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TolrXXIV, ll060 r.

O CKOPOCTII I]OTOHOB IIACTI4II ]} COJII{ETIUOII I(OPOHE
tro HA EJrro IEH r4 fl M PAA I4OI43JIy rrErrr4fr COJIHqA

il. I. I'loucecs

Ilo rcn.rrecrratvr paAnoI{BJIy.rerurg 1I rr,rrra oqcHclra oftopoo'rr, ArJr{E(eELrfi Boa}ryIr\alo-
ll0ro arerrra r coriHcqsoii Hoporre c yqcroNr rraJrnqlrfi (oporraJrr,rrbrx nongencaqlrfi. Ilo.ry-
serrilLre exopocrlr rraxoArrrcrl B 6[raxoM corJracl{r{ co cpe/urlr[nr cnopocrnrrn trorol{oR rrao'

1'r1q, orBercrBerrrr,rx Ba rJoBrrI{HIIoBcrrIIe l{alrrrrrrrr,rx 6ypl, c nroBarrrrrJrlr rIaqaJIoM, Ir cllr{/lo-
TeJtr,cTayIOT o TolI, rITo IIoToIt[ qacTI{r{, [o-BIrAI,Ii\roIry, lr,r6pacrrratoTcfl I13 axtunnrrx palio-
rroB coJTrrerr,Ioii rronepxlocu.l c rlr,rcor{Irrrlr rrrlqa,qi,rrLrlrrr cnopocTrrNrr,r, a Ec ycr(opflrorcfl rra

rr)rl'rt r, ltopofle.

THE \/E],O(]ITY OF COIIPUSCUI,AII STITEAI{S IN T}IE SOLAR CORONA
FIiOM OIISERVATIONS OI llADlO EI\,ilSSION, by 1. G. Moiseyeu.-'lhe velo-
city of mot,ion of the disturbing agent in l,he solar corona rvas cstimated using iype II
outbursts of radio emission, the presencc oi coronal condeusat,ions being accounted for.
The derived velociiies are in c'losc ag'reemcnt ri'it,h the mcan velocities of corprscular
sLreams responsible for the appcal'ance of rrragncl,ic st,olms rvibh a sudden commcnce^
rrcnt and givc er,idence that the colpusculal sLreams are apparcntlyejected {rom active
regions of t,he solar surface rvilJr high init.ial vclocitios, and arc not accelerated in lhe
col'ona.

l3o nperin llrAa xporroc$epHr,rx Borrr,nlcrr perrrcrpupylorcfl rruTerlcl{Bltr,re

rtcrrJrecHrr paAuousilyqeHuf connqa - llcrrJrecHrr II Trr[a. Cuextp TaIU,Ix

llcflJrecnoB r,rl{eer peaHuii cpea co cToporrld Hr,r3r(r{x tracToT, flpllqeM I(pLITItaIe-

oHatl qaCTOTa cpeBa TIocTeIIeHIIO CNIenIaeTCf Il CTOpOIIy AJIIIHHLIX rOnu It].
Xapaxrepnb{fi Bcrrfiecrt II ruua upeAcraBrrerr fla dlllr. 1. B pa6ore [2] nrrep-

BrJe BErcr(aSarro yTBepmAeHr{e, rrro BcfrJlecRrr paArrolrsJlyqeH],Irr co.nuqa o6y-
cJIOBJIeubr noJrc6aHr.rflrrr.r HOporraJrr,Hoii n,[aBr'ttr, I(OTOp],re nOa6yxgaroTcf no-
TOHar\{rr qacTr'rll lpoxoAfltrIrri\rr,r rrepeS aTr\Iood)epy c0nrrqa I,r BbIBbIBaIOuu'tI\III
riepes rreHoropoe rrllelrfl rrarHrrTHr,re 6ypr,r ua 3elr,nc. 3ra rnuoreea rloATBep)fl-

AAETCfl TENT, IITO IIOJIO}flEIIIIfl }ICTOIIH}II(OB 1]AAI{OIIsJIYqEIIIIfi OIIPEAEJIEHHOft qA_

c'foTr,I lre MeHflroTca 3a BpeNIfl lrx cyu{ecTBoBarrl{fl r.r r,IcTotIHI{I(I.r paArIOBOIILl

I)atsJrr{qrrofi AJr?rHbr HaxoAflrcfi rra pasHr,rx Bbrcor&x e xopoHe [3].
I4anecruo, -11g co6crBerrgatl aracrora rrJraBMerrrrllx nonc6arrr4fi or" onPe;1e-

irrrercrr DJrefiTpoErrofi nonqenrpaqueft ly', uJIaar[,r

/  nrrN-()r:l/ '.
Dr t

l'/{e e-3apgA sJreKTpoHa, a m- ero rracca.
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Ilnaeltentrr,re t(o.qc6arrltfl r{ory'r rpartctpopulrponarrrofi n i)JrertTpor\IarHrrr-
f{oe r{3Jr}ru1s11n6 ,u " ir{c 'racToTbl l4l,

flocnolrrty ..tJr0ri'r'[)()l{Hafl ri(}rrqorrrl)aqrrfl n ar';rrocr[epe ()o.rrrrqa y6uuat,'r
c arrcoroii, ro paArrorr3.rryrreHrre 6o,nec 4;rrrurr6rx ]loJlrr c.{eAyer o}r{r,rAarr, c 60-
,rreo tlr,rcorrrrx ypollrrt ii. l')c.Ilrr uoa5yiri;1arcr1uii alerrr ABrrifiercri r] HalparJJreil[I

or Conuqa, ro. ilailaBrurrcb orrp0[e-
Jlerrrrbrlr pacu Ile j \0.'r c rirrell 3,[e riTponnoii
rioHqeHTpar{tr{rr rJ cl'o a'riuocrftepe, ]\roEirro

IIO SaIIa3ALIBaIIrIm trarta.lil BCIIJIeCItOrl

: pal{IiOiIBJIyqeIII'Iu ltiI IIIIiII{IIx rItlCTOTax

IIo 0TJIOIICHU]O ti 6(),'te0 iltICOfirrt|IA-
cToTatI oqoilrrTL ctir',Ioc'rt, 11031\rYn{aIo-

Ir\ero arerrTa. Tattrrrr rryTeilr olpeAcitrr-
.rrlrcrr oriollocTr{ r}oB6}rrli/r{arcqcro aI'cu-
ra r| prrAe Ira60r, Ilur(l)rrxrep [5, 6], rra

ocrroBc cTaHAal)THot'o llacIIpeAeJrcrIl.rfl
s.rrerirporrHoii nouqeuT par{rrrr B xlrorr0-
crfepe ir rioporrc Corrrqa. Cxopocrrr
IIO.rly t1nI11at SIlatrll ITLI.'lI bIIO i\IOIIbIIIII ill I I

(20-500 fiill'oe;), rlcll o?ItIIAaeI\,IrJe clto-

l)ooTrr rroToHoB rJacTrrq, IJr,l3EIRaroulfix

I\Ia1'Hr.rTHbIe 6yprr cl rlr'reSarIrII,IlI rraqa-
rtont, B [5] ]rHaattuacrclr Ita rraJI]IqrIe

- )'criopcHr,rtI B ;iilrriFiorrrrJ, uoToKotr ilil
uoJlbrxrlx paccToflrUrrrx rr Iiopotre.

O4uano R rracrorrrqee BpeMtI r{B-

rrccrlro [7-9 ], rrro IraA irr(Tr{Blrbl\tfl
par"rorrarrrr coJrrrcrrrroii rroBepxHocl'rr
l ra xo/Ifl 'r'cfl rio []o r ra JrLIIbrc ItoHAeEcaqrilr .

I4e [9 | cJIeAyer, rl'ro JIaI I{ax(Abrt{ rlfl'-
uo.\r n,rlorrla/Irrr ) 110 . 10-6 co"rrneqnoro

i{llclia HaXOAITTCTI IiOl)OlIa.rILEarI HOIt-

Aerrcaqr,rrr.
Xpo,lrocr[eprrble ]lcrritrrrlul, KaIt [pa-

rlIr"rrrl, rrporrcxol\lrr rr6;rrtalr rpyrrlr rrrr-

rltrrr. l. Xaptrntcplu,rii rrt:rt"'toctr I)al(IIoII;]-
.ri)'rIt: ItlrI I I urua, 3apolllorlllll)otalntr,tii
nil pl,Irlocrefttporpa{re 2[i no;16pl 1959 t'.

BPelta uocltotrortoo.
[{rririililfl riplrBafl - 

rlyJreBoii -ypoBetl},; cl]eAIItl,{
fi puuafl 

- IIIFtl-l't'lI{rpil'rol,

'l'C11, ilOATOI\{y ilail IIIIr\III 1\IOI')'il IIaxO/\llTLCfI ItOpOIIa.rrLlILIo lioIII(eIICaqVIII. OT-

croAa cJIeA)'e.l., qTo npr,r pacrreTc crtopocTrl rroTolioB rlacTrnl ocHoIraIrHoI,I IIil
orrpeAeJlerrrrolr paclpeAo.lreHrrrr s,rroriTporrHoi;ir rr.norrrocur B tlTrloctlepe coJIHqa,

C-Y{q0CTBeH}IEIM qll,rlti0l Cfl yrloT IIaJII'IqI'Ifl ItOpOIIaJIbHLIx IiOIIi(e}ICaqllii.
B uacroruleii pa6ore Ha ocrroBaHr{u rra6JlroAeHrrri Bcn.rlecflor paArIoIIBJry-

tr(JIrrrfl Connqa Ha lloJlrrax l0 cu,, 1,5 .tt, rt llacrlrrlrro B IIcrllicllbrlrllorll Ar{alra3oHc
or ABvx Ao Tpex MeTpoI] ilpotlliIJeAcr{a oIIeHIta cHopocTII noroltoB rlacTr{q rprl
YI{CTC IIAJIHTII{'I KOPO}IAJIbIII,IX ITOHAEHCAI{IIfi. fIO;TY'1gIIIbIO CITOPOCTI,I CPABHE-

rr[,I CO CpeAHrrMr{ CI(OpOCTfl}IrI ITOTOItOTJ TIaCTLII{, BLI3I]aBIrrIIX IIa SehUIe qepcl,l

1I0I(OTOpOe BpeME IIOCJIe IIOTIBJIeIII'IfI paCC]IOTpeIIHLIX BCII.TIeCHOB paJII{OII3.IIy-
lreul{rr MafrrllTlrlre 6ypu c sHegarrgr,I[r uarraroll. O rolt, rrro rafiIle ilIarHHT]rbIC

6ypr,r o6ycnonJlerrLr rlorol{aN{r,r or rlclrl,rlrren, yltaBaIIo n [ { 0 l .



(I)ur'. 2. l[.lupotrotro"uocllafl vro.jrn()Bilfl :].lITetlllil.

Pagnorra.uy.rclure rra BoJruax l0 cn u 1,5 ,u ua6nroAaJlocb rrpl{ rrollou\r.r pa-

/UroreJrecr(oIIoB ItpbrxrcHofi acrpo(I)r,ralr.recHoft o6cepnaroptu,t, onl{carIrltx B

111,121.
Cxopocrr, ARrrffier{rrrr JIeTITLI ca}rornrcl{el} rprr l)eulcrpal\rlrl 6r,r.na n ocHoB-

nou 12 .nu,l,+ruu,, rprr [ocrotlnuoi;r opcrrclll{ IIa ]}oJIHe 10 c.u, - \ cen, na I}oJIIre

1,5 n - 2 cen. Merrrrr Bper{eHr,r c rorrr{ocrhlo )-1 cerc [o[anaJrl{cr, aRTo}rar}I-
qecru{ rta}r{tr(bre 20 .u,ttu, Ha Bce ycTaIIoBIttI olllloBpelleHuo. ToslrocTb oiloqeTa

rlpcN{eurr rra Jrerrre caNrorrrrcrleB o6ecne.rnna,uacr t3 cex. i}anucb pal{rlonr}Jly-
rIeHrItI B IrelpepLIBIrol\I AllauasO}Ic oT IIllyx /Io Tpex IrIeTpoB IIpOI,I3]Io/\ll,rlaOb

rra paArrocrrenrporparfe [13], s rroroporr ]ria3aHurrrI"I ArrarraBorr l{JIlrrr r}oJr}r

ilepenpr{naJrcg ea 0,02 ccrr, cler(Tp r[ororpatlirrllo]laJlcfl lrr\ ri]rHorrJlorrrry olrrH



pa3 B ceHyHAy. IJ crreHrporpa{e [pr,rMeHeHa paBpa6oraHHarr aBropoM rrrupoHo-
nOJIOCHaf aHTeHHa, COCTOflITIafI lI3 CI,ICTeIIbI AI4nOJIeft C y]]O.[nOBLIMT{ OTpa}Ka-
reJrflMr{ ({ur. 2).

Coe4eulrr o BpeNIeHII rlotrBJreHrrfl r\rarHr,rrHr,rx 6ypr c BrreaarrHr,rM lrarraJroil,r
nofl.nyqeHr,r rra NrarHr{T}roi,i crauqlu,r o6cepnaropr,rr,r ll4l,

(lllrt'. i:i. Iir41o.ur, cpclltteii tioltottarr,trolli riorrr,t(,rrcilr(rlr lto 1ra6r.r rc Il) l.

Orqelrrta criopocrl,t ro1'or{o, (racr,.q rllor,r;Jr}oAr,rrcr rro ,l)ertor{rr :rarra:JAl,rRA-
IIt{fl H&rr&JIil rJCtrJrccKon paArror.rBJlyareHrrrr II rrrrra r{a lJoJrrre t,11 ,u no ol.Horlre-
rli{Io I( [orI]lJIeIIrIIo Rclr,[ecItoB IItl Bo,rII{e 70 car,, flrq tanoii or(cHnrr Heo6xo/Ir,rlro
orrpeAeJrr'{Tb paccrorrHr.re ]\re}rilt)r ypoBrrflx.fir rr arrrocoepc co,urrqa, rra Itoropr,rx
BoB6y[{AaeTcf coo1.r]eTcrByrorr\ce [rB.rryqerrrre.

C;rroii, tAe co6crlrelrrrar (riIC,'rora rrJIaBtr{e1rrr,rx rio,rlc6anr,ti,r coolrricrcrsycr
,i()JIr{e 1.0 cr*t, il(oJr}r{erI nuol'], rtlilrrr.trrocr{yro t),lortr}loHHyro t{orrqeHTpaqrrrc
N ,, : l rll ' 7011 cn0-3 , Tatt<ti.i oJloili Bl:re IiolJorraJrbnbrx noHAeHCarlr,rn rraxoTlr.rrca
Ir xpoMoc$epc Ha nr,rco're 2000 3000 n,u, or rforoc$epr,r [15-|. B xoporra,nr,Hr,rrc
nouAencaqtrxx (uo ilro/Iorrsrr [7, 9]) Ha Bbrcore 20000 nt.t (- 0,03conneunoro
pailr.ryca) eJrertrllorrnaa r{oHqcHtpaqnn 1y'0:8.10n c.rr-3 na rrol)lltolr Nre]rrrrrle
rtpl{Tl{rlecHoii anen:rporrrroii rrortlerrrpaqr{],r AJrrr noJrHr,r 10 c.,u,,l}ue rtoporra.nr,-
Irt{x Horrgencarlr,rii rra a.roii llrjrcore N,, - 3. 108 c.,u-3. TpyTluo I(o11yc.r1rb,
'ito cnofi N.: t,ti'10rt c.ar.-li 6v1cl Jrerfitu'b trirrre arol.o y[]otsrrfl, rro3Tor\r\r

A,IIfl Orlerrnr,r cr(opocrr,r Bbrcora Bopxrreii rllaErrr{br cJrorr, rAe ntoryr uoa6y[inarr,-
crl paAr,roBoJ[rrJ flJrrrrror:i \0 c,u,, rrpr{Hrrra parnoft 20 000 fi},r, flal\ r}o,roc6epoi,i,
rein 6o.nce rtro l,I3x{eHer.rr're arotl llrJcorr,r rra 1 10 000 tril, cyil\ecaBeHr{o r{e rr:}-
nieuget rloJlvrrcHlroro rlpeAcran.[errrrrr o crtopocrr,I norortoB.

Croii c rtpr,rrr,r.recnoii c.nert'rporrrrofi noH{errrparllrei,i Ar,, : 5. LO} c.tl-:},
onpe;trenrrrorqeti u;raaneHnr,re trone6alrrrfl qacrorbr, coorrlero'rovrouler,i r,roJIHe

[,,5 u, t rtol)or{e 6ea non;qencaqull, naxo4r,rrcrr Ha ]lbrcore orro,[o l0 000 K!,1 tta[\
tfotoc{epoit tlll]. Il I(opotrii.rlbrrbrx riorrAe}rcaqrrrx cnoi.i c rarioii arrenrporrgofi
KoHqeurpar{rrefr uaxo4r,rrcfl BHaurrreJrrrHo rsrrJre. B pa6ore [16], nrrno;nHesuoi,i
tio rtareptra.[ttrt utr6,nro11our,rii 1955 ]'.? r. o. T] neprro1 norrr.r]rionr{oii co.rrrreqrroi.i



il.h'IIlttttocTll, 0l)0AHC(t pat'c ioli Illl(''()T q('tt'l [)ir Co,ittttlu /(o Tat(oI'o cJt()fl oqotreHo
u 'l ,2 co;nncqfloro pal(ir)roa. [{aleprrartu na6nroTlerrrrii lractotirqerii pa6orrr or:-

rroc,rrrcrr rt 1958-1959 r'r:., u. c. rr 6onee ar(rtrRHorry rlepr'rol\y, rroaro,\ry r\ro.]Firr(l

oTrrrrllarb, arro riopo]raJrbrrlrc norrAe]rcar\r.rr.r r] DTor nepr.ro/I 6yityr ll .cpeAlrerr

r [ecrto.rrrrrto . r.]rorrroc . l] ri.rolqetr r.t cpc4rr.ci,i rto porraJrr,rroi.r rtoHqencaql,r r.r pa6or rrr

I9l (c[ur'. 3), rtocrpoerrnoii np rrarcplraJrarr rra6.nro4errrrrl tg56..-1958 u. (1e-

lrr.roA rrancrruyrra) , paccrorrHr.re or rilorocritel)r,r Ao cJrorr c 1V;, : lt.108 c,y,-i|
61,71er ne Nrcrree 0,25 co.rrrrerrrrolo IlaAr,r.yca (175 000 r,u) .

Tartillt o6paao,rr , u c 1re71Ite ir noporlaJlnuot:r xorrllcucar(rr rr ReJr rrqrg{y r A r r-

Il('llhJucl'o l)ac.clotlurrl Ir('ir{JI) ('Jr0fll\ur, o1'uoTcTnornu,t ul ,ta l)it/tuotr:r,,ry,i6'111,,'
llcrrJrecHoB Ii Turra ua Bo.rr{ax lO t:.u, n I,5 "tr, cJrc/Iyer. rr[)rrr{rll.r, patsru;rxr
t55 000 nn. [kt lta6orau [7,9] riopourr.Ill)irr,re r{on/\0rtoal\lrrr ].{trrcrolr r}op,rry,
5rllanyro n c(repu.recnoii, ttoLlt<l,rty o'r'nJlorronlrc HarrllaBJreHrrr olr 1laAr,rilJrbrroro
ll0 nIOlIieT :lIIaqI'ITOJIbIIO l'l;IIICIIIITI) Illll'Illrl'l'O0 paCCl'OflltllC ltell{Ay CJIOTINII.I.

'lart rtart xp<ilrocr[epuble r]oIIIrtIllir,r o6t,t.rtto conpouo]r{l(arorctr qcJIT,mr pfI-
;[oil ('o6t,t rJtii rr pa4trurr:tJl)''lornn (]o,tltr.[u,'ro ri\rororcfl'r'lr\','(l()cru n (,ll)orrl{'rte-
Tlrtb rlllenlcIIlr lIaqaJTa I]orIJIclcriou [[ trrrra Ha l)aB.rr nqrrr,rx no,ttrra,\. O;lrrano cne-
/t.)'tuu1rlo ocofit'trttoc'rtr. ri()rol,r,r lr u'r'Jnrtraro'[cl o1'A('Jr r,trr,rt,co5t,t'r'rfl, ngcrt().u,rii)
tt6,,tet-.ItIIor DTy Ila/(arl\r. ,l(,rrrr r\rerpour,Ix rloJIIr xal)altreJlIIo, ttalt ()Tttcrlelro
rl [17], lroflIlJreHIte i]a rIecI{oJrt,rio Arll}ryr Ao rraara"lra rtorrlHolo Bcrr.rteclta ilal( Ita-
lll)tItaCIIOIO (ilpeAIleCTIll'lItaD oTAeJIT)lIOl'O IICII.rl0Otia II"TIU r{o[)OTItOtlr lpynrrt;t
llcIlJIecItoB. Taxyro t'pylrfly I]0rIJlcc,I{oIr lIo}Hrro 3&r\IC1'ui|b rl I]a caltrr.rrtcrportr,rx
Ilo.IIHax. iJaultcu ll lronpopr,rulronr cuertrpe (rralltrr,rrcp, r[ur. 1 1) nortaar,tnatot,
rrro aro BcrrJrecrrrI II I rrrrna, orJrr,rrrarcqr.recn 6r,rc,rpr,rri 4pei.ir[o,ir rro rracroro.
J lcrr;recnlr II rlrrra xallirrircprrilymrcr o6r,r.ruo nrrcoHoi,it I,rrrrelrcr.rBriocrbTo t,r

cl)aBHrrreJrbHo 6o,n blroii rrpo4o.nxtrrcirbrrocrrrro lro npexr('ntr.
It [6 ] TaI{i}io or]i\Ierrerru rl,ill,IqrrarI IIocJIellor]are,lrbHoclr'l r] lrorrr]JrcHr{r,I co-

6wruit B paAr,IorIrJJIy(teIri,IIr Bo Bper\trr Bclrbnuori - BrrarraJre nofluJrrrercfl r.lly[na
llclr.lteclioB III rtlna, /r(a,tee crellyclr trpoltoJtlrirr'f c.rrr,Hr,rii BcrrJrecr{ I [ ,lrrtra, lra
rrr.n{ n'ror.yr cJregouarb eorrJrecn14 I rnra (uyrronan 6yps),

R nacto.tnlei,i pa6ole paocr'rolrpeur,r cJrcllymrqr.to co6lrrr,rl.
1. 23 nrapta t95B r. r,ra6.nro4arlac6 xpoil'rocrfepnan ]rcrrbrurrra 6a.rr;na 3 i

Ilo 4arrnr,rlr locy4al'rcrruLrrrrrolo acrpor{olrrrrrecnoro rrrrclrrrrvra lrrr. fI. }t. IIIroprr-
6epla rrcur,truKa rrartt\J.raloL ,r gl',1-,r1"'rr or{orrgrrJr&cr, r, 121'1.0't (openrr,,r",r;qe
rrLr.1'ronoe) lrrr yqacrrio c r(oop/Ir{rralarll 2l-ro N u B0" Il .

[3o upeun Bctrl,Illuur:]apouIcl'pril)oBarrr-r rrorrlrrr,ro rJcrrJrocrtr{ l)aruor{;}Jty-
qcnr{fl rra BoJrrrax '[0 ur, n 'l ,lt .u, (r[rrr,.4).

Ha so;nrre 40 c.,t 6ou,trrolry rlcrtrJrccr{y rrpeArrrecrryror 71na ue6o",rr;r[r.rx, rto-
TollInM Ha IJ0JIII0 1,lt n rut IllroNolrl{ (c to.rrlocrr,ro oTcrrcTa) cooTBeTcTtsyloT i(Be
I(parltoBpelIeIrIIIJc l'pyilnrn BcnJtecrtoB, o6oanaqerrrrble Ira r[nr. 4 r,Irrlleltcoxr a,
3ro, uo nceft neponrHocrrl, 6r,rctpoqpciicfnr,ro rro rracrorc ]lorr.rrecr{rr III r.nna.

i\lonlrrrrfi BcrrJlecrt irt-r rioJttrc 10 c.,rl rra.rarrcs n gl'5g'o20t, a r{a noJrrre L,5.,vt,.-
11 101'2"'10t (ua $r,rr'. 4, ope,rrrL rraqaJra ncrrJlccrrou yxaBarro crpe.nnarru) . Ilror:
I]ortJlecI(, [o-RrrAr,Irrolr]/, r\ro]+{rro oruecrrl Ito II rrrly.

[]peur BarraBALrJarn.rrr rrarlaJra BcilJrecHa rta BoJr]re J r5 "tL rro orrio-
rflorrr,rro r( rrauaJry rra Bo.r:rrrc 'l 0 c.u, At : 2l'50'. OTcrola cpel\rrflrr crt()l)ocrrJ



Boa6yrr(Aarcrqero arer{Ta Ha yrracrxe }re}fiAy irlxrrrrtu*rlr Bhrrue ypoBrrfl$,ru

B KopoHe 
"r 

: 900 xnlcen.
gepes 53h40t rocJre rrorrBJreHrrr BcrnecxoB paArronarysenna (n 151'40"'

25 uapra) na 3eu,ne 6nvra orlleqer{a rrarHuruan 6ypn c Bne3arrrr,rr,r Haqa.ilor\r.

florarax, sro uorolt rlacrlrq, roa6y4nnrunii ncu.necru.r paluonanyrreulrrrt or-
BercrRerrelr H Ba Brarrrrrrnyrc 6yprc, rrrox(Eo otrpegeJrr{rb cpeAuuo cxopoc,rh ?rt

ABH)r(eHr{fl noror{a Ha nyru or Coruqa qo 3euru,
.^-zz |'nrtu nQn

rrth t0hz0, //lht/0- llh llhzT* tlhq|n t
(Drrr- 4. llatttrct, Ilcr.ltecxa ]raAIronBJIyqclItlr Co.nrrqa 2il lrayna 1958 r. l']peuavuponolr,

flrra yrtaBa]rrrolo cJryqnr, 'u z - 780 rn,lcex .

2. 22 anrycra 1958 r, 3apcrucrpl,IpollaII6I r\Iorr\runc rclr,lrecrrrr pa/{rror{3Jl)r-
II0HIIE lJo lillellfi xponrocdlepnoii ncur,rrurtlt 6a;n.ria 3, rioTopal, IIo AaHHbrr\{ o6cep-
Baropnrr Orrasr,r (Tohyo Asl,ronomical l\{ap of Lhe Srrrr), rraqaJracL u 11*t'17"',
a BaxorrrllJraCb B 151'39'n r,r r{r,reJra r(oop/u.rrrarbr 22" N u 0o 4onrorr,r.

Ll rra.ra;re co6r,rtr,tlr B paAliolrniryqclrrrrr rra uo,rlrlo 10 c.rz lroxiuo paLlJlrrrrlrri)
pfl/I rlcrrJrecron (7, 2, 3, 4,5, 6 rra $r,rr. 5), r{oroprn,\r coortserorgyror rro Bpe-
r,Ierrlt oTl\eJILIJLIo IlCIIJIeCrirr lrJrr{ HpaTI{oBpeNrerrr{bre r.p\rtrrrld BcnJrecr(oB rra BoJr_

ne 1,5 ;r, (rartrxe orNrerreHbr qlrtfparrn 7,2, 3,4,5 u 6 rra r[rrr'. 5).
O'rcyrcrttrte BarIerlloto pacxo?r{Aenlrfl Bo rJpelrerirr ]Iolr]Jrer{rrrr DTrlx l(:.1rJroc,-

I(oR rla BoJIIrax 7O ctt tt 1,5;r noraaf,IIJaer, rrro aro, IIo-llrrArrtloM;r, Bgtr;rt-.ot{tr
III rnua. Ha.ra.no Nrou{Hol'o BcrIJIecHa II urua rrir loflrre 70 cn r{o}nrro o1'-

rrecrr{ It 141'56"', a }raaraJro ooornercrr}ylotr\ero r}crr.ileclia rla rjonHe l,S .rt, -
rt 14n58"', Orcm4a tspe^{rr BalagAbrBarrrrfl A1 ,, , 2"t r, ol}o/l,arr cnopocrr; Ro;:}-

6ym4arorqero arerrra "r 
: 1300 rcttlcr:n.

I
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Maruuruan 6yps c BHesarrHr,rM HarraJror{ BapcrrlcrprlpoBaHa n tl'40"'

24 arrycra - 
arep€B 34r'44'" trocJIe , TroflBJIeIrLIfl BctrJleclta paAHoI{BJIyrreE[H

Ha BoJIHe l0 c,tt,. fIo arouy ualaBAr,rBa]rrlrc cpeAHflrr clto]locrl loroxa rlacrplu

Ha nyru Connqe - 3eu;rx

uz : 7200 nulcen.

,^-zz 0nttu azzu
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l+hqom /5h t5h40n

rlrtrr. 5. , ialrrrcr, rtcrrJrccxa [)aA]rorr:rJr\''r(,rrrin Co.rrruta 32 rrrrl t'ra 1958 r. lllcl.ln
Ittt Pirno e.

3. Cpanun'reJrbno HeflpoAoJrlr{r,rrcJrbrrrie BcrrJrecrrr rra BoJIHe lO ctt t 1,5,u
Baperucrpr{poBaubr 77 gexa6pn 1958 r. ($ur,6), oAHaHo BcuJIecK Ha RoJIII(I

1,5 n, 6srtr orreHb rrHTerrcllBrrbli (uoron, B ruar(cullyMe rIpeBocxoALrJI ypoBellr!

2,5'10-rc emlnz eq), Bcunecxrr r'Ioll(Ho cRflBarb c xpor.roc{epuoii IlcrIrItrI-
rrofi 5a.una 1, no:ropan, IIo AalrHblm o6cepnatopuu Mtrca ,(o6poii Ha4elxtr1r,r

(Compilations of Solar - Geophysical Data), Haalaracb n 101'47t r.r.ur

HecxoJrbl{o p&Hrlrre , gaxou.ruraC6; ' ',, '11h15* ,, ,rnre.na ItoopTluuarr,r 16o S

rr 57" \\r. . i,r

\9

ilhq0'

ffhz0n'

lShzo* t5hril.



Bcnrecri Ira Bo.tLrc 1O cu riaqajrcrr u l0l'39t20t,Bcnrecri Ira Bo.tLrc 10 cu riaqailcrl u 10"39"'20', ua RoJrHe I,5 .u.-*

,10h39"'50t. Bperr,rxBarraaAlrBanurr HaqaJra Bcrr.[ecxa Ha BoJrHe 1,5 .a otnocrr-
rcirblro uoJrrrbr 1,0 cal, A, : 30 cefit cxopocrb eoa6yxgarcqero arerrra
?)t': 5200 n,n,lcen.

MarHurnan 6ypl c rrreaarrurn.r rraqa.rloM orMeqera a l8l'45't 17 gexa6pr -
.repea Bhll'' uocJre [oflBJreHr.rfl Bcrr.flecxa paAuoug.[ysenlrn. Cxopocrb [oror{a
qaoTuIL Ortpc,'{e.'r0IIHttfl IIo aTOMy Bpe}'IeH}I SaIIaBALIBa}IItfl U2: 5150 wv,/cen.

,,-zz 0nilt azau

I Z1t

/50

100

[0

/0

tohqo* tth t lghqnn tlh t
(llrlr.6. 3anncr, Bctl;recfia paAr'rorrt.irvrreunr Co.rrttrqa 17,1ena6px 1958 r. l]pcrln unpoiroc.

4. 11 nrapra 1959 r. BcrrJrecn paAHoEBlyrrerrrrrr BapertrcrprrpotsaH Bo Bpelrrr
xpouoc{epuofi Rcur,rrrxn 6anna 2, no gannrru o6cepnaroprrr,r Muca flo6poii
Haqem4n (Compilations oI Solar - Geophisical Data), Bcrrbrruxa rraqaJracE

e u.h25^, r.rNreJra n{ancr.nry}r n 11h36* rr BanorrqrrJracr B l1bb3t (xoop4rnrrarr,r
13o S, 77'W).

Ha aanucn paArrorraryqeur.rfl rra Ro?-rr{e {0 c;l (Sur. 7) uomuo BaMerrrrb r{e-
6o"utmoii BcfIJrecH o, rra KoropoM lrolr{Ho paarfiqurb ABa ]raxcnrryua. l]a arnrr
BcrrJlecxotlr cJleAyer HecRoJILxo 6onee anteucr,rssbrii tsctrJIecK, uaqaBruufics
r 111'35*10t (ua rlur, 7 uoxaaauo crpenxofi). Ha soilue 1,5,n rpyuua BcrrJre-

cxor 6 coorBercrByer rro Bper,reHr{ Bcfl.rrecriy a rra BoJrHe 70 cn.3ro, uago no-
Jrararrr, BcrrJrecxrr III tuna.

I4urescusnbrrt scnrecx Ha Bo"rrHe 1,5 un, navailcg B {1h36-10t - ua 60'
lroalxe, qelr rla BoJrHe 1A crvt,. Orcro4a cfiopocrr, Boanyn1arcqero arerrra
lr : 2600 uu,lceu.

Marrnrnan 6ypa c Bnesarrnsnr EaqaJroM BaperucrpupoBarra n 5"41"'
12 nrapra - alepea 18h5"' rrocJre rroflB.ireHrra BcrrJrecxoB paAuorr.3Jryyexlrfl,
flo srHpi Aaurrr,rlr, cpe/U{fl,r cr(opocrb rroro(a fla rryrr{ Corxqe - 3elr.ryn

a, : 2300 x,ttlcen.
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11 uapra 1959 r.
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5. 8 aupers 1959 r., ro AaHHbrM o6cepnaropnrr Wendelstein (Tokyo

Astronomical Map of the Sun) u gt'l6- raqaJlacb Bcrrr,rmr{a 6anra 3 ua y.1ns1r,.

c noopAr{Hara,trlr 25" N u 75o B. Bctr,rruna 3ar(outrrr,racr, n gt'sgt. B gl'14*Zr0t

BaperrrcrprrpoBarro HaqaJro r\rotr(rroro BclrJlecna rra Bo.rrrrc 10 ca ($ur. 8) .

Ha soilue 1,5 .n [ocJre cpaBrrr'rreJlbno ue6onrruoro RcrrJlecxa (o6oanaur,rr

o ua {ur. 8) uauanca r gl'16t50t rax}r{e r,roqnr,riil BcrrJrccfi paAHouglyrreHEn.

l!hza*

lohzo^ lth,/o^ ilhlto^ fihzo- t
tFur. 9. 3anlrcr BcrrJrecxa paAuorr3ryrrelrrr Counqa 18 aarycra 1959 r. Bpeltn uuponoe-

Bpelrn BaIraBALrtsarrrrrr uaqaJra RcnJrecna rra BoJrHe 1,5 ,.rz cl'rrrocurLrilr,rro BcrIJIttc-

Ha rra rloJrrrc l0 c,tt LL -,, 2"'10t. Orcroga cpeAlrfla or{opocT'b rrolr6yxrAarclrlero

aI'eIIra Dt : 1200 ntt,lcen.

Ha.raro ;rrarulrruoii 6ypr.r aaperlrcrpl,rpoDaHo n 181'28"' I anperra. Cpeiluaa
cHopocrL Irororia rracrrrl( rro B]lcNrclrr,r BarraBAbrBaIrrIrI rrar]rI,ITrroii 6ypu c Ilrle-
B&IIII]rItrI IIAIIA.rIOi\t OTIIOCIITEJII,I'IO ]IOflBJIEI{I'{fl BCIIJtOCIiOII I)A](ITOUSilYqEIII{,I

u, -.. l25O ruclcen.

[i. 1B arlyc'ra 1959 r'. ro /{arrrrbru o6cepnaroptttt Ncrrr ('foliyo Ast,ronomi-
cal Map oI Lhe Surr), rra6nro4anacr, xpouocrfeprrafl r]crrr,Iulrtl 6a.n;na i)'l-.
Bcur,rrurra laara.[acb rr l0l'20"', oItoIrrILIJIacr, l 1.21'3()"' IIil \'qacrl{c o riool)-

Alllrarar\rrr 22' N u 17" W.
Co6r,rrrre r] pa^r,rolr:].rryqclrrrrn Ha rloJrHe 10 car na.rnrracrcrr c l0l'2,11- cpaBI{,t-

reJrr,Ho rre6orr,lrrnr rrorl,ouorr yporrrr{ (o6oeuauen c rra Slrr'.9), y troroporr>
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orilreqer Mar(cr{Myr}r r l0lt26*30t. Peanrft troAbe}I IrHreHcIrBHocrl{, xapax-

'repur,rft A;rrr BcrrJroc(oB II tlrna, Haqltsaorcfi B 10h26*50*. gepea At :
:2''20'- n 10tt2g''10t Eaq[Hasrotl uoq,usrti BcrJlecx Ha Bo.TIrIe 1,5.,]I, Ho-

topufi AaJree MolI(Ho 6r,rno upocneAlrrl npfl rrot\Iotqlr paArlocnel{rporpa$a
,({irrr. l0).

Ha irorne 1,5 tt, c 101'25t Ao IIa{aJIa xlox{Ilot'u Rcrt,'ICcRa tta6tlro;1a.'tacr,

rpyrrra r(parltoBperlleHHr,Ix BctrJIecltoB (o6oauaueuo 6 ua (iur. 9).

JJ aror )He rrpo]Iemyrol( BpeMeHI{ Ha paAlroctreHrporpade Baperl{crpup0ItaII
pxg 6ucr:po4peii$nrix ro rracrore Bcr.rleoltoB III trrua (uaupltrlep, r[ur. 11),
rrTo I{aer ocHoBaHrle uoJlaraTb, qTo

uOA1,elI VJ)oBHfl a ta somrc l0 c,tt,

rr rpyflrra BctrJICcFioB 6 sa ro,;rne

1,5,+r,, llepoflTrlo, rIIlJIrIIorcff
rlcr.rrecr{aNrrr III rnna.

flo 0rrpeAcJrerIHoNIy Il6IIue

n peuer{rr BarIaBAr,IBarlItJ l\t :

=, , 2*20" rraxoAr{rvr cpeAHroro crro-

l)ocTr, noa6yxtAarcry,ero areHra
?)r : 1100 nttlcen,

MarnnrnaR 6ypn c BHeBau-

rrr,rm rrarraroM orMoqega 20 aaryc-
.r'ir-B 4h12^- vepea 41h46-
rrocJle norrBJrcltr{fi BctrJrecHoB pa-
l-(rlorraJryqelrlrfl. Cpeguria cxo-
pocTr, noT0Ha qacrurl. uafigerr-
rraFr rro groMy BpeMeul{ 3&rr&3[rJ-
Ilallufl, ?r, : 1000 nnlcen,

7 " Xapanropuru,i BCrr.rlecK

paAuor.rsJryaroHrlIrr II runa sape-
rrrcrprrpoBan 26 uon6px 1959 r.
({nr. 1, 12) Bo Bperrr Bcrlbrm-

riu 6arra 2f (uauaro 9"21r^ ,

riolrerl 10hl7t; l5r" S, t4o W). Ha rDnr. 10. 3aurrcr,,cu,ocria ll rrrn^ lg anr1.c.r.
rrrl,ltse l0 ut, I{aqaJIo IlcflJrcclta 1959 r. rra paArioctrcHrporpatlre. Bpelrr rrocrroB-

0.rroAyer orHecrrr ri g"32t"40'

rrocJrc cpaBHI{TeJIblro r{cil.rlcrr}Ioro

cnoe.

rro/('r,elvra r{rrrerrcrrBHocrrr paAr{orrBrryrreurrfl. r{epea 381'18'' (27 tor6px n 23h51"')
rtoo,{e flofiRJroHr,rfl BcrrJrecna rra BoJrHe 10 c.M orMe.re]ra rrarHIITuax 6ypl c r]rreBau-

rrrJr\r uarrairolr. Cpe4uroro cnopocrb [orofta cacr[r{ rro [yrrr Co;uur1e - 3eun.rr

(i;r) r,roxuro oqeHrrrr, no Jrol,ry Bpelreurr Barraalr,rBarlrn n 1.090 n,wlcerc. Ha.raro
ucrrJrecxa Ha Barrucu llaArror,raryqenr{fl Ha BoJrrrc 1,5.,u nupar(e}ro rreorqerJrrlBo
1r rlper\rx rrarraJra o[peAeJlrrrb BarpyAHr.rrenr,no, llo BarrlIcn rra pa[I{ocueltrpo-
l'parire Nrox(Iro o[peAeJrr{Tb BpeMfl rraqara BcrrJrecna Ha pflAC rracror; Hatrpuerep,

rra qacroro 135 Maty, Bcrr.rlecx Harruuaercfl u gh36t10t, a Ea qacrore 105 Meq-
,, g*39* (Sur. 1).
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Ec;ru grn AarlHollo cJryqnr pemrrrb o6patHylo SaAaqyt r. e. rroJlox(Itrt,r rlro

cxopocrb noa6yx,qarcqero arel{Ta R IiopoHe paBua cpegueii .cftopocrrr tlorona

rra tryru Connqe - 3elr.rrr, u rro Bper{eHr,I galtaaAblBault.fl Earrara BcrIJIecKoB

pitAUOI'ISJIyqeHI'{fl Ha palJilUrIHLIX qaCTOTaX OTHOCIITeJIbIIO BpeMeEI{ IIOTIB-

,JIEII}I'I I]CrIJIECI(A IIA BOJI}IE IO CN OI{EHIITr BI,ICOTY, UA XOTOPOfi HAXOAHTOrI B

r{opogaJrr,Hofi xou4eucaquu c;roii c HplrTl.rqecrtoIt e"uexrpoIIHofi ltollqeurpaqrlefi,

.^-zz o,lu uzzu,

00
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t/0

JO
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/0

tl5t

100

/50

.. I'1, I
. t.,\

2 ghyo^

12. 3 atnr.ct, lotrJrecna pa/Ifiou3iryaleHrtr Ur-r:rt t-
r1a 26 uox6pn 1959 r. Bper.ra uuporoe.

gh,/o'
t50

t" Mzu
r0!

lh2o'

Onr. 11. flplruep DcuJleclta tl)r'tr.

III trua, BaperflcrprlpoBarruoro
Ha pa,qtroc[extporPa{o B uaqaJle

co6r,rtng B paArIoEBJrYqeEI'I[

18 anrycr:a 1959 r.
.l 

- 10h26nr5?s ' 2 - 10h26m58s; COOTBOTCTByIO{0'I TOII IIJIII I{HOfi SaCTOTS'
n on /na - -9

, ,r-10h A6m bgs; 4- 10h27m.

Alrrofl Ha Br,rcore 0,36 co;rueulloro paAr{yca or {oroc6epu, a cJIofi c Iy'r: 1,36 '

, lOlcn-ts - rra Blrcorc 0,62 corHeqHoro paAllyca.

Vxaaaunr,re trJrorHocrrl, BepoflTrro, l\rolltHo olI{IIAarIr lra noJIyrIeEEbrx IJt;t

corax B r(opoHaJrbHLrx KoHAeHcar{rrflx. Peayrr,rar:r,r oqeHxII cnopoorl{ rorolioR
IIACTI{U CBEAEIIbI B TA6TUqE.

,fl,onontno xopouee coBuaAeHrre B r(a]r{AoNr orAe.rrblroM cJryrlns BeJIr{qI'IIILi

or,iopocrlr areHToB, BoB6y)fiAarou{rrx Bc[JIecHI{ paAllolrgryqegufl II ruua, co

cpegrrefi c6opocrr,Io rloronoB qacrtrr1 Br,rBbIBaloq,rlx lvlarrlurllbre 6ypu c BHeBalr-

rrr,rn{ }raqaJrolI Ha 3elue, troATBep}HAaeT rrrrloTeay o noa6yxgeurrrr BctrJrecnoB

paAgo[Bilyrlenlrg II rr{rra troror(aMu qacrul1. BLIBr,rBaIor{II}II{ MarI{rrrELIc 6}rpII.

Vqer sault.u,Ifl KopoIIaJIBIIDIx ItoHAqsCaquft AaeT Bo3[IoxHocrE 6olee tO'tuo

rrpofEoBr{poBarr, troflBJIeHlIe NIaIHITTIIITX 5ypr.
Cxopocru rroronoB qacruq B Ropoue r 6onuuI,rscrBe cJlyqaeB or(aBaJIIIol,

rrecnOJIbKO Bblme, qeN,I cpeAntre CHOpOCTI{ uOTOI(OB IIa IIyTII Coluqe - 3eu"rn.

Sroro cJleAyer o)r(rrAarr" ytlr{rl,rBa-s' qro rroro]tu Moryr ropMoBurbcS B peSy'[b-

rare BBaEMoAeficTBur{ c o(pymarcn1efi cpeAofi.

ro troJlyqflMr rlro cJloii c N 
" 

: 2,26'708 cat,-8

(cootnercrByrolqeii qacrore 135 Meq) Haxo-

I4

!l
: 

-l

'0n t
.ii'
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23.III i958 r.
22.VIII 1958 r.
17.XII {958 r'.

11.III 1959 r'.
8.IV 1959 r.
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floryueuuoe Bbrcoxoe 3HaqcHue cfiopocrrr paccrrarprrBaer\rbrx rroroxoB qa-

cTr.rq Ha clraBrrr4TeJrbHo He6oJrr,ruoM yqacTHe rryTr{ r} RopoHe (go 0,25 coJIIIeq-
Horo paAtryca or $otoc$eprr) cBr.rAereJrr,crByer o6 orcyrcrBrrll AJIr{reJrr,}ro

AeficrByroqcro Mcxau[3rla ycxopelrrrfl rroroxoB Ha 6oJrr,mrrx paccrorrHr{.flx B

HopoHe. f[otonu qacrllq, tro-Br'rArrMor\{y, Bbr6pacnrBarorcfl r,ra aFir}rBHr,rx paiioroB
coJIrreqEoii rroBepxHocrrr c BbIcoHrIMrr r{aqaJrLr{brnrrr cfiopocTtr}rr.r.

Unrepecno orMerr{Tl, qro rrpn rrar,r6o.{ee r{on{Hbrx Rcrrrirrrxax (crr. ra6nraqy)
IIO.rlyqIIJII{CI, Cal'Ilie II€AJIeIIHLIe IIOTOIitL

R aaHrrorreHr,re rrprruorxy rrcHpcHrrlorc 6ralo;lapnocrr, qJreH-Kopp. AH
CCCP A. E. Cerepnorry Ba o6cyx{AeHrre pa6orr,r rr coBerr,r uprr ee Br,Iro.II-
HoIIrIIr, a raxffie JI. I4. IOponcHoft Ba rrorrorr{b B rroAloroBfie rpa(trr,rKoB.

l;t .tr'Ira6f fi 195C r'.
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AI(AAENI'Ifl HAYK CCCP

II J] B !] C 'I I;1. FT I{ P IJ }I C H O fi A C T P O O I{ 3 I.I q D C I{ O ,I O E C E P B A' T O I) I t II
TorrtXXIV, 1960 r.

O CI}'I3!I
C

TEOMAIHUTHITIX IIYJIbCAIUII Pc
TIOBEAEII I,I ENT Td OHOCOEPI,I

('. J\copnw,utr r ll , .II . O0tt'tt'tgotttt,

I'lccnegoaaar,r l.eorrritrrrurr,Ie tryJllcaulrlt I)c AII xo 6l,IorpoxoAIILIil,I 3atrItcflIlt Mafltll't-
rruro rroJrg, [oryr1s11rrru rra rllloxclrerprr-recroii ycralroBr(e f(pr,trtcxoii acrpolpuanuecxoii
trdcr-rpsaropur.l c urorlx 1957 r. tro Aelta6ph 1959 r.

Cylourroe paclpeAeJrenrro rrr.rcJra rrorrBJrerrur uy.rrcaqnir Pc AR aa xaxt4tu'r cesou AaHo

rra rlur. 2. flocnorr,xy I{opllycr(yJrrrpfioe rr8Jryqerrre Connqa cyn{ecrByer trocrosrlflo,
it <!naltuccnlle ycJIoBrrg B IroEocfepe, orrpeAeJlfirolg.re Baryxautre rI{ApoMarIIr{THr,Ix BoJrrr,

(t ceBorroM r{aMerrgrorctr MaJ1o, cnJrblrtrii ceaouttufi xo4 Pc AR cranur no[ coMuearle feop]llo,
r,()r.[aclio Horopoii reuMarrrsrrr,re rry.[],car(r!n Pc ecrr, pe,]yJrbrar AIII{)r{eHIr, $ Settre ru[-
llolrarrrllrrrr,rx notrn, uoa6ynrAaeMbrx rr,:r rparrrrrle ntteuneli aruoclpeplr Seunn riopnycx5'-

.'lrpnbrr{ rr3trryqolrr{eM Co.nnt1a.

l? peaytnrarc c,rpororo o'r6opa nplr odpa6orre rly;rr,caqrli.i Pc AB BBlrrBJreIt puexrtii

Irilicl6tyM Pc AR. rra;1arcuinii rra 8-9-10 qacoD Mecrlroro Rperrenu, np[tleM eror ]IaH-
( il]{\r}r lIe cMex{aercfi Bo llpeMeIItr c cc30IIoill.

Jlucrrso B Jro ?Ite BpeME:

I) c:ranonnrcrr ycroii.IIIBr,IM pacoJroctltle l" oS.uactl;
l) ;toctlraet lrArtcIrilIaJrr,lroro Br{aqerrlrrr BeJrnrrr{}Ia A/oF, - urI(JlorIeEI'le ltplrrfluecft]lr

,rirc ror o.uorl l'" o'r' clto,rtraxrqeii tte4ltautr;
3) peaxo Br,rpai{totra Aelrpeccltfi rtprlrrlqecltlix tlacror c.tol E;
1r) atrnnuryAa cnonoiiroft coilEesuo-cyrourroii nalnaqtru lf-Rolttrorterlrr,I rlarllurllctrc'

uo.,rx, o6ycnoBJrcrlrriin trpr{JlrrBrrr,Iltrl flBJIeritrrlMIr B Eorroc{epe, Aocrtrraer l\lar(cullaJrLlIoro

IIAqCITIIfi.

Peryrrrprroe loa6ym;lerrueleoi\larllllTlII,Ixny',rr,caqltft PcAR, ux yctcliivrrnlrii Irrartcrt'

u-Ii\{ a cyrorr[oNr xoAe tro illecrrrotry BpeMerrrl l rro6oii ceaorr trogBoJrsror Bblcna3arb yrBepm-

.'((irrr{e, qro trpu.turrr.r rlccJreAyet{bIx gs.,rerrnii onpgAerElorcg oco6trnnocrhro err{eAneB}roro

llacuoJloEtorlrlfi Toqrtr rra6rto;1euua ra 3eu,rre orlrocrrreJlbuo Coruqa.
'farorl oco6cflrrocTrrr(r, trpflyposeError,l H 9-10 SaCaIrr MecTHoro BpeMeHI{, EBJrfiercrl

rrpoxox(AeEr{e ro.r(oit na6rrogenur ilraftcrrMyMa snex'rpogrnar{Irqecxol"r cIur,r, o6ycnonreu-

ilo'ii rpnrunnbrrrrr ABrrx(0[ugMr{ trpoBoArrqrlx cJroeB, coSAaBaeMhIM}r rpatsIlTaqlIoHIIhII}I Bo3-

,qeficrugelr Conuqa, B Martrrrrtrolr uore 3eunn. flpeguonararocr' patree, rrro tryJlbcal{rru

Po A,R ocrr po3yJrbrar /IBE?fieErIE K 3eMJIe I'rrApoArrrra[Iflqecfiux no.nu, noa6ymAaeltftIx xop-

IIYCKYJIEPIIEIITI I{sTYIIEIIIIEI{ COTTTTqA BA TPAIIIIqE BEEtrIIIEfi ATMOCiIEPbI.

(.1 namefi ToqRrr 3peE11[, rCoMarEnTEbIe rlyJlboatrlrE BbIBBIBaIOTCE, UO-BrrAlrMoMy,

upor{eccatr4 B ItOEoC([epuLIx CJIOfix B TpaBLITaUIIoEEOM rr MaIEuTEoNI troJrrlx. flpll
:)ronr yAaercg o6tscnlrrs CesouEEIft n Cytouunii xoA Pc AR Ir crsar, c ApyrI'IME ,IoIIo-

rr(repur,rulr fiBJISEIIEMI{. B peay;rrtate raatt.raogeficIBIIE rop1rycl(yilsp11oro sBytyqeEufi

Colrnqa c BEergEeft atuoc([epofi Seulr no$oNAaeMoe IRApoMarEErsoe Bo3D{yqeEne Aefi-

erBrrreJrr,fio pactrpoorparrfiercr tro cr{JIoBbrM JItrBEtIM Marllrrrrroro trorlfi Ao uouoctpeplr, nrr-

:)r,trax BO3MyIqeELIfl MarEItTsOrO trOJI.E IIa 3eu.rie. HO MarunrsblM BO3UytrIeHIIEM B [peA-

JraraeMoM rraMII MexauxalrO rOa6yX4eEIIE reoMarEETELIx trynboaqril PC AR oTBoAIIrcff

po.'rr,ToJrr,(oarelrra,BLrBOAflqerocJlorrRapaBHoBecHorococloEsrlE.
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()N Tlilr (:o,\ \l,l(;lllON titiT\!lllJ;\ t,r, (;ti0,\lACt\Ii'l'1(; l,Ul.Sr\1.10\S ANU
'l'llll ilEHAVIOtlliOl.'TITIjIONOSPIlEltB,byil .S':1.)t,ortluslLin and /. Ii. Ocli.ntsooa.*-

l'c.'\lI geomagnot,ic ptrlsat.iorts \\'cr'(r sLrldic(l using I'apid rcoordings of tlro magnelic field,
olitainrtd with flrrxrnoLt'ic rlcvicc oI the (]rinrean AsLlophysical Obscrvatory during June
l{ti,7 l)cccm bcr 'l 05ft.

lftrc diurnal dist,rilrutiorr ul Llre rrurnbcl of appoararrc:os oI Lho l)c AIi pulsat,iorr for,
t';tclt -qoason is gir.cn irr I'ig. 2. As ilrc solnr corltuscular wirrd blons orrLrvard fronr Lhc Spn
r:ortt,i.nuously and the p'lrysical conrlit,ions in ilre iorrosplrelc, tvhicL rlctcrmine ttrc rlanrping
oI hydrorrragnclic wavcs, vtrly litt,lc rvil,h l,he soasor, thrr pronounced seasonal variat,ion
ol l'c All mal<es doubl ltL[ l,ho l.lrcory llral, Pc gconraglrctic pulsal,iorrs arc a result of t,he
trtrtvcrnertt, torvulris t.lre llarl,h ol'lr\rrlr.ouragnot,ic wavcs goncraterl at Lirc bourtdary ol'l,llr)
orrlur al,mosplrenr rrf llrc ]ilarl,lr lly solai. corpuscrrlar mdiat,iorr.

As a result, of l sl ricL sclcction oI I,c r\ ti pulsal,ions lrolr (,lrc rtcords, a slrar| rrra.ri
rrrrrrtr itt I)c AR *'as riclcclctI n'lric,lr oc,crrls at 8-... 1.]- i{) 111y111,s IoclI lirrrc. Ttris nraxinrrrrrr
rlocs rrot, shuw;r l.irrrc slril'L wit,lr scltsorr.

.l rr-ql at, t,lrL' sart(:) t,i luo:
I) Lhc biitrrcal,iorr sl,r'at,ilical,iorr oI [,lrt'If.xrEion lux;urrt,s sta|lc;
J,) Al'I"z--thctir'r-iatioir rrIcrit,ica] l'rtrlrrcncicsol'{.lrtr .li,r laycr. l'rortr a rnc{iau att.lins

"'t'';itii:.],l,lil;.,,,,, .l c'it,icat Ir,.r1r.rr.i.s,r rrrc rr] rayc,, is slarplv rlofiued:
/r) the arrrlrlil,rrdt'ol'quiot, solul riirrrttal valiution of t,lrc /1 comporcrrt, ol l,trc nragrre-

lic l'itrlrl, ttrro l,o Lidal ltltcnrltttotnr itt Llrc iorroslrlroro, ltachos rlaximrrm valpc.
'l'lrc rcgttlitl c:t'itutiorr ol lir -\ll goolrragrrctio irulsat,ion-s rrnd thcil rrrtrximprn in

rlitrrtlirl Iat'.ial,ioIt atrcot'tlittg t.u lrrt:rtl Lirne ut, llv s{'asorr lrclrrrils to rrral<o t,lrc assnntpLiorr
l,lral, t.hc inr.csl,ig'at,orl plrt:rrorrrerra ar.c tlrro [,o [,he pct:rrliarilt' ol t,lrc dail1, locaLion ol ilrr:
sl al.ion tlf obscrval iuns orr t,lro Ilar.t,lr l,cllLir.c lo LLc Sun.

'fhis pcculialit,r'. llric'lr [.rtl.cs placc nL 1)-- l(t irorit's locll lirrrt,. corrsists iu t,h1t t,lto
lroirtl, oI t,lbsClvat,iott l)ilss(,S t,llg rna.xiirrrrrrr ol'6lor:t,trrrlyrrurrril li;,Cc, rllg t,O titlll lnOl,iOn,q
ol' coudncLing Iaycrs: lrt'o([uco([ bt, 11,,, q,t,ar,ital iotral ucl,iorr of t.lro Srrrr, iu l.ho llarth's
trtrgnoLit', licld. Ilaltv il, Ias strltlrosctl tlrirt tlrc l'}c Ali Irrl-satious arc ir rtsult of lhe nro-
lt'trtcnt, [.ol'at'ds llrt' l']lttlr ol lrydrrtrnttgrurLic \va\,cs, goltol.alod b1, solar.cor,puscrrrlar ra-
rlilLion at tho lrrirurrlar.r' ol' Llro orr[t;r. al,nrosplrcl.c.

F'rom our poirrt ol'viou qcclrrtae'rroLic prrlsat,iolls aJ,(,. irl)l)iu.clrt,l1. 11,,,' to J)to('oss(,s
irr l.lre ioI:oslthcric ltrycrs irr glavit,y arrrl rnagneLic fitirls. Il is l,lrus possible [,o c.tplairr
tlro soasonal and tlirrlrral r.aliat,iou of ljo AII arrd tlrr,conitectiort l,il,Tr other iouospheric
plttrttottetta. As I lr'srrlt, oI Ltro inl,olact,iorr boLivoen soiar corprrsculal radiatiorr aurl the
ottlct atntosphcrc ol tlrc liitrLlr, the plrrrlrrcod hydn-rllrgnct,ic disLulbance actrrally rrroves
itlrttttl ntagneti<: litt's ol'1urcr, lo t,he iorrosplrerc aurl causcs tlistru.hances in thc IIalLh's
trrlqtrt:tic liold. llort'ovo'itt tlrc pnrposcd nrecharisrn oI c-tciiaIiorr o]'Pc AII gcolnilq,nl
tic lrrrlsations, l,lrc rrraerrctic rlist.rrr.btrrrccs orrl1, Ilir1,t.lrt,r,6lc oI a l!,t,rrl, rvhic]r rlistrrr.trs
I lrc crJtrilibriirrrr st,irlo ol t lrr, ltrt.r,r.s.

Perr.rctpaqr.rrr r i\J'lu.rrrroJro rroirr.r 3ou,llr I:Ia 6o;rr,ruofi paltBcllrne
(5-20 tt,tr,lnurt) c arrlaparypoii ur,rconorYr rryRcrnlrreJrrrrocrrr (10-?-10-8 eclttat)
rIoBIloJrfler o6ttttpY;rtrt't'l Ir& lrilrrrrcrr teonrar.Hr,ITrrrJe rlyirLcaqlru c trepI{oAoM
or rrecnoJll,ltux celiyrr/I /Io ltl,IHyrrrr I.I Br,rlrrc. Anrruirrry4a [yJrr,caqait
A - 0,1-0,01 y. fdnn llerr;tc'rparlur{ rryrrr,caqrrrt ranoro reprroAa u ltpnrucnoi,i
ac1'po(buslrqeclioii rl6copna'toprrrr (KpAO) r{cnodln)Byercn +Jr}oucMerprr{ecqan
)'crilrrorrria [1]. OSpa6orrta )r(Cfiepr,mreltTarbHot.o ]rarcpHaJra, tloJlyqeHHoro
c ItarIaJIa Ml'|, rlr,rlrrtr,rJra l)flI[ :]aKoHorreprrocTeii B c)rTorrHoN{ pac[peAeJleEE]r
ry"rhcar(lI"I,,rx cRlBr c rioirrrycr(yJrflprrblnr nsJryr{cr.rIIeu CorlrUa u rrolroc(bcpofi.
llortaaaRo [1], qro nprr r]i3€rrrrro4eftcrBufl noptrycr(yJrflpnoro roror(a c BHemEeft
arr\rocd)epoii i3e,lrnu flptt BIIeBarrIIor[ HarlaJre trarulrrrol-r 6yprr reueprrpyrcTcq

2 74arr, I{pr,rycr(oii o6cepl:aroprrrr, r. XXtV 17



MarI{IlTHO-I}IApoAIIIIa}{[qeCHHe BO,IIHLI, paoflpocTpaIIf]OIqHeCrI Ao IIOHOCdlellbr

r{ perr{crprrpye}rbre na 3eure fiart reoMarHr{rrrr,re uyrrr,caqur{ (Itil}t npn SSC) .

B gaunoft pa6ore rlccfieAyerca 4pyloft KJracc uy;rtcaqlrfi, nesecruuft nan
Pc, uru ycrofiuurrre xone6aun.s [2J. flrn uayqeHrrfl Pc rrcuorrr,soBaJrtrcb
6rrcrpoxo4nble BarII{cI{ r{arnrrr}roro nors 3eu,ur.r, rroJryqer.rrrbre u }tpAO c EroJr.E

1957 r. i1o 4ena6px 1959 r. flpnnrep nogo6uofi Barrrrcrr Aarr Ha {ur. 1. V4avrro
su6paunax cl(opocrr, paBBeprl{r{ rroaBoJrr,rJra EailI rrcltJlroqrrrb rra paccMorperrflrr
xaoruqecnue {nyxryaq}Irr MarHr{THoro rro"rrlr c arrrrJrr{TyAofi nopn4na o4nol'r
rar{}II;I II MeIIbme, HoTopble rIpII SarII{CII Ha MeAjIeHuoli cHopoerrr ser:r6cir{Ho
RolrrJrI{ 6r,r n craurcrrrl{y rr rrorJrrr rllrreirr.rrrr l)o;3\r,rrrT&T.

(Dur. 1. leoiuaururuno rryJrbcaltruu Pc, aanttcaturlre n IipAO.

SHcuepnrueuta.rrr,ur,rii r\rarellrraJr o6pa6arr,rna,rrcfl rro rrHclrpyrtr{i{r r{ouurera
IIi 10 Mexrgyuapo4noi.i Accorllrarllrlr reoMarrrerr'Iailra rI aeporrolrurr. Oqerrrta
xone6anr.rfi r{Jracca A n B uprr o6pa6orr(e npoBoAtrJracL AogoJrr,r{o crporo,
B ocrloBlrorl rlccJreAonaJrncrr ToJrbr(o [paBrrJrrrrbro pelyJrrprrr,rc (!) nyJrL,c.at(rirr
Pc Al1, PacupeAeJrerrrre arucJra cryqaeB rrorrB.rleHrIfl Pc AR u rerreHrre c,yrort
Ba rtaxr4r,rii ccBoH rronaBarro rra do.. 2 .

Pc o6r,r.ruo lllrreprrperr.rpyercrr t3-61 Hari peByJrbrar rr'rA[]ohrarrrr{,lrrL1x
Ilo.IIH, reuopr.lpyeMrJx no nncruuefi arlrocSepe Kop[ycnynrrprrr,rM r.rBilyqeHtrcxr
Connrla r,I paclpocrparr.flrorquxc.n 4o 3eunu, Brrno ynaaano, oArrano [7], .1to

rro4o6nan I,IrrTeprrpeTarl[fl BCTpeqaeT Becr,lra cyrqecrBeHrrbre TpyAr{ocTr{: ,-r.rA-

lloMarIIIITIIbIe BOJIHT{ Tar{OrO UeprroAa r{cflf,rTliBaIoT cr{Jrbrroc lrorJrorqe}rr{e
(<<{punqrrourroe) rr repeaapflArra) a uouoc$epe, rra Br,rcorax 200-100 mt,
TaH rITo IroJrHa npar{r}rarecnr.r He Mo?r{er upoftrn E-ctoli. Moiruo 6r,r;ro 6r,r

o6'bqcullrb rloflBJIerrrre reor{atHr.rrrrrrx. rryJrr,caquii Pc, paccl\rarprlRatr Brrerrr-
HIoIo arrlocSepy 4.rra noJrrr c uepuo4orr Pc naft urApoMrrrHr.rrHyro cpe[y,
n notoirotl il{arrrr{Trro-rnApoAr,rrraMrrqecHue BoJrrrLr 6ea nor:epr, paoIIpocrpaHrrror-
cfl rlo cllJroBbrl\{ Jrr{}rr{flrr Marrrr.rrHoro rroJrrr 3eruun 4o r.rouoc$eprr. Ilocuo4lxa
B DTot{ orHorrrerrur{ ne4er ce6a rruaqe: o6wnue Eeii:TpaJrr,uoii rto,rrrolrefrrr,r i]
uouoc{epe }rHoro 6o.nr,ue nouuaonauuofi.

I,Ia cpanueur{a nepr{oAa reor{arHr{rrrr,rx rryJrr,caqlii rr nperreHr{ cBo6oAirolo
rrpo6era n F- r,r E-c"no.nx cJreAyer IBi,.rro [prr roit crerreHr{ rroguaarlr.rn, rioro-
pan ua6ruo4aercrr. B nouocSepe, ueitrpa,rr,nr,re aroubr Hc rroryr 6r,rrL ycJle.rcrrr;r

no,nuofi. B aronr cryqae, corJracuo [9], ro.,rna pacilpocrparraercrr r{an DJrer{rllo-
l{arHrrrHa.E rr trpeAcraBrflercfr BoaMo}firrocrt olrr,cumrb Mexagr,IBM BoBrrr{Iiilro-
BeHLIg reorrarur{Trrrix rryJrbcaqvfi. Pc r{ax peayJrrrar rrpoxox4er{lrrr il.[exrpo-
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NrarHI'ITTILIx Bo'[Ir coorBercrBylotrIero [eprloAa, Itoropbre He rrepece}(atu'f
F- pr E-c.ilor'r xan rl,IApolvlarnlrrr{bre BoJrnbr, a cKopee npocaql{Barorcfl rrepeB cJrorr
I(aIt Herlo,I(llttxtulrii npoRoAHLIIt, TaI{ rITo RerqecTBo rrc /{BrI}HeTcfl c Bo.Tr}roft, j{
lrororry <tlpltnqltouubleD norepI,I I,I 3aryxarrrre rrB-Ba ncpe3aprrAr(r,r orcyrcrByro]r.

Oguaxo IIar{ I{a}I{ercfl, rITo eIIBa JII,r cJreAyer rrpr,rBJrer{arb Mar}rr{T}ro-r.r,rAJlo-

ALTHaMI'Iqecltoe paccnlorpeHrre uHeurr.reii atuoctpepr,r Arn o6racneHr{f t\rexaHrIl-'lra Pc; olrlleAeJlrlrcrr1yrc poJlb B aroM [rex&rrrr[]i\re /IoJur{Ha r{rparb uorroct}iepa.
IlclrI,r aa Pc ornetcrneHllr,I rl{Aporlarrrrrrrrrrc r}o.[rrbr, reneprrpyer,rbre Hop-

uycltyJrrrprrr,rNr r,r3Jryqerrrrerl rra rparrr{qe nHelrrlrer"r aurocScpr,r,.ro cJreAoBaJro
6r,r oxrr'rqa'rr,, lITo rIorIBtrIerII{c Pc rra BaurrcrT Ire AoJr}I{rro 6tt Banracerl oT ceBoHa.
Ioc](o"rIbIty ecTecTRCHI{o npeArloJIo}l{rrTb, rj'fo r{opilycltyJrflp}rog rrB.lryqeHl,r0

Connqa cyulccrRycr flocroflHHo. MerHTly re,rr o6parqaer rra ce6fl BHr4n{arrr{e ror
illtcllepIIN{eI{talbrrr,rrii $aHt, uro PcAR I,IcIrIJTr,rRaror crr,nr,ru,rfi ceaonnr,ri,l xo4
($ur. 2) r{ rrpafirttalecl(rr orcyrcrBylor B B]rrrHec BpeMrr. Orcyrcrryror Pc rarrrre
Ir Il IroqHoe Bperlfl s nlo6oii ceSolr. Ilpe4nonoinerrrrc o Tolr, qro aror ceaolrrrrrli
xog o6yctosnou 6orr,rul{r\{ Baryxa}rr,reilr r'[r/\])or\{ar'}rrrr}rbrx BoJrrr B l.rorroc(pcpe
n elrurrurl ceaor (r.rnu HoaIHoe npeu.n), ol(a3aJrocl) rrecocronreJlBHblru: :laryxa-
runc (gxoy;nclo rr <c[purtquorrnoe>) orcyrcruyer r]r,rlrre r,rouoc{cpr,r, a rra Brirco-
T ax 100-200 n"tt ocnonnoii BnJraA Il Baryxarrrro BrrocflT croJrnrroBerrr,rc c nerl-
rpaJrbHrrrrr.r aroNrar{rr [10, 111 u uepcaaprrAr{a, rpprrrerr arpr[eHr repctsapflAnrl
rrB.rrflercrr ocrroBHrirr I1 I .

Orlsu.Iecxr,re ycJro]lI,Irr n r.ronocdrcpe, orrpcAcJrrr]oqr,Ie Ba'r.yxaHrrc, r.raJro

rIeIIflIorcl or ceBolra It ccaoHy. Tax a.rrexrpoHrrarr noHqeHTpaqr.rn n o6;racrrr
r{anc}rh,rytra c;ron F, i} rerHr.rii [oJrlICHr] llaBrra 4,3.105 ?llercmpoH,o7lcst\, atr-
nroii - 7,106 e,,tenntpottoolcns. Cro.irr, )r{e r{aJro r\reHrrercrr r,r Br,rcora cJrofl npr{
nepexoAe or 3rIML,I n rrcry (250 r.r 270 nat, coorBcrcrRerrrlo). CornacHo par(ernbrrr
rlccJreAoBarrnnw 1721, Ter([eparypa tr rrJrorHocrr, rrer,lrpanr,nofi rtor\rrrorrerrrbr
u o6racrr.r Br,rcor 100-200 84,rrpar(Tr,rqecnrr ocrarorc.s [ocroflH]rrnun. floaro-
Ity cr'I.ulnrtii cegonrlr,rrt xo4 PcA[l He yHJraAbrBaerc.s B paMnr{ Teoprrr{, rrbrrarc-
rqei,ica o6r,ncnprtr DTor Br{A reoMarHr,rrr.rbrx rryJrr,caqufi nan peayJrbrar ABr,rx{e-
I'II{.fl IT 3EU.TTE TT,IAI]OAIAI}IIITI.IEIX BOJIII, IEIIEI]I,IPYEMI,IX IIA TPAHI,IqE BIIEIIHEft
arruocdre prr r{ o pnycrryJrrrprr6rM r{ B JryrteHr,rer.r Conurqa,

Vxar;anrroo o6ctonrelr,crBo rr tor: dranr, rrro cro,rb )r{e c}rJrr}rrbri,i cesoHHhlr-l
XOA IICilI,ITI,IRAOT 1,I CYTO'IIIOE PACNPEAEJIEIII,IE NO'IBJIEI{I,Ifl J,IOHOC+EPHIiX BOSIU}I-
uleului * ($ur.3), uo6y4r.rnrr rrac o6parr,rrr,cn rt 6o,nee AerarrbrroMy uBysenum
I,rouoc{epr,r B rr&crr, ItoI'Aa lreoMarr.rl4TrrLre flyJrr]car{nr,r Pc }ra Barrrrcr{ 6r,r.irrt oco-
6cuno uIrreIIcI,IBI{hIurt. Ha $tzr.4 flprrBeAerrbr Barrr{crr Rr,rcorrro-rracrorrrr,rx xa-
par{T0pl.rcTlrlt /trJrrr "rreTr{elo r{ 3lI}rrrclto [epI4oAoB.

Oco6eunoctr,ro r,touoc{ep},I ll Jrcrnee BpoN{a rr Bo nperrfl paBrroAerrcrBnr-r,
KorAa qrrcJro nonnneru,ri,i P0AR Ha Barll{crr rraTicrrxTaJrbHo, ,rBJrfleTcfl lraJrr.rqtrc

ltacc.toerrr,rrr 06racrr,r F rra lna clofr I'r n F, rr cRerJroe RIteMrr cyrorr (<pur.5).
rI pu orcyrctnuu Pc A 11 nrrcouro-qacrorHafl xa p aHre pr.rcrr,rHa rrorrocrlc prr lruee,r
BUI(, yltaaarrrrr,ri,i na{ur. 6, r.ra Koropoft Br.rAHo, arro Aanre t} Jlerrrcc Bpe}rrr, rtor-
Aa paccJroeHue B o6racru ne na6uro4aercrr, rryJrr,caqr,rr,r Pc oTcy,fcTByroT rra
sarluclr I'r xapaltTepl'IcTrrRa I{l{eer ranofi }nc Br{4, KaIt }I r} Br.rrr}Iec Rpel\rfl. Ogua-

* lleyueuuro sroro rBJreur.rr 6y4er fiocBffrr{ena orAeJrr,Eaa pa6ora.
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(Dnr. 2. Cyrourroe paclpoAeueuue qlrcra uosurourrii
nyur,carqrrfi Pc AR no cc3orraM r 1957-1959 rr.

d - Jrero; 6 - panuo.\eucrtrrte; d * olllra. BpclIrI Mo('xopcrioc.



rio .\rARf,ll,vyrr l)c.\li B cy'lo.rrro\{ xolte, rro ltalu[]r l\&rrrrbrrr, flallaeT rra B-9-
l0 ,racou (ro :rtt'c'r'itolly npeueuu), r,r gror rrar{crrlrylr rre c]rerIlaercrr lro l]lleilrcgrr
c ceBoHo[I, l] To lll)ettrt ItaIt cyrorlrlr,ri,i xo4 llBr\ICnerrlrl"r B cocrorlHr{u Irolloc*ep},r
C CeilOIIOl\t peilliO liLIpaiKeII.

tr4cc.rrenonarrrrc rrorroc(repbr r] yrperrrrr,rc rrAcr,r uol(aga.rlo, rtro rrpllBeAeurroe
ribrtrrr) Boilpail{cIlI'I0 lr0 rIBJIrI0r'crI l{efipeoAoJrr'ltrI)Iilr. O6pa;tonalrr.re uorioct}eprlr,rx

t

rDnr. 3. Cyrourro,c pacnpeAeJrerrr're rrrrcJra norunerurii
rrotrocdrcpnr,rx noslryrqeurlr':r Ba paaurrro ceaorrr,t 1958 r.

Rpeun lrocrroncxoo.

ciloeB B.xerllec Bp0r.r,r HarrrrHaercrr n 6o.neo parrrilro qacrJ, rro paocJroelrHe ()6-

,[acru F crauorurcrr ycroi.iqr,rBr,r]\r .lrrrmb n 8-9-10 rracoB, EeBaBrrcLrMo o'rl

ce:loua. Mtr ue IlacTaltRael\r 3,I{ecL Ha Totf, rrTo rIa.[uqI,IC Ira BIicoTHo-qacToT-
rrErx xapafiTe]lr.rcTr{xax pesr(o Br,rpaxerrHoro cJrorr F1 Rn.naercs eArrHcTBeEnr'rrr
r.I He06xoAlilHbllr ycJroRr{er,I Bo3IrI{nr{oBeHLIrI reor\rarHnrHblx n}Jlrrcal{ufi PcA}t -
tla6illoAaeTcfl llsA cJlyrraeB, ItorAa PcAR BoarlltI{aIorlrpll cJra6oM paccJIoeul,r?r t}
o6racrn u.trn o6paaoBagr.rr4 trpocJroen (Slrr.5).3auerlrlr rar{xre, rrro croii [,'r

B AHeBIIOe Bper\IrI JIoTOI\I I{ B paBrrOACHCTr}UC CyIqCCTByCT rrp0AoJt}r{r,rTenSrrr,rii

n
30
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(Dr.rr. /r. llanlrcll BElcorrro rrac'rorilrrt-\ xaPaRTeprcflrl{ A.tIrI Jrerllero II SillIIICro treploAoB.

Bpeur nocttoncxoe.

@ur. 5. iJauncr, Br,rcorlro-qncrorilr,Ix xiLl)iIr{ToI)IICTIIrt l .rtc'rrrllii coSoll, Iior/\i\ 3a]loI.llorpll-

poBarILr rrrrTOrrcIlrltrrrr0 IIyJir,carlItu Pc AR. Bpclln ltocttt)I]cito(].
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orl)c3or( Bper{cHr{, r} To B}le}{rl HaI( Nraficrr}ryrl tryJrr,caql{I,I Pc [prrxoAllTcfr rla
8-9-10 qacoB rrecrHoro rlpelrer{rr r,r AJIrI rly.Ilrcalluri Pc AR Dror }Iartcu}Iyr[

,IBirtrerc.tr nan6o:ree oralerJrllBLrlr. Oruerlrlr roJrbr(o, qro IrorIBJIeHlIe nyJlr,carulI'l

Pc AR cBrrBaHo c paccroelrurerl o6nactu F u o6paeoBalrtlorl rpocJloex. Mr,I ue

paccMarpr{Raelu BAecL ITpIIqLIIILT pacc"rroeHI{fl, o6cyxilotll'Ie BToro Bo[poca

Or.lr. 6. 3anucl, Br,rcorrro aracrorrr6Ix xapar{TeprrcrlrR rrpfi orcyrcrr]rrr rlyJlbcaqr.rft Pc.
Bpcr'ra uocnoBctoe. .

R6rxol{r.(T Ba paMr(rrAalrrroro ooo6ulenlrn.lfarr6o,lreelpllr}.Iler(areJlbr.rlll\{ll rl lroii
o6;racrr.rrrBrrrrrorcrr pa6orr,rC. [t. Mlrrpa [13] n l[. rD. Ntaprrrua lI4], o1r,nc'
irrrrou-{lre aro lBJre]rr{e HaIt pcByJrbrar rrpr{Jrru}rrbrX ;qnlri+teurrft n lrorroc$eper'

Cnegyer oco6o rroArrepnr{yrr, cJreAyrorqrre ar(crreprrrrcrrra.rrbHr,rc $antu.
Ha 9-10 qacoB N{ecrHoro RpeNrerr,r rraAaer:

1) nanclrruyr,r rroflBJrcurr.E rlyJrrrcaqlrii Pc AR;
2) cranqaurcn 6onee yctoii.ruBr,rr{ pacc.[oeupre lt-o6nactlr; ) t i'

3) rraAaer i\raltcl,Ilrllr,l BeJlr.rqrrur,r Af"Il, - orriJrorron]re ItpI{TlIr{ecIiIIx qa-

crur cJIofl F, ot crtorrrarrrqcii ]rcllrralrLr (r[rrr. 7) ;

4) uagaer Nraltcr{rryr{ Aerlpeccr.rm Kpr{rnrrecnr.rx rracror clos Il [15];'
5) ann,nury4a cuonolinoii corr.re.ruo-cyrounofi:. Bapuaq[u /I-xor'tuoneurrr

rrarHr{T}roro IIoJIfl Lsq, o6)rgfiqrrarHatr [puJrurjrrr,rMrr flB.TrcrrrrflNrrr B i,ronocsepe,

nocTr{raeT r,raKcIIMa.[bIIoIo 3HaseH}Ifl.
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13ce yxaaaulrble tsIJU.tc ,ItsjIeHrrrr rr oco6errrro lral(cr.rl.ryr\r nonBJreHrrfl pc ,.\R
ttar'r6o,nee pe3I(O Bhrpa;ixerrr;r B "trerlree Bpel{rr, nprrqoL{ B cyroqrroM xoAe Bpe[rrr
l\IaHcIIr'lyllu Hc clleuta('Tclr (l) c c(':loIlorr, lI(,rIne1'clt t o,-rbrio oIo alIrIJI]t1,\,jlir.
Pery"lxpuoe aoa6yxiTlenuLl rcolrarlrrrrrrrJX rrvlrrcaqrrii Pc AR, rx ycrofi.niur,rr:i
-\taltclltltlllrllcVTorIIror\I x6l(g rIo t{ccltlolry ripcleIIr.I }l .nro6ofi Co:Jorr
rI03Il0.'IrIK)'r tlalt lll,IClttl:laTl yTAel);liAeHIIC, uT0 tllllltIrtIILI iICCJI0AyeMLTX flBIC-
nnilr oupeTlt)JlflIorcfl oco6errlrocrr,Io eirteArreBHoro pacloJro}r{eHrrfl Toq11rr Ha6rIo-
ilelrlrtl lIa SelIJIe orIIocI{T0.-Iruo CoJurqa. ?ariol'i oco6ouuocrbro, nprypo{crrrroii

i ()ur. 7. (.lyro.runii xo4 cpe;1ueii rJolu(urHri orri.rrorrerrufl or ,

. 0xo,-rl;txn1r'ii lre/{r.ralril :la 1g5g r. .Eo t}l.r(}}ll lorrocr[eprr,rx ..

roalrynlelrlii. Ilpeur rrocrtorrcriot,.

Ii 9-10 rlacail IIo i\Iecrllo]Iy rrpeilIcrrl{, rB.rrriorcrr rrpoxo;L(Aerrr{e l,(}(Irtoii
Ha6.rrroAeEI'Ix (r ee cyroriHoll Ilpar{errrrrr c l3e,rl.ueii) rrar{crrnryrra aJreHTpo/pr}ra-
MI{rIecHoit cIrJrbI, o6ycron.rreuuoii rrprrJrrrBrrbnrrr ;Irrrr,,rteHrrflr{A uoHoc{l]{lpr,r ,

coBAaBael\{Hi\II{ rpaIlIITaIIII0IrHIilI noageftctutrerr Co;rr11a B rrargrrTrroM uo.'r0
Senrrrr.

f(an ynaar,rna.rrocb paaee IlGJ rr RaH rroHaB])rBaro.r, rraurrr peByJrbrarr,r, r,co-
IIal'HrlrIrLIc lryJlbcal{rlrl Pc aaulrcr,rnaroTcrr 6o.uee urtreHcr{Bgo upn cua6o ro;r-
l{yIqeIIIIo}I [IarHI{TIro]u uo;re, B BLICoI{LIx urrporax B aTo BpeM.rI Balr{cllBaror-
cfl rr{rarrrcKr,rc rryJrbcaqr,u.r Pg. flpeguonarailocl, 1116 rryJrr,caqrrr{ pc ecrr, pc,_
llyJlbrar uoa6ymgeuuf IlIarIII,ITHo-I'IIApoAlrrrai\{rrqocrtux }roJrH Bo sEelrHeii :r1,-
Iroc+epe Ir AIIIIE{eHIIIT 3Tr'Ix BoJrIr H 3elr.ue ro ol,r"rrorJnrx{ jrr4Hrr.rrrr Marr{}rr-
Horo troJIfl 3elr.nIr. Cal'r xe llorori orr(Jlorlrrercrr H llr,Icoltl,rM mrrporaM H orBcir-
crBerr 3a uoJl'EpHbrc lIarElITH[Ic 6ypl'r. C Toqliu BpeHrrfi paaBr{Tr,rx r]rJtlte
UPE4CtABJTCUT,Ift IEOMATHIITIII,IE IIYJIbCAqIIII, IIO-NIIAII,\IOIIY, BbISBAIIbI trPO-
qeccarllt 1l IIoIIoc+epIIbIx! croflx B . rpaBr,rraqrroHHorr tr lrarHrrrHoru froJrrrx.
Marnurur,Ittr BoBtlyqeErIflII Ir upeAJraracr{o}r rICxarJrI:JNIc orBonr,Tctr rorrr)rto
poJrr, areHTa, BLIBoArrIqero cJIoII IIB IlaBrroBecrror.o cocroflEr{fl.

B saxrlo'IellEe aBTopLr npI'IEoc.rIT 6rarogaprrricrr, ;ia6opagTaM rlarHr,rrsoii
rr rroHoc+epuoii craHr{HH r(pAo aa o6pa60rxy }rarrrnrrrbrx rr rroHoc{ep[brx Aa]r-
nrrx. Anropr,r rny6ono rrplrlrrareJrbrrbr..rrJreuv-riopp. AIl. CCCP A. B. Ce.nep-
rroMy 3il uorleBHoe o6cyixgcrrr.re cr&TrrH.

,(ena6pr, 1959 r.
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Ar(AIEtvl 11 fl HAyK CCCP
I,I 3 B E C T M FT IT P L,I M C IT O tr{ A C T P O (D I{ 3 I{ II E.C I{ O }T O B C E P B A T O PII4 II

ToM XXIV, I960 r.

HEHOTOPLIE CIIOCODbI PE|I{CTPAIIIIU
Br,rcTpqllpoTEKArorqux npoTIECCOB HA COTHUE

C IIOMOIIIbIO MIIOTOSJIEMEHTHOTO PAAI4OHHTEP@EPONIETPA

If , l', Mouceea, IO. A, Iopoacnuii

Il ctarle paccuarpllBaiorcfi crroco6u peruorpaqrrfl 6ncrpr,rx trpoqeccoB ga Co;rrrqe
c troMoqr,m MHorosrreMerrrEoro paAEotrrrrepapepouerpa, ,(ar sToro [peArraraeroff [reroA
rlfloroKauaJlllroro paAl{otrpl{eMa. O{cIIEBaercE BJIrraEBe lroflocH trpouycl(aErrE trprreMrroro
TPAI(TA NXTEP$EPOUETPA IIA ruIIPUEY JIEtrECTI(A AEATPAMMIT EAtrPABJIEEEOCTE.

SOME I,IETIIODS OF III]GISTRATION OF RAPID PROCESSES ON THE ST]N
13Y MEANS oF A ilIULTIELEilIENT RADIO TNTERTEROMETER, by L C. tuIoi-
seyeu,Y. F.Youroushy.- Methodsof registrationof rapidprocessesonthesunbymeans
of a mulLielernent radioirtterferometer are considered. For ihis putpose a method of mul-
ticlranncl rcccptiol is proposed. The influence of the pass-band of the receiving channel
on the width of thc lobe of the directional diagram is estimated.

/{.un r'rayueHrrrr paaBrrr,.rR 6ucrpnx npoqoccoB Ha col,uqe Eeo6xol{uMo uo-
flyqarb ero paArro]r3o6pa?fieHue rre roJrr,Ho c 6orbtrrutvr pasperrreHr{eu, Eo r.{

I{OCTarOrrHO rracro. Errcrprrrl o6aop co.[rreqrroro Ar.rcxa nroxtno ocyq,ecrBr{Tb,
rrprrrrerrrrB B lrrroroaJrer\,rerrrrroM Kpccroo6pasHol\r paAr{onutepseporuerpe, ouu-
caHIroM s [1, 2], I(arraHI,Ie AIIarpa]Irrbl HarrpaBJrerrHocrr,r LrJrr{ }IHoroxa}IaJrbrrbrft
paAuonplrcNr, /{r.rarpallltra Hanpar}Jrerirrocrrr paArrorrrrrep{eponrerpa o6paayer-
cfl AByrIfl BBaIIN{Ho-[ep[e]IAr'IItyJIflpHLItrIu pEAalril aHTeIrH 11 aaBIrcrIT or AI,Ia-
IJlaMnlbl EaIIpaBJreHHocTrr lialr{Aoro prrAa.

I4arecruo, alro rIpI{ AciicrBl,Iu [Jlocrtoit Morroxl]or{arrrqecnoft Bo/rrrbrr naAaro-
qeii no4 yurolr fl na pa4 cnn{aano coeAr.rHeuurix oArruanoBrJx arrrerrfl, pac-
rloJlolrteurrr,rx BAo.rrr] npnrroii,[r,rHrrr{ Ha paccroflHttrt d [pyr or Apyta (tfrrr. 1),
I{a BXOAe rrp[ertirr,lna noJryqr,rTcg noJIe6arrrre Br{Aa

"1 
sin (cp i-q') r'T:11,.;J;;,i,j:'llr.il,.r' i- 20) r-' ''

r',r\e / - arvrrrJrr{Ty4a nolre6an}rfl, rrpr{urrroto aHTeHHofi; q - {ara itone6anrri,i
B aHTer{He a; +- na6er $aar,r B JrrrHrrrr coeAr{rreHrrfl [pr,reMHr{Ra c aureuuoil;

2nd
d. : L sirt 0 - yrJroBafl paBrrocrE' xoAa rlre)r{Ay coceAur{Mrr aJreMeuTarrr{;

0 - rrauparJreHl,Ie rla rlcroqHlln B rrJlocxocrlr pflAa aHreHH; tL - lttrcilo arrrerru.
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Cyrur,ra atoro rrl, PaBlIa I31

, ttd.
srlr -r- f (tr - _ l)y IA-*;.sinlel-rl'i*z l
srn z

He nurepecyxcs {aaoit pesyJlbrllpyrculelo tto;re6atrltn u trepexoAfl I( I\'Iolq-

Hoc'llr, floflyrllrM I4l
si" #p (0) : 
--n'irsin2 7

t.1e P (0) - uorUno0Tb, IrptrlrrlTaf clrcTelroii o't'TorIetIIIoro IICTolI}Iltlia, oTHe-

celruarI It' llo[{Hocrrl, rpIIHrIToii ognun lli} SJIeN{e}IToI} '

(Drrr. 1. l'lr7q crlllipaarro co€l[IlII€II]IIJX altroIIII.

3ro nr,rpa111e,Hlre lrN,reeT ptg ue(o,nl111nx rraHCrrr.ryrlOB, 11por'Ie;q1yToqgbtx

rrerr{Ay HyJreBbrMr{ B,arreHuflMu, coorBercr}r},rcur,r.{r\sr lt : trn (rge /e - IIeJIo€

turcJro), u pn[ 6onsnttx r\I&ttcrlM]t\IoB, HorAa | -- trn, Borr,ruue rlal(ctIl\lyr\thI

COOTBeTCTByIOT OCIIOBHLIilI JIeUeCTI{alI [I{Orp&r\ilILI Ha[paI]JIeHIIoCTI{ CIICTeMbI'

Yr.ltonoe paccrotrHrre MelnAy Hr{}Irr BaBrrcrrr or oruoltrerll{fl =[r a [IlrprlHa oclron-

rrol'o JlellecrHa, qucJlo I{ a}InJIlITyAa IIp0NIe}H}TO{HLIX IIaHCIINIyI\{0B oIIpeAe-

"{riroTc.a XoiluqeCTBOM aETeIIH n. B nepneHAI'IItyJIfllluoi'I [rrOCHOcrll AIIarpa]II'Ia

TTaIIpaBJIeIIIIOCTI{ I(a}I{AOIlO "TIeIIeCTIta OATIOIO p.fIIIa aIJTeIIII paBIIa AI{AIrpal',I}le

IIaIIpaBJIeHIIOCTTI OAHOTo 0JIexlelrTa B DTOii ITJIOCItOCTI1 '

Ilcru safll.r, Bropoii llflA aHTeHrr,' frepfieu/Illny.rtl1lrrr,rit nepBorly, lI cocAl'r-

rrrlrrr prrgr,r flooqepe;1Ho TO I] {a3e, To 1} IIlloTIIIloda:}e, lIoJlytlltrgfl r{olIyJIfIIIlLI

]II{TEIIC}IBHOCT}I CI,ITIIAJIA I{OTOAIIII'IITA B TOAIITAX NO]IECEqCIIIIfl /(lIAIPAXI[I HA'

lrllaaJIeHI{ocTg AByx ptIAoB. IJlltrcur'rutt, IIOcTpoeII}lLrii 1o }{o41r'111q116IIHol{y

nplHI{I{[y, 6ygOt nr,r4eJIrITL TOJIr]IO ]'rOly.rII{pOBaHIIbIii ClIl'HaJI I{ (Ite saNIeTlIT))

rrc.rorrrrlrlta, HaxoAaqerocfr n JlerrecTrte oAIIol'o ptlAa. r{ilcJlo JIcrlecrl{oB, ItoTo-

ll'6re nloryT OAIIOBp0IIeIIIIO yqacTlroBaTb B IIlMeNIc IISiIyaIeHI'Ifl, oIIpeAeJItIeTCfl

ntrrllpllrofi /IuatpaftIr{bl HaIIpar}JIeHHOCTu oArroro aJIcr,IeIITa,

Itaqanr.re reileCTria paAr,ror.rrlTepScpo,lrerpa r\Iolltllo ocyglecrBIlTb cooTBeT-

crsyroqeii petyJIr,IpoBItOfi d)asOBLIX CooTIIOIUeHuIf Mei(Ay OT,AeJILHLIIII{ AJIe-

IIeIITaMI{, COOTaBJIflTtrII{NII{ paA IIIIrep{epollerpa. fIpIIHqI{ilI{aJIbIIo 3ro Mo?t(Eo

perttuTr, rryTetvl IIOMeqeHI4fl R cOgAIIHIITeJIbllyro JIII1rI'Irc HaffiAoii aHTeHIIrI

ot/



{aBoBpalqarerrl ilpuqerl rIpII urJrrerreHrrrrdratr,rrrepur,ui{asonpaqareJrel,r rrir ([,

ntopoii AoJr;iHeII IrBlIcIrtI'I'b dralr.l, 11n 2rp, rperul"r ua 3rp rr r. f. i1o ng.
B rtexoropriX ciljllitIIX trc o6gltate.lrbrro r{arrarr, .,reuecrxlr o6elrx troJI()rjl.i 1

rrurepSepouerlla. Ec,trI,I ItaqarL .ircIIecrrtlr ro.lrbrio napa.ri.rreJrr,Ho He6ecrr0lrY
r\{eprrfirr&rr], To paaBcprrta ilo Drrnarrop]/ rroJryrlmcr 6,uarogaprr cyroqnorry xo/\]/
rcTOrIHuRa. Tor4a oAIro Iro,[]Ioc pa/UIor.I3o5pa;rcrrrrc C();rrrqa n6nr,rarr lreprr-

[Iraua 6ygeT [o;ryrlarr,ott B Tericrflrc -- 2 nltrr.O;llrtrtro ]rprrr,reneHrre $aaoupa,
lqarelel:i 71nr 6r,rcrporo ItarIarIIIrr lIllarparnrr,r r{arrl)irr}Jrcrilrocru rra Aerlrrlroi]l)o-
riLIx.Bo.rtTrax nLri)LIIJaer irarplrAlrerurr{ ro Itorrc,rl}\rril.rrBtrbn.r co06parxettr,rarr.

tl)ur. 2. (lxoua coc,Iuucrrnbrx arrrenrr. 
i

I.lo.rtee IIpuoi\l,uo,\ro riaqalrrrc IIralpaNr]rbr HaltpaB,irL,rrrroo'ul rryre]I reprroArrrrc-
cI{oro IIB}Ie}Ierrrrrl rracrorril rcrepo4rrrra (rrnr.r npurrrr}racrrorir, qacrorbr) [5, (i ].

Tan rtalt Maltcr{uyrr rrpl{erra (ocuonHofi ;neuecrori) lro.rryrlngl'g, B roM cJry-
,I{tc, ec.url paBIIoorb xoAa r{e)fi/(y coceA}rrr}rrr arrrerr}rar\rr{ panna Al,, l'l\(r
/i: .,. 0, 1,2,3..., a L - /IJrIlIIa IloJrIIbI, To orcloAa ,rcllo, rrro? l\rellfltr I, uolnro
r,letlfITL IIOJIO}I(elllle OCIIORIIOIO "iICleCTKa I] ilpOCTpanCTBe,

Iic;rrt nplrrrelrr,rrb coeAr.rrreHr,re aHrerrH, rror{aBa}r}roc rra Srrr. 2, ro paanoc'r'r,
roga 6y4eT cocroflTr, r,ra rryrr{ RoJrrrbr R BoaAyxe 1,, rr rr }ia6cre - 1,,. B ar,orr

c.[yr1s* rloNtrrocNrex{arr,riraBrrr,ui"{ouecron (0:0) 11 arraqnreJrb}ro y]\reHr,In}r1'1,

ueilI,IqIIHy AcBlraquu Al,, rroro;uy irro r{e?r{Ay a.rrolleri'ra}rrr p.flAa BcerAa rrMo(}1'-

oa paarrocrt, xo4a 1,,.

llpu rou FIJrI{ I,IHor.I cnoco6e fiarlaHrrfi Jrerrecrr{on l{rrar'llaMrlrbr rra[par]Jrcrr-
rrocrur [pr4xoArrrca 6patr, rre6ofibmyro [ocrotrr{Hyro BporreHr{ perr{crpr{pym-
rqero uprr6olla, Tart fial( .lrerrecrol( I{oJI}KoH Ba orpa}urtleHrroe BpeNrfl ((ocBerrrl'r,)

IloorlepeArro RCC yr1n61r,u corrrcrrrroro Alrcfta. vlterrr,rrrclrtre IrocToflIrlrori rrpt'
.\{oIrr.I ue/{er ri yrrcrrLrtre)rrrrro qyRcrBrrreJrLHocrrr uplr6o1ra. I\{oxrrro r.rB6eH{a1 1,

aroro, rrpLIlIerrrlR c.ire;1yrcu1r,rii rrero/{ floJryqeHufl paAr.rorrao6I]atxcrlll
Co.uuqa.

Tart tiati rIo;Iox(crrrre .rlc[ecrr{a r} trpocrpa}rcrr]e l{,rrfl /{arrHofi aHTeHHoii clr-
crci\rr,r aiulucrl' or npl{Iltlllac}roir AJITIITLI BoJIHbt, To, rrocrpol{B r-tHoron&rltrr.ir r,

rtr,ri.i trpl.tel.trruti c IpaRrr.rlbHo paccqlrrarrHr,r[r paBHoco]\{ IIprrHrr]llaeMbrx AJn.ril
lloJlrr, rlolrtrro yrleJlr{trrrrb rrrrcJro JrerrecrnoB nurep{epolrerpa Ao ral(ofi crerrcru.r }

{To Hcrorrur.rl{ flprr cyroirHor\{ /Ir}lrx{eHrrr.r 6y4er uponflcr,rBarbcfl rro ncer:i c*ocii
II0BepxHocTrr.

Hanprrltcp, /{.[fl rloityrrcHrrrr paapeurarcutrei.i crioco6rrocrrn ooprOnu 1f,
yrJloBoro Alrar{erpa Co;rnqa uuteptleporrrerp AoJIKerr cocToflTb us 64 oueueuloB
uo 32 n prlAy c paccroflrrfleNr r{exAy HrrMI,r B 40 1". B arorr cJryrrae yrnoBoe pa(r-
cror{rrrro },re}r(Ay Jrenecrxar\{rr oxoJro r{errrpa cucretr{hr 6y71et ,- 1,o5, a rnrrpurra

28



rialHAoro JIeIrecTHa

cLerarb Ea 15-20
coc€Agero Ea 3" il

orioJro 3' no uo.rroBrltluoii rvlolrlrrocrrl. flpuenrnux l\{oxtrro
xarraJroB. Ecnlr .rrcnecroli r(alr{Aoro Harrafla orcrolrr or

aHTelrrrr,r coeAr.ruelrbr cor,nacrro rpnr. 2, To riarraJrrr AoJrlnrrtr

tllnr'. .3. B:rort_cxcua pa4uonnrep(pepoMerpa.
d-aEteHlrbr; J-uo41,,,1s1ep; .f.I*cMeo,lreJu,; III, IV, V f, r, [.-yllrJ,

IIeteRTop, ylIrI xalriloro IiarraJla; l:I _ Iluoroltaflarr,nrtfl pertrcrparop.

oil.ltfitlaTbcrr uo ttaoroTe /lpyr or Ap)rta ua 0,0879/o uecyqgii? rn,o rra tlo,:lrro
20 c.x cocraBJrfler l,BLIS Met1.

I{a sur. 3 uparne;1eua [pr,r]rep]rar{ cxer{a ,raxoro paAuorrrrreptireporre'rpa,
a rra rfur. 4 -- rronv.rerrrre paArrorrao6paxtenlra Conrrqa.

0rnr., 4. Ilouyueune pa4uonao6palr{enrrrr (lo.ultr1a.

llc.nr upu Ea6firoAo,n'r[ rrcroqH,rr€r yroJr 0 ,e 6r,rnaer ]rerrbrre z0*2b,,
ro arrrelilrbl Molr{tro co0AIIIrsTB corJlac}Io rpnr. 1, I{cnoJIbByB AJItr pa3rreceH[rr
Jlor(lcrnoB B [rpocx.paHcTBe paBHOCTb XOAA BOJrHbr B r]o3Ayxe.
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(Drr. 5. ,(narpauua EatrpalJreruocrrl AfiB n :32i tl : /t0 1"

l-eltrrrlrilqrraflnoJrocalpoD)'Crratruti; JJ-louoca flpolrycl{al]qfl 0,51u1e4; a-l:401,0:0;
6-t:701" 0:46'..

@nr. 6, ,(uarparvrnra EatrpaBJreulrocrlr AJIE n :32; cl : 40?v,

-.- eAuElrrEas uoJloca uponYoHaEfit; rr - Eonoca uporrycHalllrfr 1,0 ltteqi a - l : 40 x'
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flpn oqeune paBpeltrarcqeii cnoCo6gocrll ttntepScpomerpa BosIIIIKaer tso-

lrpocoBJrLIfiHrrrr troJIOCLT fipoilycl(aHlrfl I(a]I{AOfO I(aHaJIa Ha uI{pIIHy JIenecTKa

AIIaTpaMMLI HaIIpaBJIeHIIOCTII.

ItaH 6nro yI{aBaHo Brilme, Mouoxporlaruarecnafl ItoJrIIa paBlll'{Baer Ira Bxolle

IlpneMHufia MoIqI{ocTb

sin, fP(0): 
- 

u
n'sin2 7

Tax xaH rlptrur{lraeu},rfi curuail uNreer xallar(Tep IrefioppeJlrrpoBaHIIol'o

rtrylra, To cyllrlapHafl lIotr{HOCTb B IIOJTOCe qaCTOT SaIIlIUreTCtI KaIt

|'slrrt$
.1)D (0): \ ---+ af.

i, ''si"'1'
Peayrrratr,r upu6rnrxenHoro pacqera tro Droft dtopuy,ne ArIrI prlAa aHreIIlI

r.ra 32 oreMerrroB I{ paccrorlll{eM Me}r(Ay nunur 40 l, uoxaeaubr r'ra {I'rr. 5 n 6.

I4s pucyuxoB BrrAHo, trro rrofloca fipouycnaHlrr HaIIaJIa x 0,5 Metl Aaer pac-

rurrpeHr{e ,TrerrecTr(a Ar,rarpaM}rr;r HanpaBJIeHI.IOCrI,I Ha 15-20 9'6. C ro'Iltu speHrlrr

IIYBCTBIITEJIbHOCTII IIHCTPYIVIEHTA TAITAfl IIOJIOCA I]POIIYCI(AHIIf MO}fiET 6I,ITI,

yAo B JrerB o pr{re Jr bH o ii .

Taxlrlr' o6paeor.r, AJIrI pell{crpaI{I,Irr 6r,rc:rponpoteraIoqI,Ix rrpoqecc'oB Ila
Connqe c [o]v.rotrIr,rc i\rrroroaJreMeHTlroro paArlorlHrepSepouetpa ilyrrlullM clro-
co6ou; KaI{ HaM r(a}nercfl, flBJIflerc.E tlltoroxaIlaJlr,ur,ri'i pa4uorrpllel\L

14 4era6px i959 r.
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Ir B B E cr II fI' H p LI t{ c }totrr ''actpbouaurrECHol{ oBCEpBATOT''IIII
'folrXXIV. 1900 r.

PE r'tr{cTp \ I I l,r fr IrHTE ltcr{B H 0 cTtL\TNro c(DE pllrl O t}
IIA IIACTOTE 27 ner,q

C HA II PAB.I'IE HHO i[ A HTE TTITO I,T C'ICT,E IVIOI:i

H. II..I1 1ttourcc." A. I,I: C;rt,tt,paoc

Ortncatta )rcrilltoul{a A.rrrr pcr.ircTpaqlrrr arlroc(pel)rrKor} rrii rracToTc 27 r,.etq o ilaul)it1-
. totrttoii attturrtoii cttcrcrtoii. Ilprmogxror rrpeABaprrronLrrbre peByJrt,rarrr: 1. I.Lircscgn-
rtocrt, ar,u0cdcpflfiolt cyr{ecrr,oItIIo 3aBrrculor }r&rrpan.nerrrrfi rrprre]ra. ].i no4aruxxtrqelr
6i,.IiLItttIIIcrI)o ciryqitoB 3a nperrrr paBBTITIIfl a{{enton coJrrrcqrrblx r]c[brllrc]i Mecrorlojroa{c}r[c
octtolrlloro ollilra ltcrollnrlt{or} rpartrrrqecxu ocraercE rrerr3}IeHllLrlr. 2. O6napy}Itcrro uogB-
.'lOHIIC saItoIIorICllIILI\ rlpeARecrrrrrHoB, rrpeAtrrccrB),rorqrrx e(ptfenralr coJrleqflbrx r]cur,Imeft.
.\ir(a;ttrtlactcs IIit BoBMo?(Iryto cr[:rr, errrx snnerurii c uporleccalrn rra Connqc, upotrcxollrr-
r(r'rlllt IICpc/{ rrilqil"rlott ]}a:tBr{.trrfl I}cnr,Irrtoti n .ltllrrlrrr II r.

'flIli ltl'l(lISTltrUr]oN ot' TIIE INTL.\sIT')'or,' .,\TtIoSIIHITRICS oN 27 (0:/J
\\'tlllI r\ l)IltljLl't'IONAI,ANTENNA SYSTEM, byN, A,. Eriusheu and.,l . I.,Snirnot.--
'l'[rc apparaLus rrsod for thc registration of atmosp]rerics on 27 kc/s by mcaris of a direclio-
ttal arttcnna systorn is described. Prcliminary results are Eiven: 1.'Ihe intensity of atmo-
sptrerics dcpcntls essentially orr thc tlirect,ion of reception, In the nrajority o{ cases t,lrc
lrosi[ion of tlro nrain seat of thc sourco rcurains praotically unchanged during b]rc time
oI dovclopnrcnt. oI solalIlarc effects. 2. Tho appcalancc ol regular <foremnnels,r l.rloceding
solal'llarc effects has been dcleclcd. The possiblc conrrcction betrvcen lhese phonomena
ttnd proccsses on Lhe Strrr, r,hiclr prcceclc Ihc corrrrncnccrrrcnL of dcvclopurent of Ilares
i rr llr. is lroi ltl t'r{ orrl .

$ l. BIloAHbtE 3^,\*ItirIArItIJr

['.[attcc'r'rto, rITo I]o Rpcr\rrt co,rlrrerIHr,I. ]]crtr,trrrert r{a6nIoAaercrr norJhrluellrre
IIlITeIrcIrBEocTll arrlocd)eplrltots B HI{BHoqac,ToTHoNr Arrauasoue (gecnrxn nlrJro-
repq)' 0ro nu.lrelrrrc o6uqxo xapaxTepr,rayerca Brreaa[Hrlrr HaqaJroM r{ AorJoJrr,-
llo 6LIcrpLI$t lJotlpacralll{e}I rlrlTcrrclrB}Iocrr,t Ao }IagcuMaJlbuoro Bgaqeunfl rr
Sotee rve[Jrer{rrrrr\:r BoBtsparqeHr,retr ri HopManbuoNry ypoBHro.

Ilrrec're c arr{Nl IIB Banrlcei.i rrnrelpaJrr,Hoii uureucrrBtrocrlr ar]roci[eprr(oB
rta firecrr{ r[lfttfirponanHbrx rracrorax (13-42 ]rzrl), troilyrreEEr,rx e ltpn*rclroi,r
ao'rpo{rranuecHoli o6cepnaroprru (ItpAO), 6r,r.uo o6uaplrifisHo, rrro rrepe4 rra-
rIaJIolr oclloBrrblx atp{renroa corueqrrblx Bcublr[eH B prrAe cnyqaeB rrorrBJlflrorcrr
IICBHaTIIITOJIITHbIe XapaXTepIIIile EapIIaIUIII IIIITCIICI{BIIOCTII, I{O?Optle, IIOBI{O}Ii-
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Ho, cBflBaubr rar(E(e c [poqecca]rr{ Ea Coruqe }LflBJlflrorcrr npeABecrrr[r{aM}r
BCfILI[ueH.

B [1] yxaabrBaercfl, qro rra Barrtrc.flx arMoc{epuftou (l : 27 rcetfi Ha6ilro-

AaJII{cr, KparxoBpeMegrrbre (Lt = 2 aaru,) aEoMaJrbrrbre troBbrmeurrfl r4grerrcr{B-
Irocrrr, cBsSarrHbre, rro Mlrelrrltro aBTopa ynaaanuofi pa6oft,r, c 6onee 6r,rcrptrnfir
npoqeccaMrr Ra Conuqe, qeM BcrrbrrtrHlr.

flpegoecrunxlr rr HparkoBpeMeunbre alroMaJrur,r flBJrrrorc.fl a$$enraulr :uo-

BrJMrr, AO CI{X trOp EeI{BBeCTHbrMr4, rrOeTOMy BbrfBJre}rr{e u r,IByqeHr,re r4x AoJI}r(rIbI
trpeAcraBr4rb Buaqr,rreJrrnrrft unrepec. ,{,ra perrrcrpaquu srr{x ar}{enron ne-
o6xo4l'rnro, .ITo6rr flocroflHrrafi BpeMeHr{ amraparypbl 6r,tra lreur,rre AJrrrreJrr,-
rrocrrr caMr{x ssreur4fi.

B o6qeu cJryqae rrHrencrrBrrocu, aruoc{ep[noB B Mecre rrprrer,ra trpeAcraB-
.n.ger co6oft cyMMy rloJrefi pa3ruqHr,rx l{crorrHr,rnoB, HaxoAflrqr{xcfi B pa3Ebrx
Toqxax BeMHoro mapa. OguaHo pesyJrbrarbr treJleuraqtru rpoaoBbrx oqaroB yna-
SrIBaIOT Ha OTHOCIITeJILHyIO JIOITaJIIISOBaIIEOCTL OTI{X ICTOaIHLII{OB. Cne4eUraA
o xapaKTepe paclpeAeJrelrl4fl r{cToqtrIIKoB rreo6xoAr.rrrbr [pr4 ltoIr.rrreoTBeHrror\I
aHaJIr{Be arp{enroe corueqHbrx scublmex [2].

,[nr ueyueru4rr orMelre]rHBrx Br,rule snneuraft [apaJrJreJrhuo c geficrByro-
u1eft auuapatypoft 13] n EtpAO c 4exa6pn t95B r. Hasara perr{crpar-(r{rr
uHrrerrcr{Brrocrr,r artroc{epr{r(oB sa qacTore I : 27 rueq c \ocroannofi npe-
Merrlr r :30 cen c HanpaBJrellnoft aurenuol.i cucrelroit.

B uacroauleit crarbe Aaercfl orrucaHlre ycrauoBxr,r u [pr4Bo4frrcfl rre-
no To pr,r e np eAB a prrr e Jr r,Hr,r e p e 3y Jrrrra Tr,r na 6 nroge nral,i,

$ 2. O[rrcAHI4E yCTA[IOtsHr4

Vcrasosna AJrfl perrrcrparlprr4 aruoctfepunon cocrorrr LrB HarrpaBJreH-
uoii autesnofr cucreubl, paAr.IolprreMHrrna rrprMoro ycr4Jretrr{rr r{ caMorrrl-
myrqero upu6opa M323ll. Perr,rcrpaqr,ra trporraBoAr{rcfi ua {rHczpoeauuoft
qacrore /:27 H,eLl rtprt rroJroce rporycxarlrrn 2LF:270 eq.Ilpwurlwm-
aJlbrrafl cxeMa rrpr{BeAerra ua {rur. 1.

1. BxoA uo e y crpoft crBo. flpreu ar,uoc{epunoB trpor4BBoArrrcr{
oI{IroBpeMer{Eo HaoaMoqHyro rr BeprrrnaJlbuyro aETeHHbr. B xa.recrBe paMoq-
uoft aureusbl r{ctroJlb3oBalla ltlecrrrBlrrltoBafl rleJleuraur{oHrrafl paMxa, B Ha-
arecrBe Beprr4fiaJlbltoit -_ urrrrpr (1 : 6 u). l{our6r4uaqr4rr rar(rrx aHrerru rrpr4

ycJloBr{r{ coB[aAeHr{rr }rarrpfl}r(eHrrfr, uocryuaro[+rx ua .nxo4uofi r(onTyp
tro aMtrJrtrrYAe ra saae, uoaooJr.fler rroilyqzrb xapanrepzcruny HarrpaBJre]r-
Irocru B ropr{BoHra,rr,uoft rrJrocltocrtr B BrAe r(apAZoEArJ. HacrpofiHa aHreH-
nofi cacteltbl [poBoAr4Jracr IIpE opuerrrtrpoBHe paMorrHoft aurerlnr,r Ira MaK-
ctrMyi\r trr.ITeHcr{BuocTlr arltocdtepurton.

IIh'urpeear atlrerlrTa BHJIroucr{a [ocJreAoBarcJlr,Ho c troABZxr]rofi rraryuxofi
roHuoMerpr4arecHoro saaonparqareJr.s, HaSHaqeHue r{oropofo o6ecue.{urb cuH-
{aauocrr, Harrprr?fierrtrfi, uocryuamtrItrx or arrrerrrr na nxo4nofi xonryp. ,{,.na
yilyqrueutrfl ceJrer(qfir{ u xoo$$uquenra trepeAarru rrilequ SaaonpaularcJrfl Ha-
crpoer{br norrAencaropauu C, v C, ua peBorrarrcrryrc qacrory lo :27 neq.

PaMo.rHas aHTeHHa u SaaorparqareJrb ulrAynruBHo cBflBaHbr c norrrypoM
qepeB r{aryrrrr{rr cB.EBu Lcb, v. L"o,. [tourypuan r{aryrtrHa tr KaryrrrHr cB.rrBZ

3 tr{BB. f(pnlrcrofi o6cepDaropr.il{, r. XXIV jJ
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HaMoraHr,I rra oAHoM cepAeqHnt1e. HaCtpofixa fioHrypa rpotrsBeAeHa c yqeroilI

BI{OCu[ItIx peaHTuBIIbIX COIpOTIIBJIeHUft.

2, V cr{ JI trTe JI b BbIco Koft rracr o rbI. Vcunnterr, Br,Icoxofi

uacrorr,r co6pau Ha JIaMrax 67I{t4 (JIl,JIrv JIr). flpnrreueure rpexxacT(aAHo1o

ycrrJrrrreJrrl BtI o6ycnoBJIeIIO HIIBIttrA{ I(. rr. 1,1. aHTeIlHOfi CTICTSMLI (ua le :
: 27 xau,) rr rpe6oBar{treilr 6oJrr,uoir .ryncrszreJl},Hocrl4 or ycra}IoBr(lr. flepnrrr"l

xacxag VBH BbrrroJrrreH fro cxer{e napaJrJreJrbuoro BltJrroqeHllfl r(oHTypa B

aHoA Jralrrrbl Curna,n Ha yrlpaBJraloqyrc ceTny Jlalrrrr,r,Z1 uogaeTcfl c nollTypa

BxoAHoro ycrpoftcrna.

,{,na o6ecner{eHtrfl yal{oii IIoJIocbI [polycxa]Iufl ItoHrypIIbIe Harylxlttr ]Ia-

t{orallbl rlpoBoAol\{ O : 018 n'til, Ha ropol{AaJrr'Hblx aJlbcr+epotsbrx cepAeqHu-

fiax r,I [p[N{erIeHbI gI(paHLI 6ontruOro AuaueTpa. Btopol:l U rpetufi XaCHaAbI

ycu1re1ufi Br{ sbrnonue}Ibl rro peocrarllolt cxerle, TaK Italt AaJIr,}IeI"I[ee ]lrlelrr,-
mer.rue rroJrocbr rrpoflycna]rflfl rrplr 6orr,uror.t ycuJIeHIrI{ Ha r{olrrypax BLICoHoii

A06porHocru r\'rox{er rlpuBecrtr n ca}IoBo36y}fiAe}Iurc.

Pery.nrap outa yctrJlerllrfl o cyule crB lr fter ctr rlorerrqtr oilIetpou fi re.

3. I1 epnr,rri Aerelirop v ycrIJrI{reJIb rrr{artoili aIa-

c r o r r,r, B cxeue ilprrer\rHrrr{a [prrrrerreHo 4noiinoe Aerel(rffpoBaHlre cIItHaJIa.

Ilepunrlr Aerenropotr BrJAoJrflrorcfl rranpfl)I{ellltfl alacfor }toAyJIflrltlu, I{ AaJIb-

rreiiruee ycr{Jrerrr{e ilpotrBBoArrrcfl rla Irr4BItoil .ractote. Bu6panuaa rrocro.flHHafl

Bpei\,reurr l{erenropa rrpofiycr{aer 6ea earre'rubtx ucna?r(eHtrft naupame}Il{e Bbrc-

ruefi "racrolr[r i\roAyJrtrqi{fi ilopflAr(a A : 300 ar1. B rtauecrBe Aerer(ropa rpvr-
ilrerreH ABoriHoi.r Auol 6XGC (1n). flocneAyioqee yctr.reuue czrHaJla ocyulecr-
BJrflerc.E 4llottrri,ru rpLIoAoIvt 6H8C ("Zs).

Itoa${uqr,rerrrr,r yclrJreHZfI rpI,IoAon no4o6paIIIr r&Ii; alro6LI iloI{aaaHufl

pelrrcrptrpyrcI{ero qpu6opa no scerii IIIIta..rle 6r,r,ulr npauo nponopquoHaJlbHbl

HaIIpf ]r{eHr{ro }ra RxoAe yctrJMreJIfl.
4. V cr4JIrrreJrb Mou1IIocrrI u rtoporl AereI{ro}1.

flocrosrrrlas Bper\relM ycralloBlilr f : 30 cer onpeAeJlfleTc-a rrocTorlHuofi Bpe-

Nrerrrr paap.flAa r(oHAeHcaropa Cro ua rlerrb rrocJIeAoBareJIr,Ho BItJIIoaIeHIlbIx co-

nporl{BJleHtrii fiao : 6,8 fio,tt, rt corporrl}Jlenrlx npu6opa llr= 600 o'al' flo-
aTol\ry iUIfl IIO;TIIOIO I4CrIOJILSOBaHUE IIIItaJIbI pertrcTprlpyrcrqelo npu6o-
pa (/o : 5 .ato) nrrxo4uoft xacxa4 AoJIiHeH 6lrtr, goctAroqHo nlou1ur,ru. flpu-
rleHeHue ycLrJIr{TeJIfl llocroflIluoro rOI(a IIe?I{eJIareJIbHO u3-3a ApefiSa Hyrrfl

n 6onnurorli tsaBEclrrrocrrr ycrrJrelrrroro rorta or cra6trrr,uocrtruIcrotIrlrrr{oB
illt1'aHEfl.

Xopourue peayJrE,TarLr rroxaaaJra cxeMa naroAHoro IIoBTopureJIfl o BliJrIo-

qeHrerr rrrrar{orracrorrroro Apoccer.n /lp? B ItaroA JIaMtrbr 6fI3C (16). Hanpn-
ir{eHr4e c[rrHaJra c rtaroAa rraNrrrbr .Zn vepes 6orr,mofi paBAeiIETeJIbHbrfi ItoH-

Aerrcarop c28 [oAaercf Ha Bropoir 4erertrop, co6pannsrii ua rlJrocHoc[]Ir,rx

repilraHr{eBLrx AEoAax Al-u21. Ln, perrrcrpaqutr 6ncrpnrx rpoqecco}
rrocro.EHuafl BperreHLr 3apflAa nr,r6pana tru, :3-315 cen. Ocyrq,ectnxeune

cJryxoBoro r(orrrpoJrtr npoBoArrrcfl Ha roJroBHbre renetlonr,r, BXJuoqeHHBIe

r rnea4a 1"7.

,{,lx o6ecneqeuuf rrocroflHHoro rioaS$uqueHTa ycldne}Iu,tr rtpw"ehtuun& &}Iofl:

Ebrfi r.rcrorrHr{( rrtrTaHufl co6paH rro cxerre Br,IrlpflMtrTenfl c eJrexTporruofi era-

6znuaaqnefi, ylpaBJlfleMoro co cropoHrl BxoAa u BEIxoAa.

3*otr)J



$ 3, IIPEI{BAPI{TEJIbHLIE PEByJIbTATbI

1. B sa.railbr{brfi rrepuoA BpeMer{tr perzcrpar{[x arrrocSeprrnoB rrpor4BBo-

AtrJIacb ToJIbKo Ha oAHy paMorlHyrc aIlTeIIHy, SaTel{ B HarIecTBe aIITe}IHofi
czcTer\ibr 6rrra upulreHeHa rou6lruaqzfl pai\roarHofi tr rurErpeBofi aurerru (nap-
AEorrAHbrft rrpr4err).
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Q)ur. 2. Ornocutelrrnoe r,rBMeHeHIre llrrreHcrrBgocrr.r
aruocrpepuxoB B 3aBr,tcr,rMocru or rrarrpaBJrenu.fl

IIprrelra.

Ha $ur. 2 npe4ctaureu rpa{zH oruocr4reJr},Horo r4ar{euerrtr-fl arrvrocsepunon
nptr KapAtrouAuol\,r [ptreMe B BaBr{cuMocrrd or rroJroxreHu.fi par{nu. tr{a upzne-

R=&

0,8

' '. ,.i @rlr. 3. Cpanneuue afiaqeunft rR, uo.ryuenurrx rrpr{ AByx' \ MeroAax perrrcrpaqlr[; r, p 14 r( or]rocflTcfl K cryrraEM pe-
lr{crp ar{r4r4. rr a ropr{B orrTaJrLnyro, p aMosnyro r nou6lln aqlrrc

patrouuoft rn ruruperoft aHTerIE coorBercrBerlllo.

i,. ' . ,. l:,-' .r,'. :

- 'ile'I{no'ro'"r,pasrna:MoE(Ho 3aMertrTb, qro, B AaBrrcI{MOCTtr- OT IlalpaBJreHErI
trptreMa na6.nIq4apnoa' trBMeIreIrEe ulrreuczBlrocr4 arMoc$eprirgoB 6oilee 'reilr
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Ha 50%. 3to ynaar,rBaer Ha JIoHaJIrrBoBar{Hocrb ocHoBrrbrx lrcroqutrRoB. Buecre
c 3TtrM orllertrM, rrro uSMeHelIUe UI{TeHCZBHOCTI{ B SaBZCtrMOCTT OT Ea[paBJIe-
Hufl rrptreMa npanrzqecx[ ua6nro4aercx BcerAa.

,(tn cpaunenus aauncefi, rroJryqaeMr,rx rrp[ HatrpaBireHr{oM rrpueue (orgenr,no
Ila paMI(yrrpaMI{yuIrrTbrpr,) c aauucxrlu, IIoJIyqaeMlrMrr Ha o6rrunyroroptrBorlTanb-

Iryro aHTeHHy (cuurax ee HerralpaB;reunoii) , 6uJrr,r tsBflrr,r Ir,Ba rrapaMerpa: I ) fi: 1' lJE

Qyrt. 4. Cpaauenue anaqer.rnli -E, uoryuennrrx trprl AByx Mero-
[ax perrlcTparlflrr; r, p rr n oTrrocfircE R cryrrasM perr[oTpaqr4rr
Ea ropr.raolrraJrbrryro, paMoqHyro r,r xou6uuarparo pauounoft ra

rrrr,rpeaofi arrrerru coorBercrBeIrHo.

(ornonrelrue cpeAHeAHeBsoft ranrencEBrrocrE fi cpeAHeHovnofi), xapaKTepzByro-

rqzft cyrouubre rBMeHe rtrini 2\ A : ly t'r'rrrr^' ') " - L; (orHoluelrfle trHTeHczBHocru B MaIi-

cEMyMe arp{enra Bcrrr{meH H r{HTeHCzBrrOCTu IIepeA ero HaqaJror\,r), xapaHrepu-
ayrcquft u3il{eHel{trfl trIr"eHctrBHOCTrlt BO BpeMf corHerrHbrx B0rlbrrrreH.

Peaynsrarr,r cpaBuerrtr.rr gta R w E tpegcraBJrerrbr ua rpur. 3 m 4, rAe zH-
AeHcLr r, P tr It orHoc.Erc.fl n cJry{aflM perl{crpaqurr Ha roptrBoHTaJrr,Hyrc, pa-
r'IoqHyro n nolr6zuaquro paruovuofi tr rtrTBrpeBofi aureun coorBercrBerrrro.
Pesynr,rar:r,r, coorBercrByroqze napAtroArror[y rrprreMy, o6oerlaqennr cBerJrr,ruu
r(pyEtorrHaMtr,

tr4a arux rpa{rnon Mo}r(Ho BaMertrrb cJreAyroqee: a) anaueuna oruon,reuzfi
cpeArreArreBuofi uurenctrBHocrtr R CpeArreflouuofi, uotyseHH],re AByMfi lreroAa-
uu (npu ueHatrpaBJIeIrHoM tr lra[paBJreurroM rrptreMax) salreruo orJrtrqarorcfl
Apyr or Apyra; 6) e uo4ann.flrorqeM 6onr,uuscrBe cJryrraeB r\[e]fiAy BHaqerrtrflMtr
8,. v Err,n na6nrogaercx AoBoJrr,Ho 6.nuaxoe paBeucrBo. Paanu.rue Me?flAy

dl



ZI,'2. J7ka4 JZ ke4

'l I

iit'*..o"r'"''

ZJ m L9[9e.

.f.,t,',
f'

.i
/

a

Zlltr t959e. ZTkaq

.*!,.i';1

-.rf' ', I,st1.. t".;iJ

rllll

rch rrhtu lu

t8UlJ
I.:l

f . It,

,...C' tl.-,:r'
..:\ ]

,'i
2U

t7h t6h

75sa. 27 ke4 n
0h

I

rlll
tzh znfr

Z ilI 1959 a

tlh t6hJo*

Paluo uatty,tenua
).= t,5a

llll

ffhi|n /5h45n $hqlnl

Our. 5. 3arrr,rcl o(p![exror coJrrrcrlrrrx Dcrrbrr]el{ c nposBJreHlrflilIl{ ilpeABecrltl'lr(oB
(yxaaaHu c'rpeJlr(aMrr).

a - rop!r[]oH'raIr,Hafr aHTeEIra; 6 - paMr{a

rtl

tgh t7h



lir. n Eo,H cocraBJrger B ocuouHorr rreHee 1,0% v roJrr,Ito AJIfl HeBIIaTII{TeJIb}Iol'o

artrrcJra a6sexton ouo cocraBrner 6onsure 20%.
'Ha ocuosarlr{lr flptrBeAerrrlbrx pc3yJrrraroB, rro-BuAr,IrroNry, t\{o}nllo cHaBarb,

rITo ecJlrr HarrpaBJrerrtre (no,ronieuue) nrancrarvtyrra arlrocrlcputiott rlo orlloure-
rrfiro r{ i\[ancr4ilryl{y xapanrepr.{crr{Itu Harlpauenrioii arrreIIIIL'I [pcreplcBaer
Balrerrrr,re trBlfer{errufl Ba cyrltlr, To Ba nporle}I{yrolt tspeil'Ielll{ (A't ;= 60 .u,uu,)

paaBlrrrlfl e${cnron BcrrbrrtrcH n 6o;rruturrcTnc cJryaracB rroJrox{ellr,rc I,ICToIII{II{a

ocTaercf fIpaHTuqecltu HetrSNIerrHbl]r.

C.negyer orluerl{Tb, rITo Barlucll r,IIITeu-

ctrrBrrocTr{, flo JIyqeuIIbIe ylta 3 aIrrII{[IrI ABy-
lrfl IvreroAaMn, n o6ulenr coBrlaAalor Aame

r] AeTaJIrrx.
2. It Hacrorqeuy Bper[ellu ]Iil oIIl{-

carruoii Rr,rrrre ycralroone (u ocIIoRIIoilI c

oguoir parro.ruoit arrreriuoli) salrrIcaIIo

vrxe 6o,nee 40 xoporur,tx ad,frenroB coJI-

rlealubrx Bctlbllrrex, Peay,tr,tatrr Haqecr-

IreHrroro aIIaJrI4Ba rrorlyqeHHbIx aaulrceir

noArtsepmAaloT cyu,ecrBoBaIIr'Ie paHee

3 aMeqerrHlrx xa par(Teplrblx u SNIeIIeHI{t"t tl lt-
rerrctrBHocrr{ rrepeA a${enraura Bc[IJI]reIt.
3rn trrBrIeHeIrrIrr upoflB.ll]rlorcrl B BI'IAe

rreS rlaqr.rTefl LIILTX fIOBIJme rtnl1 I{Jr l'I y r{cHL-

nreuufi uHTeIIcrrBtlocrl4 ilepei{ c&tr{LIrI

HaqaJroM oclloBlroro sS{eHta.
OtuocrarenrHafl peryJlflpHocrb tIoflB- (D'r. 6. llaurrc, c HIlarrior,c*rerJrrLrMr{

.lreur{fi vr croeo6paanr,rii xapanrep 3al\{e- a'or\{aJrrrfi*r.
IIEI{HOIO flBJIEHUE trPUBO/IflT IT IIPEANOJIO-

XEHIIIO O TOM, AITO OIIO fiBJIf{ETCfi' tIO'

Br{Ar,rMoMy, at}$enrou rre cly.raiiublr{, n o6naarto I4aI\IeHeII[flIr n lrouocQcpe,

o6yclon.nenIILIM fiaKIIMn-.nn6O 1rpoqeccaMII IIa ConHUe' npe4lxec?l]yIoI{IIMII

paBB14Tr{ro Bcrrr,rrrren B Jrlrrrrrrr [[". I] rlacrHocrII, Eoilr{o}HrIoorl TaHI'Ix

rr,poqeccoB crlcAyer ua pa6orr,r A. Il. Ceneplroro I4]' Il ;la.rrr,rreiirueri ilailIe-

rreHgoe rlaMr4 flBJIoluae 6y4e,u rI&Br,Ig&Tl fipeAtsecrlll,it{otrr co.{IIe{IrIJx BCIILIllleF.

flpurrepr,r ;;anuccii a${enron coJrrreqrr;Ix BCrrrIrrleIi o npoABocrIIl{IiarIlI

(yxaaaun crpeJlHatutr) rrpI{BeAeHbI ua dlnr. 5, r4e a, - lartw.cltr c ropusol{r&Jl1'-

uorir aurcrrrrcfi, 6 - c pail{noir. Ha aroii $urype oco6ellHo rrpI'IBJtcHaer nIIII-

I,raHrre a([$ent 2 4exa6px 1959 r., [oJlyqellHr,rii nplr AocrtrrorlIlo 6olutuoii

cHopocrr.r Ba[IIcr{r4 fr X =.75 cex, rAe }ro}xHo 3aNlcrl{Tb coorl]ercTllrlo rpeAtsecT-

uuxa (c rre3rraqr,rrerbur,rlr cABr{roNr rro BpeI\IeIIu Lt =t 2.,trtzru) artortaJlbIrLIrI flB-

JlelrrrflM B paI{rIouBJryrre HIIII Conrrqa (1 ,5 fi,).

Hapr4y c c$$cfiraufl, cBrr3arrrrr,lrlir c coJrr{cqu},INM BcIIbItuI(aIILI, Ha Batrrrcflx

trrrreHctrBrrocrr aruocsepEr(oB B pflAe cJryvaeB TaHx{e ua6.rroqarorcrr auoLIaJIb-

Er,re [oBbrtrrer{Efl r.rHTelrcuBrlocTtr c AJrtrTeJrblrocrblo rlop.sAl{a I u,tttt' n 6onr,ure.

OAnano yrBepll{AeHl{e o uonoc{epHor{ xapar(repc etux e$SenToB tsLIsIJBaer

He6oroplle colruerrr[fl. 3to cnqeaHo c rer\r, qro oHIr t\{oryr 6r,rrl cnyuaf,irrrruu

flBJIel{uflMu, O6yCnoSteI{HLlil{u KpaTKoBpel\{eHIIhrMll BaptraquflMI{ (llunylr,-
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CAMlr) TPOsOBOfi NOgTErtbHOCTtr trJII{ IIONICXANII,I IIHAYCTPI4AJIB}IOIO XAPARTEPA,
a He rr3lreHer{tr.fll,rtr n rouocSepe.

,(nx nonyuelrr{fl cr{oflbno-nu6y4r orrpeAeJreHHbrx cBeAeHtrft oruocrrersuo
uouoc{repuoro (aanouorrepuoro) xapa(repa aroro a{Sexra neo6xoAtrMo rrpo-
Becru 6oflee AeraJrbuoe coflocraBJleutre c peayJrbraraMu orrrrrqecxzx na6nro-
Aesrrl ua Co;ruqe r{ no[onHtrTeJrr,rrrrlr,rtr reo(fuauuecntrrvrrr [aHHsruu. Tanoe
4eraJrr,Hoe colocraBJreHtre r{aMrr Ire flpoBoAtrlocr,. oAHaHo peSyJrr,TarLI [peA-
BapzreJlbl{oro cpaB}reHtrfl pflAa ranrrx anouanzfi c ueo6rr.rstrMrr flBJreHtrflMrr
B paAtrotr3JryqeHtrtr coruqa BCe )fie o6paqarcr BHuMaHtre Ha BosMolnEyro
cB.rrB6 rrer{oTopr,rx r{3 errrx auonranzfi c trpoqeccaMtr Ha connqe.

,{na upnruepa aauucefi c HparxoBpeMeuHr,rrru aHoMaJru.fiilrtr trp7Be4er{6r Ha
r[zr. 6.

B aanJrroqenze cquraeu cBotrr\'I AoJrroilI ro6.rraro4aptrTr, qJreHa-Hoppec[og-

AeHra AH cccP A, E. cenepuoro Ba pflA qeugbrx coBeroB, a ran,fie
A. M..rfmntosa Ba a*TuBlryrc ilor{orlb B trBroroBJreH,otr }cr&HoBr(trr

.(ena6pr, 1959 r.

Jlrreparypn
.,T. I{ p H{ r{ B c n tr. Eronn. acrpouoM. r4u-toB r{exocroraxllrl, g, {12, ig58.
H. H. E p Io rr e B. I{ar. I{prurcnoft acr:po(fua. o6c., 23, l2g, {960.
A. H. A6panrerrRo. tr{an. Hpurrrcxoftactpo(fna. o6c., {8, 182,igb7.
A, B. C e n e p u r,r ft, A.crp. rxypu., 85, BB5, ,lg58.
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ATtAAEMT{ff H,A Y I{ CCCP

Ir B B E crm fl H p br M c Iro f{ A crp'o (D r4 grr f,i ECn o}I o BC Ep B ATop I{!I
TomXXIVi1960 r.

O BOSMO}ITHOIZ CTPYTTTYPE D.OEJIACTII
BO BPEMfl BHESAIIHbIX mOHOCOEPHbIX BOSMyIUE[Ir4rr

IO. fr, Eeutm.op, E, A. Ca,ounr,

B uactoaqeii pa6ore [peAJraraercrr McroA otrpeAcJrerrlrfi crpynrypbr D-o6aacrn no
BpeME BrresalHbrx r.roEocsepEbrx BoSMyuleuut. Ha ocnorar.rrarl oficfieprrMerTaJrbHbrx pe-
syJllrraroB, [oIyrIeEHbIx ArIfi BosMylqenufi 31 aBlycra {956 r. w22 aarycra 1958 r,, cAeJIa}I

BT,IBOA O TOM, qTO t,IoHtr3llpyrcIl\ee fl3ilylreEl/.e 0TI{X BCtrLrmeX lre TOE(AeCTBenrIO paAUar{[I{,
coaAarorqefi cnoxolinyro D o6nacrr,, r{ flBJrflercs, [o-BnArrMoMy, peurrerroRcntrM uaryqe-
Hr{et{.

ON THE POSSIBLE STRUCTURE OF THE D REGION DURING SI]DDBN
IONOSPHERIC DISTURBANCES, by Y. /. Neshpor, N. A. Sauich.- A method lor
determining the structuro of the D region during sudden ionospheric disLurbances is
proposed. On the basis of experimental results obtainOd for the disLurbances of August
31, 1956, and AugusL 22,1958, i[ is concluded thaL tlre ionizing radiation of these fiares
is not ideliical with the radiation vhich prodrices the quiet D region, and is apparently
X-ray radiation.

tr4aueuenue trornorqeutr.rl paAtroBoJrlr Bo BpeMrr Bueaarrubrx trouoc$epur,rx
BoBMyrqeHufi o6ycnoruerro arraqureJrElrr,rl\rtr Ae+opMaqufirvrr{ KpuBofi pacrpe-
AeJrerru.fl sJrer(rpoHHofi nrorsocru D-o6racrfi troA BosAeficrBrreM troHusr4pyro-
trlelo I[3JryqeHtrfl xpoMoc$epnr,rx BcIIErmeH. ?Ialrepenue IrorJIom,eHu.fl B Tese]rze
BOSMytrIeEUfi rpe4CraUlfleT OAUrr U3 nOCBeHHETX MeTOAOB r{CCJreAOBaHrrrr 3TOrl

paguarjzu t1l. Ao nactoarqeio BpeMerru ocraercfi rrepeilreurrbrM Borrpoc o xa-
paxrepe AeSopMaqtrtr HptrBoft pacnpegeJreHr-a arrenrpofirroit rrJrorrrocrz N (2, t)
Bo BpeM.a BoaMyrqeuufi: uogo6ua ru SyHHqufl N (2, t) R r{oMerrr BperreHr4 I rra-
araJrbrroMy paclpeAeJrerrEro gJrer(rpoErrofi unoruocru N (2, 0) r{Jrtr )Ire Bo Bpe}rfl
BO3MyU,eHtrfl hOHUSarItrfr trpOUCXOAtrT rrpeuMyrqecrBeHHo B cJroe, ToHnoM rro
cpaBHeHEro co cnoHofirrofi D-o6nacrr,rol O.res[Arror rrro eror Borrpoc Tecrro cBfl-
3aH C rrpupogofi uanyuerrufi, coBAaloqef o KaK ctrofiofir{yrc, TaH.a BoSMyrq,eHrryro

D-o6racru.
trllanepenza [ourorqeHtrrr paAuoBoJru Bo BpeMfl BoaMytrIeuzfi garor: uoa-

Molr(Hoctrr oqeHzrb ubMeEeHtrfl knrerpana or rrpouBBeAeEtrfl +yHHqtru pacrpe-
AeJrelrtr.rr aJrer(TpoHirofi ulornocrm N (2, x) u uacroTbr croJrnHoF,e]c.lfitr \ (z)
no Bceft roJrrr{uue rrorJroqarcrqeft o6racru l2l

41.
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ZJItr UsMEHEHI{fl OTHOCtrTEJIbHOfi BEJItr'ItrTIbI X (I)

7 1t1: \n P,l'v(z)rlz
(1)

\ u 1,, o1.v p1 a, '

trptrqeM upeAuoJraraercfi, qro v (z) ue BaBtrctrr or BpeMeHtr. Ars trpocrorbr

AOtryCTUM, qro trpE trpousBoJrbHr,rX AesOplraqtrflx xpunofi pacflpeAeJlerrufi

N (2, t) Bo BpeMfl BoBMyrq,eHurI ee pacnoJlolr(euue Iro Br,rcore ocraercr HeuBMeH-

rrbrM, r. e. [poAeJlhr trrrrerpaJloB r (1) oluuafioBbr. Torga, ucIIoJI[,Byr reopeMy

o cpeAHeM Buaqeruu urrrerpaJra, X (4 Mo?{tHo rlpeAcraBtrrb B BIrAe

X (t\ :41L.ft(o)'

rge ff(0) r4 If (4 ecrb BHaqeHrrfl eJrenrpounofi nnornocru (n rrorrelrrbr t : 0 w t)
o6nacrefi c np.f,MoyroJrrrrbrrvr pactrpeAeJreHtreM eJIexrponuofi KoHqeHrpaqtrIr,
exBuBaJlenrrrbrx peaJrbnnru o6racrsu Iy' (2,0) u N (2, t) ro coBAaBaeMoMy

uME rrorJroilIenuro. Il[aueueuue BerrrrquHr,r ,nf 1r; uo BpeMeHI,r lrorxer 6nrrr
orrr{cauo o6rr.rHrrM ypaBgeHueM 6anauca r{ouuaaqfiu.

+:T p1 - aN', (2)

"4" 
i (t) w i - rrenoropble et[{cnrunllr,lc BHarIeHna Syuriqr,rr,r uonoo6paao-

Barlafl u noa{{uulreHTa peltoll6rauaqnra. flp_eAnonarafl, qro npr;r I ( 0 r'rlteet

r{ecro crar{i.lorrapHoe oocroflHr,re, T. e. I o : aNl,, (2) lroxuo Balrl,Icarb AJIfl orHo-

cutelr,lroi.r nellluunr,l X (l)

;"#: p (t) _X,, (3)

"11" 
io : ll;No, t, 1t1 :7 Olt"

flo ualrepenHr,rNr BuarreHtrxttr X (l) lr uaii4euiroir uo npnooii Baryxalrrrl Bo3-

i\tj{errrrfl BeJrurrtrHe ro [3] npu rIoMon{I{ (3) ,troxtuo o[peAeJlrlrb nperrclrnoi'i

xoA orsocrrelt rtori Qyrrnqr.ur uouoo6paaonaulrr P (l), a cJIe/loBarc.rlE,I{o,

rr &nrlrBHoro rlBJryqeHrrf Bcrrblrrrnu [3]. Ognaxo, Iro-RI{AI,Ir{oNIy, IIaI"IAeHl{a.fl

ranrrr{ o6paaorr dryuxqun p (z) norroxbrry orpa,*iaer pea.ni,ril,rii nperleunolt
\oA trOIII{strpyIOqerO UBJIyTIeHIIf BCtrbIIIIeI{, nOCHOJIL}iy IIpflIloyrOJIbIIOe paC-

rrpeAeJreHtre o,rrerirporrrroii unornocu{ coorBercrtsyer [crI{IrIIotly pac[peAe.Tle-

nuro N (2, l) , i(porile roro, ocraercfl rrerrcrrblrr xapanrep ;lerlropntarllrtrriprruoii
pacflpeAe Jrcurrn N (a, l) oruocnreJrErro rraqarlnort N (2,0), tart IiaH arlrrpo]tcr{I!Ia-

rlrrfl peaJrbrroro pacflpeAeJreHr{fl IV (2, t) rrpflr\royroJlbur,ru $lreu'recntl 6onee uo-

rrflTIIa B oJlyrrae, ecJM Bo Bpej\Ifl BoBrIyIqeIII{ii Xplrnax N (2, t) alIalroluqua

Hplruor:i 1/ (2,0), r. e. ecJrpr D-o6.uacrr Bo3illytrI,aercrr HaR oAIIo qeJloe. floaro-
rry t[ryuxqn") p (t) MoTI(IIo paccMarp[Barl Jltrrur, I(aH IIepBoe upu6lltmenre
ts pemeur{r{ Bailarrrrr o6 orrpe4c.rrerrur{ BpeMerrHoro xoAa ar{TnBHot'o lraJryrreHtrfl

BCIIIJIIIEH.

Cne4yIoulnrrr npu6.ur,r;'xerrue[r [{o?ner 6r,rtr, upe4no.[oE{eilue o rolu, qro B

TerreHue BoBI\{ytr{erIUrl ilononuure.rlr,Harr rroHr{Baqtrfl aKTI(BIILIM uBryqeHueM
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rrpotrcxoAr{T Jrumr, B rrer(oTop0M cJloe I)-06JIacTII, a oCTaJIbIra.fl ee alacTb I43NIe-

rreHufi rlpanTuqecHtr He uctrbITLIBaeT'

Sagaua gac:roarqeill pa6orr,r 3a1ilIoqaercrr u paapa6orl(e IIeroAlIIi[ orpeAe-

JIeIIufl IIO AaHIIrINI AauepeIuft IoIJIolU,eutrfl HerioTopblx BeJII{aIuH, xapanTepfl-

3yrou{Lrx Bo3MyulerrHuii ctoi,r D-o6nacru, I{ lrpcr{errHoro xoAa altrl{Bllor"I pa-

Alraqrrtr Bcrrbrrrrclt, [orrlrBr,rpyrcu{efi aror c.rroti. Taltlrt{u BeJrI,IqltHalIlI fl]lJlflIorcrl;,

1. OruocnreJlr,Hoe rrortellell.le sJIeHrpoHIIoii unornocr fr XiQ): 
Ni(') 

'' Nui

2. 3{{exrnrgoe Bpcrlfl penorrr6ranaqti^rl toi : llafiui, rIpI{qeM rrpeAro-

.rraraercrr, rrro BeJrrrqr{rru AI6i, N, (t) v. di flocroflrlubl no roJlrquue Bosrryqaello-

Jro cJrofl.

3. floln t/n, xoropyro cocraBJrrrer HaqaJlbHoe IIoI'JIou{errlre (l ,,= 0) soa,lry-

rqaeMoro cJro.fr rro orrrolreHtrro fi [orJrotrIeHtrIo Bceli clloHoiillori D-o6racru.

,[,ra aroro paao6lell scm D-o6racrr, rra r?. cJroeB' o6ua4arcqux paBIrIJr'I

rrorJrotqellrreilr B l\IonIeHT IIaqaJIa BoBtlIytrIeIII{x (t :0), rorga, TaIt HaIt rlorllo-

r(errr,re uporrollqrrollaJlblro \.\'r' 11:, uoJlyrII{}{
J

5
(/r)

. .+ \r/
(t)

t 1[u,ro,d.
(n)

PC
\tr/ovodz: )IflorvordzfD (1)

t.ntr,roa. 
: l r., vorclz f. . . -F \ -N,,rord, -l- " .

D (1) (i)

: (n - t; t 1fonvoud z a\N,rroyt,z.
(rr) (i)

'oov*dz + ...+

: 
" \ Nonvoud,z.

(L)

N orroudz {

[Ipequouala.fi, rrro gorro,nulrrenbrrafl rroHr4Baltrr(fl Bo Bpet\Irr BoSi\rylqeIIur{ npo-
lrcxoAtrT Jlurtrb ts oAuort (r-*) I{B t? yHaBaIIIIbIx CJIOeB D-o6.nacrn !I rlro

v (z) ne BaBr{cr{T or BpeMeIII,I, AJI.fl }ror{erlTa I rlox(Ho 3arlucarE

* t 
y'[o,,vo,.r/, :

(rz)

I

Br,rparxertrae (1) 71rx

x(r):
\ N rvoaz
D

J Novndz
D

IAH HAI( Nor "toodz -

X (l) ruomno npeAcraBurb B

("- 1) 5 Nor,vor,d, * ! Nrovordz
tk) (i)

n \ No*ttoodz
( 

'r)

,Y, (r) + (n - 1)
X (t),-

n

BUAe

(,r-1).#

i
G')

t ff., vo,d'
(i)

(4)

r{ rro ycJroBnro /y'oo u 1[,0 nocroflrrrrbr tro

/V,,
ro,Ilq,trHe Bo3Nrytr{aer{oro c.rro.fl. B (4) X;4 : ,; - orHoctrreJrbtrafl aJrer(r-

pourrafl noHqerrrpaqtrfl i-ro cnox, a X (t) - ancrreptrIrerrraJrbuo uai\repeu-

rrafi Beluquua. Taxlru o6pasou (4) cuxar,rrau, X 1r; c ucxouoft seuu.rrHofi
x,(t).
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,(aree neo6xof(rtllo ycraHoBtrrb coornoltreutre, cB.rlabrBarorqee oS$enrtrBr{oe
BpeMff pexonr6ruraqilfi. toiBoaMyqaeMoro orots, a ranx(e rrapaMerp n c Beiluqw-
HaMtr, rioroprre Moryr 6urr uoryueHbr uB ar(ctreptrMeura. ,(,na eroro paccMor-

ptrM ypaBrreHtre, ortrcbrBaroqee BpeMeHrrr,re trBMeHeEu fl BeilllrrzH XJt) n X ([).
Vpanneuze 6aranca troHZBaqEtr gnn Xr(l) uueer nzg

d.x,toti:pi$l-xi,
f,Ae T.i : Lla1Nri, pt!): Ii(t)lloi, nptrrleM na cra4rtn BaryxaHur Boarryu{e-

,^,'!':l- x?. l

"0. dt '-L.

C;re4ya aBropaM [4, 51, upe4uonomtrM, qro trBrlreueHrre no npeueuri Beiltrqtr-

,r X (r) (upu ycrroBafr. n(t) - { - cno6o4uuir cna4) rax}ne orrr{cbrBaercfl
aHa[oruqHbrM ypaBHel{ueM

;*:i'-xa,
ornyAa

i: t -x2

ualiru

(7)

(5)

(6)

rpa{urta X tO. Ua (1+) c,JIg,-

dxldt

u Mo)r(er 6rrm uafi4euo trB ?r(ctrepuMenTaJrbHoro

AYET

dA t dxt \r;:+n;, XL:n(X-t)+t,
dxt |-x?

ran KaK dt : - %, , ro rrocJre rrpocrBrx upeo6paaonauzfi rerxo

i : io, ----:-- .-' n(X -l'l+Z
Jlerro BtrAerb, qro f gBrserca Syunqzefi npeueur,r. fl,eficrnrrcJrruo, rrpo-

ESBOAHafi

4: r^, Z(-nl 4, o.dt - "t)xb(V- 1)+2y dt / \"

d7
Tar( HaH rra cra4trtr BaryxaHtrfl BosMyq,eHtrtr dt { U, a ilo trpeAfloJlor(enuro

n ) 1". flpuueu f : const Jrurtrb B cJryqae n : 1..

Ouenuguo, tITo trptr X -* |

lim ? : rou.

)e+r

Taxrn o6paaou, BeJrzqurra ? (z) ecm Eapacrarouax {yuuqu.fl Bperleutr,

crpeMflqaflc,r.p^ X -+ t x BHaqeEtrIo tor. O4nano trctroJrbaoBarb BTo cnofictso

{ynxqur i (t) grrfl. otrpeAeJreEtrff t6i1 rro-B[AtrMoMy' rpyAHo' raK r(aH M-oMeHr
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oHoHrIaHI{r Ilo3Myn{eH[t aX : 1), naH trrB]recr]ro, oIIpeAeJrrrerc.fl oarertb lrerorr-
rro, a [orpeurrocrb rrsr{eperrrnfl x (r) r (o}r]{e BosMyrqeulrrr Lro}fier 6r,r,rr, Bccr,ua
BeJrrrrra. lloarouy flpeAJra]raercfl cJreAyroquii cuoco6 onpeAe.rreHr,{.fl uapaMer-
IloB T0, u n, cvo6ognrrii or yxaBaulroro rreAocrarxa.

tr4a cooruourellua (7), sarrr{cau}rot'o Ar.q xror\rc}rrots Bpcr\{elt4 lr tr !.", rr\rccrr

(B)

.4. i, , i, *o"y, 6rrm sbrqucJrer{br rro ancnepuMer{raJrbrroMy rpa{urty X 1l)
uo Sopuyne (6). Pema.E coBMecrlro cr{crer{y ypaunennii (B) ara HecxoJrr,Hux
rlap lvroMeHTon t 1 w lr, tuoxuo nafiru p.flA BHarreHufr. too u n, B cJryqae [paBZJrb-
Hocrr{ ucxoArlr,rx [peAnoJro]fienuft.rlrcleHrlEre 3Haqe]flwfr xsi (a ranxe zl) Aonm-
urr 6mrr, oAtrH€iroBr,rnru. Cre4yer orMertr{Tr,, rrro orrtrcanur,rfi ueroA onpeAe-
JIeIII4fl XioV' n AaeT npaBI{JIbIIbIe peByJIbTaTLI JIIIItrL B TOiU CJIyqae? eCJIu tvIOMeII-
rtt l, lt l, rrr6panr,r B I{HTeptsaJre Baryxaulr.fi Boat\,ryrqerlr4fl, rAe p (t) : l.
Hauailo €Toro [rrrepBaJra Nro]r{Ho olpeAeJrurb rra ycJroBr4.fl, rtro Ha yaracrne
rtpzooil X (l), r4e p (t) :1, i (t) AoJrlnHo 6r,rrr noapacrarouleit Synrquefi.

Oqeuxa rosuocrlr eroro MeroAa, BbrrroJrr{enHaf rro TeoperzqecxrrM KptrBbrr\r
rrSMer{eHtr.fl ornocurenssofi aJreKTpoHrroii xouqeurpaqurr, o6yclonrennoro
rpeyroJrr,Hr,rM rrMnyJrr,cou $yuxquv p (t) [3], noxaaaJra, arro rrorpemHocrb
otrpeAeJlelrtrfi BeJrIaqtrHI;r "coi kr tl He rlpeBblrrraer HecnoJrr,Hrrx npoqegron. Sror
pe3yJrbrar B zBBecrHofi creneun Mox{}Io paccMarprrBarb HaIt rroATBep}r(AeHr{e
Bosrrox{Hocrtr np[MeHerrr{fl B AaHHor,r cryqae ypaBHerrtrfl (5) n cpegueii netu-
ur,rue X (z).

onucasnuii Bbrrrre MeroA otrpeAeJrerrun xoiLr n 6wn [pr(MeHeH n rper\r cJry-
qaflM BHesafrHr,rx r4oHocsepur,rx Bo3l\{yqeHrlfi 31 anrycra 1956 r., 22 aBrycra
1958 r., 3 centn6pa 1957 r., - l7h, o6ycnoorenHbrx corrrreqHbrr,rtrr Bcubrrrrgar,rrr.

Bpeueunofi xoa X (r) ({ar. 7-2) 6ur Brirartr{cJrerr rro Nrr4rrrrr,raJrbrrbrl\,r ria-
croTalr orparxenzft, rroJryareHrrbrM Ea Uorroc{epuoft crarrqur o6cepna:ropr,rr,r

Xrri: llminU)*1112\ / L lmino *lt -l '

rAe lmin,.tr lrnin (z) - unrrnMaJrr,rrbre qacroTbr o,r.paarelrrrii, lt: l,Z illet1 -IIpOAOJILHafl I(OMIIOIIeHTa TUpOqaOTOTLI.

Hpuoue ? (z) (Sur. L-2), paccqEraHHbre rro (6), ur*renr xapanrellrrbrfi or,r4:
c rerreHueM BpeMeHr[ rrocJre rror{eHra MaHcuMyMa Bosr{ytrrerrun 1 1t1 cflaAaer,
Aocrrlrafl MzlrtrMytra, Barervr rrporrcxoAlrr rroA.heM npranofi f (l), vro, nax rro_
Ha3arro Br,rilre, AoJrlnHo 6r,rrs npu p (t) = 1,.noc.ne qero nptri tO < l,Z- l,B
Berr4rrEHa i (t) CUa4aer Ao MaJrbrx ana.reunfi. 3.or uocne4uuli cua4 r.reJrbs.s
cqura16, rIo-BI{AuMoMy, peaJrbH},rM, TaH HaIt IIorperrrHocTr cal,roft xpr.rrol-r
x- 1r1 "p, x < t,g oqerrb BeJrtrKa, B cB.rrBrr c qerd y*a,auur,rr? yuacron xprzrori
? (l) ue upuHqrrrarc.fl Bo BrruMarrtre.

,(ua onpegeJreHurr xoL w. tL rro (B) yqacron Hapacrar.rr{a crJra?fitrBaJrc.fi r4 Ha
loryrreHHbrx nptrtsbrx (nyunrup) 6ruo urr6paHo HecRoJrbRo rrap ro.reH ,r r4
lr. Peaynrrarbr pacqera tr0,v. n AJr.E yr{a3a}rHr,rx Bosr\{yu{enurl gaurr u .ra6nraqe,

=?- t,rtt: toi, (# th;
V"+tiz: ioi;(x=D+z,
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B rrepBoM cToJr6IIe ROTOpOft npEBeAerrbr

tr fr tz.

IIa atoft ra6flurlbr BuAHo, qro [ilfl

)(ft)

yciroBrlbre HOMepa flap MoMeHroB

Bo3Mytr{errl4ft 31 anrYcta 1956 r. u

All

22 aurycra 1958 r. paa6poc

ana.reHufi toi u n AJIn Pa3-
iltrqHblx trap MoMeHTon Ir r,r

ls lleBeltllH, trro MoE(Eo cq[-
TaTr, IIOATBepE(AeEueI{ [Pa-
Br{JrbHocTu nafiAeunrrx cpe4-

HEx BnaqeHwft tooa n. Tan
rtaH Airfl srdx AByx Bo3My-

rqenrfi alrlcJrelllrhre BHaqe-

rtwg xot (tot : 7la1N oi, rAe

ff,, - I{aqaJlr,Hoe BuarreHue

DJreKTpol{Hofi uJrorHocrtr
BosMylqaer[oro cJlof D-o6-
.uacru) coBeprueHrlo olpe-
AeJIeHI{Ll tr HOHeaIIIbI (r. u.

No, * 0), aror {arr oena-
qaer, qro AolorHrrreJrbHafl
IIOHI{8aqII.rI aI(TEBHLIM I{3JIy-
IIEIItrEM BCIIbIItrHII IIPOUCXO-

AtrJra BrryTpu BrilcoT-

HOro I,IlITepBaJIa, 3aI{I{Mae-

Nroro cuonofinoft D-o6na-
crr,ro. I{.pot*te roro, TaH KaI{

B o6otrx cJryqa.flx n ) l,
O(ICBEAIIO, STO BO BPEMfl

IIIIeAatrHLIX UOrrOCSePUr,rx

noauYrqenuft 31 aBrycra
1956 r. n22 aarycra1958r.
ar(TuBrIOe trSryueHlIe Bctrbr-

mCH BI,ISBaJIO AOtrOJII{lITeJIb-

rryro trontraaqzro He so BceI'l

cnoxoftuofi D-o6nacrz u ne

Br{e ee, a JrEmb B orrpeAe-

nenuofi ee qacrtr, coorBercr-
Beur{o panuoft 40 u. 220/o

()THOCETeJIbHO HaqaJILHOTO

I1orJrou{eIrtrff.
14cuourayn uafi4ennr,re

BHarIeH[fl (0i E BLIqtrCJIeII-

Hyro rpu rroMotrIll (4)nenrvn-
ny Xr(z), r,Io?r(Ho rrocrpourr,

npzBlre BpeMelllroro xo[a anTrrBHOf o u3JryqeHu',r I]cflt'rilrex.

Ha ocuosanrrlt uaJroxtelrHoro l\{oE(I{o SaHJIroqIlTb, rrro trolluatrpyloilIee tr3-

flyqeHl{e aTrrx BcrrbrrueK He T0]I(AeCTBe]IIO paAuaquu, COaAarOqefi CuOror?uyrO

our. I. lpalfranlr 1l3l\[euerln[ oJrroclrreJrL[Ori enenr:-

porrHol-r ItoHl{errrpaqlrn X1r1 * t(t) gfix noauyrqeuufi
3l.VIII 1956 r. n 22. YllI 1958 r'

Z
1,8

/,6
/,q

/

7tt)
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D-o6.uactr (L"). floaroMy roJryarerrur,re peByJrbrarbr
HaIt IIOATBep)r{AeHr{e I,tSBecTHOfi rr4froTeSbl o To1U, rrTo

BCnLIIUeK fBJLfleTCf pellTIeHOBCI{OC. n
O4r,ano cJreAyer ,ro4n.pr*rry, u, ,r. rftl

norperxHocT' oclroBHbrx ,,prruor, I 1l; , J
paccqurauHr;rx tro flnin, Hau He trBBecr-
Ira, z It aTZII BIJBOAaII CJreAyeT oTHe- 2

cr{ct c r{BBecr}rofi ocropo}r{Hocr6lo. /
Blrecre c retr orucaunbrii srrue lrerol(
rtByqeHtr.fl BrreBarrrrbrx uouocSe pnr,rx
BoBMyqeHuii upu 

^ocrarorr[o 
rorrHr,rx

rrSMepeHr{_Ex rlorJrorrtreHurr Mo]ReT AaTrr,
Bepo.rrrHo, trpeAcraBJrerrtre o cTpynType
D-o6racru ro rpn^rr--;r;;:"#.r" woo

Boamyuleuue 3 ceura6pn 1957 r.*
771' xnwrercn, no-BtrAaMor{y, BoBNry- 

?_

IqeHtreu oco6olo tuua, orrzrrHoro or
paccMorperrHr,rxBbrrue, TaH I(aK BHaqe-
Lrvfl toi v t?, \ilfl paBflflqHbrx rrocJreAo-
BareJrbutrx frap MoMerrroB tr yt tz He

xoreSnrorcs s6ilmzu cpeArrero Buarre-
rlufl., a r[orroToHHo Hapacraror. Boa-
i\roE(Ho, rrTo aro paSiluque o6ycnoele-

rl0)HH0 paccNraTptr.BaTb

aI{T}J RIILTtrr Lr3 JIyqolrn ctt

@ut, 2. Ipa{uxr lraMerrenur oruocn-

terBsoft anextponuoft ,,unu.orpurlrro 71t;
u114 4rr Boauyrienrr.rr 3.IX 1957 t.

Ho oco6bru xapanrepoN,r r{our{Br4pyroqero rdBJryrleHtrr Br,r3Basmefi ero Bcrlbrrlrrpr.
EctecrseuHo, arro lrce yltaaarrnlre Br,IBoAbr AoJr?rtur,r 6r,rrr, uponepetrbr IIa

Houepa nap
[10MeH'IOl1

3!.VIII 1956 r. 22.VIII 1958 r. 3.1X 1957 r.

roiroi

I
2

J
.4

,5
6

Cpe4rurc

450{\
4,70o

4,700

4700
rt100
1rtt00

460{)

2,4
2,7
2,7
2,6
2,6
ato
2,55

6:,i00

5600
6000
540(\

610()

5900
5900

4 700
5 400
6 200
B 800

13 900
15 900

2,6
3,4
4,5
7,8

14

'1.5,7

5

4,2
4,7
3,8
4,9
4,6
4,5

BHarrtrTeilbEo 6onr,ruelr oficrlepzMer{TaJrr,HoM MarepuaJre c llpuBJleqeHrlelvr Aail-
Ebrx Iro ApyrtrM Bm[aM Br{esarrr{r,rx I{oHoc+epHr,rx noauyqexufi.

9 4exa6pr 1959 r.

Jlutepa\Typa
1. J. H. D e I I i rl ge r. Terr. lltagn. Atm. Elect., 42, N! t, 4g-SS, ig}7.
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corrocTABJrEHIrE pASBr{Tr4fl OTIEirbrrblX ySJIOB
BCIIbIMET( B H-

C BPE MBHHLIM XOAOM IdOHI{3yrcIUE lO -I{SJTyrIE HI{fl
IO, U. .Buttoapa,0oo, E. A, Ctr,auot,

Br,rcriaarreaercrr flpeAtroJromerrne o roM, qro aftTrrBnoe g"nr uonoc{eplr naJryqerurc Mo-
;fteT I{CIIVCHaTbCfl OTAeJrr,Ilrrlr\rrl ysJraMrI Bctrr{meH.

A COT,IPARISON OF TI{E DEVELOPMENT OF SEPARATE KNOTS OF FLARES
IN I{a WITH THE TIME RATB OF IONIZING RADIATION by Y. LVinogradoa,
tY. A. Sauich.- A supposition is made that the radiation which leads to ionospher.ic
activity can be enritt,ed by separate knots of flares.

O6rr.rno cotrocraBJreHnfl paBBtrTrlE Bctrbrmex B ryqax Ho c uouoc{epurrrur
at!{enralrz upoBoAuJrucb rryreM cpaBr{errtrfl r(punbrx uaMerreuufi, u,Jtu liwpu-
HbI JIZHtrE Ho [1, 2], m,nu rroJrrroro rroToxa trsfiyrreHzrr Bctrbrrrren, rrpocyMMtrpo-
BaIIHoIo uo BceM yBJrar\,r [3], r. e.

O(,) a,Sffi: r*4lp(t)sr(t),

rye In (t) - xpxocrb fu-ro yaJra Bclbrrrrrir B eAuHuqax lreBoaMyrqelruoro
Aucria; S,, (Z) - rrJroqaAb fu-ro yana Bcrrbrrrrnr B AoJrflx coJrHeqlroro AZcHa;
/c - xonu.recrBo yBJIoB Bcur,rmHtr tr coorBercrByloqero BpeMeHlroro xoAa BHe-
satrrrofo zouocsepuoro BoBMyrr{er{ufl.

Ho, uocxonr,Hy B 6orrmzrrcrBe cryrlaeB BcrIbrItrHI[ cocro.sr I{B }recnoJrb-
Itrrx orAeJlburrrx yBJroB [4], xoroprre Moryr paabunarncg pa3JrtrarHr,rM o6pa3oru,
BOsrrtrnJIO rrpeAloJroEter{tre o Torlf, qTo aHTtrBHoe AJrf trorlocoepbr uSJryrreHze
Mo)fier Ecrrycxarbcs ne ucefi Bcrrbrm(ofi B rleJroilr, a Jrurrrb orAoJrbHbrMu ee yB-
JTaMff. floarorrry npeAcraBJr.fler oHTepec npotraBecTtr colocraBJreHI{r BpeMeH-
H6ro xoAa uoHtrByroqero [Bryqeurrfl Bcrrr,rruex, nartgeuuoro npu rroMorr{rf.

lreToAtrItll? orlucaHlroft s [3], c paBBtrTtrer{ oTAeJrr,.Hbrx yBJroB BcrrbrrleH B Jry-
rrax Ha. fina couocraBJrer{rrfl 6ulu oro6parrbr AeB.fiTF, clryqaeB BHeaarrubrx
rroHoc{epur,rx BoaMyq,e:nmit, g:na Koropbrx ulleJrzcb Aa]rr.rbre o6 naueuer.run
BO BpeMeHU I\IIIHZMaJIr,H0ia .IaCTOTLI O:rpaXenufi, IIOJIyqeHHLIe Ha uOHOCsepHOfi
cTaHqzu O6cepnatoptrtr, u Itpr{Br,re pa3BtrTr{fi yaJroB cooTBeTcrBylorqux tsctrbr-

rrex 14,51.
flpa etonr MaxcrlilraJrbrloe BlraqeHue rrorona uBlryqeuufi Halr{Aoro yaJra

@k(t)
BCtrEImItU o_ (r)-- oburo ilp,nBeAcHo rr MartcuMaJtbHoMy sHarretrulo 14oilr{3yro
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@rr. t. Ina{ranu corocraBJreuu x P (t), frfi orAerlb}Iblx yoroB Bctrbirrex.

1, 2 - rr,pvBbre I,IBMeHeITI4E noroHa LISry.reHI,IE or[eJrI'IIbIx ysJroB,

4 14as. Itpuucroii o6cepBaropru, r, XXIV
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trIero u3ryqeH[r. Bcur,rurna 19 urcns 1958 r. cocrorrJra rr} cei\rr{ yBJroB,

21. wons, 1957 r.- r{B mecrtr yBJroB, 28 anrycra 1957 r.- u.B rtnr:lr yBJroB,

P ttl
f0

t
o-(,)

(Dur. 2. rpa(pr,rxu 
"ono::1,^1."11_-llil^, or-;O or-

4eJlhllblx ySJroB BcrrhrlrreR.

l, 2 - HpIIBLIO IIAM€EeIIIIfi IIOT OHa I{sJIyqeHI'Ifl OTAeJIIIHbIX

TsrIOB.

3 cenrx6pa 1957 r'. - l7t'
u 22 anrycra 1958 r. lra
r{err,rpex ysJroB, 22 uroJrfr
[957 r. yrl rpex yBJroB,

23 von6pn I 957 r.u 72 awyc-
ta t95B r. lra AB)rx y3"rtoB,

3 ccurn6pa 1957 r.- lllr'
r,Il] olrroro y3Jra.

Ha {rar. t, 2 npclcran-
nenr,r lpa{untr conocraBJle-
Trttfr l\tfl yr(a3ar{Hr,rx Bosxry-

rqcrurrf , [pr{arerr AJrfI I]cIrLI-

rueri c 6o;rrur,rlt IioJrrlrre0T-

Borr ya.rloB 6rrnr,r uocrpoelrr,r
@tu (r)

KprrBble 670)- TOJIIJITO

Tex ySJroB, paSBI{Trrc ItoTo-
pr,rx 6oree zJrr,r rrellee uo4o6-
rro BpeNrerrlrolry xoAy r,ro-

rrrlSylorqero IrSJryqeHUrI.

rlo ocu opArrHar rla erlrx
pIlCyHItaX OTJTOE{eIra BeJII{-
aluHa P (t)- orllocr,lreJrb-

Hoe uBlreHerrrre (ryrutquu
raonoo6paaoBarrrrs, [poilop-
rlr4oHaJrr,Ha.fl npeuenu6lry
xoAy uoHEsylorqero vstry-
aIeII?Ltr, E Berl,tql{Ha
,O. rr) \

(-tr, -1) 106' xaPattre-

prrByroulafl paBBrrrlre /l-ro
yBJra Bcrrblrrutu r ,ny-rax Ho.

B peayrrrare colocraB-
;nerinr,i oltaBaJrocb, rITo B

BocE,NIU CJIytlafl X n pe,llenr'rdii

xo4 P (l) lpaxrnvecl{rl coB-

rraAaeT c llaBBr,ITI{enI oAIIOTO

It"TII,I ABYX YSJIOB BCIIbIIIICH LI

'roJrbr(o R oAIIorI cJlytlae

22 rtrclrn 1.957 I'. raltoro
coBnaAeI{llfl rre 6rrlo.

Tartutrr o6paaolr, xora t1\IeBtrrerocfl B Ha[relI pacnopfl]I(erIIII,I altcrLtpn-

IrcrrTaJIbIIOl'O lIaTCpIIaJla .sBIIO IIeAoCTaTorIIro llJIfl oIIpeA0JIeIIIIL'IX BI;IB0,I(Ol),

BCe )He AIO)firIO nOJIaI.al'b, IITO ylta3aHIIOe BLIIIIe ilpeAIIO"rIOE{eIIne IIe [pO-

TI,IIIOpCtIIIT IIOJIyTICIIIILINI peByJIbTATaII.

7 ,r1orra6pn 1959 r.
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ToMXXIV, 1960 r.

NIA l'HI{ TH O E I/CI{ JIE H III B JII1 Htlrl n O rr0 UIE Hl,rfl'

,4, A. Eotr'p4t?l1t) IO, C. E()w,ttoo, B. E, Gnt,ematrco

Ha ocnoBaflfiI{ Teopr{r{ o6paaoaaur.rx Jrr.rulrft fiorJroil{eHnx B MarH],rrrroM rroJre, pa3Br.r-

rofi n [10., 11], paccuuraurr norrrypr,r tr exBr{BaJreurnbre ilrrprrnr,r 22 xurruft tr'e I, Fe II,
Eu II, Nd II lr La II (ra6u. 1). ,(rr orux.rutrr.rri otrpeAeJreHo Marunruoe ycrrJrerrr4e - yBe-
Jr[rreHue arBrrBaJrerrruofi mr.rplrnr,r B BaBr{cI{MocrI{ or xapaftTepa pacqerrJleul{E, or BeJIIrqr{Hr,r

[ flaflpaBJreurrfl Marrrr{ruoro troJrff rr or rrapaMerpoB rro]rJrotrtrarorqeft cpegrr (uracra uorro-
qaroqr{x aro}{oD, ryp6yrenrnori cnopocrlr 11 rrocroxunoft aaryxanur).

Onaaarocr, qro Marllurfioe ycr{Jleurre AJrfi rrpoAoJrr,Eoro rroJlfi oAEoBHaqEo BaBI{cIrr
or rrpor{BBeAe}rr{fi qrrcJra Rorrttrouenr rra Befir,rqflfly mara pacqefiJrenrr.fi - zd ({rar. 5).

,(ouoruurenluoe yBerflqeul,re gRBI{BaJIeHTIrbrx rur{prrr aoaHr{Krrer trpr Har(JIoIrEoM [oJIe
(V:g O). 9ro 4ono;ruureJrbuoe ycrrJrerme [prr y : const ynernvrrBaerc.E c paccroxurreM
.(([er.rrpa r.rrxtecrr{) r'py[[br r(oMtroneuT c arfirtrTr,Iqecmofi no.uxpuaaqrefi ot qefiTpa JrIrHl{]t
(rlur.6).

Paccuorpeuo BJII,IETTI{e BeJII{qI{}r6r Harlp.E}r(elruocrlr MarHl,rruoro troJrf rr ltartpaBJleurLrl
'rroJr'rr rra MarHr{rrroe ycr4Jrer{rle ({ur.7, t0).

Vctanonreu xapaxTep I{BNrer{eHI{rr ycl4neHr{rr B BaBrrcllMocrl{ or qI{cJIa rlorJloilIaroilIr{x
aroMoB (t[ur. 8, 9), or re,ruururr ryp6yneurrroft cxopocrtr ul tr rrocro-Erruoit BaryxarfiE a

({nr. i1).
Oqeuena poJrb MarHI{TEoro ycluletrlt.rr rrplr arraJllrae xurvrlrqecrtoro cocrana arlroc{ep

BtseBA. floraaano, rrro upeue6pemenue ycr{Jrenr{eM rre Br,Isr;rBaer ouru6xt B oqeHr(e xrfMl{-
\rec(oro cocraRa, flpeBrrmarotrIefi unoxurem' 3. Cregonarenrr.ro, nart4euHbre arroMaJrr{rr B

xn.r{uqecnoM cocraBe rrexyJrfipHblx A-aueag Iryxtrro cqlrrarl peaJlbrrbrMl{.

Br,rgcnnltocr, sJrr{flHrre Marulrruoro rroJrfl Ha npr.rByro pocra AJrf coJrrreqEr,lx n.sten. Mar-
rr.r{rrroe trore yBefltrquuaer paa6poc roqeft rr B}r3brBaer o6rqrft rIoAr,eM npuuoft pocra, He

,ogunanorrrft B pa3rrbrx ee qacrfix: orr paBerr EyJrro trpr{MaJrrrx qr.rcJlax fiorJloqarcql{x aro-
.r{oB rr crpeMr{rcff r( rryJrro 4nr 6onr'nmx.u,rcer (lgXo ) 4). Hau6omunrft rroAtelu Hpunoit
pocra na6tro4aerc.E B ee uororoft qacru. C [epexoAoM or trpoAoJlr,r{oro rroJlfi ft rtorrepeq-

rrorlry rIoAr,eM npunofi pocra yBeJrrrql4Baercrr. f[pouauolurcx cpaBrreHr.re c na6nro4enr.talrn

({ur. 12).

INTENSI}'ICATION NIAGNETIC STRENGTHENING OF ABSORPTION LINES,
hy A. A. Boyorchuk, Y. S. .Efintou and I/. E. Stepanou.- The profiles artd equivalent,
widths of 22 lines of Fe I, Fe II, Ee II, Nd II and l.a II (table 1) are calculated orr the ba-
,sis oI bhe bheory oi fornration of absorption lines in a magnetic field, developed in [10,11 ].
The rnagnetic sLrcngl,henilg of these lines - the inclease in the equivalent width --
is deLermincd irr dependence on: the character of splitting, the strerrglh and direcLion
of the nragnetic field and the pararreters of the absorbing medium (number oi absorbing
aLoms, turbulent veiocily and darrping constant).

11, was found thai for a lorrgitudiual field the magnecic strenglhening depends uni-
vocally on the producl of the number of components by the value of separation of the
splitting paticrn -- n0 (fig. 5). There is an additional increase of the equivalent widths
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iI tho iicl d is inclinod (V 
=A 

O).TIris additiorai intcnsif icatiort atY:const, jttct'easr:s l,il,lt
t1e rllsl,anco of l,lro <ccnLor,oli glaviLyr of tlro group oI cornponenl,s ri'iLlr ellipl,ical pola-
lizaliorr L'orrr Lhe center ol Llre linc (fig.6).

Thc inllucnce ol'rnaglct,ic field st,r'cng1.lr and t,he direcLiorr of thc ficld ou nrag'rrct,ic

sLlengtlrenino is consiclcrecl (figs. 7, 1{)).

Thc charactel ol the r.alialiors o1 st,r'ong't,hcuiug in dcperrdcttco otr [,lro lrrrn]rcl oI
absolbing atorns (figs. B, 9), t,lro turbulcnL velocity z)t and Lho darrtpirto ctlttstattl, a (l'iq. 11)

r.r,as Iottnd.
'1'ho 161c ol rnagletic sLrerrgtlrerrirrg il tIo arralysis of 1,lre clrcrrrioal oor)rposiLion of

st,ollar aLurospheles is clct,crnriuerl. ].b is slrorvl Llrat its ncglcctiort docs rtoL lr:ar[ 1o ar c]'r'orl

irrt,lrocs[inral,eolthechemicalcorrrpositionexcercdingt,hclactor13.Cottscqrrent,lvl,he dott:c
ted anomalies in tho chemical conrposilior of pecrrlial A st,als slrould Jro considol'o(l
as leal.

'Ihe inl'lucrrcc oI tlrc nragnctic lielc[ orr L]rc oulvc of g^r'orvLh has becrt elucidat,ed lor.'

sunsllot,s. lilre ilagncLic field increases llre dispclsiorr of the point,s and Ieads lo a 90101'al
rise oI Lhe cnrr,o ol gro*,tlr, rvhiclr is not tho sarne for il,s dillelolL parl,s: iL otlrrals zcl'o
if Llre nunibor of absolbing at.onrs is srnall and appr:oachos zelo iI thc rumbcr is Ialgc
(lgtYo) 1r) .Therisoisg-reat,cslinthoslopirrgpariof lheourveoIg'r'orvl,h. The transition
Irorn a lorrgitudinal to l,r'ausvelsal iield leads to an increase in Lhc lisc of Lho crrlvc o[
glorvth. A comparison rvlth observal,ions is madc (fig. {2).

BBI'AT'HI,IE

.13 cuettrpax rrarllr,rrHl,L\ BBeBA 11 coruealHblx nrrrerr 6o;rr,urr,ruc'rBo JTT,JIII4I:i

llorJro[\e]I4rr rrecnoJlr,Ho paclrr,rJlel{br lr yc?rJlerrr,r. ]J uaIturTrroxl rroJlc rrl)r,r Arr-
rIorIIrIIorr rIB.rIyaIeHI,Ir (llaalterrenr,r repexoAtl Ai : 0, )-1; LL --1 1; LM :
: I- 1,0) nlrnnn uorJror{e}rr{E pacur,erJrflercrr IIa rp}r l'pyrrrrTrr Jr}rrrr,rii, coor-
BercrBylollllre rlepexo/{au LIVI: -l- {, - 1,0. B o6lrlerl crrytlac, xorAa yroJl
lIelHAy IIalpaIlJIeIIrIOi\I IIOJIfI I{ JIyTIOII 3pelrilfl HC paBeII IIyJIIO, Ireplrble AIIC

rpyIIIIbl B IIOI"{OrqeIIrrrI uIICIOT US6LITOI{ JIeBO- I{ npaBOAJIJIr4nTr4rrCCIiOri troJrflpr{-

3aqtrrr,r, Tperlfl rpyula rrr\{eeT r4B6brToH JruHeiirroil rroJrflprr3aur4r{ B ilallpaBJle-
H'III IIOJ]'I.

I4a-aa cpatrli,rreJrbrro 6o"rrr,nrolt ccTecrtserrrlorlt urnpurrr,r Holrrolicllt u Ilc/lo-
craroarrroi;! paBperrramrqerli cnoco6nocrr,r Ar,rcneprr{pyrcrr{r4x cLrcTC}I LI

HOB paAr,raqltrr rtor\rfiorreHTLr B r{a}r{Aoii 1'pynle rre pasperrrarorcr]

rroJr-flx c HarrpflErer{r{ocrbro no}lflAna 10 000 ac.

Irp14Cr\rrr.-

Aa)r{(] rrpr,r

B uexoroprrx cJryrra.sx rrpl,r upr4.r\rerrerrr,rr{ rroJrrIllrrBaquoIIrIorl onriltrn (rrna-

crrtrrna 1/a l, rrlroc nonnpou4) yAaercrr BbrAeJrrrrE ToJrr,Ito rpynnr,I r{ollno}Ielrr
B rIcJroM. Itax4aa rr3 Drr4x rpy[n r,rrreer eQ{ertruullylo rIoJIylxr,rprrlly, []lcBoc-
xoArrrrlyro rroJryrur{pt{Hy Jrl4rU,rrr rrprr oTcyrcrr}r4],r Nrarrr.rrTloro tIoJIfI (r,rcrt;nroue-

III,Ie npeAcraBJlfler CJrytlnr'i npocrol'o rIlI,IIIJIerlIOIo pacu.\elulenl{fl). y}fie [pI,I
cpatsrrr4reJrr,rro cJra6Lrx TroJr.Ex (qo 1000 ec) n,rrfl Jrr4rrr{I?, o6laTlarorqr,rx 6o,nsuotj

Ira3rrocrr,ro claxropou .Ilan4e (9, - 9,, ..- 3), ueuo3N{ox{Iro BbI[eJrI4rb orAeJIL-

rl6rc IpynIIrJ I{oN{rrorrcrrr pa3Jrn.quoii noJr.spr4Ball[r,r Aa?fie c IIpUrIeHcfII4e[I

rroJr-flpr,r3arlr,roHr{or1 orrrrrr{r1. flpu arorr Hacryrraer 6neugr,rpona}rrre rpyiIII 1{Or{-

rrorreHT i\,relr{Ay co6oi.i, lrro rrpoflBirflerc.a B o{$enTlrnuorr pacrrr,rpeilrrr,r JIrrIIurr.

C 4pyroii cropoHr,r, N{ar-Hr,rr}roe rroJre tsHocr4T yBeJrr,rqeIrtro Dltr}rrRaireLtrrloi.i

lIrl,r1]r{rlbr trr11:Hv1141 I(oTOpOe IrpotrDJItreTc.rr ToJrblto ilprr Hacr,rl{eHr{r4 JIr4IIl,rI{. [i C.rIy-
qAE OIITI{IIECHII TOIII{OI'O CJ]OfI II}]I4 IIAJTI4AII{I{ 1\,IAI'HI,ITIIOTO IIOJI'T 3I(BJ,IIJAJIE]ITIIA'I

IIII,IpI,IIIa ,[I{}rUlI IIe lt3MCIrrICTC'L c itaCbrIrIell.t{er{ Jri,I][t]I fIOfIBJrfl01Cfl VCrI-

JI efl lle e ItBr{IlaJr e rITr{Or"r rrrr4 pr4 rILr JrrI rI}Ir4.
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Vseru'Ieu[e eRBI4BaJIeHTuofi urzpzur,I JrtrIrr4lr BaBr{cIIT naH or Bertrqr4g6r
l\rarI{r,ITHoIo IOJIE? Tar( r{ OT ero HanpaBJIeHtrfi Iro oTHorneHulo H Iyrry 3peHr4rl.
Tan, upr,r npoAoJrBHoL{ rIoJIe l\{arHrrruoe ycrrJreHrre BoBHtrHaer roJrbno upn 6reu-
ArrpoBaHrrr{ no1\,rfroHeHr o4uofi rpyrrnbr. Bleu4uporaune o4noft rpyllrrbr c Apy-
rofi He BJrr4fler Ha Bernrr[Hy ar(BtrBaJlenruoii ur4pr{Hbr, rar( Har( arrr rpyrrrrbr
ulreror BSar4MHooproror{aJrr,Hyrc rroJr.frptrSar{urc. o4uaxo, uel.r 6onr,rue uore
upu6rumaerc.rl l{ rroilepequor,Iy, reNI 6orrure cr(asr,rBaercn 6nerlgrapoBaHr4e
rpylTll I(ol[rIoHeHT rle]r(Ay co6ofi I{a BeJrurrrrHe afiBrrBaJreuruofi rnzplrnr,r Jrr{rrrrr4,

C yne"uuueul{eM Halpfl}KeHllocrl{ MarutrTHoro rroJrtr anBuBaJIeHTHa.rr rur{pnga
JIilHmr'l raKffie AoJrlr(Ha Bo3pacrarb HerIpepEIBHo Ao rex rlop, [oHa ue uporasofi-
Aer TIoJII{oe paBAeJreHI{e Iton{[oHeHT. TaHulr o6paaorr, ]rarrrr{THoe ycrdJrer{ue
DI(BrIBarrcIlTuot)t rurapznbr Jt\tLlrfi, KoTopoe BoBHr4ltaer rrB-Ba HacLItqeHI{ocrI4 Jrrr-
7trtfi1 SaBrtcltr.T IIe roJrblto or pacqelJrerntr lnr4nrr\r ra ocna6lenua 6len4rpoBarrrr.fl
rtoMrIoIreHT BHyrplI o4nor,i lpylrrbl, Ho t4 oT yr{errbrrreHrda 6ler.r4rapoBa}rr{fl
rpyrfl nolrrror{eHr }re}r{Ay co6ofi.

flpe4uotomelrrae o Boax[oH{IrorI cyu1ecrBoBaHr{rd r\,rarrrr[rHoro ycuJreHr4fl
artBrrBaJreHrHrix rur,rptrrr nr,runfi BnepBr,re 6r,r.no nrrcxaaauo fI. Bpyrreunare
u I'. Itnrc6eporr [1J upr,r LIccrIeAoBaHww $uaauecgrrx ycJroBrrfi B conue.rHr,rx
[.rrrr{ax xreroAor\r HprrBr,rx pocra. O4nano par.rbrrre B. Moprau [2] oruerprr,
trro AJItr rIeHyJLrIpIrblx BBeBA rraua A, roMur{o o6rr.rsrrx npuqrdu ycrrJreHtrrr Jru-
uuft, nr'teetcs nanoft-ro r'rosrrfi Susuuecxufi rlaxrop. trl[ rontxo ornpbrrlre czJrb-
ubrx r\,tarHr4rnr,rx noneft y 3Be3A [3] nossoilzro l. B. Ea6rony yoraHoBr{rr,,
uro DTrr[r Snsn.lecHulr {axroponn .flBJrEerc.fl i\,rarrrr{THoe rroJre. B 1954 r.
C. C' )itypasres [4 j I{ccJIeAoBaJr MarHlrruoe ycrdJreHr{e EftBr{BaJreurHbrx rrr{prrH
Ituttwit u coJrlrealrrbrx rr.flTHax I4 rrplrlreJr rt Br,rBoAy, rrro aro ycI4JreHI{e uall6onr,-
lrree AJrfl nepxuefi rracrtr{ xpznoii pocra. B Ha.recrse napaNrerpa uu 6rrno nr,r-
6pauo paccro.sHl4e 4o Itpafiuefi o-HoMrIoHeHTbr, Itoropoe cla6o Br,rpax{aer r\{ar-
rrIIrIIoe YcI4rIeI{I'Ie lrlnnft.l. B. Ba6xoxont [5] 6run c4enaHbrrrpe[BaprrreJrr,rrbre
pacqerll Be.rrrlrlllHl,r MaTHLITHoIo ycI,IJIeI{I4.fI glts 55 twswit ll a.rreuenroB B C;1yqae
rroreft c Harrp.rrffierrrrocrbro 8000 ac, T. e. AJr.E Taxolo BHaqeHtr.tr rlauprrxrerrHocrr[,
rlpr4 r(oropoNr AJrrr Aocraroaruo yanr4x ,rznufi Hacrynaer rroJrHoe paBAeJreHr4e

xoxrrloHelrr. flplr arou flpe4loJraraJlocb, qro ecrecrBeHHafl rrrrrpuHa nanr4oft
noMrror.reHTLr olpcAeJr.frerc.rr roJrbno ac[{exroru ,(onunepa, BbrsBar.rHr;rlr relJro-
Bblt{ ABr,I}Her{t4e[,I aTO]\,IOB.

Ba6rton ycraHoBIrJI, aITo lral(ct{MaJrbrro Aocrrr}fiurratr Bell4rruua MarrrI{TIIoro
W' tL

yculreHwfl paBr{a w : -T , tae n - rroJrHoe qlrcJlo Hot\{rorreHT, Beluqunu nar-
HZTHOTO yCITJIeI{I4tr, [OryqeHHbre 9Tr{rvr aBTopotl, cr{Jrbl{o SaBr,IlreHI{ tr [peA-
CTABJI,flIOT CO6Oft DEPXHI4E IIPEAEJIrI, ITOTOPI,IE B PEAII,HIIX YCJIOBI{flX HI4KOIAA
Ire 6ygyr Aocrrtrrryrbr. flpuuzua aroro BanJrroqaerc.fi B ToN[, qro rrplr cBorx
pacrrerax Bo6Hox coBeprneHrro upeue6per cyu{ecrBoBaHzeu ryp6yJreHrr{ofi
cltopocTu, rtoTopa-g Bcel'Aa llHoro 6onlme renronofi, a raHlr(e BJrI4.rIrrrreM Ba-
Tyxarrrrfl r{sJryrrerrr{rr. ognaxo r{BBecrHo, arro B ycroBr4flx arrrocdrepu conuqa
lI 3Be3A lracbrrqeHr4e JruHr4ri Hacryrraer rorAa, I{orAa SaryxaHne yx{e r4rpaer
3al{erHylo poJlr, IIpII paclnupeHtrv twnvft.

3ra xte Heroquocrr, - npene6pe?r(eutre BHaueHueM BaryxaHr{.fl r{BryrlsHrr -Bcrpeqaerc-fl n n pa6ore U. B. Bapuuna t6l. B uer? 6r,rna npeArrpruflra rro-
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fIbITrta oIIpcAeJrrlTb aHa[I{TI{qecKI{1\{ rIyTeM BJrI4frI]ue [IarHIrTHolo yctrJreHztl

Ha Rpr{Byro pocra. 13apnurt rrarrreJr, rrro Jrl4rlrrtrr, Jle}Hau{ue na uonoloit qacrrl

rrpr{Bor"I llocra, 6yay, B cpeAI.IerI ycTIJIeHLI sa20% g"rIr no;reii roprrAxa 3000 ec

rrpid rrpoAo.r'rr,Hol[ rroJ]e. O4nano Dror peByJrr,Tar rreJrlarr cqrrrarb I{aAe}r{HLIxI,

frocnoJrrJrty, ItpoI'Ie yHaSarrrrbrx Br{rrre rle[ocrarrtoB, IIpll Bbrql{cJIeI.ILrr4 r'IHTe-

rpailolr 5r,rrlr rrplrueHerrbr Hexoropr,re lIareN{artrqecnlle yupoqe}Iuf , norop],re,
ttatt 6yger Ilor{aBarro rrr,r}fie,3qarrr4TeJlEIIo t{cltaBrIJrI{ peByJrbrarr,r.

Hertoropax florrbrrrra y.rryrrrur4rb pacrrcrr,r 14. B, BapouHa 6r,rna c4e,rarra n
pa6orc A. I{. I{opnrlrroua [7.1. Oqnano ota pa6ora, rali ]r(e nalt u pa6orrt

/{pyl.lrx alrTopoB, rre yrrrlTr{BaeT poJrb 3aTyxaHl,Ifl r,r3JlyrleHr{.fi.

Itpolio rolo, cJrcAycr oco6cturo rroAarcpnrryrb, arro Ao cfix rrop coBeprtrerrllo

IIC paCCiIaTpI4IlaJICrI ROIIpOC O l{aIIII,ITIIOM yCU,[eII]){I;I DItllI4BaJIC}ITIIbIX UII4pIIII

,nr,rrrnii .nro6oft NrlrJrrrrr.Trr,[errrocrr,r rrprr rrpor,r3RoJrr]rror{ llarllaBJIeIIr,Ir{ IroJI.fl IIo

oTrlor[orluro rt JIytly 3]lerIr,1fI.

s f. ilocTArroRnAF3AilAqr,r

Ijcrsro nacroarqei,i pa6orr,r flBJrflercfl orpe,IleJrerrr{c ueJIlrrII{rrLI rlarIlrrrl{oro
ycTIJIeIII{r{ AJItr pailJll{rrIttIx [llIIUft, crrtrllTafl, rITo JIlrIIufl pacul]'Ipella ItaH RcJIeA-

CI]B],TE TL}IIJIORI,IX 11 tYP6Y.NOTTIIIIilX ABtr}HEIITAit, IATT I{ BCJIEACTBLIE 3ATYXAIIT4,fl

,IS.TIYtIEIIIT'I.

fIol lrarrurrrrr,rr{ ycr{JreHLreNr Jr-r,rr.rrrlr rorJIUIqeIrurr rrbr 6y4en rIoHr.IN{arb

roraplrrllr orrrolrerllrfl BeJrrrrlrlubr DItBtrBaJrerlTnoli rumplrnlr JrtrrHlrrr W"o' ,

PACUIEII.]IO}IIIOft S MATUITHOT{ IIOJIE, IT BEJII TItrHE SHBI4BAJIEI{TUOT,I UTUPUUT,T TOfi

?fie .rrt{Hr,{a I( npa orcyrcrllratr r{arrrrlTrroro fIoJIfl, T. e. BerflrrnH)/

, wMarq:tg w . (r)

flpn arou ilpe4fioJraraercfl, rrro ocraJrb]rbre (ruauuecnuc uapaxrerplr, olpcAe-
Jrfrroqrle Rouryp JnrIrI,IIr, ocrarorctr 6ee raaltenenug.

3a4a.ra craBr,rrcfl cJreAyrotqtrNr o6paaom: Ha ocHoBarrtrr{ r{3Becrrrr,rx (ranropon
Jlan4e g rr [oJrr{6rx x[exa]rr4rrecntrx NroNrerrroB / AJrfl Bepxrrero r,r ]rr.r?fiHero ypoB-
neri, a ranlxe rrapar{erpoB rrorJrorqamu{eri cpe4rr, paccqtrTarb 4"nn aroii JrwLtvu

BeJrfiarrrrry rrarrrr{Trroro ycr{Jrer{r(.rr. fIo4 uapauerpaarr{ rrorJrorqarculefi cpegr,r
NIbI NOIII{IIACTI I{AIIPA}fiEI{IIOCTb U IIAUPABJIEIIIIE NIAIHtrTI{O]]O IIOJIfl, AIICJIO [O-
urotrtramuu4x aroNroB, BeJrrarlr4ll]r ryp6y.neuruoii cnopoctlr r,r BeJrrrqtrHy trocro.flrr-
noi.i car)rxaulrn,

Peruelrlre uocraBnertuori BaAaartr IIolr{e r 6rrrs BblrroJrrrerro cJre11yrctr1rrrr

o6paaou. .(nr ueHoroporo rrr4cJra rrpeABaplrrenr,rro rr,16paHr{r,rx Jrrrrrr{r,i nprn
orlpe/{0.teIIIIrIx BHaqeHr,r-flx rrapar{erpoB rrorJrorqarcrqeii cpe4r,r Br.raqaJre r\rr,r

paccrlirraer{ I(aprtrIry pacrqenJrer.rr,rfl, BarcM olpeAeJrrrM noa$$uqraenrbr rrorJrou\c-
rrr4tr r{ r{a ocHouaHrrr4 orrrx noa{rpnqreuroB rrorJrorqerrr{fl 4nn o4rropo4uoi,r
il,roAeJlrr antoctfepr,r olpe/IeJluil{ Berflrrrrr.ry MarHrrrrroro ycrrJrerrr{fl. Sarelr lrr,r
Brr.flcHr{il[, Itan BJrr4trror pa3Jrtrqr{bre [apaMerprrrrorJrorqarclleft cpe4rr r{a BeJrr{-
qr,ruy l{arrrrrrr.roro ycl.rJler-r4H tt o6o6rquru peByJIETarr,r, rroJryrreurrr,re AJr.a olpe-
AeJIeI{I{bIx ana.IeIrflii uapaMerpoB, rra cty.lait nro6r,rx zx aua.reuuii.

,[nn pac.rera 6rrnr Baflrr,r iluur,r\t Fe I, Fe II, Nd II, Eu II z La II
(ta6n. 1). IIpu nr,r6ope ruuwit MLr rrpeArroJraraJrr4 nara6oree roJr]ro [onasarr; porrb
lrarr{rrrHoro ycrrJreur.ra [pr4 ofipe4eileufr:u $marauecxzx ycnonufi n aruoc(repax
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.BBeBA 14 Conuqa. Tax, IrilHav nefirpanr,noro )r(eJresa xopouo Br{AHbr

B CrIeHTpaX COJIHerrHbrX [flTelr, a IrvH'ilv. uoHIrSoBaIrHoIo EteJreBa - B clreltTpax
N{aI'}IrlT}Ibrx BBeBA. Pe,qnoaerrrerbHbre DJIeMeIrrLr rroKaBLrBalor aHo}IaJIbHo 6oJI6-
uroe coAepffiaHtre B aruoc$epax MarrrtrTHr,rx BBeBA.

flonyueuurre Htr)r(e peByJrLTarBr ctrpaBeAJrzBrr AJrfl rafttrx ana.reunfi pac-
.qerJleFrr4.fl, KorAa etr{e He Hacryrraer flaureu - Bax-a$Sexr.

$ 2. PACIIET HAPTIIHI,I PACIIIETIJIEHI,I.fi

ttalt u3BecrHo, I43l\,rerreHl4e Bertrq[H],I aHBI4BaJTeHTHoI{ IIII4pI4Hr,I JII4HIIU trptI
TlAilvqutu MarHtrrHOrO rrorrfl IIpotrcxoAr4r rr3-3a r[sMerrenlrr $opurr xoe{{uqueu-
Ta rIOIJrOIqeHtrfi, r(OTOpOe flBJrfleTCfi CJTeACTBtreM pacrqe[fleHtr.S i\[arHrrTHbr\{

rroJrerr ua6"nro4aeuoii nranrau Ha p-flA noNrrroHeHr. floarouy AJrfl orrpeAeJreHr[.fl

MarrrtrTr{oro yct\ilerlwft nuHau rrorJrorqeHrrn ueo6xognMo B rrepByro oqepeAb

BrIarb KapTr[rry MarH,ITHofo pacrqetrJreHr4fl: r{r,rcIo ft- tr o-Ho1\{[orIeHT, trx oT-

I.IOCr.rTeJrbHyro trHTeHCT4BHOCTT;, a Tar{}r{e paCCTOflI{tre ATZX no}rfrorIeHT OT IIeI{Tpa

JIITILIIV.

Boo6rqe roBop.rr, a${enr Seeuana Moxrer 6rrm upoctbrr\f tr cJro?nHrrn. Ecnu

Saxrop Iauge AJr.E Bepxrrero ypoBrrr gi, pasen {amropy Jlauge AJrr Hrl}r{He-

ro ypoBu.rr gl, to Mr,r prMeeM npocrofi edl$enr 3eeuana, Ecnr oro paBer{crBo

He tsbrrroJruflerc.fl, To Mf,r r{N{eei\r cnomnr,riii as{enr Seelrana. B c;nyuae trpocroro
eS{exra 3eeuana rrrr na6nro4ael{ ToJIr,Ko rp[ noMrroHeuTbr: Jtr, 6r, or. flpu
cJrolfiHorr edl$exre AJrfl Bcex repexoAoB, npolle nepexoAa i : 1= i : 0,

BTI4 TpLI HOIIIIIOIIeHTLI B CBOIO OqepeAr, COCTO.ET tr3 HeCKOJILHTX KOMtrOI{eHT.

Borr,ruraucrBo crrexrpaJrbnr,rx Jrr[Htrft zmeet cJro]r(Hllii a${ext Seeuana. Haua
BaAaqa cocroflT B Tol\{, .rro6H tro tr3Becrrrulr Sanropau Jlauge r4 floJlrrr,rM Mo-

MeHTaM AJrg BepXHerO rr rrr4?r(Hero ypoBHefi nafitl4 HaprtrHy pactqetrflel{I(.s.
(DaHropnr Jlan4e AJIfl Mrrortrx tmuvir 6r,rnu raauepeur,I B ra6oparopzu r

flar{r,r B ra6ruqax UI. Myp [Bl. finx ocrarrbutrx runuii Sanropn Jlan4e Mo]nuo
paccqurarr, reopertrarecxz [9], lpeAloJrarafl HaJu{.rrre tu6o LS-cBxaw, tm6o

ij-cnazw. flpeguonomeur{e o cBflBtr HepeAr(o l\fo]fier BHecrtr Hefioropylo He-

yBepellllocTr,, lloatouy, HorAa BoSrfo?fiEo, BcerAa ilyalme ucrroJrbsoBarE aHc-

rreptrNrerrraJrbHbre Buarreuun {anropon Jlan4e.
Cornacno aexropuofi MoAeJrr{ aror\{a, B cilyqae LS-cvs"eu pacqelJreHtre

yponuefi Br,rBBaHo upeqecczeii IroJllroro MexaHr4qecfioro MoMelrra aror[a or-
HOCtrTeJrbr{O HarrpaBJreHtr.fl r\{afHtrTrlor0 trOJrfl H, ftzHer[.reoHaf eHeprvx oroilt
ilpeqeccr{u AJrfi naHoro-ru6o orrpeAeJIeHlroro ypoBHff paBHa

LW:Mn'h !" ttu" 4xtc
(2)

tge M - rfarHrrrHoe rrucro, Moryrqee flptrHu]\{arb BHaqeHIrfl - i,-U - 1),..,,
. . . , -l- (i - 1),* i; H - aeilu'tuwa Harlpr)r(eHlrocrz MarrrurHoro rIoJIfi

B rayccax. Ocranr,ur,re o6oaHa.Ieuufl ul\reror o6br'{trbrft cMrrlcJr.

BoeurxuoneHtre orAeJlbrrbrx Itor\{[oHeHT JII{HtrI{ [potrcxoArrr rlpz [epexoAax
c oAHoro pacqetlJreHrloro ypoBHfl na gpyl"ofi. flpu arorrt oqeBZAHo, rrro BeJIu-
qtrrra pacu{ellJreHtr.fl rrr HVW onpeAeJlflerc.rl paaHocrrro auepruit BepxHero E

rralr{Hero yponueft

LW t - LI4/ k : hLvia : (M rgo - M dr,) ffi U. (3)
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34ecr, cyqecrByer npaBlrJro o16opa, paBpemarcrqee rrepexoAr,rT coorBercrByro-
.que r,r3r{errerrrlK)

Mt- M*: LM: 0,:L 1. @

flepexogrr LM :0 garcr fl-r(oMtroHerrrbr, BcerAa nuuefinouorrptrBoBaH-
rrbre BAoJrb HatrpaBJrer{r4fl MarHr{rHoro rroJrfl. flepexo4r,r LM : } I itralor
'o-ItoMrIoHe[T],r C [paBo - r4 JreBor{pyronofi rroJrflpr[3aqtrefl 4nr [poAoJrr,Horo
IIO,II-fI.

(Dopuyla (3) c y.reronr yclonrafi (4) gaer rraM Bogr\{oxrHocrb olpeAeJrurb
IIoJIoII{gHIre RorrIIol{eHT lruli,wu IIo IiISBecTHbIM BeJlrrrrr4Hatnr Mp, Mi, $.rn $i.
Ilpaxtzuecxu 6onee y4o6no Bbrpalr{arr, BeJrr{qr{Hy paccroflHr{r Kor\{[oHerrr],r
.oT r{eHTpa ilmLrutr B eAZHtrIIax AorrlJrepoBcxor,i uoryrulprrHr,r A r,

Av.,.
LPit,: ffi: $Iigr- tvlt,gr)r*; h :1,4.106?,.4 (Mg)+. (5)

rlo orofi {opuyne u 6wl,u cAeJraHr,r Br,rqflcileHua AJrfl paBfiurrurrx rnnufi.
Peaynrrarr,r gar'rr,r n ra6n. 1. B srr.rucJreglrr{x Mbr npr[rrzMarn H :2b00 ac
u ut:2 rc,wlcen, r. e. srr6zpaJrr{ ycJroBua,611wzt<ve It ycJroBrr.flM B coilHerrEbrx
rl.flrHax. Hponre roro, r4B $opiuyrrr (5) uu Br{AuM, qro paccro.EHue Me)fiIty
AByMfl nro6r,rur coceAHrlMz KoMrroHeHTaMu o4nofi r roft ffie rpylrrbr , ilm6o fi,,
.nv6o o, wlll 62, BcerAa rrocrorHHo rr paBHo

6 : t,4.tOu (gu - j/,) I H
ut

(6)

3ry nerrru,y Mbr 6y71enr n 4arr,ueli,reilr rraBrrrriarrr rrr a r o r{ p a crqe ,,-
Jr e H Ir fl, Ee aua-reune AJr.s paBruqrrLrx rrlrrr.rrt Aarro B cro"n6qe 7 ta6n. l.

Ilpn pacuere r{arI{I4TI-Ioro ycl,rJrerrrrfl, I{aIt DTo yrtaBr,rlaJrocb Rr,rIUe, neo6-
XOAI4I{O BI,IIIUCJII4TI; OTIIOCI{TeJILIILIe IIIITeIICI4BIIOCTI4 I{OIIIIOIIoTTT paCnl0llJrer{ufl.
3ru Br,t-Iflc.Irenn.n 6rurr,r crlcJraHb] rro cJreAyrorqr{rr r.r3Becrrrrrnr cpopuylaru Ig].

A) [;TA fi-I{OX{fIOIIEHT A,M : O, ],IIITEIICI4BIIOCTs K-N I{O]\{IOIIEIITrI I,,
paBr.ra

i*i Ir: M2;

i*i*L I1-(i +1)r_Mzl
i *i - L Ik: i'- M'.

( /)

6) ,[rx o-RoM[onern, LM :1- l, uHreuczBnocrb l-nr r{oMrroueHrbr Ir
paBHa

i*i It:
npl{ repexoAax /-> i+L It: (B)

j--> i-L I1 :

34cct I4I{TeItcIlBHocrn 1r-Aarrr,i AJrrI [oIIepeqHoro froJrr{, a r{rlTerrcl,rB}Io cra I ,-
AJr.fl rrpoAoJrrrrroro no"nx. Brr.[acJrerrr{brc no $opruyranr (7) u (B) lrnreuclrBHo-
crr{ pa3JII,Iq}IbIx notr{uollellr I{aHbI s ra6[. 1. Bepxuue rr]rcJra B Bocbr\rol{ r{ Ae-
3-flTorl cror6qax oBHaalaror 0ABI,I, H!rH{rII4e - or}IocureJrrrHLre rrflTeHoI4BIIocrLr
cooTBercrBylotr\trx ttotrrorrerrr. 3fl.r Aanrrr,re [pr4BeAerrbr 4na oAnoii tr3 rpytrtr

npi4 nellexol(ax

*ti*M-t)(iTrw);
t ti+M +t)(i*M *2);

tti+M -t)(i+M).
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o-rtol\rroHerrT rr AJrfl rroJroBr,rHbr r{o}rrroHeHr r,r3 r'llynlLr fi-norrro]re]rr (BBr4Ay cr,rrr-

t\IeTprItIrIolto llacrloirolflerrl4rt 1.pyIIII ItoxrIIorlerLT oTrIocttTeJrbrlo qei]Tpa JIlr-

HI,II,I) ; /z - o3llatlaer tIrIcJIo I{orlloIICIIT B rpynlc.

f[rr 4alr,rrer.".rruclo Ba]r{rlo ycrarlotslrrl rrenoTopr,Ie Banorlor{epHocrrl B pac-
npeAeJIeHr,Ir,r orrrocr;rrcJlrrrrr,rx r,Irrrelrcr,rrrrocter:i. Vnre r.ra [peABapLITeJIr,l{oro pac-

cuorpeHrrfl rloprry.rr (7) r,r (8) rrbr lrlrAi{rr? rrro pacflpeAe.rreHtre rrHre}Icuut{ocreri
r(or{flo}rerrT BrryrlM irpyllllrrr crrlr}reTprrrrrro oTrlocr,rTeJIb}Io ee qeIITpa A,lr-fl nor{[o-
flenr Ilccx nepcxo/{olr yllaBHeIII,Ifl (7) lI ro.rrr,Ho AJI.TI llcllexoAoB / -, / ypaB-
Herrlrfl (B). Ouerr,r4uo, (qerlrll irrlr{ecrr.r) arr.rx 1'pyrrn coBnaAaer c rix rcollerll}I-
qecltlrrr qerrrllort. tto,rrttottctt'rr,t ARyx IIoc,[e11nrlx rel]cxoAoB rle ,I]IeIor
cr,rlrlrerpr,r.rrioi.i Itaprtrlrr;t pacrrpel(e,Ircllr{fl orrrocrrrci.tsrlr,IX rllT0Ircr.rntiocTc.i't.

(trtr. i. Orrpc;1e",reuro Raprrrrrrn paculcxJrcrlrlr Iro I u g.

Oruocr,r, ertsrrafl r{rrrerrcr{nrrocrL rtourorrerrr r\rorrororrrro Botspacraer rlpr,I nepexo-

Ae oT IIJrlllrrronolrronorYr riolrrorlerlTr,r rt rtopolnoBoJrrroBoii, rrJrr,I Hao6opor. lIo-
aToNry Arrfl eTrrx 1'py[[ r{orrlorle}rT (r{erlTp TfrffiecTr{D orlpcAeJrfleTcfl rrHarre.

Paccuorprarr rro4po6uee arr,r lpyilrlr,r Iior\Irrolrerrr, T. e. o-nolrnorleHTbI, coor'-
BercrByrorqr{e repexoAar\r .l -> i 7 t. I(an nr.rgr,ro rill ypaBHerruli (B) , rrIlrelr-

cuBHocrb l{or\r noucrtrbr r\rouflcrcn no rartorry , lr (r - l), rge tr, --2,3,, . . , 2i
AJrfl nepexoAa /-> i)- 1un'-2,3, ,2i + 24.nnuepexoAoB /-, i-7.

Paccuorpl,rrr flepcxoAr,r i -, i - t. flour,rraerrc.rr orlpeAeJrr,rr],, Irprr ItaHI4x

ycJroB[rrlx rrB Bcex o-Hoxrflorrerrr 6.ur,rnte r( qcr{T}]y Jrr,rrlrrr,I pacnoJlaraercfl ItoN{-

rIoHeHTa c lraxcr4NraJrrnor',i nurenclrlluocrr;ro. ,Era orofi JrtrH[rtr M : i u AJIII

onpeAeJreHrrocru 6y4err cqr,rrarrr, irro rrepexoA coorBercrByer Ll[ : - 1.

Torga paccrorrrrr{e paccrrarplrRaerrorl lto}rrroHcHrbr or ller{rpa JrrrHl,ru 6y4er',
corJracuo (5), IlaBrro

L,I'r:cli&-U-1)g,,1, (e)

r,{e c : 1,4'706.lu f . noro*e}rre coceAHefi,uenee trHreHcr{Buofi Kouuoueut},r,

6yger oilpeAeJr.Erbc.fi paBeHCrBoM

LP, : c l(i - 1) gr- U - 2) snl. (10)

Ecnz nau6oJree zrrreucrrBHa.rl KoM[oHerrra pacrloJro]fieHa 6,irurxe Apyrrrx KoI\{-

rIoHeHT H IlerrTpy JwIHVI'{, TO 3TO OSHarraeT, rrTO AOTX{HO BbItIOJIH.gTbCfl HepaBeH-

CTBO

l^P,l< l^P,|. (11)

Pemag aro HepaBeHcrBo, r,rrr floilyrruM, rrro ltr4Hlr.g c Maxcl{}raJrbHoft trHTeuclrB-
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rrocrr,Io AJrE lrepexoAa .r --> i - 1. ,nemr-r 6nnrxc Apyr'[x r(oN{rro}reHT H rIeHTpy

.rrrtrHrrrr rpn $i ( 97,.

Alrarorn.trbre paccnrorperrufl 6r,rru c4e;naHbr r4 AJr-fl Apyrux cJryunnr. ,u-
ByJrr,Tarr,r npr4BeAeHr,r Ha rfnr. {.

Snar gu u gr, & TaHlr{e xapal{Tcp }rar{errelrrt.g BeJrtrrqr4lrbr /, Mo]r(rro, EcrloJrb-

sya r[nr. 1, yxaaam xapanre]l r{apruHr,r pacrqerrJreur{n. }tpone roro, uB
,Sur, I BrrArro, rrro Ha nepnr,rii BarJrflA paerroo6paarrbre r(aprrrHbr rrarurrrr{oro
paCilIeIrJIeI{I{.E CBOAflTCfl B ItO}tqe HOIIqOts JIIIUIb It TpeI{ TI4IIaI{.

s 3. PACTIET I{OSOOUIITEHTA IIOTJTOIIrIHI,Ifl

3a4aua Bar{rroqaercfr B Tor\{, arro6br, BaAaBafl onpeAeJIeHrrnrfi era4 BaBtrcu-

Nrocrrr roa$Suqueura rlorJronleHufl AJr.fi orAeJrr,rrr,rx Hor\{rroHe}rr, uariur nu4
BaBlrctrr\rocru Hoa{$uqtreHTa rlorJrorr\eHr{.rl AJrrI Jrlrtr4yr B qeJrol{.

Mrr upe4uoJlaraetrr, qro ltalxAa.rt orAeJrr]rrafr noNrrloHeHra rrr{eer o6r,rqur,rfi

BZA BaBtrcuMocrrd Hoe${urluer"rra rlorJrorqeHr{fl or AJrtrrrbr BoJrrrbr r4rrr Beflurur-

^AIIII.I T .: _
Jhr,,

-l-o

o (a. P\: ' [ , '-,'-d" ,. .y \*' * ,/ n J ,r2 | (p _U)r,

\ttt - \

(t2)

(14)

\t' 
- 

tlu: * ,P: Av"o '
6u,,

TAe napaMerp a : ffi yunrr,rBaer sHaareHue adrdtertra f[onnnepa tr saryxa-

nua. ,I[rn 4annneliurux l]actreroB N,rbr rlplra{exf Dt:2 nulcerc u a:0,016.
3ro 6nr.reno rt ycJroBz.st\{, cyrqecrByloqr{M 8 coJrrreqrlbrx rlaTrrax. ,[,aree nr,r
6y;1eu crrr4Tarb, rrro Bce I{or\{[oHeHTr,r 6y4yr r4r{erb noa{Slrqraeur florJrotqeHu.tr

rvna (12), B arorr clryqae HaHAafl rpynila fi-, or- !r o2-r(or\{rroHenr 6y4er rrl\{crE,

cyrruaplrr,Iii rtoe${r,rqueur norJrorqeHlrfl, onpeAeJr-flel{r,ri.t parencrnolr

s(a,P):
X /oqu @, P -l LP1)
i ( r3)

\-t r. t
4'1,

r'4e -[u orHocrrreJlI]Ha.[ rrl{TellcrrBrrocrr l-ii xolrnonerrrbr, oilpeAeJrfle.Nrafl patseH-

crBaNrz (7) u (B) ; LPu - paccroflrrrre or rlerrrpa rrvtrrrrtrl onpeAeJrrrer{oe paBeH-
crBorr (5). Tax HaH BCe Horvruorrelrrr,r o4uofr rpyrrrrbr r4r{eror oI(Ey r{ ry }r{e rro-
Jlflpuaaqr4lo, ro raxoe onpeAeJrerrr4e cylrrraprroro rtoarf$raqr4errra norJroqerrrrr
BanoI{IIo. Jlerno Br{Aerb I,rB paBCHcrBa (13) , uro 4eiicrtlre r{arrrrrrlroro pactqefl-
JreHr{fr Ha Br,rA BaBr(ctrN{ocTn noa$rfuqlreHTa rlorJrorqeHlr-n or l(Jrrlrrbr BoJIHbr arra-
lrorr4rlHo BJIIxlrr{rc ar}SeHta ,[ouurepa c Alrcr{perHbru u r{orrcrrnbr\{ pacrrpeAe-
JreHr{eN{ cHopocreii.

Ecru urr paccr{oTpr{M cnyuait, HolAa rraupaBJreFrr.re NrarHrrrrrolo IroJrg co-
craBJrfler c xantueft lra6.rro4eulra ueno:ropr,rfi yroJI y, To, HaI{ roltaBaHo B pa-
6ore [10], noe{t}uquenr rrorJrorqeHu.fl, yqr{TbrBarorqr,rfi Bce rplr rpyrlrbr nor,rro-
nerrT, oIIpeAeJrfleTc.fl cJreAyIoqr,rNr paBeHcTBoi\r:

,* : *[ir, + rr) + +(2ro - sr -sz) sin21-F

+/l
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34ecr so, s, s, o3Harraror Hoa$Snqreurr,I florJrou{eHr{.tr AJr.[ rpy[rr rt-,
o1-1 lI O2-HON{IIOH0IIT COOTB0TCTBOHHO, OlpeAeJIeHHbIe Ha OCHOBaHIII{ paBeH-

orua (13). s+ rr s - [peAcraBJrflror Hoa{$uquerlrbr rrourou1eHtrfl Baarm{ro-oproro-
HaJrbHo noJrfpr4SoBaHr-roro u3JIyrreHtr.fl.

,[ra paccuarpr{BaeMbrx ,r.wnrtfr. ro dtopruyrau (13) w $Q 6rrnu s},r.rzcJreH},1

BeJltrlaltrI'Ibr s6r sr, s21 s.. I4 s-, BbI.II4CIeI{r{f ,s+ u s- 6bTLvt" BbIrIoJrr{eHDr ToJIr,Ho

AJr.fl oAHoro BHaqeHr4.f, y : 55". B cnyuae ilpoAoJrbHoro e{$eHra r,rbr trr,reeM

ABe rpylnbr BBarrlrlro-opTorolraJrbHo noJr.ErprraoBaHHr,rx Hol{roFreHT. B arou
cfl.]Iyqae B HaqecrBe Ho3drdruqtreHra nolJrolqe]f.]1.fl s}eiit trruTrmu r{br rro}iler\{ pao-
cMarptrBarrr BeJrlIqI,IHy s1 r{Jrr4 ,s2 ttt 1.

$ 4. OIPEAEJIEHT,TE aI$I{BAJTEHTHbIX I[[PI,IH J][IHtrfr

flonyuenur,re Br,rrre HoaS{uqraeurr,r [orJrorqenun Arfl crrexrpaJrr,Hbrx JrE-

HI1fi s+ I4 s_ oTrlocfTo.tr H BBar{N{r{o-oproroHaJrbHo rroJLrIpIrBoBaHHorry r{BJIyrre-

Huro. B eTorvl cJlyqae r\rbl r\{o}fier\r Harlllcarb ABa He3aBtrcr4r[brx ypaBr{eHtrfl rle-
peuoca [11 I:

IAE

cosb +: (1 + T,1) /,-1- - .a-riu* - * r", \

"o, 
*#: ({ + r,-) ,/"- - x-riu- - !a", I

d"t: xpcth; n,+ : $; q,_ : oI- 
.

(15)

(r 6)

(ri)

34ecr, x oBrraqaer rtoe$druqr,reur rrenpepr,rBrroro rorJrorqeHrl-fi, a o.,. - xoa(r-
rlnquerrrr,i [orJrorrleHl,r-E B Jrnrrrlrr, paccqrrrarrrrrie rra I e anea4uoro BerqecrBa;

P - IIJTOTIIOCTE,. O,/.i. CB-fI3aIrbI C Be.lrrrIIJ,I}IaLIU .S+ COOTIIOIIeHI{eNI

Ni
6rt - p s*,

r4e N, - 
qr{cJro aroMoB, HaxoAfltrIrrxcg na l-nr ypoBlre, rrptr [epexoAe IrB Ko-

Toporo Bosrrr4l{aer AaHHafl ilfr,J'vtfi.

Vpanneuun (15) ueaanr.rcrrMr,r tr rrMelor taHofi E(e xapa(rep, HaIt !r ypaBHe-

r{rre ueper{oca AJrfl HerloJrflpzaoBaHlroro cBera. Ioarouy AJIfl perueHl4fl ypaB-

rrenufi (15) rrrrr Molr{eM rlptrMeHurt, o6rr.rHlre N{eroAEr, pa3Blrrr,Ie B Teopl4tr JIy-
rrtrcroro neperroca ll2). R peayJrbrare perreHr{s ypanueurafi (15) urr rroJIyqEM

o craroqHbre rrHreHcrrB rro cr tt r 
e + v I 

u -. Itouryp rrrHrrv. (6e a no,llx pua aqI,r o uuofi
ouurnn) onpeAeJrflerc.s Bbrpa?fieHlreu [10]

I

'., 
:; (r, ' f r,-)'

Ha Sur. 2 npe4crauren B I(aqecrBe npl,rMepa Kollryp tfirttvw. Fe I1,4903 A.

Snsusailenrrla.E IUI{pI{Ha JII{III{I,I n o6rqeu uaflyaleutrtr 6y4ct onpe4eJlflrE,cfl pa-

BEI.ICTBON[

(18)

,[,ra upocrorLl I\III orpalrl,IalrlNlcrr oAuopoAuorl uo4enrro at,uocSepr,r I{ troxa

ue 6y4er,r paccrrarprrRars 6ote e cro)rrnrttYt cnyuali HeoAIIopoAIroli ivrogellr.

+6
r4l, : \ lr- t(r,* * ",-;]ar.
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Boo6rqe cyrqecrByror ABe oAHopoAr{bre i\roAeJrr,r

IIIr a pqurr,rr14a-IIIycre p a rr r{oAeJr rr Mru na-3 n 4r4nrro Ha.

rrr;r ABa npaiiurx clyqarr uaauuo4eficrBr4f BCrqecrBa r,r

arruocrleplr - Nro/{eJrb

Hpolre rolo, Boarrottt-

u3flyqeHr,rfl - {r4cToc

Our. 2. Cpannenrae RourypoB lrurrafi Ie I l, 49034 c rrorrellr r 6ea rorrr'
CtrrorxHafi JIIr[r{fi - fiollryp 6ea rIoIIE, ny}IIirItpIIaE u I rl]rlllxoBafi - nollr]'pbl

npl{ If: 2500 ec fi Y: 0", T: 55'coorBcrcrReH}Io

paccerrrrtre r{ I4cTr4H}roe trorJrou{e}rtre. cre4onarelE,Ho,lrlbl I4\IeeN{ rIeTLIpe pa3-

JIIIIIH},IE BOSN'IO}I{HOCTV[ \IIII BbIIIUCTEHfifl 3I(BUBAJIEHTHOii IIIUPI,II.II,I JItr{IIIII,I,

rrerbrpe paBJrrrqHr,re Hpr4Bble pocra AJrfl o4uopo4uofi r{oAeJlrr aruoc$eprr. fl,na
AarbHeii[trx pacqeroB Har\r Heo6xoArrrlro yaHarb, I{anoe BJIrr-EHr{e oxa}I{er uplr-
H.Err{e rofi r4rr,r trEoii oAI-IopoArloii MoAeJrI4 arMoc6epbt Ha oHollrrarenr,nlrli
peayJlbTar. B Hone.rtroNr crrere Hac IrllTepecyer yBerr.{rreHfle aHBr4BaJIeHTHoii

Inr4pr4Hbr trLvrH.ull nptr Harr.rqr4u I\{arr.rtrrrrroro rloJrfl, T. e. [IarHrrrHoe ycI{JIeII[e.
Mnr paccr{r4raru BerrtarrrHy r{arHr{THoro ycr4JleHr4fl AJIfl JIITHtrrI Fe II

X4l7B A, r,rcnonr,syfl paaJrr4qrrlle oArropoArrr,re r{oAeJrr{. Pac.ret [pol{[]BoAr{JIcrr

cJleAyroqrrM o6paaont. Bua.rane Mbr Br,Ialr4crvr,Jrm Belrl/I:c.ur.Ibl rv I{ rlocrpol{Jlrl
I{O}rrypLI nlrurnit B orcyTcrBlte I{ nprr rJaJIIraIrrr{ uola. ,[,lr ilpocrorl;r rIbI pac-

cil'rarpr4BaJrrt cJryarar:i npoAoJrt,Horo rloJrfl. Pac.rer tseJrr,rqtrrrl rv rIpotrBBoArrJIc.fl

AJrrr qr{croro pacccflrrr,rfl uo rfopuynal{, AarIrI},IrI M. Bpy6ereru [13, 14), a g:i,x

r{crrrrr}Ioro ilorJrolqerrnfi - no rfoprr'ryJralr, AaI{HbIu H. Xyureporr [15J. 3atc,rt,
r{3}repl4B nJrorlaAlr IrocTpoe}r}rbrx l{orrrypoB, l\,Ibr onpcAcJrl{Jrt{ SItBIrBaJIeIrTHr,Ie

rrrrapl,IHll ttl,tltafr,, a cJ]cAoRaTeJlr,t:o, tr{ Be;lI,tqLLrIy r{arHI,rTHoI'o ycrrJIeiIIlfl w' I w.
Bce sbrqr.rcrerrrfllbrJlrtRr,IrIoJIIIeIIbI 4;na lg T:2 u lg Xn:2.[]tt paBrII4.IIIIIx

lrO4eneir nOJIyaIeHLI CJIeAyIOIUIIC BCJII4TIIIIII; NIaIIIIITII0I'O yCI,IJIeIIIIfl 1g W" llV
AJrfl rroAeJrr lllnapqrur,ur,Aa - Illycrepa B c;rryqae rlncroro pacceaul,rn 0,072
,r R Cryarae rrcrzr{rroIo rolJrouerrlrr 0,073; AJra r\roAcJrll Mr,urra - S44uHrroua
B Cryrlilo arr,rcToro pacccrrrrl{fl 0,076 lI B cryqae ldcrr{rrlloro ilorJIorqeHl,rn 0,0711.

Otcrola RrrArIo, rITo BeJrIrIaI[rIa Nrarrlrl'rrlolo ycIrJIeI{I,ItI J]rIIIrIrI [paI{TIrrICCIirr

lre aaRrrcr,rr or rlplrrrrlToi,r nroTqc.rl,r arrrocc!epn lJrlcBAhr. Tartorl peByJrLi'irr rr(l
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EBJrserctr Heolr{r4AaHHbrM. XyHrep [15] uorraaaJr, rrro r{pr4rrrrre pocra /{Jrfl paa-
Jrr4YrJr,rx oAHopoAlrbrx i\roAeJrel,i arl'roc$ep He cr4Jrr,rro oTrr4r{aroTC.fl Apyr oT Allyra.
Aro 4atr,uei:rrrnx pacqeroB t,rbr rrpur{err oA}ropoAHyro rroAeJrb arlroc(teprr
Illnapqururl4a-IIIycr'cpa u 6y4cnr cqtrrrarE,, rrro "rrlrrrrrrr o6paayrcrcn B peayJrr,-

Tare npoqeccol rrcrlrHHoro ror.JlorleHrrfl. B BTorr cJryrrae, corJracHo Xynrepy,
ocraroalrrafl rrrrrerrcnBr{ocrb /'v 6y4er oupeAeJrarbcfl }laBer{cruorr

I
, v+ -'v= ,*#

Bo ncex pacqerax MbI trprauuMaeru lg Xo : 2.

ile]lJlr-fl 6rura oupeAeJreHa MeToAoM, orrtrcaHlrbrM
y : 0o z y : 55"; peByJlbrarbr otrpeAeJleuu.fl

(r e)

Ta6rnga2

Berlt.rlrua Nrarr.u{THoro ycu-
Bblrrre AJrfl I{Byx cJryaJaeB:

rlpeAcraBJreHbr u ra6ri. 2,

11t il

IIeIlexo,q

FeI z7F" - e1D

4878,2
4903,3
4938, B

4985,5
5044,2
4872, I
4890,8
4919,0

, 4957,3
5006, t

, 4871,3
4891.,5

4920,5 '

Fe Il baP - z4Fo
, 4178,9

" 
4296,6.
4369,4
4122,6
4258,2
1t087 ,3

Eu II ae,S" - zoP
4205,0

Nd Il a61 -- AoIo
4205,6

LaIl asD -91F"
4699,6

0,00
1,37
0,90
0,72

.o, 19
2, 12

1,44
1, 08
0,96
0,60.
I 

'7,5
1, 33

0,99

2,34
1,96
J, (tz
1, 85

2,79
J, Z4

1,29

0,64

L,1t3

l,Dl
1,92
J,, BO

t, 63

1, 60

1, 93

|,72
l, 1n0

1, 36

1, 35

0,7 I
0, B0

0,93

I,4J
't,17

0,78
0,95
0, 81

0,52

0,64

1., l0

0,87

i-i-r
i-i-L
i-i-r
i-i-t
i-i-t
i-i
i-i
i-i
i-i
i-i

i-i+t
i-i*L
i-i+t
i-i-t
i-i-L
i- i-t
i-i
i-i

i-i*t
i-i-r
i- i-t

0,000
0,021
0,022
0,020
0,012
0,062
0,041t
0,034
0,025
0,023
0,059
0,044
0,025

0,073
0,062
0, 096

0,067
0,095
0,117

0,031

0,023

0,042

0,134
0, r23
0, 106

0,086
0,085
0,17r
0,121
0, 101

0,095
0,082
0,077
0,077
0,069

0, 155

0, 121

0,722
0, t25
0,159
0,757

0,004

0,038

0,078

0, r34
0,102
0,084
0,066
0,073
0, 109

0,077
0,067
0,070
0,059
0,018
0,033
0,041t

0,082
0,059
0,026
0,058
0,064
0,040

0,033

0,015

0,036

S 5. HETIOTOPIJE OEIUIIE SAROHOMEPHOCTII

PaCCr,rorpUu peByJIbTarbI, IIpgACTaBJISHIILIe s ra6il. 2, utO6r,r yCTaIIoBI{TL

rreHoTopLIe o6rqrze BaHorloMepHocrl{ MaIHuTrIoIo ycr{JleIItrE. Bna'Iarre paC-

OilroTpr.IN{ 6Oree upOCrOli Cnyuafi, a trMeHHO, Clyuaft [poAOJILHoIo IIoJI.fi' B arolt

cilyqae BeJrrdrrr4Ha MarHlrrHoro ycl{JleHufl oupe4eJrflercff Jlrrurb 6nenglrpona-
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rrrrci\r o-r{or\rrloHeHT oAHoft rpymlLr Me}r(Ay co6ofi, O.renugr'ro, arTo rretr{ 6olrme
r{ol{troHerlT tr rreM 6o.rrrure paccrorrlrr4e r{e}fiAy HZN{Ia, telr 6orr,rue BefltrrrrHa

,\rarrrr,rrrroro yctrJreHzf. 3ro xopouro BrrArro ua r[rnr. 3 a 4,

. W,'
lfl ritr
'W;
ll,/4

tltirr. lJ. 3anr.rcr.ruoc:rr, selll-,w,rrHlrhl I g ;;- oT O.
vv

IIr(lpLr o3na.taror trrrcJlo rloMrro-
HeHT ruuut.

<Dw. 4. Sanr.rclluocnl BeJrrlqrlrr.hl_w'lg W or qr4cra fioMrrofierrT rr.

UuaDpLr osEa.raror pa3lusrr6re ErraIIa-
goHEr 5.

o.reuraguo, rrro Bertrqutra lgff Ay;r, BaBrrcerr, or rrpotrBBeAeuu.fl rld.
'l'arta.s BaBacrrlrocrb IrpeACTaBneHa Ea {ur. 5. Ananaruqecru oua Brrpaxtaer-
crr llaBcllcTBot\{

ryW:0,032 n0, (20)

t;\t', W'- aI{Br{BaJre}rTuarr urlpr{lla Jrlrrul,ur B cryqac upoi{oJlblroro troJrg.
Paccrlorpurr rerlepb 6orec o6rquii cry.1nfi - cnyuaii, HorAa rroJre HarpaB-

,l(luo IIo oTr{olrerrlrrc It Jrr{Hr{Lr Ha6IroAerrr{s rroA yrJror\l T : 55'. Tanoe sHaqeHEe

.\rr'.ta T 6r,I;ro ru6pauo AJL{ pacqeroB florol\{y, rITo, colJracuo pa6ore Ittl,
it'rar(xre, r{aK }rr,r yBrrArr}r lluxre (sr,rr. 10), y?I(c Ilplr SroM sHaarerrlru yrJla y
Irttcryrraer llaoblulcHtre B ToI\{ crlbrcJre, aITo rrpr{ I{aJrr,rrefrureu ynennqeHug yrJra
,\rafrIpITIIOe ycI,IJIeIII4e IIOTITI{ LIe BOSpaCTACT,

13 gecr, rrarnr{rHoe ycrrJr e Hrde rrpotrcxoAr4r, B o-rrepBr,rx, r{ g-B a 6teu4upouanun
rioxr[orrerrr oAr'roii rpynnbr tr, Bo-BTopL,rx, lr3-3a 6.nerrgraponarrtr.fr rpyfirr KoM-
lrotlerrr B rleJror{ r\{e?r{Ay co6oii. B.[eu4zpouarrr{e r{oMrroHerrr BHyrpu rpytrrrbr
;rallucs'f rdrlaBrrbrNr o6paaol,r or Beilurrr4Hr,r nd. E.]reuAEpoBarrlre r.pylu Hor{tro-
IteHT SaBI{CIIT OT pac0T0ftltu.fr r\re?r(Ay r4x rleHTpalrlr Tfl?(ecrrr, a TaH}r{e or IIo-
.rlrIprl[]aqul{, oIIpeAeJlfeMoii yr.uoiu 1. floarorny tr cryrrae $rancuponaunoro
T + 0 BerrrrrflHa r{arHrrruoro yBeJrrrareHr4fl y}fie o[peAeJr.Eerc-fl AByM.E yrrorr.fl-

,y1'r,lr\{}r Br,r-e rapaMerpaMr{. Og,uaxo ,"rrn inu, paccMoTpr4M ororrrnyffil, ,

'r'. c. oTrro[rer.Iue BeJIr4qurIH aHBr{Ba,TretrTnoir urupuur,I JItrH]Atr upr T : 55"
ri llcJrtr{rrr4rrc DITBI{BaJreHTnoii mupunrrr JrzHtrr[ upz T :0", To Mo]nHo IraAegrbcff,
rJ'l'o ara Beilr4rrr4ua yx{e rre 6yger oanucerr, or rrapaMerpa n6. Ha {ur. 6

rr peAcraBJrerra saBzctriltocrb ReJrtrrrtrH o, ryr# or paccro.Errrlrr MelKAy qeHrpoM r.fi-

5 I'tls, ltpnucrroii o6ccpraropuu., r, XXIV 65



)I{ecTtr [pyIIubI ol-riotrrlloHelrT ]rr rlcrrTpoxl Jl]rrr]rr{ (or ne;ru.rr,rnr,r a) ' r'Ae \\ "

3I{BIIRaJIeilTrIag mrlpl{fla JMHIr}I npu Y : 55". I4a r!r,rr'. 6 lrr,r BrrAI{I{) 1r'ro

CYtrI,CCT]]YET BIIO.IIHE ONPEAEJIEIIH&'I 3&BI4CIIIVIOCTI, T'IE}KAY STI4MII BE.,]II{IIIIiItII\IJT]
tvuBeiurqtrHa lg * uponopqzoHaJrbHa z.

Paccuorpunr Rorrpoc o6 oupegeneur{rr rlenrpa
Hor\rrroHeHT. Itax au;1uo ua {nr.. t, nce rpyllflbr

Lq#,

0,1+

0,tz

Tfi)r(ecTE paBiluqHblx rpynn
r{oNrrloHeHT, I{pOMe I'pynrI

3Z

(Drrr. 5. SagucnMocrl. Berilqunbr uarfir{Trroro
llt,

, ycuJleurrrr lg lai o'r 116. 
.

" . @nr. 6. i'Jarllclruocrr, BeJ.tu.q!I1rb1

lll'lS W or Reflrr.qlrHbt z g.nl J :55o.

TeMErre ripylrixrr --j rrcpeioAu:: t * j,
o-ItotIttorleHT AJIrr trepexoAa / -, i 1- {, ttlre- cRerrrr,re - repexo;lhr i , .i - 1; rilellrt
Ior crrMrrerpurrrroe pacnpeleJrer{reurrrer{cr,rR- ""'-":,1;,-1"i,nJ;i,;1 ';],,ii,,,,l.})er-'r'-'t'-

lr o cr ei,i: rt o \{rro He HT Ir, c Jrc lI o B n reJI rrlro, qe rrrl)
Tts?r{ecru STrIx t'pyrrrr JIe]r{trT BcerAa rlocepeAlrHe }reir{Ay ripaiiurrutr liourrorrcrTla-
Mu 3rtrx rpynn.I'pyntrbl o-Kor{[ol{er{r AJr.fl nepexoAoB i-, i + 1 rrc ifileror c],Irrxrc1'-

p-I4qHofi r{apruI{bI IlacIIpeAeJIeIIufl rrHTer{cuBlrocrer:i r(oMlo}re}rr .ll ,i(.irrr rr]rx oIll)cl(o-
JIflTL tIoJIo]1{eIrI4e rtrelrrpa rr{71{ecril.3Irilrrlfr€JIfiIIo cJro?rtIIee. Cyulecrltre'r'rrl)a-
Btrno Pacce.rra [15] AJr.s HaxoxrAeHtra [oJroxerru.fi rtrerrrpa rff?ilecrrr I{.rrfl act.ru-

MerpurrHoll r{aprrrHbr. O6oarrasnr,r .repea Pmax paccro.flrrtre o,r. qenrlia'Jrlurr4r.{

Ao HoMnoIICItrI;I c MaItcuNraJIlrrrori, a .,"pe3 p""n 
- I(otlnoucHTr,I c lrrrrrrrrira;r r,-

Hoii nItreHclrllHocrt ro. B oronr cdryuao noJr oi:I{erInc qelrrpa 't flErcc'l u tl)\'run,[
HoMnoilCrrr z oyAcT onpcAeJrrlrbcrr Rbtpalr{eHlruM

.(2i)

7.
o
o
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'Iax4,rr o6paaou, MbI BprAur\,I, rrro BeJrtrrarflna D aasuclrr or r4rrreHcrtrBgocu,t ,-rr{.

uv,it w Meuserc-a B lrpeAeJrax or 0,25 go 0150.
' Ang BaAaHHoro BHaqerrr4fl X0? HatrpnMep Xo : 100, BeJrlr{rrHy D mo',Hrrc,

orrpeAeJrurb cJreAyroq,trM o6paeo,r,r. Haueceu Ha rpa$rax *nrrrruor' Ig l#
B BaBuctrMocrtr or Beruquubr Ptn" ,qna nepexoAots i -, i )'1 u s aas[cr.r]\ro-

^max'crtr or P"'"^ glt trepexoAoB i * i, rrMero4r4x cuMMerpr{qHoe pacupe4eJrerrr;re
,trlrreFrcuBnoctefi Honauonenr. 3arer[ lrpoBe4eM rrpflrvryto rrepea Torrltlr,.coor-
BercrByrotqtre [epexoAaM i * i,, Pacc:ro.surre ot eroir upRrvroii. itro r;gg-

Htr, coorBerorByrcqefi trepexoAy i * i -l- t, 6yler paBrro, corraCrio :(21),

D (P*u* - P*"). Oupegenenue BeJrtrqrrHbr D npouano4zJrocb aHarrlrr.iqecxr{M
- r4r'lyrerr; ran KaK BeJrrrqtrHa Ig * upouopqtroHaJrbHa zt To

,WUlo ==- : az, : a[P-'* - b (P*t" - P*'o)I.'b w,
Orcro,qa MolnHo Jrerxo naftra

max I - l'T"
, P.-alsw
'- ----;*a* ,*i, '

il'
Hoar!{nqaeHT nporopqr{orlaJrrllocrrl o IIaxoil[ITcrI I,lB BatsuotrMocru lg ,p

0r z Arrn nuuzft repexoAoB i -, i.
l{.na Xo : 100 Beilu.rllrra D onaaalacl, parrroii 0,25. C] Drrltr\t rltlfltleHlltrxr

BeilzsuHbl b u 6:,;^.r:t pflccer{T&rlbl ne.nra.rnrrr,t a r{ rrocrpooua rpur. 6'

$ (i. ltrl14fl HIll, vc.'lolJlll,l oEPASOllAtlllrl .rlIlHllil
}IA RE,ITIAIUHY MATHIITIIOIO YCII.IIEHI{fl

13cc nprrnegcrrtrlrte tsbrlre pacqctut 6srntr nhlnoJTrrellLI'npl oftpefloileiltlt,l\
ycnorraRx' o6paaonauu tr Jtw:F-rlrtl a , zMelrlro: rralrp.rllKetrHocrr. trIalHr;trIIorll
.uo;rn 6ur.ua npr{Hrrrra, panlori 2500 ec; ueJrrrrurrrir X,,, xiipantqpllBllon\afl atuc.'I(l

rlorJlou{arcu{trrx aTot\{oB, r{, cJrQ/{oBareJlbllo, IloJroE{e}LI,I0 JIu}II;II'I Ua Hpnnoii poc-

ra, pannofi Xo : 100; BeJrprrrlrHa e, 4apanreprrayroqafl orHoctrTeJrr,Hoe l]Ti1-

qeHze Baryxanufl uaJryrreHzrr n a{cperra ,I(ounnepa, panuof 0,016; helruiiltila
Typ6y,rerrrtroirr crtopoctfr ut:2 n"nlcen.n, ilaKOHcr(, yl'o,'l l\tcitil(y ttanpatr.iettii-
eI\,tMaI.III4THoIoIIoJI'ItrJryt1g113peIIII,trpaBe}IY.:0;5l10'

O4rra rto ltlrrepcoIIo paccnro'r.pc1'T,, ItaI( rloR.rIfirIer LL:ti\t('HeHtrc orAo ] t' lt lrl'r

llapail{erpoB Ha'BeJIr[rrrr]ry ]Iarrrrrrrloro ycrdJrel{rrrir r,f . o6o6qurL,rlroJIJrIgix}I.},i€

po3yJrbrarbl ua ,nro6r,re Brrarrorrrrir ),rurBnlrrllT,tx Iqpi\rlerpqlrl :.: :,::,.:rr: ,.:,...r.._..

. 
,, 

'l].],'::uj e o r'* t'; "'; e rr rrrrn rrbr n a u ['n'rxe'ii fi'sd]d' -i-
'l

nr a t' rI u it Ir D Ir oi'i h o Jr'flr'

HanpRxrerruocrb Nralllrrrrlof o rroJIrI

Ae /{JI;I tsepxllero t,r ]Iu]ItHero yponHer:i

paofiIenJloilIrE, T, 9, oIIpeICJITIeT

(22)

(23)



$oplrylu (5), nelu.rlrira 11 nxoAur roJIbI(o t] IllIAe rIpoI{sBeAeH:aJr (gi- gt) H'
Tart rtax trplt [ocrpoe]rr{pr BaBuclrlfocrrl I]eJrurIrII{bI MafHIrTHoro yctrJreHtrfl o1'

BeJr[rrru]rbr nd 6ruru [cnoJrr,BoBarrbr JrtrrIrLIIl c pagrrtquoli paauocrrro (gr - gl.),
VV'

t{O C OAUHanOUOt'r UC,[r,r.InlrOi.i If , rO Talta.s ,I{e aaBIICUI{OCTL Bertrqlrnnr Ig *
or ru6 floryrryrrcrr r{ nprr r4crroJrrraoBarurlr .nuulrii c oAEIlaHoI}ofi paauoctrro

(gu - g,,) , Ho c pasJrr4quoli neru.rantofi II . Ha rflrr. 7 upnuar rlpeAcraBilfler
tl,'

3aRlrclr\ioori, lS^ if or: n6, BLIBeAelIlryrc paIIbIrIe' a TorIItI4 coorBeTcrtsylor

UOJIO)$eHuIo .rltlllu1,l llu iI )\'/Q,05 A. I]rr( pr,r oBIIaaIaIor ne.rtti'tt'Iuy 11'

\s#:,

0.15

(l)ur.. 7. Il3ltorr0rrrrc lJoJurrlrlrn,t Ilill'Itll'ltlol'o ycttletltu c 1/'

LIpH[larI lll]cl((lrilt]Jl'I0f 3illtlI(illr()orbr I(illltl]'Io lla 0lIr' 5' I{p-Y'fiI{II coo'l-

Belcr.yror rroirolrienrlro(r.r,:,,i,I:"1,1,,1_oillj,J_H,. Brraqenu,qx r (R rayc-

Paccuotplru Bo[poC o r.paIII4I{0 [pI4I\{clII{N[ocTu uoJIyqeHI{r,IX lj&BIIouN,lo-

orefi Ig !:{0, or,rA 
" 

rc# or a' oqeenAllo, trro rIpI{ orpeAeJrelrrllrx slraqeHuflx

0 * , ,.oo,,,oI{eIIT],I 6yny. pa3Ac.rIeIII]I IIoJIItocTt,Io I{ uplt garrr,rrelirucl{ pasl{}rl{-

}fieHIIII I{ON{rroHerrT y}r(e r{e 6yAer upoucxoAllTr, yBeluqeHue ]\IaIHI'ITII0ro ycI'I-

JIeIII{fl, T. e. nacTylrr4T }Iacbrlqenlre. o.rcstr{Auo' HacllqeHue HacTy[uT TOI'Ail '

lt0tI{a 6le64lrpOI]aUle trOlrnOUCIIT cTaIIOT IIcBIIaTII{T0JIbIILIII' DtO lpOUaOiiIel

Av 
"ro. 6y4c'r Bblrlo''l H,rbcfl Jl 

'tull' '{Jl Hupu d : I* ) t. floc,rcAllec Ilellaucllc

oqeHb 6otr,rulrx uo,uefi (1/ 6oJlrrue. t0 000 e,c) wra oIIeHb 6o.[r'ulLtx paarlocTei;i

$atttopoe Jlau4e ( AS > t) npn yNrepeHlllrx rloJlflx' '['nx 6oll,rul{Ilcrl]a ;rio

W'
trEnuli UpoilopquoHaJrr,rlocTr I\Icd{Ay }g f1/ U n6, a tanxte N'Ie}I(Ay lJcJIl'ItIl'I}Ialtt't

WW u z 6yger B'rrrorrHrrrrrc,. Tatrr,^t o6paaor't, roraplr+r{ M&r',l4rllol'o }c-Ll-

JIelIlIfl yBeJIIlrIIIBaetPx nuueftno c II '

6) B tr u fl trIr e tIr[ cJr'a rr o 1'Jr o Iqa rc ]qI{ x a r o x[ o lt

tr{a o6ulux coo6parxculrii: acuo"tro' trolta JIlrrII{rI BoBHIlKaer 1l orlTl'{tleclill

uCJIO trOIJIOlllarcrql4x aTOI\'IOB IIeBeJIIII{Ot ee DKRnBaJIeI{TIa'I
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rrrtrpr{I{a IrLr SaBI'lcLI1' oT

AIACTOTbI tr On,PEAEJIfl CTC'{

TAKI,{X JII{HI,Ii,i }I&IHI{TIIO€

BUIIa 3aBI,IClltlIOCl'll t{oD(I)+flqtreHTa llorJlolqetltt't o1'

T0JI bI{o qI,IciI ot\,I n orJI oillarou-u4x a rol\l oB. floa ror 11' 4;rta

[O,TIE IIE 6Y71ET' OI{ASbIBATI) IIIIITAHOl-O B'TII'TflI,IIIfl HA

Lg x,

r]tr'tr. 8. 3ar:uct,tl'tocrs BcJuqrrlrhl Malurrrlrol'o ycI4-

,rrcHtrn lg Yr- : oIgW' otBeJrllqtlnlt lg-l'n ,lt'nr llr-

rrrrii l' 4( 87 (cnetlr,ro Hpyxtxu), l, /r!96 (xpecrltHtr),

?, 5('16 (reurlr,re Hpyxrnra) rpll Y :0o u AJrs JII'I-

rrnu 2. 4('87 (rrna4parunlr) rpll T :55o'

rx aHsaBaileHTHyIO UIIpIIEy u BeJIurII4Ha I\faIHI(THoro ycllJlerlufl AiIfl ETllx JII',I-

nufi 6yget paBHa HyJIIo. C gpyrofi cropoHll' AJI.E oqeHb ctrJIbIlBIx JIIIIIEfi aHBm-

BaJreIITHa.fi UItrpIlHa Jrul;gir.W6yger, B 0C}IOBI{OI'I. OlpeAeJlflrlCf IIpoTf}IteIIHbIivLJ

r(pbrJrbflMr[, B rIeHTpe ilLHfr.ft 6y4e:r uoruocTllo Hacblu{eHa, I'I 3I,IA Kg3${uqtreuTa

ITOTJIOqSIIII1I B qenTpe il:g.]tsimm Ue 6y4et tri\{eTl BllyI.trlf|.nfl I{a eKBpIBaJIeHTHyIO

iltrpuEy. Tan Har lrarHtrTr,roe pacilIerrJreHze cyqecTBeIIHO JI?IIilb B qeHTpe

Jtrt:rLlz;rt-, TO AJIfl otienb CI{JIrI{LIX JItrIIItfi N{aII{I4TEoe yCI{JIeHIIe c yBeJII{qeHtrel\I

r{x 3r(BrrBaJIeHTHOii Ixflpr{Hbr 6y7ret clpeMI{rbcfr n HyJrIor

cfieAOearenbrro, BeJrtr[qtrrra Mar.HtrTHoro ycI4JIe]glufr 6yAeT saBIICeTb oT x0
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it 6.y71et rrartcr{MaJIbuoft 4;rr rrriuft cpequeft r{HreEcrrBH0crr{r nextaulr-r
ua uonbroft ,acm upunoft trioora.' 

'

'' Ant oflpeAeJreHtrr ,r[u BaBuctrMocTrr MarrrtrTHoro yculenuxtor x0
urr urr6panu Hecno.[blto fiunrfi, IrMeroqux paanuunr,re n6, u paccruTar[
,qJItI DTr4x nnur,rrt Marrrr4Trloe yctrJreurre lprrr paaJrr4rrHbrx BHaqer{wfr. Xn, fir,rt
iltrHtrrr Fe II I4087 L raxofi pacuor 6114 Br,rrroJrHeu u AIrfi y == 55o. Peay"ns-
Tarbr BTrdx nr,t.rl c.ucHr,rft [pe4craBJrer{br Ha Sur, 8.

tl)r'1. f . ilanrtctttttoctr, BeJIIrqlIIIn Mar'Irltrlroro )'olJr()nrl or lc;rrr.rrrrrr,r lq,I o.
lJcJultrrHa MaI'ErI'.lllot'o xcrlJleHrtl :1r-tE lg Xo : 2 Ilrrilflta 3a eAr{Hilrly. IIl fluTllpHaa
Jrr'rHr.lH [peAcTaDnr]eT TeopeTuqelH].ro riaLrrar]rocrL ll . B. IlapBuHa [5.1. II"-rs y : 0o
cBc'rrbre ]rp)',HriII - ), 4087; ,,r::ffi;:;l,,1Tir.rl#?: rip)'l{rirr - f 5006; l{irn .\,:55o

Mtr utt4nlr, arro rroJryrtenrrr,re rtputsEre AJrr{ paaJltrqrrbrx lmrruit trrrelor no-

go6uyo ritollrr;r, tro orfiuuarorcfl arrrrr,rurygoit ]t3rreHeHUfl fg. 
Id,. aro B613-

Ballo ret\I, .tto seflfi.ruHa ]\{ar'HI4TIIoro ycI[JIeHLr.E y pa3JlrlarHr,rx JTI,IHIfi ne o4u..
HaKoBa. flpuurn AJrfl Iia?fiAoIi auuulr Belr4qtrHy rrarHr4Tnoro ycr{JleHtr.rr riptr
Xo:100 Ba eAZHnqy, ur,r o6.regr{Hr,rJrtr tsce npr4Bbre B oAHy o6rqyro. Dra
o6rqat aaBtrcl{Mocl'b rlpeAcralr"rreua Ha {Iar. 9, lJaxtuo orN{err{rb, arro DTa Ba-
Br{crl\rocrr, cnllaRolr.rrr,rBa npr'r ni06rrx y, Ha aror,r ffie pr,rcyHHe rrpepbrBrrcroii
JrtrHtrefi 

'npone4ena 
BaBtrror,rMocrrr, ar,rBeAeHnaa panee I4. 13. Bapnrnou tG]

(rtaruutuoe yclr.rerlue 4.rra Xo -:100 raltll{e [pl{I{rrro Ba eAr.{Hr{rly). Mu nr,r-

/{rrrr[; rrro reoper:lr.recrtax r[opuyira, BbrBeAer{uaa Bapnrarto}r, frJroxo npeAcTaB-
rser: gaBraCuMocrb t\larrrr4rrror']o yculre]f-:1ltr or RerrrqfiHrrlg Xo. Itan yrxe orrre-
.{a[ocb BL,Irre, npi4 pacqerax Bapunn coBeprtrerrHo He yrrr{rbrBaJr BJrlr.frHue 3a-
r';riauna uaryuolrua, Hpo,ue rol'o, oH IrcIIoJIbBoBaJr pagJromeur4e rrrrrerpaJroB
tl pflI{, c[paBeAJr]{Boc l(Jrfl xo) l, r. e. AJrfl rar(nx 3na'reuufi xo, rAe yxe
ttco6xo4ulto ]IIIITnIt]&TL Saryxa]iue r{Bilyqerrr.rfl. }tpolre roro, flpu Br,rrlrdgJleHr,r11
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ocrroBrloro IIHTeIpaJra r{M Aorryrqerro MaTer\,raTurrecHoe ylpoqeHue, HoTopoc
upuue.no H BaHtr)fieHtrIo MarrltrTuoro yczJreHun rw:nuft. B arolr Ir BaxJlroqaercn
flpuqllHa cToJrL 6onrrnoro pacxom[eutrf Hamux pesyJrbTaToB tr pesyJrbTaToB

Bapnana. 
1

' r): 13rutlrtte BeJrunErrr,r yrJra

0ror uoupoc 6rrn paccMorpeH paHee AJrfi npocroro rprlrJrera oAr.rr,rNr rr3

trlrropoB tracroarlefi pa6orrr [10]. Mrr [poBeJrr4 Bbrrrucrentrfl Beirflqlrrrbr Nrar-
IIr4rIIoro ycr{Jrer{lrfl l\tfl. rrr:utnr. Eu II )" 4205 A, nmercrqerl 21 r\bunorrcrrryr

,,u#/tsffi,F4

O)IIr, 10. 3alrrcr,rirroctr, rlcJrnqlrrrbt l\farilr{THoro
ycnJrcHilrr oT yrJla T.

.'t,'l,l llir:i,'tt4rtttblr 3ltaqettrii yr'.na y. Pce5.u,Tarr,r utl,rrrcJrorrrli,i npcAcrar3relt,r 1a
(rr,rr'. 10. Berrz.rrr.ra rrarrurrlrot'o jcr{Jrerrlrfl rrllrr y : 55" rpr{Hq'ra Ba eAr,rrruqy.
I J,,,t \"tetltraf aaBI{cIlN{ocTr BeJITIaIT,IIII; nralrrrlTlroro ycrrJrcrrurr coBlaAaer c 3a-
lllicrirroc',rr,ro, rroJryrre[ruor:i u [{0]. BHa.rii.,re, lrpilnrcprro llo y : bQo; ne.rr,r.ru"
llii IlarIILtTIIoIo ycr4JIeIII[tI RoapacTaeT AoDoJIbIrrl 6lrctpo, IIo BaTerr orra IrpaIt-
rl"l 'l(r(1t{l'I IIe yReJII4aII'IBaeTcrI, T. e. HacTYlaeT cRoero poAa Iracbrrr{euffe, uTu
rilrlric IIoATBep?riIaer peByirr,rarrJ, ro.\vqerr[r,r0 ]J. Vnno I16,l,

r) Ji'r ilrrrru 0 u0.r r,rrrrrrru ttol$rpuqraerrra Ba,r.yxarr,.rr

Ilapalrerp o xapaltrcprr3yer orllocr4refibrroe Brrarrelrr,re arlrrfertra f,(onn,cpaII lJal'yxalrl{fi B BatsI'lcl,rliocTI{ rtoarprfurllrctlTa rrot'Jror4errr{tr oT.ractotsr. Mar-
11u1'lloe pactrIerlJreHl,le ;lcirctnyer B Ireltoropoxr ci\,rbrcJre arraJrotfiqno a{{errty
f{orrrrrepa I{ BJrlrfler na r[opruy Itoadupuqr.rcura rrorJrorrleurrf ts ocHoBrroM Jrurrrr,
lr I{eIITllaJIrrnoit'lacrr'r. Oucnu4no, -relr So.nllre Brlaqer{tre BaTyxar{rrrr },rBJry-

rr('rrtr, relt 6o.turue 
,il''

Bc)rr,rrlltlla a -. Ly;, TeNr trelrbtllo SIIarIeIrr4e lrarHuTrrolo

llaclllCI|JIeIIITfl' a Te[{' CJIeAOBaT0JILIIO, xIeIIbIIIC BC,IItr4qIlIIa rlarrlr{TrrOIO yCtr-
JI C I IIIff.

/[.T rr oupe4cJleIIrIrr ]tI,l[a :]a,I,rcr'rIrocr].r ,\rar'rJrrrrror.o ycrlJrerrr{rr or rraparrerpa
{L l\tltt "rII'IHI4I{ lrc II }, 4178 L 6rura gr,r'ltacJfel{a IrcJrr{rri,rrra Droro ycr{Jrerrl{rr AJrrr
:ltta'r0rrrrii a : 0,016, 0,03, 0,10 n 0,50. Peayrrrarr,r rr,r.rnc.rrerrnri rrpcAcrarrJi0lrr,r
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_ - _-.,..- _ r (atltt y.r"-- 
,{)u, (, .,.

ua Sur.. 1.1, r'71e lro ocu opAr,rrrar orrroxerra Berrrrrrrrlra /r: 1,16;;;oo, r *.:[, ^,

Tan rialt trBr{eIIeIILre BeJrEElrIIl,I a Illllt pacqerax trpotrcxoAllJlo 3a

crrer ugr\rerreHr{fl nocrogunoii Baryxaunfl npl{ ut : 2 nulcen, To IroJIy-

II(}HIIA'I 3AB'IO'INIOCl'I) ITPEACTABNXTI'T CO6tI,ii SABI4CtrTIOCTE' MAIIIUT}IOIO YCI{JIC-
rrj,trr oT BeJrr{qtr[Hbr rlocTof I{HoIr SaTyxa-
rrr,rfl. NInr BIrAtrtI, rrTo lvrarHtrTHoe ycr{Jrc-

rrr,ro AoBoJrbHo 6rrcrpo yMeHt,rxaerctl c

BOilpacTaHtreI{ poJII{ 3aTyxarrr{fl I43JI\:-
lrcrrr.rfl. Ha r[nr'. 11 ne.nu.ruua NrarIIr,IT-

rrolo ycr{Jrerltrfl rlpu rz : 0,016 IrpI,IrIfl-
l'a 3a eAr.rrrrrqy.

A) Brrunlrue
ry p 6yJr e rrru o ir cKo p o 0 lrlt

Typ6yrcurHarr cnopocrb R urlpa-
lr{eHrrlr (5), oupc4clrrrcqeM troJlo}Itelrr,te

ItOtr'IIIoIIOHT, BxOAIIT B 3HailIeHaTe"tlr,. lIo-
DTOl\Iy ee BJIIIflIIU0 Ha BeIUqUII\z r\I&l'-

rrlrrrrol'o yctrJrerrrrfl 6y4er npou,Illorlo-
iro;+{rn,nr llrrlrfirrr,rro II r (g, - gr,). f] ltrr
yReJu,rrrer{tru ryp6yreuruoii cI(opoc,llll

rlar IIIITIroe yctrJI eIrIre 6y4et ylrerr i,rr I& Tr,-

cr. Beru.runa ryp6y.rron, rroii crtopoc-
rr,r Bl{ecre c II a(9, - 9,,) oilpo/Ie.rfler
'r'oJ.ltrrto 3, P"* lr p'"i''. i loatolr;' n pn.

lrBrreHeHDII tscruquHbI zl, 5yAy, NIoIIflltbcrI

JUIUI, 6, 1'"* [ P'"', lr n('(, tr,r uc

AeHHLIe paIIbUIe SaBIICUXIOCTII IIpI. ?),:
: 2 n.u,lcen 6yAyt crpaBcAru{ulr l(JIn

rro6lrx 4,. O4uarto nalr{AoMy Blrattellr{Io

ryp6yrenrrloli cxopoctu 6 ;,71yt coorller-

cl'Bouarb cBou E, Ptt* tr P"'i" ,r1,r, ,,;1-

Htrx u rex E(e BeirtrrltrHax H v (& - gr,).

Tenepr, Mo)nHo o6o6u1ztr peayJlbrarbr, uoJlyrreuHlre B rIpeAbIAyIrIeM [apa-
rpa{e, ua cnyuafi lro6ux aua.IeHlaft [apallerpoB arrrroc{epr,r. Marurtuoe ycr,r-

.rrerrrde Jtrrtnurr n o6uqeiu cryqae 6y4,et nr,Ipalr(arE,cr ctegymulefi {opuynoir:

. wMat i, wtq: tg -W-: (ts r? + (24)

^w,SRecr,7 oaHaalaer rIaIIMrIIoc yctrJleHl{e AJIfl npoAoJltuoro ar}rfert,'tr i]ee-

vana. Jlorapr(ru aroft BeJrr,rarilrrr;r orlpeAeJlflercfl rro r4aBecrHol"r n0 lr3 6r". -r-

'V,Re;nuqnrra tg ;- onpeAeJrflercx tra srar. 6 uo nenuqraue z. 3atert IIyIfiIIO BIICC',I'I4

rroflpaBItrI i]tl orItJIouortr.Ie tl1'lllr4ItlrrrJX yc.rronr,ri'r:3a ol'I(JtoHorttlt-'\7 o1 Il5'-

_ Lga

(Dur. 11, Saarcrtuocrr Beflurlrrrlbr llrarrrrrr-
Iroro yclrneuur or Beruqutrtr uocrogunoft

..a Baryxaulrg,

ryW h$il)'l,tor.)' t,(La).
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-1, (A.f), Xo or 100 - f ,(AXo) r'r a or 0,016 - fu (Ao). 3ru rorpaBHl{ coor-

BorcruelrHo HaxoAflrcrl r,ra t'padttrnon t[r,n'. 9, 10, tt. Taxun'r o6paaou, pao-

our4raB trpeABapr{reJrrrHo IIo trBBccrIILIl\t H n (gt- 9a) nenuqZIILI 3, /'""t* l,

p")in, Mbr Molr(eM Jrerxo no $oprryne (24) oupegeJltrTr, BeJr[qI{Hy ]\'Iat'IrI,{rIIol'o

ycr,rJleHufl 4rn rro6ofi Jrrltr.t4rl.,

S 7. B.] II,I-'I HIIE MAIHIITHOI'O YCI'I JIDHI'Ifl
TIA OII I'I]I{EJI ]]EI.,IE X II NII'ITIECI(Of O COCTABA 3BE3NH bIX ATMOCIDI] I'

cyrqecrnyer AOBOJrbrro 6olr,1ras rpyuna 3Be3A rr4rra A, u crre rtrpar

Iioroplrx Ha6rloAalorc.fl arloMaJrblro cL{JIr,HbIe iluulu;a Irer(oropblx SJrclrellToll'.

r] aracrl{ocrtr peAlttrx BerIeJIrr. Bce orl,r BBeBAbI o6laAarot I\{arHI{TIIbIll lloJlelt

lrarrpflE(eHl.Iocrblo rtecltoJlbl{o rllcrlll laycc. flooTolly Ilexoropble anropu [51

cBgBbrBaror rra6nroqaeubre arror'raJlrrlr B r,rIITerICLIBIIocrtlx .nnltuit c cyu\ocr-

BoBaHueN{ rlarHtITHoro tro.rrfl. ycllJrenlre I{IITeIrcIrBfIocrei.i JIr{IIr4f'I I\[omer ]Ipo-

r4SOriT[ IIo AByr\{ rrpurrtrHaN{: JII46O r{arlrlrTrroe troJIe AeialcTBl,ITeIr,HO yBeJII'IrItr-

Baer HantnM-nu6o o6paBoN{ r(oHqerrTpallr{ro aroMoB r{eHoropr,Ix SJlel\'IeIIrol],

.rrr{6o }6,r r4NreeN{ AeJro c trpocr]rrxr ],rarI{TITIIT,IM ycI4JIcHtreI\I JITIIIuII u3-Ba 30q)eItra.

llcorrrana. Roupoc o ToI\I, Italtafl u3 ARyx IIllIlqilII tIRJLfleTorI oupeAerlrorrleii,

orqe o1orrqareJlLuo rre peuelr. floaronry r{LI c floMorqblo t{BJloinettutlir ut,rttrc

Teoprdu r.raiiAelr IlJrr{flrrrce tratHr4Trroro yctrJIeHLlfl Ha onpel(eJrelrrrc orlloot'l'fe"rtb-

HoIo coAepE{aIII4fl paSJIT.ITIIILIX CJIeN(CIITOB.

E. M. Bcp6r,r4xr u f. P. Ecp6u4;*r [17] ite'ra,nr]Io I4ccJIclIo]raJr,I 3llcl]11)r

o2 CVn Ir r{atuJrr{AJrfl rree alroNraJrbHo 6otr,ruoe coAepE{aIIrIe peAltlIx 3olloJlr,..

flpra aroll orrlr IIpcArroJIaraJrI4, arro lrarrlrrTrroe ycuJleIIIIe JIUHTI]{ IIo.rI}IocrLIo

orcyrcrBycr. Mu oupegeJrrrNr BeJruqrrHy r\{arHl4rlroro ycEJIeIInfl IJrrI llortoropLrx

twttufi Fe II, Iru II, Nd II n T-a II, Ha6IIoAaBuIlxctI B cllel{rpe lltoii :tues-

Ar,r, tr Irali4elr, Hanoe BJtrlrrrrrre or(alr{cr DTo ycl,rJrelrl{e IIa orrpeAo.neIr}lc o'l'Ilo-

cI4TeJIr'IIoI0 oOAeplI{aH!{fl ATI4x DJIe}{CIIToB'

conlacHo E. I\,I. Rep6u4xr u l. P. IJep6u4rx [17], sneaAa q,2 (.1Vil rlNcer

11'' 1000 ec 14 at : 4 nulceu, lg a - - 3. floatorly BeJIrIaIl'rIlt'r $ r't z 6y71yr

g rIrITb p&il x,TCIIbtIIe BeJIItaILtH d u z, l{&rlrlblx AJ]g eTlcx JtI{IIl{ii B Ta6r. l',. ilTo
il' ll-' ,

nptrBeAer l( rouy, 'r't o BCJurlurrrlr lg ,, n lg llz 6ynyr mettbrllc raHid{('lr ltfl'l'I,

pa;. Itpouc roro, ncJu,IqI,rIILI lg f,,, tr;ttt rITo llce llaBIIo, lQ t1n, tl cJtyqae a2 CVli

irrraqrrrcJtr,Ho I 2. I[ro ttutri,tii ]ie II B cpe/UreNl Ig ,t : 1, gnx III4IILILI

Iiu II l" 4205 A lg 11 : 1,03, [,rr]I JrIrIrI4rr Nd II ]" 1r205,ij A lg I -'' 0,47

14 A.rrfl Jtr4lrulr I-a II tr 4699,6 A lg 'l , . 1,40. Olrtatto, I{aIt Rl4^}Io ua r[lrr. Ir

Ta6nur{a l?,

JI rrrrrtrr

H - 1000 ec

Alga

0, 135

0,060
0,030
0,063

lg Nq'zCVn

N6

(),46

2,58
7,82
2.40

J/ : 8000 ec

,r# 
I

algn

Fe

Eu
Na
La

cpeArr.

?\4205,0
1"11205,6

1\4699,6

0,045
0,020
0,010
0,021

r.),36

0, 16

0,08
0, 167

1,08
0,48
0,24
0,5[]

ry9



il 6, t,r'o)fiHo cril.tTaTt,r lITo IIl].IIltTIIO0 )r0llJICIIII0 AJIfl. Ilel)0arrlcJIeHIILIX
.rltrIlflprll 6yget ranu]\,r ]rre, riari l l(Jrrr 19 \ == 2. Cor'",racrro c[iir'. 11, Nral'rrr,rrlloc

vctrJleHtre B cJlyrrae a2 CVn 6y4crL ltparirrrrieclir'r ?a(rrtr )r{e, iiitri }r rpII r/ :
=: 0,016. Mrr ue 3rraerr noutlurypaqr,rro rroJr.fl, rroaror\ry npeArroJro[rtr{Nr, arro

T : 55'. Be,[u.Iunbr Marrrrrrr{oro ycrrirerr]rfl AJrrr cJryarag a2 CVn, pacctlurall-
ur,lo ro r[oprry.ne (24), gaun n ra6t.3. Ha ocHoBaHr{tr rolyqeHHbrx Berr{rrrlrr
., n'
Jg li- ,'o, IralrtJlrr r{BMel{elrtrrc IleJrrIqu}IbI lg 11, c.rurafl, aITo IraKJIort nplrnoii
pocra paIJCrr 1 : 3. ]J ra6n. 3 upure4curi ranlric orrrorreHrrfl col\epE{arrr,rl
DJrCr{cIIrorr 1] a2 CVn H CoAepxarruro rra COtrr.rqe, T. e. aFror\raJrbr.rOCrL C0/(cp,na-
tltffr. 14r,i lll'IIIrIt) rITO R.rIUflIIr4e [I&l'I{IITIIOTO yCIIJ]eHIIr npene6pe?11t4r\{O lt&.[o.
7 (a;nc l{.rrl rr&i{olI}[&JIbrro 6orsurolo rra6.nro4ae,rroro rroJrrr Il B0(X) i'(,
ItOJtrrrl4Ha rlalHrlTHoro ycIrJICHr,Ifl AJITI peAI(I{X 3erreJllr IIe [peBLiIIaOT tlHo]Iil,r-
l'c,;ng 3. [tpoue roro, tr{br ]}u/{lrl\I, rrro Mal'rurrlroe ycuJreri[e crr.rrbrrcu crtaablBacr-
ctt lpfft Fe II, qelr Alr.rl peAnrrx BerreJrrr. floarolry rrolrruo BanJrroqrrrb, rrro ilrar-
lntrI{rJM yctrJreur{eM i\{oxrro npene6pe.rr, upu aHaJrtrBc arr\roc6ep MeroAoM
liplrllblx pocTa u cqtrTaTE,, .rrO o6rraPyx{eHl{br0 a}IOrraJIrrIr CoAep}narrr{fl paBJItrlI-

I{LIX SJIeI\{eHTOB B aTt\roCtfepax reltyJr,frprrrirx 3]te3II rtrrra A .flBflqrorcfl peaJIB-

IIbIMtr{, Marnzruoe ycrrJrerrue }'roH{er npr{Becrtr fi (trfiI{rlrBHolry yBeJrt,IrlerltrI(,

ryp6yflerrHoii cnopocrlr rra 3096. Oguaxo rocJreArrui{ ar!{ertr o6uapymatr,
rpylulo, TaK Italt Haruque lrarrlrrTrroro rroJrrr, c Apyrofi cTopoHr;r, l\rolr(eT rrpr7l-

Recl'u K yr{eHE,rxeHrrrc ryp6yreurHbrx,qBr4x{e}rtrr1.
()ne4yer a&NreTilTr, aITo ecJIU III; CTpCNII4r,rCfl trarirU OTIroCr{TeJLbHoe co-

;(Llpr:HalrEe aJret\IeIrToB ToarHee, qeM Ao MHolr{I{TeJrfl 2, ucnonsayfl, IratrptrNlep?
ttcoAI'IopoAllyrc [roAeJrr, arnroct[epr,r, ro ]\rarHrrrr,roc ycrrJreuue rreo6xoAtrlro yqll-
l lnBaTIr.

s 8. r(Pr{BAfl pocTA ilJrrr coJrHEqHbIx rIrrTEH

.illrnlur rlryJrbrurrJrera Fe I z7 li"- e?D ua6mogarorcrr B cnenTpax coJrueq-
lll,lx rr.flTerl Pacc.{nrauuoe r{arrrrrrHoe ycrdJrerrue AJrrr DTr{x JrrrHlrit 6rr.no ucno.rrr,-
lloBarro AJrfl lrocrpoerrr{.rr reopertrrrecnorf Hplraotl pocra.

Pac.rer reoperzrrecxofi nprroii pocra 6rr.n npotrBBeAeH AJr.rr r{oAeJrr{ rr.arua
P. Maurapa ItB]. Peuenue ypauneuur)i treperrooa upor{BgoArrJrocr, AJrfl BeJrlr-

6;
lIuHLr 1l :. -: , ueurrcrqei,icfl c oflrr,rqecnorYr rny6uuoli, ueto4onrM.Ty6epra -
;{ . I'appuca [19, 20], ttotopntit ,qaer AJrrr olpeAeJrerrr4r ocraroqrrofiurrrerr-
c r,lBI{OCTtr Bbrpair{eHrre

(25)

rs4t Il'(p) , o, - Syuxqzz, BaBr4cfltqr{e or Beruqlruril pl, ': cos S rr ra6y.nupo-
Belrrlrbre C. tlan4pacenapoM 1271, u

Ar*: 26, -n

{5 tp + 13) (I -,,1/L!) (26)

IJ pr arolr rieJu{rl4rrr{

,ut iHP 
{- * * + ++'o,} + o"*,

,It : 11 Al,* arr6qparo,Tpfl .,rax, .rro6rr

m _z1rL ,

\ lf_. iun,= rt(z=Ve \ __0,j - \ I rrr-l (27)

!!



Betrn.rfiHa 6r* onpefreJlfiercs paBelrcrBoM
' I lrl

Err I or*r-
0

4io(#) (28)

i]o sopuyne (25) alr Haxrpoft qtfr:r{rifr MyJlbrutrJlera 6r,ur paccrltrraHbl oc-

.rarorllluc tlHre]rcr{uHocrut fr uo soprvry.re (18) - sItBtrBaJIeI{rHbIe rtrtrplltll'l'

tllrri. i2. Iiprrnal l)ocf a l\.rlrl coJtllL)'lltoI'o ILj'lrrltl

lil)[un,tllr(]'to]"r(flnllllro.rll,IrpI{IlIne .IIttlIl rlpll l1=-1i2002c rl'\'.-25'; '/l-J(Jl'l;I[tlilll

t,,,t ?,r,s;:.\, III - i]ttt Ifo I l, 5044A, Hp-Y?IiO'lIiarllt O6O3llilqcllll TeOIl0llltlecllilt] DlrtsIrllil:lclI'I'llHe

.rrrrrprrrrLr i1nR lilar.rii rryJrbTllIIIIeTa I,e I (c?F' 
- 

e'.D), fiIecT]lHalllt -'Ilao'IIOlIeHHl',Ie 'rHIllll}a-
JrelITtIiIe lrlllpIIIIH, tlol'nacno [ 1 1.

W^ ' '.llalcrr ]t troJIyqeHHIJIM BeJIl4ullrralr lg 
^ 

, 6ltnlr npllOaBreHLI flonpaBxrr aa

r{allrurnoe yctrJleHtre, otrpeAeJlerlHrte uo {opr'tyre (25)' flpz oupe4eJreHutr ETtrX

lrorrlrrrBon rrbr rrprrHtrr\raJrtr cJreAyroql,rc srlaaleHllfi napalleTpolr: ?r, - 2 nnlcett,

n ... 0,016, H : 3200 zc, \ :25' (cru. unxe).

.t1a (irar. 12 upe4crauJrerra Hpr4BatI pocra upl{ orcyrcrtstrtr r{arHIlrIIoIO IIOJITI

(rtpneax /) lr xpyrxHatltr rrarrecerrll TeOpeTtrqecHlIe aI(BtrBaJIeHTIILIe ItrEptrIIbI

;lr,rrrUii trOr.Jlotr{eHr1fi, ycl{reHrrblx ilIaIHETIILIII{ IIOJIeNI. I{an UI}I BtrAI{N(' BCe TOII-
u'

,t(r{ ,ite}I{ar BrdIrIe HpLIBofi poota gr.x II -- 0 u Allclepcl4fl rI BeJtIrqtrIIe Ig lAfu,;

q

tu ?.

'/a



cocranJrfler 0,18 upu To : 100 r, upu6nneureJrbuo, 0,08 upr n; : .1000.
Ha aroft me {rrype fipecrr{r(aMr( EaneceHbr ua6nroAaeubre axBrrBaJreurnbre
IUIIpIzIHBI coulacHo t1].

3ru Ha6rIoAaeMbre Befltrrru,Ll ,,peAcraBJr.rrIor cpeArrue aKBuBaJIeHTrr],re
IIrI(prIHtr tlo cler(TpaM Itrecru coJII{eqHLIx [.fITeH, rrMeBrlrtrx cpegwne H :
: 3200 ec tr :r'axol.vrBrtrtrxcfl Ha paccroflHrrr{ or rleHrpa Atrcr(a B cpeAHer\r rra
p : sin 0 : 0,4 (ra6r. 4).

Ta6nlrrla /r

),, A
wreolr,

sA

4,903
1r895

4890

201
,16!t

3/+I

5006

481)1

l92t)

248
31+(.)

403

Teopetuuecx[e ll Ha6ro[&er\Ibre BHaqeu[fl eHBr{BaJrer{Trrr,rx rulrptrrr A{aJro pa3-
rtrrrarorcrr AJrfi qerr,rpex nuurafi. Han6onr,ruee pasr[rrEe cocTaBJr.rrer 0,14, ]tpu-
Br,re pocra II w III Bbrarncrrerrbr orAeJrbrro gtrx lurtwfr, Fe I fu bO44 La X 4g72 A

H=0

0

I )rtc. 13. I{lrnrsre pocra AJrrr .nn,un lre r }t tt}T2it B oroyrcrBlrrr rroJrs n rrp,
H :2500 ec (y :0. u 55o).
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(c uopexo4awr. z?ltf;-e?l)uu z'l'll-e?D,) rpr I{ -=3200 ?c v'Y -=25",
Itpuuaa pocra l{yJlbrrrfiJlera 6rume crleAyer Itpnnoii: IL Erc oallaqacr, aITo

rtpuBafl pocTa AJrfl paccMaTptrBaeMoro rryJlbTtrnJlera B cpeAIIeNI cooTBeTcTByeT

rr{rrr4r{ rrorJrolrleHtr.fl c trepexoAow z?Ff; - e7l)s, paccqilral{Iloft c yucton tr{ar-

III'ITIIOI'0 yCtriIeHE.g AJI,I BCeIO I{HTepBaJIa I{B}I0IIeHI'Ir{ neltt'rUr'rr,r lg r1o,

tr4e upnre4errr.roro [pr4lrepa Briu{Eo, arro Marrrr4rr{oe ycrrJreHr{e, Kpo]\re rroAr,-

eNra, yreJrurrtrBaer paa6poc rorren Ha xplrnoli pocra. 3ro cnnaano c reM, rITo

paSJIl,raIIIbIe JItrHUtr r4I\{eIOT paSrIyrc BeJIlItIUIry MaI'rInrIIOrO yCrrJIeril'Ir{.

lllalrrrrrnoe ycr{Jrerrup, narr Mr,r Br.irAeJru B],rlrc, olpcAeJrflerc.rl paBr{ocrbro (rart-
ropon J[auge AJrr BepxHcro tr rr[]HHero yporueii, xapanrepor{ trBr{errenrrrr Be-

ilUquHLI IIOJIIIOI'O MexaIIIIqeCItOIO IltOlleIIT& /, a TaHII(e IlapaNlerpallff IIOfJIO-

rrlarorqefi cpeAbr.

Ha r[ur'. 1.3 4anr,r r{prrtsnre []oora, ubrqrrcJreHur,Io AJII{ Jlr,rHrru Fe I }" tr\72 L
rrllt{ Srraqe}rtrrrx Ira[pfl]r{err}rocrlr lrilrHr,rrrroro r'ol'.n ].[ , p&BHLTX r{yJIIo lr 2500 ec

r,r /(irtl alraqenuii: y : 0o r 55o.
(Dr,rr, t 3 troHaBr,IBaer, rrro AJItr u.l,IrrBJIel.Iufl allaqelrufi ]\Iar]ItrT]ror'o ycu-

.terrurr B coJIrleqrrrJx rlflTlrax rreo6xo4nlro [ocrpor{Tb KptrBbrc pocra oTAeJrLHo

q.rn o6r,ex:roB, rraxoAfln{r,rxcfl n6.nualr qel{rpa Arrc(a Coruqa (y ( 20"), r'qo

re.[[qr4rra ]ralHrrrrroro yczJrerrun 6y4er narnmert,meii, u gnn o6t,exroB, Haxol{a-
u{rrxofl n1tuau e.ro rrpafl (y > 50"). ,(rx oupe4eJrerrrafl drnau.recnux ycJroBrrr"I

u corfle.lrl],rx [fJTrIax ueo6xo4rauo ocno6o4rrr, HptrByIo pocTa or BJrutr:urrft

rralHr,rrHoro uora. ,[,rr aTol'o rry]I{Ho n na6.nro4ael,rLre aItBtrBaJIer-ITr{IJe mr{ptrHEr

Brlcoilr,t uoupanrtrr Ba r\{arHr{Tlroe yor,rJlerrr{e. 3rrr nortpaRlitr Mo}IiHo paccq[Tarr,
no r[ripuyne (25) orAerrr,rro A.rrfl na]fiAoi;i ;nrrrrrnn.

I] aart"nro.rerrue &BTopr,t crrr4Taror ccor4r\I ltoJrloNr Bblpailr{Tl 6;naro4apnocrr,
1l'. C. la"rrxurroii sa rron,rorr1b upr,r r]LrqtrcJrerrr,rflx.
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AHAAEMI,Ifl HAYIT CCCP

I{ 3 B E C T 14 fI I{ P I,T M C II O I\ A C T P O O I{ 3 U'I N C X O }I OB C E'P B A T O P 14 }II

ToiuXXIV, 1960 r.

C[IE I(TPOOO TOME TPfl rIE CftOE [I3ytIE l{I{I1
BOAOPOIH bl X JII4 ttl'{t"I

Il CIIEI(TPAX tIEIty.,TflPHLIX 3BE3[ I{JIACCA A

tIi\(ITL II

:). P. Mllcrne,nar,[f. C, Itt,otttr,rr

I.l.acrofilqan pa6ota ,rtsJrrreTcrr rrpoAoJrTilerlIIC]r lIIreAr,rAyulero rtCCJreAoBairIIE tltJTopoBi

[1]. Oua fiocBrrrqerla r.l3yqeflr.tro 6a.nr,ueporcxflx :trtrilii flol'Jrolqellr'tE B ctrer(Tpax [er(y.Tlflp

trrirx BDSBA I{JIacca A. Cntcox ner{yJrrrplbrx llBCilA [aII s ra6fi. 1, crtncor( Hopluanbllbrx 3DeBA.

cpaBflellllE - B Ta6n. 2. Hourypr,r ilr.rsflrl r cfiel{Tpax trer(yJrEp}rErx BBeBA IIpoAcTaBJleHr,l.

fla a[ur. 1, cral4aprnbrx BBeaA -- tra r]ur. 2. l{.nlr yBeJILlqeIInrr rocuocrr'I xaxtgrrtl I{oIIryp'

11s rdlnr. 1 rr tra (pllr. 2 flocrpocrr IIo Eec]to,rrrrrirrrr cfler(rpol'panualr (utrc,rro IIx yria3aIIo I]-

'r'a6.rr. 1 g 2).
Ireayrt,,rarr,r cpaBrrerrllr KorrrypoB neItyJIBpHInx II claIIAaprIILrx 3lle3A llalrr,l tta tpttr''

ll-11, clr. ranxre Qlrr. 7-1.0 [pe4r,rgyqeii pa6orri [1]. Bce atlr rpadrltntr rol{a3bll}alor, rlro,

3 6o.irr,rulucttse cJryqaeB r(orrrypbr 6a.nr,uepolcxoft cepnn B cner(rpax [er(yJlrlpllLrx 3BeB/I.

rrroryr 6r,rTI, xopoxto corJr&coBilrrrJ o coorBeTcrByIoIqIlNlll I{oilTypalrl'I ctrel{TpoB uopMaJrLHbIx

:lneag 6.nuaxoro c[e(TI)aJIbHoro rtJracca. Tantnt o6paaolr, Bo l]cex STIrx ciryqaax crpoellll(''

aruocrlcp rrertyJrfllrrrbrx BBeBA IIc r[o]neT, rIo-nIIAIIlIolIy, SarloTlro oTflIlqaTlrcrr oT cTp()('IlItrL

rlTtrlocdlep rrollllaJILIrrJX alea4 6,lnaxoro I(,rIacca.

flrr,tr 4orro.,rrnrtreJlbrroro noATBep?r{AoIlI'Iri llroro tsblloAa AJrtr p'rAa 3Be3A; ilsyrrcrulLl\'

I rracroxrqeii pa6o're lr pa6ote [1], 6r,mu onpc/{eJlerbr: a) onenrpouuoe 4ar.neuub'n.(n-)
rro rfopny,,re (i;, cu. {ur. 3; 6) ne,,r.ruua N92 Il fi9_t},o_prry.ne (2), cu t[rr. 1ri s) nc*Iqntra

,.(II"i lo q,opn yo. (3i, npuu.nn yrfie flaiiAcrrxos 1y'6211, cr4. rlrrr. 5. Bce anu IrapaMCrpr,r.

,,p.nl,rorr.rrirnt.6i. 1n4. r'

Orir. 12 tr 13 (rorlllr,rcr Itpyll{I{rr - reliy'l'IpIlbIc 3BeBI{Lr' cllerJrblc lipy'ril{u -- uopl\laJrl'

rrr,rrr rrnee4r,r) rrJrJrrccrl)rrpylor coorlercrBerrrro cBfl3b MeTr{Ay lu n, (nrn) lt lgn, ([I.) l'r rreaill"

Ig tY92 -1l u lg ir,, (FJ.,). Paccnorpcrll{e arllx llucyJlnoB raxE{e noArBep)fiAaer' qro, rro ]JIIAL

ninnryl ".po"riro 
,,rlioc,[cp 6ollrrlrr,crla [or(y.rr-Eprrlirx 3BeBI( rlaJro otr[{abrcx oT crPoo-

11 11n x1'ru6crp,'lr rrot'[Ia,lT,lllrl-\ :lllc:tA 6rrtlttoro liJlncca'

Orlrcuerro, rrro Bce )r{c R rrcrroroprrx c.ryqerfix (ralpuuep,.o'Psc) Horrrypr,r 6a:llucl-ron-

CltlX Jtllnnit IICIiyJIfIpIII)IX 3Be3,r\ 3aIICTIIO OT.lrlIrIitloTCfl OT COOTBSTCTI]-VIO11IIIX llO]ITyl)OIl'

cfleliTpoB CTaII/IAIITIITJX 3Be3/(.

A SPECTIIOP]iOTO}IETRI(] S1]I-1)\ O}' II),I)RO(-] BN J-INI']S Ii\ T}I'E 'SIJT(]TRA,
OF PITCULIAI1 A STARS. ]rART TI. hy /;J. /?' l:lustcl and I. ,S. GalkitL"'- Tiris Papcr'

is a contlluatiorr ol thc previous invcst,igal,iou [1]. It dcals with the sLtrdy'of I]iilnrct'

otxu.piio, lincs in ttro specLra of rpeculiar-A stals. The pcculiar stal's are listed in t.ahlc.

i. [he rrornral colr,arisolstars in t,able 2. l'hc line profiles in pecrrliar: SLeir'specl.r'a ultr'

,.i"on i,, fig. 1, t,hose o[ t]re standar'rl stars in I'ie. 2. S-o as to increase t.he: pi'ecisiori' gao!r'

profilc irr iigs i arrtl 1) ltas bcclt olrtainetl rrsing sclcral spcct'Ioqlanls (lhe nr'nnrbor is indi-
c.atrcl in tablcs 1 arrtl 2). I rt L'
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Tle results ol Llre cornpalison of plolilcs lor'yieouliar arrt[ standard slats alo tr:pt'c-

:,crrtctl i1 iies 6- t1 (see also figs 7-10 of the provious papcr tl l). All those glaphs slrou'

tlral in tltc majority oI caDcs tlrc pro{iles oI the Ralnrer scrics oI pcctrliar star spect,r'a ci]rr

l.rc hloug.lrt inlo good agreenlerrl, rribh the correspotrding proliiles oI lltc sptrctla of ttot-

rrrll sLars of close spcctral class. Thus in all tlrese casos tltc st,r'uc1,ut'e oI poouliar slal'

al,lrospleres catrnol , apprlellly, uoticcahly diill'cr front t.haL oi' not'ntal stiti's o[ (1losr".

sltoctral class.
So as to have an aclditiorral confirrration oI []ris conciusion t],c lollowing \\'cro (lotor

lrilecl 19r sevc.t,al stars of this and thc previous paper [1]: a) t]rc clecl,ron corrccntrat,iotl

rrr(ir,r) accorilirr;t to lolrrrrrla (1), scr, cxplatratot'y tlt'ariillq in fig. :1, c)Nx2 II accordirrg 1o.

Iormrrla (2), see explanatory dralingin fig. 1r, c) z. (II.,) I'ront lolmula (iJ), adopl,ing t,lro

allcaclyoblaiued N92Il , seeexplanatorydrawinginlie.5. All thescparantoLot's itt'o givctr

il tablcs 3 and 1r.

Fig. 12 and 13 (tlre pecrrliar stars ale represetrtcd by dark circles, ttot'rttal sLars'-

oporr circles)ilIustrate thccorrespondingrelalionslrip hetx'eerr lg n" (n^) and lq n" (I1.,),

aircl bcLweer lg Ns2H and lg n, (Ll1). They alsoconfinn tlrat, apparerttlr,, the stt'uctut'e.

6f t,hc atlrospheres of [he niajority oI peculiar sLars diffcrs litt]e from LlraL ol rrornral

stal's of close spcctral class.

IL is uoted tlrat nevertheless in sonre cases (e. g.n2Psc) tLc llalmel Jine prolilos t,i.

poclliar stars uoticcabty dill'cr fronr thc colrespondi.ng profiles of norrttill stat'spcotra

B uepnofi pa6ore [11 6unz uByqeubl ltourypr,I BoAopoAEbIx JITIEIIfi R clteltr-

pax flenyJrapub]x BBeBA fiJIaCCa A C yCZleuIIbIMtr JIIIHI4'INIu MaplaHqa, I(pcl\I"

r1r{8, Marnza. O4uoopeilIeIIIIO 6r,rnu nOnyqerrll Horlrypr,r nunuii BoAopoAa B.

oilenTllax BBeBA cpaBrreHnf .

13 uacronrqefi pa6ore rrByrreHo AorloJrHrrreJrr,Ho oI(oJIo AByx AeoflrnoR nett)r'

.rrr{pHrJx u cTalrAapTrlblx BBeBA tr rrpoBeAerro o6u,ee o6cyrrgeur,le Bcero MaTeprIa-

.[a, OcHoBHofi qeilb]o pa6orbr 6rrno sbIncrltrTb, orJrrrqaercf JItr crpoeHl{e arMo-

CSep BBeBA, xapaItTepEByeMLIX IIeKyJIflpHoCT-aMtr? OT cTpooHr4tI arNIoc$ep,

cTarrAapTr{r,rx BBeSA TOro x{e nJracca. floarouy IJIaBHbIM flIJJIflJlocb cpaBIIeIlI4c

ri6rrTypoB Bo[opoAIIbIx JMHI,II,i [eItyJLflpIIbIx tr CTaIIAapTHLIx BBSBA cxo/[lloi'o

cueHTpaJrbltoto HJracca I4 cBeTuNIOCTn. ,neiiCrnureJlLHO, BHeIUItUe qaCTU ItpIJjli;-

eB BoAopoArrr,rx ntrrrzfi Boarrul{aror Ha orHoctrTeJlr,Ho 66nr,rulrx I'.rIV6Lr-

HaX, B To Bperrfi r{an fApa aTI4x JII{IrEfi COBilaIoTCfl y}r{e CaIIbI}Itr IoIl€pXtlot-,re

Hbrl\rtr cJroflil{tr aTMocSepbl. 
'fIoaror,Iy, cpaBIIIIBaf ItoHryp oAHofi E roii 11(c Bo-

AopoAr.r6ii ilttrtfru- B CIIeI(Tpax AByx SBeBA oAHorO I{ IOIO X{e Cnel{rpaJ1bHoi'o

KlaCCa I{ CBeTUI\{OCTmAJIU CIIeftTpbl AByX TaKtrX:eReeg, TAe DfiBUBaJIeIITIIaTI [I,I-
ptrHa gaHrroft ttx:ti,ru:u oAuHar(oBa, r\rbr Mo?I(eN{ cy4rrrb o BoBMoE{IIbIx pa3JI[IarI4flx

ts cTpoeHnr{ aTl\{oc$ep paccllaTptrBaeNlblx 3Be3/I.

Ha6nro4ateJrLIIbII:I t\Irlrepl4aJl B lIepBoii qacrl{ pa6orll 6r,u cytrlccTBL}IIIIo'

ilorroJrrrelr cIIeH.rpofpatr{MaMr{, rroJlyqe}rlrInr{u c }tBapqeRbIrI cneHrpor{iad)0.\t.

t220-at.+t, pe{reftropa Itptrrtcrtorli acrpo(luallqecxoit oficepnaroprru l2l. 
i

B gacrosnleii pa6ore uayqellhl ItoIIrypLI BoAopoAIIrIx JII4HITfi B crlel{rpa \
oeMr1 treHyJrfpIlLIx ABe3iI ItJracca A. c ycLTJIeIIIILIMII JInHI,ITIN,IU xpoMa, cRllr)lIIIfl,

orporrquff (ra6l. t ), oAHoBpellelrHo rloJIyqeIrbI HoHrypbr JrI4H[fi ]loAopo/(a

B cileKrpax oAtrHllaAl{aril sBCiA cpaRIIelII4fl HJraccoB A0 - A7 ('ra6,r. 2),

B uepnou croJrEqe ra6;r. 1 mZnat [ol]flAnoRr,ril uouep BBeBArI, 1ro Broporl.

TpeTbe[f , , TIeTBepTOM tr IIflTOi\l - COOTDCTCTBOIIIIO HaSBaIIAe 3Be3[hI,. ]1O1\IC)tr1,

HD, cncrtrpaflErllrii l(Jlacc uo HD rt Mtt, B ruccroM - TEtl nel(ylapuo("ril
(grcyrcrnyer Bra6.'r .2). ll IlocJr011yro-u(Lr-\ cro,.r6r(axAartI, BnB]'a,rf,,ttafl l]o.rn(Iltrtir.
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BTJSBALI, Tpr{IOIIOivIeTpuqeCItUI:I rrapaJIJIaKC,I3 ltaTaJIOIa,[rXennUnC [3],
a6go1norHag BeJIr,IqZIIa BBeBArI IVI ^, nOty.tellrlafl IIo 'r'pIrIIoHoMeTpI4qeCHOMy

trapa,rrJrancy, c11opooTL Bparqegtrtlr3 CBOAHOIO r(aTa.lora [4], 4anee, qtrcJlo

O6pa6orarrIrblx HoIITypoB no AaHIIoi.i euee4e, I,I, HaI(OIIeq, UpLIBeAeHI{ sItBI{Ba-

.rrerrrrrbre rrrr{pr4rrbl W^tattai HB, I-lr, IJ6, Hu, H, ra K (Ca II). 3rn axsu-

BaJrerrrr{bre rrrr{p}rHbr 6r,rtlr onpe4eJreHr,I tlo cneltrpotpallMaM, [oryqeIIHbIM c

[(aMeporrr N 2 crexnsHlroro cren'rporpar[a, 4ucnepctln 36 Alu* y H, [2]'
Cuen:rptr $oror.paSrapoBaJIIIcb IIa rIJIacrI,IHItax [toAaH 0-aO r.t ]to4aH 103-aO,

AJrE rrpo.trBJrerlrrfl TIotrOJIbBOBaJICfl IIpOTIBuTeJIb A-90. (DOtOuerpUqecnafl 06-

pa6orna CtreltrpoB BSJIacb I{a pertlcrpl,IpyrcqeNluuxpo(roror,rerpe rura Morurn.

ltourypr,r BoI(opoAIr],Ix nur.rpri'i flexyJrflprlbrx lr craIIAaprHr,Ix sBeBA rlpe;1-

oTaBJTeHLI Ha S14I. I tt 2 coorsercrtsellHo. IIpu xax4or{ ]tollr.ypc AaI{o aII4CJlo

,rcrroJrbSoBaHr{bIx cIIeItTpoB.

B na.recrne AorroJlrrureJrr,rlblx rrapaMerpoB, Itoroprte raI{Ete l\Iolyr cJry}r{I{l l,

]IlIaTeptraJIoI{ AJIE CpaBIIEHI4,I ATMOCd)EP IIEITYJIflPIIbIX 3BE3A }I 3BE3A CPABIIEHI{,I,

rraMn 6LrJIrr o[peAeJreHbr DJIer{TporIHa.rI rtorlqer{Tpat\Llfl ne }I rItrcJIo aror{oB }Ieii-

rpaJrsrroro Bo1opoAa 1y'0r11 ua4 I caz eae,agHoii (rforoc(lepur>. 3rr'r uapaiuetprr
6trrm onpe4girellbl c rrol{ou{bro crreltrpoB, IroJr}{erlHIJx IIa HBapr{eRoI\I cfleHTpo-

rpa{c.
O4lrn raa irreroAoB oilpeAeJreHrrtr rze oc]roBau IIa oqelrlte Ilol{epa nm. rlocJreA-

mefi, eulc paapeml{Nlofi 6arr,rrtepoBoltoii r:u.ilLrv" B crrenTpe aBeBALI

lgn, - 23,26 -7,5 
ygn^. (t)

tr4arrepeulrc qelrrpaJrbrrrix r,rlrrerlolrRl{ocreii rr" 6arrr,uepoBcl{trx tanrwit tt

ofteHTpe uBeBI{rJ AaeT Bo31lro}HlrocTb orrllel{eJlllTb I{BaHTOBOe aII4CJIO IOCJIeAHeI"I

JrlrHr{tr - n* t5]. Ha {rar. 3 [p[IBcAeIIbI npI{MepLI Onpe/IeJIeII?Itt nr1 AJIr

a Crl,3, g Her, aPeg. flo ocr opAI{Har orJIo}HeIrbI BrlarreHllfl tS 
f , ,o ocrt

a6cqucc - nBar,rroBr,re qr4cJra repxucr'o ypoBHr 6a.ntnrepoocttux ;rrznufi. Sncr'-

panoJrr{rltrfl rrpflMr,rx Ao lg 
"* 

: 0 Aacr I{cI(o[Ioe nm..

flOUyUennr,re TaI(Ui\{ [yTeM BHar{eHEfl l?m MOryT 6r,rrl SaHUXeHbI u3-3a

BpaqelIr{fl BBSBALI. 0(rr}rext BpatUe}IIlfI 6r,r.n yuren npI( IIoMollta rpa$utta
14. M. Honr,rrona, fiocrpoelllloro rro 6o;nrruouy qucJry sBeBA I{ [peAocrar]-
JIeIIIIoto ualr tro6eerro aBTopoNI. B ta6;r. 3 yr 4 [pfiBeAeHLI SHaqeHlIfI /u???t

ocBo6o)fiAerrHlre or a{$eHra BparqeHlrrr. C"ne4yer oTMerr4Tb' rlro A[rr trsytreH-

Irrrrx lraMr{ rrer(yJrflp}Ibrx ra 6orr,ur4HcrBa CTaIIAapTI'Ibrx sBeBA ator aS{enr
BBtrAy rre6oJrb[rofi crropocrtr BparqeHtrtl I{cBHaaItrTeJreIr. Ber[quna /y'021l ou-

;peAerrrrnacb tro usBecrrroii $opruy.ne [6], crp. 313

Ns2H : ffi.*^,
rAe I - crrJra ocql{JlJrrropa, ocraJlbIILIo sHaqelltr{fl o6uleuprrrrtrr. Dra $op-
MyJIa otrpaBeAJrl{Ba JII{IIb AJr.E olT11qec1u ToI{Horo clrof. flo Nlepe yBeJruqe-

rrrrfi Hor\[epa rfirtnw MbI rrpn6Jrr{?+(aeMcfl BcJreAcrBI4e yMeHEurellr{fi BeilrtutrEr,r ,l

rt ycJroBufli\{ ofrTr4qecKll To}rrtoro cJrofl Lr r}eJrr[qtrEa /y'orf/ crpeltaTcfl I( oflpe-

,4eJIeHHoMy [peAeJry - r{crrrlrgoluy s11aqeHulo NozH. Tonr'xo TorAa, ItorAa

'6 tr{oo. I{pbrMcfioi{ o6cepnaropllu, r. XXIV 81
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BCJreAcrBr.{e ar[{eHra IIIrapna pacmlr]rerrrle Ae"rTaerca rracroJr},no 6onr,rrulr, uro,
xprrurbtr coceArrlrx Jl,rur,lrir neper{pbrBalorcfl tr oc,,ra6r.stot zHTeuclrBrrocrl lle-
npepbrBrroro crrertrpa uelr{Ay JrtrHrrflr\rI{, .}rrarrelrr{fl y'for1l cuona HaquIIamr
yMeHl,rrraTlcn. Tatt ttart o6r,r.1110 c rlosllacrairuelu Ironepa Jrl,rHrru s{{ext nepe-
tipr,rrl.rfl I{plrJl bcR rrarrr4rraer l peo6rr a71aT r, cir(c /lo Tolo, rrart BbItroJIli.flercfi

Lgi/s2ll

Qtvr. 4. flpunepu onpeAerrelrr4a Ig 1fo,"F1 4rx o Psc (a), ro Her (6), o Peg (a), o Lyr (e)-

ycJIoBUe TOHHOTO CJrOfl, TO B TaIiUX ClyrraflX l\,lbr r\,tolr{eM IOJTyTIZTL TOJIbIiO

Hurr(Hloro rpauuqy BHaqeHr4rr N orH.
Ha {ur. 4 npune4enbr nptrrrepbr onpeAeJre}rza lg 1[0, II gr,n HecnoJrbnux

BBeBA. Snaqenrr lforl1 uoueqerrDr s ra6r. 3 v 4.
Beruvruy /ze r\{o}nuo olpeAeJrtrTr rar(x(e tr rlo ar(BrrtsaJreHTHr,II\{ tuuptrHau

BoAopoArrbrx w.nwfr, Buarr NorH rt -R" - rpe4eJrruyro MaHCtrMaJIr,HyIo

t),)



rJly6trHy Jrr{Hr{E ceptrtr. ,{nr aroro trcrroJrbayerc.fl cJreAyroqar {opnryra [7]:

t i : h.N ozH .",. (#)''', (B)

r4e fu - HeHoropafl rrocroffrrr.Iarr, BaBr4c.flqaff or lroMepa JrrrHr{ra ceptrr{. Onpe-
IeJItrB uo arofi {opuyte Berurrtrr{y NorU.nuu r[crroJrbayrr yx(e naftgeuuoe aua-
qeHae NorH, r[6I trOryqaoM n,e. flpu e:rorra trB-aa trsMeHe:rrr.f{ c ll,llruort BoJrrrbr

o6rqefi He[poBpaqHocrtr arrroc{eprr renuc{fr.Hbt ne fioryrrarorc.tr [o pa3rrbrrlr
JrtrHurM cepuu paartrrrubrMtr. 3ro rrrrccrpupyer drzr. 5. ,{,nx 4a.nsneftmux
colrocraBJlennfi ur,r trctroJlr,3yeM rre, otrpeAeJleurroe no JIITHI{flr\{ Hr, tt o6oana-
qaeM elo l.epel ne(I{r). Jlorapr{lr arofi BefltrqtrH],r AaH rarrx(e s ra6Jr. 3 u 4.

Ta6rrlrqa 3

,a And

Y2 Ari
l Cas

B CrB
o cyg
4 Cyg
s Dra
.9 Dra
g Her
,o Her
45 Her
Y Lyr
cs Pse

e UMa
8t UMa

358

11 503

15 089
137 90C

202 850
183 056

123 299
170 000
145 389

148 tt2
t't 525
176 437

t2 446

tlz tB'
118 21rt

r77 756
177 72tt
L91 692
207 260
i39 006

1,t 502
197 345
186 BB2

{66 014
t72 167

218 045
i06 591

182 260

L6,11

L7 ,l
16,2
L8, lL

19, t
[7 ,3
17 ,0
L7,0
17 ,3
18,5
18,7
79,l
L7 ,2
75,7
16, B

14, |lt
14,0t
14,19
13,77
13,65
13,97

74,03
14,03
13,97
13,76
'13,71

13,64
13, 9g

74,47
14,07

74,01
71t,71

13,90
13, 40
13,94
13,90
13,54

13, 83

13, 96

13,81
{3, B1

14,53
13, 90

16,18
16, j6

15,82
16,16
16,3i

16,20
16, 1B

16,22
t6,20
76,77

16,28

t6,20
16,18
16,22

16, L2

16,20

16,02
76,37
t6,17
'16,22

t6,26

15, 30

15, L0

1.4,31

14,96

14,58
1.4,39

14,54
,i.4,47

14,92

15, 18

0,4t
0,76
0,76
0,68
0,38
0,67
0, B0

0,66
0,73
0,66
0,75
0,74
0,77
0,78
0,77

0,68
0,72
0 ,71
0,65
0,60
0,77
0,55
0,53
0,78
0,75
0,75
0,77
0, 75

l, Aql
( Aql
0 Aql
v Cep

a CrB
yrAri
ct, Cyg
6 Cyg
o Her
c Lyr
a Peq
b UMa

13 Vul

t7 ,7
16,6
17,7
20,6
17,5
'Ll 

' I
t9,7
18,1
t7,4
lB,2
78,2
74,6
77,7

trr,le

74,35
15,1.4

rs, oo

t'4,92

Ilepefigeru re[epb H cpaB,e,r4ro no]rrypoB BoAopoArrbrx nw.,trfr B crre*rpax
uenyJrflpHbrx u craHAaprrrbrx 3Be3A. 3ro cpanneH4e Aar{o ua {rr. 6_ll .

lg n, (H-r)

Ta6.-rlrqx 11

84

3tseBAa Rc

rs ne (Hy) 
|
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ne

0r

6 B /0 lZ l4n

Lg n,
/6,01

Orr. 5. Xo4 Ig n, (IJT) c roMcIot\( 6anr,uoponcnoll rltrtltl't.

,v48Bl0lZ

(Irr,rr. 6. Cipanrreuue rorrrylloB nogopoAur,rx nurruft o2 C\rn (cu.nonrrar nr.rnrar) u 0 AqI
(urrpuxonar).



H"

<Dur. ?. Cpanneulle RoIIrypoB IroAopoAHbIx.nuunE p CrB (curorunaR .nntrltx) u 1 Boo
(mrpnxonar).

Osr, 8, Cpaauertae (oIITypOD BgAopoAIIbIx flIrstrt O Her (cunomltag JIIIIIIIS)
c 13 Vul (mtpnxoraa).



Onr, 9. Cpannerrue KorlrypoD Bo;IopoArrr,rx nr.turrii 1r5 Her (crromran nuiurr) rl o Ly1 (trtplt-
xoraa). 

-y

Onr. 10,'Cpanrretr're RourypoB BoAopoArrr,rx Jrrrrrfii{ e UMa (cnron:nar,rrtnlu) tl o Lyr
(mrpuxolan).



Han6oree o6ocrloBarrnr,rM cpaBrreur{e Ho}rrypon nunuii 6arr,lreponeHoli ceprn
B CrIeHTpaX neHyJlrrprrbrx 1{ oTaH[apTrrr,rx 3Be3A rIBJLgeTc.tr B Tolvr oJlyqae, ecJrtrf

cpaBHuBaelrrrre 3Be3Ar,r o6na4aror B ToErocTI,r oAtrHaKoBbItr clleltTpaJrbrrbrM rtJrac-

oor{ u oAx}ranonoir cBerr4r{oct,rc. O4uarto rra [paxTrrne aro ycJroBr{e ocyrqecr-

BtrTb OrreHb rpyArro, Tan ltar( cflel{rpaJrr;rrr,rrlt n.nacc neHyJr.Eprrbrx A-aneaA on-
peAeJrHe rcrr (ue-aa llaBJrlrrrrrr,rx anorra,ruli) o aalreruolt HeroarHocrE,Io. Eqe
xyrxe o6crolrr AcJro co oncrrlr\rocrbro, olpeAeJreHlre xoropori He roJrr,Ho AJra

(Drar. 11. Cpaauerue (oHTypoB BoAopo4ur,rx lrarraft yzAri (cn,rorrnax ,nuutlx)
lt 13 Vul (mrpuxorax).

treRyJlflplrblx, IIO lI I-{JIfl OTa}IAapT}Il,IX SBeBA CllflSaIIO OaIeHL tIaCTO C 3al\IeT-

Hrilr\,rrr rpyl(r.Iocrrrllr{. Lloarouy, r{an y}fie yltaBr,rBaJrocr, B HaqaJIe crarbrl, cJre-

AyeT cpaBHI{BaTb Tanrre BBeSAbr (nolIe.rno, rro BoSr\.rox}Iocrrr oAHoro I{ Toro E{e

rtJracca), B crrertrllax rtorollbrx DriBrrBa.rrer{rr{afl rrr{pEHa Sanr,lteponcnux

.nuurtt rlpr4Nrel)rro (lr;nlr e T'ounocrlr) o4rruarioBa. 3'r'o, n alacrHocrtrr, rIoBBoJr.rIer

B Her(oTopbrx cJryqaflx orlerrr4Rarb,r ctreHrpocnoflIlqecHyro a6colrorHyro ne.nl.r-

rIUHy 3Be3ALI.

trllr,renuo ral{olo po1a opaBHeIrI4e u l]brrloJI}IeHo ua {ur. 6-ll . Ono.ss,u.fler-
crr Ao[oJrrreEr{eM It roilIy cpaBHeHulo Hollrypots, KoTopoe yffie npoBeAeHo IrarIrI

B trpeAhrAyrrlefi pa6ote t1]. B cBrBr{ c r[rr.6-11 c4etraeM Hefioropbre 3aue-

uaHlrr{ IIO OTAeJIbITbINI 3IleSAai\,1.

tL p CrB. Cpannerrlre c T Roo ({lrr. 7) lrona3brBaer, qro ItoHrypbl [fu

u Hq y o6erx airea4 xoporuo corJracvrcrcfl, rlo ur{elorcrr BaMerHbIe pacxo}r(Ae-

rrufi AJr-fi ;rr,rsnii ITp, ltl.,, 1{u. 3tr ,rII{HEtr R crler(rpe p CrR rroalrtrr Jrrrmellrt

I{pbrJlben.

88



2. r,t Her. Itax u B IIepBorI crlyqae (p CrlS), coorBeTcrBllc) eo crauAapruoii

BBeBAor:it (13 Vul) ({ur. B) AJrrr Jrrrrrur'i f[., H( BHarII4rerbHo JIytIu]e, rlerl A.Ilr1'

Fll3, rlr.
g. e [JMa. Cor.rraclle c o Lyr (Snr. 10) xoporree, Ba I{cl(JttoqeHllcil o&}IIJX

Itpar:iIrux HorrrloB r(pr,rJrbeB, r'Ae, Bnpoqer\I, BrIo.rrIIe Bo31\IoffIrLI {otolrerpLr-
arecRrle otur,r6rur.

4. d,2 Psc. ,Il,.rrx aroii lenyJrflpr{oit B]leBAr,r rlarr IIe yAa"lloob uo/{o6parb uu

oAloir 3BeBAbI cpaBIIeHLIfl. JII,rnuu B ec Cneltrpc I\IeJILqC' .Ier\I Il cuel{Tpax

(Dr'rr'. 12. Coortrorltenr're lrtcrr{,lly Ig ri,, (rr-) rr lu tr,, (II',')'

ilBeBII cpaBIIeIII{.fl cxoAIIoIto cneItTpailLIIol'o I1JIacCa. IJoa,uoixrro' 3To npol{0-

xoA[T I{B-Ba rIaJlo?fieHl{fl rra cllertTp caNtofi nelty.rnpnoir SBeBArn IrBJIyrIerII4rI cc

crryrHtrHa.
flpoclrotlr $llr. 6-11 rracroflrr{eri cral'r,}r, ralt i+re nan tr t}itrr. 7-10 uarilci,r

npeAr;Ayr{eii crarrr,r [1], nonaar,rBaer, tlro (ourypailr 6alr,rrePoncHoii cepur'i

B crrexTpe rrorrrr,r narx;1oii rer{yJlrrpHo}i 3BeBAr,I nJracca A rto}nrto lrprrBocr}l

l coorBercrBr4e norrrypr,r .rrrdrrur:i Toit H{e cepr{r,I B crreltrpe o4rroii crallAaprrroil

BBeBAbI (a uacro u llccltoJlr,Itllx) 6.uuanoro c[eI{TpaJIbIIoro ItJlacca' flpu alorr

oalelrb rlacTo Taxoe coorBercrtsI4e f BJl-flercrr AoCTaToqHo xopoul4ll. IJCc ll1'o

nan 6y4to roBoplrr o roilr' lrro crpoelll{e arlltoc6ep neltyJlEpHblx A-3Ile3l\

He t,Ioll{er llarlcrHo orJll{qaTlcfl oT crpoelrl4n atuoctfep cl6trqlrttx 3Be3A 1'ol'o

}I{e crrer{TpaJrbr{oro nJracca,
prCr.r nr,rno4 rrollrBeplr{Aaercg I,1 alla.rtl{i}otl Aa11lIbIx Ta6JL 3 Y 4. Taroj'i

arra.rrl.{ir rrpe/{oraBJrer.r rpa$r,r.recntr IIa d)trr. 12 u 13. Ha $rar. 12 to ocn a6cqucc

or,r1oxieHLl BeJITTqI4IILI lg nr(I1r) , rro oclr opAI'IIIar 1g n"(nr,,). Tenrrlrr'tr'r l{py'li-
I{artr4 orrIeqeIILI reI{yJrtrpIIbIC BBe:lAbI, oBorJlIiI\{I4 - craIIAaprrILIe. flocrpoetll'te'

Tarrot o rpar[uxa ,rMeer cJreAyroqyrc rleJrb. ttan iraneoruo, BeJII4rItr'IlIbI /1,e,

HaxoAtII{bIe IIo IooJIeAIIelIy IIoMepy oeptrIl, T. e. BeJIuqulTbI lLe (lzrr), o'ntoCallcn

It 6oIee BHSIIHI4N{ cJIoflt\{ arl{oc([epbl sBeBAL]; BIIecTe C rert Bo,nl4qnIlr,l n" (H^.)

oIIpeACJI-EIoTcfl ts ooIroBIIoM ItpLIJIrrrI\{I,r JrI,IIItru H;, T. e' oTrlocItTeJIb llo

t.Jry6oriuur4 cJrorl\,IrI BtseaAlror".I arr\{ocd)epbr. Cne4ouatelbllo, BBarrlloorltouleIIl'lrl'

MeE{Ay tserrqtrHail{r.r n"(n,rn) u ne(H\) xapaltrep!{aylor B riaKoi'I-ro 1\{cpo BiitlI4r

t flctto, ETO chaB&rlrroo Bepfio AJIII Jlro6ol,i JIITIITIu ceprll{ Eallrtepa

89
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:1\{OOTHOrtreHr[e Me]fi,qy 6onee r.rry6or(trMu u 6onee rIoBepxHocrIrErME CJIo.ff.trE
,atirtoc{eprr BBeBAbr' T. e. TeM c&Mbrr\{ xapaxTeptrByror a crpoeuue arMoc*ephr
.3Be3Ar,r.

tr4a {zr. t2 sw.gno, rrro or,ocureJrbHoe paclpeAeJreHtre cBeTJrr,rx E TeMHbrx
.fipyx(noB Ha eroM prlcylrxe (uo otrromeHurc H oc.flM KoopAuuar) ne xapaxre-
puByercfi, IIo-BtrAuMolry, nanorl_.nu6o Banorro[,repHocrbro,

tq,fl $,00 in
'1,9 noi1yl

(Dnr. {3. Cooruomenlre r{e?fiAy lgNg2H u lgnr(Hy).

flo4o6nrr,n xte o6paaou o6cronr AeJro Ha Sur. lB. Ha arou ptrcy,Ir{e ro ocr
.a6cqucc orJroxrerrbr lg z, (Hr), ro ocu opAtrHar lgNorH. Mrr nrguu, uro,
llo-uepBbrx' Rce rlaligeul'Ible HaMLr 3uarreHtrtr ly'orll npanrtrqec11tr oAtrrra1oBbl u
a{To cBerJrlre tr TeMIrEre Hpyx(Ittr, Bo-BTopbIx, uMercT coBepmerrHo oAtrHaKoBoe
pac[pe,qeJreu[e BAoJrb ocw. a6u1wcc.

Cle4yet orMerI'ITr,, rITo allaJrofI,IqHoe IIoJloxteHlle r,IMeercfl u B orl{oIlIerrIuII4
-((MeraJrJrtrqecHrrx)) BBe3A. Anropaur uacroarqeft pa6orrr 6rrno uoxaaauo [g, gJ,
tlro BoAopoAlrbre RoHryprr cleHTpoB (lreraJrJruqecHux)) sBeBA raH]ne Moryr

'6rrr:r, npraneAenbr B coorBercrBr{e BoAopoArrbrM norrrypaM crrexTpoB crauAapr-
Hr,rx 3Be3A. TaHpru o6paaotr, ecJrtr noHrypbr BoAopoAnrrx lzrzft B crreKTpax
A-anea4 4eficrwrrerr[ro fian-To xapar(Tepugyror crpoentre coorBercrByrotr{trx
SBesArrblx aruoc{ep, To oTcroAa Mo}nHo cAeJrarb BbIBoA, qro orpoeEtre arMo-

"c$ep 6olrmlrlrcrBa aHoMaJlblrr,rx BBeBA HJracca A iuano oTJruqaercfl or raxoBo-
fo ?r(e arnroc{ep EopMaJrbr{brx BBeSA TorO }I(e cfieKTpaJrbrrofo KJracca.

B saHnroqeHtre aBropbr Bbrpax(aror 6naro4apuocrr r. H. Illapauosoli ea
. troMorrlb a o6pa6orxe uarepr4aJroB.
,(era6pr, 1959 r.

Jlnreparyp.a
{. B. P' Mycterlb r{ JI. c. rarrnrrs. LIan. Itprrrrrcnort acrpo{na. o6c.,22,22s,

r 959.
2. \1. M. H o n n u o n. I4an. I{puucnofi acrpo([u3. e6c., ll, 44, lgEB.

-3. L. J e n k i , s. General catalogue of trigonometric stellar parailaxes, 1g52.
4. A. A. Eorpuyr t 14.M. I{onrrros. Acrp. xypn., g5, g04, 1g5g.
5. O. A. MerrErrr(oB. Acrp. xypu.,3l,24g. lg14.
6. A. y E B o rr b A. Or.rsrxa BBeBAEhrx arruoc(pep. VIJI, ig4g,
7. A. U n s 6l d. Zs. L Ap., 21, 4L, 1.941.
"8. 3.P. ll{ y c r e rr L r4 JLC. l a rr r( rru. ?Ias. ttpuncxofi acrpo(fna. o6c.,l2,t4g,lg14.
9, B. P. Mycrerr6 r,r JI. C. f aJrnrrr, I{aa,ttprrrrrcrofiu.rpo6na.o6c.,18,g, lgEE.
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AIiAArlr,rrrfr ITAYI{ CCCP

M B B E.C T III fI I( P I,I M C I{ O f{ A C T P O O III B I4 II E C I{ O f{ O B O E P B A T O P II II
ToMXXIV, 1960 r.

Cil }i IT TPO (D O TO },IIT TPI,I TIB CTTO }I }I 3}'IIE H I4E
of-3rlE3II

l', IL E11,,tt.tr,'iito1to\r:t;r,r tt,

I)a6ora IIo0nflrr(cIra cncItT'pot[orolrcrpl!rroc]iorry Irsyrrcllrrlo )]rrrccrrorrnLr\ rr a6cop6-
tqlroirrrux "rrr'rrrrrii B crrcr{rpax 8 OI.auoa4 (.ra6.rr. 1).

B teqcnttc 1958 tr 1959 r:r. 6r,uro rrotry.reto o(o,rro 15() cneHrporpaNrlr c lucnepcireii
23 Al,rt.n y II,la 1220-.n.n pe{rcxropc Iipr,rrvicrtorYr actpor}irerr.rccHor:i o6cepratopurr. I,icc"ue-

"tlyOrrsIrl IlIIrepLlaJI I{,rIIIII Do,rIrI or ?" 4922 1o llr-Hlu.
Brr.rru onpeAcJIelr6r SItBlrDa.IICrrfirr,ic rurlI)rrrrlr1 I',|17. llcex trl)1IroArrbrx I(JrrI ]r:lrrepeHItE

;rrrirfii.t. /{l.rr olrpegereuttn w1, rr lrcc.rrcAoBaurrfi IiorrTypoB e}rlrcclrorritlx nlrrtrrii I cnexr-
pax BBeBA 2u (lop lr 9 Sge npuuerrerr rreroi(, uo;1o6rrr,rii [pirilrerrcrrrro]ry I [18]

.I(era.ul,l o r'IByrlerr BI I/\ r{orrryll or} Brrlrccr{orrrr,rx nrtlrii }" /r68G Il c I I 1 X,t 4641- 34 N I I I
B crreRrpax orlrx suc3A. lIoTlrnepirTlaercfl croclar,irroi.i xapartcp arrrx fiorrrypou,'orora-
orctttti,rii pauec P. Bu,.rcorrolt [7] rr,l. ArrTqopxrr"u.,r [5]. Illnprrnr,r arrr'rccrrorrrrbrx floJroc crrrx
..rtnirlrii Aocrrrr'aror 60 A 1-z1p61l r.,ufct:x), alrrrrl)urlLr aMr.lccrrorlrr,rx,Aep B 5--7 paa lre1r,-
rttc. Boalloxtrro rraJll{qr'rc aMr'rcorrr,r n .rrlrrrrrJx }"'t 4651.-50-4.7 C, Ifi, pacflo.rloir{errlror"r il
.l(JiItIIEoIroJIrrotloDI r{pbrJle Br{ilcouorrlrr,1x ,rrurruii ?,2, 464'l-34, o6rrapyxrcrrnoii no actr,uuer-
pfilr liollTypol outx,rrlutltii, R cucnrpc 2"Oep rra )rrrrccrrorrrrolrr(orrrype 1,21686 Ile II rra-
'6rrcgactctt cla6r,rii a6cop6rluorrrmrii nortrorrcur, clrcrlernrr,rii ilo orrrourerrrrro x qerrrp), onrrc-
cfiofirroro ,r4pa rrpr{Nreplro na 150 t;nf cct; R croporry rioporlurx t}oJ]rr.

Vxa:lbrnaercfi IIa l]oBrroffirrocrL rraJrrrurrfl norurroii glrr.rccr{Ir n a6cop6rirrouubrx ,rrlirrrrflx
IIp, Ir rl ucrtr,lncii crcrIeIrI{ II^, tr rra !o3rroir{rryro cugr}r, eroi:r Blfl,TCCllrI c orrltrcctreir B Jrlrrlrrflx
N III.

llavqalcg Bolrpoc o ilepcrlorrrrocr]I o]ucolrorirlr,IX Ir a6cop6qr,rourrlrx Jrlrrrrrii c rerro-
llllerr Bpeluelril. IIcrocpeAcrllolllloc paccr'IoTpeilr'Ie norlcAerrlffl cflcnrpaJlLrrblx .ruurrtit c tc-
rIcIItlerr Dper\rcrlrl, a raI{il{e nprlrrcrrcrrr.Ic rcoprrrr ourlr6ori nprrBoAr.rr rt 3ar{Jrroarorrr'rro o lIa-
.-rltqlrlr trepeMelrlocrll nrtnrrii tr rorreur{o }rccr{oJrr,r(Irx }rccflr(eB ].r rr3 ro1a I ro,t1. To.rrroctr
rroJryqefiEoro I\{aTopiraJla rre AaeT lrarr Bo3}toil{rrocTrl pemr.rTr, Bolrpoc o lrepeMeHrlocrn 14/7,

tt TeqeERe IIoTIII, Tar{ Har{ roi}Nlo7r{rrr,re fione6arutri lraxo[rrrcrr rra [pcAeJIe rorrrrocru rrarrrllx
xrSMepeirur'r.

A sPECTRoIrIforotrlDTllICl srLlDY oIi of srARS, by ,ri. 1/. KunnigoroctskaSya,-
Aspectrophotorncttic study \yas ruadc of the cmission and absolption llnes in thespecl,ra
of 8 Oi st,ars ([able 1). Dut'ing 1958 and 1959 about 150 spect,roglarls with a dispersiorr
of 23 AlnLnL a[ II, l,cre obtaincd rviLL t]re 7220 mnL rcllcctor of tlre Crirnean Astlophy-
sical Obscrvatory. Thc invesbigated iltcn,al of rvavelengLhs is l, 4922 Lo Ha-Hro.

The equivalent, rvidlhs I'I/i oI all []re ]incs suitablc for r.neasurcnren[ rvcre detelmi-
ned. A rnethod, similar to l,hat applied in [18], rvas nsccl lol thc dcl,erminatiori of l,l/i
ald the study o[ crtrission line plofiles irr thc spectra of ], Cep and g Sge.

A detailed sl,tl(l), was made of thc form of the emissiorr linc profilcs )" 4686 lle II and
h?\ 4641-3/L N III in [he speobra of Lhese sLars. The composiLc character of these profi-
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les, noted previously by R. \Yilson [7] and A. Undcrhill [5], is confirrned. The emtssion
band rvidths of these lines reach 60 A 1 - aOOO knr.fsec), the ernission
core widlh being smallerby a factor of 5--7. It is possihlethat emission is present, in the
lines 1,1,4651-50-47 C III, being located in the lougwave wing of the enrission lines,
)tlt 4641-34 and detected frc m the asymrnetry of ttre profiles of these lines. A u,eal< ab-
sorption component, is obsetsed or the ernission protile of 1,4686 Hc II of ?" Cep. This
componen[ is shifted re]ative to the center of the emission core by aboul, L50 kmlsec t.o-

rvards shorter wavelengbhs.
The possibility of the presence of indiscernible emission in Lhe absorpfion lines

I:lg, and in a lesser degree II.1, is pointed out as rvell as the possible cortrtection of this
ernission n,ith emission in the N III ]ines.

The variability of the emission and absorption lines rvith time was studied. A direct.
consideration of the behaviour oI the spectral lines with time, and also the applicabion
of the theory o1 errors, Ieads to the conclusion thal, there is line variability during several
rlonths and fronr year to year. The prccision of the derived data does noL give a possi-
brlity of coming to conchrsions on thevariabilil,y of tr;I/1 during nighf time, as the pos-

sible variations alc s,ithin the limits ol accttracy of nreasureuent,s.

tr4ayuenue arNroc{ep ropflrlflx BBeBA rlr[a O, xapaxrepl4aylor{I4xcfl cBoeli

rrecTaqlror{apHocTt,ro,- oA}ra w3 }IarI6oJree r{IrTepecHblx [po6reM $raaunu
3BeBA. B cuenrpax err{x BBeBA JrI4HtrI,I I4686 He II, X}" 4640,4634 N III"
l" 5696 C III u JrtrHr{rr Bo/{opoAa oareHrr rracro Ha6ilroAarorcfl B eNrnccr{n. Izlnor-

4a na6uro4alorcfl B eMmccaw Tan)fie rI HeKoTopLIe Apyllze JIIIHTII,I' TaHlIC' KaIt
tu 5678 He I, l, 4089 u ?'" 4416 Si IV, 1'" 4057 N IV u 1.4603 u l, 46{9 N V"
Han r,rasecrrlo, BBeaAr,r O c aulrccuefi r cuexrpax o6oaHarralorcfl cl IIBoJroM Of ,

Buayanruoe lrayrreur{e Y. Moprauorr r4r Apyrrrrrru [1] crer(rpoB BBeBA palr-
IItrX TIITIOB, IOJIYIIEHIIbIX C III,IsITOII AIICIIEPCI4EII IIOPflARA 120 AINN,, IIOKAB},I_

Baer, rrro rrpr{NrepHo t3% ssezl, rr4[a o I{Meror f-xapaxrepucrl4Hy. o4nano
noJlrruecTBeHHoe r4Syqerrlre cuer(TpoB 3Be3I{ Trrna o c yMeperlHotlt lr slrconoli

Atrcrrepctreii, [poBeAeHrloe A. C;rerre6altolr u ,[. Oxou, yltaS],rBaer' trro aMlrc-

cr,rfl B TIIIHI{rx N III, alacro AoBoJrsno cna6ag, tr{r{eercfl B crleltrpax flpaHTI{-
rrecl{r{ BCex O-auea4.

Orcroga NroE(I{o cAeJIarL BLIBol(, rITo Of-BBeBALI He o6paayror orAerbHoll d)il-
BI4rIecHoI:i rpyltlrbl, a cJrI{Balorcfl c o6LIqHLIiun O-anea4alur. .[,pyrr,rt\IpI cJIoBaI\IIr7

trrreercfl HerrpepbrBHblfi uepexo4 oT a6cop6qLIoHHLIx 3Be3A O (OA) x sBeBAaNl

O c cunr,noir oruaccr,reit B cfiel{rpax - Of . Boo6rqe roBop-s, Of-aneagrr u[{ero?

rrecr(oJrrrr{o 6onruyrc cBeTtrrlocrb, rlerl rpocro a6cop6qnol{Hble O-anea4r,l, r.e-
ilBeaArJ O, y noropr,rx Her.flBlro Bblpaffielruoi'r auraccrau [2]. 3ro BI'IAHo, B alacr-

pocTtrr, r,r3 Ar{arpauubr clleltrp - a6corroTlrafl BeJrllqrlHa AJIfl snea4 o - B1'
rrocrpoeHr.rofi uo 4auur,rr'I pa6orbr I3l (Slm' t). I3n4uo,'Iro Of-3Be3AbI B cpeA-

r{er{ pacnoJro}r{eHr,r Bbrtue, qerr qEcTo a6cop6quouHble SBe3AbI rl4rla o. ftpolre
TOro, A. C.rerre6aX O6uapyrxun .f,BHyIO saBI{oI{I!IOCTb MeHAy I{rIreHclIB}IOCTbI0

elrtrccr4r{ B Jrr4Hr{flx N III lr a6conrorunrr{n BeJIIaruIHaruu Of-aseaA. H. Polrau [41

TaHlr{e [peArroJlaraer, rrro BBeBAbr Of uory:r ]rrrerb 6onrmyro cBerrltvlocrb, qetvt

rrucro a6cop6quonHr,re O-3BeBAL{. 3. AuAepxlrln [5] cqtrraeT, oAHaI(o, qro'

IIer eule AocraroqHbrx oclroBarrrrfi yrneprxgarr,, trro Of-aneegrr flBJr-trrorcfl BBeS-

Aar{u O Hau6oilr,meft cBer}I}Iocrm.

OI-sneagtr, [o-BI{Atri\[OMy, tIoIyT o6ragarl [poTg]fieHHLIlt{I{ aTMoCSepailIl{?

B noropbrx o6paayerca anuccrafl, npuqell Of-anea4r,r c ctrJILHbrI\II{ et{Idcctrorr-

HbII\{Ir JIqHI,IflMtr, BepOflTrIO, AOJI}I{HLI Ul\IeTL 6Onee npOtfl}I(eHIIbIe aTMOC{epbI.

Salrerr,rlr B cBflBr4 c arrrNr, rrro r'IaJrlrqr4e rlpoTfl)r(eunofr atnrocftepbr eu{e He
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oB!{AcreJlbcrrJyer o Br{conoiir cB0Tr,rrrocr[r 3r]c3Abr. 'l'ar{, 3ae34r,r Be o6ra4aor
rrpoTfl)fierrrrr,rulr arrroc(tepail{rl, Ho .flBJrrrroTc.fl o6r,enTarrr{ cpaBHr{TeJrbHo rrr{3-

noii (4"rin cBoero c[enrparrbuoro r(rracca) cnetulrocru.
13 cttonrpax O-anes4 BMtrcctrrc B Jrr{Hr,rr{x He II r,rN III uoxruo rpocJreAr4l,r,

t; cBepxrrrarrrax Ia Ao rr.rla 09 ra O9,5 BnJrroyr..{reJrrno (o Cam), a Drrrrcclrrr

u l, 569ti C III rra6nrcAaercrr B cBepxruranrax Ia Brrrorrr Ao rr,rna I]0 (e gr'1;

(i). Au4epxur.u [6], P. Btrrcott t7, Bl) 
Sp
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tllur. i . flr.rarpanlra crettrp-a6corrorllafi I]eJrLrqrIrIa AJIfi 3BeBA

crer{TpaJrr,}rbr.x r(Jraccor O.- Il1.
I IepHLIMI{ rrpv}I{H aMrI 

"',"il3;;:?",?l;',o;'f "li. 
u t 

"n""r - aocop ouIouIILIo

I'I;ry.1srr,r. cnenrpoR BBeBII rr,rra O c uucoxoii lr yuepennoii 4ncnepcueir
rrortagblBaer, rITo ItoHTypbr DMr{ccI,IorIrIbIx JIl{rlutt ulreror c.rtotxrtrtli, cocraullori
xalraFirep. Orrlr coctosr rra AByx.racrefi: 6onee yaHoro al{rrccr{oHHoro rrApa r,r

rur,rponoii, orrrocr'{TeJrbilo cna6oii DN{rrccllonrrofi nonocrr. flo.rur,re rutrptr]rbr arrlx
ernrccr{orrrrrnx rroJroc C III, N III u He II uoryr AoxoAtrrb no 60 A. Irlntes-
,ctr{uuocTrr rtpr,IJrb0rl runponotll 3ilrr,Icctro}rHorli lonocr,r cocTaBJrfleT Bcero HecItoJIr,-

no [poqerrroB orlrrrrerrcrrBrrocrrr rrerrpepLrDrroro crrertrpa (go 5%).
Crrorxnr,rir xapaxTep Drrr4ccuorrrrbrx nl.rnr4rYr xopotrro npo.EBJrEercfI B Iiorrrype

JrrdrMr{ I5696 C III n crler{rpe a Cam, a rartffie s i\renbrfleii crerrerltr B norr-
'r'ypax "rrrrrnrrr ?'")',4634-40 N III n crer(rpax anea4l, Cep, 68 Cyg rr €Per' [Z].
[{errrpa"rrau6rc flApa r,r rllr.rporure rtpbrJl;fl Br{r..rcclloHr{L,rx rlrnrnfi BoBrrtr{naIor,

uo-r]rrquuoNIy, B pa3rrr,rx cJror{x auroct[eprr BBcBAl,r. Artaxua clrcrtrpor]
O[-auee4 rroltaBbrBaer, rrro, rro-BI,IAtr[Io['Iy, .fl/{ptr DI\'Ir{ccr.IoIrHLIx .nunuI,i w a6-
cop6qnornrr,Te Jrr4rrr,{r,{ B cnel{Tpax arux BBeBA o6paayrorcrr uprrlrepHo B oArrr,rx

r{ rex }He oJroflx aruoc([epr,r aseeabr [9].
If . Cnlrurc u O. Crpyne [10,1.1 ]ranme [plrrxirr,r H BaKlroqerrrrro, qro cJrorr,

lrpor{BBoAflr(rr0 fll{p& axrllccr,roHHL,rx Jrr,rru,rii, oTrrocureJrbr.ro 6nueru.r rt BBeBAe.

8,BO0908070605
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Surccuoruue HpbrJlb.fi o6paayrorcr, orreBrrAHo, B cJroflx, r{axoAflIq}rxcfl rra
6onrmerr paccro.srrtrlt or BBeBAbr.

Srrucclronur,re fifrIrufi Of-aneag, BeporrHo, r{r{elor ry }r{e np[poAy, rrro E
ilupontre arruccr4olrubre rroJrocbr anea4 Borr,{-Pafie, Ho oHr{ eauerno ixe-
Of-aneagr,I rroerorry ilIo]KHo paccrrarprrBarr, I{aH IrpoMe)r{yrorrHr,re [re)r(Ay arr,rcro

a6cop6quouurrur O-areagarur rr rr{rrrrarrrr,rilur BBeaAalru Bort{-Pafie.
Jlunefi.rarrrtt cnenrp BBeBA Trrla O lrayuatca truorul\,rtr aBropatrr{. Ha oc-

HoBaHITEI ony6;runoraHllbrx R HacTorrrI{efiry Bpe]vreupr pa6or l,rorr(Ho BaRJrroqr{Tb"
qTo IIIlTeHCrIBHocrr, 6orr,rulilrcrBa orlprccr,roHllllx JIIrlIIlii u uenoropr,tx ruuul:r
rlorJrou{enrrx H, He rr Apyrr{x aJrerrerrroB, no-BtrAtrruorlry, He ocraercfl rrocroflH-.
nofi u r\Iellfercfl r4B roAa B roA. 3ro cne4yer, B aracrHocrr{, rrrB 4nyx pa6or
I- Mauunno n )It. 3rr6ne B 1955 u t95B n. 172,13J. Hporrte roro, On o6napy-
)r{r,rJr, aITo r.rHTeHclrBHocTr, 3}rrl0cuorrrrbrx Jrr,r}rpri.r n 4nyx of-area4ax (HD 19042$
u HD 34656) Barlerrlo il,IeHflercfl rrenpaBr{JrLr.rr,ru o6paaorr B rerreH[re HosE.-
fI. Cnunrc rr O. Crpyre l14l rar{ifle npurrrJrr4 n BbrBoAy, arro rrrrreHcuBrrocrr,
EIII,ICCUOHHrIX TTTATTTIft T{EH'IETC,rI C TEIIEHI,IEM BPEI'EHI{ IIENPABI4JIII.IT,IM O6PASOM

rr r{HorAa rra tfzonetoBonr I{l]r,IJre Srruccr{orrrrbrx .nur.rprti rra6nro4arorcrr JrlrHrrul

rrorJrorqerrr.rr (nouryp rr{rra P Cyg).
O4uano o6quii xapanrep 0rrrx rr3r{eueuuft (upe4eJrbr r4BrreHeuuir nnrerrclrn*

ttoctetlt rnnr,Iii, rlepltoAr,IquocTl, cllIIXpor.I]Iocrr, none6anr,rr:r 71ra llaSJll{arrrblx-
;ruunill u r. q.) AeraJrE,rro e[Ie rre fiByqeu. tr4ues s BrzAy Ba]r(HocrE, r{ByqeHtrrr

-xapal{Tepl{ctun armOc{ep xraccrrBHbrx Iop.Earr4x BBe3A Tr{[a O c nplrenarta,rIIr.
Ilecraql,IoHaprrocrr[, rreo6xoArrno 4arruefiuree 6otee crcretrarr4qecHoe cren-
rporforoerexrp[qecxoe r.rayrreHlre arrrx BBeBA. Hara6oree l4rrrepecrrbuvrrr BaAa-.
ararllr BAecb rrolJrl{ 6st gsutt crt ycTarloBrrerrtre ocIIoBrIbIx Baltor.rolrepuocreri
u rlpl4qrlir I{BlIeHeHr4.a rlrrreHcr4BHocrer,i lurrnr,l (nan alrnccraor.IHr,rx, raH m a6-
cop6qirounrrx) c re.ieuraer\,r BpeMer{r.r, rrByarerrr4e Suar,r.recnlrx yctogl,rir B &Ti\ro-

c$epax Of-erea4 ra o6cyrn4enme nau6oree Bepo.rlrnbrx rrexaHr4tsr\,roB BoBrItrI(Ho*
Berlr,rfl aullcctroHHbrx rrauuft B crrenTpax errrx BBeBA.

$ 1. ilI*\TEPt{Air HAEJTIOAEHI{}I

I4a Hara.{ola [15] 6sIlo oro6parlo Bocer'rb O-a-uea4 crexrparrrrrr,rx nJraccor

rle rroalr(e O9 c nr.rayaJrbr-rbrNrr,r ueJrr{qrrr{a[,rr{ /7io ue cra6ee 6-,2 (yuurrroaa
rrucrpyr\,IenraJrbubre BoBr\{offirrccrn). B ra6,n. I [plrBeAe]rbr r{orrepa rro naraJror]r
HD n uaasaHrr.E arllx BBeaA, Beflr,rqunLl tna tr1. cret\TpaJrr,lrble I{Jlaccbr Il ct4crelre.
NII( r.r ro ltoJrrtqecrneurroftnnaccr,rrfznaqlru [3J (Sp II). Cornacno A. Cnerre-
6alry [21, Bce Drr4 BBeBAr,r, npor\re HD 193322? flBJrrrrorcrr Of-aneagauu.

i[erou t95B r. 6ulu rta.tarbr peryJr.rrprr],re crexrpocxoruqecnue rra6ilroAe-
III,rfl artrx BBeBA Ha 1220-atn pecp.nenrope Hprrucnoft acrpo{uauuecrrofi o6ccp-
Ilaroprlll c gucuepcneft 23 Alatat, y Hy rra rrJracrtrrrnax trl[cruarr ]to4art
103-aO. B 1959 r. au,r rra6nroAeHi,rfl 6nnu upo4oJrx(errbr. Illnpnna rqeln
IrpIrBMeHHoro clexrporpa$a 6paracE,, fiaH rrpaBnJro, paBuor"r 0,06 .un,'rro6rr
ItoIITypbI [I3]r{&er\[bIX grrr4CcIrOHHLIX rlrnrart IIe trCr{a}I{aJILlCL Sa CaIeT uHCTI)y*
r,IeIrraJIbllblx aS$exron. ,{,ra uonyueHrr.fl }He Dr(BuBaJrer{Trlr,rx tuuptrH rulr-
ppluy rqeJlr,r AJrfl Bcex rrayrraerrbrx rnrrraft r{o}flr.ro yABorrrr}. C uerrrc 0,12 ttrc
6uru no",ryareHr{ crexrllorparm{rrr 71.nn l, Cep 15.IX (6 cnenrpolpauu), 19.I)(
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(13 cnenrporpauu) u 28.X 1959 r. (10 cirentporpauu) /.(Jr.rr lrayrrerru.s trBrre*
IIelrtrf L{I{TeIrctrBHocreii euuccr.rolrHbrx r,r rrer(oTopbrx a6cop6qlroHrrbrx nuuui.i
B TeqeHrre uo.rr,,{nx BBeBA, BorrreArrrlrx n ra6r. 1, r re.renue AByx ua6rrcga-
reJrr,Hbrx ceedHos (u ocnonnoM urcHb - uon6pl 1958 r. r{ trrcr{b - oltrx6pu
1959 r.) fioflyrleHo n o6rqeit cJroxtrrocrtr onoJ]o 150 cneurporpa]rar, oxBarr,rlaro-
qux crenrparrr,Hyro o6racrr,, or )u 4922 A 4o H, (l,3BBg), a B rrcnoropr,rx.
cryqaflx Ao Hro (?,"3704).Il ra6.n. I ynaaanr,r;1arr,r ila6lrc4culrii c rrtrcJror\{ flo.-
JlyrlelrHbrr crrcnrporparrrvr n 1958 u 1959 rr.

,{na neaanr,rcl,ruoii trpouepHI{ BoBr,Iox{rroii [epe]reur{ocrtr rrrrrcuc[Brroc'r,er1
Stulrccriol{Ilhlx ;rnrluir l,t .r]6l.flBJIeIIIrfl Boarroinubrx uBMeIreHlIfi nu4ulloii fpltocrlt
sBeBAbI l" Cep n rcrIeIIIrIe uo.ttt 6uru [po]rel\eFrrJ rrapaJrJrcJlbrrrre dtoroaletrrpu-
tlecl{no rta6.nro4erilrs 6lecxa }I rlBera aroii anea4r,r rr creHrporparftnuecHue na-
6rrc4ertlx arori xc BBeBArI R Tcqellrrc qryx rro.rer,l, (DoroerenrlilarecHuo Ha-.

6tro4eltlrx I Cep [poBoAtrJII{cb B Tpex qtscrax rra ]vrerrr,rcltoBonl TeJrecltore

[. ,(. MaHcyror]a MTM-200 fI. rlyrafruonurr t5.IX - 16.IX (7 ua6nrc4euur:i) rr

t9.IX - 20,IX (15 na6rro4eni,rii). Horlr.{ecrBo cnenrpolpanrr\r, rroJryrre}urrirx
Ir reqeHlre sTr.rx [o.reii, ooorr]ercrBer{Ho raltoro }Ire flopflIqira (ra6l. 1). O,rou-
Hocrtr Soroa.rrenrptr.reclttrrx ua6;trogerrrrii r,r o cpaBrre}rrrrr DTlrx rra6nro4crririi
c HarxrrMir crrer{Tporpar[r,r.recrinlru /(arrrr];r1\rr.r 6yiler.cnaaarro ]rr,rH{e,

Ta6rlrqa 1

HD
1I HASBAIII,IE

3ne3A

I

IniD lSp(MK)
I
I

188001 I Sge

36861 l,t Ori
203064 68 Cyg

n1
6,2 OBI o7,2 13.VIr(1), 15.Vrr(1),

21,.ylr(Z), 23. VII(3),
16.vrrr(1), 26.vIII(2),

3.X(2)
3.X(3), 9.X(5)

8.Vrrr(2), 10. vrrr(4),
12.yrrt(4), 22.1x(3)

L4.Vr1r(2)
22.rx(3), 3. x(3), I.x(3),

12.Xr(3), 30.xr(3)
2e.x(4), 30.xr(3)

rB.vIIr(3), (0. rx(4),
L2.Xr(z)

26.Vr(1), t5.VII(1),
21,.Vil(t), 28.Vrr(3),
6.VIIr(3), 5. rx(5),
9.X(3),30.Xr(7)

24.V11(r), 13.VrIr(2)

24.X(2), 28.X(4)
16.Vrrr(3), 17.rx(1).

18.Vrir(2)
21.IX(5), 19.X(4)

Le.t(2)
30.vrIr(1), 21..1x(2),

re. rx(3)
t9.r(1), 22.r(2),

30.vr(2), 20.vrt(z),
13.Vrrr(3), L7.Vilr(2),
t3.rx(5), 15.rx(6),
19. rx(13),28.X(r0)

t93322
24512

47839
206267

210839

E Perl.l
S Monl

^ ".rl
I

I

J,4
5,7

5,8
4,0

4,6
5,6

5,0

o8f
o8f

OB

o7I

o7f
o6f

o61

07,7
07,5

09, t
06, g

07,5
06,6

06,3

Cpe4z uayqeHgbrx r.raMr{ BBeBA AoBoJrbr.ro ctrjrr,Ea.fl DMfrccafl B Jr.trHr,rflx
r 4686 He II u ?")," 4641-34 N III oSuapymznacr s 1g58-1g5g rr. roJrbno
B creHrpax AByx sBeBA l, cep z g Sge. B cuexrpe g Sge ua6rrcAaroro.E etrIe ABe.
AotsoJlblro zIrreHcIrBHbIe aMtrccr(oHrrbre JrzHrru 1"?," 4504,34 + 0,09 (cpe4Har
HBaAparurrHaa ouu6xa) uh 4486,24 +0,20 (cpeAnax HBaAparuqHax orur6xa) ..

(.(nuurr BoJrH orrrx trutruft o[pe4eJrtrJrr4cb rro HecnoJrr,Hrr{ perucrporpanruau.}
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13cuelitpe E Per raHxe ua6nrc4arorc.E ori.r Atsc aNrlrccrloHHr'Ie.rrlIIIuu, Ho orIeHL

cra6ne. f{. Mauunno ra }It. Dn6ne rartxte lra6rrc4a;u.r ertr rIuHr{I( u g Sge [121.
Ororn4ecrntrrl rrx Ao crlx rlop He yAaJrocl. 3rn lnsru ]Io]I{Ho 6u.uo 6tr rrpurrrI-
oarb no ra6nuqau [6] areMesrar'r Cl II u S II coorsercrtseHHo. HaasauHlre
a.[eMeHTr,r n arofi BtseBAe, oAHaHo, ue 6rtru I{aI:IAeIInI [17.1. Cna6afl sMtrccIrrl B

rrtrrrtrflx N III l,l, 464t-34 ua6nrcgaerc.rl ranlr(e B 3BeBAax E Per, 68 Cyg u
,HD 206267. B ocra.nr,rrbrx uayqeHrrbrx rrarrrrr O-aneagax aMwccwtr tlo Halrer\Iy

lrare J)lra,rr v BapertrcrprrpoBaEa ne 6urla.

$ 2. OI;I'AUOTI(A IIATBIII,IA.IIA HAEJTIOAEHITII

Crrcrirltorpo'ronrerprrqecr(aa o6pa6otlia uoJlyqeHrroro rra6lmAareJrblloro rrla-

replraJra 6rrna upoueAer{a c rroxrorrlbro carloperrlcrpupymqe ro,rrunpor]ororrer-
pa rnrra Mo.n.r.t. Perractporpail{rll{ [oJIyrlaJrtr{cb c yBeJlrrqeIIr{eM s 25 paB'

[1pr oro;rt7-qecrr]Jrolrr{!I "uurtnli 6rr,ua ucuonLBoltarla pa6ota t9 ].

ilpouegeuue HolpepbrBHor'o clenrpa lra perrlcrporparlua\ orr0t{rl]oB 3BeBA

l)tlIIIII{x [t,'taCCOB OCyqeCTlrnHeTCfI AOBOJIL}IO yBepeHnO, TaK ItaIi l] 3T!IX CfIer{T-

,pax l{rloroTcrr AOcTaTorrHo rrrrlporilre r{rrTepr]aJlH, [paKTuqecxll cno6oAIlLIC oT

rrpr.rcyr'crn[n rrnnlrii flolJ]ouerrr{a. O,quano rleflpepbll}Ilblli cncx'rp e o6racrla
rrurportrx.?MLICc],IoIIr{Lrx rrnrr.rfi t 4686 }Ie II tl }'"?'" 4641-34 N III uponoA4'tcfl

ntouec ynepeIIIIO l,I3-Ba CaMOt'o xapat(Tepa ItolITypOB stAX ;Ir,rlrltii. Br,tme yXte

ynoMltrraJroob, tITo D[Mccr{oTIIIEIC JIuITI{}I rlilelor Iutrponl{e (71r,, rrecrto.rrr,I{ux Ae-
,crrrHon alrrctpelt) fipr,IJrr,fl c r.{HTe}IctruHocrLro B IIecI(oJrLHo rIpoqeIITorJ or
r.rlrroucrrBi{oclr{ rlertpepr,Inlroro cflel(rp,a' I{polte rol'o, R crleltrpax }, Cep,

9 Sge itpunbrr aMtrccl4ollllbtx JItrIIrri 1,4686 He II n ?"X 464,1-34 N III uepe-

r(I)r,IBarorcfl. Ognano c AJMrIiIoBo"nnonr:lii croporIIJ or Dr\lIICCr,IortrtoilI trltnur
fu 4686 He I I lr c KopornoBonrroBofi croporrbr or aMuccrlortllblx JIuIII{ri

)J" 4641-34 N III r{Nrerorcrr /IouoJrr,rro xrr4porttre ytlacrltl{ }IcrrpepLIBIIot'o

ctre6rpa, csoiioAnrre or crrirr,Hbrx cilcr(TpaJlbFlntx ;rrasnri. Iloarolty llpo]teAelltrt)

r.reupepr,iBHor.o cfleKTpa r o6lacru orllx DfiIltccploHur'Ix tmttvtit ocyqecrBJlrr-

,IIOCL IIIITEP[OJII4POBAIIIIENI TIEIIPEPIJI.}IIOTO CUEITTPA B YIIOMflTIY'IIiX /IBYX CO'

coAlrr{x yrracrnax. Llro6lr B rrpoqecce raxoro r,rHrepItoJII,IpoBaHoE I{crI{HHoe

lloJlorfielrr{e ilclpepr,IBrroro orrerirpa n o6.rractu ail'Ir4ccl4o}Il{tlx .ntluufi ne 6r,uo

r{cfia}r(erlo rfitrpoKr,(l.II{ fipbIJIEflNII4 BruX lrtIItt{ii, yqacrolt petI4CrpoIpaMMbr

c aMtrccr{orrrrblr{t{ JlErrlrfiMtr BanpbrtsaJlcfl JII,IcrItolr 6yuarlr, Ha ltoTopolr rIHTep-

IIOJIItpORaIIlIeM c OoCeAHIIX yqaOTItOB CIIeKTpa ]IpORoAIIJICtT Heupepr,rUnr,rfi

cnertrp, ileporrocrrllrrrnficg ,larelr rra per14crporll&r{r\,1\r 11y19,11 lrpoIt&.rIIiI}3uI,IfI

lrr.roi,i.
Mttot o.ruc;terlul{Mtr rloBToperllr.sltu 6u.uo .ycraHoBneHo, qro tleupepr,tntrr,tii

crenrp B o6racrlI Di\Iyrcc1IoIIHLIx tptuuti 1,4686 He II u 1,1,4641 --34 N lll
rIpoBoitl{rcfl ttaN{ll L1 rotIrIoCrlto 0,2 0,3 nn (upn paannqe 1'el''IHoTa r'll{rlyc

$orr o6uuuo or1orlo 100 ruu, )--.t.wu). Ha r[ur.2 nonaeaunt perllcrpolpaNlNlbl

C IIpOBeAeHHbTM HeupepblBrlbrlr CleI{Tpo[I n o6ractlr ar{trcCUoHH],Ix ltruni:l [uf
l.Cep r 9Sgo.

Llro6rr y6e4nrrcn, .rro raHoir ilreroA npoReAelltrfl HerrpephlBlloro ctreHrpa

n o6.iractu aNrtrccuogl1r,rx JrtrHrr!"r Aocraroquo IraAell{eH, 6rua rpogeJlalla cJre-

jlyx)rqafl pa6ora. Perlrc po palrN{6r (u noueptreuurx) ronrypon .uRrrrli fu 4686

96



COq
FI

0)
tr
r)

f.

tr
!q

Ro
a
H

X

do

o
H

a;
eoa

a
U

q

\,
I/)\,

I
a1

i<
c)
d

rc)

|!

Fr

E

6q
ho
H

koa

^i

e,

o

s
s
.a

.$
N
:l
N

r6
dt
tr

H-
$
I

+
s

EI
o-
!6
rd$

EI
o

+
!*

.d
5
E
E
N

r
t-)

Ez
$
s
+!a

7 tlss. Hpi,rMcHoit ofcepBaroptrtr, 
". 

XxIV

ET

E
!Q€



He II u )'"1\ 4641-34 N III AJrfl ceMrr ctrenrpoB l, cep aa 30.xI lg58 r. BMecre
c l(oBonbrro 60nrurraur yqacrHaMa HenpepbrBHoro cneHTpa c o6eux cropoH
or gTrrx truttufi 6rr.nu 6ea [peABapr4TeJr[,Horo crJrax(rrnaHzx (r. e. c yrreroM AaE(e
no.ne6auufi rIJIorHocru EB-Ba Beplrucrocru unacranort) nepeBeAeHrJ c trollorqblt)
xapafireprcrr4qecHtrx npuB[rx n lg.L f[ne ua rar{ux aanl]ceft ilprrBeAeHbr B
uepxueit qacrrr {l,rr. 3. Sareu arrr Balrrcr., (),nrc n lg 1) 6r,rrr,r nprneler{6r

),t/688 Hel ).Ary6t/t-J+ NnLg/

(Dsr. 3. Sanucu r lg .I

o, 6 - orAelrnrre (eqe Ee j

BarInceIt

yrracrfi oB perucrporpaivrlr c'DMuccuosrrrMrr Jrrrfir,rxMrr gnr ], Cep
EopMrrpoBaEEhre) gaflflctr yqacrlloB perrrcrporpalrMh]; 6 _ cpeArree r{B ceMr.t
Tfirra a) 6 c flpoBeleHHllM^,Helpepr,rBHbn[ crreHTpoM.

rt oguofi trB rrEx (uopruuponanr,r) uyrerr crvrelqeHr4rr, yrrtrTbrBarotr{ero lla;rrryro
IrJroTrrocrr, rreupepbrBHoro cnenrpa naxgofi u3 crreHrporpa.il{rr. flocne eroro
rpuBel{eHrrr're 3atrucu a lg ,I 6r,l.rru apu$lucrusecnu ycpeAr{eFrbr rro roirnailr,
BBrrIrLrM vepes 2 --5 u.ttt, (uepea 3 A) r,r llofly.JeHa cpeAHFIn aarrr.rcb n Ig.Iouo
ceMrt pell{crporpalIMaM, IIa noropofi y}I{e BaTeM upoBoArrJrcfl neupeltrrrlrrr,ri.i
orer{rp. trlla agaraaa rar{ofi ononsarenbnoir aauncn, npnBeAerrnofi ua $rlr. 3,
IluAIro, trro OMtrcctrolIHbIe JItrHLlI,I ,7qeficrnure.rrr,uo o6:ra4aror rnupoHtrMfi KprnJrr,rr-
Mtr tr rITo rpaHtrr{br KpLIJIbeB 14 carlr xoA rrelpepr,rBr{oro crre1Tpa, oco6eurro
n o6racru, rAe ripriJrbfl arrucctronrrr,rx nunnfi r 4GBG He II u x?," 4641 -
34 N III [epenpbrBarorcil, coBrraAaror c xoAoM rrelpepb.rBHolo cner(rpa. rrpo-
BeAerIHbIl\I uartltl o6u.rublrr rrlrrcpnoJrnpoBalrrrelr. O lpalrnqax r{pr,rJlbeB nr\rr{c-
cuonrrbrx .nnnufi 6y4er cxaaano rrrrxre.

IIocne oro)r{AecTBrlenus ,lrlrnuii rr nponeAeHu.rr Hcrrpep]rBrroro cnerrpa 6rr;rrr
otrpeAeneHI;I aHBIIBaJIeHTHbIe InIIptrHLI (n anrctpeuax) Bcex et{nccr{oHrrhrx
(npzlo4unrx tro czire aJ\'lEcctrLr AJrrr uBMeperrun) lr a6cop6qaoulurx .rlrnpii, na-
6lro4aerr'tr,rx B clrel{Tpax artrx BBeBA. Snsusailer.rrHbre rntrpu}rr,r a6cop6r-qraorrgr,r,\
nmnmfr oIIpe/leJrfiJrucb o6HqHrilM rryreM, T. e. [o crJraE{eHHbrrlr fiorrrypar.r (u no-
ueprrenuax).

flpu uayueEutr ltolrrypoB tr o[peAeJrerrtrrr or(Btrr]aJrerrrHbrx muptr]I 3Mtro-
cEorrrrErx tru.nnii B crreHrpax l, cep u g Sge 6rrn npnneneu cnoco6, 6,irrnnnii
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r{ ouoco6y, ylroTlle6JrHervrorly IIpl4 ctrenTpod]oTol\,Ie?pr4qecKlIx tIccJIeAoBa]IEf{.\

paHrIr4x BBeBA rra S4nu6yprcxoii o6cepnaroplru tlBl.
,ldeirc,rnure;rbrro, cJICIIyeT l,rr{0rr, B lruAv? lrTO IrlyrJaeN{hre il}rrrccr,ro}llbie r1o-

JIOCLI TfiIIyTCfi Ha IIeCITOJILKO AeCTITI{Ots aIIICTpenI' a 14IITCIJCI4BHOCTb l'IX ItpbtJ]beB

CoCTaBJITIeT BCel'O IICCT{OJIL,ItO ilpOqCIITOB (rT trllIT0ucl'TIIIIoCTII IIenllOpHIlIloI[)

cue1Tpa. ftpOue ToIo) I{a caNtIIx HoIIrypax ,ItrIee1'C-fl 1\,tHor.o rf.uyrtryaUuft.

o6ycroueuHrJX lre roJrTrlio Beprlrrcrocrr,Io tfororrracrr4lron, Ho u llarnquelt
,cJra6rrx JruHr{ii norJrorqer.rtra. floaromy pellrcrpot'p&r\II\{bI clremrpoR yltaBaIrIIr,Ir

3Be3A C nor{Typatrtr 3rr{uo0trOrrrrbrx Jrtrrrpr}:i Hc II u N III u c yalaoTlta.Nlrl rlt}-

lpepbrrJnoro crcnrpa c o6e[x cropoH or r{r4x (o6quii r]IrcpBarr l(JIn}I Ro.TI}I olio-

.no 120 A) 6uru lepeBel{eHr,r c rror\{o[,bro xapar{repltcrrralecl{ux IipLIBbIx B rtll-
rerrctrBrrocrfi 6eB cifla?r(rrBaHnr S,rynryaqnii unotHocrl{ IIJ]acrI{Hon I{ orrle-

cerrbr K eAarrr[qe rrerrpepr{Brrolo cfier(rpa. np, o6pa6o'rxe aNItrccl4o]Iltblx .uuurtii

lra BCex perzcrpolpaMMax 6r,tn rtr,r6patr (lo nlrrlrtR,tr IoIJIotr(CHua) oIIIH u 1'01'

)r{c rryJrb-nyrrr(T.
flpe4sapureJrblran o6pa6otxa ror{aaaJra, uro caNI B}rl{ Ho}ITypoB Dt\{uccr{o}I-

unrx Jrzunir Ba BecD ueyuerururl treptroA ecJrrr. v. rreIIflcrctr, ro rlaJIo. Buocneg-

cTlllllr. uprl opaBHerlull clrHTeTnrlecItI4x Ito]rTypoB p&ccr,I&TprlREI0iIbtX JII{II,Ifi

l, Cep u 9 Sqe aa 1958 lr 1959 rr. ero IroArllepAr4Jrocl. floaro,uy perrrcrporpar{-
x{rrr B trrHTeHcr{rJuocrflx 6rrnu ycpegnerrr,r aplrrfMeruqccltrl (ro.rrur 6panucr, 'rtt-
pe,] f. il,"11, ura 1,2 A) *, r.e. TeM caMbrl\{ 6r,rlu uo;ry.relrrJ ulllroTr{qecnlre Ito}Ir)-
pt;I or[rcctro]rrrbrx JIurrEfi. Tanne cr{r:rrerzrrecHlrc Konrypr,r 6rr.lru uocrpoollhr

/trrrrr oMrcczorrur,rx ;rurruft l, 46BG He II m ?'"?'"4641-34 N Ill l. Ccp rr I Sgo

orAeJrbHo grx 1958 lr 1959 rr. ro I{oBoJr},Ho 6o.nsuro-ruy ar;Crry crenrporparlrl
4rrn l, Cep aa 1958 n 1959 rr. u 9 Sge ca 1958 r. (u 1959 r'. AJIrr 9 Sge no;ry-
qeHo Bcero rprr cner(rpa). Satelr Ha r{r{x 6r,urn oupeTleJreubr l'paHlrqbl l{pbrrlbe}t

Dr\n4ccr.rollul,rx uunnir. 3tu rparrraqlr AJrtr l, Cep n 4;t,rr 9 Sge ;1.nN o6ot'rx rreplro-

AOB rrparirr{qecHrr coBrlaAaroT.

IzIues n BtrAy B gansneiirueM cparHelrrre eIiBr,IuaJIer{TIIbrx lulrptrII gtvltr('-

cr,iorrr{Lrx alttwfi Ba o6a ro4a r,r i4ccJreAoBarrrre aMrrccnoltrlblx JIuHlIrf lra uepe-

Merlrlocrt trx rllrrerrcflIrlrocre.i{ c rerleHr4elr tsperrellrl, 6r,mo perrelro BBflT}, oi\-

rrrriltlr u rervru rrte lpar.rtrUnr,lrrarrltii 71na 1958 u 1959 r'r. Srot 4o l{efioTopol"l

crerrerrlt ycJroBrrbr]i xapanTep lpaulrrl lro AoJr]r{crr noRJIrIrITl rI& Hflxo,(trtvllile

,r3fileHegag trrlTelrcuBllocrefi DMtrcclrourrrrrx ,rr,ruur:i, TrlI( ltalt ]'paIJI{qr;I Itpo\o-
4n'L'n o6.lacrflx, r4e rtp$rJthl y)r(c cuurJrrr ril rolr IrJlr.r ?l(('I'Ao lIllTellcllBItocrh
l(pLrJIrren Ei\{r{cctJorrrrblx ,llurrnir HacroJIr,no [raJIa, rITo ec 1,I8tr{elleIII4e He rl0}Iter

cyq,ecTBelIIIDrM o6pa.eorw floBJrl,r]rrb r:ra ]lar,rerlel{ng. Vtt orluccr{ollrlr,Ix nI,IHrrI:i

(ecnr raxonbre rrporrcxo4nr).
13u6pannr,re rantrN{ crroco6olr lpaHzqbr 6ulr,r rtepelrcc0IlLr tra Ii a}HA)/Ii)

Banzcb noHrypoB B rrr{TeHcr,rBrrooTrrx [r noCJIe ST0IO 6LUItr OUpelleJICrII;I l]Itllu-
ralrerrrrrrre [ruprrHri rpuutli (u a'rnx rpaHuqax). 3aucrlrrr, uro Itpr,rJlrrr o]trlo-

cuour{Lrx nururii }, 4686 IIc II n }'"}'" 46ttl-31r N III r} creltrpax l, Cep n,
Beporrrlro, I Sge neper(pErBarorcfl. lloatony ]'paurrtra r\rc)I{Ay }II{r\rrI IIoctrT }Ie-

cltoJr['Ho ycroonr,ri'i xapaxrep ($nr. 4).

* T. e. 6rrr upzrrreueu rrplr ycpeAHeEI{rI Tor fite Metoq, rrro fi rpfl rrocrpoeurilr ftilr. .1.
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fry @l W1 @)

4922 lLe I
4861 Hu, IIe II
tt713 He I
4686 He II
z+641-31r N III
1t541 He lI
21514 N III
4510 N rr
1+504

t+4BB

4482 NIg II
/t471. tle I
4387 IIc I
4379 N III
4340 IJ", He lI
4200 lle II, N III
4IB7 C, III
4143 He I
t*120 tle I
21116 Si IV
4101 IIu, I'Ic II
4097 N III
:4oBB si Iv
4072 O, II
4057 N IV
4026 He I, Ile II
4009 He I
3970 i-Ie,If eII,lI Ca I
3964 I{c I
3961 0 rrl
3933 K Ca II
3923 He II
3BB9 116, I{e II
3867 Hc I
3858 He II
3835 He, lJe II
3819 Ile I
3813 IIcII
3797 I'I1o

3791 O ril
3770 FIll
3.757 0 III
3750 It1'2

3734 H13

3721 rl:,i-
;i711 Il15
3704 1116, FIeI

1,48 (19)

-2,3e (20)

-3,83 (20)

0,68 (26)

0,56 (26)

0,10 (2)

0,0e (2)

1,73 (26)
0,00 (26)

1,67 (tB)
0,12r (18)
0,10 (15)

0,15 (13)

0,54 (te)

1,52 (17)

0,42 (16)

0,38 (15)
,t,27 (13)
0,15 (2)
0,2e (8)

1,20 (3)

t,77 (40)

-2,86 (37)

-4,57 (36)
0,75 (40)
0,13 (20)
0,13 (15)

0,11 (5)
0,66 (38)
0,20 (2r)
0,18 (14)

1,97 1491
0,73 (39)

0,12 (8)

0,12 (7)

0,08 (1i)

2,07 (39)

0,27 (28)
0,13 (16)

0,29 (3)

0,7tt (37)

{,83 (31)

0,32 (10)
0,70 (8)

1,4,0 (r1

0,40 (3)

1,23 (r)

0,20 (4)

2,78 (9)

0,15 (7)

0,67 (9)

D
0,55 (9)

0,47 (1)

2,72 (6)

0,50 (7)

E
0,79 (8)

0,24 (e)

1,84 (13)

0,25 (rr)
0,46 (t2)

E
0,64 (12)
0,14 (e)

0,13 (r1)
E
E

0,80 (11)

0,22 (10)

0,21 (10)

2,02 (r2)
0,61 (11)

0,1,r (7)

0,13 (6)

0,11 (8)

1,89 (11)

0,23 (rt)
0,25 (B)

0,17 (5)

0,63 (6)

1,65 (9)

0,r0 (e)

0,27 (7)

1,3e (B)

0,13 (2)

0,17 (6)

1,18 (7)

0,35 (6)

0,14 (6)

t,18 (4)
0,16 (6)

0,75 (7\
0,56 (2)

0,64 (2)

0,41(3)
0.23 (3)

c,33 (3)

0,43 (3)

0,32 (5)

2,18 (8)

0,16 (5)

0,2e (e)

E
0,70 (9)

0,13 (7)

0,r1(7)
E
E

0,72 (B)

0,27 (S)

0,18 (7)

2,03 (9)

0,60 (9)

0,28 ({)
0,16 (3)

0,08 (2)

0,15 (5)

z,os (7)

0,34 (7)

0,22 (7)

0,14 (t)

0,Br (7)

1,75 (6)

0,16 (2)
0,5() (3)

2,01 (3)

0,13 ({)
1,08 (1)

o,4t (t)

1,16 (1)
0,30 (1)

0,25 (1)

0,63 (9)

0,19 (e)

0,0e (6)

2,s4 (e)

0,56 (e)

0,13 (4)

0,18 (5)

0,12 (5)

0,07 (5)

2,21(8)
0,18 (8)

0,20 (7)

0,51 (7)

0,12 (3)

2,03 (4)

0,36 (3)
0,36 (1)

1,86 ({)

0,5e (5)

0,18 (3)

0,08 (2)

2,68 (7)
0,78(7)

0,38 (1)

0,10 (1)

0,13 (2)

2,32 (6)

0,38 (3)

0,36 (3)

0,70 (1)

2,26 (1)

1.00

). cep

1958 r.



Ta6rEqa 2

68 Ctg N Ori

1958 r. 1958 r. 1959 r.

fr1 @) Wyln) fr1 @) fr1 @) F1 {n1 fr1. @) frt @) E7, (rr)fr1 @)

0,30 (5)

0,85 (10)

0,30 (7)

-1,05 (12)

-2,83 (11)

0,58 (12)

0,26 (tt)
0,22 (ll)

-0,32 (9)

-0,16 
(e)

0,11 (B)

0,8e (12)

0,25 (10)

0,19 (10)

1,54 (t1)
0,45 (B)

0,17 (4)

0,14 (5)

0,10 (5)

0,12 (5)

1,43 (5)

0,51 (5)

0,42 (5)

0,t4 (5)

0,85 (5)

1,44(4)
0,20 (4)

0,25 (3)

0,24 (3)

1,0e (4)

0,2e (1)

7,57

0,18

-1,85 (3

-3,66 (3)

0,69 (3)

0,26 (3)

0,29 (3)

-0,2s (3)

-0,17 (3)

1,05
0,27
0,26
1,85
0,60

0,34
0,04 (1
0,20 (r
1,49 (.',

0,39 (8)

2,55 (e)

0,19 /8)

0,79 (8)

0,54 (7)

0,09 (4)

0,10 (2)

0,32 (

t,67 (14

0,20 (11

0,41 (13

E
0,54 (

0,28 (3)

t,97 (4)

0,28 (2)

0,38 (4)

D
0,57 (4)

0,76 (1)

0,76 (1)

0,s7 (4)

0,2s (2)

2,Le (4)

0,65 (3)

0,17 (3)

o,r7 {2)
0,13 (3)

2,24(3)
0,21 (3)

0,19 (3)

0,13 (2)

0,72 (3)

o,r3 (2)

2,oB (3)

0,le (3)

0,18 (2)

0,32 (3)

0,46 (3)

1,83 (3)

0,25 (t)
L,4e (1)

0,29 (7)

2.14 (B)

0,2r (B)

0,60 (B)

0,46 (8)

0,09 (7)

0,08 (3)

0,13 (7)

o,6il (B)

0,{e (8)

0,13 (8)

1,91 (B)

0,32r (B)

0,12 (6)

0,11 (7)

0,18 (7)

0,16 (6)

1,77 (7)

0,22 (7)

0,30 (7)

0,24 (7)

0,62 (7)

0,14 (5)

1,70 (6)

0,11 (6)

0,16 (6)

0,10 (6)

0,31 (6)

1,3915)

0,09 (1)

0,e2 (1)

l,o2 (1)

0,33 (5)

2,44 (6)

0,20 (5)

0,64 (6)

0,41 (5)

0,10 (3)

0,19 (3)

1,70 (3)

0,3ti (2)

0.{1(1)
t,41(2)

0,76 (1)

0,36 (1)

0,36 (1)
0,ur5 (1)

0,26 (1)

0,80 (2)

3,10 (2)

0,22 (2)

0,42 (2)

0,26 (2)

0,30 (1)

3,36 (2)

0,27 (2)

0,83 (2)

0,44 (2)

0,15 (3)

0,16 (5)

0,67 (5)

0,25 (5)

0,13 (5)

2,55 (8)

0,44 (9)

0,12 (5)

0,r1 (6)

0,17 (4)

0,0e (4)

2,08 (p)

0,1sr (9)

0,19 (9)

0,22 (2)

0,59 (9)

2,06 (9)

0,12 (9)

0,16 (9)

0,21 (8)

0,22 (6)

t,e7 (7)

2,38 (3)

0,57 (3)

0,4e (1)

1,,s4 (2)

t,3t (1)

0,73 (i I
0,30 (

0,20 (8)

2,00 (11

0,z16 (1

0,15 (B)

0,18 (B)

0,15 (6)

0,12 (5)

2,17 (

0,11 (9)

0,24 (r0)
0,20 (e)

0,72 (10)

0,20 (5)

1,97 (9)

0,11 1tt1

0,16 (e )

0,25 ({
0.33 (e)

1,61 (9)

0.33 (5)

0,28 (3)

1,32 (B)

0,35 (5)

0,16 (1)

1,53 (4)

0,87 (4)

0,53 (3)

0,62 (3)

0,46 (2)

0,81 (5)

0,18 (5)

0,13 (5)

2,00 (6)

0,37 (5)

o,t2 (4)

0,lzr (6)

0,{4 (6)

0,13 (11)

2,0e (6)

0,30 (6)

0,31 (6)

0,28 (6)

o,6e (6)

0,11 (1)

1,89 (6)

0,17 (5)

0,15 (5)

0,27 (6)

0,40 (5)

1,84 (3)

0,92 (2)

0,1t5 (2)

0,11 (1)

3,33 (2)

0,37 (2)

0,r0 (2)

0,27 (2)

0,35 (2)

3,02 (2)

0,18 (2)

0,36 (2)

0,26 (2)

0,78 (2)

0,28 (t)
2,87 (2)

0,33 (2)

0,1r0 (2)

0,4t (2)

2,00(2)

1,24 (2)

0,56 (1)

0,21 \t)
3,78 (2)

0,53 (2)

0,21(2)
0,30 (2)

0,31 (2)

0,10 (1)
3,31 (2)

o,2r (2)
0,46 (2)
0,45 (2')

0,58 (2)

2,56 (1)

0,30 (2)
0,32 (2)
0,35 (2)
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'9nnusafleuTnrJo rtrlrptrHbr atrmcctroHubrx JrtrHtrfi. 6rr.lr[ OfipeAeJieiibl TaHlr{e

o5rr.rnuM rlyreM, T; o; ro npeABaptrTeJlr,Ho crJlamerrul,rM noHTypaM (r uo.rep-

irennnx) Ira HecxoJrrrr(trx perucrporpaMMax l, Cep aa 1958 r. Cpanueuze arrx
SKBtrBaJIeLITHbIX mI4ptrII C A(BmBaJIeHTHbIMU IIItrpZHaMtr, OlpeAeJIeHHrrnaZ 6eA

CrJIaffiIIBaHtrfl llepHar trOI(aBLIBaeT, IITO gItBAtsaJIeIITHbIe IntrpZIIhI' Otrpeqenell-

Hbto .uobrrIHr,IM rryrelI, trMeIoT SarIE)fieIIHbre .JrlaqeEtrx (npurvrepno aa 30%,
trarrpr{rilop, npr{ uccJIeAoBaI{r4I[ rlflru cIIeKlporpas(M ognofi fiovu).

).168[ Hc I
^),tlitil-Jt/ 

Nfr

J WII 1959a

Z0 LII fin|e.

90,Wr

rlrnr. 4, Hormypr,r eMrrccroxnLrx nvltrt )u 4G86 I{e II u l,}, /1641-81rN III
B aHTerrcuBrlocrax AJrE I Cep.

IIIrp rtoirr,r rrlr,t Jl I{HrrEM r,r yfi asaur,r rpaHrrllbr HpbrJrr,eB.

JJo uoHnon cJrysae, 6orr,moe AocrozHorBo crroco6a uayqeutrr r(oETypoB
E orrpelteJlellilln aHBEBaJTeIITI{r,rx mtrpun 6ea upe4naptrTeJrbnoro crJra?fiuBagu.E
Seplra Bart.lIloqaerc.E B ToM, trro oH Aaer BogMoxtrrocrb tsr,Ir{tsJr.arb oseub clra6ue
E Ilrupoxtae illrllu [18] r coBepr[eurro o6tenrzseu B AarrHoM cryqae uo cpaB-
IreIrzro c o6bI,rHbIM crroco6oM o6pa6orxz, T. e. rro crJraxtelubrM l(orrrypaM.

Msr uplrueu[rJrrr sror Becr,Ma rpouos4xufi $leroA Anff. trBynentrfl HorrrypoB
u, afiBI{BaJIeHTHLTX rrrtrpmH AS,IECCITOHHLTX il:uluUfr., rrOTOMy qTO HaM 6r,r.nO OCO-

6euno Balr(Ho otrpeAeJllrrb o6rr(rrft Br4A czHrerzrqecftoro (orrrypa paccMarptr^
Bael{BIx 3l\lI{CCmOIIII,Ix lIWHr4ft, qpOTr{x(eHIIOcTb CJra6brx RpbrJrBeB tr yCTarrOBZTh

BoB[,IoE(rIoe ].IBMeHeHIle urlTeucrtBr{ocryt Durv.ccwoHrrtrx ilv.g-U.i4 c retIeHZeM Bpe-

ueun. O c[HTerr4rrecnnx ](oHTypax sM[cctrorrHr{x Jlnutrft n cuexrpax I Cep z
9 Sge aa 7958 v 1959 rr'. 6y4or cr{aaaHo rrr{Ere,

ii
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IJ ra6l. 2 upuneg,enbr cpeAr{r4e Bt{ullBaJrerlTuble rulipLIttbI Bcex er{ucctlorl}tblx

r,r a6cop6qrolrlrblx .nranufi AJrr{ Bcex BB9BA B 1958 u 1959 rI'.,* a rar(E(e

yHaBaHo qr{cJro uauepeltrafi aa ro4. B crrel{Tpax HexoTopblx SBeBA JItrIIIrI

l, Z1686 He II na6.rrloAaercfl rtax a6cop6ql4oHHafl, a a$Itrccufl s nurru.flx N III
cJltrmrtoilr c,na6a AJrtI ylrep€'IrllLlx uat\'lepttttrtft Wr,. lJ raltoru cryrrae s ra6r. 2
HaJrzr{r4e emrccrrr4 B Jrr{flL{frx N III ynaarrBacrcfl 6yxrofi E nuecro rlrtcJlellr{olo

.:ruaqeHtag anBr,l]aJroirrrrofi mlrplrnr,r. Co Brralioi\I .ilrr{Ilyc rpI,rBeACIrbI W7, e*rmc-

(()l IOIIiiIJX "rflflfUti.

s 3. I{OHTyP6I SNII{CCI'IOHITLIX JII{Hl'Ilt

Cnrrrern.recHrdfi I(olrryp aMtrccLIorIIIbIx nuurit l, 1rGB6 He lI u X?'" 4641-
3z+ N III R crer(rpe l, Cep aa 1958 r. rocrpoeH no L7 cnel(rporpauMarl, ro-
,flyqcHHr,I$I28.Vil, 5.IX, 30.XI t95B r. t22.I1959 r' Cunternqecnuir rtouryp
orux lme .u.urrtrir B clleltrpe l, Cep aa 1959 r'. rocrpoell uo t0 cnexrpol'parlllaM,

troilyqcurlbllr 30.VI, 20.VII, 3.VtII, 17.VII1 ra 13.IX. flpn uocrpoeurl{ ctrIl-
Terlrrrecnolo norrrypa L Cep aa 1959 r. cfieltrporpal,IMtI, [oryqelll{rre co qeJlr,ro

0,12, rre LTcTIoJILBoBaJIL{cb.

Cuutetltqecnui,i xoutyp aNIrtccI4oHHL,rx .xprulrfi l, 11686 He lI lr ?"X 4641-
34 N III B creurpe 9 Sge rrocrpoer.r no t1 crenrporpaMuaN{, orrrocflrllaMcfl

n crreAyroqr4r,t Aaras{: {3.VII,g.ViI,23'VII,26'VIII u 3.X, a cuurerrlqe-
cxnr)i nonryp arr,rx xre llrnnfi aa 1959 r. fiocrpoeH Bcel'o flo rpelr cfienrporpaM-
Nrarf, rIoJtyqcIIrILIi\,I 24.yII u l3.VIIl. Honu.Iecrso crreltrporpal'I1\,t, [oJIyaIeH-

rroc B KaifiAyro EB nrl4x Aar, yliaaarlo s ra6Jr' 1.

Cr,rnretnqecltae noilrypbr enl{ccl{oHnr,rx lraultfi gnx o6eax anesg gla 1958

M i 959 rr. nplrBeAerlrr Ha r[r,rr. 5.

Auarra DTux rtorrrypoB rloArlrcpmflaer peayJrbrarr,r, [oJryrleu[ble 9. Auqep-
x14JrJr ,r P. Runcorrom o xapar{repe KoHrypoB aillrrcclroHHr,Ix JIuHI{fi r cuenrpax
'Of-aeea74. Itax nrz4uo ue (irr. 5, norrtypu arltrccrrolrlrtrx uuunfi l, 4686 He II
y tu)u 4(i4l-34 N III 4ericrur,rte,rblro trNlelor cocraBllofi xapaxrep. Onz cocrost
ua 6onee ysrtoit qellrpaJrr,Hofr e*rwccavt, rar( cna3arb ,IApa' tr urzporiofi ar'luc-

cuonsofi rroJrocrrr, mrrp[1na roropor,i Aocrr,lraer 60 A. IIo"rrrlafl InaptrIIa Holrry-
poll eIIflCCtrOHHLIX IIOJIOC, BI;IpalI(eIIIIafl B CItOpOCTTIX' COCTaBJIfleT OHOJIO

4000 n,vtlcen llluprnrrr,r qelrrpaJlblrux DrlrrcclroHulrx tlAep lrptrlvlepllo B tr.flTb

pa3 rrerrbrfle Il[fipr,Ilr 3MIICCuOIIII],IX fIOJTOC g.[A ], cep r B ceMrr pa3 AJIS 9 Sge'

Cpannerrue ourrrerr4arecKr{x (oHrypoR aMuccrrorIIrEIx JrI{Iiufi }, 4686 He II
n )")' 4641-34 glla 1958 n 1959 rr. IUrtr o6erIx Blle3[ rol{aBrrB&er, qto Aeficr-
Br4TeJrr,Ho o6rqrafi BuA ItorrrypoB ynaaarrHlJx er{ucctroHlrblx ttv:umi't IdB ro4a
r] r.oA ocraercrr rToqrtr rroJrFrocrr,ro ro4o6lrr,ru. flooropnrorcfl Aalr(c uexoropbre

r\,rcJrnrre AeraJrrr, noropr,Ie Molxr{o oTo?r{AecrBr2lrs co cra6rrmu JItrIrI{flMIr rrorJro-

rqeHrr-E l, 21683 Si III u l,fu 4690,4696 O II rra our,rccr4orrr{oii il.z-uriru l,46BG HeII
n rrwLtnMu rlorrlotrIeul{s }v}u4647,4650, 4651 C III, I},4638, 4650 O II
n ?" 4631 Si lV ua er\lr4ccrrollHllx Jirrlluflx X?" 4641-34 N III. ,[,.nznr,r nonn
Henoropr,rx uB orrrx ul,rtIuft yKaBaHLt IIa (iirr. 5.

Ha auuccnorrloM agpe l, 46BG He II 1, Cep na6trro4aetc.fl raltxe Jrlz,ilIttt

rrol'Jrorr[eHrrf , IreMrrofo cMerqe]IHatr B cropoIIy ]topoTr(Ex BOJIH tro oTrloureHrllo

'l' CnenrporparuMrrr, troJryqefllbre B caMoM uaqaJre 1959 r,, orrreceur,r r na6:rro4arerrr,-

rroMy ceaorry 1958 r.
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r( qeETpy oMfr,ccfra. B cropocrxx aro crrreuleHr(e B cpeAHeM gnn o6oux ael
IropffAl{a 750 nulcen. Cnopee Bcero ara nr:r:av,fl rrorJrorqeHr{fl trpzHaAJremtrT ca-
MoMy He II.

B npnrr,ax rr .sApax or,rr{ccr{oHr{rJx ;rnnnii },,?" 4641-34 N III lr r nesr,ureii
cretreHl,I B ltpt;IJrEfl\ 1,4686 He II oco6eIII.Io AJI.TI 1, Cep na6.irro4aercfl actrMrlrer-
pur. 3Ta acrluMerpufl peaJlbl{a, TaIt Italt oHa HeaaBr{cnuo ua6nroAaeTcrr rra

L!fitil-t{ Nil

(Dur. 5. cnrrrernqecx,e Korrryphr aMrrcc,olrrrhrx alrnufi 1, 4686 FIe lI n
1\?," 4641-34 N III B r4rrrencrBlocr.Ex.

o, 6 - 
gtrr i, Cep n i9b8 n 1959 rr.: r,a -qnn 

g Sge B tgbg lr i959 r.
('OOTI]sTCTBCI'HO.

currrerr4qecnltx Horrrypax 3lrtrcctroHr.rr,rx .nuuzfi fiar{ Ba 1959, rax z aa 1g5g r.
Orta npoanJrflerctt B ToM, tITo EHTelIctrBHocrE, AJrunrrolonIIoBoro HplrJra JrrI-
unfi Xl, 4641-34 N III cnnruee, \eM rlrlrelrczBHocrb r{oporr{ouoJrroBoro r(prilJrrr
atort lsn-tlz, a ullreHcr{Brlocrr, I{opornoBoJrHoBoro HpbrJra I 4686 He II cu.rrr,-
IIee, qetrl uIITerIcuBltocrb AJIrIHIroBoJIr.IoBoro HpbrJra. 3ra aculrltorp2a r{acrurr-
H0 nlolr{er 6r,lTt, o6r-.gcHerla HaJIUqUerr.r cla60li auacculr B nr4ltuflx ],,?,, 4647,
4650 n 4651 C III, ecnu anrccur B arux Jrrrnu.sx Aeficrnare,.rbrro ,rrreel,cfl.
MaHclll,tyl't DToro aMllcctrouHoro ua6brrna EecH()JILfio c[renlerl ro oTHomegr{ro
I( AJILIIIaTI no.uu nunufi 4650 v 4651 C III o cropoHy AJluHrrblx sorlr. Berr4qulra
eroro crrelrlcrIrIfl, )tLIpa?I{errrrafi R cr(opocr.rrx, ilop[/IHa 200 xnlcen. tr4rrren-
ct4 llIIoc'.'l'J, ])accnlal'pl'lllfle,rtoii l)tlt,tcclur otIpeA(r.[eIIa Bblrll,rT&rrl{erlr trrrrellcrj 311oc1'r.I
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HoporltoBoJlHoBofo ItpbIJIa (nyuxrupuatt JruH:urr ua $ur.5) ua zureHcrrBrrocrtrl
AJrr.rrrHotsoJrr{oBoro Arr.E ),"}," 4641-34 N III l, Cep. Oua panna 0,44 + 0,02 A
u 0,50 l- 0,02 A 4nn tg58 u 1959 rr. coor;ercrBeHHo.

s 4. ITEPEMEITHOCTb JltrH'ult

Mrr yrxe orMeqaJlr{ Bo BBeAeHr{I{, qro, col'Jraclro Hexoropbr\r rrooJreAoBa-
Htr4.flM, UHTSHCABHOCTI, 6Onr,uIr,rI{cTBa gMUccuoHH},IX lantafr. lI qacT[ ;urnuii uo-
rJIolqerltr.fl H, He I,r Apyrux aJIeMeHToB llerr.flercfl c rerreHr,rel{ BpeMerrr{ trB roAa
n ro4 (f. Manuuuo, f{. 3nr6re lr fL Cnnurc, O. Crpyne) r.r Aa}r(e B reqerrue.
uouu (u reqeHr{e HecnoJrbr{trx uacon) (A. Ox) Iryrrr aMrdccuorrHr,rx uurrufi, npa-
qeM xapaHTep I{BMeIIeHtr.fl tr{HTerrcr,lnnocrer,l Er{r4ccr4orrrr}rrx u a6cop6qrlourrbrx
rantnit ol{a8},Illaercfl orrelrb cil o}nHbrlvl I4 HetrpaBI,rJrbHLrM.

Etu peay.irlrarrl cBrlAereJrbcrrJyror o nnuoii rrecrarlr4oHaprrocrrr (rnan.recnux
ycnonuii Bo BHeurHrrx cJroflx Of-eueag. B cu.aeu c arr4l\,r BalKIro yxaaarb, qro
trepellel{IrocTr, 6lecrta I{ clrexTpaJrbHr,rx xapar{Tepr.rcrr,rn par{rrr4x cBepxrr{raH-
ToB - rrecbMa o6br.rrroe .fiBJrerrr4e 119-21 l. Of-auea4rr .EBJr.flrorcfl cuepxrlrraH-
Ta.l\{I{r TaK rlro r,rMelou{r4ecE yltaSalrr4fi I.ra [epeMe[rHocTb cnel{TpaJlbHlrx xa-
paHTeprcrtln arlrx BBeSA CJreAyer olr{r{Aarr, r.{ c oTofi Torrxu 3peHr,lf. B cn.as1t
c STrdM oqeHb BaH{IIo roaluoc ltoJrprqecrBe}ruoc r{llyqelrl4e arlrx ltBMeHenuii. M},1
peur'rJllr upoBepl{Tb Harurlr4e Bogl\roEtrrr,rx llalreuettutt r,lnreHcl4lll{ocreii uar,l60-
JIee cl,IJrLIIbrx 3l\Illccl{oI{}IbIx I{ a6cop6rllrourrrrx nurrtrfi c Teqerrlleu Bpetlellr,r Io
IIa[IeMy l{arepl4aJry. tr44 ncex o6pa6oranublx r{alrtrr a6cop6quourr},rx !r DMr4c-
crrol{Hblx lrratll,rrf nl,r6pano Aetsrr], uall6onee c]rJrbHrJx .nnuui,i 4la 6olee AeraJrb-
Hol'o tIccJIeAotsaIllIfl ux tJlrrelrcr{usocrer,:i Ha repeil,IeIrHocrl o rcrlelrfleM ]lpe-
rlellr4: HB, Hr, H6, l,46B(i He II, ),4541 He II, ?" 4200 He II, N III,
X 4471 He I, ?" 4026 He I, He II, ?,"1,,4641-34 N III. ,I(nr nux ar{Br4Ra-
JTeIITI{bIO urrplr}Ibr onpeAcJrflrorcg 6oree rorrHo. llepeuenrrocrr, arrrx tnnr,ri,i
I4llyqeHa B TeqeHtre na6lrc4arelblroro ceBorra (n rc.rerrrae HecxoJrE,IIEx uecnqeu)
nau6ouee no4po6uo A,rn l, cep aa tg58 u 195g rr'., a rarrrxe Arra BBeBA g Sge,
HD 206267, E Per, 68 Cyg u S Mort aa 1958 r. (gna Err4x BBeBA uorryqerro
MeHblrree rrr4cro cneltrporpauu). ftpolle rolo, artr{ JrtrHr4r{ uByqartrcb r{a re-
peMeHrlocrr' ts TerIeH[e noun (n reqeHlre HecHoJrbI{I{x vacon); lran6otee AcraJrrr-
rro B rerreHr4e HecnoJrr;xr,rx uo-reii tlsyrrarracb l, cep - n 1958 lr n 1959 rr.,
a raHlr{e AJrfl IIecI{oJrt t{ltx rro.reiil c nau6ottuflnr .ltrcilor,t nolyricHrlrrlx 3a oAHy
Hoqr, crer{rporpar{r,r Arrrr BueBA E Per u HD 20G267.

B ra6u. 3 rpuue4curlr cpeAHUe aHBu uaJreHl'Hbre rur,jpI4r,o, u'^ Jrccfl('Aycr\rLrr
rra nepetreHHocrr Aets.frrw r.vuwfr. clerrrpa x, cep l.tJrrr HalriAorl 4arrr rra6llollc-
Irtr{.fl B TeqeHue ccBoIIa 1959 r.; u cno6nax yr{aaauo rrracJro rasuepenr,rfr W^ Aln
xaxqoft lrn]c.nv Ba oAlly no.rb. Ha $lrr. 6 [prrBeAeuhr r.pa{raru uarrerrerrrrl.
w),'Jrrlx ur.runri r] TeqeHr{e ua6.uro4ar.enbHoro ce3oHa 4nn }, cep aa 1g5g u
1959 rr. Il ta6r. 4 tpuoe4errlr BrlarleHtr{rr anBr{BaJre}rrnofi ruupurrr,r I7^ arlrx
AeBflrrd tu,runft B rerreHtre Hoqrl c 2B.IX sa 29.IX 1g5g r.. A.rs rorl ?ile BBCBAI;I ,

S*cuoazqun Hax4oft c[enrporpar\{Mr,r B apeAHeM cocraBJr.fler BS uuu,.
tr{ccleqonaHlle [epeMe]IHocru ar{rrccrr oHHr,rx ra a6co p6quo}rrJr,rx .nu Hni.i c re-

tIeHI4eM Bpe[leHrr ocHoBaHo Ha cpatsrreHr{u BHaqeHr4fi 4racuepcupr BrtBt{r]aJreHT-
HLIx IIII'IpI'tH, ollpe/IoJIeIIHIJx Il TetIoIII4e TIOtItI, C orrru6ttal,ttt o11HOl.o mBMepc-
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'Ia6rr.rqa 3

4861 Hg,He II
4686 I{e II
4641*34 N lrr
4541. He II
4471. He I
4340 Hr,Hc II
4200I{e II,N III
4101, Hu,HeII
4026 He I, FIe II

1r8tji IIU, lle II
4680 [Ie II
4$41 :t4 N Ir i
4541 IIe lI
41*71 I-le T

11340 II", lJe II
42()0 IleII, N lll
4L0l Hu, He II
4026 I{cI,IIeII

3,42 (2)

-2,35 (2)

-3,70 (2)
1,00 (2)

1,00(2)

2,49 (2)
r,08 (2)
2,50 (2)

0,92 (2)

2,00 (2)

-2,3e (2)

3,911(z)

0,88 (2)

0,86 (2)

2,24 (2)

0,84 (2)
2,2e (2)

0,87 (2)

1,53 (2)

-2,85 (2)

-4,33 
(.2)

0,70 (2)

0,33 (2)

1,68 (2)

0,79 (2)
1.,84(2)

0,6.3 (2)

1,45 (4)

-2,76 (3)

-4,7 4 (3)

0,62 (4)

0,53 (4)

1,79 (4)

0,57 (4)
2,r5 (4)

0;75 (a)

i,38 (6)

-2 67 (5)

(5)

0,77 (6)

0,68 (5)

1,74 (6)

0,6e (6)
1,89 (6)

0,70 (6)

I

1,76(13)l 1,86 (10)

-3,1s(12)l-2,84 
(10)

-5,03(11)l-4,35 (10)

o,9o(13)l o,7e (10)

0,65(13)l 0,54 (e)

2,04(B)l 1,98 (10)

0,72(12)1 0,73 (10)
2,04(13)l 2,10 (9)

0,73 (13)i 0,74 (8)

1,761 2,021 1, eel t,s4l r,8ol

-2, s 1l-2, 841-2, aal-z, aal -2, osl

-4, 48-4,651-3, 821-3, 961-3, 941

0,611 0,761 o,7tl 0,781 o,o2l
o,4sl 0,421 o,3el 0,571 0,531

2,221 1,e21 2,081 1,S51 1,681

0,801 0,72]| 0,621 r,041 0,621

2,1.31 2,181 2,141 2,241 1,991

0,671 0,661 0,531 o,7el 0,761

2,1,4

-3,21
-3,86

1,07
0,72
2,1.5
0,69
2,5t
0,90

1.,67

-2,36
-5,43

1,02
0,56
2,03
0,87
1, 89
0,65

1,79

-2,70
-4,3'l

0,93
0,66
2,07
0,64
1, 96

1,81

-3,28
-4,75

0,74

1,.80

0,60

L,67

-D, 
,l ,

-4, 
OL

0,73
0,47
2,03
0,68
1, 89
0,92

HarrW^. floerouy fiepefiAexr fi orrpeAeJrer{uro Br.rarreutrfi 4zctepcuwW^ uerax
oma6ox. 3uaqenue Arrcfiepcztr W^awuwcnflJroco AJr.E Bcex AeB.ETtr uayun"*r*
oMr(cctroEI{hIx u a6cop6quorrrbrx JruHufi AJrfi r(affiAofi Aarbr Ha6JrroAeHZft
rroqrE AJrff Bcex 3Be3A, C[enrpbr noropbrx.[oryqeHr,r B 1958 r., a AJr.fl l,Cep
rar(ffie z aa 1959 r. ,(lr BbrrrtrcreH[fl Aucrrepcuu uctroJrEaoBailacb o6r,rqrafi

$oprvry.na Ar.s cpeAHefi nua4paruqnofi omu6xu cpeArrero

f "",o: tl/ ,"'r,,^- y n_Qt-|) '

a ralt RaH trrltLttrrlt BoSMolr{Ho,'rrepeMeHIIr,I, To aTa o He Mo}r(eT paccMaTptrBaTb-

csr?nan o6r,rqnas cpeArrflff fiBaApartrqnafi ortrtr6xa cpeAlrero BEaseHEfl 4
(omu6na o6pa6ornz), a AoJI?r(Ha rrpeAcraBJrrrrr, co6oft Mepy paa6poca Buarre-

ruwfr W1, noilyrleHnbrx Ba HoqE, oxoJlo W^, gno olpe4eJreHrrn cpe4uefl xnag-
paruqnofi orutr6nll oAuoro trBMepeHtr.r{ W^ - BeilusuHbr p, (Wt) - 6mnr
r4ctroJrr,BoBaHbr qerbrpe ctreKTporpaMMEr TutrtrqHoft BBes[br B rUaSIIofi trocJre-

,qoBareJrbHocru rl UMa (82,5 V), uo,ryueEr{Ere A. A. Boapuyr(oM co rqeJrbro

0,04 c ranofi ?r(e [Ecrrepcueft Ha 7-220-ttu peSrexrope. Ars Rau6onee trHreu-
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rt6,9z.

Or.rr. 6. I'1;lncrretnrg sHaqerlltii

1421 OuUCCnormr'lx lr a6cop6rtlt-
cxilrr,rx rrlilnr,i Ir crrer{Tpe l, cep
c TCqerIfieM ]lpel{elll{ AJIrr AByX
r.la6rro4atem,ur,rx ceaorrol r 1958

u 1959 rr.
1'aBMep Iipy}I{HoB rIpoI]opIU4oIIa.rleII
.rr.rcry 3Ea'rerrrii M/1 jIIfi EaIIuoi:I IIa-

'r'r,r. BeprurraltHllnu qeproqtlaMl'I Bo3-

,re rialr{Aoro as -trytr yI(a3a}la BeflII.
qlrrra Errcnepcllu t 6.
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cI(BrIr,Ix iluuufr. B ctreHTpe aroft BBeBAr,r 6rrnlr oupegeJreHbr BuaqeHtrrr lll1, a B&-
reM tro HEM - BertrqEHr,r pr(w). Sarerr 6rr.rra trocrpoeHa saBEoprrrocrr,
pr(l7t) B [poqerrrax or W\, rrpEBeAeHHar ua Szr. 7. Oxaearocb, qro AJrff
sHaqerrufi oI{BtrBaJIeIrrIrbIx Itrzprr[ 6orrruux ueu 1,7 A orsoczreJrbrrafi omll6-
Ha c pocror\{ slla'reH[it el(Br{BaJreHrrloir mrpnrrril v}r{e ne pacrer R cocraB.rTscr

Our. Z. SanRculloc,rr cpe4ueii xBagpar[rrroft omu6rr
oAroro EBMepeEuE - h (%) _or sHaqeHrrfi,fr7 a6cop6_

. qr{ouHbr\ nt.trrni.il n crrer{rpc 1 Ll},Ia _ 3ReBAr,r L}2,5\,.

olioJro B%. TaH HaH AJITI atoi'i eoea4rr rlolr(Ho oxir,r/{arr, flocrorrHorBa trHTerrc1rg-
Hocreii lrnrfi, ro omra6xn Pr AJrfl atoii anea4rr lroxrro trcrroJrb3oBarb r(an rrepy
roq[ocru o6pa6orxn a6cop6quounrrx aururli r Byuaelrbrx ]raMrr BBeBA.

o4uaro yHaBaHHr{e ouru6nu pr HeJrrrafl 6ea cuequarbHoro trccJreAoBarrlrrl
npZIIeHffTb K aMUCCIIoHIILIII JTZHTI;INI B crIeHTpax Of-enea4. Dtv. luuvn cJrutrrHorr
mrrpol(lr tr o6.ira4aror,lranofi qeIITpaJIr,Hoii urrrencnnrrocrbro no opaBperrfiIo c rrc-
rIpepbIBIrbIlvI cneKrporl. floatonry ArI.rI HeBaBucuil{oro orpeAeJreHrrr cpegueii
KBaAparuqHoit oruu6xn oAHoro trBllepeHtr.rl lV^emaccwonrrbrx JrrrHtrii nrrr noc-
rroJrr,BoBaJrrrcb lreroAo[r, uo4o6nnriu r{cfroJrbBoBaHHoMy Oxornr Ig.l rtpr{r\{oHrr_
reJrrrrro n 3r,rtrcctrofiH1;U\{ JrtrHtrflM B CleKrpax of-aneag. cyqrroc$ aroro r,re_
TOAa CBOAr4rC.fr It cJreAyrorqetry. flpe4uonaraercfl, qro ecJru ultreHctrBHocrtr
cN{IlccEoHIIbIx ;rulluii B ctreltrpax Of-aaeag r{errtrrorc.rl, To oH11 MeHflrorc-fi cr.rrr-
xpoHIro. 3ro upeIuoJlo)r{eHtre r o6ulelt o6ocuouaHo AaIIH},rMtr AJr.E al\ruccuo}r-
snrx nztrr'rfi na ra6.r. 3. flo sceu crrexTporpaMMarvr B TerreHtre Eogu AJrff xalx4oii
tr8 Ar\,rrl0clloHrrr,rx JrtrHr{fi oupe4e.uaercaw^(nuamemclyqae raHuxlunufi 4re:
)0' 4641-34 N III n l, 4686 He II). .(anee onpeAeJr.aercfl, Bo cnorrbno paB
W^gua 0AII0I"I JII{Htrr'I 6onr,me WTgtta gpyrofi. C uououlrro aroro oTuomerrr4fl
BHaqeHIrfi W^ ogttoft elrtrccuorrHofi. tanruu [puBoA.rrrcff K BHaqeHEEM Vvr,
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llpyIoi.i aMTCCLIOHI{O|I ttrttwv y}ile AJIr{ItarfiAoIOOTAeJILHol'olIoMeHTa, T'e.AJIfl

Kalr{AoiA Orge.nruoii CnexrporpaMMhI, nolyqennoii B aTy Horlb. Sarert AJIn Hax(-'

goii cneXrpOIpaMMbI tro AByM at{acCIIOHHbIM JIII}II,IM otrpeAeJlflercr{ cpeAHfls

nBalpaTaqnafl oultr6na oAEOro trBMepel{trfl er. Ora ouru6Xa ycpeAllferctt Alrtt
BCeX CUeKTporpaMM B TeqeHIIe HorI[, u flaxoAETc.fl cpeAHtlfl HBaApaTtrqEaJI

olntr6xa oAHoro uBMepeIIIrfl Wt R cpeAl{eNr AJIff prrAa ctreHrporpa\ll\l *' pl.

Srrat ee, trepexoAuM ({opnannuo) n cpeguefi xna4paru.rHoii omu6ne cpeA-

,P1
Ilol'o p2 : 

V;, rAe n - 
allICJIo c[eltTporpan{M 3fl Ho{b.

lrlrax, Mbr Molr{ei\r HafiTtr Ar{cflepctrrc gtla.reuuf,r tr'trl^ onoro cpeAllero Il re-
rreHtre rrorrtr: BeIuqtrHyo (4.IIa Ha)r(Aoii Hoqtr oHa cnoa), cpeAHue HBaAparuq-

nne oruz6rtr oAIIoro trBMepel{ufl - BeJruqtrHil pr u Ri n($opualbl{o)cpe11nre
]rBaApartrrrrrrrre ourn6xz cpeAl{ero - BeJItr{trI{Hbt Pz fr- P', Atta a6cop6quouuttx
r{ eMtrcctroHnr,rx lunuii:. Cpanuenue cpeguefi HBaApaTuqHoii oura6Hll oArloro

ual\repeH2rl W7 glr- a6COp6quounnx BoAopOAI-IbIx ttvtv.ft - P, rr,ruuc.uelr-

uoii ro cner{rporparri\rarl 1, Cep gra HecI{oJILKtrx IIoaIefi B 1958 u 1959 n'.
rlo TaItoMy ll{e MeToAy, HaH I{ AJITI atII{CcIIoIII-IbIx uuuufi, B cpeAHeM IIpaI(TII-

uecnlt coBlraAaer c BeJrtrtlrHoii pr, nanrofi 4.nn ella'renuit wr, ervx ruruaii
c r:pa$una ua Slr. 7, 3ro cBzAereJrbcrByer o roilIr rrro lferoA, rIpI{}terIcHHrrII"l

i\Jrrr otrpeAe1rertw.fl Pr- ana.reunft wt, ar'IucctroHHbrx JII{HI{fi, AOCTaTOaIHO IraAe-

;+rerr. Orr JIaer Boarloxtuocrb roBopr{Tr,, rrro rorruocrb orlpeAeJreHr4tl elta'retrnfi

14/^ ev.uccu.ourlr,rx JrxHr{it a 1,4 paaa MeIIE,me, qeM Toaruocrb orlpeAeJrelrufl SIra-

.reflrrr,ri.i Wa a6cop6qr{olrlrblx nnulrii. 3to cttcAyer !I3 Toro, qTo ecJltrr, llcxoAfl
r.rts BHaqoHtrrrr aMr4cczorrur,rx .rrrrurii, ollpeAeJrr,{rr, uo rpa(ruxy (Szr, 7) ornu6nu

P1r To oHIr Il L.4 ueur,me, arer,I oruu6nra t,i, r'. e. ouur6tlr, tsblrrl4c.lreunlle ilo
rreroAy AJIrr oMrrccr{olrrrbrx [raHnr]L C,negonarenblro? i\[br trpl4xoAtrM Ii cJIeAyIou,IrM

prl BolICTBa_M:

P, : P, 4rr a6cop6qtrorrHr,Ix rwtuk;
7,4pt: p', \lt aMtrcctrorrur,rx nunufi.

iL'o.ruocrr otrpeAeJreH[s Brraqeuuri W^ alcopfgtroHHr,Ix ttu:r,ufi TaI{oro xte

rroprrgr(a, Han BHaaleIIwnWr, DNlr{ccr,roHIrr'Ix .nttuzii, cocraBJIEer B%, a rorrHocrb

orrlleAeJrrrrrug ana.rerrrafi W^ eumcc:/.oIIIIbIX ttvttuit - llo/0, oqeBu[I{o, DcJIeA-

ol'rlrre uzAa I{oHTypoB u rrHTeHcEBllocrtr arlrx ot{trcctroulrlrx lunurl.
,(annr,re o BuaqeHuflx BeJrtr{qnlrbr o1 (s npoqerlrax) 4.nx paBHbIx ;ruuufi u

paarrnre AHtr IIptrBeAeI{br n ta6r. 5.

flepefi4eru renepb r( ucrroJrr,BoBarrr4ro arux omu6or{ AJItr aHaJIuBa rlepeMeII-

r{ocrr4 W^ evuccuorrHr,rx u a6cop6qraor{Hr,Ix .nurrprfi B TeqelJr4e ua6,nrogarenn-

Ltoro ceBoHa Ir B TeareHr{e Hoqrll. B nepaolr cJlyalae cpaBHtrBaloTo.fl I\Ie?r(Ay

co6oii paarrocrr, AtrU rremgy altarlell?LaMrr \Y, n Wn AJIfl fialtlrx-.uu6o geyx

no.reii /{agrroro na6rro4arenr,r{oro ceaoHa c oi f otu, rAe oi fr 6 tt Aucnepcutr
a W7, coorBercrByroque ETnr\{ AuyM uoalaM" Ecnn paanocrn LW 6om,me

'i - 
'k-' i--.'" B rrerr,rpe paaa tr 6onee, ro paenuur,re Melr{Ay AByr\tfi aua'Ieuugllfl I'll,

,.,, Wn nno*rro crlr{Tarrr pcaJrbn'llM. Tartoe cpaBnelrre 6rrno uporeAerlo rlo Bo3-

i\roxrHocrr AJrfl Bcex BBesA. Oxaaanocr, rlro flpartTltqecnu AJIff Bcex r,Iayqae-
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15.IX 1959 r. 28.X {959 r.

,;l;l
Hp
}I,
Ilr
11686 FIe II
4641-34 N IrI

1, 36

l,llD
1, 66

1, 86
3,83

7,7
7,7
7,7

13,3
,:, ,

8,6
8,0
8,0
8,0
8,0

7,2t
1,74

2,69
3,99

12

t2

5,7
5,5

o,

8,0

B,O
8,0

1, 86

1, 98

2,70
2,84
4,35

10

10

10

10

LO

8,6
8,0
8,0
8,0
B,o

5
tr

5

5

5

6

6

4
4

I

8 18,6
8 18,68 17,08 19,6
s lg.o

I

6

6

ti
10

10

II p r lr eq a rr r e. Ecltt4 IrctroJlLaoBarb AaHErJe o6 oruu6xax pl' DMr,rccuogg6rx Jrrrgrrfi
AJI.E 6oJrr,mero HoJrrrqecrBa Eorrerl, Toi', nony.raerc.E patsrrhrM llo/s,ap;e g,6/s, xan aro Br{Arro-
IIB TA6N. 5.

Mbrx BB0BA Ail.fi 6orrbrrrl{IlcrBa lrarrt:r.il..r\Io}nuo ycra}roBr{Tb ABa rr 6oJree cJr}rr&eB,
peaJrbHbrx uBNIeHeHI{ft 3HaqeHtrfi fr^ u reqenue Ea6rroAarerbrroro ce3orra.

TaH nam xapanTep trBlreHeIItrfl zr{TeHctrBHocrr{ BMtrccuouHr,rx tr a6cop6-
qtroHHbrx JrD.Hmit rroKa HezSBecrelr, To, qro6br ycraHoBUTL EailtrSZe XOT.II

6rr o4uoro peaJrbuoro r[Br\,rerreHu.E B reqeHtre Ha6flro[arerbnoro ce3oHa, 6rrry,r
trpoBeAeHr,r cJreAyron{ue BbrszrcJreHtr.E. I[rr Ka]fiAofi rrccJreAyeMoii .rrnRuu a..

olleKrpe l, Cep B Terreur{e AByx Ha6JrroAareJrr,Hbrx ceaorroB lraiiAeubr cpeArrue.

BrraqeHflfi fr^ ,, cpeAHtrx W^. yuoeu 6u.lo rrafigeHo cpeArrce 3Haqeru40 Ai
r43 BCeX 6, A[rI Aar{HOft Jltrrrrlu B Teqeu?re Ha6rro[areJlbHoro ce3oga.3a.r.eu
Bbrrrr,{c,Jr.flJlacb cpeArrfiff KBaApartrqHafl omn6xa X oguoro r43lrepeHtr,fl sr.raare-

]dlIir Wn Ec:I,w. X ) d, B qerbrpe pa3a, ro ornJror{eHtre W, or W^ }ro}IrHo
cqzrarb peaJrbr.rr,rM, a He BosHEr{arcrqurr 3a cser omr46oH o6pa6ornr. Peayrr,-
Tarbl raHux cparueuzft AJrrr Bcex trccJreAyerrrrx JruHtrfi B reqelrpre gnyx ua6.nro-,
AareJrBHbrx ceBoHoB X, Cep UpnneAeHbr B ra6[. 6, lra xoropofi nugHo, .r1s,

AJrrr 1, cep n 1959 r. Ha6JrroAaJrracb peaJrr,Hbre zgMeHeHu.fi BHaseHuii wl., a a.
1958 r. uBr\reHeHtrfl cor{HtrTeJr},Hrr.

flpu paccuorpeH,r.r rpa$uxos ua rfr,rr. 6 cneAyer o6parn'', BHZMaHT{. r:ra

cflHxpoHrrbrii xapanrep r{BMeHeHtr.tr trHreHcr{BHocreii nunrut H, He II u He I,.
c o4uofi cropogr,r,Lr arrtrccuogunx nuuufi I46BGHe II u ?t1,"4641 -34N III -c gpyrofi, 3to o6crosreJrbcrBo M6r rrolr,rraeMcrr Hlr)fie o6.r,scunrt.

,(nn rccneAoBallrrf rlepeMeHHocrr{ aMtrcctrorJ}Ibrx rr a6oop6rluouurrx nurrrar]i
B TerreHue lroqu cpaBHtrBaJrtrcb Bernrr[Hbr o o Beruqtr]r&Mtr p2 w py Ecxw
rr ) pz milE o ) P', a ABa paaa, To aro oar'raqaer, qro peaJrl,Hrre nore6arryrR
6onrue ouru6xu Ba cqer o6pa6ornz nprrlreplro n 1,7 paaa, Dro cne4yer ,.8;

rrpocrofi {opnaynu o :{p2a ri, rAe o-1 - Atrcrrepctrs auaqenufi Wr, sa.

crrer peaflr,Hbrx KoJre6auufi, r. e. coAepxfim s ce6e u omu6xu gnaser.ruft aa.
cser o6pa6ornu u Atrcrrepcurc BHaqeHrrft Ba cEer peaJrBHbrx none6asuft. B pe-
SyJIbTare Taltoro trccJleAoBal{mx rvumfr. Ha trepelvleHrrocTE B TeqeHtre Horrl{ ona-
Barocb, rrro BertrqtrHr,ro vr P'zAJrfi gMz.ccuollubrx nuunfi s 6orrmmflcrBe cflyqaeR;
cpaBr{rrMbr (o necnorr,Ko 6orbure er) z rorr,1to AJr.E aM.trcctrorrghrx ausrart|
9 Sge o ) ni B ABa paaa. ,(nx a6cop6quoun,urx umrudi H., He II m He .rj

o ) gz trpuMepHo n 1,3 paaa.
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Ta6rlrua 6

I Cep, 1958 r. I Cep, 1959 r.

H p̂

HY

H8

4686 He II
4641-34 N Irr
4541 He II
4200 He II,

NIII
4471 He I

4026 He I, He II

7,48

I,72
1,67

-2,30
-3,78

0,68
0,61

0,56
0,55

0, 15

0,24

0,14

0,53
0,7 lt

0,15
0, {0

0,07

0,08

0,09

0,28
0,23
0,06
0,05

0,05
0,05

2'0
3,0
1,6

1,9

2,5
2,0

2,0
,,

1, 86

1, 99

2,73

-2,t2
-/t,22

0, 82

0,76

0,53
0,91

0,66

0,27

0,21

0,40
0,48
0,12
0,15

0,25
0, L5

0,14

0,04

0,07

0, lL
0,25
0,05
0,05

0,0/t
0,08

4,8
7rO

3,0

3,6
1,9
2,4
3,0

6,0
2,0

0, 10

0, 11

O4uaxo o AorrE(rro 6srrr, 6onr,ure P'zwJrtr P, IIo xpafinefi Mepe B rreTlrpe paaa,\

uro6r,r Molr(Ho 6rrno ronopurb 06 peaJlbrr,rx rraMeHeHr{.flx urrreHctrBllocrefi,
aMrlccuoHlrllx u a6cop6quoHHbrx Jtv{]Flwil B Ter{eH[e Horrrr (B TeqeHtre HecfioJrbr(trx
uacoB).

,[,nr 6onee AeraJlr,Horo I4ByqeHu.E xapaxTepa r{BMerreEr{fl zHTer{crrBrrocreft
sMEootroHrrr,rx r4 HenoTopErx a6cop6quoEr{Erx JrrIHIZfr., a Tar{Ete 6necra enea4

t,,twu.

cDur. 8. Cpanlrenre cilel{rporpa()rlqecr{llx r (ForoDJrcnrp}rqeckr{x

la6nc4eurii l, Ccp I9.IX 195Q r.
o - Ir3Me[er]r{e lg iV1 r: Teqerrrrerr Bperrerrl1; 6-a - I3Mcrrerue onecfia
l' cep (Anz) c rerlellueM "'il';'ffi"ilixl?'11;'""""' rl(Pro'rreronoM qlere

Of c re'{enuenl Bper{ellr,r Kpaiirre tsai(rrbr r[oroarerttpuqecrpre rra6JrroAeHurr i]rrrx
BBeBA. Br,rme ylne ynor{rrHaJrocrr, rrro ranr4e Ha6rroAerurfl 6bttm npoRelorrr,r
B rcrlelrr{e ARyx Horreii t\iltr X Cep uapa4y co crer{rporpaouqecHuMu Ha6.lrro-.

AeIrzrIMrI. flpu cparueHl{}I peByJrrraroB t}ioroonexrprtrrecr{r4x (6.rrecxa , BReBEr,i

Il rpex l-\tserax) I{ creltrpocl{otrrrqecr{r{x Ha6[roAerruii (aua.rerrnfi lg 77^ outrc-
ctrorrrrl,rx JII{ilIIi{) AJrrr l, cop n reareHrre arnx AByx rroqeiii ur4lraHoli rroppe-
Jl.flI{ritu He o6rrapy}Hr,rBaercfl, Fiar{ 0ro llrrA}ro ua r[ur. B, flony.lsllrrbre u3rrclrc-
Irtr.fi 6Jrecxa r4 Br-raqeHr,rf, W^ naxognrc.fl B rrpe[eJrax orrrr6orr. t{trcrro ralirax
rla6ilroAerrurt .sano r{eAocraroq}ro l{Jr.rr [oJryrreHu.fl yBepeH]rbrx pe3yJrbraroa.
Tonr,rro Ha oclroBarurrl MHoroqLrcJrcrIHLIx Ha6rro1euuil n. paatu.rHbre l\{o]\[erITIi
I\'IOE{IIO CAeJIaTr, BLIBOI{bI OTHOCI4TeJILHO tr3lleHelltrff IIHT9IICE.BIIOCTer .nt4lluii
rt,rpHocTeli of-anean 0 Teqerrr{er{ Bper,reHr,l.
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AHailua ra6t.2 [oKasbrBaer, qro 3r{aqen^u w^ npanr,rrec*tr Bcex eMtrc-
ctro,Hr,rx z a6cop6quorlHhrx runuft B cue*rpax l, cep ra g Sge trptr repexoAe
n 1959 r. yBertrqalvct,. flnn ocraJrr,Hr,rx ,*(e BBeaA BHarrer.rtr.rl w^ 6onr*rncr-
ea a6cop6qtroHrrr,rx tauwft Tar(He yBerrqtrrucb, onHaHo AJrfi HeKoroporo qtrcra
"'rrrnuii sHarrerrtrfl M^ ynrn*ro-w.fiv.cb. SHaueur.s w^ a6cop6quonuoft [rv.tTvrql, 4686 He II s BBeBAax E per, 68 cyg, HD 206267,'r. .. u BBeBAax c cna6ofi

H5,
-H^-

l, Cep
I Sge

I Per
68 Cyg
ZtJ6267

1,1 Ori
S Mon

0,885
0,595
0,974
0,770
1,260
7,210
t,130

1,040
1, 080
1,070
0,922
1,150
1, 080
1, 130

1,00
1, 00
1, 00
1, 00
1,00
1, 00
1,00

avrrccnefr. B Jrtrrrtrflx N III (no }ralxelry uarepua.uy), yMeHbmtrJrlrcr,. Roanorx-
Ho'rrro aro yMeHr,[eH[e BHaqeruii wr.1 4686 He II cnsaarro c yBeJrr{qeHtreM
uensnor,:i aNr:00cary s aroii Jrr{Hrru.

.["rrx alraueuwE W^ Bcex uccJleAyeMblx B orrromeHtrtr rrepelter.rgocru .rruu4ir
ea 1958 r 1959 rr.6srnz BLrtItrcJreHLI o6sr.rubriu rryreM o1eb8 ll orssg. OHaaarocr,
tlro AJrfl 6ontruaucrna nzuuii LW >; : 6rgro t 6tsss B q_ __- 

2 
_ u .ieTbrpe paSa ]r

6o.rree. 3ro ronopzr o roM, rrro paJfltrrrrfl arraareHui w^ a 1g5B u lg5g rr.
peaJr6Hbr.

B of-anea4ax JrI{IrIr.fi Ho 'lacro na6.rrroTlaerc rr B eurriccuv. Momno [oga3ar6,
.ITO, [O-]lr{Ar'rrror'Iy, lr n HB, a ran}Ke s lrenrmefl crerreHn u n H^, r{Me(,TCfl
elltrccl{t{' rro rohr,no B IIeflBrIoM nu4e. Llro6r,r rol{aaarr, aro, crJraBrrrINI orHo-
ureHr4fl alraqclllrft Wr, multit [orr.roulorilrrr Hr il H, tt [y'-^ 4ln ,,ruHru H6 n
of-aeea4ax. Il ta6.rr. 7, cocranrelruoii uo Aarrrrrirr li., gtn 1g5B r'. vn ra6l.. 2,
sBeBAbI pacflo,llolfieHbr rrpfillepHo R rIopfIAI{e y6r,rnauufl ')\ruoogrt r] Jrr4r{r4flx
N III I7J.

3na'reurs w^ r,wnwri noAopoAa s ra6n. 7 ue lrcupaBrelrrrr aa 6nen4npona-
fltre c JrtrrrtrEr{r4 H: II, raH rtan 6rr.rro o6rrapy}nerro, qro yrrer aurx 6.rren4 uc
BJrzflcr saMsrl{o IIa Berrrr.ltrxy rroJryqeHHbrx orHorueHr,rit. tr4a ta6nur{br BrrArro,
qro orHomeHr{fl BEaqeHwfr. W^ nlruuii Ho n H, n Hu n o6rqeu Bo3pacraer c
y6rrnannerr eMr,{ccEE B Jrurrafix N III. Dro, noalroxruo, roBopET o ror}r, qro
trwT6.W UOr,lOtrIlHZA Hu w OTqacTtr H, UOr.yt aracraqno SaMbrBarbc.s elrraccueli,
r{Irreficrdtslrocrl KoTopofi uenaetca BMecTe c l{HTelrctrBr1ocrr,rc aMaccav B

"Tl[rlrzflx N III. Ecnu oro 4elicrnratenbl{o'r'ar{, To c BoapacraHr,reM Brra.rerr11r,i
14Z1 emnccuoHrrLrx Jrr4rrr,(fi N III BHaqerri{.s wr, nalnwnaeMbrx Jrunafi, trornoqe-
Illrr HBr H" [, BoBMo]r{rro, Apyr'r,rx .rrr,rrrlrri i{oJrx{r{Lr ylrerrbrlarbcx. flprzuelr
eror o6parur,rii xog BaBl{clrlrocru aua.reunii Wr, emnccuorrrrbrx nuurfi N III
l'IOffieT I4MeTLCfl CI{Opee BCeI'O I(JIfl LIIITe}lBaJIa BpeMeHr{ B I{eCHOJIr,HO i.ICCflqeR,
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,r Bor rloqeMy. ]Je,rn.urua urrrerrc].rBrrocrcii ruuui,i [orJrorqerrrrn H lr Apyrux
xIOlHeT 3aBIlCeTb He TOJILITO OT LIIITeIICI4IIIIOCTII IIaRJIaAbIBaIOrqeiiCX 3trIr4CCtr{U,

I{O lI Cal[a XIOrfleT 3al'IeTIIO 1\,IoTIflTLcfl R TealeIIlIe IJIIITeJILIIOI'O IIpOlle]ilyTIta
Bperrerl. 3ro c"ne4yeT I4B Tolo, qTo I,rrrTeIIcI4BrrocTb DxI{ccr4r{, npotrBJt.frlol{afl-
ctr B BoAopoArrtlx Jrr{Hrrrrx, 6r,rctpo rraAaer c BosllacTarruer{ Eor{cpa Jr1{}rr,rr4,

a r,ra Ta6Jr. 2 ct.egyer, qrorlaprrAy c HB u H" n 6o.uee Br,rcortlrc rrJrerrbr 6alr,rire-
poncrtoi,i cepDr,r, TaHtre, nar{ Hs - Hr, Tar(E(e Barrerrro xlerrrrroT cBoro r{IrreH-
cr4nrrocrr, lra loAa R roA. iloetomy B rerrenue AJrrrreJrlrFroro [pouexyrna Bpe-
lleIII{ I,IIITeIICIIBIIOCTL ;rlrrrraii IOI'JIOIqeHI{fl x{O}I{eT yCLrIrLrTbCfr lllrm OCna6err,
IreaaBl4cr,rilIo or yBeruqeHr4n :u,ilw ocna6;nenra.g HaltJraAbrBaro4erlca Er{r,rccrll.
Ho ato ycr.IJIcIIr,IC r,r ocna6rerrtre r{rrrerrclrBrrocrtr IraItJIaflr,rBaroulei,rcx Dr{r{ccurr
BaNLcrrIo nlerlbrue no cllaBrrer{rrlo c lleBalltrctrxrbll\,I ycrrJlelll{crr u octa6nerruelr
rutlr,rii trorJlonlol{r{-fl, TaIt rITo orro }Ie Mo}r{er cytrIeoTBe}rHo rro]lJrr4flTrr rla cpe4-
uilrt peay.nrrat la ;1ru'ro,mnr,rii npoMei{tyron BpeMelr,r.

SAITJIIOTIEIII,ID

Auanua Bccx rlpr4ueAerrrrrJx l crarrro ra6nuq 14 paccil{orpetrr.re arra.reuuii

Wr, r""rrngycrrDrx Jlr,rrrrrr,i uol4rnepxrAaror Br,rrroArrr Apylr,rx arlropoB o rraJrr4qtrrr

rrax{eHerrl{fl tr{rrrerrcr{Brrocrr4 or\lrtccr,rorr}rblx I{ a6cop6qlrolttrrrx lulrnii c teqettltelr
BpeilfeHu. fIo rraurirll AaIr]Ir,IM orrpe^eJrerr]ro cyxlecrRyror r4Bnerlelu4-fl uIITeHcr4B-

nocteii ar\rLrocr,roHrrr,rx u rrerroropr,rx a6cop6quorrrrrJx Jrlrtrrr,rr:i B crreHrpax Of-
.3BO3IL [pr4aIeu STLI r{3MerIeutr-fl CItOpee BCerO IIOC-AT Irerrpa]lr,IJlbl{r,rii XapaHrep.

/]nn 6o;nce yRcperruoro cylr{Aerrrdfl o6 nerreuenr{flx r4rrrellcunuoctcii :rurrnii
rr o IroSMoEtHr,rx 3ar{orroMeplrocrflx STLrx ],t3i\,reHeHurl Hyltrrr,r 6onee AJIETeJIL-
rrbre ptr4rrr rra6.nro4curafi Dr:,rx BBoBA c 6o;rr,rueii roarrrocrbro. Itpafine Balr{HJ,r

SJreItrpo0o'rox{erpr4rrecrtr4e na6;nro4errufl no}rrypoB 3Nrlrccr{orrrlbrx ,Iluutdii rl

Lrfieltrpax Of-eseeA. Boarrroxtuo, Tanme cyrqecrRyror r,{Bnrcuerrr{fl r{rrrel{ctrBHo-
{-,Teii onru{ccuoHrrbrx 1{ I{eltoropbrx a6cop6qraoFrHDrx lnnui,il ts Teqerrr4e Hoarr,r,

IIO ToaIIIocTL llarnux na6nro4ennft ra o6pa6oTnrd cfleltTllorparfl\{ Hc IaeT }IaxI

uo3MolrurocTn ux o6rra1)ylr.rlrrlr.

fIo.nyvennr,rii n garuroit pa6ore il{arepr4aJr rra6rrro/Icuuii 6y4er r.rcnoJrlBoBarr

rlal,Irr AJIrr rrccJreAoBarrufl d)[3],rrrecr(rdx ycJroBr4i.r u amroc(pepax Of-aneBA rr AJLfl

ubr.Ecrrer{r4rr noBxro}nrrrrrx rfexarILrBl,roB o6paaonarurx Dr\rl{cctrolrrrbrx JrI4rrl{iA B

crrenTpax 0T[rx 3r]e3A.

B BaltJrloqeHue rroJrrrayrocrr cJryaraeu ill,rpaar{Tb rIprIBHareJIr,HocrIl
3. P. MycreJrlo Ba rrocro-srr[oe Brrr4x{aH[e 14 r{cnrrr,re coDerr,r [pu ]rblrloJlrrerrlrr
ctoir pa6orr,r, 6naro4apuocrr, fI. 9yrafiuony Ba rroJryqcr{ue u o6pa6orxy droro-
:lJreltrpr4rrecrtux ua6nro4errr,rr1, a raru{e l. H. Illapauouoii u T. C. Iarnr,rrroii
sa 6olrnryro [oMorqrr n o6pa6otne cflenrporparnr.

j(ena6pr, 1959.
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AHAEEMT4f HAYI( CCCP

II3 B E C TI4 E IT P bI I{ CH OI{ A CT P O (r T4 3 14 qE C IT Otrt OBCEPBA T OPI4}I
TouXXIY,t960 r'.

I,ISYTIEHI4I' ATMOCOEP 3BE3A TI,ITIA F

L CIT AU H E I-1 14 I,l Xll X{ ll tl ECI{ O IO CO A EP}I{A H I'1 fl /\TNIOC(I) E P 3B E 3I(
C E O JIbIII ilil{l,I II X,IA JI bI X,I]T CH OP OCTfl X,III

M. n. Eott 7to1Y1s

Ila ocrrotc cfler(rporpaMr{} rroJryqeu]lrrrx rta l22l)-"u"u^per}nerrope F{pr,rucHoii acrpo-

rlr.ranuecxoii o6c.poaroprri AII CCCP c 4ucrepclteii 23,4 Alaut y FI, rtayretrlt ilrrrl BBo3[

a 6oru-r*r, flpocrpallcrBertill]Mll cxopocrrrMrl: HD 2188(;4, 1-ID 136062r, Y Ser, 0 LX4a,

I Iler u rrflrl BB0B[ c MaJlr,lMr4 npocrparicrBcrrrrbulll4 cr{opocrflIlM:o Ci\{i, o Tri, 1 Dra, 6 Per,

nsOri (ta6n. 1). Analr.ra arr{oc(trep anes4 6r,rn npoBeAerr }rero/toM np}IBr,rx pocta. R rave-
cr,rle rcoperr,l.recxoir nprlroi,i 6uua nr,r6pana r{pr1Bafl AJI;I oAlopoA}tori Mo/leJltl IVltllna-
S4qunrrona. flpn cparruenrrlr xr,lt{r,rqecl{oro coAep}r(arllrr 3Be3A AByx rpynn 6r,ina npeg-

rpt{rrrrra rrorr,trr{a ocBo6oArirr, orrpeAerrer{oe coAep}I{aI}I4e rleraJIJIoB or llJlllttIlllrI TeMfle-

parypr,r tl aJrexrporrfloro AaBJ]eIlI{[. CpanHetttlc npcAcratsneIIo rra (lr'Ir. 20,21,,22, rAe lyuH-
T]rprrbtr,rll JII,IIlI,trIMIt npOBeAeHLI TeOpeTI'lqeCH}Ie saBUCIINIOCTII q)yIII(UI'I1'{ I (7') -l- COnSt,

rrpoxoAsqllc qepes qerrTpH TrIII{ecTll ToqeH, COoTtseTCTByIOil{IlX 3Be3AailI AByX IlpyIIII.

Hau6o.nee cr,rJlbrroc pa3JIIlrtIIe 3 coAepH{anllu o6uapymeuo AJIfl yrflopona ({ur. 22).

Orrronerrue coAepxannn yrrepoAa r{ coAep}r{alrr'Iro }r{eJre3a An.fl BBeBA c 6olr,utoii cfiopo-

crr,ro B BoceMr, paB 6orr,ilre, rreM Arrr BneBA c MaJloI:I cnopocrblo, OrHotrteHllo coAepll{allrlg

RoAopoAa r( coAeIJlI{aHItro McTaJrJroB B 3Be:}Aax c 6ollrur.rult cHopocTflMl{ npr'lMepllo B ABa

priaa 6orlure, qeM B sBe3Aax c MarllMrr cnopocrfiI\Irl ({ur.20' 21).

flpu cpannenr{rr orrrocr{TeJrr,Horo coAepx{alrrr.E MeI aJIJIoB Me}r{Ay co6oii 4ln anesg

AByx rpy1111 3aMerlor.o paannqufl ue o6rrapyxreno, 3a ncr{JlroqerlileM, 6apul u crpoHllr{a,

coAeplr{aHrre Horopr,rx rro cpaBrlerrl,rro c coAep}r{a}r11eM }r{ere3a B BBeBAax c 6orbnll,lNlu cfio-

pocrfiMr{, Do3MoTr(rro, MCHr,[re, qeilr B BBeBAax c I{aJIrJIuLr cfiopocrflMl{. Snesga c 6olrmoli
cnopocrr,ro HD 218804, Beporrrno, trBrrtrerctr aneagoii r.:rocnofi cocraBJlrllotrleii tanaxtllftlt,
TaR r{a( trplr cpaBrreHrII{ Xr{I\lrrqecRoro coAeprr{aHLl[ oEa lIOItaSaJra Bce IlpIISHaRrl SBeBA O

MaJrbIMrr trpocrpaIrcTBerrHI;IMIr cHopocTEl\{u.

A STUDY OF TIIE ATIIOSPHIIRES OF I'TYPE STARS, by M. E. Bo.tlarclrttk.-
I. A COMI,ARISON OI.' THE CHEI\4ICA], CONII]OSITION OF ATMOSITHEITES O}'

HIGH zrND l-O\ : SPACI] \/lll.OClTY STAtls. SPecLroglants oltained.with ti"he 1220 mnt

reilector of lhe Clilrean Astrophy-qical Obsclvatory (dispcrsion 23,4 Almm at II1) werc

lsod for studyirrg 5 high vclocity stals: HIJ 2138()1r, IID 136062r, 1 Ser,0 UIVIa, X ller'
and 5 low velocil,y stars: (I cMi, (I Tri, 1Dra, 0 I'er, n3 Ori (table 1). The stel lar ntruo-

spheres \cre analyzed by the cut've oI gros'th nrcLhod. Tlre curvc lor the hontogeneous

X{ilrre-Bddington model was selected as the thcoretical curvc. When comparing the

cScrnical cornposition of stars of the two groups an triton-rpL rvasmadc to eliminate the

inllueucc of tcrnperaturc antl electlon pressuro on tlte dct,erltirtecl metallic abulldances.

The cornparisorr is illrrslrated in ligs 2(\, 21 , 22, t,ha tlotted lirrcs shorvirrs lhc theoretical

cleperrtlerices of thc fnnctiorr I (7') -f corrsl,, passirrg thlor-rgh tl)e cent.ers of gravity of
stars oI bolh eroups. Thc lirrsesl diffcrence in abuntlatlce \\as detccted for calbon (fig.22).
The carbon/irorr ratio of the high velocity stars excceds that oI low velociLy slars by a
f actor of 8, l.he lrydrogen/metal ratio by a lacLor of 2 (Iigs 20,21)'
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No noticeable diflelerrce rvas fouud rvhon conrpalirig[he relativemelallic abundarr-
oes of sl,als of both groups. Bariutl and sl,rontirrli shon a sonrelhat larger abundance
'deficiency in hiqh velocity s{,ars. The lrigh velocity slar IID 21880zr is probably a sllr
,of the ilat galact,ic conrporienL, as rl'hen conrltaritrg its chernical conl,ent, ii shorved all
the chalactelisbics oI a stal rvilh sn-rall space velocity.

1, B ctnsu c paaBr{Tr{eilI 6o,nee roultoro ltoJrr{rrecrneHHoro cfleltrpocrtorrr,r-
arecHoro aHaJItrSa BBe3AIIbrx aTrloc(I)cp 3a IrocJreAircc Bperrfl ycrarroBJTerra paii-
IItrUa He TOJILHO B IIpOCTpaiICTDeIIIIO-I{IIIICI{aTIIqeCItf4X, I{O lI ll CIIeItTllOCI{O[LI-
qecHtrx xapar{TeptrcTrlHax 3Be3A pasrrr,rx tpyn[. Hecnollrir,til{tr aBropaMr.{ 3a
troCJIeAH[Ie IOAbI CpaBI{trBaJIOCt, xIrIrII,IIIeCItoO COAep}Ha}II{e sBCBA c 6Onsitltrlu
tr MaJILIlrz cHopocr.sr{I{. TaHue cpaBrlerrr{tr Harr6oJree [oJr]ro 6r,rnu c4elar{rrr Arirr
BBeBA-rI4raIIroB IIOBAI{I4X cneltrpaJlblrblx ItJlaccos G5-I(5..I[xr. I'plrucrcftHoilt
u IL ltunanou [1], f. Xer$epou,,q,E{. Vornepcreiirrorr r{.(m. lpuucrei.i-
r{orr [2,3], M. Illnapqruurr;Aor,r, B. Ilhapquru.ru,A, JI. Cnplo,u u A. Mer-
i{epoM [4], JI. lparrouo,n [5] 6rrno r{Byrler{o cfler(rllocnorrr,rarecntrr onoJro
45 anea4 G5-K5 rro crenrpol'paslMalr c 6orr,ruoii Aircropcreii; rra Hr,rx 2l anee1p
EMeeT 6onouyro [pocTparrcrBerrrryrc cHopocrb. Hecuorpa ua To rrro pe3yJrrr-
TaTljI 3TI{x aBTOpoB IIeCI(OJIbI{O paCxOAfTCfI, B O6IqexI llo]fir{o BCe ifie c{r,rT&Trr
ycTaHoBJIeHHbIM, qTO 3Be3AbI, r4l{ercUIr4e 6O.nrUrne [pOCTparICTBerIrILIe CltO]lOCTil,

6e4uee r{eraJrJraMu, rreM BBeBAbr, r4r\,remIu,Ie r\I&JrLIe ttpocrpal{crBerr}Ir,Te
cr(opocTrr.

Aoroprt orMeqaror rrecxoJllno 6orr,rrurl He/{ocraron B BBeBArrx c 6orlurori
cHopocTrrlo Talttrx rreTaJrJroB, I{aIt ca, Sr, Ba, Zr, lI peAnr,rx BerreJIL rro cparJ-
rIeHuIo c lpyfinor,i )fieJre3a. ornorueulrc BoAopoAa rt [reTaJrJraxt B :JBetsAax o

6onrnroii crtopocrbro 6orrme, rrer[ B BBeBAax c l{aJroiir criopocrb]o, rrlrrrnell-
iNH\ /N,t ino s 3-4 paaa, r. e. 1,;l, 

"' lffiJ,,. " 
.- 3 u.nn 4. M.Illnapquu.nUr,

JI. Cnpn n A. Melqep [4J uamnrz , qro orrrourerri{e BoAopoAa n rpyrne rrel'-
, JV,. \

HI4x ueraJIJIoB (,L ) a 2,5-70 pal 60rr,urc B BBcBAa\ c6o.rururmrr,r cno-\ lvc' N, o
pocr.flrltr, rIeM c N{arLrlru. "Llenoropr,re aBTollLr omlealaror ycltflenr,Ie MoJIeItyJrap-
rl6rx [oJroc CH u oc.na5rletrrre rloJroc CN s nLrcorrocrtopocrrrrJx BBeB[ax IIo cpaB-
HeHlIro c IrtrBItocxopocrnblura. Ero ycnnelrr,re CH- r,r ocra6nenrae CN-uonoc 6r,i.rro

rrcroJlxoBal{o M. IIIuapqrtruJrrrAou, JI. Cnuqepou lr P. Br,rnr,11ou [6], Har{
yHaSaHr4e Ha TO, .rTO S 6btCtpbrx BBesAax BoAopoA BABoe, a nrTcJropoA BTpoe

6onee o6unturr ro orHorrreHtrro H alerarlJrax[, arelr B o6tl.rrrr,Ix BBeBAax. B uo-
cJreAiree BpeMfl DTor peayJli,ra'r' 6r,rn HecxoJrr,no yrouuerr It. ne flrepou u
,II. Heseuor\{ [7], noroprre, perrrafl ctrcrer{y Alrccoqrraqllor{Frl,rx ypanrrerrrli,
IIAIIIJItr, IITO

,* (otl)."-,u (ffi),,": 7,2 utg(c#),.. -'- ("*),,.o: o,ro.

tlro mc Kacaercfl BBeBA crrer{TpaJrrrrrbrx I{JIaccoB A u }', To rrona !rrrcorc.rr
orleul lraro pa6or, rrocB.fiqeHrlrlx cpaB]reurrro xr{Mtrqecnoro coAep}fiau}rrr aT-

ryoc$ep BBeBA c 6orrruuuu tr NraJrbri\[[ cmo]locrflx{a. Morrno ort\[err4Tb, rrro r{By-
qterJlltro 3Be3A crrenrpaJrr,Hol'o r(Jracca A no crorry Ro[pocy rTocBflrqerrr{ pa6orr,r

116



A. Cnerrc6axa IB] lr,(rx. Vo.n;nepcret)irra [9], ts r(oropbrx AaIILI oqeHrrIl ctrJrIiI

uurruii, n pa6orr,r Bep6u71xt u Eep6r,Igxa [10],,(rx. r{eu6cpJrulra lI JL Al.ire-
pa IttJ, u noropr,rx HoJIr{rIecrBorIIro rrayqeuo AeBflTr, sBeBA I\,IeroAoxI HpI{r]bIx

pocra, u, Hanor'req, reoperr4qecnr,re pa6oru ft. 4e flrepa.
13 6r,tcrpr,rx A-snea4ax coAcp)fiar{rro }r{eJreaa I{ ItaJIbqrr.EI ol{aalltsaerctr Ba-

HrrxelrrrbrM s 3-10 paa, 6apux - n 30 paB no cpaBllerlrtlo c MoAJIeIIITrIMT{

BBEBAAI\TII.

Cpaunenue coAeplrtarrrrrl aJreuerrroB 4ln F-auea4 c 6orl,turautr lr TIaJIbII!Ir.{

cl{opocrrrr,rr4 cl(eJrarro Bcero AJr.fl rrfrrlr 3Bc3A. 3nea4a 0 UMa usyrrerra,[,xr. I-plln-
creiinou 1721, qerlrpe sBeBAbr c 6orroruoli rrpocrpauol'nenuoii cltopocrt,Io
I,{Byqerrbr M. Illnapqrutrrrr,Aoa{ n B. Illsapqmrrrrr,A 1131. M. Ulnapqulunr,4 lr
E. Illnapurur,rJrbA B peayJrbrare cpaBlrelrrrfl rroJryarlrJM, rrro orrrolreHrre BoJIo-

poAa n lxeJicay 6onrure B BueBAax c 6ti.nt uruupr crropoclflr{u ts ABa paaa,

a orrlorucnlro yrJrepoAa It )+(eJreay - t 2,5 paaa no cpatsrrelrr,rrc co BBeBAa[Ir

.rlIaJILIx cnopocreii. Jllrlurra )fie rfl?{eJrr,rx EJIerreHTos ocra6fleHlr s BBeBAax

c 6o;rsrulrlrr,I crtopocrtrx{r4.
Ognarto cJieAyol rrrrerr, B RrrAy, aITo BaBrrcnr{ocrl [{eHAy BoBpacroNr

BBc3Ar,r r,r ee lrpocrparrcrBeHrroiir crtopocrrrro ulreer Ao rleItoTopoI"I crerlerII,I
cTarr,rcrr,rarcci<r,rli xapaxrep. Tan, arolricr cyrlecrBoBarb r4 orgocrlTeJrl;Ho (j\{o-

JroAarr, aBeaAa c 6onrruoi,i cr{opocrbro, r{ rrao6opor. Iloarolry peByJIlrarll
All. l[napqruu.rrr,ga, oorroBarrrr]rre ucelo Jrrr[b rra rpex BBeBAax, HeJIbarr

cqrtTaTb AocTaToaIHo IIaAe?fiIIbri\til.

tr4a scel'o crtaaarrrroro BlrArro, rITo AJrfI Aocraroarrro o6ocrronaurrr,Ix BanJlroale-

rlnii rro AaHrronry Borrpocy rreo6xo4nur,r ga;rr,nei,iuu,re cnerr1'Iiocr{orrrlqecnue
uccJrcl[oBarrrr.fi I]oBr,ro]r{rro 6o"nsruero qr4cJra auea4 ff o6er,rx rpynn.

Hac'roarqaa pa6ora rocB.gllerra rrB5rt1s11rrc rflrelruecrurx yc.nonuii rI cpaB-
HeHrrro xnlruarecHoro cocraBa arl,rocrlcp eneeg Ir' c 6onsurlrrurr rr llaJrr,ri\rr4 clto-
pocTfl fiil t.

2. R uporparmty na6rro4eru,rrl 6rrno nrtnrc.ierro 10 BBeBA crrer(rpaJrLHoro
I{Jracca }., nxrr, BBeBA c r\{aJrr,rlrrr npocrparrcrBeHrrLrArrr criopocrtrl\,rrr I,r rIflTh,

BBeBI{, nr,r6paunr,tx r{B r(araJrora H. Fonrart ll4l c 6o.rnurrar'rn ilpocrparrcrBelr-
Hblr\,ltr cltopocr.si\{tr (oun o6oauaqeHLr B ra6n. '1. BBeBAoarnalrll).,I[auuue o6 crux
BBeBAax rrpr,rBeAeur,r s ra6r. 1.

Ta6rrqa I

sp (MK) 
I

LIu fru l,-,
I

I 0sln2,
I nillceE
I

Q, an/cex

q CMi

q Tri
0UMa*
zrs Ori
X Dra
0 Per

ySer*
{.

IHer*

61421
2tBB04

11443
82328
30652

170153

16895

1,42860

136064

142373

J.)/,?a

+3,0
-12, t
r.) .)

+3, B

+4,1
+ 3,6

lc tr
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jnt5
5,8
3,6

a,

J,t
4,2
3,9
KO

4,6

0t\t4l
0,44
0,46
0,47
0,1r5

0,50
0,48
0,48
0,54
0,56

F5
F5
T6
I6
Ir6
F7
I'7
F7
FB

FB

IV
IV
IV
IV
v
V
V
V
V
V

0

106

B

20
20
10

t5
20
10

2L

71,

25
102
30
4L
CD

BO

4t
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CueHrpanr,u-bre r{JlaccbrAJIfl 3BeBA nrr6pauu B crrcrerre IV-opraua-}tlrnana,
qneta B -V s" Mu gtta Blrerll1 c lraJrr,nrrr cnopocrflxrr,r ]ra-rrrrr ua pa6otr,r [151,
a AJIfl 3Be34 c 6oJIr,rur,rrrtr,t ullocrparrcrBCHHbIrrI,r cHopocrflr\llr i,rB ltaraJroI.a
H. Pontar'r [14]. ]lce Iaayrlaeuble BBeBAri lracrroJrararcrc.s ]ra rJraB]roi.r rocJreAo-
BaTeJrbrrocTr,r Ar4arpatrArLr cIIertTp - cBeTIIrrocTb.

Cucrttpot'par,rlrr,t yxaBarrrrbrx anea4 6lrrrr rioJr5rr1s1161 i1n cueri.rytor.parlre
7220-an pet[ncnropa I(pr,rucxoii acrpodr,rai,r.iecrroi.i o6cepulroprrr.r AIf CCCP
c lr.{crrepcr,refi 23,11 Ll aut y IrI-',. IlprnrcnflrrrrcL rr.racrrrrrr{r{ I(oqarr 103 - aO,
oxtsarIJBaloilIIIe creHrlla,rrbrr.yro o6.nacrl I 5000-3820 A. fl-lrrprrila rrICJrr.r

cflel{Tporpar}ra 6r,r;rra paBrra 0,0G .u,.+t, rlro coorBercrr]yer rrrrllrrse rrao6pa-
,I{eHI{rI IueJrI{ I{a rIJrac'rllHr{e, pauuor:i 0,04, u"u,. ]lrrco.ra troJrJ/qeHr{r,rx crreHl,poB
paBrla 0,9 .m,,rt.,(ta narH4oli anea4rr 6r,rno no.uy.reHo [o 4-5 cnertrporl]axru,
AJI-fi Toro 'rto6tI oxBarl,rrb Becb crlel{Tpa"nr,rrrrii Lrrrrepua,rr? a rar{}r{e yrorrrrr,trr,
oIIpeAeJIeIIIIe BItRr{r]aJIerrTr{LIX Ir.II,IpI1H.

3. /d.na r!oto,rterplr-tecnot'i o6pa6orrtr,r rroJry{eHrrbre olcr:T.polparnrsr 6uurlr
upona.rrl,t6lloBaIIII IIa cnenrporparle UCI-5i, a tsareNr rrltcxleperrrrr rra carro-
pelr,rcTprrrPyrcrqcNr nrr,rnpor!oroMeTpe rr,rra Mor.nfl c yBcJrr,rrterrucrr 50 pa3.

/{rur yrepelllroro []lotseAerrr{rr }relpe}lr;BHoro crrerrrpa, -rro6u yrrccrr, rlrc-
rtalKaloqee BJrI,rfl}rI.'Ie Jr],rrrrrrt ilorJrorr\eIIr.rn, 6wt r{clloJrr,BoBan r[orolrerprrqectruii
arJrac P. lln,ru,lrrrca r,r Y. Xi,rrr.rircpa [1G], n noropou fl1)r,rr]cAorrbr llcrrrcrpo-
rparlrrbr crrcr{l,llorr BBeaA c l{rrcrepcr{cii lt,2 Alnn, y }, 4500 .\. lJ arorr arrrace
6una nr,r6parra ilueaAa a C['Ii F5 IV, 6",rr,ianas ro crcnr]aJrbrroxry rrJraccy
14 ItJlaccy cBerlfllocrrr It BI]e3Aarr rrarireii nllorpaulrrJ, rrpr,rBctcrrrrr,rlr n ra6t. 1.
I{a peructporparr}rax o CMi yr{aBarrrroto arJraca 6u.rg,r r'u6p&rrr;r )rtrflg11111
clleltT]la, cBo6oAHLIc o'r nr.rnr,rii. 3arem DTr,r ]r(e yqaorfitr orc]r(ACcruJrrrJrtrcb rra

IreII{CTpOIpa}{MaX IIO,tyrIeIIIIbIX IIalIlI ClelirpOts 11 IIO llr1,l[I oTlleTlta]I fipoIrO-
AIrJrcfl unasHlrli IlelpepLIBIILIii cfiertrp. TaHaa ill]eltocropo:r(rrocrb AaJra BoB-
NIOXIIOCTr upOBCCTT,I AoCTaTOqIIO yBepeIIrIO IIenpCpLIBrIIJit ,;uCttrp, IIOCNTOTpTT

Ira He6orr,IIIyro Ar{cIIepctrrc rolyqeHHbrx cuertTporparrlr,
flpu otox4ccrBJleIrI4I{ ;u.tlrraii B cllertrpax r,ravaracr\rr,Ix caea4 6r,rll,r rrcrroJrr,-

BOBarrr{ cfrr,rclfl,I IUrr4rI BoJrrI cIIenTpaJrI]rrl,rx trr,trrr,ri,t B crrertTpax F-auca4

.{xr. ()ncrrcoua [17], ft. Par:ira [18], l[m. I'praric.reirrra l12) n ra6,rr,rqbr crerr-
J)arrrrrr,rx.unrrr,rii C. M, Pai,rcnoro, A. I4.3aiigern, ll. tt. flporto$rena [1.9].
'fatt nart [prr Ar{crrepcmu23,4 A/rrr",t.l rrrrorr,re Jrr,rrrr.rlr 6.uerr1r,rp;'rorox Apyr.c Apy-
I'oI\{, To na rra6nro4aellbrx Jrtrrlr4ir 6r,r.lrr,r nr,r6paur,r Jrrrrrrrr Te, I rtoroplrx 6lerr-
,trllpoBalll,leM Mo]HIro 6rr.no trpetre6pc.ir,. tr{a-la cfaBrrlrreJrr,rro ue6o,lsrrroii Ar,rc-
nepCI{u ItoIrTypr,I ,;urttlri,il lleTaJIJIoIl r{NIeIoT B ocrroBrrotr r,rrrCTpyLrcrfltrrJrr,rroe
rIpoIrcxolltAeIII,Ie, I{ AJIa orrpe/IeirerrLIf altr]r4naJrerrruoi.i rrlrpr,rrrr{ I,rx Nroir{rro
Upe/1oTaBJITTTL rl l|rr,qe Tl]eylOJrbIIIItton. O4ttarto r,13-Ba 6JIerlAlrp(rBarru.fl ,r. DTrI rr]lo-
CTLIe ItOIITypbI IIO IIIIOfI,Ix CJIyrlaflx CTIJIbI{O I{CIta}HeIIl,I. TC;rtr,rrtlru, ItOTopbIe
6.neu4rrpouaJrucr crr"rlsIIo, xII,l rre paccrrarllr'rBaJrr,I. Ho 6r,tnrr rI Tar(rre JrrIrru,r,I,

l{oToptrc 6.netrqr,rponaJlllch Ire crrJlbr{o, y rtorollrrrx uBarrrrrro rranJrai-trLrBaJrr{oL
JII{[lL IIX rtpbIJIbfi' a I{eIITpa.rTbrILIC OCTaTOiIIIbIe IIIITeIICI,IBEOCTI,I OCTaI]aJIl,ICL,

I{EI4CITA}{{ClII{T,TITTT. STtS}TBAJIEITTIII,Ie IuI,IpI,IIILI DTr4x JIIIITIII:I II€ JIE,3'I onpo[eJI'ITI,
o6r,t'rnLrrr cuoco6ou, TaIt ItaI{ AJIfl I{I,IX I{cBotsrIoEtIIo rlocrpot{Tb Beob IioIITyp.
B arolt cJlyqac 6r,rn ncno"irr,tsoBal{ }IcroA ocrarorruLrx r,rrlTe:Icr;IBrlocrcrl, cyrb
{toToporo 3art.[rcqaerc.fl B cJreAvrou{0.\r.
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f[na Haln4o]ro clenrpa 5rr.nra uu6paHr,r rloJlllocrr,ro cso6o,{Irbl0 or 6neu4

Jrr,rrrIrIE y Elrfr orltx rnnrafi 6r,r.na uoctpoella BaBrlcrIl\Iocrrr rIcIITpaJIbIIoii ocra-

ro.ruoii r{rrrerrcrrBrrocrrt trrr,rrlvrr4 l'vo or IIJIoIrIaAI,r I(orITypa JIIIIlrll,l 5'. ]l na-

rrccrRe apryh{errra 6rrna nrr6paHa rrJrorlaA}, Itol{Typa, IroroI\ry rITo lIlICTpyl\'IeH-

.l.a",rsrrlrft Korrryp o6ycnonlcn rJraguLrr\{ o6paaoru pacce.rll{llerl cBe'ra B Dl{ynb-

cr,r!I rrJracTrrrrl11r{ lI, oJIeAonaTeJrLrIo, IIe rtcllrreTcfr c 4,nlrltofi .BoJrIrbr. Ilo4o6lrr,re

.BaR1TCI{I,IOCTII, fIoOTpOCIIII5te OTAeJILIIO AJIfl }IeCItOJ.tl,I(ll.X CncHTpOIpaul'I O4rtOli

r.r roii ll{e BBSBADI, AaBaJtI,I oYeIIL XoPolloe CoIJIaclIc lre}I{Ay co6oti. IIOcrOlry

lutrocileAcTBr,rr4 1\{r,r CTporrJrlr o[r[I1 o6quli lpat[ttx AJrrr ]lccx clloltrpol'parlill AaII-

uor,1 enea4tr.

Ha r[ur. 1 B Ha.recrBc rrpr{tIep& [p],1r]e(errLr SaBr{cr{x{oclfr,r i,vn or s 71.rra

t3034 o CMi, xDra, y Scl. I4cno.rbayrr DTrr 3aullclINtocrll, rla ooIIoB&III{lI Ir13-

ltt)peIrHLIx BeJTI,IIII{Ir t'ro 6ttJtlt ]roJryqcIrLI BeJII4rrlrIILI S, ttotopr,rc sareM IIpr4 ro-
Nrorult IlllcrrcpcLIorllror.o ullolxtrrcJttl 6rrrlr ucpcrcl(eIIIJ B DItl;uRaJrcIlTIIbrc [rll-

1,)rltrl W7 pn 122 trtrur,ri,i [IeraJIJIoB LI IIETII N{oJlcltyJrflpflIJx no.rl0c CH' Or'-

yocr,rreJrLrrEr.fl orur,r6Ha,E orrpcAeJrel{r4ii arttttrnancrrtlroli url4prlHbr yfiaBaIIa

lttr}I{e.

0,1-0,2 0,2-0,4 0,4-0,6

0,09 0,08 0,05 0,03

Itarr nlr4no, orru6na yrrerrLr[aorctl c ]]oBpaorilrILICr\I :r.ttBI4BaJIeIrrIIoii tutr-

l)r,rrrLr JIIIIIT{r,I I,I AJItr Wx:0,5 A oua pallHa 3%. SIIsI'In&.IICIITIILIC ilIl{ptrIlbl

.rrrrur,rrl.i , orrpeloJlerrn6re rro x,rcroAy ocrarorrllLrx uIlTcllcllBlrocreli, tua;ro o'r',nlt-

qaloTcfl oT aHBr.rRaJIerrTrrr,IX llr]IplIH, onpoAeJIeIIIIr,rx o6rr.ilrr,rl'r uyte,n.'lart,
3llanr,neirrreu 6r,uto rro4crruratro colepE{aIII{c }}tcJle3a lro JII,rIIIlfll\I, aI{BrrBa-

,"rIOI{TIIAfl IIIIIPI{IIA KOTOPI]]X O[PEACJIflJIAC't, IIO ]\IETOAY OCTATOTIIILIX 
'IIITEIICITIB-

rrocreri, u rro Jlr,rrrr4fltr, A,ltfl noTopblx anBrrBaJrcllTlrafl rrllplllra or pcAeJIfIJracE,

06r,r.rur,ru rreroAoxr. Peay"rrstar rro,rryrirlrJlcfl oAI,rIIaItoBLIrl. ,[,auulrii NIoToiI rro-

BIIOJII,IJI IIaN{ BbrAeJIlitr, 6O.nrr[Ce III{CJIO nrtrrUr,l ilIeTaJIJIOI}, I(OTOpIJo I'IOE{IIO 6LIJIO

l{orroJrrr3oBaTr), HeolroTp-fl rra yilIepeIIIIyIo AlTcrlepcl,lrc' }torrrypr,r JIlIrrI[l"I ]loAo-

pO4a H,3, Hr, Hs, I{., H(, Hr, a TaI{}Ito ;rlruUt'r ,IOIII43Olla}IIIol'O I{aJILIItrfl

cTpor4Jrr,rcrr rroJlrrocTLro c rlx ltllr,rJrbflrrrl, r,r IIJrfl TII,IX TaItE(e o[peAeJIeIIIJ 3l(l]tr-

BaJrerrrrrlJc rrrlrp1,1r{Lr, Cpanuculre oltpcAeJrcrlrlt:i altn-LrBaJrc]rrfrrlX IllIpl'lrI AJrfl

BoAopoArrr,Ix Jrltrl,rfi c onlle/{c.lrelrrrtrNr]r Apyr']rx aBTopoB Aacr BIToJIIIc yloBJIerBo-

pnTeJILrIoe cor,fiacl,Ie. 3ro urixttro lll4Aelr lt,: 'r'a6lr. 2, rge [pI'lBcAe]IbI eItllUBa-

.rletITIIbIe IIt.tlIlI'IIII,I' IIO.IIITJeIIIIhIO AJIrI SDeBALI s C1\4i'

'.fa6;nlrlla 2

W1,

IT

Pafir [18]
Iionpuyn

46
23,4

3,11
.) oQ

3,17
3,03

3,20
3,'13

3,15
3, t9

1L9
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Buytpcrrrrntr TorIlrocrr, rlaurfix orrl]eAeJrelurti enruuane]ITrrbrx g1LIIIuII JItr-
Huri ,o /'ro (a rarurx olpeAcJrerrzrfi wr,6om.uurrcrno) BrroJr]rc yAoBJrerBoptr-
rcJrE,Ira V. Alrrr ocrrosnoii [,Iacc[I nraunl:i cocraBJrrrcr - 6%, O4uano t{br rrcr]oJrb-
SOBaJIII cl]cI{rpollllar\IlIbI Co cIIaBIII{TcJILrro rre6onsluoii 4ncnepcuel,i, noorouy
lllrrepcclro 6r,uo ycraHoBI{ub, cyqecTryror Jrtr c.rrcret\,rarl4rIeo6ue paBJrr{qutl
llelI{Ay IIa]III,IlII,r oIIpeAeJrelrr4JrMrr DnBI4RaJIer]TrrLrx [rr.rpII]I rraullt lreraJrJroB
IT 3I{BI{I}AJIE}ITIIIilNII,I ITII4PIIIIAIIU, IIOJIYIIEHIILII\III IIO CIIEITTPOIPANIT{AM C I{UC-
rrcpcncii 2-lt Alx,.t't,. ,I[.nn etolo 6r,l.rro upone^crro c]laBrlerrrre DrtBrrnaJreHTrrrilx
IXIIPI4II JTT,ITITII:T, ilO,ITY.IE}{IIbIX ]IAAIII B CIIEIT?PAX 3BC3A 4 CMi, O UMA, O PEr,
y Cyg c crulr.rBaJrorrrrrLrnrfi rxlrpr.rHalrrr, rroJryareHrrr,rnru f],m. lpr,rncrertlrou t12I
n H. Pairtorl [18] no cncl{Tpol-paurrarr Arrrr aTrrx ?fie BBeBA, [oryqcrrHbrnr c 6onr,-
uroii 4lrcnepcr'reii. lpa$uItu cpalrIlell,rrr anBr{BaJreHr}rr,rx Iurrpr,rr{ 1rpr{BeAelr6r
rra{nr.2m 3.

tr4a rpar[r,rnoB BEArIo, rlro IIa[rLr on]leAeJreHrrrr DrrBr{BaJrerrrrrbrx r11rpr,rrr Ara
c.na6lrx JIITIIITIIt HCcI{oJrLI(o Ba r:irr}r{errbr rro cllaBHclruro c ar{BfitraJrer.ITrrbrlrr4
IxlIprlrlarrI'I' noJrytlcIIIII)Irllt c 6o,lrrtuorl 4ucncpcueii. [Io ucei,r rnqlrlrocTI4, 0To
BLIBBaIIO rre6o,nr,rrror,"r paapclxalorqei,r ctrnofi cilcl{Tporpa$a, 9to6r,r Lrcl{Jrlorrr4Trr
DTy Clrcrexrarr4trecrryrc ourr,r6rry, 6lrn uocrpoeII peA.yr{qrTonur,rr,i rpad]r,rH. Ha
ocllolre $lrr. 2 u 3 t. c rox{or(Llo ltoro rpa(rr,rna rrarl,rrLr onpel{cJtcrrufl cnBrrsa-
JTcIITIIbIX IrrI,Jllt'III 6r,rnt,r upttncflenL,I It EtiBrrRaJrcrrTrrblr\{ [rlrpr4rrarr, rroJrytre]rHr,rNr
no cllel{TporllaNlilIall c 6o.nluroii ilncucpcr,reri, Poaytrr,r'arbr onpe/{eJrerrr,rrr artBl4-
IlaJrcrrrrrl,rx rxr,rpr4rr, rroJryrrcrrrrT,rx raFrr4nr o6paeol,r, co6paH6r n ra6n.3. B nep-
ron cro'rr6qc 'ra6;rl,iqr,r /laIILI AJTLIHrI no.rn nururii cooruercrByrotrlr4x oJreil{er.rro3,
Bo Dropoxl - Hoatep rtlrrrbrrrrrrrera, corJracuo 1a6.nptqag III. Myp [20], n uo_
cJIeAyIoqI4x cro.n6qax AJIrI ltarfiAoi,i asea4rr npuReAerrbr eltRrrrlaJrerrrlrbre [rtr-
pr{trr,r .nr,rrrlri,r ilorJrolqerrl{fl, oilpeAere}rrrrre r{allrr Henocpel(rrBerr}to, T, er

tr,
tg ,, '106, w DItBIt.BaJIeIITIrtrrc tuupr4rrr,r .nlrrrrrii ror.Jrouleru.rfl, npurloAgIIrrble

m 6o;tr,urorYr Aprcrepcr4r4 u o6oena.rerrrrbre B ra6rr.3, uan lg?.rOr. Vrne ze
IIpeABapTITeJILIIOIO pACCI{OTpeIIIIfl DItIII4BaJIoIITIILIX ru1lp1H .rlrrUrfi AJrfl paBJIIIar-
IILIX 3BeBA RI{AIro, aITo I(JL[ Ilel{oTopr.tx BB0BA oArrolo I{ Toro }I{e ciler{TpaJ]brloro
HJIACCA lI J{JIACCA CBETI,IAIOCTLI IIEI{OTOI]IrIE JIIIIIIII IIETAJIJIOB CNA6EC, IIEII A.[,I
Apyrrrx.

TaIt 6unrt cpaBIIeIrLr aItBrIIlaJIeIITrrbrc rrzpr,Irrbr AJrn cJreAyrou[x rap BRSBA:
yser IrTv r, 0 Per IrTv; * TriF6IVu0UMaF6IV;ocr\{iF5IVuHD zl&Bo4
F5 IV. PaaJrr,r'Il,rrr n DIrDI4BaJIeHrrrrJx rrrr{prruax nznuii [ol.Jrorqe]rzfl [reraJrJroB
r{oEtIIo o}ItI4Aarb 3a crleT pasI{r{uLI B Ter\lilepaTypax 14 AaBJrerrrlrr.l BBe3A, 3a caleT
pa3lrr4rlr)r n ryp6y,ireurrrr,rx cr(opocrflx r,1? IranoI{eq, 3a cqer paSr-rtlrrbr coAep}Ka-
rrll.fl Ntel'aJrJroB B 3Be3AaX. tlrO6r,r Saparlee ocno6o4urscrr or Her{oropbrx I43 ar4x
a({exton, yHaBa}IIILIe napu 6rrrr,r uo4o6panr,r o4z}rano3b1r{r4 rro cne6TpaJrb-
HON{y r{Jraccy rr cBerr4Mocru. Ter,rneparyprrr ll ryp6y.neu,rHrrle c;1opocrz rar{E(e,
N{alo paBJIl4qalorctl AJIa sBeBA nanr4ol,i IIapLI. Iloaromy BJrtrflHrre err4x rrapa-
MerpoB rllox{rro 6rrno nc yarr4TbrBarb.

OcrasaJrocn ltroflycrurb, qro paaJrzrrrr.s B aHI]trBaJrelrrubrx flrtrprrrrax JItr-
uufi nornorqeHr{.fl I\{eraJIJroB B 3TtrX sBesAaX BbIsBar{O pa3r.[qtreA{ coAep-
}I{aHIIfl AaHHLIX NIeTaJIJIOB.
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VHaaasnrre cpaBHeHr{rr W, npunegeHhr Ha r!r,rr.4--6. tr4a cpauueHrrs Br{A-
Ho, qro s nepnoft uape (Sar. 4) nalr6oree cr{JrbHbre rru:rrfrLr r[eraJrJroB rrMeer
sBeBAa 0 Per, no nropoft'uape (c[ur. 5) uecxonrHo 6onee ctrJrE,rrrre ilfrLruu rrMeer
8Be3Aa a Tri, t{, I{aKolreq, n rpem,eft trape paaJrr4\tufl B anBrrBaJreuTrrr,rx rrTr{-
ptrHax ,,-wuwft ue ,o6napyrxeuo. 30ea4a HD 218804, HecMorp.f, Ha ro arro oHa
r4Meer 6orturyro .[pocrparrcrBeHrryro cHopocrE,, rroHaSaj-ia rrfrHuu ranoft xe
cr4trrbr1 Har{ r4 BBesAa C uanoit [pocrparrcrser.rnoft cnopocrbro o cMi. Bce aru

(I)flr. 1r, Cparuerure arturlDaJrer{Trrblx rnnprlll Jrl4urlii [or.nomerttrfl AJrtr 3.Bci]4r,1

y Sel IiT V (ocr, op4uuat) Ii sBe3ALr 0 Pel'F7 \/ (ocr, a6cuncc)'

Aar{rrbre rrccnoJrrrKo }re corJracyrcrcfl o ouelrltaNr,r H, Portuu 12L,221, TaIt Italt

ee pe3yJrbrarbr rro1asDrBaror, qro 3lle3/{Lr y Scr, o Tri, 0 Pcr, 0 ul{a Bce flB-

Jrfrrorcfr BBcBAax[[r co crta6blilIr4 Jr]rrllrflxu[. Bepolrl'no, rlpuqflHa raltoro pacxoE{-

AeHtr.rr Bar{Jrloqaercrr B pa3JItrq[rr ItprrreprleB oqeIII{I{ cultr,r ,nrtrrltir lI B rteroAune

cpaBrrerrIrr.
4. fIory.rgllrl,re eHIlr,rBaJrerITIrbIe rxLIplrlILr rIcrroJrr,3oBaJrl,IcL AJLfl orrpeAe-

)rerrrttr xur,rrrarecttoro cocraBa tr IIapail[erpoB arrlocr[ep BB334 xIeroAoM HpI{B],Ix

pocra, Cn.rr,r ocqnJrJrfropoB rnnrrii, r{eoSxoAr,Ix{bre [JrtI flocrpoeltxfl HpIlBLrx

pocra, Rr,r6r4paJrlrcrr L,rB cfrrlcr{a, cocraBJrerrrloro n ftpnucnoit actporfraalrrecHoii

o6cepraropru t231.
}{punr,re poCra 6r,r,11r [ocTpoeIILI lteroAorl, [pc/UIoJIaraIoqrII{ 3al\aH[c I{e-

rroroporo [peABap[rcJIb]IoIO BHatIeIJtrfl rellfleparyprr noa6yxr4eunn '1'o 124),
IY,

'1. C. [{I{ OTI{JIaADIBaJ]?I rIO OCtr OIIAUIIaT BeJIIIIIuIIbI tS ?, ' '00, a lro Otlr'r a6Cr1r'rc0

128

ct



lg X1 : 1g Sl,l"-'ff "r,

r.Ae E, - rloTerrqg.a.ir uOa6ym4ertufl III,I[{IIe]lO ypoBIIrl, IIp1I [epCxo11e C 1(o-

TOpoto BoBrlr{r{aroT /(orrrlr,re .rIr4IIi,II{ rIol'JIol{erlrlx. fIpe4napLITeJIbIIafl Tel'IIIepa-

r;rpa uOa6yHAelIrIfl 7',, nl,16r,lpa.rraCL AJIrI rtatn4oir IlBe3I{LI IIo CncI(TpaJILIIONIy

Olrr. 5. Cpaurrcur'ro orirlrrBaJrcrrrrrlrx Intrltrrrl ;ruurrii lrorJrotloIlllfl /{JItr 3IJeBAIi

0 tlr\'Ia I'6 I\r (ocr, op;lnrra,) rr 3Ro3/\r,1 o Tri FG 11r (ocr, a6cqr'rcc).

riJraocy; [ol(p06rree <i6 croiu 6ygcr crtaasllo IIrI]r{c. floctpoerutr,re ral{l'IrI o6-

lla3Onr I(ptIBbIe pOOTa IJIfI OT/leJrbrrrirx sJreNrerrToR, ]laxo/{flIrlllxofl ltalt B Ileii-

TpaJlbrrol{, Tan r{ rJ r,l.orlrlBoBarrIIotI cocToflIrlIflx,6ulrr,r o6r,e4],IHclrbr B ol(fly 06-

iir,yrc r{pilByro. lfpr,r o5r,e71r,rucrrr,rr,r rralr6olr,rrrr,{I"r riec rIpuI(aBaJIc.fl rcrl IIJIeNIeII-

TarI, r(oropbro uxrgJrrr Irarr6oJIrrlrree aIlICJto IIa/(ctliIIr,Ix trtrtrrrrli troI'JLolqe]IrIfI'

R rraueu cJrvrlae ral{rrall{ aJleilIelrrat{I,{ oltas&Jll{cl Fe I, lre II, Ti II'
ll rra.roc.rne reopcrr,rqecnoii rrpr.rBoii pocra 6r,rla nr,r6paIIa ItpI,rBarr pocra

/IJra o4rropo/lr{oii rro71eJrr,r arNrocd)epr,r Mnnna - 314lrurtoHa, pacctll'ITaIIIIaU

1\,1. J3py6ctreru [25]. ,[,.urt aroii .rro;Ierrr,r Bo uccii amloct}lepe 3Re3AIil orIIoIIrerII'Ie

,lc;rtl,r{141ILr

T,:

9 Idan. I(prrncxoft oocepraropnn, t. XXIV

(1)

11tr,.,It
{2)
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rrpr{Hnr{aercf rrocro.flHHbrnr. SAecb o'v - noo{4uqtreHT rrorJronleHE.fl B Jlz}rztr,
/c, - Hoas{uqtreHr HerrpepbrBr-roro rrofJroqe]FID.tt v N rt-qzcJro aroMoB Aarrno-
ro SJIeMeHTa, HaxoAftrltrxc.fl B cocrotrlJ[I[ zoBtv3al{Ztr ." tr Bo36yrfiAel{trfl i,
paccqr4rar.rHoe Ha t a ro4opo4a. Hpuosre pocra paccrrtrraH6r Bpy6eueru gnr

@rar. 6. Cpaallertle ,r,uruuu"nr"ni.\ tlrrrpr{E ruur,rft noruoq,enrrrr AJr.rr aBe3Ar;r
e CMi F5 IV (ocr, op4nnar) r{ Br}eBAbr I-ID 218804 FE Ii/ (oe,r a6cqncc).

paBJrI4rIHbIx anaqeuufi flapalrerpa #,"oa Bow Brcyrr, r,ta+SzqtreHrr,r nruefi-
rroro paBJro?r{eHr4fl rrJraHKoBcnoft {yunqlrr no olrtrcecxofi rny6zne

B (r) : Bo -f Brt. (3)

(4)

O'rrrourelrre
I3o

l)l paBr{o

t(e IJ :#, w 7'o_rpaHuqHafl rei\,rreparypa, Horoparr cB.s3ar{a c a{{errzn-
nor,i reureparyptii 7', cooruoureHr{er\r T, : I,zJZ I-o.

f{r,n auee;1, ,ccrreAyer{hrx n ,qauuoli pu6ore, f ilpruepuo paBHo +,
tr rrosTomy ua cerreficTna npr{DrJx pocra Bpy6en.a 6r,rfla or,r6paua reoperuqec1arr
rtpiznaa, coorBercrByroqafi arolry [apaMe"py. TeoperuuecHtre Hpr(Bbre pocra
6brnr coslleqeubr c na6nro4euHbri\{[. flo;ryuennr,re Hprrfr,re pocra AJrrr Bcex
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Aecgrrr sBeBA rlptrBeAer{br Ha +trr. 7-16. Cunoruna.s HpuBafi Ha na}r(AOM

llllcyuxe coorBercrByeT reoper[qecxoii KprIBoiI pocra, HauJIyq]rItrM o6paaou

vAoBJrerBopfroxIeft Ha6rIoAeHZf-N{.

BepueMcn fi Borlpocy o reMrleparype Boa6ymAelrut{ Zr. flpe4napl4rerbuoe

Brlaqeulre reMlleparypll BoBdy]I{AeIII4s BI,I6EpaJIocb AJI.a Ka}I(Aoii eneaAlr cile-

Ayroqr4M o6paaou. Bna'raue BaAaBaJracr o{{exrunnax reMneparypa Tu,

(,IleHrlBae[Iafl IIo cileltrpaillHolty firraccy BBeBALI [26]. Sareu Ha ocHoBaHtru

aroft reM[eparypbr 6r,rnra uonyrreubr reMtreparypa BoB6y]HAe]Mfl r{ ret!I[e-
parypa r{oHtr3arlrrr4, corJIacEo coorHollreHI{IO (5)

Tr: Tri To: t : 0,89 : 0,82.

f{annoe coorrrorlerrrde 6srno [oJryqeuo Ha ocuoBaH]r?r corrocran.lrerurir peayJr6-

raToB rrocJleAouaHrlii paBlIrrIHbIx BBeBA no CflefiTpor'palvlMarf c 6olr,mofr

Aplcflepctrefi? 0[y6JI[HoBaIIH];Ix paBJIIqHLIMII aBTOpaMI{. 3ro conocTaBJleHue

[peAcraBJrer{o Ha (br4r. 17. 3{{exu4B}Ibre rey1reparypl;r ].r rrpeABapureJl],Ho rlpu-
rrf rl,re Br.raqelrtrfl rer{nepaTyp noa6ynr4euux 7" gaur,r B Ta6r. 4 o tperreiu tr rIeT-

Bepror\{ croJr6qax coorBercrBeHuo, 3aret, rro aItrcJIy aroMoB, r{axoAflrrtuxcfl

Ta6nnltra 4

(5)

q CMi
HD 218804

a Tri
0 UMa

rcs.Ori

l Dra
0 Per

1 Ser
I'ID t3606zr

l Her

F5 IV
F5 IV
F6 IV
F6 IV
F6V
F7v
F7V
IT7 V
F8V
FBV

6500'
6500
6250
6250
6400
6250
6250
6250
6150

0150

5330"
5320
5t20
5120
5250
5120
5120
5't20
5040
5040

5205
5200
5\20
5r60
509Ir

5190

5200
5130
5000

5680'
5650.
5ti60
5560
5610
5540
5640
5650
5560
5430

3, B '10-6
3, 7 .{0-6
4, L.Lv*6
3, 3.10-6
3, 1.10-o
4,7 .10-o

4,0.L0-6
4,5 '10-6
4,0.10- 6

4,5.10'a

, ,CI

2,88
3,39
0,80

1.,82

4,90

2,34
1,12

0,05
0,08
0,08
0,03
0,08
0,06
0, 13
0,08
0,06
0,03

(6)

3,6
3,5
lt,0
2n
3,8
3,8
3,8
3,6

3,6

rla paBJIrrtIHbIX ypoBllfX, 6sruu olpeAeJIeHbI C IIOI{Oqr,p HpZBI;Ix pOCTa TelU-

reparypbr Bo36yE(I{eHr4a 7i. onpe[eJreHtre ?i nporaroAl{Jlocb rpaq)trIleclttr.

flo ocr a6cqucc or1JraAr;rBaJrc.rr norer{qzaJl BoB6y}r{AeH[I-fi Irrr]fi]rero ypoBHfl,

a IIo ocfi opAulraT - BeJrtrqzila

Tanrenc yIJIa IIaHJIoIIa Ha IIoAo6IIoM IpaftIIKe 6yAer ollpeAeJlffrr, reMllepaTypy

BO36yX(ACrr[fl, T. e,

(7)

rlo4o6r1r,re orrpsAe1eH1aa 6y4yt reM roalHee, qeII 6oJIbIIIe 6y4et 4uauasoll 3]Ia-

qeur{ii rIoreIIIIr{aJIa BoB6y}fiAeHus e. OnpeAeIIeH7.ft relltreparypbl Bo36yx(,qe-
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Hfrfl. T; 6rrnra c4craur,r rro nefirpanr,noMy ?r(eJreay, ]\{aprar-rly, HaJTbr{urc r(
trortrBoBaHr{or,ry rrrraHy, E BareM 6r,lro upuuflTo cpeAuee BHaqeHtre tro Bcer{

orlpeAeJleIlr{su. 3rz HoBbre BrraqeHr{.fl 7j noruerqeuBr s ra6r. 4 r; nrrroM cTon6qe.
floryuenrlrre rra nprBofi pocra BHaqerru.fl relrleparyprr noa6yx4euua f;
HecnoJrrxo oTJrtrararcTcf oT pauee trpuHflTLIx sHa.reEuft Tr, Eo 3Ttr pa3Jltrrltrfl

cpaBntrreJrhlro HeBeJrr{nrr tr He rlocrrr ctrcreMaruqecroro xapar(repa. flpu srr-
alilcJreHurl coAep]r{aHl4.fl paaruqHr,rx DJrer,reIlToB 6panacr, y}fi3 BeJrtrrIura Ti.

71a cparneuzr ua6rro4aerrbrx rr reopertrqecnrrx KptrBbrx pocra 6rrru ou-

pe,qeJreHbr BeJrtrqtrHr,r ryp6ynenrnrrx cxopocr eir u, w.[ocro.flHubD( ,myrrrr, ] .

Pesynmarrr arr,rx orrpeAelreszfi AaHbr ts ra6.rr. 4, B ceAbi\{oi\{ tr BocE,l\{oM cror6-
qax,coorBercrBeHHo. Onu uaxo4arc.E Bo B[oJrHe yAoBJrerBoptrreJrE,rroM corJra-
ctrtr c onpeAeJreHuflMrr ?1 Aplrtrx aBropoB (cm., naupuruep, [271). B xasecrse

trpprMepa Molr{r.ro rpraBecrr,{ orpeAeJreHrrtr utlr * or" BBeBAbr z CMi (ra6r. 5).

Ta6,nnqa 5

IpuHcrer,jE
1121 Panr [18] 

| 
u.r".r, frrf 

I

DoflP'lY{i

Ilpuuenacuar Arrctrep-
cun, A.l,utv, .

up tt,tn,f cen

r/v

2,8
,o

0,21..I1-a

lt,g
3,0

1, 1.10 6

B
ao

1.10-6

23,4
J,D

3,8.10

B cpeAlreM Berrr,rqtrr{r{ ryp6yneurnrrx cnopocrqft Houe6nrotc.n or 4 Ao
3,2 nnlcen. ,{nx area4 c 6onr,urnlrz .[pocrpar{crBeHHbrl\r[ cnopocr.fll\{r( BHaqeulle
ryp6yreurnoii cltopocru noryqzrocr, HecxoJrbr{o Htr)fie, arer{ ;{Jr.s BBeBA c rra-
JILIMtr trpocTpaHcTBeHHbIl\{[ CHopocT.flI,Itr, Ho raftoe IIeaIIarrzTeJILHoe oTJIu-
uue (n cpeAr.rcM 0,4 rculcen) HeJrbBE yBeper.rrro cqnrart pearrbEr,rflr.

llo aua'reuuflM rerrrreparypr,r noa6y)r{Aeuu.rr 2i, no.nyuerrF-brM Ha ocrroBa-
IIrr[ HpI[Br,Ix pocTa, trclroJlb3y.fl cooTrlomeHtle (5), 6rrnr,r paccr{uTaHEr rrorrtrBa-
quoHrrr,re reMneparyptt T, gtrF* Bcex [SyqaeNr];rx 3Be3A. osu nptrBeAerrbr B

rrrecroM cron6qe ra6t. 4.
Ecnu nalr trSBecrHbr renlueparypu ?, r4 [oJrHbre qucla aroMoB oAr{oro

I[ TOIO }fiE EJIEMEHTA B ABYX IIOCJIEAYIOq,I4X CTAAZ.IX trOHI43ArMtr, MbI TIOH{EI\[,

trctroJrBsyf rfopruyly cax6, o[peAeJrzrB eJreRrpoHHoe AaBJreHtre p". Tarue
OIIPEAEJIeHI{g.6uIw cAeJIaI.IbI tro MafHI4Io Mg I u Mg II, HaJIbqtrIo Ca I u Ca II
u )r(eJre3y Fe I z Fe II. O4uaHo B rrepBrrrx AByx cryqa.flx ltrpeAeJrettue pe
ueAocraroqHo yBeperrHo, v6o qzcJra arolroB, nari4eunr,re g.nx Mg Il u Ca II,
ocHoBaHbr Ha uuMepeuu.flx roJrbr(o o4noit JrtrHr.rfi B lta]fiAoM cilIrrae. Oupe4ere-
Htr.fl ?r{e aJreKTp0rrHoro AaBJreHu.fl rro ?r(eJreSy SHastrrelrno 6olee yBepcrlHr,r,
TaI{ Hart B c[eHTpax rrayrraeMbrx aoeag na6nroAaerc.rl Aocraroqlroe rltr{cJro nmnwit
Fe I u Fe II,'rro6rr cqzrarr qucro arolroB, otrpeAeJre]rHoe AJr:r aroro aJreMeH-.
Ta, HaAeffiIIbIlvl.

B pa6ore rrbl zcrroJrbaoBaJrrr r{MeHHo ETrr olpeAeJreutrfl. or.u upure4e}rbr B
AeBflTOTI CrOU6qe ra6n, 4. Cpannlrnan aJreHTpoHrrr,re AaBJre-{I{.s AJrfl 3Be3A

1.36



(6LIcrpr,rx) LI (rleAJIeIrHbIx), r,IoEtl{o BrIAerb, aITo oI{u }IaJIo paSJrltqarorcrr.

floryuenur,re Bbrrrre BuarreHr4fl aJrer(rpoHrloft unoruocrtr r{ rer\rneparypu noa6ym-

Aerrr4.rl 6rrnr.r ncnoJrbaoBaH],r AJrfl orlpeAeJlelrrTfl rIoJIHoro rll4cra aroMoB paB-

JrurrHr,Ix eJrer\'reHToB, Tan ralreelt

Jg r1o: lg

I

lsrto- lggll + ff.,+ lga,t Igtur,- W!:"- .
ltl ec

JV

-LUl (B)

Orcroga

(e)

'lattnlt o6paaou, AJrrI orrpeAeJIcrurfl arlrcJla arorroB rlarr rleo6xoAr{[Io B]rarL,

BeJII{qtrlry noar[r[r,rql.reura Herrpepbrr]rroro rrolJrouler{r4r /r:r. Sror noadr(rr,rrlr,rerrr'.

rrurrroulr,rircr {yunqracii o;nertrponuoiir utroruocrr4 r,r relrrreparypr,r, 6r,ur pac-

ctll{rarl uo ra6nuqarrr C. tlau4pacexapa }r f, Mro}rua [29]. flo;ry.rg11roro aHa-
tleIrtrrfl noadl{uqr,rcura) pac,crrrrrarrubre rra { a rreftTpaJrLrroro nolopolla, rpr,rlre-

/{eHIJ Ir ta6rl.4 B AecrrroNr cto"n6qo. Itoa{c[r,rqucl{r HelpepbrRrrot'o rrorJrolr\e-
Itufi t] paccllarpl,IBaei\Ioll i,IIIrepBaJIe Tei\InepaTlp l,I ClleltrpaJlr,rroii o6lacrn
onpe^cJr.fIeTcfr B oclroBlloi\r rrofJrorqerrr,reN{ oTllI{IIaTeJILrrrJX 1[orroll BoAopola,
nan r'romrlo Br,rAeTr, r,ra ra6nurlr,r R [29 1.

flo {oprryre (9) 6r,r.rr,r noryarcubr qr,roira aroi\roB, rraxo/[rrqr,rxcr n nej,ir'-
paJrbllor{, 1g Iy', u rtor{praoBarrrrorr, 1g 1V+, coctoanr,r.sx. Arour,r BCex llaccNrar-
pI'IRaeMBIX SJIeMeIITOu IIpl{ Tel{nepaTyllax, COOTBe[CTllyIOIlIIIx CICIT'|pAJILItLtIt

I{Jlaccalr I,rByrlaerr],rx aBeBA, lraxo[r{Tcrr B rrei,irparr,rror\r rr R ol{rla?r{Ar,r ,rorrilBo-
tsarlrlor\I cocrotlrlnrr, 13ropaa $asa rrouuaaql,rr{ rrpar(r'r{rrecr{r4 orcyrrcruycr. I}r,r-
altrrcJreHlroo ooAepTr{arrr,re I(Jrrr s.rIctrerrl.olr

[,Ig, AI, (Ja, Sc,'l'i , V, Cr', Mrr,.b'o, Sr, [3a

lpeAcralrJletro u ra6Jr.6, u rtoropoii 4tra r{a}nAoi.i BBeBArr tr ri&}fi1{olo Aaruror'(l
aJretlelrra ilprrBeAeIrLI: uolapn{lr rrr{cJra arotroB cJrer\rerITa B rrellTpaJrr,rrolr oo-
cro.flIrrII,I, rorapr{u ar,rcJra arorloB AJrfl o/{rra}fiAIrLroHr{Boua}I}rbrx coctoruurl
w noraplr{rI TIoJII{oIo arrrcJra arolloB Aarruol.o BJrerrer.rra. IScc upuueTlerrrlble.
rltrcJra paccqr,rrar{br na I z rref,rrpaJrr,rlr,rx aror\roB BoAopoAa, r. e, lg ff,, :. 23,78.
Te sua.terrufi, ItoTopbre rrc onpeAeJlerrrrr HefrocpeAclnerrlro l,ril riprd.nori pocra,.
a HatiAeHLr no {opuy.rue Caxi, r;artnrorrerrbr B cno6nr,r. f{nr rex i)JreuerrroB, /{Jrfl
I(oropllx no npr,raoii llocra onllcAeJrerrbr rrlrcJra aTor\roB r{afi ]l rrer,irpaJrbl{oM, Tan
r{ B I[oHr{BoBarlrlor{ cocro-flrll,rflx, rroJrlroLr rrrrcJro aro,i{o]r 6rruo uair4erro nalt
cpeAlree BI{aqeI.II{e r4B rloJrrroro qrrcJla arorroB, rrali4enrrolo rra ocrroBc turcJra

ueiirpanr,ur,rx arot\,IoB, pI ftoJrrrot'o qtr{cJra arol\ror}, rraii4etuolo rra ocrroBe rrEcJIa

noHIrBoBaIrrIbIx arotrIoll 0Toro E{c DJrearerrra, Taxr,rc olpeAeJrerrl,Ig 6t;.rrtt cl{oJra-
HLI I.UIrI xporla, KaJrrqrl-fl u )I{eJIcBa. f{la uaIrU,r.E orrrr rre 6H.rrr,r c/[eJralrbl, TaI{
ItaK coAepll{arlr,re, oIIpeAeJrelrr{oe r:ra ocHoBe arr.rcJra aTortol} MarHl,rrr B trro}r},rrjo-

BaIIIIOilI COCTOTIIIUTI, SaBDIUIefio UO CpaRTIeIII{IO 0 COAep}I{aIII,1Cr\I tI&1'IMfl I{&

Co.irnqe. flo.nrroe qr,rcJlo aror\roB A.rrr{ uarrrr,rfl Bl,rqrrcJrcHo }ra oclrolle rurcJra irro-
uon rreIlrpaJrbHoIo trarrrr4r{. B ottt,[roe orttJrorrelrr4c rraIII1{x llarrrrbrx or co-

AepxraHrrrI, Br,rsr,rcJrcrrnoro /{Jrr{ Co.nrrqa f(.4e flreporr [30 |, iroriaar,rBae'r
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Ta6;ruqa 6

1 5. fl2

20,4rj
18,16
r3,78 

l

(i6,51) 
]

16,51]
(19,8 r )

21,17
21,[9
13,23

16,23

16,55
(10,86)
13,95

i 3,95

l(12,44)
| 15,43

1 
15,43

I 12,30

llt+,w7
| 14,e7

12,61

16,17

t5,54
4.3,92

(i 6, i9)
16,19
15,63
17 ,63
17.64

lc, rzl 
]

13,15 
|

1J,{5 
I

(8,04)l

12,44 
|

12,441

7 Dra llD
2t 8804

IID
1360640 IeI

IVIg I
Mg II
Mg
AII
AI II
AI
SiI
Si II
Si
CaI
Ca II
CA

ScI
Sc II
Sc

TiI
Ti II
T
VI
VII
V
CrI
Cr II
Cr
n{n I
NIn II
X4n

FeI
Fe Il
Fe'
SrI
Sr II
Sr
lla I
Ba II
Ba

15,40

20,40

LB,O2
,13,47

(16,49)

16,49
(20,58)
)) rtl
)),)t
13,10
15,78
16,43

(10,18)

13,61

13,6 1

(r2,12)
t5,43
1.5,43

12,38

(15,40)

t5,40
12,,9L

15,95
15,72

13,70
(16,27)
L6,27

t5,20
77 ,ttg
'17 ,1t9
(8,45)
t2,75
,IZ, I C

(7 ,77)
12,50
12,50

1 5,99

20,80
,y,

rzqsol
22,1.4

,r,r,

(10,85)

73,84
13,84

(12,67)
15,53
15,53

L2,99
(15,63)

15,63
t3,46
16,68

t6,74
1.4,31.

(1.6,44)

L5,44
15,91
t7,73
77 ,74
(9,51)
t3,37
13,37

(8,06)

12,35

t2,35

1 5,70

20,60

18,00
13,70

(16,43)

16,43

(re,s4)
21.,23

21,25

13,'llt
15,81

r6,32
(10,0e)

13,20
t3,20

(12,14)
15,1:l
15,13
12,07

(r4,84)
14,81t

13,05
1 6,36
15,85
13,63

(1s,87)
15,87
15,5i
t7,45
'17,45

(8,87)
12,89
12,99
(7,8i)
12,26
12,26

15,69

17,93

13,19

12,69

I

J 5,75 
I

:!0,121
J B,04 

I

J3,e3 
|

(10,58)l

J6,581
(20,34)l

21,35 
I

21,391
J 3,23 |

16,39 
|

16,62 
|

( r 0,0c) 
|

13,77 
|

13.77 I

1r z,o01l

I 5,55 
|

15,55 
|

12.28I

1rs,orll
15,01 |

13,2u I

i 6,56 
|

i 6,00 I

i 3,ci I

(t 6,14)l
16 ,141
1 5,62 

|

J 7,56 |

fi,57 
|

(e,31)l
13,241
t3.241
(7,g4)l
4rroI
12,2C 

I

tltlr;.tr lri,i4l15,12l rc,aol rs,sz
2u,Bs I :0,60 | zo,z:l 2t,otl zo,7b

17,uBl 17.e51 rz,zsl rs,4i I rB,u5
ri,c7 | rs,u8 | fi,q,a,l 14,LJl t4,07

tr u,:r)lr ru,;i0)l(t0, r u)l( ru,0r) l(r 0,67)
ru,2a I ro,ro to,to I ro,c: I ro,oz

( t'r,n I ) l(20.7 I )l( I c,44 )l(20.6;;l 1 r c,zcl
2U,8U l 21,93 | Z{),7() I 21,titj I 21,u5
2u,Br I z r ,col zo,tzl zt,tol zr,ot
l3,2u l r3,371 ru,ro l 13,7i I r3,5J
1o,1ol 1u,rsl ro,{zl ro,sal rc,rc
ru,4ol 10,52 | ru,r:| 16,8u I rc,t;4

( ru,T3)l(r0.iu)l 1,r,c:yl1 r r.37)l( r0,c r)
ri,65 I r3,50 | tzflcl J4, r(] I rr,cjl
1J,65 | 1J,56 | rz,c{r | ru,tGl fi,cr:)

1tz,az; l1t z,;c111 rz, tall1 r;,zs rlt t :z,Lror

15,6e | 15,46 | ts,tzl 15.c2 | r5,5e
15,0c | 15,46 | n,t'zl ts,cz I rr,sc

I n,sz1 12,18 | rz,u3l reJzl n,aq
(vt.Bblgl,64lt r s,;rr 

I r I 5,57 ) | ( r 5,;] r )

14,821 t4,ti': I u.u | 15,s7 | 15,1
13,21| )t,04 | 12,u8 | 13,77' r3,16
ru,1Bl 1c,301 16,251 l6,c6l 10,53

15,7rj | 15,7u I 15,73 | 16,341 15,,J4

13,82| rr,z6| rL,ruI t1,441n,B7
(15,,J:)l(r5,u3) ( r i,6e) (r0,ilr)l(J0,u4 )

r5,rrz I 15,e3 I rr,ol I 16,401 16,04

r5,uz I r5,uu I li,rz, | 1o,z1r I ls,BJ
L7 ,BO I t7 ,52 | 17 ,29 | 17 ,'ro | 17 ,7 t

r7,8r I 17,53 | fi,zc I L7 ,stl 17 ,72
(e,58)l ('J,32)l (8,e4)l(10,11)l (e,50)
rr,3el r3,1e I r2,BB | 13,76 | 1i,i7
13,3Ci 13,lu1 12,881 r3,76 | 1J,37
(8,72)l (B,ru)l (8,00)l 0,uDl $,24)
t2.rbl lz,itil tz,n | 1J,ue i tz,14
12,,rbl D,4cl n,y I B,oll D,i4lltl

17,88

16,48

17,43

L6,77

13,56

16,08

14,28

15,81

Tanlr(e Hpelturar:i. .(auurre gna Conuqa [prrBeAeHbr It coAep]fiaHr{ro aJreMerrroB
s CMi r{ Barrrrcarrbr s ra6n. 6.

flo-nu4rauorfy, Taxrre 6onr,mue ornJroHerrilfl B coAeprfiaHEtr or AarrHbrx AJrfl
Corrqa, Han?re 6r,rnn ro.uy.reur,r Ailrr uorroB Malr{u.fl r[ I(peMF-trf , o6r,.ficu.flrorcfl
TeM, rrTo IIIIHIIItr UOIJIOIqeT{U.fl STLIX eJIeMeHTOB trMeIOT BLTCfHI{e IIOTeHTIT4aJIbI

nos6ym4erlrx, B-10 001 rt, cleiloBareJrbrro, BoaHrrraror Ha Hecr(oilbno rrnoft
e{Sexrunnoii rly6uue, {e}r Jrrrutrtr ocraJrbrrbrx aJrer[eHToB: ]reJreaa, 

^raprauqa,HaJrr,urr.tr,rroKoropr,rrr 6urroupegeJreHBrreMrreparypaBoB6yxtqenuaraJrenrpoH-
Hoe AaBJreHrae r,r Roropbre urreror [oreHquaflr,r noa6yrxgeuufl rropfiAna 0-3 ae .

IIpu nr,rcorudx rr(e [oreur{traflax roa6yrxgenua, B-10 aB, ctrJrbno cxaabrBarorc.E

13s
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rlce OUrrr6Hlr B OIIpgIISJICIII{L1 Ter\IIIe paTypLI. BCpO;rtrrO, i} CIlflSII C STIIr\l i\ILI tr

IIOJIyqr,rJrr,r B&BI{IIICIIHOe COAcp}fiaIIue. Itpexlll11ii u3 AaJILHci'IruI'Ix paccrloTl]e-

Iii{I-I 6LIJI ucl{Jrroqcll, ral{ Itati B Clteltrpax L{c0J[ellyerIb]x 3BctsA ua6JuoAarorc'I

JrrdIII,Irrl DToto aJIextoHTa roJrI)I(o c BrJConI,IlrI,I rIorcIIqlIa;llaNIII Bo36y[(AeHlrf.

5. tlro6r,r cpaBHlrrL orrrocr,rreJrL,uoe coAepma]Irre ]Iera.ItJrolr IUrr (6r,IcrplrxD

I{ (}I0/IJISII}IL,IxD 3BSBA, AatIIILIc ra6lr.6 6trll,r npr4sg/trellbl It ClloAIIelIy coAep-

ifiarrr,Iro rle,laJIJIOB BBe3/(r,I d CMi I{ IIilIICCSIILI ua d)11l'. 1B nporuu HalIlIoIIoBa-

Irrrrrr a.rrearcrrroB. Ha tllur. t8 tr{l\[o, rrro l]aB6poc rorlelt cpallllllreJrbllo I{eBcJrI'IR'

LgN
,t0

o
 I

G
-a

H
\AQ c,,,a,

o a CVrr

o aTri
x tt ltt,
o IDrr
a 0Per
o FD 2t880t/

t 0 Ul4a

^ HD fi600q

a XHer
- /SBr

,, C" Mn

@llr. 18. Otltoctlte,rluoe coAepx(alrue MeTaJIJIoB B arMoc{epax 3Be3A.

Haii4errnoe coAcplnatr1ac rrerJroxo oorJlacyercrr c co4el]]ltal{lleu /UI.tr Colilqa.
Eorr,ruoi,i llaButrqbl It OrlIoctrTenbllou coAepffialllrtr MeTaJIJIoB AJIfl sBeBA c 6O"ur,-

trrr{rrll rI MaJlr,IN[trr. rrpocTparrcTBeIIrIIrI[{I4 CI(OpOCTtIMLI flpll TaItoM cI]allHeIII{II 06-

trapy?r{r,rrb }Ie yAaeTcfl. Arrr IaIJIflAHocTLI srll peBy"rILTarLI []lcAcTaIrJIeIIDI II:1

dtr,rr., 19, rAe IIO ocl{ OpAI{IIa'I oTJIoE(eIIa paBIIocrL JIolaprI+x{oB CoAep}I{aHLIrI

]IOTaJIJIOD, B cpeAIIcM, AJITI 3BeB/{ c llaJloii I,I 6oIbIIoi{ cHolloOTLIo, IIo ocll

a6cqrrcc - Harr1{erloDar{lre cJIer,rerrrorJ. BeprrtHarr,ublc Ittrpl{xu o3IlaalarorAuc-

lrep0urc coAeprfialll,Itl AaIIHoIo aJIenIeIIra. I4a r[ur. 19 nuglro, rITo ]Iel(oropblc

xierilJrJILI (Sc, Ti, Fc, Sr, Ba) no CpaBIIcIIIIIo C Apyrl4rlr4 IIeraJIJIax{I{ (Mg,

Cr, M1) ullelor n{ellbluee coAepx(allue B BBe3[ax C 6Olrmurru cI(OpoCTrIn{LI,

qerr c r\raJrr,rMtr. Ha[6orbrrroc orJlrrqr{e ]ronaaLlBaror rreraJrJllr Ba r{ Sr. Cogep-

iltarrue aTI{x DJIeMeTITOB IrO CpaBrreIIUrc c coAep}I{aIllrcII }r{eJreSa B SBesAaX

c 6o,rrrrunrrra crtopocrrrlrr{ rfeflbrrre [prrlcprlo n 1,3 paaa, .retl B BBes,IIax c l{aJlbrMtr

crtopocr.flNrr{. O4narto aro paBJrl4rrrro ITeJII;B-fl calflTarr, oarel{b yBepeIIIrbIl\[, Tart

ria1 OrrO rraxoAlrTcfl B IIpeAeJIax TOTIIIOCTI{ IIalIlIx OlpeAeJlelItrfi.
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6. ,(aree paccMorpr{M Borrpoc o6 orno,renr4rr coAep*(aHrrfi BoAopoAa K r\re-
TaJrJrar\[. 34ecs Hy?nHo oTr\,rertrrr ror {anr, qro MeraJrJrrr n arnroc{epax flccJre-
Ayel\{blx BB0BA HaxoAflTcfl B tror{z3oBaHrroM cocro.rrHrrrr, a Bolopog - n nefir-
paJrbHoM. floarolry orHorrreEtre coAepE(aHr{.fi BoAopoAa H CoAep}fiaHzro ilreraJr-

- Iy'H
JroB, lg N; , oqeHb qyBorB[rerbuo n Bo3]vro]firrbrrf Bapr.raqrr.E]\{ B HaxoAurlDrx

aJreKrpoHHoft unoruocru u reMrreparype. IzI, cJreAoBareJrbHo, _rptr ero otrpeAe-
.rreHlrr,r xeJrareJlbHo trcHrroqurb BilT.ttlJ^we yHaSaHr{blx rlapaMe:poB aruoc{epr,r

or'rr. 19. cpanrreur're orrrocr'rreJir,noro coAeprr{elrrrfi rucrrJrJrorr
n aruocr[epax BBeBA c 6onrrulnur rr rralurrrr crtopocrn]rr,l.

3BeBAIJ. Boo6rqe loBopfl, rIbI r{o}fier{ olpeAeJrlrrrr coAepx{arrlre rJoAopoAa, a c.rre-

/IoBareJrr,Ho' 1,r oTlrolrel{[e coAepE(alrtrtr BoAopoAa H col(epmarrllrc t{eraJrJror]
ABylIrr rleroAanlu: IIo HerlpepbrBHon{y uorJrorqeHrrlo rr rra ocH(rBaHrrtr SItBr,rBa-
JTeIITHLIX IxupuII trutt:/fr. [orJIorqeHlrfl BoAopoAa. Pacclrorplrrr repntrr"r uero[.
Cor.rracuo npunoft pocr:a MrnHa - S4grrrrrorra rrbr r,rlreer{

n1/z pz ,V*
rs qo == ts;;q i c, /x,

1/.. ., fi," e"rAC is ;;: ),82.

3ro nr,rparHerrrrc [{ox{er 6nrrr, [eperrr4cauo cJreAyroiltrrrj\r o6parolr:

ls} (lg no - ts s,l li + 7,82 * ls ar * lg ftr,.

(10)

(1 1)

34ecr, /y', oaua.racr qI{cJIo rtertrpanr,nrrx arolroB nanoro-;rr,r6o rlgTa.lr.Ira B co-
cro.frrruu noa6yxr4eulra. c 4pyrofr cropoHbr, noa{r[u4ueur rrerpepbr]rrrol.o
rrorJrorqeHr{fi l\ro}r{er 6rrrr, [peAcraBJrer{ naH

kr, : kr, (T) p"Nrr, (r2)

r4e /c, (T) - noa$Slrqueur rrorJrorqerrurr, paccsr4rauur,rii rra eArrlrr{L\y IaB-
ilerur u na 1 arolr BoAopoAa;

pe - SJrenrpoHHoe AaBJrer{r{e.
Tor4a 6y4eu trril{errr

N.
lc r; (lg qo - lg g/t") 1- 7,82* lg a, -l- lg ic^ (7') -l- tgp"- lg A,r,. (i3)

flonuoe arr{cJro arorroB, I(oropoe 6y4er upr.rlreprro paBrro B Haruel{ cJryrrao
rII4cJIy rIoHIIBoBarrHbrx arolroB (r. e. ffrur =1[$) , rro]r{H(} orpeAe.rrr,rrrr,
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[rcrroJrr,3y.fl {opruy;rsr Cax6 lI Bonrquana

,**0, :'*{, n trV#!* },*z',,- ff(xm--et)' (14)" c' -

Ilo4crannat $a) r (13), roilyqull

- 1vm " 1[il

-ryVj!!.-*,*z'"-F H(xu-er). (r5)

Itax urguo ua arofi Soprvryrrr, oruorrreHr{e tlr4cJra aroMoB BoAopoAa H ullcJly
aTot{oB l\,reTaJrJroB He BaBr{cr{T oT eJrefiTpoHHoro AaBJreHIlg, ecilfr IroJIHoe rltrcJro

aror\{oB MeraJIJroB olrpeAeJr.arb Ha ocHoBe qtrcJra rleftrpa,nr,urrx aroMoB.

7Ia na6nrogeurfi uu r\{ox{eM [oryrrurrr ,q.na uefirpaJlrubrx arol{oB cJIe[yIo-
rqvro Berrqvuy A:

1 : lg qo - lg gJ ?' )- 7,82 | lg u,.

JIerxo BI{AeT},, rrro BeJluquua

(16)

t r(r) :ffi t** - o,) - Ig k1 (r) * Ig,{i* - 1r\2n"')"t'k"/' - *rrr'* (17)

,rtsJrflerc.E ruurr, {yunqr,refi reuueparypbr.
TaHrzu o6paaou, oTuortreur{e coAep)naHr{,rr BoAopoAa n coAep}fiaHrrro rre-

TaJrJroB orrpeAeJLEeTc.fl cJIeAyroqrrM cooTHorrreHr{e[,r:

(1 8)
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lsd -A) /,(r),
a.{LLl

lVrr

-A:ts*-1,(r).
Beru.ruua ,4, onpe4enaerc.f, r[B ua6ruogenufi gltr uefirpanr,nr,rx r{eraJlJroB,

r/,,
Beflra.runa k d, Har( BrrArro LrB cooruorrenun (18), BaBr{cr{r or reMleparypbr.

Tax nan rpyAuo no4o6parr, ABe BBeBAbr raH, uro6rr oHrr [[reJrr{ oAr{Har(oBr.re

TeMrreparypbr, To cpaBHeuue 6r,rno BbIrroJIIreHo AJrrr BBeBA c 6onrrunur{ r4 rra-

Jrbrnrrd cxopocr.EMtrr rpaSuuecxu. Eclu orJloxrrrb Be",ruqnur,I - A : fg F +",'M

* lt Q) rrporr4B reMrreparypbr rrJrr{ I{Ber}BBeBAr,r, ro trr},r roryqr4rr orpeAeJrerr-

Hyro BaBr4cr4Mocrb. Ecnlr Benflunnrr Ig ffi oArru*ouo, [Jr.fl Bcex BBeBA, ro

TorrHI{, coorBercrBylourre BBeBAaM, [oJr]r{I{Er Jreqb Ha o4uy (uparrtyro) aanucn-
rt/..

\,rocrb. Ecru lg ,i ur" o6erax rpy[r BBeB,q He o4rtHamoBbr, ro oHtr{ He r.sryr
- IYM

na o6qyrc BaBr{crrMocrb, rr pa3Jrl{rrrre B opArrHarax roarer( 6yger coorBercrBo-

BarB paBrrrqr{rc B BefiuquHax ]g 
^;. 

TaHas BaBrrcrrMocrb trpeAcraBJreHa Ira



\

tFrr. 20. flo ocz opAu,ar orJroxrelra BeilgqtrHa ;rorapu{rua orromeHtrff qtrcna

aroxroB BoAopoAa fl qr,cry aroMoB )r(eJre,a k ;*, a tro octr a6cqrcc - Be-

nl{'ruHa I - 7. Ilynnrtrp]rbre rvlfluv., IIpoBeAeHHr,re orAeJrbHo rrepe3 qeHTp r.fl]r(e-
crtr roqeK g:['n o6ewx rpymr BBeBA, rrpeAcraBJr.trrcr xoA f, Q), :acccflcraHHrrfi

o\
Ea-

A

t-!
o\.  

'\\ o

- /.€0
0,{/0

(Dlrr. 20. Cpanneur,re orrrouerrrr.E coAepffianrrfl BoAopoAa
It coAepE{ailIrro MeTaJrJroB AJrfi 3Be3A AByx rpyIIII, otrp]-
AeJIeIIIIoro IIa OCIIOBaIII{II EeIIpe]IbIBHOIO [OIJI0U{eLIhE

DoAopoAa.

OOoaHa.IeEI,rr re ?fie, rITo r,r na r1ur. 18.

Teopcrlltjecrtu, I{eutpr,t r.fl}Hecrlr ila qepreE(e orArerrer{DT HpecrtKaMr[. OuenuA-

HO, .ITO paSHOCTb OpA[IHaT sTrIX JllI,nr-{ tr paB]ra pa3,ocTtr ,arrrrr, ]g}
-,'M

Arr.fl AByx rpyIIII 3Be3A.

Mrr rzglrnr, arro BeJrr4qrrH^ b ffi AJr.rr BBeBA c 6orrmofi cxopocrr,ro 6onr,rue,

qeM Ail.f, BBeBn c lraJrof.I cxopocrr,ro B cpe4Her{ rua 0142, qro coorBercrByer
A/,,

paarutlrrro u ,nr* , 2,6 paaa. Itpoue roro, BBeBAa HD 218804 ua aronr ptrcyu-

r(e rax)fie cooTBercrByer BBeBAaM c lranofi cnopocrllo.
Co4epxaune BoAopoAa MolnHo otrpeAeJrr{rb ran}r(e Ha ocnoBaHlzw- vBMe-

peHHI;rx enBr4BaJrerrrHbrx ruzprln BoAopoAr{brx twramfr. rro uBBecrr{oft Sopltyte
_.3

wY"/.R \ 2

NzH: 
" 

(,q*-.) K-', (1e)

r4e /?" - rny6uua B r{eHrpe rrwnrtrr;
1( - ueHoropafl rrocro.rrHuafi , otrpeAeJrfiei\rafl IIIrapn-c{$ejrroM. Harl4en-

Iroe coAep.)fiaur4e BoAopoga rrpeAcraBJrerro s ra6n. 7.
Oguaxo BcJreAcrBue BaBr4curvrocrld Berr4rr[Hbr .Iy'r, or ne vr. Br,rcot\oro tIo-

rerrr-(traJra sos6yxr4eHr,rf tz:70,75 ac nonyorrrro" o6wtue B('AopoAa coAep-
?r(rr p.trA rreolpeAeJreunocreft. floarouy 6rrno BrroBE rrpoBeAeuo cpaBHeHr(e

,ffuBelr4truH Ig 1v.- AJrfi pasruqHbrx rpyIIII aBe3A, raK HaH [pII oTHoczTeJrbHol\{

142



IIT)
1300640 Per *,." 

| 
,Hil, 

lu 
u,"

Ta6rurIa 7

x Her

(23)

1y'01 11

/Yo': II

cpaBueHr{rd r\fHorr{e HeotrpeAeJleuHocrtr trcxrloqaloTca. flpr aToM coAep}r{aHtre

MeraJrrroB 6ruo uafi4er'Io Ha oclloBallutr ttplruoft pocra Vnaonr,4a.

B Brou cryqae ue na6,nrcqenmfi nromno floryqur], nelltuzny B

N.
B : lg xo - lg gJ t" + lg n + lg ZR"u, : lgLsr, (20)

Izlrrre.n s nugy Sopuynrr Caxd u Bonrqnraua, llolnuo sarltrcarb

lgA,ni' - B -tsr"+rr9\#* Iss* + i,*7',,- ffi(ru - err). QL)

3gecr, BeJrrrqtrEa B oupe4enerla uo neiirpaJrbHtrr[ arorrarr. C 4pyrofi cropolrbr,,

corJracrro rloplryne (19),

rgrvs :*,* wx-ts,n-** (#) - E K-r ffi ,,. (22),

O6oerla.{ulr BeJrrrrrr{Hy

|ww^- *ru(#) -tgK : c.

Beilu.rnHa C uorxet 6r,rrr, nerxo floflyqeua ua na6nro4euufi. Ha ocHoBaHutr

(21), (22), (23) nonyuuru

lV., 1V,, e ... 5040*ffi =lsffi - C -B -+ls7',, -l- fr(x., -"* * "n,) -
(2nm-k\'l'

- lg:--, - - lg g*

kH:c B*t,$),
IAE

lr(r'):- *,* r,,+ W(x* - e* l- eH) -rrQnn!"!)"t'- tgg*. (26),

Mr,r uz4uu, qro B ypaBueuze (25), cJry)fiarqeM AJIfl orrpeAe lren:lrfl BeillactrHbr:

-'IfH
kTf , He BxoAtrr n". [xr..trcr(Jlrorreuufl Bltmfl:uufl reMrleparypnr na Srr. 2l

/vH
6suo upoueAeno arraJrortrqHo {ur. 20 cpaBueHrIe BeJlrrrrtr}r Ig-N;AJIfl paBHr,Ir

rpynr 3Be3A.

(2lt),

(2s)
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27 ,11
17, {lti

27,08
17, 83

27,t7
I7 ,74

27 ,1.0

17 ,85 18, 35

27,45
t7 ,81



Lia rfr,rr' 21 tra4uo, tlro BBeBAI{ c 6onsrrort cHopocrbro rrr,reror BeJrr,rrrr4Hr,r
1/..

lg -ilL rra 0,17 6o.nr,ure, arerr BBeBALT c r\raJlofi cnopocrr,lo, T. e. oTHorxeHIIeco-" ,tM

Aeplr(aHrrfl BoAopoAa rt r{eraJrJraM y oArrr{x anea4 6oluuo B rroJrropa pa3a,
rrerf y [pyrr{x. 3nea4a HD 218804 rar{xe [orraAaer r paficu pacrroJro]r{euu.rr

,s h-ao,
TOrren, cooTBeTCTByrOIqr{x 3Be3-

Aarr c lranoft cnopocrr,Io.
Tanlru o6paaorr, rra cpaBHe-

/yrr
rrrfl tseJrl,raru, lS T; ? rrpoBe-

AeHHOTO c uc[oJrbsoBar{rletr He-
IIpepbrtsHoIO IIOrJrorqerrr{.rr Bo-

AOpOAa I'r Srtr;r4BaJreHTrrr,rx [II{-
prH Jrr,rrrrdfi aogopo,qa, r{oxtrro

' BaRJIrcqrrTb, t-To tIccJIeAyeMbIe
BBe3Ar,r c 6o;mruofi cnopocrr,ro
I{MeroT B cpfArret{ BeJIIIIIIIHy
oTHO[reHrrtI coAep]r{aHr,r.E BoAo-
poAa H coAeplfiarrr4ro }reraJrJroB
B ABa paBa 6orrr,rue, qelr BBeBABI

c ualoii cnrlpocrbro. 3nea4a
HD 218804, tro-Br,rAurror\ry, EB-
Jrflerc.fl auea,4oli urocxofi co-

/7,

craB JrrrloilIerl lan anru rur lnterorqeft 6ontruyro rrpocrpar{crBerrHyro cnop ocrr,.
B cnenr:pax F-aneag rla6nrogaercrr IrecRoJrLHo r,roJrexyJrflprrrrx noJroc cH.

'Sltnuaafienrlrbre ilrl4pr{Hbl arr4x uoJroc 6r,rru zcuoJlr,BoBaHbr AJr.s cpaB}reur,r.rr
Iy'c

,orrrorreHr[fi T; y 3Be3II c 6onrurofi z uatoiil cHopocrEro.

tr4a xpunofi pocra l\rbr r\roxtetvr olpeAeJrr4Tb ralt?fie artrrcJlo irroneny,n CH,
A'arr, coBAaroqr,rx ary rroJrocy, r{cIIoJrbBy.n paBeHcrBo (1C,;

lg//cr, : lg Io -lSSlX + 1,82 * lg ut* lg /c, : Ac__t* tg /cr. (27)

Cornacuo A[ccoquaqrroH]ror\{y ypaBHeHr4rc,

ffcu : Np-.Nsasrr,

rple ectr - frocro.flHHa.E Arrccorlr4ar{rzr{? BaBr[c.rrrr{a.rr or reN{[eparypr,r. Ec.nre
Nrbr Harrr,rrreM paBerrcrBo (6) atx ueftrpanrutrx a:oMoB lreraJrJroB,
a BareM ro {opuyne Caxd uepefi4eu H arrrcJry aour4BoBarrnr,rx
aToMoB, To IIoJIyqr4M

(2ntn"k)'/' g , 5ozolg.fly'*n, - AM * lg fti + tS+-Zter"*Tjx*. (29)

tr4r,re.fl u BrrAy paBer{crso (27), (28) w (29), nerno nolrylrtrrb

Orr. 21. CpanoeHue orrrouteutrr coAepmarrr4.E Bo-
llopoAa fi coAepE(ar{r4Io MeraJrJroB, orrpeAeJrer.rHoro

IIO JII,IEI,IEM [OrJrorrleHr{.E BoAOpOAa.

06ogna.resug Te }r{e, ttTo u Ha Oflr. 1g.

1.44

rsffi : ,*'*:;" -- Ac,r- AM -gQn"'-l')'t' -
- j-,* r" + ff x*. (30)

(28)

6O ---- ------_ 
^---*__\\x\\\\ __\__\_

. ---b--_l-:---__

o



l i aoea4ax HJracca I 6onr,tur,rucruo cuo6oArrr,rx aJrertrporroB rrocrarlJr.flerca
r,lorrIaBaqueft BoAopola. l1oa'rorvry llr,r t\rolr{eM lrpr,rrlfrl't, lr* = r1,,. Tor4a lre
t!opruynr,r Caxi rroJryrrr4r\r

^ (2nn lt\'r''
lgl\'11 =lgn; IS /,= *'* '',' 

I ffixr. (31)

flollcraonaa (31) n (30) r,r upeo6paayr, roryarr4M

l'/{c

Nn 5040 .lg ,; = Ac,,.- /0, - lg n"- 
^ 

(X* - Xg) - tg oc1 :
: Acn* AM-lg n" - I, Q\,

lu ('t') : - +f (x* - x,.,) - ts a,;rr

(32)

(33)

ccrb r[.fruxqran roJrbno reri.rreparypbr.
Cpanueune oTlrorrreHl[fl coAepx{auu.s yrJrepoAa n coAepa{aHrirro }fieJreaa AJIfl

sBeB/I paccMarptrBaeMbrx rpymr rprrBeAeHo ua Sur. 22, Hax tr ts rpeAbrAyruux

0;r't. 22. Cpasrenue oruomegr4.s coAeprr(aEtrrr yrJrepoAa
n coAepE{arrrrro MeTaJIJroB.

O6ogRa.reH[R Te fi{e, sro tr Ha our. 18.

cryqarrx, BAecr, Halr(Aa.a BBeBAa trMeer csoe o6oaHar{eHtre r4 nyrrnrr{pHbre .r[-
r{wtr, rlpoBegerrr{bre orAeJrbuo qepea qeHTpbr rfl}fiecru o6eux rpynr BtseaA,

rrpencraBJrflror co6ofi reoperuqecxnr,i xog {yunqzn l"Q). flpr paccmorpe}nru
Droro ptrcyHKa MolnIIo BuAerr,, sro BBeB[br c 6onrmofi c]topocrr,ro rrMeror or-
IrofireHl[e coAep]r(aHl{fi yIJIepoAa K coAep}fiaHrrro }HeJreSa rrpfir{epHo B BoceilrE
paa 6onrrue, qeM BBeB[rJ c lranofi cxopocrr,ro, Ba ucr(Jrroqeumenr eneagr,r HD
21"8804, Roropafl orrflr6-ranu [o(aaaJra rrprrauar(rr BBeBAr,r ntocxoft cocraB-
.lrsrcueft laranruxn,

lO tfsr. I(pbrMoKoii oocepBaropuH, T. XXIV "145
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B or:lr,rque or AByx trpeAhrAytrltrx cryrraeB a tlopuyny (132) uxo4ur allayc-
Irue a.[eltrporruoil rrJrorrrocrr4, r{oropa.rr onpeAerr,frcrcfl ug u)6rrogeuurl u Nro-

xret 6r,rrr rrecnoJrEno ouru6o.ruofi. Srpr onru6Hr,r, ecTecrrieHHo,' nofi4yt rJ

oIIpoAeJIrIeMOe OTHOIIIeHtre COAepx{aIrr4s yIJrepoAa H coAepEa}JD}o N{era.rl",roB.

oAnano cau r!anr, arro orrrorrerrurr coAcplriar{u-rr yrJrepoAl r( coAep}r{ailuro
i\{craJr.rrolr n o4nofi rpynne 3803A or.rrr,rqaerc.fl or 3To1.o orr{orncHtrfl AJrrr 4pyroi.i
].pvnlrLr 31lLrllA, ocTaeTCfl DIIOJIITe JlCaJIbrrbII{,

Taxuu o6paaou, Harrrlr pesyJrbrarbr rror(aBbrBaror cJre[yrcqee.
Hau6oree xapaxrepHr,rr[ paBruqzeM Me?r(Ay BBeBAai\{tr F n.nocnoft r ct[e-

puuecxofi cocraBJr.flrou,efi falanruHtr, T. e. Melr(Ay BBeBAaMZ c tra.roft r 6orr,-
moii npocrpaucrBeuHblMt4 cl(opocrfl.vru, rrBrrtercrl troBbrrrre:{Hoe coAep}riaHr{e

N^
yrJrepoAa. Orrronreur,re ff uo nropofi rpyrrue BBeBA B BoceMb paa 6onr,rue,

:treM B ueprofi rpyIIIIe BBeBA. Hecxo;nrxo Nrerrr,mee orJruqEe uafi4euo n ot-
//"

HoIrIeHtru -4. BetzuuHa SToro orr{omeuzJr B BBeBAax c 6orr--nu nru cnopocrtr}ri,r,, M

B ABa paaa 5onr,ure, qeM B 3BeBAax.. c MaJrbIMrr cnopocr.rrMpr. CpanneHue, or-
rroctrTeJrr,Horo coAepffiarrllrr MeraJrJroB Me]r(Ay co6oft AJrf BBesA ,c 6Oxrrrnrrr,r
r,r MaJrIJi\{[ cHopocr.flMlr rlor(agaJro, .rro 6orrmEx paann.rufi, I o-BtrAtrMoMy, ]rer,
Moxno roJrbno orMerr{rb, uro coAopxraHtre crpourlrr.E tr \aptta rro oTrroue-
HI{IO H COAepHaHEIO }I(eJIeBa MeELIIIe B 3BeBAaX C 6O;rrururrtz CftopooTflMtr, qe}r
B BBeBnax c MaJrr,rrrtr cKopocrflMu [pEMeprro n 1,3 paaa. Bc: arr,r peByJrbrarr,r
CBEAETEJIE,CTBYIOT O 4ESUqUTE COAEP}fiAHZ,fi METAJIJIOB B SEEBAAX C MAJII,I^II,I

cxopocrrlMrr rro cpaBHeutrro co BBeSAaMtr c 6onr,mrnulr cxopolrrrMrr. Ecnz cqrt-
rarb, qro orHorrreHue H: C: M n area4ax c MaJrr,rMr{ c(opocr.rrMr4TaKoe}fie?
HaH Ha Coruqe, ro, rrpzHilMafl coAepmauue H Ba eAuHrrr(y, 6y,qeu lnlrerb

aBeBAtr unocnoft cocraBJrsrorqefi H: C: IVI :1 : 10-3: 10-a;
BBeBArI c(peprmecroii cocraBJrrrrcqefi H : C : M : 1 : 4,1,0-s : 0,5.10-a.

B aaxmosenue Bbrpax(aro rny6oryro 6raroAapHocrb 9. P. MycreJrlo aa

AaHHr,re coBerr,r, a rax?r(e I. H. Illapauonofi z T. C. Ia.rxurofi Ba rroMor{b
npu o6pa6orne ua6lro4areJrbHoro MarepuaJra.
flcrta6pr 1959 r.
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TIXOT}IOCTYI T,I" MACCI;I
Ar{o@ySHbIx TyMAHHOCTE Ii

l'.Il.I'epruiepa, ,I .II . Menaun

Iltl ltggecrnr,rM rrotsepxrrocrrlblM flpltocrrrrlt aMt{oor{oH}ILIx ryMarrrroorei.i It] r]Lrrl.rcrer{6r
il x ItJ.t()TltocTl Ir Maccbl .

THE DENSITIES ANIJ I,IASSES OF DItr'FUSE NIiBtiLAE, tty R. tJ. Ge,,shbe rg i\nd
L, P. lllctik. - The densitics and ruasses of emission nebulae ar.e c,alcrrlarLcd on thc basjs
of thcir l<nown surface briglrluesses [1].

,{,,r4 perueuurr p.flAa uonpocoB aBoJrroqrzrr pa}rurrx aBeBA rr Me}r{[Jtse3AHoi,i
cpeAbr Heo6xoAul,rbr ctseAer{r{.rr o rrJrorrrocr.sx r{ Maccax 4u{Syaur,rx ryrlra}rEo-
ereft, B Hacrofltr{ee BpeMrr rlaBecrHbr cpeArrrae BuaqeHr4rr err,Ix BeJrltrltrH, Ar{atra-
3oH lrx traMelrentr.E, a raltme nounperubre BHaqeHtrf AJrfi rremoropr,rx uar6onee
,fiIll(Ex TyMalrHocrefi. TlnrepecHo floryqtrTb 6oilee rroJr]rhre AarrHlre o rrJrorHo-
crffx tr Maccax Kor{fiperubrx alrtrcczouur;rx ryMauHocrer,i r4 Aa}r(e rx orAeJrE,Hbrx
{Iacreti AJrff corrocraBJrer{r,rfl co crpyr{rypor,1 ryNraHHocrLr 14 rrdfioM noa6ym4aro-
nltrx 3B0BA, ,{,lx nrrnoruelllrr{ Tanoft pa6orr,r MLr trcrloJrr,BoBaJltr i\{EoroqzcJlen-
IIbIE CIItrMITu flr$(iyaublx TyMaIIIIocTeI"'I, IIoJIy{eHIII,Ie I. A. Illafiuonr }I elo
corpyArrtrHaru[ s 1950-{955 rr., u ocuogarrnr,rft ua HZx HaraJror eMficcr.rorrHr,rx
ryuanuocreft tl1.

t' Mero4 olrpeAeJlelrtrrr rlJloTllocreft u macc aMtrccrroHHbrx ryuauuocteft
rlo TIHTeHCtrBTTOCTtr CBeqeHI{fl ilwtvdr peHou6zuarlrroHHoro cleHTpa xopomo
uSBecreH; Iroerol\{y, He ocrarraBJrl(Barrcr Ha reoperurrecnoft cropoue Borrpoca,
troJIyntrM pacqerHbre Soplry.rrrr. Cornacno Br;rqtrcJreHuflrrr [2], I c.az3 noAopol1-
Hoft IIJIa3Mr,r r{BJryqaer n luulru Ho

I tt-: 2,b x 7O-20n2 ?P'^'q cen. c"u2 ctnepu?, ('r)

EOJIII BEII{EC'T'tsO HAXOAI,TTC-g ts YCJIOBI,I'IX, TtrIIUqHbIX AJIfl 9MZCCITOHIIbIX TYMAII.
Rocrefi (B-cnyuaii rroJrr{ zBJryare}nrr{ u 'l'" : 10 000' K), u rrJroruocrb ero
hi: h" : n (cn-,). floarorvry cpel\:g.rrn nJroruocrr TyMarrrrocrrr, nrremrqeii
ToJrrr{uHv I n4orr, Jryrra BpeHr4rr, tsbrpaxtaerc.s rarr

iz : 0,63 X 101s IkoL-'/' ,*-r,

M : 1,04 x 10-rr lk,fL,
a r{acca ee

(2)

(3)

14 ,\',



J.iie g2 
- o6tellry[larruocrr,r. Ha olnlrrrax, IloJIyrIeIII{bIx co cBeroclrJl,bHoii

r(arrepofi li :1,4, rt.:640 lv'nL, 1- MM coorBercrByer 232", rax qro KocMtrqe-

cHltii o6r,ertr, yAaJIeHHbIii Ha paccrofgue 1i rapcenoB 1a ].1MelotrIniir s none-

llerrHrrne A c,u, 4aer Ha IIJIaCTEHT{e I'I3O6pax{eIrI',Ie paSl\[epoM

A -= , =. t==== , ,,=:2 BBx10-16+" '- 132x3Jt9x10r8ll.siil 1,, R
( /r)

Bupaxtaa Q u L rylIaHHocrII qepes trx (trBo6pa)fieu7lflD Ha rrJlacrugl(e lu **)
rri , Lor.ru.Ho (4), noilYqaeM *

n: 1,L x l,obl:ti,(Rl)-'/' s*-t' (5)

lul I Mo: 3,7 x lo-ulk*R't" # 
(6)

.[,nn frOfryUe Htltl ,ICT\rrluLIX IlHTeflCUnnOCtefi 1Uo lO Ua6ltrO4aeur'rrvr 'I'frrc" UeO6-

xoAuMO yqzTblBarb r{e}r(3Be3AHOe rlorJrolqeHue:

?f::":too'aam: 
too'n* ii#o' -- too',AA., (7)

Pacqetrtrte {opmylst ononrlarelbuo I{MeIor B}IA

n : 1,1 X 105 lff:"''" (Rl1-'t' X l}o'r?a, cjr-s' (8)

ll I lulo: 3,7 x 10-u /*rry"'/'R'/' ]:- x 100'1?AD' (9)
vt

{Dopruy;lrr (B) u (9) froRaBbrBaror BaBzczrIocrt' BLIqI4cJIfleMI;Ix BeJImIrH oT Itrc-

KOAHbIX AaHIILIX, r, B CJIyUae yTOrIHeHtrfi IIOCJIeAHTX' peByJILTaTLIt IIptrBOAI'I-

rvrbre B ta6u. 1, HerpyAuo rtctrpaBr(rb.
2. Ars orp"gno"rr" /,iij" dtorouerpuuecrtafl IIIHaJIa I(araJIoIa [1] ctau-

AapTr{BOBarra B a6conrorgrrx eAuHuqax. B xa.recTBe OIIOpH},IX ToqeK BBETbI

tpra gu{{yaHbre ryMaHHocru: NGC 19?6, NGC 6523 a NGC 7000; grr neprofi

,, ,r* trBBecrIIo /ff;' t31 u ua6lroAaeMoe orHolneuwe ITro: Iru [4] (o6e

BeJrrlqtrrrrr rroJryqerrbr soroanenrpuuecru), AIIfl oropofi u rpetseft - Ino

[5,6] u Au [7, B]. Ha {zr. L trofia3aHa troJryqeHHaf cB.flBb Meffi[y a6co,nrot-

HbrMtr eAl[Hlrqr*, opnoaru -Ifrm" u crrcreMarru eAI{IIr{q, I{crIoJr},SoBanuux a [t], 
**

PaCCTOgUZe ?I NIe?I(SBeBAI{Oe UorJIouIeHlIe AJIfl AMUCCZOHHLIx tyUar'rUOCreft

6palucr paBI{LIMII coorBercTBeuno,R u Augttnnoa6yxrgalonlrx aneag,***'

Cuucon noa6yrxgaroqtrx BBeBA' rIpEBeAeHHr'Ift s [11, uanu repecMorpen' He-

149

*,lllncrtrlltttol,,lloxyrlelrHr'Ixllacleroclt'tlr'troi'inal\lol)cl:1'4'd:450"'"t''cilpa'
Itei{JrtrBril {Oplrytu,r, OT,rllrIaIoIlMCrI OT npl4BeAcIlIIblx JIIIIIIL llllcJIeIItlLIlIlI nOa(lr[Uqn0rtautt:

ru (5) nuecro'J,t rrymuo iroc1aBrll'L 0,90 r'r a (6) nMecro 3,7 uocrantrrr 9'0'
'** 

CTAII/\AP'II,I3AIII],,I 1]IIT'IJII,I 3RC:]/\1J]'IX RCJIIII]1III 3AI{JIIOTIACTC'I B ONPCACJlCIlI'I]I IT]}')O'

.\oAnoro *rior,r,,rnru ,l( B ypanrrelnu l:I(X1O-0,4'n; trot:ritollo ,.!lrf;. 1, aTor MIIolItr4rcill:

li lr,o. Io rr;rr,r.pr,,,,r* ii,,,,t,,,l,rr rr Ar.rol,a (Ap. ,l . 120. .,i8, 1c54)-rroxtrro BrilrncrilI'rt,

I(:2,1,, tro DlnqlloJrer"riii C"r:ol,n'ir oc'rcp6porta lz\, 'i ' 125' 66' I357) K:0'68'
*** trIsBccrilbr llleroAlr onpeAeJrclrtrfl eTllx BeJII{rlI{It tto rloroltetpflrlecnl{M rl3]llepelrllfl}l

car{rlx ryMa}Inocrei'ii u poon"io'* ry'lax [9, 10]; oArraHo 'r('Ilti 
ororo rpe6yrorcr rrau6olee

N{orqn}re ua6lro;1ateti,rrb1e cpeAcrBa (cretoculr,rtme cner{rpol.pat}rlr c 6olr'nroi;r Tilreuepcr'teii

;ru6o rrrconorlyBcrltn'err,Hbrc paArroreJrecftortr c y:iroi'i glrrrrpaultoi'i Ilaultanlennocrtr),

iloI(a9TI,IMeToIlbIelqeIleIIoJIyqflnI,iltI,II)ofioronl)i\I{Tltllec(oIoflpIIMe]IeIlI{,I.



Hor'tDrplre BBeBAr,r 6r,uu rraratbr: orrr,r ;ru6o ctuurnoM AaJrexr,r or coorrercrByro-
u{trxlryr(,IauIrocrcfi (N 12, 42, 46, 115, 249 tr Ap. uo [tJ), lu6o BHyrprr .ry-

IvlafiIioctefi o6uapyxteubr Apyrtre paHrrtre BBeBAr,r (N 89, 90, 91 u 4p. uo [1]).
C gpyrofi croporrbr, clrr,rcox nos6ym4arotrItrx BBeBA AorroJrrrcu Aarrrrr{r\rlr trB

[8, ,11-13], IrbIroJIIIeHr'IbIx rlooJre ony6nuHouarrzfl HaraJrora [11. ]tpo,r,rc ror.o,
grn o6uapyx(eHr.rr nos6yrx4aroqr,{x BBeBI trpocMorpeHo 15 crurrrrroB, palroe

.t, :']

,m
' , q.rtr". r.

troryqerHbrx sa 40-crw pe{panrope c o6tenrzsuoft upuauofi. Bnyrpz cireAyro-
rqtrx,ryMaHnocrefi nafigeurr cna6rre BBeBAbr (- 12* r cna6ee) cuer(rpaJrbrrbrx
ruraccoB O - B:

,' ilb tro [t] Tyruauuocru
76 MiI2

":' 89 S36
;i;" 90 SB7:MiII 4

. ,|. 91 IC21,62
. 158 S294-W56

- 160 IC 1295

164 S 297

_2 n

- j,0

- 4,0

-t0

- 6,0

N! uo Ul
217

218
220
225
239

, 241

Tyuauxocru
s 216
s 2r7

s 218, s 220,s221
s 236
s 259
s 260
s 298

'flpu uepecMorpe crrucna noa6yr*4aroqtrx BBesA Bepo.flrrrocrr noa6yx4e-
I{u.fl TylIauuocrtr tofr, uilw uuofi eoee4ofi oqenuuaJracr, corJracuo peBvJrbra-
raM 1141.

3. flnornocta lr rraccbr orrpeAeJreHbr He AJr.a Bcex ryruraunoerci.i
HaraJlora [11. Hexoropbre eMzccuoHr{bre ryMarrHocru noa6ymgarorcfl rre pa-
4raqzeft, a yAaprrErr{ NrexarruBN{oM (NGC 6960, NGC 6992-5, BoaMo}n}ro,
S 147, S 149 tr Ap.). B arom cJryqae ucxoAr{a.rr $opuyna (l)necupareArruBa,
s AIrfl orrpeAeJreHux n, u M ryrraHrrocrtr rro ee rroBepxqocrsoft npnocr:n ueo6-
xoAuMo rrpoBo4urb pacqer cBerreHltn raaa B ycJroBrffx ygapuofi BoJrHEr [15., 16].
Hecr(onr,noryMaugocreftltttrwBnJrrorrerrbr B KaraJror [1]6es yKaBarrtrs rroBepx-
noctsofi flpKocrE. He nJrfl Bcex aMtrccuorrEbrx ryuauuocrefi u3BecrrrBr
roe6ym4aroque BBeBAbr, u He [Jrfl Bcex nos6yxgarorqrx BBeBA zaBecrubr fi r
,4r. Cra6rre trpor.rrlr(enrrbre rroJr.fl H II zrrrercr BecbMa EeorrpeAeJreHnbre rpa-
rttrq,Br , 1ff" AJrfl Htrx olpeAeJrrrorcfl oqeHb rreyBepeHHo.
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Poaynsirarr,r Brrrrrr,roJreHi,rrr nJlorrlocrcr"r r,I Macc ryl,rar{rlocrcii, 4;ra I{oropbrx
r\tbl pactroJl&laJll{ Heo6xoAlr[IbrMr{ I{CxoAIIr,I]\ru Aartrrlbrxrr{i [prrBeAerlbl g ra6r. t.
B rrepnou crotr6qe Aaercrr [oprrAnoBbrii lrolrcp rynrarrHocrrr't, Bo BTopoN,r -
eo o6oB.Haqerllre, B Tperr,exl - r.ro]rep rro naraJrorly [1.] , B arcrBepro]\r 

- cpeA-
l{fltl ITJIOTHOCTb rrJlr4 AI{ana3O}I IIJIOTIIOCTTI r} TyMaIIIIOCTtrI, B IIflTOtI - MaCCa

T\rrrrilrrrro"rr, R rrrecTot\I - noa6yxr4aloqafl 3Be3Aa (ZrU crtounenr4e 3Be3/{),
Il c('iIbMolrr lI llOC'br\tonl - pACCTOtrltllo lt [1C]t(3BC3AllOe nOIJO-U(CItlIC JlO BO3-

6y;ri4aroniet'o IICHTpa. B nocle4urrlx rpex cro.n6qax yxaaarri,r rrororrrrurir,r co-
oTl]0llcTBJ{IoIqr.Ix ,IcxoArrr,rx AaIITIT,Ix; B Tex cJtyrraflx, I{or/Ia l} mccToN,r cron6qe
rt{'r cchtJlot{, BoJoyi,flAarorrlil(' SBeSAbl

olroirt/IeoTBJrerrr;r rraMu; ircytlcperrr{rJc

i1(arrrrr,re orue.renr,I Srrar(oM <:>. il ra6l. I
Ilri.rtloq0IIo IIecI(o,1l 6tio la30r]o-ilLIJIe- ,d 20

rLrx lyr{arrrrocrcfi (IC 59, IC 63, NGC S
202;1. IC 432 tr Ap.). .{.rrr rur o6rqan 

S
r{acoir tr cpeArLffl ,IJIoTHocltb lletqecTBa $ ,
J(o,r;,iuLT 6ttrr, ru,nuc tt,w A/[, nprtBo/U- R
ITLIX lJ ra6r. 1 , TaI( I(aH B l',al(nx Tyrrarl- s
I{oc'rrtx rlbrJlrr I4 rreiitpanr,nrri.i rae, tre

y,tre rttlnte I n pacrlerax, l,Ioryr cocraB Jrrrrb
Brlarl,rreJrblrylo ltoJrro o6rrleii il{accLr.
Pacirliege.nerrllc ryr{aHIIocrel"r no r.rac-

carr rroraBano Ha fiw.Z. 
r

1r, Boauoxua.s ouz6xa B pacrrere [2] ne Blrecer B Hartrz peByJrrrarr,r ilo-
rperuHocrtr 6onee uecnoJrbntrx ilpoqcHToB; Aa)fie trptr orr(JloHelrzflx aJrcnrpoH-
lloii 'reMtrepaTypr,r ryMaHtrocrerl or rrpeArroJlal'aeMofi 7e : 10 000i Ha

l- 2000'Hoa$szqueur n (1) uBMerrtrrcfi He 6oree qeM Ha 10-15%. Xyme o6-
crour AeJro c ApyrEMtr trcxoAHbrMtr AaurrbrMr{. Cornacno oqeHne anropoa [1],
omu6na B orlpeAeJrerr[tr rroBepxuocrrrofi .rlpltocrtr ryMalrHocrefi norxer Aocrw-
rarr, -l:0*,5, vro coorBercrByer rlorpe[Hocrr{ B n w M + 26%. I4a {ur. {
BlrAHo, qro trpuMeprro rar(yro xre (unu lrecnoJrr,Ho nreurmyrc) [orperrrHocrl
B peSyJIr,TaTbr Mo?r(eT BrrecTtr cTarrAapTtrsar{u.fl rrrKaJr [1] s a6corrofirr,rxieAu-
Hrf rIax.

flpe4uoroxrcrrtrc aBropos It] o fiocrofirlcrBc orltourerrufi. r.tu'rerrcneuocrefi
1u, : 11nrr1 i 1"o,rr B paBJItrqHbIx TyMaHHOcTrIx, uCIIOJIrSOBaHHOe trpLI . BbI-

q:acJreutru "frro no 1,., xax uaBecrHo 124, 34,35], srruoilHfierc.fl AoBoJrbHo trpu-'6rrrrraroro; 
c'io o6crog:renrcrlo rvroxer zBMeHtrTb Hartrtr peayJrtTarEr rle

6onee qerr sa 72-760/0. OAnaHo rJraBrrbrft ucroqulln omr6on aaxJrroqaercff
B rlorpemuocr.flx olpe[eJreHutr a vr l, rax KaR trptr EepexoAe or trJrocfioro
u3o6paHeHtrfl r( rpexMeprroft MoAeJru cyq,ecrBeHEa rnryuqux Bbrr{trcJrzreil.s.

.(,nr yrr,reuutreutrfl aroro cy6bexTtrBHoro Saxtopa Bce BbrrrflcileHtrrr BbrtroJr-

Herrbr HaME B ABe pyru. B cnyuaxx ryMarrHocrefi (unr ux uacrefi) [paBEJrb-
nofi {ropurr tr c oArropoAuoft uonepxHocruoft .ttpftocrtro peByJrbrarr,r neaasrTcu-
Nrr,rx sbtquo,renrfr orrurrailucb ua 10-20%o pln n r 30-50%o g,nt M, e p,o

Bperun fiaH B ryrkanuocrrx EetrpaBzJrrnofi froprvrnr u q 6bnr,muMz rrepefiaqaMu

* .3nea4ouxa yraalrBael' ua trpr{r\.rcqaurle B ltorr{c ta6nlrqrr.
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floupanxallatroIJIoIqeE[eIIeyqTeua'TaI(HaR3}re3Aa}IDl9820pacnolo}I(eEaBTe}l_
gofl uorlou{oHuoir o6ractll ' orpagllq}lBaroqer-I cBerJIbIe ryMaltllocrl4 '

lloupanra 3a rrorJrolqelrue IIe yrrrerla' Tar( Har( 3BeBAa FID 23180 orpymena orpa)ila-

renruoft ryMarrgocrr,ro IC 348, u florJrotr{esrre cBera 3Be3l(br rl McD 34 noxer: 6urr'

paSJrilqEo.

18, 19, 24. Iloupanxa 3a rlorJloqerlI{e He ytlrerra'

25, 26,27. l{ouyur paccToflHIliyHasaHIII,Ix Bo36yErAaIoqIIx sBeBA uMemT sEaqtrTeIIbHLIIl

pa'6poc' - capeprqec*oii rpopurr' cnetarquftcx cnor-r
29. Ilpe4uolaraeM ryMarruocrb lreflpoapatIuo{,

to.nquuoft 0,L nc 126l'
3() . Tonr,no Epnafi qaoTb; TyMarrEocrltrpeAtroJlafaerc.E fipospaqEofi; ecru Eellpospaqlla'

ro Macca EpI4MepHo ngnoe 6olr,me' - ciFeprsecKofi rpop_
31. Tomno EpKaE qacrb; ryMausocrl' rlpeAtroJlaraercfl EerpoBpasnog' I

*r, .uu.io1rrficn croi roJlqlruorl 0,L nc 1261'

37. Rnenlnr,rir Br{l\ oTlrx ryManuocteft [oaBoJlfieT trpeAlloJlararl, ltx {uelruecxyro o6nltloc'r:r'

38, 40. Tyuanuoctu rasoBo rIr'rJIeBEIe'

41. flouparxa Ba rIorJIonI,eEIre Ee yqrefia'

57, 58,59,60, 61. I\IoAyrrr,r paccToElIllii yKasaH}Iblx noa6yirtgaroqr,rx 3Be3A tl*rerct 6olr,-

ruoft Paa6Poc.
62. florrpalra 3a rlorJlouleElte He yqreua'

65. 5Mo cocraBJI.ElOT .fipBue SaCTI{ TyMaHEocrr{' 6MO-- cnaSoe IroJIe; paccrofiEue B3flro

no ieouy6llrxoruorur* oqeERaM 1- A. Illafiua. Iloupatra 3a uo'Jlotrteilrle He yqrel'Ia'

66. 0,g Jl16 cocralJrler npnHft rleHrp ryrvlarrHocrt,6Mg* ol{py}I{arcqlle qenrp 6oflee

cra6bre BoJror{Ea. paccrosune B,nro no ueouy6,,rlrnoia,nbrM oqeHHaM l. A. Illaiina'

floriloqeuue He YsflTblBailocb'
6g. octauruHe 3Be3Abr, yRaBaEHBIe n [1] nan noa6ynrAarorque, IpytrtrIlpylotcs sa 6orlce

6ruarou paccrofirll'1ll, flo AaJIeHII or Br{Ar{Moro qe}ITpa ryMantsocrr{'

74. Paccr:osuEe [O tsD-1 6" 4770 Bsfro u3 seOnv6fluROsaEllhlx MarepEaJIOB vI'I{' flponutt'

BosMoE(Eo,qToTyMaIIHoctrroa6ym4aeTc.EsBeBAarurt]]D_L7o5092u16521121;
rrepBas E3 EIrx EaxoAr{TCf rra paccroxuuu 1600 nc', TOrAa n : 18' M :730'
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i3 l. l[0fl'rpanlEarr qaoTb ryNrarrlocrr,l, rro-BrrA]rMosry, SanpHTa rIbIJIeBbIivI o6nanolt, TaR li'l'o

o6lqat uacca fioMrrrerica, cocro.flrr{ero ne NGC 6618 r S 193, rrccHonr,Ito 6o.rtt,tt0.

02, 93, 94, 103. 3nea4 ynaaaurlbrx rpyflflI{poBolt, Bt;porlrllo, ItoAocrarocuo A.rlrl noa6yxr,11tr

rrrrrr croJrr, npoTa;Hcttroii alflrcciroiluor:i clrcrei\,rrJ; rtoH(rro ttpc[rloJIararl, alro 3Aecl,

M6r r{MecM arraJror o6.rrac'ur oRoJIo y Cyg, r'go, coulacllo [28], qactr, noa6ynrTlaroqux

3RCBA Banpr'rra relruoii lratcplreii.
l);-99, 10I, 102, 1(\4, L(17, i09, 111-117, 1"'20,,]21. Clor.ilaofio [28i, I]ocr, Itoi}lrrrtoltc ry'

uarrrrocreii o1{oJro y Cyg pacuolo}fterrra pacoroarrllrl ono,ro 1.500 n,c. Ha6rr,.rgaeltot:
pacrrpeAcJrerr{c urorJrr,rx Dr,rr,rccrronrr}Ix ryuarilocreii 1} iluaslrreJrr,Itoi,i ctertcrrn o6yc

JroBJreIro or[r!ermou rrolJrorr{aroir{eii rrarcpnrt. llprt nr,L.ittc.nelI].IIl /?, It 1}1 ncro,4y npe71

IroJraraJrocb Au : 2'1',().

tl 2l]. Boamornno, fipolo.flflterrrro uoJroritruoroii crrclerrr,r S 107 rr S 108, rtcxarrrtstvr troa6ynt;lc-

rrurr noTopIrIx trescoII.
l2(i, ITo-nil4lulroMy, cocrarr"lrrolr o/\t,lrr r(orrnJreno c IC 5070, rorJlorqerll{e oilpe/lcJIttIIo IIoyl}o-

peHrro.
129. Beporruo, N '1,26 - 129 - e4unr,rft ltoMtrrrexc,

700--1000 zc, r{eurp noa6yntgenrar . (oroporo

130,61.
13(). flo-suAuMoMy, fiBJrflrorc.fl rrpogoJrlnenreu NGC 7000, no pacrroJloE(esbl 6tuxre (xax

IC 5070) Ir MelLruc trorJrorrleHr,r.
1,34, Ecttw upuuxu paccrorrltrre no [3{] - 720 nc, ro rroJryrlaeM coorBercrBeuto n = !4,

M :21.00.
137. Sneagrr, yra3aHHbre n [1] nan BoB6yx(Aaroil+re, uo4po6no He [3]9alrr{crr, no.grolvry

rre Moryr cJryrnrrrr AJrE otrpegeJrerrrrfi paccrorrunft 4o ryMar.rnocrIr.
143. Ecrr ryrrrauuobtr, eoa6yxrgaetca auea4oft HD 240168, To t't, : 12, M :70 (AD :

: 2m,4, J? ,_ 1600 t8l).
145. flonpasxa sa rrorfior{errlre lre yqreHa, Tan fiaK soa6yxrgaroularr BI]eBIta cn:nr,uo oora6-

.rega reurloft uareprefi, rparnvarqeii co cnctnort TyMaHrrocrr,Io.

flpnocrrr pacxolr{Aerru.rr AocrrlraJrw 50% \Jrfl n v. \o 1$-2 paa AJr.fl M. 3a-
ivrerHyro fiorpeilIlocrb r{o}r(er Brrecrz cAeJraHHoe IraMtr rlpeAuoJromeHue o pa-

BeHCTBe Me,*(sBesArrLrX rrofJrOUIeHtrfi AO TyrvraHrrOCTtr tr AO BO36y)fiAaloqeit

ee 3Be3Ar,r; I(OfAa flpflr,rrrre cHLrMnr4 .aBrro [or{a3l,rBarcT pa3il[rrr4e 3TI4X rIOrJrO-

rqeHr{fi, B rrptrMerraHrrflx cAeJlar{br coorBeTcTByroil{tre oroBopnz.
cnegyer oTMeTtrTr,, arTo MeToA orlpeAeJreHr{fl rrJro'iuocTrl TyMa}ruocru rlo

ee floBep xrrocTHoft ,r p Hocrlr Aaer BoSMoEr rrocTr, rrafi rr4 cpeAHroro r(BaApaTrrqHylo

UJIOTIIOCTF,, I{OTOpaE MO)I(OT BaMOTIIO trpeBbll[aTb CpOAHIOIO IIJIOTI{OCTr,r OCJII{

pacrpeAeJreHrre Berr{ecrBa rro o6r,eMy ryMaHr{ocru He paBHoMepEo. 3ra cucr:e-
i\,IarutlecHa.fi omz6xa B SrrarrflTeJlbr.Iofi creIterllt rtoMrleucr4pyercrr reNI, rrro MLr

rle yqETLIBaeM IeJrE.E, ItoTopbrfi cocTaBJrfler 72-l5o/o rlJroTlrocrtr [o tIIrIcJry

aroMQB .tr cporBercrBeHrlo 34-42% o6qeft rraccbr [36, 37].
, Tanun o6p,atsog, rrpuBoAr{Mr,re B Ta6Jr. 1 gHa.reuug [JroTrrocn4 eABa JIrr

orure6orlHrr 6onee qem na 50%, a Maccbr - Jrtrrtrb AJrfi caMr,rx upperyJl.EpHlrx
o6r,exros Moryr 6rrrr, orur6oqubr B Tprr paBa; Ar.fl 6orbrtrtrEcrBa ryMauflocrefr
rrorpemHocf,bB olrpe[eJre:r'ttvn HerrpeBr,r[aer20-30016 u oiltr6xa s M -latt
npeBr,rEaer L,5*2 pa3.

5. B ra6n. 2 upunegenbr n{accbr Har46olee .rrpnr{x ry}rauuocreli, naligeuur,re
pa3JIuqHbrMtr aBTopaMr{, v.rurbraag cr{Jr6Hyro SaBl{ctrMocTb r]bIEtrcJrorrHlrX

hlacc or trpeAtroxarael{brx paccro.flHtrfi Ao ryMaurrocTeft, Mbr nepecqtrTaJrlr

AarrHbre us ,[31 , 38*41] p coorBercrBtrr,r c . fipurrffrDrMtr r{aMr{ pac-
CTOg.HtrfiME.

J D'/

pacrloJlolr{elrllIn{l lra paccTotlrlltll
:,ultpr,rr o r nac ro[rroii uarcpltii



Ta6nrrqa 2

'l'l-NiaHrroorr.r

NGC 2237

NGC 6523

NGC 6514
NGC 66T1

NGC 6618

rc 1396

14000 [38],
8000 [38],
4i0 [3e]
380 [3el
1300 [38],
i2000 [31]

75000 I41l
920 [39], 1800[5]

890 [39], 2600 [40]

9500

3000

280

300
1100

5300

Pacxoxt1eullr l,ielrigy jlaHirr,rr,rr.r rJo Rropoilf ]r 'rllerr,e]r cror6qe Mory'r
6r,rrs o6ycnoBJrellbl pa3irrrrrrrflrrr{ B LrctroJrbaoBarrrrbrx [pocrpaHCTBeIII{bIx }ro-

AeJr.sx r{ rrpeAnoJraraBrrrr{xcfl Brraqerrr4.sx Ar; apw oqeHr(e r\{accbr NGC 6523
A. Bo4xecc [39], suArttro, He yqrrrbrBaJr Br{eru}rrcro oJra6yrc o6orouxy rylrarr-
Hocrtr. Pesyrr,rarr,r Haruzx srrcr4cfler.rzfi rpyArro corrocraBrlrr c 142], r&r( H&n Mr,r

rrprirHrrMaJrtr arryrc Nro4eJrb ryr{arruocru (c,rr, trpuMeqarlurl) u yurltmna;ot 6otee
rHernHZe ee qacTLr. Bl,recre c reNr iloryqerrHa.rl HaNru cpeAHf.a fIJIoTrrocrr:

NGC 1976 rre Br,rXo,{Er Ba rrpc/{eJrbr Ar{anaaorra nno:ruocrer?, ttarlTlerrrrr,rx J.rrjl
etoii rylrarrrroolrr rro orrrorreHr.rro r.rrirerror.rB]rocltii lr rrro i 1^ "r,o i1r31 .

B ra6n. 3 namn Br,rqucJleHrrfl rrJroTlrocrr,I cpaBrrlrBarorctl c peay.rlt,Taraiulr

[44,1; ea rrcxJrrotlerrueM AByx rylrarrrrocreii, couacue xoporrree.

'I'a 6 .'r lr ri a 3

IfflorEocrh

'Iyuannocrrr
I4B raoJr. ,l ," ,rn,

NGC T()OO

rc 1396

NGC 2244
IC TB4B

tc 1805

NGC 281

NGC 66TT

\cc 6512r

7,5
it
31-50
o2
90

16

70
an

7,6
11,8
o2

28
JZ

46
64

t48

llnornocrn rylralrHocreiir, upuuogr,rMlle Il 1241, cucrevarllqecxu Htr]r{e Eamux

B ABa paaa u 6onee; .flBHo BaHrrlncHHafl rIJI.orI{ocrE, AJLfl NGC 1976, lpuroAtrrlarl
u l24l (cp., uanpurrcp, c 14) t 143)), noaBoJlfler rrpeAtroJrararb, qro clrcrer'Ia-
rilrrrecfiof,r orur,r6xoii orflrotrlerrr,r llallHr,re 1241.

Cne4yer [oAaiepnrr)/rr,, rrro rrpl,rBoAurrr,re B Ta6JI. t rnaccr,r oTllocrrrc.fl loJlb-
r(o rt B z A r{ 1\{ r,r r,r yaracTRailr ryMar{rrocrei,i, xortl trEofi pa3 IIer co}IHeHurr

u Tbrr, qro Hcclto.fibno Er,rrlccrloE]Irrrx o6T,enroe cocraBJl.flIor oAlro qeJloe, qa-

orr4aruo DltparrrrpoRarrrroe reMHoli r,rarepzeli, Dro o6ctoJrreJlr,crBo aarpyAlltrer
corrocraBJrerllre orrruqecl{Frx tr paAI{orra6.nrc4eunfi rIJrorHocrefi trr IrIacc, TaIi

r(art 6o.rrrrrtrrrrrcrBo paAr,rorra6JrroAerr14fi 4u{dlyanux ryIvIaE}Iocreii otHocntc;,t
rrrleHIro I{ TftI{rrr\I 6o.rrt trrttrir rI flJlItrrN,I TyNIaIrHocrflrI, cB.fiBaHlrntlr c o6nanarrir
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onpereJreHr.rr{ llpf rl.rx aBTOpoD,
tlp].IBeAeErrrrle l( HanlHfil B

lIailr,r
olrpcAe;{efirrfl



trorJrotrIarcrqeii l,rareptrtr. floaronry ecrecrBerrHo, qro
[45, 10] 4aror 66nr,ur(e ]raccbr.

Anroprr rcrrpeurre 6raro4apnr,r Z. IzI, flpourrx n
noMotqb tr rloJresr{rJe coBeTbr.

30 iroa6pn 1959 r..

paAuorra6Jrro AeHnfl

B. 14. flpouuny ea
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CIIE HTPbI, (DOTOIPAONqECITI{E BE JIITq'IHT,I
r{ ilotusATEnl{ UBETA 3206 3BE3[

B CO3BE3Ar4[I KACCI4OIIB 7I

9. C. Bpoilacaa

I1a u.rorqa4ne ofiorro 45 nla4parrrrrx rpagycoB c rlerrrpoM c, -- th30rn, 0 : +61"00/
orrpeAeJrerrlr ctrenrp&Jrrrr.rbre ItJracc6r, rpororpa([uuecrtrre BeJlr{qlr}Ibr rr AJIfl 6onrmlluctsa
iBeBA rronaBareJrr{ r{Bera. flpe4e.rruax BeJrlrqr4rra r(araJlora Lzm,5. B orJrlrq[e or Apyrllx
rra[rrx fiaraJroroB l1 , 2] npu otrpeAeJlerrrlrr BrrByaJrE,rrbrx BerrtqIln (rnr) o garrrrofi o6nactn
ncrroJrrrBoBaJrr{cb rrJracrr{r{Ru Oa-D Kodak Limited London B coqeraflufl c [pe]RrrrtM
rpiarrrporlr OC-l2. f{.nx onpegeleur,rfi coorrromeflrrn Me}r(Ay rra[ruMlr rnu rn V Ea6ilIoAa[rIcL
cr(orrrrerrnfi IC 4665 [3], NGC 129 l4l r{ accoqraqrlr{ Cephei III [5] c rrsBecrlrrnMl{ Berlr-
qr{flaMrr B crrcreMe U, B,V.IIo 66 aaeagaM paerrhrx ctrexTpaJr[,rrbrx rr{troB c B-V B IrETep-

BaJre or 0m,77 go [m,82 tto cnoco6y rratrMerrbml{x RBaAparoB fiorycero cJleAyrotr{ee coor-
ilOIIIEHI,IE:

ntD -- 1/ - 0,22 (B - V) + 0,06

*0,01.2 + 0,009

(ourlr6xll cpeAHr.re xra4paruuurre).
l{na oupe4enenun ([ororpa(pn.recrux BeJIIrquH ,zpg trctroJlr,BoB&Jrllorr, nal( n trpe]RAe'

Agfa Astro Platten. I4arraepenur,re m'nr auezgctrer(rpaJllnllx RJraccoB F, G, K Ir M nplrne-

/{er{Br n cllcre}re BeJrnqrlrl R corracno coorlroureHflIo

rtL'pB: A + 0,15 (B -V) -0,03"
+ 0,028 l_ 0,036

lllea4r,r crrerTpaJtbrr,hrx rr{rroB O, B n A rre uuerot ypaBrreulrr qBera ts trpeAeJrax roquocrr{
rlororpa{r.ruccnoro MeroAa. B xaqecrsc crauAapra BeJIuqr{H Mbr BoctroJrLBoBaJII{ch trocJle-

I(oBareJrbr.rocmro rforoa,nenrpuqecfifix BeJrr{qIlE, ory6tlrxonauur,rx r pa6ote [6] u pactro-

,rrolnennoft 6nnaro R rlelrrpy uameft o6nacrn. I{ponte roro, cBbrrtre 80 anea4 ratanora [7]
c $oroareHtpuqecfifiMu BeJrr{qrr}raMrr B c]rcreMe IJ , B, V, paa6pocaunrrx tro Bcefi namefi

o6racrra, cJryx(nJrr{ crar{AapraMr[ r,r xopour{M Ko}ITpoJreM trplt oflpeAeJlerrflI{ IraMtr BerrlqnH

{rororpa([lruecxuM MeroAoM. CrororpaQnuec(ne BeJu{tllrtfi] mpg Ir uofta3areJrll qnera C1 ga-

rorcg B crrcror\ro (B,I/). I4auepetr:atte CI' [prrBeAeHr,rR cttcreweB-V corJracuo cooruortreurr]o

B -V .- CI'-0,267 C/', + 0,06.

+ 0,012 j: 0,034

SPI,]CTRA, ITIIOTOGRAPHIC X,IAGNITUDES AND COLOT]R INDICES O}- 3206

STARS IN CASSIOPEIAE, by E. S. Brodskaya.- The spectral types, photograplric
riragrritudes and mosi ofthecolour indices rryerc obtained for stars in an area of 45 square

degrees wilh the certer o : th30n,6 : +61000'. The limil,ing magnitude of the cata-
Iogue is 12m,5. The present cabalogue differs from our previous catalogues [1,2] in
ttrat, t,lrc OC-l2 filter was used in combinaiion with 0a-D Kodak (London) plates for'
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bhe dctelmiration oI nr,., Tlro clustcrs lC 21665 [3] arrd NGC 129 [1r] ald thc association
Cephei III [5] rvith kno',vn magnitrrdcs on the 1,',,/1,1,'system rvcre ohserved for deriving
l,lrc relationship bebween nz, ancl 12. Thc follou'in-q expression was lound Lry the method
ol'leas[ sguares, usinE 66 st,ars of tliflercnl spectral classes and wit,lr B -l" rvithin tlre
.irrt,elr,al ()T1,17 Lo :lm.82i

tt1,D: u - 0,22 (B -V) + 0,06.

-,1- 0,012 + 0,00!)

The errors are mearl square errors.
As previously Agfa Asl,ro frlatten \Mere used lor the determination of rzrr.The measured

nt'ogof F, G,lK and tr[type stars were reduced to the B,systernbythe following relation:

,n'ps :11 - 0,03 + 0,15 (B - I/).

* 0,036 + 0,028

0, B and A type stars have no colour equalion within Ure limits of precision of fhe photo-
graphic niethod. The photoelectric magnitude sequence given by A. N. Farnsworth [6],
whi<:h is located close to the center of the investigated region, served as a standard. Be-
sides, in our regiox there are more than 80 stars rvith photoelectric magnitudes on the
U, B, V systom listed in Hiltner's catalogue [7]. These servecl as standards an{ were
also a goo.d means for a check up of the photographic magnibudes. The mog and colour
indicesCl' are given onthe (8, 7) systenr. Themeasuled colour indices C.I' were reduced
to Lhc B-V' system according to:

B - V.: CI' - 0,276 C1' + 0,06.

+ 0,012 +0,034.

Hacroxrquft crrucon BBeBA Eprre 12m,5 oxBarbrBaer o6nacrr [o rrpflr\roMy
uocxo)fiAerrtrro or {h00- 4o 2100'E tro cr(JroueHuro or +58'00'[o +64'00'.
Sneapr,r ctrer(rpaJrbrrrrrx rtr{roB O - 85 B arofi o6racrz 6rrnu xraccu+uqrpo-
Barrbr tr4. M. Honr,rnonuu [B] B 1"952 r. Ho s cBt{Bu c reM, qro c rex rop 6r,uro
orry6Jrr4xoBaHo Mrroro trauubrx rro r{Jraccrra[rlr{aurrr{ aseap OB B cr,rcl,eMe MK,
qro Aaer BoBMoEtHOcrrr yToqHI{Tb rlaur,r HprrTepr{rr, a Tar{?fie 6raro4apn Ao[oJr-
HtrTeJrbHOt{y qrlcily rrJracrtr{rrom, floryrrerrubrx HaMZ, nnaccuszxaqufi sBeBA

OB trpousBeAeua BaHoBo.

Bonr,urzuctBo I{araJIoEtHr,Ix Buaqeuuir" rups oIrpeAeJIeHLI rto rIflTI{ rrJracrrdu-
RaM, oCTaJIr,HLIe IIO aIeTbIpeI[ I4JItr B fpafiuelt CJIyrIae IIo Tper\,I fIJTaCTIIHHa]VL

Bnyrpeuurrr roarHocrr; xapaxrep[rgyercfl cpeAuefi Hnagparzqrrori 'omu6Hoit,

paBHofi + 0-03, Braayanurr,re BeiltrsuHr,r olpeAeJrer{br uo 3-4 [JracrzHr(aM,
cpeAH.srr HBaAparEqHa.fl oilu6Ha paBrra rar(?ffe +0,03. Mero4rana r,rsMepenuii
r{eraTr4BoB ra o6pa6otna uporBBoAzJracr, TaR )r(e, Har( r{ B rrpeAr,rAyulrlx pa-
6orax lL,21.

.{,ra uonuorbr B crrucon BK.rtloqeHr,r rar(}fie BBeBAbr trB HaraJrora Xunr,rne-
pa [7] tr AaI{I{bre, orl{oc.rrqtrecf K HuM, BbrAeJreHr,I rrtzpH},rM mprz{rorvr.,(au-
rIr,re AJIfl SBeBA flpqe 'l*, ?,}ftrtte EB r(aTaJIOIa flyxleBr,rx cxopocrefi Bzlcona
Lt[lr/I as r{araJrora AGKz' rrptrBoAflrc.fl B cHo6Kax. Sneagouxofi (*) orneuennr
3Be3Abr, AJI.ff ItOTOpbrX B HOHqe l(aTaJrora AaI{},I flptrMeqaHtrff. ,{tn oroxgecr-
BJreHr,rfl sBeBA AaHLr Raprr,r. lpa4aqua ,rpHocTeii He coxpaHeHa - cila6lre
sBeSAbr noApucoBaHbr.

Br,rpaxaro 6raro4apnocrr, B, B. ranpr{JroBy Ba trBr,repeEtre Herarr{BoB rra
I\u,rr{podroroMerpe tr B. U. tr4ocr,xo Ba uaroroBJreHr{e Hapr.

14 4ena6px 1959 r.

11 Ues. I{pr,rMcroft o6cepBaropra, r. XXIV 161
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B8
AO

AO

B8
B2
F5
K5
r8
B2
B5
B3
81.
BO

BO

B5
83
B3
AO
GO

B5
FO

A2
A2
AO

B3
B3
B5
AO
B8
B8
B5
B8
B3
A2
AO

AO

B5
F5:
B9
BO

B8
B8

451.

452
453

45lt
455
4s6
4Jl

458
459

460

46'L

462
463
4Dr+

465
4Db

4lot

468
469
470
471

472
.llJ

474
qld

476
477

478
479
480
48t
1tr2

483
484
485
486
487

488
489
490
/t91

492

493
4s4
495
4C6

497

4gB

499
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502
503
504
505
506

507
508
509

510
5tl
512
5r3
514
515

516

517

518

519
520
521

522
523
524

525
526

527

528
529
530
531

532
i)JJ
534
535

536

537

538
539
540
541

542
543
544

545
51t6

547

548

60'361
60 365

60 366

59 337

60 368

59 338
60 369

59 339

60 371

59 342
60 373
60 372

59 3113

E0 374
59 345

59 347

60 379

59 356
59 357

60 384

59 361

59 389

60 388

B3
F5
92
F2
B8
A1
o
FO

B 1: III:
F8
B2
B1
B8
A2:
AO

F'B

A2:.
A2
A2
F2
A2
AO
B1
BT
AO
AO

F8
F5
AO
B5
BO

B5
BO

A5
B1
A2
BI
FO

AO

F8
80, 5 IV
85:
A2
AO

B2
AO

83 II)
AB

11X

1,1, 45
10,50
10, 99

9, 7t
tl, g5

8,91
11,95
11, 83

17,23
1i, 99

10,29
10,42
10, 95

12,36
10,84
12,28
72,10

9, 5l
10,55
8,63

L7, 43
12,17
It,07
t2,27
12,22
12,03
11,40
11,46
10,38
10,79
11,68
1,1,09

11, 94

tl,Bg
17,92
10,55
12,20
lt,L0
11, 93

9,32
10,44
12,35
1.0,7lt
lt,33
11,90
10,08
9, 87

11,53

,n
0,49
0,43
0,7 lt
0,36
0,60
0, 10

7,22
0,59
0,61
0,57
0,34
0,71
0,29
0,62
0,37
0,57
0,57
0,37
0, 82
0,38
0 
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t't2

0,49
0,49
0,59
0,52
0,40
0,46
0,58
0,31

0,116

0,35
0,58
0,53
0,59
0,31t
0,67
0,27
0,59
0,45
0,47
0,56
0,32
0, 40

0,61)

0,21
0, 59

0,50

60'392
60 396

59 36zr

60 397

60 399

59 367

193

60 402

60 404

59 371

60 1r,05

60 1106

60 tt07

59 372

60 zr08

60 zr10

60 411

60 4t2
59 377

59 378
59 379

60 4t4
6C 1113

59 380
60 415
60 416
60 1tl7

59 383

59 384
59 385

59 389

59 390

60 420
60 421

59 392

60 423

549

550
551

552
5,13

55/t

555

556

557

558

559

560

561

5ri2
563

561t

565

566

567

568
569
570
571
572
573
574

575
576
577

578
579
580
581

582
583

584
585

586
587

588
589
590
591

592
593

594
595

596
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K5
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A5
G8

B5
09.5Ib
BIpe
GO

A2
B8
92

ttl
1.2,29

9,42
10,69
8,92

I0,95
10,46
1.1, 94

10,30
1s,91
10, 99
12,00
9,38

11,53
y,32
9,08

10,43
10,42
10,66
tt,76
11, 66
12,07
10,31
10,37

10, 19

10,14
10,24
9,17

10,64
10, 61t

11,36
8,21

11,40
10,23
10,32
10,7 4
9,65
8,14

12,20
11, B1

10,08
10,59
11, 86
9, 57

11, 63
11, 30
7,5

10,87
11[,36

tn
0,70
1,37
1,67
0, B8

0,7 1,

l,03
0,54
0,53
0,75
0,54
0,63
0,26
0,46
0,37
0,27
0,30
1,00
0,45

1,21.

0,55
0,25
0,51
0, 86
1,58
0,11
0, t8
0,52
0,52

0,25
0,42
0,67
0,32
0,33
0,49
0,11
0,70
0,50
0,90
0,28
0,78
0,23
1,27
1,66

a,29
0,75

AO
A2
AO

G8
F5
M
K2
F5
A2
A5
B3
K5
AO

B9
F8
F8
B5
A8
AO

BO,5III
A2
r'8
F8
AO

B
AO

FO

B8
B
B9
KO
K5
AO
A2
BO
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dF5
B3
F2
AO
B8:
AO

F2
B8
A2:
88:
A2
B5
A2
B8
FO

KO
BB
B5
B5
AO
F8
AO
B0:pe
B8
F5
BS Ib
AO

AO

B9
AO
B8
AO
FO:

AO

B9
F8
B9
B8
B9
B3
B3
F8
GO

G5
82 IY
B3
B3
AO

B5
FO

t
2
D

4

5

6

8

I
t0
l1
t2
13

t4
15

t6
t7
18

ts
20
2r
22

24
25

26

27

28

2t)
30
31

Jq
,(
36
DN

3B

39

40
41

42
43
44
45

46

47

48
t0
50

61"198

61 200

60 158

60 160

60 10r
60 163

61, 2t0

60 165

60 166

60 167

61. 2t3

60 t6B

60 169

60 171

F8
B2
F8
B8
G8

GO

BlIbp
B8
dF5
K5
F8
A
AO
gK2
A
GO

A2
B5:
gG8
A8
A5
A2
B3
A5
AO
AO

cK0
F5
AO

A5
AO
GO

AO
AO
AO
B8
AO

AO
B2
AO

B3
AO

B2
F8
BIY
B8
B8
B
BO

A2

Yllsz
11,30
9,3r

12,4
17,44
1.1,92

8,70
11, 06
(6,4)
10,50
11,60
71,92
10,54
11,46
12,50
tt,67
ll,7 4

10,98
It, 51t

10, 90

10,33
12,20
t2,34
12,12
11, 99

tl,37
10, 86
11, 31

72,07
It,9r
9, 85

10,93
17 ,01t
11,7 6

tt,7 4

9,59
tl,97
{i, 68
t2,i)lt
12,26
11,26
10,7'1.

11,92
ll, 71t

10,24
lr,31t
12,10
1.2,01

9,50
12,06

oTqs
0,25
0,41

l, t4
0,58
0,47
0,45

1,93
0,52
0,44
0,09
1,31

0,49
0,53
0,32
1,25
0,37
0,32

0,39

0,25
1, lt
0,42
0,29
0,30

-0,03
0,49
0,25
0,32
0,28
0,33
0,32
0,32

0,46
0,29
0, 18

0,37
0,51
0,26
0,21
0,43
0,29
0,74
0,37

60" 170

60 173

6t 218

60 176

6t 221.

60 178

61. 222

60 180

60 18{
60 182

61 223

60 183

6t 224

60 186

60 185

60 191

'm
8,20

11,31
12,33
71,92
t2,4
10,32
1.1,26

B,2o
12,23
12,39
1t,49
t0,70
11, 04
9,44

11,92
11,7 5

9, B0

t2,27
10,58
10,52
10,98
11,32
9,57

10,50
10, r3
8, IJB

10, 14

10, 89
8,77

1t,27
71,75
12,31
12,27
11,11
tt,,t I
11, 43
(6, 3)
12,47
10, 13

12,29
t2,6
t[,67
10,74
11, 6g
10,55
12, ?y't

11,72
11,51
11,95
12,27

{nu
0,22
0,56
0,37

0,23
0,44
0,09
0,42

0,48
0,10
0,29
0, t0
0,46
'l'r02
0, t0

0,Lz
0,12
0,45
0,19
O,25
0,22
0,31
0,53
0,77
0,17

-0, 18

0,29
0,34

0,55
0, Lz

0,21
0,50

0, 15

0,5&
0,58
0,60
0,61
0,49
0,40
0.,40
0,5I
0,47

51

52
53

54
55

56

57

58
59

60
6t
62
63
64
65
66

67

68
69
70
7L

72
73

75
76
77

78
7g
80

81

B2

B3

B4

85
86

87
88
B9

90
91

92
93
94
95
96

97

98
99
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101

t02
t03
{04
105

{06
107

108

109

110

ltt
Lt2
113

Lt4
115

116

Lt7
118

119

12{)

12t
122

123
124

125

126
127

128

129

130

131

132
133

134
135

136

137

l38
130

140
t41
142
143
t44
t45
146

147

t48
149

150

61"230

61 231.

6t 232
6t 233

6t 235

60 197

60 198

60 199

61 238
60 200

60 201

6t 240
6t 241

60 203

6L 244
60 205

60 206

6t 248

t)l 249
61 25r)

BO

gG8
B8
B8
gG8
B5
A2
B8
F5

F5
AO

A8
AO

AO

A2
B1
KO
AB
83:
K2
B5
BO

B9
KO
A2
A2
CO

B8
G2
FO:

K5
AO

BT
B5 II
gK0
AO

B8
BO

F2
FO

GO

GO

AO

F5
A2
GO

K2
AO

GO
p8

ui'et
10, 32

12,14
71,87
77,37

12,66
72,18
1"1,92

10,58
(7,6)
11, 56

11,52
10,67
11,40
10,47
10,63
11,33
11,85
12,39
10, 10

12,lt}:
12,53:
t0,77
12, t2
17,41
11,95
10,39
9,73

1.2,41t

12,5
9,36

L7, tt2

11,78
9'tt'

1L,7:)
11,54
9,58

12,21
9,72
8,70

12, t2
11,87
1r,5r
I,23

12,14
11,56
tt,2;t
lt,tiz
10, ti4

9,51

{u'
1,74
0,46
0,46
L,2l
0,47
0,49
0,36
0,43

0,44
0,49
0,22
0,22
0,38
0,34
l, 06
0,41
0,60
1,43
0,69:
0,72:
0,79
7,21
0,35
0,33
0,50

-0,03
0,58

1, 66

0, t9
0,43
0,58
l, 33
0,32
0,14
0,76
0,43
0,32
0,68
0,60
0,34
0,45
0,42
0,63
1, 58
0,30
0,57
0,52

61. 251

61, 252

60 213

60 214

61 253

60 217

119

60 218

60 221

6t 254

61 256

60 223
61 258

6t 257

60 224

60 227

61 260

B5
A5
B9
AO

B5
F2
A5
o
K2
F5
A2
GO

AO

F2
BO

KO
AO

cG8
Bpe
FO

A5
B8
FO

A5
G5
AO

gG8
F5
AO

KO
KO
AO

AO

F2
KO
G5
G2
r8
A2
AO

B1
gG8
B5
B3
AO

B5
BO

B1:
B2
BO

1n
9, 88

12,04
11,61

ll, ?'2

12,0c
12,12
10,10
9,93

I1,67
M,92
B, 63

12,10
11, 18

9,04
11,76
10,65
12,09
10,29
11,(;1
tt, t4
11,80
10,68
11,54
12,s2
1r,91

10, 15

l0,78
10, 94

9, 90

11, 06
11,42
10, 14

10,09
10,39
12,35
t0,44
11, 09

10,76
10,83
10,30
lt,57
10,49
12,29
11 ,44
12,34
12,11
12,51
11,30
11,68

fn

-0,03

0,36
0,26
0,53
0,50
0,83
0, 87

1,24
0,54

-0,06
0,7 7

0,l7
0,29
0,74
l, 19

0,36
1,15
0,85
0,41
0,51
0,38
0,39

0,71

-0,051,\t
0,46
0, 15

0,97
1,37
0,29
0,14
0,37
0, 89
0,70
0,60
o' 1r9

0,34
0,21,
0,38
1, 05
0,79
0,46
0,28
0,52
0,60
0,69
0,75
0'{i2

151

152

153

t54
155

156

157

158

r59
160

161

162
103

1$4

165

166

ui1
168

169

170

171

t72
173
174

175

176

i77
178

179

180

{81
tB2
183

184
185

186

187

1BB

189

190

191

192
193

194
195

196

tg7
198

199

200

189



Sona *61'

BD

F5
B5

60 260

251.

252
253
254
255

256
257

258
259

260
26t
262
263
264
265

266

267

268
269
270
271
272

274
275
276
277
278
279
280
281
282
283
284
285
286
287

288
289
290
29t
292
293
294
295
296

297

298
299
300

201
202
203
204
205

206
207

208
209
210
211
212
2t3
27lt
215
216
217

2tB
219
220
221
222
r)c)

224

225
226
227

228
229

230
231
232
c a.)

234

236

z)l
238
239
240
241

242
243
244
245
246
21t7

248
21*9

250

60"234

61. 261

61 263

6t 264

60 236

60 237

61. 267

60 238

60 239

60 240

60 242

6L 268

60 243

6L 270

60 247

AO

F8
AO

AO

GO

AO
A2
BT

A2
FO

GO

B8
B2
B2
B1
G2
AO
AO

BT
A2
cK0
AU
I,'8

K2
AO

B9
F8
F5
GO

BO

AO

B3
F5

F8
A8
B8
A5
G2
AO

A5:
F8
A2
B3:
MO

B5
B1
F5
B8
F5
B3

#nt
11,65
10,62
11,72
11, 90

11, 83
tl,48
12,04
11,31

9,68
11, 98
10,43
11,92
7l ,49
12,05
12,35
\2,07
11, ut)

71,40
lo,20
9,67

11, 45
12,07
10,22
12, tt7 ;

t[,26
11,35
12,18
11, 65

t2,42
9,29

77,77
72,19
11,90
12,17
10, 89
10,9t
72,28
10,39
12,58
10,58
12,37
12,67
11,23
1r,76
l{,86
Ll.,94
71,7 I
12,49
10, l6

olrs
0,56
0,23
0,47
0,65
0,27
0,42
0,60
0,32
0,84
0,64
0, 15

0,59
0, 57

0,68
0,70
0,34
0,32
0'4ts
0,31
1,07
0,32
0,64
1,27

0,27
0,61t
0,56
0,64
0,73
0,07
0,6f)
0,57
0,52
0,49
0, 19

0,40
0,7 4
0,25

0,38
0,60

2,07
0,59
0,54
0,53
0,23

0,29

rcTru
t2,c
11,91
12,03
12,01
!2,1
11,66
10,32
tll,75
10,61
10,53
9, 98

1r,28
10, 89
12,04
12,05
B, {3

12,00
10,50
ll,2C)
12,25
11, t3
u,12
I1,24
(7 ,7)
12,41
12,26
9,06
9,07

11, 55

i1, 69
12,34
11,16
11, gl
12,15
10, 90
12,55
9, B1r

B, 93

11,30
9,86

10,63
tt, 12

10,97
11,74
10,7 5

12,20
1r,02
11,70
(7 ,7)

{tn
0,56
0,78
0,55

0' /r0

0,28
0,32
0,1t7
0,49
0,35
1, 35

0,6{
0,42
0,37
0,4!
0,45
1,23
0, 36

0,58
0,28
0,57
0,35

0,70
0,53
7,75
0,98
0,47
0,50

0,54
'0,50
0,73
0,99

0,42
0,11
1,20
0,27
1,04
0,41
0,58
0,48
2,38
0,60
0,26
0,53

6t'273 | F5
A
82
G8
FO

F5

B5:
60 248 | B2

61 274 I F8
6t 275 I rs
6t 278 | A5
61 279 | I(2:
60 250 | 82

B8
AO

B8
FO:

61 280 | gK2
AO

F5
Al)
tt2
B9

60 253 | A0
A2:
83:

6tl 256 I gKO
60 257 i 18
60 258 I 85

F5
83:e
GO

BO

G5

61 285 | B0.5 rr
61 2s6 i Ao
61 287 I K0
6t 288 | B9
60 264 J Ko

B3
It5
A5p

60 265 I l(2
F5
r)o

u3
AO61 291
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G2

A2
85:
G2

K2
G5
F8
A2
B8
G8

B3
A5
BO

Oe
B2
B2:
B2:
B8
BO

B2
KO

G2
AO
AO

AO

G8
BB
B2
B5
BO

BO

82
BT
AO

B8

cK0
B9
B3
gF8
82
BT
AO
A2
AO
F5
BO Iab
F5
AO

B2
G5

351

352
JJJ

3s4
355

356

357

358

359

360
361

362

3ii3
364

365

366

367

JUO

369

370
371

J'J

J /;)

376
377

.l/5

379
380
381

382
383

JO4

385

386

387

3BB

389

390

391
aoD

393

394

395

396

397

398

3C9

400

lBo
I

I rl3
I tJ3
I

I (;B

lu5ln0
Inz
I

lG8
lBo
Iro
lR4
I

lBr
IFB
las

B3
B9
FB

B8
gK2
u2
AO

132

AO

cB0
F5
cBB:
A2
B3
AO

A2
B1
F2
AO

gI(0
r] 2rI-
A2
A2
A2
B2y
F5
AO

AO

A2
F2
1,'0

B3
A5
AB
AO

G8

301

302
303

304
305

306

307

308
309

310

31r
3t2
orJ
314
315

316

317

318
319

320
321
322
o;o
324
32s
326

328
329
330
iq a

o o.)

J J4I

335

336
JJ'

3JB

3J9
340
34t
342
343

344
345
.J4tl

aql

348
349
350

61"295
61 296

60 273

60 281

60 282
60 285

61 301

61 298

6t 297

61 300

61 303
60 289

60 290
60 293
61 3u5

60 297

a0 294

60 298

61 308

,n
11,78
12,ll
1{, 5C

12,32
11,97
11,66
12,59:
11,95
11., 12

11,38
17,54
tt,31t
11,34
10,88
7l,84
11,47
11,02
11,80
10,08
1r ,47
9,01

11,02
11,16
\t ,46
10,76
9,07

10,05
ll,7g
10, 13
o ,r,

tt,6l
11,64
10, BB

9,34
10, (i9

10,70
1,0,42

10,69
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12,43
12,4l
!0,52
9, 71t

lt, 87

71,20
17,25
10,60
10,87
11,36

'l'2,32

oTat
0,42
0,72
0,97
0,50
0,37

0,63
0,37
0,53
0, 46

0, 18

0,47
0,70
0,50
0,32
0,53
0,53
I ,54
0,50
0,27
0, t:)
0,23
0, 95

0,46
0,92
0,20
0,54
0, 1B

0,25
0, b7

0,44
0,20
I ,44
0,52
0,33
0,37
0,31
0,55
0, 56

0,58
t) ,,
0,27
0,46
0,47
0,62
0,31
0,52
0,30
0, 81

60'301

60 303

60 307

00 310

60 312

6t 310

60 309

6L 31.4

60 318

60 324
60 317
61 315

61 316

61 318

60 336

61 319

nx
12,50
10,34
12,60
12,06
11,7 L

9, 91

12, 1*1

11,55
11, 96

11,78
11, 81

11,03
11,09
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T oM XXIV, 1960 r.

cr,rcTEMA ABTOMATUqECHOTO rr4AlrPOBAHr4fl TETECT{OI]OB
"'b'trofiVflucnoBblm MonvJltlTopoiu cBEToBoro rroronA.. ,- :

IO, A, Cct6uuum, II ,:I), Hwno,n.ctec

Ouucrtnaercn i[oroalrenrprr.rcc]iarr cJreA.sr{aE crrcreMa c rroJryAucr(olriM MoAyJrrrro-

l)oAI oBeTonoro IroToKa, n1)(,Aila3rarrcllilafi AJrrI aBTomaTr4qecHoro rrr4trponailIrfl TcJIccHo

nos. I{gnoxreu rprrflqrrrr ilocrpoerrr{fi cr4creMLr, npoRegeH arraJrrrs. pA6orBr nara6onee nanr-
nlrx tle y3JloB, npcAcrarlreir.bl larcJ)IlaJrbI cltcflcpr{MerrraJlLHr,rx lrccJlelonautrfi, Aaulr p{'-
r(orrcn11aurr],r no nrr(opy ilapaucl'poa on'rraqccxoiil cncreMr,r rrr[a.

Ha ocrlose' 4arrririx o[];rra troxagaqo, .{rp' uprlilrerrenr{e .nogo6uofi crrcreMr,r rroaBoJl.rrer

roJr.uocTr,I(-) iI{cr{JrroqllTrr BIrSyaJrr,uoe IuA4pqBalu{e IIprI BbrIroJrHeHl{I{ Ixrlpoxolo xpyra
acrpoipr4Bfiqoc]rux rrcc4eAoBarrufi, rait xaR fiia ddecueslrsaer rosuocrr,, AocrarosHyro Anff
rro,nyucnur,xopbmra{ fipslrbrx r]rororpa{ufi y.laetn\n rre6a nprr cxcnoar4r{rflx B Hecr(oJrLr{o

uacotr- i I

DxcnepnmeuraJrrrrrafi npoBepna crrcreMrn 6r,rna uponegcria ua IsAe reJrec(onor l(prrrra-

cxoir acrpo([raarrsecxoft o6cepnaropuu AH CCCP, rl[e B Hacrorru{ee BpeMff (potou,r4 c [oJIy-
,{rrcr{oBbrM rrrogy;rxroporra [axoAurcfi l onHrnoii 'JKcrr,.rryaTarrr4fi..sa 1220-u,,u pe(pnenrope.

A SYSTEI\I WIT}I A SEM] DISK MOI)UI,ATOIi OF LIGHT BEAII FOR AUTO-
l\f ATIC GUIDING OF TELESCOPES, by Y . A. Sabinin., P. V. Nikolageu. A photoelectric
folloving system tvith a semi-disk modulator o{ the lieht beanl {or automatic guiding of
lelescopes.is described. The principle of the design of Lhe system, an analysis of thc ope-
lation of its main parl,s, data on experinrental investiga[ions and reconrmendaLions lor
tle selectioii oI parameters of the optical systern of the guide are given.

On the basis of experimental data it is shown that the application. of such a systern

lrclnrits thc total excluiion of visrral guiding in a widc ,rnge of astrophysicai invesLiga-
tions, as it provides for a precision of guiding sufficient for obtaining good photographs
liLh an exposurc of sevelal lrorrrs.

The system was tested on scveral telescopes of the Cl'ilrean Astrophysical Observa-
toly. At present a photoguide rvith a semi-disl< modulator is beiug lested on Llrc 1220 n.nt
lc [] cc t or.

I3 l4ucrr,rryre aJrenrpo\rexarirurtr AH CCCP (I43M) B rrocJregHr,re roAr,r 6hrJr

paspa6orarr pf[ aBToNrarr,{arecHtrx ycrpoficrB /lJrrr yIIpaBJrerrr4.s acrporroMr{rre-
cHrrrrl{ r4HcrpyMeHTa[rrr, ]t r4x qzcfly oTHoctlrc.fl cr4crer\ra aBrorraTurlecHoro
lIrT[I{pOB&III{fl TeJIeCKO[Oll C IOJIyAI4CI{OBLII,I I,IOAyJLITOpOA{ CBeTOBOIO IIOTOI(a,

Bneprr,re troJry4r4cnoBbrfi rroAyrflTop cBeroBoro rrorona Ailfl SoTorllAu-
poBarrtr.fl 6rrn npr.rrrreneu Ba6HonoMs 1947 r', O4naxo B cr{creMe Be6xona 6nr.n

r,rcIIoJIrrBoBa].r peJreitHr,rft ur,rxog Ha IcrroJrrrrrreJr6l.Ibre [BflraTeJrtr, lrro 06ec-
rIeaIr4BaJIo JIr,IruL [epuoAuqecHl,rft HollTpoJrr, rroJro]HeHtrf reJrecHorla, a uailuque
III,ETOqHOTO MEXAHI{qECROIO I{OMMYTATOPA CHI4}I{AJIO I.IA[E}HHOCTI,. CUCTEUA
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Ila6rtoxa ucroJrbBouaJracb rrcn.[mqr{TcJrb}ro ilpr{ crreri?p(,].pa(bnrrecxux pa6o-
Tax, t{ I} JII'ITeparype IIer HI,InaI(r,rx cnegeurlr.:i o rorr}roortr pa6otrr SToii cucreMr,r ,

ce upoi{elLIJoti .tyrctrurc"rlbrrocltll Ir rllll{rr0HIrtrocrr,r /{,,rfl rrr).lryqcH]4rr agro.\Ta.r,r_
lrocnrl\r n),renr lrll.rrari6rx {orot.pa( uii yuacrnon rrc6a,

cr'rcrer'ra aBrolrarrrrrecrtoro rr.rllrrl]oBarrr{fl, paapado,rarrnaa u 14Dl{ AH
tlCCP, ,tB'rlrlcrcrr cucrelroi.i HerlpelrrrrBrroro ger,icrni,rr rr 1\roil{er (, yorrexolr ll)u-
ircrrflirrrcjr rtax IIpu lrp.rr]\roN,r rporor.pa{upoBaHr,rrr, rilli 1r rrpr,r .,rm6r,rx Ipyt,l,\
acllpolIoArnrlecltlrx na6rro4eItIrRx.

CTPyf(T)'I'H:\II CXDIIA Cl,l(l'rl,ill hl

I11tu ottt'Icatrl'Il,I crpyltrypl{oll cxel{br (rpur. 1) rr rrprrnqrirr(.ru pa6orr.r orAr},,ur-
lilrt\ co )rBJror 6y4eu rrpeArro.rrararrr, gTo rro.[ylllrori rro.tyJrrrropa oBeror]ol.o
lloroltil Bpaqaercfl n tfonarr,Irol-r rlJrocl{ocrr{ rr{Aa, xour !Jrrr pa6or],r crrcro}\,ll,t
r\'toiHC'f 6srrr, r'lcuollblloBaH cBer alBcB/Ir,r, orJ aifierrlltrii ot rr(eIt otrenTporlttrtlru,

Onr. 1.. Cr:pvnrypnar cxelra cricreMrr i[otoanenr:puirecftoro rr/tupoBalrr{fi.

I{JII{ ucltaE(eurroe a6epparII{.Er\[I,I lrao6parxerIlre BBeBAbr rra nJaro rIoJIfl ocHoB{Ioli
rpy6n.

Co6paunrrr,i u4Aoivr 2 cserosofr. uorolt or BBeBAr,r, rro rioropof,{ BeAerc.E I]tI-

[upoBaul,re, r{oAyJrrrpyerc.rr B MoAyJrr{pyrcu{eM ycrl]oficrBr) 3 u uouagaer Ha

$oronaro4 $oroyunoxrrreJrfl 4, rge upeo6paayercrr B arrenrpuqecxr.rit rott.
ffpu rtanr.r.rrrr,r orun6ttn, T. e. [pr{ cMerr{eHr{r{ r{Bo6pa}r{eHrr.fi BBeBAbr c BrrBI,IpIIoii
octrr, Ira rlarpyaollllorf corrporlrBJreHr{rr SotoyunorxrrreJrfl Eol]Er,rfiaer rlepelrell-
I-Iafl cocraBJr.Erorqa.fi Harrp.E)fieHr{s. Dro Harrpfl}fieHrre ycr.{Jr}rBaercfl B npeAycu-
JIltreJIe 5 r.r uoctyuagr lra Bxo[ ycr,rJII{TeJIfl r{arrpfl}fierruu.HuBltoii .lacl'oli,t 6.

.(anee ycrrJleHl{brfi c[rHaJI [eper{eHrro]ro Tor{a fio[aerc.fi B 6ron a]rruII,ITyAtI()-
rfaaonoro [erexropa 7 , xyga oAHoBpeMer{Eo or Mo4yJrprp}'rcr{et'o ycrporicrBa
rIoABOAflTC.fl ABa CrrHyCOrrAaJILrrrrrx olopHr;rx Haupfl)I(eII,{fl, 0ABII}IyI'bIe IIO

r[aae ua 90o. B peaynrrare corocraBJreur{fl Saa onopur,rx uaupaxenr,rr:i rr

204



0!rfHaJra rJ ar,rtIJrr,Il'vi{rt0-4)a3oBo1\,I /{eTer(Tope Bbrpa6aTLIBaIorcn ARa IIaIipfliHoilll,l
rr()oTotrrlHor'{) ToI(a. rioropnte ,rBJItllorcrr c}IrrraJrarrr,r orur,I6ItlI flo ocflx{ IIp.sN{()l'o

luocxo)fiAerrur (o) rr cri,rrorreulrfl (6). R ganrrreiiruerr Hax4r,rrYr cllrIIaJr omu(rrit,r

JrcflJIr,rBacrort cBOr{Nr ycl{JrrrrcJle}r nocrofl}rrroro rolta 8 r,r a.neHrpolrarlrnIrrILI[l

\'or{Jrr,rreJreN'r 9. floc.ireilnrrit nrlraer rrr(opr, rlcrIoJrrILIrcJILIIolo gnr'trarenn.lll,
('lrrraarrrroro c re.nccr(olor{ fiocpeAcrBoxr peilyr(ropa 71. /{nnlate"rrr,, otpa6aru-
rlr\rr BoSr{[rI([Ieo pacco]rJracoBaHr,IeT lioppci{TrrpycT rloJroi{ieIIrrc 'l'ilJrccI(oua.

fl,.rrx cra6rnt.rraqrrir crrcreubr rr o6ecne.reul{fl arrepllolrlrrccrtolo xapaltrepir
rr0pexo4rroro rlporlecoa R crrorc]\tc [pcllycNrorll0rrr,r orprlq&TeJIr,rlble o6patur,re
(:rIrt3i,I:

a) ;'nectnar l{, orio}loorrr or raxorerrelraropor} 12, \,cranocJICIIrtbrx utt }}a

.rax rlctlo.rTrrr,IT0JrLrILi\ 1nnnnrc,rtefi;
6) rn6riaa iro rrilrll)fl)r{cHLrrc BLIxol\a DJrorirpor{aurttIrHoI'o you,rlrreitrt

Nrol (l'.t rtIt,) rc IqDIr vu'r't,ol,Ic1rBo

Mo4y;trrltyrotr(('c ycrpoiicrllo coc,roI,Ir tI3 rlo.n y/{Ilclia rro/(y"rrr:rol)it or}oiror}ol.o

r!()'roI{a) rrplrr}o4llort) i{BrIrareJIrI rI I'crleparopa orlollrlrilx rrarrp[]HeIIIIii. (lxo,rra-

'ilrrrHO NrOAy,rlUpyrcrr{Qo )r(.,1'l]oiicrBo rrorrasarro rrrl $rrr'.2. Ilprruo;lrroii /(lrru'a
'rr,,,n, coo6rr(a0f irl)ilrrl0rnro rIo.rIvlrlcri\r rro/Iynrrropa n 1r{ecrrio oRflBarrrror)'

Orrr. 2. I,logyrnpyrollcc ycu'ltoiicL'no.

c IIIIIVI pOTOpy lefreparopa, leuepatop onopHLIx IIarIpfl?I{eHIIfi ulreer ABe cABr,r}ry-
rlne rla 90o cralopubre o6r{orltu, c rtoropbrx cH}IMarorcr{ cr{Hycol{AaJrblrr,re Ha-
npsx{eHrrfl, r{acrota ofiop}rbrx Hanp.Effieu}rir panna qacrore Bparr{eHrrff rlory-
AHcRa MoAyJrfiTopa (uac:rora MoAyJrfiqrdrr cBeroBoro uoroxa), rr our{ cl(Br,rrryrr,r
rro {aae na 90o.

Mo4ynnrop Iocr?Ipyercrr ranur,I o6paaonr, 111066r cpeaarruarr qacrb rro[(a
BO BpeME Bparr{eHr{fl ocTaBaJracb HacaTcJr},Hofi n er,ranpnoit ocu, a caN{ rro}ri

llacrroJraraJlcr n rforianb]Iofi rrJrocHocrrr rrrAa. 9ro6rr cBeroBoe rrrrrHo uao6pa-
ir{eu}rfi sBeBAr,r rre [epeNrerqaJrocr, no {ororato4y ()3V rrpfi c]reqeur,rrr r,rao-

6paxteuux c B?rirlrpuoii ocu, ]reffi;[y rroJryAlrcfiorr rroAyJraropa u rfotoHaroAor\r
ycral:roBrerra .[?rr{Ba rDa6plr.
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Qrrn,

Z

,w
7r

Qron,-z-

Qrrr. 3. X{o4y.nnulrn cnerollor'o ro?ora.

rlpoqecc ilroAyJlfluttrl cBeroBoro ilorolta rloJryArrc:{or}brrvr MoAyJrflTo-
poM rroflcrreH Ha rlur" 3. Eclr'r crrerqerrr,re rrso6paffieHLrE sBesAbr c Br.r-

A,Q
d. iltltc

TQ
Quoro

0
1f

OQ
Qoon,

3rt-T

tl)ur'. 4, llllrrcrnrocrr,
ilorI 0ocTaEJIrrrcIrlou
]I0]III1{ITIIIJI CtrJC]]IL}ItII'J

ailrnJrr,rTyAhr rrcpeN0I-
cli0ToBoro rrol'olta'0,r.
rrao6paxlerrrur ilnc3/lr,r.

Br4pHori ocu A I paBHo rryJrro, ro
rroJryAlrcr{ IIpr.r 3parqeHr{rr sareH.ser
rroJroBr,rHy cBeToBoro rr.ETlra. IIpu
3TOll CBeTOBOfi IIOTOH, UOCtynarorqr,rryr
Ha {oroxaroA, 6yAer Berr4rrlruoii uo-
cTo.ErlrHoft, panuoir rroJroBr{He Nan_
cI{}raJIbHoI.o rroT(rlia @nn-,," or 4aH_
Hofi BtseaAbr. flprr yxoAe rao6paxio_
Hrr.E SBeBAbr C r,cr{ tsr{3r,rpoBaHufi B

cBeTOBOlr IrOToHe Ba MoAyJrflTopolr
froflBltTcfl Irepererrlla.fi cocTaRJLffIO_
rqaa. Ee alrrrJrrrryAa (Do noapacraer

(D

or 0 Ao :$E nplr cMenreHrrtr r{ao6_

paxeHlrfl Al n upe[e,Jrax or 0 lo
d
Z 1 rl.e tl - Attayerp r{Bo6par+iorntfl

sBesAbr B (boHaJIEHofi ulocxocrlr rr,r-

4a. Ham cJreAyer ua 6rrJ.. 4, aaurr-
crrlrocrr, (Do: l(ll) f uurepBqrre
-d0 < Al ( j- nrr.rrlr cl'poro luret"r-
uaa." @opua nepeMeHuoi,i cocriau-
narorqeff cBeronoro, troToxa' TIpr{
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itl
,\1- i tocr,.rrrr 6,rrr:r6u r( cur)'('ouAar'u,IIoii,a rrprtJl - . nucrcltottttu ttoporr)ltlll'

tl rrltfinloyroJrr,iryrc. 3anlrcr.tnrocrb tlcperrcHrlol''i oocraBrrlrttrr\cI"I cB0ToI]olo IIo-

1.orra.q)- or ylira IroBoporil lroJryArIClta l,i ;u,, lltlr],lIIiITiT,Ix :lllarIelrllii A1

a_
Cb. ffoxc

0,7[ 04urc

o,t QilaKt

l,z5 Qila*D

0)ur- 5. Iiplrur,re rto)(yJIrrpoBarlHoro cBeroRoro IIOTOITA

p

- 0,2

- 0,4

- 0,6

- 0,8

- t,0

(l)rrr. (i IiIrrurr,ro rropclrcltltoii coolau,nl.rorqcii,i cnetorolo
II(,Tillia U OTll()CllTt..ll,lll,t\ r,;\lllllll(A-\.

Ipe/Ic,taB.rrorra rra (irrr. 5 B a6co.rrrorrrblx, a IIa t[ir.rl. [i B olIroorll'cilT,tlbtx I]e,-{r.Irr,I-

rrax. Ha rlocneAHeM rpa$nne IIaIIeceHa. TaItllte orpllllare.nLIIafl ro.r1)rI]oilIIa

ripr{Bofi 'sin p : I fft), rtoroparl rpal{rl'Irrecltrr coBrlaAaer c IipilBoii ()-- --
...1 (B) s.un Al - 0,05 r/.

I4r rfr,rr.. l] noxrro .[t;rlto Ba]rerrITL, rITo (traaa lc]teNICIIIroii coc'ran.rrntorlt;ii

C,I]EToBOI]O IIOTOITA SABI{CUT OT IIAIPAB.TIOIIIIfl C}IEIqEIIIIfl I{|JO6PA}fiEIIII'I 3BEIJJ1I,I .

a-
0
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TaHnlr o6paaonr, rprr Al < f rr Herrar,reHr{oir apnocrrl BBeBAbr aMrrJrr{ry4ir
uepemenuofi cocraBJrflrcqefi cnerosoro rroror(a 3a MoAyJlflropolr oAHoSIIArrHo
orrpeAeJrfler BeJruquHy cMeqeHrrf uao6pameu[fl sBesAbr C nuaupuoft ocm,
a {asa ee - HarrpaBJreurre BToro cMerqeulrr. Cnegyer nM€rr, B BrrAyr rrro Arr:r_n
rlaaoH 0 < A/ ( f uopuaJrblro flBJrrerca pa6ouur\,r ArlatraaorroM crrcreMLr, rari
r{aH c}rerqeHur lrao6pameHlrfi' 3BesALr B rr,rAe 6orr,rue, eer{ H& -f;- , ,rrnunorT
n 6onsurouy yxyArrreHrrro qernocru uao6pameurr BBeBA Ea Herar,Be.

9acrora uepenrenroit cocraBJrffrorqefi cnerosoro rrorol:a trpE AarrHoM cno-
co6e rro4yr.Eurrrr paBua rracrore BpanleHr,rfi rroJryArrcna. 13 paccuatpusaenor.i
cr,rcrer,re orra frpprHflra panuorYl 37 ,5 et1; trprr aro[r yAaercfl xopomo or$rnr,rpo-
BaTr, IOIIOXII' BbISBaII]IbIe TOI{aNII{ [pONILIIIIJIerruoft .ta0totot. BOupoC o6 orfrf.r-
rtarr,nofi qacrore MoAyJTEI{uLr 6y4er penreu ononrlareJlblro "rrrrrrrb rroc.,te Ir3yqe-
rrrrfl xapar(repa Nrepqauru,l anes;1.

ooTol rpl,rElr Hr.rR r{ rI pEAycI4JIt4TEJlb

jl tta'iec'fBc rIplIeNIIrHHa cserosofi gueprrrrl B cl,Icrexre rrprrr,Icr.rnero.fl crar{-
4apTnr,rfi {oroyuuoxu{reJrr, c cypb}r.EHo-rlesrreBbrrr soronaro4ol\r rr.rtra oEy-l7.
f{.rra nrrrar'rllrr ero rlcfioJrr,BoBan cr:afirr.nnauponannrrrl Br]conoBo,rrbr.rrr,rfi su-
r r prl\rrfre.rrb IIBC-l .

+ 2000

(rnr. 7. llplltnlrrntra.nr,niifl cretla rpo/lycl.rJlr.rl.eJrrr.

ilpe4ycur,rrenr ({ur. 7) npe4cranrurer co6oir (acr{aA yu,rJreHrra Harrp.tr-
irieHufl IlrrenorYr rracrorbr, co6pauurrft uo peocrarHo-eMHOCTHOft CXe,lro, rt tta-
tolluntfi"ronropllTerrb, BbrxoA Roroporo cBflBaH c BxoAot\,r yrlltJlrrreJtfl ila11pfl]r{e-
lrrrr ur,raxor,i qacrorr,r. I(arolnr,rfi [onroprrreJrb rrp]n\{eHeE AJr.fl yMegbrrregprfl
BJrrrffHprfl rrryHTr{pyrcrqefi e,r.Ilroc:rr na6enn u ero t\rprKpo{oHrroro e{$enra. o6a
r{acKaAa Br,ruoJrHeHr,r ua 4norYrRou rp}IoAe 6H2IL ,{.nN vueur,rtrerrr{fl ,qJr}rHbr
coeAlrlllrreJlr,uoro na6cJlfl ot{ll cMorlTl{poBar{r,r B o4rror{ rtox{vxe c {roroyrvgro-
lr{ureJTer{ }r r{axoAfrcrr HerrocpeAcrBerrHo Ha reJrecr(oue. o6rqufi xoes{rqr,renr
ycrrJrerrrrfl rrpelyclrJrrrreJrfl rro Haupn?r(eHrrro panelr 30,

flepeunc.neurlbre tsbrrlle l{epolplrfiTtr.E }r rrqareJrr,Hoe aHpauupoBarr[c a]roA-
I{LIX I'I ceroalHblx qenerl o6ecnecflnarot nuanuri ypoBeHr, rrfilIex, BblabrBacx,Ib1x
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roHaMtr rrpoMbrmJrerrHoft rracrorbr 50 et4n pa6orofi'nutrp.fiMrrreJrbr{r,rx ycrpoficrn.
fluranne arroArrbrx rr .EanaJrbrrbrx qerefi trpeAycr,rJrr{reJrfl flpor{BBoArdrc.tr tro-
crof EHEIM TOItOM 'Or a.neHrpoHrroro cra6unflgaropa Harrpf ]fieHIIE.

i tryclrJrrrTEJrb- HArrpfl ?r( E EI{fl Hr,r3I(O fr qA CTC Tbr

Ycr.rrrrenr Harrp.fl)fier{r{x',nusmofi l.racrorbr ($ur. B) rrpeAcraBJr.Eer co6ofi
TpexHacxaAurrfi ua6upare.rrrurul ycrlJllrreJrr, tra colporr4BJreHr4r{x c r{aroAHbrM
BbrxoAoM. ll xasecrse ua6uparenblroro sJreMeHra cJryE{rrr guofinofi T-o6paa-
nrrir nrocr, BHJrrOqeHHr,rft uexr4y.uaHoAoM r,r.1 cerxofi Broporo HacHaAa I{aH

+ 3000
cnaL

@tlr' B. flplrrquurlarr,Hafi cxeMa ycrrJrr{TeJr.E Harrpq}r(eflrrf nllaxoir qacrorr,r.

3.rIcI\{oHT orpr4qareJrbnofi o6parnofi cnflafi. Vcunr.rreurrlacrpoeuHaqacTory t\{o-
AyJrrqrru cBeroBoro uoror(a 37,5 eq rr r{Meer [oJrocy flpolycxaHrrfr Ll :20 eq.
.[,nr noauoxuocrrr peryJrrrpoBanr.rr xoa${uqr{eHra ycr{Jreur,r.fl Ha BbrxoAe [ep-
Boro HacKaAa ycraHoBJIeH crytlenqarrrfi genlrreJrr, Harrp.E?neuug. Mancr4t\{aJrb-
uur,l xoo${rrqr{errr ycvrlrenr.fi ycr.rJrrrreJrfl cocraBJrfler lt, : l}b. Couporranne-
rrrrrr AeJrrrreJr.E rrarrpfllr{enr,rx uo4o6parrbl Tar{, rrro rrepe1rloqeHue Ha oAHy
CTYIIEHL I,IBI\IEI'I.flET NOA{SUqUEIIT YCIIJIEHI{.II B 2,5 PABA; ETO fIOsBOJI,flET
IPAAYIIPOBATb IIEPEKilIOqATETb YCIIJIEIII4fi IIEIOCPEACTBE}IHO B sBEBAIIbIX
BeJrr{quHax. flocnegnee neo6xoguMo AJrrI rloAAepmaHrr.fl rrocroflHcrBa rrorpeltr-
HOCTTT pa6orr,r crrcreMr,r HeSaBr{crrl\{o or .flpr(ocrl{ BBeSAbr, no Horopofi BeAercE
rI{Ar4poB arrrle.

Itan uasecrHo, BeJrrrquua raso6pa)fieur.rfi BBeBA B $oxarr,uoft rrJroc1ocrrr
He SaBr{crrr or 6necxa 3BeaAr,r, a olpegeJr.flerc.fi orrTur{ecrtr{Mr4 rrapaMerpaMtr
reJrecHorra r{Jrrr rrrAa. floarouy BaBrrcrrMocrr (Do : t (Ll) 6yger lrlrerr, pa3Jrrrv-
Hyro rrpyrr{3Hy AJrf pasrrErx no 6necxy 3Be3A. coOreercrseHHo npr{ [ocroflH-
uou Hoa$$uqrrerrre ycrrlrerrvrfr. ycrlrJrr{TeJrbHoro rparTa ur,r 6y4err,r r,rMer}, pa3-
Jrrrqllbre [orpem]IocrIa n pa6ore cl{creMbr u paaruqHbril xapanrep [poreraHrrrl
[epexoAHrrrx rlpoqeccoB.,[,nx yctpaueul{fl aroro neo6xo4ralro npr{ rr3MerreHrrr.l
6necna BBeBALT r\[enflTb xoa$snqlleur ycr{JreHrr.fi TpaHTa, .rro6br r{pyrrrarra ctr-
cTelllbr B qeJIoM ocTaBaJracb IIocTo.EHIrOfi, AJLfl qero r4 CJryErrrT AeJrrrTeJrb Hatrp.g-
EteHI4fi Ea BxoAe y ctrlrfiTe$fi. rrafip.s)fieul,rs urnanofi qacrorr,r. Tla6lrpare.nruue
csoficrsa ycl,rJrr{TeJrf o6ecue.r[saror cr4rrycouAaJrBrlyrc soprrny cr{rHaJra Ea ero

"14 mss, I{pr,rlrcxofi ooceplaropun, r. XXI'V 209



BBTXOAo rrprr cMerqeHr{fx r{3o6pa}fieHrrfi SBeBAbr c BrrsrrpHorlt ocn, 6oJrBrrrl{x,
d

qeM t, HorAa {opua nepeuenuofi cocraBJrflrotrIefi cserosorl rroror(a craHoBur-

cf nprlroyronr,nofi. Srulr 4ocrnraerc.E HopMaJrbrrafl pa6ora crrcrerlrbl npu 6onr-
IXr4x paccorJracoBaHlr.flx, Horoplre npor{cxoAflT B MoMeI{T HaBeAeHI4fl TeJIecHOla

Ea HoByro 3BeBAy. Bce ycnnureJrbHr,re HacnaAbr BbrrroJruelror na rarrnax 6)I{8,
a xaro4ur,rit noBroplrreJlb - Ha nanrne 6C5.

AM rIJIrrrvAHO-@A3OBbIff AETEf(TOP

B aunrury4uo-{aaouorf Aerer(rope BbrrroJrHretcr upeo6paaoBaHI{e c}Irua-
JIa trepeMelrrloro IraIIp.flxreHtrrfl, trocTytrarcrqefo oT yclIJItrTeJrfl IrarlpflTI(eHrrfl
guanofi qacrorbr, B ABa cl{rHaJra flocroflHlroro ror(a, Horo:lbre cJly)r(ar crrrHa-
.nautr orurr6mr.r rlo AByr\,r ocflr\r reJlecxorla. flplr erou rloJlfprrocrt, arl{x ctrrna-
noB orrpeAeJrfler [ralpaBJrel{r{e yxoAa lrao6pa}r(eHrla BBeeAr,r uo xax4oft raa

oceft ynpanJreHuf (no ocn d rr rro ocu 6).

L

:lll

(Dur. 9. Ilpnuqnuna.nl,nal u)ieMa arvrnnrary4uo-!paBoBoro AereKTopa.
rrli'

Cxelra AerenTopa cocronr r,ra AByx r4AeHrurrnbrx rroJroEurr, co6pauurrx ua
Jra&rlax 6HB u flpeAcraBJrrrrorqprx co6ofi AByxranrHbre al{fiJrtrry4uo-$aaourre
AererTopr,r, [r{Taei\'r},re otroprrbr}r rraflp.fl?r{enr4eM npflMoyroronofi $oplru. Paa-
6epelr pa6ory o4uoft rroJroBr{Hr,r cxeMtr, npeAcraBJrenuor,i r-:a t[ur. 9. Bxogrlofi
crrrr{aJl rrepeMerrHoro Harrpfl}r{eHtr.rr cr{Hycotr[aJrruoft {c,publ c BbrxoAr{oro
rpanc{oprraropa 7', ycrrJrr{reJrfl rranp.fl}r{eHzg uzaxofi sacrorbr rroABoAtrTcg

H cerxalr naltn 1, tt JI ,. TIpw aroru $asa Hailp.fi?r{eHlrfl B Torrxe ,1 ornlr.raerc.fi
or {aalr Iranpfl}r{eHrrtr B Torrxe 2 ua 180', Br,rxognoe HarrpflKeHrre rrocroflHHoro
ToKa curirMacrcf c RaroAHbrx corrpoTtrBfieuwir, rnrw rkzMe)t\.\y rorrxaMtr 3 v. 4.
Onopuoe rrailp.E)fieur{e crrHycotrAalpuoii r}opurr qepeB troBr,ruraroqzfi rparrc-
Sopuarop I', c aaaeur;reunorl cpe4nefi roqxofi rroABo4trrc-r fi cernaM Sopuu-
pyroqeft Jrarrfibr 1r, Hotopar pa6oraer B pe]r(rtrre AByxcropoHueio orpanave-

2!0

9,/k

/0k

s,ik



Hrrg. Ha aHOAax ATOfi JIaNIII;I BLIAeJIfleTCE ]Ianpfl]I(eHl{e rIOqTZ CTpOIO

upflNroyroirE,Hofi SopMr,r. Srpru r{alp.rr}r{e}rueM rlonepelleHHo rluralorcfl anoAril

narru,Z, fr ilr.
l'par[raxz pa6oru Aereltropa upldBe{ellbr Ha Sur. 70. Ilz }Illx cJle[yer, qro'

r(OrAa nxoguOfi CtrIHaJI [/n* uaxogrzTCtt B {ase c onopHtlM Hanp.fl}I(eHueMt

Ha collporrlBJleHllf,x f trt fr t'tr, Haflpf)r{eHtre flofiyqaer npl4palqeEtre' cpeAHeg

suaqelrrre noroporo AJrrr rnl paBr.ro - L,U 1,, a I{JIfl 
''t-2 

cocraBJlaer -l- A[/*.

dp=o

Ut
(u;,,t/,2)

Uo,,Uo, Uo,,ao,

U;,,U;,

rltr.rr. l0 . I'pa(xrxu, ltJlJlrocrprlpyloItlnc pa6ory aNIrIJrlI-

rygno ([aaonoro Aereriropa.

Peay.rrrTr,rpyroulraii uuxognoli clrrHaJr Uu,,,* rretrgy ro'Ixaltra 3 m 4 sc;regcrnne

Cr{r,rMeTprrtr cxcNIIi paBeu +2LUt,. Suan uranyc or}IOCI{TC.fl.It CJIyqaIO, fiOrAa

{aaa uxo4uoro crrr}IaJra oTrllqaerc.fl or Saarr ouopHoro Harlpfl]Iteuufl Ha

yron Aq : 180'. Ecllu yron cABr{ra {ae merr4y BXoAHLII\,I czrr{aJlor\I tr otrop-

rrr,rM rrarll.fl)fierrr{elr np:t, ro Un",* : tzLUu: g. flpu,rrc6rrx Apyrtrx

BHarreur,rflx Ag na Dr,rxoAe draaouyncrar{reJlrrrroro BLIlp.sMI4re,na 6y4er cyqe-
orrloBarb yflpaBJrflrorqllfi curuau, BeJrr4rrlrHa I4 rloJlflpl{ocrb I{oroporo Moryr
6urr, orrpeAeJIerlrJ lta paBeHcrBa

f1r^*: zLU : 4s o !"u * cos ag,

14*21t

ua,
(Uc,,U;r)



trp.fi)ItoHtrfi; ttr: rkr: lor
3ra {opruyra Beprra u. Elrfi. Apyroro fiaHaJra, ecJrtr Ba Ag upzumr coorBer-

crnyroqufi yroJr cABtrra {aar,r Me}r{Ay ctrrnaJroM tr otroprrbrM Eatrpnrr(eHtreM.

Taxpru o6paaou, BeruquHa BbrxoAHoro Harrpfl?r(eHtrE trpltropquol{aJlbl{a
aMrIJrtrTyAe Bxo,quoro cr(rHaJra tr Hocrllrycy yrJra cABtrra Saarr irrerxgy oflopur,rM

uatrprlr(crrueM E Br,rxoArrr,rlt crrrHaJror\r tr paBna HyJrrc trp,tr n[ : *. Cre4o-

BareJIbHo, trpu yxoAe zao6parrenu.rr BBeBAbr no o4uoft ve oc=it ytrpaBJreHr[fl

(t w;rw 6) no nropoit ocn crmrraJr oruu6nu 6yger orcyrcrBoBarr,, ran r(an AJIfl

ue|o Ap: -f . 3ro o6crosreJrrcrBo trctroJrb3yercfl trptr uacrpofixe czc,Terubr,

Eoropafi cBoAETc.fl K KoMleHcaquu Saaonr,rx cABtrroB, Bbr3brBaeMblx yctrJrtrTe-

neM Haup.sx(eutrfl lrtrBr(oft.iacrorr,r. flpz erolr, paccorJracoBaB npeABapzreJrrro
ctrcreMy uo o4uofi ocu, rroBoporoM craropa reHeparopa o[oprrr{x uaupamenzfi
go6znarcrcn paBeHcTBa rryJrrc ylpaBJrflroqero curHaJra B ToM r{aEaJre, AJrtr no-
Toporo paccouracoBaHze paBHo HyJrro.

YCI,IJIIITEJIb IIOCTO,fl HHOIO TOIU

B,,o6ozx KauaJrax ytrpaBJreHu.fl trocJre aMrrJrzryAHo-{aaonoro Aererropa
cToET B HaqecTBe ycrJII{TeJIfl i\'IOTqHOCTtr yCtrJIUTeJIb IIOCTO.flHEOTO TOHa, CO-

Jt/y-3A

Our. 11. Cxerua ycunureJrfi trocroffHroro rofia.

6paunr,ul Ha JraMtrax 6fI9 uo 6a.raucuofi cxeMe c cuMMerp[qur;rM BxoAoM.
B auo4une qetrtr JraMrr 6119 ({ur. 11) au{{epenquarrbrro Bxrrc,senr,r o6uornu
ytrpaBJleutrrr gJrenrpoMartrtrHHoro ycv.ilvrelrn 0My-3A. B cero.runrx qetrfix
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ycr.rruleJr.s HaxoAtrTcfr orparrl4qlrreJrBHbre collllorulrJIeIII,Irr lro 0rb "+to"tt' r4 DJIe-

Nrerrrbr o6parrrr,rx cBnaefi: B oAHor{ IrJreare rra corrporlaBlretfir.rt 5l nou Br'IAcJItIer-

crr ctrrrraJr meCrnofi oTpuqaTeJlr,noft O6paruOr,l csflau [O CHOpOCTU, a BO BrO-

poii or Broplrquoii o6uornra 4u{dlepenqllpymqero tpanc$opuaropa BBdAI,Ircfl

p1,r6nan o6paruax cBrr3r, rro lrarrprlr{er{rlro 3My. Ilutanue al{oAHbrx qeneii ycll-

.l1l,treJlrl ilpOlISBOAI4TCfl OT IteIIOTpOHHOIO llblnpfllll{TeJlfl; IIaHaJIbHI,Ie qeIII4 IIOA-

nJlroqerlbl Ii ilepeMeul.Iot\Iy llarrpfl?I(eHulo 6,3 6, cl'ItrrMaeMoMy c oAHofi uB o6Mo-

rorr crrJroBoro rpaHc+opMaropa, [r{TaroilIero l{eHorpolrbl. flepnuunan o6lror-

r{a Dr01.o rparrc{opMaropa [oAItJIIoqe]Ia n SeppopeaoHaucl{oMy cra6trrruBaropy

trarrpfr)fierrnfl, rrTO Heo6xoArrlr{o AJI,fI yr\IeIIbIIleIru.fl Apefi{a HyJIfl yCUJII{reJIf

rloc'r'oflilHofo ToKa.

OCHOBH I,TT X APAI(TB PIICTI,IKI,I CI{CTEMT,I

PaccnrarpllnaeMafl cr{creMa aBToMarr,raIecItoro rrrAupoBaIrufl TeJIecI{orIoB

c IroJryAr{cKoBI,rM MoAyJrflToporr cBera 6LIJIa I4crlr,rTarra r l(pr,rucnoii acfpo$ra-

Blrqecnoi.i o6cepraropulr AH CCCP. Maner cI{creI'IIi [epBonaqaIr,Ho 6bul ycra-

frolrJrel{ Ha pe{Jler1rope c Bepxa mv 1220 ilil' a oIJpoloBaII trptr crrexrporpa{u-
qecnr[x pa6orax. flpu arou AJr.rr rtrAr{poBar{rlfl rrcrloJlbsoBaJlcfl orpa?r(eHHbrfi

or rL\eH crexrpolpa{a cnctonofi IIoroIt creltrpolpa{upyerrtoii aBeBALI. TlCur,rra-

I{trfl fronaSaJIII, qTO ollcTeMa fto TorruocTpl rrrAl{poBalrIr.a yAOBneTBOp.fieT rpe6o-

Barrrdflru CueXrporpatliuu. Br,r.n uOuyueH prIA CIIeI(TpOB paBJIuqHLIx BEeBA

rrprr aBroMaTt{rlec6oM IuAupoBaHuI{, oAuH EB l(oropllx npZBeAeII ua frlrr. 12.

Cue4yer gaMeTtrTb, rr1,o trptr [poBeAeurrr{ r4crrbrTarrrrfl Ha CIIeKTpOIpa$e He

6r,uo ycrpoitcrsa Anfl pac1uupelll,Ifl clle11rpa. B cnsau c reM, qro d)ororrlA
yAep?fir,rBaJr trBo6pa1r{eune BBeBAr,r rrerroABrrxtrlr,IM orlloctrreJlt,Ho trIeJIIrr Soro-
rpa{un ctre1rpoB IIIISJIS Ixupully, olpeAeJl.se}Iy1o pa3MepaMtr ryp6yJIeIIrIIoI'o

,qr,rcHa 3Be3ALr.

,{,ra oqeuxu [pcAeJr brro'Aocrr)r{r4r\{oii Torruocrl[ rI{ArIp o BaHtrfl JI eroM I 957 r.

r,rorrblrarrtr.fl 6r,rnu uepeHeoeubl Ha ABoiiroii acrporpa{ c Aual\{erponl BxoA-

rroro orBepcTurl 400.4{.4r. MoAyJlflrop cIICTeMLI 6LIJI ycTaI{oBJIeI{ Ha II{Ae acTpo-

r.pa(-ra, a r(OlrTpOJIL pa6otr,r Cucrexlbl npotrSBoAI4Jlc-fl IIo HaqecrBy trpfll\{blx dlo-

rorpaq1gii yrracrnoB He6a, iloJryrlael{blx B Sonalr,noii flflocxocrll ocIroBIIoIl
.rpy6r,r. Cusrr,re raltl{rr nyreM Sololpa(luu (rfrlr. 13 tr 74) cnugerelbcrBylor

o Br,rconoi,i TorrHocrr,{ pa6orr,r ctrcrei\r},r rr ee HecorIHeIIIroI"{ trptrroAlrocTri NJrfr

lroIyqeHtrrl npflr{blx cHI{MI{oB He6q. Xopoulee HarlecrBo qlorolpar}uii npr'r 1'nr'r-

1'eJrbHbIX OltcuoBIrIItLflx yxaBbIBaer Ha To' qTo ourln6It1t flptr rI4AIrpoBaIIltI4 R

rurrei,iHofi Mepe IIe npeBbIIuaIor pa3[IepoB sepHa droroMarepIIaJIa.
Llucleuno B yrJroRor? Mepe orxr46ny r\lolr{Iro oqcllrrrr, no ocrlrrJlJlorpar\'Ir{e,

rrplrBeAellllofi ua {ur. 15. 3ra ocltrIlrrJlolpalll\{a I{JlJ]Iocrpupyer orpa6orl{y CI4-

Crelroli paccorJracoBallnfl IIo oAHofi 14ll oceli (no ocu o). Ilpra ec clreMxe cllcrc-

lra upr.l Baltpbtroii Kpr,Irrrlte IuAa paCCoIJIacoI]bIIlaJIaCL lla BeJII4TIEIIy Al >+'
BaTe[I Hp6tIxHa IuAa oTI{pLIBaJIacr I,I 3anl{Crl]la;tucb I{puBbIe: 1) traille-

rreHr{fl ctrr}raJra rra ubrxoAe ycuJrtrTeJrtr nepet{erl}Ioro rol(a U 
"; 

2) ror(a B flItope

lrcrroJrHrirreJrbHoro ABrrrareJl.fl 1r; 3) cItopocTtr BparqerItrfl trcrloJIHI{reJIr,floro

Atsr4rareJrfl n; 4) uattprLx{eurrfl rra BLrxoAe aJlenrpoltarrrtrIrHoro ycEJllITeJI-fl UB.

flo xpunor:i rr3rreger,rr{fl (/" nugno, qro crirllaJr, BLIsBaHIIbIii paccorJlacoBalltreM
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pnr. 13. OororpaQrrx BneaArlolo ne6a, notyveurraff nprl aBrorlrarr.rqecxoM

BeAeHr,rII reJlecRorla 1Io 3Be3Ae il1J29241 , OOe,' nt:6.01, o : 20h54m, 0 :
: 'i /L/ro43t , gl{crortll-ulfi 2 qaca 30 "uua.
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(Ilur gf i..O'o:rorpai[r.rr anea4rroro ue6a, roryqerruan rrprr aBrorrarrrqccnorr
rie4euuu reJlecnotra tro BBeaAe HD 183363 (A0), nz :7,23, oncuoalrqua I rac

dt,t ,ttt" t t.
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crrcreMr,r, [pr{ oTpa6orr(e ylreHbmaerc.fl B qerr,rpe pa3a. B cBtra:tr c JrurrefiHo-
crbro BaBr{czMocreii @o: I (Al) (Srr. 4) w (1 

": 
ft(Do Mo}r{Ho yrBep?fiAarb,

rrro cTartrqecxag ouu6na cucreMlr B qerbrpe paaa Mer.Ibrne, qeM troJloBr{I{a Arra-
Merpa 'uao6paxterr{.8 BBeBAbr r Sonanr,noft rnocnocrtr rtrAa, T. e. A", < $,
rge d - paaMep uao6pamenu.fi BBeBAbr n yr.rronoft uru runefinofi uepe.

,(nr rra4a c BxoArrbrl\{ orBepcrueM lbO .nu

d,:2-r4L .206 Z61:?,a1ffi.1tr .206_265 :2,, ,l

Our' 15. Ocqtu.rrorpaulta orpa6otitl{ crrcrerlror-r rraqar6Horo paccor.JracoBau11fi.

)' : 0,55 .10-:t ,w.u - cpcAuflrr A.rrtrHa BoJrrrbr ur{Ar{r\roro cuenrpa); ornvi{a

^::_< 
{ < ll1-0,,,3.

cr.' \- tj \ E

illrne rtrrafl BeJrrrrrrrrra gtr6r[p axqrro Hrror o r,r B o 6 p a]ilc ru{.rr
trotlr n;nocr(ocrI,I rI{Aa rrptr I{cnr,rrarrlr.sx 6rrra panna

n:d*: ?J## :o,orln*,,

(l - rlonycrroe paccroxune rlr4a). flp, oror{ pagrfepe lrao6paxcuua o6ec-
lcaruBaercrr Hopi\raJlbHafi pa6ora rroJryAtrcnoBoro rroAyJrflTopa.

Ha ocuone [ptrBeAe'Hbrx coo6paxreuuii uorxuo rro Aonycrurroft yrroeoii
ouu6ne A", ue4enua reJrecHorra (uocre4nna ollpeAeJrflerc.s xapa(repoM npe4-
rloJraraerlblx pa6or u oriroclrreJlr,rlbrr{ orBepcrueilr renecxoua) oupeAeJrrrrb
IIAPAI{ETPI,I OIITIIAIECHOIO IIIAA AJIfi ABTONIATIIIIECITO]'O IZAIIPOBAI{I{fl. TAit,
BxoArroe orBepcrrre D l,u,atl orrpeAeJrurc.fl r,r3 coorHomegufl o>,-?!1).20$ l(;J,

BA.t
a c[onycnoe paccrotllrfie, 06ecue.rtr{narculee rpe6yemurt Ar,rai\{erp nao6pal6enran

d. [am\, rroJryrrr4l{ r.r3 Br,rpa}r{eHwn / :'g#y
flpeAenr,rraa BneaArra.rr BeJrrrqtrrra, no noropoir rro)fier ocyqecrBJr.srbcfl aB-

TollaTllrIecl(oe I[A]rIpoBaIMe, SaIluClIT oT rIyBCTBIITeJIbrrocTra OOV tr BXOAHO|O
orBepcrtrfl r'r,r4a. Tart, nptr trptrl{eHeuzn (DDV-I7 u nxo4uorr orDepcrEu rzAa
150 uat, crrcrerra o6ecue.urnaer HaAe?fiHoe urAtrpoBaHr,re rro BBeBAe oeAbrrofi B:].
JII4rItrrIIi. C a'r'oi,i Toarltrt SpeHI{.a IrcerAa Br;rroArro yBcJrr4qtrBarr, BxoAr.roe orBep-

crr{e rzAa; oAtrar(o cBcroctrJly rre cJreAycr r[rcrr, 6ontrre ir*#., uro6sr o6ec-
Eerrrrrr, Ar{ar,rerp uao6pamennfl sResAbr B rr4.r{e He lrerree 1B-20 "lzr. flocneAuee
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Our. {6. Oororpa{un rioMerlr r\'Ipxoca, ol(crro3Irqr{fi /-rl) nun.
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Tpe6oBaH[eBbrBBaHo reM odcroflTeilr,cTBoM, arro rrpeltreatro]rllbre rxaptrKo-
floArrrl{rrrrrrKrr B MoAyJrrrrope He rrAeaJrr,rrbr tr r\{oryr r{[rer6 paAtraJrLrrr,rir 6oii.
f{nn nopuanlnofi pa6otrr r{oAyJr.Eropa 6ofi nogurr,rnHznoB AoJrxerr 6rrrl, arra-
rrrrTeJrbrro r\{errblre Ar4arreTpa r,rso6pameurfl 3Be3ALr,

fIpone4euuLIe rrcrlblralrr,rrr rloArBepArrJru peaJrr,Hyro Boar\rolr(rrocrb nocrpoe-
Hr{t{ aBTOIIaTLIqeCH}IX Cr4CTer\I yIIpaBJIeII[rr TeJrecKorlaMr4, rroJIIIocTbrc 3alIC-
Hrrrou{r4x Br,rsyaJrbHoe u,rAupoBaHr4e. flpr sroM 06r,eHToilr aBror\rarrrqecftofo
I'I{ArrpoBarlug r,Ioryr 6rrrr ue roJlr,Ito BBeBALI, uo r ue6ccHble reJra, rre trrr{erc-
qtre HpyrJroft {opnrr. B arolr clryqae cr{crer\,ra ocyqecrBJrrrer BeAerrtre ro cBc-
ToBoNIy rlelrrpy r.fl}ItecrI{ r43o6paH{eHtrfi. B rtoArBep}r(Aerrrre cr{aBa}rHolrry
ua {nr. 16 upuneAeua Sororpa{zr Homerr,r MpHoca, [oJryrrerrrrafl nprr aBrc-
Nrarr4qecHorr rtrAtrpoBarrrrr Ha ABofiHortt 400-rwn acrporpase n l(prrncnofi acrpo-
{uaruecxoft o6cepnaropzu AH CCCP.

. flpzrrreueuze 4orzrarenefi u rerreparopoB rrocroflHrroro ToKa rro3BoJr.fler
r{crloJrr,SoBarr, ctrcTeilry IIpaHTtrqecHI{ \Jrfr TeJlecHoIIoB rIO6brx pasNlepOR:

ycralIOBIIB BI\{eCTO aJIeRTpOIIamIIIIHLIX yCrznure.ueft MarHrrTrIbIe, t{O}firro trepe-
Becrtr crdcrerrbr Ha 4nyx$aanue urrAy(q[oHHBre nBtrrareJrr{, qro qenecoo6paa-
HO [pII aBTolIaTrrsaqr[tr MaJIbIX TeJIeCI(OfIOB.

B aaHnro.relrr4e Ha 5zr,77 npeAcraBJrer.ra rroJrHarr orrexrpr,ruecr(ar cxcrra
cr,Icrertbt 6ee lrcro.rgllRoB IIITaHZfl.

Mafi 1959 r.



A rtlA ,4 E M r4 fl H A v n C C C P

r4 3 B,E C T'14'fr rt.p bliM-c Ii:o l:{ A c T P o (D I4 3 I{ rI E C rt o I{ O B c E P B A T O P r,r }I
'IoNI XXIV, 1960 r.

CrIE THO-PB ItrAIOIIII4E IIPIIBOPI,I
ABTOMATITIIECT(OI'O YIIPABJIEHIIfl TEJIECITOTIOM

3. IL Ma,meloaa,

l[actca otrr4car]re rfex cqeruo-pe[iaK]rqux rpn6opon na Bparqaroqr.rxof, 'rpancapop-
Maropax AJrfi orrpeAeJrer{r{E refiytrI{x 3EaseEufi z, p, A rl trotrpaBoK 3a cpeArrroro pe{panquro
B IIOJrOEteHIre reJIeCHOrra [pII pa3fiuqHr,rx ero lvlolrTrrpoaltax..

COMPUTING MECHANISMS FOR AUTOMATIC OPERATION OF A TELE-
SCOPE, l:y Z. N. Mamed,ooa, -A dcscription is giverr of threecomputingdevicesorrrota-
tirrg transformers, which are used for the det,ermination of current values of z, p, A and
the correctiorls to mean refraction in the position of a Lelescope.

B 6nrxtafimeM 6yAyqeM acrpouoMzrleclttre o6cepBaropzu Hamefi crpaHrr
6y4yr o6opygonaubr rroBlrMrr reJrecxotrarrtr, r(ax HpytrrreiituuMu B BBpone,
TaK rr BceBoSMolr(Hr,rMtr TeJrecltotraMtr cpeArrtrx u MaJIbrx ra6apuroB cnequaJrl-
rroro Ha3rraseutrfi. B cssau c gTtrr[ Heo6xoAtrMo paSperuurb pflA BotrpocoB]

cBflSaHEbrx c KoMtrJIeKcHofi aBToMarzsaqr{efi acTpoHolvruqecl{r4x Ha6rloAeHr,rfi.

H nuu oTlrocflTcfl Tanr(e, r{ax aBToa{artrqecfioe rtrAupoBaHlre rlo BBeBAe, co-
rJlacoBaHtre [oJroE(eHl4fl TeJlecr(ofra I[ KyrroJla, aBToMaTErIecHoe rraBeAe]Ir4e tr

Apyrtre. SanepmeuueM noN{rrJreKcHoft aBroMaruBaquu 6y4et nornoc[,ro aBro-
x{aru3r{poBannrrft reuecHou, pa6oraroqlrfi B TerreHtre Bcefi Hostr tro sapaHee-

cocraBJreHrroft [porpaMMe. oguulr ua ocrroBrrblx BolrpocoB rIporpaMMH0ro
yrrpaBJrer{r{.fr TeJrecnoflar,rrr EBJrfleTcfl aBToilIaTr4qecHoe trponpaMIIHoe HaBeI{e--

irlre reJrecHorra Ha 3Be3Ay. IIpu ororrr saAarrr{bre rrporpaMrlrofi HoopArlHarEr
rreo6xoAtrr\{o BBoAr{Tt, c [oIIpaBKar[rr, HaJlrrql{e Horoplrx o6ycnonneuo pe$pax-
qrreit, rHyrr{elr uHcrpyMeHra, npeqecc]/,efi. v ApyrtrME {axropalrz. B rracros-
rqeii crarne paccil{arptrBarorc.fi cqerHo-peualotr{ze npu6oprr Afl.fl IloryqeIlufl
rorrpaBoK 3a cpeAr{rorc pe{paxquro. Sror Bonpoc 6r,u perueu paHee ApyrllrlIr
flyrflr\{tr [1]. CpegHrolo pe$paHqi{o cr{trralor npotropqxolraJrbHol"I raHreHcy
aeriurnoro paccroflr{r{fl BBeBAr,r, rITo crrpaBeAJIEBo go z{75'.

Lz : roLg z. (1),

34ecr ro: 5'.7",5 - uocro.flHHan cpeAneft pe$paHrlzu, z - seHrdrHoe pac-

cTo.fiHrre 3Be3Abr.

Taxuu o6paaou, rrptr aar{lvryraJrbuoft MorrrrrpoBr(e reJlecxorra Heo6xoAtrNro

Bl]oArrrl rro[paBHy ToJrr,no tro oArrofi octr TeJlecKorra - tro octr SeHETIrr,rx

paccroauufi. IIp, IIapaJrJranrtrqecHofi MoHrtrpoBRe reJlecKorra AJIfl yqera-
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IlorpemHocreft 3a crler pe$pafiqlltr II€o6xo[trnlo BBecrI{ IIolpaBI(z B IIoJIo-

]r{eHtre TeJrecHotra IIo qacoBoft oW. Lt I1 [o ocl4 cItrIoHeIII4ii 46.

Tlcuo:rLeys {opnayry (1), ruoxuo floit]qurb Bblpa]r{eHlre AJIfl Lt w A6'

Ha Sur. 1 ro.I1a ) oupege,rner rIoJroHeHZe sBeBAr,I sa se6ecsofi c{epe' B ex-

BaTOplraJrbrILIx HoopAuIIaTax ee [oJIo]I(eHIIe otrpeAeJlfleTctI alacoBbll\l yIJloM

I -- 4yra CD u cxnoveHtreM 0 - gyra D). EnaroAap.fl flIrJleHuro pe{paHquu

BBeBAa rrOAI{tr[IaeTcrI IIaA TOpUSOIITOI\I IIa BeJItrlItrHy Az. COOTSeTCTBOIIHO KO-

opA[Harbr I tr 6 uaueuflIorcfl Ha BeJIrrtII{rly Al z A0.

(Dur. t. It nunogy saBrcutrocteii 11ns At lr A6. @vrt. 2. I{ nr,mo4y BaBrrcrrMocrll

Als At'

Paccuorpuu rlpflMoyroJlrnuit csepu'recxuir rpeyroJlbrrtrn O22'' Ars

ero cropoll OI : A0 u X )' - Az cupare4JrrBo coorlromefitre

4Q : .o, p, (2)
Lz

rAo p - trapaJrJlar(rtrqecruft yroJl B c$epruecnoM TpeyroJlblrtrfie floJrloc -

""ur, - 
,u"rnu. C gpyroft cropolrbr' trMeeM ({rr' 2)

ry- sinp. (3)

Br,rpaarn yyry Ob'2' uepes Al u uctroJrbBooao{oprvryny (3)' r'aoxeM troJryqflrl;

cneAyroEee Bbrpa?fieHtre AJrfi At:

Lt, : Zarcsin [sec 
(s + AE)'ti"(+ sin p)]' (1r)

ru flpu uarux Buarlerrtrflx Al, A0 'Lz m 0 < 90' troJlyrltrM upr6nuxreuuoe

BbrparfieHtre AJI.fl Lt

Ar=secE'Az'sin p:sacE'rs't'g z'silnp' (5)

B ra6nuqe ({ur. 3) trptrBe[,eEbr BrIarIeEE'E MaRcEMaJrbEbrx trotrpaBol( trptr

p ="g^0;-; i, #**r, n 90o, tro^ctltrra,Irbrx rro Qop^'ry,aru (A) u (5)'
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P:90'

0

Lt
Ltt

A : Atr --Al

88"46'
46'27'i6
46'27':7

0it

oltt

11"27'33'
11"29,29'

7', 58',
( "5',55" '52',

89 
0 59'

57 0 17' 45'
59'59'12'
2'4L'27,

(7)

(B)

8e'50' lrn"ry
5043',47'l 8"11'
5"43'50"1 8o!1,!8,

3', 
| 

77',
lg" 10,.54,

4'str
o 

56', 42'
t7'50'56'

Han lu,qrro ua ra6ruqu u rpaQuHa (Snr. B), npr{ perxeHrll BaAarrtr..tro
{opruy.ne (5) aua'lllreJlbHo Boapacraer rrolperxgocrb npr4 BHaqelslax 0, ornu-

qarcqlrxc.tr or 90o Ha Hecr{oJrbno Mtr-
uyr. 3ra Bolra flpaltrtrrrecrir4 .rrBJrfierc.tr
uepa6ouefi. flplr na6nloAenuv. )r{e BBeaA,
cItJIOrreHZe KOTOpbrx oTJlnqaeTcf oT
90' 6o.nr,me qelr Ha 10', uorpemHocTr>
nparTzqecnrr orcyrcrByer. Tax, ee
lraHcrrilaJrr,Hoe BHarreHr{e 4na flo.napnofi
BBeBAbr (e Ursae Minoris, 6 : 88'46')
paBrro 0",1. Taxralr o6paaolr, AJrfl no-
ryrreHtr.tr [olpaBnz r]a cpeAHroro pe-

Spanqzro no .raconofi ocu rrox{rro Boc-
rroJrbaoBarr,ca upu6luxeuuofi $opny-
uofi (5), qro Brraarr{reJrbr,ro o6ner.rrar
aaAarry. .(,ra nonpaBon rro I ra 6 umeeu

Sopruynr,r

Al : -r'o.Lg z. sin p.sec 6, 
1I (6)

A0 : ro .Lg z.cos p. ) ' '

tltr,rr', 3. Xlanclruattlrrr,rL, floflpaBr{Ir.

34ecr Al z AO .ssrsrorca Synr-
qtr.El\[tr p, zu 6,

tr{cnonr,aya cJrcAyrcil{ue BaBr{cuMo-
crz, clpaBel(JrrrBr,re grr c{epruecftoro
TpeyroJrr,Hr4Ha rroJrroc - 3oHtrT - 3Be3-

sa (PZ 2)

sinz : cosq'sinz _ cos.6.sinl .

sln p sin -4 ,

.sin z.Cosp: sincp.cos 6 - cosg.sin 0.cos l;
cos z : sin g.sin d -f cos g. cos 6. cos l,

Az n A6 rr3xrrro Br,rpagtrTb n {yrnqlru or /, 0 tr q:oonst-Euporr,r rrecra rra_
6;rrogenua.

Lt:

A6:

,. cos p.sin t.sec 6
u sln q.sin d + cos q.cos 0.cos I ,

, - sin q.cos6-cosp.sin 6.cos Ir'0ffi.

)

I
I
)
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PaCClrorpuu paBJIuqHbIe BaptraHlIJ crleTHo-pemalolqtrx upu6opOs AJIfi IIO-

JryqerrEfl troIIpaBoIt Ba cpeAHIoIo pespafiql,Irc.

IIp, aBI{t\IyTaJIbI{Oft MoHTupOBHe TeJIeCHoIIa AJIn noJlyqeHgf IlofipaB]iu

ileo6xoAuMo pe[rtrrs ypaBHeHI{e (t), noropoe Mo}fier 6rrrr nepeutrcauo B BEAg

cos z. L,z : ro.sin z.

Tanoe ypaBrreHr[e Jrerno paaperuaercrl c rroMolqbro czHyclro-KoctrHycrrbrx

Bparr{arcqtrxcfi rpaHc+opMaropoB (CHBT).

. Ha oclr Br,rcor6r reJrecnorla ycrauaBJllrBaetcs CHBT-zi ({ur. 4)*, tep-
Brrquafi o6nrorna Roroporo ruTaercf rlepetreulllrM rlarrpfllr(e:uwelr U. Co sto-
pflrrrrbrx o6uoronBlcilnnrarorcfl rranpfl]r(eswsU 'k'sin z w U k.cos z; B\ecb

U'k.k,-l4.ro.st:n z

@ur. 4. Cuetuo-peuarr-rl1al cl{creMa AJIrr troryqellun
uonpauxra Aa.

/c - noassuqzerrr rpaHcsopMaqvr_ BT. Haupameuze u .k 'sin z troAaercfl

IIa trepBruHym o6no'rxy ltacuga6uoro BT c xoa{rfuquenroM rpa}Ic{opr{aqntr
kr'ro'M. C ntopuuuoit o6uormu Hanpa)fieHlre Ur: M'kr'U'lt'r0'sin-.z
rroAaercfi Ha BxoA 4n$$epenqtraJlr,Horo ycv;rarer,fl. I

Hauppxenue tl .k.cos z IloAaerca IIa JIII[efiHbIft npaqanrqlliicr rpanc-

{opruarop (JIBT-Lz), c ntopuuuofi o6uorHra Itoroporo clluMaercfl Harpa}fie-

uue [Jz:U.tt.cosz.0./C,,XOropOe ran?I(e rloAaercfl Ha BxoA yCuJIEreJIfl y.
B cryuae paBeHCTBa HarlpflffieHl{ft U t: U, ua BxoAe ycv;rvreilfr clrrgaJr

oTcyTCTByeT; B cflyrlae HepaBeIICrBa IIo.EBJIflercfl CIIIHaJI II ABurareJlt fie-L'z
loBopaqtrBaer opb JIBT- L,z u.a yron 0 Ao rex IIop, ilo6a He rro1yquN{ paBellcr-

* Ha aront 11 [ocJreAyrotr+4x pr{cyfifiax o,qrrort nlrnuefi o6oauaqarorta gJ]el(Tplrarccfiu('

cBgSrI MeE(Ay oJIeMeIITaMII CIICTeMI;I| AByI\IS JItlIlI{fiMII - MexaHllqecflIte cBfl3l{.
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Ba ur - uz. (34ecr 0 - yro.n rroBopora JIBI'-Aa, upouopqtror{aJrbr{brft a,z;
0 : fuI 'Lz, rge M - vacmra6.) B erorr cJryqae ocb Az nonepuerc.fl rra
yron 0, npollopqtronarr,ur,rft uolpaBr(e aa pespanqwro Lz, r nonopor aroir
ocE,,1\ro)iler 6trrt ncnolr,soBarr AJrfi noppeHqur[ troJroilreHtrfl TeJIeCHOla.

IIpu uapatnaxtuuecxoft MoIrrr.poB,te reJrecnola Arfl fioilyqeHtrfl [onpaBort
neo6xognnro perrurb ypaBHerlrfi (6) uru (8).

PaccuorpnM cqerHo-pemarorqufi npu6op ua BT, pa3pertrarcqraii cncrenry
ypasueuuft (8), xoropyro Molnno rrpeAcratstrrb B BtrAe

cos 6 (sin g.sin 6 f cos g.cos 6.cos t) Lt : -r0.cos g.sin /;
(cos g.cos E.cos I f sin g'sin E).46 : rn (sin g.cos6 - cos g.sinE.cos t).

@lrr. 5. Cuerrro-pemarcqafi cucrerra ArE troJryrreur.rr rroflpaBon At r.r A0,

cxeua rar(oro npu6opa [peAcraBJreua rra Szr. 5. flepeueunoe Ha-
up.E)fieHrre U nuraer MBTr-g, c o6Morox noroporo cHEMarorcfl lrallp.fi-
E(eHZ.fi lt.rU .sin rq u k rU ' cos q; nepBoe rna 

-nrx uepee MBT. c noa${z-
queHroru rpauc{opuaquz kz tro4aercfl Ha BTr 6, a Bropoe - Ha
IJT-t, c BropuqHbrx o6uorox noropof o cHutralorc.fl Hanp.fl?r(eHzfl
Ur:Ultrltr.cose.cos I u Uz: ktkzU.cosp.sin l. Haup.ax{euze U1 uoc:ryuaer
Ha trepBzqHyro o6ruorHy BT2-6. Flaupnrxeunn, cHr{MaeMr,re c BTr-6
n 8Tr-6, IIOIIapHO CyMMtrpyIOTC.E' B peByJIbTaTe qeIO troIyrlaeM HaIIp.f,]I{eHErI
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U B, - ktkzk,U (sin I'cos 6 - cos q 'cos I'sin 0);

IJ u : ]ttk'zlt,I/ (sin q sin 6 f cos 6' cos l' cos cp)'

Harprxenze U, no4aercfl Ha MBTr c Hoe{SrqrleuroM tpauc$opuaqulr

kuroM; c Brop[qHofi o6uorxu MBT| clrl'IMaercfl rrarlpfi]r(eHl4e

IJs - Mr"okrkrkrku(I (sin q'cos 0 - cos 9'cos I'sin 0)'

noropoe rroAaercfl r{a BxoA 4lrs$epeuql{aJrtHoro ycrrJrl[reJlf JZr' Hanpamenue

{/n uogaetcff Ira repBl{ory,o o6*or:ly JIBT-A6' yror rloBopora xoroporo p

flpoflopqtroHaJrell rolpaBne rlo ocr cxroneuuft

P : M' L'6'

rge M - uacmra6.

,(,eftcrorrenrno, Ha BbrxoAe JIBT- L6 cHIlMaeM rratrpflE(eHl[e

U a : ktkzkrku\U (sin cp'sin 6 f cos 0 'cos /'cos 9)'

noropoe floAaerc.rl rra BxoA 4u${epenqrraJr]']Horo
yrpuurrr., ile- L6, rloBopaqMBaronlrrl'r JIBT- A'6 no

ycIlJIr,ITe,IIrI Y1, noroPr,rfi

rex rrop, rrol(a He 6YnY,

paBlrtr Harlpfl)fiel{us U u : U u'

lloupanHe ro , flporopqrronaJlel{ yroJr rloBop ora JIBT- Al' noropufi ua-

MeHflercf ABIIrareJreM, yrlpaBJlflemuu ArS{epeHqtraJrbHr'rl\{ ycl{Jrl4reJre*r V''

Cr,rruar rla BbIxoAe Y, uoanlnercf B cryqae HepaBencrBa Harlpflmenrafi

Uz : krkzkukuku[Iy (sin 9'sin 0 * cos 6'cos l'cos rp) cos 6;

(Je : ktk"ltrknkuM r(Irosin I ' cos 9'

"(
3gecr, Mt: #, "o" T - yroil rroBopora JIBT-A1. Haupa?r(e,r{e u, cuv-

rfaercfi c JIBl',-Al, uepauuua.a o6iuotHa ItOrOpOro Iluraercfl HaIIpfl]I(eHI{eM,

cHr{MaeMbINr " *o"roy.iroft o6lrotrz BZs-6' flepnuruuaa o6uor:xa BT'-d nw-

.Taercfl Harrp.ttlr(eutrem U n.

Hanprxtenre [/s cHrNraerc.tr c MBT-4 c xoa$SllquelIroM rpancsopnaqur

r rlt rk nk uM r, Ire p BtrlrHa.fr o6llorHa HoTo pol o [I{Taercf HaIIpf }I(eHE eM I u 2 cHtrMae-

MtrrM c BT-t,
Taxulr o6paaola, Yrlr,r

IIoIIpaBKaI\[ 3a cpeAl-Ircrc '

: rroBoporoB JIBT- Lt E JIBT- Ad upouopqzouaJlrrrbr
peftpaxquro uo 'racosofi ocvr. fi ocu cnJlollefltr's re-

JrecHoIIa.
flpra paspeuel.Itrr4 saAarr noMrrJrencHofi asrorlarzsaqllz TeJIecHoIIOB ]Iap''{Ay

c aa4aueii aBToMarr4arecKorC) HaBeAeHtr.fl npll [apaJIJIaH:rU'{ecxoit I{OHTIIpoBfie

TeJrec(ola BoSrIrrHaeT neo6xo4ralrocTl I4lIeTb Tel(ylqtre BHarIeHI4fl Z, p, A, gln
qero HaAO CTpoETE npeo6paaoeareJrr4 noopA[HaT I{JIE IIOCTpOI4TeJIbH]tIe Me-

xaHr{31vrbr Toro r4Jrtr IlHOro ruua. c floMotr{blo BT grw 3aAaqtr MoEtIIo peuaTb

rrapaJlJreJlbr.ro tr c Br,rcoHoft ro.ruocft,ro, B peByJl],raTe oAIroBpeMeHHOrO peue-

rrrrfr ertrx saAarr SHaarr{TeJrbHo yrrpocTZTcfl o6rqax cxeMa czcTeM aBTol{aTusaIIUtr

!I COHpaTIITCfi rItrCilO COCTaBHbIX ee AJIOIVIOHTOB'

Paccuorpnu cqerHo-peilarcilIyrc cl{creMy ta BT, Aalou{ym re}tytr$de BHa-

qerrr4fi z, p, A, rd 3uaqeHtrfl rlorrpaBolt 3a cpe[]Irolo pe{panqraro - Lt u A6'

15 tfan. Iipuucrioi:r oocepBaroputi' r' XXIV 225



lrpra peurenrlr[ arrrx BaAarr paBperraercr{ cJreAyror{a.a crrcrer{a nrrrrr
ypanuenufi (ciu. ypanneunn (7) r (8)):

cos z : sin g.sin 6 f cos g.cos 6.cos t; (a)
cos p.sin z : sin g. cos 6 - cos g. sin E . cos l; (6)
AE.cosz: j"o.si[ z,cosp; (,r)
Al. cos z . cos E : ro . sin z.sin p; (r)
sin /.sin z : cos 6.sin l. (a)

(10)

Ilocte4onareJlblrocrb pelxeHl[fl BaAarILr rar(oBa: otrpeAeirrrercE z1 BareNr p.
Ilwen p tr z, Morr(eM orrpeAeJrtrrr, AD, A, n A to vpaBre*lrffM (I0 n, r, g).

Ha szr. 6 upe4crauena cxeMa crrcreMbr, pefiaroqer-r Drtr ypaB,eHtr.tr.
Ha 'racosoii ocr w octr cr{JToHeHZr Banpefi.rflercfl no ABa Bparqarcquxcfi

rpauc$opuaropa. c BT-q cuu*rarorcfl llarrpfl)r(egrra []kr.cos g n []k1.sin p,
ItoropBle [oAarorcff naBTr-t u BT;6.C BTr-t Harpfl]r(eurre klkr[].cos g.cos ,
roAaercfi Ha MBT 1 c xoafr{uquerrroM rpauc{oprra4r.flr & " Barei,r Ha
BTz-8. Hanpaxeuua

akLltz, cos g.cos /.sin 6 u U krltr.cos , . cos 6. cos g,

cr{r{MaeMEre c cuuycuofi vt xocunycnoft o6ruoron 8T2-6, cynrNllpyrorcfi
c Harp.Err{eP,ufr.Mfr. krkza'sin p'cos 0 u k1h2u. sin g. sin E, crrr.{Maerrbrr\{p
c 87r-6.

B pesynrrare cyMrvrupoBaHtrfl [oJryqael{ 1raflp.rr]fierrrrfl

Ut: ktltzU (sin g.cos 6 - cos ?.cos t.sin 6);

Uz: ktkzU (cos g.cos 6.cos x f sin 6. sin g),

T' e' Hallp.fl)r(eHl'rfl' rrpoflopqrfoHaJrbr{Lre [paBbI-N[ rracr.flIvl ypanneuzfi (10a]
n (106).,{,na uonyueHtr.rl Harrpfi}Heuufi, rporropqrroHaJrbrrr,rx JreBr,rr{ qacrflr\r
Drrrx ypaBlrenrfi, neo6xoAur\,ro cMoAeJrupoBarr, yrJrr,r z u p. .(ua a:roro ua
ocflx ABtrrarertrefr" z r{ p ycraHaBJrr{Barorc.fi BTr-z n BT-p. Ha uepnzuuyro o6-
MOrKy B?;z rroAaercf Harrp.Elfieuue u, c BToptrqHrrx o6uoron cHul\rarorcrl
I{aupfi}r(eHun Uk1 sin z w Ukr'cos z, KoTopbre troAarorc.fl coorBercrBeHHo rra
repBrrquyrc o6nrorxy BT-p u MBT-Z c Hoa${zquerlrol\,r rpauc$oprraaqwu kt
Hanpaxeune Ur tr (Jt: Ulttkz 'cos a noAarorc-fl rra nxog i{rsdrepeurlrraJrbHoro
ycwrvrelrfl V, B cJlyqae HepaBerrcrBa Harrp.fl?ne:F,iwfi (I , u (f , ta BxoAe ycrr-
JItrTeJIfl IIOflBJI.fieTCfi CI4tHaJLr ABtrraTeJIt DO-Z IIOBOparrtrBaer BTr-z [o Tex
trop, rroxa He troJryquM paBer.rcrBa Ur: Ue. B arolr cJryarae ,[e-z tr BTr-z
rroBepHyrc.rr rra yrorr z, yAoBJrerBopxroqzft ypanneuzro (10a).

Auanorr.ruo noilyqaex{ yroJr p. Hauprxteuze (f o : krkr[] .sin a . cos p,
clrr(MaeMoe c HoctrHycHoii o6uorxra BT-p, coBMecrHo c rrarrpfl]r{enzem ur
rroAaercrr r{a BxoA grs$epeuq[aJrbrroro ycr',r,vrrerrn vr. B l\ronrer{r paBe}rcrBa
Halrp.trffier{ufr Ur: Uo, Iu-p v BT-p rroBopaquBarorc-fl Ha yroJr Z, yAoBrrer-
noprrorqufi ypauueure (106).

tr4uea reuepb p tr z, l\rox{el{ rrplrcryrrrzTr n Sopr,rupoBaHrrro cucreMrr AJra
pellleHrr.fl ypanneuraii (10 n, r), [ptrrrervr 6y4eM rrcuoJr],BoBarb y]He uMerotrlEecfl
s cxeMe "B7.
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!,.nx nonyueuus nesoft qacrtr ypaBrreHu.rr (10 r) ua ocr, ABurarer,n /{e-z
ynpetrJrrrercfl erqe ogvn BTr-2, [epBrrqHas o6lrorna Horoporo rruraerc.s Ha-
trprlr{eHtreM luluU .sin p . cos 6, cHrri\,raeMbrM c B7r-0. Haupaxenue
kklktU.sin g.cos 0.cos z, cuur\{aeMoe c BTr-z,rroAaercfi Ha BxoA JruHefirroro
Bparqarcrqeroca rpanc$opMaropa JIBT-Lt, c BbrxoAa Horoporo cutrMaercrr
Harrp.frlXerrr{e 

I

Itlt1k2k6.U .,y.sin g. cos 6. cos z : U s,

noropoe BMecre c rranp.E)fienueu [/o : l*tkzksM rUro. sin g . sin z' sin p
rlo4aercfl Ha BxoA 4u${epenqrraJrrr{oro ycwtwrorrn Yr. Hauparxeuze [/u
cHrrMaerc.s c MBT-S c xoe$SzqueuroM rpauc$opnrap.uu krMgok .sin g, trep-
Burrua.fl o6nrorxa Roroporo rruraerc.fl r{arp.fiEreHrzeu krkr[].sin z.sin p, cnz-
MaeMLrM c czuycuoft o6lrornu BT-p.

Hanpaxenue, cr{trMaeMoe c BbrxoAa ycl{JrureJl fl V", ylpaBJrrrer ABufare-
nev ,Qe-Al, roroprrft npaqaercfi Ao rex rrop, rroxa ]IBT-AI se rroBepHercfl
Ha yroJr y, [potropquosatr,nsrft Al, r. e. rrona rre [oryqtril,r paBeucrBa U u :U 

o

(y : Mr.Al, r4e Mt- nacmra6). ,[,rr pemeutrfl ypaBueHua (t0n) Harp.s-
?r(errue Us: ktkzU.cos z c BbrxoAa MBT-2 rroAaerc-fl rra BxoA JIBT-LA,
c BbrxoAa r(oroporo cruMaerc-fi Harrp.rrlr(eHue ltlkrkopU.cos z : Uz, noropoe
tslrecre c Eatrpfl]r(euwey Ua: ltlkrkuMUro.sin z.cos p troAaercfi Ha BxoA
gu$SepenqtraJrbnoro yculrurerfl J/n. Haupnx(errrae f/8 cHtrMaercr. c MBT-4
c xoa{SzquerrroM rpauc{oplraqutr, paBrrr,rv ro. M.lt,u. flepouuuaa o6uorxa
MBT-4 utrraercs Iranpfi)fierrtrelr_ Ur: ktltzU sin z.cos p, crrtrMaeMr,rlr c r(o-
cnuycuoft o6uorxr BT-p.

B cny.lxs paBeHcrBa U t : Ue yroJr rroBopora ABtrf are tn ,[o- L6 w JIBT- L6
6y4er rrpotropquoHaJreH rrotrpaBxe Ba cpeArrrorc pe$panqzrc 46.

,(nr pementrfi ypaBrreuur (t0g) Irarrpfl)r(eHtre k.krU. sin p. cos 0, cHtrMae-
rroe c 8T16, troAaercfl Ha [epBtrqHyro o6morxy BTr-t, c ctrHycuofi o6uornu
r(oroporo crrtrMaercfi Hatrpfflfier{tre krkrkrU .sin rp.cos 0 .sin i, noropoe rroAaer-
cfi Ha nxo4 4uS{epeEquarbnoro yctrJrrrremr V*

Haupameure Uk\.sin z, cHtrMaeMoe c BT;2, rroAaercrr rra BxoA BT-A,
c ctrHycHoft o6ilrornu Horoporo crrtrMaercfl Harrpfl?r(errue ltrkrU.sin z'sin -4,
Itoropoe BareM uepes MBTL5 c noa{szqueurou rpauc{oprvraqwn kr.sinrp
rroAaerc.fl tra BxoA ycfrrrw,remt Vu. B cryuae paBeucrBa BxoArrbrx nanpaxteuzfi
Ha ycuJlrrrene Vu,(o-A u BT-A r'oveprryrcfi Ha yroJr ,4, oupe4e.uqeMnfi ypaB-
nenneu (104).

KaH nrgno trB cxeMEr, trapaJlJreJrblroe rrcrroJrbaoBar{tre oArrtrx r rex xe BZ
SIIaIII{TeJILFIO COHpatrIaeTqIIICJIOCOCTaB[IbIX EJIeMeHTOBCtrCTeilIbIIIO.CpaBIIeEI{IOC

tr{x qtrrcJro^{, Hoo6xoAtrMbrr{ rptr perler{rttr Ha}r{Aoro r{B ypaBHenuft (10) orAeJrr,Ho.
O6e paccmorpeunbre cucreNrr,I Ao.rr,+tirLr o6ecne.rtarE, ueo6xoguuyro roqrrocrr,,

ral( HaI{ flpz trx [ocrpoeHr{E r{c[orrbayrorcfl BparqarctrIr{ecfl rpaucdropuaroprr
Bblconoro HJracca roqlrocrtr. JIa6oparopHr,re ilranerr,r o6elrx clrcrell ceri.{ac
coaAarorc.fl u s 6rux(afturee Bpel{r 6y4yr r{crrrJraurr, fiocJre r{ero rrorHno 6yger
cyAtrTb O TOqTIOCTE peaJrbHbrx cEcreilr.
lfto.nr, 1959 r.

Jlureparypa
l. II. H. N[nxeilr,coH. tr{en. lAO,21 , nun.3, N! 162, I9IB.



{Hr\AEI,IlIfl }IAYI( CCCP
tr{3BECT14f I{PbII[CHOTA ACTPOOI4SUqECHOI{ OBCEPBATOPfl}I

ToM xxIY, 1960 r.

O IIPITME HE HPI}I II3B}IPATE JIbHbIX RC.OMJIbTPOB
<IBOfiHOE Tr

ru.17. fi,o6pott'Paown

flpuno4zrcx oflncanrre Henoropbrx flpar(Trlqecxrrx [pI{eMoB, rloJleglrrrrx npil pa6ote

c (punrtparrln <gnoiilroe Tl.

ON TIIE APPLICATION Ol' (DOUBLE Tr SELECTM FILTERS, bv
p. P. Dobronraoin. -- Somepractical r'ne[hods useful for work rvith <double Tr> Ii]ters are

described.

flpu HoucrpyrrpoBar{rrrr paalurrrrbrx aJrer(rpolrnllx cxeu oqeHb qacro 6blBaer

Heo6xoAuMo BBeCrtr B cxeMy trB6upareJILHLIfi {uilbrp, B oAIIux c;ryqaflx pe}I(em-

Tgprrbrfi, B Apylux o6ecuesusarcqtrfi ocrpblft MaKctrMyM ycuJleHtrfl IIa saAag-

Hoft rracrore. tr{HorAa 6r,rsaer Eeo6xoAaMo trocrpotrTb yctrJrureJlr,, o6ecuequ-

Barcrqufi paBr{oMeprroe ycrrJleE4e B IIoJIoce 1guptrHofi trop.fiARa 10-15% or
qeHrpaJrl.Eofi qactorr,r IIpu pesROIvI CtraAe Ira Kpaflx.

BCe sr:z BaAaqu MOryT 6116 ycuemgg pelnegbl c IIOMOnIbIo uB6upaTelbgblx

.RC-qeuefi (ABofiEoe T) (n AaJrf,HefiIuell AJIfl Hpar11ocrtr 6y4errt Ilucarb
2T-Sulrrp). Tarasqerb({rr. t)uueerocrpErfi MtrrlEMyM rrepeAarrtr Harrpfl}r(e-

Hrzrfl Ha rrenoropofi rracrore z peaxoe BoBpacraHrre ero AaIfie rlpr[ cpaBntrTeJrblro

MaJroM yxoAe or eroft rracrorbr. floarouy oHa rfo)fler BbrtroJrllflrrr poJIE pe)r(eK-

Topgoro {nnrrpa AJIfl BpeAgofi, napaautgofi qacror},I, a 11pz BBeAeHutr B

qelr, orpuqaTeJlbuoft o6paruofi cB.fstr ycul;t.Iz.Te,nll Aacr BoBMolltHocrb troJlyqErb

Br,rcoxoe yctrJleulte rra Bbr6paurloll qacrore. I(oru6unaqurr AByx KacHaAoB c IIe-

CItOJIbItO pa3iltrqHElMtr qaCTOTaIItr IIOsBOJII{T nOCrpOI{TL yctrJIZTeJIb, I4MeIOm,nfi

OTTIOCtrTeJILHO ItrrpOHyIO paBHoMepHyIo IIOJIOCy C peBI(uM CIIaAaHtreI\{ IIO

rrpafrM.
Xors .nuteparypa uo 2T-$unr,rpatr AoBoJIr,Ho MsoroqucJlerlua (cM', Ha-

npur{ep, tL,2l) u oHr{ ruupoxo rrpur{errflrorcfl, oAHaHo rlpu ilpar{ruqecxoil
pa6oTe C HEI\{ll o6bruflo rrpIlxoAI4TC.E cTaJIIttrBarLCfl C p.rAOM TpyAlIocrefi. Tan,
B yctrJruTeJre rrepeAHo rroJryrraeTc.fi BMecro ocrpoft AoBoJrt,Ho paBMbrra-fl troJloca

y\U.Jre:s.rufl, cepeA[IHa KOTOpOft OHaBI,IBaeTC.E cl{eqe}IHofi uO OrnOureHI{IO K pao-

cqtrTaHgofi rL T. A. Taxue rpyAHocrr{ r{crrbrraJrrr !I i\[br B Harrleii pa6oTe, rroxa

He yAaJrocr, paBo6parbcfl B prrAe oco6egHocreft 2T-SulrrpoB, He ocBeq,euur,rx

B (rtrtrpoxoft> rurepatype.
I(JrrosoM K ycneurroMy rrpaMerreHuro 2T-SurbrpoB Mo,fier cJryrnurb IIHTe-

pecHaff crarrrfl [3], rge AaH x()pour,rfi reoperu.recniafi alraJrzB rr rIpEBeAeHIn

229



Ba)fiI{rtre coorHorxerrrrrr, Ha ItoTopbrc o6brq[o tte o6paxlamr B]r[]raglrrr, qTo ]re_
peAKo II 6],rBaer [pr4rru[oit [eyAaq u pasoqapoBarruft upr,r [ocrpoerrrrr,r cxeM
c 2T-SranrrpaMr{.

flpzne4em Heltoropbre oclloBlrbre cooTrro[reHlrfl r,r3 aroro arraJrtrrBa, cyu{ecr-
BeI{Hr,re AJrfl AaJlbHefiruero. flycrs ($ur. 1) uertoropsrrl lIcroqrll{n nepeuerrnofi
3,4.C, Eirr&CTO',rtt f C Urryrpelrrrr{rr corrpoura;rerurerr 11, Bltfircqerr rra BxoA

C

(Dnr. 1. I4a6upa,rensrtar- RC - r1cur, {r;1noftrroc .I.u.

C

2T-{zrrrpa. (Dra;rrrp flarpy]fierr colporr{BJreuueu /io.
xoaS$zquenr flepeAaqu, T. e. oTuorueHr{e Harrp.fixerlrfl
rrp.s,fienuro rra nxoge [/u:

r, - 
Un

Y_T\.

O6o;Ira.lrllrepoa [j
rit ulixo/(('f,t,, tr la-

(i)

I/Iz reoperuqecfior.o arraJrr{Ba cJreAyer, irro OLrJrbrp 6y4er rroJrr{oc1610
((HetrpoBpaqeHD (p : 0) gilrr rrertoroport aracrorbr f- rorrrro B Toj\r cilyrrae,
ECJItr BbIIIOJII{EHO COOT]IOI[E}IIIE

ff: a, e)
B rrpoTr.BrroM c,lryqng ue 6y4er cyulecTtsoBarb uacrorbr, AJrrr noropori p : 0,
a 6y4er cyqecrBoBarb Jrlrmb rrr{Hr,r1\{yM p, orlrravnr,rrt or 0.

B o6r,r.rrrrx oulrcaHtr.flx 2T-Snnrrpo s Il ,2) pexor{eHAyercrr [prr]ruMarr,
K':2a K:rlz,'rro o6ecue.rtrBaerrrocratsJrelrHoe ycJroBue. o4uano rouur,rfi uo4-
60p eHa'ren[ii el,rnocrefi w conporun.reuufi, coorBercrBeHr{o arril\{ K v
K' , - /(JII4HHO9 !I yTOA'ItrTeJIbHOe 3all.flTl4e, a Aa?fie IIeBHaqr4TeJILHOe OTITJIO-
IreHae or saAaHHr,Ix BeJrrItrI,IH rlprlBoAr,rr n crrJrbHor\ry yxyArrrelrrrrc l(aqecrBa
Sr.nr,rpa.

Mex4y Telr yfta,al{Hbre B,arreH,,fl fl,,rflwacfi Jlrdrrr' rracr,brM cryqaeM
6o.nee o6rqero coorHomeHr{fr (2), Horopoe r,ro}r{er 6trfi, srrnorHerro ropaBAo
JTef rle.

B car'rou AeJre, rrolr(Ho rrocTyrrr,rrr, cJreAyrorqtrM o6paaoiu. flycrr, I{aMtr tro-
4o6parirr paBHhre rlo BeJltrtrrHe errxocrtr r4 corrporuBJrelrrrfl B rrileqax Sunr,rpa.
FaseHcrso arratrenIlrll? fi C B o6ofix[Jrer{ax AoJr}r{Ho 6brrl sr,tuorHerlo c srrcortoft
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Toailrocrbro, 3atelr B Bepri{Ita,rrrrrrylo 1}erttl, <Tri crasEll eMrtocrrr, rrpllNIepIIo

(no rre o6saa:re;rsuo rouno!) paBlrym 2C, a no llropyxl BeprtrItaJlbFIyIo BcrBI, -
rrellcNrer{Hoe cotrporI4BJrcrtlle, 6"ul'rBrtoc lt 0,5I1.

Tenept 2T-{utrrp rraMeHerrue}r .11 u ueprunansrroli BerBr{ rro}I{et 6r,rrr,

(HacrpOeIID IIa HeHOrOpyrc qacroTy ft, gttn norOpoli ou 6yi1et IIoJIrIocrLIo

<(Helpo3paqeH). Tartafl rracrora rlpr{ [aH]Ibrx rrocroglrnblx eMl(ocrflx rr co[po-

1r{sJrelrtrrrx 6y4er ro,rr,rio o/(rra. Ycnouno IralloucM ee (ecrecrBeHuofi -racrorofi))

2T-t[n;nr,rpa.
Olra lrot1er 6nrrr, uaii;1ella cJIeAyIoIqzu o6pasoll. Bnuro'Iur'l auyrtonoit le-

r{cparop (3f) ua rollr,{BorrraJrE r{brr"I r}xo11 ocI{uJrJIorpaSa IIcuocpeAcrBeIrHo,

tu rra Beprr{I(aJI},HLIiI -- rIClle3 2T-Slr;nsrp. Ha oltpaue oCquJIJIol'paSa uoanur-

cr {rlrypa, u o6rqelr c.[y.lae - aJIJII{rIc. I4anenelutell rlacrorr]I cIll'IIaJIa

rrolxrro 4o6lrrlcA rrpeBparqeutrfl aJlJltrrrca B npfMylo .rtIIIIIIo, xoropan 6y-

/(cr rranJrorrgofi, rrro rror(a?fier Halrlaqrre uarlpfl]r{ellllfl , rlpolllelflIero rlepc3

<!rt,rrr,rp.
'ferrepr, Hect(oJrbr{o trBNlelrl4tr rrepelrerllloc coIIportrBJlellue tr BIIoBr, I]ollropl{Ill

r), nie [porleAypy, ,fl,efictrya raltr{}{ o6pasou, Mo}rtlro Ao6trTbcrl, alro IIp.sMatr

65r4er roprasonra;nr,uoii [prr rremoropoii .racrore Aur lrro6oli tsertrrrtrHbr cI,IrIraJIa

(orra rrorne:r 6r,rrr, ;nlrurs cJrerxa DoJrlMcroi,i, rta-Ba IreuAeallnoft culrycol{AaJlIr-

rrort {opurr crrrrra,lra 3f) . Hair4er.rHan aracrora u 6y4er ((ecrecrllelllroi'i -racro-

rclii> t}lr,r.nrrpa.

I ] o cuo.[r,a osa ]ruIIIC', I] oo o r tto III eHl'Ie['I:

h_
lz

(3)

r/(o r{uJlenconr I o6oartaqerrbr rll\{ercr(r4ecfl collllorllBJIeIII{rI I-t rrJleqax (luur,rpa

rr rrai:rgeurrafl ((ecTecrBelllla.fl rracToTa)), a TIHAeI(coM 2 -'tacrora' rla HoTopyrc

lIoJr;4ier{ 6tr1r, UarO'roBJIeII t[u;rr,rp, IIai{Ael{ sllaqeHl{fl }IoBlIx cOnpOrr'rnneUuft

u rr.rrorrax r[unr,rpa, rp[ Iioroplrx rracrora l, - l*cral{er elo (ecrecrBerluofi).

Ooirporr,rnnettur- Il rrprr rrepBo]rarraJrrrror\t uaroroBJrerlnr,r 2T-$nlsrpa /loJl)r{-

nr,r 6i,rrr, paccqlITaH],r no npr,t6nume]IIroNiy coorlrorlleIll{ro

/*--';te ' (4)

fl ilTol)ilfl rI0III{TIta, I(tl}t IIpa]lIIJl o, IIpLIBoAI,IT Ii IIy}t{IIoII)r peB}JIbTaTy.

lla,rtcrrau, ilro cr]roro cB.rrar, rrelr{Ay RC n fo- tr,rparHao'Iror{ coorllorloulretl

t_l
'* - 2nac 1/zK

t'o.rttoe BuaqeHue 1( uam rlerlBrlecrl{o, rro o6br.rrro ouo 6lraano rt 0,5, rIoDTo-

rty /(Jrf rrpeABapr4TeJILIIrIx pacrleroB I,I N[o]ItHo 6patr upra6rnmenuyro r!op-

r\r)rJrY (4).
floc.ne roro, HaH tfr,r;urrp Hacrpoelr rla qacrory l*, Heo6xol(1'tllo 3a['1e-

p]4TIJ BeJIlIqI4IIy nepeIIeHIIOI,O COIpOTUBJIe fiI[f{ lI sanlelltrITb erO IIOCTOfln-

IIIilI{.
flpe4norxerurarr rrcroAtrna r4aloroBJrer{ufl cix,rnr,tpoe r,ra6 aunger or rrco6xo-

Arrrrocrtr TrqareJr6Horo uo46opa BeJlrrquubr crrltocrl{ R IreprI,II{aJIr,uoii netsu

.[r cr{Jrr,Ho o6nerlraer pa6ory.
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ltr'

(5)



(Dur, 2. l,lalleueur.reQaauonrna,na rra BbI-
xoge 2T-(!rnrrpa tro oruomeuuro fi clrr-
Ealry Ha BxoAe rrp4 pasrrhrx rracTorax tr
paBnurrEbrx cooTrromesr4Ex rrapaMeTpoB

{u.nrrpa,
IIo ocII aocfiilco oTJIoEieEo oTHomeHr{e qacroT
t

7; IIo ccfl op[IlHar - IrBMeHeEne eaehr.

1. R, :200 R; Ro r
2. R2 :2 Ri Ro I E; : R, : 0,02,1( :0,5.
3. R'z: 0,02 R; Ro J

2T-{zrsrp, rocrpoerrHbrfi ranrilr o6paaorr, 6yger xopore}i (rpo6fioli}
AJr.fi qacrorbl fcor oArraHo, nocraBJrer{Hbrfi B rtrelb orptrqareJrbuofi o6parnofi
cBfiBu ycuilurerrfr (clr., uaupuMep, [1, crp.83]), oH Aacr, r(aH rrpaBtrJro, H-e

3ry rracrory Mar(ctrMaJrbHoro ycuJreHtrfl, a Her(oropyro 6rtr3Hyro K Heft. ft rolry
)r(e troJroca ycuile]i.fr.tr oHarr(eTc.fl AoBoJrbHo rntrpoKoft.

Bo uc6emantre aroro AoJIlr(HbI 6rrtr srrlorHeur,r eqe HenoTopbre ycJroBtrfl,.

,(,eno n rorr, rrro rrpu rrepexoAo arepea

aracrory f- 2T-$unrrpa npoucxoArrr
rroBopoT {aarr currraJla }ra BbrxoAe Ha

180'. Oguaxo Bro [raMeuerrue r[aan ue
BCerAa 6y4er cooT'BercTBoBarb rro or-
Horrrerrr{ro r( c[rrraly Ha BxOAe ue]lexoAy
or -90o n -l-90"; B o6tr{ell cry.ino fi1r-

AyT flr,IeTbc.fr ABa Apyrlrx arficJra, 0TJILI-
qarcrqtrecrr Ha 180o.

(Durr,rp BnJrroaracrcfl MeE{Ay arroAorr
tr ceTKoiii JIar{flbl yctrJrtrTeJrfi, rrooroMy,
ecJrtr cilleqeHue +a3r,r no l{aHyro-JrE6o
cropoHy or qacrorr,r f- no a6co;rrorHoi1
BerLIqtrHe 6onr,rue 90o, na rreHoTopoft
tlacToTe i\rolr(eT BoSrrtrHrryTb IroJIoE{tr-
TeJIr)Hafl o6paruan CBflBr,. Ecrlr ara .Iac-

TOTa eu,e 6Onee u"uu rrerree SalreTrro ilpo-
IlycHaeT0fl tpu.nr,rpoin, Ha Herl u 6y4e'I
Ha6rroAarr,cn lrar,r6onr,uree ycr;rr0rrr,re.

9ro6rr cueqenue $aa 6r,rro BoB-

l\IoEtrlo 6llrxre ri [epexoAy or - 90o

It + 90", Heo6xoAtrlro Br,rrroJrutrTE, co-
orlrortreHtre Melr(Ay colporuBJreEueM trreqeft Srnrrpa,R, couporuBJreHtrer\r
BxoAa .Ru u conporzBJreHtreM narpyanu l?o

Rz:2RiRs. (6)

SasuczMocrb cr[eqe'urr $aa or uapaMerpoB BxoAa tr BbrxoAa uo^aBaHa Ha
{zr. 2.

.{,aree, o6rrsuoe BnrloqeHtre Srrr,rpa B r{errb o6parnoft cBtrBV. npflMo c
aHoAa Ira cerHy Jrar,rtrbr lrepeAKo Bce Ere rre Aaer xopourefi ue6uparelrlrocrtr,
IIO-BZAUMOMY, IIOTOITY, AITO BXOAIIOft CZTUAI PASTtrqHO AJI'I PASIIIJX qACTOT
rtryrrTtrpyeTcn {unr,rpou. Moxuo troHa3aTr,, rrTo BxoAHoe cotrpoTtrBJreHtre
2T-{anrrpa Ha qacrore l- op, K':4K 6yger panuo

lzt,l:llrKw + D R, (7|

oTItyAa BUArro, qro cotrpoTzBJreH4Jr R S Une.rax sznr,rpa Br,rroAHo 6paTL, go-
craToqHo 60rrmuuu. B arou oTEorIIeHZU CyrqecrBerrHo Jryqme cxeMhr, B r{oro-
puT_r_IoA z BbrxoA pa3AeJreHbr, HarrpuMep cxerrEr, rrptrBeAeEHbre n [2, crp, 274v 2751.

, 2')



Haufly.lalgl fiB lrrlx u 6onee upocrofi trBrflercfll rro-BLIAIlrIol\Iyr cxeMa Ha

gnoiinonr rprroAe (Sur.3), B ltoropofi cI{rIraJI troAaerc.fl }Ia cergy ((BepxHero})

rptroAa, a o6parga.fl cBfBb - uepea SullTp Ha ceT6y (IIZEIHSIoD. B arOu Cny-

qae Jrer'fio Mo)fieT 6r,rrr, sbruonlleuo tr coorl{oltreHtre (6), ran fiaH Ha ConportrB-

Jrerrtre yreqxtr cerxu Htr)ItHero rplroAa He Har(Jla[brBaeTcfl nanux-nu6O ctpo*

rtrx ycJloBtrfi. Oruerr.rlr, aITo coor-
HomeHue (6) He flBJLflercfl or{eHb

RpuTtrqecHuM, I{yx(flo JIflmb, rrro6br

collporuBJleHtre rIJIeqa {z.rrrpa,R
6rrno aaxnroqeuoB [pegeilax

1,251/tilRo < R< 2l/Efia-. (B)

HeHoropun HeAocrarnou cxeMbr

$lrr. 3 6yg,et otcyrcrBze yctrJIeHEfl,

HO 3aro B HOM6UHaqZtr C AOtrOJTIr?r-

TOJII'HbIM IIpOCTbIM I(aCHaAOlI Ha TpI'I-

oAe Mo)r{Ho rloJlyqtrTb yctrJrtrTeJrb c

Becr,Ma ocrpoft rlacToTEofi xapan-
reptrcruKofi.

Ta me cxeMa ({zr. 3) oltaBbrBa-

ercfl oco6eHHo upzro4nofi B roM

crysae, KOrAa HeO6XOA[{ilIO IIO-

cTpouTb nonocosol? ycuJIrrTeJIb, Aa-
roquft upar1r1lqec1l4 IIoCTOflIIHoe yctrJleHtre B trOJIoCe sacToT Intrpugoii 116-

p.EAHa 10-20% or cpeAl{eft qacrorr,r c peBKuM rIaAeHueM Brre ee.

Tanoft yctrJrtrTeJrb Molr(er 6rrrr, ocyrqecrBJreu trocJIeAoBareJrbHEIM Br(JIro-

qeHueM AByx o[trcaHHr,Ix HacfiaAoB, HacTpoeHlrr,rx I{a KpaftHue qacroTbr )r(eJlae-

Nroft troJrocLI. Jlertto Bu[erb, rrro rracrorHaf xapaxTeptrcrur(a 6y4et panua [po-

. uBBeAeHZro xapal(reptrcrtrI( o6orx Hacxa[oB. Hpytuaua xapal(repu crul(u
Halr{Aoro HacI{aAa 6y4er onpeAeJl.arEc.E aHoAHofi HaIpyBHofi ((Bepxgero) rpuo-

4a. floarorrry ) ecilrr oua y oAuoro trB TplroAoB Helocraronna, rroJloca ycwlreuu.tt

6yger nepaBlroMeplrofi u oAurr MancrrMyl\I Hlrlr(e [pyroro (Szr' 4,ttpwnaa 7).

B aroM cryqae Heo6xoguMo yBeruqzBarb aHoAHyIo HarpyBny coorBer-

crByroqero RacRaAa AO TeX IrOp, IIOHa MaHCIll\Iy[lbI He cpaBHfloTcf u Bep-

rrrrrHa KpuBofi rracrorHoft xapan:repucrtrr(tr lre crarler trparrruqecxu trJrocnoft.

Tanofi xre peryJrtrpoBxofi Molr{Ho Ao6trrbc.s rr }r(eJraeMoft xpyrzeubr HpaeB

rroJrocbr, B Hel(oTopbrx cJryqaflx 3a crreT uBBecTHoro cHtrlr(eHzrr paBlloMepHo-

crtr ee pa6o.rero yqacrr(a,
B xa.recrse flpuMepa ]\{o}nHo rrpr4Becrtr xapar(Tepzcrrrlty [ocrpoenHol.o

rraMr{ ycuJrureJrfl Arrfl rroJlocbr 380-420 et\, ($ur.4, xpznaa 2). Jlerro BZAerb,
qTo HepaBHoMeplIOcTL yorlile]Jfr'rr B Drux IIpeAeJIax qa0Tor rle trpeBOCxOAZT

2-30/o OT erO MaI(CIII{aJIr,HorO SHarIeHtrtI.

tr4norga cryrraerc.E, qro paafltrqrre B KpyrtrBue xapanTepllcrtrIt o6ozx nac-

HaAOB OseHb BeJrUr(o, B erolt cryqae qacroTl{as HpuBaff ycIrJIuTeJIfl 6yger
ocrpofi, c oArrr{M MaHcEMyMoM, qTo Mo}fieT rlp4BecTrr B HeAOyMeHtre EKCtrepUMeH-

Taropa. Hyrnno pesHo yBeilur{trrb alroArlyrc HarpySKy Toro rrB HacHaAoB, qa-

crora Koropolo (He rrpo.fiBtrJlacr,D rra HpmBofi, r oua cpaBy o6napyxtutcr.

,-' .) J

Or.rr. 3 Cxeua c ;1noi'iuult rpl,rogoM.



@ur. 4. 9actornas xapaxTeprrcrllra ua6raparenbrroro yctrJrrrreJrfi
c /IRyNrE TTOcJTeAOBaTeJILHO Bnfiroqerrr{brMr[ ftacna[aMr.r, co6parr-

rrlrMrr rro cxelre ([r.rr. 3.

I{pIIBas I cr{sra B npoqecce per,yJrrrpoBr{r{, fiprrBar z - rto ol{oHrraurrr,r ee,
IIo ocrr a6currcc rrracrorLr, rto ocl,r op]IrHar - uporraBoJrrHbre egrrur{rlLr.

Buno.nseuue o[rrcaHr{brx Bbrrrre [paBprJr v. coorHorxeHtrii
2T-Suurrpor rroBBoJrzr JrerKo noHcrpyr{poBarb HaAe)r(rrnre
yBr(otroJlocHbre ycEJrurerrv c )r(eJraerlofi rroJrocofi qacroTbr.

t9 ilrcsrr 1959 r.

IIprr ]laoq.erc
lt yc'roii.rr,rsr,re

Jllrreparypa
.1 . Cnparovuux pa4uonro6urerrr, locouepronagar, 1g58, c1'p. Bg-94.
2. Nl. A. Bon.r-BpyeBtrq. flpr.rlreuerrne oJrer(Tporrurilx JraM[ B ancfiepr{r{err.raJrb-

rrofi ([rn:rlrne. IocrexlraAar', 1955, cl,p. 26A, 275.
,3. Elecronic Engineering, 29, 71,1957 (Iebr. 1gb7, No 848).
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ToMXXI\I, 1960 r.
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A. B. (le.eepnt ii, Ii' 4)' II[ (t ttotttltlt'1to6(

[{u 180 ilo-(ilLrr,rrolt r]c]lritrrcrr rra ..rrr,u6t, 0r'o61rarLo 25 u rr:r tttt-r l/r tl(U\l]oPl.ll)rro llolt-

llo6utluy$o.II1]110C1.I}(j.tlIlollyllSyIIC]]rrrtl(rplrr..1,2irta6.rr.1).06tta1lyatctt..-r,.t.ro6o"ilt,-
urtrrroTBo Ic1rLIIUCII IIaA l{llaCM /Iirolta II}lee}T I}IIA .spHOIO XOltl'ra ('raCro C I1OIIII-

.rccrroii ucpxyuxoi,i), ttopegtlui;t {porrr noroporrl 6r,tctpo I}LIrrIIllDaorcE, a 3arcM coltpa-

lr(acrcrr. 3r1 ur,rr:glrrarrrrr u colil)ail{cxlrl rrt) pallIo}repnr,r (cnopocrl I'Ir lioJlo6,'Iercu or

i0 tto 600 k,nf cett), a llolia3bltsalor llIlOI'Aa IIy.'ll,(lalU,1I ({nr. 3-8, rlol(a3blllitloullIe xO[ A'[II

trbr rlr,rcryrra ir lJtorrIaAIr ncrrulrriu). Coorttcrcrl;yroqllc ycrtopclll'Ix AllIIr{oII}IrI IIepcAIIcI'o

r]rltorrra OrIeIIt, 6O.,.tt,tutlc - ot 5'104 ;(o .l()t cxf cet,t2. IAnalOrtrn C Lo3IJpaTIIrIMI{

u,,6pocarr, (slrgos) lt{ceTcrr, xot'rr r}blr'}r r'rn}rlrIlc l}crlLrlltltlr rlllcr 3rlartllTo'Irl,uo 6il-

,l,r.1,,,c (u cl)CAIIcIS 3.trurt); UslCorr,l, /(ocrlll'a('l1hto IICPc/IlllINI rlpoutoll, II0 6oJILilc i)()

Ir,tc. rirt, a Epltocrr, Ta(aE rne, r{ar( y ncllr,r]roli lltt /(llc}(e]. I}t,il'nl'ulaulrc 1I coltpaqcllllc

.Bl,r6Tylra rr[eT npar{T}rri(]crrlr oliltxporrlo c I{3I,IeIICIIIIeM IrJlorqalp{ ,rpl{oii o6.ltatl'l'l't BcIIbIIlHll

1fltr. 3-S;, Oco6etflro xapaHrcprra rrylryirrrrrrnrrocrb rJbrcrylra (o6pit:toralutc r(oI[llqecI(clii

rrollxylIIrtrr I,rJrrr llaocrporurii), rrcxmo.rarotrlarr tloBMox(IIocrL r'IcroirI{oI}atMfi IlclbrIIJItI{ r{aIi

lr l)ocToro IleI{yMy.lIrlTllllIIol'o tsilpLrBtr u oro IIOC.rrCAylOIl1eo ooK}lalqel[Ir0'

llonaaarro Tarrlr(o, rrro pocT I)accrorrrrrrE rppo[ra oT rlopBo]IarlatJrl,lloro fll(pa BcnLrrlll{I{

'oo I}pCMeI]eNI 6oltec 6rrc1prrfi,'tclt uptr,I;IoPItbIx I}3I]biIJax (r[ut.. 9). Ilpocrrrc BblqllcJleill'IE II0-

r{a3rirBaror, .rro oor,r("r,"rrine rcrrJronoii llrepulJ{ Ro BCrrrJilrnflX }(ox)r{tlo 6rrtt, 
- 

lOl epef ctt\ccn,

JIJrrr TO1O TITO6EI O6CClIcrIIlTL lIa6JIlOJ(aOIlblg yCHOpoIIUfl 3a ctleT paClIltpcIIX[' ECrrr ara

oltcptua o6pa;ye,rcti 3a cqcr ttart[rrllolo iro.rtrI, To lloc'tiLroqtlo ylttlr{To}I{ollIIE fioilrr ,-- 100 ec

(uauprrur:p, IIpl,r III{nq-Dal)d)cnrc), -rro6lr rrc]Itpl,Irr, c1'll lloroplr sllo})IIrIl. I{yuy.rurrnuuocTr

r,31,u,u,rrrogo6rirr* ,,r"ryaroB Bo rcrrbrruliar Lr, Bo:lllollilto, 7qt,rr'larcrtnii IlAo,rIl r{allaJrol lloo6ulo

rronior 6lttt, o6r,lcrrctra reolrcTllttcii (rrtl)t,il1oltrlLI\ rlal'Illrrllr,Ix tto'rtoi'i (r'trua cuspcd {icld),

o1{l)y?HaloJrtrrrx r}clrLrruny, Bo3rrr{Harorr\ly'ro r rrciirlra.ullloii To'tltc 'l'al{ol'o lIoJIrI Il pcsyJllTaro

urtilu c(rr[enra (rpur. t0-11). Ihrcororcrilrcparypllafl rlra3ilIa BCII],IUII{It 1}'ral{llx cflyrrarrr

.lrlxolurrcrr I lrarrrryr:loii.,rrouyrur{o, rr:r rioropoii olta crpol\IilTon ul,riittr lIilII pacttII'IIllITr'ctr

r, Ilitilllallil0ltlrflx rIaItr{ctrLlrJCItO COllpOTIIUirCllIIrI OO OTOI)OIibI OItl)y}r{al0u{01-o IIOJITT' yr{a3alr-

,rn,* 
"r1,.rr,oii 

rra {rnr. t0-ll.1. (,i{ocralo.rrro rto.rroii --,100 ec, 'rto6t,l tlcrruttrl{a rrc MorJIa

rrIoiir.rr lroIIcpcn no,rra). J.rrenrpo^rrlrnlrrr,loclioo ycttopcrll{o, llclILlrr,lBaor{oo 1'ofiolr, l}o3-

llrrr{rl11)tr(rrnr n rreiilpanr,rror:i o6"rracru rprr rrrIIIrI rlrfr[ox'r'c, tlo]l{cr AoorlllrrIyrl, IIa6JrIolIacl\rLI-\

::rraqonuilr rrprl onllylxar()ti(itx rloJrrtx Bctrt'o 
- 

.100 r'c.

DYh-AMICS Or l,ItrlIl ILAIiUS i\i\\I)'.lltlil l'lN(lI't hIrIIt(lT, by tl . l). 's'etrtttrl
arrtl ll. I'. ,ghaposlttt.i.loaa.-^ Irt,orrll8() I1,, Iillis oI lirrr]l .flales, 25 lr'olc sclcctcd arrd j/r

ol' Lhcse u.cre stldiorl in dclail rluanLital.ir.t,ly (Ii us l, 2 altl table 1). It, s'as [ourrd t]rat'

L;c glca[ irrajority o1] Ilarcs abovc the linrl-r appcal as a hrillialb_lrill (h'crlr.rcnfly rvitir a

strarlr conical top), thc rrpper frorr{, of tvlriclr urrclclgoes a lapid dilat.atiotl atrd thcu cottt-

'action. 
Thesc rllatalioli alcl corrbractiols 1r"o not urriloul (thcil r.olocitios bcing lr'orn

50 to 600 hrnlscc) but shorv sornc pulsaiiorrs (soo Iigs 3-8, r,hich illusllato Ihc coulse oI

dilafation arrrl 1u,igltt, flalc alca rviilr tilrrc,) illro trolt'oslrotttlirlg'accclcl'at,iorls of rrtotiotr



of the upper lronL are Yery high, flom 5.10a to l}i cnrf sec2. [There is a similarity l,osurSos' although the dilatations of the flares are considerably rnore rapid (about S
nrirruLes in the nrean); the heights reached by the upper lront 4o not excee4 50 000 knt.and the brightness is the same as tlat of tle usual disk flaresl. The dilatalions
and contractions of these flare prominences are practically synchronous rvith a variations
of the bright region of the fiare alea (figs 3-B). Especialiy characteristic is a cumulative
effect on the upper edge (the formation of a conelike top) and its consequent contracLion,
rvhich excludes the possibility of interpreting the flare as a simple explosiveJike p1e-
nomenon.

It is shown also that the increase of the distance of the {ronL froni the orig,inal <core>
of the flarewithtimeis more rapid than those observed for nuclear explosio"ns (fig. g).
Simple conrputations shorv, [haL in order to provide for the observed accelerationi, as-
suming that they are caused by the expansion of hot plasrna, the amounL of heat energy
relssssd in flares should be-103 ergslimssec.If this ireat encrgy is a transfonuation oI
rflagnetic field energy due to the pinch-efIekt, then the destrriction of a magletic field of thc
order of -100 

gs is sufficientto provide for thisoutput. The cumulativlty oi explosivclike flare-prominences_c^an in general be cxplainecl by the peculiar geometry of crossecl
ntagnet'ic fields (cusped-tield geometry) surroundingthe flai,rvhich"appears irr Lhenel-
Lral point of such a field as a resurt of the pinch-elfect (figs 10, tt). I; this case high-
temperature plasma oI tb^e flare is trapped i.n a<magneticboitlel and it tends tooscape"or
expand in directions of least counteraction on ihe pari of Lhe surrounding magneLic
lield (indicated by arrows in figp 10, 11). (Fields of - lbo gs are sufficient, to freveit tireIlare plasnia from moving across the lines of 1orce).

Tlre electrodynamic acceleration of a current, appearing in the neutral region 6ue
to the pinch-effect, can attain the observerl values li the Jtrength of ilre suriouncling
field is 

- 
100 gs.

$ 1. AAHHLIE HABJTTOAEflUff Ir T,ISMDPEHI{t
Hau6onee AocToBepHbIe AaHHbIe o ABI.)r(errEu Bo BctrbrrtrHax Moln,o, orre-

BI{AHO, ilOTYqUTI, Z3 HA6JIIOAEHUfi BCtrI,IItrEK EAA I(PAEXI AUCRA _ BCtrbIIuEIt
Ha JItrM6e. Ecnr ucxnroqurl .flBreHzfi .EpKtrx nu6pocon u B oco6eHHocru BoB-.
BparHr,rx nrr6pocon (surges), noropbre qacro Morrflo ctryrarb co Bcrrbrr[fiarlu,
rroflBJreHze BotrbrmeH rra JruM6e - .flBJIeHUe CpaBlrureJrr,Ho peAKoe. 3ro yxa-
sbrBaer Ha ro, qro Hau60Jree apxufi osar BcrbrltrHtr B 6orFmtrHcrBe cnyqaeB
saJreraer B rrtr){rHux cJro.flx xpoMoc{epbr EJru B {oroc{epe. oAuano BcrrbrmKrl
HA JIUII6E tsPEMEIIAMtr IIO,fIBJI,flIOTC'I U tr3YqEIIUE trIX NOBEAEHU.fl IIO HO-KtrHO-
sunr,nrarr tr trx cue*rpoB Erreer 6orr,ruofi trrrrepec, Tan ItaK o,o cBo6oAHo
or rlrernarorqero BJrr4-trrrlr.fl rroAJro)fir{lr - @oua oltpy}fiarcrqefi corHe-rHofi ar}ro_
c$eptr, noroparr cai\ra rroABepraerc.fl BoarltyqeHu.flrr.

flognnenze BcrIbIIxH[t r-ra rzu6e r, peAcl'aBJr.fl er e,qulrcrBeur{yro BoBMoEt}ro crb
tr3yqtrrb BcnbrrrrHy caMy rro ce6e. r4z 180 ncur,ruren r.r frpHEx nrr6pocon lra
nnlr6e, BaperrrcrptrpoBarrrrr{x c 1955 no 1g58 r. ua H,,-nlrrroSulninax, rroJry-
qeHubrx Ha Brregari\rerrHoi\,r rtoponorpaSe ITILI [l], 6ruo oro6pauo 2b w a.a
rII{x AeraJrEr'ro o6pa6orano 1.4 cJryqaeB, norAa Mo}nHo 6r,rro ynepeHHo cna-
3arb, qro Mbr r4Meeilr AeJIo co Bcrrbrrrlnoii, a I{e c Bbl6pocoiu Trrrra .frpnoro 1rpoTy-
6epauqa zJrrr BoaBparlroro Br,r6poca. ocHoBlrrrl\,r Hprdreprrer[ BAecb .flBJ].flerc1r,
Bo-rrepBbrx, _apHocrr,, Koropafl B cryrlag Bctrbrrrrex B rrec6o;rbno pa3 6o.rrrure
flpnocTtr coJrrreqHoro Arrcxa y ero Hpa.a B ryrlqx Ho*. Bo_rropbrx, Bc11brm1]r
---r 

o"ooan Ho Jrerno orrr,rq[Tr, Bcrr,trr*y or BoBBpa?Eo'o nrr6poca B ToM crryqae, norAa
oHa qaCTIIqIIo [poeI{TIIpyeTC-fi IIa AI'IcIt: qacTb BCtrbIItrI(II }Ia AIlCIte Batr{eTIIO rrpse Ar4cna,
B ro BpeMfi r{aft BollBparrlrrft arr6poc llaArrcne oqessreunufi, xorfi EaA KpaeM rrx Epr(ocrr,r
Kalfiyrcfl rruorAa cpaBHr{MbrMr.r (6naro4apa nontpacry).
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Ha JIr[M6e, Kan [t Boo6n{e BctrbrItrHtr,- flBJIeHI{e HparI{oBpeIlIeHHOe, roropoe

lfiurctr o6rrqno ne 6o,xee 20 nuru (ot nauara BoaropaHufl Ao troracauua), no

naz6o,nee xapar(repra Ee TIoJIHaE AJltrreirbnocrb fiBJreutrrr, Itoropafi cpaBuuMa

'c [JltrTeJrbHocTbro .trpxux r4 BosBparlr,rx nu6pocoB, a AJIuTeJI[,HocTb s a a rr

B oBr o paHua (flash-phase), Horopafl y Bcrrrrmexupesnrruafino noporxa
u wclIucrrfreTc.E MtrIryTaME.

Paas[rue rtrrr[rrgoft Bcflbrtrrrtu ua num6e rrporenaer cJle[yrcu{tr}l o6paeona.

Ilcnr o.rar Bctrbrrrrxtr pacrroJraraercg Ha nu4zrtoft cropoHe AI{cIta y ero Hpafit
'ro Mbr BtrArlM crrarraJla .fipnyrc fioMrlanrlryro o6nactr, (rouny) , noropar 6rrcr:po

na6upaer flpltocTb; vtHorAa aTo Bpel\{.fl o6paaonanzfl rorl}([ cpaBHlltMo c IIpoMe-

lnyTnoM MelI(Ay I(aApaMr{, motopr,rft o6r,r.rno ycTauaBJlr4Baerc.a 15t. Sareru o6-

Jracrr, .Epfioto cBeqeHufi pacmtrpfierc.fi, IIpI[qeM za-aa essefira rlpoeHl{tru Ra-

E{ercrr, rrTo pacllltrpeHtre uAeT TJIaBHETM o6paaou B llallpaBrreHul4 fipafl []dcr(a,
rro Bcl(ope BOBIIuHaeT 6yrop trJltr[ xoJIM, Horopufi AoBoJIEIIo 6rrctpo yBeJrzalll-

Baercfi rI troAlluMaerca IIaA KpaeM. O.IeEb xapagrepno IIptr aroM, sro s 6onr-
rutrrrcrBe cryqaeB arot6yroprlMeeT 3 a o cr p e HIryro Be p xyilRy -
r{oHycoo6 paBHyIo { opoly (u oco6euHocrlr B Haqarbuofi Saae on

uMeer nz4 couHu), pexte BoBIIIIHaIoT 6yrprr c urocnoft u.xu c$epoo6paanoii

BeprtrtrHofi.

Ecnu scurrmxa y npafi BoBHtrHJIa rra HeBtrAI{Moft cropoue AIrcHa, To llbr cpa-
.ay na6nrogaeM rroflBJrentre trB-Ba Hpafl Tanoro ,rpnoro fiolryca unu 6yrpa c ty-
nofi nepmunofi. .{,anrnefimee paBBurue Mo}r(er 6utr, paanoo6paaur,ru, no n

rloAaBJrflrolqeM 6oilbtrrtrrrcrBe cJlyqaeB olro cBo[I{Tcfl n 6rrcrponry pocry, BLr-

rfrzBalrtrrc Bbroryrra unz 6yrpa Ao cpaBlrureJrbHo se6onuuoft Blrcorr,r (ue 6o-

nee 50 000 rat), flocJre vero focr flptrocrauaBrrtrBaercfl r[ Bctrbrmr(a rrMeer BflA

rtrEtra, nouyca (uuor4a EcItptrBJreIIHoro). Sarerrt ryr )ile HaquHaercfi (o6rruno

6onee ue4,nenuoe) coxpalq,ertre Bblcrytra, ero .Epnocrb rlaAaer r{ oH orrycnaer-
.cE, Beprree, conpaqaercfi Ao rrepBouaqaJrr,nrrx ne6onbrlrtrx Bbrcor (ue 6onee

t0 000 rcil,). Bo MHorI{x cilyqarlx na6nro4arotcfl rlyJlbcaltrvur) r. e. flocJre Kpar-
nonpeueuuoro coKparqeEtrfl Br,rcrytr Brrotsb pacTflrtrBaeTcf{ r[. sareM orrflrlr
.cJre,qyeT coHpaqeHre.

B cra4zr Eatr6oilbmero paaBtrrI[fi tra Bepxymr(tr Blrcryna (o6uuno HoIrI{-

vecnoft) trrlor4a Bbrxo4trT B rralpaBJrerrtru Bbrr.EruBautrfl cBerfiu{aflcf Mareprrfl,

fioropafi B peAHtrx cJlyqafix BhlTflrtrBaerctl [o 6onnmux Bbrcor' o6paayn
qatrIe Bcero crpyo rrrrla Bo3Bparlroro nrr6poca tr, peffie, {opruy net"nlr. BIIa-
qare flpKocTb E'r'oft cTpytr Molr(eT 6rrtr, cpanuuMa c flpnocTtro Bcfibrmr(fi' a 3a-

reM ona 6r,rcrpo fioracaer u cBerzrcfi He4oJrro, Hart o6brqubrfi upory6epaueq.
3ra xaptuua B ocuoBr{r,rx rreprax oqenb cxogrra c Raprrlr{ofr paBBtrTrIfi ulorrw-
poBar{Horo BosBparr{oro nrr6poca (surge), trosroMy raR BeJrIlKa Ollac}Iocrb
'crryrarb Bcrrbrmlty c TaI(rrM nH6pOcOlr z tpe6yercr Br{trMareJrbHoe paccMorpe-

Hr.re SElbMoB u oqeur(E ffpnocreft, uro6rr aroro uadematr,. Itan npanrno,
BoBBparsr,re arr6pocnr Meuee Korrlar(Tlrr,r, 6onee rrpor.rlx(errubr r{ ToHItu rr rroA-

rrrrMarorcfl Ha 6orElrlle Br,Icorbl, xorfl ocHoBHbIM trx rrprrsrrar(oM .aBflrlercfi flp-
HOCTb, rrtr3Haff rro cpaBlleHr{ro co BcrrbrrtrHoft, a raK}r(e orcyrcrBue xapar(Tep-
,rroit r[aar,r BoBropaHufl B rlaqaJre paaBurtrfl.

I4s 180 Bcrrrrrrror( rra ;nlrrt6e, Iiaccrrorper{rrbrx c fioMolr\bro r(rdlrorrpoertropa,

-aJ I
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6suro oro6pano 14 AJrs AeraJrbuolo Ho;rrlrqecrBelrHoro u3yqeHl,Ifl llx rloBeAeHu.fl

,(aunrre o6 erux BcrIbIrIIRax rIpuBeAeHr,I s ta6nflqe 1.

1 Iptnte,rarttllr

8 r,ras 1956 r.

15 nrons 1956 r.
29 'urons 1957 r.
1 aarycra 1957 r.
21 anr1,61s {957 r.
21, cemrr6pa L957 r.
24cenrx6pa 1957 r.

23 Ma.s 1958 r.
14 centx6pr 1958 r.

14 ceura6pr 1958 r.

13 orra6px 1958 r.
13 oxtx6px 1958 r.
14 oxrx6pa 1958 r.

3 6exa6pn 1958 r.

16li0gilr-161r50n1

638-651
822 -828

13 27 -13 38

17 2L -17 40

t3 09 -13 25

813 -818
tt 00 -tt 26

lL 37 -12 1rt

12 39 -13 25

14 05 -14 36

{6 5? --17 38

9 34, -9 41.

12 50 -13 03,5

B rouqe ua6rrogeuux'rac-
Thre trpoflYcnl{ ras-aa o6--
JIAqEOCTI{

@ur. t
D

)
)
)

Olrr. 1, na6,rro4errI'tr ue-
pea Ci

@ur. t, gan rPa(PuIt or-
AeJIbr{OrO yBJra c Ep-
KOCTLIO BCtrI'ImI{II

@r.rr. 1, Rorrel{ BctrElrflrtrr ]re
OTMEqEH I43-BA CMEIIEP

IIJIEHITII

@ur. 2l

Ila6urogerurx flpenpa ]rIeI'II,ti
tra-ga o6fiaqgocrll

(Drr. t, A@P-2

SE

SB

NE
NW
SE

NE

NE

NE
SW

SW

2

2

1+

i+
t

1-l-
2

2
n

2

)_L

SE
SE
SE

Nu

Ha {ur. I a 2 npwneAeur; $ororparprlr Hexoropbrx rtrrrutlublx Bcrrbrrrrex,.

rrper4MyqecrBeHHo B saSe MaHCtrMaJrbHOrO paBBrrrwfr L:rrv, s {aae, rAe rrpo-
.fiBJr.flroTcfl He(oTopr,re rrx xapaHTepHble aleprbr. c IloNroulblo rrpoeKTopa
(c 10-rparubrM yBeilr4qeHtreM) rIpotraBoAuJrr{cr, trBMepeHtr.fi ABu}r{eHZa nepeAuero
.rrllHoro Qponra: ero Bbrcora oTcstrrbrBaflacb or Jrprr{6a B Tex cilyaraflx, r(orAa

BcrrbrrrrHa Bo3Htrr(aJra Ha HeBtrAZMOfi CTOpOHo ArrCHa IrJIr[ ITOJIOmeHUe ee OCUO-

Barluf orHocureJlbHo rzM6a SaMerHbrM o6paSoM rlSMeHrrJrocr,. B rex cryqaflx
ItOrAa IIOJIOX(eHtre OCHOBaHtr.fl BCIIbIITHLI COXpaHfJIOCb IIetrBMeHHLIM, I4SMepe-

Hr{e Br,rcoTrrr BSrcTyrra IIpotrBBoAtrJrocb oTrroctrreil],]ro ocr{oBaHtrrl. Br,rcorr,r
BCroAy ljpr4BerrcHLr B eAr{}ruqax 1,03 nu. OAnonpenreuuo usMep-Erracb rrJroulaAr,,.

3aH.fiTaE .EpItr4M Bl,roTyrror{, s 10-6 corHerrHot'o AucKa. Peaylr,rarnr ETI4X rr3-

uepeutrft rrpuBeAeubr Ha 4rzr. 3-8, rAe I1u (z) - nnrcora, orcqtr(raHFlafl or'
ocHoBaHtrff BcrrbrrrrHr{; Hr(t) - Br,rcora, orcrruraHHa.E or JrrdM6a; ^9(l) 

* nno-
u{aAL BbrcTyua. ByxnaM]tr a1t a2 w T, A. OTMeqeHbI r{eItOrOpI;Ie Xapaltrep}Ible
ur'rTepBaJrbr, B ltoTopr,rx zBMepflJlacb cHopocTb r.rJrrr ycHopeHr{e ABtr?fieHlrfl.
Ha rex xe t!nr. 3-8, npuneAeulr acr(zabr Bcrrtrlnex B {aBe rrx MaKctrMaJIb-

HOrO paSBurr{-rr, flpune4eu otrtrca}rue orAeJrbHr,rx xapal(reprrbrx BcrlbrlrreH,,

yr(a3ar{rrbrx B ra6il,

1 Rpcux s,r'a6n. I n nea4e B crarl,c,rtralro r,rocxoBcnoc (uceunpuoe xpeNrrr -f'3h).l,Ioucl-
'r'r,t Illrervrcltr'I, [oArreprtrryrlle npruoii Jir,uurcit, coorBercrtsyror r,roMerrralr 4citcrnlrtenr.uoro,
rarraJra rrJrrr Rorrrla Bcrrbrmxlr, AOP-2 -- xpolroc{epno {oroc{cpurrr'i rerccrion, ycralroB
n r:rrrruii B Cr.hleuacxoM orAeJreHr,rrr o6cepuatoplru .
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Bumtruna 7,8 "naa 1g56 e. (161'09'" - 16h50*, {rr.3), .rrBrrrrerc.rr (nrrac-
,cuqecntrM)) rrpeAcraBtrreJreM BctrErmex ua nzlr6e: xoJrM (nonyc) c SaocrpeHr4eM
HaBepxy; oAHoBper\,reHr{o c pacrflrr[Baurrelr (to4reuou) Becb noHyc pac[rr-
pflJrcfl. 3ro argno EB corrocraBJreur,rfl xoAa Bbrcorsr Hr, (t) !r rrJrorqaArr; xapan-
Tepr{o, rrro B trHTepsa:'le (a.,, ar) nrrcora KoHyca pacrer rar( }He 6r,rctpo, xax
,tr B Irl]olre]fiyrne (a2, au), uo rrJrorrlaAr, BAecr, Bo3pacraer B - 2 paaa 6trcrpee,
qer{ B rrpeAbrAyqeM uHrepBaJre. 3ro flor{aar,rBaer, qro B nepnofi draae pacruu-
peHrrrr Horryc 6rrcrpee Br,r,r.rrrrrBaJrc.fl r(Bepxy, B ro Bpei\f.rr r{ax Bo nropofi Saae
on 6rrcrpee pacmup.rurcs. Becr, rIoATer[, Br,rr.flr.trBaHrle, rrpor4cxoAr{J]o nax 6tr
B ABa roJrqHa, IryJrr,cl4py,rr. 3ro o6cro.areJrbcrBo Becbrra cylqecrr]errr{o AJrfl

4arsuefiuefi nnaccz{uxaqrrr{ ABr{?r{eHr4ft Bo Bcrrbrrxnax. Ha yqacrne (ar, ar)
omopocTL AocTI{raJIa 700 nnl cen tr cooTBercrByrorqee ycnopeHrre B rrarraJre aToro
trI{TepBaJra AocrtrraJlo 2' 105 cLwlcenz, B To BpeilIfl HaK BTopoe Bbrr.flrr{Baurre Bbr-
cryrra trpotrcxoArrJro co cnopocrr,ro -50 nnlcen u ycHopeHme Aocrr{raJro
5,10a cnlcenq.

Bcru,truna 2,15 urona 1956 e. (6h38'" - 6h51t; , raxrr{e BecbMa xapaxrepr{a

,qrg nuru6oBr,rx Bcrrblrrrex: B Haqare truon*rlrri rrMeJIa BuA BErorytra HaA Jrr{rr-
.6oru c oepxyurnoft, Har(Jror{eunofi rt noBepxHocrz Coruqa. Dra nepxyuxa
IIMeJIa SaOCTpeHUe UJIII CTpyIO, I(OTOpafl, }Ie Tep.fIE .flpltooTtr, BbrT.flII{BaJraCb,
ocraJrbHa.fl }1(e r{acrb BcllbrlrrKtr conpan{aJracb B pasMepax rr olycHaJrac6 Ha
..luru6. IlepnonaualbHa.fi .spnocrb crpyfl 6rua ralta.s Ere, KaH flpnocrb Bcrrrrrn-

nu. Cpe4narr cnopocrb Bbrr.flrtrBaHr{.rr crpytr Me}r{Ay 6h3B*,5 u Gh40'' cocraB-
Jrr{rra -70 rc,,nlcen. C 6h46^ crpy.fl Harrara cr4Jrr,Ho cna6ers no .fipr{ocru r{ oryc-
r{arr,cf Br{ecTe co sceft rcurrnrnoit. B 6h50- crpyfl trcrre3Jra.

Bcru,tulna 3,29 uro.rtn 1957 e, (Bh22t - 8L2B-, Sur. 3), BbrrrrflAerra B Br{Ae

HeBbrcomoro 6yrpa trJrtr xoJrMa 6es aaocrpe:u:atr v ltoHusecxofi {oplrrr. Oua
AJrzJracb Bcero rrflTr MrrHyr rr rronaaaJra Bbrconr[e cxopocrr{ troAbeMa. 3pecr,
pa0l]I]i[peHae HeCHOJIbI{O SaIIa3ALIBaeT IIO OTHOIIIeHIIIO It BbIT.f,II{BaHUIO KBepXy,
Ho otrrrr, orrer{b xapanrepHa BTop afl rryJr bc a\v.fl, orreur,6rrcrpax,
r{a uporfl}fieuuzr Bcero o4uoli ulruyrr,rl Cxopocrr, rroAteMa rrpz [epBoM Bbrr.fl-
rrrBarrtrtr HBepxy (y.racron ar ar) cocraBJr.EJra - 170 n.nlcen, B ro Bper{.fl KaK
npu nropofi tryJrr,caqr4tr (aa, a+) Br,rr.trrrrBar{rfe HBepxy rrrJro co cHopocrbro trpE-
ilrepuo 700 nnlcen. Vcxopenae B Hasare rroA'r,elra cocraBrrffJro .- 6 . 105

cnl cenz, a rrptr nropofi rryJrbcaqtrrl B trrlrepBaJr e (ar, aa) ono AocrrrraJro

- 3 'l05 cnlcenz.
B pea,nrnocrtr aroft rlyJlbcaqtrlr r{eJrbafl coMrreBarbcf : xoA trBMer.reHzrrr rrJro-

qaAr4 BocnpozaBo4r4r (c uenoroprrM otreperfieHmeu) ary Bropyrc ryJrbcaqzrc.
XapaHrepeu4nr aroftBcfibrrrrnlrrafiEre rr JI a B H br ft u6rrctprrfi rr o,{r, o r\r

(pacraxreuue rnepxy).
Bcnwu.tna 4, l aaeycma 195'/ e. 113h27^ - t3h38t, {ur. 4) , roxaabrBaer

cpaBr{trTeJrbrro i\feAJrer.rrrrfi, nranurrfi no4r,enr co cnopocrbro or 40 go 50 nnl cen,
'Ona raxme zr\[eJla Br4A rurrla uJrr{ xoJrilra c ocrpoii BeprxtrHofi. TaH xan ocno-
Barlrre BcfrblrtrHrr EecHoJrr,no ge$opruupoBaJrocb, ro SAecb tr3r{epeHrr.fr tsbrcoTbr

rrpoBo,4uJrr{cr, or nuM6a. O.reHs xapaKTellHo 3lIecr] Ilo-trBJrenrae nr:opofr rr y Jr r,-
c a q r{ w s l3b34m, a raxxte coBeprtreHHo cr{HxpoHur,rr"r xoA Br,rr.flrtrBaurrfl
HBepxy 1r pacurrperrraa (xo4 rpa$uxon H, (t) w,S (t) npaHrrqecnr connagaer).
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Bcru,truna 5,27 aoeycma 195? e. (171'2L* - 171'40*, $ur. 4) , rar{}Fie xapax-
TepIIsyeTC.fi II JI a B II ItI M II O I B e M O M A IIO.flBJIeIItreII n t O p o ]
rr y Jr b c a q tr rr. Bu4 arofi BclrbrrtrIttr (I{Jracctralecnnfi uprnD tr,Ilrr xoJli\r g

Baocrper{rreu (nouyc), uo4o6nrrfi Bcrrbrrrrfte J. Pacmuperlr{e BoTIEIITIIITI BACcL

IIpaItTU.aIeCHtr CtrHXpOIIHO C ee BhIT.fIItrBalII4eM? HaIt IOItaBLIBaeT COIIOCTaII,IIe-

ru,re xolIa H,(t), S (4 (a4ecr, ocl{oBalrlre ucuururtn 6r,rno npanrro.rr,rn ttel
rroABr{)nr.rr,rM r{ r4sMeprrJracb Berrr{aruua 11" (l)) . cleayrclqafl ra6rn.rrta Aaer
cHopocTr{ tr ycHopeHr4.E B paSJrr,rrrHr,rc rrHrepBaJrr,r Bper{eHr{ (ynaeaunr,rc ria

{ra". 4).

trilrrtepnan a, a1l cl(op0crr, -50 x'u,lcer, ycnopeullc - +2'l0t c.,tr'f ccnz

I a1, a2i > -30 )) , ,, - -215'104 )) ,

) a2, ayi >> -40 )) , ) ! +7 .I04 )
tt as, a4i rl -85 )) , )) & _1,4'IO5 ,

Bcru,nuna 6,27 ceu,ma6pn 1957 ?. (131'09* - 13h25-). ,[,ra aror,i RCrrr,rrrlirir

t43MepeHr4fl rre [potrBBoAuJrtrcb. flpuuagrexrHocT], aroro o6paaonaulrrr Ii iII,rrI-

6orrru BcrrBrrrrnaM He BTIoJIHe I{aAemHa, xor.fl ee flpl(ocrb 6rua eaue'rIto 6olr,*
rrreii, rretr(ertr .trprocrr, o6r,rqnr,rx npory6eparlrleB. BHaqaJre 3ro 6r,rna o-renB

flpr(a.rr o/{H(poAr{afl apna, Koropa.fl Barc}r (oltono l3hltt) paBopBaJIa06, Ijt ee

npnoclrb oqerlb 6nrcrpo vflaJIa, ocraBrIB B ocHoBaHI'II,I oguoii rIB BerBefi

rrpHoe rrflTrIo, rtoTopoe, BoSMolr{Eo, cJIer'Ita uyJILCrlpoBailo. STo flllHoe
rrfl.trro B Br{IIe XOJTMa Br,rAeJLfIJrOCb R Cai\IOr{ HaqaJre BCrIbrIrrKrr. tr4alrepculln

ABr,r}Iterrtr.E Bepxyilr(tr aToro xoJINIa 6r,uo TpyAlIo cAeJraTr,, TaH HaH oH npoeH-
'rr4poBailcrr ua 6onee cna6yro BerBL apr(tr, Koropa.s, Boalroll{Ho, 6trna uete;nr,-

rrbrrr r{poTy6epanqeu. 3ro sBnerurc paspr,rBa apHu cltopee xapal(TopHo 4;nR

i)pyrrrtrBHbrx npory6epaHrleB rr, Bosnoxrrro, cBfIBaHo c (paspllBou> rpy6r.lt
llar[IlTIILIX CI4JIOBrIX lumwit.

Ilau,truna 7, 24 ceu,mn6pa 795'/ a. 1Bl'13* - Bl'18*, $nr. 5), 6r,rna oqe'rrs

apxoii (6ann 2) rr nparr{oBper{er.rrrofi. Cter,rrta Bcrrblrrrrtrr rratlara c BarIo3AaL

III,IeI,I? ItOIAa OHa trpull.trJla BI4A oqeHl flpltOIO, I(OMIIaHTHOIo BbICTylIa c He6oJiI)i-

III}ITI HoHI4IIeoKtrM saOcTpeIII4eTT, IIaI{JIOHEII}IOIO H- IIOBEPXIIOCTI,I CONUI{t}n

OcHosaurte Bcrrbrrrrnr,r coxpar{.EJro cBoe rroJro}Her{rre orrroctrTeJIr,Ho Jrury5qr,

roDroMy rrptrBeAerr xo71 Ir, (z). cKopocrr,r tr ycr(operlurr npu ee pacr.fi)fiell[4
rrBepxy Har{ HetrBBecrHr,r, BeporrrHo, lrro crtopocrr, 6qna -100 n.tt'l cex, ecE,sy

cyAtrrr, [o flcpB.brrr HaApaNr. Xapartreprra rryirbcar{utl Bctr];rllnrt: n B1t15h

orra cJrerxa cor{parzJracb B norrepcarr.rrdne r{ Bblr.nHyJracb no Bbrcore, B 8l'18*
Bcrrblmna ylr{e npanTrrarecxu r,rcqeBJra. Bonpyr DToro'B},Icryrla He 6blro rIrII(aHI:tfi

flpnux o6paaonanuii, u nueuarJrerrrreraltoe, arro oH trpopBaJlc.fl uB 6oree rflyF
6onrx cJroeB. f{r.n aroii Bcrrr,rrrr{rr ua BCT (6amennr,rfi conue.Insrfi-terecxotr)
6rrnn cn.flrrr crenrpr,r (cu. [2]), Koropbre ]ror(aBaJrrr rrr]rpoHtre (,-54) I(p]IJIbrr
JrvtHW Ho; coornercrByrouarr ryp6yreutuafl cr(opocrb oItaBaJIaca panqo,lir

78 nnlcerc. t r t: ,, j.t,

Bcnorrurca 8,23,uaa 1958 e. (11r'00" - ltr'26*, {ur. 5). Dra Bcnunrga
xapanreprra AJrfl Br,rconrrx nzu6onr,rx Bcrrbrrrren. Oua BoBHET{Jra I,IB }IaJIe.[IF-

rtol.o cBerJroro rr.ETHa, Horopoe c[epBa SailIerHo BIirflrIyJIocE no ]IanpatsJlg-

{rr4ro n nur,r6y, a Barer{ nepegrrni.i $pont cran 6o.ree Hpyro earu6atbcrr HBQpx}

243 16 j.



E EaA JIEM6otvr HarIaJI Br,rrflrr(Barr,ofl KBepxy sBbrH (1 l ltztn) , cuepoa Il BtrAe xoJrMa

(tth3t"),a BareM B BtrAe BLlr.flI{yBmeftcn 4o Btrcorll 50 rrrc. HJL lrelrbt (11h6t),

Horopafl Bcnope pao[aJracb Ha orAeJIbIrLrc flpnrle crycrr(Ir (11t'7t)' Buocleg-
oTBtrn Ha iueofc aroft neurr,r o6paaona"ncfl oareHr, sncoxuft noarparuufi nu6poc

(surgo, 11"9"'). I4auepeuun BAecb BeJII{cL Ao pacnaAa tr nocJle pacua4a atofi
JIeTITLI Ha yBIrrr, r{o N{bI 6y4eu pacclvlaTpuBaTt, ToJIbKo Te, HoTopLIe oTHocflTct{

x uepeoft {aae, 4o pacrlaAa JIeHrLr (11h7-). Bce paanurr{e coBeplxllJlocbtropa-

BI{TeJIITI{o 6srctpo, za 6 ltutt (orcuer BErcoT BAeCr, rrpotrBBoArrJlcfl or llrlt6a,
T. fi, floJlo]r{etrue ocHoBaHtrfl BcrrbrrrlHr{ cJrerna uenxnocr,), fl.noula4l BCu},ruHlI

[IBil{eHfJIacb oHaqaJra Ba cqeT Br,rTflrtr]lalrprfl Bcnbrrrltrt BAoJIb nuu6a, a SaTel\I

B ocHoDlroNr r,I3-B& BIJTrrfuBarIlIfl .flSbrlta - JreI{Tf,r, [oaroMy rIoJI]Ioro ctrH-

xpourralra II , (t) w S (t) uet. Bnrsrunarure a:rofi JIeIrrLr nBepxy xan 6r,r AByMtI

TorsHaNrllt-.-Tan]ile AoBoJr6Ho xapaKreprroe.rIBJIerlrreAJI'IHeHoropbrx ,[uM6osbrx

tscrrErrrre(. Hanu.rac cryrreHlntr D pocre Hr(t) r.oane 7l'4*,5 rle ocraBJrfler

oor,lrerurii - aTa rrptrocTal.IoBna pocTa BLIcoT]rI BI{AIIa HeIIocpeAcTBeHHo Ha

IrecnoJrr,nrrx acnrraax, cAoJraHIrbIx c [poenTopou. cnopocTt tr ycnopeHue B

ar:ort scnrrrr1ne Aocrtrtalor pcltopAHbrx BuaqeHrrft, naH BEAIIo tr3 cJleAyroqux

rlailtc AaHIT6IX

I4rrrcpaar a, rzli cl{opocrl, panua 180 nnf cen, ycrtopeutre -L,2'L05 cuf cenz

0 a21 asi I D 560 ll D 1, 9'106 )

Cnopocrr 250 nat,lcen Ha crraAe rrpr{Boi.r H, (t) orrrocurcfl y}fie, crporo ro-
Bopfi, Ire H Bcrrlilnlte, a H ToMy o6paaonanrarc, ItoTopoe BoBr-II{nJro rIocJIe ee
pacnaAa.

Bcrulrunug-10,14 ceu,mn6ps,lgi8 e.1l1,h3l^ - 121'03'', {irr. B, t2h3g' -
- 13h25-) . flepnaa Bclblmna BoBr{r{HJra rra Ar{cne noaile Jrr4M6a, w 611;[Ix<wir
n .ru,u6y ee xpar,i rroAr{trrraJrc.fl BBepx B Br4Ae 6yrpa c rytoii nepxymxofi; n

1ttt38'o (rouma a) arot 6yrop pacfia,rrcfi rra orAerrbHr,re HycKtr, uptrqeM Bepx-
.Hrrfi qacrb trpoAo,rlr(arra troArrrrMarbcfr. v ncxope (f Ii'"43-; roracJra. I/Iailre-
peHtrfi Bbrcorbr (c4enauuHe or lunr6a) orHocflrcfl K rrepeAr{eMy Sponry aroro
6yrpa tr [ottaabrBalor pesxoe BoBpacrarrue onopocrtr BrraqaJle oT orreHb rre-
6onr,rur.rx ena.reHfift xo 725 nnlcen; coorBercrByroqee ycxopeHr{e cocraBJr.fler

-2 ' l),cnl cenz.

f{nr etoft BcrhrilRa xapanrepou 6ncrprrfi u nnasuufi troAteM HBepxy.

A,raflorn.rrroft 6una Bctrhrrnxa B Tor )r{e AeHr, B 12h3gt, rAe paBAeJreHEe u
rrofacaHtre [poE3om,[o yE(e fiptr ollycHaHrrtr BbrcTyla.

Bcru,rana 11, 13 onma,6p,r, lgSB e. (14h05m - 14h36', $rr. 6), Ra6rro4aracr
c BaIIosAaHr{eM, norAa or{a y}Ite csopruzponaJracb B BtrAe flpnoro HoMtraKr-
Horo tsbrcryrra IIaA npaeM c r:yuoii uepxyuHoii. OcnoeaEre Bclr,rrtrnr4 cJrer1a
,qe60pMtrpoBaJrocrr, rroarol{y r{BMeptrJracb Irt (t). flepe4riuii npaft aroro anc-
ryua 6ucrpo fioAr{mrra,rca (e EHrepBaJre a, ar) u crar.roBrrJrcfl nonycoo6paa-
ustlt, 3arer( Ilpotr3ou.fla rreKoropafl rI o r e p fi c r{ o p o c r tr Br,rrrrrrlBa-
rItrfi Ha IIoq'r,eNIe, r4 oIIo,IIpr{ocTarloBr{Jrocb (ar, ar). flocle sToro flpntrfi rrrcryu
9T&JI trJraBHo, Ho oireE6 6rrcrpo otrycftarbcf, coxparr.rr.tr TEfitrlrHyro Soprrry
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xoJrMa c Houuqecnoit Bepxy[nofi, floaa4u ororo frpr(oro xoiri\ra noAHrrMaJrcrr

uorqnr,rft noanparur,rfi nr,r6poc. Cnopocru rr ycxopeHZfl BAecL 6rrrn cle4yroqtre.

flponenryroH (a, a1): uo,qt,eM: cnopocrb - 300 rnlcerr, ycnopeur4c - 2,5.106 cuf cen2

) (or, a2): uogteu: u - 100 ) )) --3,3.106 >

> (or, a3): cnycH: r> - 300 D , --100 )

Pacuupeuue BcubIInH[I rrrJro c Hel(oropr,rilr He6or],utrr{ olepe}r{eHaelvr tro
oTrroueHaro fi ee BbIT.flIITBaHI4IO BBepX.

(t)
JO

/0

'tt)

20

/0

200

^A
'ns7"/Ino/'oi og lJ tz ?/ 25 zg J;

/q X /,958e.

JO JB 4[

Hs(t)

stt)

Orr. 7

Bauttuna 12,13 onma1pn 1gi8 e. (16h57^ - 17h38-, Sur.6,7) , cocrcx.ira
r{3 AByx IlblcryrloB (cnara c BarroaAa}ruerr [ocJre ]raaraJra). Iepnr,rli nbrcryrr
6brn s BIIAe yx{e crpoprruponatsrrerocfl xoJrMa c ocrpofi BeprrrlrrrorYr, Iroroparr
craJla 6r,rcrpo rr paBllo-N{eprro BLITfrrnBarr,c.a tr [prrHrrJra Barei\r r]I,rA JTeIITLT I,rJIrI

crpyl,I (uurepna"n (o,ar) na Szr. 6). Cnopocrr, Br,rrrrrunarrnn ocrpoii BepxyIuriu
B nporleHtyrr{e (a,, n,)cocrann.nta720HM,lceh, a ycnoperrrle R }raqaJre Brirlrl.r-
Bar{r{.fl cocraBJr.flJro -1 ,3 . 105 culcenz.

Xapaxrepua r.rexoropa.rr rr o T e p .E o r( o p o c r rr [epeA ocrauosnofi
z Aanr,uefirr[rM c[yc]tor\{. 3arcu, frocJre roro naK B 171'tn' JIeHTa creJraJlacb
oAHopoAlloii, B Heii 6rrcrpo rrporrBorrrJro coxpan{eHlre .flpr(oii qacrtr (cu. nage-

24s

Ht

stt.

300

,r--' {.=-{

/' 
'\
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Ir,c 5'(l) r unrepuatr6 li1, ar), 3a rtoTOl]*IlI [ocJIeAOI]aJIO 6ncr:poe (aa t-;

pacur,rlteHue (ro.rna ar),n ncHope na npnol,i alacTu cTaJII{ BbITeHaTt, ABe cTpyI{:

oArra, r{Aylr\afl BIII,rts, I,{ Apyrafl rIoA yrJlorr I{ [epBoii (ctpya' trAytrIaf BHI43'

lr3 r{erITpairE'HOIi qaCTI4 ItOTOpoii I{cxoAIIJIa BTop}Iqlraf crpyfl' coxpaIIfrJIa

.fl lr ri 0 c,r r, R 0 rr r;r rrr tt u) . floaroitry xofl BbIC0TLI ]]blcryua 11 ,(L), ]IarII't-

rrat c 1.71'5t". ,rc rrnrce" oco6oro l4lrrepeca 11 r{oJII,{rIecrIle}IEo IIe xapaHTcpl{Byer

ltaSBr,rTg.C UllJrernr,l. o,rcrll rlpl{tlearaTeJ]lua {oplla 14 paSBrITI',I0 BoIII,IIIIHI'I Ha

6 o,rr r, ur o i'i B rrr C o r o, (oTopafl BAecL O6HapyXIIBaerC.rI. IlOcnc4ona-

re.rrr,rrocrb cc pasBr,rrlrfl BocrrpolrsBoAflr $oror:pa$rau ua snr. 2. Mlr BI4AI'Ii!I'

IIT, ABI,IETeIIIIIe, TorIHee I]bITflIIIBaIII{0, NPXOT1 IIJIAS}IbI }It3 AAPA BCIIT,IUHI{

otlpatrrIrrc]ro nrlrt 6rr AByX{fl ItarIaJIatrII'I, I'IACT Il AByX

lrarrpaBJrerrlrrrx: RBepx r,[ ilo/{ rrenoTopr,rNr yIJIOl\I, BAOJIL IIsOIHyToiI TpaeHro-

.pr,Ir,[ l]rII,Ilt. 3ro stttrlrr[]laHtr{e nropoir cTpyll BHI,I3 IIpol,lsolIIJIo Ilpaltrrlqecltfl

Ha illlorrrx(e,ut,r ,;1'oii rtltuyrr,r (na xa4pe B 171'B'' crpytr' orxo4arqeii nnl'ra'

rrer), rlllr,IqeNI orpyfl, I,lAyIIIa,a BrlrrS' rlllourJla 3a Dro Bpex'rrr paccro.flIII'{o

.-18 " LOt) n,tr, arro [aer crropoorE, l{Br,{}T(eIIrlfI ,* 300 H,tLlceh I]pI{ l{aqaJILIIox[

')rcrt0pelll,rrd -L)B c,wl cenz.

l)r.a rlropr,r.rrrafl crllyfl r,rcare,aer s t7l'19"'. tlto nacae,.c., crpyl'I, u4yuleii

Boepx or flpltot'o -sApa, ro xoA paccro'trIII'rfl ee rrepeAHero c[poura or flpltoro

rlltlla Bctrl,IilH![ rlolta3aII IIa roft me Snr' 6 (npyxrxra) ' Cnopocrr' BLrrtIrlIBaIII{f

aroi.i crll.yr,t rlerrbrrrc l,r cocraBJrtler oItoJIo 50 n,ttlcen Ilprl ycI(opeII[I{

*lot,cat,lcex2. O.reIIs xaparrreprra rar(E(c t[Oprrra errx cTpytlr srraqall,Itntii ttlo-

M.HT, rrepeA r{x ur,rrrrtr4Ba,r{ex{ ($ur. 2, t7h9-;: oIII,I ,nrlercr tsI,rA ItolrycoB c Ba-

ocTpeHI{6INrr,1 .Bepurr4rrar\,[{. Bce aTo IIa]loAlIT IIa i\IbIcJIL, arTo 3l{ecl, l\rLI I',Ir{eexl

IleJro c rlB.rrerll{erl o6pa3oBaHI4fl I{ p a 3 B rr r I4 tr B c rr br rtr n n (ooa-

i\{o}Rrro, nropu.ruoi,i) B n o p o II e, ua 6olr,[roii BbIcoTe - rIDJIeHI4etrI' Itoro-

p6e 1IOII(gT ttHo1.o I\aTr, AJIfl 11OI.II'IN{aHI{;I AIIIIa\MI1I{ BCIIIJIISI1 nOO6qe' O'IerIL

BepoflTIItII\[ rta?r(erofl To, aITo o6r'r'rnr're 'nvrl'16onl-e Rcflbrmr{I{' BoBIII4KarouI'Ire

u 6oIee lIJtotr.rrux cJ]oflx Hr,rrxlreft xpoiuoc{epr,r pI B IIpI{cyTcTBLtfr 6onee cl',r;ri'-

HOt O MaIIIT4TIIOIo IIOJIf , JIT,IIIIeIIII BOBI{O}fiuOCTt'r nr,r6paCr'rnatr' nO4O6rrlle AJIIlIl-

IJbre cTpyr{ ]{ flonasbrBaroT rla JII4M6e TOJIt,lto XOJI\',ILI C saocrpellHOii nepxyunoi',i'

I(oroplile B orAeJrblrbrx cJryrlarlx pasllllBalorcrr B crpyl{ (crrt' o6 sror{ HI'I}I{c B

$2). t3topoirBlrcryrl BCtIl,IIrItI'I (uo coce4cTBy or l{ee, {ur' 7) paBBI'IBaJrcs' Ita}t

o6r,r.rHag rraNl6osafl BcrlbrtilI{a: cflepBa BOSIrlrHJ]a .flpl{afl ltol{flaltrllafl I4 He-

6onrmag npyrJraf o6;nacTr, (uo.ITr,r TOaIIIO IIa caN,IoI[ xparo), Horopafl oAI{oBpc-

MeIIIIopaclu!{pflJlaoL'IBbIT,'III,IBaJIacLKBepxy,flpflll'4llaflcoBpeNIeHex{BI4A
xoJIMa c ocrpol-'I nepxyrunoll. 11o4'r'ent 6r'rr nax 6r'r B A Il a r o JI rr It a

c rrpo1re11{yro.rnoti ny;rr,caqr.ref.t IIJII,I llOrepei,i cltopoctlr R I{lllt'cpBaJIe (a1, a,)"

cxopocrr, rroAberra u.ruuuo" 6blna 70 n,wl cen, [p]I ycltopclll'rta .-8 ' 70a ca't'lcenz'

cnopocrr conparqerrlrfr Brrrcryra /Iocrr{I'Jla { 60 nttl cen r'r ycltopelllte

- - 2,7 ' 105 c,ttl cenz.

fllt oula gs BCubIIlrRlI I't Lri\le IIfl JI acb rlll a t{ T t'l aIo cI(l'I

3Aecr, xapaltrepHo rIoBropeHI'Ie oroii nr'ml6onott

crr.rrxpolrrlo c ee ur,rcoroii.

IlcIIl,IIIlItlI, uarraBlrreccr{ B

t7l,lgt', rAe rro^.belr rJJ,rcryrra ran*(e coillloBolr{AaJrcfl rlporlexryrouuott rIyJrI;-

caqlrcli. cnopoctra !r ycnopeHr,rfl IIptr IIOAbeilIe 6r,r;nra roro ?fie IIOIIflAI{a' HaIt u

B rrepllollf cJryalae.

247



Bcnwtuna 13, 14 onmn6pn 1gi8 e. (gr'34',5 -gt'41', $nr. T). B Ha.rare
ctelIltlr BcrlblrilHa cocTo.aJla lra ue6onsuroro flpnoro Bricrytra B BuAe rrrtrrra,
H Iory or llero 6rrno nz4no HecKoJIE,Ito surges. flo uepe paaBrrrrr.rr BcrrbrruHr
Iur{[ yBeJrtrrr[BaJrcfi B pasr\{epax II surges pocJrr{. cpe4nxn cHopocrr, troA1,etr&
rrrErra BcrrbrurKu 6rr;na IIop.rrAxa 125 nn,lcen. SareM Harrarocb coHparqerrze Br,rc-

rytra r.r ero olycRanr,re. B gh4l'' ua6nro4enurr rpexparqerrbr !rB-B& o6na,rnocrr,{-

Bcru,twna 14,3 0ena6pn lgiS z.(12t'SO- - l3l'04',5, r[ur. B),6rura runu-
uecxu (HilacctrqecnrrrrD npeAcruurrrar*rliln6orofirr"-rr,,nr{: B l2t'50^ rroflBrr-
Jracb oBaJrbrrafl, o{e}rb ItoMlaltrllarl ue6orlura.g o6nacrr ;r rlrn6a, ItoTopag.
paCIulIptIJIaCI], Ilt OAHoBpeil{eHHo trB Hee IIOAHtr[,IaJIcf xoJI]I C OcTpor:r oepuruHoi,r
B BtrAe r(OHyCa; 3arelr BepurrHa crata 6onee ryuorl, xor.fr Bper{enalru r ueilr
BOBHITHaJTI{ SaocrlleHl{fl. OcHosaHue Bcrlblrrrlttr He ocTaBaJrocE HenoABE}nHbINI,.
a yAaJrrrJrocr, or ruu6a [ptr ee pacIIItrpeHr{rr, rrosTot{y rTstrepeH 6r,rn xog II , (t).
flepnonauanr,unrll uo4r,ell lJr,Icryna 6r,ur 6r,rcrplrrYr, :;arel[ rpol43om.[a 11 o-
Tep.rr cr{opocrtr n BrroBr, ycnoperrrre. Oqeur, xapanrepr{Ei rryJrr},
caq?rr,r IIpI{ conpaqeHr.rr.r BcflbrrrrHlr. Cnopocru !r ]cr(ope]rrrfr n:

EHTepBaJIax, oril,IeqerrHr,rx ua r[ur. 8, garo:rcn cJreA)rrorqeri ra6.irr,r.rrtoii.

l1eprr,rft noArrerr (a, a): cfiopocrr, palna 330 nn,f cen, ycnopcrrrrc panuo 3,7 .10s c,v,lcer;z
(a1, a2): )) )) 80 D ,> D- 2,5.t05 D

(a2, as): D )) 250 )) , )) ))& 4, 0. 106 )
Bropoft rroAbeM (aa, a): ) ) 130 )) , ) D 4,O..LOI D

Tpetr.rft troALeM (a6, a7): ) )) 270 )) , )) ,) )- !0, )

Xo4 nnorqaAlr ^t (4 6nrr npaxtr.recxu rroJrnocrr,ro crrHxpogHbrM c xoAolli
BbrcoTbl BblcTytra.

s 2. OECy}I{AEHI{E I'DSyJIITATOB HAEJTIOAEHT{II l,I r,rSMEpEHufi

Ecrlr uocne naurefi pa6orr,r [1] rrornn ocrauarr,cfl Henoroptre corr]reHlrri
B peaJIbIIocrI{ ABI{}I{eHrIr"I Bo BcrrrJrur{ax, To }racrorrlqa.g pa6ora rona3brBaer,.
ilo lra[reMy xrl{e}Ir4ro, c nonuofi ofipeAeJreurrocTblo peaJrl]HocTb 6lrcrparx 4nz--
lflerrr{rt Bo BcrrbrruHax co cnopocr.,rMu or ,-50 ao 500 n"u,lcen. D1,r gu{}nerrna
Ipo.allJr-fiIoTcfl B BUAC IIpaItTrIqecnl{ BIIeSailrIO llacTyrramrqero BbrTaJrr(r.rBaHr{fl,.
I]IJT.flItrBAHI{,fl ,flBbIITA rIJIASMDI I43 O.IATA BCIIrIIIIITU B BI4AE 6YIPA C 3AOCTPEIIHOI:
nepxyurnofi EJrtr B REAe Itorryca (couponomAaroqer.ocrr oArrol]perreHrrbrM pao-
llrlrperrr4eM aroro BDrcryna) ua Br,rcorr{ or 10 4o 50 r.r,rc. fi.4| fr. rlocJteAyrorl0ro
c)fiaTr4fr lr coHpatrIeHtrrr.

Ec.nr,r cortpatqeHrre BbICoTbr BrJcryla nplr Eexorolloir rrar.sir{He r,r r{oE(rro.
6r,Ino 6u paccMarprrBarr, Italt rocJreAoBareJrbr{oe, Haqr4rrafl cBepxy (r.7qc u,nor-
HOCTb r{eHbme) , noracarrtre cBeqcrrI.aHo (ua-aa (rlporpoBa) Br,roryrra - uorrlr-
saqLIII BoAopoAa n xopone), ro Bblr.flrtrBaHl.Ie H B e ll x y Irt4HaK II0JILB'I pac-
cMarprrBarb rtalt pacrrpocrparreHr{e noa6yrxgcnufl \rlru cBerrerrfir{, TaIt KaIt B

HOpOrre Ha Br,rcorax 6onr,rue 10 rrrc. nil, uoljlw}a\rIfl BoAopoAa trpaHTr{qecrrlt
rroJrrrafl I{ I{tr o r{aHoM uocrreAoBareJrbrroM noa6ynrAeuuz cBeseHtr.fl Ho, Arr-
x(yrqullcfi cHtray BBepx (HeBr{AuMbrM)) arer{ToM, rre Mo?r{er 6rrrn r pe.rr. r{ro.
HacaeTc.fi conpau{eHZrI BbIcTyrra, To TyT TeopeTUqecn[I MO?r{eT r4rpaTb u BBeoTIryt()
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poJrl IlpolpeB KopoHoft rr roracaHr,re cBeareHr{.fl B BepxHefi qacl,r'r BbrcTyrra.
Oguaxo eABa Jrrr ora poJrr, BAecr, 6oJrr,rre, .reM y upory6epaHqeB, noropr,re,
Hecr\,rorp.rr ua geiilcrnlre aroro rlaHr.opa, cytr{ecrByror B TeqeHr{e cyron, B ro
BpeMf ItaH BcrrbrruHr{ cyqecTByroT Mr{HyTbr.

,(,aree, paccMorperrue rpaSuHon II (t), xapaxrepr{Byroqr{x Br,rrflruBaHr4e
II conpaqeHr{e Br,rcryrra r{ trJrorlaAr{,S (l), aar.raroir cseqnHuetr BcIIbrrxItII, xa-
paxTepl{Bylorqeii oguonperlrerruo r(an Br,rr.rrrtrBaHtrle, Tar( r{ pacruupeHlre Bcrrbrru-

Htr, rroHaSLrBaeT, arTo B IroAaBJr.frrcrqervr 6onr,rru{rrcTBe cltyqaeB xapaHTeplroe
Brir.flrrrBarrr{e rr corparqeHr{e Bbrcryrra Bcrrbrrrrxlr (ytenu.reHra,e v,ta yMeub[e-
Irue Br,rcorr,r 6ylpa) u4er crdr.rxporrlro c rrJrou{aAl,ro, T. e. c pacurrpe-
HL.IeM I{JItr C}I{aTI4ei\[ tsCIbIIIIHtr I1 ee BbICTyIIa.

(Danr 6rrcrporo pacurrpeHr(fl Bcrrbrrrren, ua6;rrogaelrbrx Ha Arrcxe, xoporrro
trBBecrerr [1j. To o6cro.arenr,crBo? qro 6ucrpoe pacmzperrue colpoBo]fiAaer-
cfl ycrrJrerrr{eM cBerrer.rr{rr Bcrrl,r[rltr4, a TanH{e pfrA Apyu{x coo6paxeuufi (cu.
TUXE) AAIOT OCIIOBAII'IE AYT{ATI,, TITO 

'IBJIEHI{E 
BCIII,IIIIHtr AI-IAIOItrqI.IO BSPbIBV

(cu. [3J). O;luaIto Aa]rHr,Ie $ I nortaanrnaror, arro eoJrrr Mri trMeer\{ BAecb AeJro co
BSpbrBoM, To, BO BC.flI{Ot\r CIyqae, C HaIIpaBJleH}ILIM, ItyMyJItr..
T I{ B I{ EI 1\{ BBpbIBOII, HOIAa IIJIaBI{a BCtrI{IIIHI{ BLITaJIKI{BaeTCII D,B (rlApa}
BCfIbIrrrHrI B tsr4lle xoJIi\{a, npel{MytqecTBelrlro c ItoIIr{qecItofi Bep-
xyurnori, B nanorr-nlr6o oAHoM (lr;nu 4nyx, Hart B cJryqae scubrurnu 13

oxr.n6pr 1957 r., 161'57-, nepnr,rii errcryn) rrarrpaBJrerrlrrr, a He paBHor{eprro
BO RCe CTOpOrrrr.

Bropr,ru npaiirrc BalRrrrIr\r AJrrI rroHr4Nrarrrr.rr rrpr4poAbr Rcrrr{rueH o6crofl-
TeJIbCTBO^{ .sBJr.fleT0rr ]lo3rrtrHl{OBerrtr{e c B e p x r p a B [r T a qIl o H Hr,r x
ycrtopenlrii, noropbre Ao clrx rrop perr{crpt4poBaJrrrcr} roJ]bxo AJra renrHbrx
apyurunur,rx BoJror(orr rr BoaBparrrr,rx nr,r6pocos [4]. Ipocuotp AaHHbrx $ I o6
ycHopeHtrrrx rloltaarJBaer, rrro B noAaBJrrrrctrr,elr Sorr,urrancrBe clyrraeB yclto-
pelltlfl B ABr4)fierlrrpr ilepeAHeIo (bporrta Bbrcryrra BcrrrJrrrnlr sHaqzTeJrbHo npe-
Br,rruaror ycr{opcrrlrc rra rroBepxrrocrrr Connqa (So : 2,74 . 704 crulcenz),,

nptrqeM IrepeAno Boar{rrraror ycr(operrr,ra n J.0 ranz n 100 paa 6onrmue. flo.rrr.r
IrIIcBarrrloe BoBIrI4ItIIoBelIue ral{r,rx ycnopenuii rpc6yer ilpaHTr{arecnr{ rlrrrroBeH-
rroro [pr4Jro}I{enr{fl clrJrr,r, Bo tr{}rot'o paB npeBlrlrarorqeii }re roJr},Ho rpaBura-
qrlrc, IIo I4 cTaqr4ollaprrbre czJrbr oJreltrpoh{arl{rrrHoii npupoAr,r rr4rra rex, Itoro-
pr,re Boarrr{r(aror D l\{arHrrTrror{ rroJre rraA rrrrrrroM, flo4o6nr,rii e{$enr Mo)nuo
6r,rro 6r,r olr{r,rAarr rrptr oarerrl crrJrbrroM B B p r{ B e, cocpeAororreHl{orrl B

lraroii o6nacru.
flpzuenr, arro Bbrcry[ Bcrrbrrxxrr B peByJrrrTare rar{or.o BBpbrBa lrpoIuer B;

cpeArrei\{ ryrr, ..- 104 r"u, (uro coornercrBycr Aa}rHr,u\,r o6 H(t) ua Sur. 3-B),.
r{ rrprrMer{ B cooTllercrRl{I{ c Aarrrtrlrr,r o6 ycrtopeHrlflx, rrro ctrJra .E, geiicrnyrc-
rr1a.fi rra eArrrrr4rly lraccrrr rrJraal,rbr, n 10 paa ilpeubrrxaer cr4Jry rpaBr4raquu, Tor-.
11a pa6ora, coBepflrerrrrarr HaI{ e4zrrr,rqei.i o6r,eua rrJraBMbr np[r ranoM ee trepe-
rIeqeHI4r,I, 6y4et f p (II - IIo) : 105 . 10-11 .10e: L08 apelcats, ra6 r{ar{p :
- nnl.Lt: 1013 '10-24:10-11 elcns.To H{e caMoe iubr uolyrruM rrg or{eHl{tr

rlJrorHocrtr nlrrrerr4arecHoii aneprzlr y,j, nprnuu AJrfl cnopocTr cpe4uee ua6-
JrroAaeMoe BHarreHue -100 hil,lcen. TaHuu o6paaou, BHeprr{fl noprgra 103

epelcttg Ao.rrlrtHa 6rrcrpo o6paaonarr,c.s B rrApe Bcrrr,rrur{r{ AJr.fl Toro, .rto6r,r ne-
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peiirr,r B Drreprr,rro,r-\Brrxier{r4.tr Br,r6poca. Xapartrepno, DTo DTa or{eHna
103 epelcnr rIoJIHocrrIo coBrlaAaer c oqennor,i, cAeJlaHrrofi oAHr,rrrlra arropou [5J
Ha ocrloBaIIIII I{ccJreAotsaHrrfl noa6ym4ennfl r{ r.rorrr,rsarur{ xpoN{ocd)epr{r,rx BCrrr,I-

rnen [o rrx BoAopoArrolry ctrenrpy. B [5] 6u;ro uortaaaHo, arro AJrfl rrpeAorBpa-
r{cIrLrfl 6rrcrporo ox.rla]I{Aerrr.{fl:)Jr0rirllorrrroro ratsa RCrrrJrrrItr{ treo6xo4l,rlr
r4crorrrrr,rn arrepl'I,rr,r o Bri/{eJretrilerr onoJro ,-I03 0pelcJlB Ba Bperrrr rroprrAna rr0c-
I{OJI[,I{I,IX CeHylIA; Ta )I{e tsOJII,IqI,IIIa OTAaqt{ AHepl]I,II,I IIOJIytleHa Tet[ Ete aBTOpONI

[6] r,re I,JccJreAoBallni,r Irctrpepr,rrrroilt, lrecrau,r,roHapr.roft an'rrlccr{tr BcrrrJrrreH u
ycoB, ir Tar{Ete r,rcxoAfl r,ll rIpcAcTaBJrer{lIfI o rrrlHrr-3r}l$enTe r]o BcnlrruHax [7].
.Jfertto BItAerb, tITo ecJIr,I ilra arreprr{.s qeprraero-fl Ba orrer ],JNIrryJrbc]Ioro, Br{e-

SatrIIOIO l{alpeBa rIJI&Br\IbI R .flApe RCIItIlrrtlr (c noc"ne4yrorr{lrrr erO pacrl]r{po-
ruterr) , ro nrrytpeunefi Drrcprrrrr nltT := 703 epelur,s rprr i? .- 1013 6y4cr
cooTIleTcTIloBarb rer,Irreparypa rropflAna rrr,rJrJrr,roHa rllaAycoB. Ecnu era [ocJt0/{-
Hfifl 0I{ellrl,Ix 6eperct Ba crrer c}r{arr,rfl r,r (racrr{qrloro paBpyueHurr r{arHrrr-
HoI'o rIoJIfl noane uelirparrrroi,i iroqnr,r (nr,rrr.l-a{r[eHr, crf. [7J), ro /Iocraroq-
Ho paBpyurerrrr.tr rrorr.E II := 100 ec lpn BbrxoAa arort eneprlnr.

Tanlriu o6paeolr, Aal{rrble o6 ycnopeurlflX rrJr&Blrr,r Ro Bclr,rr[nax c Drreple-
'ruqecltoti TotIItlI 3peHufl corJracyrorca c r,rgecr,l o ToNI, qTo Bo Bollr,Iilrrtax npollc-
.xoArlr lrpeBpalqeHr{e rrarrrr,rrrroi,r aneplr,rra u rerrJroByro B pe3yJrETarc nr,rHar-oill-
,(renra c rrocJre/{yrcLqr,rxr pacmr.rper{i{eilr o6nacrr,r, rrepBorraaraJrrrrro BaxBa-
qertrrort cln&rr{eilr (nrau.reu) .

O4rrano c ALIIIaur,Itlecrtoiii rorrltr.r Bper{r4.fl cB0llxrpaBr4T&r{r{oHr{r,re ycrtope-
I{I'Ifl I{OI]YT I]OSIII,IITATE, I,I IIP'I /lPYIIIX ts3P],IBAX, IIE CI]fl3AIIIbIX C BOsII'IITIIO-

BeIItreNr r'r,r4porralHr,rrunrx ar[cpenroB, r]rfla nr,ruu-atltfenra, a, Hanprdi\{ep, [pr,r
flAellllblx BBpI{Bax, cocpeAoroareHrrbrx B oarerrb rra.rroft o6,uacrra. Ho a;qccr, uoa-

JrtrItaIoT TpyArIocTr,I. O4rra raa rrrrx cBrr3aHa c ynaaaHurrrr Br,rrue cnortcrBorlt
fiyntyJLrrprBHocrr,t B3plrBorroAo6uoro Br,ITaJrI{rrBa}rlIfl rrJla3nlr,r r,ra

BcrlbrrflItr,r, xortr ee rlo]HIIo r,ra6exatt, [peArroJro?fir.{t;, rrro ara r(ylry.rlflTrrBr{ocrE)
cB-flBaHa co cneqnrfr,rnori BBpr,rBa (cu. ulrxte) ilrrti c rtou$nrypaqreft ]lalHr.rr-
Holo rloJr-fl, oitpy?flarorrlero rrecro BBplrBa. C erlrrr [ocJreArrr{N,r IIpc^[oJro]r{e-
firIeM, oAIIaI{o, TpyAHo cIltIBarL rra6JlroAaenroe o A II o o 6 p a e u e oc}roB-
uoii r!opurt rnrr6onrrx BonrJlrcu - ETo xoJrlrr,r c rrorrr4rrecxor,i u;rlr Baocrllcrr-
:uoii ncpxyruHorYr. Be4r, rpyArro rrpeArroJrolxr,rrb, arro BBpr,rBrraroe (roprcqec))

rlonaAaer BcerAa B oArry r,r ry lr{e ron(rurypaqr{ro ilrarrrtrrrrroro rroJrfl. Ha oc-
HOBaIIT{I{ aToro oAHoo6paar,ra 6onee eCrecTBeHHO oi:t(I{AaTL, aITO (BBpIJBD calr
BoBIrIrHaer Jrr,rrrrr rlplr oflpeAcJrcrr]rorl nolrrfmrypauurr r{arHi,rrHo]ro rroJrfl, Itoro-
pafl B Toi{ IIJM I,Irroi,I crerrcrUrr oflpeAeJr.rrer rrocJreAyrorqee ero pa3Br{rr{e. Ho erqe

6oree cyqeorBerrrrDre rpyArrocrlrurAefl rrpocroro Hexyil{yJr.flrr,rBrrol'o BBpbrBa

Bcrlleqaer upu 6o"nee AeraJlrrl{orl r{ByrreHr,rr,r AaHrrr,rx $ { o 4uuxrerrlrgx, r( Ito-
TOpOMy l\{br rr o6parnrr,rcn.

Tpetr,ralr Ba)fiHr,INr xapaltrcprl;ri\r cnoiicrsolr paccrrorperlrllrx u $ I
gnr,rmeurii Bo Bcrrbrrul(ax rru.Tl.flcrcfl orre H s 6 r,r c r p o e rrap a c r a H I{ e

paccrotlr{r{r rrepeAHero Qponra or .flApa Bcnr,Irrrrrta (<{eurpa BBpbItsaD) a 6t;-
cTpoc ero cor{parqeHrre rooJre /{ocTlrxreHr,rrr rraHcr,rnraJr6uoii BLIcoTLT (uoenparnoe

ABZlfieIIrJe). lJur,rrrarenr,Hoe paccr{orper.rr{c BaBuclriuocrefi H o (t) utw H, (t)
IIOI{aSIJBaeT, rITO BCIILIIIII{T,I paSAeJIEIOTC_fl IIa A tr a T rI rI a nO XapaltTepy
cBoelo paSBIUTtrrI: y [epBOrO BrJTflrI4BarIr{e r]bl0Tyrra IrAeT IIJ1a]lHo, 6 e e
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B aAe pr:r{e H I{ IIOTe p L Ori o p O C I I'I' y BTOpOI'0 0IIO I1ACT T O JIq-
It a M tr, COIIpOBOlHAaflCb rI y J b C a q u fl rI tr.,(na yTouueHlrrr HaprEHbr

CaIIOI'O BbITaJII{I{BaI{wf{ [Jlu pasBl{rl]lf CallOIO BBllbIBa IILI paCCIIOTpOJIII 3aBtr-

Lg 
froA

/,0

lq E t95|a,

i8 Y /s56a"

tDr,rr. 9. 3antrcriuocrr, Ig#. or lg 1 ,1;rn :lrrr,r6onr,rx Bcrrbrurel(.

R
cr{r\rocrb[g n: or Jrorapr4d)]{a Bperrer{r,r, rAe ll - paccrorrHfle ilelleAllero rfponra

oT r{eHoropofi {raxclrpoBaHHoit roqnr,r (or ocrronalraft - oarala Bcrltrltrl(r{ prJII{

or ruM6a) , a fto - ero paccrofirrrre ts Henoropr,rit rraqaJlr,Iltrit r{oMeHr (o6r,r.rrro

-Ro coornercrByer ror,Iy [ocJIeArlorly ltaApy {r,rnr,rua, [ocJre Koroporo rorrlac
Ete Haar[rraeTcrr tsbrrflrranarrue), Ha $r,rr'. 9 npe4cTauJrerrbr oru BaBprcr4r{ocrtr

AJrrr BorrbrrrreH ne'pBoro (nrruay) r4 lrrolloro rr,Ina (cBellxy) . I43 Iu,Ix BuAHo, rrro

BorrbrrrrHrr, ecilt ux ynoAo6.[.trTr, Br]llrrlBy, paBAeJIrrIoTcrI rla ABe l.]lyIIIIbl: y ilep-
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Bofi BaBrctri\focrr lg RlRo or lg I [panrrlrrecn[ rrpflrroJrrrueiiua, y Bropr,rx
oHa ctrJILHO OTItJTOT{.fleTCtr OT IrprrMOfi. mtrrww tr tror{aSbrBaeT SaAep}I{KE U tro-
reptr cxopocrrr trpr{ ABpr?ilenzrr $ponra. B orou cJryqae y Bcnbrrxe( nepBoro
Ttrrra i\[o]r{Ho 6r,rno 6rr upe4crasurb ce6e ABtr}r{eHr{e r[poura HaH a B T o ]\,r o-
A e JI b IIO e C BLIIIOJIIIeIII{eI{ COOTHOIIIeHIITI

Rml-h - cons[ r,rnr,r Rx.tnhn (2,1)

lr cquTaTr, pactrpeAeJle]M.fl (btr3llqecl{lrx [eper{eHrr},rx B o6JIacrII paalreporu (,R
rIoAo6IIbIMtr upu lrc6oivr i?. Bo Bcrlblrrrxax Broporo rlrrra o raHoM aBToMoAeJrb-
Ilorr ABI{E(eHIII{ He rlo}r(er 6urr, peuu. Ognatto ecJlr{ o6parurrcn fi rrcpBoruy rrrfly,
ro MLr Br{Arrr{, qro yrJroBoii noarf{ilqlrerrr rrpflr{],rx ua $ur. 9, panuurl corJrac-
uo (2, 1) netuuuue mln, tri\{eer AoBoJrbrro 6onr,uuae BuaceHu.rt u xone6.nercg
B trpeAeJrax o.r 0,5 go -2,0. Hprnanoil rpyurr{poBr{lr aroro xoadrdruquenra
tsoaJrc AByx eua.reuufi BaloAoaptrrr, rrerrE,Brr (cpanuure tB]).

Ha ror,ixrerfur. 9 uynnrrapuofi tpalrort rpeAcraBJreHa BaBucrr]rocrrJ? (t)u-,t'/"
AJI.fl aTOI,IHbIX BSpb]BOB nO TeOpeTr{tIeCH[[r I{ eHcrreprrt{erlTaJrbrrl,rM fl&rrrrrJNtl
IroryqeuHrrlrl. Tefiropou [9J. Mr,rnn4nu,rrrop o cr fi (z) y o orrbrrrr e r{
rrpozcxoAr{T cyrqecrBeHHo 6nrcrpoo, qeM y aror\,r-
II o r o n 3ll r,r B a. flpan4a, Aar{Hr,re [9] ornocsrcfl n cryqaro BBpbrBa B

aeuuoii aruocSepe tr IraIne cpaBrrcrrrre cnpaBeAJrrrBo, ecJr!r cnpaBeAJrtrBo
n o 4 o 6 r,r e. Ho uogo6uc, HaH xrbr yx(e yr{aabrBaJrtr, Hapyrrraerc.fi rrMeurro
lro rlpr{rlrrrre Ir y r\,r y Jr fl T r{ B rr o c r tr Bapr,rBotroAo6noro ABu}ne}r}rfl Bo
Bcrrblrune. B To Bllet{.fi Han aror{rrr,rfi napr,rn n aruocq)epe Aaer pacxo4aulurtca
rrorrrfl cdrepr,r.recnuii r[pour ygapuoft BoJrHDr (ornneHaxcr, or BBarrlroAericr-
nua tlporrra c noBepxFrocrnro Selrnu). TaHulr o6paaou, ABprx{errrl.E $pouron
Bo BCrIbrrrrHC, ecJlrr Aa?r{e oTBJreqbcrr o'r arp$exra r{yMyJrrrrEBHocru, He Aalor
ocuoranuii ,l1ln [poBeAeIrlIfI aHaJrol'nr,r .aptrerntft Bo BculrluHe c .flBJrerruelr
-aAepr{oro BSpLIBa, lalt HaIt [pI{BOA.frT It rtoJrtlqocTBer{HoMy Ire-
c o o r B e r cr B tI ro B rrapacraHlrz paccrorrr.ura $poura orrlerrrpa Bapr,rtsa
(x4pa ncuumxu) co BpeMerrelr AJr.rr BcrrbrrxeH lr AJr.fl .flAeprrbrx BBpbrBoB. Eoree
Toro, B o 3 Bp aTrroe IB],r]ne IrEe llblcryrroB Bo BcflblltrI(axna.nunr6c
AeJraeT IIeBoBr,loE{Hr,rnr o6tgcneHtre ,IBJreHr{fi ItcubllrrHu c trorlotrIbro rrAer{ o,

-EAeplrotrr BBpbIBe, ecJrz orr.flrb-Tartrr He rrpprBirenarb Ha rroMou{r, gertcrnra nar-
I{trTHLrX ilOreii, rre roJrbno (3arrpetr{aon{rrxD AaJrr,nefiruee ABrl}r{eHue, r{o I
BoaBparqaoqtrx uJraar,ry B rrcxoArroe cocrorrrrrre c 6o.nrruofi cHopocr:r,rc cnycna
],I cBepxlpaBzTaqrloHHr,rilr ycnol]e]rrreN,r r( ]r tr 3 y.

rI e t s e p r o t:r xapaxrepuoii .reproit BrrrcryrroB Bcfrbrruen flB{rflercn
rlx rryJIbcaqzfl. Oua npoanJrrrerc.fl Bo tscex c,[yqa.flx(ltpo,r,re BctrLrutnlr
13 onra6pn 1958 r. 14h5" r{ Bcrrrrrxnu"lzltrrrs6pn 1g5B r. gh34-;, trpuarerr y
Her{oropbrx BcirbrrrreH (rannx, naH 8 uafl 1956 r., tr Apyrzx) oua nporrBJrflercfl
rra BocxoArrqeii netwt, nprr Br,rrflrtrBaHrru Br,Icryna, y Apyrux - rr o c Jr e.

AocrzE{e}rrr.rr uan6orr,ureii nucorr,l, trprr coHpatrlerrr4tr Blrcryua (clr,, HaIIptr-
Mep, Bctrbrmnu 21 aorycra 1958 r. u oco6enno 3 gexa6ps 1958 r..). flpu arom
IryJlBcaqtr.fl rlprl BBIT.fIrLIBarlrru, rra BocxoArrutrerli aernz, El{eer xapaxTep clto..
pee SaAep}I(I{Ir B BbrTtrrlrBaHr{lr, IIo1'eptr cHopocT[, B To
BpeMtr HaIt Ha Hl,IcxoA.rrtr{er,i nernpr orra Ilpo.rrBJrferc.fi I{aH o T tr e r JI tr B o
BLIpa?fi ellrroc Ito.rre 6auue pa Blrep a Br,rcTyrra, rrpuqeNI
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ilyJIbcarlprff sAecb uIIofAa cToJIb ctrJIbIIa.g, qTo BLI0TyII BII0B], BoSBpanlaeTcfi

X cBOefi Ma(cI{}IaJIbI{ofi AiluHe (cu., naupuMep, BctrI,I1ufiu t aBlycra 1958 r.
u 3 AeHa6pfl 1958 r.). Bogr{uxrIoseHEe tryJrr,caqzfi trpu .sAepHoM BspbIBe

.Tar( ffie TpyAHO O6T,flCHZTL, HaH U BHeBaIIHOe COHpanI,eH11e O6IaCTtr, 3aHflTofi

BspbrBHofi BoJrHoii.

Tanunt o6paaoru, al{aJltrBtrpyfl IIpI{BeAeIIHLIe B $ I OCHoBItLIe xapaltrepllble

oco6eLIHocrE 0aRTn.Iecltoro ABEIr{e11l{.fl rrJIaBN{Er Bo BctIblrllHax, xIbI BLII{y}r{AOHbI

.BaItrlorrtrTb, rrro orrtr{ I{ecoBlrecrlrt\{br c I(oHueuqueii fAeplroro BBpI,IBa B ee

IIpoCTot\f BI4Ae. SAeCL CJIeAyeT oTMeT[Tb, aITo 3{d]eHTLI ItyMyJItITI{BHOCTI4' CXOA-

HbIe C Ha6JIIoAaeI,IbIME y BcrIbIlIeH, IIoIyT BoBHtrI(IIyTI' u B oTcyTcTBI'Itr NIar-

Irr,rTrrblx tIOJIeI"t, ecJIU paccNlaTptrBaTb cToJIItlIoBeII[e AByx IIJIOCI(EX yAapIIbIx

BOJIII 11oA AOcTaTOqHo 6Onr,ruun yIJIoAI*, a Taltfl{e npu IIaAeIIIIII yAapIIoiI BOJI-

Hbr rra rrJrocrtocrb rroA 6oJrLrutrrvrtr yrJrarru. B eroM cryalae B uoJrocrtr I\{e}r{Ay

tfponrauir Ira octr cllr{Merpl{tr o6paayercn Bbrcryr (norrra Maxa) , gruxyrqufi-

OE Co cHOpOCT6IO, Cyq,eCTBer{HO 6onr,ueit, aIeM cltopocTb CaMEx yAapIIhIX

BoJIII. OAIIaKo Ta(afl ItyMyJItITrdBHatr orpyfl rle cx{o}I{eT Cal\Ia rro ce6e ocTa-

HoBrrTbc.[, I{e BoTpeTIIt] OaIe}Ib t[OqIIOi.i npeIpaAbl, tr TelI 6Onee Ua'raTb SaTeM

.conpall{aTr,cfl, llc.lru 6r,r rana.n cTlly.fl ItoBIIuHaJIa Bo BCIIbIIilHax' TO qeM BbIIfle

B armocd)epe Connqa (n nopouei) rrpoABlrraJrcs 6r,r ee uepe4urafi dlpour, reM

lIeIIbIrIe oII BcrpeTlln 6tr conportrBJrel.Il{f AJITI cBoelo pacnpocTparretrwtll fr"

Tar{a.fl crpyfl yxoArIJIa 611 1pour, or CoilEqa. Boeltoxno, qro rroAo6Hoe flBJIe-

Htre tr ZileeTcfl, IIo B AaIiII{oNI cJlyalae BoBBpaTHoe ABU}IteHIIe
Br,rcryrloB BctrbllrrItrr trcr(Jllotraer npocroe rIpI4MeHeIrIae atofi raAera. fIo-suAu-
MOMy, u3yqeHtre [OA66HOrO flBJIerIUfl B II4ApOMarIIeTtrlHe, SCJIII OHO Cyrq,e-

CTByCT, oTr(poeT oqeHb rrrlTepegHble BOBIIOII(HOCTU. A:;.tl O6.t,flCUeHUfl MHOrlrX

.gBJIEHIIfi.

fIOATOTTTY 1\[I,I CI{JIO}II,IbI SAHIIOqIITI,' IITO PCSYJII'TATITI HA6TIOAEHI'11'i U USME-

peHr{fi $ I ue corJracyror6fl c rrpeAcraBJIeIILIcM o BSIIDIIUHS HaIt o flAepIIorI

BBpr,rBe, cor1poBoxAarorqeMcfl npocrofi yAapIloii BoJII{oit. Ecnu 110A06HLIe

BSpbIBI{ tr BOSHTIRaIOT BO BCtIbIInRaX, To AUHaMtrIta IIJIaSMLI OllpeAeJlfeTc.flt

tro-BI{AUMOMy, qeJItrItOM MarHUTHr,r]\{ rroJreM, rtoTopoe tr oupe-

,qeJlfler H y Iu y rr g T uB II o c r L IIa6[IoAaeMbIx BBpDIBoIIoAo6IILIX ABII-

)I{EI{Eii IIJIas}IbI.
Ecrfi sbtcrylbr Bcrrblrtrrtrr B rrepBo[,r [pr,r6JruHeI{LIr{ TpaltroDarE, ItaH rI{[-

poMarHr,rTHyro BoJrHy Arr,{nega, To, rlplrHflB xapa(Tepl{yro AJII{Hy Irblcrytra
,..-l}s cn Ba lryrr{}ry arofi BoJrrIbI, a [epIIoA ItoJIe6aHEfl, coIJIaC[O AaIIHrIM

$ 1, upuuarb paBIILIM Bper\{elrrr noAbe}ra (BcflyquBaHufl) 6yrpa - oItoJIo 3m

urtr 200s, ro coorBercrByrorqafl crropocrt, BorHbrArbOBerIa 6yAer H = 70',

T. e. 100 H.il,/ cet, qro coorBercrByer cpe4rrefi cnopocrtrBbrTslssnssrr Bhlcry-

troB B JrtrM6oBbrx Bcrrrr[rnax. Dro osHaqaer, qro Aocraroquo rroJr.a H : VrATF
:100 ec (p:10-"), AJIfl roro rrro6Ll cAeplr{arb rrJraaMy Bcrrblrxr{r4 rr Bacra-
BZTLee DepHyTt,C.E IIaBaA, rle uapy[trBTeMCaIIbIM CB.flSIIOCTb l{ar-
IrurHoro IroJI.g, BMopolnerlr.Ioro B Dr,rcTy[, c onpy]r(arcU,IlM ero rroJIeM. EcJItr
6r,r cnopocrb SLr;rIa 6onsrue yrtaaarrHoit BeJrtrqrrrrbr, To cooTBercrBeHuo Heo6-

* Ha aro o6cro.arenrctao o6parr.nrrarue Brralraflr{eaxa[. fl. E.3eur,4onuq, B rre4aB-
ueft pa6ote [10] paarura reopl{fl atoro o1plfenra AJrff rrer(oropbrx trpocrefiurrx c.ryuaea.

253



xoAr{Mo 6ruro 6l,1 6o"nr,uee uorc,.rto6li artr Br{crynbr }ro?riuo 6i,r;ro 6r,t pac-
CI{ATPI{BATb ]TAIT TI,IAPOMAIIItrTHYIO BOJIIIY, ECNU, TAKI,Iil{ O6PAAOIT, ]VII,INPI4]\{EI\I

[a]He TaHyro ylporqeHrryrc r,roAeJrb .flBJrerrr,rfl, To B o.3 B p a T rr o e ABtr-
)fieHl4e, Conparqelrrle RcIILrIulttr I{ ee II y JI L C a q rI I{ rroJlyararcT cBoe ecTe-
crBelll{oe o6r,gcrletrue, TaIt Rart Bcrltll[rtt{ n 6onrrur,rrlcrBe cJlyqaeB ol{py}r(eHbr
rrarHtrTr{Dllr rroJrer\r trMeHHo rar{oro nop,frl(r{a BerurrtrHr,r t11 1,

()uro l[1. ]t reolrerptrrr tro.rrrr R o6racru ueir,pa.rrr,noi.i Toqnu IIp[ I]o3IILIXHoBeH[II
]JCI]bIIIII{II.

' O4rtaHo ral{oe [peAcraBJrerrr{e rrBJrrrorcfl cJrtrrxnor{ rpy6rru, Ta}i ItaH oIIo'

rre B cocTofrrrltfi o6'bflcTfiarr, ua6nro4ae-urofo a$r[ertra nyl,ryJrrrqrrfl - [or{BJrc-'

IInfl Houycoo6paarrr,rx Br,rcryloB LI rrx B6rr-flrr,{BaHrrfl, rlprrqerr Beprlrrrlrl r}br-'

cryloB trlrorAa oriaHtrr,rBarorcfl crpyeli (nalt y BcrbrrxeK 15 lrrons 1956 r.,
13 onra6pr 1958r. tr Ap.). 1l [7] o,qunrr r.ra aBropoB rronaaarro,rrroBclrbltrrn?r
Bo3rrrrnaror B pes}IJrbTaTe rrllrrar-3(I)r[exra B rrerlrpaJrr,Hbrx TorrHax (lrrn o6ra-
crax) uo,na [pr,r Aocraroarrro Bbrcoxorr rpa,q],reHTe rroJrtl BoBJre srux roalen. B03-
rrr4xarorqrle rrpr,r rrzHar-o$t[exre yAaprrbie noJrHr;r craJrnr,lBarorcrr B HefiTpa;rlrrorlt

TorrKe u i,rlrrryJrE,crlo rrarpeBarcT rrJraSNry Ao reNrneparyp ^-5-10 lrnrr. rlla-
AycoB, BcJrcl{ aa are}r cJreAyer paclur,rpeHrre lrJraar\Ibr. flpn eroir,r tlacrr, MarIILrl-
IJoro noJIrr soe;tle rrer:i'rpailnuot"r rorll{rt, rrepeHocLIAIafl yAapHLrMIr BoJIIIatrIII,

yr{rtrrro?r{aerc.fl, rro reorrerprrrr froJIfl 6o;nr,uroro r{acrxra6a, oHpyxialoqel'o
BCrIbIrlIty,rrcrr.flcT0.frx{aJro. STopaculrperue H e }r o }I{ e T c o B e p rtr a r b-
ctr rrotte peli c14"rI o BLrx .[?IIMI:i ]Iar II]rrIIor o ro.rIrt,.
oHplr}Italorqero BorrrJruny, rr lrJlaBrra paclxrrp.rlercfl Jlr,{IIIb B o rI p tr A e JI c lt-
H LI x II a [ ]l a B.rI e II I1I.fl X, IIaIIpaBJIeI{E.flX CEJIOBLIX JIIIHtr}i.

.(la 6o,nr,ucrli rtorutperuocrrr paccrrorprrrr rrAeaJrrrBEpoBarrllyrc reolrerprlrc
rIoJI.fl, xapanrepHylo AJrfl BoBlrrlrtuoBerur.s 6onr,urr,rrrcrBa BcIrbI[IeIt B ueiitpa.ul-
Hbrx rotrnax 17,l1l (t[nr. 10 a) rr o6paayrcqyrcc.n rrplr crtpetrIellrru MarIIulr-
rrbrx rroJrori, cooAalrrrr,rx rper{fl rroJrrocal{lr, Totr]ree rpelrfl crrJIoBr,rrIE Tpy6narllt
nprr r4x BLrxoAe ua rroRcpxHocrL coJlHlda oa (cHalHeM, 6ullor.trpHa.fl rpyn[a
Iy',S r,r rroJrroc ,5' 4pyror:i tanorl rpyflfi6r c AaJrerto yAaJIerIIIbrM no.nrocort Iy'

uJru oArrrroqr{oc rrflrrro roxrrror:r rroJrrrprrocrtr ,S'), Ecnu rpaArre}IT troJItI Bol(pylr
uei.irpanr,rrol,i lro.rnlr tn BerlfiH, To rrJrasrra B o6racrfl nL cx(rrl\raercx rtog gcii-
crBtrer\r CI,IJI Aan.rorrrlfi r'rafHl,rrlloro rIoJItI -if", rraupanlellnl;Ix tt 0ToIl TotIHe lI
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rrepIIerlAtrnyJlfipribix ii otr"rroEDrrr Jrr4rrl,lrrlr. I(an uortaaallo B [7], ato c]flaTtre'

(nurru-ar[rlcrtr) sarum,racr r]pci\r.rr nop.EAna l0 cex !I rllI4BoAI,Ir I{ r,IrlnyJlbcIIol\ly

HarpeBy o6racrr,r /ru 11o rer,rreparyp 5-10 ]\rJr]r. rpaAycou. o4uonpenleHlro B

106 paa Bo3llacracr ror( ts Toarne r? (B HanpaBJIeHlIlI, [epneIIAI,r]tyJIrIp]Io1\l rIJIoc-

no0rr,{ pucyrrrta).
llr,rconoregleparyprraa rrJraBxra B o6Jracrr,r m 6yget crpetMTbc.rI paculuplII b-

Cfl rrol{ 4eiiCrruCu I'pOI\.IaAIIOIO IaSOBOlo AaBJIeII-tIfl, IIo CHI,I3y 11 C 6oHoB oIIa

Ha6 6Lr (Barrepra) B NrarrllrrHoii tronynrnc: ABI,IlRclIlLa B IIalpaBJIeHI{lI noJlro-

con S,.1V lr,S' aprepieruqecrrtr xrerree BblroAllbr (xot.a n Boal\Iolnlrrr) ' 
alel\r ABII-

lr{er{r{e BBepx (s uaupanrerrtrr4 crpeJlru4) , TaIt ltalt rJ DToII rlanpaBJleHrrrr co-

IIpOTIIBJISHT{e ABr,rHerII4IO CO OTOpOrrrJ nral'rrlrTllollO TIOJLa nII{HIlr',IaJrbI{o (unor-

rrocrb cllJronbtx tttluur,l .1\{LrIIr{N{aJI6IIa). (Paayueerc-fi, aITo }IailpaBJIeIrI4e ABI4-

x{errrr.fi 6y4er, Boo6rqe loBopfl, IIe [epleHAIII{yJIrIpHo IIoBepxIIoCTtrl aa, TaIl

Italt rar{a-fl cr{trrferpIrlfl pacrloJ]oE{eril4.fi oI;lJIoBLrx,lllrtrttfi, fiart }Ia Srar. {0, pea-

.rrr4ByeTc.rl orleub peAl{o). OgIIano }Ia IrJIaSrly, l4Aylqyrc BAoJIL crpeJlltpl, Rce H{e

6yRer AeItCTBOBaTb cOCTaBJIfIOUIafl rlalHI,IrIIol'o AaBJIeI{IIfl HaBcTpeqy ABU-.

}r(eHllfl, I{ ecJII{ Hanpfl]I{eHHocTL IIOJIT{ /(OCTaTOaIIIO lleJll4Ha, TO ABI4}I{elIIIe

ocnoBrtoft rracrr4 rrJraBr\[br (.racrt rrJr&BNI],I AIo]Iier yliru unepx) 6y4et rlpltocra]IoB-.

Jlerro t{ nr,rpnannrrafiCfl IIa noBepxllocl'b aat LIIIoIIEo I{oIIyCOo6pas-
rrr;Ii,i (ncrt;lyreor,Ierpi,rl,Ino.rIa),rlorolt rlJraBllbr Bo3BparI{Tc'g o6-
p a r r.r o B o6Jracrr, m.. Ho orr r\jolr{cr 6r,rrr, suosl ELrroJIr{IIyr I,IB EToi'i o6lacrr'r,

ec.[lr IIo Aopolo TyAa I{ o6paTHo oII ycue.rl AocTaToaII]o oxJIaAIlTbc.s - HaoTOJIL-

Ito, rITo [ro]I{er 6rrtr ngouo c}I{&T r\lSrtIltrHLIr\I rIoJICl\'I. Tatt, tta}xetcfr Mo}rtuo

o6urcrrntr IryJIbcalli4I,r ttcIlLIIrreIt.

3ra ltaruurrrarr JroByrxrta (r.{"rur <6yrr,urr,>l), Ir Itoropoii IIJIaBI\Ia Nlolr(er TIyJIL-

CtIpOAaTL, BLICOBbIIIaflCb Il IIailpiIBJIeHII I,I ITAOJIL IIOJI-fI, IAe CI4JIOBLIe JII4I{W U

rr/{yr Ilatrr{ellee lycro, /(oBoJIbIIo yctoit.lttua (cusped fiekl). Ile reouetpua,
llO-BIIAIIl\IoIIy, r'I 003AacT It )r rI y JL ft I\ lI Io IIJI&aI\ILI B BI'IAe HoIIyca rt 6yrpa
o ocrpoii Bepxyunoit npr,r oe rlt,{.xoAe rrcpeB (i\rat'rllrrllrrc rIpo6r{I4) (uecra cly-
U{eHr,rfl otlJloBLtx JtrIrlrlfi). (14anecrpo, lrro raltatl IeolleTp?Ifl IIoJITI IIoE{er 6r,rrr,

IrClOJrt,BOBarra J:Ur.rI rerropaqt{r,I rTJIaBrIoHOts.) rIaCtr, IIJIaBIILI npl{ ATONI trtO}I{CT'

rtorreqrro, npoootll{Tborl tlepei] llpo6Hil I-I yiiitl4 rlporlb oT coIHIIa.
ftpoue llac[rnpetrllr{ rrJraBtrl,r rro ]rpu.rflrre ee r{[rtIyJI],clloro paSorpeBa t{3-Ba.

[!rurr-aO(beHTa, R Toqne /i?. coB,IIaercH rrnrny.ltt,crrb]lt rlyret'I SIIatI-tITeJrbHLriI ToI{?

rra r{oropr,Iit co crolloIlll [o,rlfl,51tr ],t.S'Iy' 6yqyt Aer;lCTBoBaTb CtrJILI Aurrepa,

cTpei\r.flrr{?rcc.rr urrToJrnrryTb ucrc ruraarlyr{3tl6ractttn2}IaBepx. lloaroruy IIJIaSlla

Bl?2lto)1(eTllcrrlrT&T66orr,uroc 0 Ji c Ii T p o AI,I I[ a III{ q e c H o e y c Ii 0-

p e rr r{ c, Itoropoe BrrarlaJre 6y4e,r o,rcub 6r,rcrllo .Boapacrarb co upouellerl:

cor.Jracuo Aarrrrbrnr [12], paccr:orlrlrre rrJrallr\rorra or eI'o HarraJlblrot'o rloJro]I{ell}Itl

(xor4a ror{ paBerr rry;nro) rtolr{Cr ltoBllacrarrr I[aEiL], HaI{ 14 (/- upelr.a), A 3a-

Ter\r orro rrolReT trBxrerrIrTLCfl rrpl{6.lrrrSlrTcJrLIIO, italt 12 vtllru /IaE{e IIeAJIe]IIIec,

B Bar]!Ictrr{ocrrr or rraaraJrLrrbrx ycJroBr,{i.i.3ro ropaalo JIytrrrre cor"Jlacyercrl

c rra6JrroAacMoi.i crtopocrtiro lrBN{etrerrur{ pacrflirfielr}rf ItblcrylroB BcrrbIrllolt,.

r.IelI{eJIr{ AaI{IIbIe o6 atolrru,rx tsBpIiRax. HpoLre Tol'o,. can III4A DJIeItTpoArt-

Hat{I4qecKfl ycHopeHHlrx rrJra3MorroB, r]ocrrpor{BBeAerrlllrx n Ii2], oqeltl, cxoActl

co Bcrrbrrrrltor:i Ha JrlrNr6e. Oqertrrr Bogrrolr{rloe ycnopelrlde B rrJIaBMe Ilcrrrrrl}l-

xr{, r{oxo4rr uit [o/{o6rrr,rx npe/IoraBJrcrrfiI:I. Cr,Iilt.r Alurepa fl, Aeiictny}o]llarl.
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Ha eAtrHIrIIy o6beMa IrJIa3Mbr B HanpaBJIer{r4[I ,S, trepnerrAr{r(yJr.flprroM ctr-
JIoBr,rM JrurrtrrrM (n uauparneHi{r{ yr(aaar.rrro[{ crpeJrxoft ua $zr. l0),

- 1 0H2 1 ltzo:tn N = ar.s,
rge H - HanpflffieHHocrb rroJrfl, a ,S - xapanrepr{a.fl AJrr{Ea o6tacrr
(n rovHe m nolre Lrcrre3aer). C.rre4onarenbr{o, rpr[ aor'e I{ : 100 ec a S :
708cn,F=t0,5.10-e .104:5 .10-6 tr ran nan

pa :F: 70-6,

ro ycr(opeHue a 6yget [op.sAna 5. {05 c"u,f cenz, rrro [oruocrbro coorBercrByer
ua6;rro4aellblM BHaqeHufl[I, nprlBeAerrrrbrr,I n $1. Ecnu caila I't ]JrJTaJrr{rrBaro-
Iqa'fl IIJIaBMy, HaIIpaBJIeHa II0A yIJ]oM I( IIOBepxI{ocTil aa u He ypaBl{otseull-
Baerofl culorl F', , 'ro rrJrasMa u m 6y4er cnt []B& crperrr{rbcfl 4er[opnl.rpotart
uone (J, oo) u uoxer BoBru{Hrryrb crraaraJra xapanrepHoe Bcrryrrr4Barrae (6yrop)
IraA noBepxHocrbro oa (cnpana or oclr m-@), a sareru Bcnope olra nlui4er
B BI{A0 6onee ubtconoro BlJcryna c BaocrpcrrHsrNl Bepxoilr B rrarpaBJrerrlrrl /iz, oc,
l.Ae II0T CTOJIL CIIJIbHOTO COIIIOTI,IBJIeIIII.fl ee ABIIE{eIII4IO, ItaH B IIalpaBJIeH[rtr
cw FF'.

Boo6rqe BrITaJII{ITBaI{I{e ITJIaBN{Lr B rrarrllaBJrerruu m -> oo 1ro1{er oIiaBarl-
Cfl CTOJII, C-I,IJIbI{bI.N,I, IITO UJIA3MA IIPI{ CBOEM Atstr}HEIItr[I 4E{OPI,TTPYET trOJIE tr
qaCTI,IqHO BLITrIFIeT ero ItBepxy, BcJIeAcTIrr{e cBoiicrna BilropoxeHrlooTr{ noJrrr B

[JIa3[Iy. 3to uplrne4er It roil{y, rITo Bcfl era o6;nacrr, Bx{ecre c ner,irpa.nr,rror,i
To'rHoli 6y4et nrrroJrr{I{yra HBepxy r{ orta}nercfl r.raA notsepxFrocrr,ro Connqa
(Sur. 106), yBlenarr aa co6oft cuJrotsbre Jrurruqrr noner,i,S u,S' r{ Bbrr.flrrBafl r,rx.
(Taxol'i cny'1afi, nporle roto, r{ox{er peaJrtr3oBarr,c.fi, ecJrrr npr4 rrr{}rrr-3d)-

Selire c)fiarr4e r,r yAapr{afl BoJrHa, r{Ayqa.rr crrrray or rrelirparruofi ro.rrrrr ni,
6y4er cursuee, qel{ rrAyrqfle c 6onon rrJrr{ cBepxy). IIpr, arol\{ r{Lr 1rox{err
r{trerE c.rry.raii o6paaonanufl BclbrrxRr,r rraA ripae^r, ts r{ o p o rr e (ncnr,rurrta

13 onta6pa 1958 r. repBafl, 17h0tt) , r{oIrAa uooJre rrparr{oBpexrerrrroro c}r{arrrfl
,1 rlocJreAylotqero pacmlrper{trfi trJraBMa r,rB Toarr{r{ m !\tsutailacr nan 6r,r rro AByrr
naHaJrai\{: c o4nol,1 croporrl,r BBepx r.{ [o r,raorrryroli TpaeRTopuu BHr.ra
(n uanpaueHlrrrx tn -> @ tr m -> s o naruer? IroAerrlr ua diur. 106). Buxo4
lJraBMbI B aroM cryqae roJlbrto B oAr{oM rraflpaBJrerrrru ,S (n HarrpaBJrerrrrfi
mS' crpyn ue 6rrno) , oo3r,rolnHo, cBflBarr c rer\[, rrro rroJre,S'6rr;no 6o;ree un-
TeIICtrBIIbIM, IIeII{eJII4 ffOne,S.

CneAyer B cB.f,BZ c BTI{M oTr[erlrrb, rITo n [peAcraBJreHr{ro o BoarrrrnHoBeHtru

A B y x r{ y M y {t trrv B H br x Bbrcor(orel,rfreparyprrblxntr6pocon trprrno-
AtrT Taxxte r{ccJreAoBa}rlre ycoB [6], xoroprre qacro BogrrtrHaror r {aee pagBrr-
Trr.fr Bcrrbfruxlr. (B HeHoropbrx cflyqaflx y ,frpnrlx upory6epanrleB, BosrruHaro-
rqtrx B nopoHe, na6nroqarorc.tr [rrorAa ABtr]fieHu.rr B AByx u 6o.rree HalpaB-
reuzax.)

Taxunt o6paaou, Kalr(erc.fl oqeH6 Bepo-rrrHr,Ilr, arro r.eor,rerpr{fl Mar}rzrHbrx
JIoBymeH c uefirpanrnor,i ro.rnoft B cocro.flruuo6rncnwr6 H y M yJr.rr rItr rc
[Jra3Mr,r B oIIpeAeJreHrlbrx HarrpaBJIer{lr.Ex rrptr ee utr6pocax ua neilrparnuoii
o6.nacru B peay,rrbrare rrr{Hrr-a6$enra. Ha Snr. 1t npune4eubr etr{e ABe BoB-
Molrtlrble reoMerprrtr rloJrfi c rretirpa;rr,nrril,rrr roqHaMtr, rtotAa nrr6pocr,r [Jra3MLr,
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ao3lvrolrtHr,Ie B oArroxr r,rJrlr AByx HarrpaBJreHr{.flx rloA
,Co.nn4a (reo,uerpzr ru.ta a1 paccMorpeHnax l It3l),
llofBJlerlrle rlereJrbrrblx nu6pocon rIJIagMbr, Itoropble,
BaHbI co Bcrrblrrlnal,rrr (no ucnttol,t cJryqae, Nrr,r HZ paay
r{oReHEtr uo4o6nr,rx crpyii rrprI Borl;rrurtax).

yrJroM H noBepxrrocTtr
Beporrrrro, o6r,scnnror

tro-Br4Ar41\{OMy, He CB,I-

He ua6nrcgaJrrl BoBHrrI(-

.Orar. 11. lJoglroxuras reolferpr{E rroJlfi B o6lracrr,r ueii'rpa.riruoii u'o.utr'r.

Tanrau o6paaou, [rbr rlpzxoALr]I n BriBoI{y, .rro Aa}rHLre na6rro4enuil v
uauepetruii Kr{rrod)r{Jrblfos rr[,u6osbrx Bclrr[er{, a tr{Merruo rryMyJrflrr{BHocrE,,
HapacraHrre cRopocTtr pacTfl)r{eHr{rl Bbrcryrrots, cBepxrpaBrrrarlr{orrrr},re ycHo-
perl{fl, BoaBparuoe ABrrmerrtre E nyJrbcaqrrr{, Mor.yr 6trrt 4ononbrro yclerrrrro
r'rcroJTr{otsattl,t rra ocHoBe rrpel{craBJrer-rrrfl o ulrnu-a$rlexre r] cxpeqerrrlblx }r&r-
rrr4rrrrix [oJrtlx, oSpaayrcqrzx Marrrr4rrryro JroByr[ny /IJrfl Br,rcoRorerrneparyp-
nori unaguli Bcnbrrrrxrr.

.Ilnreparypa

'l . A. E. C.enepnr,rir u E. O. III anorlHrrr(osa. tr{an. I(prrrrrcroii actpo([ua.
o6c., 12,3, 1954.

2. A. E. C e e e p u r,r ii. trilan. I{purucnoli actpo{na. o6c., 21, 1,31,, 1959.

3. A. E. C e n e p rr n ii. Acrp. nryprr., 3,'r, 681r, 19J17; crr. raxnte [1].
/+. E. O. IIIauorrrHrrKoBa. tr{an. I{psrrucnoii actporpna. o6c., 18, 151, {958.
5. A. B. C e n e p H r,r fi. I,Ian. I{puncnor,'r acrpo$rs. o6c., 19, 72, 1958.
6. A. E. Cenepnuii. trIer. I(pur'rcrtoriacrpoQua.o6c.,77,129,1957; cr'r.ranxre [3].
7, A. E. C e s e p u r,r li. tr4sn. I{pr,rr,rcHori aclpo(rna. o6c.,20,22, 1958i Acrp. xrypn.,

35, 335, 1 9ir8.
,8. C. II. I'o n a c ro n. trilan. Itpnncrofi acrpodrra. o6c., 23, 331, 1960.
9. G. T a y I o r. Irrr-lc. Roy. Soc., A., 201, 159, 1950.

10. H. II. CtanroIioBrrrI. I{ reoprru.lncr'oli Hylry.narllur, 1960.

11. A. E. C c n e p H r,r ft. tr1a4. I{pur'rcrtoir acrpo{ua. o6c., 22, 67, 1959.
12. Jl A A pr(uMoDuq, C. I(,..11 yrrr,fluoB, I1. M. IloAroprrr,iii

C. A. tl y Ir a r 1i rr. 7t"9TO, 33, J\i 1 (7), 1957.
{:f () S t, e c L. Illectromagn. I'lrcn. irr Cosrl Phys., Cambridge, {958, p. L23.

17 ll,es. HFr,rMcxoit oocepBaropru, r. XXIY

d



AITAAEMI,IflHAYITCCCP

I4 3 B E C'TLLfl HP E,I M CH OT{ ACTI] O (DII 3 14 LI E CIT OliI O B CEP BATO?14I,I
Ton XXIV. 1960 r.

CBEIIEHME I{OHI{SOBAHHOIO TEJII{fI
B XPOMOCOEPHbIX BCTIbIIIIT(AX

II. B, Crteu,cenmo, B. "T. Xon"coaa,

Iloctpoenr,r $orolretplruecnrre fiouryprr rurru uaJryrre:g-ux ?u 4686 He II a 4nyx Bcrrbrrrr-
$ax. PaccMorpeua rour(afl crpyxTypa iltllttx Lt oruoor{TeJrrJrrrle ItHTe}rcLIBrrocrLr noMrrofieuT
B saBrrcLIMocTI{ oT MexaIII4sMa Bo36y}r(AeH[fi cerBepToro ypoBEfl He II. Paccqr.rrarr RoHryp
ttur'uw )u 4686 4.r.4 clrysar aoa6yx4enna ee [pr{ peaorraHcrrorr florJro]qeur{r{ r,r3fiyseuus
Lo nogopo4a. Brrsr4cleurne (peaouarrcubreD Eorrryprr l, 4680 npu t ( I xopono corta-
cyrcrcfi c ua6rronaeubrMr.r ror{ryparur ($ur. 7).

Pacclrotpcn MexaHr.IBM noa6yrfiAenm.a X, 4686 so BctrbrrtrHax. floxaaauo, rrro oupeAefiEro-
trIafi poJrb B Bos6yrfiAeHr.ru qerBeproro ypoBrrrr He II uplfiraAJrexur r.r3ilyqerruro L* no4o-
poAa, HecltoJrlr(o MeHBrrryro poJlr, I4IpaeT orextpouurrfi y4ap. Pe[renr.te yparueuuft craqrro-
Haprlocrr{ AJIrr rperbero I4 qerBeproro yponneft He II Aaro BoBMo}r{Hocr6 paccqr4rarr, Ha-
cerenHocrr{ arux yponneft Aflfi pa3JII,IqIIrrx aHaqeuufi arentpouuoft TeMtreparypr,r Bo BcrrErtrr-
ne. flytett cpaBHeHI4r paccqurauurrx u na6.nro4aeMbrx rruTelrousuocreft wr:nuu ?v 4686.
olrpeAeJrena reMrreparypa Bcrrbrrtrefi s o6fiacrra cBeqenr4rr He II, paBHaff 2,b . lO4 rpaAy-
cor. Illrapuna flolrrypoB runran l, 4686 o6yc;rorJreua Ee roJrr,(o repM[qccxl,rMr{ cxopocrxMr{
Irorron rerlr4rr, rro rar{Ete rraJlr.rqr4eM ryp6ynenrnrrx gunBennft raBa co cropocrBro z, :
:10 n"ulcen R o6lacrlr cBeqeHr4a He II.

Cpatuenlre mr.rprru otrTlrqecxu roHxr{x aurruft ueftlrpaJrr,floro reilrtn fi nunun l, 4686,
He II s oAHI{x I{ Tex }r(e Bclrbrmxax yr{aabrBaer Ha ro, qro reMrreparypa r.r typ6y.ireurnaa
cHopocrl s o6Jlacrgx cBegelltrfl He II arrnre, geM s o6nacrfl cBeqerrrrfl nefirpalruoro feJurtt.

IONIZBD IIELIUX,I EMISSION IN CHROMOSPHERIC FLARES, byN.V. Steshenko
and V. L. Khokhloaa - The photomet.ric proliles of the i, 11686 He II emission linc
were obtained for tr*'o flares. The line structure of the line and the relalive intensities
ol the componcnts in dependence on the excitation mechanism of the He II level 4 are
considered. The l" 4686 profile was computed, assuming excitation by resonance absorp-
tion of Lo emiSsion. The calculated <resonancer proliles of l,21686 at t ( 1 are in good ag-
reement, with those observed (Iig.7).

The excitation mechanisin of l, 46BG in flares is considered. It is shown that the
dominan[ 16le in the excitation of the Ile II ]evel 4 belongs to Lo emission, and a somewhaL
smaller r6le to electron impacts. The solution of eguilibrium equations lor the He II
Ievels 3 and 4 gives a possibility of calculating the population of thesc levels at dil-
ferent values of electron temperature in the flare. The temperature oI the flare in the
region oI He II enrission eqtral to 2.5 , 104 degrees was found by coniparing the calcula-
ted and observed intensities of l" 4686. The rvidthsof thel,4686 line profiles are due not
onlSr tro tlerrnal velocities of helium ions but also to the prcselce of trrrbulenL gas motiorrs
uith a velocity ut: lO km/sec in the region of He II emission.

The cornparison of the widths of optically thin lines of neutral helium with l, 4686
Ile II in the same flares shows that the tempcrature and turbulent velocity in regious
o{ }Ie II errission are higter than ttrose in regions of nerrtral helium emission.
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1. fiOI{TyP ill'IHI'IlI tr 11686 A IIc llllo BCIIbIIIIHAX

I{aryueune JrEHva I 46BG A norruaona}r[oro reJr]Ifl troflttJlflercrl Bo llour,rlu-

rtax cpatsH[TeJrbrro peAKo 14 ToJrbno ]Ia lto lloTltoe llpeMtl Il oIIpeAeJIeI{IrbIx

r[aaax ux paBB[IrLrfl.

I:i reqenlre 1958-1959 tl'. Haill,r rroJryqerrrJ ctreltrpot'parll\,Ibr rierbrpex xpo-

rloC{epUr,rx tscilsIIIIeH, B ItoTOpLIx rra6lro4aetC.fl ETa IIUlllWtl. B O4nOii raa

rrr,rx - Bo BcIIrIluItc 14 cer:trs6pfl 1958 I.-allllcctrs I4686 Ha6lloAaercrr Ha

/(r,rc1e Conuqa. Xapanreplrcrr,rxa ilroir BorrLnuHZ IzI aIIaJII,Ill JtI,IHIIfi HefiTpaJlh-

rrot'o reJrrrq IlprrReAeI{ rl [1 ].
B 1959 .r. (rororpar[lrl]oBar{tro crreHrpoB r}crl,ru.ren IIpotsoA],tJlocr, rla cIIeIi-

'iprorpa$e " r-u,ru [2] olnospeMerl1o ll lu{ara3olle ot l' 3300 A Ao l' 6600 A'
PaccLro'rpenre clerrrpolpalrrf or(oJro 20 rpltr,rx I]crIIiIlIeIi Ha lll4clte z I{a JIZM-

6e rronaar,rnaer, lrro Jrvnrtar fu 4686 rprlcyrcrlrycir roJrbl(o B Tpex llctrrlml{ax

Ha .,rnn6e: 20 urcxx 1959 r:. (91'18"' NIocI{()}tot{ol'o upcrrerrta) ,25 ,lnottst 1959 r"

(91'51*) u 30 anrycra 1959 r. 19h49"', eltc,o3,,rl{ltrr l_3 cen). B cuenrpax

scrrbrrrrex 20 u25 r4roJr-fl BCe Dr{lrccr,rorrrrble JI]rII]III, B ror{ aII,lcJIe u 1,4686, cu.xr,-

6o pacmr{perrbr r,rts-Ba [Br4]r{cHr{it rro Jryrly BpeIIIlrr (acnlrntctpz.fl Lr lrpor.fi)r(cH-

tt00:tb I{pIIJILcl} , /(OCTI,ItarcqarI ilccItoJIl,I{il X all l'c1'I)c)nl , IIIltlliT14 rle cnII (uI[IIi\-

tioBa AJr.E oNIr{cctIoHIIEIx nlauaii JIeIItI,Ix I{ Tg}I(eJlLIx aleuenrOn). B CBfleI'I C

rraJrr,rrrr{eilr 6o,rsrulrx gur,rmerrni.i I{oHrypoM I 4680 rreJrrrgs BoclroJrbsollarr,ctl

/IJIfl r43yrrellr.Lfi c[p1:]rrrrecltux ycJroBl{fi n arlrx Bcurrlnl(ax' Bo ncuurmxax 74,

oerrrg6p.fl l9l-r8 l. r,r 30 aurycra 1959 t'. BanIerIILIe ABI4lile1ItIfl ilo lyaly spcIII'IrI

oTCyTCTIlOBaJrlr, rrTO XOpOIIIO tsI4lIr{O IIa CleItTpoIrpaNIIvIe lro JI[]IIIfll',IBoAopoAa,

riaJrrrr{r,{fl i{ rreiiTpaJrr,rroro leJrrrfl ({rr', 1). 3ro noasorl,lJro uclroJlbaollarr}

/(eraJrpHr,rr)i Sorouerpra.recnlrii r(oHryp Jrr{Hr{I,r l, 46BG [rtl I4ayqeHr,r.r yc.trouzrli

OBEqEIII4'I IIOHI{3OB&H}IOI'O IEJII'g BO BCIIbI]IIFiAX.

B [1] uarru 6r,rtro orMe.rerro, rrro x[ancr{MaJrrrr.roe ctseqeHl,re llcfirpaJllrlol'o
rr r4orrr43otsaHHol'o l'oJlr{fl Bo Bcrri;IuIHe L4, cerrcs6pn 1958 r. IIacrytII4JIo rlepeB

15-20 .ilLLLtt, ;;.oci e lrancr4r{yxra r.rHrerrorrBrrocrrl BoAopoAI{r,Ix Jr}rulrii.Arrano-
r,rrrrFryro naprrrrry Ha6[roAaerr rart[te Bo Bct{IJlIIIte 30 arrycta 1959 r. Ha tfur. 2

upr{BeAefla t[ororrerpra.recnafl r{pprBarr flpxocrr{ eroft Bcrrbrttrltl{ ts JIuHZ, Ho,

rrocTpoeHlIafl IIo o[IIlIIt&i\I, IIOJI]TIeHIILIII ]la BEeBaTMeIIIIoM xoponorpa{c c

rrrrreprlepeuqfloIIIIo-rrOJIEpI,IBaIIIIoHHr,ru cilr,rnr,rpol,r. Ha lpar[rr{e orn'IcqcIIl;I
.rar{}Ke Mor,rerrrbr r}oror.par[upoBarr[fl crrcnrpa BcilLIurItI4. Ha cuentporpaMMax

L t i n,utur.w uei.irpatrr,uot'o IeJILIrI oqellb cila6bl, a f 4686 He II coBceNI HeBa-

xrcrrra. Hau6o,nee lrrrrorrclrBrrbr Jrr4rrulr Hc I r.t fu 1r6BG He II sa cflel{Tporpal{-

r{ax 3 14 oco6eIIIIo 4, rrony'reIrttlJx rlepeB 1,1-12.i'Lutt' rroclre MancrrilryMa BcIIbrm-

riu o flo.
13 pa6orax I'. 3upurra, 3. lfau46epr'-Xarrccrr 13, 4l u ,[x. l{rre$$epEca,

l-J. Cr\{iar n l-. Crrr4ra [5] 'ra6r6c orn[earaJrocb rlorr]tJletll4e Bo Bclrbrrlrltax JILTIHEI4

l,21686 B r{BJryrreHlru. 13 [3, 4] oupe4ererra rrorryilrr.rpldlra Itolrrypa arofi JIZITIII4?

rr [4] nplrueAcrr (boror\rcrpr.r.recnrlft r{orlryp, noroprrfr cpaBlruBaercrr c raycco-

Boii ItplIBoIl. 'Ieuleparypa, orpeAerreltllatl uo Itollrypy I 4686, ol{a3l;IBaer-

c;r 6onr,ureit, qex{ Iroryarelrgatl [o Hourypa[I Apyrl{x ttwuwfr'' TaH, n [4] rerr-

ugpaTypa ItJItI Ol(IIoii ,tB Bctll{ruelt IIo JIIII{I{?I l, 4680 oqeHtrBaercn partroii
180 000', Jro JJrdJrrrrlr,l rteri,rpanr,nol'o I'tlJIrIfl 70 000" E tto nwrrflftM llo4opoAa

17 000".
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3rz oqeunu AeJraJrncb 6ea yuera rouHoi,i crpynrypbr ,nanttnfi He I m He II,
qTO MOTJIO CtrJII,HO UCItAstrTI, BEJIUIIIIHY OTIPEAEJI,EEMOfi UO HOIITYPY TEMIEPA-

rypbr.
Jlu:rrws. I 4686 He II coorBercrByer rrepexoAy c ypoBufl n : 4 Ha ypo-

BeHb ru : 3 asarorr4rrHo lrvgum Po ro,qopo4a ({lrr. 3). Eraro4apa ronnofi

(Dnr. 2. Paasllrne BcIrErItrr(E 30.VIII.1959 r. uo xlrno([raJrBMy, rroJryrrerrgorrry
Ha xoporrorpa{e n runlru H*.

IllrpuxaMr.r noMeqerrBl MoMeETbr eororpaoupoBarrrrE crreftTpoB.

crpyxrype repMoB u crrtrEoBoMy pacqenJrer{rzro JrtrHtr.fl cocrorrr rae l3 ftor{-
rroHeHT; cxeMa trepexoAoB, o6paayroqzx noMrroHeHTbr rorrltoft crpyxryprr
Jrrruutr l, 4686, rprrBeAerra ta $ur. 4, a. Paccro.suze r{e}fiAy npafiuraul,r
rtoMrlor{eHraMu cocraBJrset 0,54 A.

Boupoc'o6 orHoczreJrbuoft lrnTeucrrBr{ocrtr KoMtroHeHr :rounoft crpynrypbr
Bec6Ma cJro)fler{. Tonnas crpyr(rypa ilrrnrru I 4686 u ay.raracs .(m. Cepzecou [6 J

u f. fepq6eprorrt [71. flpr unaxax [aBJrerrtrflx u rer\rreparype rHrrAnoro aBora
Hol\{trOHerrrbr ronHoft crpyKTypbr MorJrtr 6rrrt paape[er{br z ux rroJroE(eHze
CoBnaJro c [peAcItaBaIrHbIM TeopeTurlecRtr. O4naxo oTlroczTeJlr,Hbre zI{TeH-
CuBHocrE (n orcyrcrnlru caMorrornorqenua) 3aBrrc.fiT oT AaBJreutrrr rasa z Be-
Jltrqtrttbr paapfiAuoro rona. flpz MaJIbIx AaBJIeHtr.trx r cna6rrx Torax sa6nro-
AaeMbre trrrrerrcuBnocru orJrraqarorc.fl or rrlrreHcuBHocrefi, paccutrTanHbrx B

rlpeAtrOJIOEteHtrtr, IITO BaceJreHrIOCrb rroAypOBuefi uernepToro cocToflrrtrfi rrpo-
loptrrrorraJrblra crartrcrtrrrecxrlM BecaM artrx uoAyponuefi, ItaH aro o6r,r.ruo
rrpE[r4Maercfi. Trpu pacrrerax. flpu nonr,rmerlr4tr AaBJre:tsIr4tr yrJttr yBeJrurreHtrtr
paap.rrAnoro rona pacxomAeHrrfl [cqeBaror. Dto o6r,scuflercfl reM, rrro ycra-
r.roBdrreHr{o SaceJrerrHocTtr, IlpoIIopquouanruoft cTaTtrcTtrqecKr{}r BecaM rroA-
ypoaueft, ocylqecTBJlfleTcff TorAa, HorAa cToJrnFroBeHr4.rI HacToJrbKo qacrbr, qro
3a Bpel\{fl )fiEBHIlI aTo}ra r nOa6yxt4erlrloM CooTofirrrrtr }roxteT rrpouBofiT[ Ilec-
rtoJl bno cToJInHoBerluft c anenrpoHaMtr.

Cornacne ua6rrc4aelrblx Ir paccrttrTaHl{brx trHTerrcr{Brrocreft uacryuaer, cor-
.Jracrlo 171, rlpr, raHlrx AaBJIerrI4flx, ItorAa Bpelr.rl Me)fiAy croJrnrroBeHr{gltr4
paBno 7,8 .L}-ecer, a BpeM.fi xtvrrrru. aroMa n noa6yrnAerrr{brx cocro.E-
rtmx - LO-s cen.
'' '[pri 6onee HraeHux AaBJreHrzflx tr MaJrbrx roxax, HorAa BpeMfl Me]fiAy croJrn-

uos'eHfifiMu 6onr,me. !0-8 cen, tsaceJreHuocrb rro[ypoBnefi aasrcur or BpeMeHtr

mrrlrit'drolra Ha AarrrroM rroAypoBue r{ or BepoflrHocrr noa6yx4euufi AaH-
uorot,4Q[yposus. f. lepq6eproru [7] uoAc.urraHbr orHocrzreJrbHr,re trHreHcr{B-
uociztdnh'cryqafl raxoft MaJrofi rrJlorlrocrr4 raaa, rrpu aroM rrptrHtrMaJrocL,
.rro Bo;6fmAerr[e uo4ypoanefi paBHoBepo.rlrso. TaHze trHreHCtrBHocrr[ HaBBa]rbr

1 I tt,.
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(AUHailrzqecHllrvrr4D B OTrZrrZe oT (cTaTrrcTl{qecHI4x)) }lHTeIrcIrBIrocTeft tlpr.l

6o,nsurux Bgaqoguflx rnornocrefi rr ror(a. Cra:rzcru.recxl{e u AuuaMtrqecxlde

rrlrrerrcuBHocrll ItoMtroHeur rrptrBeAeubr Ha $ut. 4, 6 u 4, e.

B yClorzr1 BCII6IIIIfiI{ MO}I(HO IIpI{HflTb nr= l}ts W'l'r:' 10 000" -

- 30 000o, rorAa BpeMfl Merfi[y

SP

crorrr(HoBeH wnufr. t : #,= 10-5 cek,

EFt')

7-'+ils-
$-

il
f4,lz

[0

40

a0

ZO

t0

Olrr. 3. Cxeua ypourleir uoua He Il.

T. e. BgaqureJrbllo 6onr,ute, .telr BpeMfl IIIIBIII{ aroMa n ooa6yrxgeurroM cocrorl-

ur,1t. Momno o4tr{Aarr,, rITo or}Ioctr(TeJr},Hlle urrre}Icr{Buocru rtoMtrollel{T A0JI[(-

HbI 6bITt, 6rume n [fiHaM4qecrzirl. O4na6o npl{H.fiToe nptr BLIqI{cJIeHuZ AtrIra-

MrzqeCHUx IIIITeHCZBIIOCTeft upe4uOJIo11telltre O paBHoBepo.flrHOM nOaSym;1e-

Htrrr troAyponneft .rerneproro CocrofHlI.fl flBJIrIercrI ytrpolqeuzeu. B gefictor-
reJILHocTu BeporlTlIocrz rOa6yx4eHtrfl Iro4ypoBl{efi aaBtrc.flT or illexalra3lla

noa6yrx4euzx.
A, E, Cenepur,rfi ynaaar IraM Ha BoaMolr(rrocm roa6ym4eHzfl Bo Bcrrbrlrrnax

rrerBeproro ypoBu.tr lloua reJrtrfi ($ur. 2) r{HreHcr{BrrblM uBlyrIeHIreM BoAopoA-

Hoit JrtrHZu Lo, ran I(aI( AJIZHa BoJIIIrI L, (1, : L215,67 A) uouru coBuaAaer

c lrnLrueft He II, coorBercrByrouleft repexoAy 4-2. BwnoJIHeIIHbIe ,{xt. 3zp'
HepoM IBl pac..rerrrloHaBbIBaIor,qro B noa6yxgeuuu 1,4686 He II s xpoMoc+epe

eToT NIexalllIsl\{ N{o}fieT I'I1'parE, 3al{eT}Iyrc' pOJIb'
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@ur. 4. Cxelra nepexogou, o6paayxrrqtrx rour(yro crpyr{_
rypy rrlrHnr{ }\ 4086.

. Il.Euay cxeMaTuqecfitr oooBEaqeaLil 6 _ cTaruoruqecHrre; 6 _ Ar,rHa_
. Mr.tqecHrre z 2 - (peSoEaEcEEreD OTEOCUTeJlbEbTe I{ETeHCI{BI|OCTII HOM-

noueut roRrort crpyr{Typbr.
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Paccrworpulr orrrocr{TeJrE,rrbre rlrrreucrlBHocrrt noMrIoHeHT Jr:z.Lr:z.tt l, 4680

ts cryqae noe6ym4euufi ee BepxHero ypoBHfl Ba cser rlorJrou{eul{fl paAl{aquu

Lo. Jluuux )'" 12L5,14 He II cocrotrr r4B ceMrr ItoMrlorreHr, Itoropble pacnoJla-

rarorcfl AByr{fl recubu\Iu rpyrrrlaMu? orcrofltr{IrMl[ Apyr or Apyra na 0,08 A.
Pac.rerbr HoHTypa firruuul rlonaBbrBaror, qro uHTelrctrBrrocrr soa6yxAaroqero
rraJryqeHr4fl Lo 4Rn Bcex Hor\{ro}Ielrr JIr{Hr{tr He II }u l2l5,l4 upu6.nuazrenr,-

rro oAr4Ha(ona (ra6n. 2). B taxou cJlyrlae Bepo.Eruocrr, noa6yx4enzs nro6oro

IIOAypOBHTI aIeTBepTOIO COCTO.flHI{.fl npOlopqI4OHaJI},}Ia CyMMe CIi.n l]l4.nwiE*

Tex r(orvrrrouelar }u L215 He II,AJIfl Roropbrx arorrloAypoBeI.Ib.aBJrflerc.rl Bepx-
unu. OrnocrrreJrr,Hbre zHTeHcraBHocrtr rtoNrrIoHeHT JIrlI{r4r{ i, 4686 r{o}nHo Bbr-
'qucrr,{Tb, ytlHoE(r{B (A[HaMrIqecHr4e)). I4I-ITerrctrBHocTIlI ]Ia cooTBeTcTByrotrIue

Bepo.flruocrra noa6yx4eurr.E rloAyposueii BepxHero cocro.sul{.fl. BrruzclrerlHbre
.(pesOHaHCHLIe)) IIHTeHCIIBHOCTII [pIIBeAeHLI Ua {nr, 4 e.

Ouenra4no, r{To }r3-Ba BHarrr4Terr,Hofi gouurepoacHoir ruu pl[Hbr nax4oii
trror,rrroHenrbr Bo BcrrbIIrIHe paaperlreul4e r(ollrroHerr [ruHrra I 4686 ue 6y4et
roJrur,rM, rr Mbr AoJrlnur,r na6nro4arb Irenoroprrfi peaynrrrapyrorqnfi KoHTyp,

Br,rA r{OTOpOTO SaBI{CI{T OT OTrrOCIlrenr,UOfi I{rrTeHCtrB}rOCTr4 
"KONIIrOHeUr. 

Ha
,r[ur. 5 [ocrpoeur,r reoperlil.recnlre Holrrypbr lta*Vrr I 4686 A upu (AuHaMu-

arecxzx)) (a) lr <peaorraucgr,rxD (6) oruoczreJrr,Hlrx r{rrreHcr{Bllocr.Ex AJI.E Aorr-
uneponcxofi rloJrylur4pr{}Iu Al,, : 0,14 A, 

"ooru"rcrnyrouleft 
xuneru'recxoft

Telrneparype 20 000'. Momno Br{Aerb) qro peayrr},rrlpyrorqtre KoHryp},r B arr4x

cJryaraflx rrNreror Hec(oJrbno paa.rrnuumfi nu4. Itontyp cocrorrr raH 6r,r I{B AByx
norlrfrorreur I r,r II; ItoporltoBoJII{oBafl HoMrroHe]Ira I s o6orx cJlyqaflx cna6ee,
qeM [IuHHOBOJrrrOBafl, rro OTI{OCr{TeJrbHa.fl I{ETeITCIIBHOCTb KOMIIOHenr I lt II
pa3JrI.lqHa.

O6parralrcn H paccrrorper.rruo rla6,nroAaeMbrx KourypoB [rItHVu ], 4686 Bo

Bcrrbrrrrxax. B cnentpe Coruqa DTa JIrIHI4.E rrotraAaer B"IrHrepBaJr Me]r{Ay [ByM.s

Sorocsepunl{rr rlr{HrrflMu X 4685,28 A z 1,4686,22 A. Ha aroM yqacrr(e Her

.BatrerHblx lttttuit frourouleHrlrr) qro rIoBBoJr-fler rtoilyqtrTr, AoBoJrbHo uagetttnr,rfi

noHryp Jrr{Hur{ }, 4686, Ba I4cH[roqeHI4eI\{ AaJreltux }iprrJrr,eB, Roropbre rrpoBa-

.[rBarorc.rr B yHaBaHr.IEre lrrrHrtu trorJIorqerll4n (Srar. 6). Hau6onee uagexur,rft
r{or{Typ [oJryrreH \Irg JryrHmrr r4BryaleHr{flBoBcrrbrrrrHerraJrrn6e, Tart Kar( flpltocrb
OI(OJIOCoIHeqHOIO OpeOJIa I{eBeJII{Ita nO CpaBHCHI{IO C I4IIT0HCIIBHOCTI,IO ilIlHUYi

[BilyrreHr,r.tr. Hpolre roro, crenrp Bcrrbrrrrnr,r ua .nun6e {ororpaSwpoBaJrcfl na

nflacrr{rrnax Rot Rapid co cpaBHr4reJrbHo ue6onr,urzrr BeprroM $oroauynrczz,
tITO TAI(ETO YBEJItrIII{BAJIO TOIIHOCTb IIOCTPOEHI4fl KO}ITYPOB.

,[,,nn oroft BorblruHrr 6rrnu upoSoroi\,rerpEpoBaHbr ABe cler(rporpaMMbr,
cr{flrbre qepeB oAHy !rr4r-Iyry. (DoromerpraqecHfle ItoHryplr npl{BeAeHr,r Ha

$rr. 7, a. fitx Borrbrruxrr Ha Ar4clte L4 cenra6ps 1958 r. {otontetplzpoBaJltrcb
ABe CleHrporpaMr\{r,I, cr{flTbre c r{HTepBaJroru s 30 cer. (DotouerpzqecHtre HoE-

Typrr rIoJIyqeHH o MeHEIrreft ToqHocrr,ro, TaH KaH IluTeHczBlrocrb reJrzeBoft

:ar{r{cctru cocraBJr.Eila rreMrrorrrr{ 6o.ree t0 % ot anrescr{Br{ocrrr rretrpepblBHoro

* Cura JrrrHrrrr (u.ru rcopetfiqecraa rrnTerrctrBrrocm) upouopqltorlaJrrua rIpoItBBeAe-

trrr4lo Bepoxrrrocrrr fiepexoAa rra crarr{crusecnrrft Bec Bepxnero ypoBlrfi

Shct 3he2.Ji1: Air.Bi 
64nqvs 

: 1p..g*' g,.I; tel.
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crrexrpa Connqa u, Rpoilre roro, rrJracruuxz Ilford HP-3, Ha Horopbrx {oro-
rpa$uponancn crer(rp, o6nagaror HpytrHbrM BepHoM. I(ourypr,r rrvnflw
l, 21686 4nx aroft Borrbrrrrxtr rrpuBeAeHr,r ua Szr. 7, 6*.

Cpanuenrze ua6nro4aeuarx w paccquTauHr,rx reoperllqecxu KorrrypoB
({zr. 5) Ire Mo}fier Aarb oAHoBHaqHoro orBera Ha Borrpoc, Har(oB MexaHtrBM
noa6yxgerurn rrvHw, I 4686. ,(,eficrnzrenr,Ho, xor-rr na6nrogaenrsre fioHTypbr

(Dur. 5. Brrsrcuesurre Konrypbr ttu:rrant }u 46g6.
o -AJrfl AuEaMuqecfiux oTrlocrrTeJrbHLrx uHTeEcr,rBrrocTeft;
6 - EJtfl ((peSoHaHosLrx)) oTHocr4TeJrbHbrx LrHTeucuBHocTefi,

xopouo corJlacyK)Tc.fl c ItoHTypaM[, paccqtrTaHllbllvllz Aflff cJlylrafl (peB'o]I&HC-

Horo) BoB6y)fiAeEZrr uBilyqeutreM Lo (oruoczreJrrubre r{HTeHcr{Brrocrtr ltog-
ITQHeHT ToqHo conna4aror), oAHaHo Tanoe )fie coorgolrreH7e unreucunuocteft
Mo)fier floryrlurbc.E tr rlpll (AzHatluqecxl4x)) lllrreHcuBuocr.Ex, ecJrtr u,ti{eerctr
caMorrourorqeHr4e, Pacclrorpulr 3Ttr ABa cryqa.E.

1. Boa6yxt4e'rfre [rvHVLr i, 4686 orpeAeJr.Eercff ts ocHoBHoM peaonaHcHbl\r
norJrotqeHze,\r L4 co Broporo ypoBHfl He II. TOr4a xopouee ooBrraAerr[s

i ! axraft nyurruplr,ri Erlqon ua molrrype l, 21686 ao BcnrJrrrxe Ea nlrcr1e !4 cemx1pa
1958 r., [(]-Bl4[r{MoMy, flBJlrrorcs auuraefi penroir aer4Jr[ Eu (na6oparopuarr.qJrEHa BoJr]rbr,
corJracro [10], l,:4685,70 A1. crryru, fioaRJreurrx lranr.rfi pegxu* ,a*"o" B usflyqerrrrrr,
rlo Bcrrbrmxax oflrrcarrbl n [11],
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Ha6IIOAaeubIx I{OIITypOII C paCCqtrTaI{IlbIlII{ yHailblBaeT I'Ia or0yrcrlll'l0 oallo-

lotrotrtregrr.a. flo uonnoft ageplr{r{, usly.relrrrofi B Jrtr'Ilrutr, rrlox{Ho orlpelteJll'1Tr,'

rrr{cro lrgJryqamr\t{x aror{oB rlo JIyrIy BpeI{I,Ifr n cron6rne c cctlelll'relt I c.tr,z.

*Y*dhW
,u4tuT .ryNM/4,

I
q680,/z

^ltrJds /,\1^tu'7'11

t

o - .o ."?Jl;"';, TJJ::"fl";::i 1TL1 Tl'. ],.fl :: 
" ",,*

,(,nr ncuuurgtr IIa luytle ogo oI(aBbIBaerc.E paBHr,rn l,0 ' lle c.n-z, AJr.fI BcIIblIu-'

KZ Ea Aflcr(e 4,6 'l}e ctw-z.

2, Lo te zrpaer saMeruoft poirtr B noa6yx,qeuuu ypoBH.fi n : 4, ua6lrc-

AaeMoe cooTrromeHue Hor,floHerrr I r,r II olpeAeJl.flercfr HarwrtveM caMorrorJlo-
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qeHlIfl, SIraa TeoperlrqecHoe coorHorxerrrre r{}rrerrcr,rBlrocrefi rtorrrorrerrr I

z I I , l,roxtHo oIIeHI{Tr, orrrrlqecltyrc ToJrrrly:

1) Ans BcrrErrrnr4 Ha rrrrr6e Ir: Irr: (1 - ,-'r) , (l _ e-.tt1 , rAe
xt'Ttr :$risrt:1:B (s, E.srr-reoperr{rrec(r,re orrrocrrrcJrbrrr,re rrrrrerr-

(Dnr. 7. (Dor:ouetprauecmr.re ftorrrypn jiisun X, 46g6.
o _ Bo BcrrbtrtrHe Ea ruM6e 90. VIII 19b9 r. r 6 _ so ncm,rrxHe na
AucHe 14.TX 1gbg r, ToHHaff u rIrpr,rxoBaE rruHrru _ HoHrypbr [nH
AByx aHcno3r4rlr.rft HaH{Eoft rra BcnhrrileH; }r{up[aa rrruufi _ Br,rrtu(;
TEHIILIii I{OIITYP EJIfl PESOHAI{CE",X I.HTEHCI,BHOCTEIZ I{OMfiOIICHT

(T 
" 

: 2,19+ rpa[ycoB, El : 0).

'craBHocrtr ItoMtroHerrr I u II, orpeAeJreHHbre rro }torrrypy ua {zr. 5, o). Bare
rra ua6rrc,qeuzft Ir: Irr:0,38, roryqtrM r, : 0,5 u xil:4,0,

flo usnecr'oMy T JrerHo oupeAeJrurb rr,ncilo uorJroqarcrqtrx aroMoB n cron6e
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c ceqefltreM 7 cnz to tryriy speHr,rrI

ffg:"clko'

Itoa{{uqueHr [orJro[IeHr4rfl B I{eHrpe rrrrnur,r. AJrff AorrrJrepoBcnofi rroJry-
ultrptrrrbl, coorBercrByloqefi reMrreparype Te:20 000', fuo : 0,65 .10-Lz

*r 1Va :6 '1012 cn-z. Hr,cto.fly'a uanyuarorqux aroMoB rroJryrtrlM, r{clpaBr{B
rpauee oflpeAeJreHrryro 

. 
6ea yqera caMorrourorqeuu.fl BeJr[qruy .ly'n aa caMo-

xrorJrorqeHrre. ,(rr rpy6oft oqeuxu AocraroqHo yMHo)nurr, ary Be[r4quHy Ha

rrrl(1 -e-'lr) : 4. Tor4a noilyqraM

N a. 
: 4,0 ' l}s c"M'-z '

2) ftlx BoIIrIIIIKTT Ha AtrcHe IIp[ ofipe,qeJreHr{r{ ourfl.recxofi roJrrqrr BocrroJr},-
:3yeMcfl ypaBHeHr{EMlr

[1- [se-It J- p (t - e-,t);
Iu: [oe-'rtt.' p (L - e-'tr).

'3uaa t, I tfir.trroAcraBJlrfl/r : 1,10 I"alrr:7,25 /a,nony.rae6lT1r: 4,8
n Tt:0,6. Orcro4a onpeAeJrfler,r .rzcroly's:0,9 . l}LB clw-z. flpu rr, : 4,8
unen /"e-'rr o'reHr, x{aJr r{'Bce r4Bryqenue, ua6rroAaemoe B rIeHTpe r(oMrloHerrrbr
II, 4onxtno BoBHI4Harr' Bo Bcrrbrmxe, Torga aHeprr{.fi, r{BJryqaer{afi BcrrbrrrlHoft
B rrvHuu 1,4686, r,pu6r,wawte,rrbHo paBna npor{BBeAegr{ro qer{rpaJrruofi ruteu-
,CIIBHOCTI{ Ha [OJIIIy0 IIOJIyIJIIIpI{Hy JIIIHIII{, T. e.

7,251o'0,25 A : 5,5 ' LO' epelcuz cen.

Bnocn [Ic[paBJreHrre Ba caMoflorrorqeHlle, noflyrlr{i\I

E:b.L}n epefc.wzcen n /y'n: ffi:t,0.LettsnL-2.
Momuo tsuAerb, .rro ts [Byx paccivrorpeHr{r,rx uryrraflx ("c <i l, t > 1)

ilrbr rroJlyqaeM crrJrr,Ho paBfltrxraroll{wecfl qucJta aroMoB n roa6yxgeErroM co-
CTo.flHtrtr AJIfl BCIIbIIUKT HA AtrCITE, BOUPOC O TOM, I(AHOE U3 ETI{X trPEATIOJIO)XE.

uuft 6oree [paBuJrbHo, 6yger paccMorpeH rrocJre o6cym4euua MexaHrrar\{a
uoa6yx4eunrr trrvrHuv- l, 4686.

2. MEXAHI,ISNI BOBByIItAEHITfl I 468b,7 Hc rI
[I TEMTIEPATYPA BO BCTIbIIIII(AX

f{un nnracueu[.s Botrpoca o lrexauuaue noa6y?fiAeHufl tr o BuarreHww rfin-
suqecxux rrapaMerpoB, orlpeAeJr.rrloq,ux na6nro4aeuoe cBerreHue Bcrrbrrugrr B

ilvLul'il l, 4686, cJreAoBaJIo 6r,r cocrasratb ypaBr{enr4e orar{r{oHap}rocru AJr.rr MaH-
crrMaJrbrroro qucra yponneft He II, pelrtrrb zx AJr.E pasrtrlrHbrx gna.reHufi
TeMrIepaTypLI Z rryTeM cpaBrreHl{ff ua6nro4enraft c sbr.ru c;1 e6t1fly1w uaftru ana-
qerrr4e reMrreparypbr Bo Bcrrbrruxe. o4naxo BBr4Ay HeyBepeHrrocru Bo Mrrofzx
rIJIeHaxr BxoAflnll4x B ypaBHelIu.fi CTaqlloHapHocTu, TaI([x, fial( trJIoTHocTL
uoa6yx,qarorqero trBJryqeutr.fi, cerreHua noa6yx4euwg u uogr(Baruu tr Ap., TaHofr
crporrft, rro BecE,Ma rpouoaAnufi MeroA He Aaer orrpeAeJreHHoro peByJrbrara.

Sagauy Mo)nuo y[pocrurb, paccMorpeB ycJroBrle craqtroHap'ocrfiToJrbr(o
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Ar.fl qerBeproro ypoBHx. ,(na sroro HylnHo.paccrrtrTarb rrpoqecclr, otrpeAe-
Jraroque SaceJleHHocrL qerBeproro ypoBHfi, tr paccMorperr naz6onee cyqecr_
BeHHbre z3 Hr{x. ,(ra pacueroB HaceJre}rHocru qerBeproro ypoBHfl ueo6xo-
AIITMO SHATB IIOJItrqECTBO trOHOB TEJIIT.fl HA IIEPBOM rI BTOPOM YPOBHflX.' Houqerrrpar{trfl troHoB reJrufl Ar.fl paarzsHbrx BuaqeHufi anenrpoHHofi TeM-
rreparypbr 7u paccurarr,rBaJracl l. Supzurrnr [3] ua ycJroBtrfl [ouzBarluorruoro,
paBlloBecl{.fi grx He I pl He II. IIpz pacqerax rrbr BocrroJrbayeMc.s BHaueHu.fllvrr,r
nn"rrl nr", za [3J' Benz'ruua krHerr paBHa llucily zorloB He II Bo Bctrbrmne,.
Ha ocnoeantrrfi Toro, qro otrTurrecna.f, ToJrn{a B JrtrHtrflx nafilrauoncrofi cepulr
He II BeJII{Ha, BaceJleHHocrr yponnefi o6r,rqno oqe}ruBaror, trpr4rrtrrra.E 6onrq-
MalroBcfloe pacrpeAeJleHl{e [o ypoBHrrr'I c re]rleparYPofi, panuofi ?, [3, 18]..
OAuaHo ycJloBtre 6onnmoft ouru.{ecxoft ToJrrqr{ B paccMarpzBaeMor? Jrtr{Hgrl,
flBilfl.erctr AocraroqHbrlvr AJI.fl ycraHoBJleuua 6onrquaHoBcnoro pactrpeAeJreHuE
rrptr BbrrroJrueuutr 4nyx ycnonzft:

7) ectw. qrlcJro Bcex BoalvroxrHr,rx yxo4oB c paccil,rarpr{BaeMbrx yponr1eft n,
TOqHOCTZ KOMneHCUpyeTCTI qzcJIoM trptrxoAoB Ha ATtr ?fie ypoBHrr;

2) ectw HBaHrbr B paccilrarpznaeuofi rruHntr He trcqeBalcyr Ba cqer trocropoH-
Htrx rlpoqeccoB, r{alpzMep rrpor{BBogr $orozoutrBaqrrro l{Jirr peBogaHcHoe BoB-.
6ymgenze npyrux aroMoB, IraxoA.f,rqzxc.fl B ror,r xe o6r,elre.

flpr nrruo.nneunm arux ycJroBrfi narn.r[e 6orr,moft ouruqecxofi ToJrllu
rrptrBoAtrT n yBeilzqeHtrIo rlJlorHocrtr rlBryqeulra 6.naro4ap.E MHorogparlrorvry
uepeEBilyqeHzro trptr 4rssyazu HBaHroB. flpr gocraroqHo 6onrmofi orrrtr-
'recKofi roJrqe BpeMrr guSSyauz craHer HacroJrr,Ho 6onrmuu, uro xarr4r,rr?
r(Balrr paccMarpr4Baei\{oft qacrorr,r, noauunruzft s o6T.el{e Ba crrer gJreHTpoH-

Horo yAapa, 6y4er rroraueH IIptr HeytrpyroM croJrr{HoBeHtrtr. 3ro osua.laer,
qro ycraHoF.wrctr 6onr,qiuauoncnoe paclpeAeJreuue rro ypoBr{.EM tr rrJroTHocrr}
z3ryneHtr.tr Aocrr{rHer paBHoBecHoft. flp, qacrore crorxlloseuuft zc,t :
: fLeou Beilzqr4Ha our:I[.recHofl ToJrrqr4, AocraroqHoir. gnn ycraHoBJrSHZA 6onr,q-

Mar{oBcnoro pacnpeAeJreuz.fl? orrpeAeJrrtrc.fl r,ra ycJroBrfir,. rr>#, rAe,

corJraouo [13, crp. 442), "tr:N - rrzcJro pacceaullfi, npozoxoAflrqr4x [pr4
4r{{yazz B cJroe rasa c onru.recxoft ronrqefi, panuoft xi tt - BpeMrr }t\uTHw
aroMa n noa6ymgeHr{ou cocroflElrz; ne - oJrettrpoHrrafl Kor{qeHTpaqr[.tr;
o - ceareHze Heyrlpyrofo croJrI{HoBeEr4.E U U - TepMr4rrecHa.fi crtopocr}, aJIeH*
TpoHoB.

3a sce BpeM.fl 4u$Syazu Ha?r(Aoro fiBanra Ao ero ryrrreHz.rr BpeMfl tt . N,
flprxoArlrc.fl Ha cyrqecrBoBarrze aroMa n noa6yx4errrroM cocro flHau_ v t, . N -.
BpeMf cyqecrBoBanrx cao6o4Hofo HBarlTa. 3a rpeua t, . N Molr(er npozaofi-
rr{ rrorJlorqeHl{e KBaHTa ApyrtrM aroMoM; IratrptrMep, AJIrr BoAopoArroro Ln
Molr{er npotraofiru fiorJloq,eHtre ero trourrBoBaurrbrM reJrEeM co BToporo 11a rrel,-
neprrrfi ypoBeHr,, 4nn l, 303,7 A He II Mo)r(er trpouaofiru trorJron{eune
aroMoM nucJlopoAa, [pEBoArrqee ft trorrtrBaqur trocJreAnero. B raKoM cfly.Iae,
Hapymtrro.f, trpzBeAeHr{oe B},rrue Bropoe ycJroBtre: .silcila noa6ynrgenzft a,ren-
rpoHrrr,rM yAapoM u rymeuzfi Broporo po,qa yme ne 6y4yr paBlrrr Apyr Apyxy,
Tan Kar( qacrb HBar{roe 6y4er racETbcrr ApyrtrNr uyretr. flo cooruoueEtrro Be-
poffuocrefi TyrueHtr.E Broporo poAa tr rrorJrorqellz.E KBar{Ta ApyruMu aroMa}rr.!
Molr(llo oqeHtrTb ornJroHeHze or 6onrquarroBcxoro pacnpeAeJreHrrfl.
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flo4cuer:r,r ornJroHerrrrfl or IlaBrroBecr.roro pacrrI]eAeJIerrrr.E B ycroBr,r.sx
llcut;Iml(r4 AJIfl rlepBoro I,r BTopolo yposrrell uoAopoAa Ir I,ror{r4aoBaHrroro reJrlrrr
lro3BoJr.rlT IIaII oIIeHI{Trr IIJIOTHoCTT, noa6ymqaloqero I4BJIyqeHr4.fl 1I rrageJreH-
rrocrr, Broporo ypoBr.rfl He II.

lSpema IHITBHI,I ItBaI{Ta Ao ero [orJrolqer{r4fl rrocroporrrrr4N,r aroMoM paBr{o
L, .,= 11,r,, . c . h, rAe nL - 

\rncro [ocTol]orrrrr{x [orJror]trarcrqr{x aror,ros B
'l r:,wl, c - cnopocrrr coera r4 k (car,z) - arounr,rrt rtoa(r{nqueur rrorJrorqerrr{r.

Mnomure;nn D, xapaxreplrayrorqrar:r orr(Jror.reHr4e or paBHotseoHoro pacflpe-
/IEJIEII,Ifi, PaBeII b : ts / I,N, PacueTbl, nI]oBeAeIIIIbIc I{a[I[, ToHa3aJ]I,I, qTo

A.rrfl HBalrron Lo npeun tr, o6ycnoBJreHHoe rror,[oqeu.treM aror,raMr4 reJrr{.s,
'6orr,rre, .renr lrIy' (aro onpe4cJrrrercrr rer{, rrro qr4cJro arox{oB He II Bo RTopoNr
cocro.rII'II4I{ cpaBIrI{reJrbIIo rreB0Jrr4no). Tani,rin o6paaou, nprauurroi.i ornJrorre-
lrr{fl or 6ontql,rarroucr(o1'o pacflpeAeJrer-rr4f x[e]r{Ay rrepBrJM tr BTopbri\r ypoBH.fl-
i\rli rJol{opoAa Bo Bcll{trrlte rIo}xer 6r,r:rr, ronrno rleBbrrroJrHerrr,re rellBoro
)rcJIOBI4fl - OTCyTCTBTTe HOI{reIICaq[r4 yxoAoB ]ra Bepxr{r4e ypoBr.rlll r{ B I{orrrr4-
rilryu o6parHr,rr{r{ rrepexoAaxlrr.

f[;rn raorrr,rsoBallHoro reJrr4fl uara6onee cyqecrnerrrryro poJrrr r,rrpaer c[oro-
:c.rrer{rp[rrecxoe rrorJror{errr4c r{Bauron }, 303,7 A xr,rc.nopo^onr O I r,rCt II. Mlr

rrero r,ra ([14J, crp.29 u 35).
Il ra6r. I upr,rne4eru,r Br,rrrrrcJrerrrrLre AJrfr paarnrrHbrx rer{ueparyp Brraqe-

trtrx l.r, trlY n t.r.

Ta6.nrua I

104 7 , 
r,t .104 2.r04 2, 5 .r04 5.104

0,8.10-z 0,3.10-8 0, 6 .t0-s 0, 5 .19-s

I

l, I 1,0'10-2 4.ux ncex r"
I

rlpu nr,ruzcrre*,,r. ne fip.,*fr.,aJrocb paB,brm r0rs. LIa ra6ru4rr BrrAHo, rrro
.BAMETIIOE OTITJIOIIEHtrC OT PABIIOBECHOIO PACIIPEAEJIEHII,fl IIMEETCfl TOJIbITO

'g[a T": 10 000". ,{nx 6onrmmx Te oTItJIoIreHrre r\ro}fier 6r,rrn sbrasaHo roJrb-
no orcyrcrBr{eM KoMrreHcarlr4u yxoAoB BBepx I4 [puxoAoB cBepxy Ha paccMar_
pzBaeMble ypoBHtr.

corracuo noAcueralrA. B. cenepuoro [15 ], gna ypo sutrn:2aol.opoAa ecrb ra-
I{afl l(oMneHcalllrfi. MOXUO OmrAar},, qro u AJr.f, reJlr{.fl BbIrIOJIH.frero.[r ro Hte caMoe.
Ecru xoruueHcartrr{fl rre BfroJrHe roq,afl, ro cJreAyer o}r{trAarb, tro xpaftneft
Mepe Ha aocxo4rqefi BerBrr ltpzBoft paannrufl Bc[brruHrr, qro yxoAbr B KoH-
'rlr,yyM 6yayr npeo6na4arr, HaA o6parur,rura rpr{xoAaMr.. B raxol.t clyrrae
Mr,r uecxoJrbno rtepeoqeHfiM Belurrvry n, I nr^ uto cJreAyer trMerE, B Br{Ay B

.4anrnefimenr,
B ra6.rr' 3 npune4eubr BHaqeHtr.E n, He II, nr,ruzcne*r-rbre gna T : tOa

'c yrreroM ornJroHeHnfl or 60nrqlralroBcnoro paclpeAeJreHtr.fl, a AJr.tr 60ree
slroonr4x reMleparyp - no {opnryne BontqMana.

j 0,,.,0-.

l[' 
"

t2

lzN 0,7.10 0, B .10-z 0,3.10-s 0, 6 ,10-4 0, 5 .10-a

269



Boa6yx4enr{rr aJreKTpoHHr,rM ygapoM
Llucro noa6ym,qeuuft a I cu? Ba I cen paauo cor.ilacEo [73, crp.1l21,

zhq- n 

^.'n,' 
C kq: Ttk. tte. ar^ ( !!!-\i (, | *\ r;#

\,,,,,") \-'t kT)

,[,nn nr,ruucneulrfi a:rofi seflrrrrrrHr,r HaAo BHarr, l?e, nr. u aS$exruBHoe cerrenr4o

noa6ym4euzfl aJrenrpoHHbrM yAapoivr {7,n. Cornauro [16] u [3], EJrenrpoHHyro
rlJrorHocrE, Bo Bcrrbrruxe Molr{Ho rrplluflTb panuofi n";= l}racuw-8. CeseHras

nos6ym4euufl. AIrx BoAopoAa MolnHo crrrlrarb r4aBecrHbrMtr{ c ror{Hocrblo Ao
oAr{oro roprAxa. Cornacno ll5, 14, 17J upu pacqerax 6y4err,r trcrroJrbBoBarb,

4ra nos6yrxAenr[.fl r4B oc]roBnoro ypoBH.fl BHarreHu.fl Qt. : l}-ra tt Arrfr. [pyrux
yponnefi 4*t: L0-", c'rurratt, qro ceseuufl. Alrrt rloHa reJII{fl r[aJlo orJrrrrra-
Iorcf or ce.renufi AJrfl arolra BoAopoAa,

Br,r.rracueuubre AJIE paBJrr4r{Hr,rx I'" eeilwuwtrbr z14t zra Lt zyl kz rlpr,IBe,{eHrr

s ra6r. 3.

Vgaprr Broporo poAa, rrpr{BoArqrre K Tymeuuro noa6yx4er.rnbrx eocro.fl-
layfir n ) 5 ua uerneprrrft ypoBer{b, npene6perxur{o il,raJrrJ ro cpaBHe'Hrlro c'

roa6yrr4enzauu DJreHrpoHrrbrM yAapoM.

Boa6ym4euufl rrsilyrreHlreu L* tso4opoga

B ro prrnr BoBrvIolItHbrM rrp oqeccolr, BeAyrrdr4r\r H B aceJreur{rc r{erBepror o yp oB-
rrrr, Mo)fier 6rrrr, peaouaHcHoe rrorfloqeHlre rra.lryqeHza Lo ncurrnrHu, Cor-
JracHo cl(aSaHrroMy paHee, IrJroTrIocTr, rrSJry{eHrrfl 6rprara m panuonecnoft,.

9zcro fiorJrorqeutrfi xsaHros Lo aa 7 cen n lc,rs panno

R.z-+: nrpra. Bra,W ,

tge W - MHo?rtI4TeJrb, yrrtr(Tr,rBaroqufi Herorrgoe coBrlaAerrl{e AJrrrH BoJrIr :lantwii

L,wlu 7215 He II. rlroSu oqer{trrr, aror r,rHo}r(ureJrr,, Mtr BLrqtroJItrJrI{ zHTeII-
cr{BHocTr, B rraHww Lo ua paccro.EHrr.Ex Al,, v L]u, or rIeHTpa Jrr{Hrir[, paBHLIX.

paccro.flIrrlro Me)fiAy r{eHrpoM Lo z 4nyrua rpylrlaMrr ItorIilouerlr r,mnwr }" 1215.

He IL
llpra nr,ruucJrel{r.rflx trpuHr4rvlaJrocb, qro lrmnutr Lo pacurrpeHa Ba orrer cou*-

ilrecrHoro 4eficrnraa aSSenra ,{onurepa rr BaryxaHr{r [I3[yqeHur. Tarofi Nlero/t

oIIeHKr/r i\,ro)fieT rrpr{BecTr[ r( Eer(oropor{y 3aHt4)r(eHwto w, ecJlrr Ha paolnl{peHldo

rvrHav 4eficruyer raHlr{e aS$ext llirapxa. B ta6n. 2 lprzne4enBr sHaqeHI4rt

W, a n ra6n. 3-fr2+d A:l.fl paaJTrzrrHbrx reilrleparyp.
Ta6rruua 2

?e, rpaATcr,r

5,0. l0r2,0. 10{

AI, A

0,50 0,5 f ,,,r.,r-,i ,,r,,,', j n,r.,,,-,

0,40,58 / u,r,,,,-, i ,.,n. f ''' "'^'

2',/0



Pa4rrau,lnur,re soa6YiItAeIrI{rI qerllep'r'oro ypol}Hn

'Llerueprr,rit ypoBerrl i\rolner eoa6yx4a'rtcrl I4BJIyarelII4et\r c rrepBolo, I]TCI-

por.o 1r rperbero yponncli Han co6crBerlrlr,Ill r4aJlyqeu[eiu BcrIbrIrIHrr, ecJltr orr-

TtrItIECITAfl TOJIUI,A B COOTBETCTBYIOTqIIX JII4IIMfIX BCJII'I(A, TAH I'I CO,[}IEqHbI]\I I4i]'

JIyaIOIMCNI B TeX JII4HIITIX, B I{OTOpbIX BCII'IIIII{a IIpOBpaq}Ia'

B rl,rtltgx, coorBercrByloql[x lepexoAar{ 1-4 v 2-4, otu4;1l3c1ylo roJltqy

JIETITO OIICHUTIT' IICTO.TII]3OBAB N7 U N2' IIPUREAEH}IbIE B tA6I. 3, II IPI,I}I,ID JII4,.

HeriHyro roJrrqy cJrofl Ilc[bIIrrHI{ - 708 c,tt,.,[,nn uepexo1a l-4 t ] 103 npn

T">1,5'L04, AJIrr 2-4 r(1, ecrrl,I 7r<2,5'104, I't t:108 rrllr,r

'1 

" 
: 5,0 '104 rpaAycoe'
Onrn.recrtyro roJrrr{y AJrrr Jrr{rrr,rr4 3-4, (?" 4680) ruoxno oqeHllrb, onlleAeritrBr

ne UO cpOplryle BO,[bltrnlalla, T. e. IIOJIyvI,ITI flBIIO I]flBTTLIIeIIIIyIO OqeuIry.,I{.uA

2,5 .704 rpa4ycou t =t0,2, O.rewr4rto, llro IIpL{ tarior,i se6o;nr,lloii oIIrI,IrIo-

oHofi ToJrrr\c lrJrorrrocrb co6crBCFruolo rrBJiyqeIrr,ItI Bc[];IrrlItr{ IIe xIoE(er 6LITI"

RCJrr{r{a r4 elo poJIL IIe npeBocxoAl{T poJIL coJI}IeqHoIo IIsJI}YeHlLfl /{.[.fl 31'Oii

Jrrrrrr{rr. lrna 1' .= 5 . 10a rpa4ycoB poJrb co6crneuuoro I,{BJryrIeIII,{tI RcrIbIIrHI,l

n aror,1 AJIr,{He BoJIHbI rIo}I{er 6r,rrl necr,l{a SIratII4TeJrbIIofi.

9to6r,r Br,rflcrII,ITb po.rIb co6crBeIIIIolo 14BJryrrcHrrtI BCrrbIntl(I,I AJIlr nope-

xoAoB 7-4 n 2-4, ypaerleHlre craIII4oI{apIIocr}I pellraJlocrr ABa}HI(Lr - AJrn

cJlyrlarI, I(OrAa rrl,roJlo c[orrTaH]Ilrx nepexoAoB Rlrrr.3 TL:Aar tt. nnAD lluoro 6tlns-

lrrcr rrerl arucJro BoB6vrfiAeH[i nrPruBrnLT tt?o24 'Brn, t^. e. HorAa tIo]HIIo IroJIo-

1r{r{Tlr /zr Q rn . .8,.t ,: 112 ' Pro ' Brn -: 0, t,r llJIfl cJlyalafl, ItolAa TIIICJIa cIo}I-
rarrrrrrrx ncpexololl BHrrB rd BoB6yE{AeHuii co6crseuHLIr{ r[BJIyqeIII,Ieil,I I]aBIIH.

,[,.ua ucpexom 3-4 B]rr,rAy floqr?r rroJrHoi,I [poBpaqHocur croii JII{}Irr]4 }IoH{-

rro yrrr{Tr,rBarr, ToJrrrHo Acr:rcrBr,re coJlretl}Iol'o I,IBJryqe}IrIf , no Hpaiineli ltcltc

i\ilfl reNrlrcparyp 7" < 2,5 ' 104 rpaAycoB. 9ucno Bo36y[{AeIrI,Iii panno

tl,B ps4 .Brr.- l?j 1,6 106, eclrl p - noJIOItlIIIa paulloRCcnolli urotuocttt
nprr 7' =-- 6000".

Penon6r'llatull{ rr r(acfta[rllre nepexoAbr c RepxIIIIx 1'potuerli

tlr,rcrro pcrtorr6niraqttii rrotxuo o{cllrlrb no r[opuylc (t131 , ctp. 114)

Zyn- ns'nt' 4rc

n1 t,

(9")*'e ffi u'd,a,

Horopar, corJlacHo [15], upeo6paByerc.fi B ypaBHeHue

Z1n: fte."r*. . exrrl- Li(e-"")1,
K-.

T',2
e

r/{e AJr.rr He II K :5,5 .10-5, 
",,: i} u li (e-r*) - (rynHqna r{rrrerpam,-

rroro JrorapuSnra, ra6yruponaHrrafl B t121. JJrr.ruc.lrerrnble BFrarlerrrrrI npr{-
BeAcrrbl n ra6r.3.

,{,na remneparyp < 2,5 ' 104 rpaAycoB norrrleHrpaqua He III ur,r.rtoxtua,
nooTor\ry AJrfl errrx rer,rfieparyp pertou6lruaqrru rre nprdnr,rNraJlr,rcr, Bo BIIr4MaHrrcr.

z',/ I
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Yucr ttacriaArrt,rx rrcpcxo4or rpe6ycr 3iraui,r.a Bacc.rrelrrrocru yponueli n, ). 5,
1\1[u nprrr.rr;ru? rrro rrrrcJra crrorlTaHrrbrx nepexoAou rrerraxrrro].o rpeBocxoA.rrr
tJrrcJIo peHolr6ulraqrrit. B raItoilI cJIyrrac, I(flri rJr{l{rro rta ta6;r. 3, r,rlrfi nlo]r{}ro
rrllerre6pearb rro cpaBlrcHr,rro c Apyruxrrr [poqcccarlr,r BaceJrerrl{.r ypoBrrrr n, =.4,
Orrpan4arrnocrb rartoro npe4rroJrolrierrrfl 6y1cl urirta3arra lrlrffie.

Ilpolleccu yxola c rrerBepror-o ),poBHrr

.Har,16o"ucc e(ir[enrr,rrnlrrr rrI]oqecoorr onycrorrrcrrl,rrr uer]ro])ror.o vltoBrrfl
flll.rlflIoTcrr cTIoIITaIIIILIe rrelloxo/LlbI Ira ne;lur,rir, rropoii r,r rperr,ri,r ypourru. Co-
ortlorcrByloql,Ic BCIlorIrIIocrr,r rlepcxolloB Ba[]rcarrrrr n ra6rr. 3. 13trrryixllcurioe
J4rJJryqeHr,re trpr,r paccxra.IpnBaeilrrJx TerrIreparypax po.[r,r rrc I,Ir.pacT.

Tyilalquc c ro.rr ri J{oRcrrr,rr{ oqerrr,rRarorcrr no r[ opiuy,ne

Zat:\ts'hr'C,i,

- -€rr
Cor: ffe 

ttr .CM.

l'/:\e

JJrrqnc;neunbre BHaqeH[,Er rrprirBeAerrbr B Ta6r. 3.
14ouuaaqna aJrexrporrHr,rM yAapoM or{eHr{Baercrr, cor.Jracuo [15], uo r[opruyre

zqt: nq.n".ca1:no.,,"Bi #{+ -F t - ti (c-*,)l} .

(2nkT) 2

3na.renlafl Zn,lnu npIiIBeAerIbI s ra6il, 3. Tau x{e [prr]leAeur,r tsbrrJr4cJreHrrbre

BeJruqr4rrbl Znulnn tt Znoln,n,

flepexo4sr Ha ypoBrrrr n ) 5 rroA AeiicrBtrerr paAr{aqwu BBrrp.y Maroi.i on-
rrralecHoft roJrrqr{ coorBercrByrorqr4x twuvrft AJrrr reMreparyp < 3 . 104 rpaAycoB
olpeAeJltrrcTcfl ToJIbIto coJIHesHr,IM I{SJIyaIeHueII. Benlr.{lrHlr pas . Bas, ?qa . Bta
w pq . Bn, upune4euu r ra6n. 3.

O6parqaacl H [l]zBeAeHHbrM B ra6r, 3 qlrcJran{ fipoqeccoB AJrrr rrerBeproro
ypoBH.fr, rrolnHo B[Aerb, qTo Arfl orleHr{r4 oTrrocr{reJrbuofi potlr pasruqHbrx
IIpoqeccoB IIy?(IIo 3r{aTb BeJlr4l{tlTty 11,3, a TaH}r{e SaceJleIIHo0TL Bepx}rtrx ypoB-
Ireft, xor.E 6st nr.

.I{nx oupe4eJleH[rrr ns Mbr rlocryrr],rJr]r cJleAyroqrmr 06paBoM: Torrrro raH ]r{e,
rrar( ll Arrrr tx : 4, 6ttta Bbrrr[creubr rrucra Bcex flpoqeccoB yxoAa u nprrxoAa
Ha tperrafi ypoBeHb (ta6;r. 3). ,(anee 6r,rnu cocr:aBJreHr,r ypaBrreHr[.rr craqr4or{ap-
rrocrlr AJrfl rpeTr,ero r4 arerBepTofo ypoBrreft. flpra peilreHr4r4 arrx ypaouennfi
nrLr crrarrafia npene6perlTr BJlrrflHfferr ypooneir n)r- 5, vpanrreuza pc[raJrIrc6
B AByX Bapuarrrax.

1. Co6crseHHoe r4BryrreHr{e Bcrrbrrrrxrr rle r{rpaer poJrr,r AJr.E rrepexoAoB
1-3, 2-3, l-4, 2-4, 3-4, r. e. n7 . prc . B n: 0 z r. [.
Vparueuma crar{trouap}rocrrd B arol,r crryqae [ptrMyr Br{A:

I$rrr n:3: Zn* Zrrl nu.AEs: nB(A$ + AB2);

\ilrr n: 4: Zrna Zrn-l Zrn* na.gs,lBaq* Rzq: rla(An, * Anr)- Aa).

B ypanueur,rfl BnrrorreHbr roJIr,Ko
ocTaJIbHLIe, Merrbrrrue IIO BeJIurIuHe,

ypanneuzii, [pr4BeAerr B ra6r. 4a.

18 fnas. HpbrMcKofi oocepBaropr.ru, r. XXIV

qJreHr;r, rrrparorqr4e cyrqecTBerrHyro p oJrr,,

or6pourenlr. Peayrr,rar perueFrlr.s arrrx

oryoat n



2. co6ctseuHoe r,r'ryqeHrre Bcrrbrurxrr trrpaer poJr6 AJr.s uepexogon t-B
w l-4 

',pw..r'" > 15 000" (gnr 6oree Hr4,r{trx rerureparyp orrtrqecfiaff ronrqa
B arl{x JrtrHr{flx uana). fiw Tr: 1,5 '104,2 .l}a a 2,5 .104 ilrbr perrruJrtr
ypaBHeHr4.f, crarlzoHaplrocrtr AJr.n rperbero z rrerBeproro yponnefi B rrpeArro-
Jro)r{eHtrrtr, qro qtrcro clorrraHrrr,rx [epexoAoB 4-7 U 3-1 ypanuoBemtrBaerc.fl
qtrcJrol\{ paArraruBrrbrx noa6yx4eunfi. vpanueuur crarlrrorrapHocru rorAa
ilp[i\ryr Br4A:

IIJrfl rz : 3: Zrc* Zrrl- na. Anr- ns , A"r;
lrlrr n : 4: Zrn* Zrn* Zrn-l- nr.pen.Baa* Rzs: rlt (An l Anr).

tlzcna tl,B Lt n4, nolyareHHbre peueHtrer,r arlrx ypanuenufr, [puBeAeHbr
s ra6n. 46.

Ta6rlrqa 4

o,a.to-,
0,7.I0-z
0, I .101

3,6.108

Ar" 5 ' 104 rpaAycoB i\,rbr rrprr{err paBer{crBo crror{raFrrrbrx rrepexoAoB
r{ paIlr,rarunur,lx uoa6yrH4enr,rit 4.rra ncex nepexoAoB: 4-I, B-1, 4-2,
3-2, 4-3, Ypauuerlr,ra craqr{oHapuocrrr rrptr}ryr Br4A:

I.\Jrrr n:3: ZB* Z2rl nnAnr: ns(Crt)- Cor-r, Cri;
L\rrrr n:lt: Zul Zrn-S nrCra-l RzE: nn(Cn ), Cn).

Penreuue err{x ypaB}reurait gaer nB rt rL4, rrprrBeAeurrbre s ra6il. 46.
cpannunar pe,yrrbrarbr pe,reurzii s o6orx Bap[ar{rax, }rerpyAHo y6e-

AWTbCtl, rrro qtrrcJla n3 lr lL4 rlpanTrrarecHlr oAI{IraKoBLI, 3a rICHJIrOqeEtret( CpaB-
HrreJrbllo ue6onruroro pacxolxAeur{n AJrtr T : 5.10a.

rlro6r,r y6e4nrrca B ror{, .rro upene6pex{er.rr{e Bbrcrrrr4}ru ypoBHflrlru c n ) b
He rrpI4BoAIiIT It Bar,reTl'Ioii ourra6ne, MLr BblrrprcJrtrJltr Bce rlpoqeccbr BaceJleHrr.fl
rr.flToro ypoBlrfi z yxoAa c Hero. Bu.rucrerrnLre Br{aqeuu,rr nplrBeAerrrr s ra6r. 3.
I4cuorr,ayx rroryqeHI.IbIe BI{aqeurr.E, rrbr peurtrJrrr rprr ypaBHerrr{fl crar{LroHap-
HOCflrr( AJr.fr rperbero, arerBeprofo rr rr-flToro yponuefi coBNrecrHo. flonyueuurre
SIIaqeHrLfl t7B Itr n4IrpaRTI{{eCHu OOBIIaAaIOT C BblqtrcJleHr-rbrtru 6ea yUera [.rrTor0
ypoBHfl. Tanlru o6paaort, [oryqennbre perneur{r ypanueullli orarluoHapr.rocrlr
AJIf{ ns v n4 [ocTaToaIHO TOTIHbI.

tr4cnolr,ay.a [oJIyqeHHbIe BuaqeHrrfl nB Lr trplrHrrrrafl Bo BHr,rtrraHfle ro o6cro.s-
reJrbcrBo, qro BepxHue ypoBHLr c r,roMeporr n ) 5 [paKruqecKr4 He BJruaror Ha
saceJreHHocrB ypoBr{fl n : 4, paccuorpriu, HaHtrle [poqeccbr nos6yxgeulrr
Ir],:r:F.frw I 4686 zrparor otrpeAeJrsrorqyrc poJrr, B pacclrarpr,rBaelroM urrrepBaJre
reMleparyp. tr4a paccnorpeurlrr ra6.n. 5 BZAlro, qro Ailr{ rer{[eparyp or 104
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1,0
1,5
2,0
2,5
5,0

0, I'10-zo
1,7.10-8
2,7 .10-2

3, 6 .101

4,3.106

2,7 .10-zt
'L,t.t0-?
0, I .10-2

0, 7 .101

0,9.106

z,o.ro-,
,1,, 5 .10-2

1,2.701
101

CoOctrcnsoc lrsilyrrelrlle yrtrelro



Ao 2,5 '104 peBoI.IaHcI{oe

rrJrrr Aalne 6onuuyro ponn,
noa6yx4euue I{3JIyqeHI,IerI
qerr Erexrponrlrrrl yAap I,I

Lo nrpaet raxylo rlte

Apyrr[e npoqecc],L

Ta6.uutra 5

I tpnxolt

| %:-l ^, | ',, 1""Pr | * 
-^

101

1, 5 .104

2,0,104
2,5.104
5,0.104

0, 75 . {0-rz
1, 8 .10-1

0, I .105

t, 6 .108

2,tt '10t'r

0,8'16-i+
1,7
0, 8 .106

1,7.100
2,9.1011

1,1.10-rr
3. t0-2
t. 104

L07

4, 3 . 1014

o, +.rou
0,62, 1011

0, 5 . l0-tz
0,5.102
0,4.r07
t,ti .j0()
'1,, f i0i4

1,5.10-t't
1,6.10-t
3.104
2.107
5. 1016

Ponuo Ilepexo[oB 2-4 to1 geircrnueu pe3oHagcl{oro eos6ymgeur'rn o6's-

rrcflfleT1tt roT I.Ia uepnr,rft BBTJLfiA Cr:pannr,rir {aXt, urO BLITII4CJIeHHLIe SHaaIe-

H!\fl nL 6olrrue, aIeM I?B Ana toft )fie rel{[eparypbr'
Olnocrarenrlraf rrrrreHcl{Buocrb ltorllouelrr na6nroAaeiul;rx ItoHTypoB JIlr:

nur,r I 4686 A n o6oux Bcrrlrmgax B Toqr{ocrr4 corJlacyercfl 
" 

361qr,ts71@}Igol4

AJrrI peBoHaHcIIoIo noa6yx4eur,rn (uro rpyAuo o6tscnr'rr6 cnyuaftnrru CoBIIa-

geulleru). B cs.se11 c aTri\{ cJIeAyeT cAeJIaTb BbIBoA, tITo ocHoBH},rr[ MexaHtr3r{olt

noa6yxtgenllfl aroft nilurrr4 .flBJrflerc.rl rlorJlorqeHrre flafiltarloscxo"o uary'rs-

Huft Ld. Jlwr+an I 4686 A our:u.{ecnra ro]Iltafl. Mornno [pl4Becrll elqe 0AI'III

aplyr.IelrT IIpOTI{B O6t.sCneurlg CoOTIIoIIe}II{fl HolI[oHeHt I er II HOurypa atoii

Jrr4qriu BJlr4.flr.Irror\{ carroltorllou{eul4fl. Oupegerennble HarII{ B rlpeArloJro}fie-

uwwr ) t.u,rClra aToi\IoB/y', n 103 paa 6olr,ure, uer,r1[rIJI;I BcIIsIIIIKr Ha,Rvm6e,

r{ TOJrr,fio n 102paa 6onr,ure AJrfl Bcrrbrrrrntr Ha Ar4cne. Tpy4r,rO O6r..sCuuff, raltym

pa3Hr{r{y AJr.fl AByx BSII6IIIISH. ItpOnte rOIo, I{aK I[o]I{Ho Br4AerL, wa ra6t.4,
BeJrurrr4ubr ly', u Iy'n rle lloryr orJrl4ararbcrl [pyr or Apyra rra rpl[ fiop.flAl{a.

3. TEM[IEPATyI'A BCIIbIIIIftI'I B OEJIACTI'I CBE9EH!I'fl He II

Mm lroxrelr rerrepE orierrutn remileparypy BcnbIIIrI(i{, cpaBHlrBa;r na6ltro-

Aaer,rbre BHar{eHr4fl 1[o c nr,l.lracJreHltblrlI,r. Ha6ltogaerlafl Dr{I{ccr{fl }, 4686 gaer

rlrlclro ugrryqarcrqllx arortosly'a : 1,0 ' 10e glx BoIIrIIuHI{ na nran6e w Nn:
: 4,6 . 109 4ln BCTILIIuI{I4 Ha AI4CHe. MZ ta6l. 4 Cne4yer, IITO TaHOe r{I{CJIo

Iy'a Irpu JIuHefiIIbrx paaI\Iepax r{sIyqarcIqefo cJIofl I =: L08 c,44 cooTBeTcTByeT

rer,rileparype T :2,5 'L04 tpalycoB AJr.rI BcnblruKll Ha luu6e v- T :2,6x

x tOa A.ns BcrIbrIIrHI[ Ha Ar4cxe.

c gpyrofi cropoHr,r, Mbr xro)fier{ _orleHrrTb 
re.rlrleparypy HenocpeAcTBellHo

ro uzpr4He Kogrypa IuIHuv l,4680 A (ncurrmHa Ilpo3paalHa), eclra oua ollpe-

AeJr.freTgfl TOJILHo TSIIJIoBbII\,Iu ABIIE(elII4fllIZ arOI,IoB. Te.nmepatypa, OnpeAc-

JreHHar{ rro (ol.Irypy, oxaablBaerca pannofi 4,8 ' 104 AJI-a BcIIbIItrflI{ Ha r11,1g6e

U 5,3 . 104 gna 8S116IIIII{I{ Ha AI{CIte. 3tU aua'reutrfl cuJIbHO paCXOATITCfl c0

3}IAAIEHLIflI{tr{, OIPEAEJIEHHbIMI'I IIO III{CilY ATOI{OB B qETBEPTOI{ COCTO-'IHPII4.

flpn.lar.ry ragoro pacxo)fiAeur{.8 TpyA}ro trcxarb s ourl,r6o'ruoM Br,rartrcJreuxrlli

BaceJreHgocrtr arerr )proro ypoBr-rfl. ,{eficrnratetr,uo, yHaBal{Hoe pacxo}fi[e-

HI{e Ter\rilepaTyp IIOrJIO IloflyqtrTbo.fl JIUIIIL B TOI\{ CJIyqae' eCJII4 BLIqECJIeHHLIS

BaceJrer{HocTl{ BaBbrIIreHrr n 106 paa. Boauo}r(Hlle HerorrHocrl{ n n, He II, n,

rrJroTHocru ualryqeHux Lo noryr [pIlBecTI{ r orura6ne roJlblto n 10-100 paa"

oryr lBrr1

Zu



Ilptr T : 4-5 . 104 rpa4ycoB r4rrrelrcrrBr{ocrr, rraryrregug s 1, 4686 Ha He-
cl(oJrrrfio [opfAnoB rrl]eBbrrtraJra 6tr ua6tro4ael,ryrc r{HTeHcUBr{oCTb.

flo uupzne r(oHrypa Molr(Ho iloJryqurb roJrr,Ho Bepxr{rcrc rpaHrrrly re}r-
[eparypH BctrLIlIHrr, TaH I(aH TepilIflqecHl{e cHopocrlr Moryr fBJrfrbc.fl He
e4uucreeuuofi uplruranoit, nprrBoA.rrrqer"r rr yruupeHtrro luHum.

Oqenna aSSeHra Illrapna [oI{aBIJBaer, qro B ycJroB}r.rrx Bcrrbrrrrnrr oH He
MO?I(eT OHa3aTL BaMeTHOTO BilIt4t{HPIfI }Ia yBeJII{qeHI4e nOJIyriltrprtHr,r lu].rtrr/l
r 4686 A. Bepoa*ree Bce'e trpeAfloJroxreHtrre, qro pacmtrpeHrre runuu o6yc-
JroBJIeHo o${enroru ,(onunapa, cBflBaHrrr,n\r He ToJIbno c repMuqecHr{lr; Ho tr
c typ6ynenrnbrrr ABrl)r{eHrreM rasa. Typ6yJrerrrHarr cfiopocrb B ra(onr cJryqae
AoJrmHa 6r,rm, paona ut: 70 n,ttlcen s o6[acrr4 cBerreHfi.fl He II HaH Arrtl
BcfrbrluHtr ua nulr6e, Tafi rr Ail.rl Bcrrbrrrrxl,I Ha ArrcHe.

,(na o6ezx Bcrrbllrreli lrEr r{MeJrrr rax}fi e B oB r\.ro}nHocm upo{ orolrerplrpo Bar},
JrrIHtrtr nefirpanruoro reJrr{s }t 3964 A z i, 5016 A, npr4gaAJrex{atrIue crrHry-
neruofi czcrer\re tr He zMerou{ue rouxoll crpynrypbr. Oruoureuue uoJryrxlrptrH
BTux rtrHtrfr paBHo oTI{oureHI{Io AJrr.,IH BoJrH, rrro rlo3BoJlrrer cAenarr, BaxJIro-
'qcHue o6 orcyrcrBr{r{ B Hr4x calroflolrJron{entrfl. Teuueparypa, rroJryqeHHa.fl
lo utrptrrraM Hor{TypoB arrax nznur,l B npeArroJTo}fieHr4rr ut:0, paBHa 1,6 . 104
rpaAycoB AJr.fi Bcrrbrrrrxrt Ha .nltu6e t 2,6.104 rpa,qycoB AJrs Bcrrbrrrrnr,r Ha

AEcHe. Cpanueuue trx c [oryqeuublNrrr Br,rlre BuaqeHrd.Er\{r{ TeMleparypbr AJr.tr

He II uoxaebrBaer, .rro n o6ilacrflx cBerreurrr{ rroHriraoBaHuoro rz uertrpanr,uoro
reJrufl BoBcrrbrmHaxHaHre^{treparypa,Tar{u ryp6yneurHafl cnopocrr, pa3JII{qH],r.

R aanrro.IeHze aBroprr rrpuHocflr lrcnpeHrrrorc 6naro4apuocrr A. E. Ce-
BepHoMy Ba qeHrrr,re BaMerraHrafi vtr. YI. Jlur,ropeuno Ba ronorqb n o6pa6orne
oleHTporpailrM,
22 geua6pt 1959 r.
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COilOCTABJIEHI1E CHOPOCTtr{ HAPACTAHI4fl. flPHOCTM
BO BCTIbIIUKAX

I,{ PA[I4OI43JIyqEH?rfl HA BOJIHE 1,5 ttt

9. E. /dy6oa, II . I. Mou,ceea

Cpanirrrlaerca cxollocrr, Irapacrarrrrfl flp(ocrr,r n I-Io 4,rn 123 rclr,Imen lr <norpvaultii>

tllorixy,ron c paArror4aJryqenuerrr Cornqa rra BoJrIre t,5,rz. ,(enaercfi Bbruofl, qro ar(TlrBrlocrr"

rcrrrrtrreli B paAflofl3flylrerrl4rr rra rotue 1,5,1, cBfiBaHa co cRopocrbro Hapacraulrfi rlx Epr(ocrlr.

A COIIPARISON OT T1ID RATE OI' INCREASE ]N BRIGHTNESS IN FLARI]S
A.r*l) IIADIO EX,IISSION ON 1,5 I'IETERS by E. E. Dubou and I. G. Moiseyeu' -
The r.ate of increase of brightncss irr Ilo, for'123 flares and the <brighteninqr of flocculi rvere

colrpalccl yith solarraclio enrission otr 1.,5 rn.A coticlusion is ruade that the activityof flales
alcl <brighteningsr in radio enrission on 1,5 rrr is cortltected rvith Lhe rate of increase oI

their I-rrig'litrtess.

R t1] paccuarpr{BaJrzcb rrexoropbre cBoficrBa BcrIbIIrreIt I} SaBtrctrMocr?r

oT CnopocTr{ r{apacral{I4fl .FIpItocTlI B JItrHI{I{ Ho. 7Ie pa6oTLI, B aracTHoCTtr, cJIe-

Ayer, rrro rroHocibepflbrMr,r a{Senrarrrr colpoBo}r{Aarorc.rl B ocHoBHoM BCTIHITIIIIT

c 6r,rcrpr,rrt pocror{ .flPltocrll.
B t2] 1rpeAJraraercr{ paaJr[ararr, xpoJuoc(bepHlre Bcrlbrlufirr rr TIeAJIeHITLIe

yBeJrrrlreFrr,r.E flprtocrll tfnonxynon - 
(rro.flprlaHl,Ifr)) no CxopocTtr rlapacTal'Il{rr

.fipnocrtr, TaR ItaH no ApyII,ln{ nallaxlerpai\I, l{aIt IIanpIIl\Iep, [o.fIpitocTtr B [IaIt-
Crrtrlrre rr rro IIJIotqaAI{, oHpI alacro I.Ie oril[qalorofl ApyI oT [pyra, a Boo6lqe

oHrI r\,rorlr oltaaarrrctl cfram.recrur l]aBJrr4rrHErr,II{ -flBJreHI{.Fr.N{I4, cxoAcrBo Me}r{Ay

ItoTopbrt[I t{o)r{eT Bal{JrloaraTboil TOJIL]{O B CalIo}I tpaxre TIOBbITIIeHHOIo UBJIy-

qeHlrfl a flI4HUrr Hq.
B pa4e pa6or, IlalpuMep u [3-5], yxa3r,rBaerc.fl, .lro alacrb BcrIbIrIreIt

He corrpoBolr(AaeTcf rroBr,rlxeHublrl pg,(nolrSJryqeH[er'I. Ha soilr'Ie 1,5 *1, o4na-

rro, KaH orrreqaerc-fl s [6,7],6rrcrprru rrpoqeccarf Ha CoilHIde B JII{}Itrrr Hd B

6olrr,uurncrse CJryqsst corlyTcrByer crlopaAualecpoe paA[orltBJIyqeHue' fIo-
aroMy [peAcraBITJIoc[, I4HrepecHbIrI paCcIIoTperL aHTuBIIOcT]' B paAzotrsJlyrle-

/-r*-/o
HIIII BC[I};IUIEH U (NO,EP'IAHUiI)) B BABI{CIIMOCTtr OT IIAPAN{ETPA P: -W..-'
xapar{reptrsyrorlero cHopocrb HapacraHlrfl .fIpltocrll. 34ecr, .10 - ua'rans-
Ha.fi ,{pl{ocTb, /.n"* - .trpKocTB B MaHcl,rMylre BcrIbIrrIHrr vtrrv ([O.flprraH[-g),

I - npeur pa3BrlTr{f Bcrrbrrrrn[ or rraqaJra Ao r\raKcrrrryr{a fpRocTtr B lvll4l.Iyrax,

Beru.nrusr p BbrqllcJr.flJrr{cb AJr.E prrAa Bcnbrlxeft, Ha6JlroAaBlnzxcf c aBrycra
1958 r. rro rrapr 1959 r. c rorroulblo xpoluoc$eprlblx reJlecxouos AOP-2 na

')tyry



o6cepBaroptrrrx B Cr,ruelrae, n A6acryuaHr{ r{ B tr4ucrrryre Bei\rr,roro rrarHe-
rr4arra u paclpocrpaHeHrrr paArroBoJrH. Ha6.nrogenufl BeJrwcb rro uporpauirre
MI'I' u [o rIoJIyaleHnrrlr nuuo{r{Jrr,]\ranI ortpe4eJrflJIrrcb rroi\{eI{Tr,I Haaraila ri
xlaltctrllylla BCfIIIIIIIIII I,I ee HaqaJILHar{ I{ lIaItCLIlIaJIb}Ia.fl .spItOCTlr. Btrnu uc-
IIOJII,SOBAHbI TAITffiE AAHFII,IE O ([OflPqAHI,IflXD OJ]OITHY.TOO, TTA6TIOAABIIIIIXCfI B

Culrerrle.

Onr. 1. (Dorolrcrptr.recraa r{pltBa_s l(Jrrr Ecrrr,rurr{u g. II lg5g r..

Berr,t.rnur,r z, orrpeAeJreHrrbre ranrrrr o6paaon rroryr, r,rgorAa 6rrrs u orur-
6ouurtuu, He orllalr{a$ racrnurtofi cxopocTrr EapacraHr,I.flapltocrr,r, TaH Har( B
rrenoropbrx (x cuacrrro, AoBoJrr,Iro pe4Hlrx) cJryrraflx cr{opocrb HapacraHr{_fl

flpnocTrl peSno r43i\{eH.Eercfl B HeKo-
:roprut rrorreHT, BaAoJIro Ao Hacryrr-
Jler{Lrfl r\IaHctli\{yMa apltocTl{ B0IIbIITI-
nn. flpulrep Tanoro cJryrrafl nplrBe-
AeH Ha $lr. 1, rAe AaHa Sotorrer-
p[qecriafl KplIBa.Er AJrfl BofrErrrrnrd,
na6",rro4anureftcq g $enpara 1959 r.
n Crauenae.

.(auuue rro paAr,ror,rBJryrreHi{ro Ha
BoJrHe 7,5 n rtolyqeribr c rrol,rorqE,ro

llaAr{oreJrecrtoua I(pr,rucnorl acrpo-
rfuau.recnorl o6cepnatopr,rlr ,AH
CCCP.

Culrra,nocr, rrro Bcrlbrllxa (nnr,i

/Y

70

60

-3,2 -0,11 0 "0,2
LgP

(Dr'rr.. 2. Pacnpe4e;rcrure 4r02 nctr,rure1 rr rro- (floflpqaHue>) coupono]fillaerc-rl pa-
A1I'TAITUiIT B 3ABI,IC}IIIOCTII OT 3CJI]{IIIIIIbI 1'. AIIOI,ISJIYIIEHI,IEII, ECJ]II B IIPOIIE}fi}ITHE

BperreHr,r aa 5 ,u,uru Ao lraqaJra ee !r
ofiycrfl 5.ry,u,n, nocl,e HoHqa 6sr.nn aaperrrcrpr.rlloBarrbr Bc[Jrecn fi LrJrLT rpyuilbr
BcrIJIecHoB paAuousIlyqel{r4.fl [o rdHrerrcrrB]rocrr,r rre rueuee 10% or ocHoBHoro
ypoBr{.s, a aa {0 nutl, Ao Harraila r,r clycrfl lo.,u,utt, rocJre rtorrqa yr{asaHHoro IIl]o-
r{e}riyrHa BpemeHrr co6r,r:rurt BpaAr,rot43Jryarerrtrnr ne 6trro. Cryualr, norAa Ha ArrcHe
conuqa 6rrro 4ne nnu 6onee ,crrbrrrre* ,, (,,o.spn,aHuri), uB Aa.nrueiiurero pac-
onrorpeHufi ucKrroqafltrcr,. flpu orcyrcrBurr co6rrrnir B paArrorrsJryqeHrrrr B
,POIIEETYTITE BPEIIEHII gA IO ,AAUH, AO HAqA,,A BCII'IUIHII IIJIII (fIOflPIIAEII,flD, BO
Bperr.g r4x nJrn B TeqeHl,re 70 ,+,tut+ clycT.fr rroc"[e IIx Horrqa crrr,ITaJlocb, rrro or.III
He conpoBolr{AaIorc.E paAuorrBJryarerrue[r. Orrre.rarrlcr ralttrre BcrrrJurrrlt u
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(rroflp.raum.flD, Itorol]bre [pordaorrrJrrr Bo Bperr.rr [lytroBr,rx 6yps r pai{flor{BJry-
rreHr4tr. Bo ncex Apyrflx clyqaflx Borlpoc o coBlaAerrr,rrr BCrrr,IlreH ,l (floflpqa-
r.rnfi> c co6r,rruflMrl B paAl{otrBJryqeufir4

o cTa B aJIcfl }lepelller{r{bl rr r{ o Htr rlIcItJIIo-
TIAJIIICb tr3 AAJI6HEI"IIxETO PACCMOTPE-

Hwtl.
3a ynaaanuufi uepuoq na6nro4enuft

BEJII4AII{H6I P 6TSIIT{ OIIPEAEJIEIIbI AJIfl

402 scnrrmen rr (norprranraft>>. Pacupe-

l{efleHtre rlx B 3aB[IcrrlIocTI4 oT BeJII4rrI4I{

1 l]olta3aHo na {zr. 2, rge IIo ocl{ a6c-
qrrcc orJrox(en Ig p, a rlo ocI,I opAr4Har

noJrr4qecrBo Bcrrblrrrelt u <uoapuaur,rfi>.

fira 189 cilyqaeB oAIJoBper{sHrlo rpoI43-
BOAr,rJIaCb sarruob paAIOI,I3ryqeHr.fl
Cornqa. 55 ncur,rruen r,r <uorpuaurafi>
corlpoBoll{Aa ,rrwcs colsrrLlflr{tr B paAl,ro-

r,raJlyrIeHtrtr, o 18 crSr'1axx co6r,rtltit n

paAr.rozailyqeHr'rl{ He 6rrno orMeqerlo,

50 upouaouuro Bo llllerlfl (IlyrloBbrx
6ypr> B paAr{ol4aJryqeHl,rr[. 66 rcnsuuert
rI ([oflprlal{nfi> uo lrl3iro}I{eHIIbIl\[ BLIUTe

nprfltlrluailf 6unu rrcttrroygLlrr rIB l\&Jrb-
nerfruero paccx{orpeHrrfl .

Ha Snr. 3 uonaeano pacrpeAeJlel{rre

BcrrlJrtreH u (uoflprlaHr{ri) B SaBL{cIlx{o-

CTI{ oT BeJI?IqI4HLI 1, oTAeJIbIIO /{JIf ,IB-

lterrlrit, corrpoBoEtA&I]IUTIXCfl co6LrrI,It{-

i\{r4 r} lla4rroflBflyrrefirur (u), gr,n He co-

lpoBo,fiAan[rr4xcfl (6) ir npor,rcxo[I4I3ltluX

uo npei\rFr (rryi\roBbrx 6ypr, (u) .

14s lpa{uHa BLIAIIo, arro colpoBo}1(-

AaIorCrI pai([IOI{3JIyqeIIlIexI Il ocIIoBII0xI

'rc co6r,rrn-n B Hr, flpltocrrr ltoroplJx
Hapacraer 6r,rcrpo, T. e. AJrrr Itoroprrx

_1, BeJrr4no. flpra paccuarpl,IBalrlru rpa-
rfrntr na4o rI[terb B BIIA]r Italt ror dlant,
qro ts HeHorollbrx c.Illrqaax lleJll4rruHa p

IleBIto I{3IIe[IrIe TCfl IJO .BI]elIrI BCIII,IIII{I'I ?

r{To l\IoEtlro 6r,rno 6r,r SallerlilTb, ecta6m
olpeAeJrerr[e P AeJIa"rrOo], IIo soro[{eT-
plr.recHofi rtpr4Boii, rali 1,I ro o6cro.firers-
crBo, arro uoo6rqe Be..rI,IrII{IrB. p olpe-
AeJrflercfl HeAOCTaTOTiIIO TOqIIO I43-34

CpaBt{trTe.rILIrO irra;rr-rir TOaIHOCT11 OIIpe/{eJIeIIIIfl IIaqaJIbHOiI 1l uanCrAUa'rfUOfi

-flpnocreri BcrrbrurHlr. Paanr,te o6cepnaropll]4 IIHOII{a AJIfl ol{Hoft pI TOii }He

Borlblrrrltrr AaIOT SHarICIrI,Ifl .spltocrll, pasJlllqa()tqr{ecfl Ir ABa paBa'

*0,2
,.9 p

/0

0

_Z,B -2,0 -/,6 -/,2 -0,8 -0,4

Our. 3. Pacnpegerieru{e Bcrlbrltren rr (([o-

npvarl,li,ll B BaBl4cr,Ilrocru or Be[fitII{HLI /r.
( 

- 
BCTIbIIIIIIT I,I ((IIORprIallIIHD, COIpOBOUiIIaB-

tlrrrccF paAlIoI{SJIVqe}IIre[1; 6 
- 

Bcllblllrl(il 1l

(noftprlaHrrFl)), Ee COnpOBOlr{AaBlrr}Iecfr paIIuollS-

Jly(lellrleM; 6 - 
BcrILImIlrI I'I ((no'rptlarlllE'), IIpo-

[c-\otr[Btltllc l]o Bpel\1fl IuyrloBLlx 0yph'

Lsp

qti (t



Ha Sur' 4 upzne4euo cpaBHeIrIre paArrolrBJryq elur.lt cnopocrr4 HapacraHnl
.flpnocrlr n H'AnR cryqaeB c p<0,04 u p)A,04. Moxrno Bar\,rerrrrr,,
rrro AJr.s cJryqaeB c p x{elrbme 0,04, r, e , Arrfl awettuir, Horopble paccMarpuBa-
rorc.rr B [2] xax flo.flprrarrr{-fl, n 6orrrunucrBe cryqaen ColHqe r,rJrrr ocraercfl
cuonoftuuu B paAtror4SJryrreHtr{rr, r,rJrrr BTr4 -flBJreHlr.q coBlaAaror c <myruorori
6ypefil. .(ra xureuair c p 6orsure 0,04, xraccrzQuqrapyerrbrx s [2] xan co6-
crBerruo xpouoc$epnbre BCrrbrrrrrtu, n 6o,,rrrur,rrrcrBe cJryrraeB ua6nrcqaerca nsr-

P < 0,0q

P)q7q

i)nr. 4. Cpanncnuc paAfioIrs[yscr]r4tl LI cnopoc?u ]rapacriurirfi flp]iocrr.r r llo .t.irn
p<0,04 rt p)0,04

o - BonLrUriII 14 (alloftpqaulrfi)), :fiOTOpLte ConpoBOiliAaJilrCb pAllrrorrsJlJqe-
Hr.IeM: 6 - DC,I,rmr{u r{ ((nOEpsaEr,rfJD, r{orophre Ee COflpOBO?r{I{aJrIrcb paAuo_
rrSJrytleHlreM; d - BcrIblmI{LI lI flOflprraHus. r{oTophre r]porlsorrrJrrr Bo BIJeMFT

((rryMoBrrrx 6ypr> n paAr.IoIrBJryqeHrIrr.

palr{cHHoe paAr,{or,rsJryrrer{ue. He6onr,ruoe fioilurrecTBo r\r&r€pr{&Jr& 11 Herorr-
IIOCTb OIIpeAeJIeHIIfl BeJII{rII{I{bI P He IIOBBOJLEIOT O}I{IIAaTrr R AaI.IHOnr Clytrae
6o"nee .rernoro pa3AerreHurr.

Tanprrr o6paaou, n{oxrrro l,peArroJro*rrrr., rrro AJrfl Bcrrbrrxer\ c p > 0,04
(oco6euno aro Balr{rro AJrfl .fiprtux ncnr,rmeH) B [oAaBJr.Erouleu 6o",rr,urtrHcrBe
cJryaraeB AoJrlr{rro ua6rro4arr,crr paArrotrsJryqeHue conuqa rra BoJrrre 7,5 tL.

Nlafi 1C59 r.
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AI{AAEI,IIIfl. HAYIT CCCP
}I 3 B It CT14 fl ITPE,] M CI{ OlX ACTPOOII SIII{ E CITO 1[ O EC EP BA TOPIII4

'l'omXXIV, 1960 r.

IIE I{ O TOPLI B OCOBE HHOCTI,I ABI,{fltl, HUfl n iIA 3}'IbI
R CO.IIIETII{.bIX MI\IIII4TIIbIX IIO.IIfl X

A. B, Ceaeputt&'

C no,vorqr,ro corueqrroro uaruutorpa([a Baperricrplrporano (n nunnr,r I:Ig) ualuntrroo
rroJre -60 ec B xpoMoc{epe HaA ftpaeM Ar.rcfta, s6rua11 rrrrrra ((pr4r. 1), a ranme oArroBpeNrerr-

Ho Ballr{caHbr flyqeBl,re cnopocrl,I n xpolroc([epe rr rrr{reHcrrBuocrrr qe}rrpa Hg ({Nr.2).
Anaaua au.rx sanflcefi flortaaaJr, qro raar,r xpolroc(peprr BTer{aror B trflTrro flprrMeplro BAoJIT,

crrJroBr;rx runufi (1pur. 3). B ro rr{e BpeM.E Barrrrcrr JryrreBr,rx cxopocreft B fiApe rrfiTerr trorta-
Br,rBaror, r(an rrpaBfiJro, B];rrenaurre raaoB IrB agpa (Sur. 4).

Ananfla oAuoBpeMerr]rbrx Banlrcefi rroJrfl n iryseBbrx cxopocreri B rpyflfiax u.flTerr [or{a-
sblBaer, uto ner,i,panr,Hbre roqfirt rroJrrr [par(Tr{qec(r{ BcerAa (n 30 cryvaax ua 37) pacflo-
Jrafarorc-E ua ueiirpatrnoii flflIrulr Haprbr cnopocrel'r n uectax flporr.rBorroJroE{rro rratrpaB-
JIeHHLTX fiyqeBbrx cxopocreiir (npuueprr na Sur.5, 6). Ilonaaauo, qro rIpeAcraBJIenI,Ie o

ABT,IE{yn$rxc.E HaBcrpeqy Apyr Apyry n uefirpautrroft ro.rre rroroftax coorBercrByer crarrrc-
rfiqecrrn peayJrbrarar\{ na6rro4eirnft.

Ilpulegenr,r rrexoroplle coo6panreilu:i o reoilrcrprrrr rroJrrr B rrfiruax n r neiirparlultx
roqnax ({ur.9).

SOME PECI]LIAIT.ITIES OF PLASilIA MOTION IN SOI,AR I\IAGNETIC FIE],DS,
by A. B. Seuerny.- The maq'nctic field (of the order of 60 Gs) and simulianeously l,he
radial velocities anC central iritensit,ies in the cen"ter of the IIg line l.,ero recorded irl the
chrontosphere abolc the limb, irr the viciuity of a sunspoL (Iigs. 1,2). The observatious
u'ere made rvith a solar inagnetograph. The analysis of these recordilgs sholrs that the
clrromospheric Sases llow into the spot approxitrately alor:g lines of force (fig. 3). At the
sanre time the rc,cords of rariial rrelocities in srrnspoL urrbrae as a. nrle shorv an or"rtflotv
of gases (fig. zr;.

Ths nnsll,sis of silrultaneous recordings of magnetic Iields and radial veiocities
oI sunspoL groups sho'*,s that',ho neutral points of the field are practically always (irr 3i)
cases out of 37) Iound on t.he neutral lincs of velocity tliaps - in places wlrere two radial
r,elocities have opposite directions (examples are given in figs 5, 6). It is shown thal tlre
cottccption of t.wo lronts of plasma mriving tou'ards each other to the netLtral point is
in statistical agreemenL with observations.

Sonie considerations on the geometry of the magnetic field in sunspots and near
neutral points are given (fig. g).

s 1. ABlrlr(DHIITI B ODiL\CTl,t
CIIJILIIOIO MAIHI,ITHOIO IIOilrI IITITIiH

Borrpoo o ARr.rTnelllirr oo.rtllearrloii ]rJr&3r\rLr B oSJracru Irrrrelr (aa rtcrurro.le-
rrr,rer{ paiiorra rer[,r) paccxiorperr ileAaBrro B [1]. To o6crosrerr,crBo, atro, rrec-

.NrOTprr rra srreprDrrrrbre /{Br{meHrrfl B [rrTrrc (co onopocrrlrrll Ao 5 x"M,lcen u Blrllre)?
xtarlrrrTrroc IIoIe IIr{1f oII l(oJII'Oe Bpells COXpaIItIeTCrr CTarII/IOIIa]lrrbrl\r, 3acTaBJIfl0,f
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nyxlaTb, qTO eTtr ABI,{}I(eHI{fl [pOTeHaIOT B OCHOBIIOM B A O JI L C !I JI O-

B bI X Jr r4 II rr it [{a[I{T4THOIO .noJrfl. orpouuaa BeflrrqtrHa clttr]IoBolo Bpe-
xreHI,I AJI.tr coJlHeqHoit rrJIaSilIbI Boo6lqe, AeJraeT r{alHrrTlroe lroJre rrpar.(Ttr{arecHrlr

rroJrHocrbro Brropo)ileHHbrlr B ABr4?nyqyrcc.fl rrJrasl[y. floaroiuy ecrtr 6br ABLr-
}HeHtr.tI IIrJrId rrollepeH ctrJloBbrx Jrrrrlr4iii, To Bpet{.fl }r{tr3rIr{ noJl.fr lr.rrT}ra 6rrro 6rr
rlop.nAna scero 100 cltls,l05 clv,lcerc :2.103 cerc :30 u,ttu,, qro flBHo npo-
.rtrBopellfir ua6rirogenuau.

He4anuo llar{r{ cAeJIaIra florrblTl{a Barlucarr c rrorrorqblo corHequoro Mar-
Irzrorparpa [2] uarurrnoerroJre HaArrflrrroun xporuoc$epe HaA Hpaer{
l{Llcna. 3aur,rcr, cgetama 24 uroJrfi 1959 r. s 16h45t rrocnoBcr(oro Bperrer{tr B

illrumyr HB rax, qro nleJrrr nrarHr{rorpa$a or:croanr,r
na 0,1 A or qeurpa ,rrtrLtvrrd. Tanne Barrtrclr orrro-
crrrcrr, HaH Hai\rr{ yr(aBaHo s [3], r( BepxHr{i\,r cJro-

ar{ xpomoc{eprJ, Ha Br,rcore - 2000-3000 n"v, or
ee ocuoBaHus. Ha Sur. I rprrBeAeu Ecr(r{B Kpafl

Ar{clta rr rlflrua BoBJre nllafi (cos 0 :0,995). Cerxa
Ha acr{r4ae yxaabrBaer ror yqacron ALIc(a ra o6.na-

cfl,r IraA ero Hpaelr, noTopr,re cnaHlrpoBaJrr{cb.
O4uor peir,reuHo c BarrlrcEro r{ar H[TrIor o rroJrfl BeJIucr,

Balrrrcrr ryqeBbrx cnopocreli rr r4r'rrer{cr4Buocrrr ts

rrriurru HB (cnr. [4J). 3anucb Ha yqacrxe or W,
I\o Wt ({ur. 1) [onaaaJra rrpanr]irqecnu nyrenoir
or6poc - eir coornercrBoBaJrfl Bbrcorbr, 6orr,urue
Br,rcorr,r xpolroc{epr,r, [oaroa,ry o]ra Ee paccrrarpr,r-
IlaJracb, Ilocnonr,ny rryBcrBprrelbuocrb Barrucrr B
Hu ana.rutenr,rlo (u rpu paaa) Irr,r?fie, qe[[ AJrfl r{ar-
Hr,rrrro-r{yBcrnrarenrnoit Jrprrrr{u ?u 5250, To rlllu-
rrr"[ocE, rqeJrr] crreHrporpa{a yBeJrr{qlrrb 71o 20 xn.
ceHyHA, qro6r,r r,ra6euratr, cJI[[rIto[,I 6onr,urrax
uryrroB.

I(porre roro, rroJre carroro rrflTlra y Itllafl AoJrlr{Ho 6r,rtr, upaHrr,ralecxu rlole-
peqrlbrnr, ,rpltocrr, Ira Itparc s - 1,5 paaa .Nlellbttle, qerl B ILelITpe? rITo raltx{e
orleHb cr,rJrbHo crrlllr{aJro alyl}cTBl4TeJrbrlocTb. cnarrl{ponar{ile cpaSy IIonaSaJIo,
llro cnorbxo-nra6ygr, Barferuoe rloJre rrlleerc.fl ToJrr,no s6illza I.IyJreBoro paB-

pe3a? roqHee - A,rr.fl pa3pe3a,S 0,25 ($ur. 1). O4uaHo BBr.rAy crrJlbHoro Apo-
)r{aH[rfl yBepeHIIo IIoJlyr1416 Sanr.Icb IIoIrfl i\Io]fi]Io 6r,rno ToJIt,Ito IIyTexI l{Holo-
Hparnbrx uonropenuit eanucer,l AJrr aroro paapeaa. Bce socerrb aauucefi Rp-
nocrr{, ,;ry.resofi cxopocru rr rroJrfl AJrfl aroro paBpeaa 6r,rnu earenr o6r,egu-
FIerrLr Br\recre AJrfr rroJryrreHr[fl cpeAHe]ro xoga. Ha Sw. 2 npeAcraBJrerlrrr oAlra
uo4 4pyrofi r{an orAeJrr,Hr,re Bafirrclr, TaIt r,r cpe4Irufi xofl flIrrerrcr{Bllocrrl ts

IIeIIrpe JrlrHrrrr H6 (a r,rurepsaile :E 0,1 A, rranepxy), xoA rryrleBblx cnopocreii
(nocepe4lure) n xo4 i\rarr{rrruoro rroJr.a AJrfl pa3peaa,S 0,25 (nnuay). flpu aa-
lrrcr,r }rerrlloro rrBl\{er{EJlacb lrpo3patrHocTb, rroarolly SaTrrtcLr flpr{ocTlr cocTaB-

Jr.rrror gBe rpyrrrrr,r - I w 11, uplruert F$n II rpyllrbr aanlrceli [pI4BeAeI{ Jlrrrub

cpe4rurir xoA, noropr,rii 6ur Barerl pegyr\upoBaH K cpeAl{eMy xo4y gttn I
rpyrrrbr (noa$Sraqnenr 1,39) ; aror peAyqrponauuufi xoA rlor{aaal{ Hpyxtl{arltr,
a cpc4r.rnri xoA AJr.fl I w I I rpyrrrr-crrJrourrror,l rr,rnneri (e4unraqr,r npor,ranont,nr,re).

,:!,\,2

Or,rr. 1. 3cxfiB r,rccreAorlau-
IIOIO yqacTlta IroBepxrrocTIl

Co;rrrqa.
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(Dur. 2. Sanuc[ lrrrrer]cr[]rtocrr,r rurrfn:.H8, ny.renoir cRopocrtru onoarrrrrroro
norrr rlAoJrr, pa:lpolla .9 0,25.



Xors aanncrr cnopocrr,r rror{aBbrBarcr 6onnmoii paa6poc (cnaaaurrr,rrl r
ocHoBHoM c Apoxar{r{enr r,rao6parxenuli), cpe4nuii xoA orlpeAelrflercn 6onee

rrJrfl xreHee yBepeHlro. Ha neprlrnaJrr,Hor"I ocu 6ynnauw E a tr4l orMe.IeHLt or-
6pocu rroreHrlrro.ilrerpa ryqeBr,rx cxopocreir ua socro.ruorr r{ BalaAHoM l{paru
coorBercrBeHHo, qro rroBBoJrr,rJro uafirra Hyirb-rryHr(r cxopocreii (ropusonranr,*
Hafl Jrr{Hr{fl 00') w xanu6ponarb Barrr{cb n ntt,lcen. Tan nan rl.flTrro HaxoAtrJrocr

rla Bocrorruonr Kparo, To orrrocrrrenr,no J7-xpar ryqeBbre cxopocrlr B rrccJleAo-

sannoii o6nacrlr xore6nrorc.a [puMepHo or f I ,5 go 2 nn,l cen uJrrl Ao Heclto;Ib-'

xo 6onr,urefi cxopocrr4. Buuay 4r:. 2 [prdBeAe]Ibl op?r-

rr4l.raJrbllble 3arlucu rroJrfl, cpeAHI,rIr xoA rIoJI.s II mynli,r

rrprl rrerroABlr)fi rror{ orHo crdreJrblro u{eJltr uB 06 p a}fi e HI,Iu

Coruqa (n uenoalrynlennoli o6.nacrlr Ha roll )fie paccro-
flHtrtr oT npan coruqa).MrrBtrArrnr,alro y calloroHparl

Atrcr{a (uyunrupua s ,n:,autrs AA) , rta Herioropol\{ paccrotl-
Errrr or rr.flrHa (orr,re.reno crpenxofi a ua $ur. 2), ua6.nro-

AaeTctI BIIOJII{e pcaJILHOe' BbIxOA.TIII{ee 3a ypOBeIIb Iny-
rros xore6ar{tr{e rloJrfl nop.tlAr{a )- 50 ec. }tpaii gr.lcna

AA ua $ur. 2 orxreqeH c rlorlorllbro acItLIBa Sur. 1, o'r-
peBox ,4C npegcraBJrfler Aporxallrle Hpas AIrcHa. Tau
ffie ryunrrrpou BB orr{eqeHa (rpaHrII{aD xponrocr[eprr,
rprrH.rrra.rr pauuoli 10000 H,it, (cu. ralt?fie Itputryrc
rrrrrer.rcrrBr{ocru HB). Tan xan B r{elrrlle lru:ulru HB (ua
paccro.rrHrrtr -l- 0,1 A or qenrpa) Ha AtrcHe IILr lra-
6rro4aerr xpouoc$epy Ha tsblcorax - 2000-3000 r,w,

To HaA Au cKoilr, r,6ilwzw Hpafl, rroJle rra arrlxl
Br,rcoTax AocTrmaeT - 50 ec. Ho nan6olee cynlecTBerllra

sallrcbIIOJIfl HaA Hpael\I AItCIta, H0ropafl IIe-
IIOCpeACTBeHIIO [OHaBLIBaeT HaJIIIaII{e IIOJI-fI - 

60 ec

Ha Brrrcoro onoJro 3000 HM.

3roft c[nynryaqrrrr noilfl y Hparr Arrcxa coorBercr-
oyer rprynryaqr{fi ry.renort cnopocrlr: uau6o;ntruerry
rloJrro rroJroxnrerruor,l noJrflpHocrl{ }ra Ar{cne coorBe'I'-
crByer r-rau6onrmafl cnopocrb yAaJreI{u.E (grx ua6rrc-

,[areJI.E, cBflBaHrroro ]rerroABlr]r(Ho c -E-npaelr) , a uau6onbrxerly rroJrro orplrqa-
tenr,noft rroJrflplrocrr-r rraA Hpae[[ Ar{cHa trpaKrtrqecntr cooTBercrByer (r npe4etax
pae6poca sauuceir) uaa6onr,ruafl cnopocrr, upra6,nurxeuvfl. ItLraarc roBop.a, AeJIo
o6crolrr -rax, KaH ecrrm6srrrpr{ flpoABr{}fieHrrlr n Hparo rlbr cuaqaJra ua6.nro4anra
crpylo, ABrrxtyqyrcc-s or na6nroAareJr.E, B rrarrpaBJTeHlrtr rroJroxurreJrbr{oro paA}r-
aJrbl{oro rroJrfl, a BareM crpylo, ABprxtyqyrcc-g n na6lroAareirro) B HarrpaBJlerlrrrli
orpltqareJrbHoro rroJr.fl (62r. 3). Tax ran ua6,nroAaelroe BAecb rroJreecrecrBerr-
IIO CBTISaTE C rIpOlrpIIrHOBeHr{er,I Beepa crlJlosrrx ltIIHLIft trOJI.A IrflTrra B XpOXIO-

c{epy, ro rrprzBelleuurre Saxrbr cBr,r[ereJrbcrByror o ABr,r]fieHrtu xportocc[cp-
uofi nraeMrr B I o JI B caJIoBLIx rltrurli l{arl{Irrlloro rroJLfI rIflTHa raH, aITo B

xporroc$epe HaArr.ETlror,rrrJra3r\ra B r e K a e T BHyTpr,rr.flrrra[ptr]\{epHo tsAorIL

cllJroBbrx nunuIi uong. 3ro upe4craBJreHrre coorBercrByet o6qeuprl]ItrroI'r
rpaxroBxe rroBeAeHr,r.rr nuunii BoAopoAa pr naJrr,r{r4.rr HaA rrrrruorr (a{{eHt Snep-
mega) r,r na6nro4eHtr[flrr, [p?rBeAerrrruu n [11. CyuqecrneHHLn\r .rrBJrflerc.s ro,
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rluro r{altrrt rr3Nreperl,rr{ rIoAT]gep}ItAalor llror a{drcxt nyrell rrelocpeACTBeII}IbIx

rr:lrrcpeuuii y H p a fI AlIcIia, l'Ae BTeI{aIIi{e x}lor\Ioc-lle}lllblx rasoB B IIflrIIo

lat16oJree peBlto IlpoflBIltleTc-fl IIpu II3[{e}]eIIrIfIx "rIyrICBLIx CltopocTei'i, a [IaI-

nlrrrorpa1}1 perr{CrpIIpyCr 6oItoByIo, nep110epIrI]iuyio qacrr Ireepa cI{JIoBbIx

.'I I.I]IIIi'i II,flTHA.

C lpyrOr:r CTopoIIt,Il ItaIlIIlI 3aIIIICII cnopocrei'I rl ,IApe IIr{rIIa rro 6oJlee IJIy-

6otirrrr dlorocsepusrrl JIIIIII{rI\I, TaItIIrI, I(aIt l, 1lB86 n ApyI'lrc, yIta3LIBaIor IIa

pn" /00"

( ,";@----..'
.__.r(_..=@).___/ (--\_\ -\-_

I

N,L'6
(Dfir. 4. Hapra nonx ilyseBBrx cHopocreii s 6olrlruoiu rlfirrre y uellrpa gucxa 26.IX 1958 r.

,rlo[rrell IaBoB rB UIy6uH gApa, Itan 3rO il{O}ilIIo BI4AeTb r43 {uL 4, upe4Ctanrnro'

rqell paC[peAeJIeHIIe IIZjSILII oAI{HaHoBoft flyrleBoft cHopo0rtr ALfI oqeHb 60JIL-

rrroro uflrua rpyrrrrbr 97, ua6ruogaBllrerocff 26 centn6pa 1958 r. nliluaw carloro

r{errrpa AtrcKa rrl]tr oqeHl xoporuux trBo6pax{eH[flx ([{aIHuTHoe IIoJIe eToro

rrflrrra rronaBaJlo e{$enr AerIoJr.fIpI{BarIrIu, cx[. [51). Tanunt o6paaort, B Bepx-

r{r{X CJTOflX }ra ile pUOe ppIII ILETHaIIJIaBIIa tsTeHaeT BIIflTIIO, B TO Bpe-

lrfl ItaH B rlr,Ixtllrrx CJIofx, B -rI A p e, olla BErTeHaeT uB IIflTHa. 3ro coorner-

crtsyer cfleHTporpa$uuecxlrnt ,{&HHbL\t, [oryrleHHbri\I u [1], Ans u e p lr $ e-

p r{ I1 H LI x qacrefi IIflrHa, B To Bpellfl RaIt HaIIIu $Otoalexrpl4rlecltfie AaII-

rlLre oTHOC.flrC.fl H Ca.MOI\Iy flApy [flrHa,

S 2. ABI,{}ITEHI,Ifl B OEJIACTII HEffTPAJIbHbIX TOIIEIT TIOJIfl

f{eralr,noe coflocraBJreHl{e oArroBpeMer{Hr,Ix B&rllrlcefi x{arHI,rrIloro rloJJ.a

t,r JIyIIeBLIx cxopocreii B aHrIItsIIbIx rpyrrfiax - [peAx{eT or4eJrr,Horo r4ccJle-

IoBarrrd.rr. 3gecr rrbr Haluepeur,r 06parr{Tb BHr{}IaHrIe Ha Irer(oropr,re oco6eH-

rlocrr4 4onrxerrrafi B o6racr.flx Bo3rI[HHoBer{Lrfl Bclbrrrlert - B HefiTpaflr,Eblx

Toqliax tfarHr{Trloro troltfl. flpexrAe Bcero cJIeAyeT oTtleTIrrb, qro Sarlrlcr{ B

(xpouoc+epHoii> rtrHlltr Hu uonasrrBaror 6oJree orqerJu,rBo arpr oco6eHlrocrr{,

rre)fieJrrr Sotocsepnue JrrrHr{rr? raltr4e, HaI( },1,5250, 4886. Ha {ur' 5 upe4cran-
Jrer{Lr lIBa rrpul[epa oorocraBJrerrrrfl I{aprbr rroJrfl B [rwHrLv{ HU ra nyvenblx clto-

pocreii AJr.fl roft )fie Jrr{Hprr4. }tan6rrno o6uapyrxeno B [6], Bcrllrrrnl{ roflBJlfl-
rorc-fl B Hepirparr,Hbrx rorlxax rrorff (uepHEre Hpyx(ItI{). Stlr Eefirparbuble
roqrtu oTl{eqeu]ll I{aI{ Ha HapTax IroJIfl, TaI( [ Ha ItapTax cnopocTefi*, 3I{aHoaI

'' fInaucrp aroii
ro,rTirr1 rognlrrtarorqeli

toultu rprt6nl43rrreJrhlro panen onir,l6ne JIoKa.rIlrSaIu{r uelitpalt'roti
rrB-Ba Apolriatrlrn rtao6parxettLrft u Apyrt(x rtpIiqltil.

..i r )')



IrJrIoc orNIetIeIIbI Te Mecra r l'Ae rlofIBJIfl.rII,Icb ucln,uulilt (ontt npantllrrecrriu
coRrraAaror c netitrpa.rulblilfil To rrrtal,rrl).

Mr,r ut4rtu, aITo trfec]ra IIoFrIr.IreHLIrI BctlblIIre ti - rreii'rpa.ur,Hble roql{Ir rloJrrr

rla riapTax cltopocTcli - pacllo,rraraloTcrr rra rreiirpa ntHo ri J-rrrrrrrr
c ri o p o c r r,I B Tex ee llecrax, rge 6nr,rano ilprlrrllr{aror llBl,rmyrr(rlecl ra-
Bcrperry Apyl'[pyry rorolill. O6paruoro rroJro]I{eulrrr, noo6ule roBoprr, tro 6r,r*

Ilaer: He BCfrItafr o6;rac'rr, r'ile trpl,rN,rlrHaror llorort]r c paSrIbIM Hdnp&BJICrrrcrl

ABrIE{errIIfl, riB"Itrrercfl rreoro},I llcrrLrurHrr IIJTiI coo'rBerc'rcyer neri,rpa.lt,iroii

fp 74, tE E 19582

/50" zllo"o f0"

lp 930,

/f0"
20 E /9[8e.

200" 0

100"

(Drlr. 5. I{aprrr ilrarrrrlTrloro rloJrrr r.I rroJrfl JryqoBr,Ix cttopocteli n nuurrr }Ip.

ToqIte uo,rIfl. JIuurr re Nrocra trei.i:rpanr,noii .rurrrr,trr crtopocrrr -flB.TrflIorcrI rlo3-
r\ro71{rIt,rtrI trIecTor\I BCrIbIlrrnI,I, fAe IIt{eeTCfl IIeill'pa.[LlIarI TOqHa rlalIIIIl]IIOL'O

rloJirr. 3To B&ItJrlorrorryre xrLI rr]loBepuJIr[ Ha 37 nap:rax rIaI'IMTIroro rIo.[fl ]r c]No-

pocrcii? rroJrytIeIIIIIrrx ,rrerorll 1959 r. +

Il .ra6nrrUc [pr,rBe[err];r peay.rrr,rarr,r couocraBJierrrrr{ iloJIo}r(euur{ HeiirltaIJlt,-

rloii ro.lltrl rroJlfl oruocrITeJrr,Ho rreriTpaJrbrror,i nlrrrrrit lroJrtr cltopocrei,r. Ii tlcp-
uolr crol6qe rrpr,rBe/Ierra ,I(ara rr Bperfrr ]ra(IaJrar otta]IrrpoBaHIrIrI r{36llaII tloro
yrracrra rpylubr. Holrep rpynrrll rro IraraJrory o6cepRaroptrtr lIaH Bo Brol]o-\t

c.ror6qe. B rperr,err ctotr6qe flprrBeAer{br l(Jrrrrrbr Bo",r}r Jrr{Ilr,tft, ucrloJrbBotsaHIILIN

rrlltr safrlrctr. R .retneproxr 
- /{arr}r6le o HelirpaJIbIrblx rorlxax (r. ,.) ro,rlfl:

ee rrorfep [o flol]rrAxy (-urcro rarir,rx roarex B 06lracrr,I paBHo ee cral][Icrly rIo-

ll-rrAnoBorry rrouepy) r,r crelerrrr rraAelnrrocrrr ee cyqecrBoBaHllfl, Itoroparl rJtl-

Bi{cr{T or 6Jrr,rBocrJ{ IlaorroJro}Hcrrrrfl lrarHr{Trrblx rIoJrIocoB no coceACTtsy (r'1ta-

rtrerrr uora) or rree r,r yBcpelrHocrrr ee rocrpoerrr{rl [o xoAy cI{JIoI]rIx rp1rfi11r'

'i' Eorr,rrran rracrL r{apr nocrpoerra C. 11. folraclol{orr llJrtr Apyrl'lx qc.neii,
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I'll,\rrrIa JJIIIIII;r, )').

1r886

IkriiTpaJrbrILtc
TOqtIlI ]\TATHI,ITHOIO

IIOJI'I

1:'acrIoJIolI{cHUC II T.
Ol'HOCI{TEJII,lITI

rrciirpilrbHoit ruIIlllI
oliopocTell

3.VII

t0.vrIr

lzr.YiI

i5.VII
16.VII

17.\riI

i8.vtI
28.VII

18.VIIi

t3 hBoul

14hg rn

t6h35m

lZlrBom

9l'54r'i
1th03m
lth5gm

13h27m

t4h19m
14h55m

16ht0m
t4b35m
t8h0m
ghgm

tt hom

12h30m

t4h0m
t6h58m
t7h5m

t \h47m
oh<m

t th5m
t6h45m

35

1r0

/t0

4886

4861,, Hp

4861, HB

4886
4886

4886

. 4861, r-Ip

4861., Hp
4861, HB

4886
4886
4886
4886

4886

4861, HB

4861, FIB

4886
4886
4886
4886

4886
4886

1 cluur.
2t
3 yltepetr.
4" wutr,n.
2 yrvIepeH.

3)
t cna6.

2t>
t cunr,lr.

2 t>'
1D
t yuepen.
1 yuepeu.
2 cra6.
3 yuepeu.
t yuepeu.
2 c,ra6. (?)

t cgnr,n.
I clmr,n.

4. cra6.
t c.ra6. (?)

t cra6, (?)

t cra6.
2 yrueper.
L cra6.
2 yrvrepeu.

1, cta6.
2 yrrtepeu.

t yuepeu.
1" yuepeu.
1 yrrrepeu.

1 c;ra6. (?)

t clruts.
2 ctrttt's..
t clrutn.
t crnnru.
2 yrvrepelr.

Cosu. 3!
Cosn. 3!

Cosu. 3!

Cosn. 3!
Coss. 1

He cosu.
Conu. 2
Cosr. 3

He cosu.
Coar. 2

Cosr. t
Cosu. 3!

Cosu. 3
He cos[.
Cosr. 3

Cosu. 1

He cos[.
Cosu. 3

Conn. 3! (n necte
nculrrrur)

Conu. 3

Coar. 2

Corn. 2

IiIe cos[.
Cosr. 3

He cosn.
Conn. 2

Coar. 3
Cosr. 3

Corn. 3

Cos[. 3

Cosr. 2

He cosn.
Cosr. 3!

Cosr. 3!

Cosu. 2

Cosn. 3

Cosu. 3

1tl)

40
1t0

4,0

40
40

40
40
40
40

40

40

40
1t0

1t\)

40
DU

)tl
7B

[,reHl(y rroJrrocaMll (c1,r. [6]). 3.ry creuerrb rlaAeH{IIocr]7I r{br OrIpeI\eJtrIcr{ I{aH

(Cr,rJrrrgafl) (ItOr4a I{a.TII,{aI[e II. T. ;IBJLTISTCS BII9JIIIS HaAe]I(IIbII\t u oIIa o6paao-

BaHa upr{ cKlleqerrr{lr orrJrrrrrbrx rroJrcii) , saTerl (yr{epcIIIIaE> (norAa I{aJruallte

rr. r.6oJree r,rJrr,r nrerree yBeperrrroe, irallpfl)I{eIIIOCTL oI(pyEtalou$rx IIOJIe-

ytteperlllafl 1IJIU CI,IJILIIa.fl, HO IIOJIIOCII paCCTaBJIelIbI AaJIeItO) lr, naROneq' ((CJIa-

6aa>, norAa o r.raJrtr{qtrrtr{ }r, T, rreJrr,3fl CyA}ITb yBcpeHIIO [olpIlaIlII{aM I{aR CJIa-

6or,o ortpyrxarcrqero rroJrrr, ran rr rleyBepeHrloCrlI B eIO TOIIOIpa+UII' B u;rrou

cro,Tr6rle uptrBeAer{ pesyJrr,raT corrocTaBJrerrErl pacrloJlo}HeH[rr fl. T. oTlloctr-

TeJrbHo IreftrpaJIr,ffofi JTtrHUU rroJr.fl cnopocrefi: yl(a3aHo, coBIIaAaeT JII{ H. T' C

Broit Jrr{rrtrefi utvt TteT, a oqegerla cTerleHb sTo1o CoBIIaAeHtrtI 1ro Tpex6a[LHoit

287

Aara (i1959 r.),
npcNIrI



IrrrtaJle. Ba.'rn (30 oBr{arraer rorlHoc coi}ral(er{rrc, 6a.,r,[ <2> coorsercrBycr
TOUy CJry'Iarc, norAa II. T. rle rorrrlo coBnallaer, IIo Iiacaerca lellrpanr,goii
lttlTlLIIL CI{OpOCTII, T' e' COBlaAaeT C TOTIIIOCTITIO AO tsC.III,IquIIuI l(pOlItflI{IIfI l18q6-
paxeHlrfl, u 6arn <{>, rtor4a IL T, oTcrour oT rlcr-rrparr,noii "rrurr,rr{ ol{ollocrrr
lla pa0cTo'flHl{e' BOJIIIITITIHa IioTOpol'O C y0lexoll xIo}I{cT 6l,trr, orlooerla Ba crreT
olrlr6ox B JroItaJIIrIBal{trrr i{. T. lr B oco6errrrocrr,r rrerirpaJrr,rroii ruur,ru criopocrei:i
('lro eanlrcltr or rorlHocrrr Irynb-flyrrrira cnopoctn), orrrr6ori, cRfl3aHrrbrx c
ar[{exrolr rpoeHr{trr{, lr Apyl]rrx (c,rr. t6]).

tr4a erorl ra6nnqr,r Br,r/Irro, .rro rr 30 cryqarrx ua 37 (u 80g6 c"u;,.rngs) rr. r.
-lroJItr JlacroJlaraerctl ua neriirpa.ubllol"t ,llrrlrlu citopocrll, rpt,rrler\t xapalireplro^

(Dr'..6. I{aprany.rennrxcHopocreiinrunr,ru},5128(rpynnaBI,26.vIlg57r.).

.mo B 6onr,urur{crBe (n 20 cny.ra.flx rra 30) u. r. rroJr.fl pacroJraraercfl npaxrl,r-
tlecltll TotIHo r{a gtor,l [rwr.uu. tr4a celrr,r cryqaeB HecoBrla4ellr,ta ToJIr]Ito B oAgoilj
c"{yqae rrbr rrMeex{ AeJro c (ctrJrbr{ofi) u. r. (10 urcrs 1959 r., 17h30-;, B Ocrarrrr-
Hbrx clyrraflx oro <cta6bre)) H. T., cax,ro cyrqecrBoBaHtre Itoropr,rx 6onee r,r,rn
nreHee coMHI4TeJrI,Ho. Sror crarucrl{qecnlrri peByJrbrar rroJrrrocrEro rroArBep]r{Aaer
cge.uar{}rr,u.1 Bbrrrre BbrBoA o rol\[, qro rrpanTr4rrecxz SCe :ua1e]r\Ho orrpeAeJlfeN{bre
trcrtrnpa"ouruorc moqfiw notxn l\urcam rua rtefi.mpa.rturuoii ,/tllrduu no,ta cnopocmefi,
6eaomnocumellbu,o ti tno,+Lzr, loaH,uharcIn B H,utr gcnblrunu ulLU tr,em. Bro eaxrlo-
trelrr4e uoArBep?fiAaerc.a rar{He u \Jtfl sauraceft [oJr.fl, cAeJrar.rHr,rx B Apyrrrx
Jrrrnwflxt Kar( aro rronagblBalor Barrzcr,r froJr.fl B ?'" 5250 v Barrrrcu cxopocrer? 4la
topt rre rpyrlnbr B ((IreMalHprrl{oiiD Jrr{Hr{w }u 5(23, [peAcraBJreHrrr;re Ha r(apre
cHopocrer? {zr. 6 (uepnue Kpy}fir{r4 - H. T. froJr.E, rrepeEec,eH}rbre rra napry
cltopocreft). Taxulr o6paaolr, B r{. T. rrorrfl rrbr 14 rfeeM AeJro nax 6rr c A B u }I( y-
tqI{I{V,C'I H ABCTPE'IY APYI APYTY IIOTOHAN{I,I IIJIAsTI 6I.

B uonray cAeJrauHoro HaMtr BaxJrloqeHu.f, cBuAereJrbcrByer ra1)fie rracroe
troflBJreHZe ((3trf SaroB)) y a6cop6qzoHr{r,rx ttwuwit - 3r{r3aroB, Tr,rla Snep-
me4-eS{eHra - B Mecrax Bo3rrr{nHoBeHr{.8 Bcrrbrrrrex. B cryuae (ycoBD rroflB-
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JreHr,re TaHI{X 3r{fSaroB - o6rrqHoe gBJreH?re. Xaparrepno, qro

ycrr, TaIi H{e Hart u BcrIbrIrrItI, Tlo.trBJr.flIoTcfl, rro-Bl{AtrtroMy, B I-I. T,

Hee rrpu (BbrHoce)) err{x rI. r, BMecre c rloJrexr Ha rroBepxHocm, Ha
BaIOT IIOCJIeAOBaTe.IIbIILIe BaIII4CII IIOJIfl IIptr tIOfBiIeIIuI[ yCOB,

0TAe JIITIIbIe

IIOJI.fl, TOrr-

3TO yl(a3ri-
cAeJrarrrlbre

o
t0 ,/

@r.rr. T.uflocreAorareJrr,HBre (uepea {5m) Barrr{cfi rroJrfi B pafioue (ycoBr.

Soxrn6pa t95B r. s 7h30'"fficnoBcnoro BpeMeHr{ r4 rronaaarrHr,re Ha Sur.7.
34ecr, B TerreHue uaca o6paaoBaJrocr, KBaApyrroJrbrroe rroJre, [pr4rreM Mecro ycoB
(aaurrpuxonaunr,tft xpyrxon) fipanruqecxtr coBrraAaJro c H. r. Droro rroJrfl,
3ro snorue ecrecTBeIIHo, ecJrrl yrrecTr, qTo ycbr qacTo corryrcTByroT Bctrbrlrrr{aM
s uau6oree anrzBr{ofi {aae rx paaBtrrrr.rr (flash-phase).

[tpoue roro, Br,ruoc Ir. T. ]ra rroBepxuocm <o6nerqaer)) HacryrrJreHr{e rrugs-
aS$eHra, rar KaH y rroBepxgocrtr arreprurr rrJragMr;r nkr ragaer tr ycJroBue

neycrofiuunocrurrJraaMbr BoBJre H. ,. #, nkT momer pea;rtrBoBarr,ca 6r,rcrpee,
'qer{ B 6oree rny6ortrx cJroflx, Onrruro}ilfl oxoHarareJr[,Hr,rx BbrBoAoB rpe6y-

19 LIen. I{p61[rcnoit oOcepoaropnll, r. xxIV 
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eTcfl trotroJIHeFIEe l{aTeptraJla o r{arHI,rTHOr{ rroJre ycoB: It co}r{aJreHl{Io,3To flB-
JreHue oqeHb KpaTHoBpet{eHHoe rr Arrfr [oryqeHr4.rr HaAe]r(Horo .Mareptraira
BAecB rpe6yero.s xopomee naqecrBo trBo6paffieHr{r,l ,J BbrcoHa.s pa3pemarcil{afi
cuJra trptr 3arluc.flx.

Taxnu o6paaolt, oclloBr{r,ral ua6nro4arenr,urrl,r SaxroM flBJ].f,erc.E r{aJrr,r-
qme nyrenofi ryuenort cxopocrr4 urru nporr4BorroJloEtr.ro Ha-
rrpaBJreHrlr,rx JryaIeBr,rx cHopocrer,i s o6racru H. r. i\lar-
Flarr{oro florfl. Dror SaHr Morxuo IILITarBc.a o6,tnctrwtt,r rrcxoA.fi ua ror,f ocHoB-

noi:i rt4en o clr{artrrl IIJraBt{br .rJ Ir, T., }loroparr
6r,t;ra lraulr paaBtrra palree [6]. EcnunJr.flyrJpo-
U{eIIU.fl Cqi,ITaTL, rITO C}I{aTI,Ie II]OtrCXOAI{T BO3-

Jre r{enorolloir unocHocril aat I Hopuarr, H Holro-
polYr o6paayer yror 0 c rryaror,r Bper{Lr.E ,5 (t}ur. B) ,

r{ calllTarr,, rrTo Bce }Ia[paBJIeHrra 0 paoHonepo-
,{TI{LI, To ]rplr ,,rm6orr }IarlpaBrleHr,ru ci{{arl4.[
(rr.uu rrc6ori 0) rrr,r B c e r A a 6y4err ua6.rrxl-

l{arr, B o6racrr.r rr. r. ABe rrporr{Borrono}r{rror.o
3rraHa cocraBirflroulr.re .rryueuoi,i cnollocru, np0N0
c.rlyrlafl, rrolAa 0 6.irnano xfil2 (crry,1ar:i gnrrnie-
irr,rrr B rraprl.rr{rroi:r ulocxocrr,r). Ectu 6r,r cro
clr{aTtre i\ro}Nrro 6r,rno npe4craBrrrr, ce6e u nr,r71c.

c6nnxreur,r-s l{Byx lqrcriperrrrrx cJroeB, ro rrrr o6-
rrapyx{uJrrr 6r,r pacqeuneulre .unuuii Ha ABe coc-
TaBJrtlrcilIrrc. Oariruqecl{r4 ?r{e peqb rrox{er rrilTr,r

o rrelpeprrrBHo pac[peAeJreHrroM Hanu.[{-To 06pa-
3Or\t BOSJI0 rr. T. ClnaTtrlr 6O.nee I{JIu MeHee npo*
rfrir{eHrIoiir o6.nacTlr IIIIa3r,rrJ, TaH rrTo TaNoii
upocrorYr Haprr{Hbr rre 6yget: c oguoli croporrLr}
or rr. T. 6y4er nrrpa?r{eua crrJlbrree rroJroir{r{TeJrL-

uafi cocl'aBJrrlrcx{arJ ortopocTr,r, c Apy-rol'r - oTprrllaTeJrr,Hafl.

Ilpr,r a'roru ciuarrru, ecJrII orro rre rroclrr xapanrepa riBllL,rBa rr croJlIir{oBcrrr.rfr

YAAPHbIX BOJIH B HEI,iTPATbHOI"I NJIOCHOCTII, HAH B C].TtYIIAE tsCIbIIIIEIT, TIJIABIIA ]]

rralpaBJler.Ir4r,r Hopx{aJrtr ii HeIlTpaJIr,Hofi flJlocl{ocTrr AoJ]]r{rIa c}fitrrfaTr,cE, a D

rr:rflpaB,rrcHr{r4 oarloii rrJrocriocrlr pacreKarbca (crr. Hu}r{e). o4rano Aa}r{e T8-l{afl
y[porqeHHafl r(apTrrr{a ABtr}r{er{rrfl AByx AtrcnperHr,rx cJroeB }raBcTpr)rr)/ AI]yr
/Ipyry rroSBoJLfleT oqeHrlrTl BepotrTI{ocTL Toro, rITo r\rr,r 6ygelr na6rrc4au, {arr-
Ttrrrecrtl{ [pII collocTaBJleHrrrl liapT nlarHr,ITFloro IroJr.fl rI I(apT noJlfr criopocT0]"r.

Tan xax nce 0 peaonHo crrr,rrarb paBr,ioBelloflTrrbrrfr{ na ccfepe eAtrHr,rairror'o l]a-
Atryca, To rr[rcJro cilyqaeB, Iior-/Ia r,rr,r na6nro4aerf yl'Jtlr BanirrorreHulrllr ]:] rrH-

tepBaJre 0, 0 + d0, 6y,qer

2n
, da n(d.tt: f:t 

-:.- 
t srn0 d.0d,a: 1sin0d0.

4w 41t) t 2
0

r:Ae n - o6qee qncro cJryaraeB. Oqeunlr sLrcJro cJrysaeB, norAa Mbr He 6y4eu
Ha6rroAarb a$Senra [portrBorroJro]nHo HarrpaBJrerrrrbrx 4numeurft, r. e. HorAa
HyJreBa.fl roqHa rroJrfl He 6yger conna,qarb c HyJreBofi Jtr]jIrrfreit cKopocrtr. Aro
6y4er ouenuAuo rrptr 0, 6tuariowr nl2,

2s0

@lrr.8. I{ reolrerpnr.r ABn}Ke-
urr,i s o6racr[ uefirpamnoli

TOqltr,r.

(a)



Bc;ru Aa" ecrl ornLr6rta ollpcl(eJteru,rfl ryaleBoir cnopocttt (paa6poc rloxa-
aarrlari rrorerrqrrolrorpa rpn r{erroABr,r}nrrorr Conrrqe), ro rrpr{ Ilortoropol\{ lrcrrrH-
floM Buaqeuvu V ('u": il cos 0), ora orur,r6ria paBIroci4JIbIIa IIeolpeAeJIeIr-
rrocu,r (uerovrrocua) A0 n yrrre 0 tanoll, .rro Az,o :7 sin 0d0. Oruoczrenr,-

Irafl on ,r6xa rrpr,r rta,u6ponrte eauraceii cnopocrn + = f#i# ,=

= -l- 0,15, rar( qro Bce ylJrbr 0 n nurepnaJre raxorr, .r1'o sin 0d0 : 0,30,
,rBfl.flrorc.s npr,r ua6rrcAelr4rrx HepaaJrrrrruMr,r]ru r[e]r{Ay co6oft upr o4uoli n roli
?ne Berr{arurre crtopocrra 7. floorouy, corJracHo (a), orlroctrTeJlr,Hoe qucJlo

cJryaraeB, norAa 0 rronaTlae'r B aror rrrrrepBaJl, I.re llorfler 6r,rrr, ltenrure
I

dnltt, :7 sin 0 d0 : 0,15, B ro Bpetrrfl r{ax ua6rro4enux (ra6l. t) Aaror

d.nln : 0,2. Tanurr o6paaon, rraJrlrq[e ceull cryqaeB HecoBrlaAeHrrfl (ua 37)
rry.rrenoii rorrr(r.r rroJrrl c uyreuoii ro.moii cxopocrr4 BrroJrHe Molr(Ho of'nnc:outt
lerr, qTo rrarrpaBJreHlre clHaTtrfl rrepnerrAr4nyJlflpHoJryrry 3peHEfr, ecfiv. TIpUHETI>

1{A0IO O C}r{arr{r{ rrJraSr{br Bol(pyr rr. T. rroJr.tr u carrrTaTr, Bce I{alpaBJreHtrfl c?r(aT}rfr

paBrroBepoflTrrsrMr,r. ,{pyroc uoar\roxrroe o6tscneulre coBflaAeHtr.fl H. T. rIoJI.fl c
.rrauraei.i ny;neooii cnopocrr{ cocrorlT B Torr, uro ilpu ABr{}fier{rdtr rrJraaMbr BAoJrt,

cranosol,i Jrtrtrtutrt, BalrlJnarc[Ieficn na rroBepxuocrlr Couuqa, Mecry crIeHr,IBHa-

na rroJrrr (rge uone ncpfierrAu nyJr.rrpuo Jryrry BpeHr{a) 6yger coorBercrBoBarb r4B-

rreHerrrde Brrarra ryrreRoir cxopocrlr. OgnaHo qepea H. T. rre [poxoArrr Hrr oA-

rra rra cr4JroBbrx rmu:z.it, [ooroMy ranoe 06.r,-flcueHrre (ua nepnufi BBrJrfA ec-
recrnerrrroe) orfiaAaer, ecJrl{ ToJrrrlto [ocTpoer.rrre H. T. yBeperrHoe.

flona eule rpyArro npoBoAr,rrr, ar.raJrorrrro B r{aprr4rre 4uuxeurii B o6[acrr,I
rLflTIIa rr anrr4Bubrx o6nacrgx Trrrra Bcrrbrlxex, rro oArro cxoAcrBo cJreAyeT rroA-
alepnrryrb 

- aro r.raJrllrlrae B cpaBHr{TeJrb}ro rraJrofi o6lacrr, n 6nllgttou co-
ceAcrBe Apyr H Apyry [porzBorroJro?firro ]raupaBJre]rHnrx JryqeBbrx cxopocreli,
Vcr,r .racro BoBrrunaror lrelocpeAcrBerrHo n6nuau crra6brx pasBrrBarongxc.fi rrfl-
Ter.r, r{ BoBMo}r{rro, rrro ABr[Hel]rrtr B rr.flTue flBJlrrlorcfr ftparueutou, ocrarKoxl
or BosHI{I(IItrX R CTaAr{rr eIO paSBI4rlrR 4nlDXeuur,i [pr[ Tar(Or[ HeCTaqUOHapHOXT

lpoqeccc, Kafi Bcrlbrrunr( J4Jrr{ ycrr, .(eficrB[TeJrbuo, ecnu 6o.ree trJrl{ lreuee
cral{I4oHaplroe ABr{ffierrtre [por{cxoAr4T BAoJrr, cuJroB],rx trl,rllrurt, ro reoMerptr.tr
rroJrfl Aorrlr(na 6r,1 6r,rm csoeo6paauoii - rlrrra <cusped field>, o6paaonaunoro
flpr,r cnperqenraz nonefi AByx coJrerrolT1oB, rro Itoropbrtr ror( rryqe]r B nporr[-
BorloJroxrrrbrx rrarrllaBJreuuax (c[r,rr. 9, a). O4ila]ro ranoe rroJre B na6oparopnux
ycJroBr4flx l\rolner no/{/{ep}Itl4BaTbc.fl 3a crreT ToI{oB B lreloABtr}nHbrx rrpoBoA-
r.rlrltax, Ho caMa no ce6e raKarl cr.rryarlr,r.fr eAua Jrrr i\,rolr{er 6r,rrr c'raquolrapuofi:
cxperqenue AByx oAlrofltrelrrrr,rx uoncir flpr,rBeAer H BLrraJrltr4Bar.rl4ro rrJIaBI\{br

n repxneli alacr[, ]IaA rrJlocltoc.tbto a&' .

Itpoue roro, [pr4 rartort reorlerprrrr rroJr.fi rrJraBN'ra AoJr]r{rra 6r,r pacrexarr,ca
B ropr{Borrranr,rroit rrJrocltocrtr aa' , rero ne na6.nro4aercrr B cryqae fIflTeH I{
rITo, npoMc roro, [poTuBopeqr,rr rramelly ]lepo-trTrrocrrrorly o6r,flclrerrr4lo clry-
rJaer HecoBr&/{err[.fl r{, T. rroJrrr c neiirparr,uoft nprulreit rroJrrr cltopocrerl. floero-
i\Iy Rapru Ira rroJlg rr4[a (xr. 9 , 6 upegcrausercn 6otree repoxrnort e cnyunu 

"ro-Ilr4oHaprrbrx 4ararxewrft (ux.rua, crarlr4or{apr{bre, rreartrtr{BrrrJe rr. r.): oua co-
orBeTcTByeT rroArrer{y noHBenrprBrroro ToHa rro ocfi bb' w ero olycHaHtrro no
uepm{epuu B rrprcyrcrBr{r,r Henoroporo o6rqero coJlerrorrAflJrlrrrolo rrrla IIpo-
AOJTT,HOIO rrOJIfl.
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B clyuae rIflTeH, uB-Ba rloHrrxreuuoii r,rorllr3ar{r{r4, [poBoAtrr{ocrb rrJraBr\rbr
[,ro]r(er 6r,trr r.rrme ror,1, npu rtoropoii peaJrrl3yerc.fr rloJrrlafl BMopoHerrHocrb,
II ,qBtr)I(eHIIfI, BOANIO)fiIIO, IIOIyT IIOCI{OJIITI{O OTI{JIOH.flTbCtI OT CI{JIOBI;]X lr,IUUii,

(Dur, 9. Ii reolrerptrr.r lrarrrrruroro [onfi rraA Ilsrrro]\r.

B oco6eHlrocrzr B1IraBLr II. T., rAe r{alrrr{Tr{oe rore rdcrreBaer. Cnopocrrr ct[e111e-
ttu.fl. cIuJIoBblx ttwlr.afr. oTrroclrreJrrrllo tIJraBMbI

U: c 
j x.,g

all2
relr 6onsure, qei\,I I\,IeHLilIe 6, l{ ttpw rI -r 0 ona HeorpaHrqeHHo Bo3pacraer,
T. E. B H. T. IIOJIE HE IIO}fiET IOAAEP}TTI4BATbC'I 3A CqET trHAYHqIIII IIPII ABZ?fiEHIIZ
cpeAbr [7]. Iloaronry n6rrau octr rrflrr-ra, B onpecr]rocrr{ rr. r. (ecrn uama xap-
TZIIa Beplla), nprZ zBBeCTHETX )rcJroBr,rfx uur{Tg He rrpe[rrT6TByeT BOBHr{nHOBS-
H'IIO HOIIBEHTtrBHEIX ,4ATTXIEUAI)i:, T. E. BOsIIUITHOBEIII4IO IPAHYJIflI{I{ft. TAXOE
flBJrerrze xax 6y4ro rla6.uroAa.irocr, tBl.

o4ualto B rtrApor{ar}Ierr4lte coJrrrerrHbrx rr.fiTen ocraerc.fl eure rrHoro }Ie.flc-
HoIo; HaMerreHHbre r nacroa'uleii pa6ote rrlleAloJrolneuwrt trlr.nrorc-tr Jrrrrur
ognoft r{3 rrolr,rrox upr6lraararr,c.fl n rryqllefify [orrr4Marrr,rro na6nro4aelrbrx AaH-
rlbrx o ABrl}Iterrlltr rr MarHIrrHoM [OJre, noTopBre ]reJrerno yxJraAbrBarorcfl B .flcHyK)
Ir r{elpoTrlBoperruByro naprr4}ry.
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II 3 B E CT}I fI I{P I'T[CH O XT A CTP Oq)?I 3],I q E C ITOlA OBC IIP B AT O P }Ii4
Trr,v XXIY, 1060 r.

I{OSOO}IUI4 B IIT IIO|.IIOllIEltl4fl ATOMOII
B OEP:\TIIOM SOOBKTB SEEMAHA

IIPtr{ TPOI{SROJIbIIOii MY.IIbTI,II].]IETIIOCTM

R. E, Cm,en,uuors

X{cto4ou paBJrox{eufi,a rroJrrrprr3oBaurroro rpr lrJrerloro rr3Jryqeflrifi B a{{enre l}ee-
rfaua I{a ABa Ilyqfia co BBar.{MrrooprororraJrhlror-r rroJrflprraarlueft goKaar,rnaerc.E coBtraAerrr{e
noa(p$uqneutoB LraJiyqerruf ra roe{(pnqr.rcnroB rrorJrorqerrrrr rro r}opue aawrcutrocrr{ or AJrrl-
III;I BOJIrILI I{ OT yIJIa Me)fiAy IIatrpaBJIeIII{CM MaIIIIITIIOIO IIOtrI,I U paCtrpOCTpaIIeHl{e}I CBeTa.

O6o6qaetcx rr,rpax{errlre gnn noe$r}uqr{errra rrorJroilIeHr{a, rrpeAcraBJrerruoro B flyqax
co BgarlMlrooptoronamroi.t rroJrflpn3arlrreft, na cny-raii rrporraBoJrLrroro pacqetrJregr'rg rrplr
Ar4[oJILlroM r.IBrryqeur{I,1 AJrfl TaI(I4X ro:reii, npI{ Itoropb]x trc rracryrracr cS$exr flamerra-
Eaxa.

THE ABSORPTION COEFTICIENT OF ATOIIIS IN THE REVERSE ZEEN{AN
EFFECT FOR ARBITRARY I\4ULTIPLICITY, by V. E. Stepanoa. - The coinciderrce
of thc absoptiorn coefficieuts and the emission cocflicients, according to [he fornr oI de-
pendence on n,atelen€lth anrl ot't the angle betl'cen t,he dircction of Lhe magnetic l'icld
and.tight propagation, is proved by split,ting t,he polarizcd triplet emission in Lhe Zccnran
effect into Lrvo bearns nith mutually perpendicrrlar polarization.

The cxprcssion for thc coefficienl, oI absorption with rnntually perpendiculal pola-
rization is generalized, in the case oI arbil,raly splitting fol dipole radiation oI suclr l'iclcls
in which thc Paschen-Back eifect is rrot oper.ativc.

1. Itoa{{zqrrerrr rrorJrox{er,rrzrr B o6x1er{ oJryarae rpurrJrerrroro pacqerrJre-
IrIrfl, Br,rBeAeHHbrfi rIB TeopuIL n{arl{IzroorrTtrrrecnoro a{Sefra c yqeTol\r HBaE-
ToBo-IvlexaHl4qecKoli crpyltrypbr aror,ra npu JI106ofi opuerrrar{rrtr MarHprrrroro
troJrfr H orHoczreJlr,Iro rlarlpaBJrellrr.rr pacilpocrpaHerrz.E cBera, tri\reer crreAyro-
qrii nn4 [1, 2l:

,* :*[tr,+"r) ++(2ro - sr - .sz) sinz y --t-

'-{ nL l2ro- s1 - sr)2 sina y 1- (s, - sr)'cos2 y, (1)

I'/le .s0 - rtoarlrluqtr{cIIr rlolJIolllorlr,rfl cpo4rrcr:i rrecrrerqcHrroi.t rtorrnonegrl,r B

r1o[eperrrroi\{ cr}rpeHre 3eeuarra; ,sl r,r s2 - riocQrfr{qr,rcrrrr'I nornorleHtrx npai,i-
lIrx nor{fiorrerlr nprr rrpoAoJrrrrror\r ot!{errr,c; y - yr.oJr uoir(/tv rra[]laBJrerrlrer\{
pacrrpocTparreulrt{ cBeTa l,I rrarrpaltJtetrr,rc,rr rrottg II.

C yuerolt e${ertla r(onnlopa r,r crarucrrrrlccr(oro ylrrrporrr{rr vl)or}rreir aroi\ra
rioa$Szqucrrrr;I .90, s1 r,r .s2 trrtcror c.rreTqyrolrlr,riil lll,rA [2]:
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,'6itrl lt,

1/ nnt. 
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- 
6Jy' .

6i,

+oo

l_
rr'/Ie

(;)

(a).
1

2 (2so -

(8)

Av1: (*',gr- m1g11 *=ti4Xl,tn eca

il Arrtr (1,, ^S) clrrlrt

g:t*
rlorlorqeuze, onpeAeJrreMoe xoarpsnqueutanu,r (1), xaparrrollrrByercrr norrrr-
puaaqzeii tl l

r
sr-sz) sitt2 1* l/

I
2 (Zso- sr - sz)2 sina 1 1 (s1-s2)2cos2 1

(s, 
- 

sr) cos T , ({,)

rge D ll E D 1-- noMfroHeHrbr Benrolla aJrenrpr4qecxoii ldH4yr{rlr4r,r, [apaJrJrcJt r,-
IJAfI V IIEPTIEHALIKYJI,TIPHAfl IIJIOCITOCTI,I, r rrOrOPOi,i JIE}ITAT BEHTOP, YITAsI,IBA]O-
rqzii naupaBJTer{ze paclpocrpaueHrlrr l{Bfl]rqeutrfl, tr BeHTop r{&rrpfl}r{€rrHocrrI
r'IafHtrTHoro IIoflfl. fIoilflpr{aar{rlr, orrpeAcJrfler,rarr Br,rpa}HCrrnem (6) , r]3&1anr-

r{ooproror{aJrbrra I I ]:

/Dtr\ lDl't
[arl+.r, - tDri-' (/)

flpegcranreurae noa(irlr,rqueHra rror',rrorqerux (cu. ypaBrregno (1)) n cne'lc
oo BBatrMHOOprOtOr.raJIbuoii nonxpuaaqzeli rrosBoJrfrer cBecrtr saAaqy ollpe-
AeJIeH4ff KOIrTypa lrawav rrorJrolr{eHr4tr ilpu rrafluuflu Mat,HtrTrroIo rroJr.fr H pe-
ItreEtrIo AByx ypaBlJeuzit nepeuoca, coBepr[eHrro anBEBaJrer{THr,rx ypar]Herrzro
trepeuoca AJr.a HeuoJr.sptrBoBarlrroro cBera [2]. Pcurerrue ypaurrenr{ir uepenoca,
coorBercrByrotr{ux noa{$uquenral{ [ot'JIolr{crrur{ s+ z s-, Aaer rrat{ ocrarorrrrbto
trIITeHczBHocru. t'+ u r'-. ftonryp Jrr{}rtrrr [orJroil{errr{fl c yrreror{ rropr{rrpoBn]r
orrpeAeJrfieTcfr Br,rpalKerrtre[,r

r- 2!(r**r-).
o4nonpelrenHo c paaBr{rr{err 0rol'o r[ero/(a rtonBn.ilvrcb pa6orn [3,4], r.l

noropbrx rrptr olpeAeJreHzr4 r(olrrypa lrwLtilI1, uorrrorqeHtrt{ AilE noas{rquerrra
IIOIJIOU{eHIIfl trCIIOJIt'SyIOTCfI BBIpa}IteIII{II, sItBI{BaJIeIITHrIe noO{{zqueUrau
lr3JryqeHz.tr, z flpr{t\,rerrflercrr MeroA peruerrr.a ypaunenlrii c r4crrorrb3oBar{r{ei\r
IrapaMerpoB Croxca I5l.

B nacroxulefi pa6ore IILI BbIBeAerr noa{$uquerrrr,r rrolJrorrleHrrfl n o6palrorr
a${ertT e 3eertana AJrrr rrpor4aBorruoii lryJrr,TtrrrJrerrrocl,fi u l\ils,irro6oro HarrparJ-
JIEI{IT.fl MATHI{TIIOIO IIOJI,g OTIIOCIITEJIbIIO PACUPOCTPAIIEHU,fl I4SJIYqEH[fl.

2' Buno4 xoar[(traqltenroB rlorJrorqerllr.E AJrrr [por4aBoJrbHofi lryrrrrunor-
H0CTU C ICIIOJIE BoBaIIIle['I leopI{tL rlar}IlaToOlTuqeoltoro e$$cnta [peACraBJrficr
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Sonnruue rpyAHocrlt. floetouy IrbI sror BI,IBoA cAeJlaei\{ HocBeIIHI,IM o6paeou,

uctroJrbBoBaB BLIpalI{eHV.fI Alfl xoa$SuquenToB fi3ilyqeHuf , rrolryqeHHllx Ha

ocHoBarrutr reoptru 3eeuan-a{Senta B l4BrryqeHtrtr. Br,rpaxenun AJrfl

noa{SraquenToB uBilyqeIIIIf B clyrrae rplltrJlera IIoIyT 6urr, uauuCaHbl B BuAe

4

01 - Irorrlolrerrra? /r :4osr ;( + cos2 y) - JreBotroJlgprlsoBaHo rlo

sJIJIErrcy;

Jtr - Itoi\IrIoIloHT&, /o ='= ooso sinz y - JlrrgefiHorroJrflpl{BoBallo; 
(9)

4

.o2 - I{o}ItroHegra, jz: doszi (t + cos2'y) * rlpaBotroJl.fiplrsoBaHo Iro

EJIJIUIIcy.

IlpOuane4em paBJIOlHeHI4e aTOIO [BilytIeIII{.8 Ha uBJIyaIeHue B cBeTe cO BBa-

!rMHOOprOrOIraJrLHOft IIOJIrrpIrSaqtrefi .

Hole6anus EJIeHrpIIqeCKoIo Bel(ropa, coorBeTgrByloql4e uepexo4a1r (9),

IIOII{HO SaIIZCaTr, B BI4A0

61-I(OMIIOHeIIT&

E, : Eo cos P cos Gr,

E, : Eo sin B sin col

t(OOp4lrnargafl cllcTei\{a BLI6paHa TaI{, rITO6bI OClr fiOopAtrHaT cOB[aAaJIu c

HarrpaB;eHI,IelI oceft aJrJII4rcoB (cu. {llrypy).

(Dnr. l3entop fr .rextut R rrJlooro-
cr:a VOZ; B[oJrL ocr{ 0Z PacrPoctPa-

rrEerctr I{3JIyqelrrre.

rr-Holrnoneuta I 62-KoMuoH€ItT&

e*:0 lrl.:Tocospcosrol (10)
(, : (o sin to I I ,1, : 

-t1o 
sin P sin col

I{a (9) z (10) cJreAyer, qro
. 7o

,lt - 5or lO *:O, tZ -
I

Bbr.rucnuM rlapaMerpbl CtoHca Anr Halr{Aoil

(10) cornacno t5l.
01 - nolfnoHeura (x : 0) , fi-ItoMrloHelrra (r" : l'l '2), or-xonmouelrra (x : 0),

/z : IB,
Q, - qZ cos 2p,

Uz: 0,
V, : - qfr sin 2p.

13;

, sin
COS Ya- 'v-lf,I+cos\

I{3 I(Oi\{flOIIEHT

(11)

(12)

trBiryIIeHZf

./1 - bo,

Q, : EB cos 2P,

Ut:0,
Vr:E?sin2p;

lo -0,

Qo:-(3,
7o:0,
7o:0;
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Taxrau o6paaou, rraparlerprr Croxca [JIfl Tpex FIeBaBtrcr4i\rbrx rroro]ioB 6y1y,
paBHbr:

i : i'' + io + ir: Eo'* eo' * ro2;

Q : Q, * Qo * Q, : ((o'* qo2) cos 28 -C.02;U:UtiUolUr:0;
V :Vz*Vo*Vr: (Eoz - qo2) sin 2p.

Teneps fipotrBBeAelt pa3JroH{eHr4e rpex rroronoB r{BJryqeElrr{ (9), rupaxieu*
rrbrx B BtrAe rrapaMerpon croHca (13-16), Ha ABa rryqHa cBera co Bsar,mrrro-
optorouanruoft uonxpuaaqnert. 3to cocro-flHrre rroJr.flpr{Barllrtr o6oaria.rlrlr
trHAeHcaMtr (*) u (-).

: i: i*+ i_, a: a:-l- Q_, IJ : u*+ [J_,tl:v*+Ii-. (17t

,(,na oupe4eJleu?rg rlapaNlerpoB Croxca c rrHAencarru (+) BocrroJrbByer,rcfl rllerrrr
TeopeMaMr4.

7, J\ln cBera c aflJu,rlrr,rqecxofi uonxplrsaqneft BcerAa co6nro4aerc.fl coor-
I{OIIIEHI{E

ii : ai + ui +vi.
2. Ectecrseuur,rir cser anBrrBaJreHTelr AByrr H€B&tsr.{cr41\tbl1\r rporr{BotroJro}fi-

lro rroJl.fi pr{B oBa HHbrM rroror{aa{ panuofi rrHreHcr4BHocrpr.
3. BrrnonneHue paBelrcre Q :V: U :0 ecrr neo6xoA?rr,roe rr Aocra-

TOIIHOe yCJIOBLIe TOIO, qTO CBeT _gBJLfleTCr{ eCTeCTBeI{HLIlr{.

Ha ocuosauwrr orvrx reopeM i\rbr MolHeilr cocraB?ITb ypaBlreur,r.rr Airfl onpe-
AEJIEHtr.fi TIAPAITETPOB CTOXCA NJI'I CBETA, PA3JIOHEIIHOTO HA ABA IIOTOITA CO

BBatrMr{ooproronalruort norxplrsaqirefi :

(13)

(r4)
(i5)
(1rj)

i\: Qi+v\i
i'-: Q'-*v';
a- : - 8Q-1;

v_: - {+;
i*+ i-: (Ei + ,ri + (3);

Q* + Q-: (EB + rB) cos 2F - l3;

V++V_: (EA - rp sin 2p.

(18)

(1e)

(20)

(21)

(22)

(23)

(24)

3rr ceur, ypaoueuuii (18)-(24) rrogBoJr.Eror orrpeAeJrrarr, Bce cerr6 nalla-
,\rerpoB' xapaHTeprayrotqlrx rryqnu BBarrr{rrooprorouansnori rroJrflpu3artrr{lr:
g, i*, i-, Qo, Q-,V'*, V-; U*u U_ ro?fiAecrBerrHo paBHbr HyJrro, rax )fie rian
u ilapalrerpr,r U ,, U o, U, nclegcrnue nrr6opa cucrelrbr noopgzuar. ,I[.na
uanreii BaAaqtr AocraroqHo orrpeAeJrr{Tb rllrr frepBBrx rraparrerpa. Brraqane
olpcAeJrr4l\l BeruquHy g.

Tan nan i*, i-.rIBJr.rIrorc.E rrHreucprBr{ocr.flilr.l,r eJrJrr4rrrr,rarecnrr froJrflprrBoBarr-
IIDrX ryqg1Y1, To rla oclroBaHr4pI Teopet\rbr oropoii

j_: - si..
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flo4crannxx (25) s (22), roryalpri\I

(1 + s) i*: i. (26)

B ypanuenr.rxx (23) a Qa) rlcltrloqaeM BerI4qzHbI Q-rV -, ucrloJlbsyrr ypalr-

Helrprn (20) n (21)

(t - s) Q.: Q;
(1 - g)V*:V.

Boaeoga B HBaApar Brrpa?fieHllfl (27) n (28) r,I cJIoEtI{n, Iroryqllrr

(1 - g)' (Ai + vT) : Q' +v'.
Ha ocHoBarrrdrir (18) nony'.rrau

t-_

i,:7-rYQ'-lv'.
Auanoru.Iuo HaxoArdru

i-:f7[qn+-w.
tr4cxrrosas wa (22) i*, i_, noilyqlriu

i -V1'z +w (;r2)o- ' ' \

" i +Ve+v'z

Bnocs aro Bbrpax{eHrre Arltr g n (30) z (31), roilyql,Irl

i.:+u+YQ'*v'); (33)

i-:+g-Y'qzav1. (34)

Br,rszcrrM Bertrqr4uy /, ucrrorrbaya (13), (12), (11) u (9). Ilocne Hecnorlr,-

xux npeo6paaoaauufi [r ulre.fl B Br4Ay, qro

cos 2R - 
J -cos2'r qi- 9a -- ' 2cosr

zP : 1 a 
"o"' 1, sln zF - ',1 + corry

IIoJryquM

i : oo[t", + rr) + + (2ro - sr - sz) sin'y]. (35)

Br,r.rrcflsg asa.noiu.ruo BeruqrtHy lt Q, + Vr, noilyqilM

/ Q'+Vz :yLl+(Zso- s.r - sr)z sina V * (sr - sr)'cosz y. (36)

tr4cuomsya (35) u (36) n trcr(rrrorrafi orrr Bbrpalr(eimnwa (33) r (34), uo,ny-
qr,rM ortouqareJrblro Bbrpalr(enrre AJrfl Tprrureruoro l{BJryqeutrrfl o a{SeHre 3ee-

r\{aHa B cBere co Bsar4Mrrooprorouarrgofi nonapuaaqreft

114
i *: nool(t, *sr) *, (Zso- .sl - sr) sin2y -l-

+/ ] (Bz)

Cpannl.rnan Br,rpa?fierrrre [Jr.E s. e (1) c/, r(37) ,[,rbrBrr[rrr\r,rrroarfiBbrpa]r{egrl.rl

(27)

(28)

(2e)

(30)

(31)
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'TOHAeCTBeHHbT Ipyf Apyry c rorrHocrr,ro
,cr4Mocrlr or yrJra y lI Ko3{sr4rltreHroB ,sr,

BOJIIIbI 4,.

Taxzu o6paaou,

, : ors+r (38)

'T. E, COBtrAAE}II4E NO ilPO+IIJIIO JI]/.H]{]d TAHOBO }fiE, ITAK IT AJTfl KOAO+I{qI4EHTOB
I{SJIyrIeHEg lI IIorJIolf\eHl4fl B oTcyTcTBue MarHtrTHoro IIoJLf,, ItoIAa ypoBHr[ aTol\{a
Bbrpo,flAeHr,r.

3. Teneps I{erpyA,o fioJryqr,rrr, Bbrpa]fierrle [Jrfl Hoss+uqr{e,ra rrorJro-
rqeHrrfl r o6paruoiu asseHre Seelraua B flyqax c BBaztrFrooprorouarnHorl
nonnpzaaquert Ar.n flpo[BBoJrrrroft nynr,runneruofi crpynrypbr.

flycrn iuarur{ruoe pacqetrJreHtre rrllr,r [poAoJrbHoM a$$exre wxree, 2m o-
noNrfroHeHT w 2m f[-noa{rroHer{T IIpz qerHofi uytr,rztrJrerr{ocrr{ (m : 2rl u
2n !'L fl-noMrro*elrr rrptr ue.reruoii r,ryJrbrr4[JrerHocr]r (m:2n f t). flpu
'TaHtrX O6Oauaqenurx o6qee qucJlo Itor\rfror{eHT pacil{efiJreH4a panuo 3m.

B orou cryqae Hoa$suqueurlr r4aJryqer{lr-fl r\{o}r{Ho [peAcraBrrr]; B Br4lle

4't
h : do ; $ + cos2 y) ) sru Rnx rrepexoAoB Lm : -lii:1

h : do sinzY to, Arr.fl nepexo4on Azz : 0;

m

iz : qof ft + cos2 y)) sr, Arn repexoAoB Lm. : *1.

IIpr ueruonr MyJrr,Trlrrflere soo : 0.
flpone4a upeo6paaoaaHtr.fr arraJrortrrarr{bre rpoBeAeunbru n $ 2, r4 r{crroJr6-

3y.rl coorHortrelItre (38), ,rerHo ycraHoBrrrb, uro xoa+szqueHr [orJrorqeHu.rr
B ilyqax co B3atrMHooproroHaJlbnoft nonaplraaqueli gna }m-wyJrrrrrrrJrergoro
pacqeIIJIeHI{.fl B I'IaIHZTHOM IIoJIe H, uaupanneHue ItoToporo CocTaBJrrreT yroJr
y c HarrpaBJleHtrerf Jryara BpeHtra, 6y4er rdMerr, BtrA

Brrpameuua fiJrfl slir soi I s,i, aHaflol.ulrur,re (2) u (3):

,-(#)'

Ao arHolr{rlreJrrr d0 uo {opue sanu-
S6, S2, & CJIOAOBaTOJII'rIO, tr{ OT AJII{IIbI

n
s
Z)

i:-n
(3e)

sri,zi:!W+.-T
l/ nm"c 

f *, _* lv'- (vin f Av.)12 * 0],,
(4,1)

(42)

d\"

h"

,1

,r;it lit U.i. t* ,- (#)'
.,^i:- "' l/ nm"c tT ., _J_ lv,-(yit,+ A,\,_i)12 + 6?kAat

I,,,, -,{, *,)'sirra 1 r (i;, -B'-)1;].,ro,



Avoi : (*'i gi - rn'1rg1r) m*V nt

Avnr : m' (gi - g,,)ffi, ft,

fitn (L,,S)-cnaar,r 8i,7, orpe4err-srorc.fl Sopr,ry.uofi (5) , upu aror\{ /, s w I
.AoJrlr{Hr,r onpeAeJIETb cooTlleTcTBenno uonrtrrii rloil{errT ItoJrr,rqecrBa AB[rE{errr4fl,
cu[noBr,rrt u op6uralnnr,rli lrollermr,r

,I{.ua (i, i)-cnxen

j: >j, s: xso ,7:Zir..

s:>sut)h(it).
i

Ilpra eronr g (i i) - rrrolrlrreJrrr fau4c i{Jrrr pacrqerJreH}r.fl B clry.lae oAHo-
.aJIettrpolrlroft crac'reul,r c iuorrelrrorl ltoJrr{rrecrna ABI{?r{eHma ji, a

r/'lo

i -, i ni'-
uprr repexoAax: i -, i 1- t rt:

i_,i_t nt:

(45)

X.m*1)(i-sm);
) nz -f 1) (i r- nz { 2); (48)

+ uL - 1,) (i :f m),

(43)

(44)

(46)

"1
lAe Jt - rroAyJrb Befiropa, AonoJrrrrrrcil{ero Ber{rop /; [o rroJrHoro Berrropa /.

J3 nporrexyrorruoM cilyriae nprr rrepexogc or (L, S)- H (7fl-cnaar $opuynaruz
(5) , (45) uonraoBarr,cfl Herrba.fl.

I-lc.rtraslaurr %a Ut B tsrlpalr{eHrdnx(41) tt (42) xapanrepr{Byror oruocr,rrerrb-
HyIO l{IITe}ICI{BHOCTL B SeCIIa}IOBCI{I,IX HOl\[IIOHeHTaX paCqeIIJIeHUfl.

llcru crarlrcru.recrtufi Bec vpoBlr.fl c HnauroBr;rnr vrcnolt 7, pacu{etrJreH-
]IOIO HA 2i + T OTAeJIIJIIsIX yponrreii, [pI,ITIflTb 3a eAtrHIIIIy, To AJIfl fii -IIoM.
rorrerrr (nepexo4 m -, m) BeJurrrrarrrr yi orrpe4eJrrrrc.r rro cJreAyrotr{r4x[ rasBecr-
ulru Sopuyrann t6] (uonepeuuoe none):

i -' i lJr - m.2;

rpl{ repexo4ax: i-,i-l-1 ?/i:(i !m!l)(i -nz{1); (47)

i -, i - l at: U t- nt) (i - ru).

f{.ir.n or-nor[florrerrr pacu{errrerr]ra (uepexoTlbr tn -> nL )- I r{ rroJre rrpo-
gOlr,nOe)

l ..
t\1
I ,.', 

\1
1,,
T(/

t\e aL - flpoeHqr4fl BeltTopa / Ha rranl]aBJreHl,r0 rral.HLITHor,o rroJrrl u n'L ilp]lI-
IrrtMaer 2i +I arra.rcnrii

*:j,(i-1) .-u-t),-i.
I{ari uasecrlro, r}.ropuy.,tst (47) u ( B) r\roxtrro rpr4il{errflrb 4la nro6r,rx cnx-

Befi, no roJrLKo 4,ra <c,ua6l,rx) rro,neit, T, e. Tanr{x, rJpI[ Koropbrx rle Hacryfraer
.ar[Senr flaruerla-E aHa.
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Coneprueuuo or{eBr,IAHo, arro Br,IpaE(cIrI,re AJrtI uo.TrrrptrBarluu norJrorqaei\roro
cBera B cilysae IIpollsBoJlbHoi,i uynrtlrnJlerrrocrr{ coBepueHHo aHaIotilqHo
Br,IpalxeHr4rc (6). Heo6xoArrr\,ro roJrr,r{o [po?raBecrr,r BaMeHy s.r, .s2 rr s0 coor-

rnm*n
BercrBeHHo ua)sri, )sr,u )ru,..

L-L i:.I i-_n
TaHlru o6pasorr, BaAarra onpel{eJrenr,r.fl r{orrrypa Jrr{Hrlrr norJrorqeHtrE nllrx

r{aJrzqtrtr }IarIIrITIrOrO IIOJr.tt AJr-tr rryJrr,T}rlrJreTlroro pactr{errJreHz.fi coBeprueH-
HO arraJrorrrrrHa rroJryqeHtrro noHrypa AJrfl rpr4rrJrerr.roro pacqenJreuus. Hau-
6onrruag BllqtrrcJrrrreJlbuatr rpyAllocrr, BaHJIIoqaerctl ToJrbno B Bl;rgu cJrelrr,rrJ.

rtoa++rzqueHroR rrorJrorqeHr4rr

n1. 1)t +?1

sr: X s,i, tr: ) s2i II S,,: ) tnr.
i-l i:r i. - n

KOTOpLIe IIMeIOT paSilUrIHLIe SIIaqeHl,Ifl B 3aBI,IC}.I1\{OCTIII OT TIIna pa0lq,etrJle}Iu.fl
U BEJItrqIIH},I IIATHIITHOIO IIOJIfl.

Cne4yer oTMerrrrr,, qro paaBrrrarr reoptrfl crrpaBeAJruB& roJrbr{o Arrfi ilfr._
IroJrbHoro u3fiyqeHr.Ifl .

flera6pr 1959 r.
ilureparypa

1. B. E. C r: e n a r o B. llan. Itprrrrrcxoir acrpo(pua. o6c., 18, i38, 1958.
2. B. E. CreuaHoB. tr'lan. Hpnllcroii acrpolplra. o6c., 19, 20, 1958.
3. W. U n n o. Publ. Astr. Soc. Japan, 8, "I& 3-1r, 108, 1956.
4. l. W. W a r lv i c I<. Ann. Astroph., 20, Jt zr, 165, 1957.
5.C.qauApace$ap. flepeuoc ayulrcroft orreprr{n, !4[I,1953, crp. 32.
6. A. it o M M e p { e a t, 4. Crpoeuue arorlta rlcnenrprr, r. 4, focrexu.3par, 1956, crp. 467.



A n A A E I,I r.i fI rf A y n c c c P

II 3BE CTUfl. }tPbIM CI{O IiI ACTPOOII 3I4 I.I]] CHOT
'I'ouXXIV, 1960 r.

OL]CIIPBA'I]oPI4I{

.BO'il 3Nr O )I(HA,g rI II TIr pII pE TA U tI fI CII E t{ Tp 0 I.E JIII O Ip AM M
B CBETE I'IIIIIOTEBbI

0 IIIIOAI{OPOAHOII CTPyI(TI/PE XPOMOCoBPLI

0. It. lfy6oa

/[e.rractcx troIrrJTna o6't.xcrrttrr, ]taprrxly, na6rro4acuyro rra cflenrporeJrr{orpa}r}rax,
'cllrrrr,Ix B pa3JIIIqHbrx qacrflx JrrIHi{u }Ia, B cr]ere rrrrrore3ri o crpynrype xpoMoc{epbr, pac-
cMorpellllofi aBTopoilI B rIpeAr,IAyII{eli pa6orc. I}a;m.rrc xpouoc{epuoit cetnn o6r,Ecrr{er-
orr retrI, qro B xpoMoc([epe cyrlecrr]ycr rrcoA]ropo4uuii ctoii c roprqllMr{ (T = 20 000.)
rI xcJro/{rlbl}rrr (T = 7000') o6ractxlttr. IIalr,ryurnr,rft Horlrracr xpoMoc(bepuoft cernn upu
ollllcpencrrnoi.i AJIr'IIre BoJrHBr B npLrJIe tnnrrr,l H, cBrr3LrDaorcrr c reM, qro aror croii uueer
.o1'l)atrI4tICrrHyIo rrporrmeHrrocrb rr rraxoArrrcE rra uenoropoi,i onpe4eneur.roli rry6r,{He.

Oupcgenaercr orlTrrqecxa-E ToJrrqa Bepxnero, ropflqer.o cJrofi xporlrocrlepr,r; nonaaano,
trro 3Tor cror,i Aonnterr 6r,rtr, norrorqaroqrrilr rJ Jlrrrrr,[I Ho 4tra uBryrreHrrfi JreE(arqrrx Ilrrxte

,cJroeB.

Onpe4enenrr cpe/4lrl4c paBMepr,r relrrrbrx r.r cBerJrbrx 4e'ra,ireii B rreoArropoArroM cJroe xpo-
rrloc(peprr r,I rlx lraMerrenue c rny6lrroii, a raxxe 4ora o6.r,eua, BaurrMaeIlrafi cBerJrsrMrr rr
'rer{Hl'IMr{ AeraJIEMr4 Ira paBrrbrx rry6unax. B aHtllnuoii o6Jlacrr,r TcMrrr,re (ropx.ure) gJreMerr-

'r'ri SaHr'lMaroT cpaBrlr{TeJlLfio' 6om,ur,rii o6r,eu.' Er,rcotu o6paaoualtrtn paBJuIrII{IrIx qacreil JIuEllI4 tla, orlpe,IleJreunue Ito coBrlaAe}rfiro
uaii4eunoii rIaMlI AoJnr o6r,eua, aanur,raeMoii TeMrrrirMr{ AeTaJIEMII, c Befiltllrrr{aMrd, rroJryqer-
Ilr,Illvrrl AJrrI AoJrI,r o66eMa, aanruaeltoii (ropErrrdMr'rD o6nacr,ntru B MoAeJrIt xpoMocoepbr
Efinr rt Merraera, EaxoAr{Tc,E B xoporrrerr corJracr.rrr c Br;rcoraMr.r o6paaoranua coorBercrByro-
qr,rx vacreii Jrr{Hr.rrt Ha, rroJryqerrrrJx rro ilroAeJrEM Eerrr-Ilrreuc lt Bonsrrepa.

A POSSIBI.E INTERPRETATION OP SPIiCTROHEI,IOGRAT{S BY THE }IYPO-
'TI'IESIS OI NONHOMOGENEOUS STRITCTURE OF TIIE CHROI\4OSPHEIiE, by
E. E. Duboa. - An atternpL is made Lo explairr thc spectroheliograrns, obtained in dif-
felcnl parts of the IId line, by the hypol,hesis on the struclure of the chrofirosphere con-
sidered Lry t,he author in his previous paper. Thc exisbensc of Lhe ctrrornospheric sLrrc-
l,ure is explained by the presence of a nonhornogeneous layer with ho| (T 

- 
20 0000)

'and cold (7 
- 7000) regions in tle chromosphere. The best conLrasb oI ihe chromosphe-

ric picture at sorte rvavelengih in the wing of Ho is bound with the existence of such a
layer having a limited thickness and being at some delinite depth.

The optical ihickness of the upper hot chromospheric layer is determined and it is
shorvn {,hat this layer should be absorbing in II" for the radiation of lower-lying layer:s.

The mean dimensions of dalk and brighl, details in the nonhomogeneous chronros
phclic layer and their variations wilh depth are del,errnined, as well as the fraciion of
volurne occupied by the darl< and bright details at different dcpths. In active regions thc
dalk (ho[) elements occupy a cornparaLively large vo]ume.

Thc heights of formation of different palts of thc [to line, derived {rom the coinci-
,Ic,trce of l,he obtained fractionof volume occupied by dark detai]s tvith the values found
Iol Lhat occupied by <hotr> regions in thc Athay-l\,Ienzel rnodcl of the chromosphcrc, are
irL good agl'eemeill rvith the heights oIlormation of [he correspondine'partsof lhe I-Io line
calculated lrom tlre Bdhnr-Vitense aurl \rol{,jer n.rodols.
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Ecnn cnznarE, orrenrporeJrrrolpai\{lrbr ]l llasJrrlrlrlbrx rracT.trx JraHWtr Hr.,
ro NroHrrro ua6rroAaTb cJreAyroqyrc rtaprlrHy: B r{errrllc ]ia]]rr:li,r[. cpaBHrrreJrr,Eo.

r.reflcHo BrrAHa xpoMocsepHarr crpynrypa (cerxa) lr qcrrio BuAHbr pasJrr,rarlrbre

ar(rr4BHbre o6paaonanra.fr - BoJroItlra, SnoxnyJr],r !r Ap. Ec.uz cuunraTb crreltTpo-
reJrr4orpar\{M},r r.Ie B IIeHTpe JIVTrvtMJr}I cooTBercrBeHrro na6rrogars B crieltrpo-
reJluocHorl He B qeHTpe illr.Hrtfr, a pacrroJlaratr BbIxoArIyIo qeJrb npr{lrepHo rra

0,3-0,4 A or qeurpa Jrr{}rr4r,r Ho, ro xpolroccfcpuar{ cerxa craHoBrrrcfl Brr-

4uuofi nara6o,nee qerfio. C ro.rrtu Bperri,rfl AByxrerrleparypnoii MoAe.[u xpor,ro-
c{eprr (crt., uanpr,rruep, [1,2]) ranaq ltaprrllla Mo]r{er naiiut ce6e ec'recrseHHoe

E

Te- 20000',

B
Te- 7000'm

..0

(Drr'. 1. flpegnolaraelrarr cxerra crpyr(Typrrr xpoMo-
ct[epu.

A - 4orocoepa; B - umnnni.r croii xpoMocoepu c ?e E

* 7000'; C - orol-r, r'Ae cooyurecrBytor oonacrl'I c paBJrI{q-
Hoii re Mreparvpo n ; J;.!'n;, ;r' ';n,::l :;i,r';. 

"'*

o6rscnelrr,re. Ouncauuoe aBropoM [3J upe4craBJrentre o xpouoc{epe, Ilarpe-
saerrol? BoJrHarrr,r, o6paayroquNrncn B rrorrBeHTtrBHoii aone Coluqa, cBoA?ITc.tr

uprrMepuo n crregyrorteuy (t[ur. 1).
B xporvroc{epe, Hr4}r(Hflfl qacTr, noropoft uaxoqurcrr B cocro-EHrrpr, AoBoJIt}Io

6,[rasnoM r( l'epr[oAtrHaM[qecrtolry paBHoBecr{rc, aJIeKTpoHHafl Ter\{fleparypa
NTeAJIeHHo pacrer or ocuoBauzrfi ee BBepx Ao BeJIr4aIIrI{br tropflAna 7000" na

Bbrcore oxoJro 2000-2500 nnt. Bbtrre 3000-3500 ffr,, reMrreparypa ro?fie Ao-
BoJrbHo r{eAJreHHo BHarrare pacrer nBepx or BeJrurltrrllr rrop.flAl(a 20 000'.
B c;roe, xoropuft HaxoAuTc.fl H& Brrcore 2000-3000 r"44, llolxlro olnrlAarr,, qro
xorloAHrrIe (6000-7000o) u ropR.rlre (20 000') o6nacru cocynlecrByror, rlpr{qelvli

KaK aro rroxaaarro n It], orrrocr{reJrbur,rfi (cyrr.ruapnrrfi) o6'nert ropflalrlx o6rac-
refi yuenrruaercfl BBepx. Ecnn Bce aro couocraBJr.flrb c HaprtrHofi, na6nroAae-

llofi g pa3il[sHbrx qacrEx [r]/.:F*fit4 Ho, to l\{o)fir{o ilpeArloiroE(I{Tr,, trro B qe}rrpe
,lurnuu., rAe Mbr BrrAr4r{ Ao cpaBurrreJrbr-ro rre6orrr,rnoii rry6rnr,r (nanofi ulIeH]Io,
lOHa eqe CI(aBaTb rpyAHO - It Srorly BOIIpOcy MLI BepIIeIIc.q I{eCKOJI},I(O uoarxe),

BtrAeH B ocrroBr'roM oArropoArrbrii lemaquft Br,rile cJroli c aJreI(TpoIrHoIl reune-
parypofi onoJro 20000", cr(Bo'ib notopr,rri rracrtrrlrlo flpocBeqtrBae:r u 6oree
Hr{Br(o pacno.noxterinrrii neoguopo4urrit c;rofi. B Kprr.rfe ilvt:r-r.ra Ho na pac-

crorruuw 0,3-0,4 A or qeurpa iltrHuv r\,rbl Br{AuI\{ TJIaBHrITI o6paaou ror rlpoi\'Ie-

rxyrounrrfi cror,i, e noropor\( cocyrqecrByror rop-rrqrde 14 xo.IIoAlrbre o6Jlacrtr"
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Otu.r u tta6,,ttoAarorcrl ii Ill,rlle xporrocr!epr,Lorii ocrlrl,r . Jlrqc i{aJrrrrrrc B r{pLr,r e.

Jlrrrrur,r l,rbr Br4Ar{M oll-flrrr /{oBoJrLHo oAriopoArryrc rrl4ErHroro xpolroc{epy c BJrcfi-

rporrHoii rcMrreparyllort nopa,qrta 6000".
H. Ile flrep nrrcnaablBaer TILICJIr o ror{, rlro rra6JrroAae.uafl rrarrr..r xpor\ro-.

c(rcpuar cotlii\ ecrl peil)r"rlbrar ;1onnJlepoBcl{oro BLrxoAa ]r l(plriro rr,rnuu Hr,
c()JIHeqHIJTX CIIIIItyJI, HOTOpbIC XO]IOIuO BIIAIIbT lra . Itparc OO,TIrrerrHolO Ar,rCI{a.

OAnaxo 11arrHble cai\roro ]t. le flrepa [4] u Aannr,le [t. Ituuuenxoiiepa [51
loBop-rrr rrllorrru rar(oro rpeArroJroxiesr,rn. Hanpr4xrep, caxr i+ie .H. nc flr:ep
yTBeplI{AaeT, aITo CIIeItTpOIeJILIOrpailIl:tbl, C}I'ITLIe B paBIILIX JI?IIII{flX Cepul{ Balr,-
Mepa Ha pasJrr,rqrrbrx paccrorrlrtrfx oT rtrerrTpon tr,ruuli, cooTBeTCTJlyloqux,
oI(rIaHo, cl4nrrartonoli lry6r,rne o6paaonanna 4arruoi,i qacrl,{ Jrrrlrr,l4, ubrrJrrrllrrr
oAI{HaI{oBo. Tatt, cur,rlrHrr, cl{flTble B r{errrpc Jrrurrrfl Hp, coornercrBylor crrelt-
rporeJruorpalluarl u Ho, cHxrsu\r rra paccronttnu0,2-0,1r A or ucrrrpa illrrrrir,r.

/{;rr H., coorBercrByrou{ee paccro.flrrr{e or r{erJrpa Jrllr.rl,rr,r H,, 6y4er 0,5 li,
;1.rrx Hu - 0,7 f. Iicnn 6u 4e.uo 6r,rlo n AorrrrJrepoBcr{rrx cABrlrr.ax, ro rarroii
peByJrbrar He iloJryarr{lc.s 6rr.

Heo6xo4rluo oTrreTI,ITL, aITo Itepxrl{e c.rrou xpoi\rocdlepu HaxoA-flTCl 1l

ycJtoBr4flx, i{aJrer{r,Ix or replloAr,rHarllarecl(oro paBHoBecr,rn. Pac.re:rbr, Btr]ro,rr-
rrerrrrrJe floTraureu r,r Torracorr (aorop Becbr{a 6.nar.o1qapeu 4-py Torracy, [peA-
craBrrBrrrei\{y B ero pacrtop-E}fieHlde uoJryrrerlrlbrc peBynr,Tarrr Ao Lrx ouy6.ru,rno-
BaIrr{fl n ueuatn) , flortaablBaror, uro c pocrorl orriJrorrenr{fl or l]aBnoBecr,rrr
Vi\IeHE'[IaeTC.fl OT]IOUIeHI{e aIIIOeJI aTOIIOB RO/{OpOl(a B TpoT},elI I,I BO BTOIIOII cOC-

1'o.rlIIl4rIx. 3to aoo6rqe .flRJrtIeTc-fl ycJroBrrcLl cyulecTBoBa]rrrfl JIuIIT{I4 rrorJrolr\c-
rrr,rfl, rrccr{orpn rra pocr aJrer{Tpouuori relr[el]aryprrr BBepx. OrH;nonenr,rs or,

TeprloAr,rllaMrrqecnoro paBHoB0clr.q , co6crncrruoc r.rBJ]yare]rr4e xponrocdreprr,
pocr aJrerrrporrlroii relrfleparypr,r ]rBcpx - Rce aro dtanropbr, Iioropbrc rreo6-
xoAI{Mo yqr,rrblBarb nptr flocrpoerrlr],r reopr,r[ fiorrr]poB crrJrlr{brx rlrulrfi co.ir-
r'IcarIloro clexTpa, Tar( Har( 66rsuraq qacrb ltorrrypoB Jrr{}rlrrli, uo4o6nr,rx Hr"
o6paayercn trMeHrIo r xpomoc$epe. Vlrenr,urerrlre orHolrentrfl r]eilrdrrau nof tt,.,

A;LE BoAopoAa rlpr{ nepexoAe r( Bepxrrr,rrr cJro.fli\T xpouocdtepu }ronirro rroJr}Hllrr"
cJreAylorIItr1\{ pacqerox{: rlr4cJro arorfoR BoAol]o/Ia B rrer{oroporr /rr-cocr0rrrrirr4
r{oxtrro ur,rpaarrrr, r{an tG ].

/t v 
r,.

n,. : b.N.N . ^i o*'"tittLYB-

17

-x
+: +L Dc*'i!i- ,llz Oz

(1)

C;ne4ouatelr,rro,

(21

gln utrxlrer:i xpouOct[epu b, : l-tr: t, tax I(aK [[r,I IpI{II]{rIaex[, alro ErI,I c,Itou
HaxoArrrcfl B repMoArrrrar,rzqecnor{ paBrroBecrrrr 7r:6000". fl,nn nepxuefi xpo-
uocdrepu npul\,Ierl 1' - 20 000' r,r b,lbz :0,01 . Taxatl BcJrr{rltrHa AJr.rr orrro-
meurrfl brlbrrouy,trrJracb rrplr pacrierax florrarra u Touaca \tn T 

" 
: t0 000",

n,c : 10rt u rroJr.fl rrBJryqeurrf 6atr,ueponcxr,rx ltrnr,rfi, coorBercrByroqero
6000', Aerarll;lroil,r 6anance qrra nunui;i cepr{tr JTaiiuana r.r orrrr{qecnoii ronrqe
r ;raltlrarloncHol\,r r{orrruHyyue rIo]1fl ARa eAr4rrzr{br.
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Ecrr renepr) cocraBr{Tb

[ptri\repno paBHbrrl 0,1, r. e, BHaqurerbrro lreur,urr,rM eArtHr{qbr. Tanuiu o6pa-
soll, cJloii c aJIer(rpoHuoft tennneparypofi onoJro 20 000", Ho c cr{Jrbubrl\rrr or-
I(JrOHerrzflMtr oT TepMoAuHaMI{qecnoro paBHoBecr4fl oHa3brBaeTcfl rrorJrotr{arcrqtrM
n Hr- Ana r4aryqeuufl cJro.fl c aJrenrpor.rHoli :reuneparypoit n 6000', Ho r{axoArr-
trIerocfl B Tepi\{oAuHatfzqecltotl paBr{oBecrrr{.

(Doronrerpu.fl cHtrr\{noB colrueqnoro rlrlr6a, [oJryqeHHr,rx c raurep$epeu-
rluorrHo-rroJrflpr,rsarlr{oHrrrru Snnrrpou (LI[I@), r{eHrpr4poBaHrrbrr{ Ha H. [7],
IIoIiaBbIBaeT, rITo pa3i\[epH o6nacr:eft c 6onsruei,t rpxocrsro yrleHr,rxarorc.rr c
yAaJrerrtreM or ocuoBaHna xpolroc{eprr. Bnr,ray oHu r[Meror paaMepbr 4erarert
xpouoc{epnoir cerxn (5-6'), a BBepxy paaxrepbr rrop.rrAxa crrrrnyJr (l ,5-2').
Teoperrcuecnne AoBoAr,r, npzBeAerrur,re Brr[re, a raxxte [plrBeAeHHEre
n [7i peayJrr,Tarr,r nauepeuufi rrogBoJr.Eror 3axrroqrrrb, rrro Ha .rur,r6e .rrpxtre
o6Jracrtr coorBercrByror a{ecra}r c rrcrrr,ruer,i teuneparypoii.

lt. 4e flrep [4], ]t. Hunnexoliep [5] n A. Bpyrlex [8] c.ruraror', rrrocai\,rbre

rc\rrrbre Mecra xponrocrpepuoii cetnlr, en4r,rrroft Ha Arrcxe Co.nnqa, nlleAcraB-
.nsror co6ofi Te }r{e AeraJlrl, rtoroprie ua nnirr6e BLrrJr.EAflT HaK ctrr4nyJrrr, T. e.
rlro c[rnyJr]lr BeAyr ce6t topo6uo upory6epaHqalr. tr4 cuuxyrr,r ra upory6e-
paHrlbr rro cBotrM paaMepar,r 6olrr,rue cpe4uefi xpouoc{eprr, oHZ He onpy}r(eHr,r
ropaueii xportoc$epuoft rrareprzefi, xoropar carra cBerr{rca n Ho. OruocBr-
TeJrbrro ,fie HeoAuopo4uocreft B coJrHearHoft xporroc{epe paccy}nAeHr{fl rloryr
6rrt, rarzlru. Blrme HeoAr{opoAuocreii, o Itoropr,rx uAer pearb, AoJr}fieH Haxo-
AZTr,cfl oAHopoAur,riiropauuft ctoft, Horoprrrt xorq lr trBryqaer B Ho, Ho uaJry-
qaer B aroft Annue BoJrrrbr cra6ee, qeNI treHee ropa.riar,l cloft, pacuo.notxeunsrfi
rroA HtrM. Ec,nn pacc,lfarpr{Barr, Telepb ranxte lr croli, rAe ropflqr4e lI xoJroA-
Hbre o6Jracrrr cocyqecrBylor, To Mbr AoJrlrtrrrrr ua6nro4atr, 6onee rel,ruble Mecra
Tatrr, rAe []lorfl]r(errHocrr rerrnort (rr, cJreAoRareJrbHo, ropaueft) i\rareprdrr
6onr,ure, T, e. B alecrax, rAe ropflqafl i\farepr,rfl rlporrr4xaer nnua. Ecnu upz-
BeAeur{bre paccy}r{Aeur,r.E rrpaBrrJrbr{br, ro noflrrqecrBo cBerJrblx 4eratefi utu
rlx ItoHTpacr [oJ]ir(Flbr yr[erllrrrarbcfi rro uepe npu6ru?r(eulrfl r( Hpalo Ar{clta,
Tan rtaH H Hparo AoJrlr{Ha pacTr{ otrTl[rrecnafl roJru{a Bepx}rero oAr{opoAHoro cJro.E.

Mrr repnelrc.fl H aroNry Borrpocy lrecnoJrbno rroalr{e, z n 4atlner?tue},r Mr,r AyMaelr
rrocraBtrrr, pa6ory rro ofipeAeJreur{ro arrrcJra Aetanefi u xpouoc$epe Ha Hparo
rd B rleHrpe Aucxa Conuqa, floxa 4anur,rx o6 yi\,rer{brrrer{ra[ KofltrarecrBa Aera-
:rer,i xpouocSepnoii cerxrr K r{parc coJrr.rearuoro Arrcna, }racnoJrbxo rrail[ r4BBe-

cTr-ro, IIeT.

,{rx ytouuer{r4fr Br,rcnaaaur{brx coo6paxrerurli uaun 6r,rno uponeAeHo rrc-
cJIeAoBaIrI4e c[eHTporpaltM s o6nacTr ILlHLrw Itro, nonyueHHr,rx Ha 6ameuuolr
corHeuuoMreJTecnorre 1.7 mwmr1957 r. u 10 onra6ps 1959 r. B. JI. Xoxnosofi
r,r B. E. Creuanosbrrr. Cuenrprr rolyqeHbr rrpra oqeHs xopoueM HaqecrBe trBo6-
pameurft. Cuenrp tB onra6px 1959 r. crrflr AJrrr HeBoaMyrr\eHHoro yqacrxa
xponoc$epu s6rrweu qer-rrpa Ar4cxa Co.nnqa, crrexrll 17 uwns 1957 r. cusr
s6nusv amrlrBnoli o6nacrlr. Cuenrpr,r {ororrerpupoBaJrtrcb rrorrepem ltzcrep-
cr,rr,r qepeB Kalr{Ar,re 0,1 A or 6561 ,54 A 4o 6563,94 L c xua4paruoft qerrbro,
coorBercrByroqeft fipr{i\,reprro 1,,5 .107 c,ra rra Connqe. flonv.reunr,re Barrtrcu
rrprrBeAeHr,r na r[lrr. 2 u 3. ]tpor{e roro, rrai\,rr,r cAeJraHa florrbrrfia oupeAeJrfiTb

(na / nr)rn ooo"orl{o[IeHtre furrrr* , ro oHo oHa3blBaerc.s
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cooruotrreHr{e o6T,eMoB reMr{brx rr cBerJrErx o6;lacrefi }ra paalrbrx paccroflIrrrflx
or rlelrrpa ilvnmtt. Pa6ora 6r,rna uponeAeHa rro yBeiltrqenllbrur z 4,5 paaa {o-
rorpa$uxu crrer{rpa (Sur. 4 ra 5) , uaueuaraH}IbIMA. E. BarxoBrilM rantr}r 06-

paBoM? .ITo6Lr ytseJlr{rrr4Tr, Itor-ITpac'f Me}r(Ay cBerJllrr{r{ r{ TeMHrIIIZ AeraJrflMu
r(alt B qerrrpe )tr4Ttuu, TaH lr B ee HpblJrbt{x. Boupoc o rparrlrqax }Ie}I{Ay rerrHr,IMu

(Dnr. 2. (Dorouerpn'recftr'1e paapcBbr B crler(Tpe ororo I{o gna
IreBoBMyrl{erll{ofi o6lactu,

IIJrtr ctseTJlblura o6uacr.sMtr peiltaJlcfl cy6. entzouo, IIa rnaa. OnpeAeJIer'II{fl co-

ornoruenuft o6,r,enroe 6r,rrr upogeJlaHrrr AJrfl rta?fiAoro I{B crler(TpoB rle3aBrrctrNlo

.lerLIpEMfl Ha6JIroAaTeJIxlru. Peey,nbrarbl nauepenraft npI[Be[eHbI s ra6lr. L, 2
u 5. Sre,r,reur:r,r o6t,eua cal?rraJlucb rlurullApuqecHlaMtrr, r{ coorHolrreHfle o6T,e-

t\,roB AJIfl or,r6parlnoro paccroflrrl4fl or rIeI{Tpa Jrvrrvlr ctrl4TaJrocr, paBHbIN[ co-

qTlloruel{rrrc iluHeItHLIx paBMepoB, Itoropoe 6r,r;no uonyueHo tr3 raaruepenuft no-

JIocHtr AJIrI coorBeTcrByloqeli AJII{IIrI BoJrI{br. ,[,na xonrpons 6r,r,ru rrpoBeAeI'IbI

pr3rvlepeHrl.fl B rlecKoJlbru4x roqHax, I{ IIo r\{r4npoSororpauruaNr pe3yJrbrar rIoJIy-
rrrdJrc.fl TaKofi xre. To.rnocrr, Tartrdx traueperllrfi, xoHerlHo, rreBeJlulta' IIopEAr(a

50% , uo, c oArroft cropoubl, 6o.irr,ruefi roquocTu AJIfl ral(rrx I4sr{epeHaft II He

IrylI{JrO, a, c gpyrOfi Croponbr, pe3yJIbTarLI I4sMepeHl{ft paSJIuqIIbIx Ha6IIo-

20 Uas. IlpbrMcHor'l o6cepBaropr,ru, r. XXIV 
J,S



[areJreft coBrraAaror MeErAy co6oit ropa3,qo ,Tyque, qeM aroro ]roEt]ro 6ErJro
ox([rAaTb.

flepexogznr H oluca,rrro fioryqeH,r,rx peayJrr,raros. flo rvrr.rHpo6ororpau-
MaM MO)LHO BrlAeTb, rrTo rrpr{ ilepexoAe oT KpbrJrbeB JrW]J]l4tT H ee .frApy, T. e.
ilp],r [Bz]r(er{r{tr or 6onee rny6oHr{x cJroeB BBepx, HaqtrHaror noflsnsrtcq o6-
Jlacrtr 6onee relruEre, qei\{ oxpymamrqlre ]recra. Cuasara oHr{ BaHrri\{alor Bce

Our. 3. 0)or:olrerpr.ruecKrre pa3pe3hr 

uX.rf.".r,rr. 
oxoro Ho 4ra axturuofr

6orsure Mecra, tr B IIeHTpaJrF,HbIx qacr.sx Jril:rrfrv Ho renrnr,re r{ecra upeo6ra-
Aaror HaA orrroctrreJrbrro cBerJrr,rr\{[. B uesoamyrqennofi o6racrlr xpouoc{epsr
(cuenrp, rroflyqeHHbrfr 1B oxrs6pa 1959 r.) xopouro Br,rAr{o, rrro rraJruque
crpyltrypbr Bllpalr(aercJr He B ToM, rrro cBerJrrre i\recra craHoB.Erc.rr 6onee ap-
rtltMtrlr a cKopee B ToM, rrro tro.trBflflrorc.fl 6oJlee reilrHble t{ec.1a, KorlqecrRo
noropbrx saBrrcr{r or paccro.fiIJufl or rleHrpa Jtrv}j.ulL, B arr[suoii o6Jracr[

s06
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(I)rrr'. 4. Cirrrt'rp (io;nrr1l orio.-ro ll7 i[.irfl lr(,r]o:]r\r1'rrlcrrrroii o6nacrll (cIrnr' 18.X 1959 r.).

(I)r1.5. Crtctrrp Cotltrtla ol{oJro }Iz 1.,rn arttlrnrtoii o6.nacttt (cnnt17'\/TT 1957
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'I'a6luua 
1

Otnooutcrrr,ur,rii o6r,on crlcrJrbrx 4era.uei'r ri HcBoanyileuuoir o6iracru
xpoiloe()cp6r

lr:tccroflHt4e
oT IleHlpa

llo.

0

+0,2
+0,4
t0,5
+0,6
10,7
+0,8

CpeAHee

0,28
0,28
0,lLlr
0,55

0, BB

0,95

0,3:i
0,32
(),42

0,7 lt

0,7 1

0,77
0, Bt

0,45
0,41
0,56
0,76
0,7 lt

0,78
0, 87

0,38
0,38
0,52
0,58
0,65
0,7 /.t

0, 83

0,36
l),3ii
0,1r8

0,65
0, 67

0.71)
0, 87

()tnocuT e.'rr,rrr,rii o6rtrirr crJCTJrr,rx llc'ra.,reii

Ta6nLrqa 2

B ar(TrirBrrorl o6Jracrr.r xpor\rocd)epbr

Pacctogul{e l
or ueHrpa IHcl | "r"o,,..

0,2i
0,2i
0,3:l
0,44
0,48
0,56
0,72

0

t0,2
+0,4
+0,5
1-0,6
l_0,7
J_0,8

il)R

0,29
0,38
0,45
0,53
0,58
0,76

0,35
0,37
0 , tr:\

0,52
0,56
0,60
o,68

0, J.6

O, 17

(), 1.8

0,33
0,35
0,44
0,57

0,32
0,28
0,34
0,48

0,62
0, Bg

erl4. c?pyltrypHble EJIeIIeHTbI rlacro HaHJIaALIBaIoTC.fl Ha AeTaJIU, XapanTepllble

AJt.fl COJrI{eqHOft aHTI{BrlOCTtr (nOnOXr'ra, snorxy.rr,r tr T. rI.).
B nenoauyuleur{ofi o6ilacru xpol\{oc+epbr reMHbre EJleMelrrbrcrpynryphl cra-

HOB.srCf 3ar\{erHbrMtr Ha paccroflHr{rr t-0,8 A oT qer{Tpa Jrv:fl:[iu. B arru B[oii
o6ilacrr,r r{x l\,ro}r(Ho npocJleAl4rb Ao -l-t A. flo uuHpoSororpaM}IaM Mbr Mo}r(eM

onpeAeJruTb rrr,rcilo HeoAHopoArrocreft r{a trccJleAyelvloM yqacrlte c[eKTpa (ru),

a tro yBertrrreHHbrM $ororpa{urr,I cneHrpoB HaMIr olpeAeJrerrbl orrrocul'oJlb-
Hbre trJrotqaAra (s), aauuivraei\rbre cBeTfibr.r\{u u TelrHLIl\{u IIeTaJr.fiMrr Ha IUCHe c<)nn-
qa npr,r paccMarpr4Barru[ ero B AaH]IoIYr AJIuHe BoJrrrtr (z,nu n HaIIlefi zHreplpe-
irarrrrd Ha AarrHoft rly6r4He B xpoluoc(!epe).

Ecnz ussecrerr paaMep Bcero clemrpa (l) , ro rert{o r{oryr 6r,rtr onpege-

JreHbr cpeAHue pasMepLr Te[rH[,rx r{ cBeTJrr,rx AeTaJreft Ha paBfluqHr,rx rJry6flHax

B xpoMocsepe. 3ro'r paBMep

, i ,92.103 ,S/

't- ,21 --" '

lAe 2L c"u, - ilv.a\Lerp uao6palr{eHufl Connua. Cootnetcrnymque AaHI{bIe
rrptrBeAeHbr B ra6[. 3 r,r 1r. CpeAH[I? paBMep [reoAHopo[Ilocrefi Ha AI4cHe Corlr-
qa onpeAeJrtrlrcfl a paHee. Tax, }H. Manpz [9] uony'IrJr BeilzquHy 5",5,

H. 4e -flrep [4] or 1700 no 4000 rat, (ueurnrze AeraJltr? BoBl\{o}r{Ho, cyqecrtsy-
IOT, lro ero MrreHzro, Ho IIe r,Ioryr 6r,rrr paapeueHr,I). ]tan oro BtrAHo v3Ta6il.4,
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y lrao trOJIyqI4ilUCb BeJII4qlIHbI, XOpOrlIO COIJIaCyTtr{UeCfI C DTtri\{I{ AaHHbIMII,

rlo ilrbr c{flTaeM, rrr0 cpeAEuft paauep Aetaneft MeHflerc.fl c rny6mnoft, u IIo-

oror{y ero HaAo orlpeAeJrflrb AJI.fi pa3nblx rry6rn or[eJlbHo. Ecnlr paanreprr

Ta6rlIqa 3

Cpeguee ftoJrr{trecrBo geraleft B crler{Tpax

Pacirofluuc
OT UCIITI)A

HeBoBMl'uIerr-
Eafl ooracrr,

AHTUBHat{
o0JIacrr,

0

+0,2
+0,4
+0,6
+0,8

2L

24t

26

21

t6

TB

2l
21t,,
t7

AeraJleft orpeAeJIeI{bI tro {ororpa$rau Conuqa, uoJr-yqeg}IblM G tr{II(D, ro trpu

paauofi ruuptrrre rroJrocbr rrpolycr{aHr{r Sranrrpa rroEtrro o}r(trAarb, qro [oryrlar-
c.g pa3fluqllbre peSyJIbTaTr,r, raH HaIt raHrle cHIrNIr(tr cooTBercTByIoT paBrzq-

nrru a$SexrtrBIIIiI\{ r'ly6uIrau.
'la6nlz'ya11

Cpt:4rurii lla:trrep,lleT it:rcii

IleHoaMyulefiHafl o0Jracrb xpolroc(lepu AHautsHaH ooraorb xpoltocrleplr
PaocroflHue

or UeErpa rla CBel'rbre AerarI,I TeilHhre AerarilcBerrhre o.run, 
I 

TeMHHe Aerarr

0

1-0,2
+0,4
t0,6
10,8

5':L

4,4
5,9

10,5
77,2

4,5
4,8
7,3

1.4,7

t4'14

L2,1.

9,7
7,9
7,8

8,6
U,J
4,5
2,6

I4a ueloffierrrroro Br,rrtre AoBoJrbHo rrouflrrro, qro paBlrep cBerJIrJx AeraJreti
pacrer c rly6r4HoI,i, a pa3x{ep reNI}IbIx yl\'telrblUaerc.s. }taH cJleAyer I{3 Ta6[' 5,

, Ta6ruqa 5

Cpe4uufr o6telr, aanulraenrtr",t reilrrrbrlrrt rr cBerJlbruu AeraJtfl Drra

lIeBosMyueHHafl ooJracrh xpoMoc0epbl AHrIIBHarr o6racrh xpotuocrnepr,t
PaccroflfirIc

or qeHTpa.Hd I

CBerfibre aeranu I 
TeMHhIe !.eraru

I

CBerfir,re uera.rlr I TeMHLre leraJru
I

0
-]_n 9

+0,+
-l-0,5
+0,6
to,7
.-l-0, s

0,36
0,35
0,48
0,65
0,70
0,79
0, 87

0,64
0,65
0,52
0,45
0,30
O,2t
0, 13
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0,2,7

0,27
0,33
0,44
0,1t8
0,56
0,72

0,73
0,73
0, G7

0,56
0,52
0,44
0,38



u afirrrBHoft o6racrfi Teu]rbre eJreMeuTbr 3aH[a,Iaror 6o,rsurufi o6'r,elr, .rerl B He-

BoaMyu{eurrofi. Asa.noru.Inrrfi peayJlbrar troryrlzJlcr u s [10].,
,[,nx nepxuero, rop.sqero cJror xpomocdrepn ($ur. 1) Ha]vII{ cAeJIarla frolbrr-

Ha olpeAeirETE, olrzqecHyro ToJrrqy, Han y}Ite ynoMl{r'IaJrocf,, Mbr npeArloJra-

faelr, rtro B Itpr,rJre JruHtrrrl, B ToM rlecTe, r4e na6rroAaercf uara6o.nruruft nour-
pacr, 1\rDr Br4Aprlvr rorrr[ Bce r{eoAHopoAuocrlr Ha AI{cHe Connqa; zBJIyrreHI{e I4x

ocna6ner.ro JIelr{anII,INII4 BLItue cJloflrllI B HzrlToxr-rofi creueHtr{, Tar( Kart otrTtr-
qecHa-s roJrrqa JreE(arqr{x Br,rme cJroeB s eroft AJItrHe BoJr}IbI orreHb uala. c gpy-
loii croponbr, B qerrrpe rrr4:a:lrw. Ho nor.Irpacr arrrx HeoAllopoAHocrefi aga.rn-

TeJrBHo l\,relrllrre Ba carer rror;ronleHrrfl BepxHtrrrl4 cJIorrMI[. ,[,.nx npocroTbr rlpell-
craBr,rNr ce6e xporuoc$epy B BZAe ueror:opofi rIJIocHocrId (pacnonomer.rnoll ua

coornercrByrotr{u}r o6paeou nr,r6pauuoli e{{entunnofi uy6uue), Ha Horo-
pofi norueularorcfr cBerJrble rr rer[]rrrre yqacrltl4, tr rorJrolq,amil{ero cJlo-fl c ortru-
.recnoir rrJroTHocrrrlo ro ($lrr. 6), pacnorolr{eHuoro na4 arofi rlJlocrocrblo.

Tor'4a ra6rrron r{BJryqeHr{fl cBerJlrnx 4etanefi Iro cpaBuer{r,rro c reilrHLrNILI,

panur,rii fiprr orcyrcrBurr [ourorqarcrqero cJroa A/0, 6yAet paBelr A1 1 :
: AI oe-'". Be,ru.rranrr A/o/1 (nonrpacr AeraJlefi r nprrnc m,t.uww) u L,I ,/I

()ur. 6' Mo4em AJtrr oflpe,qeJrenrax cpe4nefr orrruale-

" 

"; " : :"##"T.:::T"'.lll] i 1,"":,"".:::;"
crpyr{ryphr.

(nourpacr 4eraleft xpouoc{epr,r B Ilerrrpe IruHuE Ho) nloryr' 6r,rm, oupe4e-

JreHr,r Har{rr lra ua6trro4enzit (ur,r o6ogua.raeM uepea 1 cpeAHlorc I4lrre}IctrBHocrb

rervrHblx 4eranefi). Itax glr BoBMyrqeHIIol't, tax a Ailft I{eBoal\IyqeHrIofi o6nacu'r

xpouoc{epn A,Io/1 onaaaJrocr, paBr'Ibrv g%, a LI ,lI - 6%. OtcmAa e-'o :
: L,5 [ xo:0,4. 3ro coorBeTcTByer 1,2 '1012 uornoll{amm,nx aToivroB BoAo'.

po4a (no Bropor,I KBaHroBol\r coc:roanuu) rtag L c"ttz zs6pannoro uarvrr a$Sex-

rr4BHoro ypoBH.fl. Ec.nu 6parr, orl{ollle}Ire brlbr:10 (r. e. [puMepllo ry Be-

ilzqugy, Koropafl noryquflac6 trp11 rroAcqerax Touaca r flottarna), r:o uzcno

arox{oB BoAopoAa B ocuoBuot\{ cocro.flHl[tr gtx T": 20 000' 6y4e'r 1014-1015

rra4 t crwz paccuarplrBaer{oro ypoBrlfl,
IJclecrseuuo oEtIIAarL, qTo ollr11rlecl{afl ToJ]rqa Bepx}Iero c,non 6y4er uaue-

r{flrbc.fl c llepexo4oil{ H HpaIO coJIHeaIEoIo AIIcfia. }tapUtna npoxo}fi4eutr.fi JIyrIa

cBera TIptr orou uao6pa)fiel{a na cfur. 7. Belu.ruua hotpwunra I{aMII panuofi

:l 5 . 108 tr ro:7 .1010 caa (o6oeuaaleHtrr Aaubr Ha $ur. 7).

b:l/zhr-h':O{+,
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raft xart f : ZOO , *=20, ecrru nprrHrlrl, uro lzr: leo -l- 0,05 r" Ann

Q : 0,95. Orcro4a rrpocrBrrr[ BbIrr[cleHZ.[Mr[ rroJlyrrael,r, qro AJrfl Q : 0,95
Berurlzr{a c - 5r7 ho, a coorBercrBylon{a.g oflrurrecxa-fl rrJlorHoorr, tr :
: 5r7 to. Bnpo.reM, ery Beiluqr4Hy cJleAyer crltrTarr, BaBlllrelrHoii, uorolry
rrro rIJIoTrrocrB B xpox[ocSepe c nrrcoroft yl,reubrrraercg. Ec;rz crrurarl, qro R

xpomocsepe ,rMerorcfl AeraJrrr c carroft paauofi HorrrpacrHocrbro rr noruqe-
crBo BtrAr,LMr,rx HaMtr 4eraneft [polopquo]raJrbHo Sec rp e-5'7t0, rAe g ofipeAe-
iltrercr za coorHolrresr.s sin p : a : 0,95, ro AJI.fl 7,0:0,4 Dra BertrqtrHa
paBrra 0,32. Taxun o6paaou, ua uepnr,rit BBrJr.sA Ha)fiercfl, rrro Ha r(paro AoJrlr(-
no ua6ntogarrcfl BTpoe rreHrrrue 4erareii e xporvroc$epe, qetr( B rtrer.rrpe Aucr(a.

l( nolandametro------+-

(Drlr. 7. 14sr4eueurle onrfiqecroii ToJIqr{ cJron c
T"=20 000o rpr upra6lr,rmerun r( Rpax; Arrcfia

Coturla.

o4nano B rrpuBeAeHrroM paccyxtAe:rrfrtur He yqreHo ro o6cr:o.ateJrr,crBor tr1.o

rra Hparo Mo)r{er 6rrrr, 4pyruM u.noilzsecrBo AeraJreii n xpoiuocsepe, uoroMy
rrro rotrepb BUAEMLTe rlaMu AeraJrz o6paayrorc.a Har(JlorrHEriutr ryqailrtr, flpoxo-
Arrq,uMtr ToJrr,Ko B uoBepxHocrrrr,rx cJro_flx xpolrocSeprr. Moxer cryrrurbcfl,
qro Ha Kparo coJrHeqrroro AzcKa Mbr yBtr[fir\,r 4axte 6onrfre gera;nefi, qeM B rIeHT-
pe. VnenzueHtre BZAtrMoft ourzsecnoft roruln AJrfl Bcex cJroeB AoJrlnuo lrpr{Bec-
rl,r It roMy, qro Irpor.fl)neulrocrb reMHIix 4eraneli (n crrr,rcne roro paccroflHr4rr
o? qerrrpa .ill/ruinm Ho, [o noroporo r4x Mo]r{Eo Blrgerr) 6y4er 6olrme. ,(atr[re
or qelrrpa ilvLrurv AoJrlr(Ho 6r,rrr, n ltecro uar6oJlbrrrero Hor-rrpacra Me)fiAy cBeT-
Jrr,rMu r{ reMrrr,rMu AeraJrrrN{tr. Ha Szr. B u g npzae,qeur,r r[ororpasrau crreKrpolr
xponoc(ieprr, rroJlyqcEHbre AJr.rr r{er-rrpa Ar{cHa u A[rrr ero nparr (nuepnrre o6pa-
rtr.rr BrruMaHr4e aBropa rra arz cr{trMKr{ B. E. Creuanon). Ha cHr{MHaX XOpO[o
BLIAEO, qTO Y KPA,fl COJIHEIIHOIO AICH  TEMI{bIE AETAJItr NPOCTtrPAIOTCfl AAJIbIUE
OT IIE}ITPA IIVIJZ.LI,qEM B CJIYIIAE qEIITPA AECHA. 3tO, rIAr MI,I Y?fle YHA3ITIBAJIU,
He fiporr{BopeqfiT rrpeArroJroEreHr{ro o HeoArropoAr{ofi crpyxrype xpouoctfepr,r,
a, uao6opor, EaxoArrr ce6e ecrecrBer{Hoe o6r.ncuenue.

7I o noauyulenrofi'rr B r.reBogMyqeuuoft o6nacrnx xponroc$eprr Mr{orrle
IeraJrpr BuArrbr HaH B Hpacr.roM, Tan r4 B {Uoneronou Hpr,rJrb.flx JruHVu, Mrr cs,fi-
3r;rBaeM aro c reM, qro u HpacHoe lr szoreroBoe Kpr,rJrba o6paayrorc.E rrptrMep-
rro Ha oAtrHaKoBoft rny6zue, a cala $anr rroflBJreHrrfl 4eraneft Ha AaHEofi AJrtr-
I{e BoJrHBr cB.gaarr He roJlrlto c trx ABz)r(errr{eM, cxoJrbrto c cal,u{rvr Sanronr cy-
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0)r'lr. 8. Cnexrp Corrrrla s6,,rr'Iert:nrtrrrrr.r I-Io AJrrr neBoBr,ryil{euuoii o6racr.rr n rrr,rrrpc 1ircna.

)

o)ur. 9. cuertrp co;nrqa n6.lruar'r nurrnn Ho AJrfi rrcRosl'ryrrlorrrroryr o6nacrr.r ra

Il Br]. HpLli\rcHoi't oOccprraroprlrr, r. XX IV

lil)ato con rlorrrroro /(ilcr{il.

I



rr\ecrBoBarlr{r lrrtrrx AeraJJeii rla oilpeAeJre}rHori lJry614rre. ,I[orrrrleponcrtue
cHollocTI{, Hol{eqHo, To}I{e cyqecTByloT, IloSTor\,Iy cooTBercTBrre, o rtoTopol\t
r\ILI IOBOpI{JII,I, OIta3bIBaeTCtI IIeIIOJII{LI}I.
l*i.. r Y

i* Har6olrruuii rtorrrllacr /{eraJrei,i lra6lro4aerorr AJrrr rreBotsnryrqerruoft o6-
.rracrI4 xlloMocoepbr rra paccro.rrrrr{r4 !-0,11 A or r{errrpa ruHfitr Ho. f(ln noa-
rryqorrrtoi,i o6"nacrlr Dro npr{nrep}ro 0,35 A n {uoneroByro cropony ra 0,25 A
B r(pacrrym crollorry. /{ra 4pyroro orrcnrpa, onflroro Arrfl ar{rr,rBrror,l o6racru
xpouoc$epu 4 morrn 1957 r., Hao6opor, 6oflr,rue paccro.rrrrr,re B rrpacHyro
crollorry. Mr,r 4yuaerr, alro Dror c,r(urlJi cr]rraarr c cyu{ecrByrorrl,l,rurr B xpol\{o-
c$cpe pery.rr.aprn;rxrJ{ l{Brrtterrlrfl1\rfl qeJrL]x cnoen [1.1].

B ra6"n. 6 ,r,tr,r corrocTaBr.rJrr{ oTrloc-r{TeJIbitr,rfi o6r,elt Te}I}IbIx lcTa,rrci,i xpoMo-
cr[epr,r na ]raar{lrrx Ilaccror{rrr,rrx or r{errrpa Jurlrr1ruI H, c orrtocurerbr.rbrxr. o66e-

Ta6rlrqa 6

Con oc'tat.,teutre o'rll oorrre J rrru r,rx o 6r,elr oR'rerlr Hr,rx ;1era:reii

Aorfi ooaeMa reMELrx
o0racrei,r

IIoAerb oiirr Lr }Ieuac&a BLrcora oOpaBoBaHrrfl
I,r3JrYqeBUH, ?ilr

PaccroEHtre

oT qer{Tpa
Atrtltnuan
o0racrr,

| ,.rorrrrr.rr-
I 

HaE oorracrb
AorE oo'Lerra

ropflqer{
o0racrr

MoAc,rr,
EeM-BureHc

I ,or.,"
lBo,rrrsera

0

:-_0,2
1-0,lt
10,5
l:0,6
l:0,7
-l-0,8

0,73
0,73
0,67
0, 56

0,52
0,44
0,38

0,64
0,65
0,52
0,45
0,30
0,21
t, 13

0,7

0,4

0,7

4500

2500

1500

3800

3500
2000
1000

5700

4700
4400

3800

xro[[ rop.flqux o6racTeft, He LrsJryrrarcqr4x rJ Ho, n 4nyxre]rtrepaTypHofi Irlo4envr

Dfirw u Meuaera [1], Aallurru rzrltr B BaBI{cr,rNIocrIl or tsLIcorLI B xpoMoc$epe.
Itpoue roro, B Ta6ruqe flpr{BeAer{r,r Br;rcorr,r o6paaonaumfl coorBcrcrByrorqux
n{ecr JruHr{r Ho uo MoAeJr.rIN{ Beiu-Bzreuc u Borr,rbepa. CoorsercrsymnF{e
.AaHrrbre B3.flrr;r HaMr{ tr{3 l4l. Me ra6rr4rlr,r Br{Ar{o, xlro rroJryqaercfl HetrJroxoe

cooTBeTcTtsr[e Me]I{Ay Bcel{r4 np?rBeAeHHLrr{rJ AarrHbIr\II4, tr{ BETCOTbI O6paaOnannfl

'coorBeTcTByroqr[x r{ecT JrrrHr{r4 Ho, onpegeJreHHr,re [o coBrlaAer.rl4ro orr{oc[-
reJrr,Horo o6r,eua (teuurrx) AeraJreii s uauefi pa6ore u ro MoAeJIr{ 3firu u Men-
BeJIa, JIeE(aT I\Ie?r{Ay Beilprq[Hatlr4, roilyrreuHlrl.tu BeM-Bllrerrc I4 BorlTbepoM.
3ro o6croareJrbcrBo ramlr(e roBopr4r, c oAr{ofi cropor{ri, B rroJrbBy AByxreMrle-
parypnofi MoAeJrr{ xpouoc{epr,r, a c 4pyrofi - B rroJrb3y rrpeAJro}r{eHHoit HaMu

r{r-rrepIIperaIIr4rr,
Paccuo:rpenrre norrrypa tw*tru Ho, upraue4eHuoro, rrarrptrlrep? o Vrpext-

,cHolr aTJrace, B cBere r{auefi r4r-rTeplpeTarlu[ [pr{BoAZT Hac n cJreAyrotrIeMy

rrpeAcraBJlelr?Iro o BHarrelrratr{ paaJlrarrrrbrx .racreft aroro KoIlTypa. fIo-ura4r{r\{olly,
r{eflTpaJrbr{afl Eacrrr r{o}rrypa, (oTopyrc Mo}nHo rpy6o annpoHcuMEpoBaTL
[oprr]Bor{TaJrbFror"{ npfrMoit, o6paayerc.fl B BepxHeM Ioparrelf r[ oAHopoAr{or{ cJIoe

xpol,r'oc$epur, Tanoe Bar(JrroqeHtre MolnHo cAeJrarb rrB Toro Saxra, qro cyM-
rvraplraf 10[]roczTeJrr,rrafl rrJrorqaAb cBeTJrbrx r{ TeMHbrx AeTaJreft B xpoMocQepe
xrpanrr,rqscmr{ q[r4HaHoBa R qer-rrpe ilvtrurv r,r Ao flpr4Meprro -]-0,2 A, rrro I
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coorBercrByer paccMarplrBaer(orl Har,rrr qacrr,r IruHLru Ho. Har,r6onee'xpyrar,
troaITtr trp.fiMoJlrlHefina.s .Iacm fiorrrypa cooTBercrByer cJroro, r4e cocyqecr-
Byror KaH rop-frrrue, rar( z xoJroAHbre o6racru, r r.ny6una o6paaonanux co-
orBercTBylorqzx Mecr x,r,lFlIZJ. 6r,rcrpo MeH.flerc.fr, cepe4zua aroft "racrlr xon-
rypa coorBercrByer raHoft rny6une, rAe rrpuMepno 500/o o6r,ev.a BaHrdrraror
ropflque r4 500/o - xoJroAHbre o6nacr:2. Eonee AaneHr{e Hpbrnbfl nw.uww Ho
(aa 0,8 A) coornercrByror MeHrmer{y unrepBaJry rny6uu z 6,rarogaps 6onr,-
urofi rrroruocrtr rra arzx rny6uHax cB.flBarrr,r, Bepo.rrrHo? c pacluupe]rueM Jrrr-
Hfrv, ulfia e{{exrou AaBJreHtr.n. Taxlru o6paaolr, ecTr, ocuoBaHu.fl cqzrarr,,
qro roJrbKo RplrJrbfl ctrJrbr{brx nlruuft, Harrp[ivrep, nepBbrx nnnwfr" nogopcgnoft
cepvu, Banr,lrepa, Moryr 6rrm uayueHr,r c rroMorrlsro o6r,rqnofi reopzz non-
TypoB crrexrpaJlrrrrrrx nrnrft. flonyuelrurre trprf arotr Aaur,rbre 6y4yr orno-
curbc.fi r( caMErM Htr)nHEM cJro.sM XpOrrOC{eprr uJrtr It BepxHtrrrr cronu $oro-
cSepu.

Anrop Brrpa)fiaer cBoro trpr{BHareJrbr.rocrr, B. E. CreuaHoBy n B. JI. Xox-
JIoBofi? troilyqzBmtrM zcuoJrB3oBarrrrbre B Hacro.flutrefi pa6ore eneKrporpaMr{br
u cAeJraBrnr4M pflA troJreBnr,rx Baueuauuft, a raxxre M, B. Ornpr Ba rroMoqb
n o6pa6orxe MarepuaJra r A. E. Bannosot\{y Ba rraroroBJreure SororpaSzfi-

t9 orun6px 1959 r.

Jlr,rteparypa
1. K. G. Al,h ay and D. H. M enze l. Ap. 1., 123,285, 1956.
2.K.G. ALhay and R.N.Thomas.Ap.J., 123,299, 1956.
3. 9. E. Il ), 6 o n. tr{ar. Hpr,rrracrofi acrpo$na. e6c., 22, tC\, {gbg.
4. C. d e J a g e r. B. A. N., 13, Ili 474, 133, 1957.
5. K. O. I( iepenheuer. Zs. f. Ap., 42, 209, 19b7.
6. D. H. M e n z e l. Ap. J., 85, 330, 1937.
7.R, A. [tpar t 14. A. I poxo{rena. ?Ian. I'AO, lg, snn. S,9,, J{i 1,52.
8. A. B r u z e k. Zs. f. Ap., 47, 197, 1959.
9. J. M a c ri s. Ann. Aph., 20, 179, tgb1.
10. K. C. Athay and R. N. Thomas. Ap. J., 125,'188, Igb7.
11. ts. JL X o x.n o r a. tr4ar. I{pr,r rcrofi acrpo([rua. o6c." 17, 177, l,gSZ..



ARAI[EMI{fr HAytt CCCP

],I BBE CTlIfI I{PIJ MCIT O]X AC TPO(DI{314!TE C,I( Off O E CEPBATOP?I}tr
ToMXXIV, 1960 r.

MESOHHBIM HYBI{IIECHI{fi TE JIBCT(OII
T(PbIMCHOIT A CTPO@U3I,IIIE CITOIT OECE PBATOPI,III AH CCCP

A. A. Cmena,nntt

Itparno otrtrcbrBaercr ny6mecruli reJrecmotr l(prrrr,rcnoli actpo{rarauecnoft o6cepaa-
roprara AH CCCP. Orrrreqarorcrr HefioropDre oco6eHrlocrrr BJreHTpoEEr,rx cxeM. ,[aetc* oupe-

AeJrerrfie noa$(frqueura rarneur.rx cxeMBr.

THE MESON CUl3IC TELESCOPE OF THE CRII,IEAN ASTROPIIYSICAL O1]SER-
VATORY, Ity A. A. Stepanyan. -- The cubic telescope of the Crimeatt Astrophysical
Observafory is briefly described. Some specific Ieatures of the electronic schemes are
noted. The extinction coeflicient of the scheme is defined.

s 1. IIASHATIEHITE IIPT4EOPA. OEtrIEE OIIIICAHIIE

Ity6urecxrfi re,necnou - upz6op, [pegHaBHarreuubrfi AJr.fl ]relpepr,rBHofi
perr(cTpaquz lfiecTKoft noMrrolrelrTbr nocMr{qecHr{x ryseft.

Perzcrpaqnff Hocrmrrecrr,rx ryqer,l ocylqecrBJrflercrr ccerqtrHaMr4 qacruq
fer,lrepa-MroJrJrepa (fC-60), pacrroJrox(elrr-rbri\{rr B rpex ropr{BoHraJI6Hr,Ix
p.tlAax r[ BnJrroqeHr.rr,rMtr B cxeMy coBrra-
geuzft. Tanas cxeMa perr{crprrpyer Jrr{rrrb

cilyqatr, KorAa qacTtrqlr [poxoAflT qepes

BCe rpynlbr careTqultoB, T. e. qacTur{br c

trpetrMyrr{ecrBeHHo BepTtrKaJr brrbri\,r }ran p a-
BJIeIIEeII ABITIX{e}rUIfl.,[,UarparUnra Ha-

rrpaBJrerrrrocTu TeJrecHofia fiprlBeAeHa r-ra

$ur. 1, rAe g - Berrtrrrrbrfi yron, "I -
a$$errunuocrb perrrcrparlrru.

.[,na or4ererrrdfl ]r{ecrnofi Hor,ruoner-r-

Tbr Melr{Ay carerqtrHarrr4 Broporo !r rperb-
ero p.frAa norreqaeTcfl cBtrr-rqoBbrir aHpaH

ronm,nHofi l0 cn, florJrorqarcquft u.srmue
qacTtrrlbr,

Perncrpaqz.E npo[BBoArrrcfl oAHoBper\{eHHo AByMrr trAeuTr4rrur,ruz rpu6o-
paMZ, arTo trosBoJr.EeT HaAeE(Ho r{oHTpoJrr{poBarb [paBrrJrbHocrs pa6orrr npu-
6opor.

Hociuu.recxze Jryrr[, IIpoxoAfl rrepe3 p-flAr,r cqerqtrRoB, BblBbrBaror ]Ia ]Ia-
rpyBorrHbrx cotrpoTrrBJreHtr.trx SJreRTptrarecHne i4lrfiyJrr,c6r. trl[uuylrcrr, BbISbI-

J l;j

Oui'. J..,fllrarpar,ur'ra ]Ia[paBJIeIIEocrr{
xy6r.recHoro rcJrecltola.
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tsaei\,lLrs oAHoft RaHoit-Hr,r6yArr qacr[r{efi, noar.ruxaror Bo Bcex pflAax rrpaHrr,r-
llecnu oAHoBper{errHo.

Or xaxt4oro pfiAa cuerqzKoB r{r\{rryJrr,c},r, trpeABaprrreJrIrr-ro ycr{JreHI{bre,
rrocrytraror rra coorBercrnyroqufi o4uonu6parop (Srr. 2), xoropuft racur
paSp.EA B CrreTarflr(e paHbrrre, rrel,r oH ycrreeT paclpocTpaHrTbc.E BnoJrD sceii
I{I{TI{. Benu.r[Ha &MTTJIZT]Ir{ racflrqero I{MlyJrr,ca 160 e, AJIZTeJIbgocrr,
25 ,ttncen, flpumeuenze cxei\frJ rarlerrr4fl rroBBoJrrrer yBeJrr4qr4Tb cpon cryrx6rr
C 'TCTIItrITOB.

O4noeu6parop oAHoBpeNrerrlro -aBJrflerc.fl droplrupyror,r,ni\,r r(acnaAoM, Btr-
ilaroulIlvr ]4il,r[yJrbcbr rrp.rrMoyloJrr,noii soprrlr. Aru $opurponaHr4rr rrrrrryJrr,ca

o'z'Jooo

il/f7ll
0,/

IF

/00r

J00r

rDr'u. l]. Cxclra connapernll"l u. Alrclrpr{Mr.rr{aropa rr{nyJrr,coB.

c.rlyll{r41' iluttrfitr LC , c tto'topoft lr,rlny.rrr,c AJrzreJlr,r.rocrtro t5 .+qtcettloAaercfl }ra
rtato4nr,rfi roBroprdreJrr, (Snr. 2). ,{nrarentuocrr, rdMrry.rrrca 15 "4,Lucen nrr6upa-
crctr c r{eJrlrc ypaBHeHl{fl [pocr{eroB c JroEtIrBIt{I{ coBrraAeHr4.gMr4.

c naroAnoro rroBroprdre.lrff r4M[yJrr,c noAaerc.fl Ha cxer{y couuaAeurii (cxe-
-nra Poccr, cpr,ru. 3). B 4aunoii cxeMe Bce JraMlLr coeAr4ueHr,r rapaJrJreJrbHo u
TTIilIEIOT O6TqYrc AHOAIIYrc rIAIPYsITY, IITO rrO3BOrr-flET BI,IAEJII{Tb trMIIYJIbCbI OT
rporianrrx couna4euur,l. or6op r4MlyJrbcoB rrpou3BoArrrc.E ArrcKpuMrlHaropo[,r
lIlnlr:rra (Szr' 3). flopor AI4cKpI4MrrI{aqr4r{ cxeMbr ycrar{aBJrr4Baercfl raKtrrM,
qro oHa cpa6arnrnaer roJIbl{o or l{i\{rryJrbcoB, cooTBercrByrorq6x :rpoitnr,ru con-
IIaI{errrrrrM.

flocne ArrcnptrMrrr{aropa ui\rrryJrEcr,r flocryrraror Ha nepeoqerrryrc cxeMy
(d)ur. 4) , noropafr cocroEr zB rrerr;rpex ABouqr.uix .flqeeH. Hoas{zquer,rr rrepe-
crrera cxeMbr cocraBJrEer 16. Tlunyntcrr c nepecqerHofi cxeurr trocpencrBoM
o4lroau6paropa (sur. 5) aauycxaror eJreRrpoMexaEurrecHufi Hyueparop rzlla
cB-{M. floxaaa'a.fi HyMeparopa repuoAnqec*u qepe, lb uun, 6ororpa$zpy-
,orcf aBror\{arrrqecHrr geficrnymuluu $oropervcrparopor{,

,i 15
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$ 2. OCHOBHbIE OCOEEHHOCTI{ EJIET(TPOHHbIX CXEM
KYEUTIEC}(OTO TE,IIECKOTIA

Tpe6oaauua, trpeAbflBJIflerlbre fi I'eJrecnorlaM, Hetrpepr,IBHo perzcrpupyrc-
rquM I4rrreHctrBlrocT6 ltocl{rlqecHoro u3ilyqeHtrfl, cJIeAyIom,Te.

t- Cra6ranr,Hocrb cqerr{r,Ix xapaHTepIrIcrllr(.
2. Vseflu.{enre cpona cnym6u crrerrlznoB,
1. Cra6znrrlocrb crrerur,rx xapar{.Tepr,rcrr{I( 3aBr{crrr or rrocro.filroTBa lrapa-

MerpoR cxeM rrrrraHufl crrerquxoB tr sJrer(rpolrlrbrx 6iloHos.
Cta6znrsaqzn HatrprmeHtrrl ceril rrepeMeHuoro roxa ocyu{ecrBJrflercr

<[eppopeaonaucrrrrM cra6llnraearopoM rrrrla CHe-220-0,5, xoropsrft rrptr zBMe-

rreHurl Harrpfl]fieHtrfi B rrrcraroilIeft cern B rlpeAeJlax 185-230 d o6ecnequBaer

cra6rnzsaquro +l%.

t'0 t

utl

0,q

0,3

O,Z

0,t

(Dnr. 6. 3asrcr.rrrnocrr, ai\{rrJrrrryAbr rroporoBoro
rtrfrryJrr,ca oT rranp_ElfieHl4fi lra CeTRe JraMrrr;r.

e - cxeMa 6eB flpe]irapureJrbrror.o ycr,r.leHr.ra; 6 -cxeMa 0 IIf e/Irj apI,ITe Jlbfi rnM yc rrJrerrrre Nf .

Olrr. 7. Sanucr,rruocr:r, MeprBoro Bpel\{e[r{

OT IIyRCTBIITeJII,IIOCT14 CXeMLI.

- 
trvBcTBrrTeJrbHocTrr cxeMrrr 0,20 c; 6 - 

qyu-

CTRuTeJIbflC,CT6 CXeUlt 0,30 a.

fluT aulte cqerrlrlltoB rrpor{BBo[Izr ca cra6uxwar4poBaHHLrM Br,rrlpfll\{lrreJrerr
rrr,rna BC-9. Hecra6rnr,uocrr, Br,rxoAHoro Hanpfl)r{eHr{fl BC-9 upra rrBr[eHeHrrrr
rl,rraloqero HanpalfieHlrn ua !10% ue 6onee 0,5% or Berurrr4Hbr Br,rxoA-
Iroro Harlp.fl?fleHll.fl, Tanrarn o6pasou, npr4 r4at{eHeHrlrr rrr{Taron{ero }Ialp.trffie-
III4n Ha {l% uatpflErerrlre r{a BrrxoAe BC-9 none6Jrerc-fl na f0,6 6 rrpr{ Br,r-
xoArroM rraflpfl]fie]rr4r4 7200 o.

Hecra6lrnr,uocrb BDrnp.flrrrrreJr.fl Ha 150 o BJrrrfler Ha .cryBcrBureJrr,r{ocrl

CXET{ OAIIOBT,T6PAIOPA, HOTOPA,E OTIPEAEJI,EETC,E fIOTEIIqI{AJIOM CETI(IT 3AIIEPTOI"T

JIaMfibr (Srar. 2). Ha $ur. 6 upune4eua BaBrlcr{lvrocrb noporoBoro r{lrrryJrbca
zz?? oT rralpflEteHrdfl Ha cerfie Barreproft Jralrlbr LLc, a Ha $rar. 7 - BaBtrcr{-
i\rocr6 r\{eprBoro BpeMeHrl or r{yBcrBzreJrbHocrr{ cxex[br. tr{a $r,rr. 6 nraguo, uro
tIyBcTBI4TeJIbHOcTL cxeMbI oIIpeAeJrerrHbri\,I o6paBoivr BaBr4CtrT OT IroTellqtraJIa
cerltrr 3aleproit JraMlbr r,{ tITo ara BaBr{cr4Mocrs 6ouee peBno Br;rpa}r(eHa AJrfl
cJlyqafl cxeMDr 6ea upeAnapr{TeJrbHoto ycr{JreHtr.fr. B ro xe BpeMfl oT aryBcrBr4-

reJrr,rrocrrr cxeMbr 3aBtrcr4T MeprBOe BpeMrr ($ur. 7). llpra uaueneHzu rryBcr-
BrlreJtr,r{ocrr{ r{a 0,1 6 i\feprBoe Bper,rfl r{Bx{er-rflercrr sa 5 nrccen. Iic,[u o6osrra-
qIITIT I,I3I\fEHEHIIE IIYBCTBIITEJII,HOCTtr AA, rO I{epTI]Oe ]]peMfl I43illeHI4TCfl IIA
A'r, a cylriuapHoe MeprBoe BpeMfl rpex cJroeB - Ha 3 N Lr, rp[rreM trpr4 yBe-

3 !',/



rIIqeHI{u qyBcTBuTeJrbHocrr[ MepTBoe BpeMr{ y}reHbrrraeTca. Meptuoe tsper{fir

orrpeAeJrfler paSpeilamqyro cnoco6uocrt, cxeMbl, a cile[oBareJlr,Ho, cHopocrr,.

cqera. Taxulr o6paaolr, or cra6znr,Hocrrr BbrrlpflMureJlfl Ha 150 c aasflcut
cra6unruocrb cuerHr,rx xapaHTepr{crzIt.

tr4e cpannenr{fl npuBbrx a v 6 $vr. 7 nu4r-ro, trro cxeMa c npeABaptrreJrbHr,rrr

ycuJrer{rreM rrMeer 6orr,uuae trper4Myu{ecrBa trepeA cxeMoit 6ea upegeaprrreJrb-

Horo ycilJreuua: 1) 6oree cna6a.fl BaBtrcrln[.ocrb u,n o'r a", a cJreAoBareJrb]ro,

6onee cra6zJlr,Ha-fl pa6ora cxeIvrbl u Merree Etecrnrde rpe6onanun H Bbrrrp.flr{rr-

re.nro, 2) 6onee srrcoxafl qyBcrBrrreJlblrocrb cxeMbl. flpeurvryqecrBa cxeMbl c

6onee srrcoHor,l .ryscrsr4TeJrbuocrbro 6ylyr paccMorperlbr rruxte.

Lltan, ilpr4 r4BNIeHeH?rr4 Harrpf]fieuu.E Ha cerre aaneproii JIarIlbI ua 2 e;'

qyBcrBzTelrrr-rocrb r\rer{flerc.fl ua 1,5 6 B HaqaJre xapanTeprcrr{Itrr AJIfl clyqarr
ar. rra 0,18 a Aflfl cilyqa.fl 6. BrrnprutrreJlr, na 150 6 r4r{eer cra6ranruocrr, BLI-

xoAHoro Halpglxer{r,Ig -l- 1 % , ttpv r{BMe}Ie}rr{rl HarIpr{E(e}I}Ifl BLInpIII{I,ITeJITI

na l-1 ,5a naupxrxeHr{e Ha cerne Baneproft launrrt{eHrlerc.E ua-l 0,24. Ec;nu

BB.flTb r{BMeueHtre rraflpfi}fleHufl Ha cerxe Ail.E cilyqafl 6, ro uyncrBtrTeJrbHocrr

BAec[, rrpaxTrrqecxu He r\{euflercs z o6ecueqr,rBaercrr BbrcoRafl cta6u.llbtloctr'
cqeTHbIx xapaHTepIIcTrIr{.

2. YsenzqeHr{e cpona cxyx6u cqerall4ltoB - oAHo za naxHefimrrx ycJro-

nuir npu lrelpepr;rBrror'r perr{crpaqurz r{rrrerrc},rBI-Iocrr{ noci\{rrqecHrlx nyuer,i.
gelr 6onnue cpon crym6u cqerqtrrnoB, reM pelr(e tpe6yerca ?Ix BaMeHa. Vnpo-
qaercf pa6ora c arraparypofi z o6pa6orxa r{areptraJloB.

a) ,(.na yBeflflqentr-fl cpona c,ryrx6rr cqerqzxoB ueo6xo4uuo nr,r6upam, uo
BoaMox{rrocrr{ MeHbrnee }ranpfl?r(eHue rlr{raHtrfl. O4uaHo Harlpfl}r(euue AoJI}nrIo
o6ecue.rusarr, pa6ory Ha [oJroroM yqacTne xapaHTeprICTrIr(Ir, rAe ]IaHJIoII

rrJraTo y cqerqznoB IraxoAr{rcfl B AorrycTuMr,Ix npeAeJlax. Hannou flnaTo ycra-
HoBntr 0,40/o ua l0e. Il.naro carerrrtrnoB rraqrrHaercfl onoJro 1220 a. Vqztrrnafl
rdarlleHel{lre cHopocrl{ cqera, crefleHb cr:a6ulzaaqilw TrilTarrritl cr{errr[KoB ],r.

cABtrr cqerur,rx xapaxTeptrcrult B TeqeHI[e pa6orr,r, pa6o'ree Hanl].tr]r{eHue BIi-
6pano paBlrbrM 1230 a.

6) ,(;ra yBeJrzyeurrfl cpona c.nyxt6r,r crlerqr{r(oB upzMeH.Eercrr cxeMa raute-
nraa ($rar. 2), ouzcanHafl Bbrltre.

Oruomesue AJlrlreJrbuocru paapflAa B cqerqtrHe 6ea cxelr,r I'arreHutl N

AJl{TeJrLr{ocTr4 paBpflAa co cxer,toll rafiIeH[fl 6y4er noa$dlr,rqlrerltorl rameHl4tl.

Beruuzuy Hoa$Suquenra rarrrel'Ilr.fi Molnuo orrpeAeJltrm, trcxoAfl tra BeJI?I-

qr4nr,r [ivrnyrr,ca ({ur. 8). Ha aroft {urype BBeAeHbr o6oena'reur.E: ?n - Bpe-

M.rr cyrrlecTBoBaHl{fl paBpflAa nppl IalIeH[IE, onpeAeJlfleMoe qyBcTBtrTeilbHo-

CTrIO cxeMbri tp - BpeNIfl cytqeoTBoBalu.fi paapflAa 6ea rameHtr.a; oTHoItreHLIc

r^l
d: k, - xoc6{uqtreHr rartreHzr'

Itoa$Suqzeur rarrreHtrfl Mo)r(Ho Bbrpaatrrb qepea oruorueHue ar{rI.TIIrryALl

I4MrIyJIbCa KqyBcTBtrTeJIbHocTr{ cxeMbl, ecJIZ IlptrI{flTb, qTO 3apflA eNIKOCTZ Calel-

rrEr(a [pozcxoArdr npu6numenHo tro fitrHefiHoMy saKoHy

_u
,u, _ 

un

Taxrnr o6paaoM, xoaS$uqrzenr rameHtrfl saBLIcrIr:
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a) or nopora qyBcrBtrTeJrlHocrr4 cxeMbl;
6) or xpyruausr Sponra Harrp.rrrr{eHrr.fl racfltrtrero r{rr[yJrbca;
n) or npeueutr BarraaAbrBaHrr.fl cxeMr,r,

a) 9eu r{eHE,Ine fiopor tlyBcrBtrTeJrbHocrtrr, reu 6onrure 6yger oruoruerrlre
u-
4, r. e. reM 6o.rrme-6yger HoaS{uqrreur rarxeHux. firrrn yBerflqeHzs xoa$-

{zqneura rarrreHtrf neo6xo4uiuo ycrauaBJrtrBarr, BbICoHyIo rryBcrBlrreJlbHocrr.
cxeMbr. tlyncrnurerbuocrr, cxei\,rlr 0,20 o.

ul

@nr. B. It auno4y $opuyrrr gnr noa([t!u-
qrIeETa f aIreHr,rfi.

6) tleu Hpyrre Spont HapacraHa.E uMryJrr,ca, relr 6r,rcrpee Aocrufrrer rrrrr-
rryJrbc csoefi noN{uHaJrbHoii BeJrr{quHbr? r:eu 6r,rcrpee o6oprerca pa3p.sA BAoJrr,.
HZTU Cqerquxa. Hpyruaua spoura HapacraHlrfl l{r\,rnyJrbca onpeAeJr.flerc.fr npo-
,IsBeAerIueM BeilI4rrl,tl'Itr cylrlrapuoii eMKocrr{ cqerllr{I{oB rra BHyTperIrIee collpo-
TUBJIeHZe JI&MIILI Xcp : rec.

,[,ra uonyuerrns 6onee Kpyroro Spoura ]rapacrarr?r.rr zMnyJrbca rpe6yerca
nrr6op JIaMllbr c i\,IaJIbIM BHyrpeHHrrM conporr4BJrenueu. flpra urr6ope JraMrrbl,
6HGII Bpenr-fl lrapacraHr{s rrMryJrtca 0,3 uxcen.

n) Sanaa4srnauue cxeiltbr orrpeAeJr.Eercrr .racrornoft xapanrepucruHor?,
Tlanecrno, rrro BpeMfl ycraHoBJreHrirfl Hafip.Elneulra o6parHo rrpoflop{tro}raJrr,-
Ho rroJroce Bocrrpolr3BoAtrr{I;rx aracror. Hyxuo crpelrrrrr,c.E I{ Totvry, .rro6rr ycra-
JrareJIr, BoBMo)fiHo 6nrcrpee pearrlpoBaJI Ira r{BNre}reHr{e BxoAHoro }rarrpfl}r{er{2.fi.
f[ta y,ny'rureHll.rt qacroruofi xapanrepr4crr4r{rr [ocJreAoBareJrr,Ho c rrarpy3orr-
I{bIM COnpOTr{BJIeHI4e}I BHJITOIIeHa IlrIAyItTI4BrrocTb, qTo rroSBoJrIrJIO paCII]r4pr{TL.
TIOJIOCy aIaCrOT yottlruTelrfl u yMel{bmrlrE, BpeM.fr ycTar{oBJreHr{.fr }ranp.fl)fieHr{fl.

Taxrau o6paaoirr, c vrreror,r BaBr{clrMocru xoa$sraqrrerrra rafireHrr.fl or nprr-
BeAeHHbrx Bbrrrre napaMerpoB 6rrn nonyueu noe$rl.raqr.reHT rarxeH7.E nopflAr{a
5-6, uro rroaBoJrr4Jro yBeflrlqr,rrb cpox cnyx6br crrerurzKoa go l0-12 rrec.rrrleB.

B aaxnro-reurre nprlrrouy 6naro4apuocrr, B. tr{. }ty4pnnqeHr{o Ba rror.rorrrb.
B MoAepHraBaqrrrl Hy6nuecnoro TeJrecHorra.

1 gexa6px 1959 r.



Ar(,{l{rlNrrrrr HA}'T( CCCP

{,I B B E CTI[fI II P T,I M CIT O 1,T A CT P OOtr,I 3 }II1 E CIt O

ToMXXIV,t960 r.
OBCEPBATOPI,l'I1

ICCJIEAOBAHIIE 3O(DE[(TOB MAI'HI4THbIX EYPI;
I] T(OCMI{TIE CI{I4X JIYTIAX.

I
A. A. Cnt,emantau, B. M. B'ca,0uactt,pc'nwfr'

Ha ocnoeauflrr Marepr{aJra rla6rro4ennftrpex crarrlllaft: Xepcuraouco (Aumur, I 50',51f
irryxJrorluarr r{ Meaorrrraa noltuonerrrrr). Mocmna (CCCP, I 55",sly', HyKJroHIrafi I,I Meaolrlrarr

.xonnouen:rr,r), Itpnrrrcnax actpo{uauvecnax o6cepnatopua AH CCCP (Ctlu{eporroJrb,

CCCP, l,45o.l{, MesoHuar Hounor'rerta) - saIreplroAllIo.ns 1957 r. - rlrorrL 1959 r. upo-
.arraJllrBrlpoBano 38 c.nyuaeB rraAerr[E rrrrreucrrBlrocrlr fiocMuqecntrx riyueii tuna (Dop6y-

rrra, cB.fiBarrubrx c Marrrrrrnr,rlru 6yprurr c BrreBatrHbIM lraqaJrolr. O6rapymeua TeITAeHIILIB

ft BoBpacrarrr4ro aMrrJrr{1'vAr,r s{{enra o yBer[seHrrer( aMrIJrLIryAbr Brleaarruoro uauala (,SSC)

3a crreT cflyqaeB c IIpeABapnreJlr,rlo BoSMyu{er{rtrr\r reoMarLrnTr{LlM rloJreM. f[pOairalu-
.BrrpoBaubr r,rarlieEerrr{rr B }fiecrr(ocrlr ctrer(Tpa napltaqlrft, a ra(Ete na6nro4aruaacE acrrt\r-

MeTpr,Ifl D rracTyrIJIerIrII{ cIIaAoB r{TITeHCIIBHOCTT{ BO BpeMerrU. o6napyxreHa SaBi{cIlMocTIr

.Me?r{Ay trpoAoJr}r{lrTeirr,HocTsro Aerrpeccr{rr rrrrrerrcrrBEocrlt rI aMtrJrrlry4oli cuaga. F(patxo
,oflr{crilaercrr noauoxtr.rntii BapI,IaHT o6:sscuenlr.s ra6.tro4aelmrx o{{emtoo.

AN INVI]STIGATION OF MACNETIC STORI\I EFFECTS IN COSI,IIC RAYS,
by A. A. Steltanyan. and B. M. Vladim,irsky. - 38 cases of a decrease of Forbusli type
cosmic rays in intensity, connected.niLh magnetic storms with a sudden colnntencerttenL,

were analyzed on the basis of data obtained during July 1957-July 1959 aL three sLa-

Lions: Ilerstomonceux, England (?' 50o.5 1[, nucleonic and rleson conrportents), Nloscow'

USSR (1" 55'. 5lV, nucleonic and meson components), Crimean Asl,roplrysical Observabory,

USSR (Simferopol, l,45o.I[, meson conrponent). I[ was lound l]ra[ the arnplitude of the

cffecb has a tendency to increase rvith increasing amplitude of stdden commertcentent

(S,SC) due to cases rvilh a prelirninarily disl,urbed geomagneticfield. The changes in the

hardness oI Lhe variation specLrum and also the observed asyntmetry in l,he onseb of

decrease of intensity were analyzed. A dependencc hetween Lhe dr-rraLion of the int,ensity

dr:pression and,the arnplitude of decrease was clet,ected. A possible explana[ion of the

obsened cllects is proposed.

,[,la r,rccne4oBal'Infl a{{eHtoo MarHtrTHr,rx 6ypr n HocMI{qecHI{x Jryalax

.(cna4on rr{rra (Dop6yura) ucloJrE BoBaJrr{cb MarepI{aJIlr IIa6rIoAeHrlft cran-
qufi Xepcrr{oHco (Herslmonceoux, ItopoJleBcl(a.fl o6cepnaropur, Auurar,
I 50",5 I/) ua Hefirpol{Hor\[ Molrlrrope I4 Hy621qecgoM reJlec11ore*, MocHBa

(lt3M?IP AH CCCP, I 55',5I/) IIa Hei{rpoHHoM x{oHtrrope tr Hy6nrlec11oM rerle-

c1orre r Cuusepouolb (Kpbir{cna.rl acrpo{tratrqecxa.fl o6ceplaropufl AH CCCP,

X 45" I/) rra Ky6tr.IecltoM reJlegltole Ba LIHTepBaJI BpeMeIItr uro"ur 1957 r.-

* Dr:uult AaHIrbrMI{ Mbr

Aoxropa By.nrlr, RoropoMY
JIEJIbIIOCTL.

p actroJr araerl4 6naro4 apr nro6eauoctn I{ opo,riencnoro acrp oIIo Ma

CTII,ITAEM CBOI,Iilf AOJIIOM BLIPASI{Tb UATUY TIY6OXYIO [PIl3IIA.

320



r{roJrb 1959 r. BnilroarureJrbHo. tr4cnonr,aosaJrr4cb cpeA}rue AByxaracoBr,re, ucrrpaB-
JIeHHr,Ie ua armoc$epuoe naBJIeuue. I(pome roro, ucrroJrbBoBaJrtrcb Aarrrrbre rro
Baptraqtr.EM l/-xottluouerrrbr reoi\{arHr{T}roro rroJr.E, [oryqeuHr,re ]ra crauquu
ItpAO AH CCCP (Cuu{eponorn).

Errno o6uapyHreno, qro peBxue crraAbr uHreHcnB,ocrrr [poucxoAflr nar
BO BPEMfl 6YPT C B}IE3AIIIIIIM IIAqAJIOM, TAH I,I BO BPEMf 6YPr C rroCTEIIE],II.IEIM
HarIaJIor[. Halrr trayqailzcb a{{exru rroutr}r(eutr.fi z}ITerrcuBHoortr, cB.flBa}rHbre
c rrarHurlrEruz 6ypauz c BlreaarrHr,Irr HaqaJror{ (J^9C r S,SC*). Bcero Ba rrccJre-
goaannrrfi fiepzoA sa{rxcuponaso 38 crraAoB ranoro rrrra.

Brrro aalreqeHo, qro nce 6ypz c alrrrJruryAofi sueaalnoro Haqara )15 y
Bbrsr,rBaror assexr B KocMuqecHzx flyqax c an[rrJruryAoft n uefirpoHHol\,r n{oHtr-
tope 6oree 2%. Mar:rlurur,re 6ypz c neurmefi armrzrygofi He BcerAa Bbra6r-
raror aS$exr rroHrdlr{ertr-s, [peBErrtr aro:ll1ufr. 2 0/0,

S 1. IISMEPEHIIE TIAPAMETPOB E(DOERTA
B KOCMI4IIECKUX JIYUAX

Harur cocraBJreHa cBoAHa.rr ra6nzqa acex aS$erroB rroHtr)r(eHu.tr [r{TeH-
czBl{ocrtr KocN{u.IecKtrx nyueii, cB.E3arrHbrx c lrarHzTrrbrivru 6ypauu c BHe-
Barrrlbrlvr HaqaJrot{ (ta6l. l, ay, atr - aMtrJruryAr,I uouuxrenufi trHTeHcuBHocru
cooTBercrBeHHo AJrfl UeiiTpOr.ruoro MolrrlTopa tr xy6ruecxoro reJrecHofla?
ycpeAHerrlrbre rro cralrqr{.firr, rAe a{Sexr perucrpzponanca). Ha xam4oru npz-
6ope 6rrnz aa{uxcrponar.rbr cJreAyrorqwe rrapar{erpbr.

1. HaqaJro crraAa

3a na.rano crraAa rrprrHr{Maerc.fi cepeAtrHa AByxqacoBoro zrrrepBaJra, npeA-
rtrecTByrolqero zHTepBaJry, zrlTeHczBHocTb B noTopoM oTJrr{qaeTc.E oT cpe[-
nefi aa ABoe cyron Ao rraqaila uaruzrsofi 6ypr 6oree rreM Ha 0,70/0. B or4enr-
HbIX CJIyqa.EX, ItOIAa UHTeHCI{BI{OCTI' B ZHTepBaJIe, trpeAmeoTllyrcXIetI HarIaJIy
6ypz, cunr,no xone6nerca (6onee lo/o), r;nrecro AByxcyrorruor,l cpe4r.rra 6pa,racu
aa 6o[ee noporxuii ur-rrepBaJr BpeMe]rz.

2. Bpeiux rrepBoro rrtrHtrr{yrla

3a npeua fiepBoro tvruuurvryMa rrpzuuMaercs cepeAr{Ha AByxqacoBoro u}r-
TepBaJIa 6,irurxafiurero H Haqary crraAa, [ocJle KoToporo tr{HTe}rcr{BHocrr, BoB-
pacraer trJrtr tra[aer Ha Berrdq[Hy, ]re npeBocxoA.flrrlyrc crar[crr4qecnoii omu6-
Htr (onono 0,3%).

3. Bpeua o6rqero xr!rHtrMyMa

3ro upeur olpeAeJlfiercrr fian cepeAuHa AByxrracoBoro flHTepBaJra? rro-
I{aSbIBaIOnler O Mr4HtrtraJrbHyIo uHTerlctrBrrocTr,,

4. Houeq 6ypn B nocrrlr.recHu x Jryr{ax
Houeq 6ypz olpe4eJrflercfl KaK Bpelr.fl, rrocJre Horoporo zrrreucuBrlocrb

B reqeHrle HecxoJrbn[x qacoB tre Hr(E(e cpegneft AByxcyrorrHofi 4o naua.na 6ypu

21 Was, Hpr,luctofi o6cepBaropufi, r. XXIV 321
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(ue 6onee aler{ IIa craTlrcTllrlecgylo orutr6ny). ,(nureJrrrlocTt crlaAa olpeAeJlfl-

eTcr{ Han BpeMf rlle}r(Ay IraaIaJIoM crlaAa z KoHqoM 6ypu. B rex cilyqaflx, I(orAa

trrlrerrctrBrrocTb He Boccrar'raBJrlrBaeTc-fi Ao rlpeE(Irero ypoBllfl 3a rrllTepBaJr Blle-

r,reHr{ rropfl[Ita n{ecflIla IIJII{ AO Haqaila cJleAylorqero cflaAa, AJItrTeJILHOCTb

6ypu ne Suncrlpyetca.
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5. AlrrrJrtrry,{a crr ai{a

3a alrunuryAy rrptrHrrro oTrroruLlrrrrc paBrrocrrr cpeArrel(ilyxoyro,rrioii llrr-
TerrctrBrrocTil. \o 6ypw tr r{}rTerrctrB}Iocrr.r B uoxrerrT o6qero r\rr,r}[{rr}rr& H cpeA-
ueri 4nyxcyroquofi go 6ypz, Br,rpalneHrroe B npoqerrrax.

6. M ancr{rra.rr brrafl cir o p o crL, crraAa
llanculrarsr{afi cltollocrl cfial(a olpe;r{c,rrr{crctr ItaIt or}ro[rerlrre arr[Jrr{Tyg],I

[oirtri+ieHrltr IIrrTerIcrIB]rocTlI B IICpBol\I i\rrlHlrllyrre It IlaSIIooTrI ll]lcnle]I]4 IIep-
Boro rrrrrrtrrryxra i{ r.raqaJra cila[a (nrrpaxracrca n %l,tac).

7, Cp eF,Lrtr rr c rt o p o cr r, crr aA il

Auailotn.ttto rrpeAbrAylqeMy orrpeAeJrrrerc.fl ]ran o?r{orrlelJrre ax.rrJr!ITyAi,r

cra;la H pasHocrrr Nror{errToB o6rqero NllrrtrNryrra Ir rrauaJra crrala (%l,tac).

$ 2. IIPUE]I]IbIE I(OHyCbI I{]TEIITIECI{0UO TEJIECI{OTIA
I,I I{EITTPOIIEOI'O MO HI{TOPA,

I':\CIIOJIOI{EHHI,IX lIA I'IIONIAI IIIITI{bIX IilIIPOTAX 1r0' II 50",
Il [POEnUilrr ]IA Af(BATOpr,rAJrbHyIO II.IOCttOCTL

f{.urr nony.reHr,rrr rra[paBJrerr[r"r rrl]!rxoAa qacrr,ru, pclrrcrprrpyerrbrx rrplr-
5opaulr, r,rcrroJrrraoBaJrucb Aarrr{bre rro{e,rrbrrr,rx anorrepr,rrrcrrroB D. Epyn6epra
rr A. ,[attuepa ItJ n pesyrrbrarbr rro r]brarr.rcJrerrr{ro rpaenropllii cD. l{mopr
[21. Onpc4eJrflJrr,rcb cpeArrr,rc yrJrbr crroca e* II,us rracrur{ pa3Jrlrqrrrrx arreprzfi.
1{nn ororo 6pa;rlicr, I{eB.!1rr, rpaenropnil, cocraRJrrrroqr,Jx paBJrr,lqFrbre yrJrDr

c HarrpaBrreHr,reM Ha Ber{rlr: 0o, 16o.ly', 16',S, 16"8,76"W,32'N,32'5',32"Li,
32'W.,[aree, orpeAeJrflJrtrcb orrrocr{reJrr,rrbre Beca paa"Tr],rqr{rJx rralpannerurrt
C )IIIeTOi\I BeJII,IIIIIHDI TeJICCIIOIIO yIJIa AJ]fl AaIIIIOIO IIaIpaBJICnI,Ifl tr paBJIIIqIItI
B rror.Ilolq,ellilu l$fi paarlblx yrJroB c Ber{r,rronr. IJplr y.rete [orJrou{errrrrr AJrrr paB-
Jtrrrrlrilx onepruii 6parca oArrrr Lr ror lr{e [po6er rorJrorqe]rrrn (L40 elulz A:lix
rreilrpolruoro rrorrr,rropa w 500 elcatz,i1;nx Hy6u.recr{oro reJrecrtona). Tanoe ytrpo-
ir(arcrqee [peAuoJlo]fierrrle ]l Aarrfloii saAaqc - olpe/.(eJrer{ue c p e A rl e I o
Vf.rla clloca aIacTrrII AaIIIIoit Drleprrrr,r - rre BrroclrT cyqecTBerrrrbrx outu6Ort.
Peaynsrarrr nr,r.Ilrcflcnrlr,l [peAcraBJreHr,r ts ra6Jr. 2; E - Drrep]r,rfl rracrtrq B

100 aa; g* - cpc4lruii yroJr crroca; g : yV LE, ryc W - noo$cfr,iqr{eHr cB.flBrr

(c.u. [3]), AE - r{IlrepBarr Drrepr],rr.r s Beo, g - y4e.r6rir,rii un.uag rracrtrr{.

I4a nony.leHlrl{x AaHIrDrx, Brra.fl cironrp napuaqr,rit rr rrcflo.rrsayrrrrJrorFrocrr)
iroat[i[r,rqlreuroB cBflBr{ [3J, iuoinrro orpe/lcJrr,rrb cpe4uliii yroJr cHoca rracrtrr1.

I,rcfrr,ITlrllarculr,Ix Bapl4ar{nn. Mr,r }I0 yrlglurnuJrrr [prr DToxr BniIaI[ rrilcrrrl{, BXo-

Iflu{Ex B arrloc(bepy rro4 yrJlarlrlr 6orr,rue 40o, ran r{ax o]ta3&Jrocb, rrro uriJra/I
DT0T He trJl"rltrerc.fl oyrqecrBerrlnrrr (ucrrce B% gn;t rrei,rrporrlroro r{orrprropa r,r

rreHee 5% ,,(rfl rty5n.recrtoro rcrrecxorra.)

S 3. I'ISyIIIIIJI,IE 3r\IIUCI{NIOCTII :\IIIUIIIT Yl{bI CIL\AA
IJA IIEI)ITPO I{ I{ONI }{OHIITOPD II I{ Y EI{ !IECIIO},[ TI].IIDCI{OTI E

oT AMrIJrrrTyAbI tsHESArrHOf O HATIAJT_,\

13orrpoc o cyqecTBoB&lltrrl{ aaB.Lrci{rrocirrr rre}H[y l,rrrrerrorrr]locrbro i\ralHrrr'*
rioii 6;.pu l{ ar{rrJrrrry4or:i at[t[enra u ]rocilr4rrecrrr4x Jrytrax rpcl{craBJr,rrerctr
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coBeprueuHo Heflcrrbri\r. Haupnuep, s [4] uunaxoii BaBrclli\Iocru Ile 6bllro

o6uapyrxeuo. Haur 6rrna upe4upr{H.rrra roilr;rrr{a uaiiru ral{yrc BaBrrcl{n{ocrr,,

ucrroJrLsyrr B riaqecrBe rror{a3aTeJrfl He BeJrtrtrr,rHy rJraBHoI,l draar,r nrarunrrloll
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v.

6ypz, a ailrlJruryAy BHeBarIHoro I.IaaIaJra 6ypu. flpu aror'r trrteJrocb B BZAy, rrro

aMtrJrtrTyAbr BlresatrIrofo HaqaJra tri\{eroT cyrounr,rft !r ceSorlllblrl xoA? TaH rrTo

IrpeABapETeJrbHo 6brJru nocTpoenbr 3aBtrcrrl\{ocrr{ aMIIJItrryAbI .s,sc u al\[trJltr-

T)rAbr crraAoB rruTerrcrrBHocru Ha rty6r4secHor,r reJrecKoue u rtertrpoul{oM i\fonlr-

TOpe oT BpeMerrr4 cyToR Ir oT acTpoHolrlrqecnoro cesorra. B uaruell llaccMoT-
peul{r{ a,Ihr r,IByqaru orAe.rrtuo cryqal,I, ItorAa reor{arul{Tuoe floJre 6rrno npe4-

d a4L



Bflpr{T€Jrbr{o Bo3rfyrqerro (uepe4 Br{esarrrrrrr}r HarraJroM) r{ Hor]Aa orro 6lrro cno*
xoiiHr,rM. Peaynr,ratu [peAcraBJreHbr n r:a6.u. 3, 4, 5 rr lpa+r4rrecnrr Ha

r[rrr'. I (f - ycpeguerrrrarr arrrrJrr.rryAa ,SS'C, -41,,, Au - ar\rrrJrr,rrvAr,I cna4on).
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.[,a;ree 6r,rru rocrpoeHbr cJreAyroqrle 3aBr1c]Ixrocri,r:
1) aruu.;rirrlr,t1 cla4a Bo Bper[E 6ypn, r.ralrepc[rrrJ,rx rra rrci,irllorrrroM ]\'roHr,rrol)c

u Hy6uqecnorr reJI0cltofle, or arlfrJrr,.rTyA BlreBarrrroto r{aqaira;
2) altnnlrrvA BrleBarrnoro Harrara or alr[JI],ITy/I ouaAou ooornercraeruro

IJ rreiirpoHHoM r\ror{nTope II r{y6rrqecHor\{ TeJrec]torle,
Peaynararu ilprrrBeAer{br B Ta6Jr. 6, 7, B r.r Ha +ur. 2. Aun;ruryAr,r Brrclarr-

IIol'o Harrara, 0603ttaqaerulie tiari I uxtr I (giln cpe^ilJrx rr cuoTBCTcrBylotrtil.\
rrHTeptsaJrax), r,ra,ueperil,r B IaMNIax, 7z - 

qucJlo cJlyrraeB A.lrrl I{aHr{ouo IlrrTelt-
Ba"[a. I{aH r.r rrpeir{fle, ilponoAr.rrcrr paBJrr{qre }[e,{{Ay oJrVqarrrrrr, HorAa [oJre
IIeieA BrIeBarIIIr{Nr lrarlaJrol 6nIJIo noauy]qer.rO [I ]toli1{a orro 6Lr[o cloHoi,ir.lo.

Paccuorperu,re raS"rrr.Iq [pr4BoAr,rr n cJreAyrou{rrrf l]anJrrorrcrrr,rrrM,

t. B ctry.lne [peABa]lureJrrruo BoBlryrqerrrroro rroirrr B ailr[,rrr{ryAax ,-SSC

frcr{o B'6IpaiNerr oeSo}IIr6rI"I \oA, IIpI,IrreNI yAeJll,Irrerrr,re cp0/(rrcii a[{rI.[I,ITyAbr
BHetsailIIOIO J.IaUa.IIa IIpIIBO;IIIT rt 3ar{eTrlol,ry )'Bc,rrrlrIeErt]Iro ail{[.rIl{TyAr{
cflaAa, tITo oco6errllo pe3lio BLrpa,Iierro AJrrr rrei4.Tporrrrot'o r,]oHtrrol]a. B cn5.-
tIiIE CIIOl(Oi;iIIOI'O tIO.TIfl tsA]]IICI,IN{OCTI'I, IIO-BI,IAI4I,IOTIY7 ]1,ET'

2. Boo6rrle fl]lofln,.Iflerlarr rer.rl{eHrlr,rrr l ocra an{n.rrrrry/(r;r ouaAa HaH B rlcii-
TpoIrHol,I 1\{orIllTope, Trlli 1I u ti1rfi1l.1gg1ior\t Te.lIccttoIto o yrJ0.nr,lrreIIr{e}I a]\IIIJII,I-
l'yi(bl BrreSarrr{oro lrAara.lt a npolrc\oi{rrT 3a carcT 6ypj; c [peARapl,I?eJl]rrro Bo3-
nryu{elrHrinr }raI.rrrrTrrl,r}r ro.fe}I. B nlloTlrl}rronr c,llyrrac (crionoiirroe nole)
Battrlcurlocrb trll{o orc\,rcrB\-er. tr'Ilr ptrccrrorperjrjrr o6pa:rriux BaBr,rcrr}rocreii
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rlt{ir.eri&er, qTo 6oilb[lIlc aIIIIJIIITy]IbI CllA;ia IO;IYqAIOTCfl lJ CJ)IIIAe lIpeABapII-

TeI'II,HO Bo3II}/IqeIIIIoIo }IaII.II,ITII0fo [O,TI'I, IiOTAA iIiC TO.]E C[OIiOiiHO, AT,ItrJ]II.

r\/ALr ctraAa trA;rbr. Alru;rr,rr5r1r,r S'J-C nplr arotl tta.ro tlctlrIrorcfl c llilrleHernlerr

(Dr,rr. 1.

o - rroJle nepe[ S^SC Bo3frIyueHo; 6 - floile cnoHolinoe; d - ooHree pac-

cllorpelll{e. {ual*epena B raM}rax, Ary,,1,11 - B nporleHrax' f, 1I, III'
/y - ceBosbl, ,bloop uHTepDailcF ficeH u3 ra6fi. 3,

alItrJIr4TyA CIIaAa, a r,rx CpeAI{I,Ie BHarIeHI,Ifl OItaBbIBaIOTctI 6OJILIIIe, HOI'Aa IIOJIe

BoBMyqeHo Ao HaqaJIa Nrarr-rr4rrloil 6ypu.
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BOSMYI]IEHO

0-20 20- rt)
| 

,-,0

EE

D:D,
.w " In 11_

AM ,q//

A

IIoue ononorluoe

-

o-20 I *-* 0-20

-rl-
Av

1L

K

4,9
2,8

13

1,8

5,9

3,1

1.2

1,9

3,8

TT

2,0

6,1

t

8,0
J,O

5
),

o,
.1, Lt

u

2,r

4,8
2,8

T2

1,7

4,4

7

1,6

5,6

2,&
5

2,4

326



Ta6nnqa 7

Ilco cJrv.rtur 11oIc rpeIBapLITeirtHo
rtoSNlYnleHo
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Ta6rr,1qa B

Bce cry.rau IIoire np e[iraf rrre.-r],rrc)
BO3NI1'Ir(eIrL)

I IoJrc clrollo!:iHoe
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tDrrr. 2. Sasucur4octs aMrIJInryAhI cIraAoR Bo Bpel\rfi 6yplr or arrnJrnl'yAr,r BneBar]]roro
}IAIIAJI A.

Bna.rru Aiy r,I AM oTHoCfiTcfi cooTBeTCTBeHIto fi rllCToI'paMMaM I1JIE HeiiTpoHHoro MoHr.rTopa B fiyoflqec-
KOIO TEJIECHOIIA.

@ * ootEee paccMorpeuue; 6 - rlofle flpeABaprrreirbr{o BogMyrqeEo; d - flore cnorroftso.

$ 4. BABTTCIMOCTb ]nECTr(OCTrr CTTERTPA BAprrAurrfr
BO BpEMfl EyP,I OT AMIrJrI4TyAbr CIIAAA

flo4 rxecrxocrbro cfierTpa Bapr al{uft [oApaay]\{eBaercg orrroileHr{e al,rrrJrr,r-

TyAbI CrraAa B HeftTpoHHOM r,roHlrTope K aMrrJrrITyAe CrraAa AJrrI MesorrHoro TeJre-

CHOTIA.

AN f AM: K,

Yeu 6onr,rue K, r:elr (rlflrrre) clexTp.
Pacclrorpenne upxnrorl BaBr{cr{r{ocrr{ }fiecrr(ocrr{ or aMrrJrtrryA crrala s ueii-

TpoHHOnr lroErrrope ],1 riy6rrqecnoN{ Te.[ecnole froHasbrBaer (ra6n. 9, tO, L -
9ory
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)HecTltocTb, ycpelrreHrrafr to n cJryqnror B na;riAorr rllTepBa.rre), rrTo lrailbre
sHaTIeHrrfl 1( npuxo4xrc.rr Ha rraJrbre arrn.rlrrryAbl crraAa, rlpr{ AaJrbHer?me,u
yBerlrqeHr,ru a]rrrJrrtTyA K n cpe4nerr cJrerxa Bo3pacraer. Moinno Barlerr,rrb,
qro trpr4 yBeJrr4rreHrrrr ( aunnra:r;r4a crraAa n ueirtpouuorr rronr{Tope Boapa-
craer, B To BpeMfl nax AJrrr Hy6[qecnoro reJrecnoila He rl3]reHrercn (ta6n. 11).

Ta6rnqa 9

Bce c;t1"1n11

ttlAry lr-, | 
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3ro o6crogreJrbcrBo - Balr{rrbrll MoMeIrr \Irfl olloflcLrenr,rfl BaBrlcrrMocrrr Be-

Jrr4qr4Hbr )r(ecTnocrr,r oT aMrrJrr{TyAbr. tr43yareHr're 3Toft SaBI,IcI,IMocTr{ oTAeJrr,Ho

Arfl crvqaeB BOsNryxIeHHOro [epeA HaqaJroN'I 6ypu uorx' I'r crloKoliHoro rIoJrE

rroltaSr,rBaeT, qTo B rrepBoft rpyllfle cTaTr{cTr{qecHr{ [peo6JlaAaroT 6oJrbrtrrle arl-
lJrr{TyAr,r crraAa (4nx ycranoBor{ o6or4x rrrrroB). IIpm arolr oHasbrBaercrr) arro

HaH B OTAeJrblrbrx [HTepBaJrax ax,InJrlITyA, TaH I,I B O6U1eU K 6Onlue AJrfr CJry-

araeB BoBlryrqerrHoro rroJrfr. B sroM cflyqae R :2,2 + 0,1, a Air.fl clloltofiHoro
K:7,8+0,1

S 5. ACI,IMMETPI,Ifl B }IA.IAJIbHO}1 CTA[I,I[
CIAAA I,IHTEI{CIIBHOCTII BO ]]PEMfl MAIHI,ITHOff EYPII

C qennro rr3yqeHr,rfl acru\{rrerprrr,r crraAa rruTeHcr'rBr{ocrrr Hatlrr 6rrnlr n.ocr-

poer{br BaBtrcuMocTrr Jror(aJrbrloro Bper\reHtr Br.IeBarllloro Harra.[a MarHZTHoft 6ypl{

oT JIoHaiIbHoIo Bpei\{eEtr cnaAa AJIfl BCeX yCTaHOBOIt, AaHHbIe I(OTOpEIX UlIe-

328

II oa-re np eAsapu'rerrr,Ho
BOSITYilIeIIO

flore ) r]le,[Eal] ilre,-rr,rro
tso3N{yrqeHo

IIo.rre cnol{oiiHoe

1\M 0-.2 2-4 4-6 >6 0-2 4-6 >l) 0-l 4-6 I >6



Jrtrcr, B rramcM pacnoprffieuurd (+lrr. 3, 4). Paccnrorpeur{e ertrx ArarpaMM npr{-
BoAtrT K BanrroqeHrrro o cytr{ecrBoBaHrrtr crarnuofi acrlMMerpr4r{ B crraAe: r-reaa-

BtrcfiMo or BpeMeHtr Haqara uarnrzrnoft 6ypra uar6oJrBrua.rr qacrora crraAoB

Ha6rroAaercff B Beqepuue qacbr 
- 18-22.{aca. 9ro Hacaerc-fl cnaAoB B A}reB-

IIbIe rlacbl, To ol{tr IIpoIIcXoA.fiT, I{aR [paBIIJIO, C BalOSAarIrreI[ OTHOCIITeJIbHO

Haqaila rrarrrtrrHoft 6ypr.

Our, 3. flo oclr opAlrnar orJrolr(euo Jror(aJrblroe BpeMfi Hasala rrarrrrrrrol-r 6ypra, no ocn
a6cqrcc - uarraJra ctraAon (rucrorpau,ua Aaer pacnpeAeJre[[e tro qucry cnyqae] B qByx-

qacoBrJx uurepranax).
X - Eef(TpoEErrft uoourop, XepcTMoEco; M - 

gefiTpoEEbrii MoEuTop, MocHBa.

.(,eno uponcxoAtrT TaHtrM o6paaolt, uro ecrr Harraro r{ar}rurr.rofi. 6ypw
uaAaeT Ha yTpelrlltre qacbr, To froHrrEtelltre trHTeIrctrBHocTU HaUuHaeTCfl TOJTbI{O
BerrepoM, a r{HorAa Easasmzficfl yrporr crraA [peHparqaercfl ArreM tr trHreHctrB-
Irocrb BoccraHaBJltrBaercfl, a SareM cfiaAaer BITOBL B Ber{epHue qacbr.

Taxag ac[[rMerpr[fi cBrrgarla c HapyueutreM trBoTpo[trz rroToxa HocMuqe-
cnr4x rracruq Bo BpeMfl Uar}rurnoft 6ypu. Hamz pesyJrr,rarr,r corJracyrorcfl c
Aar{rrbrME rro SToMy Borrpocy, ony6nuronaH}rhrMz cDer.rronotr z }t. Maxnparte-
uolr [5], [t. MannpaxerroM z H. flapcoucou [6] (anuaorponzx o6napyrnuna-
ercfl ranxre s t7l).

Bolee uogpo6uo .EBJreHue aczMMerptrtr MoEtHo rByrrarb rra KprrBbrx szr. 5
u 6. Hpuerre trpeAcraBn.arot co6oft cpegnzfi xoA uBMeHe:rrurr lrlTelclrBrrocru
B HOCMI{qeCHtrX flyrrax ua uefirpouHoM MOHurOpe tr xy6uuecxou reJrecHorre
AJrfi Marrrr{rnrrx 6ypr, Koropbre Haqarucr, r {uHcuponaHrroM rracoBol,r uHTep-

t2 14ss. HpuMcr(oft odcepBaropr.rr, r. XXIV 
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BaJre (cyrrrrra arlrnrrryA 6ypr npnunra aa {00; cyMrra aMtrJItrryA, BbIpaE(eHHafl

l] npor{eHrax, rrprrBoAurc.tr y nax{Aoft Hpunofi). Erqe 6onee narnaAHo nBeAcraB-

Jr0nrre 0Tr4x r{prrBr,rx na tfur. 7, B, rge ilpl{BoAlrrcf I{3MeHeI]Ire I4HTeIIcI{BHocTIt

g: Z,r7

nt
!:30
0

!/:
V

!/'=

Ortr. 5. Cpt'lrruli xoA ll3ilIelteullfl LitlerlcrrBllocltl : l

AJifl 6ypr, naualmr{xcrr n ([r'txcllponasrrb'x rraco-

BbIx I'lrlrepBanax (uefitponnrrii uonurop)'

I{pecrxfiaMlr orverlesbl MoMeETET Hasan 6ypb

C0 Bpelvlenet\r AJIrI noo6parraenblx yCraHoBOIt, KOTopbIC IIe I{eHtIIoT CBOeTO Ea-

,IIpaBneFI{t{ upueMa rIacrIIII B CtrCTeMe SeUlr - COnuqe. 3tu npznr,re IIoJIy-

qeHbr rpaHc{opuaquefi HpI4Br,rx {ur. 5, 6. Ms ux paccMorpeHEs flcllo, rlro

JJI
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MaHcur\{aJrbrrafi cnopocrb claAa, ecrtr yqecrb cHoc qacTtrq B feoMarrrErHou
toile, flpuxo4r'rct{ Ha BarraA or JrtrHr{tr 3eu.ng - Conuqe, MtrHtrMaJrbEafl -
Ha BocTon. flo ucre.Ieutrtr flprlMeprro cyron Berurltrrra cnaAa Bo Bcex EarrpaB-

Jlerrtrflx B uepBor\r upr6nrxeuur{ cpaBHtrBaerc.fi.

il
!=20
fr

g=/79
r

g=J24
yI

g:9,/

tn
g=tnz

W
!=/tZ

fr
g=l6t/

f,
g= tlB

il
!=J{

,ilT
g=204

@nr. 6. To P.e, gro rI Ea {ur. 5, rlo AJIE ny6uue-
cr{oro reJlecRorra.

V11aeannoo o6crosrenrcrBo? a raxlI{e Becb xapagrep HaqailEnofi (e reue-

rrtre CyTOr{) CTa4trtr c[aAa Mo)I{er 6wrr o6'asCI{eH, IIO-BtrAuMoMy' Hailuqtreg

peryJrflpr{oro rroJrf B IIoToHe, [8tr]I{yqel6c.E oT Coruqa B Inzpo1oM (1, -
- 1013 c"w) retecnoM yrJre, ilptrqeM rrore uMeer cocraBJlflrotrlyrc' IleprleH-

AUnyJIfipHyIO trJIocfi0cTu BI{JIUtrTEItU.

$ 6. IJIIITITJIbHOCTL IOUI{}I{EHIIfl I'{ BOCCTAHOBJIETIIIfl
BO BPEMfl CTIAAOB TI'IIIA @OPEymA

lfieyueuv.e AJIureJIbEoCrtr CIIaAoB BO BpeMff MaTIIETHrIx 6ypr C BHSBaIHLIM

.HaqailoM (lrueercr B BuAy paBllocrb MoMeHToB o6rqero Mtrstrl\{yMa u Eaqa;1a

D'Ot))a

,'
g=tbr
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!=zJ6



@ar. 7. Tpauc{opnmpoBarrrrlre npnBbre Ans ueftT-

poElloro Mollrrropa'



/4-/6

Our. B. Tpanc(poprvrupolalurue ftprrBbre AJrs rore.rorruoro
TeJIeCItOtra.



Ln f,

6,0

cla,qa B cl,rbrcJre $ 2) noxaasrBaer, qro oHrr Merrflrorcfl B rrpeAeJrax 7-2 cyron.
flpurvrepno ranyrc lr(e AJrtrreJrbuocrb rrMeer Id lrarHrzrrraa 6ypn.

rlro racaercfl AJIIIToJIbHocTT{ BoccrarroBJIeIItrfl, To cpeAlrflfl AJrureJrrHocrb -
onoJro 150 .racos (6 cyror) , xor.fi'Bcrpeqarorcfl cryqa[, ltorAa r{r,rrerrcuBHocrb
He BOCCTaHaBJTTIBaJIaCB OrreHb AOJrrO, TaHue CJIyqaIt He paccMarpl{Balorc.fl,
TaH r{an r}nHcraponarb Koueq sS{enra He yAaBaJrocn. Moxr.ro BaMerr4rb, rrro
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Clur. 9. 3arraclruocrs AntrTeJlbrrocrrr crra4a oT ero alrflJrr,rryArrr.

3a aro BpeME noptrycnyJrflpurrft noroN (ero uepe4uuii sponr) yxoAr4r or Selr-
JIlr IIa paccroffHtre 3-5 a. e. Mrr HaIrrJrIl (a nonuou corJracrrr4 c Arm. Jlonnygorrl
[41), vro g.nrre.nrriocrb crraAa yBeiluquBaercr! c ero aMrrJrtrry4oft ({ur. g).
fIpr,r6nurreuHo ary aarzcuMocrb rrox(rro atrnpoxcr4Mr4poBarb coorrrolreHgeM
I]trAa

lnT:a*bA
orAeJrbHo ,4rr uefirpoHlroro Morrzropa z xy6nuecnoro reJrecKoua (7 - AJrtr-
TeJrbHOCTb, .d - auunuryga, a, 6 - uapauerpru).

$ 7. lrO3MOlI{H6Ifi BAprrAHlt TEOpETtr{rrDCrtOrO ODI;TICHI]Hilrr
ocHotlHblx tIBpT SOOEI{TA CITAAA Ir}ITEHCnBIIOCTT4

IIO BPEMTI MAIIII,ITIILIX ByI,I)

Itan lranecTIIo, r,IarIIIIttrme 6ypn c BlreBarrrrr,n{ HarraJlor\{ o6tncnslotcg.
[pr{xoAoi\I n pariolr Scnult IaollrlsoBa}ilrroi;i rrareplru, nr,r6porneunoii rig Conrrqa
Bo BpeI\Irr xporuoc{eprroil scnlrIrrr{r'I R rrrr4ponom (90') reJrccHoi\r yr..ne. Morxrro
npcAnoJroH{rrrb, rrro uoHrIBoRarrrra.fl t{areprr.rr Irecer c co6oii onpe4e.rrenuoii
BoJIr,rrltrIILr peryJlrrplroe MarnrlTrroe rIoJre. 3ro Nrarlrrrrrroe rroJre, ItaIt ylr{e
yr{aBT,rBaJrocb ($ 5), il{o}r{er o6t,;tc:rrmtt flB,rre}rr4e aclrrxrerpr,rr{, rra6trrogarcrleecfl
Bo Bllcxlfl clraAa. floc.rre rpoxo)fi/{eHrrrr nclleArrero r[ponra o6;narta 3err.nq ona-
3IJI]&eTCfl Il paclulrpaloqelrcfl (I\Ic[IHe)) II3 I,roHrr3oBautrorl MaTepr{Lr. Tart rtan
era [IarepI{fl Irecer rIoJIc, To rJHyrpz r'IelrI{a I4IITe}IczBrIocrL oItaBLIBacrcfi
uoHt4)I{eHIIofi. IIo tfepe pacl]Il{peHl,tfl (Nle[rr(a)) gcficrnue rroJr.s rra Itoctrrrqe-

itJi)
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crrle qacrtrqr,r ocJra6Jrflercfr" v. trHTeHcEBHocrb BoccrauaBJrtrBaerc.fl. 3ra rap-
rzna 6nuaHa H rr{oAeJrrr, npeAJro?fieHnofi f . flzg4llurrouou [8] gila o1,sacaeaut
yBertrqeHufl trrrrelrcuBHocrtr B KocMtrqecftux nyqax Bo BpeM.fl 6o.rramzx xpoMo-
c{epuux Bcnhlrxen.

Harrr 6urlu npone4eHrr reopertrqecntre pacqerbr aM[JrtrTyAbr trouurr(eEu.ff
trHTeHctrBHocrtr Ha Hefirponnolr MoHurope z xy6zuecxor\[ TeJrecnotre B BaBE-

cuMocru or rrpozaBeAeurl.n BeJrrrquubr loJr.fl Ha ero e$$eHrtrBuyro roJrnlilHy
trJr[, qro ro]fie caMoe, or Hexoropofi rpanzuuoft anepruz

Eo : 300 I/olo,

r4e lo - a${exruBrrarr roJrrqzua o6nacrtr perynfiprroro troJrfl HaupflrfienHoc-
rw Ho.

(Drlr. 10, Teoperuuecroe Buaqense aMrrJrtrryAtrr crraAa r{art (pynxqlrr I'n

flpu ganuoft aHeprzu .E oruomeuwe qln 6y4er xapar(reprsoBarr, AoJrro qac-
rtrq, He rrouaAarorqrx sa Seunro (g - yroJr Me)fiAy rpae(ropueft uacruqrr
tr rrJrocnocrsro {ponra norora). IzIe {ur. t1 az4no, qro oro ornorueuze uox(Ho
BLIpaBffTb HaIt

* : + arc cos (r- Lo) ,

rge I - rny6uua flpogtrr(HoBenzs Seurz B uoutrBoBaurryro Marepulo, a fi -
coorBercrByron{uft paAtryc npuBusrrbr.

Tax xan

rge -Eo - rpaHrquafi arreprrr.fi, To

A (u) : * : Jrarc cos (r-'r.)
3s6

!- -PtR- E '



Auunury,qa 6ytet oupeAeJl.flrbcs BblpaxeuueM

,,:i L{E)wt@)dE,
lPmi"

1'Ae lHarlor( i ornocurc.a H garinofi noMIIoIIeHTe - IIII{JIoEI{ I{JItr Me3oHr,I, a

Wr(E) - coorBerctnyroquft xoa{suqueur cB.fl3rl uo [3]. Pcaylr,rarr,r npt'g-

craBJrer{br ua Sur. 10. IIpu uaMeHetrr,ru Eo or 0,05 .70e ee 4o 1,5.10e aa arrru-

JruryAa ctraAa n nefirponnoM Monurope u xy6uuecr(ou reJlecxorle lleHflercrr

0)ur. 11. H nr,rqucreuuro
aMtrJrrlTyALl cIraAa.

tltlrr. 12. lt o6r,lcucrurro acl,IilIr{crpI4r{

s uarra.;rr,rroilr crilAlrrr cnaAa.:

coornercrBeHHo or 2,5 go l4o/o a or 1,4 go 7 ,6 % . Oco6ennocrblo npllBeAellllilx
rpa$uror flBJlfercfl To, aITo orHoIrIeHIre aMIJIIIITyA ANIAM: K nocrosuno

r4 paBrro 1,8. SxCuepZMeHT yHaBLIBaer? OAHailo, Ha 6OJILmue Hone6auu.s ue-

JIIrqtrHbr K, xotopue B ocHoBIroM Br,IBr,IBarorc.E:

1) rrorperxHocrflMtr B orrpeAeJleurrr[ aMnJrtrTyAbI I4B-Ba crarzcrtrlr]ecKux

nerouuocr:efi;
2) uorperunocr.EMl{ rpu o6pa6orne MareprlaJla;

3) peanruuMl{ TIBMeHeHZ.flMI{ cnefirpa napzaqrfi.
Clr.sr.reuue ctrer(Tpa napuaqzfi Arrr cryqaeB npeABapureJlbI'Io trc'SMylleu-

HOIO reOI{aII{ZTHoIO IIoJI.fl, eCTecTBeHHo, O6r,.acHReTcfl yBeIuqeHu eM a$clex-

TrrnHocrr{ r{ cucJla paccetrBarcrqrx qeltTpoB npu BaagMogefrctatttt Xopnycry-
JIspHr,Ix rloronoB. Bonr,uue (,-- 3) , NIaJIbIe (.- 1) sllaqellufl K, no3lto]tttto,

rreIlbafl oTIIeCTtr x 6ontmzlt omz6Hau ZBMepeIIZg. Bolr,ttue K uoryt 6r,rtr,

cB.flSarrbl c cI{JIbrrEIM pacce-flrllrell, a [IaJrIJe - c AoTIoJII]ureJIbHbI]I npIATor{oM

IIacTtrII, TpIIHece}IHI,Ix CaMuM ITOpUyCITYJI,EP}Ih]M TIOTOI(OU. HA CYqECTBOBAHUE

B o6flafte cacrul{ c auepruefi 108 ee ecrr coBepIneHIIo 6ecclopur,Ie yI{aBaHZs

19]. A. H. tlapaxutau [10] narue.n o6qee yBeJruqeurre nlrrerlcl4Buocrtr

KocMnrrecKzx nyuefi n crpatocc[epe Bo BpeME rratnutuofi 6ypn na uflpore
64"1y' (Bropo" : 0,55 Bse; cu. raxx{e pegyJlrrrarll, IoIyrIeHHr,re C. tr4omrga

u M. Ba4a t11l).
Hanu.rfle peryJr.flpHoro rroJrfl, EanpaBJreHHoro rrepneHAIrItyJIflpHo IIJIo-

cgocrtr ar(Jrzfrrrrxn, xoporrro o6r.acn.ser na6rrog,aeuyrc acuMMerpnlo IJ rIaqaJI],-

uori craguz cna[a. I4a $rr. 12 nc:oo, 'ro

7:fi*n[, +rro(*+ ,1 \-l
, ll
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rrpeAcraBJIerIr,I Ha Sur. 13. LIa

HaroT Oolr0Bnr,re oco6enHocrr[

:1

BCeI{ OqeBtr,qHOCTbrc BbITe-

orrzcanrrbre B $ 5.

rge ll,r, - ItpflTfiqecxrfi pa4ryc HptrBr{aril,r qacru.qLl, [ollaAaroqeft sa Berurro
rroA yrJroM g, c r{atrpaBJlerrtreM op6aralsuoro ABrrx(errtra 3em.rr, a I - rny-
6arla trpoflr{nrroBerrtr.fi 3euna ,B trourraoBaH4yro Marepuro. flou.auro, qro
coorrromeHrre HaIItrcaHo B trpeArroJroE(errfltr oAHopoAHoro rroJr.fl. lpafllmra
{ynHqzu

plrrrP I tros rp

trx paccMorperrEE co

acr[MMeTp.Etr c[aAa?

p : .l"xp l-c\sg p= I
"$P l+c\s?

@nr. 13. To xre, qro r.1 Ea Sw. 12.

[Iocnonr,xy ]r cpeArreM EatrpaBJrerrue MaltctrMaJlbHoro ctraAa rrprrxoA]trcrr
HA aaflaA Or conuqa, To ficuo, qro fiore B troronax npeuMyqecrBenHo rratrpaB-
JIeIro TaK ?lte, HaH rroJre BeMrroro Atru(rJrfl. O4uano trByqeHr.re Eecr(oJrbl{ux cJry-
rraeB c[aAa, [o Aarrrlblr\[ prAa cra[Iqrft, roKaBato, qro B oTAeJrbrrbrx cJIyqaflx
Ha[paBi]e[{fi0 MaItcI4Malrluoft cxopocTfi ctraAa [ptrxoAtrTcfl Ha BocTon or Co;rn-
qa. 3to Moi-r(er 6r,rrl rcrotltoBago raH, qTo troJre B artrx cryrlaflx uMeer rrpo-
rzBotloJroxtHyro HalpaBJrerrHocrb. Errno aaMe.rerlo, qro Bcrrblrrrna, Bbr3BaBtrrr,re
arn 6ypz, rrpotrBomrrtr B ro)firroM [oJryrtrapEE Connqa, B ro BpeMfl nan 6orr,-
ululrcrBo cJryrraets (18 za 26) 6trno o6yc.rronneuo BctrbrrrrHaMtr B ceBepHoM
noJIymaptrIl.

C ro'rRr BpeIrtrE orlrcauHbrx Bbrme fipeAcraBJlerrtrr'r JIerHo o6r,gcurrr xan
AJII4TeJrblrocTr, crraAa, TaK u 06rqyro ArrtrTeJlbrrocrr 6ypr B HocMtrrrecREx ryqax.
Cna4 npo4oJrlr(aercfl Ao rex [op, rrona cnofi zolruaoBarruoii Mareptru, rrecyqeft
ilrarHtrrrloe fioJre, He yftger aa op6rary Seunz z Selrns Ee or(a]r(ercfl Brryrptr
(il.feltrItaD. flocne aroro IraqtrHaercrr BoccrarroBJIerrtre. 3aszculdocrb Me]r(n]
rrpoAoJl)ntrTeJrbrlocTbro BoccTaHoBJIe[W.fi. V. aM[JrtrTyAOft C[aAa, alUpOHCrrMtr-
poBaHIryrc coorrromerrueM $ 6, uorxuo troJryqtrTb reoperuqecxr, rrpeAflo-
Jrox{r{D, qTo

1) zurencuBrrocrb BoccrarraBJlrlBaercfl, KorAa Beruquua H, cton lraMar'-
IIUqeHr.rOfi MaTepEu cTaHoBr{Tcfi ,4ocTaToqHo uanofi;

2) uapauerpbl paccMarptrBaeMoro (Mernxa)) trBMerrflrorcfi rlo BaHoHaM BuAa

H:. t_t 0-

oo6

,r(?):,r, (?)"



rAe r0 == 1a,e., a Ho U lo OITOCXTCfl I( MoMeIrTy MI{HEMyMa IIHTeHCUBHOcTE;

3) npo4orxtrreJlblrocrr, 6ypr o6paruo rpotropqtror{aJlbua cpegnefi cxo-
pocr}r [oToHa.

SAKTIOqEHI{El

,(,auuan pa6ora ,IBJrffercfl JltrItrb trepBofi qacrrro o6qefi pa6otu no lrayrlo-
uuro e$fexroB, BbIBbrBaeMLrx noptrycKyJIflpHLIMtr rIoToHaMtr B Itocllrqecntrx
fiyrrax. 3{{enrrr, trByqeFrrlbre o gauuoft pa6ote, 6ygyr uccJleAoBalrn 6onee

AeraJrr,Ho rra ocHoBe 6onee o6mupuoro MareptraJla ua6lrogeuufi. B paccuorp$-
rrfie ram)fie 6ylyt Bnfiroqetr;I AaHrt[,Ie o MarHurIIbIx 6ypxx c trocrefleHlrblM Ha'
qaroM. Mrr nageeMcfi, qro B cJleAylon{eft 'ractr cMo}fieM nogpo6no o6cy4zrr
cyqecrByrorq,lie nrrge o6bscueuwfi a$rlenron B HocMrlrlecntrx fiyqax Bo BpeMrI

marnnrsuli 6ypr.
Anropri oqeub 6naro4apurt A. C. ,(noprrrrrvrry u A. H. llanxjlarouy, trpeA-

cranuBuruM rrrarepdan no riapuaqwgir,r f/-noruflolleHTr,r reoMarrrtrTHoro rroJrfl

u ilptrHflBurtrM yrrqcrue n o6cyrxAeulltr pflAa BorlpocoB.

B o6pa6orxe Marepr{aJra rrpr{Hrl[faJr yrlacrr{e HoJIJIeHTT4B cral{qrdr{HocMn-
qecmrx rryvcir ItpAO AH CCCP.
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