco6or,r rrapra tIaTIII,ITIIoIo II0.[fl ilMeeT
llr't/( rrrrpr{xoBoli ccrritr.0,4lrariri Nrarlrr,ITolparrxra rIMeer nIeut;mylo IIaIJIflA-
l l oollL II xapaRTell,:iiluI'ICII yxy/{ilIaOT lla3pelneHl'Ie ItallTLI.

I'J.artorrer1, rreAarro .fl . llpor,rop [11] npcfno]nlrJr a{ero/{ }IBNteperMfl BeJrtrql'I-

n r)r I,i yrJra rrarrJrona rrorrr. ].IprrrN,relreurIe Iton{rleucaropa lla6u.I'Ie roBBoJItIer
rToryrruTr, cr{cTetry fioiroc, Bo3IrIrr{aIorqI4X OT pa3J].}ItI},If ilO.lItIpI{SaIIlIU Il I{OIIII0-
Irolrrilx rpnr.xera 3eerrarra. Ariratrne paarroorll r[aa o-tto,uuoilelrr rrosBoJlfrer
rriiiitn Itolrcratrrtl DJlJrl,rrlTllrrconoi,i IroJIflpI{BaUI,tu lr IIaIiJroH noJltr. STor 0o-
rorparixr.rccrtr,ri.i xreroll AotloJrT)rro cJrolI{eI{ r{ rlo,r{llep?](eII uJrI,IflIIIrlo lrlrcrpy-
rrtrnraJlbl,roli uoJLEpr,rBarlrrr.r; ltllon{e ro.lo, orI }Ie fIoBIloJrfrer rraiiTlt aBI{}tyr
lt()JIfl.

0lqrrano BCe IIpel\JIo?t.{O1tHI)Ie l(o CI,IX IIOp IIe'IOl\Iil rte IIoBBOJIflJIU tr0ilyqr{Tl
il o Jr rr y ro napTulry r{arr{lrTrrol'o rroJrtl, r,r3 ItoTolloii ]\{oE{Iro 6lrno 6r,r cyAtrTb
,O .IJ0JII,IIItr{He HaIIpfl}ITeHIIooTI{ }1 IIarIPA]].[EH],{I{ CIIJIOBbIX JIIIHIII-1 I]A TOBEPXEOCTII

Co,rrnqa.

lot



3a4ava uacroxrlefi pa6orrr cocrorrr n paapa6orHe {oro:}rrer{rpr,r-secH o ro }reroAa r{3trepeHtlfl R eJrtrqlrHbr rr Hanp aB Jr eH}rfr
Ir o JLr, xapaHTepr,rSyeMoro yrJrol\{HanJrorra BeHTopa no.[.s n Iysy SpeHr4rr \i
I'I aBI4i\4yrol\I nouepevrror,i cocraBJlfIloqeii uo,rn 7. floucxn raHoro r{eroAa 6r,rJr!r
Harrarr,r n 1958 r., oArraHo yAoBJrerBopr{reJrbr.ra-fl paapa6orxa ero 6r,ura Aocrtrr-
Ilyra B 1959 r. C tex uop MeroA 6o,ree r.rnr.r [reHee cr{crerrarr,rrrecrir{ rpr,rl{eHrrercfl
AJIfl pel'llcrpaI{}II4 rloJleli aHTI{BHr,Ix o6.iracreii. I(parxoe coo6rqerrrae o6 aroM
rreroAe cAeJrarro u [121.

Heo6xo4urrocrb noryqeHr{rr rI o Jr rr br x l{arrubrx o rroJre Bbrreraer xora 6r,r
I4B cJreAyrotrlr.rx coo6paxerrlrfi.

Oguuu r,rB aBTopoB IleAaBlro 6ulo o6pau\eno BHr{r\{aHtre Ha uritepecni,ri,i
{anr ncanrc}il,ItJ B rIIIpax 6onr,uu,rx rirrelr roileperrioro rroJrfl [5]; n pn4e c"rr)-
rraeB ronepcqllafl cccTaBJIEroqan Ha6riroTlacTctr Il floJryTerrr{. Flenoroprre yril,r-
rloJrflprible rrITIra .racro 6rtnaror oI{py}r{errrr rrei,irlta"nr,rroi.i ;rr,rulrei,r, ec;rlr pao-
CMaTJ]I'IRaTL ItallTy rllICTO IlpOl(OJIl,IlOrO IIOJIfI, IIO Il IIeliOTopIttX !IIITepOCI.ILTX
cJr}rtlnlr* 6r,tno aapeII,ICTIIr,JpoBaHo rIoflRJIelrI{e Bariri.rJyrr,rx neiirpa.nr,rrbrx Jrr,r-
rrllii nrtyrpn [.rITrIa [5].3rlr eS$ertrr,r rrol'yr 6Lr.rr, cirncalrbr rrai{ c clr"rlLHr;ur
IIar{JroIJor\r H IropMaJrI{ clrJloRbrx rr,rsull rroJrtr, TaH rr c Irairlrqr,rcnr a B r,r N{ y-
T a Jr D rr o li coc:rau.rr.aloulerir noJrrr y lrrrerr. .I[.na paage.ue]rtr.s arr,rx AByx co-
craRJIflrolrll,rx Hec6xo^r,rtr rueroA, rr0BBoJlflroqr.rii r{e roJrblro orpe,LleJrr,]Tr, yroJr
IIaItJIolla roJlfl, IIo lI aSlIl{yT crJrosoii JrI,r}rItir. Ileycroi.itqilBocTrr
rrl4cro npol(oJrrrrroI.o IIoJlrI [13], I.Iallrqrre BrrxpcBoii crp,rrHrypr,r Bor{pyr rflTerr,
ItoTop)/Io xopotrto rr0r{&BLrIl&ror lJ,-clerrrpol'crJtrot'llaulrr,r (Xer:ur [11rJ), rrarr,r-
rrLre Ir]trrlr{erlrri ro cnr4pa.narr u o6rac'lr,r rrflTrril, rraliAerrnr,ro u [15, 161, crr,rpa;rrr,-
IIatI crpyl{Typa noJrol{on B r{oJl}rrerlrl, rro"[ytreHrrilff u o6ru,crr cucte nplr r[o.r'o-
lpa$ur c 6arronoB [17], no.nrneHr,rc lolcpe.rlroii cocraBJrrrrorqei,i n nIp ax
u rIoJIyrelllI HeI{orcplnx rflTcIr [5] - ucc artt r[an'rr,r BacraR,Trrrror rroAoBpeRarr,,
rrTo IloJre IrrTeIr l,rtreeT a B I,r tl y T a Jr ]J Ir y rc cocTaBJrflro]Jlylo Ir, BOSX{O}r{HO,
cxoAlro c 6e(cl4roBr,1trr rraulrtr{Tllr,Irr rroJIeM, Itali aro 6r,r,no orxreqerro n [5]. Ol-
Iralto, rtTC6Dr petrrI,rTb yDepelrlro Bonll0c o lrlllrpole Iiat'IrlrTlroro lroJtfl coJllrerr-
HLIX rltlTeIr, Eec6xcAnnr rjeTO,I{, llcBRoJJ,IIo[1uii rrallerHnr,rill o6paaolr orrpc/{c-
JIIlTbIlanpaBrenuecl,IJroBr,tx,nr,rru,riilrarlrr,rrrrlrxuo.rrelirraCo"rrrrqe.

s l. Merog IraMeperrr,rfl

(Doroalexrpuqecrr.rfi MeroA rfaMepenrrfl rrarHr{THbrx noJrefi rro r4x gelic:rnuro
Ha cnel{TpaJIblrbre lltrurtu ocHoBalr Ha perrrcrpaulrn noJle6aunfi trnrelrcraB}ro-
cTr4 JII{II}II4 np?r I4Br{epel]r4flx cocTo.flrll{fr ee noJrflpr,r3arll4l4, noTopbre BoBHlrrraror
IIPE MOAYJIflI]IIflX PABI]OCTI{ XOAA B TO1\I I{JII{ I{HOI{ NOJIflPI{3ATOPE. B CJTY'1Ne

otrTurrecnr.r r o u lt o fi a M rd c c rr o H H o rl Jr r4 rr r{ tr, BoBHtrrnarorqerl B
raBe B npl{cyTcTBrau IIpoIrBBoJrbHo opr{el]Tr4poBaHHoro r{arHrrTHoro rroJrfl, co-
crorrnr.renoJl,rrprraartrr4r.rxam4ori IrB I{oMrrolelrrHe B a B rrcrrr oTtroJl.apr{Ba-
qulr Apyrux noMtroHenr, HecMorp.E Ha r{x 6.neu4uponaulre (ue-aa xouesnoii
mupl{I{bl lraur.rn), Boarrr[Hamqee ilpr4 c.na6rrx r{ yMeper{Hbrx troJr.rrx (Hor4a or
cyrcrByer rroJrHoe paaAeJreH?re HoMnoHeHT). Haupnlrep , ecil:,zt B DTor\,r cilyqae
B KaqecTBe arraJrr4SaTopa I4cnoJrbSyeTcfl rrJracTr4HHa + tl4 ), tt rroJrflpr4SaTo-
pa - coorBercrBelrtlo opr{eHTr{poBaH}rErfi IrrTnoJrb, To orHocr,ITeJ]bHr,re r{H-
TeHCUBHOCTTI ItOMrrOIreHT Tpr{trJreTa 3aBlro.flT OT yfJra }re}r{Ay HanpaBJreHr{eM
rroJltr I{ ryqoM Bpeur{.fl, cJreAyfl trpocrbrM {opnryram Cupca [1BI

l4lar-i (1 - cos T)2,fi- 7sin2 T,6z-+0 -l cosT)2.

Ecnr,r rlcxrso Mer{flrb $aay arla.nuaaropa (rpracran.ir Soc$ara alrnouun)
I 1^o, -; )'Ro * i?'", to, pefr4crpr4pyfl Hoile6aHr4fl pasHocrlr llnrescusuocrei4

o,1 U 02, ]\{bI trOilyql4M IIptr MaJIbIX trOJIrIx BeJIETIUHy' IIpOtrOpqI{OHaJIbHyIO
Hcosy. B cryuae a6cop6r1nonHofi, onru.recltr{ roHltoft nunnlt [orJrorltreHr{fl
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(lrnn ouruuecnr,re roJrrqrr) n or4ersubrx r{oMrloHeurax cltJla{Iilu&Iorcrl (upu r'rx

6rnrgrporunura) 6ea yqera I4x CoCTo.flIII{n [oJIapI{3aqI'In' O4rrarto 6ornmran-

crBo qyBcTBI{TeJILI{bIx It trat'H}ITHoI\{y rIoJIIo .ttttuulli colIIerIHoIo cneltrpa o II-
T u rr e c lt u r o Jl c r r;I e, qro trBJrflercfl flpr4qllHoii cnoeo6paalrol'o BBarIMo-

71eficrWrR I\,Ie?I{Ay Itot\IrroHeIITaMI{. I-IaupUuep, ilpI( Ha6JIIoAeIIlIflx IIo[epCI(
lonx (y : 90") I{BJryrrelJlro oz-ItoMlrol{errrr,I [orJrorqaercrl ltoN{noHelrrofi 01,

rronaplraouallllofi TaI{ }Iie, I(aIt u o'2 (LI o6patno) , Ho IIe IrorJlolqaeTcfl opToIO*

uanr,iroil Ir cil r{ oz Itot\,rroneutoii rr. He naauno4eiicrnyro'r uplr {oprlnPgJraII{14
e$rfexra uor.,rorqenufr roJrLHo Bsar{Mr{o-oprorouaJrbllL_Ie xone6arrlln [19, 20].
ll cannoon o6qcrr cJryrrae, rre3aDr{cr.rr\ro or Nrexaullsr{a 06]lasoBa}Il'lrr Jlrrur{lr rrol'-
,llotrIeHlrfl B TartI4X yCJIOBrrflX, COCTOTI]IIIe IrOJIfJpr{3aIIl4lI B Ita)r{AOi\I N{eCTe [Iaf-
Irr{Tlto-paclqenJlen}Ioiri JIuIrI4}r ripll Baal4x{Hoirt S,nengnporaIItr{IrI ItoNInoIIeIIT r\{o-

;xer 6irrl npeAcra3Jrelro ltalt cocrotrrrr{e aJlJTl{rlTllrlecltoii nonnpuaal{Ilfl' nplrl"
qeu, oarCBuAI.Io, qTO paCnpeIeJIeHI{e 3TI{X Coctoflrtr'tit C u lI NI e T p lI rI }I o }tO

orrroflrerrrrro r{ qel:rrpy Jl}rr:rrrr,I, T. c, Iraill]aBJrel{rre I,I ReJIlIqI,IIIbr ocer)i a,lrllrnca
IroJlrrpl{3aqI,IlI OAI,IIIaI{OBLI Ila AaIIIIOII paCCTOflIlIlIt OT qeIITpa JIIIIII',II',I' a SIIaIt

l.)llarqgllt{a nporIrBoIroJIo}HeH. IlpI'Ir{epr,t uo4o6rltrx pacrrpcAenettllil
nir.urc,nerrr,r n-[19] AJI;I paBHLIx y B rtpeAeJlax or 0 g o90o.

14ran, paccn,rorplrx[ oJrJ]'I,IrrrI{qecI{I,r-tloJrrrpI{3oBat:IIIoe lrSryqeHue r{a IJeIto-

Topor{ paccToaHrrtr oT qeitrlla A{aI'IIr4TI{o-paculenJlellI{oii nutrnn rIol'JIolqelr]Itl .

llycm DTo lrcJryrrorrt4c rraAaer rra rrJrocltocrrr rleJIIr cuel{Tpor}la(ta, nepe4 no-
,r:opoii ycrapollJrerr rroJrt.prrBilrtrrtontrr,rr,:i rro,r(yJltJToll , co3lla,rolqllii paenoctr, (tiis
d nrenrny o6r,rlrlroueuurrn lr nco6r,rltuoRcrlltbrr\{ Jlyrrax{I{. Ilyotr, BAoJIb octt Oy
(r[r,rr. 1) Hanpan.rrerla rpoe]{qr.{fl trer{rolla norltr I{ T{a IIaII]IyIo nnocnoctr (uau-
parrJrerirre Jryrta cBepxy Brrr,i3, BAoJrr, JroJrolr{I,ITeJtl)ttoii ocn Oz). KoopT(rIIIarLI

5, q corraarrr,r c llanpaB,Telrlretr ocor'i altaJlJIaarop a: OE lrilrtpaIlJIeIIa IlAoiIIi
u6rri*rrroerrrrciii, a Oq - RAOrtr TIeo6Lutuonelnoli ooli. llVctr, OP - IIJIocItocTL
loJrrrpr{Baqr{tr IJr.{I{oJItr - o61taalrs1 yron /r5o c ocflNIII Ol u Oq, Ey4err npe4-
ll OJIalaTb, IITO COCTO;IIIIIe nOJIrIplISaIllIl'I CIleTa OnlleAeJIrleTCtI TOJIITI{O l'Ial'HI'IT-

rr6rM rroJrenr, T. 0. [pcBe6petiirb ]IIICrpyrrcHTaJrrr]IInr\In a{dtenraliu flo,Ilrlptl:ja-
ilnir (o Hux crr. Hr,rlrrc). Tart rtarr nplr d)ollrillpoBallr{I,I [orJlorqell][tr BBauMIlo-

opror.ogaJrblrr,le xo;re6arrrrfl Nrox{Ho ptlccxrarpliBarrr r(aH IreBaBIIcIIN,ILIe, rIe

luBar,{i\roAciiCTByloIUI,Ie o/r{Ito C ApyII{N{, To ItpeACrallJIIIer 5o,nrrur'te ygoSC:rna

trlrroii c[oco6 paccMorpenlr.t lpeo6paaor]artl,ri;I cllera lrpI,I npoxo]I{AeIII{lI trrl'I

trnrileii noJrflplr3aUtronrroii ourr,rr{r{, I{orl(a rlcxo4l{oe Sriluuruqecxrr noJltlprrSo*
tlaHIIoe lISJTyaIeIlI,IC paBJIOlliello Ha IBa IJBaI,IN{IlO-opTOIOHaJILIIIjX' aITO BCCIAiI

r\rrglI{Ho cAeJrarb. O6oasa.raa BeJrl,rql,rHu, or}Iocflrl,ilecfl n arlll\{ oprol'o}I&'TIbI{LIrlI
rto;re6asti1u, Brraltotr rrJrloc rr rrrrHyc, r'rolroxpoN{arur{ecltrle tronc6artlrn rla Aart-
lror{ paccTorIlll,ru oT I{errTpa Jr!rI:rI4}r IlOIJIO[(CI]rIrr i\rO]I{IIO, OTIeBTIAIIO, IIp0ACTa-
rlr4TF B rlrrAe

rLr: Eo cos P sin ol l, r.- - - ri6,sin P sin crr ,,

U-r : Eo sirl B cos o r, U- : Io cos P cos o l' (1)

r.gc tgB u ctgB oupeTlcnnror orrrorxelrr{c roJlyocei,i a.n,nuucon 71ln no.ne6anrii
IIJII0C II lrlrltyo coOTBeTcTBeIIIIo, a Eo, Io - an{rIJIlITyAr,I l{oJle6a]rlui, o6 ou-

Jle/{eJrelrrrr{ r{oropr,rx 6yger ciraearro HI,IE{o. Br,rpa}rter.rur (1) uoxaarrnalor, t{rt)

DJUrr4[T[sHocrr, o6or,rx rtone6anlu]i ol{r,rrrar(olra, ocII DJIJrrrrcoB Baal{r[Iro-opro-
toHaJILlJDr, IrO BparqeIIlIC CBeTOIIbIX BeItTOpOB B OAIIOI{ CJryrl;1" IIpaBOe, B ApyrOl'I
.rreBoe, T. e. nlleAcraBJreHr,rc (1) y4orrerBoprrer rrocraBJrelllroMy rpe6oBaIrI'IIo
r[l]r4 ycJroBl,rr{, ecJrtr 8,,2 -l- 11o2 pilBlra r{I.ITcucrrBHocrr.{ B [alr]Iotr Nlecre Marlrr{Trio-
pacrqeullellrroii nr,rrrlntr, t. e.

g3+n3:h,rot (2>,

1./\C 7). - OCTaTOqlIafl IIIITCIICI,IBI{OCTb B AaIIIIOI\'I trruurLi nIal'IIIITIIO-paClqeIIJIeH-
Iroii JII{HtrrI{, a I o - }rrrrelrgrrnrrocTb rreupep},lBnoro cller(Tpa (cirr. uuxte).
f(nn nr,rrcueHr,Ifl, Han rtpe06paaylorcs nore6aHI'It{ (1) nl]I'1 rpoxo}I{AeIrrM rro-
Jtr llr,l3arll{orrrrol:r orrrtrrrtr{, crrl.)oertrr{pyerl L{x Ea o6r,tItHorleIIIIyIo rI tleo6bIItHo-
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'Bclrrryrc ocrr arrarrrBaropa E r, ,l . rlc-rro,rrr,Byn r[op,rryrir,r AJItr rIoBoJ]ottr ocefi

E:rcosX,-ysiny,
T: r sin 1f A cosX,

(3)

,rAe X - yroJl rre)fiAy npoenqlleft no;rs H (ou, Ou) u ueo6r,rnnoseuHoft ocrm
.Or1. flo4craann (1) u (3), roryqr.rM qna xone6aunn (f)

E* : [,o (cos B cos l sin <ol - sin p sin l cos tol),

I* : Eo (cos B sin 1, sin orl * sin p cos l cos tol)
.vt AJrtr xo;re6aHun (-).

E_ : Io (- sin p cos l sin orf - cos p sin l cos o.rl),

rl- : tlo (: sin B sin 1 sin orl f cos p cos 1 cos col).
(t )

,flocre rrpoxo]ftAer{ux none6anufl qepeg aHaJrrlaarop BAoJrb ueo6rrnnoseuHoft
.OCII, I{3-3a paailr,rqufl B CI{OpoCTI{ paclpocTpal{egtr'Ifl BOJIH BIOJIr OCeft Ol

(4)

@ur, 1. I{oop4r.rrarrrlre crrcreMbr,
CBflSaIIIIbIe C MaIIII{TIILIM IIOJIoM II C

oIIrr.rqecRu[{ r{ol{yJrfl ropoM
Ocb OU Ha[paBJreHa r][oJrb IlpoeHqilu If
IIa HapTLIfiEyIO nJIoCltOCTL, Ocb 04 uaupan-
JreHa BIoJrb HeoOr.rHHoBeHHofi ocrl onrll-
qecr{oro rIoEyJrETopa, OP - nrocHocrb

IIOJrflpUSaqIrrr

\----fJ

n\-_
ru

@:r,r, 2. Cxelra onrlr.recxrrx
MOAyJTETOpOB

S-BxoAfiaE rqelr cneHrporpa{a;
1- HuHom,, 2 - Hp[craJlr ADP,
3 - rrJracrr{rrna LIL I, 4 - r,ofift-
pong. I(olr6lrnarlr4[: f - MoAyJrE-
rop Hpyronoft flofiEl]usa{ufi, If-
Mo,qyrsrop rursefinoft noJrEprr3a-
t\ufi, III - orrru.rec(ilii BarBop

'u Oq, $aaa none6arrr{rr B/{oJrb ocw On 6y4er or,rrr4rrarrrc.E na 6 or {aarr r4onr
ocu Ol ra mone6arur.a uo Br;rxoAe lra auaJrr{Baropa Mo}r(Ho rrpeAcraBr.rrb
B Br4Ae

' €u :50 [cos p cos l sin tol - sin B sin l cos o-rl1,

I+:Eo [cospsin lsin (o.rt + 0) + sinpcoslcos (ot * 0)]; (6)

E_ : qo [- sin p cos 1 sin ol - cos p sin 1 cos ol],
n- : Io[- sin p sin lsin (tol + 0) + cos p cos l cos (rof l- 0)1. g)

9epea rroJrflprrsarop upofi4yr xone6anur, aMrrJrrrryAbr Koropr,rx i* v i_
6y4yrpaBrrbr cyr\(MaM HBaAparoB aMlJrr{ryAnpu sin ol, cos ol,sin (<o/ f 6),
cos (ol f 6), r. e,

i*: lEl tt
i.-:$fi tr

f cos 2B sin 2y cos 0 - sin 2P sin 61,

- cos2p sirr 2ycos 0 -f-sin 2p sin 61.

(B)

(e)
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TaXlru o6paeon, B AaIIHol\{ Mecre Marlltrr}Io-pacqeureuuoft JII{HI{I{ (ua pac-

CTOflTIuII, cltalneM, Al, ot ee IIeHTpa) IIHTeHCI{BHocTb cBeTa, trpoltreAltrero qe-

pe3 troJIflpI,I3aqI{OHHyIo orrrllr(y, 6y4er

it : i*-l- ,- : I Ue:,+ n3 * (EB - ,rr|l cos 2p sin 2I cos 6l -
- (EB - qfr1 sin 2P sin 6). (10)

,I[na ni,t.lircJre]il,rl .rrII:fcHcrfllrrocrlr cB0Ta B TotT.tic HoIlTypiI JII4rrI'M? paoIIo-

trorrteunoit cllti['Icrpllrtto orlrocl,IreJlbHo l{iIIrHoit (ua 1]accrorII{Ir}I - A}, or
J(errrpa .rrr,rnlrlr) , trr,t' i[oil]r{urJ rrprmftrb Bo BITI,IL{alrl,re, uro r'toxoArloe ito,ne6anlte

61r71er agecr oTrnqarr,cfl or (lf ro.rrb1o IIaTIpaBJIeHI{c1\I BpaIq,eHI,Is, r. c. 6y4er

fr'* : - [o cos B sin ol,

A'+ : Eo sin B cos at, y-

tr'- : \osin B sin orl,
(1 1)

- 'rlo cos p cos orl,

i{ aHaJlorrrqurru o6paao}r rrHTeHcrrBl{ocrb a4ecr 6y4er

iz: i'+ * i'- : I UCe+ rr3 -l (CB - qB) cos 2p sin2vcos 0] -l-

+ (Ei - qB) sin 2P sin 6). (12)

Paccuorpr.ll[ TeIIepb rIJIocItocTb r.teo6panteurt.fl cIIeItTpa, u [ycTb cI{}IMeT-
puqHo oTHoCI{TeJILI{o qeI.ITpa JII{HLII I{a paccTo.flnr.rgx --]- A}. paCrO;ro?I(eHLI

n1e,rr,I rfotor,Ierpa iuarlrn:rorpa$a; npltrterf cuaqaJla mupI4IJy ule,llr 6ecxouerlHo
ua,nofi , rurrrcirron, Halttr{e cllruanri 6y4yr perrrcrprdpoBarbcfl iuaruurorpa$ou
upu paBilIIuHDIx TI,Irax [roAyJI-fIqLII4 {ae6 0. Paccuotpuiu ABa clryqa.E: B IIep-
BoM pa3lrocrbxoAaMelrflerofl B rlpeAeJrax o, -'lnIlo -l-1f a?u,so BTopor[ -
ot 0-4o 1- 'lrL. B uepnont cJlyqae r'IoAyJrflI{r{rr co3Aaercrr n,nacrunxoft Kprr-
craJrJra Socsita anrorodrns (ADP, rorretqeHllofi uepe4 noJlflplraaropou "1) no4

4eficrnr,reu ,iepuot"nrno"o llarlpfl?fiellr{.fl c ar{rrJlnry4oI'i 4,6 na ({nr. 2); MoAyJIfl-
gua (0,1f , ).) 4ocruraercfl, ectrrIt-[epe11 u,nactlrr.rroi,l I{pI4craJIrIa ADP uouecru:rr,
erqe nJragTr{r{t(y c noCrO.snnoii paBHocT6Io xoAa B -l-'ln)', cAeJIaI{HyIo I[3 ftBap-
IIa raJrlt cJrroALI (ciir. Sur. 2). Ilepexo4 or oAgoro rlIIIa IroAyrI.flIImI4 It ApyIoMy
ocyrqecrBJr.rrerc.fl npocro ycrpalreHl{eN{ lrJrrr BBeAeHI4eM aroii uracurnnra. B nep-
Bolvr cJryqae, TanrrN{ o6paaolr, Harrra [oJl.flpr{Baqr{onl-Iafl orlTrtr(a pa6oraer: rtart

Aerenrop (auanr,raarop) H p y r o n o it [oJI.trpl4BaItItII, Bo BropoM I(aIt Ee-
TeHTop Jl I{ Ir e r,1 r-r o fi ro.rrflptr3arllrtr{, qro rroaBoJrfler HaN{ rrByqarr,' B rlpr4Hqrr-

ue, a$dteXrbl, ITOBHIII(arctqlle B CIIeHTpaJIbI.Ioii JIIIHI4II Halt UpU trpoAOJIr,HOM,

Tart r4 rlollepeqHoN[ rroJle, coorBeTcTBeHHo.
Paccuorplrnr, KaK o6paayerca oI{IHaJI IIpI{ l\roAyrlrlqlrnx ( ].'luL) IIpII ql{cro

trpo/{oJrbr-roM nore (1 : 0). Sgecr 6y4er rporrcxol{r4rr, nooqepeArroe raurenue
npvlonofi cocraBJrflrotqeft n upanou (upn - 'luh)rrJIeBoM (npu -l-1/r).) rpune
JruHr4r4, TaK rrTO 3Ta MOAyJIArtrr4fi BTJSOBeT IIOOqepeI{IIOe, paBIIOe [o BeilI'IqI'IHe,
IIo [porI{BoIIoJIoxt}Ioe no {ase r{BN{eHeHI{e flpltocTr[ n nepoofi u aropoft JqeJLflx

({r,rr. 3, a). Ha {lrr. 3, o HaBepxy cxeMarl{qecrl'I troltaaallo paclpeAeJler{I4e
I,Irrrerrcl{Bl{ocrlr B lylrHuvr [prr pa3]Iocrn {alal, (cruomuoft xouryp) u trpll
paanocrr4 xoAa - 

1/n 1, (uyuntnp). Tam )I{e BIII{3y IIoHaBaH xoI( IaHTeHCI'IB-

,roct, (ra.nu {ororoxa) 4ot'o1nnu 1 (nauana afleltrpl4qecnoii. cxelrrr) truryrrw II
,(n 

- annnlrry4a mone6aunr). B o6br.rHofr Ereltrpl4qecnofi cxeue Marrrlrro-
rpac[a, upe4nalaeuoii Be6xottou tl ] n ucrloJrbsoBanuoft s 12, 31, ]I3
rlororona,-noauultarcrqero B r(aHarre f I, antun.aerca Sororon, Bo3ur4naroqufi
B nauaJre "I (.rro Aocrr{raerc-rr aa4eprmnofi Saar,r $orotoHa "f Ha fiorltrepl4oAa
rr CJrox(er{I{eu dlorotoxon), ran qro pesyilbrupyrorqlrft {ororon 6y4er xone-
6arscn B rrpeAeJrax )_ 2a. 'llonnpr4aoBaHrloe peJre (BarroMrruaer)) aMrrJrrrryAr,r
:aroro Sororoxa !r cnJraAbrBaer r{x, TaK rrro per}rcrpl,Ipyeur,rfi cmna.n 6yger
paneu 44. Tart HaIt 2a: In - I-, rge ,[* u I-- r{Irrerrcr{Blrocr}r B q,e-
.inx II n I gltr {aa -l-'l+u 1/a I (auaH f n - upn "I coornetc:rnyet
$aae), ro cl,rHarr 

01il : Z V+ _ r), (13)
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r=0
b

7= 90otn
c

AX, I

Aln /"j'4 t"
0

-a

a
0

-4

Za

0

-Za

(Ilnr, 3. Cxelta rr,rgenerrr.E crlrrraJroB upr.r
Irpr,rMelreHlrll p a3Jrll qirlJx MoAyJr_sTop o B

BepxHr're prrcyHrirr 
- paonpeleJreHrrE r4HTeHcEBHo-

crl{ D Jrr'rHrrEx trorJrorleHr,rE c oprotoHaJrbHoir norE-
pu3aquef . I-IuE(Hue-LrBMeHetil{R (t otorora B r{ar{aJrax
I u II t\ pe3yJrbrntlyrcxlnit clotoroH flprr [pr4Merre-
HIII4 paBJIIIqHLIX ll1or'tyJrflTopOE nepeE UeJrr,rc CIIeftT-
porpa$a; a - ttotrTJlrrop rpyronofi [oJ]fipr{salrtrq,
b - MoJIyrETop nrrsciiuort roJrrrpu3aqr.Ird, c-onTfiqe-
cnr.rii aarnop, Brrr,r3y - ar{BrrBaJrelrrHrJe cxeMr.I IIJrE
olpeJ1eJreHrrn npoAoJrbHoro fuepxnsg) rr rrorrcpeq.

noro (nunrnnn) noaeft""....-" "tt/,..

Paccrrorpr,ru reuepl Nrol(yJrrrqr.rlo Bropor.o 1rr{[n (0, -l- llz],") rpr,r rrorepcu-
llorl N{ilrHlrrr-rox{ rroJre (f :90') (r[i,rr. 3, D). 'JiaH r{a6 trp],rBHoc rro HarrpaRJro-
III{IO I,1 BCJII,IqI{}IE JIIII.IEIIIIOII NOJIflPI,ISAUI,II,I O/iIIHAHOB [O O6E CTOPOH]rI OT IICTT.
Tpa JII'IIIIII'I' TO ]\IOAyJIAT{UfI SAeCb IIpI,IBeAeT I{ paBHOl{y I1O BeJII{III,IHe I{ OAIIIIa-
noBor{y uo (raae nore6aHr,rm ,rpHocrr,r B o6eux r{eJrflx: I w Il.lJ oSolrx narra-
Jrax Bosrrur(aer oAr{r.raHoBr,rii [yrr,cupyrcrqufi ron c aNrrrJrr,rryl{oii a. Mar'-
Hrl1'orpa$, pa6oraloIrlldfi no cxeue Br,rrrr{Tarrrri{ ronoB B l{alraJrax I tr II, 1qi6t
6u uynenofi cr4rrraJr, [oDToMy HapriAy co cxeMoi,i Br,rarr,l.TaHI,t.rr B ]\{arnrlrorp;111c
peaJrr{BonaHa ranx{e cxeMa cJrox{elrr,rfl Soro.ronoe.

FIa $r,rr. 3 upeAcranJrella cxerla lrltJrroarer{r,rrr tDDV lpr,r per.rrc,rllaur4r,r 11po-
Aonr,uoii (uepxnna cxeua) lr rrorlepeqrioii (unrrrr,rtr) c,.uararcqr{x r\ral.Hr.lrrroro
ilofirr tt.

* S.nexrpocxeMbr ocyrqecrBlenn H. C. I-h,rny;urur,rr.r lr I,[, A. Nlaprrrnuynol.r.
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Cxeua AJrfl orrpei\eJreHr,rrr rrouepe.rnoii crararolqefi uo;rn (cu. {rr', 3, D)

JroSBOJrfleT IrOJrlYr{Trr nepex{eHrryrc cocTaBJr.frroul,ym drorotoxa (nocro.fluuan
cocraBrrrmu{afl racr4rctl cxeuort) c aMrIJIr.rryAoi.r.2a, rI rroJI-EpI{BoBaHHoe peJre

llaeT pesyJrbTnpyxiqrrrl cr4r'rra.]I lt(t,'raK arro cr,rrHar [pr1 rroAyJlfrqrrlr (0, *l- tlr)t)
.55.;1et

611:2(I_-I+), (r4)

r';r,t: -f-x I+- lrHrerrcrlBl{ocri{ B dlililax'lr}ur 0 r ule;rax II u I (u;ru u o71noi.i

rr roii rne rqe;rn 1 ttmr I I B"or.rJry crrur\rerpr{[ tto;ne6aunii), coorBercrBerrlro. Crpo-
Io foBopfl, r,r3-3a rraJrlrrurfl IIHCrpyr'tenra,;rr,rroj,l roJIrIpI,ISarII{Irt }poRelIL He-
rr'l)epbrBrroro ctre(rpa (cnr. {rr,rr. i],b) 6yaer pa3JlrrrHlilxr npn {aee 0 ]rr1f ,?u,
ran arro paarrocrr, g- - -I p) 6yncr coAepir{arb erqe flocroaHHylo cocraBJli{Io-
qyro. O4naro oHa JIerIto r{cnJlloqaercrr rryrexr flplrMelreHxrr crorrbr I]JrocHo-
trapaJrJreJrbrlr,rx rrJIacrr,rH rrepci\ nnacrr,rnnofi 1/n l,: rraHrorroM SToii crofrr,r Bcof-
7:\a r\rolnHo Ao6urbctl Tor0? aITo 0I,ITIIaJI 61 o6parurctl B IIyJrr" ecJII'l Ila u{e.rll{
r[orouerpa I v II rlaAaer HerrpeptrIBlrr,ir,i cnexrp; TaI( ycrpaHEercrl B aron{ cJIy-
r{U\O BilI,IflHI,IE ITI{CTPYI{ETTIANT,ITOii IIOJI'IP][3AIII{II, ITOTOPAfl IIPI,IBIIOC]'ITCfl OII-
Tr,rqecnr,rMr{ aJreNreHTarII,I coJIHeqIIoI'o terecltoua *. I3 cnyuae IIpoi{3I}oJrbI]o
oplrerrrllpoBar{Horo II0 oTrromeHrrro It Jryrry Bpe]Il{rr r{ilrrrr,lTrrolro uoJIfl (1 1t 0
rr 90') lrorrr,rqrrrdr,r 1., - l-, Bxo/{flIIII{e B crI'IIa.[ (13) u (14), aaur,rcrrr lrelto-
rop.r>rr\4, rIo/(Jrclnax{[rxr Rrn.flclreHr{ro, o6paaolt or BeJITIquHLI I,I HarrpaBJIer.rr{r{
lroJIr. R cJIoflx arruocc!epr,r, orBercrBerrllhrx Ba o6paaonaru.re JrI{HIIH Ilor'.IIoucrr}r.tr.

Tan nan BeJrrlaurHa cr,rrrraJla Bag[cI,Ir, c 4pyroii cropol{br, or ycqrJrc:g,rtn
,oxeMl,r, ilpoapaquocru arilocd)eplr I,I Apyrr,rx r[aitropon, ro neo6xo{I,Ir\Io gro
H a JM 6 p o e H a, Horopafl, ItaH LIBIrccrIro, ocyu{ecrRJlrrercrl flyrorI l]errl-
orpar{rrr,r ry.reBr,rx cnopocreft BparrtreHrrfi co,rnqa Ha altBaro]le, ,[,l,I arori perra-
.crpar{lr.lr rrcpeA troJrrIpllBalll,IorrI'roii outnltoii (crl. (iur. 2, II), npeAIIaBIIaaIeH-
nofi 71.rrl N,rol(yJrflqI,ILr (0,'lrL), yoraIIaBJInBaerc.a [o.]rflpon4 Pr, crra]Itex{, cI{pe-
rqerrrrr,ri,i c P (cu. rfr:r.r. 2, III). B aro,rl cryqae HpltcraJrJl ADP pa6oraer
Itan orrrtr{ecnuii aatsop: rrpll {aae npncta.nna ADP -'loL cBer I]e rpoxo-
Arrr? a upr.r (raae +' 4)\ cBer llpoxo4Itr. O6paaoBalrl4e cI,IrItaJIa npl{ ci\Bl,Ilre
Jrulrrrt{ ua-aa a{c[errra JryqeBoii cnopocrr,r (npn nr,in.rrroareu]rI,r Itorlrrcllcaropa
.Jryus,ror" cnopocrer'I [2]) uonaeallo IIa (lul,3, c: oII BoBI{IrI{aer Ba crlor J)atsJIIr-
arr,rfi ,rpnocrr,r n oder,tx tr{eJrrlx I n. II, ecJlu aJler(rpocxer{a pa6orae, ro rlpnrl-
r{i4try ubirrr,rTalJrlfl, TaI( }r{e nar{ [prl 3an.!ic]{ IIpo,r:toJllrrol'o IroJrti. cnruan 65r11e:r

rrllocro paBerr I, - Ir.Mr,t nlt4nu lla cpaBlreHltn cJlyrlafl a u 1., (cu. r!nr. 3),
rrro cr{.riraJr, uosultrtarorqr,rtir or ciIBI,Ilra A1,", paoen rlo BeJItttrI{Irc I- Q l) -
f - V) trnta 2a, rrro coo:rRLrrcrgyer M&rIIIlrI{or{} pac[trorrJIcurlto A1,77, r. e.
,cr{r.HaJr Italr6posnn

€cJrr4 ToJrl'Ho 
or. : Arr'

Tanrau o6paaou, rprr floMon{n (10), (12-15) MbI rloJryrIaeM cJleAylotqrre
BbIpa)I(eHIIfl AJIr CIITHaJIOB trplr pa3ilrlqullx TIltraX MOAyJIII{II]4 $aarr:
r\{o1yJrflqr{.tr 1- | 

I 4 }u

MoAyJrrrqr{fl 0, 'l,rL

6":Iz-rr:Zo:*6,,

01, : P.arr2 (EB - qt) sin 2p,

0lr : grai (E? - r1fr) cos 2p sin 21,

(r5)

(r6)

(t7)

(18)
'orrnqecrzft BarBop

4.A-'-" - iollt,:o : g$c(EB - ni),-_., AI" : AIs.

't'Ilpu,tteuanue npu Noppekmype. HeganHo oAHI,IM 1I3 aBropoB (A. E. Cenepur,Iira) o6-
.IIapylfieHo cyulecTBeElloe BJIITfTHI{e Ha 143MepeHIlfI tIOlIepeqHol'o IIOJIrI_ IlOJIilptl3ilIl.ttIl r'BeTa,
pacceflr{Horo onrlrxor?, s oco6eHuocrn cauuuttpttola.nrou ADP r,r rtnacttrtrtt',t)i rill,.
Oiluaro oror erf{ent lr MeroAEI ero ficxflroqeunu I,I yqera 6y11y'l pacc,uorpeuli B AaJIb-
.EEIItIIEM.

llt)



t\e AX, At, A,' sallIICfIT OT IIpO3pasHOCTlI IIOJI,IpI,IsaI{UOHI{Ol:i OuTtrltlr r.I ycllJre*
Hr.rfl sJreHTprlq€)cnoii cxerrbr, a Br - noo+snq[e]rr nponopqrlorraJrbuoc"lr 1\,1eH{-

Ay OororonoM lr r4nrelrcr,rBHocrbro. I{e Sur. 2 cregyer, qro upoapaqnocrrr
orITI4ItIr yr{eHrrlxaeTctr npl1r flepexoAe oT orIT].rnI4 1 n ourlrne II lr ot orrTI{ItI4
II x IIl. Tan xan Bce cI4rI.IaJrbI n gtrnlrrelirueu 6y4yt Bbrpaffierrbr B eArlHrrqax
Hanu6ponxu cr{rHaJla, To Hac l{HTepecyror or}roueHl{fl all/a,: fi a1_1a", Horo-
p6re AJrfl rrpr4Mer{eHrroft naun orrTtrr(fi or(a3aJrrrcb Tannlrr,r:

7: r#n^,:o,-#, : t,4LB, i: fu: ffi : t,!2, (1e)

t1e p (pr) - [po[ycxaHr,re nepBoro rroJrflprlaaropa, I (rr. l,) - ro ]He A.rrrrI/u-uornoaofi nnactunttnt a p(t - rlpo[ycmaHtre crorrbl rrJlocHonapaJrJreJrbr{r,rx
uilaorr,rl{, cnyxrarqeft 4ta rlcHrroareHlr.E ur{crpy}reuranr,nofi rroJIaprrBarlnpI.
IJennquna B1o. uorxet 6rrrt, uafi4el.Ia r.ra Barrrrcr{ xanu6poranHoro ctr{rHaJra,
ecJru r4aBecrEra BaBr,rcr4mocrn Il u r;fl or Beil[suHrJ r{ r{aflpaBJrer.rr4r rroJrfl.

,fl,ansuefiureft aa4auett trBrrflercrl ]raxo]r{Ae}rr4e Bbrpa}neutlrr. I\Jrfl aMnJrrrryA

€ 3, 13 BBaI{MI'Io-oproroHaJIbHr,Ix none6annir B BaBr4cl,n\rocrlr or BeJrrrqrrrrr,r
I,I HarrpaBJreHr{.rr rroJrfl, .rro rpe6yer rrprrnJrerreH[-s r e o p r,r lr o6paaoBarrurr
nvrrwi rrolJroqerrr{fl rrpr{ Harrrqr,rr{ Marrrr,rrr-roro uona. O4uano ].18 Bbrpa}rreurrfl
(17) cnegyer, qro yroJr X Nre)r{Ay upoeuqnefr Bexropa uo.us H Ha trJroorocrr)
IrIeJIu r[ HarlpaBJIeHrrelr ueo6r,rnuoseuHorl ocu a]raJrI{Baropa orrpeAeJIEercn
I{ e B a B }I c I4 }I o or xaxoii-ma6o reoprur, ecJrr{ rpene6perarr, anortanr,norli
4ncnepcueii. Oguano yqer anoManr,nofi Al{cnepcrrrt llHocr,rr trorrpaBr{r4 B orrpo-
[eJrer{r{e X, He l{Merorque [pal(Tuqecxoro BHaqeHu.fl l;,21, 221.

,(erlcrourenbrro, ecJrr4 HapflAy c perr,rcrpaqr,refi cr.rrnala 6i1, (17) [pr.r
nnr6panuolr rroJrolr{eHrrrr ar{aJrr{Baropa lrpor{BBecrr,r Barrr{cb roro }Ke cr{rHaJra
rrpu aHaJrlrBarope, troBepHyronr Ha yroJr 45o nonpyr ourra.recnoft ocr{ no or-
HomeHlrrc H trepBouaqailbHoMy rloJlo?r{eHrrrc, To [oryquM, corJlacuo (17),
cr{ruarr (aauenlru X Ha X -l- 45")

6i_12 : 9ra0 (En - Tp cos 2p cos 2y,

TTIIT TIT0

(20)'

(21)'
6,

tgZX: d
f{nr onpegeJreHrrfl yrJra X ueo6xogramo [paBrrJrbHo olpeAeJrr{rr B H a K r,r

clrrEaJroB 611, u 0l1rr Tan nax orurn6xa B Br{aKe rrprrBeAer n omu6xe 1 na
90". C qeJrbro oArloauattHoro orrpeAeJreHrrtfl BHana cr{I'r{aJroB 6r,rn ucuonraoBaH
lrcnyccrBerrnbrit ucro.rHrln cBera, IroMerrlegHbrii lrexr4y rroJrrccar\{r{ 6onsmoro
,ra6oparopnoro Malrrrrra (rore - 2500 ec), ycranoBJreHrroro rax, uro6r,r uore
6r,rno uepuer.rArrnyJr.rrprro ocr4 crer(rporpa$a (c[ur. 4); uarnnt lroxrno 6),rno
Bparr{arb Bonpyl aroft ocu, Ire Mer{.sfl rroJro}ileHr,rfl rrcrorrrrrrxa cBera. B na.re-
CTBE I4CTOIIHIII{A CBETA I,ICIIOJII,SOBAJIACb IIAPA}IETAJIJII{qECHAfl JIA[,I[A C NAPAIIII
Zn n Hg.

3ailucr, cr4rHaJroB 6l 1 upn paBHbrx x BeJracb c rroJrfrprrsarluonuoii ouTraxofi
II (cw. $ur'. 2), r. e. nnacrr,runofi 114?'", AEP u rroJrrrpolrAolr, [pr{qerl pacro-
Jrolr{eHue ocefi unocnocrn 1f 

o l, 6rrno onpeAeJIeHo Baparree. Vron 1 cqr,IraJrcrr
rroJloH{lrreJlr,HbrM rrporrrn saconort crpeJrr{r4 or ueo6r,rxnoeeuuofi oclr Or1 unac-
rrrrrrrr{ 1/n I (Sur. 5, o). fIonyqeHuLre rrprr Bro]r cr{rrraJrr;r cxeMarr4qecxl{ I4MeIor
Br{/tr, tror(aBanur,rfi ua Srar.6: rrprt X : -l 45" orltJrone]rufl rra Jrelrre cal(orruc-
qa 6u.rr.r r(Bepxy, a upr4 45" ornronenus 6rrru nntt By rlo,
orHortreHr{ro H rroJro}HeHr.rn x : 0. [.rn oAHosHaqEocrlr B orrpeAeJleHllrr BHa-

Ha cl{rl{aJra 6nr.uu aauucaHbl TaI{Hte ctrrl{aJlbl rI p o A o Jr t H o r o uola, y6-
paB rrJracrl4anty 1f 

a l, r,r nepefi4n rra cxeMy IrLIarI4TaHI{fl (cxeua 1, cnr. Slrr. 3, n'
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r{ BepxrJroro cxeMy). C arofi qeJIbIo ocr /y',S a{afr'r4rA 6r,rrra nannouerla ceBep-
IIbIII CBOI4M HOHqOM It IIJIOCKOCTI{ IqeJII4; ETO IIOaBOJII4JIO SaIII'ICaTb CIIIHaJI'
rrpoAoJrbr{oro rroJlfl ceBepl{oit rroJrflprrocTlr, Itoropbriir rroKaBaJI rloJroE{r.rreJlr,-
HOe OrKJrOr{eHr{e crpeJrKr{ car\{o[].rcqa. tr43 Bbrpa]Hcr{r,rit AJrfl cr{rHaJron (16) r.r

(17) n paccMorpeHlra Sur. 3 cre4yer, qro trpr ilepexoAe or nuulriir r{BJry-
IIEHI{fl I{ JII4HI4fIM IIOTJIOU{EHII'I 3IIAHI{ CIITHAJIOB I{3X{EHflIOTC,'1 TTA O6PAITTTTE.

floarolry c e B e p H a.E rr o JI fl p rr o c r r, rrpoAoJlr,Horo rroJlfl rra Co.rnqe,
(nora uareu) y Hac BcelAa Aaer orltJrouerrrre crpeJrnr{ caMonllcqa H B e p x y
4lrarpanrunofi JreHTbr, rrro cooruercrByer, TaHr4M o6paaolr, rI o JI o Ht r,I-
r e Jr b H o My crrruaJry 021, ecJrrr 0:( X < + 45', rr o r p rl q a r e Jr r,-
Ir o rr y, ec.nn 0 )- X)-- - 45'.

Ha rlwr. 5, b, nonaaaHa cxer[a olpeleJreHIrfl B]rana cl{rHaJra gnn 6.IX
1961 r. rro JrrdHr{r4 [orJroqoHrrg O\t-rrepBoe rroJIo]ReHIre Heo6r,lnnoseHnofi,
ocr r,roAyrrflropa upr{ Batrr{crr dl1, lr Oln - Bropoe (( n,Oqr, : 45') npu
Balr4cr,r 6i1,. PP' - HarrpaBJreHue cyroqnoft uapanreJrr,r, s,s - HarrpaBJreHI40

rr{eJrr{ ctrefirporpa{a. Bseursufi Hpyr o[peAeJrrrer Brrax cr{rr{aJra 4"na 6f1r,
nuyrpennrafi - 6lre. Cu.roruuoft .nnnuefi o6oana.ren lrurepBaJr yrJroB X, B Ito-
TopoM r{Meer Mecro rroJro}r{r4TeJrr,urrfi guan clrrHaJroB tr[Jrfl JIrrHr{r{ ilorJlorqeHr{rr,
rrynnrr{puofi - orpuqarersnrrft BHaK. TaK r(an yroJr X HaMr4 orcqr,rrbrBaercfl
or neo6r,rxnoaeuuor? ocnOqr[p oruB rracos ofi crpeJrRrr, a paa-
pealr [poBoAflTcfl BAoJ]6 cyrounofi uapaJIJreJrr4, To BCerAa ueo6xograrro Bl{arr}.
yroJr Me?fiAy ocrro Olt v cy:rounofi [apaJIJreJIbIo. 3ro uosnoJlner rrpaBr.rJrbrro,

HaHOCI{Tr, Ha KapTy aar{MyTr,r BeHTOpa }ratrpfl}IterruocTl,I MaIHI{rnOrO nO;rs. lIa.
cxer{},r Sur. 5, b, nttgrro, qro npu

0<

45'<

90" <

135" <

Tart yc:ranaBJrutsaerc.fl ol{HoaHaquocrb B olpeAeJreul4rr yr'Jra X uprl 14ua[epeHnrrx.
clrrrraJroB 61.1 , lr 011r.

flpeqcrauneuuafl Hrr)fie ($ur. 11, a) napra HarrpaB.rreHnrt npoexqun nen-
TOpa IIOJIfl }ra HapTr{rrHyro rrJrocr{ocTl, [oJryqcHHafl lryTer\{ perl{CTparlrrr{ crlr'-
IraJroB 611, ra 011, u rrpr,rnlenelrrrrr ycraHoBJreHr.roro [paBrrJIa r.rx B]raHoB, IIe
Balltr4clrr, TaHr.rM o6paaolr, or rex trrJrr{ nur,rx rrpeArroJroxreuuft o6 o6paaonaurlt
Jrr,rHr{r,r trorJrorqe}rr{a B rrprrcyrcrBl{r,r r\rarur{Tlroro rloJrfl r{ 6aanpyercn roJrr,Ho.
Ha rlpeAcraBJrer{tr{rrx o cuMr{erprrr,r aS{exra 3eeuana ,r pasJloxteHr,ru [poI{B-
BoJlbrroro eilJrl,Ilrl,rarecnoro rtore6alrrlfl rra ABa BBaln\{Ho-oproroHaJlr,urrx (uo4-
po6uee o r{aprax rronepequoro rroJrfl c,u. uurxe). flo4o6nme Kaprbr HarlpaBJre-
nrafi garot xopo[ee naqecrBeHuoerrpeAcraBJreHl4e o x ap a I( T ep e rr olle-
peqHOrO IIOJLE1 HO HO AaIOT I{OJII4TI€CTBOHIII,IX I{aHHLIX O IIOJIO.

,[.nn uonyuel{rr.E rtoJr]4.qecrBeur{I{x AaI-rEr,Ix o MarHr{TrIor\,I rIoJIe ueo6xo4rlro,
rpr4BneceHue rofi unra rruoft reopr4u o6paruolo a{freHra 3eelraua (grn nunufi
rrorJlorr{euuR), uoanonarorqeft naritu aMrrJrr{ryArr tB , ,t3. Han6ouee rloAxo-

ArIrqIrM AJrfl lra[rrrx qeneft, rtofAa MI;r r{r{eeM AeJro co BBauMrro-oprorouaJrbHbr-
un xore6autrrfl.v,tr,.flBJr.flercrr paccr\{orpenrae o6patuoro aS$exta 3eeuaua, 4an-
Hoe oAr-rr{M uB aBropoB (cru. [19, 201). Cornacno [19], ueruqnua yrta B,
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ilaN[a HgZn, N, S..- rroJrrooa rIarEI{Ta

I
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tZs
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,,Or,lr. 5. Cxeua pacuoJrox(elrlrE ocl{ MarrlIrra orHocrrreJrbrlo otrTrrqecxrrx oceii ntoAy.rin'ropa
rnueilinofi troJrrrpr{BaruM (a) (ocr - Or;1 ueo6nrtlroBelrlra-E ocr, uo4y,naropa)

Ir cxeNla ollpeAeJreirllE sEaKa cr'rrHaJra AJrE J]rrHrIr{ rorlorleuna (D)

I usnyveruu

..@r.rr. 6. Sanncr, cr4rrraJloB trorepequoro troJIfi rra 4uarpauunofi Jreure B SaBI{cr{MocrrI
OT IIOJIOETEIIIfi OCI{ MATIII{TA OTHOCI,TTEJIb}IO OCII CI{TIIAJIA OT I'ICTOqHI{KA ]4SJIYqEHIIE'

rroMerqeflEoro Me]r(Ay froJlrocaMrr MarHI'lTa (cu' ([rar. 1r)'

C[paaa - aanr.Icb crrrnaJra or npoAorbHoft ctararoureit troflE ceBepHofi norEprrocrl{
rro Jlurruu llolJroqeHug

1rY,-it---(
Ut ),'(--),t

d

4- + lio



orrpeAeJrrrercfr r13 rroJrrrpr{3aqr,rr{ B Jrr4rrr{r{ uorJrolqeHr{r{ cJreAyrotr{r4M o6pa3oM;

f izro-rr-r2) sin21 +{,D -,
- ,(d).: rg 0 : (s, 

- so) cos'r

rAe s(,, s:,, sz - I{opN{r{poBarrnlre rtoa{(xrqlreurur rrolJroilIeu}lr{ /tJrrr
r[ o2-KoMrrouerrr Bee]rauoBcl(olo pacqetrJrerrr{n (nopuanr,r-rrr,i rpr'runer),
yrorr r{e}fiAy rrarpaBJrerrr{eNr rrorrfl r.r ilyqoru Bperrr.rfl. Iaa Q2) cJreAyer

cos29: -

4,

7 (2so - sl - ss) sinz 1

-, (22)
f[-, Of
aT -

(27)

I Qtr- s1 - s2)2 sina 1 * (sr - s2)2 cos2 1

(23)

(24)si::')o -
/ [ e"- sl- s2)2 sina 1 * (r' - s2)2 cos2 1

,[,anee, oqeBtrAuo, qro rruTeucltBlrocrb i, naruutuo-pacrqetrJlenuoft luuuu,
rroJrflprraaqr.rn noropoft fipeAcraBJlflercfi B BI{Ae HaJIoE(errI{.fl AByx BBatrMEo-
oprorolraJllnmx (r. e. H e B a B r4 c rr na rr x) xone6aunft c uuTeHcr{BHocr.f,-
Mtr 11 V L-,

iu:83+qZ:+(,+t-,-) :[t,(r**r-), (zb)

r4e 1o - r{Ererrcr{BHocrb HeupepbrBrroro cuexTpa, a r+ tr r_ - ocraroqnbre
I{rrreHCuBrrocrI{ B3atrMr{o-oprofo}1aJIbHr,rx KoMtroHeHT, Taxrarrl o6paeolr,

..2 1, z I
E6: I I or* \6: 7I or-, (26)

14 \rrtr cr{creMbr cr4rHaJIoB (16) - (17) n clrry (23) - (25) troryqnM cneAyro-
rrlr(e Bhrparr(eHtrfl:

oifl : grallo.o.r [t' l ,"- rr"-0 "-'L),/ 
l'

6ljr,r: pra-L/0r,,,', il' *''.-r-)(2se-s1-s2)dtu 
-l

LI, lt:1:li,(28,
ecJlrr eq,e yarecrE,, rrro rqeJrb (rorouerpa r.rMeer HoHeqr{yrc [rrpr{Ey I, - I,
B trpel{eJrax Horopofi Bce BeJlr,Iqrrr{r,r, BaBr4c-flrqr{e or X,, uoryr uBMeufiT},crr
Ben[.rzua 6i" xanra6poBoqlroro cIIr]IaJra cB.flBaHa c 6211 coorr.roueuueu [ctr
(17), (18)1

6," : +7u, u":o (Arr) , (2e)

Al": 41r '
Br,rpaxteuna (27), (28).sBJr.arorcfl coneprtreErro o6quuu AJrr cJryqar tsBar{Mrro
oproroHaJrbunrx none6auuri 4o rex trop, rroKa Mbr rre orrpeAeJr]dJrra BeJrrrqr4Hb{
r+ ur r-. Momuo roHaBarb, qro ,rcrloJlr,ByeMbre BAecb rrpeACTaBJrerrr{n uoJr.rrpr4-
BarIIlr r{ Bbrpa}neHuft 4na noa${uqueHToB rrorJrorqeHrrfl BloJrHe a H B r4 B a-
Jr e rr r rr r,r Apyrurrr auailorr4rrubrM trpeAcraBJreHr{flM (cm. [23, 241). Ognaxo,
Tar( Har( Hac I{rrrepecyer Ko;rlrqecrBeHHafl orleHFia rroJrfl, r{eBoaMo?r{Ho ua6e-
12 Uao. ItpLrMonofi odcepBaroptru, r. XXVII ]77



)ilarr, Toro r{Jlr,r trHoro TeopeTuqecHoro pe[e]rrrfl SaAarr[ o neper{oce u3Jry-
TIEHI'Ifl B COII{EqHOft ATUOCCPEPE B IIP],ICYTCTByIu ]\{aI}II4THoIo IIoJIfl. OAuo
uB rar(flx pemeunit (r. e. auuucJrer.rr{fl norrrypoB r+lr r_ AJr.rr paaHbrx H, y)
troryqeuo n 119J AJIrr yflpoutrenrlofi r{oAeJrrr paccerrHrr.rr c rlerrpe-
p Lr B H r,r M rr o r Jr o rq e H ].r e M. Heuocpe4crBeHur{e, AoBoJrE,Ho rpy-
Aoer{nr{e Bbrqprcrenu.fl rrurerpaJroB B HBaAparHr,rx cno6xax (27), (28) B aroM
CIyTIae ilOItaBLIBaIOT, qTO IIX BeJII4qI{HLI HeBIIaqIITeJILHO I{e}I.flIOTC.fl C LISl\,Ie-
HeHI{eM T lr orfll{qarorcfl or aHaseulafi Arrfl T : 0 lr T : 90" coorBercrBe}rHo
He 6oree qeM Ha 10%*. Dro uossonfler B flepBorr paccMorpeHr.rr,r rpeHe6peur
TAITIIIU I'IBMEIIEHI,IEi\,I I{ HATII{CATr CJIEAYION{TIE Bb]PA}I{EHI{fl AJIrI CI4TI.IAJION [UO-
JIOIfiI4B T:0 n (27) h f :90'n (28)i:

)'z

dl11=B1a11,[ocosr[l tt - r-),:o o 1:fi,a1Iol(l/)cosy,
Ir

(30)

6i y,,:g p 1.r o si,2 r( t.. - .-),:,0., l {::: ?* 
: g p ! oq(H)., ",, {:'J ;}}

i(.tIrr cr.Irrrilrra ua.ur,r6pourtn (31)

(32)
4,

di" : I p ra"I ol (H ,,) ,

Al'" : 61rr.,

rAe AJIrr 6o,nruefi clrporocrrl rrocraBJreHo Buar{eHrde 1i nmecro -fr, ran fiaH rta-
lu6pouxa AeJraercr lra Kparo AI(cRa, rAe ypoBeHr, HerrpepbrBnoro crremrpa,
noo6rqe roBopf , orJrl{qaercfl or aroro ypoBHrr B Bo}re perr.rcrpar{Ir14 TTo;ntt.

Tanlru o6paaonr, AJIfl It o Jr r{ q e c r B e r{ H EI x onpe4ener,urii rroJrrr
ocHoBHoe BHaqeHr{e rrMeror BaBr{cr{Mocrrr f (H) urp(II). Ecnn arra aa-
Br{cr{Mocrr{ naft4enrr 4rx 4anuoft xonxperuoft Jtlr.uuv r{ [puHflToro roro rlJlrr
r{Horo peueHr{fl ypaanenuft rrepeHoca, Aarorqero r+ lr r_, To orrpeAeJrenr4e
uo.rs H r{ ero HalpaBJIeHIlrr rre rpeAcraBJl-ser rpyAa. flnn aroro B rrepByro
oqepeAb Hy?nuo Br,rpasurb cr4rHaJlr,r (30) u (31) uepea clrruaJr nann6ponnn
(32); rorRa n cury (32) rloJryrIr{N{

att 6i" t t,rt\ ,,,^^.21o f (tI\0tlr : tT_;=r,/ (H) cosT: r,ttr96i"'1.ffi,"orr, (33)
. 

1- I ol (Ho)

A;, - 
o'- 6r" 

roe (H).'"'r{:Ii1/':r,r36ic 
Tft#.t,,,, (:::;l}"" L7,2 o. 4

' T lol (Ho)

14a ilnyx coorrrorrlerrlli,i (34) llueer'r (34)

(35)

T:1, nonysrrrt

[f,3otr: 1,13 6i. TftB"'"' ,

1r, r,rcr{rrroqiirr 1ur (33) n (35), corraorro paBe}rcrBy siri2 1 -{- cos2

Y d{;+ 6tT
-L

o'il

It,'aa,"\m)' 1,13il"Tyffi
(36)

n (28) upr

+

x flanpunrcp, uplr 2u1 .-- 0,0371 , ?vz:0,0950 A BeJrl.rqr{Ea rrHrerpara
tlilrv{elreflIrl{ T ]l rlpeAenax or 0 1o 90o rrar'rennercrr Rcet'o ra 8}e.
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I,tJrr,r B 6o.nee, cnu,irerpr,rrrHoii (ropne, carrrratr I'o:0,75 to,

/;6-,-r-,t5,, ,

V l#;) * (r# )

- L. (36',)
1.6e I ('1)
' l@o)

3nar I (r/) , q (f1) lr usueptlfl cI{rHaJIbr 6i11 , 011r,, u eA}IHI{I{ax rta.rrr,r6ponou-

Irolo, rraxoAr,nr orcloAa f/, a euaR H, ws (33) naxo4uru

/6'tt\'
\d'./ r

lz'".rffi)

6i 
rr

Ef, ^ ^- 
6t ,, tol (Ho)

('os T ... r" I (tn -- u,3o n;1iTFh ,
2,826\ii6

(3?l

3anrrcuuoct, I @) tq (H.):u 4auuoft pa6ore 6r,rnra srr.rucJleHhr AJrr JrrrHrrrr

?,. 5250,22A (pac.+en":Trl S), rroorlbayn ynpou.qeHHylo r\toAeJrl paccen-

nrrn rr florJror{eHxa t201. Anx aroti nsuulr

Al']r : 3'68'l1-i H' (38)

eclrw H B6rpalxaTr, B rayccax, a Al, B aHrcrper\Iax: Illupraua rqenra 6r,r,ra nnr6pa;
Ha rar{, uro l,r: 0,0371 v. ?ur:0,095 A; AorltrJrepoRcr(ar Inrrpr{Ha [pl4n.srar
Al,D:0,03752\; B HarrecrBe MoAeJrI4 arruoc{epu Connrla 6nrna upmuara

.f(t/.

48

47

qul

4tl

) -?lH)
.f{H)

qt

4,J

4t
q/

il, t)C

"i,',;*xffiH#Jf itif;# (#)*x 
L@\

r\{oAerrb Marruaapra t3tl. Ha r}ur. 7 upr(BeAerrbr a.ru Balvtcrrrlrocrm t(Hl u
,p(H), Br,r4ulr, qro arfi {yurqnfa cuaqafia BoBpacraror c Belrlrqrngft uonX;
a Bareir Aocrrrraror Mar(crrMyMa u y6rraaror. Il6rrpauze cB.aBaHo c rraAeHr[eM
Beru.ulHbr crrrHaJla AJrfi crrJr5Hbrx uoneft. HorAa pacu{errJreHrre llpeBocxoAut'
paccrofrutre Me)fiAy rqeJrrrMrr. flono;xeur,re MaHcuMyMoB onpeAenflercrr MargrrTr
Hoft uyrctnfiTeilbuocr[,ro nusufi: qeM Meublrre qyBcrBureJlbEocrb,, re]r 6onrrue,
rroJre, trprlr Koropol\{ rlrMeercf }raHcr{MyM curHaJra. Ben[suHa I (f/) pacres'
rrpanruqecnlr ruueftuo c H t rrHrepBaJre 0<fl<350ac, BareM pocr B&-
MeAJIflercfl; Berrrrrruna q (f/) cuauara pacrer, xan f/2, aarelr pocr BaMeAJrflercrr,
n B rrHrepBaJre or 700 4o 1lA0 ec ona pacrer troqru lunefiuo. @yunquu ./ (i/)
n rp (H) rrMeror paarrble Brranrr, I4 BeJlr4qtrrrhr rp (l/) n o6nacru MaJrhrx uo.neft
fl < 100 ac roqrr Ha ABa rropfiAr(a Meubme t @), 3ro onpe4enaer uyncren-,
Teflbrroorb MeroAa rraMepeutrfl rrotrepeqr{brx nonefi: ecnrr myMhr trpoAoJrbuoto,
rroJrfl tropflAr<a 7 ec, ro rtryM nouepequoro rroJrfl flopflAna 100 ec. TaHzu o6pa=
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orrcloIa

AONr, upC/(JIataetlblil [feToA IIpII]IeHI,IM AJLfI I{31\{epeHl1fl CpaBHITeJIbHO CIIJII'HLIX

troJreft c HaupfllltoHlroorblo 5onee 100 ac. rlro ltacaeTcfr t Q{o), ro ara BeJII{-

q11Ha OlpC/{eJIncTCtI I4B {rrt,7 no nclrlqtTre Hb BbIcuCJIeHHOft ua COoTHO-

uerlnu Afu" : AIs", a IITIeIIII0

Af. : 3- }u :4,67 . 7O'5 g1',2H o,

Ho:2'19''Orh'

r.r ocrrr4 6parr JrrIIIlIro l,5250 u cltopocrb Ira Hpalo u : 2 Eillcen, ro
Ho:950 ec, corJracrro (38) . /{rn y4o6crBa BLI{rICJIeIrIrfr II wa ypaBHelru.fl
(36) 6r,rrla cocraBIIerIa Hol{orparINIa (cu. I25l). npr BLIqIIcJIeHEu ornoltreHnfi
CtrriHaIoB 0l ll /6 i" n 0l_1/01", sarMCaIIrlLIX rIa AIlalpaMMIIoft 1el{re, Hy}ItEO

yqurr,rBarr,, oseBr.rl{Ho, paa.nuuue rtoa{cpnqlrellToB ycIrJIe}IIrfl cxeMbr (arreuroa-
qufi, ecrtr raxoBr,rer,rMerorcr{); r 6orsmnncrBe cryqaeB ycI{JIeHIrfl lrptr Janncu
0lrr u 6i" o[r{rra1oBbl, TOIAa I{aIt saIIIICb CIIIHaJIOB trotrepeqgo1O uoun 0f1
rpb6lrs, 6o,tee nrrco1iolo ycIIJIeHlIrI - a 2,5-3 pa3a 6oflb[ero. I.lalpuMep'
qrrr *u.,rcs 19.VII 1959 r. rtann6porxa trpolraBeAelra y Hpafl Co;ruqa (ua

paccrotrflI{rl p - 0,89), rfie zr .: 1,47 n"u,lcerc u-i:9,75. Iaa (39) aro Aaer

4n4 fu 5250A Ho:7B5 eclrtrl rpa$nxa \ilfl I (f/) na {ur. 7 uaxo4nu

I @r): 0,115. ltaml6ponna n aaurlcr, 0111 rrpor{sBeAerlbr trpu arreHroaqtrlr
bOOOI'n;larr{cb 611 ultu arrellrcaqrlll3000, rax qro AiIfl BblstrcreHufl 6ia/0i"
r{y?r(H6 01,, ynCnrl.rlarE, B oTHoIIIeHI,Ifl 8/s. ECnu 6i. Bblpa?fiaTb B MI{JIJII{MeTpaX

ui rtuai'pa,rnsofi ;reute, To rrpll 6i" : 192 jL-41,1 tlarl 3To 6LUI. trplr paccllarprr-
rlaeMoii aa,mclt, Bbrpa)fielrllrr cI4I'IIaJIoR (33) u (34) uuelor nu4

Oiil : 352 | (H) cos T; (40')

(40')o lrr,,

ran r(ax coorBercrByroqufi Mr{o}nr{reJrb cr{rrraJla 611 o a . +: 2,1 paaa 6onr-ar r

u,e cnrHarra O; 
11 
(3 : P4P,1.x: 0,80) ." \(z ll

Taxnru O6paaOlr, AilrI rror1yqeul{A HapT AJIS BeI(TOpa HaIIpfl}fieEHoCTI[ Mar-

rrr(Tr{oro rloJrf trpor{BBoAr{Tcfl BHaqaJIe cHaHrrpoBaHue yqacTna uSo6paE(eHtr-tr

Co,nuqa c yctanorrtoii trepeA lq,eJlblo cleltrporpa{a nrO4y.nnropa npyronoft
trOJlflprlaal{trI4, IIpI4 aTOM CI(aHIlpoBaHI4It pell{CTpl{pyeTc.fi CI4IHaJI 6l n OT

npoqoJibgoft cJlaraloqefi no.rn. Bropoe CKaEII{poBaHI{e trpolrsBoAlIrc.a c Mo-

diu"opo, lruuefiHoft tIoJIflpIIsaqIIE I{ troJlyqaeM cI{rHaI 011, or cJlaralo-
qeft uOnepeqnolo nOnn. Tpetr,e CHaIII4pOBaHIIS STorO rr(e yqaCTKa trpOI{3Bo-

Arrrcg rar(E(e c MoAyJlflropoM r[HefrI{oi qoJlflpra3aqrau, rlo trpl{ troBopore er'o

oTEOcrrTeJIbEo flepBoro nonoxrenus tta 45" Bol(pyr otrTllqecnofi ocg. 3To Cfia-

Er(poBar{rle /Iaer I{aN{ BaIII,rcb CaIHaJIa 0i.1, or 4pyroft cJlararcqefi uo[epeq-
IIOIO : IIOJIfl.

[$ 2. O6cyxtleHrre MeroAa Ir BoBrroxiHbrx olurl6oft

PaccruotpuM clyrraft otrTIrqecKn roflKofi Jlurrurr IIJIE' qro
gnBr{BaJreHrrro, ycTarroBltr4 q,ereft cforonterpa ua AaJreH.u e Kp]'rnb'{
Jrurrrar{. Ecrra nexoqr{rl I{3 BbIpaE(eIIILE AJIr cIIrEaJIov (27), (28), to BaMeqafl'
qTo paBHoCTb ocrar6qHllx I4IITeHCI{BHoCreft t* - t-, I{JItr paBIIOCTb rny6uu
Nttnvttl 

'(c o6parurrM BHaHoa{), B crynae orlrltrlecfirt ronltoro cJIofl paBrra paa-

(3e)

: 75Op (f1) sin'z, {:::;}} ,
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no6rr{ otrrtrqegxux rty6un AJIfl BBaI4M}Io-OprOrOHaJIbH},Ix Korre6aHnfi' T. e.

(cr. t19l)
/

s+- s- :1/ + (2to-sr- sr)2sinayf (tr- tr)'cosz1, (41)

TO BbrpaxeHufl IJIfI CITTHaJTOB ylrpocTflrcfi I'r [pI{MyT BI{A

I2

0ir, : Fptrlo[\ tt - s,)d],]cos 1,
l1

G2)

t2

oirr.,, : !firort r[i' ,r", - s1 - sr) dr].,"' , {::;l} , 
(43)

),r

r'Ae BLIpaE(eHI{.fl troA trIlrerpaJloM IIe 3aBu6.flr or 1. Oco6rrft unrepec npeAcraB-

lt.fieT Cnyqafi, nOr4a KOIITypbI O1-r Oe- II fl-I{OMIIOHSIIT - AOIIIIJIepOBCI(IIe C tro-

rymzpunoft A1,2. Torga

7l-ro{A),s12 7I-Io-AI112 / 
I-Io \'

.s. : fr^- \-7^" 7, s2 : ttne-\- ^\D ) , so: koa \zE;i , $4)n1-D0e , oz-tuio t "U

rAe

,r^_{.l"cz lvfh . (45)
''o - tu" ArD '

vtt o6oauasa.fl t

, LLtt ?u - ?uo Afub:-d; ?):ffi:ffi, (46)

nonyquM Anfl Brrpaxeuuft unrerpaJroB, BxoAflrq,rrx a (42), (4,3),

)'2 x^2 *,2

/r(H) : t" [r-,,*r,' - e-@-b)"1 Lt,p d.u: A].r Li ,-.' dr -\ u-" d*):
X, 'r ";
: L'tun j;frr1 (*r) - erf(rr) - efi (n'r) * efi(r'r)t, (47)

,. : LLo- LLo . r^: 1& +}_lll I*t - -Nii 
, &2 - AI_o ',

*, _ L)uo+ L?uH _, _ Al'o + 01, + Al,rr
er- AIn , az- AI.o ,

6I:Iz-frr, AIo:fo.-Io,

rge erf (*) :4\r* O*- Synnqnra omra6or.

Ana.norra.rsurfr inre"pan rofiAer B cr{rHaJI ranu6ponnra (;J2) c aauenofi
Afp ua Afo". B crrrHaJl [otrepeqHoro troJI.E rofigyt BeJItrqI{Hbr

la /I-Io\' 1I-I"fAIp12 7I-Io-AIP12

er(r1):5[r;\ait/ -,-\--o^, ) -,- \---n" )1ax:
trr J (49)

: 
h Lluo l2erl @:r) * 2efi (ri) - erf (rr) { efi (rr) - erl @lr) 1 erl(ri)1,

TAE

_,, _ LLo 
-,, _ Ar, + 6r

nt: T-Lot L2 :- AfuD-. (50)

(48)
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Tamrau o6paaou, AJrfl BaAaHHoft :rr.rurara (Al,p r,ranecrua) u IIJrrr upunnrofi
ycrar{oBnr{ {orouerpa (paccrorulte qereii or r{errrpa [rlrLnil L}uo n rnuptrHa
rqe.reft 61,) curnanw (42) tr (43) ra6y.rrlrpyrcrc.s qepeB $ynxquu omu6or gnn
paaubrx H,uro 4aerf,(H)nqr(H)giln cryqa.rr roHr(oro cros. Saue-
TIIM, qro rrpr{BeAeHr{bre {opuy.rrr,r (42), (43) pn r o rr H o r o cJrofl i\{o}r{Ho
troJryqrrrr, coBepmer{Ho rreaaBr{cr.rMo or Bbrpa}r(eHuft ynn crrrHaJroB (27) - (28),
ne uplr6erafl H paaJrolneur,rro cBera Ha Baar4r{Ho-oproroHaJrrrrre xore6auur,
a paccMarpr,rean npeo6paBoBaHr.r.tr xarxqofi rra cocraBJrflroqrrx o11 o2 trr fi H e-
3 a B r{ c r{ Nr o [prr I4x [poxo]fiAeHr.r[ qepes rroJr.fpr.rsarlr4oHHyro orrTr4Hy.
flpnsegeunarr Hr{me ra6,ruqa [oHaB],rBaer BHaqeHue orHortreHr{.fl {ynnqnfi
lr@) x lfq-r@), BbrqrrcrreHubrx rro {opmynau (47), (49) arn roFr}roro
,cJro.E, c rel{u, Itoropr,re [oryqarorcr r,ra {lrr.7.

0,82
l12

3ro otnorueur{e xapaHreprrayer orHomeurre npogonr,Hor,t coctanrarorqeri
norrrr H uouepeuuoft [cu. ({6) u (17)1.

Cpanneuue [onaBbrBaer, uto upu6nu]r{eHr4e orrrllqecHl,I ToHHoro cJIo.E, Ito-
TOpLTM r{acTo [oilb3yroTc.fl, tfo]fieT Br{ecTLr omu6Hy B SaBErIIreHre BerI4Sr4H},I
TpancBepoaJrbHoro rroJrfl, rro cpaBue]rr{m c [poAoJrBr{ulr, 6onee.renr n 2,5 paea.

[a:ree, B ocHoBy Brrqr,rcreurr-s crrr]raJroB (27), (28) roJro]r{eua yrpoqe}rr{afl
,Gxel{a pacce.flIrr{fr I4 rlorJroqeH}rfl [191. VaepeH]ryn orleHny BJrr{flHu.fi eToro
upu6,nnrxer-rl{fl rra BeJluarlrHy cr4rr{aJra cAeJlarr, TpyAIro, ecJrlr }re IIpoBoAr.rrr,
rSaHOBO IICeX BeCr,Ma TpyAoer,rnr4x nr,r.rucueulrfi rrllTerpaJroB, BxoAtrrqr4x n (27)
.u (28) gna 4pyrofi cxer\,nr. Moxuo cocraBrdrb ce6e npe4craBJreHr,re o BJrr.rrr-
.Ilr/rr{ [pr,rr-{frroii cxelrrr, ecJlr{ paccr{oTpeTr,, Halpr{Mep, clyuaft q r,r c r o-
'r o rr o r Jr o rq e H I,r fl, r{oropr;rfi 4ra qenrpa Ar{cxa Co;ruqa Aaer rrpanrfiqe-
,cnra ranoii )ne Hor{Typ (ecnr,r lranreHurr, qrrcJro nourotr{arcrqlrx arouon), oAr{a-
HO, Italt r4BBeCTlrO, He ilrolneT o6t.ncnrarr, ua6rro4aeuoe l{3Merrerrl4e RoHTypoB
ltmnvfi [prr [epexoAe or rler]rpa It nparc Arlcra Co;rnqa.

Br,r.rr.rcrenr,re crlrr-IaJroB AJLE rrpoAoJrr,uoit u nolepeqH],rx cJrararcn{r4x rroJr.rr

'6r,rro npolraBeAeHo 6ea yuera auouarruoli Arrcnepcr{r{. trlfanecrno, nro BHyrpn
Jritrtwfi. rrorJrorqeHrrn noa${uque}rr rrpeJrolrJreurd.fl rraMeurrercfl Ha Berr.rsuHy,
r{oropafl B r{er{oropr;rx rosrax r{or{Typa rrpeDocxoAr,rr Berr4quHy rtoaSdurqnenra
rlorJrou{eHr{.s. Paaru.rne n xoarp$nqrrenTax nperoMJreHrrfl l,rrfl ryueit co B3ar{N,r-
Ho-oproroua"nr,noft rroJrrrpr,raaqr4efi Mox{er BbrBBarb a$Senr Bparqe}rlrfi aJrJrrrrr-
coB uoJ].Epr{3arull, a cJreAoBaTe,rrbHo, r,1 IIpor{SBecrll nepepaclpeAeJrer{}Ie Be-
JIIIqIIU ilOrJIOrqeHI{.E Me}I(Ay OTAeJI6HLIN,I}I OpTOIOIJaJIbIIbIMI4 COCTOflHl{fl^{ll.
3ro nrorxer ol{aBarr, BJrr,rflHl{e HaH Ha onpeAeJrelrrre BeJrr,rqtrH II 

11 , If 1, raK I{ X, y.
Berrasur.ra omr,r6xr,r BaBr{crrr ot II , y r4 or paccro.flHr{rr or qenrpa rrauuu, OHa
uan6onruraflBrleHrpeJrtrrlrtrru,paBHarryrrroAJr.fly:0uy:90'r,rAocrr{raer
nart6olrrueti peru.ruur,r trptt II =:2000 ec. Oua Frr.rqrorurHo N{aJra flprr rroJrnx
A < 1000 tt H ) 3200 ec. O4uaxo rpu cyrqecmyrouqefi rorruocrr4 MeroAa
yrrer BJrrlflllrrfl auon{aJrrnor,i 4ucnepc[rr He r{r{eer [panrl,rqecr{oro Bl-raqeHrrfl,
TaH nan orur,r6xa npr,r nara6onee ne6raroupfirrrHr;rx ycJroB?rflx (H :2000 ec,
y : 20') IrBr{ellrrer Berruqrtr-ry y ua 2-3o r,r Br{ocrdr omn6ny B orrpeAeJreqyrtl X
go 5" npu flprrl,reurrer{r,rx pa6o.u,rx uleJrflx Sorouerpa l,rarutrrorpa$a. FIo ona
Molxer Sbrrr eua.r[TeJlrrr{o 6o;rrue npr,r paSore c yBnr{rfr{ qeJlrrMr{ sdttv.au
qeHTpa Jrurrrrrtt, .rro Heo6xoAnrro r{Merb B BrrAy upr,r nr,r6ope rqe;reft r}ororrerpa
(cw. [21,, 22]).

ftpr,mepueu rrpaBrrJllHocrrr r{BJraraer,roro MeroAa rvro}r{er cJryx{rrrr cpaBHe-
nre a6co.nrorHrJx BeruqtrrH rroJr.fl, BbrqtlcJrer{Hbrx rro {oroaflexTp[qecnr.rM cr4r-
HaJrar[, c Berl4suuaMrr rloJr.a, rra[repeHHr,rMrd rro pacrqefiJreurrlo nrnuft. Taxue
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cpaBHeHI{.rI 6r,rnn c4enanr,I (crr. [27J). Ouu rroxaBaJrr{, rrro AJrfl rrpr{BeAe}rrrrr
BbITII4CIeHFTbIX BeJII4SUH I{ I43A{epeHHr,rU r-reO6XOAr4trO BCe ClrrHaJrbr 61 

11 , 611r,
011, )BeJlraur4Tb r{a Itoe{{r,rrlueur 1,2.

Paccl,rotpnlr rerrepb BoBr[o]KHr,Ie r.r]rcrpy]reHTaJIbHble r{cHa}r(eHrr.tr crlrHa-
roB, OcHoBI{oe SrraqeHlre SAec}, r\{oryr It}reTb pa3Jr[qHbre rroJrflpr{Barlr{oHr{r,re
a{Sexrr,r, BoaHr{I{arcrqrre }ra Bepr(aJrax reJrecxorra.

Hax lrr,r BrrAeJrI{ Br;rlre, flpr{rlqrrrt IrBNrepeHnfl paaJrr4qH],rx cJlararcrqrdx Mar-
I{I4THOIO IIOJIfI oCIIOBa}I Ha LISl{epeHIIflX JII,IHeI,1HOIt lr XpyronOrt rroJlflpr,r3arl}rrr.
flootouy rloJrflpr,Iaaqrra or BepHaJI r\{oxrer orasarr }rcrtaffialoqee BJrr{flI{r4e Ha

(Dr,rr. 8. Cr,rctel,rrt RoopAr{rrar AJrrr BrrrrrcJreurrrr
14CHallteI{LI.E Ct{l.rIaJI a, B}ISBaII}IOIO rOlrpUaaqr,rer)i

sepr(aJr a

BerI4q[Hy crrrHaJroB 6i 
11 u di1,,, r.r na6,;rro4areJrb AoJr)r{eH rrpoBecrr,I nccJre4oBa-

urae erort rroJrflpr{3ar{Itu. Bam-urru r,r o6flerqarcrqunr o6cro.s:renrcrsoM flBJrrrercfl
rrocro.trIrcrBo STrrx rtcxarner.urrt B TerreHue BpeMerrr,r [pr4 oA]roM r{ Totr xte floJro-
}Irer'rl4rr rleJrocTaTa,

,(na olpe4eJrellltn BJrrrfrHrrrr floJrflprlsarlrrlr Bepnarr rrpocJreAr{i\r BrrAor,rBMe-
HeI{I{e BSar{MHo-opToroI'IaJILIfLIx IIyqHoB cBeTa, flpollleAml4x qepeB BcIo olTI4-
qecHyrc cr{creMy, BnflIorrafl orrrrrrrecntrr rloJrtrplraarlaonlrr,tli MoAyJrfrrop, !r Bbr-
BEAEM BEJII,IqI4IIEI CI{IHAJIOB, IIOCTYIIATqI4X IIA $OTOYUUOTXI4TEJII4.

Pa4lr npocrorbr paccMorpuM cflyqal'i, xor4a rrepeA MoAyJrflTopor{ HaxoAr4r-
ctr oAHo Bepnarro. flnocxocrr, [oq pacno.no]HeHa [epflelrArlrryJrfipr{o spoury
BOJII{bI, OCT, OI JIe?I{I4T B IIJIocITocTI{ IIaAe}II,Ifi I{ oTpaHeI,III'I lryqa, Oq uepuerr-
Arltyr.spHo aroii nrocnocrlr ({ur. B). Bropyro c}rcrel'{y noopArrrrar roy cna-
)fieM c oprreHTal{Irert onnrlucoB rroJrrrprlaarlrdrl Baar{trHo-oprorouaJrbubrx rryq-
non. flpr,r BTor,r ocb oy uatpasuM BAoJrb npoer{qr{rl 11 na xaprr,runyro rrJrocxocrb,
Ir rrycrb oHa cocraBJrrrer yroJr o, c ocbro oq. Tpertro cr{crelvryxoopgrnnatr'oy,
cBtrfiteM c orlrlllsecxfii\rr{ ocrra{r,r MoAyJIflTopa rax, uro6rr oct oy'coBrraAaJra 6bI
c ero rreo6trrnHoBeHrJoft ocbro rr cocrasrflra yroJr g c ocbro na Or1. Ouenu4no,
rITO Iysu, [aAaIoIqI.Ie r{a Sepr(aJlo IocJre oTpa?fier{I,Ifl, [oflyrraT paSIr.lqHoe u3_
MeneHlle {as ua BeJr[qrrHr,r 6 n 0' rr rdal,rerreHrre aMrrJrrdryA, noropoe Mo]nno
orlpeAerrl4Tb xoe$$lrquenraMu orpalr{e}rrrfl cos rp n sin rp cooroercrBeur{o BAoJrb
HarlpaBrlerrfift Ol u or1. I4cnonreya Sopuynr,r BparqeHr,r.n oceri fioopAEHar try-
Te['I AOtsoJIbI-Io IpoMoBAItI4x, Ho IIe CJIo]rtHLrx BblqrrclleHtdfr, lrotxHo [olta3aTb,
:r9 .rrPrr r4sMepeHllr{ uonepeurlort cnararorqefi .r{arHr.rrHoro uonx (nro4yJr.frrtrrr.B
0, t/rtr) qepea rrepByro rqe.iri $orome:rpa r{ar}rrrrorpa$a upolt4er r4rrrer{cr4Bgocrr,

.1i, : i sin2 cp {cos2 rp [[l (cos, g cos2 o, * sin2 B sinz o) f
-l- nfr (sin'z p cos 2o -l- cos 2p sinz o)l - sin2 rI tEfi (cos, B sinz o f sin2B cos2 o) f

* r1fi (cosrp cos2o f sinz p sin, o)l) + (EB _ Ifi) cos 29 sin 2rp x
a [cos (6 - 6') cos 2p sin 2s - sin (6 - 0') sin 2F], (51)
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a qepeB Bropyrc q,eJrb

.ti, : + sin 2cp {coszrp t[fi (cos, p cos2 a * sin2 p sin2 o) -]-

* lfr (sin'zB cos2 o f cos2 p sinz o)l - sin2 rp [fifr (cos'p sin2 a -l- sin2 p cos a) -l--

* tfi (cos'p cos2 o f sinz F sins o)1) + (EB - qi) cos 2q sin 2rp x
X [cos (6- 6') sin 2o cos 2p * sin (6 - 0') sin 2pJ. (52)

Iaa (51) v (52) cJreAyer, rrro, Bo-trepBbrx, Ha xanr4r,rii raa {oroyruuolxrareneir
trolraAaer cr{rrraJr, sbrasaunbrft Haruq[eM upogonr,uofi cocraBJrflrorqeft uar-
HlrrHoro rroJr-tr, panurrft ro BeJrurrl,rHe? Ho c paaHr,rMtr BHaKaMI{;

(€3 - n3) cos 29 sin 2rp sin 29 sin (6 - 6'). (lr3)

flpocaur,rnaHrle aroro clrrHaJra Br,rBBaHo HaJrrtrrI,rer{ paaHocrr{ {aa (0 - 0'),
rroaBJl.aro[{eficr uplr orpa}r{eHr.rr{ or nreraJrJrrr.recxorl troBepxHocru BepnaJra.
OrcIo4a neo6xo4ulto c4eJrarb BbrBoA, nuerorqrar,i trpaHrlrarecHoe BHarreHI4e:
.trprr rlar{epeur,rrr trolepe.rHoii cnararorqefi uor-n ueo6xoA}{}ra ruqarenrnan 6a-
,;raHcr{poBxa $oroyunoxrrareneii. 0ro oco6enHo Ba}r{Ho uo rofi [prtquHe, qro,
r(afi Mbr ylne Br4AeJrrr Bbrme, uplr c;na6r,rx Marrrrrrr{brx rroJrrx (H - 200-300 ac)
cr{rHaJr oT [poAoJrt,soft cocrauaroulefi rroJr.rr Ha rrop.flAon 6onrme crrrrraJra
or trorrepeqr-roli cnararorqerl.

Bo-nropr,rx, upr{ }rarrr,rqrrn 6onsmofi pasuocrr,r tfaa (0 - 6') , ]repaBencrBa
noatf$rqneura orpa)r{eHr4fr crrrrraJr oqeub ctrJrbHo rrcxa}r{e}r BJrr{rrur.reM l{}rcrpv-
rueuranr,nor,i rroJr.rrpr,raargra, fIpr,r rouuofi 6atancuponne {oroylrnoxrnreneii
o6rqnft cr{rnaJr or AByx qereft {orouerpa }rarHr,rrorpa{a paneu

i : it * iz: sin 2q {coszQ lEfr (cos'p cos2 a, f sin2 p sin2 o) f
* nfr (sin'zB cosz a f cos2 p sin'zo)l - sinzq [tfr (cos'?p sin2a f sin2 B cos2a) f

* lfi (cos'B cos2 o f sin2 P sinz c)l) +
+ (€e - Ifr) cos 2rp sin 2tp sin 2o cos 2p cos (6 - 0'). (511)

LIe aroro B6rp alr{e nr{fl AJrrr cr,rlr{aJra urlAnnr, rrro I{Jr.rr rroJryareHl,rfl crrrrraJra
B qI{croN,I nlrge ueo6xoAlr},ro n o6rqeu cJryrrac ycrpauerrue alrurr,rry4noii
u cpaeoeoi.i rroJrflpnBarIrrr.l, ntrenanrroii BepnaJrolr. Sroro r[o;+iHo 4o6r,rmcn
ycranonxofi rrepeA olrlrqecnuNr nrol(yJrrrro]lonr alrrrJrurryl{rro-r!aaonoro noM-
treucal'opa. ,[;rn cly.1as 6onrmero qr,rcra Be]l1arr Mo]r{Ho rroJryqrrrb Bbrpa}r{e-
Irlre, aHaJrolr,rrrHoe (54) , uo coAcplrrarqcc noe{{uqr,reurr,r orparrrerruli rr paB-
HocrI{ r}raa, uoaur,rnaroqlre r{a naE{I{oNr Bepr{a.Tre.

,{la ur,r6opa noMrrer{caropa 6rrno BrJrroJrrreHo r,rccJrelIo]rarrrre rroJrrrprr3il-
qrll{ BepnaJlaurrr Baureru{oro coJruerrrroro reJlecnofra o6cepnaTopnr,r. flna aroli
I{eJr[, r(al( u n pa6ore [26], rrepe4 rJr&Brrbrr\r Bepxa,rrorr r(eJrocrara yorarraBJrr,r-
BaJIac6 rroJlrrpolrArrar{ rrJre}rxa r{ nporrBno/(rrJrocb r.rccJrcAoBaHlrc upeo6paso-
BaHIrfl rlrtrer,ino-uoJrrrprrBoBanrroI'o cBera rrocJre rrpoxo]I{Aelrl,lrI Bcex BepI{a"rr
nr.rrarorqeli orrrr{rtr.r reJrecnora. Il[a,uep-nlrn roHaBaJrr,r, qro [pu uau6olee
ne6naroupuflTr{r,rx ycJroBrrflx B pacroJlo}rre}rrrr,r Bclrrta.tt r{eJrocrara rlrneiiuo-
rroJrflpl{BoBar'rurtl'i cnet npeo6paaonriuaJrcfl B oJrJrrrrrrrrarecrtnii o orrrolr.errlreNr
uonyocer,i I :35, qro coorBercrByer paBr{ocrlr r[aa (6 - 6') .- 2'. flprr pa6o-
qux [oJrolterlr{flx ueJrocrara Dro orrro[rerrrre couraBJrfler I : 100 -- 7:200.
flootony B Bbrpamerruu (54) 

^rbr 
rvrolner{ noJro}Hr,rrb cos (6 - 6') : 1. Tarturr

o6pasottr, ocuoBHoe r{cfia}nelrrre clrrrlaJra rrpr,rBrrocr,rrcfl aa crrer rrepaBer{qrBa
Hoa{$uqlreHroB orpame}rrrfl, }r rpe6yerca npoBei (errr,re al,rlJrr,rry/U{oli noureu-
Baqr{r{. Ero uoxrno ocyu{ecrBr,rrr, ycrar{oBrroii uo4 onpe/{eJrenrrhnr yrJror\,r nepei\
nIoAyJIfrTop oM cT oIILI IIJI O Cr(OIIa p aJr JI eJIE,IIbIX Ir JI aCTr,rH Or{.

Itounencaql,rfl rrpoBoArlTofl fro o6r,r.rnoli pa6o.rer:i Jrlrrrurr B yqacrnax Co;rn-
I{a, rAe orcyrcrBycr Nrarurlrrroe none. Moxrro BTo AeJrarr, Ir rro HerrpepbrBrrolry
crrenrpy.



B srrax cryqaflx EB: tl3, cossp: sin2p n na(54) rpl4 cos(0 - 6') :1

l-1 : sin z,p (EB * nfr) (cos'r1r - sin2rp). (55)

OpueurupyeM KoMrlencarop noJrflpzaart[tr rar(I{M o6paaort, sto6br ll : 0.
3ro 6yger B roM cJlyqae, ecJIIt

cos2 rP : sin2 rf '
flo4crannn n (54) ycJroBr{e (56), ronyunru

6ir : (SB - nfll cos 2P sin 2y,
rax HaH cr+g:X.

3rO nrrpaxteHl{e /\JIfl cIlIHaJIa or rrorrepeqnofi c.lararorqeft no;rn coB[aAaeT
c (17), BbIBeAerrHr,IM 6ea yqera rroJlflpr{3ar{r{r{ sepnaJr.

flpu usrvrep eHtrrr{ cr4rr{aJr a or rrp oAon snoir cocT aBJltlrcrqefi u o,lls aMIIJIIITyAa

cr,rrrraJra, r4cHa)fielluoro noJrtIpLIaaqueft SepItaJI, rrl{eer BI{A

6i1 : (EB - nB) sin2B cos (0 - 6'),

T, e. curHaJI Ilc6a?r{eu ToJIbI(o paBl{ocrb}o $aa, noauranarcIql{x [prr oTpa]Keuuu.
Tax xax B rraltrer,I Crryqae cos (6 - 0') = 1, ro craruaJl IIpoAoJIbHoIo IIoJI.fl

rpanrr{qecHr{ He I{cKa?IteH lloJltlpuaaqraeft aepxan (cu. [26]). C.negyer Ha-
rroMlrrrrrr, qTo, rro orrpeAeJIeHI{Io [26], aJIIoMIIIIIIpoBaI{HLIe BepRaJIa I{aIoT
paBHOCrb {aa, ue [peBogxoAtlnlyro 3o,qTo6nnsxo COoTBeTcTByeTIIamI4M ollpe-
AeJIerrr{flM.

BaXr.rO OTMeTIIT6, IITO I{BMepe}II[fl IIpOAOilbHora coCTaBJLflIoIqeE trOJIfl C

r{cIroJrr,BoBaI{I4eNr ToJILHo o A I{ o fi rqenlr {orouerpa MaII{lITorpaSa, naH ato
6r,r,no c4enano n pa6orax [29, 30], rpe6yror noMrleHcaqrlr4 Ba arrrlrrr{ryAHyro
roJrgpr,raaqr{ro (Rarxe ecnrn $aaouafr IIoJI.EpUsaqI4tI upene6pexrumo ruana).

$ 3. f(apru Marnr{Trroro rloJrrr

florropaemocrr Bafrr{cu trolepeqHofi cocraBrarorqefi rroJrfl rlpeAcraBJrel{a

ua dtur. 9. Ha {ur. 10 Aa}rbr Barrr{cr4 cr4r[raJloB or IrpoAoJltrloii coctaslmoqeft

(56)

(57)

(58)

J00

(lrur'. 1). llonropncltocrb 3LllIIC.t't cI{l'IIaJroB 01' [oilcpcqlrolo rroJrrl

Dllo.rr, oi{rror'o r 1'oro ?tte paSpe3a rloBepxllocrrl Coltuqa
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Or,rr. 10. 3anlrclr c[rrraJroB paarr.rrrrtrrx oJra-
IaIOUIIIX B IIaIIpf lIteIrrrOCTI,r }IaIIII,ITIIOI O IIOJI,I
BAOJrr, O/IrrOrO r.r TOrO )r{e paSpeSa froBepxHo-

cur Co,nnrla
a - cr{rHaJr 01' flpoiloilbHoft cocraulRrorqefi nonn,
b, c - cLIrEaJIbr or trotreporrl{brx cocraBJrErcnllIx no-
rE (6i 

ll 
u 6'il1,r). 311ecb ]He fiprrBoAnrcfi rtrylrr,r nprr

Sarrlrcl{ IIpo/{oJlbHoro r.I trollepeq}roro ilorefi

fi tronepeqHlrx cJIaralonlr{x rroJI.rI
BAOJTb OAHOTO r,r TOIO me paspeBa Ha
rroBepxllocru corHqa. Paapesrr upo-
BeAeHbI cepeS rIeHTp corHeqrroro
Ir.frTHa. 34ecr, xe Ilol(a3arl MacrrrTa6
IroJrfl Ir BeJII4quHa Ir]yMoB. ]tart lrr,t
tsIIAtII\I, BeJIIIqTIHa IrryMa npl4 SaIII{-
c.flx Iro[epearHbrx floreft cocraBrget
onoJlo 700 ec, qTo AeJraer rIeBo3-
IrO?I{HbIM IIpI{n{eHeHI4e STOIO MeTOAa

AJrfr o6JracTepl c oqeEl MaJrbl\{rr N{ar-
Hr{rrrr,rr{rr rroJr.trl\{n (fl < 100 2c).
flpanrlruecxu ero lrolr{Ho r4crroJrb-
BoBarrr ToJrbno [JItr Bau4ceIl norer,i
B aHTI,rBHrrIx o6,nacrgx Co"nHqa, r4e
qacro Balr{Ho Brrarr, o6rqyrc xour[u-
rypar{I4ro r{arrrnrHoro rroJrrr. Be;ur-
qI,IHa rxyNra npr,r 3arrlrcflx npoAoJrb-
norl cocranr.nrorqefi [prt AaHHoii
Iracrportme rrarHr{rorpaSa cocraB-
nner -l- 1 ac. 'faxur[ o6pa3oM, To.r-
I{ocrr, Barr}rcrr ttpeAeJrblro c,ra6trx,
HO IISnrepr.r\rbrx floneperrHbtx nonei;i
IrorrTr{ }Ia ABa [opflAna ]vreHr,r[e Torr-
Hocrrr Barrrrcr{ npo4o,rnuoii cocraB-
nxrorqeil. C yne,rr,ruerlr{eM rroJrrr roar-
HOCTL Salrr4orr CrIIHaJra OT [oflepeq-
noir c.nararorqeii yBerr.{srrBaercrr r,I

rpra rroJrrrx 1200-1700 ec Bcero B

3-4 paaa rrerrbrrre roquocrr,r Banr{crr
rrp oAoJrEHort cocran Jrrrrorqerl. 3aulrcr,
BCeX COCTaBJrrrrcqux AJII,lTC_r{ AOR OJrb-
HO IIpOAOJIE{I,ITeJIbHOe Bpei\ItI, TaIt,
Harrptrllrep, 3 arrl,{cu, IIp oI,I3r] e/{eHrrEle
19.IX 1959 r., ir Haprr,r, noropr,re
rlpeAcraBJreur,r lra r[nr. 11, AJrr,rJrrrcb
3 -raca. B uacroarqee Bper{.rr rar{ori
H{e yqacrort Cotrrua i\{6r i\.Iox{eNr Ba-
rrr[cbrB&Tb B reareHr{e 1qaca. 19.IX
1959 r. 6r,rno upor,raBeAerro 16 paa-
peaoB rroBepxHocrrr Connqa r4 r{a}R-
4rrr,i paapea or Apyroro [poBol{rtJrcrr
Ha paccrorHr,rrr 13",3. .(nuua paa-
pe3a cocrasrrflila 320" . TaH nari
trpoAoIIIKIlTeJIIrIIOCTb na6.rrro4eur,ri,i
BeJIr,rKa, Heo6xoAur{o cAe,[arb ]re-
cnoJIbIto nanlr6por on AJrrr r{orrrpoJrrr
lpoBpaqHocrrl arr\{oc(bepr,r. Iocra-
TOSFIO 3TO AeJIaTb B rraqaJre lr B

noHr{e Barrrrcr.r rtam4oii cocraBJr.flro-
rqeft uona (ncero rrecrb rrarlr6ponou)
c Terr, qTo6r,r [pr4 o6pa6oTHe Barru-
celi yarecrr, IrBNrelreHrre o6rqeil uys-
crBr4reJrbr.rocrr,r MarHrarorpafr a. B axr-

1,,
,ruo, ,, 

l r*
**r*,^lYl

HO IIpI'I Stlfil'IcflX iIOr]epeaIIILIX CJIaIAIOqIIX IIe l,ISNIeIrriTb lIOJIOE{eIII{tl IIe-
JIocrara. ]4arreneulre rroJrolr{c]Il,IrI qeJrocrara .rprrBoAr,Ir rt Rparr(eHtrro r,rao6-
palltelrllrr Ctl.rrrrqa IIa IrleJtI,I cfleltrl]orpit(ra u, c.[e71or]aTe.[brro, It r,rBNrcHerrirro
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yrJla X. IIocne fiepecral{oBnl{ r{eJrocrara r{B]lreHgercfl BeJrtrlqr{}ra Jloxt}roro
cI{rHaJIa? BbrBBaIrHoro noJlflpr.rBarlr{eft aepnan. floorolry rrocJre trepecraHoBltr4
ueJlocrara neo6xo4unro BH0Bb orperyJrr{poBarb AerroJrrrprrsarop. vcra}Iosre-
HO, qTO rlpr{ Sanr{cflx cI4rHaJIoB oT rrolepeqHr,rx cJrararcu{r4x rrpoAoJrxtfl-
'T0JIb}Iocrr,Io l(eHee lh Her Heo6xoAr4r4ocTI4 ItoIrrpoJlr.rpoBarb r,ratrelleHrre
JloErr{oro cr,rrrraJra, BbrBBaHrroro rroJrflpr,Iaaqr{eli aepnan.

Ha {rar. lt, a npegcraBJrerrbr aarn{yrbr florrepe.ruoro rroJr.tr, olpeAeJrrrel,rbre
uo $oprlyne (21). Crpeanannr o6oana.reuEr pacloJroxreHr{.rr rrpoexrlr{r,i e4r.rrlnu-
lroro BeI{Topa I{arlpf}r{eHl.rocTr{ NrarHrrTHoro rroJrfl }Ia HapTr4rlrrym IrJIocHocTb,
Hplrnr,rur.r o6osHarreno r,rBMeHeHI{e HarrpaBJleHlrtr aroro Ber(Topa n Haptruuofi
rlJrocHocrrr. 3rn npr,rntre flor{aBbrBaror cJro}r{Hyro crpynrypy IIoJr.fl , xapaHTep-
Irylo AJrtr AI4rIoJIrrHoro naaulro4eltcTBlrlfl, IITo HeoAHoItpaTr.ro yHaBbrBaJrocb pa-
u_ee o pa6orax [1, 15-18,20]. Ha {ur. 11, b gauo pacrpeAeJreHr{e yrrroB y.
llsonranrara [poBeAeHr,r uepea 10o. Hax lr cJreAoBarro oxrrrAarr,, r o6nairr,r a4ep
rIflTeIr Y MLrHI{l{aJrbHbIe Ir uara6onrruee BuarreHrre [prrFrr,rr\,raror Ha HyJreBbrx JIr{-
Hrrflx rrpoAoJrbHoro nonn. O4naxo r{e BcerAa B flI{pax rrrren y : 0. }tan no-
naBaJIr{ I{ ApyIIre saflldcl{, n 6orLuutucrBe cryqaeB B .flApax flrrre]r y orJrr4qlro oT
r'IyJrrI, ecJII{ Aa}I{e [por4sBecrl[ yqer Br[flHr{rr rrpoeHrlr{r,r. I{a $ur. 11, c AaHa
Hapra a6co;rrrornr,rx HalpgH{e}rHoc:rer,1 uarur[THoro IroJrq, a na cflrr. 17, d, e,
coo?BercrBer{}ro, Iraprbr upo4onr,uoii r4 nonepeqHofi ctrararoulr4x r{aflpfl}Herr-
nocrerf lrarHr,rrrroro uo,ns. r{acro Ha Jrr{Hrtrrx H U : 0 pacuonararorcn o6na-
cur 6o'nr,r:rr.rx rolepearrrr,rx uorei.i. flun uaren aa 19.IX 1959 r. orcyrcrByer
cnrlpaJlrrrrafl crpynrypa Marr.rrrrFroro uona. flpr.rN{eponf cnr,rpansnoli crpyn-
ryprrr ]\'rarErrrrroro lroJrrr rr.frrlra Mo?r{er cJryE{r{rb r{apra $w. 12 (cnr. t27]).Ha atoli $lrlype AaIITJ aal{r.ryrrilrrpoenumr{rrenTopalorrfl rra naprr{HrryrorrJroc-
r{ocrrr AJrrr nr{Aepa rpyrnbr, na6,nro4anruefics 6.IX l96l r.

$ /r. O Rr,rxpeBo[r xapanTel]e rrarur,rrrroro rroJrrr flrrrerr

B ,peTlrrgyr{en,r naparpa{e upe4craBrrerrr,r ABa xapaHrep}rbrx rrpr4rrepa.
flepn,li - Dro lpyilna nnrerr, ua6.np4anruaacs {9.IX 1950 r., urbpoi,t -3To Jrr,rAcjl t'llyrrrrbr, lra6,nro4anrnuilcn 6.IX tg61 r. Marnlrtnoe [oJre eror:r
rpyrrbr r,rByrreHo uo4po6uo lra [porrrxerJfir,r Bocbl{r,r 4neli o 1271. Ecr:z- B rrep-
BOlr cJlyqae .I1-1 HanpaoJIeHa rlpaltTtrlrrecltr{ paAr4aJrrrlro IIo orI-IolIeHI,IIo x [trTI.Iy
I4 LrCItplIRJrelIr.re clrJroBbrx llrrrnri rro aBrrx{yry ec.rru I{ ecrb, To B];Ipa}HeIro cna6o
r{ Ire cllOTerrtaTllarecHu, To Bo BTopotI xopomo Bbrpa?fielra a B r4 tI y T a Jr r, Ir a fr
cocrallJltIrculafl IroJrtI: rrpoeHrI[Ir cl,rJloBbrx ;uar-rrar,1 Ha flrrocnocrb, rreprreHAl{ny-
Jrflplryrc Jryqy 3pelri,Ia, I,rAyT rrorrTpr BeSAe rro cur,rpaJrtnvl - cl,rJroBbre JrrrHrrl4 KaIt
6r,rnar.tarDrBi1 rorctrHafrrrrllo,Har{r-ra-6apa6au,[pr,rero]rparqeHl{rr
rlporrlB 'raconoill crpeJII{Ir. B l27 l flor{aBarro, cro Dra clrrpaJrrrrrarr r4Jrr{ Btrxpe-
Ba.rI crpynrypa noJlrr coxpaHrrercfl B TerreHr.{e rrorrrr uarr,r 4r,reii rla6nro4eultli.
cre4yer orluer[Trr,.rrlo lrc6onrmoi.i cny:rnr,ur Jrr,rAepa (na nocrox or uero) ne
rrol{aBbrBaer uo4o6r-ror)i cunpanElroii crpynryllr,r, paBr{o Har( r{ prrA l(pyrrrx IIrr-
ren. Boar'rr,rxr'roBer{r,re no4o6nofi cnlrpa.rr,noii crpyxrypr,r r{eJrbBrr cBflBarb c
er[dlexrou npoeltqrlrr tll4cro paAr{aJrbrrolo uona (rpyrna urrreu orcro.rrJra rra
33o n aaualy or l{eHrpaJrbl{olo uepu4r,rana). fleiicrnrnreJrr,r.ro, ecJrrd rrarHurrroe
rloJre [peAcraBJrfrTb ce6e n BrrAe Beepa npflr\rrix Jrrtr{rdr"r, llcxoAfrrqr,Ix tr{B rr.flTrra,
To rlpoexqrru FI r_ lroryr o6pasoar,rBarb pa4rraJrbHr,re rrpflMr,re, rrcxoArrrqr4e lra
rr.flr]Ia, ra ne 6y4er r.ra6rro4arr,cx cur.rpineli. FlecHo.nrno cJro]HHee 6yger o6-
crorrrE AeJro B cJryqae, ecJIr{ rroJre [rrrrra o6paayer Beep [cxprTBJreur-rbrx cr4Jro-
BbIx JIr4Htr'rr"I I4 CXOAHOe C rroJler{ ItoHua coJrer:rol,rAa rlJrl,r TBepAoro upanro.nurrer,i-
HOIO rrarHr,rra (rolrre car\lroe 6y4er n cryqae rnloJTbHoro n-ona) , naH oro uplr-
H.flTO Carurarb Ao cr4x nop. B Drotrr cJlyqae [poeHql{.s Beepa Hpr4Bbrx crrJroBr,rx
nr,rurarf rra r{aprr4Hr'ryrc rrJrocHocrr,, T. e. 1/1 (4axe ecnra nsrso - coJreHorlrA B
IIeI{Tpe, Ho elo ocl; HaItJIoIIeHa noA }IeHoTopbIj\,I yrJlolu H I{opnIaJII,I), uomer
Aarr, cnr4paJrbrryrc crpynrypy. B arou JrefHo y6e4nTbcn, ecrrt or6pocrtr6 Ter{b
or npoBoJrovuofi uo4e,nr,r BepxymHr{ coJreHor{Aa, ocb noroporo HaHJroHerra n
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Or.rr. 11. I{aprr,r pa3ilxrIu6lx xap-i:u{T(IllIcTIlI{ 
-I{II1'IIIITIIOT0 

IIoJlrI antr'rnuoir o6raCur 4ln
rDvrrrrrrr rrrrrctr 3a 19.IX 1959 r. l,l ac]Irra6 rapr],I D olIIIorI l(eJrcrIIIlI 20 000 r'tt''-"--"i;;;pi4,tir.i*" 

paspc,rellne 7' x 13',3 (cu. ranrxe ctp' 189)

a - aanpallJlegr,le Del{TopoB lfarrrr{rlroro IroJrE r] I{aprllartoir rlocnoctlr, aleprorll{arllr orNleqellLl a3lll{Yfbl

rO[epe.r;or6 no:rfi. JII1II1ItI - 11pe[[OIaIaCnIaE CTpy6Typa IIOII6I B ItapTlIHsOii nltocltoctl'ti b - IrapTa

,r,orr.r,ufi yrJroB HarrJroHa rroJrr{ orrrocrrreJrbrlo Jryqa apennf, I'IBoruHut'I ,rpoue]IeHrl 'repe3 10'' ]Itupuan

,roru - JnlHIIf F/ I : 0i c - 
(al]ra flsoraycc l(Jrfl florEoii BcJrrrqlrrrbr Harrpg]I{eHlrocrll norE. tr{SOJTUHIIU

[poDeJleHr,r uepca 10b ac Ao DeJr[q,Hbr 1000 ac. ]I{uprran Jtutllrq - ,,uHilfl I1 ll 
: 0; d - I(apra llsolaycc

upOnolrr.rori COcran.nAmrqeii [oJItI. ]I{lIpHaE iIIlHIlfl - JIIIHJITI .If ll : 0. IIsOia}'cCbI flpotsel(el{bl qepe3

100 ac ro BcJrrrrrrlflLr 1000 ac; c - HapTa rrSoraycc lrrs ,ron"peqrbl'o rloJ]rl. trIsoJllllrlrtl llpoueIlerlLr rlepc 2'

100 2c lto 1000 ac' lfiupuan JII{Ht'Ifi - JIUIIltr{ H 11 
: 0

0t4J
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.rryrly 3perrlrrrr, Hi1 rrrocrtocTr,, lreprrcirAr.rny.rraplryro It Jryary Spelllra. I-Ia rli,rr. 13,
lIpeACTaB,rIerril uo"[yrraloiqarrcrl IIpI,I )To,\I cllllpaJIbIIarI cTpyl{TJr]la, ItOTOpafl B

npaBol:i rro,rryrrJrooltocTir or BepTlrr{aJlrr xop0IIIO oTlla}riaeT r[altur.recttoe pacIIo-
.[o]r{eHLIc nullr.Iii 11_1_. Cptrurrcrrro ,r;l6.rrroAacrloil IiallrllrlbrB 'rIlIIepe 6.IX 1961 r.

\--
02J

\ \/ *t
---\ |
l,/
l,/ I

./- / \l
l/
lz

Orrr'. 12. Brrxpclar crpyr{Typa noncpevnoii c.ualarouleir rroJrfi AJrrr JrlrAepa
I'pyfirbr, rra6lrro,qalruanc.s 6.IX 1961 r. lenuorpa([r.recnoe pa3perl]eulle
naprr,r 3",4 X9". i\1[acurta6 Haprri - B oAHor{ AeJrerrr.rr.r 20 000 r,u

c "rreBoi.i rroJryrrJlocltocrbro rpyAr-ro IIp080A14T6 BBITAy HaJlr4rr[fl TaM IIo 6,rlrao-
crr{ cJla6oro rr.rrrHa rofi ?fie rroJr.rrprrocrr4: BaalrMoAeficrBrre JIr{Aepa c DTr{rr rr.flT-
rroilr nplil]o^r.rT H ceprresHolry oTKJlorrerrr{a rroJlfl JIr[Aepa oT cofleHol{Aa,rlbrlo].o.

,
c

,14 0
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(Dtrr. 13. Ilpoexqlrx cIIJroIlr;Ix llrruii colerrorr4a
IIa KapTI,IHEyrO rrJIocHocTr,

n arori aracrr,r rtpocrpaHcrBa n HecoorBercrBr{ro coJreHor{AaJrbrrolo lloflfl +aHTlr-
arecxot"l I{apTI{He. Cne4yer, oAHaHo, BarleTllTb, cTo Taxoe xopomee CoorBeT-

crBl{e rloJryqaercfl, ecJrr{ ocE, coJrellor{Aa rrpoxoArlT He qepeS reouerpr'rtr_ecnr'Ili
,, coora4uiorquft c HI,IN{ trfarHrrrur,rir qeutp Jrr'IAepa (t. e' uecr:o, r4e //nno*"),

a arepeB Torrxy, cil{eilIeHlryrc Ha Bocrolt oT eroro qeuTpa na 5000 HN fipacrroilo'
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;lioj|]ry]o lorrTlr rlrl rpaHr,Iu,e.flA]lil Ir rl.oJryTeIII'I (n'rcxl llecre, I,{3 ltoTopol'0 rrc-
xo/Ilr Bcc cuup.iJlr{, u cr{Jly npoottqn}r Ha l{aprc r[r,tr'. 12).

O4uario [p],I pa3peuarcrqeit or{rre ,- 25 nn. cclt. (3"X9"), c noroprii't c4e-
Jrirrlr,r Sarr'{cu, lJpr{ lrel]r,rcor{orI I(aqecTllc tleo6parxer[lli n rr c o /{ Ir o B p e-
,\r o rr rr o c r r,I B&[rrcr{ 17X uI'I 1noo6l1er]lyAIIocyArrrb,r'/{e R IrlleAeJrax tlApa
Iraxo/lIrrTCtr uttr.trlturr;rii qerrTp coJIcrroLIAa , ccJIrl TIOJIe TI{lIa COJIellOU,qa. IIO
ecJrlr llo,rre ralioto rrlla, T0 rrfTrro lloJrll{Ho 6r,lrr, oltpyarello IIyJreI}ori nlturtcfi

40 /,0
40 2,0

,,
JO

4rrrr'. i4. llo.rrolnrrrrlt, rty,rlt'rllii .rrnlrrrr rrpo/\oJrr,lror'o rrorl 6es rrcrrlltllJrorrr'trr 3il rtllocrir\rro
(n.) rr troc.,to rclrl)at,"rrelrllrr Ja rrpoortllrrro (6) (cu. [27])

1)rtccrorrlilto:rir;l{ll)i1 tl)lrlil[,] ot r(c]trpa /UIct{a l)ar}rro :j2'; S, N -- 1ro,rfil)rloctrl

11 
11 , .ITo ,racro rra6.llro/liioror-r rr qro rrocJryit{ir.rlo B [28] rroATrrcll]r{/lerruOr\r rro-

l(eJIr'r rro.ilrr urrrua n rrrrAo uepxyrru{rr coJrerrolr/[a rr.]l{ i{ruroJIrr. .l{eiic,rurrreJrl)rro,
JIrIIIrrr rryJrerloro Il ;ltt r)Toro rrETrra, rrocJIe rtcnpaBJICrrrlrr Ba upocltrll,rni (clr.
r[r,rr'. 1.4, a, /.,) nr,rxr-r,,[ur r,r3 u]le/leJror uoJryrelrrr, lr u rrertoropT,rK yrracrrtax rril-
xo/(rlTctr rra Ilaccrorrur,ur, pilBrroxr 11000-20 000 ru,,u ot lparrlrrlr,r rro.Ilyrerl,r, r. e.
IlaJtI,IqI{c lrclii uci.irpartl,uorli JIr{Hrrtr AeJIaer altrioli ro3r\lo)rirTrJr\t o6'r,tcnelrue
cultpa.ttl,Iroii crpyr(Tyllr,[ rrpoenrqueii uoJrrr co,[error,r/\a. O4rrano, atro6],r lto.[y-
qlrtr, tta6.ntol(acL{yrc cTpyrrTypy 3a cqeT nlloeHrlr,rr,r rroJlfl coJlerror,{Aa r'ra rtapTrrr{-
IIyIo lrJrocltocrb, rrpr{tu.lrocl, 6r,r cylrr&Tb, rrro x'rbl rra6,nro71aou 6orr,ruoi,i y{acrolt
cu.nonoi,i.rrl{Hr[{ l]epxyunr,r coJrerror,rl(a, r. c. RCro ee /iyry or BLrxo/(a r,r3 rrltpa
(11 11 o/(rror0 slrarra) I o (flor]ly]neHr'Ifl) rroA noRcllxrocrrJ rra rreltorollor\r pac-
0ToTIIIIII{ or Irrrrrra (r71e rrorre 11 11 Ap}roro arrarta) . trlllrr,run cJroI]aMrr, (cTpeJra)
trpot'rt6a clt;ronoi,r Jll,rrrur,r /Io.rllr{}ra 6lrrs cltaunr,rrcJrLrlo 6onr,ruoii ll rolr cJroe, It
Iioropolly orllocrrrcrl r'rarrel]errlfi rro;rn. Ona l(oJl?rirri\ 6r,rrr, uopn4rra rroJroBr{-
Itl,l paccToflIrrffl oT.ltorrrtl{ IrI{xoAa Ao TorIIttI llolpy}Itlltrfr clt;ronoilr JII,Irrr4rr coJrc-
IrouI{aJlblrol'o rroJIfI. IIe 'rpy71uo oqerrrrTb, rrTo lrpr,r rra6nro4aertoxr paccroflrr}ru
rryreuor:i Jlr,rlrlrrr npoAoJrr,rror'o rroJrrr or rrflTrra crpeJra uporn6a 6;r,tqcr .* lla ntt,,
rrTo rre lrcrree qeNr rra nol]flAolt ilpeBocxo/{r4T ToJrrr{rrrr\/ Tol'0 cJlorr, r} r{oTopol\r BoB-
IIuItaIor JJ[nI,rIr [orJIolrlerr],rfl ltart R t[otocr[o1-rc, Ta]i rI B rrlrrre rr It ItoroprJrr or-
IIocnrcrl llarrellerrr,rl rro;rx. tr4rrurlru c.rloBar{rr, lptn o6r,rtcHerri,rn ua6;rroTlaelrr,rx
clt,tlra.ncii rro"rler{ cojrorro}rl(ir [pr{trrJrocb 6r,r c.la:ratt, r,rJl.r{ Itp]rsl,rlrry ;nttrluli oqerrl
ua.rroii (no T or'4a 6ylyr goBnr{rtarb rrprrN{rre Jrr,rnr,rrr rr]lrr rrlloertltrltr,t) n"nn c.rr,r-
Ta.TL, rIT0 rurr rlUxcr,rp)/crt rorrc B CJIoe ToJIITU{IIoii ,- 10 000 qi.tt,, r1'1s 1ICI{JrI9-
IIAETO'I.

f{aree, Bepnrrrrrr,T irpolt cr,rJror}l,rx .lrnrruli rro,Tlri Bepxyrrrrir,t coJrerror,rl(a, Irpe/{-
crilBJrerrrrbrx na rfnr. 13, renrar rra Ba[rnrryroii rrplurofr, ]roropafl nlt o4rroi.i
cnoetl .ractuo He Bbrxo/U,rT Ba rrpeAeJlLr ll.rrTrra, rrTo ]re coorBercrByer ilpl{IreAerr-
Ilol,ry It qellrlry /U4c]ta pacrroJlo]fielll,Irc HyJIeBoi.i"II[II]II1 .I1 11 Ira r[ur'. 11r, b, r. e.
gttn o6r.acrterrlrrr y/IaJreHrroro or rrrrrrra rroJlolnerrr,rfl rry.ueuoit .rrr{rr1{rr rrpoAoJr6-
Ilol'o rroJrfl npr{IuJrocb 6r,r erqe 6o.rtr,rue yAJrr{Hr{1rL ilplty - crrJror}yro,[tr{Hlrro, rrro

/,0
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cAeJIaJIo 6r,r ee ctpeny upot'n6a eule 6orr,rrc ynaearrrrofi BeJlr,rqr{r{rjr u l}a ntr,.
Bce ctlr coo6palrtenufl BacratsJrrrror rrocraBurr, rroA colrHeHuc BoBNrolnr{ocrr)
o6r,ncnenlrR cuupa;rerl erlc[exrou [poe]rqr,rrr coJrer{otrAanbHoro rroJlfl. }tporte
roro, n6Jrr.tBI,l Bellrr,rl(aJrv2,25 orrtJrorreHrre or aroii (lopur,r rroJlfl eIIBa JIrr NroE{-
Ho orllecrrl Ba crrer n3alrlroleiicrBr.rrr Jlr,rAepa c ero Bocro{rrr,r}r r(oMrror.rerrrol{,
oco6enr.ro n roxrnoli qacrn I(aprbr. Oguaro carrbrrr cyntrecrueHrrr;rM AoroAoM
rIpoTI{B o6r,ncgentrg Br'rxpeBoro uoln a$(renro}I IIpoeltrlr{r,r coJleHo}rAaJrbHoro
loJltr tlBJrrrercrl rraJrlrur{e y rJerroroprJx rrrrre}r nr,rxpenoii crpyHTypbr xpor[oc-
$epu r Ho, o6napylxenuorlr erqe Xeii;rou 1741, a rar{E{e crrr{paJrbrrtre ABr,r}He-
Hr.rfl Il o6racrlr rrflTeH, nari4eurrr,re B [16]. O.renlr4rro, .rro B]rxpeBarr crpyr{rypa
xpolroc(teprr, r'Ae rrpoBoAlnrocTr, oqeHb Br,rcolta I{ rrJrasira [paHTuqecHrr rroJr-
rrocrr,ro Br[opomeflt1 B r.rarnrrrrroe rroJre, AoJr]r{Ha orpa?r{arr, crpynrypy $artru-
qecltoro rroJr.fl Ir Ire l{ueer I-Ir,rr{anolo orHorrreHlr.fl n l{rfertry [poexr{rlr,r, o Ho-
TopoM I,IAer peqb. Eule 6onee y6e4r.rrelr,nr,u,r r[aHrou trBrrrrercrr cnrlpaJrr,Harr
orpyirrypa B ollr,rer{Tarlr,rlr rparryJr B rrorryrerrrrx, na6nroTlaerrafl u o6rqem coere
[17J, a$rfexrunrlrui ypoBeHr, rtoropoft 6nr,raori r{ rorry ypoBHro n arrrocrfepe
Co.nrrqa, Ira r{oropor\r [por{BBoArrrcrr r.raMepeHrlfl rroJlrr.

Cert.rac erle rpyArro AeJrarb nartne-.ntr6o BartJrrorreHr4fl o nllupoAe rroJr.fl rlrl-
TeH, Ho peaJrbrrocrb aerrMyraJrrlroft xonruolrerrrr,r B rrarHlrrHrrrx rloJrrrx or4eJrb-
Hr,rx rr.flTeH eABa JrrI Molr{Ho craBrlrb rroA coMHeHrre; orrr{carrnr,rii Brrue rreroA
pacnpbrRaer BAecr, cBor{ Boal{o}I{Hocrr'r n garr,r.refi[Ier{ I{Byqe}IIdI{ eroro Ba?fiHor'o
csorlictna rr&rrrl4Trrr,rX nonerl rr.ETelr. Caua c tr Ir p a J] b Ir a tr crpyr{Typa roJrrr
171 )HaBbrBaer rra ro, rrTo rrapfrAy c a3r{LryraJrr,Horl norrnoneuroii II* weercn
paArlaJrblrafl IIr, ,tto AeJraer rrole rtrrerr orJrlrarllbrj\{ o'r 6ecclr,noBoro noJrfl c rlfi-
JrfiHA]lr.rqecltnfi currlrerplrerl. Cnopee Bcero rroJre, Beporrrrro, cxoArro c ltoJrel,r
(Beepa), Iro cI(pyYeIrIrbIL TaIt, qTo [otr]lJrfleTctr aBI{NIyTaJrbI{arI cocTaBJrrrlotr{afr;
B DToM cJlyrrae, npaBAa, 6y4er rpy4no uourrrb rrorrRJIcHrre BaMltrlyrr,rx rryJreBlrx
nurrr,rii f111 nolrplr rrrrerr. Bo scflfioM cJryqae,A;nn 6o;rree o6ocHoBalrr{oro cyr{-
AeHu.q lryHtl{br 6r,rnr.r 6r,r AaHHr,Ie o xapaKTelle [oJT.fl Ha paaHbrx Br,rcorax, qro
flru'rcfl npeANreror{ 4aur,ucl,iruero r,rccJreAoBarrr{fl. B cyulnocrrl, r{Blrepelrrrrl
orlroc.rrrctr rt cparJrrl{TeJrbHo Tol.Iltolry cJroro, qro I{e troBBoJIfler 6r,rm yneperl-
rrbrr,r B Tor{, rrro MrJ npocJreE{rrBae}{ xo4 o4uofi Ir roir r{e cr.rnonori JIr.rHr.rrr.

,(pyroii naffiEoii upo6relrorl, uoaur.rrtarorler.i BAecrr, fl,a;ltfl-e'rcrr Botrpoc
crpynrypbr rroJlfl B caMol{ f Ape, rAe Bpen,reEarrrrrra6rrcAaercrr xoporuo
Br;rpalnerrrrr,rii aeeuaHoscrurri rpnnner, TorAa Han Il rroJryrerrr{ ua6;rro4aercn
lperrr\ryrqecrnerrlro py6,rer [5], lr rAe perr{crparlrrr{ rra ilrarrrrrrorpatpe roHaBLI-
Iraror r,rrrol.Aa rorrr{yro crpynrypy, no.flBJreHr,Ic Barrl{r{yrr,rx rryJreBLrx :llr-uufi. II y

r.r Apyrrre a{rperrrrr. 13 ru4epe rpyrrnr,r aa 6,IX 1961 r. nrbr rarrrxe r{n{eer{ orrr4q-
rryro oT rryu: Irl B rrApe, xoTfl 3To r{o}fier 6r,rrr cnnaarro rrpocTo c rrar(Jrorrotrr
Bexropa noJrtr r{ naprr,rlJllol-r rlJlocrocrlr flrn r,ray.rerr]rfr 0Toro noupoca rreo6-
xoflr,nro 4arr,nei.rrnee rrr{arcJlrrrroe r,rayrrerrr,{e c nr,rcortorf paBpemarorqerl cnnoft
r{ rrprt xopour,Ix rrao6pa]r{errlrnx o6cr,rx nor{rorrerrr rroJl-s r{ yrJroB X /{Jrrr flAep
IIflTCH.

B aattlrouerure Br,rpalriae,u 6;rraroAa]lrrocrb I{. A. Maprr,rrrqyxy u H. C. Hu-
IiyJrrtrry Ba orJra/lr{y oJrerrrpr{qec(oii cxerrr,r x{arJrrrrorpa{a gra Barrucr{ ro-
IIepcrlr];Ix cJraralorq]Ix Marlrr{THr,rx notreii Ha rroBepxFroctn contrrla.

20 71crra6pr 1961 r.
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AIiAI{8tr{I,Ifl ]IA}'Ii CCCP

I{ 3 BE CT14 fI }T P bI M CI{ O TU AC TP O @ M3 I,IIIE CT( Oft OB CEPB AT OP ?1TI

Tou XXVIII, 1962 r.

.-'T,r;ff#&ffi#i'#f 
t:i+?ff I'

B. E.Crn,cnarto6) C.If .I'onaeton

.. LIa ocRonarr,rr,r r[oroanenrpr.r.recno,j perr4crparlrrrr crrrraJloB or norlepeuEr,Ix II rrpol(o.rr,-
uoii cuaraiorlux MaflLITIIolo rloJrrr 6r,rnr,r rrol)rqcrlrir BeJIIrrtrrna rroJrllolo Beltropa tta-
npfl)r{cHlrocTrr, ero [a[paBJ]eH1.1e B npocTpa]rcTl]c, oflpeAeJrrrc]roe yrflor{ T 1,I aSrlr{yrorl
rloJrrr X Ha ypoBflo clorocQepr,r n artrrrruor.i o6lacrr Colrnrta. ]Igvqaert'n ar{TIrRIrafl o6ri10Tr,
6r,rna lpocrc)r{eHa }ra rrporrr;.ncrurrr noc},nrrr 71uci,i c j..IX rro 8.IX 1961 r'. Ilprtoo;lntcrt
r{aprr,r pacrrpclleJlcrrrrfi H, Ll jl , H ),, I fi X.

B oxpccrnocrlr rrflrerr cpc;1ilrrrr rralrpfl]r{onuocrL rrorrcperrrrr,tx rro.retii (111)n 2,3 paa;r

6o.rr,rrrc rpolroJL,nr,r\ f7,, ;. llrr)'rprr lro.r)/rornr lt-, r \,ti prra rnoRbrrircr 7 ,, ,,,,'yrp,,
flI\ep II ,1 6onr,rle .l.l_, r 1,7 paaa

J:Iarrpan.lrcrtr.re cr.rJroRr,rx .rrtfltrr,i lle'iti;15r ol',rlelrr,rrr,nrrlllipilr'rII IpYrilr rItrTorI R o6rqer,r
HaIror{I{[acr I{aprIrHy ArlroJl,Holo ue;rrruo;1ciic'r'r;rtt, IIprr yl(ailen{r,I oAr]orl or llpyroro
IIITTCTI r Jlr.rllepe r,ray.taeuort 1P)rttt,I lIorIIt.trICTc,t nrI\pcRaa cTpyliTypa c Ila11paB,rIorlllcll
IIo qaconor.,i crpeirltc, ycr,r.rurnarolr\aflcfl D Tclrclrr'rc rropBl{ri rpcx 71r,rci,i. f[:rr arolo
IrflTIIa pAOCqLrTarrr,r r{3r,re}rerrr.l'I c paccTOrrHr.re]r oT r{eHT pa rrj(pf1 rIpoAo"rll]IIol,r, paiulanLIIort
Ir aBI,IMyraJILnott coc't'al:Jtlrlorrq{\ IroiIfI. 0loplra rillrrDoii rrBrroueTtrlri BClI,rrrIIrr,r Beriropa H
AJrfr Jn{i{epa rp)rnnr,r xopouro rroAl'llcpir(/Iaer pat{Hce r.r0o"Iei(oBanr.re [15] . LIarr60nee 6r,rc,T'-

prrr)i crra/q rroJrrr trpor.rc,xojlr,rr r] o6naclrrr no.n)/Torrrr. Ila rpautrqe lo,lyronr,-(roroc(rr:pir
cpe/Irrtrfl rrarIpfl]r{cErroc'l'rr rro,lrr prrnnir 500 er. Vr-o.rr T BoBpiLCTacr or fiyrrr B rlcur]le rtrrr-
Ea r{ /Iocrl,rraer r,rancrrl,raJrr.Hoii nu'.,irr.rrur,r-60 (orr. (rrrr.11.) }ra i'paHr{r(o uatro-r}rororrr[crpa,
a SaTei{ HitrII'IHileT l[elt"r]e]lIro V]Ieur,rIIaTLctI c )rtlc,lII,ItrcIII,Ien{ pilCcTorIrIItn. A:trltyla;rlnillr
cooranJirlorrlan .//* era.rr.t.r"r,ori,, onorro,rro po;1r1i.,t,,r,n,-, an.,r,,n.nororqc,r-r 1/,. unyr'1ir.r rrrrtna
(r!rr. t3) .

IIa ntrcrlneiirplHrrric nRrua.Il*)If U r TrprrrrepEo p:inna 11,.. J{cc"rc,rlonarrre 5r'rrro.

,rrrrpnoit oTpynTlrpLr fl/rpa xBocToroI.o rrrrTErr [or{aBrrJro rra.rfirrrrrc r 6.,Utgrtux ,rltpax ollJrb-
Illrx aar{rryrai]r,rllrx ooc.TaB.uflIolr(Itx tloJrrr; Ha [)rreBoi{ .TTITHTIII llpo]loJIl,Hol'o rro,,rn 11* jto.
clrrtaer Mitrtorrr{aiJrLroli ncnr.r,rr.rHr,r, pannor)i /.f 1r uJ,urr::rr rlonrla o('rrolrrol'o n71pa. Clr,lo-
RIire rI,IurlI{ Har]pall.[errr,r riapa.IlncJrLrio uylerorl .]flrilrIrr rtpoi(oJrrrrroro 1lo.-rfl Ir xrrparirepr,r-
ByIo'r, IIarJpaBrrcHr,re aanlr) Talr,rroii c.,crtllJ.rtIrou{ei.i rrouolte.lrolo rroJlrr.

Xog,E 11 u lI , n 3arlrolruocrlr or l)ilccrorrnrrfl cxo/torr c riapurrroii pacrrpeAeJreHIIrI )TIIx
BeJlrIrIIrE tt 6eoon.nororr lto.rrc u llrrnrrHi(pnrreorioir rrt,vrrc'r'prcii, c, lrr cqnrarL, rrro llrroc'r
MecTo cJlo)t{cnIte aBr.I}r)rTatrIr,llr,Tx I{orilroIIcrI,t l(l}yr Oeticrlr.rroBr,rx rroJrerr 7iIJIfl Ma|rrrl1'rrrnx
,r{ryroll paaruunort rroJ-rrrprro0Trr. Orlenr'rraroron riooi{rr[ru1r.rcn'r'r,r rrpouollrrtrocrr{ }vo, }ur, ?vr
r.r 2,,3 ;1,rrlr t{J{].}iI rrrrrlra r'r r[otooQopl,r. florraar,rrrarol'orr, uro B rrilpe lrrrrHa c)/lt(oc'rByror
6,nalottpr.tnrnlnc yoiroBlrrr /Urrr Bo3Hr.rxEoBerrrrrr ro.lrcrl, i).,rnurirrx ri 6cocrr,rrorJr,rrr. I'acclrar'-
pI{Raro?cfl t:o3rro7r{lLoorr.I r}o3rrIlrtrrolcrII,lrr BTopII(rHr,rx il3]rlr\r'r'fl,rlTrur,rx noneii ]l co.tlHerrlrr,I];
Ilt{TEaX.

Tlll] STIIUCTUllE OF TIIE n,IAGNETIC FIliT.l) IN ACTIVE SOi.;\R l1EGIONS,
by V. ll, S'le purtou, S. l. Copastlult.- On tho basis oI plroloclccl,r:ic rcgist,raLion oI signals
from tlansvcrrsc aurl longil.udinal magnclic lle.lt[ conrponenls l,hr: follorving have ltccir o],r-
l,aincc[: the tota]. vcctor of iicJd slrcng[L antl ils dircct.ion in spacc, dcl,orrniricd by l,ho arrgle
y and the azinrulh o{ tho liclil I, aL tlro plro[osphcric lcvol in an aclivc solar regiol.'J'hc
activc rcgior studicd l as i'ollorvml cluring 8 clays fioni Scl.rtcurbcr' 1 to B, 1U(j1. Nlaps oI Llrc
disfrrlbut,ion ol 1l , 1l I , Il I ,1, and I arc [ivcn. T]Lc rliroc[ion oI Lhc ]incs oI Iorce bets.ccu
scparale cores oI sj)ol groups rin general rcscmll.e lhc dipolo interaction pa[Lcrn. \\/ltcn

194



l,hc clis{,anccbeLu,con Llrc spol-s incrcascrl, tlrc Icadcr oi t,hc group untlcr invcsLigal,ion, sho-
1'nrl orlrlicslrrrclrrro rliroclorl c [,r c k w i s,', llro inlorrsily ol rvlriclt 1116von5orl tltrring llre
-[ir.sl, llrr.oorlays.Tlrcvarirljons,,Itlro.lurrgilrrrlinrl,r'rtlialrntl rzitrrrtlhrllir'lrl.comporronts
rviLlr rlistancb from lhe ccntcr of the corc have becn cornputctl I'or l,lris spob. The lorm. of
{,he varial.iol cuuvc of t,he lI vecLor lor the lcaclcr oi t,hc group rvcll confirlrs [ltc prcvious
invcsl, igaliol t1 5 1 . The licld decreasos m osL lapir[]y in the rcgion of the pcnu mbra. At thc
pcnurrl5ra - phoiosphcrc bounctary l,hc mcan lield sllcngLh is 500 -gauss-".Thc.anglc. 1'

i1crc,,s,,s fr,oli0 al, [,irc centel of Lhe spoL antl aLlaius a maximum of 60'(fig. t1) at thtr
spot, -, phol.oshcre bountlary. .tL thari gr-urlurril_1, rlecteascs wil,h_in_crcasing distarrce.. TIxr
azjnrrrt,lr:rl. compononl, -11* ii corrsitlcrably srnrl.[cr l,ltan l,he radial cortponcnL 1/, insiclo

thc spoL (Iig. 1:l).
,,it Llri,'i.rul,or' lroundary of t,he spot l/*] 7/,1 anrl is approxinraloly equal Lo 11,..

A slui[1, of Ihc bipolar sluucl,ltrc oI lho co1'c ol] tlc -[ol.lurvc'r lcvca]ct[ ilrt'plescnce oJ, s"t1o,t1g

azinrulhal liic,Jc[ iourporiout,s in c]ose corcs. On Lhc zerolinc of l,hc longitudinal fiel.tl ]/*
at,tairs a nlaxinrur)1 valuc equal to 1/,, near thc cenLor oJ lhe principal coro. The lincs oli

Ior.cc nr:o trtua-llcl Lo L]rc zero-l.ino of Lirc longiLuclinal lliclc[ and characLcrize Lho dlrocl,ion
oI tJIc irzi'nutltal comPoncnl, oI t,lic l,ransvcise ficlcl .

'l'ltc var:iations of //,, antl 11," irr dc'pt'tt,lcucc on dislanco are similar to thcir: disLri-

buLiorr jn a Ior.co-.frcc fioltI rvif h crilirrrtlica] syrnrnclry, i.[ iL is assurncd thal, t]ro azimrrl,hal
conliulrgrrl,s o{ Lrvo forcc-Irr:o lic[rts are stlrtLrr'tctl for magncLic of diffcrcnl, polariLv. Thc
corrrirr,'l ivil.y cooil.iriorrls l,n,7,r, )": arrrl )t,r [or'llto lot'c arrrl plrolosl,ltot'c arc osl imalorl . ll,
is shorvn tlrat in l,hc corc tlier" irc Iavonlal,lc oorrr[iLions 1]or Llic apllearanco oi Iiol.ds simi-
lar 1o forcc-Iroo lielcls. Thc possibitil,y of Lhc appcarance oI sccondary azimut]ral iiclds in
sunspots is consiclcr:ed.

If aylr u3Jrar.arorcrr peByJrrrTarrJ t[oroarentp]Iarecltoi,i pcttICTpal{rrll uoIIe-
peqrrr,rx lr rpoAoJrblrorl cocrarrtrlou,rrx r'rarpfllr{elrlrocrlr nlarlrltrrloro fioJlrr A.lrtt
oArrort arrrr4nrlor:i o6,ilacrfi Co;ruqa, ]{ero4 olrpel[eJrel{rrfl BeJ]IITIIIIIIJ rIoJIIroI'o
Berrropa natrprr?rterrrrocrli Il u cro rrarlpaB.Irel{rrfl (yr.non IraKJroIIa Y fi aaltt'Iyra

1) orrr,rcari l t1]. J3 nac'ronrqec Bperrfl u T{pr,rrrcltoi,i acrporpual'Itlccl(oii o6cep-
uarolti,rtr y)lie noJryrlclr 6oJrbrrroii t\rarepr.raJl rro l]errrcrpaql[u pa3JrrrrlHlilx cJIil-
Irarolr(lrx noJrrr, oAIIatto o6pa60rr(a arlrx /{arIrILIx etqe i{aJICIto He SaltoIIrIeIra.
3Aecr, i\rri orl{rrrexr r.Jrrrr}rJbrxr o6paaolr crpyxTypy r{arIII,LTIroro uonn a(ruBrror)i
o6raorrt co cJrolnuoii nrrrot-orlerrrpoBoI"{ r'pynnoll [rITeH, Itoropafi ]IpocJle?fierla

11a npOTfi)11CIItIu BocLrIL{ AIIei,i - 3a TplI I(IJrI ;1o n]loxo]I{AeIII[fI {eHrpaJIbIIoru
l,epr{l{t,trlHa lI Itflrr AIIefi rrocJIc-c 1 rro 8.IX 1961 r. 3a nce ErlI i.(Hr{, 3a ucI{JIIoqe-

nnerl 4.IX l9tit r.., rroJryqeHr,r 3arrrcrl ucex cooralrJrtlrcu{r{x noun.4.IX 1961 r.
rro Tcxurrrccnrtrr rpuqurranl lre 6r,uru aanrncalrtl cI{rIrtlJrLI or rlpoAoJlblroii co-
craRJrarolrlcii.

$ 1. Ha6uro/{eHl,Ifl I,I r,rx o6pa6or(a

Mar.n1lrnoe [oJIC BaIMCbIBaJIocL 11o TII,IIIuI{ }'e ),5250 A c dianropol\{ pacqerr-
r O.li r

rrcirrrfl (?), n", r(orolloriylr{e r{rrcJlr{crr pacqerlllle rpar[ltrtu Bal]rlcl{Nrocrrr cl{r-

r{aJroB 6, , 6r. u 6 r , (cu. tl]) or neJrrrqr{irLr r{ rIirIIpaBJIeI{I4rr rlo,lrrr r{ rlocrpoelru
rronrorparmrr,i-(crr. 

. 
[2 l), BrraqrtTeJIbHo yrrpoqaror{ne rroryqellue a6co.nrornotli

BEilIIII}II1];I IIANl]fl}ITEIIII;,OC!|]N II IT YIJIOB Y.
Iraepear,r lricl6panrenr,rfl [oRepxrrocr[ CorHUa AeJIaJII4cb BAoJIT cyrorltloii

ralilJrJreJlr,r co CHopoCTl,rc 2",3 Ir ceI(yHIy .BpeivIeIIrI [pl{ paocTotrnl{I{ N{e)I{Ay

pir;pcaarrr{ s 6" ,7 . Illupuua r4 Br,rcora BxoArroii xleJru cner{rporparpa 6lrnu
il,r6panr,r cooTBoTCTllCIIIro 0,15 n 7 *t"tt, IIpLI l{3o6pax{elIl.[It Co;ruqa luax{eTpol'I
20 ciat,. 3T o cootucrcrByer pa3pe11leHl'Irc B ItalltAoxl paBpeBe, paBIroN'Iy 7" ,5 x 9" .

f[pt.rxranue rrparr Ar,rcrra Co.nrrqa B /[rM Balu{ccii ro.rrell r{SLIeILflJIocrr ]r [pe-
AcJrax or 1" /(o 6". Vcpe4rrcrrr{e nrarr{r{Trrr,rx lroJlel:i tlo nJrotqaAl(e c pa3[rcpal'1l'{

7",5X9" lI IrgorpeAeJIeIIlIoCTr yqaCTIta, IIo[aAaIoUlClo B lqeJlb Cne(Tpor.paqia
na-aa oQrlenra Apomarrtrfl, rrprrBoArrJrrr It rreBo3N{o}fiIrocrlr olpe/{eJrcHr{rr rollltoii
crpyr{Tyllbr nrarrrtlT}rLrx rroJreill B nrecrax c oqeIIl 6r,rcrpl,luu I{31\{eHeIII{.rII\{11

IralplBJreltlrfl r,r Be"utrqulrr,I TIoJttl. Itponie TOro, pa3pcIleIII4e ItapT I\{aJ.'IMTIII,IX

IroJIeii 3alll{ctrr or rolto, trrlclto.rrLHo rracro I,IBxrep flto'tcfl. Torrl(tr{ rtpllBofi IIa /{ua-
rpiix6itroi.i JrclTe. B uectax, r/{e rpaAr{clrr IroJItI HeBcJIr.IH, rtSl{epelll4e lrAoJrr,

I)a3p€)Ua trpOBO/ll-rJt00L, alopCit 6",7. Taiu, r'Ae L{t!teJIil MeCTO OC06eulIOCTl{ (Cur-
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EaJIbI [pI4HIrMaJII,I EyJreBbre IrJIrr MaltcrrMaJrbrrbre Buaseur,Irr, 6ucrpoe I{B[,IeHe-
Hr{e rloJl.flpHoctu), u3lfepeHI{.g AerraJrrrcr, \epel 3",4, a B orAeJrr,Hnrx nalr6o;ree
ItHTepecHbrx yqacTHax - sepe3 t" ,7 . Tann,u o6paaoM, cooTBeTcTByrorqee
re.nnorpa$nrrccHoe pa3perneHr{e ua Co.nuqe paBHo 6",7 x 9', yr B orAeJrbHr,rx
yqacrnax 1",7 -:-3",4 x 9". B4onr, [apaJrJreJrr4 paBpemeHrre I{ecxoJrblro 6onrue
(trepBbre qr4cJra oTHocflTc.fl n pasperleHr.rrc BAoJrb napatnenn). Itax cJreAyer
UA [T], AJIfl OTIPEAEJIEHI{fi BEilITSUH5I II HANPABJIEHI,I.fI BEKTOPA H UEO6XO4#'O
trO CI,IIHaJIy 0;1 I{ Cr{rHaJrflM 61, r{ d1, Bbrrrr{cJrrrrb BeJrr{swuri If , y n 1 uO Sop-
MyJaN!:

6?, l/ol + ur,It!lL2t-

[750q(rf]'?' 3521 (H) - r'

6,,
T : arc cos rr271p1 i

,1, 6l
I : * arctg#.

A Ut
Lz

(r)

(2)

(3)

(Dopuyna (1) cnyxrlrr Arra onpeAeJrer{r{rr uo.rruor? BerruqrrHbr BeKroIla II , (2) -Anfl orlpeAelreHtrtt yrJra HaltJrorra Ben:ropa r{ Jryrry Bpe}rrrfl u (3) - /Irfl Br,rrrr.rc-
JreHIrr{ aar{Myra nouepe.ruor,i c.rrararorqefi rroJra X. Blr.rncueune H u T ylpo-
qaeTcfl, e0JII{ uc[oJIE]tsoBaTr, IIonlorpaNIlII)I t21. Ouenlr4no, qTo tseJItrqr,rrrbl
IrpoAoJrr,Horo rr rtolcperrHoro uora 6y4yr coorBercrBer.rrro paBHr,r

Hil: 11cos1;

HL: H sin Y,

(4)

(5)

Hauo,ltuul.t, sro B crrJry HeJrrluer,lnoii Baar,Iculrocrr{ cr,IrHaJroB d 11 , 01, or Be-
JIr{qr{HLr cocraBJr.sron{r,rx uotei,i r{eJrTrltfr r{r,rHyrr olpe/(eJrerJr.re II u T, tro 6op-
MyJrailr (l) n (2) roilyrrr.rrb If x w II y ?to ]rrrecer orrpcl[cJrerr]ryro orun6xy.
f{.rra nr,ruucJrerrrr.s aar,rMyra rroJrn X }tcrroJrbBoBanacr, ,ra6.rutqa. Ta6;ruqa 6r,r,na
I]OCTABilEHA IIA OCIIOBAHI{I{ SITCIIEPIIMEIITAJIbIIOIO UCCJIEAOBAIIIIfI SABIICI,INIOCTII
BHaHa cl{rHaJra or opt{eHTaI{I,II,r ocrl nrarlir,rra orrrocr{TeJrL,rro rteo6r,rrtgorerlrroii
ocrr r\{o1yrrrrropa nnneirrror? uo.rrapi,rBar{r{r,r (clt. [1], t|lur. 5, 6). 3iranr,r rJrroc
,{ NrlIHyc coorllercrBylor Ba[r{crl cltrnaJroB Hr,r}fie ],rJrrr Bl,rrrrc r{yJlenoii ,tlrurur
Ha Arrarpalrnuofi nerlre 3[III.

flpu oupe4eJlelrull NIaIHI{rIIol'o rroJrfl B rroJryrerrrrx r,r B rrAllax rrflrcrr cr,rr-
uanr,r d 

11 , 61r,, IaC[paBJItIJIIlCb 3a IISMeHeIIrIe ,IpitOCTu.

Ilperx4e qeN{ [pux{eHI,ITb rlotsblii lrc, o4 AJIrr onpeAeirerr}rfl BeJIr,rqlrHr,I rI
flanpaBJrer{ufl rroJrrr, neo6xo4lrlro rtpaltrr,rrrecnu [poBepr.rr6 ero Fla,qe]nflocrE.
3ro ubrasano reNI, aITo c&r\{ r{eroA, It co}r{aJleur{ro, I,Iorto,IrrrByer peByJrbrarbr
Teoprrlr o6paaonarurn nuumft rro]rJrorqerrr,rr,l n uar-lrr,rrr.rorfl froJre [3-5], rtoropafl
B r{acrorlrqee BpeNIfl erqe He rrpoBclleHa no rra6nro;ieurrbrr\r noHrypa}r nnruri,r
trorJror{errr.rfl B Nrarurrrr.roM rroJre. 0ro o6cro;rreJrrcrBo tslIBBarro rranur,rlr o6pa-
3Or{ TpyAr.IOCTbrO yllgln pacceflr{rroIo cBeTa, HaJlararou{etocfl rril clenTp co.u-
,FIeqHbIx rlrrreH I6-9]. floarouy calr r{eroA [{oir(er 6r,rrr r,rcro.rHrrrtorr cr{creMa-
rnuecxort oron6itn,

B o-oroprrx, 1\IHoro our,r6on rrerra6elr{Eo BTrocr{T rrpoqecc ua6nroTlenlr s tr o6-
pa6ornn. Sarurcs Tpex crlrHa;ron 011 , 61,, 0;, IIpor{sBolllrrcrr rreo/trroBpcrrer{-
;qo. IIpo4ormureJlr,Hocrr, Barrrrcrl ltalr([oro rr3 crrrnaJroB \rrfl BCefo uc-
,creAyer{oro yqacrna rroBepxrlocrlt connqa .B r{acTorrrqcc Bperrfl cocraBJrrreT
oItoJIo 30 aurt,. Cne4onare"nLHo, B ItalK/{orl }raJrorr yqacrne rroBepxHocrr,r Conrr-
qa cnrrraJr6r 611 , 01,, 01, olpe[eJrrrroTcrr pasrroBpeMerrrro c rrr]TepBaJrolr Bpe-
Menrr B 30 u,utt.3a aro Bperrfl srre o6nacreft co uculrrtreqr.rrilr{r,r rrpo[eccal{rl
:M&IIII{TIIO0 IIOJIe I,IBMeIIfleTCfl IICtsIIaTII,ITeJIbIIO, OAIIaI{O pa3IIOBpCl{0II}IOCTb
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3arrlcr.I rpe6yer rrpoBeAeHr,rfl rpex paBpe3oB [o o/i]rorry r{ rox,y mc }qng111y
r.lBo6palrrcrrr,rrr CoJrHqa. B npoqcccc rra6rmAerrufl npr,.r rr,Ur,rpoBnc RCerAa
BOsnrOlr{rra ouIIr6Ra, BDrsRarrrr&fl Cr\rcrrlerrrlerl IroBTopIIr,Ix pa3pe3oB lrpl4r\{epHo
Ira 3" 11, oJlc/\oR&TeJrrrno, d11 , 6-L,, 6.1., Nlol'yT oTIrocI{Tbcfl'It paBJIlItIIlbrl\I, xoTg
Ir 6Jrr,rar{r{r\r, yaracrrian[ Coru[a. f[pn 6o.nrurnx rpaAl,reHrax noJrrr rr cJlo]r{}roii
ero cltpyxrylle 3To trolr{er rrpr{Becrl,r It orre}rb 6o;rruroiionrr,r6re, coBeplxeH}ro
ircr(a}]{amlllr,rr"i xapanrep roJrn n oroi,i o6racrH. B npoqecce perr{crparu{rr cr.rr-
IIaJI{JB I'IbI CTpeUI,lJII1Cb II,IAtTpOBaTL ROS},IO}I(IIO Ttr{aTeJILHee, UrO6r,r ynleIIb-
IlII,ITL IlJII4ttUllC UI'OIO I'lClt'OqIII4I(a OUttr6OH.

.[.[axorreq, r,rcrorJIl,rr{oM ouu,l6on }{o}rteurI]JIflTr;crl I,IBI\{eHel.rl,re flpI{ocrll
nlll,r flcpoxo,ne or c[oroc{eprr x [rirrry. flprr rtcrrpanJrclrrrlr Ba r]pltocrb l\rLr rrc-
rroJIbSo]l{rJrll SatrLIcrj ,rpnocTll uclrTpaJrblroti ocraro.Iuoli nHTeucuBlrocTtr{ JIuI.IIrtr
Fe 1, 5250 A It0l, rrpor{:Jr}o/(r{}rrryroorr olproB]lenrelrHo c r4BrrepeHr{ei\[ rroJrrr.
Mero4 lrre rpe6yer BBo/Ir{rb rrorpaBlty Ba l,rarreHe}rl{e .flpriocrr,r B rrenpepr,rBrJoM
crrcnrpe [1J. A.na rol'o qro6],r or{er.rr,rrrr BeJruqflHy o[u6Hr.r? M],r ilpoBeJrr{ cpaB-
Herrr{e rrBl,rerrcr:r],rfl frpr(ocrrl l1)r{ [epexo4e or (rorocrleprr r( ,rApy lrrrT]ra IIo
r{elrrllaJrr,HoI:r ocTaro,rHoi.i }irrTel.rcuBIrocrr,I rr ro I.IenpeplrBFrolvry cner(Tpy.
Pcrr,rcrplrpoBaJlr{cb rr.flT}Ia, paclroJro}r{olrrrbre r.ra paBJrlrqHbrx paccrotrHr{rix or
qcrrrpa J(xcrta Connqa. It naurcrly yAI,rBJrcrrl,Irc, xoA .rrpHocrur, orpeAeJreHHbrfi
B STrrX pa3Jll,lrrHr,rx yqacTHax - ts JII,THI{r.r L{ B IrelpeptrBlrotr{ cleHTpe, oTJrI{-
qlaercfl ne 6oree arcN{ I-ra 5%. eto coBrraAel{Lle MaJro rrorrflTHo, ecJrl{ r{cxoAlrrl}
I,rB o6l,raurr,rx npeAoTaBJrenr,ui o pacrqerrJrelrl4tt ru]f.mfi. B r[arHI,IT]IoLr uone o6r,r.r-
noii 4r,rno.nsnofi ero crpynrypbr. Corua4euue arr,rx Bairr.rcel,l uolner roBopr4Trl
o HaJroxterrriu rra cler(Tp trrrrrra 6onr,ruoro I{oJrr{rrecrBa cBera, pacceflIrlror,o
aruoc$epofi Scncnn [9], a rar{?ile o 6ouee cJro?r{Hofi crpyr(rype MarHr.{rrroro
troJlfl B rApax frrrrerr [11], npr,r Ttoropoii B rrApe rrflrrra na6rro4aercfl fi-noM-
Iro[reHTa, ,rlaE{e ecJrr,r Ilrrr]ro HaxoAr,rrc.fl s6ilr.rel,I qerrrpa Ar,rcHa Cornrla. flna
rrpoBepHrl L,rero11a Br,r{r,rcJre}rHLre BeJlr,rqr{Hbr H, - rroJrHoro BeHTopa Hatrp.rr-
?r{errrJocr},r - IIpu lor\rorr{rr (1 ) na ocrroBa}rlrrr $oroa;rexrpr{secHux Barrr{cefi
cpaBr{I{BaJrr,rc6 c Berl{rr[naur.r 1/r, I{BMepeuur,n\rrr Herlocpe4crBerruo rro pacrqeu-
rerrrrrlo JrrrHr{r{. ,[nr eroro ],rctloJrr,3oBaJrI{cb rIoApo6ur,re r.ralrepeHl{fl MaIHr4THbrx
rroJrefi, npoBollrrqr,recrr rro ]rporpar{r{e c.nyrir6rr Conuqa. B arnx rpyunax 6r,rno
or 15 4o 30 oupeTleneHfifi B orAeJrbr{r,rx ,rApax r,r yqacrxax norryreHrl rrflreu.
Oxaaarocs, qro nocJre npoBeAeHnfl narll6ponon I{ Bbrsr4creull-fl frocro.suHr,rx
moa$SuqueuroB, BxoArrrqnx n (1) (cu. [1]), f;rn rpr{Be/{eHrta x cor.Jracum
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BbrqucflegHbrx 11o uo $oroanexrpuqecxnM IrBMepeHr.rflM c Hn tto pacrqerrJreHl{ro

neo6xo4r,ruo ncecrnrnanrr (0 
11 ,61,,61,) yB eJIuqrlr r a-1,2 pa?l'I]P1:

MeHer{r{e eroro noaS$uqu'euti- uauesser BeJIItquHy H Ha 10-20%
(cin. sar. 2121). B ra6n. 1 n Kasecrse rpr4Mepa rpeAcraBJreur,t Hn, rrsMepeH-

Hbre rIO paCU,SIIJIeHI4IO, U Hu, BsttmCteH[ILIe Uo {otO,erexrp_I4qecxl4M IlBMepe-

Hu.rrM Ar.r paBJrr{rIHbIx 4uefi.3gecr }fie rlpr{BoAflrca lAJTI : lHr- H"l I{ cpeA-

IrEf I(BaApaTurIHaE olxu6Ha oAHor.o I43MepeHlLfl, Itam nu4rlr' IocJIeAHflfI
rrMeer BSJIIIqIIHy oKoJIo 300 ec. Her counenl{fl B roM, qro BBoItfl xoa$Sr
t\fietT !12, MbI I{OI(JIIoqI{JIII CI{CreMaTuqeCKyIo Omn6ny Ua6lrO4eUI'rfi, nrr-
BBarrnyro rJraBHr,INr o6paaon ouu6roft MeroAa oupeAeJreHrrn H,v T' eclrl caII4-

Tarb, qro rlpr4Meu.flelu,rfi uero4 raaueperurii pacu{euJlenlrfi cno6o4eH or r(ar(I4x-

tu6o crtcreMarltrlecnl{x ourr.r6oH, O4rlano r{ccJTeAoBaHr{e crrcreMarl{r{ecxr{x
oull6ox upu na6nro4eHr{Lr trar.Hr{Tr{Lrx rroJreit coJIHeqHLIx rrflTerl Ha paarualHblx
o6cepnaro-plrnx lt paBI'ILIIVII{ ua6rrc4are,lalru, [poBeAellHoe a 172], tro1a-
BbIBaeT HaJrIlqI{e BHarruTeJrbHL,Ix cl{creNlaTI4rrecHux ourt6on, rlof BJr.fuoq,I{xc.fl

npll rrBMepeHI{I{ pacqeIIJIeI{I[fl IIr{HI{fi. flpan4a, ara omu6xa cpaBHIITeJIbHo

nnana ,rpr-ronnx-2500-3000 ac. floarolry BBeAeHr{el Hoa{$uqnegra 1,2? Mbr,

tro-Br{Ar4MoMy, ynreHbrrraeM orrrrr6lty, rroflBJreHl,re xoropofi BbrBBaHo aclroJr},-

BoBarrr4eM B MeroAe HeroqHoft Teoprrlr o6paaonannfl ltuuufr.
Bo,nrrua.a Ber1,rquua omu6Hn oAuoro r{BMepeHr,Ifl B BuaqrrreJrr,noft cteneurt

oTHocrrTcfl H BerrrtqraHaM Hr, TaIt HaK B]IyTpeHHflfl TocHocTF, {oroanextpraue-
CKOr? BaluCI{ iloJIfl Ha IIopflAOK BrIIIIe rro CpaBHeIIIIIO O ApyIIlMIl CyIqeCTByrc-

n{r,rMr4 MeToAar\{I{ LrBN{epeI{I{Ii. Boauomuo Tal()fie, oTa 6olr,rua.s Arrclepcl4fl
BbISBalraTet[, qTO MLI COIIOCTaBJI-flJrm IIOJIfl, OTIIOC.fln{I4eCfl I(I{eCI{OJIbHOpaSJII{q-

Hr,rM yqacrltaM rroBepxHocTlt CoJIHqa. 34ecr ffie CJIeAyeT oTMeTtr{Tb' tITo Heo6-

xoAr{Mocrr, BBeAerrr{.fl noaSSraqueuta 1,2, BoBMo?nHo, BrIBrIBaercfl I{SMeHeIrrre}r

"rrur 
rrrrru u dropum HonTypa npl{ [epexo4e ot sorocsepn H unrny [9].

Ecru paatr,r.r[e .HH u 1/" nr,taoano BTofi nprtaru]Iort, To cJreAoBaJIo 6rr upnruenurs
noa{Srqme:nt 1,2 ToJrbno AJr.fl cr.IrHaJIoB, rroJryqelrHblx rlptr nepecerlenr,rri Tlfl-
.ren. Ho 11ocnoflbr(y, Hart ynaar,rBaJlocb BbIIrre, DTor noa{rllrqueur MaJro r{sMe-

H.rreT Be.rruqwny tir, To yBeJIItaIeHIIe BCex cI{rHaJIoB AJIfl sCeii O6,lraCru B

{ ,2 paaaHeaIIaqI4TeJr}rHo cxa}I{eTc.fl Ha o6qefi HapTr4He nora. Cne4yeT IIaloMHr{Tb ,

qTo BBeAeHue eToIO HoAOSuqraeHTa COBepIleHHo I{e I{3MeHfleT BerruquHy aau-
Myra x, rrro rerKo Br4Aerb r43 (3).

$ 2. Itaprrr MarHI,{THr,rx rIoJIefi

Ha Srar. 1 ra 2 upune4eubr Haprr,r AJrfl noJrr{ofi Be.lrrtqlrubr BeRTopa Harlpfl]fieH-
r{ocrr{ Marr.rr{rr{or.o noJrfl lHl (Sur. 1o, 2a), p,ttx upo4o.ntnofi cocraBJr.flron{el1

rrorfl .Hll (Our. 7b,2b),'gla 
"uoueperrHblx 

cJrararcrqux r,orfl Ht,t -({rar' lc,
2r) , a"i" yrJroB rrooron u. nextopa 11 n ,ryuy speHr'rfl t ({ur. ld, 2d) P;ln
2ll 6.IX 1961 r. Cpanneulre arr{x Hapr rroxaar,rBaer suaqr{TerbHlle lr3Me}reHtr{fl,

trpol{clreArxr{e 3a rleTblpe AH.fi B OTHOCIITeII},HbIX paCIIoJIO?fieHI4.flX I\{aTHIITI{bIX

q"rrpou- 3ro nr,rssar{o HeIIpepbIBI{LIM paBBIlrIIeM .Ipy[[rr. Ecnu 2.lX agp,a

JruAepa r4 xBocroBo"o ,orri -6unr 
oxpyxeHrr o6u1eft IoJIyreHbIo' ro 6.IX

flApo JII{Aepa sHaqI{TeJIbHO IIepeX{ecTI{JIOCb I( SanaAy, paccTorlHlle [',Ie]I{Ay

HrrM rr .trApoM xBogroBoro 11-flrl1a yBeJIItIII{JIocr (SUr. 3) r nonyrenll paaAe-

JI I4JI I,IC b ,

I-I t
trl

H1l[111

1300

2250
0, 58

790
500
1,6

Ta6rnga 2
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/.,fi. 2. rx.
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5.x
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@nr. 3. (Dororpa([uu ucc,neAyeuoii rpyr[],r AqE !cg1.9.LIIlrepBaJIa ua6ntogerrt',Ift
MarIIIlrIrLrx noleii c 1 no 8.IX 196{ r.
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Ecnu 2.IX fll(pa, r.nteB[r]re [porrrRorro.lro]rrH]Io [oJlttplrocrr,, IIaxoAlIJII,Icb ,tra-

JIoIto o/{II0 OT l\pyrolo, T0 yx(e 3.IX oltolto rlApa xBoCToBolo IITITIIII c [oJlap-
IIoCTr,Io S nonur,rlocb rrpllxrblltalorqee H lrcxly ,rApo norJaprIOCTI'I A-, noropoe
ilpol\oIil{a,TIo cocyuecT]lollaT6 c ocIIoBIIIJll fll(poM I}.,TCrleIII'IC IICCIO lt0pI'IOAa

Ha6IIo/Iclrr,ri,i; npn aTot\,r rrorrc)pCqrroe [oJIe na IIyJIeBoI{ J]I{IIIII'I, pa3/{eJIfIIoU,ex

rJlqla llaarroi.i rrri"rrrprrocrlr B xuocroBonr lrlrrre, Itan:telrtlJlocb B clleAllcrl_or 2000

xo 2600 ec.7) m6r.2 4ar,u,r cpeAIII,IeReiIlIrII,tltl,I coc'aBJrrIIoqrIx 11 11 fi lIy^l\tttt
fl/1ep, noJryrcnl,r lllrclr n rrrc rrflTerr u 6;rr,rnra.i,ilr.rcii r'rx olipecrllucrll Bir (i'IX
Uartr6rr,tr1t,t oJlc/lyeT,tlToBrrerrlTentIpeo6ra4aIoT]ronepCeIILIefloJlfl
c rliuiprrrr{cnlrocrbro l 2,3 pasa 6rurruei,i rrilupr)rieFrllocrr{ npoAoJlblloii cocraB-

;rrttorqcti. 13rr5rprr nony'r'ctroii lt ' rt 1,Li lraua 6onstuc l,/11 rr trr5'rpltrlACI) Ttl
<n 1 - r-r I,7 pr;r.

Ila rlur. 4 a, b, c, d, e, /, S, lL [peACTa]rJrcHbI ItaprLI a3llrlyroB rrel{Tolla lI
ira rraprr'rlrlrorl lnocnoctrrr. Lleprour{arrrr o6o3}laqolro HattpaBJIcIlI,Ic Bclil]ol)a
lroJIfl R OTACJTLl:rrrlX ),rIACTIta;\ I,I JIl,illlIrIMlI - l,I3N{elrClll,1O aroi'o I]alll)aBJIeIl trl.rI

or oI[Holo [,ioc,Ta n J{pyrour\r. 3rn Jrnlrr.rlt onpcACrrtIlor crp)rltryp\'., r'Iar.rtI{'t'-
nux rronc:i,i B rral)rllrlloii rr;nocrtocrr,r, FIa Err,rx 1r{c riaprax ltrtpttc,rtl JII4IlI,Iol{
lIPOBCI{EIJbI H I:O ],I To]lI{trN{}I ,III,II]I,I;IN,II,I ]{OIITYPbI 1I'ITC)II. ITAIT I]IIAI,INI I,I3

{ur. 4, o6rqan crpylirypa r,r Baar{xrocuflBb orAcJIbIIbl\ IIp(irrI}(eIIIIbIx o6'
;racrctl rIilJIo [3r\{0}lr,rJll,ic], Ira upoTtr}ilelull{ llocbr\Irr 4rteii, }Iecrlorpfl }lil
rtcpcnrerr{e}Irre orAeJILIIbIx NIar.rr-r,IT}IJ,rx qerrrpoB [, u r-r6rqe,u, ]lafIottI,IIIacr
o6r,rurryro t{aprurry llaatluoAei.iorBufl tralrurr.rrLrx rroJrIocoB o/UrIIaito]loii
r,t paauor:r roJrrrltHocrr{. Oco6enut) xoporxo oral BBar'frroclBrIBL, RLItrrlJItIercfl
Ha riallrax r[nr.4 (1 n 2.IX) uex1y orAerrbllr;ritlr aApaurr B urrrllitx qcilri]aJlb-
tuoi,i n aaua;luoii aracrflx I(allrr)i. lJ.arrpan;rcnrrlr crrJlonr,rx .nrtrrlri.i 3a crtl /1IrI4 B

qeIJTpaJrbHoii .racrr,r i{a l)TLr rrorrrt,r ncpllerr/UirryJrfrprrrrr try,ncuoii JIIIJII{lI lroJrrI
(11 ll : 0). MerrrTly 6;rr,ranrr,r,m n/(palirf flI]orr,rlorroJrolruroi.i IroJrtrpllocrll, P&c-
tro,[oHteIlr]LIAr]r B qeltT]laJrbrroi,i.ritcri,r HapTl;r., no-Br,r/urxrouy, rlrlccT MecTo
o6u-Irlr,Irli 4r,tno.nr,rrsrii xaparrrep nanlr,rro4ei:iorrlrrr. OAIIarto IIa Itapre rlrr,rr. 4 aa
ll.IX u B lrocJrel{yuqrre /\}r}r Mo}r{rro yR}rAerb unoi;r xapartTep )rB&rl\Io/\el:icrlrrrtr
arelr{Ay 6nr,rartr,Lrtr,r rrApitxlr,r xRocroBol.o lrrrrra. I-IarrpaB.[crU,rlr r]orrepctlublx
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Oltr. 4. I{apr:a aarnuyroB Ber(ropa H n rapu.rrrnoft n.rrocxocrlr c t no 8.IX 1961 r.
(ar. tarxe crp. 208-210).

r{eprorrEaMfi yria3aHhr rraflpaBJreHr.rfl IIpoeHUr4r,r Ber{Topa H Ea HaprtlHHyro [JrocHocrb, flocrpoeHrrr;re rro
asr{r\{yry x. IIyHfiTupoM flpoBeAeHo npelnoJraraeMoe r{BMerreHile HarpaDJreHrrE BeHTopa noJlr B Epoell-
qrlrl Ha Haprr,rHnyro nJrocnocrb, )I(upsofi lusr.tefi orueqelra Jrr,rHrrr H tr : 0. CfiJtoruHofi rounofi ,nr,rurrefi
oqepaleqg r{oH'rJprl troryreHefi u qtrep B rpynfle nfl.TeH. MacilTa6 HaprLr - B ol\rroM [ereHr{r4 20 000 rlt
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BU

tro,rreli B6ruBu I-IyJIeBo]i JrlrHr,rrt npoAoJrbr.roro rroJr.flr paBAeJr.flrorqeii 6,nlraHue a4pa
Eporr{tsorroJlonruofi rroJr.rrpHocrr4, AeJrarorctr II a p a Jr Jr e Jr I, I-r ],I ]r I4 HyJre-
Bofi ruui,Iu uoln (cu. qcHrp naprr,r). flplr arou Ha Raprax tr curiMr{ax rpyrr rrFr-
TeH Ba rrpeAr,rAyrqrre Alrr{ orcyrcrBoBaJro r{aJToe nApo c [oJr.EpHocrr,ro /y'. Ero
tro.sBJreHr,re coBrraJlo c tr3N{€Hol:Ir{en{ HalrpaBJreI{I,Ifl nolrepeqFIoIo fIoJr.E trr, cJIeAo-
BareJrbHo, c r{BivreueHrre}r xapal{Tepa r{arHrrrrroro BBarrMoAeficrBl,rfl. 3ro .ssre-
HI4e rtOlr{HO O6tgcnrntr, Jlfirrrb rro.flBJreHlletI a S n a{ y T a Jr b }I o fi cocTaB-
Jl.flrorqeli r{arHl{THoro noJIfl (cn[. rr]Trr{e) B rrApe rrrrrHa. I-t corxaner-u.rro, Harrrr,rilr
NTeTOAOM ]\{bI }Ie MOE{eM OnpeAeJIr4Tb llaflpaBJreHr,{e aBr.{xryTaJIb}IOrO IIOJIfT, }Io,
I0-BITAIIMOT\{y, C O6eraX CTOpO}r Ot nynenoft JIr4r.rrrll H x 3T]1r rroJrtr I{l\,reIoT oAr,{Ha-
ItoBoe [anpaBJIeHIle? T. e. r,rarHrrTHLIe ?fiIyTbr cI{JIoBEtx JII,IHI,Ir,1 B frApax cxpy-
qeHbl B n p O T lI B O II O JI O H{ H ],I X HanpaBJIeHI4fX, TaH I(aH CItpytIlIBaH}Ie
)I{IyTOB B OAlIOr,r HanpaBJIeHr4r{ rrprr rrx coflpur{ocHoBel{trr4 rrpr4BeJro 6r,r n Baar,rnr-
HOI{y yH[qTO]IteHI,Irc aSprnfyTaJlbr{blx cocTaBJlflIorqr{x iloJT.E LI It BoSHtlI(rroBe-
Hrrro lrecTaqr{o}rapHr,rx IlpoqeccoB [13, 14]. Itan ynuAua{ r.r}rE{e, ropr4soHraJrb-

.. ar-I n

Hblit rpaALIeHr T# B orol:r o6racrrt Aocrr{raer 5 eclnn, qro yxaabrBaer r{a crro}n-

[ryro r4 HeycTofrquByro cr,lTyarlrrrc [15], oAHaHo B TeqeHr,re Bcero neprloAit
Ha6rroAelrr{fi B arou yqacrxe rla6.;rro4arcx Jrrlrxb Aocrarorrno apnlrrt S;roxy;r.
BbrTtrllyTblr,i BAoJrb aSr,lliyTallblrolo IroJIfl , I{ ue6oJlr,ml{e Irofl prraHr,rfl .

flo.eBreur,re aar,Ir{yraJrrruort cocraBlrrrorqer,l 3.IX, cyrqecrBoBarrr.re ee B rro-
cJleAyrotqlre AHr4 I{ orcyrctnue I u2,IX Bo3n[oErr{o, roBop-rrr o BbrxoAe nratHr,rr-
Horo )firyra Ha rroBepxHocts Coruqa B rrpoqecce paBBrrrr,rf rpy[[br.

tr4a xapr Sur. 4arn 5-7.IX BrrAHo, rrro .EApa A m B,rl{ercu{rre oAnHanoByro
rroJlrrpHocrb, HaK 6br cBrr3aHr,r o4nori clr,nosofi rnrurerl, T. e. Ira6nrcAaercrr He
oTTaJrnI4BaHr.re, a npr{Tfl}r{eHl4e, B To Bper,rfl r{an 3a npeAbrAy[Irle AHtr (sllr. 4,
gJrtr l-4.IX) ua6;rro4aerc.a o6r,r.rnoe Ar4rroJrr,Hoe BBarrrfoAeficrnlre. Her co-
MHeHlLfl,qroETo.sBJIeHne cBflBaHo c oco6r,rlr crpoeHrrel{ nora. Tax, ua Sur. 5
lpeAcTaBJIeHbr ABe BoSMOHlrr{e cTpyKTypbr 1\,rarHtr{Trroro roJrrr, r(oTopbre [prr
Ha6rIoAeHuL{ cBepxy r{oryr co3Aarrr RlerrarreH[e Hafll,tqufl Jroxt]Ioro BBar,ri\.Io-

Ael?crBr4.fl. Boree npaBAorroAo6noii nsrflercrr crpynrypa, [peACTaBJreHHa.rr Ha

Sur. 5 (nrlasy), ran HaH rlprl nepBori crpyr{rype Mbr 6br o6uapyrxnrr4 }ryJreBoe ro-
[epesHoe rloJre B yqacTl{e M unw yilIeHr]Irlelrr{e yfJroB y n6.]rrari aToro yqacTHa
(cu. cllrr. 2d). HanpaBJreHI,Ie crrJloBbrx Jrr{Hrtfi B ceBepo-BocronHort rracru xBo-
cToBoro rrflTl-ra }racToJrbno cJloli{Ho, rrTo rrpr[ IIpl{MeH.Ee]\{onr paSperfleHr,rr,r He
noAAaerctl o6rscneulrro. Paccruorpur\,r crpyrrrypy uoJT.E rr ee r{BMeueHrle co
BpeMeHer\{ B JrrrAepe. HecMorpa Ha cJro}r{Hyro Haprr{Hy MarHtrrHr,rx uoner.i aa
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I ra 2. lX, olttt crllrlereJrLcrtsycl' o rJaiimqtr{r,r Ar4lloJrrrrrolo nsaurrrogei,icrnu.n (cu.
t!ur'. 4.. O4Hano, Traqr,rrrafl c 3.IX lcc rrBcrBeFrlree rpoflBJrflercrr BrrxpeBarr
(l[r,ipa.rrr,ilarr cr]lyr{rylla c lrilnpaBJrerri,le}r ro.raconou crlleJil{e. coaqaercrr

(Drrr. 5. Boglrolnrrr,re crpyrrrypr,r Mar-
rrr'Itrrr,rx no.rrcr:i o[noii rroJrrrp]rocrr.r,
AaIorrure fipr,1 IIpocl{qr.Ir.r ct]cl)xy Jro]H-

rryro r{apTr,rrry carr3rr

tlIl0traT.lleltrte, tITo c yAaJIeIrI,Ierr JrrlAella oT xBocTotsoro rrflTlril, fio -trepe oc.lra6-
,;tEI.II,Ifl AI,ITIOJII,IIOIO UAAI'TITO4CTITCTBI,I'I TIOfIBJIfIETCfI &3I{r\IYTAJIbIIOE UCI;TE. C.ITE*

!{yer orN{erlrrb, qro BuxpeBarr crpyHTyila c lrarpaBJrer{r,relr ro .raconor,i crpeJr-
He ;ta6;nro4aJracb Iranrr{ y AByx r,r3 qerbrpex trccJreAyei\{brx rrrrelr, flBJrrrBrllnMl4crr
Jrr,lAepanrlr rpyil[, pacfloJ]o]r{errlrrrrX It ceBepHot:r IroJryrrrap[tr. llffi Bl,rflcrreHl,Ir]
cTpyltTyllbl i\rarrrl{Trroro IIoJjtr r] .rrApax, rroJIyTCrIr,r rtrTerr r,.f B 6JII{}I{arlIIIel:r ur{
oHllccrrrocTlt ueoSxo4r,rnro npor,rsBCCTr{ r,rcllpaBJrerrr,re 3a upoeHqlrro na6rro4ae-
M61X yrJrOB Har{JIOHa Y r{ aSLlNryTa X, T. e. []lOI,rsBeCTrr Bbrrrlr0Jrerrr4e yrJroB y'
r,r 1' n npelnoJloxerrrrr{, rrro LrccJrel{yer{ble rrtrrrra nepelrecelrr,r B qeHTp AI,IcItrt
Co.rrnqa.

$ 3. ?lcrrpallrrerrr're ^1 n X aa a(l(ren'r rrpoexrr,r,Ir'r

l.Iycrr, o6.nacru rouepxllocrlr Co,trrrqa (rurua) IraxoAr'mcfl lra yrJIoBolr pac
ciloflrurrt 0 or qerrrpa ArrcrtiL Co.tuqa (r[nr.6). B 4anr,ueiirucu 6yAeNr orcrrrrrrr-
uaTr, a3r,rrlyT yr'.rra or HalltanJreu:,i,.n oo'. o6ocrra-rr,trr qepes oI HarrpaBJrerrrre
rreo6r,rrrrronerrrroii ocr,r nro/l)/Jlrrrolla rru{eiiHoii loJlrrprraarlur,t (cu. r[r,rr. 5 [1 l)

@rar. 6. Vr'.nr,t tl, 9, I u rlr n xaprlrur.rorf
lJrocHocrr{ Ha /trllcHe CorrIqa. PP' - cy-
Toqrrafi [apaJrJreJIL, o' - qentp ALlcEa

Co;ruqa
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Oy - HarrpaBJreHlre npoenqur{ Nrarrrr,lTrroro rro.rlfl Ha ltaprtrllHylo rlJlocltocrb,
PP' - cyroquylo naparlJlerrl. flo oupe4e;relrl4lo X : /noy.llpnnrerl

/,nop:an/POO':P,
TOrAa

r}l:360"+X-o,-P.

(Dur. 7. Cucterua ctpepuuecxltx EoopArrHar

rAe rrporrcxoArrr r4aMepeulde BeKTopa H. Haupauru ocr O'y' BAoJIb octr' Oy,
aoct, Oz'-sAoJrr, paArryca Conurla B Mecre na6nro4enufl fIoJIfl. Haupaeneune
BeKTopa Harrpflr(eHHocrl{ MarHllrHoro rloJrfl o6oeuasulr uepea O'M . Tor4a oue-
BI4AIIO, qTO

1T :fui, 1\p:;i, /o: zz', /r' :|tt u Z-\P': {i'
lla cSepuuecxoro rpeyroJlbHrrr(a zz'M taxogtr{M, qro

cos T/ : cos T cos 0 - sin 1 sin 0 cos rp;

o[g rp' : J- [urg 1 sin 0 - cos rp cos 01. (B)' srnQ

Taxlru o6paaoivr, olpeAeJlrrB uo Sorore,nuorpaIvllre o, p, 0 (cu. {ur. 6) n
Bbrrrrrclr4B uo {opuy"ne (6) Q ra Brla.fl r{B (2) 1, rvroxtuo [poBecrl{ BLrqr{cJIeHr{e AJIfl
nax4ofi Torrxr.r Ha rloBepxHocur Co,nuqa Beruqllu f' s *', oTHeceHHr,Ix H ero
loRepxr-rocm. Itpoue r{cnpaBJrelrr{.rl 3a rlpoeI(ql{rc ylJroB T tr !r, 6rr.no upone4e-
Ho I{CnpaBJIeIII4e paBpeSoB 3a upOeHqIIIo, BAOJIb ItOTopLIx [pOI'ISBOAI{JIocb
rrBMepeHrre noneit.

$ 1r. BuxpeBafl crpyr{Typa MarHlrrnnrx uo.nefi

IIa Slrr. B upe4cranrreHa Br{xpeBafl crpyltrypa JrLrAep& rp}[IIIJ, rrcnpaB-
Jrer{rrafl aa a$Sexr [poenqlrl4. flplr yr,rax 0 < 30' n 1 ] 30" BeJIIlarI{Ha tp'
Maro orrurraercfl or rf. Cpaunueaa Br4xpeBylo crpynrypy JIIrAepa Ha Haprax
Sur. 4 c nuxpenoft crpyxrypoii Sur. B, BrrApIM, qro rtpoexqrrfl I'IecHoJIbIto r43Me-

user rla6nroAaeNryro crpynrypy (cru. Sur. 4 v B Ans t.IX). I n 2.IX
(cu. {lrr. B) crrr{paJIbHa.rI crpyltrypa orcy'l'crllyer Ir ocralorcfl crlpaBeA-
trrr{BTJMU BbrBoAbr, cAeJraHHr,re n $ 2. Ha $ur. 9 ilpeAcraBJleHa cpenHflfl $opua

(6)

O6paayerr ABe clIcrcNII-I lioopAllHar (c[lrr. 7) . Cllcrert;, frttz cBrlfl\eu. c na6,rro4a-
TeJreNr: ou. Oz - rIaIIpaBI{NI rlo Jryqy SpeHllfl, a ou. Or - Ha I{erITp AI4cHa
Coruq:r (cu. $ur. 6). Clrcterry r'y'z' cnnlxeNl c noBellxIIocrLlo Conrrqa B rorllte,

(7)



clnpaJreii AJIx Eoero rlflrlra Ba 2,3,4, 5 rr 6.IX. flplr nnur,IcJIeIrIrI{ cpeAHeff

$opurr c[rrpaJrrl llJrg JIIrAepa rpynnrl rlcrrrlorlarficb BocroalHafl u Ioro-Bocroq.
HatI elo qaCTI,I, IIe I,IlIeeT IIeCTO CLIJIbI{OC BJIHTIIII{e }IaJIOI'O fIIIpa, CBfl3aIIIIOIO
o6rqeir uoJryrerrrlo c ocl{ouHbr^I rrl{porl. tr44 atoii fiulypr,r ralt}fie BuAnN{, rlro
uau6o.nr,llarr HpI{BI{BIIa cutrpaJlrl rra6,rro4anacr 6.IX.

()rrr.9. CpoTlrrnn {oprra onrrpalr ila 2-6. IX 1961 t'. l(rIrt JIIIICpa
I.pylrrr,r

Macur:r6 ilaprrn - I] o]IHo]I I(cJTCHIIII 20 000 x.{

,[nn rroOtpoelrrlrl BcJrIIqmu II 11 I,I L1 1 I{LI IrcIpaBI,IJIl{ T 3a n]loel{ql,Irc uo
(7). Ha {rr. 10 Aa}r,r riaprrrr r}c.Tlrql,rrr rroJlrroro Beltropa 11 n r.rcrrpanJleHrrLreJ

Arrrr Jrr{/(epa aa S.IX 1961 r. flo aur,u Itaprarl 6rr,rlt ru.rncJlelrbr cpe/(Hrre T/
II IIOCTPOO1IO I{3N{EIIEIIIIC STOIO )IIJIA B 3I]B}ICI1]\IOCT],I OT PACCTO'IIII,IfI OT I{ETITPA

rrrrrna (c[ur. 1t).1'noapaclaer or 0 n qerrTpe rrflr'rra rr Aocrr.{raer lral{crrNraJrb-
Iroto 3rrarrcrurn 60" Ha t.pall{qc rlrr'l'Ho -- ( oroc$epa, a Barcnl llaql,rHaer
uleAJrerrl{o y6r,ruarr, o yllcJlrrarenrlerl pacerol}rua. AJrFI I,ICCJIe/loBalrlroro rrflTrra

B oro qerrrpe T':0. 3ro rrc orpoBcpracr o6uielo pesy.rrr,ra'ra B. Eyu6rr
[16] o rrarrJrorre nralrrr,rttroi,i ocl,l [rrI]11 It rlocroliy Ira 20", a flnJIrIercrt, ro-
BI,IlIr{l\{olry, oco6.brrr cJt1rq61gnr. 06 urolr cur{llcrLrJtr,crnyror I,I Halxr,I r.rBMepcHrrf ,

rre ilpr,rBo/(r,rr,rrrrc B nacroruqcr:i crarbc, IIcl rraprau {rur. _1O 
raI{}I{c 6rtJto Bttqtrc-

Irerro cpe/trrce rr3rrerreur.re BcJrlrqnnr,r uillprlnenrrocrrr lI . IIa $ur. 12 BI,r,I(IIo,

qro rt rrJraBrro y6r,rnaer c paccrorlIlIrcr,I lr (ropnra rtpnnoii I,lBnreIJetrIIlr 7 ,uporro
rro[rr]ep]r{Aaer rrci(arrlrc rlccrroi(oBalrlrr [16]. Ilau6o,nee 6r;rclpr,rii cral( rorrrl
na6nro,-taercl u o6;raorrr rroJIyreIIII. IIar rpalrr,rqe IloJryrclrl_- t[orocr!epa
cpe^rrrirr rriluprrll{cnrrocrb paurra 500 ac. Izlcrro.rrr,ayl. r'rBxlcrreuIre 1'(cu. (ur. t1)
r,r r,r3r{crrcrrrrc 11 (crr, r}ur'. i2) 6r,r.uu nr,r.rr,rcJr0rr,r Itprir}r,r c Lla}rerrcllnx II y n II 1
B BaBr,rcurrocrrl or paccrorilllrr or I-\cIIrpa utirllil (crr. cllrr. 12), ll I l{[leer
N{aIiOIITIaJILIIOC SHaqellIIe Ila IpaIlI'IilC paBi(eJI0 fl/lpa 11 IioJIyTeIIII, UaIafi /(O

HyJrfl n r{crrrpe rrrrrrra. I-[po,,1o.-rr,nafl cJIa]'itrou(afl IroJIrI orrclrb 6r,rcrpo y6r,rlraer
o'r nrrcurnerli rpanlrlrurl\pa Ir rillalo r.oJIyrcIlrI, r/\e npr,ro6peraer BCJrI{rII'I}Iy

200 ec. ]-[ar,r6o.rrec r,rrrrcl]ccur,rlr rr {.rr'rer'r.recl{rr IlalrinIJrr rrnJrlorcr paBJIo}IicIIrle
rroncpcrrrror"l c;ralarouiciir IIa alil.lxrYTtlJILIlyIo- 11o n pa71r,raJIr,H\rIo - 1/r. cocritl-
Jrlrox{r,re (rfur'. 13). Irt locrpocr]lrl (rnr'. :l lJ rrrr r]ocrIoJIbr':roRaJILICb {l,rr'. 9

/IJrrr cpegnei,r r!oprrr,r olIrlpa.rlrl aa 5.IX. cl)ur. 1;l IloltalrLIBaer, qro
11* rrcrn,rue lI,. Brlyrlllr,llltpa, a Ira paccroltlr,ur 15 000 riu or Ircllrpa
rrrrrrr.l [prrxrepuo paBrra ]f ,.. O/(irarto II* IIatiullacr npcBocxoAllrb ll 

ll

y[{e Ha Br]curreii rpalrrrqc [rlrrra. cnelycr oTlrcrlrrr,, atTo xorrl rlocTpoerllle
cpclneii rlroirrrr,r crtrlpa.[u RI]yrp]rl ,l/\pa cAeJIarlo Ilo \Iriol'I'lrl ToaTItax{, o/[Halto

t)

/,00
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rlrtrt. 10. Itapru,r a6co.rrroruuro Brraqerrr'rfi -17 rr rrcuparnerltlLlx 3a lrpooItllnrc yrJIoB 'Jl A.rI-s

.rrr:Iclra rpylur,r ga 5.IX 1961 r'., 11llor'&)ccbr IrpoBeI{eIllt.ropoll200 ac (Itapra a) ' Jlltrttrr pan-
,rrt 1' rrporc/leurrr rrepo3 5' (liapra l,). l'lacura6 fiaprl,r - u olplor'r ACJloIrIIll 20 000 r;'v

zo
d

0 / 2 J 4p

<Drar. 11. I(plrnat r{BllreHeutrr-E cpeArrero 'f' B 3aBflculrocrn iot
paccro-flHrrfi oT l{eHrpa .fiApa AJI.E Jrr{Aepa

IIo ocn a6cqIlcc orJro]fteHo paccrorul,Ie (B o,qHoM AeJreHI'lII 5000 rlt), no ocu

opArrHar -- yror "r' n rpaAycax

H, zc

Orar. 12. llsMeneHue cpellrLrx 1I , Itr ll , I'I , n 3aBI'IcI{MocrrI

or paccrorrEr.rfl p or rlellrpa JllrAepa 3a 5,lx 1961 r.
IIo ooII opAr'IHar orJrolHeHa Iralpsll{eHHocrb B rayccax, rlo ocl{ aocql'Icc -

DaocroflHl{e (IJ oguou AeJreHIIu 5000 ?tfi)



arII Torrr(I,I pacnoJraraJlllcb B ocrrollroNl rIa tsIreIxHefi rl)aIIi'Iqe t{il,pa. ]J cury
6onr,ruoii Brrrcorr,T qerln oueltrporpar!a ([)") pet'ucrpaqlrfl IloJ]rI IrHyrpI'I .fl/lpa

Aaer clrrHaJT, ycpeArreuutrli rto 6o.nrrloii n"'Iorqa/(II. floerorry I{pIrBr,te IJrtI
Il* u II,. BHyrprLIApa ,IuJlrlrcrcfl rleyBepellfiI;rtlr u, [o-1]IIAlIilIoNIy, coBep-
rrer.rHo rre onpeAeJIEror crpyltryJly rlorrr{ BIryrp}I a4pa (n o6lracrlr }IeyBepeH-

Irocrrr ItprrBbre rrpeACTaBiIeHbr rryrrr{Tr{ponl). FIo oHu IraAe}I{Irr,r R o6;racri,t ]1oJIy-
rerrr{ rr Ba ce rpeqeJraNlr{ B tlorocclepe.

I{ait yriaei,rnaJlocb Bstrrre n $ 2, rra Nralrrrlrr{brx r(aprax Becltta rlHrepecnbnur
flBJrflrorcrr yrracrrttr, r'Ae colrpllfiacarorcrl /{Ba flApa c nporIIBollotrorrtuoil noJrap-
Hocrr,ro. Ha {lrr. 14 npegcraRJrcr{r,r BaprrcolllilI )rI,Ix t{Aep II HarrpaB"rrcrrr,re

(Drr. 13. IrlaMenenrae c paccronnueu 11 
,, .

lf , - paLwarsuofi cocran:rarorqefi n ['I * -
aBlrMyraJrr,Hoft cocran,nnrorlefi lrarnuruoro
roJrrr AJrE JilrAepa rpyrrrhr sa 5.IX 1961 r.
IIo ocII opAr.rHar oriro}I{eHa HarlpE]r{eHEocrb B

rayccax, no ocrl a6cqr{cc - paccroEHr,re
(D oI(HoM [eJreHr,IrI 5000 xrr)

paBpeBoB, BAoJrb noroprrrx no4po6no rrccJreAoBaJrocb [oJre. Paapearr flpoxoAr,r-
ilLr 2 ri 3.IX uo ceBepuofi rracrr{ ocuoBnoro flApa [oJrflpHocrrt,5 u n6rurau
Marroro fl/{pa rorrflpHocrr4 1/. LIa Sr.rr. 15 u 1.6 4auu If x,IIru II* glr paape-
BoB, npoBeAenHbrx r(aft rror{aBarro Ha cxeNre r}ur. 14; 2,IX na rpaHl4ue
paaAerla noJlflprlocrrlt (H| :0), H, Aocrl{raer 2400 ec, a IIe - 200-250 ec,
aro rrBJrrlercfl cJreACTBrreu ua6rro4aerrofi [epleul(rrxyJrrrpHocr-r,r cr{JroBLIx JII{-
unfi n uy.nenofi lru:rrytm [poAoJrbHoro rroJr.s (cr,r,. Swr. 4, b, rleHrp xaprr,r),
r{ crpyxrypa crlJroBbrx ttulawit roBoprlr HaH 6r,r o6 o6urquou (ArrrroJrbl-roM)
naararro4eiicrBr{r{ arr4x a4ep. 3.IX (cir.r. Sur. 16) pacupe4eJre}ure rroJrr{oro Belt-
TOpa Melr{Ay rrpoAoJlr,Hofi, pal{r.ra,nbrroft rr a3r4}ryTaJrrrHofi HoivrloHeHrar{}r co-
BeplrreuHo rllrafl: Ha rpaul{ue paBAeJra rroJr.rrpr,rocrrr }1,. r.rirreer BeJrr4quHy,--200 ec,
oAIraKo BeJrr4quHa aauMyraJrbHofi cocrasrrrrofl{eii }1* nplro6pe,aer ]r aroM
yrracTHe oseHb6o;rsmoesHaqer{r{e,paBHoe rrpoAoJrbr{oMy rroJrro s1ilyan rIeHTpa
aapa (2300 ac). I(apruna rrepepaclpeAeJreur.rrr rroJrr Me]fiAy paBrr.rqHLIr{II co-
cTaBJlflrorqr4Mr4 HafIOMr{IraeT trepepacllpel{eJreHr,re rrx fipr{ }raJrr{qr4rr 6ecclrnouofi
crpyxrypbr rrarHrdrnoro florrr. flo,qo6uas crpynrypa ycra]roBr{Jracb co 2-ro
rra 3-e cenrn6pR rr cytrIecrBoBaJra B nocJreAyroutrLre AHr{.
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450 0

4r

0

E
qf

l0

Onr. 15. I,IeMeHeu[e c paccrorrrrl,rem H rr, .lI,
n .[:I* Rnt xBocroBoro rIBrEa Ba 2.1X 1961 r.
BAOJlr, pa3pe3a, yxasarrEoro na Qvr. 74, a

BI(oJrb ocil a6cqucc orJroil{eHo paccrosHl{e; B oJrl{or{

ileJreHr.rr{ 20 000 xm, flo ocr,r opAI{Haa - Harrprl)r{eH-
HOCTb flOJrfr B rayccax. flrn I{ i1 rlOJrOA{rrreJrbHOe Ha-

upaBJleHrre ocr{ coorBeTcrByer uo;rRpuocllr s

qf
W

/,0

4
b

04
8d

@nr. 71r. Cxe-va nspa " ,?#,rr,,:rt 
fi"ffi?t"l: 

rrrrua rpyrnr,tBa z.Ix {e6t

)Itiapnofi ueprofi yxaaan paapea, rAe nporlaBo1lrlrocb IIBMepeHI,Ie floJrf c paapemeul'Ieili
1",7 x 9", ?Itlrpnofi nuuuefi npoaegeHa fiuHuq E ll 

: 0. Macrrao - B onHor{ EeJreHllrr
20 000 rut

Ht,g,r, zc

tl 40 4e 48 47 4,0 $r a,t 7

'/000

Olrr. 16. I,Irlr,renenr.re c paocrorrHr.relr 11 
11 ,

II, u I-I* IIJrrr xBocroBoro rrrrHa Ba 3'IX
1961 r. BAoJTL' pa3peaa, yr{a3arrHoro Ha

$vr. Ut, b.

Blorr, ocu a6cqr{cc orJroi(eHo paccroEHfle (B otr-

HoM IIeJTeHITI{ 20 000 mn), flo oclr op[I{Har -
HanpFrll{eHHocrb B tayccax. Illrpilxoaoii,rtttrueii
[poBe,qeHa ffe-(oMIIoHeHTa 11rrt trByx 6eccuro-

nrrx nonefi, HopMI,IpoBalIHlIx H Ha6rIoAaeMr,IM
H 

ll 
B qeHTpax fIIep [porlrBotroJro]fiHoit noJlflp-

HOCTI,I

\f?oeccun

J
c



$ 5. flucnyccun

Taxlru o6paaou, na6nlo4eruur rroxaalrBaror, qro crpyr(Typa MarHrrruoro
rroir.fl Ha ypoBHe soroc{eprr B l,rHororleHrponofi rpynle frflTerl HarrorfflHaer
n o6qelr cJrolr{Hyro HaprlrHy AlrrroJlbHoro raar.rlro4eftcrnran. O4naxo .reu 6olb-
me oc.na6esaer BBar{NrocBfl3E Me}fiAy crrJrEHbrMrr MarHrrrHr,rMrd r{eHTparvlr{
(ngpauu naren) [pr4 yAaJreHfifi rrx oAHoro or Apyroro, reu 6o.rrme npoflBJrflercr
Br{xpeBafl crpynrypa s o6Jractu rroJryreHr{ tr.flTHa lr s 6il[xaiimeri ero oxpe-
crHocrr{, Br,r3BaHHa.fi tro.frBJreHlrer[ aBrrMyraJrtnortHor{rroHeHTrJ [{ar-
HrlrHot'o uonx (clr. {ur. B). Hanpan;rerure aerlNryraJrbHoro rroJrfl AJr.a Jrr{Aepa
rpylnbr - rr o .{ a c o n o rf c rp eJr H e.

Oororpa{nr Cotuqa n o6rqeru cBere, roryqeHubre c aapocrara [17], uo-
(A3AJII{ OTqETIUBYIO BI4XPEBYIO CTPYKTYPY OPNEHTAIIIII{ IPAHYJI B IIOJIYTEHflX
TOJrbr{o Ar.s oAHoro trrrrHa I43 Tpex rpyllfl rrflTeH. Haupan.neru{e cnr{paJrr{ B
arotf frflTHerar(x{e6rr.no uo qacos oii crp eJrHe. fl.arHo HaxoAr{Jrocb
B ceBep-H-onr iroJryrraprrr Connqa. C 4pyrori croporrbr I. Xe"r [1Bl n P. Pltuap4-
con [19] ycraHoBLrJrI4, qro BuxpeBafl crpynrypa xpo],roc{epnrrx BoJronoH B
cBere I{o nanpannena rrporrrB .racoroit crpettxugttr. 7\o/a
o6tertron ceBepHoro rroJryuaprtfl r{ rro qaconofi crpe rxe ggn70o/o
o66exros rcE{rroro rroJryrlaprr.rr. ConeprueHHo oqeBr.rAHo, qro cefi.rac [pe)r{Ae-
BpetreHrro Aerrarr, BrrrBoA o paSJrr{arr-rbrx HalpaBJreHu.sx Br,rxpefi n r}oroc$epe
r,r xporloc(tepe r{B-Ba orcyrcrBrrfl tr3N,repeHr,r-fl crpynrypbr rroJr.E r{a arrrx ypoB-
I{flx AJIfl oAr{oro }I Toro ?fie rr.srHa. O4naxo ecJrr{ nar\{ep.rret\{afl HaMrr 11* xouno-
Helrra flBJr.serctl geficrnn:renuro aar{L{yraJrbHbrnr [oJrear, To r{o}r{Ho o}fir[Aarr,,
qro BnxpeBa.,q crpyr{rypa noJrrr }ra pa3Hr,rx ypoBH.Ex aruoct[epr,r 6y4er nnretr.
nporI4BotroJIolr{HrJe HalpaBJIe}Irrfl, ecJrr{ rro.flBJrelrr4e aBr4MyraJrr,Hort cocrasrtlrc-
Il1efi uonn Br,IBBar{o 4er,lcrnlrem cun ltoplronlrca. Ifa raa, Brrrrer{arcrqlrft r{B rrfr-
I.Ia Ha Hr{rfiFreM ypoBHe I{ BTeHaIOU{Uri n nepxutr{x cJroflx, 3Ta cr{Jra 6y4er Aeri-
crBoBarb B fiporl{BorroJlo}r{Hbrx HalpaBJreEr{rrx u nprr uolrlort lrnrd .racrr,rqHori
Brlopo)fier{}rocrr.I oga BbrBoBer BanpyarrrBar{r,re crrJroBbrx lr,rr-rrai,i. Ecnr,r aro rax,
TO B CeBeplroM rroJrymaprtn i\l,r AoJrlr{Hbr 6y4eu ua6;rro4arr, n 6,rnxaiiurer,j
OITPECTHOCTI{ II,ETEH I{, BOSMO}I{}IO ]] IIOJIYTEH'IX CIIIIPAJIbHYIO CTPYITTYPY tIOJT,fl
ro qacoBor,i crpeJrHe Ha ypoBHe rloroc{epu,a e rcE{Hoii -rp o-
T r{ B .r a c o n o fi crpenrtt. \4, cJreAoBareJrr,Ho, Br{xpeBa.E crpyr(Typa xpo-
rIoc$epHr,rx BoJronou ue 6y4er coBrraAarr, c IraflpaBJrer,rrter\r rroJr.fl rra ypoBHe
{oroc$epr,r. O4uaHo peAr{rre cryqafi rrofrBJreHr.rfl nuxperori crpynrypbr xpor{o-
ccfepr,I B rlpo?r.rBonoJrox{rlblx HarrpaBJreHrrrrx rraA rrflTuarrrt 6rano.nxpnoft rp.ynnr,t
nax 6r,r roBoprrr nporrtB no4o6uort rruTeprrperaquu. B rex )fie o6nacrni, r4e
cunr,r I{oplroJlllca SHaaIr{TeJrbI{o I\,re}IbIrIe n{arr{I{Tr-rbrx crn (o cJlox{}r[rx r.py[[ax
c 6nrannlrrr BBar{rroAer,icrnyrorqnr{rr froJrrocaun), xportoccpepuaa crpyxrypa
ii)rget orpantarrr crpyl{Typy x[arrrr,{T}roro[oJrfl B ]rr{a{Hrrx cJroflx, nar1 aro 6r,rJro
IrcrarroBJrerro oArrrrM rrB aBropoB I20].

A,nrtepnatlulofi cprnarr l{opuonuca Moryr 6lrrs cnnu, Br{BBar-rHbre aJreHTpr{-
qecxl,It{lt ToI{aMr[ BAoJTb cr,rJroBblx runuli, coBAarorql,rMr{ aar4xryraJrr,}rrle Mar-
IiI'ITIrL,Ie uonR. Mnoule aBTopIi y)fie yr(aBLIBaJrIt Ha ral{yrc BoBN,ro}nHocrr, [2].
22]. IpouaneAeM oIIeI.IKy noar!$nquerrroB rrpoBoArrr\{ocrrr Arfl qacruqrro rroHrr-
:loBal.Ilroro laaa B flApe nrrrrra ra n 6rluxaliureii x flrrrr{y $orocrfepe, rrcloJrrraya
t{alxl4 AaI{Er,re o Hanp.fr}I{eHl{ocrfrx l,rarHr{Tr{r,rx uoneii, Ety oqenny }rr,r [porr3-
BoAr{rI uo rofi trpnquHe, qro Arfl rrJraBnfbr npureprrr-r p <r# HeAocrarorre' Arr.E

)rcrar{oBJrer{ns 1eccuiloBoro MarHr{THoro rroJr.fl. cornacuo 1231, lna [poBoAr.l-
rrocrrr BAoJib llona ),0, [eprreHAl{ItyJlflpHo MarHl{Trror{y uonrc trr, 4,na rona xo.lra
i.z rt Ail', rlpoBoArrMocttt ).3, o6ycnounnnarorqnfi A?noyJreBbr rrorepr{, r{rreer,r cJre-
)I)rrcqrre BbrpalHeHr{fl :

n fr" €c ki+ ke
"u H kke+ kki+ heki , (e)
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rr: (hk;+ hkil k"tti+ F'1) (he 1- ki)
' 

(lrl,; -l- hki )- kc ki + It2)2) (ke )- hi)z '

nec
ttZ: A

* n^ec
hs: - H

,i{l.n oqennu BeJrr{.ru}urr Ie,1r2,r., /lJlrr rJ11pa [rrrrra r,r r[oroc$epI]t I'IcroJrbaylor-
('r coorRercrBerrrro n{o/{eJrrl i\tlurtrapa [24) n Mltuuapra [25 1. I4cxoaIILIC l]&Hul,tc

Ta6rrqa 3

n'e ec

-il (l 0)

(r1)

(\2\

(ki+ ke)z

(kh"-l khi-l- k"h,-l 1,'t;z-1-(/i, 1 l:u)2'

kil lt,
kke+ kki+ keki+ F2

1{;ryro, nnt'na
tlro.r,or:rltepa .

4.i010
I 017

3.1012

6. 1013

4,6.103
6.103

3. 103

5.102

lll a6.rrnqa 3 (orrou.rarrno)

5.10-3
8.10-1

llrll
I u, I ,', 

| ^, 
,"n,., 

I ^, 
,"n.u, 

I
^, 

(cqse) I ^,,, 
n..,

4 .101n

2. 101:

fl71po nxrua
(DoT'ocr[epa .

10-2
2.10-1

3,0
15,3

1012

2,1012
6. 10e

{}. l]011

1010

8, 5 . 16tr

r,r peiryJrbrarbr Br{sr.rcJreHflit cBe/Ier.rr,r B r&6rr. 3. B cron6qax t-4 AaHbI nJlor-
Trocrrr rrel,iTpaJrr,r.rrilx aror{oB, aJreltrpo}IoB, TeMleparypa r{ BeJrr4alr4}Ia Hanpfl*
)r{eHHocrrr MarHr{rrroro rroJrfr B rayccax (cnr. snr. 11., t2). B cro,r6ax 5-7
rrprrBeAeHbr BeflI1qfiIrbr lt, lt" tr ki v B cTor6qax B-11 - Ho3oSI{IIr4eHrbt [po-
lJoAr{r\{ocrr{ [cu. (9-12) ]. I4a ra6nrarlbr cJleAyer, qro BeJrtr{qrrHa rrpoBo4rr\rocrr{
BAoJrb nonx ().0) B fl A p e rrrrTr{a I{a ABa nopflAna 6onr,rue ).r u ),2, rorAa ItaH
u $oroc$epe [pr{ H = 500 ec Bce Hoa${lr4l{neHtu }.6, ).r n ).2 6nuanr.r rlo Be-
,trlqrHe. Tart xan rrorepll lra Alr{oyJreBo TelJIo BAoJrL uar}rrrrHoro rtoJlfl orlpe-
/Ie,rr.flloTctr lpoBoAtil\{ocTbro Is, a [oTepII IIoIIepeH )r3, To, RaIt BI4AI{r\,I ],Ii-l [pI{Be-
ltellHbrx AaHI{brx, oruocr4TeJTrrtrbre rrorepr{ BAoJrr, cr4JIoBrJx.nrtrurfi n 25 par;
i\Ienbme rrorepb rronepex [oJrrr. B tfotoc{epe erlr rrorepr[ oA],rHaItoBLI. C"ue4o-
IlareJrr,Ho, B ,rApe rrnrHa AJI.a coaAaur.rfl rrpoAoJrErroii cocraBrarouleit Tor(a rlo
.Be,.rluqr4r{e, paBHor? IIolepeqHort, Tpe6yeTc.'I r-raIIp.smeH]rle aJ]eHTpl{qecrtoro
Iro.lr-fl Ha 2 nopn4Ita MeHr,rree IIpu ne3Haqurenr,noil Arrccr{Ilallr4ll Tolta B STorl
rtarpaBJrer{rru. 3ra rpy6aa oqeHna (lrueercn B Br{Ay Heroql'Iocrr, nro4e;rr n4pa)
rroHasr,rBaeT, qTo B flApe rrfrTHa cyrqecTByroT ycJroBrrrl, 6naronpnat'Hr,re AJrfl
llonBJreHl4fl Tona B ocI-IoBIroN{ IlAoJrrr rlrnrafi cu.n MarHrrrFroro rroJlfl. Tanr.re
.\rcJroBr4fl n Soroc$epe orcyrcrByror. TaHr4I{ o6paaolr, B .EApe frrrrr-ra BoBMo}nHo
IJoBHT{KHoBeHrae a3uMyraJrbHoro rroJrfr, rtoropoe crrJrolf cBoero [Iarfl]r{eHrla rrpo-
rr'rno4e crnyeT clrJraM MarlrrrTr-roro AaBJreHr{.fl r{ Mo}r{eT cuoc06cTBoBarr, o6rqeii
YCTortqrrBocrr,r xoH{lrrypaquu.

Paccnrotpur{ Hecr(oJrbxo uo4po6nee rou{urypaqmro MarHr{rl'Ioro [oJrE I]

* B [23] rdMerorc.fl oflesarr(fi B Bblpax{eurrfix 4;rx ?u1 u ?uz.
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tIApax rr-flrelr no Aar{rrLru ua6,nro4enurii. A. E. Cenepur,nr [11]n clerirpc rrAep
IteltoTopblx 6olr,rur,rx [rrrerr 6r,Ino o6napy]rierro rrorrBJre]rrre fi-]torrilolrerrrLr Aa]r{e
Ir Tonr cJrvlrae, ecJrl,r rrrrlro rraxoArrrcrr n6.irr,raI,r qelrrpa Coruqa, r,I{e rrp]{ Ar,rrroJr.b-
HoxI MarIII,ITrioII noJre BaBe/{orro fi-I{onrlollelr:ra go.nrHna 6lr orcyrcrBoBarr,.
Ult taHtrte o6rrapyrrteno, qro nprr IraJrLrqI,Irr fi-r{olrfroHeFrrr,r B frApe, B rloJryrel.rrr
olra oTCyTcTByeT tr Talr r{xrccT nrecTo lrortTrr npoAoJrr,Hoe rroJre o A Ir o I o 3 II a-
n a. Trqa:re;rr,Hr,rfi aHaJrI,lB aror.c irrJrer{rrrr 111) roxaaaJr, rrro rrorruJreHr,re
JI-ItorlflolreHTLT He Iloll{et 6r,rrr, o6:r,flcnetro ar!{enrarnr paccefrulrfl B BetrHoii
arllocr[epe tt rra Sepl{aJ]ax reJrecltona. flsnelrue neycrorlunnoctn rrr{cro
rlpoAoJlblloro IroJr.fl, npr4cyrcrrlrre fl-r{ol\rloHcrrTr{ B rrApe rrfrTelr trr rraJrr,rqtre B IIoJry-
rel{rr rttrlla ilpolloJrbl{oro rroJrrr oArroro !r rolo }r{e B}larra [prrBeJro A, B. Cerep-
IIOIO It BLIIIOIy O CyTqeCTIJORIIFII,III Ir tJApaX IIeI{oTOp],Ix IIETCII aaltrryralr,rrOr,i
cooraBrlrllorqeri rraruutnoro rroJrtr, r,r qro lro.rre rrApa trolr{er 6r,rTl, cxo4ncl c
6 e c cI,I Jr o B rirl rr o ir elr,

3nopuc,1 [26] ramric lrl^6arc4a,r rr flApax rlflTclr fi-Kovuotcrr)r B Jr rr-
ttttrr Fo ).5250 A n ).6173 A, rro nc cAL,,ra,rI 3ir.riJlrorcrrlrrl o ]tarJrqtlr a3ury-
ral r,rroi,i I(oMrroFrenrLr.

Il.a uarultx I{apraxl flonyt1s11prr,,x rocre 2,IX l96t 1., HartnrrJ Br,rAeJrr,r Br,rrrre,.
aBlIlly'lilJIbIIoe rIoJre ro o6c cropollbl oT rryJrcBoii JrlrHl,rlr Irpo/\oJrbrroro IIoJrrr,
pa,3I{eJrrrrcrr{ert 4na 6.nugrrlrx a4pa (crr. qerrrp r{apr6r r[nr. 4, b, cL- /) , npo-
cJleTl{r,ruaercri ua rrc6o.nbrxolr orpeane Bce uocJrenyrciqrre l(Hr,r. Hapurua pac-
rlpelerrerrrrrr rorrr Bl{oJri, oluroro rla paapeaoB rrprrBC/{erra na r[r,rr.. 16. Xapau-
rclr Ir3nlerleuua I.[ y u I[, c paccrorllll,IeiI ]Ialro]rrrrraer rrarrcrrcttrre If 1y u LI*
11.nr 6ecctr"rroBot'o ro.rr[. trIanecrlro, qrr'r oL]u.iarlJrnrorqi,ro AJITI 5eccttrosoro
r roJrrI c rlrrJrr,Ilrl[purrecnol'i cl,rullerpr.re ii r.1]relor Br,rl( t27 l

If t : AIo (ar), Ife : AI,(ar), (13)

r,,1c /u (oi') r'r 1. (ur') - rlyurrrlnu Docconrr. Iaa (13) c.rreAyer, rrro nrancrrrrarrr-
rii,rc rle,IIrlrrrrrrr,r (f/*)rn,," : 0,57 (11 )rnn", r/{e (/1 

Lt )rnn" - rrnlrI]rr7r{errrrocrr,
IIil OCII qIIJIIIII/{pa, IIpll l)TOr\i I,I]ICoT XICCTO paBCIICTItO DIIeprI,IlI rrpOgOlr,uOi,t
I:r aar{IlyraJrrrror'.i cocranJrrrrcri{rrx [28 I. I{an Rr.r/\}to rrs rfr,rr. 16,4trx r{Alra xRo-
c'Iol!oro JrflTrra (l1e)rnn" := (l.t 1).,n,,", B To Bperlrr Han AJrrr Jrr,rAepa rpynnr,[
(11*)*,,n" :0,07 (11 

ll )n,u,," (c,rr. {nr'. 1i3). CreAoBareJrr,rro) rrcr currlerurrr rr rorr,
rrro i\Jrrr.rrrrAopa tpyrirrrJr rton(nr.;,paqr,r[ troJrn rr e fl B JI rr e,tc x 6 ec cr,l-
;ronoii.

13o nropolr cJIytIae, ecnl{ nllr,Illtcars na6nloAaci\roe &tsnxr}f iljlbrroe roJre,
or(rroxly rra 6rtnolrapI[r,t,{ u/(clt xBocroBor.o rrflTr{a, To rrprrBoIltJI() 6lt clriarue
?r{ry'f 11 - cocrorrrrrlc, rreycroii.rrrooc l} cr{Jry 6o.ns[ror.o npeo6.ta;1anr,ia Il ,
nirir, 11 , . lIo-un,1rrrtct,tty, rrar.r6otree ReporrrurJrt npe/(ltoJroiricrrrrei\r flBJrflerctr
0oc5r111s1'.r.Barrrre 6;rneNo /lpyr fi /\llyry /ulyx ,rrrvroB pasJrrrqflort uorfiplrocrn,
0I{pyqelIlILlv Il lllloTrfr;orroJro}rrrrlrx rrarrpar}J.terrr,Iax, I,r rra6;rIoAaeNroc llacffpe-
l{0JI0ItlIC /1o lroailto IIl]eAcTaBr.rTL Iiart oyIIeptroBrrrlrrlo ai]r.INryTaJrL,116rx uolcr'i
I(Ilyx ,ril(cp rlpolrllBotlo.rtoHilrori roJrrrplroc:r'rr. E[a {ur. 16 nyrutfirpnoii nr,rrrncii
ItOItaBalr xoA aBtI[IVTa"'tr,noi,t ]torIIOiIcIIT]iI 6ecclrtrouor.o IIOJrrr /(JItr Co[]lr{nacaro-
Irtrrxcrr 6cccr'r;rout tx llat'IIr{TIILrx uo",reri c r(rrJrrrrr4lln.recnoit cnl,nlerplreli. 3ra
Itpllltalr 6r,rtta pttco-rllraIIa cor'"[ac]ro (13) rrytelr cJro]r{erlr,rrr 11rryx 6eccr,uronirtx
rroflol'r B (roo'rncrcrrrrrr c (,I1 l)NiHc Ar{[ olrror-o rr Ap\/roro n,t1pa. CxogcrBo trn-
6.rtro.qae,tror:o pacitpe/lcJlerrrrfl rlBrrxryraJrr,rroro rroJrrr c I.[.* gn:,r 6cccn;ronoi.o rroJrrl]
o{eIJb BeJIlIrto. lI DTo I{air{crcfr rer\r 6o.nee crpalrHrirNI, rrro, Bo-IrcpRLIX, cyr\e-
tIrByC'f pal\r.Itl.IILrIafl ltOI{IIOHeHTa rlO:Ist 11 ,. II, IJo-BTOllblx, u BOCTO.ltrOit qaCUt
flAIla IolHiIotl rIo.rrxpnocTI,I CI{JIoBlIe JMHrrrr yKaSL]RaroT Ira /[],rrroJrbIIoe BBarllro-
reiicrsrro (aarlrryra.nr,Harr tiorrlorrerrra oqerrb NraJra, tranpr,rNrop, $ur..4, D).
Her co,urtcrrrrfl B Torr, qro crpynrypa Nrar.rrr,rrrroro rroJrrr EToro flApa 6oree.
cJIolI{rra Ir AaJrelto orJIrr.raerctt or rrAeaJrE,rrotri cxeN{r,r qr'rlr[]rAplrrrccrtofi lr;rn
lqaxre noo6iq,e oceBoi,i cr,rrlrrcrprllr [28 1. Iun rroJrrror],r nE\pr]rrrr,r rrarron{rrrmr,
,tro l lr 2.IX cr,uonT,re Jl,rlrrln rr4pa xBocroBolo rrflrHa rrepeceHaJnr HyJreByro
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flIIIIr,rr0 I]poAoJIrrHOtO ]IOJIrr B IreprreFI/{I{ItyJIrIprrOM rraupaBIIeIII{I{. a B IIOOJIe-

i{yrcq,rIe AHr[ OHr{ CTaJrll IIapaJIJreJrbIIb][II,I 3TO11 Jrr{rrrl[.
fitn o6rncrrer]r{.fl o6rqer:i rtourfrrryparlr.rrr noJrrr l]roro ,rApa rl [siIeIIeIMrI

ee co BpeMcner,r x{o}ilrro [pe/IJro]Hr,1rb crreAyroqyro rfopnry x{arIrl{Trloro }t{ryra
(rpw.LTa,b).Or o c Ir o B Ir o r o )I{ryraorlrerR;rrlorcnutopolir o 6 o u n i,t ii,
loroplrii lrert,r5a.Ecr, yxo1rlT u 6olee lly6ortlre c,nolr. ]taH 5r,uo rortaaallo B

pa6or:e [20], rpn rrccrreAoBarrr,rr.r rounoii xporrocr[eprrort crpyrtrypll t] cBflBlI c

npo4oJlblrLrMrr traurr.rTrrr,rul{ froJrflr,rr{, oT o/Irroro nttu6onee xlorquoro x{illIII4T-
Holto rler{Tpa Br,rxoAflT or/{erbr{1,Ie xpolrocrpeprrrJe rroroltrl, clrflBbIBaIoqI{c ETor

ueHTp c ,(plrr.L\rlr, [porrrBorro.[ornrrori noJIfrprrocTr,r. IJpu aTorf A.rII,IIIil ]roToltoR

rDtrr. 17. Cxerra rrpe;lno,lar.acMoii orplrl(T\rpT- t\rafrrr,lTrror.o lroJrrr lUrrr
xBocroBoro rrflrrra l'pyrrtr,r ga 2.lX 1961 r'. (a) rr sa:3.1X "1961 i'. (b)

IIIIOIAiI /(OCT]]IIaJIA 3OO OOO n;,t,, IICI COi\IIICIIU'I B TOIT, IJTO ETII IIOTOI{1,I YI(AIT,I_
Bil"rrlr nA tralrilrTrryro cRrrBr, oAl{o1'o rIeHTpa c Illyrr{rrfi. 3ro me frBJlcrrrre N]ro]Itrro
Rr,rAerr, It lra (i)r.r]r. 4 - xBocroBoe rltlTrro cBtrsarro c crrroB.r,I[rrr JII{Hr{fI}II,I rre
TO,llI:Ito C JIi'IAolloilI Ipy[[],I, IIO I{ yXOA'IT Ha IoI', rclO-BOCTOIt, IIOCTOI{ I'I CCtsepO-
nocror{, a 1 n 2.IX Haprri rrort&BT,rn&ror cnflBrr rr c ApyrrrN{lr EApalrrr rporr,rBo-
nclrornrroii roJrullrrocrr,r. 3ro ynaarrrBaer na orurlJylloBrjrRarrr{c cr{-
Jlour,rx rpy6on or oArroro lrtryra. floarouy Iranr rtalr(ercrl, arro Il cxel{e, [orta-
gatrrroi'r rra 0rrr. L7, uel lrrrrrcro fiporr.rBoccrecrBerrHoro.

Ec.ru,r nax ocrionnor,i, TaH 14 rro6ourrr,rii nrrytbr r{Nreror crpyl{Tylly, c,KoArrylo
c 6eoci.rnonor:i, to naptilrry cu.rloBr,rx ,rlrrrnrl t n Z.IX (crr. $lrr. 4, a, b) r\roir(HO
o6r,aclrr,rtr, Tcxr, qro no6oqrrr,rrli uartrnrru,rrt uHyp Rr,rueJr rra flo]lepxrrocrl
Co;rrrqa cnocii cpc4rrert nepxrrert qacrr,ro. Ouenr,r4no, arro B arotr,r c,[yqae,
BCUJIyOTCyTCTIIIIflaBI,L1{VTa.rlLIlOt-'t COCTatt.nflrOrrlCr-"t. IIOJIfi RAO,II6 ()CII iItIyTa, lIl,I
65,4err rra6.rrro4arr, nan 6r,r AI,rloJIbrroe naal.rrro4eiicrBr{e N{e}riAy 6.rrlrgnlrrrn rroJlro-
caxrlr paaJrrr.ruoI lo;raprrocrr.{ (cu. {lrr. 17, a).IIo uepe Tla.nrueriuero cro Br,r-
xoAa rra rroBepxrrocrs Connqa (crr. rllrr. 1"7 , b) rrorrBrrrcrr rrrlcroe aarrxfyra.[r,-
IIoe rroJre o[rroro rrarrpaBJIerrr{fl, c}I{aroe Ira nynenori JIrr]rrrrr [poIIoJIr,Iroro
rro;ts. 'I'nrir[i,r o6paaorr, ro-Br{Alrl,rorry, flApo xRocroBoro rrrrrrra r p e x c o -
c r a B 1r o e: oHo Itrreer ABa x{arrrl,rr}rblxt {elrrpa rorHnorii Tlo;r:trrplrocrl,r B Bo-
cro.rrrorli aracrrl rrApa Ir ol{rtH ucrrrl] ceBeprJoff ]roJrrrpHocrr{ o eanalluori aracrr,r;

rrpr{ arou oAr{r{ r,ra r{etrrlloB ro}nr{oii rroJlrrllrrocrr,r (rtpaiinrrii c Bocror(a - oc-
rtclnuo.i,ir )riryr) cBfrBarr nrilr'Irr,rrrrbrr\I BBar,IN{oAel"rcrBLrelr c rrarrrrlTrrrrrr\rr{ [crrrpilr\n{,
paCTIOJIOII{CITIILII{III AaIeI(O, aITO IIpI,IBOAI'IT H B[IpaBIII,IB|\IIIIIO C].{JIOBlr.X.iI]'IIII,Iii,
n rru lra6"'rrolacrr ltalt 611 4r,rno.nr,rroe BBar,rMo/{cr.icrnr,re; ABa lpyrrre ]trel{rprr cB.rr-
llanLr o/urrr c Apyrrrrr crlJJoubrxrr,r Jrr{rrrlflxfrl, flpoxoAfl.rqrnrrr B 6oltee ]JLrooltr,rx
cJroflx ar,irocrlcpu lr lre na6nroAaerrrrre rroc.[e 2.IX v rraJrararorqlrlrr{crr oArrrr rra
4pyrofi clrrarrrrxfr{ aBrruyraJrLrrrJr\rl{ rroJlfrur, Baperr,rcrprllloBarrltbrulr 1\Iilrlrrrro-
rpaclorr IIa ypoBrre rforocr]epr,r. llpe4.rrarae,uarr Halrr{ cXer\rfl ararr{rrrHoro rroJItI



,{BocroBoro rIflTHa He rfo}fier 6rrrs pacupocrpaHeHa Ha Apyrrre coJrHeqHbre 1flT-
Ha B cr{Jry oH{nAaeMoro paauoo6paslrn lrx crpynryp lr r.r;rflercfl. Becblra [pu-
6.rumennofi, Tar( HaH AJrfl rrocrpoeHl{-s roqHori xon$rarypaqurr rroJra AJrfl.,aroro
flApa He 6r,rno 4ocraroqHo AaHHr,rx r,ra-Ba BrrcoHor,i rqenu clexTporpa$a (9',)
I{ r[aJIOrO qIlICila paBpei]oB sepes .flApo rrfTHa.

Ocnorrluru u ualr6onee r{HTepecHbrlr a4ecr, Saxro},r .flBJrflercfl r{aJrrrqr{e Ha
uytenoli Jrrrur.rr{ rrpoAoJrbrroro froJrfl T o Jr b K o a B r{ M y r a Jr b Ir o r o
rroJLfl c Harrp.fllneHr{ocrBro 2000-2600 ec.

B nacroarqee Bper{.rr i\fornuo Jrrllnrr rrpeAloJrararb cyqecrBoBaurre aBr{My-
tarsuofi cocraBJrrrrcqerf u e p B u q H o r o rroJl.tr, Boanr{namrqero B trepuoA,
{oplrutponault.q Euyra. Ec.nn a:ro rax, To oHo onpeAeJr.fler, rro-Br{Ar{x,roMy,
nou ftr,rrypaql{rc noJr.tr B}Iyrpr{ r4pa. B Dror\{ cJryyae HarrpaBJreHrre aBr,Ir{yraJrr,Hbrx
no;reft AJIrUrAep paa;ruuuori noJrfl plrocrr{, o6paaoaan[rrlxerr r4B oAHoro, BErmeA-
[rero ]ra rroBepxHocrr 1\{arHr.{Tuoro }flryra, AoJrx{Ho 6r,rrr nporrrBorro-
"rr o E( H br r\r Iro Blraxy HarroBepxuocru Conuqa. SrorroATBeplr{Aaercfl Br,rxpe-
eofi crpyxrypofi n cnere I-Io, noropa.E rroHaabrBaer, qro HarrpaBrrenrre urxpefi
B0ltipyr AByx sIeHon 6rano,napuoft rpyuur,r I{HorAa r{xreeT rrpoTr{BorroJro}r{Hoe.
HallpaBJIer{I{e.

flourauo rrepBItarl{oro aBl4r\{yraJlr,Horo floJlfl, B EApax rr.ETeH Boai\,rornHo
tso3Hyl,t(IroBeHr.re B T O p rr ar II br x a3r4r\{yTaJlr,Hr,rxnoreitr 6.rnxalirueiionpecr,-
Hoorr{ r( rr.HTHy I,t qacr[rrFro I] rroJlyrerrr.r, 3ru nropraqulre rrorf Moryr BoBIrrr*
I{arr, BcJreAcrBr{e crtJr Ftopr.rorraca, Koroplle cfloco6Hr,r Br{Aorrar\{err.ETb I{a[paB-
JreHrre cr{JroBr,Ix ,nunr.rrt, Br,rxo4.Frrr{r{x r{B rrepBlrrruoro }firyra. flnx o4noro lrar-
Irr{Tl-roro qe}ITpa artr{ ctr{Jlbr cnoco6urr eqe 6oree Banpyrr4Tr, cLIJroBbIe JrrrHrru,
a AJrfl Apyloro lruoli lroJIrrpHocrr4 - pacnpyrlrrr,. Ec,nn Aa,fie rrepBr4rrnoe flore
ecr6 rroJre ArrrroJrtl, To B TeareHr{e Hel{oroporo BpeN{eHr{ uo4 4ertctnrreM c}rJr
Itoplrornca (uplr ycnonuu .racrnqnoii r,rJrr,r rroJrHofi B^{opo}fieHuocu,r) cunonr,re
,[r{r.rr.rr4 6ylyr aanpyquBarr,c.fl B nporr{BorroJro)r{r'rrrrx HanpaBJreHrrflx I{a paB-
Jlr4qnbrx ypoBlr.ax aruoc$eprr rrflTua. 3ro lroxer nplrBecrr.r H lrHBepclru Nrar-
Irtrdrrroro rroJr.rr Ha nexoropofi r,ry6rane B o6nacru rroJlyrelrrr BCJreAcrBrle ycr{-
.[ellr4n aBr{x{yraJrbr-rofi cocrasn.srorqeii rroJlfl. 3ra nHrepcr4fr rroJr.E 6rrna o6-
rrapy)fier{a AJIfl r{exoropElx n.flreH B. Eyrr6oit [16J.

FIecnonr,Ho BaMerraHrrfr orHocr{TeJrr,Ho BoJronoH, JleE{arqux Ha }IyJreBr,Ix
JIr4ur4.flx rrpoAoJlr,Horo rroJr.rr. I. B. Ee6xoHorvr [29] Br;rcnaabrBaJlocb r{Her-rr4e, qro
DTII BoJIonHa pacloJrararorcfl n apounorl crpyl{Type crrJroBbrx nraur,rr,l Nrarrrr{T-
Horo rroJrrr. C eruura npeAcTaBJreHr{flr\{rr 6r,r.n cortaceH rr oAr{H rls an:ropon arol,i
crarbr{ [20]. OgHaxo n erort rxe pa6ore 6r,rno ycranoBJreHo, rrro BoJroKHa Mo-
ryT IrepeceHaTb r{yJleByro Jrr{HI4Io IrpoAoJIbHorO rroJLE r,1 B neprreHAr,rltyJrfrpHol\,t
HanpaBJrer{r{r{. Vcranosreuue Harr4slr.E cLrJIr,H},rx aBr{MyraJlbur,rx nonefi 5,
6.nlrsxl4x flAep rrporr4BorroJlolxuort nonxprlocrr{, rroflBJl.flIotur{xcfl B rrpoqecce.
paBBl{rr4crr rpy[rbr (cnr. Sur. 4), uaupanneHrrbrx rrapaJIJreJI],Ho nyrenor,l nr,r-
HI4r4 npOAOJTLHOTO rrOJIfr, r\{OH{eT rOBOpI4Tr, O TOM, qTO Ha lrl]Hltlr paSAeJra flOJrflp-
rrocTl4 BoJroHHa, rIo-BI4Ar{1\{OX{y, pacnoJrararoTc.fl BcerAa B A o Jr b cI4JroBLrx Jrrr-
unfi uarnlrruoro troJr.fl. Ha ero yr{aarrBaer r{ xapanTep opr{eHTallr{rt ronnoll
cTpyKTypbr xporrroccpeprJrrrx BoJronor{eq, ItoTopbre Br,recTe c BoJroHHoM xopomo
IrpeAcraBJr.flror HarrpaBJreHr.re xpouocdlepuoro rrorona I30].

B aax.nro-relrr{e Br;rpax(aeNr 6.narogapuocrr, M.. IycefinoBy, A. lapynouy
u JI. fluuouorl aa npoBeAeH]re Her{oropr,rx pacqeroB u Ba nol,routrr, u o6pa6otne
ArlarpalrMHbrx JreHT.
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AIiAItEN{i,Ift HAYIT CCCP

I4 SBEC T14 f H P bIM C F( O It AC TP OO }ISMqECHOTZ OE CEPBAT OPfil|
'ToM XXVIII, 1962 r.'

HOMOTPAMMbT [JIfl Bbrril4cJlEHr4f,r MATHI4THOTO rIOJrfl
IIO 3AIII4C.flM MArHI{TOTPAOA OT IIPOAOJIbHOff

m IIOIIEPETIHOIZ COCTABJIflIOUtrI{X IO./Tfl

A. A.-T. Iapyuoo

,{,arorcr MeroAbr rlocrpoerlr{fi rloMorpaMM AJr,E orrpeAeJreurrfl Earrpfl}fle[I{ocr],I Marrrr{T-
rroro IroJIrI r4 rraHJrorra BeKTopa troJrfl n fiyqy speHI{E tro 3arrr4c.flru, [oJryt1g1111ur* Ha r,rarr'rr.rTo-
rparpe EaureuHoro coilHearuoro reJrecnola.

Toqnocrr, fiocrpoeHrrfl lrouorpalrlr 2 0/6 .

NOMOGRAMS FOR DETERMINING TFItr TOTAI, MAGNITUDE OF TIJE VEC-
TOR OF MAGNETIC FIELD STRENGTI{ AND TI1E ANGLE y, by A. A. Garunou.-
A rnc[hod is giveu for consLrucLing nomograms for l,lre tleLermlnal,ion of the magnet ic fic]d
sLrengLh and irrcllnatlon oI the field vecLor Lo lhc llnc o[ sight. Tlre values are obLaIned
Irom iccordings of Lhe Lransvcrse and longiLudinal f ield componenl-s made wilh thc magneLo-
graph of Lhe Lower solar telescopc. Tlie precision in the construcl,ion of Lhe nomograms is
2o/0.

H a u a rnn r o r p aS e lt p r,r ucrt o i.r acr p o Orr Brrrre cH o ft o 6 ce p n ar op ptfi rtpvr rI oM orrlr{
perr[crprrpyrcrqero uplr6opa SIIII-9 Barrr{cbrBarorcfl Ha AI{arpaMMHofi reure
cr{rHaJrDr or rrpoAoJrr,uoir (0 

11 )n uouepeunLrx (61,r 01,) cocrauflrolqux Eanpfl-
}I{EI{HOCTI{ A[AIHIITHOTO fIOJI'I.

B [1] uoHa3alro, qro cIrrIraJIr,I 0;1 , 01,, 61. Haxoflflrc.E B cJre4yrotqeft 3aBr4-
cr{Mocrr{ or [oJrr{ofi Be[[rrr{r{br Ber{ropa 1/ u yrnon x r{ T,rAe T -yroJl Me}fiAy
ryrrol[ sperrr{fl }r HarrpaBJleHr{e]\[ BeHTopa froJlfr Ir x - a3aMyr:

6 rr : 352 f (H) cos 7,

0_1, : 750 cp (H) sin2 y sin 21,

dr, : 750 cp (H) sin2 1 cos21.

(l )

(2)

(3)

9ucneuuue Roa$t|lrquerrrr,I +opMyrr (1) - (3) oupe4ereur,r r{B HaJrr{6p0-
BoqFroro cr4rr{aJra ryqeBoii cHopocrr4 y BocroqHoIo r{ salaAHoro HpaeB Ar.lcHa
Connqa [pr{ arrer{rcaqrrr{ ycvilurelrn, I(oropafl AJrfl ryuenofi cxopocrr4
3,7 nnlcen 4aer ot6poc Ira AI{arpaMMI{oft JIeIrre, paBHI{ii 102 ua.

13 nacronq,eii crarE,e I,rBJraraercfl Mero4 rlocrpoeHlltrr Hor\{orpaMr[ AJrfl orrpe-
AEJIEHIIfI H 

' T,
tr4cnnro.{as ua (1) - (3) uoc.neAoBareJIbHo X m ^{ t Jrerxo roilyqr.rrr, cJreAyro-

Iqvro SaBrrcrrN{ocTb BeJIuqI{I.IbI H Ot perrrcTpllpyeMblx cI{fHaJIoB:

l/o; q" oir 
n

?50a0D- t 352212 (t't): t'

rfie A (I1) n I @) trperrcraBrrer{br Ha 6r,rr. 4[1].

(4)
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,[,nn nouorpa$raponannn ypaBl{enue (4) upeo6paayelt H

{opue Houu:
f, (wr) f, (ur) * f, (ur) q, (ar) * r}l, (ar) : o,

rAe

It@,) :l/ 6i.14\,,

lr(ur):352212 (H),

l, @,) : 61r ,

q, (aJ : 750 \'(H),

rfu (aJ : 3522 750 rp (II) !' (H).

Ypaanenun nocgteneft ItrRaJI l,Ilrercr cJleAyrou{uii ur4:

xauonuqecxori

(5)

ro:

(6)

(7)

(B)

(e)

(10)

(r 1)

(12)

, (13)

K1*u- 
^ ,lr("t)'t+ ' ntl

I:[,
v' - .- fr(ur) '

I _1_ 
ffl1

Kz
,io : 

-. 

Az:Izluz)'
' IfL2

Irz

^ , It@il'
I -1_ 

tfit

*ru i r) @u) { rn2H 2<p3 (u s)

r(a flr, r,, fi ar, z, s - KoopArIHaTbI ToqeH lxlta.r [epeMelrHtrx uy uz, uz

tftr,z - rrapaNreTpBr, MeHrdrotque xapar{TeprlcTl,Iltlr IrrHaJr, I,I TaKIr[[ O6paaou
rrpr{Aarorqr{e urr(aJraM txe,naeurrll avg, Ifr,z, Kr,z -- opAl{r{arr,r u a6cquccr,r
HASA.trA OTCIIETA IIIHAJI trEPELIEI,II.II,IX ILr,2,

Ha $ur. t upe4crarJleua llorlorpaMN,ra /{JIrr orrpeAeJleHl4.fl 1/ no apryuen-

,u, I/o'1, 1 o], , O 
11 
. 9ra nouorpaMMa RLIqIrcJreHa rlpr{ cJleAyrorqr{x BIra-

qEHI,IflX TIOCTOflI]I{bIX:

mt:300, htr:7,54'704, I{t: 11r: 585,7, I{, -- - Kz: 700.

-

[,nn rrruuc lrerrmrr Berfisuubr apryMeura { 6\-1 6i, llocrpoeHa HoMorpaM-
ua Sur.'2.

Holrorpalrlra l(Jr.fl orrpeAeJrer-Irlfl T rlp[BeAerla Ha Slrr. 3. 3ra nouorpalrlra
6rr.na uocrpoeHa r{aH rrorvrorpaMMa HyJIeBoro ?r{anpa )rpaBHeI'II4fl

m1l{1ls @s\ | m2l(2rps (4)
mlls(us) * mzgs (zr3) - rps (us) ' n4l3(us) *,rrga (zr3) - rps (aa)

lr@r):ffi,

l, (ur) : cos r,

lr("r): or,

l, (ttr) : 352 t @).

IAe
(14)

(15)

(16)

Vpanuerran Hocr{reJrefi ItrI(aJI r{Melor BrlA

K, H,nr-..yr1u), gr-. Jr@rYa+-' lfly ' nlt

(17)



^^ K2

Izluz)'
, ft12

rl ' 
I(,

.ro-r\6---
Is@s)'

llLs
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tTLg

Houorpauua BbrqucileHa rrpu cJreAyroqrrx Buaqenurrx ilocroflrrHbrx:

mt: 135,0, Hr: 150, Kr : 150;

m2 : 67,5, Hz : 300, Kz : 700;

ffis: 2,0, Ha: 750, Ke : 50,

Toquocrn HoMorpaMM - 2%
B eaxnroqeru4e rrpr{Homy 6naro4aprrocrb B. E. CrenanoBy Ba pynoBoActBo

r pa6ore.

25 4exa6pn lg6t r.

Jlnteparypa
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I,I 3 B E C'l U f{ It P bI M C It O lt A C T P O @ I'I 3 lI tI D C I{ O rU O E C E P E A T O P frA
Torr )L\VIII, 1962 r.

BO3EyII{AEHI4E Na I II Ca II B XPOMOCOEPIIbIX BCIIbIIIII(AX

H. H,Crnenannrt', 8,,U, Xon.aoou,

PaCCqnrauo noa6yxrgeure nilul,ri Na I r,r Ca II 1ln pn;1a suauennli elentpo^quOfi
reMrreparypbr oT 8.163 nb S. tOn olt rr a,rrertl'pouaofi rioriqeurpallur tlc-,:t}tl' 1012 rt

2.L}fi. Cparuenue na6nroAaeurrx Bo Bcrrr,rtrrrax ur'rencnsuoc'I'elt ,'rrullii D1 ra Dz Na,
a rarrxre rilsufi Ca II l,i, 3706, 3737 A c Br,rrrrrcJregrll,rlrrr rrrrreHorrBgocrtrrlll rrotraahlBaer, rITo

AJIrr [orIBiIeEIrfi orrrx nruuft tpe6Srerct\ ]t,e- 2'!013 t T rx 1 ,5'104, t' e' 3rraqeErrr,

noroprne flonyqnlsrar r,r rr3 auaJrnaa ar.rsuii lerlrn rr loAopoAa I]o BcrrLltlr(ax [1r], [6].
flpxoctl, nnu-ufi D1 u Dz u l,I 3706, 3737 A oqcllL rIyEcTBIIre.rIbBa H BeI[rIIIEe ze ' II

orfi flusuu Moryr rrofrBJlfrrrcrl B rr3Jryqeur'rrr Ea I(IIct{c Co_rnqa roirrlto__B_ycJroBlrEx,
xapanTeprr,rx AJrfl or{,rr6Ehrx Bcrrhrrrren, rrro coriracyercn c ua6nro;lenurlru.^lla([paftpaclrrre
rruiuu rirlrrnu H u I(Callterno Bog6yll{AarorctrfipfittexL0lrttTr:L04, sro o6r,scun-

er rrx florrr]Jler{rIe B ugflyqeHlIl'r Bo {ilorrryirax rr xpor,roc(lepe.

EXCITATION OF Na I AND Ca II ]N CHROIIOSPHERICFLARES,byI[. N.Ste-
panAan,V. L. I(hohhloua.-The excitabion of Na I gn{Ca II lines is compuLed for soveral va-
iuei ot'etectron temperature from 8000"to50000" I( and electron density ne: L}rt,L012

and 2.1013. A cornparison of the obsorved inLensiiiesof tlie Na lines D1 and Dz and also
the Ca II Iines ,rh'3706, 3737 in flares n,iLh computed intensities shorvs that the con-
rlitions ne =2.!Ors and 

'T, x 7,5.!Oa are the necessary f or the appearance of these

Iines. These values are the samc as l,hose d.erived from an aualysis of the helium and
Lvdroqen lines in flares [1r, 6]. The inl,ensity of the Dr atd Dz Iines and ],I 3706'
SigZ ii very scnsitive to ihe value of 77, and-thesc lines can appear in emission on

the solar disk only under conditions characteristic of inLensc flares. 'Ihis_r:* in agre-
ement r,vit,tr observaiions. The infrared triplel, and the Il antl K lines of Ca II are easi-
ly exci[ed ^t tle- 1011 and T"x 70a. This cxplains t,heil appearatlce in emission irt
flocculi and thc chromosphere.

Heo4r'roxparno orN{eqaJrocb [1-3], qro B clexrpax xpoMoc+epHhrx
Bcrrbrrrren, Ha6[roAaeMIJx nax I-Ia/( fipaerl, Tafi u Ha /]trcne Conuqa, cBeTllTc.fl
I\,rHoro rlerarrr{qecnux JrrlHrrri. Ilexoropr,re IlcrIDrItrI(I{ oco6eHHo 6ora:rr,r ue-
laJUr[SeCHr.IMrr Jrrrur{.fl1\{[, HarrpllN,rep, Bo BCTIbIIITHe t7 ceHr.fl6pa 1959 r., clenTp
rroropofi Srrn cnsr rla cleKrporpa{e BCT c ameJre [1], na6nroAaloc], u3ryqe-
Hue 6olee 500 ruuuft rreraJlJroB. Stor SaHr lIHorAa IlLIsbrBaer HeAoyl\{eHlre,
raH fiaH rrSBecTHO, sTO TaHr{e treTaJrJrrJ Han Na, Mg, nnerorql{e HlI3Kr{ii rroTeH-
TILIaJI I{oHI{Bar{I{It, AoJI}r{Hr,r 6r,rrr, rrpaltruqecltlr rloJruocrbro lroHI{BoBaI{LI Bo

B0rrbrrtrHe rr rlx Jrr{Hr{r{ He AoJI}r(Hbr 6rr:rr aaue:rnblrrr{. B cBfIS}I C 3TI4M r{OEtIrO 6brJIO

6r,1 4ylram,, qro r{eraJlJllrsecxlre Jrr{HIrI{ BoBI'IrIHaIor I'Ie B caNlofi Borrbrmfte,
a B or(pyE(aroqefi B crrbrmlty lrecr(oJrb Ito B os[rylqe]IHoIt xp o,uoc(r ep e.

rIpe4cran,rrerctr ulrrepecHr,Ilr paccarrrrarr, HaceJIeHlrocrlr ypoBlrel:i, coorBer-
oTByIOU{UX Ea6ilroAaeMbrM JrI{HlIflxI, /{Jra ycJIOBUI,I, ItOTOpr,Ie MOryT 6rrrl s cai\{oli
Borrbrrtrne, T. e. B Tex o6Jlacr.flx, rAe BoSHrrHaeT cBeseHI,Ie BoAopoAa u relrtlttl
rr AJrrr rex ycJroBr{r?, rtoTopbre rroryT BosHlrKlryrr, B ol{pyx{arcqefi BclbrmKy



xpoMoc{epe. It coma,le}rrlro, AJr.rr rartrrx pacqeroB B HacrotrilIe e Bpeillfl I{Ilreerctr

I1eMHoro Bo3x[o5trrooreii Bc;1eAcrBl{e roro, aITo rlortrl4 }Iei'I3BecTI{hT }IaAe}r(Hbre

a{{em:runur,re cerreHlr.fl roa6ym4erurfl r,r rrorl}{3aqul{ aror{oB !I I,IoI{oB, JrI{HI{rr Horo-

pri ua6;lroAarorcfl Bo BcrJbIIrrItax. l{cfirlo'IeHlle coCTaIlJIfIrcT Bol1op04 r'r rerlrii,
uarpufi r[ IroHrrsoBa]rHr,rrl naJrr,qnii. Pacuerr,r BoB6ym/I^e]rllfl B_o/{opoAa rlpoBo-

;;il;;u ta, Bl, Arr.E rerrrln pacqerbl 6unr'I c^e,naur,in [6,7J' 13 pa6orax [4,6]
6r,rno uonaaaHo, qro na6nro4aerl,toc cBeqeulre reJII'IfI I4 BoAopoAa Bo3llrlltaer rrpll
ycJI0BI{I{,IIT0sJIeItTpoH}IaflitoI.IqeIITpar{I{fl.B9BcrIb]IIIHaxpaBl{a
n" :70'icn-3, a llJrertrporl,arl rei\Ifleparyp a 'l', - t,5-2,0 '104 'K'

Mrr upoueru pacqerbl nOa6yxr4errux Na, /tJIfl ItOTopoIo Il\IeeTCfI 'JI(Ctrepl{-

I\ISHTaJILHr,IS, a TaHII{e BIITII{cJIcHI'IbIe ccseuufl noa6yxTleuua IleSoLaHcIIofi
Jrr4r.rr4r{ aJrenrpouubrnr yAaponr [8, 9], I,I l(Jrfl Ca II, /{.rla Koroporo ceqel{r{e llbl-
qlrcJreHo reollerlrqecnu [10]. Pac.letlt npoBoAr{JILICD tryrexr llerllellrlfl cl'{crel'Ibl

ypaoneuuit craquollaPHocrll.
Boo6rqe l.oBopfl, Bcrrr;r[r11a flBJrflerctr 11poqeccolf Hecrtlq[oHapHLlilf I{ lrprl-

t{eHeHtr{e rt ner,l vcJroBr,rfl craU}rorraplroorrr AoJI}r{Ho rlpoI,IBBoAI'ITbcfr c ocropo}n-

Irocrbro, O6r,r.rno l{ByrraeMr,Ie clteltrpoltpa}ru[r orrlocflTcrr It lrocJIeN[aKcr{N{aJrI]-

uofidlaaeBcrll']rlrltlrr'rnlr,uryql]Iel{cilyrlae'ItoBpelIeHrIl\'Ialtc]'ri\raJlbuofixpxo-
crr,r cBerreHu.fl uo4opotrluoli rrrtuu ITo, ran ItaK Hacrpollrb arlnaparypy r'r

HaaraTr, c6et\IKy Bo Bper\rfl Bo3lopaHI{fl BCIII{IrrHIIna6nro4tr.err, o6r,r'rno He yc[e-
Saer. Tax[nr o6paaorl, Cleltrpolpar{MLI oTIIocflrCfI It [epI{OAy cpaB}IIITeJIbHo

IIeAJIeIII{OIO yr[eHbIIIeHI,ItI flpr{OcTr'I BCIIT,IIIII{TM, CJIe/lOBaTeJIbHO' CpaBHI',{TeJIbHO

IIgAJIeHHOTO IIBnIeHeIII[fl c[ual,r.recnrlx rrapaNteTpolr' onp_eAeJIaIolql{x cBeqeHIIe

BcTTDTIIIHI{. 3a npeun 3I{cIIoBI{quI,I c11exrpa, paBI"Ioe 0,5 cerc upn $otolpar[n-
poBaHI4lI r{a clertrporpaSe c atueJre, r{BrreIlerII,Ie rIpr{ocrI'I rrcBHaqrrreJrbHo'

EC;Ur CHOpoCTb tlpOqecCOB, IrpL.IBOAtIrqIIx H ycTaIIOIIJIeIII{rc paBIIOBeCI{orO

BaCeJIeIIIIfl ypOuuefi, COOTBeTCTByeT aTOAIy llpeN'IeHll' ro ycJIOBue cralllloHap-
HOCTII t{O}I(Ho IIplIt{eIIaTb. Caur,tttl l\IeAJIeIII-IbIl\'I IrpoqeCCoN{ I43 Bcex, upl{Bo-

I\fulux It BaceJleuluo u olyCToIIIeHI{Io )rpoBl{eftNaI r'rCa II, ,IBJIflIoTcf peKOM-

firrrurlrr. flponegenuLle pacrlerbl llolia3blllalor' trro rrlll{ ne : 2 '1013 ero
Bper{n AJrfl C; II panuo 70-L cen,4;rx Na i - 10 cen (or rerlneparyplr saBr{c11-

r\[ocg, c,na6aa). Tanunr o6paaou, AJlrr rrpux{euel{url ycJroBllfl cral{rloHaplIocrll
x Na rpe6yercn, uro6sr ne"unulrrrr,r, orrlleAeJrflIolru{e Bots6y}Kl\elrl'Ie I{ I'IoHI{3a-

qurc N; I, ue rreu,nnrrcb Baxrerr-rbrrr o6paBoNr aa L0 cenl arro, r{oIIesIIo, rlBJlrrercx

Her(oropofi uar.smnofi ts [p]rr{eHerrr,rr,r no BcrriIIIrIte. B TleiicrollteJrb}Iocrl'I' ecJltrl

I[bI IIO JII,IHITfIN{ BOAOPOAA I,1 I'EJIIIfl IIOJIYIII{NI IIJIfl HAITOTO-TO N{ON{EIITA BPEI\'IEHI'I

n": l0rz t,1," = L,5-2,0.10a, to crelerrb t{our{Barlr,n{ Na u ltannr,rii uouell't
6yaer HecItoJIE,Ito , 6orr11e, rre,\I P&ccarllTaHHafl A'rur DTI{X ycJIoBrII'l, Bcile[ct-
sfie HaIt 6r,r <rrr'repquolr]Iocr]I)) 11poqecca pelto]'I6l4lraqr'rtYr' O'{eslr/IHo, qro ts ()J]y-

qae nleHbrlrl{x Blraqelrrrfr. tt," spevn penou6uuaqul{ e1rtre 6o.nrtue' OAnano aua-
qeHr4rI ze, paBHLIe 1012 tt 1011, 71.ra ltoTOpIJX Taltltt€ [pOI{aDOltllJll{ct pacqe.rl{,
ourocsrin y1rte H 6otree nreAJIeII]IT,txI llpOqeccarl. B xpouoc$epe, rfnoHnynax
lI upory6epaHqax ycJroBut{ cralltro}rnpHocTL{ lvIoH{IIo cqltTarl) llpItx{eIrlIl\ILIMI{
ITCJIeACTBI,Ie IIX CpatsHI{TeJILHO 6Olr,rrroro Bperrel{I{ }I{I{IJIr}I.

1. Boa6yaigeHlre tr troltlrila[Ill Na

flpn pacuerax rrbt frpr,rlrfl,rrr,r ynpox{eg}rym cxexry Toplrol}, paocrlarpl{Bafl
ToJrrrHO Tpr,r ypOBrIfl: 3s, 3p 14 ItoI.ITI{Ilyynr. B na.reCrRe IlpoqegcoB, IIpI'lBoArItr{Itx
11 BaIIoJIIIeI{IIIo lI o[yCTorrIeHI,Iro ypclnuefi, paccllaTpuBaJltr{L-,L aoa6ynrTleIrue

r{ ]IoHrrBaUl{fl [oA 71"ricrrr"on coJtlle;rHoro u3lry'reuufl (/?i6, 1i'1-), noa6ynr;1e-

rrrre r{ r{oHtr3arlrlfl DJIeItTpOH}I1;I1I yAaporl (Ci,r, Ca), cIOI.IraIIHoe uaJlyqelrrlc
(fixi), ryurarque croJrRHoBer{ufl c aJre1rpor{aiun (c7,.;) u peno,r,r6unaqrlu c I{B-

.i.yr6rruon (/?*u). Ce-reuue noe6ynrlennrl DrrenrpoHHLIAI yAapou ypouux 3p
BBfro rrarru corJlacso IB]. 3ro ceqenue xoporno coBrlaAaer c BblrrlrcJrerll{brl\[

B 6opHoBc6or\r [pr,r5Jrrr]r{euun [9]. Ce.ren[e I{oHIIBa{I{}I BJIenrpoH}ILIM yAapoM

Br{qr4crlflilocb col.[acuo dtopruyrre, ripi.rne4,enuofi s [71]. 3ta (opilryna laet
,)27



HecHoJlblto B[tBbIIleHHIile SHaqeHlIfl ceqeHufi, oI[HaHo, coIJIacHo [17], omu6xa
He rlpeBocxoAI{T MHo}ItplTer.s 2-3, uro flBlrflercrr BTIoJIEe AocraToqHofi ro'r-
rrocrr,ro B r{aur{x pacrrerax. I{oassuqr,renrur soroaner{rpr,rqeoKor.o IlorJroqe-
Hrrfl rr peHou6lruaqulr- 6srilm Baflrr,r pra tlll.

B ra6r. I npunepeubr qrrcJra rrpoqeccoB n ! cen, paccunranubre Ha 1 arolr
(rala non) ti fi,n: 7, g,r'a p.flAa Buarrenr,rii alenrponnrrx rerrreparyp, rprrBo-
Af qplx H sarroJrTreHlrro yponuefi 3s u 3p (ncpxunn qacrb ra6Jrrlrqr,r) u x r,rx oIIy-
crorueHr,rm (n rlrrurnrr qacrr,) .

cocranrsq cooruercrByrorqr,re ypaBr.reHrr, c,rar{uoHapr{ocrr{ u pe[afl r4x
AJIrr paar{r,rx re}rflcparyp r{ 3Hasewtrir n":1011, 1.072 w 2.t0t?, rroJryqaeAl
orHocrrreJlbHl,Ie lraccJreHHocrrl yponuei,i nrfn, u n+1n1, IIpIlIqe[[ [ocJreAr{ee
orHortreurre rrpo/{crar].rrtre:r co6ofi crerreHB r4roHI{Bar{nr.r Na.

Ta6nuqa 1
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4. ,4 .19-to

2 ,0 . 10-s
t ,5.16*tc

I ,2 . 16-ro

3 ,11 ' {Q-a
I ,0 . 1o-rn
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1,80 nr
1 ,5.106 n.1

2,6.1,0-e n1rr."

1,1t.10-1r rt,rrt"

0,4 rt,2

6,2.1"0? n,2

'l ,l).10-e n.2n"

4, 1 . 10-('
7,5.10-r1

3,8. 10-0

I,2.70-8
6,2 ' 16-to

I ,1r ' t0-8

2 ,0 . 10-8
1 ,9.10-s

2, I . 1g-s

3,11' fQ-e
6 ,7 . 10-e

6,5. t0-8

5,5.10-s
2,\.IQ :t

2,6 .,lg-t

Brrqncnesurre BHaqeHrrx n2ltt1 tr tL+fnt rrprrBeAerrbr ri ra6il, 2,
ItaH nlrgno rta Ta5il. 2, uatpr.rfi B ycJroBrrflx Bcfrbrrrrxr{, a rar(?fie B ycJro-

Bl{.rrx xpor\,roc$epu Qto = 101L, T" = tA4) rpaxrflqecxr{ rroJrrrocrbro r4oHr{BoBaH.
AoJrf HefiTpaJrr,rrLrx aroMoB oseHb [,raJra. tr4cloJr[,Byrr ra6il. 2, Jrerxo orleHr{rb
onTr{rrecnyro roJr[{y rjcrrr,rmKr{ B Jrr.r}rr{flx l), lr Dr:

x tk^ -- {ot *': l.,i';u.nI =. J.;-r.10-r." me. , AIO

T. e. B0rr6rr[Ita npor]parrHa B STlIx JrlHl{flx.
Pacclrorpnu, r,rolr{er Jrrr DNruccuouuafl JrI{Hr,rE Harprrrl c AocraroqHofi 4nl

o6uapyxeurrfl LtHTerrclrBHocrbro BoBHrrr(Hyrrr Bo BCrIIJrtrKe, ToqHee, B Tori 06lta-
cTIr B0rlbrrtrItlr, rAe BosHrrltaeT cBeqeHue reJrr{fl r.I BoAopoAa, Arg flo.trBJleHr{rr
JrlrHI,Ir{ I{tsJryrrel{r{r{ r}o Rcrlrilrlte, ilpoer(Trrpyrorqeficn Ha I{LrcH Connr{a, ueo6-

l'1ro
TICIIII

8.103

I I 1ror1r:cc;

rr)4 | 1,5. t0{ | :.tr.t,



Ta6nv\a2

ll2

txt

1011

1012

2.1013

5.10-3
5.10-3

5,2.L0-3

5.10-3
5.10-3

5 ,3 . 10-e

5.10-3
5,1 . t0-3
5 , 8. 10-e

5 .10-3

5 ,2 . 19-s
6,5.{0-s

5.10-3
5,5.10-s
t ,8. t0-2

5.10-3
6,1 .10-s

3,2.!g-z

ttt

",

1011

1012

2.1013

1 ,3.103
8,1 .10e

8, 0. 102

4 ,4.1.03
3 ,8. {03
4, ,0 . 103

3,5.104
3,1. .104

3,4.104

L,11'lQs
1 ,11' l$t
{,5.105

2,0.105
2,0.105
2,2.705

5,7 .705

5 ,8. 105

7,4.L05

xoAru\'ro, qro6br co6crseuno€ IraJtytlgllrte Bcrrlr[rltu, o6ycJro-tsreHrroe noa5yrx-
Aerrl{eNr SJreKTpoHr{Lrlr yilapoNr r4Jrr4 penol\[6lruaqualrr.r, 6rrno 6onsme, uenr
noa6yxrqenue coJrH€{Hbril'r uBryqeHlre[,T. Ecnlr poJIb rrepBr{x tr{exaHr{BMoR
MHoro Melrbrrre poJrr{ [ocJreAHero, To rltrJ 6y71eu Ha6rloAarb JIr,rHI{ro [orJrorqe-
Hrr.E, a He lrBryqeuux, ItLa ra6.t. 2 Molr(Ho BrrAerb, r'ro nzlnr ocraercfl rrocroflH-
nr,rlr AJrfl n" { 1013 n 'l', I 2. 104, r. e. B arlrrx ycJloBlrflx orHocr{rerlr,Hafl Bace-
JIeUHOCTb BTOpOI'O ypOBlrfi OlpeAeJlfreTctr rrexaHIIBMoxf pacceflIlll.rr coJr]IeqHol'o
usilyqeHfi.fl. fign n" :2'l)LB [pII Bcex rer{neparypax olpeAeJlarou{yrc p0JIE
rrrpaer noa6yxtAeune oJrenrpoHrrr,rnr yAapou. 9ucno pexou6nnaqr.rri ua 71ea
IloprlAlta Merrblrre, HecMoTp_E Ha Bbrcor(yrc crerreHD I{oHr,ri]aqI{II.

fipyrlrnt Heo6xoA[Nr],ri!r ycJroBrre]r florrBJreHr{fl Err,uccrrtl Jtunnfr Na ss,]rnercrr
HaJrlrqr{e AocTaToqHoro noflr,rqecTBa Bo36y?fi/IeH}rr;rx aToMoB Ha Jryqe Bper{I{fl.
flpuurr coAeplnaurre Harpr{a ro oruorreEr{ro K BoAopoAy, corracuo [16],
,zNa : 5'10-5tt 11 !I cqr{Tafl, rrro ,?II : ne, Bbr:q,rlcnr.rlr a6corrorlrbre SIraqeHI{u
HaceireHHocrei.t yponuefi. n., v n2 :nptt paaHr,rx ne tr 1'e (ra6r. 3).

Ta6nurta 3
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2,9.104

t , 8. 1o-r
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2 ,4.702
1r,6.103
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'1. ,3'104
2,5.105

3, 6. 101

3,6.102
6,6. toa

8,8
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t ,3.103

Cpaunlrn a'rr,r BeJILrrrnrru c urro.rloNr 7a2, rroJryverrrrElll uo tra6;troTlaenroi,i
uo Bcfrr,Trrlric rrrrrellcr{Brrocrlr.nnrrlrfi rrarplrfl. SnunRa;rerttHatl mr{p}IHa cr,Iltc-
clrorrur,rx rlrnlrii D1 Ir Dr, rraNrepcnrrafl B pr{[e ]lcrrlJruert rra Atrrcxe, B cpe/{rrerr
IraBHa IA :0,03 A. Sneprlrr, r,rilJryrraenrafl Bcrrr,rurnofi. c I uf tosepxrrocrn
sa t cen llanrra E - WIco : !,2.105 ope'c,u,-''ccti.-l. tlltctro l,IBJryrlarcrqllx
tITON,IOlJ Ii/{OJIr, JIyrril 

' 'rOrrrrnfl 
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flpnrlnuan rlrnefiuyro roJrx{y Bcrrbrrrrxr,r I - 708 cJw,1 rrory.ulrur n,: ?0, uro
lo IIopflAIty tseII4qI,IHhr c0BIIaAaeT C Bhlarl{cJrerrHbr}{ TeopeTIIqecltl,r IIpI,I
nu : 2'L0rs, Tn : 7,5-2,0'704. Han6o"nee 6naronpuarurre ycnonr4.tt \Jrrr
cBeqeuufl Irarpl{fl, Ilo-B[Ar{[rorry, coorBercrBytor 'l'e : 7,5-2,0.10a "K n
nr:10t3, npuqel,r Bbrconoe (uo cpanueHr4ro c xpo,rroc(leport) aua.reur.re no
trBrrfleTcft o6aaarenlubrl\f ycJlor]I,rer\I [or{BJrerrr,rs .nnur,r}i Na na AIIcI{e B I{BJIy-
qEHI,IIT.

Paccltorpr,ur, corlracyrorc.rl Jrr{ Ilaur[ pacqerbr c na6rro4aerrhrrvr LraflyqeHrrerr
upory6epauqen. Cor,racuo [721, sJrenrporrr{afl iroHqerrrpar{r{fl B cuonofinr,rx
upo'ry6epanqax tL" : 7011, Htrlrerl{qecnafl rex{fleparypa Tc : 5-9.103,
r rra6JrroAaerras BItBr{BaJre}rrHarr [rup[Ha nunr,rr,i Na tr4l : 5.10-a A, .rro 

"oor-BercrByer Nz: 7,2'108.
Pacc.lrrannoe Brlaqerrrre 1V, uprr ll'" : 9.103, n"=: 1011 tt L : t}B cu:

Nr:2' 10e lr uptr 7', : 104 ffz : 5,7'108, r. e. corrracue xopouee. flplr
pocre 7'e r{oltl{Bal{r{rr. pacrer I,I flpu 1'":2,0 tQa uur.urc.uegr.Ioe auauenue 1y',
ylne cTaHoBI,ITCtI B 10 paa l,Ier{brne ua6ruo4aelloro.

B cegau c pacclrorpeHHllrt rlexaHuBrlroN{ noa6ynr4enr,rs nlrunli rrarpr{.fl Bo
BcrIbrIIrHax Jrerr(o o6'sncnvTl, ua6rrcAaroql,Iecfl orlro[rerrrrfr rrr{TeHcr,rsnoc:reft
nunr.rir P, E D, Na n nnrenclrBr{ocrflnf nnulrli rprrrrJrera Mg l.], 5767,3;5772,7;
5183,5 A. flpocuorp MHoroqLrcrreHHbIX crexrpolparrlr Bcrrbrrrren rr npory6e-
paHqeB froIta3r,rBaer, rrro B npory6epauqax Jrr,rErrr{ Harpl{.s cna6ee, qe^,r JTr4Hurr
N{arHl,lfl, u, uao6opoT, Bo BCIIbIIrrHax JII,IHI{I,I IraTplr.s cTaHoBflTcfr r{HTeHcr.rBHee,
qeNr JrrrHr{tr n{arrlr,rfl. floreuqr.ranr{ }IoHr,r3aqfirl l\Jttr r\,Iarr{r4fl rI Harprrfi paBHr,r
cooTBercrBer-rHo XMg :7,64 36, XNa - 5,14 96, a rroTer{qrraJrbr noa6ytH4euna,
coorBercrByrorqrre BeJreHoMy rprrrrJrery Mg u D, u D, Na, patsHr,r 6,7 n 2,7'ae
COOTBETCTBEIIHO.

l3cne4crnr.re 6onsruell BeJrlrqrrHr,r X,ro,r* Mg iueuee r.roHuaoBar{, qeiu Na.
Mexauuano,rr noa6ymgeFurrr B upory6epau{ax flBJrflerc.rr pacceflHr.re coJrHeq-
Horo uBryqenrrr{, noropoe npanrr{rrecnr{ oAr,{Ha(oBo 11;ra nrlnlrli D, lr D, Na
tr p.Jrrt rr.u.rr,rft seJIeI.Ioro rpl.IlrJrera N{g. Bo BcfrDrrrrnax E{e ocHoBHLrru noa6yrxgaro-
rqIlNI Mexalll{3N{olvr tiBrruercfl DJrcnrpoHlrblr,i y4ap, r,r peBouaHcubre Jrr{r-rr{rr }rarpr{rr
noe6yxt4arorcfl BHaqlrrerrl;Iro Jrerare, qeN{ JrrIHrrr{ r\{arHI,rE, coorBercrByroqr{e
lepexoAy 3p 4s r,r rrMercq,rre smconufi [ore]rqlraJr uoa6yrx4euufl nB ocHoB-
HOIO COCTOflIII,I'I.

2. Boa6yaigelrr're r'r lrour,rlarlr,ur Ca

Itarr,qr,tIt, Tart rte I{alt u }rarpl.ril, rpanrlruecnr{ rroJr}rocrbro r.roHrI3oBarl B yc-
JIoIJr,Iflr xp_ouocSoptr r{ /{a}t{e $orocrfeptr, rart qro i\ro?fir{o IlpflrrflTr, rrucilo
I{olroB Ca II pannrrx{ rloJruo[ry ql,Ic.rry arotror] Ca. Bo BcrrLrrrrrtax ua6rro4aerca
c,BeseHue rr,rnr,rir Ca II, cooruercrByroqlrx repexol{axr 4p - 4s (H u K-nn-
rlnn), 5s - ap (1r?' 3706 u 3737 A) u r,rucfpanpacrrr:rx JrrrHrrri 4p - 3d (],],8498,
8542 u 8662 A), rprqerr H- n l(-,rnnlrr,r n r,rut[panpacHr,ie Jrr{nr{r,r rroflBJrrrrorcfl
Ira /.u.{cHe Co.nuqa B Dtruccr,rr{ r{e roJrbr(o Bo Bcrr,Ifirriax, rro lr ro cpnoxnyJrax,
a I-I u K 4arxe B HeBoal\ryrqennort xponrocrpepe, B ro Bpexlrr nax yrrr,rpaSlrone-
ToBrIe Jrlltr\ttlftl, 3706 u3737 A uoasnsrcrc.fi ts ua.rryqerln{ roJrr,Ho Bo Bcrrhrrrrnax.
3ro o6cronreJrr,crBo paHee orrreqa,rrocr; s [13].

Mr;r paccuarpr{Barrr,r yrporqeur-ryrc cxeMy ypounefi l,rona Ca II, cocronrqyro
na yponnert 4s, 5s, 4p, 3cl r,r r{oHrr,rrryyrra ({r,rr.). Tanoe yrporqe}rr.re He BHo-
cI{T Bar\{ernoli. orur,r6xpr BcJreAcrBlre roro, rITo It&cH&l{rlbre rrepexoAr,I rro iloptrAxy
BeiluquHlr He crlJrbllo orJrr,rqalorcfl or [p.rIN{r,Ix penolt6r,ruaquft, notopHe,
B CBOIO oqepeAL, I{rparoT ropaSI{o lleHbltrym poJrb, rrer\{ Bo36y}r{Aerrufl SJIer(-
TpoHI{r{M yAapolr r,{ coJrHequbrM L{BlyqeHueM. l4onr,raaq[rr c Sonee sbrcoHrtrx
yponneii raltEre He lrrpaer cyqecrBeHHoii po;ur BBrrAy rrarort BaceJrer{Hocrrr
arnx ypouuefi.

lt coxtaneru{ro, cerreHrrn noa6yxr4eH}rfl r,r l{oHllaar{ur{ aJrexrpoHHbrl\r yAapot{
4.un Ca II lrgnecrur,r c nreur,rueit HaAelr{Hocrbro, arex{ AJrfl BoAopoAa r{ reJrrrfl.



flpn6rlrxteuHbre oerreur4r, Bbrqr{cJlrrei\rbre rro $opuy;raru Itt ], uoryt BanilIo.
ilarr B ce6e ouru6ny BcJreI{crBI{e roro, qro r{br rrpl{MeH-rler{ Irlx It uolly, TorAa
HaH olrr{ ilpeAHaanaqeHrl AJIfl ner,itpanrnr,rx arouoB. tr4rrero:rca, oAlralto, Te-

operlrrrecnrre pacrrerbr ceqenprri 4.nn noa6yxr1elll{fl 4s - 4p tr 3d - +p l\91,
noTopr;re HenJroxo coBrraAaroT c ceqel{r4flr[rr, B],rqI{cJIeHH],rx{n IIo r]opniynanr Itt 1.

,[ra sanperqeHlloro [epexoAa lts 
- 3d ceqeHr{e Br,IqI{crIelro s 114] n 6opnor-

cnol,r upr6JrEE{erIIrI,r. 3naqeune ce.Ienuir 1741, rro-BI{A}I1\Iol{y, SaBLI[reI'Io.
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(Dur'. Cxerra ypoorrefi r'rona Ca II

Ceueune, Br,IqI{cJIeHI{oe no cpopuyne [10], AJIS saIIpeqeI'IIIErx[epexoAoB i\teHl-
nre, qeM cerreHufl ua ll4l Ha ABa rroprrAna. flplr pac.rerax HalrI{ 6r,rnr,r nesrbt eua-
segufl Ceqerrufi ua 1741, yNIeFIE,IxelIlIsre B 10 pa3, a TaHII{e [pOr]eAeHLI pag-
TIOTbI C CELIEHI{flN{!I, BI,IqI{CJIEII}IbIIII{ IIO [1T], HOIOPbIE I{ IPIIBEAEI'IbI B ITA6I TA-

qax.
[,nr rounBaqrrlrl gJrer(Tporlu],ru yAaporr rlbt rrcroJrbSollairtr certertflfl, IlLr-

er{cJroHr-rrle uo $opinyne [11l.
Bognorxna.n ornn6Ha B cerreHutrx AoJIlilHa rrprll{rrrfarl]cfl Ilo IlHrlr{aIlr{e [pr{

paCCMOTpeITIIII pclJyJIbTaTOB paoaleTOB, OAIIaltO, tsCJIeACTBIIe Cu.lrsrrOft da-
,lncu*ocrlr nos6yx4enr.rfl r{ I{oHr{BarT,I{I{ or rrpltHrrrr,rx ana.rerrufi rtu14 7",, \ro}tt'
IIO I{CIIOJIbSOBATI, PACAIETI,I AJIfI TOIO, I{TO6biBDIflCHI,ITb' HAHIIE TTUTEPNANT,T 7.
fi ne odecrterrl4Baror ua6.lrro4aeuoe cBeareHl4e.

Itoe{sllqlreu:rr,r peHolu6IIHaIII{I ra {otoanenrpuqecnoro norJIolqeHl{.fi, a ralt-
i11e BepofrrHocTr{ C11ograHHoIo I,Is1yqeHu.E B3;ITLI Ha[,II{ CoIJIacuO [11].

,{nn pacueta noa6yx4er{t{.a Jrlrtrrrr{ B orrrllqecnu rrpoBpauuor\r cJIoe l{cnoJrr'3o-
EaJracb [JrorHocrE, uBryrreHu.fl, coorBercrBylolqafl 7',:6000" K c yuerou r[an-
ropa Ar{Jrrou,urrw :0,5. flra H- u K- nI'tr'rr'rit, oAHaHo' nalt xponroc$epa, ran
!I BcIIbItrIHa .flBJrrlloTcfl oIITr{qecHLI HelpoBpaqFlrrn'ru. HeupoBparII{ocTE, B peso-

rraHcur,rx Jrrrulr.Ex rlpr.rBoAr4T rt o6paaooaHIrIo (Bafleproro) u3rytlegr{fl, Itoropoe
BJII{reT na noa6yxr4e}rlIe r{ I,IoHII3aqI{rc aToMoB. Toquo yqeoTb poJlb orrTrse-
cnofi ToJrtqr.r rpyAuo, rrogror{y N{br, Har(un [6], rrpoBeJru pacalerrl B AByx Baplt-
arrrax: \rrrr.tsu ic( Twgttx TH il K}'1. Btopoe ycJIoBI{e BlIpa11taerc.E B roM'
rrro HalnAbrft irsanr,-r4aJryqenrrr;rfi s vacrote H- n K-.nr'rnuft 5y4et uornorqeu

t/S
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BHyTpII BcIIrIIIIHLI n aToII cIIoBa [epeit,I(er B cocro.sulre 4p. B coorBercTBltrl
c STIIM B ypaBHeIIIIfX CTaqI,IOHapIIOCTTI q14cJIO CIIOHTaHH]'IX rrepeXo4on 4p -
4s upupanullBaercfl It IIucJIy IlepexoAoB 4s - 4p no;1 gericrnl{eM llaflyqeHufl.
B tanou cryrlae o6a otn rrJIeHa, CToflrqtre B paSr{LIx qacrflx ypaBHel-Ir{.s, co-
f(pau{arorc.fl pI oc}IoBHbIl\,I npoqeccol\{, [pIIl]oAtIlqIIilI I{ OIIyCTOIII0HUIO ypoBIIfl 4p'
cTar{oBfrTc.fl Tylrrarqlle cToJIItI{oBeHr{fl .

,(nn uepexo/{oB B nol,rrr{HyyM olrrr,rarecr(afl ToJIIT{a Bclrbrlrrttll He BeJIuRtl .

O4uano Ar; Sorouogr{Barlr{r4 c oc}roB}roro ypoBlrfl 6d.nrruyro poJlb, qeN[ r{BJry-
qeg11e COnUqa, ]IO]fieT I{IpaT}, uBIyqeIII4e IlOAopoAa BO BCfIrIIIIHe 3a rrpeAerroll
y1afiMaHOBCItOft CepI{I,I. C.rura.s trJIorHOCTL uBJIyqe[I,Ifl Bo BCIIbImI{e 3a IIpeAe-
JIol\{ CepuII Jlaiiuana paBHoBecl{oii c reurrepatypofi, paBuoii 7'r, lt'ttt l\'Ioxtell
oqelrr{Tb BepxH0ro rpaHrrrly qrIcJIa lrpoqeccoB (rorononraaaqllr{. 3ra BeJrI,IqlIHa'

OAIIaKO, OKaBbIBaeTCrt merrrUrer,l, qeII lIOHIIBaqIIfl DJIeHTpOIIHrIII yAa]lOi\'I.

B ra6;r. 4 upuneTlenbl uI,ICJIa IIpoqeCCoB za l cen, paCCaII4TaHTILIC.Ha t arOrl
B }lcxoAHoll cocroflIrl{I{ r[ Ha ne - | iln-d pflAa SHaaleu.Ltii 'l'", [p]IIloAfltI{I'Ie
n BarroJTHeHuro (,renax 'ractr ra5.nnqr,r) tr orlycrollreHl{ro yponueft (npauan
racrs).

B'ra6n. 5 4antr (no oruoureHl,Ilo H r1ucfly arorloB o cocroaunu 4s) HaCe-

JTSHHOCTT{ Vponuefi AI;I Ts, r { t u 'rs,n ic } t. Tan HaH ollrl{qecHa.a
TOJIrqa BCIrTIIIHI{ s H- r,t I(- .nnnusx oqerrb BeJII,IHa, R AaJlr,rleiirueu 6y4er ptrc-
cMarpl{Barbofl roJlblto CJlyqait {11 s s } 1.

[na y4o6crBa paccxrorpeurrfl cocraBrreua ra5n. 6, coAep]fiatqan nvlni
/{Jrfr Ita}r{[oit nu;g.ttu tIpI[ Tsrx ] t (uu4excrr lt u i o6oana'Iaror BepxHlle
r{ Hr{?r{Hne cocroflHl{fl coorllerc;rBeuuo)' lrttn II- lr K-nnului napltlas !)1\a
trpr4B6AI{JIocr, s ra511. 5. Bentl.runa n11lni rlporropql{oHaJIbHa tByIrHqr'ur tr{cTorr-

,riana p^ [14]. Oqesr,rArlo,rrro ecJrrr Jrr{Hr{fl Br{l(Ha B Lraflyrreuul{ }Ia Ar[cl(e Comrqa,

ro pro., ) pr,roroco rr, cJIeAoBareJIE,Ho, (ruyln1)r"n) fu'plnt)roro",p. Be.nltullua

(nolno),uoro"r. BLrrrI{cJIeIIa rro {roprvryne Borr,qmana, rrplrqe]I 6rr.nol rrpr,r-

HflTo ]'4r.roco. : 6000' lr ocJla6Jlerrr{e r{rrrerrc}rBlrocrm B rIeI.ITpe coorBercrBylo-
qI,IX JII,IITI4it IIOTJIOtr{EHI{fl YIIIITI,]BAJIOCb Y1\{HOE(EHI,IEII HA A{HO}HI,ITEJIb, P&B-
HtrIft rv.

flo.ny.11,1,11*"b BHar{cuI,T.fl: +' :5,8 10-a; :}JL - 7 ,7 '10-3 ,, ts .-
fl 4, tr BrL tt40

- 2,7 .70-5.
Cparnlrna.n arlr Beruqnrlbr c BeJrI,IqI{IraNlr{, ilpilBeAeHHLIl\{[ B ta6n' 6,

rlrbr Molxelr BaKJrroqtr{T},, sro II- r.r l(-nuuzn x{oryr rroflI}JlaTbcfl B oMLrcclII{ rl cJry-
qae ollTurrecH.tr ToJICTOTO CJIOfl IIpaHT[qecHrI rrpr{ tscex pacclfaTpl{BaeN{blx SIra-
qeHtrrflx tx" tr T", rrro, HaK trrBBecrrro, r{ Ha6JlloAaercrr B AeiAicrBI,ITerr,IrocrI,I.
tr4nspaxpacHbre Jrr{Hr{u rar{x{e AoJr?r{Hbr Ha6Jrro/Iarbcfl B ar{r{cclrl4 rlprr BCex

ne tr Te, Fla6.nro4euurr rroxaabrBaror, qro errr JrllHr{r{ 11eficrBrlTerr,Ho cLr,]rbHbl

no duoHlry;rax.
Arr ynrrpa{none'roBblx ruunr,l }"}, 3706 Lr 373J Vcnonue n5'fryuo.}

) (n*lnno)qoro.6. Br,ruonHflercfl roJrr,Ho rrptr ne:2'l0rB I{ [pr{ ']'"> 1,5'104.

PaccrroCpum rerreprr Bropoe ycJIoBr{e, Heo6xoAuMoe /{Jr.rI IrotlBJreHrr.tr Jr}IHrrfi
Ira6Jlro4i\eMoft uureucuBHocrlr - Aocraroqrroe qrrcJlo arolroB I-Ia Jryqe 3pellrrfl.
B ra6n. 7 upzne4enr,r a6corrornrre HaceJrerruocrrl ypoBllerl, BDIqucJreHHbre

B IIpeAIOJIO?fieHI4II ((COJIIIeTII:I0IO) CoAeplltaHl{fl I(aJILqufl IIO OTHoIIIeHIIIO I{ BOAO-

po4y [16] r,r troJr]rori lrourraarl[n Karrbrlr.rrr. flplr eroin [prrHr{MaJrocb t?,Lt: ne.
rlucno aroMoB Ha ryqe Bperlrrfl' rroflyaleHlloe I4B Ha6ilroAeHuft oltBudaileuT-
r'rbrx rurrpr{H nuulrfi B }recltorlr,Hr{x BcfrblrtrKax (l[ : 0,15 A) pauuo

WI ^.4nA'u,: i,l{:1,2.1010.
Teopetuuecxr4r Br,rsucreHr{oe qracJro aro[,roB B cocroflI{u}I 5s cornacno

o21
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1011

1012

2.1013

101i

1012

2.1.013

1011

1012

2. 1018

1011

1012

2.1"013

3,5.1 0-4
4,L.t0-a
t ,5.10-3
2,9 . t0-2
3,7 .L0-2

6, 0. t0-2

3 ,6 . 19-s

7,2.!g-9
2,0.u)-l

0, t3
L ,7 .IO-2
3,1 . { 9-s

3,6.10-a
s ,2 .70-4

3, 5 . to-s
3,0 . 10-,
5 ,0 . 10-2
g ,4. 70-2

5,3.{0-e
2 ,7 .1.0-8

t , {. {6-o

0,77
3, 8 . t0-2
1,4.19-z

4,1 . L0-4
1 ,0 . 1o-s

1 ,3. t0-2

3, 6 . 10-2
8, 5 . 10-z
1,6.10-r

2,\.!Q-s
2,5.L1-t
2,0.L0-5

O,t7
1 ,96

{1,8

tr,, /1.10-4

L ,2. 70-s

L ,7 . L0-2

4,0. LO-z

I ,0 . 10-r
t ,9. t0-1

9 , 2. 10-a
8,6.10-z
6,3.10-5

0,L7
2/+,2

27 ,8

5 ,4.19-a
2,3.10-3
4, 6. 10-2

4,8.1.0-2
t,4.L}-r
2,g.10-1

3 ,2 . 10-z
3, 8. 10-e
2 ,9 .79-a

c),33
4,L8.1.02
6,[. tQ-z

6, 6 . 10-a
3, 4. 10-3
5 ,8. 1g-z

6, I .10-z

2,3.10-L
4,4.!0-1
9,9. tg-r
I ,1 .10-s

6,8 . t0-a

0, 38

5, t .103

6,8.103

n"

-
n,

T a 6 rlrq a 5 (or<ouuaune)

tHrrK)\1

2.104l0i 3.101

ir4p

'l 4"

n\d 
.

n,

1011

1012

2.7013

1011

1012

2.1013

1011

1012

2.1013

1011

1012

2.7013

t ,9.10-3
I ,1.. L0-2
I ,0. 16-z

I ,5. t0-1
7,0

2, 6 . t0-1

I ,9 . 16-a
I ,7 . l0-1
2,2.10-G

0,68
0,32

l,1t.I0 z

7,6. t0-3
2,5. L0-2
\,11. tQ-z

5 ,8 . t0-r
1",40

4,3.10-L
8,3.10-8
6,\. tQ't
1 ,5. 10-5

3,1.2
0,89

7,5.19*z

2,2.L0-2
g ,7 .t0-2
t ,8. 10-1

1. ,68
4,78
1 ,15

2,2. L0'7
6,9. tg-o
2,2.L1-a

29,3
5r,2
17 ,0

6 ,2. Lg-z
2,2.L0-2
2,8.L}-L

1*,55

L0,2
1.,51.

{ ,5. {0-6
3,2. !0-5
7 ,3.1.0 4

3 ,87 . 102

7,9.102
t ,9.102

8,9.19-z
3 ,0 . 10-1
5 ,6 . 1g-r

b ,4D
1.2,7

2,30

3 , {. {Q-e
8 ,2 . t0-5
2, B. t0-3

6,35.103
1,3.104
3,6.103

2,L.L)-L
4,1.n-l
6,9.10-1

1 ,5.101
L8,7
3 ,6r

1 ,2. !0-5
I ,9 . 10-4
6, t .10-3

L,2.L}t,
I ,5.tos
4,9 . 104

ra6n.7, tpw T":2,0'704, ne :2,0'1013 u l:108 paBlro ff0,: 1011,
a Trpt{ 1',:3'104 1y'5. =- 2'tgro.

Taxr.rlr o6paaolr, nanSonee 6raroupraatur,re ycJroBr.{fl AJrfl rrorrBJler.rus rururari
i,l, 3706 n 3737 A no ncnsrurxax coorBercrByror T":= 3,0.10a s n"=2.1013.
Tot (raxr, qro corJracue reoprdr,r c ua6rro4eul{fl1\{r4 rroJryaraerc.fl npn Tn 6o.rree
nrrcoxoii, r{eN,I olpeAengeuoii [o Apyrr,rM Jll,I]rtrrfn{, rfo]fier 6rrrr, csflsa]ro c He-
roqlrocrrro acfrfenrlrnur,rx ce.reHr,rfi noa6yx4euufl, noropr{e g.un yponun 5s
cHaBI;IBalorcg 6o,rr,rue Bcefo. Tax, upu pacrrerax c ceqeuHtrr{I,r, BBflTbI[{I,r
to 1741, Bbrqr.rcreHHoe 1y'r, 6,nnxre Bcer-o n na6nro4aexrolry upr{ 7'": 1,5'l1a
vrnu:2'10L3, Ho Ir B aroM cJryrrae orro ocraercfls 20 paa Meubrrre na6.nro4ae-
MOrO.

Te

ntr
lL4"

a<) )



'l4T
,,3,1

n5"

n,rp

1011

1012

2.1013

1011

1012

2.1013

1,3.10-2
1 ,6.10-3
7 ,7 .10-2

1. ,3.70-2
2,0.70-2

0,15

9,8.10-6
7,1,.10-5
L ,2. 10*3

1,4.10-2
2, 8 . t0-,

0,18

2,\.lQ-r,
I ,L .t0-4
2,6.{0-3

1,4.10-2
2,!.lQ-z

0,21r

3,8.10-s
2 , 8. 10-a

5,1 .10-s

Ta6;nuqa 6

1,4.L0-z
2,2.I0-2

0, 19

5,9.16 ;
1r,6.J.0r

8,8.1.0;i

Ta6ruqa 7

9,9.10-e lt,r.rO-u
r,4.ro-5 lz, o. to-u
! ,! .70'E 

la 
, a . to-n

8.103 3. 104

19,6
3,L.LOz
4,3.L04

5.101

1,8.102
1 ,6.103
2,0.104

ll,t ^

1011

1012

2.!013

1011

1013

2.1013

1011

1012

2.1.013

I ,6.103
| ,2.10i
5,1r'10c

r ,2 .1.05

7,lt'101
7,1.107

2,6.,1 03

1 ,8. 105

t , i. .10?

2,0 . 105

1 ,0. 10?

1 ,1 .103

1,0.103
2,6.10r
2,8. t0c

7,8.104
1 ,3.106
1,8.10'

I ,0 . 16-z
I ,85

3,4.103

2,2.\02
1-r,0'103

4,0.t05

2,lt
3,9.101
3,9.103

1 , 6. 1g-z
7,76

6,2.102

2,8.70-2
/t,72

3,9.103

I , r'i.104

1 ,8.r 05

') ,. ,l n0

5 ,11' {Q-a

0,57
1 ,1 .103

4.,4.103
1 ,3.104
1,8.105

7 ,4.10-4
B, 8 . 10-2
2,2.102

7 ,4. L0-4
1 ,8 . t0-,
3,5.101

tL,

1l011

10t2

2.1.013

8,2 . 105

L ,1. .107

2,8 . 108

3 ,1t'Lob
7,4.L06
2,6.108

4,6.!04
2,7 .r05

I ,6.10?

1t,6.103
2,3.104
1 ,5.10G

2 ,2. 102

1,t.103
7 ,i .It].1

1L,5
95

5,6.103

N41r, onpeAeJIeIIHoe I{B I.Ia6IIoAeHItii no xprrnbflM H- u K-.nrasufi [15],
panuo 10ra. bto xopouo corJracyercrr c BEIaIIIcJIeHT{rIM ltr4p (npn l : 108),

rrpr{BeAellHoilr s ra6r. 7 gttn 1'n: 7,5'\04 u. /1" :2'7013./y'n,,, onpeAerreHrloe
r,IB rra6JrroAaeiullx rlHrellcr{Blroctefi uudtpaxpacHblx rl:rlu;zlfr. rrpu rrpeArloJloxe-

WIu.4n
HI{r4, qro tscrrbllrrHa [poSparlHa D errlx Jll4rrllflx, paBHo: Nry: Ar,rltv

: 4,7 .1012, uro BHarrurelbHo Mel{brue Br,IqI{cJIeIrHoro u oflpeAeJle}Iuoro IIo
H r K. Tanoe pacxolr{AeHr{e N,ro}r{Ho o6r,flcn[rl 6onr,ruoi,i otlrl4rlecxoii ToJrqefr
Bcrrbrrnxrr n lrn{paxpacl{1,1x Jrl{IrIlflx, a, rtpox[e roto, HeHorop]ui\{ paBJIlrqI{eN{
qIlIceJI aTOI\{OB /(,]lfI paB}IbIX BCIIbIIrreIt,

trlla pacclrorpeHr,lrl ra6t.7 cJIeAyeT, aITO tlppl yBeil],rqeHurl 7', Itacereurt00tl
ypoBurr 4p ylrerrr,uraercrr BcJreAcrBrre r{o}rrrBaqI,ru Ca II, o4naxo I{ rrpu n{eIIbrrII{x
re1vr1reparypax ycJIoBI{g ]UIf II6flBJIeurn.s H- u K-nlruuir u uu$paxpacHLlx
JTIIHIIii ocTaloTCrr 6,nalouplrntllbllll{, r,r,4elictultreJll,Ilo, aTI{ III4IIITI'r xopoilO
cBertrrcfl s cra6Lrx BCrIbr.InItax.

Bo $noxnyJlax HaIrIr{ IlBl\repelrr{fl i{aror BeJrllquty W:0,15 A, 
-orHy4a

Nap (,ro* : 7,i 'l}t2. Brrqr,rc,rleulroe BIraqeIItI e N 47r, 6nraaxoe rt Ha6JIroAae-

MOl\{y, IIOJIyqaeTCfI flpTt tle I 7'n, nreualorrll{xc.s B AOBOJIrHO IxI{pOKIlxlpeAe"Tax.
Ho 6fllruaxr[x H Toxr],", tITo Ilueer ltecro Bo $loxxynax - kr: 10t:t ll
1'":8 '103'

17e
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TaHIau o6pasorrr, Moxtuo Banfiroq[TE,, .rro troflBlrenrre nnnlrfi Ca II s cnenrpe
rrcrrr;rrrl{rrr rpe6yer reMrreparypr,r Te : 7,5.704 - 2.704.

B o6nacru outrasecxofi DNruccpru Bctlblrrrfirl, rtax r{oltaBbrBaer cBerreHl4e Bo-
AOpOAa, reJIIIfl, HaTpI{,ft r4 I[oHrIBOBanrl0rO HaJrbr{r.rfr, rIJroTHocTb AocTrrraeT
BeJl[qtr{Irbr 70rB cil-g u 6ontme, qro Buar{nreJlb]ro Br,Irue rrJrorrrocrrr xpollocrfepr,r
rla BDIcore o6paaonaun.rl Bcrlbrmnlr (uepe4Ho onoJro LOa ntw rraA rroBepxHocrbro
Coruqa).

Cse'renue Harprlf I{ I[our,raoBaH]roro ftaJlbrlrrfl, TaHIlr\I o6pasonr, cJleAyer
rrplrfrr,rcarb cauort B0trbrrrrHe, a He onpyrHamuler,i BcrrbrrrrHy xporuoccpepe.

,- Pacc,lrorpegr.re ra6n. 2 u 6 upunoTllrr etr{e H oAHoMy rrHrepecuonry BbrBoAv.
Benu.I[ua nrlnt pawer c yBer[qeutrre,r,r 7u, Ho yMerrbrtraorc; c yMe]rE,rrreurrer{
EJrer(rpoHHoft nonqenrpaqran. ItpoMe roro, r.ra ra6;rr. 5 nn4uo, cro yr{eHr,-
ItrEEIIE THr,I I( TAI(}HE MO)I(ET TIPI4BOAIITb IT YNIEI{F,IIIEF,IIO NhIN,i, ECrUr N PEAJIb-nofi arlroccpepe ABa rrocJreArrux {anropa iqeftcrnymr ctr{Jrbr{ee, ueu uepar,rft,
TO ATO AOJIlnr'IO trprrBeoTrr H o6paaonauuro a6cop6quouuofi HoMfloueurr:r Ir&
rboue nururu uBryqeHufl, T. e. K3-runlrlr na r[oue 3Mr,lccr{or{Hor'1 Kr-nr'rnl,rir.
Bo"nee uo4po6no aror Borrpoc 6y4er paccinorpeu n 4pyroli pa6ore.

25 4ena6pn i96l r.l
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Tou XXVIII, 1962 r.

O]]CEPBATOPI{IJ

cABr4NU "rrr{r{r4rz flonrorrlEld.rnfl ,

CBflSAHHITIE C f{B,IIEHIIEM <yCOB>

A. H. Eoaa,'ot

tr4ayva;rttcr cAtr.rrr.r rr,rttuli nor,noil{eHr{fi, colpotso)r{Aaroqrre (yclr). O6napynierro, uro
(r/{BrIIIl rr,lur.Ili uera;rJroB I{ noAopoAa yr{aBrir]raroT lra ADIIH{errI{fi, IIpLI ItoTopr,Ix cl{opocT], rr()
ocracrc-fl nocrolurrorl, a y]]eJrr.rqlrBacrcfi c Bbrcoroii I arruocQepo Co,rrrqa.

ABSORPTION ].INE SHIFTS CONNECTDD WITH TIIII ([,IOI]STACIIE) PHITNO-
[41]NON, by -l . 1V. I(oual.- Thc absorplion line shilts, acconrpanying <rnousl,achcsr,
have bccn sludied. lb is {ound t,hal, t,he shifLs of rnol,allic and hydrogen liircs indicat,e rno-
tions with velociLies which incrcase with height in the solar aLmospliere.

flnnenr,re (ycoB), rran 66uro orNrerrerro B [7,21, orreHb qacro coilpoBo]nAa-
cTcrr cABr{r ar\ir,r 0p ayrr r ocpep onntx Jrr,r}rr,rli B cr{Hroro cT oll QHy.

B 1959 r. Ha 6arueHHoxr corr.rearrro]r rcJlecxone 6r,rno uo;ryueHo 6oirr,ruoe
ItoJrr,{qecTBo clrertrporpaN{Nr (ycots), crr.Err,lx c 3r[eJre. cuertrporpa$ c cnrcne
[3 ] uoasorner oArroBper\{er:rrro rroJryararr, cilenrp (ycoB) B nrrrepBaJrc AJr}II{
so.nu l,l, 3200-6700 A. ",(llcuepcru crenrlror.pa{a Nrerrrrercrr ir 1.1 Al un
r] rtpacHoi{ rracrrr Ao 0,5 Alatu t cr,rHei,r aracrr,r cuer{rpa.

I]r,uro o6parqerro Brrr{Nra}r}Ic Ha ro,.rro rreru6br y oltrrrrlx rnur,rir Bbrpamerrbr
pe3qe, qelr y /Ipyrrtx, lr 6ruo BlICr{aBaHo rrpe/uroJro1rrerrue, (JTo DTo cBfr3ago
c r'.ny6r.rnoit o6paaonaulrn nr,rnuit [2].

.{.ta rnccne4oRarrrrf cnsBr{ BCJrr{rrrlr{ri cl(Br,rra c lrySr.rrroi{ o6paoooarrirR nlr-
tutli 6r,irlr Br,rSpaubr crrerrrporparlnir,I (ycoB) 29.VIl 1959 r'., rroJryrreHHr,rc
c )rrreJrc rrpr,r oarer{L xopomr{x r,r3o6pa}rrcr{lrnx (Sur:. 1). Cuertrpr,r (ycoBD B Jrr{-
Irllrrx BoAopoAa 6r,ur[ rlooJrefioBirrrril B l2l.' Bce a6cop6quour{r,re irr,rHr{r,I fronaarrtBaror c/Iu}rr n crrHroro cropoHy; y ne-
r(oroplilx ;rltr-rr.ri,i, r(an, r{anpr4N{ep, y Jrr,rFrr,Iii rrarpr{rr D1 rt Dr, Iraprr/(y c lrlrI,16oM
JIITIII{I,I I.Ia6.rrrollacrcrr He6oirbrrror:l a6cop6qnoHrrbrli BrJ6poc B cr{}rrorc cropoHy.
lTh.rpr,rrra uB1116orr rlrrrr,rii [epilenArlnyJrrrprro Ar{clepcur.r rra [Jracrrrr{ne oxoJro
0,4 uu, rITo cocratsJrrrcr oltoJro 10".

f{nt rlrRcuerrrrfl xapar(repa c/{uI,Iron 5r,r;rtr c4e;rarrr,r $orouerplr.rectrr{e
Ila3peSr-r HecI{oJrbr{I{x ;rlrnlrii paSrioi{ IlrrTelrc!r}lrrocTr,r r,} (HeBoStfyrqerrlrox{)
[lecre I,I ts lrecre rtern6a. flolyuetrrrr;re rio]rrypril .rrntir,rii flonaar,rBaror, Lrro

JII{Hrrr,r Il rrecre lrtsrlr6a pacu}IpeHr,r rd crle[treHr,r B I{eJIox{ B clrr.rroro cropoHy
(r[ur. 2).

.I{"irn lrarroperuri,i c4uuroR 6r,r,rrr.r rrJ,r6paubr Jrrrrrr,rr{ Fe r,r Fe* c poyJral-rAotscnlr-
r{rr lrurcrrclrg}rocrtr\rrr or 2 4o 15 o y.ynslrte i(JIuH Rorru 2v[ 6550-3900 A. I4s-
lrepeHr{fr rrponoAi,rJrr.lcb npr,r IIolrorq]r nlr{rrpocrrorra MI4P-12. ITnrr }rr{npocrroIIa
I{aBO/(I,IJIaCr; llOOqelle/{IIO IIa qCHTll "lrnlrr,lrr B (IICBOBXryrqerrrrO}{) }IeCTe I{ IIa
qelrTp J|.r,IIIIII,I Il rreoTe CABI{ra. ,[nn pl71a "rn{Hlri,l I]eJllIrtulirrr ci'(Br{roB, IroJT5rqgg-
rrble rryTenr uaNepeunit }ra MI4P-12, cpaDrrrrBaJrr,rcb co ci\Br,rrar{rr, rroryqgll-
rrbr[rrr [p1r r[oroMerpr,t.recnr{x paBpo3ax ;rrrsuir tra I]crrlcrllr,rpyroue}r
16 Ual. ltlLtrrctioii o6(:eptsarofurr .r. XXVIII 241
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(Itr,rr'. 1, CAwrrrr rrrrrrl,i norrorrlenrrfl B crrefirpe <ycol> 29. VII 1959 r.

narxpo+oro[rerpe M@-4. FaBnu.rne B B eflI,rarr.rHe cABrrra, oIIpeAeJreHHoro arl{r,ru
AByMfl cloco6arru, BLrpatierrrroe B cltopocrr,r, Aoorr{raer 200-300 ul cen,ro-
ptrAlta cryqartHr,rx cABllron, cBflBalIHLIx c typ6y,reurHocrrrro n cnexrporpa([e.

.("ira ycrauonJrerM.rr BaRr{crrr{ocrrr Nre}HAy ueJu,t.runoll c/IBI,Ira lr ury6unor)i
o6paaonaHn.rr Jrr.rHrrii IryEiHo Brrar6, Ira HaHoii r.rrybuue o6paeyrcrcr orAeJrr,Hrrre

{payuror}epoBLr JrI4Hrru. B naurcii pa6ore i\,r6r rroJrlaoBarrr,rcL cpe4uefr
otrrr,rqecltori r;ry6nuoft o6paaouarurtl JII,IHI,II{ [4]. Ecnr.r arr]lr{BaJrer{rr{yro run-
pEHy JrrrHrrr{ Banr,rcaTL B Br4Ae

rdi,

To cpeAHflfl olr[rrecxaa uy6uua o6paaoaauufl JruHutL I Haxo4urcfl r.rB coo]
IIOIUEHI{,fI

Cpe,quax rry6nua, ua Horopoir o6paayercn ilrtrurfl, cr,rJrbHo BaBr{cr,rr or rroreH-
qtraJroB noa6ynr4eulr.E r{ uoHrraaqur. B [4] upouaneAeHLl BbrqrrcJleHrrfl cpeguefi
ray6unr,r o6paaonanur. ,rruuuh /{Jrfl rrecxoJlbltl,rx Anr,rrr BoJrH r{ HecnoJlbnrrx
auaueuufi 1, n Xr,s, rAo Ir - rroreHr{rraJr rloHrraallu}r ocFroBHoro ypoBHrJ,

Xr," - trorer{qrraJr noa6yx4eulrrr Hr,r}riHero ypoBHfl . Peayrr,ratr srrql,rcreHllii
AaHr,r B wr4e rpaSlrxon, Horopr,rMrr I{r,I IroJrbBoBaJILrcE, AJIfl orlpeAeJIeulrs
c p e 4 n e ii onruqecxori rny6r.rnu o6pae ooannn .nnur,rii ({trr. 3). Sna.renlui
Xfi Xr," rr {r-fl,s 4na ar,r6paHnrrx .nr.rnufi 6pa.nucr, lra [5].

Peayurrarr,r uauepeuufi [peAcraBrreH];I Ha $l,rr. 4. Sarer,t 6nurll sesrbl
cpeAHI{e BHaqenr.rrr cxopocrrr ua 4anuofi outlr.recxofi r.rry6lrne rr upotsc[eHa
Hpr4Bafl r{BMerreur{r cxopocrlr c rny6ulroii ($ur. 5).
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cnuolrnas JrnHrrE - seBoaruyqs,HrJft fioHryp, IrrrprrxoBaE * HoHTyp B ruecre ,n3'r6a

Mrr nra4uu, qro cnopocrb rra paglrr,rx rny6uuax He ocraerc.E trocroflEttofi
II ugl[ lepexoAe or T:0,70 4O r:0,15 yBeJrr.rqu.Baercrr troqru n 3 pasa.

flonyveuur,re Hax{r4 Berr{suuEr cxopocrefi oruocrrrcfl H Haprr,I}ruoh onua-
r{ocrrr. <Vcrr> Ha6nro4anlrcb Ha paccro.fiHlru p : 0,85. Ecrn^na6nroAaeMbro
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OJIbItrE.

^ tr{urepecHo BaMeHrrrr, olrnsecxyro roJrtrIy t reoruerplrsecxofi rorrquuofi ft.
Sarucuuocrr, Melr{Ay i n h gana u i41. vlB 6rar. 6 onu, #4ron, uro nr,r6pauune
HaMr{ JrtrHtrr{ o6paayrcrcr Ra rny6unax or 230 go 370 nu.

Jllrnnlt trorJroqer{r{rr BoAopoAa r.r HaJrr,qr{fl Ca+ uonaamBaror rax}r(e raeru6
B clruloro cropoEy. fl4pa arux nunrafi o6paayrorcx Br,rcoxo B xpoMoc$epe,
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a$(renrr,rnnr,re Br,rcorr,r r,rx oupeAeJrenbr s [6], fiocrorry r,rrrrepccHo cpaBr{Irrb trB-
NIelIeIrI'Ie cltopocTI{ c nrrcotorl, noJryqeH}Ioe no JIfi}rIrflM MeraJrJroB r{ rIo BoAo-.
POAIII,I}I JIII}II{fltrI. tr4A {r,rr. 7III4UO, qTO JIIIIII{I.I BOAOPOAA TAH111E YI{A3I,IBAIOT }IA
llocr criopocrr.r c Br,rcoTofi.

'llarinu o6paaolr, cABr,rrrr rr,rr.rr.rii [orJrorqeHr{.s, coflpoBo}r{Aarorque flBJreHrre(yCoB), yI{aBbIBaIor Ha ABIT}I{cHI,Ifl, rIpI,I Itoropr{x cRopocrll l:Ie ogTalorcfl rlo-
croflrrrlblNrlr, a yBeJrtrrrrl,rBarorcfl c nr,rcoror,i n arrtocrpepe co;nuqa. Br,Incuerrlre
xallanrepa 3Tr{x llBr{}rrenufi rpe5yer AaJrbrrei,rrrrero l,r3yqeHr4fl.

oco6r,rl1 r,rlrrepcc flpeAcranJrrrror cBflBa]rrrbre c (ycar{r,rD cl(Br4r.r{ ngl:flutB It p a c rI y rc cropoHy-,, rtoropl{e BoTpellalorcrl BI.IaaII{Te,rrbIro peflte, seM
c/(Btrrr{ B cr,lHroro croporry. I4ayuenlre cBftsv Me}r{/{y cABr.rraMr{ ,lrulrit B cr{Hroro
II HpitcHylo cropoHy, tr3MeHelrlre cxopocrr{ c r"iry6unoir B BaBr{cr,rr{ocrr{ or no-
JroEreHrrfl r{a Ar{cHe co;nrrqa 6y4er n;te70,rerorr 4anr,uei.irueii pa60rr,r.

B eaxrroqenue npr,rlromy 6raro4apuoc* A. B. cerepuorry ,o py*oBoAcrBo
I,I ulrr{i\raHue rt ganHofi pa6ore.

19 4ena6prr {!6{ r.

A. E. Cenepnnfi. I4ro. HpunrcxofiacrpoSr.ra. o6c., 17. l2g. 1957.A:^P; C 0a e p ru ii, A. H. H o B a rr s. -llas. .ttpnn*roft acrporfraa. o6c., 26, 8,
1961.
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I ToM XXVIII, 1962 r.

PASMEP},I II [BL{}rmHI{E AJIEMEHTOB TOIIHOI{ CTPyHT}?bI
XPOMOCOEPI,I B JIIIHI4III H" B AT(TIIBHOII OEJIACTtr

T.lI.I\a.m

trilccnegyrorcx pa3MepBr 14 ABr{rr(eHr{e BJreMeEroB ronrtoir crpyltrypbr xpouoc([epn (no-
.uoxoueq) B.rrlrEtru Hc.B flnrEBEoii o6.nactu. Vcrauosleno, qro cpeAErre pa3llephl BoJIoKo-
rrer{ Anfi o6nacreft, Ea6rroAaBltrtrxcs 23.VIII 1959 r. r 28.IV 1960 r., paam; 1.",6 X 4",
,(numeuue orAeJrbHlrx tsolrofioEerl trporrcxoAxr BAoJrr EarrpaBneHr.rii, tro KoropbrM olrrl oplr-
eHTIIpOBaHbI, T. e. BAOJIb cIIJIOBbIx JIIIHIIII MaTIIIITEOTO trOJIfl CO CpeAEeII 0HOpOCTLIO

-5 nn/cer, OrlreueRo, qro BoroREa, pactronoltteflElre Me]r{Ay AByM.s cr{Jlr,Hr,rt{rl rroJrrrMrr,
optreETrrpoBarrbr B Tolr }r{e EatrpaBJleElflr, qTo Ir rorrHaE crpynrypa, rr, [o-BLlAr{MoMy, He Jre-
)I{ar B Beprurrne apounofi crpynrypbr Marlrrrrlroro rroJr.fi, a }IafipaBJrerlbr BAoJrr, ToporrAaJlr,-
IIbIX MATHIITEbIX trOJIEfi .

THE DIMENSIONS AND MOTION OF ELEX{ENTS OF FINE CHRONIOSPHE.
RIC STRUCTURE IN Ila IN AN ACTM REGION, by T. T. Tsap.- The dimensions
and motion of elements of fine chromospheric structure (small filaments) in Hc in an acti-
ve region are studied. I0 is found that the meatr dimensions of the small filaments in re-
gions observed on AugusL 23, 1959 and April 28, 1960 are equal to'1",6 x 4".Thc motion
6f separate small filamenls is alongthe direclion oI lheir orient,ation, i. e. along linos of
force of the magnetic field wil,h a mean velociby of - 5 l<m/sec. It is not,ed that filaments
located between two strong ficlds are oriented in the same direction as l,he fine structure
and apparently do not Iie in Lhe top oI I Irc arc structure of the magnel.ic ficld but arc
directtid along'toroidal magnetic iields.

9neueurr,r roHnofi crpyxryplr xpoMoc{epbl (no.roxonqa) a cnere JrI{HIrIt
Ho n axruntrofi o6racrfl [ByrraJrr{cb B pa6ore [11. MarepuarroM ArIfl aroro uc-
cJreAoBaHtrfl rrocJrymr{Jlrr cHI{MHr{ conuqa, rIoJryqeHHEJe Jkao [pr{ IIor{oq,I{
uurepSepenurroHrro-noJr-EpuBarII{ourroro. +uflbrpa, rIeHTpLrpoBaHHoro Ha JrIr-

Errro Hc c rroJrocofi rrporrycl{aulrfl 7,5 A. B atoii pa6ore 6r,rno yctauoBJreHo,
rrro cpeAHflfl mtrpuHa BoJronoHeq paBHa 

- 2000 fii|l ilIru:r'a - 72 500 nn'
cpeAHfl.fl rrpoAoJrErtrTeJrblrocrr, trx xtI{3HrI oltoJro 34 il'uH,, flnrlxe-
Hr{e orAeJrr,rrrix BoJronoHeq rrpor{cxoAl{T xaoTr{qecHl{ co cpeAlIeii cltopocrE,Io
7 nul cen.

B 1959-1960 rr. Ha EaueHHoM corrrreqlrorr reJrecxore o6cepBaroplnr [21
B. E. CrenanosLrM 6rtno uouyqer{o Hecxo;nsxo cepr.rri clexrporeJrrrorpaMM
B JrtrHur{ IJo upu oqel'Ib xopomux tr3o6paEreHu.flx. B cBfl}v c 31'IrM 6ruro pe-
IueHo trpoBecTr{ IrccJre/IoBaEue, aEaJrorurrrHoe [1], Ha rroBoM 6onruou lrare-
puane. Cuexrporenr{orpaMr{br troilyrraJrIIcb trpn AI{arvierpe rluo6pax{eHr,Itr
eoruqa 170 uu tr rrlflpl4ue ntopofi qerrtr crlenrporeJrl{orpa{a, panuoft 0,20 A.
Creuna BeJIacb o6r,rsuo B yrpenl{tresacr,r B TeqeHtre oAlroro-AByx qacoB. Hau-
lresnluufi zHTepBaJr Me)fiAy rrocJreAyroqrr[rr crrerrrporeJlr{orpaMlrar{rr paBerr
10 lruu.

B uacrorrqeft pa6ore ucrroJrbBoBar{br crrer{TporeJrr{orpaMMr,I, [oryseHHbre
B cneAyroq,tre AHr{: 30.III 1959 r., 23.VIII 1959 r., 16.IY 1960 r., 27.IY
1960 r. n 28.IV 1960 r.
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Hax raarectuo, B I{eHrpaJrLr-rDrx Jryqax JrrrHIrI,I Ho n axrr.rnnoii o6racu{ BrrA-
Hbr orAeJIBHbIe rer{Hlre o6paaonaulrn (noloHonqa) , xoropr,re o6br.rno opr{egTl,r-
POBAHIil BAOJIE, OIIPEAEJIEHHI,IX HAIIPARJIEgITIi. CONOI{YIIHOCT}, TAHI,IX ONPEAEJIEH.
Ho opI4eHrlrpoBaI{HbIx BoJronoHeI{ o6paayer <xpouoc{epH}Ie noror{rr), r{oropble
B orAeJrr,HDIx cryrlagx illocrl,Iralor AJ]L{HLI 300 000 nn (cfi]rl|. 1), uro rroArBep-
lr{Aaer peayrrbrarbr t3-6 l.

.(;rn onpe4eJrerfr,rfl cpeAr{ero paBN{epa BoiroHoHer{ 6r,r,ra no4cur{raHa rra-
CTOTA IIX BCTPEIIAENIOCTI,T. A TAK ITAH PA3[IEP HA}I{AOrO OTAEJIrHOIO SJIEMEHTA

cDnr. 3. 3asficlntocrr qacrorbr Bcrpeqae-
lrocTr,r BoJronoHerl oT r'Ix pa3[lepoB B Ay-
roBr,rx ccr{yHAax AJIrI cIIenTporeJlr{orparr-

run 23.VIII 1959 r.
I - Iracnfc[e,roHre aIacToT BoJroHoHctI c pa3-
rrrqrrbnru pasNrepatrrr no ur.rpr,rHe; 2 - pacflpe-

IeJreHrre qacTor BoJlor{oHeq [o nnI,IHe

BaAaeTc.rl ero g.nr,rnofi lI mI4pLIHoiA, To cHaarala rIbI rrocTaBrrJrlr qeJrr,Io Bblflc-
HtITrr saBr4Cr{r\{OCTb l\,re?r{Ay 3Tr{altl paBt\reparrl{. Ha $nr. 2 npune4eua raltaf 3a-
BI{Cni\{OCrb r\{e}H/{y urlrpr.ruor,i r.r 4rrnuorl orAeJrr,Hr,rx BoJroHoHerl B aHTrrBr.rofr 06-
Jracrr{. flo oclr adc;,\ficc orJro}fieHa AJrr,Irra BoJroKor{eq B ceHyHAax Ayrr{, a [o
ocrr opAr{Har - r{x trrtlp[Ha B 3rr{x E{e eArr}rr{r{ax. Hax Br,lArrM r,r3 3roft $uryprr,
AJr.rr BoJronoHerl c AJrr{Hor,i ( 6", rro-Br,rAr{MoMy, ua6nro4aerca cra6as aas[-
cI{MocrB Me}r{Ay pocroM rrrr{pr4Hbl lr A,rrr{H6r BoJroKoHeq. ,("nn noroHoHeq c AJrr,r-
nofi 6onr,ure 6" ranofi BaBr{crrMocrr{ ua $ur. 2 ue Br,rAFro. 3ro roBopr.rr
o6 orpauraueHl4lr pocra aJrer'rerrroB B HarrpaBJreHrrr{, frepler{Arrr(yrrflpuoM r{x
opueHrarll{I4' B rIepfioA $oplrlrpouarurr aireMeHTos. 3Tu orpar.ruqeHun nau6o-
Jree cr4JrbHo Bblpalr{eHbr, norAa AJrr{r{a BoJroHoHerl 4ocrlrraer 6".

Tax xan He cyqecrByer oAlloBHasuofi BaBrrcr{r\rocrr,r rrerriAy 4rlrnofi rt utt{-
punori BoJTonoHeq, ro 6r,rno perueuo rrocrpor{Tr, qacrorr{yro BaBl{crtlrocrr, or-
AeJrbrro Arrfl AJrr,rHbr r{ u}rplrr.rbr BoJror{oHeq. }tpunaa I {l.rr. 3 4aer pacnpeAe-
JreHLIe qacToT aJIeil{elrToB c paBJITIqHLIIIII paBMepa[,IlI ro IxupuHe, a npranaa 2
npeAcraBJr.fler p^acrlpeAeJleHl,re qacror B saBr4cr,Il,rocrr,I or AJrr{rrr,I AJrrr cIIeHTpo-
reJrr{orpar\{Mbl 23.VIII 1959 r. Taxne E{e qacrorHr{e pacflpeAerreHr{fl Aaror
KpI{Bbre 3 v 4 $w. 4 4ra cuexrporeJrlrorpau,rrsr 28.IV 1g60 r. cpanneuue xplr-
srtx -Z c 3 w 2 c 4 noxaarlnaer, arro onn u o6rqex,r AoBoJrbHo rroxox{rr oAHa rra
Apyryp. 3:ro yrtaar,rnaer Ha ro, qro rrpoqecc o6paaonanr.rfl aJreMeHroB B pac-
cl\{orpeHHbIx oSracrsx nprm{epHo oAr,rHar{oB. Itax rlrAno lra (bur. 3 v 4, iav.-
6orr,uras sacrora Bcrpeqael,rocrr{ BoJror{o}req nprrxoAr{Tcrr rra nrr,rpr.ruy 1",6
v gnuluy 4".

Cpe4uue ur,rpr{Hrrr r{ Arrrrubr BoJronorireq no olpeleJreHr,rfl}r [1,3-5] 6rrru
coorBercrBeHHo paBHhr 2" u lB-27", rtax nll;trnr,r r4B cpaBr-reHr4.rr c Halrr{Mrr
peSyJrbraraMr{, cpeArrfiff AJrr{Ha xporroccpepnHx BoJrono}req y Hac BHarrrr-
TeJrbHo r{erlbrlre, B To BpeM.rr HaH cpeAHrrfl mrrpr4Ha lrx 6rnarta H orrpeAeJTe[rrrfl[r
[1, 3-5]. Boauorxno, arro aro cBrraaHo r{aH c rreprloAox{ paarrrrnn aHrnsHor,:i
o6nacru ran rr c reM, qro rorrrrarr crpyr{rypa B lla3Hr,rx axrr{BHr,rx o6nac-
TflX l\{O}r{er 6r,rrr, Tal{}r{e HecHoJIbI{O paa.nrzunoft. o4uano AJrfi Bbrflcr{e-
HILS STOIO BOIIpOCa HyE{HLI AOIIOJIIITITeJIbHDIe IICCJIeI{OBaHIrfl.
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:CpaBHeHue crrer(TporeJrr,rorpalnr, cfffrrblX c ],rr{repBaJlorr B 10 J,t,LLrt ,i rror\a-
Bairo, rrro rrar{6oJree MeJrItrre BoJrorroHqa c 4nr,rrroi,i { lt', o6r,r.rno rreJrr,Bfi
oTo?r{AecTBr,lTb, T. c. oHr,r cyx{ecTByroT }rerrr,IIIe L0 .mttrt. I{pynrrr,rc Bo.rror{oHrIa
\,r()r'yr cox]larrflrr,crr B rerrerrr,rc 1 .raca r,r 6orr,ute. IIo-nlr4r,rlrolry, cyrqecrByer
Baulrcrlxrocrr ricxiily nerl,t.tultoit DJIexlcIITa r,r ero.BperlerIeNI ]IU{BIIrI, T. e. qeM

6o;rrruc paBNrepr,r o.rreuc{rroR, Texr or{rr /Io.rrr,r[e ]nr,rByr.
Mucllr'rlru aBTopaxrr,r t3-51 lblcrtii3LrBaJra.cb r\rlJCJrb, rrro opr,rerrrar{r{fl Bo-

JIoI{orreu orrpelcirflorcrr ;leiicrunerr clrJl r{alrrr.rrrroro uo.un. B [6] 6r,r.ro npo-
Relr,crro nllflxroe corrocrar].rrcr{ue D.rroNrerrrou tonrtoli crpyr{Typri xpoNro-
cc!epr,r tl .rlurl{rrr FI* c rtaprarrr{ rrpo/(oJlr,rrr,rx Nr&rnr.Irrrur,r no.nei,i. B peay.rtr,'rare
6r,utri ycratIoBJreTio, rrro lloJroltolrua opr.rerlTrrpoBarrr,r uAoJlrr crrJrour,r,\;tuttr,tir

/8 20 22
td

(Dur. 4,. 3 anr.r clrrtocrr, qacrotbr BcTper{aelrocrlr
BOJTOROHoq OT I{X pasr{epoll B Cer(yrr[ax AyI]]I

AJIff cncl{rporeJr,4orpaMMhl 28.IV 1960 r.
J - pacnpeAeireHrle qacror BoJIoHoHeU o pa3rllqHbt-
11rr pa3r\Iepail{Lr ro ullprr}re; 4 - pacfipeAeireHlle qa-

croT BoJroHoHerl o paSJrrqHbrMr.r paBMepaMrr IIo /urr,lHe

r\rarur,rrHoro rroJrfl ],I xpomocdlepuble rroro]rr4, o6paaonauHbre BoJror{oHuaMrr,
cB.fl3r{Baror o6nacru c paarr.ruuori rroJrrrpHocrbro. B [6, 7 j ranme orMerraJrocrr, IIro.
6o.rrurue BoJroHHa, Jrex{arilr4e rra rpaHrrrle paBAeJra 4nyx 6nuaxrlx r{arHr.rrubrx
rtrer'rrpoB paBJIIrrruoii rroJr.spr,rocrr{, Jre}nar B Bepmr{r're apoqnoii crpynrypbr
t{arurrruoro nona. O4uaxo, KaK BuAIro Ha Harrlux cueHTporeJrrlorpaMr,rax,
BoJroKHa, pacrloJrolrielrHrrle r{e}r{Ay AByr,rfl 6llraaxratvrl4 r{arur{THrrrrr4 rIeHTpaMl,t,
oprreHTr{poBa}rr,I B To1\,r H{e HarrpaBJrer{trr.r, qro r,r ror{Haf crpynrypa, IIo-slr-
I{I41\[OMy, 3TO yHaBbIBaeT Ha TOl qTO yIIOr{trHyTr;re BOJTOItHa He JIe}KaT B BeplrrI{}re
apoqHoft crpyltrypbr, a opr.reHrr{poBaHr,r BAoJrb ropor.rAaJrbHoro no,ns [B].

Vqr4rr,ruafl peByJrbrarbr, rroJI]HeHlrr,re B [6 ], uecrMa Ba)r{Ho orrpeAeJIr.rrE
HarrpaBJreHr{e ABrTffie}rr,rfr rr Beilnquuy cnopocrr{ orAeJrr,Hbrx nonoxoueq. fd;rx
aroro [poBo4r{Jlacb BaplrcoBl(a HaH BoJro]rouerl TaH r,r rrflTeH upu l0-Hpaurom
yBeJlr'{areHlrr{ clexTporeJlrrorpanlxl Hro6rr rroBtrcrlTb rorlHocrr,, oAuH I4 Tor ?fie
cHIr\{oH BaplrcoBbrBaJrcfl HecnoJrrrr(o paa, Ioc.ue ycpeAr{e}rr{fl rar{ne pr4cyHnr{,
roryseunrle AJrrr cleHrporeJrr.rorpaMil{, cH.ETbrx c lr}rrepBaJT ort n L0 uuu,.,
coBNrlelqaJrl{cb Har,ulyrlmrlM o6paBotf, [pl{rrenI ocHoBHr,rMu opIIeHT].IpaNIv 6wnu
coJruequlle rrrrrr.ra. tr4a corrocraBJreHrr.rr Bap[coBon, cAerraHHbIx AJrf crrexTpo-
reJII{OrpaMi\[, cHtrTr,Ix B pa3]Ir,re N{oMerITbI Bpe}reHr{, BrrAHo, qTo ABI{EteIlIre
BOJIOItOHeTI IIpOI{CXOAI,TT BAOJIT, HarrpaBJreIrI'Ifl ][X Oprre]ITaI{r{I4, a CJreAOBareJrr,-
Ho, - B HarrpaBJIeurulr clrilonrrx .nnHnfi IIaIHI{TrIoro uoln, 3ro ABrrr}r{eui{e
n{o)r{eT lrpoflcxoAr{Tb HaK B oAHoM, TaH lr B Irp0TI,IBorroJroEtIIo}I HaIIpaBJIeHIIT{
BAoJrb trwrytfr" cutt.

i4auepeuue uepel{erqeHrafi nononorleq rroBBoJrrrJro BbrrrrrcJrrrrr, cnopocrr{ r,rx ABrr-
lxeHlr.fi, Ha Srrr. 5 npr.rne4erro pacrrpeAeJrenr{e cHopocrer,l oT 4enurbrx BoJronoHeU
(cunoruuaa xpr,rnan). flo ocu a6cqlrcc orJrox{eur,r BeJruarr{rrbr cnopocrr,.r BoJrolto-
r{e{, a ilo ocu opAr{}rar - I,rx qr{cJro 1/. ["nn Br,rrrcHenr{tr xapanrepa aroro
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pactrpeAeJreufis 6blna gpo-lgAeua ero antrpoftcr{Marlrrff rrpu rroMoqrr pacrpeAe-
fieHnfl flnpcona (rxu 3) [91

dN : IV67sP s-to flr. (r)

Haranyuuee corJracr{e Ha6rroAaeuofi xprnofr c Brrsr.rcregnoii ro {opuyre (1)
(xpyxHn ua {lu. 5) uoryuaetcfl rrptr P : 3,05 tr T : 0,81. tr{cnorlr,aora,

0240070/2,
U, lra/ce,t

@ltr, 5. Pacrpe,qererure Bonoftouer{rro
cHopocTfiM

Cn.nomuag fipHBaH - Ha6,[roraeuoe pao[pe-
AeJrerlr{e; ftpyEtr{rl - Br,rqrrcneHHoe pac[pe-

EeIreHr{e

STIr BeJIHqnHLT' BblqIrcJrI{M cpeAEIoIo cftopocrb E cpeAl{Iorc HBaApaTmHyIo
cxopocrr, BoJror(onerl. Jlerxo BEAerb, qro

i rr*, e-ro d.u

"._0 
ttu:-:+(p*1)=Snufcen,

f 'o'-''uo' 
T' ' -/ --'---t--'

-'

(2)

i,: J uP+z e-t} du
0 :#g+4e*\:37nnzfcen,. (3)6

! aP e-^tu 41t
0

Taruu o6paaou, cpeAHfl.E cl{opocrr, BoJrononerl paBr.ra 5 rc,ttlcerc rr cpeAu,trfl xBaA-
paruqua.s cnopocrr, 6nuana tt 6 nul cen.

I'IcuonraosaB rIBBecruoe coorr{orneHrre Me}r{Ay uarnlrrnoft r nnuerllsecxofi
aHeprl[flME, Mo]nHo or{eHrrrr, Berr.rquHy MarHr{Tl{oro uour, ueo6xoAuMoro AJrfl
oplreHTar{u[ T aH or o ABr4]r{eur.rfi BAoJrrr n oJr.fl :

E' -'- 4Bn/ 2' $)

Ectut upuu.ETb p :7,'7,10-tz elct{B, To Hatrp.fi}fieHl{ocrr, Marnr{Tl{oro troJrrl,
ueo6xo4nruatr \Jlfl. opr4eHrarltru ABr.rlr{eur.{fi BoJronouer{ BAoJrb troJrrr, AoJrrfirra
6rrrr, 6o;rr,ue 2,3 ec.

B aartnro.reur{e rrpr4Homy ruy6oHyro 6.uaro4apnocrr B. E. Creuanony aa
qerrl{bre yr{a B aurr.E rrprl Br{rroJru enlrr,r p a6orr,r.

,[erta6pr, t96t r.
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AI{AAIlt{]{rl HAYIT CCCP
trI 3 B E C T lI fl H p I;r M C I( O 12, A C T p O q I,I 3 lM C r{ O ff

Tou XXVIII; 1962 r.

HO3@Or4Ur{EHT IIOrnOruEHIrfl ATOMOB B CBETE
co BSAI4MIIO-OPTO|OHA,TbIrOfi rroJrfl PI43AU rIErZ

c yrIEToM,.\IIOMAJIbTIOI4 [I,rClEpC[ItI
IIPII HAJIMI{.MU MATI{I4T}IOIO IO,Tfl

B. E.Cmena,ttoa

.(ae. cx abtpax{erue 4,na a{rpexrunnoro xoar}rpr,rqr.rerrra rrorJrorqerrr{fl B cBere co B3ar.rM-
rlo-oprororlaJrr,r'roii no.nrplraaqrreri, c y.reroM anolia.nr,uor,i Ar.rclepcr{r{. floHaarrlaercr, uro
ar!{ext anoua;rrnoft AI,Ic[epcrltr fiprrtsoAr,rr fi yi\rer]rrrne]rrrro paaflfiqrra ]rerr{Ay aoy*r"or$4it-qrlell?aMl'r florJroqeul{fi, rroryrreHHbrMI,I AJrfi cocroflHllii co laar.rMfio-oprororraJr],goft no.nirliu-
aaqlreft. Orlerflrlaetcn I]Jrr.rflHlle anolra.nrnoli Arrctrepcl,ru rra BeJrltqufly crrruaJroB rrprr Batrrrcflx
noflcpeq[ux ]l trpoAoJtbHI;Ix no.rcfr AJIfl orrr4trccl(n roHxoir Jrril.illlr. floxaattsaercrr, ljro IIprr
Qorocrcxrpnuecxoi;i pcrttcrpaurrJl MarHrrtrrurx no.ncir JrcrroJu,3ooaHlre yar{l4x qe.neii Soio-Merpa MarlII'IT9lP^aQa n6nrair qelrrpa JrLIHr.rr,r r,roxrer lprrBecrr,r R Buaclrrerr,rrol-r olur6nd nprr
nonR-x H= lB00 ar lt yrJra.\ Hax,rotra \=20-+40", flpu y..0 rr y- g0"lnr rce'roIlrtropraJlaFltrnpll lI<700ac1,1n0:<y(C0'orun6xa,Bbr3aalrtaflHeyqerorraloMaJlb-
IIOI Ar,rcfiepcr{trr, cToJrr, MaJra, qTo rre lrilreeT IpaHTr4rrecRoro 3llaqeHr,rfl.

THE ATOMIC ABSORPTION COEFFICIENT OF I-IGHT WIT}I I\{UTUAI-LY
PERPENDICULAR POLARIZATION, TAKING INTO ACCOUNT AI\OMALOUS
DISPERSIoN IN TFIE PRESENCtr oF A iVIAGNETIC l'IELD, by v. E. stepanou.-
An exprcssion.[s givcn for-Lhc effecLivc absorpl ion cocificienL of lighL wilh mrrtu'at[y-pcr-
pcndic,ular polarizaLlon tal<[ng inLo account arroma.[ous dispersionf IL is shown thit't he
anomal"ous dispersio.n cffect leacls [o a decrease in t]re differe-nce bcl,ween the two a[sorpti-
on cocfficienls oLLained for sta[es wit]r rnuLually-perpendicular polarization. The inflden-
cc js cstinrabcd oI anomalous tJispcrsion on Lho magniLudes of [h'c siEnals in rccort.linEs of
Lransverse an11. longibutl inal lieltls.for an opLicatly lhin linc. IL islhown Ihat, in pfot,o-
electric rccordlngs of magnetic Iiolds, Lhc uLilizat,iorr oI narrow s.lits of Lhc masneLdsranh
phoLornclor ncar [he center oI Lhe ]irrc can lead to consitlcrablc errors at fields"wit h"g'=
= 1800- gauss anrl inclinaLion, angles 1 = 20-40". Ai .r 

=< 
0 ancl t : 90. for the wiroleinterval of 11 and for 11 ( 700_.gauss et q < T <_90', llre' error due to the 

".ginrtlo;-oianomalous dispersion is so smalll thab it does not-havc any pracl,ical significiice.

Bne;qeuue

B pa6orax [1-41, rrocBflulerrHr,rx o6paBoBanr4ro Jr].r]rrrri norJrorqegrirr
B IIaTHI{TIf on{ rroJre, 6r,rno npunaTo, qTo xoa{Sr,rr1re}rTl;r upeJroNrneHr,IrI He I4Bt{e-
HFITOTCfT Br-iyTpr,r rroAr{orr[o]re[T pacu{eflfle]r]rfl (no : nt - kz : 1). 'Iaxlrrvr
o6paaorr, B arrrx pa6orax He rrpr,rHuN{aJrcfl Bo nrrioonarrue^a${exr auouanruor,t
Arl0llepcllu lr rroaTot{y, ecrecrBerr}ro, xoa$surpreHrr,r fro {opue saBr{ctrMocrr,r
or AI, II w y coBrraAaJlrr c xoat!{r,rqlreHrai\rr,r rrtsJryr{eHr{fl, Barrr{cau}rBrM!r Arrn
cocrotrHi,Ii'I co BBarrN{Ho-oproI.orraJrruor,l uonspr,rBaqr.lefi. B ne4anuee BpeNrE

A. H. Pa.rnoscnnNr [5J, ncnonr,BoBaBrrrrrM uero4, paaBrrrbrri B [1], 6orro
rloJtyqgso 6o;rree lo.rnoe BbIpall{eHr,re AJra noHaBareJrer,i nououlelruft rt r.orrrr-
PI.,l3A{III{ C YI{ETONI I43I\{EHCIII,Ifl Kg, r'I,b 112 BHYTPI,I JII,IHIII,1 rIOIJIOIIIEHI{r. OXASA-

ODT]EPBATOPI,III



JIOCb, q1'g B I{OTTIJIeI{CHOI{ BrrAe IrOI{aSaTCJIL lOIJIOrqeHIrfl l\romeT 6r,rrr, AatUCau
B IJI,IAE

| - x2; ,. x;u

- rr-+ i *=- I I l(Aii, -i Lnr) - i (rt, lxr)l -
4

-Vt(2Lno- L,rt1- Lnz) - L(2xo-xr-xz)lsirr2 1--l-

+[+ (2Lno - Ln'', - Lnr)-i (2r'o - xr- xr)l'sila1 -l-

-l- t- (An1 - Arr) I i (x, - r,,r11' cos'yf'/'
Lr cocTorrHr're rroJrflpr{3ar{r,il,r olpeAeJrfleTcfl Br,rpa}r{eHr,reLl

I
7 l(ZLno - Lu - Lnr) - i (2xs - x1 - x2)l sinz 1

[- (An, - nnz) -]- I (xr - xz)l cos'f

1,

7 lQLno-L,n1- L,n2) -i(2x,s-x1-x2)12 sinal f [- (An1- Az2) t i(tt1-tt2)]2cos21

[- (Ar, - Ln2) * , (xr - x2)] cos 1

rAe xuAelicbl l, fu oruocatcfl rt BHaKaN,rrlJrroc, r\,rl,rHyc, crorrrqrlM rlepe/I I{opr{rrMl{;
Lno,t,z: no,t,, - 7; il,g1 t't11 k2 Lt xo, xt, x, - xoe{$uql{euTbl npeJIoM
Jrellr{rl I{ [oxaBareJrr4 norJrorqelurfl AJI-rr rloAr{o[ruoHerrr pacrqeilJreHlrfl (nn n xu
coorBercrByror riepexoAy Lm : 0). Eu;ro rar{Ere rronaaaHo, rrro troJrflpr{Baur.ru
c I{HAeItcaN{u k, i n (2) ne rrBJrflrorcrr BBar{rrHo-oproror{aJrbHbrrrr.r. C Apyrou
cropoHr,r, ecJri,r rperre6peur a{$eHrou anoua,lrrnofi Ar,rcnepcutr, To Bbrpaxre-
:uun (2) 6yayr upeAcraBJr.arr; tstsar.{Mrro-oproroHaJrb}ryro rrorrrrppraarl}rrc.

Vqer anortarrsnoii i{r,Icrrepcr{r{ npaxrr{qecxu rre cna861rtaercrr ua $opue
o6rqero HoHrypa JTI,IHI{I{ rrorJrorqerr[s [5] u, cJreAoRareJrbrro, Ha DnBrrBalrerrrHLrx
rxrrpl{rrax, oArralto [pr4BoAnT I{ rrepepacllpeAeJler.Ilrlo B ocTaTorIiI],Ix 1,1}rTeHcLIB-

HOCT.fIX NIelItlIy AByN{rI pasJIlIqHr,rX[I COCTOrrHr,rtrr{U uOJIrrprlSauur{ c rrlr/{er(caMr{
fu, i, vro rrolr{er or(aBarL BJr-r{nrr}Ie Ha rrHTep[perar{r,rrc {oroa.rreHtprrqeclrl4x
sau[cett cl,IrrraJroB or npo,r{oJrluoii lr rrolepeuurrx cJIararcrqllx Nrarr.rrtrHot o
rroJrrr nprr r{crroJrbBoBaHr{lr xrcroAa, paaBl{rot'o u [6]. Hax 6lrro lor{aaaHo
s [3], }rp&]lirglrlrrc rlepeHoca uaJryqeHr4fl B cBere co Bgar.ruuo-oproronarr,uoii
rroJlrrplrBarlrrcii o6na4aer p.EAor{ [per.mryrqecrB l(Jrrr oArropoArroro rroJr.rr. rro
cpaBlreHrrlo c ypaBrrer.rr{ex{ rreperroca B rrapanrerpax CroHca [7].8 uacrofl-
rqeft crarr,e NrrJ rroJryrrlrr{ rroo(trlr,rqr,rcurr,r rrotJror{eur{rr /{JrE cocro.aultii co
BBar{M}ro-oprolorrarrnoli rroJrapr,rBarlr{ei:i c yuerou auoualsnofi AI{cnepcutr
l{ [olta]ilerl BJrr,rflrrl.re aroro arpcpenra Ha I{rrrerrcr.rtsrrocrb cr.rrHaJroB
or rrorepearrrLrx n upo4orruoft cocraBJrrrrctr{r,rx N{ar.Hr.rrnoto rroJrrr trplr Irx
aarrrrcu [I]Lr Jrox{oun uarHlrrorpa(ra [6, 8, 9].

$ 1. Hoa(rtln.rru.rerrrbr rrorJrorlerrr'rrr
B coorourrr,rflx co BBar,rnilro-oprororraJrr)rroii uotapuaaquert

!,na onpe4eJrerrr.rfl llbrpa[terrufl l(Jrrr rror(aaarcJrfl nolJlolu,crrl,rrr [poI,I3BeAenr
n (1) paeneJrerrrle ltoMlJrerior{rrrx Br,rpa}r{efluir r.ra lrrrrr]\ryro uAeiicrBureJrbuyro
tIacrI,I. I4rre.n n BI,r/{y, qro lrrrr{[rafl I]eJlrrq]rrla tipanorl qacrrr ypannenua (1)
orrpeAeJlrrer IroltaBareJrl; [olJrorr{eHr{g u ar?o tt : 7, a x < 1, lo.ryulrnr

(1)

+(a),,

+
(2)

r.i,t; : tlO,- v"z) -t- t,L hrr*U)
r{ AJrfl no"rrflp}I3arII4r,r

(a),.:
/ I --\ / | --\

, [''+ tlzY, +" ) +.' [''*rtv e-u 
)

,
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(3)

(4\



Bnegeu o6oaua.reurs:

Sr: + (2xo - xr - xz) sinz 1, N, : + (2Lns - Lr, - Arur) sinzl;

^S 
: (xr - xr) cos 1, 1g : (An1 - Anr) cos y;

p:{A +i,,u2: s? +s'-N?.- N,, i:2(//1sr-A/^t).

Ars ganruefiuero ylponleHr,rfl Br,rHrraAoK o6oeuasulr

Sr+hltprr":ar,2, ffr-l- hrrr-":br,, (g)

(1 1)

(12)

(5)

(6)

(7)

n
c:J+iN,

li: [c-Oe * i(ar* ibr)6ol or;

le : [c6e * i (u, *ibr) gol ar,

r4e 60, gu - eAuuuqEbre oprorouaJrbrrbre BenTopbrl & o11 cs - HopMrlpyrc-
Iqrle MEOIt(I{Tenr4:

(e)

IAE IIIIAEKCbI 7,2 OI:r'OCATCfl COOTBETCTBEHHO H SHAHAN{ IIJIIOC I{ MI{HYC, CTOfl-
qrrM [epeA HopHflMrl B JreBErx qacr.Ex BErpa]r{eHrr.fr (B). ts oTlrx o6oauaseHuflx
trepenrrrreN( Bbrpalr{eHr.re (4)

(t), r: i5+1u (10)

rpe4cranuu pagnrrqnr,re tronflprrgarlr{n (i, k) B eAr{Hr.rqHbrx Bexropax B noMtr-
neKcHo-Bexropnoft $opue:

Itax uasectgo, ecJrtrr rre yqr{TBrBarr arroMarrruyro Ar.rctrepcrirro Ur 2l, to troxa-
BaTeJIr{ nornoqeHrrf r4MeroT BIIA

dr':cc{aifbi,

-ro-dz-:cc+aa+b;.

L

7 {2xo - %r - x2) sinz 1 ;[

(13)

(14)

(15)

I{ trJIIoC, MI{Hyc OTHoCflTCfl K CoCTOflHIlt.EIlI BBaI{MI1O-opTorOHaJIr,nOfi UOAapu-
3ar{rrrI, otrpeAen,seMr,rM Bbrpax{eHI{eM

(x1 - x2) cos 1

urrla B o6osua.reurax (5) u (6)
(16)

(17),
i Dn \'- -. 

srt'l/s'*'
\"r-/ - '--- ^s 

-'254

q lZxo - t<r - v"z)2 sina 1 f (t<1- x2)2 cos2 y



Ilonapuaaqlrrc (17) uoxruo rpeAcraBIIrt, B KoMIIJIeKCHo-Benropuoil Qopue

I : cos BOo a ;sin p[o;

m:sinB%-icospgo,

- (Sa, * Nb,) (oi + b? + t)]1,

255

(18)

(1 e)

n (l.m) : 0 s cr{ny oprorouaJlr,Hocrrr BexropoB I n m. sin p lt cos p - oupe-

AeJrflror orlrolreHrrr 6onrurux r{ r{ailLlx uonyoceii BJIJTIIIcoB rIoJrrpI{Baql{I,r:

sin B s, f I/'q +s"
*.P-: J '

Paa.roxlru rIoHaBareJII{ trorJrorqeHr{fi (3) c lroJlapl{aaqr{eft (11) lr
rronaaareJlrr rorJrorqeHr{fi c uonnplraaqlreft (18) r (19):

(20)

(12) ua

(21)

(22)

(31)

xr. : xr (1.1,)' a x1(m'1i)2;

xt : xt(l'In)' * x7, (m'f,)';

r4e li n lx - BeHTOpa, KoMuJIeKcEO COIIpflHeHHbIe COOTBeTCTBeHIIO C l1 u la.
Ila (21) u (22) cJreAyer, qro rror{aaareJrrr trorJlou{enuft c cocro.EllurMl{ rlo-

Jrrrprraaqlrr{, onpeAeJI.fleMr,Il\II{ (18) lr (19), 6yayt cJregyloqirM o6paaolr cor-
BaHbI C IIOI(aBaTeJIfllII{ trOIJIOq,AIJklfI Xi II Xpi

%+: xi (I'1,)' + xr(l'l)z; (23)

14-: ?q (m.lo)' -p x4 (m.17,)2. (24)

BnsrcuuM xoec[r[zqueurr,I trpoeHrll{u (l .lr;2, (l .ln)', (nn'l,;)' n (m'lu;', Arrfl
qero r4crroJrr,ByeM (11), (12) u (18), (19):

(1.I,)': allci coszF + IJ1a, *,Dr) * c (ar- ib)lsin p cos F * @?+ b?) sin'zB];
(25)

l. t)' : af; 1ci cos'F + t7 @, I ib r) -l c (a, - ib2)lsin p cos F + @Z+ D3) sinz p);
(26)

(*.lo)': q?{c;sin2F - tZ @r{ibr)*c(ar- ibr)lsinp cosF * (o?+b?)cos'zF};
(27)

(-.In)' : d {c;sin2 fi - I i1o, * ib r) * c (a, - ib r)l sin p cos F 1' bZa bl) cos'z.B}.
(28)

Br,rsucruM IroKaBareJIr, trorJloq,elrufl %*, Ilog,ctannnx (25) w (26) n (23),
troJIyquM

*.: l[{r, + xz) *f,tz*, - xL - xr) sinz r] f r + a:+ +{f,10 +a'v,
(2e)

fAe

Q : "i"3{)rc1 + bi) @Z + bZ) - (c;)?l + sin 2p Its,, 1 1/r,11 x

x laz + b?) + cil * (sa, * Nb,) (oi + ti + ;)]); (30)

v : alal{u"r;"(o?, + o? - aZ - b\)l +sin 2p [tsr, + Nbr) (a! -l b?, + ci) -



IAE

I t-2coszB.A-'

Heuocpe4ctBeHHLIII BbIqI,IcJIeIrI{e}I L{o}r{Ho fIoI{aBaT6, rrro

o:o\ - "'
A BEJIIIqI{HA

y : alaf;{a,; 
[s, {T @ 

" ") + w,{[ 1o - a)+
rA- - -l

+2V I te + a) t-.ts? - 21vl/1^sr + /yr,s + s1[? +,s, + so] +

+z{r@ - ")t- /vrv?- 21[1,s,s1 + /[s? -l r[.r, + 1yu + l",ot] . (34)

flpu atou
oioZ: 12 @ a s? + lv? 1 p1 cZl-l, (84')

rloAcraBJr.rrfl (34) u (33) n (29) r{ rrctrorrbayfl Bbrpa?r(eHua (5) u (6) 4.rra ,Sr, S
tt Nr, N, fiofiyqfiM

*.: f,lt*r* xz) + f, {Z*r- xl-x2) sinz r *
+(r-6)l/ [ {z*, - xt - xr)z s\na T * @r - xr)'cos'r] .

fittn tt. rrMeer N{ecro auaJrou{rrHoe BLrpa}Keur,re, orrrrrqarorqeeca or (35)
MIIHyC lrepeA BTOpr,rM rrJrerroM.

flna xoerf{uqrreHra norrrorqer.rufl, paccq[raHHoro na I arorr, c
aHolraJrbHor"r l\rrcflepcr{r{ 6y4er r.ruerr, Mecro cJreAyroqee BLrpa?rterlr,re:

s . : +[tr. - ",) -F * (2ro - sr -sz) sinzyt
Itl+(t -0)y i(2ro-st-sz)2 sinal f (sr-sr) cosr 1.l. (36)

lflpz arou cocro.fiHr4e troJr.Eprraar{r{yt Atrtr arux HoaS{uqr{eHroB nofl.spuaaqru
6yger oilpeAeJrnrEcE {opn;r;ror"r

/ 
r,, ) - ,+(2s6 - s, - s2) sin2 't + l/

\Dr /. ------1s1-;;tcos 
T

Be.rrr.rsuua 0, axo4arqan r (35) lr (36), rrMeer BrrA 
(37)

6 : 2 [so (612,- 6n r) * s, (Onr- 6ro) + s, (6nr- Onr)t*fcos21 :

, l+ (2ro -sr - sz)2 * (s,- s,)2 cosz,] 
{r J t(2so - sr - s,)2 *

| (26n0- onr - drzr)rl Vf +[(s1- sr)z * (6ru, - 6nr)r]"os, r] (38)

rge Ons, 0zr, 0n2 - BeJrrrquHbr, tronaBbrBarorq,rre r{BMelreulre xoa{$uquenron
IrpeJIoMiIeHI4fl AIIfl trOAI(OMtrOHeTIT pacrqeflJreHrrfl: AJLE trOIrepeCHOfO IrOJrfl -6ru0 u npo4oJrbrroro uora 6zr, 6nr, paccuuraHHbre na I arou.

Be.rrrsliHa 0 n (38) He trpeBocxoAtrr eArdHur{},r rr BaBr{crrr or yrJra y, BeJIr,I-
-qlrubr Marurrruoro to:rr. H, a rar{E(e or noa$$uqzeuToB rrpeJroMJreHl[fl B troA-
'noMtrol{eHrax pacq,errJreuns. Ona paBrra HyJIro trprr f : 0 r T : 90'.

(32)

(33)

(35)

3 }IAITONI

yqeToAr



'"0 4,t /ro /,r 1o n,
h _ 4.tr - A,xD

rDr'lr. I{auerrerure lg 6 n saBrlcr'rMocrl'r or
paccrofifiI'Ifl or rlelrrpa JII4HrrlI B AotrtrJrepoB-
c(I{x rroJryIIII{priI}Iax AJrfi I:I -- 1700 2c,

T -- 40" (Fe 1, 5250 A)

Xor 6 B BaBr{cr,rmocrrr or paccroflHr{fl or rler.rrpa rrrruurrL B AonrrJrepoBcr(r{x
rlorlylrrrpuuax AJr.E rrunrru Fe I 5250 A upu H : 1700 2c lr T : 40" upe,n.-

craBJreH na Srrype.

$ 2. Bm,ranue adttlrenra anoua;rr,nofi Alrcrrepcr,rr,r Ha BeJrr,rqtruy crrfrraJra
oT npoAo.rlr,nofi r,r llo[epeqHr,Ix cJlalarc[trlrx MafHrrrHofo rroJrfl

Pacc,lrorpr,ru BJrprrrHrre a${enra anoivranuroft Ar{cnepcr{r{ rla BeJrLIrII4Ily c}Ir-
IraJra or uouepeunoli n [po/IoJr],rroft crararcrqrrx N{arHI,ITIIoro floJrr{ ltJrtl c.-rly-

qafl olrr,rarecHfl ToHr(oft Jrr{Hr,ru rrorJrotqeHr,rfl npr,r 6ecnoue'rrlo yaxoir ilIeJTI'I.

Corracno [6], curna.n or rlpoAoJrbnoft cocras.narorqefi floJIE paBe]I

Aoiil .: As (39)0rr 3:" 
1/ I,,,,

1-
7 (2so - sr - sz)2 sina 1 f (s1 - sr)" ros" T

tr o:r uorr(rlteq rLo.tli c.;ttrrtrrortlcii

Aol-L : ,r r9tr
(r* - r-) (2sp - s1 - s2) sinz 1 sin 21 As, (40)

t-t 

-

V ; (2s6 - s1 - s2)2 sitra 1 -l' (sr - s2)2cos2 1

r4e As - rxr4pr{Ha tqeJIIr cilenrporpa$a.
Ilr,rqncnari- Benltrrully (.\ - t ), nxouqil{yro u (139) v (40),

IIoJIyllI4NI
Adl;, : (t - 6) (.s, - sr) cos Y;

Adl r, = ({ - 0) (2to - sr - sz) siri2 1 sin 21'

C,,re/(oltarerr,uo, a$$exr auorraJbHoi,l Tlr.tcuepcr,Ill yllellblxaer BeJrI{q}IHy cI'It-

rrtrrror] (0<6<1).: 
n, iaf i, (4)) 'alr4r,r,.l, rrro rrpt4 perr{crparlr{r,r clrrHaJroB:reo6xo4ulro rar{

,r,r6pa'rr, ,orto4rnir" rqenrl Soronre"po nrainntrorpa(la, uto6u orltfeHr . 
auo-

ua,nir'roil l{I{crrepcllll 6rLlt Httr'rr,te]IbIrII41\4. llpuueneune yBnrlx ule;reft r[oro-

r\reTpa traIuLITOIpa{a, ur,tlenXmrql{X 6,[n3nlte It IIeHTpy JII{HIII'I Iol'JIoIqe}MtI

OCTaToTIHI;te I{HTeHCIIB}IOCT}I, I\'tO?I{eT SailIeTHO I{CItaSIITL BeLfrluHy CIIIHaJIa

'17 tln. lit)rrN{cI{oii tt6ceIua'rolltltt, t. -\XVtt[ 257

cor'.nacuo (36),

(41])

(42)



AJrrr 6onr,urax MarHrrrHbrx ro.nefi rrpra yrJre ^{, l'eixaqeu rJ urirepBaJre
0{1(90".

flpn pa6ourlrx qeJrrx, rrpr{MeHfler\{rrx r FtpnucHoii acrpo{uauuecxoli o6-
cepBaTopI{Ir flprr 3atrI{cEx }IafHr{THErx uonefi, BJII{frrrtreM anouatruoii Aflcncl)-
cvrr- Ha Beilrrqluy cr{fHaJla Mo}r{Ho npeue6peur.

T.
2.
J.
4.
5.
6.
7.

22 gena6pa 1961 r.
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3(D(DEHTLI MArHIITHOIO BPAIIIEIIIfl I] CIIET(TPAIbI'IOI{
rMH}II,I

A. H. P ct "t ti.ooctttt,ii

I4urerpupyrorcrr paHee BriBoAcrrrrbre yparjlrolfirr] rrcpclloca rlsJryrIerll4rr c ytrcrol[ a]Io-
irranr,noii Arrcflepcr.{1l [1]. llolyvenHbre Bripairicri:i;tr l\JLn r]LlxoArrlr\cro llil-cpeAr,I I'13JI]rqs1111g

cpaBrrl,lBarorcrr c anaJror.r{qrbrrurr leJrlr\lrrrar{lr, AaIITILINII lJ. Vrttio [5]. 0r[r[cttTlt ilIarrl]'lrIIoro
BpalqeHl,rfi IIa noJrflprrBaql{Io IISJIyTIeHII,I OIi&sIJBflIOTCfI IIC3lIilr]I{TeJII,IIbII'II{ 1'I IIe IpeBLlnlaIO'f
2b%. Snyrp[ rrrruiu uorrioqerrr{fl r4rucer }recro lonopor rlJrocr{ocrll rIoJrflprIBaI{lIIr. IJc,ru-
rrr4lra yl.na IroBopoTa 3aB[cI4T OT paocTorrlrnrr OT qe]ll]pa JilrilTI]I, IipoT]IBOIIOJIOHIa trO 3lrafiy
Anrr qcrrTpa Jrrrur.rfi r{ r{pr,rJrr,eB. [fln H: 1500 -- 3(tril 2? tt \ -- 20' -- 4'0o tronOpoT IIJIoc-
IroCTrr rrOJrrrplrBaqr{r{ IIpu IIepexOAe oT I{eIITpa It ]ipLl.ill t]lt Jl1,LtIlIlI, lJIi3I]aIIffIn}I a[OlIaJIbllO]I
gr'rcnepcueii" 4octuraer 20o.

llrrno4nrcn c y.reroM anoua;rr,noii Arrcflepc]rrr ypiuJICriIl]I flepelloca r'I3JryqeHIIrr, ]]rJp-a-

,rreulrrare Bo s3ar{r{Ho-oprororraJrr,Hr,rx rroJrrrpr'r3ar\r,ir.r, ,,,c1"rr,rr,rx B. E. Cteuanoarru l3].

MAGNETIC ROTATION EPFECTS Ii\ SPllcl'li,\L I-INlls, by/1. At. Rachltouslty.-
Thc previously obtained radiative Lranslor oqual,iorrs ar:e inlcgral,ed, {,akin_g-inl,o accourlt
unorL,olor. dispcrsion It]. Tlie exprcssions loiLntl for l,he ractial,ion cmil,ted from the ne-
,liirm ar,. ion,p'a1od wiLlr iimilar viluos t.lorivctl lry Unrro l5l. Tlrc.tnagnol ic lol aLiun ol'lccL
urr nolarizalidrr oI radiaLjon is jncorrsitlcrab.lr: itrrj doos nol oxcoorl 20%. Jrrsitll Llrc alrsor-
p[idn lines a rol,abion o{ l,he plane of polarizat,ion is found. The_angle of rol,atiou deperids
i,n tjie Jistanct' to Lhc lilc's bcnler an'rl is ol,posil o irr si11n fol Iho cctrtr'r an,l rvirrgs o[ [lrc
ti""r. at-ff =. 1500 -:- aOOO gauss anr[ I --20 -:- 4u" t,]i'c roLalion ol Lhc planc of polar:i-
zal,ion, duc to anomalous dispcrsion, wiLlr. transil,iou from the ccnter to lhc wings
altains 20o.

Ilatliativctransferequations expressecl in rnutuallv-perpcnilicular polarizat,ion,s, intro-
cluccrl ity V. E. Stepan6v [3], are obtained, tahing'into accounl, anomalous clispcrsion.

p{tfenrarrr MarHr4TI{OIO Bpatr{eIII,IfI y111e 6LIJI1 [oCBflII{eHa npeAl;Il\yqag pa-
6ora t1]. B nacroxuqefi pa6ore [por{Hrerpr,rl]oBa}rbr ypaBlrellufl Irepellocil
I{BJIyqsssrl /UIfl MoAeJIIa uorroulaoqei,i arllocdrepbl Mrlnna - 3714Iaurrotra'
r\uarura uoJlraleHubrx' BrJpa)flelruft iloBBorrur 6oiiee roaluo, 'Ierr B [t], oqe-

ltnrr, adt$exrbr Marl{r{THoro BparqeHr{fl rla rroJrrrpr,IBaqrllo B Itol{Type crIcI(TpaJIb-

Iloli JrI{HI{II. floxaaauo, qro polIr, lra]l:t]rrlrolo Rparr\eHl,Ifl AorroJIrrHo uc3Haqu-
TeJrr,Ira I{ IIe MOETeT IrpI,rBecTI,I R AelroJrtrpU3iiqlll{ IIsJIyareIII{fl B Jltr{Hl',lr{.

Oqenunarorc.fl TaI{Hte BeJtprqul.rrl rIoIIpaBolt }i I{3I\{ep.fletrIL'INI rro ilIcToAy

[2] xapanrepr{crr4xaM Marur{THoro norrr. flonpilrrltl{ B o5rqerl IIe3IIaqI'lreJrbHr,I

1 rrc rrpcRbrtrraror 20%. Orxreuen adtrfexr lo]ropora rrpoeltqur{ Reltropa lllarHnr-
noii uilpamegrrocrtr rroJrfl r,ra naprr,lrrlryrc ilJlocltocrb c rracroroii BIIyTIII{ fto}l-
TypoB crrenrpaJrr,Hr,rx Jrtr{Hr.rii, ecJrr{ nplr Lrlrrcpilperaqrrr{ Ha6.JlIo/\eIInii nOJILso-

narr,C.t teopUefi, He yql4TllnarOrqefi tlaIIII{TIIoC }rptlXIe}lI'IC. Bpaqerrr're OT I{e}I-

rpa r( xpr,lrry ltocrr4raer 20o.
BrrroqarcarartE{eypaBHelll4arrepeltocaLrtsiryrreHl,rrlBI\IilrIII'IT}IonllloJrc.

Iloraplraaql4fl 14BIyqeEIrfl Bblpa)fiacrcrl 1l o6o6uleurrr,rx napallcrpt\x Cronca
I *, I _, V t_, f/*, upuuelr, IIIITeHCIIRII OCT],I. .[.1, -1.- Cou[aAaIOT C BeJII{aIl{IlaNII4,

ui.A*r*i, nl'g. CrenanoBlr1{ [3]. Asato1llqHlne ypaB]IeHllti s [4] omu6oq-

IIIJI"
"l7t'



$ l. I{nterpirponanr,re 1'panuentul rlepeuoca uBJryrle}lrrrr

B pa6ore [{] 6r,r"nu roJIyqeHr{ c.re4yrcqrre ypaBEeHEfl rrepetroca flailyqe-
H.14fl.:

cosofrI:q.I-e!P,
rAe Rer(Top I nrteer ltox{nor{eHrauu o6orqnt,te [apal{erplr Cronca Ir, I,-,V, U, a

B (7',) :

(1)

(2)

Marpuqn q lr

I * oo sin2T *
-l-r 01f92 

^-2v'
0

-t-
-orfut-_--- 

* * ll
2

(d, - 0r) P

e r{MeroT Br(4

0

-t-, ' 
t1TYf

rf 
2

-01t02-/tlL
-t-- 4-v

-6r*oz , 6n 6r-L6z
-tt'p 1 + Tsin'T + --r-(1 * P')

(6r-6,)p (26u-6r*6r)+

_&*0,
_-__,- 

|L

-6r*02-___2-w
sin2 T

-(26o-6, -6r) - a

1f $sin21+a++(t * p,)

(3)o oll

0 0ll- G)

(or-or)p 0ll
0 0ll

B (3) u (4) upunaro, B oriluque ot (28) [1],.iro BerrrII{}IbI trl II 0i HopMllpo-
BaHr,r rro oTI{OItre}II{rc n noa{SnqI,IeHTy HelpepLIB}IoIo IIoTJIoI{erl.us k. OC-

TaJIbHLIe BeIIaII{HEI }fMeIOT TOT }fie CI\IbICJI.

:260

tDrr. t. I{ [tsruogy IttlBapl{alrrlrocrrr
Br,Ixofifi il{er0 t{SJryqeHI'I'I orlrocl{TeJrBIro
Ao6an.ner'rlrs cJroeB n no;ry6ecnotreutroft

atuoc!pepe
l

flapalrerprr Br,rxoArrr[ero rraJryqeurr.a naftgeu, rtctroJrr,By.fl ,rlrBapl'larrrHocrr'
pe1geHr{f orHoorrre,uhHo rrp[6aBJrerrr{.fl cJroeB K rloJry6ecxoEerruofi arMoc{epe.'Byary cql{rarr aanl4cu^ro;rt Synxquu I.nanna or ollrl{Ilecnofi r.ny6ramr r
B rrenpepbrBHoi\r ctreHrpe JIl4HeftHofr:

BQ):Bo(1 fPr).
'Paccuarpunafl 6lrr. tr , uitleerr, oaIeB[/IHo, AJrfl T > T1

B (1') : Bo 11 * 0 (t - t1)l + Bn0r,

{5)

/(0, s)



B (r) : Bo ( l- pA l- Bofir,.,

l_ge t - orrrrrqecrtafl rny6una, orcrrl,ITstBaeMafl or ypoBHrr T,: Tr. Tor4a,
orreBr{.AHo, Anrr [SnyqeHr{-fl, pacnpocrpal{flrolqeroc-fl BBepx, 

:

I, (r, 0) : I (0, 0) -i I' (0, 0), (6)

r,e I'(0, 0) - napaMerpbr CroHca I4aryareuurr, BblxoAfltr{ero ua uoty6ecno-
neqHofi arrroc{eprr, uaryqaror{eft colJlacuo aar(oHy Bopt. : const. Ho
TaKafl arilroc{epa, ecJlrr flpeHe6perarr, MarurrrrlrJtf BparqeHllet\r, rre Aaer otreK-
TpaJrr,Er,rx ;r,au;raft. EcrectseHuo [peArloJlo]nr4Tb, rrro u c yqeroM ilIarI{I4THoro,
Bparqprrur ;l,urrwfr, ue 6yger. 3ro moxrlo AoI{aBarL I4 roqHo. tr4tar, I,IMeeM

llrll
r,(o,rl),.=,+ ",lllll :i,,(7)

flil
ll0ll

fiuS{epeuqupya (6) no r1r tloryql4'Nr

Iiril

* r F,, r)) :4sli1 ll. (B)dt" \"t' ') - ' ilnll'
lt0tl

floylcTarnna r (1), (8), (.3), (4) n uo.nala$ ^(1 :0, nrleeu

p (0, - 6r) I -l- tfl tzu,, 6r - 6r)T/ _1_ q1[] : 0,

pry U -Bo)+ n,/-+(2i,,-6,-62)(J :0, 
(9)

r, (1- B.)-F {1 (2oo- 6r - 6s) Q + 
-+pZ : BoB cos 0,

sin21 
"'- --6r- ar)(I -/Jo) -j- qrQ * (6r- 6r) pu : 0,--Z- \4u0'

r[e
T,: \sin2 1 a "+t (1 * p,) +- r;

.Q:Ir-I;, I:Ir)-I't. 
:

PemeHne cncreMbr (9) uueer nun:

(10)

1 (0, 0) : Bo+ BgBcos 0
,r, (,t? I- l')

ri (r?

i,l

(1 r)

t/(0,0):-fRoBcos0 IL0
.-t

rl; (rli + t' - ilt") - d."

Q (0, 0) : -BoP "or 
0'i'l'T .

y (0. o) : - Boo cos of tif'*;t,-il jif? ir ,
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rAe

l, : "itn\ (260 - 6r - 6r), * p, (6, - o,)r,

":+(o, - or)(6, - 0r) + + (2ao-or-62) (260- 0r - 0r)'

(12)

R : t"1" T t(ar-o,)(200 - 6r - 6r) - (0r -0r) (2oo - or -52)i,P - 4 tl-z -l'/ \-'o "( -a/ \ ' r/ \ u

*, : *[9ix..r,r.. - 61 - or), -1- p, (0, - o,),].

Taxum o6paaou,

(13)

r, (0, 0) :

r, (0, 0) :

vo (0, 0) - v (0, 0)

10 (0,0)

uo (0, 0) - t/ (0, 0)

/o (0, 0)

r. (0, 0) : /0 (,,Er i-(0, 0) - #-s!-9- lt - *#*- ",1

ro(o,o):@frffiQ.9 .f "
n? (2ro - 6r - 5z) f 2o (2oo - 6r - 6r)

^-
'i? 

tq? + 1z - ryz) - a2

B cos o p (lf {o, - or) * 2c (6, - 61)):l+Bcoso'l-'@'

__ 0cos0
1 f B cos O rr? 1g,1+ t, - rnz) - uz'

Ananorlrqnble BerutII{HbI, AaBaeMbre teopr'refi Vuso [5]:

r,(o,o)-+tr*r lr-*,),
ro (0, o) : #ff*_r + , ,{14)

r,-(0,0)::{ffi,+.ff*,
r, (0, o) : 0.

$ 2. Br,rnog ypanuenufi [epeHoca uailyqenufl AJrfl trapaMerpoB
r*,, r_, v*, u*

flonapuaaqurc 14B.rryqeHrta 6y4eivr xapar(repr{BoBarb o6o6rqeunrruz ua-
paMerpaMtr Cronca /*, f -, Vn, U,, Orpe4e,renne Brrrx trapaMerpoB yrr(e

AaHo B [4], rau oura o6oaHaueRrt .f.., f -,V", U., o4uaxo ypaBnelrtrfl trepe-
Hoca r4ailyqeuur (46) [4], y.rurrrsarcq,ue Marrrlrr]roe Bpaq,euue, omr6oqurr.
B pa6ore [t] Rauo rpaBr{Jlbr{oe Br,rpamerrr4e AJrfi ypaBueuuft uepeuoca (28)
[1], no B trapaMerpax fr, Ir,V, (I , llcxoga uB ypaBuenufi (28) [1], nerno
troJryqtrTb ypaBlrerrr4fl B rrapaMerpax /*, I_,V*, U*.

Vpannenze (1) nromuo Barrr{carb cJregyrcIquM o6paaou:

"os 
o lnl : rt.'I * {o.I - e "+.

34ecs uarpuqa q paa6r,r'ra Ha ,Iltse nfarpl{qbr - Tlo v rlo, up[.reil{ ,16 IrpeAcra,ts-
nfler o6r,r.rHyro N[arpr{qy rrorJrorqerrllfl, r{e yuurbrBarorqyro Maurrrrlloe Bpa-

(15)



q,eHl{e. 3aur,turel,t, BBoAg
o6paaou:

HoBbre o6oaua.reHu n, (23) t (24) [4] cnenyrcqlrru

I*: L.I, I: L-l.I*. (16)

flepeiilr n (15) H cr{creMe rrapa^rerpoB I +, I _, V *, U *, r{MeeM

"os 
O. !rI+ : L.Io.L-r. I* f L.Ir.L-r . I* - L ,. y* , (7)

r{o r{3 petsyJrr,raron pa6om,r [4] cneAyer, .rro

o+000
0o_00

-t-0 0 "nTu- 0-2

0 0 0 6*to-
2

'larrr,ru o6paaou, ocraercfl ubrrrr,rcJrr{Tr, Marpr{qy
{24) t4l r,r (16), noryquM

IzIcno,nr,:rvn (23),

ll o*

ll o
L.':ll o

ll o

L.Is.L-1.

L

7-srn z9

l
V Srtr ZrQ

cos 2rp

0

0 00
6_0 0

0 00
0 00

(rB)L.!n.L-1:

0

0

0

L.r1s.L-r :

0

0

0

cos2 rg sin2 cp

sin2 g cosz rp

- sin2q sin2q
00

0

0

0

0

0

0

7

d,-6,=-rr
6,-6"-+tL

-(2oo-61-or)+
0

ll 
.or' ,p sinz q - { sin 2e o 

Il

llr,r' * cos2 tp { sin 2rp t 
ll

llrt" z9 - sirr 29 cos 29 ,ll
ll o o 6 1ll

I{ecrorxnrre Br,rnJraA}tr{ AarcT

(6, - 0r)p (02 - 0,) p (26n - 01 - 6r) +

L .r1s.L-r :
000dll
0 0 0 -dllo o o -',ll'

- 2d 2d . '0ll

c : p (62 - 6r) sin Zrp + *(260 - 0r - 0z) cos 2cp,

; : * 
6,: 6r 

cos 2q - + (260 - o, - 6r) sin 2cp.

ri(e



I4cnonr,eyR coorlroruerrr.rn (38), (35) [4], nony.rrrr

stn4 Y(ij-6r) (6r- 6r) Vr)- a (260-6, 
-6..,) 

(2:o -6t- jz\
c-

d: (2:0- o1- o2) (62-61) - (260-d1- 6r) (or- cr)

# ,ro. - 11 - oz)2 * (:, - o2)2 cos2 1

Omonqare.nr,Ho ypaBHeHrrr[ Balrr[ryrcr]:

cos on1* : (o*-t 1) 1* { U -d, - (a*

cr"o *! /- - (o- I D r--u -d.- (o-
d"t

cos o fty. - (t + a+) t/. - crl *,

'osoftu-: U--I+)zd +rv, + (1 +

sin2'r
.2 .colif

+\ry,
+r)ry,

( I tr)

( r1))
"+ -1_ e_ \ /./, l'l'

$ 3. Bm,ranrre narrrrrrHoro Bparqern{rr Ha rroxflprrsarlr,{ro r,raJryqerrr,rrr

firn or,rnnnettt4fl Btrrwttnr{r Mal'r{l4Tr{oro tsparqeHr4.rr FIa rroJrtrpviaar-(u.ro B
JIIrHr,ru Hylr{Ho cpaBHrarr, peayJrrrrarr,r, rroJryrreurrrre no (13) u (14). }tan mr,r yinc
yHaBLIBarrI,I u [1], [pr,r yr.Jrax T : 0 n T :90" ad1$eHr paBHnercrr Hy"rrrc.
B srom Jrerqe Bcero y6elqlrrnca, paccn{arpr.rBafl ypaBHerrun (19). IIpu y":6
, I-: 90' d : 0 r4 pertreHr{fl AByx rrocJreArrr.rx ypaBuenuft' 6y7ryr Li , --:Il+ :0. Cne4onareJrbHo, nor{ryp Jrr.rr.rr4[ 6y4er oripe4eJrflrbc.fl auyroa g(rL,r .r-
TTLIMI{ ypaBHeIrIrflMu, noJryrreFrur,rlrr{ BrrepBr{e Creuanonull [3]. (Duar.recrn
9To oBHaqaer, qro B cpeAe pacllpocrpaHflIorc.fl ABa I{eBaBl,ICltMLIx JIyqa, riaflt-
Ar,rft co cBoI{r,I [omaaareJren{ rrpeJlol\{Jre:r^vtfr, u, Tan nan ol{r{ He no]tepe}rrrlbt,
Bpalqeurt;r trJrocr{ocrr4 noJrrrprlsar{lrlr ue 6y4er. Analorr,r-rHr,rft cryuar:i u 61-
'rl4rte MbI l{A{eeM, Hor,qa Ha Itpl,rcraJrJr rtBaprla napaJrJreJlbl{o orrrl,Ialecrtoii ootr
rIaAaeT Jryar cBeTa, rarlerorqlrft HesaBr,rCrrLr,re cocTaBJrflrotr{rle, rIoJrr{pr,ItoBarr-
rrble BrIpaBo r,r BJreBo rro Hpyry. Brrxo4.arqr,rr)l Jrlrq, ecJTr,r uperle6pcur, nol.Jrorqe-
nlreu. 6y4er rorrHo uo4o6erl traAarorqeMy.

A;ra yrrou T + 0, 90 unoxrrlreJrb pl, siLr2 y -tr 0, c.rre4onareJtr,,o, ,l + Ou a$Sexrr,r Marlrr{Tuoro Bparqerrl4fl AoJr?r{r{br 6r,rrs. Br,rsr,rcJrer{r{.fl BeJrrrcr, no
$opirrynau^(13) u (74), ucaortrzyn (12). BxoT(grque n (tz) BeJrr4yr{rrLr o'.; rr
dr (i : L,2,0) Bbrrrr{cJrrrrlrcb rro (37) 11l, yqr4rbrBa.fl, xari yx*u ynaabrBarrocb,
HopMr'IpoBlty [o or]IoueHl{ro H xoe{rpuqlrerlry rrorJrorqeHrrrr B Herrpeprrrgrronr
clertrpe. Cuerqenr.re o-Ito1\,IrrolIelITLI rro orHolrrerlrdro K r[-Hox[rroHeHTe rropN.rajrL-
lioro s$$exta Seeuana o6oana.Ianocb Ds rr [prrur{1\{aJrocE, B B6rq4cJre]1r}r x
paBr{r,rNr 0,6 unu 1,0.(n eAr,rHrrrlax AorrlJrepoBcxoft uorymnpuurr). Berr4qr.rr,rr,r
0i orrpeflerrarurcb rro (37), (38), (39) i1]. B-(38) yrrroruirrrrci rurrur,o ABa rrjro-

6.,.
Ira pasJrox(eHr{fl rro crefreHrri\r 

" 
: 

#. 
Berr,r.runa a upuHrrl,tatracr, panrroii

0,02. Be.ntt'r4rta + - I0, Bxoflrrulan u (37) l1l, npr,rrn$rarracb pauHoir li rr

20' Jlerxo Bu/(erb, Lro qo ecrb orrrorueur,re xoa{$urrr4e}rra frorrrou{eur{ tt B Jryr-
Hrrlr It xoa{tluqraenry rrorJlou{elrr4.rr B HerrpeprnB}rotr cnenTpe rrpr{ orcyrcrullr
p acrqe[Jrerrr{fl.

!6t



Pacclrotpull, naH cBflsaHa BeJltrqr{Ha ??11 c MSIHI{THbIM rIOJIel{. [nA UOp..

Ir&trrbHoro e$Sexra Seeuarra paccTo.flEl{e Me}fiIty Jtr- LI o-ItoMrIoHeIITal\,IlI

AfH : 4,67 '10-a 1"'gH,

r4e l":ALs Br,rpa)fieHa B caHTrrMerpax, H -n rayccax,
41.,.

rrO ^-l - all, CJIOIOBaTeJIf'HO'
l\lup

H :2,2.t0"'\!!" ,

r4e Al,p u X, nnpaxeHbr B A. flo aroft SopuyJle r{Mee}I 4nx },:5000 A, g:J,.
Al,p : 6,4 v aH : 0,6, II : 7 800 ac, coorBercrBeHgo rlpr{ av1 : 1,0,
Il - 3000 ec.

u!9
ro(4e)

!!!9
lo (4e)

/,0

Ot,tr. 2. Itourypr,r nuultli uolnouclttlfl

' " 
-il'if, 

l? T,IIl#ffi H:;',# :i;, "; :Tl:"1: ; ;:; 3

lr - ilPfi DH:1,0, 0:0o, Y:20'

13 pacuerar rrpr{Hr[araJrocb ay1 : 0,6, 1,0; Io :3,20, F : 1,5, I : 2(),
40,60,80". !,nn Bcex paccqr,rrauHr,rx cJryrlaeB onaaaJlocb, qro Ha rny6nur'
rlr,Irlr{u Matunrr{oe Bparqeur{e rre BJr}rfler, r. e. (13) n (l/t) Aalor AJIfl rlapaMerpit
/'1 o/{rlHar{oBbre 3r-raqeHl,I.s. (Dopuy.nrr (13) w (14) fiJrfr rrapar\{erpa /y Aarol' 3}Ia-
qeHtr{fl, I,IHoI'l\a pa3Jrr4rrarcrq}recfl Ha 700/0, rto B o6rqe['I pasHI{IIa sHaql'rrerbllo
Mellr,llre, Pacxorx4ent4fr B t'y yr]eJrr4qr[Barorcft c yBeJrlIqe]II{eN{ T0 I{ I (crr,l-,

Harrpr{Mep, {ur'.2).
3$Sent nIarI'II{THolo Bparqer{I4.s Ha rrapaMerp re 60ree BHaqI'treJre}I' qro ar-

rrocrpr.rpyer $ur. 3. tlllrr. 4 uoHaar,rsaer, qro n rleHrpe JIrrlII{r{ a$rlenr Mo}r{er
6nt'rr, o-renr, BeJrrIn, [opflAna AecflTKoB rrpoIIeHToB, oI{ pacrer c pactqerrJler{l{ell
u relr 6olrsrue, qet\l 6o.ntme 10. I{o uylxuo oTMerIlTs, 'ITo npu rloJlllocrl,Io
pacrUerrJrerrgoi.,i nr.rnur'r oH pancu rrvJrro. Pacclrarpunar dulr. 3, ntlAltttt, 'l'to
a$cfenr pacror c tlou uH u y6btBaer c Boapacralrl{erl f, B l{elrrpe JIr{lIun o]l
6o,rrure, rreM Il Hpr,IJlrrfrx.

Ilapalrerp ri,, pa0CrlOTpeI{ AaJIbme B CB.tt3I{ C ofipel(eJlel{Ilelu fiOJlo]l{ellllrl
BeHTOpa Hanpa?fieHHocTl{ }IaIHr{THOfo rroJlfl.

S 1r. Bnu;uule MarurrrHoro Bpaurenrfi Ha rraMep.fleMylo BeJIIrrIIrHy
r,r lIaupaBJIeEI,re Ber{Topa Hafip.flmeHlrocTr{ MafHl{Trroro rroJrfl

R carroe rocJre,iluee Bpelrfl rrpeAJrolr{eu nonrrfi l,reroA orlpeAeJreHI4.a xapati-
repr{curx !rarrrl{rrroro uons [2] - a6conrotuofi Be.[u.IuHLI tsexTopa H, yr'.rta
rler{ropa H c liaulreii na6nrc4enr,r.s T r{ yrJra X - [oBrIIIr{oHHoIo yrila npoeli-
rlrn4 BeHTopa H na Kaprr4uHyro rJrocmocrb.
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0
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Teunue Hpylr(Hr'r - HpLTBLIe 3r{aqeHllfi napaMeTpa rQ, BEIqucIeHHbre no $opjuy,'ra,!t (14); Hpec'tllI{l{ -
'r{prrBrre coorBercrByror OopMynaM (13), rpnrreM, Muox{rrreJrE ,+tr* otryrrrerr HaH }recyIIIeclBeII-

.rrni:{ fl.'rE cpaBHeHrrEi cBer,'rbre HpyHrHrr - orrorueH4E B npoqer{Tax BeJrrrrrrrrbr 
f Q (rg)- rQ (la), 

I{Hi.c*c
tQ (r4)

y Be.rrfiqr4r{br r4 (13) unr'r (14) odosEaqaer, [o rraftoii ocpMyle (13) lrlfi (14) Dr,r.1[c"']flracb laHHafl Be-

.rrrqlrfla. Itpl,Isag d BLrqr{cJrHJracb flpLI 46:20, uH-t),6, t:20o; b coorBercrRycr no:20, ug:0,6,
v:zr0'; c-y)0:3, ug:0,6, ^r:20"; tl-r'to:20, tsr.:1,0, y:20", e-'no-:20o, DE==1,0, Y:40o
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Xls,lcpecno or(crr[rrr,, rJacri().irr)]io rraiii\cll:l,Ic L{i}l{ollellIlu ila'llalretpon Urott-
.(,i1 (,rri:llrtyrca ua orrpc4eJrtr0l/16rr rlr na6rrrol\r:rtttit ttclrrrtrllax T-_X' l/' Tot.rpr'rrt

orrl)C/[OJrerll4fl BeJII,IaILIH II , y w X [2] larra B ltapaN{o1'Jlax -I+ [t 1-, nuegcttrtrtx

Ll,rcrrirrlonr,tlt [3]. Ilocrto.rrLHy Bo BCe]i llacrorttqeii pa6oro tr{LI l'II\'Ieotr{ AeJI0 C IIa-

l)aNrorpaMlI Crorica l, Q, V, [/ peer,,]lLrarttMI'I [2] ilc.nrsn IIe[o(,peAcTI]eIIIIo
l,r,,,rn,r',rrurarlcfl. fktotouy ItbIpaBIItt (tttrI{tt.rtLI. lro;rlYqacMbIc rIo r{oro/t\'[2]
B lr.apaMe'rPax I, Q, Il, u.

il.rrrr'. 5. Cxenra oceii noop/(Iluar, rloficlIrllolllafl 
..

r)l t pc]^ererll4c rlap arlcllllo u ltt, \. I TI3 H a orIOJ(Ol{ It Il

I.[pe4napureJrr,fio ]rpr{8011eN{ Hcnorophro rrBB0c,TIll,Io (-]oorlloIIICHIrfl lIiIfl Pa;}-
.rlr{r{rrLrx cl{creM iraparvrcTlloB crorica. Illueeu l[Be rio()l)ALrI]aTtrlLIo CIICTeMLI:rr,

.?J1 tr !t2, y, (rflrr. 5)'n coorl]ercrRylolrluc IIM oIIcTel\{bI rlapaMorpoB Croxotr
'.1 

,, l',,- Vr,'^[ir,l, ].'r, Ilz [/2,"rpu'rcr{ ]I3Jt\/qeIII4fl Ir tr 12 tto;rtrtpr'rrlo-

Bitlll;t COOTBOTCTIICIIIIO II0 OCfIM I,1 l{ !t'2.
il'or'71a Bbr[oJrHflercrr coorIroueIII,Ie t6]

(20)

i)4ecr,, nan o6r,rquo, I : Ir )- I;, Qr,z - [r,, - Ir,r. l\ou lip\rl'ol]Irx oool'aB-

.rrflrorrlt{x I{BJlytlglrrn I r, v. I'., [oJrfll]rraollarrrILIx coorBcrcrBe]IIIo BJIeBo I{ IrIlpallo

lro ttpYry, LrMeel\{

ll*ll lli 
j:,,, , :hl1 llfill

(21)

L

2

T

,

It:

I', :

(r - Vr),

(1 -l- Yr).

Coorrrotreunrun (20) w (21)
rra6rro4enuii.

I{a ycrauonlie, onr.tcannoi,i
loJIfl paBeH

i11=Ir(v - Av) - I'r('t + Av) f 1r(v + Av) -1r(v - Av):
:2IIs(v*Av) -Iub -Av)]

rr,Trlr, ucrroJrsaya (21),

tu=f;t (v f Av) - 1, t, - Av) -tt' t, * Av) +l, t,-Ar), (221

r;(e Av _ paccro.EHr{e qerrTpa rqeJrr4 oT r{eHTpa rrt4H.ltr fiourorr{eH}rfl.
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BocrIoJIr,Byeltcrl R ;la.ll,tteiiltreu lrpH aIIaJIIIBe

n [2], ctrrrHaJI Talt rIiIrlbrBAerIoro npoi\oJILHoro



Curnan florrepeqnorc noJrrr

i1:1, (v-Av) *1r(v*Av) -I'r(v -Ar,) -I'r(v *Ar),
?axrrM o6paaou,

it : Q (v - Av) * Q (v * Ar).

flocHonr,ny [apa]rerpbr L Q cr,rn{Merpr4qHr,r orHooureJrbHo qenTpa Jruwrrlr).
a uapaMerp 7 anrncramMerpr{qeu. r{MeeM

in =V (v -l- Av) , iL = Q (v -l- Av). ('23)

craflran 11 rasMepflercrr ABalr{Ar,r: IIJrrr ABvx nonoxeuufi rroJrapor{AHofi nat"a,,iq-
nr{, paaJrr4rrarctru,rxcfl ua 45o; uo (20) r{r[eeN,r

i, = cos 2X Q -i- sin 2yU, i"t =- sin 21Q I cos 2yU. (24);,

Ilapanerpr,r Q, U orHocr{rcri n ocfll\f rr, y,(cv,. $nr. 5). flonoxrenraro rroJrrr-
polr4uofi HacaAr{I{ npr{ curHaJle l', cooruercrByror oc}t rst UBl a npu cr4r.r-raJre

i", - ocn fla, Uq, Br,r6epenr noopfr.rlrarnym cr4crervry flr, ?Jr ram, uro6lr coor-
IJercrByrorqwir eft napalferp {/, panunncfl HyJIro. PacuonorneHr{e Hoop[r{Har-
nrrx ocefi x)21 y2 onpe\eJrflercfl ocb:tr) frzt rrapaJrJreirbHoli uaupanneur.rrc Harrpr!-
,{EHHOCTI{ ]\TATI{I4TIIOIO rrOilS H.

f3r,r.rucnnn rc (24) BeJrlrqrrHbr l/4;1, InleeM

l/ t[ -y-/1= q,' (2;)

I1o71cuerr,r rro (25) w (23) ror{aBbrBaror, qro rrpr4 rrpr{r{e}rr{ervror{ Ha x{arHr4rorpa-
Se Itpr,rucxofi o6cepsaropr4r{ pacrroJroEreHalr rqerefi rrarHr{rHoe Bpau{eHr,le
OHaSLIBaeT HeBHaTII'ITeIbIIOe IIJIIIEI'II{e Ha CI{rHaJIbI (tlpOAOJIbHOTO) U (([oilepeal-
Horo)) rrorreii, rax B lll uxteerl ne 6otee 100h, a B Berl,rrrr4ue {T[afi rre

rrpeBr,rilraer 20-309i. 14cuonr,ayrr Hor{orparrr{r,r [7], uo;ryqza{, ltro.raHrie
ourr.r6nn B cr{rHaJlax AaAyr r4ar\,reHe}rr{.fl onpeileJrfleubrx rrapa}rerpoB }rarnul-
rroro rroJrrr I{ a y rre 6onee 10-20%.

Pacclrorpral,r, ItaHoe BJr.r{nIrIre oHa}Ker yrler MarHI,rrHoro Bpan{eHl{11 Ira
oupeAeJrrreNrr,rr,i yr.or 1. Cor.racno (14),a crrcreivre KoopArruar fryAy ecrrr,r Bi{orr],
ocw 11 rranpaBJreHa rrpoeHqt4rr BeHTopa H na napruHHyro rrJrocHocrr,, [apa-
rterp [/ : 0. flapanrerp Q r,reHfler BHaH rrprl ropexoAe o1, UeHrpa rri{Hrlrl ri
Irpr,urrrrrM ("*., r{alpt{x,[ep. $ur. 3, d), upr,rue,u B rlerrrpe Jr\trruttt Q, ( 0, a
B npr{Jrrrrx Qr}0.Ha ocnonaHlr:r (20) ul{l(}rl{,qro B cr.rcre},re rt,?/t Qrtr{r\{eer
SncTpenraJrrrlroe tsIraqer{r,re. Tan rtari Q, - I l I r', , ,ro B IIeHTpe Jrrrrrrr}r .r,rB-

JIyrreI{I4e IlOJrflpIrSOBarro IIoIIepeK, a B ItpDIJrbfrx -- l].l1oJIr, rtoJlfl.
Te r,rnr,r Apyrue N,rerol\r,r o[pel(eJrer{rrrr yrJra X ocr{oBanbr, ]r cyquocrrr, Ha

orrpeAeJrerrrdr{ rrJrocxocrr{ rroJrfipr.rBarlr4rl r.{BJTyrrerlra. l4rlreprrperr{pyfl Ha6[ro-
Uelutrftl corJracllo reoprrflN{ rroJrtrpr.r3arII,IlI, Aar{I{riM Ynuo lrnn Cteuauonr,rlt,
floryrrulr, uro lpoeHrlr{fl Ber{Topa H ua xapurFrHyro rrJrocxocrb coBrraAaer,
c ocbro frt, TI\e Ut : 0, uo o 4er,ic:rnllTeJrr,r.rocrlr, v{I{TLrB&fr BJTI,rflHr,Ie aHoLraJrE,-
Irofi Araclepcr{rr, flpoeurlrrfl tsenrol]a H nanpaBJreHa BAoJrr ocrr r.z. Ilo (20)
Il oJl YrJ 14 tut

U^

O;: - ts 2P, (2tj)

ral{ Har( uo (11) Ur)r 0 BAoJrr, Bcero r{oHrypa rruur{}r, a rroBeAeHue Q, ar"ra-
iloI'I4rrHo yg{e paccMorpeHHoM)/ napa1'rerpy Q1, rar,reelr

tC 2F ) 0 4.nn ueHrpa fluHl4r.r,

tgZll {0 71nn HpBrJrbeB.
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l?acc,uarpltualr (rttr.'. 5, Icltto
Tpo .llr,IHLIl,I JICIRI,IT CIIpaBa oT

I t OIttl3Llllil 0T OTIIOCII'IT 0'lI bII()o

yoeAurbc.a, rrro rl,flocl(ocrb rloJrflplr;aiu{u B IleH-
o,r[ !21 a B KpLIJIe - CJIeBa OT OCu rr' {Dur' 6
pactroJlolr{eHr{e IIpoeI{ql{rr BeItTopa Harlpfr}I{eH-

g2

(Dt'rr. 6.' Otnocr'rreJlr,Hoe p acfloJrolr(efiI{e nltocfi ocreit no'nfl -

pI'I 3 aIIII lI I,r SJIyqeHUfl OTir O CI'ITeJr blro II p o efi I-U4l{ l]eltTop a E a-

IIp []1(erlHocrl{ MarrrI'ITIio ro rI oJr[ lra r{ aprl'l rI lry I() rI Jr o cr{o crr'
HI

Ilanpanrexue a coorBercrByer [eHTpy JII{Hl{11, uaIIpaBiIc}II{c
b - npbury

Hocrr{ MarHr{rHoro rroJrfl Ha Haprr.rr{Hyro rrJIocnocrb r{ IIJIoc}tocrefi [orrrpu-
Bar{rrr{ ItBJIyqeHufl B IIeETpe 14 l(pblJlbflx JII{HIII{. (Dur' 7 [OI(a3bIBaeT xOA c qa-

.croroft BIIaqeHI{fl yIJIa B 
-ugonr-rtorrrypgB 

CIIeHTpaJILHt'Ix illrewft. Bu4uIn, urou

,(tr,lr. 7. flonopot rlJrocrtocrrr rroJrflprr3ar{rrrr rr3ryqerrnri c qacrorort B r{o}rrypc creutpa,ur,tIoii
Jr rrur{r{, srr B n a rrur,rii alronra,n r, uo fi 4r.rcnep cu eft

I{pIIlrLIc, 060BHa.reHHbIe TeMHLTMT'I (py}r{HaMlr, HpecTr{HaMH r4 CBeTJIHMT{ Itpyi}iHar{r.T BLI[IIIoJIeHLI cool'-
BeTCTBeril.ro [prr CJreIITror.rIr{x i]HaqeHlrEx: r : 20', v - 40' rr r : 60'. llpuBHe BLrrII4cJIeIrLl flplr ciletry-
IonII{x 3rlaqeHl{flx fiapaNleTpolr a-DII:0,6, lo-20 b-rH:0,6, 4o:3; c-x17:{,Q, a":20;

tl - xV1 :1,0, 1" - l

or[r[eHr rroBopora 6onr,ure AJTrr 6oJrr,mr,rx 1']0, c yIJIoM f Me]Irrercfl AoBoJrbHo
cJra6o, c y6r,rBaH[eM I0 y6blBaer B npr,rJre fitr:rr],1tr.r i]Haqr{TeJIbrro cI{JIBHee, qeN{

B qer-rrpe. Paanocrr, r{e}r{Ay oupeAeJrflerl],rNrr{ x B rlerrrpe I{ Itpr,IJre JII{HIII{ MO-

}fier Aocrrlrarr, 20" u 6onee.
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Br,rrogr,r

Paccnrarpr.rnaJrilcb rroAeirb arMoc+epbr MIa,irua - Sg4LrnrtoHa c qucrblM rror-
JIOtqeFII{eI{, B IITONI CJIyqae }IaIIII{THOo BparqeHne OI{aBbIBaeT J]UInL HOBI{aq]l-
TeJrr,Hoe BiluttlJyre r.ra rroJrflpr4sarlurc r.rsryqeHl{fr BHyTpT4 lrltHrru IIorJrorqeHrlfl,
B nepnyro osepeAb DTo o6rflour{ercfl re}r, nro rror.flpllaarrrlr4 AByx rJIaBubrx no-
ne6auufi AJr.fl cJryrraeB uoflepeqHoro u trpoAoJlbHoro uo;reft paBlrbr coorBer-
CTBeIIHO IIOJI.rIplI3aIII4flI\I AByX I{eBaBI,ICI{nlbIX IIOTOITOB' Ha I{OTOpLIo I[O]I{HO pa3-
JroH{r{Tr, rrpoxoAtrn{ee arepeB cpeAy I,IS,IIyaIer{I4e. cne4onatenr,uo, 3TI{ rlorol{Ir
ne uurep{ep[pyror r.1 n{arr{rrrFroro BparqeHl{fl He l\{o?fier 6rrrr. ,{rr llpolre?Ity-
TOqHbrx cryqaeB ilIarHLlTHOe BparqeHl{e ecTb, Ho He3HaquTerr,Hoe. EcJIir
lru 6y4eu paccNrarpl{Barb r{oAeJrb aruoc{eprr IllnapqurzlbAa - Illycrepa.
rrpr{{e}r I43Jryt1gg1ru, traAarorqee cl'rr{3y, Ha rrorJlotqarcnrytft I,rJILr paccelnrarcq,ur"r
cnoit 6y4er rrpor{BBoJrbr-ro rroJrrrprraoBarro, ro e{r[ext r{arHr{rHoro Bpan{errr,rrr
r{o}r{eT I{r'paTr, oqel.rb rjrraql{TeJrr,rlyrc poJIb, rrocItoJlr,Hy Iroe{$uquenTlJ, }ar!I-
?llramrqrre aror D{{er{r R ypaBI{eHIIr{ repel{oca (1), uopagna xoatftflrqueuroB,
BLIBBaT.IHLIx qI{crLIM lrolJlolqeHuelr, O4r,ru rra TaHIrx Bo3,vro}nHlrx cJiyqngo
paao6pan ua,r,rlr a [1.].

Bropoli [pr.rquHoir, orpaHun[Baron{efi poJrb MarllrrrHoro Bparqeul{tl , flB-
Jrrrercfl r4r\rer{rro paBerrUrBo no Itop,'IAr(y Be[],IqLIHbr noeSSuqueHToB, yq11161-

Barcqux MarlrrrTl-roe Bpau{e}rrle r,r ToJrr,HO norJlorr{eHlile. Jlyuue Bcero 9To cTaHeT
flcur,rlvr nprd paccMoTpeHr4n rracTlroro cJryqng paclpocTpaHeHIrfl y : 0. Tax xart
Jt\rtrrfl. {oplrupyerc.E B cJroe c orrrrrqecnoli ro.rrqlrnoft t - 1, to ltotnuo no-
r(a3arr,, rrro r{ IrJlocxocrr, rroJrflpr,rgallurr Arrtr f : 0 a rlJlocxorroJrflpr{BoBan}Ioro
rraAarorqero fiBryqeHu.fl rroBepr{ercti Ha yroJl lropflAr(a oAHoro paAuaua. Ta-
xuu o6pasoi\r, lIBJIyqeHLre, rIoBepHyroo Ira yroJr > 1, upocro rle Br,rxoAlrr I43

arilroc$eprr. Cne4onarerbrlo, ecJrrl rler Apyroro MexaHIlSMa Bparr{eullfl trJro-
cr{ocrr.r IIoJrflpr4sarltrr{, rtpo}re o6ycnoureuEoro ca}roii: nunnefi IIorJrorqeHr{.E,
rO II yroJl B paAI4aHax TIaIHI,ITI-IOI0 BpalqeHlIfl He MolI{eT SHaqIITOJIE,I{O upe-
sntuam 1.

PaccuorperlHa.fi BAecb nroAeJlrr Mlrnua - Sg4rurtoHa c qrlcrrJM [orJrou{e-
Hr{e},r Aaer r4HTepecHblft atf$exr rfarur{Tr{oro BparqeHrrn. rrJrocxocrl4 [oJr.EplI-
Barlr{r.r r,rBryqeHufl, aaalrcaulur,i or aracrorlr. B qeutpe Jrurfitu I{ HptrJlbflx Bpa-
tueHrrfi rrporlrBorloJrolnHLI. Hymuo orr\{ertrrrb, rrro AJrfl na6nro4enr.ra atoro a$-
$eHta Hy)r{Ha roqr{ocrrr rl3NrepeHu.fl norlTypoB nuuuft trop.EAKa lo/o rL }j,ilme.
3ro, repoarHo, Boar\rolxllo cAeJlarr, ToJrblto Soroanentp[rrecnu. Ha6nrc4eHlre'
aroro a{{enra nfo?fier AarE, I{orroJIHr{TeJrbrlrle Ba}fi}Ilre cBeAeHr{fl o crpyltrype
Marnurr{oro rroJlfl r4 atrrocSepr,r coJl}reqrrblx rrrrrelr.

B aax.[ro.reH[e cquraro cBorIM AoJIroM BbrpaBrilTr, 6,laro4apuocrr, A. B. Ce-
BepHor\,ry u B. E. Crenanony aa o6cyx,qeHlre Hacro.Erqeii pa6oru.

20 gena6p.n t96t r.

t.
2.
3.
4.
5.
t).
7.

A. ll
B. E.
I]. E.
I. I-I
w.u
C. TI

A. A.

Jluteparypa
. P a.r r{ o B c x r,r ii. I,leu. I{prrrvrcxoit actpo{lra. o6c.,27, L48, 1962'
, CterraHoo, A. B. Cenepnr,rft. Ilact. rou, ctp. 166.
. C r e rr a r o s. I,IaB. I(pnrucHoft actpor[lra. o6c., 19,20, 1958.
. PasRoBcitnli. I4sB. I{pr,rrrtcxoiia'Ctpo$lrs. o6c.,26,63, 1961 .

nno. Publ. Astron. Soc. Japan,8,108,1956.
a lr A p a c e ft a p. fleperroc,nyulrcroi-r_enepruu. llJI, 42, 1953.
-f. f ap yn ol. I{acr. toIrl, c'rp. 221t.
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Tom XXVIII, 1962 r.

IIIII4IJ0I' JI.]IfI TIBTIATAHI{fi ITAPT MAI-HI4'U-}IOTO t[OJIfI
coJIHUA

II. A, 1l[a,pmbtltrtAm) l'. A, Motrr.ctt'

Orr rrcr,r rrlcT'or rpr (rlrour r.r ararou(afl npr crall{.a H oJreRTpoilrror,r-v rlorotltlu orrelpy_D II I l-()l) ,

rrorroJnrr:lyrorrlouycl rra c()Jl uc,lllorr lrarru.rrorparlc I{pr,nrcrrort acrpot]rr'rlrtuccrtoii o6ccpra'r't.r-
llirl ^,\IJ. OCiOl.'. 1{prroT'iIBrirr lrorrtoJrncr rroJryrrarrr napry larrpn}r{cllllotrII }IarIII,rrtlIot.'o rroJIrI
(rrpo;1o.tr,rroii lr"rril lrolr()l)c.l1rr,r,( cocl'aBJrrriorqlrx) rrcnocpollcruer{uo rpll rra6,lto,tlotrtttt-x, ltn-
llyl rrllor\LlLro o6pa6urrur. Iiapra lpe/(cranJrser co6oi.i .rrrrc'l 6y,rrallr c orrlcqaralrltrin{Il rIa
rtorr rlrrrpponr,rurl Brrarilrrl, yr(aibrrJaroqnNrI,I rcJrrrql,rrry, noJrnpllocrrr, rloJrtr r4 lioopiurrlarr,r.

A J]IIV]CL.] lTolt PRINTiNG SOI,AR MAGNETIC FII]LD X,I,,\PS, by IV.,,I , iI[ar-
Itlrtt'lttLl; arrri 0. .l. llctrritt .- - ,\ lrruLclicrl-priut,ing att.achrnolL lo the elecLr:on pol,onlio-
rrrcl,cr l:)II[[-09, usorl rviLlr Llir,sol;rr magnc,Iograph, is rlcscribod. Tiro at,Lac]tmenL permits
Iu.blrtiu rt rrrup oI rrrirgncLio lickl sl,rengths (Lransvcrse or lolgiLucliuaI contponents) tli-
lr'ctll rlrrrirrg nbsr'r'viLtions, r.vit,houL any aclilitional recluction. 'Jilrr: nrap is obLainod. in llrt'
Iolnr oI numbcls, rvhich inclicato 1,hc magnitudc, polarily ancl coorclillal,cs ol t,]rc Iiolrl,
pr'.int.od orr a sh.orrl, oI papcr.

lIpr.16op ,rlJIrr ileuararrr.rrr nalir [ralur{rHoro rrorrr Co.[rrr{a 6r,Ir paBpa6orirrr
l{alt /qorroJlrrerr],Ie n OJIer(rporrrrolry noTorrqr4oxferlly 3llII 09, rra rroropon{ iia-
lrltcl;IBaloTotI clll'IIaJILI lrlloAoJIbIIotf U noI1epeqHbrx c.rr:ltaIo[[r,Ix NIarFIr{Trror'o
rro.uR Co;rrrqa l1-3]. O6rr.rIro cl,IrHaJrr,r perr{crpr{pyrorcl rierrllcpLmuorl r{l)u
lroii rra Arralpailruliroiir renrc SllII-09. f{na uocrpoeHr,rfl rriipr r.{Boraycc rpo-
6yercg rlroro rpyAa rr Bp0rrrrrrr.r. C Apyl'oii croporrrrtl ,rlffri 6oJ]rrurei,t rrpoAyrirrrn-
IIocrl,I Ira6JrloAorrlllii orrettt, Balrir{o Bo upelrrfl ]rx rponeAelrr.ra Sr,rcrpo orrpe4eJrnrl]
CTpyI{Typy r\,I3.II1IITIIOIo IIOJI'I, }ranpl{N{ep, B 06racTrr C IrOllIrrUeHIrOjt ait-
rLIBIIocrl;lo. llocroNy IlllI,I I{a6JIroAeHlrr{ rleJrecoo6lla3rro pel.lrcrllr,rpoRaTr; ct,rr-
IIaJTLI }re 1l tsllfic ItpI{Rr,Ix JtI{]II{i.i, a B RI,TAC rll{d]polrlrx BrrAItoB, norta3r,IBarotr{ll-\
),pQBeIlL lr froJrflplrocTb lro,rrfl IIa [ccJreAyetro]r yrlacTlic rroBepxtro0Trr. corHrtra.

I4cxo11MB Droro r,r 6r,rr cl{orrcrpyr,rlloBaH rrpr.16op, noropr,ril fieqaracr nap-
1rr,r c uel)Irr,r'N[{ IlrrcbpoB],1rrr,r sfrar{anrr{ or 0 Ao 20 AJr,fl ol(Hor:r lr c 1{pacrU,nrr,{ or [)

Eo 2A /{Jrrt i{pyroii troJrflplloorr,r Marrrtr{rrrol.o rroirl.
O6ptr6orrta raltoi,t ltaprrr cBoAr4Tcfl r( rrpoBeAeHrlro r{Boraycc, r. c. Jrr,rr{r,rii,

o6r,o/(uuflrorqr,lx o6u{rrc no qBery oAr,ruarroBr,re qr4QpoBbre Brrilrrr{. I{apra orta-
ilril'BacTcrr /IocraTo.rllo rrat "Trfllllloii n 6es nponeAentrfl l{Bol-aycc, Tart rrT0 B(,
Irpexrfl rra6Jrio^eHr,ri,i rlofltrro r]r{ocr.rrr, nopperrqlrrc B rrpotpanrrry cpa3y }rre iro
IroJryuelrr'r[ napT.lrt Toro ]tJrr.r I,rHoro yqacTHa IroBepxrrocTl,r coJrllrla.

tl)orolparlufl rrco6pa6olarlnoii fiaprrr npuBeAeua Ha {ur.. 1.
llpu rrre,uaullLI reqaraIII,Ie Kapr t\{o}nlro corpoBo?r{/tarr, lr osurrr,rol:i lla6oroii

iJIIII-09, r. c. rlnpa.irreJrrrrroii Banlrcbro Ha I\r{arpa^rMrryro Jrerrrv. f{arrnr,rii npr.r-
6op llolic'r pacctraLrpulr&Tbcfl Ire roJrr,r{o Hax AoloJrHClnre Ii coJrlrcrrlror\ry r{iu'-
llr.lTot.padty, rro lr Hiln qr,rd)poilorrararoqafl npr,lorallHa r{ DJrortrpolrrroN}r rlorcrr-
lltlortclrpy 3lllI-09 IITIIT lliIlilJIIratIIr,rx et'o rpr4rreneHilrrx, u oco6crrrrocrtr, r{orlla
3 an r,lcr, cooTB ercTs yeT cft allfi p oBaHrrlo nccJl el{ye}{brx trJro[(aAei,r.

27 I
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'rlrrrr.. 1. 06pasell rrco6pa6orauuor;i Kaprr,r npoAoJrr,rroii cocraBJlrrlouleii Martrttttroto Iro.rrtr

yrracrfia rroBepxfiocrr,r Co;rlrqa. Idu$ponrre arra(r4 r{paclroro I(Bera rlo/IrlepKIry','r,I

O6nlrrii IlUl IIllt{6olla lI [IeItoropLIx ero y3,{ol} III)tIl]e,iloIt iIa d)ll r. 2-lt
(rlr.rrliponr,r e o6oalrii.rctrrifl iI(]ra.[eii ]ra Irccx rpox tplllIPax- 06lqr'le)'

ita rroliyxe :lJrclrlloflrro]'o rorerrrlr.roj\rerpa DIIII-09 (7) ycrarrorr.ri(]Itr,t lia llc'I-
riir rrr{Illyrrlen rrattnltttttl (2) , peTlfrrttop (6) , uepe4atotqlrii llpuII(eIIl{e,'\l}r'Iril-
.l ('.irrr .Trosrorrporrrlrirropo ircxailrarrla (2q IItl BtTIIT /\tlt'Iltt0rIrItr Iittll()'lliI'I (2'i),
riopo6riir cuopocrei.i (7) c pyrroarnoii (8) r,I aJIeltrpo11111,1ii fi,rrrlrt (l) (rrorta:lall

tlt,tIIlrrt,Tr\t), nottpl,ITLt ii riox;,x<lu (,1).

lIa rrltau<iii 6orroloji crerrrio :]ll[-09 ycralror]JtcIIl,l l]trtli.rlio(Iilr().il l, \r/lal)ltoi'o
\roxaIlr,IBxla (2'i) t IIollettJTIorIiITo.IIr, RpcIt;tlI{ [ay3 Me]tiA\r :rl{aliirul'l (28).

IJrt,rro.rerir.te r]cero ilpr.r6opi] rrpor,i3uo/{r4Tcrl c IryJrnra Aiitt'IIIIllol'llll()a tlel)0;l

ll0.1o, vcrarrouJrelrrroe Brryrllr.r StlII-09 lr 3itr\'IuI{illoqee I{etti{ Ill'rrilllt{tt l\loroptl
,:roilToillloTtIlT{rIo,fo }Iexallllrtr\ra rI [eqaTaIOtlIel'o )JIeHTl]OXIaITIIITA (/(t).

Ocrlosiroi,i rrexaHlrqecrioii -racrsro ttpl,r6opa flr]"rlflcrctr tteLIilTilIoltl,eo Iio.rtooo

(9) , or.rlrrrrlec r:rit BepTlrnaJrrrnoii' ocfi (10) 1I IlCTaIlJICIIlroe u HOpryc (11).
' 

Iriopuyc (77) yripen.rro, ,,. oruu/[uott r(porlllrrer:i]Ie (12) IJIIII-09 yr'oitr,IlrI-

'r,,n, 
(lJ). Ile.rariroirlec rro"reco rrprr nor'ror\r.{ ualpoHot}oii.t'trlrt{ (IJ). rirnullti

Q{ it tianltan;Inrofi(llx ] o,IItIIiorr (na tplrrypc lle B1{[I'IIIlnx) ctl.taatto c i\Iexa-

Ill,tSll()I{ iIl]lI}I{cIII,I't jtepa caNIoilI{cqiI TaIt, .rto rro.unr,rii Ilp()6eI. II€)pil ;'Iii()11 rrSrlptlr.

il csaraloiuct'o ItoJICCa.
lIe.ra:rarorqee rto.rreco (9) irueer 40 rragos c Rcrattl"rlcIIlrl l,trrll Il)rallcoIIaIl!t

(/5), rrtr Itollqax I{oroptttx I}t,[t'l]aBI'IpoI]alrr,r ql'Id)Ill,r ({rrr' 11)'
' 'l'le.rtrrarorlec Ho,rcin (9) r,recet en(c lro cBoer:i ot{p)ritiFIocrlI 4() tlt,tct.1'ttotl

(71i), rioropr,tc ,tlpI.r Bpalrle]rrIlr r{o.rroca BoS/ter:icrBylor Ila ll.YCliol]l,lo Iioilriltirl'l

i-ZZi, rnnr',i,rarou;recfl rrprr ooBr\rerr(errr,Iflx oocri Iyittloo]Iott (7r) LI tl Iiol)rI 1r;14[)-

)ui,l , nrororr,rBrra (-19).' flrropr, (71l) cpa6artlrBaer or_ i).rIerirl)o,uarrrrtra (18)

ir rrpr{}r{lrr\rueT rryarrcorr (15) rt l\l}Vxr{ReTIIyrc JIeIITy l{ Oyytlll0.
i1p;i,; 

"po6iir,rn,,rrrrfl 
yi(rillrrol'o rrexarl{Bi\Itl ycritlrolr,rltrtTo ritlir'Irl , 'tto6t,t

ltl)I.r yilr{0I{t{ilJrtiIItnx t'pa/II,IellTrtx Iro,rrfl, i\[ofyIrII{x 6lnTb rleTtto l]illll'Ioillllll'l.illI Ilil

JII ll-09, T. e. IIpl{ rTarior,rxtil,r]t>rror:i ortopooTl,r r]pilrI\elll'IrI IlCrIiITitIt)lI\ero itoilcCii

fltiopb yclteJI IIOnilcTb lttl Te,rt o I.INIetiIIO TOIIO ll)/iIIICOI:ltl, 0ooTllclllcTil\rloll\IItl

:-72
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BbrcTyrr rroToporo BbrSBaJr TortoBr,rfi r.rlrnyJrbc SJreI{TporrarH[Ta. BpeMfl rlpO6era
Iepa qepes Dcro ur{aJry y flpl{Me}reHr]olo SIIII-09 cocrasrflno I cen,a IIocJro

}/CTAHOBITI,I AOIIOJIHI,ITEJIT,HOTT XITTTEI ATI.IHI{ C NEqATAION{I{NI I{OJIECONI, XOTf II
6l,rno upe4uprrlltrro lrlroro r\rep [o yl{eHbrneHrrro ero }roNre}rTa raHepqrlrr, Bpelll
rloapocfi.no go 7,2 cen. flpv slrcre nyaHconoB 40 u ux [Ir,rpr,rFre, coctan,naroq,eff
0,4 paccroaHr,rfr rrelr{Ay r4x qerlTpar{tr{, r{ancrllraJrbno Aonycrrr}roe Bpexrfl cpa-
6arrrnanun rrexaHllaNra paBllo 6 ,trcen, sro Aocrr,rruyro Ba cqer yNIeHr,IrreHI,If
rrHepqrrl{ rrexarr}rqecltr.rx getareit rr floBErrrreHrrfl xrorq,Hocrrr rol{oBr,IX r,rlrnyJrb-
coB B 0JleriTpolrarHr,rre yAapHoro }rexaHr,rsnra,

Dr.rr. 5. Pacnoror(esre ql.r$ponrrx BHar{oB
EA trETIATAIOT{EilI ROJIECE

fleuararoulee HoJreco r{N{eer ua csoert qurur'rAprtqecxort rroBepxr{ocrn Br,I-

Speaeponauurrrl na uoJroBlrHe or(pylr{Hocrr{ r.as (20) gra xouraxron (27),
yrrpaBJraroqrrx aJIenrpolrarHr.IroM (22), rtogntri\rarcqlrlr rtrrlr orycnarorqrrxr AByx-
rlBeTrryro JreHTy OT nllmyulr,rx MamtrHoI{ B saBtrclrrrocTlr oT noJr.flprrocTr{
IIOJIfI.

,(na nxna4r,rBaHr.{fl 6yuant I{ ee AuI{rxerrr,r-n 6r,ua rrcroJrr,3oBaHa rraperr{a
uumyrqefi lrartrr{Hltlr (2). flnumeurre naper]trl, o6pasymqee crpol{y Haprbr rrar-
I{rITIIoIo IIOJIfl, IIpI{HfITo paBIIOl[epHbINI C TpeN{.tr CI{OpOCT.fII{1I: [epBafl -1,4 .u,nlcerc, Bropafl - 2,8 n4,"4,r,lcelr I{ rperb.tr - 5,6 u.u,lcen. trllauerleune crto-
pocrrr Aaer rrBr{enel{r{e rracrlrra6a rtaprr,r [o crpor{e 7 : 2 : 4,

Boalpar naperl{I{ rI [epeBoA 6ynraru ocyu{ecrBJraercfl Bpyquyro, r{ar{ Ha
o6r,r.rlrofi uuuryqefi rrarnr{Hl{e. flna co6rrcAeHr,rrl uacura6a uo nropoit r{oop-
Ar{FraTe }ry}Hr'ro noBopaquBaTb BaJrr{H (24) coomercTBeHrro }ra oAr{rr, ABa r.rJrr,r

serbrpe ay6a. .(nuxrelrr{e KaperKI{ ocyu{ecrBJrrrerc.fl Brrrrror\r (25) c rpexyroJrb-
Hr,rlr rrpo(br,rJrelr HapeaHrr I{ [prr ilo[roqrt nann4uoii raiinu, 4eiicruyrorqeit rorr,-
Iro B oArry cTopoHy, ItaH xpaloBr{n.

Snerttpn.recHarr cxelra yrrpaBJrerlrIfi r\rexaIIrrBr'rorr rreqaraHr,rfl nprrBeAerra
ua $nr. 6 (prrl Aerareli Ha cxer,re orMerreH Holrepar{r{, o6rqr,run c {lrr.
, _L\

My.nnrunu6parop Ha JraMle Jf y, co6pauur,rr,l no cxei\re c Haro4nofi cBrraLro,
EaxoAI4TCfl B SaTOpr{OXeHHOilI pe}nl4[re LI BaIIyCHaeTCfl OTprIqaTeJIErrbrrrrr rrN{-

rryJrbcarrr{, noAarorqr,rl\rr.{cs c Horrraltron (77) qepeB AuoA f .3ror xacna4 Sop-
MIrpyeT rrocTo.flHlrr,re rro AJIr{TeJIb}rocTr{ (2 ncen) rroJroH{r.rTeJrbrrEJe rr}rnyJrr,cbr,
ycrrJrrrBaeMbre rrerJbrrr (no cxeue) rplloAoM Jrarrrbl Jf , u r,pavw,rr (uo cxerre) rpu-
oAoM Jralrnr,r JIr. lloc.le ycl,IJreHr{n orll r,rrrnyrrbcbl yrlpaBJr.slor roxo}r Br,rxoA-
uoit ualqur,r JIn, s atoguyrc qcnb rtoropoii BnJTroseH [errararoulr,rii cnextpriuar-
nur (78). Mouluocrr, TonoBbrx r{Nr[yJI6coB B aJreI{Tpo}rarHr,rre o6ecneqnuaercs

<5i o/ rrt
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Ba cqer MaJroro tsHyrpeHHeto conporl{BJleHllfi JIaMtrbI JIa tu:ra 6H5C r,r 6o,nr-
a1oft SMHoCTLI d)[IbTpa BLI[pflrII{TeJI.a, oTAeJIbIIOro AJLrI BbIxoAHoft JIa[[[bI.

Baaqrre r,ra 
'anognort qeIIII JIeBoIo (rro cxeMe) rpuoga JIal\{IIbI JI, yctttten-

Hbre rrycltoBble I4MlyJIbcLI I{CIIOJIbSyIOTCfl, ItpoMe OIIU0aHHOIO I{aHaJIa nycHa

anenTpoMarrrl41a, AJLrI {opunporaulLa BpeMe}II{ traya lllerfiAy rreqaTaHr,renl oT-

AeJIr,Hr,rx qraSpoerrx BHaKoB, Alr.a qe1'o qepe3 uuTe1pllpyrcqyrc qellb IIMIIyJIb-

cbr troAaloTcfl r{a ceT(y upaBoro (uo cxervre) TprroAa JI2. I4z auo4norl qerrl[ oToro

TprroAa nMtryJIbCbI, picurupennble Ao L0 ,ttcen, troAaloTcfl IIa JIeBLIfi (no Cxerre)

tplrog JraMfrbl 1s, orxpr,rnafl ero r{ BbralrBa-fl arrrM cpa6arblBal{Ire peJle Bpe}IeHrr

uiya (J0), paeMbrr(amrqee Hor{raxrr;r (37). Pene (30) nx,rroueHg tro cxeMe c Ba-

,ua4ruirra*-[pr{ orrrycr{arrl{r{, AJr.tr qero traparJleJrbuo ero o5}[orne BxirloqeHa

euxocrr, 70 infi, a [pr4 rroxroqr{ neper(Jrrcqarer,r. (28) ol{a ]\ro}fier I[BMellrrrbcfl
go 20 vt 40 atn9p, yBeJII,lq[Bafl ar?IIvI BpeM.fI ortrycl{aHllfl peJle. flepexIloqareIb
trCtrOJILByeTCfl IIpI{ I{BMeHeHIru.l CI{OpOCTI{ IlepenIeu{eHl'{.tr (apeTI(I[ ulliuyrqeii
MAIU4HKI{,

Tannnr o6paaort, Ha?fiAoe [poxo]I{AeHtre [yCItOBLIx I{x[[yIIbcOB BbISLIBaer

paBAtbIr{aHr4e HoHTaHTou (JJ) , BrrJI}oueHHr,Ix roc,legcinareJlbHo c IrycttolJr,lxIIr

fiogTar(TaMrr (JZ) , rax qro Ha Bpenrr Me)r{AyauanoBbtx traya IrcttJIIoqaerc.fl B03-

Morr{HocTb BaIIycHa uy;rrruwr6paropa Ha JIaMIIe JIy Ecnm [o ononqauull
trayBbr noHTaI(TbI (77) onaarrnaloTc.fl saMHHyTbINII{, ro IIoAasa cJIeAyIoqeIo rry-
cHoBoro rrMrlyJlr,ca BoBHI{I{aeT OT SaMbrXaHtrtI I{oHTaKToB (31).

flpr aarucrx coruesHl,rx a{arur{THr,rx Hapr qacro r{MercTcfl yrracrnrt c rrJraB-

Hr,I]\{r{ I{BMeHeI{r{.Ei\{u Hanpfl}ileHHocTrr rroJlfl s6Jrr,{su HyJreBoro SHaseH[fl' TaH
qTo Ha pflAe cTpon N{oryT or(a3brBaTbcf AoBoJIbIro 6orrrur.re Ilpo6efibl, ecrl4
Bbrcrytr (/6;, cooruercrByrorqr{ii auany 0 orxo4ur or irogragros (17), a c.Ie-

4yrouiuft'ne AoxoAnr. Auaroru.rr.roe flBJIeHI,Ie BoBrroE{I{o r[ flprr rpe6yrorqeirca
IrI{oIAa raxofi qyBcTBuTeJrbHocTI4 MaIHIIToIpaSa, KorAa qacTb BaIIIIcI{ Ha

9IIII-09 o11aBbrBaerc.fl aarrrl{aJreHuoft, TaH r(am Ballrr(aJreHrlocrb Hacryrlaer Ham

itae uocne BbIcTyIIa, cooruercrBylolqelo Iu{p^o^noyy auaHy 20. floatouy
nuCryurr (76), coornercTBylotr{Ile sHaI(aM 0 v.20, cAeJIaHIi pacItrI4peH}IbIA'II{.

JIauua JIu cttyxwr AJrfl yrrpaBJreHr{fl aJrer{Tpo}rarullTot{ nepeNlerqeHr4rr AByx-
qBerHori rerrrr,r (22).Tlpn o4uorl rroJrflpHocrl{ rroJr.fl Kolrraxru (2/) pasoxrHl{yrbl
11 Ira ceTKI{ JraMrrbr'rroAaeTcfl sarlnparorqee oTpI{IIaTeJILHOe Harrp.flxrenne. IIpu
gpyrofi oHI[ BaMHIIyT6I, T&]t rlro Ha ceTHax JIax{rIbI J75 uog4epxl{Baercf IIy-
r-enofi IIoTSHIII{aJI oTHocItTeJIbHo I(aroAa, I{ sJIeHrpoMarH[r (22) nplttauyt sa

cser roHa orHpnrroft JraMrIbI.
flpu6op 6nr.n uocrpoen s 1960 r. rr rrocJre orrraAmr{ B IrIoJre 1961 r. BItJIIoqeH

B rrOBCeArreBHyIO pa6ory.
flplr6op nyeet trpel{MynlecrBa nepeA aHailorrlqHblttl upn6oporl' [ocrpoel{-

r{brM ; IAO t4]. Bo-ueper,rx, Hapra MarHr{rHbrx rroJlefi [oryqaercfl 6nrc:rpee,

Mtrrry.fl Sororpa{uuec1lIfi npoqecc. Bo-ntopnx, 11olyrlaercfl HaIJI.flAHafl I{ap-
Ttrrra IroJI.E, yquTblBalolqa.fl I{. elo BHaH. }tpoMe Toro, BI4AI4l\,Iafl salllrcb AaeT
BoBMolr{Hocrb [pr{ rro6brx rroJroxter{r{flx cpaay rloBToprrrr' cr(aHr{poBaHIle
trpofiAeHHOro MecTa.

, 23 gexa6ps t96t r.

JlrreparyPa
t. H. C. Hur.yunrr, A. E'.9-"^ueprr,rfi, B. E. Cretrar{oB. tr4an. Itpuu-

2'.
J.
4.

cxor"l acr:por[raa. o6e., 19, 3, 1958.
H. C. ILi n^y .n rt rt.' l4es. Hpuir'rcHofi actpo{rr.,o6c., 22' 3, 1969r^
B. E. Crerianos. A. E.-CeBepur,rfi, Hact. toru, crp. 166.
JI. 1\{. H o r rI E p. tr4ar. lAO,22, :obrn. lt, }li 169, 1961 .
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Tora XXVIII, 1962 r.

YCTAHOBT(A C ilEtIbIO ITU}IrA
A,ltfr IxSPrEpEIImfl cx,{,T ocul{rrfrTopoB METOA0M IIoIJrotr{EI{mfl

CIZIJIIII OCIIMJINflTOPOB IIE}TO1]OPbIX fiI4HI4ff BE tr, SN tr, GE I
M. 3. Xonaoa

OnIrcana ycrarloBlta 
" 

nsqrllo l{mrrra gnn rrarrepclrrrrr oriJr ocqr.rJrJrxTopoB NreroAorr florJro-
il{eHr'rE. Vcranostta clra6rxona {toroa,renrpn.;ecnoii npr.rcranxoli, npe4udauaqenuofi AJrs rr3-
IIepcnr.rfi gItBr{BaJrerrrrrlrx mi.rprru c,na6r,rx mrRlrf,r nor.rroil{orrllfi.

^^-. 
np{gg{artrI peByJIr,rarLI olpe4eJreHrrrr orrrocr,rreJrr)Hbrx cr{Jr MyJrr,rr,rrrJreros Be I Il 3321,

195^! tr ?P4 (ra6.ir. 1), nrlunri Sn I2u2" 3031r, 3009, 2706, 2661'(ra6r. 2) u Ge I?."?u2709,
2601, 2592 (ra6.rr. 3).

A ]]EVICIJ WITII A I(ING'S FURNACE FO11 TIIE I\{EASUREN,I]INT OF OSCIL.
L.,\TOR STITENGTI-IS lty TIJE ABSORPTION- X,rtrTFrOD. THE I _ VALUES OF Be I,
S.n I and Ge I LINES, lty Ll . Z. I(hohhlou.- A clevicc r,vit,h a I(ing's'furnace for measuring
tlic_l - valltes _by tlrc ahsorpLion niethod is described. The devic"e has a pholoelectric aL--
Laclrnrcnt for the mcasulcDlent of equivalent, wiclt,hs of weah absorption lines.

Xora ycranoBntr c rdctroJrlBoBar{r{etr Br,rcortoretrileparypHbrx fleqeiA rr.rfia rrc-
qrr Htrnra [1] cyqecrnyror yme IrecltoJlbno Aec.srr(oB Jrer, BogMo]nrrocrr{ r,Ix uc-
lo.rrbBoBaHI{.rI AaJreno He I4crlepllalrbl. 3To ItacaeTc.fl KaK o6T,e(ToB r(ccJreAo-
BaHr,rfl, TaH r,r lreToAtrKr,r I{3r{epeHr.rfr. Tan, r nocJreA}rrle ro4nr IO. tr4, Ocrpoll-
cItI4I,i rr H. II. flenrinn [2, 3] paarrdJrr{ xreroA oAHoBpcN{cHEort llerr.rcrpar{r{[
noJrlroto [otJroil{eH}Ifl II (ItpIOHOB) POH{AeCTBeITCT{OrO, rrTO SHaq}rTeJrbLrO paC-
ml4prlJro Bo3Nlo)fiIrocrlr ycraHoBRr{ r4 rroBBoJrllJro orpeAeJrr,rrb a6coJrrorrrbre BHir-
qeHr{fl cr4Jr peBor.ra}rcrrrrrx .rlrnr.rii p.EAa EJreNreHToB. SHaq[TeJrbHoe pacllli,rpeHtre
BoBxIo}I{HocTeii ycranonolt IIo/{o6Horo rr4ua cBflBar]o rar(H{e c flpr{ilreHeHr{eM
$oroa;renrpr,rqecrror,i perrrcrpar{rtv [3, 4t]. Paaruqnr,re BapraaHrrrr c[oroo.nenrpu-
qecxoili perl,Icrpal{r{Ir crrel{TpoB rlorJroxlc}rnrr rdcrroJrr,Byrorcrr B acrpodlr,IBr,rqecmux
lICcJreAoBarr[flx rr nroryr 6r,111 6ee rpyAa rrepeneceHr{ rra perrrcrpaquro Jra6o-
paTopr{brx clerrrpoll.

B ctatte orrl{cblllaercrr ycra}IoBJlerrHarr u }tpr,rucrrofi acrpocfnalrqecnoii 06-
ce]lBaTopr.r[ [esb I{].rHra, r{eTo,r{r,rna perr{cTparllrrl cuenTpoB r.r [pr{BoAfrTcfl pe-
SYJJbTATbI I,I3IIEPEIII,Itl OT}IOCUTEJIb}II,IX CI4JI oc](I,IJIJ]aTopoB HeI(oTopbIX JII{HI,{II
Rc i, Sn T, Ce T.

l. Onr,rcauue ycrarroBnr,r

Vcranonxa c [errblo ]tuura AJrfl oflpe/IeJrer{rrrr cr{JI ocqr{JrJrrrropoB nrero,{oirr
rrorJrouler.rlrfl He oTJrr,rrraeTc-s B rrplrrrur,rle oT I{pyrl{x ycTarroBoH [oAo6Horo
TI,I[4.

O6rquri BrrA ycrarroBnr,I noHaBaH rra ibr,rr. 1. Vcranonna cocror{T r,rB co6-
cTIleHHo rleqrr 7 c BaltyynlHo-ri ycrarroBil oit 2 n ucTosHr4noN{ trr,rraHrr.E - cl{Jro-
BLIxr rpaH0cpoplraropolr 3, paccuurar-rrrbrxr }ra [oJryqerrtre Bo BTopr,rqH oit o6-
rlorHe rol{oB i{o 1700 a. Tparrcr[opMarop rro/{t{Jrroqerr H cerr4 qepeB c'r\ rr Hsa-



tlrnr. 1. O6qnii Br.rA ycrarroDnrr

, - [ecb HttHra, 2 - Bar{yy}rHas ycraHoBHa, ,, - ctrroBor-r rpaucQop_
Marop, 4 - r,rcrorrHuu HelpephrDr{oro CreHrpa (flaMfla AHCIII-I0008),
5 -otreftrporpa$ [tCA-l, 6 -SoroareHrpurrccHaE flprrcraBr{a, 7 -lcrr-

JruTeJrb lrocToflHHol,o Torra ((I{aHTyc)), 8 - caMonr{ceq, g 
- IHTerpaTop

fbrft aBTorpaHc6opN{arop, o6ecuesusarcrqr,rii BoBr'ro}r{Hocrr, peryJrrrpoBaHr{.rr
pe)fiEMa flequ. HarpeBaTeJIr]Hr,IN{ BJ]errerrTonr cJryxrr{T rpa{uroean rpy6ria, uog-
HJrroqeEHaE Ho BroprqHoii o6uorxe rpauc{opuaropa. Itoucrpynqufl trequ
o6ecuesrsaer BoA.flHoe oxJra?r{Aelrrre Hoptryca fleqld, Bar{yyn{Hbrx yrrJrorrreHtrft
tr I0]T0BBOAOB. tr4CCIeAyeMoe BerqeoTrlo rroMerqaerc.fl n rparfnronyro JroAoqHy,

ycrarraBJrr{Bae}ryrc BHyrpr.r rpa{r.rronofi
rpy6Iur. Co croponrr Snauqen treqb cua6-
)r{er.ra AByarrr trJrocnorrap aJrJreJrbr{r,rt[Ir HBap-
r{eBblnrr{ oHoIrrHaNIr{, arepeS HoTopble trpo-
xoAr,lT cBeT oT r,rcTorrrruna HelpepbrBrrofo
crrer{Tpa. B na.recrse rar{oro r{croquuna
IIpIIMeIIeHa ItCeIIOI{OBa.fl JIailIfla CBepXBbI-
coxoro AaBIrerrr{rr AHCIfI-1000E (4, {xm.I).
Irrrraenrafl or alrlrynryJr.nropHoii 6arapen,
Cor,racno [5], rarrrbr uo4o6noro rr{[a
np r.r co 6,nroqeHrrrr onp eAeJr eHrrbrx ycJr oB r.{ri
o6ecneqr,tnaror trocrorrHcrBo cBeroBoro
rroror{a c roqHocrbro 4o 0,5%. Jlauua
o6"r a4aer B ecrrr{a p a Brr oN{ep Hbrrr rrelp ep618-
HbrA{ cnel{Tpoa[.

0

@lar.2, Orrrlsecnas cxeMa ycraEoBnz

f - trcrosHaft Helpep6rBHoro cne}(Tpa, 2 - rqEBf.r, , - HarpeDareurur,tfi aneuert Ife',,a' 4 -
gerrporpaQ, 5 - Bxo,qgar qeus {oroauextpl.tveonofi [prIcraBHI{' 6 - $oroyuuorrurerb ruua EM]

c fiBapqeBhrn. ofiIIoM, 7 -IlaqarcqaEcE rrJroolrotrapaJrleJrbHaE HBapqeBaE [JracTI'IHr(a
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B rtaqecrne crrenrpaJrbrroro uplr6opa ucrrorrrraoBarr clenrporpa6 ItcA-I
(5, tnr. { ), cua6xeH nr,ri,i r}oroa.rreitrpnvecHoii upr,rcranrtoit (6).

Ontlr.recitas cxer\ra ycraHoBnr,r rrpeAcraBJrerra ua r[r,rr, 2.
@oroeleltrpflqecH a.fl rlpl{craBlt a ycraHaB Jrr,IB aerc.rr ]ra r{ecro l accer br cn eli-

tporpaSa rr B3alrMoaarteHr{Ma c noc.rre4neii, Tar{ qro cuertrpotparf rromer 5r,rrt
I{CfroJrbSoBaH r{aH 4rn r[ororpadrr,rponarurn, Tan r4 4.rrn r]oroaren,rpr.ruccrtoit
Sanrrcu cIIeHTpa.

C onncauuort yctarlouxor,l 6r,ur,t rrpor,raBeAer{br }rBMeperrr{fl artBr{Ba,]rel{THbrx
mr,rpr.rH I{ orHocr{TeJrbr{brx cr,IJr rrer{oropnrx nr,rur.tri Be I, Sn I, Ge i.

Bu6op o6r,enton IrccJreAoBarIrIfl orrpeAeJrrrJrcrr cJreAyrorqr{rrr,I coo6pa;ne-
III{EMI(. flolyuerure AaHHEJX 4la Be I upe4ctan;nrrer r{rrrepec rJ cBrr3rr c olpe-
AeJreHI{er{ o6trtmr. sToro SJIerIeHTa Il paaJrr{qubrx acrporfr,riuuecnr,rx o6rettrix,
tITo Hap.sAy c o6tr,nneu Apyl'r{x Jrerr(r{x aJrer{e}rron (Li, B), [pr{BJ]er{aer Br:r!r}ra-
HI're MIrorI'Ix I{ccJleAotsarenert [6-BJ. B c.,ryuns oJIoBa r{[reercrr rJoar{o}r{rrocrr
CpaBHI{Tb AaIIIIIiIe, [o.ltyrlellrrfle Ha OIIIICrInaeuort yCTaI]oBI{e, C [&lIrIr;1\Ir{, Io-
JIyIIeHHEIMT{ paHec lra clleltrporPl{e c 6ottr,rnoti 4r,rcnepcl,reii n pasperuarorqeii
clr.norl (cnexrporpa$ c orue;re) [91.

t_IolyueHue AaHI{bIx 4la Ge I nxo4r,rr B rrporpaMr{y rrccrreAoBa[rr,I.fl aJrcrrer{-
ron IV rpyilrbr repuoAuqecrtort cr,rcrerrrr (PliI, Sn I,'Ge I, Si I, C I).

2. (Dororpatlru.recnaa per.r,rcrpar{r.rrr

Cuexrpr,t rrorJrorr{eHl{fl ($ur. 3) I{ccJreAyeMbrx DJreN{errron 6r,r.ulr rroJryqeHbr
B rreqlt ltnnla n aruocSepe aproua (700 uu pr. cr.). Bne4erure ap]rorra BHa-
trl4TerbHo ylxl{ptrer JrI,IuLrrr uolrJrorqe}rl{fl rr rexr crlMJix{ llacrtrrlrBaer .rrlureiiuyio
qacrE, Hpr{Boii pocta B cropo}Iy 66,nr,rrux DnBrrBaJrcrrrrrr{x rlnprrH, a rar{Ere rrlle-
tIflTCTByer SanLIJreIrI4Io oHoIIreI{ r{ Baa{eAJr.rrer gur!{ysuro rapou uccJieAyer{brx
neqecTB.

flpone4errru,rft ana;nr,ta crrenrporpaMr[ rroxaBaJr, .rro 6neu4lrpor]aH]re r,rccJle-
,qycybrx tryJIrrTLrtrJrerou r{ Jrr4rrI,rrl uocropoulrl,rnrl,( Jrr{rruflA{r{ orcyrcrt}yg1.

Jllrulrr'r IrorJroqeHI,Ia o6pa6arrrna.,rrCs no rruHpo(roror.par[]rnr{, rroJryrrer{-
r{Llxr rra petrrcrpr{pyrcu{eM rrunpo(tororrerpe M!D-4 (clurr,urre .irnrri.rr,r), nnSo
Ilo HerIocpcAcTBeIrrIbIM oTcqeTan[ co [II(aJrIJ nurnporfororrerpa (c.rra6r,te .rrr,rnru,r).

Bne4errr'rc aproHa, o6ner.raq rl,r{epc,ur, B To }r{e Bpex'r Barpylrrtrer
LII{TCpIrpeTar{uro noJlyqaelfl;Ix AarrHr,rx, IIocltoJr];Ir]r BeJIl{qr,rHa yrxr{perrr.IfI Ire
l\{o}r(er 6lrtr, uo4c.u.rralra r,IB-Ba orcyrcrul{rl IIit,(eit{IrrlX /Iarrlltrx Iro cerlegrlflM
ylxl'Ip.rlrolrllrx croJII(IroBeur,rrl. Ero rre rroBnoJIfler IrcIoJrbBoBarL I{l]r,rByro po-
ora. IIoarolly I{Syqaracb BalrlrcrrMocrb r{ex/Iy Drtur,rBaJIeHTrILg{rr 111r{pr,Isalrr,r
naltr,rx-llt6o A]lyx l{ccJreAyeirrJx trr,rrrr.rll rllr{ r,lJfirelrerrr,rll ycJroBI,li n ne.1,r. Ecnu
IIpI{ yI{eI{bIIIeIII{IlI Tex{flepaTypI;I B IIeSI,I 3a1]]rCr4tIOCTE, IIIlUrrI4x{aJIa R}rA UparlOi,r,
Ir4lrrqei'i B Ilaqailo ItoopAltrrar, ro uo nartqurrroii ranlrrr b6paaorr nrrgei;nort qa-
cTr{ SaBrIcI'{xIocTLr N{O}I{IIo 6lrno otrpeAeJrl{Trr oTIrorrlerrl,Ie cr4Jr ocqrrJrJrrrTopoB pao-
oMarprrBaexrt tx ltrnrtIYr.

H r.rxe [pr,rR oArrrcfl p eayJrr,Tarr{ r,rerrep enlri,i.
B e p Ir n I n rt. I{an6o.rtr,rluii nnrepec fipe4craBJr.rrer olrpe^ele]rr{e crrJr

I\ryJrbrr.rrrJreror Be I ).). 3321 , 2651 u 2494, na rtoropux 4na uoi.,re[unx 6rr.urr
HeAaBHo o6uapyrxeru,r B crrer{Tpe Connrla }ra panerrrr,rx cilenrporpauuax [10,
11]. Bce rpfl nlyJlbrl{IrJlera o6ra4aro:r o6rqlrur rrrrfi{Hr4lr ypoBr.reM 2s2pTP c rrorerr-
rll'raJroM 2,7 I eo. IJoaronry rpe6yerca- cpaBHr,rreJrbrro Br,rconan rer{[epary]la
trerlu Arrr ero Boa6y)flAerrlrfl (.- 2500'K). IIpu rartort rerrreparype .rucrbrft
6eplr.r"nur1 Aorrlr{eH rracroJrbno 6rrcrpo ,rouapri:rocn, nr,r6o Bcryrrr.rrb B coeArr-
Herrrre c yrJrepo/lol[, qro saparree ne 6r,r.no flcrro, yAacrc.s JIII 3a r{opornoe Bpe-
M.fl Cyu{ecrBollaHlr.fr rrapoB 6eplualrn B [erru noflyqurr, yAo]tJrerBopl{TeJrrrHr,re
crlenTpr,r norJrou{eurra. B upoqecce pa6orr,r BrrEcrrrtJrocb, .uo 6eprannurl o6pa_
syer B ne-rr,r ycror.iulrBoe coeArrHenr,re (uo-urArmronry, nap6r,14 6eprllrr,ra) r{ napbr
6eplr.n;rrr,rn [prrcyrcrByror B [equ B Terrenr,re ]\ruorux rracoB B noJrr,rqecrBe,
AOCTaTOqHOT{ AJr.fi rroryqeH[fl cner{TpoB rrorJrolqeHrrfr.
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Jl1,1lrlru pacclrarptlBoerrrJX t{yJrr,TrrrrJterolr Be I .tacru'tHo [epeHpbITLI ItaH

I paHeTrrLrx cnertTllorpatrxrax, TaI( r{ B IIoily{e}I}IbIx Jra6opaTopHbrx clleltTpax.
floorosy oclroBrroe BrraqerJr{e r{r:reer orrpeAeJIeulle Xg/ paccrrarpltBaer'IEIx N'IyJrL-

Tr,IrureroB. I-Ia,nu.rue roHr(oll crpynryllbl y lIccJreI\yer{IJX r\I}JIbTI'IrIJIeroB Ao-
IroJrrrr{TeJILrro pactrrripfrer o6;rracrr, DnBr{BaJIeIITIrtIx rrrl,Il]ulr, coorBercrByloIqI'Ix
llrnerlgort qacrll r{lllrBr,rx pocra. llolrouy artcrllaroJrrll{iltr It }IyJreBLrrI InI,IpI,IFIa}I

/00 2[0 w@?0

(Dnr, 4, 3(sltsaflefiTnrre rtrltpuulr mrulrft uor.rotqenl{fl lty;rrtlrrnetoa Be I
I(pyxrra -W <2497), r(Ballparbl -W (26b1)

Nro)fier 6r,rrn npoeeAeHa BTIoJIHe yBepeHHo ($ur' 4). Harl4euume sHarrenllfl>gf
Be I, a ra1lr(e paccqflraHHbre IIo Ta6lruqall Befirca[12], sMecte c oKcIIepIIMeH-
TaJI6H6IMI{ AaHH6ILIII AJIfi aHaJIorIlqHLIx x[yJILTIil[JIeToB Ca I, Ba I, Cd I lr
Sn I [13, 141 upune4eHbr B ra6Jr. t. O6cyxr4eHre fioryqelrubrx AaHHr'rx rvlo]nHo

naiirr.r u [15], rAe AaHFIr,Ie 4nn Be I 6rr.lz rlcrloJrr,soBaHbr rlpr[ aHaJrI{Be yJIb-
Tpa$uoileroBlrx JrIrHItft Be I s clexTpe Co;ruqa.

Ta6.rrrqa 1

Ourocrrrclsrrue Xgl

,J00 
"uA

Myrbrufirer I B. Ir*"r"-
I nt: ueuranrru e

Be I nu.ruc-
:rermHe [ 12]

t
1 ,95
5 ,08

3P 
- 

3,S

3P 
-3P3P 
-3D

1,

3,85
1 .93

L

3,63
0, 95

I
I,89
0, 53

O.n cl n cl. Bsuln nay.reru,r rrerbllle J.tr,trrrrll, o6;ra;\arcrqtre o6rq[]t l'tlr]ttltttrl
ylrolrrrenr p2 i]!)t ().). 3034, 3009, 2706, 2661),1{JIa Itoropllx ilallee 6rr;rll uo-
J]YIICIJ]]I CIlElTT]]Li IIOI'JIO]II,EIIIlfl C I]IXEJIE. ETTNITUATIEIIT]II,IE [II'II]I,III];t JIlIHI'II
3034, 2706 u 2661 R BaRlictrxrocrrI or Drrrr'rililJrcrrrnor"I rrLrpLrELI JrrIru'II,t 3009
rr1lr.rBcAerrr,r rra r[nr.5.Itart R?IllHo, It ]Iarrally ltoollAl,Ilrar,\{o}I{Ho yRepcrIHo Drtc-

rlralrorrr.rpolarrr nllnlruc llrlrr Jrr,rrrllii 3034 t 2706. !,:trn TTI4IIIIII 2661 trg-aa
ce lra.rrorYr Irlrrerrcr,rnrrocri{ aricrparroJlrrr{rrfl 1\raJIo IIa/Ieirtrla. CpaRrrerlIIc l(i1II-
ltbtX,lIoJTlrreIIlILIx Irit clicl{Tllolpa(lc c a[IeJrc, Ir IilrIII]JIx, floJryalegtillx Hil ycra-
HoIrIto co ollenrllol'ilai}1oil l{CA-l, rpulleAello R ra6rl. 2. flttrr lrirrrii 3034,
3009 lr 270[i corjraclie urrorrse yitroBJrerrrolrlrrerrbFroe. ,[[aunr,te 4nn ;ruunn 2661

Ctt I [13] Ba I [13] cd r []3I ZL I 114)

1"

0,92

1,

0,83
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Ta6r:u\a2

Oruocurenrnue l;

Cnenrportao II{cA-r 
I

Cnefirpor,pa0
c omeire [9]

0,96
I
I,22
0, tg

3034
3009

2706

266{

4.,r2
T

I,42
(0, 3)

BaMeTHO pa3JIUlIarorc.E. rIo-nu4nuouy, arlsexr HacbrrqeHr4a Jrr{H!rr1 ycTpa-
HeH He trOJrr.rocTbro, qTo ecTecTBer{Ho Halt6oJree crrJlbrlo cnaSbrBaeTcfi rrprl cpaB-
HeHrrIr JITIHI,TII C BalreTHO OTJr[qaIOrq[],rLrC.fl SHaSeHIrt{Mlr CElr.

c
sA

J00

(Dlrr. '5. Exnr'rlarenrm're urltprrnr,r nrtrr,rii Qlr'rr. 6. DxnlrnarenrRr,re [rrpr.rrrrJ Jrr4rrr.rft tto-
rrorJroil{enr'rs Sn I (nracrnaita Nb 2) rJrou{errrr.rr Ge I (n.rracrlrura N 3)

HBaAparbI - W (2706), ltpyHinr{ - W(3034), I(py}I{HIr - W(2709), EBaEparrn -}y(2691)HpeorrrHu - W (2661)

I e p m a rr Ir ii. B c;ryuae repr{aul{fl Tan}r{e 6r,r,nu paccuorper{Lr Jrrtrrrrfi,
o_6raAaroqre o6qrdM r{tr}nHr{M ypoBHer{ p,,P, (II2709,2691,2592) (r[nr. 6).
Yerneprar ilvfiitrfl c erEM ?r{e HrrxrHrr}[ ypoBr{eM (2533) cJrr[mnorr ctra6a n ue
MorJra 6rrrr, lrcuonbBoBaEa, flo,uyuer.rnr,re AaHr.rbre npr4BeAeHr,r B Ta6Jr, 3.

Ta6rr11a 3

Ornocr'rrenrrsre I

2709
2691
2592

L

0, 68

1',72
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SAecr ?fie npnBeAerrbr reoper[secnue BHaqerrufl clr"rr, paccq[TarrHbre B npeA-
rroJrolneHr{u trpoue?r{yroqHoro rr{[a cBflBr.r [161. C,neayer r{Merb B BuAy, qro
SHCnepIlr{eHTaJIEHLIe SHaqeIII4fl MOryT 6r,rrr, rrecttoJlbl{O BaHr{}fieur,r, eclra a{-
{enr nacrrqenu.a He 6rrr rroJrHocrr,ro ycrpar.reH.

3. (Doroa;rexTprrqecfiarr perrrcrpaqr{rr

flpu ucuo,ltbBoBaHulr {oroerexrpn-recxofi upr,rcraBr{r{ B rryyon cBera, rra-
garoqnfi r.Ia BxoAHyro rqeJrr, Sororrerpa, BBoArdJracb rrJIocnorrapaJIJreJrbrra.E
I{BaprIeBarI rlJlacrr{rrxa. 3ra unacurHrra [prl [ouorqr{ pr,rqara rr Ar{cna ctreqrr-
anr,noit Soprmr, cBflBaHHoro c BaJroM clrHxporruoro aJreHTpoABr{raTeJrfl, rrprr
BpaqeHI4r,I nocJreAr'relo BaHr{MaeT rroilepeMer{Ho ABa cr{N{MeTpuqHr,rx oTHocr{-
TeJIbHo ocu rryqna rroJro]neHl{.fl. O4nouy r{B HI{x coorBercrByer troJro}r{eHrre
cIreI{Tpa, rrpr,t r{oropoM rra BxoArryrc rqelr, r}orolrerpa noflaAaer rrccJre-
,qyeil{a.rI Jrurrl4tl trorJrorqeHr{r. flpu Apyrox[ Suncnpoeanuou rroJro]r{eHr{a
rIJIaCTrrHnr{ r.ra qeJrb trorraAaer yrracroH HelpepbrBHoro c[enrpa pfAot{ c JIr{-
rurefi (cupana nn6o cJIeBa or Jrtr:rrtyr, B BaBl{cr{Mocrrr or nepBonaqarrHoii rocrn-
poBI{I4 nplr6opa). flpra llcuo.nr,BoBaHr,rrr rrJracrr.rur(r{ ro;rquuoii 2 nn tt ytne
noBopora rrJracrr,IHltrl orr{ocr{TeJrbr-ro ocl{ nyqna na 30o rroJIHoe cMeqeHr{e cflen-
T]la cocraBJrEJro oltoJro 0,29 u,a,t. 3ro cmerqenl{e flponopql(oHaJlluo roJrqI,IHe
rIJIacrr4Hnrr r4 rrprl MaJrr,rx yrrrax rroBopora (o ( 35") trpolopqrroHaJrbHo rar{x(e
I{ yrJry rloBopora rrJlacrr{rrxr{. Cnruar or (toroy,rrnox{r'rTefl.s [ocJre yc]rJrerrrrfl
(ltcuonssonaJlc.E ycr{Jrr'rreJrr, [ocroflHrroro rona rnna <]taxryc>) rroAaBaJrcrr Ha
oaMolr.rceq,

Boauuxaroqarr rrprr RaqaHrrr,r cler{Tpa lroAyJr.flqr{rr cr{rHaJra cBrrBaHa c Ha-
rllsllerf Jrr.{Hr,rr{ trorJrorqerrr{rr tr Her{oTopr,rx lrHcrpyMoHTaJrbrrr,rx ar}{exrou, tto-
TopLIe lrorJrrr 6rrrl r,rcxnroueurr (uaupr{}rep, rryTeM Barrr4crr r{oAyJrfrlr4r{ trpr4
Br,rnilroqeHHofi uevu, T. e. B orcyrcrBl4r{ JrnHLru [or.JrolqeH[.n). qacrora MoAy-
Jltrql4rr cocraBrr.EJra 0,78 etp. B6.nruran qacrb rocrosnnoft cocraBJrrrrcn{eft ua
BxoAe ycrrJrr{TeJrrr HoMneHcr4poBaJracb Iratrpfl}neHr{err, noropoe roqHo rfuncr-
poBaJIocb. Eraro4apn oroMy ne6onr,ura.s ro ar[rrJrrtTyAe MoAyJrflrIrrrr xrorJra
6r,trr, pacrarryra r.ra Bcro runaJry cal,rourrcqa. Itouner.rclrpyrorqee Harrprl?HeHne
ycralraBJrr4BaJrocb npaHT[secHr4 B rrpeAeJrax 2-3 e, qro pacrflr[BaJro mHaJry
lpr{N{epHo u 5-7 paa, TaH qro oAHo}ry AeJrer{I4ro rtr(aJrbr caMour{cqa coorBer-
crBoBaJr crrrrraJr n 0,2-0,15% or ua,rrepaeuoii BeJrr{qr{rrbr.

B ycrarlonne [pelycl,rorperro r{clroJrr,BoBarrrre r{rrrerparopa c <4lrr[r!eperr-
I{lI&Jrr,}rr,I1\[ HaI{orlJrel]I4erro (t. e. c }IaltolJrerrlreM cr4rHaJroB oT yqacTHa lre[pe-
pLIBIIoIo CleI{Tpa u oT yqacTtta c lrlrureii rrorloqerrrrfl Ha OTAe,rrrrrrr,rx noHAeH-
caropax) , _co6paunoro rro cxexre, paapa6oranrroii I{. A. ,(lrmonrru n B. E. Hn-
ItoHoBbIl[ [4]. ERuncrBeII]Ioe cyqecrBcHrloe paBJIr{qr.Ie cocror,IT B ToM, qro crd-
creMa AByx rlofieper[eHHo ormpbrBaorrrrx rqenefi, BalreHer{a cuc:relroit o4noii
rIIeJrI{ c na.raronletlcr rrJlocHorraparnenr,nofi unacrrnurtoii. Dro nossoJrrrJro rrplr-
l\IeHIrTr, cTaHAapTlIym tr{eJlb srrcoHoli TorrlIocTu rr3roToBJreHrl.E Ir JrerHo lrBMe-
r{flTr, ee mllpI,IHy rro lrepe ueo6xo4r.rnrocrra. Bce aro o6ner.raer pa6ory c trpe-
AeJrbrro ySnH[rI{ tqeJrflMtr{, qro cytqecrBeHr{o [pl,r r4strepeHrrr{ aItBrrBaJIeIrrI{r,Ix
IIIrrpl{H cna6r,rx nlrnraii. Hoplralr,nafl rqeJrb crrer{Tporpa{a HCA-I cocraBJrfler
o-ItoJro 40 ),, uro 4ra o6.nacru ). : 3000 A trpr{BoAr,rr n r.ropr,rarrbr{oii rulrpuue
d - 0,012 ar,,n. tr{ncrpyueura;nr,rrr,rfi xouryp cuenrporpa{a yr(JraAbrBaerc.rr
lpur{ep}ro Ha rtrrrepuare n 3 d, Paccuorpnru c.na6yro Jrtrrrrtrc [orJroqeHrrfl,
ItruplrHa noropoi,i t\,rerrbrne rdHcrpylrerrraJrbHoro r(oHTypa ctreRTporparpa. Tor4a
ml{pr4Ha axo4uor? uletu {orouerpa AoJr}KHa 6r,rrt nr,r6paua rax, uro6rr uol-
rrocrrro oxBarr{rb r{HcrpyMenrarnnlrii r{onryp upn6opa (r. e. uopnaHa^3d).
Vqlrrr,rsa.fl Ar{crrepcrrrc ctrexrpor.pa$a, nonyuaervr, uro n o6"rracru SOOO a ua
nr,r6pannyro raItI{M o{paaou BxoAr{yrc u1enr, Sorouerpa rrpr4xoAr(Tcrr ur,rrep-
BaJI AJrUrr nonn300 "aaA. orcrcga"cJreAyer, qro yBHarl rrr7Hfifl rrornoqeHr{fl c 3n-
BlrBaJrer{rrroii runplrHofi - 3 uA [ptrBeAer n MoAyJrflrlnu - 7,00/o
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9yncrnrate.rbuocrb ycraHoBKlr ll ToqHocrr, r{Blrepelrl4tr 0I{BITBaJlel-rrHbrx [rrr-
pr.rH otrpeAeJrEeTcfl B HoHerrHoI{ cqere myMaMII ucToqHr.{I{a HenpepbrBHoro cIIeH-
rpa (uyuauu {oroyuuox(rrreJrfl r{o?nHo 6rrno npene6peun). Hax nonaeaJl otrbrr
pa6otu c ,fiaunoft, aMrrJrr4TyAa rrryN{oB r{ r{x xapanrep uecra6r,ulr,Hr,r n Bar{erHo
A,rerl_flroTc.s oToAr{oro BltJrroqeHl{fl Jraj\,rrrbr It Apyrox{y, a TaK}r{e I,I Bo BpeMfl rope-
Hr{.fi JraN{rrbr. B cpe4r-reu ypoBeHr, myi\{oB cocraBJlfler oltoJro 1,00/o or Berr{sII-
I,rbr cBeroBoro troToxa. O4nano Ha6ilroAarr.rcb pelHr{Mr,I ropeHr,rf Jrar{rrbr, colpo-
Bolr{Aarorqr{ecfl r(aH rrryr{aMr.r 0,2-0,3%, rar{ rr 3Haqurerr,Ho 66riruulrn

a 
luv'

/il

,1,,*

ultot, \f.rffi

M
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,5 ceh 
,

@ur. 7, flpullepr,r aaurrcer'i rrorJrorl{eul'Ifl B fleqr'I

I rT:J: : ",'1""T:.*ffJ'Tffi ::::: " 
: iHI:

Ancl[-l000E

(-2-30/o).flpw o6pa6orHe perr{crporpal{rrr r{cloJIF,BoBaJII4cb BarIIrcI{ c myr\{aMI,I,

He npeBocxo4rrBrrrr4Mr{ 0,5%* .

Bu4 uonyvaertlx perr{crporpar,Ir{ npI{BeAeH ua {rar. 7. Er,r.nu o6pa6oraurr
perl{crporpaMMr,r AJI.fl 4nyx .nrunfi oJIoBa I). 2661 , 2706. (}tan yxasarro BbIIue,
r,Ia-aa rranoii r{HTerrcrrB}rocrn Jrr{Hrru 2661 4auur,re AJI.a orHorrreHl{fl cI{Jr ocqrlJl-
JrflTopoB, noryqeuHlre [p]I Sororpa{ltuecnoli Sotouerpura clexrpoB rrorJlo-
rqeurr.E, He BfroJrHe ua4erxnrr.) B ueur, Kar( ra paHblrre, BBoAIrJIc.rI aproH rTprr

AaBJIeHrrr4 100 nn pr. cr. Bu6op uEpr{HbI pa6ouefi rqeJrl{ [poBoAuJrcr cJIe-

AyrorqrrM o6paaom. flpeguo;rorxtr{r\{, qro BxoAl{afl qulr, cporollerpa B3flTa Irrxpe
rrn:ullru rrorJroqeHr{a. Tor4a rrprr AaJrEHefiurenr pacrur{peul{I{ q,eJrrd aNirIJIr.IryAa
MoAyJIflqIrr{ Ha BbrxoAe Soroa,rexrpra.recxort flpr{craBn}r AoJr?r{Ha yrlel{bltrarr,crr
nuneriuo orr{ocr4reJlr,Ho BeJrnqI4Hw tld, r4e d - ml4pr{Ha rqe"uu ($ur. B). IIpr'I
upu6numeurltrr BeJrr{qr4rrulld t< Hyrlo Be,lrlrql{Ha }roAyJIrrIIlII[ AoJIir{Ha crpervllrrr,cfl
.nu6o raHxre K lryJrro, ecJrrr orcyrcrnyer rrapaarrrllafl rrHcrpyr\{el{TaJlr,Hafl

* Cyulecrnenrrrrii rr,turprrlr B Toqrrocrr.r ualrepeulrr:i Br{BI{BaJrerrrrrlrx ilr,Iplrl{ Mo}Itr_o,
no-BrIAr{MoMy, fioJryqrrrr], ecJrr{ BBecTr{ r{oMrreHcar{rrro ilyrroB Jrarlrrrrr (crrt., nanprlrep, [17]).



rrotrtryJrrruir.fl, irrr6o n Beil[qr,rHe DToi.i uHcri]yxre]ITaJrr,Hor,i lro4y.rRqlrfl. Taitnrl
o6paaorr, crporr BaRr{cr4r\{ocrr, aMrrJlr,rryA[r ]roAyJrflI{IdI{ or o6parltol,i BeJuraIrIHbr

ur{ptr}rbr nxo4rroii qerur {ororrerlla, }roiHrro rrar,iTrr ltalt orITI,I}raJIbHyro rrrrrpl,IHy
Bxo/{Hoil U,e,TIrr, TaI{ Lr BeJr}IqrrHy napaal,rTrroft rroAyJIrII{I{lI. llenu.runa uapa-
Brrrr{or1 }roAyJIaqrnr }roixer 6rrrr, oupe4e.[ena rr HeIIocpeAcrBeI{}Io. I-Iar"r4enur,re
o6olrlru croco6ariu Blraqerrr,Ifl uapaanruoii nroAyJlfrl{rrI{ coBlaAalor rreii{Ay co-
Soir B njleAeJlax TorrHocTl,r ll3rreperrr{r:r. l3rr6upan BxoArlyrc rqens cirotouctpa

a

7

%

rlrlr. 8. Sanrrculrocrr, seJrr'rqr'rrrbr rrol{yJrnT{lrrI or lrIIIpIIIII)T nxo4lioi,i rqcnr'r (roroanert-
Tplrrccrioi"r flprrcrarr{]I, [JIrr JTLtII]lIr Sn I 2706. I]epxtrru HprrBatr - lleupepr,runr,rit

cnertrp npr ?uH > l, (2706), HIrII{rIrrr - IIpIr },'tt 1.}" (2706)

IlocrarorrHo yanoii, NrolHrro 6nr,no raxx{e I,IBxrepIrITr, rlorJrorqeHr{e B IIerITpe
rrccJreAoBarrHbrx ,rlr,r[[ii rr rroAo6paTb perH].{M rIetII,I, o6ecue.Iuuarcqfiii
rroJryqeHlre orrrrrrecrir,r rolrnr{x ni.rnr,rri (uor'.rrorqerrne B IIerITpe JILII{LIII n{ellbure
ro-12%).

B otolr cnlrtloo ortloilrerrrte crrJr ocqr,IJrJrtrrolloB 4nyx;rurrltfi c oSqulr rrlrlrtrrllrr
ypOBHelI OIIpeAeJII4TCfI oTFIOItreHlter{ I{X AHBIIBaJIeIITIILIX uIlIpI4II, a IOCJIeAIIIIe
lroryr 6r,rr:r, nari4elrbl, ecJlr{ I{BBecrIlo or}Ior[el.Ilte uLIp].{H r'rcrrorlrrBycl{l,rx rqe-
rter"r Sororrerpa (d) ,4lrcnepclrii (D) n ue"ur,rvrrHlr 1\Iol{}Jrrlqr.rli 4lt AByx cpauliu-
IlaeNIbIx.'[IIIM]:i:

Ir at- u't l)t (/t l).2\2_j_: ,.rr.A\rl ,lz at_ az

tle a - rrSr\rep0]rr{afl aMIIJIT.{TyAa nroAyJIfrl\!r!r1o'- aMUI[TyAa rIapaSI{rIIOii
rroAyJrrrr{rrr'r. Ocnonuaa ouur6Ha cB.sBaHa c orull6nofi B Belrsr4ne a',ttoco6elr-
rrocrrr IrpI{ ri, 6nnexl,rx t\ a'. ,{ononur'rreJrrrl.rafl ouut6na BoBIIT{naer }IB-Ba
TOTO, IITO I{A YCTAHOBITC BOBI\{O)fiI.IO TOJIbI{O UOCJIEAOBATEJIbIIOE CPARIIEIII{E
Dirtsr{BarrerrTrrbrx rnl{pr.tH LIccJreAyer{blx JILIHI,T}i. flpanutuecxu rroAyfltrqu.s,
BOBHr{r{arotqatr oT AByx cpaBrlr.lBaenrLrx IrI4HIIii, SaIII,rCr,IBaeTofr IIOI]epellerllrO
I] TETIEHUC AJIIITEJIbIIOIO I{IITEPBAJIA BPEMEHI4, TITO IO3BOT'IET IICITJII0qU T OdI-
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{eHrrr npeueuuoli BaBuoT(lvrocrrr rla}repfler{brx BeJlrrqn}r. Eru essexrbr He oqeHr}
BeJrrrHu 6raro4apn BBeAeHnro aproHa, cra6unranpymu{ero ycJroBr{fr B Ileqrr.
Peaynr,rarrr [ocileAoBareJlbllbrx nauepeurui eItBr{BaJrer{THbrx rtrrrprrn paccxrar-
ptrBaeMrJx nr,runr,l [peAcraBJrer{br rra (bnr. 9 Arrfl AByx pe}IturroB uevlr lycnonuo

ar%

lt

li

Z

0 /0 20 J0 t, nuu

(Itr.rr. 9. Sasr.rcr,rMocrb BeJrr,rqr.rrrEl r,roAyJrtrqr.rrl g;rr .ulrnlrii
)\?\2706,2661 ot Bperrenr.r (aa c.ret rlBMeHeHufi yclonuir

n t eqr'. d (27 06)) I d (266 l) :2,5

15 v 14). llpe4naplrrcJrbnafl o6pa6orHa oTr{x AaH}r},rx [pr{BoAr4r H aHarrentrro

/, ?^'^29.!: 6,0 + 0,5,J Q661) "',-

qro HaxoAl,rrcfl B yAoBJrerBopr{TeJrbHor{ corJraculr c paHee uafi4enurrM BHaqe-
nreu 6,5 + 0,3 tgl.

Anrop [pr{Hocrrr r.rcxpenHroro 6,rarogapnocrn H. A. .(uuony, xoroprrlr 6r,rra
npoBeAeI{a BHaqurerbHa.fl qacrb pa6orrr ro nrr6opy cxelrbr rr uBroroBJrenrrro
rloroe;rexrpuqecxot [pr{craBr(rr, B. I(. flpoxo$reny Ba qeHnoe o6cyxr4eulre
Borlpoca o cr{Jrax ocqr{JrJrrrropon, H. fI. Jlxuaypr{Ar{, cI{oHcTpyr{poBaBme^ry
6onrmuuctno MexaHrrqecr(rtx BJTeMeHToB nequ u {oroa;renrpuuecxofi upra-
craBl{r{, lr A. tr{. Hy4pnnuer.uro Ba rror{orqb n o6pa6orrte uoryqeHHoro Mare-
prraJra.

20 4eHa6p.ri 1961 r.

1.
2.

D

4.

5.

t).

7.

Jlureparypa
11. B. King a. A. S. King. Astrophys. J.,82,377,!935.
IO. I4.Ocrponcrr'rrli, II.fI.IIerrnrrH, JL H. lIIa6anos. .(onn.AII CCCP, 120, 66, 1958.
IO. lI. Ocrponcrlrli, II. tI. fIcrrR].rH. Onruxa rr cner(rporpa(pr.rr, 11, 1,
1961.
H.A.AI,rtrroB, B. E. IIuRoHoB. I{an. Itpr,rlrcHoll acrpor[r'r:. o6c.,22,776,
1 960.
A. B a u cr u. P. S c h u I z. Syrnposiurn iiber Problem der Spekt,ralphotomeLrio,
I-Ieidelberg, 1957, Sitzungsbcr. licidclbmger Akad. Wiss.
L. J. Greenstein a. E. Tandberg-I{anssen. Asl,r'opliys. J., 119,
,113,,t954.
L. GoldberB, E. A. I\{uller a. Z. II. A Ilcr. Asl,rophys. J. Suppl. Scr'.
5, N 45.
I,I. C. IItr{rroBcrrrft. .(ortr. AH CCCP, 105, Ne 5, 1955.
I,I. 3. X o x rr o l. lIcB. Itprnrcxoii acrporprre. o6c.,25,249, 1961 .

B. IL ItarraJron, A. B. flnourrera. !ien. Itpniucxoii acrporpr'rz.o6c.,27,
5,1962.

B.
9.

10.

286

?tua)



11. H. C. McAIlisber. Apreliminaryphotometric atlasof Nhe ultravioletspeci.
rum from 1800 A to 2965 A.

12. D. R. Bates a. A. Damgaard. Philos. Trans, Roy. Soc., London,L242,
l0l, 1949.

13. IO. tr{. OcrpoDcnuiiuH. fI. fIenHru. OirtuHatrc[enrporpa{i,Ia, 9,703,
1960; 10, 429, 1961..

14.H. IL IIerrKr.rr, T. II. PeALIto. Ontr.rna I{ cre(rporpa([ua, 9, 680, 1960.
15. B. n. Itauaror, X{. 3. XoxJroB, B. JI. XoxJIosa r.I A. B. flnos-

Jr e B a. Irlan. Hprrucroii acrpo{lrs. o6c., 27 r 3, 1962.
16. M. 3. X o x Jr o B. Izlal. I(pr,rrrrcnoii acrpo0lra. o6c.,26,52, 196t,
17. IL II. Ao6poHpaBI{rr lr B. B. Llinorror. Uan. I(plrucrofi actpor}us.

o6c., 13, 32, 1955.

a



AIiAAIIX{I,Ifl HAYT( CCCP

!T 3 BE C TI4 fl H P bI M CIT O It A C TP O (D II3 14qE C HO trT OE CEPB AT OPtrlU

Tou XXVIII, 1962 r,

a

OIII,IT I{H@PAI(PACIIOIO OOTOIPAOI4POBAI{I'Ifl
BHEITIHEU HOPOI-IbI COIHIIA

If , A, MccTttror'tttwytt, B, B, Ilpottogfiteca

- Bo apelra_noJrt{oro coJruequoro Barruerrrrr 15 Qelpa.na 1961 r. fioryqsu61 cHI'II{nI{ Brrerr-
Her cofiHeqEorr HopoHr,r n uu(ppaxpacnofi o6ractn ciier<tpa (Iuq,:9800 A). [topona npo'
cJlemfiBaercfl Ao paccTofiEl{rt 24-28 paAI{ycOB Connqa oT UeilTpa corlneqgolo AI'ICHa.

INFRARED PIIOTOGRAPHY OF TI-IE OUTER SOLAR CORONA' hv N' A' Mar-
tynchult,V, V, Prohofyeua.- PhoLographs of the outer solar corona in the infrared (2""1 :
:9800 A) have been obtained during the tot,al solar eclipse of February 15, 1961. The
corona can be followeit Lo 24-28 solar radii from the sun's cenl,cr.

Bo npeun IIoJIHoIo coJIHeqHoIo BarMeHu.fI 15 {enpann t96t r. n }tpr,Iltcxofi
acrpo{ra;raqecmori o6cepBaroprlr{ HaMrr 6r,rnlr uonyqeHEr cHlal{Itrl corueqHol'i
Hopolrbl B r{H$paxpacuofi o6IacTI4 Cler(rpa. llpecnegonaJracb IIeJIb IrpocJle-

Ar{Tb ltopoHy Ha MaKcr{MaJrbrro BosMo)r(rroM paccToflHl{I4 OT COJIHeSHoIo AIlCHa.
B o6racrlr 

-),e4 : 6400 A [1] yga,rlocr npocJreAr{rE ItopoHy Ao paccroflHl'rfl
28 Ro. Oueru4no, B 6onee AJrr(rruoBoJrnoBoft o6[acrl{ cner(Tpa I\{oEtIlo [oJIy-
qr{Tr, cHrrMon HopoHLI Ha 6orbureM paccTo-EHrrI'I or coIHqa.

Hauu 6r,rn narotoBJleH IIpII6op, olTI4qeCHafl 6IoH-cxeNIa I{oToporo [pI{BeAe-
Ha r{a $lrr. 1. O6lrexrms Sonnarl/) c orHocIIreJILI{bIM orrepcrlIel\r. 1:1,5 u {o.-
KycHbrM paccro.EHl{ev I : 5 cn uapez Map6fi[roBlr ft {unr'tp (2) ro;lrquuofi
3,3 nn upoexrnpyer r[Bo6paffieHrte Kopogbr Ha Hr{cJropoAHo-qe3l{eBblit naro4
aJreKTpoHr.ro-orrruarecnoro npeo6paBoBarer.fl Tl(fra II-B c aJrer(Tpocrarrlrlecn ofi

{oHyCr.rpoonofi (,3). 3${enrrnuarr Arrr{Ha BorrHbr 6nr,rsHa n 9800 A. .(na cBero-
Currr,nr,Ix o6benrrasa (4) npoeHrupylor B oTI{oIneHIII4 7 : I nao6pa)fieul'Ie Ko-
poHbl c al(paHa 1rpeo6paBoBaTeJIfl ]Ia (borotIJIeHI(y, HaxoAflq,ylocfl B Ha]Iepe
ri,oroarrrapira (OEA) (6). 30fI Aaer yt\IeHbrlreHr{e I43o6pag{eHu.n B 1,5^paaa.
faxuon o6paaolr, paBMep co;1gerlHoro AI{CHa Ha {orolirreg11e paBel{ 0,33 nat.
Mexly o6rexrrtnaurt (4) uorueqaerc.s BarBop (5). flpn6op 6nn npnxperlJleH
It uapaJrJlaHTuqecHofi ycTaHoBHe c qacoBbrM Mexar{rt3Mo1\[.

Ilbcxo;rrxy .rlpr(ocrb Kopogr,r Ha 6ontmrax paccro.rHrl-Ex or Coluqa
npr,rMepHo s 10a paa rreHbrne flpnocrr{ nnytpeuuefi Hopolrbr, r{br crpex{r{Jrl{cb
ycrpaunrr n uplr6ope pacce.rlHHblfi cBer or aTofi Hau6oJlee .flpxofi rlacrlt
ItopoHbr.

Jla6oparopnble I{ccJIeAoBaHIIfl o65e11rusa Sonnar [oI{aBaJII4, rlro .Ep-

Rocrb pacgeflIIHolo cBeTa B BI{ALIMoI,1 o6[acrl4 cocraBJlfler 0,5 '10-4 or fpltocrlI
o6benra. B ltr{panpacfloft oHa, Bepo.srrlo, MeHbme.

Crurlrnu troJIHOfr Jlynrr, trolyqel-Igble C npn6OpoM B Tex )fie yCJIoBIIflx, B KO-

Topbrx trpor{SBoAnJracb cber\rKa Itoporlbr, Irol(aBaJrr(, qTO flpROOTb. paCCe.flHHOrO

cBeTa Ha paccroflHl{It 20 RO or IIeI-Irpa AI{cKa cocraBJl.Eer t0-a ot flllltocrl{
Jlyuu.
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B geur Bar,ureHrr.fl rrorora dlr.na o.re,r, r.re6.naronpr,T,a: c yrpa crorrJr r),_uroii ryuan; rorru{rrHa o6raqnocrn ua4 o6cepnurnprini:-lo.rr"uro 600 .az. [o-Jrytlsru {ororpacpr.rn rlopoHr,r yAaJrocb ronrxo 6;rarolapr-ycoerunou pa6orerpynrbr corpyArrr.lnor I4ucrmryra rpr,rr{JraArrorir reodruar,rHin afi cccp, ,*6;"p";yAaJIocB It r{o}Ielrrv Haqara sarrreHr{.fr r{ Bo Bperrfl uonuor)i rpaarr pacco nT|,. o6-rraHa HaA o6cepnaropweir 12). o4naxo Bo Bpelurr nonrloli saarr cr,urr,urrrt retep,r{Br{errr4Brnrrrl x aroir'ry MoMer.rry HarrpanJreHr{e, rpoHocr.lJr I{aI{ ooauproroprnJii
HpI'ICTaJIJIUqeCHyIO AhIl\{I{y, BLISBaHIIyIO He yCIIeBIIII4I{I{ IIOJIITOCTT,TO OCeCrs O6-JIAI{A}III. BNN4Y 3TOIO OqEH6 TPYAIIO OIIEHIITb BEJIIIqI{HY TIOTJIOII(EHI,Ifl B AT-moccfepe AJr.rr MoMeHroB noryqer{r4fl crrr{L{Hoo. .{,roina--"ouir#"o rar{xie .flp_xoc:rr, ue6a, I{ Il-pl{roAr{],rnrl{ K o6pa60rne 0HaBaJrl{crr ToJIbIto iIBa crruMl{ac excrro,r.rqu.anrr.r 5 n 7 cea, rroJryqerrrrrrc rrpr{n{eprro na gO_ii u to?j_ii 

";rrtyfi;locJre BToporo ltor.rTaHTa.

f41;yA\r27

_gyy,* -6u5y ffiffi;T;';;"":""- o6aacur, coo,_BercrByroqefi e{$exrunnort 4nlrne BoJrHrrr cBeqe}ra.E sHpaHa npeo6paaona_
TEJI'I.

Ha o6olrx clrr4r,rnax 6r,rno c^euarro .,o gna unrtpo{oroMerpr,rqec*r{x pa,_peSa IIo r{alpaBJreHr,rrc coilHerrHoro OnBaropa rn no,rapuorl 0cd. Mr,rnpo60ro_
Merpr'rpoBaHr.re ua npn60pe_MrD-2 BeJrocb rio ro.rnau uepea0,10 ,r;;;'ril;;;opaB^{epoll 0,1 x 0,7 nn.,(rn ncc.ne4oBaHIrrI }rgr\f€HeHtr[fr rryBcrBureJrrrsocrrl

1:_ 1_g:.py,ocrr'r RaroAa HaMr4 6r,Illra cAeranr,r c roi.r rr,o y"rirrooxor; cru,lrnr1
,ICHOI',O IIe0a.

crru,l,rHn 6r,ulr uporiloroirrerpr{poBarrbr B AByx BBar4}{}ro-[eple'ArrnyJrnr]Hr{x
HanllaBJIellI4'flX, CoOTtseTCTByIOTqIIX HanpalJ.l]eHLLaAt ConHe.il{OIo Ar{BaTOpa I{nonapnoii ocu Ha cr-rrrMnax 15 $enpa;rrn1g6l r.. uariaeiiir,i. ,rurrpuorr, ,or{SMerreHrle qyBcrBr,rrerbHocrn 6rurra anecerrLl B pesyJrr,Tarsr,poronnarprral_
ru,rx trBi\rcpcrrlrii xoporrr,r .

Er,r"irrr ,,ocrpoe116r rpa{lrxu BaBr{crrMocrld cyMr\,rapuoft npxocr,r Hopo]rbru ne6a I : In f 1o or paccroflHrrfl or r{errrpa coilHeq'ro.o Ar{c*a. Ha r[ur. 2lpr'lBeAer{ [prrMep ra*oro rpa{uxa. Jro ocra a6cqucc orJ]o,reH mar urnpor]ro_roMerpa I n uurrlruerpax, ro ocrlr gptzu3t _ 1*-J_ 1". ii; 6o"";r; p;;_cro.rlHlr.rrx or coilHerrHoro ArrcHa, r4e 1* f 1n, lreune:rc.s nr.rnerluo a pur"io"_
IrI{eM, MbI, BepoflTHo, r4MeeM ToJrr,r{o flp}tocrr, ue6a 1,r. flpeAuo;rcxr4B, qro xa-par(Tep r4SMeHelrrrfl .flpItocra ne6a e6ruar4 coJrrlearHoro Ar4cHa ranofi 

'2r{e, 
aanua 6orr'runx paccrotlHll.rlx or rrero, r\Ibr rll{TeprroJrl{poBar{r{eM orrpeAeJrl{Jrr.l .rrJl-noc*,^ne6q Ha pasrr4qEbrx paccroflHr,r.sx or co.{,,eqrroro 4r"*u (;rr;**',i;rplrr. 2). Haxron arr{x rrpflMbrx rra Bcex qerbrpex utrxpor[oroMerpr{qecnr,rx

paSpeSax oHaSaJICfl rrecKoJrrrno pa3ruqeH. 3ro, ouenu4uo, nrrrraHo pasJrrrq_rrbrMl{ ycJroBr(.flMrr trpoBpaqHocru, 1n unt IIoryqurl{ BbrrruraHlIeM flpl{ocrr,rHe6a ns o6uqefi apxocru 1.
Ha {ur. 3 npune4enbr pe'yJrr,Tatr,r r.rarrepeur{rr flpnocrrr Hopo}rbr, rroJry_qeHHr,re rro AByM CHr,rLrnaN{. flo ocn a6cqqcc orJro}r{e}r mar nnrrrrio,poro^iar}iuI B ivrrar,nr,ruerpax, rro ocrr.opArr,ar - 1^. Macurra6 np-lt;;;;" cr{rrtr{Ha, noJry_qeHrroro c DKcrrosrdr{r4eii I cerc (uyunrup), yBeJruqeH u 5 poa. ftprro"ru (z coorBer_crByror rroJrflprrolry ceqelrr4ro, Hpr4Bbre D - cHnaropl{arr,no,rry. ma 6nn"iBr{AHo' qro npI4BbIe I'I3Me}IeHrrfl .ttpr{ocrr4 noporrbr c paccroaur{eM or r{errllacoJrHeqrroro Arrc*a (l : 10 M,tt), rtoryuelrr{bre rro pa,rrr,r\{ cHr{trfnaM, xopouo'19 tr{as, Itpr,mcrori o6cepBaroprrr, r. XXVIU 
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corJracyloT0fl l\lrtr SHBaT0pr{aJrT,nr,rx ceqeHl4ii r1 HecltoJrr,Ito xyme AJrfl rroirrrp-
nrtx. Hpunbre 6r,Iru ycpeAr-ieHbr lpa{nuecxlr, rrplrrrelr HprrBr,rM, troryrrerrHbrM
tro cIrIlMHy C 3I{CUOSntU{ efr,7 Cen, [pr{tr(aBaJrCfl IreCI{OJrbnO lrel$mUli BeC) TaH RaH
rra IreM {ororpa$uuecxr.re rrJr orHocrr{ IropoHbr rra r.IHrepecyloqeM Hac
paccroflIrr{r.I or conHqtr JreHraJrr{ B 06JIacT[ Ee/IoAepmeH. Br,rno I,1]rTepecHo coIIo-
cTaBIlTr, XOA ylrelrbrrrelrrrf flpr(ocTr4 nopoHbr c paccTofrHr,reM oT r{e}rTpa coJr-
HeqHoro AIlCHa, [OIyrreHHr,lir no r.Ialllul[ cHI{MI{ar{, c Taltlllvr Hte xoAo}r B BrI-
gnuoir o6racrlr crrel{rpa. f[rn aroro Mbr ucrroJrbaoBaJrr{ rro6eaHo rrpegocraB-
ueuur,rii._uau B. 14. lllupoBr,rlr cHl,r\[on HopoHr,r n nn4r.mrort o6nacrtr c[enTpa,
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filur. 4. Sallucrlrocrr, l]li{ocr'r riopolr,t or paccror{rrrr or r\crrrpa coJrrreqrrolo AIrcIta
n rntlpaxpacroii o6.racrrr (cn:rorrlan npr.rnaa) tr l rur4rlloii o6,ractu (urpr,rxona,lr)

tIoJryqeHHLIfi unr {5 {renpa;ur {961 r'. (o6r,e:HrlrB d , I :l :2,8 c rfoxycnr,rnr pac-
cToEIILIeM l : 5 c.al) c cncnoanqr,reii I cen. V cnonnn r.uruporforoNicrprrpoBarr]rrr
re ?xe. Ha t[ur'. 4, npe4cran,[errr,r l]e3yJlr,rarbr cpaBrrerrr{rr. [[o ocn a6crqr,rcc
orJloll{eHo paocroflHl,re oT rlcrrr]la coJrrrearrroro Ar,rcna B co.[HerrHLlx pa/{uycax,
tro ocrr op/{Illrar - rrpltocrr, riollorrLr. Crr.nornrroii npnnoii rror{aBarro ymeur,-
rtrerrl{e flpl{ocrr{ Itoporrbr c prlccrrorrur,rcxt or Co.rurqa u un{partpacuol"r o6na-
crr4, rlyrrltrnpnoli - yr{eHr,[rcrrr,[e ,r]lriocrr{ noporrri n nlr4nnoi;i o6racru. l4ac-
mra6 o6eltx ltpr{Irbrx ur,r6parr rar, lrro rrartcuriaJrrrllr,re flpltocrl.r Itopolrr;r r6"nualt
npan Co.nuria B Br{1.(rlrlr,rx Jryqrrx lr B r.rrrc[par(pacHLrx oAr{narroBLr l,r lrprr]rrrrrr
ea 1000.

Har[ororpa$uu n nur{rpanpacuoii o6ilacrr.I noporra r]locfle}r{rrBaercfl
Ao paccrorrsvs 24-28 paArycoB Corrrrla, B BxAlrMoi.i o6racrn - Bcero Ao
5 pa4uycos Co.rrnqa.

FIaiun 6r,rna c4e.nalra noul;rrna rrplnrfianrr flpnocrr,r itoponri rt trpr{ocrr,I coJr-
rterlnoro ArIcKa. .f[nR otoro 15 rfelpa;ra rocJre 1r-ro nonranta c loli ]r{o arla-
parypoi,i, c notopoi.i $ororpar[npoBaJlacD r{opo]ra, qepeB 4olorrrr{rerrbrrrre ce-
pr,rc {urr,rpr,r (cu. 7 ua r[nr. 7) G,urw noJryrre]rr,r r]ororpar[lru Connqa. O6rqce
ocna6lenr're cnera, AaBaer\roc t[rurr,rpaulr r nu$panpacnort o6.rracrr,r clrerirl]a,
no .na6opa'rollrrr,rn{ r,rBrlepcrrrrrru ouaaa.rrocrr (2)_1).108. flprtocrb noporrbr n6;ru-
arr Itpafl Co,lruqa cocraBJrrrer 2 X 10-B rrprrocrr{ coJrrreqHoro /(trcna. Parree era
gpr(ocr6 narrr,r 6r,r,na rrprrrrrrra ea 1000. llarumi o6paaorr, r.re $lrr.. 1l nrolruro or\e-
I-Ir{Tb ,IpI(OCTE I(OpOHrrI Ira paSrl{qrrT,rx }laccToflIrlItrx oT rIeIITpa co;rnqa R clttr-
Hl{rlax rrpKocTr{ coilHeqHot'o ilr,rclta,
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OrMetnu, rITo yciloBufi ttpogparlHocrl'r flocJle oHoHqaHfl'fl garlteuug 6r'rlltl

Jryqme, rreN{ Bo Bper{fl uonnofi {asr,r aarnteHun. IfoaroN'Iy peByJIbTaT IIpI{Bfl3I{lI

It,fpltocTl{coJIHeIIHoIoAIlcHaI\,Io}HeTAaT6BaHIIffieIlHyIoflpltocTl,I(opoltbl.
Itpoine roro, rpltoc;;.,?;;;;;' slnue' H'pafi co,IlreqHoro A"11^in:^"-11f::;
CTpO IraAaeT C pa.cro.rrtrr6o, O, COruqa, CIIJI'H' SaIIIIE(eHa BCJI.ACTBII. HII3I*OII

oaanelrraroqer: crout yc,u,,oon'n (10 nlruuft na Lwa) ' rrprr I{oropoft paapeurae-

## ;;;;;;;- o:f ;;" c o orB ercrBver I{B vr{ rp er'HM p aAuvc a c o',r{qa'

,[,ena6Ps 1961 r.

JIuteParYPa

M. M. R' Michard, A. DoIlf us, J._ C' Pecker, M. I,af f ineur
"'.r, irl*'.'u.'d)A ; ; m i u'1 a.- Ann' 4t!l'ipl.t^t:' 17 ' 320' I'954'

B:"8' u ;";""'u. u.--npufoaa, Jri 11, 79, 1961"
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AI{AAIIl\414fl IIAYI{ CCCP

II tsBE CTTIfI I{ P I,I M CTT O YT A C TP O O }I3 I{qE C ITO 1I OB CEPBAT OPI{11

Tou XXVIII' 1962 r,

IPOTOHHbIE BC[II;]UHI{ 1957-tr961 rr.
trI I'EOMETPI{,fl MEiITIIJIAHETHOTO I{AIHMTHOTO TIOJIfl I.

A. C. [,ao ytltLult'tt'

llcuonrayn coJrr{errrrrie, rronoc{rcpnue rr reorlarflr{Trllle AarrHrre aa uepIao41957-1961 rr'.
orolr{AecrsJrerrr,r xporrtoct[epHr,re BCrrbru]Hr'r, paBtsL{TLIe r{oropbrx cofipoBoxtl{aJrocL reucparlnelt
Br,rco(oorreprlrrHr,rx npoioirol (- t0-100 fuIee) tr rrr6poconr TIJTaBMI;r c rrarrrrrrllbltr[ rIoJleNI

(<upotorrnr,rc> nc[blurHlr) , lla ana;ruaa BpeNlerrfloro xoAa rrorJ]otrleflrrtl B Brilco}(llx rcoMar-
rIrlTrIi,IX t.[rIpOTaX IIOIyqeHO 3a]tJIiorIeHI,Ie O reoilIeTpllll ilIeEtIIJIaIIeTHOTO NIaIHI,ITIIoIo IIOJIfl

rr rr3Meircrrrrrr rroJrg co Bpelrerrelr, f{eralrrro ttccne,iiyel'cx flocJleAoBareJrblrocr], an.reutfi,
pa3Br{Baroil[.txcrr ts ofipecruocrtt 3elrllr B c]lrrar,r c flporot{HLTIIII Borlbr]rrxaMl'r' BoBrrI{Raron{I1-

irn e oguoii'u toit xte'axtlrBnoii o6nacr:r,r (uapr - anpc.nr, tg60 r., no6rpr, 1960 r.).. 
-Anan[s Aarrrrbrx rrp],rBeJr n cregyrorqeli nepolrur.roft Naprr{Ire paBBr{rrIE EBJTeHl{ii. fIJIa3-

ua, rrr6poureurrag Bo BpeMfl paBBr{Tna uepuorf Bcrrbtrrrftfi (lre_cepnu Bcrlbrlrrer{, BoBrrl'rnarorqrlx
u aui*o'ii anrunnori o6iracrr'r), yBJrer{afi riarur,rr:rroe nore, o6paayer i\,rarHrlrl{ylo <6yri,rnny>,
Margrrrgoe uone noropoir 3aMLrnaercrr I anrrruuoii o6racttt. l-Iocne4ytotquc Bcrrbrrlrl(rl' BoB-

irrnuroaq"" r 4alrnoii intlruiroft o6racur, LrrrlneftTlrpyror rJrrrconocueprrlqubre nporotrnr n o6-
paBoBarrrloe nplr6tuautenluo paArIaJIr,Hoe NIeEtrIJralrerlroc Marrlrrlroe rroJre c IlnJIroqe[IrbII\Il{
rreoArrolloArrocr.rrMr{ B BIrAe rlIarrnrrrrrrx o6raxon, BsrrroJrl{flIoiltr}Ix poJrl paccerlr}arolqr{x qerl-
tpon. B oTcyrcTBr.{e paccer,rBaroil{rrx J-(errrpoB lrpororrr{ pacllpocTpal{flroTctr IlAoJrb-[oJrE llo
clllpaJrr,rrbrt{ TpaeHToprrrrM C pa3JrlrqrrDrru yrJIoM HaxIoIIa TpaeI{TopLIII H CITJIOIIOII JIIIHIIII.
flpeigtoxreunari ruro4efr, Me?r(rrJrarrerrroro r{arrrr.rrrroro rro.I4_r_c ]reo6ToArlMocrr,ro BbrreRaro-
tr{arr r,ra rrpoBeAe}IIIoIO pauee aIIaJII{3a AaII[bIx MIf - n{IC [1, 2], r uactoxtr{ee BpeME

urrpoxo o6cyxtgaetcn B Jll{Teparype.' flocnonrny rloJre ocraerc.E cBrraarrrrbrrr{ c anrr'muotlr o6,ractrro, ono 6y4er: EecnoJrr,(o
BafipyrreHo Bparr{eHI,IeM Cotnqa. B6rir,tel,r Co.rrnrla floJre B oclroBHoilr pa[I,IaJII]lror rrro_[oATBep-

*Au'""r.o tlop'rrrofr (oporraJrrrHr,rx Jry.reii r.r rreoArlopoAlrocteir, npo_curparorqlrlcfi na t5-20 pa-

Arycou C6.nirqa [18,^19]. flo uepe yAarrer{r{B or-Corinqa uone 6yAet npro6peratl saMerlryl()
aSrrMyTaJrLrIyro Hol\rfloHer{Ty.

PROTON FLARES (1957-1961) AND TIIE GEO\llllTRY OF TI-IE INTtrRPLANE-
fany-UACNBfIC elnLn . I, by A'. S. Duoryash.iir.- Chromospheric flares, the d-evelop-
mcnL olwhiclr was accompanicrl 6y tlrc gonclaiion oI higlr-enolgy proLons (- 10-100 Mev)
and cicctiorrs of lrlasrna wjth a magnoLii f icld (<,prolon Ilares,>), lrave bcen idenlilictl ustng
iolir,'ioi'o.iilror.ic anrl gcomagnciic dala fol tgb7-1c61. From an analysis oI Llc absor-
plion linrc rlale aL lriglr"geomrrgnct ic laliludes a conclrsion is matlc on lhc gcomeLry oI Lhe

interplanotary magnltiiiicld"and llrc varirLions of llrc ticlrl wjtlr linrc. 1'hc scqucnce oI
pj,oii6r,,,itr, which'tlovelope in the nciglrbour'lrootl of tlrc ea^rt h 4ue to prolon flargs, 3pP9a;
iing irr onc antl tlro samc activc logion (Xl atclr - Apri I 1960, November 1960), is sludiecl
in detail.- -,tr11 

anal.ysis oI the clata leads to the {oitowing plollable clevelopment_o^t the phenomena'
PIasma nlocie,l ilrrring the devcJopmcnL oI thc i-jisL Ilate (o-t a scries oI llalos.original"ing
in a eivci actiye rcgi"on) and calrtirrg aJong a trtagttol ic field, Iorms a. magncl,ic <boLLlc>,

Lho rn'asletic ficltl oTwl,ich clososin ilro ach-vc reg-ion. Thc following -tlares, whlch. appeal
i;1ii"';ir;; n1'11vs lcsion, iniocl lrish-cncrgy proions inLo tlre formcd and approxlmat'cly
radial "inlcrplarrctary"magnt,iic fieid rviLh inclurletl llrogulariLies. Tlrcse irrcguJariLies
arc maqnctii cloucls whicliserve as scallerir)g centcrs. lrr [he absence 0f such ccnlcrs Lhe
p"otorr-r,ror',nEaIe'in tlrc ficld aJong spilal Irajeclories, whiclr ]rave various inclinaLion
i"nio"idltritinnrof lorcc.Thenropo"setl modclof LhcinlerplanetarymagneLiclield'which
neEessarily {ollows from Lhe p evi6us analysis of IGY and IGC data [1, 2], is aL presenL
being rvidcly discussed in scientitic literaLtrre.
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As the fieftl remains connecled wiLh the acLive region, ib will !e curved somewhat
hv the rol;at,ion oI Lhe *n. N.rr Lhe sun Lhe fietd is miinly railia), Ihis being contirmed
li, the form of coronal ravs and irregulariLies up [o 15-20 solar.radi[ [18-, 19J. With in-
;i.u;il;?iri;r* iro* r,hdit,n l,lro f ie"ld rvill acqrriro an appreciablc irzimrrlhal componenL.

Bregenlre

ll re.regue 1957-1,961 rr. lra Connqe o6uapyxeu paA aItrI{BIrErx o6racrefi,
pa3Burrle Bctrbrrrrefi B r{oropr,rx colpoBolfiAaJrocb reltepaqrreft Bblcol{oal{ep-

c1rsnrrx [pororroB (,- t0-100 Moo) n Br,r6pocoM trJra3Nrbr. c ]rafHtrrHblM II0JIOM

(<nporonur,re BcrrbrrrrnrrD) U., 21. Ila6nro4enrarr Ilonotloccpeprr uoxaaaJrr{, qro
qepeB HecltoJTLKo qaooB rrocJle rIogBJIeHlIfl I\{oIqLIbIx xpouocSepubrx BclblmeH Ira-
Haqr{rlaercfr nourouf,eHr{e u lrouoc$epe B Br,icoltltx reorlarHr{Tllbrx ml{porax-
llpe4uo"naraJlocb, qro aro cBflBarro c oca?T{AeHIrex{ BLrcoltoeueprrlqHr'rK IIp9:,o-
rroB B troJlflprryrc marHy fi yBerI4qeI{I4eI\{ I,IOHIIsaIIuI{ I'IolIocoepl,I [-3,4]. IIo-
,rBJreHr{e Br,rcoltoaIreprIrqHlIx rIpoToHoB oI{oJro 3en.nu 6lrlo o6rtapyffieIIo
a[[aparypoft, ycrauonneuuor,l ,r,r ctytunttax [5-7], panerax [B] u aepocra-
rax [9, t0l.

tr{cc,ne4onaurre [orJrorqeHrrr B nonocSepe !I BoarlylqeHrlocrl{ Marlrlrrlroro
rroJrfl B csgBrd c xpolrocrlepr,rbn{r{ BcrIbIItrI(aMu 'npellcfaBJlflerct xpaitne Ba?fi-

rllJtr, T&It Han npu6.nr.rffiaeT HaC K IIoIIIII{aHI{IO I{ecTaqIIOHapIILIx 11poqeCCOB,

IrpoTeI{alorqr1x B aI{TI{BHLIX o6JIaCTflx IIa CoJlIIqe II upI'IBoAflIql{x H ycltopeHIIIo
ItEtCOI{OSlreprr{qHLrX ilpoToHoB ll urr6pocy rIJIasN{IJ.

3anuCnllOCu, Bpe[{eHI{ 3flII&3/[lIB&HlIfl lraqaila TIaIIII{TIIOfr 6ypu Ot qIICJIa

regep1rpoBaHI,Ibrx B coorBercrByrcrqe.ft IlcrrbrlrrHe rlacrprll troBBoJrfler BLIflcHI{Tr,

poJIb BrJCoHoaHeprI{qHLIx qacTuq B }IexaH}I3r\{e IrEI6poca. flpu uccne4oBaIII{I{
CB.flBI[ OnpeAeJIeHIILIX COJIHesHblx I{ reOOI{3I1rIeCKI{x tIBJIel{r'rit ueO6xO4IartO

yqI,ITr,rBaT6 Ta6lr{e II9JIo}HeI-IlIe aHT}IBIIrIX o6.rracteii IIa AI{C(e Co.nuqa, uo-
cltoJIEItyoHasblBaeTcfl'IIToIIII{pIIHaItop[ycHyJI'IpHoIoIIoToI(aHapaccTofl-
ory op6rrtu, Setyrlr 6o,nee I a. e. u xapaltrepl{crl'Iltl't rrorolta (rr.rroTHocrb IIJIaS-

I\,IEI, HaIIpfl)I(elIHoCrb t{afI{I{TI{OIo noxr) CyuleCTBeI{HO pa3"llflqgr,I B paBIIbIx

TOqHaX [OTOna.
Orcrcga cJre4yer, rrro uBalrr{o/IeirorBr{e c lJem.rrei.i o6raxor rIJraBMbr, BI{-

6pOmenurrx I{B aItTIIBI{bIx O6JIacTeii, }Iaxo4fln{}Ixcfl I{a paBJIuqHbIx paCCTO-

flHI{Ex or IIeHrpa I{rICHa, 6ygel ne oAI4IIaXollo. Oco6o BaEtI{O yql{rblBaTb IIo-
JIo?fierrue Ira AIICHe Conuqa ,r1pOToFIIILIX BCIIuILIIeII, TaI( HaH paC11poorpaHeI{Ile

Br,rconoDIIeprl{r{Hr,rx rrpoTouoll I'I Be.rrltsrlr.ttl I'Ix IIoToIta oltoJro Semru oflpe/{eJIfI-

IO TCfl reox{ eTpu eil }Ie}HrI JI a}I eT}IO.llO l{aIrIrrrI{or o Ir o JIfl '

1. Pesy.nnrarll IIa6.urcAeIII{Il

Cre4eUr.rA O BCIIbIItrRaX, llO[]HI{I(amqu; ll TeX iII{T}IBI{6IX 061autAx, r4e

saperr{crpr{poB&IIIJ Irporo}IHbre n-c!];rmf]Ir B3.flrLr -1IB tti.-131' I.Iecnonrxo

rrporoHrrrJx BcrrbrmeK ,u ,rnpro4 1960-1961 rr. rra6JrloAaJrocb Ha Hopouorpa{e

u6aapouropuu (M. E. Orupr, aracrlroe coo6rqeure) ' Bpeua Haqaila rr AJrIrreJIb-

}IocTboCaH{AeHI{fIBblcoltoeHepluqlIblxIIpoToHoBtsIIoJIapHyIoItraIIHyollpe_
AeJI.rIJIIrct, IIo BaprlaqIIfltrI x{Irlr}ItlaJrr,rlor* ,ictoT oTpameur{ fl lu't o? llouoc{epbr

IIpr4 BepTr4ItaJrbrroM SoHAr{poRar.rlrr{. cooroe'rcruyrcqI{e /IaHIILIe 3a IIepI{oA

[OOO-f'gOt rr. [peAOcr&BJr'HrJ B r,ame pacr.pfl]fie,re ApItr,IqecHuM r AH-

rapHTr,rqecl{I{l\{ HayIIHO-I{CcJIeAoBaTeJIsCI1II1I IIHcTI{TyTol\{ (uouOctpepnafl CTaII-

q;;;, ; X"tco; ", floorrprror*, reo{r{Br,rqecltlrM r{}Icrr{ryroM (uouocrfepnan

iluiiqrr, Myprrtaucn) . B oe,.'ryqenHocr; xrar,I'rr,oro roJrE 3 eil'rru oqeHI{B aJr acb

f-;;;;;;#'Bperun BHeBarr,oro Harrarra NrarHlrrl{brx 6yPb SC cHI{M&Jrocb

c NrarHr{rorpaMM, rrotyqng*urx }ra r{arrrr{THoi.t CTaI{qUI[ O60epBaropuu. ,{,au-
rrr,{eoBcrrJlecltaxpa4lronalyqeHl{fl,coIIpoBo]r{,qarcIqI'IXcooTBeTCTByroIque
Bcrrbrmnu, BB.ErLr -= lll, 14). fltrrr p.g1a BcIILIileH paBBI{TI{e BCIIJIeCROB paAI4O-

.10 I



r{BryqeHr,rfl r{ccJreAoBarro rro Barrr{crrM, nprrBeAeHHEn{ B [15]. Bauucr{ BCIJrecr{oBpaAuordsilyqeHflfl, IIoryqeHHbre B O6Cepnaroprau, IIpeAocraBJre]rrrr AJrfl r{c_cJIeAoBaI{v'f, tr{' I. MouceeBr,I[r' flporounue Bcrrbrrrrxr{ rr cB.rrBarrubre c Hr{r\[fireo$narauecxrre flBJreHr{fl rrprrBeAeuri ua r}rar. [_10:- " 
* ""'

2. CB_atJr, [reffi[y xptxroc{repur,rMrr Bcrrbrrrrr(aMrr
II TIO.JIOIqEHI,ICII ts UOUOCTPEPE B BbICOftIIX I'EOMATHI,ITIII,IX ,,IEPOTAX.Ieouerplra Me;rirrJraHerrroro MarurrrHoro rroJrrr

B reqeH,Ie lg57 -lg1r rr. B r,ro,oc+epe B BrJconr{x reo*ar,rrrrrhrx rrrrporaxIIeAHOKparrro na6nro4aJrocrr rroJrHoe ubrnoulenrae paAr{oBOJrrr IIpI{ Beprrr_ItaJrbHor{ 3o}IAI{poBaHI4I4 B cBflBI{ c oca}r{Aerlrleor ur,tionoaHeprr,Iqgblx rlporo-HOB rrocJre IlofiBJrer-rr{f r\lorqrrbrx xporroc{eprrLrx Bcrrbrrrro,, ,u cor"r(a. hpo_TOHHbIE BCfItrIUIH],I COIIPOBO}I{AAIOTCfl i\{OIqI{bIII BCIIJIECI{OM PAAIIOUSilYqEHI{.tr]v tr'rna. Itax.upanuro, Ba rrorJloulelr,,err r uouocr[epe, nilecalrrrr,Ir{ []lororr-uoii nculrurxofi, ciregyer rfarHl,rrHa'n 6ypn c BIreBarrHr,rM HarraJror{, ecJrr{ coor-lrercrBylou{afl llcrIbIIIII{a yAaJreHa ue 6onee qer{ }Ia 60-70" or r{er{rpaJr6rrororfepr.Alraua. Ilrornocr:r, rrJrasnrer{Irbrx o6nanon, ourrurou,orlrx'6ypr.r, 6;";;
70-2 npomouoalc*ts, Tart, yuerlronrrra opr*ocrr{ BoArranaJrr,Horo crevenlrr, o6yc-JroBJreHI{oe pacceflI'II{er{ coJrHeqHoro cnera cno6o4ur,rmlr DJre6rpoHaMI{ nJIaB-MeHHoro o6naxa, o6renarcrqero 3emrro Bo Rperr.rr 6ip, B-b ,.r, 1g5B r.;coorBercrBoRaJro sJIeltrponIroi'r uno:ri.roctn o6nana ,- StjO \dxenmpol{o6lcry,s 116l'.flpr ctonr' SIIarII{TeJIbIroit n.no:rnocr, o6nana cll'Bar{Hoe c HI,I^I x{arHr,ITr.roerIoJreeABa Jrrr cuoco6no yuJrearb ero rrp.r,r B_llaqegr.rfi Corr.rqu uo"pii" auoat oclr. Bnlr_
Ay Eroro nr'r6pomennoe sclr,rmxiiii o6naxo rrJraBi\rr,r coxpanrrer cBoe pa,qr4aJrbr{oe
/IBI,IffiEHI4E. C.TTE4YET lrO3TO]\{Y OH{IIIIAT', qTO MAIIII4THOE I]OJIE, YBJIEITAEI\IOE ABI,I-rxyrqefica [raal,rort r{ Barrbrr(aroqeec.rr r aHrnnuoii o6nacru, dy4n, ,r"arroou*o
:,111_y_.:.1" 

BpaqeHr,ren{ Co.rrnqa y)r{e Ha paccro,Hr{r,r op6rarr,r be*rr. B6,,i*uoJIHUa floJre R ocllouHon{ paAl,raJrrrIro, rrro II0ATBep]I{Aaerc.fl $opuort 
"opo_rraJrBHbtx ;nyueir r{ rIeoAlropo,rlnocrerl, rlpocrlrltarcrqrnxct 

"u l5:r,0 p;;;t;;,connqa [17]. Eclr,r ar, rreo/(Hoportnocrl{ c/rep?rir{rrarcrcfr or paooacr,rBa}rlrrr
Arral'rrl'lTrrr,II\,III r]OJrrrIr[I, T_(],]roJlt{ TariiliL) i10.lrXnr,i 6r,r,rt u.blrflIryrr;r Il prurr{aJib_rrorr HarrpaBrrerrr'rr [18, t9_] . [Io rrepe y/(aacrilrfl nr currrriu ;arrAr.."r, 3&npy1114_

:lll::l :":.::"-.11.:l *rrpro6pe.raru ranit,rnyro a,,*ryralrr,rryro nor{rorreury. Dra('uqafl IiailrllI{a lroJlfr no/{Tllep}It/IacrcE. r{ccJTe/lOBar.illelr pac[pocrpaHcrrr,rr{ r4H-)HeHTI4pOBaIrIlLx ll lleililtrallerl'toc IIIIOCTI)il.tlcrBo coJTLIeTITIT,IX IiOClt t{rlccItI{X'rvqerl [taJJ'Ix I'1 l]JrIcoI{rIx ltt,tcprnli, }ioro]lr)T0 ll cB,Br{ c ,T1.r1\, i\ror.J/T llaccr\,rar-lllIBarlcfl B liaalecrlle sorlroB AJIfr tICCJreAoRarrr{fl r.eoNIerpllr{ rre}rirlJraI{err.IororIoJrrI I,r ero llili\relreru,rrr co jrpct\rcl_rer{. 14ay.l;lo pacupoc,rparrcntrre Bticortoor{ep_l'I'I-IHLIx IIporofiol], lIollilIo laiirn IIecIioJrT)Ito p:re.ura.rHr,re xapar{TepIrcrnRrrrler{rIJIaEerHOI'O rlarrIrlTIIOI'O rroJrfl l} Iti\H{/lotr OT/{e.Irbl{ort cJryqae, o/uraKo ITc-cJIeAOBarllle at{cneprrNrelrTaJrbrroro r{aTCprlaJra, rro.rlyr:reIJ}Io1.O ija rpoAoJr}Kr{_

::Irfrl:,1,:."?^l:jl lllerreHr,r, noarorrner lrirrBr,rlrb o6tlyro aaxonorrepnocrr, r.1()r)'btIOHtrITL R03\ro[ill],Ie OT lleo oTrtJIOHeHl,lfl.
3clr[exr Saltpyrl]rBaHI4fI r\rt.r1l{rlJlillrerrroro }rar.,Irrr.roro rroJtrr,oATtsepir{Aaer-cfl npe)fi[e ucero 66ilruI4M BpeMerren{ i]aflaBAbrBarr,rfl n upu6srrlrr{ srJcolto-clreprr'rar,r,rx ,,poror{oB rra Selrnro or Bocroqrroli rronycsepui co"rrlu ; ;p;;-II0IIT.I{ c aaua4noii lt,2l. Tor rfaxr, rrro aMlrr4Tyl{a r{aJrr,rx noapactaruair rau-TEI{CI,IB}IOCTtrI ITOCtrIIIIIECHUX TYIICiI I{A YPO]]UE ]VIOP'I B I,r,EPI{OAI{, I(O./IA i\{Ar-IIHTI{OO [ofle crroltor'1no ra l{HTeHcrIBHocir, rananruqecroro xoL]r{uqecl{oro rra-JIYIIEHIIfl COOTBETCTBYET I{OP]\,IAJIITHOIIY YPOBHIO, IIPLIN{EPHO BAITOE 6Orrr,rUE 4;rrArlclrr'rme* 6a;n.rra 2 n aru.ue, Bosrrrr^arorqrx na aaua;qnor,i uo.nycsepe cornqa,tre,l Ha nocto-ruoii [20, 2l], nn,trne'cs cn{e oAHrrAr cBrrAereJrr;c.rBoM Ba*pyq,n-BaHr{'fi uo'ns' 9r:or e6{ent l;IJflI}Jrflercfl ItaH rrpr{ cpaBrrerrrru orAeJrbI{LIx BcrI6I-rtrer{, Tar( r{ crarrrcrr.rqe(1xn [22, 2Bl.
3$$ertr Bocroq,o-Baua4uofi u"rnoron"rprr, unocur,roft reorrerpr,reft i\,rextlJra-HOTHOIO MaIHLITLIOTO IroJLfl, AOJrE{OI{ CHaar,rgartc.E, [o_RI{AI11\{O[,ty, TaH]r{e I,I Ita



cltopocTll BoSpacTal{ufl Ao t,raKCIIMyil{a r4HTerrclIBHOCTII BbICORO- II rIaJtO-
gHepr[rrrror,f Ho]\,rloHeHTEr coIIIerIHbIx Itocr{uqecHux flyqefi, per?IcTp]'Ipyellblx
lO IIOIJIOTqeHLIT I{OCIIUqeCHUX myl{OB B BbICOHI{X IeO}IaIHIITHLIX UI{pOTax.
Ertcrpoe [p],r6r,rr[e Ha SeMlro corHerrubrx Kocx{I{rtecHl{x ryqel"I l\'IaJrLIx Ir pertt -
TrrBIIcTcItnx arreprl{ir [a6nloAaeTcfl B ToM clysae, HorAa cooTBeTcTByroqarl
BcrrEtllrrra Bosllr{HaeT B aRT}IBrlOili O6nacrn, [{arHr{THoe lroJre HoTopoli, IIpocT]{-
patrcb B nre)flrrJralreTHoe [pocTpaIICTBo I,I COCTaBJI'IfT CeHTOp X{e}I{TIJTaIIeTHOI'o

rroJrrr, cBflBbrRaer anrr{BHyro o6ilacrb c 3eu;reli 11 , 21. Oco6trfi rrl{repec AJItt
r.lccJreI{oBar{I{f }re}fiIIJIaHeTHOIO IIpocTpaHcTBa IrpeAcTaBJI.flIoT tIBJIeHtrIfl, Ha-

6tro4aelrr,re B Tex cJryqa.flx, r(orAa HecltoJtbno rrporoullblx BcrrlJmen Ilo3rlrlHaor
n oAHor)i r,r roli E{e aHTI{BIrolYr o6,nac'ur.

OAno nB Tanr{x trBJrerrl{ii., }Iar{6oJree rroJr}Io AoItyr{eHTLrpoBaHHoe Ha6rlo-
Aer-rlrflrrlr Co,;rnqa (124,251 r,r qacrlloe coo6tqeuue M. B. Orupr,) I{ ll3llepeHI{-
flMI{ Nraurrl{Trroro rroJltr r,r lroroKa BricoKoaHeprl{trH];Ix [poToI-IoR ga Sellne [7]
r{ B r{e}r{rrJrarrerHol\r [pocrparlcrBe [8, 26], ua6nroAaJlocb 30 rrapra - 1 au-
pern 1960 r. flporour'r&r BCITrIIIH& 6a.nna 3 na'ranacb 1 aupe;rns0Bt'40-n aH-

ruuuor,l o6.nacru c l{oopAr{rlarartr t2N, ttW, s Itoropofi pauee, 30 uapta,
BaperlrcrprllloBal{a Bcrrbrrrllta, BbIBBaBrna.rl rIorJIouIe}IlIe B rIoJr.flp}Ioli matlfi0
u r,ra.rrrotioyio 6ypro c SC, grunruylocfl llpur{epHo ABoe cyrol(. Xorg 6o,nr,uarr
rracrb rrJraa1rerrrroro o6,naxa, orrJercrBel.IlToro Ba I\.rarHrITHyro 6ypro 31 illapra II
1 anpe.;rn, K B uctc t aupe,rn [poABrIHyJIacb 3a op6rlry SelIJru, rerl He rleHec,
HaH rrolriHo BI,IAeTb I,IB Snr. 1 U 2, 3eu.nn e1r1e [polIoJI]I{aJIa oCTaBaTbC.fl

B o6racrfl rloBr,r[reHlroro [rarHl{THoro rIoJItr, [ocrI{raBlrrero 20 y , rtpl'Iqe]\r 3Ta

o6nac'r1,, pa3Mepor{ - 0,7 a. e., I.IaxoAr{JIacb l\'Ie}l{[y Connqelr r'r 3err"nefi'
Cornacrlo Ha6nro4euuflrl, [poBeI\eHHbIM Ha cIIyrHL{He [7], nporoHIJor BcIIbIIu-
Hra t arpefl s 6snu o6uapymcnbr B onpecrrlocrrr 3eivr.;ua 1 anpenn n 091'35-,
Ha qro ynaBr,rBaer TaI{Ere rrorJrolqeHl,Ie B Bblconr{x ml{porax (cirr. {lrr. 1). Bpeiux
BalaBArjIBar.rllfl, paBI{Oe 55 uu,tt, CBI,IAeTeJIICTByeT o 6r,rCrpOrt [pII66ITL1I{ [pO-
TolIoB, tcrlt 6olee, arro 3To BpelLrI Mo)fier 6r,rtr, ylrer-rs[reHo, ecJ]I{ [peAloJro-
?r(tr{Tb, rITO BLTXOA BbICOItOAHeprUqHLrx np0TOI-IOB I43 {\rar}II{THbIX IIOIeii aRTI[ts-

Hoii 06racrrr Boar{omer{ ToJrbno nocpe/IcrBolr Br,IIIoca rIJraBN{br c rloJre}I Lr Bhr-

conoolrcprr{qrl6rn[u rracrr{qalrrl n 6onee BbrcoHrIe cJrorr HopoHLI. SaxIerI4M, sTo
DTo ABlrxreuue (ecJrn trrrreplperr{poBarb cnsaaHHlril c }rl{i\{ BcrrJrecn paAlIoIrS-
Jryqelrufl II ruua HaH Boa6yx{Aerrue rrJraar\{en}rtrIx ItoJre6aHI,Ifi upu rrpoxo]HAe-
Hr{rr Boarlryrqeu[rr B nopoue 127 -29]) Haqrluaerc.fl orioJlo BpenreHI,I i\Iaxcllr,ryMa
BcrrJrec6a Ira car.rrr{rlerpoBr,rx BoJrHax [301 (6.nuaxo coBrlaAaloiltrero rIo Bpellerr]I
c Manctulrynror{ RcrrBrrlritu t31 1) I4 rrpor{cxoAr{T co cltopocrr,Io 2 - 108 culcen.
Cle4oRare.nsuo, Bpetffl BarraBAr,rBaHr4tr, orcrrurrlBaex{oe or BpeN{erlu r{aK-
crrl\ryrra Bcrrr;rlrnrr (08159*), coxpalqaerctr Ao 35 iLuLt, Lt tr{euee, ecJrl{ BLICoHo-

aHepu,rqr.rblc rlporoIII;I I{eI(OTOpOe BpeIIrI yAep?fiI{BaIoTc.E B Ebl6pome}IHor{ 06-
JraHe rrJra3lfbr, npeifiAe rrelr Iloltl{Hyrb ero rro ]\[epe yrreHbltreHl{n uons. Tor:

$anr, .11'6 BrICoHooHeprlrsnbre rrpororrbr AocrlrrJlr/t Selr;rr.r Ba croJrb noporxoe
eperra (- 35-55 ,wun) a ycJIoBlIfIx rolpyxtelIlr.a Seurlr B BbI6poIUeHHoe pa-
Hee 06,lrano rrJraBMr,I, llporfl]ilel{Hoct,Io - 0,5 a. e. c }IarlpfrHeHrlocrrrlo rloJr-fl
* 20 T, cl[AereJrE,crByer lrMe]r]ro o rolr, arro DTo rIoJIe ocraercf cBflSaHHbIA{

C axTr{Brroii 06[aCTLIo Ha COrruqe I{ B],ICOItOSHepulquble IIpOTOHLI pacrrpOCTpa-

HrrroTcrr BAoJIb COoTBeTcrBylorrtrux cnllpaJILIIDIX TpaeItToplui. Hnnaxoe ApyIOe
rroJre c Harrpfl?nerrrrocrbro 20 y , ue cBrr3 aIIHoe c arttltur'tor,1 o6;ractrro ua CorHIIe,
rre Aorrycrrrlo 6bI ur,rcottoariepltrrqllue rIpoToHI;I ;1o 3er{JILI 3a ]lpenla, JII{IrIs
BABOe rrpeBr,rluarculee Bpellfr rrx npflnloJlI'IHeiIHoro [BlI]IteHI{fl.

Halplruep, paccuorpl,Ilr .[rBJIeHI,1fl, cBflBaHHrIe co Bcrlblr[xclli 3 centa6pn
1960 r. B srorr cryqae Ha6rroi{aflocr, BarreAJrerlHoe pacrrpocrpalre}I}Ie Btrrco-

KOSHepI[qIr];IX UpoToHoB qepeS lle]HIIJIa]IeTHOe IIpocTpaIIcTBo, IIIII'{rIeNI, qTo

Becblra IIoHaBaTeJIbI-IO, Bpel{fl SanaSALIBaH}Ifl SaBI,ICeJIO OT SHeprI,III rIacTUq.

Ono 6lr.rro Hatrlrel{E,rrlr{t\{ AJrtI BElcoHoerreprrt.ruoli Itot\{rloHeHTr,l coJrHealHbrx Itoc-
Nrr,rqecntr{x .[y.rer,! 11 Irar{6oJlr,rur,rlr llJrfr car{Lrx HI{Br(I{x aHeprufi, Ha6[IoAaexrblx
Ha BOI.rAax B BIICOHIIX [I{poTax, IAe t,IaKCIIl\{yu 6l,rl AOCTI{IHyT lrl,Iurb qepeB
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l,0,mc rrocJle Haqaila Bcrr6lrrri{r{ [9]. IrIa Snr. 6 nro]r{Ho BrrAerb, sro yx{e B Mo-
MeHT Bcrrbrrrrnr{ r{ B rerreHr{e cJreAyroqr4x AByx cyron 3eu;rg 6rua norpymena
B rlpoxoAlrB[Iee i\Ir{r,ro uee o6naxo rrJra3rrr,r, ]lLl3rrrBarou{ee xlarEtrrrryro 6ypnr.
flortrrxenlte Lrlrrelrcl{Bnocrr{ raJraltruqecxoro }toc}rurrecxoro ugryqeurrfr cBrr-
leTerIr,CTByeT, rITo rrJra3i\'ta HecJIa c co|Ofr, B\Iopo]i{eHl-Ioe }rarHrrTlroe nore [32].
Bcnr,IurHa 3 centn6pn 1960 r. na6nroganacr, na rnnr6e. Cne4ouareJrbr{o, rrJraa-
]vra, HaxoAtrlqaflcfl I{ aToN{y BpenreHr,r B },re?r{frJraHerrroxf trpocTpaHcTBe Nre]r{Ay
Connqelr r,r Senrreli, 6rr,ra nrr6polreHa lra 4pyrofi an:rnruoft o6nacrr. IIpu
AaHrrr,Ix ycJroBrr.sx IIo.flBJreHI,re B6IcoKoeHepnrsHblx rrporoHoB oI{oJIo 3eunu,
ux 6onsruoe Bperlrr BalaBAbIBalrl{.fl II rreAJreuur,ul pocr Ao r\{axcr{t\ryr{a }ro}r{Ho
o6r.acnu:rr, 4u{Syaueri nporoHoB qepea nrarul,rruoe rroJre.

Cua.rano rri4.nenuoe, a aareM 6r,rcrpoe paclpocrpaHeHr{e (u roapacrauue
rrorolta ;1o ]raltcrlMyr{a I,ITITeHcI{uuoctu) reHei)r{poBar{rrbrx Bo Bcrrrrlrne qacruu
Ha6[roAarocl] B rIocJreAoBareJrbHocrr,r co6rlrr,rli, paanrtnaBrtrrrxc.fi B oltpecruo-
crra Selrnrt B cBflarr c [porolJHblr,rl,r Bclrbllutamfi, na6nrcAelrl{brxrrr n artrusnoft
o6.nacur, [poxoAr{Brtrer,i qerrlpantur,rrt irreplr4uatt 72 noxlpx 1960 r.ua reJrr{o-
rlra(ruuecnoi,i urupore 27"N. B aroir o6nacrr,r na6nro4arucb rplr Borrl,rrrrnrrr
6an;ra.3, onorro Aecrlrrl Borrbrlrrer{ 6anna 2 n eua.rflreJrr,Hoe arr,rcflo 6onee cna-
6rrx ucur,rmex. ?Ia t[ur'. 7 Mo?fiHo Br.rAerr,, qro xrarur,rrHoe rroJre Seunu oc:ra-
BaJIocr) cno(oitlrbrM go 72 uon6pn. 12 uonlpq s 13h48m (e4ecr, rd AaJree B rer{cre
Bpen{fl lruponoe) Baperr.rcrprrpoBarra Mar}r}rr}rafl 6ypn c SC (orue.reuo rer\,rHbrM
rpeyroJrrrrl{Hou Ira c[ur. 7), o6ycnonneur.ra.fl ]lcrrbrrrrnofi 10 noa6pn B 10h00m
(o:rr'reueno renrHr,Ii\,r rrprrr{oyroJTr,rlrinoM ua cfrlr. 7 ao nropor,i crpoxe). Yclue-
Irr{e Bo3x{yil1erl}Iocrr{ nonn !2 uor6pn u 19h, colpoBoE{AaBrrreecfl crrJrr,rlbrM
crraAoM tlrna tDop6yltra B [HTerrcrrBHocr],I raJraltrurrecHoro HocNrllqecHoro rr3-
ilyqeulrfl [33], aacranJltler npeArroJro]r{r4rr,, qro H aronry rpei\reur{ Serrng sa-
qaJIa [orpy]I{aTbctr B IroBoe o6nano rrJIa3r\,rbr, yBJreHaroqee c co6ofi nfarHrdT-
HbIe rroJlfl. Bneaanuoe HarraJro l,rarnuurofi 6ypn ($r,rr. 9) ornuuuo [pocJre]fir,r-
Baercrr lra rrarulrrorparrnre, uo,nyuer.rr.rofi n o6cepnaroplrr. Ilpe4rroJraraeMoe
orolnAecrBJrer{}re AaHo na Snr. 7. Hecxonrxo pauee, a r{NreHHo t2 nondpa
s 13h25-, ItorAa s roii lxe car,roft anTrasnofr o6nacur BogHr{r{Jra scrrrrrnma 6ar-
,na 3f , collloBol{AaBmaflcrr i\{orr{HrJr\r BcrrJrecnorf paAr,ror.rarvqeurg lV ruua
Ha CaHTIIMeTpOBLIX I{ MeTpOBbIX BOJI}IaX, 3TO O6"naXO C IIaIHLITIIrIII IIOJIeM
Haxol(rlJrocrr r{e}nAy Seunepf lr Cornqenr. Erlrnrlr yc/roBr.Ifl}rr{ cJreAyer o6rgcuram,
Tor d)axr, rrro Bo3pacraHrre I4HTelrcrrBHocrr4 ltoct\{rrqecHr{x ryuefi }Ia ypoB}re
Mop.s, HaqaBrrreecfl n 131'50m, 6r,r,no r,re;1,nenHr,ru (max - 16n), a Bpelr.fi BarraB-

ALIBal-rl{fl HarIaJIa.lIOrJIOIqeIII4fl B IIOJTflpI{Ofi mafiHe Cpa]lHI{TeJIbHO BellUHO, rITO
yKaBbIBaer rra yAepx(aHlre reuepr{poRaHuErx Bo BcrrbrrtrHe 72 toa6pfl Br,rcor{o*
EI-Ieprrr.rFll;Ix rrpOTOI{O]l R 1\,IaIH}II'HLIX IIOJI.aX npra6:rr.rfrf arOrqeIOCfl IIJIaBi\{eH-
soro odnaria. f[eitcrurrerrb]ro, c norpy]fieuuerr Seunn B o6uano (- 19n1
ua6rrogaerca 6r,rctpoe noapacrarrlre r4HTeHc].rBHocrr{ ItocN{uqecnux Jryrrefi Ha
ypoBHe rropn [331 I{ yBer[qeHr.re rrorona Bbrcor(oBHeprrrqHEJx nporoHoB B crpa-
roc{epe B tsr,rcoxr{x reor{alnurHbrx rur.lporax [34]. Buasannafl ncnrrmrroft uar-
Hlrrlrafl 6ypn c SC ({nr. t0), coupono}r{Aael{afl peanr4l\r lr rny6oxuu crraAoM
Oop6yma B r,Ir.rTe[cr4Br'rocrn raraxrr4rrecnoro Hocnf]rqecnoro IdBrytrsHrrr,,a-
qailacb 13 uoa6pa n 10h21m (orrvreueuo rerrrrr{r{ rpeyroJrbrr'r4xor\r Ha rfrr. 7).

Cregyroqat Ba arr{i\.r Bcrrr,Trrrxa 6a,rrna 3f , noaunnrtra.s B ror,l xe cai\{ofi aH-
rrlsr.rofi o6;racrn 15 uor6px s 02h07^, rax]r{e conpoBorl{AaJracb r{r-rreHcr{BHr;rM
BcrrJIecHoN,r paAuol,railyqeuun lV rr4rra B mr[poKo[,I ArlarraBorre qacror t35l
I{ rer.repaur,rer,:i co"nnesur;rx Itocl\ruqecrtr4x ryuert MaJrr,rx r{ peJrflTr{Br{crcltr{x
aueprlri,i t361. It 'JToMy Rperrelrll o6.nana rrJraail{rrl, B6IBBaBrtrr{e Mar.r{r4r}rr,Ie 6ypn
72m 13 nor6px, rpollBr{rryJlrrcr, sa op6n:ry 3eu;ru Ha paccro.rrHre 2-3 a. e.,
TaH arro 3er,l.ng ocraBaJracr; a npu6nuanreJlbrro paAr{aJrr,Ho[{ MarHrrr}roilr rroJre
coBAaHHorr B lrelnlJrarrerHox{ rrpocrpa]rcrBe nporneArrrefi traeuopi. TIHTeucus-
I{OCTb I'aJIanTUqeCIiOrO ITOCM]{qeCHOfO I4SIyqeHI{tI HaXOAI{JIaob IIa CTaA}III BOC-
crar.roBJrerr[fl rrocJre crra4a utna @op6yrua. I4umenrlritr B Tanoe rroJre cornes-
Hbrx nocl\rtrrrrecr{r4x nyuer,l B cB.flar4 co Bcrrrrrrrxofi 15 uox6prr BbrBBaJra 6rrcrpoe
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@rr. 9. Bneaanuoe Eaqarro Marur{rrori 6ypu 12 ton6px tg60 r. B-1Bh45m

@lrr. 10. Brreaaunoe flaqaJ]o Irrarnltrnofi 6ypn 13 uoa6pn tOti0 r,, cBsaarlrloft
c0 scnLrrlttolt L2 uoa6Pa 1960 r'



BoBpacraHr4e rrHrerrcuBHocrr{ nocMr4qecnr,rx ilyqeit Ha ypoBHe Mop.fl [37] lr
oca?nAeHr{e Br,Icoltoarrepr[sHbrx rrporouoB B rroJrflpl.ryro tuarrxy, flonuoe rro-
rJrorqeur,re n uonoc(repe B BrJcoxr,rx reol,rarH]rrHr,rx ml{porax Eaql,Iuaercfl
l5uon6pn rr y/{eprfiuBaercfl B rerreHrre AByx cyron (cu. {ur.7). flonurrennr,re
BllaqeHurr fyHn rr rroJrrroe [orJrorqenrre B or[eJrrr]rbre IrHTepBaJIbr RpeMenxr
ua6,nrogarotcrr Ao 20 :oor6pt.

B re.reHfle t95B-1959 rr. aHaroruqHa.E nocJlel(oBareJrb]rocrr, co6rrurff
Ha6JrroAaracs Rcnxuit pa3, Kol4a rro Arrcny Conuqa flpoxoAr,rJra axrr,rBHaf 06-
JIacrb, n rtoroport Bapelr{crpl4poBauo HecnoJrbno rrporor{Hblx Bcrrbrrrrex, I.ra-
rrpl{Mep, }l Ko}rqe aBrycra - Haqare ceura6pa 7957 r., B aBrycre 1958 r'.,
B r{rorre 1959 r. ll, 21.

flpegcraurnercfl Bepo.flrlrsrM cJreAyroqafl Haprr{Ha paBBrrrrrrr flBJreHr{fl.
ilnaal,ra, nr,r6porueHuafl Bo BpeMfl paaBurr{.rr uepnofi ncurrrnHr (ue cepr,rr{
Bcnbirrren n 4anuort anrrannofi o6;racrn), yBJrer{afl MarHrrrHoe rrore, o6paayer
MarHlrrlrylo <Syrr,Irnyr>, Marrrr4THoe rroJre Roropoll saMuHaercg B artrungori
o6nacrr.r. Iloc.ue4yrorqlre rrporouHr,re Bcrrbrrrrxtrr, Boal{r{r{arcrqr{e B AaH}roft aH-
rr,tnn oii o6,r acrlr, r{HHeHTI{pyror Br,rc onoaHep rl4qHbi e np or oHbr B o6p aB oB aHHoe
upll6nlrar.rreJrrrro paAr4aJrbrroe MarHr{ruoe froJIe c BnJrroseHHbn\{rr HeoAHopoArro-
crflMr{ B Rr{I{c [{arrrr{Tlrblx o6naxon, B},rfioJrr'rflrorqr{x poJrb paccel{Baroqrrx
qelrrpoB. B orcyrcrrrre pacceIaBarorqr{x rleHrpoB paclpocrpaHeurae nporonoB
nporrcxoArrT BAoJrr, rroJrfl rro crrr4paJrbHErM TpaeHTopl4-frr{ c paBll{qHr,rM yrJroM
Ha H Jr orra rp aer{T o prrrr H cun on ofi ilmnrtn. flp egn om enHatr r[oAeJrb nfe]fi rrJr ar{er-
Horo r{arHr,rrHoro rIoJIfl, c Heo6xoAuMocrrro Bl:rrer(&ror{&.fl r{B [poBe4elrHoro
paHee aHaJrr{Ba AaHHbrx Mff - MfC [1, 21, cosnaAaer c r{oAeJrr,ro T. I'o,rga
t38 1.

B aan,nro.reHr{e aBrop rrprr}rocr{r 6raro4apnocrr B, B. laneeny aa 6ors-
Itryrc Ilox[oq6 [pr{ rToAroToBHe Er(clepr{MeHTaJr6r{oro MaTepr{aJra K nesaTr4.

25 4ena6pa 1961 r.
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AriAAtrr\{i,Ifl I.IAYIT CCCP
I43BECTI4'I HPbIMCH O 1YI ACTP OOI4SMIIECITOIt

Tou XXVIII, 1962 r.
OECEPBTTOPI,Il,I

pA[I4OI,rSJryrIEr{UE IIPOTOHHbIX r]C[t;IrrIEIt. II
A. C. flcop,fl,ruu?rJ

l.'Icc.re4yIotcn xapilltrepllrrrc rrellrLr llctrJreclta paAr.torraJryrrdrl,l.rr IV rrr[a, ooflpoBo]r{Aaro-
ilIeIo pa3BItTnC IIpoToo]IrJx llcllr,rlreri. B paaru:rr,rrr BcrrJrcona IV rrrrra l,roir{IIo Rbr,{cJtlrTl:
B ocIroBIIoN[ 4nc {aar;r. J3 repnoi,i {aae, rrpo4or}nrrreJrr,lrocrr,to t5-30 r,llrrryr, ila6rro/iaercfi
I]3,4yrrcIIlIC IIA CAIITIIrreTpor]DIx lJo.rlrraN, npocTrrparolr{cecrl lrrlorAa 1l Ar.rala3oil qacToT I}rrII[e
250 ,ller1. l3ropan rlraua (rtl.ryuorlrc rir rri,rpooirx lro,lrrax) cJrn/tyot 3i1 uclrJrocriolr I[.r.rLna.
Bo3IIIIriarol]{uro BUJIII3rI Bpe}reIIr.I NIaIicl.]rryrril BclJrecr{a lra carrrIItICTI)ouLrx ltoJrtlax (conua-
Aarorqcro rro BlleMolrr,I c r{ancl{Myl,rou lculrurru,t) ,

Cottoctal;rcrtle ucrrJre_cr(or paArrorlltilyucrrilrr rr rror.,rror{crrr,rfl r} rloJrrrprroii rrratl{e florta-
3aJro, rrro AJrI,rreJlr,rlbrc, c 6o.rrl,rrroii arru.rury4oii iIorJroTr.\erlr.rfl u rrorrocrle1Je lloryr 6srm cnt-
SarrbI c TeI'It'r llcrrJlecltaur't IV Tllrra, ItoTopr{e rrN{croT I,ICrtJrIorrrlTo.rrLIro LIrlTerrctIBIIyto IIcpByIo
Qury - rIllJryqeIlJ{e Ira calrrl,I}terpoB[rx tsoJr]rax, CoorBercrByronure ncnumnr.r" o6paLy"ro'r.
rpyllfiy cl,IJrr,rrLrx Bclll;rllren (ta6;r. 2). ]leno'ropi,re r{B rrirx Br,Iar}alJrr,r BoBpacrarrr{e r.rrrltcrrcrrl}-
rlocrlr r{octrIl,Iqecltllx ilyqelli rla ypoBlre uop.rr. 13crlruu{r,r, pa3Brrr[e r{oropbrx cofipoDo]1r/{aJrocb
)rlICliCIIIirrIlI BCIIJICCHOI{ paAlIOIISJIyqeIurfl n nepnOli r[aae, rnraRanr,I JII,IUIb ROBI]acTatrr.re Mr,I-
IllllraJrrrrrbrx rIacToT oTpamoHlrfi ln rrII n nr,tco}(Ilx reo]rarrllrTllr,rx llrLlpoTax rurrt c.lra6oe uol-
IrOe rIorJIOrI{eHIle B OTACJILTIrIe [IITepBaJILI upet{elIll - Il]ynrta c;ra6r,rX [pOTOrrrrbIX
BCIItrItIIEH.

Yctanonrero, rrro lrcrrJrecri IV rnna fipeAcralJrrrer co6oii lrlrerrrro ro couyrcr]ryroqec
llclbrrrr(e .flBJlclII,Ie, rtoropoe B arraqr,rreflr,Hor,i lrepe xapar{Teprrayor a{rfcxtnnrocrb rcuepa-
1(r'rrr Br,rcoKo DHep r[qHr,]x qacTtrr( "Bo B0rrrJJrrne.

tr{s roro rpaxta, qro t{aJrr,re BoBpacral{r,Ifl rrrrrerrcr,rlrrocrr,r nocr,rrrqecr{r{x Jiyrrert r{a ypoBge
rropg Nloryr 6r,rrr, crnaanr,r uaH c o6r,trrrtr,ttrrLr, TaIt Ir c flpororrllrrr]rll ucrlrJrxr{aN{rl, a rar{rte
IIpI'ruIlMatr IJo IlrILIMaIrr,Ie, rrTo o61I{LIlr AJrtr Tex rr Apyrr,rx ucrr,Ilreft ,rtsJrrreTcE BcrrJrecn rra carl-
TrllllerpotsLrx BoJrlrax, cAeJrarro 3al{Jloqerure, rrro rerepaqr,rrr Brrlconoarreprr,r,rnoii r{oMrlorrerr-
Tbr nocr'rl'Iqecnllx ryqeii [polrcxoAltr l,rilrerrrro n ror,i cr.a4r,rrt Bcl]LrlrHr,r, iroropan conpoBoE(-
Aaerc_fl BcrrJICCrtoNr paAllolr3Jryqeflr.rlr Ha carrrl,I]rerpoBr,rx BoJIHax. B ranolr crysae r,rJrrr BTo-
paa Qaaa_ncnrccna IV rLlla trNleer orllolrer.rr.re roJrr,Ho n BbrHocy Ma.rroar{eprr,rqrori xouno-
IIelrrr,r B 6onee llrcoxr,rc cJrolr nopollbr, r{Jrrr ycRopeHr,rc ua;noencprnqrroii Itol,Irorrotrrbr cBrI-
Barro c BllxoloM rrJraBMerrrrrrx o6naxor rra axttruroi.i o6.nactn.

flocnomrty fiepBafl rpaaa rcrnecna IV tr,rna o6saana rorlJroBoN{y fiBflyrreEr,rrc rrJra3Mr,r
II rlexa]Il,I3]ry cllllxporpollllol'o rr3Jryqerrrrrr aJrer{TporroR (D - 105 -;- 10s ea), losuontna
rellepaqlllr pelrrrclroDC(Irx r{Balrrou, B Tor{ rrr,IcJrc Br,rcor(r.Ix suept rri,i, Topr\Io3rrrJr{ r,rBrrvqe-
IIIIeM 3JreItTpoIIOB, ycItOpcIiIIrrIX llo BcIIbII[He, C.ne4ooarC.lrr,uo, NIoIqlIr,Ie [pOTOIIlIr,Ie IJCIIbITTI-
I{I,I Ao.rrir(Hr,I Br,r3r,rl]aTIr crIJrLt{Lre BHeilallrblc r,ronocrpcpnlre }oBNryrrIeHIIrr. Tor r}arir, uTo
t{IrTeIIcJlBIrLIe [pOTOHIIIIe DcIIIJIII{LI I]rrI3LItraIoT BiICBanrltle ttOuOcrpepur,Ie BOBr{ytqerIJ{rl, pe-
I'I'ICTplrpyeNILIe IIa CTaIIqrfiX, yAaJICIIIIbIx OT IIOACoJIIICquOIIT to.rr{r.r na 5-6 qaCOB, CBI{AC-
TeJrr,cTIlyeT o Tol,I, qro oco6egrroctr,ro pelrTrelroBcr{oro r,I3JryqeHl,Ifi t{ox{rr},r\ ilporolrlrlrx
BCITLlttlefi frIlJIrIcTCtI CIrJiLIrOe y}r{eoTrlell]te r,rx cncntpa !

TaIr naE rraltcr,IMyr{ BcnJrecna Ha car{TrrilrerpoRr;r\ BoJrrrax coBrra1aol. rro B1roMcll.r o
nlaltcnrrYr{or4 Bc,rrLrmHr'r, cfle4ys1 oE{rrlliiTr,, rrTo r.IlferrHo 1l 3To }r(e Bper{fi l{oJr}nHril reTre-
prrpoBaTr,cff cBepxil{ecTnlle rpotoutr. oto no4Tncp]fiJ{acT(rfl rclt t}rartrou, qTo RorrJIecHrI
peIITreHoBcltoro lI3JryqeHL.Ifr na 6a,r;ronax, o6naanrrr,re nartrio;reo licc'r'rtnll rllo,r,orrar,r, cor-
rra/IaloT [o Bpsr{eHu c r{artcr.rrryr'rorf Bcrrr,r[]Hr,I.

RADIO El\,IISSION OF PROTON FLARES. II, by,4. S. Droruastr,itr..- The chara-
cteristic .fe-allres _of a type IV radio burst, accompanying tlie developmeni of proton f lares,
are stuitietl. In the main, lwo phases can be distinfuiihed in the ileveloprn6nL of a lype
IV bursl,. During the firsl, phase, of t5-30 minutes ilural,ion, emission on centirncl,cr wave
20 Uaa. ItpbrMcfioii o6cepnaropr.rr.r, r. XXVIII S1i



ieng[hs is obscrvcd, w]ricli sornetimes exlencls to the frequency range greater than 250 mcls.
The seconcl phasc (emission on rnel,er wave lengths) follorvs a l,ype II burst, 

"vhich 
origi-

nates close tb the moment of maximrim oI the bursl, on thc ccntimctcr lvave lcngt,hs (coin-
ciding in time rvith the flare Inaximum).

A comparison of radio bursl,s and absorplion in the polar cap shorved l,hat, prolongecl
absolpl,ionsrvilh alarge aqJplitucle inthe ionosphcre can be connected t,he t,ype IV bursts,
whicli have an exccptionally ittense first phase - emission on centimcl,er wave lengl,hs.
The corresponding llarcs Iorm a group of inlense liares (l,al-rlc 2). Sornc oI them w'cre respol-
sihle for aiosmic-ltry intersit,y ihcreasc al, sea level. Flarcs, the dovclopmeni of which rvas
acconrpanied.Lry r rnotlcralo rirrlio bulsL tlur'ing llro {irsl plrasc, causod only alr incrorse jn
Llre m jn iural rcllect ion frt'rluctrcics 1-r,, aL Jrigit goomagrreLic laLitttrles or tvcalt tolal
Lrbsorption at scnaratc intervals of time - a group of wcak pro|on flares.

It, is lound Lhal, a type IV burst is in lacl thc phenomenon, accornllanying flarcs, which
lo a considerable degrce characterizes Lhe efiecl,ivily o{ general,ion of Jrigh energy part,i-
cles in l,he flare.

Prom l,he {acl, Lhal small incrcases in cosmic lay intensity al, sca level can bc cottne-
cLecl with usual as lvell as proton ilares and also tahing inl,o accoun[ 1,haL a bursl, on centi-
meLer wavc lcngt hs js comnrorr I'or LoLli i<inds oI ilarcs, il, is conclut[od LlraL Lhc gcrrolal iotL
of thc high eneigy comlonenb laltcs placc nl,5urlr a sl age oI flarc devclopmcnL, wiriclr is
accompanied by a radio bursl, on centimeter wavc lengLhs. In such a case the second phasc
of a type IV bursl, is related only to either ihe l,ransfer of the low energy component to
highcr coronal levels or the acceleration of the low energy componcnt is connectecl wit,lr
t,hc cmergence of plasma clotrtls from. an acLive rogion.

As tlie first phase of a type IV bursl, is clue to the mechanism of synchorotrol elcctron
radiation (ll - 105 -+ 10s er,), {,he gencraLion oI X-ray quanta by the cleceleral,ing qmis-
sion of e.[cctrons, accc]crat,ecl in the flarc, is possible. Conseclucnl,ly inl,ense prolort {larcs
slioulcl cause intense suclclen ionospheric disturbances. The fact that intclse proton Ilares
are responsible {or suildcn ionospheric disl,urbanccs, whicli are recorded aL sLa[ions /r-5 ho-
urs dislant from the subsolar point, is an evidence that a peculiarity of X-ray radiat,ion
of intense proton flares is strong haldening of Lheir specl,ra.

Bne4eulre

tr4anecrrro, {ro Xpor\roc(repnue r}crrbrrrrlir.r Boar.rr{Karor B anrrrBrrrJx 06,lracurx,
IrAe Ha6JrloAarorcfl cu.rrbl{bre I\rarH}ITr{r,re noJIfl. OrrIIrrrlTeJrbrroii oco6errrrocrbro
I{eI{OTOllbix Ir3 al{T}illlirrrx O6raCreii frBIIfreTctL Bo3Itr,II{HOBeltrre R III{X RCIrrimeH,
paBBrrTr{e ItoTopbrx corrpoljo}r{AaeTcfl reHepaquei{ Br,iconoolIeprurrlu,r,\ ilpoTo-
aon (- 10-100 ilIee) t nr,l6pocou rrJIaBr{bI c xfrlrHrlrH],m rroJlenr (<rrporonr.rrre>
BcrrbrrtrHr.r) ll-41 . Perucrpaqufl BbrconoDHeprlrqrrBrx nporor-roB B ofipecrrro-
crrn 3enfrru c an[apzrrypoii, ycraEo]lJrerrrror,f Ha cnyrHrrr{ax [5-71, pa]rorax
[8, 9] n BorrAax 170-1,41, [oItaBa.TIa, alro roro]t npororroB c aHcplrreii 50-
500 Moo uocJre Her(oroprrx RCrrbrlrrel{ Aocrldraer 1000 oLaarutr1,lcu,z.cen u 6o-
flee. TaH, flocJre BcrrDrIuHI,I 74 urcrrn 1959 r. [pr4 l,raMeperrrr.Ex rra Borr/lax 06-
trapyE{err rroroK - 20 000 np0m0rnGlc.u,z.cen B Ar{arra3orre e[eprnr,i 40-
500 Mse [15, t6]. I4nxrenrupoBarrrrrrr,i R cBrrBr,r co Bcrr,rrrnoii 15 uoa6pn 1960 r.
rroron rporoHoB c Dlreprr{ei,i E > 13 fuIoo 6utt [pr,r6rrrBr4reJrbHo B 104 paa
Oonrrue (rona nocur.rqccxr{x ilyseir B Teqer.rr,le 5 orcc rrocrre Bcrrblrrrnr{ [9]. l4u-
TeHCr{BHOe O0a}fiAelrr,r.e npoTorroB B IroJrrrpHylo uanHy B TeqeHr4e Hecr(oJIr,HIrx
lHefi r-ra6rrogaflocb nocJic Bcrrbrrrren 23 naapra t95B r.,7 utonn t95B r.,
22 anlycra 1958 r., l0uan 1959 r., B r{rorle 1959 r., B Hofl6pe 1960 r., B lrro"rre
1961 r. r{ prrAe Apyrr{x crryqaeB 11-31. B uor6pe 1960 r., HorAa Ha6.irmla-
ilaob I{CI{JIIOVI,ITeJILHO llliooltafl III:ITeIICI,IBI{OCTL ItOCtrII,IqeCHUX Jlyqeft COJIFIeq'
HOrO lpor{cxoifiAeHr.rfl, B crparocoepe saperr,rcrpr,rpoBarr ypoBeHb paAflarurfi
or{oJro 0,7 pa1loruc [1zl]. 3a rpeAeJran{r{ trrarHr{rHoro nonR Seurra ypoBeHr, pa-
[r{aqr{r{ AocrtrraJr, rro-tsr,rArrr\rorry, 100 paalqac. cae;lonare"urrHo, rrpororrHbre
BCIII,IIUI{I{, IeHepl{pyfl COJIHOSHbIO I{OC1\'lI4qeCI{I{e ilyrll{ i\[aJIbIX I{ p€JIflT]IBIICT-
cnrrx DHeprlrii, coa4aroT B lfe]fl[JraHeTHon{ [pocTpaHCTBe croJrE Br,rcortl{i;r ypo-
lrcHL paArlarlr{I,r, qTo BoSHr,rItaeT cepboslrafl orracHocTr, AJr.fl qeJroBeHa, HaxoAfl-
Iqerocrr rra I{cnyccrBel{Iroa{ cnyrrrlrlte Irlru Hocx{uqecnoM xopa6re. R csflalr
c sTrrM BOBrrr{rraeT l{eo6xoAilrrocrr, paBpa6oTr{r,r xreroAa rrporrrosa rrpoTorr-
IrLrx BcrrLr[ren. flcpur,rlr ruaroM Ha nyTI{ pe[re]rrrfl oroft aa4autr frBJrfl€TCfr llT,r-
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FrCHelllle xa.paI{rellIIIJx rrcpT, cBoi.icTBeHHLix rlpoTOHru,nr Bc]rblurnalr. CroAa
OTHOCflTCfl:

1) ucc"re4ouanr,re norrc[rr]'ypauIII{ nrarrrnrrroro iioJrrr &rrrr,rBrnix o6;racrcii,
r/{e tsoSrr}rnaloT npoToHrrlre Bcr[rlrHr{;

2) mcc;rre4oBaHLIe rIrITeIrcr{BIrocr1l I{ cneltrlla BCrrJrocna palArrollrBJryarerilIl,
conp o B o)I(Aarotllero IIp oTorlHLIe B C[],rIlHlt ;

3) raccne4oBaHr.re perrrr.eHoBCrioro u3JryqcHr,l[;
4) ncclegoB&IIlrIe reor[nalr.rccnlx n n;rerrntl, cBtIBaITIII;rx o ]IporoIrIlJxll,l

BCfir,IIuIi a[{}r.
Y4anocs ycraIIotsIrrL ocuo,r{T,re xapaItrellI,Icr}rIiI,r rrporor{Irblx ncrrr,I1,rert:

ur,tconnft 5a;r;rr, lrorqnnii ucunecH paguoua"uyucirun IV ,lnna ,r, oarrrrrrrerpo-
BLIX I{ IIeTpOBrIX BOJIIIaX, llOs}II,IT{IIOBel{l,Ie BIIeBaIInr,rX ITOUOC(tepI.IbIX BOBI\Iy-
uleurli (SlD), rrorrBJIeHI,Ie (c uexoropr,n{ Bauaa/{]rrBaHtrorr Ro sper{erpr orrrocu-
TeJlrrlro Haqara ncnr,rrutttt) BbICoI{oDHeprl{q}r6rx rrpoTolroB ono.no 3elr,nn. C upo-
TOIrHrni\[r{ B0rrrrmxa]\'tr{ cBrrsarrbl TaI{ffie r[arHLlTH];Ie 55rpn C SC, iruerorq[e [reHL_
nree Bpetrr.fr Barras/{rrTBarrun (u cpeAr{eM 30 uac), 56trsuryro arru.nury4y sQ
(orro.ro 20+2y rta reoilrarslrrnoji rxrrpore $ := 40" " 5,ocro,,, cvrorHoro xona)
Ir collpoBoln[aer,rbre 6onee r,,ly6orrr{x[ r[ peBrrr{ftr c[a/(oxr rrlra fDop6y-a o irr,'-
TeIICT{Rr{ocrI{ raJraI{TlltrecltoI'o rtocltl4rrecrtoto nBryqg1111fl 11, 21,

1. Anrrannr,re o6laorr,r

flporouurre Bcrrbrrnur,l, uo,r{r,rnlrrre na conrrqe ra repr.rolr 1g57-1g61 rr,,
nepequcreusr R ra6.rr. 1. rro Tlarrur,rrr [1-3]. flplrne4eirnr,ie u ra6rsqe noop4rn..
lJarI;I BcrIbrIrIeIt ooorBercrBylor anrr,rBHl;rll o6ractfllr, rrpel(craRJrrrlou{Itn{ I{H-
repec c rotrltlr speHI,ItI reHepartrmr,r B lrr,Ix Kocn{irqect(nx ;ryueit M&Jrr,rx r{ Bbr-
col(r{x aueprrfi. tr4cuonsayn rrulloBLle /(aHr.rbre rro Bcrrrirrr(arr [17, lB], 6l,uro
onpeAeJIeHo rrl'Ic"rro Bclrbllrrel( rra]fi/[oro 6ar.ira, r]oar{rrHarotqrrx B Ita}riAoi,i art-
rlrnnoii o6;racrn Ba Bpenr.fl ee rrpoxoni/{crrr{rr fro /{}rcny cornrla. B It'-3] rrar[rr'. 1 arl'In'r qr{cJror{ or}{€rleH Aerrr] rrpoxo}r{Aerrr.rfl axrr,rnnoii o6,uacru ueper:
I{elrrpaJrbl{Lrft rrcpn4lrarr Connrla. Cpanrrenlre c <Itara..roronr ]rarrprrxrenuocierli
u rroJlflplroc:rcii trlarnuurl,lx IIOJTel"r coJrrreqrrLrx rrfrrcrr ea uepllo4 Mff) ttg j
ror{aSLrBaeT, qTo TJpOTOIIHLIe BCIT6IITTI(r.1 IIOSIIIII{JILI UCItlIOqIrTe"rrbIIo n rex o6la-
crrrx, AJrfl noTopr]lx xapalireprJa cJrolr{Hafr cTpynrylla rroJrfr.

" 
Clonruaa nourltnrSrpaqr.rn roJIrr He orparrr,rrrelra ro"rrrrr{o yponuem t{rot,o-

crfcprr. Matrrurrroc rrorre r.rg S.orocrfepu .]rerno lrporrr{naer n xpouocr[epy,^ rle
I'r3[IeI{eHI'Ie rroJrrr c sr,rcoroii 6oree lrc4neunoe (uo c]laBrreHtrro c I{Bntcrreurrrrrrj,r
n Sorocrfepe) t201. o6napyrnerrc 127] , ur. u xporroc,pepe Ha/\ .flAporr rrrrrr.ra
Borpeqarorcrr trrarrrlrrr{r;re noJrn c rrarrp.s}r{errr{ocrbro n 300_500 ec. Il.ol;ry1

-300 ec, Br,ltrocrrllr,Ie :nnlr6ontrnrn nc-,rrrrl{a}rl,I, nalt4enr,r ga nr,tcorax 20--
liO lrr,rc. rc"40 :,;.aA r{paerr Connqa [22 l.

Ha uponuHlloBeHrre 3llaql,ITeJrbrrr,rx rroJrer-r Ir BeJlxrrrcIo xpolrocr]repy n rto-
poHy yrilslrBaror pa/Irroa^crpoHol,rr,rqecr{rre Aanr{bre. llpone4eunarr Bo BpeMrr
aatrrenufi 2 4ena6pn 1956 r. n 19 aupern 1g5B r. pe"rncrpaqnfl rroJrflprBr)-
RarrHoro paAl{o_rr3Jryqerll.rtr or o6ractei.i, pacrioJro}Heru.rr,rx r6.rrnglr Jruu6a, Ca1r-
/{ereJrbcrByer [23], rrro pasNreprr o6nacr-er:i npr,rMepllo paBrrbr pasrfepar,r fAep
coorllercrByro_qr4x ,rpylln flflTerr 11 rrMeror ]le3Ho orrep{erllTbre rpa}rur{bl Ha BLr-
corax Ao 0,05-0,07 paAr{yca conuqa. flporurxuonenlre uoos B r{opouy rro/{-
rBeplr{AaercE TaIUHe na6.nro4eulrfrMrr rroJrfr n npory6epaHrlax, r4e ouo xore6-
Jrerc.rr B rrpeAerrax 50-200 ec 122, 24] , upuqerr 6b.unmne roJrfl xapaHreprrrJ l(Jrflapyrrr,rBHsrx npory6epanqen.

flepeumcneuHlre peByJIr,rarrr na6lro4eunii, yrtaarilnarorlrre rra rrpoHrrr{Ho-
BeHI{e rroJr.E Ha 6orr,rurae Bblcorr,r, cJreA)/er rrocraBl,ITr, B coorBercrBl4c c re}I
$antou, rrro BcrrJrecnr,r pal{r,IorrgJryveuran-IV rr{[a, corrpoRo]KAarorque rrporoH-
rrLle B0rlbrruxrr, BoSHl{ItaIoT B ru,Ipoltolr Ar{anaSoHe qacToT oT caIlT}IMeTpOBhIX
I{O }IETPOBI,IX BOilH, TIPI,ISCII B DBOJIIOII,II{ BCIIJIECHA IV rr,ruA B P,EAE BCII6]IIIEI{
rlolnlro Br{AeTr, ABe I,IJII{ rprr (raar,r, coorBeTcTByrorql{e paBHTJnr IdcTogHIIItar{,
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rraxo/{trrqllr\icrt lr O/IIIoii ll roii irie aIirIIi]IrtoI:I o6.naC'rtt' llcu.;reCritr 1V rUUa o6na-

ily)rglBaIOT IIOJI;IpIISaqIIIO BO II0CII IItr6iIIOAaClIOlI /{IIalla3OIIe qaCTOT' BeJli'lquHa

IroJIrIplI3arII,IlI pas.lMrlHa IIa paSIIf{x,rIacToTax' nIeIIflcTcfl co Bpe}teJ:Iexl' AocTII-

rafl 80% u'6o.uee r{a rlacl'orc'1000 lleq [25]. llocxo.rrbny BorIHLr c ranoii AJIII-

rJoit Borrirbr BbrxoAfrr c ypoBr{fl - 30 000 ffi'r, BsIlIIe $oroc{epn (rra4 antian-

rrori o6raCr6Io) , [o.IrII 100%-gas [oJL[pI{BaqIIfl BCIIJIeCIIoB paAI'IoI'IsJIyaIeHlI}I

Ira DToft rlacToie cBuAeTeJIbcrByeT o IIotITIT peIyJIapHol\I [oJIe IIa arl{x BLiCoTflX'-- 
'.[uurr* o6paaorr, Bo Bcell torule arl{oi+epll co.,tuqa IIaA a]trl4BHoir o6la-

CTbrO CyqeCTuyIOT BlIaqlITeJIbf:IbIe XiaIIII'ITlibIe IIOJIfl, IL\IeIoqIIe OC06O CilOlHHyIo

CTpynTypy B aITTIIBIILIX O6naCtnX, B ItoTOpI{)i i'INIeIOT TeIIleIlqI{Io Io,IBJIfITbC-tr

IrpOTOr{Fr6Ie BCIILIIIITI{. (DOrOanenrpuqeCIiafl peI'IICTllaqIItl IioJltI B BeCb}'Ia

cioxruoft aItrI,IBIIoji o5racrtt, n noiopoir na6.nro4a:raCL BcrtT'Imlta 22 aBIyCTa

lg58 r., [oHaBaJ]a [26] cyrqec'r]loBaHrle-6o.Trbllroro rllaArlerlra rloJrfl I{a rpaHl'Iqe

paBAeJra 11oJIflpIIocTeir, r7qe, co]lJIacIIO [27], noa,irO?I{HO IIOBIIIl}t}IolleHIIe IIeCra-

(nogapni,rx llpoqeccoB, rrprrBoAfltr+rx n ycHolleHrrro Br,rcorioDHeprrrrrHblx rIa-

"rnq 
, nrt6pocy rrJrasrrl,r co Bcerrlr B61Tertarcrr11,Irllr oTcIoAa rIoc.]Ie/ICTBI'rflNIrI

irula dtlr3IInrl IrOrroc+epntrx ],I ICOnrarrrrrTr{Lrx BO3}tyIr.IeIIltl'I.

2. Bculecn paAI'IoIIBJIytieHILI IV rllrra

Mo}Irrro ydcAnrl,cg, rITo r'I3 IrplIBeAeIrriIJx BLIIII0 (c'\t' BIreAerrl'Ie) xapaltre-
pI,rCTr,Ilt ttpoToI.IIrLr,'( BCrIbrlIeIt uiuSo.nee Ra?r{}IIr.NIlI t[1:].-TItIIoTCfl 6aln scul'Itrtrill
I'I I'IIIreIlcIlBIiocrrr BCrIJrecIta p&[rlol{3Jryt1s11'n' lV rrtna' I4: 80 Bcuf,rme]i 6a'nna

ll ra 3*, BaperI'IcrllrIpoBaHIILIx 3a IIepI'IoA 1957-1959 rr', oI{aBaJII{cb nporolr-

nblr{rr'2b, r'. e. 
-30%, 

'rorqa HaH ;I3 BotrbIIileH 6a'T 'ttr 2 u 2-l' rporoHHble

BCTTLITI(I,I cooraBJlflIor rorrllto I,5%. B i960 r. Itil6Jrlo,qarlocb t0 nporonui'rx
Bgrrbrrrrelt IIB O6IqeIO aILIc;[a 22 nCn1,1iunll, r. e. - 

1t5%. ]loeNOE(HO' aITo SToT

11pOqeLIT I{SCHSJILHS BaubIIIIeH, TaIt HaI( IIC BCe RCITTiIIIITII 6a;rna 3 r'r 3*, Ha6iIIO-

AaBrrrrrecE B sroM roAy, cBeAeIlL,r R [18].
Itan lpaBr,rJro, [poToHrrT,re Bcrrbrlr]]rtr 6anna 3 u 3-l- coIIpoBo]ItAaJII{Cb rl0tr{-

r{6rr\[ B0fr.rrei]HoM pal([ouBryqeHufl Ha caHTlINIerpoBbrx II lleTpoBbrx BOJII{aX

(ra6n. 1). Tecr1ari rropperr.frr{rrfl, HaliAeIIHatl r{e}I{Ay BC1111ec6axII{ paAI{oI'IBJIyqe-

irug IV TIIIIa p1 [OIJIorqeHIIeM B IIoJIfll]]IoI:I 111all1e, yltal]blBaeT. qTO BbICoItO-

eHeprlrrrHble IIpoTOHbI, oCalI{AaIoIqI,Iecfl B l{ogoCrbepy_1} IILICSI{IIX IeoI{arII}1T-

flbrx ur{poTax, yc}Hoprrrorcrr ]l Toi.r Te aHTIIBH0i.I o6nactlr, qTO lI BLICoIto-

DlCpr.trrrJrbt0 DJtCt(rpoJtril (E ^ 105-10s ac), orBCTCl'tiCllltLlC 3a cllllxpoTpolt-
rroe rrBJryarelrlre Ha carrrlrtrerpoBbrx rI r{erpoaLlx llo"rrltilx. Nlo;nno op{rrAarr' co-

oTBeTcTBr,rfl }rcr+tAy LTIITeHCI,IIJIIOCTbTO BCIIJIeCI(a llaInorlS.rIyqelllrfr lI IIOTOI{OIT

BbICOI(OEr.IollII{uI.IDIX IIpOTOI{OB, I,III}HeltTIIpOBaHIII)I}I Il XIe}I(IIJIaIIeTHOe IIpO-

"rpori"trro.' 
3ro cooreercrBtr{e, xorfl tr s Megr,ruet'{ crerlerll't (lra-aa RJrl4flHr{fl

IIeHTIJIaIIeTIILIx IIaTIIIITH]IX rIOJIeli), AOIXTUO BTTIIO;rl{tITLCf TaIt}I{e lI B TOII

c"rlyqae, ecJrrl o{enlrBarr, uHTeucrllluocrb rrolrol{a oHoJro Selrlrr'r nll}I IIol\{orqil

aIIIIaparyl]ril, ycrarroBJrerrHorl r{a clyTrrrlHaX, 1]o Ha6.]IIOACl{1Ifl1[ B CTpaTOC{epe

r,rJrrr 11O lrorJIoIqeIIIIIo B ,-O6JIaCTII UO]IOCSeplr. B qaCTIIoCTtr{, ptIA BbiBoAOB IIo

sTOlly BOIipocy I[OE(IIo cleJIaTI] IIB aHaJIlISa llcl]iIecltoB paAuoIIBJlyaleull'I

lV rlrua rr flotJrolr{eH]rfl lt l{oHocoepe R Bbrcolii'Ix reolli\rllrlTlli,rx [rlrporax.

JIfreTgf HaJII,IqlIe TSCHOii CII.TIIIII lfe?Hliy ItOrIB"Ie]IUenl IIIITC]ICI'IBIIOTO BCIIJIeCHa

paAI,IolIBJIyIIeIII,Ifl B IILIpoltoM AI{anasoHe 
.qacroT lt IIoIJIotqoHI'Ie}I B lIoIIoC$epe'

IJ"e o"tt,,ir11ItI,I, paaBIIT1Ie I{oTopLIx COlllOBo}I{AaJIoCb lIo.flBlt g}IIIeNI nIoqIIO1' O

BCrrJIeCIta IIa ca[TIIMeTpoRr,Ix TI. X[eTpotsl;Ix BOJIHaX' BLISBaJM ocaEt'I{eIIIIe

BLICOHOAIIep1tr{rlIlblx tlpOTOiIOB B RrICOItI{e IeO;\{aIHI'ITHLIC ilI'IIIOTLI' PaCnOffO-

7HI{B rrlloTo}rrr6rc Bcrlrbrrrrnr{ B rrop,aAlte y6r,rnaui'rfl ]\Ialtcl'INlaJrrrrroit I'IHTeHCIIB-

I{OCTII CBtI3aIITIOIO C HI{MII BCIIJ]eCI{a paAI',lOIIBIytIeHIIfl IIa caI{TI',IN',IeTpoBblx

Do.rrrrax (9t+00 Meu,), rIolHIIo y6e4r,rtr,cn (ta61. 2),'r"o IIar6oJIee c[JIbIIoe roI-
.JrOrrIelII{e ItOCMUqeCItOIO paAI4OI{B1yqeg1rfl * COOtcetCTByeT TenI BCIILIIIIKaTI,

* Alrr,tllryAa rrotJrorqerrrg RocMEqecfioro paAI{oI'r3JryrIeEI{fl IIa 27 Mery Bstrra I13 [51]'
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ItOTOpLIC COIIpOBOlitAaJIllCb i\IorqlIblx[ 1]CIIJIeCKOTI pttl[llO]rls.IIVqeIILttI Ha CaIITII-
NIeTpoBIJx IloJrI{ax. llplr.lirepno TaI{a.fl ir{e 3aEIICI{[,rocTr] Ha6JlroAaeTcrr l(Jltr
{JII{TeJIbI{OCTI{ fIOJIHOTO IIOrJIOrqerrr{.rr R }TOHOC(bepe, e0Jrr,r A,rlfl oIIoHnI{ rIo].ilO-
IqeHI[fI I{CIIOJ]LSOBiITL B:tpIIaqI'III 1\{I{HIIX[aJIfrHbIX rIilCTOT OTpailteHllfl npII Bel]Tll-
I{aJrr,Honr 3o}rlr{lloBaulllr 1.,,,,, [1-31. Mancr,mranblrafl r,rrrrerrcrrBHocrb BcrrJro-
clta lra g40A illetl, vcpe/.{Heirrlarr l{Jrfr rl}yrlrrr,r cl{JI6r{brx Bcrlt,rlrreri, coctaBJrrrcr

/04

/0J

,/0d

/0lt

\r
\'
.\
\-\\r\
N

\
s
s
s
N\\\

i0
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Bcrrr,rrrlny 10 nrong(Drr. 1. Bcrtrrecm paArrorrBJryrreurr& colpoBotnTlarotllrr.t rrpol.orrrryro

1959 r. (no 4annunn [25]) 
-

ct, b, c, tl - 
traorot'rr 1000, 2000, 3250 u 9400 M?U,

- I'r700.10-22 crnltt2.ert. i3a rrccneTl;rein,ri.i [ept{ol( rra6.rrrc;\it,-rocL HecrroJrr,-
liO CIyalaeB 3lI:itlItTe.IiI)ttOll0 YBOJII'IIIOIII'ItI ItIITCTICII.BIIOCIILI IiOCt{IIiICCltilti JIytleii
Ha ypoBr.re r{opfl (16 r.rrorrr 1959 r., 3 ceHra6pfl 1960 r., 12 n 15 rro.n6pr {960 r.).
BcuHurrur, rbrBBau[tr{e DTr,r D{(beHTr,I, corpoBo}rira"rrl,rcL Hau6o,rrce AJTI,ITeJT];-
HLrl\{I,I (- 30 atwt) rr i\rorrltlbtrrrlr BcrrJrecriaN{r{ B paAi,rorrBJryrreHr{r,r. Tax, uancr,r-
r.IaJIEIIa.fl I4IITeIrcI,IBIloClfr llCrrJrccHa l]al(].,IolrBJrylreHufl Bo Bpet{fl BCTTLIrur{I,I 1.6
lrrorlrr 1959 r. Ha qacrore 9400 )l4eq gocrwraJra 6000 .!0-22 ernlatz.azl (cu. ra6.n.
1). l{;rx Bcrtbrlrrelt 72 v t5 uox6pn 1960 r. }r}rrerrcrrBrrocrr; pa/{rror.ra"rryscHnrr
B-n,raricr4xryMe cooraB.rra.ua 104 n -25.103 (n 10-22 omlatz.eq,) rta rracrorax
3000 n 9400 fuIet1, coorBcrcruenno ($nr. 3t 4), rpuarel{ Bo BCe}r carrrr,rrrerpoBolr
Aira[a3or{e AJrlrH ]loJrrr or 3 4o 30 cu :rrrrreuc?rBuocrE u3ilyqeHr,rfl [peBocxo/{r.1Jra
2000 .70-22 oml"u2 .et1.

Montgo oll{I{Aarb, rITo AJr.fl pe}ITrelroBcltoro lr3ilyqeHr,rfl rrlloro}Il{rix BCurrr-
nlefi 6yAer rrl{err, Mecro raxafl }r{e BaBtrrcrrr\rocrr (cu. Ta6il. 2,3) lrureucuurocrr.{
E1\{trCCI{I{ OT I\{OIIIHOCTI,I BCrrJreCHa paAl{Or4BJryqeHufr rra ca}rTr.rr{eTpoBr,rx BoJr-
uax. ,(eficrBllTeJrbHo, cr{rrxporpoHrroe rlaJryrreHl4e Ea car{Tr{t{erpoBbrx BoJrrrax
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oBr,rAeTeJIrrcTByeT o ITaJIII{IIII B OSJIaCTII [sIyqeHI,IrI SJIeItTpo]1oB c 3IIepluoft
,-105 

-108 oe . LIacrn aJrenrpoHoB rro clrrpaJlbrrr,rlr rpaenToplrfirl Momer yxo-
Arrrb rrB r,r3ryqaloqerO o6terra u 6orree IIJIoTHbIe cJIoI,I xpor{oc{eprr n SotOC$epr,l.
Cre4onarenbHol Boarlolr(Ha reHeparlr{fi peHTre}IdBUItI{x KBaHToB Topr\{oBHblrI
rIBJIyqeHr,Ietr oJIertTpolroB, ycuolleHlrr,Ix tso BCTILIIII{e . 'for r[axr, tITo I]cIIJI0CHII

/000 //zt4

?000

04h 05 Ar

Qrrrr. 2. Rcu.recri paAr,rougryrrewrs 14 rlro.ns tg5g r. (no 4annnrr [25])

peIITreHoBcltoro rlsJI)'qcrrr,rn, rta6nloAaBmrreLrfr fua 6atrrorrax 6nnarto coBtra-
,I(AIOT IIO BPEMEI'III C MA]{CI,IMY},IOM CAIITITMETPOBOTO BCI]JIECHA, CBtrACTEJII,CT-
Byer o roM, sro llall6oJrce )rtecrnoe pelrrleHoB0Roe rl3JryqeHrre reHepapvcrcfl
U}IEIIHO B 3TO BPE}Ifl. ECIECTNEUHII, qTO qI,ICJIO PEHTIEHOBCITIIX ITBAtrTOB B
Haltoil-To rlepe 6yqet coorBercrBoBarr rrr,rcfly Bl,rcot{oaHepruqur,rx aJregrpo-
tIOB) II' CJIe/\OBaTeJIbHO, SaBUCETtOCTL III{TeI{CIlBHOCTI,I I)MIICCI{II peI{TTeIIOB-
cHr{x HltaI'IToB or IrHTeHclIBIIocrr,r paArror{BJryrrerrrrrl B ncpnor,i rfaae ncnrecna
IV tlrrra 6y4er lrr,rerr, ror )r{e xaparrrep, rrro r,r l(,[fl rlorona BlrconoDucprlrrr*
rr6lx rrpororrolr (crr. ra6.u. 2, 3) .

Co gceMI{ rlporo]IFIbInII,I Bcrrblrrlltauu cBflBaI.I Tar{irie ttrlTelrcr,IBrrr,rii ncu.uecrt
IY tnna IIa n{eriloBrlx Ilor}Iax (ec;rrlr, paayNreercrr, Bcrrblrrrna BoBrrunaer I{e
n6;rrlrau nulr6a) . O4Harto IIaJrI,Iqrle r,rHTelrcr{Brroro lrclrJrccna roJrr,Ho }Ia Merpo-
BLIX BOJIHaX IIe fIBJItIeTCfl AOCTaTOTII:ILIII ]tpIITepLIeM IeIIepaqLII{ BEICOI{ODIIep-
rlrqr.r],rx lrpororroB. ,(eircrnlrrenbrro, florJrorr{eHr{e B uor.spHoii rtralxe rro1(er
6HTr, cilxaaro AaJICI(o IIe co Bcrrnoii scubrrxxoft, corrporolnAirorqeiica Bcnrecr{oM
I\r Tlrfla, rrIITelrcrIBHLrnr roJrbl{o Ha rlcrpoRT,Ix Bo.lrHax, Bauaa4rrnanne
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flporouusre Bcfibrrrrr(u
qacrore 9400 Meq,

Ta6nurltL 2

u co[poBo]riAaBrrrrre rrx RcrrJrecxrl paArrorrSJryqeHnfl Ha
rrocJre fioTopbrx rra6JrroAaJroob crr.rrbHoe rrorJrotqeHtre

n no.napuoii rrrarrrre

23.11 1956 r.
31.VIII 1956 r.
15.XI 1960 r.
lz.XI 1960 r.
10.VII 1959 r.
3.IX 1960 r.

23.III 1958 r'.
16.VII 1959 r.
16.VIII 1958 r.
14.Yll 1959 r.
26.VIII 1958 r.
iO.V 1959 r'.

7.VII 1958 r.
22,VIII 1958 r.
28.VIII 1957 r.
3.VII 1957 r'.

+

* SEaroM -l- orMeqellLr BclrlntlIrttl, BlratsaBlrr]re Boapacra]Iue rrHTelrcrrl]Ioorr,I (ocMrrqe-
cl{ux ilyqeii Ha ypoBrle Mopg, OcoOeIIIIocrBIo BCrrLrmeH, orrreqenur,lx Bocr{JlrrlareJr6rrrirt
5Hal{oM (!), flBJrEercE cBerrerrr{e B lrHTerpaJrrrrroM cBere.

** Perucrparlun Ea 3750 Meu.
**'r Perucrparlr.rfi lra 3000 Matt.

(0 000 r,{'

>r5 000
10 000 :r::":r,

13 000
t2 800

10 000
61100

6 920

61100

5 470

2 400

1_ 430
718
6110

2 380

15

tlr
t5

12

L5

t5
15

10

t5
t5
{0
I
6

+l *
-rtt,
JII'

I-T.

I
I

Ilporonur,re Bcrrbrrrrxlr
Ha qacrore 9400 Mct4,

.la6;rrlrqa 
3

il conponorr{AaB[rlre IIx BcrlJrecrilr paArrouSJryrreHlrrr
flocrre rioTopr,rx ua6.uoga,nocr, cna6oc florJroqeHrre

B rroJrflpHofi marrK

t3.V 1960 r.
3'1.VIII 1957 r'.
/r.III 1957 r.
lr.YI 1958 r'.

22.IX 1958 r'.
t.IV 19ti0 r.

29.VIII 1957 r.
12.IX 1957 r'.
28.VI 1957 r.
3.IX '1957 r-

19.VI 1957 r.
l.4.lll 1958 r'.

26.IX 1957 r.

1000
900

630

620

310

300
300

130

90

B5

75

50

4

0,5
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BcriJrecna lV ruua Ha rrerllollbrx BoJrl{ax orlrocrlTcJrr,Ilo HaqaJra BCIrbrrtrItI{ nro-
?r{er yr(aalJBarb Ila [ocrefie]rHrJr,i nrrrroc usJrvqamn{ero o6t,eua B 6oloe Bltco-
Itr{e cJrol,r Hopolrrr, reu 6oree, rrro ABrrHeI{ne geAer fi rrepepacfl]leAeJreHr{ro
aJIeI{TIioIrHoli rlrorsocur r,r, cJr e/(oBareJrbr{o, r{ rrBNrcr:rerruro ycronuit Br,IxoAa
I\reTpoBltx paAI4oBoJIII. C 4pyroii cTopoHLr, oTo 3anaBIIr,rBar{}rc i\ro}ncT flB.TrfrTbcfr
ynaSaHlleM IIa reHepaqtlro SJreItTpollou ]I, cooTBeTCT]leIrI{o, paAllouSJlytlgl.Iplt
r 6oree uoB,qHr,Je n{on{errrbl Bpenreurr. lllc4lcrrnoe, nan rrJlaBrrJro, rrallacrar{r,re

/0 000

/000

clrr'rr. 3. Bcnrecn palrron3rryrrews 72 lron6px 1960 r, (no Aannr,ru [52] g,ra crauqtrlr,\cra)

Bo rlpeMerrrr rrHrerrcl,IBrlocrlr ilBlyqeunn IV rrlrla Bo nropoii $aae (ua Mcrl]oBr,Ix
ronuax) rrolrier 6rrrr, o6ycloBJleiro yBer[qeur,IeM sucfla llaJlyqarorlr{x BJreH-

TpolroB, ycrropoHrrbrx rreoArronparrro npr.rBIreHaBmrlMofl B rlocJrel(Hee Bpel{fr
r\rexaHrrBI\rorr Q)epun. Apryueuroxr B rroJI6By eroro cJry)flI,IT ror r[axr, uto o px-
Ae cryqaeB (cirr., naupnxrep, Bcrrreclt paAr{ol4aJryqeHr{rI 7 vrrottn 1958 r'., c[ur. 5)
IreAJreHI{Oe ]{ I,\JrIrTeJr],IrOe IIapacTarrl{e I{rrTe}rcr,rBr{ocTrl r[3Jlyqs61t, /1o nlaltclr-
uylra (uapaJrJreJrr,Ho c rraMerrcrrrrfln{Ir rra rlerpoBbrx nonnax) tra6lro4aercrr ralt-
lxe r{ }ra carrrr,rMerpoBbrx BoJrlrax, AJr.rI norop}Ix rlsi\[eueHr.re yclowrt? Btrlxo[a
eABa Jrr{ cyrqecrBelrrro, Hecounerrlro o/{rTo, rrro BcrrJIecnll paAI{oLIBJIyucuun lY
Tr{rra r{a MerpoBbrx noJrlrax (- 200 Meu, n nume) I,I[,IeIor orl{omerll{e H rlcxa-
Irr4al\,ry BbrxoAa o6ranoe trJraBxrbr ne arlrocdrepr,r Corruqa, ilocltoJrblty BcrILrIIrIttI,
conpoDolr{Aaenrbre TaHrrl\{tr BCrrJrecItaMII, BbrsLrBalor rrarHl,rrlrble 6yplr c SC.
flornoulenr.re )fie B rro,nlpnoli rtratrHC Molr(er 6r,rrr, r,urn [{aJro, r{Jlrr orcyrcrl]o-
Barr, rroJrlroctrro. BoapacraHl{e fn"r,, u rroJruoe rrolJrou{eHl{e B IroJIflpHofi ruanne
B orAeJrr,Hbre I{eflpoAorr}fi}rreJrr,Hbre LrrrrepBaJrlr llper{e}Irr na6.nro4alotctr B Tex
cJlyqaEx, ItoIAa Bcnbrllrlta coIIpoBolrrAaeTcfl yrrepeHIIbrlI BcrrJlecnor{ IIa caHTI'I-

MeTpoBr,rx BoJrHax Ilraxculranr,Hatr r{HTeIrcI'I]lHocrl, ycpeArIerruafl \ttfl. rP},uurr
c.na5r,rx Bcrrbrrtren (ra6,r. 3) , gocrlrraer Jrrrmb -800 

.70-22 amlar,z.eq1 v r{olqlrbl}r
BcrrJrecxoM Ha r{erpoBblx BoJrlrax, fialt aro 6r,tno, Ilarlpr{}'Iep, 11 cenra6pn
1.957 r. (r[ur. 6), tB-19 ceura6pr 1957 r., 9 drenpann 1958 r. (dinr. 7), 4uwutt
1958 r.
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11 ceurx6ps, 1957 r. r{HreHcr{Bnrrft scnrecn ua6mo4arrcrr I{a 1000 Meq,
r4lrrencrrBHocrb ualyqeuun 6rrcrpo rraAaJla c BoBpacrarrrler{ qacrorbl, rIorJIo-
nIeHI{e n ro,rRpnofi matrHe 6rt,no c,na6nrrt. C gpyloli ctoponr,r, AJIfr Bcnr,IIneH
1"0 tr 14 urons 1959 r. (cu. Sur. 1, 2) nrancnua.nr,Hafl IrHreHCI,IBHocrL I{BJlyqssst
na6.nroqaracr ua9400 Mery n cocraBrlflrla 13 000 .10-22 n6400.10-22 eml,ttz.et1
coorBercrBeHr.ro. Itlaryuenue Ha Hr{Br(r{x qacrorax 6rr.lro c.na6uNr. Kax ns-
BecTHO, C o6eUlru Bctrr,IItrItaMLI cBfSaHo AJII{TeJI},HOe Ooa}fiAeHr.re BbICOItOSHep-

tuqHr,rx flpororroB B rroJrflp]rym maur{y. flocre Bcnbrrrrxl{ n Eeo6r,r.Iar:iHo IIHTeH-
cr,rBroro BcrrJlecxa paAuouaryseuus 15 uon6pn 1960 r. (crlr. Sur. 4) ua6;rro-

AaJrocb Boapacrarrrle urrreucuBuocrtr ItocMuqecnux nyueii Ha ypoBHe uopr [281.

(Dnr. 5. llcr;recn paAuol{sryqeuux 7 r'rrous 1958 r' (no ganublrr [54])
ct,b, c, {L - qacrorr,r 1000, 2000, 3750, 9400 lv{24 ooorBercrBeHHo

314

'l'arur,r o6paaorrt, tscrlJreclt paAl{ollsJIyrrenu'a lV rl{[a Ha ca]rrrlMerpoBblx
rr rrerponErx BoJrl{ax rrpeAcraBJrrrer co6ofi llMeHIlo ro colyrcrByloqee Bcflblmr(e

flBJIeHIIe, ItoTopoe n iua.Il,rrenr,lrotlt crerreul,l xapaHTepI'IayeT e$t[entuouOott,
reHepaqr'rr,I qacT[q BO BCrIbIItrne.

flonnner,urc AJrr{reJrr,Hbrx rrorJrorqenrrii o nonnpnoii uranne B crltral{ c lIH-
Terrcr{BHr,rxrrr BcrrJreclta}IrI paArror,rBJryqerrrlfl Co,ruqa }Ia callrl,IllerpoBbrx BoJI-

IlaX CJIe/(OBaJIO Italt paB OII{IIAaTLI ITOCI{OJILI{y IIITeHCI{BIIbIe BCIIJIeCHU paAIIO-

r,r3ryqeHufl LIa oaHrtIMeTpoBLIx BoJllrax [peAcTaBJlflrot co6oit ml{poHolloJloc-
urrll Hournuyyu [29,301, o6ycronneuur,rii (no4o6uo Bc-rIJrecHanI I{a MerpoBr'rx
uo;nnax) cnli*porpot tru,on rrsryqenlreilr tJIeltrpouoB [31-34], ycfiopeHHLrx

B trIIaIHI'ITHLIX nOJLflX aI{TI4RIIOI'{ OOJIaCTI'I.

flonaaarro [35], .rro BcrrJrecn pa/\uorlaJryrrenun IV rl,Ila xapanrepr{ayerc.rl
I\Byrvrfl rfaaarulr, .[era.rnnoe ]lccJreAoBaHrre BcrlJrecltoll Ha orAeJrr,Elrx qacro-
Tax [oltasano [36], qro Aflfl p.flAa BcnLrmen BcrIJrecK lV ruua cocrollT tr3 r{e-

Tbrpex r!ae, npn.rerr ocr{oBr{Drtr truilr{ercfi- r{BJryrIerII{e Ha caHTrrx{erpoBr,rx rr t{er-
poRr{x Ro,rrrrax (uepuan r{ RToparr $asa coorrlercrneuuo), I'TBJIvTIeHI{e IIa 71e-
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l-\rrNlerpoBbrx ]]oJIrrax rre B0erAa r{o}fieT 6l,trr nt,r4e.nelro B oTAeilbHi/io r.pyllny.
B repuor,i r[asc npo4oJr]ril,rreJIbr{ocrlro t5 JrLLH ilalilroAaercfl }IenpepblBlroe uB-

"rIyqeHIIe Ita CaIITI{i\,ieTpOBLIX BOJIHax, npOCTIIpilrcqee0rI B /{IIaIIaSOH TIaCTOT

Br,rile 250 14etp. Eclt1 oAr{ar{o, rrnlencr,rBlrocrb ncrrJrecria r{cri.irrcqr,rreJlrrno
nc"rlrrna (10-it' sruli,Lz.az1.), rorga loBHrIIia.er BCrr,rIecli 1I rura, npI,Iriell[o B6"rIIt-
[JlI ]lpCNeII]I 1\ItlItCI'I]{yIItl llCIIJIeCIta IIa CaI{TII\'IeTpOIlLtX BOJIIIaX, COBIIaAaIOqOI0
IIo Bpci\rerrtr c 1\{aHcr{}ryi\rorl BCrr;IrII{U (Clr. ra5;r. 1r). B 6olr,rur,rncrRe cJryqaeB
Ba BCrrJrecHoM II rura cJleAyer Ha aracrorax IIeIIrrme 250 1l[et1, rropaa (lasa
BCrrJrecr{a IV tnna, Ha6[IoAaer{a.fl 6oJ]cc AJMTeJTbI{oe Bpetlfl, qe}I HoHTuHy}rNI

B caHrr.mrerpoBor:i I{ Aeuux{erpoBoii o6.[acrax /]JIIIH BoJrlr t371. tr4cto.rnuit
Ir3Jryqg1111y, Bo urolloi,r (raee pacronolnelr Bbrcono l FiopoHe,rruorAa na6rro4acrca
ero ABrrr{el{r[e, flarrpaBJ]eHHoe or colnqa, co cHollocrbro 4o 108 c,it,lcen 11 Bblrle
t38-41 ], arro l\iolr{er 6rrrr, cln4creJlbcrBor\r Br{rJoc& trJraBnrll c rroJlert Ir BLIco-
Iiool{eprl,rtrrrbIl{trI alacr].rqallrl B 6o;ree nr,rcoxL{e c.rlolr Hoponu [42].

flepnaa (raea ucurecna IV runa yrraBlrBacr rTa o6pasonanue DJreltrpoiIoB
Bbrcorrr'rx anoprrrli (E - L l[eo) yn;ic B Haqaire paaBrlrl{fl Bctr},Irrnlr. Cle4yer
loArreplrHyTb, rrro Axa rrpoTorrlllix I,I o6rt.tnux BCIrbrIUefi o6qr.liu .EBJrfleTcf
BcrrJrecx rra carrrunrerpolr,Ix DoJrrrax) TaH rialt BTopaJl (raaa ncu,necxa lV tuna
corrpoBolnAaeT AaJreHo lre l(alr{Ayro B0rrr:rrrrrt}. c;ne4onarenrno, ecJrl{ flplll{flTn
Bo BHrrr{aHI,Ie ror t[anr, aITo oArroBper{el{Eo c rerrr{ !I Ipyrrr}rrl ]lcilblltrItanllt
Ha6rIoAarorc.fl rraJrbre BoBpacraIrrIfl l,rrrreHCLIBr{ocrlI noc}rrlqecHrrx .nytlgfi ,no

yponrre rropx [43-45], uorxno uplrirrn n BaxrlroqeHuro, rrro ycl{ope}II,Ie BII-
coI{oolrepr'r,rcnoft nolruoHerrTr,I coJI}reEFrbIX Itocrrlr.recxllX Jryqgfl (- l-5 Eos}
rrpolrcxoArrr u1\tcrrrro n 'rofi cra4rul Bcrrr,trunu, rioropafl corrpoBo,riAacrcrr BcrIJIe-
cHon[ ]laArrol,lsJrytrel{Lrfl LIa. oaIITr{rlerpoBblx BoirHax.

Ilogn"rreglre IlorJIorqellI,rfl B rloJr.flplrort ruanne roJll,Ito B cBtrBII co llcrlJrcc-
rialru IV rr,rrra, Ili\relorqllx{lr petsHo Bbllla}I{eHHyIo [eptsylo rI BTopy]o c[aer,r, aa.-

cTaljJrfieT rrpeArroJroH{Itrb, arTo, IloSN{o}HIrO, CyrqeCTByeT e4nlll,tii: xIexaItI'I3iI
ltelJepaqttl{ rlacr,r{q BIJCoItTIx lI lrr{Bnrrx euepriri.i B rrarraJre BCrIbImHu. B titno,rr
cJryarae Rroparr rfaaa ncnnecna IV rnra (rtorga rrn6.nro4ncrcrr HtllpaBJIeI{I'Ioe
BO EUC Anr,trH0tlr.re co cnollocTLio ,- 108 cul cen) IrlreeT oTIrOueIIue JrL{[rI] It BLI-
Irocy nrrlJlo.lneStlr,r.rnoii nolrlrolrelrrll corr{eqHbrx Itoc}rrl-recxux JIyqeiI BMeore
c rrJraglroi,i Ir roJrcnr rra anTr,rBrroi.i o6;ractIt. Boalro;rtua I{ /Ipyra.fl aJILTepIIarIlBa,
IrlleArroJraltarcrIafl, rITo ycHopelllre I\ra,noSneprlrur'roli rtorlrroHeHTL,I trpoucxo-
IttrJro no uropoli r!aae n cB.flBano c Br;rxotr(oi\r rrJraBi\{eHHLrx 06raltoB I,IB aItrLrB}Ioli
o6rac'ru [4{]. Ycrr.nelrrle lII{reIIcI,IBIrocrI,I rraryqeul,Ifl lo ntopol,i rpaee ucr'ne-
ctta IV u,rua (u rou arl,lcJre r.r Ir& Rr,rcoxl,lx qacrorax AJrfl l{exoroplJx BCIrirecItoI},
clr., Iraflpr]l\ncp, r]xrr'. 5) yriaaunaer, rIo-BIIAIIMoMy, IIa ary BoBlIoii{Iloctr,. I4oirt-
rio rllcl(noiroH{rtrrr, qro }IBJrot\{ B eHeprer}IqecHoNr cllel{Tpe rrporoHoB, tra6,rrro-

laeur,rii u ptrAe cJryrlnsn nplr perr.rcrpaqrru BbrcortoarreprIITIHrIX nporolrolr
onoJro 3cnrrlr Ira BoIIAax ltz, 731, oSycnorneu rlx{eHI'Io paBrI,IquLIMI{ i\Iexa-
IrI:IBnralrrr relrel]aqr{r{ nr,rconoii }I nraJro}Heplr.rqnoii non{noHetrTlr coJIIIeqrILIx
Itoct\rI4rrecltrrx ;ryueli, coorBercrBcIrHo. B Hacrorrrqee Rpei\{f orIpeAeJIelrHoe Ba-

HJrroqeHl{e rlo DToMy Ironpocy 6sr.rro 6r,i [pex{AeBpeil{0r{rrlilnl, TaIt ItaH IrIBJro}I ]l
oneprerr{qecnoxr crrelirpe na6;nro4aercfl AaJreI{o rre I]o Bcex }lcrrltrrrlltax, tr4a".lolr

I,r\reer x{ecro oSbr.rno n ror{ cJryrrac, Holl(a coornercrBylorqatl BcrlInlnr(a Bapc-
rr,rcrlrr4poBaHa s6rlralr nnu6a (23 cleupara 1956 r.,11 \rafl 1960 r., 3 ccurn6pa
1960 r.). BoauolHrto, rrro uB.rroM cBfIBar{ c paBJrI,rrr}IbIi\rrI ycJIoBrr.rII\,II{ BLIXoAa IIB

Conuqa I,r paclpocrpal{ertrfl Ir tre}firrJlaHerHor{ Irpocrpar.rcrlle coJrHerIHbIx I(oc-
I\{I{rlecnrrx .[y.Ie],:i tiaJrbrx I,I peJl.rrrrlBrIcrc]tl{x aneplr,rir. 3ro uoxret 6r,rrr, cupaneTl
Jrr,rBo ltrJrfl Rcrrrrurrrl,r 3 cenrn6pa 1960 r., riorAa IIueJTo rrecro MeAJrelIHoe II.r-
pacraHr{e rlrrrc}rcl4Br{ocrl{ Ao Maxor.rxryrra u ua6;nro4aracb BaBLICTIT\{ocrr; Bpei\[ell]'t
Bafraa4srBaHr,rtr or DHeprL{I,I qacrl{rl. Auanorr.r.rnr,re trBJlerr}Ifl rI}IeJIu n{ecro A,rrtI
Rourrrrrr{r{ 16 r,rrors 1959 r., noropafl xor.s rr Ha6JrroAalacr, s6nuafl uelrrpaJrr,-
rrofi BoHDr (1/16, I4l30), Eo ycJIoBIrfl B MeE(rIJraHerI{orI [pocrpaHcrBe 6r,uru ra-
ItoBLr, rrro BoBpacraHrre uHTeIlcI{BHocrlr noci\rrrqecxlrx ryuert 6r,rro lte4neutrr,rrr
146,47l.3agourrr, rlro Arltr BcurrltrKr{ 4ttan 1960 r. (Hotopax BoBEunrra B ror
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.rrolrcl{T, ItolAa Bariorrrrr,rJracrr i\'lallrrrrl:rafl 6ypfl or Bcrrblrnltrt 28 aupe;ur, Bape-
rr{crprrpoBanrroii r rofi me anrlrnrroii o6racru) ua6lto4anocr, rrairoe Bpeurr
sarrasAr,rBarrurr n 6r,rcrpoe BospacTaHHe Ao MaHcr'nrynra rrrrTe.H0rrBlrocrr,I rroc
rrurqecxr,rx Jry.rer.i rra ypoBrre nopn 1471. O4naHo rI3JroNn n DHeplerllqecnor{ clert-
rlte nporoHon or atoir Bcrrbrrrrnr4 r{e Br,rBbrBaer col{rrer.l,Ifl. J:lonpoc o6 ycxope-
.Hi{u qacTI,Iq B TcqeHile AJITITeJITTHOTO BpeNreHrI lrrlr 4clicrullr{ Eecr{loJIT,Hr'{x n{e-
xarrnsxroB AoJIlrieI] peulaTE,cfl c y.reToM Bller{eHrl }fill3r1pl ycltopeHrrrnx llacTr'rlt..

Tepflrorll{x 3}replr,Irc [pr{ cToJlnl]oReHr{flx r,rJlr{ I.ra cllrrxpoTlloHrroe uSJryarelrr,re,
o4Hano o6cyin4euue croro Borrpoca Rr,rxoAlIT Ba par{HL{ AarrHofi crarsr,r. Bo
ucrIHoM cJryqae, ycl{ope}rr,re qacrfirl Io peJrrrrr,rBr,rcrcr{rrx auepruft }recoMlre}rno
r{i\leer Mecro B rrepBoit r[aac ncn;necna lv Trrla, nrancr{Myaf noropofi conna4aer
o r{ancr.{r.rynroil{ Bcrrblrrrx}r (ra5r. 4). 06 DTon{ cBI,IAereJIr,crRyer rax}fie Bbrxoj{

Ta6rnIa 4

BpeMfl [raHCr.rMyrra

Eara 
I

Bcflilecft ua O4OO ;rfaul
PaBHocrr,

BcllbrnIrra

3.\/Ii 1957 i..

28.VIII 1957 r.

3.IX 1957 r.
{1.IX 1957 r.

19.IX 1957 r.

21.IX 1957 r.
7.VII 1958 r'.

29.VII 1958 r.
16.VIII 1958 r.
20.VIII 1958 r.
22.YIII 1958 r'.
26.VIII 1958 r.
10.V 1959 r.

10.VII 1959 r.

1.4.YII 1959 r.
16.VII 1959 r.
1.I\r i960 r.

13.\r 1960 r.
3.IX 1960 r.

t2.XI 1960 r'.

15.XI 1960 r.
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05 32
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-L
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-5
+4
_L

o

0

0

+1
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+1.
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+5

0

-34?
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0

+r)

0

flpnlrcqaHrte. B 'r'a6.rrur1y BriJrrorrenLr ro.rrt,tio re E0rrr;r]ruir.r, J(JtrI
Roropr,rx oflpeleJrcrro Bperrfl nrar(0rr],ry.\,ra BcrrJrecr{& r{ Borrr,rrfiHu [18] . Conrra-
AeHI{e I{ancIlMyMOB rro Dpet{eEr'I lroi{tflo cr]LITaTrr xoporjrrlrr, yr{rlTr;u}arI lrTo

oro Bperrfl fie BcetIIa rrolrrer 6r,rtr, oflpei(eJrcuo yncpcr{Eo.

B 3TO E{e Bpen,Ifr n{altcnxfaJlblloro I,Ilrre]tpaJrLrrot o floTolta pcI{TI'e}IoBCrtoto r,r3-
ryalellllfl, oIIeHpIBaeMoro ro Bper{erir.I r{anclrx{yrra B}retsaflrrLrx rlorroc{)epEbrx
BotsI,ryu{er'rl,Iii t48]. llecr,lra Ra}r{rryrc l,rr.rt[opniraqnro no Dror{y Borrpocy Mo}r{er
AaTr, I'rccJIeAoBarrl'Ie BpeMellrrol'o xoga rrar,i6o,lIce iltecTltoro peIITIeI{oBcltoto
]IsJlyqel{I{fl. Salterunt, qro peue]rrre DToro Bonpoca c l{crloirb3oBaHLIer{ ToJrblto
]IoHoc(bepHLIx AaIrnLIx fro 1\rrIHI,Il{aJrrrIrLrr[ qacroraM orpa]He]dtlfr lvur upeACTaB-
Jr.fleT 3r-raqr.rTeirbrrLle TpyAlrocrrr, o4uar,to ylr{e oAr{r{ roT d)ar{T, rllro frlloroHrrbre



RclrbrmHr{ BbrSr,IBaIoT BHesalrHr;Ie I{OrrOCd)eprrj;re uoBxryrqeEll,It{, llerllcTplrpyerll,Ie
r{a crar{qr{rrx, yAaJrerrrrrJx }ra 5-6 qac or rrol(co"rIHeqHor:r roaIHII (ran uto .peHr]rc-

HOBCr(r{e IrBar{TtI IIaAaTOT rro XacareJrsnOft it D-C"nOro), cI}I'IIIereJrbCTByeT o TorI,
qro oc06eHnocrrrro perrrrelloBcnoro !rB.rlyqeur{rr }rorqulIx rporoFillllx Bcubllrlcii
fBrrflerc.fl cr{Jrr,rroe y}fiecrrlelllre LIx cleltrpa! SroNy Borlpocy 6y4er rrocrnrleua
orAeJrbrrar pa6ora.

N{omno rrpeAnoJro]rtrrr6, qro cBerreH]re B l,InrerpaJrr,IloNi cBere Irall6oJree
i\Ioulrrbrx rrpororrrrrrrx BcTIDIIueH (Crr. ra6n. 2) o6nl:ano r{exau[Br'Iy cIIHxporporl-
Iroro trBJryrrelrrrfl, cleltTp I{oroporo IIpoCTI,IpaeTcfl Arrrr orux Bcrll,ImeH B 06racTL
6onee nopourlrx I{Jrr{H nonu. 3ru Bcflbrrrrnrl corrpoBo]r{AaJlrlcb oco6o }Ior(Hblr[It
BCfrJrecltarN,rlr pa/Iuouaryqel{ufl I{a ca}ITI'INIerpoBLIx BoJrlrax.,[nR ncnr,illxl'r
t5 uon6pn ll 960 r. cRerreHr,re B r{rrrerpaJrb}roxr cBere coBrraJlo no Bller,IeHI{ c N{aIt-

cr{r{yMor{ BcrrJrec}(a paAuo[Biryqeuus IV rlrrla Ao 91100 NIettt, Aocrlrlra]lrtrllrl
>15 000. 10-22 eml.n'2. eq.

Bpeuer.Iuoii xoA r{HTeltcuBHocrl,l cBeateHl{fl rrllorollllr,Tx Bcrrr,ImeH I} .rIIIH}I}I

IJo o6uapylnllBaer B pfAe cfiyqaeB 6r,tctpoe Bol]pacral{Ile flpltocrl{ I,I IIJIo-
il{aAr{ cBerreHr'rfl aa cpaBur{Te.rlr,I{o rla.rroe BperIrI - flash-rfaay paBB]ITI{rI

llcrrbrrrrnl,I [49], so Rpel{fl Hotopoft uaLr6o;ree aracTo BoSt{oxtHo IIoflB,TIeHrre

scrrJrecnoB paAr,ro[BJryqerurs III runa [50]. lfocno.irr,rty c uan6orree llHrcII-
CITIBIILIMII BCIIJIeCI(a[ltI{ Ha CaHTI{M0TpOBbIX .BOJIIIaX CBTI3aIIO TaIt}Ite BO3}MI{HO-

Itelrl{e BcrIJrecHa II tuua, r{o}I{Ho yTBep}I{iT(aTr,, rITo llaBBr,lTrIe IIpoTOHIILIX
Bcrrblrrrer{ cBflBarro c BoaurrnrroBeHrlexr BcrrJIecI{oB II, III rr IV trlrros. Ilpll
DTOI{ OIIpeAeJrflIOnII{i\I ItpI4TepIICl\I BCtIbImI(I[ trBJItIeTo.fi I'IIITeIICI'IBHOCTb BCII.T]eCHa

paAuouaryqerur.u IV rr{rra Ha caHrrlrrerpoB6Ix BoJrlrax. ,fntrro.rrr,uoe oca}nAeIII,Ie
11pororroB B ]roJrflprryrc ilanny I,r i\r&rrrrrrrrric 6ypr,r c SC ua6nro/{alorctr lroc,Tle

tr0I{FILIX BCIIJIeCIiOB IIa CaHTI,III.CTpOBLIX RO,rIHaX, c ItoTOpl;llII'I CBflSaIIa 3BO-

Jrroqr.rf ncex rl-raa .{lcrrJrccna IV tuna B InI{poltorr AI,Iarri\Bolre rracror or caIITI'I-
IreTpoBbrx /{o nlerpoB},rx tsoJrI{.

Pearolrnpyx, lro?riHo oltaBarb, qTo

lrcrrJrcclt paAl,IorlaJryrleuun IV rlrla Ha

crlJrblr oii illl or or{rl oi,I Il crIIJIInItI,t.
B saxilIo.reHlre aBTop c.tr,rTaer cBorrrf AoJrr(]M BI{paBI{Trr 6narogapnoctl

B. B. IaueeBy Ba rIoMoIqL lprr rroAroronxe pa5orbr K rreH&rlt.

25 gelta6pn 1961 r.
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Tor.r XXVIII, L962 r.

T{ BOIIPOCY OE SHEPTETflqECIIOM C{IEITTPE
CO,TI I EI{IIO i4 HOM IIOHBTITb] HOCM}Iq ECTT t,{X JIY1I EI,i

B. fuI . B,oa|uatu,1lcrttr,ti

tIa rra.rcplrare Niff c rrcrroJrr,Borarrr.rell Aarrrrr,rx urrponoii cerrr cratrqrtii no Ilyri,rroutroii
rior{rlonerrrc nocr{rrqecnrrx fiy.rert ilofiagarro, qro Errcprer]rqecrtnit cnciirp ycl{opetrlir,rx qac-
Trrq, rpr.rxo/{rrru4x or xpouocrpeprrr,rx BctrLrflren, ortsercrBeurllJx Ba rloirsprlr,ie 6tortayrrr,
rrpocrr.rpaercfl go anepr.rrii B rrecr{oJrtfio Bpc. Omre'raercr{ orcyrcrBrre fipoflopllrlorl&J]brrocrlr
r c{.r{eHtax .n paBJrr,IqrrLIx yqacrriax orreprcrrrqecltolro clenrpa.

TI]E ET\I]RGY SPIICTRUT,I OF TIIE SOLAR COMPONENT OIT COSi\,IIC IIAYS'
lty B. M. Vladinirskll,- il, is shoi,vn thal, t,he energy specLrum of accelerat,ed parLicles,
ar.r.iving frorn chromospheric llares responsiblc lor polar blochoubs, exbenils to energros
oI seveial Bev. l)ata obLainerl during [Ic IGY and a]so bliose of tlie WDC on bhe nttclon
component of cosmic rays lvere used,*The abscnce of proporbionality il l,he e{fecl,s al, tti{-
Ierenl, r'egions of thc encrgy speclrum is r.Lotecl.

1. Itart xopoluo I,rBBecrI{o, Bce Blrarrl,ITeJlrrHr,re yBeJrrlqer{I,In l,llrrel{cllBuocrr{
nocl{lrqecHrrx flyseii oT xpor{oc(bepEr,rx BCrrr{rrr0r(1 BaperrlcTl]lIpoBEIHHbIo H&

ypoBrrc lropfr, colpoBo]riAaJlrrcb froJr.rlpHblr{u 6,noxayraiuu, T. 0. yRerI,IrIeHI,IeLr
!ror{r,r3aqr{rr }rtrxr{e}i r,lorroc{epr,r B 06lracru rroJr.rlprroll urarlxrr [1]. Iloc.;reAsee,
Har{ ycTaHoBJrer{o, .flBJrfleTcfr rtocBeHHLlxr CBI,IAeTeJIbCTBOTI O [plIXOAe K SeMre
6o.nr,ruoro r{oJrr{qecrBa ycl{opeu}ILrx npororroB c Drreprl{eli B l\rlarlaaolrc t0-:-
500 fuI'rl 121. C 4pyroft cropolrbl, Ba rIepI{oA Mi'f -- MfC ua6nroAaJrocir Ao-
ROJrbIro BIraarI{TeJIDHOe qI,ICrO 6.nOHayrOn, [purlenr B rroAar]Jlfllorqeu 50nr,runn-
cTBe cilyqaeB yBerr,rqcHr,rfr rrlrTeHcr,rBrrocTr,I I(ocilrtr{qeclttr{x Jryqgl:i Ha ypoB}Ie Mo-
pfl rre 6r,r,iro aaperrlcrpl,IpoBalro. 3ro AaBaJIo ocl{oBarlue npeArloflo}Itl{Tb, rrTo

B rroAo6Hbrx cryqaflx sl.Ieprerl{rrecnrar,i cnentp HocMrrqecH}Ix qacTI'Iq, I'ICfIy-
rqeHlrr,Ix B rrepr{oA pasBr4Tr{fl coorBeT0rByroqefi xpoMoc+epHol,i BCrrbIItrItI4, }Ie
llrocrtrpaercfl AaJree nprnreplo I Bee . Itporre roro, tr{Merorcfr y6eAlrreJrbl{r,Ie

/(ol(asaTeJrLcrrja, qTo 6o;lrruuncrno BCtrl,IxIeIt 6a"u.rra 2 lr nr,rme AaIoT xlaJlbre

or[(tenrrr Boapacra]rr,rfl rrr{rerrcrrBr{ocrrr noc}ri,rqecnrrx JIyaIefi /tJlfl alreprrli,i [o-
pflArra HecrioJrDItIrx Bae 13-61. 3tu noapacraHl'Ifl, rI0-BI,IAIIIor{y, Itan rlpa-
BtrrJro, rre cB.rr3aHLr c rroHoc{epHr,rr,rl4 3d)6eItTaMlI B lroJrfrplrofi ItraflHe, Talt rrTo

DHeprerflqecnr,rli crreKTp rracrr{q B rro/(o6ru,rx cJryqns* o6peean co cropOIILI
il{aJrr,rx arrcprxri. Llpe4crauraer rrrrrepec B cBfiBI,I c errlrl BrJflcHlITb, /Ialor JrI,l

BCe OCTaJrrrlrlle BCITLITTHI{, CBtrSaH}Ir,re C nOJIrrpIrbrM[ 6JIOItayTarII',I, COOTBeTCTI]yrc-

rqr,rrt arf$eItr D o6ilacrlr elteprnil 6onee I Bce . O6cytrtAeHnro Drolo Bofipoca
rr rrocBflrrlerro }racTofr[Iee cooSqe]Il,Ie.

2. tr4a xaraJrola [7] 6r,r.nn ur,t6paHr{ Bcrrbrrurtrr, oro}nAecrB.rIeHI,Ie Iiorop},rx
c Dr}lr!errrox{ D rroJrrr}lroli r{ouocr[epe npe1craBJtrrJIocr, BrroJrrle rIaAe}I{Irr,rNr (u .ra-

crrrocrl,I, 6r,I.ult lrcnnroqelrr{ co6LITI,Ifl, rlpor,Icure/{rurre IIa (boue crlJrottrHol'o rlor-
.norqeuua). Bcero 6rrno oto6pa[o 14 cryqacD B I,I]Irepllarre ulorrr, 1.957 r.-
4ena6pr, 1958 r. Tplr co6lr:rlrn 6nrnlr I{cItJrrorIeHrJ L{3 pacc[Iorpelrrlfl, TaH Italt
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oHI{ rlpoI{BoItrJIIr Ha r}one ouenr, cuJrbHo Boarryr{eHHorlr llureuctrltuocrrl -tra-Ba
(Dop6ym-a$(renron. ,(ra xax4oro lre 11 ocraBrxr{xcfl cilyqaeB 6r,rro oro6parlo
no 25 crauqlrii c o6peaarcqefi reor{ar.rJr{rrroii xrecrnocrr,ro rre 6o.ree 10,3 6aa.
Ucnonreosarr.rcr AaHHbre no uefirpoHHoii nouloHeHTe, ony6.nuxonanur,re
n [8]. CyrouHuIl aSrfenr I{cnJrrorraJlcfl no rrepBo}{y [peAruecrByrotrreMy AHro,
T. E. I{3 I(A?I{AOIO SHAqEFII'fl IIHTEIICIIBIIOCTI{ I,ICCJIEAYEI{OIO IIHTCPBAJIA BbIqII-
rarocb coorBercrByroqee BHaqeur{e npe1rxecrByroqrrx cyron. flrilHa r{HTep-
BaJJa paBHflnacr, 16 qoc, [pr,rqe]r Hasaro BCnIJITII{r{ orcroflJro or HarraJra r{Ti-
TepBaJra He MeHee qer,r Ha 6 oruc, Cnbcon cranqnfi, AaHrrLIe notopr,rx 6r,rrn

Anua-A'ra
Bepirrn
Huxaro
9eP'tLt"rlrr,
Hnar?r,ranc

,[nu Prnep
f emrlHrer
leprtauroc
Xepcrmonc
jI14c
Jftanro,rrrn
Jlongon
Nlaycon
I'L-Be;u,rnlror

Ta6nlrqa {

M.-Baurr.rnrron . . .

Nlypur,rcou Eor,i

OTrasa
flun-1lo-Nlra4r.r . . .

Pr.ru.
Cynrr[yp X,Iayn'rnu
Pegorr,ror Eeii .

'lyrie
Vuricala
Beiicenay
I-{yluruu'rqe
fxyrcn
NI. - iJ opunypa

4,2
2,/t
0,3
3,0
1,3
2,ln
7r0

1,6
2,6
2,1
0,2
2,0

7,9
0,1
7,7
3,9
4,1
T,1
0,0
0,0
1,3
ao
cc

Z,Z
10,3

r.rcnoJrrrSoBaHr,I, AaH B Ta5r. 1, a lrccne4oBaHHr,re co6btTr4fr - BTa6il. 2. B uo-
oJIeAlIerI cror6qe ta6t. 2 BbInI,IcaHL Berr{rrr,rH6r a${ertroo BoBpacraHrrg trH-
leHCIrBHOCTlr. crarr,rcu.{qecxr.le otul,r6xlr Ro BCeX CJryqng* ]reHhrrre 0,70/0, I-Ie-
rtoroprrie I{3 noflyrlsllHr,rx rpad]rrrroB rrpeAcraBJrer.rbr AJrg nprrlrepa Ha {rar. I(aeptlrnanrgbre crpeJrr{rr }ra ocr{ a6cquco - 1\rorrerrrbl Haqara xpouocsbpuoft
BcnbltrrHrr; orMeqeHHafl !a rpa(brrHe rrorpernHocrl - crarr{crr,rqecr(afl o[rra6xa).
[;ra 5 Horr6pfl 1957 r. (J\& 5 ra6ir.2) lrcnolr,aoBaw,r 24 cra]rrlrrr{. Cre4yeruo4-
rrep(HyTr,, qTo IIoJlyqeHHble aIIIIJILITyI\L] BoBpacTalr]rii unrencunHocTlr ItocMI{-
qECITI,IX;UYUEft HE } OIYT CJIYE{I{TI, HAAE?I{III,T1\I 1\{ATEPI{AJIOI{ AJ],fI AETAJIbHI,IX
ITOJII,I\IECTBEIIII],IX CO[OCTABJIEHI4fi, TAI{ ]TAIT BCTI4qI{HA AMNJIIITYAIJ IIHOIAA
cyrqecTBelllro 3aBlIcI{T or cnoco6a IrpeflBaplrTe.nr,noii o6pa6ornr{ n{aTepr{aJra.
Tan, ueto4 r.IaJIoH{eltllfl alox AJrfl t7 co6rtrttir pacclrarpr{Baervroro rr{[a rro yc-
]leAIIeHrIIttx{ AaH}Ibn\r AeBrrrr,r tsbrcorrorur.rpor}rr,rx craHrlr.rii 6ea ucHnroseHr.Irr cy-
rolrr:roro orprpexra (cyrounrrfi ar[$erir AJrrr orrrx crarrur,rii oseHb uar) He o6Ha-
pylitLIJI Banlerl{ot'o uoBpacraHrrfl r,rnrencr{Brrocrr,r. O4uano a${exr ubrflBr4Jrcfl
BTIoJIHe geTlto [oCJIe LIc](JIIoqeHIrfl cyro.urofi Bapl{ar{r4rl AJIfI MHoII{x r,r3 oTl,rx
BCfrbltrrerr. Bamnoe SrrarreHr,ic, Har{ [or{a3aHo B [9], r,rMeer v xapaHrol)
ilp oleAypbr r{cr{Jrro qcHr,rfr cyrorrrroii Bapr4aqr,rr4.

3. PacclrorpeHrie ra6r. 2 [or{aB],ruaer, qro n rroJroBr[He cryqaeB o$Sexr
BoBpacraHl{r 6orr,lue, qert yrpoelurafl crarr,rcrl,Iqecrtafl ourl46r{a, I4 ToJrrrI{o B Tpex
clyqaflx u3 oA[HHaAr{arr{ oH noprJArra omr.r6rur. 3'u,r BoBpacr'ar{Hrr r.reJrr,3fl
orHCcrlr H r(annnr-To HcperyJlrrpltlrlr cn;rqn1:ilrr,trr BogN{yilieHr4rrtr I{HTeITCr,rBFro-
ctn. FIa $ur.2 ilpItBe/IeH rtlar}llrit ycpc4]ier{I{rr rJo Bceilr cJryqaflrr (lranoxreuue
0rox). I3lrgcn orrrer.rrr{sr{i.i a(r$enr 0,18 -f- 0,030/0. TaHum odpaaoru, r{oxruo
cAeJrarb BLIB0A o rol{, rITo: 1) 4.na 6olr,ilrl{:rrcrBa r'rccJreAo]laHr{brx B0rrbrmeH,
CIlflSaHI{IJx c noJItIpIrlnlllll 6Jrol{ayrarrrl) Drreprertr.lecxnl'r cleHTp upoCTIlpaeTcf
21 ltsn. Itpr,n cxoi,i o6ccpnaroprrlr, r. XXVIII SZI
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B peJr.rlrl{Bl{crcnyrc o6nacrr,, r. e. E} L Eeo, n2) or Apyrux He cBrrBaHHbIx
c 6noxayraulr BcrrbrrrreH [4] ara rpyflfla orrusaercfl Ha[rlqI,IeM alacrul{ B IrHTep-
BaJIel0-i-500 Mec, Momuo aaxrerr{rbrart }r{e, qro, rtan r,r AJIfl 6o.rrrrultx tscrr],r-
meK, HeT rlpolopqrroHaJrrrlrocrr{ B 360ertTax B pasHbrx yqacrHax 3r{eprerll-
qecttolro tnettrpa: orHocllTeJrr-r.ro t[aJIoe tsospacraHrre /(J].tI DHeprur:i B IIecHoJrblto

%
1r0

q0

q2

l/
q7

qr

(Dlm. 1. Tr,rulrsnr,Ie rpa{ranu r4nTeHcllB}rocri'r neirrponnoft
r{orulloue}rrrJ HocMltrrecxl,Ix Jry.reii, ycpeAHcIIIroli rto 25
craHI{I,rEM 6lr.ra uolrenta HaqaJra xpoMocq)epHoir rcnr,rmnl'r

Ctpeuna Ha a6cqllcce - t{oNIeHT HaqaJIa

6ec r,romer coorBercrBoBar6 cr{Jrbr-rorry a$dlexry B LroHocd)epe (MaI{cI{rra.IIbI-Iafl
BeJIUqrrHa rrOrJroqeHrr.fl HocMr4rrecI{I,rx p aAI,louyr{oB , rIp oAoJr?r{I{TeJILHocTb) .

Hao6opor, orHocl{TeJlr,Ho cra6brrt 6nonayr N{o}Her 6r,rrr, cssaaH co BHatII,Ire,rb-

eoo

Ife

riln. Earr

20.x. /g,f7a,



HI,T]\I YBEJII4IIEHtr,IEM B PEJIflTI,I]]I{CTCI{OiI O6JTACTI,I CIEI(TPA (CIT. COOTTETCTBEHHO
crryqarl 9 {enparr u-7 urc,r's. tg58 r.- 29 urc.r.n 1g5B r.). ,(auune o lracura6ax
6noHayra n ra6n. 2 yesrm uz [2, 71.

4. Sror uocne4rurii {anr uyrxno rocraBrlrb B cBrrab c reM r,rHTepec}rbrr{ 06-
croflTeJILCrBotr'I, qTo rr [olta3arcJIb Dlreprerllllecltoro cileHTpa AJrfl Allana3oHoBoucprrrr{ 1^Beo v-7-I Eea cyulecrBeHrro paBJrn.raercfl-. Harrpnuep, AJrr
17 vrcll;' 1959 r. n [10] roilyqeHo coornercrnerrHoy .- 7 uy :-I0. Ha oc-
HoBanr.ru arraJrrrsa cneHTpoB AJJrr R0nbrrnen 4 rran rr 3 cenrn6px 1960 r. n [11]
IOCTABJIEIIO IIOA CO},IHEIIITE CYqCCTBOBAHI,IE EAI{HOIO }IEXAHIIBMA ICHEPAqI{II

l/, I

q/

,,,..f ;;;.r;,I:H:#L?t;il,##t#i ji",,i??;i.,,",.r

Arfl qacrlrq 6onrrulrx r{ r{aJrbrx oneprr,ui. fltln o6r,ac:r,eur,ra o6cyrx4aeur,rx $aH-TOB, rroMtrrlro npcl(iloJro]fieril{fl cAeJTaIrHOro Il roJrbl{o uro qlrrlrponaHuofi^pa-
oore, BoBMolr{Ho, 6y4er no"neano oruerr{Tb c"rreAyrorqee.

.1) orcyrcrB,,e eAr{Horo a,epr.err.rrrec*or.o cuer{Tpa r.oxer 6r,16 cngsano
c a{tfexrou BbrxoAa rr pacrpocrpaHeHr{rr qacrr.rq MaJrbrx eHeprrafi (t0z -:- 108 ec).Buxo4 qacrur{ ua o6.,ractlr yir,operr,, B aroM Arratra,oHe auepruli Mo}fier
cI'IJrr'Ho I{BN'IeH.srBcfl Italt B Itoil[qecrBe]rlro]f, TaH r{ B HaqecrBeHl.ro},r orHoltre-
Hrrr{ or cilyqafl r{ cJryqarc. tr4norga, Bo3r{o}r{Ho, qacrr.{rlr{ :raxoii eHeprur{ He
cMoryr upra6nuar.rr:r,cs x 3elrne rne-aa ne6.rra.orrprur.rorl o6cranonnr,r B Me,fi-
Tr,4aHOTHOt\t trpocTpaHcTBe.

. 2) Cstab rlelrIy Bljlcoxoolreprzsnor? E rraJrooueprlrsgofi noMrroHeHTaMlr
oyAer npaltrlrgecltrr troJrllocrr,ro orcyrcrBoBarb, ecJrr.r Aonycrr{Trr BoSt{ox{Hocrr,
HAI{OIIJIEII}I.E YCHOPEI.IHLIX qACTI,Iq B I{EI{OTOPOfi O6rrACrr OT BCIbIIIIEIT, trPEA-
IU ('('r By rorqrj x a{;r}reruu nuo ir lI2, t3 l.

'/\BTOp otrc,rr rrpr.sHareJrer.r A. A. crcuanauy, A. c. .(nopflrrrE,y rJL C. Jlesuqr{o}ry Ba prrA rroJreBHEIx eanresauurt.
tB 4ena6pr l9G1 r.

JIlrr:eparypa
I ! g"^1t,i "J,,D- I i gl I {, A-. {u L.L hervs, Carrad. J. plrvsics,3U,85, 1161.
; u. 

!^ "^,-01 -H..,L 
e i n b a c lr. J. Geoplrvs. Res., 64, 1801, I9SC:.7 S l{ a_c d a, V. p I Le t. J. Geophyi. iros., 66, 12:88,1cbf. 

" '
lt..)t. vt.AoplraI. Ll.,tsl loJroMecq..leonarrrcrrj3MlraopoHo[1r..18, 1,b00, 1C61.5. I. C. A rr d-o r s o n^cr..al. floxna4,,u *il.6ti"r[;;';'K;;;;;,t""Irropo 1961 r.u 

?n# "* 
i I s o n, C. p. N' e h r a. !ori"ia'"u .;6"p;;,{il"r*H"Jro, .LrrrOp",

7' A c' /(sopfirrrilr' JI' c. Jr cnrrquni,i, A. K. n arrftparoa. Acr.po,.
. 1tt.,38,41 9, lg6l; l.4an. I{pr,rr,rcnort ac"po6rri.-o'0".. ZO. Cb'. lgbi.r'o. Losmlc-T.ay lrrtenslty durxrg tlre [Cy. N I 3, tC5g_1C60.9' E' B' Itonoueerl, M."I4. To.ro.-reoina"*icrraol"ri'urporo*r", {,507, 1961.

10. tt. S. C1r jotmcrIi. J.Gooptrys [".,00,-joii,1b6i.'"Punui11. A. FI . rI apax-qIflH, B. rD.'T"y.nriri'oo, r. i,I . iiupuxqbrrrr. )I{. anc-ilep,^r. il rcop. (tut.,4l,_73J, 196l;"IcouarRerrrrn, ,, aepouor,r,tt, 1,1I0, lfOl .' 
"'-

12.A.A.Crenaiinrr,..D..M.B.na4,i n,,, pcrtnii.,Acrporr.ru.,3g, l39,Jg6j.13. B. n. IU a 6 a r c K,, I,i . ,rt""poo. *.1 ;S,'Aa4, lgbi'.-'
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AFTA,(EMI4fl HAYTT CCCP

I,T 3BE C TIT fl I{ P bIM CII O fi AC TP O@ I{3I,1 qE CHO T OE CEPBAT OPI{II
To a XXVIII, 1962 r.

o cBfl3l{ ME}rtAy XAPAT(TEPIICTITIUMTI AOOELTA (DOPBymA
II XPOMOCOEPIIbIX BCIIbIIIIER

A. A, Cm,emounu

IIa ua,eplra.nc Mif , ory6nuxonauuoll B trerrarll, 1I IIa pe3y,rlLrarax trpeAhlAylqllx pa-
6o"t [4] [orraBarro, arro Alri,rreJr],Hocrrr xpo]roc{eprrhrx Bcnrrllrrett HoppeJr[pylorcrr_ c aNrrIJrLIry-

Aailrr.{ norruffieniai lrnrerrcnnuocrr,r r(oc}rrrqecnux ry.reI:i Bo Bpe}IE arf{enta tDop6yrua. IJoxa-
Bano ranlr{e, sro xapaxropncrr.{Krr s([([eHra @op6yura cJra6o sauncflr or KoopArruar BCIrhIrl-
I{r{, cB.flaa}ruoii c nonrunerrneNl r{rrrerrcnBllocrll nocMLIqecItI'Ix ny'rel,r.

SalteseHa rerrAerr(r.rrr (rroAaBJrerrr'rfi) o4uoit anurnuoll o6;racruro 4pyrofi B TolI cNlr,rcJre,
qro aMtrrffTylla a(l(pen,ra @op6yma BaMerrro yrrcrrbrrraercrr, ec",III_o]I cJreAyer HcflocpeAcrr]eH-
rro rocrle e(irfent;i @op6ylra o'i scruurntr r 4pyrofi axrrrsrtofi o6,ractu'

Oi\ THE CONNECTION BET\,YEEN CIIARACTERISTICS OF TI]E FORBUSLI
EFFECT AND CI{ROMOSPIIE}tIC FLARES, by A. A. Stepamlan.- Using published
data obtained during the IGY and thc resull,s of previous invesbigat_ions [4],^ it is shown
t,hal, thc duration oflhromosphcric flarcs is corrclabccl wiL]r thc amplitudes of dccrcasc in
cosmic ray intensiiy during [-lic Forbush cffect. Il, is also shor,vn t]iat the characberisbics of
the Forbush effecl, dcpcnrionly sliglrtty on tlLc coorclinaNes oi Lhe fiare, connecLetl wiLlr
a decrcase in cosmic rav inLeusiLv.

A tcndcncy oi <suppr,'ssion, oI o,,n acLivn rt,gion Lry artoLht'r is nol.ctl, i. c. llre ampli-
l.ude of [hc FoiLruslr cflccL tlecroascs rpprccirbly iI iL immcrliatoly lollows a Forbush ef'
fec[ due to a fiare in anol,]rer active region,

Ifuegerure

Bonpocy o cBrrBIr xapaltrepllcturt atp(iexta Oop6yrua c xpollocdlepHblllrl
BcllbrrrrltaMr{ nocBfl rr{erlo r{e}rrro Io p a6oT.

B [11 yHaaLrnaeTcE, sro yrflol]ari rrrrlprlHa IiopnycltyJrtrpullx rloroltoB,
Bbt3bIBaloLI{lrx rroHr4)r{ctfl,Ifl ],rlrreHcI{DtrocrI{ nocN{rraleclillx Jryrlerl, BecbLIa Be-
ilvKa, - 180". Srot pegvJrrrTar &)rrol)rrl noJryrraror Nrero[oNr ]IaJIoEteI{I{.g orlox
AJrrxpor\roc$eplrr,txBcrr;IlreK cpallirllsHol:I AoJlroroji. B [2] na xlarepl'IaJre tre-
ptroAa r,IIoJrL t957 r,- r{IoJIb 1958 r. [ona3al{o, rrro I'I3 Bcex rr{tloB paI(uo-
rary.lsHm c adtdlerrrou fDopdyura rra.Lr6oJree recHo corI3aHLI BcuJlecitil IV tut:r.

B [3] 6rrno o6napyxerio, rrro cyrqccrByer BaBI{cr,IL{ocrb xIetxAy AJr}.rreJrb-
H00TLIO IIOIIUIT{eHr{fl LTHTeITCI{B}TOCTI{ B I(OCN{r{qecItI{x Jlyqax rI ItoopII{HaTaxLII
BCIIbIIIIHI{, iM[lOFIHO: C pOCTON{ paCCTOflI-II{.fl BCII],IItrHII OT UeHTpa AJII{TO.rIE,HOCTE,
yBeJrllquBaerctl. I{poue roro, u DTorl me lia6ore rroltaaarlo, qro BCTILIItrIILr, AaIo-
tr{ue Ddldtenr B Koolu{qecntrx Jryarax, o6la4aror ts CpeAr.relr 6O.rrrurefi flpltoorblo
r,I rlJrotr{aArrro R NraKcr{MyNle, T. e. R o6rqell 6onee smcol{Il}r 6aJrJIOM.

l,;rx o6tncueHr{.rr }ne roro, arro rrpoiloJr}nr{TeJlbHocrb aS{ertra pacrer c I{o-
opA[Harofi Bcrrbrrrrxr{, r [3] lpe4uoJralaercfl pocr reJrecrloro ylJla r(o1]nycny-
JrfipHoro rlorolta c yBeruqeHllell i\Ioqlrocrll BCIIIjITIHII.

Haulr rrolyqeHbr rrenoropl;Ie HoBbre eltctrepI,INreFITaJIbH6Ie AaIIHLIe o SaBrI-
o'rrMocrrr xapar(reprrcruK a{+exra rDop6yma or xapaHrepl{crl{It xportoc{ep-
HbIX BCIIbIIIIEH.
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$ t. 3anr,rcn[rocrrr aMfr.xrrrvl{r,r r,r lurr,r'reJrr,Hoc'ru o{+e,*Ta @op6yma
oir I(oop/IIlrraT Itcilr)rrur(tI

- 1l t3] rulttlgilHo, I{aH yn{e loBoprrJrocb r}Lrrrre, arro AJrr,rreJrr,Hocrl, a$clertra
{Dop_6yrua pacrer c yRCJrnrICIII,ICII paccr'onrniir rJorrr,rr[r(rr or r{orrr[]it Tqr,r"uriCnrrr-
qa. i3arlcuelr[l r{II{iI{e rcll4eilqlrrr I]ocra cpe/lrrei,i aunnr,rry4r,r a$t}rertra tl-top6yrutr
c noopTlr,rrratoii.

O4uarto, noclto.ttll{y ul]Ir rrooTpoenlrr,r etoit BaBrrrcrll,rocrr,I r,rorroJrbBoBaJIrlcb
To.lll,Ho o1'oE{,[cc'l'l]JicIrHbIc cJr.yqaIt, cJIoAy0T rrpoRcilrrrr,, Hc trpot,I3oIxJia JrI,I
onICJ(crlunrraa nr,r6optta cjlyrracB, T. c. I{e uoJyLIt,IrocJr JIr{ 1.a1{, ql.o t{:l BCex
rlyl)r, oKasa"llLrcr, Rl,Iopar{rlr,Ixll{ c,rtyvariino re, I{orollbre /(alor 3aBtIoflNrocTt,.

,(.na aroli rtpoBel]r{fl uoBepxrrocrr, colrrqn 6r,r,na paa6lrra }ra rpr,r Bor.rrJ
rro AoJn'orrrxr 90E - 10E, 1,08 - 10w, L\w - 

g\W . f{.rra xaxr4orl aour,r na-
xoAr{irr{c-b cpcAHl{e suaqcHr.{fl rrerr,rl]ex fiaparrerpoB ot!{efira @op6yrrra, nar-
rr{x r{B [4]: anru.nuryAr,r norlt]r{enurt na ueiirpor+ronr lior,lrrope (ir,.,,) or iry6n-
r{eclioLl Ter'Iecl{ole (An ) n /{JILITe.rIbHocr[ floHlr]neHnil uurencnBnoorr,r Ha rex
arc rpra6opax (7',n', 7'ry).

Bnr'r4y roro, tlro paBJII{qI4e N{e?Hl{y nocro.rnoii ra aaua4noi,r Borra1rr1 MaJro,
orur 6r,urn o6r,el1r.ruenrr. Pcay.ur,rarrrr np[ReAenri n ra6n. I u nepulrx 71uyx

To;mHo orolr{AecrBJreaHrje
cJryqaII

Or:omltec'rnnen nrte

f u eorox,qecrB JreErrrrre

H

u
lt
u

1, ,7
3,0
4,1

2,!
1,8
1,9
2,L

176
7L)

143
127

1,5

8

20
10

143
72

12;t

99

8

5

11

8

LI -r{eHTpailbrraa soua, It - HpaeBarr.

t-,rpoHax. Itax u cJreI{oBa,rro o}fir,rI(arb, corJracrro [3], cpeAulre 3]raqeHr{.fi yHa-
Bar{HbIx Br,rme napaMerpoB 6oltrue AJLtt HpaeBLrx BoH, rreM AJrfl qenrpa,nruoft.

Oguano [pI{ arol\{ Hy}ItHo TIoMHI{T6, qro oroE{AecrRJIeHI[r{ co BcfrrrlrrnaMI{
trpor.r3BoAflTcfl rro NrarHr{r}I6r}{ 6ypau. Crenenr, BoSMyqeHflocrr{ MaTHUTHOIO
nol.s 3elr.rrn uo Bpet\{.fi 6ypll peano na/(aer c yAaJreHr{eM Bcfrbrrtrnr{ or rleHTpaJrb-
Horo aIepI4AI4aIra. 0ro aarpy4Hfler orolnAeornJreHrre Bcrrbrrrren, [por,rcxoAfl-
ulnx 6.irlrxre H nparc Conrrrla, c r{arHr{Tr.rbrmm 6ypaw., oco6euno B rrepuoA MaK-
crtMyi\,ra co.rlteqrloii anrl{RHocrIr.

Ecnlr ecui,rull{a He otrcH}, clrJrrrrlatl, To rr iloHIrE(eHne r{HTeHorrBHocru oHa-
sr,rBaercn He6olr,ur.rM r.r Marr.{r{THan 6ypn c;na6oli. Taxr.ru o6paaom, Bcrrrrlrrr6tr,
lpol'IcmeAlrrne 6.ur.txre H I{palo AIrcI{a Co.[uqa r4 AaBrlrre r"re6onr,ruoe IoHr.I]HeHr4e
B r{ocMl{qecltl{x ryqax, c 6onsutefi nepoatuocrLlo He oro]nAccrBJl.grorct{.

floarouy 6una upolqerraHa crreAyroqafl flpoqe/Iypa: Heorox{/{ecrBJrerrur,re
c xponroccpepllblMl{ BclbIIrrHai\{I{ at}ltfenmr rDop6yrua c 6ontruranr,r Br{aareHr4fll\rrr
paccMaTpllljaeX{bIX rlapal{eTpoB oTHocI4Jrr{Ob X qeI{TpaJrbHoI"I 3oHe, C l,raJlbr-
h{r.l - rt rrpaeBoit 3orre ranllN o6paaou, qro6u cBecrr4 pa3]rrrqy x,re]r{Ay cpe[-
HI{I\{?I xapaxTepl4crr4na},rlr paBlr4r{HLIx BoI{ H r\{rrrrl{NlyMy. IIoJry.lgllgrre rartrrM
o6paaou cpeAur,re Bgaqerrufl rrpr{BeAeHr,r r} Tperr,eri fi uerneproii crpoxax
ra6"n. 1. Han nlr4uo ua ra6n. 1, paanuqa [re]H/{y napaMcrpalrn',qeurpalr,rroi,i
lt xpaenoii sorr B 

_ 
pesyJrbrare Tanoft IIpor{eAypH cra}rol]r4rofl ropaAr{a

cr a r r,Icrr.rqec x o ii ouu.r 5ttlt IrJIrr N{ er.rr:rrr €.
rIto6r,r yAocroIrepIITrc.s B pearbirocrr{ Tar{oro pacilpeAeJIeIrI4fl IreoroEt-

I{CCrBJrer{Hbrx co BClbrrrrrtaulr ecf$enroo {Dop6yrra, 6r,ur[ [poc[,rorpeHr,r naprr,t
aItrr4BI-Ibrx O6nactel'r ua Co.rrnqe B rlepr{oA or oAHr4x Ao rpex cyror( Ao Mar'}rr4rr-
22 t'tzs, Hpuncroii o0cepBaroptru, r. XXVIII AZi
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Hofi 6ypu, Br,rBBaBrtreft [oHr{x{e}rrre r{HTeHcI{BHocrpl Itocr{I4lqecHrrx ilyqefi. Ara
BCeX paccNrarpl,lBaetrLrx cryqeB r.rbl lraxoAl{JII{ I\{eCTOIIOJIO}fieI{!Ifl aI{TI{BHLIX

o6racreii na ColHrIe. Ec.trlr anurnul,tx o6;racteil Ssuo ITecKoJILI{o, To, rloJrb-

Byflcb cntrct{oM tlclr,Trrrex t[5], onpeAeJlflJlt{ o6,tactl, r-ral.r6o,ree aHTuBHyIo B ne-
prrOA, npoAIIIeCTBoBatrIlrii 6ype. OKaaanocr,, rITO pac1rpe/lleJleFII{e HeoTO?fiAe-

crBJrerrHbrx c xporrocclepurrun BcrrLrrrrtalr!I ciryrraeB a$clenron (Dop6yura uo
BoIIat\t Ha Coluqe, ItoTopoe MbI npolleJll,l AJIfl yMeIIbIIIeHlIfl paBHOcTlI CpOAHIIX

xapagreptrcturt a$Sexra d)op6yrua, flBJlflero.fl BeCb]Ia BepOTITI-IIJM I{JIII, BO

BCtIItO[{ C,JIyalae, }Ie I4cItJ]IOqaeTcfl '
Taxuu o6pasolr, ecJru paclpeAeJreHr{e HeoTo}ItAecrBJreHI{tIx cJryrlaeB rlo

BOrrar\{ 6tr.rro 6r,r IpaBIIJIbHr,InI, TO I{OE{I]O 6r,tlrO Bat{JIIoqI'ITb, qTO ilapaMeTpbl

eS$exra cDop6yura B npeAeJrax ourla6on (20-25%) v.e saBl{cflr or ltoopAl{Ilar
xpoi\{oc$ellHoll Bcnllrultlt. fIocltoilLl{y ?fie pacnpeAeJIelrl{e iro soual'l tIBJI.fleTcf

B r{BBecrHoi{ Nrepe np0?IBBoJrbHr,Il\{, To MoE{Iro AonycrllTl cyu{ecrBolraHrre cJIa-

6oit aanucuillocr!1.

$ 2. Sanr,rcr,rMocTb Meirt;ty AJIItTerIbHocTbIo xpoMoedlepuofi BcubIII]I(I4

u aNr[ Jrl,rrygofi nonuateuun r{rrrerrcrrrrrocrl,I Koc}rrtqeofiritx nyuel1

Bo Bpe$Ifl atP(rexra @oP6Yura

Ha {rarype [pr4BeAeHa saBr4crn{ocrb ar{rrJ]rrryllr,r a$tlexra (Dop6yma ua
UeiitpoHuonl 

-uonrrOpe 
oT AJIIITeJILIIocTI{ cu.flaaHHoli C HI{M xponroc$epuOfi

ncnuirrrnu. Asa.rioru.rnafl aaBr4cr,rl,rocrb cyrqecrByer u lln Hy6lruecxol'o reJle-

cnora. f{annr,ie ro aN{rrJrlrryAax,r BBrrrr,r wa 141, a AJI-I4reJIbuocrlt BCrIbIIrIeHl

orolr{AecrBrleHHLIx " 
ua.rrllrirurutr 6yprnrll s [5],- ua [6,]. I{ax IJIIAHo ua $n-

fyprrl , IrOatTI4 RCe TO.II{I4 JIeXaT 6"nuattO OT IIpflN{Oii, sUXOAaulel:i I43 EauaIa
KOOp[r4r.raT, yIoJI l{Orgpofi C Ocblo a6CquCC I]aBeI{ OTl{Orrrellrrc 4ucuepCuft
paccr,iaTplaBaepblx IIeJII,IqI{8. tr4C11to.Ienue coCTaBJI.flIoT IIRa Crytrafl' B OAHOM

IrB H?Ix cnJIr,IIo BaHl,l?r{eHa (Iar,r-aa HeBosr\,ro}r{Hocrrr AaJlbHeitruero ua6.urc4enua)

AJltrreJIr,Iiocrb BcIIbIIItItI{ (20 onta6pn 1957 r'.), B Apyrolr cJlyqns (narnuruar
6ypx 13 ceHra6pa 1957 r.) BaHr{rroHa alrnJrr{ryAa rIoHlIEteIIIlfl I4FIreHcrlBHocrI{

nbirr.ru.iecr{lrx lyvefi uB-Ba crrJrbrrort r{ar}r}ITHoIYI 6ypu, uplrBeAlilerl K yBe_JII{-

qeHI4IO I{HTS1SI{BHOCTIT RCJIeACTBI,Ie I{3N{CIIeHl'1fl reoN'IaIHIaTIIOIO rtOpora o6pe-

BaHi.lrI clel{rpa Hoclluqecltux nyueii Ha cTa}Iqllflx' Aa}IHbIe Horopblx IIC-

rroJrI,soBaJrr4cb B l4l.

,{.,trrlcrrrrocrrr, (ialu Il Iiootr}Elllrarlr rcIII>IIxeii 6all.rra 2f
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flporeleurr pacqerbr xoo{$uqneura rroppeJrrrqr{r{ rrc?r{Ay aMnJrr.rry/{a[{n
uouulrenlri:r r,r AJrureJrLHocrrrro lcnrrrlrreH /lJrrr $cex cryqng, c LIcItJrIoucIIt,tctl
yrrot\ir.aIryrtIx Bbtlrre ARyx cryrraet. ["nn Bcex oro]I{LecrtsJloIrIrLIX CJlyrl;1gu uO-
a{$urlr,rcrrr lroppcrflr\lrr,r noryrrr.rrca paBnrrxr 0,47 u 0,1r9, a rocjre I,rcrt,Trorrglllrg
AByx arrouaJrbrrLrx cJryqsss - 0,81'i -l 0,71t n 0,76 -l_ 0,15 AJrrr lteiirponrrolo
Molrrn'opa tr tty6u.recxoro reJrcclroua, coorBercrnerrlro.
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Tor }I{e peSyJTLTar fioJlyrll'Ircfl, ecfilr M],I [oACtII{raeM cpeAr{rcm yrJroByro

rrrlplll{y norol{a AJItr BCrIbrrrIeH paanuuuofi AJII4TeJIbnoctu. Ottaearocb' sTo

trJr.fi BCTTIIIIIeR AJII{TeJIrIIOCrsIo 6o.nr,ure 1.60 u,utt cpeAl{f.f, IIgJIyIu[pI{Ha (13

Soyrunu) paBrra 54, a AJIfl BCTI6IITIeI( A,rl{re;rbllocrb MeHee 760 rwutt (17 cny-
vaeu) -'6b". m B eror\{ CJryqae paarutrr.{ir B yrJIoBtIx 1116pI{Hax He Ha6JIIoAa-

errr. I]orr*rafl cpeAI,IfIrI yIJIoBatl mI,IpnHa rIoroItOB, AaBIIIIIx eSSenr 1^I(OCll{-
qec1rrx JIyqax, paBHa nprnaprro 120" C otulr6mofi [pu6,1[3l'Irensno 20-30".
0ror peayalTaT He IIpoTIIBopeqIlT [1], rAe BLIBoAilTcfl. sanIloqeHue' .ITO

yrJrorlarr IrrhpI{Ha rIOroltoB Mo}IteT AOxOA!{Tb 4O 180".- 
O1ennn IIOKaB6IBaIOI , qTO IIpIIMepHO Taltyrc E(e I[lIpuHy I{MSIOT I{ ItOp-

trycgy,nflpgbre rror,onr{, BbrBbIIraIor{I4e r{arHIlTI.ILle 6ypu c BHOSaIII{hIM HaqaJro}L

trf s aroll clyrrae r{e Ha6JrroAaercfl pa3Jlrrqufl B yrJIoBblx III{pI{Hax rrorol{oB'

BI,IBBaHHbIx BcTIrIIITKaMI[ 6a;rna 3 v, 2i,
onpe4e,rner Jrr{ AJrrrreJrr,HocTb BCTTbIIIIT(I4 aI\{ilJIr{TyI(y IIOHI{ffieIII{,I IIFITeE-

Cr{BHOCTII1 ItOCMIIqeoxux nyuefi? ,[,nl perueul{fi sTOl'O BOr1pOCa HeO6XOAUMO paC-

cMorperr, He roJIbKo BCII6IIIIRI{, oTo}HAecrllJIeHHbIe c ar}cpextom tDop6yma,

Ho r{ Bce ocTaJIbHLIe MoIIIHbIe BcIIIIIIT}1II. B ra6n. 2 sLlu[callbr AJII{TeJI6H6STII

u 6ar1r,I BCex BClbIIueH 6a1rrta 2*' tl sbtlue, Sape1.l{cTpl{pOBaHHl'jIX BO BpeME

Mff t6l. Bcntruilrra pa36urbl lra rpyrubr rroAoJIroraM. B narxAorl ffie lpyrle
O11r{ paguo,IIo}fieHbt B gopflAl(e BOBpaCTaI'IIlfi AJIIITSJI6HOCTII. flo4vepnuytn

a;;;r; J0 
"nyru.u) 

ecuurmxu, oro)nAecrBJreHHbIe c MarI'IIrrHr,IMrr 6ypflMl4' cor-
poBolKAaIoq,Irl{r{cfl aS{exton'r^ tDop6yua'

IlIt pacgrIorpeHI,Ifl ra61. 2 ruorxno cAeJIaTb BbIBoA' cro AefiCrBI{TeJIbIIo,
sce 6oree qrure.nrntte BcrrbrruKr{ BrrsblBaror assent {Dop6yma, MeHee AIU-
TeJrr,Irrrre I1e BLIB5TBaIoT aTo1o a${eHra. OtCrynnen14e OT eToIO [paBI4JIa CBfl-

3aIlO CO CJreAyIoqI',IMI{ o6crolrtenr'cTBaN{Ir'
l. B 4enatn cJrytlns^ AoBorrbHo ArrrrreJIF,rIbIe BoTIETIITKI{ (6onrme 750 nuu)

11e AaroT e{Sexra. B rueC'rn I{3 3TI{x ClryqaeB B TeqeHUe IIeCKoJIE'KI4X 11OCJIS-

trvrcflIr{x nneii uer MarI{I'lrHbIx 6ypr c BIresa[I'IbIIlI HarIaJIOi\'1' Boe urgcrl BctIBI-

il;;;^,;;, 6a,.xZl. B oc.ra"nsur,rx rpcx cnyrlaax MarIil,IrHr,Ic 6yptl nporrc,xo-

Aar nocJre cr.rrrr,Hbrx o{$e*ron cDop6yma (26,oa6pa 1957 r., 25 uapra 1958 r.
v 22 orcn6pn 1958 r.).

2. Tlgeer;n lL C.11yqaeB, I(OIAa IIe CalIbIe AJII4T9JIbII6IS BCULI111ltpt B 1pyfltre

(cru. ra6,T . 2) nttartuaror a$$enr, B ro BpeMfl ItaH B [aHHoft rpynue Iri\{ercrcfl

6orae AJrr4TeJrr,Hble Bcfrblrrrnr{, Ire AaBIUI{e a{fenta B KOCNII{'Ie0KI',IX flyqax.

B meC:fn I{3 ATI{X CJIyqaeB IIeI{SBeCTIIa [O,III{afl AIII4TeJIb}IOCTb BCIIbIIUITI{' [pI{-
qeM B frfrrr{ r,rB or* 6urno, BgrrbrrrreR He I.II[]fle, qerl y 6onee 4nur9,llb]ItlX' He

[aBrIII{X aotpenta. tr4e ocralbrlblx }He IITITI1 cJlyqaoB' ItorAa IIo'IIHatI /UII4TeIIb-

IIOCT5 BC11I)1IIII{I1 IlSBeCTHa, B TpeX CJIyqng* 6ann SCnl,ra1ftI4 11e H14E(S, SeM y 60-

Jree AJII{TeJIblrl,Ix, }Ie Aa BIrrl{x asf ertta'
f axnn, o6paeor,l, Karr 11paBrrJrbl 6orue AIIIrrerrblrble xpoMoc0spHbre Bcrlbrlrr11u

Aaror 6or'tIrIxr,rti a6qreHt Q)op6yIIra. tr4a paccnorpe]IIIblx BbIItr9 I{cKrIIoqeIIItIfl Iils

oTOrOIlpaBI,IJIai\loll{IlocAeJIaTE,CJIeAyloul{eIIpeArIoJIO}HeI'II{fl'
1, Eo.nee MotqHbrc BcrrLr[rnE AaroT 6OJILmrft as]ertt B HOCN{IiTIeCKIIX Jlyqax'

Tanoi, BbtrloA y11{e 6r,lr cAeJra}r n [3] q"un BC[bIII]el( pa3]IOIo 6ir,tla na O3HO-

BaEI,lIr paCCi\lOTpell14tI IIepOfiTIIOCTIIIIOTIBJIeIIHtI Otp$Onta 11oHi{}Kei{I{fl IIIHTeII-

cI4BI-rocrlt It Itoonnqecxui nyuax.,I[eilcronrenb]Io' oI{aBblBaerc.s' rITo xoTfi

cpeArr,.fr AJrnTeJrLHocrb BCnr,IIIIen pasJInqlIOli MOltrttoctlt, AeBIIIt{x aIsetr
B Kggy1rqect{l4x Jryqax, rpa6rr4arecrill oAI4IIaltoBa (166 ttulr, \ttfl' 6enna 3},
163 uurt I{ra 6aJrJta 3 n LZI ttutL lt\iltt 6a4-'r1 2})'-cpeqHre altlrrI{ryArrl pacryr

c 6arro^, rlcrL,IIIKI4: 3t0;;t 6;.ii z+, 3,5 A'nn 6anna 3 u 5'0 4rn 6:rrna 3f '

2, Bropoc upeAIIo'[o,{teHIIe c,Bfl3aHo c TaIt HasbIBaer{ol.i 
"y"'p1o-,]1l1:g-

nopnycltyJtrlpllblx no:rorioB. Pe'rl I{Aer o roM' I{ait BJrlrfler rIpeAlllyqiru
HOpliycHyJrflplrr,rrr fioTor( rra IIocJIeAyIolrlllli, ecJII'I IIOBTOpIIafi I\{:lfIIt{TIIaE

fi1'p1-llpor4cxoIlrIT Ao IIO.IIIOTO BOCCTaIIOBJIeIM[ I{HTeIICIIBIIOCTII KOCM[tIecKoIo

;r#il;;;; r"i,6o&,r" @ op6yura, BbrsBanrroro rpe^brAyulr4M troro*or\r. Srouy

oo.rpocy nocnaulen c.ne4yroquft naparpar['
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$ 3. SESenrn (Dop6yrua s 6rr,rano crrelryroqrrx oAHa Ba Apyrofi
lrarrrr.rrr{r,rx 6ypax

fIo gaHHr,rlt B nepl{oA Mlf 6r,rnu uai;r4clrr,r ceub rrocJreAoBareJrbrrocreir Srrna-
Ho cJrelymulr.rx oArra aa lpyloi,i Narrrr.lTrrrrrx 61,pr. flarr,r tr{arrlr,rrrrr,rx dypr, u
xapal{TepLIcrl4I{I4 01'o}Ii/{cc'mJrcrlrlbrx c lrr{riri xpouocrlepu[rx ]lcrrbrrrreH rrpr{Be-
Aerlbl n la6n. 3. BlI4no, tITo B [ocJreAoBarcJl],Irocrlr BoIuJILT I,r or1.leqcl1rlie

Ta6.rr,r{a 3

lroc.ne4onarenbuocrrr 6.rrrario cJreltyrorrlrrx orrra Ba npyr.or'l uarnu'umrx 6ypr,

tor"n I

llOCJre,[( rBJ - 
|

re.ur,uocrrr 
I

JIara
Marrilrruoii 6ypI,I

Ai\flI,lnI-
1'yl1ir

rreiilporr-
HOl.O

IIOH II 1'O p I

.[ata
B CTI I,I IIT H I'I

Ftoo p 11rlrrat'r,r
BCIII,IUIITfl

I orrr.ro*u"
| (n.mur)

I 
u ourLr

29.VIII 1957 r.
31.\/III {957 r.
2.1X 1957 r.
3.I X 1957 r'.
1r.IX 19117 r.

21.IX 1957 r.
22.1X 1957 r.
23.IX 1957 r.
26.XI 1957 r'.

l.XII 1957 r.
25.lll 1958 r.
2.IV 1958 r.
8.VII 1958 r..

lll.VII 1958 r.
17.VII 1958 r.
21 .VII 19118 r.
17.VIII 1958 r.
22,VlII 1958 r.
24.Vlll 1958 r.
27.Ylll 1958 r.
22.X 1958 r.
24.X 1958 r.
27.X 1958 r.

,t31 rr33
s25 L20
N25 

'I/02s34 W36
N23 W30

N23 DOB

N23 Ii02
Nr} w06
st4, 837
N4t D63

s14 D78
s16 lt/20
N25 14/08

S2lt M7
N12 030
N2?, 1lt3
s14 tv50
N16 Utg
Nt8 W10
N20 Wbtt

st7 w35
s04 w22
505 WitT

>2e3 (3)

3e (2)

>118 (3)

>57 (2.1-)

164 (3)

>56 (31)

125 (3)

r00 (3)

t72 (3)

>315 (3 t-)
2eB (3-l-)
277 (2+)
236 (31,)
260 \2 l-)
38 (2-t-)

>85(2 l- )
238 (3 l-)
46 (2-t )

16e (3)

7e (3)

82 (2-l)
12e (2)-)
20e(21)

9,0
<t,0

2,6

-l ,b
<1 ,0

7,4
4r3

-l rb
6,3
0

719
0

<1 ,0
-0, 8

4,3

4r7
2,9
4rl
0
0

4125
4125
4124
4125
4121t

4t5t
4t5l
lt|"o2

4263
4282

4tt I \)

114 I l)

463lt
4642
461t8

4651

4D6t-)

/+708

1t708

4708

1r819

4826
4826

28
29
3L

2

J

18

19

2t
,t

9Q

30

7

tt
15

19

16

20
22
26

19

2t
2lt

Bbrrno rpr{ AJrrrreJrbr{rre BCrrr,rrrrntrr (315 aturt - 6a.rrn 3l-, 209 iluL _ 6alr{t
21- n 2'17 .MuLr - 6alr 2i-), r{e AaBrnlre e$$cxra ts xoclrrtqecxr.rx ryqax. Eors-
rur4r{cTBo oTo?r{AecTBJre}rr{r)ii r}3frTo r{3 [5]. oc:ralr,nue orG]r(AecTBJr(]Hr,la C/{eJraHLI
Ha ocEoBalrur4 cJreAyroulllx npr4Huu[oB.

1. Malnt'rtnafl 6ypfl BarraB/{brBaer orHocr,rreJrrrHo tscrrrJrrrgrr or oAr{r{x Ao qe-
Trnpex cyror(.

2. Eo.[ee Mon{Hatr BcrIr,ImI{a Aaer 6orbtrnli,i er!c[eHr B xoc](,rrecrrux flytrax,
3. BcIr,rruxr4, r{axoArrulr4ecri 6Jrrr}rie fi Itparo alacxa Coruqu, c lleflr,111eii Bc-

poarHocrlro Aaror odldtel{r Ha 3e[1re.
tr4cxoga rIB Ta6Jr. 3, ur,r rolrctrlrrraJru cpeAlrrom [poAoJr]nr{r,eJrbrrocrr, rr

cpeArlrorc ar{nJlr.rryAy e{$ertra oop6yura AJrfl ARyx rpynn Bclbrmer(, Br,rsBaB-
mr{x nrarlr{rnr,re 6yplr: a) nporrcrrer[1r4x B Toi.i rrre ai(iuBHofi o6.nacrr.r, qro r4.

npeAbrA)ruafl, AaErrrafl rlrarr]r4rnyrc 6ypro, u 6) rpolrcrucArxr4x B ApyIOfi aHrr{B-
Hofi o6nacrr.r.
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Ta6ruqa 4

'I'uII nocre;loBareJILHocrIr To"r.

Tun I
Tuu II
Bce ncuuurxu, [aBfirtre a0-

{ent

136

139

139

,1

r,4
2,5

Peaynr,ralr,t [oACrIeTO]l tIpI{BeAeIIbI Il Ta6JI. 4. Sgew TI'I[ I - tsclbIIIIItl4

rpyilflbr a), ruu II - rpyurrr,r 6) , AN - cpeAIIflt]_AJIfl lpylrlbl aNITIJII{ryAa

sr[{eHra (Dop6yma Ha Hel,irpollltor{ - 
xIoHrlrope, 'l',r"tr. -- cpeAIIrItI /{Jlirrerrb-

t{ocTr, cooTReTcTByrcqllx BorrbIIIIeI(. Itatl ntr4i,io I13 aToli Ta6,TUII[,I, B TeX CJIy-

qaflx, nor.Aa rrouroprra fl 6ypfl npollcxoAl,IT or BcrlI,IIrIttI,I B llrtoit o6,lac:rpr.
qeu BCTTLIuI(fl, Bl,lBIliIRIIIafl flpeAbll{yrqyio TIaIIIIITIIyT 6yplo, aMnJIIlryAa IIolIlI-
)fieIItIfI I,rI{TeIICIIITI{OCTII I(OCx,lr.,ItICCltI{X JJy.Iei,I SaIIeTIIO yl\Ie}IbIIIaIeTCf'

O4lrano, BBLIAy I\{aJloro quOJIa CJIyqacB i,I IIeyBepeIIHocTlI B IIcItoTOpLIx
oTolr{AecrBaer.rrrflx, DT0T Ilr,rBoA Iry}r{Aaerca B IIpoBCplte Ira 6o,1bl[.3il{ NIaTepLraJIe.

Ecrg nutnog 11ollTr]epAt{Tcfl, ro ou 6yqer IrNICrs 6o,nuuoe BHeqeIIpIe AlItI rIoHI{-

I\raHr{fr xapar{Tepa BbrxoAa r{ol]flycfiy,[tr1]rrr,Ix rIoToItoB Bo BpeNLfI BCIIbIIIIeI{

rr crpynrypr,I l\'lextrlrraHerl.Ioi:i cpc/{bl B6n}tet'I Connqa.

Bunogsr

1. Anrn;nnryAa aS(beHra 4)op6yrra IraBll0ur I{e roJIE,I{o or N{oIqHoCrI{ (r. e.

Epr(ocrr{ }r nJrorqa/.tr [31), no r{ or AJrlrreJIbHocrII xpoMoc{epuoli Bcnblmtrt{.^ 2. Arrlu.ur.rryAa I{ ArII4reJILHocrL E(rr}lel{ra r}opSynra cla6o saBl{ctlr (r'Inr
BOo6qe He BaBrlC.ET) Or ItoOpAIIHaT BCIItntrrttl{ Ha COJIHIIe, T. e. OT MeCTa IIpO-

xolr{Aerrr{fl 3 err.nu u e p e3 ItoptIycltyJrtI prlr,Ii:I TIOTOIt.

3. B clyuae NIarI;rHLIx-6ypr,,'c;re4ymrll{x o/III{a 3a Apyroft, acpf :nr @op-
6yuta aanrerHo yMel-IrrnaeTcfl ((rroAaBJIaerctlD), ecJIIl ucflhIItrtta, BbI3BaBItraf

noCJrCJ(yrou{yIo 6ypIo, IIpOI,IBOIILIIa n r,rrIor,1 aHrLIBFIoi.i o6,nacru, tIeM BctIbIIIIIta,

BhrsBai-fltafl upeALIAylI{yro, lloc.rre4r.ruli rltno4 erqe IIy}I{AacTc.E B noArBep-
E(ACHIII{.

Asrop 6,raio4apenI-I. B. Eenrox I{ E. B. Ilyuony 3a IloMorqb B o6pa6orne.

.{ena6pr, 1961 r.'
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Ar(AI[EM14tI IIAYK CCCl]

I{SBECTI'1 fl OECEPRAT,OPI4Id

Id3M E PEEI I4E IIACTOTbI C JIF] [O BAI{BI fl I4 MIIY,IIbCOB
B III tXFOItOlU AI4 II A]\,i tr4 rI EC Ito M [I4 A{1A3O I{E

A. I). ETtyrtc

AlIa;rttarpyctcn croco6 pacuir.rpcrrrrl /lrrrrarruqecr{oro /lrJauasor{a LI3r{epl,ITeJrrr qacro-
'rrr. Pas6ttparjTorr rlonpoc coefiaulrn jlor.aprtr[l,rrr.rc(,](oi.i xapartrcpucrll{I{ Nlero/(or\r uyco.ruoii
arinponcrrr\rnquu. f.[arorcn ilpltrqilflrraJrLrrlrc cxctrrr] n r'roro,rl rix pacrrc'ra.

i\,IEASUttENlENT OF Tilu Pur_sE FIIEQUENCY IN A WIDII DYNANIic RANGI1.
by ,l . V. Dt'rtt,s.-'l'lrt. rrr,,l lrod of wi,llning [1i,, tlvnumic rango of llrc frorluoncy tnatsltrcr
is analyzt'd. Tlrt' prob.lcrn oI tlosign oI a lo"llur.iLlrmic clraraclt'risl ic. lry tlrt' approxinruLion
melhoit is cliscussod. Principles icliemes aucl rnclhods lor. Lheir compuLalion are givcn.

Hco6xo4u,r,rocrb r.rBN{epeHr{E rracrorr,r cJreI{oBarrr4fl (cfiopocrI,1 calera) r'I[I-
IIyJILCOB IIOsIII{I{aeT Ilp!1 lllI0rllx IICCJI0AOBaIiIIflx 1} Ca[lbIx paBJ]I{qHl,Ix o5,{a-
crflx Hayfilt 11 Texlrl{r{r,r: B trAepllorli tfnar.rrte, paArroxuMr{u, Dllqtr{c,IltrrreJrl]Irofi
TexHr4ttc t{ T. A,

B 6o"rrruturcrBe clyalaeB IIJra DToili rleJrr,r npr6rel{flercfl TflI{ Ir&3tlBael\{af
cxeMa l4ar{epurerrtl cltolrocrrl c-iera (I4CC) c noaupyroqei{ eMfiocrlio (r[nr. 1).

(Dnr. 1. flpurrqr.rnr,rarr,rrafl cxelra r.rB-

r{ep rrrerrrr 
"no"r*",,.;j.1,,; 4o ar.rp yrol1eii

Ona o6nagaer AocraroarHo BLrconoii Torruocrrrro rrprr [pocrore tr rraAe]Hr{ocrrr
ItoHcTp)rI(qI4I,I.

O4narto ilpr,r npoBeAerrrr[ rleJroro pflAa Dr(crlepn]\{errroB rrpuxoAr{rcrr rrpo-
I{3BO/{rrTr, r,IJr\reper[,]'l B yc.IIoBI,IflX 6O;rSIIIOrO l{I,Irrar{llqe0rtOrO llr,ranaSorla rIa-
oToTLr cJIeAOBaHLIfl npr,rXoltfr[{r,rx I,rxrly"IIbooB, r(or/Ia 06r,r.rnr,te cxex,lbr IrICC cra-
I{OBflTCI rrrUpI{r0/1}rr)IML1. AJIrr pa6OTLI B TaItrlX yCJIOBI{flX HeO6XOAI,Irrl,I UIIbIe
ycrpoiicrna.

OAnr.rri r{B cnooo6oB pacurlpcIIlIfl Ar{aflaaor{a pa6orr,l ycrpoi{crB rB.rlrrercfl
nprrilaHIre rrx xaparrlepr4cTrme onpeAeJrerrrrofi rierurreirrrocrn.

B o6qeu crvqae Heo6xoAul{o, arro6r,I c yBeiri{aleuuettI qacroriJ cneAoBalrr{n
trMlyJIbcoB IrporrcxoAl{Jro yNrelrbrtrellr,re oTIIocI4TeJlr,}roro [pupaqeHrr.E BbIxoA-

}I P bI 1\[ CH O I,T A C TP O@ }1 314qE CHOtrI
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.soro Haflpfllr{e}rr{.8. Ero yc;rorue Mo?fier 6r;rrs aauncaHo B tsrrAe Bbrpa}Henrr.fl

dUror* : l(N)dN,

I'Ae dUo^* - rrpr4parqeHlre BbrxoAr{oro Halp.s?fierrrrfl ycrpoficrBa, I ( /) -.
MoHorolrHo y6uuaroulaa Syuxqran qacrorbr.

Br,r6op {yuxqzfi Mo}r{}ro rporlaBecrrl, ocHoBr,rBa.ficr, Ha paaJlr{qur,rx troflor-
HI{TeJIbHbIx ycJIoBl4flx, B .racruoc:rl{, SaAaBIxt4cb ycJIoBI4er\{ I]ocToEHcTBa oT-
Hoclrl'eJlbHofi omn6Hn B onpeAeJreH]lr{ qacrorhr npr{ fiocrorrHHofi a6co.nrcruoit
oruu6rte I4I BMep eHr{rr BbrxoAH or o H anpfl }r(euratr, roJryqrtM

d(Jo *: fi aw.

Bmxogr.rar xapanreprrcrrrna r4aMeplrreJrfl qacrorbr 6y4er zlrerb BrrrA

Ur.,* : aln N I c, (1)

Tannnr o6paeonr, pacmr{peHr{e Ar,rHar{[qecnoro Arralaeoua TICC Mo]r{Ho npo-
IIBBo[I{Trr [pr{AaHr{eM ero xapar(repr{crr4xe lorapu{nrnqecxoro nra4a. 3ra aa-
Br4cr4r\,rocrr, B IIoJryJrorapnr[uuvecnou uacurra6e r.rao6paxreua ua dtur. 2, ttpnnax
2. Itoa$tfraqraenr a xapaHrepr4Byer HarrJroH norapn$uonqr,r, a rocrorH-
HOe CJlaraeMoe c olpeAeJlfleT ee rroJlo)r{eHl{e r{ IroBBoJrfreT rrpnr{3BoAr4Tb rra-
paJrJreJrbrrr,rfi nepeuoc BAoJIb ocr4 opAr.rHar. Cne4onar€Jrr,Ho, nu6upan a h c,
MolItHo rlocrpol{Tb xapanTep[crr4]ty c rro6r,ru neo6xogralrrrM AuHaMuqecHI{M
ArranaSoHorl{.

Be.rrraqraubr a fi c onpeqeJrflTcrr r.ra r.paHr4qHrrx ycronrfi. flycrr AJr.rr Haqara
1I Hoflrla xapaHTepuc.Trlltlr Mr,r l4]vreertr, cooTBeTcTBenHo:

N*rr, Urru 14 .Iy'ru*", f/nru*".

Tor4a, pemarr czcreMy

aafi4ent BHaalel.rllu aa c:

lU""u: a In /y'n,,,,, -l- r

tU*"n":oln/y'r^n"*,'

tI -fi-_ -MIIIi .-MAHC.
" flrr*" t

In-IY,,,

Un r*, l, flru*" - Urr*" L N*ro

ln-
1V,,,,

rr Eo..n cnorffTshrx:r+ffiEr"n.

(2\

,{,.r4 co,rgarlriu JIoI'aplrrjrur,r"recrrort xaparirepr,rournn l,ICC Moir{rro rrpr4ue-
HI'Irb o6blqlrrle cxej\,lLl r{eJrnrreiinoi'o irpeo6paBollarlr{fl Harlpl}Henrrx It-j.l],
OAuaxo y4o6rrei,I RocrroJrbBoBarbotr HeJrr,rrrerliirrtlrn csof,rornalrr,.I xapafiTepr.rcrlr-
ItI{ }rsrrepitToJIrr cI{opocTr{ crreTa c /\o31,Ipyrcqcr"{ exrrtocl'rJro. i3r'rxo71uoe Hatrpl-
xtellrre cxei\rbr, nao6panieirrioli na rlrul. t, orpeAeJrflercrr Br,rpalner{r4eM

(3)

(4)

I{a groro Bl,Ipa}HcIIL{rr cJreAyer, sro BbIxo/Iuoe rrarrpfl}rteHrle BaBI,ICI4T or aMrrJIIr-
Ty/tbl unrlyJlbcoB .i?,,*,.,, uacrorr,I I,rx cJreAoBallrlr{ - Iy' n or rrocroflHIroI,i ne.nn-
qI4I{LI Bpel,reHr{ t : Rpnrp Cpr, fIpr.r cra6r,urr,r3rrpoBarrHoli a-uln;rllryAe lIM-
tryJIbcoB rr I'IeI4rirvrcHno.ri uocrolnrroii Bpenrerru BbrxoAr{oe }rarpnrneHlre



HBJrflercn rpynnquefi u&crorr;r u lrpr.r Heor.paur{qerrnoM tsoBpacraIIIr, .rocr"lfii&i
CTIJeIIIITCrI H IIpeAeJIy, paBHOn{y alInJII,llyAe LIIIIIyJJrCOB. Auunnry4a r,Ir\{IryJrL-
CoB SaAaeT rlacll]Ta6 Harptlll{eIII{t{, ocTaBJIrrrI B To ?r{e Bpei\{[ ]relr3MeH]rbllr xa-
paltrep $ynrtqlru. Ec,nn nt,txo/1Hoe lrarrpair{eu}ie TICC cunuarb Hc c r,ruTer..
pnpyroqefi el,rr{ocrrr, a c qacrlr oonporr{BJrer.rr{rr paapflIlnorYr qeull, To BaAarb
llacrura6 NI0II{HO I{ Irc l{eHtrfl arrlJrl{TyArrl ]rxinyJlhcoB, nyrcN{ nr,r6opa coot-
BercrRvroqelo noat[c[rr4lcrrra uepc/Iaqrr [eJrr{reJrrr. ilanuu o6paaou, $opuy-ily (4) irro?nno [eperncarb B Br,rAe

rNtlvBHx-IfrrVt,

rAe T : iim Uu"* - [peAeJr, K noropot\ry crpeMt{rcrr r]l;rxoAHoe Hanpfl}r{e-
N ->co

Hr4e rrprr BoBpacraurrr{ /tr.
HaH ru11uo r.ra $rzr. 2, ata {yuxqlra (npuuan 7) unreer rprr xapamrepubrx

yqacrna: ob - lilnar.r,rii n nnueriuouy, De - uepexoAHofr L et - o6ilacrb,
Eacblrr\eHr1fl.

/0-2 c #uuil 4/

{tlar, 2. Xapanrepr.rcrrrfiil cXCMLr,
np onopqr.lonaJlIrrafl 3aEr,r crlruocT6

/0 N,l[(c fiz

lrao6parxerrrroir rra t[ur. 1 (7), nptuo-
(2), lorapu{rur4qecr{afl aanuclrnoctu (,3)

(4a)

N

(5)

TLCC
MeI{fl-

(5a)

O6rlqHo cxer\{br tr{CC paccur{r&Hbr na pa6ory r: rurneiir.rofi uacrlr xapaltre-
prrcrul{Id. llpu coa4aHlrn ;rorapu$Mlr.recrtort xapanrepr,rcrrrltrr I{crloJIbBylorcrr.
BCe Tprl yqacrKa.

Paccuotptmr ()Ar.roBper{errrryro pa6ory rrecnoJrbnr,rx tr4CC, I,IN{eIoqrlx uepe-
u.r6 xapatrrepl{crrrltr,r npu paBJrlrqHbIx qacrorax rr coeA}lHerrrrbrx 'ranunt o6pa-
aou, uto6r,r BbrroAr-rbre r.ranptrx{eHLrfi Itx cr(Jlal(brB&Jrtrrcb ran, rrro

Flann.rne [peAeJra B BoapacraHl{}r Bbrxol(rror.o rrauprr}rrerlurr orAeJrbHb]x
troalroJrtrer go6nttcn loro, q16fi61 cyrrx{aprroe Ilbrxo/\Hoe Hanpatrte}irre
Jrocb c .racrorofi rro Baxorry, 6.nuaxolry n .irorapr.rrlrnrr{qecxorry:

uo *: iuu
i:1

i,rfr

n_-
\-r tilv

- .4 1* r,iV r i'
N:l

ffirr:atnl/fctd,Uur* -

rAe Uorr* - SHaqeHI{e cyN{r\{apHoro BrilxoArroro }rarrpflxte}rr{fl npn aracrore
creAoDaHu.q rrMrryJlbcoB, 0 - orur,r6na afrfipoxcunraqnn.

OJL'



f\.nn c'r.oft atrlrponcr{traqnlr neo6xoAr,rr{o coorBercrBylorrIIrx,I o6paeou ni,r6parr,
BeJrr,rqrlrrrJ naparrerpoB xi lr l, u ItaxrTloli fiqei'Ine I4CC, lxollnrqeli n cxerly.
B cuyuae cyNIlIrIpoBalrl{fl IToJII{bIx ItblxoAIILIX IIanprIH{eHI'tii a'leeI( n( r - ^(z:

: 
^( n: E,,nrr, O4nano /UIrr yN{eII},ureIIIrfl ourll6ttit allllpol{cr,rxrarlr{r4

ugo6xo[ltr,ro, ur.o6t,t Ita]Itltoe rIB arlrx tralpux(eHuI'I uor;ro Bo3pacrarb IIo cBoe-
r.o, or,TrlrrHoro or /IIlylr{x, n}leAeJra. I{art rouopnJrocri BLIIrre, aroro x{omIIo i{o-
crr.rrrryl'b rn6o no4auerYr ira aqeiinv i{CC I,Iurry,rLcoB coorBercrByrouleri al{rrJrn-
.ry4u, .rru6o rrplrMellellllerr AeJrltreJra B pa3pfl;1uoli qeuu rrpI,I rrpoI,IBBoJrbHo

Au/rt
C

0 /0 2t/ ,, J0
/7H0 Kt

,,MUH ,I

-lj-'uu
tllrrr. 3. Sanrrctruoctr, Ire?l(Ay orlrocII-
rc.rrr,rioii ourr6rtoi;i ort po4e;rcrIIIrI tlacrorr,r

I1 IIJTOI',IIOC',l'r,IO aIIIIpOItc]lltaqlllr

nt16pannorr 3Iraqellr.rl{ ax'IrrJILIryALI. B'ropoi,r cnoco6 6onee y4o6ur,rii n B AaJr},-
rteriurelr nptr rJcex pacqerax 6y4cnr cqr,rrarb a[,IuJrrlTyJIy In{ily.rlbcoB oAI,IHalto-
noii, a ltoar[$lrllnenr nepe/{aall,I AeJI}IreJIu - paBI{},IlI. O'rcurl11uo, qro paBeu-
crro (5a) upn rrorreunonr .rr.rcne 14CC n Ba/(arrrrou BI{aqeI{I,II4 0[1116III,I 0 nltnon-
HrreTcrr To,rrbrto B ol]peAe,le]rtroN{ l(,rrrr r{a?r{AOro cJlyt16151 LIliTepBaJIe USnIeHeHI{tI
aracrorr,r. I{ofilr.recreo rtprrxieHflerrr,rx B cxcrre BrIeeI{ ottpe/{cJIrrer rotlHocrr,
annpoHcr{x{aqr.Ir{, a N{alicut,IaJrbHoe I{ [rlIIItIxlaJrLLIOe SHaqeHXe BXOI(AIqIX B III4X
IIapar{erpoB ti - l'paHIlI{bI a[[poltcl,I[Illpyel\Iol'O yunOrrro.

Ha $rnr. 3 u:ro6pameHa aaBlrclrlrocrb Melr{Ay orllocl'IreJrbnofi omu6nofi

orrpeAeJreHr.rfl aracrorr,r # " 
rir,i\icrrelrr{eM rr*crorbl B [eqn6euax Ha oAItE

atrtrpoItclinrIpyrcqrafi eJrerlelrr (r"uorrrocrt anrrpoHcIIMaql{I'r):

Nr,rr,.
20 lg -^r- 'Yrrrr, , /AIU1

t;-1-:/\-rv/,
rl{e ,? -- qr{cJro r{crroJlbsoB&}rnLrX l{cc.

Paao6lel'I L{IITopBilJl Ilanpti}rterll,IrI or UMrrrr Ilo f/rranc FIa paBHEIe yqacrltrl'
tIIIOJIo ltoropl,Ix IIa eA}IFII'Iqy N'leHbIIIe rII{CJIa I4CuOJIbS}enlblx AaIeeH }4CC.
Itoop4uuarbr I'paHlII{ yqacrnoB ofipeAeJlrlrcrr I{B coornourellnii:

fI* : U*r, J- l= ([J n un"-U*ru);
utt -c

a1\1;-g 
'

qt

(6)

(7)

Z

/

334



rJIe /, -- flop'Il]ItoBrrlir HoMep ]tpaIIIFIHoili Toalltlr, Iz - KoJrI'IqecrBo I,IclroJIb-
BoBar.rrrbrx tr4CC. Horpy,luo y6c4t{rlcfl, rrro tltrcJlo rp.tuuquLlx roqelt 6y4et
pallflO ltOJIutIeCrirJ nl)lIlIcII0IIIIr,rX HCC.

Jlyuunu ycdToBr{e[,I artrrportcr,rrraqrln 6r,rno 6lt pauelrcrBo B arl{x rotlltax
rorapr,rc[nrrqecrtoi,i rr aflrpor(crlrlr,rpyloqeii ce cyr{rlaptroii r[ynrtqnu Iypanrre-
r-ure (5a) upu E:01, a ranffie paBerrcrno Irx npol{BBoAHbIx. 0ro yc.xonlro Rblpa-
,)fiaercrr cre;lyrouleii crlcrer{oii ypannenui'i:

OTlnaxo pelrerrr{e rartoii cr.rcrel,rrJ rrpeaBr,rqar"rHo rpor{oiU{rto rr DraJrotrpr'iro/Iuo
/IJra Ilpartrr{rrecrtL{x pacaleroB. llapanterpr,r flr{eel( [Io2I{I{o olpeAeJIr,ITL c Locra-
ro.rrroii TorrHocrrrro rro c,IIeAyIonqtru npr,r6"r14]r{elrrrrrrr{ c[opnrylam (71aIorca 6ea
nr,Iuo;1a). ,[,.un ncex flrreelt rIBMepr,ITeJIeii crtopocrlr crlera, ItpoI[e uepnoil:

rr \a TilYkvn- z2 1arryt;.t

N u - *u- (1 -lru;ri ,.y ti'

ri: ((rt -rrpi(, * rC#fq;) ,

,r4e i - roprrAnoBr{ft uouep ssefixr I,ICC (, : lt :2,3, . . ., tL).

flapartrerpr,r uepooft s.rertn[ onpeAeJlflrorcfl rro (ropuyrau:

(B)

(Ba)

(e)

(10)

(l l)

(12)

Itr.: Tii

tt:
(u*r, - u;) NMaHc - (u"on" - u,) N*r,

1ra*"1uffi,r*-
r, : +ff,,, ': ((J*,,- [J'L),

rAe [I1 w [J'n - Br{aareur{a Bbrxol(Hor.o Hanprr}r{err{a npt ff:1/*r,, z I/ -: ly'*1n", onpel(eJrHerrLle [o/lcranonriofi u (5) ar,raueunft li r4 y,,, Br,rqucrerr-
Er,Ix ro (9) u (10) npu i :2,3, . . ., n.

Cyrqecrneuuoe Br{aqcHr.Ie npr,r ilocrpoeHr{r4 i4CC c .norapr,rc}lnrqecrtofi runa-
loii nlteer cnoco6 aJrertrpr4qecrtoro cyx{r\rr,tpoBarrrrrr orAeJIbr,r6rx flqeet{. B o6-
u{el{ cJryqae aa4a.reii cyl{trrrrpyrorqnx ycrpoficrB flBJrrrerc.E rroJryqesue BeJTII-
UUHI,I

oorr* :K )or,
i*t

r.Ae 1( - uacmra6nr,rii xoarfr[rrrlr.rer{r.
FIau6o;ree paclpocl'parreH[rbrNrr{ cuocoSaun EJrer{rpr,rareor{oro cyMMrrpoBa-

r{rrfl rIBJrtIIorctI cxcr{bI rroc.rre/toBare.nruoro (r[rlr. 4, a) u rrapaJIJreJILHoro
($rlr. 1r, D) nn.rrrouenr,rrr a. A. c. r4crorrrurrton.,II,.rrn artrx cxelr npe/{eJlr,HbrNrr{ pe-
[{r{r{aN{r.r 

'IBJLSIOTCfl 
pe}I(ll[I XOJIOCTOfO XOJIa - r,r[eaJ[r,rsrrpOBaHrroe CJIO]HeI{I4e

trarrpfl)r{eHuii, pellurnr Itopornoro Baxrbrr{aHrlrr - nII,oaJIr.lBnpouaunrtii c,ryvaft
cyNrl,rupoBalrl4r rol(oB. B etr,rx cJryrraax llacrura6sr,rii rtoar[rpnquc-nt K par]eH
,eAr[Hr{r{e. Bo Bcex ocr&JrlI-IhIX cryr{arrx 1( iueurue eArrur{r.l,br. B cnyuae trocJre-



,qoBaTeJrbEoro BltilrcqeHfr.fl. o. l\. o,

U""r* - |U** r+$3
' ,Aon,

flpr uapanJreJrbroM Bnrroqeuur,r e. A. c.

lror* 't' '*1'T!l/*' ('.,i+)
r[A ri - BHyrpeHIIIIe coIIpoTIlIBJIeIJI'tfl. I{CroqHIII(oB
JreHne Harpyanrr; U** - HarrpflE(eHrre Ha BhrxoAe
Earpyane (pexun xoJrocroro xona); /nu - tutt

o. q. c., 'Ru
c,xer\rbr IrpI,I

ROpOTT(Oro

(13}

(r4\'

- c,oIIporr.rD,
orttlroqetrnoii

3 a I\- h] I{ A [ fi.1r

Our'. +. Parl..utt.tttlte cnoco6li rHlroueur,rn 3.(C
o - nocIeAoBaTCJrbIILrt-I, {, - flapaIJtcflbHlrr"I

Herpy4uo rruAerb, rrro r{BN{eHer{r,re BeJlr,rarrrHbr corrporrrBJreHrrfl IrarpyBHr{ no-
paarror{y BJrr4rrer ua noa$$uu,uenr nepe/taqu /lilrl nepBoro I{ BToporo cuoco6a
BrtrroseHufl a. A, c. floaronry B 3aRr.1cr{rr{ocrr{ oT Dr,rxo/(}rbrx I1apaNerpoB aJre-

r\lerrroB cxervrbr, cJre^yroql{x Ba cyAIrII,rpyrcrl\l,t}'I ycrpol:tc'rlo}I, rocJIeAHee co6tr-
paercfl .nu6o uo cxer{c rocJle/loBareJlbHoro cJIo}I{eHI,Ir a, II. o., nn6o napaJl-
JIeJILilOTO. Tart, Uanplrrrep, upll pa6ore co c'flpeJIoaIIu,tl,r npr,r6opoM, IlNIeloqllnl
Hr,rBnoe Blryrperrrree conporrlBJIoH14e, IIeJIecoo6pasrio rp!lrteHlrb cxcrly ilil-
paJrJreJrbr.rolo Bl{Jrroqer.rufl e, I.t. c, (QItr. 5) n nallepnrl) cylul\raplrttli rori. Bt,r-
x ollrloe rrafrp.fl ?neHI,Ie arofi cxe[I],I p aBH o :

nn!r,Is4
i:f iunsrx: - . ^ 

.

,t r \lnnrl

i:r'i

(15)

B qe,nour pfl/(e cJryqaeB Boar.rrrxaer Heo6xo4l{Nrocrr} lrNrerb .noraplr(rltlt.re-
cnr.rii llarrepr,rreJrr, qacrorll co cpaRlii.rreJIbHo 6o,nrurnu BIraqeHI4ervI Ilbrxo/[]Ioro
Iralpfl?r(errua, I{oropoe Aocrrrr-aer (a riuor'4a r{ B rrecl{oJIr'Ho paa upenumaet)



,

lt t

1,,
I

lil---lt'-
Cn.i

'l I

Cnrl

uor,t

rllrrr. 5, Llprrnrpurtall:IIlll cxollA tr{CC, co5parllroro IIo cxtrrlo
cyMxrr.rpoDatlllrr roltolJ

,rrlarreur{e I.IopnaJrr,rBI,IposauHoii ax,rrlJrrrryArr rrArrry.IlbcoB. Oco6errrro rlacro ilpI{-
xo/.lr{rc.rr craJrnlularrrcs c rarrori [o1 pe6rrocrbro rrp]r coa/{aHt1I{ yct'pot1ctr, pa-
6oraroulux Ha rroJryrrpoBoAlrr4l{oBbrx npr,r6opax, Xapatt'reprtoe AJIfl Srux
ycrpoiicrn HuBrtoe rrr,lraroqee Harrprr]r{errr{e co3Aaer orlpeAeJIeIIrILIe'rpyAIrocrI{
u rIoJIyqerll,rr{ L}t,IxoArrbrx Harrpfl}r{errr,rii 6o.ut lue o/{rrot'o-Allyx /.(ecETItot}, a t{I{ot'-
J{a rr eArrrrrrq BoJrbra. Ilprnreueuue ycrrJrrrreJrcrt uoctolnHolo 'r'oI{a, oo6pau-
rrr{x rra uoJryrrl]oBoAr{r,rKoBr,rx np116opax, ttpaiiuo }Ie}I{eJIareJlbHo, TaI{ I(aI(
orrrr uccblra uecra6tr,rrnu. I{anplrmoHr{e x{c rla I}IrIxoAe ycltJrltreJ]rt rrocroflIr-
troro rorta oIpeAeJIflcr "rtolapr,rc[l,t r,ran,teptrclroii qacrorr,I) rr Aa]I{e HeBIIitTIIIT'I)JIL-
uar necra6r,r.rlbr{ocrb aroro Hatrpfl}(euu,q orrcHb cIIJIbIIo I'ICItaBr'IT peByJIIrTart'I
,lBlIeperrr{n, IIoa'rouy B Tex c"rry{arrx, r{ot/ta Ilalptt}IteIr}Ie IIa BLtxoAe 14CC

r.loJrlrtlro 6r,rrr parnLr[{ I,IJrr{ [peBbI[rarb BrrarlCrrrre arIrrJII,ITy/lr,r I{rItIyJIE,cou.
noo6xo4trl,ro IIpl{[{errrITI] cxe[Iy rIocJIe/(oBarcJlLIIol.o coc/ll{IreII[fl c. /(. t1,

(t[ur. 6), /Urrr norol]oii nlrxoluoc rrallll]r{eune onpe/IeJItIercrl Dblpa}KoIIIIeM

lultt I t ocJI 0/'1ou aTeJI [, [IoI o R I{JIIoTI cIILI tI

nrl r.
Z)'-1

it i:l
u B6tX - 

-;-- 

|

,-$tt- 
ta:'4

t'(r+^4t5; '

n E,,'R""* Ertn-\i
Iti:-71"16or*'-n-

\1 .r.
?,-r "'

1.
i?n*r : ,lieux ;L.

!
-, 

^l t,
&:1

(t 6)

tge Ei - HarrpfimeHrre Ha BbrxoAe orAeJrE,r{ori aqefiKl{ npl{ orcyrcrBl{u Ha-
lpyBKI{ (fi, : oc). 3na'{eullfl BeJIuq[H coflporl4BJlo:f,:..rfi' v I{oHAel{caropoB,
BXOAflrqrlX B CXeMy, MOlnr{O BbrrrrrcJJrrTb nO CJreAyrOXInrvI $Opuy.raU:

AJrfr rrapaJrJIeJrE,Horo BHJIrcqeHufl 3. A, c.

Rr: Rr. (Erys - Tl)
(17)

(rB)

(te)



C n,J

FA

@ur. 6. flpuuqunuarblrax cxeMa tr{CC, co6panuoro rro cxeMe cyMM]rpoBaEIrE
IIarrpElr(eHrrlI

,[,nn o6eux cxeu
Cr: klRi (201,

Cn*r : (10 : 100) Cr (211

Beilu.ruHa BbrxoAHoIo co[poTl{B.rteHufl cxeMLI "Ror* rrr6upaeICfl B BaBIIcu-
Irocrr{ or xapaHrepa conporr{DJlellllfl Harpysl{I4 B npeAeJlax (0,01 -:- 1) fr",
rrpr4areN{ r\{errbruee sHar{eHr{e /inu,* 6epercn npI4 Hecra6rlJrbHoft HarpyBHe.
Aun,nnry4a I4r,rrIyJIbcoB ttu6npaerca rlB pacqera:

AJI.fl CXeMbr UOCJIeAOBaTeJIbIIOTO BnJrrOqeEI{f 3. A" C.

tr
8,,*n) 1,5-{ry;

[Jrrr cxeMbr trapaJIJreJrrrIroro Br(JlroqeHl[fr

Bun, )> f/nnon".

(22)'

(23)

(24)

Snaqlrrenr,uoe BJII{flHI{e Ha BeJTurrI4Hy BblxoAHoro r'Iarrpfl}t(eul{fl oxaablBaror
ReHT[Jrrr.,[,o cux rrop pLr.ccNrarpr{]laJrcrl rIAeaJIbI-IrIii Ar{oA c rIpflNIrII\I u o6par'-
Hbil\t coIIpoTrrBJteHr4rrnIr{, paBHr,rlII4 CooTBeTCTBeHI'Io HyJIIo I{ 6ecHoHCtIIIOC'f!I.
Itoue.rHatr Beflr{ql,tHa all{x conporrlBJreul,trl, a raltxte npoxo,rl}Ian et\{rtocrb Mo-
r,yT BrraquTeJrbrjo ?l3xrerrprTb llaflpflEtelrl{e IIa BLIXOlte cxel\rbl. Blrpaxeurae lrX
Br,rxoAHoro Harrpnx(elll{fl orAeJIL}Ioft .s.refirilr C yqerol\t Bcex aTI{x $anropon
lINreeT Br4A

E,nr,.,fiporpftoopcsouN (, - r- tri-T;n,) (, -zk)rT _

Epurp * 1lo6p + Bpoupffoopcu"r, (, - ,- a'"^"'ll; 
'

r4e /?,rn I,I fro6p - rlpfiNloe r.r o6ptrruoe coilpoTI{BJTeHI'rfl /{I'roAoB, fpo"p -
conporlrBJreHr{e pasptl4uofi qenlr, csoo - Ao3l,{pyrcu{a.fl el\{Itocrb, c, - elu'
ITOCTb BEIITI,TJI'I,

Be.ulrqnua l?n, ycnonno oflpe[eJrflercrl nptr Halpfl?r{eHl{Il Ha AI4oAe' paBIroM

0,01 .E,,-n, 1lo6p - rlpu HarIpfl)I{eHI{I{, paBHor'I Zrn,n. O4naHo nplr Ilocrpoellurl
Cxe1rr,r tr4CC riuecro BlleAeHI,tfl croJlL yCJIolr(HrtIotqllx pacqer auauenuli /?nn

u fio6p qenecoo6paanee uo716uparr, ArroArJ co BrraqerrrrflN,rn arlrx cotrporl4BJre-



HI4fi, rroaBoJIflIor{IrlMr{ crlurarb Berrrr,rJru I4IIeaJllrrbn\{pr. B 6orr,ml{HcrBe cJIy-
qaeB Arfl aroro Aocrarorrlro BrIrroJrlIeHI{e coorlroruenrafi

frnp ( I0-2fipurp 7 fro6n ) t02fiprrp.

Bnlrssue npoxo4nofi eMxocrrr Ar4oAa rrporrBJrrrercr B cr{r{}r{eH[n BbrxoAnor.o,
Batrp.fl?fie-Hl{fl. }tOiUneucupora$ eTo BJI}laH}re Mo}r-(Ho, yBerr.rquts Bce T

cu
B 'r t r- pae.
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trllaroronreHnufi tr4CC ]ro]r{er r{MerE, HecHoJrbno ornnsHuft or pacqerro-
ro lracurra6 nanpaxreHrali.

OHonqarersHyro ycraHoBny Macrxra6a nrrxo4Horo Harrp.rrxenr{fl y4o6no.
trpoI{BIroALrrE, LraMe}reHr4el{ coilporrrBJreHrrfl Harpyar{rr. ,(na ororo rrprr pac-
qere cxel\{hl reo6xo4umo ilprrHr4t{arl Berr4qlrHy eroro collpoTrrBJlerrl4.rl Hr4rr(e

t0
/1, uun/celt

(Drr, 7. D ncreplrlrerrraJrr,HLre xapafirepr.rcrrrnu I{CC
Hpecar,r(u - IIpII rrorHocTt4 atrrpol{clr]uaqrrr, n : g, ftpyE(}rr,I _ IIptr

IJIOTIIOCTI{ aIIllpOfiOullaquI{ n : 4

$anrnuecnofi ta 5-7ao/0. BnnroqlrB Bare^{ rrapaJrJreJrbuo rrarpyane co[po-
TI{BJIeHr4e lr uo46llpaf coorBercrBer:rr{o ero Berl4rrtr{Hy, cJreAyer rorrHo ycra-
I{OBI{TE Hy}r{}Ibl e rp aHr{IILI Ar4aII a3 OrIa.

fIo4no4t I4ror cI{aBaIrIIoMy, Moir{Ho rrpeAJromr{rr, rroprrAort paoqera u3iue-
plrreJrfl rracrorDl cJIeAOBaI{LrfI I,r[rnyJrLCoB c .rrorapu$ul,r.recltofi [rxa"noii,
__ trllcxo4ntrilIr{ AaHIITIIII,I t{BJIrrIorcfl r4Hrep]raJr r.rBNrepflexrr,rx qacror 7[n.,,no,
Iy'*o*", rpaHrdubr rlBNreHer.rr{fl Br,rxoArroro Hanpfl}r{e}r}ri (J*u, t4 (Jnrorr", 

";;-qLlHa COIIpOrr,rBJreHr{fl HarpysHrl .I?, lr rpe6yenla.fl Toq[ocrb arrrrpor{orlMal(ur{.
Pac.rer fll]orran oAr,trc,rr B cJreAyrorqelr nopnAr{e,

t. rIo Sopuy.rrau (2) , (3) nr,ruuc.rrarcrcn napar{erphr a r.r c Jror.apu$yn.recHoft
xpnuoit.

2. B aasucr4r\rocrr{ o:r :rpe6onauzfi urr6r.rpaercrr cloco6 e.nenrpuqecnoro
cyMr\{rrpoBarrnfl.

3. IIo rpar[uHy, raaoSparxeunorry rra $rar. 3, orpeAerrrrercx :rpe6yeuaR
rlJrorllocrb arrrrpor{crrN{aUr.ru, a BareM Itoflr.rq ecrBo a.reeft tr4CC.

4. IIo $oprtynarrl (9) r,r (10) Bblrrucrflrorcfl ar.ratrer{r{ fi a u T Arrfl Bcex qeroqex,.
HpoMe nepooft.

0
6
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5. IIo $opruyne (5) orpegerrtorctU'rm U'n - BHarreHrr.E naupnxreuuft
g.nn uepnofi n rrocJreAHeii ro.rex alnponcrrMarl[u (Itr : /frurn v. N : Nrr*.)
upu pa6ore IICC 6ea uepnofi .flseiixr,r (i : 2, 3,..., n),

6. Teneps rlro?fir'ro orpel{errr.rrb rro SopMyIIam (11) v. (12) rapaMerpbr rlep-
sofi fl.reiiHll.

7. ,Ilaree, B BaBIrcI{}rocrI{ or upunnroii cxeMr;r cyMMr,rpoBau[.rr Ha ocHo-
Baur{r{ coorHolrenr,rfi (22) nnu (23) ru6upaercfi BeJrrdqr{}ra axrrrJlr{ryAbl I{MryJIb-
,coB Ha BbrxoAe tr4CC n uo $opuyne (77) u:nn (18), a rar(E{e (20) u (21) Blrqrcil.fi-
roTcfl BeJrr{rrr{Hbr AeTaJreii, nxo4nulrrx B cxe[{y.

II o np egr araeuoli MeroArrr(e p accqr.rran I,ICC c r oraplrSulrq ecxoft mxaJrofi
ro cJreAylou,nM rrcxoAHbrM /IaHHLTM: 1V*uE : l0 eq, 1[*r*" : 106 oe, U*rvu -:7,2 B, Uvauc:6 e, /?, : 100 Hoi,r,, E : t4 e, Bu.ra nrt6paHa cxelra cyM-
MrrpoBaHl4r Haflpfl]r{eHr{ft. flpn n: 3 AaHHbre geranefi cJle/{ytoqlrei R1 :
:14,6q0il,, C7: 5,3 .tnnS, R2 - fra : 14,6 non, Cz:0,056 unrf , Cs:
: 560 nfi, Ra - fts : ftc : 3,3 Ho,M. flpu n : 4 AaHHbre AeraJleft rloJlyql4-
JIIrcr cJleAymrque: /?r : 16,3 HoMl Cy: 6,9 .nrcfi, R2 - RB : !7,'7 ao.wt,,

Cz: 0,25 unfi, Cs: 0,012,nnfi, Ra:17,7 ttou,, Cn:51tlt nfi, Ra:2,6n0u,
Ra : 2,L no.w,, Rr:2,1 taon, Rs : 2,3 nou. Ha $nr. 7 lrso6paxrenu {aH-
Trlqecl{I4e xapaxrepr.rcrrrr{r.1 AByx tr4CC, uocrpoenHbrx rro arI{M AaHHIIM.

JIerHo BrrAerb, qro flpu n : 3 Tosuocr], ailfipoxcr{uaqr{r{ BaMer}ro Htt?fie,
,xle]vl nplr n:4.

20 4eHa6px 1961 r.

ilnreparypa
1. C. A. llrna6ypr. Heruneirnr,re qerr{ u lrx ([yunqnouaJlr,rrrile xaparrepl{crxr(rr.

focarreproua4ar, 1958.
2. P. N. Nikif oruk. ATechniqueforNon-LinearFuncLionGenera[ion.Electronic

Engng, N 325, 1955.
3. Sh i no d a. Phys. Soc. Japan, N t-6, 1951.
1r. Cook-Jorborough: Proc. Insln. EIecLr.Eng.,98, N62, 1952.
5. C. I,{. Ea5rrrenRo,- A. A. Iior4arroB, E. I,I. XaaaIroB. Ilpr.r6opr,I u

rexrrr{(a DftcreprlMerrra, i\! 3, {958.
.6.A. II.LlecrloKoB. flpu6oprr rrrexrrrr(aexcrleprlMeura, Ni5,69-73,4.957.
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Ii P I:] M C I{ O }I AC TP O G, I,I3I4.IE CHO}I OB CEPB AT OPLI}1
Tou XXVIII, 1962 r..

.14 I

o Ir E HoroPbIX cB ETocI{.IIbHI}lx [uTAII4otITpu rIE cK Irx
CI4CTEMAX

L M.Ilomoo

Pacclrorpcrrtt pa3rlqnbre llaplraIITLI cBeroclrJlrrrr,Ix Bopl{aJrblro-Jrl.IlrtsoB[rx cltcreu, 06-
'lIaAaloxlttx orttocllTcJrbIIbIM orrepcrrtcrr po L '.0,4 [pr.r arrarrr{TeJrr,rroru rroJrc Bpctrr.rfl. Peay.nr,-
TaTLI pacrreroll pas.tI,IqHI'Ix Bapl,laHrOIl CIICTeN{ IIpLIBeAerrLr I ra6;rrrqax; nce paccNroTperrrrLTe
cllcrcl\rLl trrrctor c(;eprt'recltyru ollrrKy. CrrcTelrlt npo4ltaarta,teilLl A,'L ltcfluJlt 30tsaliltfl B crlcl{-
TJrorpaoar-, AJIfl tt3yIIoilllF rtproopoB, rrfltyccrjlollilLr-\ crryrilJtT(oB 3ou,rrr rr c,ra6nx nporr{-
]rieIrIrEIx o6r,crtron. Paccuotpenr,r raItH{c rror{oropr,re cuortclrna a6eppaqnit noHLICrrrpr,rqecnrrx
orlTr{qecr{LIx clrcTerl r,t cnoiicrsa HoHlleIITpIrqeci{r,rx ryrcr{lrcHoB c lrprrNropaMrr IIp],rNrerrcrrrrfl
)tltx caot"tctg.

sox'Tl FASTCATADIOPTRIC SYSTEN'Is ,by G.lvl . Popou.- varianls o{ fas{, mirror -lcns systems, with a local ralio 1 :0./r, and a lirge fiold,-have becn sLudied.'Ihe results
of.computaLions of varianls of the sysl,ems aro tabutaLed. Alt the consiclerccl sysbems have
sphejical optics. Thc sysl,ems aro designcd for use in speclrographs and l,he study of rnel,eoLs,
artificial satcllil,es and fainl, extonded object,s. Sonic abclraLional characl,erisLics of conl
cenlric opt,ical systcms are stutlied and ilso Lhe chat'acl,erisLics of concenLric merrisoi.
Examplcs of appiical,ion of thcse characterisl,ics arc given.

B pa6ore[1] 5r,rna paccl,rorpeHa cpaBflrrreJrbr{o [pocrarr cBerocr.rJrr,Hafl orr-
TI{IIECKA,fl CI'ICTEIIA CO BHAvI,ITCTI;HIiTI fIOJIEM SPEII'Ifl (N 4AII,NEr,1IuEII AJI'I HPAT-
KocrI{ 6y71err IIasLIBarb ee (crrJrourror:r) crlcreMoii) . 3ra crrcre]ra, oAuarto, ]r1{eer
npI{ cBepxRLIcoHux cBeTocI,IJrax, 6lttattux H rlpcAeJrr,HbIM, BIraqlrTeJlbHylo ocTa-
'Toqrryro c$epnuecHyro a6eppaqr,rro, rrro orpaHr.rquRaer Bo3r[oE{Hocrr{ ee npr4[re-
HeHIrfl. V.IlrrbtsaR rIorpe6IIocrb acrpo(buBr.rr{r{ B crr{e 6onee cBerocr{Jrbrrbrx
(u urnpottoyroJtLHl,rx) olrrI,I.IecItI{x cr,rcreNrax, rreo6xoArlrrr,rx AJr.rr rtByqeHr.rrr
ryr{aHIIocrell, iueTeopoB I{ T. It., I\{br rrpcAnpr4}rfrJrr,r r{ccJreAoBar{r{e paBJrr{qrrbrx
Brr/IollsxIelleHr{ii (crlJroInHoI,iD cldcrer{r,r, o6JraAaroullrx 66rsuruur,r cBeTocr,rJroii
!l rIoJrerl SpeHI{fI, areM (crlfiomllafl) clrcren{a. Ptrcclrorpnu rrocJlelloBareJrbH()
rrccJreIoBalIIIbrc IIatill cLIcTeMLr; Orpar.rlrqr{r{ctr cflyqaelr, ItoIAa npeAN{eT paclo-
JIOHteH r 6eCXOIle.rUOCtr.I.

$ l. <Ct,lorxlrafl> cr,rcrerra c Merrr,roHolr

! ononltr,tll (cil.,t omuyro) ItoHItreIITpr,ralecHyro cI{crcl{y ItoHrIer-ITp r{rrecltr,6r
['I0III{CI{oN{' CoBLIecTI4]l IIeHTp HpI{BLISIILI eIo IIoBepxrrocTcfi c qeHTpOn{ ItprIBIIBrrr,I
<tcruorurrortD cr,rcreLrri (Sur'. t). To.rHa I pacno,uomeHa rra Sona,nr,uofi-iloBepx-rrocrH, Itoroparl rrpI,IBoArrTcrr B HerrocpeAcrnennr,rri Korrrar{T co cBerorrprreilt-
HI{I{onr (r,mlueprlrpyercfl). ![erne prar noBepx]rocrr, cr{oreMrJ . IIonpLr-
ra sepItaJrbI-IEIxI CJIoelI; alepTypHar 4lra$parrla pacloJrolfieua 3 rrJroCnOCTrr,
fipoxo/IlflIqcti 'repee IIOIITp HpI{BrIBrrT,I crrcrelrl,r C. Csortcrna [oryrreHHor,l cr,r.
CTel{LT tlHilJrol'IrtrHLI cBoI-IcTBa[.I o6tr.ruorl (rcrrnouuor,l) cI{cTex{rrl: BFIeoceRLlc
a6eppaqnrr - norra, acrrrruarr,rgr\,r, Ar{cropcr{fl - B Hei:r orcyrcrnyrcr; c$e-
pl{Irecr{yro a6eppaqr,rrc IIonpaBJ]fle[{ coorr]ercrllyroilIr{r,r nrr6opou paAr{ycoB



rroBepxHocreii clrcrerrrr; xporraruqecr{yro a6eppaquro B pfAe cJryqnsu [,Io]r{Ho
r'r crp aBrrTr,, B B eAfr (xp oMaTHrrecr{r{cD p aAr,rycbr.

A6eppaquu (crrrortrHor,i>l cr.rcrerrr;r c Nrerrr,rcnolr.
Br,reeTleu o6rqr,re Bbrpalr{eHr{fl 4ra a6eppaqr{r{ npor,rBBonrHort RoHrleurprr-

.recHoii clrcrelrbr tr3 /?? rroBepxnocrefi; 6y4eu r.{ctroJr},BoBam o6uleuplrHflTbr0
B OTeqecrBeHHor,i Jrr{Teparype o6oar.raqenua r.r IIpaBr,rJra sHaHoB [2, crp. 61.

(Dlr, 1, <Cn;ronlras> crrcrerra c trrenr,rcftotr

Bnrre4eu cHasaila Bbrpa?r{eHr[fl 4.ra c{epuuecxofr a6eppaquu rpor,raBoJrb-.
rroii r(oHqeHrpuqecHor:i clrcrerurr. B [4] urr Br,rBeJrr.{ cJreAyroqyrc dloplryly
AJrfl rrocJreAHero yrJra ru-' upollsnonruort HoHqeHTpr,rqecHor,i cLrcrerrbr:

a,*: arcsin"+ + 3 (ur..i,,ffi -arcsin #),
rAe st - paccroaHr{e or uepnoft rroBepxHocrrr cucrelrbr Ao npeAMera,
r - paAr{yc rroBepxHocrv, n - ror(aaarerrb upeJror\{JreHrlrr1' If :(rr-sr) sin a1 ,
r\e ur - yron ilyqa, [aAaroqero Ha rrepByro IroBepxHocTr, cr.rcTe[rbr, c orrTrl-
qecxofi ocbro cr{crentrr. Ecnu trpeA}rer pacrroflomeu u 6ecnor.reunocrlr, ro 1-1

npeAcraBr.ser co6or? paccroflHr4e nyqa or onr:lr.recnofi ocr{ cr{cre}ru. !,na
rlpoI{BBoJIbEofi nouqen:rprauecHofi cucreil{br crrpaBeAJrprBa ra}iEie r{ cJreAyro-
qaa {opuyra [3]:

n,r(r, - sr) sin u,r: nm-l-L (rj,, - sr,1 si, um: h, (2)

rAe s- - paccro.rrur{e r.rao6parxeulrn or m-fi noBepxHocri.r cr,rcreMbr.

Arg napancr{aJrbHbrx nyueft coortsercrBeHHo noilyqr.rNr

(1)

(6),

(u,' \\ m/I]ap (3)

(4)

flpo;lonr,uyro cSepr.r-recHyro a6eppaquro As uafigeu KaK paaHocrb

{(r',n - srr) - ["r.- (t-)rnrl] : As;

As JlrI t-1--_ ,r I (5)il,,,1 L lsin z',, (,,,,, )n*n l

3nar As, rrB reolrerpr,rarec(r{x coo6parxeHuli rlaxo4r.rlr B6rpax{eHl,re AJIn Iroile-
peunorl ci[eplruecnoii a6eppaqur,r 6g:

69 : (As f A) tg ai,,

342

nrH

r"r - sr ' u4 \nrOr,,t nirt ) '

: nmlr [r* - (s-)rrup] (u*)rur.

//z ,,//^ //z .."+'._Z Z

'7-r7,



IAe- A - cMelqeHl're rlJlocltocrlr ycraHoBnrr orHoclrreilbuo trJrocnocrrr laycca(ile$oxy",rpoona). l
<Dopuy,na An.rr yrrouofi 

-c{epuuecHofi a6eppaquu I B *brrl.rrrprrecHofr
'cr{creMe 6rrna nrroe4esa n [4]: 

-

I: arc sin [ --]dr--l - ur..i,, // -' 
L z* p,[3 (r,r - rr) J rrl sr

i:n-t

- ) f ar'..in "'/1 - arcsin rzrl/ 
1

u?, \ ttiatri ttrr, I '

rAe P - ;rr.rnefiuoe yBeJrr{qeHue cr{creMrr.
Pa4r'ryc KprrBrrBrrbr uors -R B rtoHqeHrpnqecHoft crdcretrre, oseB[AHo, pa,err

paccro.EHr{ro or rler.rrpa Hpr,rBr.raHbr cr.rcreMbi go SoHyca, r. e.

R : [r* - (s,,r),rro] : "lI"I, ,

nn-tay(ttm)rap

u.ilu c yqeroM ge{oxycllponHr.r

a:. ,r)r1,, _r,, (g)n t,,at (u ,,, triap

lIpo4o.unuyrc xpoMarnqecHyro a6epparllrro rorroE{eHrrfl Arr.tr [porrBsonruoii
ITOHI{EIITPI{YECXOTl CIICTE.M'I ,,O,,Y*,.M HAI{ PAsIIOCT' BI{AIIEHIIft N, A;;";;;A;;;:rrr,Ix BoJrH cuera X,, r,r Ir:

(7)

(e)
r4e,Asr, - npoAoJrbr{a}r xpor{arr{qecr{afl a6eppaqua.

rlpnlrennu rerlepb ,,oryqeHHhre BLrpa*eHr{fl r( pacc]\rarpraoaenrofr cr,rcrer\re.flonyuuu

r'I 
^_^ ^:_. H H Iru4 : atc srn [trlT - arc si, pq f arc sin ff 

_ arc,i,, pfu _
. tI tt u- arcsttr 

1rnr.rI f alcsir,1fu f 2arc.i,,ffi i ilL - ils:7i na__ _2r; (10)

(u'o)r,n:H(-1- I ' I 1 J , 1\ +','r' '- \1,,.,t - ir;l+ET - 1,a -1;; I+#+#-fl. (Ji)
Bo ua6ema,r{e rryra'r{r{ri co BHar{aMr4, paAr,rycbr rr [oHaBareJr.rr rpeJroMJre_rrlrfr B3fiTrJ IIo MOAyJrro:

As- -1"'ll 
rr t{ \ar:-lrl(.i,4-d,,,*),

$
0g: (As { L) tg u',;

r.l : arcsin [(an),r.01 - ai;

R:,,rr l-l-4.(zn)r"n I trr I

Asro: Rr,,-R),",

o4tt

(12)

(t 3)

(14)

(1 5)

Brrpaxrelrue AJr.s npoAoJrr,uofi xpouarnsec*or,l a6eppaqr.rrn He orJrr4saercflot (9), Ho B,aseHrrn fif c"rregy* uurr'r"rlrru ,o 4opinyri"'(tlJ.'pu"n., crrcrei\rr{trpoxBBoiturcfl cJre/tyrcquu o6pasol{: cqr{Tafl r{BtsecrHbr},rr.r /.lr L1, na-xo4^* ,n ri ycJro'l.rff, uro crfepr.rvec*afi a6eppaqrrn 
,rrJr1; ';;i!rl, I:
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rrcl{oropoii .totre If rl 6Jrnartor? r{ [orryAr,rarrerlry areprypnoit 71rra(rparur,r cr.r-
creMbr. Ilo4craor,rn Br{aarerrrle II ,u (12) rr rroJro}rrun As : 0, rroryqItM

sin zu : (tr.'o)nao,

Pcutttrt oro rpaIICI\eIIAerITrroc ypaBrrerrr{e orrrocrrreJrbrro rrocJrcArrer.r) pn/([v-
ca r,,; y71o6rrcc BCer.o, orAeJrr,rB r(oprrfl, perJrarb cro rro MeroAy Flr,rcrona. t]op-
lryira. tr1"ua upu6.nlunerurii F.Irmrosa u o6rqenr cJryrrae AJrfl ypaBrrerlr{fl
sirt tz- : (u-)nop r,rrleer Br.rA

"-{by [(u'*)n^p - sin u*1
(16)rrn =- (r*)o *t,

,-{, -|ffi|\-+*,,;
rr.pr4qeN'r rroBepxlrocrr, c Hox{eporf /?? sepnaJ]brrafl. r.Ionontun n arofi {opuyle
n,1 : l, m:4, [olyq1111 (ropmyny A.rrrr Blrrrr,rcJrer.r]rrr 14. Ilai,l4l r.n (nociarov-
rro rrrrrL, srrarraqr,rx qr,r$p), r]LrqtrcJr.aelr BeJllrqr,rHy ct[epr.r.recrtoir a6eppaquu

tDur'. 2. 13aprrarr:r <clrouuroiil clrcrcl'rrn c lrcrrrlcnoM (ru : 16)

Ha rrpor{e}nyrorrur,rx Borrax 0<lHl(ll1rl uo oguoit ua (ropir,ryn: (12)
(13) u;rn (14). Br,ruucJrfleNr rarrxre r{ Hpr,rBr4arry rroJrrr no dopruyne (15) ll xpo-
ruarurrecxyrc a6epparlnro rro (ropuy"rre (9). Moxrer or{aaarbcrr, rrro B roryarennoli
cr4crerlre BuaqcHurr cBeroctr.rrr,r? a6eppaqufi 14 r, A, He y/\oBJrerBoIlEror rpc6o-
BaHr,rflr,r, IIpeAl;rrBJltrcNlLrl\I It crrcTeNle; B 0Tol[ cJlyqae cJreAyeT IroBTopr,rl b pac-
rIeT, r.rslrerrr{B SIIaqeIrI4rr ItoIICTpyI{TI4Brrbrx SJreMelrToB cLIc1,e[,rbr.

Peay;rrrarrr pacaleroR paBJruqHLIx BapIraIIToB cl4crcrrr,r Aalrbr B r.a6lr. I
(N 1-6). B :ra6nnqe npllBeqer{bl ItoHcrpyItrr.lBrrr,re DJrelreurr,r cucreuLr
t'1, t'2, t'81 t'4t tl, : tt2 : l'Lt. AI{a}IeTp aueprypuoft 4uat[parur,r 1), pa/luyc
uerqBaJrcDoi,i rrpnnnanLr rorr .R, anauenlrfl rrpo/{oJrb}roi,1 c$epuuecHoi,i a6ep-
llaql,Ir{ As 4.[;r ]laBJIrrqr{IJx lr a-reul.rii ,I1; 4anrr Brrarrcrrrrfl rrpoTlorr,rroii xpo[{a-
'rr,rqecrtot)i a6cpperqr,nr rroJlo?r{eHrrtr As*, 71,ntr Jryrlgri C, F .n tseJrr,rrrtIra f,, o6par-
rlar orlrocl4TeJrblroMy orBopcrr{Io cncrel{r,r. flpr.r atolt xlloMarr,rBl{ noJroffierrl{fl
u cr,rc1'el,rax iS 1, 2, 3,7,8 urJrrlrcJrerr 71rra II : -- 42, /lJrrr cr4croN{ J\li 4, 5, 6 -;1:l,l tI: -84.Bce pasiueplr /\arrr,r n nlLIJlJrI,rrrerpax.

Pacclrorperu,Ic /Ialrr{rJx ra6n.1 ronaar,Iuaer, uro cBerocr,rJra cr,rcrexrrJ BoB-

]locJta tro cl]aRIIeHuro co <cu.rrournoiir> cnctelroili 6ee lrenncna, a Il c.[yt1;1g arr-
crenr N! 1r,, 5,6 yBeJrr,rqr,rJrorr rarrlrrc rr i{r,rarrcrp nxoArroto Bparrna 6o;ree .reu
r 2 paaa. Xpolralr,r.recrtaa a6eppalurfl cl,IcrerrrJ Bl{iirrlrtreJrrrHa, Ito ETo }Ie flB-
;ilflcTcfl [pellflTclrBl{efir A.]IA lrcllOJIL3OIlallllfl C]lCTeN{Lr B I{aaIeCTBe I{ai\rCpt,I AJItr
cnel{rllorpa{a, $ororpa(x.rpouarrlra R MoHoxpor{arr,rqecxor{ cBere r{ r. A. Pa-
l(i{yc I{py}fiIta ]{alrrrelrr,Ixelo paccelrBallr4.fi y Bcex pacct{oTpellHr,rx cl,rcTent Lte

23 Ltan. I{pLrMc(oit o6cepBaropur, r. XXVIIl J45



[peBocxoAr4T 0,015 ,M./tr,, qro coorBerorByer puapertrarcqeft clloco6Hocrtr Bbr-
coxorryBcrBr,rreJrbr{oft Sotorparfuuecxoii aMyJrbcr{r{. Vuousneu eqe o6 oguofi
uo4u{uxaqrrrr ((onJroruHofi) cucreMbr c MeHrrcnoM; cxeMa ee uo4o6ua cxeMe,
uao6pax(eHnofi ua Slu. 1, c rerlr JII{rrIb orJrrrqrreM, qro aepnar},Ha.E troBepxHocr'r,
IraxoAr4rcrr B Bo3Ayxe ({ur. 2) . Taxa.a cr4cre}ra coAepE{r{r rreH6me creHJIa,
qeM (cnfloruHaflD cr{crerua c ]\{eHI{cr(oM, B ocraJrbHoM }r{e ee csolicrsa uogo6urr
cBoficrnalr <cunoruuofi)) crrcreMr,r c MeHrrcnoM. Pac.rerHr,te {oplryrnr JIerfio
BbrBoflrrc.fl ua o6rqux Sopmyn (5) - (9), a ]reroAr{Ha pacqera coBeprneuuo
aHaJIOTI{IIHa MeTOAT{I(e pa0qera <cnnorunoir) clrcTel\{br c r{eHl4cRonr, troSToruy
orpaH[arr{Mcrr npr{BeAeHrIeM pesyJlbraroB pacqera AByx cl4cTerr n ta6.n. 1

lN 7, Bl.

$ 2. <Cu.rolrrrafl> crrcreMa c rrJrocnoBornytofi mrnaoir

Paccuorpzu cHaqaJra Henoroprle cBoficrBa cSepuuecnofi a6eppaqul{ ItoH-
qeHTpr4rrecHux cI4cTeM, I{oToprrre 6ylyr rroJIeSHbr u 4arr,nefimeu; oI-
paHr4rrr4Mcf Jru[b [syqeHrreM cBoficrs yrnonofi a6eppaquu, Br,rpax{eHl{e fiO-
ropofi (7) urrreet nau6onee upoctofi nlr4.

Sanraroenr Bblpalr(eHr{e AJIn rl B BrrAe:

.kr"i-*r : Arcsrn zn+f, - arc sin a^ - .t (arcsin #f- arc.r, #) , $7)
,i:1

rge k - r{rrBaprraur }tonlleHrpl4qecnofi cllcreMbr, onpeger.aeur,u? t}opmyroft
(2), R' : 0 (rr- sr) - paccroflHr{e or r{errrpa ItpI4BrrBLrr,I crrcrerlbr 4o nao6pa-
)fieHr4rr, R: (rt. - sr) - paccroaHr,re or ueHl'pa Hpr{BLTBHrI cl4cre}Ibr Ao npeA-
Irera. O.rennAlro, RLIpaE(eI'IIre (17) tre uailIeHtrIrc.rl, ecJlrr Bllaqevun lt, R, R' , ri
yMHolnr,rrrr r,ra HeI{oropoe rrocroflHrroe qucro C - xoa$$I{III4eIIT noyo6mn;
aro BHaqr,lr', qro AaHHyro cr4crer{y xro}r{Ho tsafr}rcarb reoNrerpl,ralecrtr.r uogo6nofr
efi cucreuoi,r c rtoa{$zrlrreuro}'r uogo6nn C. floltaxre}I, rlro yrJroBar{ crfepnue-
cxar a6eppaqrrrr B rrpflr{oM xolle Jlyqa paB}Ia yrnonori c(repllvecnofi a6ep-

parlr4n r o6paruou xoAe, r. n. ',r :'i, ,R" I - a6eppaql4fl B rlpflt\{oM xoAel

[ - a6eppaqlur n o6parHol\{ xoAe. flpr.r trr.rr.lc ileLrnu-Jlyala B o6patuou xore

IpUHLIMaeI{ rt:*-rml tz: 
- 

l'm-tt . ,) tlt : \lmll, hz: hm,-; . .;:1 - -- R';

i.: i; h' : - li; uogcranrrB D'r'rr Brraarellllfl B r, noJlyqron 
-r1 : r'1. I-Iufi4.r,

retrepb Bbrpamerrrre a6eppaulrli cJlo)r{Hofi cI,ICre}Ibt IE r{epeB a6eppaquu ee

noMrroHeHron. I[ycrr cJro]r{}ra.s HoHrlerlTpuarecIta}t trr,lcre}ra cocrorll' I{B llByx
ItoNrrotreIJT, rrpr4rrei\,r nJIocHocrr, nlo6panrcrrnfl faycca nepts(.ilo Hoi\llolierITa
flBilfreT0ft IIJIOCITOCTbIO npCAI,IeTOB IIO OTITOUIeITI{rc HO BTOpO[.Iy ItO]IIOHeIITY.
flycrr, ylJroRarr c(iepLr.recnaa a6eppaqufl rlepBoro Hol\rlorlerlra r,rnleer Brrlt:

rl - ar.c sin - 4- - arc sin -l - 
'{ 

( ar.c sin -+ - arc sirL -i-)" tlnlrllr n1l(1 
fl\ 

tliqrri tliri )

46eppaqua Broporo

kn": af0SIfl--'' n*_lrlf z

noMtroHerrra npeAcraBJreHa B B14Ae:

,. i:*
-arc sin -J!- - \' I arc sin k 

- ur,' ,i,, it \
nn1 tfrz .1 \ 'i+r''i nit't j

'L:l

Cnna4r,ruar Tt v \2, [orysrrM, yqrrTbrBaf , rrro fis : nr,

1r,z: Tr* Iz: arc sin ",- -arcti'-k -n*t-rll', *"-'*'- il1frl

. i:m

-!Iarcsi, 
k 

-arcrin 
e ).4- \ niv(i niri t



,[,onaxreu, nro aro BbrpaxeHrre ro]fiAecrBeu]ro c Bbrpax(eH[eM grn a6eppaqnz
croxuofi cl{crerrbr, r4Melor{I4rvr BI{A:

. k k '=!r h k \
Ir: arctrn_*,o--;'-arcsrrl-;- 

J (arcsrn ni+rrt- aicsrlt ,,1\ ) 
,

,fi,ocratoutlo iloxaBarb, uro R, : Il'zi uepnrtii rIileH paaro]r{eHurl Ir,, u I"
B pflA tro cretreu.slr /c 4orrxeu paBHrrbcrr HyJIIo, TaH RaR nprr flpr.rHr]Tbrx HaMIr
yCJIOBLIflx pflA AJIrI Tl AoJIII{eH HaqI4HarLCf uJIeIIOM, COAepE{aq}IM /r3. BH.I[-
ras rrepBhre qreubr pasJrox(eHlrfl B pflA Tr,, n I, (uponopqnoHalr,nne k) ,

IIoilyqr,rM

;*rd, - "^art', '

orltyArr R|: IiL.
tr4rax, r{br HarrrJltr{? arro 'tlx : Ir * 11, (lpu

noJroHeHrrJrx). PacupocrpallI4B DTor peByJlbrar
JI.YTIIIM 

i. p

rlr )l n,.
i:l

flpu orou [peArroJraraercrr, rrro rrJrocrrocm, r,rao6pantelutn laycca lrJ]e/16rlty-
I{0IO ItOnloHeIITa ,IBJITIOTCfl IIJIOCttocTITIo IpeAMeTOB IIO OTIIOIII0III'Irc It IOCJI0-

ilyrcqerry I{ol{nor.reHTy, O.renr.rAuo, qro aI}aJlc}rI4rIIILIr[ o6ptraolt rr\,ltltrtpyloTcir
n xoerprllrqr{eHrr,r yrJrollblx a6eppaqr,rii. Paocrlotputu crlorcxly nu4a, nao6pn-
E(eHIroro na (rtr.r. 3, rpr,r.relt rr : - t'nt t'Lr - na : rz. IJocrrolt3oItaBmuoJ
o6uieii r[opruy.rroii (7), uo.uy.rlrrr ]lrrrpa]r{erlr{c l(JIrr yr;ronoi,i a6eppalluir crrcreArLJ

r : arc sinlzr,n,(j-rT - # - ff + r$ + #)] -
- 2 (arc.i" ffi - aro 'i, ffii - arc 'i" ffi *

C 4pyroft cropoHbr, paccMorpl4u cllcreMy rr,I[a (MelrrroH - c$epuqecHoe Bep-
naJro)), u notopoft ilycrt ABalHl(r,I [poxoAflr qepea MeHr{cIt - Ao orpa}r{eul4r or'
BepxaJra u nocJre orpalienr{fl, flpr,rseM paAnyc uepnoft rloBepx]Iocrr{ }reulrcna
orr6epeu paBubu\r /'1, paAl4yc nropofi rloBepxuocrtr - paBIlbIM /'s, paAllX/c,
Bepr{aJra - 14. floxaaarenr, npeJIoMJIeHrl.E MeEIrcHa nycrb no-npe}r{HeMy
6y4er nr. Br,rparxeHrao AJrrr yruonofi cQepnuecxofi a6eppaqrau ran'ofi cr.IcreMr,I
iloilYrTlIM vs (7) B BIIA.

11 : arc s.inlzH (-l --1- - 1-l t -r L\l-zl tI, L \l /.;T !21ril -- p; -]- p,,, t + lj;l ))- z 
\arc 

sln 
l /i I -

- arc 
=ir,, f,,l- arc sin fi f arc tio ffi f arc sin ffi) .' (20)i

'i'i
Cpanur,rnaa (20) u (19) , aarturoaraexr, arro o6c ctrcreur,r DItBI,tRaJIertrnr,r n orltomci
rrrlr,r nrrocr,rrroii ltuI,t c( eprt.recrtor,i a6cppaqt'rrl, upltqeM 11 -- nrI7r. 3aur'rcair
BI,TNAX{E}II4E ]]JI'I DA]][VCA KDIIBI,I3HI,I IIOJIfl .R, [JI'I UE]TBOfi CT CTCNIi,I

nprrHrrrbrx rraMr,r pancc npe/1-

ua cnyuaii p l(ol,tuolrelrr, Iro.

(lel

(18)

Bbrpaxer{r4e AJra paAl{yca KprlBr,ISHLI rIOJrfl "R1 AJrtr uepnofi

u R, - AJrr Bropoft cncrenrrr, y6e4lrntcr, uro R, : *, cJreAoBareJrbno'

BerocllJlbr o6erax cr{creM OA}IHaKoBItr
I4raH, lrccrepyrr clrcreMy, r,rao6pantenHyro Ha {1rr..3, Mr,r B ro }Ite Bpe}ra

rrccJreAyeM Ir cI{cTeMy (MeHIrcH - c{epnuegnoe SepIatrIoD c ABofiHbIIt{ xoAoll

,ta 23t'
oal



ny.IEi,iI IIEpEs I{eIIIICR, Ail,I ilOJIIIOII TO}I{AEOTBeIIIIOCTI,I O6EITX CIICTCI\I yBc.[lIqI{II
paBMcpbr pa/.prycoB ucpuoii clrcrcrrrrr u /?1 paB; ylJlonarr cr[epn.rccHaa a6oppa-
q,r{rl oT Sroro rI0 rr3rrorrl,rTcfr, rtiln 6r,rJro rror(asarro Briurc; llaArryc r{prrBr,lsHrrr
rroJrrr ucpDoii cncrelru 6y;1er paeclr pa/:\uycy rrl]r,rBr,rBrrrrr rroJrrr l]ropori crrc're4mr;
rlbrcorbr rra.r(euirfl .ry.rcti lra ilclrl]yro rloBellxrrocrt n o6etrx cr{crcr\I&x rart}r{e 6)r[yr
paBr{br. Bl,rpautcrrur ltJra rrllo/loJrr,loii u rroucpe.rnoir cr!cptr.recrror,i a6cppa-
quu /.(JIa o6eux cr{crerr rart}r{e coBlaAaror ir rr}rcior Brrr{:

ue
, ^/ Hu6:.2[arcsln 

1,.1 |

Ls:H(-:--- ,1 \.

0g : (As f A) tg au,

. II U lI I l/ir
- alcstrl i;;il-arcsrrl 1"1 + arcsrnl,lfl,tarcstn k;'/.

Samoultrr rerrcpb rreroByro rroLrcpxlrocrr, uepnoir cr,rcrcr{bI frJIoclto-Boruyroii
nuuaoir, pa,rtr{yo noropoli coBrra/{aer c paAL{ycoif yAaneHrlort nosepxur;cru;

Our. 3. Cncteua, aKBuBa,fictr1'Irafl crrcreMe
Ttrfra ((Melrtton c 4rofier,rtr xo4ort;ryuefi n,r roc

Bepr{aJlo) (r', : - rz, rB : t'i)

sin zr u)
11 :.----

tL1 llt

{)111. {. <rCrt.ilomrta.gr) cr{creMa
c lrJrocl{oBonrytoli trnusort

rroJly{rlNt orroTeMy o fipci{trrrrMrr Brra.Iell}r,Inru c(lcpu'recnoii a6cppaqrrrr I,I KpI{-
BIIBITbT rroJIrt, Ho {oltycrroe pacc:rorrFrlte crloroMLI y]Ielrblrrlrrctr B nr pa3, cJre-

AOBaTeJIE IIO, OTr-rO0r{TCiIbHOe OTBepCTfie yBeJIIIaIIITCU II 721 pa3. fIOryUeUna.fl
CrIcTeMa o6na4aer oJlei!tryIotq,I,INIII rlp0tl\[]lqecTBalllr rrepe[ <cunorutrotlD CIl-

crelroft r{ (crrJrortrrroii> crrcrerroii c rrer.Mcltor{: 1) ottpanupoBa}II,re McIIbIIre, TaH

I(an rtac0era pacrloJrolltcHa B pacxojlt{qefilcrr llyq]te Jlyqel'i, 2) npr.r oAIrIIaKoBhIx

Son;rguru paCCTOTIffttux ItpI{B!I3IIa IIoJIfl B /zl pa:] I'IeIIbme. I-Ie{oc'rarXoM flB-
JIfleTCTI OTprrrIaTeJIbliarI Ar.rclopcrl'I, ]lHo0I,I]IarI fIJIOCItO-BOlnytOli JInIrSOiL

YriloBan BeJrr{.rr{Ha 11 otoit Arrcropcr,ur NIo}I{er 6lrrr nct'tto IIoryqeua ue tblrr. 4:
paCCMoTprrNI ABa IIaItJIo[IJbIx It ottTtlqecnoii oCrI JIyrla, o6paayrofi1ux yloJI 2,

C on"llqeCno.ft oCbIO; xoi{ o/Il{ol'o tra ny.reft pacCaII{TaexI uo t[Opuy.naNI filYCcO-
BOfi O[Tr,rn1,1, Xo/l Apyi'OrO I.Iai,i/IeM TpI,IToIIoNIeTI]lrqeCItuN{ pacqeroNI. I-Iocne
trpeJroMJrerrrrfl rrepcB rrepByro rroBellxlrocrs (uuoCnyro) .rrI'rtlar,r yroJr c oIrrI,l-
SeCHofi Ocbro AJIa [epBoro JIV.Ia 6yAer paBeII uln,r, gnsr Bropolo ryua sin zr,/rur.

Jlyun uoxglo Bi,I6parr, Taltrrl[ o6pa3oM, rITo6Lr oIrI{ rocJle llpeJrorlJreHl{a alepets

trepByro rroBepxlrocTb iIr,rrIBbr rrpoxoArrJrI,I arepes 4eHrp ItpI'IBI,IsIrbr clrcrel\{br;
rorAa yrJroBatr Al{croltcrtn E B6Ipa3l'Irca R BIII{0

'l, l 1Ds,u5\: i \- -0- f tzo-,.. ).
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3ra seiltrquHa MaJra Aalr{e^rrl]I,r Brragl4TeJrllronr uoJIe; Hailp[]r,rep, rptt t0: :l.0,ll : 1'58i' r7p\r u : 15o lt : 6'23"; xpor{arr,larr yBeJrr.rqeHr,{a, urrocr,rMrrl}-r
ItItHl]ofr, He [pe[tITCTByer ].lcroJIt,3oBaHnrc cllcre]{br B ltaqecrBc I(ameplJ /.IJIrI
cner{rporpa$a, 4rx rirororpar[upoBa]rr{fl B }ronoxporrarllqecnux Jryrrax u I., n.{Doplryra AJrrr xpoa{arrla }ra yBeJrr,rareurlfi rtrrecr Rr,r/(

ll 1\/ : srn , 
[r" 

_;,) 
,

r4e I - xpoMarrrsl\{ yBerl{qcHr.rfl n yrnonrifi trrepe, rurr ,1 tl\z - 3r.rarleHHrr rroHa-
SaTeJItI [peJIOI\{JIeIIIIfl JIII{3LI AJITI AByx paaJIIltIIIbIx ltJIIlI{ I]OJIIJ Cuera I, lr l,r,
AJIfi ItoTOpLIx npOI{SBOAUTC'I BbIrIuCJIelli4e xpol{aTI,I3}Ia yBeJII,Iqe]lrlrfl. 3Ha.re-
HI{e pa/Iuyca HpI4BrlBHr;I rroJrrr no-ilpe}Hr.rerry Haxo/lllrr{ uo $opMy.ue (B), npr-
Humarorqeft B narrei\r cryuae Bu^

t) 'lri(-Gr;-^

-Xponrarl.ranT 
rroJro)ficlt11fl laxoltr4t\r no tfrol.trryro (g),

Me'Lollr.rna pacrrera cr,rcreurrl na c(rcplruecxyro tr6epparll4ro coueprnerrro ra
lxe, qro r,r AJrft <cunouuofi) cl,tcrcl\{br c rreHIlcI{ot'r, Pt:ayrr,rarlr pacrrcroB pa3-
Jlllqrrbrx Bapr4aHToB cl,lcret\rr,r 11ptlBelten]r n ra6t. 2; o6oena.rerrrlrl Il ta6;a. 2

lpe?fiHue, tsa l4cltrloqenuelr D, o6oauauaroulero Ar,rarrerp Bxo/uror.o BpaqHa"
B ra6.nLrqe He nplrBeltellbr arlarreHl{fl t'o: @1 12: * 17 rt t.5: rr; 11o6an-
JIeHo B ra6rutqy sHaqelll{e I - {oIrycHoe paccrol}rr,re cr4crer{]n (l iraguol,r cny-
qae oHo Hc coRnaAaer co sHaqeur.reM r{pr,Itsr,r3ubr no.ua). ,I{arLurre ra6nraqr,r
yxarlbttsalor Ira lleJlecooSpaanoctu rpllr{enerrlrfl cl'enoil c 6o.nturtl,rr{ rol{a3a-
TeJrfiNt14 rpeJror\{Jrerrnrr, Tiirr Iian aro npr,rBol(r,rr }i ri0rroropoNy yBeJrllqeHruo
cBel ocl4Jrr,r crlcrer\lur._ Xpouarr,rarll rroJrolr{errrlrr Bhrrl14crJrerl yltt tunwii C, lr'
r,r AJra 11 : - 60. I{pyrHoK rrarlueHbrxefo paccexnarlr,rrr rre npeRocxoAr4T no
IIr4ar'rerpy 0,03 nat, Bce paauepbr, rrptrBeAellrrrne B ra6:r . 2, Aagbr 3 Mr.lJrJrlrMcr-
pax. C.rre4yer' 3&N{0TI4T}: tITo npII rlclnjlxr4x ornocilrcirbnl;rx orBcpcrl{flx,
He paccMorperrHr,rx n ra6r. 2, notyuaercfl erqc 6otec coBeprrcHnoe ircnpar-
JIeHlle c+epn.recnor,i a6eppar1r,ur. Hanpr.rmep, cr,rcreilra co cJre/(yrcqr{Mr4 noH-
crpyrirnBHr,lMrr aJrerrerrratrr,r r,tr4eer BoJrr.roByro a6eppaqur<t 3r{aqtrlTe,,lbHo MeHbrtre

Irplrreprrrr Panea, T. e. Irerrbrue + ,

86,635; (n, : 1,6126);
87,795; n =.. l;

- 87,795; it, : -* l;
- 86,635; (n .-. - 1,6126);

16 : - l7l,7ll;
f:100; A D ,,. 91,0,

rge A - orlrocl'ITeJIblroe orBepcrpre cr.rcreMbr; aro - ctrcreNra rrrrra ((MentrcH
c 4nofiur,lru xoAol\I lyuefi urroc crleputrecrioe BeprtaJroD; paHee lrbr tror{a3aJrrr,
rlro ,Ilrtl taxofi cLICTerIbt cyqecrBver cr4crer{a, BItBtlBaJrerrrHaa cii B orHome.-
uuu c$eplruecnofi a6eppaqI,ru, Tr{ra (crrJrolur.roli cncreMlJ c IrJJocr{o-Bofrrvroi-r
nr,tuaol:i u c orHocrlTeJlbHbtr\{ orBepcrl{elvr B ru paa 6olrurnu, t. e, A: 1 :0,68.
Saueu'ttrt raltlfie, qro .nro6orl cprcrer{e n ra6"n. 2 coornercrByer cBon cr{creMa
Tr4rra (Merrr4crt c 4noiiHr,rM xoAoL{ .nyuefi urroc c$epnqecHoe BepHaJro) o orHo-
cI{reJIbIrblM orBepcTl4er{ B /u paB nIeHLtrII{M; aTI,l cl{cTet,tbl MoryT npeAcTaBJrtr,n,
caMocro.rrre.ur,ur,r fi r.rHTepec.

t1: - tll,[t|; d, :
tz : - 197,746; .; -u2:ro:-285,541; ds:
t4:-797,746; dE:

:7:l,l;
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151 ,63

151,63

151,63

1,6,1.,26

1,61 ,26

172,80

L72,80

-303,26
-265,353
-235, 868

-250,850
-225,761t
-302,40
-241.,92

-90, 393

-91 ,587

-93,470
-92,212
-95 ,075

-89 ,366

-94,021t

rr : - 100;
-. t 55,556;tZ 

- - 
Lr

t's : - 241,1'41;
t'4: - 155,556;
rs : - 100;

! : 93,470;

rurrr cEcreMrr N 6:

7'r : - 100;
rz : - 775:'

t'g== - 263,89/t;
ra: - 175;
rr:-100
I : 89,366;

3rn cr,rcrerrrJ r{r{eror c(repr,r.recrtre a5epparlni{ rrporrlBorro.ltoi{irrhI( 3}iaItoR,
rIoptrAolt I]OirI,IqrrHr,t I,Ix oill,Ir{anoB; noaTouy cJlo]nililr{ cncTer\f& (nirrrpr,Iuep,
j\,ttrr ctrer{Tpolpacpa), cocrar]Jler{rrrlfl rra crr{x crrcrcr{ Tanrrrr o6paaou, rl'r06l,r
qeHrpbr r(p[{r}rr3}rbr o6er,rx cr{crcxr coBrra/\i1JIr.r, 6y7qer o5.iIa;1aTr 6oncc coBel]IIIeH-
rrbrlr !rc[paRJreFrrrex{ ct[eprauecnoii a5eppaqnrr, qe],r narrr,1afl r,Its c!1crcil{ B orI[eJIL-
rrocrrr. 3ro acllo r,ra roro rliartra, rITo yr,rloBatr aSeppaqna cJrolr{uoil cl{cre}l,r paB-

IIa cy[[N.ro Yr.[oul,Ix a6eppaqllii cc ItorIloHcI{T I,I lI3 c]loj:IcrBa q .: I. 111lrt aro,ir
ll ItatrecrBe itorrJrr{MaTopa qeJreco06pa3rl0 B3trTL I1eI]8yro cl,IcreNry Ito ttlll,IaII{Ire
oe a,renrrrtrer.'o xpor{ar}Ielra. .I{o cfix rrop xl,I paccrrilTprIBilJrI{ cI,ICTerrrI c IIeI,IC-
rrllarJrcurroii xpoMar[seciror:i a6eppaqucii; 4,tn r{crtpaBJIeIIrIfl ee I,IIIorAil y/(aerctl
ucrroJrr)aoBarr, o6rqellaBecrlrr:,re rrl]nerrr,r BBel(clrrlfl (xporiarr,IrlCCliI,Ix) paip{JrcoB,
.'ru6o ilprrr\r.crrfrrl: frJrocKorlapaJLlleJrrrrryro r.lracrlrIIIty c (xpoMarI'I(IccItI,IM)
pa,rltrycorr. B rta.recree rrprrr'repa axporfarrrByeir crlcrerry rllrla (rrcrrllclt c l(Roii-
rr,rM xo/(ox{ nvuer:t rr.r]roc BeprtaJIoD, DrtBrIBa,rlerrrrI)/Io cl,Icrerre Nb 4 tla rir5"rr. 2
(tbrr. 5) , R DroN{ c.[yr1ng y;qo5uee Rcelo lrcfloJll>i]oB&rb Ir.rIocI{orl.ipa,II.rIe.rILHVro
liJIacTtlHlty C (xpOMa'll'lqeCI{I'IM) pilAl'IyCOrU, IIOIICC:l]l'Il] ee l] II.[OCItOC'fU, ]IllO-
\ol{flrrIeii qelleB qer.rTp npr{Br,rar{r,r crrcr0rrrrr. l3r,r5pan /l,rlfl Ir.ItacrrIHttlr crcIt,[a -[D1

rr TItt6, lraii4eu cJIe;1yrcqee BHaqeI{Lle A.IIfl (xpor,Iarr{tlecItotoD pi}t{ll}ca: /"2 =,.
,: -210, !rc[l]aRJrrrroiqee xpor{a'r}ral,r rroJro)r(orrlfl (I,r yre.ru,rvenus) B cllcreMe,

-396 , 012

-378,075
-366 ,855

-396,651
-386, 379

-456 ,009

-420 , 016

1 ,5163 (H8)

1,5163

1,5163

I ,6126 (Tr{6)

4.,6126

t,728 $O7)
1,,728

112

112

rt2
Lt2
tl2
1.12

TT2

Paccrvrorplmr, Harrpl{Mep, ctrcreMbl N 3 u 6 tts ra6r. 2; o6paaveM sHBlI-
BaJIeHTHT;re r{A{ Cr.rcTeMbI Tr.rla (Merlr{c}t c /lBoirHr,ri\[ xoAoi\t [yrlei[ TIJIIOC BepxaJIOD

Arrfi clcreMbr N 3:

dr : 55,556; (It8, n : 1,5163);
dz:86,3854; n:l;
ds:-86,3854; n:-t;
d,t: - 55,556; (n:- 1,5163):

A:t:0,84; D:772;

4 : 75,0; (n : 1,728);
dr:39,994; n:l;
dz:-BB,B94; n:-l;
dE:-75,0; (n:-1,728);
A:1:0,8; D:112.
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Taii;nulta 2

As

H:-28 
I -60 I o',n.

-llt) V

*0,014

-0,0089
-0,03,
-0,017
-0,04,i
-l-0,02

-0, 03/r

-1 0,021

0,0

--0,026
--0,007

-0,032
l-,0,023

-0,022

-0, 
z'0

-0,38
-0, 36

-0 'tt2L*0, 388

-0, 966

no,

0,533

0,540

0,55

0, 51.

0, 53

0,t 6

0, 486

+0,025

-0,010
-0,046
-0,022
--0 ,069

-l-0 ,037

-0,051

ft: o.
rz: - 210'
,"A : OO.

,'a : - 100'
t's : - 155,556'
16 : - 245,97.
17 : - 155,556.
re : - 100;

I : 92,2;

tl, : 72 11P11,
dz - 3; (TItl6),
dt - 

t't7 
'

d., : 55,566 (TI{1ii),
ds :90,414.
clu : - 90,414.
dz : - 55,556;

A : 7 :0,82;

59, 61

60, z*g

61 ,64
57,18

58, 96

5l ,72

54,41

no : 1,6728;
no: 1,6726;
n: 1;

no : 1,6126;
n:l;
n,:-l;

f'l,p : - 116126;

D : 712.

0,0
0,0

0,0
0,0
0,0
0,0
(.) ,0

[purreM [oJIHoe rrcnpaBJreHl{e xpoMarl{Brfa floryqeuo AJITI Jryrlefi C n /. t(or1-
crpynTrlrlHr,re DJIeNreHl'LI aXpOMarr4sI{pOBaI{HOfi CIICTeMbI CJreAyloqI{e:

3ra cncrena i\{o}r(er 6r,rrr, c ycrrexoi\{ I{crroJrbBoBaHa 11Jrs $ororpac[npor]arulrJ
\reTeopoB r{ r,IcnyccTBeHHLIX CIIyHI,IKOB 3eUIU, TaIt Italt }IapAAy C nl,rOonoilr

()r'rr. 5. Axpolralttlouallrarr clroreua
TtrIIa (t{c1lrlclt c ,l\lloLIltr,lll xo/lorl JIyuoll

rlJlroc 3cp1taJ10)

c8eroc[roii orra o6,lra71aer I 6oJrbrlr4ilr rroJlel[ - rroJle orpar.rr{qerro JIu[rIr Ao]ry-
crr{lrr,rMr.r prlaMepal,rrr rtaccerrJ, DRpaHlrp.yroxleir cBer. Harrpnuep, I(olycrr{B
rroreplo Irrr Dnparrr{lloBarrrrc 25(% caeta, rroJl}alrrr\f rroJle or(oJro 35" 4nallerpolr"

Vnaxteu e[{e r.ra oArrlr rrpr.relr. rroaRoirrrrorqnfi aalrengrE] qacrb crelt,rla c]J-
crcnlLr 4p;.roft i'rapxoir creKJIa, rre [pr{6erarr H nepepacqery cl{crelIl,r. 0ror
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npIIeM ocHoBaH Ha cBor,lcTBax 3fiBr{BaJIeHTI{},IX I{eHI4CI{OB, T. e, MeHLICROB,
rrllercrqr4x oAr4rrar{oBbre BuarreHr{fl c+epuqecnoft a6eppaqr,rr{ rr paBHr,re Soxycnrre
paocrorHr.rrl; [prr sro]r rrx xpon{arr{arecnr.re a6eppaqur.r 6yAyr, noo6rqe roBoprr.
paaJrurrHbrMr.r. Buoe4eu coorHorrreur4fl, RoropbrM AoJrll{Hbr yAoBJIerBopflTb
ar(BI{BaJIeHTHrIe MeHIrcltr{. Paccuorpnlr I{Ba MeHI4cHa, pacrroJlo}r(eHr{hre B

cpeAe c troItasaTCreM trpeJIoMJreHu-A nt u 14MClorqr4e HoHcTpyltTr,lBlrbre aJreMer.r-

TbI f11 t2t flz ll T11 t2, nz cooTBercTBelrHo. flo4cranr{n BTII BHaqeHI,ra n rpop-
Myrly (17), noryquM BHaqeHr{f yr.nonofi c{eprauecnofi a6eppaqufr. l\Jtn repBolo
u BTOpOTO MeHI{CnOB B TaROM Br4Ae:

1L : arc sin -! - &rc sin -f - arc sin;f 1ntR, kiTt kzr!

' f arc si, fr - arc 
"i" fr f arc ,i" fr;

i

, ,1, - :arc sin -5 - arc sin $ - arc.in -I.- *n tRz lttrTz flzr 
L

* arc si, -1, - arc sin -1, f arc sin -j, ,nL'L nlr z flz'z

r4e ,R, - paccro.sur{e or r{errrpa r(pr4BrraHr,r cr{creMbr Ao rrpeAMera Alrrr trep-
Boro MeHucr{a; R1 - paccrorHr4e or qeHTpa Hp[B]rBHbt cucreMbr 4o raeo6pa-
)r(eHr{g AJra rrepBoro MeH?rcHa; R, a R; - coorBercrBeHrrbre BeJrr{rlr{Hbr AJrtr
BToporo MeHI4cHa. ,{,.nx roro sro6rr o6a uenrcra 6r,r.rru aI{BLrBaJreHTHr,rMrr,
ueo6xo4uuo, sro6hr Tt - T,z, SHax roxrgecrna oaHarrae?, qro paBeHcrBo
co6nro4aercfl rrprr rro6brx sHaqeHu.fix /r. Moxso AoHaaarb n o6rqeru, Br4Ae, qro
aTo ToE(AecTBO BbrtrOJrHfleTCfl TOrAa 14 TOJrbnO TOrAa, I(OtAa 3HaqeHlr,.fr. BXOAfT-

rqllx B Hero apltol{HycoB trorrapuo paBHbr. flonoxuu rax}r(e Rt : R'2,,fir - /lz
(ero ao.n.aerc.E cJreAcrBrreM roro $axra, uto $oxycubre paccroflHr(fl ar(Br4Ba-
JIeHrHbrx MeHrrcKoB panurr); Br,rqepxHyB coorBercrByrou{r[e qJreHbr r{B ro}fiI{e-
cTBa, noJlyqr4M

.hkkk
- arc SIn;2/1 - arc Sln ;;; - arc stn nrrz + al'c SlrI ;;;:
: 

- arc sin J, -F arc si, -1- - arc sin -1, f arc sio -j- .
ilzr ! nrt't frlrz llor ,

Ilplrpanunnarl ts paaJrurrHr,rx BoBtrrolnHhrx xou6r,rnaqr,rtrx Btraqellrlrr apxcllu)'-
coB nonaplro oAHo n ApyroMy, rroryrrr,llr paBeHCrBa, cBrrsbrBarou,ue sHaqeHr{rr
rtoHCTpyItTr,rRHr,rx aJIet\IeHToB 3I{BrrBaJIeIrTHbIX N{eHIrCItOB. 14UrepeCtrOfi OtiaSL,r-
Baercr{ Jrr,rrxb cJleAyrorqa.fl cr,rcrer\ra ypannerrnfr, cnrrabrBarorl,r,rx HoHCTpyr{Trrn-
HI{E SJIET{EIIT]rI:

n1r, : n'r,'r,

t'l'2f 1 : n'r1"r,

/L2l'2 : n'7" 
'

f2: 1'r.

I-Iaupunrep, rIoJroE{rIM /'r :. 155,556; t'r: 105,24; nr: 7i hz: 1,5163 (It8);
TOrAa Itor.rcTpyltll{BHbre aJIeMeHTbr aHBIIBaJIeHTI'roIO MeH}rCIta noflyqr.lM OAEo-
SHaqHO:

r'l : 759,575; nr : !; n'z: 7,4781 (JII{5).

flonyueunnrii lreulrcn aB crenJra JII{5 (ynuorenoro) rrorr{Ho, r{arprrMep, rrc-
troJrbaoBarb AJrrr rroBbrrrrenr{fl rrpospaqr.rocrr.{ cucre}rbr (J\& 3) n yilr,rpad)r.roileT0,

ooa

r"z: 705,24;



qJrr ororo cJre1yer rra Merr[cna cr,rcrerrbr (J\! 3) yAalurb ]IeIrucH c rlprrBeAeIIHLrftrll

Bbrlxe ItoucTpynrr{tsrrrrrMrl AJrer\reHTa,ur,r (na cTeI{JIa ItB) r,r 3ax{eHItTb trro oI{B}'t-

BaJrellTrrbl\r MellrrcnoNr lrg crer(Jra JIH5, OHonqaroJIL,rIo uoryrtnl\r cltcreluy c()

cJIeAyrorq,[{NIIr I(OHCrpyI{TI{.BI{l,IMI{ DJIexleHTaI[Ir :

dr: 5,24 (I\8, n : t,5163);
dt - 54,335, (JIlt5, n : l,479t);
da:82,366, tt - 7i
dr:-82,366, n:*l;
de : - 54,335, (JIHS, n : - 7,4781):
da : - 5,24, (ItB, z : - 1,5163;

A : 7 :0,84; D :712.

3ra cucterra DItBr{BaJretrTHa clrcre}re (N 3) u orHortreHr{rr crfepn.recxoira6eppaqtni
71ln ly.reii I) narplra 1I I{r{eer re }r(e Brraare}tr{fl $onycnoro pacoroflIrl{f tr or-
HocrrreJlLnoro orBepcrr4n. 3aue:u,rlr B BartJrrcrreHl4e, qro r(olrcrpyrtrnnrrble eJre-
MeETbr l\'rbr /(aeM c mecTblo SHaltar,Ir,r; aTo Ire 3l{aqr{T, rITo TartoBa }ne AorlH{rta
6r,rrr, lt rosnocrr, I,IBroroBJrel{ufl, Horopafl, Iloo6qc r.oBoprr, n!I}r{e; Ao[ycfirl
IIa pal(I4ycbr r{ ToJlrrlr4rrr,r Mo}r{Ho orler-ulrrr, nafiqa uo.rrubrfr 4uif$epenqr{aJr or ti
rtO fi.

20 4eHa6prr 1961 r.

Jlnrcparypa
1. f . M. fI o n o n. tr4sr;. Itpur,rcrroii ac.rpo(xr:. o6c.,27,309, 1962.
? l. f C r ro c a p c R. Nl^ero4r,r pac.rcia burr'rqccnux ctrcreM. Jl.-- I{., 1937.
,1. f. M. fl o u o r. )Itypria;r O. M. n., r. 3, 1961.
4. IVI. M. P y c r.r lr o B.--Olrnqecr(oe lpl6opocrpocrrue. JlI4TMO, s.27, crp.32.

rr : - 100;
t2: - 705,24,
ra - - 159,575,
t4: - 241,947,
16 : - 759,575,
ta : - 705,24,
ri : - 100,

I :93,47;



XPO HII ITA

13 _1961 1'. trpolleAcrllr rlepulle lla6JrroAerrrrfl na 2,G-lrerpoBoM pe(fJrcr{rope. lloily.rcrrt)
ilnoro 50 cIIIIrtr{oB RIIeraJraltrlrrrecxrrx ryxra}rrrocrerli, u ocrrorruonr uenf,uapulrx qepeB yBHo-
lIoJrocIILIe r.rlrrcp{repcIrllrollrlr,Ic {rI.nr,rpr,t. Pa6ora AoJrorr{erra lra XI creaAe 1\{cm,qyiap6Atro-
ro Acrpouour{qec(oto Coroaa.

II.xp€_Itrgp o6cepuaropnir qrrolr-r{opp, AII CCCP A. IJ. Ccrcprt,rii 6r,r.n r.ra6pau Aerrcra-
'I()M Ira XXII cr,eag Ito,lrltyrrrrcrrruecrtofi uaprrrrr Color:cHoto Coroaa.

_ A. B. Cercpu;rli [pI.I]III]taJr yrracrr,rc n pa6orc Boccoroarroro coacqarrrrfl ilayr1116rr,,ro-
,iorrrrrrrot n i\l ocrtsc.

B aurycte c. t'. B pa6orax XI c'r,eaga [,Iexr4yuapoqnoro Actporrouuqecnoro Coroaa
)''racrlroDarlll qr.erl-r(opp. AH CCCP A. li. Ccropulrii, narr4. r[na.-narerr. rrayn iI. L]. Cre-
rr.let]|{ot_ trau71. t[ns.-uareM. riayl( .[{. M. Ftour,rnon. C AorrJra/{aMrr Ha cr,eBAe Br,rcryrrr{Jrrr:
.\. E' Cclcptrr,ri.r - <t\'larnurlrre [oJrrr B artTnr]Hr,rx o6tracrsx Co,rrrqar> u Il. Il. Croruerrno -r,tr4ct.neAoratrrle rrarilr,rruLrx no.nci.i rr paArraJrbrr,rx crtopocrcii n r{-ro.rocrfepe r.r xpoMocq)epe)).
,\. D. (.t'ncprrr,ti,i 6r,rn ul6parr l.tpceu4oirou l(ulrrrccrrri 10 icorrr16'rlan'ailrrsrrotr'[,), li.'U.
llunonor - flpear'r4crrr.oli I{oMriccr,rr.r 25 (sues4ual r[ororierprrlr),

B tc.reutte 1961 r. corpyArrr,rxr{ Itpr,rr.rcHoii acrpor[narruecnor:i o6ccpnaroprlr AFI CCCP
lrpl'llrlrM,aJrl.I yqacrl,Ie B Ilayqllrnx norlt[cpeuqrrxx rr coBeqarrr.rfix: coRcr{artrre o6 r,rcno.lrbao-
llaslttl 60;rmurrx rcJrecxolorl AJIr IrJraliorrrrirx rrccJreAotsalrr,rii l.r coBeu{arrr{c [o q)oroiuerp],r.re-
cI(rIM crarrAapr,au tl..l{pAO AH CCCP, nori{cpcuqi,rn rro r{ocilrr,lqecxrur,;ryt1n1,1 o Dpclaue,
coBeu{allI,le no nolort TcxIrLIIie l Mocttne, ce}ilrrrap IIo tryJrr,cr.{pyrou{r{t{ rr aarMcrrno-4troiirrr,ru
slle8Aall u O4ecce, cotse[(aul,Ie rro rcot[r,rslr-recrurnr acprpentalrtb;rrne.ruoii anr:lrnuocrlr r I4p-
liyr('He, cotseil{alrlrc ilo rJccJreAonanrrro Jlyrrr,r, Nlapca r.r Beneplr n Mocntc, fl.neuyu Acrpo-
uoMl'lqecltoro Cotcra AII CCCP tt flynrtolc, a ratr?nc B pflAe AoBoJrr,rro rlroro{trcJrerrlr,rx
coretr.\arttti't tlo or/(eJrbIII)n{ rrayrrrrrrrtr rr flayrrflo-opl.illrrrBaq],Ioflrrr,]M tsonpocaM,

13 o6ccpnatoplllo Ir reriellllc roAa [pr,re3x{arri co'rpy4lrrrnr'r pfiAa o6icpnaroprrii, rrayrno-
lIccJreAoBareJrr.crtrlx lllrcrr,rryroB rr Apyi'rrx yvpeln4errr.rir g.nl o6ltena orrlrroNr, npoBr]Aornrrr
r'oDtrICCTltr,Ix pa6o'r, uo.uy.icrtrn rra6.rrro4arc,rtrioro lraTepr,raJra (I'.nalgan AcTporrorrrrrrec6arr
o6ccptaroprtr n H CCCP, Nlocrtoncrurii, JlenurrrpaTlcrir.lii, Xapinorcxr,rir, Po-oroncnuii roc-
\'fir'IBepclrrcrll, l'ocy4apcrlcurrr,rii onr:rr.recrflrii rrilcTr.myr, A6acryuancnal, A.nMa-ArilrrcHar{,
liropanancnan, I{r,rencrtan, O4cccnan o6cepra'ropnu,' octrop Acrporpneirrrr AH Ae.CCP,
J.I3BI91^ ac'rpolloulrrrecr(rfl o6ccpraruprrn A ll YCCP, -lllrrcrH.r'yr 

r;rrcl('lporioxarrrrr{11
.\FI CCCP, Iuhtctrrtyr aBror{arllfiIl rr reJreMcxarrurur AII CCCP, ltluc;ruryr BeMrroro r{arrre-
llts,ua,-rto_lloc{cprn II pacrrpocrpallerrurfl pa[rror]oJrri AII CCCP, fda.nsrrenbc,ro.rur,rf.i dr,rnan
A_1I CCUP' ltay'IlIo*rtccJteAoilarcJr r,cr{rre r.rrlcrr{Tyrrr'fap, y, Pr'rrr,r, 13rrrrrroca, I}any, Jil,nona
\apr.rrota rr Ap.).
., __ll 1'J6_1 r. n o6ccplaro1rrrII [poxo4r,r.ru acrpo(rr,rar{qeorryro rrpanrrrriy 11. Tperrno l
11. Jlcltca (!l exoolouarlHaR Cotlua,nr'rculuecr{afi Pecly6.nr.rna). C on:rx6pn flpr.rcryrrrrJr r{ [po-
ro;r{Aerrr,lro [par{rrrrir,r [,1 . I-ta.ur.rrrron (lio.rrraporal IIapo4nar lrecny6;rr.uta) .

llpo4o"uxranacl colll,IecrIIar pa6ota I{prrrrcHor:i acrpor[r,ranuecitoit o6ceptaropurr c Itpa-
iiurtcrtoii cclpoTIo.\Illu(,crtoii o6cepraloprrcr',i (iIo;ir,cnal llapo4lrax J.recuy6}rrrrai no coa4a-
tlttlo tfytt4alrL'tlrirJIl,lli)r'o 

-niITaJroIa r[orolrcrprruec]tlrx BCJIrlqI,rIt rr I\BCToB oIIoprrr,rx BBeBI(
lrrIrIoIUa/Utax I-taurciina. C t rro 30rtIolifl B IipAO All CCCP rraxoArr.rorrnpodccr:op ltr.Irr,16-
rir (AirlloHrop lipatorrcrtoii o6coprraroprrrr). ^

,, C 8.llo 20 corrtn6prr tr o6ccptruroprru p;r6o'rir,r uayr1111,,ii corpy/{rnrri o6copuaroprrrr Orrtlp-
;ttcrtol (LIcxocJ-roBar\riilfl Coqr,ralnc'rrr.recttan Pccuy6nr,rrra) _ Jl. ()pr,rqcBa liro n",rarry noop-
AtrIIauIIr'I coBllccrtrr,rx ltcc;re4orannii lr o6nrerry olltrroM pa6orr,r rro q)]rarrrre Co.nnqaf.

lJ 1961 r. o6ceplaloplllo rroccrrlJr 4eirarr rcor[rrlrr.recltoro rpaHy.rrirera ller<uncir6r'o yg1-
nepcr{rora rporlr. Cy JLIl.r-nsHb rr corpylurrr( rfaiiy"rrrrera V liar.rirr,-r1u, 3aM. 3aBeAyjollero
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.acrpoipu3fl'{ccfiorl ra6oparo-p]4rl..flenr{Hcltori o6cepBaropr{r{ CEo lyan-qaa, corpy4run lle-
runscxot o6ccpnaroprau _v Xyaft-oaft u corpyAurir Haunlaucxoft b6cepaaroprai.r" lryu $y.
13 o6cepnatopr.Ir.I rar()rte 6r,r.nu npo{eccop Eonea rr AoKrop D, ltosaqes 1'lio,nrapcman ifrpbl-
rran Pecly6.rtr'rxa), (pr.rar.rx f , Curquau (leplraucnax- ,(errtoTpanrqecxas ?ecry6nu'xa1.u HaoJrto[euuIl troJtltoro coJrueqnoro BarMcrrlrfl 15 {clpa,rr 196 1 r. rrp]rur{MaJrrr yqacrr,rc
4onr:op Mumap rr Onuuepn (Me4o.ucxax o6cepaatoprin, llrpauqua), a rairme 4ontof I. Br-
pnu (06cepnaT oprrn Boyn4ep, CIJIA).

B xnaape o6cepoaropnro trocerr4Jrr4 npo(p. BpecncJrJr rr Aonrop C. Crencon (CIIIA), ro-'roprre Bbrcrytrr{Jll{ c, AoHJIaAarvrr4 rrepeA corpyArrrrxaMrr o6cepna:roplrr o paAlroreJrec6otrax
Cteu{op4cnoro n tr4nar.ruoiicmoro ynuaepcrieron.
, . B anp^e.ne n o6cepuaroplll{ HaxoAnrlcff AoKrop l. O4mepc (O6ceplaropnn Blrn.roprx,
ItaraAa). Ol c4e.na;r AoHrraA <V4apture BorrHr,r B aoeaAHbrx armoc{epax. Tebpnn r 6a6aro-
,qeErrff BBeBA rlrua BCMa>.

29 ,ltous ,Aonrop l-. Epayr, nocerr,rsur4ft o6cepnaropuro, [poqrrraJr AofiJraA <Ironepx-.uocu Jlynrr>.
18 uot6pn upo{. Itpncuraucer{ (Anctparar) Bbrcryrrrrrr c Aor(JraAoM <ltoncrpyrq1ru no-

Dr,Ix paAr{orcnecxorroB c sbrcoxofi paapemaroqeft clr.noftl.
7 4ena6px [or(rop Jlasxeg (Aucrpa,rrran) cAeiraJr AoKrraA <Texur.rHa Brrrooxoro paBpeme-

'il.Ifi 
r,r ToEKafi crpyKTypa flflretlD.
Boarparrrca rra roeagr{r,r n Eeprulr (Ita.rr{opuna, CIIIA) A, A. Eoxpuyx, Iil. f . Mon-

cgetr B Teqctrae rpex MecFI{eB HaxoAr,rJrcfi Ha paArroacrpouoMr,rqccxllx craHqr{fix Anr.rrrl
(,{ato4para l)cnx, [ter,r6prr4nt).

B xnnape_1961 r. B, E. Cre^nauos BarqtrTl{Jr Arrcceprarlr{rc Ea cor{cnaur{e yueuoii cr:e-
ileEE AoI(Topa r[lra.-llateu. Lrayn <O6paaosaE[e flI,Iulrfi nor"norqenux B Marrrr{TrroM.troJre r{ Mar-
rrnrr{o-rr4Ap o4lrfiaMlrqecfi ue EB JreHr4E B arr\{oc{ep e Co.rr uqa>.

,roro*.rruorn 
craprrero Hayquoro corpyArrr4xa yrBep)fiAerrbr g. C. Epogcnas lr tr{. M, t(o-

?Ia o6cepnar:opr{rr B cBfi-Br{ c trepexoAoM rra flpyrym pa6ory yrrrrrlr KaHA. {rns.-ua.ren.rravn H. A. CaB[s z B, JI. Xoxaosa..



UCilPABJIDHUE
h ctnanl.be B. II . Ka,Lcnooa, M.3. Xornoea, B. lI. Xoxnoeoil u A' B' flnoerceofi

<Vnompaduonetnolble JLuLruu BeI a cnewnpe Connqa,>, ony6nunoeann'oil. e 27',t* moue

14 eeeciuir, K ptrnc no il, acmpofiuauq'ecfi ofr' 06 ce ps aftLo Puu,

flpn onpegereEl,Ili orEoCI4reJILEhIX BEaqeEEfr Zgl tto fla6OpaTOpELIM oRBtrBaJIeETEBIM

mupguarrr nusnft no.nor[eurrn MyJrsrr4[JleroB Be I ).]. 3321, 2E5L u 2494 6ntr oufl'r6osso

yoyqau Mrrorltl{reJlt, trz n Qopnyre W^x }2lgl. BnegeErre Eeo6xoAzMoft trotrpaBnl4 Ra-

qecTBeEEo Ee MeEEeT BIIB6AOB STaTBII. flocue yUer:a MHO?fiETSJIE luz ta6X' 3 npuuet au4:
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