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AnAlIEMtrfl. HAY}I CCCP

II 3BE CTUIfr I{ P 61 1\I C H O It A C T P O O I{ 3 tr qE C I{ O T O E C E P B A TO P I{ II
Tor'r LVIII, 1978 r.

JIIIHUII PEAITIIX SENIEJIb B CTIEKTPE COJIHIIA
HAH SBESAbI

H. II. Crenanau, 3. A. flep6axona

B cnentpe Couaqa xaxaneagrro6Eapylr{eno rraMeEegtre co BpeMeEeM Dr(B}rBaJreETEBrr
mIrp}IE celrr'r flr'rsufi peAr(rlx BeMeJrb n 7r5-2 paaa. Ma(ctrMaJIrEEIe or(Br,rBaJreETEbIe urpfuu
coorBercrByrot 6onee sbrcoxoft i[toxxy.rruoft ar{rrrBEocrrr Cotuqa, 66lrmuu BEaqeEu.E}r
o6qero MarutrTroro no.lrr Coruqa fiar BBeBAET. IIIecrr, ug ceMtr tr3yqe5gux rzrai ocra6esa-
Ior B crler(rpe corEeqEnrx uster. B ctrer(Tpe (plorry.rron gaMerElrx uaMeresfift oItBEBaJreET-
EErx rnrlprru re ua6;rrogaercx.

THE LINES OF RARE-EARTHS IN THE SPECTRUM OF THE SUN AS A STAR,
by 1/. /f. stepanian, z. A. shcherbakoua. - The variability in time (l.b-z.o times) of
the equivalent widths of seven rare-earths lines was discovered in the Sun spectrum.
The maximum equivalent widths correspond to the high activity of plagues, to the higher
magnetic field of the Sun as a star. Six of the seven studied lines weaken in the sunspot
spectrum. No perceptable changes oI the equivalent widths are iound in the plage
spectra.

B cuextpax rrarurrrlrbrx aBeB,( Ea6JrroAaercfl Heo6rrrrroe ycuJrerrrre JruEuft
peAHrrx setreJrb, oco6eEHo eBpotru.s.

B il] aBropbl npeArloJlaralor pearrbHhre r{B*reHerrr{fl xuMusecxoro cocraBa
aTI{x 3B0BA, nptrqeM rlSMeIIeIII4e UHTeIICTIBITOCTefr. $vurfr. rOBopr(T O EepaBrro-
Drep_rr_or{ pactrpeAeJrerrurr oJreMerrToB tro uoBepxEocTrr SBeBAEI.

llnrencurnocru ,rrr4rrrrft Hoppenupyror c MarHurHErM troJrer\r BBegAhr. Csssr
cuer(rpaJrbr{ofr trepeDreHHocrtr c uSMeEer{ueM troJrE yftaSErBaer Ea ro, qro 06_
JIacrlr aHoMaJIbEoro xl4MuqecHoro cocraBa, r{aK npaBEJIo, coorBercrByror o6Jra-
CTflM C CUJIbEbIM MATIII4THEIM trOJIEM. B [2] 6LrrrE IICCJIEAOBAIIbI UBMEEEEEfl C 6A.aofi ;ruuufi Eu II s ctrefirpe Maruzrrro-[epeMeuHofi BBeB[br orz CVn. Muuzlranr-
EbIE SEAqEHITfi AHBI4BAJIEETHbIX ItrtrPEE S 20-25 PA3 OTTtrqAIOTCg OT ilfAI{CIT.
llairbHr;rx auaqesuii. Anroprr HaruJrlr, rrro xapaxTep uBMeEeEuft uapalrerpoa
nrrl{l'Iii c Saaofi y pasubrx peAr(oae[IenbuErx aJreN(eEToB ]ro?fier rrecgorrbr{o pas-
.[rlqarbcff rr B paNIKaX rrrlroresEr HaHJT0HEOIO poraropa xuMurlecHue SJreMeEThI
MorYr rr\Ierb pasrusHylo crelreHl KoHqeETpar{rru n orpEqareJrbrrot\ry MarrrtrT-
EoNry trorrrocy. Eror peayJrbrar cor.nacyerca c sbrsogaMr s [3].

oAuaro upo6.rrerra agorraJrbrroro xuMusecfioro cocraBa u paaruqug fio,-
qeHrpar{rru aJreMeHroB tro troBepxEocru SBeSAbI Ocraercrr Ao KoEr{a Ee peltrell_
Eofi.

floaegeuue n.,uufr- peA*trx BeMeJrb ra*rfie uccJreAoBanocb rr ua co.iruqe.f( ntrcroauleory_ apeuenr,r ouy6rzxonarro EecxoJrr,xo pa6or tro u'yrre'uro r4B-
Itenenufi ]truuttft peAr(rrx seMeJIr, B ctreftrpax cnoHoiinrix u afirr{Bn,ux o6"iracrefi
na Conrqe

B [4, 5] 6rrao nafrgeuo, qro rra*ura peAnrrx gelrejlr, ocna6ecarcr or r{errrpa
H r{parc, a rafirr(e B cneRrpax {roxryroe ,r Bcrrhrmeft, B [6] zccueqoBaJrEcb Jrrr_
nuulEu II )'"4729,7 A u La II ).4080,2 A n uqr,ax r{ EeBoa}ryqeuuoft {oro-cSepe.
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Anropr,r atoil pa6orLI BLIClitlsbtBalgl' ]IIISHIIS' qTO paCuI'IpeIIIIS HOIITypOB

JII,IHIIiI pegHUX selte.rIb B IIflTIIaX npOI{CxOtrrIT B pe3yilLTaTe IIa1III'ITI{OIO pag-

I_UenJreHrr.tr.
l)risrrsa.renr.HLrerrtIrllrIHr,rHerior'oprrrx.'nIHIlii pe;tIiIlx-3elle,tL D IIETHiIX I,-Ifloo-

Jrac;,;-;;; no;rH 11000-tj500 A 6r-,r;rr nuqr,rc.ijcrrll B i7l. B pa5ore [8] oupene-

JI.s"rOCL COICpiHaIILIe pelrill\ SelIeJIl IIa CO.rIIlUe I1 3fiBI'IBa'leHTIIbIe IXIIpIIHbI

qeJroro p-trltr srlrx oJrertelITOB B CneHrpc rforocscpr'r co'rnqa'
OArraXO A0 CLI\ nOp IIe ilpOBO;lII.iIOCb II3YqCIIIIe I1oIJe]eIrIIrI "'IIIIIUII pefHIlX

BetrCJIr B CrleHTpe Co"rttrla rial( 3B03,'thl, riOTOpOe ]lOi]iIIO 6r'r'rO 6r'r CBfl3i1TIJ C IIa-

6.-ttO;Iaerttrrtll )'CII.IIeIIIIflxIII ilTIIx JIIIIIIIii ll CIIClirpa\ IIaIIIIITIIo-[epClte HHbIX

3Re3,I. A. tr. cenepHr,rlr 6Lr"rra ilocraBJrclrrl SaAarrit - BbLscIrI{T5' IITICK)rC11 .rIII

Ir3]reHeIIUfl peAHrIx 3erle,xE, B CrleHrpe co.rrrqtr IiaH 3BeSALI'

l. Ha6.,uo4errun

IlCnO.nr,aOsa.llIICI CIIeHTI)Ot.pa-\lrIIrI CO.lrrt{a }iaH 3rle3Xtl, (l"trlnny"nOB II II'1TeHt

trO,r1,ryss1rrre rril Drrr0.rrrr,0tt 
",,eliTpOf 

pa(be lla.'rOrO 6autettrrCrro Co"'IH.qFIOI0 TeJIe-

cxona Ir IopI,IBoItril.rtIrIIoIo Co"IIlI0rIItoro rLrJrecnoilil uIg74,19tj7 ll 1968 rr' C llIC-
o.p"rur'i n i5"ro.rr, /Iirrrlr II.JH 4000-42100 A 0,30-0,33 \'-rt'rr' ,i[-r,n o6pa6.orxu

6rr.iro nrr6parlo cellb crlexrporpallll Co"llrqa Kali 3Be^3Ar'I,(1-3'f X u 3-6'VII
L974 r.), gu" 

"rrr*rpolpa]lrlbr 
coJrlleqllr']Ix u'irell (30^ !I- rr-'11'\/II! 1967 r')

rI ABe ctreKrporpoorn,'t r[.roxH1 ;ron (28.\-lI 1968 r' u 6'\II 1974 r')' Itporre to-
Io, 6l,rra ,crroiueouuHa Cre6rporpitNINIa co"rlHeqHofi BCTIrIITHtr{ Ea '-r1ry6e

is.vrr 1959 r., roJryrrellHafl Ha sureJrLIIolI creHrporpa$e Bameugoro co'-rues-

IIOIO TCJ]ECHOIIA.
I{a scex ciler(Tpotpalrrrar 6r,r",ro err6pano celtr, .-rlIHlII"I peAHIII 3e}Ie'lIb'

B o6racru gruH Borrr ttbOO-,l,ttOO A. B ra6"r. l uprenogrrcfl 3rI{ JrrrHur{ (:i;rlrsn

BOJrrr rr oToi+iAecrBncIIIIe 11o [9], lepexo;Ibl I{ Jla6oparopulle IIITeIICIIBIIoCTE

no [10]).
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Ee i '1a0a6,377, Hotopble lle lra\Ielr.rllor ceoefi tr{}trcIlclrBHocrtrr B xpolro-

c6epe ttll.^ ho" Bcex uepeqtrrcJreurrbrx Bbrr[e JrtrHrrfr 6r,rnu uoJr]'qcllbr perrrcrporpa]lMbl

na iruxpo6oro^rirpe B trp.slrbrx rrrrreFrcr{Blrocrflx E(pbl}tcxofi o6cepBa,-o-p.rq.

Oxaaatoct, qro JIIIHIII! petrHllx selIeJIT. B 06racrr,r g'nun'uonu 5400-5850 A
o"n"u 

"ru6u, 
n {orocrfepe , u ..ran"pa CoJ uqa }i&ri 3B€3[LI'. rrx rp-YIHo o6pa6o-
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B r,uu onpeAeJr eHr,r ar{BI{BaJrerrrrrbrc
muprrHbr .nammft peAHIrx BelreJrb n o6la-
cru ),4014-4358 A rr Jrlrlrr'rft )r{eireBa
A;r,s Co"uu{a Kar( BBeBILT, ruurarl peg-
I{IIX 3elreJIE, AJI.fI COJIIIeS}Ibrx ILfIT€II II
$roxnyron. Orrru6tta onpeJC.-rcurn
cpelrrero BrraqeHr{.s tr,tr/ cocrasura 1,35
rrA.

2. Peay.nnrarr,r ua6.rro4enur'r

Pesyrr,rarr,r o6pa6orHlr cner{rpoR
cBeAerln n ra6;r. 2. 13 cto"rr6rlax 1-lJ
n p II B O At{ T Ct{ [,TI II H L t R O JI I1, O TO iHi I t] C TB.I e -
rlr'Ie Ir 3 H lrl,tBa JI euTHbre rxlr pI{L Lr p cAKr.rx
3erreJrr, u jllr)'r ;rusur.i I,-c l, nBlrr,rc uB

t9]. B croil6ue 4 rtltune'IerrLr :)riRr.rBa-
JIeIITlrbre ttll{pl,rrrrn ]rel{oTopIJ\ "-rurrurl
pclxrrx BCrro.rrL l(ira qenrpu Coeuila ua
18]. B ocra"nbrrrrx cron6rlax j(arrr,r pc-
B )'Jr lril rLt r1 a I ul{r r,.r arr trp ctr lrr'i. C'r'o "'r 5 r 1r,r

5-11 conepirtar r.rBlrepc)rrrr[r(t )Hr]rrril-
.r c r t ruril 0 [rrr p r{ r I J,r ;r u rr u ii p cA I{ r,r \ ll o }l 0.]r r,

u ineJreaa u cnenTpe Co;rrrrla liaH BtseB-

;tr,r. IJ cron6uar 12-18 i(arrLr rlxllr{Ba-
.:rerrrr{r{e ur.rprirrr,r Ir [r{Trra\ n duox-
Hy"'r:rx.

lIa ra6.nuqr,r IluAIIo, aITo DHIluBa-
.rclr'r'rrbre rur,tprirrur,rurrr.ri,i peArirrr 3(.-
r\re"rrr, B crrexTpe Cornqa HaI{ Btse3llbr
3a M eTno Nrerrf IoTCtr c Teqcr{r{e}r Bp erre}rn.

Tax, 4ra Jrtrrrrr{trr Ce+ 4014,934 -\ iiH-
BrrBaJeHruafl rtrr'lprrrril :J-6.VII n 1,J-r

paaa 6orrme, qe\r 1 3. tX. f{;r;r oc-
TaJrE,HbIx nnrrlrit pe/Ixr.u Bclre.rrrr DTo
r,raNrcHeHrrc crle 6o"usure. B 'ro H{c tspe-
r{f "1II4IrI4I,I ?IteJleSa OCTABa,IIICb npaH-
TI4TIECHI,I IIEtrI3}IEIIIII,INII{.

Haiigeunrre r{Bneuerrrrrr o}tBr4Ba-

"-I 
errrlrLlx llnrprrH ;r r,rrr rai,i p eAHI{ x B c }r eJr r,

R cnexTpc Co",rlr[:r Hari Br]eBIr,r 6r,r"un
con0 c TaB.[ errr,I c -\'poBrrclr itr{Trr]lrlocTrr
Colrrqa. ila xapax'repr{crrr}ry axrrrBHo-
cl'I,r Corrrua npl4Hrra rrorrlHocrr, Srox-
H)'"rIoB (: ,110., - XI^S, rAc 1 - trIIITeII-
crlErrocTIr t[;roxxyla B o1]rocI{TeJrLrrErx
e,urrrlur{ax, S - u.toqa4s tf.nonxyna n
HrlaAp. rpaA.).

H a pr,r cynHe [o crp oe]ra BaBrrcrrrro crr,
ar{ RrrB a Jr err ru r,rx r[rrpr,rrr,tlrrrlrri p e,u,]rfi x
Bc-\leJrrr B cnenTpe Cornrla HaH BneBtrLr
lr .,rururr:i irteireBa or lroxlrrocrlr rp.:roxxy-
"rroB. IIo ocr4 opi(rlrlarr orJroniL)ilil LIV:
- l,Y - l,tr/,,,i,,. lil/r,y1,, pegHrr,\ Ber\IeirIr
6l,t"'t a nasra upr,r carroii lruuulra.rr,rroi,i
rrotrlllocrrl $.rronHy.tor. lIo ocl{ a5c-
UI{cc - cvnrNraprrbre rroronfi or tfnox-
Hy;ros )t'l;Ia,r, tsBlrTrile ys 1121.
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Saguculroctr, or(Br{BaJreETEhrx
mrlprrE nrrExir peAr(trx 3ellre.ilb
u ntrErril NieJreSa B crreKTpe conE-
qa KaR 3BeSAbr oT tlroqEocTtr
(faoxryaon (a - u) r{ BaBrrc]r-
MOCTb pe3yJr6Tr.rpyrcqero }lar-
EtrTEOrO trOTOr(a @-.o arrnnunx
o6flacreii (rovxn) n o6q,ero uar-
Errrroro r.otts. E Coruqa rar
BBeBAbr (no.ryaauepneEE6re Iipyrx-
xrr) or r\rorqrocrlr S.noxny.uon (a)

Nd* ,l tozi I

-/o
+20

-/0

0

+2

0

'.o* rl 4od4

9o o . rxc

.. ii'
0

- /0'

JU 4U
rs rn-I-, ,qj

trIa eroro pucyHna Br{Arra BaBlrcrrrrocrb ar(BrrBaJIer{THLIx ruuptrE Jr:,rrttil.
peAr(r{x Be}Ienb or aI(ruBHOcTu CO;1HIIa. C poctou_rIotrIHoCrI{ {.lOXxynOn f
i0 paa pFiBIIBaJIcHrHbIe IIrI{pfIHbr yBeruquBalorcfl Ha 5-20 NIAr qro cyu,ecrBeE-
no upenr,rlraer orulr6xy r.raNrepeurrft. Sxnunarerrtur,Ie uLIpiIHLI JITIHTIfi ?fieJleaa

IIpaHTl{qecHrr rre }rerrflIorcfl .

Ha arorr ir1g Ipa1lIIIte nOI(aBaHO II3I{eHeHue Be"[IIqI{HbI pe3yJllrllpyry111e1o
rrarlllrrlloro fioror(a i*rrrrtrou o6lacteit O,,.n, BBfltoft IrB [12'|, r/Ie @rr.o -
pa3iiocTb ltaIELrrHbIx troTol{oB oT aI(TtrBHbIx odJlacTeii N- u S-noJlflpHocTefi.
[,[omrro BrrAer6, qro [IaHcI{D{a.rIr,Hr,re ar(BrrRa,rIeHTr.I6Ie nluptiH6r .TIITIII{I1 penxrlx
3EIIL1,-Ib I0RIIAIAIOT C IIAHCTI}IA,IIbIIITITt I]IIAItEHIIETI ]IiITHIIT}I(}1]0 [0'[g AHTI'IBHbIX

o6.uacrer'i co 3rrafiolr nonr (-). Tau rxe H&rreceHbr BHaseHE.E ]Iatrp.fl?r{ellHocru
11 o6rqero ltitrHlrrlloro uo.rls CorHIIa HaH BBeSAI,I [12]. OHu rror(aBLIBaIoT aHa-

,TI OI'IIqilOE IIOBCf CIIUE.
3itrerr ur)r uonl,rra"lrrcb Bbrr{cHrrrb, Har(rre I{NIeHIIo ar(TITBItLTc oSpaSoBaH[fl

rra Co"'11rlr. or]lcrcrnerrrrr,r Ba yBe.tuqeHrre aKBI{Ba"rreHTIIsIx ilrrprril peAr{Irx

3e\t Lr.'I b.
lj rit6"r, 2 rrpnnoga:rcfl peByirbrarbr orrpeAeJreHllfl eI{BI,IBa"rreHrHbIx [IltprIH

.'rrrrrrrii pefrtil-\ aerrclr, AJLfl [I]yx nrIreII I{ [By\ rf.noxxy"uon. Xo:rq {noxHy.nrr
I,r Te\t ar;.lce urrTHa 3aHrINIaIoT HeBITaqLITeJIbH-Vto [o.lrrc tr"rroqaAll Bcer.o CoJIII{a
II IIe ,\toI.\T BII0cIITb BHaqIITe.lIbHOr.O BI{JIAAA IT O5trIEC II3,,TYqEHI,IE COITTqA, BbIflC-

rtlrrrro frotseAerrr{fl .rrrrrrrrfi pelr(rrx Be]rcJrE B orlrx o6paaonarrn.sx ilpeAcraBJr.Eer
()rrpc.Ie.iteHlILlt:i I{HTepeC BBI{Iy paBII{qI,Ifl Suauuec1nx yCJIoBIIfi B HrIx.

Pacce.anur,rii csei B rrrrrrrilx oupeAeirtrJrcfl rro IIeroIIv fttuapla [13], v t\I!
Dr6ii rle.:iiI IIcIIoJtbBoBilJIaCb iIIItII{.fl-Sr+ 14161,801 l, pe11oIISIIAgBaHHa.,{ B ll4l.
lllc uprrt.r-rcrBrre B rrrrrHe o6-vcron,rreuo pacceflI{IILI\I cBeror{ rfotoc$eprr u aS-

$crirorr Bilrrr,rBanufl LI3-Ba Apolltallufi [3o6paH{cIII{.tr Colurla. U_r.t"_p^-TT-:__:5
BtrBa.roHTrlrJe r[I{prirrbl Jrrrurrfi pc;Irirrx Berre.rrr, rIcnpaB"{flJrI{c[, 3a paccefHHLrtr

CBET.
Ij cncxrpax ilrrreH peAnr{e Berrnrr ocfia6oBarot, Ba llcr(JlroqeHuerl JItrldutvl

Nd- ?',/r.i58,170 A, rioropafl il no [9] ],crrJlrrBitercfl B ngrlle.
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Tanlrlr o6paaou, xoJro;\rllre o6paaonarru-fl c cu,Ilblrlllr lrarHurHbrlr [o.rrerr,
r. e. o6paaoBaHrlfl TI{[a coJrrleqHhrx rlrrrerr, He rroryr Aarr, ycuJreHrre pilcc]ror-
perrHbrx uarfir lrlnuii peAHrrx 3e]reJrb.

Sxsranaregrur,re ruupriuhr peAxrrx BeMeJrr, B AByx Ea6nm[aeMux {loxn1'lax
Ire troHasaJru rrsMerreHr4fi uo cpanuerrr4ro c {oroc{epofi conuqa (crr. cro.r6qu
15-18 s ra6u. 2). Sror peayrrbrar rporr,rBopesur pa6oralr [4, b] u, ro-BtrArr-
rIoNIy, trorolly, qro B Htrx I{syun1r"u ilnnrtt peAI(Irx SeMeJI}' B ItpbIJIb.[Ix ,lrrRufi
ca II, r(oropbre npr,rHaAJreffiar 6olee BhrcoHrrlr cJro.frM aruoc{eprr. B cuexrpe
rlrrr6oroft Bcrrbrmnr{ 25.VII {959 r. ilvq:rrvt peAr(ux Ber{eJrb ra6rrogaroria
B D]{rrccutrr, KpoMe .rrrurrr,r Ce+ }' 4014,934 A. To ecrr, Hrr $norxynr,r, rrtr Bctrbrmr{u
He rro(asaJru yBer[qeHr4.fl gnBrrBaJrcHrHr,rx r[r{prrE uuunfi no cpaBHeHuro c {o-
rocSepofi.

Bo3uolxno, qro ycr{JreHree rrairr.rfi pe[Hrrx BerreJrb npolrcxoArrr n o6paaoaa-
Hr.rrrx rrrrra ysJroB xpouoc(tepnofi cerfiz, trMeroqrlx rroBLrrxeHrrylo flpt(ocrb
ra 6onr,mee r{ar}rrrrrroe rroJrc no cpaBrreur.rrc c }reBogNryqerrnofi xporrocfuepofi.
IIo nnorqagrr yaJrbr xporroc{epnofi cerHu cocraBJrrrror Ba}{errrvro AoJrro or nJro-
rlaAr{ Bcero co"uuqa. Ho aror Botrpoc rpe6yer ganluefrmero uccJreAoBaHrd.s.

Br,rro4rr

1. O6uapynrello^r{BMeEeHr4e DHBI4BaJrer{rHr,rx [rr{prru ceiura uzuufi peAnux
aeNreJrr, B ctrexrpe Co.nnqa HaH BBeB[br n 1,5-2,0 paaa.

2. Sxsusailellrrlrre mupfrr*r orr,rx nlrulrfi pacryr i yne.,ruuerrraelr $.noxxyur,-
rrofi axrrasnocrr.r Conrrqa. Sroiny pocry gr(BuBaJrenruhrx rxrrprru coorBercrBo-
BaJro raHlr{e yBCirl{qeHue peByJrr,rrrpyrcq,ero nong {lornl,nor (S-uo.r.tpnocrra)
r.r o6ulero noils Co.[HrIa xax BBeaAbr.

3. Ha6nrolaerlble JII4IILITI peAr(r{x BerreJrr B cnexTpe coJrrreqHblx rrfrr,rr oc-
ra6eearcr (xporre rruur4rr Nd+ fu4358,170 A).

1r. Boupoc o BHJraAe or,{eJlr,Hblx dr.rroxxynon B rranrerreHr{e ar(Br{Ba;rrriirlLrx
lrrrrprrlr rurrraft peAnr.rx BelreJrb rreJrbafl csurarr, peueunbrr{.

OArrano flpe[craBJrennrrx na6nro4eulrii HeAocraroqno, uto6rr cAeJrarrr ria-
xofi-.nu5o o,{rroBHaqHhrft nr,rnog o trpuqrlue ,rarreHeHrrfl cBeqeurr.fl nrerurri peAHr{x
BelreJrb B cnexTpe Coluqa HaH BBeBAbr.

B eaxrroseurre trprrHocurr ruy6oxyro 6.narogapnocrr, ar{aAerrlrHy A. B. ce-
BcprroNrv Ba rrocrarroBny BaAaqr,r u troJreaHoe o6cyrrgerrue.

IIor6pr, 1976 r.
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Tou LVIII, 1978 r.

O PA3N,[EP.\X II flPTTOCTII YCOB

A. H. Ila6ng

lla 6crronarirrrr trao(torolrcrprrvccxoii oSpa6orritr ttarclltla.rra, lloJryqorlHoro Bo Ilpe\Ifl

!acrtrofo co..tHtrquoro Barrre[rrfl 29,IV 1976 r., Anfi ll)rtltx Ho-\lraHTHbIx ycoB' cH.grLIx ]l cBC-

rc lI, -11 -\, rroorpocna fiprrBar{ rrBrreflerrr-rr rr-t ro.rn()l'i sHeprlIlt Ilo rICpe safipbIIlaEIIs ycoB

.rIt'uoil. FIati;1euo, .rro trcururr,rii paa^rrep llccJIeAyelILI\ ycoB cocrallJlnet 0",62 (nopolrHaa

()Ix116xa +11",05), pacnpcAoJrerrlre allHocrrr n urtx 6;rrano Ii Itprl-\royro.'IhrrorIy' a IlcrIIIIHa.fl

Il36Etroqlraa flpHocrr, ycoB cocraBnrrer -- 15006 B cl(lrHlll\a\ HtrBo3]lyul,crHlrol.o HourI'IrIy)rla

lr ILIHTIT(' Jltclia CoJrHua.

oN THE sIZB AND BRIGIITNESS ol' xlousrACHES' h5r /"'Y' BabirL'-Fro.tt
t1c cinematographic (H, + 1 A;-lilter obscrval,ions oI occultation of a bright compact

mgustaches by the Ilooi durirrg tlie partial solar eclipsc on 29 april 1976 rvc have found:

(1) thc truc sizc oI the moustachcs to bc equal 0.62 + 0.05 second of arc; (2) thc bri-
ghtncss listributign across tho rnoustachcs is close to rectatrgular; (3) thc true excessive

brightncss oI the moustaches is equal ,-,150"i in units of tho undrsturbcd continuum of

tho solar tli-.k ccrrtor.

onpe;1c,.rcrrue rirnrrx {uar.ruecHrax xaptrrreprrcrrr}r_ycoB, HaH pa3}ICpbI l,I flp-
XOCTt,, ts€Cblla BA?+irto AJIfl BLIfICHeIILI.E I'I\ ilpI'4)OALI' VCrr nuepnr,te I'I IIaII6OJIee

r1g.-ruo 6r,r.rrr ncc.ne[oBaHbl A. E. Ccnepur,ru [1], ]ioropr,Ifi orrlerlail, qro rrplr

l4{3}ril.rrt,rrr,r,\ CleHTpoCHolruqecnu-\ Ila6"rlIoAelltrflx rI-\ pa3-NIepbI rIHorlla IIe npc-

Bbrruillgr rip-\?riHa pacceflrrrr.fl Te,rrecxotra (1r22)\lD =.0"14), oruraro IIa crre6-

TltOt-l)i1xl.\lil\ orru troJrysaIoTCfI 3tlilqLITc,-Ibllo 5ti;tt,tltrrrll'r lI3-:Jir llpoiliillII4r{ I{3O-

t-,ita;,i"tLrrii. lla,itrto.IrIarI sIIIICCI{r{ ycoB (B .iII'IHI'Irr,t^H7, u JI3) CocraB.rIflJIa AJI.E

ucc.,rc,qoatinrlr-\ oSpaBotsaur.rii B cpetrHell oltoJro 1096 unrencl{Buocrlr Helrpe-

prurru.o cneHrpa eoroqu, B llaxcrlNlarblrr,Ix cJryqas'x^-20-25%'
' I11,uo.t,,rru6re B Aa.iIbIIefimeII HaH cnexrl]:l:11Hb1e- l2-4], rax II rlollo\po-
rrarir;eclir.ln Hi16.'lloi\erHI,IR(n ocnonuoll c IIa-.[IIl@) t5-71 Aalor IIJTTI pils'\IcPots

ycoB 3rraaleIIIIfl Or 0",4 gO3-5", ilpIIIelI, COll.rIaCHO ltil, 66.rr,uras qacrr, IIx I4xIeeT

,i,r'ro.,orpl, \1",0. llancrnta;rr,uan apxocrb ycoB u Ii. rtomer Aocrrlrarl 'j0--
1r09,r trtrrerrcitulroC'r1 IIetrpepbIBlIoIo or1el{rpu IIeIIrpa AI4cHa Co;rur1a [3, 6, 7].

o;lriali0 ilcr\ c;Ie"rrarrHbre Ao crlx uop onpeAe,rlellufl 3TI{X Be"III{lIIrlI flI]n.flIOTCfl rp]-
6r,6rrr urttrixalrr{, TaH HaH uarrepeHrrne i\ut1llcrpbt ycoB 6JI43IIII ]t llocrrlllty-
t.otr\: rlocrlltlrrcrBeHlrolr) paBpelrre Hrrto re"TlecHorroB (aa r'rcx"uroveIrI're-\I ctl]l Inx

Itl)\.IiItLl\, ItoroltLre lrorl,T cocro.ETr. rrB HecI{o.-IbHL.Ili IIcpaBpQIflorrHI{r o6'lcn-
rr,,u). C.,rr.tor.lilre"rlrrrro, upnBeAelrrrbre Bliltlo 3IIatrc]IlTrr IlasxlepoB IUrpHocrl'I -YCoB

III)e;\c'tillt.--LfIIOT COOTBeTCTaeIIIIO BepxIIIOrc II llllAilIIOtO rpaHI4Ill',I IICTIIIIIIt')Ix

:ua.tcrruii tt'rlx napallerpots, rr BilAarra ux o[peAe.lL)III{fl ocraerc.E aHTya.rlblroii.

llr,r _pcgrtr.nII uOCraBllrb TaH)'rc 3aAilqy Ha rloilCpH_I'I3IIpoBaIIIIOII HOpOIIO-

r1_rl(ro iif-1 tSl Bo Bpelrfl co"rHocrroro Barxrerrrrr 29.I\r 1976 r. (o6cronrc.rr,-

cl.Bir Bar1relrrrr A.:]rr F.AO, ur,rulrc"{elrlrhre IIarIIr c IIcSonE,t[o]i Toqltoc'lbIo, IiI"'Il{
lr0.\r01rrr,r r.r no3lrrlrroHubre )'rilbl l(ogratiroB: I - 

()lr28rnuT, P = 241.; IY -
121i1:Jlrt LlT, P = 86" (rtaxcr,Ilra.nulilrr oa3a g-= 0,,30; cHopocrl, ABI{}I{eIII{'I

.ll )'rrr,r orrrocIIl'Lr.'rbHo coJtIIcqIIoro ;llrcHtl -0",31 c-1).
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B pa4uoactpoHoMr4rr AaBrro oupeAeJrrrror rrrueftnrle paalrepbl pa,nr{or{ororr-
rrrrr(oB ua Co;rnqe Bo BpeNr.rr coJrHeqHbrx aa:rnrenufi tro BperIeHI{ I{x aaKpbIBa-
tttrfl Lrilu ornpbrBaHr,r.tr Jiyuoft. Oquaxo csr,{raercfl [9], sto BcJreAcrBrIe BHaqr{-
reJrbrrL,rx HepoBuocrefr xpfx Jlyuu (vacro npeBr,Imaoq,lrx 0",3) oHa r{e oseHr}
tro1xo[r4T [Jrfl peruerrrra Bonpoca o paaMepax lre;rr.rafiurux co,rrHeqHbrx o6pa-
aonarulfi, Br.rAr.rrrbrx B ourlrqecnolr Ar{auaaone. llocno.rrE'r(y B rralre}I c.[yqae
;rynurrfr xpafr upu BaKpbIBaHrrr4 paBBrrtsaolqefrc.s axrrasuofi o6nacrra (Ni 24 uo
<Corrreqrrr,rM Aarrubrlr), Hoo]lArrHarrr rra l{o}reHT Barr{eHr{fi: q : 10' S, i,
:2[i" W) AoJr]ncH 6r,r"u pacuo"uararbc.trnoqrr{ nepnelrAl{r(yJrflprro r{tlnpaB,rreHrilo
,lBr{}fieHrlg Jlynrr, To BJrr{.EHrle rrepoBHocrelr xpar Ha rrar,repeHrrfl B arrirqrdre,rrb-
uoii creuerur ylrerib[raercfl.

l. Ha64ro4eHua

f{"rrx ua6.trro4eurafr 6u;rtr noAroroB.rleua perrrcrpl{pyrcq,a.rr rfo'r:oxarrepa
l'qlfi-s (paauep r{aApa 18 X 24 Nrrr, Brrerrarr,rBaercrr rrorrep Halpa), Horolrilr{
6lr.,ra nepereAerra B peir{r{}r Herrpepr,rBHoit creuxr.r. rlro6r'r o6ecne.rurb rreo6ro-
ilr{rryrc DKcno3r4r{}rru rpr.I r{rdrrela:r'orpaSrrpoBanr{r,r ycoB B cgerc I{, -l- 1 A
(llI1O B. Halle, Ai, -:0,5 A, rrrrcrura6 -15" nrnr-1) ua Bblcoxor(orrrpacrrryro
ueJrr(oaelrHr,rcrylo rrr'reHxy (Iraonnrrrporr 18,> [8], upuur",rocl Crrr43r.r'fb rracrory
c'r,er{Hrr go -10 xagpon/c (tfanrrauecxlI noryrr[.rrocs 9,5 nagpon/c, )Hcrro3r4rlrifl
cocraBJr.sJra -1130 c npr4 troJrrrocrblo orltpr,Irorr o6rioparope); oArroii Hilccerr,r
( - 60 Ir trJrerrxrr) xBaraJro Ha -5 Nrrr[ rretrpepr,rnuofi clr,elr]ru.

B ua.rare BarMerrll.fl no Coruqy trpoxoArlJrrr o6;raxa, oArraHo, xorga xpaii
Iyrrr,r uo[omen m axrr.rnrrofi o6racrr.r, o6.rraxa pacceflJlrrcb u ne6o ocraBil.rrocb
qucrr,rM Ao caMoro ItoHrIa Bari\reHrr.fl. ltasecrso raao6paxenufi y.rryqsn"locb or
4- (o MorrcHT Bampr,rBarrr.La axrr,rsrroii o6.nacru) go 4 a [Iaxc[[ra.1rbuofi {aae
14 nosil{e, Bx.rrrcsafl rrorleHT orltprrBar{I{fl axrr.rsuofi o6.nacrr.t, a 3ilrcrr cra.rro
yx).;1ilrarDc.fl BrrJ]orb go 3 H nocJroAHelry Horrrar(ry.

Cr,elrxa 6u;ra na.rara nprf rroAxo[e Hpafl Jlyur,r H axrltnrroii o6"racru rr npo-
BoAr.r.rJacb B rerrerrrde 1 lrrau 1l cBero itrrHwa H, (Ai, : I A), a Bilrrrnr B reqe-
uuc -ii,5 lrr,rrr B II, =]_1 A (Afo = C),5 A) llo tro.tHot'o Birnpbrtstlulr.n rtn'rr.rgrroft
o6;racllr. Orxpnrnauue perr{crpr,rporilirocb rrllrnN{epEo rar( ?fie. Bsr,ru [I)e/I[prr-
nETr,r rorrbrTr(r.r crr.sT6 SilHpr,rBarrrle (u.rlr orHprrrBaHrle) cnlrny.rr Ha HpaK) .{IrcKa
Ccr;rrrqri r,r npory6eptlrrqets, oAHaHo anctroar,{r{r{.8 oxaBa.rracb [ir-q rru-\ c.llurrnorr
Hoporxoii. Bcero rJo Bperrfl BarueFrrlfi 6r,r.ro oxcuo]rr{poBarro ono.ro 150 u
nJrerrnrr, Horopafl nporru"'rfllacb B nporrBrrre,'re VII-2 :rrpm 2A" C I reqerrne
9-11 uuu.

2. O6pa6orHa

13o uperu Bar(pbrtsar1r4fl axrrlsrroi.r o6.rracrn (puc. t) e rrei.l rra6;rtola,iocl s
cre'r'e Il, +- 1A oHoiro Aecr{rna cBer.rlLI\ rovex (ycos),6o"rsurax tlrlcrL ll3 IIrl-y
6t,r;rn oqcriL c,,ra6r,re. fJnn rray.reurrg 6lr.'ru nr,r6pnrrsulpKI{e HotltrArirrrhre }-cr,I,
prrcnoJroilierrur,ro n6;rrral.r rre6o.,rrnror0 rrrrrral (ua puc. \, 6 ou]rl [o]I€rrtolIIn
crpe",rHoii). rlro6r,r )'3rrilrb l{x l)eir"rls}Ir,Ie paarlepbI, IIy?}ttro o[peAe,rIIITb Bpour{,
rJ'r'erreHrrc Horollor'o orrr.r 3rlliprntsarorcr{ Jlyriofi, r.r yrrHoiltrrrb IIa cnopoc'rb o'f-
rroo-rrreJrLHrJlo l(Ltrlilielr]ut .115-lr,t 0",31 o-1.

Iloneur rroJrror'o uclreBrroBL)rrllrr )rrrrccrli{ ycoB Ba JryIrIIbIrI ltpaerI }toifirlo
3illrc'l'r4rr, Aorro.rrbHo yucpcrrlro (u npcllc"uax -2 xagpon) . \'Iolrenr HiuIir,'tir 1Ix

BtiriprnBarrrr.fl t!rrnctrpyercrr c Banrcr'1{o -\roru,rrrcfi Torlroc'rI;ro (uc.,tt';qc Lctte i'lt o,
arro liirqccTBo rrao6pa;neurrii rte-rrculcrcrr ol rtajlpir K na[py, Hpaii rrll'ur,r ctt.'ts-
uo piulr\rbrT r1B-Ba pacceflrrrrrr B rrHCTpynerITo r,I B Bellrrofi aruoctfepc, il B r\Io-\IoH'r
Haqil"'ra 3anpr,rBarrrlrr tsIrArNo0 rrtrTr{r)rrrl}io ycoB I{oJIi}tHo EaxoAIITbcrI trpII]I0pIIO
nocpcArrHc aroii paerruroii rparurqrr) . Iloerorry rrbl pcmu"rlrl oupe.le.llrrlr srII
trro[reurrJ Ha ocrroBarrrrr{ lrl]reperrr'rs uo,-rrrofi Drrcprrrrr ycon (r [arrlo]I ctrr'rirpil.IIrr-
HoNr r,rurep B a.rr e) ria x r:!.r,rrxr1ura Bp crlerrir.



Pnc. l. Brrg axtrrnnoi o6;racrr, r(oropar BafiphrBaJracb Jlynorl 29.IV 1976 r.

o-BcBcreHa, Aft : 1A; 6-B cBere Hf, +, A, Al" : 0,5,4'

f{.,rx (,rorouerpr.rrr 6n"rr,r ur,16paHbr HaApbI c riopoilrrrrlI,I rI3o6paxieIIIrrrrIIr.
l.laucperrrra rpoBoAr{Jrircb Ha }ruxpot[otorre'r'pe IIO-2 c t[oro;'urrt)i+trlre.rIe]1,
qe,rrr) (i)orolrorlla coorBercrBoBaJra 0" ,34 I 0' ,34. tlro6r,r rroBblcl{rb 'roqllocrb
rr6pirfro'iHu, pa:JpeBbI Acilil.ilr{cb Bllo,tL npaa Jlyrrtr, Itrar llsrlepeH[li 6LI"rr 0',7(;,
Tq.ritua l)aBpcBots -9", paccroflIrLIe rreir(A)' rIrIllrr -0",76 (u,ril -0",31), o6rqce
uric,il() -10 ua Ha4p. I3 I)r)ts)-",rL,rirre o5Lt.rnoi:r upor\eAypLI o6pa6orxr,r ?aHI{r rlil-
lrept,rrnrl ubr tro;ryrtrrrn il.:rrr HarfiAolo paBpeaa llacnp€Ue"Itollue IllrrerrclrBl{oclrr
B )'ca\ (puc. 2) . llporurerpupoBaB arrr l)acfipeAeJrelrlrfl ABaifiAlr, crrilrlAJla B

rip0llo.rrax oArroro pa3pe3a, a 3aTelI rlei(/Iy l)a3pe3arIII, lIIn [,:Ifl r(aai;ioro I13

rn6pirrrrrt,rx IiaApoB IrilroArtrr erlt)l)rLIio ycoIt, norlillaIoqylo B npeleJrbr rrlrrer-
pr{poBaurr.E. Ifo rraureii or{crr}re, oHa cocrats,rr{er or(oJro 6096 uo"urroii anepruu
ycon. Httiigerrrrrrle ranr.r\r rryreNr Brrarreur.rfi, orrrecculrEle H DHeprrrl{ coceAHelo
rrrrBo3Ir),u{eHrroro ArlcHa (n rou Hre cler(rpaJ},Ho}r rrHrepBaJIc) c 1 (yr;r. c)2, "rtrr
rrArrccirrr ua r'patlIrH, rAe no ocI{ a6cqlrcc or.,Ioi+iell IIorlep HaApa (plrc. 3) .

3. Peayanrarr,r

lla puc. 3 c,-rc1yer, rrro BrlJrorb ;tro 21t5-ro HaApa xorlrar{ Dlreprlrs ycor
ocrilBaJaor, npr{rrepuo rra oAI{oNI ypoBlit}, }IerfiIly 2/+5-v u 251-rr Hagparlrl oHa
riilrirJra y6r,rnarr, (r. e. ycrr Haqa,III{ Ba}ipErllarrrca Jlyut-,fr), }IeiHAy 251-v a
251)-.rr HaAparrrr crropocrL yNrclrbrxeHrr.fl ollcprl{11 ocracrcrr uocrostruoii, AaiIee
lr;iltr'l)cHrltr oserrb rrcyBCpoi{rrLrc, rro Ha r"rra3 rrrr}iaHrI\ c"[e;{o]l ll-\Ir{cc]rlr ycoB IIe
nrrlt-rio rra HaAllax iloc.rc 263-264-rc. 'I'axrnr o5paaorr, IIaHcrrNIa.rIblloe ltpells
Biuil)r,rBarrrrJ{ ycoB paIrIIo rrpo]Icili]rny BporIeIrI{ NIe}I{Ay 264-vr r,r 21r5-n: xaA-
j)ir\ru, T. e. 2,0 c, orKyAti trIaHCIIrraJrbHoe BHaqeiIlte r{crI{IIHoro paBNIepi }IcoB
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Puc.2. IIa6.nro4aelroe pacflpeAeneur.re r.rETencrrBrrocrr.r ycoB B paBpeae, rrapaJrneJrr,Eou Eparo
Jlyuri n lpoxoAflqerlr sepea Ma(c[Mynr rrETeEcIIBEocrIr, ItaAp 38236

Puc. 3. I'Ialregerlle rroJrrrofi Ea6nroAaeMot oEeprn[ ycoB co Bpe]reEeM no ]repe lrx tsaxpbr-
nanrr JI1,rofi
fill-rrriHr 

- 
peefrbrar uao$orouerpzvecHoii o6pa6orl(u

B HaDpaB,rreHr4r{ ABr,.r?ilerrr4fl I1r1v61 pats}ro 0',(j2. O:rlrernlr Bi{ccL, rrTo Bpe-\r[ ?rirr3-
rrr{ycoB 11 ,2,6,1(), 1tl,Bperr.flr{xpaBropaHrrrrryracaHmsl(t,7,1(}1,r1 ,.n'r'.r"-
I)I0II BoBrroiriHb]x rry"rbcaqr.rfi [12] ue rleHee ye]l rra ABa rropflAriir trpeBoc-
xou.Er Bpellrr 3ar(pblBaHr,r.f, ycoB Jlyuoft. llosrorry r{br rrpr,rHrr}rae}r, qro .frpnocrb
ycoB B TeqeHI{e r.rx 3aHp],rBaHr{.s ocraBaJracb Ha oArrorr ypoBHe.

Jlrluuft, upoBeleHHa.fl qcpca Toqr(r4, coorBercrByroqne HaApalr 251, 25it
v 259, Ao nepeceqerfifr c ypoBuelr DHeprrrr.r rroJrrrocrblo orxpbrrbrr ]rcoB, rrpeA-
craBJrtreT co6ofi xpLIByIo Sarrrorrrdrr )'ooB, rllrerorqrex {opnr,v ilpflrroyr'0.'lL,HrrHa
(co cropouoii, naparreJrblrofi Hparo JIyHbr) u rrprrroyro.rrbrroo paclperte.rcHrre
r{HTe}rcr,IBHocrrr BAoJrr, HaupaBJreHrrfl Atsrr}r(Lrrrrlra JIyuri. lllrpr.rxarrrt Uilrrr]ccrrir
HpI4BatI BaTNIeHI{fl yCOB, I{NIeIoqIIx HpyIJIyto i[opu5r C IIprI]Ioyro"rIbIIl,Irr pilCllil0-
AeJreHr{cNr rrrrrerrcrlBHoc'ru. o6c Hpr{Bl,rc xopoilo ]'[oBJreT]roprror rrtt6.trol1e-
IItrr.fiII, oco6eIIHo Bropa.rI. IIpr,rrr.fin IloAeJrL ycoB, I{}rcrcrqrrx Hpyr'"rryro rlrolt,rr;.,
trrLr ro"rryrraeNr, rrro rrx ALIalr0Tp patserr -0" r(t2, utu -440 tirJ.

Suas uo;rnylo Drrcpllrlo ycoB, HaiiIIcNr IIrfl rrpr{BeAeHrror:r Br{ruc }ro;Ir..rrr
I{CTr{HIryrc I436LlTo.IIIVrc I,IIITeIICI,IiIH0CTb yooB 1 uo CparneIIIIrc c 19 - rtnreH-
cIlBrrocTLIO COCCAIIeTO ytraCTHa COrrreqHorO Ar.rCHa (n CneXrpaUbHolr lrrrTeptsrl.rre
IJ,. -t-{ A, A}, : 0,5 A):

1 : 0,69 16. (1'u. c)z : (3,i4.0',372) :2,3 16.

Cro irie :llraqerlrle, orlleceHrroe H InlTerrcrdBrrocrrr r{enpepbrBrroro cncHTIlit Co.rri-
Ita B qelillie Arlclia 1,r..,,, ru,'rl,qaeTC.s paBrrr,rNf

I = 1,52 1,r.",,.

Br,rno4r,r

Onpc;lclerrI- rrcrur{rrr,le J)aB}rrrpLr flprirrx }ioNrrrlHrrrrnx ycoB ()".1.i3 (ro-r-
rrocrr, rrbr oqeHrrBacrr ]] -]_0",05) . Dro BHarreFrr're 6"'ruaxo H rrr'li{rrer}' ilpe;10;ry
roro, arro [alor np8nrl]e Ira6.IIloACnun [1-6], oIHaI{o I13 plrc.2 c.re1f i,r'. .r'r'o

rlamr{ n1)frfrt,ro rra6;lro1t'Iirlrr i\il,-rri 5r,r .1.,r;r rrr{x paBrrcp -\,"i't, il }rilrtcrr-\ril.-rrrrr} ro
,rpHocrr, -0,27 16. Itcrnnuarr rta6rilTo1rirafl rrpHocrr, ycoB .Iocrrlrac'r ,rpriocrrr
\opoIIIeii BCrIbirllHrl rr B 1,5 patsit Br,rllc IrI]Terrcr.rBrrocrrr rrorrJ)oj)r,rR]ror() cfli'riTli,r
lr ll0ilTpc coJlHCrtlIOl o Atfctiil, ,!1t) B 1---i l)il;} t}trr ue Irl)(.itiilfi\ (lillr(,.tr,.rr'illril
Ij'],6, 7]. IrIa rpr.rnoii aarrrerrr,rq (crr. puc. l1) c.ue4yer raH;ii0, q'l'o \,crrr rr:\roro'r
;IOBO.qr,IIO peSItr{ri Hpaii il pacrrpcllcJ0urrc rlrrrer{clrBlrocrrr u rrrrx 6.'rrraiio H npfl
IloyroJr t,Horry.

B ilali.,rroselrlre Bb]pa;fiaIo 6raroilaprrocrb FI. B. Ctemenrio B& rro.'1s1111111,

o6cyn{AcHrle Bonp ocoll, 1}oBrrr{Hrrr{x np I{ R rrrrroJlllerrr.Irl p a 6 orLI.
2il nox6prr 197ti r.
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Ton LVIII, 1978 r.

1IIAIHUTHBIE IIOJIfl, fIOJIf CKOPOCTEfr II flPTTOCTU

B IIEHTPAJIbHOItr OEJTACTU AITCTU COIHIIA

T. T. Ilau

trilayvarorc* rpoAonbur,ro rrarur{TEbre rroJrfl, nyqeBble cropocrlr Ir Epnocrrr n6ulrar qeETpa

Ar'rcxa CoJrEqa, I{altepenlra rIarEI'trEtIx no;reii,.rryqeBblx cxopoctcft I1 'fipHocrefi rrpoBeAeghl sa

gnoiinolr uaruurorpa(pe liplrrrcnofi acrpo(prraluecKoii o6cepBaropnu. Hafigeuo, qro cpeAErE

Ealpn?r{eHrrocTb nrarEtrrEoro troJr.E rro rlsMepeHrrEM B JrrrEI{u 15233 A Fe I parna 18 Ic gna

no.rrq N-erclreuToB rr 23 Ic Als uots S-arerreutos. B orAeJrbubrx cryqafix ua6lmgarorcl
xoJrNrhr lrarHltruoro ttoJl.s c Eaxp.rr]r(eunocrr,lo 6o:rr,nre 200 fc.

trIrreerc_n xopofiraE Roppenflr{rr.E [re]r{Ay paclpeAeneHrretrr rrarErrrEoro IIoJr.[ B JrrrEr'Irx

1,5250 A Fe I n D1 Na I, a rarr*(e rreinAy ilrarurrrubrlr rroJrelr B;rusuu 15250 rl.spxocrbro B

KrCa II. Paaneprr aJrelreaToB ilrarnrrruoro rroJrfl B JrI{HIr.Ex 1,5250 A Fe I lr D1 Na I ollulrar(oBbl.

Colocrasreule MarErrrrroro rroJrs lr ryrrerJr,rx cHopocreil, uaMepeuEbrx B Jrlrnrrsx

L5250 u 5233 A, rroHa3aJro, qro B }lecrax }raRcrrr{aJrbrloir nanpnxeuuocrrr B xoJrtrax MarEIrr-

Eoro noJrfl ryrreBafl cfiopocrb 6ruaxa K Eynro. O6paaonaulra tr.rna xponoc(fepxofi cetxr ra-
6;rrolarorcx B pacfipeAeJrerrlrfix flprocreii, uarrepennsrx B AecETIr pa3[I4tru6lx c[exTpanbEr,rx

JIIIIII{flX.

THE I,IAGNETIC FIELDS, VELOCIT}- FIELDS AND BRIGHTNESS IN THB
CENTRAL REGION OF THE SOLAR DISK, by r. T. Tsap.- The longitudinal
magnetic fields, velocity iields and brightness at the center of the Solar disk are studied.
Observations of the magnctic field, line-of-sight velocitios and brightness rvere made

rvith the doublemagnctograph oI thc Crimean astrophysical observatory. It is found that
the average magnetic field strenght rccorded in the iron line l, 5233 A is 1B Gs for the ele-

ments oI N-polarity and 23 Gs lor the elemcnts oI S-polarity. The magnetic elements with
the lield strcnght more than 200 gauss arc ohscrvcd in somc of the cascs.

There is a closo correlation betrveen the magnctic liotd distribution in the 15250AFe I
and D, Na I lincs and bctrvcen thc magnctic iield in the X5250 A and the brightness in
thc Il, Ca II linc. Thc dimensions oI thc magnetic olcmcrrts in the 1"5250 antl DlNa I lincs
are equal.

Thc comparison oI thc magnctic iield rvith the radial velocity rccorrled in the 1,5250

anrl 5233 A lines has shos'n that radial velocities arc close to zeto in the rcgions of maxi-
mal longitudinal magnetic lield. Thc chromospheric netrvork-like pattern is observed in
the brightness distribution oI tcn dilfc'rent spcctral lines.

Ilacroaqan pa6ora .sBJ"r.flerc-s rrpoAo.]?{icn[e]r rrcc"rrcAoBaI{I,LE \IarIII{TI{oro
rroJrr, Eorrr{ cHopocrerl n.rrpr{ocreii BHe AKTITBI{r,Ix o6.nacrerl ua Co.unqe [1-5].
B -racrrrocrrr, parrbxre 5r,r.rro uo.nyveHo, arro paclpeAo"Ilollr{c flpr(ocrrl B arMoc-
Sepe Co.ttrqa roporrro r(oppeJrrdp.rt'er c paclpeALr,rretrI,IerI ]Iar]II{rHoro' ro"lfl,
a rralicllxt)rrlrrr Ilanp.sirieirrrocrcii B \o.[rra\ rrarIII{THoro tIo"rlfl I{ NIttHCI{NIaJrbHlie

.apHocrl4 B y3,rla\ rpollocq)epltoli ceTHI'I pacfio"IIaratoTC.fI Irtl lI)I.rIeBLtr 'rrrIHrIflx

.r )rqclBl,r r cltopocTeti.
Oluaxo ller{oropr,re I{B peay,rrbraroB, rrepeqlrcJreH}Ihlx BI;Irtre, B qacrlrocru

l{il}rrrbre o cBflBrr lnlri+tcrrrarl c }Iiirrrrrrrr,rr\Irr ilo.rr-E}Irr, nporr{Bopoqar peBynrrTara}r
p.rlAa allropoB. TaH, rra6;rrogetru.s .iI)'qeBln-\ cnopocreii B .rI[IIrII4 ]'-o250 A Fe I
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[6] roxaaarr,r onycxaurre raBa Ha rpaurrrlax cyileprpauy;r. Ft aHarorr{rrno}ry
3ar(.Ilrcqe-rr,rrlo B peayJrbrare lrarrepeuufl JryqeBrrrx cHopocrefi s 1,5250 A npum.iru
aBrophr [7]. OuycxaHrre Beq,ecrBa rra rparJrrr{ax xpouoc{epuofi cerxu 6u.,ro
rar(E(e o6uapy;xeuo uo rrarrepeflrr.rrrr B jrrrHr{r{ H, [B]. Oluaxo 4a.rrruefiure
rrccireAoBaHrr.rr B 3rotr{ HalpaBreHr.rlr [9] la.lu gpyrofi pe3]rrbr&r, ne 6rr,'ro o6-
HapylrieHo rrr4r{ar(r{x cxopocrefi otrycxaurrfl Ha rpaHr{qax cyneprpauyJr B ,'rr.rHrrr{
1,5250 A. Cxopocur ofl)criaurr.fl B rrecrax crlrrrleEr{.rr rrarsurno}o no.rs drr,ru
nafiAeuu s [9, 10] roJrb]io ilo rra]repeurrfl]r B.;rr{rrr{r.r X5233 A Fe I. Hecxo;rrxo
uoBEre cHopocrr4 otrycHaHr.l.rr ao 300 rr/c ua rpaHrrr{ax cyneprpaEy;r 6urrr o5-
EapylrieHbr tro r{B}repeHu.Err B "rrrrrrr{r,r 1,6302 A Fe I. [ll].

Haxorreq, HeAaBHo aBropbr [12] uo;ryulrJrrr, qro uB qerhrpex r4ctro.rb3oBaH-
gy,I A{fl l.rarrepeHrrfl. JryqeBbrx cxopocrefi rrunuit, rar(trrx, Hax I,B4GB A Fe I,
1,4065 A Fe I, )\5123 A F'e I u1,5234 A Fe I, cxopocrr,r onycnaHrr.E rra rpaHrrr{ar
cBepxrpaH-v",r sa6",rroAarorc.s Jrrrrrrb B .irtr{Hrrr.r },,4065 A. B peaylbrare IIaHHoro
IICCJICAOBAHI,IS ABTOPI,I NPIIII],IIII H BbIBOIY, STO CfiOPOCTI,I OU}-CHAHI,I,fI HiI f PAIIII-qax cyneprpaFr-y,rr na6.rrrutrarorcfl ro,,rbHo rro rr3\repeHr,r.rrlr B Jr4Er,r.Ex, odpuayro-
nlrrxcfl n sr.r;rurcri {oroctfepe.

vsurbreafl cTorr' Brras[TeJrbHbre pacxoifi;IeHrr.E tro oAHo]ry r{ Torry ,}ie Botr-
pocy, r[,r trpoB0"-rrr qanruefimee ugyqeEue troirrl cRopocrefr, rrarnlITuur no,reft
ra apnocrefr BHe alirrlrBuux o6;racrefr ua Co.ruqe.

Our[sue Aausofi pa6oru or rrpeArrAyqrrx Harnr{x r{ccJreAoBarrufi cocrour
B Totrr, STO OHa BLIrrOJrrreEa ua ua6lrogareJlr,EolrI lrareplla;re, troryqeHuolr c ro-
pilslo 6o.!ec sbrcoxrrrr paSperneHrrc]r. xlaruururre trofl.a, rysetshre cxopocrrr
u .flpr(ocrrl I,Ialtep.ffJrrrcb Ea rroBolr 6o.nnruorr cor-rHe{Ho}r re,fecxotre r( EoBorI
gnofrnorr rrarunrorpa{e Hprrucnofi acrpor}rrauuecxoft o6cepuaropulr [181.
Ha6.rrrogeuux llargurlrhrx uorefi u uyuenmx cxopocrefi BeJrucb B JrtrHrr.sx
,r(eneaa i'52504, )".5:23! A u D, Na I. Paanepunxofinoft qe.uu cuexrporpaSa
cocraBJrfJrn L" x 4". B [uu c oqetrb xopomuuu uao6paxenrrflMu rrbr npoBeJru
TaHlr(e lrecHoJrbKo aauucefi c pa3NrepaMrr rqenrr ctreKTporpa{a t" x 1,,, norga
Ha oAIIOM U3 r(aIraJrOB perlrcrprrpoBaJrocb trpoAoJrbrroe }rarHtrTEoe troJTe B JIrr-
nuu 1,5250, a EaApyrolr KaEaJre -.rrpnocrb B JrlrHtrr{ K3 Ca II.

Cxauupyeubre yqa.cr^Hr.r au6zpa.uucr, B qerrrpe Arrcna Coruqa, r,rx paalrephr
cocraBrrflrrr{ o6Hsuo 160" x 180". Hanu6ponHa trrarHtr{rHrix uorefi npooo4u-
Jracb nyrerr peurcrparlrr[ ryqeBbrx cxopocrefi y E- II W-Hpaen Conlrqa c tlo-
r{orqbro nacaxKr{, cocronqeft rr3 rroJrflpouga ra sasonofi nnacrrznHw }"14, Bcero
Ar.E l4syqelrlr.slIbI oro6palu uo {1 aanucefi lraruurnrrx uonefr rr Jr}qeBbix c11o-
pocrefi, BbrrrorrHeurrbrx B Jrrrnrrflx i5233 lr 1"5250 i r rpu Banrrcu B JrrrHrr.sx
,15250 :i u K r. f[o arnnr sanr{cfl}r 6rrnu uoc'r'poeHbr Haprr,r pacupeAeJrenrr.fl rrar-
ErrrHhrx uo.n-efi, JlyqeBhrx cHopocrefi u apxocrer? B lrsyqaeNrr,lx yqacrliax IIo-
Bepxuocrrr Cornqa.

Itpolre roro, IIrI r.lctrorrb3oBaJlr,I Barrrrcrr npxocrefi B Aec.srr{ paaHbrx ctre6T-
paJlbrrbrx JrtrrHtrr.Ex, noropbre 6rr.irlr uponeAelrbr paHee c paSlreporr BxonHofi qenrr
ctreRTporp_a$a 2"r7 X 9". ,{aunue arrrx ua6nro4eunii lrrr yme r{ciloJrb3oBaJrrr
n pa6ore [5], rge u npr,rBegerro uogpo6noe ux ouucaur,re.

l. X{arnnrrrbre rro,.rrr

_^F^u plrc. I roHaBaIJ nplrllep Haprbr rrarrrurrroro rroJr.E, uslfepeHrror.o B JruHr{trr
7"5233. Cn.rrorunr,tuu Jltrrulr.srlrr uprrBeAeHhr rrBorayccbr Marrrtrrrroro no;rn S-uo-
Jrnpuo cTu, mTpu xoBlrlrre - N-uo.n.Ep IIo cTLI.

flpotmorp Bcex Kapr IroHaBaJr, trro, Har{ npaBrrJro, }raficrrrra,,rbrrafl rrailp.E-
,I{e}rHocrr, B xoJrrrax }rarrrtrTrroro rroJrfl rerr 6olr,me, qelr 6o.nr,ue pa3}rep \oJr-
Dra rroJrrr. 3ra oco6eugocrr, 6r,rra orrueqeua pauee lL4, lb). Boairoxub, .rro
yBenlmeElle paSNIepa xoJlrra rrarErrrEroro rroJr.s c pocTorr ero Hanp.flr+ieHEocTtr
cB.fi3aEo c retrI, qro B xoJrrlax c 6it"qrnrefi Harpnxenrrocrr,ro crlJloBrre JrlrElrtrr,
pacmrrpflflcr, npo4u{syHArrpyror na 6ti.nruruc paccroflrrr{.E Ao ror.o Nro}reHra,
rior[a ]racryrrrrr parrroBecr{e c onpymarcqcr"r r.r\ arrroc(pepof,r.
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puc. l. I(apra narrnrgoro rroJrfi B rlerrrparLuoii o6nactu4rrcxa Colnqa s rfiuzfi],5233
U3oraXccn trpoBeAeEbl'repes 5, 10, 20, {0 u 80 egrruuq, 1 ea : 1,2 fc

Ialee rro Bcelr r(apra]r ]rarHtrrrrrbrx no;reii B JrrIHuI4 I5233 NII'I nocrpol{JIIr c}'NI-

ItapHyIO ItrCTOTpaIIIIy qaCTOTbI BCTpeqa0IIOCTU IIaKCI4IIaJITTH6IX IIalp.ElI{eH-
uoireil s xomrai rrarurrruoro IroJI-tr, r{oropafl rIpIrBeAeHa B ra6Jr. 1. B ta6nuqy
SaHeceHr,I Harrp_fllr(eHHocTtr IrarrrI4THOrO TIOJIfI, npeBblmalotrIrre Ixyll IIarHr{To-
rpa$a, xoroprrii Banr{cbrBaJrc.rr B noHr{e HaHAof,r Banucu npl{ Bblr(JrloqerrHo}I

rratrp.frr+(eHurr IIa 3Jr er(Tp o onrl{sc cfi o1\I }IoA-Y"ILtrTOp e.

flpu paccrroTpeHrrl{ ra6n. 1 BrrAHO, rrro c pocToNr Hanp.fr}r(eHHocTrr },rarHIIr-
floro rroJrfl qrrcJro xoirl\IoB y6rrnaet no axcrrorreRre. TaH, Ho"[].IqecrBo xoJrr{oB

N- lt S-uonnpnocteli c Re;rrqillrori narpaxierrHocrrl IIarHI,ITHoto tIo"rLrI, rlpeBbI-

rsarculert 20 ltc, cocraBJr.ser roJrbr{o 27 9o or o6ulero qilc,rla xo.rrlroB. Xorllrr ltar-
IrrITHoro uor.s S-uolflpllocrl,I Bcrpealtllorc-q B cpe[Herr r 1r2 pa3a qaqer seu
xoJrNrbl N-uolnpnocrrt. OruerrNlr trro rlarHr4Tl{tlfl acrrNl}Ierpl'Irr B o6qerI trore
Colnqa BtrepBbre 6stna o6croflreJIblro rICC.rrelloBaHa s [16].

Hau6onr,urafl rrarrpflirieHrrocrr, rrarlrl{TrIofo rro.rrrr 6t,t,,ta B ro"lIrIa\ rIoJfl
S-uo.raprrocru, r,1 B orAo,itE,IILL'{ c.rl\'llilrt-\ ollal llpeBrrlrra.-ra 20 ) I'c. B ilpil,ueqa-
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Ta6,!nqal

,,""1

52-54
5/+-56
56-58
58-60
60-02
62-64
64-66
66-68
68-70
70-72
72-7 4
74-76
76-78
78-80
80-82
82-84
81r-86
86-88
88-90
90-92
92-\t11
94-!6
96-98
98-100

ni

\-nornp
HOCTb

\-uo:rrp-
HOCTb

S-.,,.r"p- 
|Hocrb 
I

S- rIorsp-
I{OCTb

1-h
6-8
8-10

t0-12
tz-l4
t4-16
16-18
18-20,n_r,
,r-r/,
24-26
26-28
28-30
30-32
oL- a+
J{-Jf)
36-38
38-40
40-42
42-44
44-46
4()-48
48-50
50-52

2

J

4
4
2

5
4
4
2
4
2
2

I
J

2
4
I
I
I
2

1r0-102
102-104
112-114
114-116
122-124
124-126
128-130
130-132
136-138
140-t42
141-146
150-152
tGrt-166
172-17 4
178-180
180-1E2
I 90-192
192-194
210-212
234-236
238-240
246-248
29zr--29(i

I

Ifprrtre.rarr I1N lc; Eq : 23,2

rllrtrr H Ta6r. I AaIIr,I SlraqeHrrflcpeAHeBaBerrreHr{brxrraficur{aJrbrrbrx Eaupfl}r{eH-
rrocrefi N- re S-norflpHocreir, ofipeAenerrHbrx uB coorrroureHE.s

E : Znill il2tti. (1)

Bugnrr, qro cpeAH.fl.E HarlpfllmerrHocrb rlrarurrrHoro rroJrl N-uorapnocrrr IlaBHal\r4 lc, a S-troir.Epnocru.2312 fc. Cpe4na.rr rranp.rrxieHuocrr, lrarlrrrrroro rroJrfl
S-uo;raplroc'tu B 7,26 paaa npeBr,rmaer cpeAHroro rranprrrrienHocrb rroJrrr N-uo-
"[.fIpHOCTIII.

Haron Be.ql4qr4Hhr cpeArrllx lranprrlfierrHocroii orreHr, 5,unsxu x 4auuurr [10],
rJe npr.IBeAeHo sHaqeHlre 26 fc. FIecxo.,rr,xo rrcrrbrucc Brraqerrrre trprrBetrLrErrbrx
BhIIne BeJII4qilH CpeAuI4x HanpElIieIIIIoCrCii IIo cpaBlrerrulo c nilHnr,rNrrr tt01
]\IO?r{HO, BepOnTllO, O6'r,nCrrntr TeNI, rITO ItiurrIll I13\repeHIIfl IrpoBeAelrbI It 1975 r.,
T. e. B rIepLIolI, 5orree 6nuaHl,rii H rrLIHIrlr)'Irv co.tIreqlrofi ar(TrrBrrocrrr, qelr rr3-
rlepeHrrfr [10], xoropbre 6r,rJrrr trpoBeAerrbt ts 1970 r. B ro xic Bpcu.fl trraBecrHo,
qro Hatrpfllriclrlrocrb rrarHLITtloro rroJrfl Blre aHTLIBHbIX oSJracTerl lrerrrrercrr
c $aaoii qIrHrIa coJrueqHol,l anrrrBriocrr{ t16-18]. Ona 6o.uture B roAbr }raHCr4-
lIYlIa coJlHeqlroft altTlrBrlocTllt Ir Merrbure B roALr.\rrrHrrlr)'trra. Ruecre c TenI
BpE[ JII{ BO3]IOiIiUO AaTb CCrlqaC OHO[qaTL]Jrr,Irrrrtr1 OTBer, B HaHrr\ Ir]reHrro clefi-
TpaJILIIbIX JIIIlIIflX I'l3NIepeIIIIfl AaIOT IICTIIIIHyIO BeJIIIqIIil)'IIafIIIfliIieIIIIOCTI,I
\IaIIItrlTlroro ro,-LrI. 7rIcrit'rriltre.'tLIIo, ('(]rrocTtur.-rcHrrfl rraII])tririo]rIroc'lcii Iitf irIIT-
IIofo [o.rfl. Il3]lepeIIIbIX B pa3lrbrx cIIeHTpa.rrLEr,rx .[Ir]rrrfx, IIo]iaBaJrrr. qTo
Ire',riily rrr4rrrr rlrteloTcrr cyrqocTtscrrrrbre paSrusufi, il ilpilquHa STrrx pflcxoEi-
p.euilft [ona rrc coBcerr flcrra [19].

Ha prrc. 2 npnue;1err nprr\rep BaBr{cl{rrocrrr [relt[]' rrarrpfl]rieulrocrrr-\ru ]rar-
HrlTrroro rroJrrr, r,rarrcl)cHrrbnrr{ B.rrtrr}rr4rrx i5250 n },5233 A. }taH Brr[[rr, c]'rr1c-
cTByeT TecrIilfr liopl)eJrtrurrfr rre)riAy pacilpeIIeJIelrlrerr rrarrrlrTroro no"[fl B STIrx
JIrrurrflx. Haupl;ricnHocrl, rrarrrrruroro [oJrr{ B Jrrrrrr{trr i,5233 A n cpeluc}r ilpr{-
IIepHo B 3 pa3ir BrrrrrL), qexr B rrr4rrrrrr X5250 A. Il t20] ero paa.-ruqrre B Haupfl-
?IiEI{EOCT'IX IIAIHI{THOIO NOJIfI O66flCII'{CTCf TCCIIOIl SABIIC]INIOCTbIO OT TCN{-
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Pnc. 2. Sanncr,tllocrr, rrelr{Ay trpoAoJrbEhrilrrr }rargrrTglrlurr troJlg}rrr, trSMepeEEEI}I[ B JITIEUflX

1"5250 n 15233 A
pjIn 1'5233 1 eg.:1.7 I'c, trrfl 1"5250 1' cr':0,9 l'c

ilepar.vpLr (roprrr,r npo{I4itfl JI7HI,II4 }.5250 A. O4uaxo, HaH }ILI orrloqailtrl BbtIIle,

rroAo6rroe HecoorRercrBrre trrNreercfl lre?flAy Hanp.flE{errHocrtfrtl'I }IarIIIITIIoro
rro.-rlrr, trrgllepeHttin.\Irl tro lIiloII{rI ilpyrlrll JIuIII'I.tr}f, LI o6T,trc1fi11L elo BJIIIflrIlle}I
rra Itonrypr,r Jrr4r rnii ollrrori ToJrbHo Telrilep aTypr,I lIeBoSllo?fi IIo.

Pllc. 3 rrJrJrrocrprrpyer BaBrrcrmtocrr, lrc;{Ay nIarEI{THhrrIrr_ tro"'Irl}lII, I13\te-

peHr11,r.\tr{ oIIIoBpe}Ielriro s IL.InI,Irx r!5250 A 1'-e I u D1 Na I. 14a rrero cre;l}'er,
qTo Hoppe.[r]]IIIfl }It,i[iiI}'pacnpe/(cJIeIIIICII I[aTIIIiTIILIX IIOJIeII B traIIIIbII iIII-
Htrrrir oqeHrr RLICoH&. flociregriec xopol[o coulacyercfl c 6orree pitH]IIr]III pe-

B-yJIbTaTaxI[ o Ha,[ltqldtrI TeCHOII CBTISII ]IerI(Ay pactrpe1eJre^lllr.s\Il1 NlaI'IlIlTHbIx

IrIa pllc. 3 ranxte BrriIHo, rrro Hanpfi;ricIlllocrb ]IalIrI{TIroro uo"T.fl ll JTIIHI'1rr
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Psc.3, SasucuMocrr
n DrNaI
ril,,rn Dr 1 cg. : 2,6 1'",

L), uprarrepuo B 3 paga 6o;rrnre, seM B fluuurr 1,5250 A. B ro E{e Bperr.fr rrgBc-
crrro [22], qro Jrrrgrrfl D, o6pasycrc.E^ B 6oirce Bbrcoxrrx cJroflx arlroc{eprr
Coruqa tro cpaBrreHuro c JrrrHrzeft L5250 A. ouenuAno, sAecb rrbr rrlreelr rre pe-
alr,Hoe yRe.1[qeH,rre c sucorofi na[psrrieHHoorrr MarHrlTrroro ro,]fl, a HeHo-
Topyro HeorrpeAeJrerrEocrr, n xauu5ponHe lrarHtrrr*,rx no;refi, rrSlrepeqgbrx Ha
rrtrrrrurorpa$e.

Oguoeperreur{o or}rertrNr eq,e, uro Saxr recrroft HoppeJrflr{tru }rer{Ay pacnpe-
AeJreHIIerI ]IarHurrrErx troJrefi Ha paBIrbIx BlicoTax n aT}roc$epe Co;rnr1a rroxrno
pacclIaTpI,IBarb HaH rreHoTopr,Ift xocscnur,rir apryrrerrr, cBr{AcTeJrECrnS rorqufi
B nOiILB)- IIpeIIIOJIOifieHl,Ifi, qTO IIarHIITIioe IIOJIe trpOCasI,IBaCTC.A tr18 Hlritirrtrx
B 6o.-ICe BLrp\IIIIe cJrou arr{ocdeprr 6ea cyqecrBcrrHbrx rrarrerreHrrrl, Ilerioropoe
AOllo.-ItIIlTC,{bIIOe IO,qTBep?I(Aelllle B IIO,TIIT3Y TaI{OIO Cyr{tACIIuti fIOTI{IIO [O.'Iyq11Tr,
I{3 CpaBIIeHtrfl pa3}IepoB NlarHlrTrrbrx tJrcrreHToB IIo r{3}rcperrrlfl}r rrarrrrlTrrbrx
lo,reil B JruHtrrflx, BoBIIEHaIorqrrx IIa paarrbrx r,,ry6rauax. C crofr qLr.:irrlo Nr6r Lr3lre-
pII.lIl trorymLIpIIIrIi oAIILIx r4 Tex ?Ite uaI'rrrlTtrblx aJrclrelrroB B ,Jrr,IHLrflx },5250 A
r,r I)r. Pca;r",rr,Ta16r rrarrepeul.rfr npegcraBncr11r,r rra rr,rcrorpalrlrax rra pr.rc. 4. pac-
crrorperrrrc rr{crorparrilr noHaSr,rBaer, qro orrll oqcHb 6"ur.raxn rreE{,qy co6ofi.
lIaHcr,rrttr.irr,Irble BItaqeIIIrs sacror BCrperraeuocrl,r rra o6orax paolpe,qe"relllrflr

{8
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Pyrc. 4. Iucrorpauun norylxltprlg Margrlrubrx gJreMeEToB

1,5250 A (a) n s arauuu Dr (6)
IIo LrSMepeErIfl]I B JrrlIIIrI

Ea6JrroAalorcs B o6Jlacrz pa3Mepo y- - 7". BrrquCneunble no AalIHLllI p;ac' !
cpe[Hue BSBerueHrrbre SHaqeHuf rroJryrluprrE troJlyqunucb Arr{ o6eux ,'IrIHIrft

oAuuaxonr,rMrr u paBHbIIItr 6"r6.
Taxum o6paaolr, 3Tr'r AaEHr,Ie yKaBbIBaIorr BepoflTHor Ha ro, qro rIarHrITHbIe

Tpy6*tr [poc;suBarorc.E BBepx 6es aanreruoro pac[upenufl. OAIrofr lla soa-

Morltrrbrx trplrqrrH, KOTOpaf rrpenflrcTByeT pac[[peHIIIO ctrJIOBbIX Tpy_6oK tro

Mepe trx trporruxrrotseurrrr B ilreHee rrJrorubre aepxune cJroII aTIIOC{eprr co,rnqa,

rn Olfter 6mir rO, rITO lHryTLr TTaIHIITHOTO trOJIfl trNreIOT aBI{ilIyTaJIbII},o COCTaB-

n.flIorqyro. ?lurepecuo HatroMHtrTb, qro B aKTIIBEbIX O6JIaCTflX BparqeHrre ]Iar-
EurEoro rroJl.fl c rily6uEoft 6nlo ycraxOBJIeEO I{elOCpeAcTBeIIEo Ea6nrc[e-

EusME [23].

2. Marnnruble rroJrfl II flpnoc'rr'

Itax seoAuoKparEo yHaBhrBanocb .paHee [L, 24-291, uMeercfl xoporarr
xoppenEqus Me?fiAy pactrpeAeneEueM {oroc{epuoro MaTIItrTEOIO trOJLE II flp-

"o'"i" 
B JruEuIr K Ca-II. Snecu Mbr trpoBoAtrM corrocraBJlegtre .Ep11ocrefi B He-

BOBt{ytrleHHOft xpOrrloC{epe B JItrEtrI[ K, C naruUrublM trOJIeIf, UBI{epeHIIr'INI B JItrI-

Euu ?r(eJresa ),5250 A.
Cpaanenue Baa1Igeii IIaIIIIITEOIo troil.s ILspHOCrefi troI(aBaJIO, qro trpafirl{-

qecHil I(a?fiAOMy XOJII\Iy IIaTIIuTHOIO IIOJLrI COOTBeTCTByeT yseJl .EpKocrII B K3.

flpnruep BaBtrcrrlrrocrrrlreffiAy.flpr(ocrbro n K, u trpoAoJIbHbllvtMarHrIrHtINI IroJIerr

s }SZS[ A upuuegen Ha prrc. 5. flpnocrr, B Kaln;lofi roq11e Br,Ipalriega B e[rr-
EtrIIax flpl(ogrtr cOCeAHI4x I{eCr Ha Coluqe, I[e HaupsxteuHogrb ]Iaru'rrgor6
troJr.fl paBHa IIyJIIO.

tr4a puc. 5 su1uo, qro .flp6o6rb B Jrr{rrur{ K, pacrer B cp_e[Herl c J-BerIIqeEu-
eNI IIatrp.tr)fieI{HOCTI4 UOtra. BCe ATO XOpO11rO corJlacyergx c 6onee pailll11rlil a[a-
Jlgrldqrrbrl\rrr UCCJISA6BaHIIflNILI. CpanUenUe npI{tsOAI'I[IbIX SAeCb XaIiIIbIx C BbI-

trOIHeHIIT,INIII HaIII4 paHee Ii3[IepeHIIflIItr Ep^I(.ocTII B K3 B IIeHrpaJIbliofi o6;ractu
gucxa Co;rur1a c pi.epeureuuer-r (2",7 X 9") uoxasalo II4Ixb neriotopoe ([o
15%) yseu[qeHrre-r(oHrpacra .Epnux yBeJInoB. Crr-r.nr, MaJroe I4silreIIeHIIe BeJIIT-

qtrHL,I I(OHTpaCTa C SIIaSUTeIbHbINI yBeJlllqeHtrell paSpemeHll.s CBfl3aIIO' Oqe-

BuAHo, c rer.r, rITo rra6JrloAaer{bre B JrrrHIIflx r(aJlbr{rrrr gpnrle yseJlnll \po}Ioc{ep-
Eofi cer1111 .flBJrrrrorc.[ orHocr,rreJrr,]Io HpyrlHorlacmra6Hr,t]ltr o6llasoBaEIrErrIr

t301.
OaHr yneurqeHr{.s .spHocru c pocroil{ }Ianpfli{ieHHocrlt llarHtrTlloro rio"IE I{'

nax 6yger CIiaBaHO HilE(e, trOAaBJIeIII{e ABI'I}HeHI'Ifi B rIeCTax XoHlir'I{rpAUflI'I

llarlrlrTrroIo IIoJr.g yHaSbIBaIOT rra TO, qTO AOnOJIHI{TeJIbHbItr Harpelr xpo}Io-
cr}eprrBllecTaxIIoBblIIIeHIIoIou3[yIIeHII'IAoJI}fieII3aB[ceTr,oTBC.IIIqIIII,IHa-
trp.s)fieHHocrtr{ rrarHrrrrroro troJrfl. Taxnlt Ha[6oltce BepofITIrLIII llexilrrlrSllol{
A,OtrOJIHIITSJI6HOIO HarpeBa IIoII(er 6r,rrl gmoyJleBa AIIccI4naUI{,{ B qacrIIsHo

rroHrrsoBariHorr ra3e [31].
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ll. Marururuble noJrf Ir cltopocrll

Paccrrorpunr refiepb cBrr3b rreE([y lrarHrrrHblNlrr troJrflNII4 Ir JryqeBbrNII{ cr(o-

pocrrINII{. C-aroft qe'Tlr'rc [Ibr, rar(E{eHaH B [3r 4], no Hapra]I ]IarHIrrIrhIx uoleft
I,r JryqeBr,rx cHopocreit onpeAeJlflJrrr B llecrax [IaHcIruaJIbuoii nanpameHlrocrrr
B r(ar+([olr I4B xoJINIots NIaIHI,ITIIoIO [o"Ilfl BeIuqIlHy II SHaH lyqeBofi CXOpOCru.

Sarerr tro Bcerr r,rBrreperrr{-Elr n 4aurroii t\lnutr Crpor,IJrrr o6qyrO rl{Crorpa}Irly
IIacToTI,I tro,gBJIeHufl NIaI(CI{NIAJIbHI,IX HANP,gTI{EHHOCTEfi B XOJIIIAX MATHIITHOIO

rroJlfl B BaBrrcutrocrr{ or BeJrLrqul{br cKopocrrr B Nlecrax MaHcrrilIaJrbnofi uaupa-
?rieHrrocTrr xoJrNIoB llarllr{rlloro nona (pacupeAeJreHrre tro cfiopocrnrr). Pac-
up.eneJreHr.Ifl tro cHopocr.flM tro AaIIHLIN{ u3llepeHtrfi B JIuIIII.sx },5233 u }"5250 A
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Plrc. 6. Pacnpe4elenlrfl [o cxopocraM'
1,5233 (crcsaf rr B rrrrEI'IIr 1,5250 (cnpana);

z0 /6
,4olaez

trprrBeAeHr,r ra pl{c. 6. }tpyrxxartu
,trrEtrefi [poBe[eEa r{ptrBa.tr

_ lr_rr I

q(u):be '0o

EarreceHbr AarrHbre Ha6r loAeHr4fi , a culorunofr

flonnoe qucrro Iy' c",ryuaen, tro Koropbllt [ocTpoeHo I(a]I(Aoe pacnpeAeJIeHIIe'

yxaaarro Ha pIltCyIIKax. A[[pOKcI{NIaqIIfl Ha6JIIOAaeNILIx qacrorHblx pacnpe-

[eneuufi upo-seleua rpr,r sEaqeHEflx rlapa]IerpoB u0 : 13!r^u-r^:20,4 vl c

i;;;;;""i5233 A n;o:170, ur: 13;6 r'r/Co,,g rrtt*tru l'-5250 A' C'T exvet
Bar{eTrITb, rITo rlputseAe}r}Ible Bbrltre pactrpe[eJreIrIIrI AoBo,JrbHo 6luaHra K pe3yJrr'-

rararr [3,41. fa"nee rr3 prrc. 6 cne4yer, sro o6a pacnpeAeJreuflfl trpaKrrrsecHfl

crdMMerprrrrrrbr orHocr{TeJrE,Ho cr(opocrr4 u :0 ra ro;rr,Ho c[BlrHyrr'r rrealraqrr-

reJrbno B CTOpoHy cl{OpocTefi, yiaarrnarorqllx Ha oIIyCHaIIIae BelqecrBa. Cfi-O--

pocrr4 otrycnaul{fl porr*, 20 u i4 lr/c tro AaHHrITI IIsNIepeIIufi B rll4rrrr.Ex X5233

in LSZSOI coortserc^rBeHrro. TaKr{Nr o6paeon, BIIIIrNI, qro rla6JrloAerlu.tr c 6olee
BIIC0HITNT pa3pellerulerl TaK?fie IIoHaBa.]IIr, .ITo B Nrecrax rraKcrrNraJrr,noii rranpa-

,fieHrrocTrr B xoJINIax NIarHuTIIoro trol.tr "[ytleBafl cnopocTb B cpeAHeLI 6.lru3rta

K ny.rr19. Jloxa;ruaaqrrfl t{a6cr{\raJrbrrblx rlanpfl}fieHllocrelr B xoJINIax Nlarrlur-
,ro"u oory s o6ilacr[ 6.nraaHux H IlyJIIo sHatIcIrI'Iii ,lIVqeBbIx cftopoCTeft yfiaBLI-

BaeT, Iro-BI,IAIINIOIIY, lla TIOAaBJIeHIIe B aTI4X NIecTax [BI4]fieIIIIfl BeII{ecTBa }IaI-
HIITIILIII trOJIeM.

1r. KpynHouaclnra6llafl crp)'rirypa B,rpmoerflx

tl [5] lrerololl tlBroI{oppeJlfIII,IoHHux {ynxqrafi nrr,r uayuaJll{ pacrpeAeJle-
Hrre .flp6ocrefi n qerrrpa.rrbrrofi o5.rracrr.r Allcr(a Conuqa no rraMepeHIdflNr B I{eH-

Tpa.TrbHbrx qacTOTax [eCrrTId paBiIuqHr,Ix Cner(TpaJIbllblr_-,rltrrrrllfi, TaHIdx, I(aK

l"SZ:,0 A, i,6103, Dr Na I,?"4227,')"5184 A, Hu, lI',, I'I3, K3, H,-' Auailrae arux
aBTonoppe.lflqrdorrrrbrx r(prrBbrx rror(aBa,r, rlro Ha I{I{x Bcero JrI4IUb B 30% cly-
qaes rIa6IIO[aIOTCfl BTOpUtIIIbIe NIaHCIIIIyNIbI B o6.'Iacrlr pa3[Iepa -40", xa-
paxrepHgro AJIfl xpo\Ioc$epnofi cerl(I{. 3[eCl [IbI cHoBa usyqaeM ergr E(e Ha-

6.oroAarenrurrft uarepuaJr, Ho Apyrul{ cnoco6o}1.
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Puc,7. frrc'rorparrua rro paccroflErrsrr flo,uitHE6rrr rarteperrrii n "q]rnrru 1,6{03

/0" z0 J0 40 50 60 70 80,, t
Prrc. 8. frrcrorparrlra rro paccrorrrrrrflrr ro .]IaHnbl]r rrarrepelrrii l ,Lrrrlrrr D,

lIu r.ralreprJrrr BroJrr, Ha?r{Aoro r4B paBpeBoB ,rpHocrrr i]accror{rrre rreiriry
coce;llIrINIrr llaHCIIII)'tIarrr,r trr NrI{rru}rytra}rI,r nHTerrcrlRrocreii ra Bare}t rro DT.r1\I
u3rleperlr{rl}r crpoxJIrI J.TI.rr }(a?Hgor-r aanrrclr rrrcrorpari}r1-. flpulrepbr rr3CTorgr,r\
pacnpeleJrennli uo pflccroflrrl,rfllr no Iarrrrr,rlr uarreperrrrii R IlaBlr,lx ,TIrHlrrr\
trpI{BeAcIILI rla pilc. 7-12. flo ocrr a6cqrrcc orJIoifiLrubr pi-l.ccro.E}rrrrr B ce6}r}r-
At'rx tryrlr, a ro ocfi op;Irrrrar - qrrc.rio c.rvqaeB B rrpoucrrrax. trIa pnc.7-12
BI'IIIIO, qTO BO BCeX pACrlpe[eJI0IIIITX II]ICIOTCfI fIrlfiCtrl]I\'.\tbI qACtalTLl BCTIte-qaellocrrr B o6racru pa3rrcpa -20'. Cpanrrerrrre'rr.rcl.orparr\r, rocrl)oerrHr,rx no
II3}IEPETII'TTI B OAIIOI,i II TOfr }I(E J]IIHIIII, IIO B PASIILIC IIIIII, IIOHASi'IJIO, STO trO-
JlorrieHue rlx [IaHcIrNIyNIoB B pactrpeAeJIeHlrrr rtoEier rI0cHo.rbr{o c]rer(arbcfl I{ax
B CTopoHy rleHblrrl4x, TaH rI B cTopoHy 6orsmux paCcToflIirrr-r. O.-rrrario B UeJror{
pa3,rrrql{rr }re}r{Ay iltr}{rr ircBeJrIrnrd.

Iloatorry B [aJrblleiiillo\r ]rbr Br,rqucJr[.ru cpeAHeBaBenlclrrrbre B]raserrfifl no
paccrofHr{.8ilr, ycpeAr{errrrbre tro Bce}r sanrrc.arr, I]oJrvqeHrrBmr B r{aifijlol"r rr3 rre-
pequcreEHblx BLI[re clieHTpa"lIFrrlbrx Jrrrllrlii. .(arrur,te BLIqIrC.rreHrrll trpeACTaBJreHr,I
r ta6.t.2. B ueprou cron6qe yr(aBaHa rv.Hrtfl, Bo Broporr nprrBe.leilo cpellrrec
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20 ,/0 40 fo 60

paCCTOfl EIIfl LI IIO AaIIELIII

.70 80" I
usMepeErrli D nlrlilll'l II.

Prc, 10.

/0" zl ,.ro u f0 60 70 8[ !0" /
Iuctorpalrlra Iro paccrof,ExsM [o AaEEbrM IraMeperrrrl a nrrnr'rl Hp

trl

,1,

,rl

/o" z0 J0 r'o f,l 60 70 €t g0 /00" I
pre. ll. IucrorpauMa IIo paccroEErls]r 1IO laEtrbllt rrauepeuuit a luruu K3

pagcrofHrre Me?I(Ay )BJIaIIILEpltOcreii II B trOCJIeAIIeaI - SI4CrrO SaIIuCeg, 11O

ItOTOpbIM BLIqI4CJIeIIO CpeAIIee paCCTO'gHIIe'

trIe ra6;r. 2 nugno, qro uaftAeHrrbre rlolISlIepeHr.IrlI B paBrIbIx ctreHrpaJrbllblx
Jrrrgtrrgx cpeAlrrle Btlaqeullfl paccToflrrllfi Me)fiAy yaJlallu .spHOCTeft B qeJrorl

611uexu r{e}I(Ay co5oii. Hara6olr,ruee BIIaTIeHI'Ie cpeAHeIo paccrofiHl{-s, paBIIoe

17'

/0

n
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Prtc. 12. frrcrorpaurra ro ])accrorrlrrrr.\r rto,'(arrHlr]l irartelrurlrii n L1r]rigI II,

36,,, NOIyueHo IIo Aa}IHI,ITI II3[IepeIIflIl B JII{HI,III K, Ca II. Vxaaarrlla.s Be.'1u-qurra 6Jrrr3r{a K BHaqeHr{ro cpeArrero pa3Nrepa xporroa+eprrofi cerHr4, EafrreHrro_
IO 10 r{Sr,reperrr{fl}r cneKrporeJrzorparnr B 3ror,1 ;rie rnnull [25].

Taxulr o6pagolr, rraurr uBlrepelrr,rfl yr(aabrBalor IJa ro, qro npocrpaHcrBeH-
Eafl crpynrypa rrrtra rporrocSeprrori cerxtr rra6lrogaer.crr Bo BCer nepeqr4crcu-
HEIX BbIME.TII4HIIflX.

Paarrep cerr{r4 rrr4rrrrr{aJrerr B o6racrr,r o6paaonaHr,rfl tuyrrtrt D, Na I. Ha
yr\regrmeHrre paarrepa cerHrr B lrttulrrtt f), Na I6rrno yr(a3airo parree [32]. Boe-

Ta6.rrtr4a 2

.to40JOZO

IIo
K3
lI p̂
}I,
Ilr

21,4+0.lt
36, 3-l-0, 7

25,9J-0,3
32,8-1-0,8
31,5*1.1

alS/r llq I
4227 Ca I
D, NaI
6103 Ca I
Ir2i0 Fc I

21,7*0,5
:2,7-f0,8
lr. rJ-o,7
21.1)-]-0,3
2(i.1)-f0.8

I
5

4

2

1

2

1

8

1

]\[OiriHo, qro Ha6rIoAaclroe rr3\rcrrerrtrle pa3]repa cerl{rl npr{ lepe\ore or oArroii
cneHTpaJrbrroil lraur.rtr K Apyrofi cR.sSarro c xapar{Tepo}r pil3,rtilqrlr{ ts crpyrir}rpe
oSpa3oBaur,rri, ua6;rroilaelrbrx B cBcle xalrrrr,ix rurrnii.-llolpo6rroe oirocu"""
crpyr{rypllblx oco6crllrocrcii a'rrroc(repbr Co.;lrrttra n l)a:Jrrr,r\ citexr.lta,rr,urrrx .'trd-
Hr.rr{x NroErrro nafrrn s rirlrrre [33].

I{axor.req, cAe"'rae}r exle BarrcqarrrL\ ro noBo.i}. Bo3nroiHrrori trplrqilHr,r pac_
xolliAeHI,lfl LISJIOifiCITIIITX TOJIbliio aITo pe3\r"rrbTaToB c IiailrIlnrr{ [arrrrr,r]lrr [51.
fIpnulrnoii aroii rrorier 6r,rrr, ro, rrro irpir Br,rqtrrcJrelrrrrr irB.roxoppc"rr{rtrrrorrHr,Ir
{ynnqufi rrrrr rrcnoirr,BoBa.irrr Hc 6oirc0 .rpcrreri qacrir B(,Lr\ paapesoB B HaiH-
AOii 3anl4cl{ npxocrefi. 3;Iccs Ere, [prr r.rts]repeHr.rrr paccroflrlr.rir rrciri;I\' ].3..ra-IIII .fIpI{OCTI/I, trI6I I,ICIIO"TILtsOBa.rIII BCe pASpeBLI B I{ai{iiloii rra Ceprrii ua6"-rrOrlC,
HI4I.I.

- "tf-//, /dl



Br,mogr,t

1. Cpe4nenenerrreHHafl rrarrpfl?r(errrrocrr, lrpoAoirbHoro IIarHrITlIoro troJrfl

B rlerrrpaJrbHoft o6Iacrl{ Ar,IcHa Co;rrrqa paBIIa no I{a[Ieperlll.trrl B JrRHI{II

15233 -t tg t. A;r.s N-notspHocrl{ v.23lc trrx S-nonrpHocrll. 9uc"uo xorIIIoB

N- rr S-ro.napuocreii C Hatrpfll6eHHocrE,Ig, trpeBbllll.arcq,efi 20 Ic, cocrauRer
27oi., or o6rqero qr{cJra xoJINIoB MaIHI{rIIoro uo;rs. B peAl(ux^!{V_uaax na6,rrc-

Aarorc.rr xo.rrrrbr rrarHurrroro troJrfl c HatrprriliellHocrblo 6olsme 200 fc. flpr aront

c pocToll BeJItrqIlIlbI Haflpfli]terrHocTr{ I{aIIIITHOIO trOJIfl B XOJINIe yBeIuquB-aeTcfl

p1rnr"p xo.trla. Paarreprr sJIerIeHroB IIaIIIIITHoIO trOJIfl B JIIIHI'IrX l'5250 A U

D, olnnanorrr.
2. L{rreerc.n rec}rafl r(oppe"rrflqr{.rr NrerfiAy MarHlrrrrbr}Il4 rIoJIflrlu, rt3rleperrEbr-

r\{tr{ B JrrrHrrfls 15250 A u'Dr, a rar(i+ie xle)r(Ay ilIarHIrrHLrM rroJlerl s },5250 I
rr .Eprrocrbro B irrrlltr{rl K, Ca Il.

3. N,IaHcultaJrbrrEle Harrp.flrfietrrrocrld B xo.rrNIax rrarllrrrlloro floJrfi pacloira-
rarorofl B IIeCTax C 6.rrgxnrr H IIy;IIO sHaqeHIleNI iIyqeBbII CHopOCtel'i.

4. OSpasonaHtrrfl rrrrra xporroc{cpnofi cerHu Ha6.[roAarorc.a Bo BCex repe-
qIIC.rI eIIHLIX BbIIIIe JII{HI'LEX.

Arrop BbrpaE(aer rny6onyro 6;rarogapuocrr, afia[eMuxy A. B. Ceneprronty

Ba qeHHbIe yraBaHIIfl n C. \4. langxte 3a tro1{oq,b a o6pa6otXe na611rOAenr'rfi.

I lor61rr, 11)7(j r.
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AITANENIIIflHAYI{CCCP

II 3 BE CTI{ fi I{P bIMCI{OT A C TP OO II 3II qE C H Ofi O E CE PBATOPII II
Tou LVIII, 1978 r.

O PACTIOIOi{TEHIIII TIflTEH
OTHOCIITEIbIIO CEITTOPHO}:I CTPYITT}'PbI

NIEi}iTTTAHETHO| O }IAIHIITIIOTO tIOJIfl

M. B. Orupr

Bce rpyunr,I nflreE 3a neptroA c 1968 uo 1974 r.6nlrr o6t,e4ulreHbi B 535 roltn.rexcoe
a(TI4BEOCTII, Afis qeIO I,IcITOJILaOBaJIIIcb KapTbI IIar[Irrlhrx uO.neir scero COlUqa, RapTbr pa-
nlron3nyqeE[fl Ea BoJrEe 9r1 cu u Hr-cnenrporeJllrorpa]orEr. Ieolrerprrvecxle rleErphr rioM-
rIJlcr(coB 6lrnl{ saueceshr Ea I(aprhr cenropuoii crpyKTypEr LIexIIJraEerEoro MarEurEom tro,irfi.
Buqucregue rtarnlrrubrx troroxoB or orAenbErrx rpyfltr fl.sres rr cyll[rapuoro troror{a B IIeJroM
no }iollrlJlexcy ue o6uapyxrlJro B Erlx raxux-atr6o oco6eagocreff ts cBflBtr co cr:pynrypoft
IreEirlJraHerHoro Marrrrrrroro troJrfi. Brr.no pacclto?peuo ra(xie pacnpeAenenlre qexrpoB RorI-
rL-IeHCOB a(TITBEOCTTT OTEOCUTeJTrnO CeI{TOpEbrX rllaEtrq. vcrasoareso, qTo aTo pactrpeAe-
reHl{e r.IMeer c;ryvarluurl xapaxrep. Caegoaate.urao, trro}r{Eo cqrrrarb, qro Ee cyqecrByer
cBr3rl Meir{Ay conneqnbr}r[ firrrEatrr[ u cextopuoii crp5'xrypoir ]re*irrJrarrerlroro lrarrurEor.o
IIOJI.g.

SUNSPOT DISTRIBUTION RELATIVE TOi INTERPLANETARY TIAGNETIC
FIELD SECTOR STRUCTURE,by M.B. Ogir.- All the sunspot groups for the period
oI 1968-1974 years were united in 535 complexes oI activitl'by using magnetic Iield rnaps
oI the rvhole Sun, the maps of 9,1 cmradio emission and Il*-spcctroheliograms. The geo-
metrical ccntres of complexes n'cre plotcd on tlie Interplanetary magnctic lield Scctor
Structure Cards. Calcujation of the magnotic fluxes {rom the scparate sunspot groups and
the summary flux irom the l.hole complcx don't shorv any peculiarity in relatiot to In-
terplanetary magnetic lield Sector Structure. The djstribution of the ccnt,res of cc,mplexes
relative to the sector boundarics rvas also studied. It rras determineri that this distribution
occurs by a pure chance.

It may be assumed that there is no conncction betueen sunspots and Inte.rplanctary
magnetic lield Sector Structure.

I{e.nr,ro pa6orhl flBJrflerc.rl rlonbrrra o6aapyrHeru4rr r{anr{x-Jrr.r6o oco6eriHo-
crefi B gBoJrroqrrr.r rpynfi trflTerr u rrx uoJro?+ierrr4rr Ha ArrCHe Coluqa ro oT]io-
rrreHr,rro K cTpynType rrelr{nJraHeTHoro NrarHr4r}roro uo[rr (rr.Nr.tr.).

Couacuo arreprrrarrcxr,rlr rrccJreAoBaHr.rflrr [1], crpyHrypa rr.\{.rr. coorBer-
crByeT HpylrHor{acIIrTa5HbI}r r{aIHIrTIrLr}r IroJrflill Ha CoJIHqe, a ceHTopHafl
rpaHr{r{a trpeAcraBnrrer co6oii JtrrHuro, rrA)rrlym rra noBepxlocrr,r co.uuqa nprr-
Sur.rgnrenr,uo c ceBepa Ha Ior lreiri4y o6nacrrrnu {oroc{eprr c {ouonr,ruu troJrrrru
0AITOIO SlIaHa. SnaVUr, eCJIU 6br ylaJrocb ycTarroBI{TL IraIllsue cBtI3tr Nreirily
u.sTHaMrr I{ cTpynrypoir }r.trr.Lr., ro 3ro 6r,r oeHasaro Ha.rrEsr,re cBrrSu r,reili,iy
rrflrHaNrrr r{ HpyrlHorracrrra6ur,rrru $oroctircprrbi}ru uoJrrrrrn Cotnqa.

Ilpr,r ar,molrrerrr.ru pa6orr,i 6r,r;ro r.rcno;rbaotsarro ylne cyqecrryrcqee fl pe;1-
craBJrelrrre o Torr, qro aHTr,rRrrne o6.nacrlr pacrjoJraraloTcrr na Co.nurlc He 6ecno-
pflAoqHo, a o6T,eAulr.slorcH B fp)-Ilnbr, rra3brBaeNbre r{or1u.r]eHca}ru aIiTIrBErocTr,r
IO C I
LLt o l.

IIcnonsaonaJlcfl cJreA)'Iorqufi ua6;rrorlilre.rrr,Hl,rrt rrareplraJr, oxBarbrBarotrlur"l
reprroA c 1968 to L974 r'.:
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1) aapuconxr[ rr Br,rsyaJrbHbre I4arrepeHrrfl r'IarHI{TI{I;Ix troJIeft trJrrer ua 6rc;r'
Jrererrfl <Co;rnesuble gaHHbIeD [4];

2) xapru rrarur{rrItlx uo;refi rcero Cotuqa I{3 }I(ypIIaJIos (Solar-Geophysical
Dala> [5];

3) xaptu
ua [5];

pa[uou3ryrleHllfl Bcero Conuqa rra BoJrEe 9,1 cu, BB.rIrhIe rar(;+(e

4) Arnac lreir{trJralreruoft cextopuofi crpyr(rypbr L957-L974 rr. [6].

1. Onucanne rtollflJrericoB aKTrrBHocrI[

BtrAe.rreune HolrtrireRCoB aHTr{Br{ocrl{ no oAlrurr roJrbKo {ororeluorpaMrlaNl
S 6ontuuucrBe cJlyqaeB BSCLNIa saTpyAHIIreJIbHO I{ HeyBepeHIIo. B upoqeCCe

1t3yqenufl ecero ua6rloAareJrbHoro MareplraJla 6una BaMeqeua BoBMoEtHocrs

6oree rosuoro o6re4uueHrrfl rpytrtr tr.flTeH B r(oMtrJleRcbr tro MarHIrrEbIM uoJIflM

rr paArrolr3.IlyqeHulo Ha BoJrHe 9,1 cnr.

Ha Haprax Marurrrrrbrx uotefi HolrtrJler(cbr BLITJTflAflT Kafi AoBoJrbrro trpor.n-
?r(egrrbre Borrhr orrirE,Irbrx rrarnrrrErrx uonefi, paaAeJreHlrbrx Mex(Ay co6ofr o6.na-

CrffNrx ropaBAO 6O;ree Cta6Oro trOJLfI. 3ru rpauuusr,re O6;racu{ NIerfiAy KONItriIeK-

cailrrl CoCrO flT 1r3 HJTOqKOBaT6IX yEITUOJTflpIIbIX IIJII4 OIIeHb HeKOMtraI(TIIhIX

c t,z 44 0,6 4s 0 42 44 q6 4s t0 12 0 4z J,i 46 48 lo lz ,a4
''x o, n n,

Puc. 2. ,{o,,rrori6re paclrpcAe!-rerlal paccroxunii IIeETpoB rpyrlr rlsreu oruocrrreJrbrlo
qerrTpoB HollllJreltcoB

a .._ x.r.E 6orrullrx rpIntr rrflreH (smax ) 150 N.l.n.), n : 252i 6 * EJrtl MaJIbIx Ip)'IIII (50 II.E.tr. <
( srlirx --< 150 rI.tr.n.), n - 2L4;6 - Arfl nop (s,,,,t < 50 M.E.tr.), n :?,15

6rauo.raputrx uoneli c HanpflE(elrrlocrr,Io or 5 [o 40 fc. Orru nrrrauyrr,I rpurlep-
EO BAOJIb rIepI{AI{aIIa C HaHiIoHo[l Or 0 \O 40o H Hexl)r, a Ilx trpor.flrfiellHocTb
tro Xo.rrrore B cpe[rrerl paBtla 10*20 renuorpa(tnqeg1llll IpaAyCa]I. Ha xaprax
paAuorlartyrrerr[.s r{a BoJrrre 9rt clr Ho}rtrJrer(cbr BIrAHbr Kar( xoJI}IbI parIIo-
flpnocrll.

Ha pzc. I uoxaaan BIIA Hecr{oJrbnux HollrrJrencoB tro }IarHIrrHLr}I tto;]f]I,
trflTHalI II pa[r{orlSilyqerurrc B oTAeJrbHocTrr.

Bcero ia neprao4 c 1968 rto 1974 r. 6r,uro BbrAeJreHo 535 xoun.neHcoB, trra

I(oTopr,rx 6u;ro 338 ((Ctrl.rlbrlblx)), r. e. TaI(IIx, KYAa BxoAI{JItr 6o.lr,urrae lpy[trbl
trfren o rrJrorqalfllrrr 6otttue 150 rvr",rn. [olefi uo;ryC$eprr. B oCTaJIbHLIx,
(crafiblx), HorlrrJrer(cax 6r,rru rurur oqer{b MaJrbIe rrflTua u tropbl r4Jrll Boo6u,e
Ee 6brro trfiTerr. flqrrra xrorJrrr pacnoJrararbcfl B KorfrrJler(cax KaK B o6or.Ix tro.ity-
ulaprrflx CpaB]-, raH II B HaHOlr-nr.r6O OAHOM IOJIyItrapIIII, trpl{qeM B IOArI }IaH-
crrlr)\ra 2()-ro quH;ra BceBeprlo\InoJIymapuu 6r,rno 6onlme rlflreH, rrerl B Ioifi-
tlolr, a n6ruar.r rrrrrrlrlryilIa llaoSopor.

lpy6r,re orIeHHrr l{oJrrorrrr,rx paBNropoB r(orltrJreficoB [alor B ocuoBlrotr SIra-
qer{rrfl or 20 go 100 re;rraorpaoucecHr,Ix rpa[ycoB c ]IaHcul\IyMo]I pacilpe[e-
JreHrrs ono;lo 60' grr irer Nrar(cr4l{yMa rr crra4a aHrtrBHocru. Bltuau MrrHIr[I-YNra

aHTI{BTIOCTII I{OrrrrJreHobr CTaHOBflTCfl BCe MeHee I1pOT.fl}r{eIIEr,IUU. omU6Ha otr-
peAe.;Ieru.s AoJrrorHr,rx paB\repoB r(or\ItrJleHcoB cocraBJrfler +10-20 reJlrrorpa-

Suuecxux rpaAycoB.
He ncerAa lro?+(Ho 6sr.no ysepenuo

rpyfifl trflTeE rrpeflcroBr'rfler co6ofi oAulr,

z%
4o

JO

cKa3aTE,, IITO [aHIrOe O6re4ZUeUUe
a rre [Ba TecHO rrp[r{blHarotr{rrx [pyr
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r( Apyry Holrrurenca. Bc.,regcrnue aroro A.rifl Jer llaxcr,rlryrra co;rueurroii aH_
Tr'lBrrocrr,r ouur6xa B oIIperei-rerrr.ru norusecrBa Horrr.rreHCoB roro;tut 5o 20o/or
a A.rrrr 1970 r. oHa ex.\e So.rute - ro 3096. Ha {aae cnala axrr.rBHocrtrr ora
trrerrbrue - xo 1096.

Er'r;ro paccrlorpero ;roJ^rorrroe pactrpeAe,ierrrre rpynu rflrcrr B npere,rax
Holln;'rcKCOB ar{TrIRIlOCTrr. oupege.,ta.rrocb paccroflnrlC rJCe\ i.p} nn ItflTeH OT
l\eIIrpoB coorBerorBylou{I1-\ }iorrr.rreHCoB B [oJrrrx prrjlrr]'ca Ho]rrrJericil. fIo;ry-
qerrrlrie pacnlleAcJreHr{rr upetrcrilBrellbl rra pIIc. 2 or1e.,rr,rro tr.Ifl rp]'n[ c pa3_
IIbtIII'I rIJIotl\aI"rllIII (rtctto.-tr,attnrt.rltcb.-rrrrrrb rc rltyflrrrl, v tiorrlpbrx 61,r.-1t 1a-
Rtlil'r'HbI S,,,,,.. OHtraa.,toct, _qIo noitrrl npaHTurIccHr.r I)atJiroueprro paclpe-
;Ie,'reHLr BAonb r(oln.-reHCo1r. lIa;rr,re rll),[rrbr c 5() 11.g.s. .-] S,,,,,, <. iiO or.f.u.
AonoirrrHo paBrro\repro llacupe[erllorcfi Bxo.rrrr 3orrr,r or 0,1o 0,8 pa:tu].ca riorr_
Ir'TreHCa. Bonuurre ?+io lpvnrbr rrr{Terr c Srrr,rr > 150 }r.J.n. orruapl';+ilr.,rIr }io}r-
IIeIrrpa4r,Irc H reorl0t'pLIqecHoll)'Itelrrpy ItoltnJrcr{co}1.,\su.rorl,rqubjl oriaBa-
JIocb Ir pacnpotreJrenrrLr t-Itynn Irrrrcir co BCrrL,rmliarril 6a,,r.,rtr ) 1It.

Bcnogcrnne DToro reolrerprrrrocHrire rle.rrrprJ riolrn.t{-)Hcon 6r,t.rrr.r rpy59
trprrilrrrrrr Ba r{-\ qe}rrpbr rfliriecrrl. I4 ;1a"rree npu r,r3}'qeHr,rrl pacrrpere,rreHtrg Horr-
Ur-IeHCOB OTIIOCI4TeJIT,IIO CTp-YItTl'pbr II.I.il. pilCC\taTpr{Ba.xOCr, rr.\lelrrr0 paLrnpC-
;leJIeIrI{e I1-\ reo}reTpI{rrccrirr\ rlerrrpoR.

2. Pacnpe4e.rr('rrrre Eollrr,-r(tlicoB aHTrrBrrocrn
GTIIocIITCJrlrro ceriroprrot"r tr.pvrtrr pr,I ;rr.]r.rr.

,[arrHr,rc o crp]'nr)'p(r tretl(rrJar{cr.rroro }rarrrrlTrroro rro.lfl
iirJraca [6J. I{eurprr nccx Il35 Horrn.JCr{coB 6u"ru rrarrece]rLr }ril
uoir crp-vHr)'pr,r no.rrfl c \,{cro}r clltsrrra rra 4,5 ;tnn.

lla pa6ot [7,8] cle1l'er, qro ]Iarrrr'rrrlLrc rrororirr or rrarer rre BHoc.ar ltrr-
IiaHOIO llH"rlaAa Il .\tCi:fiII.-IiiIleTIIOC NIaTIILI'IIIOtr nO,'rc. Olirrano 6l,r"la I]peArlpIrrjn-
Ta rronLrTRa BbItlcIII{Tb, IIeT Jrrr rtaHr.rx-,-ru6o nco6eiruocT cir r; ano;rrot(IIi.r rp)-ntr
IIflTeII, B xapaxrtrlle rl3lleHclrrrrr rrarlrtrrrlrri-\ Iroror{oB B }ia?rtXoir rp}'nne tr.rrI

t0

JO

/o

80 z 4 F I /O
t, dnu

Pue. 3. Pacupege;rennc paccronunii
rpaHrrrl
o 

- AJrfl ((curblthr\)) HotrnJclic{JD, n : ilSlJ I

raurr 6aua >lb, n:181

t)I,IJItrI B3,gTI,t II3
Haprbr ceHrop-

I{eETpO B }iO}IlrJIeIiCOB O?rrOCr tTOJrr,HO C CriTOp 116r \

(i 
- A"r,l ((Ciraobr\D, rr : 1il7; d - I:r, holttr.,leHc.)Il CO BCnLrtlI-

B lieJloNI IIO Horltrircltoy aHTI4BITOCTIT B CBfl3r.{ C Terr r4.rrIt Lrilbrtr ro"rro;+ieHrre_\I
KO}TIIJIEI{COB OTIIOCI4TC.IIb}IO }I.}I.N.

llarsutHr,te roromr4 or rIrlTCII Br,rqr.rcJrrJ;lrrcr, upr.r6;rra;t(rriHo, 1\rrc,tr )'.\rgoiiie-
IIIIf IIaItCIIlla"iILHoii HaIIp.trilieItIIOCTrr B I]t{TIle Ira niloilIaJb I].fITIIa C 1:r1p1oat
rloiryreHrl Arittnrra norysellHbr\ peB\."rrbl'rtI'oB noliaBa.il, alfo ller IITIHTTI{IIx oco-
6eunocreii B rapaltl'epo LrB-\IeIreIrI{fl noloHots rrrr ro orler.rr,Hbru lpvurril-\r , .rnr
B UeJIONT rro HOtrrrJrelicall IJ Cts.fr3r4 c rr\ oTIrorflerr.re]r ri cTpyItT)'pc ]r._\t.[.

/{,a;ree 6u.,ro paccrrorpcrto pacrpe/tc,-re}rr.re UeurpoB .!iolrrrJrc}icoB or}rocr,r-
TeJrbr{o cer(TopH-rrrx rpa}rl{r\ rI.}r.tr. orAc.;lhrro,qJrn riarfiAoro .roAa. }Ia ptrc. il, ar6
IIpel{CTaBJIeItLI cyNrNlapIrIJre paCilpeAC.rlcIIIlrl paCCTO-aIIUI"I qollrpOts H0}IIIJIcrliCOts

23

/o



Pnc. 4.Cvrtrtapuoo Icctllr'.1o-',r4,
JIOHIT(' paccToflllrll u0HTl)oB 4u
(CI.{JII,trhIX) IiO}IIIJIEfiCOB OTIIO'
crrTeJrbEo ceETopEbrx rpaHrlq ,/0
(A.,rs cerropoB c rrpoAoJlirilr-

re.rrr,Eocrt,Io > 4'l), rt: 228 (a) 20
rr orrrocrrTeJrbHo rIeETpoB ce}(To-
pon (1.;ra ccr{ropoB c ,ipogo:r;nrr- '/0
Te,-I6uocrr,ro ) 1r'l),, : 267 (6)

68
0xu

Prrc. 5. Cyrtuapnoe pacnpe[ene-
flrre c.nygaI"IHLrx qllceJr oTEocII-
TO.T]i,HO CEHTOPIThI]i TPAHI1II
(cl.roItIHa.E ;rlrutrt) II IlerIT]loll
(crr,:tLrrLIx) HorIlrJreRcoB (utTpn-
ronas)
o 

- 
olIIOCUTerbHo BCex celiropllblx

Illilrlrru, 6 - ttp[ l,cI:.rrcqellllII eeH-

Tut,oB H0poqe 4rl

o z 4 6 s /00 2 4 6 E /0
d Oxu

or ceHToprrlrx rparll{q orAeJrbrro AJr.rI (crrJlbllblx)) u (cJra6},rx) HoMnneHCoB. Ha
prrc. 3, 6 npeACraBJIeHo alIaJIorIIqHoe paCnpeAeIeHIIe I.[n H9IIu''ISHCOB, I[e
npOTTCXOALIJIr,r BCuEIII]II,I 6a;rtra > |b. I{ax sIaAuO I,I3 pllCyHHOB, uoilyqeHIIbIe
pacnpeAeJreHrrfr rrolia3brBaroT yBeJII{ceril4c sucira co6rrrurl H CeHTopHEixI rpaHIr-
qarr. STrr pacilpeAeJreHl,rtr craHoBrrrcfl 6oJree crJra?fieHrIbINILI, ecJlu ucr(JrIorIIITb.

I{B paCcIIOrpeIrI,Ifl CeHTopbI npoTrI}I{eHHOCTbIO 11r'1, t._c. CsnTaE BnoJIIIe C+op-

IrtrpoBaHHLl\II{ JtI{UIl 6o;ree upotfl?IieHHblc CeI(TopbI.- Blr4 rartoro paCnpeAeJIe-

rrl{.rl LJrfl (CUJTbIILIX) HO}IIIJreI{COB nOHaSa}I ila puc. 4, a-

,(a",ree 6rr.,ro pacclrorpeHo pacnpegeJreHrle STrrx ;+ie HollnJrer(coB, IIo yifie
orlrocr{reJl},Ho IIeIIrpoB cex'ropon (pic. 4r 6). ttax BuAHo I43 CpaBIISH:lrfr puc. 4,
a I 6, pacnpcncirerrrr.rr rlelrrpoB r(olrrrJrer(coB r(ax orHocr{TeJrbno cexTopHblx
rpaEr{q, ral( rr orrrocrrreJrr,Ho qerrTpoB ceHTopoB upaHrtrqec}il4 oiiIIHaI{oBbI.
3ro uasero lra rrbrcJrb o coBeprrreurro npoLIBBoJrr'rIolI pacnpeAeJreHI'III lioN{flJler(-

co B o rHo cr{rc.rl L,II0 ceHro plio fi crp yr(ryp},I.
Tor[a 6r,r.no paccruorperro (A"ux naxr[oro ro[a B or,qeirbHocrl,I) pac[peAeJre-

}II{e oTIIoC],lTe"rIbIIo lpaHIII{ CeI(TOPOB CTYIIAfiIIbIX qUCEJI, BSflTbIX II3 TA6JII,Iq,.

B noJrlrqecTBe, paBHolr HorucecTBy paccrloTpeIIHLIx fiOIIIIJICI(COB. oHaaa;rocr,
rrro pacnpeAeJrerrrre c;ryuaiirrrx ql,rceJr [Jr.rI Hair(Aoro roAa npafiTuqecxrt coB-

rallaer c pacupeAeJICliIIeII peaJIl,IIbIx Co6blrl4fi. IIa puc. 5 rrpcgcraB,reHLl cYr{-

-\tapHr,re pacilpeAeJrclll4fl cJlyqar:iHblx qr'Icefl rr peaJrr,Hblx co6r,rrufi.

Brmo4

lJr,rno.rrtre1rrroo uccJreAolJaHlre fror(aaa.rro, uro rler HLIKaI{rrx ocoSbI\ rrpo.EBJre-

EtrIil Hu B xaparirepe ]r3xrerrelrr{fl trrarHlrr}rr,rx lroror(oB or rIflTeH, rIl,I B pacnoiro-
,fieurrrr Cailtrrx rrflTorI oTIIoCLITeJTLTIo cTp):ItTypl,r rI.lI.rr. flo-nugr,ntou\" rrc c]-u1e-

crByer rlualluecnorl cBrlarr .\rciriny pacnpe,qeJrcrrtrrell II-ErcH rr cL)HropHLIrIIr rpa-
rI{qatrrr rr.lr.II. u, c,rrelouare.rrbrro, rrcinAv rIflTHa]IIr rr fipyrlHo]IacIIITa6HLIlIIr
trrarlllrrlrrrrNrr{ noJIEIIII Ua coJII[qe.

flpuuomy ucripcllrrcIo 6larogaprrocrb A. B. Cenepnorl)r, C' 14. fouacrcxy,
E. X'I. B;ragurrr.rpcliolly rI B. A. ItotoBy Ba oscHb noJIeBHyIo Aldcltvccllrc ilo
pa6ore.

iIrria6pr,197ti t.
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I.

O BEJIIIqIIITB BEPTIII{.\JILHOIO rPAAIIBHTA
}I.{ITPfl}ITE}IHOCTIT }IATHIITHOTO IIOJIfl

B TEHII TIflTEH

M. [m. fyceiinon

I{ayuaercx paclpeAenerrre Marur.rrroro rroJr.E B TeErr tr.flTeu no Bhlcore' Haup.axen-

EOCTb MaTEuTEOIO IIoJIfl onpeAeJreEa B pa3rlLrx ctreKTpaJrbEElx JIrrEIIfix C paaru'rnoii rrETeE-

errBEocrbro tro tronEpr.rBaqrroEEhrlr cfler(TporpaMMalr, IroJIyqeEEun sa ECT Iipxlrcxoii acrpo-

iplanuecroii o6cepnaropuu. 3a nucory o6paeonarux aurnfi upuaxra BerEsREa oraoctrTeJlL-

Eoro cMeqegtrs rroJrolr(eur.ri.i resll rrtrrra B xgpax .nururfi tr EerIpepbIBEoM crrer{Tpe rpu ua6-

nloneuutr a6'nuen Rpafi Arrcxa Coluqa.
Hafigeurr qrrcJreEEr,te BHaqcHLrs Beprrlr(aJrr,ELrx rpaArreEToB EatrpflrfienEocrIl rlarEgTHoro

torct LHIL1 B regr.r Eecro;rbr(rrx nqres. B r:ry6oruxcJro.sx, r1e Bo3EuRarot ruuuu Prr I

c' poy.nargoacrrrMrr rrrrreucrlBEocrslrrr I : I ;. 10, uanpnxeruocrl, MarEnrroro flo.'lE

yjreEr,maercq c sbrcorofi c rpaArrerrorrr I LHILh | = 0,8 -:- 2,3 lc/ru, B orEocrlreJrlrrro Bt'I-

corir4x cJro.flx Ea ypoBtreo6paaonauua a4ep alrnnfi Ho u H3 Ca II I LHI Lh l= 0,2 -+

+- 0,6 lc/xlr. aru serusnubr, troryseEHhre Heaa?ucunlo om.u,oqe,nefi., xopomo corJracylorcr co

BHaqeEtr-sMIl BepTrrxanbErirx IpaArreEToB MarsuTEoro IIoJIE, EaI"IAeEEbIIIII paEee pa3ELlllil

aBTopaMrr qilfl paape)reHruart moOenei Terrr narerr.

ON THE VERTICAL GRADIENT OF X{AGNETIC FIELD STRENGTH IN THE
SUNSPOT UMBRA, by M. J. Huseynou.- The vertical distribution of magnetic field in
the sunspot umbra is investigated. The magoetic field strength was determined lrom the

spectral lines of different intensities with the use of polarization spectro9rams, obtained at

the tower solar telescope of the Crimean astrophysical observatory. The value of shift in
positions of umbranearthelimb measured in the line core relative to that in the continu'

um tvas taken as the height of the line formation.
The values of vertical gradient of magnetic field in a few sunspot umbrae were deter-

mined. In the deep layers, rvhere the Fe I lines with. Rowland iintensity T: I - l0
originate from, the magnetic {ield strength decreases with the height; the gradient is

L.HlL,h l=0.8-+ 2.3 Gs/km. Inthe relativehighlal'ersforming the core of FI,and H3

Ca II lines, the gradient is lAlliAlz l=0.2:- 0.6 Gs/km.Thesevalues,agree vell s'ith
numerical values for the vertical gradients, determined earlier by several authors for
transparent models of the sunspot umbra.

9ncteuuue aHaqenrr.E BeprrrxaJrbubrx rpaAueEToB EarIp.rlr(eHuocru [rar-
rrrrrrroro uoJlf B rlflrEax onpeAeJl.flIoTc.E EecKoJIbHul\Itr cuoco6aMu. OAsulr ua
EUX .EBJr.EeTCfl rrSi\repeHIre IIoJr.fi B pa3ilr{qHblx JluHtr.flx, O6paayloquxcfl Ea
paBHErx Bbrcorax. Ho ua-aa 6our,uoro paaJrnqu.fl mr(aJIhI Bbrcor nprrt\IeufleilIblx
I\{oAeJreft trsrerr BeJrrrqtrrrr,r Beprrrr(aJrr,Ebrx rpaAuerrroB, HafiAeHI{bIe paBHEI}Iu

aBTOpaMtr, CITJTbHO paox0lgrc.'I. Haupuuep, rpaArreHrbl, paccquratrHble uo
MoAerrr( Marrura (u.lorriax LroAeJIb), B 5-10 paB rlpeBr,Ilnalor rpaAllellTblt
troryqaeMbre An.fl r\roAeJru Nlllmapa (upoapauuaf Mo[eflb) tl-3]. floarolry ae-
o6xoAuMo trctroJrbaoBarl Taxue Br,Icorr,I o6paaonauu.fl cner(TpaJlbur,Ix .lruEtrfi,
[ioropbre onpeAenflIorcfl rreSaBucrllo or MoAenefi tr.sTerr.
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'trilanecruo, qro s6rwau
Hpa.rr ;lrrcna Co.ruqa reHr
rrflTrla B cner{TpanbHr,rx JrII-
rrl{flx clleqaeTc.fI oTIrocr,r-
TEJIT,IIO CE NONOE{EIIUfi B

rrelpepbrBrrolr cneKrpe.
Xloxtuo lrpe.urroJroErr{16, qro
STII C^\reqeHrlfl Ter{r.r B Ha-
norf-ro ]relle xapanrepusy-
ror B6rcor)' o6paaoraur.ra
cooTBe:rcrBVElqu\ lunuft.
Bnepnr,re Ceaepnufi ra Byrr-
6a[4), earerr llarrur [5] u
Apyrue l,rcc.reAoBare"un [6-
101 erurr cnoco6olr oqeHrl"rru
cS{enu.rnur,re B6rcorr,r Bos-
III{I(HOBEIIIIfl ]IHOII{X CtrEI(T-
paJr6rrL,rx "lr.rurrli B TeHI,I tr.rrr-
na. Han Halr Haxterc.s, ro
pa ctrpef e"lelrr{ro rraIIp.fr}fi err-
HOCTI{ }IAIEI'{TTIOIO TOJI,g trO
Bbrcore, coorBercrByrcqeit
clrerqerrlrrc no",roxeunfi re-
HI{ II,fITHA I] .TII,IHI,IflX II HE-
lpepbrBHorr ctrexTpe, NroEt-
Ho orrl)e,tre"rr11Tb ttpu6l:uatr.-
Te"rIbHr,Ie 3IIaqelIILfl BepTII-
HaJlbrrbrx rpaArreHTots troJrfl
LIIiLh rreaaBr{cr,rlro or }ro-
Aeleri rrrrrra. Cpanrreur.re
BeJrrrqurr A,II ,L,14 ilorvseH-
IIIJx ra I(I{}1 nvrerl r,r rtaligeu-
Hr,r\ pitrree x"-rfl pa3Hr,rx lro-
Ae"rrefr , Boarloiitrlo, tIoaBoJrI,IT
CyAIITL O TOII, KaHafl IIII(aJIa
BrJCor c)rqccrByroqr.lx tro.
Ae"reii rrflrelr rrar,16o"lee nplr
e\I.IICUir.
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Pacupe4e.nearre Hanpalrierrrocrtr lrarnlrrnoro noilq f/
B TeIrIr pa3rrrrlHtrx rIflTeE rro rr,rcore /e'

c - 2.IX 1961 r.r rp. 251, fltrrtro a; 6 - ro He naruo 5.IX;
6 - ro )ne 7.IX; z - z.IX 1961 r., rp. 251, nsrro b; d -2.IX 1961 r., rp.251, rirrrloc; e- 18.X 1961 r., rp.286

.o.H
? rnn

?rnu

/500

I

I

2000 I
I
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/f,lTl

/f00

C lroll ue.'rbro rrrJ rrocr-
por{JrlI cooTHorrreHrre xreirtilV
Halp.ErHeHHocT6IO Nrarrrrrr-
Horo ':rotts H B Terru rre-
cl(o,[bril{x rIflTeH uo paS"rIurl-
Hbr\r. JrIHItflrt u nutcoroit u-r
o6paaonaurn h (cv. pr{cy-
uox). llrraue:,rus H Barrrr,rrra
[2, 3]. Ho afccr rrbr r.rcrorrb-
Syell TOJIE'I(O lr.rnUlr nefi-
TpaJrbrroro ,+reJreSa !-e l, r.rc-
ItflIOqI,tB IIeCr(OJlrto "'rr.rrurfi
c rrHTepr{o.rr6uuaquorrrrr,rrrn
uepexo,qalrrr lr cJroHtrrbrMfi

e([(!ex:ravn 3eelrana. X,Iatepuar rr vcJroBEfl na5rrogenlrii nogpo6rro orlr{cilllbl
n [2, 3]. Orrrerrrlt ro.rrEHo, qro ilrarrrlrrur,re pacrqenJrerrrrfl ";runuir r{BNrepeHbI
Ha rrr4r(pocKone III{P-l2, cpe4nexBa;lparrlrlEas oruu6Ha orpeAeJleHrii H to
HairiAofi rrfi:urn:rr 50-120 fc s aasucurrocrlr or NIIIoi+(I/Ireir.q gl,2 n nuneI,iHofi

Itrrcflepctrfi ctreHrpoB.
3a Bbrcory o6paaorauraa h Ra?fiAoii JrIrHIr[ [or.1oqe HrIg [IbI IrpI,IIIfl-
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2.IX

5.IX
7.IX

r8.x

92

1,3
1,3
0,8
1r3
0,9

0,6
0,2
0,4
1,0
0,5
0,6

fp. N 251, rrlrro a

To >He, nsrno Zr

) IIfiTEO C

I'p. "if, 251, rttt'rro a

)D
Ip. .\, 286, ;rn4ep

rII BeruquHy, coorBercrByrotrlyrc c]retrleHrrro rroJrorfieHrrE TeHII tr.ErHa B sApe
JltrEtrr4 orHocureJrbHo ee troJIoHteHr{.fl B HetrpepbrBHoM cner(Tpe trpr,r Ha6JrroAeHuu
B6ntrBu r{pafl AtrcHa Coluqa. Nlarrur HarrreJl BaBr,rcu}rocrb rrerr(Ay poyJral{AoB-
cfiofi r.ruTencrrBrrocrbro r4 BeJrr4qr{Hor,1 BhrrrreyxaaarrHoro cNretr{eHl{fl (clr. Snr. 4
s tt0]). Corracno arofi BaBucul{ocrrr ro rraBecrHErNr poyJraHAoBcnr{rr rlureHcr{B-
I{OCT.SNr M},I OtrpeAeiruIu SHaserfiifr h lilfl nprrlreH-frelrbrx ]ralrrr ctrer(rpaJrr,Hr,rx
,'rurrtrft. flparga, nprl Tar(oNr onpeAeJreHrru lL BlF'ocurc-fl HeHoropa.s oruII6Ha,
TaK ftaK He yqrrTr,rBaercfl pasJrlrqr.re rry6lru o6pasoBauufl HerrpepLrBrroro crer(r-
pa B pasJrrrcHr,rx [JIr,rIIax Boirrr fu. Ho Brlufl:F.ue 3roft oltru6Hr{ Ha otrpeAeJreHrrrl
BHarreIIfifi LHILh rle Nlo?r{er 6r,rrr, anaqr.rreJrL,rrbrM, 1460, tso-trepBbrx, paBJrI{qI4e h
EetrpepbrBHOIO CIIeI(Tpa B paSHr,rX AJrr.rrrax sorrr [e6o,,]rrrrroe, Bo-tsTopbrx, Jlutt\Lfr.
c paSHr,rNrtr I{HTeHCT4BHOCTENTT{ (nr,rCOraMU O6paaOnarUrn) nourr.r paBHoNrepHo
pactrpeAerrelrbl tro creKrpy.

Ha pucynHe uo ocr{ a6cr{rrcc orJrox{crra Bricora h ornocureJrbrro ypoBr.a
taSJryqeHIIfl IreupepblBHoro cleKTpa Terrr.r rrflTHa, Iro ocu opAl{rraT - BeJlr4quHa
Eatrp.Elr(eHr{ocTrr }rarHr{rrroro ro"rrfl H. J\tn Jr\t:F.:i1rft c oArrHaHoBErrrrl poyJraHAoB-
cr(r{Mu IrrrrerrcrlBHocT.flNrrr Berr.lsuHa 11 ocpc[rreua. I{a prrcyrrHe pasNrepbr ToqeH
cooTBeTcTByIoT rrrrcJly nuuuii: calra.rr nra"rrerrLHarl ToqKa - oArrofi Jrrrrrrru, Iratr-
6orr,mag - Bocblllr nrttfiifl:\r.

I4a pucyuna Brr[Ho, qro [lr.fl Bcex rrflrerr BeJrusuHa 11 n cpegnelr yNrerr6-
maercfl c Br,rcororl. CHopoctr, uBrrerrerrrrfl If c nucoroit paa;rravrra IJI.rr paBrlblx
rrflrerr. fl"tx ognoro r.r roro rr(e rlrrrHa (unrno a rp. .l\i 251) oua rrarreuflcrcfl co
BperreEelr. B cloe h = 50 - 150 r(Nr Bo Nrrrorr,rx c"rryqaflx 11 cnaAaer rreAJrerr-
Eee, qelr s 6";r[r+iafim[x 6oree Br,Iconr{x c,rror{x. Ulrorga B arorr croc 6ygro 6rr
IIpoucxolr,rr Jlair{e HeHoropoe yBerrr.rqcrrr,rc 11 c rr,rcorori. I{o rogo6uufi a{-
$exr, noarrox{rro, cBflBarr c }IeoAlropoArrocrr,ro rerrr,r rrrrrHa. llo"[c B arorr cJroe
USrrepeIIo B JIIIHIIflx C I4HTeIICIIIBHOCTbIo l:0 -2, uorerrql,IaJrLr roe6ymge-
rrrr.fl rrx }rrri+iHero ypoBHfi 6orrruue. 3ru "ur4Huu B crreHTpe Terru [.sTHa B ocHoB-
rrorr ocfla6eBaror. IloaTorry B[oJrHe Bepo.ETrro, qro BH.ra;1 rrau6olee relrubrx
yBJroB :rerru (ya,nor c nau6o;rr,nrr,rrur 11) B arr'rx Jrr'rrrnflr Barrerrro ynrerrr,ulaercr.
Tanar Boalroir{Frocrr, crregyer rra peayJrbraron pa6or 111-14).

flo pacnpegeJreHr.rro EarrpflifieHHocrrr rlarHrrrrroro uo.rrfl rro Dbrcore Nrr,r oqe-
rrr,rnu npra5;rr.rar.rreJrbrrEJe Brraqerrrrrr Beprr4r(aJrbHoro rpa[r,rer]'ra rrarrpr{}KerrHocrtr
IrarHrrrHoro no"un AII/Ala n cnoe c lt. := 150 . 500 xrr. ,("un paaur,rx rtflreu
Berrrrqr{Ha I LI{lLl I rraxollrrcn B rrpe[c.Trax 0,8 - 2,3 lc/xrr (crr. ra6luqy).

L;rr oupexe"[eHlt.s Beprr,IHaJrbrloro rpagl4enra All/A/z rrtr 5o;ree BLrcoHrrx
ypoBrr-Ex rral ITflTHoNI r\rri Ir3rrepr.rirr4 rrarHr4THoe paculell.]rerrr{e Afu71 Jrr{rrnr'i I{a
u I{, Ca II n tex Ete rrfirna\. 3ru raerrepeHr{fl 6r,r.nlr uponelerrbr rro Barrucflil[
rra calropcrrrcrprlpyroqelr lrrrxpo$orosrerpe MO-1r. Xleroluna raxrrx r{Blrepe-
unft Afus uolpo6no orlrrcbrBaJracb rralrr{ e [15]. Orrrcrlrrr, qro ]raflp.sn{euHocrF,
rrarHrlrHoro no;rn II onpeAe"rlfl,iracr rro cnBr{ra}r HoHT}riloB ",rlrrrurl Bo Baar4rrrro
oprororra,-rE,r{Lr\ rlofiflpr{Bar{rrrrx g;ra H, ua paccrofl}rrrr{ or r\orrrlla.uurrlau Al, :
: -l- (0,30 -:- 0,40) -,\, a ;1"rrx IJ, Ca 1I Al, : -l- (0,05 :- 0,10) -\. llo;ryveu-
EbIe pegy.rlbrarrl rlonagr{B&ror, sro uaA TeHbIo rrqrerr Ha ypoB}rrrx o5paaonauran
qelrrpaJrrrrhlr.racrer,l rrrnuii H, u H., Ca II r,rlrerorcn 6o.,rr,ulrrc noirfi c rranpfi-

2 IIBB. I{pbrs{crior:i oocepBaroptrtr, T. LYIII



?r(eHrrocrbro fI : (1000 -i- 1600) + 200 Ic. Sroeqe pa3 roArBeplnAaerBbrBoA
Cenepnoro z Byu6rr [4] o rou, qro ]rarHr{rHbre uoJrfl Jrerfio rrpoutrKaror rra Ao-
BoJrbrro 6o.nrmyro Bbrcory HaA Terrbro rrrrreH.

Vcronno trpnHsB Boail{o}nHyro cpeAHroro Br,rcory o6paaonauufl fl[ep runuft
H, u H, Ca II oxoro 1500 xlr tr ocpeArrrrB 3HaseHuff Haul).s?fieHHocrr{ }rarurrr-
Horo IroJr.s 11, uo.rryueuHr,re rro Hrrtr{, trrbr rpy6o or{eurrJru cpeguue Be.rruquHhr
LHILh Ar.E LrByrIeHHbIx tlsreH B cJroe c sbrcorofi h=.51)0 --1500 xu.,(.na
paaubrx trflrelr BHaceHrfl | LHlLhl a arolr cJroe B ocnoBHr)r\r HaxoAflrcfl B trpe-
[errax 0,2-0,6 fc/xlr, Ho AJrfl trflrua a rp. N 251, ua6rrcAr)HHoro 5.IX 1961 r.,
lLHlLhl = 1 fcixrr (mr. ra6.nuqy). Heo6xoguno eqe paa rogqepxHyrb, qro
arrr BHaqerrus. L,HlLh oqeHr, rpu6.nuaureJrbHbre, rax KaK trpraH.flTafl Bbrcora
o6paaonauufr, Jruurrfr. H* u H, Ca II n reHrr tr.flrrra BecbMa rpy6aa. Bo-uepnux,
peSyJrbTaTbr pa8r[qHErx aBTopoB no o[peAeJreHIIIo BLIcoTl,r o6paaonaEu.E STux
lrauufi uo ua6.urogeur{.flM tr,areu s6Jrua[ nranr6a Brra9]rreJrrrrro pacxoA.ETcrr, Bo-
Bropbrx, ArE paanurrHhrx rr.flTerr noryqarorcfl paaHbre Br,rcorhr t5-9].

Tannu o6pasolr, Molnuo saxJrroqr.rrb cJreAyroqee.
Haupaxtenuocrb lrarHrrruoro uoJrfl B TeHrr uByceuuhrx rr.ETeIr yMerrblxaercf

c nrrcoroft c rpaAuer{rolr 0,8 - 2rB lc/xrr B cJroe c h =150-+- 500 xu, a ua
6ouee sbrcoxr.rx ypoBHflx (or h = 500 Klr [o Bhrcor o6paaonaurax s[ep nunuft
H. r II, Ca II) | LHlLhl:0,2 -i- 0,6 fclru. Beluqrana Beprr?rxarrr,Horo rpa-
AueHTa lrarurrruoro troJrfl paaJrrrqEa Ar.E paaHbrx trrrrerr, oHa nptrMepuo n 2-
4 paaa yMerrbrtraercfi c trepexoAolr or rry6orux cJroeB K cJro.EM xporuoc{eprr
HaA TeHbro Ir.flrerr, ,(:ra oguoro u roro Ete trflrrra BeprtrKaJrbHrrfi rpagueur rroJrfi
LH I Lh uaMerrrerc.E co BpeMerleM.

r{ucnesurreaHaqeEu-fl LHILh, otrpeAeJrerrHbre BAecb rdeaaoucuJwo om uo1e.q,eft
Ir.[TeH, XOpOIIIO CorJraCyroTcfi C BeItrqr.rHarrrr BepTIrHaJrbHr,tx IpaAr.reHToB rroJr.s,
EafiAeuubrx pauee paaur,rlrr{ aBropanrr no paape?ffenx,wu no)emn. ll-3, 761.

Brrparxaro I{cnpenuroro 6rarogapuocrr, axagemuxy A. E. Cenepuouy,
H. H. Creuansr z D. A. Eapanoncxolry aa Ba)firrr,re BaMoqaur{fl u coBerrr.

Ilpuweuau,ue npu HoppenmApe. Horga crarbfl 6una s reqarl{, s ttAO AH
CCCP [ocry[r4Jra pa6ora [17], rge Afifl Br,rrrrrcJreHrrs BeplrrxaJlbHoro rpaArleu-
Ta lrarHr{THoro [oJrfl ],rcroJrbByercfl rrrxa.rra Bbrcor rlroAe.'rn rrflren no [18].!IIo-
ryqeHHr,re r [171 BEaqenrrfl rpagueura (0,7 fc/Hn<All/Alz<2 lclxu) co-
rracyrorcE c pesyJrbraralrr4 rracrofuefi pa6ornr.

12 aoalpn 1976 r.
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Tou LVIII, 1978 r.

CTPYKTYPA JIOI(AJIbHOIO UCTOIIHUKA HA COJIHqE
Iro HAEJIIOAEHT{flM SATMEHT,Ifl

IIPu tloMorrlrl PT-22 I(AO AH CCCP

B I{HTEIPA.,TbHOM
Ir qITPHyJLflPHO-[OJrflPr{SOBAHHOM USIyrrEHU[

HA BOJIHE 1,35 cnr

C. JI. ,{ouunn, B. A. B{auon, B. A. Kopceucnnii,
tr{. I. Monceer, H, C. Ilecrepon

Oupegenenr'r trapaMerprr paAuotrcrorrrur(a, cBEgarroro c rpytrtroii tr.areE JS 24
Eo 6ronnereEro <Corseq**re AaEEEre) [3], no ua6urcAeErrgM aaTMeErrE Co.uuqa trptr rroMoqrr
paAtrorenecroua c slrcoxoft EanpaBJreuEocrrro. I{ctoqsux xar B rlrrpxyrrapxo-troJrapEao-
BasEoM (7), tax u B trErerpanruolr (1) r43flyseEusx cocroEJr ua rpex KoMtroEeEToB c pa3-
MepaMtr 8, 12, 30', tronolr{eEu.s noropr,rx s I fi V coBrraAaJrrr. .fiprocrrue reMtreparypEr r(oM-
troEeEroB cocraBJraJrtr (0,6 +- 3,1).105 K u (3,5 - 19).103 K s nErerpanrEoM u rronsprrao-
BaEEOII ESnJrrIeEUtr COOTBeTCTBeEEO.

STRUCTURE OF A LOCAL SOURCE ON THE SUN OBTAINED FROM THE
ECLIPSE OBSERVATIONS WITH THE 22-METER RADIO TELESCOPE IN THE
INTEGRAL AND CIRCULAR-POLARIZED LIGHT ON 1.35 CM, by S. L. Domnin,
V. A, Efanoa, V. A. Korsenskii, I. G. Moiseea and lV. S. Nesterou.- Parameters of the
radio source, conDected with the sunspot group N 24 (according to the Bulletin Solar Data
[3]) were determined using the radio telescope with a narrow beam diagramm. The source
in both circular-polarized (7) and integral (1) light consisted of the three components with
the dimensions o{ 8, 12 and 30 seconds of arc, rvhose positions coincided in .I aud 7. The
brightness temperatures of the components rvere (0.6-3.1) X 106 K in .I and (3.5-19) X
X103KinV.

29.IV 1976 r. na 22-rrrerpoBoM paAuorerrecxorre ItAO AH CCCP rra BoJr-
Ee 1,35 cM 6burr.r rrpoBeAeubr Ea6,'troAeuurr BarMerrr{fl Colnqa B urrrerpaJrbHoM
u qr{pKynflpEo-uoJr.fipuBoBarrrloM II3ilyqeIIuI{. Yrnosoe paspertreErre paAr,:.o-
TeJrecKorla cocTaBJrflJro 2"6 to aSr4MyTy g. 2"5 uo Bbrcore rraA roprrBoHTolr.
,[,ur na6nro4errtrft rrcuoJrbaoBanc.E paAtrorroJr.Epuilrerp, troBBoJrflBmufi perrr-
crpr{poBarb oAEoBpeMeurro trapaMerprr Croxca I u V n aHaJroroBo}r ra qll{ponoru
BuAax. 9yacrnrarerbrrocrr, paAr,roMerpa tro o6ouM KaHaJraM cocTaBJr.EJra - 7 K,
trpocaquBaEue rJeuoJl.flptrSoBaHrrofo curHaJra B HaHaJr 7 ue upearrmailo 70/o.
Perucrpaqurr Bbrxognbrx cImHaJroB n qzSpononr Br,rAe ocytr{ecrBJr-flJracb c [o-
Irloq,blo 3BM (HAI4PI{-KI [1], .rro IroBBoJruJro ucxflrosrlrb BJrrr.flr{r,re Boarrox(-
nofi necra6trJrbrrocrlr paAr.ror{erpa Ea [oryqeurrnre peayJrbrarrr [2].

Pacserurre o6crosrerrcrBa BarMerru.s AJrfi r{ecrotroJroxreuur PT-22 (lraH-
crrlraJrbEafl {aaa 0,8) ynaaarrbr rra ptrc. 1, rge Earreceua rpaenroprrfl ABrr}fieHr{.a
I{el{rpa jlyurr oruocureJrbuo r{euTpa corHequoro [trcxa r.r npr.rBegeuo pacnpe-
AeneHue paAr,ro.Epnocru tro conuqy Ea BoJrrre 1,35 clr, uoryqelIlloe B [eHb
BarMeHtrfl Ha cpelHtrft Mor\rerrr 8h10mUT. I4ao{oru o6oanaqeur,r B ypoBHflx cr{r-
IraJra or EeBoaMyqeunoro Co.nnqa.
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Pnc. I. Pacnpele.reHrle patrloflpfiocrrr no
;1r'rcny Oo.rnrla B IL.Irb Bar,\rcHl1.tr

P n c. 2, fI orotxeurre rrcrosnrrlt(r B orrrocrlTe JI rr
E0 rp)'rirrbl rrflTorI

I-Iurxe r{Birolrieilbr peayJrr,Tarr,r Ha6nroAerrurt roxa.rrbuoro ucrorIHLIHa (JII{)
(i HoopAr{Hararrrl 2BW, 8S (crr. puc. 1), cB.fl3a}IHoro c rp:inroii N 24 uo 6ro.'r-
.rrererrro <ConresHbre AaI{HbIe) [3].

Ha6rro4eru.rfl Barnrelrltir II4 upu ilorlotrll'I alrreHlr c BLIcoHofr paapemarc-
trIeii c1roco6nocrrro IroHirro npoBoArrrr, ilByrrt{ MeroAat'I{: conpoBo}riAenr{eM
ca1{oro JII4 luarparrrrofi rrarpaBJreulrocru a}ITcrIHr,I u c('rrpoBorfiAeHrlerl Jr)E-
noro rrarr6a trprr npoxoTr{AeIII4rI ero 'rcpea JIII.

I3 uepnorrr c;ryqae B Br,IxoAIIolI cLIrHaJIe 6yget trpucyrcrBonarl 6r,rcrpo ua-
ilrerflrorqar{crr cocraB.rrrrroqa-fl, osycJroBreHrrax Bar{pErrr{e}r I{Jrr{ orI{pbtrrre}I JIy-
rrort coccnru,rx yqacrnoB IIeBoBlIytrI,eIIIoIo Colrrqa. Vser ee sarpyAIIrITenelrt
rar{ HaH OnpCACJIeIIEa.fl saorb LIBJIyqeHIIfI lleBo3rrytqeHlloro COJIHqa nOCTy-
naer rrepea 6oxosbre irerrccrr{rr. Hpolre roro, rICHaiIierIrr.E B lla6.flroAaerloe p39_

npeIIeJrerrl{c paI(IIo,rIpItocrII nO JII4 6ylyt BIIoCI,ITLC.TI relI, qro paarrepr,I JItr{
,ri uorrr" 1,35 crr, oilpeAeJrcIIHLIe paHee Iro BI{eBar}IeHIrbNI Ha6lrIoAeHflnttr l4l,
cpaBrrr{rrLr IrJrrr npeBr,r[aror pa3]repbI IJTaBIIOTO JreIreCTHa AIraIpaIIIlbI rIaUpaB-
tLrrrocru PT-22: Bo nroporr crryqae IIBlIeHelIIrfl BLIxoAtIoro cI{r}IaJIa 6}l}'r
o6yClon;renbl ToJIt,Ko IIeo[HopoAIIocr.s]III pacflpe[eJle]III [ .sprocTHofi TeNIne-

parypbr Ha tryrlr [Br4?rieHr.r.fr xllalparr]rbl ]IaIpaBJIeIIHOCT]I aHTeIIHbI, troc]toJlb-
Hy c\irHaJr or cnoxofiuoro Co.lrnqa 6y4er llrrcrr] trocro.firlrlyro ncnuuzrry. Cou-
poBolr{AeHr{e JrylruoIo "-rltrt6a npeAIIoIIruTeJILHo n g1Ifl trOn.EpIISaIUIOHHoIo

HaHa,qa, TaH HaH B STOII CJIyIIae ylpoqaeTcfl yrleT BJIunIII,I.fl HpOCC-nOJIflpIlSa-
rlroprrr,rx flenecr]toB. tr{cxoga I,IB DrI4x Coo6paffielu.{it, nllu na6;rrO[eHraflI ]IbI
rpulrelrrr,rr'r nropori cnoco6 - ilrt'rcltIIa cortpono?rii1a.T a .rr'nt6 JIyHr,r'
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Pnc. 3. Perncrporpau\r6r BbrroilHrrx crlrHaJroB palrolo,rrprrrrcrpa nprr orlifbrrnrr Jror(arb-
IIOrO rICTOrrEr.r(a, CrJraEterrrrLrc c flo[rotrl],rc orrcpaTopa cHoJrr,3rrtucro cpelHero c neprroAolll
ycpeAEeErrfi 20 c, uro coorBercrByeT 6t

Ha6nrcgeuufl troHaBaJrrr, cro JItr{ cocro.flJr rra rpex Hol\rrorreHroB paBlreparrl
or B 11o 30". tr4aryverrre Bcex rpex KorrnoHeHToB 6rruo uolRprraoBano rro Jre-
BONry r{pyry, trpr4se}r troJro?fierrr{c rr paSNrepbr r4x B rroJr.spr{BoBarrrroNr r{ rrerroJr.E-
pr43oBaHHONr r43flyCeHu.flX npaHTr4qeCKU CoBrraAa,rrr{. Ha pfic. 2 [or{aSarro pac-
NoJIOH{EHI{E HOIINOIIEIITOS JItr{ OTHOCT,ITe"TIb}IO TpyIItrbI IIflTeIT. fIpla NT,TilO;TIICHuIT
pIICyHKa r{CnOJrr,SOBaJrrrcb {ororpasur,r, I1o.r]yqerrrrbre Ira oIrTI4qecKorr TeJIe-
cxorle Cnyrri6r,r Co"uuqa AOP-2 npra Barphrrr{rr r.r orr{pbrrrrrr rpylnbr c r{rrrepBa-
;rorr 0,5-2 rrurr.l flgpa rr.Ereu Br,rAeJrerrbr roprraorrra.rrrrnoii rrrrpr4xoBnoii. Ha-
ilpsEtclrHocTl,r I{ noJrflpHocTlr lrarlrlltTHbrx noneii B rrr4x -yHa3aH],I coIJIacHo [3].
tr{cto-rnuxu BaHyNrepoBarrbr rro oqepeA}rocrr,I rrx ro.sB.rre}rr.r.E nprr orltpr,rrr{Ir
JII'I. Perr,rcrporparrrrbr napar{erpoB I tr V [aHbr Ha puc. 3. Bepruxarr,rrr,rrrra
orpeBKaMII yHaBaIrbI llaclnra6bl aanr.rcefi B a]rrcElrLrx rer\rreparypax. Iy'qacT-
HII, COOTBeTCTByI{IUI4C OTItpLITI{rc fiO}1IIOIIeIITOB, OTlIeqeIIbI COOTBeTCTByIOtrUIMtr
qu{partr. O6paqaer Ha ce6ff BHlrrrarrre ror Saxr, qro r{or\rrorrerrr ,3 orqer"rluBo
BI]IAeJIfleTC.fi B IrOJrflpIrSOBalrHOlr LrSIyqelrl4[, Tor[a ItaH B Ir]rTelpaJrr,HoNr ero
rroqrr.r He BrrArro. 3ro, no-nugurrotrry, cB.rraarro c relr, qro ero I{Bryrrenue crrrr,-
rro noJrflprraoBarro, a B r,rHTerpaJrbnolr rraJryqerrrru aSSext ero orxpBrrufi crJra-
i+(CII BBIXO[O]I U3 trI{arpa\rIIbI IIaIpaBJIeHIIOCTII aIITeIIHLI [Byx IIpeAb][yqIII
6ol ee urrreHcr.rBrrr,rri Hor{rroHeHToB.

flapauerpr,r HorrilorrerrroB, onpeAeJreHHbre rro rra6JrroAerrrr.srr orr(pbrrrrrr
tr Bar{pr,rrrr.a JII4, uprancAen},r B Ta6JTuqe.

Cpe;1nue rcoNrerprrqecxl{e paB}repbr HorrnoueHToB 0, orrpe[eJrflJrrrcb corJrac-
rro Br,rpainerruro 0,, - /0p; r[e 0., rr 0o - paarreprr r,rcroqEtrHa, noilyrrerr-
HIJe npr ero l;itltl)bllurr rr orprJlnrr coorBercrBeuHo. ArrreEHble reilrtreparypr,r
7,, ot Horruorrelrron onpe[eJrtlJrrlcB B npeAnoJroxterrfi rr, qro EpHocrrrafl TeMtrepa-

1 (ltttrrtrirt r0.r5't1s1l1,1 II. B. \latnocnr,rrr rr E. \I. Eproruoroii.
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15,t

rypa ctroxoftnoro Coluqa TsO : 9,7.103 K [4], a flpr(ocrubre rerrtreparypr T,
BrrqtrcJr.s.ntrcb Anff paBrroMepHoro pactrpeAeile]Jr7fl. paAtroffpr(ocrr.r B rrpeAeJrax
xpyra c yrnoBbrM ArraMeTpoM 0,n coruacuo Br,rpaHerrum i

Tn:
T

ll *T^o,
,1,-.'o{-(;h)'}]

rAe 7u - aETeurrafl reMtreparypa or I{crosurarta, q - oruoruerrr{e reJrecHr,rx
yrnoB rJraBEoro Jrerrecrxa rr Ar(arpalrlrbr r{a[paBJrerrHocrr{, 0o,u - paaMepbr
rJIaBEoro JIetrecrxa Auarpa[rlrbr rra[paBJIeHrrocrrl Ha ypoBrre uo;roounuofi lroq-
EOCTtr.

flnoruocrlr uoror(oB uaJr)ruerrufi HoMuoEeHroB otrpege,rrflirr4cb rro {opuy.ne
S :ZkTqQrrllu2, rge lc - nocroauua.s Eorr,r{rrarra, l, - Aruna BoJrH6r, Q, -renecsblfi yror ucroquuna. flpoqelrr troJrflprraaqr,rr4 rrar-rfy€Hrrrr KolrtroueHra
P : (L - R)I(L + R), r4e Ii u Z oauacaror rrJrorHocrrr rroroxoB trpaBo- rr
JIeBorronflpuaoBarrHr,rx cocraBn.Erotr{ux r{BlyseHr4.E. tr{uqeHcrr n ra6nuqe V
u / orsocsrcfi coorBercrBeuuo K AaHur,rrr noJrflprraoBaHHoro rr fletroJr,Epr{Bo-
BaEEOTO I{3JIyrleHtrfi.

flpu paccntorpeurrlr pllc. 3 o5paqaer rra ce6.s BHr4NraHrre ro, qro rrBnyqeHrre
KoMtroEeETa 2 mlaeet JreBorroJrflpr{BoBaHHyro cocraB,rrarorqyro, Tax Hax oH Jro-
I(aJltr3yercfl s6ruez rrsrer{ c upeo6ragarcqefr N-nonapuocrbro, ro ero r43ryqe-
Etre cneAyer o?I{r{Aarb upaBotroJrf,pr{BoBaHHl,r\r, qro coorBercrBoBaJro 6rr upe-
o6aaAasuro seo6srxuonerruoft Bonnu B ero uaJryrrenura [5]. fIo-nra4nlromy, Mar-
EtrTrroe uoJle B xponroc$epe Ha ypoBH.Ex, coorBercrByroqrrx Bbrxotry paArror.ra-
JrylreErr.E ua l,:1,35 cnr, rarreJro 6o;ree cloxrnr,rii xapaxrep, qeNr aro cJreAyer
ua ua6lmgenrafi na ypoBHe {oroc{epr,r. Boarrox{uo, qro B xpo,lroc{epe upe-
o6.rraAara S-uonxprrocrb ilrarlrrrrrroro rroJrfl, rroarolry r,ra,rryrreH[e aroro r(oM-
rroEerrra oKaaaJrocr, JreBo[oJrflprr3oBarrrrLr]r. Ha6;rrogenux II4 uepeg BarrrerrtTeM
yr(aSbIBaIoT Ha rrpeo6naAarrr{e B ero u3.[yqeHrlr{ JreBoloJr.frpr{soBarruofr cocraa-
narcqeit. Cteuenr rroJrflpr4aar{r4rrr ero cocraBJrflJra 516%, qro xopomo coorBer-
cTByeT cTeueHr/r rroJlrrpr4sarlr{u cy}rilIapfloro r{sryrreuun IIl4, oupeqelnenrofi
Iro [aHHr,rrI ra6rraqrr )Sl-/:S, :5,89/0, gAccE Siy u,S; - froror(u xorrtro-
IIeHTOB B trOnfl p\13OBaI{HOlrr rr rre[oJrfl pII3OBaHHO]r USryqeHur4 COOTBeTCTBeHTT0.

Cpanueurae AaI{HIJX ua6nrcr4erruii, noryuenrrrrx fiepeg BarNrenrreM rr Bo Bpe-
1\(.t[ HelO, CBI,IAeTeJIE,CTByeT O TO]I, qTO OCIIOBIIaff rIaCTb IISiIyqeIII4.fI JII{ COCpe-

Aororlelra B KoltrrartTrrbrx [eraJrflx. Tax, rloror( ero [o BarrreHr,rfl cocraBJrflJr
(3,8 -+- 1,3).19-zz }lr'nr-2.fq-1, a cyrnrapur,ul rroroK r4aryr{euufl HoMroEer{-
ToB, r(an BrrAHo za ra6nraqr,r, cocraBJrfler (3,2 -r 1).19-zz Br.u-2.ft1-l. Cxc-
[oBareJrbuo, ccJrl{ gu{{ysrrrrit HorrrroHe]rr rrr{eercrr, ro rroror( ero rraJryrrerrrrfl
rre trpeBrlrrraer 20Yo or rro..rrroro norona flL ltorrucHenrbr neryueuzr Jftr4,
coBtra4arcIqrre ilo rloJroE{erlnro c rreii:rpanr,rrElrulTrrlur.rflrrr.r NrarHrrrlroro troJrq,
Ee 6brurr o6uapy;rtenr,r.

Tarult o6paaorr, ua,ryqerrtre Jflf, cnaaauHoro c rpyuuofi J\& 24, cocpeAoro-
qeEo B ocrroBrroN{ B Ko}I[orlerrrax, 6"tRaxr{x Ilo troJrortenlrrc H or[err,Hr,rM rIa-
crfiM rpyutrbl I4 trrreroqr{x pa3Mepri 8-30". Cpe,qnax flpr{ocrHafl relrtreparypa
KOMIIOIIEETOB COCTABJIflET * 2. {05 K. IIO,'TAPITAONAIIHOE IIO KPYIY I{sJIYqEHtrE
JIOr(aJIIISOBaHO TaHirte R OTAeJrbrrbrx r(o\{[i)rrerrTax, pa3]rephl I{ troJloxteHEe Ko-
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Topbrx coBtraAaroT c pasMepaMu tr troJroE(eHueM r(oMtroEesroB B trnTerpanbEolti
uanyqeEutr. llcroquuxu 6uuaxux paaMepoB B afiruBur,rx o6;racrgx o6uapyxu-
Balorc.fl u uo sa6rroAeHtr.EM trpoxorfi[enua Mepxyprrrr tro 1ucry Corsqa [6].
[tpoue roro, Earrru peayJrbrarbr ua6.nrogeurft n uurerpaJrbuoM uanytreur{tr
EaxoA.flrc.E B xopomeM corJracul{ c AaHHLrMr,r BarMeuHbrx ua6urogenufi na 6lraa-
Hux BoJrrrax, uoJryqenubrx Ea auailorEqHoM paguoreJrecxotrc [7, 8J.

flera6pr 1976 r.
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Eecmepoe H. C,, Cmpenxa ItI . rt. l4zn. Hpur.rcrofi aerpolpua. o6c., !977, 57, Z\b.
4_oxnuru C.I.,.. Efiano-e B. A., Kopceurnufi. B. A., Mouieeo II. I., Hecmepoa H. C.
llaa. I(pur.rcxofi acrpo(fua. o6c., !977,57, 199.
Coruesrue IaEHEre, 1976, N 4.
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AI{AAEl\Tlifl. HAYIT CCCP

IT 3.B E C T I{ fl I{ P LI M C Ii O fi A C T P O O II 3 II !I E C H O trt O E C E P B A T O P II ?I

Tou LVIII, 1978 r.

oE rrSMEHEHr,rr{ IIUAMETPA p.,urrouSoBpA}nEHuf coJrHuA
B ITOPOTKOBOJIHOBOfr .rACTrr C.{HTT,TMETPOBOIO Ar{AIASOHA

A. tD. Eauypzn, A. C. finoparunn, H. H. Epromen, JI. If. [uerxon

o6uapyxeno, qro paArrorrao6pa;ncrrre Ea ftparo grrcra colrqa B Alrana3oge BoJrE
1,9-3,5 clt ne o6na4aet rpyroroii cnlrltetpneft. Ha6rrogaelroe orxJrouerirre pagnolao6paxe-
rrlrE or RpyroBor"r cr{M}rerpr{E o6ycroureuo :

a) norp.raunelr rra r{parc coraesuoro Arrcxa;
6) orrocnrellulilr ymrrpeurreM paArroArrcxa Corurla B Ea[paBJreErrrr ar{Baropa.
Orsorleutre AlraMcrpa palllronao6paxeunx Coraqal n naupan;rcrrrrrr or{Baropa K Arr-

alleTpy BAonb qeETpaJILEoro lIepIIAIIaEa BoapacTaeT c ;1;rlrnoir Bo;rrr,r rr c ypoBEeM coJrgeq-
EOI"I AI{TIIBEOCTII.

ON A CHANGE OF DIAMETER OF RADIO IX,IAGE OF TI.IE SUN AT SI{ORT
CENTIIIETRE WAVELENGTHS, by A. F. Bachurin, A. s. DuorJashtn, N. N. Eriu-
slrcu,L. I.Tsuetkou.- It is foundthataradioimageatlimbof solardishatthet.g-35
cm rvavelengths band have not a circular symmctry. Thc obscrved deviation of radio image
from a circular symmetry have' been conditioncd b-v:

a) a brightening on limb oI solar disk;
b) relative rvidcnilg ol solar radio disk along thc cquator.
It is found ttrat rciation o[ dianretcr of radio image oI the Sun along the equator to

diameter along thc polar a\is increasc rl'ith rvavi,length and a lcvel of solar activity,

rlpu cxarrnpoBalrr{r{ ilrrcxa cr.urrqa rra PT-22 HAo AH cccP 6rrro earre-
rreHo, qro rra BoJrrra\ 7,9;2,5 u li,5 crr mrrprrrra aanr4cerl cxarroB, npoBe[eHnbrx
BAoJIb Oc\t q,, IICCfio"rIIrIto 6olrrue, rIc\I flo 6 [1], llOcrelyoqee u3yrreilue 0roro
a{$exra [oxaaaJ-Io, qro ]l ynilaarrrrolr [r{atra3orre [Jrr,rrr BoJrH yr,:toBric pa3rfepbr
cHarroB B HafrpaBJrerrr.rr{ DnBrlropa connrla trpeBrrlmaror pa3}repbr cKaHoB, [po-
xoA.frrr{rrr rrcpes ero ro.rrrocrrr, B cpenHc\r ta 4% I2l. B [2] yruupenre cfiarrori
BAorrb co,fHeqrrori) Dr(BilTopa 6r,uro o5r,scrrcHo fioflpsaHr{crr rra Kpalo ArrcHa,
Koropoe clagacr uplr upre6,rrrei+icrrur{ H [oirrocarr.

IIa6.rrroAenras rra 100-ucrpotsorr paAlrore"rrecHone B 3li{enrc$epe (tI)Irf)
troxagaJrrr [3, 1t), arro ]ra loJrHe 2,8 crr rroflpqarrrre rra Hparo Arrcfta Cotuqa ue
rrpenbrrrraer .t%, a t"ri.lrrrrirrrqecxarr gc+op]raqr,rfl ,.Urcna B rrpcAeJrax 1-2%
IIe o6uapyxtirBilcrcrl. Ollrt:rno ua BoJrrre 6 crr o6rrapyx{erro Ba}rerrroe [oflpsaur,re
B ar(BaroprraJrr,rronr rranpaB"'rorrr{r,r. Pa;lrroneo6pa,fieHue Colnqa rra Droil BoirHe
crr.irIocr{yTo \' [o"rrrocor].

Ilonpoc o paAr{or{3o6prr;+rerrrel.r cuoHoiirroro Co;rnr1a Ha Hparo Ar{cxa (noap-
qarrr4e) noHa erqe He rrrreL)T cno"rrL,Ho-Hrr6ytrs onpc;le.irerrrroro orBera. 3Aecr,
treo5xoj\I{}IbI l\aJrbHefiIIIi{e IIccJe,qoBar{r{fl paBirr{qHr,I]rr{ \reroAarrrr B rtrI{poHo}r
Ar{arIaSOIIe AJII{H BO.IIH. }II'UHC rrbr rl}lrlBO/Ir{}r [OrroJrrrrrTeirrrrrLre IarrHl,re o6 na-
trrcrrcHldu paAIroAIralfeTpa co"'IrrlIa, rloirvqeHrlrrle NreToIIorr cHar{r4poearrraa (e
1l)7ti r.) rr rro HaSJrro,Icrrrrrrlt lIBy-\ coirlretrrrbrx Barrretui.r (22.IX 1968 r. n
11.\r 1975 r.). I{a6.rroj(r}rirrfl npoBe,qcuLr rra PT-22 }tAO AH CCCP rra BoJrHax
l,t,l; 2,5; 3,15 re 3,It crr.
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1. Ha6nro4euux

1. CxanapoBaHue Co;rnqa npoBoArrJroc6 qepea r{eurp Aucxa troA paarus-rrbrrrtr Jm.rraMu ri irtrEurr sHBaropa (oguonpenreHHo tro'KoopAurraralr a u 6c cyMMapHofi cnopocrr,to 7",s n iexyogy nperreun). n mr-J*r*rpo,a'trfl rraAr'c*e co.rnqa axrrrBrrhrx o6racrefi xe'otro. .(raa rerp uao6paxerru.a co.ruqa
irlfor" AaHrroM HatrpaBrreHr{rr cr{a,rrpoB asus. d, f,pi ""p.g; nercn no {op_

rle drn dt - yuroBhre Ilrapriurr cHaHoB B lranpaBJrerrr{.rrx 4 u 0 coorsercrBeH-no' c qenbro troBr,rmerrr{fl ros'ocru oupeger6nu s d (cp) ,arrnrrr", d.o a d5oqeErBaJrucb HaH cDeAHye tro r.rarrepeHrr.slr Ha rpex ypoB, ax: 0,4; O,S 
" OldT^ (To - aHreH'ar' ,.n,o.prrypa inoxofinoro ion,ir;i."'i;;r" lrbr paccMor_prrM TonLKo re Batrr{crd cra.Hr{poBanrr.rr, r{orop}Je trpoBoAlrJrucr s6rl,rell enaa_ropa u n6.iruara troJrro_coB. fllrirrerp praror-opu*'u""?..rronr, axraropa d,6un oupe4eJre' B cBorc osepear oo giyl, cxarulr, npoBeAe,rrErru rro, yurarrrr-F 5o oruocrrrcJrr,Ho a**ropu. 4"uorlrfi', naupar.nenurr troJrrocoB d, oupege_Jlerr tro AByM cr{aHaM, rrloBeAeuurru no4 yl.nilrra +- 5o orrrocrrreJrbEo IIeHT-panbrroro MeprrArra'a. fIo arunr [aHr{Errr otrpeAeJr.EJrocb oraoaneane d,rlcl,,A'ng xaxAofi BOJrHbr B orAeJrr,Hocru. VcpegEerrE.re no rperr gnalr na6uloAeuufi(4, 5 u 6.XI lgZO r.) auaueuu, orrorf."r, a,ii,-ip",i.ruii.r", a ra6nuqe.,(;rx cparue,Ir.E 

'AeCr, 
me trprrBeAerrbr coorBercrnyror,(rae AaHHbre tro rrs,repe_tru,* 7972 a 7973 rr', nanrud ua [2]. florpemuocr. B oupeAeJreHurr or,ortreEusd"ld,, cocraBJraer oxoJro 2o/0.

dkil:{ (do cos 6), + d;,

16.IX 1972 r.
5.VI 1973 r.

1r-6.XI 1976 r.

I ,066
1 ,050
1 ,038

1,020
1,017
1,011

Hecuorpa Ha ro qro rre*orop.rc r{B SHaqeHIrfi ae,uuuunt d,,rd,, Hax oAflTC.EB npeAenax omra6or uarrepenufi] AaHrrr,re ,uOrrquirro;;;;;, Balrerrrrr, otrpe_A.JIeHrrhre Ba*o,orrepHocrr{ B I{Br{eHeEr{, orrrortreHrr.s d,,,rd, xax c 4rrnnofi ro.r_Hr'r' ra*, no ua6'rrcAeHrirflrr B pa3rrr,re.oao,. cro o6;r;;r"lr;;Bo Aaer ocr{oBa-Hr{e npeAroJro,rrrrb, vro ua6.trogaerroe y_--11:11"n pa4raor,rao6parr{eHr{_rr Col,qa
X"Triffit:Jtr 

3r{Baropa trBrttrerc'r po"'itt'u"' ua niex pu""orirprrae}r.rx ,,arr,
2' kra p.,c. I rrprrBcAe,hr yqacr*u crJra,ie,rrbrx eanlrcer? r.r,TeHcr.rBrrocrzpaAI'rou3JIyqe'Eldfl ' troJIyqcH,blx ao Bpelrfl ,fB) -\ coJrHeqHIJtx Jarllc uait: 22.1X1968 r. Ha BoJrHe 3,15 Lrr " il 1-i{r751."

rreq,oc 3arrre,uc rstls_i_i,;^;;;J;r"ri;;J3,,:';i3i. ll,, 
,o;:l."rr;;#1"i"#

o6oux aar,eunrl coorBcrcrByro. r'irepaarrarr Bpererrr, oi*uru,Barcr{rr\r r\ro-]reHrbr nepBhr-\ IroHrar{roB Jlyrrsr . Ar.n'on, c";r,,{;. ii;;;;H;;,';rr}rqcc^r{x xor_rar{roB ABVX aarrrerrr.rii rra pnc. 1 coB}reL(err6r.

",, "11?' 6 J#l "rTilffi ;f"" r'fm,"J: 
rr H eq rr Br x a a rrr *r u r? o 6' s u o o n p e/r e -

Hp br rr.r rr Jr yu o ri p u'oroo, 
"o 

u C r".,,{; .' H 
".':Hi.irffi '#ilg ; 

g ; "}l #*, ;:_IIEIII4II IIHTEIICI,tsHOCTI,I- I43.IIYqE,,U.q TOqIIOE O^N?^EAC.]IEIIIIE trIOTICIITOB PAAIIOHOH-rar{roB 3arpyArreHo. I3o rpenrr Bar}reHrr_rr rgds ?.'lr,-;;r;;;;;" ua zb,* 7 cpaHbrxc otrrr{qec*o.o Horrraxra. B arorr:.:{;a; p;;il;;i;i, corruu cocra-nun 1,03 otrrtrqec*oro panuyca (A,. :-1,0b .A;il3lltd;,,r";.^r, aarlreHrr.s1975 r' lloltcrrr paAlloHoHTaHTa no BpcrreHr{ 6nraexo coBrraAaeT c orrrrrqec*rrrrrr(o'raKroI\I (R' : Es)' IIa u"u" 
"pttlo."nrurprru"rrorr "orrirr, paAr4o*oHraHr

Ea6rrotreHrIr

4L

1,04{)
1 ,029
I ,020



Puc. l. tr{aueueuue rrEreu-
CEBEOCTtr paAuorrSnyqeEl'rfl
Ea pa3Ehlx AnI{EaX BOJIE BO

BDEMfl COJIEEqEHX 3ATMC.

rilrfi ZZ.IX 1968 r. u l|.V
1975 r. (n ltoltertn ueP-
rux ronraxton)
OErEsecftfifi HoIrraI(T orMeqerl

aepmnaJr6Hoii ErptrxoBoit JIU-

Meft

rracrytrI{Jr npaKTr.rqecftI{ B oAHO I{ rO }r(e npelrn. 9ro
yr(a3brB aeT Ha BO 31\{O'r{HO CTL ITpOBOALITb Cp aBHeHUe

aaur.rcefi AByx 3arrreHr.rft, Heor\rorpE Ha pa8nffIue
B AJrr{rrax BoJrH, Ha ocnoeauun puc. 1 rfor{tHo
SAKIIOIIETb, IITO PAAAOKOIITAKT BO BPEMfi 3ATME.
uuq 1968 r. HacrytrIrJr Balleruo paHr,Ixe otrruse-
cKoro l(oHrar{Ta tro cpaBHeHI,Irc c SaTNIeErreM

1975 r. Salreqenuoe paaJrl{que B Iuo}Ieurax Ea-
crytrJreHr{fl pa[r{oHoHTaKToB rIO OTHOItreHtrIO K

OITI{qECKIIM I(OHTAI(TAM A.TIf ABYX COJIEEqHbIX

SaTMeHUfi MO)r(eT 6r,rrr, cB.s3aHo, Bo-trepBbrx, c
paSirr{qEr,rl{ ypoBHe}r corHeqHoft aKrIrBHocTtr B

1968 u 1975 rr.; Bo-Bropr,Ix, c paaruqueM reJluo-
rtrrrpoT, rra Koropr,rx trpoucxoALrJrtr IrepBEre KoIr-
rar{rbr Jlynu c Ar{cHoM Cornqa.

Ilonyruo orMerrrrl l{I{repecrylo AeraJrb Ira aa-
Ilucsx coJrrreqHr,rx aarueurafi (clr. puc. 1). B ua-
saJre 6ucrporo ylreHbltrextrfl IrIr{Telrcr{BHocrg
I'I3JIYqEHEfl, CBff3AIIHOIO C SAKPbITIIEM PAAtrOAI{C(A
JIyuofi, ua6.uroAarcrcfi Bapr{aqulr Ir}IreIrcuBEocrE
nore6arerruoro xapaxTepa. Orneseuur,re Baptr-
ar{r4rr BaperrrcrplrpoBaHrr (uo oguouy uepuo4y) ua
BCeX AJrIirHaX BOJTH, IrO BpelIeHI{ OEr,I 6Jrr,I3r(r{ Mo-
MeHraM paAuoRoHraHroB; npllpoAa ux [oRa lre-
ffcHa.

2. O6cyx4eHI{e peByrlr,TaroB

!Ia 4anurrx, npeAcraBnerrrrblx B ra6.lruqe, cJIeAy-
eT, qTo orrrortreHtre ArraMeTpa pagzouao6paxteEl{fl
Connqa B rra[paBJlelruln axBaropa r( AlraMerpy

BAonb qeurpanblroro MeprdAr.ralla Ha BCex paccllarplrBaeMbrx BoJrlrax d.'ld">
> 1r0. Hauueuruue BEaqelrldfl aroro orHottroEIIE troryqeHll uo na6;rro[e-
iusn 1976 r., HaIr6oJIbItrIIe - 7972 r. Saueruu, sro 1976 IoA.EBJl.flercs IoAoM
MtrEuMyMa cotrreqEofi aHrIIBIIocru, 1,972 fi 1973 IoAhI coorBercrBelIHo
6oree sblconofi aHTuBnocru. CnegoBareJlbrro, Mox(rro BaHJrIoqETb, qro Beflusrl-
ua d,,ld,, saMeruo EaMelrrrercq c axTffBnoctrro Co.lrnqa. OrHotue:ar,e d,'ldn
pacrer c [JruEofi BoJIIrhr upu6nuaur:enr,uo uunefiso (n paccMarprIBaeMoM

fiuauaaone), sO C paanuvuofi CHOpOCTLIO B paBHEIe IOArI; C pocTOM CoIIIeqIIOft
ar(TrtBlrocru ouo r4gMeHflerc.s 6onee 6r,rctpo, qer( B roAtl rrulruMyMa.

Ecnu upooecrll al(crpatroJlflqurc AaIIIIbIx ra6Iuqbl B cropoEy 6o.nee xopor-
I(ux BOJIH, To orHOItre:F-I1,e d,,l d., [pIIMer 3llaqeHtre, paBHoe eAtrI{uqe, IIpIINIep-
Eo B o6Jracrlr [JrlrH aonn 1,0-1,3 clr. 3ra o6.lractb AJTITH BoJrIr flBJr.rlercfl r(ax
6u rpanuurofi co ctopoHr'I Kopornlrx BoJrI{. Ha arux u 6olee Koporntlx BoJI-

rar -pagrorao6paxrenar 
Connqa AoJIlIttrhI I{NIerb KpyIoByIo cuMNIcrpI{Io. OI-

Ear(o eTor BOtrpOC tpe6yer cneql{aJr},Eofo u3yqeHu.tr.
Ha prac, 2 upnre4eubr aatrrlcrl paAuotrBryqerrufi, rroJryseuubrc rlplr cKaHIr-

poBarrr{rr Conuqa 4.Xl 1976 r. CxanrapoBaHlle trpoBoAuJlocr, qepea qelrrp AlIo-
r(a B Ha[paBJrenrr[ ar(Baropa. 3qecr, [peAcraBJIeEbI ToJrE,no rloJrorlre yqacrntr
Barrucefi; yuagtnn,fcoorBeTcTByloq,r,re (saxo4y) II (BbIxoAyD [trar.pa]tNIbI ]Iatr-
paBJreHrrocru aHrelrHbr r{3-3a [peAeJra Atrcnar He troKa3arr6r.

Ha puc. 2 uorxno BaMerrrrb rroBbrrrrerrtrfl rruTerrclrBHocru paAllor{3flyrleHlrg
Ea Kpaflx, Koropble cocraBl4Jrrl nplr6;uraureJlr,Iro t-1,5% ot o6ryux ypoBuefi
u3ryqeHufl Ha BoJrHax 3r5 m 2,5 cu. Ha BoJrrre 1,9 cnt aHaJrorlrquoro troBbllrre-
rrEfl tr{HTeHCIIBT{ocTI{ r{e trpoc[faTpEBaeTcfl; na etoft BoJrlre I{HTeI{OIIBHocTb I{3JIy-
qeHrr-E IlOCTetrerIHo ylleHblrraercfl K Kpalo.

OrMesenurrfi adr{enr troBbrrueHrrfl rrrrreHcl{BHocrrr paArro[sJlyseunfl [Io]r(er
CBI{ASTSJI6CTBoBaTL o IIaJIIIqIII{ troflpqaHrafl Ha l(parc AIICKa. OtCroga, I(aK U
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Pu'e.2. Vsacrxu sanr{cer"r cxason Cofiu-
Ila rra BoJrEax 7,9; 2,5 u 3,5 clr
Beprr.rrrarrrulnu ueprouraitu orMeqerrbl Mac-
rlra6Lr oceil r4HTeHcrrBHocrr{ (B rlpoqetlTax
H oOuIeMy ypoBHro' paA[ouaJryqeunff, flpil-
HrMaeMoro lrs o6lacrlr, oxBaqeHrrol"I [t{a-
rpaMMori ), I]o ropHBoHra.]rbuoit our or,1oi*(eHLr
yrJroBbrc e[uHlrrlbr oTHocr{TeIbHo ueHTpa
ArrcI{a

f,'
B l2l, 3To yIxI'IpeHrIe cI{aHoB rIo}r(Ho o6r.scslrrs npocTo rraJrrrqrrel\r tro.fip-
qaHl{f Ha fipalo Aucl{a, HOTOpOe cnaAaer H noJrrocarr. A na sorHe 1,9 cu oHo, rro-
BIIAXTIOIIy, HacToJIbItO ]raJr6, qro Ira Sanr4cf x paAuol,rSryrre]rrrg He trpo.sBr{Jrocb.

Ha ocIrosaHul4l noryqeHlrbrx Aarrubrx npeAcraBJrserc.E BarpyAHrreJrbrrr,rM
cAeJIarb KaHoi,i-ru6o onpe[eJrerrHr,rft nr,rro4 o6 ualregeru4lr reorrerpuqecHux
paSIIepoB pallrol{3o6pax(erll4.fi. ,(.ta nr,rncHerru.rr BToro Botrpoca o}iaabrBaerc.E
IIOJIESIII{II NPIIBJIEqE X PACCIIOTPEHI4IO AAHHbIE COTHESHbIX 3AT}IEIJIIfi.

flo ua6,lro4eHrr.rrM airnreuu.s 1968 r. ornorxeHrre paqrroAr4arrerpa r{ orlrtr-
qecxorly Ar.railrerpy AlLcHa Co.nuqa cocraBr.rJro Rrl R5':1,09. fIo ua6.uroAe-
HrrflII sarrlouun 7,975 r. cro orHoruelrrre onaBaJrocb 6,ruaxnrr H elrrrrr4rle (clr.
puc. 1). rc.nuorurzporbr, rra Horoprrx rrpor.raorrrJrr,r rrorrraxrr,r ryHrr c AucnoM
Co;rlqa,-paBnbr_(p : 36" rn npenr" anr.r6rrr, lg68 r. r{ g : 57. l,r;r Barrreuufl
7975 r- Bolee 6.nuanoii H lxnaropy rorr(e Kouranra coorBercrByer 6r;.rree shr-
coHoe 3[ascrrr.Ie orrrottleuut. R,.l R6. 3ro \roi{er cJ]yr(lrrr, ocnoBaHuenr /r\fl.rl
upel(Ilo"loffierrrr.s o Torr, qTo Hap.fiAy c rra.rrrrql4elr noflprlaHr,rrl Ha riparc Ar4cl(a
na6lrrogaelroe ylrl4peHrze aanucefr cHaHotJ u rranpaBJeHrrl{ al{Bar(}pa cB.flaa}ro
c (reonerprauecxlor) yrrrzpeHr{err paAr.rorr3o6paxenus Ccunqa B Drorr HanpaB-
JIeHI'Irl. Pa4nolrao6paxterrr,re cloHoiiHoro Co.n-uqa, [o-Br{Ar.r}rorry, o6.,raqaei 4e-
$oprraquefi rre roJrr,Ho s o6racru 6 crr, no r.r Ha 6o;ree Hopornr.r\ BoJrHax, B
qacTlrocTlr B pacclraTplrBaerrol\r Harrr4 AIIa[a3oHe.

Br,rao4r,r

fIo.nyvcunr,re pcByJrE,rarhr cBoAnrcff r{ cJrellyrctrIe}ry.

^ _ 
1. Paluouao6pax<eur{e Ha gparo Ar{cna Colrrqa u ,lrurrurunre Bo.nH I,g-

JrD cl\r He oUJraAaer xpyrorofr currlrcrpr{eii.
2. Fla6lrcnaer{oe orItJroHeHI{e paguor,reo6paifierrr{rr or r{pyroBoii cuurrer-

pulr o6yc;roBJrelro:
a) noapvanrrerr lra Hparc coJrrieqrroro Ar,rcxa,
6) orrrocrnreJrrrr{bllu yrrlI{peHLrerr paAraolrdcr{a Co;rrrqa B }rarrpirts.irenrru gr{-

Baropa.
3. Orrtouenl{e [ilallerpa paAr'rolrao6parxeur.ra Co;ruqa B ]rarrpaB.rrerrEu ar(-

Baropa K Arlar{erpy BAoJrr, qerrrpairrrrroro rreprrAr.raila Bo3pacracr c ;1.ruuoft ro.,r-
HhI I{ o ypoBHe}r colHeqHori arTrltsHocrr4.

flpurroclrlr r.uy6oxyro 6nrrrolapuocrb afiaAer\ruxy A. B. ccnepnor\ry 3a
coBerr,r, a raKii{e AI. A. ilzponony Ba rroAr.oroBr{y anIIaparyprj rr ixrrznnyro
nolroqb t na6nrcgeHuax.

IIor6pr,1976 r.
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PEByJILTATLI HAEJIIOIEHI{fr IIOTO}t,\ I\}IMA-HBAHTOB
OT PEHTIEHOBCHOIO I,ICTOTIHIII(A Cyg X_3

E. M. BaaArruupcnrfi, IO. II. Hemnop, A. A. Crenauxr, B. fI. (Dounu

B peay,rr,r:atc aEaJrIIBa ,qaBELIx rra6;rrogenrrii floroI{a ra}I}ra-}iBaETon c ereplreii
) 2.70" aB or peurrerroBcxoro rrcroqnrrr{a cyg X-3 aa lg72-1g75 1.. rroriaaauo, uro
EBryrreEEe ralrMa-r(BaHToB EOCrrr flCpno/Irrqec(ufi xapaxrep. Ileprro4, onpcnc;reuarul no
raMMa-fisnyqelr[m' paBeE 0'199684 :l- 2.t0-o gur. floraaaro, qro B To Bpe]rfl ria6 crropa.-Ir1-
qecxar cocraBJ'Ifirolqa.E rrsJryqeEllrr o6.na1aer 6oruuoii rrBrreEqrrBocrrJro, troprroArrqecftafl co-
craBnffroqafi, B [peAenax omn6on rr3]rcperrrr"r, Ee trB[reufiercx. Cpe4ulrri tioror{ ra}r}Ia-r{BaE-
ToB or o6'r,enra Cyg X-3 pancn 3 . 10-11 xnasroe. cM-2. c-1, qro B rrpeArroJroi(eErrrr rrBo-
TpotrEocrl{coorBcrcrByeT rlsnyqeurrro2.T0s6eprlcBBrrAeKBaEronceaeplreii}2.1012a8.

THE RESULTS OF THE OBSERVATIONS CAN{[[A-RAY FLUX FROTT CYG
X-3, by B.lt. lrtad.imirsky, \'u. I. Neshpor, A. A, Stepanian, V. p. F,omin

By thc analysis of the observations of gamma-rayquantau'ith the cnergy 2.1012 ey
from Cyg X-3 in years 1972-75 it is shorvn that the gamma-ray emission is periodical.
The best value of the period which was derived {rom the all measurements is equal to
0.199684 t 2'1tt-0. It is shown that periodical component of the emission is not variablc
within the errors but there are large variations for sporadic component. The mean flux
of gamma-quanta lrorn Cyg X-3 is about 3.10-11 quanta.cm-2.s-r. tf theradiation is iso-
tropic the luminosity for tho quanta ) 2.l}1, eV is 2.1086 erg.s-r.

Peur:rouorcn[ft rlcrosH,ln cyg X-3 npun.uex BEurra,tre rr,ortrx rrccJre[o-
Barenefi trocJre rofo, fiaK craJlo r{3BecrEo o BorrhrrtrHe paAuousnyrreHrr.E or
eroro o66exra r] corrrn^5pe 7972 r. [1]. floro+ pu4rora.iyrerrrr Bo Bpexra
Borrbrmr{r{ Bospoc B 1000^ pl? r [ocrrrr - 20 ea. uoroxa. flocregyroqr{e trar-
pyJlbubre Ea6rro[elrufl [2, 3] rroxagaJrrr, rrro paAr{oBcrrbrrrrxrr Cyg X-B'trpouc_
xo[flT IrecHoJrbRo paB B roA, trpuqeNl rreKoropEre rr3 Hrrx rr[reJrrr trosTtr TaHyIO
x(e aMtrJrtrryAy, r(aH rr Bonr,rmxtr Z.IX 1972 r. flpu rrsrrepeHrr.frx rra qacrorax
B HeCHOJTT,HO rurarepq troroK paAr,rotrsryqeHrrfl 6brcrpo (3a IIecKorbno qacoB)
Bo3pacraer' a SareM ctraAaer B reqeHrre Hecr(oJrrJr(r{x 4ucfi. flocxoJrbr(y Bo
BpeMfi HeHoTopBIx BCtrLImeIt Ha6rloAaJracb cr4JrbHafl Jrrrrreitrrafl troJrflprr3ar{us
paAuotrSryrreHr4fl rra sTuX SaCTOrax [4], 6orrurancreo llccreAosareneft He
colrrreBarcrcE, qro orro trr\fcer crrHxporporrHyro trpupoly.

Paccrosnue Ao o6re^ra oqenunaeic fl. B - lb -xrc. B onrusecxo,r Atrarra-
SoHe oE He 6hr[ o6uapymerr, BepoETIro, rra-Ba crrJlrrroro Nrei:fiBBe3Arroro rrorJlo-
rqeHrrfl. O,Tuano n nn{panpacEofi o6lacru gJ,f- ]" = 2 rrxrr trBr{eper{E.tr tro-
SBOJIUJIII yCTatrOBI4ITL IlaflI{sue SaNIeTIIoro trOTOKa, I{ TOMy ?fie trepeNIeHIlOrO [5].

tr'[anyueuue B perrrrerroBcnofiro6racrr{ trpu aHeprr,rfli z-10 xaB rafilrte ,qB-
JIflerc.s treper{eIrHhlu. trl[lreror nnelro ,epuo4r{qecrtue Bapr{aqr{rr trHTerrctrBrrocrrr.
,{nure.rrrnocr6 trepr{oAa paBrra 4,8 v. Ecru eepno trpeAtroJromeHr{e o roM, qro
STor trepuoq cBfl3aIr c op6uta"nr,HbINr nBulr(eErre[r oAuoro o6rexra orrrocrlTeJrr,Ho
,4pyrofo, ro N{r,r urreeNr AeJro c recnofi4noiiuoft cr.lcreMoii. I,Iurepecno orMerr,rrb,qro rla {oue ueupepblBlloro uaJryrrenrlfl o6rrapyrxunaercfl Dl{rrcctroHgafl fiw1ufr
uo[r,rsoBarrHoro ]fieJre3a lre XXV. Itre r.lnrerrcuBrrocrb SaBr{crrr or {aau peur-
44



neuoBcnoro ugryqerrtr.a [6]. O6nrufiypoBeHbperrrrerroBcr{orouaJryqerrrr.E B aroM
,u{atraaoHe }ro?fier lrerr.flrbc.rr s 3-4 paaa. Auarlr3 AaHHhrx na6rroAeuzfr aa 5 rer
(1970 - 1975 rr. ) noxaaar, qro I,ralreuerrrrfl treprroga peHrrerroBcroro rlaJryrrerruff
ue o6uapyxirrBaercrr. fIo-nrguuorry, nara6onee roqrroe BHaqeHue nepr{oAa paB-
uo 0,199682 snn l7l.

Ctlcrenrarusecxlle uaSrroneuu.s rarr]ua-I{BJryqeHrr.s sbrcoxort DHeprutr
(>10" aB) or Cyg X-3 n ltpr,rnrcxofi acrpo{uansecHoii o6cepnaropulr AH
CCCP 6r,r.nu uasaru s ceHr.s6pe 1972 r. llo Aarrrrbrlr uarrepeuufi 1972 r. [Bl
6rrlr cqe.nan BbrBoA o6 o6uapy;neHrrrr or Cyg X-3 ralrlra-Iran-vqerrufl B u 9.IX
L972 t. tr4cuonr,aosaB [aHHbIe rraurrrx rra6.rrogennfi. 1972-1973 rr. r noJryqeu-
EbIe H T0lry BperreHr{ peSynbraTri onpeAeJreHu.E neprroAa B peHTrerroBcr{oM n3-
ryqeHflu, y[anocb rIoHaBarL, qro raM]ra-ualyqenlc cBepxBbrcoxofr snepruu
or Cyg X-3 rar(?fie troABepx(eHo nepr{oArrsecnu}r tr{BMeileulrflilr [9]. Cnuano
xapanTep arllx I{B}reltenr.rfi cyrlecrBeHrro oriruqaercfl or crr}rycor{AanbHoro
3al(Ola, no r(oTopor{y }rerr.EeTc.fl pcIITrcHoBcKoe u3,rryrrelrl,le.

,{,a;rr,nefrruee troArBep?fiAeHrre cyqecrBoBarrr{fl neprroAa B rar{Nra-uanyqe-
Errr{ Br,rco(ofi aueprrau ot Cyg X-3 6ruro troJryrrerro nprr coilocraBJrerrrrrl arr{x
na6.rroAerrr.rfi c pesylE,raraMr{ crparoc{epurrx na6;rrcAeuuft 0roro E{e o6'reHra
rpyuuofi NII{OI4 c Irolroulr,ro IrcnpoBofi r(arrepbr [10]. IIoxaaaHo, qro na6lro-
"qaeTc.s xopoltrafl r(oppeJrflrlr{fl IreTriAy BpcrreHHLrrrr trrsrrerrclrrrflrrr{ LrHTeHctrrB-
rrocTrr raNrNra-HBarrroB c Drreprr{.Errrr - 70t2 u -108 aB. B noc,rreArree Bpe[r.E
troJroxtr,rreJrbrrbre peayJrbrarrr norrcna rrepuola B ralrNra-r.raryqerruu Cyg X-3
JInr aHeprr{fi - 1U8 rB 6r,r.nu noryscrrLr u aa py6cmou [11].

Ha6.:rro4eIrufl llorona ralrrra-r(BarrroB c arreprueit ) 2.L0" cB ot Cyg
X-3 6u.nu rpoAorrlrieHr,r s HAO AH CCCP wB, 1975 r. Henoroplrc pcayrrr,rarr,r
auaJrrraa rroBhrx AalrHbrx rraJroE{eHr,r s [12]. B racrorqefi cramc uaJrox{errbr pe-
ByJrlTarr;r 6o;ree nogpo6noro aIraJrI{Ba Bcero rraxorr.llelrlroro rrarepr,raJra,

1. Aunapar)'pa rr lreroglr Ha6.rrrc4eunii

Anuaparypa qrx rra6rrogenr,rii rroroHa ra\rlra-r(BaHroB cBeprBbrconoi,i arrep-
rntr lrerogoNr perrrcrpar{r.rr{ rreperrxoBcr{r{x Bcrrrirrren rrrrrpoxr.rx arrrocr}eprrrrx
,rusrrefi Heo;1Hor(parrro orrr4cLrBaJracb rraNlrr parree (crr., rranpl{rrerp, t131).

Itpatxo roBoprr, oHa cocror4T rla qerbrpex cBerorlpllerIHI,II{oB, npeilcraBJrrIrc-
ullrx co6ofi {,5-rr napa6o"ruqccnr{e Bepfia"rra c t}oroyrrrroir{I{re.ro}r B r{aqccrBe
nerer(Topa qeperrr(oBcr(trrx BCrrbrrrrex. fl,ercriroprr Br{"[rcqerrhr r]olaprro lra co-
BuaAcHrr.s c paapemarcE,r{rr BpeNrerrerr ,ll rrc. Iloporonaa l}Icprrlr{ perllcrpl.rpye-
r\rbrx Jrr.rBHeii, no uarur.rlr orIeHKalr, paBIIa 2.1012 aB. .(.ta rrcli.rlIoqollil-fl rla-
Tepr4ar'ra, I]o.rryqerrrroro npi{ u.uororl npospaqrrocrI4, L.ICIIoJIL3oBiIJCTI rleTOn
or6opa, uogpo6Ho ouucaunr,rr'i n [13]. Cneqn{nna rra6rrogeunfi t 7974 r.
o6r,enta Cyg X-3, a rar{i}ie oco5cnrrocrn o5ptr5orrul no"rlyqac,\roro rlarcprlaJra
rrprrBe4errr,r r [12].

I{a,;rrogenr.r.s o5:sex'ra Ci.Ll X-3 s 1975 r. ilpoRojlrl.rr{cl rcrr itio rlcroAo}I
qro trr B 1974 r. O6ulalr jl,:rure,'rLrrocrr rra6"'rrogcrrttt"r oSr,exTa aa 1972-1975 rr.
rrpeBoc\o1r,rt 130 .r. rJuc"uo cnarrupoRarrnii ptrcnperc"IlcFro no roAarr cJreA-vlo-
ulunr o6paaorr: 1972 r.-tB cnirrrolr, 1973 r.-it4, 1974 r.-373 u 11175 r.-
248 criarros. 3Accr urreercn B ]rrrlly qi{cJio crrarrrrpoBarrtri.i, ocranrrrrlrcr nocJre
o16opa..

2. Pt,ey.atra'rr,r rra6rlolclruii 1972-1975 rr. I'"qo6a.rrbHr,rfi atlr$erir

Cpenril.re Brraqerrr.rfl lororia ralrlra-HBairroB aii Haifillblrl rrecflI{ rra6.:rrogcnr.rfi
rrpr{BeAerrrr s ra6.1r. {. Tarr ,fic rrpr.rBcilerrLr cpenHl,{e 3]IaqeHll.fl r$r[cHra, ar,r-
paEierrHoro B rrpoqcrrrar H {orry Bapr{iricrlrllt\ qacrrlll ctsc'p\B],lcoxor,i arreprnu,
trO BCeNIy IIaTepI'IaJI)' 3a oTlle.rlblrble IOi(Lr.

Pauee Harrrr orlreqar-rocb [12], .rro raNrxra-rrB.rryqeIIue o6r,exra Cyg X-3
MO,r(IIO pa3Ae.rlr{rb }ra [Be cocraBJrflrolll,rrc: nepr,rollrrqccfi)rlo c T :1r,8 s u cno-
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paguqecnyro. Cyrruapurrfi a{$eHr Halrrr HaBBaH ycJroBr{o <rno6a,nr,ur,rrr>. Cpeg-
uufi aa Bce roAr,r (tJro6aJrbHhrfiu a{{exr cocraBJr.Eer 0,70o/o * 0,219t, (3r40o)
or Soua Hocuuqecnlrx nyuefi.

3. Ileplro4urrecfiafl cocraBJrflroulafl noToxa rauMa-r(BaHToB

flo.ryueHnr,re B resenue 1975 r. [aIIHrIe troaBoJrrirJrrr npoBecrrr aHa,rrrra ]\ra-
TeprraJra c I{eJIblo yrorrHeHlIfl BHaqeHI{fl rreprro,qa ualteuenrafi rrorolia ra\rrla-
HBarrroB. llprt arolr NILI I{cxoAIn\I IrB npe[noJroir{eHtrr.E, qro BHaseHIIe neprroga
[JI_fr raDr]ra-rrsiryrreHrr.tr He Aon]riHo or,rr,lararbcfl oT nepr{oAa AJrfl peHrreHoBcHoro
uaryqeHu.E. B raqecrne HpllTeprrrr AJrfl onpeAeJreHrr.fl nalr6o;ree Bepo.sruoro
BEaqeHr,r.E rrepr{oga 6r,rro npurrrrro rrpeAno.,rox{eHrre o ro}r, qro BHarreHve Xz
(xpurepuir flupcorra) Ao"rlinrro 6r,rrr upu aror\r lraxcrrlrairbHhrlr. Ha puc. I
uao6paiHena BaBrrcl{}Iocrb SHaqeuun y,2l.v A.rI.rI paBHbIx euaseHufi nepuoga 7.
flpu aton trpIrHIrlIaJracb rl{noreBa, qro rroroH rarrrra-KBarrroB He BaBlrcur oT

$aar,r penrreHoBcnoro uairyseHr.Ifl, a ero S;rl,xryaqurr ro ueprroAy Hoc.flr cra-
rucrr{qecxlrft xapaxtep.

Bra4rro, qro r{axcrnra"rrblr},Ie BnaqeHrr.s l'iy -- 31 Aocrurarorca g;ra 7 :
: 0,199682 -:- 0,1996864ur. flpu DroNI BeporrrHocrb cJryqaiinoro pactrpeAeJre-
r{rrfl aNrtrJrr4ry4 uo $aaarr !ils. T : 0,199684 Arrfl rrcqeBaroqe rraJra.

,{,.ua eroro ueprdoAa }ra prlc. 2 uocrpoeua HprrBafl pacnpeleJrerr[.s arrtrJrr.r-

-0,9/+ 
+0,81

-1,1i)

r'/,
,/o -' ----l

J

4/996ao 4//sfaf o,/sg69c A l,Z
I, ltu

PNe. 1. Sasucrrlrocrl BeirnqlrHr,r y2lv or 3Haqeulrrr lcptrola I

Plac.2. Pacupege;reurre a,\rlJrr,rryA a(plpexra A u Als (: - olrrr6na orpeAe,'ICHIIT{ ann;rtrry;1t,r)
ot {aarr perrrreuoBcr(oro rranyqesur{ g
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TyAEI D+{exra -4 or {aau peurreHoBcroro rrgJryt1g11u" p. llpu uocrpoeur{Ir
rucrorpaMMbr Ba HyJreByro +aay 6bur uprrH.flr MoDIeHr J.D. : 24415891874
It4l. Xopouo Br{AHo, qro B r4HrepBaJre {aa 0,130-0,185 na6rlo[aerc.s MaI(-
ctrMyM uaryqeHtr.s. Cgnur {aar,r lraxctrrraJrbuoro floroxa Iro or]IortreHl{Io x
trpEBeAeHHofi saur.r paHee s l12l B ocHoBHolr cB.saarr c paaJrlrqlrelr BHaqeHIrfi
trepuoAa, IrplrHflrbrx rrpI[ uocrpoeHrlll pacnpeAeJIeHl{fl.

Bropofi rrr{H B pacnpeAeJrerrrrrr ar{fiJrrrryg a$SexroB He aBJIrrerc.E Aocraroq-
uo EaAe?firro ycraHoBJreunr,rlr. Alru;rr{ryAa neprdoAflqecxoft cocrasrrrculefi pan-
Ha B cpegueu 3,94 * 0,84o/o AJ]fl uHrepBara {as 0,130-0,185 n 2,08 -l 0,76%
,qrr.E ErrrepBara 0,740-0,795.

Taxunr o6paaom, xapar(rep npenreuu6ro pacnpeAeJrerllrfl rrorol{a 'y-llaJryrre-
Er{.s tro neprroAy pesxo orrr.rqaerc.s or xapar(repa paclpeAeJreHl,If tro neprloAy
peHTreHoBcHoro u3ryqeHtrfl .

Jho6onuruo orMerl,rrb, qro paccro.rrHrre NreiI{Ay rIepBbIM r{ BTopr,IrI trrrxoM
cocraBJrfler 0,6 uepuoga u Ee l{eH.serc.fi or ro[a K roAy.

Pauee saMu yE(e orrrreqaJrocb, uro <rno6aur,nr,rfi> rloror rartra-KBalrroB
Merr.sercfl or Mecfirla ft r{ecrrly. B cnsara c DrrrM rrpeAcraBn.ser LruTepec Bbl.rrc-
EtrTb, KaN Meuflerc.fi BHaqerrrre cpeAHerrecflqHoro noroHa trepuoAl{qecrofi co-
craBn.srcqefi. Ha prc. 3 rrpeAcraBJrerr xoA cpeAHerrecRqnoii ar{rrnIrryAtl ilepuo-
gr.rvecxofi cocraBJrflrorqefi uorora rarrlra-HBaHroB or o6'r,exra Cyg X-3 lna
EHrepBana Sas 0,130-0,185. Ecru ucH;rros[rb I{a paccr{orperrrlfl ceurx6pr
7972 r., ro trprrMerreHlre fipurepua flupcoua upI{BoAIrr K BeJruqlrHe Xz : 6192
In.fi v : 9. Beposrrrocrb roro, qro rraueueHu.tr cpegHeMecflqHblx BHasenuft no-
ToKa .sBJr.rrrorcfl crarucrrrqecrlrr{rr, paBHa P () X') : 0,60. Ho gaxe ec.nu

Puc. 3. Bperreruoii xoA cpeAtrelrecflq-
noir aun.ruryAbr nepnoAueocxoii coc-
ran;rxroq,eir rroroHa rarlua-xBarrroB
Anfi rrtrepRana {aa 0,130-0,185

Bnrlosurb B pacc\rorpeHrre u ceura6pr,, ro BepoflTnocrb roro, qro pacnpe[ere-
Er{e rrocrr crartrcrr{secxufi xapaxrep, P (> yz) - 0,25.

Taxulr o6paaorr, B trpe4eJrax roqrrocrr{ raalrepenrafi arrrrJrrrryAa rrepr{oAld-
secxofi cocraBn.sroqefi ne ucurrrbrBaer cyrqecrBeurrbrx Baprrarlr4fi.

4. Cnopa4uqecfiafl cocraBJrflro.qafl ua.rryqeHrrfi

flog cuopaAnqecxoft cocranrxroulefi r{Blryqenr,rfl Cyg X-3 rorrr{Nraerc.s
Ta qacrb ualyseHl,Ifl, r{oropaa He rrorraxaer B r.rrrrepBa.:rr,r Saa 0,130-0,{85
m 0,740-0,795. B ra6rl. 2 npeAcraBrrerrLr eixeNrecsrlrrEre r{ cpenrrero/IoBr,re Brra-
r{eHr.rfl rrrrrerrcr.rBrrocrrr cnopaAr,rsecxoii cocraB,rrflrorqeli. ItaH Br4Arro na ra6,ru-
r{Br, ToJrbr(o AJrrr AByx rrecflrleB Be.rrr.lqrrrry noror{a clopaglrqecxori cocran;rst6-
qeii ntoxrno cqrrrarr, crarrrcrlrqecnrr Brraqr,rrror-r: A.rrfl ceura6pa 1973 r. rd aBrycra
7974 t- Arra.nug [flrrrrrrrx ei+ie]recrrqrrrir srraseHlrri rrorona rarr]{a-r(BarrroB c rro-
t\Ioqblo 12-tccta roHaBair, tITo IrepoflTIIocrl roro, qro cpcrIIelICcflqIILIc BIIase-
Hu-s cnopaqrauecxoir cocran.larorleii flpcAcraB"irqElr co6oir crarltcruqecHue
{"uyHtyaqul4, paBrla P () X') - 3.10 3. Ta1rnrr o6paaorr, }{oifiHo yrBcp?riAarb,
qro rrorolt clopaArrrrecHofi cocras.lrflIorqcr"r neficrnure.,rbrro rrerrtrercfl co Bpe-
trIC IIE}I.

Cpegrree Brraqerrtrre rroror{a cfiopaArlqecnoi.i cocran"uaroqcfi aa 4 roga cocraB-
rxer 0,32 % -l 0,22% ot Qorrtr Hocl{r,{sec}iux ",ryuefi.

5. O6c1'rr4errrre peay,rbraroB

fl ourrrnr Br,rr Burb cBfi B L rre?r(Ay I{ B yeuc}rrrfl }rr,r r{ BJr yqeuufi p e urr eHoB cr(oro
ucrosuuxa Cyg X-3 B paaJrl{qrrbrx Arralaaouax DJreRTpoNrarHr{THoro rraJryrre-
rrr{.rl - paArro-, un$paxpacrrorr trr perrrreHoBcno}r - 6r,rra upooeuena g [15].
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,q.un-l r , I I

aurYnal vrrlrrulr*l*l*,llttl
Cpe[Hee

1972

1973

1974

1975

A+o
Alo

A+o
Alo

Arropalr rre yAanocb ycrauoBurr xaxux-nra6o xoppeuaquft lrelr{Ay troroxa}rtr
ua.ryueuui B DTIrx Ar.ranaBorrax. CouocrasreHue uoror(a ctropa[trqecrtoro uBJry-
seEEfl raMMa-r(BaHToB c troroHorl palr4ouSJryqeHu.E, trpprBeAeHHoe ua puc. 4,
Ee uor(aabrBaer rraJrrrqrr.s xaxoft-nra6o cs.Eau MerfiAy arulrr{ BeJrr{qrruaMr{.

Ha.urasue xopomefi Hoppen.sqrrrr Ire?r{Ay rarrrlra-rrBnyrreuueM nrrcoxoft
aEeprtru (-10t) rr cBepxBhlcoxoft auepruv, (-l0tz aB) 6n;ro o6uapyxeuo n
[10], sro, uo-Bl{Ar.I}rorry, cBraAere.rrrcrByer o eAI{Horr rrexarruaMe reHepaqu}r
raMMa-r{BaHroB B ArratraaoHe or 108 go 1012 cB.

Brrroqrr

1. O6nrufi uorox ralrMa-xBauroB c eneprraefi ) 2.70" aB or o6rexta
Cyg X-3, ycpeArrerrubrfi. aa 4 roAa, paBeH 3.10-11 HBarrroB.cu-2.c-1. Eclu upra-
u.srb, qro paccro.Eur{e Ao Cyg X-3 paauo 11 nuc u uBryqeHrae rraorporrHo, ro
aro coorBercrByer o6qerry r{3nyqerrr{ro 4,5.1035 xsaEros/c, tr,'rn trpuMeprro
2.7036 epr/c, B BuAe raI{}ra-KBaHroB c Drreprlreft } 2.7012 aB.

2. klarlyuealre Cyg X-3 cocrour r.ra ABy-\ cocraBJr.Erorqrrx: ileprrolusecxoft
u ctropaAu.Iecxofi.

3. Sua.reuue treplroga ralr\ra-r{3JryqeHu.rr paBrro
0,199684 -l 2.70-G qna. flpra arorr ocuoBHofr nux B r4aryqeHr.ru
HaxoAtrrc.E B r{HrepBaJre $aa 0,130-0,185, ecrrrr Ba rryrreByro
J.D. - 2441589,874.

4. Cpeglree no trepr.ro1y Brraqerure rroror(a nepr.roAr,rqecxofi cocrar;rarorqefi

- 7,3,10-11 xnanros.crr-2,c-1, nr.rnoBoe BrraqeHue paBlro 1,6'10-10 xnarr-
toB.cnt 2.c-1.

5. Cpeglree BuaqeHue troroxa cnopaguuccHofi cocranlxroulefi paBlro

-1,7.10-tl xnauroB.clt-z.c-l, oAiraxo B or[eJbrrr,re ]uecrrqhl olroi lrro?r(er Io-
crrrrarb Be.ltrqlrHrrl 10-10 xsanrou.clt-z . c-1.

B aarurroqeulre aBTopbr crruraror cBol{rr nplrfrHr,IrI AoJrrorl Br,rpaarrrb 6;raro-
Aaprrocrb A. E. CenepHorr] rl IT. B. Creurerrno Ba rrocrorrrrHoe BHr{MaHZe rr
r4rrrepec x pa6ore, H. B. Eenrox r.r IO. JL 3r,rcxlluy Ba nolrorqL, n o6pa6orne
rra Tep rI aJr a.
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Tou LVIII, 1978 r.

I( BOIIPOCI'/ O MEXAHtrI3ilIE IEHEPAIIUI{ IAMMA-IGAHTOB
PEHTIEHOBCTUIM ilCTOTIHUHOM JIEBEAI' X-3

A. A. Crenannn

trIa conocraenegrrg cflefiTpoB rreprroArrqecxoii coctasnarouleir raMMa-]lsnyseErla rpex

o6r,egor - rryflr,capa B rylrlaullocru Ilapyc PSR 0833-45, ry.nr,capa n Iipa6oara4uoii

TyMaEgocrrr NP 0532 u penrrerroBc(oro rcroaruuxa Jle6egr, X-3 - rto)fiHo npeAnoJloE(rlrlt
qro raMna-xBaEThI B erux o6t,errax o6paaylorcfl oAErlI MexaEtrrarloll, B l)e31,r-Ibrare pacnaAa

,ro-Iteaouog, B notr,ay aroro rpenloJro?r{eErrfi roBoprrr raRx(c oArlrrar{oBarl 3aBlrclrlocrb

orgoc[TeJrr,Eoii nrnpnutr rrnr(oB BpeMerrurirx pacnpegereu[ii rloror(oB ra]Dla-]iBaEToB or rrx
oueprlrii. flpu erorr trpulieqareJrlEo, qro ruilpuua nlrlia Ilpll glreprr{rl - 108 aB coorBercr-

ByeT rnrrprr11e yrnoBoro pacrrpeAeJrerrrr.s ralllla-Rllalton, o6paayrcIqrrxcfl rlprr pacnaAo

no-lle3oson susxort ageprrrll.

ON THE I\,IODE OF GAN{NIA-RAY GENERATION BY X.RAY SOURCE CYG

X-3, by A. A. Stepanian.- lt is pointed out that the spectra of periodical component of
three gamma-Iay sources pulsar in Vela nebula PSR 0833-45, pulsar in Crab nebula NP
0532 and X-ray source Cyg X-3 are similar. Since the gamma-ray spectrum of Vela pulsar

agree with pion decay one the assumption that all three spectra are of the same origin is

suggested. The identical dependence the relative width of gamma-ray pulse on the gamma-

ray energy for all three sources support this assuurption. It is pointed out that the width of

104 eV gamma-ray pulse correspond to angular distribution of that one generating by low-
energy neutral pioDs.

fIOuCXu AITCHpeTIIEIX trCTOcHUItOB IaMMa-XBaETOB CBepXBrICOHOfi sueprtrIr
(10rr-1014 eB) 6ruu Eacarbl ylxe AaBHo. Eqe n 1953 r. Io.rr6pafir n Axeru [1],
rrctroJrr,By.E DreroA peIIICTpaIIu[ qepeHHoBCI{I{x BCtrbImeH ml{poHI{x aTMoCSep-
rrLrx JruBHefr, UpOnelu Ha6rro[eHu.s p.sAa o66efiToB c rleJrblo o6napy1(eHr'rff
trOTOK  IAM}IA-I(BAHTOB.

OAnaxo Jrrarxr) B rrocJreAuee BpeNr.E trotrcHrr roqeqrrr,Ix rrcroqHrlltoB crairld [a-
BaTb rroJrox(r{TeJr6H6re peByJIr,TaTbI. OlnonpeuelrHo troJroE(IrreJIbHble pe3yJrbra-
Tbr trOiryqeHr,r npr{ rra6.,IloAeuuflx IailIIIa-HBa}IroB C aHeprllefi -108 aB Ha CnyT-

HIIHAX U 6A"'ITOHAX.
Conocrasreutre peayJrBraroB Ha6JrroAeur{fi raMMa-r{BaHroB B paBJrurIHbIx

Ar{atraBOIIaX oHeprrlfi AaeT BoB}IO11tHoCrb trO.TIyqIITb CtreHTpbI LrBryseHu.tr, KorO-
pbre B cBoro oqepeA[, cyqecrBeHrro upo.Ecrr-rr]or rrexaHlISM leHepaqul{ HBaIIToB.

1. Cnentp ralrlra-Irsnyqeultfl [yJr,capa
B ryuaHrrocrrr PSR 0833-45

flo 4anuuu rlcnpoBofi r(alrepbr AJr.rr perrrcrpal{uu ratrilra-KBaHToB Bhrcoxofr
eHeprrrr{ Ha cnyrrrrrne SAS-2 [2] nonyseHo, qro tryJlr,cap PSR 0833-45 nzny-
qaer raMlra-HBaHrbr c aHepruefi ) 35 NI3B. flo:ron r{Ba}rroB rrerrflercrr Eepr4o-

[ilqecHr.r. flplr arorr Ea6rIoAaIorc.E ABa nyJlbca. Ilylrcrapyroqafi rracrE 83,]Iy-

seHr.r.s cocraBJr.ser 0,7113,i3 o6urero u3ryqeHla.E ryMaElrocru. O6qufi rroroK
nBaHroB c aEeprrrefi )35 n >100 MaBcoorsercrBelrHopaBeE (15,1 +- 2,4) X

5t



)'(10-G rr (6,3 -l 7,1). 10-6xnauros.clr-z.c-i. ltaH orlresaror aBropr,r, cuexrp
raMMa-HBar{ToB He orJru,raercfl, B rrpeAeJax oruu60x, or cler{Tpa-, o6paayro-qeroc.fl trpr{ pacnaAe n0-nreaorros.

Ha6ltotrenu.rr rarrlra-HBarrroB c erreprneli )r 3.10rt eB or uylrcapa pSIl
0833-45 [3] uoxasarru, qro rlorori r(BaHroB cBepxBr,rcoxofi arreprrar rr3]rerrfer-
.c.E treprroAr{qecxtr. B or.rrnqr,rc or rrororia ralr\ra-riBarrroB c igeprrefr E >> 35 MaB ua6.rrroAaercfl .rrurrrb orrrrr rrrr{ Bo nperreurr6rr pnarpaga.rarrrr. Be-
Jrr.rq_uHa rroror{a paBHa (1,0 -+ 0,33) .10-1t +ororroB.c\r -f.c-r.

U, IIaHoIIeq' rIeAaBIro no.rIyqeHLI npeABaprrre,rbrrr,re AaHrrrrre o troror{e
HBaHroB or nyJrr,capa PSR 0833-45 c crrepruefi ). tOn eB t4). Beurrasuua
.trorona paBHa 1,11.lQ-z HBarrroB. crr- .c-1.

2. Cuenrp r.arr\ra-rra,,ryqeHuff fiy,rr,capa
r ttpa6onrrlnoii rr.orauuocrrr ll-p 0532

-- -'({{n-tu^o6 rplvugHrrr'r_nyirrcaporr NP 0532 ranrrra-r{BarrroB c orreprr.reli
E > 35I\'IaB u E > 100 x{a}3 uoryuerrrrr rar(?{ie Ha ctryrrrr,r^e sAS-2 isi. oo-quft rroror{ railr}ra-r(BarrroB paBerr coorBercrBeurro 

" 
(15,8 -r 4,2).to-u- ,

\?.,? I 9,?) . 1-0 -, KBarrroB.c.l-r.c-r. Ilyrr,cupyior.lu,' ,r.rb cocraBrl,rer
(6'2 t 2,8)'10-6 u (2,2 -r 0,7). 10-o Heariroo."'ni-'.c-1. BauerHo, qro Ao.Trfl
rryJrbcr{pyrcrqefi uacru Bospacraer c arreprr.refi. rlp, sHeprrru E ) 140 nIaB
ra6;rrcAaercs rorrr,H_o nyJrbcrrpyrcqnrl uoroH, panrrr,rfi 

- 
(1 ,30 { 0,4t, . 10;

HBaHroB.clr-2'c*1. Ha xplrnofi rperreurr6ro \o,ra, raH ifie HaH r{ y nyirbcapa
I'SR 0833-1r5, urrexrror{ ABa rrr,rHa.

Aua-rroruqtrble peByJbra:rrt 6r,r,,ru roryqerrri lto rr3]\rcpeHfitl.'i c tronro[-lbro ra-
BoBo-ro scpeunoBcnoro carcrsr,rxa, tsary[lerr]roro B crparocr[epy [6].

oHaaa.rrocr,, qro nyJr'crrpymullrir uorox rarrilra-r{BaHro" 
" 

,ropi.^ft E > 240
v E )- 800 NI,B paBerr (16 -l 4,J).lo'? n (8,7 -r r,4).10-? xna'roB.or-2.c,r
COOTBETCTBEIIIIO.

florox rarrlra-r{Bi}}rroB c arrepruefr E ).8.10r, aB ua6.rrro,qa,rrcfl B Crrurco-
uraarrcxofi o6cepnarop-un r clll\ [7]. Ilorox reproluqecxofi cocras,rxroqefi
uBJryrrerrrrfl paBerr (4,0 + 1,1; . 19-tz HBar{roB. clr2.c-r. FIa xpunofi Bpe}rcrr-
Iroro pacnpeAcJrerrr{fl rra6nro4acrcq roJrr,Ho onrrrr trr{H.

^^^c;re4yer orMerr,ITb, rrro rroror(r{ HBar{roR cBepxBBrco,ioft ancpruu or pSR
0833--zr5 r NP 0532 rrerrsrorcrr co Bpelrerielr. B'rr,rcrorrrlee ,p,,.rro eu{e rpy[-IIo ycralloBurb lll{a[a3oII ffgrretreHuii rroronoB. llpune;lcnubre Aarru6lc orrro-
CflTCft H IIaXCIINTa"TTITIILITI rIoroHaNf, SaperI,ICrpIIpoBaHIrbrrr ua6;rrOga.re,,rAlrlr.
Ireperrennocrr, rroror{a rar\rrla-HB:lrrroB rrad,uro;1aerc tr u Eltfl od,rncr, ,"aparri
108 aB (crt., uanpra.rrcp, [8)].

li. Cnenrp ralrlra-rr3.rryrreHrrfl perrrrcrrcBorioro rrcroqrrrrta C.vg X_3

_ B ouru'r,.re or rryJrr,capon o flapyce rr B I{pa6onuguorl ryrrauriocrrr nprrpoAa
o6texra Cyg X-3 eu{e rreAocrarorrrro .flcira.

_ falrlrrt-n3iryrrerrue B- o6;rac.rn cBepxBrjcoHnx erreprnr,i or DToro o6renra
6rt;ro oSrrapy,+(elro n }tprrv_cxori acrpor[rnansecrtori d6.opn,rrolruu AII cccp
rro Ailrrilr,nr rra6.rrro,Ierruir s 1972 r. [91. B ga.nr,ueiirue.r, ,o garrrroiu rra6",uogeruri,i
Ba }recHoJrE,tio "[er 6r,r.uo uoxaearro [10], .iro r.ra"tvqerrue ]rocr,rr uepuogn.recHzfi
xapar{rep. Ygtr.,rocr, yrorrurrrrr 3rraqerirre oapro4, aonrnrn-rriy.rorirro tlll. ott
oHiraarrcfl paBrrr,rrr 0,I1)9(i82 lrrn.

Itporre uopr{oAnrrecHor'o il:J.[yqerrr.rr{, Dror oor,cnr fiB.rryqaer rarrrra-HBarrrr,r
cnopaAr,rqecHrl, KOrAa norori r,r3.'rJ,'scrrrrfr pactrpeAe.:re[ 6o"ree u..rr,r Nre]ree paBrro_
IrepHo ro rrepraoAy. Cropa;lrrvec(oe r,raJ)'rrcrrrc uor{B lrfiercrr ro,rrr,Ho B orAcJrb_
Irble uepIroAbI BpeNIelIlI. 06ir1i,rir rrorol{ cnopitiluqecHoro r{3,rrvqerrrrfl B cpeAHeM
3a HecI{oJIL'Ko .IICT B 2 paaa npeBoc\olllrl cpegrrr.rit rroror( riepuoiluqecr(oro r.r3Jry-
llerru.a, Beiruqr.Irri] Ho.roporo paBHa 1.2. 10-ll ]iBarrroB. cnr-2. c 1.

B oxrn6pe 1972 r. rpynnor.l corpyArrrr*os NII4@I{ 6u,r npor.ranelleH aaryc*
Ira Bbrcorrrbr-\ itspocrarax l.rcxponoii fialrepbr, rrpeArra3rraqeuuofi AJrfl perlrcrpa_



qrru raln{a-tr3,,Iyqerlta.8 c elleprrleit HBaIIToB > 4'101 aB. O6pa6or(a pesyJll,-
TaTOB Ha6rIOAeHUfi uOxaaana, qTo B IIa[paBJ'IeIIIII4 Ha O6T,eHT Cyg X-3 L{IIeeTC.E

Ea6brroqHrrfi noroH ralrrra-xBarrros [12] . BuncItra"uocL TaHHie, qro rlorox raur{a-
-I{BarrroB oroii sHeprtr{r{ rreH.serc.rr Bo Bperlenlt. CouocraBr-reutrre peayJrbraroB
Ha6rro[eHl4fi n o6.nacur cBepxBtlcoxofi oHepru\r (> 2'10t2 aB) n B o6racru
/-r0 MoB rroHaBaJro [13] , cro rra6.urolaerc.fl r(oppe"rr.sqlrs trrBlreHelruft uoroxos
lilNrMa-HBarrToB B o6OI,rx sHepreruqecxr,rx I,llrrepBaJrax. Ilorox HBaHTOB C

E > 40 MaB oxasaJrc.rl paBHbIlr 10-a I{BarIroB'cnt-2'c-1. Cpegnee Ba trepuo[
x3ryqeHue cocraBrrr 2, 70-b r(BaHToB.crt-2' c-1.

faxurrr o6paaoM, o6reHr Cyg X-3, ran rr{c HaH rr try.Ilbcaprr PSR 0833-45
ra NP 0532, anrnerc.E r{croqlltr'Inorl neplroArrrlecnoro rarlilIa-rlaflyrIeHrI-rI.

4. CouocrasileHrre c[eI(TpoB rallrra-rratryIIeHIIff
o6renror PSR 0833-45, NP 0532 t Cyg X-B

f{la couocraBJrerrlrfl cIIeHTpoB Tpex r{Btsecrllblx IrcrotIIIIr(oB ra}IMa-I{BaII-
ToB 6blflo no[csuraHo o6u1ee Ho.lruqecrBo ralrlra-KBarlToB, uairysaetroe arr{[rl{
o6be6TaMu B egr4rrllqy BperIeHII. IIpu atolt npcAtro,IIaIa.rIocb, qro IISJIyqeHl4e
r/r3orpotrHo. Pacclrarpunaercfl ToJrbr(o neprro[rrcecxafl qacrr, r.IBJryserrus. Pac-
'cro.Errrre Ao rylraHHoctn n llapyce 6rr.lo flprrll.Ero paBIIbIrI 500 nc, go ltpa6o-
BtrAIrofr - 1700 nc rr Ao o6r,eHra Cyg X-3 11 Huc.

Ha pucyuHe npeAoraBnerrbr cneKrpbr [cpuogutlecxofi qacrrl I'arril{a-I4aJryqe-
Hrr.s ytror{.rrrryrr,rx rpex o6'benroB. Ctrenrpbl iprrl PSR 0833-45 u NP 0532
trpoBeAeHr,r [o orHoclrre.rlbHo 6o.nr,monry qucily rosen. Xopouro BtruHo, qro
B o6racru 108 aB ulleerc.rl Bartl6, xapaxrepHLIft A;r.s clrenrpa, o6paaonaulroro
lpu pacrraAe n0-nreaorros. B [14] aBropr,r or]rcqalor, rrro cner(rp rarr]ra-HBaHroB
or Bcefr TyMarrrrocrlr n Ilapyce coorBcrcrByet r0-treaorulolly. flocxo;rsxy, co-
rJracuo [2] , rons ily"rrbcrrpyroqefi qacrL{ IIe BaBI{cIrr or aHeprrrlr, ro ctrer(Tp
ralrilra-r(BaHroB nyJrr,capa PSR 0833-45 l'aHlr{e coorBercrByer no-rreaorulo}Iy.

C.negyer orrrertr{rb, qro rloKaaarerlr{ crenrpoB /I"r.rI PSR 0833-45 u NP
0532 coaua4aror. llpu Drolr rraK.rrorr r{Hrerpa"rrbrroro cncnrpa rro qucJry HBaHroB
y ='7,6.' rl'ro xacaerc.E rroroxa rarrlra-KBarrroB or o6rexra Cyg X-3, ro B Ilacrofl-
qee Bper{.a orr rrailreperl To.rrblto nplr AByx BIIaqeIIL{.ar noporonofi alleprlrlr:
tupv E ) 40 N{eB u E) 2.1012 lB. tr{e plrcynna BI4AIIo,'rto o6e roqxu rre?nar
BErme Hpr.rBoir cuenrpa nyJbcapa NP 01132 roqrl,r Ha oAlIorI rI rolr r+(e paccro.rl-
nuu. A ero oaHaqaer, rrro rroxaaare"'rlr cilcr{Tpa paccuirrpr.rBaeNrrrr\ gnyx o6rex-
TOB IIpaKTIlseCKu OII{HaKOBLI.

Ilpuoegenuarr rra pr.rcyHr{e HprIBafl g.'rn Cyg X-3 nponcgella rar(I{rl o6pa-
BOII, qro rrtreer xapaHTepH.r,tft g"ua (<fl0-lreSolrHoroD cner{Tpil aarreS n o6racTu
orHocrrreirE,rro r{a.}rbrx eueprr'rfi. I[pn ororr B o5J']acrl{ -108 oB HpIrBafl Airrl
Cvg X-3 fipoBeileua rrero]rorr rapi-r,rrJe,'rbrroro reperloca Hpranoii u"ur{ NP 0532
n PSR 0833-45.

B o6racur ureprr,rfr ot 101' go 1012 cB cnextp ilIlefcraB,ircII B BIIAC npmlon
(n 4rofinorr ;rorapn([rtlrqecxo]r rracurra6e). Iloxaeale.rb crlel{rpa n arorl o6na-
cTrr or(aSLIBaerc.fr paBHrnr 1,4, T. e. rrecno"'rLHo NreIIIrtrre, qerr y [y"TrbcapoB
n flapyce u n Ftpa6onr,rgrrofi, xorfl r{ rre r.rcr{Jrroqeno, qro:rra paarrlrrfa cpaBlrrl]Ia
c omu6xanrn nanreperrrafr .

Taxurr o6paaorr, npeArroJro?Herrr're o rorr, qro u n }tpa6onn;lrroii ryNraHllocrlr,
n n o6reHre Cyg X-3 rarrnra-fiBarrrbl o6paayrorca ilpr,r paclal1e fio-nreaotroB, a
cJreAoBaTeJrr,rro, ilprr naaulro4eficTBr.rr.r HocrrrrsecHux;r1uefi c.frAparrlr oItpy?Iiaro-
qeft nraBMbr, rraxogtrrr rroArBepiriAerrr.re B cxoflcrBe crreHrpoB (panencrne rra-
nuouoa).

flpra erorr o6u1aa cBerrnrocrb B rarrrra-rryuar (c lt > 35 :- 40 McB) yxa-
Barrrrbrx rpex o6t,exroB paBrra 11 .1031,3'1015 u 5.1037 opr/c.qrx neprro[rrqe-
cHoft qacru u3flyserr.rfl.

flpe4ctaa;raerc.E ecrecrBerrHr,rrr, .rro 6oree lro;ro1ofi u 6o;ree 6r,rcrpo rpa-
qaroqlrfica tryrrbcap NP 0532 uairyqaer B rarrrra-liBaHrax 6o.rrr,me arrepurl{,
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4 xlumod/c

tr'Iurerpanr,nr,re crrertpbr nepuo-
IuqecHoii cocTaBJrtrroqefi raiua-
irJ.tJ qeHrr.R n)'nbcapor pSR
0833-45, \ P 0j32 rr I,eHrre-
HOBCHOT0 rrcToqErrr(a cyg X_:
IIo ocrr aocqucc - BHeprnE E nBaH-
TOB, nO OCrr opIrHaT 

- tlHTerpa"tbHoe
qrrc"-lo xBaHroB/c N (> E) c oEep_
rrleI"I 6orblne aaAaHHor"r, lrerlc]iae-
tl0e ucToriHuIioM

selr PSR 0833-215. Ecau reuepb cJe.rarr, npelno.xo,(eHtrre, qro rr Cyg X_3
.flB"rr.flerc.fi try"rlr,caporr, To, rro nceri slr[u^rrocrtrr, aror o6texr c,.leAver cqr.ITarb
cyqecrBerrHo 6o.rree tr_ro.rroAbrrr, se,rr NP 0532. Iioxa, oAHar{o, uer xaxrax_.lr,r6o
ocrroBanufi cqrrrarb Cl,tl-g nyrbcapolr, xorfl raHoe npeAno.{or+ieHrre tr pac-
clrarprrBa"xocr parree [15].

5. Xapanrep :pl.trqr^To^ro pa cr_peAeire Hrrfl rarr lr a-rra,rryrren rrfl
or rry,rbcapon PSR 0838-115r Np 0582 n o6renra iyg X-3

Pacclrar:puaaeMbre nanrr.r o6rexrr{ rrrreror 6o.nr,moe cxoAcrBo B riapaxrepe
rpeuenn6ro pacnpeAeJreHrrfl ralrlra--uB,-rycelxrr 3a treplroE oyruarpu. To*,g o6;racru cBepxBhrcoxux eneprzft (1011 r0l2 aB) ece rpra o6rexra rrrreror oArrrr
locroBepjro ycraHoBJreHHtrfr uux. ornocr.rre;rura.fr rrrr,rptrHa truxa r,r.fr psB
0833-45 cocraBrrser 0,033 ueplroAa, ,u.r.rr I{p 0532-0,040 ,r.pro1o.

Bo apelrenn6rr pacnpeAe,'reHr4r.r rar\nra-riBarrroB c euepiraeir ) 108 aB
r1qrAl!"c.rr ABa tryrrbca. Illzplrrra uyJrr,coB BHaqrrreirr,Ho 6oalure: rax, [rr.EPSR 0833-45 orrrourrg{bl_ole^ rlrrrpr.rHbr try.rrbcoB -0,16 lr -0,08 o, ".pilAuMs E ) 35 X{eB, g;rx NP 0532 0,1-r 0,2 or reprroAa.

AnaJrorusrrar cr.{ryaqr{n na6rroAaerca u g,rn o6r,exra cyg X-3: ecJrrr [Jrfl
cBepxBbrcoHrax arreprrafi orlrocrrre,'rbHa.E mr{prr}ra (nyJrbcaD -0,05 or nepEoAa
peHT_reHoBcHoro rr3nyqerrun 4,8 q, ro A.rr.fl E > 108 aB orra -0,20 uepuoAa.

FIa_u upe4craB,Il.Eerctl, qro raxoe ymr{pe}rr4e (nyJrrcaD rraxoArrr ecrecrBerr-
uoe o6o.gcneEr{e B rrpeArroJloE{eHuu? qro ra}rtra-riBauTr,r BOSIrUXaror trpu BSau-
rloAeficrBrlrr yBr(oro tryqxa I{ocrrr{qecxLrx ;ryuefi c fiAparrrrr arorroB trJraaMbr"
IIpu arcu ralINIa-r(BaIITLI cBepxBhlconrrr cnepillfr, o6paayroqlrec.rr B peayjrbra-
Te pacnaAa t0-rreSoHoa 6o,ulmofi cHepu{r{, r{rreror ysHoe yrJroBoe pacnpeAeJre-
Hr{e orlrocr4Te.Ilbrlo uyqHa uep-B[qHLIr qacrr{U, a ra}rtra-IiBaHTLI c aneprrefi
> 108 aB o6paayrorcg or fi,-ue3onoB, o6;ragaronlr.rx oruocrrrerruo ua.;roft
auepruefi, rr rrx yt'.rroBoe pactrpeAe,'rerrr{e BHaqrrre,-rbHo rxr{pe (-30").

flpr.rnegeurrbre Br,rme AaHrrbre o c\ollcrBe cnerirpots ralrlra-rraJryqeHu.a Brjco-
Hofi aHeprurr u BpelreEn6ro pacnpcAe.IleHrr.E nororioB roBopflr B rroJrr,By roro,qro oHu o6paayrorca oAHr4rr rryreNr, a rlrreHrro trpr,r BsaulroAeficrsuu fAep Hoc-
rll{qecHoro I{3ryrreHufl, rerrepupoBar{Iloro B Aarl}rbtr o6rexrax, c oxpynrarculeft
ux ragonofi o6o;rosxofi.

oAuaxo rrrrercqrrxc.tr Aarrrrbrr troria HeAocraroyuo Ar,LfI HaHlrx-,ru5o onouqa-
TeJrrrHrJ\ BbrBoJ(oB. Fleo6xogllrrrr 6o"lee ArrrcrrcrrBrrbre ua6;rrogenur{ c y,Tryrrlxe}r-
uofi annapar5pofr r,r n 6o.,ree rlr{poHorr ArrarraBo}re eueprurt.

Hon6pr, 1.!)76 r.
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AriAAEr{IIfl HAyri CCCP

II 3BE CTIIf HPI,IIICHOIT ACTPOOIIS}I
Tou LVIII, 1978

IIE C }i O 1T O E C E P B AT O P II I1
r.

CIIEHTPOOOTOIIETPI,IqBCT(OE IICCIEAOBAHITE
SATMEHHO-IIEPENIEHHOff CIICTE}IbI v 599 Aql

T. M. Pasxonc(ax

FIa ocuosastrrr cner{rporpa}Irr, loiryqenur,r.x c Arrcncpcrreri i2 rr B6 .&hru, n3yqe' crrer(rpn ,.3]reporr6r nyqcBbre c*opocrrr e,.. floxacarro, qro c,rcre]ra v5gg Aql .o.ror, ,, g"y*
3Be3A rnaBrroii nocaeAonareJrbHocrrr: Spr: Spz: ts3,5; LIvr: _t,lS; Mvt: _if,ff.glexrpoauax n.rrorl{ocrr, rr orEoclrreJrr,Eoe coAcpE{aEne nogopoga rr reJrrrfi r arlroc(pepe r.raa-Eoro xolrnoEeETa BeJrrrqrrHhr roro }}(e flopflI]ia, ftafi rr AJrfl rropMa.rbrrbrx aneag. Onpegelearr
cHopocrlr oceBoro BparlcHr.rrr, paArrycbr, .rlcriop()crr, rr no.rvanrr.rrrn5,ga.riy.renoii crofocru lfr.

SPECTROPHOTOIIETRIC STUDY OF ECLIPSING.VARIABLE SYSTENI V599Agl' by T. M. Rachkot,skaia.- The spcctrum of ecripsing-variabre system v59g Aqrhas been studied and radial velocity measurements has been obtainecl uiing the .p..t.o-grams with dispersion 12antl 36 At*-. It t.as sho.rvn, that the system V5g9 AqI consistfrom trvo main-seque,ncc stars: Sp, : Sp, : 83.5; 
-11r., 

: _ t.iS; Xlvt: _0.51. Ele_ctron pressure and relative contcnt of hydrogcn ancl hel^ium in thc atmosphere of pri*ary
component are the same' as in the atmospheres oI normal stars. The lollorving parameter:s
Irave been obtainerl: axitrl Yolocity, r'atlii. Fl'om llrt, rt,locitv culltr har.e betrr obtaincd
? : - 9,8 knr/s, Kr: I2lr km/s.

,,, V !99Aql (Sp B3,5, P : 1d,84), cor.rracrro K,-raccu6r.r*ar{uu CBesHr4HoBa
[1J, OTHOCI4TCT{ Ii TIltry I{OHTaI{TIrrjI cI{CTe]\r pa}rrrlrx cnel{Tpa.rr6HLIX HJraccoB.f.nas,He Ho\rrloHeHTr,r crrcrelr aroro rrrna rrlreror cne^rp or ts() a" ai, 

""yr_}IIIKI{ I,IIIEIOT rAXOT.I T{E CtrEfiTPAJII,IIrIfi H"IIACC, HAH II I.TIABHA.E 3BE3AA, III6O rrE-cfio,lbno 60.uee noa4,ufi, trIf o_p6nra.rrHue nepr.roAbr 3a(rroseHrrr B npeAenax0,68-ld,B7. I-Ia Auarparllle I' _- P rtaaBaHrrrrre crrcrerrrJ paclo.rroi{ieHhr n,al'JIaBHofr rroc.'IeAoBareJlbllocrrr, JIIrtrrb cnyrHul{rr Hexoroprrx clrcreu (c nra;rrru
orrromerrr{etlr rracc) HaxoAflTcfl Br,rme Hee.

c,ex'rpa;r,rr,re na6rrogeuuq vSgg Aql parree 6u.ru nrrno;rneur,r lh.rpcolr [2],rrr\r trocrpo€Ha ripr{Bar{ jryqeBrrx cxopocreri. flerpl.r [3] no qerErpeir cner{rpo_Ipa\IIIalI OnpeAeJI'I.II IIaBIIOCTb SB0BAIIIJL\ BC"'II4aIIIII HolruolrelrTots B 1ra1glrilryMe6necxa. Itpu_nax 6recxa 6rr.r_a ro.ryuura lanumxrrrornilZi-Qororpaduueciurnr
Nlerotrorr r.r ,\lararanrBLtJru rr Iiyrrcnulnu".rr,r I5] ro ,pororre^riflsecrurr rra6rro_
AeHrrslr n (1 , l), /-cucreMe.

Peay.nr,raTr,r uepesrlc.rrerrrrrrr pa6or noria3brBaror, qro Her{oropr{e xapar{Te_
PITCTIIKI4 ITOIIIOIIEIITOI], IIflIPIIi\IOP PAAI,IYCbI, IIACCbI. A6CO,U16TUbTE BIISYAJI6II6IE
BeruquHrrr ,ll1v-. otrpe[eJ-rerr6r rrelocraroqrro ]'Br)l)errrro. [tporrc roro, parree coB-celr *re craB['rrcfl Bonpoc o6 usyvenlrrr suarauecHrrx naparrerpon arlroc{epu
HOlrtroHerrron. florrrolry llouo.rrrrrrejrr,rlre ra6.Lrc,qclru.fi 'r,,r*, aar"r,"pa, TaH I{6recxa cr{cre,\rr}r \r59g Aqt rpeA.r.B..r.rrror oo.,r'u.ii r"rapna.

IIanru 6rr;ra rrocraB.rerra 3aAaqa u,yqurr, .nanrp \rsgd Aqt n paarrrre rfaar,rop6lrra.tr,rroro ncpr{oAa c r{e.rrBro onpeAe.rreriua suauvecxri ,irpunr"rpoB arr\ro-c$eprr rr cfler{TpocxouutrecKr4x o.rrelterrror], ,r,.r6u, rr}rcrL 6o,,ree onpeAererrrroe
npeAcraB"rrerrrre o tro/le.llrr ctrrcTetrbr.
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1r900-380t)
21900-3700

6900-5800
6900-580U
4900-4000
4900-3700
6900-5800
4900-3800
6900-5800
4900-3700
/r900-3700
4900-3700

l. Ha6.rroqeHrrfl rr ux o6pa6or(a

Ha6rrogenu.rr Br,rtroJrrreur,r Ha crenrporpa$c ltyqe 2,6-rr pe+renropa tr Arr-
$paxquounoilr crer(rporpa$e ACII- l l 7,22-v pe{"uexropa FtpuncHofi actpo$z-
sl,rsecxoii o6cepaaropull AH CCCP. I'lcno.,rr,aoea"rlacb 3r'ryJlr,cl{fl rrlrroB 103 aO
ra {03 aF. ,(anurre o c[exrporparr\rax co6paHLI r ra6..l. 1. q)assr, [prlBc/leHnrre
B flocJreArrelr cro.r6qe, Br,lqr4cJreHr,r corJracHo atfeuepuge [t]l r coorsercrByror
IroilreHTy cepeAr4rrbr 3ncrro3r,lrlr{rr.

O6pa6orxa clerirporpalrilr fipoBorlrrracr, ua rtraxpotforo]Ie rpe B rrp.Elr],rx
tr{HrerrcuB}rocr.Ex c vBe..'rfiqeHr,rerr r 26 v, 42 paaa.

2. Cnexrp rI Her(oropr,Ie xapar(Tepllcrrrnlr

Itax nn4uo ua ra6,,r. I, uamu rra6.rrrc,qeHr.r.rr AocraroqHo paBrrolrepuo pactrpe-
AeJreHhr no Saaalr op6r.r'ra",rsnoro treplloAa crlcre\Ibr. C qe"rr,ro Br,rfltsJreHIr.E
oco6eunocrefr cneHrpa BBeBAhr B paaHr,re Saar,I cnexrporpalr]rbl r4ayqaJrucb or-
AeJrblro.

Cnexrp V,599 Aql rm{eer BrrA, rrrrruqrrsrii [r.q BBeaALI r(rracca B: rra rreupe-
pbrBrroNr Sorre uu4rru r.rHrerrcrtlrrrJe "rrr{rrrrr{ Bo,qopo4a r{ re"rrrrfl. O5rrapyxrena
acElI\IerpLl.E l{prr.rrbeB, a l{r{of,Ia rr paadBoerrue "uuulrii reJrr{fl }"4026, 4388,
447 1, w 4481, A X,Ig II n draaax, coorBercrByloqr4x rrolreHraNr DJrorrraqrr[, r{
IocrarosHo crrrrrrerpuqrrrJe Horrrypr,r B r\rorlerrrr,I coe[]I]rerr[.q. Sror Saxr rono-
Ilrrr o trpr{cyrcrBi{rr cnexrpa Brop[rrHolo norr]ollerrra. Itorrrypr,r .'rnrrzft nogo-
pO,[a flB]IO He IIOHiISLIBaIOT IIa'rII,lrIIrt.g CnVTIII{Ha, IIO]TOlIy /IJIfl BLITIBJI€IIIIfi elO
IrpIrBHal{oB 6r,r,r nocrpoeu rpar[r.rx BaBucr,r-\rocru noJrylllr.rprarr ":rurrufr H., I-IB,
Hr, Ht ot t[a:rr. op6[ra"rbuoro ncprroAa (puc. 1).

tr4s plrc. 1 nuguo, r{ro rro.rryr[r{pr{H6r rra6,'rrolerrrrr,rr Bo]IopoIrr-srx .nrarrnft
V599 Aql rreHqtorcs B reqcrrr4e neprro[a. Xapaxrep uBnrerrerrrr.rr raxoit, xart
eroro c"rle,qoBa.,,Io oiHrrAarr, B c.[yqae, Korln rra6.rrunarorcfi cflenrpr,r o6onx Ho[r-
IloHeHToB (ecni.r r,rr cleHTpa,rrbHrrle HJIaccr)r 5;-ruaHu) : vBe.rruireHlle [oJryrtrrdpr{rrbI
ua6.;rtogcrriroro ltorrrypa B 0aBr,r, Horna rrcr Barrrerrrrfi, I{ y}rcrrbmerrr4c, }torIa
SaTlIerrr{e rracTyIIaeT.

Aua"'roru.rrro pr{c. I 6tttm rocrpoerrrJ rpa(ruHn 3aBrrcrl}rocrrr aHBnBaJrerrr-
uLrx mrrpl{rr fV 7. xuttwia re.:rl{.rl or (raarr, rlo oHr,I rre noHaaaJrrr rr3trc-
HeIrI{fl B Teserrr,Ie neprro4a. 3ro rieygr.rnrlTe.irrrrro, ran HaH rea rfororre:rpuqecxux
rra6rlo,qeul,Iii [5] c.nelyer. qro Barrrerrr4e B cr.rcrerrc \rilgg Aql qacrrroe u rrc3rra-
rrlrreirbrroe no r.rry6ntte. flplr.rerr r,rr1.6urrr,r fJaBrroro u Broprrsuoro rrrdrunlvrroB
paB"rlr{rrilrorc.E .[rrrtrb B rrpc[c"rrax 0"',02, a paBl{ocu, 6,uecxa Ho}rnorrer{ToB rra-
xo[rrrcfi B rrpe[e.rax A,m : 0,9--t'n,29 (rrarre orpeAeirerrlre Droii Benr,rqrrrrhr
c-rr. Hu;te).

Ta6.nrrqa I

nEcnepcuff,
A/MM

Cnexrpa:rrna
o6:ractr, AIara, fS;S r. 

I
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21-22.\',1
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4"o 4, lo f
Pnc. l. I{alrereuue noJryrxr.rpuu nuauii aogopo4a
Bepmrarruue Jrr{Hrrrr - cpeAlrflE I{Ba1paruirHag ourudra
7 n 2 cJIeBa noepxy rpaSaxa noriaabrBaror noJylnuptrrry
te.recnou) u HyAe (2,6-n peo:rexrop) coorBercrBeEEo

c (paaoii g op6uraaruoro EepuoAa

oArroro oupeqerenux. Beprxxanr,Ebre rrEsrr
HHcrpyMeHraJrbHoro xoETypa AC[-11 (1,22-M

Pnc.2. Ha6.nrogenrnii xonryp rrlrurrrl reJrr{.fi }y4471 He I n {aae q:0P, 70

Tarulr o6paaorr, nprrHr{}ra.rr Bo BHrrrraurre peayJrr,Tarr,r Sorouetpuuecxlrx
cnexrpaJrbHr,rx ua6.rrrogeurzfi V599 Aql, lroxrHo cgeirarr BErBoA, sro s aroft
cr{creMe Bo BCe {aarr op6rararrbHoro neplaoAa na6.rroAarorcs o6e BBeBAET. Itouro-
HeHTbr uMeror 6.nrnaxne crrexTpaJrbrrbre HJracchr. Bxaag cuyrrrl{Ha n o6rquft 6aecx
cr{creMr,r He trpeBrrmaer 30%.

flepefigerr H paccr{orpeHr{ro ar{Br{BaJrerrrHbrx mrrpuu luuttfr.. B ta6t. Z
uprrBeqeH cnucox ctrexrparr,lu,rx ;rfiuufi, r{x oro}r(AecrBJrenue u ua6.nrogeuurre
AKBI{BaJIe}ITHLIe [IIIpI{Hr,r. ,(lr rorO qro6r,I I{OJrI{qeCTBeHHo OIIer]I{Tb trCTUHEyIO
BeJlr{qtrHy DxBrrBaneuTrrbrx mr4pr{H lrauufi rJraBHoro r{ BTopuqHoro KoMnorreH-
roB, pacclrorprlN{ r{oHryp Jrra}rr{r4 }"44714He I s $aae0P,70, 6rr.rarofi K Mo}re}r-
ry arrorrraqull. I(ouryp )"4471 L npeACraBJreH Ha pnc. 2. I(ourypn 1 n 2
coorBercrBylor rJraBHorry I{ tsTopr.rqHoMy no}rtroHerrra}r. 3aurpuxonauHhro
IrJrotrIaAr.I npeAcraBJrflrcr co6ofi rroJroBr{Irbr r(oHTypoB 1-ro lr 2-ro xouuoEelrroB
V599 Aql, I4cr{ax(el{Htre roJrbxo aa cqer HaJro}Heurr.fl Henpepr,rBnbrx ctrer(rpoB.
floarouy, ecJrr{ crrenTpaJrbubre r(Jraccbr }roMtroHeuTon 6.uuaxu, To, corJracHo
[7], no orHomeullro axBr{Ba.ireHTHbrx muprrrr IrrJrrr r{HTenclrgrrocreft;ruuufi gnyx
ItoMtroHeIrToB rrrbr }roEteM onpe[eJrLrTb orHorxeHr4re rrrrTeHclrBrroctefi ux HetrpepbrB-
HbIx c[eHTpos I Id n HoHeqHor\{ anore A,tn - paoHocrb BBe3Arrr,rx Be,rrl4qlrrr r(orrr-
rIoHeHroB B Maxcunrylre 6;recxa crrcrerrbr. flo nunrau reJrlts ?,"4471 A I onasa;racr
paanofr I : 0,32. Be;rlrqnna I 6rua onpegeJreHa rar{}fie no oruomeuuro qerrr-
paJrbrrlrx urrreHcuBuocrefi ruunfi l,43BB n )'41444 He I. Oxonsaterruo, c l.qe-
roM HaAe)r{Hocru nnunft, rrpuu.Era l:0,33, qro Aaer pasuocr], BBeBArrbrx Be-
nrrqtrn Lnt : 7,24 -+ 0,05. Dra BeJrr{qr{rra xopomo corJracyerc.E co Buase-
lrgev A,m: 7,29 t 0,16, troJryqeHrrhrlr flerpu [3]. C;reaosareJrbgo, sro6H
uoJlyquTl trcTI{HIrbIe 3l(BuBaJrerrTnr,re rurapfiubl IJraBHoIo I4 BToptrqHofo Itolrlo-
rrerrroB, rreo6xogralro lrx na6rrogeHHbre ar{BrrBareHrrrbre uruprlurr yMHorfiurr, ua
BeJrtrqrrrrlr (1 + l) rr (1 + l)/l coornercrBeHHo. 3ro sce cnpaBeAnrrBo [Jrfl cry-
qa.a, HorAa JrtrHrtu I u 2 paaqeJrflrorc.fi. I{o n na6.uroAeuur,rx ctrexrpax V599 Aql
Jlumb rrecxorrxo .nranufi reJrrr.E r ([aaax, 6rlraxux r{ aJroHraqr4u, BbrrJr.E[nr rro-
JrypaSAeneHHbrrrr{, upr{qelr AaJreKo Ire AJrg BCex Mo}r{Eo yBepe}rHo onpeAeJl4Tb
l7r. uao,n. floarolry n ganruefimeM, yqurbrBafl, qro W t. rro6t, c $aaofi Iaanenenus'se
tror(aabrBalor Lr qro BKJTaA Henpepr,rBrroro cneKTpa r Qaaax, 6.nraarux r( airorr-
raqrrr{, cocraBJr.rrer oKoJro 30% uo orHomeErrro r( uHreHcr{Br{ocrlr Henpep},lBHo-
ro ctrexTpa rJraBlroro KoMrroIreHTa, 6yAelr cqurarb, uro W1,sa6r : W 1.u"r. T. e.
Ha6nIoAeHHue wt xapaKrepr4syloT r.rcruHHhre sKBrrBaJreHrHbre mupr.rHbr rJraB-
Horo r(oMrroueHra c ourra6nofr, Ire flpeBhrmaroqefi 30%. OnpeAeJrulr retrepb
Hexoropbre xapar{repr.rcruru V599 Aql.

Cnexrpa:u,Hr,rfi xlacc Sp lr a6co.nroruafl BrrayaJrr,Hafl BeJrrrqrrHa If y. Caexr-
panrnrrfi HJracc rJraBHoro r(oMnoHeHra 6rr;r oupege.rreu uo er{BuBaJreuTHhrilr
ItrUPIIIIATI OTACJIbHbIX ITUNAfi.IEJII{.8 II IIO IIX OTHOIIIEHI{IO (W N"O+W $88)/(W 40'26 +
58
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6678
6563

5895

5889
4861
4713
1+/*81

4/+71

{+Jt.,

4417
/+388

4367

4340
4267
4l/+/t
ltl31
4128
1+l()2

0,66
5,48
0, 39

0,43
6, /r8

0,30
0,46
I ,6()
1 ,5n

^r,
1 ,05
0, 16

6, 67

0, 26

0, 88

0,18
0,23
6,86

1,52
0,72
6,44
0,37
{t,25
0 ,28
0,75
0,62
6,12
0, 32

0,31
6,10
,t.r,
5 ,60
4,38
3, 30
9<t

HcI
H"

Na I Ncxtss.
Na I ltcxas.

HA
Hel
xlg II
Hcl

N{exas.
OII
Ile I
oil

HY
CII
IIe I
Si II
Si II
Hs

Ta6;rxqa 2

4026
4009

3970
3965
3933
3933

3927

3919
3889

3872
3867

3835
3820
3798
377 1

3750
olJt

HeI
HeI

HE + II Ca II uerrian.
IIe I

K CaII
K Ca II Meir{BB.

I{e I
CII
H8

HeI
HeI
Hg
Hel
Hro
Hrr
If ,,
I{I.

4
4

4
J

8

8

6

I
8

I
7

.l

7

1

5

7

4

2

I
2

J

2

5

1

I
4
5

4
4
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* Ww) rra ocrroBaHrlrr Kpr{repner Bo.Epsyxa [Bl . Itpolre aroro npr{HrrMaJrocb
BO BrrurraEue HarEque rrJrr4r oTcyrcTBrre B crrer{Tpe v599 Aql lpyrux SJreMerrroB,
Harlpr{ilrep O II, C II. JLaruru O II (cu. m6r. 2) o6napymeurr roJrbr{o Ha oAHofr
ctreKrporpaNr\re(q : OP, 7), rorga $al/.)'4267 A CIIyBepeHHo Br{AHa Ha rpex
ctrenrporpa[rlrax. tr{cxoAs lra O II, Mo}r(rro cqr{rarb, rrro Spl rre par{brtre 82, a
Eo X4267 A C II B trpeAe,rax or 82 Ao 85. Oupe4elenrax-Sp, uo or[eJrr,Hr,rM
llJrtr [6paNr ;rrrrfirt reJrr{.r AarE 3uarrerrr.rg B [rratraaorre 81,5-85, Torga KaK

5o, (Y!r+-lf1!!!-) : 83,5. floc;reArree Brraserrr4e lrbr csr4rae*r BtroJrHe pearrb-" \ I7no,u -;-IVnnn I
ELI\{, TaH HaH r{pr4Tepr4fi, oCHoBaHHr,Ifi Ha rrctroJlbSoBaHrrrr oTHoItreHrr.E aKBI{Ba-
JIeHTIIbIX rtrrlprrll, flB,IfleT9fi. 6O.rree naAerxHrJtr{, II Bce Apyrlle onpe4c.,rerrr,rn Sp,
Ee rrportrBopeqar aroMy.

fI p u naa, qro Ha6.rr roAerrHbre a HBr{B a Jr errrHbre mtrp frnbr x ap arTepr,rayror Jrr,r-
rrrrl4 ctrexrpa r,rraBHoro fioilrtroHerrra, Mbr otrpegeJrrrJrr{ a6corrorHyro BuByaJrb-
EyIo Beruquwy My1 rJraBrrofi gBeBAr,r rra ocHoBarrurr BaBr{ctrilrocreii W-n, Mv
ftourrnosa [9]. Sareu r{cxoArr uB troryrreHgoro Bgaqegv.fl. My, m A.m : LM
6r,r;ra slrsuc.rreHa a6coJrrorHa.E BIlrByaJrbHa.rr Berr4suHa ctryrrrr{Ha. B peay.ur,rare
6r,r.rru uonyaeHhr auaserfl.fi My1 : - 7175; fuIv": - 0,51.

Taxulr o6paBoM, ABylrepua.fl r{Jraccrr$rrxaqr{fl tronaabrBaer, qro o6e BBeBAr,r
V599 Aql re?r(ar rra uraBHofi trocJre4oBareJrr,Hocrrzr Etrarparrlrbr I - P: rrran-
HbIft r(or{uoHeHr - nocepeAr{rre, a cuyrrrrrK - y ee rru}r{Hefi rpaHr.rqbr.

S,renrpouHafl rJroTrrocrr, lgn"(m,), qrrcrra arolroB Bo[opo4a lgiy's2Ef ra re-
:rnn l$ -M2rp II , lE N2"pIf . S,nerrponnaff rrrrorHocrb lg n, (m) arrrocoepbr rrraB-
EOrO XorutroHer{Ta 6rr;ra oupe4eJreEa rro n'L - uocJreAHeNry Ha6rroAaeMot{y Holrepy
Bo,(opoAnoft .rrrrnurr ({opuyta I{ur.nuca - Teruepa): lg n" (m) : 23,26-
- 7 ,5 lg m. B peayrrr,rare uoryqeno m : 77 ,2 u lg ne : 74,0.

rftacno aroMoB Bo[opoAa B arN{oc{epe BBeBABT Ha BTopo}r aneprerusecxorr
ypoBEe nag I cu 2 {orocSepu lg N orH : 15,9 u sucra arotroB rerrrr.E rra ypoB-
aflx2rP n23P 1gN2,pH :14,80 u lgN2,pH : L4,5zBbrqrrcJreHr,r tro {opMyre

ll,'r : ,*" iN ll.
flonyueuurre BeJrr{quHr,r rrbr cpaBHr.IJrrr c raxoBbrMu AJr.s Hop}raJrBur,rx aBeB;1

ctreHrpaJlbHoro HJIacca 83 I{0]. Cpaunenrne troHaBaJro, qro ereKrporrHa.rr uJror-
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EOCT6 I{ OTIIOCIITeIbIIOe CO[ep]ItaEUe BolopoAa II re.'rllfl B ar]roooepe rJraBHoro
HoMtrorreHTa V599 Aql - BeiruquHr,r rar(oro Eie nop.sAHa, HaH r,r y HopMaJrb-
Ebrx aBeBA rrasuofi troc"TregoBareJrbrrocrrr.

cHopocrr, BparrreHrrfl Ir, sin i uranrroro fiorrrroHerrra 6r,r,ra oupe4eJrena tro
trorrymlrpxrrarr .rruHlrii ?.,4026, 4744, 4388, 4471 A He I no crreKrporpar{iuar(
n Saeax 0P,31 v 0P,70, HorAa r{orrryp 7 ue ucxa;xaJrc.s KoHryporr 2. Oua onaaa-
Jracb paBnofr 7, sin i: 131 * 20 xrrr/c. Ec.irr npuH.srr, i : 46",7 [5], ro,
Trocen : 182 -l 28 xxlc. ,(nr nropusnoro KorrrroneHra tro .rrtrHuu 1"4471 A,
He I rrmr Ham.[trr 7, sin i = 120 xrr/c, omu6xa Broro otrpeAeJreHrr.E, Bepo.sruor
paaa B [Ba-rpr{ trpeBr,r[aer orollSxy tr/, sin i r.rrasuoro Hol{noueHra.

.{,rra nrracnenr,rs cytr{ecrBoBaHu.E crruxporrrocru Bpaqerrrrn lr o6paqenur
BBeBAT,I uHTepeclro cotrocraBr.rrb no"rryqeHnoe BHaseE[e Vo"e, c tr .nrrp : 2xR/P.
Pa4uycrr HolrtrorregroB rrr,r otrpeAeJ-rtr{Jrtrr to T" u Myol (ra6;t.3), racuo.nraonar
lanrrr,re ne llll. Oxaaa,rocr, qro, AJrf roro sro6br Bhrtro.]rHflJrocb ycJroBtre ctrH-
xporrHocrr.r Bpatr{eHrrfl u o6paqenufl r.xaBHoro noMtrorreHra, efocnopocrbBpa-
u(eIII4-rI Bol{pyr ocI,I [ofliriHa 6urr ropagHa 130, a AJrr{ crryrrrr4r{a oHo.ro 72 xrnr/c.
Vsurrrna.fl ToqHocrr Ealtrltx otrpeAeJreHIrfi, uo-nuguuotry, rroirtHo cqr{Tar6, qro
crlHxpoExocrr op6ura"ur,Horo II oceBoro rpaqenafi B cr{creN{e v 599 Aql ulreer
lrecro. It rorry xe rra6;rrogeHu.rr cner(rpa V599 Aql uuxaHux npzauar{oB Ecre-
qeHr.Ia llarepur{ rlJrr{ Apyrxx rrecraqrroHapHr,rx .rrBJrerrufi, xoropr,re rrorJrrr BbrB-
uarr, rrapymeHrre cuHxpouHocrrr, rre o6napy;xrrBaror.

Ta6rnrla ?:

\.1,11.reprrcruri1q 
l 

r,,,,r.rr" 
]l,t',u"r,r"n,,.r,,."1

llIIilqeHIre

Spr,.
'l 1 r. r,,
lg a,, (rrr),
Ig.\'or//
lg -\',,o11

83, ir

- I .7J; -(),5 
J

1 /t ,l)
l5.f)

1,/+ . 8( ):

iq Nn,,of1
I'rsirr r

I':-q itt I
R.,it^
R"/1?_-, .)

!1*,52
131 t20 nrr/c

12Lr urr/c
4 .3(10,5)
2,4(7 ,:t)

B ra6"u. 3 co6parrrr rapaHreprlcrr4l{ll HoirrorrerrroB, orrpege.[c]rrrbre rralrrr Ha
ocrroBarrrrlr uAyqeHu.s CneHrpa V599 Aql.

Orrrcrnrr, qro BHarreHrrrr paAr{ycoB no}rnoHeHros V599 Aql, uo.rryveHrrue
]Iarrr{, IIIr?fie erraqeHlrii (n cxo6xax), nrruzc"rrcrrrrbrx trr3 rpotolrerpuuec(rrx rra-
6"rroacrrufi [5].

3. I(prraar JryqeBr,rx cHopocreii

f{"1,n oupe4e"-rerrrrfi ryqeBr,rx cHopocrefi ur 6rttm r{B}repcHr,r Jril:n:un BoAopoAa
(Hu - IIrr), rc..ura 7'38211, 4009, 4026, 4144, 4388, 4471 A He I, rrainun
?., 4481 A NIg II r.'raBnoro noNrnorrerrra rra tscex crcxrporpalr\rax trr ),4OOg,
1r02(i, 1+388, 447 I I He I lr ), 4481 A \Ig II Broprrqrroro roirEno lra rper
crleHrlrorpallllttx. ItaH orrre.ra.rrocb BErrrre, crer{Tpa,-rrrrr6re "irl{Htrrr{ BToprrsHoro
ItoNITIOIICIITa rII)o.qBJr.EIoT CC6.g B BI,IIe aCI{rrlreTprrrlrurrr,rrt IJTaBITOTO (.rumr,
B IrecHoJrbHux cJysaflr AocraroqHo BrJrpa3rrreJr,rro Br{,qrro fl[po), tro)Toilry
ToqIIocrb I,r3rreperrr{fl ur BTopuquoro Ho.\rrorrerrra Brlaqr.rre,'rblro rrrrx{e. Itpolre
nroto 6r,r.lr,r rralreperrbr rreifiBBeaAHbre "1rr{rrrrr{ D, ra D2 Na I lr 1"3933 A K Ca II,
rra6.nro;lcrrrrlrc B cnexrpc V599 Aql.

llarrepeuur Brrrrro"rrrrerrLr c rror\rorr{Llo rrilHpocKona I.I3A-2 orHocure,,rrrHo
lr.riurr.l ,+tcJre3a cneHTpa cpaBrreHrrfl s cnHeft o5;racru r,r orHocrrre.rrr,Ho .rrr{IItrfi
rreorra n xpacrroii. /{arrrrr,re lrcrreperruii 6rr.rru o6pa6orarrbr ua EBN,I EC-l020.
IIo.uyuerrrrrre BIraqerrr,rfl u]., rdcrrpaB,rrcrrrrbre aa ar[{exr op6raraluroro Bparqenr4.E
3errrru, npe4craB"rrenr,r s ra6"r. 4. B nepnonr cro;r5r1e gaur,r "ra6oparoprrhre Brra-
qelrrlrl ll"-rr{Ir BoJrrr r,Ia}repelrrlblx "rrr{rrutr"r, B c.rreAyroqux cro.rr6qax -- ryrreBa.fl
cnopocrrr it.Ilfl paBIIInx (iaa ua6.,rrogerrufr. To.rrrocrr, r{arlepenuii rrelxsneaAHrrx
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Puc. 3, lipunaa rryqeBbrx cxopocreii
InaBHLtii noMrroHeHT: -I - r,rrrAuBuA)'alrurrelraalrepenurr JruHrrr'r tertilfli 2 - cpeArlrre auaueullaor. (He I);
3-cpeAHueDr BoEopoAHbIx [rrrHuri, rpone Ho; 4-t,, (Ha)i 5-t, (Dr, D: NaI-lrexsneagHr,re);
6 - o, (X,3933 Ca II - ntexaneaArrag). Broplt.rnblii lioilrloHcHr: 7 

- r, (IIe I, l'4481MgII)

JrrrHnfi cocraB.ir-ser -]_5 xrr/c, "rlrHrlfi r.rraBHoro HoNItroHellra -15 - -]_10 xu/c.
B xorrrle ra6;rurlrl npr,IBeAerrrrr cpeAurle BrraqeHr.rfl -,., onirexe.relrllble rIo iILIIII4aII
BO[OpOAa r{ re"rrrr.E rJaBrrofi 3Be3nLI.

FIa plrc. 3 npe4cran,T eHa Baul,Icurtocrrr "rryrleBofr cxopocrl,I or d)aar-I.ftpr.IBa.a
Ur IJaBIIOTO liO\InOIIeHTa IIpOBeAeIIa IIO CpeIIII4II 3I{aqeIIII.flnr -, (He I) ;rllullfi
reJrl4-E. c"Ue4yer orrlreTrrrf,, qro rrcltoropbre 3traqelrlr-rr lt, (II) nogoi)o[IIbIx .'IIrHItfr

[oBoirr,Ho crr"rrbrro orJ-rusarorcrr or -, (IJc I). l.Io-nuAurro]ry, )ro ]loi{irro o6rnc-
HI{Tb TET[, 'ITO BHJIAJI BOAOPOAIILII "TI],IHIIi,i BTOPI{YIIOIO }iUIIIIOHEIITA CTIEX{ACT

IIelrTp T.sE{ecTI{ rJraBHoro Holrlorrerrra, T.€.MrJr l{3Nrep.rre}r He LrcTI4HIIoe iloxo-
ifieHl{e qeHTpa rflr+iocrrr oogopoXloli Jrutnrr{ r.rraBuolo rionrtroilcrlTa, a lre-
cKo.rrr,Ho c\reqerrrroe B cToporry ,-rurrr{I{ BToputrHoro. B uo,nral' DToro roBop.flT
r43Nreperrr{rr -,. (II) n rpasax 0,10; 0,19; 0,31 n 0rr,70.

Itax y;ne orNIeqa,iIocb, 4,,rfl IrroptlrlHoro HoNIrror{elrra I{r\reercfl Irecr(oJbHo,
r{Bnreperrr{fi urB(ba3a-\0,31;0,65; 0P.70, npllserl pa36poc orAC"II6Hti\ onpeAeJre-
rrrrft AoBoJrbuo 6o;E,ruofi. Paayuiro or(enrrB lragcirilrocrl or;1e.:rblrllx onpe[e"rre-
Ltuit ur BTopI,IqHoro r(oNrrrorrcrlra rr ilpr.IrrflB IJo iJrrtrrnlarrr{c ro.rror{clrrle ocrl T co-
rJracHo r{pr4Bofr iryqeBhr\ cHopocreii rJaBrrofi 3Be3Ar,r, rrrrr oEpeile.xrlJrrr rroJiyirrr-
n,rrrryAy ryrreBofi cHopocrlr BropI,lrIHoro HorlnoHett'rtl 1i, : 200 Hnr/c.

Ilume ilpi,lBeAerriJ Btlarrerrrlrr cnopocl'u rle]rrlla rracc clrcrerrr{ 1, rr uo.ry-
aN{trJrr4Ty[r,r.rryqeBofi cHopocrrr Kru K, ro lrallrlr]r oflPelc,rreltrrnrr u flrapca [2]
(e cHo6Hax).

\illtilIiTCllrIcTrriit 3ttitqeltrc

-/i1, rur/c 12lr ({.;0)
-Kr, rirT,'c 2t)0: (21I)

T, r(rtic -9,8 (-12,9)
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Ognonpeueuuoe paccr{orperr}re puc. 3 rr arr{x AarrHr'Ix troxaar,IBaer, qro
HaK ?-CKOpOCTb, TaH r{ BeJrl4qtrHr,r KrU K, trO Hartrr4N{ OtrpeAeJleHrrfllt U fIUpCa
HeCI(oJIbr(o pa3rurlHbl. Paarrasug a K, n.Kr, nepoarHo, Moryr 6r,lrr, o6yc.no-
BJreHr,r crarrrcrrrr(ofi na6rrcgeurafi. Paarrasr.r.E B 1r-cKopocrrr, tro-BIrAuMoMy,
lroryr 6nrr o6rrcHeHbr paaJrrrquer{ B HyJrr,rryHr(rax rramefi u fhapca ctrcreu
nyrreBbrx cxopocrefi.

B aax.nroseutre cqrrraro cBour\{ AoJrro}r Br,rpaar{rb 6.narogapuocrb Aoltropy
Sua.-uar. uayx A. A. Boapqyxy Ba coBerr,r r{ BaMeqanufl trpr.r o6cyxgeuun
crarbrr u L H. Illapauonofi Ba uoMotr{r, r o6pa6orxe ua6rrogennfi.

,(era6pr 1976 r.
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AnALEN{rrfl, HAYIT CCCP

I{ 3 B E c rrI fl r{P IrI}IC H o Ir A crpoorr 3II rIE c rio fi oE cE pBATo prr11

Ton LVIII, 1978 r.

AECOJIIOTHAfl CIIEITTPOOOTOMETPIIfl 0 Lyr

B. tr. Eypaanren, I,[. IO. Cry.rrcxrfi

I{a ocsoeaEfitr rtalrepeunii paclpeAe!'reurrfi 3rreprun B crreKTpe B Lyr npeqnorr{cua [roAeir6
aroii cncrelrr,r, cocrogrrrafi rr3 3Be3A 88 III rr A5 III rr raaosoii o6oaosxrr c Te :20 000 K.

AIlsoLUl'E SPECTROPHOTOIIETRY oF.B Lyr, by 1,. 1. Burr.asluu and M. yu. sku-
lsky.- A model of the s1'stcm B Lyr is proposcd on the base oI the energy distribution
measuremerts in its spectra. The model consist of 88 III and A5 III stars and a gaseous
envelope haviug Te : 2.10a K,

Oupeqe,reulre troroHa ualyqeHE.E B a]rlrccEolrlrblx JIrrrrr.rflx, BHiraAa uBJryrre-
EIrfl oKoJroBBes[Hoft o6oJrosnz B KoHTITI{yyNr rl yrouueurre crrexrpaJrbHbrx fiJrac-
coB HoMIroIreHroB clrcrellbr B Lyr uoryr 6LITr BhrrroJrHeHbr Ha ocrroBe AarrHr,rx
o5 a6co.nmruolr pac,npeAeJreuurr Er{epu{rr B crrenTpe aroft yHr.rna"rbuoft Tecrrofi
4nofiuoft aBeBArJ. oAuarto Io rracroflrr{ero aperreur.r ne 6r,r;ro uy6rraHaquft
o ranoro poga na6;rrorerruflx.

A6conrornaa cnexrpo$oror.rerpr,r.E B Lyr ar,ruo.rHerra rraNrrr B lg74 r. Ha-
6.urc4euzn trpouaBoArr,l\tcb c uo]rorr{bro cr(aHr{pymqero cuexrpo{orolrerpa
c@-68, ycrar{oBJTerrHoroEa 20-crr xaccerpeHoBcno}r reJrecxore I1._3i. Ita;xroe
Ea6rroAelrtre cocro.q.rro B cpeAHe\r r{B yerr,rpex cxar{upoBarrrait cneHrpa BBeBAbr
B Alralragorre 3300-7400 A. PaapertreHrre npu6opa onono 30 -{,. Vser arr\roc-
{epuoft sHcrIrrrKI{I,Ifl, HoHrpoJr}, cneHrpor[oronrerplrvecnoft cucrelrrr u o6pa6or-
na ua6nro4are,rrr,rrhlx ,qaHHbrx [poBoxr,r,rrrrcb tro ]reroArrr(e, paapa6orarrrrofi
Ifr.rxonosbrnr r rpr.rNrerrqerrofr n rtpr,nrcnofi o6cepaaropnn [4, 5l . A6co;rrornas
xa"trz6ponHa atrtraparypLr Bbr[o,rrHerra c ro]roql,rc a Lyt, pacIIpeAeJrerrrre
srreprurr B ctreHrpe xoropoii narro TepeqerrHo rr Xapr.rouonrr,rr [6]. llpuaeAe-
Irrle Irarurrx rra5.,rtogerrr,rft n cnexrpo$ororrerpr.r.recHoit crrcrerre OHa - IIIz,rAa
u.irn Xaiieca _- Jlatalra r{oxter 5r,rtr, sEt[oJrreHo c tro]rorqL,ro uotrpaBoK, rrplr-
BeAerrrbrx B [5].
, . B .ra6;r. 1 4arir,r Bua.rerrrfi lg Z (f) ll"x.'t crer(rpa;rr,uoft od":racrn 8300-
7400 A qepe3 r,rurepsa,r 2J -1. Srccr tr (),) lorpa;xe,ro s Dpr.c-1.clr-z, orne-
cer{rrblx r( I4HTepBai-ry AJrr{H so,ln 1 clr. B 4nyr t[trsax SBesjIa ua6troga;racn
ABa;{tALr, uo n ra6;rrr.rqy BH,{IoqeHhr [arrrrrrre ro,xbno Wtr- 77 lls 13 o6pa6orarrrrbrx
na6nro4errraii, orrrocarquxcfl r( paB,rrurlrrr,rrr rpastrrr xpunoii 6,,recHa.- (Daar,r sr,r-
qlrc..rcllbr rro e.le]Iollralt [7]. B na.recrBe [pr{\repa g.na Saer,r 0,98P n uoc.negrrcfi
KOJTOITHe :ra6"lnr4sr rrpuBox[rrca o --_ orrr5Hil cpelr{ero u3 qerbrpex cKarroB.
x tlp a Hrep rr J yro tqa fl Brr yrp errrr ro ro rorrrro crb rra 5;rrogeru.rft .

flo.rryverrrroe rralru a6co"urorrroc paclpetrenerrrre arreprrrr,I B crrexrpe B Lyr
Aa.:IO BO3,\IOiI{HOCT6 yTOTIFII{Ts Aarlrlr,te ariraoa Ho}rTypoB D\IIlccLroHrIbIx ;rrarruft
BOlOpoAa II re.rIIIq [8], no"rryqerrr{rie B cBoe Bperrfl 4.rx aroii 3BesArrr a a5corror-
IIIrr\ e,qIIIIrIIIa\ C IIo]rolqbrc IlrlpOHonoroctrori ItrcCrr,IIlBcrrrori Xo.nop[NreTprrrr
[9]. A6co:rro'rtran xit.lu6poBria uoc.relueii 6br.ra sr,rnorrrerra rro 3Be3/{arr crrenr-
pa.rE,rr6r-\ Ii.'ritccoB B8-r\5,;I.:rrt rioropr,r\ rr\rc.-rrrcrr riilFi rrrccrrrrlBerrrr,rc, Tar{ u
a6co.rrrornr,re cuenrpo{oro}rerpr{rrccHrrc rrrr6.rrro,Ierrrrfl [101. Taxa,a npoqerypa
I\rof.rlil [I]I{Beclrl }t ctrcrerIilTrrrIoc}il,t]I orun6xart B plcttpe;Ie.:IcrIIrrr DHepfutr

6lt
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B ctrenrpe 13 Lyr. Pacxorx[eur.rfl MerfiAy AarrHrrrrrr [8] ra Hauruur,r onpeAe.reurrn-
Iuu cocraBJrrrror oHo.rro 3ot6 B o6.rracru Ho u oxo;r o lS% s o6"rair[ Jrrr\m\t
He I x,3889 A. Hu;xe AJr.rI /IJrrrH BoJII{ D}rr{ccrroHrrr,rx llrumfi. Aarrbr Be.rrr{qrrHbr
lotrpaBo-qHbrx Hoar!{uqrrerrroB k, ra xoropr,re neo6xo4trMo yr{Ho}r{r,rrb srraqe_
runs E (1,), oupege.rrerrlrrrre c rroMorqbro mec"uqneuroft xoroplrrrerpr.lfl.

x, A 3BB9 ltot 4840 41fi r 4B6t 5875 65ri3/' 0,85 0,88 0,91 0,93 0,g4 r),91r 0,t)7

Suase,Hu.s auepreruqecroft ocneqeurrocrr{, 4anaerroft lraryqeHue]\r BBeBAbr

" \\\yu H,, nonyver{rJbre Halrr,r, r4 trpr{BeAerrrrbre B }rauy cr{crenry 4anur,re 1g66n 1969 rr. troxa,brBaror AoBo,rrbrro cr4Jrr,rroe paa"rrurrr4e. Dro uo4reepi^Aaer cy-
rqecrBoBarrrre orMeqe rrFmr-x Cxyn r,cxrarr I B]
[orrroBpeMeH]rbrxrra\{eHenufr u usryqeH[r.r,sii7;7t
oHonoaBeBAlroft o6o,noqxu.

tr{sueuerrue c Saaofr 6a.rrr,lreponcHo-
ro _cxaqxa D ra (qBera) h E (422b) -lg E (6370)noxaaaHo Ha pr{c. 1. Be.rrnqlrna D
Ireo[I{rraHoBa KaK s o6or.rx r.ruutrrMynrax,
rar{ u B HBa4parypax. Oua raueer uau-
6o.nt mee Br{aqeur{e n6.ruaul {aau r.nan-
Iroro MrlHrrt{yrIa u HaI{}IeHbIrIee oHo-
Jro Saanr 0,2 P. Il[anrenenrze (r{Bera))
lg E (4225) - le E (6370) BHarrurerr,Ho
JII{mb B TJTaBIIO}I MIITTI{IIyrfe.

Err;ro BrrtroJrrreHo i cpaBrrer{r{e errrx
BeJrprqr4rr A.[ff p Lyr ra BBets,q paaJrrrqHr{x
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4/8

4/4

/rt 10+
Puc. l. tr4aueueuue c $aaoiipoBcxoro cfiaqxa D fi
W E$22s) - Ig E (6370)

6a;nrrre-
(qBeTa)

crrer{TpaJrbHErx r{JraccoB Hara..lora [5], uo.rryueHrrbrx oAHoBperreHHO c roft ;xe
atrtraparypoft. Bapnaqura (r{Bera) lg E (4225) - lg E (6370)-arr B Lyr coorner-
crByror crr€r{rpanbHrJM n.'raccarr A3 - 89, rorga xax 6a.,rsilreponcxraii cxasoH_
HJraccaM B2 - 84, uro yxu3brBaer Ha Srraqr4renrur,rufi ,s-6urror, r43ryqeHr,rs
aa 6a.rr,lrepoBcntrr[I trpeAe,ro]r. Taxoit u36rrrox, a rar{}rie cl{JrbHbre oilrr4ccrrorl-
Ir6re Jrr.IHr4r4 U OC;ra6neurrbre B I{Baqparypax "rrllrrrlr4 trof;roqeurr.tr .fipr(oto Ho1r-
rlorleHra [11] nonrnep?r{Aalor 6oJrr,urofi-sH.rraA B HoHrr4rryyr{ cr{cre\rbr or{o.rro-
anesgrror? raeonofi cpeArrr. llpe4cran.uner r,rHrepec orleHr{rb aror tsr{"irag tryreru
no[hlcr{aHI4fI xon6rltraqur{ ctrexTpa"rrr,rroro paclpe4e.[erru.fi l43iryqegr4g BBeBA,
6:rlrgxux no xapaHreprrcrrrxarr H npeAnoJraraeMhrrr HorrrroHerrra,tr p Ly., a ,r-
.Tryqenrrerr raeosofi o6o.uosxr.r trpu paBr[qrrrJx ee rerrneparypax.

Tan Hax orrrrdqecxafl ro.,rl1f raaonoft o6orosxu 0 Ly., .ro gurr.rurn, lllaxon-
cxoro [12] u IIIyrona [13], uopaqHa 0,1 rr B qacrorari rrenpepr,rBrroro crexrpa
rilS ocraerc.s trpaHT[qecHl{ OrITI{qeCHr{ TOHI{rI}I, TO B )TO}r C"rryqae tlo}fiIro r4c-
rro"rrbSoBarr, cleHTpaJrI'Hoe pirctrpeAenerrr.re rraJryrrerrufl norruaoBarruoro BoAo-
po.qa Br,rcoHofi n"qornocru. Brrrsr,rcreurroe EoapuyHoM, Icpru6eprorr ra fo;lonHlr-
r(oBhIN,r ,1-41 alr, paaHbrx arra.renufi ,rreH"porirrofi reuueparyp-r,r.
- - llo [auusnr [9] ,,peA[oJrarae\rlrrc c,er{rpa"rr,Hr,rc H"raccbr r{olrrorrcrrroB
B Lyr: F8 - B9 u A1r -F0. .Alttrlt" o pacupe[e.rrerr,rrr D]repr.r.rrr B cne^rpa_\
snea4 [2.cel (tsE III), a Peg (89,5 III) ra oirh (A5 III) 6rmu Benrn rr3 r{a-
rairora [b], cocraBJrelrlloro C roilIotllblo IIpIr]IeHeHHoii n nacroarqefi pa6ole
a,,traparyll,,r. Ar" a I{er (A9 III) r,cro",rb3.,Barbr Aarrrrbrc ournro.i [151.
/{.rrx arrax augBA yrtt'crlo BJlIr.flrrr{e r\rerfiBBeBiIrro.o tror.',orqcrrr4rr, Br{Jrait Ho-
l'oporo ono.'ilo x,55i-r0 A nrrsilc.,rrrrcfl cor.rac,o [al'rr',r-\r lllaportr tlti] u paccro-
tlH?rtrli{ Ao 3B0BA, BSffTInlI IrB Iiara.[ora BS [17], a aaBr{cri}rocrr, rreir{Btse3llrroro
Ilol'"ror{eHl'Ifl or [rIrHLl BoJlHrrI BBtIra rlo [anrll,trr Vurt[opgtr [18] z Crpar"r;nncir
[19,l. cor.-racrro Aarrrrbrrr A6ra r,r coaBropos [20], [.r"^B'Lyr'"^",ruu ]\re*iBtseBA-
Horo rror"rrox{eurrfl ono.xo 15550 A npnnr.rua.nca panrrr,iM 0*,1g.

Cyn^rapnoe BhrIrrcJIcIIUoc orrrocrrreJrbuoe pac,,peAeJrerrlre iJr{eprrru cl{cre-
r\16r r43 AByx SB0BI n raaonorl 060nosxn onpe[eJr.EJrocb rr3 coorrro]lelrrr.fr

K r,u,,, (x) : /, (?") ! il, (1,) f y1,, (1,),
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Lg r(2)
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Pnc. 2. Orr<,roueurrs ua6;rrogae-
llofO OTrrOCrrTeiIbEorO pacflpeAe-
JreHrrfi 3Eeprrrrr B cflel{Tpe
B Lyr or BhrqucJrenrroro g.lrn Saa
0,29P (rovru), 0,48P (xpyxxu),
0,79P (xpectrrxlr), 0,98P (xna4-
parn)

fa).
a/r.oy2-rn

404

402

Puc. 3. Cpanueaue BhrtrrrcJrerr-
Horo r'r aa6.rrrogaeuoro pacfi peAe-
nearrs Brreprrrii a cnenrpe p Lyr

,7000 .f000 7000 )., A

rAe lrrrrq (1,) - unreucl4tsIIocrb cylrrrapHoro uBJryqerrur crdcreubr, HopL{I4poBaH-
Hafl H rrlrreucrrBrrocrr4 y 1"5550 A; 1" (1,), 1r(1") u Ir()y) - HopNrr{poBaHHbre rrureH-
crrBlrocrrr usiryrrerrrlfl rasoBofr o6oroqKu, .apHoro I{ c.rra60ro HorrnoHer{ToB;
1( - xorSSrIqlreHr trporropqltoIIaJrr,Hocrrr, He aaBrrcflrquii or AJrrrrrhr BoJrHri,
lpeAcraBrrfler Co6ofi cyl{N{apllyrc rrlrreHcl{BHocrr] y 5550 A tro orr{ortreHr{ro
It IIOplIlpoBaIIIIOfr ITIITeHCI{BHOCTU USJryqeHI{.fI fpr(Oro Ko[rlorreHTa B AaHHofi
(raae.

Br,rquc"'reutts ilpoBoIrrJrr.Icrr g.trr{ rrecxoJrbltlrx rra6opoB Nrrrox{rrreJlert. r u y,
yIIuTbIBitl0x{I{x BHraA HONIIOHeIITOB A"[rI paBJII4IIIIbIX 4a3. llpe4elu r{x IIBMeHe-
rus 6l..;rtu oqcllerrhr rae na6.nroltrerrr,rx r;ry5urr rrr{rrrr}r}r\ros u r4a6r,rrna r,rsJryqe-
lItrrfl 3a 6a"rrrrteponc(I{}I [pene.[orr. Bhr.IIu paccuorpeHhr no]r6r{rrarlr{u u3Jryrre-
trun. BBeBA: BB III * B9,5 III; BB IiI * A5 tII; 89,5 III + .A5 III;
I]9,5 lll + Ag III n noirlraoBrilrHoro BoAopoAa c 7,, -: i0 000 ll 20 000 K.
Peay.rr,rarl,r Bllsl.rc.rlerrl{r"I nor(aahlBalor, qro Ha6nloAerlurr]r Jlyqrrle Bcero coor-
LercrB)-er c)Nnrtlprrhrii Horrrrrrryyrr xorr6lluaqur{ BBeBA B8 III * A5 III lr
I{oHI,IBoBaHlIoro BolopoAa nprl 7,, - 20 000 K. Ha puc. 2 garrr,r Brraseru{rr or
HrroHerrrrii A - lg 1ouu, (I) - lg 1r,,0, (1,) n"nr nprrnflrort Horr6unarlr.rr{ Arrr{ rrexo..
ropr,r-\ Saa. l3unuo, qro orrr{ rre npeBrirxaror 0,03 u urreror rreroropr,rfr xog
c AJII4Iroii Bo.rllr}r.

Ftol6uuarlun 11 ()") )- 0,27 1, (I) * 0,35 1,, (),) s.ua sneas BB I lI u A5 tII
rr cpaBuerrue ce c na5nrctrcHr4.rrr\rr{ n {aae 0,21 P rpelcraB"rreHr,r Ha pllc. 3. Bepx-
rrflfl HprrBarr Aaer cpaBlrerrue BLrqrrcJreHlroro (HpyrHHre) il. Ha6,[roAaeMof o
(cu;rorrrriax .rrrrrrrrn) pacrpeAerreuuii cueprurr B cnexrpe p L_vr: (puc. 2 uoxaebr-
Baer, rrro A"'trr ilpvrrl-\ (taa rro"uyuae'rca rto;1o6ur,rft peay",rlrar'). Br,ruuclenrrr,rfi
c1rlrlraprrbrii Ho rrrlrr{}'y}r, r4crrpaB"'rerrrrr,rri ga }IeifiBBe3Arroe ilourolqer{I4e, r{
IlK.[aA r] ncfo riar{lloro u3 HorrroHerrrots noxaaar{r,l B rrr,r]firreii qacrtrr plrcyrrxa.
Blrgiro, rrro BliilaA raaa rrtrn5o;rr,ruufi aa 6a;rr,rreponcr{I{}r npeAeJrolr u B npacuori
o6iracrll. flolrorry Jrutrrttl BToporo HorrrorreHra lrorvr 6rrrt o6rrapymer{r,r npe-
)r(Ae BCcro B cr{Heii o6.rrtrcru cuenrpa. Orlrcrnrr rpr{ Drorr, qro BHraA r,raryqe-
Eufl raaa B c]'lrrraprrhrri xournuyylr n {aac 0,21 P nprr}.repHo ua 1096 6o;rtrue
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no cpaBrreHuro c SaBoft 0,79 P. Taxlrru o6paaonr, craHoBflrc.E rroH.flTHLIrII{ pe-
ByJrbrarbr pa6orn [21] no oro]r{AecrBrreHrrro Jrr{Hr{fi Ca It 13933, N{g II },"447 1,
Si II )"6343 u ?,,b371A cra6oro HoxlrroHeHra. ft.rrrrau Ca II u N{g II yBepeuHo
ua6rrogarorcn tso aropoli HRaAparype, yBeJrrrqrrBa.rr cBoro rrHTerrcrrBHocrr
H rJraBHouy NrrrHr4lryrry. 13 uepnoii Htsagparype ouu c.ra6ee, rrro rtrox{er 6rrrr,
o6T,-scnerro yBelurreHueu Br(JraAa raaa B fiolrrlrHy1ilr cllcrelrr,r. Ftpacnrre ?tte

.rrtrrHrrrr Si I1 upegcraBJrr{ror co6oft rre6o.,rEurue ilfr:r.rtrr norJrouleHr,rr{ Ha rnupo-
xofr, rro cra6oii aNrrrcclrll. Vcronlrs I{\ Bo3rrlrr(HoBerrrrr{ Apyrrre, serr ruHuii
Ca II u IIg II s currefi o6;racur cnenrpa.

Cocrasrroe pacnpeAe"rlerrlre aHeprr.rr4 r.ra.rlyseHlr.rr rpex r4croqHrrr(oB B paarr{rr-
rrrrx 6aBax AoJrlnHo y[oB.,rerBop.fl rb corJracosauuoii SoronrerprzuecHofi NroAeJrrr

crrcrerrbr. Bygelr upegrro"-rararb, qro Ho-
a{$urlueurr,r rrorerrHeHr{fl ArrcnoB BBeBA

H r{pa}o paBHrJ Hy.rrrc, r. e. Ar4cr{rr 3Be3A
oArropoAilr,r. Baprupya coorflorxe]rr{e rrc-
ToqrruxoB I,rBJryqeHI,Is rax, uro6rt orxJro-
lreHr4fl na6rrogaelroro r(oHrrrHyyrra or Bbr-
irl{cJre}r}roro rle rrpeBr{rua.lrt 3o', I4I BaAa-
Ba.flcr, BHJraAolr uSryqeHr.rfl xorrrroHeHToB
r{ paalreparru ropavefi BBeBABT, Nroiri}ro,
lo6ranarcr, paBerrcrBa BtlTI\IeBaeNrr,Ix ltJro-
u{a4eit HoNrnorrerrroB BBeBII n o6orax Nrtrrrrrl-

fa5rrrril 2

oP 2i,

o, as
0, 0r)

0,29
0, (xi

o,77

0,37
0,25
0,38

rryl{ax, onpeAeJlI{Tr, coorBercrBtrre pacqerHrJx rry6nn [rl4rrr.INryNroB rra6.rrrcgae-
rr-ril{, paBrrepu cna6oro HorrrroHeHTa r{ }rax.lrorr op6ramr.

f{.rrn anea4 88 III r,r A5 III aSSexrraBrrrre relrreparypbr, corirac}ro A"rr.ne-
ny 1221, paBrrr,r 11 500 lr B 500 K, u nranfioBcnoe rraJrvqeHrre oxo.ro i-r 500;\
cocraBJrfler coorBercrtserrrro 8,7 n 3,7 apr.c-r'cnr-2.A-1. flpxrait norrnorrerrr
p Lyr urreer rrec$epuuecn-yro Soprry 1121 u coorHorxeHrrc r\racc r{oNrrorrerrroB
-llrl l[z-0,26 [21]. CouracHo pacqerarrNfepdrr.rua [23], aeeajla, reprrrcxlafl Be-
ulecrBo B reclloii gnofinoii cr{cre}re, trrlrcer Sopnry DJrirnncorrAa rr rrprr }'Ha3ail-
rroNr orrro[rerrrrrr rracc Ho[ruorrerrroB ero ocrl cocraBJrflror 0,25 v, 0r29 A (A -paccroflHrle Nrer{iAy rleHrpa}rrr sneag).

V.urrrreag DTI,I AarIHLIe, NrbI rrall"rrtr{, uto na6;rtoAellrlqNt ryrllxe Rcero coor-
BeTCTByeT BHJTaA I{CTOqHr{nOB LIS"rIyqeHI,rrI IIO OTrrOrnerrI{IO t( gpHol\ry Ho\ruoHe}r-
Ty, AaBaeNrr,rii ra6"r. 2. IIpu arorr Br{Ar4rrafl flJrorqa[r, .rrpr(oro HorrrroHeura
Lralrerrflercfl B orHorreHtrur: 1 :0,86:0,35 n Saaar 0,25; 0,48 u0,0P coorBer-
crBeHHo. Cur.rraR, rrro BTopr.rqnrul xolrnoneHT r,rilreer c{epltuecx_vro Soplry, na-
xoArrlr, qro ero paAr.ryc or{aablBaercfl p&BHr,rN{ 0,225 A.IIpz arorr orruqre ury-
6urr nr,rqr.rc.;rerrHrjx rruHI,INrl,]roB or na6,rrogaenrrrx [24] cocraBJr.rrer oxo.no 3%.
C nonrorqr,xr ra6.ur.rq, ilprrBe[eHHbrx B rroHorpaSun 3nepeBa trr coaBTopon [25],
6nrn onpegeJreH Har{JroH op6urr,r I : 85". Oororrerpraqecxa.rr Nro[eJrr, crrcrer{Er
uao6paHerra rra prac. 1+.

flpu nr,rvracJrerrr{flx npe[rroJraraJrocb, qro rerrileparypr,r o6elrr BBeBA rr ra-
aoBofi cocraBJrflIolqeii ocrarotc.s rocroflrrrrbrlrtrr, a oclroBlrrrnrr,r ilapal{erpaNrn,
BJIrrflIoxllrllrr rra HpIrByIo 6;recHa, flBJrflIorcfl BBarrrrHoe Barlrerrfie HorrnorreHToB,
trtSIIeIrerII{e c $aaofi rIJroIr{aALLspKoro Ho}rlorrerrTa r4 noJrr{qecrBa uB,rryqarc-
rqero raaa. Bx"uaA raaa B uaryqeHue crrcrerrbr g.nx $ae 0,25;0,48 u 0,0P co-
craBJ[.ser coorBercrBenno 22, 13 u B%. I4anrerrenrae c $aaoit noJrrdrrecrBa raaa,
ilaJryrraro[{ero npr{ 7,,:20 000 K, yKa3r,rBaer, qro rJraBHofi o6racrr,rc ero
JIoxaJrrraaIIIdrI flB.rrqercfl npocrpaHcrBo r\{e}r(Ay o6eralru BBeBIIarrr4. Vrrerrsruerrze
AoJrrr cBerflIrlerocfl raBa B r"rlaBHoN{ }rldHrrr{yrre BrroJrHe o6rscnsercrr B}raqtrrreirr,-
HLIM SaTrIeIItrreLI oCIIoBuofi o6;racu{ ero aoHaJrrr3arlrrrr cla6brnr Horrro}re}rToM.
flpu aronr, trocltoJrbr{y aror KorrnoHeHr rrr{eer crrer(rpaJrbHr,rii xtacc A5 III,
orJrr{qarcqufics or cnexTpa.[bHoro r{Jracca ]JB IILrpxoro HolrrroHeHra, cra-
IloBrrrcfl ,rcHbIrI u yBe.trlaqeul4e B rJraBHoNr rrrrHrrlryrre [21] oxs[BaJreHTHbrx rxrl-
pran tranrafi Ca II, N,Ig II rr nerr(oBoa6y4unrr,rx rryJrbrr{rrrreron Fe II - Begr
na6rro4aelrbre cBerr{N{ocrrl xoJrolHofi n ropxuefi aseeA B DTor MoNrerrr rloqrrl Br,r-
paBHI{BaroTc.E.
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flo.nyueunr,re ,qaHIIbIe [Iollr'1 ,,ec*orrr*() Lr3]reHlrrbc.s, ec"rlr{ rrpurrflTt, Bo BHr.r-
MaHI4e BoBl'Ioi(HL'Ie HeonHopoAHocTrr: r]oretr]Ierrl{e xlrcHots BBeBA It Hpalo, nepe-
MeHIIocrb reNlneparypbl no noBeprllocl'I{ r.rtaBIIoro }iorrrroEeHra, Ireo,qHopoA-
EOCrrr rrs"rryrrarotrrero raaa, Ha"'rr{qrre raSoBoro rrrcna B cr{crerre u i. !.lrra $ai-Topbr npoflB"TflIorcfl u npr{ AaHHorI t'nenlpo{loroucrpl,Iarecxotr r,rcc.rreAoBaHr4trr,
o[IIaHo ux Ho"IIusecrBeFI]Iafl oIIeHI{a llo;fier 6urb no.rrl-seHa r{B pertreHr{fl rroHo-

4zfP ,.----

Ptrc. 4, IIpe;1no;raraerrar $oro-
ll(rTJ)ll'lr.('tirA IIr,;le.'ilr {,ilr,1(,ItbI
0li'.

o
-\polrilrr{q.ecKl,lx Hpr{Bbrx 6necxa, AJrrr nocrpoeurlrr noroprrr rieo6xo,ilu-rr 60;reeo6urlrprrnii pag ua6;rroileuuit.

TaHr,rlr o5paaorr, r.rB BLrrro,rrireHHr,rx cne(Tpo$ororrerprrqec6r4x rra6.uro4enufi
crreAyer, rrro rrenpeprrnur,rrf ctreHrp u3nyqerul.fi p l_r-r rro;re-r 6r,rrr npeAcraBJrerr
cyMrraprrb^rnr 

-usJytrerruen [Byr seca,q BB III u A5 III n raaoeoif o50.[osxuc 7,, - 20 000 Ii. llpll Drorr, Hporre ro.rrvqerrr,lfl \-troBrcrRoplrre"ntrroii {ororre_tpr'tvecHofi HaprIrIlbI, rloiflIlo rraiirll oStscnerure cnerirpoc6orrrrareorir{x AaHrrbrx.Aaroprr r_prrHocflr_r;ry6oxyro 6;rarolaprrocrr B. d. IlrnorroB-\,, A. A. Bo_
.Epsy*y 1.P. --tr._fepm6epry Ba r{crrrrLre coBerbr rr BarresaHu", u ,onil. B. A. By-pnaurenoft, c). B. BrarrrnencHoii, l'. E. raHrlrorrosoii u il. H. n.rpooot Jauolrou{b npu o5pa6orxe ua6.nro,qare.rrbHoro uareprra,ra.

IIor61rr, 'l l)7{i r'.
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Torr LYIII, '1978 r.

I'ISyIIEHIIE SIIIICCIIOHHOfl JIIIHI,II'I IIe I. 1.108:10 i,
B CIEI(TPE p JIIIPbI I

M. 5. Iupunri, M. IO. Cxy.lr,crnfi, I'. U. Illanurr. .\. l. ll[ep6axon

IIa ocHosanrrr arraJrrr3a 59 cnextporpar$r B Lyr, [oJryqerJHlrx na 50" re;tecxone I{AO
clr.rcucpcueii48A/uu,cAoJtaHBLtBoA oro}l,rtroAB(] rporr{ttoroHaIJJIIIHIIIIlicI.},10830 A
Soplrnpyrorcn a nr:ronnii o6o.ro,rr;c. Jro roIIrHrnr.oiicR latlrorrrrro rr o\aarhrBrrrorrtcii TecByx)
gnoirrryro crrcrcrry B r{eiro}r. Ruorrrnrrc c"[on )roii o6o:ro.rrrr rrlrcmr rrocroflHHyp cHopocrr,
pacllllpclrrrfl 130 nrr/c. Oqrra rpcrr rr3Jryrrarorrtero la3rl u r'rrrrrrrr IIc I, 1"10830 A, ro-rrpra-
trrolry, cBs3arra c crrcrt'lroii t-acorLr-t rrorofiol lr l{o.rLr(a, o}ip}'ltillon(cro c"[a6Lrii ]iotrrttouerrr

F Lvr.

TIIE INVESTIGATION OF TIIE EIIISSI0N I,INB OF LIC I, }"10830 A, IN SPECT-
RUI\{ OF IIETALYRAE, by,r}7. R. Girniak, XI . Yu. SAulsAl, C. [. S]nnirt., A. G. Slrcher-
bakoo.- Obscrvations oI tho ]lc I. 1"10830 A, linc in spcctrum r-rf p L1'r s]ios' tlLat about
70 per ccnt oI ratliation lrom this Iinc arc cmittctl bv extcrrral cnvelopc, surrounding the
slrectroscopic binary. The orrter rtgions of cnvclopc cxpand l'ith pormanont velocity ol
about 130 limls. 'fhe rest 30 pt,r t'cnt ol radiation may bc Iormtd b1r gas strcams and ring,
rvich cnvelopcs tlrc laint comironent.

C.rro;rirrrrii Drrlrccrrorrno-ir6cop6quorrrrbrii cflexrp B Jlrapr,r BoBrrr4naer B ra-
Bonoii ono.rroaBealr{or,1 o6o.rorrxe. IIpoBCfc}rHoc B pa6ora\ [1-5] uayrrerrr.re Atr-
HailLIHI,I lrofi o5o.,ro.rHl.r BbrrrRtrr,ito co uHTepccrrLro oco6crr-rrocTIr. Onaaa.,rocr,, uro
(llrerlerrLIe l\erITpa cu,tbiIl,t\ r)rrr4ccr{oIIIIbI\ .rIIIrIuii B ocrlourlor\I coorBercrtsyeT
op6ura.rLIIouy Ar;I4iirieHrrro c.ra6rlrct r(ornroHCrrr&. Bpalqcuuc raBoBoto ArlcHa
ir IlpoeHrILrfl ero rril ,{pHrrii Ho\rfrorrerrr ecTccTBerrrro o6T,flcrrflroT RosrrrrHrroBerrrre
ii 0aBax oHo.xo rraBrloro ulllrlrlrvr\rrl Jrr4rrr.ri,i-cnyrrrrrr(oR rr r{prrn}'rt) u\ "[ysetsb]-\
cHopocreli. JIoHa.,rr,raoetirrr,r tlua IdcrorIHrII{a troBllt[t,rtrrof o ror.rloL(cr{Llfl or(oJro-
3Be:JAIroii raBoRoi.I o6o:roqHn. IIepnr,ul u:| ]rr,{\ - Cr.rcrorra rititoRr,r\ rrorolioB,
c),,u,ecl'Byroxlafi B npoorpilrrc'rRLr rrer+iily Kollrrorr(1fl'filr[r. 13'r'opor"r - ])ilcrurl-
l)r{Iotuaflcrr c noaITLI rrocrofllrlror'i criopocTr,ro, Ilatspe;{it}rrlra,t l'tlr]oBarr o6o.-roqHa,
o-\Bilrr,rBaIotrIafl l'ccrryi{) ;lnoirrry}o cucre-\ly B r(e,,Iorr.

Orlrerrt-rt, .r'ro o6o.-,ro.Iliir, oHpvi+iatoil{afl ct,tcrorry B rlo.:rorr, 6r,r.rrti irtreit'rr.rSrt-
r(upotstrlril .rItrIrrrL IIo.rYrIeBr,rrI cHopocTrrr\r.rlII[I{11 ]-0,rrIIr{, Ho'topt,r(} urIeIoT IIIIE{-
ttur.'i ltcracrtl6u,-tLtti,tr"r YItoBeIrL. Hx peaxr,rt', )rBr(r{o.rIIIItrltrr [ot'.rloulc1ll{r{ lroftil-
I]LII]AIOT IIOTITI{ IIOCTOfITIIIOC IiO.iIOiITEIIIIE B PiI3.'II,ItIIII,IO ([tT3I,T, HOToI)OE CoOTBET_
cTByer pacl[Irpc]rIrJo o6o.loqI{u co c]rol)oc1'hro 130 Hrr,"c. Parr('o 6r,r",rtrr rray.reur,r
TO.TILHo AIIC TilHi{o,rrUrrr,rr.r, rrarollfltru,recfl }r llrllu{rrclii o6.uacTI{ cfleriTpt: I{e ],
),3888 \ u 1"3964 -\. IIol'rorrr. r]ai]irrr] trr3\rrrrrrrr ilrrrrurruHy rr Dnoprorr.rFiv crr\rorli
clrxr,tlor'i.xuIIrII{ rLr.itttrI, Ir\rtr]otUefi IIIrT{irrI4ii rrc'IacraSrr.rrbril,rir \rpoBerrIJ, il I{rtell-
Iro - IrrrabpaHl)acrr.vro ,,rr.rrlr,rro Hc [, ],,l0830 .\.

ll 1974 r. rlpIr rIo]\ror{Ir :l.rlcH1']iorrrro-orrrrrrrecxoro rrpL,o6l)aBor].1're.ll rrao6-
pa?+(orIIrrlruna (l)IiT-14 (S1), vcrarrorr.-rL)rrrror.o rra ,l-)0" re.nccHorrc Iipr,r-rrcnofi

l liltt,lllcriax acrpo{ru;rr,rt'cnax o6ct'lrrarol)rrl. r\c1'porro-rrrrqe.critrii rrucrrrrl'r r\l[ ]'aCCl'
,-lLuosrt;uii roc).tirl,r'Tr,r.ltHr,rir l rrrrtllplrrrt,r.
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o6cepnaroptrrrr, -Iralrrr 6r,r.rn no.uyqeubr ctrefirporpalrNrr,r B Lyr n o6racrn .rr-
Hrrrr re,rlrfl )"10830 A c ullclepcuefr 48 Ahrlr. d)aar,r 6r,r.rr,r Briqrrc.rrerrbr uo a{e-
llellr{;\il}I l6l. B crreHrpe [3 T-vr ;laHuarr ,'rr1Hnrr iipe;tcraB.'rqe'r. co6oii o.rerrr cl.r,-r,,-
Hyro l)Irrrccr[o, pa3,qc,Teurryrc r,,ry6oHor1 a6cop6qr.rcii, crreqerruofi B ]roporr(o-
BO,itnOByro CTOpOrry. xOra o5qlrfr rapanrep Holrr)'pa .'rr{[rrr{ ocraerc.'I npaH-
TUSeCHU HerrSrrerrrft'rlr Bo BCeX daSax, oArraHo, HaH Ba]Irro r.r3 prrc. 1, o6qan rru-
TEHCI,IBTIOCTb II COOTIIO[IE1IIIC HOPOTITOBO"TIHOBOIO V I,I A,iII{I{HOBOJIHOBOIO r
fioxlnoIIeHToB SHasurc"IIblro rleHflrorcx. C",renyer noArlepHHyrb oqerrB 6o"ur,ruyro
IIIIIPI{IIY IItrIII'IM, IITO CBIIAETCJI,CTB)ICT O ABI{EICIIII'Ir N O6O;IOqHE CO CKOPOCTfl-
rrr.r Br.rrorb lo 800 H-rric.

JI-v.reuas cnopocrb r7r,, orpeAe"rreHHafl tro peaxolry nor,-rouleHr{ro, pa3ile,,rrflro-
ule]ty ilrrrrcctr{ro, trpr{rrcprro nocroflHira Bo ncer $aaax (clr. ra6"rraqy ra puc.2).
Ee cpeglree 3rraqeHrro cocraBJrfler ono,rro -150 rrr,|c, HaH rl BHaqelrre ryuenoft
cKopocrl4, olpe[cne]r]roil uo JILIIII{Ir He I, },3888 -{,, nrrerorqer"r ror ir{e lrr,rmnufi
lreracrtr6ra.rrrurrfr yponeur,. N{oxiuo [peAtroJrararb, qro v oSer,rx ;rurruil pesr(ue
a6cop6rquonrlble HolIroI{eHTbI RoaHI,IKaror B nurraNrr{qecnllt oArrrraxonoii raso-
eori o6o"[osxe, ABrrEiyu-\efrcq ao BCe croportr or qerrrpa Nracc crrcre]tbt co c6o-
pocrbro or(oiro 130 xrr/c. flpra erolr cr{Jrr,Ha.rr a\rr{ccrr.rr Jrtrluu\t He I, }"10830 A,
He r{cHa?+(acr rro"romerr\ra a6cop6qlroHHoto Ko}rflorrerrra. ara o5o;roqHa, oqe-
BIrAHo, orJrlrrraercfl or ctr{cre}Ibl raaoBbrx rroroxoB, ..rona"rrrrayroqefrca B npocr-
paHCTBe NIelr(Ay HorlrroIIeI{Tartu gnorlrroii clrcre}rrrr, n noropoir BoBrr[]iaer r(oNrIr-
reHc o5oloqcqHllx nnnrali norirolqerrr,rrr BoAopoAa r.r rct .rl.rru,rii reJru.fl, noropbre
rrsrreur{ror c $aaoit flvseB],re cxopocrr{ or 0 [o -120 Hrric [3].

Jlyueur,re cxopocrrr r{e}rrpa no"rrroii Drrr{ccrru rr\ttttu iIe I, },10830 A, lra-
Jro trr3NreHflIorcfl c $aaofi lr 6.nuaxn H 3r{aqenr.rro .-ry.rerofi cxopocrrr uerrrpa
rracc crlcreusr, panrrou -18 xrric. Jlraurr no nropoir HBaAparlrpe ua6,rrogaerca
ylIeIIbIxeHI4e "nyucnoii crtopocrlr r{elrrpa eNrrrccrrfi, u ee Be.rruqr.rrra craHoBr{Tc.s
6;ruaHoii H cnopocrrr c.na6oro KorriloHerrra, y r{oroporo K2: -48 Hrr/c [5].
.3ro csuAereJrr,crByer o Boarroxtrror{ Br(JraAe B r4a"lryqerrrre JrrrHr.rr{ He I, ful0830 A,
npu trnuuofr rlaae aeulecrBa, ,ronaJrrrayroqerocfl urryrpr{ recrrofi qeofruofi cu-
'cTelIbL

,(,nx llcc.rregoBaur.rfl DHeprerrlqocr(r4x r,ralrerreru,rii s t\rt\t\r FIe T, fu10830 A,
,c Saeofi cc Holrrypr,r 6r,r,nn nocrpoerrr,r B a6co;rroruurr eArdrrrrqa\ (apr X c-1 x
.{ .\-1 ,1 xu/c) c no}rorr{bro AaHHr,rx [1], rle rra ocrroBa]rr.r[ urecrrruserHoii

.KoJoplrlrerplu.r 6r,r.rro uaiigclto a6co;rrorrroe paclpeAeJreHrre Erreprrrr{ B ctrexTpe

.ll l,-vL tr{ tr{BTICIIeIII{e ero c Qaaofi. }taH uonaaa,rrrr r'rccJreAoBarrrr.rr [7], ourra6xa
BAecb ne upetsbllxtrer 5-109'0. Vqterio tll{trte r.rarrerreHr{e r.rHTerrcr.IBrroc"tu uB-
,rryqeHr{fl cr{crerrbr na-aa ot[{exrots Bar}rerura. CoornelcrByrorqr{fi xoa{Surqu-
cnt C .'- a x br,o X c, lL), yqrlrr,rBaroxllrii ece aru Saxtopri, rrpr{BeAerr B

ra6"urue.
CneHrpot[oroNrerpr.rrr Jrrrrrr.m IIe T, fu10830 A, npooeAeHrrafl no HorrrypaNr,

IIOCTpOeHIILI\I B SIIepleTIlqeCHLI\ eAIItlIIqa\, BHnIOqa"IIa LI3[r0pC]lilr{ SIttsLIBaJIeIIT-
rrLrx rxr{pr{}r rfr.ro;reronor-r rr Filacrlor"r J]rrrccr{r.r (|V7, u l4l2..), nor;rotrIerrr4l
!l'1;1, r{x cyrrrrLl Ir orllorueurlfl IIrrrel{ctrrBrrocrefi. fIo atrarr BeJrflrrurra[r c rroN{oulb}t)
xoorlrlnrlucrtrou C Bt,IqlIcJrflirLICE, coortsercrBvroqr.rc \roquocrr.r uaJryseur.rl r,r

tror,loqerrrrtr B lrv.ilurn HeHoropr)re rr3 r{cc"rreI}'c\lLr,\ tseirrrrrr4rr r]prrBeAerrrn B

ra5.'ruqe, a rar(?fie roHaBaIIbI lia pl{c. 2. /{na Bepxrrr{e lpa(xlna r{JrJrrocrl)rr-
p)'ror uBrrerrerrrr.E orlrorrreHr,rrr rraHcrerralr,rroii r{lrrcHcr,rBHocrlr (puo;reroeoi.i
D\lrICoilIr I1y L{ oc'l'turo.trtoti illrrerICrIBrIoctu 17.,, B Ire3r(oxl norJroxlelrtal{ x rl}r-
TerrclrBrrocrr{ rIenpephrBIIoro crIcHr1rrr.I,., y\rrrott(eirnbre rrtr xoc(r{raqreill C,
noropt,riir troBBolLI.'I LICH,IIIot{I{Tb 113}rcrrorrrlrl rIrrretIClIr]rocrII I4BJI )irreul{r{ HorI-
rr.rrry).Irtr rr r1B0ra c rfaeor:i. I'.u-v6urra a6cop6rluourroii "lnrrurr necHo"lbr{o 3aBr.r-
cr{r o'r' $aar,r. tr'Irt'rcrrcnurrocro tlino"rerosoii llrncctrrr,r, il raH;ific 1\roultrocl]b o6-
ul0fo rrorJroiqo[rrrr no.I ]relpel)l,lRIlr,rlr clro]irporr /",, (clr. puc, 2) ]raHcr,ltra,,rrr-
rrhr B draBa\ Kllir/rlptlT)'p, T. 0. IIiI :)'r'II Be.rulqrrlLr ]l.tr.rflror e{{enrr,r 3rlTrlrrnrrfr
rl3,rr yqilloIt\o f o ra Ba Iioy [o I I r] l Irl lt rt lnoiluofi cr.rcreltr,r.

IlocneAlreo Bcllrro r{ A.rrl rr3-\rcrrerirl't c {asofi cyN,rNrhr noror{oB or (ruo.nero-
Bofi r.r npacrror-r DNrrrccrll{ F, -1,- l,', (c'rr. pzc, 2), xoropan yBeJrurrllBaercr{ B rroir-

/t)
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TOpa pi13n oT NrrlrrrrtrlrrroB li liBajlpaTyparf, orI{yAa cJreAyeT, rlTO B NIIIITITIVNIaX

AaTxreBaercfl IIprIuellIIO TpCrb II3.'I)'qarctr(Clo IaBa. ItpO]Ie TOrO' B SaBe UIaB-

rroro trr.ltrr.6ryg1 ts upejr,oJra\ 0,1 ueprro;1a IIil6JrIolitrcrcfl pesnrre BClJrccHI{ rr3-

"xyqerlrrrr raHir{e upr,rlrep}ro B no.rrr<llri,t pa3a. AlIairorI'lqubIC CHaqKI'r rroJrlloro
rroToliir Ll3.lr)'qellu.fl B )ri{ E{e (laat,r orrte'IerHll B .rIfi}IrII'r Il, lTlr SIIauI{T, orrl{ pe-

aJrbl1,t. lloinrro npcAno,'rarilTb, q16 B qraaa\ r.rlaBIIoro rIIrrIIllIyNIa Ira u3.rlyqe-

ltrle taBa Blrct[ttel"I o6o.;to-IHtt lrit]i.-ra]Iblltaercrr llccrarlilorlapHoe r{3"rryrlelli'Ie ra-
BoBIJI rIoTottoB trI Ho.itbtltl, rpot'HTL.{p}'IoUII'IxCfl IIa ,{p}tI'II"1 I(o\1IIoIIeIIT. R qe-
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JIO}I ?fiE ABE TPETII NOTOI{A B JIII}IIIII HE I, },10830 A, SOPITUPYIOTCfl S TAAONOfio6o.nouxe, rre [orrarcrqer-rcfl ,rrnrarrrr', oxsarbreaiouleii-recuyro gnofrnyr
crrcreNry B UeJrolr. carrr,re Brreurrrr{e c;rou arori _oooronxrlu-no"opu6 BOsHrrKa-ror norIroHeHrEI pe3r(oro nor.roqerrr.rr{.Trr.rrrur-r IIe I, },3g8g, 396'r; l08rii^A,troKaSbrBarcT trO CTosrrlr),Io cHopo cTb pa crxupeHrr.rr.

floHa ocraercfl or*pLrrr.r norpoc o rapar(repe rorrrrrnrr Err.rr o6.racreito6o"uosxra BeqecrBolr u yreq^e ero r{a cracreilrr. Eirecrse,uir., *,u*ara, opug_noJro;:r{eHr{e o BSarrNroAeficru,rn srre,,uerl 060;roqxu c raSoBbrilr{ crp}.a}rr.r ur(o"rrbrlo}r BOKpyr c"'ra60ro HorrrroHeHra, o6pasonao[ru]rc.s B pe3)Jrbrare rrore_prr Berr{ecTBa rrpHr{}r Ho}rrroHeHrorr.

-- 
Arroprr 6'narogapar A. A. Eoapqy*a sa o6cyxgeuue pa6or' u tro.le,Hr,re3A}IEqAHII'I.

Hoa6pr, 197ti r.

"Trrreparypa
C-_ny,otoiui lL ru. IIan. Iipnlrcxoii acrpotltrt. o6c.,
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HJrACCrrOUnAIIIrfl 3BE3l{ U NTETOAIIKA TIOUCItA
xoroilHbrx ctlvrHlrr(oB c[BKTPAJIbHo-l{BofrHbIx CI'ICTEM

B EJIUffi}IETtr I{HOPAHPACHOTtr OETACTI,I l

B, ,(. Erruxon, 3. ,\. Butpuvenxo, A. I. Il{ep6axon

B o6racru 8300-8900 A uponc4eno clcr{rpocHorrrrqccHoe lrocJrcAoBarIIrL} pflAa crau-
IaprEhlx BBtrrJlI rr ctteHTpaJrirrro-gnoiirrr,rx clrcrctrr paHHero rlrila c rrcBtIArruLru BTopLlaIHrJlr ttorl-
rouclrrolr. IIo 4aunrrlr na6,nroleuuii BBoi:)A rJraBrroii noc.rreTlonareJl,Eocrll pa3paSorarr lio,Tln-
.recrncnrrr,rii npnreprrii cneHrpa"ur,roii xlaccrr{rrnaqurr!g;ra 6ltrmrrcii rru{paxpacltoii o6,racrrt.
liputeprrii a{{extrrncn B Arrarraaorre crerirpaJrr,ubrx }iJraccoB A0 - K0. I'aapa6ortrua Irlero-
Aufia norrcrra xoJroArrbrx crryrrrnlioB cnerirpaJrLHo-gnoiinrx cucr('trr lo Ha6"uoAcurllM trx
crrcl{TpoB a 6rrrxiHcii rrrrSpaxpacuoii o6,racrrr. V na6"uroqanurrxcn cucrc}r xoJIoAIrbIx crryr-
HrIIioB Irc o6Hapyrfierio. lIo no4opogrrbnr cllcrirpaM paccqrrrilHr,r rapalrorpbl aruoc+cp n3)'-
qaBllluxcn 3Be3II.

SPECTRAL CLASSIFICATION AND THE IIBTHOD OP THE SEARCH I'OI1
TIIE COOL COIIPANIONS OF SPECTROSCOPIC BINARIES IN NEAR INFIIARED,
by l./. D. ByclLkor:, E. A. Yiticltenko, A. G. Shcherbafuor:.- The sp('ctroscopic investiga-
tions oI several standard stars and carly-type single-lines spcctroscopic binarics in region
Irom 8300 to 8900 A arc prcsented. Thc quantitative excitation criterion oI the spcctral
classilication.of stars in ncar inlrared is lound lrom observational data onmairr-sequt,ncu
stars. Tlic critcrion is cilective lor the A0 to K0 spectral classes. The method of tho scarclt
lor the cool companions of spectroscopic binaries is developed on the principlcs ol spectral
obsorvations in near infrared. No cool companions lor thi'obscrvcd binarics rverc found.
Thc parameters of tho atmospheres (Ire, lv*021/, itor11) Ior all invcstigatod stars are calcu-
l ated.

IIo garrurrlr flruex [1], gorn BBeBA ctrenrpairbrrbrx n",raccoB B, A lr lr., nxo-
AflIIlrIx B crlenTpa,rrbrro-[BoiiHbre cucre\rbr, cocraB.irfler 45, 46 u 30% coorBer-
crBeIIIIo. Cpegra ctrer(Tpa.rlbrro-nBofirrr,rx rreNraJro BBeBA c rr€r43BecrHtr\r BTopbrM
HollnollcHrolr. Cor.[acrro Earreuy 12), onw cocraB,rr.sror 64% or qr{c.rra Bcex
I,ISBecTIILlx CI{CTeII. lIOuCHu rreBrrAr,rNrrJx }to}rlOHeHToB y Tar(r{x crrcreNr npeA-
IpI4IIIIINIaJILICb p-fIAoIr aBTOpoB 13, 4l u AaH.rrroqaJ-rr{Cb B OCHOBHOTT B oTblCr{AHrrI4
cJIeAOB eIO CneHTpa Ha Br,rcoltoAr.rcnepcuoHHbrx cneHTporparrrra\ r.[aBrrofo
HorIrIoHerITa, roryaleHgblx ts ByAr.rrrofr o6racTrr.

floucxu xoJroAHoro cflyrrrrrr(a y cnexrpa,TrbHo-ABofiHoii rroixuo npoBecrrr
rlorolretprauecxrrlr cpaBrreHr,reluprocrrr aBeBAr,r B BnArrlrofi ra rauSpaHpacHoiil
o6racrrd. Oguaxo Ha.rrllrtue rrnibpaxpilcrroro ria6rirna He flBJrflercq Aocraroq-
IlbLM ycJloBl{erl AJlfl o6Hapyr+ieHr{fl xoJroAHoro KoNrrrorrerrra, TaH r{aH n36hrro}t
rrolr(er 6r,r:rt nr,ranaH Ap),rr{r.rrr npr,lsuHa}ru (nu;rr,, cBo6oAHo-cBo6o;lHr,re nepe-
x0ALI rr ap.). flpucyrcrBr{e B cneHrpe ropflrrefr aBe8A6r Jru:uttfi. rolJrorrtrelrrrfl,
Tl{IIr4IIrlbrx A.rIfl SBeBA rroBnHIrx TIrrIoB,- 6o;ree BeCHoe noKaBareirbcTBo IIaJIrqrIrI
xoJroArroro crryTHIrft a.

'ltpurtcraa ac'rpo![rlrltvecnar o6ct,pnaroprrn AII CCCP, llncruryr Hocrrrrrrccxrrx r,rccJrc-
Aonanl.rii AH CCCP, AcrpouorruuccHuii uucruryr Att VaCCP.
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1'I: trrrarparrlrlr cnc*Tp - cBerrrlrocrb BrrJrro, otrrra*o, qro ro,-rotrHrtfi xorr-
trollelrr 1' guolinofi cl{cretlbl paIIHCro rlrna npa}irrlqecxrr rreBoBrro;riHo o6rrapr.-
?r{I'ITb, ec.-rIr orr.sl},rlrrercrr aeeanori r.,raBrroir rroc.rrc]IoRare.[brrocrrl (uo npuvrige
ero ttlteHoii cBerIIlIocrII). flpnrrepr)ir,\ro?riLrr c.rr)'ilirrrrr 3ar-\rerrlriifl crrcre-\ra c{,crlS ('\0 \'- GG \'), r'noropoir'cryr,rrli Brrlerr rorLlio B rrorerrrr,r r.rratsrbr-\
Mrrrrr{-uvrroB [51.

Aorrl-crrrlt, qro cnL'I{Tpa,1r,rlo-;IBoI-rrrar{ rIlreLrr r.raBHr,tji }io}rrroricirr rlrra
]1. Ilaroil;ae lrrarparnrrrr c.rrcI)-er, sro rran6o",ree rrcpors.rror.,rr r-inrrgrrAararrrr
llrt{ o()Ira])\';Fierrrrfl y }tec ro,foJrroro cnYrHrrr{a n S.lu;+irrel-r rrnrfpaHpacnoil
o5.[a_cru ir1'.11'rcucrerrr,rc norr6rrrrrrrirrflrrrr crexrl]oB rrrua Il\--(U_it;ttt,
I llf -.((; .lt) IIl r,r.'rrr, rrarpr{rrcp, ll I -:- (C - lf) l. Cr,crc.rrr,r;ne .r.r.rrrir
RV-i (G-lf) lrr.,rrrBIff -i -(G-\f)f 

lo.,r7rirrr,r,,,.,.rn crr.rirp c Balror_
HbIIII{ C.-IO,qAIIII BTOPIITIiIOTO HO.\I[OIIEIITA }'iHE B RII]II\IOI"I O6.'IilC1'II.

C Ipr-rori cropolrbr, oqeBrrr'IHo, rrro Hai{{rafl Tar(ar{ xo.rrSturarlrrfl onpcle"rrfler
HoIIHpcrIIoe 3IlilqLrIIIro ([r'IlHrlr,rrr ]rilcc, Iioropas o5-or.ruo IraBCCTrra ui rrir6.rro-
[eunii. c.re';1olr;1rs.,1rr]ro, n nprrHrurnc perrrerrr,rerr ]'paBrrerr[rr a;tn i @l ]roi+(rro
oqellltrrr.' c-\'xlocrllvor .'trI \- cnelirlrrr.rllo-lnoiirroir ane3lur roro.lrrlrii crryrlrlrx,
xotopr,rii 6r,r"-1 6r,r Ba\rcrelr n nrrspaHpacrrori o5"racrn. B ga",rr,ueiirrreu Baraqa
cBoAIll'ctr rt rt.taccr,.r(rllliil IiIIII rtrrippanpa ciroro clcnrpr-r crrcrelrrrr, xoropr,rfi nllroll c"l)'qac 61';1er (tr-rrHrqnefi cuenrpa.,rr,lrr,rr x.,rncioe o6onr HolrnorrerrroB
r{ orrro[lcrrl{fl il\ rloroHoR R DToI-r o5.rracru.
, I\r^ peIIleItIIrI Baraqu cner{rpairbrrorl rurtrccn$uHarqnn lreo6xotrrerrr,r rra-
6;rrolettnrt prl;Ia cralltrtlprlrlrx BReBil c r.rBBecrrrr-r\rrr cricrirpa.[rrrrrn-\rrr rapaHTe-
plrcrrrl{4,\rtrr, raH HAK I,rlteloqa.acr{ B Htrcror{[\r]e Bpe,\rfl lrir(roplrarlrrff o cne]ir-
pax 3BCBA n 6':rrrxrtteri r.rl$paxpacnor-r o6.,rtrcrrr B ociroBuolr rrocrrr ofirrcare.rb-
nr,rii xapaHrep.
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Ha6mo4eHrra

Cuexrpr,r BBeB:( c;lucuepcr.reir 48 Ai rrr 6rr.nu rro.rylerrbr c ro,\rorrlr,xt Soroxorr-
ranrrroro SOII rlrna OI{T-1A (S1) na 50" re.lecxone }tpr,rrrcxofi acrporluauue-
cxoit o6cepBaropl4lr. Auuapatypa r{ rreronrrxa rra6.unilerurii nogpoSrro ourca-
urr n [6,7]. tscero llo.ty.lella 51 cuexrporparr\ra. f{auuue o crarrlaprgbrx
BBeBAilx nor\leqeHrr e ra6"[. 1, a o cnc.Hrpa.,]brro-Allorilr,rx - u ra6.r.2. Snaqe-
HI4.rr BBealrrbrx Be"rlrsilH I,I cnexTpaJrbIrIJr li"rlaccoB BBeBI BBflTlr lra [2r 8].

Peay.nnrarrr ua6;rm4enuii

Ta6.n. 3 t 4 rpe4craBrrnor crclirpr,r BBeBA n o6racrra 8300-8900 A.
B ta6.rr. 3 uo .Icrr,Ipcrl BBeBAaII cpaBrII,rBtlercfl Bcrpeqaclrocrrr ",rrrrref.t no-
IJIOIqeHIIfl paS.ilutllll,l\ xUlIIlICeCHUx A"rIelIeiITOB y CleI{TpaJII]ILbt\ H.iIaCCOs A0
u G0.

Flau6olee crr"rbur,lrrtrr treraJrrrrrrr urr{paHpacHrJx cnexrpoB BBeBI trrrrpogo-
IO [IIala3OI:ra CneHTpa.lIrIIbII H.TIaCCOB ,IB.TIAIOTCfl JILIHLIII IaUei{OBCI{Oii CepUrA
BoAopola rr rrlHr,ur lrrrrlpaxpacHoro rprrn.rrertr Ca II.

B ra6.u. 4 npe;lcran,rreHr,I peayJrbrilrr,r I{BNreperrllri DltBrrnil.rrrirrrrrn\ rrrrrprrH
errar .rrraHlrr.i Jr BCe\ IICC.-IenoBaBrrrllrcfl 3BeBiI, a rra prrc. 1 noxaatrrra BeJrr{qI4Ha
Bepolrnot-o orx",torrerrrrr{ or cpe;1lero B]raqeutrrfl, Hax t[yruirlus W t.. tr{a pu-
cvlrlta Rr4rrro, rrro ee Bnilqerrr{c Aocl'r{racr 75016 w Br,r[rc, ectuWT. ( 2.\, n ne
npeBocrolu{r, Ka}r rpaBrr.-ro, 10% riplr W1,>- 2 ),.

IIa puc. 2 n xa.rectnc nplllrepa noI{aBarrLr Ba]lrrcllrrlocrtrr DHBIIBir.reIITlrlnx
IrIIipIrIr riirrterroBCHltr.'tttrruri or Horrepa cepilrr il.rr,lr nlrl.r BBc3;l pr-rurrr{x crlcHr-
pa.rr,rlbI\ H.raccoB. )i anea,I p Gern n e ['XIil l)nB],rBanerl:urr,ro lrr{prrrrr,r,lnrruii
P 13, 15 u 16 aanr,rlualorcr{ 6.neutrnpclnaItl{crr c irr{rrrrrrurr l'pr1rr.rr(}ra HrlJrbrll{rr
1.8662, 85/12, 8498 -\. Ftporre roro, Hari Br.rrlo rr3 prrcyrrxa, y e [ ]lla Ho;1opo;1-
rrlle JrI{}IIrll oTIIoCI{Te.IIbrro c,rra6r,r ll,irfl IIIIIllroro cneHTpit.rh}ror0 H.irilccit; CncHrp
6",ru;xe H H"rIaccy F0, uert n A0, rroryqernroxry no 6a"rrrrrepollclirr.\r.rrrrrrrrs,\r.

O6cymgeurre peay.rrbraroB

[tprtleprrrr cfie HTpflJr,Hor"r x;raccrr$rrxarurrr BneB.rI. florelrrlrra.,r uoa6l,i11ge-
IIIaTI Tperboro vpoBIrfl Iro;,opollrolo aror\ra cocrilB.,rler 72,04 el), c.rte;1ot]ilre.rrrr-
rro, .rrI4Irtrrrr narxeiroBclioii cepult, RoBrjr{I{rlrcrllre c D'r'oro \.poI}Itfl, ;1o.r;lrrlr 6r,rrr,
cI'I'rt,IIbI B CneHTpa\ IopflaIlr\ 3Ile3i(. Ilanporuu, nol'Lrlrrlrrti.rr toa61';fi1trrttfl ItTo-
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Pnc. 2. 3anrrcrruocrr, DRBrrBa-
,'rctITUtI.\ txlplH .,urrtuii naure-
HOBCr(Orr Cepr{rr oT rr.x Eo}lepa
B CnefiTpax 11rrT1r 3Be3A
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flonTorrv.1ulIIrIl Ha,rrrtl{Irfl AoJr?r{rIbI 6r,rrs cu.,rrrrbr B crrexTpax \o.iroAHr,rx BBeBA.

Ha puc. 3 nepxnaa KprrBafl rrpelcraB"'rfler BaBrrcr{rrocrb DnBrrBaJrerrrrroft
rtrrrpr.rHr,r BoAopoArroii JrtrlrtT\rP14 or cIIeI(rpaJrr,Hofo r{,iracca BBe3A rr xopolllo or-
paiHaer I{SBeCTHOe yme IIOBeAeHI,Ie BOAOpOIIIbII .rIlllrl{ri C lralreseHr{err TeNrne-
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Puc.3.3asrrcnnocrr, BnrlHBaJteHTHhrx rrrrrllrrg.unnuii lolopo;1a lr Ca II or cnexrpaJrbrloro
fi"-racca
Lleprrbre Hp))IiHrr - CraHIaprHbIe 3Be3ILl, CtserJlble I{p)'}I{HlI - CIe}iTpailb}lO-ABuiiHble, ripy*loH C qep-

roqxorl - e UMa

Plnc. 4. JiornqcctneHrlbrii Hprreptlii cltefirpa.rlbuoii HraocIISIIHaIUlII
qepHbre rirrl'Hlilt - craHAapTHbre 3Be3abr, cBeTIHc HpylfiHr - clIcHTpaJIbHo-trBOI"IHHe, Hp)'llioli c qepTotl-

noii-eUNa

)"8542 -\. I3 nepeo,\l npI46rtIIiIiL)IIIII4 NIOll(IIo CqIITaTb, rIrO AHBtr{BaJre}rTHarr IUU-

pllHa 6,rI eH;1LI IIIIBIpI,IIIIITIIa OTIIO CIITeJI bIIO CnerHTpaJI bIlOrO I{JI.aCCa.- Iluxiusg HpIrBafl no;tyqella ilo abop1r-Yile, npeAgraBJl.srcqefi pa3tlocrl AByx
BEJIIIqI{II:

l4r1 (Ca tt) - I4''^ (P15 + Cn ll) - W)" (P15),

rAe l,Vr. e$ i Ca tI) - Ila6"rlo[ae-\Iarl l]nBI'IBa.rIeHrlittrr Irupulla 6;rcugr'r,
a }yl (P15) - or(BrrBaJreHrnafl rxr{prrrra lr.{rrratrr P15, no",ryveHIIa.a I{IlrepnoJr.E-

ur4gfi Bogopo[rrrrr Jtrtlluil c norroflfro rpa&I{HrI, a}tarorl{qltoro plrc. 2' ltax ra

oEiu[a.iIocb, RLIqIICJIeItIIa.fl DITBI{Ba"rrerITIIafl UrIIptr{11a .Il]IHI{I4 I{a"rIbru/tr{ Iro3pac-
TaeT IIpI{ flepe\oAe oT ropflsl4x H xoJIoAHblNI 3Be3Aa11.

[,Io;xuo noxal;arr, rrro sTor crroco6 ocBo6o]fiAelI{r{ JII{IIIIIr Ha,-Ibl(I,IrI or 6iIeII-

ALI He [pIIBeAer I{ SIIII{6I{aNI 6o,lr,urc 10-1596 (e ro,tr c.ilyaltle, HorAa 6.rren,qa

{ual,rueCnan), eC;rlr ripl{IleH-flTb eIO H BBeBlla\I xo,ilOArlee 1"0. Hpoue rOIo' I(ilfl
cnel{Tpa"rrbHo-ABorirr},lx crrcretr c roprIcI4Lt HoNlIIolIeIITolr, ilocrats.rlrrroxlLINI Bo-

tropoi\Irble .rIuHIIL, tI IO.iIOAIILINI, uOCTaB,rI-srcqII]I .lIIIIIIII1 Ca lI, DrOT CIIOCO6

,I I]JI,gETCfl TOIIIII{.\I.

f .nn lponeAerrrrrl yBepcr rrroii noirrrqecrBelrrror:i H.;i riccu{uHilIlilu crrcHrpoB
BBcBA tr)'irtrro rrafrTr.r tra116o"Trec ctr.rrbno lleIIflIoIIl)'Iocr c rcrlnepar\:poI{ RoxI()rr-

Har\rrK) BollopolHr,l\ I{ Hairbtil{LrBLr\.rII{urrI"I. rI{.rra llrol'o IlErqucJrurl Bcirrrqlrliy

,l ,- il'). (Pl;J ; Call)-l Il'). (l'lr l- cull) i- Il-i. (I']1(; I- CalI)

ll'i (Pl'+)

3antrcnlrootlr )Tor-t Bo.rluqulJ,t o1' croHil)a.rrr,uoro H.rIitcca noliil3alla lra pI'IC. 4.

Ilrrlrro, rIt'o B lltritltiBorrc Iicc.-le[]:enl],r\ clenTpi':t.rtbIILI-\ H.rraccoll Be,llI,lquIIa -'1

uollrJctcri 6o.,rr,rrrr. arelr rra nopr.IoN..l(.ul auc,u;1 I'oplalL'e r\0 l:r'o'r Hpr,{TeIlufi

lc trIJ.rneTCl )0t{lOH't utlttLt\I, 't i1li HilIi B II\ C1l('H1'I)a\ oTCY'1'C'IB\'01' 1'pIltlI"T eT

tiiiirLlurt{, r.r rJe.lrlrlrlrril .4 ollpelle"rrnolcrl llc}t})orrctrro}I rilltlC\llotlctioii cLrpIIrI.

,t[.rrR ane.a,.1 \o.iro;I]r€re li0 'r'p5'1rro rilloinro II3\l('l)urb 3ltilqellIrLr 1l'1 lro;1opoi1-

rrLlx.[IrlrLIii lrc,'ICjlcl'BIIo rr\ c,rra6ocrn. lloo'lorr.1'lt('.rrIraIrIIrir. rl ,vAo6tra,-i"rrl H.rtitc-

cud)unar(urr BBc:lll B iu.riiliiaonrr crorirpa.rr,rl,r,\ It;tiiccoll or '\0 ro li0. Orlrerrau,
rITo rro",t )'rlolurl,II"I Ho.rlII.IecrBCttrrr,rii ripn't'cpuii nt"utrorcfl ollllolIeplttItI, 'l'tlH HaH

oupcllg;rcrr ro Bnolij\1.\r r.rilrlrror:i roc,rlirAollalc,-rr,1rocrI,I. flont,trxii ilByNIL'pHol'i
HrlicCTBCIIIroii x.traCCirtlulttll\Iltt A- u l'l-;uca;1 llo "rrllliurl.rr I' 14, t'} 15 -t Ca I I

"-+-*-- ilrS
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s
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rd O I, ).,7774 A, 6nra trp_eAnprrrrflra n 1g64 r. flapcoucorr [g] no cnerirpar\rc lllrcrepcrre, 200 .\/r*r. I{ax nnluo rr3 prrc. B u Z, ;;;;;;r" onpeseacn,iiclrlnrpa,irbrroro }i"Taccil SBeSXbr c ro.rorqbro Be.rlr,rqr{Hbr ,{ rre xyxb uerr 0,5cile^Tpa"'rrr,ol'o H.rrACCa, qro xocrarorliro J"-rr{ 3a,qaq,, o6uapy;+ieru{fl xoJro,qrr,xIio.\l n o I r e I n'oB c tre]irpit..r r,tro-;t eo ii rr rr-\ cl crerr.
Nl'ro;lrrria lr(rrcria xo.ToArroro crrryTlrrjia. lloracn \oJro,frroro Kolrro,erITau 6;ru;a"rrefi r'rrr(paripacrroii o6.:racrrr'-,,or*irr,, cBecrrr ri c";rer).roqr.rlr DTatrarr.1. ttaH 6r,r.lo cnaearro uBrrre, npe;IBapr,rrc,rrbrrafl orleH*a }.c,ronufr rra6,rro_

]IAETIOCTtr CIIYl'III,IFitl }IO}IiET 6Errr C.qC,.rAHA N} TO}I PCIUEHI,I,E YPABHCHtrfi XJI.,I{1'rr*qun ttacc. Ec.rlr ro cBerl'Irlocrlr rr crleFirpv r.naBlroro Ho}rnolrc}rra onpe-
lle.rrrrrb ero lracc]', ro peureHrrcrr yprrBi{eHrryr i.rrx I (rn) rro;+uro uafiru or"dayBroputltloro liolrnoHorrra xax Q,vrrnqlrrc \-r,rra rraH.rroira op6rlrlt H "iryqy 3pelrrrr.Ilollayacr' no.rlyselllrbluu 3Hasellun.\rrr ]racc.r, c norior{rrr{) coorHo,,crrrrr--r rrac-cil - clierl{}locrr' Ir }Iacca - cneHTpa"'Iltrr,rr'i x.racc }Ioifi}Io olpeIe..IrITE ce}IeI-I-crBo BHaserrutr't ctserlr,rrocrrl cny.frrrlna rr ero crrcnTpa.rrbHoao xoicca n {ynnqlrrrI'r.ua l. IIo arnrr Brraqerrr.rfllr c norrou_(rrro coorRercrB\rrorqrr\ troI{aBarejreii quera
'\loHIIo oqcrII'ITL BI{.]Ia,il oTAe.rIL}Jl,i\ Ho}lnoIreHTon n o6rqurl noTon ua,iryqeHl,rf Hanu rn,qr'rrroii, raH rr n unrlpaHpacuofi o6.rracrn. Brr6pan ,urr"ur,rri BaprrarrrctrrcretrIbr, rlo cneHTpa.lE,IIbru H"TIacca-\I HoltllollerlToB rIoTIiIio Rrr1qt{c.[Irrl ee Cpe:I-
r r rrii_ cnenr pa",r brrLtr-r n.,r ac c ;1.1 n un{panp a cnofi o6:r acrir.

I.h;xe (puc. 5) nlreA.rrarirercn rrorrorlral*ra A.irfl 6r,rcrporo pcxroirrrfl -vparlne_ilnr (rt'Hriqrrll r\racc, norolloe lroi{trro ai.rncarr, B Brr,qe

i(nt)
lll ,

tL:l
---Slli"1.
lr ; u)' (1)

3xc_c3 a : mul m\ npeilcr.B.rrrlcr orrorfio]rrrc rracc Horrrorre]lr.ots.
IJa pnc. 5 no reuorj ocrr oprr.rrrt'rr or'.lo;Her,,r Brraarorrrfl Be.-,rrrrtrrrir,r
F (q") : (7 -7 a)ztq:t.

!'rrn clrexrpa,rr,rto-lnoiirtoii aoca;1rr c r{BBecrrror-r r[yrrxqrrcrl .\rilc]o rr ctre6rporrf'rlaBII0ro HoxlllolleriTA BLlqIIC.lIrlt of iIoIrICIIIIe m llf (nt) r{ rro oro BeJIuqIIrrctrafigert ce,rrericrro erra.reHnr-r F (") - cp (l) (6r. lriri,,;1r;;1,| .rrr41rtrrro rril pu_cyrrxe). IIo rrlrlr Braqerrrrr{.\r c ro.\rorqbro Hplraori t: 67 J rp (a) narlne,r 
.ce_

Meiicmo Be.rrr'rqrrrr ct -- q) (l), a c"trt;100r,r,..-rurro, rr ]laccLr BTOpUrliroro Horrno_
] I t} IITA.

2' 1lo"[vqerttltrii rta lrrr(rpitxltacrrr,lr rra6,:rrclerrnli c no\roulbro r{prrrepr4r{
'1 cneH'r'ptr;rltrr,lr'i n;rncc clrcrerl,t cI)atsrrI,IBaercfl co crrlRTlla".lr,rrr,r.\r H.IIacco\r,Ijhiqrrc"xerrrrl,llr c nolroqrrm lrpflBlrcrrrlrr A.-rl tpr"rrrirltrrr _rr,tcc, r, or{eIIIItsrtercrrcn(,liTI) RTOpl,IqIroro Ho_\rIIotrelrTa.

3' IIporIeno,qI'ITCr{- (torrtlrerpttvecnnr'i rorrcri \oJoJ}roro Ho-\rrorre}rra crrcre-lrbr u BrrJrr,\ror-r n l.rrrrfpafiI)acrror"r o6.,racrn.
4. rrttixr o6rrapv;+ierrrr, \o.rorlroro crrYTrrrrHrr 55,;er oHor{..re"rrbrro \-c.fa_IIoB'IIelIrlIrllt' ec"irI{ no ero --lIlllI'lrJlt rl r.rtrt[parpactrt.i crreHrpo clrcl.otrr,r 6.t.1e.rIlo('t'l)uolil Hl)llt;tl .t) rteul,t \ crioIot..t r,ii.
O xo:ro4rrr,1\ crr\rl.Hrrriilr 

"ot,i;q. 
Ilg.ryqcrrrrr,rri cnoH.rpa.rrr,lrrri llarepila..r rrLr-Aocraroqolt A.rrrr rrocrl)oerrrrrr nl)rrBr,r_\.1r1.qps1,1.1 criopocrefi. llo;r.r.rtrly rrlr gr[)1-

r tIlqrI.-r IIC Ir cnt'ririrotf o ror cr.l)rlqeclilt_\rIr Itr rr il r,rIlr.
i \.irtr IICC.rIer\-eril'rr cn(,}i1'I)a.lLrro-;roiirrt,t-t SIle3rl BLIflCIITI.I1,rcr) c.rer],rcurce.1' fl prlrrcrrellrlo rIerolla {r1'rrrirqtrr.r rracc ire }-Haar,rB.er rrtl c\riqecrBorilrrrrc-\o'r]o/lllII-\ cil\'TIII4I{oB' }toro])lnc \loilitto 6r,t.'ro 6r,t o6rritpS';rinrr,'n rrrrrfilaripac-

Ir0_\r c[0IiTi]e.
2' Iitrx BTIIIIIo rI3 l)uc. 1t,. ttlttlHrlt.IecHrr BCe cnerir]la.'rrrrro-;1rori1i,t6. (9r-rrg-aIeIIIILIe cBc'lJrLIllII HpyxiHarrrr) no HprIl'ol)IIto ,4 tnroror clrrHrpl".rLlrr,rc RJilccr,r,

-\oporrr() cotsnararourrrc' c -\Ui n,rtrcca,rrrr, 1.. rr. e rr.r irrrslli npua,rr6 cfierirparIreT c":IeAoil Io.{oIilLI\ CnvTITIII{OB.
TlcHoropoc r4cli.lroqolr.re cocraB.:rrrrrr e I lla (AOp \r).

.-...rln pu_c,6 Brr;(rro, rrro rr-yrrrrrHorr e ['][a.,t^6" air.,.o sscer,i rr,rutr (rfo -G0) III. Itpoue roro, uB pric.2 n ra6.,r. a.r.lio.r,-;;";; rerr*plHpacrrr,rii
86
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Prrc. 5. Ilorrorlraulra tl.rrl l)orncrrrrr yl)aBrr(,rrrrl r!5.lnr1ur1 uacc

Prrc. 6. Brt.rrail rr rroroli f"rlalrHoro Ho,\rrrolr('HTa (r rllrruoii l rrH{IrariItrcrroii o6.uacllrr)
lroToI{oB oT l)a3r-IlrqItbI-\ Bill)ilii}rTOB ollYTIIIrIior} i\"rrrI Tp0-\ clrcliTpa,-Jr,1ro-luuirrrr,r-r crrcTLlM

crleHrp 6.trraaox K ctleltrp\r BBeB,qr,r rr,rna Ii(-). IItrHorreq, Io r.rHrfpanpacrrbrM }ril-
6.rrcgeHua,rr e [,N'Ia no.rrysaercr{, qro Be.rr.rqr.Irra ,4 :5r2, DTo oool.BercrBycr
ila HprrBoii puc. 4 crer{rpa.rrb}rorry H.lraccy }' - cpc;lrrcrtv rreiril}. A0 ll G0.
(hrraxo t[orouerpuuecnrle [aIiuI{e ro t I'N'Ia crannr rroil co.\rrre]rr{r, rril,;rr{qrrc v
rlee [pellno"TlaraeNloro xo"Iloxrroro cfiyTHu]ia, Tar{ }iaH n lrlrrpoHolr lrlana3o}lc
JI,rILIII BO,rrII Or ]"3000 A;tO 3,5 r\r]i,\r ]rorrTrrly],.\r 3u03Ar,r c0oTlJL.rcTB):cr crreHrpv
.'\0. Vtrr.rsureJrbIIo, qro clcnTp BBo3[br no Jrr,rrrr,rsrr rra[rc]roBCnoir ceprrl,r r.r]leer
llacxoifiAerrr.re rra rlc.rrLrri cfreHTpa.xL,Hlrr,i x;racc co cncHrpou, no.[yqaellbrr{ ro
6a"rr,rrepoucHr.nr Jrr4rrr{flrr. 3ro'r' r}axr rpygrro o6brrcrrr.rrb 14 rlcri\..rflptrocrbro
ilBe3lr,r rrrrra Ap. IIoaro,rrp, Boupoc o uprrpo[c rlrr(bpa]rpacuor.o oneHrpa
oLl\,1a ocraercrr ornllrrrrjrlr.

flaparrerpr,r arlrocsep sneag

l).uexrpouuylo HoHIIeHrpaqlrro B arrroct[cpc BtseBAr,r rroE(uo orlr-rrrrrrrJ rro
t}loprry,le tr{rrrrr.rca -'l'e.rr",rcpa [10], cnserrtsilrc[lcr"r ]rolrerp 119g,16';1r1eii ua-
6,tronaerrofr Jrulartlt crrelirpa"irbrrofr ceplru BoAopo[a i{.rlrr Bo]lopoAoroAo6rioro
ilrorltl c e$$exrun1161i 3.11gxrponnor,'i r,rrorrrocrrrrc cpoi(rlr, n Horopoii DTil .[Lr-
III'Ifl ROSIItrKAET:

lt n', : 23,25-7,5 lg r2,,, (2)

rrpr4rrelr rt,,.=.2n" (r'ge lz,, - D.ireKrpoHnafl HoHr(e]l1.partr,Ir{), ec,-l14 re_\llrepar.),pa
ar\rocdrepbl BBeBAnr | {-105ittr,1 rt n'o - /2,,, ec"rrr4 'l') 10sin,,,.

[.'ra oupexe,rre]rl{fl ro,rrHoro alucra tlTonoIt rra rperrJe}I ypollre }Jo/,(opollrro-
1-o tl1-ot\ra B CToI5e c ccqorrr{er\r I clrz uoi+irro BoclloJrb3otstlTlo.s (loplr-1.;rofi gna
orrrrqecxtrI 'roHnolo c.rrofl, oBrrar,rtsarcttlefi Dr{BI{BI}"TIerrrrr\rlo llrl{prr}r}. JrI,IHtrit Ira-
rxerioBCXofi cepIILI c no"Tlrrbrll qI{cJo\I aToLroB B TpOTbo.\I COCTOTITTI4IT:

ll-).: fflr,Nu,lt. (3)

3gecr, li3 - cnJtbt ocrluJrr-rrrol)or; jljrrr coorrJcrcrn\'-roxlrr-\ lepexo[oB.
C nonroqr,ro arofi $clprr1,Jrr,t noirlroe suc.[o arorroB .4,-0111 onpcnenri"rrocb r(ax

rlaKcr4rla.lrrrrroe sHarrerrrrc rra Hpr{Boir lg A orll - I 0t), nocrpoel]lor-r no DnBr.r-
BaJrclirrrbrr\r rrrrrprrrralr rrarrerroBcnorl cL,pulr (lrero4 Yrreo;rrna [11]).

B ra6;r.5 gla arorra BoAopoAa B cnenrpax Ha6rrogilBrrrr4xcfl aBeBA Harrrr
nprrBeAerrbr BHaqerur{ n^, 1! tlt, u lg ffnrH, rroJrVqeHril,rc IIo Cepr{r,r flaueua,
Hapfllly c aHa,[olr4sllburI,I Br],rrrrqr.rHarrI,r AJrr{ cepr.rr4 Ba,urlrcpa, Bbrqr{cJreHHbrr{I{

/0
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Puc, 7. Otnoctrto;rr,tlble rritcoJrr)H-
rrocrrr tsToporo Il TpcTLefo r]ollo_
po/Utr,rr yponucii Hari $yuHrlrx
cilcliTlla.lr r,IIoIo liJracca

Ira ocHoBaHrrr{ [an]rbrx [tonr,r.noea I11-13]
u Ieyuruua 114). ts eroli ixe ra6.rraqe nplr-
BoAflrcfl BrraseH[.a or]rofireHrrrr N o2H lily' fiH ,
I4e ta6,tl{rqrr CirenyeT, qro aJe(TpoHlrrJe
il"rrorrrocrrr arilroc{ep BBeaA, noJ),ceHHBre ro
ceprrlr Ilaruelra, cnc,le-uarr4qecHr.r nrrtlte r{x
3rraqerrrrl"r, Br,lBellelrlrr,r,\ ro 6a.'r r,rreponcHoii
cepr4r,r.

Ha plrc. 7 noHagasu orHocrrre.irbrrr,re Ha-
ceJcHHocrrr ypoeueit BoAopoAHoro arorra B
cncHTpax uSyr{aBIIIu\cfl 3Be3f B saBr4crrNro_
crr,r or ux cner(Tpa"rrbrroro fi,-Iacca. IlragHoii
H p I,r B Or-r n o Ka 3 a rro rr3 meuerrr.Ie rra ce"r enuo crefi
rer i+(e vponrrerli, no.rr),seHrroe no tfoprry.te
Bo.,rrrlnrana. I4a pucyHHa Br.r,qHo, sro ua6-
JrroAerrrrfl vAoBJreTBOpI{TeJrr,Ho cor"racyIoTc.fI
c reoperrrrrecHori xptraofi (xpecrlrHr.r coor-
BercrBlrror rra6arolerrr,rarr l,leppu;i",ra u Bur-
corra [15], KpyE{on c qeprorrnor,i npegcrar-
.xfler IleQer.rny ( Ciem ). 3ro cnlrgereJrbcr-

Bycr o Br,rno"rrHtrrlrocrrr B arlroc4epar I{ByrraBrxr.r\cfr 3BeaA yc"lonuii, 6.uus_
Hr{,\. K iror{a.1b}roily TeprroAlltrauusecHo}ry paBrroBecrrrc.

Anroprr 6;rarolaprrr A. A. Eoapqvfia Ba qeHrrr,re 3anreqarrrrfl.
I Ion6pr, 197(i r.

Jureparypa
l. Jashelt G. A.llol. Asoc. Argont. Astron., 196g, N 14, 6,i.
2. BaLten,{. /1. I)ubls Domiri. A,stroph}.s. Obsorv., 1d67, 13, N g.
3. C xr1,rr,cx ut'i M . IO . Acrpon. iri. , 19(i5, it2, 7 10.4. ll'orlt:a C. .O. Publs r\siron. Soc. Pacilir,, 1955, 67, 3110.5. Krott G. E., Gordon K. G. AstrophS,s. J., 1953, tiS, S;.
b. Bttntpuaet,;o 3. A.,-Brmxoo B,ll .,'lttuuLttt f . JI ., illrurr,,^, B. C., II{ep6anoa A. l.

Acrporr. x.. 1974.51, Stj(i.
7. ButtlttLverLxo 9. A.. Illurr-un f . II ., lll eouerrx, B. c., II{e1t6oxoa A. f . B xH.: IIosas
^ re,xrrnHa u acrporrorlllr. "il ., <rFJayHar, 1975. c. {30.
8^. 1,1.,'llleit D. _Cutalrrg,r,. ol'bright ilars. Cunrr,,t,ticrrl. \t,rr Hav.n, Igri4.tJ. l)ors,,ns 5. B. Aslroplrvs. ,l ., l9ti4, 140. 853.

10. I_nglis D., Teller 1i. -{itro1rh5.s. J., ll)3!t, S0, 4:Jg.
71. Konot,r,oe IL lL llas. lipnucnoii acrpo(;rr:t. o6c., tg6t, 26,2?t2.
72. I{onutar: lI . XI .11;rl. Iipr,rnrcrroii acrpoQrra. o6c.,'195g. 20,'12:J.
13. Ii onar.aoa II . llL Ll:ttt. Iilrrrucxoii acr1,oitru,r. o6c., 1gtj0, Zi, lgg.
1.!. .!eyuun -8. B. Acrpo@rr^a. ucclegonair,rr, tUZ3, 5, 7Ll.'
75. llerrill P. W., 11-ilsoit 0. C. Astrophys.'J., 1gB4', 90, 19.
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I'ou l,\IIII. 1978 r.

o Bo3N{OifiH[,tX SBESIIHbIX SHEP|BTI,IqEC](rrX CTAHIAPTAX

lB yrbrPAor{oJrEToBofr oBrACTu cttEHTPA }.t000-3500 A,

A. M. Snepena

Ha ocnose ony6.nnxoaauubrx Aarrur,rx nnearlroc{epnbrx rr3[repeHr'rii rporegen arraJrr,ra

a6corrcrrux y.nr,rpat[uoneroBrirx rrororioB 3BoBA 1 Ori, a CNla, a Leo n 11 UNIa s o6racrll
crrcfirpa I{000-3500 A. YnasaHuuc aBcilAbr B cnenrparrr,Hoii o6lactr,r i, > 1500 A uoxno
paccMarprrBarb xali rrorLirrqlraJrrHhre a6conrotnrre arreprernqecnrrc cralrAaprLI y;rr,rpa([r.role-
ToBoro rr3ryrreur.ig. B rracrolrqee tspclrs, HorAa rorrnoctr, a6corurnux rraltepennii rroror{oB

s croii o6Jracrrr B ocrroDrrolr Hc ryqilc 150/6, qerecoo6pa3Ho xcrloJrb3oBarb AJIfi npr.rBEaor{

crrcreilry Aaurrbrx TD-1 , xax rrarr6o;rce 6lrtaxyro fi cpcAHI{M :lnaqeulrfinf.
R o6,racrlr ), < 1500 A pacclrorpeuHr,rc:rlerlArr Ho rroryr rlona cJry?flrrrb crarrAapraMri,

TaI( I{aK BCe OHLI IOI{asLIBaIOT CIIHIpOIIHLIe nperreunr"ro I'I3MeHeHI{.fi IOTOI(OB, I{oTOpbIe IIpe.
BocxoAsr orurr6rlrr r.ralrcpeuuii s 5-{0 paa. Srrr Ha6lmgacllrre Baprraqllrl lroroHoB Koppenlr-
pyror c co,rueqsoii alirrrBrrocrr,ro (vrrc,tarrrr Bo;rr,!pa). Boarroxsoii npuviruoii rarurx r.raMclrc

nnii lroxer 6srrr, r.rsrreueHnc a6cormrnoii .ryscrsrrenr,Eocrrr rrBlteprreJrrrnoii annaparypr,r
nog 4eiicrnlrerl paArlaqrrrr Co,rnqa. Cyrrlocrnyrorqaff rreonpeAeJlelrnocrb yrta3brBacr ra rreo6-

XOAIINTOCTL IIOtsI'IX DIiCnOpIIIICHTOB.

ON TlIE POSSIBLE ENERGY STELLAR STANDARDS IN SPECTRAL RE-
GION 11000-35004, by A. M. Zr:ereua.- On tho basis oi thc available published data
oI spac€r obsorvations analysis oI the absolute ultraviolot Iluxes from stars y Ori, o CNIa,
c Leo antl r1 UNIa \\,ithin spectral range 1000-3500 A is done. In sprrctral rcgion l, >
> 1500 A thcso s[ars can bc considererl as available standartls of ahsoiute fluxes of energy
in ultraviolct. At prcsent time until thc accuracy of thc absolutc Ilux measurements in
this spectral region is no bottcr than - 15lri it is reasonably to use the data irom TD-l
rr-hich are rnost accourit, to the mear o[ all data.

Thc stars can not be uscd as a standarcls in spectral rcgion ). < 1500 A bccause o[
synchronorrs tcmporal variation in fluxt,s oI all stars u.hich ereod the crrors oI obscrva-
tiorrs by lactor of 5-10. This variations are corrclatcd *'ith solar activity (\\'olf rrumbers).
'l'hc possiblc causc oI sucli variations can btr clrauges il serisitivity oI tletoctors due to eil-
her variablc ol'l'cct olsolarrarliatiou or secourlary cliects. This uncertaintit,s indical,e the
rccessity ol rrerv spacc observatiolls.

Co nperrrerrr,r rro.:rvqelrr4r{ rleI)I]r)r\ IlHearnroctfeprlblx cner(rpoB BtseBA rlporn-
iro 6orce 1l-t.;rer. ti 19ti2 r. 6u.irlr on5rfi;111*oorlrrbr nepBr,re peay".rb1'arr,r no a6-
coJrroTrrorr)'pacilpeiIe.ilCHr{r{) trrel)rur11 3Re3I B ),"[bTpadrrro.rICToBol"I o6"lacrn
crelirpa ?" < 3300 \ t1]. C re\ nop ts pe3yJrbrare ycuerrrroro paBBrrrr4fl noclrr.r-
qocKrl\ ucc.]efoBarrr.ri,i ria paHorax I,I cIIJTITL.IHax 6r,rn rO"rIyqelr 6o"{brxofi lra-
rcprra.rr no ii6co,rrrorrror-r yJrbrpa$uo"ueroroii rlorouerprau r{ cnenrpo$ororrer-
puu. l{auu R pa6ore alra"rrr,rsr4pycrc,E orry6JruHoBaHrir,rfi r\ri1T0pr{it"rr lIJr.E rre-
cIto"rrL,KIr\.fIpI{I,I\ 3tse34 AJr.E tslrlr{B.rIC11I4rr BOSrrOE{tIOCTu rICrO"rrL3OBaT6 ETI4

3Be3Ar,r r] liaqeorBe arrel)r'errlqecHrr\ cralrnapTots yql-u3,]IyalclrI{fl .

13 ueHoroprrr aHCnepr{rreurax BBeB!,ril yi+ie ucnoirr,BoBaJrIrcL B HaqecrBe
araJrolroB Vtll-ua"uyuclrrrfl. TaH, B flilorrcHoxr oHcnepr.rnrelrre [2] {oronrerpuue-
cHrre r,rsrleperrr4fr B o6tacru )" < 1500 A nr,ruorH.sJrr{cb orHocr,rrc,rrbrro sBesAbr
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-Leo 

I4 nepexo[ K a6co,rlIorHbl]r etrrlrrlrrlarr rrororia npor.rBBoiIr.r,Ircfl couracrro
a6c.,qrcrrrolr\r rroroH-v, Ir,lreperrrrorr-y I.{fl a [,eo p.riee co c[\,Trrrrfia [3]. A6_
co'rllorllatt xa;rn6poaxa _YO-cnexrpolrerpoB Rr.rcHorrcr,rrrclioro \-rrrrBepcrrreril,
vcraHoBJreHIILII rla op6nra.rrr,trofi acrporiorrtrrqeclior-r o6cepnaropnrr 

- 
OAO-2,

o[rlpa"rlacb Ila cpaB]rr,ITC.rr6110 qacrr,re lra6,rrc1ernrfi o;lrrrrr ]r re-\ ifie BneBJ(a \rir, 11 [.][a, a Leo) ro orrrorre,rrro ]i crilHraprrrorr\. rrcroqrrr^y qeperr]ioB-
cHoro I43JrvqeHr'Iri 14,51 . R cnoro oqepefb DrII BBe3rLr rarrepfl.rrr'rcb cneilrraxbrro
c nolIotr{blo na"'In6ponounr,rr VO-SororrerpoB rra panera\ ll,rrrl rro.rr)rqeilfirt Jo-
rroJrrrrre.rrr,rrrrrx Aalrlrhr_\ no aSco.rrorrror-:i Ha.,rn6ponHe [51. olrrario Bonpoc o
BOa'|IfO?nlIOCTi'I I{CrIOiILSOBi:l}rI{r{ 3BC3;I B }iilqecruc l)rrcl)rerIIqecFiI,Ir crailAal]ToBs Y@-o6",racrrr B.irrrreparypc o6c1 ;x;1err.rrrrixb,I.xr ii;lrroli BB0BIr,r rl Ori'[(i] .
Anropr,r DTor"r crarr,r,r_{g,Jraror BrrrBo;I o ilpxrotrHocrr.r y or,i B Haqocrr}e crarrnap-ta s o6",tacrl_l^> 1500 -! n yxasornaror rtr Boalroi+iu\.rc neperrerrrr,rcro n n-6_
.rIacrl4 l, < 1500 'i, cBEBarrnvro .rn6o c rr3.-r\:ar€rrrreu ca.rort BReBrrJ, t;pi1o c
lrei+(3Be3AT{Lr.\I IIOI.'rOtrleHr,Ie]I.

Htrrtrt JlaccrlorpeHbl IIaHIIbIe uo a6co,rrornr,nr noroHarr n Y(D-o6.nacrr
A.xfl qerbrpcx aBe3I, AJfl Koropr,rr ou\.6"rurionairo uau6o,,rr,ruee qrrc.-ro
ualrepenufi: 1 ori, a cilIa, 

_cr 
Leo, r t-rta. 1 ori ran;re Bn.,rrcqerra B paccrror-

peHr're, [ocHoJrrrHv Aarrrrble Xec6epra r1 coaBTopoB [6] louo;rrrerrbr Apyrr4\frr rr3_
rreperrr4fllfr4, B Tot\r ql,Ic",Ie ra a6co.rrorurrrrru rr3rrepcrrrrflltu oAo_2 I7i.

1. A6co"'IrcrIIbIe aHepreTnqecxrre rr3lrepeurrfl rr upo6aerrra na.rur6ponng

flepen reNI Har( uepeilru H aIra,TIIray ua6,:rmgarelbHbrx Alrrrrbrr s Vql-o6-
JIaCTI4, IIanONIIIII\I o ToqIIoCTII OnpeAe"-IeIIUfl SilepIeTIIseCKIlX 3I]SBArrErx CTarr-
Itilprolr n nnxrarroir o6,rr_acru rr o rp)'Arrocrr{r, Bo3rr[]iaroqr.rr rrpu nepexoALr n
olrearrroc$epnofi V0)-o6.rracrrr ctreF(rpa.

Pacnpege"neHrre llreprur{ B ctrexrpe a L1,r - nepRuqHoro a6co,{rcrrroro
l)lreprerl4trecfioro 38ets,(Horo craHAaprtl - no rraSenIHbIlr I4SNtepeIII{.fIt\I r43tsecr-
llo c roqrrocrbro -120,6 n nzgr.oroii o6racrn, -l-69/o s 6",rlraHorl Vo-o6nacrn
(1" > 3300 A) u tr4l{-o6",racru [Bj. Rr,rcoxan roqrrocrr; Droro crer(rpodororrcr_
pl{qccHoro crarrAapra, 6",rr.raHa.n H ocrrotsHo\ry c?aHililpry ua;ryueures _ a6_
coJIrcTrIO qepHo\rlr terly, o6laarla Terl StraqllTt)"rrL,Ir6rrr yclle\atr, roropr,re 6t,r.
Jr4 AOCTI'rrrryrBr 3a rrocJreArrr4e ro[r,r R .ra6oparoprroii cnexrpopa[uoucrprrrr.
A6corrorlraa xtrru6ponxa Rerr.r, tsrrlrro.-rrrcrrrrnx o-1,xorr u flIu,rgorr'[9], nroaier
c"rryfi{rrrrr I{Jrirrocrpaquefr rorry: Ilo Bpe}lr{ r.ralrepenr.rfi co aneagorl Herrocpelcr_
IJ-CHlIo CpaBlII{Ba"rIuCb ABa qepIIOTe.IIbIlLl\ I{CTOqHIIH& Il CTttIIItIpTHa.fl .[a\tIIa.
Vro.rrrenr,re xa;rr,r6ponxr,r O1,ri - Illr,r.-r;tr, Bl,rrroJrrrerrrr,,o ,,ogorrr'o [10], n rrpc_
ItcJIar 39/o csaaalro B ocllollllo,tt c 6o;rce roqirbrtl \iqerotr roprraoHTaJrr,rroli iH-
CTIIIIK]IIII,I.

O4traHo )' pa3IILIr rlcc,[enoBare.leii cncrclmr xa.;ru6poBor{ BBeBAH6rr noro-
I{OB OclloBaIII,I Ha paBlrbl\ nopBI4qIII)Ir l)Ttt.:lOIIa\ 

- [Ioilenflr 16CO.:rrOrno uep-
IIoro rc\"IIa. Orx"rorterrr.rfl l)ea"rIr,IIo r.ICtto,irbB)-ollrJx vcrllol-IC1.B or I{j{ea;-Ir,IIoro a6-
coJIIOTITO aleprroro TeJra, a Tal{i+ie }tecoBt\ItIrrLrtrcTI}0 \,r}Q1.;1 BepTLIHa.XrrHOI"I I4 rO-
pIrSoIlraJrbIIoI"I SFicrlrllli_i1uit npneotrHl' ri clrcrelrarlrrlecnr{rr or,116Ha.r, nprrcyxlll
namAoli cr,rcTC\re ra,iru6pouori. 13 pcal'"'lr,.lale a6co.,rmrrrag Hir,rr,16pou*u a- l.vr.
B pa3'rrrrqr-rbrx crrcreila\ pac\oArrrcrr xo l09o n o5.racur fu < 3i00 A [9, I l l.Oxnoii il3 nprqnrl ritl{II-\ pac\oiFircrrr.rii, oco6crrrrro n S,,rrainrit,ir }'tD-o6nacrr.r,
rIB.rrflercu orcYTC'rBrIC eiu{Ir6I\ rre;riAvrral)ollrrrn\ clexTporforolrerprrqrrc]irrr D11-
JroIIoB nplr IlilSellIIlrx Ira6.lto;:(etIilri\ lt.]nr ,\orfl 6r,r rrecxo.,rr,Htr\ crarrXapro3.
cBrJBarrurrl\ -\relr{A),' co5ofi .

IIpr,r rrcperolic H tsrreaurocrfeplrorl ]'(I)-o6,:racrrr rrarropetrrrr-r ulto6lerra a6-
co.lrrorlroir xa"'tr.I61tottHu llo NIIIOTOII \-C,'rOilitrtiercfl, Bo-rrepBLI\, rr3-3il rpyAHoc-
tefi cpalrrcrrrrr rri,,tYqcrnrfr BBeBjl a,r aln,,;lnpr.rrr)ilrr,I rrororrrrrrnirlrtr. Bo;rrtuttr-
crBo crarrIItlJlrllLl\ Ircroqlllrlioa V(D-rta.rt'qerunfl flBirfiK)Torr c..roiNrir,rtrrr I,t rl)o-
tloB/IHIr-\IIr_.vc't'por-icrutr.rll, Horopr,Io no lroii nprtsurrL, lrr _\t{rr\.1, pa6o.r.au, n
ItocNIoce. Ilenocpe'lcrBeIIIIoe cpilI]rre]rrre rrpoBo:u.r.rrocb .rrrr11l, c Ho.\rraHT]tr,l.\rrr
rrcrotrllllHarrlt (ucpe'uxoncxr.rii lr3.lvqilre,-Tr,, crauAaprrrlrc.rarrlr,r) B l)Itcrreprr]\rerr-
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re Ha OAO-2 15, 121. Oilirano arrr cpaBrreHr,rfl crylr{rr.rrrr ro.rrr,Ho A.rfl rrpoBepfilr
cra5r4"'rbrroclu pa6orr,r annaparypri B lioclroce. ASco.rrrcrnaa xanz6ponxa r{3-
rleprrre"-Illloil aurraparyptr onllpa"'Iilcb rra "ra6oparoprrLre lrccJrelonanraq. Ro-
llropr,rr, .rra6oparoprrar{ Kau,r6poBr{a [l]eAcraBJrrrer rrgBecrrryrc TpvAr{ocrr, -nce .-ra6oparoprrrJC r.rc[r,rraHr,rfl llo,rrrnirrJ BrrrroJrr{rrrbcr{ B BitKyy}re. }3-rperr,lrr,
rlpr{ BIIear\IocdrepIIi,Ir I{3NIepeIIIrfl\ B YC.:rotsrrrrr }roc}rrrqecrioro rrpocrparrcrBa
rror-vr oriaBLrBi:rrr,cH lft[cxTu Irorrrirlrr.rrrnllr.rn (aaIpaarrerrur), Icrpailaqurr rr

"TIIONIUIIOCI(eIIIIUII pn3.-IIIqIILIX IIaT0pIIairOr], nOTOpbre uclo.rrbsyroTcfl IIpII co3-
.IIaTTIIII rrBrr0llrrrcJr,uoii annapilr):pl,r [13]. I'p-vifrrocru yscra noc;rcl1unr atp-
t[enrrtt cBlBii iil,I B oc]IoRIto[I c lleonpc,-Ic"rlerrrrocrr{rrra trSco,rroruofi }iaJru6poB-
xlt. llpone;leIIIIC DxcrcplrlrL)r'ror c Boalrpau{aerrofi rra 3err;rro anuaparypoii n
Brraqr{ Te.rr rrrroli rrcp c r.re6as",rr{cr o r }Tn\ Tp vluroc rcii.

llocle IIepBr,r\ cneHrpot[oro]uerpuqecHux orrearrroctfcprrr,r-r uarrepenrrli
aet's1 o6rtapy[tII"rIIrcb BrIayI,ITe.[brrr,re HClocrarnrr rra6.rrrolaerrrJx V(D-uorox0n
no cpaBrrerrr{ro c roopr{ert - llo 10-20 ptia n o6lacrlr }" ( 2ir00 l. f.rra 6o-
.rroo HoporHono.qrronoi,i o6;racrn l" < 1500,\ npeAfioJrara.rrtrrcrr eule 6o.ur,rnr,re
;1erfuqtrr-ur rIoroI{oB. ]loltr,Irto pac\oHijICrr}rii c reopraefi paa;rr.rurrr,rc rra6"rro;1e-
rrrax o6napy[trrBaJrr{ arraqr.rreirbrrbre pac\oiriAerrr,rfl (ucl 10 pas) rre;+t;1y co6clii
[71+7, v Ha ocHoBarrurr aroro vrBepxila.:iocL, qro 6o"qr,urue nerfnqurlr rroronoB
IIepea.rrLHbr. TaHr.ilt o6pttaorr, IIpLtsIIr{n rreAoor\errKrr na6,.rroAaeurJx rrorol{oB
cBolu.rracb B ocHoRrrolr H clruu5narr xarlr6pounrl.

O6btsuo s V()-o6.rrac'rl{ rpl{rlcllfl.-rcq rreron xaru6ponHl.r, ocrroBnrrrrr,rfi ua
?HcrpatroJrsrqral,r a6co.urorr{oro pacupexeJrerrr{rr atreprrru craH/IaprHofi;rarrnr,r
u o6..racrt I < 3000.\ c norroulbro ca.-rr,rrlrr.:rara rrarprrs [15]. Ita;rra6porHa
Jalrtrbr ocv[lecl'RJrrr.rracrr rryTe]\r ilpr,rBrr3Hr.r H qopuo.uy Teir],, trr roqirocrr, a6co-
"nloruofi ra;ru5ponxr 6i,rcrpo nagara noc"'re 1"3500 -\ na-aa yrreHbr[errrrrr r.raJt.v-
qerrflfl: raH, ["rrfl no"nr,r]pauoooii.raunr,r rrpr.r , - 2800 Ii n o6.rracrr.r ],3000 I
rS"IIyseH[e cocrilBJlfer t0-2 or rraHclr]Iyxra. Sxcrpanorflr{r{r{ rr3,rtyqerrr.rrr Jra}r-
nr,I Ao 2500 ,\ onr{pa.Tracb rra ror {aHr, ulo ca"rrurl["rrar r{arpufl ctserrrrcfl B Brr-
ifl,Illofi 06.[acru nog gcficruuelr 1'ar,rparfrro.rrcroBoro r4a.tryqerurrr c rrocrorrHHr,t]r
HBaIrroBEIr.r Br,rro[orr. O4traHo ueo]lrtoxpar]ro -vna3LrBa.lrocrr, rrro i(Jrrr pa3ruq-
rrr,rr o6paar[oB flofiprrrr,rii cyllecrayror pa3Jrrsrlfl B qyBcrBr.rrcJrbrrocrrr 112, 15).
Boree roro, r(Bar{Tonnir nr,rxog rrerrflerc-s co Bpe[rerreNr u c gosoii yrr,rpa{uo"ue-
roBoro o6"u-vuerrrax [12]: l,trg ?"1400;\ n:rlcrrr.le qyr]crBrrro,rrrrrocrr,r cocraBJrflcr
109,6 n rol.

ftax nirgrro, rtpl{NIeIIeHIre arolo rpailr.rlrronHoro rreroAa c yqerolr orrrra6on
xanu6ponxu Bpni.( "rrrr naBaJro rorrnocrr, uarroperrr,rii lryqme 309b 1. lIapag-v c
:):trlxl lleroAoxt I(oBo,rIbrlo ttrl{poro l{crlo",Ilaotsa;rcrr }rerro[ Ha"'tu6p0nHu rlo rdollI{-
saItruolIIILIxI HalropaLI (crarr;ltrprnrro nprrerrrruHrr r,rB.[yqerrl,Ix) [1ti, 17]; rosHocrr,
xaru5ponnlr B npeAcJrax 20-50rq6.

flo lrepe pa3lllrrl.Ifl Te\nLIItIl na;rn6poexlr coBAaBairr4cb rroRr,ro orau[aprHhre
r,.rcrocHrrnlr rrBrryqerltfl n y",rr,r'pa(rno"-rcre [16, 17]: cnrrxporl)orr, ilyra Eo;r41a,
rIJlil3rla Htlaxoii riilorrtocrla (r,Ictovrtnn <Zota>). l-o.liocrlr rroBt,r-\ -\rorojlots Hil-
"'rra5ponHu - 200,i s o6.rracrrr 11ll00 -\, rr cvulecrcycr peanLrraa Bo;NrolnHocrr,
noB6rruerrrrfi roqHocrrr lo 10 96 .

OAurelr r{B carILI\ o6eu1aroql.r,x (;vrrlaucrrrtr.rrbrrr;x ucrosrrlrHoB uexoropoe
npetrfl cqrrraJrr cr.rrr,\porporrrroc 1.13.1yqeHrrc SJrer(TporroB 2. IIcpeHalr,r6ponHa
rtrrcKoHcr,rrrcHoii ilrIrlaparvp]J, vcraHoB,1Ierrrroi,i na OAO-2, 6r,r,ua nr,ruoJrHe]ra
c nolrorlr,rc llrofo r{croqirrrHil 14, 5]. C.ro[yer orrrerr4Tr,, q.l.r} B .yHa3arrHorr
IleroJe xa"'tu6pooxn paccertrttrltfi cRer, Brraqr{Terrrr{o I{cHarriamlrUrrl xanu5-
JlotsHV, cRelelI H IIIIIII{IIyNIy. }tporle roro, tr4croqrrr.rx cra6lr,,reil Bo Bpe}reurr B
1'OqOIII'IC IteCHOJIbltI4\ TIdCOB I4 IIIICOT IIenl)CpLIBIIOe paCIIpe]Ie"rletII{C DIIepTIII{,
no;io6rroc BtseBiIe cilcr(rpa.rrrrHoro H.nacca B5.

Ilttrcpccro 3ar\rtlrr'lrr,, .lro l nopnoii pa6ort' lo a5colrrotnoii y"'rr,rpadrrojrr,roroii cnclir|o-
(rororrerpuu [1] nprrlo;pr,rracr, Tolr]rocrr, 10,]i, .

Ii nacrolqee.Bpcrlrr 6o"ucc, o6cnlax)rrpr]r rrcrorrrr.rxorr rrprr3aaorcrr rrcpclHoBcrirrii rrl.nv,ra-
1o.'r1,, HoropLlii ycrrctttuo IIllIIrloHrr.IIc]r rrprr ria;rrr6poBI{e aIIIIapaTvpr,i, vcrillroB.ncnrrori,,n
clryrrrrrr{o D2B (cor"ntrcuo uacrrrorry coo6llcnrro npo{. f . Iiyprc,ca).

()1



X[rr ne 6ygerr noxpo6rro ocrarraB,rrrrBarbcq Ha oflr{canlrr,r BCex xrero,qoB r(a-
,ultdponxra, rerr 5o..ree qro B Htri{iiloir pa6ore [o BHearrroc(te.pnr,rrr a6conmtHr,lrr
I{3}IepeHI{r{rI, HaH npaBLI.rIo, \rAeJrIeTCf B}il,Ilrilrrlre DTo\rY Borlpoc}, I,I.1rr AaeTCfl
cc6rj'rr(a ua ptr6or1., rge o6cyxi;1aercfl nportell-vpa narr,r6ponHn. Xloirrro orrre-
Tr{rr, r"rraBiloe (c1.gx no "Trr{Teparl'pe) : rourra BCc DricleprrNreHTaropbr orHocrircr{
I{ Bonpocalt tl6co.trrorrtoir Haln6poBI{LI c 6o,rr,rrrofi rrqare.rbrrocrrrril rr [pr{ue-
lrflIor l,lHorra rBa rre3aBllcrrlrrJx ctoco6a na.rrtripoexrr, rioropbrc cxornrcfl B
npeAeJlax - 200,o trr.]Iyrrrre (crr., nalprnrcp, Creuep [18] n I,Iteuc [19] ua fol-
AapACHoro Hocrrrrsecnoro rlerrrpa NASA, -\arrn$pn r{ coaBroprrr [20] re ESR0).

B pe;y",rrrare rloc"IIe 3rlaqllTe,rlrrlrr,rt Yctt.rtrir, HarrpilB,lrelrrrrrr-\ rra paBperrre-
nue npo6lertlt na"lr,r6poBHi,r, pac\oifiIIeHtrn B orleHliil\ r'.rtrpaSrro.,reroBbrx
IIOTOItOB 3Be3iI IICCHO"TILIto yIIeIIbIIIII,TII'ICL, Ho [O-npemHe]\lV OIIl]eAe.leHng a6-
coJIIoTIII{x ;lrleprI{I,'i 3Be3II HaxoAflrcfl elrle B HevlloRnerBoprrreJrbHoNr cocroflHr.rr{
(cnr. o6eopur,rit AorinaA A. A. Hola na 54-rr cr{Nrnogr,ryrre rlAC <IlaseNrHbre
Ir BHearrroc{eprrrre r,r3NrepeHrar rroroKoB aBeBA) tB]). Ec;ru n Br{jlrr}rofr 06-
,'racTn cyqecTBYeT pa3rflque B Hecr{oirbr{o ilpouer{ToB, To B na.leHo}r yJrbTpa_
$lrorere pea.'rbrro c),qecrB-yror pacroxirerrr{fl B 5 paa, r{ec\rorpfl Ha ro qro
rosHocrr raerrepeur,rfr n yrrrpa$uoJrere Haxo';.wrcn B rpeAe.rrar 15-500/0.

2. AHa.rrrre nuearrrocrpepHbrx rralrepcrrrrfi y.rrrrpadtrroner.oar,rx fioronoB
["rrfl qerbrpex 3Be3A

OcrrosHnre xapaHreprrcrrrxr4 BBeag y Ori, a CNIa, a [,eo, q t,N{a no Haaclr-
rrnrlr rra6rroAeHrdflNr nprrBeAeHr,r s ra6r. 1. Tpu BBeBAr,r, rrcnJrroqafl a CN[a, n
Br4Ar{NrOfi O6JIaCTU CneHTpa I{CrroJrr,SyloTCq B HarrecTBe BTopuqHr,rx SBeSAHr,rx
crallAaproB [1{1. Caolxa naHHhrx rro rrB}repeHrrgrr B o6.racru }, < 3500 A I;r.s
arl4x BBeaA AaHa B ra6.n.2-5, rAe yxaBaHbr aBTopbr pa6or, uy6.rrlrxaqrar{, r\ro-
rreHTEr lrslreperrufr, cleHTpaJrLrrrre o6lacru I{Bt\IepeHI{fi, ycraHoBI{a, r\Ierofl Ha-
rr,r6ponxu r{ Toqrrocrr,.

B cnoqxy BorrIJIrr Bce [aHHbre no Sororrerpr,rrr r{ cnenrpo{orolrerpura n o6-
racrlr l, < 3500 A ,qns nrr6parrrrr,rr HaNrI{ aBeBA. BH.'rxlseubr rar(i*(e [aHHbre,
<a6co;rroruaaqrrfl) r{oropr,rx olrrpaercfl Ha rraaerrrrue na6nrogelrufl ([ >
> 3300 A). Haaeurrbre orpeAeJreHr4n rrpnBeAerrbr A"rrfl cpaBrreHr{r s fu > 3200 -{.
B cnyuae uartepenuii OAO-2 [.tlrr oAuofi BtseaAr,r 14rrorra rrrreercfl rrecxoJrb6o
I{pr,rBblx pacupege"neriuii gHeprrrr4: c}oga BxoAflT r.r rrpeABapnre,[brrr,re coo6-
Iqel{r4fl , Ir pactrpeAeJreHufl , noJryrleuHrrre no paaurrlrr xalr.r6ponxarr.

Itax sr.rAuo raa ra6ruq, Ha?r(Aafl BBeBAa rrpeAcraBreHa paaHoo6paanbrNrrd
Aar{Er;rMIr. Ha6nroqerrr.rfl trpoBoArrJrr{cL c paBrrrrvnofi anuaparypofi; paBperrreHne
ctrexrpanbrrr,rx nplr6opos or 10 go 100 A lr SororrerpoB - or 110 go 300 A.
N[ero4r,r Harr.r6ponxu rax]rie paaHr,re, r{ Toqrrocrb rra}repeHrrfi }raxo1rlrcfl B npe-
[errax 15-500/0.

Pacnpege.rreHr{n aHeprux B crrexTpax .vna3aHrrbr-\ BBeBA B a6co,,rorHr,rx elr,r-
HI4IIIaX (10-s Dpr/crr2 ' c .A) rrpr.rBcAerrbr rra puc. 1-4. LIa rpa$uxon BrrAHo, qro
n o6;racrlr 2, > 2000 A pacro;xgeur.re AaHHbt-\ EaroAr.lrcfl B rrpeAe.[a\ ortrlt6on
ueuepetrLrii. -[{cx.[io.rerrue cocraB,rrfler pa]rrrfl.E pa6ora Crevepa n Nllurnr,rrnna

Ta6.nrrqa l.
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It]: lru JarrHlnc uonaablBaror xapanrepului sarr6 cncr(rpa s o6nacru f2500 rl
HaH AJIr{ T Ori, Tar( II ct Leo, xotr ctreHTpaJrb}riire HJraccbl DTr{x BBeBA paBuhre:
B2 IlI rr 88 V. Bropoe pacrpeleJreuuc C'rcucpa, roJryqeuuoe troair(e c rzAerr-
ul.rrroii annaitarypoti [18], yrfie rre orJrnqaerc.fl raH peBHo or Apyrrlx r{Brrcpc-
uuir. -\urop [18] c.ruruor, alro piuluire rraS,,rrolcutr.a, rlo-BrrArlrro]ry, ort{rolq,e-
HLr 3iliIqlITLr,rrbIIr,IrrU CrUrt6Xantt rta.-tir5potlrtu (r-rN.uag paccefIHIIoro creta) u
Heyqti r o u o crrl rrxrrr o f o 1r(l r"rr oi{t rrrla rr'^\ro c(lcp oii S eruru.

11 rtoporri.iro.:ruoroii o6"'rar:'r'rr (i < 2000 A) ua.ruutrerci{ uocrcneurroc (pac-
uo.:t.lilrrrl0';[aHHbrr iI pac\oili]l0rri{.fl.IOCTlrraror 10 pas r o6;rtrcru lu ( 13UU A
Ilnfl n,Ori u il pil3;t,-rrr;tpyr'1r-\ rJrre3;i. 3gccr [rrrepccrro orirerrrrb ira\{eperrrlfl
I{tr1;p;';upca [22, 2:i] (puc. 1). C ti;linrirtioroii unuaparypoii (rrouu3ar{rrorrrbie
Hrrrepr,r) ABai,H,qt,I rrpoBO;IIrJIrrcb lr3rlcpcrrrs l o6.racrax I111J t l27J .\. Pc-
it\..rr,r[trbl rr;ircpcrrirri l o5.-racru 

^,LL15,i. 
1.rtr.;.rriruarorcrr uorrrrl n 4 paza, xota

\r0'ro;1 na"lu6ponrtrr (uirrraItoBLrii. -\urop [2.i] :tc.raer urJroA: D uepBo]r cryq;re
IJ3lie III{ililcb rIYi}cTI}IITC.rlbrIOCTb nl)lI0rItilIiiOB II ITeO0TOAIIIIO BlreC:['II ]IHO]Iitrt'C"1t,
4 )\:rn parirrrr\ rrerttrpcrrriii. Ilo4oSrrlril t:LIBof , cnopee Bccro, lie otrr{paercrr rril
JI()OTOB0llHLIe (i)itHTtn, il jlI,ITClti]eT "-rIIIlIIr LI3 treo6 t;rcHI{-rlot'o uecooTIJeTcTBufl
pc3)'xbril'r0I}.

li o6qclr ()liil3r,tracrcir, uro;{.'rrr uccx Ircc"'rcIyo}rr,r\ BBeBil uBrleperrrtf
OA0-2 gtrror 5r-.r"'.rt,rurc Brrarrcrrurr rIo'uoHoii. ,ld.ra 1 Or-i urur6olE,rtrlre Brraqeur{fl
nororrioB tra6,-rro6urorcrl II0 roJrLlio uo JaIIrIbtrr O'\O-2, rro rI tro ilallepeul{.rl1\r
C'i.roapTa 124) v. u o6.Liicrtr I > 160() .\ Xcc6opra I,I coalrop()B [6]. Cyrqectseu-
lr0, 1rr0 Bcc DTIr ].r3u0pcrlrlrr olrrllilrorclr rrit pa31U,ro rleroA6t a6co,-iioruofi Ha"'rn6-
poulir.r (cuuxporporr, rrorrr{Bilr{r.rorrrrnrr rit-\repir u ryla Bo.rrqra).

Oilrro ua trocJrt'/IHu\ otrpcqeilcrluii uorortou l{.rn T Ori, eltuo;rrrerrrroc c au-
lir|arypoit u xa.un6irouttoii uttcrnr)-ra \{ancii II"rauHa [6], c;.u1ecrBe]1rro ]ra-
p-ylurr.iro n o6.racrir ?, < 1600 -\ cor.,iacuo rra6;rtonnerrirrx r{ reoperuqecxux
arruuculril, Horopoo rrorrBlr,-IocL B rloc.-re/IHco llpe\r.rr trocJrc rrelrepenuii ua OAO-2
u T])-1. Ire3\'"rsrtru,r [[i] uorry.rrrrurl rrir ocrroBrurrri.r rlr{ir1'eJrr,Ho trpoBeAerruoro
ai{rrreprnrelrra (rtir i{Byx palicrar II0.iI)'rlorro 16 cxanoB sBe3AbI l Ori - eAuu-
crlJrrrHoro o6'rertrit rrn5.'rrogerrnii) u ouupalorcrr Htl a6cclrrouryro ria.,ru6ponny
r.io -\reroAy Btirgra. Itpouc ro1'o, IrlloBogrrirocL cpaBHellrre Ha;rrr5ponox cran-
jlal)1'rrErx 4)DV, nr,ruo.nreHrr,rx ro Br,ruc)'rrorrlrryro\ry cuoco6-v, a raHl+(e c
norrotr{blo rrorrl,raaqrroutiofr nalrollr,t. Cor;rircue na,rrl5ponoH 3i\HJrro.telro B trpe-
:re"-rax 30 96 .

Oco6o c.-ro;Iyer orllcrrrrb lrallcpriHirr{ c uorlotr{blo cnarrepoB Bncnouctan-
(rrioro yurrBellcrrrerir, ycrauotsJrorr[brr rra OAO-2. flr-r;ruaa npcAtro.rrr]ruir.E ]ia-
..rlSporxa anrtapar)'prn npoBoAlr"'racb rpa;lrrqrrorrrrrrl]r \reroAoxr c rrprrrrcrrcrrflerr
cirirrrllllira?a rral'prrr1 aa 13 rrcc;rrlel;.Io Barrycrta. tr{ rrrur, uoc,'re roro, riart ar(ctrc-
prrlrcrrrilTollLl yfig^rrrr,ab B rllorollcrptluecxoii craSu;rrnocrrr crrcrelrbr, 6ulo
l)orrreHo rrpoBecrr'I IroIl)'Io a6co;rrorriyto ril.'rn6porHy uo uecrto.rrrrrtrr[I rpriurr
])irIlHrlnt 3Be:iAarl, ttoTOl)ble ]l clJOIo orrcpL);I,6 rra6;rro.1a.rrr'rcii ]iaH rll)orl)arlNrr{bre
Br,rc3ifr,r rrit up6rra,rr,uoii o6cepRaropurr. C l'loro \rorrcura rrarrtrrrrirlorcrl o6n1uc

)cllrrr.fl r'p)'ir11 llrrctioncurrcltoro yurrllopcrrrora tr ltoclrlrqeclioro uLrrn'pa I'c,A-

Aal)ra (GSITC), r\cJrL lioropLix -- aauycrt rra.'rorrLrir.rx ro,-tccHorron c, (rorouer-
l)ilr,r.{ IIa pt}HC'ri\x <.t\lr|o6rr,, I"-1}1 il3}lepcIIIIfI }.rIbTpiltllItl"-rertlnr,rx u0'r'()IiolJ ll1J03;{,

[5, 19]. 3tu oncreprr]rcrrrr,r rro3Ilo.rrrr.'rlr rporoilrrrt, na.rru6polrtl' rrarrc.pirrc.irt uofr
ailuapirr-vpLr B r0qcrrlio rrcolio.rrbltrrx lrr;[cirb ilo rr uoc"rre no,-rera. I'pynua ua
Brrcnorrotrncnoro yrrrlllilpclrrcra nn.:trrSporlr'ra lnilaparypY lroBltt[I rI0ToAo[f
uo crrHxporporry, rp\-nrir rr3 GSI'c - ro crilrr/laprarr N13S (Haqreorralr,uoe
5ropo craugaproR Cllt,\) c rprllrorlerrrlolr L',tI.rIIIIIIriIara Harpufl. IIepnr,tc na-
6.lm4a.'rrr rprr Bllcl^ilr: a \rir, r1 U\Ia, cr Lco, IlroplJo - ucrllpe:al-ecl, a CMa,
li Ori, nrr Ori. Opanrrc.lrrrc pe3y.'rbrirroll tr.rr.fl cr, l.co rrortasairo \oporuee corJracrre
B o5.rraorn fu > 20t)0 A, n 6o;rce HoporxoBo.rrrronoii o6.,racrn r.raNreporrurr tr{seg-
ca (GSFC) [19] rrcrrr,rne rra 30-J0')6,.11o lrpelrIrrlacr orun6rut o6our I,raxlepe-
nrrfi. lfe Hafr[clro rurna]irrx pca.,tr,nux IrcrorlHr{xoB cucreuarrlrrecnr,r-r( oltrI{6on
r pn trepena,rl116l) oBrio aI rrra])aryll Irr uoc.ile ro,rlcra.

Cyqecrnyer rrirlrrlrr,cru,rii {aHr, craaauur,rri c paHerIIrnrrE 14BNIepoEIrfll\{Ir
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r]))'rrur,r Ilucliolrcrlrcrior'o lrirrBe l)cr1r0'r'il: B rro,rocc ilgtltl .\ uo scerr BBc3;Ia-\!
Ira6.'tto;iir.tot'L lii;lr)rrrr0 rlorolioll r 1,7 paaa orHoclrrLr.-llrrro Ilurelltr(JJ'rilpoBaIrlio-
Io ri6u1t'r'o \o;(a l)ac11l)r,;\e.teHrlu. llpe;luolerna-rr rr roc.letroJrerrra.E na;ru6por-
litt r{ro'r'orrrr:tl)ir -\ol)oruo cor'.rac}'l()1'cfl, r o}toHqare,lbllr,re AaI{}IbIe n aroii ro.toce
5t,t,,r rr ) ttt,.'tirlt('ur,t lJ 1,7 llaaa c \/rr('To\I uetreuerrrrrt rryBol'BnrerE,Hocrrr B I{oc-\ro-
ct) ;l.trt l.t't'ortt rltoltrtttril.tii.

r\ut.,rttB Hilili;toro Dli('rrel)r-\rcrr.ra rJ orAeirLHocrlr irpuBcil li BbrBoAy, sro ril)'A-
rro rruiitrr ri6'r,eri'r'rrurrr,rc ril)Ir1 0pilir, rioropbre no3Bo.trl-tII 5lt nu6parb oArro-
ilrrilrrrr() .rt..rrrrrrii i)r/l rir6.'r();lt,rrlrii: u o6.'racru i, > 1500,\. IIo;ruo.rrrmb clirl-
3rr1r, ()flpc;\0,'r(,]lll(). ..r10 rril6;rro;lcrrllfl (l'rcuepa II llrr.r"rtrrerrtt olxlrSo.rHrr g 06-
Jacrr{ i' { 2J( t( ) -r.

IIclrt prie crlil.rl)I.Itti\-l b cottoli)rrlHocl I) ;ttiHlrhlr g,'rx Htt;ngofi aBeBAbI B c)T-

l\e.rrbrrLl-\ jt.ilrrlrir\ rloJlrr Hilli paA rrcpnBrroroqHlJx uBtrepeHuii, TorAa cpeAHc-
IiJltCIlI0IIttt,tC ltot{)}iII .I}rIItto BCtrl'o cpI'.-Iitr.',}'IoTC.E B oCIIoItIIotI c;lauuultn'1'D-1
(S2i(i3) . C1rt,;lrrctrrnt'itrorrrrLlo Brrrlrrorrirfl rorolioB rreirb3rr rrcnoJrr,BoBarE, l Fia-
q(lLrTIr0 (rlirir;la1)'1()rJ ir3-3a npIrC"\'TCTIIITTI clrcTellaTlrsecHrrx orru60x, IioTopble
ril)';\1ro )'rlrl.l'l,rriill'b [1r2]. Olntrno lrrr np116.'rrr?HeHHbie ocpc,lrrerrHr,re SEatreHr.r-E
Irolv'r'c,r)lriu'rr,;l{)uoirrrrrrr}..rLrir)r-\r Fipnroprrcrr npll arr6ope. "ryqlrtero prrAa Ha-
5.,r rollcurrii.

Il o6.,rac'rrr r. .. 1JUU -\, rrcxo;11 rr3 cvtqocrByrou,ei B lracro.aqee Bperr.ff
Toqrroclu ir6co,rrurur,tx r,ralrcpr'rrlrli, rrtr;tirio oiiirrtratrr, pacxoifiAerrl{fl troror(oB rre
6o,-ree.retrr u f ptraa. Ii gciic'rnurc"'rrrlrocrrr c)'q0crB)'Ior pa3"ruqu.E n ua6;rrogae-
Ir,r -r V(lt-rr,)r(,riilr 6o,rct'J pi,r.

OArro rrr ti6r,gcuerrufr a'r'oro (rirn'ril Bari.-rlolrilorc.rr B Hepearruofi Toqlrocrrr
a6co;rrorrroii ltti.,rrrSponril{, Horopiifl rrprrtsoltr,rrcrr n oly6ruxoBarrrrrrx I{ccJre.Io-
Rirrrrrflx. lurtoc o6r,.flclleHre BLr;(BI{}r\',-i ito:r [8]. 3ro upequoJrorfieHr{e rre irr{-
rrrcHo ocrroBaur.rii, xorl, riax rrilu fia;riercri, :IJrr lrrrAeifirioii ro.lsocru a6coJrroT-
uoi.r "ra6oparoprroii xir;irr6porrirr, rillorro ir6co.rtorurr\ crairi(aproB, o[Frrr]r rra
ocrroBlrr,rx {rari'ropor .EBJItreTC.fl m}qHocntb 00cnP0u36e(JeHtt"tL peaflbu,utr yc,ooettft,
riocNrr{qecH14r )HcuepI4}reHToIl.

Bropaa rorrblrlia o6T,.tcurrrl cyx{ecrByloqrc pacxoaiAerrrrfl ua6;rrcgenuft
n ;1a;reHoli V4)-o6ltrcur clioArrrcrr ri lllclllro"Tlox{enrrlo rrepeuerrEocru, cB.EBaE-
rroii nu6o c nBl)'rrerrrlcu BBC3j(Irr, .tIr5o c rreiriBBe3IIIInlI rorJroqerruelr [6].
3ta noalroxtrroorl npLri{ro.Ilaril,,racl Horinperlro ilJrr BReB;\Lr y Ori n o6;racu,r
l, .\. 1300 A. ll ucc.uc[o]rarrrrr{ Xcr:6cpra 1I coaBropoa Iti] uoxiiaaHo, rrro AaH-
IrLr(r, [o.r-r]rYe]tIIUe B paSrrblx D]tcrcllillre[Tax, o6Hapy;IirrBilIoT orrpeAe.reErrym
LclreueHrroc'rr, r ?'1120 r\, uL, u.rclr, \'Rellelrlirre rlarrellolll{rr u 2'1300 A r'r, na-
Horrer[, rr o5;racln ?'IltJ() A tpe,rrelrrrjro rruuetteurrrr orc.vTcT'rtyror (neptree, rJe

trpclloc\ol\rir omtr6oH rralrcpeirrrii).
B cnaau c Drrrnr IIpeACrnJJ"'rflcr Jrurcpcc npollecrrr arrir.rolrlqrroe rrcc.leloBa-

Irrro A.'rfl lrerrnpex rr,r6ltariin,rr aBo;:i. IIa puc. 5-8 rrpe.lcrirr,'rLrrrr,r;1,1;r xax-i.L,ofi
BRc3ALI y;rr,rpatfuo,-r0roB6rrr uorolirr (2" <. i800 n), rlo.rlrrcirribro B pa3lirre
1irrr. liart \'lrio roRoI)JLrIocL, :(.-rrI 1, O1i n 1-r1c'cuof il('IIiI(, 5t,t;r it uli;itorIgIIbI Io-
Ito.-tItIlTtr;l blrr,le !,itlilri,rc rto o'\L) I ti ;11t., Iio'l'o1)I)rL) rrc \1111'r'I,il] r.'trrcr, ri 1ra6o-
tc Iti] .

Il;,r lplirl;rrIir)IJ l]Jl/'\iIo. It r() ;[.-trI ).1EUo .i tt,' ct ll(r'('ril) i' l r1r,-r \'nIt'arlttii tor0-
rioB, rr|[,BOCr0:ifllIIur 0urrr6riI ni]rrcpcrurii. [[cH;rr0,rr.rrrr(,('()(]1ilD:rrlror;(arrrrrne
rI() 1]iuiiirrlr iIBr.rc]p0urrnu (1|)(i(.) r'.). rro'ropLirI IICJrr,ilrI ni)li.lilliirIr 6o,'r r,rrroc Srril-
r.l(,urr(, IlIJijil\ lIr)illIo;IittOii IttTOTIII()CTI{ iiriC().ItutIti}ji Ii;r.l ilr-,lri)BIiTI. . (a.tt,r,, C

liI)();llJItlticiIli('\r r, ('1'()poII)- ItolIoTIiII-\;1.'iurt Iro.'III ill)rr-\rt,rrrri,lr ri)Jllli'l'\'irr(rrrr IIo-
TOI{OI} 3Ar1rC1'rr{) ril)r,i}r,rrtrlto'r'0rrrrt6tili II;J1i(,i)orli1jl. l}r'o rrt)l}rr().rfl(''r',",,11'1r1,ii.til'tr,,
1II'0'r'iuiIl(l rtii.\rllicIIIj,'r ;iliict rr t' t,,. r I,tio ir irt,.lII IILrul-{).

ilr; t'pitilr(,ririI r'1rttr{iirtiotr liirr'. i--li .\ir}l,tiIt(, :litti,-no,nrlr'. rl'r'o rrir6.trri.iilt.-rrr,te
lIt)1'Olitl ,i, lrl i)ililitl,l \ 3lli\;l;l Il{)tiilt}l;l l}illol ItOltTlI CIllI.\l)orlil\-(} lt('Ile.\lt)HU(t{l'fIr.
]laittllo It,)/lIlt'l)l'lt\.-rt,, 11'p1, llilili,l ill{iiliU,tr, or(1'JIIiu fI0'11)liol} lt().lYrtilI0]'crI II|] To,trr-
Iio uo JIrrirrrr,rrr 0.\O-2, tl Tittiihort r(i;ll)]'r'inrr3-\r0ll('ilrrro.r [2. iii. 2'r]. llcorrirr-
;iaItIio0 c.\(,,-(cilr() lipr'illr,r-\.-t,.'rrI Ilir;lrrr,r\:illc:i.( cB1{rI('i('.ti,c1-8}'0-t 05 o6qeii tlitt-
rr11lr(" I,ii,r3r,r rlar()Iil0ii i)Tti Ir3-\t0rICirrr.rr. I'lc.'irt nl)01(ll1);l(),ti1I'tl,. lt'to tspr,\l0IIrrr,re
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Prrc. 5. Pc;:y.'ruraru laMepeErrii 1 Ori r Ia3[r,re ]rorlclrbt rl)c.\r('ru1

l.1I Stccltcr. uilligao tll', Clr - Chrrlrlr. llrrrnl [] ll; lo tarrr:ishitl IJl;
st . - Stochcr [1ts]: St,i - St.uart L24l\ Caz - Carluthcls ll::l: ct-.trt I:Jlcss c.
'll) llonfils, Wilson, unr. [6]; FIes 

- -Elessberg e. a. ItiJ.
Iloroxn lralrLr R cAurlrrqa\ f,raHcutraJbHoro 3rraqeHrrfl r.ltr Hi,r.Ai)ii ll,rrrhr Bu.irbl

Prrc. 6. Pt,;tr'.'rr,rarr,r rrauepeHuii : (l\la B f a3ELIo ,\ro-\rorrrr,r ullo\rrllu
O0o3na.rcrxlr cnr. prrc. 5
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,/gbr ./-o,f i ,/E/C ./gZ_. z. ..:1itr .,.of.,

Ptlc. 7 . Pc:5,:u,rii'ii,r rr.nrclrt'rurii :r {.r' r rr l)aBilLrc trollellrbl al)0ll0tlll
()6o3flaqelrnfl crr. l)ilc. 5. I) - Ii1-rarrr [211

Pnc. 8. Pc;y,tt,larr,r rtalrepcrtuii: t1 Ulla D pa3[Lto rlo.NIC11ll,l t l)ollt:lllt
O6orna.rerrrr;r cu. puo. i. ,:r,r - Srnitlr [.].1; Op - Opal c. a. [;C]; Rol
,{i, - llr,Dr-v e. a. [lt]

€.1? ,/q7f :.

r13r\I0Herrrlfr yilbil)ir4rro.,JOTotsr,ix lroTorior] 3Ile3;I cBri;liilIbi c (i).'l)'Iil']'ai(IIrlxtu
\ICr+(3tse3jlIIOIO r101';rOrqeHlrrl , :lol Jil -t13r\l('IIcIllIA B 5 I)il3 I] ()6'l il c1'Il 2, l:i00 A
coorBerorilyror rr3-\lcHcrurlo B i]r.rJlr.ruoii o6,riror-rr Irir >, 0"'.22. lantrt' II;ili('IICIIrlfl
rr tr/-cr6r-raci'rr;lii1 Il1cL,.\Ia1'l)rIrt:ienlr,l\ BItei;i( IIo lrii6.rllo;tiilo'ica' Otlt:rtrii\ l)"',22
liOJlyr1g1111 COrJlitClIo saIi()IIV i\I0ili3B03lIIioro lluI JOIqe IIIlrt L (t'1. - l') 

-: X xE (1, - 1'), r'tlo lro;)dr()iriurt,rn' lIl)oIIoj)r\IIonirJlLIIo('r'tI ](^ n l.li00 A
\ro?IicT' :(ocrIIril'il, ;ilrittIolrlrrI - 8 lrrl .(illIltLl-\t 0,\O-l l4:\. \11 rr J,7 - IIo ;\illI-

0A0
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Crtt t-arrrrtlrlls 122]
a. [?]: .lt: Lr:rns [19]
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Prrc. {}. lla6.uiogat'ur,rc )'O-Itororitr (7,,{ 1500 A) aneag 1,Ori, r CXIa, r Lto rr 11 U}Ia
( u orgocrllert,ubl\ l';ltlltIlqax) r paattr,ic rlollotrLt ll.L)olrcull

Cu,rourtair ,rrlHrr[ - cf I.I;Iir']IlIarI r{1,[!JJ:l co.IIICt{LIoii aKltlitocrrr B qIIc.[ax Bo;rs$a 
- 6,

lilJlr 'f l)-i [1ri]. Irrxrrrt o6pa3o-rt, Iru3-\to;IiiIl,Ic o6r,,lrcrrculr.a trcpe[reHirocrrr,
\rrro\rrIJryrLre R l(;], illlr';lclirlJ"'|rflIorc,E .llil,rtollcp()flTrrbrlll{.

l [irnorteq, ccr0cr]]r'rlllo IrIJr'\Jllo.rlo;Hll1l,, 11'19 npilqurroii o6uapyxenHr,rx r{B-
Ilellorlril y.rrr,TIla(lrrro"-rcroiliJ\ rIoloHou BIlrlaA ,Its"Ir.scrc.fl Lr3lreuel{xe a6conrc1-
Hoii q)'BCTilrlir'.'rr,rrocrlt ililIrapar)'pLI It Iioc^\ioce [o cpaBrleuuro c rryBcrBlrreJrr,-
rrocTbro, oup(';(t,.'roirtrt)ii i: .'rit6o1)arol)Iil)Ir YCJIoBrrfl\. To14a rrcToqrlr{HorI Til-
Hrr-\ n3]rcilclrrrii -\roI \''f 6r,rtr, prr;lrtitJ{IIorIIIln0 )'c.rloBIr.fl B oHpecTrrocT.E-\ 3exrrrr,
H()'r'opr)r0 ts Srrirlr{r('JLlioii }lep0 3ilBlrCtIT oT co.'rrrer}rrofi paArraqlli..I.

lIa 1trrc. 1) urinaaarro rr3rrr,lrcrrrro Vtll-rro'roxoB B o6"racrrr i, <- 1500 A n;r,r
BCr'-\ 3tlC3A (;t,'Ui riAai;1'.rii ;Bee;1r,r 11oToItII Ja]1t,r B c.{rIHr{r-{A\ rritHcriril".rbHor.o
SHaq0iliIrr 1l il] rrii 06,f acTlr crr0ri1l)it). l'art ;tlc rrilrrec0rra cf.Iili;rtL)rlrrafl HpIIBa.fr
co.,rrre,.rrroii irli'r rru|rr()crIt l q {Ic.-Iil\ 13o.,rr,(ra (iro 6o.1..,r,qopo1rcfirr\r larrrr,rrr). Itax
Brr;lrro rl3 prrc\'riliil, c)'x{c0'll)'o':' r;6u1ta aaBIICiI.\Ioclb rlil6.rroAacurix aHrlqcHufr
rro'r()rior] 3BeBJ Il IipirI-rucii )'(l)-o6:racru cuolirl)ir ()l coJrrcquoii arirttnrrocrr.
filrirrrc.ri r)r'ir J.urlrclllrclc'r'b rlrltrrB.:riiorcH 5o.-rec 1'ur.p0rrHo B rreprroA 197()- 1'r)74rt.
l-)'r'0't rirati'r' Tp)';tx() ori-L,ilatrrtTo t louIiII SllcIIIrfl II0I)etl.lE,Irori TOurlOcTir 113tre-

])('rrrrfi: -\lcr'o:tLt Iiil.rr16I)oBIirI iiulral)ar)'IrrI IlaBrrl,r(', rr IlaB.rrurrirl rta.-rrrSpor1rri
;l()"'I;{irtrr l}acll.ir,;ri,. tt't t,ct tr.-r i ,iiriirrr,rrr o6patsorr uo lli)ettL'lirr.

L)1-u1ccru1'rt,r ir1'r).iuoiillrtrru,it, ,IoIiuSilic,ilbcrlJit ]r.'IrIflHIIfl D.iIcItl'pouo;
tt ltporottolt .BLtcoFitI\ ltrit'1rlr:ii I 1rajiu111a paAlraqIIoIIIrLlr trotICog 3e,rurrr sir
ol'c{eTl,r r0rrrrorior'0 rorra ilil-\r0l]lrrcJrr,rroii trnnapaT.\.prrr [4ti *48], a Tilri?rte Hit
ita6.'tro.1itt:ltLIc 5r(D-trororirr i 491. Iillour.l l)-roro orlloqa.:rocIr clrJrr,Hoe vBerr4q('-
IllLl rrrrluoror'o r'ol.ia 1loc,-rc xporolrri()ii rlcil,IrxHrr rril Co.rrrrqo [46], nor;ta OAO-2
IIa\oII{.-IaCr) BIIc I)tl;Iilill(II0}lIIbI\ lI()JICOll llC-tUir. R Ipe;lnapuTc.rrbrrr)lr COodrqe-
IIIIlI o 1o.-i.]iitlIJCIi0rI cll\-1'ilIIH0 AIS tlUl rloiia3alril sillrcrrrafl pcaliqrrrr aII[apa-
r)'irbr r o6..rilcrrr 2'.iii0(1 ,\ rrprr npo-\o;rillclirrrr cn)rrrrrFia B pariouc l0;xuoil Ar-
itallTllri(\tlIi(lii tlrtotta.rtrIII. IICCltoTIlfl IIil To tITo rrprIHLIrIil,rIrICb crleql{ailbHLIe
Irol)bl il,rrI 3tul{Ilrr,t (03}' oL' uoageiiCrrirfl palrrirqrrorrrrr,rl IIO.gCOB. IlO-nr,r4trnro-
uy, cylr\ocrB]'ror rr ;11))'irrre rrcriil;fiilroqrrc (i)nFirolti,r, gcfrcrnvrorqr,re Ha artrapa-
ryp) u la,rlclic)lr y.rltpnr[lroncre, r{porrc r[.,rvopecqcnqur{ rr rpoc{opecqcrrquu
BxoArr-rrr oHor{ q)Dy [48]. Iteo5r0llrr]16-1 1a,,rr,ueffrnr,rc rrcc,renoBarrlrfl g"r1fl s61-
,{crrelr[rr DToIo r]oIIpoc]a.
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Br,rno,lrr
l. llsesrr,I 1, Ori, a CX[a, ct [,oo u r1 [J-\Ia rtoiltrro nclro;rL3o1]ii.i.i, Il HrIlIco'l'ug

a6coirrcrHLlx Dnoprerrrqeclulx crarrraproB n o6.,rac'rlr cncHrpa }, ) i;i00 A.
(Dorolrorputrccxar{ cr4crelra TI)-1, rro-Bl,rlu-\To.\ry, ,-r)rrJurc Jllyru.\ rlpI{rolrra jl.r}r
a6corlorru,tr Duep rerrlqeclir,r -\ np uBrr3ori.

2. B o6;racru }v .', 11100 ^\ _vn.taarrrrbre 3Be3llr,r B rrilcrorrqec Bpclrrr r{e,irrr3fl
rrctr0.rrLrJ0Bitl'r, B Harrec]TBe crarrilallroB. Aarirlbte r oTorli o5.,racrfl cleHTpil, Bo3-
lro;{iH0, IlcHili+ir\ilLl }}"-II,IfHI{ell co.'[reqnoit pa;Ir{al(r{1I lril qvBCTBuTe.ltbllocTb II3-
rrepr4reJrblrorl aunapalypli Il Hocr{clcc. CvrqccrB},roxlart rreolpeAe,]eHnocrb B

Y(Il-noroHar BReB;I )rHa3LIrlaer rra rrco6ro;{r.rr\rocrr, rrorJJ,r-\ aHCleprrrreHroB B

aroii o6uacrra.
B Bax"rrlorr(,ulre aBrop nrnllaTriael' 6,uarogaprrocrr A. E. Ceseprrouv r

B. E. IIr,rxr)rroBv iiir rro.:reBrn,ro coBcrbr i.r o6cr,mllclrtrc pa5o'rr,r.
Ilor6pr,1976 r.
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TI3IITqEIIIIE f;[["\ CE]:tOEprOBCKOrt I.\.[.\I{TIIHTI NGC zrl5l
B Jrrrnr{flx 1.4959 rr 5007 A 1o ur1

R. II. Ilponrri

l1 1ultto.1;trc;r l)(,;tv,lr,Tillr,r ;1r''r'it.:rr,rroii rirororrr:rfrrrt ul;o6pa;rieunR ,:trrrrrrn 2,4f)59 A
IO tlf l IIir Iroflcnnll)otrrLrr ('rr,rirl)rx rr]r.|ir \ (1C,1 151. Crt,ri'r'pn r1o.r]-,renr,r lra 2.(i-rrerpouorr
Tr.:I(.(',rioil0 (. \-l ,r0Brnrr pir;lpi][t0rIr10\r -I" rt cur:tirpir,'Ir,lrt,l]l 1)it:]pclllcrnlrrrr 0,8 A nprr rrorr]ltlu-
oIIIIOIT \-f.IO trtt,,'l]r !;-r'. o6rrit1t1-;rtcrro, uTo I.,-IaBIIitrJ :{cTit.'Ir, JIIillIltI - IleIlTpilJIr,lloc ct'}'ltlc-
Itrtt (1r,'t'ir,'r r, / ttir lrrrr'. l) - 

rrrrcer par]]rcp ofio.-ro 3" 8lralrJ)aR,'rerrrrlr, nc])lr('rrlurH]r"'Iaprrorr
Attl'lt(rir('tttl. II otio.lr) 1t;(,t titr,lc BIoJI6 jltr('tt(,pctllt. Ottrc.tacTCg oT( )'TCTBItc tr ,'tttltrrrrx 14959
r ifl(17 lO Il Il ,11,'11;, Brnpurricrrrroro EIIpa l)a:lrrcporr 1" n uporrrnoroJrorurocrr, rorry. rrro uir-
6.rtollitt,rcrt Ir rirr'(,t'lit.:n,1rorl cBCTo. iloria;t;rrro, rrro acrrlr,\tcrprrq Jlirrirrii l'41)511 rr 5L)07 [O IIi]
(uprrrro,'1rru-r'ot'rr, tilrro,-rorororo npr,r.,ra) l -\CC 4151 o6-vc,rolJlcHft rrairrlqlo.rr 16,,rl;rr fljll)a ril-
:Ja, l!lloI()II('lo o1'llIlILilTeJILIl]'Io .nyllCBlIO CIiopOCTt,. tr{anclrrralr,rtr,ro Cttol)oCrrI (1o -] 300 rrn, c)

ra5,lo;uuolc;r rl.uo rrrl)a IIa Ilaccrorrrrufl\ 2-3" or rrcro, litiri.,rorrj,ruurur, 06)'c.ronJcuul,rri pirc-
trO.)O;lir,rlilr,\r ot.tr.. lLiltn\.1r"t'it,t(,ii. CootL;',tr'1 R)'{,T RIrJtUolil|u fir3A B OHO.lo,r;1,'prrOii O6,t;rIttt
co cr{ol)o("rr,ro 2()U ri\r c ril plcororrrrrrrr 1", n,rlr 50 rrc or rrilpa.

'l lll'l lt.\l)1,\ l'IU-\ Ol: TIIE NUCLI:US OF SE)'lillR'l (}ALA-\Y NGC 1+15,l lN
TIIi.ll.I\liS\r,\,:IOIIll,bf i-. 1.Triorrll,.-l'he resultsoIdetailphotomctr5'oI),1959A
IO l]ll lirrt'imrge on tLc uutrailcd spct'trograms oI nrrclorrs oi NGC 1r151 arc given. 'I'he
spt't'1r'rr Irivt, Jrcerr Ia]ictr on 2,6-rn telcscolic l'itlr a spcctral rosolution oI 0.E A and angular
rcsolutiorr ol l socorrrl ol irrc. '.['lrc slit passcd across Llrc nucleus iu tLc position angl:25'.
It is lrrrrrrl. tlrirt tlro lDain dotail ol tlro Iinc imagc - tire cenbrai corrtlorrsation (tlctail 1

on tlr('lig. !1 - lras dimcnsiorL aLoub li socond of arc in tlre dlrcction pcrpondioular to
tlro rlisPt.rsiorr. rrrti aLout 160 lirn's - rlong thr: dispci'sion. 'I'lro abscncc oI clt'lr nuclcus
(d- 1-sr'conti olalc) olgalali5'irr,\r.\,[()lillradiationsis nototl asopposorl torv]ratrie
obst,r'vorl irr tlrc intcgral light. It is -schorur llrtrl the ol)served as),rnmetr-v oi \1, \, [0 IlI]
liltt,r (r'r,lrrtivc lriglrcl lrlur rvilg) is rluo 1o llrt'girs in ntrclcar rcgion rvith a negativc rarlial
vclo('i1\'. 'l'lrc rtritriural vc.locities - llp to ,l(lll lirn,'" - at'o obsorved outsitlo tlLt nrrclt'rrs
ott tirc rll.tattlls'ol l l'i sccotrrl ol arc l'r'om tlrr: urrr:llrrs. 'l'lrc slolro ol t[ro ]irro collcsporrrls
to tlrt'r'ot;rliott t,1 g1q5 irr llrl lrirrilv ol tirt, ttrrclcus s itlr tlro lclot'itt irborrt l()() lim,'s on 1

so( i)il(l ()l ;tt't' rl islrtrr',r lt Irrr l lrL, tttrt'lr,;tt' r'r,rtl0t.

outtt.t0ciitttl IIiI5.'li0.a\eHIIrLr;I0l) ctiiirl)opT()BcItIIx [il.IiIrrTII]i ilo3iJoi-Ifi.rlII OIll)e-
.lc;l1rTr, C.'rr'.1):rOrU.\r1o 'flrrrrrrrr-\'10 c-\0-\ry ,rllpa Il]. J Iart,rrcrrr,rrryrc r{errTl)a,-rE,rryro
o5.,IitCTL,, l)irJ-\rcl)o-\r - 1015 L1I, aiurII\Iiloi' lLrIa3IIa, rIB.:I)rrlrltoq'iti noptrueHlrrnfi
IioIITInI\.\'.\ri llrlBucl)r,t o6.trrcrtr oqt)rrrmillo't'crr Iro \itl)illtTeptlolly IlpeIIclrlI relte-
xrorrlroo'l'lr riollrrru\-\--\ril (l ---. 10 :- 15;ilroii [2]) rr oFiollocrrr pacrpocrililuerrr(r{
8036y,ri;tatou{cro illcliril rr.1rr pacurirl)0rrrIrr rr.'rila.\ILr (u - 100 -- l}-1010 cu/c) .

Ill.rrpt.rriiL.rr BoAopollrrafl tlrrrcoufl Bo3rrrlriacr ll 1-a3c c r,rlorErocrbto ttc - 10t c,rt-3
I{ paBMCforl ,- 1016 c}r. ll Circ[]'loulrr 6o;rcc rrapya{Hbr-\ o6raC'ra-x, yciroBH0
H&sIlilIIIrt,I\ soHa}III tO liI] rr IO II], rrjlorrrocrr, raaa rr0Hbrlro, rr rir]r lroarroi{iHo
u3il-vqerur0 Sanlleu{crrrrL,rx Jrflrr[ii. ]Ilo:rnocrr, ra3a ll aTrlx Soua\ (rr,, - 10" --:- 103) or(crrlrBirrrrctr no coorirortrerrrrro I.IrrrcHcI,IBIIocTeli Bailpcn{0Frr{Lr-\ ,rrrrrrrrii, il
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paarrepbr (d - 1011 -:- 101e cu) - no Ha6JrroAaci\rr,rlr cBeTl1llocTflil Il )TI,1\ JrII-

ungx. Cregl.er olrrer[TE,, uro o5pasora]rrre pa3rlepolt 101e cu eule oqeut na.u6

no cpaBrrouulo c JlrlHefrnurt ptrelteporl 3JrL)rIeHra pa3pelltelllrx (,- t"), xoropuft
g.nn 6,,rurxafirux qeu,Ipex ceiitlcp'roBCItIl\ raJIitItrlIH (NGC 10liE, i227, 40t1 u
4157) cocralrJr.ser IIpIIMepHo 1,5.10'l'r crt. Ilorrorly crpynryp),' ral{I{x rAep'
I{errrpaJrr,r{Dlx o6"uacreri Ar{a}rerporr 110 nc, rroi+(Ho tro;ryq1116 ro,IIbxo r{B it}Ia.riuga
r,rgre;cirBrrocreri lr rioHTypoB.,rrarrraii pAB"rrrq]rblx LIoHoB. Osens Ba]Itro BIIarb,
qro r.{crroJrr,Byerrrie g",ra croii qc,'rI,I BauI)etrIcIIIILIo JII,IHI{rr o6paa5'rorcn t'IlucHuo R

flApe (d - L"), a lle B oltpyxtaloqcfi ero o6.T acrra. Ilauprrrrclt, rl c;ryuae NGC
10ti8 urraptinu ;rl uufi, Hali r4 rrx ldrrrencrrBrroc:r'I,I, I{eirlrno}I orHoc.ETc.s tt orioiro-
a4epnoii o6rac'rr. 3apnc<ioxa rfoprrr,t ",tuunii ua rol)acrul{peurrl,lr ctreHTpax,
c[eJra]rrrafl Voxepolt [3], csr,rAere"rlr,crB),'cr o [paHrI,{qecHrI IroJrHo\I orcyrcrBlrrl
aMrrccr4rr B .EApe (r1.- l') NGC 1068.

I'opaago cJro)I{HCe 06crour fe.[o c u]Ireprperaqlaefi cuenrpa rI rio]IrypoB
;rurruii n NGC 4151. Haruque rasa B6allau.supa NGC 41I-r1 orrtcsalocr, Yoxe-
porr [4] ra Y;rr,pux [5]. llasecrHbr cxopocrrr 4nurHerntrt orol'o raBil [5]. Oluaxo
.lIocno,rr,Ky ocTaBaJracb rrert3BecrIroft ero apHt-lcrb, To lrenoBrIo;IiHo 6r,r.rro oqe-
ItI4Tb trO paCUUpeHIILINI CtreKTpOIpalIIraII' ItaHa.fl rIilCTb IISJIYqeIII'Ifl SaIIpeqell-
unrx lrarrr.rii u rrx rroHrypa nprrrraAJrcilirrr rApy, a xaxal - oxoJlo.rlAepuofr
o6;racrn.

C r1e;rrrc Briflcuorrrrfl aroro Bonpoca rraN{r{ trpoI}eAe}Ia t{orolrerpun .:rnuui
Nr, N, IO IIII Ira rrcpacilrr,IpeHl{Llx cncl{rpax rnpa NGC 4151.

I. Ha6irro4enrrfl rr o6pa6orxa crerirporpanrr

tltororpat{rr.rpoBarrrre cuc}trpol} xgpa NGC 4151 ne.qocb Ha cflcxrporpa(rc
CII-110 r r!on1'ce Illcrirrra 2,li-rr rc.,rc,crtonrt l{llr,nrcnori ac'rpo,f nanvecnorl o5-
cepBaropr{r.r, rra tltorouJlacrtrll}ia\ lOlJall c A}rcnepclleii iili ,\/rmr. I'Itrcmra.6
uao6pa;nenr.u n tlona,rr,rrol'i n.rrocriocrlt iiarlolllrt cocrilB.rrr{r:'r l-10"/lrrt. 2, 8 u g.V
1976 r. noryareHo rpl.{ rrcpncrrll{pcrIIrr,I\ crlo]trlrir c :l]tc[oBIIqlrfirlrr cor]TBer('l-
Belrrro 2r S w 6 u. Typ6y.,rerirsr,rfr rr{cri r,illeBl(lI'1,j"'u arlr IIo{rr rr,\r{:rl llrrilr\rr''rf}
< 1". Ourn6nie rrj\upouilrrrrfl IIc rl)(,rr,rurrtI 0'.2t - {}'.ii{1. lllnprrHil lrl(,.i1
crrcr(TIlolI)atlta paurtl.,ritcl L|,1. J\lrI, q'1 1, coo't ltt:rc,rBola'-to ()",i ua uc6e it 10 .rrrirt
uir r!tirocli;'rlbcI{I{ (r-rpri 5o.,rr,llIrx i)Iic1to3lJIIrjfIx IIIII])Ilnir liIrcl'p\'-\tcII'r'ir-rLr(!io
rionr):I)a yBcJrusuBil.rracb;lo 20 rrHrr). il Ic.,Lr, eircHrl]orl)irilrit uporo4riiril c'i l)(]i()
aICpe3 fiilpo raJraHTlfl{r.r rr 6r,t.,ta opucHTIIl)olJilila II0 Ilo3rll(llollllo]\ry ]'r'"1] - l;ro.

1[l cuexrltofprrrrlrax rrar'r5o.iri,uryro r.,ro1]rrocrb trorlopHelurfl r.r]relor .'r1lr!rrr
r\r, N, [O IiIl, )"3727 lO It], i.38li9lNe Ill, JJ, u l,1r3Li3 A [O III]. IIoc"qc,(riiro
Iile .ril,IHIItrI B llXAe ifOqL)It C llllllloHilliir lil)1,1.:l LitllII lJI{AIlLt IIii (ilIlTIiC)) II(lIIl)(]pl,ii]-
Iroro cncHTpa. Herrpelr,Luttt,tji crr0li]ll :;nt,llJooSpa3IIoI'o ,r:ll)(l aalrcr()rr 'f{i,'tblio
rrir cnclirpax? rroJr)'rrcrrrrLr\ ('6o.:rr,trrriii lili('IToltrrruroii, u o6".titcrrr IUlrrlr r]o.nr iii)-
lrour: 1r500 A. Orcytcr l]rro c,:re;io rJ rr0rtirr'l)rrlBIIo ro c[0lirpit l oS"ractir .,rln, r,ii
Ir, N, tO III] [e"raer LI\ ]r;\06IIl{rrIi r(,:rrI rlrororto'rpnpoBattrIfl.

(DotolterpupoBaHlrc xl)oBollrrJlocr, locJrcAoltareJlblu,t.\ru cHallrrpogiurrtrri,rir
r11,6pa;xcIilrrl JIITHITu c riltil;il)ir1'ltoii rqo;tl,to rrrtnllotl-rororrtorlla' BbIl{c;raroult'ii. na
(l,or'ol)lryJrbcrrrr nJrotrIalHy paB.\Ioporr 20 .. 20 utut. 'l'itnr.nr o6paaort, Dl(\\irttlr
I)A3])ClxeIIIIfl RIIO.TIT, i(IICTCPCIIII II B IICI)IIOTI;(It}IY.TI'IPI]0T1 IiiIfIPABJIEIIIIII OilI)OJC-
.rfl.rrcfl paBrrcpalrlr xrra(rparrrtr tfolortcrpit ]r paRIIrI,rcrI co{)'fllercrBeurro .ilJ n.rr/c
v 1".

2. Crp.vnTypa rrrrrrrrrr zrg59 [O IIII rr i{BuTHeIIIIe i'aaa s6rmarul,Ipa

IIa pnc. 1 npiaucgenrr uao(rotr,t raao6pa;tictrllrl "rtrrul{rl },2+95C,i [O Itt],
no,.ry.rcrurLlc I] peBy.rbrare ycpeilIIerrI{.s rrarropcirtrii AIryx cner(rporpirrr.\I;
r)cIIOBlIrJC A(tTil.rrIL]rIrrrIlII troHaSaIILI CXCrlii'rJiII('C]iIr Ha I)IIC. 2. ,(era,,rtl, Cr503rrii-
rrcrrlLrc prjlICHLIlIiI qtr(tpallir, IrIJ oT(i;ii;tCCTl.{flo-\t c jloltit,rrri}rrr, rtotollr,ro 6r,r.rtI
Brnit(),'Ierrt,r Y,,rr,prtx [5], u unato]ry coxpaHl{lI1 Ba IIrIrul Ir.\ rpciltulrc o6oartrr,re-
rrr{rr, BRci\crrrrr,ro l [5]. Vnorrr.rrrarcqaEc.rI Ir [5] Ao'Larrr III ra Halrrux crrcFir'[)iIx
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Pttc. l. llau@ursr rrgo6lrai+ioHltfl ,rrrjxr!
i.4l:t\l ltr IIII ua cretirl,a\. loit)-qculrbtr
6ea iracnlrlterrrra
IIo:lqlorurtrii flo.t u{cJll -. l;.. I {lljrrellbr
3.r(,rcrrTa pa3pclllerrrrfl. EaBilclrono olrTtr!iot"r
crrrrirpcrrpaSa, coBtraIanr c paclrepalllr nnaS-
Irirr'rrbr 4)orolrorpa rr paBHbr 0,7i .L. lr,qlr il3 Hrr/c,
tsJo.rb ;IrIcIcpcII rt l"s [eplreliultiy.]gplro]r Ita[-
IIiIBJICIIIIII

Puc, 2, Cxc.rrarrr.rr:criln Baprr-
C0BIiA .'ItIIIII]I C OS03IIAIICHII'IIIII
oTAe.Jr urrl,r -\ ;1cra.,rr ii

Jfera,rrr 1, II, u l\- oroiHAecrB.tfl-
Iorcfl c AeTaJ.BIIII, BbrIeJreHI{hIl[t
Y.rllrrrx IiJ, no,,rolry ril rrilurr co\pa-
Hr{"arrcb fipeifiHue ooorHa.rcHfifi, BBc-
AeHHbro r) [5J. gcra,rl IV-, Bo3MoiliHo,
IflrreTcrr AaJbmc B cTOpOrry rrojtoifirl-
Tc.rbBlr\ criopocreii

l\: -

.400 - /00 | ./00 +200
a, K,+/// !

Ire Bal0r'rIil . Ilrrt'c're, c 'r'crr Ilr,I.'t(,.-rcrrrrrrrl n LJ] o6rrrrrl)rtilr o6.taCt'r, liiltr oJHit Ae-
Ta,:Ib /1 ro Itilrfieii iunol)rIl)01iI r(rur I][i..uorliter ]l cr)6rr JBL, Ho,\IlrorlerrrLI: rILrrItoc
fprioc ,r:il)o, lioTol)o0 Jril I)r'rc. 2 t-r6o;;rrir.I('rro rtrr(!l)oii 11, rr rurrpoH)ito npoTf{t+i0rr-
HYIO rro;roc\,, ()603lIit.IerIrIt'ro 65-xu()ii,t.

l'.'riturroii c'rp vri rvprrorl ;lora,lLlo ,rrriir,rrr rrB"rr.EercrI {eirrpa,:rLrroe cryrqerrrrc 1
l)iI3\tollo\I:lo;i" B rrilrrl)iltr,r(rrrrrrr. lt(,1)iioilJrrHY.:rE]lHott jlrICI1epcrIII, lI IIIl{pIltHOfi
rrl)rr.\rrrpHo 1lio H-u/c (oL' -,30 ;10 8() H-\ric) BAorr, Jrrcilepcrrr{. Bce cHopoc:rrr
AiUOrCfl rl Cr'rc1'('r0 rioop;Irrrrill', :irlrr;Ii\-qcr'iclfl c ra.tillif i{Hofi. c.tre,qyroqtra no
fll)riocl'11 .-l0f il. rr, ,11 rrir-r();1rrTCfl rof o-Siirlil;lrroLr flJI)ir, rril ItaccTorrHr{rr - 7" o,r
IIci'o. Uo IIitHCIl.\tir,-r LlIafl rtoJloJ),\Trocrrrrlr{ ,IpHocrL II])rr,\,r(,prrc] n 2 lt:raa C.:ri16ce
fll)Fi()("r'rr r\ctr'fl)il,rrrrrr)fo cr'),II1errrrH J, i\ ,l).,qellilf c!i()poc't'r, paBHa -140 Hrr/c.
Crrrrrrr''r'prr,rrro rro .-ll)\-r\,ro croporr)' ,{xpa, np}nreprr(} rra ra}iorr i+to prlccro.fiHr{u,
Itll(,o'tc.rI iiltil.-tofLIrIililrI, 'I'O.iIIrlio 60.'I0c c.ra6afl rI BLITflHvTa-g ts,Io;'rb ;lrlclepcrrn
liolrll0lICilqI]''.. Il'. OUit tt-rtect pil:1.\tel) olioJro 1".5 u ofparrfiarerrA cnopocTflNIrI
I 1(10 - --20(l xui'c. l'p;rrrrrrqa co c1'oporrbr 6o.-rr,rur.rx ro.roi.li1,rre.-rr,Hr,l\ cxopoc-

ir'oii rreyRepcrrrril.
lIatr6o.'ree fll)rii{e tIilcrII HoHrerICar{Illi I1 a IV BMecre c rleHrpu.'rbru,r\r cr}'-

u\ettlICrI .I .-tt';tia'r' Itit olllroii lIprtuofi. Ec.,trt tIaH,:torr STot rrpflMoft x Jrr{Hr{I{ Arrc-
n('j)cr.fir Rl,r;JBillr rtl)n[lolrrre_\r, 1o fpaArlerrr cHopocrE Bpatr{eHrlrr cocTaBJLEeT

- 2(X) coseo I ri-\rr(,'1" (;t,.rn NGC4151 l":50nc), l.;le I - -r,ro;r Han.]roHeHr.1fl
()crr Ill)irqr\trrs rrct,ii crrc'r'o.\r t,r ri.'r.yqy ilpoHtrrr.

Xitltax'rt';trtot"t oco6t'ttrroclr,to r.leo6paaierILLg,-rIIHr'ILI fl8,-Ifliorcfi IIrI[por{Ee
ItO.iloc.l,r Iil)1,1.'r r,lr, cttil;[cTt,.'lbc'tI]\'roll-(I{t) o IIa.1I{qI{I,I 6tt.,u,tI]ltt cHoI)ocTefi B

ra30 IIa l)aCCroflltlltr 2-:i' lo 06c cropoIILI oT .tlluta. Orilr rnrrl"rcr{ Ello.rrrr IIr{C-
n('pcIIII o'r rr\'.'rL'Iioii cliol)oc1rr rJ clol)orrv oTltrrl(aTe,,rLrrhrr 0HopocTefr - rril rcro-
Sitralllro.\i Hl)aro cr()li1'l)il (il(,rir.rr r A) u u cl'ol)orry ilo.'ro;rir{'rc.rrr,Hr,r\ cHopocreii -Hil CoBel)o-I!0(f 'ro11 llolr Fij)illo clIt,r('l'l)il (;1e'ra.-rl 6). J Ia.-ruuuo TAritrr\ IIo.rIoc, HaH
II lrLIl'flIi\'r'oii ;ityt'it;rr / I-. rl r,rao6lraiHer[rr.r :tufiuu Tp)';lrro o6't,scrrrarr, IRr{i}ierrr.rfl-
IlIt ril34, rl)or,rc\oi-[rr]llIIlrrI Il'r'oItFio-\r j(ncHe. tIr.tc'r'0 

I)ajlrlil.-ILHbIe ABI4?IieHU.fI co
t'(lopuuecHoii ctttrt.ue'rplr('ii (l)aB.'rc1' o6.-rtlxon rr.rrlr I)ilcI[r{perrrre o6o"ro.rnr,r) ran-
;li(' llc Il (:oclorlIIIItrI o6T,.scIIIITL ]ril6.rIolIat]lr]'Io Iiaprrl]ry: orcyrcrB]'ror rro.rro]rirr-
1('.-l LitLI(' CHOIIOCTI,I lla l0l-O-Bantl]IlIo,\l HI)ilIO CneHTIIil U oT])LII(aTC"'IbIILI() IIa CeBC.-

l)o lloc1'ottttoll . To.lLlio Ill)arqotrlr(, c.-ror{ I'il:lii 6o.-trrloil .tIIIrei,itIr)ii l ().rIqIIH6t,
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cpaRHr,rNrori r{Jrrr rpcBrrrrrrarcqeii "rrflrrciirrble pa3}IepbI or(oJloriJopuoii o6.irncrtr s

raprunuofi nflocni)crrr, rro?r{er ;1a:rr, rrl6rrofiaelroe uao6pa;Iiculre JIITIIIIII 1. D'to

o6cronrelscrBo cny)fir,{T [orroJtrrrrrLl.rrb]rbnl aprytleHTort B tro.tr,3y Bpau{arc.1b-

rloro Arrr;{ierrr.rrr raaa s6,[llsrr rnpa NCC 4t5t t6]'

'ii. Brura4 rrApa B IrBlyrIeIrIIe rt Holtryp.:rttutlii Nr, N, [0 Ifl]

Ilcctntotpa Ha ro rrro ncc cnexl'prn ilo.lvqcrrl{ n rr,i.rn c tr:ro6pa;tit'lIllrlxtll

{ l" r.r rr,rAr,rpoBarriro Be.-rocb orr('rrl; TII{aTeirbIIo, I{eIrTpaJIr,IIt)o CryIqeEUo lJ.-lII-
ruirax Nr, Nr-[O IIII ua crexrporparl]Iax lI]Ieer pa?ryp orio.'t() li". ]Ia puc. ii
,ron,,rnrr^ $o,rorrerpu.rccxtui pa3pe3 .ElIpa B ;IIIIII{II 4959 A n,'trI no3llqi'loHl]or0
yrjra - 25". OII iloJryqeH B pe3y.rtr,Tare r.rHrerprrpoB&rlr{fl ITIITCHCITBIIO0TIT IIil.rIy-
rrorrr,rfl ilo BceNr criopocr.flr{ Airfl HaEilloro yqaCTHa rqe.[I{ n.rIIIHofr. g 7" . .(,'r.rr cpan-
Hcrrrrr{ rra aroi\r me pr{cyur(e rror(aaaH (rorolterpl.ruecHuit paBpeB l]oJrocHI{ Ilt}npe-

pl,rBrroro cnel{Tpa or(oJTo Jtrr:uvtrH"r. Prc. 3 uonaer,rnaer, rITo Ha6.rrloAaerrrrri paa-

ltep flApa IaJIaI(TI4I{I{ B HetrpepblB}Ioll ctre}irpe ropa3A0 }IC}IE'IIIC pa3llepa flIIpa

B Jtrrlrr,rrr 4959 A. Harru 6nnn npocuorpeHLl rar(Ete petrpoAyr(qIII{ creHrpol'l)irrIl\t,

Puc. 3. (DoroMerpfisecHrllr pa3pes EApa
\GC 4151 B JrIrErrIr 1,4959 [O III] - 

pe-
ByJrbTaT rrrrTerprrpoBaErr.E rrETeEcI{BEOCTT'l
no Bcolr cxopocrfilt BEyrpr{ xaxgoir ce-
IiyI{AIiI Ayrrr
(lnpatra roriaaarr {otouerpnsccHlrr"I paspe3 tro-
JlOCxll IIenpepbIBIIOIO ClefiTpa B paI"lOEe JIUHIIE

H-/

2,, /

orr y6;rrrHouaHrrr,re yrbpr{x 
[ 5]. Corna cuo [ 5 ], Drrr cner(rphr r[ororp a{upoou r r, *

rr u6.r[ c Aocraroar]ro xopomrr]rra nao6pa;irerrrlfl]nr (L-L'r 5), a aueuegT paal)c-
nroru{rr nceli cr,rcrc}rLt (onlltia cnolirl)or-1iar}ra -i 3OIl,r coctaBJrflJr 1r0 urur,
ir.'rrr 0".5. Telr nc trl1\HeL), Iailic Ha crlcliTpar c xrr{}rtrr}rililbIIbIrrr.I ancltoBrrrlrrl-\rrl
I)iI3l\rrrp rloHrpaJrblrolo cryx{eHx.s "-rirrrrnr 4959 A cocrirB"'rfler ne rrenrrue f '.5.
I'axr.ur o6paaolr, BI{"ra[ agpa (qcrrrparr,rroii o6"uacur :{Irarrerporr - l') ts

o6rqec r4a.rryqeHr.rc Banpeulcrrrrr,rx .,rr.uruit N, n N, IO IlIl rrcBeJrtrrn.
ltoar, criopo uaJIyrrellIltr tlilpa l|,'Il,llIrlr{\ N., N, tO iill rra;r6,'ro IIIIllet'o

orrpeAcJreurror-o ue;rba.s cliaSarb o rioul'\'I)o lrrrrx.,rr.rrrr.rii ts rrlpc r{ Tor\r c&trlt r\r o
cHopocrrrx AIrrririelrurr lil3a B nerr; rrtr6"rroxtrr']urrft HorITyp rIe.llnlto]{ orrlocrrlcf{
li orioJrofl;IepHOr'i 06.qacrr.r. ]J cncre DToro rpocroe o6'LEcrlerrue troJryrraor acrrll-
rrerprrfl r{onrypa lrrlrrraii IO Ill], Hol'oparr \oporuo Barreruir ra 3lLurc-Er crr('Hrl)ii,
upr{BeAerrHblx u [7]. Vot;renuc r[uo.ncrororo fiplil& .rnnrrfr ]"zrg59 n 5L)( )7 .\
o6ycrorrerro 6orr,utr,r.u IJIi.'lalolr B c)rrrrt\proc uBryqeHue D'Irx ;rurrrti'r xltxoii
Horrliclrcar{r4v II v IIo,xocLI ;t (crr. ylnc. 1 n 2), rnrcroqlrx orpllqareJrbu)'ro.]l)'tlc-
ril'ro cHopocrt,.

IIa puc. /+ npure4cri r4rrrell)l.rrbrrrru Horrryp.rruIII{u }"1r91-rU ri IO iIl], rio.ty-
.icIrru,rfr B pcB),Jrr,TilTe rrurerprrpoRarrr.r.fi rrrlTerrcrIIlHocl'rI LIaJIyqeHtr.E It JTIIIII[t ro
tccii sbrcore cnefirpa AJrfl r(aiHIIolo rrrrrcpBana cxopocrl{, nc;rnuuuoii 33 llrr r'.
Ocrronrrot BrlBo[, xacarorqrriic.s HoilTyp:r BanpeqcrrlrLlx ;ttttiltff, Bar(Jlloqaercl tt

Totrr, rITo r{pbrJrba ctux ",rrarrnii o6paa1-rorca rre B rrApc, HaK trpeAnoJrarit.rrocl)
parree [8], a o6yc.uoB"irclrbr /lnuir(crrrrc,\r r-aBa, rritxoAr{Iqoroc.n B cl'o oxpecrrlocll.
Concprueruro oqeBullrrrrrrr.sB.irr{crc.s ro, irro lra6;rto;1arr, TnHIre oHpccrIIool'Ir

r .\rrrop IlhlJ)airiil("r rr[)rr:rnirro.irr,rlottr, .\. ,\. Crcttaturttl'. yl{al]aI}ru('l\' ltir Iro:}lro;IiIi(,( TIl
Ta Ii()f 0 o6'l,rt:rrt'trtur.
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-ct, A

-/ 0+/
Puc. 4. Ilurcr-1ta:rlutri norrrlp
.'rtrr.rrr 1,4959 [t) III], 1.cpe;pren-
Irrilr rro BCelr BTTCOTC X{C.IIII A.III-
Eoir 5"
'J'aIoc ycpegrrerilIe ]) aI]rI(l ;]IIi\rlHo prlc-
lrrrpcrlr!l ctrcHTpa Bo Bpeun dtoro-
rplSrtpoarulR ABtriticrllrcll o6t,et-iril
BAo,xb trIe"ftr crrerirporpa0a. OrrpaBa
lrl'lrDr.:lerr rtrtcrplrtouta.rslttii fiOrt-
T-vp, rro:lJqeHHbrii ro ;uurrrfirI clteH-
T,L]A CPi]BHCIIIIS

znc - /oo -f,? 0 +.f0

1\IOTirrO ',t'o.rr;Iio u 6.-rrr;rtiriiruur ct,i{$eproBcxr{-\ ra.riiHTrInnx. Bropoft Ee .\reHee
Ba;I-iItl,lii llLIil().i 3aN.-llotlitt'It'cfl B iotI, rITo IIeBar.!IIcfi1Io or ral)aHTepa jIBI{;N(!}tIrfl
ra3ir r]6.rrr;l ,r;ll)ir (rrpirqe rurc rr.:rr.r l)a;Irra.ir,Hr,rii pria.rer) ixolrrcru raJil yBe-
JII{qIIBil('l'CrI C VIlc,'tlltl('IIII().\l I)itCcTotIiII,I-fI oT fl[pa. [o-BTIAI{}r0}ry, por[r,irrre
trl)o6.-IcllIn c.'lo;Iittt,t\ Iionr'\-llon:).\rr,rccrrorrrrr,r-\.rr{rrr.rfr.rrAep aKT}IBHbrx ra.rrilrirlln
cJlell)'or IICFiitlb 1i(' li fI.l)l{ll.'l('qerrIJr.r TiIrir.I\ \reraHr.IS}rOB pacIIIr{peHr{fl .-rrrHtrri,
Xali ll.rrolirl)orrrron l)itcCcurrrr(\ liBitrIToR [8] lr..ru rlepeBap.sAHa t9]; il B C.10;rirroii
rtlrrltr-\tin'rIrI(,c rioir cT l) \'lir'\-[)(' :)'ur\ o6piIBoBaIILIfr .

IIou61rr, i1)7(i r'.

"[ureparypa
lI l,orrLni 11. /1. ,\cr'po(rrr;rrrna. 1977. 13. lrurr. 1.51.
,lLntt,t t /i. l/. .\, rpo1. ;t.. ilt;l;. :)4. \ ti.
W'ulAtr -l/. /:. -\sl.roplrls. .l .. lt)(;8. l,il. 71.
lf uLl,tt' .l/. y'. ,\strorr. .l , l1)(i8. 73. Sir/+.
I lrirlt .11. //. .\stlolrlr1s. .l .. l1)7:i. lul.,irl.

11 n(l(tst)n h. ,t. :\slt'olrlrt's. .l . , l\]r74. 187. 41;.
llolisrrtlters -l .. ,\ltrtrtrilge l{.. ,4 llett D. A., }.'oslttrrtl tl . A., l,elstL,tt,il/. l'.. -Sapa-le..l . \[onlhlr-\oticls lior'..\strotr. Soc., lll75. l7il.381.
lt'rttteA',' ,\ .. ()ltttni //. r\stlon. .1 .. l1){iE. 73.
l)lutl; ll ., ,\1,,tt,'r ll.1:. ,\slr.o1rlrts. ,l .. l1)7:1. lS;. 121.
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AIiAiIE\IIIfl IIAYIT CCCP

II 3I]DCTII'I IiPL,I \tCIiO II ,\CTPO@II 3II IIE CIiOlt O E C1'] I| B ]\TO I' II II

Torr LVIII, 1978 r.

I,LBTOi[ttH,\ PACqETA HO]ITIEHCATOPA OOOHEPA

JIJIfl HOIITPOIfl BOIIIyTI,IK,\COEPIIqECI(IX SEPItAJI

I' M. Ilonor, lVI. D. flonona

plcclrorlrlrrr,r lrlrioroplnLr Ir0Tol\rrt riolrl l)olrr lJof tr)'rlnx ac(peprt'lct:tittr :l('pIiar fiolllt('Ilcil-

.lurorrrrhrrl Iroro/tolr. Orirrcarrl cpaBrrrlTcJ'rr,ll{) 1rl)ocrlrI, tre tpe61'toIrltlrI tll)II}loHtrIIlra l)LlXl

Ir(,.roArrli1 prlgrtora riolrrr('rrcilrol)a 0(r$rrt,pa. I'ttct',tttttttt l)rrA BapllallTol] Iiollrcllcaropa O(-

$rrepa,.rr.o o6ccrrt'urrsaor liourpoJlrr tsorH)'r'ln\ :rt'l)lia,rI cllcrellhl PIt'lrr - lipcrl,tltra, s 60"lt'-

Illll llcrBe cJIl'aIa oIl, ItCl'pt'rl aI0II(rl rcI Ea ll J)x1i1 ]l lto'

1{ETIIOD OI.'I)IiSIGNINC OT."I'II}i 0I"I..NEIt COTII'ENSATOIT t''O}t TESTING

ol'coNCAVE ASI'llltRlc lllltl{olts, by (l . }lf . Popou, l[. B. l)opot'rr.- Somc methods

oI tr,-sting of concavt'ilsphoric mirrors by ttrt'rttts ol compcllsation lnctlrotl arc discussed.

Co6paratively simplr llt,thod ol tlcsignirrg oI tlrt Ollncl coml)cIISator is dcscribed, rvhich

6oes rrr,rt require! rrsilg a con)put(-r. A -.t'veral ()IItror cotnllensators arc cirlcrrlatctl to match

(.otrcav0 iLirrors lor tlrt'r1ost riit[t'sprcad Ilitclrcl'- Clu'cticlt s1'stt'rrts'

Borgyrne ilc6eprrrrecnrre 3epHir"-la, r,rlleloqrle Ooprt)' Iio_III'IqecKrrx ceqcIII{ii'
Urrr])0611 rrl)r4rretrlroTcrr B acTponoNluqecxofr OIITI4He l{ "ua6opa1'ol)lrlJr Ilplt6o-

pir\. l{ourl)o.rlL i)1'I,I\ 3epHil"rl B npoqeCCe II3f1l:roB"-IeIIIrI ]'Ao0]lo rrpoIIsIloAI{rb

HONIIeIICaIIIIOIIIIbINIII OIITLIqecHI{trIII }IeTOAaIIII, O0IIOBaIIIILI}II lIiI IIl)UtIqlltre I{oNI-

rrerrcaUrrll c(iepl.ruecxofi ir6eppaqIIII tr{cllI,rrIiBAertoIo sepHil.tttr a6eppallreeii

c11erll{tt.ur,rrg l)itcclrlllf iilrrloir ol'r'r,IrlecHoii cucrt']1t,I. Oltlrurt I'I3 lrt)l)Bl,l-\ l(oNllIell-

CaTUI6IIIIIIx 1,reToilolrylI]l,1'lCn ]ICTOA MaXCl"r'osit l1l, nO Ho'lopo\Iy CQeprr'ICCHiIfl

a6eppaqldn trcrr,l.l.r)rBilorroto BepKa"ra r{LrII)aB;rrIe'rcrr l]ollIt-1'l,1rl cd)eprl'1991it,

"ap*,,r,rnr, 
pa6oTalOUlll\l ll ilBroKo,lJII,I.\till\;II. NIertlA I'ICIo.ll,l]ollil.'tC,l B JION'lO

[Jtfl ]iotl:tpo..liI 6o;IblrrI.I\ trilpalSoxIrqecNII\ ll('])F(il"-I, IJli'illoqiltl 3u[)Hil.-lo ro'rI0cHoIIa

ArIa,\I(f TIlg.\l 2,ti ,q. I lont,trna UpI{NIeIIIII I} l)rO'r r\tOTOl\ ;1"r1fl tiOilrl)O;l'l l":lARIIol-o

Bopril.-1r ro.'rLrcFiorr:r I1'lr\;lr.rrrnrcrpoNt (i -\r oliilBilJIitcr \tiI.Ilo)'ilaqllol:i, f illt lialt
TpyltrlOCTII UilIOl'olr.,tellIl.A, pilSfpyBt(II lI IiOtt'rl)O.1Ifl IICIIo-\lofil'l't''l LIIoI'o HOIInCIt-

citili,lglrrroro rJoprii\.ra (illrtrlrerp ero cocrilIlIr."t 2,(i rI) oItii3a.'I[c t) t','t'o.Ib SIItltIl'l-

Tp,rI Llr t,lxltrr tr,ro rl)06)'L)It) Io rorlHocrL rlout'I)xtlocrrl HollneIICalUrolIttof o 30pHa'rlil

IO,ir )'qlrTb 1r0 \r/la.rlo01,. 3rr,t"lrrc.-,r,1lt,I11 ll("locTiI'lHo-\I ueTO;lil IIaticl"rttna flB'rt'I-

€1'ttri'l'irHiIie tte)'llo61IOe IIOJIO;I{OllIIe IICTOUIIlI}iii CBL'Ttt II I'I3O()l)AiliellIIfl - OlIu

Ha_\o;(r{.tcfl t\rcntl\y ltol)Ha.-Irr}III. l'O,tir9ctt, 11otsoI)\IIOCTII H0.\IIIeIICAI\IIOHIIOfO

BOI)Hil.rIa ;lo.ttt{tIiI 5t,t'rr, rCCr,rttl ltt,lt',oliotii - 
Ilo HJlaI}IICii \lop0 RlIIiOt' TOIIIICS

AoJr\.cHir 1il 11cr1,l1.) r,Iror' 3r,j)[iir.lo. Or' :)r'u.\ rtt!;\oc1it1'Iiou cl]()5();(tIt'I .111ll3r)lll'lu

Horrlerrclrurorrrbr(, rroroilr,I. 
-XIt'ro;1lr 

.llrr;r.-ra u [)occiI [2, .]l rrcrlo,'rt,i]vlol' lIo;lo-

ail,tl.r].-lr,tryxJ.-tLrrr3]-, l)aCno"'toili('IIItYlt) l]6.'llllrll .l\eIlrI)a FipIIllII3IlLi IlCIILIT]:e-

1\loI.o 30pI{a.-lil; o;lIlaHo, Hilti IIOHtliJil.lltI IIlilllI{ IIC:C.'.t('l(OBitltIl,I' l)1'11 }IeTOiILI IIC

AaIoT RoBlloTliIroLt.l u !iotn'l)o.-t ril)oIliI'l't, cllt''t'oCIIjthlllne 3LrpliiI.;tiI 5o,-rr,trtOrtl lllra-

IrIeTpa [4]. ][c.,recoo611r;}rro r.rciloJt l,i]ol]il'r'1, trt'Il llo'l't);ll,I rl]l'l orlIocIlTeJlbIIt,l-\ o1'-

BepC'lllri-\ 3cptiit.l Il(;l)rlllliil (1 : ;) (1 : ti) II .\l('lt('1' . I)0cc ['i] o6olrl(]'r :r1'o ilil-

Tl)),IIteItI{e, ;(OIlo,illl,ui .'t ult;iV aC()('l)lt.l('Cl-ittii tt.'tilt'rnrtoI"I, lIClll)il}ljlrIloU{t'ii OCTtI-

rit,rtr),t0 a6opltirrlttt0 cxoNlr,t ; :)'lo't tior\tlt('ltcarol) Ilcrlo.'lL3ollit;tctt l\Jltl HorI'l'po'rlH

{09



lrirl)it60.rilu0cIi01'o 3011Hil.-ril :r.IIallerp()rt,l -\r c 0.III()CI1T0,tI,IIrn.\t 0.rlrcpr,.l.rIl))r I : ,l.i].
)'c'rilllolt'l0IIiIol'o B le.llccIiolIc IIil ropc llit.tortrtp (Citi.\) [io-rrriorrciyr.t)p. r]oc1.()fr-
u(r.rii lril .\rcrrrrcrrA c acq)ollrrqccErrlrr; i1()B(,1)_\rrocrfltttrr? rrl)c;l.-roirirr..l Itipxer [;rl.I It'.'rot'r'ir-r',li :)'r()I o riorrrcllcaror)a 

- Tp)';(IIocrrr rlaro,r.ori..rcrrnrr rr ]iorrrpo.-rn
ll()tlt'p\II{,cloi't rtertnclttt. Iiortrtetrcrrrop.lo6a-reBa coc'r()rl rt3 r.[)(\_\.-r1]rB. rrr-\l('lI((\IIrIl,l\ tl6.tltl:tl I\cIIl [)tl IipIll]rI3]IbI Lrcnr,r'lICtIof o Brrl)HA..rtl . Ori v,,rterurro ryc-
ir().-ll,Jotlit.:tcfi A;1fl IioIIr.l)o.rfl ttp.,-trtreiiruof() B ,\Illpo nill)rrIr_r;111,11,(, li(]r.o 3ei)Iiit..ril'r(',rrrcHorril E1'r\.lrrarrerporr (i lr c orIrocilT".-r"r"r.',,,.rn"1,.r.r,,,., I : ,r. IIc19cLar-IitlllII Ii()lltt(\IICitr()pil .lltl6aqcna .sB.:IrItorcn rl)\-:lIIoct rI Ililrorolt.-tp1rryr rr locrrrpoB-Hlt .'r lill3 3tIitu1r.t0.-IE,Iiof o llIIaltc.t[]i].

()ItTrrqccliafl crclra rtolrTponfl
ROfrr) Toro 3cl)IiaJta c Ilorroqr,I{)
liot{nencaropa 0{Quepa

1[au6o.,rr,urc'e pacnpoc'u)aHeHr,re J.,Ifl Fioirrl]oJr.fl BepHair ]il)],nHrrI-\ Te"-recKorr()r]
Ir()iIvqlul tiorlrellcArop Otfrtlriepa [61 (crr. tr)rrcyno]i), coc'ro;ru1i.rii r{B iIRVx .rrurr3
cpatsttfiTcitL,rro rrc6cl.i],ruot'o IIIIA]I(j:tpa, Ho paB[eJ-IerrHLI\ Bt{aqltre.,ILHhnl BoB-
iIlrtrIHbIrI nporte;+(yrFiorr. J1uuaa-rioilrreKTrrts liolrneHcaTopa O{(rrrcpa Fre B,rtrrrrer
npalirllrlecHu ua tr6cppaqlllo rperbcro uop.rrAr{a, rro rroBBo,rrtcr noiqeficrBouitrb
rra a6eppaqrlrc Ilr,lcrrlux roprlAr(oB rr rroJvgrrrb Becr,]ra \oporrrr]o I{cupaBdrreg}rc
ocraroqrrorl 

^c{cpuuccnoii a6eppaqurr cr{crctrrrr. OIuaHo rreroAr,r pacrrera }io}r*
nellCaropa Orf(rucpa rra,rro paBpa6oraRrr, qro aarpyAH.fler er.o fipr,r]rLirrorrrre"
Ontrruelr cpaBIrIrreJIbno upoCrvro rrcroxrrri)' pacqcr.r r(olrrreHcaropa Otltpnepa,
rie 'rpe6yrcqYIo npIIr\IeHeIrrIrI cJroi+irrort nsr.il.rc,-rnrc;rr,noii texrrrri-,r, (5Entl .

llocHlr.rrr,xy Ho-\rrrcHcaroir Or[rlrucptr rr]reer ro;r6r(o crpepu.recnr.re noBepx-
Ilocrrr trr l(ocrarornro paccqrlrarr, cr(,rry (crr. pr.rclruox) ;rnrnr, Irtr c(repn.recxl,to
a6eppaquio Ha ocr,I ctrrcrellLl, \roi{ir{o r.rcrro,-rr,3oBilrb cpaBrrrlre"-rr]Ho rrpgcrbre
pacqerEhle t[oplr1,.'rr,r, flprrBeAer{Hr{e rl l7]. B c.rvqirr: cucri,rror r.ra;lrrvx jrr,lr3 ;)rr4
BblpaE{errIr.fI npI,IIrr{lta ro1. Brrll

P' : K' lsitr tt' , (l )

tle P' =- paccrorlurle or r(errrpa HprrBrraur,r trocJoAHeft rroBepxuocrr{ cr{crc}rbr
.llo rosltu trepeccqerrr4tr iryqa c ocbro; zz' - yLo.r rysa, Bhlmeillllero 113 cr,IcrcNrbr,
o ourrrqecHofi ocnro; Ii'- onrlr.reonoe paccrorrflr{e or ]leHTpa }ipLIBI{3Hbr rro-
c;rc;lrrcii [oBcpxrrocru Ao,rryrra.

I)r,rpnirteuue 1rfl Lr,' 65.ger

{r = .r,(isirr ! rarcsirl # -ar.rsirr* +
-'p arcr-sitt 

I [' * a:1t':-sirt u" 
- arrsilr /I' - u,zrsitl tt. ]-r., tL{.

r ^-. .:.ll,ia-sinu, __..,. ll,r,/-sinu,l
' n.,1'^

l [., 1 ,r.,tt , sin u ,: :ll'(':lll ' '- " -ltt,t:Sitr'14

t'3

/1. f rzrz" sirr rr.,

nnr 4
(2\

r1e P - paccrrorrrrrre or r{errrpa Kpr{Br{Br{r,r ucpaoft uoBcllxHoorrr,!io [peAilrera
(r. c. rouxlr s); n.r, a21 as1 04 - paccrorrrrrrrr lrex{[y uerrrparrrr ripr.rBrrgrr co-
ce/l lll{x rloBepxlloorefi cucreubl, olrr4 cBrraaflbl c roJrtr(rrrla]Itrr d t.r pa4lrycarru
riI)rlBrrlr{r,r rroBcpxHocrefr r rlroprry",rofi

Ai : ti,1 - ri -:;- d.;, i : lr 2,'.). \.r)
vro;r u, paBeu oyrrlre [epBhrx rpex qreHoa r] Bbrpaifierrrrrr AJr.fi LL', ytoil u" -cyNIlIe tropBLIX UflTI4 qireHoB, lIlL4 - Cyrfr{e trepBhrx ceMu qJI€rroB B BtrIpax{e}rrrr4
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'CoorgercrByrcx-\[Ie IIill)aHCI{tl"-IIrltl'10 l](r'-IIItIiIIILI llol'\:'f 6t't'tl' Itt't'tttc''l0llln rlo tlIIs-
Jor.Ilqrir,rrr,lroprr;',,t,,.r,, rro rr)'le-\l ;lillr(tul,t ll)III'orIotI0Tl)IIqecHIl.\ r[1'rlrtrluii 1't'-

gln u' .l BeilI4TITIIILI I{, t II .t oIIp('ile.'lrIl,r)'l'crt rfoprty.'talttt

il, . lf r -:- urrt, sitt tt,; I[, - [[.,. ]- o, siri rrr.

.'[ il \I I{ .

llpollo.u r' r rir ;r crlttlt tr,rec tia.rt it 6e1 t lt tl ll tTl, ll l Io cll-\Iil rI

I\roNr roJo "r1'ucii ('t rl'tt"tttr,lii IIcr()tlllIlti c1]('1il Ilil\oAIl'rcl
Il TlBIIA

As'=P'-l''.

( {)

Ii0MrrLllILlirl'()llorI I! rII)fl-
1] To(Irio S, t'lt. prrt'r'ttott),

(7)

rrl)r{ r}01)rrJr'ilrr" y - opAII-
rr j/ ir,irrrl'cn rltuec'irroi,i tpoll-

rtopprrli'iol)ir O,[r!rrtpir I'iItitl\t
nr,rSparrrroii aorrt' y)

(.r)

r.;1e l' - rral)ulicuir.'nrrrl,rii ()1'pciori, ('r)olll01'c'rl|) rotrlrtii P'. )\:tx lto.\lilollcill(illI
ctitcl.rn,rccnoii l6cpItuiur,r C-\elrr,r (crr. ltrrcS,rion) ct{-reprtuecnirl a6oppill(Irrl , I}tIo-

crrl\rafl liolrrerrcilr'o[)u.\l , j\o.rraiuit 6lt't't,.1)tt]tIIit a6oltltittltu troltlrti.:reii llcni]l'[]e-
Itot o 3epHa.rIir; ltl)1r D1'Olr "rryarIl, BIn.\oIrru{tlo II3 IiOlluellclr rol)il, rIili\illo1' IIe]l-
flC)HAIIHY.'IEpIIO ilil l,IC[lnTl,rBao]Ioe 30Illiil.,Io II UoOJto OTpailio]IIIrl oT IIefo BllollL
11pOXOjIET rrel)e3 tio-\trreIICaTOJ), Cr6pa;lyl u3o6palit'ttLIe R 1'0(IFit' ,S', COnla;1illO-

oi,rt a S, A6e,pprrr\r.rrr noprra.reii Ar noru.rqL)cHoro c0ttetlurl llt,Il)rl;liil('1'crr rrpoc1'r)1"I

r[oprn..:roii I II
Lr : :r'e2, ( ri)

r.Ae ;9 - a6crtlccit rouHrr 3ol)ria"rril, ee - ntrr;1par 0I{ctleill'pI{cllteril 3cp}iil.'lil .

Yrcl"u rroprra.Llr rz.' c ocbro rrcrrLrrlc-\rol o ilepHa,rla IttJpailiite'l'crI oqeB[/\IIoii III]

xc or\rc'rp rrrr0 c Ii u.\ 0o o 6 l) turno IInii tli<,r 
1,r 

lr 5'.-rcl ii

u'- arctg .+.- - arc[g r',, ] ,r; (r'i - l) '

3rraa y rr r0, .rct'Ho lriiiirl.t BaBIaCII-\IOc't'r, Ar'' : | (u') lt:rtr.3al\tlllllofo 3cplta"lil
rn rrarrecrrn ee rra rparflrH.,ru6o arnlloHCrrlILIl)ouilTL IIo,'Itr{tlortosI (upir tl'rort 1';1o6rrtr
Ir cIIo,-i bsoIJa'rl (toplr ;'"'r r',.Iarpari;na) .

C.'re41-ioqax 3ill\:lqa - rrariTr4 BaI:|ircI{\rocrr' As' ,= rp (u'), rI't'o l}t,IIIo.:llIEc'IClrI

1o (ropu5',rtur (o)-(9) c rrctro.,rL3orlil rrirl.\r I)iliILIycori Irotlel)-\lloo'rt'i'i .'Ir,rrrg ntiH

cuo6ogltr,rx rapil-\ret'poB, BaAatsatr l)ilCC'rorrtlrle ToqKLr S o't' tteltrtoii ltrrltell,\Iluc rII
HoMIreIICatropa IIiJ I{ollorpyKTI'Its}Ibl \ c9o61la;'tlctrnii' l)acc'rolttr{(' }lo?fiIY '-IIrIraa}II{
n116rrpaerca rirlirrtr o6p1aolt, .rro6r,r .-lr{u3a-Ho.lileHTIIt} I)iIoIIo.'tAfil.'riIcL B5.rIIl3lI

o:r rr",r,-,cxocrrr I'a)'cca, tAe rraxollrrrcl r,rlto5piii.flcrIlIe ro(IKtt S, coa;lrittaeNIoe Ilcrl,-

noi.i .,rnrrgoi'r rio-\r[crrcaropa. 'I'o.]ru(rinrn .-lI{II3 'rilHifio ttl,t6ulltllolcrl IIi} HoI{crp}'H-

rAC r0 - paAII)-C HI)lrlJUllIItr rICItl)ITytl-\Iofo 3epIia.'Iil
Hala T'oqHil 1{cnLiry(t-\IoI-o BeI)Hil"ltl . CrrgaI -\Ie}Iil\): ;r:

lr1'.'r oii

y2 -2r,r'i f (e2-1). (E)

tr' tr lrtttttlrtitc't' oco5erttitoB c"u-vqae uayrit6tt",tlt.tecltoro 3eI)Itil"rIiI ltl,Ipiiiticltlle il.'lrI
upoc'r'oii nta;1

LL' - arcl-g (alr,). (1) )

Tl.rBrrbIx coo6pal.rtetrnfi .

C.relytoqnii orau - u3[ICltetlrttr,rrttctttt'ir,]il
o6paarlrt, .t t'o6t,t tlJnrIo"-IIIfl"ItocL J)illteIt("t'rtr, (trit

As' : lr,
ueo6xg1r,Irtot,;(.trI H0IItlCItCiltU,II,I crl-relttl,rccnttii ti6epparllll'{ C\trrll,I' u3oOpa;IiL'}l-
roii: rra plrc)'IIHt'. llpn al'ou orIollrlllrlo, q't'o lil)I'Ilrl,lc | (tr,') u I (ru') 6yq)'r I{rllrrL
O6U1_VrO T0.rK). ;1:ttt tt', Coo'l'Bt-r'fCt'ttiYloII{('ro 3il;la}IIIoxIy SIIaqerlIIIIO y, a IICCOBUiI-

l(r,rrr{e HI)r4Ilt,lx 6r';1c'l'orrpo;leJIrl'rt, oCt'itToqltylo cQepu{eCHyro a6eppaqulo cxCrILI.

Br,t6oliorr cto6u,'1rrr,r-x ilirl)alrt)T])olr rroilirro lo6rrir,ca lll{tt}I\IiI"tl,lll,l\ ocrilTo{lItIl(
a6c1-rparluii c-\etll,r . I Ipanlr.rxa rroRil:]il.rlil, tI'l'o ocritlorlrlLltl a6eppiIUIrrl cxP-\1LI

lror.)T 6t,ttl rt6.-l )'rI('1t,t rropr{Jt}iit i,/l-10 ttpu JlIIilrltrTpe lIClll,I'l'yexltr1'0 3CI)Ra.rIa o}io-

rrt
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ATEPPAIlUU
OTITIIIIECKII\ CICTENI

IIoros

Paccrrorpcnu noJrerlbrc a6cppaqrru HonqeuTpllqecxnr cllcrell r o6rqelr ciryqae, Horpa

rrprr[]\rcr pacrroJro]riofi ril rrporr.]Bo,rrr,rrotr{ paccroflrrrr or cllcrc}rLI Ir IItIL\L'jT {ropu-v re.na npa-

rloilrrrr. IIo,-ryuorrrruc Bl,rpairiorrrr, ,\lor-yr olia3arLcfl roJrc;ilIr,r]lI1 tIl)tt pacrlol'c -vHopilrluBalu-
uIIx ('rrcrel{;1,err fio.;rr,rrrrrx r(,.lrocriorioB TIIIta clcrr'}ILI lIr'irtle"qa, II])oAIIa3traqctrtlLlr A.rltI

trprirroro $ororpn(xrpoBirrrr{-s c rrrrrcp{cpcuqrlollllr,i}Ilr cuoror}rt.ur,lpa}rll. 11 xl))rrlli rlpu6o-
poB.

l'IELI) AtlDRl{,\'i'lOh-S ot" CONCIiNTRIC OI''IICAL SYST}lXlS, b1'G. }V. !)r,-

pou.- Oil-axis (Iirtd) abtrriitions oI concentric -systoms aro discusscd l'lton tho objt't'l is

at any random tlislarrcr: {rom system and is a bod5.oI rtvolutiort. Dcrivcd cxprttsstott-"

may be- usclul t,otlosigrr iocal rt-.tlrrctrs oI \Icincl t1'po forgroatttlcstropcslorlrhotogralrlry
rvitlr nlrrltilalcl' ttirttott-bantl lilters ctc.

I{ouqerrrplrqec}u4c orrrrrqcortrre crlcre}u,r o6raAaIor ptIAorI IIeHIILIx cuoiicrlr -
O}III IIoSI]oJI,IIOT ToI),,aITTb 60II,IIIOE trONC SPCIIII,I trPU SHASI{TEJIbIIOII OII.IIO-

crrToJrnrrotr oTBepcTl{ti. lIancc'ren, HanpIr]fep. o6'LoIirrIR <Cdttpororrr [1. c.
(i;11)1. l.\ror()riluii 111;.r11, ;iIr('Irltu l2l,l' tllirr oitr()ctll'('"'lt,II(llt (i't Ii(\l)crIIIj I :1,5;
3tpriil.] l,rro-. ltrilii(ruirlr liil .',1(,1)ir cII('riTl)ofpil{llir 11 oTIIr)clI're ii LttJ llI (.)'rlt('l)t1-i'[t0]\[

1 : 0,lj 1r lr(r.rrr,r\t 4{f i2, e . il;il rr;(il. C'ro.'rb Itr,rcorioe Iiarrcclrlo }roilittu 6r,t't't, ttrt-
.t)-1lt,tro i] 1ri\riolrr(r'Ii'fl)lrrrocrilr\ cr'lcTOIIavr{).II],!io r1r'rr0tii SIIiIqIIT('.'rbIIol]() ]'c.loiti-
rrtrrti,(r u\. Li().'rr,ruoii nnrcilt,c rrl)ci(crirRirrrrol' 'r'aHilic H{llrqcIITpl.I{l0cItIIo cI{0r('l\tl)t,

]ra6orirnrur0 rrllr{ }iorrcrrrr(}}r Iro.-io?Iirrrrr'IrI npeii}roril; oIIrI rIoryl'6t,trl rtllrtut'titt-
rrLr. Ilauilllrr('[), ]1.rfl rrr,ir051)ocfiri c]l(]]iTpiI c IiilTOilil D"ICIiTporI]to-oIITl{uL}CIiOIO
rrpt'ci6pir;;onirrr".il -riir {l)o r'orr.'rirLrlrurri}' R oxr)rIo llciirre.,rir Ill, c. f.i], rICIIo"rtr3]tr-
Irt-li'L ;1"r111 r]ljV,leIIrrrI 't ),NilritIclc't{,ii c Ir0lrriuli,io uII'lL)114)tl)oIIlII{oIIIILT\ cBLtr()(lrt;t t,'r-

iloj,r rrit 6ti;ir,rrrux r'(,.-rc'cri()uil-\,lr lilriiric;1..rfl n1)rrlrolo,l,o'rrlrp:rrl)r1I)orJnrltrrt IIi)o-
l'fllii(,luu,rr oa)'t,i'rit'otj. O:lrritrio 1li)IIltL'tiL,trrlo HorI\(,r{'rl}lltccHlr-\ clicrcll ()i'pitltii-
rIuBilr'-lcrr o,rc)'1'o.rlluo-\r ('rr,jl('ttrrii o6 Ir\ 1ro.-rolr,r,r rt5cliiliri(r.rl,\. llccsrtit ltl)it i'iio
o HpIrBtlltn0 r0"rlrr lioril(or1'l'l)n,rcctirr-\i oIrcTarlI Yrlo-\rlrrIilL'1'crI It [2, c. 5(il, r';((\ l)ilc-
cllo'rll(rlr rrir('r.tu,lii c"'Iyrraii, ,ioi'/tii Irpr-'[rtct rr;rotttuii, ]rr'lilreull1{}i}',-rtti)rtt,lii Ii otil
c1rc1'r']il,r..I' IJ';,irr"r 5o.,r0c o6uirrii C",r)'.raii, HorAir il])r)A]ior rI]Ioer Itl)orI31lo.-tl,ll1''lo
rltOlr.rrf'. fi(, flt].'rfl0tCrt it()li('ll-\IIoCtbt0 Ill)11x{r-'ItII}I oTlloolt:loilLIIo oCtrI CIi("i('}1 1,1.

l. Itpnorraua rro.[fl Korrqerrrplrqecmoii c[creMbr
IIprr orcyTcrBrrrr acrrrf]farrrSua

llencc'lno, qro 0cJrr'I aclur'-\rit'frI3u .1r liotrrlcrl'iprlqccHoii cL{cr0}Io orcyrcl i}ycr-t

(raH rrto rtaH lr ri rrl)()u3R().-rr,rroii ilcrrrpi.rprllarrrrtiii oIICTcrlc),'to.ll rrcp]lo]I III)tI-
5,;rllitir'rrrrtl l)ii;t1r\(r lipr.rlrlr3IIr,r rro.rtfl, o6piiBolrilrlrloro yBItIIN{I{ rr\'qHa-utl "]tvtteii
rrprl ,\ra;rr,r-\ \'r'.rir-\ I1o.rrfl 3i)('ilrrfl. o[])(';lr'.rrtorcrt (l]oll.\1Y,'rttii IIc't'qurt;t;t

lt
il

t,,,, ,ll' ,rrll I

IIOJIEBI,IE
HOHqEIITPITIECI1iUX
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1 1:l
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3ilccr '!- - r-rntrt'lccNafl ('II.til t]]ICTLrlrbI, i /?. --qrlc.Iro rro ncl)\rlocrt,ii ctrc.rclttt,
11;, tli -1 -- IIOliaSilrC.lrr Itl)(\.-ro]r.rrCHrrfl; ]l u ll' _ pal{r.r\.CrrJr ril)r,rBrr3rrbr IIpeI_rrertr il trao6ptr;xetrult coo'rBercrRCrIrro (n;rri r;pe;1rre.f, Tilri rr rre,r5paineurre
rpe;lrr().'r a ritrorcl c rf t lt rr.rt, c nrnrrr) .

(l)oPrr)'.ra (1), o.trrirno. ,{8.:rr{ercrr rpy60 upir5.-rrr;xcrruoii, u rrpu 60.nrroux
-vr.rla-\ no,-If ce rlcll().lL3otsilrL He.Ib3.[; ripo]Irr Toro, rIJ)ejIMeTMOr{irrrr.r}f0rr,rrpo-
IISIlo.rILItYlo tpoprrl',3IIitqlrTe.-rLHo oTJrrrqilioqvloc.s or crleplt._tccrt6ii tr6ueitr_
HocrII. [Ji,t]]enert rorr]Ivlo r]oprr1',r1' il.rl ]iI)rrBrr3rrrJ rro,rrfl B ]iorrqerl.I)r.r.rr:r..Hgri

riie !.- IIStsecrllafl dlrtrirlrrn io. IIa 1trrc. 1 c.'rLr,l)'er, rr1.o rillfl.\riiri SOS, J{B;,rfr_
ercE rrceB;(oocblo ctrcrerlrlt, T. e. onrroii rr3 orrrrrriecFitr_\ occr:r, lpo-\o;l.au{rr\ qepe3
ToqH)' O. lIo orlloItlolIIIlo ri SOS' lloixlro l)accrrrrrirrb rrilllillicrta.-rbrrr,rri nv.rgH
"lrYarerl, Ircroi'Ir{tqil\ rr3 1'OrrriIr S', rrpt'1lrc-rir, rr {oplrnpvlor4uir ,roopnio.r-o-u
roqHe S'. .("'tl lrrlro ral)alicna-rlIrIIoro il\'rtriit ncl.,rcl;tierrnc ltBo6irl;rit,rr1r1 orrl)e-
Ie".r.ae1'crr -Br,rl)itiri(,rrrrerr I2, c. l0]

Prrc. L Pactro;roiric'uuo rrl)c;1.\lr,-
ra rr uao6paxiorruri 1'\,qrr iiolrrlerr-
rprruecxoii ctlcrolnr c r\rlurl)orr
Iil)lrr]]t3HLr n roqttc L/

crIC'j'(']lLr, IrpI'IrojiIt]-Io_ f..Ir{ npoIIBIIo.IibHot'o npeArrcTa r{ cll)arJr)ll"'riIB}-ro trprr
.nro(rr,t-t vl'.la-\ uo.ra. i{ou1'crrr\r, rrro B crcrerre. rier a6eppaqurl'unponEx tryqxoB
JIyqel'i' it TaHiIie aCTUIIIaTIISlla,-- r)TOIO lIOiIiI{o AOCTI{I}IyTb, IIOIreCTrrts SCCXO-
Herrrr0 rra.rr,rfi RxoArrol'r SpaqoK B I{errrpe HprrBrr3rbr 

"r"""rror. 
E.t.40rr rrctroJrbSo-

Biirr, no.-Iflllll)'Io cIICTeII\' IiOOpiIrIHar, rrorrercruB uo.[Ioc B JIOIrrp r{pr{BnSlrhr o
crrcrolrLr (pnc. l). lIa prrc. 1 rrsodpaxcrrir otrrurrecxilrr ocr, Lucievu Aoc,
roB0p\Hocrrr npertM(rra .,1 ,9 U noneli\Hocrrr rrao6paixerrr x cs, , rr()ropr,re .frB.'rfl_
rc1cfl rrolleprllocl'rlrtII Bl)aqtrIrlrfl orHocr{re.rrbr{o octr AOC. llo.l.nprrr,lrr }ioop,qrr-
Hilrbr rorrlirr,9 cyrr, Pr_rr to. lronepruocrrr cncr(,]rrrr le noHaaai,r,r, urodri rre
)'c.'to[iIIr{1'L J)I,IC)'lroIi. 11 1'crr, \-})ar}rrelrrr(\ uol}cl)\loc1.rr Ipellrretr rl]te er Rr.r.\

P, ,.,' rf (ro), (2)

t) l)' ,, 1)"ttt-L' "l'1
I (3)

fIolcraBl'rr cloAtl 3lta.rorrtto P., na (2), rrirxoilrrrl nrlrl)iriri(rrurg u rfo.'rEl)rrr,r-\ Fioop-
,qlrlara\ F" 0't r.-rn ilon('l)\Hocrr{, ira xtlr.opori ,,nru;1rrr"o rrs60prr;rieune:

P'_ rr rrl
-"'-/',,,+t ({ 1 -i zlq )

(t)

Ouenlltrutl, llug (rona.rr,ttoii noecprrrocrri cyllrrcrrJcrrrro BilRrrcrr.r or. grr:[1 {t,rrx-quu. rp (ot). l'acclrorprnr rrarr5o,,ree Biti{irrLre aracrrrrJc c..ryt1;1,r.
1. Ec,rru rf =, P, . colsl ,rouF'-= gqll-sf; nnrrrllrr a..,oor,_,rrr, ec,.trr rrl)rrArrer

llilxoAllrcti trit c{t'11e, IioltqelirplruHori o ciic'r'e}lol-r, r'o n I,rBo6llAair)ItII0 TaIii{ie
.]-,9Ti1 ,],, ct[ e|c, ]ir)rrrrerrrlrrlrrnofi c cr.rc'rerroii n nrt,ronlc.ii 1,"irr1'. Hprlrrr3Hrirl' ; q)oIia.-tr,ilirrl il(rBel_)\l1oc1.r, R ilTotr c.:l),(tilc _ crfcptr ]taAnYca 1,. 

^

2. lllrc;1rror n.-rocxrrii, rrepneHjlrlH\,.,ulprrr,lii n oin'AO'c;'o.,,.ur.,r,rrr) rreprr-
nr'tona"T r,noii r.rocHOC'r'I)Itl r] r0.1fl])Irr,l-\ li()ol);lItr{ilr.ir-\ il:lili11l{) 3 riir;lir

P. : P,,/1ir.. 16 rl' (tr.l.

114



1-l
l

floAcranrrn ll'r', n 11), uoryrlflll rocile npco6paaouattrtt'"t

1zr',,,,t[ )-I (5)

't) Itolopot'(i (rt,,,,1{p ) -1, a rnc-
\t( )aic'f 1l]) I1 M l \l il'lI) l) i] :l.l itrlELIg

rrlrt,r Pn . cr )HCII(!IITPI,IOIITeT

0 ' 1 J 4Po

I)uc, .1. 3antt0lrlroctt, :)licl(eET-
pirclrrcra Tlorlcpxrrocr]I n3o6Pa-
iHe IIrIfi or 1'n ;IJrn I t..rockoro
llpcllrcTa; ttr\: I

I -l- (rr,r(t'/,,)-r gos trr

i)r'o vpitttltttilue !ioIIIIqLrcrtol'o ccu0rIrl.fl r rrapal{t}1

uclt'r'l)r,rclI'rcr e ])ttBrrII (rZ,q'P,,1 -1' Oueelrgno, e

SHaqr)u11r1; IIallpIIxtt)1,. IIpr'Irl('rI nr9 : 1, rot'.1tt

paBerr iryJlro (e = 0),:r. e. Ilo'rle 6ygeTcocpoii:
npuP. ,1 e .'1 (rtaptr6o.rrollg), upl{ 1'<
.(-Po.<- oo ttrtc('rl e { I (lr.r;rnncorrg) II, }Ia-
nut 

"rt. 
-npu 

0 .1- P o 1- I tttt.,t,u-'taelt rr'tlep5o-
.'torlll, raH Italt e ) 1. OucrlnAlto 3aBUCI'IIIOCTb

e : f (.Pn) reto6pail{il(r'rcrt })ilBIIo6oqHori rtluep-
6o;rnqecriofi xpliuoii (prrc. 2). FIa puc. 2 lprr-
rIflTo n1(P : 1' I'accrrorputl :rorepr' 6o'nee o6-
qufi cnyuafi, HorAa npel\Icr npcilcraBJlfler co-

6oii Honrfiecnoe ceqetIII(' R \{eplr;1lloHa-lr'rtoii
II"IoCIiOC'lII. oIIpC;I0.'lrl('rlo(' llLIl)i\;IteIIllell

TI4r\I, rlro et,tl L .- !, r0 nao6pa;+teHrlc "rlcitir{T lliL

rpoHa.;rt,itoe rto,te oraIIotsI{Tcrl IIJIoctill\I. Ec"ln e

crircpoii. rtoHrlollrpllqnoii tl cncrerroii), uo.:l)'qacNI

t,, = 

-!- 
- rf 1r,r)I | 1 -f ,'cos trr t

r'.le l, - raparlerp, le 
- lttctleul'plIcI{Ter Fii-)Il-

eoii. llo[cranuo ((i) t (1t), rraii,r1err roc.'Ie nl)('-
o6paeonnnuii

t,.ll
r I - a,nrr,l - ,'ti I ) I -' rl -rr;(L1 l''u' 

"r

O,rellr;1HO, (7) :LaIUUC OItuCLIllileT IiOHI,IiIeCHot\ CetIOIIIIC, III)IItIClt

n('rpir ur,tcryttirtlt,\ lt+t-A . tt :lliorlr)rn'J)Ilctrrre'r et'o ei (1 -;-

(6)

(7)

1l po.tIr Ililpil-

nri l,l . l3iruc-

c(rcpc; llt r l, - 1rr't') -'
, t) (trltt'lrtcr rtll.'trlcrc.rl

, ttll ' t t.l rrst .

'I,r,rt(l l 
ttrQl'1

llnrrr{I.r UJroBa]trr. u3o6pairie.rrnc R JT0ITI Cilyqae'1iI]iiliO JIe)*tr{r iIa c4lep(') ttoII-

tlerlrplr.rrruii c crrcreilroii. 13rrnc;lcurlr,re Illtpi,IllicIll{fl AaIor rorlHoe 3lraq('lII'Ie

ripnl|lrailrt rroJlrr ts HoEl\oHTpI4aIecHoii oIICTeNILT rrpII .il1o6blx ylilax flor-I'fl il oT-

;ruqlte, or rlropuylr,r fler:t1na;rR, rlpI{roAHoIi ToJILI{o lrl)I{ lrairblx yrnax [o.]i,I rI
;rr{mb llJrrr c$epuuccrtoro r{Jrrr rrJloc6oro upeA}ICra.3atterurr, uro (4) .}Io;lt}lo
ItcIIOJtb3OBaTb I{ AJlrl BLIIII{CIeIILITI fipIIBI{3IttJ IIOJItI B IICIITpIIpOBaIIEOI{ cl',lcTC-

Irc, coc,rilB.r,re1r]rofr uB ]tonr{eHTpr{rrrrcH}Ix I{oN{IIoHeIIl'oB c rICnptlBJIeElrt'r1\ttr a6ep-

paqrrrl\rrr uIIpot(ttx [yqnoB u IIL'I4]\IeIo[trIIx ilcrIII]IarlIsNIa; npll 3rOrI (4) npu-

Ircrrrercrr uocJreilotsaTeJrr,Eo H Har+illoNry I{orlqL}Ilrprlqecr(o}Iy I(0NITIOEeIIT}' 0lre-

r0trIbr, 1.. 0., BLIqLICJII4B KpIIBIIsI{},' Lr3O6prlr+(eHUfl A"IIfl IICpBOI'O HO1\{I1OE('lt'til'

rrpr{rt}rlraloT ee 3il troBepIIIOCTL npeAlIeTa iI"rIfI RTOpOIO }iO}I[OHeHTa I'I l' A'
' [[pr*r.,p. Pacc.rrlracu HI]r{3r,rBHy tro.r1.rr HorIqeIrrpIIqecHoIt 3epHaJlLIIo-

".rurrB;r]oi,i irro,,'r,,n,r, (prrc. lJ) ; i1a,,.r'1, ,iprurrrrru cucltlDtlil ilaxojtlllcrr s lto'rtttr O.

l',iccrorrrre Pn : o.!. : {oog trr, op.gerr,Hllfi yro'rl ilo'rl'a o '- 9,25 7 I4'.'
()rrrtrrrccHarr cr.llra tp clrcreur,I IJ nallliKcl{anbl1ofi o6licru paBIra 95,762'10 -anlr-r'

I:'iroclrorpr.ru cgaqa. a c,ryqaft 
-rrro"xoro 

trpcA]Iera 
- (nr '' - tx' -- l)' IIo

(ropruyre (5) naxogrart ;1.rx npr-r(ulJ-rfl 0oHaJrbHoft xpunoft

P' - -104,42it urr/(l -; 0,101+1+23 cos ro).

oqoBfiArro, Dro HoHuqecKOc ceselIue (s,rriruuc), uaparretp }ioropoIo.. pitl]oIl

-fi4',)+25'rr agcqerrrprrcrrer 0,70442it. }I;rocxocrr, aueprypuofr Auu+parMLI

ili



coBllecrl{rl c roqliofi O, .ITo aBTorlarrrgecrtir oSecuerIIIT lrcrpaBJreHl{e HorIbI II
acrr4r-\rilrrrsrra. (JcrroHrroft a5eppaqIIefi cucre]11r, vxyArrrarcqefi paapemarcqyIo
ctr.:t\' CrrcrctrrLr, rrB.irflerca ctlcpr.recnaa a5r'pptrqrr,E; r,rctrpaBr,rM ee AJr.s Ar{a}rerpa
orBeJ)c:rrlfl D '-.70 \ItI. He IICIIfl.E orrrllrrecFior"r crrJrr,r Cucrerrr,r n ntr6pan grx
JIIIIISLI creH,ilo H8 (tz, -- 1,5163) . Itgricrpt.ri'r.rrBrrrr0 a.rrrrt\relrrr,r rrctrpar.neusofi
cr.rcrLrltrrr cJeA-yrotru{e (n lru) :

- 100,0, d | ;5, (i,

-155,(;, rl" . 124,11,

-280,0, d, .. -12t*,4,
-155,6, dl ,- - 55,0,

r; : -{00,0,D :70,
Sarrertrtrt, trro c{epusecnafl a6eppaqnx DTorl crtcre]rrrr ]reu.acrcrr c r{B}regegtrer\r
yr.ila troJr.fi, Ho DTo trBMerreur{e HeaHaqlrre.rrno (plrc. 4) . llo.rry.reurryrc cr{creMy

s' : -5,42,

i/1 . 1,0,
z" ,= 1,51[i3,
rz3 : 1,0,

nt '= -7r0,/25: -1,516o,
/?6 : - 1,9.

Puc. 3. Soptta.rrrno-.rtrriBoBitfl rtoHr{eHTprrqe-
oRafl crrcre\ta, pa5orarorr\itl rrllrl rioIIcqEorI
IIo.TIOE{eH]tII rtlleJt{r.Til

P nc, 4, I{prrnr,re rrpolo;rtuoii cSe prrvecxoii adeppaqrrrr
secroii crrcrorrrir /iJrfi qerrrpa rrotx (crrlorrnan .nnnna)
nan)

-4/ e/ r'slm
As' sepxa;rr,rio-;rr.ruaoeori Horrqerrrprr-
II iInE yrJra troJrfl to : 0117 (rnrpuxo-

Iopuaonra'rlrroii ueproii orrreqerro rro"toiHerrr.Ie Iipan BxoArloro BparIRa

l\loir{Ho I,ICuoJIL3oBarrr II I.-Irr cJryqa.a, Hol,fa [pel]Ier Ec .aBjtrrrercr1 rrjroc6ocr6ro;
HanpI,IIIep, A"rIrI npeillterrr rrapa6o.rrr.rqecfi oii r[Oprrr,r

Pa - 2000 urri (l l- cos ro).

Ma (7) riiixo/inrr

P' -- 99,21+4 r;ul(\ | 0,049G21 cos (o).

T. e . $oxaab]llTIIrI'IBa.E ,tlBir.sercr{ oJrJrrrncorrforr, rro c MeHbrtrrrrr axcqerrprrc}r-
lerolr (e - 0,049ti21), neiHeln AJr.rr trroonoro trpeqMera.

2. carnrra,-n,Hafl KprrBrr'Ha rroirfl B riorrqe,Tprrtrecfiofi crrcreue
c lrollcnpaB"rlclrlrbrlr acTrrlltaTrlSllolr

Bltne;1eiu Bblpairielrl{e ililtl BlnqrlcJrerrrr.rr rroJoi{iennn rfioHyca cnrrrrril.,rbHoro
TOIIKOI'O IIYqHA B IiOIIqEIITI}TIqECfiOfr CIICTCTTE. }Tirri rrAgEC.rNO [4], CiIII,ITT;I,TIIJHbIft
rloHl'c AJI-fl oAIrHorIrrori ctirepn.recnoii rroBell-\rrocrr,r ,irei{irlT rra np,r1lrofi, coeArrg.fl-
rcqefr rouny nllerrreril ^9 c 4cnrporr Hpr.rBrraruJ rroBep\Irocrrn (proc.5) . Tlxxax
eTo IrBo6par+ierrlrt] t{olirro cqr.rraTrr rrpcA\rero}r [.:rrr Biopoii roBcp-\rrocrr,r, HoE_
qenrpr.r.rrroii s nopnori noBcpxHocrbro, ro carrrrl.a.rrr,[r,rir ,]oxyc, ]roHrIeHTpUqe-
oxorl crcrclrbr rra IIR)-\ noBepxrrocrefi raxxe 6yger ,'rexrari ria-rort xie npilrofi,trro rr rrpeA[tcr, FiilH orreBr.rrHo I,I3 reolrerprlqecHrrx coo6paincEufi. 3ro paccyiR_
AeuI'Ic iloi{{Ho p:rClIJ)oCrpaIII,IT[, I{ IIa ilpOII3Ro.:IblIYru HOIIiIL)JI'II)II(IeC}iyrO CT.ICTCNTy
rIB riz froBCp-rrtoc:rci'i.

l1{;



l,accllorprrrr rIpoIIBBo.IlbuYrc HoIIqeHTpIaqeCH)'ro Cucrelly (crnr' prac' 5) ra

Haiirelr ro.TIi);'H0tIIIe (.,ort1'ca cflrI4T1'S.rILIIoro u\rqlia [flR 'rryqar SaAarrHoro BeJIr'I-

"rriilir" 
p1, II1, (D. llo nrrr,,r,,ornrrn rr nprrrorl SO,t'(ncen4ooclt) Jlvrr -\IolnHo

cqI4TaTb oc0tsl,lll LI I4OIIO.TIL3ORATL A.TIfl RInqIIcJIeHI{fl no'TIoi+(eHILtr TOqKI{ s' {op-
r\{yJrbI [2, c. 7]; rarrreert

tl

,' - 11.r'Sln --r, f, (l .
,1

l)'-- l', ,.
nilrrI slll Ir'

r[e
Itl

,r :I(n,','.i,, +*' ir.csi '#)'
v:1

3lu rrtpatnt'tIIIrI tIoBBO.rIfllOT Iliii'iTI'r lIo.[oifie]IIIe calfirra,'IrIIOTO $OXyCa B O6q,eill

l\r\,-.->
Prrc. 5. Catttrra;lr,lral ttplrBltillla tto;trI (oHlleHrprruecroii crICTellIr;I

Pnc. (i. }t olpole.rerlrro [oJro]IicHrtr ([orryca ,S' lrepr'rguouaJlL'roro 6ecxofiecHo roHRoro

nyqria r(ol]rlenrpuvecfior"r crIcTeilILI

cJ)qae. R qacuronr c.rlyqae, HorAa rlpegrIer rIJIocI{Ilii, r' e' P1 : Po/cos to,

I{I\ICE[[
/1r cOS (0

ru : ar('sttI * r ([ ,

(8)

h : nrlIt.

rAe P0 - paccro.rlllr{e IlJ]ocl(ocrlr rlpcAxlcra or

(T e,necxonttqeclia.s cLIcreIIa), y-rl,Irbltsitfl, qro

,' 1t1 
--t' (nrl'r)t'

.,- I 
-,-i - QtrPrli I

r{eHrpa crrcreNlll. flpu rp:O
nr[I 1u' : Srcsin- -+. Hirxoll{xt

p, - 
ntP. 

- 'Lr lr.t. (9)
/,,,. , t COS t't /1,,r I I

tr{ur,tllu CJtOBarIu, It DTo}T C"tyqae rpoxycrr carIrTTa.iIbH},Ix flyqefi ile,{{aT IIa trJroO-

r{OCrlr. Bnena o6oBrlaqeHu. p.: 1/P', nepcni{me}I B},Ipai+(eHI'Ic (8) n nupe

ri": ?iisirr(a'csi ,,+ ', ,,) - + (to)

Pag.[ara.s D't'o BLIpaixCHIde B CTCIISIIIIOfi I]fl4 IIO CTeneHflNI /i, uO.nyulIlr

,# ,,--,-, l, t0 "'l- r"({r' $+*) t ' (11)

TNC

1_U: ^ i\;

l_t | __
,3 \ ,i*,

'Q.1gnr'rgtto, npI'I \Ia,-rLIx /i clo ut tpa;rioIIue coBrIa[aeL c (3). 3alrerralr, rITo BLIpa-

,1,L7

E+(;[-+)'
+),

4r



;lielllLrI (10) u (11) rroaiut) IlcroJL3otsl'rb ;1.'rfl rll)rrrrrcJreHrrfl norJeprlroc.rir cir-
I'IITTIIIbH.OIO rr3O6paEieHrrfl rr B.r'Ott Cjlyriae, liorj{a P, Rn"uxcrC.a nlrrtrrtno..r r,rrofi
t!yrrxqrrefi (l); n ('.-rv{ilr} rr..rocHolo u}leJ}rerir c.1c.{}.c.f Ilp]rrrrrrr pr' - p,,,,,.1,1y, 1,sj\Jfl riollllqccHoro cLrrit)IIurI II)';lilIo R3trrL Br)Ipa;IictrIIc rlrrxa (ti) .

Cyqecrnl'er cB.rI3r, ]Ic;ii.-()' rIo;ro;rierrrrerr ,p,rri1'coB cat.rrrra.rslrnr .ry.reri r
roJrellor-r ct|-rcltu.recxcu"l rr6epparlrrtii. .iIc.iicrr}rt'r('.1 r,H(], lr3 Irrrc. lt lcrro, {r.ro tr},rio}i
,lyqeii lro}Ilrr() cqrrrirlrr occt,r,r-\r rr() orrrorrr0ujuo ji rrp;riroii so,s, , 

'n 
,,,,r.,,,,",

cor.'r a clro [2], nrreerr

i)' -= l)' - ls, (12)

r;le P' - paccrorrlure roqlirr S' or rleurpa O; l;'- coorBercrts5rrcqaa nilpart-
crra,uE,Hoe paccro.flHue, as - rro.tclBilf crleptrvccnan a6eppaqlls. o.renr,ri(rro,
cc;rn As : 0, ro tro,-ro?rierrrr0 c.lrrlrra,-rE,Eorb r[oHyca couougn", c uao6pa;ric-
III4crl, Itoropoc coBAaor \,Bxrni u}.qoli.-rlrrrcli, oHpy?fiaroqrrx r;rilBrrr,ru "ryus,vs' (puc. 6). I{aaorcrr troBep-\rrocrr,ro llerqua.r.i 

-ronepxrrocrr, 
rrso6paixe-

ria;t, o6paaoBaIIIIJrI0 6cc1i1,11p.1111, rurrrirllrrl 11yq6arr11 lyvefi, trpoxoAflqr.rMtr qe-
pea rteHrp O crrcrerrr,r (e.ra noncpxrr()crb lbrpa;riaerc.rr-(4) tmi (111 .

3. llaxoxgettrtc t[oriyca rt('prliuroIra.rr,Horo 6ecxonesno roH6oro rrvtr6a
B norul(,nrprrqecriofi errcreMe

A.'ra uaro;ti;(t'urtrl t{roiir t'tr \rr'l)ir;irrorIl,'rbrroro Secxorrc.IRo rorrKoro uyqria B
ri()trt(ellTpl,Irtecxoii crrc'r(,-\ro u.lcrro;r r,3\'orrc;r (top,rr1..:raltir .]Ianro [4]. A,r.s oq11-
tro.rnofi roRel)rrrocl.rr ;iiirrrtuolr :lrv rloprn'..rv ri tJrrle (crr. plrc. (i)

ltt
,-\l!'- r,,.1 l-' ' (lClt lgl')'

rle SM - paccronln.re o'r rorrHrr,-! npe.trmera Ao ocHoBirlrl{.a ucpfre]rrr4r(\'.Tr{pa,
onyqcnr{oro rra r(r,rrl'pa 0 cnc'rt'rrr,r Ha,fyq, nxo;1flu1uft 

" "rslcrryi 
JS' - puc-

croJrrrrro lleprlrIr{)trit.-rI,iroro r[r0xvcil or o0HoBatrrrli ,\r rreptrerr;trr]iv,.'rflpir. otrv-
IIieflIIoro IIB rt(,rrtl)ir (J rrir rrlrt';rou,'reunr,rii .,rv.t.

O6oarra.rlrrr .l',11 : -fr, -\'.t' 1r; upr.r,lrt,urrrt (1i-i) x uepnofi, nropoii, 11rt,.rsr:ii
rI T. ;1. rloBo]l\rIocI'rr e rrci'(,rrr,r (lt - t\[[r - r.urBaprlrrHT .ryva):

1 tq ir,- ts ir
rtll , l,'

(t4)

I 1 {{ t,,, t{ i,,,

,,,,-\;J;; - lt; -.: - ,'r

Ite (L4) rrarolr{rr

t1
",";il, 

.. 
,7, --

I{a reorrcrplrrrccHrr\

(l ij)

I1 - P, cos ttr'

Ilogcranun (1{i) n (15). rro"-rv.rrarr

lll

"^;; 
,l'r c-. x, ' t (ls l, ls 1,).

3uaa fio,rloifioHrr0 cafrrrrit.ilblloro rfoH\rcrr,

118

orrpoAe.ilorrflo1'o 3t{ilrre}ruetri P'

(13)

1

n-J r- -
I-;J; -

r ll: r. - tl r.rtr:

tt"l. l;

rrr
- - ) (lS i, trj l,).

1, L,)

coo6paaicrrrrii (crr. prc,. (i) c.tr,;lyor', qro

lil

\.

( I ti)

(li)



(11), MOmUo uafirrr Acrrrl.rrilrrrrre0Hyr0 pa3Hocrb .s',7 n4oll J]yqa u3 oqeBuAHOIo

BLIpaiHeHE.fl

S'F : P'costt'' - fm;-t. (18)

rile P'otrpeAe.'Iflercrr (10) uxu (tl) trpeALIiIyq,ero raparpa{a, /-u, - IrB (17).

\Ioaiuo raltifie npeAcraBl{rl (17) n {oprre cretreHuoro plga (uo cretreHflM A):

trprl lrol\{ crelyer npI'IH-ETb Bo B}lIIN{aHrre' qTo

. l|
ilt - tlI'('Slll --,

/tlr I

Paafloirrettue (17) n C'rottgttttoii pflA nocJle npeo6pasoBauurl npuuuMaer BUA

(o6osuauunt rr,,-,, tL'; Irr,', I')

+:,,.lrr--+T - (1e)

flplr lra.lux yr.ta\ u'(crt. p11c. (i) YC.:toBIIS IIc[l)aB,'IeHI'I.tr itCrIIrtIaTI4sNIa, HaI(

cre.lyer raa (1tt). rtoiltllo npu6.tluittt'tlllo 3i-lrl{ca'rb B BI4Ae

I)' .= I' ,

lle I)' ra 1' onpegeilflrorcrl ue (11) rr (19).

O.IeBr,rAyo, rrro rtplr ]ltt"itt,tx A: (urarur,rfi.ttY't 5.-rlr3oH H rrceBA,oocl{) nrrpaxte-

urae (1C) nepexolrrr n (1); Lrrrr,rrrrr cJroBrl\r1I. tbOnVc NIepr{[llorlaJlbIIoro ryq6l
;te;,+iIIT IIa rtOBepIlIOorU IIe'rr1ni].llfi, Til]t i'He I{aH r'r t[OHyC Car.I'ITTA'T6IIOIO IyrIHa,

T. e. acTrrrrraTllSlI oTcyrcl'B\rt)'f.
AnTop 6.laro;,aperr n't. n. ]lolronttii 3il rrorlou{rr n pa6ore, a raliifle

H. B. Ciemeulio rr B. Il. Ilporrnuy 3ir IIpoc\to1'p pvnonl'lcl{ rI IIcIIIIrIC salleqa-

H.tttl.

{7 rrarr 1{)7(i r.

.ilrrrePar)'Pa

7. lJr,,tor,,a,{. tllrlrtlt'pa()IIrl('cliarl ollrllliii' X{', <llcrivccrnou' l!}71'
2- llorttta 1'. liourlt,tt'rpttrt('('liltO OltTlttItCIiII(l ('IICT('\ll,l ll III ilpllllellOIIIIC

6opocrpot'utrtl. \1.. <rllaltiar>. 19(l[).
3. XI'o1,,,,ir,,ra /{. Iir',c ttli,rr.ttvcctioii trc'r1to(ltt:ttriirt' }I" t]rtt;trtatl'Ir:t'
4. t'.r,r,oy,ru f. lle'r:oi1r,r,ttc'ro'r'tt oIt'l'llrlccl{Il\ cIIcl'('lT' OIITU, l9iJ7'

Ir onrrrqcclioll [1)lI-

i 9(;().



\ri,\ {11 11 il}1 ]I \l'It (] CCP

II i] ]] E (]T}1'I ]i }) I,I 1I (] Ii Oil .t CTPOOII 3]I II]i C Ii O {i OE C].] PJJ-\ TOPI{I1
Torr l,\'111. 1t)78 r'.

\POHI,ItiA

vnaa<rrr llpeerrAuy'a Bepxoerroro coBora cccp or 1g 4eBp atn lg76 r.
t(pr,rlrcHaa _acrpo(rr,rauuec*a.s o6cepirarop,.a AH cccp ,ro.pu*g.ou opAerroM
'rpyAoaoro Iipactoro Buarrerrlr aa fuocrur'rryrr,re yctrexu B pa3BururrcoaercHofr
acrpodr.rar,rrrr rr acrporrolrrru B genarofi [.srrrJrerxe.

flocrarton'leitlrert I'",tiltsrror'o nourrrcra I3!IJX or 28 cenr,q6pn lg16 r. o6-
cepBaroprlfr uarPaifillclitt f]rtn,-tortort ncpuoii crerrerrr4 ea paapa6orr{y, r{Br.o-
ToBJrelrrre rr Bnejlperlrc losoii TexnI{}iI{.

B anpe"T c a o6cepuaropIIII lrp()\o,iqrr.'r lIc;+ilyualtogul,rii ur.r]ruo3rryrr <llpe6,
"-IclIbl }rarHl'rrnr,tx no.:rcii B ltocrloct'),_opi'iliuraoBar*rr,rfi no upeg;roxiearuro Enpo-
rreicHoro r[r,ratr-recHoro o5qecrna u lIc;ri,tr.ntipoArroro acrporrolrr.rqec(oro corc_
ea. R |a6oro crrr\rno3n):Ira rprrrrr.rrn vrncrire onoro 100 ripeacraBr.rreJret H&yr1-
Hbt-\ yqpeE{gerrr.rii con-c:rcno_ro crirosa, Bclr.prru, fl\p, lloirsmlr, Aur.uq[, fi,r,_
Jrani1rrr, I,Ira.,rnu, CIIIA, OL)f.

- R HoHqe onra6pl cocrofr,rlocL, cr()Berrtirrrtr{c lro peByJrbrararr ua6;rro4errgli
Flouoii JIe6eAs 1975 r.

(lo'r'py4I]trHlt o6ccpeal'opnr yqac'rllouil;rrr r pa6ore p.sAa coBerqallrri, n6lr-
(rcperrrlrrii, cerlllltilI)oB: coBelr(ilrlr,rrr I]o ]rilrlrr{Trrr,rtr SBeSAarr B IIIelrarlrrrcriofi
u{}e(lI)i}il1'ollIiII. coBell(aIlI{fl crr(!rritrirroli coilercHo-arreprlriarrcxofi Ho}rIrcclrId rro
g.I.pjlll! oHlryifialor(eii_-c1ic;1r,r (lirren) , \'III Itouc]rjrbrarrrBrror.o coBexlarrrrrrIi \Tl1' n I1 prl"r'crir,. IX RcecorriBrrr.rii riotr(repenqurr ro raJraHrrl.{ecrioii r{ Brc_
iit;tari'r'tr.tcctioji llit;l11oir(.'tl)otr{)\ntil 11 \;r1rT,lioBt,, (.r,lJe1.cr"L)_.tBc.t.1ltt".rrrr,lcrirtr.0
ce-\lIlIlill)il 11() ('o.ljl(llttloii.pii;llroac ll)(,JIornlr (li5:rriorro), riorr(reperii1l11 1o ricrrr,r-
rrlilaj()il(1lrt rjJJ('aiiillr u-Bi0|i[irrrrt', IX ]iorrtjrcrperulrrrr rro tf,rrailnc rulrillir]rIrfie
Iioilel 1! ilc'r'cl)orrl(ott u Iirttt-le, II IJctcoroertr)i-r, c(,,\tliJIirpir lto til.\l\tii iltrtj)oIr().\ILI11
r Ilocrittu, Il.rorrtrrrl .,\cr.jror,,ruc.r.it t I.ir,rerc rr rtp).r.rr-\ cgreuligrrrii 1() 11.ir\.rtr;1ir1r
l r ily]I t rlJt ll It l t il Yul r o-o1)I.il rilrija t {Ilo lrrr Lif t Iloul) OCA.\I.

li 11)7{i r'. tl Iipi,trtcli}'to ilcll)o(iirtarr.rc'crivro o6ccpoa'r'oprrro,ir i)lB..irrrlrilnecl)()Iiir lil)11(iiliIiil.llI ytit'ItLie I1 IItr;Iielrel)t,r IrJ.\ilrofII\ crpalI I,tfi 1..1;11,rrrri ]l cilli-
I1ti31I\'-\to.;1.r;r oficy;ii;[CItIrl ri ]lr,rrto,rIItCrrItrt r-:rllJtrL,Ct.1u,r_t pif6or, lro..r ).rt0iilIrr u^-.r'cprra.-lii rtr6,-noliorinii . rrrr t,r.t;.ritlpoBlilr, li..rrr riollc\_,:ri,i.lr1nii ro l)il;.,rrIrr rrr,rlr
llrlup ocitir .

r-i oa!c_cpBirro|urr fu,r.'rlr_:- I). lj],cii, I,. I-por ilapil J. ffirioirerr, Ii. Iioye,Il.l\lrri li0.r,r,,.r. .[. r\lir.rt-,'1,,,,. .-[. ]1o.r1,,,r,i. ,:. i.ii,,1,li. F. t:., roirIr. If. Utc_

ll,,r]3'1 {;\octlrir.rtr;r). l,l. f "a^,,uri i.\irr.rrrrr;. 1'. Crir.,,.r:1,,, ([-,,,r.rirri.1rrn),
l-. r__o;I'tr.-rrr (llrr'rrr,). ,J. Puua_],.qcon (Iiauir;1a), f{;n.'t}rr.-riioric, I,. o;rcori,X' caplzrcrrr', .ll. ourr.-r.aap;1,_I{r*,.y,ir'e"rc. 1'. xcri,rrirrL (triLI,\j, o. liu.rrrv
((r)u*.'rsrr;Ir'rrr). i\.,I . .'\p1roirrr.r, p. 'Bonrc, lI. .Iro6orr, ili. Ii1,rrso,',\. ]rnrro,i,Ilrl'ur-1'porrr (tirp3r,,,rur), B. Arr,rerrxor[, Ii. Eofieprrr,r,, i,t. nrr,^, rf ,. ltii;l-
9p, _l]. Ilanx_orrrrrr, If il:ll:+.1r"{-T-qr,.(..irurr. 10. tprcrrnop. fI. I{rnn,op.rrr.
r)..lllnilPr{-_ l'. lll1.,rr,r1 (ot.,I'),;\. !r,6pHrrar, t'. l'trri /t. i{'1iar,rrrrc, II. JIrrrr.-
reiirr,..fl .-{)rcirr[.,ro .(lllncrlua) , /-[. cyr.nrror, (fll.rrrrn),'il.',(u1,n,,oo,-it. trttur-rior. 1i. Itunir.rcu. II..jla^l;apor. .\-..;rorrol. l(. I(ut,rn,rn, .l. Ir'JIr)-noB (Iio;rrl_
pll.a) , _f'. lorr6olrrr. E. Iia.rruuu, IL Iiora (llcrrr,prur) , tlr lipa-yie, /1. ltirrr,_uarr. Ii. lI(r..rior, Ii. Illirrug.l, I'. UIo"rLir. I{). IlIraync, .ll'. ir.Hcri ' 1f711,;,
120



O. -\.,rr,napcc (livirir), 'I'. fIp;rto6ollcxllli (l1o;ibtra), C. Itlroruna, fI. Cnopeur'
(rI cxoc"-r onarur.a).

iia Baccnarrr,rfl\ Vqcrrolo coBcrit o6cepua'ropu:u 6witu 3ac.IIyrrrallbl [onJlaALI
eapySeiHrrr,rr )'lrcirr,1-\: ,,T. Coa,teaapd. Itpynuorlacrrrra6Ilble NIaIIIITTIILIO IIo'IIfl

,f 
-Co.rrr,1n rr n lrer{ir;rilrrcruo}I trpOcrpaHcrBe; 0. Puaap)con. IttrnaAcrtO-

{parrql,ecHo-ralraficxuii 13,(i-rrcrponlrii^rerecxou rr ero cnexrporpa{r,r; Nhroro-

i;rcrrerrrur,rir ot.rttt.tecHltii reitecxon; lO. lllmay0e. O pa5orax' trpoBoAI{I\It,Ir B

co.irucqrroii o5ccpuaroltrru I]IIC3tll (llorc4arr) tro nepellocy aneprlrll Ir crpJn-
Type \rirtriltr,,,,r'<, nO.,ta B itI{TL,IBlttn\ o6.uaCrgr Ira Co;rnr1e; h. Iloy,rt. iloejlefrCr-
BI{o riol)nycx1';rnpur-ri.il l)irArriirlrrrr Co.;rlrrltr rIa ul)oqeccr,t B BcpxHert rr rltliritteii
arN 0o()0po lJ crr.'tr,r.

B 197(i r. pl;t cot'[)]';lniuiou Iip.r,t-ircno.ii itcrpo.lnalr,r()cttoii o6ocltsaropiril
Bblr,3;{iil.rr,r B Bap)'6r);iirri,Io ()r'l)illII,I. I3 {rerlta.rre A' ,\. Boap'tyH BbIeSi}iii"rI B

llplrricr.orr (CIIIA) ]Ulrr r{3)(rorrrrx rrut[oprra](rltr [{) y.ur,'r'par[uo;rerotsLL\I clerir-
parr 380llli, ro,ir5rucuntiii c arreprrrtaHcltlrll ctryrl{Il}io}r <}torepultH) tro [porI]alI-
rrc Fi,\0. JI. B. Ipatntqtillii, 13. It. Ilpoxotller a t{tenpa"rrc - Ilapre 6Lr.rlrr no
(Dparrrlur.r Il cRr{Brr {i ro.-{roroBnoii cotlrecrrloro 3r(creptl}Ierrra rro rr3yqeHIIlo

1,.rir,.r'pir,iruo.rIe.lotllJIx cllrllirlloll BBt'3lI (3r(crrcpIIlIeHr <I'a;raH'rnxa,>) . B ntonc
A. B. Upl,uc tsbrg3ifiir,il I J,Llrcquro.'(".tri BaBeprxeur{fi flo4toroBltlr ]i upoBeAcIIuIo

corJC.t.ctrio-l[BeAo!ioro l]Hctrepr{Nrerrrir rIo HoporItoBoJrIronofr (r VtD-o5.racrn)
lloil gpurterlll'IIr co"'tlleqtloro rl3"lryrIeIIlIfl lla ctryrHuxe <I{urepno-crrtlc i '

H. 1l: Crcrrierrrto B IIIolte IIpITHII\litir ytlacrrle n ptr6orc fl.nerryrta ltOCtIAl'B
Clllr\: oAL,.;lail Aori,.IaA o pgayillrrtrrilx, flo,rlyrit; EIII{x Ha <Ca.lrrOre-4>. iI. I{. If rt'r-
rior] i(3a lrccfll{a (uro,ril, - aurycr) pa6ora.r] Ira crallqlrl'r rra6rto;lerrrs I'IC3 rl

C11ya.,rr,r. 13 nt-rur1e rrto;tq Ii. C. l{ccrcpoB IILIeBiI{a,u e Ilo:rsmy ua rtorr(lepeti-
IUII0 IIoJIOAi,-tx paAilOaOTpOI{O}IO]J.

l{a XVI feuepu.,r;uyro Accarr6;rero \IAC (I-peto6"rrr,, tDpaur{uq) BbleBTHaJIII:

,\. B. Ccrepuufi, A. A. Boap'ryx, P. ll . Icpu6epr, C' II. l'ouacroH,
B. A. I{ororiu A. A. Crerrarrqu. A. E. Celt,pur,rii rprrr{.s.rr yqtlcrre n pa6ore
no.rriroxBr{y}ra ,NG 36 IIAC <Duepr'eurqecxuii Sa.nattc I{ rlrApoAtlrla}Irrna xpoMo-

c(trpr,r II HopoIIbI Co"turqa> (Ullqqa). A..A. EoapiIyH yqacrBolla.rI B xonrlcpeu-
rlr.tu ro HoBLINI BIteBAilNI, IIpoxOiIIIBIxeii u Ilapurxe. A. B. Bpyuc [puIIIdrIaJI
vqircruo n pa6ore oqopr)iluoro Itorrrpecca -\Ie;+rgyuapoglrofi acrpolraBrr{rlcoxoft
il,"lepaqrrrn, npoxol\IIBIIIcI'o B CIIIA. H. C. tlynaeaa n orira6pe ELIeBi+(aJIa Ha

qerbrpe HeAe.[r,r n t'i ['ll"'r.a coB]rccrrrofi pa6orLI no clreHTpoc]torlrrl NIiIrHuriIl,Ix
31lc3A. JI. B. IpauurlHr,rii ir Il. ll. Cteruerrno r onrn6pe BLIoBlHa.rI{ oo @pautluro
t1",1fl pa6orbl lro eltclt'pl'rrlel{ry <<ftl;raKruritt'>.

flpononxialrrct, c(lllrecrrlr,t0 o aBcrpaJrl{ficnrtlld r{ il,\rcprlniitlc}iu}{Ir pilAIIo-
acl polroNraxur rra6,,ro;iclrrrrr uo l)iiIrroIrIrrt)p(rcllorrerrptru co cBei)x:lJtuuIIofi 6iI-
iioii.

IItr llucrrr)'uc r\orl)ocoBerir Il lixeBc oolpyllHrrlty o6cepuarclpuu I-{. C. rlep-

llblx Bp-yrteua xleAaJIl <l)a oSrrapyil{elrc rrolli,rx acT'porro}I[trco]irlx o5l,tjtirou').
"Iaxor,i Hic lIela,lrtrlo tIiIrpil;Iil((]rr B. B. llnnorton.

B ti6cepatrroprrlt trilqil'r Irou'laili r{ro't'olr;tcnrplrtrccliol'o illl'ro}Iartl3IIpoBaII[oI'o
rc.,,ccxoui-petl-r",renropa '\3T-11 . 11a Crnrerraa Il IIay.1111,1li ncpenecctr pet[lerrop
A3T-8. Strneprur.:uo c'li)orlr0.rrl,cruo 6o;tt utoro riopolloritirtfa (c gtriruorporr
o6toxrrrca ,l-l0 cu) .

lloAr.ororrr;rr{ }{ Bart1ir-ro HarritrrAa'roHue IIIccoIirarlrrir 13. XI. Itylurruror u
f . C. Jlm6unllioB.

]lr,r1lI,,rir r{a rroui11.r, 5/r-ir rr 55-fi rorra <l'IaBocrr,rii Itpr,urcnoii acrllooulll4qe-
Cxofi o6copuarol)nItr. Pr:\lii0 CilaII lr IlO{iIrI,57-il rorr <Ilar}ccruii,i, u 11eHa6pc -
rracrorrulnii, 58-ii rort.
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Torr LYIII. 1978 r.

\BTOPCHII}1 YTIiAS,\TEJI I,
rt T. 1-52

1. A6paxencxrrii E. II. (Dyunqnorra.'rr,-
Hbrii npeo6paaonare.nr, x rrrrripo(roro-
llerpv 1\{(D-4 A,'rs 3arrlrcrr B rrrlrcrrcrrR-
rrocrE\ cnera c!potorpa(puporarrrroro
rrcroqutrr(a. 7965, 34, 331-337.

2. A6parrenxo A. H. Vcrauonrra'g.rrr perr-
cTpaIIr{II rraIIpflE(eEEocTLI IIOJIn ATt\rO-
c([cpHr,rx lro\rex. 1958, 18, 182-1Sti.
Cnenrporpa{ g.nx na6;rrogerrrfi paArro-
r{3.rIvtreHnrt Cornqa. 1958, 19, 1zr0-
152.
)-crpoiicrno /'tJtfi aRrorrarrrvecrioii pa-
6orrr nonoc{epuoii cranqnrr Iipr,rrr-
cxoii a crpotfr.ransecxoit o6cepnaropnr.r.
1960, 23, 138-147.
0.r exr p ornl n i t a arn o p c /I JrrrreJr,r,H o c r-B-
un Dr{crroBrrrluii or 0,005 Ao 0,1 ccx.
1965, 34, 338-341.

3. A6panenno A. H., Hemuop IO. lI.
llalrepenuc rrorfi oqeulrq ttocMuqecrioro
pa[ron3rrfresus. 1961, 26, 149-155.

4. A6parreuxo A. H., Ilpoxo(frena B. B.
Brrcoxouyec'rBrrrelr,Irarr gireHTpor rr r aff
alnaparypa g.lrx (pororpa([upolanux
c rioporrirnrrr ar{crroarrqrfirru. 196ti, 35,.)Rq_.)01

06 rarrepcnlrr 6;recna 3Be3A no rc,!eHIt-
Brrorrrrr,r\r cHrrlrr{a}{. {967, 36. 289-
293.
0 nprrlrcrrcrrulr reJIeBIlAerrrrfi ["rIfi lro-
r.rcfia cBcp\rrosbrx. 1968, 38, 252-256.

5. A5parrerrxo A. H., lol.nargcnr.rii
O. I.. ilpono{rena B. B. Te"uenrr3r-
orllr ric rlcc..ire[oBaHrIfi ynbTpaHol]oTr{o-
nepIIoI[trqccHLI]i IICTorrII1IItoB oIITUqe-
crroro rra.nyqesfitr. 1974, 49, 89-97.

6. A6parrerrxo A. H.. Ilcroru.rn JI. @.,
flpono{rena B..ll.'I'eresugnoRran
)-craxoBHa Itprrrrcnoii acrpo{rauve-
cHorr oocepBaroprrrr rr orrbrT ee rrplrre-
rielrrrr{ IUrr r ra6"'rxt;1crrr,lr c;ra6rrx nepe-
rrerrrbrr. 1970, 4l-42, 372-383.

7. A6pauenxo A. H., flponodrr,eaa B. B.,
Vrnarona H. A. [,Iero4rr]ia rror]nretrflrr
x rortllocrr, (lororterprrpoBar{rrrr re.rrc-
nr,r3lroHHLrr crr[]rrioB rr.rarrer. 19i4.
49, 98-{04.

B. A6pauerrrio ,\. II., .\ranor E. C.,
Aurrcroron B. (I)., Ei[rruon IO. C.,
Ilpoxo{r,cna B. R., Crrrrcrrori C. X'I.
O rra6:rro4crrurr <:;ra5rrx BBe3[ c rcJe-
crtoIro]r cpeAricro pa:rrrcl)a. t!165, 33,
313-318.

122

,\6ptrrrtrrxo A. H. c.l. .N! 303, 3{6..
,\6parrenxo C. I{., ,[v5on ). 8.,
Ornpr, l'I. E., CrenrenHo H. E.. IlIa-
nournrrxona E. (D., IIan T. T. Ooro-
\r9rp-rrra. co"rrrequrr\ BcrrLrurer{. 19tirl,
23, 341-361.
Aranos E. C., AHrrclruon B. @.. Hn-
xonos B.8., flporiotfsoea B. ll.. Crr-
ucnori C, I\l . Orrsrr rlnl\rolrcHIIrrr (,. rc-
Iul:rrorrrroii Te\rrrrxIr ;1"'rR na6lmloura
enca;r. l1ltl3, 30. 3- 18.
Aranon E. C. r.rr. .\i 8.
A"rner C. c"rr. J\t 351.
Alr,6rrunlrii B. A. Paglrarr,rrr,re clio-
pocrrr 107 88-,\0 aneap. 1947. l,q. I. 20-43.
l'aaua.rnuurc cfiopocru 114 Jne3x.
1948,2, 1r13-123.
Pagrra"lsnuc cxopocrrr 53 areag cror{T-
paJrrrrrbrr rrrrroB G0-K5. 1948, B,
3t-45.
Op6trra crrcxrpa.xbrro-gnoiinoii 3Bo3lhr
H.D. 21811-14. 1949, 4.78-79.
Op5ura crlclirparl r,Ho-qroiinoii aBe3itLr
H.D. 111433. 1949. 4, 144-147.
Ha6.,rrcgenln rra!'rbrx nJrarrer n 1948 r.
1949, 4, 197 -201.IIa6,r roAerrrrn rr a.rr r,r r r,rralrer. I 950,.-r,
{35- 11.}9.

Ha6.trtogcnr rr lra.rr r,r\ rrJ'rarrer. 195 1, t',
r39 - t40.
A;n,6nqxuii B. A.. IIIaiir IL (l). lla-
5.rrolernR rra,rrLrx rrJarTer. 1948. 2,
134-135.
Au;lpuercrinii .,\. E., Cnarrrerr6epr
E. E., Ba;rrrq Il. E., foprrxor .\. ['.,
tr{saHon B. H..Iiorrrirxona R. It.,Iiy-
prrrrr,rrlrx B. lI., Jlaplrorroe M.1.. N{o-
rcees I{. I-.. HrrHlrrrrrr B.8., }lopr-
rran B. trI., Cor,rat:rron B. A. (lnexr-
pa,[611hle I]iIoTilocl II IIoToIiOB I)aAI{O-
II3.nvrrcTr{rrI IIIcnpeTnLIx pa[fioIICToq-
nrriorl rra no;lne 3,5 crr (8550 Mrq).
197{. /ril.30-36.
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