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IOAMqHAfl BAPtrTAIIITfl
0BX{EIO MAlrrmTrroro rroJlfl coJrHuA

B. A. Koron, JI. C. Jlenrrqnrrri, H. H. Crenansn

tr4auepentr-n o6rqcro rrarrlnruoro rroirx (Ox,IlI) Corlrrla, rra6Jrrogaclioro r{a1 BBe3Aa, 6ruz
Bbrtlorlr{eElr s 1968-1978 rr. B rllex o6cepuaropnax: li;\O A}I CCCP, X,Iayr,rr-Butcou r,r Cran-
$op4. ,'\ua:rn3 arrlx laHrrl.rx [oItaBaJI rraJlrrr]re 1. OXI11 orser.trrnoii lo/\r.lqrrort fiopi.roAflqgocru
c altu.trr'rty/ioii oxo,ro 0,1 lc. Asarorn.rriafi I'oloBarr norrrra 6rr.na xapar{rcpga n tgTB-1g78 rr.
u Ana {ouonoro fioJrrr, orrpeAeJr.rreMoro uo cr.rrIorrrr.rqecfifiM IJo-raprau [21]. Dry rol\oByro 11e-
pI{O/U'IqHOCTrr Ire.lII,3.s OTHoCTT'I IIa Cqer HIl r.lr{crp)'r{errraJrr,I{r,rx, rrr{ ccsorrrrDrx rrpr,ruran.,f

B flporrrnorto'rlomEocrr, rroJrfipllorry l]oJrio, rAe rolr.rvnr,ri:l orlt]enr rerno o6r,ncusercg lr3-
tr{cHcrIIICx[ rc.[Ilomlrporlr Sclr'lrr,r D Telrertle ro;1a (-1-7o, 25), to4o6rroe rcorrr;,rl1nr]ecr{oc r,rcro;rrro-
sanrre rra6.rrrogaertoii Bapl'Iaql'Ir'r OX{Lt npunoTlrrr n 6orr,rllolry (rra nop.tlqor{ BeJrr.rqrirrrrr) Honr,rue-
crBelllorry pac\olriAerrlrro c lrpfirrLrrr]{ AarrrrrJ}rrr o rlarrlrrHbrx rroJrrrx Ha cu;rrrqo. Iipoue roro,
r.{r{cercrr reo6ttrcnr.rtrioc paaJrrlvrre uo {raae }rorr{l(}, ro/Utrllrrtr xo4olr OXIII t1 loJrrrllrroro I\rargrrr_
HOTO IIOJIB.

BlrnolrroHlroe paccllorperr{e ocraBil-ser orripr,rrr,r}r Borrlloc o flprrpoi{e o6napynteuuoii ro-
gr'r-tnoii Bapr.rarlrlrr OIIII Co.ulrqa.

ANNUAL vAIIIATIoN IN THE soLAlt \,rEAN [{AGN1]TIC FIELD, by Ir. A. r(o-
tou, L. s. Let-itshy, At. Ai. stepanyan.- x'lcasrrrc.ment,s of thc mean magnetic ficld of the
Sun seelr as a sLar' Itavc ltccu macle at the thlcc observatolics, Crimean, X,lount-Wilson and
Stanlold, during the interval 1968-1978. Tho il'csent analysis of these data clearly shows an
attuttal valiation in 1,he solar mcal magnetic 1iekl (SNX4F) tvith an amplitufle oI about
0.1G. Analogous annual l\rave \\'as lound also ir the background magnet,ic fiekl inferred lrom
sylioptic llo-charts published in [21]. The argnmcnts ale given tliat this one-year perio-
dicily ca, be erplaircd .eil,hcr by inst.rmental rror by seasoiral causes.

Contlaly to t,he Sun's polar magnetic Jiicld and l,he intcr.planetary magletic lield, rvhere
the annual l'avc is easily explained by thc heljolatitudc eflect lthe "lrong" 

o{ the Earth's la-
titude by-F7o'25 ciuring a ycar), tltc samc geometric cxplanat,ion of the SN[N]F 'appalent year-
ly valiation leatls to large, by order oI magrrrtude, quantitative discrepancy iviitr Oilect ot-
servations oI tlre magrretic {ields on the Surr. In acldition, thele is ulexplained phase cliffe-
rence bett'ecn annual variations oI thc si\llfIr ancl the sun's polar field.

Our consideration leaves thc ttature oI thc SNIAtF annual variaLiorr opcn to questiol.

Poaeu6epr u ltoreMaH [1] o6napyxu{Jrl{, qro B rreprroAbr Bpe^rerrrr, RorAa Be},r-
Jrfl rrprr cBoerr op6urarbHor.r ABrrlHer{uu cueqaerc.fi H rory 

'(7 
aeKa6pa _ 7'urona)

rltJlrr H ceBep^y (ocrarrnrre 6 uecaqeu) or rrJrocxocru coruerruoro DfiBaropa, B on-pecrl{ocrlr Seu"iru perrrcrpl.rpyerc.fl Me}r{rrra}rerr.roe il{arHrrrHoe rroJre (MMIi) 
"p"-r{MyIrIecrBeHHo oArroro 3HaHa. Snax uper,rlfyx{ecrBer{Hoii nor,spHocrr{ coBrraAaer

co sHa(or{ tr{arlrl{T}roro rIoJr.E r-ra coorBercTByrotrIeM rroJTroce Co;nuqa. B uacrr1ocru,
AJrfl pacnr4orpelruoro n [1] urrrepBarra Rpen{eutr (7964-1967 rr.), HorAa ro}r{H6rii
rrolrroo co.rruqa r{r{eJr rroJro}nurerruy-ro 

-(N) nonapnocrb, a cenefnuft -- ,rprrrlu-
rerrEHyro (s), npeo6.uaAaroquft Br{aH Ml\{ft 6r,u (+) 

"pi, 
orpr{r{areJrr,Hr,rx Bgaqe-

r{I{flx reJrI{orul4porbl B 3eulr.r u (-) [pI{ troJro}ilr4reJrrrHr,rx BgarreHu.sx B. B6luau
MaI{cI{MyMa corHeqHofi aHTI4BHocrrr, KorAa rrpoucxoAr{T rrepetroJrrocoBpa o6rqero

s



rroJr.fi CoJIHqa, aQ{exr Poaen6epra - Holeuaqa (P.-!t.l 'r'aiuite. MeHfier sIIaH}
r. e. {aaa ro4onofi BoJIHbr MMII Irar{euflerc.fi sa 180" [2]'

EcrecrserrHo r4 BecbMa y6e4urenr,no aS$enr o6tscu.sercfl trpeAtroJlorl{eHl{eM

o CI{JIrHoM r,ITuTfr:nraLL IIoJI.spHbIx I\raIHI{THtIx no,reft Ha crpynTypy II trpeuMy[IecT-
Begr{oe HarrpaBJreHue MMII B rrJrocxocrr{ aKJrIltrTr{I(Ir Ha paccrogulll.Ex -1 a.e.
or Coruqa, rAe trpoucxoArrr BuaqfiTeilsuoe c)fiarl{e MafIrrITH},Ix clrJroBbrx nwuuft
n fiJrocRocrr{ coflHeqHoro ar(Baropa [3, 4].

Hav6otee crrJrbuo aror a{{en? trpo.flBJr.sercfi B IIepuoAbI r{axcr{Marbuoft Ha-

trp.Elr(egrrocrtr rroJr.fipuoro uong Conuqa, r. e. B roAbr t\{I{HIrMyua_(^connesuofi aH-

rinuocru), HorAa uaitresenue reJllromtrpotr,r Selrnu B trpeA-euax -17o,25 trpxBoAllr
It MoAyJIflIII{tr BHaKa trpellMyrqecrBeHEol4 norlflpHocrlI MMII oKoJIo 35% LZl. JIw-
HeftHafl aHcTpanoJLEI{Ir.fI Ha 6onee sblcoxl{e rrrlrpoTbl IIpI{BoAI{T It ToMy, qTo trp}t
I B I .= 20' MMII AoJrln,o 6r,rm upaHrnqec1tr o^noft troJr.Ep,ocrrr. O4uonpelren-
,rure ,lauepenlrs MMfI Ea paBrrbrx reJll{omlrpotax (r6nraau 3eu;rlr u Ha craur{I{.Ex

<Ilraouep-l0, l\r>), tro-BItAIrMoMy, troArBepffigaror: raHofi BLIBoA [5]. Tam, Harpl4-
uep, Hor4a <fluouep-I1) HaxoAuJlc.flB roqne c B : +16", B reqeHue qeJIoIo coJI-

rreinoro o6opota perzcrprpoBaJlocb MMII oAroro BHaKa (*), connaAarcIqelo co

SHaKOM Ira ceBepHoM troJrrcce cornqa.
Tanuu o6pasonr, I{Meloql{ec.fl {axrlr cBuAereJlbcrBylor o roM, qro IoAoBa.E tre-

pr.roArrqgocrr B Brrane upeo6.ira4aroqefi uonapuocrl{ MMII o6ycnosneua qucro

trpocrpal{crBeHrrbrMr4 Baprraquf Mrr, a r4Merruo - IraMeHeI{I{eM reJltromupotrr 3eu-
Jrr rrpr{ ee op6r{TaJIBrroM ABI4}fieHr{r{.

Bnacro.srqee BpeMfi HapflAyc AaHEr,rMIiI o MMfI rrMeerc.r AJrrrrennnrrfi pflA r{3-

uepeuuft o6qero ,arrrrrnoro nol.s Connqa HaH aBeBAbI (OMII), noroprre 6rrrut

"uium 
A. B. CeneprbrM B 1968 r. [6]. ltax 6yger tror(aBauo al,ixte, OMfI Co.ruqa

s 1970-1978 rr. ronte I{BMeH.EJIocb c treptro4oM oItoJIo oAEoIo roAa; o4uar(o B or-
rrrsue or MMII IoArqHyIo Bapl4aql(rc OMII ne yAaercfi o6r.scnrarr B paMxax rpo-
crbrx reoMerprrqecnrrx coo6paxreur,rfi (r. e. BJrrr.aurreM uepelreuuofi reJrtromrlporbr
Serrr.llu).

Eure paurme Cerepurru [7, 8] 6rrno o6uapyrxeno .flBJleutre Marlrtrruoft acI{M-

Merprrrr Co;ruqa; trepeBec o4noft rroJr.flpHocrtr na4 gpyrofi - Ha rroJlrocax uJIr{ Aa?r{e

oo i"a*y 4rcxy. lia acuurtlerpl4fl, tro-BlrAtrMoMy, trpoflBJl.Eerc.E- Ia B pas6alauce'
OMII (uanecruar upo6nenra uarnuruoro (MoHoIroJI.fiD Coluqa [9]), uro sacraBJrE-

er lrcKarb o6uyro IlpuquHy AJLfi BCex arlrx .flBJreHI'Ift.

1. fiaunnre o6 o6rqerr MarurrrnoM none.Couuqa

Mero4 I,IBMepeHI[fi OMII Cornqa HaI( BBeBAII 6rrr rueprrre paapa6orau Ce*

BepHbrM tbl B IIAO AH CCCP rr B Hacro.fllqee BpeMfl, c nro4n{:ryal}rflM?r, trplrMe-

,d"rr" rr*r*, r o6cepnaropurx Mayut-Bralcou n Crarsopg (CIIIA). flo4 repura-'
uolr OM[I [pr{ Tar(ux Ha6ilroAeutr.sx rroApasyMeBaerc.E cpeAuee MarHrrrHoe lroJre,

olpeAeJr.fleMo" ,ro a{{exry 3eeuana cpaay AJI.fi Bcero BrrArrtMoro Arrcfia Connqa

1r.'e.'OUn ecrs nnrerpaJrbEafl xapar(reprrcrrrna Bcero..Ar4cna Coluqa; rroreMHe-

rrrre Arrcxa r( Hparo nxofur s o6rqfift crrruaJl MarHtrrorpa{a xax BecoBa.E Syunqzr).
Cne4enun o MeroAe Ea6rroAeuufl OMII, o roqHocrrr ero^orrBe_AeJlelrrr.E I/t o cretreHl{

co1;racrfi uextgy o6cepBaropllfiMll coAepll(arca a [6, 10, 1t]. 3lecl BarfiEo orl{e-
Tr4Tb roJlbno, qro ocrroBga.fl qacrr, curHaJra MarullTorpa{a [prr raHrrx Ha6rroAeEuflx
orrpeAeJrrrerc.E qeHrpaJrruofi aouofi Arrcxa (-0,6 Dg); ocn-onuofi nruraA s OMII sso-
c.flT Marrrrrrubre troronu o6nrrpurrx (r{eBoBMyIqeHIrbrxD o6nacteft Coruqa, He cBfi-

Bagrrbrx c ar(TlrBr{brMn o6nacr.srru (ue-aa 6onr,moft trJroqaAra ((HeBoBMyq,eEI{brx))

o6nacrefi); poJrr, trEreHs oMII B r{enoM upeue6pexulrrro rrrana [12].
I4artrefeiun OMII 4etarorc.E, HaH IIpaBIIJIo, paB B AeHb (ec.nn uosnoJlElor tro-

ro4a Ir ,rcrpyrerr).'ceftuac r4lvreercfi 4;ruuuuft p.sA rar(vx na6nro4enuft, oxaa-

rrraaroqrafi [l ;11er, c 1968 no 1978 L, r/t Aocra'1sqsbrfi.^gilu BbrflBJreur/tfi AoJIro-
treplIoAHbIx (6onsme treplloAa BpaIqeHIIfl 27d) napuaqzfi OMII, ecJIlI ral(oBble IIMe-

IOTCf .:---psR 
ua6lrogenuft OMfI, rrcrroJrb,oBannr,rft s pa6ore, 6nn uonyueu^IP9M{_06-

."pruroprr*rt'Itprt* (1968-1976 rr., KoJrrrqecrBo otrpe4urenufi oMfI 1[ :
-'tSg8), M.-Bnncbs (1'970-1976 rr., .If : 1301) u CtanSop4 (1975-1978 rr'
4,.



1/ : 11BI), n_c-ero 3BB0 r.rBr{epeHrrft Ha rrporflrfie:r.mrr 11 iler. TosHocrrr r.rglrepeHr{fr
cJreAyrorque: Itpuu ra M.-Bu;rcon: - -l-(0,15--0,30)fc, Cran{rop4: --t-0,05 fc.
Vqrlrrrsas paarlrque n ranlr6ponne, Bce BuaqeHr{.fl XrI.-Blurcou yr{Ho}r{aJrrTor, Ha
ttoatpSurlneur t,25 [17].

Bnsyar_r,urrfi upocuorp Aarrrrrrrx aa 1970-1978 rr. rroxagbrBaer, .rro cpequufi
ypoBel{b O1\4II lle4lelrHo IrBr[eH.Eerc.rI B reqeHl{e roAa, rpr,rrreM xol( Droro r{Br{e-
r'reu;r{.fr ranoB, qro, Har( trpaBl{Jro, ol4fl s nepuofi rroJroBr{He roAa qarqe orprr]{a-
reJrElro (S-nonapuoctr.r), ueu no nropofi rroJroBr{He roAa, r{orAa oHo craHoBr{Tcrr
rpelIllyrqecTBelluo troJIoIIIIITeJILHLII{. Oco6enuo DroT cI{cTe}rarnsecxuft xoII Ba-
r{ere}I B Itpbl}rcxl{x r{BMepeHl{.ax sa 1970, 7971,1974n 7975 rr. r{ B AaH}rbrx Ctarr-
{op4cltoit conuesnofi o6cepnaropr{rr - B Teserrue Ha}r{Aoro re 4 rer lra6,rrogelrrlfi;
auarorl{sHbifi xo4 n cpeArleM xapaxrepeH 14 Arrfl Aar.rubrx l\,L-Bn"ncou.

/]na nrranrenna raxoro clrcreMarlrqecxoro (ro4onoro) xoAa B noBeAer{}rrl
cpeAllero ypoBHfl OMII uo Bcexly MareprraJly lreroAox{ r{aJro}r{eHrrfl suox 6nr uo-
crpoeE (crrenrp r{orqnocrr.r))(puc. 1), troHaBbrBaroulufi sanr,rcur{ocrrr 2A/o or npo6-
Hofo rrepr{o4a. (34ecr 2A - gnofiuaa a}rurr{ryAa pesyJrr,rr{pyroqeft notul,t g;ra
AaHHoro [eprroAa, o' - cpeAHeHBaApar[qHafl ollrra6xa cpeAHrrx auauelrufi uprt
ycpeAuer-rr{[ [&HrrrJX c upo6urrm treprroAoM, no4po6uee crr. [IBl.) Bugno, uro gefi-
crBr{reJrbuo slr,ueu trepr{oAa? paBHoro oArroMy rogy (rouuee 0,gB ;g 0,04 roga),
rrMeerc.fi 3HarruTeIr,Ha.fl r(o[qeHTparllrfl ]\{otrIHocTr{ c BLIcoHr.rM ypoBrreM Brraqrr-
r{ocrr{ (24/o : 6).

. ^_!Peluaa HpI'IBa.rl IrBMeHeIrrr.a OMII c ueprroAor{ oAr.ru roA AJr.E tlrrrepBana 1970.-
1978 rr. ilprrBeAeua Ha pr{c. 2, a; touttar\rr{ rraueceubr cpeArreMec.flsHr,re BgaseHuq
rlo Aar{Hbr}r rpex o6cepnaropufi. OMfI o6napy}fi}rBaer cyqecrBeuHyro roAr4rrHyro
trepuoAuqnocrb c ar{trJrlmy4oft onoJro 0,11 fc rr 0ncrper,ryr{a}rr4 B anpere-r,ras
(nalr6o,rr,mee orpr{I{areJrr,Hoe uore) u r ceura6pe-oHra6pe (nalr6onrurbe rroJro-
lr{r{reJrbHoe uone), co cuenoft BHaHa B rrroue-I{roJre,

Momno 6r,Ino 6r,r Ayr{aTr,, qTo 3Ta BoJrrra o6ycnonrena ((rrJraBaHr,reM) HyJrb-
rryHnra corHeqHoro r[arHr4TorpaSa (ncne4crBr4e rrHcTpy^reHTaJrr,Hbrx u/trmt ceBo]r-
Hbrx llpuql4u), nocxonr,Hy peqb IrAeT o upeasmuafir.ro rraJrorr cucreMarr{secgolr a(t-
{enre, cpaBurrMor{ c rorruocrbro orAeJrr,Horo otrpeAerreEr{.s oMII. o4uano crpurrrro,qro oAl4Haltonnfi (ra flplrMeplro roft xre ar{[Jll4ryAbr) orf{eHr na6nrogaerca na
Tpex paSHbIx I,IHCTpyx[eIrTax, tr4MeIoIuIX paSJIIrqHbIe o[TUrIecHI{e I4 SJreHTporrHbre
cxer{6r. Hpolre roro, r{ r{eroAlrrta orrpeAeJreHrra ry.irenoit Jtrirttrtl uarulrrorpa(ton
BecbMa paBJrI'IrrHa: ecJIIr B l{pr,ruy u CtanSop4e B HasecrBe uy"nenoft llrr.run upu=
Ilr{r{aerc.tr ypoBeub cr4rHaJra, per[crpr.rpyer{oro uo ((rrelfarHnrnor7> JrI{Hr{rr (},,5124),
ro s M.-B[JIcoIr Ba rryJlr, rrarHr{r'orpa{a nplrHl{r]raeTca cI{rHaJr, saflLrcarlulrfi uo
rofi nte (ltarnurnofiD JTI4III,IT{ (1,5250), sro rl ocnosr.roii cr{rrraJr, rro npr BbrxJrroareH-
HOl\{ 3.tr eHTp O OrrTI{qeCH ol{ I\,roAyJr.fl Top e.

Tlnrepecno oTMeTr{Tr,, qTO paHee roAoBa,fr BoJrr{a y rrarrrr{Trroro troJr.fl conuqa
6rua uafi4erra ranlr{e Cruxcou r,r Braraporr [14]: noe{{uqr{e].rr Jlemangpa g$
(ouucrrnarorulrft (ltononoJlbHoe)) uone4eur.re r{arHlrrlroro no,ra), nor.rucne.rnriii ,r"o
rrarHl{Torpar{r{aM M.-Blrncon c 1959 no 1973 r., or{aaaJTc.rr cucreMarusecfiu
r{SMeH.Erolql{lfc.fi B TeseHue roAa, npuqer{ froJro}r{e}r[e [oJryqeHHoit nonnr,r n o6qelt
6rrno cxo4no c roAoBbrr{ r{BMerreur{e[r coflEeqr.roro cHnorreirrla (anc:rpennyono, 

"rrro-Heurr.s 22 uto:r.r. tt 22 gexa6pa) , cu. plrc. B, 6. VIa aroro aBropbr k4] sixrrouarcr,
rITo IoAoBa.E BoJr-Ha IlBMep.rIeMoIo I:IaII.IIITHoIo IIOJI.E Coruqa (a nlrecre C TeI{ LI Bo-
trpoc o coJrHequor{ ((r{oHorroJre)) [9]) ssr.serc.E cr{opee Bcero r,rrrcrpyrrerrransnr,rrt
(ceaouur,tu) e{Senronr, rAe rJraBrlyrc po,irr, AoJr}riHa r{rparb rrrrcrpyr{eHraJJ6Hafi
norflpl'I3aI{U.g CBeTa, BHOCr{Ma.fl TeJrecxorroM, Btr{ecTe c lrecoBeprueFrcTBol\l pa6orr,t
r{arHrrrorpa{a. Ognaxo oHIr ryr }I{e yKaabrBaror rra cepr,ear-rbre rpyA}rocrrr, BCTpe-qarcxlvec-fl rla tryrr{ raHoro (tpunlranr,uoro) o6r,.sclreuu.s. ,(eiicrnureJrbHo, 

-trr3

uo4po6uoro aHaJrr{Ba paBruqHbrx r{rrcrpyMeHraJrbHbrx a{fexroe (uucrpyueu-
I9gblr.ll lroJrflpl{3aqr{fl r.r p_acqeHrprrpoBa}rrre rroJrox{errr{.rr cneHrpanr,nofi Jrr{Htrr{
[15*17], pacceaHnr,rft cner [1Bl) cre4yer, uro n pa6ore 

" .rr"rrrdorpa{ou orcyr-
crByror xanr're-;nra6o cucreMarusecHr,re {aHroprr, BL,rBr,rBaroulrze ceaorrrmrr} (i'o,
4onoft) xoA crlruaJra. It rouy H{e, Borpanlr nr,rno4y ll4l o6 rar{crpyMerrranr,irofi
trprrpoAe roAoBoro a{{enra (rge oupegeJlflrorr{r4r,r AoJr}ri}ro 6rru uo;rorxegr{e Bep-
r{aJr reJIecHorla r{ coorBercrBerruo BeJrr4qlr}ra coruesHoro cnJroHerrrr.E 66), rrmr Br4Arrt{,

o
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Pac. l. Cuenrp Moquocrtr
MarEtrTnoro rroJIE Conuqa
(1968--{978 rr.), trocrpo-
EEEEIE METOAOM EAJIOE(EEtr'I
0IIox
O6qee ftorrlqecrBo onpeAeneHuit
OMrt N : 3880

Pne, 2. Cpeguue HptrBbre uB-
MeEerrrf, OMfI Coruqa c ue.
prroAoM oAr{r{ roA (a) u {ouo-
Boro trorrt (@fI), onpegeueu-
Eoro rro .[/rr-naprau AJrfl
mzporrort BoEBr - 60 <
< 9o < 60'(6)
a - 7970-1978 rr.; trorHoe Ro-
Jrr{qecrBo onpe[erer(ft N :
: 3655; fiorrlqecrBo uBuepenuf
AJrE r(aE{[oro rvrecnqa (n) yxaaa-
rro rraBepxy; 6 - 1973-1978 rr.
Iflrbuxonas cuuycorlga - roguq-
Hbrfi xoE reJrrtourrporbl Seuuu
(17", 25)i BepruKaJlbHbre qeprotl-

firr - y[Boerr]rbre (to) oltru6Tttr

cpegulrx sEa.IeEUfi

Puc. 3. Cpeguaa roAllrrraE
Bapr{aw{fi IloJrflpEol-o troJrfl
(d1, r.,r * Hil,s)12, IrorIYseE-

Eafl Ea ocEoBe ycpeAEeEuff
Aaurnx [19] ArIn L964-,
1966 rr. (a), lt ro4nunax r{Ptr-
Bas rrsMelreEl{ff roas{uqr-
eEra . JIelr{aEAPa g3, rIoJrY-
qeEEaE s IL4l Ea ocEolie
Ma rEr4To rparrM o6cepBaropuu
Mayrr-Brrcou (6)

To.rfi aMI,r rraHecelrbr cpefiEeMecflrl-
Hble BlraqeHI,IE, BepTrrI{aJlbllble qep-

roer(I4 - yEBoeHHbre (to) onE6-
rlr. IIITptrxoBaE cI'rHYcoEAa -
rognqnrrfi xog reluoriruporbl 3eM-

nu (+7", 25)
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qro roAoBaE BoJrlra (clr. puc.
reJruorrrr{porrr 3eu;ru (xorn
Aerrrrfl uo {aee, cu. nurxe).

2) ue uoaropfler xoA 66 u 6oree cotrocraBl{ilra c xo4oM
agecs na6nroAarorc.rr Becblra cyqecrBelrHbre pacxoE{-

2. OoHosoe nole ColHqa

Mex4y OMII ra {ononr,ru rroJreM (@fI) uueerc.fl recHafl r(oppeJrflr{rrfl [20, 27],
IroaroMy r{HTepecHo Br,r.rrc}rtrrrb, Her Jrrr arraJrorrrqrroro roAoBoro xoAa y OII;
oro reM 6onee saxrno, qro, tro otrpeAeJrerrl{ro, ua (DII He AoJr}nHo cxaabrBarbc.E He-
6onrnroe (*.7",251 roAoBoe r4aMeHelrr4e reJrrrour{po'rrr 3euru,

(Donosoe no.ne Connqa rraMr{ BbrqucJr.flJrocr, ilo clrHorrruqecxu}r lJo-xaprau
ItpyrruoMacmra6nrrx MarHlrrubrx uo;reft l22l; o:uo flpeAcraBJl.rrer co6oft trepeBec
(s %) urorqagefi, Barrflrr,rx troJr.flMlr N-uornpHocrtr{, HaA ulroqaA.rrMr{ S-uo;rapno-
cr:u (n paccr{arprrBaeuofi BoHe Ar{cna). Haruu AJrfl nep}roAa r{roH}, 1973 r.- aBrycr
{978 r. paccMarpr4BaJrr4cb rrruporur;re soHbr 0 ( qo :( 60o s N-uonyc{epe u 0 }
) po ) -60" s S-roryc{epe Coruqa AJr,fl Ka}r{Aoro Hgppuurronoscxoro o6o-
pora (ncero 70 o6oporoB; orMerrrM, qro reJrr4orxullora q0 orcqr{TbrBaercfi or rrc-
Trrr{Horo coilHesHoro aHnaropa). Onpe4era.nacb paaHocrr, rrJrorqaAefi, Banxrrrx
(*)- u (-)-uo.nalru B ynaaaHHbrx BoHax; Era Berrrsrna rpotropql4ouaJrrHa pe-
ByJrrrl{pyroqelry MarHr{rHoMy troror{y ot nonyc{epr,r Ba oql*r o6opot.

flocxoar,xy cpeAuee Buaqeuue Harrp.fl)r{eurrocru ONIII I{BMer{flerc.tr or roAa
It roAy [23], anaseuuq (DfI AJIrr Ka]r{Aoro roAa yrrHo}riaJrucb rra coorBercrByrorqee
cpeAHeroAoBoe Brraqetrue lraflp.ff?r{euHocrrr OMII; BareM Ha ocHoBe [21] 6wtr :r.afi-
4en moo{Szr{r{eur? uoBBoJr.flroquft nepefiru or paarrocrrr nnoqa4eft ((DII) n Harrp.fl-
)r(erruocrrr Marlrl4rrroro uonn (n Ic).

,(r.a naln4oro nappllurrouoBcr{oro o6opora Conuqa orAeJrbHo uo uoryc{epart
rraxoAl{Jrl4cr, B}raqeuu.fi @fI, ncero 13 auaseHrfr gtra Ha?riAoro roAa, BareM oHa
ycpeAE.rrJrrrcb uo roAaM. Oxaeanocb, qro 4,na N-uo.ryc{reprr e 1973-1978 rr.
cytqecrBoBaJra qerxo Bbrpa)fierrua.rr roAoBa.fl Baprraqrr.rr OfI, a qna S-noryc{eprr
r{BMeHeHtre B TeqeHrlre roAa IIoqTI1I orcyrcrBoBaJro. cpeguna Hpr{Bafl fi3MeHe-
uus @fI B rerreur,re roAa AJr.E Bcero Arrcxa Coruqa (e soue I ,po | < 60") uoxaaaua
uapuc.2,6. Bngno, uro ro4onofixo4 QfI orreHb xopouro, Aalr{e B AeraJT.flx, rro*
Brop.rrer roAoByro BoJrHy OMII, uro y6egureJrbHo roBollr{r o peaJrE,Hocrr{ paccMar-
pl{BaeMoro roAoBoro eS$exra y OMII.

Hecuorpa Ha rrer(oropoe cxoAcrBo, rrelr{Ay xoAoM O1\{II u xoAoMreJrr{orxrrporEr
fiN{eerc.s Bce-Tar(rr cJrl,rrrrxoM 6onrruoe, B];rxoA.rrrqee Ba parrxrr Boar{oxrrbrx ortrIr-
6oH paaruurae uo {aae: AJr.rr troJro}fir{TeJrr,HErx Bua.reulrfi prarreHerrrre OMII upuuep-
rro rra Mec.Eq BatraBAbrBaer rro cpaBHeHr{ro c xoAo}r B; gllr orprrr{areJrbHbrx BHaqe-
uuft cgnnr no {aae Aocrr{raersoo6rqe oqeub 6onr,rroft Berrtr{arrrr{br, -70, Ero Sa-
BoBoe HecoorBercrBn e Becr,Ma ycyry6.laer Boripoc o rprrqr{Hax ro4uuuoft
repuoAtr.tuocru OMII (cu. u. 5-7).

3. Mexnnarrernoe MarrrrrrHoe rroJre

Co ntopofi rroJroBrrHrrr 1970 r. ycrauoBr{Jrc-s nonrrfi anax o{{exra P.-H.
(noc.ne ouepe4nofi reperroJrroconrr,r o6ulero uol.s Cornqa) , ran qro rrpu B > O

AoJrlr{}ra AoMrr}rr{poBarb uoJro}r{rrreJrr,Hafl rroJr.rrpHocrs NIl\,IfI, a trpv B q 0 orpr-
I{areJrr,Ha.fl. ,(,na uonyueEr{.fl ycpeArreHHor.o roAoBoro oS{exra HaMrr rrctroJrr,BoBa-
Jrrrcb AaHHbIe o HarrpaBJrenlrlr MMII c l971no 1978 r. Snax rroJr,flHa narx4r,rfi 4eur
Ba trepr{oA 1971-1975 rr. orpeAerr.flrrc.fl rro r(ararory Cna"urap4a 1241, apa7976-
1978 rr.- tro Aalrr{brM Mancypona m Ap. 1251.

,{nn uoryueHrrfl peayJrr,rupyroqefi ro4onoft Bapr.raqrrrr MMII 6rr.na rpr4Me-
IreHa cJleAyroqa.E rlpolleAypa. Becr, ro4 Aerrtt:lct ua 13 rrlrrepBalroB (no 28 gneft
r xax4ou), Arr.E noroprrx otrpeAeJr.rrrocs HoJruqecr.eo 4ueli c Aorrr{Hr4pyroqefi uo-
Jr.EpHocrr,ro rona (r. e. repeBec HorrrrqecrBa guefi c (*)-uonapnocrbro HaA HoJrr.r-
uecrnou gueft c (-)-uo.nspuocrbro lro orr.rorxeHr{ro n o6qeuy noflr.rqecrBy
4uefi, paauouy 28). Srra BnaqeHrr.fi BareM ycpeAHrrJrr{cr, ea B-.nerulrfr treprroA,
TaK qro r(axrAa.fi Tosra Ha pr{c. 4, e nanaercn (ranrlruecnrr peayJrbraroM ycpeA-
HeEE.fl -224 orAeJrbur,rx orpeAeJreHrrft euana MMII.
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Pnc. 4. Iilsrrreneuue [poAoJIb-
Eoii HoMI0EEIITT,I MATEI{THO-
TO IIOJIE EA IIOJIIOCAX COTNTIA
corrracEo [26] (a); pe3yrrb-
Tr,rpylotrlee roArrqEoe Lr3Me-
rreHr.re cpeAHer4 Earlpfirr{eH-
nocrrr (rY ,, ) o6errx roJLEpEbIx

o6racreir " co rJracuo 1261 @)
I,I IOAOBaE BOJIHa sEaRa IIpe-
o6,ragarouleir rloJIEPIrocrrr
N,In,IfI cornacro 124, 251 (a)

a,6 - f976-1977 rr.; B -
1971-1978 II. IIIrPuxoBaE cu-
HycorrAa * roAr'rtIHr,rii xoA reJlrro-
rxrrporbr SeMru (t 70, 25). IIo
ocrr opErrHar yr(a3aHa cpeIurlE
pasHocrb A lllerl(Ey noJrrrqecrBol\I

EHe i c (+)- lr c (-)-nouRPuocrlrc
B T{a}r{AoM 28-AHeBEoM I'IHlepBaJre

d

6O

oo o'

1 // /// " ' ,//rr{r, ///// 
/r .,r ,r/ .{//

IIa puc. 4, e orteurr{Bo BrrAHa roAoBafl BoJIHa }IBMeuerru'fl [peuMyq'ecrBeH-
uoft roirpuoctu MMfI, r(oropa.fl HaxoAurcfi B {aBe c uBMeEefltreM troJlfipEoro

troJln. IIo ryrr, Dro;;;;cpegunft AIrn lg7t-l97ti rr. a{{enr P'-H', u oE JIer-

ko O6rsCuseTofl BJrrr-flrrr{eM BbrcoHomtrpoTEblx cOJIHeqHbIx trOJleft Ea cTpyltrypy
MMII y op6iarn 3eu.rn.

4. Btmsnue fionflpuoro Marnrrrlroro uoils

Haill1s1ae roAoBoft trepuoArqHocrll y OMII cpaay EaBoAtrr Ha MbIcJIb, qro aro
ecrb rar(me a{{enr trepeMeHrroro (c reiltromrporofi Serrt;ru) Br{JraAa troJl.fi Ha tro-
Jrrocax, rAe qucro reoMerpl{secHzft ES6eHT AoJI]fieII 6rrtr lrancuMaJrEEblM. ECJrr'r

troJrrprroe rroJre AocrarorrHo crrJrbEoe, To trpu rr3Merrerrl{tr reJlu omtrporbr (Ea L7" r 25)
Io N-, TO S-troIroc 6yAet HaI,UIyq[trM o6pasoM BtrAoE c Selrlr, r. e. BoBEtrK-

EeT roAoBafi MoAyJIsqI{fi trOJIffpIIOTO UOJIfi, ItOTOpafl AOJI}I(Ea B IIptrHqUtre trpo-
ABn.r:,rcfr. B aualrortrquofr MoAyilffqtrtr OMII. Paccuorprlt, Hacr(oJlrr(o aTa trptr-
quua cyqecrBerrua AJrff OMII.

Muoroqnc;reHrrBle r.raMepenr,Ifi EatrpE?rterrrocrr trpoAoJlblroro Marrrrrruoro tro-
fiE y uorrocoB B6rrtr8rt MrrnrlMyMa (corueunoft anruBuocrrr) garor Berruuuy ofio-
fio 1 Ic; slfinav. MaKcLIMyMa IIoJIEpEoe troJIe ocJla6eBaer lr Meufier BEaH. B ra6,r.
L rpure4eubr Aarrrrbre o Marur{rrroM troJIe Ea N- tr S-trorrocax corJlacuo otry6iltrHo-
BaHEbrM AaHHrIM; aAecb (I(aH II BcIoAy B crarbe) perlb trAer o IIpoAoJIbEofi coc-
IaBJlfiroqeft rotn H n n {otoc$epe6eBKoppenlluu ea a{{ent EacbIqeEE.E MarEIr-
lorpa{a (r. e. 6ea muorxutels -2-3, Itoropblft ceftqac BBoAtrrcfi llonoropblMtr
ABTopaME). 3uasenla.E H I = 

cpeAIII(e HatrpErI(eEEoCTE trpoAoJIbIIoIo trotrIfl uo-
,II.EpHr,rx matron AJI.fi IIrI,Ipor I q I 7 60'; nepoaurafi..omrr6nl. --{-0,1 Ic.-,{aunrre ra6n. 1 troArBep}r(Aaror rpr{ I{BRecr}r6rx {-axra: L) renrultna r BEaR

troil.Epporo troJrfl naMerrflrorcfl c qrutJIoM anrrrBuocrr[; 2) cpegunr Ealrpfi]fienuocrr
11 1 uonrpnbrx o6Jlacreftuauensetcfi B trpeAeJrax ot --t 4o 1*'1' Ic; 3) AaEEbre
pai;rzunux o6cepnatopuft xopomo corJlacyrorcfi Me)fiAy co1ofr.

Io4onaa BoJIEa troJl.spuolo ronfi Ea6JIrcAq.Tacb B IoAbI Bcex rpex trocileAEux
M[HuMyMoB corHeqHoft anruBrrocru. Tax, t 1271 6rrno o6napyrutelro, .rro oruoue'
tsre cpeAEtrx MarHrIrHbIx trorol(oB B N- E S-ronrpunx o6nact.sx s 1952-1954ff.
6rrrO'ro4neprr(ego OTqSTILIBOMy IOAETIHoMy I(aMeHeHtrIO, COBtraAaIOqeMy' C
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Ta6urqa L

NIN n/n I Io[
If 1 ,Ic

O6cepnaropLrR Ccbrflfia
N-norroc S-rIoflroc

I I 7952-195tt
2 I 4964
s | 1e65
4 I 1964-1966
5 I r964-1c66
6 I 4968
7 | 1e6B
B I t967 -[9739 I tsT t-t 7i10 I tva-rvt

+1,0
-1 ,2
-0,6
-l ,l
-0, 5

+0,1
+0, t
+0,2
+1,0
+0,8

*-1,0
+0,2
+0,8
+0,8
+0,3

0,0
0,0

-0,2
-0, 8

-0,9

M.-Brarcon
I{prru
I{prru
Itprru
M.-Br,r,rcon
M.-Brr.rrcon
I(pr,tlr
X{. -Ilnrcou
M.-Bnrcorr
Craur[opg

[27)
t7l
t8l
l28l
Ire]
[29,30J
t30l
t31l
[26]
[26]

xoAoM reJrr{orpasrrqecHoft rll,Iporbr 3eu,iru. Srot peeynbrar no[yql4Jr npocroe
reoMerpuqecHoe o6T,flcr,reHr,re r{ Sare}r 6r,rn aa6rrr. B ouy6.nraHoBaHHhlx AaHHbIx
AJr.fl cJleAyrotr{ero rrr{Hr{r{yr{a r{br crroBa r{axoAI4[r npo-EBJreI]ue roAl4tllrofi Bapr{aql4l
rroJrrrpuoro rroJr.E (xorfl rra oro paHbrrre He 6buro o6parqeuo Brrl{Marll{a) : Ha pI,Ic. 3, a
rroRa3aH xoA rroJl-rpHoro troJr.s (frlt - cpeAHero AJI.g o6el4x nonyc$ep) , ilocrpo.
eHrrr,rfi Ha^{rr Ha ocHoBe AaHHLrx forapga h9l. Buqua BoJrHa c aunnutygoft
LE n = 0,33 Ic, rroBrop.Erorqa.fl xo4 reJrr4orrrrrporr,r (ru:rpuxoBafl Jrr{Hrrfl Ha puc.
3); oua r{rreer 4pyrofi Br{aH rro cpaBrreur{ro c Aa}IHbII\{rr Nra 1952-1954 n. l27l
n co cranSopAcul,rl{Lr AaHHbrr{Lr giln 1,976-1977 ru. [26] s coornercrBr{u c repero'
JrrocoBnaMr{ rroJrflpHoro noJr.fl, rrporrclreArrrrt\{r s 1957*1958 rr. u s 1969-1971 rr,
[311. (3auerur{, arro neprloA rrperrMyulecrBerrrro rroJIo}HrrreJlbHoro rloJrrr B trep.
soft uonos[He 1965 r., ua6rro4aBlxllfic.rl I{aK rlo BceMy Arrcxy ConHqa, rax Ir E

MMn Ea rroJrrocax (pnc. 3, a), cruny,nupoBaJr Ar{crycc}Iro o npo6Jlerre corHeqHoro
lrorrorroJrrr [9, l4)).

,{;rx auoxu rrr,rrrr4xry}ra 1976-t977 rr. r,rrrerorc.fl rrBrrepc}rl{r noJlflplroro rloJlrrr
BbrtroJrr{er-rHr,1e B cransopAe. FIa plrc. 4, a tpvnegeu HecI{oJIf,Ito uaueueuurul
pt4cyuox lra [26], ronaabrBaroulrrii orqerlrdByro roAoBylo BoJIrry Ira o6oux rIoJIro-
cax c aMrrJrlrry4ofi LH n =:0,28 fc. IIa puc. 4, 6 nottaeau roAoBoft xoA cpeA-
Hefi [alp.fir{errHocrll no;ra gna o6orlx rIoJIIocoB (uo reivr ]r{e AaHITLIM):

Tr 
-Htl 

(N)+1/ll (s)
.'I- 2 , ({)

zueroqufi aMnJrrrryAy I4BMeHeHr{.r A,fr n = 0,26 Ic rr coBtraAaroq,ufi no {aae c xoAou
reJrtromnporbr 3eMilr (mrpuxonaa czuycoraga): 

..

Io4lruuoe IrBMeIreHrde l,rBMep.ffeMoro rroJr.gpuoro rroJl.s Mo?r(Ho BrroJlrre ocrecr-

qecntre ycJroBr.rfl na6nrogeuu.E troJrrocoB c 3elr.nu. llcxogn rra aMrrJIuryAEr rofitr{r
Horo fiBMeHerlnx H 11 Ha troJlrocax, Cralrapg I,I Ap. [26] floryrruJllr pearucrtrrlHyrc
MoAeJrb paclpeAeJreHrr.fi (uornoro) Marr{I4ruoro rroJl.fl B troJrfipubrx o6:ractsx
(lqo l) 55')

H : Ho cos8 0, (21

r4e 0 - nonapurrft yron. flone (uparruuecr(r4 paAlraJrbuoe) oxaabrBaercfl cI{JIb-
uo cxouqeuTprrpoBaHHbrM K rroJlrochu, r,qe oHo Aocrrrraer 6olrmofi, uo pa8)M'
nofi serr4.ruur,r l/, :6,4 Ic (uro v o6'sscss.er cEJrbHyro, -60o/a, roAoByro MG

nyJrflrlurc l/1 B uoJrapHbrx o6Jlacrf,x, puc. 4).
Oqeruu norusecrseuuo Br(JraA ro4orofi BoJrHbr troJr.Eprroro rroJrn B o6quft crr.

rraJr OMII, trpeAtroJrarafl, qro e$Sexr a OMII qeJrlrr(oM otrpe4eJlsercfi. r,trv.frra.weu
IeJrtrom[porbr Ha BllrArrMocrr, troJrfiprrbrx rIIauoH. B arou 0ilyrlae uueeM AJrB a!f'
rrJrrrryAr,r roAoBoro uaueserus OMfI

A (OMII) := LE 
n

(3)

0'

2t 'p

Ia'



r4e A,FX - aMtrrII,IryAa Baptraqlru rloJlnpHoro uo.rr (1),fr:tif as- cpe4uuft
p

troron cBera or no;rrpuoft matrHr, /o : JS 
, rt - rrorol( cBera or Bcero BtrAtr-

MOIO AUCKa. o
flo4crauran qr4cJlelrrrbre BlraqenrIfi L,F n :0,26 Ic, Ipll6':0,020,- ronyua--

eu A (OMII) = 0,011 Ic. TaHrau o6paaolt, BoaMo,fiEoe uBMeEeHue OM[I, BhrBbr-

,r"*Oe TOAOBrIM a{SemOU nOnrOCOS,,Ha trOpflAOK_BeJIlrIUEbI Megbme, ueU {an-
ruqecntr ni6lrogaerlrat napraqus OMfI (+0,11 Ic), r. e. Bllu.sutreM troJIIOcoB

(ycroauruu r,rx ua6;rroAenl,rx) rogmnoe uBMeIIeHtre OMII Coluqa o6sxcuutr
EeJrb3fi.

(lofosa.s BoJIIIa troJI.EpEoIo troJIfi He IIoAxoAtrr gnr o6trcueurr e{Senra
n OMfI rr RaqecrBeggo BcJre4crBne aHaqtrreJrbuoro orr(Jlouentrfi xoAa OMII or
uBMeHeHrI.E reJluoruupotrr Seulu (ou. puc. 2).)

5. flnnournoe Ma^rHrrrlroe trone

Ec;rra uonxpnrre pafiourr He llrpalor c54eorBeuHoft ponu, ro cJle4yer paccMor-

perB BoIIpoc, He ollpeAeJl.sercf, lu a{{errnOMII rvrarsrrgBlMll troJIEMu Bceft rro-

iep*nocrn Coruqa, roqlree, ycJroBlrfiMtr ux ra6nro4eulr.s?

,-,(eftcrnureJrBrro, xoA OMII c reJruomupojroft _3-"ry"_laqecrBeHEo 
Mo?nIIo rlo-

fiyqlrTb, SCJII{ 1rpeAtroJlo1tl{rb, qTO MaTIItrTHOe IIoJIe Ea BCeft trOBep;Eo6rr^Co;rs-
qa pactrpeAeJrerro, ,"opronep, rogo6uo troJrro Atrtrolr (nan trsBecrgo 17, 8, 281,

y Cotrnqa ra6nro4alorcfl crrJrbuEre orr(JroEelrtrfi or AuIroJIBEoro rroJrE; oAlrar(o AJIfl
.noiltrqecTBeggblx oqeHor( Taftoe rpr6nzxtentre MolneT 6rrrr slolrue rpzeuneiurru)'
B erolr clryqae B coorBercrBlll{ c yrJIoM I B I .< 

7",125 s o6nr.elr MaIEI(rEoM trorol(e
or'BEAtrMOrO Ar{cHa 6y4er AoMtrIlrpoBarr ro (*)-, to (-)-uole B EaBI(CtrMOCrtr

oT Srrana TeJIIIOmIpOTBI, T. e. B IIpUHqutro AOJI]I(Ea BOsEtrItEyTb MoAyJIflqI',LE C

[epproAoM oArIH roA.-Bae4errr'c$eprauecxyrc 
clrcreMy KoopAtrHar (., qr, l,'o) c naua'rolt HoopAurrar

n q""ri.-CJrriq"; qo " l,o - rcrrnnrre reJruomtrpora E reJltrogopo'a. Ocr
qeurpaJlrHo pactroJlorfieggopo AIlttroJIE IIatrpaRIIM BAoJIr.. octr BpaqeErg Colpr{a
(uoaiortly Wn n : 0, RorAa I{Meer Mecro 6ananc ( +)- u (-)-rvraruurEblx IIoroItoB,

,qoJrl1rro trBMepErBcfi HyJreBoe OMfI). Tor4a cocraBJr.ElotrIrre Ber(ropa Marrrurrloro
troJr.fi Ha troBepxgocrn ioruqa (r : ft.) trpeAcraBJlgrorcx (Alr MoAeJrI[ roqeqnoro
guuonx) n nuge [321

H,. - f1o sin rpo,

'I

I I rpo: - ; /1n t'os rfo.

IIr" :0.
Bgecr H, : 2a/ R| - uanpxlrieHHocrr, rroJlfl r{a rloJlrocax, a - rraruu,nr,rfi

MOMoIIT AlIIrOJr.E.
Baegenr BLIAI{NIyI9 leill{omllpoTy (P, OTCuI{TI'IBaeNIyIo or BI{AI{l\Iolo EHBaTOpa

'collrqa (r. e. or rrJrocHocrr{ auznruxlr), r{ BTTAI,IMyIO AoJrrory (l), orcqIITLlBaeNIyIO

B rrJrocnocTr{ snJrr{nrr4nrr oT qe}rTpaJrbrroro rrepl{Ar{aHa. flocne Hec'rIo}ItELrx trpe-
,o6paaonauuii uo;ryvaerr Br,rpalrieFrr{e ArLfI IIpo[oJILHOft (n4orr, JIyqa 3peIII{JI

*anrnro"O Ua6nrO4ate;ra) COCranrarorqefi I[alIII{rI{olo IIoJLa B c;rryqae B : 0 uttu
,B : *7",25'.

IH,:i1t ,,[cos ll sinp cosQ('oso f sin /l(''ost'pcoszur-+)l (6)

' Tlalrepaeua.fr cpeArr.E.fr HaIIp.E]HeHHOCr6 TIpoAOJIbHOTO IIOJIfl AJLtr 4alrnoft rulr-

pornoii iot or un4rnloro AI'I0Htl (,p, { q ( rpr) trpeAcraBrr'Eerc's Br'Ipail{eHlle}{

(4)

(5)

Sgocr {yuxqur IroreMHeIrr4.E n Rparc (upr6nuxenuoe rupaxeuue)

Fi(q, ,) : u * u cos (P cos t,l, (8)

10.

(7)
II-lz q,

A u :i 5 S "1p 
(q, (0) coszq cos ad,rp cl.i,'

-fiiz tlr



tfia u :0,38 lr u : 0,62 p.Jttr ]," 0,525 uxrr, r.r

porHoft aonn (cp, ( q < qr) panen

"lr' *i
J - .) .) B (q, co) cos2 g cos crr dpd,a.

-fi12'$

flpousnegr r{HrerprrpoBaHrre, rroJrysaer{
AoJrr,Horo troJr.rr B ganr.rofi mzporuofi BoHe

qH
H 1 : ; + {u lF r (13, qr)- /, (8, qr)I

-90 < (p <.90"

o6ruufi noror( cBera or ganuofi mz-

(e)

AJrfl cpeAHefi uaupRnrerruocru trpo-
Br4ArrMoro Ar{cna (,p. ( rp ( qz)

* u lF z (8, qil - F 2 (13, rp)ll, (10)

60<9<90q

IAE

Fr(8,,p):+slna (vi*f si"49-f sin 2q) f .o.Bcosarp, (tt)

F, (8,,p):+sj, B (+sin5e - { sin,q + +sin,p) - f .o= B cossrp.

(12)

Sauerzu, rrro Br,rpa?fienlre (10) cnpaBeAJrlrBo roJrbno npw B : 0 u.nr B : -17",2b.
[tonrqecrrertHlrre JrraqeHl{fl orrrorrleuvs H y/Ho n Berrrrnrrrbr J LJrn paarrirqrrbrx
lrlrporrrbrx BoH corHesHoro Artcna nprrBeAeHr,r s \a6il. 2.

0o

7 ro25

-7 r"25
J

0
0 ,01rt1r

-0,041./*, /,o.)

-0,4263
-0 ,4 653

-0,3804
0,051

-0,3767
-0 ,3296

-0 ,4186
t,195

0,3767
0,4L96
0,3286

' '1,,L95

0,4263
0,3804
0 ,4653
0,051

flpu eHcrperraJrr,Hbrx Braqenr4.rrr reJlnoilrrrpor:r;-l B | : 7",25 rlr{eeM E n/H, -: !.0,0414, u uro6rr corJracoBarb na6nro4aeuyro arrrrJrr{ryAy r{BMerreuuh OMf-I
(-0,71 Ic) c upoctofi rro4errro Al{noJrr,Horo uo;nR, neo6xoArrMo trpr{Hflrb

ar= ffi =:2,GG lc, (13)

uro, roo6ule roBop.E, flBlrtrcTcn BnoJrHe rrplreMJreMbrM BnaqeHlreM AJrrr (nonnofl)
Eatrp.Erfi euuoCrr,r ronapHoro troJr.f, .

Cpe4nee npoAoJrbnoe rrorre Ha troJrrocax rorAa rroJryqaercfi paBrrbrM E t x: 7,73 Ic, uro rar(E{e xopomo coBtraAaer c na6,rrogeuvfllr,ur. O4lrano uplr arou
Ha troJrrccax AoJrlnerr 6r,rrr nporuBotroJrornubrft (ua6nrcgaeuoruy) xo4 If-1 c ua-
MeHerrtreM IeJrr,romlrpoTr,r; corJracHo MoAeJrlr uone ,I/ g1 B ceBeplroft uonrpuofi o6-
Jlacrtr noJrlnuo pacrrr or 1,0 Ic upu B : +7"125 go 7,2 Ic upu B - -7",25iza na6rro4ennfi me cJreAyer, qro olro yMeubmaercn or -1,\ 4o -0,6 Ic. (Itpouo
TOIO, aMtrJrrrTyAa ATOrO rrBMeHeHrr.E CJrrrmHoM MOJrfl, -l$%, no cpaBrreHulo c
peaJrBHbrM uBMeHeHr4eM -60%. floerouy r [26] troJryqaerc.E MoAeJrb troJrflpHoro
rloJrfi o oqeuB nrrcoxofi, -cos8 0, nonqeurpaquefi H rto;rrocam.)

Hau6olruree trporrrBopeq[e c na6nro4arerbnbrMrr AaHrrr,rMu uMeer Mecro AJrE
ocralrnoft qacru Ar{cHa: vcxoI.fl. rr3 AaHHbrx ra6t.2 HaxoAuM, vro r rpvuarofi
4znorrnoft yoAeJrr.r cpeAHee rroJre n N- rz S-uonycSepax Arrr rrrrrpor I q I < 60, panno
Hl =;11,0 Ic, rorga Har('peaJrbrroe none (uolyqeurroe, HatrprrMep, trB cotro:
craBJrelru.rr OMII c OII I211) cocraBJr.aer .-0,74Ic, r. e. n 7 paa Merrbme.0ro uo4-
TBeplr{Aaerc.fr r4 trprrMbrrvr[ r{BMepeHr{.EMrr rra MarHrrrorpase: coruacuo [31] cpeAsee
upoAoJrbrroe troJre Ha rrrrrporax I q I < 60o s 1967-1973 m. Ee trpeBbrtr[aJro
0,1 Ic s o6eux uonycsepax

Ta6nnqa 2

-90<tp<-60. | -60<a<0. 0<e<600
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6. funoreaa HaKJroHHoii narHurHotr oclr

Morxuo norrrrrarbcfl o6rqcnrrrn roAoByro trepuoAurruocrr y OMII u (DII ne-
coBrlaAeur{e^f r{arHrrrHofi ocu c ocr,rc Bparqerrl4fi Conuqa (xorx aro 14 rrporuBope-
utrr ua6rro4elrr{.fi}t rroJlrrpHbrx uonefi, c*r. l2f)).

Ilycrn ncruuurrfi N-lrarnurur,tft uonroc rrrreer ranr.re HoopAr{}rarbr eo, N I{ Zo, N,
qTo [pu B : *7',25 ou ar,rxo4rrr Ba rpaHr{qrrr Bl{Alti\rbrx (troJlflpnbrx> o6lacrefi
(4na xoropbrx BrrArrxra.rr rullpora lq l) 60'); npl{ aror{ rrorel{rreul{e AIIcIta H

Hparo B o6flacru rrarrrrrrHoro noJrroca (a ranxre a{{exr upoexquu) 6y4er cr(aar,r-
BarBCrr s Meusrueft crerreurr, rrooTor{y cJleAyer o}I{rrAarr, ycrurer\rfl ro4uuuoft lro-
AyJrsquu OMII. TaHaq rrlrroresa (uannouuoro rrarHr{ruoro poraropa) uo44eprHu-
Baercfl HaJrrrqrrer{ 27-Auesuoro reprroAa r4ar{erreur{r y OMII 112, 211: Hor[a qe-
pea qeHrparr,nrrft lrepr,rArraH npoxoAr{r uaruurur,rfi N-norroc (c gonroroft tr,. N),
nrrr 6y4eu rra6JrroAarb B cr{r}raJre OMII (u @fI) upeuuyruecrBeHHo N-uone, a ue-
pea -13|5 6y4er npeo6na4arr, S-uone (ocnonuofr Br(JraA or S-uo,ryc{epu).

LIa Hpznofi 27-4nenuolo LrarreHelrr{fl OMfI lr @n t2{] xro}r{Ho Hafiru, uro trs, Nr =
=300' v Lo,s=720 AJr.rr ranrrx N- lr S-nraru[rHrrx rroJrrocoB coorBercrBelrHo.
Tor4a, ecru ;qeftcrBr{TeJrbrro r,rrreer Mecro HecoBrraAerrrre oceft, npl{ Lx = 300'
nlll,ttpHoe [oJre B N-uo,nyc$epe AoJr]Rrro AoxoAlrrb 4o 6oree HI{Br(rIx url{por, qer{
n S-nonyc$epe, a Ha rporrlBouoronrnofi croporre Connqa, rrpw Lo:120", xap-
Tr.rrra AoJrlr{Ha crreHrrrbc.E Ha o6paruyro.

flponepxa ranoro [peAnoJroxreurlfi 6bura cAeJrarra Ha ocHoBe rayueuua @II
a l0o-muporHr{x BoHax B o6;racrra reJrl{omupor -60o ( q, ( 60'. Brurr pac-
'cMorpenbl ABa AoJlrorHr,rx rruTepBaJra rro 20" uupuuofi c qeu:rpalru ua .Lo : 300o
li Ls: 720o, m B grl{x AoJrtorlro-ul{porHr,rx Borrax EaxoArrJracb AoJr.E rlJroqaArr,
BaH-Era.E ( f )-uoneu (Argnn Lo= 120" u A, gla Zs = 300'). Illupoturtft xoA cpeA-
Hrx BEarreuwfr. Aru A, (gna 70 co.nse.rurrx o6oporoB Ba trepl4oa1973-L978 rr.),
a rar(Ere xoA paaHocrw A, -,4, uonaaaHbr rra puc.5. ItaH nlr4rau, B o6racrfl
rrl{por I qo I { 40" BeJTuquHa Ar < 0,5 r{ Az> 0,5, qro vI onpeAeJlfler
27-tnesu.yrc rroBropflel{ocm OX,III u @II [21].

Ecnlr cupaneAJrrrBa rrrrroreaa o HecoBnaAeHr{rr Marurrruoft ocu c ocbro Bpaqe-
rrl{.8, To paBrrocrb Ar-A, e o6eux uo;ryc{epax AoJr?r{Ha 6nrtr uonoxturelruoft
I{ rrMeTb rraHcrlMyrfr,r onoJro BHaqeHuft q0, cooTBeTcTByrou{I{x IeJIIIoIIIupoTa[r
:trarHuTHr,rx froJrrocoB. floarorry plrc. 5, 6 MolnHo rrHTeptrpeTI{poBarb r(ar( BoSMo}r{-
Hoe cyrqecrBoBarrl{e }rarul{THrrrx troJlrocoB Ha Irrrporax s6ilmau cpo = -i-25' (r, e.
.r{axJrorr H ocl{ Bpaqennrr ct: 65").

OgnaHo ecJrr{ Aorrycrr{Tb, rrro Marr{r{Trr6re rroJrroca pactroJro}fierrEl rra rrtl{porax
qr= *25", To AJr.s corJracoBaHur pacueruoft aMlJrrrryAr,r ro4onoft BapIraIII4rr
OI,III c ua6rro4aeiuofi Beru.ruFrofr. (-9,11 fc) ueo6xoArrMa Hatrpfl)I{eHlrocrt, uo-
.Jrfl rra rar([x rroJrrocax Hr, ;:6,3 Ic (nprnuuaercfl AIrI]oJrBIroe pac[peAeJleHl{e
.uarulrruoro roJr.fl rr lrcnoir,ayerca {oprry;ra (10)). 3r:a senl4s[rra onaabrBaerc.fi
'crrl{rtr}roM 6onsurofi: perr{crpr{pyeuoe OMII rpl{ Bpalqeuralr Couuqa (nepuo4 27d)
,,qoJr?nHo rl3l{eH.flTbcE B rrpeAeJrax --l-1,9 fc, tor4a HaH SaHT[qecHu na6,irro4a-
,er{arr cpe4u.rr.s BeJrl{qrrua 27-4ueeuofi uogy;rrqnn OMII (aa 6o;rr,moe 'rucilo o6o-
poroB c 1968 uo 1978 r.) cocran.naer Bcero --F0,25 fc.

B ra6n. 3 n easuculrocrr{ or yrJra HaHJroHa c{, }rarHrrruoft ocrr AtlrroJr.tr K ocrr
spaqenur Co;rnqa trpplBeAer{br cJreAyroqrre (paccuutauurre) sHaseulrfi: He -'Harrp.Elr{eurrocrb MarHr,rruoro rloJrs r{a rloJrrocax; A (OM[I) - ar{lJrlrryga 27-
'AHeBr{oro r{BMeHerrI{.8 ONIII; OMn (0 - 60') - cpeAlrrrfl BeJrI{quHa rraMepfle-
.[Ioro rroJr.rr n ruuporrloft Bo]re 0 ( Ao ( 60' (nce BHaqeHrrfl Aarlr,r B fc). Hara6onee

Ta6nurIa 3

Hp A(oMrr) oMn(0-00') u
A(OM1I) oMrI( 0-60o)

60
75
90

0
'15

30
45

2,66

3,07
3,76

(.)

0,23
0, 50
0 ,87

I ,00
ri",25

1,55
t ,95

5,31
10,26

2,64
4,53
0

1,51
3,25

't2

c{, rpaE ct, rpaA



z
lz-4

0

-oa | 00"-61" 0 f[' -6t' 0 60'?o
'Plrc. 

5. 3asficuMocrs rrJIoIqaAIr,-Baunroft (.1-)-nrleM, or reJrr4orJ-ruporu go AJrfi Aolrorghrx ysa-
'ctron Zo = L20o (a) n Ls = 300" (6) a xou paarrocrr,r A, - At or rerratirirlrporri go (a)
Ilnoqaqlr Aau Az @n 6) w paslrocrb firorr1ageft A, - Ar (c) Easrr B orrrocrrrelrbubrx eglrg1ruax (uogpo6neer rexcre)

pesHoe upornBopeqr{e Me}fiAy pacqeroM r,r Ha6JrroAeHr{flMr{ Mhr BvtArtM AJrfl mupor
I q, I < 60o, r4e cpeAuue BHaqenn.fi trpoAoJrbnoro Marnr{rgoro troJr.E corJracno
IroAeJrrlt Har(JIOHHOTO_AIlnOJr.fl Ha rropflAoH BeJrr{qrrHEr rrpeBbrmaror peaJrbHyro Be-
JII{qI{Hy (<0,1 rc). Sror {axrrerrr6o.neesa}fieu, qro Har( pua xpyrrrbuacruia6urre
MATHIITHbIE IIOJIfi ATOfi sOIIbI AI{CHA O[PEAEJI.ftrcT B OCHOBHOM CIII}IAJI OM[I.

7. O6cpr6euue peaynbraroB

flepuo4usnocrb oglru ro4{y o6qero Marrrr{rrroro uon.s conn{a, y $ononoro
rroJI.E rr fioJl.spuoro [oJrE BMeCTe C auaJrorlrsuofi ro,qruuoft napraaqr,refi B BEa_
xe npeo6la4aroqeft rror.spnocrl4 MextrrJragergoro MarrrtrTlroro rroJr.fl BacraBJr.fler
xrpelr(Ae Bcero ficr(aTb o6rqee o6tscuenze AJr.E Bcex srrrx .fiBJreur{ft. Han roBopr{Jrocb
B HaqaJre crarEl4, a${eHr Poaeu6epra-Horeuana y MMII HaxoAr{rc.E B rroJrrroM
torJracrll4 c rlpeAtroJlo)fieHlreM o trepeMelrHoM BJIrIflHtrr[ BbrcoRoml4porrrbrx noneft
'Co.rnqa trpl{ IIBMeHeI{r{}I reJlrlourrporbr roqxu Ha6rroAegr4.s. To.rgo-Tu* *" oa"*o
'o6rscu.sercn (n panrnax trpocrr,rx reoMerp[qecxlrx coo6panteurafi - c yqeroM re-
,Jrrroltraporbr Senrnu I B I < 7',25) aapvaqr{.a BeJrr4qrrrrbr rraMep.EeMoro Marrrrrr-

. uoro troJI.E Ha IIOJIIOCaX.

flla oMrI uo,qo6uaa (reonerpuuecxaa) unreprperaqrr.E nan 6y4ro KaqecrBeu-
rro rar{E(e rre trporrtBopeq[T na6mo4enunlr (xotr ocraerc.E neo6rscnprtrbrM B]ra-qUTEJIbIIOE PACXO}HAEHIIE UO SAAE -ME}HAY 

TOAUqEI,IM TIBMEHEHtrEM OMII U XOAOM
'3elvlHofi reJrr{oml{porrr, cn. plrc. 2). O4uano cnJrBHoe. [porlBopeqrle Bo3rrtrfiaer
np}I KortrqecrBerrHoM arraJrrrBe (crrr. u. 4) : aruu;rraryAa roAoBoft napuaqru OMII
Ip}I yqeTe ToJIbI(o BfiJIaAa oT rroJrrocoB AoJI]fiIra 6rrr:t ua trop.EAo6 BeJIrrqnHbI MeHb-
rue {_axrnuecnrr rasMep.Eeruoft (-Q,{1 Ic).

HecosMecrzuo c na6nro4eularmra u upe4nororfieutre o ArrtroJrbuoM pacupeAe-
JIeHrILruoJr.E Ha uoBepxuocrn Co.ruqa (cru. u. 5, 6). H e rroAAarorc.a o6rncueurrxtrax_
]r(e ra(I{e $axrr,r, Kar( rISMerrer[e BeiluquHbr r,r Suar(a pesyJrbrupyroqero Margur-
Iloro uoJr.E cpasy na nceft rz4uuoft nonyc{epe Co.rrrqa [8, 9, 31] }I Eailzs]re cefi-
ropnoft crpynrypbr OMfI c rparrr4r{aMr{ cenropoB, rrepecenarcrqt{Mrr er(Barop.

Coaepruenno Hetrorrfirnr,rM c roqnfi spenu.E reJrr{o[[porrroro a{{enra ocla-
erctr u Halruqne ro4uvnoft BoJrrrbr y @[, ra$ $aft Ha olpeAeJrerrrle troJrorfieHrr.ff
xpouoc{epubrx BoJror(oE, aHrI{BHbrx o6,nacreil fl B^rleJroM nn-oqa4efi, aanrrrrx (*)-u (-)-rorapHocr.EMr.r B Borre -60' < go { * 60;, nznar He Mo}fier cRa3arbc.E
MaJroe rraMeuerrr{e rerrr{orlrrporrr Belrrra ( + Z.,Z5.) .

He nolroraer r.r trpeAloJrolr(egrre o BHaqr4lTeJrbrroM rrar(Jroge.MarnfiTnofi ocr
conuqa orrrocr4reJrruo ocu Bparr{eHr.rr. f[uoresa HaRJroHrroro poraropa (r"au*u
Irpr4eMJreMafr Arrfr. o6t.scuen[.4 ceKropuofi crpyr(rypbr lraruurnoro uotrn) B cJry-qae roAuqnoft oapnaquu oMrI He troAxoAr{r uo roft npocroft rptrqr4,e, ,ro o[,
cI{JIbrroMrrar(JroHero4rauurrfia{$enr4onrxeH yMeHbruarbc.fl r,rB-Ba Bparqenus co;rn_
rla: y I{ac BCeAaHHrre ycpenuflrorcf rrpr4Mepuo aaqennrft o60por, ooJroryre*,60nr,
me uar(JIoH, reM s 6oilrrtrefi cteuenn Marurrrrrbre aHoMaJrrrrr (N- u S-to,nroca) 6y4yr-

,42/4/

o,,f
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crJraErr{BaTEctl Ilprr BparqeHI{I{ II Terr nIeHE,Ixe 6yAeT cRaSr,IBaTLCfl 
'IsMeHeI{[e 

Ie-
Jruom[porrJ 3eu,rr. floarorry B r{oAeJI}r }ral{JroHuoro poraropa [oryqalorcfl
cJrrrrrrxoM 6oilrmue, Ha nop-EAor( BeJII{uI,IHLr, BHaqeHtrfi A (OMn) u OMII (0-

- 60"), cu. ra6r. 3.
He sce 6.;raronoryurro, no-BrrAr{rroMy, u c o1rncseHrlerr roAoBoro Lrar{ener{r{fi

troJr.rrpHoro rroJrfl, rrocr{oJlbxy troryqeHua.fl e [26] N{oAeJrr, c cnnr,rlofi ltoElIerrrpa-
queft uor.a n rroJrrocaM (-cort 0) upu paguanurofi HanpaBJreHr{ocrl,I r{arHl{THoro,
Ber(Topa uporuBopeqlrr na6;nrogaeiroMy pactrpeAeJreHuro rroJr.EpHbrx noporraJrr,r.rbrx
lyuefi [331. 34ecr t\{o}Rer 6brm, secrrra cynlecrBe}rHrlrr, arro rroJrflpHoe troJle, or-
Jr[saflcr, nr,rconofi HeoAr{opoAHocTr)Io, cnoHI{eHTpI{poBaHo B oTAeJIr,Hr,Ix,{ly-
rax (uaruurrrr,rx oJrelleurax) [7, BJ.

Bamno orMerrrrb, qro troBeAeHr4e rroJlflplroro rroJI.E, a rar(Hie OX,III nporuro-
pequr Arr[oJrr,Hoxry rrarHlrrHolly rroJIIo. Hanuque xe cABura iro $aae uexgy
rrr{Nrrr eqe 6onnrue ycyry6;rxer Botrpoc o [pl{quHe ro4oeoft BapI{aqI{I,I ONIII, Horo-
pyro He rrpeAcraBJr.rrerc.fl Bo3r{oiIirlbrrr o6T,gcnum [pocrblrl rrBNleHeHr{err eeNrgoft
reJrr{our{porrr (u pauxax paccrrorperr}rbrx Bbrrxe ilpeAro.noxrenufi). ,{pyrnu urrc-
Jrtr{rrbrl{ BsrxoAolr 6rrna 6rr rrrnore3a o nperrenH6fi napnaqnn ca}Ioro ON4[I c rre-
prroAol{ oAr{H roA, lro aro ranxe I{a}riercfl llerrpaBAorlo4o6ntrm.

Br,ruo,nrleunoe BAecb paccrforperrrre ocraBJI.Eer orr(pr,rrr,Irf Bonpoc o [pI4q[He
ua6.nro4aelloro roAlIrIHoro r{Brre}renr.ta o6rrlero nrar}rl{T}roro rro,r]fl Conurla Hax
3Be346r.

B eannrosenr{e aBTopbr cqrtraror cBor{}r AoJrroM Bblpaarrm, 6;naro4apuocrn
A. E. CenepHoMy Ba rrJroAortsopl{oe o6cynr4eHlle crarbla, a rar(}I{e M. A. JIus-
mrrqy n A. A. C:renauauy Ba IroJIeBlIbIe 3aMeqaHl{a. Antopu 6.uaro4apat P. Io-
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I{SBECTllfII{PLIMCItOItACTPO(DII3tr{TIECI(OfIOECEPBATOPIIt}I
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HBo[P0Cyot(BA3u[EPItoflTIIIECt(I4xHoJItrEAHIIflx
B ATMOCOEI'E COJIHIIA

A. I. I(oeonrqen, 0. tr. Ilonon *

B parunax ypauneruft oAEOMepEot rpaBurallroEEoft rasoAuEaMI'IKE c troMoq,blo qECJIeEEEIX

r\{eroAoB rrccJroAyercfl [poqeco pactrpocrpaEeEEfl BosMyIqeEI'Ift sepes I(oEBe$rtrBEyIO BOEy

na uroao"sepy comqa, flonaaauo, qro EeoAEopoAEocrB coJIEesEOfi trJIasMBI B rpaBETaqtroEsoM

rroJre trpuBoAtrr n BosEr{nEoseurrc noIe6asufi s arMoc&epe c [epI(oAoM -300 c' Brrnsfleso

tsrrrrggue uenusefisoctll Ea xapal{rep RoJIe6aElIft' flonyueurrrO peByJIErarbI cotrocTaBJlslorctr

c AaEEETME Ea6rroAeEtrft.

oNTHEQUASI.PERIoDIC,oSCILLATI0NSINTHESoLARATM0SPHERE,by
A. G. Kosoaichea,Yu. P. Popou. - The propagation of oscillations in the convective zone

and the external aimosphere, chromosphere ancl corona of the sun is studied by numerical

solution of the nonlinei equations of theonetlimensioual gasctynamics' It is shot'n that the

inhomogeueity of the ,o1,, 
"t*o,phere 

in gravity field leads to generation of the atmosphe.

ric oscillations with 300 s periotl. th" iofl.,."rrr" of nonlinearity on the oscillations is cliscu-

;;;i;; th. results obtainetl are compared with observational data'

B lla6nroflerrtrfix [1] aa ABtr?r(eHItsMu trJIaBMbI B IIIIX(IItrX CJIOSX OOflEeTIEOfr aT-

ruoc6epu 
-6r?, 

oorupy*eflbr Beprr{r(aJrbHbre r(Ba3r{uepr[^oAuqecHtre flore6aHu.fi O

uepuolaMr4 olroJro c ltun u c aMtrJrrrryAaMrr cnopoorlr0,3-1,6 nu/c. Hore6arrun

B 6oilee Bbrconrrx ,oo"i r*.r, 6onel nopor*,re treptroA,r, [ocrtrralotrlue 180 c

; ;;fi;";;;;;;r,!;6-[l]. Ustr*u,yr*;re noJre6a]rlnn Ha6rlo^arorc'E B BrIAe

qyroB BoJrrr AJrr{reliuoC*ro B rIeCI(oJIbKo trepflonoB. Otge;15nnre qyru BOJIET

tro-BuArrMoMy, rre KoppeJrr4poBar{br Me)riAy co6oft. IopuaontanbHblft paBMeP {yra
tsoJrrr Molr(er 6brrb cpaBHuM c pa3MepoM"cyileprpaHyo (no 4:'l'0s' cM' pl{o' 1)'

Srcuepuuouranr-rroe r{ reopertrqec1oe I{CCJISAOBaIII(g ABaBtrtrepuoAa1IeCRUX

mone6arufi frIJlrtreTcfl rrIIreHCIlBHo pasBI{BaIOuIIIMCfl IIatrpaBJIeEUeM n {uaune
CO.nuqa. TlurepeC I( aToMy EBJISHIIIO B6IBBaH TJIaBII5IM o6paaolr reM' qro BepTE-

ftaJrb'bre r(oJre6arrufl r{rparor Ba)firryro poJr6 B HarpeBe arMoc{epbr [4] ' Ilpuuuru
HBaar4rrepr{OArrrreofiUx rio.ne6anuft 

-A tx CJIeACTBtr.fl etrle He BtroJIHe IIoII'ETIIrI'

E OAUrr IrB BotrpocoB cocTor{T B ToM, I(aI(I[e cBoftcTBa ItoHBeATtrBHOfr BoHbI I( aTMo-

c{epu oope4eonror Dro flBJreHue. AaHEafl crarbfl trocBfiIUeEa usyqell_ulo_tr^p_up{Abl

rrffTrlMr{Eyrrrbrx noJre6aHuft. Ee''qert - BbrgBl{rb BJrrIErrI4e lreoArropoAlrocrE

.CPEAbI IIA XAPAHTEP PACIIPOCTPAIIEIItrfl BOsMY]qCHIIft UEPEA KO}IBEHTtrRIIYIO BOIIY

;;ffi;;{.pttor"iru u ioxaiats, r(aKIrM o6paBoM Dra lreoA,opoA'ocrb trpuBo-

Ar{T R BoBEERHoBeH]irc xone6aHufi . Iilasrnrrrrra {anropaMr,I, otrpeAeJlsroqllMr'I Ee-

oAHopoAHocTbooJIHeqIIoft[IaBMbI,flBJIflIoTcflrpaBI4Taq,troEIIoeuoJleI,IHeoAHo-
poArroe pacupeAeJrerrtre reMrreparypbr lto Bblcore' ,(pyrue {anropsr' TaRr4e' r(aE

Mar'rrrlrbre IToJIE u KoHBertTr{BHbre ABrrx(eutrr.E, He yqtrTbrBalorcfl. ocHoBEoe or-

flEque or rrpe^brAyqr{x reoperuqecfiux uccne^osauri,i, roropute B ocrroB,olvr 6srnr

orpaEwreHbr uSyqeHueM uonegenun fapMoHIdrIeCHIlX BoJIH B JIIHefiIIOM UpU6lz-
.,n(elrrr,n, Bar(Jrloqaercff B ToM, qro HBaarrrrepuoAuqecxrte rtoJre6a]rufl paccMarptr-

+ opAera Jleuusa r4Ecrrrryr nprarragroft MareMarr.rfir{ urrr. M. B. }tergnma Anageuuu uayn

cccP' 
{E
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Pnc. l. Ha6nro4aenne r,rBMeEe-
rrMfi cl(opocTl.r co BpeMer{etu Ha
ypoBrre {orcc{epn B roqxax, or-
croErqux npyr or Apyra Ea
2200 rtu (a), n rucrorparrlrr.ra pac-
IrpeAeJreE]rfr fleplroAoB oTAeJrb-
Ebrx noJre6aHrrft l3l (6)

Macmrao cropocrrr Ha prrc. o Bbr-
6pan rar, rrro paccroffEr,re MelriAy
coceEllr4Mr4 l(pr{BBrlllrr cooTBeTcTByeT
0,Lx:lr/c; I - 

paccro-Etfie BEoJrb no-
BepxEocrrr CorHua

,o

60

//

JO

0 60 p/7 /00 t,nua ZoO "7ZO fuA qc

BarcTCrr BAeCb naH trpo.flBJreElre Hecraql4ollapEoro [poqecca, Bosirrrfiarouero nprl
pacrpocrpar.rerrr{u BosMyrqeHr.rft s nonBexrr,rBr.roft 3o}re il ar}{oc+epe colrrqa.

Paccrtorpeuue trpoBoArlTcrr Ha oclroBe ql{cJreHubrx pacqeroB B paMr(ax Eecra-
quoHapHllx oArroMepflblx ypaBHellr4ft rpanr.maquorrHofi rasoBofi Ar,rEaMr.rHr.r. pa-
Eee B arraJrorr4qHoft rrocraHoBr(e c fior{or{bro ql4cJrerrHbrx MeroAoB perlaflacr, Ba-
[aqa o pactrpocrpaEerrr.rr,r sosMyrr{eHr,Ift n orpaur.rqeHHofi o6nacrn, coAepE{aqeft
Soroc{epy r xpoMoc6epy [5,6J. I4cuo.nrBoBa,r{e B rrarefi pa6ore 6ore6 conep-
meHlroft MeroAllltr{, trptrcuoco6Jlelrflofi AJrfl perueHr4.E BaAaq Droro r{Jracca [7] ,
trOBBOJIUJIO SHasuTeflblto pacmupl{Tl l,IsyqaeMylo 06JIaCTL IiI BHrrosr,rTb B Hee HOH-
BeKTLrBHyro Bolry u Kopouy. floxaaano, rrro cyrqecrBelrrroe BJrr4fiFrtre Ha xapa1Tep
trpoqeccoB B gToM cryqae oHaSr,rBaror 6olsmrne [eperraAbr reMtreparypr;r B pac-
cMarpr4BaeMofi o6.nacrra.

1. flocranoBna ga[aqu rr rrerog pe[reunrr

ctfoprrayrr.rpoBarruarr B Hasafle crarbr4 BaAaqa paccMarpuBaercfl B oAuoMep]roM
HecTaqI4oHapI.IoM raSo,I{uHaMrilqecHolt upu6rraxrenran. ,(raccr4rraTr4Br-rbre trpoqeccbr,
Tar(I4e, HaH TetrJIOTIpOBOAHOCTb, B.ESROCTb r,r rroTepr4 Srleprr{r.r Ha r,r3ryqeHr4e, He
yqI4TbIBaIOTCg' TaI( HaH 3,{e0r, CTaBI{JIa0b qeJIL BbI.EBI4TL ItaqeCTBeI{Hyrc 1aSOALI-
HaMuqecHyro HapTI,IHy pacupocTpalleHl,rfl BoJrH, trr B aracTHocTr{ B},IflcHI4Tb XapaH-
rep BJrrr.nHu.s EeoAHopoAr'rocrefi reMneparyphr r,r rrJrorHocrn. 3aAaqa paccMar-
pIIBaeTCfi B trJrOCHOfi IeOMeTpr4E C rrooTo.frlrrrr,rrf SlraqeHrreM cr{,rrbr TffmeoTr.{, Tar(
HaK' I,ISyqaIorc.E ABr{}fieHl{fl ToJIET(o B Tour{orr rroBepxnocruoM cJroe Connqa,

CoorBercrsyrouafl crrcreMa oAHoMepllhrx ypaBueHrrft rasosoft Ar4rraMrrnr4 B Mac-
coBblx Jr arp aurr{ eBbrx KoopAr4HaTax r.rMeer B r4A

4020

0t-dl:u,
0e

dt* Y

P:P(P,

0u
OS

6u
7r
0u
7i',
r);

op^a: - 1fi - g, -57 (tO)

e:E(P,7),
rIe r - afinepona HoopAErrara, I - eper,rR, u - cHopocTr,, p - AaBJrerrrre, p -trJroTHOCTr,,8-BHyrpeHH.sgSHeprufl,g-ycHopelrr,recl{JrblT.rr}r(ecrr{,s-Mac-
coBafi Jrarpar?r{eBa nepe}reHr{ac (ds : p da).
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B ucxo4noM cocro.Eurrlr cpeAa HaxoAflrcJr B rrrApocrarrlrrecr(oM paBr{oBecua
u (s, 0) : 0. Hasarbubre repMoAuuaMuqecrue {ynHquu s ranofi troerauoBxe orr-
peAeJr.Eroroff BaAarrrreM Henoroporo pactrpeAeJreuun reMtreparypbr 7 (s, 0), BBflroro
rrg rraBecrrrnrx lrogenefi KorrBexrr4Buofi aonr,r u arrrroc{eprr [8, 9], u ypaBueutreM
ruApocrarrrqecKoro paBHoBecrrfi :

0pl0s : -9.
ConuesHarr trJraBMa cqtrTaercfl r{AeaJrBHbrM raBoM. flpunuuaerc.r Bo BHuMaHue,

qro pactrpocrpalreuue BByKa B r(ouBexTrrsuoft aoue Hocrrr uaorepMuqecttuft xa-
par(rep ua-aa 6onrmoft ryurcrofi renrorpoBoArrocru [10]. Ero o6crosrenrcrso
yqtrTbrBaercfl rryreM IrBMerreHu.E ypaBrreur,rfi cocTofiHla.E B RouBemrunuoft aoue,
T. e. tror(aBarem agua6arbr troJraraerc.E paBHErM eArrHrrqe. Izlcroquun roauyueuuft,
B peaJrluhlx ycJloBuflx cBgBaHHbIfi c noHBeI(TrrBHbIMrI ABI,IrfieHu.EMr, o 4auuoft
MaTeMaTuqecnoft uogenu trpeAcTaBnfler co6oft IIopmeHB, pactroJromennr,rfi na
neroropot r;ry6uue B r(oHBer(rrrBuofi BoHe r.r ABrrrarcqvftcst c aagannoft cnopocrbro
u (0, t) : V (t). B Maccosbrx Jrarpau?fieBsrx HoopArrrrarax aruoc{epa uMeer Ho-
Herrrryro trporrrfieHuocm 0:( s:( M. Ha repxueft rpaHurle craBrrrcff ecrecr-
BeHHoe rpauuquoe ycJroBrre p (lW, r) : 0.

,(nr uucnenuoro pemeuu.E trocraBJreunoft BaAaqtr rrctroJrb3oBaJracB troJlHocrbro
Ror{cepBarrrBrrafl paauocrnarr cxeMa 17, 4ll. Cracrelra paauocrubrx yparuenufi pe-
maJracb r4TepaqrroHHblM MeroAoM Hnroroua c trpr,rMeHeHrreM trporoHr(u.

2. Anamre Her(orophrx qacrnbrx pemenufi
B JrmrefirroM npu6uurrenuu

flocnonrry aMtrJrtrryAa cHopocrtr na6nro4aenbrx Ha noBepxuocrz Conuqa nonu
Mrrofo MeHbrrle cHopocTr,r BByHa, To nJrs r4coJreAoBaHufi pactrpocTpaHeHlrE BoJrrr B
r(oHBer(rr{Brrofi aone r[ ErrxrHr{x cJrosx aruoc$eprr rrpuMeHrrMo nuueftnoe upra6.nra-
)r{eHrure, flOarony, trpe}r{Ae ueu uepeftr:r4 rt otrIrcaHr4ro pesyJrbraroB xrEcJIe}IHOTO

pementrfi lrocraBJleHlrofi aa4auu, rrpoBeAeM auaJrraB rrBBecrlrblx aHaJrrrrrrrecfir{x pe-
menufi BaAaqu o pacnpocrpaueur(n BoBMyrrIeuufi n arrvrocfrepe c rrocrornnofi relr-
ueparypoft tr c trocro.EurrnrM rpaArrerrroM TeMrreparypbr, r{oropbre 6rrnz roryuenu
Jlarrt6ou ll21 n ,nn:r,efrnou upu6nux(enrau. Sror asanza troMo)iler trolr.srb ocrroBrrbre
Bar(orroMepnocrtr pac[pocrpauerrrr.rr BByr(a B r(onBer(Trrnuoft aore lr corueuuofi
aruocSepe, a rarume o6rersum rrnreprrperaqurc peByJrbraroB qrrcJrel{Horo pemeHrrn
ucxo4nofi BaAaqr{.

Boruosoe ypaBlreHrre, onr4cbrBaloqee BBynoBbre BoJrllbr B lroJre cuJr r.flroreIrrrfl,
r{Meer r.r.A l72l

dou , d'LL du__ ^-rd 
_

Al2 -'s dxz lb dr ' (1)

rAe cs : c" (r) - Jror(aJrbHoe BHaqel{r{e cfiopocrr4 BByKa, ocb J lranpaBJrerra npo-
TI{B }IatrpaBJIeIII,Ifi CI{JILI T.rI}I{eCTI4, 1, - [OltaBaTe.nr agua6atr,r.

Oco6er.rno upocroft BrrA r4Meer qacrHoe peueHrre BaAaqrl ltoruu AJrr ypaBHe-
nva (7) B o6racru t ),- 0 trpr{ cJreAyrorqrdx HaqaflbHr;rx Aar'IIIbrx:

z li:o: g; : 6 (r)c" (2)

(6 (r) - 4enr,ra-Synnqua), oauaqamqr4x, qro B Haqarr,Hblfi rr,ronrenr BpeMerrr{ B

6ecxoHesHo rorrnoM cJroe trpll r : 0 trpr{Jroxteua cr{Jra KoHequoft seil[.ruHhr.
Perueruue O.an usomepil,uuectt.ort, amnr,oc$eput (cr : consL). B c.nyuae lrgorep-

nra.recxoft arlroc$eprr pemellue fip:,t lj ) 0 uueer B:r,A l72l

dtr I

-t
t)t li:o

u (r,t):

rge .Io - {yuxqun Eeccers HyJreBoro uopapta.l

rpr t <lt:1c,,
/ *o a---- * \

l"rV u- *) nPrr r)rtc,,
i *'.,, (vgr12c!) lo

(3)
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3ro pemenue ror(aBbrBaer, qro BByHoBafi BoJrHa, pactrpocrpaHflflcb BeprtrRaJIb-
rro tsBepx (uporuu HarrpaBJreHrlfl crrrbt ranrecru), Dr(ctroueHrlr4aJrbno yBeilurmBa-
er aMrrJrr{ryAy cr(opocrr,r. Hpolre roro, Ba {pourou BoJrHr,I BoBrruraer rar( EaabrBa-
elmrft <rsorHonofi c,re4>l - [epr{oAr{qecxr{e Kore6aHufl cpeAbr c treptroAoM, crpe-
MsIqIrMcff rro Mepe yAaJreHl,rfi or $poura H Berrlsuue To:4nc"lyg. Ha prc. 2
tror(aaauo paaBurrre BoJrHoBoro cJrega Bo BpeMeurr. 9epes HecxoJrbxo nore6auuft
lepr{o4 craHoBr{rc.fl6ruerul{H Berrlsuue 70. flpu DroM [Jrl{rra BoJrHbr u Saaonaa
cxopocrE rone6auuft HeorpaHuqeuHo BoBpacraror. AunJrl{ryAa xo.re6anuft B BoJr''

Hotsor,r cJre[e Baryxaer co BpeMerreM xax 1l[1.
Peutenue 1na amttoc$eptr, c nocmofl,tdu,wtuL epa1uenmon meil[nepamllpbl.

Baxtnuu Botrpocolr EBrrflercfr BJrlr.guue rpaAI{eHTa reMtreparypr,r Ha paaBr{Ttre
BorluoBoro cJreAa. B t1,21 iloryqeuo peuer{r{e BaAarIu ({) - (2) s atuoc$epe c tro-
cro.EHHbrM orpr.rrlarerrbur,rM rpaAIreHroM reI{neparyphr p. Tarax atrltoc{epa uMeer tro
# HOHeqHyro [por-frE(eHrrocrE,, tr BByHoBafl ]loJrHa orpaH{aerc.fl or nepxuefi fpa-
HLrrIr,r B MoMeHr BpeMeHr{ t : rr : l/TLnm, r4e fi - raBoBa.E rrocro.surrafl.
Pemenrae Ba[acr (1) - (2) Etrfi u rrlreer B:r,[, l12l

u(r,t):

0, t <t"L-i,
--L , P u (p), t, -r <t {t { tr,

n--
2(tt1) 2 e

cos frz) , 
Q , (_ p), t).t I t1,rr 1 r' 2- -6-

(rr1)n- -z

(4\

IAE

- ( d,r ,/ aQ-r)
': ) ',G):v --lFF--

- BpeM.E, Ba Koropoe BByK rlpoxoAtrr paccro.Errue or repxneft rpaEuqbr arMo-
c$epu Ao roqfiu c noop[trEarofr. t,

rr_rrt:l_p , n:glRB.p 
- 2"ct1

P u Q - Syurquu Jlexaugpa trepBoro Ir Broporo po[a.
B erornr cryqae {opuuporauue BoJIHoBoro cJle[a s AauHoft roqne arMoc{eprr

OrpaHuquBaercfl MOMeHTOM IlptrxoAa BoJIIIrI, orpaxennoft oT BepXEeft rpautrq6l.
Tlccte4onau[e pemeutrfi (4) r aanzcuMocrtr or BeItrqrHbI rpa4reura reMtreparyprl
p uonaar,rnaer, qro trpu Buaqeuurx 6eapaaMeproro trapaMerpa z ( 1,5 sourosoft
cJreg He o6paayercr. flpr n : L,5 BeJItrIII{Ea cnopocrll s [auroft roqne trooJle
,poxoxrgenix {pouna aayroroft BoJrrrbr ocraerc.E uoctosnsoft. IIpn o> \,5
rrastrlraer trpo.EBJr.Erbca a{Sert BoJIEoBoI'o cJIeAa, Bblpa1(arctrIuftCs s nO,ne6a-
Hrrrx cnopoCru aa {pontou. Ha puc. 3 roxaaanrr pemeruff Ba[aqtr (1) - (2) upr
paailuqubrx n. flpn n 13 Ao lrptrxo4a orpalr(eunofi sorrH BorrzquEa cropo-
irr n 4annoft rosne aruoc{eprr uorrr:rrrnaer ne 6o.nee ogroro xone6asus. C yqe-
fltrqeulreM n, T, e. c yMerrbrtregueM rpa4treuTa TeMrrepaTypbr, qucJro noue6a-
uuft cnopocru n aurtoc{epe yBelrtrqrrBaercfi, u trpr,r rL -> @ pertreEtre (4) ctpelmrcr
r peueriraro (3) upu rocrosuuoft reMtreparype. Saueruu, rlro qEcJIo ranux none6a-
nr,rft onpegeJrfierc.E roJrbKo semsuHoft 6eapaanreproio uapauerpa lL DI He 3a-
Br{cr(r or roJrqr{Hr,r aruocseprr ,L. Han BtrArro ue (4), aMuJltrryAa aaynonoft BoJIEbr

paorer frpvt n> 0,5 11o CretreIIHOMy BaI(oHy u B roqxe A : L EMeeT OOo6esnoOrr'
B aafinroqeHrle aroro raparpa{a oTMeTtrM, qTo peltreEtrrl, fioilyqeuulle B JItr-

uefinou upra6;rrameurrrl, uMercT BeobMa orpauuqeHuyro o6nactr rrpl[Mereutrfi? Tar(

KaK BcJleAcr:rre 6uctpolo HapaCraIII4fl aMUIIITyArI cl(opocrll cyq,ecrBellEylo
porb HaquHaror urparr retuuefturre aSSeHru. B qacrsocttr, BJrI[.EHrIe EeJIuEefr-
HocTtr rlpr,rBoArrr K ToMy, rrro BoJrr{oBoft cneg trpl( Her(oropbrx ycJroBE.Ex trpofiBJlfi-
erc.fl B BEAe pactrpocrpallEloq,I{xcfi yAapHblx BoJIII, a He crofiql(x saTyxarcqtrx
xone6anufi t13].
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Puc. 2. Boiluosoiir crrcA B r4so- t/r)
'repmuuecnoii aruoc{epbi pacqer ';,' 

;ro yparueuuro (3)

o - BaBtrctrMocrlr t (l) ua po3Jrr{q.
rJbrx ypoBHflx B arMoc&cpe, or 0,4
cro.flnlux [pyr oT Ipyra no
nr,rcore Ha 1:

6 - npotfuJu, r (r) s MoMeHr Bpe- 0
Mcflu , - 32,

Msorturcrs cxp (^yar. 2c!) otryll(orr.
Mactrra6rt crcopocrlr u EJtr,1116r Bbr- -4 4
6parrrr rart, qro cs -. t, U - ,f,/ln : /,\: ll2, npn croM To - trtrc./\.g 
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tlucreunoe pertreur{e BaAaqlr o pacflpocrpauer{rrr{ BoBMyrqesr{ft r arruoc$epe c
rrocro.IIHHrIM rpaAI{eHroM TeMtreparypbr B paMHax rrocraHoBr(I{, ouracauuoft n u. 1,
fiauecrBeHHo xopouo coBnaAaer c peayJrbrarauu lnnefiHoro anaJrrrea. Taxuu
o6paaolt, s atoft BaAaqe yqer Herr.rHefiuoro xapanrepa BoJrHEr B HapylnHrrx cJro.trx
arlroc$epu He BJrr,l.rrer r{a BaBr{cr.rMocrb or rrapaMerpa n -.4vrcila rroJrur;rx no.ne6a-
nzft cxopocrrr Ha [ar{HoM ypoBue arrrrocSepr,r. Ha puc. 1r upuseAeuo cpaBnerrue
pesynr,raroB ql{creHHoro pacsera c aHaJrr4rrlqecHrrN{ peueHr[eM (4) lns. ru : 3.

3. Pcaynrrarr,r qllcileHHoro pemeHufl Balaqfi

B gauuoft pa6ore qlrcreHHoe I,IccJre4oBaHI,Ie paclpocrpaueHrrfi BoJrrr upoBoArrr-
,c.rr B paMnax MoAeJrrr noHBeKrI{BHoft eoHrr [B] u uoAe.ulr aruocseprr [9J. Pacnpe4e-
JreHr{e reMnellarypbl xapaxrepvlyercft 6r,rcrpr,rlr y6r,rnanr.ren B Kor-iBeKTLIsHoft ao-
ue, ue6ons[rr{Mrl rpa4r,rer'rraMIt n {oroccfepe rI xponocrfepe r{ peBHr.rM yBerr4qe-
rrr{eM reMtreparypbr B nopoue (plrc. 5). 3uaqerure napar{erpa n B HorrBenrnnuoft
BoHe Bar{JrroseHo B trpe4eJrax or 1,5 go 5. Cpe4Hee BHaqeurre cocraBJr.ser -3.
Cregonarenr,Ho, Molr(Ho ottrrAarb, rrro xapanrep pacnpocrparreurr.tr anynonoft non-
Hbr B r{oHBenrunnoft BoHe HarrecrBerrHo 6y4er coo'rnercrBoBarb rrccJreAoBaHr{oMy
s t. 2 pertrenr{ro BaAacI,I c trocro.EHHrrM rpaAlreurorlr reMrreparypbr upu z : 3.

Ilonorxeuue r4crosuura BoBMyrr{eHr{fi (nopruna) B HoHBexrr{nnoft eoue Bapr,rr-
poBaJrocb uo rny6uue or -5'103 4o -105 xrr.t; ocrroBHbre peayJrE,rarr,r npr{ aroNt
npaxT[qecnr{ He rrBNreHtrilrrcb. Cnopoctr, [Br{}HeHrr.rr nopurrfi uo46nparacb raxr4rlr
o6paaolr, .rro6br n aruoc{epe BeJrusulra cxopocrrr r anyxonofi BoJrrre cooorBer-
crBoBarra ua6rroAaeubrM Buaqerrr.r.EM.

flpu ABrrlr{eH[r{ rropmufl c trocrosrluoft cnopocrEro V (t1 : 7o : consb
B r(oHBer(rrrBrlofi BoHe {opuupyercfl BByr(oBa.fi BoJrHa c r(pyrbrM {pourolr, xo-
'ropafi pactrpocrpar{.rrerc-s na uepu$eprro r{ orpaffiaercn or aruoc{eprr. Peay.nr-
rarbr pacTreToB rror(aSaJrrr xopomee HaqecTBerlrloe corJracrre c peSyJrbTaTaMIr
aHaJIr4rurrecHoro I{ qucreHHoro pemer{rL.fl SaAaqu c IIocro.rrHrrblM rpaAr{eHToM TeMtre-
parypbr rrpil n: 3, r. e. KalHAafi qacrrrqa cpe4br Ao rrplrxo4a orpaxelruoft BoJITTEI

coBeprraer trpr{Meprro L,5-2 troJrHbrx r(oJre6aurrs (puc. 6). Ilpuuunofi orpamerrufi
anynoaoft BoJrHbr trBilfl.ercfl. peanoe yMerrbrneHlre rpaAl,reHra reMtreparypbr uplr
trepexo[e or Hor{Ber(runuoft BoHbr n arlroc{epe. O6racrs orpax(enl{fi BnJlroqaer
{orocSepy rr Hr4}r{Hloro xpolroc{epy. Ha plrc. 7 upegcraureuEr cr(opocrlr tra He-
Koropbrx ypoBlr.trx e {otocSepe u s nux{Hefi xpouoc{epe B BaBrrcrrMocrlr or
BpeMeHrr. Bu4uo, qro Belruqrlua cnopocrr{ r4cnbrrr,rBaet xone6a:urt.fr. c trepr{ogoM
f >300 c, 66nr,ronu JronaJrbHoro BHaueHu.E T o ;: 260 c. Orpaxerl{afi or arrrtoc$e-
pDr BoJrHa ABl{?r{erc.fi rrny6s HoHBeHTTTB}roft gonr,r.

9acrr anyxonofi BoJrHbr rrpoxo[nr B ar]Ioc$epy. Sueprux upome4ueft BoJIITrI
,cocraBJr.fier 

-0,01% ot aueprrrr{ BorrHbr B r(oHBeKrtrsHofi aoHe. B atlroc{epe 3By-
KoBafl BorrHa 6rrcrpo yBer[rrrrBaer cBoro aMrrrrr{ryAy, I4 Ba ee {pourou noa6yntga-
ercfl BoJrlronoft cneg. 3oua o6paaoBarrr.rfi cJreAa BaHlrnaer o6nacrr, paaMepoM
,-103 nu or $oroc{epbr [o cpeAHefi xpolroctpeprr. Ilepuog BoBTII{Karoqux ro.ne6a-
uufi oxasbrnaerc.fi MerrrrrrrrM I{Jrr{ upn6ruanreJlbuo paBHbIu 200 c (pllc. 7). 3ra
Berr{qr4ua Hecr(oJrr,fto MeHr,rtre Jror(aJrbHoro BHaqeHI{fl To = 220 c r xpolroc{epe.
B nepxueft xponroc{epe HasprHaror rrrparb poJrb HerprHefinr,re a{{extu. Arrtrruty-
[a BoJrH, BOsrrrrHrrrrrx B BoJrHoBoM cJreAe, Aocrrrraer -20 xvlc. onu cranosgrcq
y[apr{r,rMr.r r{ BbrxoArr B r(opoHy. flpoqecc rrpoxo]r{AeHI{.rI yAapHr,rx BoJrIr qepea

trepexogrryrc BoHy B nopoHy ro4po6no I,IBrIoi:IteH e [13] . Vgapnue BoJrlrbr B r(o-
poue BBar4Mo4eftcrnyror Melr{Ay co6oft. B qac'rrlocrr.r, Dpolrcxo4llT clrrtrrrfie y[apHbIx
BoJrH, ecJrr4 rrocJreAyrorqafi yAapuafl BolHa Aoroutler rlpe4blAyqyro. B etont cny-
qae flepno[ Nlem[y ilpoxox([enlrenr o6paayroq,rrrcfl rrocJre cJrurlHr{fi rrocJreAo-
BareJrr,Hbrx yAapHr,rx BoJrH qepeB tluHcuporaruryro aIacrlluy cpeAbr yBeJrus[Baercfl
(puc. B).

Tannlr o6paaorr, onrrcaua aBoJrroql{-n anyronoft BoJrHIi c KpyrbrM {pourolt. B
HorrBenrrrBuoft eone aa {ponrolr BoJrurrr BoBHr4r(aror Ho,ne6anu.s crtopocrl.I, co-
croflrqre we 1,5-2 rroJrrrbrx xore6anuft, c nepr{o4o}I s o6nacrr orpa}IteHlr.rl ({o-
roc{epa r{ Hr{ffi}rfl.rr xporrrocsepa) oxo;no 300 c. 3ra BeJrr,IrrrrHa orlpeAeJrflercs oco6en-
Hocr.flMr{ orpa}r{eHrr.n anyxonoft BoJIHrI ot arltoc$epr,r. Ee, [o-BrrAI{MoMy' IreJrE,SrI
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Ptc, 4. SasucrMocrr cftopocrr4 or BpeMeErI
{r : 0,7 rr) B cilysae /, : 3

/o2 //r ,/04 /ot z, xu

rra rfnncnporarrrrorl ypoBlre n arltoc(lepe

Crrrromnag Jrrrgrrg - 
turcJreunoe peflrenr.re; mrprrxoBag - pacqer no (4); ctpeunofi y$aaan MoMeIrr rrp]lxoEa

orpaxeunofi rorurr

Prc. 5. Pacupe4enenr{e reMrreparyprr
o - B HollBeHTr.rorofi aoue, 6 - n arMocsepe CouHrtra. Ha.raro HoopEr,rlrarbr r osr6pauo IIa ypoBHe oorocoepht

(BEIPA3ETb ITEPEB JIOI{AJIBHbIE sHAqEHUfi TEPMOAUHAMUqECHEX IIAPAMETPOB. OI-
EaKO MO)I(er 6Errb c[eJraHa rpy6aff oqeEna xapanreprroro trepfiola ABmfieEtrft B Mo-
JqeJrtr o trocToErrEbrM rpa[I,IeHroM TeMrreparypBr B ToqHe C JrOr(aJrBrrBrM srraqeHueM
,cHOpOCrtr BByr(a cso:

4{2ncrF- ' 50, ____76_,
.T4e & - qtrcJro troJlHbrx norq6auufi Ao trprrxoga orpilr(eHlroi BoJIHbr. flpu rL :
:3,k: l,5,cro=7 xu/o (auaueErre B6oroc{epe)uoryqaeM 7= 300c.

Pac.rerrr rroraBaJrr[, qro flBJreHrire BoarrungoBeurrt.E nore6agtrft B arMoc$epe ge
;3aBtrCtrT OT 3ar(OHa IBr{}HeEtrE trOpmrrE. B saCrHOCr[, nparr(OBpeMeHHoe geficrnre
MCrOqEtrna BOBMyqeEr[ft

u @:{u;, IIl,
itrpfiBoArlT R pe3yJrbraTaM, r(aqecTBeHr{o coBtraAaroqrrM c trpl{BeAerrHblMtr Bblme ffI.E
cryrlaf V (t) : 7o : const,. Ectra )fie BoBMyqeHI{e coBAaercfl rropmHeM, ABtrrarc-
'JqnMcfl c ycropeur,reM, ro B r(ouBertTrrsHofi goue Molfier tro.EBtrTbo.E EecnoJrrr(o BoJI-
'HoBbrx Spouron. 3ro sbrasaHo pocroM aMtrJrrrrygbr BoJrrlhr lrptr paclpocrpaue-
'[rrrrr Iro cpege c y6rrnarorqeft rrJrorHocrbro, a ran]fie BoBpacrarr[eM r(pyrrl3rrhr BoJI-
{HoBoro Sponra s {onsenrunofi aone Aa}r(e B rzreftsou cilyrrae? rar( Har( B ctrJry
y6rrnaurr noxanrrofi cxopocrrr BByRa B HatrpaBJrentru ABtr?fieHrrfi BoJrHEr Ba[Eue
yqacrnr.r Spoura [Bu)nyrcfl 6ucrpee trepeArrr,rx. I(ore6anz.a, Boaruxaroq,rre trptr
rrocJre4oBareJrbuoM ABrrlr(eHurir HecxoJrbn[x BoJruoBbrx {pouror, o6paayrot qyr
BoJrE? cocroaqzfr rlB Muortrx xone6anuft. B upoorou cryqae paBrroMeprroro ycfio-
penrr.fi I{ rrocJreAyroqero Ba}re4Jrenrrfi ABrr}r(errufi rropmn.E (rpeyro;rruufi upo-
Swnn V (t)) uzcno xore6asufi B rlyrc cocraBJr.ffer 5-6 (puc. 9). Sarvrerurtt, qro rrs-
praog xome6auuft cra6o r{BMerrserc.fl npr,r r,ra}reHeutru Bar(oHa ABtr}r(ertr.E rroprrlufl.

C ro.rxlt Bpenrffi rfirrep[peraquu na6.urogeulrft BaffiHo orrpegeJl]Irb {aeonyro
cnopocrb BoBrrrrnaro[trrax xore6arlrafi r.r Sasonoe cooruomeurre Me]HAy r(oJle6aHtrfiMu
oropocru r( reMtreparyprr. Pacu.errr troftaBaJrrr, uro {aaonaa cnopocrb rore6aunft o
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Prrc. 6. Sasr.rcr.rtrocrn & (r) Ha
pa3[nqHbrx rly6r.rHax ts rro[-
BERTI'IBHOl.I SOIIE

Clropocrr.r Hoptrr.rpoBarrbt ra eArrlrr{-
qy. Ilopmelrb HaxoAr,rrcrr Ha rry6ul'Ie.
l'- : -15,2.103 I{M r{ IBrr}r{ercH c troc-
rorrrrHor"r criopocftro Yo : 0,01 nlr/c..
j - tr: -C.lOs r$r, ymax :

: 0,023 firr/c;
2 - x : -3'103 xn, ymax :

: 0,084 Hrt/c:
J - x: -0.9.103 rrrr, ymax :

: 0,29 nrI/c

Pnc. 7, Sasr,rculrocrb u (t) B

{oroc{ope rr xporrocdrepe
, - B drorocoepe (r : 0, vmax :

: 0,7 fiM/c);
2 - D HxlriHci.r xpo|roc$epe (:c :

: 500 riiu, Vmax : 2,2 rtr/c);
.3 - B cpetrIrer"r xpoMocoepc (r :

: 750 firr, Imax : 5,5 Hrr/c)

Puc. B. 3asrrcr,rrrocu, u (t) s.
BepxHeii rporroc(repr: (7) r,r nopo-
ue (2)
.1 - r : 1,2.104 Iirr; lzmax :
: 21 riM/cl 2 - x : 12 103 n:n:
Ymax : 52 lur,/c
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rrepuo4oM onoJlo 300 c upuuepllo Ha rlo-
pflAolt trpeBLr[aeT sHarreHl{e cKopocTrl
BByr(a n {otoc{epe r{ B xpouoc{epe.
Ito.ne6auus Ha paBJIuqulrx BbrcoTax
upor{cxogflr troqrrr n tpaae. Stor peaylr,-
Tar trorrflTeH rI3 cJreAcTBLIfi JII,IHeftIrofi
'reopr,rl{ BoJrHoBoro cJreAa - 6rrctporo
BoBpacrarr[a Saaonoft cxopocru. Ecte-
,crBelruo, $ponr BoJrHbI ABI{}Iterc.rI n atoii
o6,nacru co anyxonofi cxopocrrm. Pac-
qerbr raft)He rroHaBaJII4, qro xo,ue6auu-fl
'reMneparypbr orrepell{aIor xore6auran
.cxopocrr{ B cpelHeM rrpl{Mep}Io na nlZ
(puc. 9). 3ro o6t.scs.sercr reM, rrro MaK-
.crrMyM TeM[eparypr,r B [arluofi ro.rxo
rrpocrpar'rcrBa AocrrrlaeTc.E lrpl,r [po-
xomAeHI4Ir $poura BoJrHr,I clxarrrfl, a
:Mar(cI{MyM cl(o pocrr{ B0JIeAcrBI,Ie Bo 3pa-
.craul{.s aMrrJrr{ry,qbl aa {poutort, B

.BoJrrre paBpe)fieHl,Iff. VxaeaHurre pe-
SyJrbrarbr xopouo corJracyrorctr c !tc-
.cJregoBal{r4elt {aaonrrx coorHoureurlft s
rapMoHurrecHoft sorue aa4auuofi qacro-
'rLI ro ( roo : Znl To, pactrPocrpaHflIo-
rqefica B Hrdlr{Hrlx cJro.flx coilnesnofi
arnaoc$epn [141.

4. O6cyxgenr4e peayJrbraroB Ir BlrBolbr

flonyuenur,re rrplr paccMorperrrrr ytrpoqennoft aagaulr peayJrbrarbr, ecrecr-
Berruo, He Moryr fipererr[oBarr, Ha troJrrrory $ranvecnoro otrucaszg sa6,nroAaeMBlx
B [eficTBr.rreJr6Hocrr{ trpoqeccoB. Oguaxo rrcrroJrbayeMbre HaMIit MoAeJrtr lroBBoJI.EIor
BbIffBr{Tr, p.EA trprruq[rrrraJlr,Hr,rx oco6ennocrefi pacupocrpaHeHr{.rI noaruyqeuuft n

KoEBer(Tr4BHoft aoue ra arlroc$epe Co.nuqa. Hau6oree Balr{HbrM .EBJrflercfi Bo3-
Hr4rKrroBeHr{e Hone6anufi cpeAbr [pr4 paclpocTpaHerrlrrl BoSMylr{e}rl4ft S IIOJIe Tfl]fie-
crr{, Tar( rraBr,IBaeMoro BoJrHoBoro c.rreAa, PaasLITI,Ie eroro .aBJIeHrrfi B r(oHBeRTITB-
uofi aone npr{Bo4r{T r{ rro.rrBJreHr4ro xo;re6anufi s unntHux cJrofix arlrocSeprr c ua-
orotofi, uenrrueft xaparrepnofi co6crserlHoft qacrorbr xpouoc$epu o0 =
= 2n1260 c-1. I(polre roro, BoJrlronofi creg, noa6yixgaroqlrficx n xpotuoc$epe, rrptr-
tso[I4T r( yBeJrr{qer{[rc qacrorbr xo.ne6anufi [o BHaqeHIrr, 6otrruero roo.

O6napyxrenHr,re B peByJrr,rare rrltcre]rHoro MoAeJIIrpoBaHtr.fi xapaRTepl{bre qeprr,I

rpoqecca rroBBorrflror o6cy4urn aro .flBJrelrrre B cB.rrBr4 c upo6neuoft xnaauueprroAlr-
secrux xone6anuft s coflHe.ruoft aruoctfepe. Pacqerr,r rroxaBbrBalor qenr,rft p.flA qepr,
cxoAHbrx c [aHHr,rMrI na6nro4euufr. 11-4, 15, 16].

1. Itone6aur{flHoc.flr Hecrarlr{orraprlr,rfi xaparrep tr trpo.rIBJrflIorcfl B BrrAe or-
AeJrbHLrx qyroB sorH. tlncro Hone6alrufi n orge,rr,noM I{yte o6uquo cocraBJlger
ot I go 3, unor4a 5-6.

2. llepuog Hore6aunft s Hlrrxnefi arrrocrfepe cocraBJrffer -300 c. B cpequeft
n repxueft xporvroc{epe qacrora xone6auraft yBerrarr[Baerc.g u rrepllo[ cocraBJr.ffeT

-180 c. flocne o6paaonauufl B BepxHefi xpouoc{epe r{ KopoHe yAapg},rx BoJIE
leprroA MeE{[y y,qaprr6rMr4 Bo.lrHaMrr yBeJrrrqr.rBaercq 117 , 1"81.

3. (Ilasosas cxopocrb n {oroc{epe ra xpouoctlepe trpr{MepHo Ha tropsAon lrpe-
BErmaeT cnopocTr, 3ByHa.

4. Itone6aurrrr rel{rreparypbr otrepeir{aror noJrelarrvn cnopocrr{ no $aae npu-
MepHo sa nl2. Elrasnrafi ro Be.rrusuHe cABrrr $aa ua6rrcAaerc.E Me]r{Ay rone6a-
HrrflN,rrr urrreHcr{BrrocTr4 IrB.Tlyqelrrr.q B .rrr{Hrr.sx u cxopocrl{. O4naxo 6rrro orMe.re-
Ho, rlTo xone6aulrs rrrrreHclrBHocTr{ Moryr He cJre[oBat, 6ynnanrno xone6auugu
reMneparypbr r4B-Ba :siltrttttrt npoqeccoB treperroca uBryrreHurr [4] . V.ret aHepro-
troTepb }ra r{3"]IyqeHl{e B ypaBHe}rr4frx faSoAr{HaMIInI{ Tar(}Ite Mo}I{eT I{SMeHZTb
ero Saaoaoe cooruorrrerle 174).

4t),xn/c
4r'?

40/

tll /000 t, t

Pllc. 9. 3aslrcr,rMocrr,r cr(opocrrr z, (r) r,r ornJlo-
Irerlr4.E reMreparypbr AZ (t) na ypoBne {oro-
crlcpr,t
Brr[3y noI{aBaH 3aHoll ABI{E(eHufl floprrlHfr
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Tannu o6paaoirt, troryseuulle EaMI{ peByJrbrarbr troaBoJr.Eror cAerrar6 BBrBuA,
uto ua6nrogaeMbre n aruoc{epe Connqa ror-e6a-rus c treprroAoM 3" tlnrlr" il#6rrrs cregcrBueM trepexoAHoro [poqecca n armoc{epu op, pactrpocrpaneHutr
rrepeB Hee aaynonofi BoJrHbr, aoa6yxt,4ennofi s Hol{senlussofi aoHe.

Bonee reraJlr,Hoe l,rccJleAoBalrtre, Br(Jrx)qarcqee trpoqeccbl, cB.fl BaHHbre c trBJry-qeHtreM' IoJr)nHo oTBerlrrb Ha BoIIpOC: MoIyT JrI{ 3rI{ xOne6anus n arrrloC{epe CJry-
EtuTb ucroqHr.rr(oM HarpeBa HopoHbI.
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O CTPYKTYPE MATHtrTHOTO TIOJIfl
lI EE stsOJIIOqril[ B OnPECTHOCTTT IIflTEH

C. trI. Iouacrox, JI. I. Hapramora

flpore4eno rlayqeurle crpynrypbr Marurrruoro rroJrr tr ee sBoJrroqurr B orpecruocru 6onr-
IlIEx oAl4EorrEbrx rrETeE. ,(aa oroft qeflIll 6burr4 r4ctroJrr,SoBaEbl AarrEbre ra6nrogeuuft trpoAoJrr,-

rroro Marurtrroro rloJrs Ea yponEe{oroc{epm u Ho-SrlrlrporpaMMbl t8 anrrassux o6racteft"
,{nr nrru rrB Er,rx AaEEbre 6rrnu gonorreurr cutrrlrr(aMr,r Coarqa B perTreEoBcn[x fiysax [4],

flonaaauo, sro B amTllBuoft o6racrr,t rrMerorcr xapar(Teprhre EarrpaBJreErrr, coorBer-
crByroqr4e rrepexoAy rroJrE rrETEa 6ea raglreseur,r.E BEaaa B rrpor.ElaeErryrc o6[acr6 uous toft xe
trorrrpuocrr{ r4 coBrraAaroqrre c rpor.axeuurrMz (100 000-300 000 xrrr) crlcreMaMtr qeroqen
aoJronoreq roEr(oft crpynrypbr xporuoc$eprr r Ho. 0rr EarrpaBJreEn.E coorBercrByror RaEaJraM,

BAOJTb I(OTOpbrX CtrJrOBbre JrtrEUrr MarEr,rTsOrO IIOJr.E ITETEa yXOAfT UB aRTtrBEOt O6UaCtU UUrA

t'*"f,XTn;;tJ* 
cocraBJr'roqaf Mar,r.rr,oro rroJrr (czcr:eun qetrose* Borror(o,eq rounoft

crpynrypbr xpolroc{epu) r4oqeaaer Ea rrporsrr(eEuoM yqacrre troBepxEocrrr xpoMocifepbr B roM
Ea[paBJrerrrr4 or trETEa, B noropoM rro.EBJrnercfl crryrrrrrnoBoe nouo (nore o6patuoft rIoJrEp-
rootu) y ero rpaEEqEL Hanpotr.rn, rrcqeauoBeErre ctryrrrrrxoBoro uoJrr B naI(oM-To EatrpaBJreulald

or trETEa oBEBaEO C rrOEBJreEtreM B ArOM ?r(e EatrpaBJreHEtr trOIIepeSEOrO MarErrTEOrO trOJrff Ea

[porrrr(eEuoM yqacrne rroBepxEocrra xpouoc{epn. Ilpoqecc rroEBJreEuE rrJrr4 r.rcqeBEoBeEtrtr rro-
fieperruoft cocraBJrflroqefi Mars[Tuoro fioJra B xpolroc{epe BatraaAhrBaer sa 2-4 AEfi lro orEo-
.rrrerrr.rrc R Easany rroflBJrenr{r r{irr,r paapyrtrerrr4r {Jror{r(yJra n xporvrocsepe.

Oguoft raa BoaMornEbrx rtpr4qr,rrr r.rcqeoroBerrrfl rrorrepesuofr cocraBJrffIoqeft uarsursoro no-
JrE Ea trporEE(eEEoM yrracrrte xpouoc$epu uomer 6rrr:r rrepecoeArrerrrro crrJroBbrx uusrft nons.
Benr,rsuua [poBoAr4Mocru, aafigennafl Tar(r4M rryreM trB ua6nrogeurft, cooraBr4Jra rropr[oK
109 CGSE.

ON THE STRUCTURE OF THE MAGNETIC FIELD AND ITS EVOLUTION
A.ROUND SUNSPOTS, by A. /. Gopasyuk, L, G, Rartashoaa.- The sLructure of magneiic
field and ifs evolution around a single big sunspot has been studied. For this purpose we used
observational data of the longitudinal magnetic field on the photospheric level and Ho-
filtergrams for 18 active regions. Data for five active regions were completed using X-ray
pictures from [4].

It is shown that there are characteristic ilirections corresponding to the transition of
the spot field without sign change into an extended region of the same polarity and coinci-
ding with exlended (100 000-300 000 km) systems of filamentary feature chains of the fine
chromospheric struoture in active region. These directions correspond to channels, where
magnetic field force lines of the spot come out oI the active region or locked in it:

The horizontal magnetic field component of the spot (systems of filamentary feature cha -
inq of the fine chromospheric structure) disappears on an extended region of chromospheric
surface in the direction, where the satellite field (the field of opposite polarity) appears near
iis bountlary. On the other hand, rvhen satellite field disappears at some direction from the
spot the Lransversal magnetic field appears on the extended surface region ofl the chromos-
phere keeping the same direction. The appearance or disappearance oI the transversal lmagne-
t,ic field in tho ohromosphere takes place 2-4 days laier with respect, to the beginning of
€mergence or disappearance of a flocculi.

25



On of the possible causes of disappearance of the transversal magnetic field on an ex-
tended region in the chromosphere might be the reconnection of magnetic lines of force.
On the basis of such observational data the value of conductivity was estimated as an order
of {0s CGSE.

Marsuruoe troJIe oAlluoqHoro tr.flTua rrpeAcraBJrflercfl o6brsuo B BtrAe Beepa otr-
JIoBbrx finrtvfr-, pacxoAflqlrxcrr c yBeJItrqeHrIeM nrrcorrr. Ognaxo ranoe uptr6rux(e-
uue fiBJlflerc.E [oBoJIr,Ho rpy6blM, n6o o6;ractu c troJreM trporrrBotroJroxrHofi troJrfip-
EOCrtr pactrpeAeJreHbr B oapecrrrocrr( trflrHa BecbMa HeperyJrEpHo. Eolee roro,
Haa lrofiaaa;r A. B. Cenepnrrft [1], ruarunruoe rroJre cocpe4oroqerro B ?r(ryrax,
pa[uaJlbEo HatrpaBJleHHbrx I{3 trflrHa EapyEry, Koropbre uEorAa SaMbrnaorcfi Ha
CIIYTETIIOBbIX IOJIflX [PYIOfi IIOJIfiPEOCTII, PACtrOJIOE(EIIHbIX trO COCEACTBY.
B. E. CteragoB [2] o6parufi BH]rMaHtre rra ro, qro Ha otrenrporeJrrrorpaMMax, oufl-
TbIx B qel{rp e IILrIJvIfr. Ho, rzgnrt qetroqHu BOJIoHoHeq' I(oropble trpocrlIparcrcfi B IIe-
r(orophlx cllyqaflx Ha paccrosHtrs Ao 300 000 r(M tr coeAurrfiror pa3Hbre aRrrrBHbre
o6nacrr. Ha ocsosaul{[I ororo orr Banrroqr,rJr, qro aftTtrBnbre o6,nacru aa]vrnuyrhr
Merr(Ay co6ofr. MarHurEhIMr( troJr.sMtr. Caur BoJronouqa corJracuo [3] opuerrupoBa-
Ehr BAOJTb trOtrepeqHoft cocraBJr.fircqeft rcarHlrrHoro troJr.fi. cuuunr,r conuqa, uo-
ryqeEHble Ha_craHrII[[ <Craftra6> B MffKoM peHrreHe [4], ue roJrbno noArBepAEirr4
pe3yJrbrarbl U, 21, Ho I{ tronaaarfi oqeub oJroxrrryrc Marurrruyro BBarMocB.EBr}
Melr(Ay orAeJIbHr,rMr[ afiTItBHbrM[I o6tacrsur.

34ecr Mbr uByqaeM orpynrypy trpoAoJrbrroro Marnuruoro rroJrfi z xporrroc{epu u
oapecTHocrtrtrgTeHc IIeJTBI0 BbrfcHeHEE oco6ennocreft, c noTopbrMlr cBfiBar{ BbIxoA
otrJIOBLTX ilU]Jrrfi" trOJr.E tr3 aKrtrsllofi o6nacrlr.

1. Marepral uaduro4euufi

Marnursrre troJIg B aHT[BHrIx o6.nacrgx ua Co.nuqe HetrpepbrBHo r{BMenrrorc.fi.
Hau6o;ree cyqecrBerruafl trepecrpofixa nons trpotrcxoAr{r Bo BpeMfi scrbrmen [5].
,{nn roro qro6rr B MafictrMaJrrnoft creueun rlcnJrroqurr a{Sexrbr, cB.flBauubre co
BctrbrmKaMl{, Mbr rrptr or6ope MarepllaJra orpaEustrJrucb Halrl6oJree trpocrblMlrt
rpytrtraMr[, a uMeIrHo: trper{MyqecrBerrHo 6onrrunura oAr.rnorrHbrMra ugrnaur. Ta-
HSe rpytrubr, r(aK trBBecTHo, HarrMeHee aKTLrBHbr.

Mr,r ucuolrBoBaJrr{ fiauubre Soroanenrplrqecxr{x uarvreperurfi flpoAoJrbrrbrx Mar-
Erlrrrbrx uoleft r Ho-{r.nrrporpaMM6r {.8 axrlrsHrrx o6nacreft. }tamgax rpyIr-
ua 6rrna trpocJlemelra B resenre 3-6 4nefi Bo BpeMfi rrpoxolr{Aerrr4.E ee no Atrcny
Conuqa B aoHe -1-40o or qeurpaJrbrroro Meprr4rraua.

Ha6;rro4eur,rfl trpoAoJlbubrx Maruurubrx troJrefr. 6wnn BrrtroJruerrhl B Jrurrr{ffx
?'5250 A tr'e t u ?v5253 A pe I ua grofiuotr Marurrrorpa{e 6aueruoro corHesnoro
TeJrecnotra. Paapemenne nplr na6nrogeuusx 6rrno 1. x 2" nL x 4" lpn paccrofi-
Eutr Me)figy qenrpaMu coce4Hrrx paapeaoB 2" tt coorsercTBerrHo 4". CraunpoBarr?re
zao6paxenux Conuqa orlrocr4reJrr,Ho qeJrrr cuexrporpa{a ocyrqecrBJrflJrocb c
IroMoq,blo Sororuga [61. Paarrrep yqacrna an:rusuoft o6racru, B r(oropoM BeJrrrcb
uaMepeHrr.fl rroJr.E, cocraBJrsJr s 6orruuucrBe cilyqaeB 770 x 760" .

(Dororpa$upoBaure Conuqa B Jrr{Hrrr4 Ho, uponegeuo Ha xopouorpa{e [tf-l c
{urrrpotr Halle, rroJroca flpouycr(aurr.E noroporo 0,5 A. Ha6rrogeuzfi anrtrBrrbrx
o6nacreft BeJrrrcb r(ar( B r{eHrpe, rax rr B r(pbrJrbflxrrvrnytfr. c paapemeHlre}r rrpeuMy-
qecTBerruo 2" . B Hexoropbrx clyqaflx {lrnr,r:porpaMMBr aKTrrBHbIx o6racreft 1rlrrw
cAoJrarrhr c paaperreErter L" [7]. [taffiqa.fi axrrrBr{a.E o6racrb {ororpa{gpona-
Jracb elr(eAEeBHo rro Hecfi.oJrbny uacoB.

Itpolrre Toro, Mbr AotroJrHIrJrtr namu ua6troAeHlrrr AarrHbrMrr Mafrrr4THblx rltB-
uepeuufi ua o6cepnaropr4.flx Maynr:-Buncor r/r l(ur-flur r ony6rurxoBauubrMr[ B

[8], a tanxe cHTIMI(aMa Corxqa B peurrerroBcn[x ryrrax [4]. Itaprrr troJrff, rroJry-
qeunbre ua o6cepnaroprttr Mayur-Blrucon [B] , r{Merrtr HeBbrcoxoe paapementre, uo
oEu IrosBoJI fr.Irtl CyAVrrb O paclpeAeJreHr{rlr troJrE Ea 6o.nrmnx paccro.EHrrax or aK-
rusuofi o6nacrn. floc;re4uee o6crosrenrcrno 6rrno oseub Balr(HbrM trpu Harrrux trc-
cJreEoBaEr4.sx.

,(annrre o6 anrusubrx o6tacrsx co6paarr s ra6r. 1. B uepnolr cron6qe ra6uu-
Irbr trpuBeAeu neprroA ua6rro4eunfi, no BropoM - rroMep rpytrtrbr no <<Solar-
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Ceophysical DaLa>, B rperbeM yxaBarro BpeMfi rrpoxolxAeHr{fl rpytrtrbr rrepes qetr-
TpaJrr,rrblfi Mepr.rArlaH.

tr4ayuenue Bcero Ha6JrlogareJrbnoro Marepr{aJra trpoBe[eHo tryreM cotrocraBJre-
Hrrfl KapT trpoAoJrbrroto MarHr{Tr{oro troJr.s c Ho-srnr,rporpaMMaMr{, TosHocTr,
corrocraBJreHr{rr Kapr rroJr.fl c Flo-crpyxrypoft cocraBJr.EJra B cpeAr{eM +5".

2. Peey;rr,rarr,r

Ilpo)o.,trtruoe Jwaatdunlt!,oe nl,,Le u n1,lnnan cnlpAnnlApa fr.poiltlcfiepbl ltaprrt
MarHI4rIIoro uo"na (fI 

11 ), Ho-{Ia.nyrporpaMMbr r{ acnl{BI;I, trofiaBbrBaroque cotrocraB-
,Jrer{rre Hapr rroJr.fi c l-Io-ctpyxrypoft, Atsyx ar(rrrBrlbrx o6Jracreft c 6om,mtrM oAtrEoq-
rrbrM tr.ErHolvr 02.VII 1975 r. ra 04.VIII 1976 r. rpr{BeAeHbr Ha pr{c. 1n 2. Crpylt-
Typa MarHI,IrHOro trOJI.fl TaI(I{x lpytrfl 6rauOrXplrar: trOJIe tr.flTlra tr paCrrOJrO}IterrEOe
qaqe Bcero rla Bocroxe or Hero lroJre rlporr{BorroJro}firrofi uonrpnocTrr gBJrrrrorcfl
[oMI{HI{pyIotr{I4MI{. flonn uporuBorroJrorr{Hofi uornpnocrr{ Bcer[a Ha6[roAarorcfr. yt c
.[pyrl4x cropol'I or rr.flrHa [9J - cnytur{KoBbre trofl.s. O}II{ pactror oE{er1br y rpaHr{qbr
rrflrua c $orocSepoft. Paavreprr o6,nacrefi, BaHrrr,rx crryrrrr{r(oBr,rMrlr uoJr.flMtr,
llaB[[TIITLIe y paa]rrJx rrflTerr r4 Merrrrorc.fl co BpeMerreM. y Eexorop],Ix tr.f,Terr DTa
o6racrb uMeer rre6oJrr;[ue paaMepbl rr EaxoAr{Tcfl ToJrbno Ha Batra[e or uflTrra
(plrc. t, o). B raxnx cryqaflx troJre rofi ?ne noJrflprrocrr{, qro ra rr.srrra, pactrpe[eJrer{o
Ha 6oflbmoM yqacrfie noBepxuocru Conr.rqa. Ouo rpauzuur c o6racrbro trorrfi upo-
TI4BorIoJrolI{Hoft rroJrflpr{ocrrr roJrbr{o rra BocroHe, a o6racr6 ctryrHtrKoBoro troJIfi rra
.3atraAHoft cropolle rlflrlra BbITJLtrAI{T r(aH He6oJrbrtroe BHpatrJleHue (orltpbrroe troJre
rr.srrla, prrc. t, a). ,(ononrHo rracrr,rMr{ 6r,rnaror cryqau, norAa K rr.flrrry trorrrr{ co
scex cropoH TecIIo IIpI{MbrHaIor cl{JrbHbre I{ trpoTflffieHHr,re tro rrJroqa[r4 ctryTHr{-
I(oBbre rroJlfl rrpoTl4BotrOJroEtHOft uonapuoCtu (aanpr,rroe rroJre ilfirrra). flprrr,rep uO-
rrTr{ IroJIr{ocTlro SaHpLIToro troJLfl tr.ETHa lroHaSaI{ Ha pIIC. 2, A. 3geU, trOJIe trfl.THa
rra Bocrone, rore rr Balla[e rpaHI{qIrr c clrJrbHbIM troJreM ]rporuBotroJro}nEoft troJr.Ep-
Hocrl,r, rr roJrr,Ho IIa ceBepe oHo coeArrHeHo c npor.rrxteur{ofi o6.rracruo nong roft xte
troJrflpHocrll. BoHpyr cl4JrbHhrx uoneft B rpyntre c oAr{HoqrrbrM llflrrroM paOce.EEbI
o6racTu cla6oro, rro BHaqlrreJrbHo 6oJree cr,rJrbnoro, qeM B HeBoBMyq,eEHofi 6010-
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c+epe, rroJr.s: Ha BatraAe trper{MyqecrBeHHo Jrr.rAl11]yrcqefi, a ua BocroHe npe-
rrMyrrlecrBeHHo xsocrosofi rroJr.rrpHocrlr.

Ha samux Ho-{unrrporpaMMax ar(rr{BHbrx o6racrefi c oAr4uoqHbrnr 6onr,mur,r
Il.flTllol\'I qeTHO BI4[HLr CI{CTeMBr IletrOqeH BoJIor{ol{eq rouxofi cTpyltTypbr xpolloc{e-
pr,r (cucteubl l{etrorlen noroxoueq). tlacrr uB rrr,rx coeAr{}r.rrer nflrr-to-c $noxnylor,r
xsocronoft qacru axrunnofi o6nacrlr, a [pyrue clrcreMbr yxoAflr or rpyuurr. ,I(ra
oAHLrx rpyntr cl{creMbl Iletroqen BoJror(oHerl pacnpocrpaTr.rrrorc.E na 6otr,mne pac-
croflHrl.Fl Bo Bce cropoHbr or tr.srtra (puc. 1, 6, e). B ro ir{e BpeMr{ AJrfl nrreu [pyr.r{x
rpyntr trpoTflE(eHIrLIe CI{CTe}IrI IletroqeH BoJroHoHeI{ ua6lro4aror0fl JrI{rxb B oT[eJrb-
Hbrx HarrpaBJreHr,r.flx (puc. 2,6, a; naupan.neuue,4).

ConocrasJrer.rue Ho-{uJrbrporpaMrr c HapraMrr trpoAoJrbHoro {orocsepHoro
MaIHITHOI'O trOJr.g [OI(a3aJIO, IITO Il]OT,fl[ierrHl;re CTTCTeMLI qelIoqeH BoJIoHoHeq
rla6lro4arorcfl B Tex HanpaBJreHrl.flx, rAe IroJre trflrl{a flepexoAr{T B npor.frimeHHyro
o6racrr rIoJI.fl Toft )r{e noJrflpHocrlr. EcrlI;rie H nfruy rec}Io nputlblr(aror cIIJr[,Hbre
troJLE nporl{tsotroJlo}r{Hofi norapnocrn (cuyruuKoBbre uona), To cr{creMbr BoJrono-
Hertr SaflaEql4Barorcfi Ila HLIX. 3fl.r oco6euHocrr{ crpyr(Typr,r MarEr4rHoro troJr.fl r,r

xpolroc$eprr rrJrJrrocrprlpyror prrc. I u2. Ha puc. 1 t,rbr r.rMeeM cJryqaft, RorAa noJre
rlflrHa troqTlr rroJIHocTBro ornptrrToe. CuctelGr qeroqeH BoJror(oEerl BbrxoAflU,r{e r{b.
rrflTrra, upocrlrparorcg ua 6orr,urue paccro.sHr.rf Bo Bce cropour,r. Hauporue, B rpyn-
te 04.VIII 1976 r. (pvc. 2) troJre rr.srHa 6rr.no ornpbrrbrM roJrrno Jrrrrrrb c ceBep-
nofr cropourr. tr4nneuuo B BroM HatrpaBJreHr{lr u na6rroAaJrr{cb nporfl}r{eHHbte cvt-
cTeMbr r{etroqeK BoJroI(oHeII.

Ha puc. 3 uprare4eu oAI,IH I{B r[trflrrHr,rx npr,rMel]oB cotrocraBJreurlfl Hapr rrpo-
AoJrbHoro Marr.Il{rHoro uola (I1 

1; ), I{o-SurrrporpaMMbr r.r uao6pameHr{fl afirr4B-
uofi o6nacra c 6or,tmwM o[ilHoqHrrM tr.flrr{oM r.r coceAHero c Hr[M {roxxyra 04.VII
1973 t, B peuTrerroBcnux ryqax. Marnzruoe tro.[e rr.ErHa r4 troJre xnocroeofi rro-
Jr.rlplrocrrr rpyuurr 6r,r,ru orl(pbrrbrMr{ (puc. 3, a). Ha peHrrerroBcr(oM cHr4Nrr(e
(puc. 3, a) uerro BI{AHbr rrerJrr{, BrixoAr{Brtrrre Bo BCex HatrpaBJreHr{.sx uB axrlrsHoft
o6.nactu. rfacts rlereJlr, BaMbrxaJracb ua coce4nufi S,nonxyn B coorBercrBrrrr c ero
IroJl.flplrocrlro, a ocraJrbHbre yxoAr{Jrr{ B Allyrux HarrpaBJreHr{ax. Opueuraqua crt-
creM r{etroqex BoJroroHer{, ua6rrogaeuux n I{o (puc. 3, 6), xoporuo coorBer-
cTBOBaIIa trpoefiIILIII Ha I(apTr4HHyrO trJTOCHOCTb CrrCTeMbr rrereJrr, B peET-
rer'IoBcr(rrx ilyqax (puc. 3, a). Cnegonarerrrro, rrerJrr{, r.ra6rrogaeurre n peHr-
reHoBcxr{x Jryqax, r(an Lr cl{creMr,r qetroqex BoJroxoneq, BBrxoArr ne aHrusuoft o6--
Jracrl4 B HatrpaBJreHr{flx, coorBeTcTByrorqr{x orr(pbrroMy MarHr{rHoMy IroJrro.

BoloxoHqa ronxoft crpyl{rypbr xpouoc{eprr, ftar( rraBecruo [3], opr{eHnrpo-
Bar{bl BAOJIT, trOIepeqHoro MarHr{THoro troJr.fi. Tosuocrb r{3Mepe}rr.r.fr llotrepeqHoro
MarHI,IrHoro uonsl s {oroc$epe cocraBrrfler 70-80 fc [10, t1], a s xpouoc{epe
eqe I'I[]r{e. 3a udenetaMl{ rpyflilbr rrrrrer{ cr{rr{aJr rroJr.E rre fipenr,rrrraer rrryNroB.
Iloarolry o Harusr4tr rr opr{errraquu flonepeqrroro rroJr.fl n xpouoc{epe ua 6ons-
rrrux pacoroflr,vtnx or lr.Errra MEr cyAr{r\[ rro BoJro]roHqalt ronxofi ctpyxryprr n IIo.

Taxunt o6paeolt, Ivlbr Molr(el[ Bar(Jrroqr{Tr] qro B amrrrBHofi o6Jracrrr l{Merorcfl xa-
par(Tepl{ble HarrpaBJreHl{fl, coorBercrByrorqrre trepexoAynoJr.s rr.flrrla 6es lraueuenna
BHar(a B rlpor.fi?r{eHrlyro o6.nacrb trorrfl rofi lxe trorr.EpHocrr{. 3ru uanpaBJrerrr{fl co-
OTBeTCTByIOT HaIraIaM, BAOJTE, I(OTOpbrX CI{JrOBbIe JII{UI{I{ MarrrI{TIlOIO IIOJIfi Ir.flTHa
yxoAflT I,IB anrr,rBrrofr, o6tacru r,rJrrr Balrbrnarorcf Ha rree.

eaotro4.ua tponocSepruni cmpynmApa. u SomocSepnlao il,aau,unlHoao no,,Ln.

,(nzre.nr,r'rrre p.f,Abr Ha6rroAeuufi n luuuu Ho uonaaartr, qro cr{creMbr rlenoqex xpo-
uocSepnrrx BoJroHoHeII MeH.flrorcfl co BpervreHelr. Ogun r.ra npr{MepoB ranrrx I{BMe-
HeHI4ft BITAeH Ha llrrc. 2,4-8. ilone usrua 04.VIII 1976 r. (puc.2, IranpaBrreHlle
A) 6r,r.rro orxprrro c ceBepHofi croponri, rge cr{JToBbre Jrr{Hrtr{ ilonepeqnoro }Iar-
HI4THoro noJr.fl rrpocJre?fir{BaJrrrcb a xporraoctfepe na 6onrrur{x paccrofl}ru.sx or rr.trr-
rra. r{acrr cr{JroBLIx ltttultfr. rloJr.g tr.grrra BaMbInaJrI{cb Ha xBocroBylo noJr.flpr{ocrb,
a BTopa.s cacrr, yxoAuJra Ha ceBep r4 ceBepo-Baua4. t{epea [Ba Arlff Herrocpe[crBelr-
Ho y ceBepuoft rpauurtrrr rr.flTua r4cqe3rra o6lacr:r uo;r.s roft )fie troJrfipr{ocrrt, qro
Ir u.flrHa. Ha lrecre ucqeBHyBrtrero rroJr.E 6.\/III tro.EBr{Jrocb cna6oe uore o6paruoft
noJr.flpHocrrl. B Ho-crpyr(rype eMy cotryrcrBoBarro troflBJreHr.re trepBr;rx yBeJIr(oB

$ronnyra rr qernux cr{creM BoJronoHeq runa AFS Me}fiAy rrflrHoM n {rorny"uon
(prac. 5, cM. crpeJrr(u Ha pr.{c. 5, c). flonnuwtufi.cs xoJrM rroJrs trporr{BorroJroxHoft
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troJr.flprrocrr{ ycr{JrrrBaJrc.E B rrocJreAyloq,Ire AHI{. B peaylrrare 7.YIII o6paaona;racs
ctrJromHafl o6racrr troJr.fl trporl{BorroJlo}r{Hofi no;rapuocrlil, trpIlIMbIItaBIrIa.rI c 3a-

tra[a, ceBepa r{ BocroHa r( rpatrzqe IffrIa (puc. 5). llone.usrua B ceBepHoNI Ha-

trpaBJreEtrI{ craJlo Bal(pblrnru (puc. 2,4-8, HatrpaBJIeHIIe.4). Cucreubl qeroqen Bo-

Jroroneq, Ha6ilroAaB[rlecfi paHee Ha ceBepe r{ CeBepo-3atraAe oT flflrrla Ha rrporfl-
)l(EHI{I'T COTEE TbIC.Aq ftUTOMETPOB, I{CqESAJII{ trO MEPE IIO.'IBJIEHIIS U YCI{JIEI{I{'I XOJI-

Ma troJrfl trpoTuBotroJlomnofi troJIflpHocrII u ero {;roxny;na. Ouu [cqeBJII'I coBceM

9.VIII (pnc. 7, HatrpaBJreurre ,4); ocrartr{cb roJrbr(o BoJIor(oHqa llle}ItAy xoJrMoM

uolx o6paruoft nonxpHocrr{ (ero {,noxnynolr) r rrflrr{oM (crpenxa Ha pl4c. 6, 6

u 7, a), i ,anrre cr{creMbl BoJronoHeq, coeAIrH.trBIIrr{e n.rITIro c xBocroBoft sacrblo
.axTtrB;{oft o6IacrI,I (nsofinag crpeJll(a Ha plro' 7, a). Xoruhr troJrfl roft rre troJrflp-

HOCTII, qTO U I].fiTHa, I{aXO[IIBI]ItreC.fl ceBepHee BI{oBb troffBIIBIIrel-Ocf xoJIMa troJIfl

o6paruoft troJr.spHocrlr, trpaHTuqecHrr He l{BMerr.fiJrl{cb B TeqeHtre Bcelo trepr{oAa

ua6;rrogeuufi (puc. 4-B).
Hapagy C Bal(plJrtrelr na6lrOAaJIC.fl trpoqecc_ orl(pblrll.a troJIff ILtrrIIa C elo

ro*rofi .roporru, (pwc.2,4-8, uanpaereHre B). I{auurafl c trepBoro Ans ua6nro-
geuufi xonl.r uotn uportrBonoJronrnoft rroJrfpuocTr{ y rorxrloli rllaHl{qbl rr.srHa

yrr"tro-urr".s. Xo.nrt oon.s lrc-rea 9.VIII (puc.7, a),u t^0.\rIII ua ero lrecre troflBr{-

JrOCr, troJre rOft Xre IIOJIxpHOCTI{, qro I,I IIfrHa (pUC. B,a). (D;roHHy.n,^Ua6ary4ao

trnfr,cs BHasare (puc. 2, d*r. ctpe,,rrrl Ha pr4c. 2, o), s Ho taxxe ucqea 9-10'\rIII'
B uepnme Uuu (4, 5.\IIII 1976 r.) na Ho-dxrnrrporpaMtlax na6"nro4alucb qerr(tre

cr{creMr,r BoJror(oHeIL CoeAIIH.EBruIae Snornyl c il.trrl{oM (pnc. 2, 6; 4, 6, crpeJIItU

11a prrc. 4, o).llo Nrepe ucqearroBeHrr.rr xo.rrr{a uol.s r.ra6lroAaJrocb, c ognofi cropo-

pve. Z. flpruep aRTlrsuoiir o6.;racru c trosrra rloJ]rrocrr,ro Saxpbrrbrrr MarEI{TrIbrM no.lreu 6orr,-
uroro oglrrrosuoro rlrrrra 4.VIII 1976 r.
.o - Hapra [poAoJrr,Eoro Marrrr{rHoro norE (I 5250 3,): ooo3Ha.reHufi re E(e, qro Ir Ha pl{c. 1, a; 6 - cutlnor

B uelrrpe rI,rHr,r[ Hoc; 0 - acHrra colocraBJreurr.H xaput! npogo&Eoro MatHrrrEoro rIoJrE c Hq:6lt:rrrPorPanr-

aloft; o6oenaveHl4E Te ,r(e, qro r{ Ha pwc. 7,a
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rrbr, ycIrJIeHrIe MarHrITIroft cB.Esrl Ir.flTHa c xBocroBofi qacrblo {lorHyua (puc. 2,
4-8, narpaBJrerrue C) n, c gpyroft croporrbr, ycrrJrl{BaJracE crrcreMa trporsffieEuBlx
qetroqex BOJIoRoEeq rOUXofi CrpyltrypLl xpouocSeprr, EatrpaBJIeIIIIhIx It IOry II
roro-Batra[y or Ir.ffrrra (puc. 2, 4-8, naupauenue B).

BeCr npoqeoc aBoJIIOqI{r,r axrusHOfi o6laCtz CotrpoBorxAaJIC.E Bpaq,euuelvl II.ET:

ua. C 4 no l0.VIII 1976 r, r.srl{o uoBepuyJlocb IIpIIMepEo aa 45" rporuB qaco-

nofi crpenxu. 3:ro nprrBejlo JIlIrnb K ToMy, rITo cI{JroBbIe JII{HI{rr troJlfl, coeAEEgBmIre
ugrrroi xnocrosoft.racrrrc rpytrrrbr, omaaaJrl{cb ge{opullponaggblMl{ (puc. 6, 6 -
B, 6, gnofinrle crpeJlxr{ rra puc. 7, e), to Marrrrrrlra.s cB.flab He l{apymrrJlacb.

flogo6urre uanrenenufl Crpyl(rypbl MarHErIIoIo troJIfl II xpouoc{epry ua6nro-

AaJrI{cb s 6olrmuucrBe 1pyrrrr. OguaHo 1rI{gB B HeMHoItrx cJlysaflx IIaM yAaJlocb

Ba rreprroA rra6ilroAeurfi upocnegrarr. trpoqecc Bar(pblrr{.fl uJrr{ ornpbrrl{fi Maruur-
HOIO trOJr.fl tr.gTlra trOJrrrOCTbIO rr BMeCTe C HrrM XapaHTeplrbre I{SMeHeHuE B cTpylt-
rype cl{creM Uelroqex BoJIoI(oHeq. Te cnyuan, AJI.fl Horopblx trpoqecc repecrpofi-
r(Ir Margrrrrroro noJIE I{ crpyr(Typrr xpolrocSepr,r ua6rrcAaJrcfl 'roJrlrocrblo, co-
6panu s ra6r. 2. B uepaorrr croJr6rle ra6tuqrr uprrBegerrbr Aarbl lra6JrroAelruft rpyntr:
Bo BTopoM - AaTLI 7, uOannerU{,a yaeJII(oB SloHxyra, coorBeT6rByloq[x xoJIMy
ctryrHllnoBoro uoJI.E lla rpaullqe trflrrra (gna c;ryuaeB saxpbrrrr.fi troJrfi), E EarEI

Pue. 3. Conocrasreur.re fiaprbr [poAoJ]buoro MarrrurEoro norR, H,r-cuuuxa u f,uao6paxenux
B perrrreuoBcxflx fiyqax axrussot o6.nacrr.r c 6onr,uralr trErrroM r{ coceAlrero c ueft {noxxyla
4.VII 1973 r.
o - Hapra npoAoJrbrroro Mal'Hr.rrrroro nous (Maynr'-BurcoH [8]). O6fiacT6 IIor-E N-IIofiEpHOCrr SaurpnxoBa-
Ha. Hpecrrxou orMeqeH rleurp narrra; 6 - currMorB rlenrpeJrIrHI4Ir H*l s - uso6pa*(eur.le afiTI,IBHofi o6rlacrr.I

B MErNux peuTreuoBclrr{x ilyqax; a - acxlrB corrocraBJreHrrn pelrrrexoBcxoro cHrrMfia c $oroapa$ueli B JrI,I}rRrr

H6. CutouurrMu JrEnrrEME o6BeAeHEr [erreoopa3Hbre crpyr(ryp]'r, BIr[lrMbre rra prrc. 3,6. Ooraorl,I Sronny-
JroB BarrrrprrxoBasbr. IIIrpuxaML HaHeceHbI BoJroHoErla roufioft crpyRrypbl xpoMocoepbl
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IIaqaJIa pa3pyltreH[n {roxHyna, coorBercrByroqero xoJrMy ctryrHrrr(oBoro troJra
(grr cnyuaeB ornpbrrr{a notn); B TperBeM - Aar},r 7, ncvesuoaegr{fi cucrer\[ qe-
troqeH BoJIor(oHeq (uplrlsarprrrnu uota) u AarF rroflBJreHua c?rcreM qetroqex Boroxo-
neq(upr ornpbrrr{rruora);BrrerBeproM * qrrcro cyror( Me}fiAy tro.EBJreHr.?MxoJrMa
ctryrHl'Il(oBoro rIoJLa (ero SroHHyna) lr rcqeanoBeHr,reM cr.rcreM r{etroqex BoJrono-
neq (uplr Bar(prrrl{r{ nona) u ql{cJro cyron Me}r{Ay rroflBJrerrr{eM crrcreM rletroqefi
BoJronoueq Ir EasaroM paapyrleHr.rx {toxxy;rra (upr,r orutprrurlr uolx).
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Aarbr Ha6nrcgelruii Tt
Tz-T t
cyrftx Aarbr HaOnroAeHuii - lT"-7,.t 2 

| cyrxlr

,

1!
iII

Sanpnrue rroJrfl [rrETrIa Orxprrrlre rIoJItI fl trrrla

Ta6nirqa

8. VIII
TT.VIII

9.VIII
5.Ix

T5.VII
15. Ix

o

2
4
J

,(anunre ra6n. 2 trol(aBbIBarcT, rrro cr{creMbr qetroqen BoJlonoHeq ucqeBarcT rlepeB

2-4'ass [ocJre no.ffBJrenrr.fl xoJrMa cr]yrurlr(oBoro rroJr.s u ero SJronnyJla. B cBolo
oqepe4b HaqaJIo paapyltregtr.a {nornyna, coorBercrByloqero xoJIMy ctryrlltrHo-
Boro rroJr.fl, Ha 2-4 AHr onepeffiaer rrpoqecc tro.ffBJreul{.fi ctrcreMbl I{etroqex Bo-

JIoHoHeq rorrroft Crpynrypbr xpoMoc{epbr. Oruerulr, qro aror rrErepBaJr Bper{e-
Etr BaBr{crrr. or cnopocrrr aBoJrroqutr xoJIMa ctryrHrrnoBoro troJl.fi. Fasnrep xoJrMa

ngJr.fi onpeAeJl.f,er InupllHy RaHaJIa, BIIyrpI[ Koroporo ]Ipo[cxoAlIr trepecrpofrHa
CIICTeM Ileloqefi BoJIoKOEeI{.

tr{rar, Mbr upIIXoAIIM It BbIBOly, IITO TOpIIBOIITaJIbIIa.fl COCTaBJIEIOqafl Mar-
HrlrrHoro rroJr.fi rrcqe8aer rra trpor.E)fierrHorr yqacrne rroBepxHocra xpoMoc4epbr B

ToM rranpaBJreEur{ or rr.ETrra, B noropoM uoflBJr.flerc.E cnyrHrllr(oBoe uoJre (rroJre

o6paruoft troJlripuocrl,I) y ero rpaHul{bl. Haupotra, I{cseBEoBeHI,Ie ctryrulll(oBolo
troJrfi B HaHOM-TO EarrpaBJrer{urr rrflTEa cBfiBal{o c rroEBJIeIrUeM B STOM ?fie EatrpaBJle-.

Ptc. 4, Ilpo4onr,noe lrarrrrrrrroe rroJre, Ir.r/I Connqa B JTTTHI,ILI Ho n r'rx colrocraBJrcHllc ;I.urr

5.VIII 1976 r.
o - Hapra npo[oJ]blloro Margr{T}Ioto ro:rtr [8]. O6;racrn troJltt N-rorflpHocrlr aalrlTpuxoBailbl. Hpecrlrliorl

oTMeqeH IIeHTp oorLlxoro trrITlIa: 6 - cuulron n"qel{Tpc JI{}IIrn Ha,, a - ocHrIS cotrocraBJ]cHurl Haprbl npolloJlb-

floro i\rarHtrTl{oro TroJ]f c }Io-cunnriolr. CnromIIoJ:I rIrHrIeL:i npoBeEeHa lrsoraycca qcpcs 5 fc EJIfi 06.rlacreiri

noJfl N-troJlrrpHocrr.r, mrptrxoBot"r - ;1Jrrr S-roJflpHocrfl. O6.lacrrr d)JIoI{HyroB sailrpuxoBaHbI. IIIrpuxaMI4

IraHeccHr,r DoJIOI{OHIIa rO}rHOfi CrpyETYpbI XpOMOC0epbI
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Er{lI trouepeqHofo IIoJI.fl Ha IIpOrfl]I(eHEoM yrlacrHe troBepxEocTlI xpoMoci[epbl'

Ilpoqecc io.nrrerrt rrJII{ IrcqeBI{oBeHEfl uouepeurofi cocraBJl.Elorq,eft uarsurso-
ro notr.s n xpOuoC{epe BatraBAbIBaeT Ha 2-4 p:afr' tro orlIomeuurc R EarIaJIytroffB-

JTeHEE EJIE paBpyltreul{.fi {loHlty;ra u xpotuoc{epe.

3. O6cpngerure peaynbraroB

Tloseauoseurre rrJrfi trorrBJreHtre cr{creM qe[oqeK BoJronorreq tonroft crpynrypbr B

Ho ranaetCfl CileilCTBvIeM I{CqeBHoBe;g1rfr. vIJIvl trOflBJlegtrff UOrepeuuoft COCTaBJI'firc-

q"fi ,r"orrllo1o IIoJIff Ha upor.ElI(eHIIoNI yrIagrHe xpoMog{epbl. flpoqeCC ucIIeB-

EoBerrl{ff uouepeuuoft CocTaBJl.flIoqeft [or.s rrpOUCxO[uT B TOM IIaupaBJIeHutr OT

Il.flTrra, B I1OTOpOM Ha MeCTe IICqeBHyBIIIeIo y IpaEuIIbI tr.ETHa trOiIfi TOfi ffie IIOJIEp-

EOCTII, qTO II IIflTIIa, trO.EBJIEeTCfl AOBOJIrHO CuJIBIIOO IIOJIO O6paTI{OrO BIIaRa'

HaupOrur, trOsBJIeHI(e [peLIMyqeCrBeIIHo rroilepeqgo16 MaTIIETHOTO trOJIfi B xpg-

MOCoepe B AarrrroM rrarrpaBJreHr{tr or rr_.flrHa cB.ssaHO c trcqeslloBeEtreM cIIyTEI{no-

Eoro troJrfi B eroM llte rinpanneErarr. HaqaJIo IroffBJrerrurfl vtlrvI pagpymerlxfi .{rolt-
RyJra, cB.EBarrEoro c xoJrMoM CtryTHrlrr(oBoro IroJIfl, OtrepeffiaeT aa 2-4 gEn

npoqecc IIcqesHoBeIIIIfl tr COOTBeTCTBeEEO IIO.EBJIeIII{E trOtrepeql{oIo MarEItTEoro

rroJr.a Ea trporffIl(eErroM yrlacrHe troBepxEocrl4 xpoMoc{epbl'
Oluo ra BoBMo?I(trbIx ol'bfrcrenfifi ua6;rrogaeurrx oco6enEo0reft OBOilIoqtrtr

MaTHETEOTO troJIf B ORpSCTEOCTII trfiTlla MOII(ST 6r,16 4auO 11a OCEOBaEUE trpe4trO-

Jlolr(eEtrfi 06 ugMegeEtrtr EaKJIorra cIrJIoBr,Ix lrnuufr" troJrfl B trpoqecce BbIxoAa

,r$yToB ero Ea trOBepxgogrr COnuqa LIJItr Ilorpyffie1afi. Vx B 6oilee rJIy6OHtre CJIOr'

Errcrpue E3Merregtr; Ear(Jroga troJIfi tr.Erga 6irJrlr aaMesegbl panee [1].
OgSaXO MbI BI{IIIM, qTO UCqSBEOBel{tre I{JIII trO.EBJIe11tre 11otrepeqg6fi COCTaB;rfiIO-

qefi trorff 0B.ESaHO cooTBeTCTBeEEO c tro.fiBJIeEI{eM rltrfi ucqesEoBerrueM xoJIMa

trOJr.f, TOJIBITO trpOTtrBOtrOJIOXtHOfr ufiTHyIIOJI.ffpIIOCTII' HpOrtle TOrO' BOBEEHEOBeEUe

trJItr trcqe3EoBerrue xoJIMa troJl.fi Tofi E(e, qro r4 trflTHa, IroJrrrpuocrtr Ee llpuBoA,trT K

CyqeCTBeEEbIM UBMeEeHUfM trOtrepeqg6ro IIOJIE. Ha OCsOgauUtr ATO1O MEI CBfl-

sirsaeu Ea6nlolaeMbre IrBMeHeIrvIfi- a.o1rfr ra1lr(e c trepecoeAtrEentreM ero ctrJloBbrl(

Puc. 5. To xe, qro Ea puc. 4, gns 6.YIII 1976 r.
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Jrr{Hr{fi. B arou c;rryqae Arfl ucrresHoBeurrfi rlerroqxu BoJIor(oHeI{ touxofi crpyl(Typbl
xporuoc{eprr B r(aprrrurroft n.nocxocru neo6xo4nuo, uro6rr Ha ypoBHe o6paaonarurr
Ho auavureJrbnafl sacrr, cr,rroBr,rx .;ruuuft r{arnlrrHoro troJrfl rlepecoeArrlrrrJracb B

cJloe roJlqlInofi, paauoft uouepeuuohly pa3l{epy oAlroro BoJIoKoHqa. Ha6.rrroge-
Er{fl cnel(TpoB CoJIHqa co cTparocKoIIa rro3BoJrI{Jrr{ BbI-fiBtr{TF,, rrTo trollepeqllr,Ie
paBMepbI,BoJIol(oHeq roHl(oft crpynrypbl xpo-nrocSepr,r suarl[relbuo 6ourrue Soto-
csepnnx t'a cocraBJl.rlror npl{rlepno l" [121.

flpoqecc [epecoeAr{Heur{fl cr{JroBbrx Jrr{Hlrft cB.aBaH c 4lr${yaueft uanrutnoro
troJr.E B rrJra3t{e. Cne4onare;nr,Ho, Ba Bper.r.E , Mar}rrrrHoe rroJre AoJrEtI{o flpoHl{r(Iryrb
B rrJra3rrry [poBoAr{N{ocTI{ o' Ha rly6uny l, panuyro tro BelruquHe fiouepequoMy pa3-

Mepy o[Horo BoJror(oHr{a. Ecru aro ran, To ypaBHeHue 4u{{yaul{ Marul{rHoro rIoJIr

AaeT HaM cB.sBr, r{e}r{Ay rrpoBoAI{N{OCrbIO 6, Xapar(Teplrr,IM Bpei\{eHer{ 
' 

[poqecca u
ury6uuofr I upouuxnoBeHrr.fl rloJr.fl:

czt
O': --i---; .

4ILL"
(1)

flpuuuuaa t- 2,6'105 c (3 cyroH) v I - 10ecnr (-1"),HaxoAr{}r, rrro Berl{quga
trpoBoArrMocrv o =2.10, CGSE. flpuuepuo raxoe E{e Br{aqeHrre trpoBotrI{Mocrlr 6r_rn-o

rroilyqeHo paHee fro I{BN{SI{SHI{I6 MaII{I{THoro rloroxa 3a Bper{E scnrrr11r1ra [5].
C gpyroft cropolrbr, Br,IpaE{eHI'Ie AJrfl rrpoBoAr{Mocrl[ I{N'reer Br{A [13]

c"n.

tn \lce
(2)

T\e na - ItoHrlerlTpar{r4fi aJreHTpor{oB, ve - 
qacToTa cToJII{EoBeIIlIfI eJTer(TpoIIOB,

nle - }{acca SJIeI{TpoHa.
Br,rqucnenufl, oclloBar.rlrr{e rra reopI,IrI napHblx croJrr(IroBe}Inft (nr,rpaxrerlue

(2)), aaror BHaseuue BeJrprqr,rrrLr EpoBoAlrxrocrrl IrJraBN{hI B coJrHesHoft atuoc{epe
o. : 101,] CGSE [14] (ne"nu.ruga rrpoBoArrxrocrl,I B TeuI{ r-flrlla rloil{er cocraBJr.flrb
108-10, CGStr [15, 16]). Iarrre e o6Jracrlr rerrneparyprroro rfl,IHlr]ryara rreBoal\{y-
qeunofi aruoc$epbr Co,nuqa, HaH rroHagaJIII r{&rrrrl BLIqlIcJreI{LIfl Ha ocuoBalrr{n
Bbrpairier{rr.E (2) c yuerou roJrb}ro napr{Lrx croirltlroBeHuit gtta I{. S. rroge.rril coil-

Puc.6. To;nc, rrro Ha prc. 4, Arg B.VIII 1976 r.
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serlEoft arMoc{epbr [17], auaseutre trpoBoluMocrz cocraBJraer o ry l0rr CGSE.
ftan urr BtrAtrn4, Bce araqertrE rrpoBo[trMocrn conrequoft rrJraBMEr (rpoue reuz

$aBErItreuaftgeuuotEaMtruB ua6nro4euzft serrsrsrr. floarouy Mbr trpentroJraraeM,
qTO [gpeBaMBIKaHtre CtrJIOBbIx Ulrurft trOJIE CBfiEaEO C aEOMaJTBEBTM CotrportrBJreEueM
trJIaBMbt. Ouo, o qacrrocru, Molr(er rro.EBtrTbcr trptr paBBETtru Eouro-BBynonoft
ryp6yneEruoctu [{$]. Suaseuue a{{entunuofr sacrorbr croJlr(EoBeuuft v, r rrr-
pa)fteuutr (2) rerepr otrpe4eJrfiercff paccerEtreM aJrexrporoB Ea {nyrryaquax
troJrff uouuo-aByltoBblx sofir. IIo tropgAlty BeJluqtrEbr oEo paBEo qacrore trJraaMeH-
Ebrx rone6aurft [18]:

r@;\=o)pe:V - rur,
a BaaqeEue trpoBogrMocrtr [Jr.fi xpouoc{epuofr nnaaurr (n, = 10u cM-s h7l) cra-
EoBtrrcfi,o = l}s CGSE. Snasesue trpoBo4uMocrz, uoryueuroecyqeroM noJrJrex-
TuBrrbrx eaarmo4eftcrszft unaaMbr, coBnalaeT tro tropflAny BeJTr.IEEIT c reM, no-
Topoe 6rrno naft4erro HaMtr ua ua6rro4esr,rfi. Tax[M o6pasou, Mbr BtrAuM, qro trMeu-
Eo oro BHaqeuue trpoBoAuMocrtr Mo?fier o6ecne.I[rr trepeaaMbrnautre cuJloBbrx
;lur;,.nfr. Marnzruoro rroJr.fi B xpouoc$epe Co,nuqa. O4naxo Ee ucnrroqero, qro Ba
ua6uro4aeyoe trBMeEeEue crpynrypbr Marultrlroro troJr.E orBercrBeurrrr o6a rpo-
qecca, a trMeEEo: trBMeEeEtre Ear(Jrolra rroJr.fl B rrpoqecce aBoJrroqlrtr axrrnsoft o6-
JIaCTtr u IIpOqeCC trepe3aMBll(aHtrg CIIIJIOBbIX n],E.nft.

20 aupera 1979 r.

Puc,7. To rxe, qro Ea pac. 4, lrs 9.VIII 1976 r.
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Pllc.8. To me, rlro Ea prc,4,Affi 10,VIII 1976 r.
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AnAAEMt[.fi. HAYTI CCCP

II 3 B E C T I{ fi I{ P BI M C H O fi A C T P O (D II 3 Irt r{ E C K O It O E C E P B A T O P tr IlI

Tou LXIII, 1981 r.

vAIr 523.75

CTPYT(TYPA MATHI4THOTO IOJIfl
trI BCTIbIIIIETIHAfl AI(TMBHOCTb

B OEJIACTtr4 McMath 9740 (oxta6pr 1968 r.)
M. E. Ourpr, T. T. {ar

llccrepyerca anrr,rBua.n o6,nacrr, McMath 9740 s trepr4oA 26-30.X, 1. w 2.XI tg68 r.
Maru[rsrle no.rx (npogoJ]r,Earr I{ trotreperrEarl cocraBJrfirorq[e) aanircrrnanrlcb rro Jrr{Hr.rr{

Fe I 1,5250 A. Bcero Ba yfiaaarrur,u:i neplro4 6ruo uolyueuo 28 napr notr. Oguonpelrenno
o BatrI/tcbro MarrrrrTr{oro rroJrfl trpoBoAfiJracrr r(r{uoperr4cTpar{i.rfl o6,rracrr.r B cBeTe rzunn Ho.

flonyueno, uro:
1) ncur,rmnr.r 6ar.na Sn u Blrlre rpytrnr,rpoBaJr[cb B otrpeAeJrerrrbrx BpeMenubrx rruTep-

BaJrax, o6paaya cepul{ Bcrrbrrrrer. flportexyrRr{ BperreErr rre}nAy cepi{.rrMr.r B NraKcr.rMyrre
solbrmeqEoi,i ar{TllBrrocrr.r B cpeArrelr 6r,ula 6.ulranra H 30 ur.rn, a B ocraJrr,Er,re treprroAbr aBoJrroqrrrd
o6flacru - K troJryropa qacaM; [peArroJraraercrr, qro oro BpeMrr xapar{Tepuo AJrfi Ear{otrJreHr.rs
Dneprrra s aftrnsuot o6nacrr.r B paarrbrc [epr{oAbr ee aBoJrroqrrfl;

2) rpouextyrrll BpeMeI{I{ Me)r{Ay rror{euTarrrr Boarrr,rr{EoBeurr.E Bcrrbritren Buyrprr cepr.rrt
n 709/o c.nyuaeB oHaBaJrr.rcb 3al{JrroqeEEslMr,r B rrpeAeJrax or 2 go t0 nuu;

3) n 6o.nrrruucrBe cryqaeB ceprrr,r BCrIbIIrreR, a rar{}*e Morqur,re Bcrrbrmnr,r B r,rccJleAyerror"r
IpyIIIIe trrITeII HaqI{HaJII,ICI] C IIO-flBJIeHII-g nOapvarrLtrt IIa lpaHr.rqe c cocegueii rpynnoii;

4) rce rcurrureqnbre oqarrl B o6,nacria pacnoJraraJrr,rcb s6rrlau EyJreBLrx lururri npogoJIr,Eoro
MATHIITEOTO NO.rr,g. MONITTTE BCIIBIITHI{ BO3EI,IKAJII4 B I{ECTAX CI,IJIbI{bIX IIOIEPEIIHbIX NOrrEIl. fIE-
p eA 3Tr4Mtr Bcrrbrlrlr{aMlr ua6rroga,nocr, cHperqlrBaHr,re Ber(TopoB flofleperrHoro rroJrE rroA
yrrou 90o;

5) nperrax or Bper{eurr s axtfisrort o6fiacrr.r nporlcxoAr,rJro c6;ruxresr,re ]rarur.rrubrr xoJrtrroB,
BaBeplrraBmeec.E MoIr{EbrMI{ Bcrlbrlrrr(aMr.r. Bo apeua DTr,rx Bcrrbrllex xoJrMbr paa[BlrraJrr{cb, a
Eo ux oRorrranrrr,I BEoB6 c6rramarucr;

6) Iuarrr.rtrar al{eprl{fl o6nacrr,r [or{aBaJra xoA, auaJrorrrunrut xo4y scfir,rItte.rsorl aRTr,IBEo-
crlr. B cBESvt c cr{JrbrrbrMrl BcrIbrmI{aMr,I oHa cyqecrBeEEo r.r3MeHflJracB - rlplr DTLIX BCnbrIIrHax
MarEr{TEaE SEeprr{fl SaMeTEo IIaAaJra, a [ocJre Er,rx BEoBb Bo3pacTaJra.

floryuenune pesyJrbrarlr o6 raaueuenlru Soroc$epuBrx Marrr.rrubrx norert [pr,r cr{Jrr,Hbrx
Bcrrhrmr{ax rroATBeprr{Aaror ro, qro 6r,rro panee no.nyueuoj r }tprrucxort o6cepBaropfifi.

STRUCTURE OF MAGNETIC FIELD AND FLARE ACTIVITY IN THE ACTIVE
REGION McnfATH 9740 (OCTOBER 1968), by M. B. Ogir, T. T. ?sap.- The active re-
gion McMath N 9740 during the period from October 26 to November 2, 1968 (rvith exception
of October 31) is studied. Longitudinal and transversal components of solar magnetic field
rvere recorded in Fe I 1,5250 A line. The 28 magnetic maps were obtained for this pcriod. The
magnetic fiekl observations were accompanied by simultaneous H., cinematography of this
region.

It rvas found that:
1) flares of theimportance of Sn and higherrverelgrouped in definite time intervals, for-

ming series of flares. The time intervals betlveen the series during the maximum of flare
activity were in the everage near to 30 min and near to an hour and a half in other periods of
active region evolution. It is supposed that this tirne is characteristic for energy accumula-
tion during different periods of the evolution oI the active region;

2) the time intervals betrveen the times of the appearance of flares for each of the series
were within the limits of 2 and 10 min in 70% oI cases;
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3) in the most number of cases the series of flares as well as big flares in the ob-
served sunspot group began by brightenings on the border with next groupil

4) all the points of the first appearance of flares were located very close to the neutral
line of longitudinal magnetic field. Strong transversal magnetic fields were observed in
the points of the first appearance of big flares. Before these flares the crossings at an angle

of 90o of the vectors of transversal magnetic field have taken place;

5) from time to time in the active region the magnetic hills moved toward eachJ other
which culminated in big flares. During the flares the hills were moving apart and after the

flares they rvere brought together again;
6) the behaviour of the magnetic energy in active region was analogous to"that of the

flare activity. The major flares are accompanied by essential magnetic energy changes: du-
ring the flares the magnetic energy decreased considerably and after the flares it recovered.

The obtained results of the photospheric magnetic[fields changes during the major fla-
res are in agreement with the results obtained earlier in Crimean observatory. : rff rli

Haqarbre eqe n {957 r. A. E. Cenepnr,rnr o l(prrncltofi acrpo$uauqecxoft o6cep-
BaToprru cEcTexraTurrecHr{e ][ccJreAoBaHrr.tr n{arEr{Trr},rx rloJreft B aHTr{BI{bIX O6naCrgx
Ha CoIHrIe trpI{BeJII{ H BaHJIIoqeHrIIo, qro B arMoc{epe Conuqa rpyAHo IIaftrLI
ucTorrHr4n, HpoMe Marrrr{Tr{oro rroJrfr, croco6srrfi o6ecnes[llb Ha6ilrOAaeMOe Bo

BctrBrrrrHe Br,rAeJrerrue orreprtrI{ KaH B BIIAe r(ocMllqecRux Jrysefi, TaIt tr MexaHuqe-
cnoft, TerrroBoft u Dueprr{rr raaryqeHu.fl. B 6o;rr,ruux BcrrbIIrIHax arleproBbrAeJrel{lle

Aocrr{raer 1032 opr Ba Bper{.n 103 c. Erqe rorAa 6rrJro HafiAeHo, qro BcrrbIItrKI{ rro-
.rrsrsrorcrr s o6Jracrll nyrenofi ilLr:rruu rrpoAoJr]rHoro MarHIlTEoro rroJr.fl 11-3].
I(polre roro, A. B. CenepnnrM BnepBr,re 6rrno o6rlapy)fierro, sro rocfle Bcrlbrll]Krr
rycTOTa I4BoIayCc B ee pafiOHe yMeHbIIIaeTCfl, I\{aIHIITHafl CTpyltTypa RaK 66I
pacurrp.rrerc.fr, a rrJrorHocTrr cr{JroBbrx II]/-]F.tIft yn{eHllflaeT0fl, oxasanocs, sTo
s o6ilacr.flx BoBHrlItHoBeHI{.rt Bcrr],rrren Vfl 11 > 0,1 fc/xu. Cpanueuue Hapr rrpo-

AOJIT,HOTO r[arHr{THOTO rroJI.E 4o I{ noCJIe B0rrbrmlt[IlOKa3a.rIO ylpoqeHr{e cTpyltTy-
pbr rroJr.E r{ yr{eHr,rleHl[e tpaArreHroB rrocJre BcrrbrruKt{ [31. ,(a.nee 6uua yctar'roBJrelra
cBfiBr, MelfiAy BefluquHoft rpaguenra rroJrfl r{ ]uou{Hocrblo Bcrlbrlrrex [4]. Er,r;ro
TaH)fie saMerreEo rrsMeHeHr{e rousurypaqur,i n.sten [pI{ BcrIbIIr-IKax 14, 51.

Tecnag cBrrBb MelHAy Morr{Hocrbro Bcfisrrrrex rl BelusrrHofi rpa4ueu:ra MarrrI{T-
Horo rroJrrr 6rr,ra garelr rroATBeplr{AeHa rra 6onr,urolt Ea6ilroAarerbuoM Marepr{aJre

[6, 71. B tB-10] BtrepBbre 6rr,no o6paqeEro BurrMarrrre lla ro, qro B o6ilacru BoB-

HtrIt.SOBeHIlt.fi BcrrbrmeH, Aa?fie ecJlr{ oHr{ JIe}HaT Ha JrIrHrIu H ll : 0, na6lrogarorcx
crrJrbrrbre trotrepequr,re rrarErrrHbre rIoJIE. A. B. Cenepurru 6ir.ro EafiAero [9-11],
rrTO rrotrepeqEr,re trOJr.E B r{ecTax BCtrbImeH o6uapymnnaloT cr(peqeHl{e I{JItr ((CMbI-

KaEr{eD rroJreft paBrrr,rx EatrpaBJleHrrfi, xouranrrt trporuBotroJroxtl{o HaupaBJIeEI{brx
BeRTOpOB.

Hexoropr,re aBTopbr orMertrJlr{, rrro troflBJreguro Bcrrbrrtrex o6rr.Iuo trpeAme-
crByer Bosrrr{HrroBeHr{e HoBbrx tr.ffrerr rrJrtr trop, a TaH?fie I{x ycI{JreEI{e 112-161.
Cortacuo 173, 74,171 scuurrrntr o6brsuo Boarrnnaror rorAa, KorAa Marrrl{rrrbrft trorolt
B paSBr{Baroquxcfi MarHrrrHr,rx gJIeMeHTax o[Hofr troJr.EpEocrtr y6LrBaeT, a rroron
Apyroff troJr.Epuocrtr pacrer. .(era,rr,uoe LrayqeHue DBoJrrcqrrl[ MarErrrrrofo troJr.E B

aKTtrBEErx o6,nacrax, rAe IrporraortrJrrr crrJrblrr,re fipororrubre BcrrbrmKu, rror(a3aJro,
qro peByfiBrtrpyrcrquft Marrrl{rr{r{fi troToK (D : Fs -.FN 

rlepes afiTlrBrlylo o6raoTb
AOCTtrraer cBoero Mar(cr{MaJrbrroro SrraqeHrr.E trepeA Bctrr,rufiofi rr cyqecrBeEEo
y6brBaer Bo BpeM.E BcTIrITIIHI{. Snexrpo4anx(yqan ctrra qepea lrpoBoAflnqtrfi rou-
Typ, oxBaTbrBarorqrrft ar(rr{Brryro o6ilacrb, or(asaJracb 6nuaKoft H aEeprl{tr trpoTo-
HoB, reuepr{pyeMbrx trp}r Moqrrbrx Bcrrbrtrrxax U1]. Harusue r{BMerreuuft BeJItrqIrEhr
pas6a;rauca MarurrrHbrx troror(oB orMeqaJrocb rarrfie BU3, 74, t7-191. Ha ra-
MeEerrue MarErrrHbrx noJreft B cBfl3tr co BcrrbrrtrKaMr( yr(aBFrBaJlocb r [20-28].

Cnegyer orMerr(Tb, rrro Bo BpeM.fl Bcrrbrmen rlgMerrfercfi I{ crpynrypa xpoMo-
c{epEbrx BoJror(oHeq B JrrrHtrr{ Ho I29,301, qro Mo)fier 6r,111 4ouorErreJIbIrbIM
cBtrAeTeJIbCTBOM IrSMeEerrI{.E MarrrIlTEOrO ITOJIfi .

O4uaxo IlEorAa, EalrprlMep [31-33], ynaabrBaerc.s, Ha orcyrcrBtre rraMe-
EeEtrft {oroc{epurrx MarHrrrHbrx troJrefr trprr Bctrbrml(ax. floarouy 4anruefimee
rsyqeHEe xapaKTepa aBoJr roqrrE Martrr{Trroro trorrf B ar(TI{BHbrx o6IacTflx n
cotryrcrByrcqux eMy seJreaufr. upeAcraBJrser Irrrrepec AJIfi Bbrficrrer{uff trplrpoArr
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xptrrrloc{epuBlx BctrLImeH - aToro cJIo}KHoro u nan6oree BbrAaroqeroctt ttBile]I1rrfl.,
trpoucxoAflrqero B arMoc{epe Conuqa.

Haurt [peAtrpl{Hrro uayqeHile MarHI{THbrx uorefi u Borrbuflequofi axrunuocrr
s o6racrr McMath 9740, upoxogurureft rro BrrAr{Mor{y Atrcny Coluqa c 22.X rto
3.XI 1968 r. Ilpe4aaplrreJrblrbre peayJrbrarbr r4ayqeHufl MarHr.rrHbrx uoneft orofi
o6nacru IraJrolr(er-rbr g [18], rAe rrap.fiAy c pacc]rorpeurrea{ troBeAeHr{E rrarH}rruoro
troJr.fl B cB.EBI{ co Bctrbrrrrnalru [poBeAeHo uo4po6uoe ero cotrocraBJreHr{e c xo-
AoM IrlITeHcIrBHocrIr paAuouBryseHllfl Ha BoJIHe 3 clr, Horopoe perr{crpr{poBaJrocb
oAHOBpeMeHHO C MafHr{THbrMr{ rroJr.flMr[.

Marnurnrre IroJI.f, BatrI{cbrBaJII4cr, Ha r{arul{TorpaSe ltprrrrcHoft o6cepnaropur
[34] no rrun\rv Fe I ],5250 A. CHanupoBaHI{e axrlrsnofi o6nacru BeJrocb BAoJrb cy-
tosHoft napaJrJreirrr qepea uuTepB&Jrr,r 6",5. Illuplrua r{ Br,rcora nxoguofi qenn
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crreKTporpa$a cocraunru 2,5 lr 9" coorsercrBelrlro. flplr orux ycJroBrrrx cr{a-
uupyeuuft yqacrox saIrIrctIBaercs.6ea cKBalr{Hocrrr Me?r{Ay coceAHrrMr{ paBpeaaMr{.
flouepeuur,re MarIrI{THbIe rroJl.tr aa[I4cLIBaJrllct, oAI{oBpeMeu}ro c rrpoAoJr],Hbrilrrr Me-
ToAoM, I{BJIoHterrHbr}r s [35, 36]. OxousareJrr,Hbre Barrr{crl npeAoraBJreur,r B Br{Ae
ftapr I,Iaoraycc Arrfl rrpoAoJrbHoro rroJr.fl r,{ Hapr aar{r{yroB Ber{ropa H n xapruu-
uofi unocnocru AJrn iloneperlHoro rroJr.rr. fl"nuna arepToarex rra naprax nonepequoro
rIoJIfl paBlra Berr{rrurle 6 : 1/6? + fi, rAe 61 tr 6z - o6a clilna,[a or norrepeqrroro
rrong. LIto6DI He Barpot{o}I{Aarr, p[cyur{r{, Bce crpeJrr{r{, AJrrlHa Koropblx 6orr,lre
10 mnr, cAeJIaHr,r oAr{HaxoBr,r\,ru. B ta6;r. I upuoe4enbr cBeAe}rr{fl o [oilyseHur,rx Ba-
Itt4cflx l{ar]rl{THoro IroJI.fI.

Oguonpeueuuo c ua6nrol\ennflMvr Ha 6arueHHol{ coJrHearHorr reJrecxone [po-
l/?

,I

N/7 i

N/2

I.. l u

S

/

N/d \ \ 
-*r,b \ r-;''

N//

I

. BoAr[Jrr,rcb ra ua6tro4errrr.fi Ha Ho-
ponorpa{e Hprrnacnoft o6cepnaro-
pur,r B JrlrHl{rr H* c noMorqbro

, q I4II@ {upuu Halle, rlMerotr{ero.
.' /. uuplrny IroJlocbr trpotrycxaurlfi
r - 0,5 A. Carurrfr nyumufi ni6nro4a-

TeJrBrrlrfi MaTeprraJr 6rrr uoly.rer
i-stl B rreprroA 26-30.X, a raxrne I E.

2.XI. Sror MarepuaJr n 6ll-.;n u;c*
rloJrbBoBaH AJrA COtrOCTaBJIeHII.E| *ytg Bctrbrrrreqnoft axrnnnocrr,r s o6ra-
eru 9740 c ee Marurrrnofi crpyn-
Typofi.

1. Oco6euuocrrr crpoeHrrfl
anrrannori o6racru

II EE BCNbIIIIEqHA'I AKTIIBHOCTI,

B o6;nacru 9740 $anrraqecr{r4
pacrroJraraJrrlcb ABe rpyllnlrr n.fr-
reu. tr{ayvaerraa HaMr{ rpyn[a
uaxoAl{Jracb n socroqnoii qacrr.{
o6.nacrrn. Bce ee .rr4pa BxoAr{Jrr4 B

o6u1yrc rroJryrerrb. I(aH nn4r.ro ua
puc. l, ara rpy[rra BaMerHo rrar\{e-
rrflJlacb r{ ycJro}r{H.flJracb oTo AH.E
Ko AHro. ,(pyraa, 6onee aaua4nar
rpyfifla, Hao6opo'r, 6rrra yxe na
crraAe pasBr4Tr{.fl - npu Br,rxoAe
r{B-Ba Hpa.E r uefi ocraBaJrr4cb
JrI{[Ir, xBocronr,re,S-n.gtHa, Koro-
pue 30.X yx{e coBceM rrcqeBJrrr
(puc. 1). Brarogapa coceAcrBy c
aroft rpynnofi uorqnrre N-n.srua
rlrccJreAyeMofr. o6tacru oKaSaJrr.{cr,
oHpylr{eHHr;rr{r4 co Bcex cTopoH
S-uoleu. 3to orr{erruBo Br{Arro
lla Haprax Marr,rr{THbrx uorefi sce-

N

N/7
s/7

zd. x
s/7

\/7

s/6

^Prc^. 1. Sapucorrra rrfiren B o6nactr.r tr{cNlath
9740 u r,rx Maurrrrgtre loJrrr

to Arrcfia Connqa, rroryqeHHbrx
na o6cepraropuv Mayur-BlucoH r{ ony6nuxonarrHr,rx B tBB]. Ha pr".2 rrprrBe-
AeHLI ABa $parr'renraarr{x Hapr gln 27 (a)u 28.x (6).o6e rpynnrrr coeAr,rr{flrorc.s
rre)r{Ay co6ofi SrorltyJrar{r{ ll crtcreuofi Ho-ronoxoneq. 

^fIonyuer1nr,rfi 
rrar{1,1

na6;nro4ate.nrnrrr,i lrarepl4alr orr.rocr.rlcfl Jrrirrrrb H nocto.rrofi rpynne rrfiTeH.flo nuuo{uJrr,MaM BaprrcoBBlBaJrllcb yaJrbr Bcex Bcrrbrmex, B1;1rosafl v cy6-
Bctrbllrrltr{' B }IaqaJIEIrbIfi uoryrent rrx rro.sBJreHvlfi.,ltro troBBoJrrlJro troJtyq141u o6qyro
r(apTl'rHy pacrloJrolr{eHI1.flBcex BctrbrrresHr,rx yBJroB [Jr.s Ha]r{[oro Aua na6nroAeHr4fl.
Bo ncex ceM-,l cryqa.flx o*a,aJrocb, qro Bcrrbrrrrnr4 pacnpeAeJreHbr B rrpeAeJrax
rpyurhr ue 6ecnopaAorrHo, a co6uparcT0.E B otrpeAeJreHHbrx Mecrax - aHaJro-

,//. ,r

.C---- S2/
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Bpeus aaEEcu, UT BpeME Ba[I{cI{, UT

Ta6rrqa L

flone_-I--
rrfl | Er

I

,Uara,
1968 r.

26. X

27.X

26. X

27.X

30. x

1.XI

2.Xr

,4ara,
1968 r.

29.X il

il

ll

lt

ll

il

ll

28. X
30. x

1.XI

2.Xr

rIIrrEo roMy, qro orMeqaJrocb eqe B [37]. Bunu upooeAerrbl orr[6arctrIrrre r{eHrpoB
BoilEutrerrEbrx ySeJrr{oB TaM, rAe or{tr rpyntr[poBaJrtrcb, qTo o60Sl1aqtrro osartr Bctrbl-
rtrecEoft Ae.EreJrbEocru. ItaH{AoMy oqary 6rrn qau cBoft EoMep, fipuseM HaqaJrr,-
EBre goMepa B ocHoBEoM IIMeIOT Oqaru, pactroJrolHerrEbre B rtrerrTpaJrr,trhrx rracT.f,x
rpyutrbr. Ha prc. 3 upunegeubl AJI.E ceMtr Arreft Ha6rrogeurfi raccre4yeMofi afiruB-
Eoft o6racrrr tro oAHoft Kapre trpoAoJrbHoro ]vlarHrrrr{oro troJr-fl c rraHeceErrbrMr{ Ea
Hr{x trpoHyMepoBarIHErMI{ OqaraMI{ BCrIbrItreH.

,(a;ree 6rrno uocrpoeHo pactrpeAeJreuue Bcex Bctrbrmequr,rx yBJroB uo BpeMeEu
trx tro.flBJreHr[fi r.r uo oqaraM. ouo upegcraBJreHo Ha prc. 4, no neprnRaJrr,Eoft octr
trpr{BeAeHbl EoMepa oqaroB. BepruxalsEbrMI{ qeproqr(aMr{ c SarEyTbrMrr Kor{qaME
OTMeIIeH MOMeIIT trOflBJIeHUg BCIILIruHtr B COOTBeTCTByIoqeM Oqale. fIoA OCrrO spe-
MeHE yr(aaaH 6arr Bctrr,rruefi Iro Ea6JrroAeHIIflM Hprrucnoft o6cepnaropu[ (B
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Pnc. 2. Crpyrrypa Marur.rruoro rroJrfi B o6lacrra 9740, cor.nacno [88]
o - 27.X1968 r., 6 - 28.X 1968 r.; cnJrourrble JIITHI{rr - ueorayccul Inolr cenepnolt noJrfpuocrlr; rrrrprr-
xoBbre - r{BorayccH IIorfi roH{Hofi rroJr.EpHocrr{

npymxax), Haquuafi c 6arna ln. 3gecr, )fie rrpr{BeAenrr 6anrrr scurruerl rr rrx AJrr{-
TeJrbrrocrtr (touxu) rro AaHHrIM [38]. SamrplrxoBauubrur o6nacr.sMu orMeqeEbr
rrurepBaJrbr BpeMeEr[, HorAa ne 6r,r.rro na6nrogenlrft.

flocrpoeuur,re AEarpaMMrI lro BBoJrrrJrr{ BaMerr{rb cJre[yroqrle oco6eunoc11{ Botr6r-
messoi arruBuocrtr r 4aunofi rpytrtre rr.EreH.

1. Marclrualrbrroe qr{cJro Bcrrbrmer r{MeJro Mecro 29.X. 3ro rraxo4llrc.E B oo-
rJlacurr c [39] , rge 6rrno trogcrlrrraHo ql{cJro Bcrrbrrrrefi E BpeM.E, BaHflToe uMrI, E;I.E
Halngoro gun (clr. puc. 5, ngxrrrfi ve I39J).!

2. PacupegeJre.El{e Bcur,rruex tro BpeMeHI4 paBJrtrquo n paaur,relrr.roMenTbr aBoJIro-
qlrrr afirtrBrroft o6aacrra. B uepuogbr [o MaKcr(MyMa rcnumefsoft axrnssocrn
(26 u 27.x) u uocre uero (30.X, L u 2.xr) scunimxu o6uapymunn regAerrqr{o
rpytrtrupoBarr,cff B otrpeleJrer{Hbrx npeuenu(rx r4rrrepBaJrax, o6paaya cepErr.
Mext4y HtrMI{ BITAHrI rlpoMe}r{yrnrr BpeMeHr{, KorAa Bctrblrtreft 6rrno ose6 Maro
uJItr coBceM ae 6rrno. B ra6n. 2 upuaegenbr orlenxr.r trrrrepBaJroB tspeMeur{ Me)r(Ey
ceprr.EMI'I BcIrbImeK Af, ra gnurelr,nocreii cepufi Lt, gta rex cfiyqaeB, KorAa oe-
ptrtr BbrAeJr.flrorcfi Aocraroquo yBepeHHo. O6a arra rrrrrepBaJra troryrrr,rJrtrcb Ao-
BoJrr,Ho 6nuarraura r{ B cpeEHeM paBur,r troJryropa qacaM.

",^c a:rnlr peayJrbraroM MoE(Ho cBrrBarb troryqeuHlre pauee oArrrrM r{B aBTopoB
[40] anaqenus flepl{oAos Af [aMeuerrr4fl .npxocrtr yaJroB BoAopoA]rbrx $rorny-
JroB B pasBr.rBaroqr{xc.E rpytruax rr.frreH. 0rII auaseuzfi trptrBeAeHhr B ra6r. 3,
orr(yAa Br{EHo, qro oHr{ 6rraarra I( sHarreHurru Al, r Afr. BoauorxHo, xapaKTepHoe
BpeMff HaRotrJIeurr.tr DueprtrI( s axr[guoft o6nacrr.r, Horopafi BareM ocno6orr4aer-
c.E Bo BpeM.E BcrrbrtrreH, B cpeAHeM paBHo trpr.rMepHo troJryTopa qacaM.
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B uancuuyMe Bctrbrmesuofi aHrusuocrrr (uume 6yger uonaaaro, qro DTo ral(-
me Ir rrepuo4 Mar(cnMaJrrsofi Marsmuofi auepruu B anrtrBuofi o6racru) ncuunrxu
trpolrcxoAtrJrr{ rar( sacro, rrTo cepntr trpaftrflqecHtr cJrr{BaJrtrcb Apyr c ApyroM.
Ilpu6ruxreuuble oqerrfitr uurepBaJroB Me)fiAy ceptrffMn BctrBrrtrer ar'n 28 u 29.X
trptrBeAeubr e ra6n. 4, orryga BtrAEo, qro orrtr B cpeAEeM paBEbr 30 uuu, r. e. BoB-
Mo?r{rro, qro B aro BpeMff Ear(orrJrer{ue orreprr4r{ g aHrrssoft o6racru trpollcxogtrJlo
oqeHb 6nrcrpo.

3. ltax BtrAHo trB Ar{arpaMM, B trpeAeJrax xamgoft cepfrfr Bctrbrrtrem trpotrcxoguJro
MEoro MaJrbrx Bctrbrrrren, oJreAyrotr(trx oArra Ba 4pyrofi qepea AoBoilbrro Hopornoe
BpeMfl. Ha prc. 6 upe4craureuo pactrpeAeJreHr.re trpoMe)fiyrnoB BpeMeEu MelHAy
MoMeHraMr[ BoBHI{ItEoBeEr{fl Bcex MaJrbrx Bctrbrmex Buyrpr{ ceprft Ba Bce [Etr Ira-
6nrogeuua. B 700/o cryqaeB arr{ trpoMe}r{yrKr[ oHasaJrr{cb 3ar{JrroqeHrrbrMl( B trpe-
fleJrax or 2 qo 10 uuu. Boauomno, qro trpoqecc ocno6omgeHuff aHepruuglr axrun-
noft o6nacu,r Bo BpeM.fl cepuft Bctrbrrrrefi trporrcxoAr(r Arrcr(perrro B cpeAEeM c rre-
puoAon or 2 go 10 uun.

4. B uoganr.srotr{eM 6orsmfiucrse cilyrraeB Bcrrblmnrr BoBHr{naJrtr oAEoBpeMeHEo
B pflAe oqaroB, noropr,re B oAEtrx cilyqafix 6nrlr pacuoJrolHelrhr 6nuano Apyr fi
[PYry, a B flpyrux - yAaJrer{br Ha paccroflr{rlrs Ao 70 000-90 000 Hlr. 3ro csoero
po4a crrMtrarrrrrecxr.re Bctrhrmxrr B trpeAeJrax o4noft axr[snoft o6.ractu.

5. rlarqe Bcero Bctrbrrrrnn trpotrcxoqwrrfi B qerrrpaJrr,uoft sacru rpytrtrbl trfireu.
fleplrSepufiHbre oqartr{, HaH trpaBr.rJro, 6r,rnr ropaBAo Menee ar(rl,IBrrblMtr.llOguaxo
[I{aIpaMMLI II0KaBaJII{, rlro B pflAe CJIyqaeB CepI{I4 BCtrtIItreR B trsyqaeMoE rpytrile
rrgreH Hasr4HaJrucb c rro.trBJreHr{eM Bctrbrrtrex r{MeHHo B arux uepu{epnfiElrx oqa-

@zz

Puc. 3. (rrpo4olmer'rr.rr')

o - Jo.x, 9h24m - lohB11rlr;
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rax. 3ro-orqerJruBo BrrAHo, EarrpuMep, 28.X onoro llh ;29.X- oxoJro 8, L0 n {.2h;
30. X - uoc te 72h ,1 . Xl - oocre 12t, . Itpoue roro, rlepeg cuJrbrbrMtr BctrbrrtrHaMu
rar(E(e ua6nroganacb anrgBuaaqua uepz{epufiurrx o'Iiron (cu.,uanpuMep,29.X
uepe[ BctrEIInHaMu 2n u 2h 30.X uepe[ scnblmHofi 2n; l.XI trepe[ Bc]rbrm-
nofi tb).

Itax nuguo uB ptro. 3, nepn{epuftsrre o.rarr B ocEoBEoM pacrroJraraJrucr s6ru-
au uy.nenoft Jrur;,rl. [poAoJrbuoro Marntrrrroro troJrfi, paaAeJrfirorqeft N-ronx uay-
saer{oft rpyrrtrhr n S-uons coce4ueft aauaAuoft rpytrtrbr.
__ Fl"-{urrrporpaMMbr rroxagaJrtr, qro our[ HaxoAurucb y ocEoBaHtrft cucreurr
Ho-no.nonoueq, coe[firr.Erorqtrx o6e rpynurr, T. e. BoBMor*too, SrauuecHoe BBauMo-
gefictnre Melx[y coce[Er{Mr{ rpy[traMr( cruMyJrtrpoBaJro trogBJregue Bctrbrrnex B

trpeAeJrax scefi aKrflrnoft o6;nactr. 3ro corJracyercfl c pesyJrbraraMu, troJryqeu-
ErlMtr o[HtrM r{B aBropos 1471.

Ec,uu upuurrb, qro trporrcxogr{r trepeAasa noo6yxrgeurfi or olHtrx uoapuauufi
rt trocJreAyrour{M, TO trOryqarorc.E cnopocru, r(oropble s 6oilruuscrBe cflyqaeB
JIeEtaJru B rrpeAeJrax or 20 4o 100 nu/c, qro 6nuaHo n cHopocr.EM BoJrH Anssesa
n xpouoc{epe.
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2. Maruurnbre [oJrff r axrlrsuofi o6racru

.I(aH nuguo r.ra plrc. 3, nce ouarz BcrrErrxex pactroJraraJrr.rcr n6;ru eu HyJreBr,rx Jrn-
nuft npogo.rbgoro MarHr{rHoro troJrfi, Kar( aro BtrepBr,re 6rrno orueqeno B Il-3].
Boruue Bcero nx 6rrao ralr, r[e cJro)riHee cTpyxTypa rroJrg- B Tex ]uecTax,
rge 6;nraa_xo pacnoJloll{eurr HecnoJrbr{o xoJrMoB trporr{BotroJrorruofi oorrpuocrr,
T. e. B o6.nacru cr{JlbHbrx ropr{BoHTaJrrrrblx rpaAr,reuros H 

1; . Hanuulre Eecl(oJrbr(Ex
Kapr rrpoAoJrbr'roro troJr.E Ba nant4rrfi AeFrL! rroBBoJrr4Jro B pflAe cryrraeB BaMerurb He-
r(oropLIe oco6enuocur B xapaHrepe r{BMeHeHr{ff crpyr(Typbr rroJr.fi B cB.rIBI{ co Bctrbl-
ruesuofi aHTIIBHocrblo.

_ Ecnu 26.X, xor4a B rpyntre ne 6r,rno cr{JrEHr,rx Bcrrbrrrrer(? Bce rpr,r Haprbl troJrfl
6rrnu o-reul troxolr{r{Mld I4 He rroHaBaJrI,I Hrlnar(r{x cyqecrBeHnrrx rasN{eueuuft, ro
27.X yrxe BI{AHbr pear(I{e I{BMeHeHr{fl u o6racru, rAe npor.raorrrJra BcrrrJrnxa 2n.
I{a prac. 7, a gtn cpaBHeHr4.s trpl{BeAeHLI ABe HyJreBbre JrrrHr{r.r -I1 11 uo RapraM, tro-
ryqeuHbrM Ao I4 Bo BpeMfl BcnhlrtrHrr. Ha pucyuHax qu$paulr orMeqeHbl rlerrrpbr xoJr-
uoo, 6nr.rxrafiurux x Mecry cr.rrrnofi Bctrblrrr(u I4 yr(aBaHbr r4x rroJr.rrpuocrr. Bo npe-
lI.E Bcrrbrlrrnr{ npol{BoIrlJrIa paBpbIB S-uong B o6.rracru xoJrMoB 3S u 55 n o6regltreuue
xoJrMoB lN ra 4N (aro orueuaJrocr, ranlne n tl8]).

I{a xaprax,[oilyareHHr,rx 28.X, Br4AHo,rrro xoJrMbr 55, 35 rl 25 anosE, o6reAq-
I{rrJrI{cL, T. e. BOCCTaHOBTTJIaob [oB0nbrmeqHa.g cr{Tyaqvtr T].olrfl. Bce uarr xapr,
Iroily.reHHble 28.X, He Iror(aBaJII{ urrnanr4x cyqecrBeHHbrx rr3MeHeHrafi. Moxtno
orMerl{Tb, qro B aror Aelrb r.re trpor4aolxJlo uu o4noft cutr,uofi BcrrbImHI{.

Ha puc. 7,6 uateceubl TpI{ HyJreBbre rrt4]li-\[rt 11 
11 r orHoc.rrqr{ecfl R HapraMl tro-

ilyqeur'rbrM HenocpeAcrBeHHo trepeA scubr[]xofi 2n, tocte Hee r{ Ao ncurrruxn 2b
r{ Bo BpeMfl Bcrrbrrrrnr{ 2b 29.X, Momno Balrerrrrr,, rrro rrepeA ncuruumofi 2n upo-
rraorrrJro peaxoe Bropxerrr{e xorrMoB 4N c oqnoft cropoubr u lN c 4pyroft B
o6ractr xoJIMoB 25 Ia 5S. floc;re BctrLrIunrr HyrreBhre ltfittttl BAecr, trpuo6penu
trpr.rMepHo taxoft BI,IA, Rar( BaAoJrro Ao BcrrblrrrKlr 2n. Ogua(o Bo BpeMfl BcrlblrrrHrlr

q/7

Plrc 3. (oxorualrrre)

x - 2.Xl,7h3gm 
- th25m. Cn;romH61c JrJrnr{rr - uaorayccbr troJE ccaepuoit fioJr.EpHocrff; rtrrprrxoBbre -roxuoii no,;rapuocrtr, BalrrrprrxoBaHHble yqacrlttr 

- oqartr Bctrblrlrelt. Bpens Muporoe
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Pnc. 5. Cyaauapuoe aa [eEb ql{cJro Bctrhlmen paaEbrx 6annon (a) r cyr,rurapEaa Ba AeEb [po-
AoJIrItrrreJIbEocrE BctrLutreqEou ar(TtrBEocrn (6) corlacro [39]

Pnc. 6. Pacupegererre IrpoMerr{yrl{oB BpeMeEE MeEtAy trorBrreutrEMrr Bcrrbrrtrer n upegeaax cepni

2b pearrx trsMeHeEtrft B crpyxrype rroJrfi tr BEAe EyJreBbrx JrEEuft Ee o6uapyx(e-
Iro, fipoMe EeKoropofo oMeqeEufi r( satraAy cila6brx S-xoflrtlos nag xo.nuou 25 n
upoTs)fieEEoft uy.tenoft rrfrE.ur Ba EtrMu.

Pnc. 7, Cpanrerre BuAa EyJreBbrx uzurft npo4oJrbroro rroJrfi Ea Kaprax, floryqeEEhrx n pffio-E
Bp eMff oTEOCtrTe JIT,EO MOMeTTTO B rIOAB JIeErrff Crr JI bEbrx BCrrblrrreIt

c - 27.X.-IIIrpuxoBaE JII{HHfi coorBercrByer rroJroxenlro HyreBofi Jrlrurrr{ Ha Hapre, rroJryqenrofi B EEt€pBar
BpeMeHI4 ?h55m - 8h45m (Eoscnumfir.r 2n); crrJromrranJrr{Er{sorr{ocrrrcr}rrrHrepBaJry 12h45m - la}zOm 1ro
BPEME BCIIbIMI{U 2N); 6 _ 29.X. IIITPI{XOBAE JIUIII4E COOTBETCTBYET IIOJIO}fiCHErc EYTCBOft JIITIIEII AA HAPTE,
troryqeHHoft B l{HrepBaJre BpeMeHrr 8h04m - 8ha0m (uo Bc[brrrrnrr 2n); roHHaE cnJromrraa JrEHrrE or]roctrTca
r( trHrepBaJry 10h55m - 11h35m (fiocre Bcribrmxfi 2\r-rrepe1scurruxoit 2b); 2nIapuaa ctrJrom]ra.E Jrrrrrur orrro-
cerc.E n [rHTepBalry 1 1h5 6m - 72b27m ([ocre Bctrr,run u 2b)1 e - Z-XL ToHHar c[JrorrrHaa Jrr{HrrE coorBergrBy-
er rloJroxteur.rrc nynenofi nurur.r Ha fiaple, no.nyueHuoft B r,rnTepBaJre BpeMerrrr 7 h 3 gm - th25m (ao BcEbrEfiE 2b);
,r$rpnarr c[Jromr{aE Jrlruufi orrrocrrrcE H rrurepBaJry th35m - 11h40m (Bo BpeME Bcnrrmnrr 2b); mrpuxonaa-
oruoclnrcrr H rrrrrepBaJry 11h&0m - lzhb0m ([ocre Bcflbrmrtr zb).
Samrp[xoBauuLre MecTa - yaJrhr cr{Jrbrlbrx Bcnbrrrrex B fla.rarbHbrii MoMerIT trx noEBJreIrr{E
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B upoqecce EBonnqtrtr anrlrsuoft o6nacrr r 31.X [potrBoruJro cyqscrBeEnoe
lrtrpoqeEEe crpyrcrypbr Maruuruoro troJrfi B socrouofi qacru rpylrtrbr lrgreu, pAo

pacuonaraJruob ocu'oBubre osartr Ran ouJrbubrx, TaK r ona6rrx Bctrblmeft. Bcun-
ura 2b 2.XI pre BoBEur{Jra ft aatra4y u ceBepo-BarraAy or xoJrMa lN. Ha puc. 7, e
trpEBOAeEbr rpu EyJreBBre JruEun, orEoc.ffqtrecs K r(apTaM, IIoJIyrreEEhrM [o
BcIIErrtrnE 2b, uo Bpeus tr rrocJre uee. trls cpaBueutrfi troJrorfieuu.E arrrx HyJreBbrx
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CI,I,TI],I{bIX BCNbI]IIENPuc. 8. tr4amenenr.re paccroarr.rft Merr(Ay xoJrMaMrr, 6ruxaiirrrulr r( Mecry

nunufi MolI{Ho yBllAerb, sro Bo BpeM.rI Borrbrlxnrr N-no.rre Hax 6r,r cTpeMr{Jrocb pac-
Itrr{pr{rbcr{ - tslr[eH trpopr,rB ero s o6Jracrb xoJrMa 25, uexoropoe cMelrleHr{e n
3atraAy xoJrMa 9S, cueuler'rrre H Bocrolty nynenofi Jrr.rnrrr{ B BocrorrHoft -racru o6-
JracTlr u ucrreBII0BerII{e AByx MaJIr,rx S-xonlron oHoJro xoJrMa 1N. IIocne B0[brrrrxr{
STII XOJIMbI BHOBI, BOCCTAHOBIIJII,ICb, a HyJIeBa,g ilu[u'I HaA xoJIMoM 25 u ua BocTo-
He o6,nacru upn6.nnaunacb K trpeABcrrbrrreqlroMy rroJroffierrrrro.

Taxulr o6paaolr, ylxe oArro paccMorpeHr{e Hapr rrpoAoJrr,Horo troJr.fl r.r cpaB-
rreHrre Br4Aa HyJreBrrx .nr,ruuft Ha Hrrx o6uapyxnlo ts HeHoropr,rx cJlyqaflx (27 ,
29.X w 2.XI) aauerHble r{BNteHeHr{.rI crpynrypbr noJrfi rrpr.r cr.{Jr6rrbrx Bctrr,r[rnax.
flocno;rsxy Droro He na6;rrc4arocrr B Ar{rr 6ea cra"nturrx Bctr},ruer( (ZB v.2B,X),
eTrr I{SMeHeIrrr.fI Mo}r{Ho cBriSarr, r{MeI'IHo c .flBJreEr{eM cl{Jrr,I{brx BctrLlrueH.

,(anee rlo BceM KapraM H 11 6wrn r{BMepeHr,r paocro.flHr{rr Mexr[y HecxoJrbnrr]\.rr{
rlapaMIr xoJIMoB, 6"lrrarxafiruulu4 It ocrroBHLIM osaraM 0I{JIbHbrx BctrbrrtreH. 3ru raa-
MepeHr{.r[ TaHEte rroKaBaJrI{ s 6o.lrrI]II,rITcrBe cryqaeB }IaJluilue lralteuenrtfi, r{oropbre
Molrtuo cBf Barb c BoBITI{ItrIoBeIrIreM cl{Jlr,rrbrx BcrrbrrrleH. Srlr llarvenerrrr.fl npofiBl{-
JII{CL B TOM, qTO nepe4 CI{JILHrIMI{ BCtrrIIIIHaMI{ MI{OrIIe niprr xOlUOa O6UapyrXnnU
c6rnmeune (27,29.X, trepeA ncnr,rrnxoft 2r,;Z.XI), Bo BpeMfl tsctrbrurex orlrr paB-
ABr{rarrr{cb (27 , 29 .X Bo Bper,rfl Bcrrbrrrrxr{ 2b 1, rt 2. XI) , a ro oHorrqaurrr{ BctrbrfleH
pa3[Br.rnyBmr{ecfl xoJrMLr Br'roBb c1lmeunwu, (29.X, trocJre Bctrr,rfir6r{ 2b; 7 u 2.XI).
cne4yer orMerr{Tr,, rrro aroro coBceM ue ua6nrc4a:10u,26 u 28.X, HOrAa Cr4nrnrix
Bctrbr[IreH ue 6rruo. Ha puc. B uo.naaar.rr,r uan6o"nee xapar(reprrbre trpr4Mepr,r or-
MeqeHHbrx uaueuerrr,tfi. 34ecs npI{BeAerrr;r rrBMer{er{r{.tr paccroau[ft ,r"^[y ,re-"xor"-
Kr4Mlr IIapa[,rIlI xoJrMoB (cupana or Kpr{Br;rx trpr[BeAeHbl r-roMepa arrrx xoJrMoB c
yHaBaHIreM troJl.rlpHocrl{ I{x r{arHrrruoro uonn) co BpeNreHerr. Itaxt4aa roq6a r{a
rpa$nxax orrroclrrcfl r{ cepeAr.rue r4r{TepBaJIa Balucrr Marrrrrrroro no;rx (eepur-
r(aJIE,rlbre rleprorlHrr o6oena.raloT MaHcIrNIaJrbuyro ourn6ny rrBMepeHr{.E troJroEte}rrrg
xoJrMa), rroaroMy rraAo cnaaarb, qro Bcrrbrrrrxr{ 2n27.X,2b 29.X,\b w 2b L.XI
n 2b 2.XI rrpoIrcxoAI,rJrI{ Bo BpeMfl Batrr{crr nonr. ,(nx cpaBileurrfi rarure r{BMepeHrrfl
trpe4craBJrellbr I4 AJIfl 26.X Ha ncex rpa{lrnax troA ocbro BpeMerrr,r crpeJr6aMn or-
Merreu MoMeHr tro.aBJleHlrfi BctrElrtrex, rraqlruafl c 6anna ln. Bce errr peayJrbrarbr
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troJrHocrbro corJracyrorcr c reM, qro 6hrno troryqeuo paHee r l(puucnofi o6oep-
Baropr{}r [1, 3-5].

I4ayueuue Hapr nonepesHBrx MarHrlrHrrrx uorefi rar(ffie rroArBepAr{Jro peByJrb-
rarr,I BbIuoJIHeHHbIx s Hprruy pa6or [10, 1t]. O.rarfl Bcex cr{Jrbr{brx Bctrr,rrrren pac-
rroJraraJrr{cb B Mecrax cr{JrbHbrx nonepeqHbrx noreft (cn., r.ranpuMep, prrc. 9, a-e).
r{erxo Blrpr{coBbIBaerc.s Kaprl4Ha cr(peqlrBa}rrr.E r.ralpaBJreHrr.E BeHTopoB Hs uo,q
yrJroM 90' s o6nacrrr crrJrbHlrx Bctrr,r[rer. Cregyer orMerrrrb, qro raHarr Haprr{Ha
I{MeJra Mecro Jlrrlrrb Ila Haprax, noJryrreHHLIx 6nuaxo K r{oMeHTy troflBJrelrllfl Bcflblrtr-
ru. 3a HecKoJrbKo sacoB Ao BcrlbrrueK I4Jrrr trocJIe Hr{x, a rar{E{e B AHr{, HorAa cI4Jrb-
IJbrx Bcrrblluex ne 6ruo, cmpetil,rBarrr{.8 BenropoB troA yrJroM 90" se 6r,rto. 3ro eq,e
pa3 uo[sepHLIBaeT, rITO OTMerIeHrrOe .flBJre]rue XapaHreprro r4MeHrro [Jrfl trpoqecca
BOBHI{IIIIOBeI{I{rI CI4JILHLIX BCIIrIIIIeH I4, BO3I,IO}I{HO, CBI4AeTeJIbCTByeT O6 yCUneUr,rn
BaxpyqeHHocrr{ cITJIoBLIx rrauufi nons. Ha pnc. 9 npr{Be4eHbr npr{Mephr r{apr rro-
leperlHblx uonefi. Ha Harn4oil Haprr.IHr{e coBMetrIeHbr ABe Kaprr,r r{ }raHecerrhr oqa-
rr{ CI{JrbHLIx BcrrbIIrIeK B MoMeIlT rrx tro.EBJIeHlr.s. Ha puc.9,0 cIlJrolurlbrNll{ JIrr-
HI{fI\rrI rroKaBaHbr Ber(Topbl fiotrepeqHoro rroJI.E, sapetl{crpr{poBar-rlrofo npr.rMepHo
sa 5 s no Bcrrbrrrrnrr 2n 27 .X, a tryur(rr{pur,rMr{ - [p]rMepr{o sa 2 q Ao Hee. FIa prac.
9, 6 curournblMl{ Jrrr}IIrfiMI{ IrpeAcraBJrer{},r BeKTopr,I rolepearHoro rroJl.rI, orr-rocfiqe-
roc.E Ko BpeMeI{u flepeA scubrilrnofi 2n 29.X (ee ya.nrr BarrrrprdxoBaur,r), a ryr{Hrr{p-
HrIMI{ - B ITarIaJre Bctrr,rIrIKI{ 2b, upolrcrue4rueft B Dror }ne AeHb (ee yatu Barnrpr{-
xoBar-rbr 4nofiuofr urrpuxonnofi).

IIa plrc.9, e cunoruulle JII4HrrIr o6oana.rarcr Benropr,r rroleperrHoro noJrfl AJrff
trepr4o[a [p]rMepHo aa 3.r Ao Bcnr,r[rxm2b 2.XI , a tryur(rrrpHr,re - [puMepHo Ba
rrac Ao nee. I-Ia Bcex pr{cyur(ax orqerJrl{Bo Br44rra o6nacrr cnperqr{BaHr4.rr BenropoB
troneperlHolo lloIlfl, IIpIIIIeM SaMeTr{O, STO qeTqe BCerO OHa Br,rIJTflAr4T AJLII nepr40Aa,
6o.rree 6.nraexoro K MoMeHTy rroflBJrer-rl{r clurr.roft Borrblrnltr4. Pracynxr,r rax}r{e uo-
KaBLIBaIOT' IITO OCI.IOBIILIe Oqarl{ BCIIbIIIIeK }IaXOAflTC.fi B MeCTaX CIIJIbI.IbIX IIOUe-
peqrrbrx uonefi.

.(a,ree Ha oc[IoBaH[[ Blrru4creHl4.fl Mar]rLITHbrx rroroxoB, nol'op];re ofipeAeJr.rl-
JII,ICb nyTeM nJraHI4MeTprrI{ KapT npo[oJrbHoro MarrrIITHofo IroJrfl oTAeJrbrro AJI.fI

N- u S-o6racrefi, 6r,ua Br,r.rucJrerra oHeprr{-fl MarHr{rrroro rror a 1I\1 Vl\n. IIpu
BbltlucreHI4[ o6r,eua 7 <rty6lrua)) rrprlrrl{MaJracs pannofr 10e c,r.r. lpacplrn ualre-
HeIII4.E Erreprr4rr orAeJrbHo nna N- lr S-no.neii trpe[craBJreH r{a pr{c. 10. Ha arorrr
rpa$ure'xartga.fl rosxa orHocLIrc.E It MoMeHry cepe4rrrrbr r,rHrepBaJra Barrr{cr{ Mar-
Hr{rHoro no,;ra. flo4 ocr,ro BpeMeHrr BeprlrHaJrrrHErMrr rreproqr(aMr4 paauofi Airr{Hbr
orMeqeu MoMeHT rro.fiBJreHr{.8 Bcrrbrtrrer, HarruHa.E c 6anna 1n. Buuay cJreBa trpu-
BeAeHa IrrHaJIa 6aJr;nos BcrIbIIleK (uelr cra.nruee BcnblrrrHa, TeM AJIuHrree veptouxa).

Ipa$ux fioHaBaJI, tlro Dlreprrr.s N-uor.a Bce BpeMfl rrpeBocxoArrJra aHeprrrro
S-non,s. Hau6o"rrrruero cBoero BHaqeur.{.s aHeprr4.fl noJr-fl [ocrr{rna 28 v 29.X.
I{aH 6r,tno orMeqeuo BIJITIe, IlMelr}ro B oro BpeMfl n anrusuoft o6;nacru 6r,r,no aape-
rrrcrpr.rpoBano nau6onr,rtree sucro Bcrrbrrrrex, T. e. xapanTepr{o, uro o6quft xo4
uarnraruofi ar{eprufl auaJrorr4qeH xo[y Bcrrbrrueqnofi aKTrrBHocTI{.

B c,nyuae crrJIr,I'IhIx BctrLIrxeK 27 tt 29.X lr 1.XI orrrerJrr{Bo Br{Ar.ro, sro aueprrrfl
MaTHI4THOTO nOiI.E AOCTI4TaJIa MaHCIrMaJrr,HoIo SHaqer.II{.a nepeA 9TLTMI{ BCIIbITTIHaMII,
a Bo BpeM.rI BctrbIIxeK peano rra4aJra (oneprua noJr.fl yMerrbrrraJracb [prrMepHo B
tpr pasa). Ioc;re BctrEJIueH oHa Bo BCex cryqa.Ex BrroBr, BoapacraJra. flo;ryueur-rrre
cr4JrLHEle 14SMeIreHI{.fI nrarnutnoft aHeprflr{ [prr Motqtrblx Bclrbrrrlxax eABa JII{ MoryT
6rrrr, c.nyuafiurtMtn, v6o 26,X, HorAa crrJrbrrr,rx Bcnbrrrren ue 6r,r.no, arr.r r,raMeHerrr{fi
6rr.nlr cyrqecrBer{ITo Merrbrrrr{Mn. Cre4yer orMertrrrr,, uro noJryqerrHble BAecb pe-
ByJrbrarll Taxlrre troJrrrocrblo corJracyrorcfl c reM, -tro 6brro palree rroryceHo B
Itpnucxofi o6cepnaropnn lll).

Monino o6patr.rtr BHr{Marrr{e Ir Ha ro, qro B paBHbIe rfoMelrrbl oBoJIrorII{rr aK-
rranuoft o6;nactu ilrarHrrrr{oe rroJre Mo}r{er lleH.sr},c.g B cBfrBrr co Bctrr{mxaMrl r'tecr(oJr6-
Ho no-paBrlolry. Tax, repe[ ncurrruHoft 27.X auepru.s I\-uo.n;r cyqecrBerrEo Bbr-
pocJra, a aHeprr{.rl S-no.r.s [paKrurrecHr{ rre MeH.rrJracb. flpu ncur,r[rxax nte 29.X
lr 1.XI xapaxrep r{BMeHenrrfi gHeprr{r4 N- u S-uonefi nprauepuo oAr{HaHoB.

Taxurr,r o6pasou, MarHr{Tua.fl Drleprr{n B LrccJreAoBaH}roft axrranuofi o6,racrrt
troHaSaJra cyqecrBerrlrble r{tsMeHeIrI{.fI B cBfl3rr co B0IILIIIHaMI{ aI{aJ]Orlrqr.Io ToMyr
uto o6uapyx(rrJro r{ paccMorpe}rr{e reoMerpu.recxoft crpynrypbr rroJr.rr.
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Sannroqenue

Brrnouseuuoe trccJreAoBaEre anrtrBsoft o6;racru McMath 9740 sbrssuJro cJre-

nyroque xapaftrepEBre rreprbr B ee Bcurrmeqroft ar(ruBrocrtr, a rar(E{e s cs.sar otoft
AI{TUBEOCTtr C MATEUTEbIM IIOJIEM.

1. Bcunmxr{ B ocEoBEoM rpytrtrupoBaJrtrcb B oupeAeJIeEEbIx BpeMess(rx uu-
TepBaJrax, o6paayr ceptru, trpoMe)fiyrntr BpeMeEtr Me)fiAy r(oropblMtr B cpeAEeM
6ruru 6;ruanu r 30 MtrE B MaKctrMyMe Bctrr,rrueqHofi anrusuocrtr E n troJlyropa
qacaM B ocraJrbubre treptro[rr aBoJrroqtrtr o6.nactu. Boauorxno, oro BpeMfi xa-
paxTepEo AJrrr EanotrJrentr.E aueprutr s arrunuofi o6nacrlr B paBurre trepuo[hl
ee aBoJrroqutr.

2. B 700/o CIysaeB trpoMemyrltE BpeMeIM Me)Irly MoMeHraMI{ BoBHI,II(EoBeEus
BorrbrrtreH BEyrptr cepuft 6rrnu saHnroseHhr B trpeAerrax or 2 go 10 lrl,Is.

3. B 6otrmuucrBe cryqaeB cepvfr" Bctrhrrrrex, a raxlr(e ctrJrbEBIe BctrLIInKu Ea-
quEaJrucb c uo.EBJreEtreMuoflprraEuftua rpanuqec coce[Eeft rpyunoft rsreu. flo-
Bu[uMoMy, Suazuecnoe BaarrMogeficrBtre Merr{Ay coceAI{uME rpyutraMr cruMyJru-
poBaJro yctrJrenue Bctrbrrtrequofi axrunuocrtr B uayrlessoft o6tacrr.

4. Bce BctrbrrtreqHbre oqarlr pacnoJraraJrnu, s1ilneu EyJIeBbIx nnlo.uil trpoAoJlb-
EOrO MaTHUTEOTO rroJrfl, r(aK ArO BuepBbre 6rrno orlreseuo s [t-3] .

Pnc. 9. Cpanaeur.re Rapr flotrepeqrbrx MarrlrrErrx noreft
a - 27.X. CrrromEbrMu JrnHIrEMr o6o3Haseflbr BeRTopr,r nonepeqEoro IToJrq Ha fiapre, noJryqegrofi n uurepnan
BpeMeErr 7h55m - 8h45m; nysrrup orHocrrrcfi H uHrepBaJIy 11h00m - 11h35m;
6 - 29.X. CIIfioDIIb]e JrlrHr.tr - BeHTop],r fiofiepeqfloro rlor-E fia fiapre, floJryqefifiofi B lETepBafi BpeMeHtr

3hg4m -3h4gm; [ygr{rrrpgbre oruocarcfi r{ rrrrrepBaJry 11h50m - 12hz7a; EBofiEoit mrpuxoBnoft orMerreHbr

Bcubrrrrt(E 2n, oAaHapHofi - Bcrrblmr(I{ 2b; a - 2.XL CnromHble JItrHr,IIr - BefiTopDr no[epeqEoro noJrE fia
fiapre, trorytreHsofi B urrrepBaJr BpeMerr!( 6h25m - 7h10m; nynnrzprrbre orgocffrcE r( trIrrepBany 7h30m -gh25m. SamrpraxoBaHr{bre Mecra - ysJrbr clrJrtHDrx Bcnbrmen s gaqaurHblfi MoI\reET rrx [ofiBJregurr

N

,f.//'xu
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5. Moulubre Bctrbrmfitr BosrruxaJrtr B Mecrax ctrJrbrrbrx [olepeqi{bix rroJlefi.
Ilepeg ux trofiBJreEtreM rra6JrroAaJrocb cnpeqr[Bautre BeHTopoB rrotrepequoro uoJr.E
troA yrJIoM 90os6flugr ocrroBErrxyBJroB Bctrbrmen, naa ero orMeqarocn u s [10, 1t].

6. ?Iayuenue uBMer{eurr.E co BpeMeHeM crpyr(rypbr trpogoJrbiroro Marrtrrroro
troJrfi rror(aBaJro, qro B aKrtrBEoft o6tacrr BpeM.E or BpeMeEtr trpotrcxoIuJro cdfifr-
,fieutre MarHtrTnbrx xoJrMoB, r(oropoe BaBeprnaJrocr irrrRrrutr .BctrbImI(aME.
Bo opeur Bcrrblrtren artr xoJIMbI BaMerHo pa3ABr,rraJlrrcb, a tro trx oHouqarutr BEoBb
c6numanucr.

7 . O6quh. xog Marutrruoft aueprrarr B trccJreAosauuoft o6nacrr 6rrn auanoruq-
EbrM xo4y scubr[esud,fi anrusuocrr. IIpr ctrJrbrrbr&BctrbrrtrHax B xo4e MarrtrTrroft
aueprutr ua6rroganucb cyr{ecrBennrre uaueueulr.ff - Bo BpeMfl Bcrrbrmen MarrrET-
flafl aEepftrfi SaMeTHo traAaJra, a EocJIe Hr4x BEoBB BoSpacTaJra, Rart 9To oTMe-
llaJrocb I,I s [11]. Moxro or]rertrrB, qro B pa3rrbre MoMeHrbr eBoJlroqutr axruB-
noft o6,racru uaMer{eutre gueprtrra N-uon.s trptr ctrJrbEbrx Bctrbrmxax Morr(er or-
Jrtrrrarbc.E or uBMereur{.f, aueprr(tr S-uoJr.a. Tanuu o6paaou, rrB crtaBaEHoro cJleAyer,
rrTo r(aK BctrElmeqEa.fi aKTtrBEOCTb, TaH tr UBMeEeEI(fi MarHuTHofo IToJIE B trccJle-
gorauuofr o 6racrr,I rrMeJrtr r(Ba arrtreptroAusecHrfi xapaRrep.

floryueuuue peByJrbrarhr o cBEBtr Bcubrrtrequoft anr[ssocrtr c trBMer{eutrrMtr {o-
toc{epnrrx Marutrrubrx troJreft troArBeprr(Aaror ro, qro 6rrno no.nyueno paEee
n ltpurrtcnoft acrpo{uauqecroft o6cepraropuu.

Anroprr rrpurroc.Er 6aarogaprocrb araEeMury A. B. CeaepuoMy Ba o6cynt-
.qeEtre pa6orrr u H. L Cynzqe tr H. A. (Dpo.noaoft Ba troMotq,b o ee o{oprvrneuur.
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I4 3 B E C T \T fi I( P bI M C }I O II A C T P O @ }I 3 II q E C H O I'I O E C E P R A T O P II I{

Tonr LXIII, 1981 r.

vAIt 523.877

C[IEI(TPOCHOTII/I[IECT(0E I4CCJIEIOBAHIf,E
TPEX CBEPXTITAHTOB HJIACCA F8

A. A. EorPuYx, M. E. BoaPuYx

Ha ocuonasru c11el(rpg1pa1rrM srlcoroft Agctrepcl{tr (tafu. 2) 6lrrra uayueubl TpI{ cBepxrl{-

raEra: a uMi, ? cyg u p cas (ra6.n. 1). Metogou apI{BbIx pocra otrpeAeJleEbl IIapaMerpBI arMo-

csep (ta6n. 5) u ux xr.r1vrzsecxl4fi cocraB (ta611. 6 n puc. 'l'L) . llctoqsrxu BeJI11qIIE cIIJI 9cI{EJIJIE-

r6piu oprruAegbr B ra6tr.4. Xuuraqecnuft cocraB Bcex rpex cBepxruraEroB oaa3aJrcg 6luaon

r corre.ruotry, llcnnloveutre cocTaBJrEeT yrJlepoA, coAeplr(aEEe RoToporo y Bcex Tpex cBepx-

ruraEToB B qeTbrpe pasa MeEbItre coJIEecEoI,o, r.r uatpuft, AJIE ItOTOpOro Ea6[IOAaeTCfl I{S6utoH.

Ilpuuent r,ra6lrtox trarpug reM 6olrbme' rreM 6orbme Macca sBeBAhr' Boauo)ttuo' la6'rro4aercr

s66o,,ro,oft Aeabuqur peA*rrx BeMerrb B arMoc{epe a UMi tro cpaBEeEI{Io c atuoc6epoft ? Cyg.

cogepxauue JrurtrE rro rparlEefi nrepe n 10 pa3 MeIrbIIIe, qeM B Mell{BBeaguoft cpeAe u y MorroAblx

,rerg. floffioJrbny p cas raueer saMerEEIfi Ae6LIq[r yrJlepoAar ro IIpI4EaAJIeE(EOcrb ee K 3Be3-

AaM Trrrla R CrB secrMa coMrr'treJrbra.

sPECTROPHOTOMETRICISTUDY OF THREE SUPERGIANTS F8, bv A', A' Bovar-

chuk,M.E,Boyarchuh.-The-spectrumofthesupergiantsoUMi'-lCygandpCashave
been studied using spectrograms with dispersion, 4, 6 and 8 A/mm (table 2).

The equivaleit widths-of 800 absorption lines were measured (table 3). The analysis of

the atmospheres have been carried out with the curves of growth method' The physical

pur**.t.r, of stellar atmosphere, the excitation temperatures, the electron densities and

ihe turbulentvelocities were determined (table 5). Itwas found that the chemical composi-

tion of the investigated stars does not differ significantly from that of the Sun, except C

and Na (table 6 and fig. {t).

cnepxrrrarTEr rrprrEarure)r(ar m 6o;rnmoft rpyffIe BBea[, Horopble trpomJlI( 3a-

Mersbrd oBoJrroqr{oggbrfi uyrb. B qeurpe Ertrx BBeBA BoAopo[ y}Ite BbrropeJr tr

EarraJrocb ropegtre reJrufi L 6oree r.sxte,nrrx aJreMeEToB. Ha ueroropbrx aratrax

IIpr4 trepexoAe oT fJraBHOft rocne[oBaTeJlbEocTtr K ftrraHTaM I4 CBepxItrraHTaM B

BBesAe trpotrcxoAtrr [panTtrrrecnr{ troJrHoe trepeMemtrBarrrre BerqecrBa. floaroMy

trpoAyKrbr fiAepHbrx peaxqzfi, trpoucxo[uBrtrI{X B qeHrpe sBesAbr' Moryr troflBl{rb-

CgEa ee trOBepxHOcTtr ,1 uBMeIIUTb trepB6gaqailbgblt xtrMusegfillft CoCraB' II"Ccte-

flgBagu.tr arMo;6ep EopMaJIbHbIx sBeBA rJIaBIrofr 11oCJIeAoBareJILHOOTfl uoftaSaJIII'

il; ;* xrdMtrsec;;ft cocraB rre orJrtrqaercg BaMerHo or coil11esgoro. floaroMy Mo?r(-

EO trpe[trOJl6ll(trT6, UrO ua6lrO[aeMble paBJItrqUfi B xIltMUrIeCKoM COCTaBS aTMOC-

6ap ir.p*"rlra,roB ,n CoilEqa o6ycronneubr rJraB]rErM o6paaolt fl[eprrbrMrr pe-

arqlr.EMu, r{oropbre rrpoxoA.ET B qeHTpaJlbHbrx rracr'fix cBepxrr{raHtos' TaruM o6-

paBoM, rrccJreAoBa,ra u"orirrrft xurugqeoxoro cocraBa arMo(4ep cBepxrr{raHroB

MOffieT AaTb Ba[{Hbre cBeAeHr{f o ftraanuecxfix [poqetcax' I,poxoA.flII]IlX BO BHyT-

perrrrnx qacr.flx BBeBI.

l. Ha6.nrogeflvfr. tt rx o6pa6orra

B rporpauMy Ea6JrroAeH[fr 65urr4 BHrroqeEhr rpr( cBepxrrlfaHra nnaCCa F8,

KOTOpbre HaxoAflTC.E Ha pasHbrx craAr[.flx aBoJrIOrl{I4, 3eeaga l Cyg an,naercfi Eop-

MaJrbEbIM cBepxrgragroM. f[oilflpllag sBeBAa cr,UMi trp[Ha[JIeE(I[r lpytrtre-EoJI-

rOtrOp11OAurIeCHtrx qedre114, t. e. nouaAaer B o6JIaOrr uy.nrcaquoglloft Hecra6IIJIr'-
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rEocrrr rla AtrarpaMMe Ctrer(rp-cBertrMocrD. Snesga p cas _ cBepxrEraHr oqeEb'nrrcoHoft cBerrrMocrr{. tI3 llanaxrepy^ r{sMe,enrag 6necra ee or'ecJrr( K rpyfl[e
'jtrepeMeHHbrx 3Be3r rraua R cenepnoft r(opouu. lla ucctegyeMbrx 

'Be3A 
trO CtrenrDo_rpaMMaM c 60rrnroft 4ucnepcuefi paree ,neyuaracu Jrrlrtrb"T cr; t1;ii.;#;#:

AoBaEtr'fl 6rrnu nrruonueubr co craprrulr, I{eTorlEEIMtr Bnaqentr.flM,1 cuJr ocqtrJlJrrr-rop o B' 3 ne a^a p cas ,rccneAo Ba Jracb ro"?10^ 
'."-:--:tr-er(rp 

orpaMnam nna*ofi [rcrep-czu [3]. ,[.ira arrax AByx BB.BAne 6rr.no ob,apy?fieHo a,oMaJrrrtr xuMuqec*oro coc-TaBa' Ho qtrcJIO [ByqeHHr,IX AJTeMOHTOB 6uno neauaqtrTeJlr,HblM. ocror""iexapanrepllcrr4ntr arrrx BBeBI coAep]r(arc.fi n ra6n. l.
Ha6nloEeuu.rr BB'BA 6rruu nrruo'Jrrre,br H_a ctrer(rporpadle xyge c 2,6-u reJrec*o-'uon STIII }tp'ucxoft acrposuauuur*oft o6cepnarip"'r,-irf''cccp. Ta6n. 2 co_.neplr{ur Aar{rrbre o ctrer(rporpaMMax. ,{na naxr40ft cuexrparrsoft o6,racrw-aii,_

:rrTfl^1.:"1r_"-rjli:l:ft Mepe ABe ctre*rporpanuu. ,(;rr ,rpiofirn""Hoft uepere,uoft
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IIOIoAHbIx yCJIoBI{.rIx, HOIAa Ha6JIIoAarb 6o,nee cna6ue sBeBAbI 6srIo EesoaMo}I{Ho'
grm oo"r"Hflerc.E 6olruroft paa6poc Bo BpeMeHax 3ltctro3l'Iqllfi' cuexrporpaNINILI

6r,r.nlr rrsMepeHr,r Ha ullHpodtorollerpe, peIIlCrpI,IpyloqeNI IIerloclleAcTBeHIIO B

I{HTeHCI{tsHogTttx. flpu uauepe}Il{flx I{9IIoJIL3oBaJIoCb yBeJIlIrIeHIIe n 100 paa'

SnnuBaleutHble IxI{plI}IbI, I(aH IIpaBI{JIo, OlpeAeIIfiJII{CT-.nyre1l lIspIepeHI{fl nJIo-

u1aAefi Hor{rypoB rrurHllfr rra perr{crporpaMN{ax. ,[,lnnraHr,rft, ]toHryp KoTopLIX lIC-

Hair{eH 6len4IlpOnaHLIeM COCeAHefr fluHueft, 9I(BI{BaJIeHTIIbIe il]I{pIIHLI O[peAeJIfl-

;;;;;r;;y[;rnr',r o6paaoy. I4cnorrayfl Br(BI{BaJIeIIrHbIe mI{pI4I'IbI He6rIeHAI'IpoBaH-

r{brx Jr}IHr{ft, Mbr rrocTpotrJr}r BaBI{C[NIooTI{ Belrr,ralI,rH Ig (1421/],) or.IJIy6I'IHbI ilu:ulrtr- R'
Sirp Bbr6paHa serr.{.ruua 1g (lI/71}"), a rre npocro Be;rI{qI4Ha lgI'1/1, rlocr(oJrLr(y B

r{ccJre[yeMblx cllel(rpax JII4IIIII,I IOBOJIbHO IIIIIpOHIIe U I'IX I(OHTypbI onpeAe-

JrEror;; Mr{r{poryp6yJre}rr}rbrMrr ABr{;+(eEr{.flMI{ B arMoc{epax cBepxrr{raHroB, a

He r{HcTpyMeHTaJrbHbrM uposuJreN{. B nocnegneN{ cJlyrlae uupIIHa JII'IHI{I{ He 3a-

BI{cr{T or AJIlrHr,r B9JII{bI, a BaBI{crIT ToJrblto or u}ITeFIcI'rBI'Iocrrr lru1r4tl. floarony

AOJIlriHa cytrIecTBoBaTL e[I{Hafl 3aBI4CI{MOCTb BeIUaII4HbI SI(BIIBaJIeHTHOpI IIIIIpI',IHhI

o, 
"ry6rr,- 

Jrr{Hr{r{ uo HpafiHefi Mepe AJL1I He OqeH6 CI'IJIbHbIX JII{HI'Ift, T. e. AO rex
trop, [oxa ]re cTaHyT cyruecTBerrrllrMl{ I(pLIJIrfI lluI:r,\lfr., HolAa HaqHeT cxa.3blBaTbc-fl

pa,Jrr{arue , ,orrurrrirbrx BaryxaHua. B cnyuae, Hor[a ,,l,Ipnrla ilv*uil otrpeAe-

irr"rc, aS{enrou ,[,onlepa, or.ra npo[opr{rdoHaJlb,a AJrI{He B.JIII'I ,n Bell4suHa

wxlx ue 
^6yue, 

saBr{cerr, or AJrr4Hbr BoJI}rbI. flocno.nrxy Ha cllel(rpotP#l*1"
o[iloBpeMeHrro 6ororpa$upyercr cne6rpaJIbrblfi y{acrol{ AJI1aHor{ [o ,-'IJUU A,

ro Mrr rrocrpor.rrrr{ r^;;;il;J; isfu^,tXi - /? or4ersgo [JI.E Ka]ItAr,Ix 500 A. OHa-

3aJroc},, rrro olllr IIe OTJlr{qarorc.flApyror [pyra' Eltno uafineHo rar(ilie', qro SaBI'I-

cuuoctu lg(wt,lt") - fi, nocrpoer-rHDre orAeJrbllo gla .nranlrfi Heftrparr,Hblx aroMoB

u ru:flufi. Eor{oB, TaK}r{e He pasrllqarorc.q SaMerHo Me?I{Ay co6ofr. Iloatouy ur,I lrc-

troJIbSOBaJII[ AJIfl OIIpeAeJIeHI',Ifl SI{BI{BaJIeHTIIbIX ilII{pI4H llil]jlmtl AJIfl Ha}I{AOI4 CneH-

rporpaMMbr oAHy saBr{cr{N{ocrb lg(wxlx) or -R. cregyer orNlerllrb raH}Iie' qro

y6a3aIIHI,IS SaBlIcItMocTI{, [ocTpoeHHbIe AJI-r1 paSJII,IqII6Ix c1refiTpoIpaNIN,I oAHoft

BBeBAr,r, p 6onr,ruuucrBe cJIyqaeB coBIIaAaJII{ Apyr c ApyroNI'
Ilplr oroxr4ecrBJreHr4r{ Jrrrgrnft Mbr rrcfrorrbsoBarr4 ta6.nlrqrr NIyp [41 v (Co71-

rrerrrfi crenrp ?." 2935-8770 A) [5] . Ocnosur,rl,ru HpI{repIr.nMI{ rIpI{ oro}fiAecrB-

JTeHI,II{ flBJIflJIIto}, troJIo}I{eHI,Ie JII,I}II'III II ee I{}ITeHcI{BI.IoCTb' Mr'r ne cTaBI{JII{ trepeA

co6oft saAaqy Aarr, rroJrHoe oTolriAeCrBJIeHlIe Hall{Aofi a6cop6qlrouHofi AeraJIlI.

}Ioarolry ecJrr{ 11o BtrAy no]rTypa r.rJrrr corJracrro ytroM.ttllyrbl]I BbIIrIe ra6[I'rqaM y

HaC r{MSJII{CL AOCTaTOqIIbIe OCIIOBal{tr'Lfl CqI{TaTE, paCCMaTpI{BaeMyIO JII{HI{IO 6neu-

AOfi rreCHOlt,HI{X CneHTpaJIbHl;IX ill11ltft, TO MLI ee IICI1JIIOqaJII{ I{3 [aJIbIleI4IIIelO

[u""*orp"r.I4-8. Ecrecrnieuuo, alro llau6oJree crporo or6op flpoBo[rrJrcfl ,qJr'E rex

AJIeMeHTOB, I(OTOpLIe IIpeACTaBJIeIIbI B CIIeI(Tpe CoTH-g]IU JII'IHlIfi' HaIIp[Ntep Fe I'

[r" rra*"rroB, ioropbre I,Meror B crrer(Tpe Bcero HecHoJIr,Ko JIuHI{ft, r(ar(' Halpr{-

iep, Zn I , o,16op npoBoArrJrcfl Merree crporo. OAnaxo n 4a.,r,er'1ueM' Ilp,'r coilocraB-

ne|uu *ru6rrro4unr-x u reoperr,rarec1tr{x flprrBltx pocra, MbI BcerAa ITMeJII4 B BlIIIy,

qTO 6reHAupoBaIII{e C}IenIaeT IIOJIO}HeIMe JLLI:F-],I.II TOJILHO B OIHOM HaIIpaBJIe]II{I{ -
B CTOpOHy yBerl{qeHllr{ 3r(B}rBaJIeI{TrIbIx IxI{pI{rI'

peryrl.orur trBMeJler,r14fl ar(Br{BaJrerrrHr,rx rlr{plIE rro or[eJI6HL'IM perr{crpo-

rpaMM;M 6uuu aareu ycpeAHerrbr_ lr.__c_peAHI{e 3Hase,ufl ,r(Bl{BaJrerrrlrlrx ,,lIpI4Ir

fiytpwe\eurr B ra6;r. 3u nu4e lg(I7rl1)-* 6 orqelr'uo [JrrI Hari[oro eJrer'IeH-

Ta B rrop.EAHe yMer.rbrrreHr{fl AJrr{rr BO.r1H. ,[,y1UHLI BOJIII JII'IHI',II:i, BS.fITbIe I',I3 Ta6JII',lId

MVp i4i, ,rpruL^arru, B croJr6qe t. Bo nropoM croJr6rle AalI 1iollep MyJrlrrltrJlera

rui41. B 
'ap"rua* ,rot6qe ga,sr BeJrr{qr4rrr,r cr{Jr ocql{JrJLflropoB, CCIJJII.TT ,,a ucToq-

Hr{nu }ioropDrx [pI{BeAeHLr B ra6r. 4.

2. Anailue crerTporpaMlr

,[,nx auanltsa crreKrpofpaN{M Mbr r{c[oJrbsoBaJII{ MeTOE I(pI,IBbIX pocra' Hpnnan

DoCTa trDetrCTaBJIfleT' CO6Ofi-aaBLICIII\'IOCT6 AKtsI{BaJIeIITHOfi 111Up14HbI JIUHI{I{' TOqHee'
'r"rrorrio, 19 (W*cl?,I/t), r^e trr, - c*opocrb IBI,IH'HI,Ifl IaBa' or tluc,,a [orJlo-
qarcq,I4x arOMOB, r(OTOpa.fI BXOII{T B BeJIuqI{Hy q:

q:,s +#ff x, (1)

68



Elemenr

,,, ;.

CI
6587,75
5380,24,
5052,12
4932,00
4826,73
4817 ,33
477 5 ,87
4770,00

NaI
6160, 75
6754,22
5895,92
5889,95
5688,20
5682,63
5748,84
11668, ll6
46G4,81

MgI
5711,09
5528,47
5183,60
5t7 2,68
4730,04
4702,99
4571,10
Mg II

4481,33
SiI

59zr8,58
57!7 ,91
57t,3, 13
5772,26
5708,44
5701,14
5690,47
5665,60
56115, 66

Si II
6371 ,36
6347 ,\tl
5978,57
5056,02
3862, 5{)
3853, 66

SI
6757,16
ri7 48 ,7t)
6743,58
6052,60
6046,tJ4
5278,9t)
4696,25

CaI
6499,65
6493,78
ti471,66
6462,57
644s,Bt
6439 ,07

2,tB
2,05
2,21.
L,9L
1.37
t,16
1,48
1,40

o Ec

9 92

3,59
3 ,89
o,J,f
3,08
t,6ir

2 ,11

2,05
3,26
3, 55
J,,f,l
1,61
3,09

--1,74

B
()

2
2

10
t1

T

,,
,l,l

t2
13
5
5
6
6

5
5
I
1
6
o
8

12
12

2
2
4
5
,1,

7

16
I
I

L7
10
10
1n
10
10

B
B
B

to
10
4
2

18
1B
18
18
t9
18

2,54
l,7t
l,'io
2,07
2,39
1,70
t ,98
'l' ,7 t'
1,,61

4,02
3,7L
4,24
2,69
1,98

3, 55
3, 39
3,17
3, 15
3, 00
L,62
l,gl

4,63

3 ,38
2,9r
4,!2
3,26
3 ,80

7,10
1,77

o, zg
1,09
0, 95

1,48
1,06
2,41"
2,42
I ,88
1.,74

1,44
1 ,31

7,25
1 ,83
2,18
2,13
1,32
1,75
1,58

2,1,4

t,5t
1,06
1,07
1,26
1.,49

0,96
t ,06
t,0l

t,9l
'l',97
l,l0
t ,50
1.92

I

1 ,33
t,L7
1,09
1,75
1.,12
o:2'

{,20
1,40
1 ,35
'l',76
1,,32
t,7g

Ta6unrla 3

? cyg I o ul{i ll ,', A

0, 99
1,72
L,45
1,72
0, 60
0, 60
0, 93
0,60

1,29
0,99
2,12
2,08
1,58
L,47
0, 70
1,10
1,03

1,26
1',71
1,98
7,93
t, t0
,1,,73

1 ,35

1,,87

1.,2€)
t,14
7,04
0, 98
t ,35
0, 91
0, !8
0, 89
0,82

0,81
1.,18
1,50
7,07

0, 99
1,00

1 ,05
0,74
1,,92
1,98
1,59
1,47

1,18
1,28

1 ,35
7,76
2,06
t ,96
7,27
7,64

6169,56
616!),06
6166,44
6162 ,17
6161,29
6122,22
5857 ,45
500{,28
55!10, 12
5588,76
5581 , !i7
5512,98
2t585 

, 87
4318,65
4302,53
4283,0r
4226,73

ScI
4020,40

Sc II
6604, 60
ii320,8s
6309, !i)
6300. 70
624s,63
5684, 1 1)

s669,03
5667,16
564t),.q7
55\2,2i>
l-r52ii . cS {
ir357 ,20
5318,31
5239,82
5031,02
4t:3L,37
442t),a6
44U0,llli
4374,,4(l
432s,01
1r311r 

, 08
42\:4,i7

626t,10
625B,70
6258,tt)
6726,22
5219,69
5210,39
5173,74
5039, {16
5024,84
5022,87
4999,50
tt991 ,07
4981,73
4840,87
4755,27
4758,12
4617 ,27
4555,49
4548,76
4534,78

1,62
1,7L
0, 63
1,04
L,75
1,56

I ,27
1",13
0, 98
L,02
1 ,06
0, 86
0,33

1,32
1 ,59
1',41
1,72
1,38
1",72

7,29
t,l2
t ,05
t,l0
1 ,38

1 ,09
0,96
0,86

I ,38
1,52
0, 60
7,04
1.,77
1 ,56

7,1.4
0, 98
0,81
0,82
0,75
0,80:
0,91 :

7,2L
1,55
I ,36
1 ,68
7,41,
1 ,63

lg g/ru

lg ( w1lr,) -l-. 6

i ,38
7,21)
t,ll
1,82
1 ,05
1,,74
1 ,56
I ,39
1 ,33
{ ,63
1,27
1,17
1,48
1,Bg
L,87
1,69
2, 30

I ,tt

20
20
20

a
20

rl

47
24.
21.
21.

21.

48
23

5
E

5
2

7

L9
28
28
28
28
29
29
29
,o

31
30
22
26
23
1.4

t4
t4
14
t5
15
15

3,07'
2,86
2,49

2,48
3,36
3,94
3 ,06
3, 09
3,89
3,2'1.
3,26
3,47
3,43
3, 90
3,41
3 ,87

3,78

2,34
2,03
2,23
1 ,96
2,82
2,70
2,63
2,51
2,i 7

r,4,7
3,86
1,52
r,7t
2,95
3 ,36
1 ,65
1 ,39
3 ,01
3,L4
3,14
3 ,48
,t2

7,31
1 ,33
0, 88
1,76
0, 95
1 ,63
1,66
1',32
1,22
1,81
1,23
t,t7
7,43
1 ,93
2,25
t ,88
2,47

1 ,66

1,72
I ,60
1,58
t,52
1 ,90
1,93
t,s2
I ,90
t ,90
1,25
2,06

t,sa
1,95
2,73
7,87
1 ,83
2,41
2,38
2,37
2,41
2,!5

0,90

0,70

1,26
r,25
0, trO

I ,38

1,20
7,07
1,10

1 ,56
1 ,35
1,37
1,20'l ,64
1,65
I ,65
1,52
1,65
0, g0

:1 ,79
I,oB
1,28
1.68
I ,91
1,57
1,51
r,92
2,o'i
2,0t
2,06
1,82

1,02
{ ,03
0,88
0,32
0,50
1,27
1,23
1,,22
1,07
'l' r22
1 ,58
L,75
1 ,65
0,93
0,71"
0, :7
1 ,00
t,0l
I ,18
7,42

1,LA
1',74
1,0q
1 ,65
1",52
1.,47
1',40
L,66
1.,34
'l'r4A
1,62
1.,79
1,89
1,77
2,09

l,tT

I ,36
0,90
1,10.
0,72
1,54
1,63
1,58
1.,49
l,4g
0,92
t ,7g
1.,1,5
1,,23
I ,69
1,79
1,56
1,50
1.,97

1,96
2,03
1,74

104
104
t04
69
4
4
4
5

38
38
38
38
38
53

233
q2t

t45
42
42
42

3 ,38
o,d/
3,45
2,54
I ,69
2,86
2,62
2,67
3,15
3 ,31
4,04
4,14
4,26
3, 18
4,23
4,1,4
4',04
3,25
3 ,36
4,04

0,82
0, 96
0,90
0,44
0,60
1,45
7,37
4.,37
L,2g
1 ,35
1,62
1,70
1 ,65

0,62
0,95

'lt
7,55

n lC ellu

ts (w711,) { 6

n
P Cas

P Cas ? cyg a UMi

69



4523,24
{t5L2,73
4[86,4.2
Ti II

42
qz

129

6680,26
6491 ,61
64t2,82
M90,65
5418,89
5396 ,30
53gt ,02
5336 , B1
5268 ,62
521.L,54
5188,7t)
5185, e0
5129,14
5037 ,81
5019,74.
5005,18
1t971,20
/rB7 4,02
11805,10

4780 ,0
1t764,Srt
47ti3,84
47 1r ,52
4708,66
4609,26
4580 ,11$
4571 ,97
{568,31
4563,76
1t545,Ltt
4544,01
21533, {i7
21518 

, 3U
45rJ1 .27
4413'.53
/*4BB,Z2
44bg.4t)
/t41*3'.80

4427,90
4417 ,72
44t1 ,\t4
43e!,77
/+395, 85
/r395 .03
43e4 ;06
11344,2n
/*312 

. 86
430r : e3
11300:05

4163.G4
/*05G,21
/*028 .3J
/t02b,14

VI

M2
91

68
6B
69
BO

69
60

103
103
70
86
86
71,
7L
71.

4.t4
Lllt

92
48
Lta

59
49

60
82
60
5n
3L)

60
5t)
18
31
18

LT5
DI

\e
6t
1t\)

6t
51.
61
1.e

5,1

20
4L
4l
4l

10Ir
1L
87
1.1

4389 ,97
4379,24
4t15,18
4,1,11 ,78

,,
22
tl

4,21.
3,21t
3,41

1 ,85
1,,61
0,55
0,86
1,r54
0,53
1,67
1,98
2,L2
2,1.1.
2,56
2,L5
2,20
0,02
7,57
0,99
2,94
2,75
2,58
2,31
0 r7'l'
I,03
0,21.
1, r04

-0,'150,93
3,01
0 ,98'2,76

2,76
t ,05
2,94
0,85
2,75
L,0L
2,go
2,88
2,93
0,53
2,27
1 ,58
2,13
2,1,4
2,99
1,71.' 2,6L
2,35
oro

2,05
L,23

L,5'1.
L,84
t ,50
,1,,77

2,00

2j5
2,16

1,95
2,22
2,0s
2,13
I ,30
t ,88
L,B4
2,72
2,03
2,15
2,05

, a,
J,JA

t,L4
2,48
t ,63

2,04
1,48
1,90
2,35
1,,82
2,44

2,00
2,44
1.,97
2,42
L ,83
2,4"5
2,45
2,40
1",61,
2,32
2,10
2,15
2,30
2,44
2,24
2,18
2,37
2,34
2,50
2,30
2,08
2,34
2,25

1,57
1,62
t,45
1.,73

3,79
4,07
3,70
3,97

-L-lglrtr-ll,*r,^ l-J I ll ''l*':'"'n*'" 
I 

o cu' 
| 
, cvs 

l" 
uruill r' A

I ,50
t,12
0, !,J

1,72
t',62
1,,L9
L,42
1,67
1,,32
1,,73
1.,78
r ,53
1.,57
1,96
1.,82
1 ,85
0,97
1,65
1,44
1 ,69
L,74
1,84
1,77
L,62
1',70
1.,34
1.,74
0,84
1.,48
2,L1,
1,58
2,06
1,63
1 ,68
2,Li
,1,57

2,08
1',62
1,83
2,08
2,05
1 ,35
2,02
1 ,83
2,00
1,84
2,03
1,85
2,06
2,03
2,03
2,08
I ,91
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t ,85
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2,25
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lI97
lt97
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3,35
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5446,.92
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5405,78
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53211,03
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5236, t9
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1 ,47
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O, BB
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0,68
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7,40
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1,77
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1,25
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t,79
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0, 96
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0,72
r,ttz
1 ,58
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1,88
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t,sr
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1 ,65
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4602,s4
4592,66
4547,85
4528,62
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/+282,41
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554
38
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819
39
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68
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350
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354
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2,62
0,80
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0,65
2,85
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3 ,36
2,61
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3,59
3 ,30
3,13
1 ,96
3,00
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1,24
2,64
3,02
1,74
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2,93
t,78
1,43
2,49
3,1.1
3 ,10
2,43
1,1,4
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0, 8t
2,r5
3,49
3 ,09
1",44
2,48
3,67
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2,30
1 ,33
2,9'J
3,93
2,59
2,97
3,29
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1,22
3 ,39
3,16
2,41.
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3 ,13
2,86
2,59

t ,55
7,70

1 ,68
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1 ,38
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1 ,90
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0 ,75
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1,70
2,14
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1 ,68
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1 .91
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1 ,53
1 ,65
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1 ,37
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1 ,68
L,87
t ,95
1,,77
1,r5
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0,79
1 ,33
1,47
1,67
1 ,61
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0, 83
t ,80,1,75

1 ,78
L,73
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t,70
0 ,89
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1 ,96
L,44
1,,57
1 ,89
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t ,38
7,67
t ,58
t ,65
1 ,80
1.,79
1,72
1.,37
7,64
1,43
1.,57
1,37
I ,90
L,24
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t ,85
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t ,19
1.,46
L,55
t,74
1,72
1.,49
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I ,90
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1.,32
1 ,90
1,72
t,tg
2,02
L,75
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7,84
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1 ,89
1 ,60

,56
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I ,57
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1 ,90
t,46
1 ,00
1 ,76
1,c1.
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1 ,89
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1 ,65
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4063, tio
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6450,38
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ii196,71
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5425,27
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5325,56
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4s23,92
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4731,14
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4583, 83
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4128,7 4

356

698
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7lt

1 l)t)
74
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711

.1t )

4Ct

49
48
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fAel - cIIJIa ocql{JlJlT{ropa, }, - gllrua B9JIH6I, ?L - o6'Ley,Hblft Hoa66I4qIIeHr Ee-
..trpepblBtroro norJroqegis. a N -- *rcro aroMoB Ha HI{}r(HeM ypoBne B t cM3.

,(,rr uOCrpOeHIIfi I(pIIBbIx pOCTa HeO6xOAuMO SHaTb SEaqeIII{.E CI{JI OC{IIJIJLE-
'tOpOB IJLE Bcex IICcJIeAyeNIbIx JII{Htrft. [oCXO,nrXy Ao trocJle4gero BpeMeHII oT-
,cyTcrBoBaJrrr Ha[e]fiHbre Aa]rHbre o cuJlax ocquJrJlflTopoB, TO qacTo l{ctroJlbsOBaJItr

rar( HaBr,rBaeMLIft Mero4 Au++epeHIiI{aJIbI'I},Ix HpIIBLIx poora' Cyrb Roropolo cOC-

'froflJra B CJle4yroq,ervr. Ec;rn NI6I I{ccJre[yeM ABe SBSBA6I 6nzs1tlrx ctrexTpaJlbublx
rmJraccoB,To, rrocrpolrB AJI.g oAHofi rr3 HIIIx HptrByro pocra c fla6oparopuhrMlr aua-
qeHI4.EMlt CI{JI OCI{I{JIJI.ET9pOB, MbI MO}fieM uO 11efi :uailrfi BeJI[suHLI Tl AJIfi BCeX JItr-
,ruft, xoropbre c He6oJrtrrrrMr{ trolpaBHaMu 3a reMtreparyly rr aJleRrpolrHyro trJlor-
:Hocrr rfrir Mo]r{eM IrctroJlbsoBarb AJr.E trocrpoegtr.E KptrBoft pocra [Jrfi Apyroft BBeB-

.,qbr. STOT MSTOI AaeT HetrJIoxyIO TOIIHOCT6, I(OTOparI B 9TASJILE6IX cflyqa.fix 1yrlfie
'dS%. 

Oyur(o Jrerno Blrflerb, qro aro {oplranlnaff rocuo-cTr,. TaHum crroco6oM
ril{bl IvIo}I{eM I{HorAa [oryqurb coBceM HeBeplrblft peByJlbrar. Mlr uoxepr JIITHT{}O Ete-

,JreBa Our{6OqHO trputrIdgarL, Eatrpl{Mep, py6I4AtrIO. r]oCKo71bxy IICcJIeAyeMbIe 3Re3-

,[Er 6JIuBnI,I lro reMtreparype r{ [JIoTIlocTr{, ro I43 paBeHcTBa anBtrBaJreHTllbrx Itrtr-

,pru uu AeJraeM BbrBo[, trro co[ep]I{aElre py6lr[I{fl R r{x arMocoepax oAI{IraRoBO'

Xors s AeficrBI,IreJIbHocrll IIII JII,IHI{I{ py('ilElr.f. He Ha6JIIoAaeM II o elo ColepE(aHIItr
'Erlsero cxagarb He Mo]HeM. rl'ro6rr uB6eE{arr, raxl,rx oruu6ox, EJI-E Bcex rpex sReBA

;pr;;;* po."u 6rrru nocrlloerrbr Ha ocrroBaHrrr ra6oparop,brx B'aqeHuft
.or{JI o0qIIJIJIfTOpOB, ItOTOpBIe SHarI[TelEIIO yJlyqutrIucl Sa IIOCJIeAIIIIe I1OAbI?

xorrr AJr.fI Mlrortrx ilyiEi]I{fr.Mbr err{e ue Irr,IeeM flocraroqHo HaAe]HHr,rx I{x 3HaqeErft.
'Ia6n. 4 cogepxtur 6n6nuorpa{[ro Arrfl crrrr ocql{JrJr.EropoB, a I4x sHaqe}Il4E,

IICtroJILByeMbIe B pa6ore, trpl{BeAe;bl B ra6JI. 3. B ta6n. 4 gano ral(ffie coAep}fia-
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Hr{e eJreMeuroB B arMoc{epe Conuqa, Koropoe trolryqeHo rrplr IIctroJrbBoBaHEI4 yna-
BalrHlrx crrJl ocq[JrJlflTopoB,

B xaqecTse reoperrrqecxofi rrrr [ctroJILBoBaJrr{ HpI4Byro pocra, paccqurauHyro
Bpy6e;renr AJIfl rrapaMerpa BolBt: t/u [6].

flocrpoenne Hpunofi pocra rrpoBoArrJrocb cJreAyrcrqrrM o6paaoru.
Bnaqare Mbr paccMorpeJlr( paclpeAeJreur{e na6rro4aelrtr,rx rraurafi Ka}ilAoro aroMa

rr r4oHa no rroreHrlrra;ram noa6ylr(AeHrrfl Hr4)r(Hero ypoBH.E I{ BbrAeJr?IJrlI rpyllnbr
ilurunfr., r{Meron{Ire 6,ruaHr,re BHaseHrl.fl rroreurlrraJros. 3arelr or4eJrbuo g"nx xarn4oft
rpyrrnbr ilvutufr 6r,rnu nocrpoer{rr r(pr,rBbre pocra. flpr,r nocrpoeurrr{ rro ocrr opAr4uar
Mhr Har{ocrrJrr Ber[quHy 1g (WxlX) -F 6, a ro ocr{ a6cqucc Berr4rrrrHy

lg x:1g ell - 0e - lg ifi - o 1^;,

rfle x1 tt xEooo - xoa{{nql{elrrll HenpepblBlroro rrorJrolqeHl,Ifi, O : 50401T,
I - norenqlrar noa6yrxAeHllfl u A (1.) - se6o"nr,ura.rr rrolpaBna, yqlrrr,rBarotr{a.rr
cABlrr xpunoft pocra BIIorrb ocu a6cqncc BcJreAcrBr[e lraMerrerrrrfl Berlrqlru]t BolB,
c g.nr.ruoft BoJrrrbr.

B xasecrne rrepBoro uplr6nlrxtenr{.rl Mr,r [prrrr-flJrrr, rrcxog.rr I{B crrexTpaJrbFroro
I{Jracca uBeBA, rrro I{x rel,Ireparypa paBI{a 7' : 5600 It, t.e. !) : 0,9. flocHolrxy
nmr o6regraurrJrlr B otrr{y rpylny Jrr{rrrrr{, rrorerrrlrraJrbr noa6yntger'rufl noropbrx He
orJrllqarorc.fl 6o.nee qelt ua 1aB, ro ue6orr,uras oruu6xa n npunRrofr Berr4rrl,rue

'0 ue uplrneger H cyrqecrBeuHoMy yBerr,IqeHuro paa6poca roqex na Hpunofi pocra.
Sna.renu.s Hoa$$uquenra Herrpepr,rBltoro frorJrorq,eHrrs lsurtE Ba-flrbr us [7].
Xor.s nenrasuna Hoe{{uqlterrra rrorJrorqeur.rfl xr 3aBr{crrr or reMfieparypbr r4 aJreK-
rporrrrofi rrJloTrlocTtr{, BeJruqrrHa oTHorrreHrrq xslx,4s{"s He MeHfleTc.fl cyrqecTBerlHo
trpr{ rlaMe}reHrrrr reMleparypbr ua {070.

I-Ia plrc. I n xa.recrBe rrpr{Mepa rpeAcraBJrelra Hpr{Bafi pocra gnn 1 Cyg,
rrocrpoeurrafl rro iluLrr4trllr Y II c a - 1,0 aB.

IIo nenusuue cABr{ra BAoJrr, ocr4 opArtHar Hpunofi pocra, noryqeHuoft rra lra-
6.nro4enr,rfi, orrlocr4reJrbHo Teoperrtrrecnoft 6rrnn onpe4eJreHr,r cnopocrr{ Mr{nporyp-
6ynenrur,rx 4nuxreuraft n aruoc{epax r{ccJreAyeMbrx BBeBA. Ino aroro 6brJrr4 r4c-
IIOJII,SOBAIIbI TOJII,HO TE I(PIIBI,IE POCTA, TOI{HII HA HOTOPI,IX PACIIOJIOHEIII,I HA fIOJIO-
rofi qacru r4 BaI{I4Maror AocrarorrHo 6onsruofi Arralago}I BeJrtr{qr4Fr lg (Wl/fu) . Pe-
ByJlbrarbr orrpeAeJreHr4fl cKopocrr{ rrpeAcraBJrenbr Ha prrc. 2-4. I.Iocno;nrxy
n aruocSepax LrccJreAyeMblx BBeBA paccMarpr{BaeMbre aJreN{eHTDr lraxoAflrcfl B oc-
IIoBI.IoN{ B oAHa}r{Ar,r rror'rr4aoBaHrroM cocrotJrrr4r4, To ryp6y.neurubre cHopocrrr Iarrbl
ts BaBLIcI4MocrI{ oT rroreHr{IlaJra BoB6yx{Aeur.{a e+ 4nn r{ol{oB r{ paal{ocrr{ rloreHl{r.{-
aJIots IIoHrrBar{r4rr r4 eoa6yntgeur.rt X - e0 gna r.refirpa;rr,nrrx aroMoB. Beptr.rxanr-
HbIMI,I JII4HI4flMtr{ Ha pI4CyHflaX npeACTaBJIeIIa lreyBepeHI{OCTb B OIIpeAeJIeIlI4flX
cABr4r'a. B pa6orax, BnrrroJrr:reuHr,rx Ao 70-x ro4on'[1,8] , omreqaJrocb cyr{ecrBoBa-
HI4e BaBr{clrMocrr{ BeJrr4qr4Hbr ryp6yreurnoft cHopocrr4 or rroTeur{raana noa6yx4e-
r'Iufl. ABTopbr I4llreprrperr{poBaJrr4 ery BaBr{crril,rocTb Ha}t pe3yJrbTaT r43MeHel{rrfl
ryp6yneutnofr cnopocru c uy6raI.roft, uonarax, qro Jrr{IIlIr{ c paarrr,rMr4 rroreHrlrra-

"raMu Boa6yx{Ae}Irrfl o6paayrctca Ha paa}rr,rx r;ny6unax n aruoc{epe BBeBAbr,
O4uaxo, RaH 6EUro rroxaBaIIo s [9], rly6una o6paaonalrrlfl Jrr4]Ir4r{ Batsr{cr{r rJraB-
usrrr o6paaoM or ee r4HTeHcr4BHoctra: cra6rre Jrr4r.rrrr{ o6paayrcrca r.ny6ono, a cr{Jrb-
I'I6Ie B rroBepxHocrl{brx cJroflx. Iocnonr,xy ryp6yJreurHEre cnopocrr{ oilpeAeJr.rrrorc.rr
rlo JrI4Hrr.flM cpeguefi r4rlTeHcr.rBHocrlr, pacrroJroEreHHr,IM Ha rroJlorofi qacru HpI4-
Bofi pocra 4.na.;rro6rrx E, To He cJreAyer olr{r{Aarr, paaJrr4qrdft B BeJrrdqr{rre ur. Boa-
Molr(Ho, trro BaBr'rcr4Mocrr4 Typ6yJreuTHofi cnopocrr4 or rroTer{qlrara noa6ytxEerrmfl-1
rtafigennrre B paI.IHr.rx r{ccJreAoBaHtr{.flx, ecrb peayJrE,Tar rrcrroJrlaoBaur.rrl rreAocra-
TOqIIO TOqIIbIX ATTA'TETTTTfi CI{JI OCqI4JIJI.fITOPOB, ITOTOPI{NII{ PACtrOJIAIAJII{ ACTPOHOI,IEI
B ro BpeM.rI. tr4alrelrenlre ryp6yrenuroft cnopocrr.r c rny6ranofi nyxno r4ccJreAo-
Barb c rloMorqblo rrogenefi aruoc$ep. N[erog fiprrBrJx pocra BAecb MaJrorrpr{roAe}I.
I4z puc. 2-4vu Molr{eM ToJrrno cHa3arb, rrro BHaqeur4e ryp6ynenrrrofi cnopocrr,r,
orrpegeJr,EeMofi rro rur'ruflM rdorrots, ro-Br4Ar4r,roil,ry, ta l0-20% nrrlre, rreM Brraqe-
HI4e, otrpeAeJr.rleMoe no JrI4HIr.trM neiirpalsur,rx aror\{oB. O4uaxo Heolpe4eJreH-
r{ocrf, oTAeJIr,IrbIx BHaqeuraft ryp6ynenrrrofi cfiopocrr{ rle Aaer ocrloBarrrrfi rracrard-
Barb rla peaJrr,Hocrr{ aroro peByJrr,rara. .(.lra ga;rsnefimero aHaJrr,raa Mbr fipr4rr.rrJrrt

(2)
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Plrc. 5. Sasucr,rlrocrb orgorrreur4g
HaccJreHHocreii ypounell neii-
TPAJIE,IIbIX ATOMOB II UX IIOIIOB
oT pa3HocTrr rroTerrr{r{aJroB BoB-
6ynr,qeulra Arrn BBeBA a UMi (a),
y Cyg (6), p Cas (a)

7 t // )t-t)+e)

Cnegylorqurrr EratroM aEaJruaa 6rrno orpegeJreuue reMtreparypf,r rr oJlenrpor-
uoft nrorsocrr. ,(na aroft qeuu urr rcuonrBoBaJlu Merog Vuaolrga [10]. Ecru
Mbr cpaBEtrM HaceJreunocru /c-ro ypoBHE ueftrparrnoro aroMa trffl u i-ro ypoBufi
ero uouay'fi, ro, corJracuo {oprrrynau EomqMarra u Caxa, ux cooruomeulte 6y-

(3)

rAe gi , si - crarr4crrrqecxrre Beca coorBercrByroqflx yporueft.
JIerHo BrrAerr,,' qro Ha trJrocxocrr{ Ig (N{lg{) -lg (Nlrlg?r) * x -l- e+ - e0

MbI AoJrlnr{br rdMem, trpflMylo Jrr4Hr4Io, HanJroH noropofi Aaer rraM BeJrrrqrrHy @, a ee
trepeceqeulre c ocbro a6cqucc - BeJrr4qr,ruy 1g P".

p.(na ncex a;reMeflToB, r{oropbre na6rroAarorc.r B AByx craAr4flx r{oHrraaqull,
'6rura oupe4ereHbr cABrlrr{ BAoJrb ocu a6crlucc r4 BerLrsrrrlrr paauocrr{

(4)

flpu aro:ra Mr{ rrctroJrbBoBaJrr{ cpeAlree BHaqe}Ir{e ryp6y.nentnofi cxopocru.
Saren 6rrnr.r uocrpoeHr,r coorBercrByroqr,re rpa{lrxra (cu. prac. 5), uo noropblM

6unn onpegeJreHbr reMtreparypa r{ aJrefirpoHuarr rrJrorrlocrb B aruocSepax rrccJle-
,qyeMr,rx BBeBA. Peaynr,rarur rrpr{BeAer.rbr s ra6n. 5. Omrn6nr.r otrpeAeJleHIrfl BeJrr4-
.rrauEr @ cocraBJr.Eror -l 0,02 AJr.s Bcex BBeBA, a otrpeAeJreur4fl BeJrr4quunr lg Po :
: - 0,10 \xfl q, UMi lr t Cyg n *0,25 AJrfl p Cas. Mu BrrArrM? rrro reMtreparypbl
He crrJrlHo r4SMeHrrJrrrcb no cpaBHelrum c [peABapprTeJrbH],rM BlraqeHtreM. flOatOruy
AJrrr AaJrrlreftmero aHaJrr4Ba Mbr He rrepecrpar{BaJrr,r Hpr{Blre pocra, a Jrtrflrb BBeJrv,
r,4e ueo6xoguuo, ne6orbrrrrre uotrpaBr(rr B nennuuHrr lg X.

flocne oilpeAeJrerrrs trapaMerpon aruocrfepbr ut, T,)g P" u lg xasss ]\{oxtHo
uafirn xulrz-recHuft cocraB aruocfrepr,r. ,{na_ Harri4ofi rpyunr,r nlrrrraftlno cABrrry
Itpunofi pocra Mbr otrpeAeJrrrrr Berusrruy

lgrl -lgX. (5)
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flogcrauran Bblpaffieutre (1) gln \ fr (2) pta X u trpuuuMan coAepxallfe Bo-

AopoAa lg -a (H) : L2,00, Mo?ItEo troilyqurb coorHomeEtre AJIS otrpeAeJIeHIIfi co-

AepE(aIruE paccMaTpuBaeMoro troEa:

lg,a (/D: tlsn -lgXl *Ieu *llgu(nr'r/c) * lgxnooo +27,041. (6)

SAecr BeJIuquHbI llg q - lg X1 u 1g u1 usr HaxoAuM ua ua6nrogenuft; noa{fiu-
quenr EetrpepbrBrro"o io"roqJnr,rr upra l, : 4000 L xnooo IraxoAl(rcfl ua ra6ruq
[7] no ,.rirfura* @ u Jg P, noroprre rafirfie oupe4eharotcfl IIo ua6lrogeuuru;
U - cytuua tro cocroflEtrflM.

Peaytstatu otrpegeJlelIus Co[ep11(a]Iu.tr oJIeMeEroB trpuBeAeurr s ra6il. 6.

B cton6qax trocJrepoBareJrbno trpr{BeAeubr o6oanasenue I{oHa, ero noreHqtraJr zoEtr-

BaqI{II, Cpe4nuft trorellqffaJl noa6yrxgenuff pac6Marpl4BaeMofi rpyfiilbl ta:nrifr., co'

lgA

LiI
CI
NaI
MEI
SiI
Si.II
Si II
Si II
SI
CaI
ScI
Sc II
Sc II
TiI
TiI
Ti II
Ti II
Ti II
VI
VII
CrI
Cr II
MnI
FeI
FeI
FeI
FeI
FeI
FeI
FeI
Fe II
Fe II
Fe II
CoI
NiI
NiI
Ni II
CuI
ZnI
YII
Zr Il
Ba II
La II
Ce II
Pr II
NtI II
Sm II
Eu II
Gd II.

5 ,39
'11,26
5,14,
7 ,65
B, 15

10,36
6.11
6,54,

6,Bz

6,74

6,77

7,44
7 ,87

0,00
7 ,50
2,10
4,30
5 ,00
6,83
8,09

10,02
7 ,00
2,51
0,00
0, 60
1 ,50
0,85
1 ,80
t,l5
1,70
2,60
0, 30
1,80
1 ,00
4,00
3 ,00
0,10
0, 95
1,55
2,30
2,85
3,40
4,30
2, B0
3.20
3,87
2,70
t ,80
3, 60
4,00
I ,60
4,05
1 ,00
I ,00
0, 60
0,30
0,70
0,50
0,60
0,20
3,90
0,50

<i.e0
8,10
6,t 3
7 ,1t)
7 ,67
7 ,85
l,l I
/ . t)l)
7 .28
6.1G
3.38
3.41

4,84
4,87
4,it1
,1,8,1,

4.6,9
4,01
4 "09
5,48
5,3{)

,'.Jr'
7 ,19
7 ,20
l,zJ

/ ,,fL)

7 ,LB
7 ,30
4 .71
(i ,02
(i,I2
6,22
4.Ol)
4.t4
2,07
3, (t7
! t.)
I 1,!
1,45
0, (i4
1 ,08
(),04,

0,67
0,62

<2,10
7,95
6,72
7 ,12
/,llrl
7 ,lt4
7,30
a ar)

7 ,25
6,2,1,
3,53
o,Jl
3,17
lt,91
5,01-r
1+, B0
/. (tu

4,91
4,0t1
4,17
5 ,38
5,30
5 ,113
7 ,?,17 ro
7,iB
7 ,28
7,28
I \Zz
7 ,1'0

7,39
7 ,49
1+ 

'(t96,12
ti ,10
6,16
4,1)11
4,22
2,ll
3,17
3,4!)
1,()/
1,76
0 ,82
1,34
0,97
0, 83
0, 87

<2,38
8 ,1)6
;,02
7 ,28
7, Bo

7,53
7 .67

6,01+

3,17
4,ll't

4 ,,1)B

4,31
5,4()
5,51r
5,04,
7 ,41t

I ,zJ
?,00
7 ,t,1
7 ,12
7,4i
I ,ZZ

4,94,
6.01
6 ,09
6,03
4,,29
4,18,ra
3,39
2,1)l
1 ,08
L,64
0.95
r,23
0,76
0,81

1 ,2.1
6,36
3,05

3,00
1r, 86

4,82

4,01t

5,61
5,50
( .) tr

i ,45

1,10
8,61
6 ,28
7,36
/ ,ll)
7,55

7 ,87
7,64

t,to
I ,39

12,24
13,13
10, 00
77,06
10,85
10, 85
1.0,72
11,,07
1,1,25
12,70

7,42

/+,70
6,06

6,21
4,1,6
4,42
2,18
2,96
2,1L
1 ,30
1 ,59
0,83
1.,26
1,06
0,70
7,12
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Aeplr{aJrrre oJreMeHroB B arMoc{epax c{, UNIi, t Cyg lr 6r Cas r4 coAep}r{aHr(e BJre-
MelIroB B corHecHofi aruoc{epe, Baflroe ua ra6r. 4. Cpanulruaa N{eir{Ay co6oft
peByJILTaTbI, IIOJIyaIeIIHI'Ie AJIfl OAIIOIO I'I TOIO ?fie SJIelIeIITa IIO paBHbINI lpynnal{
nvrtufr, MLI r{o}r{eM cAeJrarE, BbIBoA o Toqrlocrl4 rra[Irlx oupe4elennfi.

Toqnocrr, onpeAeJrerrr{fl coAep}Ha}Irg g1g14€}ITon n arlroc$epax 3neBA MeroAor,r
ItpI4BI,Ix pOCTa SaBIICI{T OT TOsHOCTL{ OlpeAeJIeHI4.fl IIaCeJIeIIHOCTI{ ypoB}Iefi, IAa
rtoTopblx BoBHr4r(alor na6rrogaeulle JrLIHrlIr (r. e., no cyil(ecrBy, Torrr{ocrr{ BeJIr4qr{-
uu lg q - lg X), LI or rorrllocrr{ nepecqera Drrrx Rerrrqrall rIa rroJrrroe coAep?rraurre
paccMarplltsaeMoro oJreMeI{Ta, T. e. ToqHocrlr otrpeAeJreHr'rfl rrapaMerpon aruoc{e-
pu T, Pn, t)t.Itoneutro, ollu6nr.r B BeJrusuHax oI{JI ocqrrJrJrrlTopoR rroJrl{ocrblo Bxo-
A.rIr B orrpeAeJr.rrel{oe coAepx{arrr4e. Mr,r rre 6ygell o6cyrxqarr, BAecb Dror Bonpoc,
OTMETI,IM Ttr4[IIIr qTO AJI,I BCEX I4CCJIEAYENII,IX 3BE3A 6I,ITI,I I{CIIOJIbSOBaIIbI IIpaITTII-
tlecrlr oAIrI{ r{ Te }rre JrI{HI{r,r r{ oAIIrr r{ Te }r{e BuaqeHr{.a cr{Jr ocrlrtJrJr.ETopoB. lloatolry
nprr cpaBIIelII4Ll coAepffiaIIIIg aJrer{erlToll B arlrocrftepax paBJIrral]Ibrx BBeBA BoBMoEt-
nrre o[ru6Hu B SHaseHuflx cI{Jr ocqr{JrJrflTopoB I]e noIlJrI{fIIoT rra pe3yJIr,TaT.

B pacclrarpl,rBaeMoNr ArrarraBolre reMleparyp r4 aJreHTpor{rrr,rx rrJIoTFrocrefi xoes-
Suqr.reu'r IrenpepLIBIroro [orJron{eHra.fl rreH.Eerc.rr rrp.flr,ro nponopqr.ro}raJrbrro 0Jrertr-
pontlofi rlJrorl{ocrr{ r,r cna6o BaBI,Icr{r or rerrileparyprr. flocHoJrbny B aruocrpepax
14CCJIeAyeMbIX SBeBA npaHTUqeCHI,I BCe SJI0MeIITLI HaXOA.flTC.fI B I4OIII{SOBaHEOM
cocToflIll4r4, TO B COAeplr{aHl{fl BCex SJreMeIITOB, OrIpeAeJrerIHEJx IrO JILIHLISNI r.rOrIOB
corrlacllo (6) , nofi4et oAl,IHaItonafl orur,I6na B onpegeJreHr,rr{ aJrer(rporuroft rrJrorHo-
crLr. Ecrecttselllto, rrro ara orun6xa IIe IIrBI[eIIraT oTHoclrreJlbrroe coAepxiarrrle arrax
SJIEMEHTOB.

Apyroe rloJroirielll{e 6yget, ecJrrr }rbr onpeAeJrflcr{ coAep}r{aur{e oJreMerrra rro
Jrrrlrr4.flr\{ rrefirparurr,rx aro},IoB. 3Aecr r.rbr [oJr7r{}rri yrrecrb aroMbl, rraxo[flIrlr4ec.rl
B I4oHr4BoBarrlrorr cocro.srrrrr{, r. e. 4o6anurr, D paBeHcrno (6) uleu

Ar+ ,\/u
ls # - lg ;; -- 2.51g 7 - 0x - lg P, - 0,18.

b5

flocxonr,xy x = aP",tqe a - Hexoropafl trocroaHuafl, To,qJr.a onpeAeJreHr{.a co-
Aeplr{aHl4.s BJreMerrroB rro Jrr{Hr,rflM Hefirparbubrx aro}roB (6) upuuer au4

1g A (N): [lg Io - Ig XoJ -l 2,;t lg 7' - @1 - 0,18 ]-
-l- lg U+ [g ur 1 ct. -i 27,01t).

Mu lugrau, qro B arol{ cryalae onpeAeJr.rreNroe coAep}rialrl{e r{e BaB[cr{T oT EJrer{-
tpoullofi rriroTllocrll, I{o cIrJIbIlo BaBIIcr{T or rer{[eparypbr. @u3lr.lecHr,rft cl,[,rc.ir
Droro flceII. IIo coorrroruelll4rlr{ (6) u (B) N{br onpeAeJrfleN{ coAep}naHrre aJre}rerrroB
rro orr'roilrelrr,rrc H BoAopoAy, coAeplr{arrr.re Koroporo Mrrr nprrrr.sJrr4 ea 1g ,{ (H) -: t2,0. B atuoc$epax I4ccJreAyeN{LIx BBeBA BoAopoA IlaxoArrrcrr u ocnoniro,,r n rreft-
rparrbrrox{ cocror{rrr,rl{. B Sopuyny (6) coAeprNaHr4e BoAopoAa BxoAr{r uepee noar}-
Sr.rqueut lreflpep];IBrIOro ilorJIorr{e}Ilrfl, xotopr,rfi onpeAeJr.rrerc.rl oTpr4qareJrr,rrEJMrr
LIoIIat{I4 BoAopoAa. Ilplr nepecuere BeJruqlrttur noa(r(rrarlrrerrra nenpepErBrroro rro-
rJIorI{eHI4tI oArloro orpI4[areJrbHoro I{oHa Bo[opoAa rra oAr4rr rreftrpansnr,rii arorr
BoAopo[a Berutll{ua P, nxo4r,lr coBeprxeHrlo raH ir{e, KaH r{ npr{ trepecqere qr4cJra
rrefirparr,nr,rx aroMoB, rraxoAtrxlr4xorr ts eAr.{r{rtqe o6r,elra, ua sr4cro l{orroB? rraxo-
AflIqI4xcfi TalI }r{e. llocxonr,Hy N{I;I paccMarprdBaeM orlrorlerrl4e qr4cJla aroMoB r4

Bcex I4oIroB I{aKoro-To aJleMe}ITa (n 4aurron'r cJryqae ero oArroItparHT,Ix raorron)
r{ rII4cJIy aror{ots 14Rcex I4orIoB Bo[opoAa (a4aunorr cJryql" lrefirpansurrx aro,uoo),
To MrIolIiI,lTe tt P " Co1parqaeTcg.

,(na toro .r:ro6sr oqelllrrr, BJrr,I.rII{ue onrra6oH B orrpeAeJrer{rlr4 rrapaMerpou ar-
uocrfeprr rra xr.rNrr{qecHr,rft coctan }ra pr4c. 6, uu cpaBrrr{Jrr{ Me}r{Ay co6oft [\.nrr uc-
cJleAyel\{blx 3Be3A peByJIbTaTr,r onpeAeJrelrr{fi coAepiriarrr.rfr aJreMeIrToB rro paSJrr4q-
HLIN{ Ipy[il aM JI I{I:IIrIfi .

trlla paccuo'rpelll4tl ta6.n.6I{ prlc.6 rroixso Ba}iJrroqrrrb, qro c[creMarrrqecxr,re
ouru6nu, cBfl3alrllble c orulr6Hal,tr.t ts TeMneparype r,{ rrJroTrrocrr{, Merrrrrrre pas6poca,
BLIBBaHHoTo cJlyrrx;ourorra ourn6xalu,r B orrpeAeJreHr4rl I:raceJreHrroc:r.eft yponr.reft.

FIa puc. 6 upe4crauelro rar{}ne cpaBlrellr.re coAep}Ha}rr4fl paBJrr4rrH6rx eJrer{eH-
ToB B arr,roc$epe y Cyg, oupe4eJreHnbrx rro paBJrr4qHbr]\,r rpynrraM 'nurtuir, co cpeg-

(i)

(B)

B1
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Puc. 7. CpanrlcHtre xrrMr.rqecr{oro cocraBa arlrocrpep BBeBII r.r Cotruqa
a - a UMiUT CyCi 6 - 

p CastrT CyS; c - T Cygn CorHUa
-7 - onpcAcJIeHI{fI no Jll{uurlr ueiirpalrHrrx arorroB, z - rro JIITHITITI uorroB, i - cpe[Hec BrIaqe]II4c

Hr.IIr CoAepxaHrreM ua cotuqe. Paa6poc roqeK saMerno 6onrme, qeM Ha upeAbrAy-
ql4x pl4cyHHax. Sgecr ranx{e ne o6uapyxuBaercfl crlcreMarurrecmofi aanraculrocin
paBHocrl{ coAepxauufi or rloTeHItrI{ara roa6ymAeHrrfl. Saueruo oTr{JroHJrrorc.rl
ToqHriI, coorBercrnyroql4e rloHIrBoBaHHoMy r(peMHuro. Ho aroMy oTnJroHeHrrro He
cJreAyer trprrAaBarb 6orr,moro BHaseH[fi, ,{eno r roM, qro Ha?r{Aa.fl Toqr(a, cooT-
BercTByloqafl uorrr4SoBaHrloMy r{peMHr4lo, ocrloBaHa ToJrbno Ha AByx Jrr4rrr4jlx.
Itpoue roro? r4x ar(Br{BaJlerlTHbre rrrr4pl{r{br oqeHb 6o;rnruue, la o]rr4 HaxoA.rrrcfl Ha
Tofi rracrlr xplanofi pocra, rAe yH{e oqeHb cr{Jrr,Ho BJrprger BaryxaHrre. floarouy
B[ecb Moryr 6rrrr, 6olr,mrae omu6xr,r. B sacruocrra, ne6o.nrmas omra6Ha n otpe-
AeJIeHI4I{ ryp6ylentr'rofi cxopocu4 npuBeAer K BHarrr4rernsrru omz6r(aM B cogep-
7ilAHI4I4 AJIEMEHT .

Ha puc. 6, c orHnoueHr.r.rr coAepxrauu.s )r{eJresa, otrpeAeJreHHoro rro pa3rrbrM
rpy[traM lvrttrfr. Fe I, pacnoJro]HrrJrr{cb BAoJrr, uexoropoft gyru. ,{zauaBou oTr{Jro-
uenuft cocraBJrfler Blr&qs'lslurryro BeJrrrqrruy - 2,5 pa1a. Dror {axr lru rre Mo}r{eM
o6t.scnurr, rrpocro ourra6xaura. Bepoarno, BAecr, npoflBJrflrorc.fl HeAocrarnu r,reroAa
nprrBblx pocra. B qacruocTra, MbrrrpeArroJraraJrtrr, qro Bo ncefi arlroc{epe Bce Sueu-
qecxr4e rIapaMerpbI, B ToM qI{cJIe u BeilrrsuHa ryp6yreuTuofi cxopocrr4, rrocrofHrrbl.
flocxotr,Hy paaHbre rpyrlnbr nraurnfi Fe I uueror paailr.rqHyro onBr4BaJreHTuyro mrur-
ptrHy, ro a{Sexrraauaa rny6r.fira o6pasonasras nuuuft 5y4er pa3ilIIqHa. Ec.[u se-
.[rrqr4lra ryp6y.neuruofi cHopocrrl MeH.flercfi c rny6rauoft, To uctroJr],BoBa]rze tro-
croflHHofi ryp6yreHrl.Iofi cHopocu{ BI{ecer omu6xy B coAeprfianrre DJrer{errra.
flpuueu ar:a omu6ra 6yger cBflBaua c BeJrrrqrrlroft aHsranarer{Trrbrx rlrrprdr{ runufi"
a He c rrx rroTeHrlr,ranonr nos6ylriAeHr{fi, qro M},I rr Br4ArrM na rpa+uxe pac. B, e.

Ha puc. 7 cpannunalorcfl co[ep]Karrr{ff aJreMerrroB An.E c[ UMi z p Cai ornocr-
lgsb}ro t Cyg t4'!,rfl V Cyg tro ornorreHraro H Conuqy.rlptr otrpeAeJrerr[r4 cpeAHero
3BnqgHl{fi cogepnianu.E BJreMeHra ilrbr rrptrAaBauu 6otr,mr.rfi nec onpe,qerreHr4.EM IIo
JII{IIII.EM rrefirpanr,urrx aroMoB, rlocrtoJrr,Hy oHIr trMelor 6onee toqnbre BeJrr4qr.rHbr
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gf. tr{cxlroueHr{e cocraBJrflror cKaHAuft u naua4uir, gla r{oropbrx ua6nrogarcrca
nr.rurr cn a6rre JrrrHr{I{ nefi rp an r,nr,rx aro}IoB .

Pacclrorpenrre Drr{x pr{cyHnoB r,r ra6n, 6 noasol.fler FraM cAeJrarb cleAyroqrre
Bar(Jrroqerrr{.fl o xrl}lr4rrecnoM cocraBe amroc{ep cBepxrr.rrarrroB Hracca F.

1. XraMrl.recxr,rft cocrap arnroc{ep rrccrreAyeMbrx BBeBA B r{eJroM 6nraaoH H xr.r-
MuqecxoMy cocraBy atlroc{epu Connqa.

2. IJaft4eno, arro coAeplnallr4e yrJrepoAa rrpr{r{epuo n 4 pasa r{eHbrrre B arMo-
cSepax cBepxrl{raHToB, qeM ua Coruqe. Jft,rnr.rr.r yrJrepoAa AoBoJrblro cra6rr n no-
)HaTCf Ha rrp.frr,roJrrlrnefiHyro qacrb npuBoft pocra. IJoerouy Bo3Molr{Hbre omu6-
nlr n ryp6yretrtlroit cnopocrr4 oqellb MaJro Brrr.{flror IIa coAep}r{aulre yrJrepoAa.
Enen4r,rponallr4e Jrr4lrr{[N{r.r Apyrr4x DJ]eMeHroB r.r HeBepHoe oToiriAecrBJreurle [pr{-
BeJro 6br K yBeJlr,rqeHr.{ro coAep}r{arrr4.rr yl.JrepoAa. tr{alreneHr.re reN,rrreparypr,r c rJry-
6urrofi Lr Apytl,Ie no4o6ur,re a${enrrr, flo-BI{Ar{r{otry, Ire }roryr BbrBBarr, aroro
flBJlelrr{fl. Vuepo4 II cepa I4r{eror 6ruenue rrorerrr{rraJrrrr BoB6y[{AeHux (tg:7,5
u gs -r 7,0) tt [pr,IN,repHo oAr4I.raHoBrJe ,ssv4snlellrHbre rrrrpr.rHu ruur,rii, Ho Mbr
tr{r{eeN{ IlopMaJrblloe coAep}r{aurre cepbr u 4e$raqr,rr yrJrepoAa.

3. Haftgeno, qro coAeplriaHr're Harpr,r.rr rroBr,rrleHo. flpuueu BerrtrrrtHa ero r{B-
6nrrxa rel,r 6orrrue, uelr 6o;rr,lue cBerrrl{ocrr,, T. e. Macca BBeBAI,I. .(rr o UMi senu-
quna r.ra6r,ruta llaxoAr{rc.fl ts npeAeJrax omu6ox onpeAeJrerrrra. ,(na I Cyg ua6rrroH
Harpl,Itl ylr{e Bal,rerel{, a AJr.rr p Cas lra6uron cocraBJraer 6oruuyro BeJrr.rqrrrly -0,7 n .norapr.r(rue co4epfliallr4fl. Co4epixarrue lrarpr,rrr onpeAeJr.rrJrocr rro cna6rrlr
rr cpeAHr.{M JrI,rIrrr.EM, oqerrb cr{Jrr,ribre Jrr'r}Irrr{ D, u D, IIe rrcrroJrbaoBaJrr4cb. floarolty
oruu6Ha olpeAeJreIIr{.rI coAep}Iiaur4.s Harpr{.rt cpaB}rr'ITeJrbIIo IreBeJrr,IKa, rr ero cBepx-
o6urlre tvrbr crrltTaer{ AocroBepHr,I}r.

4. Bepoarno, r.rl,reercfl ue6onrurofi 4e$lrqrnr peAfirrx BeN[eJrr, r aruoc$epe
a UMi [o cpaBrleurdro c arMoc{epofi t Cyg. Cne4yer HatroNrHr4rb, sro cr UMi
flBrIflerc.fl Aorrronepr4o4uuecHoft qe$eu4ofi c$epnvecHofi cocrasrsrculeft, a T Cyg
trpItHaAJrelxlrr n unocHofr cocranrarorqefi BBeBAHoro IIaceJreHr,r.fl f anaxrunu.
Boauotxno, ne6o"nr,uroe paaruque B coAeplr{aHI{r{ peAr(r4x BeMeJrE, Br,rBBalro upI4-
HaArIelr{HOCTbro H paSr.rbrM Tr,rIIaM rraceJleHr{fl, R 3Be3Aailr paSHOrO BOSpacTa.

5. Hu ua o4uofi crenrporpaMr,re r{ccJreAyerrbrx 3BeBA Mbr ue o6napyrxunu
Jrr{Ilr{ro rrrrtrlfl,. B ra6n. 6 4au eepxrurft upege;r coAepx{aIIr.Lfl lrtt'trin B rrpeArroJIox(e-
r'Ir4r4, qTo sKBrrBalerrTrra.fi rrrr4pr,rlla peSoHaHcHofi ruHur4 rrl.lT\lfl, x, : 6708 A ue
npeBbrruaer 0,02 A. Bepxnaa rparrr{qa coAepx{aHr.rrr .rrr4rrdfl npl{Mepuo n 10 paa
rrpeBr;r[aer coAepmaur{e ruTtnfl ua Counqe. floarouy MbI Hr,rcero He rfo?fie],r cHaBarb
o peaJrbrroM coorlroureHrrr{ coAep}r{aHux illrrux n arlroc$epax Conlrqa r{ cBepx-
u,rraHToB. Ho uaaecrno, qro rruruit na Conuqe yirte qacrrtqHo Br,rropeJl. Ero co-
.AepffiaHr{e n arrrocSepax MoJroAr,rx BBeBA rr B r{e}r{BBeanrrofi cpeAe cocraBJrfier
lg'l (Li) : 3,00 [12J. lloeroMy Mbr Mo]r{eM Baxrrroarr4rr,, qro B arMoc$epax cBepx-
rr4raI{ToB coxpaIIr,rJrocE, Meuee 10% uepnouasarbHoro noJIl4rrecrBa rtrrrrtr.

6. Jluunu Sr II oxaeaJrr4cb r.renpr{roAr{r,rMr{ ItJrfl orpeAerreur{fl coAepx{aHr{fl
r{B-Ba oqerlb 6ornmoft r.r}ITeHcr4BrIocrrl. flo arofi rne npI4qr{He l-IeroqHr,r oflpeAeJre-
Hrrfl coAeplxauua 6apua. @axruqecxrr coAeplnairue 6apua ocHoBaIIo na oguoft
JIMII'TIL.

7. 3nes4a p Cas cornaclro KaraJrory nepeMeuur,rx BBeBA [11] 6rua orHeceHa
r( trepeMerrur,rM BBeBAaM rrnua R.CrB. I(poue BHeBalHbIx oc.na6;neuufi 6recHa, atu
BBeBAbr xapaxrepr,rayrorcrr 6onrruurt ua6rnHou ylrrepoAa. flocxonsxy p Cas uueet
TaHOe H{e COAep}HaHr{e yrJrepo[a, Kar( r4 Apyrue cBepxrrrrallrbr, TO rrpI4]IaAJIeE(-
Ilocrb ee K rpynne BBeBA rlrna R CrB cranonrrrc.fl BecbMa cour'rrarenrrrofi.

B aaH.rroqerlr{e aBropr,I Bblpax{aror rny6oHyro 6;raro4apuoctr, l. H. Illapauo-
Bofi Ba 6onruyro troMorlb n o6pa6orHe Marepr{ara utr4. C. Cananosy nIl.Surr-
TI4Cy 3a trOMOII{b B COrrOCTaBJreHr{rT CLIJr OCqr{JIJr.fITOpOB.

l\tlart 1979 r.
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Tou LXIII, 1981 r.

v[$.523.542.841

CTIEITTPAJIbHLIE HABJIIOAEHIIfl HD 206267 
'

orollt[ECTBJTflEMOfl C PEHTTEHOBCLIIM
I4CTOqHIIHOIVI CeP X-4

T. C' Ia.nxuna

C qeff,rO BbIEBJIeELIfl OcO6eEHOcTeIl, [OArBep]ItAaIoIII'Ix [paBi{JIbEOcTb orO}I(AeCTBJIeE'Ifl

peurreroBcxoro ucroquflr{a Cep X-4 co cner{rparlbno-groiinoii anea4oil HD 206267 ' npoBeAeg

aEaIrr4s cIIeRTpa roclegnetl ro 35 cnextporpaltMal[, IIoJIyqe[IlbII{ B IIIoEe - aBrycre 1975 r'
sa 1220-uru pe$rrexrope o6cepnaropuu.

Crrenrp#rnore na-6.rrrogenug B Ar.rarraaoHe Arirrr solrs 1,3650-4950 A fle [or(a3aJrr, fipoflB-

JIeEufl cBrrar.{ HD 206267 c penrreuoBcr{I'Irr r'IcroqElrrolr Cep X-4'
Bngnrennrre ocofie11Hocrrr B cfienrpe HD 206267, TaKrIe, KaH ]rairrrql're 3MI'IccIlrr ts JrnEI'Iu

He II 14686, pesr{r{e a6cop6qr.rouubre -rrApa B JliIHIr-sx BOAOpOAa I'r reJlr'IE'rreper{eEEocrb r',IErelr-

SLTBEOCTT{ CleHTpaJIr'EbIx ltrRLtI-t LI npyrlre, cBIIAeTeJILCTByIOT O HaflIlq[I'I r1poTfi]fienuoii, c ne-

paruOlrepuoii IIJIorrocrhIo, 06O;io.IItII, oxpyrirarorqell r11as11EIii I{6MIIogeHr' Haii[eno, qto'

CIIeI{TpaJILIInIe }iJIaCCbI I{OIIilOI{eHTOB paBIIlqaIOTCrI Ee 6oltee qeIU Ea OAuH CIIeI(TpaJiLHbII-I

rroAr{Jracc r.r olpeAeJrEIOTCfl r{a}i o6i + o7.
Otuomenr,te lracc HoltfloHeuron, Harllenrroe rI3 I,Ix (prrBbrx fiyr{eBr,Ix cl(opocreff' paBHo'

1,7. flolyarrrnJrr,rTyAbl ;ry.tenoii cfiopocTrr TJIaBIIOIO fi BTOpLIrrHoro I(oMIIoIleHToB paBELI COOT..

BercrDcHHo: I{,: gg, -I(, r'tsueRRercg or -120 Uo *150 xrr/c'

THE SPECTROSCOPIC OBSERVATIONS OF HD 206267 AS A POSSIBLtr COUN'

TERPART OF THE X-RAY Cep X-4, by ?. S. Galkina.- To confirm the probability of

the X-ray source Cep X-1r associated rvith a binary system HD 206267 , the spectrr.rm of the'

spectloscopic binary systcrn HD 206267 is analysed on the basis of 35 spectrograms rvith
tire 4isperiion 36 .l/mm in the region of i4950-3650 A, rvhich were obtained with the'

1220 mm-rellector oI the Crimean Astrophyslcal Observatory'
These observations shorv no evidences Ior the association of I-ID 206267 rvith thc X-ray

soulce CeP X-4.
Strong absorption nuclei \,er.c olten revealed rr.ithin the broad Balmer lines altl sorneti^

mes at IIc I ancl FIe II lines. The rveah emission at the red eclge oI 2v4686 of the He lI line

is obvious. These peclliarities point to the presence of an irregular density envelope, surro-

uniling thc primary component. The spectral t5,pes oI the components differ olrly by one

subclass antl are estimated as 06t .l- O7. We conciucle that the tID 206267 is a spcctroscopic

binary rvith the massive cornponents. The latio of the tnasses (q) of the components was fountl
equal to 1.7. The velocity amplitudes lrom H I, I'Ie i, He II lines are: 1(r:36 l<tn/s, 1(2

varies lrom - 120 to 150 hn'ris Lor thc primary ancl the seconclary components, respectively"

Cuexrpanluo-4nor,lnaa BBeBAa HD 206267 flBrr.Eercfl oAlroft I4B sBeBA ualtrefi

trpoIpaMMLI rrCCJreAoBallllg Tecrlbrx ABoftIIbI\ CrrCTelI, OTOII{AeCTBJIfleMbIx c peHTIe-

HoBcnlrMrr r,rcroqflr.{HaN{u. 3ry cuenrpa,rrbrlo-ABofi}Iyrc BBeBAy oro}I{AecrBJrflror

C perrrrelroBcHr4ilr IrcroqHLII(or{ Cep X-4, orHpLIrbIM B 7972 r. [1]. Ho 4o cl{x nop
erqe 1re HafiAeHo y6eAi.{rerbHr,rx npr,rarlanoB B IToJILBy rar(or-o oroil{AecrBJleHr{fl,
r.r Bonpoc aror ua ceroArr.flrrrHr.rfi gelrs ocraercfl orKpLIrbIM. Hyrxnr,r eqe IIoBr,Ie

Ira6JrroAeHLI.E, IroBr,re IIOI,IoHI{.
flepnue cnexrpaJrr,rrbre r,rccireAoBaHrl.rr HD 206267 6rtnlr cAenanu Py{ycoiit [2]

rr fiJracHerrou [3] . I4nra 6ruio yctauoBJreflo, sro gra BBeBAa.flBJl"Eerc.fi cneHrpaJll-
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rro-ABofiHofi c oAr{HoarHbrMr.r rrrlrrrrflMrr, c trepl{oAorf 3,7 Alrfi. JIr4HIaft ntopuuuoro
r{oMrro}relrra rorAa BbIflBJreHo }Ie 6rrno. Py$yc orMerI4JI cJrox(Hyrc crpyxTypy JIE-

uuks ctrer(Tpe, a IdMeHlro: HetrpaBrrJrbHoe pacnpeAeJleIII4e I{HTeHCI4BTIO0TI{ BIIyTpU

.Trr.rHtrru, ro.flBJreEr{e peSKI{x fAep B qe}Irpe, a I{HO,rJ(a I'I B KpLIJIbflX lrmuft BoAo-p-o-

ga. B uoc,regyrorlre ro4m ua6rroAeur{fl HD 206267 6nrnu auuaoAuuectltttll.t. He-
KoTopbre cBe[etrr4.n o r.reft uomgo nafirra B uccJreAoBal{tr{flx, rtacalolql4xcfl qeJloro

noMrrJrer(ca BBeBA rrdra O 14-71.
trlurepec n HD 206267 aoapoc B cBrrBlr c o6uapy;HeHIleM peurrelloBcr(oro I43rIy-

qeHrr.a r{B or(pecr}roctu atofi sBeaAbr.

B 1974-1975 rr. Xeftc6epr r,r Xauuepm;iar IBJ uByqLUII4 Hecr(oil],Ho crenrpo-
f,paMM HD 206267 c rdeJrbro rror{cna BoB}roEiIr},Ix aMl{ccrroHlrblx nranr,rft ftar( trpr-
Brla6a rrorepr{ r,raccbr. Peaynr,r:ar 6r,rn orpuqareJrbHbr}r, H_uxanrax SMrlcc[o]rrrbrx JIE-

uufi g o6lictIa I 3750-6680 A olrr ue o6napv*iu;ru. Itpalrtrroll rr Peluen [9],
trpoBoA.E trccJIeAoBaIII{e cuel(rpolpaMM HD 206267' co6paHIILIx IIMtr Ba trepuoA

c-L936 no L974 r., ycrarloBr{Jrtr npr{cyrcrBr{e }IenoTopblx JIuHI4ft cuenrpa BTOptrq-

Horo noMtror{errTa r{ BbICI(aBaJrII npeAnoJropl@Htro, qTo oTa clroTeMar IIo-BuAuMoMy,

cocrotrr r{B BBeBA cnenrpaJrbrrbrx r{JraccoB O6 r 09. Bropuuurrft RoMtroEeHT ou-
,creMbr rrMeer 6onee uoa4urafi cneHrpanrrlr,rfi r(Jlacc, qelf rilaBul,Ifr.. Itmr. 6rrnu ro-
.Jryqeubr rar(me Hecr(oJrr,no oqeHox "nyueuofi cxopocrl{ BToprrquoro RoMtroEeETa

rrB rr3rlrepeuufr. t:ar,ufr. He I u He II, noropbre AaJIId [J]fl ee lroJlyaMrrJrtrryAbl BeJrI4-

tw.gy lir: 298 * L4 x.*lc..(ra r;ranuoro ltoMtrorregra sgaqenae K1 EafiAeuo
parnuu--g B0 nrr,r/C tro JII{}II,Ir1},I H I u 704xulc tro TIIIHI{aM He II, rolAa fiaR JItr-

iruu He I uoxaaanr.r BHaqIlreJILIIo Mellbmylo alIUIIITy,qy, Kr : 22 rtulC. pru as-
ropbr, ran Ere T(aK rr aBropbr IB] , ne Hamrrrr rrpI,IB]Iar(oB 6lrcrporo trepeuoca Maccbr

uti raHrlx-nu6o gpyrux a{tleHroB, Horopr,Ie MoUIIT 611 4arr, perTler{o^Bcnylo

3Mtrccr4rc, r4 Br,rcr(a3aJrr4 coMHeHr4e B rrpaBr{Jrr,HOcTI{ OTO}ItAeCTBJreIrr(fi HD 206267

o pelrrrelroBcnl{M r4croql{ultoM Cep X-4.- Hamu trepBr,re na6nroAerrras HD 206267 6rrlu nponeAel{br B uroue-aBrycre
1975 r. Ha 7220-yl,r pe$rexrope o6cepoatopun c 4u{paHqI(oHHbrM ctreltrpo1.pa-

{ou c gncuepcuefi 36 A/uu B o61acrl4 }"3650-4950 A, ua trrlacrllnnax Kodak
iOg uO. C 26.VI uo 2B.VIII 1975 r. 6r,rno uoryueno 35 ctrer(rporpaMM.

Jlyuenre cnopocrrr KoMnoHeHToB ?,,' flperrAe Bcero Bce ctrer(Tporpalrmrr-6nruu
trBMepeHbI AJrfl otrpe[eJreHllfl nyuenofi cxopocrtr' {.rr1-uau^ep-e^uu4 6ry1iv sE8p19I
cre4yroqre rwnai.H I: H, ?'"4340,468,H01"4101,737, JI" 13979,075, H81,389910:5-!
He 1"3835,396; HeII: tu4199,83, ?'"4547,89,1.4685,68; He I: )"4026,165, ?'"4477,477

uHuKCaII.
Cregyer lroArrepnuyrb, HaH ylfie orMeqaJrocb Bbrme, qro JruEIrI{ trorJlorqerrufi

B crrefirpe aroft BBeBAEI IIMeIor AoBoJIbHo cJlo)fiHylo CrpynTypy; ero sarpyAI'IEeT

Ta6.tra'qa t

Papnarr,r;,re cftopocrrr (u, r nui c) Nourronerrror] I{D;1206267 ra uetuepenrrii.rrunufi noAopoAa,

IJ.D.
2442.. .+ K CaII

'st,s52l';99,517
000 ,2192
6(-11,1169
602 ,493
|o4l,/+tll
648,t]. ,2

6z19 ,469
650,452
651 ,4 51
653,4.17

oP,2g5
0,443
0, 706
0,969
0,245
0,366
0,632

0, 9tt
0,L77
0,446
0, 976

f 61+

-i'54,
_83

-54t+87
+tIl

--J *

-76+67
-i-51

-4fi

+64

l-58
+66

-1tl
-82+90

+107at

-lt7o9

146
-Bl)

i-158
+r46
._89

-107-i_143

-t40
-]_BB

-16
-15

--11,
-- 15

-12-l-5

l-1 t
-14,

+15

-l-60
-Flt

-76:
UJ

ilprMeqarrrre, Omu6na r,rsMepeHlrr D?, cocraBJlfier t3-9 nM/c.

rrou[BoRaurrono rr rreiirpalr,uoro rerlrfl n rnnulrlK Ca II
H I I lroll I HeI
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Puc. l. ll;rrorrr,rrrro Jtvrr(,lu ('ttolrucrn rJaB-
Horo (crr.notuuax .utrrrrur) rr BTolll.tqlroro
(rurpr'rxonan) riorllorrctnoB n (ryuHqrm rfaar,r
rt) l,r:]MCl)oInlflr{

J - JnHrrrr BTollrrrrlroto riox{rro}IcrlTa, 2 - 7l I,
,-1lcII,4-lloI

Hufl ryqeBoft cnopocru fro JrrrHIrflM BoAopoAa Mbr, naI( [paBrdJro, 6palr qerDrpe
trLl,zrurtpt: Hr, Ho, Hr, H, rr Jrrrrrrb r4rrorAa H", nocrolr,Ky trocJreAuaa 6.nen4rapyer-r
c H Ca II. MancuuaJrbHa.fi omu6na ualrepenuft B cpeArreM cocraBJr.Eer -l B -9 rru/c. Yro xacaercr, ,n:'z,uvrfr. He II, ro rpl{ Bblql{crel{r4r4 nyuenofi cnopocrn
sara6onnurraft nec npugaBaJrc.a iltrrvru fu4199,83, rar uara6onee sucrofi or 6neug,
aaten 6paracb illtuttfl. X454l,Bg ra rrenrmnft Bec trprrAaBailcfl. rrrrttw ?u4685,75,
nocxoJrbr(y oHa r4cxax{eua eMr4ccrrefi, roropa.E B Her(oroprrx Saeax 6rr.rra .asuo
Br4AHa B KpacrroM KpbrJre Jrtrt]dtrryt, B Apyrrrx - Ee.EBrro. lIe xrw:Hl/lfr" He I gnn otrpe-
AeJIeHI{E u/ B ocHoBuon 6pa.nacb JtfiHaflX447 1,. Jlr.urrara Bropr{qnoro KoMtror{eura
nara6onee qerr(o [po.rrBJrflJrzcr, y nrauuft He II. Peaynrrarrr r4aMepeurrrr,nyuenoft
cxopocrr4 r(oMroueuros HD 206267 upune,qenrr s ra6[. 1 r,r noxaaanrr na puc. 1.
(DaebI Ha6rrogeuvrfr" 6rura sbrqucJreHbl c reprroAoM P : 3970875, 4aurlr,ru n [8J,
3a HarraJrr,Hylo Srroxy B3.fl T MoMeHT npoxoffiAeHufi qepe3 rreplracTp
To : J.D.2442233,290'

Itax Br{AHo r{B prrc. 1, ryuerafl cr(opocrb rJraBHoro noMtroHeuTa I4aMeHsercg
B [peAeJrax -]-80 mu/c uo JrrrHr{.EM BoAopoAa u He II. tr4amepeuraa uo Jrr4urrr4
He I, xora arrrx oqeuox r're rar Muoro (rcero 5, uB nlrx 4 - s o4uoft r(BaAparype
rr oAHa - B rrporrrBorroJroErlrofi), n rpe4e.nax ofiu6oK raarrepenrft coBrraAaror c pe-
ByJrbraraMrr uo H I u He II. Jlyueraa cxopocrb BropuqHoro noMrroHeHra rraMe-
Hflercfl B rrpeAeJrax or -720 

go *150 nrr,r/c. Cpe4uflfl cxopocrb Bropr4rruoro r(oM-
troHelrra (1r) uprarrrepuo rra L5 Hru/c Bbrrrre cpeArrefi cxopocrl4 rJraBHoro noMtroueH-.
ra (T1). Cre,qyer, Mo?fier 6rrm, orruerr{rb, rrro n Saae 01638 JrtrrHlI.fl HeI }"447L
EMeer peanuft r(oMtrouerrr Ha paccrof,Irrrrr onoJro f 320 xu/c. Ho naxoso ero npo=
lICXO,fiAeHr,re, [OHa rpy[Uo OAHO3HaqIIO O6r,sCn[rr,

ConocraBnss Eaurrd peayJrrTarbr c reM, qro [oryrleuo FtpauurouoM r{ Pe4rnre-
uou [9], cJreAyer oTMerr{Tb 6o.rnuroe pacxoxAeHr4e B oqerlxax aMrrJrr{TyAr,r ryrre-
ooft cxopocrrr AJr.rr Broprrqgoro noMuoueHra. flocne4nafl rlo AaIlHbInr [9] 6onrnre
qeM B ABa paSa npeBocxoArrT SHaqeHr{e, rroJryqeHHoe HaIvIu. aru pacxonrAerrr,rfl
B oqeHxax ur AJtl BTopr4quoro Hor,rrroHelrra, uo nceft BepoflTrrocrr,I, o6ycroBreHbr
TeM, qro aBropBr [9] upunurtra,nfrsaJtrrrfrvt Broptlquofo HoMloHeHTa pesr(rIe a6cop6-
rtrnroHrrr,re flApa, HoTopbre BpeM.E or BpeMeIrI{ rroflBJl.slorcs lt y nun]/lfr. He I u s
HpbrJrr,.flx Bo4opoAubrx nraurafi. Borr,ma.s aMrrJIrIryAa u, (II) r{Mrd rroJlyqeua, Kart
BrrAlro us ra6n. t [9], raneuuo rro JrrrHr{flu He I u H I. Ec,nu uoclrorperb Kouryphr
Bo,qopoglrr,rx nurtufr, [Jrfl paaJrr{qHr,Ix SaB, B qacrHocrl4 KBaAparyp, To lIoE{Ho Br4-

Aerb aclrMMeTpr4ro, IIo ilo rrr4M trpaHT?rqecKr4 HeBoSrvro2r{HO BbrAeJrrrTb [Jrfi ,rSMepe-
luurtr ur Jrr4Hr,Irc BToprrquoro KoMrroHeHTa. Hauru peByJIr,Tarr,I o[peAeJreHr,Ifl r7r Aalor'
qJrs orHortreHil.E Macc r(oMrolreHroB BeJrlrqrrHy q : D)lrllftz, paBr{yrc 1,7, notopaa.
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IISMepeHI,Ifl ll, eCTeCTBeHHO, BHOCI{T
omu6Hra. flpo{u,ru ;rrynltfr. Eanr,uepa
crrJrbHo rrcxax{eHrr: 1) rnragoru nmuuft
He II n {no.netonnx }rpbrJrbflx, 2) ua.rro-
Hter{r.reM :lnrr,ufr B Topr,rqHoro r{oMrroHerr-
ra. 3ro o6crosrenrcrBo coBAaer rar(yro.

/2 claryapr), qro, KorAa cna6rrfi r(oMno-

7 Hg}{T clrex{eH B HpacHyro qacrb cneHrpa,
JTrrHlrfl BoAopoAa 6y4er npn6.ntrBrrrerblro
cr{MMerpr,rqHa r{ ,qacr rrprrMepHo trpa-
Br{rrbHyro cftopocrb ({aan 0,6-019).
B upornnouorroxrubrx {aa ax (0, 7 -01 4),
norAa cna6rrfi r(oj\[uouerrT cMetr{eH B.
r(opoTKoBoJrHoByrO qacTb crreKTpa, RoM-.
6uuaqlra rruuair He II ra rranraft sro-
pr4rrHoro r(oMtrorreHTa cMerr(aer BrrArrMoe.
sApo JrrdHr{r H I B ary }r{e cropouy.
Taxas no,v6ranaqr,ra 6y,qer rpr4BoAr,rrb
It TOwIy, TITO aMIIJII{TYAa U,.IIO JItrHIltflM
Bogopo4a B arrrx Saeax 6y4er rre .

CI(OJILHO yMeIIbmeHa, qTO U 3aI{eSaeTC.E
rro Hamr4M r4aMepeHr{flM. ,{na ar,ruuc.ne-
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Iara, 1975 r
Horrep I

cnrHr- |pal IIpurre.raHr.re

Jlnultr,r norJrorqerrrrfl H
UI'IpO(II, y Hr, ?11:542 t
1,4200 He II aalreuro paa-
IBOeHrre

V H^. earuerrro a6con6-Y'
Ir,roHHoe 

'I[poJllrtrurtn H roriaBbrlalor
pa3ABOeHlle, r'IJrr{ qellr-
pa,rri,Hoe o6paqelrue,
13835 Ho r,rlreer pe3r{oe
a6cop6qlronnoe E[po, y
),,420t) He II na6nrogaror-
c.n pearuii rr paarrr,rrblrl
ITOilIIIOIIEIITI,I

Jft,rrrr.u,r H uerxue, y 13889
H. aaue,Hrr gna a6cop6-
uuouHLrx lgpa; y ?,2200
He II nalrepeur;rABe yBr{rre
a6cop6qr.ronnne IeraJrr'r,y 1,4686 He II :ranxe gna
a6cop6quouuurx fioMrio-
rreura. JTlrrrrrr,r He I olrg-
rrbr fiali cna6at Aeflpec-
cru. llslrepenr,r pear{lre
AeraJrr,r v 14 156,53.
x437 8,0, ?,,4482,r, )"it540,1
t ?v47L2,7

JIlInr.rr,r H urr,rponu, B cepe-
Arlr{0 pesRr.re EApa
JlIrnr'rr,r H .retxue
V rrrur,rii He II )\4200,
?\4.542 npoclrarpr'rBarorcr
[Ba HONIrlOrreIlTa, rJa OA-
IIO1II I,I3 IIETI,IPEX CNE}iTPOB
y Ho Ballreruo a6cop6-
i{rlouuoe .sApo. }r He I
1,44.74, auge.nnerca Horu-

Ourrcanue Ae,rflrer"r

,[ara. 19io r

24l25.Vtrr

25126.Vrrr

26127.yttt

28/29.Vrrr

Ta6.rrrr{a 3

IIpuMeqaHue

IIOHEIlT C IJII{HHOBOJIIIO'
Boii croporrtr c gnlruoli
roilHil ?"4475,9 i\
Y 1\4200 u ?"1:542 He II
Br,r[eJrnrorcfl pearre a6-
cop6qru; y ?v4686 He II
rr Ho ecr.u rtarr 6vnro o6-p.''
parqeErre B cepeArrrre
Jluunlr H uruponn,y i,3835
ABe pe3r(r.re a6cop6qllra rra
paaMrrroM {oHe, peanaa
a6cop6qua Br,rAEa r.r y
1.,{02ti; ua HpacHoM fipbrire
He II X,4686 3aMerno yrr-
JIOTHeTUe CIreRTpa, BepO-
,ITHO, 3MI'ICCI{rr

Y 1,3835 4ne peaxlre a6-
cop6qzlr lra paarrrr,rron
done; Hu pacmrrperra, y
H" nan 6vrro ecrr, o6na-p"
u{eHre B qeHrpe, y14686
ecrr pearuft r(oMrroHerrT,
X 4.542 xa'xercfl pa aABoeH-
HOII

Y 13889 c AJrr{}rHoBoJrrro-
Boii cropoHhr pe3Harr a6-
cop6qufl; Hu lr H, paa-

rur,rrrJ, B cepeAr{rre flpHrle
flApa

Peaxas a6cop6qnn rra-
I{JIAAbIBAETC'I HA'II,ItIIIrc
11 I I SBB9 c{uo.uerorori
croporrbr. Ha ctrer{rpax
32 u 35 rorrBr,rrracb cra6afl
y3fiarr SMI,rCClrR C npaCUOrf
cl'oporrbr y I( Ca II

HoMep
cIIel(T-

pa

27l2\.yt

5/6.Vr r

6/7.Vr r

7/B.VIr

8/9.Vrr

22123.yrtr
23124.Vtrt

1.-2

J-4

5-7

8-11

L2-1.4

15-18
t9-22

,r-rrl

na 9a

29-31

D9

JJ

ilyqltre corJraoyerc.E C oqeHHofi cueHTpaJrr,Horo r(Jracoa BTopr4qHoto KoMuor{eHTa,
troryqeHHoft HaMI{ BtrepBbre IrB rr3MepeEr,rft orHoctrTeJrbHblx r4}rrerrcr4BHocrefi
Iruuufr. He I r He II B cuer(rpax HoMroHerlroB.

,(ra oqeuxl{ cuer(rpaJrbHoro r{racca rioMtroueuroB HD 206267 6panucr ,nr,r-
Eurr He I u He II. .{auurre trBMepeHrlft aHBrrBa.ireurHbrx mr{purl rrar{6oJree xapaH-
Teprrbrx JtltlsLft B ctreKrpe eroft BBeBAbr trpr{BeAeHEr B ra6r. 2. fita oqe]rHr{ ctreHr-
paJlbEoro HJracCa rJraBl{oro noM[oHelrTa 6nrru nesrrt Hpr,rreprrr4 I[. M. ]tour,rno-
Ba [4] . CueHrparrubrfiHilacc rJraBuoro noMlouerrra oqeuerr HaK 06. .(ra onpe4e-
JIEEITfi CtrEI(TPAJIbIIOfO HJIACCA BTOPI{IIHOIO HOMtrOHEHTA OqE}IEIIbI OT}IOIEHIIfi HA6.
JrrcAerrHbrx ar(RzBaJrerrTrrbrx rtrr4pr4H ,TrlrHr,rfi He I lr He II B ctreRTpax rJraBHoro u
BropuqHoro noMtroueuroB. OHaaa"nocr, qro Ar.n He II'(Wx(I)lW?, (Il)),aon :
: 0,44, 4na I{e I ar:o o:rnoroeg.r{e paBr{o 0,30. Oruomeur4e DHBrrBaJreHrHbrx [r{-
puII rruuzfi He II oxaarrBaercff uouTr{ B troJrropa paaa Bbrrrre coorBercrByroqero
oruomeuun AJrfi Jrtrrruft He I. 7is ororo orrrortretlslVx(T)lWx (II) rruuufi He I
u He II B ctrenTpax KoMtroHeHToB Motrtuo BaKJIroqr{TB, rITo paarrtrqa cnenTpaJrbHbrx
r(JlaccoB ItoMtrouerrToB I{e Mo}r{er 6u:rr,, HaH 6nrno nonaeaHo B [{0], 6onr,ue oAuoro
cueKTpaJlblroro lroAr(Jracca. TaHuM o6pasorr, cueltrpaJrbHr,rfi KJracc BTopurlEoro
KoMrroHeIrTa 6nuaox H 07. Paeuocrr cBerrrMocreft xolruoueHroB troJryqaercrr
paBlroft [prrMepHo oAr{ofi BBeBAHofi BeJrr.rqr.rHe.
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Oco6euuocru ftogrypoB lulrinfr. B cnemrpe HD 206267. Ha puc. 2 u 3 noHaaaurr
Rorrrypbr nntaufr. BoAopoAa or H1 Ao Hrr t ttuuutfr- He I u He II coorsercrBerruo.
Sgecr Moxrr{o Br{Aerr,, rrro crpynrypa HorrrypoB AoBoJrbrro cJrox(Ha.fl . V tuaufr.
BoAopoAa qacro Br{AI{br yar(ue a4pa, oco6errHo B r(eurpax tuuufr., EafiJraAbrBarc-
qtrecfl Ira rtrI4pon-yo paaMblTyro JrrrHuro. flouymuprana nunnfi BoAopoAa cocraBJrff-
er trpuMepuo 7 A. Peenue s4pa BaMerraJrr{cb He roJrbr(o y nrauufi BoAopoga, rlo,
ny tuuufr" He I u He II, rrlrorAa r,r rro ABa s,qpa, coaAaBafi BflerrarJreur{e qeuTpaJrb-
noro o6paqe] ttt{ttrtB pa3rrbrx Mecrax cner(Tpa. 3fl,r peaHue.EApa, Ha}fierc.E, uMeror
nopornoe BpeMfi ?r(rrarrr{. B ra6.n. 3 Mrr cosru ueo6xo4uMbrM Aarb ro4po6-
Eoe otrrrcaurle Bbr.flBJreHlrrrx AeraJreft s nuruflx trorJroqeur,r.s BoAopoAa r te:nfrg.-
Ha pucyuHax trprrBeAeurr ycpeAHeuubre floHrypn runuft tro AByM-rpeM ctrenr-
porpaMMaM, rar( qro orAeJrbubre 6ucrpouepeMeHubre AeraJrr4 BAecB Moryr 6rrrl,
rre3aMeqeHlrrtuu. Jftanr,ru BTopuqHoro r(oMrroHeHTa upo.rrBJrfl rorcfl B nB aAparyp ax
rrau6onee qerfio y nuuuft He IL V ruurau 1,4686 He II MolTrHo Br{Aerr,uapuc.3
ffBrryro aMuocrrro r {aee 01177, KorAa r.[asurrft KoMtrorreHT yAaJrflercn, lrvrr.fr
cMeqeua B HpacHyro qacrb ctrenrpa. B 4pyrux {aaax Horrryp eroft ruHuz cJrox(-
nrrft ra-trepeMeuHbrft. Cna6as suvtccutfl- ua6rrogaercflfrB :l,urtrsx N III y |t4634-
4641 A.

Hanrasue arllx aMr{ccufi o cueHr:pe IlD 206267, ro-Br{Ar4MoMy, cB.EBar{o c rJraB-
HbrM KoMrroHeHToM, lr o6ycnonneHEr oHrr o6onounofi, ero ofipyffiaroqeft. Peaxue
a6cop6qzoul{bre flApa B Jrr{Hr{flx BoAopo4a Moryr Boarrrrnarr, r uporaxeuuoft
o6onouHe, oxpylr{arcqeft anesgy r{Jrrr Bcrc cr{creMy. To uogsileHrre, ro r4crreauoBe-
Hue peor(trx a6cop6quouHbrx AeraJrefi, uannagbrBaroqrrxc.fi Ha mr{ponr{e Jrr{Hrru
BoAopoAa, BoBMoxrrro, o6ycuosneno rtfioqfioBaroftcrpynrypoft o6onouxu (o6onou-
Hoft uepanuouepnofi u.rroruocr:n). Iilasurrft KoMrroHeur cr4creMbr HD 206267
cJregyer uaccr,r{uqupoBarb xan 06l.

Ocraercs sescsoft Ao KoHrIa trpupo4a pear(rrx a6cop6qr,ronHbrx r(oMtror{eEr
y trwuvrft He I, n qacrrrocrrr cJroxrHa.s crpyr(rypa Horrrypa )"4471. A. Pearue
a6cop6rlrouu6re HoMrroueurbr fioflBJrflrorcfl n c Hpacuoft, u c Suonerosofi croporrbr
co cMerr{errl{errr -1300 ru/c u 6oree. Boauomno, .rro HD 206267 - rpofinax cu-
creMa, peafirre flApa c 6onnrluu cMerqeHrrer\{ B Jrrrurr.flx He I ra BoAopoAa o6ycnoa-
Jreubr rperbrrM r(oMfiouesrorr. Dror Boflpoc Hy]r{Aaercfl n 4anr,uefimeM rlayqeHtrtr.

9ro Hacaerctr cBflatt c peHrrenoBcnr{M r{croqHtrKoM Cep X-4 rJraBuoro rr BTo-
puqHoro r(oMrroueuroB crrcreMbr HD 206267, noropbre flBJrflrorcfl BBeBAaMrr rJraB-
nofi uocre,qoBareJrr,Hocrr{, To oHa He troilyqaer rroATBep}fiAeHr4f B peByJrbrare
trpoBeAeHHoro r{ccJleAoBar{r{.fi .

B aaxnroqeur4e xoqy Bbrpaar{rr, ucnpeHr{rcrc 6raro4apuoctr, A. A. Boapuyxy
3a IIOJIOBHbIO COBOTLI I4 SaMeqaHlltfl.

lVIafi {979 r.
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AnAABI\{14fl. HAYIT CCCP

I4 3 B1' CT 14fI Ii P],I 1\{CH O ]U A C TPO q)1I IJ I,ltIE C }i O}I O E CDPBATOP I{IT

Tou LXIII, 1981 r.

YAH 524.33+524.352;"

CIIERTPOOOTOMETPIIqECHOE I,ISyIIEHI,IE AS 353 -
SBESIbr TI{rrA T TEJIbTIA

B. If. Kpacno6a6qer

flo cneHrporpaMMaM, rroJryqeHrrBlM ua 2,6-tu reJlecxorle l(prrlrcxoft actpo{zarvecxofi o6--

cepBaropr{rr c rroMorrlbro cnenrporpa{a c EJreRrpouEo-otrrrrsecftuM npeo6paaonareJleM, rrpoBeAe-

Iro orolxAecrBJreErre aMrrccrrourbrx uuuuft, cpaBur4TeJrbEuft auanua tax arBIrBaJreETEBrx ltrrrpl4u
r4 r,rnTeucrrBEocrofi a cfler(rpe BBeBAbr AS 353. flo auuccrouublM Jlr.rnrrf,M Fe II onpe4ereno
Merr(BBeB[Eoe rrorJrorqeur{e (Es-v:0,7 +- l,ryL). Oqeres crrenrpaJrburlfi ruu anea4rr (F0 -
G5). Paccruotperm (fuar,rqecrrre ycJroBrrr n o6onoqxe BBeBABT. O6uapyxeuo aEoMaJrbEoe'
ycraJreutre Eeroropbrx urasraft Fe II ll Ti II, uporacxogffrqee oAEoBpeMeEEo c ycrlJreEr{eM BoAo-
poAEErx nuuuft H* r.r HB.

THE SPECTROPHOTOMETRIC INVESTIGATION OF THE T TAURI-LIKE STAR
AS 353, by V. I. Krasnobabtsez:.-'The identificationof theemission lines and comparative
analysis of the equivalent widths and intensities in the spectra AS 353 were carried out using:
the spectrograms obtained with the image-tube spectrograph of the Crimean observatory.-
From the analysis of Fe II emission lines the amount of interstellar absorption is defined
(Ea-v - 0.7 - L.L). The estimated spectral type is F0 - G5. The physical conditions in
the circumstellar envelope are considered. The abnormally intensification of some Fe II
and Ti II emission lines that occurs simultaneously with the intensification of the hydrogen'
Ho and HB emission lines has been found.

SneaAa AS 353 (353 - rroMep BBeBAbr rro r(araJrory [ll) .sBrlflerc.E BBeBAoft"

Trma T Te,rrqa c cuJrbHo paBBr{TbrM aMuccrroHHbrM otreRTpoM. Ha cuenrporpaMMaxr^
troilyrrerrrrbrx s JIfficRoft o6cepnaropr{r4, 6ornu o6napyxe}rhr xapar(Tepr{bre,qJrfl.
BBeBA rutra T Tenrqa ffpxrle lrfrHvtu BogopoAa, H u K Ca II, Te II, Fe I, Ti II
u Ap., B roM qr{cJre {ryopecqenrrrbre Jrr,IHtI( Fe I },4063, 4192 A, [21. ,(pyrofr oco-
6euuocmro clefirpa AS 353 EBJrflercfl orcyrcrBr,re {oroc{epuux rranfifr. rrouro-
rqerrufi 12, 31, orMeqaercfi roJrr,Ho crlJrblroe trorJroqeurle (o6onouxofr) c nopomo-
BoJrrroBoft cropoHbr y rrauuft BoAopoAa, Ca II. Ouenra4uo, uccJleAoBarr[e cuefiTpoBr
Tar(r(x BBesA rrpeAcTaBJrfleT oco6rrfi rrrrrepec, raR Rar( oTcyTcTBI{e {oroc{epurrx
ltfrH'frfr. troBBoJrfier cqrrrarb, uro ua6rrogaeMbrfi aMrrccnoHlrBlft cuexrp He rcRa)fierr
uMrr. 3ro B oBoro oqepeAb Aaer BoBMolnHocrb 6onee ro.rHofi oqeurz {zarauecxrax
ycJroBuft B o6oilosHe 3Be3Abr.

O[uarto trccJreAoBanbr rartr{e BBeBAbr cpaBHr[TeJIbHo MaJro. B .racrrocrrr, y BBeB-

4u AS 353 reaecrerrJrr{mb 6,necrBKpacHLIxJryqax, nx, : L1:5 [1]. Bnecn aror'
oqerren uo ctrenrpaM, rlerrrplrpoBarrubrM Ha Jrnur{ro FIo no4opo4a. B [3] [puBoAsr-
cfl Jrtrrtrb ilyrreBEre cnopocrrr xouubnenroB r{orrTypa ,r,u-rula:a Ho,

Hamefi qeJrbro .ffBJr.fierc.fl troJryqenr{e 6onee nonuoft r,ru{opuaql4r,r o ctrenrpe^
oroft aBeBAbr.

l. Ha6nro4 eulrfr tt o6pa6orxa cuer(rporpa$uuecxoro MarepuaJra

B reseuue HecnoJrbr(rrx Hoqeft B uroue rr aBrycre L975 r. na 2,6-u reJrecfione-
Itpnrrrrcxoft acrpo{lraurrecftoft o6oepnaropuu 6buro troJlyqe]ro 20 cuexrporpaMu.
BBeBArr AS 353. Hexoropue AanHrre o troflyrreHrrbrx crrenTpax trprrBeAenrr s ra6r 1."
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HoMep
crIeHTpo-
rpaMx{br

t'IabJrrrqa r

CnerrpansHsrii
UHTepBa[ i\

t7l18.Vr

t9120.Y I

112.Ylil

213.Vtrr

1.1.

1.2

4.3

14

15

t6
L7

1B

19

20

5500-7300
Ho

4000-5600

5700--7200
Ha

4200-5700

5600-7300
Ho,
H6

4100-5600

B qerBeproft Honoure aroft Ta6rtrqbr AJrfi Her{oropbrx Aar yxaaarro, qro HopMairb-
uyro {ororpa{trsecxyro trJlornocrb Ea lar{Hoft cuer(rporpaMMe rrMeror roJrbno Bo-
ag!_o4H!re Jrtrrrr,rtr. cuerrporpasuponauue trporrsBoAurrocb co cuenrporpa{rolr
CIIDM-z, cua6xteushrM Drler(rpoHHo--otrrurrecxzrrr upeo6paBoBareJreM [4] .-CueHrprr
6rrnn uoryTreHlr c Ar[ctrepcueft 100 A/r,,tr; clexrpaJrr,uoe paapertreutre onoJro 54.
Vnaeauurrft s ra6fi. 1 cuexrpaunurrft uurepBarr uepexpbrBaJrc.fl AByM.fl onouogtr-
qr,r.frMu trpz AByx paBrEqutrx uoJro]fierrr{.frx gu{paHquossoft pemernr[. B xasecrse
cuentpo$otoMerprrqecnoro crauAapra ua6nro4aJracr BBeBAa HD 2t6898 c trBBeor-
ErIM pactrpeAeJlerlueM al{eprzn B HetrpepbrBlroM Crrer(rpe [5J . Bce ronyueflrrbre
,otreKTporpaMunr 6rurr.r r4SMepeHbr na runxpoSororiferpe, Aaroqe]r Batrucb B r{rrTetr-
crapuocrsx [6]. d

2. O6t4lrrfr xapar(re[ crexrpa

Dnauccuonurrft cnextp AS 353 onaBaJrc.fi rrcnJrroqnreJrrno 6orarrru. Jlusuft
Tar( MHoro, qro Boatrunalor otrpeAeJrelrHbre rpyglrocrrr B rrx orolnAecrsneHuu. 0ro
B oco6euuocrr{ orr-roczrcfl K o6ilacrr.r ctrer(rpa c }, > 5700 A. f,Iu:uvu. B erofi qacrtr
.otrerrpa AoBoJIbIro cla6r,r (Wx 1 7 -- 2 A), aa rrcr{JrroqeuzeM Jrurrr{rr Ho, aHnllna-
JreHrIla.E mr{pr{Ha xoropoft ilpeBbrrtraer 100 A. Boo6qe, era o6nacrr, crreHrpa
y SBeBA ruua T Te,nr,qa cpaBHr4reJlr,no cra6o u3yseHa. IoaroMy oro?fiAecrBJrer{ue
B oroft o6nacru npor4BBolu{Jrocb rJraBHbrrr.r o6paaou uo ra6;ruqaM Myp [71. ,(na rou-
TpoJI.rI orolr{,qecrBJreHr.rg r4ctroJrbBoBaJrcfl ctrr{con tttr.tlft, ua6nroganmr4xc.tr B ctregT-
pe V3B0 Ori [B] . B peay.nrrare yAarrocb yBepeHHo orom[ecrBrarr ruuuu Fe II
'MyJrr,rr{trJreron 40, 46,74, 199,200, Si II myrrrr{rJrer 2, ;rrnwuu He I },5876 A
(2sP0-3sD), 1,6678 A pfo - 3rD),1,7065 L 12zpo-3zS), nuuuu D Na, aanpe-
qeHHEre ilurlrrr [N II], [S II], [O i], [Fe II] 17155 A-.

Ha puc. t uoxaaau yqacron ctrer{rpa n pafione Jrr{Hrlrr }Io. Ha BroM pr4cyur(e
ynaaarra oAHa r4B Heoroir{AecrBJreHubrx lvrtufr. }"659{ r- 1 A. FIa 4pyrux CueHrpo-
rpaMMax ptIAoM c Droft nranlrefi rrllorAa rpucyrcrByer Jrr4rrrrr 1"6597 -l I A. IIep-
Ba.E r{B yr(aaaHHblx ttutrtrft cr4Jrr,Hee. trl[nrepecuo, qro cta6r,re il:u.rrtt c lrrvatt:ul,riu
.AJII{HaMII BOJIIT r4 C aI{alorI{qrIDIM CooTI{omeHI4eM IIHTe}Icr.IB}Iocrefi na6nroAaroTcfi
B ctrer(rpe gu${yauofi ryMaHHocrr{ NGC 1976 (:rynauuocrr Opuoua) [9].

B o6nacrra cnenrpa c 1" ( 5700 A oro)fiAecrBJrer{r,re rporraBoAr{rcrr ropaaAo
yBeperrnee. OHsusareurHr,re mr4pr.rnlr aMr{ccuouur,rx rutruft Bgecb B HecfioJrbxo paBt
a ro rr Ha tropflAolt 6onrue. B erofi qacrlr cleHTpa orolr{AecrBJrflrorcfi ilm:F.nEr Fe II,
Fe I, Cr II, Ti II, H r,r K Ca II, {,ryopecqeurHEre rrrrrrr,ua Fe I },1,4063, 44.32 4.,
Mg I, He II 4686 A. O6napyrxeuu aanpeqeHrrbre .rrr,rur,rr,r: IO III] 5007 A, tFe III
?',?',4244, 4814 A. B ra6n. 2 upuno4urc.a cuncor uarn6onee cr.rJrbHbrx lwlfr. tr ux
'DnBrrBaJreI-ITHbre [rlrpr{Hr,r, SauperqeHHbre Jrr{Hrru BbrAeJreHbr B orleJrbrryro ra6.uuqy
u 6y4yr paccMorpeHbr Hl4)fie. B ra6r. 3 ganrr ar(BrrBaJrelrrnr,re rtrr4pr{Hrr uefirpanr-
Hofo reJrrd.fl tr BoAopoAa Iro BceM AaraM. Oruocurelrr,nag omra6na axBr{BaJrerrTrrbrx
irrrr4pr,rlr He rrpeBBrmaer 20%o.
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Prrc. 1. Perr.rctporpalrr{a ytracrna cleftTpa
AS 353 n paiione rlrrrr,rn Ho (:anrcr
B lrporycnaHnxx) 1/2.VIII 1975 r.

Arn ruHrrii Fe II rr Si II B cfto6Hax yHaaalrr,r Ho-
i\repa I\ryJlbTrrnrcToB

Psc. 2. Oruocutemnbre IlBMeEeErlfi oEBr,r-
BaJreETEbrx ilfipr.re altr,rccraouurlx llaufift
r{epnlre Rpy}r{Hr4 r, HBalparbl - rl,rHt4l{ Fe II
MyJrbrr.rnJreroB 37 u 49 coorBercrBerluo

fr/r,,

2

4zoo r'f,00 .frOO ,1,,"\

HecHonr,no LIHoft xapanrep r{Melor Jrrz.r:,Tlzr tlz.VIIL Jlulnlr.s Ho a4ecr, ran}He
ycr4rreHa (Wx )> 140 il; rro nunu.s IerIL{.s 1,7065 A otcyrcrnyer, a JII4III{fl D Na
ua6rrogaercg r] rrorJrou{er.uau. Jlrnr.rtalr r4oI{I4BoBa}IHbIx Mera;[JroB BaMerHoro ycr{-

. JIeIII4.g He IIOI( aBLIB aIOT'
Moxrno trocMoTperb AeraJrbHee, fiaHr{e r{MeHHo Itulluu MeTaJIJIoB ycrrJ[I4Balorc.ff

o4lroBpeNrerlHo c ycI4JIeIII{eM BoAopoAHbIx JII4HI{ft. flln SToIo paccNroTpuv. pr.rc. 2,
r4e fipylr{fiaMrr r{ HBaAparaMr{ o6oanasenbr al'Iaqe}Irtfl BeJIr{qUH wlw, w - e$s6-
BaJreHrrrr,re rxrtprlHr;r eMr{ccflonlrlrx JII,IIII,Ifi B Crexrpe AS 353 14l15.YIII, a W -'3nBr{BaJre}rrr.rbre [rr.rpr{lrbr {5/16.VIII. TaHuu o6pa3oM, puc. 2I4JIJIIoCrpI4pyer I43-

MefleHr{e r{HreI{cr{Bl.Iocrtt rmtlufr. B cneHrpe AS 353 oT HoqI4 r( HoqI,{. B uumuefi
qacrrr prrc. 2 yr(aaaHa BeJrusuua ornfl6fir{. 9epur,rur.r r(BaAparaMr{ BbrAeJIeHbr JII{-
nrara Fe II lrynsrunrera 49, qepHr,rMr4 r(pylr{r(aMr{ BbIAeJreEbr Jrr{Irrlrr Fe_II uynr,-
Tr4trJrera 37. iIerHo Br.rAHo, qro Jrr{Hr{r{ arrlx MyJIbrI4nJIeroB ycrrJleur,I: WIW > 1.

Ilprauen Jrrrr.rr,rr4 o6orax MyJrbrr,rrrJreroB- ycI{^JIeIrbI npI4MepI.Io o/II4HaHoBo; Ilcxrloqe-
Hr,re cocraBJr.trror Jrr{Hr4w X5197 u },5275 A uy.rrruurera 49, I(orop},re ycI4JIeHr,I
.Brraqr4reJrr,Hee. Myrr,rflrrJrerbr 37 u 49 Fe II lrrrrerot o6rquft nepxnnfi yposeHb zaFo,

r{ rroeroMy or}rocrrreJrr,uoe"raaueuenr4e r4I-ITeI{cI4BrIocrl4 (t. e. ue;ruuuauWlW) gttn
.Ha[{Aoft Jryt:rr!7Tr1rrpr4}IaAJre}HatrIeft arI4M AByM MyJIE'TIdrrJIeraM, AoJI}r{rIo 6rrtr, o4uua-
noBbrM. 3ayeruo 66nr,rra.s BeJII4qI4I'Ia W lW y ru:ur:fr. ?,"51"97 n )'5275 Fe II ruylr,ru-
.rrJlera 49 cnu4erenbcrByer, Br4Ar4N,ro, o6 arlouarrllocrrr Boa6yx{Aelurr arl4x ttuttuft
B crrer(rpe AS 353.
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HeHoropax Heo6rrsuocrajina6nrolaerc.E rr B uo_
BeAeulrr4 nuuwfr. Ti II. paccuorprura mturwMyJrr,rr{-
rrJreroB 79 n 3l . Drrz lrynr,rrarr;rerr,r r4Meror o6rqnt
sepxuuft ypoBeHB zzF|. Oguano rrr4urtfl l,43gbl0,(uyrrruuter lg) cu;rrHo r{BMerrr4Jracr,, TorAa r{an
'ocTaJILHbIe IIIlHIlId eTI{X MyJIT,TI{trJIeTOB [p aHTr{qe_
cxr[ r{er{B.Mer{H6r or Aarhr r( garc: W lW : 1. Ana_rorusurrft a{{exr na6"nro4aerca y .urauraft Ti II
lryJrr,Tr{trJreros 50 ra 70, raxme^r4Merorqrrx o6rquft
yp oBeur, (r, D o) . Jlv:u:as. b 168,7 O A (nryn rrurrlrer 70)
np o cro o rcyrcrByer;{a ctrexrp o rp aM}re iS I 16 .v In'.iJro BrrAHo na puc. J.

rf acrs r,urlvfr, Har( Br{AHo r{B pr,rc. 2, ue nelreua.
rorcfl or Aarbr n Aare, [Jr.E HmxlVlW = l,

Tanlru o6pasolt, [poBeAer]Hbrfi annilus 14s14s_
uer{rra aHBrdBaJre}rrHbrx mr4pT4r{ or rrolrr4 l4llE.VIII
n Hosr4 15116, VIII lg75 r. ioxaeuna.r, nro ycr.rrre_
rrr,re B oAop o4nofi auracclar,r cotrp oB olr{Aaerc.rr ycr,rJr e_
Hr{eM ToJrEno qacrrr ttwttmfr.. Ipzueu n paauoft cre-
treHr4 ycr.rJl rrB arorc.E AalHe il r4Hr,ru, np trui4rreHt alqrre
onHOMy rry,'rbTrrtrJreTy.

3. Heupeprrnurrfi cnexrp

-I{enpepr,rnnrrfi cneHrp AS 353 6rr.rruocrpoenuo I:tS.- 3. flepcoreuuocr,r, rrlrur.rrr
ua6.r3o1egyaM B ABe trocJreAoBare*,Hr,le 

";;;iii; 
Ti II

n 'l'5ll6.YIII, xor4a ua6uroganca 
";.;;;;;;;- 

Ha cneurpe 1;-16.vrrr 1e?5 r. ru-
nerprauecxlrft craHAapr - BBeBAa Hn 2tOSgS. ;1,:,1;;l::rcyrcrBvcr. 

Barucr, B rpo-
B uoneur rra6nro4enrar rrccrreAyenroft ra cralrAapr_uoft ases,{ aeHzrHoe paccroauze oruo 6nrer;- x 35o. paanoc* BosAytrrH'rxrracc uccre4yenofi u craugaprrloft BBeBAT_r Ee trpeBbrrnaJra O,rf . 

- 
fi6ii"ilvIIOE{HO CqIITATI,, qTO BJII,IflIII{E AIUOC{EPUOft 4UCNEP",, ,*'O,,,OCI4TEJIEHOE DAC-

"p 
tfl"^I 

:.IT: -a]rep 
u{r4 B Heilp epbrB,oM ctre*rp e }r @, }rnqq1g" u,,o jioi. "

resy,brar [peAcraBJrer{ Ha pr4c. 4. Ha6nrogaeunrft HelpepbrBHuft cuexrpAS 353 o6osnasen Hpyr{KaMrr r.r npecru*a,u. Ha;;;;;";;. opr*.pro 4600 ABrrAeH rl3Jrorr B HenpepbrBuou crreirrpe. Sror ,rro* o*uruar, Br,r4r4MO, HaJlrrqueronv60ro r,ra6mrxa B cnerrpe rasryueuua as gsj. ua;;;;;;r*"ro ua6nrxa xa_pafirepuo AJrr Mlrorr4x BBeBA rrrra T Te.rrrqa [lIj.
Ha5,19u cner(rpa s o6nacru cr >Z60dA, iloru.r"rnyroqraft qner B _ v :: +- t,B4,qaer ctre*rparr,Hr,rft rrok8 u2l. ilA;#;;;;, ir;;o.ryueuu,ft ctregr_panrnr,rfi rur (KB) coorBercrBye:r na6nro4aeMoMy pactrpeAefle,Zro aHeprrlu B rre_[pepbIBHOM Cr]eHTpe, rr 9ro na6.rrro4aerroe pacupeAeneuue o'eprrr,, Bepo.ffTr{o,rrcRalneHo s xa,{ofi-ro cretrenu Melr(gBeBAIrbrM u oHoJIoBBeaAHbrM ceJrenruBrrbrMtrorJrorqeHr{eM,

1g -f + gsnel

Z5

-4r
4oro UUUU 60ro ,73// i,

P uc. 4. OrsocRTeruso e pacfipeAeJrerrr4e arep rI,rr,r
"oe 

,t 
""rr"""i,"",i1r" i l, 4g60 A ^ B EerrpephrBEoM crenrpe AS B5g, EopMrrpoBaE_
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I
in

,/4 -,/t ////

/.f - ./f. /////

t'lg

4 llao. I{pbrMcHorl oocepnatoplru, r. LXIII
97



4. Oqeuxa n6xaneagnoro
r{ BOSMO}I(HOTo or{oJro3BeslHoro IlorJrolr{eHrl'ff

orcyrctnue {otoc{eprrux lalllfr troIJIorqeHl,Ig B cIIeHTpe AS 353 He IIosBoJl.fleT.

RoctroJll,SoBaTbcfiTpaAI4qI{oIlHbIMMeToAoMonpeAeJIeHIIg]\{eHSBeSAHoIotroIJIo-
qegr4fi rro or1Jrogelrio tiu6rrroAaeMoro paclpeAeJIeHI4.rI eueprl{r{ B HerrpepblBuol\r

ctreKTpeoTIIetrpepbIBHoIoctreKTpa,cooTBeTcTByIoq,eIoycTaHoBJIeEHoMyIIoJII{-
Irtr.flM trorJlotr{eHl{g ctreHTpaJIbHOMy TIrtry' Ho' yullrblBafi 6ojl}'Inoe HOilUrIecTBo

SMncc11ogHbrx lAttufr- Fe II, MO]nHO trotrblTaT6gf OqeHI',ITb lla6srtort IIBeTa' o6yc-

IosneHHlrft Melr{BBeBArrr,rM I{ or{oJroBBeBAHbIM IIorJIoIqeHrreM' rro 9r(Br{BaJIeHTHI'I}r

ilupl4HaM eMI4CCIIOIIIIbTX JII',IHI'Ifi '
brro*errre r4lrrer{cl'ItsIlocrefi gayx otrTl4qecHr{ ToHnrrx al\Irrccr{oHHr'Ix

BoSHr{Harorqr{x c OAHOTO I4 roro E(e Bepx}Iero ypoBHfl' MO}ItIro Sarlrrcarr'

flr (S )' / tr, \3
llz (sl)z \ Ir /

3ro nte oTHorrreHr4e MOlriHO BbIpasI{Tb qepes SHBUBaJIe}ITIIbIe IlupI4HbI AByx

J|\]:HI]it 14 I{IITe}I0I4BHo0TI,I HeIIpepbIBHoIo C[eHTpa B llecTe pac[oJIo}ileHl{fi 3TI,IX

ililH.Ilfr.i

rI1 wrlr (2)
rl, : -fr;l;'

Torga ua (t) u (2) uonYuaeu

(3)

Jr:l.lT7vfr,,

B BI{AE

(1)

It @l)r l)"2\r W,-G:Tt;\T;) -W
flocHOnnny Ha er(Br{BaJrerrr}rbre r[upI{HbI IIOIJIOqeHIIe He BJII{fleT' TO tsblpaEieIIUe

(5; ,rouuorrer onpeAeJrr{rb orHorrrerrra sglerlCras,ocrefi B AByx roq1ax cnerrpa,

He UCHa?fi eHI{Oe CeJIeHTI4BHLIM trOIJIOqeEI{eM'

Taxoft Mero[ (rvrero4 o6u1ux BepxHI{x yponnefr) 6srn ucuonrsoBaE s [13] RiIs

orrpeAeJreHrrfl MelnsnesAlr0lo trolJrou{eEr{fl n uaupaureHr4r4 BBeSArr 11 car r4 AaJI

peayJrbrar, xopouo corJlacyrctrIufi-cg c ApyrrrMrl' HeBaBrrcr(MbrMl{ oqeIrnaMu'

,(na upanr:I{qecltol'o r{ctroJlb3oBalltrfl oIIIICaHIIOIO MeToAa HeO6XOAII}1O trpeA-

,rpilr"urr'o- y6egurrca B 'ToM, qro BMr{cctro,Hble iln,*ttvt otrTuqec*,, ToHH].e'

Ananras aMr{cCI{oIIHI,Ix nuurafi Fe II s ctrenrpe AS 353.nona3aJl, qro na6lrcgaeuoe

BrryTprrMyJrbTZIIJIerHoe CoOTIIO1IIeHI4e I{IITeHCI{BI{oCrefi llruuft rraxoAurCg B xOpO-

ItreMcooTReTcTBI{I{ocooTIIoueHI{eMOI{JIocqI{JIJIfTopoBBI{yTpI{MyJIbTIItrJIeTa.
Czrr,r ocqrdrlJlsropon 6palucr vs 1L41.

Barerr B crrer(Tpe Oi-" ,rOpu*ro-rr"a*orr,Ho IrapJral{Melree 6neuguponauunx

t'trufr_ Fe II, ,*aioo1r" o6rquft- nepxr,ufi ypoBellb. Bce neo6xo^I4Mble cBeAeHIIfl

o6 arux Jrul{r{flx Aarrbl B ra6n. 4.
B ra6r. a oo.ruilo#r'Jrr"#o-urrnr: 1) uorraep Myrrrrrr{rrrlera Fe II; 2) repxu,ft

ypor."i; 3) uoteuqlra,u noa6yxgeHr{fl B€pxHero ypoBHr; 4) g.nwra BoJIHbr JIr(-

iiiru; 5) ,*rrrrrartilan mupuira Jlrr,rrr4; 6) ,orapu{n'r fipor.sBeneHlrfi clr1tbt ocqtrJr-

Jrflropa Ha crarl{crr{qec*uft rgs 11,nu*rero yp.ou'"; 7) uctounu1 BeJrusuH gf : K -
i{4f;"n - i15i, W - tt6l, 661x1sHrro o6oanaqeuufl B arofi Korrorrfie rr coor-

BeTCTByrouIr4e sHar{errr{t uarrrro gf nantr,r II3 CBOAI(I{ 0I4JI ocql{JlJlflTopoB e [16];

bj oo"upr6M orHortreHr{s r{HreHcr{Brlocrtr noHrtrrryyMa B.^AByx AJrr{FIax BoJIll

(r, ) foJ.eru orHoureiis.Qlr)Bbrqr{cJr.flJrucr uo {oprrryire (3). }tnaAparuoft cxo6-

noft Br,rAereHbr re Beflr.cuubr -I1/1_r, :roropsre larbe ycpeAurJrrrcr; 9) norapll0u

cpeAgero orHortrerrr4fl arrure111ni {/-Ir, roropoe HaxoAuJrocb ycpeAuerrr4eM BeJrIr-

,tutt IrlI, r{B rrpeAr,IAyulefi nononrr'r'--- 
4i"rior. rolonru g nanecenr,r Ha pldc. 5. flonsayxcl, ,rflM pr4cyH*oM' 146s1flo

UoilyquT6 I4CTIIIII{6II4 ITOHTI{Hyy1\{' IIe OT.flIou{eunr'rft HI4 MS}I{SBSBAIIIIINI' III( OI(OJIO-

BBesAHbrM rrorJrotrlelrr4eu. Tax"ofi KoHruHyYM 6lrr nOlyuelt ycpeAHeHI'IeM HaI(JIo-

rroB orpe,r{ou, pu"oono*.n,,u,* n o6ro"iri-. i } 4650 A liti< 2,15)' Haxnon

Tpex flpflMr,rx s nesofi qacrr{ pLICyHfia oTpaEtaer, BIIAIIMO' HaJIIIqI4e rOny6OrO raa-

6urxa. HaHJTOH AByX r(opoTnrrx rtrrpI4XOBLIx oTpesltoB cBf.3all C aHOMaI6HbIM Bo3-
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1.

zol 032

.t

zatr 032

5 ,58

5 ,58

5,52

5,52

5,58

5,58

5,21.

5,27

4L73,45

4656,97

4555 ,89

4778,85

7222,39

7224,3L

4508,28

6084,11

4670,17

otr

L,2

-6 
,09

2,60

2,13
2,72
2,53
2,01.
2,79
1,95
2,34
1,79

2,51

2,95

7,79
2,00
I ,68
1',64
1',73
1 ,89
1,78
2,02
1,98
1',92
1,57
1,84
1,98
2,Lz

K

I(

w
w
Gr
Gr
B
B

K

K
w
W
Gt'
( l.r'

B
B
Sir
Sir
Vir
Vir

V
Sun
Sun

atJ

tt;\

q.o

27
ltl

27

28

2B
cn

z6
JI
28
J'

28
37
28
.)/
28
,n
,a

+0,0e

-0,14

-0,31

-0,19

-0,11

-0,41.

-0 ,08

*0,21

-a,rr]

-0, 06]

73

73

38

46

25

46
25
46
25

4,0

2,3

-0,43

-0,36

-0,68

-0, 39

--0,39

-0,19

-0,64

-0,06

t 12.vrrt

0,6 3,53

3,48

2,47

4,11.

4,06

3,21
2,73
2,76
3 ,03

3,0

0,6

1,3

K

K

K

K

K
B
B
Vir
vlr

-0, 31

+0,44

6ymgenuerrr ilfrrlflfr.49 uynrr:uuJrera Fe II, uoa:rorty I{x IIeJIbss IltCtrOJIbsoBarb AJIS

ycTalroBnelrl(fl I(OIlTIrHyy*r. .(nuu:r^ax IITpI{xoBag JIuHU.fl' 
- 
COOTBeTCTByIOqaf

orllomeHr{rourrreHcr4BHoCru tudut 73 u 38 MyJrbrr{rrJreroB Fe II, C}rerueHa BBepx

lJrrr KOMtraKTEOCTrl qepTe)ila, TaI( Kar( cyq,ecTBeH TOJIbI(O ee HanJIOH'

t00



/74

2,4

6583-6548
5755

4068-4076
671,7 -67316300

5007
4244
4814

7155

2,O

Sanperqeunr,re Jrrrnrrrr B cnenrpe AS BbB

16 //i, uxt-1

Puc' 5' rlorv'reut're l{o,Tr{Hyyrta, cto6o,qrioro or rrex,BeBArroro rr or{oJroBBe,Arroro rorJroil{crrrr,

Ha pnc. 4 uart4ennr,rfi nouruuyylr rrao6pax{eH AByrrf.fl rrrrpr4xoBr,rM r4 Jrt4.rrnMtt;
PEATTTUUTT HOHTI{HYYM HAXOAI4TC.rI rAE-TO ME'I{AY OTI4I{I4 IIP,;IMI,IMI4. IJAXNOTTYsuxrnefi upauofi coorBercrByer crreKrpaJrrnrrfi ruu F0, raxn;uy nepxuefi rtrrpr4_xoroft uparuort coorBercrByer crre*rpaJrrnr,rfi run G0 - Cs. c"."riu"u"ort i""orleHell tro r{Bery B - v corJracHo [12]. Ha puc. 4 y*a,aHbr ooorBercrByroq]reus6rrrHk qnera B * V, o6ycnoBJreHrrlle r.IelnBBeBAHLr\{ }r or{oJroBBeBAHbrM norJro-qeHVeM.

?Irax, B pe3yJrr,Tare trpoBeAerrHoro arraJrlraa ycraHoBJreHo, qro na6.nro4aeuoepacllpeAeJleur,re anbprnr[ B Henpep],IBHoM crrenrpe AS 353 r{c1a}r{eHo rrorJroqerrrr-eu 
-(nepoaruo, 

rr Melr{BBeBAHhTM r4 onoJroaBea4nriy). I,ir6;rr;; ,{"era, o6ycnor,nen-Hrrfi norrorqeHrreM, aaftrrcqe' Melr{Ay 0,7 nl^1. Cir.*rpuriiirr? ,r., ,r"r4rr F0 _G5.
5. SauperqeuHrre Jrr.rHrrr{ B cnexrpe AS 358

-- B ra6r' 5 npune4enbr +3,-rbre o Barrpeqe,Hbrx Jrrr'rr.rrx B cne*rpe AS 853.Hanrrqr-e B cne^rpe tnuuit ts itl u tN IIi no,B.oJr.rrer or{eHr{r}, {lrazuecxue yc.no-sl{.g e o60rorrKe BBeSAEr, TOqHee, B TOfi SaCru o60nouxu,'"4"^ru"rffcrr DT.fi Banpe,qeHHr,Ie Jrr{}rr4rr. flo lrero-guxe, onrrcaHuo\, [tZ], Or", 
"o"rpoegbr 

r{pr,rBbre pa3.rrhrx or.rorre,mft ,.u..,uft [S II] u IN IIl. Dur xpl*r,ru ,o*uruiru, ,ru pic. 6. Ta*E{e npI'IBeAeIIbI gI'lCJIeI{HbIe sHaseHII.E oTHoCIITeJIEI{rIX Ll}rTerror.rBHocdefi, nepnee,UHI,EPBAJIBI, B KOTOPI,IX HAXOA,flTC.E I4CTI,IHIIbIE 3HaseHu.tr oTIIocIITeIIbHbIx I{IITeH

Ta6.nu11a 6

l,,,"-*-
lN rrj
lN Irl
ls rIl
Is rI]
[o I]
Io rrr]
IFe II]
[Fe II ]

[Pe II]

1 ,89
4,04
3,03
t,8
1 ,96
2,50
3,Ltt
2,9

2,0

29,5
29,5
ad ,;)
AJ,D
13,6
AR

16,2
[G,2

16,2

2, B +0,5
0, B +0,2
2,6 +0,3
0,7 +0,2
2,0+0,2
1,0+0,1
o' 5 to,1
0,5 +0,1
1,0+0,1
0, B +0,2

1"

I,
1.

3
11

5
6
2
2

rIpuMeq tHrr.E.
!. W1 uouvuena ycpeluerrrreM tro BceM ctreriporpaMMaM.
2. vlrl uoJrlveua tro crieRrpoDpaMMe 14l15.vlil.
3. Jlsurs IO Il ,u6S00, otrpeAeJre$Ho BBeBEnar rr.rnrr.E, BfiraAa or tn0olroxsofr. anv.ccauuoqtorp He6a He' o6napyxraraerc.s. Ira cuenrrorraMMax, roflJse,[b]x c ras'oft nrrcorofiqeur;;;;;;;il"o;,hrG;;

JruHr{r{EerrBMeHr{a a [pefieJrax rounocru o6pa6ornlr. Jhasu.s tO I] tr€S6S Tafi,Ite rrprrcyrcrByer.4' rlpuBeAeE,afr w?,orot ruE,,I [oJIyrIeHa ycpeAHerMeM 1no nceu 
"oa*rpo"pur*r*-, 

Ba rrcnJrrotreHrreM [arbrt6lt7.VIII. B ary gary WLltr4nail IO III] X,I00? cocrarnner 0,b.9,,
5' W1 lonlueHa ycpelHeHueM rlo cnet(rporpauruaru 1!t8'VI u i4715.VIII. B Bur Ear5r rrorsocr6 clefi-

TporpaMM gocrarorrrra gna notyrreruu W1.
6. WI roryseHa rro ctreHrporpauue 151I6.VIII.

,01

rg 1,

Dflentesr A,A enoa6, aB X11611yg' 3B wx, L



lg n,

7

y' //. ,f/O't|/t

r,19/,f,4,/7a

Puc. 6. I{punne paBrrbrx otsoflesuft I4EreucrlBnocrtt ttttsnft [N II] u [SIII

d+iiffi+,#ii:4 + ro; llJt##"qusi :o'2+ o'4

pwe. 7,I{orryp noAopo4uoft Jltrur.rr Hu 4.61L7. ylll 4,975 r, Sanzcr, B llporycRaEtrfix I

CussoCtefi. I.nasHrrfi IlcroqHIIIt HeoIIpeAeJIeHIIoCTII gttg- t:zuufr' [S II] aaxilrc'Iaer-

Cr n npu6lumeuuofi oqeE1o Me)I(sBeBAIIoro I{ oI(oJIOBBeBAHoro trorJIoqeHIIE,

a AJrfi iuuufr. IN II] - 6neuAupoBaHrre 6luanexaq?IvfuI lIIrIJvIflI/Ivt.
'PaccuorpeHr.re prrc. 6 upltro4lrr n cJreAyro,qzM_BblBoAal4. Huxnraft trpeAeJr

,o"nrpolrro-fi ,.notnocu'r cocrasrser \g-ry) 5'1. -HryIFIft upe4er aJlenrporr-

roft reuueparypbr "rrtur"".t lg T")i,l i'o, T">5000 K' ,{alee na puc' 6

Br{Arro, qro rorll(r4 nepeceqeutrr iepxueft trapbr 1'r^T1innefi-raprr KptrBbrx coorBer-

"rryro, 
o4nofi r,r roil )fie reMreparype, paBEofi 16000 K. v.IutrrsaE, qro BCe JItr-

HUtr, trepeqtrOJIeIIHbIe S ta6n. 5,-ranAlOtCfr lul1:tltfry1n EI[3I(OpO rOa6yX4eunfi,..Mo)It-

;;";;;;;prrur" 7" : { 6000' K- s xasectBe BepxHerol,e^AeJra erextponxofi ren-

""purvpr.'B 
qenoi ,i pr". 6 uonyuaerc", uto 5000 K < r, < 16000 K'

lgn" ) 5,5.
6. Botopognrrfi cilenrP

BoAopo4nrrft alrraccr.tounnfi cuerrp I 4!-?r.3^_"-peAcraBJIeII 
roJIbI(o JIIltHIr.flMtr

H* u iis. ilr-u Ha ctrer(rporpalrMe 15I16.VIII 7975 r. lrvlrlutn H*npIlcqrclngep,
,o*u ,r[a cra6oft trr],rEuru trorJroq,eHl{ff c ar(BtrBaterrnoft uzpuuoft Ur5_ + UlZ A.

O """"il Hu tBlfO.VtlI srsero HeJIbB.n cr(a3arb rrB-3a lreAoctatosgoft Sororpa-

{rueutofi oiorrrorm HerarllBa. Jlusura Ho u Hp-o6ragaror crpynrypoft B BuAe

AByx DMrrccrroHHT,Ix trultoB, paBAeJIeHHbrx a6cof6quefi' Sror {Tl 
-'1Y^*-1"fr"1,i i lgl. Ha uamlrx ctre*rporpaMMax ora crpy*rypa rIer1o BUAEa roJrbno I- no;

y Ho raxas crpyr(rypa JrlrmB yraAbrBaercfi tro acIIMMerptrI( I(OErypa JIIIEI{II. }tpao-

irril'norrlrouenr rplarrrepuo r 3-4 pasa rrHrerrcrrBrree KoporKoBOJrrrOBOfO; Aro-co-

orgorrregrre ogrru"o"ofii i i* " tlp. U, puc. 7 uonaaau Holrryp trtfrlafrvl Hp,
.TaM}IteyfiaBallopaccTogllueMe?fiAyEMIIcc[oHI{bIMaKoMtroHeIITaMEBcl(opocTffx

argb ;i.). Co"rric"o [B] aro prrcroarrr" paBrro trpuMepr{o 440 xu/c. Cor.racre

Ta6nuqa 6

Ornocurelrubre rruTegcrrBEocrrl aMficclrotrrrrtx Jtrrrrl4fi noAopona

EB-v ,r,",,1 17l18.vr 19/Z0.Vr r/2.vrII I z e.vrrr 14i 15.VI I 15/r6.VrIr 16/17.VIII
CpeAnee
BCer\{ Aa

o:7

L*l

;l;
Ho I t,o

L H" I 3,5

I rrn I r,o

9,2
1,0
4,6
1,0

6,3 I z,a
1,0 I 1,0
B,t I s,u
1,0 I t,o

5,7
t,o
2,8
1,0

n,

1'0
3,6
1'0
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1,0
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1,0

8,3
t,o
4rl
1,0
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AS 353 r{ cpaBHr{reJrr,nbrfi
AaJrr,r cJreAyronlr{e peByJr r,_

1. PaccuorpeHr{e aMrrccr{oHHbrx ,,*omft tro*a,aJro, qro cfie*rp AS B5B go-
BOJIBITO CT4IJIBITO UCHameI{ Me}r(SBeSAHBIM r4? BOBMO?r{HO, onoJroBBeSAnbIM trorJro-
IaTflrfl. Tls6rrrox r{Bera, o6ycnourenunrfi arzna 

"o""oq.""ev, E3_y: 0,7 _.-

Cnoco6 oqeHHr'r Me)fiBBeBAHoro trorJroqeurr.E, orrr{caunrrfi sbrtrre, BrrepBbre r{c-rroJrbByercfi AJr.E BBesALr ruua T Te;rrqa. Boamortuo, eror cnoco6 rro"ara" a4rr_CTBEHIIbIM AJI'I OqEIIKI{ ME'fiBBE3AIIOTO IIOTJIOqEI{}I,fl Y BBE3A rrANA T tETIqU"B CrreRTpax Korop6rx orcyrcTByror Jrvr:flttut [OrJIOqeHI,r.E, EO SMrrcclroHHr,rx IIuu]I|fr
AOCTaTOqHO MHOTO.

2. rro pacrpeAeJre,r{ro B*eprrtr B norrrr{HyyMe B Ar.raraBo'e )\4zoo_7ooo AoIIeHeHc[extpanrur,rrtTIIII3Be3AbI,rtoroprrftortaaailc,IpaBHI,IMF0_G5.
3' PaccuorpeH' $nsuuecnre ycrorz,"', ooorosn;;r;fi;;. B o6.rracrur cBeqe-rrrr.E BarrpeqerrHbrx truvufr. B cpeArreM_T": l\a \, n":10u cru-r. Orsoruesze

IIIITEHCIIBHOCUT HO K \{IITEHCIIBI{OCTIII HP CBII{ETE;'UC"YEI O6 S{SErtrIA;;;;;;;.qer{r4r4 BOAOpOAa S 60ree[JrorHbrx cno-sx'o60noqHr, rAe rasrorae, pa60raTB yA;psrrft lrexauzarr aoa6yx Eenfrfl. BoAopoAa.
4. onucau xapa*rep rrepeMeHrrocrr4 aMrrccr{oHrrr,rx ,,nruaft. o6rapymenoarroMaJrbHoe ycr4JreHze HeHoropbrx nnuufr. Fe II u Ti II, npoficxoA.sx{ee 

-o4uo_
BpeMeHHo c yclrJreHzeM BoAopoAHr,rx m,rHufi Ho n Hn.

Brrpaxraro rny6oxyro 6naro4apnocrr, p. E: f.p;a.pry Ba rrocro.f,rr,oe BHrr-MaHrle r{ rleHHr,re coBerbrB xoAe Br,rtroJrrreHrra u o6cylx4enza pa60r", 
" n.-n. [oo_POIIPABIIHY 3A BHI4MATEJIbIIOE IIPOqTEHUE CTATbI{ I,I I{EHIIbIE SAMEqAHUE,

Anpe.nr 1979 r.

BrroJrHe yAoBJIerBopllTeJrr,Hoe, ]9I{TrrrBfl.fl yr{eper{Hoe cnertrpaJr6110e pa3perxeHtre
Earurrx cleHTporpar{M.

B ra6n. 6 npeAcraBJIeHI{ orllocr{TeJrbHr,re r.rHrerrcr.rBHo ctw nuuuir FIo u FIB,
rrclpaBJrerrHhre 3a uafi4enHoe r{e}r{3Be3A}roe norJrorqeHue. B cpeAHeM 4;rn rpa;-
EUx sHaqeHralt rrelraBeaArroro rorJrotr{eHr{n IJIB 3ar{Jrroqer,ro or.*av l'" s.'ii_eecrHo-[18]' qro npl{ pertort6unaql{ol{Hor{ r{exar.rl{Br.re r,rsJryqer1r.r.E BoAopoAa BeJrrr-uurua I*lIg:2,8 B cpeAe c/1":106 cu-3 vT"- 104"K. Til;-;";;;;;;
trprrMeplro coorBeTcrByror cpeAHI{M yCJIOBT{.gM, ycraHoBJrerrHbrM rro SanpeqeHrrbrnr
Jrr4Hr[flr,r. B6rrruas BeJrr{qrrHa IJIa y AS 353, oaporrrro, arraur"ru"rByer o roNr,qro JIITHI'Ir{ BoAopoAa Bo3}II{Haror s 6onee rrJrorrrbrx cJro,rrx o6orosnfl trau4ur,
r'r BcJIeACTBI'Ie sToro (6o.r-lllrerl nrorr.rocrra) r\ro]r{Ho o}Rr4Aarb r.renoropr,rfi Br{JraA VArplHoro rrexaurratra B noa6y;rt4eulre BoAopoAlrr,rx .nunr.rfi.

3ar.nroqeurae

Oroxr4ecrnrerrrTe arrrrccrrourrrrx nunnfi B cner{rpe
AI.IAJII{3 I,IX 3I{BIIB AJIEIITIIbIX IIIIIPIT}I I{ I4HTEIICIIBT.TOCTEft
TATIJ.

Jlureparypa
fuIerril.l. P.I4/.. Bunuell C. C.- Astrophvs. J., 1938, 77, p. lOZ.tfet !i,s c il;, ttao.i/. -1(.- Asrl"lliyJ' j; ictz. ttr,, p. 401.rT.erutt u..il.- Asl.rophys. 1., lt77, Zl4, n.747.
!{{.r,"rr'id. !A:i:r#i":e P. 8., Jru.ttot,etrn'o t{. fl. t rp.- t4es. r{1rr,r,u*ioii acrpo{rr.
lVhitronh J-.- AsLr.ophl's. L, 4965, 144, n. ZOS.blJtiolt A. -Li .. l'patrutlr;uir Jf . 8., E,ruceea jJ. c., rtou,rrcapus B. tt. - r4.ts. ripsrrrcrioiiacrpor!rr,e. o6c., 1C77. j6, c. 129.
M.oora C. i-. - Princotorr ConLriLrs, ig45, N 20.l!1bir C. lt.- Asrrophys., J. Su1ij,t.. t"g'Oij, a. p. 337.f latltt'r E., OsterbrocF D'. t:,.- AdLioplrvs. j.. f iriO. 

-iiz, p. tS.D.onpuyt; A. A.- J4an. l{prrrrcxn,i u.r1io6,"i. 16c.. 1g08, SS, i. f 5i.r{uhi L. I/.- Astron. ahd astroph*. Kppi., '1s74-,'G,,;.-Z;'.

4::rri,/i.- I:,A:.lgsrralr.recxlre senu.rrlnr,irl{.: N{rlp, tSZi. -'
i.r:i ,., Pagel B^. -I.- Observato_ry, 1970, 90, p. 6.'
'*";L;,'ii.t;, Pevtrentann' E'- smithsonian Aitrophys. observ. spec. Repr, I975,
Viorti R.- X{em. Soc. .Astron. i+-al., 1970, 41, p. St3,Warner B.- Comm. Univ. Londo"'oil;;i.".;'r'gao, rri zo.Doa1,,lt1tt A. A., lepw6ep3 p. l:: ., fo,iairii"'u. a.,' ipo,,r* B. a._ [re. l(purrucxoii
1crpgQua. o6c., 1969, J9, c. ,147.
Brocl;lehurst ,44.- trIon. Not. Roy. Astron. Soc., 1g7I, lSZ, p. 471.
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18.
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Torrr LXIII, t98t r.

vnrl 523.872

AECOJIIOTHAfl CIIEI(TPOOOTOMETPtrfl D Sgr

B. I[. BYPuamer

o6cym4aror:cr pesyrrBrarbl a6conrotuoft cuentpo{oiOMerpII[ tr ysEolloJlocroft (fotorvret-

p""nr"t""tru.r[*r:Sgr,uonyu-eEEbreB:9:tttwtn]tAOsreseEtreL973-1978m'Bctrenr-
;;;";;;;""up"uo. 3200-7350 A. lla cpanneEEE reoperurrecal[ paccstrraEEoro rtluurnec-

;;;; Hapru, u na6rrogaeuoro pacrpeAeneuuft auepr,I, B ctrenrpe trorrl^,e,a oqeE*a Me'r(-

;;*;;;t" ,'o"ooo1t*'" Av : 0'75 -+ t'ryz' crentpanr'nlrt rnacc EeBUAI{Moro RoMtroEeEra

oqeEe' ran Og V. Ot*esesu Eeperyrrffpgbre Ro[e6a;I4E 6recra rr qBera sBesEEr c aunnntygoft

IlopffAr(a EecRoJItRrnx trpoqerrroB B TeqeEtre EeMEOTI{X Aseft' o6qee trBryseEue a rIluru Ho

, rlnrrra op6uranr,uoro qrrl(Jla ocraerc'r EprrMepuo rrocroruEbrM'

ABSOLUTE SPECTR0PHOTOMETRY OF o Sgr' by v'. I. Burnashoa'- observations

of absolute energy distribution and narrow-bandl photometry of the close binary system o

ig, ;.r. carried-out i" tSZa-lSZ8. Spectral range of spectrophotometric observations was

3200-7350 A. Interstellar absorption 'Lv: O'75 -+ LryZ has been estimatetl by comparing

obtained absolute ,pr"iroprroto*.tri" dala-with those calculated by Klinglesmith antl Na-

y'iai. Spectral type of the invisible. companion has been estimateil to be 09 V' Irregular va-

riabilities of light and color of several pel cents tluring fow ilays wete observecl' Emission

of the binary system i" il-;:it;; *^" "t"ttv 
constant tluring all phases of the orbital periotl'

flepnanctreRTpolpaMMa,troJIo}I(.IIBma.EHaqaJIo6oileeuJItrMeIIeecucTeMaTu-
qecguM uccrreAoBarr"i* ""riyr"pgoft 

ABofiHofi BBeBArI t Sgr (HD 781615, Apep,

tt7.r,:4ry5g\,orrou"ooir."'u "i n"*'.*oft o6cepnaroprar,r 1.VI 1896 r. B 1974r.

ff#;r;;;' ir r-6rJIII orpeAeJreHbr cueHrpocHotrrqecHtre BrIeMeHrEr op6nrn' t9
trpereprleBmrre IrBMeIreHuft Ao Eacro'flq,aro BpeMeHr'I:- TgPltolt P : 137$939;

MoMeHr trpoxo)flAeEfifl qepes uepractpufi T: J' D' 2419648'72; aHcqeurpEctr-

rer op6l,rrbl e : 0,087; no.Jr^yaMtrJrury4a npunoft lyuenoft cnopocrtr K :
:- +A",[i iitc; a si,'i-: gl.tOt rrnr, t,.e a - 6olrmas troJlyocb op6urbr; i - na-

KJrorr'ocrr op6urn. (Dyuxqra Macc crlcreM "##- 
/i"'582' tFe MLfr Mz-

Maccbr r(oMtroHer{ToB cucreMbr, Bbrpa}fie'Hble i e4lruuqax co;1,es,oft uaccrr' ,{,e-

TaJIbrIoe ctrel(TpocHofitrxrecHoe IIccJIeAOBaEtre BBoSAbI B],ItroJIHUJItr Xax r flamlr-

Eerrrr [2]. Ouu rptrBoAsr uogpo6unft._ctrtrcoH crarefi, BbImeAItrtrx no 1963 r' Ha

ocrroBaHl4tr MEoroJrerEux ra6trrogennfi, nrrnonHerrEbrx paBEErMtr aBTopaMtr' rlo-

TYIIEHbI CJIEAYIOq.UE PESYJIbTATbI'-" 
t. cuexrp ,r.r^ui co[rassofi - B r{eM rrpucyrcrByror JItrIrutr reJlrrfi tr yrJle-

poAa, uMeroq,ue [puMepHo ry ]ne rrlrreHcr{BHo;Tb' qro y BBeBI rl'rtra 83' I{ HapEAy

c 9TtrM I[MeercE MHOI\O lr,r'ft MeraJrJroB' no49Qu-u1 TeM', KOTOpbre ecrb B CtreRTpe

;r;;;;^;;;;; "-cvg 
(A2 Ia) uil]fl eAur (F0 Ia). Jlyuerue cHopocrrlr? otrpeAe-

Jrerrgbre rro reM , npirir* JIIIHIIfiM, He.IIoHa3bIBarcT CyqeCTSeHHoft paBHUqBI' rITO

roBopr{T o Bo3Errr(EoBeHrrtr Bcex JIITHT{ft n atruoc{epe og'uoft r[ Tofi E(e BBeBAT'r'

2.In]f.trertcwBl{ocTl(ctreHTpaJIBIIlrx.rurrraftutrxI(oHTypbItrBMell,flIoTc.fioTqtrRJIa
KIII,IKJIy,uIIofAaocTaBa.flcbyBlttrMtr'IIH0IAapacllllIp,fl,ffc-bI4JIIIAa}I(epaaABaTI-
Ba.EcB. Mensercs rar(E(e vt B,,A 

"o"*tpu,-o6ir""i 
, uepnoft rroJIoBI{He ql{nJra 60-

;;";;;;;; g-cre*r'p, ,o-rrbpot Fi-.r*,rp, Ho r{HorAa ao nropofr trorr'Btrrre

rltrfiJla CraIroBUTCfi 6Onee aamorHbrM B-ctreKrp'
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3. SulrccnoHHr,re Jrrrurrr/r, r{Merotquec.s B cner{rpe, }re Bce LIBMeH.flIorc.fi c {a-
aoft. Hanpnlrep, D-nr.rurrfl Harpr{rr r{ueer upo$unr ruua P Cyg B reqeHue Bcero
IInfiJra, aro ynaabrBaer Ha ro, qro cacrr, oMuccuft upolrcxoAlrr or pacmuparorqefi-
c.s o6o,nosnrlr, oxpyffiaroqefi cucrenry t3].

4. Jltrutrr^ Ho lrueer c.noxrurrft upoSlur, cocroauluft r{B Ixrrpoxofr. otrllccun,
Ha r(oropyro HaHJraAbrBarorcrr 4ra a6cop6qlroHHbrx noMlroHeHra. (Duo,reronr,Ift
noN'rrrorreHT, ryqeBafl cr(opocTb KoToporo r{3MeH.fleTcfl B TeqeHue I{I{r(Jra, AocTIa-
ra.E * 300 xu/c, I{Meer rvrancr{MaJrbuyro r,r}rrerrcl{Buocrr, Bo BpeMfl }rrr}firrero coe-
Arrrrelrrrfl, yr(aslJBafl rra cyrqecrBoBaHrre raaoBoro rrorona or rnasHofi BBeBAbr Ro
nropofi. Itpacur,lft noMtrouerrr ropaBAo cna6ee. ExsusareHrlrble rxlrpuur,r o6oux
a6cop6quouuux r{oMrrorreHToB trrBr{eH.EIorc.rr oAIrHar(onr,rlr o6paaou. Snruccuou-
nr,rrZ xolrnoHerrr ycr{Jrerr B coeAr{He:aurlx tr ocna6esaer B I{Bagparypax. Cueqenue
ero Molr{er rraMeHflrr,c.s B reqe}rue uecHorrnux guefr or -180 4o *320 xu/c.
flpyrue BoAopoAHEre ilt4:uutt, xor.fl r{ na6nro4arorca n a6cop6qrara, raxxe I{NIe]or
cJrolr{Hyro crpyKrypy: tror\{r{Mo a6cop6quouHoro Hoil{trorreHTa, cMeqaroqeroc.E
B coorBercrBrrl,r c op6nrarr,nr,rM ABr{}r{eHr{eN{, c Sr{oJlerosoft cropo}Ibl rrpucyr-
crByror oArrr{-ABa a6cop6quouur,rx careJrJrura, oco6enrro Bar{erHr,rx Bo Bpel{fl ar(-
rI,IBHr,rx rlrlnJroB t3-51.

5, Bce JrrrHtr{trr, r{ c Bbrconr{Mr{ rr c Hrrar(rrlrtr rroreHql{araura noa6y}r{Aerru.fi, NreH.fl-
ror cBoro r{Hre}rcrrBuocrr, c dtaaofi oArrHaHoBr,rM o6paaont, trpl4qeM DTI{ I{BNIeHeHII.E,
tro-BrrAr4rl\'roMy, He cBflsalrbr c SarMeHr{flMrT. Boauo)r{uo, qro Bapraqun a6cop6quou-
nrrx rzurafi BI,IBBaHbr oyqecrBoBaHr{eMB Irux DMI{cc\4oHHr,rx KpbIJrr,eB, I{Jrtr r43r{e}re-
rrl{elvr I{x KorrrypoB za-aa o{Senra }raxporyp6ynenqun, Har(, Eaup[r,Iep, B e Aur,
I,IJrI,r pasAeJreur4ea{ ,lrrrtfr Ha Hecr(oJrbno noMrroHeHToB, trpoucxoA.flql{x uB pasHbrx
aruoc{epnrrx cJroeB, r(an B BBeBAax rlrua p Cep, lrnra 6 Sct, rnr RV Tau [3].

6. Itam cJreAyer r4ra paccr{orpeur{fl {ororpa{uuecxofi Hpltnofi 6.necxa, rroJly-
seuHofi lanourrraurru [6] u cxeMarrrqecnn lrao6parHennofi Ha prrc. 3 (cnr. rurxe)
rouxoft nunlreft, n:ropuunrrft I(oMrroEeHT 4rofiuofi crrcreMr,r, ctrexTp Roroporo He
Br{AeH, rrMeer 66nsruyro noBepxuocrr{yro flpr(ocrr.

7. B snox[, HorAa fJraBHarr BBeBAa BarMeBaercfl, nolrrr{HyyM rroHl{}fieH n6nr.r-
au FIj, Ho, H. vr)y 4128 Si II. 3ro rlolrier 6rrrr, o6T .scHeuo reM, qro nepeqlrcreH-
r{bre Jrr{}rrrr4, cr{JrE,rro pacurrpeuHbre, cyqecrByror B crrexTpe aropuuuoft BBeBAr,r,
I{JrtrT TeN,r, sro raaonr,rfi rroron Aocraroquo trJroren rI rrorJroqaer cBer, trpoexrlrpy.rrcb
rra Arrcn nepBurrrroro nouuonenra [3],

8. I;raBnuft nol{troHerrr cl.rcreMr,r r.r Sgr upuuaAJIemI{T It KJIaccy BBeBA c Ae-
r[lrqlrrou BoAopoAa. Bosrroxruo, qro rrenyr.fipuocrb crrexTpa o6ycnonneua HlIeHofi
Helpospaquocrr,ro atrrocseprr, snrasanuofi HeAocrarr{o1\{ BoAopoAa, sro troBBofl.fler
oAHoBper{eHHo Br{Aerb KaH BepxHrre cJrort aruoc{epr'r, r4e {opruupylorc.s JI}I}rI,II{
F-cnenr:pa, TaH rr 6oJree r,ry6oxlre, rAe Boaurrnaror JrrrHl{rr B-cuexrpa. Cxeuarlr.re-
cr(a.rl MoAeJrr aruoc{epr,r, npeAJro}r{eurrafl XaH u flaruuuertu [2], uMeer c,IIe-

Ayrou{I4e rrapaMerpbr: B BepxHer\{ cJloe T"*:6500 K, lg P": -0,1; B }rI{?H-
Herr 7"* 1= Tio,-,=t 12800 K, lg P.: 1,8. 34ecr, 7., - reMueparypa aoe6yin-,
Aerrrr.fl, rio, - r{oHr43ar{r{oH}ra.s Ter{uepaTypa, P, - anexrpoHrroe AaBJreHIre.
Onpe4eneunoe XaH ra flamunerrr{ coAep}fia}rrre Heroropr;rx EJTeMeHToB rro oruo-
ueHI{IO H )I{eJIeBy trolta3aJlo CJIeAyIoqUe aH0}IaJIIII[: BOAOpOAa MeIIriIIIe, IIOM y Hop-
r{aJrr,HErX 3Be3A, n 200 paa, aJrroMtr{Hr{.fl, rrapraHrla, ItaJlbr{urr u 6apux - n 10 paa,
r,IeraJrJroB lr reJrr4.fl - upu6;rlrarrreJrr,rro rropl{aJrE,Hoe fiorllsecrBo; lra6rrro.rnrr:
yrJrepoA - n 4 paBa, aaor - n 60, rreorr - r 5, ruaruufr - s 25, npeuultfi - n
5, cepa - a 25, xpoM - s 4 w :i'uttexb - B 3 pasa.

9. Sneaqa o6nagaer Buasl,rreflblrr,ru uu$paltpacrrr,lM us6rr:rxolr, rrptrqelI ecilu
uBryqeHr{e B Herrpepr,rBuo}r cler{rpe BbrBBaHo rpa{nrorrrlrl{ qacrul{aMr{, HaH I{
B Apyr[x BBeBAax c 4e{uquroi\r BoAopoAa, ro lra6rrrosua-fl rro cpaBrreurrro c HIIrr[
Elr,lrccvtr or(oJro 11 rrnnr o6yc,rouena r{orenyJrofi SisN4 U].

10. ,(ocraroqHo HaAeH{Ho pacnpeAeJrerrr{e orleprl{I4 B cnexrpe t Sgr a crenr-
paJr6Hor{ r{}rrepBarre 3300-7000 A oupe4enurlr (Defi, Xosefirarr u Voppeu [BJ.
Ha uprane4errrroM r{x,rr{ B orrJocr{reJrb}rbrx e,{rrrrr4qax rpa{zxe xopouo BaMerHo peB-
HOe rraAenr,re r{Hrerrcr{Brrocrr{ usryrreHu.E, cKaqor, onoJro 3500 A. 3:ror cnason
Br,rsBarr HerrpepbrBHr,rM rrofJrorqerrrrer{ aroaraulr If e I n C II, a to Bpen{.fl r(aft
6anr,neponcxufi cxaqom, ecJrl{ oH r{ rrpucyrcrByer, He npeBbllrraet 5%.
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Tanru o6pasorrl, Hecl{orp.fl ua 6o.nluroe r(oJrl{qecrBo cfler(TpaJrbllblx ua6;rto-

AeHr,rft, {orouerpuuecnl{e AaHHLIS o 4nofinoft cIICreNIe u Sgr uueroT MailyIO TorI-

Hocrb I{ AoBoJrt,Ho "*y4*rui.' 
floarouy trpeAcraBJLrIJIo rrlrrepec HaH [oryqeuue 6o-

ilee TOqHofi HplrnOfi 6neCna, TaH ra uByiIeHI{e IISN{eHeHI'{fl paClpeAeJTeIII{fi aHeplI{I{

B cler(Tpe orofi BBesAbr B Teseu[e op6uraJiE,Horo qllr(J]a'

A6co.nroruue crenrpo{oroMerpuqecxr{e Ea6JIIo4eII'r'fl .9 -Sg' rpoBeAeHbr c ro-
MotrIbro c*aHr{pyrcq""o coenrpo$oroolerpa C@-68 [9-11], ycraHoBJIeHLIoro Ha

20-crl raccerpeuoncxool reJlecxole. Cxauraponaulre - 
Cuenrpa IIpoI{3BOAI4JIocb

, 
""r.pour" 

g'zoo-zgso A c paaperrreul{eM oHono 30 A. Ha6lIo4eHI{i 6r,t,rIa srt-

[orHe;br B rlrrr.r, ,ru oyr*rar- Jls-fleftseta r,r tlaynnnorra s 1973 r. V'rer arMoc-

{epnofi ancrIdI.rHI{rII{, l6aooror.ran xa;nra6po"rta C4e..,rantbl MSTOAOM a6COnrcrUOft

crrexrpo{oroMerprr}r, paspa6orauntru Hunonosnru [12]. B xa'Iecree 
"tplillr:1g_

CraHAapra I{CII6JI6BoBaJIaC6 c[ Lyr, pacrpeAeJleI{IIe sIIeplI{I[ B CIISKTpe HOTOpoI4

*rrro ,o AaHHIJNI Teperlenno u Xap[rouosa [13].BcflollolareJlr'Hbll\tt{ cralIAap-

;il;;#;r, g a.u , d Aq.. ItarH4oe Ha6rroAe,re rlpeAcraBrltrer co6ofi cpe4-

Hee r{B 2-4 cNasmponauuft cler(rpa sBeBAbr.

B ra6t. t upunlgenbr Aarbr r{ cpeAHr{e MoMeIrrLr Ha6JIroAeIr[fi' C uouoqrro

oryOrr*t"urrr" Arlyaurrro* n CrpafixtncoM HplIBr'Ix peaqqr{Ir clrcrer{br U'
8," V ll4l iloJlyqeHHble I{3 Ha6JIIoAeunft cuenrpo6otoN{erpllqecHl{e AaIIHLIo IIos-

B6JIIIJII{ BrIsI,IcJIuTb BBSBATILIS BeJIIIqIT}Ibr 7 ra noxieareJll{ I{BeTa a - B v B -
v.,Jl,lwBr,rqucleHEEre BeJrusuHbr 6rr"nu pe4yqIIpoBaIILI H CI{CTex{e u, B, V KaraIIO-

"u Ari*"""r"u, Mrrrura, Up"uptu , g,;,uutHoro [15]' Onn upunegenlr e 3-fi'

4-fr.u\-ft KoJroI{Kaxta6l. 1. ,ra6nuqal

ey:o\ts ty - tTz
J.D.

2441000+ B-v U_B

23.I I I
29.I I I
30.III
3T.III
28.IV

1.V
8.VI
9.VI

12.Vr
24.Vr
T9.VIII
21.VIII
25,VIII
26.VIII
27.Vlrr
28.VIII
29.VIII

765 , 89
771,87
772,85
773,87
BOt ,81
804,90
842,91
843,91
846,88
858, 77
s1"4,59
916, 69
920,69
921 ,58
922,61
923,58
924,s8

4,57
4, 59
4,58
4,58
4,67
4,67
4,58
4,58
4,59
4,54
4,55
4,55
4,62
4,61"
4,64
4,59
4,59

0, 1t
o,1L
0,08
0,09
0,72
0, t0
0 ,09
0,77
0,08
0 ,10
0,08
0,11
0,11,
0, 10
0,09
0,71.
O,LL

-0,60
-0,62
-0,63
-0,63
-0,57
-0,60
-0,62
-0,58
-0,60
-0,61
-o,64
-0, 61

-0,58
-0,60
-0,5!l
-0 ,60

-0,60

-0,13--0,14

-0,17
-0,16
-0 ,13

-0,15
-0,15
-0,14
-0,77
-0,15
-0 ,17

-0,1.4
-0,[4
-0,Ltt
-0,16
-0,14
-0, t3

-0,76
-0,78
-0, 78

-0, 79

-0,73
-0 ,75

-0,78
-0,74.-0 ,76

-0,77
-0 ,80

-0,77
-0,73
-0, 76

-0,75
-0 ,76

-0,76

-0,28
-0,29
-0,32
-0 ,31

-0 ,28

-0, 30

-0,30
-0,29
-0,32
-0 ,30

-0,31
-0,29
-0,29
-0,29
-0 ,31

-0,29
-0,28

-0,85
-0,87
-0,88
-0,88
-0 ,82

-0,84
-0,87
-0,83
-0 ,85

-0, 86

-0 ,89
'-0,86
-0 ,82

-0 ,85

-0,84
-0,85
-0,85

Bra6.r.2gaurralraqeHr{ELgEt,rAeBIrearMoc{epHa8MoHoxpoMarrqecftaE
ocBeqe'rrocrr bx Bbrpaxe,a B apr.c-l .cM-z, orlrece_I{Tbrx r( ulrrepBaJry AiltrE

;;;;i cM. CpegHss oinu6Ha rp,BoAtrrrblx B,aqe -qr4ft lg .Ex coctaBJrfier o*oJro

0:0i , EHrep;ilax 3200-3500 A u 6500-7350 A r4 or(oJlo 0,005 s r{IrrepBa-

,b gsoo-o5oo A.*- 
Hu pnc. L uao6paxeuo cpeArree a6coilIorHoe pactrpeAeJleHr{e sHeprI{I{ B cIIeRr-

p. u Sgi 4r.a rro*drrros s6riau'rJraBrroro MI{IrIrMyMa (B*9 ". 
L?'VI 1973 r" cpe^-

;;;d;rt,921 , rroprq,oro Mar(crrMvMa 6'recxa (24'Iy.l1 {;-V 1973 r" cpeAlr'En

rbasa 0.61). (Daabr srrsucJrelrbr ro eJleMeHralr Br;rcoua [1]. AJIfl o6racrfi 1380-
Z;i6 X';;;";A;;;" A^;u'e,{,xta*epa u Ap. [16], nonysel{Hbre Ha crlvrr{u*e TD-1A'
Ssaqerruq yt 

- 
IOTJIOIISHI{fl B qIvl4llflx,- B6IIII.'ICJISHI{LIS 4JIfl C[eI(TpaJIsHbIX UH-

;;;;;;'*;p"'"ft'3-0-h rrep-e_B 25,AnoAaHHbtr\{ XaH u Ilauruuerru [2], upnsoAsrcs

n uuXtuefi saCTLI pugy116a, 
-Hall6Oree 

saMeTHhIMlI oco6euuoctflMl{ IIp}IBeAeIIIIbIx

11a puc. 1 xplrnr,rx fiBJr.Er1rcfl MrroE(ecrBo 6leug n y,nr,rpasuoJleroBoft o6laoTr,

{06

Aara,
1973 r. v

B-v U -B B-v
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Puc. l. Cpe4uce paclpeAeJrernre aneprrrrr B crler{Tpc u Sgr 4rx
I,r rropBr4qrroro Mal{cl,rMyr{a 6;recxa ,n cpaB'errrre ero c 

^a'rrr,rrrr,rI{nHrI4plar.xprrnan) rr rou6rruaqtrcri :rarry.renrrr, IaBaeMoro09 (rpyxrnr,r)

MOMEIITOB rJIABIIO rO I{I,IEI4ITVMA
uoAcJrrr I ia rurrnecrnrr.a (r rrpirx-

MoAeJrbTo Haprrarr rr snoa4oft

JlufitrfiMfi c ToqnaMrr Eaubr Ea6rroIaeMbre paclpe[eJ]e[rr.E, crrJromHbrMr.r _ c yrreroM Me]r(BBeglrroto rrorJro-qenna [J]r AV : 7,*Z n O,m7b

Ea r(oropbre Har(JraAbIBaercr Irr[poHafi. Aerrpeccfrfr. or(oJro 22AO A, B6rBBaHrra.fr MeEr-.
SB0BAITLTM trorJroqeHtreM, I srraql{renrnrrfi cftaqom IrrrreHcrrBuocru or(oJro 3500 A.Ecrz cs,nrar6, qro Bror cr(arro* BbrBBaH HetrpepbrB'brM trorJroqe""r, ui-i, *,uprrMeHr'rB {opuyny Munnapra, Mo}nuo ,rprn-6nuxer"o ol"rrr" qucro aroMoB.re;ru.E a crorr6qe ceqeuueM I cyp:

a-- I - 7

R auNh,ft"'
34ecr //-- cpe4q.E' Korrqerrrpaqrrfi aroMoB He, h - Bbrcora o4uopoguoft ar,nro-.c$ep}, R:0,!7 _- BertrqtrHa cxaqna n nzrur,,ryrre 6necxa. Ilft;;il;;r;;;;_une lg du :_-lG,Zb no 4annunr long6epr a IlZj ; ;p;;il;i, ,ro uy6nua rz_u,u\y1ru1R" : 0,4 (raxax )fie, r(ar( r4 [,x,urrufi. so4opo4a), troilyquM lg Nh :: 16,2.lla ana.nrasa c_tre*rpoB c ar,rco*ofi g".""p""rfi-*rr?-; [#il;;;; oory-uunu lg Nh : 15,8. vurrrraar upz6ru{rfierrrocrB rrpuMerreurroro MeroAa, cor_Jracl{e Mo}r(Ho cquTaTb yAOBJIeTBOpTITeJTEITbIM.

flpe4crae;rxer urrrepec cpaBHrrrB troilyqe,Hbre cuexrposoroMerpr.qecfirre Aa,n-Hbre AJr.fi paarunHbrx saa mex*gy co60fi, B qacrrrocrr{ 
"r60ro4arrfi, 

BbrtroJrrre,rrbre.a6,'na., Mar(crrMyMon n rraunrzrtny,a 6recxa. uu pr". z;;;;;;;, u'Merre*ue MoEo_xpoMar[qecxofi ocneqeurrocrr4 or aBeBAbI' orlrocllreJlruo rJraBgoro MrrgtrMyMa.flo ocu opAr.rrrar orJrofi{errrr BHaseurn Lq : i,^ t-rrl _ a, f-- Ii ffi-"p;;:rrq,brx MoMerrroB ua6.iuogeunfi. llcuo;rraya Aaunue' crpatitrca ; -C;d;p_
cHeHe [18] o pactrpeAeJreurrr4 aueprurr B crrer(rpax BBeBA paailuqpbrx HJraccoB,a ra-R)fie ta6ylnporaHrr.yro 

-rrMrr 
cpegnrcro KpuByro MelxsBeaArroro trorJroqeglrffvlrrsop4a 4na nu4rauofr o6nacr:u' 

"o"orpu, 
uo,,yqe,E're B,aqe,ufi paaaocreft

MO}ITHO IIPEACTABI{Tb I(PIIBbIMII PACtrPEAEJIEEIIT.E 9EEPIU],I AJIfl. AAEAA Og V " 
g2 Vc Me)fiBBeBAHbrM trorJroqelrrreM Av:0775. tlpvrnepuo ra1oe 11re Buaqesue 1,,troryqaercfl rr B roM crryqae, ecnu <crnh4urBD Aetrpeccuro onoJro zzio x Or"r'_
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Puc, 2, trrlaileuenlre rlofioxpoMarr,r.recxoi.r ocBerrlellrocrlr orrocureJrr,Eo rJIaBEoro l\{rrnrrr\ryrra
gra $as flepB]rrruoro rtaltcrrrry]Ia ({asa 0,92), tsropr4qr{oro Mar(ctrMyMa (Saaa 0,49) rr AJrrr r{o-
I\rerroB Heperyrr.sprroT'o .tr3r\rclrerurfi 6accxa: 24.VI ({ara 0,014) u 19.VII I 1C73 r. (rpara
0,418)
1-maxI,2-marII,s-2{.VI,4-1g.VIIr1973t.,5 -09V(-4y:0,m7il,6-82V(Av:0m,75)

TI{rr [pr4 3ro]\r, rrTo AJr.E Apylux trroNreHroB B'ilfiBu lraHcr4Myi\{oB, HorAa 6;recx.
sBeBAbr yBerIIquBaeTc.fr, xoA LEL c Arrl4Hoft BoJrHbr ocTaeTc.fr nprrtrep]ro Tar{r{l{
,fle. BoBMoH{HLIrr o6ls.rrcHeHl{er{ aroro .rrBJrer{rT.fl trrorfier 6urs ro, qro BTopuqHbrfi
ItoMrrolrelrT r{MeeT crreHrpaJrbHrrfi xnacc o9 n nparxoBpel\{eHrrbre r.rauer.reun.s 6rec-
Ha, trop,EAna HecHoJrbr{r,rx AHefi, Br,rsBar{br r{BMeHeHtrrel{ elo paSMepoB. Bo Bperrfl
nepBlIqHofo MaKcI4i\{yN{a rra Hero flpoeHTr.rpyeTc.fl trrroTrra.fl ra3oBa.fl cTpyfl or
IJTaBHOTO ItOr{trO}reETa, trOrJIOrqaroqa.fr rlSJryrreHr{e B ocHoBrror{ 3a 6arbMepoBcrir.rl\{
cKaqr(oM, qTo Ir IIprrBoAIIT K ,fIBJreHrrro ((rroHIr]r{eErr.[ID cuer{TpaJrBHoro HrIacca,
B nepxueft qacrl{ pilc. 7 ronaaaHr,r KplrBbre pactrpeAeJre}rr4.rr Drreprrrrr B crrenrpe.
BBeBAbr, uctrpaBJrennbre Ba BJrlr.rrur{e MerfiBBeaAr.roro trorJroqeHlrrr AJrn Av : 0":75.

Pac.rerbr MoAeJrefi arMoc$ep BBeBA c 4e$uqurolr BoAopoAa BbrrroJrur{Jrr,r lt;nr.rur-
JTecMur [19] u Hapuaz [20]. H;runrJrecMtrroM trpr4H.flrbr B nasecrBe ocuoB]rbrx rrc-
ToqEr{KoB r.retrpoapaqnocrr{ rrorJrotr{eHrre aroilrar{r4 I{ I, He I, I{e II, H- lr He
rpl4 orr{oueuvu NyIJNH :15; 3/2; 1/B;0. IJaplralr npoBoAr{rl pacqerr,r Arr.E rre-
r(oroporo crJralr{eHrroro HoossuqraeHTa Hetrpepr,rBHoro troIJrorqeHr{.fi rreTaJrJrarrlr.

,{anaeuue arrrMlr aBTopaMI,r rroroltr{ BbrxoAfln{ero I4aryqeHfifl. p,ilfi oAl{rraxoBbrx
SEaqeHLIft TelEepaTyp pa3ilI4rlalorc.fl AoBoJlblro cr{Jrbrro Ba cseT paBrrbrx rrcToar-
Hrrr(oB Hetrpoapaquocrn. Itou6r{Haqr{.8 rdBryqeHr.r.fl lg [Bl, (reop) * 0,1 Zl (09)l;
MoAeJrrr Hapualr Arrfl T": 72600K a BBeBAr,r qg ilor(agarra Ea puc. 7

Hpy)fiHaMlr. Hopuuponra trpor.raBeAeua npr4 fu : 5000 A. Ham Br{AHo rra pr{cyrrna,.
6onr,nrrae (go 2,5 paaa) pasnuqu.fi MelKAy Ha6flroAaeMbrutr{ tr4 BbrrrrrcJreurrbrr{rr BHa-
qeHlrflr{I{ B yJrr,Tpa6I{oJreToBoM [rratraBoHe cneHTpa r{oryr 6r,rm srresaHr,r r{aR Iror-.
JroqeHI{eM BoAopoAa B o6oIosHe, TaH I{ rreToqHocTlro upuurrofi t{oAeJrr,r. florno-.
qeHr{e aroMarlu He I, noropr,Ifi 4onmes 6rrrr, Ba}HHr,rr[ rrcroqHtrrr(orr Henpo3paq-
rrocrr4, Ha sro yKaBr,IBaer aalrerHlrfi cltaqoK trrHTerrcr{BHocrlr oKoJro }t3422, cyqe-
crBeHHo upr,r 6onee Bbrconr{x rer{treparypax, roeroMy Bi,racen[e T" :.12600 K
AiIfl rJIaBuoro lior,rfloHe]rra cJIeAyer cql{Tarb BaHI{rfleHHBri\{. Bennsl,rna cnaarKa
D (3422),trprrmepuo coorBercrByroqafl Ha6[roAaer{or\{y, B cerfie MoAenefi }tnr,lnr-.
Jrecrrura noryqaerc.E npn T": 16 000 I(, Igg :2,5 Als Nne/Nn : 15. Ecuu.
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Plrc. 3. trtlsMeneulre 6.rrecHa n qoera u Sgr

T(pyil{Hu - Ea6flroAeHllfi 1973 r., roqrfi - 1977 r., ltpecrlr - 1978 r.

rrpr{HflTb, qTo Bropr4qHafi 3Be3Aa I{NreeT rlraJlyro cBerI{I{ocTL IIo cpaBHeIIIIIO c IJIaB-
Hofi, r,r [peHe6perrb BKJraAoilr raaoBoft o6ororrnu n o6qee r{Bryqeuue cr{creMbr,
TO CO[OCTaBJrerrr{e AaBaeMoro rroAeJrbro pactrpeAeJreHr{.fl EHepruI{ B ctreKTpe c Ha6-
JrroAaeNrbrNr B Br{Ar{NrON{ Ar4alasoHe cler(Tpa IpI{B0AI{T H BHaseH[ro Me]fi3Be3Arroro
ilotJrorqelrrrfi Av:1T2. Oa]jarto, HaH BI{A}rO rr3 pI{CyHHa, r{ frpl{ arl{x trpeAtro-
Jro[reHr4flx COrJIaoue Ha6JIrOAaeMolO u TeopeT[qeCHOIO paotrpeAeJIeIIIIft gIIeprIItr
B yJrbrpa$rroJreroBofi o6racrrl ocraerc.fi HeyAoBJrerBoprrreJ]r,IrbrM. Boauotxuo,
qro 6onee uonurrrl yqer ucrorlHl{r(oB Hetrpoapasuocrl{ trpll pacserax arMoc$ep
c Ae{uqllroN[ BoAopoAa Mo]fier rlpr{Becrl{ n JIyqtrII{r{ pesyJrbraraM.

ltpoue cueHrpo$oroMerprrqecnl{x Ha6rIoAeHrlft, BblrroJIHeHHbIx B Yurlr, B

Itporucxofi o6cepBaropuu 6BUra rpoBeAelIa yanoroJlocHafl {o.roMerprf: B 7977 t.
,c nouorqrm rforouerpa c yanolroJlocHtrrr {r{Jrr,rpou (1,s6 : 4575 A, Afu : 35 A)
w s l97B r. c rlol{olqbro cilenrpo$orouerpa CO-68, pa6orallmero B pexrr-Me {rrx-
clrpoBalrHbrx AJrr4rr Borrrr (1"4575 A, l0S03A (Hr), 1,6635 A, Af : 30 A). Bnu-
4y uanofr Br,rcorlr BBeBAbr HaA roprrBoHrolr Ha6JrIoAeHI{.rI upoBoArrJrl{cr 4u{{e-
perrqrraJrbrrl,rl{ MeroAoil{. 3eea4oft cpaBIreEIr.a cJry}firrJra p sgr. floc,xolrxy g,rrx

,p Sg. ,nnerorc.E a6coJlrorHlre ctrer(rpo{orolrerprtsecxue AaHHbre [21], ro or(aBa-
Jroc6 BoBMolnHbrM AJr.E yBr(olo.nocnofi Sororterpuu trpoBecrl{ a6co;rrrotnyro Ha-
ru6ponxy. B ra6u. 3 upuoo4.atcfl sHaseHL{xIg E7, roJlyrleHHbres 1977-1978 rr.
I{axt4oe I{B IIppIBoAIIMbIx Buaseuuft upe4craBJl,aer co6oit cpeAllee lrs 3-6 flu{6e-
peuqr{aJrr,Er,rx oqeuolt. Hpunar 6necna BBeBArI AJI.rI ArII{HLI BoJIHI;I 4575 A. u ne-
oreuernue qnera (lg E$ts - Ig Euoru) B reseuue IIepI{oAa I{3o6pa}He}IbI E_Ia prlc. 3.

Crpelxoft troHaBaIIa cpeAHflfl Belusrarra oltru6xra oqHoro r1a6lrloAeHr,rs. Culomuoft
lunneft Ear{eceua npr{Barr 6;necHa, floJryqeHua-fl lanournrtr.rr,rnr. B aepxneft 'rac:ru
plrcyHna nao6panteua Hpr4Bafl ryqeBbrx cnopocreft, oilpeAeJlelruafi BuJrcouotf.
tr{a paccnrorpeHrrfl prrcyr{fta BrdA}ro, qro, npoMe rrriMer{eHl{fl 6necIta, Br,rSBarr}Ioro
op6uraJrr,HuM AB[]r{eurrerr, ua6,nro4arorcfl noJre6aHufi IropflAKa Hecr(oJrr,HI{x rrpo-
tlcrrro" or o6rqeto 6lecna cr{creMbr c xapanTepHLrL{ BperleHer{ or HecHoJrrrltl,rx AIreft
Ao r{ecno,Ilbltr{x AecflrxoB AHefi, Har( aTo 6r,tlo, Hanprl\Iep, Bo BpeilIE IJIaBHoIo MI{-

Hr,rrryMa 1978 r. BnecH BBeBAr,r B Jrrlrur{r{ H6, ue trpereprleBaer ranux Bal{erubrx rr3-
lierreHrrft. Ha plrc. 4 naneceEr,r BIraqeHIr.E Ig Euuu, r{ [oHa3areln (Ig Ea$s -
1t4
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Puc, 4. X,Ior.roxpouarrrqecfiaf Rpr,rBafl u Sgr n Arrr.rue BorrELI 6563 A (Hrr) tr TIBMeEeEI{e tror(aaa-

re;ra (lg Eoro" - Ig Euuaa) B reqeure rlepr,roAa (npaurre xpecrrr)

f(pyxxu - arIaqeHtrE aroro ror(aBareJrE EJIE BBeBEbr cpaBlreHlrfl. Itocble fipecrbl - rr8Mer{eHl,le oMlrccuoEEoro
fiorrilolleHra IIc( B clerrpe u Sgr rro AaHHbIM Xan [3]

1g Zuuru) B BaBr{cr{Mocrr{ or {aarr. ,(na cpaBrrerrllfi Irt oqeur(E Tosuocrtr rraMepe-

ul,rft s urmuefi.racrn pucyuna Harreceubl Tar(ffie BgarreHfi.fl ororo [oRaBaroJlfl vt Alrfi.
BBeBAbr cpaBHerrrrfi p Sgr. Bn4no, rrro B trpeAerax omu6olt trBMepeHtrfi BEaqeEEe

lg Euuuu ocraerc.rl npr{Meprro trocro.rrrrrrblM, xor.E rr Mo}nHo sauoAospl{Tt se6onrtul{e
Bapr{ar{r{r{ iloprrAna 2-3% or cpeAl{ero sHaqeHu.s. floxaaarenr (lg Easa, -
-lg Eoois), Rnnxroq,lrficfl arraJroroM ar(Br{BaJreuruofi mupuubr, trsMeErercfl Ee-

cKoJILno 6onuue. B nepxrleft qacru prrcyul(a [oHaBaEo r[ar{elreHl{e aHBrrBaJIeHT-

uofi rurplrubr ar{rIccr,roHlloro ]toMtroHeIITa Ho uo AaITErIM Xax [3]. flo-rugulrolry,
ocEosnofi BHJIaA B usryqeuue Ho 4aer o6qan o6onoqxa crrcrer{br.

Br,rqncneuubre AJr.rI paalrrix aua.renuit Me?fiBBeBAI{oro ttorJroqeurr.E uonagareJrlr
U - B u B - 7, npune4eHHbre B 6-9-ft r(oJlotrKax ra6n. 7? troBBoJIflrcr oqegurb
rroJrorrreur{e BBeBAbr Ha AByqBeruoft 4uarpauue. flocne yqera ]ue}r{BBeBArroro _trql-
Jrorqegr{fl BBeBAa r,ra AByqBernoft 4uarpaMMe, trpl{Be4euuoft n,o6aope Xax [22],
Balrr{Maer Mecro, rpulfepr1o coorBercTByloqee r'opflqr,rM HdC-snea4aM,- Ee-

cKoJrF,r(o Brrrrre lr rrpaBee r.;rasuoft nocJIeAoBareJlb]rocrrl. fIpu arou SEaseEtre

Av : 0-75 namerc.s 6olee peaJrr,rrbrM. tr{cuonrsyr. Haprbl u rPa{unn traM.e^Ire-

Hrrfi MelHBBeBArloro ,ror.noqeunq s lanaxrune, ouy6nul(oBaI{Hble Hexe;ren'r [23],
[{o}nHo oqer{rltTb troJlo}r(eEr{e BBeBAT,I u ua HR-graarpaMrre. B cooraetctBtru c trptr-
Hflr6rMr{ BgaqeglrfiMll Ay a6conrcrrra.E BeJII{.II{Ea u Sgr aanlrouerra B rrpeAeJlax or

-4,5 g,o -Bt, tr BBeBAa flotraAaer s o6nacm roprlqux cBepxrrrrauToB.
Tann1t o6pasou, {orouerpnuecnoe rt cuentpo{otoMerprlsecxoe IIccJIeAoBa-

rrlre 4eoftuoft cucteurr u Sgr noanoJlaeT CAeJIaTb CJIeAyloql{e BBIBSAEI.

t. Ha rr3LleHerrr{fi 6,necna, BbraBarrrrble op6uta;rrr,rrrM ABI[]fieHI{eM, Har(JIaALr-

BaroTc.fr rreperyJr.Eprrbre r{sMerreHr.{fl tropfiAKa HecKoJIbltrrx IIpoqe]rroB c xapaRTep-
rr6rN{ BpeMerrelr [opflAfta rrecnoJrbnrrx gueft, nrranaulrbre IrBI\[eHeHI{eM cBerl{Mocrlr
BropuqHoro KoMtroHeIrTa.

2. Bo BpeN{fi BoBpacrauri.s 6necna BBeBAbr uaryqerrue craHoBr{Tcfl 6oree cn-
Hrrrr: yBeJrlrqr{Baero.s B}raqeHlre tronaBareJlfi r{Bera (lg Easru - lg Eauru)-

3. O6rqee u3;rtyqeuue crlcrelrbr B Jrtrrrurr Ho n reueu[e quHJIa ocraercfl trpr{-
NIepIIO trOCTO.EIrHbrNr.
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4. Meffiasesgrroe trorJloqeHr,Ie AJIfi u Sgr aantroqeuo B trpeAeJlax or 0,75
so 1y2.

5. flpeue6perax DJrJrtrtrcor,rAaJrbnocrbro fr rpaBtrraqtrorrubrM troreMEeEueM
rrasHoft BBeBAbr r[ BnJraAoM o6oroqHu a o6qee uBilyqeuue clrcreMbr, ctreHTpaJIB-
nrrft nracc HeBEAtrMoro KoMtroueura oqelreu Han 09 V.

6. Ha guyqneruoft ArtarpaMMe rrocJre ] rera Me)fiBBeaArroro trorJloqeutrfi
BBeBAa trMeer Meoro, coorBercrByroqee rop.fiqr,ru HdC-eBeBAaM.

Arrop uy6oHo 6narogaper A. A. Eoxpuyxy, B. E. Huxonoey, JI. C. Jho-
6raruxony Ba rroJreaurre Al(cnycctrIr B xoAe BbItroJIHeHIrr pa6orpr, II. fI. ,{o6poupa-
BuHy LI M. IO. CmymcHoruy, trpoqtrraBrtrtrM pyltotrrcb I[ cAeJIaBmIrM pfiA qeEEhIx
aaueuanufi, E. A. Bypuameuofi, f. E. Jlaxutoaosofi, H. H. Iletpoaofi aa
EeorleHrrMyrc rroMoqb s o6pa6orne na6;rro4areJlBnoro MareptraJla.

Anpe.rr, 1979 r.
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IIoJlfl P?rSArIIrOHHbrE HAEJTTOI{EH,rfl EEJrr,rX nApJrr{noB

IO. C. U(rrrlror

flplrnogatcx peayJrr,rarbr raaltepenr,rrii rr,lflei.iuoii rroJrapr{Bar{r,rr{ r,rBJryrreur,rfl B5 6entrx xap*
Jrr.rKots Id cy6xap.rranoa B rroJrocax U, B, Y, O, ,R, nonyueEEr,re fipfi ua6.rrogenuax na 2,6-lr
reJrecnore 3TIII l{prtlrrcnoir acrpo{uar.rqecnofi o6cepnaropr.rr,r s 7971-L979 rr. Boree .reu
y 5070 o6r,enror uar:i4era co6ctrennas rroJr.fipr,raaqr.rfl, B,i{Boe rrpeBrrrxaroqafl BeJir,rqr4ny cpeA-
EexBaAparr4rruorl orrra6xn r,r3r{epeHr.rfi. B pn4e cryrraeB r,rr{erorc.fi yr{a3arrr.rg Ha nepeMerruocrb.
lrrareriuort rrorrfiplraarryrrr (uanpuuep, GD 299, EG 191, Feige 110 r.r EG 159).

POLARIMETRIC OBSERVATIONS OF WHITE-DWARF STARS, by Yu. S. Elimou.
A survey of linear polarization of a sample of 85 \\,hite-dwarf stars and some subdwarfs in
UBVOR bands is given. The observations lvere obtained at 2.6 m Shain telescope in the
Crimean astrophysical observatory in 1,971,-1979. An intrinsic polarization trvice lalge
than root mean square emors oI measurements is revealed at more than 509'o of the sample.
There is an evidence Ior the poiarization variations in some objects (for example, GD 299,
EG 191, Feige 110 and EG 159).

O6uapyxreu[e cI{Jrbr-rbrx r\rarnrr?r{brx rroJreii y 6erux HapJII{noB B Buasl4relb-
Hofi Mepe crr{t\{yJrrrpoBaJro r{x BcecropoHHee r4cc.TIeAoBaur4e r{ ilpI{BeJTo K r4nreHcr{B-
rrol{y pasBr{Tr{ro Teopr4rr sBeBAHoro rfarHerrrsr\{a. It uacroxqeMy Bpe}reHr4 r4sBecr-
I.IO OKOJTO AeC.ETHa HapJrr{nOB C }raIHrrTr.rBrI{I{ IrOJr.EMr{ nOp.sAKa rrI{Jr"IrIIOHa ray00
n 6onee (<nraruurHr,re) 6err,re HapJrrrxrr DP), o6napylr{eu}rr,ix rro I{BMepeHI{.8]\{
r(pyroBofi [oJ]flpr{Baqr{I{ rrx r{BJryseul4,fl r{ no r(BaAparuqHor{y BeeMarroBcr(orry
a{{exry cpeA}r Hecr(oJr},Hrrx coreu 6eJrr,rx HapJrI{HoB paaruqHbrx rl{rroB. O6na-
pylr{eHa Tar(xe [epe]reH]rocTb npyroBofr no,rapuaar{r4!I y AByx l\rarH}IrHbrx 6eJIbIx
(aprrr4xoB EG 250: G 195-19 [1] u GR 267 : Feige 1 121. Ha6rroAaeMr,Ie Berlr-
qr4ubr (pyroBoft rroJr.fipr{Bar{Lrpr o6br.rHo rreBeJlrrmrr I,r peAKo trpeBbllrraror 7%- I{,att
rroKaBar{o B 13, 41, rprr rroJr.sx flopflAr(a 707-708 lc n uary.reHrrr{ 6eJlbrx HapJIrr-
noB r(orr{Ho o}firTAaTb rro.sBJreHr{fl, npoMe HpyroBoft, }r3r.repr{lrofi ruHefiIlofi rIoJr.E-

pr4aarlr{r4. .(eficrnzre.nbHo, rrprrMepHo y rroJIoBI{HEI LTBBecTHLIX I\IarHI,ITHL,IX 6e.nr,rx
r(apJrr{KoB o6HapyH{eHa I,r JrrrHefiua.fl ro.rr.qpr{BarIr{.s, cpaBHrr}rafl no Berl{qI,IHe
c HpyroBofi l4Jrrr IrecHoJIr,Ho NreHr,ure ee (Grrv 1- 70 8247, GD 90, GD 229,
G 240-72). floarolry Molr{Ho troJrararb, uro o6napy}r{eHrre ruHefiHoit rroJl.flpllaa-
ql{rr B usryqeHl{u 6enoro HapJrrrKa rro]r{er paccrraTpr{BaTr,c.fr I{aH yI{a3aHrle Ira To,
qro oH o6raAaer clrJrbHbrl\{ MarHrrrrrbrr.r IroJIeN,r.

floucr ruuefiHofi troJr.Eprraar{uu l{aryrreHrra 15 HapnuxoB .qpqe 13?5, npone-
4enurrfi }toftuou [5] c erofi r{eJIEIo, AaJr orpl{qarerlbHble peByJl},rarnl. C 4pyroft
cropoHr,r, n [6] 6u;ro tronaaaHo, qro y Hexorop],rx HapJII4KoB? B ToM rrl4cre c rIoJI.fi-
l,rra cna6ee 106 fc, I\Iolr{Ho noAoapeBarr, Haflr,rsue co6crseuuofi uolxprasaqlll'r I4x

uaryqeHufl. O4uaro crarr{crr{Ka rrN{eroql4xcfl I{BMepeHrrft flrlnefiHofi rroJrflpl{Ba-'
qura uaryqeHr,rr 6erErx HapJ]r{r(oB .rrBHo rreAocrarosHa AJI.TI HaHI,Ix-ilI,I6o BbIBoAoB.
Itpoue roro, Texntrrl{a l,Iar,repeHr.rfi ruuefinofi rrotapuaaquu npoqe, qeM fipyro-
sofi. floeroNry r\{Er rrpeArrpur{.EJrr{ Ha HarrreM noJl.rrpr{Merpe pa6ory no troJIflpLrBa-
r{I{oHHor{y o6aopy AocryrrHbrx Arfl 2,6-rr reJrecnorra HapJrI,IItoB paaJrr{qublx rr4-
rroB I{ Her(oropbrx poAcrBe}rnbrx I{1\{ 3BesA, TaXofi 063Op, HaCr{OJILHO rrar[ ]rSBecr-
HO, npoBoAlrrc.E BrrepBbre.
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Haureft qeJrbro 6uno cyrqecrBeHHoe yBeluqeHue crarlrcrl{Hrr uauepeuuii .lttl-
sefiuoft fioJr.Ep]4aarlr{u uaryqeuus 6e;rux HapJrIrRoB, BbIflBJIeHIde o6T,enros c ue-
peuenuoft u BHaq[reilrnofi (uopngxal%) co6creeuuofi rroJlflpl{Bal{Irefi, a ranlHe
fror{cn cBflBrrt lrauepeurloft troJrfiprlsarll{I{ c ocrroB}ILIN{I{ xapanTepl[crunarrw 6e-
Jrr,rx RapJlr{r(oB LI poACTBeHrrLrX nlr o6bexros.

Ha6lrogeuua

Cucreuaurqecnr{e rrailrepenu.g nuuefiuoft nornpnaaql{u ualyqeHufl 6e;nr,rx xap-
J'Ir{noB 6brnu na-Iarbl Ha}rrr e 1969 r, Ha rpexKaHaJIE,I{or,I rloJl.rlplrl}rerpe? ycral{oB-
JreHHor{ B }raclrr{roBcnonr {oxyce 2,6-nr reJlecltora STIII }tprrucxofi acrpo$lrau-

'recnofi o6cepnaropam. lle-ea cna6ocru 6enrrx HapJIr{KoB (6onruuncrso o6r,ex-
ron cna6ee 13*) ux rIoJIflpI{aaItrI{oIrHLIe Ha6ilIoAeuufl BecbMa tpy4oeunlr. TaH,
rralprrlrep, Arff [oflyrrenu.rr crarrrcrnqecnoft (uyaccouoncroft) oruu6xl{ He xyx{e
0,26/o upu ua6nroAer{rrrr o6r,eHta 74* e }fieJrroM tflrrrrpe c 4ua$parntoft 10"
:rpe6yerca oxoJro 40 wwu, Bxrrosafl croAa Barparbr Bper{eulr Ha rraMepeHlle {ona
ue6a. flosroMy AJr.fl ua6nro4euuiz 6t;ru oro6paurr 6e.nr,re ftapJTlrxrr paBJII{qHbIx

rr{roB npue l5T5 r{B crrrcnoB 17*221. B pr4e cJryqaeB orueceHl{e BBeBAbr K rl{rly
KapJrr{KoB unn cy6napJrr{KoB .fiBJrfierc.E BarpyAr{I{TeJr6H6rM, s oco6euHocrl{ AJr.E

rop.trqlrx o6nenros. floetorry B rrporpaN{My ua6,rrogeuvft 6wto BltlrloseHo HecKoJIb-
HO raHrrx cpaBHrrreJrr,rro flpr(r{x sBesA r{3 clrrcnoB [23, 24], ItaH fipeAcraBJrflIoqfix
caMocro.ETe"nr,urrft rrrrrepec c rosnu Bperrrr.rr rlayqenrl.rr rrpor,rcxo]nAeulr.E floJr.fiprraa-

ur{r{ r{x rraJryqenl{.rl, ecJrl{ oHa 6y4er o6napymelra. Tax Hax cy6Hap,uuHlt HaxoAsr-
cfl HecnoJrr,r(o AaJrbrtre or Conuqa, qeM Hap;rrultlr, To r{o}nHo oxtl{Aarr, HaJrI4sI,r.E

B rrx rraJryqeuru MelHBBeBAHoft nonapuaaqun. B oroil{ crryqae N{o}KHo cAeJlarb
oqegny paccTorrHr{ft I[ cBeTlrMocreft cy6xapJlrlltoB, AaHHLrx o HoTopr,rx flona eqe
t\[aJro.

rlacrnsuo peayrrE,rarr,r Harrrl{x na6rroAeuntr ltrtru ouy6rnxonanrr [6.I. Ha6-
JrroAer{rrfl Ha qeTr,rpexHaHaJrbHoM rroJrflprrMeTpe B HaccerpeHoBcKolr {oxyce
3TIII, Hasarr,re B Nrapre 7974 r., rroBBoJrI{JI[ BHasurelbHo troBbrcl{Tr, Torruocrb
ua6.lrro4enufi. filn aRorroMnlr reJlecxorrHoro Bpel{eur{ r{ rIoBr,rrtreHufl Tosuocr[ lta-
uepeuuft ua6,nro4euu.s 6errrx RapJrI{noB [poBoArrJrl{cr, n 6onr,ml{}rcrBe cryqaeB
B cr{rreM B u rxe,nrou 7 {unrrpax. Bu6op arrx {lr.nntpoe o6yc.roBJle}I reNI, qro
MaHCr4rMyM .rrpHocTr{ 6e.rrrrx KapJrr{r(oB I4 Mancrrrrylr runeftnoft rroJrflprr3aql{u y vI3-
Becrr*,rx Marllrrrur,rx 6e;rrrrx HapJrr{r(oB Jre}Har B cr{He-BeJreuoft o6;ractu crlexTpa.
B cryuaax, HorAa .rrpr(ocrb o6renra 6r,rlra gocraroqFra, .rro6rr Ba [pI{eMJIelroe Bpe-
M.E rraMepeEur (upnnrepno 30-40 MElr Ha o4uu {unrrp) uoryuutr ourtl6xy ne
6oree 0,15%-0,20%, trpoBoAlrJrlrcb rrBl\{epe:u:.r,rr u B Apyrux {rur,tpax. Tlncrpy-
rreuTaJlr,Ha.f, rroJrfipl(Baqr{.fl onpeAeJlrrJlacb rro ua6nroAeunflM crar-I4aprrr},rx BBeBA

r{B crr{cr{oB t25-331 u yqurbrBaJracE rpu o6pa6orne Ea6rroAeHuft. Ilo4po6urre
Aarrrrbre o [pur{eurrBrueftcq afltraparype, o[I{caHI{e rleroAlrnl{ r.ra6nro,qenutr. u o6-
pa6ornr,r rprrBoA.grc.E s [34-36].

Cuncon ncex na6.nroAaBrur{xc.rr namu 85 o6T,exror (ua6nro4enuff c aBrycra
7971no nrapr 1979 r.) c ynaaarrrrelr trrx oclroBur,rx xapanreprrcrr{K AaH s ta6n. 1.
flpuno4nlrr,re s ra6r. 1 4aunr,re Baflrr,r flocJre colocraBJre]rr{fl oArropo[r-rbrx BeJrI{-
qtarr, orrpeAeJrerrr.rLrx paBrrrrlrrr aBropaMlr. [.irr uenoropr,rx o6renroB r{rfeercfi Ao-
BoJrr,Ho 6onsrua.s rreofipeAeJrerrrrocrb B oqeunax a{{enrlrnnoft reuneparyprr, a6-
conroruoft BeJrr{rrlrrrrrr u 4p. I-[e BcerAa rraAeinrro orrreceur{e BBeBAbr r( roMy ITJITI

uuoxry ruuy o6T enron. B ra(rrx clryqaflx n ra6n. I npuno4lrrcfl rrrrrepBaJr, B I(o-
Topon{ Jre}r{ar oqerrnl{ r'oit nnn lrnofr ren[str{rrbr, r{Jrr{ caN{I{ oqeuxu. IanaHrnqecxl,Ie
r{oopAr{rrarr,r o6tentoe AarrrJ B nonofi cr{creMe (lli, lrrr).

Orcyrcrnue o6rqeupnnaroit cucrelrbl r'ror{eHnJraryp He rroBBoJlfler rlpeAnoqecrr
fiaxyro-ro oAHy cl{creNry o6oauaueuufi. IJpe4uo}Herr}raE HeAaBrro cr{crerlra o6oaua-
.reuuri [37], ana.noruquafl clrcreua PKS o6oer.ra.rerrrrft pa4lrolrcroqHr{r(oB, rrona
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Peay;mrarrr

Cpe4u ua6.nro4anuurxc,rl HaMI4 anea4 uar6oJree rruoroqucileEgbr BBSBAT{ c Bo-
AopoAHbrMrr {rnHrttrMrr (xaprunn DA). Ha gayqneruofi nrrarpar{Me 1puc.1) oHra
Jle,fiar B ocEoBHOM S o6racr[ MerfiAy rrunefi uepnorerinoro u3flyseHufl u
.I,vsz efr. nopualr,uoft rJI as uoft noct e4or areJrbHo cr],r.

cregyroqaa tro qucreH,ocrr( rpyntra o6neHron - aro HapJrrrnr4 c sucro He-
npepbrBHbrM crreHrpoM (napnuHra DC). Ha 4nyqrernofi Ar{arpaM}re oHr{ pactro-
JrolI{eHbI s6ilwaw JrrrnutI r4BJr)treHI,I,fi qepuoro re.rra, X,Ieuee'rrHoroqtrcJreHHr,re rop.f,-qIIe HapJIuHu (cpe4lr Horopbrx uoryr 6r,rrr, rr cy6Hap;ruxu) DO pacrorror*.rru,y BepxHero I{oHr{a gnyqaeruofi Ar{arparIMbr. lerllenrre HapJrrrxr{ DB cocrasil.Eror
I{atrMeHee npeAcraBrrreJrBHyro rpyury o6beHros rr rpytrnupyrorc.E rar{H{e elnvav
BepxHefo Rpafi AByr{eeruoft Ar{arpa},rrrbr. rIo;roxteurre ra6,,rro4aBrxrrxcf Ha}ru
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ptrMeq a]JItrs, !, Heycrofi.r4Bafl
Ha.raflo paccBgra.

fipoBpaqHocrr,, quppycbr. 2. JIyHa. 3. Ha6ruorer'rus I guasparNrOfi 5".

IanaHrranlr. tr4a puCyuHa BIIAIIo, rtro O6r,eHtr,r C I{31\{epl{N[oft no,napugaqlIeft
Bcrpeqarorc.E cpeAl{ BBeBA Ha paaubrx rullporax. <Bonnoo6pa3goeD pactrpeAeJle-

I{r{e BBSBA rra pr{cyune o6ycroBileuo ceJrexr{r{efi o6r,exros, ran HaH 6ollullrucrso
Ea6rroAaBrrlrxix aaee4 HaxoAl{rc.fl B o6racru cHJIoI{e}Itrft or -15 Ao +50".

Peaynrratnr HamIIx IIa6JIIoAeIIuft upnne4eull B ra6JI. 2, n crol6qax l(orgpoft
y11a3alrbr EaBBaIrufl o6tenron, KaJrelrAaprrbre Aarbr rr roJruaucnr4e MoMeHTr,r Ha6-
nroAerruft, o6oauaseHue {nnttpoe, cyl{Mapnoe BpeM.s Ha6IIoAeEu.fl sBeBAbI B Ha?fi-

AoM'{rair6Tpe LT, [peBLr[reHI,Ie .flpr(ocrl{ o6teHra I{aA .spxocg,Io {oHa Ee6a R,
cpeArr.fifl Cl(opocrb Cqera ru*, crelellb lruHefiHoft troJl.fipl{3aqtrv p c ee cpeAHeKBaA-
paruunofi orult6roft o'0,r, onpe,4eJreHrrofi tro crarl{crlrne cqera rrMtryJlbcoB (6op-
yy.ua (2) [35]), u troar{qr{oHrrbrfi yror rrJrocnocrl{ rroJr.EptrBar{Er 0 s axsaroplraJrr,-
Hoft ctrcreMe orcqera c oqerlnoft cpeAHeRBaAparurluofi orulr6Hr( ero otrpeAeJIeHI{.E,

Bbrqr{cJleHrroft uo Sopiu}Jre 0-60:28,65 osr/p 1351. B uocneAueM croir6qe Aa-
IIbr Irp[Merlarrtrfl oTrrocrrreJrbHo ycJroBl{ft Ha6rloAeHuft. HeyrepeErrbre pe3yJrr,TarEr

troMeqeubl ABoeTorII{eM. I{a6.nro4eIll{.s, AaBlrrrre p )r 20oe, oTMerreHbl oAHoft 3Be3-

Aosxoft, ua6lrrgAerrrlfr c p ],-3O0, orNIerIe]IbI AByMfl BBeBAoqftaMra, Cle4yer: ua-
nooauum, rrro Ha6rroAeur{.fl, BbrtroJrHerrFrbre go 7974 r. B {oxyce Hacuuta c rpex-
I{anaJrbrrrrM rroJr.flpl{MeTpoM, r{NreIoT N{el{r,rnl{ft BeC' qeM rrocJreAyloque.

Vxre upocroft upocr.rorp ra6[. 2 !]bttrsilser AoBorIbHo 6orr,uoe, (ortono 40%)
uI,ICIO cJlyqaeB, ItoIAa CTetreHL IIOJLtrpI{3aqI{[ xOT.rI 6rr a O4nOu {unr,rpe 6onee
qeM BABoe rrpeBr,rlraer orrrra6nlr rra6JrroAeHl{ft. Hnxre trpl{BoArrrcn aIraJII{s Ha6ilro-

Aerrufr" tro AaHr{brAr ra6n. 2.

AHarrrra ua6'r lo4euuii

flpex4e rreM AeJrarE, Kanr.re-Jrr46o Br,rBoAr,r rra AarIIIbIx ra6il. 2, cJleAyer.rrpoBe-
pr{Tr,, Eac1oJlbr(o arr{ r{a6JIIoAeHr{fl }roryr 6uts ot.aroqenr,I t[eE{SBeBAI{oft floJlfl-
pueaqueft B onpecruocr.rrx CoJrlrqa. Sasuc[lroctr, a'rofi troJrflplraaqlrrr or pac-
c,tofl;,.'trg HaH B rrJrocKocrl{ Ianal{rr.rHu, TaH rI B Ha[paBJIeHI{rr railaHTusecKl4x
trorrrocoB otrIrcaga s [26,29,63-65]. tr{cnonray.E AaHIIbre o paccro.aHlrfx Ao qe-

nbrx HapJrrrHoB r4 pe3yJr6TaTbr yHaBar{Hr,Ix llccJreAoBaHl{ft, Mo}I{Ho BI{Aerb (prc. 3),
qro rr3Mepegr.ra.E rraMr{ troJrflptrBaqrr.s r{aJryrleul{q 6e;nrrx HapJrr{ItoB B cIlHeM Slult-
pe p6 Bo Bcex cJlyqaflx rrpeBblltraeT, I{ qacTo AoBo[bIIo SHaqI{TeJrbHo' MaRCI{IIaJIL-

rro Bo3MolnHyro Belrraquuy rroJrEpI{BaI{I4I{ B onpecrrlocrflx CorHqa I{ He SaBprcrrr

or paccro.Egrrtr Ao o6,benra. TaH naH BoBN{o}Krrr,Ie oruu6nu B orrpeAeJreHlru [apa-
r{erpoB r{HcrpyMerrraJrrrrroft rroJr.flpr{BaIIrIr{ He rrpeBbIuraJIl{ HecnoJrbnrrx corlJx Ao-
;reft upoqenra, To rrl puc. 3 cte,qyer, qro rra6rIoAaBllraflcr rlailru rroJrflprr3al{trE
,rryrLrrrr 6e.nr'rx HapJrunoB trBfifiercfl. rtx co6creerruoiil uolaplr3arlrrefr.
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Plrc. 3. Couocrasileur,re crerreflr.r rIoJLrrpI4Barlr{r{ pg n rlra,rr,rpe B craaeecrnbrr{rr paccroflr{r,rflrrr,r r'
go 6errrx r{apJrr,rr{oB lra ra6[. t
Beprulta.nsnulu qeproqHai\{rr fioltaBaHbr yaBocnr{ble BeJruqur{bl cpeAHcI{BaEparI{.IHr,Ix om[6ol{. Hpar-rrtuc na-
6.irrogallrrccl HaMLr aHaqcHI{fI BeJrtrqrrH noJrfiptrBarl]Il,r oAHoit fi Toii H{e BBeaEbI, troryqcHHbre B paaHoc BpcMfl,
coeArrHcHbl ToHI{I{I\,Iu JII{HrfiMr{, HahroHnafi npEnlaf fiol{aBbrBaer rraMeIrerII,Ie noJrfI}]I{3auIrI{ c paccro,rHrrcu
B ofipecrlrocrrx Coruua corracHo [26]. OcrarbHbre o6oBr.raqeHufi Tc ,fic, qro na prc. 2

[la cy6xapJrlrltoB rr Hexoropblx rop.flqr4x o6.r,erroe Ha6rroAaBga.rrcfl troJrflpr{-
3al{Irg Mo}I{er 6r,rrr, Mexrase3AHoft, ecJII4 arld o6texrr,r Haxo,q.flTcfi AocrarorrHo Aa-
rrer(o or Coruqa (GD 3, Feige 2, Feige 18, Feige 27, Feige 99, Feige 100,
Feige {11). flepeuracrelulble o6rexrbr Jre}nar s\fivam lrvq\rv rJraBrrofi uoc.ne-
AoBareJrr,rrocrr.r rra AByrtrBerHoft ArrarpaMMe (cu. puc. 1) n o6lacru cy6Kapnuxor
I4Jrr{ SBeBA ropr4solrraJlr,Hoft BerBu. Hara6orrmyro rroJrjIprr3ar{r4ro cpeAr4 Drr4x BBeBA
IroHa3brBaer Feige 27 (cu. ra6r. 2). flolxpra3ar{r{.rr u3ryqeHl{.fl orofi BBeBATJ co-
craBJr.fler oHoJro 0,8% no Bcex SuJrbrpax r{, BoBMo}r{Ho, nepeMeHHa (cru. puc.6).
Cy,4a uo MaJroft BeJrr{qr4He ee co6crseuHoro ABrrlrenrlfl (p[a cos 6 : 0",003*, p6 ::-0",005) [66], ara BBeBAa r{axoAr4rcfl cpaBrrr{reJrbHo AaJreKo orCorlrqa. Criexrp
ee BB, roBMo)fiHo, cocraBHoft [661. fpy6afi oqeHr{a paccroflHr{fl Ao BBeBAbr r{ ee
a6co.nrotnoft BeJrr4qlrlrbr, cAeJIar{I.rafl B rrpeArroJro}I{eflr{r4, uro ua6nrogaelta.g troJrfl-
pr{Bal{r,rfl ee r4sryqeHl{.t BoBHI4Haer B ocIroBHoM B Me}r{BBeaAr-roft cpeAe, rroxa3hl-
Baer, qro BBeBAa HaxoAr4Tcg Ha paccrogr.rr{r{ rre AaJrbme 500 nc rr rdMeer a6conror-
r'Iyro Berr4surly Mv:*3*, r. e. flBrrserca cy6napJrr4noM ruua B. Ifo lra ABy-
qBerl{oft Al4arpaMMe (Irocoft Hpecrr{n Ha prrc. {) anes4a Haxonrrrc.q ropaBAo 6nzxre
H o6racr[, Saul4MaeMoft ropflrrrdMr,r sBeBAaMr{ roprraoHTaJrr,rrofi rernlr (HBB),
qeM R o6"nacrr.r cy6xaprr4noB Tr{tra B. flo-rra4uMor{y, ara BBeBAa trpeAoraBJr.fler
rrHrepec grn 6oree o6cro.srenr,Horo r4ccJreAoBaHr.rfl.

ConocraB,nenrae ua6.nro4eunri s {ranr,rpax B mV nor<azbrBaer (puc. 4),qro BeJrr,r-
qlaHr,r troJrflprraaqr{r.r B flrrx cpaB}rr{Mbr, Bo Bc.flnoM cJryrrae n ru4r.ruofi o6nacru
crIeHTpaJrer npeo6la4arotrIero BI4Aa BaBr{cr4Mocrr{ cretreHrr noJrrrpr{Baqr.rr{ or AJrr4Hl,I
BOJrlIr{, Tarrrenc yrJra I-IaHJrona npalrofi, cB.fl3r,rBarorqeft nonapr4saqr{r.{ pp H pv,
crarl4crusecxz HeBI'IaqI{Mo orrrrrraercfl or eArrurrr{Br. }too$SuqueHT KoppeJrrrqrr[
no 113 rapHr,rM na6rro4enzflr.r paBeg 0,69 + 0,05.

Ec.rrn na6nroAaBmasca noJrflprraarlr{tt trlrrtrercrr co6crBeHHofi nonapraaaqueft
IIBJIyIIeHI4I.E 6errrX HapJIr4nOB, To Molrrlro OX{I{AaTb, IITO ee BeJIUsUHa 6yger-aannCeE,
or ocHoBHbrx BBeBAHbIx rrapaMerpoB. Han6oree y4o6urrrrr AJr.rr corrocraB;reuufi
c norr.Epr4saqueft uapauerpoM .fiBJr.sercfi o$sexruruafr reMtreparypa. Br,r6op ee
otrpaBAarr TeM, qro oxa ,IBJIflercfl eAr{HcrBeI-rurru {uazsecxr4M traparrerpoM arMo-
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Puc. 4. Cpanueuue BertrtlllE
rroJrflprrsaqrr[ P3 Ll py s cw-
EeM.B r{ ?r(eJrToM I/ {rarrpax
IIITpuxoBafi IIpEMa.E nPoBeAeHa

rlo[ yrJrolrI 45o

Puc. 5. Conoctaslresrle cre-
treEr.r troJrEptr3aqrtr tr3fiyqe-
Eufr 6ernx napJrr.rRoB Pa
r{B ra6Jr. 2 c roraPr,r(Puou
e([Qenrarrofi reMrleparypbr
T" na ra6n, L (aartrr cpe4-
EIIo sEaseEr.rn lg T")

OooBEa.reH[fi Te ]r(e, rlro Ha
phc.2u3

46 4d h,%

46 4,, 4,4 r',s rg /,

o{eprr, HerrocpeAcrBelrno otrpeAeJrrre}rbrM rrs Ha6fl]ogeHuft. Hpoue roro, oua otrpe-
AeJr.Eerofi lraAe)fiHee Apyrlrx trapaMerpoB, a reMneparypHblft AuatraBOE 6elnrx nap-
JruI(oB orletrb rtrupoH. Peaylrrarrr rar(oro cotrocraBJreEz.E troHaSarrSr Ea pIrc. 5.
Itan nuguo rra prrc. 5, ranyueuue Br,rcor(oreMtreparypublx KapJrr{I(oB troJIfipuBoBa-
EO B Cpe[EeM CJra6ee, qeM ((xoroAllbrx)) 6eJrbrx r(apJrrdHoB, cpeAE KoTop],Ix trpeo6-
na,qaror KapJrtrrtr{ c EeupepbrBHlrM ctreHTpoM rl4tra DC. Cle4yer OTMeTI{Tb, qro
6oilrmzuctso Mart{trTubrx 6ennrx HapJrIInoB Br,rAeJrelro ran}fie rtB BBeBA aroro rutra.
fiueroqueca peByJrbrarr,I Ea6ilro[euuft uona He Aalor octroBaEufi trpeAtroJrararb,
IITO EA6JIIOIABIIIASCfi JIUHEfiEAE trOJI,flPI{3Aql,{fi I{3JIYqEHtrff 6ETbIX I(APJItrHOB BbI.
sBaEa MarEtrrEbrMU rrOJrEMtr. B UpOTUBUOM Cryqae CJreAoBaJrO 6rr omugarr rIaJIE-
qEfl BaMerHOft npyroBoft nOrapusaquu, rrro trporuBopeqzr ra6lro4sEtrfiM, Ba
EeMEoruME ucr(JrroqeHrrEMu: Feige 7, G gg 

- 47, G 195-19, GD 229. Orcrcga
cJrenyer, qro Ha6rroAaeMafi JruEefrIraE troJraprrBaqu.E MolfieT 6srTb sElasaEa Ee
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Pnc. 6. tr4glrenenr.re crererrrr rroJrxpr43arlr.rrr B paBHbrx {ra.ur,rpax co BpeMeEeM y Feige 27
HabrIoAeIiuE 1977-1978 t'r. Bepr[Harrgr,IMr qeprot]HaMr{ rronaaarrbr BeJruqurr,r yABoegHbrx cpeAuefiBarpil.
Tr{qHr,rx oilr.r6ofi

Prrc. 7. ?Iauereune cletreur{ rroJrrpt\Baqr4r.r r {r.r;mrpax B u v co BpeMeEeM y Gr 338 : GD zzg
Ha6.nrcgeur.rr 1974 r, O6o3Ha.reHrrrr re }r{e, vro ua puc. 6"
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Puc.8. tr{sMesesra.E crerrerr{troJr.rlpr{Bardrru r frra,rr,rpax u,B,v coBpeMereuy EG t5g:Feige 110

HaoflroAeHt,Iff 1g7B t1 1977 rr. OooBEa,reHIIE Te ]r{e, rrro Ha pucu 6

Puc, 9. lleueuenze cretrerrr4 rroJr.fiprr3aqr4rr n Srarr,rpax B u v co BpeMeEeM y EG 15g :: G 29-38
ITAoJ]rcTCHilf 1976 I,I 1978 II. TEMS6IE HPYE{IIII _ HA6TIOAEH],IE B (PETETPE B, CBETJTbIE _ B OtrJIBTPE Y

ToJIbno EaruqueM cuJlbrrr,rx MarrrrrrEbrx troJreft B aTMoc{epax 6erhlx ltapJrrrr(oB,
Iro u ApyruMu trp-4rurraMz(pacceauue usryqeHr4fi Ha s6g6sx aKr(pequtr loz], uar]
ErrrHEre trflrrra t68l u ap.).

tr{e ta6n. l, sup.,o, qTo uMeercfi Aocraroq,o M,oro cJryqaeB, KorAa troJrflpu-
?111i-ry-tpgtrHo perucrpupyerc.fl KaR y BBeBA pa3rrbrx rurroB, raK u B pa3rrErx
Qurbrpax. lJnll4y cuntnofr" rr-eoAlropoArrocrr{ rra6JrroAareJrbnoro MarepuaJra r,r3-
Ba paBJruqufr n yc;roauax Ha6rro4euzft, uepaBlroMepr{ocrr pactrpeAeJrerrzfi rra_
6rro4euuft Bo BpeMerrtr, paaruuuft s senuszsax dmu6oH 'z 

sogMo)nuoft ne_
peMeHHOCrr{ noJr.sp_usaqlr[ upoBeAeHr{e HoppeHI'HOrO crarr{cruqecHoro aHaJrr{Ba
BarpyAr{rrrernuo. o.quaxo 60ilbmoe xonusecrro o6r,exroB (g5 aneag) u ;"A;;;:
AyaJrbHblx na6.rro4euraft uoasorslor cAeJrarb HenorophJe BDrBoAhr o qacrore Bcrpe-qaeMocrr{ nuneftnoft uoilrrpr.saquu ,,a ypoBrle I ogr i p og cpe.n., ftapJrtrKoB paB-
Hbrx rutroB (ra6n. 3) u n paanur* Surirpax (ra6i. a). r{aH'u"r,o ra ra6r. 4,rracrora BcrpeqaeMocru yBepeHlro r(BMepeHuoft rol.np]/.Ba\vr. trpuMepEo oAr{Ea_
r(oBa Bo ncex Sulrrpax.
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Ta6rnrla 3 Ta6nllqa 4

tzla ra6;r. 3 nu4uo, qro HaJr11que ue1oropofi, rycrr He66ilbmoft, Eo yBeperrno

trBMepuMofi CofiCrBeHHOft nuuefinofi troJl.flpll3aql{fl u3Jlyqeutrg-flBfienue'
Aogrtrosuo pagtrpocrpaHeIIHoe cpe4u 6e;rrrx KapJIITRoB trpanrtrqecfiE Bcex rEtroB,

aa ,cHoronr-traerrl rre6olrmoft rfyurbl ropflrlux reJltreBblx r(apJltrItoB DB. Ecnz
oupor*, rpymlbl DC ssnglotcfi corJlacuo-t69-71] xoJIoAEbIMtr HapJIuItaMtr DB'

TopesHaEAl{cllponopqtrtrpactrpocTpaIleEIIocTtrHapJIIIItoBctroJlfipu3aquetr
B aTrlx AByx Itpylluax BBeSA AOJI)I(Ea, IIO-Bw[trMoMy, uMeTIr aBoJIIOqUoEIIOe SEaqe-

Htre. OAEaHo lla-ua BoBMo?fiEoro BJru.arrtrfi Ea6rroAarerblrofi ceJler(qutr peaJrbHocrb

aroft gucrpotropqtru AoJr)firra 6srrr, rponepeua tro 6oree rpeAcraBrrreJrbHofi Bbr-

6opxe o6senros.
,-?Ia 4aunnrx, trpuBeAeIIIIbIx B Ta6il.2, BtrAEo, rIrO B pfAe CJIyqaeB uMeIorOE

yi,taaanun oa uep6*eruocrb troJl.Epr{Baqtrtr y Her(oropbrx o66exros. Ecilr'r lrpurru-
MATs BO BIIUMaHUg TOJI6I(O rtatr6oilee l{age)fiHble UAMepeHUfi' I1OltyqeHHbIe C qe-

,drp"r*ururbHblM trorlfipuMerpoM B r(accerpelroBgloqioxyce 3TIII, ro trepe-

MBHEocrb lroJlflpl{Baqrr' ,ur'6oree BaMerH-a y Gq 299 ({uJlbrp^ B),^ES 191

i,f"rirp"t E ih, Feige 110 ({u*tp 7) u, *orner 6,rrb, y EG 159: G 29-38
i$"ourir A n \. Xa=panrep'nepertrerrnocru [Jrfi ]renoropbrx o6renror troHaBaE

ia puc.6-9.lla pucyunoBBrrAlro,qroE-epeMeHHocrbrroJl^fipu-3aqztr 4Y9eT Mecro

; D;slr; {um'pa* ($ullrrp U y Feige 2i (pu9.-6).,-SumtpJ v^qP 239 (puc' 7)

":ir'.ig" tto 1piic. ti1, 6r,irrp* a i y v .EG 159 :.G 29-38). He ,umse
adruerurr, qro Ha 4nyqnetuofi AtrarpaMMe (crvr. pzc. t) 4ne frB arux sBeBA

(EG 159 
': 

G 29-38- r EG t9t) uax^ogfircfi B o6rac1g, BaHflrofi IrepeMeHIrBrMq

B.r"r*, Kapirrr*aMtr (u - 
-n 

= lo,qqi'B-: 7--( 0,20), a EG 159 : c zg-Bg
caua o6ralua, ,uprrqu.suu 6recxa I72,731 . [.rn trccJreAoBaHtrfi trepeMeI{HOCTE

troJrflpr{Baqnm erri BBSBA Hy?r{Hrr 6onee AJrtrreJIBHbre pEAbr ua6.rro4ernfi.

BhrBoIbr

Tarturnr o6paAolr, trpoBe[enllblfi. O6aOp lunefinoft troJI.EpuBaqIIE rrllffi
AoBoJrbI{o 6o.r1moft nrr6oprr,r 6ernrx (apJIuItoB u }Ie1oTopblx po4crBeflEblx uM

o6rento, troBBoJrEeT Bax;IoqtrTb, uro: 1) trafiyqenue MEorI{x 6e;rrrx HapJrtrrtoB

EMeeT uBMepIlMyIo nuneftuyrO norapraaqulo, BOBIIuHaIOFyP B aruoC{epax atzx
BBea[; 2) ne.nuulaum ronrpueaqur uene.rzfttr, MeHee 1,%; 3) rroJrfiptr3aqus..tr3Jly-
rrerrufi BblcoxoreMtrepaTypgblx HapJIuRoB Hulr(e, seM y 6olee xouoAEbrx; 4) rap-
JruRU rutra DB urrteror B CpeAEeM MeIIbItryIo' qeM fiapfiumu ApyIIu TutroB' JItrHeu-

,yro oor"pu,aqurc uaJryqe'trfi, He-Bbrxo[fiqyro (t 4auuoft rr,r6opne o.6oentoo)

,i "prg."r 
omr6on ,u66o4.rrfi; 5) o6uapy5(eua trepeMerrEocrr nunefinoft uo-

ngprBaquu u3JryqeHr{ff rrer(oro_p_brx 6elrrx napJltrrtoB.
. 'Asrop 6rarogapeu H. M. Illaxoscgortay Ba rroMoqr r ua6llogegrlffx r[ 3a tro-

JIeBEoe o6cymgeure peayJlbrarou pa6otrr.
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AnAAEMVTfi. HAYIT CCCP

I{ 3 B E C T I[ fl I{ P EI M C It O trt A C T P O O I{ 3 I{ q E C IT O }Z O E C E F B A T O P II I{

Tou LXIII, 1981 r.

vAr{. 524.7-77+520.316

TE JIEBtrISI'IOHH bIE OOTOMETPUqECHTIE H ABJIIO I E HIIfl
I ECf TI,I BHEr A JI AHTnIIEC KIIX tlElty JIf PH LIX OBBEI(TOI]

JI. II. Mernft, B. B. Ilpoxolprera

I{arraeperur 6.necra BueraJranrrlqecxr.rx o6reHroB trpoBoAr.rJlficr. s 7976 r. n qneroeoii cr.t-

cteue B u I/ c uoruorqbro BbrconosyscrsflTerr,sofi TeJreBrrgtroggoft crcreltu ra 0,5-u reJrecxorle

Itpnutcxoii acrpo{uaruecxort o6cepnaropur AH CCCP. Ha6,rmgarracr' 5 rnaaapor u 5 o6tenr:or
rzua BL Lac, ralrermlrx 6necx B ArrarraBorre BBeBAEbrx BeJrIrqIrE or 14,5 4o 1815. Tpu o6r,enta
(3C279, OJ 287 r OY 091) rronaaaJrr'r r.rBMeEeEr.rE 6.necxa c xapaxreprrrM BpeMeEeM - Ire-
cro.nrno gueft.

TELEVISION PHOTONIETRIC OBSERVATIONS OF TEN EXTRAGALACTIC PE-
CULIAR OBJECTS, by L. P. Metik and, V. V, Proholieua.- Dtring March-April and
September, 1976 the brightness of extragalactic objects were measured in a photometric sy-
stem close to B 7 using high-sensitive television system at the 50-cm telescope of the Crimean
Astrophysical Observatory. Five quasars and five BL Lac type objects having magnitudes
the range from 14.5 to LB\5 were observed. Three of these objects (3C 279, Ol 287 and OY
091) showed the light variations in the scale time of several days.

flarpy.rrnrre ua6nlo,qel{ufi psAa BlreraJranruqecnlrx o66enros fipoBoAl{nrrcb
uo HootreparuBlrofi trporpaMMe B orAeJlbHbre treptroABI 1975 u 1976 rr. oAHoBpe-
MeEEo Ha reJrecRoue STIII (uo,rapuaaqu.E), paAzoreJrecHotre PT-22 u reileBu-
Buorruoft cucreMe, ycrar{oBJrel{noft tra 0,5-u tenecxoue MTM-500. Sa4aqeft ro-
cJreArrrrx flBJrflJracb oqeHna 6recxa o6reKros B qBeroBofi clrcreMe B u V.

B xasecrse trepegaroqeft renesuauourroft rpy6xu gna ua6rrogeuuft I4ctroJrb-
BOBaJTCfl OytrepopTrrnoH, coqJreHenrHfi s oAlroft non6e c HacHaAoM aJleRrpollHo-otr-
ruqecxoro rpeo6paaoBarerlfl (rpy6xa JM-217) [1J. MynrtuuefiotlHoft {oronatog
B KoM6rruaqur{ c aa6opauu crer(JrflEHblx cBero{urrbrpon (CC-5 + CAC-22 +
+ EtC-10 Arrs crruefi o6.nacrr,r ctrenrpa u E(C-IB + CBC-21 AIIa lr{erlrofi o6racrz
cueKrpa) o6ecue.rusaJr qBeroBbre cucreMbr, 6nusHue r( cllcreMaM B a V Arxon-
cosa. (Dororpa{uporauze raao6pamerrr4r sBeBAHoro rroJr.fi c reJreBrrar{olrHoro aK-
pana trpotrBBoAr.rJrocb ua {oronrenny ItH-2. Bpeur ar(ctroalrqlru BaBI4ceJIo or
flpr(ocru ua6nrogaelroro o6benra r{ r(oJre6aJroc}, B trpeAeJlax ot 30 c Ao 10 rrtnn.
C naxgnrrr cBero{urE,rpoM o6brsuo AeJraJrocb rro 4 cEuMHa, rr Jrldmb B Her(oroplrx
cnyrrafix trpu Aec.'IruMr4lryrHblx oKctroSrrqufix - uo 2.

flepnuuur,rlrz $orouerpzqecxrrMu cralrAapraMu cJryrrrrrJrtr BBeBAbr AByx cxorl-
Jrel{ufi NGC tBB [2] u M 67 t31 . tr{ccneAyelrrre o6t,exr}l u cxotrrreutrfl-crauAaprr,I
ua6.rro4a,lucb trocJreAoBnlslsuo B rerreuue rroqeft o ycrofiquBofi Irpoapauuocrslo.
B oHpecrnocr.ffx r(a?fiAoro o6benra 6r,rnu onpe4eJrerrbr BBeBAHbre Berusznbr Bro-
puqHbrx crauAaproB (puc. 1). B ra6,u. I upunegeubl HoMepa arl4x BBeBA AJIfi Haffi-
Aoro o6rexra, Beiltrstr{tu,r B m troHa3areJrra qBera B - V. B rocteguerrt cror6qe
yr(aBarro qflcJro Hoqefi rL, B r(oropbre rrporraBolrracs {oroMerpzrrecxas trpl{BfiBtta
I( CITOtrJIEIIII.EM.

Asarua roqHocrr4 orrpeAeJreHrlrfl BBeBAtILTx Be.lrusuu BTopIrqHLIx crauAaproB
6rrr uponeAeH rro Mero4y Haxo)fiAeIII4.E cpeAHer(Ba4paruunofi ornI{6HLI oA}Ioro
u3MepeHr,rfi 6recra BBeBA tro paBHocr,EM gnofinr,rx paBlloroqHbrx Ha6[IoAeflufr.
Bonruoe qr4cro uoueft, B noropbre trportBBoAr[Jracr, Sorouerpllqec(a.g [pr{BfBHa,

,r.40
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trOBBOJrrrJrO OqeEI{Tb eTI[ OmE6Rtr OTAOJIrEO IJIE BeCetrHerO tr- OCeuHefO COSOEoB'

B oxsaseHsoM HaMrr uHTepBaJre SBesAHr,rX BeJIETIUTT or {4 Ro 19- ouu oraaanl[cb
,urrur*, oB - t\'nl\vtov: *0,74 ocegbro rI 03: L0T21 tt 6v::E0T1B
iecuofi. Ssasgeilruo 66nruan BeJrrrquga ogtr6l{rr trptr BecegEtrx Ea6nmlegufix
o6y"rourrra EeygrofirluBofi BeCeHEeft troIoAoft, aarpyAHfiBmeft {oroMerpurlegnyrc
rrpr{BflBr(y, Oco6eHHO B cilyqae. Ea6[roAeEuft Urorqa[oK C OTpuqaTenBEbIM CITJIO-

11egueM. flpune4euubre B ra6Jr. {" asaseuug BeJruqrrE BBeBA BroptrqEbrx craE[aproB
otrpeAeJreHbr B cpeArreM c rosrrocrb_ro +0:1--Peay;rrratbl 

oIIpeAeJIeIIEfi 6neCHa uCCJIeAy_eMbIx O6ceRToB upuBeAeIIbI

B ra6il.2. B ueprou croJl6qe yRaBaIIo HaBBarrue o6texta, Bo BTopoM - AaTa Ha-

6.nrO4euzft, B TpeTr,eM - MoMeHT rra6ilIo4errufi O6beRTa B IOJItraHCItUX AEEX, B qeT-

BeproM - BBeBAT{bre Beruquubr B culreft o6.ractn ctrer(Tpa B, r nxtolt - trona3a-
re.ir, qnera B - V, B meoroM - rrucJlo reJleBtrBuoutrBrx oHLTMI(oB B o6racrtr 065-
.eHTa, r{cloJIbSOBaIlEr,rX flilE {OTOMeTpUU.

Hprrue 6neoxa o6teHrou, tromaBaBmrlx uBMelIeEIrrr ffpnocru, upuBe[erlbl
1ra pr{c. 2-4. Bo BCex Cflyqa.flx BepxHflfi ltpuBafi coorBeTCTByeT [aIiEbIM, troJly-
qen-urru B qBeroBoft ctrcreMe, 6,[uexoft 7, a uumutt$ - B.

Tosuocrr r{BMepeurrfi 6.recna o66eHros tro BBeBAaM oxpecruocreft 6rrla uauu
oqeueua ro Ha6rr;AeHuflM AByx o6befiroB, PKS 0735 + 17 u PKS 1510-08,
noropbre r.ra6flroAarr.rcr, B reqenue B u t0 AIreft rl HI{HaHrrx trBMeEeIruft 6ilecxa aa

sro Bper[s He rroKaBaJrn. CpeguenraApaTuqHafi omu6Ha oAlrorO trBMepeHIrfi 6;recna

o6.seHra ItoJIe6aJIacb B trpe[eJlax or +0,08 [o -l-0T10. 3na'Ierrrs omr{6nr{ AJIr
fia)fiAoro CBeTo$I,IJILrpa u o6reHra trpIlIBeAeHLI Ha pfiC. 2. TaHult o6paa^On'1, Bepx-
xflfl rpaurrqa roqHocrn ra6[r4suoDo ana.re*rm 6necxa o6t,enros (ta6n. 2) cocrar-

4'4',1'

0HpecrEo-
. o6teHros

8'x 8'. CeBep
.Mrr yHaSaEr,I aBeB-
)}I6IE B HAqECTBE

{oroMerpnsecftoro
i SBesErI6re BeJrr{-
rsr r ra6n.1
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er(Tv.

Tpu o6rexra rra AecfiTrr rroxaBaJrtr cyrqecrBerrEbre rraMeuerlrag 6necna c aMtrJrtr-
ry4ofi B IIecHoJrr,Ho .Aecflrbrx aneeguofi Berzqurrbr. Tan, OJ 287 s 1976 r. aa
7 gueft yBeJrI4qIrJr 6,necn na 016 (cru. pzc. 3), 3C 279 ea [Ba [nfl yMeI{bItrtrJI rp-
nocrb nosru na 0]5; y OY 091 

'sa 
B lneft ua6nro4arocE, yBeJrrrqeurae 6necxa ra 0|6.

Bo rcex c"rryqafix r{BMeIreHrr.E 6recna [porrcxoArrJlr{ cuExpouuo B o6ozx ctrenr-
paJrrr{brx yqacrxax. He6onsuue r{BMeneEtr^fl qBera Mo}nuo lrpeAuoJlararB JrEItrb
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J. D. B-V

PKS 00218-09.7

AO 0235+16.4

PI(S 0735+17

OJ 287

3C 279

PKS 1510-OB
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24--25.IX
25-26.IX
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2442800+
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19,382
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42,413
44,406
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2442800+
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69,458
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72,497
73,404
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68,509
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17 ,48
18,98
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18,66

14,94
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15,31
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15,56
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16 ,01
15,84
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15,77
15,90
15,97
15,63
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L5,73

16,91
16, 85
16,84
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16,73
L7 ,03
17,21"
77 ,30
16,95
16, 86
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t6,75
16,79
1.6,94
16, BB
16, 81
16, g3

0,78
0,92
0, g0

7,27

0, 91

0,49
0,49
0,49
0,4'L
0,63
0,52
0,47
0,38

0,52
0,53
0,34
0,29
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0,44
0,53
0,16
0,20
0,31
0,48
0,46
0,44

0,5g
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0, 15
0,42
0,57
0,41
0,73
0,64
0,37
0,76
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0,59
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0,42
0,50
0,24
0,37
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0,22
0,32
0,21
0,32

144

Ta6ufi\a 2

4
4
t}

4
4
4
4
4

4
2,
J
if

15
8

10
D
t)

5
8
4

5
t),
5
5
4
5
o

2SI

,
D

t1

5
4
4
2
7
I

4,
D

.)
4
4
4

4
4
4
2,
4



T a'6r uqa Z (onon<au,ue\)

B-V
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oY 091
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24-2s.tX
25-26.rX
29-30.IX
1976 r.
24-25.lX
25-26.|X
28-29.lX
29-30. rX
17-1B.IX
24* 25.rX
2s-26.tX
28-29.IX
29-30.IX
17-1B.IX
24-25.|X
25-26.rX
28-29.tX
29-30.IX

97,535
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24430C0+
46,572
47 ,575
57 ,47 7

2443CC0+
46,423
47,438
50,457
51 ,536
39 ,466
46 ,381
47 ,3i B
50,415
5t,t14g
39, 506
46,473
47 ,472
50, 532
51 ,502

16,92
t7 ,c0

17,50
t7 ,63
17,60

18,32
tg,4o
19,29
18,44
77 ,28
17 ,08
16,98
17 ,00
16,99
lB,25
17 ,65
77 ,56
77 ,56
t7 ,49

0,08
0,26

0,44
0,67
0,70

0,48

0,64

oJs
0,80
0,74
0,76
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1,05
t,7l
7,04
t ,06
0,90

J
rf.

4
4
4

,
,
J,

4
)
4
4
5.
6

J
4
5,
4
4,

y o61beltra OJ 287. Ognaxo arE EBMer{eEtrff BaperucrpupoBaEbr EeAocrarosEo yBq-
peEEo.

Anropnr 6naro4apnrr Be4yqeMy uuffienepy A. H. A6parraerno, tro4roro-
BurirtreMy reJreBuBtrorruyro atrtraparypy AJrE rrpoBeAenus ua6trcIeuuft tr rpll-
EtrMaBmeMy yqacrue B Ea6JrroAeuusx. Mrr 6rarogapuu rantre H. B. Hapuxuyro
Ba troMoqb upu na6nroneuu.fix n ta6opauros JI. ?I. @uuarony u A. ?I. Hautuny
aa {orouerpuuecxiro o6pa6orry relreBuarrounnx {ororpa{ufi .

Mafi 1979 r.
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A'ItAAEMVTfl HAYIT CCCP

I{3 BE CT!TFI ITPT,] I{ CHO 1Z A CTP O (DI[ 3I{qE C}T O ]t O E CEPB AT OPI{II
Ton LXIII, 1981 r.

vAH 523.035

o BoSMOlItHOttr rtrptrfl,oAE IAMr\{A-trrCTOrrHI[ItA SG t95 +4.

E. M. ts,rr a glrlrnpcxnl'r

BncHaaauo fipeArloJro]r{eHr,1e, qro rarrr{a-r.rcroqur.rn SG I95 + 4 uotter 6urr ocrarftoM
BcrrbrrrHl.r cnepxuoeoll 437 t. tt, a. Taxoe flpeArroJro]fieEr,re r[o}I{Ho corJracoBarb c uMerorlr,rMrrc.E
ua6;rro4ate,nr,rlLrilIlr AauHbrMLr, ecJrr.r o6r,enr [pr'rr{aAJre}nr,rr n rroAr{Jraccy crepxuoBbrx 6ea gnro
nr,rpaxtetlrorl o6onoqeslloi,i crpy(rypLr (nrepr,rourr). 13 pa4r.ro4rnaua3oHe r.lcroqrrrrr{ AoJr}r{eE
r{r{erL cneRrpanr,uHIl rIrrAeHC a { 0,2 c BeJrl,rrrr{Hor"r rroro(a 6nlra t |ft1 ue 6oree 1 e4. noroHa,
B onrr,r.iecxor{ Ar.rarlaaorre aro NIor 611 6r,rrl, c;ra6ui:r (ne llenee t6?n) nporrmenurul ({ 1')
o6r,enr c [erpephrBrrrrr crlenrporl. B peHrreHoscnorl o6.rracrn o6rapymennoe lra;ryuenr,re 6-
10 xaB AoJrlI{Iro 6rrrr, o6ycnouJrerro raJro rlyJrbcapa. ,(.nx na6nro4aelroro fiepr,roAa rryJrr,capa
59,s2..., BoBrIo)r{Ho o6yc,ronneuroro flepr.roAr'lirecxort uo4y,nrqr,rert uy.nr,con, arraqeur,re rrpor43r
no4notli AoJIlnrro 6lrm 6,1 .10-10 c.c-1. trtlcrr,rnnsrir nepno4 rryJrr,capa, BepofiTrro, 6,nr,raori n 50 lrc
lprr paccroflr.Il,Il,r Ao r,rcrotrgr,tta oHoJIo 2 xnc. Hax paAr'rofl]rJrr;cap or{, Bepotrrro, B r{ecr{oJlBlto
paa cra6ee rryJrrrcapa r I{pa6onr.r4noii ryrraunocrlr.

POSSIBLE NATURE OF GAN,IN,IA-SOURCE SG 195 i- 4, by B. M. Vladirnirshy.-
It's suggested that garnma-source SG 195 f 4 might be a remnant of Supernova outburst
in AD 437. This assumption does not contradict to observational data if the object belongs
to subclass of SNRS rvithout visible shell structure (plerions). The spectral index of the
source in radio rvavelength is probabiy a ( 0.2. The flux near t GI{z does not exceed -Lf. u. In optical emission the object is propably as rveah as )16?n. X-ray emission of 6 +-
-+ t0 heV is caused by the central part oI the source (pulcar's halo). A period of the pulsar
is equai to -50 ms, rvhen the distance to the source is about 2 hpc. The radiopulsar SG
1,55 + 4 is probably several times rvealcer than NP 0532. Observable period 591 2 might be
causect by puise nulling. Thejvalue of the derivative P must be 6,1 ,10-'10 s,s-1.

O6sapylnellHble It HacrofluleMy BpeMeHrr Ar4cHperHr,re Ecrorrrrr,rxrr y-uaJryqeEtrf
(Ey = 108 aB) MoE(Hor BrtArzMo, B ocHoBHoM orox{AecrBrrrb c AByM.E KJraccaMtr
raJraHTuqecHl4x o6'beHToB: paAr{ofiyJrbcapaMr{ fi oco6brM Tr{rroM ocrarnoB Bcrr6l-
mel( cBepxHoublx [1]. Tunu'Inbre IIpeACTaBL{reJItr 3TI{x [ocJIeAI'Iux - ]tpa6onr4-
rlafi ryMalll{ocrb r{ 3C 58. ,{ra raxux o6remron xapar(repHr,r HnBHr{e B}raqellr{f
crrer(rpaJrbHr,rx r{HAeHcoB r4 oTHocrrTeJrbHo 6onruag JrrIHeftHa.E IIoJIflprrBaqEfi
B paArroAr4arla3olle, a Tar(He Br4Ar4Moe orcyTcTBrre o6onosesuoft orpyrryprr
(<n.repzonnu tzl). Ec.ru ne cqr,rrarr, Hpa6onu4uyro ryManEocrr, B qeJroM eru
ocTaTI(I4 BCtrbIIIIeH CBepXHOBbIX MaIO U3yqetrbl. He UCI(JIIOqeHO, IITO OTHOCIITeJIb-
Ho l{e6oJlbmaff AoJr.rI troAo6Hr,rx o6reHron, Ba6l4HcupoBalrlrafi B HaraJlorax ocrar-
ItoB BCtrbIIIIeI( CBepxHoBr.rx(-Qo/o [3]), cBssaua C IIx Hoporltl{Nt BpeMeIIeM }I{tr{BIIu,
.-104 ret.

Ecnu aro rar{ L{ eclrr T-r4croqHr{nr{ AeftcrBrrrerr,Ho Sr,rarrqecxr{ cB.flBaubr trpe-
r{r{yqecrBeHlro c nJlepuoHaMtr{, uHTepecHo cotrocTaBrrTr, c H0op,qrlHaTaMt{ 1r-ucToq-
HI4I{OB OtrTuSeCHI{e BCIIbIrrrHrI, aa$raKcUpOralrHbre B (AoTeJrecHoflr4qecHyro) etroxy.
tr{a uponegelruoro cotrocraBJrer-rur [1], B rracrr{ocrrr, cJreAyer, qro flefioAaJreny or
IrefiyJltlpHoro raNlN{a-ucroqHl4Ita SG 195 I 4e 437 r. H. a. Ha6rrroAaJracb Bcur,rm-
Ra c rrlv : -3T0 14, 5]. flpogornrlmeJrblrocrE, Br{ArdN{ocrr4 BctrbrxuyBmero o6r,-
eHra ocTaeTcfl I{eI43BecrIIofi, Tan qTo rlefiSBecTHo}i ocTaeTcfi r4 trpr4poAa Bctrbrmr(u
(n [41 npearroJraraercfi, .rro aro 6rrcrpax Honaa). Hurxe rrMerotrIr4ecfi na6rrcga-
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teilbHhro Eairlrbie trpoaHairi;rBr,rpoBaHbr c roqr(rr Bpelrrr.fl Tofo, I{acfloJrbno trpaBAo-
troIo6Ho trpeArroJroxrerrue o {uauuecHofi cBflsvt"ucroqul{Ka SG 195 + 4 co scunm-
xofr 437 r. H. e.

l. O napauerpax ralrma-ny.rrr,caph SG 195+4

Caur,ru y6e4urenr,ru{M apryMeurorvr B [oJrE,By rrpeAtroJroxreHl{.fl o peaJrbHocr]r-
oB.EBI{ SG 195 -f 4 u Bcrrbrrrrrr'{ 437 r.6u.rro 6r,r coBtraAelrlde BoBpacra nyJrbcapa
c BoBpacroM Bcrrbrrnnr.r (.--1500 ner). Aua.uua na6nrcgeunir gaer Arrfl rreprroAa nyJrb-

' / *0'92t'
capa P BHaqeHue 59,2 ... c r{ Arrs cxopocrrr BaMeArreur4"s P:(1,385 _0,72)
. 10-ec. c-r. Bonr,rur4ucrBo rrccJreAoBare,nefi, ocnonr,rBa.scb Ha (cTaHAapruofi> trrogenu
tryJIbcapa, II0JIaf aIoT, rITo STOT IIepI4OA He flBJIfleT0.fl I4CTI4HHLIM IIepIIOAOII tryJIbca-
pa. B nporI4BHoM c,[yqae rpe6yercr npeArroJro]r{rrr},, qro o6reHr flBJr.flerc.fl oqeHb.
6.nuaxrau (< 50 uc), lr ror[a rreroH.ErHo, rroqeMy ou ue na6nroAaercfl n penrre-
HoBcnoM r,r paAr{oAr,rarraaorre (cu., ognaxo, [6], rAe rrpeAiraraercfl ororfiAecrBrrrE.
tr{crosuun c 1 Gem) . }tpoue toro, rpe6yercfl npeAloJro}Hr{rb, uro rleftrpouugx
SBeBAa AoJr)fiHa B AaITHOM CIyaIae I4I,IeTr, MaIHI4TI.IOe troJIe 3KCTpe14n16IIO 6OlrruOfi
BerI4sr4HbI -1016 fc, uro BecLMa MaJronpaBAouo4o6no.

Cyqecrnyror rro MeHburefi uepe ABa BoaMolr{rlbrx troAxoga H o6tacHeHr,ro
aI{oMaJIbHbrx BeJrIIsI{H P w P aroro r{crorruuxa. flepnrrft napuar'rT rrpeAJroHe}r
Mapamu ra Tpenu [7], roroprre rroJrararor, qro na6.rrrcAaelrr,rft fleprroA .EBJrflerc.fl
nepl4oAorvl cno6o4uofi [peqeccr,rn rryJrr,capa. 3aganaacr, BHaseHueM r-Iatrp.rr]r{es-
rrocrr{ uola rrefirporrrrofi BBeBAbr 5.1012 lc u upr.trraMa.fi AJrg ee c}flarr{.a Beilrrrrrarry

-7 . 70-a (aro ouenr, 6onrurag reruuuna), oHrr [oryqalor AJrg P w P coorBercrBerr-
uo 60-70 mc w2.70-12 c-c-l. Bropoft noertomHr,rft Bapr{arrr o6rscneura.s lror 6r,r-
BanJlloqarbc.rl B rrpeArroflolxeHltr{, cro rra6nrc4aelrrrft trepr{oA flBJr.Eercfl r{a ca-
MoM AeJIe [epr{oAoM MoAyJr.ErIr{r4 aMrurrrryg nyJrr,coB ((r{crlrrruoror), 6onee Hopor-
Horo nepldoAa, Dto flBJreHrre rrBBecruo B paAr{oAr{aflaao}re HaK (BaMrrpar.rrre)) ar{-
trJrI{Ty[ (<nulling>): (HopMaJrr,Hr,re) 3HaqeHl4fl aMtrJrr{TyA tryJrr,coB rrolrBJrsrorc.a
uaneratvlr (,-50 nynrcon), rax qro rtx orn6aroulaa o6rrapymunaer ueHoroprrft
uepnot [B].

,(ra o6oux grl4x Bapl4auros o6T,flclleHrr.tr aHoMaJrr,rrrJx suaqeHrafi P fi P r'oe-
pacr rryJlbcapa Mo)fier 6r,rrr oqeueu r4B r4BBecrrloro coorHomeurrs t: Pl2P na6-
JrroAaeMbrx anaqer.rufi arr4x napaMerpoB. Ipupanuunas ero BoBpacry Bctrr,rlrr(r4
1540 rer, r{MeeM p : 1g-rr P. O4uano B Aarrr'roM cryqae i, ,rrr"rro c 6olruroft
trorpemHocrsrc m t BamJrroqeuo B trpeAeJrax or 400 4o 1380 ner. Ecltu paBBuBae-
Ma.fl BAecb roqxa BpelIrI.E ctrpaBeAJrI4Ba, ro AJrfl corJracoBalrr4.E r4aMepeHuft c noa-
pacroM, otrpeAeJr.EeMbrM Bcrbrrtrr(ofi, cne4yer nprlrrflrb P : 0,607.10-e (xpafirree
oxcrrepuMeHraJrbr{oe B}raqeHr{e P cocrarr.ser 0,67.10-r). V.r[rbrsafl ctroco6, c ro-
Motllblo r{oroporo HaxoAI{Tcfl ua6rro4aeuoe BHarreHI{e P, uolrno r{oncTarrrlpoBarb,
qro AarrHbre ualrepenraft lre [poTr,rBopeqar trpeAtroJrox{eHr4ro o ToM, qro BoBpacr ?-
tryJlr,capa SG 195 f 4 coctarmer t = 1500 Jrer rr paBell Boapacry Bcnbrrtrnrl
437 r. u. o.

Suaa ooapacT.tryJlbcapa Ir BaAaBmr4cb paccro.flHraeM Io Hero, MolnHo oqerrr4rb.
((ucrtrHubre) P u P uB sHeprer[secr(r4x coo6paxeuraft, ecrru rraBecreH xos${uqu-
ent rp aucSopMaIIrI tr f n onuoro aIreproBBrAeJr eHrr.fl (o 6ycn oueHHoro s auenneuraeu),
B raMMa-uBryqeHu[.,{.na arofiBeJrtrqrrHBrnprrMeM f :5.10-a, rge yqre}ra BaBr.r-
crrMocrB xoa6$uquerrra or Bper,reHr,r [9j . ,{anee, r{MeeM

.. 4nzl'b
f E:l #- :4nD2Fa,

rAe 1- MoMeHr vHepqurr ueftrpouuofi BBeBAbr (4,10on cl,rz), D - paccrorurre'
p 

- ua6rroAaeuufi norom gueprr{u nylrr,cupyrcqero KoMtrouerrra T - uBryrre-
nvn (ErlS.t0' oB), o - reoMerpr{secHuft {axrop trBilyqeurla (o6iruno a:
= 0,2), Ec.nra nospacr tryJrbcap a -7540 ,ur, P : 10-11 P. flogcranr.Ea qucreu-
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u6le AHaqeHIrg, trOJIyqUM

P :z{+D-I(xuc)c.

(uro 6nuaro K BeJrrrqrge P y NP 0532). flpu arolr troilyrraercg ((r{opMaJrr,Eoe))
SHaseHue AJrff MarHrrrHofo rroirs - onoJro 3.1013 Ic. Taxulr o6paeou, AnE roro
qro6rr o6r.scuutr na6rrogaelrrrfi uepuog u ero npottaBoAHyrc arrrururyguoft uo-
gynaquefi, cJreAyer trpeAtroJloEtr{rB, qro aMtrJrr{ryAa qunrl4qecHE yMerrbrtraorc.E
upuMepr{o Ka}fi[hre 1000 uylroor.
.. ?Icuonrey.fl oqer{Hrr trepflo[a rr trpotrBBoAuoft, a raK?fie ((craHAaprHufi> Hoa{-
$uqueur rpauc{oplraqrrrl BpaqareJrbrrofi gueprtrtr tryJrbcapa B paAuotrBiryqeuue,
EerpyAllo y6e4ztrcc, qro B paAuoAl{arraaor{e rryJrbcap lror 6u 6rrrr s EecftoJrbno
paa cra6ee tryJrbcapa r }tpa6onuguoft ryuaunocrr{, qro HaMHoro MeHr,me upeAerra,
nafigeurroro B rraMepeHr{sx [10].

2. SG 195+4 KaK ocrarox caepxuonoii

Ecnu upuu.ETb, qro Bctrr-rmxa 437 r. 6rrna aaMesena B neprroA Mar(cuMyMa
6lecxa, Molnuo oqeurlrb paccro.rrHrreAo BctrbrxnyBmero o6rexra, BaAaBrtrEcb BEa-
{IeEueM a6conroruoft BeJrrrqr{Irbl caepxuonoft B ManctrMyMe. flononruM TutrtrqEylo
AJrrr trJrepuonon (clt. ulrrxe) BefiuquHy AJrfi MaHcurrryua 6necna Crepxuonofi
7054 r.- onorro 16T5 llll, C yuerou roro, rrro opeAHee trorJroqeHue B HaupaB-
Jlerrl4rr SG 195 f 4bocrarnfler onoJro l*xuc-l 1cor. tt'Z1, rooy.rr*AJrfl paccrofi-
ttunr D j.2 ttnc.

Ha puc. I rpepcranneua Hapra-cxeMa ompecrsocreft rrcroqHtrHa SG 195 + 4.
r{errrpexyroJrbHl4ltaMIr IroHaBaHLr oruu6xu B orrpeAeJrerr[u HoopAurrar ucrorrnuna
B r{BMepeI{rlsx SAS-2 [14] (o6oauaueu ,4) u COS B tts] (uepnonauarrrsttfr. B u
ytouueuurrft B, napuanr). ItpyxnaMtr rraHeceubr troJro)fieurfi pa4uo[croqrrunoB
corJracso r(araJrory [13] . Ilpeuenruo o6uapyxrr{Mbre troror([ g;ra o6aopoB, trpo-
Bo4uBmr{xcfi. Ailn yxaaaunofi o6.nacrn, oocraBJr.Ercr 2,0 eg. trorona (eA. norona :
: 10-26 Br.u-2. fq-1) g.nr 178 MIq u 0,7 eg,. rrorona 4;ra 610 MIq. Paguoucroq-
sr,rxu Ni 4 n 5, pactroJromer{Hbre B trpeAeJrax ouu6oH otrpe[eJreHrra noopAurar,
r,rMeror Beilusr4Hbr rroronoB coorBercrBeuwo 7,2 eA. trorona (610 Mlq) u 0,6 e4.
trorona (750 Mfq). Morxuo trprrH.Erb, cJreAoBareJrrrro, qro ro.nurrft troror( pa4uo-
uBJryrrerrrrn or r.rHrepecyrcrqero nac o6rerra ue 6o,nee 1 eA. uoroxa 6nua 0,6 IIq.
tr{cxoga rae o66rsnofi cnopocrr{ pac[trpeur(s o6ouosxu r( o]treuxtr paccrofiEuff,
loryquM AJIfi Boapacra 1500 ner nunefinnrft guauerp -15 rc u yrJroBofr. -25'.trlle arux oqer{oK c ucuoJrb3oBaEr{eM r{BBecrEoro cooTr{omeHtrn z"eDa: coflst
cJreAyer, .rro 6rua SG 195 { 4 rtnaccusecnoft paguoo6onoqnrr cBepxuosoft o sos-
pacroM onoJlo 1500 ner olpeAeJIeHHo ne ua6rro4aercfi. He ucmilroseHo, HoEeqEo,
'.rro o6orosHa I4Meer oqeHb rru3r(ylo .gpHocrb za-aa lta"noft trJloTrrocrtr cpegrr 6nua
'I{croqHr4Ha (uanoft Hatrp.fixteHuocru MemBBesArroro MarHurHoro rroJI.E, cM.
116]) - o6tenr, BrrArrMo, pactroJroffierr ue 6rzxte Br{emuero Hpafi pyfiaBa flep-
cefi.

tr4s orcyrcrsufl 6tws rdcroqHuxa ua6nrc4aeuoft pa4uoo6oJroqrr cfieAyer, qro
per{rreuoBcnoe uailyqenrae, o6uapyxeur{oe B trpeAeJrax firrrepecyrcqeft uac o6;ra-
crrr tryreM ctreqrraJrbrrofi o6pa6orxu Aaurrbrx <Vxypp [17] (orlre.reuo Ea puc. 7
HpyxtnoM c 'rouxoft), noJr?r(Eo 6r,rm orneceuo H uailyqeuurc qenrpanrnoft o6-
Jracrrr trcroqHt4ra (peumenoacnoe raJro uynrcapa). B calrou AeJre, corJracuo It7J
norort B Ar{a[aBoHe 6-10 naB cocrasJr.fier B cpeArreM -2,6 vun, c-1, .rro cooTBer-
.crByer 4,4.L}-rr opr.cu-2.c-1. Ha trptrEfiroM paccroflrruu 2 Huc peurrerroBcr(afi
.cBeruMocrb o6ono.rHz

Lal= 5.l083rl2r\

(a4ecr z - uJrorr{ocrbMe}ilBBes4roftcpeAbr, trpr(HflTaa panuoft 0,1 clr-3, r - pa-
grayc o6oroqnrlr B uc) 6yger coorBercrBosarr ra6[roAaeMoMy rrorony, ecilv- r =
= 7 ,5 [c. OAHa(o trprrcyrcrBlre r,IMeHtro raHofi o6onosxu ucnilroqaercfi AarrHbIMr{
pa4 roua6nro4ennft.
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Pnc. l. Cxeua pacuoJlolr(eutrf,
paArtor4crorruzl(oB 6ane
SG195*4 corracuo [13]
A - o6.nactr BoBMolflEoro paclroJlo-
E(ESIIE TAMMA-TCTOIIHUIIOB COIJIACIIO

lU'1'
B il Br - To ,r(e [o IrBMepeHIrEM Ea
cryrur4r(e COS B h5l. 1- 3C lB4,
2-4C+16.18, 3-VRo
16.06.01, 4-VRo 18.06.03,
5-II 0631+18, a-LA4
+15.22,7-CT Gem, 8-EQ
Gem,9-CR Gem

Ptrc, 2. Boauorrunii Br.rA crrexr-
pa SGtSS+4 B mrrpor(oM
Ar,rarraBoHe qacToT

: - cornacHo [19],
2 - npeEeJr cornacno [18],
3 - npeEerr corJracno t19l; rpe-

yroJrbHlrnoM rrofiaSaHo rroJroE(e-
Htre [eper[6a Acl' :0,5 B cleR-
rpe I(paooBr.rAHofi ryr'raurocrr;

4 - npeaeil noToHa pa[rrofiSJryqeuufi
D COOTBeTCTBLTTT C pLrC, 1;

5 - raMMa-raMepenur [14, 151;

6 
-r{BMeper{rd.E 

SAS-3 h7l

-zo

--{
t.. /

Yr

6

it'

).r
2/ \g vlh,)

Il[rax, ecJru pe]rrreHoBcxoe r4Bryqertre rrpr,rrraAJre?fir{T paccMarplrBaeMoMy o6b-
€nry, oIIo AoJrlnEo 6rrrr raryueHtreM ero qeHrpaJrr,uofi o6nacTu. Ha puc.2 IIpeA-
craBJrerra trotrbrrRa per(oEcrpyupoBarb crreRrp o6rerra Bo BceM Ar4arrasoHe qaoToT.

florox T-r{BJryqeEr4.E (uerynrcupyrcqafi cocraBJrtrrorqar) upmurr 250/o or tronHoro
troroKa z3ryqellEff Ey 7 5.107 eB l'14, 151. HaHnon crreRrpa B T-Auatra3olre AJI.E
rroJrrrofo troror(a cocraBJrger cr < 0,9 (crexrp, KaK o6brsHo, trpeA0TaBJr.Eercfi
B BuAe F, oc v-o). O6cyx4anur4ecr Bbrrtre Aallrrbre <Vxypp [17] nomarcs Ha trpo-
,qoJrlr{enrre ciler(Tpa c ulrAer(coM c[ : 0,9. flpe4errr troronoB, uafi4euurre B uBMe-
peHtrEx <Apraenn-5> [19] u SAS-3 [18], pacnoJrararorcfi Blraqr{reJrbuo Bbrrle.

[tax raanecrlro? ctrer(rpaJrbHbrfi r4HAer(c grr Hpa6oBr4Alroft ryMauuocrrr rro-
crerrel{Ho yMeHbrnaercff c yMeIrsrtrelrl{eM qacrorbr: dt_ : 0,28 (paguo); cu, : 0,9
(ouruxa); ar:1,2 (peutreuoncnoe u raMMa-r{BJryueuue) [20J. Ecrr cuerrp
SG 195 f 4 uoguuu.flercfi Drofi me Bar(oHoMeplrocrtr{, ro B paAlroAtratraaoue 06r-
er(T AOJrlHer.r r{Merb oqeHb <unocHrafi> ctrer(rp (a { 0,1) r{ AoBoJrBrro rrEsnyo zE-
TeucrrBllocm. Ha pttc. 2 ctrer(Tp r4croqrlrdxa axcrpatroJrr{poBalr K paArroqacroTaM,
r{cxoA.E uB r.Iaruqr.ra oAHoro (treperu6a)) 6nua 1015 fq, Aa : 0,5 orr.rrrb-ranu tro
alraJrorrrr{ c Hpa6onugnoft ryrraunocrbro, ctrexTp noropoft uMeer uau6o.nee ea-
uersr,rft r{BJroM onoJro erofi sacroTrr. }tan BtrAr{o, Aa}r(e B aroM cJryqae uollnuft
rroron or r4croqHrrna ue 6y4er trpeBbrrtrarb ua6rro4arerr,ur,rft upe4er (t e4. trororta
6tue I ffq) . I{croqHux c rar{r{Mrr cBoftcrBaMtrB paAr{oAuatraaorre 6rrn 611 6oreo
cna6rru alraJroroM paArdor{crorrnuxa G 27.5-0.9, xoropnrft orrroc.rrr n trJreptrorraM
Izu.

f(ax c"re4yer rra pIrc. 2, n ouruuecnoM ArlatraBoHe r4crorllrr4n AoJrlHeIr 6nrrr 4o-
BoJrr,Ho c;ra6rrlr (>16'" c yueroul BoBMo)nHoro [orJroqerrrdE)] trporrrEterrEbrM
(< 1') o6'rexrou c Herpepr,rBubrM ctrenrporr. Bepoarua cr4rrbua.s rrorrflpuBaqrr.E,
BoBMolHHa rrepeMerluocm,. B cngan c [ocJreAHr4M lla puc. I oTmeseubr trepequcfleu-
Hbre B [22] nepeueulrrre BBeBAbr rrrla L (neupaauJrblrbre trepeMerrurre), pacuoro-

, 
r
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E(eHEfie 6riag SG 195 + 4. Her ocnosauuft cB.flBbrBarb aror o6renr c raroft-nu6o
uB utrx. B uepecuorpeHlloM o6qervr Rararore trporsrfielrHsrx ucroqHunoB tronxo-
Asqero o6renra He conepx(urca. IIpu trpocMorpe flanouapcroro arJraca B rrJro-
qagae 0o,5X0",5 6ilus uau6oJree Bepoflrrroro troJroxreuufl r,rcrosuura (upaxrr-.
qecxtr coBnaAaer c peurreHoBcr(uM ucroqgunoM Il7) a: 06h34-, 6 : +17',2)
o6uapymeuo Hecr(orrbno trpoT.flffienubrx o66exrou, 6olrmuucrBo ltoropbrx He--
coMIreHHo raJrar(Trrr(rr. floarouy Borrpoc rpe6yer 6oree gerarrrroro uccJreAoBaHr{fi..

flognoga rirror, MornHo Bar(Jrroqurb, qro uMeroqtrecfi AaHHbre He trporuBopesar'
trpeAtroJloErelltrIo o roM, qro ucrorrl{uR SG 195 f 4 rrroXer 6urr ocrafitoM BCtrBIm.
nrr cBepxuoaofr.437 r. rr. s., ecJru ero orrrecrun troAr(Jraccy arux o6rerros 6es sbr-
paruennoft o6onose.ruoft crpyxryprr (nnepuourr).

SaKrro.reHrle

flposegenuoe Kparr(oe o6cyxg,enue troaBoJrfler cAeJrarr BBTBoA o ToM? qro npe[-
troJroffierrl4e o Suauuecnofr. cnssv raMMa-r{croqur{fia SG 195 * 4 co scuumxoft
437 t. H. a. He Bcrpeqaer npuHutrtrrraJrbubrx aarpygueuufi.

B paguoguatraaoHe o6renr Mo?iler 6rrrt 6onee cra6rru aHaJroroM G 21,5-0,9'
co crrexTpaJrbrbrM uulencou a { 0,2. B orrrrrqecr(oM Ar{atraBoHe olr AoJrrfieu Bbrr-.
JIflAerb r(an npor.srreunrrfi o6r,exr upz6nuaurenruo 16-17-. floron peuTrerroB-
cnoro uaryqeulr.fl B Al{arraaorle 6-10 xaB, uepoRrrro, oruocr{Tcs fi rlerrrpalruofi
o 6r acrra trcrorrHrax a (p eurreuoncxo e raJro uyrr,cap a) . .{nr ua6nrogaeMoro trepr4oAa
rryJrBcapa 59s,2 auaueHue trpouBBognoft P 4onrnno 6r,rm onoto 6.10-10 c.c-1.
<<?Icrunuoe> suaqeuue trepqoAa nyJrbcapa, Bepoflruo, cocraBJr.fler onoJro 45 mc,.

a sEaqeHue npolrBBoAHoil. P = 4,5,10-tz c.cl1 upra paccro.Errrrr4 Ao ucroqHr{Ha
oKoJro 2 ttnc. B paguoguarraBolre tryJrbcap, BoBMolnIIo, B HecHoJrbKo paa cna6ee,
ryfiBcapa a ltpa6onuguofi ryuauuocrz.

C rosftr apeul{.fl ArrHaMunrr Bctrbrmxu cBepxnoBtrx uogo6nrre o6sexrrr coorBer-
crByror curyallutr cloueur MeIJreIrEbrM ogeproBbrAeJlerr{eM, rr corJracgo [11] ux lor-.
mno 6nrrn B laranrure EoBoJrbHo Muoro. 3ro ganilroqbuze xopouo corJracyerc*.
c trBJroEreEEbrM Bbrme, Tar( Har( o6senrrr rura SG 195 + 4, rax BuAHo, AoJrlnubr
6rrrr rpy4uoo6uapyrxuMbrMu. Boalro?nuo, Jrerqe Bcero onni uoryr 6rrrr nafr4enu,
B raMMa-Ha6rrogeuunx.l

Aurop [ptrBuareJres A. E. Cerepuortay Ba qeHsbre BaMeqauufi, VT. y\. flpouun,
P. E. Iepm6epry z A. A. Creranany aa o6cyx4euue.
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}I 3 B E C T II f H P bT I[C }T O ]t A C T P O q) II 3 IIqE C IT O trI O E C E P B A T O P I4I{

Tou LXIII, 1981 r.

vAn 524.1

HAEJII0[EHI4fl fAMMA-I{SIyqEHI[fl B OEJIACT?I 1012 sB
OT PEHTIEHOBCI(OIO [CTOtIHI4ItA Cyg X-3

HA T.flHb-ITIAHbCT(Ofr YCTAHOBI(E
B TETIEHI,IE 1977 u 1978 rr.

[,m. E.Myxanon

,{auo onzcaufie ycrarroBRlr AJrs perrrcrpaq[r4 uepeEaoBcRIlx BcrlbrtrreH mrlpoRrrx atruoc![ep-
Enx Jrurreft, pa6oraroqeft Ea BbrcoRoroprofi (3300 M HaA ypoBueu ruopr) crauqr{rd @I{AHa;
Ilpurogarca peayJrBrarrr na6rrogeurft peurrerroBcnoro rlcroqrl{fia Cyg X - 3 s t977-
1978 rr. Ouz cnugererbcrByrcT o Earflql{u [ep[oArFrecKoft cocraBngrorqeft uotora or BToro trc-
aosE1a6a, flo gauur,ru [977 r. floron B {aaonom rrurepBaJle 0,130-0,t8b 4,8-uacororo fleplroAa

parer (4,0 -F 1,0)7; or Sona RocMr,rqecrfix ryueft, flo uatepuanaru 1978 r. c yqeroM eS$eHra

fionrepa grr {aaororo rrurepBarra 0,4'57 - 0,2L2rto1or paneu (4,29 -l 2,72)%, a pra {aao-
Boro rrurepBara 0,768 - 0,823 - (3,6 * 4,,8L)0/o ot (pona RocMr{qecnrlx nyveft. 

.

THE OBSERVATIONS OF GAMMA-RAY FLUX WITH ENERGY 10" 9Y FROM
X-RAY SOURCE Cyg X-3 AT THE TIAN-SHAN INSTALLATION DURING 1977 -1978,
by J. B. Mukanou.- Tian-Shan high level (-3300 m above s. l.) installation of Lebedev
PLysical Institution for]detection of Ch.r.o.ou flashes of Extensive Atmospheric Showers.
(EAS) is described. The results of.observations of the X-ray source Cyg X-3 during 1977-
1g 78 are presented. There are" evidences'of the existence of periodic component of 1-ray f lux
from this object. ltt L977 the flux of 4.8-hour periotl in 0.130 - 0.185 phase interval is
equal to 4.0 4- '1..0 per cent of cosmic ray background. The flux for 1978 data in phase inter-
val 0.157 -0.2L2 is equal to 4.29 + 2J2 percent and in 0.768 - 0.823 phase interval to
3.6 + 1.8 per centof cosmic ray background, where the Dopler-shift due to the Earth orbital
motion is taken into account,

tr{ccre,4onanl{s raMMa-uBlyqeu[E Boo6lqe u B o6ilacru raMMa-HBaHroB c sEep-
rllsulr 6onee 1012 aB s qacruocrr,r Moryr Aarb orBerbr lra fleroropble HapAITHaJIB-

rlbre Borrpocbr coBpeMeHHoft acrpo{rrBrrnr4. oco6uft I4Hrepec BEIa},IBaer Botrpoc o
trporrcxolnAerlrlrr4 r(ocMr{rrecftux nyuefi. Ialrnra-acrpolroMufi Mo}r(er Brrecrr{ cytqe-
crBerrEbrft Br(JraA B pelneur[e aroft trpo6reMbr, Tart Har( raMMa-u3ilyqeur4e ferreru-
qeCRI4 CB.flBaIIo C HOCMUqeCI(I4MI{ JIyqaMIt I4 B OTJIUqtre OT trOCJIeAHITIX IIOBBOJI.fleT

IIo HarrpaBJreHuro trpr4xoAa otrpeAeJrrrrb HatrpaBJreHr(e Ea ucroqHr{R.
O,quano perrrcrpar{r{fl raMMa-uaryqeutr.E Bcrperraercfl c orrpeAeJIeHHbrMIr rpy[-

HocrflMtr. flpextAe Bcero oro Sou nocmrauecHrlx ryrleft, Horoprrfi B' o6ilacru
) t0r, aB ua Hecr(oJrr,Iro tropflAKoB rrpeBbrrrraer caMo raMMa-IraJlyqeurre. OguaHo
3To CooTHortreHtre Molr{HO rrecHoJrBrto yilyqmr4Tb B cryqae na6nroAeuzrr AI{cr(peT-
usrx ucroqnr4RoB Mero[oM cr(aHupoBarrrr.E. Ha nameft ycTarroBr(e KpoMe aroro Me-
ToAa rra6Jrro4euzft BoBMolr{err r,r Apyroft, r(oropblft oclroBaH r{a paBAeJIeHvfr ltzLr,mefr.,

uHrrqtrr4pyeMbrx raMMa-r(BaHTaMu, or ruaueft, uHEqtrIrpyeMbrx trpoToHEo-ffAeplroft
rtoMrroHeuToft moclru.recnru lyuefi. ,(eno n roM, rrro B JItrrBH.Ex, uErfiIr,rupyeMbrx
raMMa-I(BalrTaMr{, l,r,-MeBoHr,r [par(TEqecHu oTcyrcrByrot. ,{rr perr{crpaqur( MeBo-
HoB HaMr4 6rrna ucuorbaoBarra r(oMtrJrer(cuar ycrauoBr(a tro l{Byqeuuro muporux
arMoc$epusrx' rrasHeft (IIIAJI) rra Tsus-Illanbcnofi Bbrconoropuofi cralrql(u
@?IAHa. 3ra ycranoBxa rrpeAlraauaqeua Arrs uayxrenuff nrarrrefi c eueprreft
) 10t+ aB.
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?Icuoilraosauue aroro MeroAa trpeAotrpeAeJrr,rJro trocrpoeur{e cxeuuofi qacrrr
ycTalroBI{rr.

Buno coagaHo rptr I{eaaBrrcr,Mblx HaIraJra perrrcrparlurr c paan},Irttr oueprerrr--
qecHuMrr trop o raMr4: 

^ 
flo. n aualy MaHcI{MaJr buoft uyacraurelr,uoc:rra (auepr-eruue-

cHuft ropor - 5' 1,0L2 aB) rcuorraoBaJrcfl roJrblro nprrHrlrrtr aHr4Borpotrr{tr B nprrxoAe
nusueft. aru gannrre BatrtrchrBaJrr{cb Ha caMotrracqe. ,(auubre tro AByM Apyrrrr,r fta-
IraJIaM (aneprerzuecnrre lroporn - 5.1014 - 1015 aB) Barrr4cbrBaJrrrcr Ha Marr{r4T-
nofi renre c rocJrenymqeft o6pa6orHofi rax na DBM <Haupu-21. tr{cnorrayr aru
trpr{Hqr4[Hr MbI IrpoBoAl{.rru ua6;rro4errr4.E l{exoTopbrx BoBMo}HHr,rx }rcroqHrrr{oB raM*
Ma-[3[yqeHr.rs o trroJrfi 1976 r. Hznre trpr{BoA.Ercfi pesyJrbrarbr ua6.nrcgeuuft
9y_g- x-g roJrbr(o uo $arraJry Manor{Ma;rbHofi-uyncrnurerirocru B reqeHrae 1g7T w
1978 rr..

Pentregoscxuft ncroqunx Cyg X-3 ss.,rsercfl trepeMerlnr,rnr. Itpolre roro, s [1,
2] 6rrto [or(a3aHo, qro B- paArroArdatragoge Bctrhrrrrnr4 r4aJryqeHr{.g trpotrcxoA.gr.
iecr(oJrbno pa3 B roA. B I3J o6napylHeH BcrrJrecH raMMa-raryrerrr, 'a u g.ix
7972 r., xoropufi rpeBbrcrrJr Sou ua 20 + 4%. B t4l tror(agaHo, qro, npoMe BctrJre-
cKoB, faMMa-uBfiyseHtre cyg X-3 Hocrrr repuoAuqecnufi xapanrep c [eprroAoM,
paBHbrM rrJru r(parHbrrvr T :0,199682 cyron, u, HpoMe roro, ua6nroAarorcfl crro-
paAItrIecHI{e BoBpacraHr4fi I4HTeHcrrBHocrr{ raMN{a-r?raJryqeHr4.fl. 3ur peaylrraru.
rroArBeprr{,qarorcg B [5].

HTryu rrpuBoA.firc.E pegyJrr,Tarbr o6napylflgHr4.E trorona raMMa-rraJryqeHr4.rr, paB-
noro 1,6.10-10 nsagrlcy,z.c (1977 t.), Horopr,rfi n o6qelr troArBep?r{Aaer treprloAuq-.
Hocrb raMMa-uaJryqeHr.rn Cyg X-3.

Arrnaparypa

Tsnr-Illanrcr(afl ycraHoBxa AJI.fi perrlcrpaqrdr{ qeper-rnoBcnr{x Bcrrhrnrer IIIAJI
npeAcraBJlrer co6oft aalrMyraJlbrrrft rerecnotr, cocro.Eqraft raa rpex troJryropaMer-
poBbrx rapa6oruuecnl{x Bepr(aJr, ?fiecrr(o cB.flBanubrx Me}r{Ay co6bfr u uaiogiqux-
cfi Ha onHoM IroBoporHoM ycrpoftcme. flonoporuoe ycrpoficrBo troBBoJrfler optreE-
Tup-oBarr, ocb renecHotra B saAaHHoM }ranpaBJrer.mu c omra6xofi, He trpeBr,Imarcqeft
+0o,25 no o6euu HoopArrHaraM (tro aBuMyry r,r nrrcore).

B {oxyce napa6o.nou4oB ycr-ar{oBJre,br BbrHocsrre 6nonu c @9V-52. (DoHyc-
Hoe paccrofiI{Ire Bepr(aJr paBHo 650 urrt. Brruocurre 6uoru troMerqaJrrrcb Brryrpu
MacctrBlrblx MeraJrJlrrqecKl4x Ho?fiyxoB AJr.E UpeAOTBparqeHrrg BJrr4srlrr.fr MarrrrITrloro.
nors 3euru. f(oxtyxr,r uo ueo6xogrzMocrr( paaMarHtrquBaJrr{cr,. ,(ra upegornpa-
qelrr.a ((aalroTeBaur{fl0 BepKaJra o64ynanzcr, Te[JrbIM BoBAyxoM,

(Dyuxquona;rl'q8 cxeMa ycrauoBnrr upeAcraBJreHa Ha pwc. l. Ha ycranonxe
TglgJrb?yp-rcs_,@0v-52 c uynr,u4rleroqHsrM r(aroAoM. Pa6osee Hatrprrx{errue-
1600-1700 B,{npu aroM ron AeJrrrreJrff Hanp.smegr.rfi,l no4anaeMbrx Ha Au}roAbr,
cocraBJl.fler 1,3-1,5 lrA. Ario4nrrfi rox, otrpeAe;rseMirfi {onoru uoquoro ue6a,
p_lBg_E upra6nuaurerr,no 200-250 ruxA. Bpeua Hapacralrus rrMrryJrbca Ha auoAe
(DOV or nopornofi cseronofi BctrbrrtrKr4 ue 6orrue 6-8 nc. B srruocuoM 6noxe
pactroJlo,fieH altrarrepur,rft rIoBTopI{TeJIr,, xoroprrft cJry}fir{T AJrfl corJracoBaH}LE Bbr-
xoga {otoyMuo}firrreJr.fi c BbrcorosacrorrrhrM Ha6elervr PH-l50. I4lrnylrcu trocJre
lrn}JfrYl cBfl3r{ (6lort 2) [ocrytralor Ha rpr{ IreaaBr{cuMrrx troporoBr,rx ycrpoficrna
(6rox ^3), ulrerorqrrx pa3Hbre paAr4orexrlrqecHue noporu ltlopor-li fiopor-2,
flopor-3). floporonrre ycrpofictna rpeAcraBrrrror co6ofi 6ucrpogeftcruyroqre
oguoru6paropr,r Ha ryHlIeJIbHlrx ArroAax tr aMrrrrepurrx troBTopr{TeJrflx AJr.fl corJra-
coBaHr4fl cxelr. tr4uuyJrr,cbr IIa BbIxoAe troporoBbrx ycrpoficrn r{Meror AJrrrreJrbrrocrb.
onoJro 10 nc. ,(atee tro r(aHaJIy Maxcur\{aJrbuofi uyncrnureJr},Hocru (flopor-l)
rrMtryJrr,cbr trocryrraror uepea sopur4rpoBareJrb MoqHbrx r,rMtryJrr,coB (6nox 4) Ha cxe-
uy rpofiuux coBnaAeHuft. Sror {opur.rponarerr co6pau Ha rpauar{crope fr4/1,6,
pa6oraroqeM B'ranuunoM perr{rdMe [6, 7]. Ha urrxoge-r.rMuyrrbcbl t4Meror AJrrlTeJrb-
Hocrr, t0-12 Ec r{ aMtrJrr{ryAy or{oJro 10 B. Cxeua rpoftnrrx conua4enufi (6ron 6)
pa6oraer no npr,rHquly trepexflroqaroqrrxcfi Ar{oAoB. Paepemaroqee Bpe}rfi ono;ro
!2 v'c. tr{lruy-nrcrr trocJre conua4euuft nocrynaror uepea fuopurrpyrcqre Kacr(aAr,r
(6nonu 4 n 12) Ha cxeMy rucrorpaSa (6;roH 13). @opuzponare.ni (6roH 12) ranxre
co6pau Ha rpaHaractope fI416 B JraBuI{HoM pexulre (aua.iroruudon {oprrrupora-
152
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TeJIro 6JIoIt 4-7, uo c cyqecrBenno 6orr,ruefi glnre.ntuocrr,ro u alrnnrlrygofi
BbrxoAHbrx uunytr,coa). Ilrcrorpa{ cocror.{r ue upe6paaoBareJrfl (KoA-aHaJror},
cxeMr,I ynpaBJrelrr{fl I4 trrrmyu{ero troreHlll,roMerpa SIIIIB-51. Ilpeo6paaorareJrb
((ItoA-aHaJIor) [peo6pa3yeT qrrcJro trocrynnBlnrrx Ha BxoA r.rMrryJrr,coB B Fratrpfl-
Eteuue, HoTopoe BareM noAaerc.rl Ha caMotrrlceq. B 6.nox-cxelre caNrorrr{ceq uao6-
paH{eH orAeJIbHo (6lor t4). Ilotonrenue Haperxlr car{olr,rcqa coorBercrByer qrrc-
ny BaperllcrprrpoBarll{brx r,IMtryJrbcos. CxeMa ylpaBJrerrrr.rr rroaBoJrfler perr4crprr-
poBarF, qI{CJIo I4}I[yJI},COB B reqeHl{e HarxAoft MI{HyrbI. NIerHu BpeMeHr,r Ha CxeNry
ytrpaBJre]rr,{fl Br,rAaer cneqr{aJrbHoe rracoBoe ycrpoftcmo (6loH 11). Tanrau o6pa-
Bou, na 6yrlrarxuoti JIeIITe caMonr.rcqa Banr4cbrBaercfl rr,rcrorpaMMa,'IIona3brBalo-
rqa.rr rrr.rcJro r.rlrrryJrbcoB Ba oAr{oMr4rryrurrft rrrrrepBaJr. C {opuuponarer.s oro6-
paHHLIe cxeuoft conua4eur,rfi r4MrryJlbcr,r rocryrraror Ha rr,rcrorpa{ n napanrenr-
Iro r{a [epecrreruoe ycrpoficrno (6noH B) c Hoa{Su[r{errrol,r ilepecqera 2, ganee ua
MexaHuqecxufi perucrparop MDC-54 (6.non 10) . IIo rofiaBarrr,r.rrM MAC-54 ocyqecr-
BJrrlerc.s BI{ByaJrbHbrft nonrporr,. Itpoue roro, arepea 6non 5 ocyqecrnJrflercfl
ItoHTpoJrr, qacroroMepoM (Barpyanr{D B naHaJrax r,raxcr,rrraJrr,rrofi uyncrnurenn-
HOCTII.

Ouracaunrrfi Bblrrre HaIraJI perl4crpaIII{rr r{Meer, nan 6r,uo orMeqeHo, Mancr,r-
MaJrLHyro qyBcrBurerr,Hocrb (Ilopor-t). flouonurateJ]r,Ho B ycrauoBne r.rMeerc.E
eqe ABa nallaJra c cytrtrecrBenno 6oree Br,rconr{Mr{noporaMr{ (flopor- 2u -3). trLar-
tryJrbcbr, c(ropmlrponalrl{bre rroporoBr,rMr{ ycrpoficrnaur,r (6rox 3) n arux nanaJrax,
trocryrraror rra cxerry [BofiHr,rx conna4enuft (6roH 6a) . Ha gpyrofi BxoA rocry-
tralor urfrryJrr,cbr rrocJle cxeMbr rpofiur,rx conuagenufi. Cxelra gnofir.rr,rx couna4eur.rft _

rrpeAcraBJr.fler co6ofi oguonu6parop Ha ryrrHeJrbHor{ Ar.roAe, noropr,rft cpa6aru-
Baer roJlbno upl4 oAuoBper[euHor,r rrpuxoge ctfopuupoBallrlbrx r{}rn}rJrbcoB. PaB-
pen]arcqee BpeMfl cxelr coBtraAeuuft oHono 1.2 uc.,(aree coBnaAarou{r.{e r,rMtryJrr,cbr
Irocryrraror Ha Sopuraponarenr Macrep-rlMnyJrbca, rpoprtlrpyrorqufi rtMryJrbc
[JlltreJlbHoct,rc 15 Mc r[ a]\{nJllrrygoft B B. 1\4acrep-r,rr'rrryJrbc rrocryrraer }Ia qeHr-
panr,nr,rir uacrep-6nor, xoroprrfi nrrpa6arr,rraer ynpaBJrarorqr{e r{MEyJrbcbr r4 pac-
cbrJraeT r4x tro pa3[r4qHbrM r{aHarraM o6qefi noMrrJreKc}rofi yc:rauonxr4 AJrfl perr{-
crpartrr{rl IIIAJI. IIpu arou ocyrqecrBJrrrercrr r(oArrpoBaHrre uu{opuaqur.r, Baperrr-
crpr{poBaHlroii naHananrr perr{crparlr4r4 nor,rrrJreHcnofi ycraHoBnr,r, aauycr X{33
(lrarr.rurrraa aJrer(rpoaarrucr,) u aJrexrpouHoro Hor{r,ryraropa c fiocJreAyrorqefi no-
xanarr,rrofi Barrrlcbro rar-r{opuauur4 Ha yar(yrc rlarHr4THylo JrerrTy. 3auucalrua.g na
lrarru.mnofi nerrre nnSopMallufl uocJre o6pa6orxu ua SBNI rroBBoJr.fler oilpeAe-
JrlITb, B qacTHOCTI4, qUCJIO p-Me3Or{OB B Aar'rHOM JIr{BHe.

[tan u s [B], naMr.r rrprrMeHeHa cra6lrnlraaqr4.rr a]IoA]Ioro roxa (D3V. 3ra cu-
creMa cra6r.uueaqrrr{ cJryxr4r ts ocHoBHoM AJrf r.rcr(Jrroqenrrn nrr,rsnrafi napuaquft
.flpr(ocrrr Horrfloro rre6a na ar.ro4nr,rfi ron @3V.

Ieouerpuuecrr,rfi uorosrnrrrlrrfi yroJr npr.reMHoro Hollyca Ao rrroJr.rr 1978 r.
cocraBJrfJl 1o,9. IIpn DT0M cKopocrb cqera B }IanpaBJrellr4r4 BeHr{Ta B ycJroBl4.rrx
xopomeft trpoBparrllocrrr aruocrpepr,r Aocrr.rrala 45 uuu-1. Oqeuenuafl IlaMId paHee
[9J uoporora.E aHeprr{.rr gna uamefi ycrar{oBr{r{ paBHa npr4Meprro 5 x 1012 aB.
C urors 1978 r. rroJroBr{HHr,rft yror Horryca 6nrn ylreur,ureu 4o 1o,5. Cnopocrr cuera
nrasueft cHrrar4Jracb go 20-25 ur.rH-l rrprd roit )fie Blleprerrnsecxoft rryBcrBr{reJrr-
UOCTII.

Peeyrr, rar:r,r ua6.nro4euuii
CracrelrarllsecHue rla6rIoAeHr{.fl BoB}ro}ilIIbrx ucrosHllxoB raMMa-r{BJryqeHufl

HaMr4 trpoBoAnrcl c 1976 r. ,(a;ree trprrBoA.flrcrl pe3yJrbrarbr na6nroAenuft peur-
reHoBcnoro r{croqlrrrxa Cyg X-3 B reqerlue AByx Jrer, 1977 -1978 rr. Ha6,nro4eIrr.ra
trpoBoAr{Jrr{cB Mero[oM cHarrrrpoBarrllfl, T. e. BrlarraJre r.rarleptrJrcfi {orr, aa:relt r,Icroq-
Hr4K u crroBa t[on. C qeJrbro l,rcxJrroqerlfifl Marepr{aJra trJroxoro KaqecrBa 6r,rr rpo-
BeAeH npeABapr{renr,nrrfi or6op. Merog or6opa onr{carl n [9]. 3a Bper{.rr ua6rrc-
peuufi. B reseul{e L977 r. 6rrno uponegeno 172 cfiaHr4poBar{rafi. floc;re or6opa
lalrHbrx AJrfl AaJrBr{efiurero paccMorpe}Itrn ltttto ocraBJrerlo 72 ct<aua. I-Ia puc. 2
r.rao6paxeu cyuuapurrfi xoA rruTerlcrrBuocrrr carera ruBHefi Ar.a ETrrx cxaHos. flo
STIIM AaHHbIM trOIyrIeHO' qTO IIpeBLIItreHI'Ie TeMtra CSeTa B HaIpaBJIeHIII{ Ha IICTOq-
Hr{n cocraBtaer (2,77 -l 0,54)% or Sona HocMr{qecfirdx uyuefi. B [4, 5, 101
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-Prrc. 3. C,nopocu, r',.reta rtmttcii r sa-
RI,ICr{MOCTtr OT rlpflMOIO BOCXO}r{Aerlllfi

AJrE (6Jraroflprrrrrnbrx r]aal no garr-
rrbrNr 1978 r.

Puc, 4, Cxopoctr cqera .rrnrerlr g Ba- 7Zo
BtrcEMOCTTT OT Irpflrroro BOCXO)fiAeHr,rg
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/t,:urnfc

760

680

20h/t^ ,// ,7/n a

o6uapyxreua fleplloAuqecna.E cocraBJrflrorqafi AJrff Cyg X-3 B raMMa-ArlarraaoHe
(> 10t' aB). Hax I{ B pelrrrel{oBonoM Ar{arraaoue, fleprro[ uaryrrenrl.fi cocraBJrfier
0,199684 J:2.t0-u 4ua. B raMMa-Ar4atraaoue rra6rrroAarcrcfi ABa trtrrta. B garr-
HeftmeM AJrfi yAo6crBa Mbr 6y4eu rraBr,rBarb lrx (6flarorpu.srrrr,rMr4 {aaaun 4ra
Ha6rrolleur4fi. Ourosuoft uux Jrexrrrr B flHrepBaJre {aa 0,130-0,185, ecJrrd Ba Ey-
JIeByIo {aay upnnars J Dmin : 244L582,874. Bropoft uu11 He sBJlflercfi [ocra-
Toql{o HaAe}r{Ho ycTalloBJleHnrtu. Sror nr{r( Jre}Hr{T B rrIlTepBaJre 6aB 0,740-
0,795. B ua,r,repenrar.x 1977 r. r.rcroqur,rx Cyg X-3 6rllr upocnar{r{poBarr 19 pas r ran-
repBaJre rlaa (0,130-0,185). O6pa6orra arr{x Aaurrr,rx roxaabrBaer, qro B Ha-
rrpaBJrerrr4r,r rra r4croqlrr4x ua6rrron uag Souou cocraBJrfler (4,0 -+ L,0)o/0. A6colrcr-
Hoe BHaqeHue rroroxa naJryqeHrd.fl u 6naronpurrrr{yro Saay panuo -1,6.10-10 nnaur/
'cMz. c.

B t97B r. 6r,rnu flpoAorr]r{eHr,r na6.nro4enua Cyg X-3, upuueM tro BoaMoxrlrocrrd
rIpoBoAI{JrIrcr na6lrogenl4.fl B r,roMelrTr,r (6Jraro[prdflTllbrx {aa>. Mouerrrr,t 6naro-
npr4.rrrl.Ibrx {as 6rr;rru B rrocrreAyrou{eM yrortrreunr. C yqeroM e{tfenra flourepa
r4BMepelll4fl s 1978 r. upoBogrrJrlrcrr B r{r'rrepnare {ae 0,157 -0,212 (ocuonuoft unH)
u 0,768-0,823 (nropoft nrax) . B ua6rro4enr.rrrx {978 r. B atrraparype, Bar.rcr(Jrrc-
qeHr{eM yMeubtrrelrl4fl troJrrr Bperrrrfl [erenTopoB, ne 6rrlo rrraxa(r4x zaMeueurafi. 3a
Bror ro[ 6rrro uponeAeno 58 cKar'rr4poBaHuft. flocne or6opa [auHbrx, rpoBeAeH-
Horo trpelnuluM MeroAoM, ocraJrocb 48 cxanos. trl[e nrax 9 cxauon [oflaAaror B rrl{-
repBaJr {aa 0,157 - 0,212; 19 cxanos B r4HrepBarr {aa 0,768-0,823v 20 cnauos
tsHe arr4x ranrepna.rron {aa.

Ha puc. 3 npe4crarrer{ BpeMeurloft xo[ cnopocrr{ cqera rrr{Blreft [Jr.q cyMMr,r
cHalIoB, tsolreArrrl4x n 6larouplr.rrrlrbre {aaonrre r{rlTepBaJrbr, a Ha pr{c.4 - npe-
MerrHofi xoA cnopocru csera nusueft BHe arr{x Saaonrrx trHrepBarroB. tr4a pac-
cMorpeHl,rfl plrc. 3 Br{AI{o, qro rrprr rrpoxo]r{Aeflrau o6renra Cyg X-3 qepea flo"rre
BpeFIrI.s AerenTopa rra6nro4aercs troBblrtreutre cxopocrr,r cqera. Cpegnar aMlJrr,I-
ry4a a${eHra cocraBJr.Eer (3,81 -l- 1,50) %q or Sona fiocMuqecrux nyuefi. flpuven
6onee rlr{areJrr,Eoe paccMorpelrrre Aar{ubrx rror{aar;rBaer, uto us6rrtor na6nro-
Aaercfl AJI.TI Ralr{Aoro rra BbrAeJreHrrr,rx Saaoar,rx urrrepBaroB. Irs uepnoro $aao-
Boro r{Hrepnana (0,{57-0,212) aMtrrrrlryAa paBrra (4,29 -+ 2,72)%, a ,qrrrr Bro-
poro (0,768-0,823) - (3,6 -l- 1,Bl)%. B csoro oqepe4b paco{orpeume pv.c. 4
rIoKaB6rBaer, rrro BIre BbrAeJreHELrx Saaonrrx r4IITepBaJToB cSr[enr rroBEImeHI4.E
cnopocrr{ cqera c rocuocrr,ro go omra6ort r.ramepenr.rft orcyrcrByer.

Taxurr.r o6paaou, na6nrogarenbuEre AaHrrr,re 1978 r. rroArBepffi[aror peByJrr,ra-
Tbr, troryqeFrHbre B 7977 t., o HaJrrrqr{[ uepuoAr4rrecnofi cocraBJr.srcqefirotona

nne <6laronplrrrunx {aa> ra6.nroge-
nrar,l uo Aar{rr,rM 1978 r.
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zBnyrreEtrE Or peHrreEoBcr(oro trcroqEuna cyg X-3. 0rr peayurrarbr ranErg Eo-
xolsrofi B corJractrtr c AaEEhrMtr, Eoryrreusbnrs s ttAO [11].

B aafturosenue aBrop cquraer cBouM upugrghrM [oJrrou Eo6rarofiaptrTb Ba
trouoqb Ir uocrosrurrft uurepeo rc aroMy ar(ctrepruerry H. M. Heorepoay,
A. A. Creuauruaf B. tI. @orr,rrisa u E. M. Bnanuilrpcro"'o.

Mafi 1979 r.
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R BOITPOCy OE TTBMBTIDHITI4 TIEPI{OIA 4,8 u
MCTOTTHI4I(A Cyg X.3

IO. Itr. Heurnop, trO. JI. Suexnr

flporogurca aHaJrr{3 AarrEbrx ra6;rrogenr.rrt rloTofia raI\{Ma-I(BaEToB c oEeprr4eit E>/2"
.101208 orrcrorrr{rr}(aCygX-3,rroryqeggbrxnL9T2-1978rr.nl{pnucroiiactpofrrzauqecxort
o6cepnaroprau. floxaaauo, qro [epr,ro4 -4,8 -r, [o-Br4Ar{MoMy, r43Meu.ffercffi co BpeMerer\r.

B rrpeAerrax -0,3.10-e clc I i 12,5,10-e clc.

ON POSSIBLE CYG X-3 4,8 HOUR PERIOD VARIATION,lsy Yu. I. Neshpor,
Yu, L. Zyskin.- The data of observations of gamma-ray quanta rvith the energy 2.1012 eV
from Cygnus X-3 obtained during 1972-1978 using the detectors of Crimean Astrophysical
Observatory have been analysed. It is shown, that a period of -4.8 hr apparently varies
with time so, -0.3.10-e s/s <'P < 2,5 '10-e s/s.

tr4urescusuoe tr ,qJrrrreJrbuoe uccJreAoBautre l{croqrrufia Cyg X-3 s rrrupor(om
ntratraaoue qaoror troBBoJrEJro o6uapyrrurb pffA trErepecErrx ero oco6euuocreft.
Tar, r paguogua[aBoEe 6brJra BaperrcrpupoBaua cuJrbEa.E trepeMeuEocrb, EE-
TeECtrBEOOTb UBilyqeEUfi B EeftOTOpbrX BCtrireCftaX BOBpaOraJra B rBrcgqtr paA.
B uu{panpacEoM, peErrenoBcr(oM r[ raMMa-[ualaaouax o6rapyrfieua trepuontr-
qecfia.fi cocraBJrf,rorqafi c rrepuo[oM 4,8 q.

?Icuorraya [auubre o peErreuoBcroM uaryqenuu L970-L972 rr., troJryqeu-
EBre Ea ctryruufte UHURU, a rafi?fle Aasubre 1974-1975 rr. ctryrurrna ANS,
aBrophr [1] orpegeiltrJrtr trepuoE 4,8 u c BbrcoHoft roqllocrbro tr Aalor cJreAyroque
Buaqeuufl rreptroAa P:0,199681"4+ 5.10-7 cyron. B [2] ua ocuoBaulru ruec-
TuJrerEtrx trBMepeEtrft 1972-1977 rr. troror(a raMMa-fiBaEroB B AuatraBoHe cBepx-
BErCofttrx aHeprufi E > 2,1012 oB troilyqeHo qucileuEoe BHaqeEue rrepEola raM-
Ma-uaJryqeuz'fr P: 0,199683+ 1,0.10-6 cyror. Bugurrn, rrro peByilbrarbl [1]
u 121 n trpe[eJrax o[E6oH otrpe[eJreutr.fl treprroAa xopoflo corJracyrorcs Merr(ny
co6ofi.

flaurenruoe BpeMfl na6rrogeuuft ucrosnuxa Cyg X-3 uossoruJlo trocraBl4rb,
Botrpoc o [poBepHe rutroreBsr trBMeEeEtr.ff ero uepuoAa co BpeMeEeu. Aaropu [11,
trctroJrbByrr AaHHbre, troryqeHHbre Ha trpor.srfieEuu rr.flTtr Jrer, trpuBoAffr Jrtrmb.
nepxuufi trpeAe.Jr Arfl BertrquHbr cnopocrrr trBMeEeErrfl treptroAa, a uMefiEo? oEtr
cquraror, .rto P < 8,7.70-s clc, B garruefinreM Ha ocuoBanutr AaHHbrx (1970-
7977 n.) o perlrreuoBcr(oM trBlryqeuuu, noilyqeuubrx Ea paBJrrrqubrx ctryrutrHax,
tr B npeAtroJrolr{eur{tr JruuefiEoro Bar(oHa uBMeEeEr{.s treptroAa co BpeMeEeM s. [3]l
uafi[euo qucilesuoe Buaqeutre cxopocrl4 rraMerrerrr.E treptroAa co BpeMerreu P :
: (2,88 + 0,67).10-s clc, r. e. B rptr paaa MeEDme, qer\{ ero troilyrreuo B [1].
Oguano cJreAyer orMerrrrb, qro cBeroBa.E KpuBas trepuo[uqecftofi cocraBnaroqeft
B peurrenoBcKoM AtratraBoHe r{Meer BIIA I4cxarr{euuoft cuuycol{Arr - oruoctrTeJrblro
uegneunrrfi troAbeM u 6oree 6ucrprrft cua4 Ao MuHuMaJrbnoft unrencrBnocru..
Oupegeneuue Berusl,rHbr P u t3] uponoArrJrocb tryreM cotrocraBJreurrfl MoMeEroB
MUEtrMyMOB trO AaEHbrM TpeX pasJrrrrHbrx CtryrHunoB. B [3] 6uyru trcrroJrbsoBarrbr
AaEEbre cJrelyrcqrx ctryrHuRoB: 1970-1972 rr.- ctryrrrux UHURU, L974-
1975 rr.- ctryrurrx ANS, 1977 r. - ctryrrrux COS - B, r:. e. oqeEb Heogrro-
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poAHBIfi MarepI{aJI. tr4auepeuur peHrreuoBcnoro uBryqeHr{fi npoBoAr,rJrrrcb B paB-
.JrusHbrx sHeprerusecHrrx Ar{alaBoHax: 2-6; 7,4-7,2; 2-12 HaB coorsercrBeH-
,no. llasecrHo, qro $opua cserosoft xpunofi rr noJro?fieHr,re MrrHrrMyMa trepuo[rr-
qecnoft cocraBJlflIoq,eft ua Saaonoft rr.{crorpaMr\{e BaBr{c.rrr or aueprerr{qecgoro
AI,IatraBoHa peI{TreHoBcnoro uB.lryqeulrr. CnegoBare;[br{o, MoMeHrr,r Mr{HrrMyMoB
Moryr 6srts paatnqHblMll lla oAI{H LI Tor }r{e treplroA ua6nroqeulrft. Ilocxotrsny
-gru MoMeHrbI otrpeAeJltrJrl{cr, trO paBHEIM AaI{HbrM (paaurre DHeprertrqecHr{e [ua-
uaaourr) r,r B paSHoe BpeMs, To BoSMolr{eH c[Brrf Mr,r[r{MyMa peHTreHoBcltofo
ru3ryqeHl{fi ua{aaoroft rtrcrorpaMMeHa HecHoJrbKo corbrx treprroAa. Taxoe orrn-
'ql{e MoH{er npr{Becrr{ n r{sMerreHuro B oqeHr(e P s HecxorbHo pa3, troeroMy fi Be-
.Jrr{qrue P_:2,83,10-s clc [3] ueo6xogr{Mo orgecrvcb c nenoropoft ocropo}fi-
irrocrr,ro. flocronrny B raMMa-r{3ilyqeEufl raH}Ire o6uapyxteua [eptroAtrqecHa.fi

,?, tymxu

/, /llf86

4 oua4

o, /99662

4 /9t680
6 /2 6 ,/Z 6 ,/Zt
,/g7t /976 /977 t'

3anr,rcrrlroctr, neprroga or Bpellrerrrr

#1ffi:ii::;l'i' - rauu'c [3]; crlrrorlrlaE rpnMar Ir Fpecru]il' -

cocTaBJIflIOqa.fI C trepfioAoM, coBtraAaloqrIM c peIITreHoBcHr.lM, To rrecoMrrelrHo
Irpe[craBJrfler llHrepec paccMorperb Borrpoc o6 lrauerlenr4r{ rrepr{oga 4,8 u co
BpeMeIreM, Ho y}Ite B IaMMa-[Uatra3OHe r{a oArropoAr{oM MaTepr{aJre, rroJryqeH}roM
Ha rrporfl)rieHrrr{ rrrecrr{ JreT.

B ltpr,rucxoft acrpo{uarasecrofi o6cepnaroplua na6;rrro4eHtrrr r{croqnr.ma Cyg
X-3 uponogflrc.fi B o6nacru raMMa-r{BJryqeur{-fl cBepxBbrcoxr{x eueprtrfi" E )
),- 2.1012 aB lrero4ou perficrpaqrru qepeHxoBcnr.rx Bcrrbrruex [4] c 1972 r. to
Hacrorqee BpeMfl. Auuaparypa, MeroArlr(a ua6nro4eulrft u or6opa AaHHErx noA-
po6uo otrr{caHbr s 12,4,51. OtneruM, qro na6.nrogenus s 1978 r. trpoBoAr{Jrr{cb
no rofi,fie MeroAr.rne, qro vs 1977 r. [2]. Bcero Ba BpeMfi c Lg72 no t97B r. HaMr{
trpoBeAeHo 1537 cxanuponanraft, qro cocraBr{;ro 250 q Herrpepr,rBnr,rx ua6nroEerrmfr.
trcro.ruuna Cyg X-3. Meroguna o6pa6orxu AalrHbrx c qerrbro Bbr.flcHeHr{s Botrpoca
o6 uerteueulrl4 trepr{oAa 4,Bt BaxJrroqaJracr, B cJreAyrorqelr. Ha ocrroBaHr{tr trpe-
AbrAyq,ux peayJrbraros [2] uasecrrro, qro uaryqegue rrepuoAuqecxoft cocrasrsro-
rqefi s raMMa-AEanaBoEe (E ) 2.L)rz aB) cocpe4oroqeuo B AoBoJrbEo yanoM uH-
TepBaJIe {aa -20o I{ 

qro Ha {aaoeoft rtrcrorpaMMe trMeror Mecro ABa crarrlcrEqe-
.oxtr AocToBepurrx ornJrorreuldrl, trpr,tqeM BepofiTuocrr cnyuaftnoro ornJloueunrr
IrepBoro rrtrKa cocraBJrffer 3.10-7 (aror nurepnan {as o garr,nefimeu 6y4err ua-
BbrBarr, 6.raroupnmurru). C yqeroM aroro Mero[oM, r]pe[Jro]fieHHbrM n [2], uaxo-
[I[JIaCr, AJI.fl Ha]I{AOIO ro[a B oTA0JII'HOCTtr IUCTOIpaMMa paCtrpeAeJIeI{I4.8 aMtrJltrTy-
gu a$Senra B BaBrrcuMocrrir or {aanr. Becr, uepuog paa6marc.rr Ha 18 pannrrx
uErepBaJroB. 7Ia paccuorperrr{fi rlIcrorpaM]I pactrpeAeJreHr{.rr aMrrJrr{rygrr a{Sen-
ra (u;ru Berrsurrbr Alo) aa xarxgrrft roA B orAeJrrgocrr{ Br{Arro, rrro B MoMerlr 6na-
roupua'mroft {aarr uueer Mecro yanuft uux (urprnoft 20") uanyueEr(fl rreprro4rr-
secxoft codrannaroqeft. flanee [JrrI Ha]r{Aoro roAa Ha cpeA}rrrfi MoMerrr BpeMeHIr
ua6nro4euuft oupegerairoct BpeMfi eroro [rrxa. (Perucrpaqr{.rr raMMa-HBaHroB
B MoMerrr r{BryqeHrfi treproAuqecnoft cocraBnnroqefi s 1973 u 1977 rr. He rrpo-
BoAtrJIacB, TaK r(an aror MoMerlT IrpExoIr{Jrc.E Ha ue6naroupu.rrrrroe gna ua6nro-
Eeurft rpertr.) Sareu [o [aEEbrM o rpeneuu6M troroErerrr{rr trrrr(a treplro4rrqecftofr
,cocraBJl.Eroqeft AJIE AByX COCeArrr{x Jrer orrpeAeJrflrrocb cpeArree sHaqeHrle trepr{oAa
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B trpe[troJro]neHr{1r, qro BeruqnHa ero AoJr}fiHa 6rrtr 6nlrena R BrraqeHuro, olpe-
AeJTeHHOMy rro Aalrl'rbrM Bcex .rrer.

Ha pucynxe HpecrrrnaMr{ trpeAcraBJreHbr BHaqe}rr{.a rrepuo[oB, onpeAeJreurlbre'
rro AaHHbrM 7972 m 1974rr.; 1974 u 7975 rr.; 1975-1976 rr. u 1976 u 1978 rr.
coorBercrBenuo. 3naqerrl4e nepr4oAa orueceHo na cpepnuft Melrrgy coorBercrByro-
qr4MI{ roAaMr{ MoMerrr BpeMerr[. Ioraraelr, HaH r{ n [3], uro nepr{oA r{BMeHflercff
co BpeMer{elt uo nunefirroMy Bar(oHy

P (t) : I'o )- i' Q - to), ({)

fo - tnoMeHr uynenofi auoxr[.
Mero4ona HauMeubrtrtrx fiBagparoB c yqe.roru omu6nlr (oeoa) xamgofi rotnrt

uafigeno, qro Po : 0,1996817 +_ 7,lO-7 cyrox, P : (l,l + \,4).!Os olc (oa
ptrcyuxe HetrpepblBuax upanran). Ha pucyufie lrpeAcraBJreua ranx{e BaBtrcr[Mocrb,
IIBMeEeEIiI.fi treptroAa co BpeMeHeM tro AaHEbru [3]. BeprrxanrubrMtr orpeBr(aMrr
yr(aBagbr BertrqtrHbr omu6or. I4a pncyrxa Brlro, rrro pegyJrbrarrr [3] tr Eamtr
Ee trporuBoperrar [pyr Apyry.flocnonrny BerrrqtrHa P [3] rnromer 6rrm BaBBrme-
Ira I{B-Ba UaUepeuzft B paBHbrx aEepleTtrqecKux [tralaBo]Iax, Mo]nEo rroirararbr.
qro BeJruqusa P : 7,1.70-s clc 6rrn.xe n pea;rrnofi.

Oqeur,ru retrepb BJrufiHr{e BelrrqrrHbr P ra paorpeAeJreurre aMtrJrtrryAbr a{{eH-
ra (uorona raMMa-uaJryueuun) na Saaonoft rr{crorpaMMe, trocrpoennoft uo BceMy

MacclrBy AaHEbIx. C aroft rleJrbro AJr.fi rpex aua.resufi P, P : O, '1,,7.L0-s cls
u 2,83.10-e clc,6rrn uocrpoeu yqacron crrenrpa Moq,Hocrtr (aanzclruocrb BeJrr{*
qtrEbr [uctrepcfrv {aaoroft rlrcrorpaMMrr or nepuo4a).

B re,nzoqeurpuuecnofi cucrelre (uonpaona roJrbno Ba cqer op6r,rralruoro ABr,r-
?r(eHuf, Serrru) Bbrparr(eur,re (t) aauumerc.ff B BuAe

P (t): P0 [t + k(t- r,)].{t + AB sin. [B (, - r0)]], 
'r

rAe to:1.D.244L550,533, lc: PlPo, ,4. : -0,003'1,497 cyron, fi :
: 0,0L72'1,4 cyron-l. A u B - trocro.EErrre noa{SzqtregrBr, cB.EBaEEbre c repe-
xoAoM fi reJrtroqeErptrrreor(oMy MoMeETy.

Tor4a!'arrpa)r(eure 4lrfl otrpe[eJreEufl {aarr repuofltrqecftoro uBilyqertrfi trc-
TOqEtrXa MOlr(EO SatrUCaTb B BIrAe

F (t) : + * f, .o. tB (t - to)l- ry;y-,
gJIeEaMu Blromero rrop.f,Ana MaJrocru upeue6pernu.

Sareu 6rrn uocrpoeu ctrenrp MorqEoortr B orpautrqeuuoM gtratraBoue rreptro[oE
IJr.E Bcex rpex araqesuil P B BaBtrcrrMocrtr or P o. VLa auaJrtrBa [oJryxregubrx pe-
BynbraroB cJrenyer, qro B ctrenrpe Moquocrn Errfr. Ralr(Aoro Buaqeutrr P uueercs
ocrprrft trux, trprqelr uau6onee yanrft al;r." F : L,L,l,O-s clc.,{nr cpanueuun
trptrBeAeM troJlymupunbl arr4x uur(oB Ha BBrcore 0,7 or MaxcuMaJrbrroro BEaqeEtrfl
Auctrepcuu: I

P : L,L.lO-s clc, LP :' 4.1,0-7 cyron,
P = O, AP: 8.10-? cyron,
P :2,83.10-?'clc, LP : 7t.t}-7 cyror(.

Baueruu rax?fie, qro Bertrsllua Arlotrepcrru B MaficuMyMe trr.rxa Nrs P.: 2,83.
.1,0-e clc BuaqrrreJrbuo Merrbme, qeM aro rrMeer Mecro wtn P : 0 u P : l,l.
.10-s clo. TIa couocraBreutr.s lroJrymrapuu trr4noB r ux Marcurrrarruofr Atrcrrep.cflm
Molnuo Bar(Jrroqtrrb, qro AJr.E paccMorperrubrx rpex BeJruquE P anasesue P :
- l,l.l}-s clc Hauryqmr4M o6paaou coorBerorByer EamEM [aEHbrM. Tanru
o6paaou, Ha ocuoBaulrr{ auaJrr{aa [aEubrx aa 1972-1978 rr. Mbr rrptrxonuM a Ba-
KJrroqeutrro, Trro treprroA 4,8 u raulra-uailyqeuuff cBepxBbrcorux er.eprufr. E )
) 2.L0" eB, ro-ru4rrMoMy, uBMeE.Eerc.E co BpeMerreM. Beilllqzsa cfiopocru uB-
MerreHu.E treptroAa Haxolrrrc.E B trpeAeJrax - 0,3. L}-s olc< P <2,5.'!.0-s clc-' 159'



B gaftJrroseutre cquraeM cBouM AoJrroM Bbrpaar{rb 6naro4apuocrs A. E. ce-
BepEoMy r A. A. Crenaurny Ba coBerbr tr BaMeqaErlfi rrprr o6cy}I{lennlt crarBE.

Aupe.nr 1979 r.
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AnAAEMyrfl. HAYII CCCP

rr 3 BE cr}Ifr HPr,rMCr(ofi A crpo orrBIaqE cHofi oB cE pBATopI{Il
Tou LXIII, 1981 r.

vLr\ 522.2
OIITZIIECHZII TEJIECI(OII IIIAMETpOM 2b nr

C COCTABHbIM TJIABHbIM SEPI(AJIOM

H. B. Creruenxo

Paccltatpr'raaerc.fl BaplaaEr ofirrtqecxoro reJrecxola ArtaMerpoM 25 M c cocrasrrnM rJraBEr,rM
Eepr{aJroM. TenecHon l\{oE{er cocro.nri, IrB -500 crrraJrJroBrrx Bepr{aJr Ar.raMerpoM l,2 ru Haxtgoe,
aBToMarr'rqecftrr ytrpaBJrfleMEIX I{ CTpo.fitr{ux eAr4rroe r.rao6pameur,re c KoErIeHrparIueft 70-.80%
BEepu4I4 B Rpy,fir{e AI4aMerpoM 0,4-0':5. Bxpatqe oflrlcaEa rrpagqr.rrrrdarrr,Has cxeMa MoETrr-
poBRr4 TeJrecRotra,

THE OPTICAL TELESCOPE WITI{ A MAIN MOSAIC MIRROR oF 25 m I N DIAME.
TER' by N. V' S teshetzko'- Thescheme of the optical telescope lvith a mosaic main mirror
of 25 m in diameter is considered. The telescope can consist of about 500 of 1.2 m sitall mir-rors that are automatically controlled and construct an image with an energy concentra-
tion of 70-80o/o within a spot of" 0.4-0'!5 in diameter. The principle r.h.il of a teles-
cope's rnechanics is shortly described.

1. B uacroflqee BpeM.E, trocJre cogAa,tr.a reJrecxotra Ar{aMerpoM 6 u, upanrr_qecfifi [ocrrrrHyr trpeAeJ] B COOTyX{eHrrrr KpytrHr,rx reJrecHotroB co ctrJromHbrM
(qenruurr.r) rJraBlrbrM Bepr(aJroM. Boanorxno, , "6ygy.qa, 

6yay, coBAarrbr reJrec*o_
trbr c rar{rrMtr ,fie Sepr(aJraMrr Ar{aMerpom B-10 M, rr_o Bp.sA .rlr n o6oapuMoM 6yAy_qeM 6yAer rexlIororl{qecnrr BoBMo)nrrbrM r{ qe.rrecoo6par'"ur* rr"oroBJrer{[e ctrJrortr-
IIOrO OtrrtrqecRoro sepHaJra ArraMerpoM 6o;rr,me 10 m. o4uafio yE(e ceftqac ecrbqeurrft p.EA 

-acrpoHoMl4secftlrx BaAaq, rpe6yroqnx qprlMerreur.r.a reJrecgorroB cy-
rqecrBer{Ho 6onnuero paBMepa, .reu 6-u renecrtou. Iiecorrre""o, qro c r(a}r(AbrM
roAoM qr.rcro TaHrrx saAaq 6y4er yBeJrEqr{Barbc.f.

Hecxorr,no Jrer IraBaE 6rrnu uaqarnr trorlcnoBbre pa6orbl, EatrpaBJreHHble 11a
coB[aHrre reJrecHotroB HoBoro :rnua, o6taAaroqllx 6o,nrmofi nxogu6ft anepr:ypoft,rrj Te rpe6yrcqtrx cJrr{rnnoM npyrrubrx otrrrrqecxrrx aJreMerrroB.'M. I4:-i;;";;;;H. A. ,(uuon tr Ap. [1] npe4roxrunrr trpu]rqrrtrtraJrbHyro cxeMy reJrec*otra c co-cTaBIrr,rM (ltoaauuurrlr) r.nannrru aepna.rrolr. Hamgrrfi arreMeuT groro Bepr(a jra
ytrpaBJrflerc.fi c lroMoqbro BctroMorareJrErroro JrasepHoro tryqKa raK, qro Bce aJIe-
MeETapllbre SepKaJra coBAaIoT eAlltrroe HeHorepeHruoe nao6pa)fiegr.Ie. Coaganrrrfi
BtrepBbre tro sroMy_ rrpr{Hquny ouuruecxflft reJrecHotr AcT-1200 ycraHoBJrerr
n ltpnucHoft acrpo{uansecxofi o6cepnaropnr AH CCCP ir]. Irur"6; 6pil;;TeJrecHotra cocrotrT IrB CeMrr orAeJrbEhrx aJreMelITOB - CtrTaJIJrOBbrx rtrecrl[rpaE-
Hr{KoB paaMepoM 0,4 rvr (paccro.Erue Me}r{Ay rpaHfitr{rr 2 lrlr). i;"il-;A;;;;,
ar(Brr_BaJlerrrurrfr guauerp reJrecxorra cocraBJr xer 1,2 u.Vxe uepnrre rrccJreAoBaHI4.E TeJrecxorra, BbluoJrlreHur,re HaH B .na6oparopnr,
TaH r{ HetrocpeAcrBeHEo tro BBeBAaM, rroHa3aJr[, qro ero pa3perlarcqas croco6-Eocrr, cocraBJr.fier 0",5, r. e. HerraMrroro xyrxe qra{paHqnoriro"o paspemerrrrrfi aJre_MeEraprloro sepKaJra, a cne46urae raao6pameuufi n e,quurrfi {oxyc ocyqecrBJr.Eercsc rosHocrbro oxoro 0",2.

2. B nacroflqee BpeMr n Haqzonanrsofi. o6cepnaropuu f(um-flux n CIIIA
ra n }tpnucxofr actpo{raraqecxoft o6cepnarop", eH'cccf 

".ayr." Hayqgbre paB-pa6orxu, cB.fISarrHr,Ie c ooBAaIrIlteM TeJrecfiolroB EoBoro troltoJreur4.fl, uMeroqr4x ar(-Bl{BaJrerrrHbrfi guanaerp Bepr(aJra onoJro 25 u [3_5]. flonlruo sucro noucrpyr(rop_
6 \IBB. HpbrMcr{oii o6cepnaroprur, r. LXIII
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cnr{x I{ IrH}r{enepHbtx trpo6JreM, 6o.nrmoe BHr{MaHrIe y[eJl.sercr nrr6opy onTtrqe-

cHoft cxeMEr I{ HaqecrBy trBo6pa]r{eHuf, [aBaeMoro raHIrM reJlecfiolroM' a raH]r{e

B6r6opy MeCTa yCraHoBI(U reJlegnotra C arMoc{epHblM Apo}fiallueM Megb:lr'e L" '
Ouruni re;rec1otra AoJrffiHa o6ecnesflg Hogqel{rpaqurc 80% ageplutr B ItpyE(I(e

AtraMerpoM He 6oIee L". fitn 3aAaq, rpe6yrcqux 6oree BLICOfioro yrJloBoro pa3-

pertregr{.fl? BJrrr.ffHrre ocraroqubrx a6eppaquft TeJIecHoIra E Ircra}r{eurrft, nuocuMnrx

;;;";t arMoc{epoft, uoxer 6nrt -uixnroqeHo ryreM ctreqlrarlbuoft o6pa6orHra

uao6pameuvs. uivr MeroAoM KoMtreucaqrrl{ Ircxa}fieuflfi'- 3: t"r.r*o, gru*"rpo* 25 v co6upaer s {.7 pa3 6orb1ae cBera, seM 6-M re-
Jrecgorr, troDToMy oH o6ilaAaer orpoMHLIMIr BoBMoE{}Iocr.EMI{ AJr.E rrccJleAoBaHtr-E

cra6brx o6tenros I{ BbrlroJrHeglafl Tex Ha6rrolarerbHblx aalaq, AJI.fl pemeHlrfi no-

Topbrx Aall{e coBpeMe}IHbIe caMble ftpynHble TeJIecHoIIbI HeAocTaToqHbI KaK trO
uplluuue MaJIofi rroolu4r BepHaJIa' ra6 !I IIo npusuge HI4BItoIo BpeMeIlH6Io pa3-

pertreHI{fi.- 
H raxuu BaAacaM orHocrrrc.s cfler(rpaJrbHbrfi aHaJruB uBryqeul4.fl I{ trccJleAoBa-

Erre xapagrepa trepeMeggocrr{ cra6rri Hecraqr{oHaplrblx o6lsenroB (Bctrbrxl{Baro-

Iq,I{X HapJII,II{OBbIX 3Be3A, peHTreHoBcItI{x I4CTOqHuItoB II tryJlbcapoBl cBepxHoBbIx

ua pauuefi CTaAI{II, al(rtrBHblx .fl[ep IaJIaHTI{I( II paAI{OTaJIaHTI{I(' JIaqepTI{g, RBa-

;;fi; u r. u.)' AJrE BllflcrleHufi trprrpoAbr Eecraqr{ouapHocru arr(x o6r,exroB,

a Ta6lr{e I,ICCJISAOBaH[e C11eHTpOB CTaqI{OHapHbIX, Ho Xpatrue ygaJIeHIIbIx tr 1roaTOMy

oqeHb c11a6brx o66e1roB c rleJrbro BbrrcueHl{r crpynrypbr Bcelenuoft r4 ee sBoJIro-

IIIIItr B MaHCI{MaJILHO BOBMO}I{HOM I(OCMOJIOIIq€C(OM O6T'eUe'' 
C retecxotroM flrraMerpoM 25 M BoBMo]nHo o6uapyxelrtre [peAeJrbuo cJra6brx

o6t,enron, uMelolqux 6leCx, coorBercrBylolql4fi 2B*, a B [cItJIIos[reJIbHo YAas-
Hbrx cilyqaflx Aa,fie 29* (1"o/o ]f.ag souoM ue6a). 3ro uosnonl{r oro}ilAecrBl{rb'

c olrrllqecntrMu rrororrHlafiaMr{ HoBr,re cra6bre pa[I{otrcroclrl{r(I{ rr r{croqgl{Itr{ pelrr-
relroBcr(ollo uSJlyqeEu.s, qTo oqeHb BalHIIo HaI( AJI.fi trOHIIMaHI{E IIptrpOAbI caMl{x

o6t,e6ron, ralt i [JIfi troHtrMaHtrfl Crpy1rypr,r Bce;reugoft' A;1fi RpafiHe [aJle11trx

;6;;;;;;; r. e. obrenroB, Bo3Hrrr(rrrrx B tauufi HaqaJrBHr,Ift repl4oA ?nrrautr Bce-

JIeIrHofr, I(B-Ba 6oJIrIIIOIS Kpacnolo cMeEeHIIx {aHtuuecnl{ Mo}liuo BeCTI{ I{CCJIe-

AOBaIIue ux yJlbTpa{uoleronoft o6Iacru ctre1rpa BIIJIorr, Ao lafiuauoBcl(or6
rpegeila (9{2 A) 11 xopoqe, rlro qpe,BllqafiHo Ba?fiHo [JI.E tro,uMa,I{fl trpoqeccoB

Morq,Iloro BrleproBbrAeJrel{I(.fl B CTOJIb MOJIO[brx o6tenrax'
Z5-u reneixou cbrrpaer 6onr,uyro poJrb B paaBlrrr{tr lrJrar{erl{oft acrporroMrrrr-

flolyueuur,re C ero IIoMoII,r,n CIIeKTpbI uJIaIIer Co ctreI(rpaJIbHLIM paBpeltreutreMt

ITeAOCTytrHbIM [o SIIX ngp B Ea6IIO[areIb]IOft upaKTI{Ke'-trOBBOJIflT AeTaJIbHo IIC-

cJIeAOBarb He ToJIbKo {ralrHO-xuuflqecxuft CoCraB arMoc{ep IIJIaHeT' Ho tr IIoJIy-
qrrTb CaMbIe IIoJII{bIe CBeAeIII{fl O ABI{}fieIIIIfx BeqeCTBa B I'IX aTMOC{epaX, O Bpa-

U,eHtrI{ aTMOC{ep I{ Bpaq,eHLIl1 Cay'v1x uJIaHeT; trOBBoJIflT BbIflCIIIlrb IIpEpoAy ac-

repotr[oB, I{x crpyl(rypy tr xItM11secHIIIi cograB. O6.nagan 6orrruoft atreprypofi]
,"""ot'rt""c1ou 6yger'iuoco6eu troJryqarb I4g{opMaquro AJIfi o6:senton cpeAlreft

flpltocTtr 3a oqel{b ltopoTl(oe BpeMfi, I,ISMepfleMoe AoJI.flMII ceI(yEAI,I, qTo ItoBBo-

JrnT BeCTI4 uCCJIe[OBaHI{e Crpyltrypbl IaSOBbIx O6OIo'ISH 3Be3[ I{ BHerailarrflqe-
crux ucrorIHI(ItoB, I{ctroJlbByf AJr.E sroro troxplrrlre trx JIyHoft. Oco6Hft r4Hrepec

trpeACTaBJIfIOT Ta1?fie Ha6[IoAeHu.E He SaropaBltrI{xgf eqe XOJIOEIIrIX SBeBA E

aieagoo6paBgblx IrcToqI{III(oB (JIaBepHoIo)) trSIyqeHI'Ifi, tro1pymeul{blx B IaBoBo-

trbrJreBbre IJIo6ynrr.
C uno4,otu B AeficrBue raHoro reJrecHotra tro.sBlrrc.fi BoBMolr{Hocr}, rrccJre[oBarr"

IrJrauerr,r He roJrbno Conue.rHofi cltcreMr,r, tro r{ BecTr{ IroI[cKIr lrJIar{err{brx cr{creM

BoI(pyI 6nuxrafimux I( HaM 3BSBA. Ha671roAeuu.fl IIJIaHST, xoJIoAHbIx sBeBA I{ Me}I{-

BBeB[Horo trpocrpaHgrBa B 611u11tueft un{pagpacgofi 1l Cy6MltflilI4uetponoft o6-

Jracr.flx pacuup.flT HaltrI[ trpeAcraBJleHllf O IIaJIIIqI{II OpIaHI{IIeCKIIX COeAIIIIeHIII

, 
"oa*oi". 

Baireruu, .rro Ailfl ATr4rx [r4anaBOHoB Ar,nS BOJIH reJIeCHOtr 6yAeT Aa-

Barb Arr+paHqlroHrloe u306pa[{eHue.
EOnruroft I4HTepeC ilpeACraBJI.fleT SaAarIa {Orolrerplrueg1olo I[ CtreHTpaJILIIOTO

trCCJIeAOBaHI{.s oHpeCTHoCTefi IaJIaKTI{I( lr HBaBapoB, a TaI(E(e Me]I{IaJIaI(TlrqeCHO[

cpeAbr gla o6napy)neHr{.8 raM SaMeTrroro HoJII4rIeCrBa MaTeptrII B BIIAe SBeBI

u-nrt rasosbrx o6nanoB, Ha6nrogaeuoe Sgaqegtre cperu{eft trJlorr{ocTl[ MaTepr{I{ Bc

Bcenenuofi trfpaeT 6o.nrmyro poJrr, B Borrpocax HocMoJIOTI{n.
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Pue. 1. Boglrolxnaq orrrr[sccnan clcr{a reJrecxorra

Ptrc. 2. Paapes reJrecnofia c Bopr]rr(arrr,fio pacrroJro]r{eunort rpy6ori
I - rpy6a TeJrecHona, 2 - olopfiblrt oJreMelrr crrcreilrLr corocrrrpoBlitr BepHaJr, ., _ rronraBfir.r AJrfl paafpyBl{a
Beca rllyobl' 4 - ToqHbIe [oEIx[nErrI{Ir roprrBoHTaJrbHoI,i ocr4 Terecrora, 5 - Br.rJrHa TeJrecgor]a, 6 - HoJTEIIe-
Bor"I rroHroH JIJrfi pa3lpys}tl{ neca gceli [oABuE{Eofi tracrn rerccnofla, z - r]rApocrarr,r.rec1lrli 11oA11r,r11Hu6, g --roqusrit nolr,qenott rrorou, 9 - crnopnr 6arunu

trllcnonbsosaur.re rpeAJrolr{enuoro B lgTO r. Jla6epre [6] ue.rona rar HaBbrBae_
Moft cfle*r-r,rHrep$epoMerpr4r4, a ra*lxe AaflBueft,o;x MoArr&r,rnaqr{ft Droro,Me-To[a Eaer BoBMo]nHocrb troryqlrrb c TeJrecxorroM.Ar.raMerpoM 25 M pagperneuue
0,'005 upu o6brsHoM HarrecrB; u,o6pal*eH,n l_Z_,,:;6y;;;;;."rro*LO.ppuqrr_
MIr TeJIecHorra r IIeoAHopo[Hocrl;ro 3eMHoft atuoc{eprr. flpulreneuze aroro Mero-
na [eJraer B0BMo]nHLIM I{ccIIeAoBa}Itre crpyl(Typbl MHOroqucJreI{HEIx L{r{Tepe0Heft-uux o6teHroB - recHr,rx gnofinrrx r Hpa.urrx BBeBA, perrrrerroBcn[x trcroqEu-
KoB u BoBMolr{HI;rx KaITAI{AaroB B qepHr{e Ablpbr, gAep naJrar(Trrl( I{ HBaBapoB.Ha6rro4euue BBeBAHr,rx Ar{cKoB Aacr BoBMo}r{Eoorr, tro-HoBoMy nogoftrr K rlccre-
,qOBAHIIIO SBEBAHbIX ATMOCSEP, IISYuATr SBESAHYIO AHTUBIIOCT6 AHATOI11SHO TOMV.

[11a Tr"]:flqee BpeME r{ccrreAyerc.s aHrr{BHocB Conuqa. ,(erurr [7] n poaaraep
ldl troHaBarr4, qro l\[eroA ctrenrr-r{Hrep{epo^r.rerpurlr yctreruuo Mo}fier 6rrrl uprrud_
HeH [Jr.E cJra6],rx o6rexros BtrJrorb go 1,4-16*, ucri o6pa6ararnarb tro rrecr(oJrb1y
rbrc.fls crler{Jr-r4Hrep$eporpaurr. Ecrn nle rpe6yerca brlenrru roJrBKO ArlaMerpsBeBAbr I{JII4 paBAeJrrrrB ltoMtroHenrr,r gnofiuofi (xpatnoft) cncrelrrr r oupe4enrrr
tro3r4rlrrol'IHbrft yror HoMtroHeEToB, r{crroJrbaonauue 6o.lrr,moro reJrec1otra AacrBOSMOInHOCTb He roJrbno troBBrcrrrb ero pa3pertrarcqyrc cuoco6llocrr,, IIo rar(E(o
troBBoJr'fIer yBer[surr] orlro[e]rl4e cnruan/ruyu rrpotropqrrouaJrr,Ho yBerr4qeEtrro
nl4aMerpa reJrecHolra' r. e. c yBell{qeHueM pa3Mepa reJrecHola oArroBpeMerrHopacryr_r{ paBpemarorqaq cnoco6nocrt r4 trponuqarcqas cu,na [g].4. ouru'rec*a-fi cxeMa 6onrruoro reJrec*oua AoJrlr{Ha yAoBJrerBop.Erb BceM
Tpe6oBaEr.{.sM, rrpeAGffBJr.EeMr,rM n coBpeMeEHB-rM reJrecxotraM, r{ oourrie""lu y"-
treurHoe pemeHl{e uara6onee Ba}r{HLrx u cnequ{uvHblx [J].fi Tagoro reJrec1otra Ba-
Aarr. Bce EJreMellrbr orrrl{nlr AoJr?r{r-rbr 6rrrr crporo arrecroBarrbr c trpr{Megerrr4eM
coBpeMer{Hoft rexnonorulr.

Paccuorpenl're pa,fluqHbrx BapuaEToB otrTl{rrec*r,x cxeM rror(a,blBaer, qro
upegsoxa.rrr,Ha.s cr4creMa c rJraBrrErM c{eprauecKra, rtpnuro, r4 BropnqHbrM
BBInyfirrr'IM sepHarloM? r{MeroqrrM {opivry crrJrroclryroro cdrepouga (unr 6oree cJrox(-uyro Soprrty), uar'r6oree npocra B I{BroroBJrrefrvtl rr B To }r{e BpeMfl BrroJrrre yAoBJreT-
Bop.Eer rrocraBJregurru rpe6onanusu [5]. Ha plrc. 1 uonaaiua BoaMoxrrrarr otrrn_
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qecfiafi cxeMa reJrecgotra. Irasuoe Bepr(aJlo cocrorrr trpl{Mepuo ua 500 cIrraJIJIo-

Bbrx rnecrurpagrru1oB trJrou,aAr,rc 7-L,2 n'rz xarxgufi. [np're]P gu{paxquonl{oro
uao6paxtenra-a o, Harr*4olo BepHaJIa cocTaBJrfleT onoJlo 0,"3. Cncrelta corocrlrpoB-

Rtr Bepr(aJr AoJrlr{}ra o6ecresrrr cyMMIrpoBaHI{e I{HreHclrnnocteft or Ha}fl[oro
eJreMer{rapHoro sepraJra (6ea co-eJreMer{rapHoro BepraJra (6ea co-
xpalreHl{fl {aalr).,{.nr roro qto6rr
B cyMMapHotr,t uao6paxreHlltr RoH-
r{eHTpar{rr.fi cBeTa cocraBJI.EJIa

70-80% al{eprl{tr B KPYH{He

0,4-0,o 5, aBroMartrqecxa.fi ctrcre-
Ma rocrrrpoBnrr Sepr(aJI AOJr?r(IIa

o6ecuesum roqlrocrb coBMeqe-
HLtrr uao6paxeuuft oxoJro )i'L.
B rrpr{Hllrlue aro Mo}Her 6rrrs
o6ecueqenol ecrlr B orrrraqecxyIo
crrcreMy ytrpaBJrerll{fl Sepr(aJraMI{

BBecrI{ ouopnr,rft xecrHuft ale-
MeIIT, Br,rtro.nneunrrfi r{3 cI{TaJrJro-

Boro AI{cHa AIraMerPoM 3-4 u,
csgaaHr'Ibrft locrl4poBouHLIMI{ cBe-

TOBI;IMI{ trYqKaMI{ C I(a]I{Ar'IM UB

aJreMenraplrbrx sepr(aJr. Tanoft
ouopur,rfi aJIeMeIrr Y4o6uo PaBMe-
cTr{Tb c rrr.nr,uofi cTopoHbr rJraB-

Horo Bepr(ana. 3ro uoauolur Y6-
patn ua tpy6tr tenecnoua 6onr-
Il]yrc qacrb rocrupoBoqHbrx cBero-
nrix nyuxo" u o6ecueqrars lYumuft
AOcTytr r( HpIM BO BpeMfl IIaJraAr(r{
u o6c,nyxruBarrl{.fl crrcreMbr.

Paatroctlrponxa SJreMeIlTaP-

rlblx SepKaJr Molr(er trpol{cxoAl{Tb
r{3-3a cJreAyrotr{llx trpl4quH: l) l/le-
MerreHll.s Har(JIOHa sepr(aJI trO AByM
r(oopAr{Harart, 2) cgurra sepr(aJra
B trJr00fiOcrr{ fJIaBIrOro SepKaJIa

trO OTHOItrEH]T]O K OCI'I TEJIECHOtrA

r4B-Ba lvrexautlqecHIlx geSo puaquft
uecyrqeft Horrcrpyfiqr{I4 I4 reMrle-
paryplrtrx r'Ialteneullfi , 3) llalreue-
rrl{fl paccTosnura e,neueHTaplrbrx
sepKaJI oT BropuqHoro sepHaJla.
flepnrre ABe trpltquur,I paccorJra-
coBaulr-fl Moryr 6srru, YctPaueur'r
Har(JIoHoM BePHaJr (rPe6Yerr'rat
roquocrr, +0,"05), rperbfl - So-
xycnponnoft . Merog c[eHJr-r{Erep-

$eporr,terpuu rPe6Ye:r, uro6rr {o-
KycHoe paccTo.sHr{e SJIeMerlTap-
HtIx SePKaJI BLIAePffiIIBaJIOCb C

rorrnocrbro -l-5 uxu.

Puc. 3. Paapes reJrecrorla r 6arrse
C SafiPI,ITbIMI{ CTBoPRaMI'I

Puc. 4. Paapea reJrecxorra r 6amne
c OTI{PLIT$IMI'I CTBOPftaI{I'I

Puc. 5. Iopr'raoutamnr,rft paapea tene-
cnona (uu,q cnePxY)
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Outuxa reJIecrorla (rnanfioe,_ nropEqHoe tr AtrarorraJrbuoe aepnara) Becrrr oKoJro
150 r, cJreAoBareJrbuo, Bc.s rpy6a re;recnora 6yger Becurb orio,rro irog-zogo t
gpE AJrrrEe rpy6u 70 rr,r. ,(na rar(ofo reJrecHotra nar6o;ree noAxogaqeft
9yrtr aJrrr-aBr,rMyraJrbuaf ycrauoBna, orJrungo BapeHoMeHAoBaBma.E ce6s sa
6-lr renecxore [L0]. Ha puc. 2 uoxaaas paapeB oArroro rra BapuarrroB reJrec1otra
s 6amre trpu BeprunaJlLHoM lroJro)fieHul{ rpy6rr. IIro6rr o6ecuesurr, HopMaJrbHyK)
pa6ory troAmtrIruur(oB ropuaolmarrnoft ocrr reJrecnorra? ocgoBnofi sec rpy"6t
Molfier 6rrrr paarpyrr{eH c troMorqbro trycroreJrbrx trotrJraBr(oB (nourouon),-coo-
6o4ro trJraBaroqrrx B ,nrrAnocrr[ (nanpruep, B coJr.EHoM pacrBope ranu pqpyroft
EeBaMepBaloq,eft ntugnocru). Tovnoe troJro)fi errue ocrr otrpeAeJr.Eerc.fl ruApocrartr-
qECHIItMtr trOAM}IIIHIII(AIIU, UOgO6HbIMtr trO ITOECTPYHqI4I,I I4 PABMEPAM TEM, qTO
ycTaHoBJreHLr Ha 6-u reuecxoue.

Ecrr ace Merarruqecmue -Tol{crpynquu rrgroroBurb uB craJrtr? ro Bec rpy6u
c nunroft 6y4er cocraBJlsrb 4000-5000 r. Taxoft Bec rarlfie AoJr)r(eH 6rrrr-paa-
TPYxteg c troMoqblo r(oJlbqeBoro troHToHa, cno6oguo rrJraBarou,ero B rnu[rtocTrl
(aranorruna.E cucreMa trpeAJraraercs- s [3]). Tosuoo yAep]fiaHr{e reJrecxona B ro-
plrBoHraJlr,Hoft unocnocTl{ Mo}fieT 6rrrr o6ecueqeEo qeHrpaJrbEbrM ruApocraf[se-
cr(trM troArtrrrilHunoM, a roqHaE {uxcaqrn BeprmtaJrbHofi. ocn - rrJrocH}rM rr,r[-
pocTaTuqecr(uM troroHoM, pactroJrolfieHHbrM tro trepr4Merpy Br[Jrntr.

Ha puc. 3 uoxaaau paBpe, reJrecnorra s 6amue (rpydi B roptrBo*raJrbHoM no-
rumeslru) c BaKpbrrbrMr,r crBopfiaMfi, a Ea pr[c. 4 - c orKphrrbrMtr cTBopKaMa
,{nr ysetuqeHlr.fl }I{ecrnocru rpy6rr paaMep ee ceTreutrfi B rrJrocxocrtr Beprr{r(aJ1,-
EOrO ABrrH{eHr[.E B qerrrpaJrbHoft qacru BHastrrerbEo 6o.nrme, qeM Ea r(pa.Ex.
omprrsarorqrrec.s crBopnu 6amuu o6ecuesar Bo BpeM.fi na6rro4euuft xoporuyro
Berposaqr4ry AJrfi reJrecmotra. Iopraaour:anrnrrft paapes reJrecKorra (nu4 crepxy)
trprrBeAeH ua puc. 5.

Arrop 6rarogapeu B. H. flanyJrrruy, H. II. Hexaeny r B. B. Iaueeny aa
USTOTOBJIEIIIIE CXEM TEJIECHOtrA.
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BOSMO'I{HAfl OTITMTTECT(Afl CXEMA TEJIECHOIA
C TJIABHbIM COEPI{qECIUIM SEPIIAJIOM

[?IAMETPOM$20-25 u

B. A. Sypnaurera, P. E. Iepru6epr, B. If. Ilpruunr E. B. Cremenmo

PacCuorpertr BoBMorI(EocrI{ rrolryqerrlla xopomero RarlocrBa rao6paXeurx (-1") s [Oae

go t' u AByx3epnarrBsofi cxeue orrTtrsecnoro reJrecrotra c rJIaBEbrM c$epnvecnzuBepr(aJroM.

flonaBauo, uro B rrpr{Eqtrtre raltaE BaAaqa uomet 6srrs pemeEa trpE trctroJrb3oBaEtrtr BTop[rrEoro

Bep(aJra c troBepxuocrbro BbrrryaJroro ctrJrrocryroro c{eporga uJrE Eecr(oJrBro 6onee cnorr(Eoft

{opirrn. flpuno4arca peByJrbrarbr BbrtrEcreEuft MeroAoM rorlerlEbrx AtrarpaMM pa3MepoB trBo -
6pa4eunfi B Tar(ux cr{creMax c uraBrbrM BepaaJroM ssasrtelrroft cBerocuJrbr. flpu cosgaurr
xpyuun* TeJrecaotroB EoBoro tror(oJreEr{E c rroJIEBrM AEaMerpoM cocraBEoro sepr(aJra 20-25 u
Tar(aE otrTrllrecnaE crrcTeMa EMeeT cJrqecTBeEEbIe trpellMyqocTBa trepeA nJlaccr4qecRtrMll cIIcTe-

uauu ltaccerpeEa I,r lperopu nar( B orEorIIeEEE uaroroBJreEEn otrTERIr' Tar( [ B orEomeErlr4

ncruporr(r4 rr r(ouTpoJrs tuoear4ssoft troBepxEocrtr uraBroro Sepl(aJra.

A POSSIBLE OPTICAL SCHEME FOR A TELESCOPE WITH A MAIN SPHERI'
CALMIRROR OF 20-25 METERS IN DIAMETER, by B. A. Burnasheua, R. E. Gershberg ,

V. I. Pronik, N. V. Steshen&o.- Possibilities to obtain. an t" image of a point source

within a field of t' for a two-mirror optical telescope with a spherical main mirror are con-

siderecl. It is shown that in principles such a task can be resolved by using a secondary

mirror with a surface of an oblate convex spheroitl or of some more complicateil ftgure.

Image sizes calculated by the ray tracing method for systems with main mirrors of F/4.0-
FlZ.i arc given. For making a next generation large telecsope with a main mirror dia-

meter of 20-25 m these systems have essential aclvantages as oompared with the classical

Cassegren and Gregory systems in both.j respects - the making of optics and the arranging
and controlling of a mosaio surface oI a main mirror.

3a uocnegrne 15-20 Jrer B paBubrx crpaHax'EaqaJrtr pa6orarb or(oJro fieo.Erfta
rroBbrx aorpogoMtrqecnrlx reJIeCHotroB C AuaMerpoM BepRaJIa or 2,5 Ao 6 M.. 5,ro
cTpeMr[TeJrbEoe yBeiltrqeEtre ((trapHaD r(pylrEbrx reJlecnotroB o3rraqaer, B qacrEoc-

Tr{, qTo [nE AocrurHyroro ypoBEE TexEOJIOrtrqeOfiOrO paABtrTtr.fi UepeAoBblx
crpag coB4agrre 3-4-u otrrtrqecnoro reJlecnotra AJrs EaaeMHErx Ha6ilroAeEuft
trpeBparqaer6.E y?fie B pfiAoByIO rexutrqecrylo sa4aqy tr crauoBtrrgfi anTyaJIbEOfr
piapi6orxa trpoexroB reJrecnorra cJregyroqero uor(oJrer{trfi, r(oropbrfr AoJr}r(err 6brrr
cyq,ecrBeHrro 6orbltre fipytrEeftmux coBpeMeHEBrx rIHcrpyMeEroB.- 

Hasusas c Lg74 r. ua o6cepBaroptrrr HrmflrrrpoBoArrcrrcrloreMartrqecnr(ft
aHaJruB paBrtrqHbrx BaptraHrOB npoe(Ta 25-U outuqeoKoro reJIeCHOrIa, tr peAyJIb-
Tarbr aroro auaJruaa rry6rurtyrorc.E B cepur orseroB ((TeJrecnotr EoBoro tror(oJle-
rrur)). OArrr trB paccMorpeElrbrx BaptraEroB rroclrr paAtroacrpouoMtrqecRoe Ha-
BBaHr{e (rroJlHotroBoporHa.E qama)) (steerable clish), ro frailflerofi., rro oytr{ecrBy'
BaptrarroM nJlaccl{qecfioft otrrrseofioft cxeMLI ltaOcerpeua-Iperopu. flpra aua-
nuae arot crrcreMbr s [1] ocsosnoe BHrrMaHtre 6bulo yAeJrerro cxeMe, r4e rJIaBEoe
Bepnairo trMeer {oprrry trapa6oJrorga. flpeurrtyrqecrBa reJlecrcotra c rJIaBrrHM tra-
pa6ofluqecfiuM Bepr(aJroM xopomo trBBecrEbI, n 6orrruuncrBo cyq,ecrByroqtrx orr-
TEqeOKtrx TeJreCHotroB I{MeIOr trMeEEO ralttre TJIaBIIEIo SepEaJIa. O,quaxO trptr pOO:
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CMOrpeIIu[ npoel(roB HoBhIx II4raHrcItIIx reJIeCHoIIoB cxeMa c rJraBHbrM C$epuse-
cltr4}r BepHaJr oM lvrolr{eT or(a 3aTbcfi IIp eAtrOSTUreJrr,HOfi .

_ ,{eft^ctn^ureJrbHo, trpu coBpeMeHIroM ypoBue rexHoJrorrrrr Bep1aJro ArraMerpoM
6oree 6-8 M AJrrr na6nro4euufi s ouru.recnoM [r{alaaorre uode, 6rrrr c4e.rriuo
JIIrInb cocraBHblM rr3 Bepl{an cpe4uefi rJeJrr{qr,rHhr. Ec.rrn 25-rr,r ?epHaJro cocraBJlflrb
ga 1,5-2-rrt aJreMegroB, ro AJr.rr raxoro c{epuuecxoro aeprara uorpe6yercr
200-300 o[rruaxoBr-rx c{epuuecnux Bepr{aJr, rorAa Kar( gra uapa6orrra"r*o"o ,"p-
r(aJIa Irorpe6yercr 5-7 paanlrqHblx runopaBMepoB BHeoceBbrx napa6olzuecxrax
s4eMeHToB. flocronr,xy I4SroroBJIeHne c{epu.recr{oro Bepr(aJra HecpaBrreHrro trpo-
trIe I{BroroBJIeHIa.s BneoceBoro aJreMeHra ac$epuuecxoro Bepr{aJra? To crouMocrb
MHoroeJIeMeHrHoro c{epnuecroro BepHaJra 6yger ropaBAo Hr{me cror{Mocrtr rra-
pa6orr.ruecxoro Bepr(aJra roro ffie pagMepa. ,{a.nee, s cocrasnol.r BepxaJre ua c{e-
puqecHux BJIeilIeHroB qI,IcJIo crenenefi cro6o4rr trpl{ ycra}roBr(e rl rocrrrpoBxe xa11(-
AOIO pJreMeHTa Ha eAl,rHr.rqy Melrbrrre, qeM B cocraBrroM Sepnane ua acseprlqec1ux
0JIeM^eHroB, rlro ytrpoEaer cl{creMy r(olrrpoJls troBepxHocrl4 BepHaJIa.

ftar rassecrrlo' ocHoBHofi ue4ocraroH c{eprauec*o"o BepxaJra r(ar( rJraBr{oro
Bepr(aJra reJrecHotra - 3ro ero c{eprauecra.s a6eppaqua, ra nr.rnanoe BroprrqHoe
BepKaJIO' I{MeIOIqee trOBepXHOCTL TeJIa Bpaqe}II4E OAHOIO I{3 Ko}ItrqeCHI4X Ceqe-
Irtrfi, He ycrpaHser ery a6epparlr4ro troJrHocrrro. Idenr, uacroarqefi saMerxrr -paccMorperr,, 4o xaHoft crelreHl{ DTor HeAocraror( rJraBHoro c$eprauec6oro Bep-
fiaJra Mo.E{er 6rrrr yMeubrrreu rIpI{ I4crroJrrBoBaHr4rr nropuuro"b 

-aep1ara 
6oree

cnoxruofi troBepxuocrr4.
1.. cornacuo reop[rr a6eppaqnfi III uopagxa ycrroBr{e orcyrcrBrrff cseplrue-

cxoft a6eppaqrrr{ B AByaepxaJrr,noft cucreue rlMeer Br{A

e1- | - q(t - il,rZ* q$ + B),(t - p):0, (t)

trc e', fi e? * KBaAparLr ar(cqeHrpr4rcrrreroB Bepr(aJr, llp - xoa{{uqueur yBe-
fluqeHuff Ira BTOpuqHoM BepHaJre n q 

= 
xoss{uqlreur r{eHrpaJrbHoro 3r(paHupoBa-

Hr{.s rJraBl{oro Bepr(aJra BroputlHr,rM [2]. Berusunu B z 0 Mo]nHo BhrpaBrrrb rrepe3
Dr(BI{BaJIeHrnoe {onycnoe paccro.rrur.re clrcrer\{r,r .F, paccrbaur4e Me}fi[y Bepr(aJraMrr
d n paccron,r{e or rJraBHoro Bepr{aJra 4o SoHarr,lrofi unocrocrlr A:

D d A+dP: 7=7=o- rI Q : -1+- '

Torga ycJroBr.re (1) upulrer nra4

1^z /\ F @-A)'(l'-2d-L)-"2@-2d.- n1s(ji-ir7+AT :U.

f) 2dI, / ^tt1 : V_-f,_-A: 120 m
,- 2d rd -F A)tf r?1 -_ --* \*. I '-l. : 48 lft -za-.4

Ecnu rrannoe BepnaJro clrcreMbr c{epuuecnoe, T. e. e?: O, ro orcqeTrrplrcu-

"er BroptrqEoro Bepr(aJra otrpeAeJrsercff ycJroBueM

(4)

coornorueuue e',q 0 osuavaer, qro BTopr{quoe Bepr(aJro rrMeer {oprrry ca;1rocHy-
roro c{epor.r4a.

2. Paccuotpv lr a 6epp a qraouHhre csofi crn_a [By_x-Bepr(aJr b]roro reJrec1orra c g c6e-
puqecnlrM rJraBHbrM BepfiaJroM.ArraMerpoM D r: 20 M, aHBr4BaJreHrEbrM Soxycnirupaccro.sHlreM crrcreMr{ F: 169 *, paccroflHrreM Me}r{Ay repmlruaura sepr(aJrd: 45 u n A: -5 u. (flonoxrenue-{oxarr,uoft urocxolur yao6uo ,ror.&rri
ME)I{AY.SEPHAJIAMI{ CIICTEMbI AJI,E IIOCJIEAYION{EIO BI,IIIOCA 3A trPEAEJIbI tPY6rr NO
cxeMe H-acuuta.) vxaaaugr,re Beilr,rrrr4Hbr orrpeAeJrrror ocrrrurru]e uapr*trpu, or-
ruqecxofi crrcreMbr: paAr{ycr{ HpI{BrrBHbr B Beprxr4Hax o6oux Sepr(aJr

(2)

(3)

(5)

r.{ HBaApar axcrleHrpr{czrera BroprrqHoro Bepr{aJra eZ : -ll,S440OO.TaxuIr't o6p1q9ry, cBeroclrJra rJraBlroro BepxaJra B paccMarprasael,roft cr{creMe
AoJrlriHa 6]'nrs F13,0. Heo6xo4uur,rfi gualrerp BroprrrrHoro aepnarra Dr, olec1ieuv-
naroqufi trocro.flHcrBo Br{HberrrpoBaHrr.s B troJre c yrJroBbrM graruerp6rnr 2W, o1,-
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Paeuep uao6paxeuur n rpra6lrme-
4 r^,t uriu reoMerprtlecRoft ontunr' ga-

Baelroro reJlec$ouoM c rrasur,rtn ct[e-
pr{qecl{uM sepRaJIoM pasfitrrlEoE
CBETOCIIJIbI

7
CrlrourEbre JTITHI{}I coorBercrBylor clt-
creMaM c BTopI{qHbIM sepfiaroM, paccrlE-

raHHbrM rro reoprrrr a6eppaquft III rro-

2 pftp.r.a, InrplxoBble - BropurIHbIM sep-
xaraM 6oree cJIoE(Hoft troBepxEocrII. Cre-
Ba Ir BIil,IBy EarI6I yrJroBble BeJIIIqI4ELI,

/ cnpaBa r{ BBepxy - cooTBeTcTByloq}re
' nunefinrre BeJIIlquIIbI IJIII aHBIrBaJreIrr-

Horo 60HycEoro paccroEHrrE crrcreMhl

F: 160 m

crpeJrnr{ Hpr{Br{BHbr

(6)

$
n\r"

/' 2'
lzccmatrute om oc//

peAeJIfleTCfi COOTI{OmeHI{.EMII, B KOTOpLIX yrITeHO BJII{SHI{e

fJlaBrrofo SepHaJra cl4creMbr:

t n?t.
Dz: D t -, \d- # J 

t* 12a -W),
r an? - 1-'l'rgo:L,i."i-r) .

Cornacuo (6) npu Dz:5,05 rr pa6ouee troJre c trocro.Errllr,rM BIrtIrr,erEpoBaHEeM

6yget r4Merr, [IlaMerp 5' , Eilv 24 crv .- 
A6epparlraoHHEre csoficrna raxofi cr{creMl;r 6r,rnlt paccltorpeHbr c rroMou{slo

pacueta xoAa ryqefi. trllcno.nraoBarracb n!ofp|lrllra_<<flByxBepKaJTbuble cl,rcreMbI)
(AaC), cocraBrreurrar n ItAO 4;rra 3BM EC-1020. IJa nxo4noi Bpaqon orrrl{qe-
cxofi bucrelr6l [oA TeM wrr{ r{HbrM yrJroM K ee ocld IralpaBJrflJIcfl HBaAparHr,rft e ce-
arerrrlr{ tryqoH vz 289 uapaJrJreJr[,Hrrx nyuefi; cropolla ceserrtl.a trytIKa paBlrfiiracb

Ar.{aMerpy IJIaBHoIo BepI(aJIa cl{creMbl. IIpu pacuete 4ansueftuolo xoAa nyuefi
yI[I4TbIBaJIOCL BI,IHLeTI{pOBaHI4e, V E[Ifi Ha]ftAOlO BLIXOAflII{9|O I{3 CI'ICTeMbI [ytlHa
orrpeAeJr.flJracb rrJrocflocr6 Har.uryqruero lrso6pa]HeIIIlfl rr paBMep uao6pa';xenraa
n arofi rrJrocfiocrr{; B r(aarecrBe Hau[yqmero rrpI{HI{MaIIocr uao6pairel{tre B rr]roc-
Rocrr{ c EarrMeHtrrreft 4uarouaJrbro fipfiMoyroJrbl{Irxa, orracaul{oro Bonpyl Bcex

nyuefi flyqxa, a B KarrecrBe paaMepa r.rao6palneunrl pacsMarprrBaJracb 6orr,ruas
cropoga ra11oro upnMoyroJrbunHa. PeayJIbrarr,I pacrleroB AaIrbI Ha placyune (Hpra-

oaa ,F/3,0;. tr{a pucyuHa cJreAyer, rrro pa3Mep uao6patHeuufl Ha ocII cI4creMLI co-
craBJrfleT oI(oJIo 0",3; no JIITIIIr B rIoJIe Al{aMerpolr 1,'0 aroT paaMep I{e rrpeBbIItraeT

l" trt s rroJle AI4aMerpOrtr2',2 He [peB],IilIaet 2". flo Mepe yAaJIeIII{fl or oCII pa3Mep

raao6paXteulra 6rrcrpo BoBpacraeT, AOCrItrafl 4",4 ta pacCroflHIII{ 2'15 ot qelIrpa.
3. .(nyxaep1aJrEHa.E cl{creMa <c{epafcunrocnyrr,rfi c{eporagl 11pI( saAaIIHLIx

ra6aprnai uueet eArrucrBeuurrft uapalrerp, otrpeAeJrarctquft ee a6eppaql{olrHble
caofiCrna,- Dltcqerlrpucl(rer Bropl4quorO sepHaJIa. Baprupyn eror sKCqeHTpvICil--

rer, Molnuo BBecrr4 B paooMarpl4BaeMylo crcteuy ue6onr,myto a6eppaqnrO III
trOpsAHa tr trotrLIrarLCfi cltoMtreHCtrpoBarb ero a6eppaqlll4 BDIcLtrI{x trop1[ItoB.
[tir'uonaaarfi pacqerll, HatrMellrmee r,reo6pamelIl4e IIa oCI{ - oItoJIo 0'',L -
troJryqaercrr r'pt e?r: -11,615447. fTpu eroM rrpr{Meprro Brpoe Boapacraer trrlo-
q,aAb troJrs, r4e nao6pagteul{e He trpeBblltraer 0'',5. Ho c y4a,leHIIeM or oclr CV.-

creMbr Britrrpbrrrr Ba cqer r{BMerreul{fi Sxcqelrrpllcrtera 6.rrctpo yMelrbltraercE:

Ar,IaMerp rrOJLfi, rge uaO6patHeIII{e-He upeBbIIIIaer 1", paner l',1, u B troJIe EItaMeT-
po*r 2',3 uao6paxteuue ue 6olr,urej2". Pesynbrarbl paoqera.paBuepa rao6pamenuft
s raxoft y.,ryumennoft crcr:eue <c{epa f cnnrocnyrrrft cc[epouAD trptrBeAeIIbI IIa
pucyufie mr:puxonofi ,rrurrn>fr' (x-pnnan F13,0).- 4. Heuasgo l. M. Ilon:os [3] troryqtrr rosHbre arraJrtrrl[qecnlae coorlrome-
HI{.fi, OtrpeAeJIfiIOqI{e IIOBepxEOcTb BTOptrqHOIO Bep(aJIa' I(oTopoe B..coqeTaHtrtr

c "rurrit* c{eplluecxl{M BepRaJIoM Aaer cl{creMy, coo6o4uyro ot c{epnuecnoft
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a6eppaqur. tr{cuonrayn arr cooruomeur{.s? Mbr paccquraJr[ troBepxuocrB BTopr,rq-
EOrO SepHaJIa, KOTOpOe Aaer rar(ym crrcreMy B coqeraHr4lr c paccMaTprrBaeMlrM
20-u c{epuqecnuM BepKaJIol{. Pacser roxaBaJr, qro rvraficuMaJrbHoe orr(Jroueuze
aroft rorepxuocrrr - B [aJrr,Hefimeu 6y4ervr HaBbrBarb ee <rosHoft troBepx-
Eocrblo) --- or noBepxxocrrr ctrJrrocuyroro c0eporga c ef; - -77,615447 He trpe.
Bnrmaer 0,9 lrnu.

TosnHe coorHortreHr{s r. M. flouona r{Meror napaMerp[sectyro Sopnry, roro-
pym nporparvrnaa ,(3C (Ire BocnpI{HLIMaer)). floerouy gra pacuera norenrix a6ep-
paquft B clrcreMe c rosHr,IM BToptrqHr,IM BepHaJroM Mbr rrocrytrIrJrl{ cJre4yroqull o6-
paBoM. Cnepna ws 253 roqex, paBHoMepuo pacnpeAeJreHHr,rx ro pagr.rycy Bep-
I(aJIa, BLIqI{CJILIJIU BeilUqUHLI # - paCCTOflHlrfl. OT toqnofi noBepx}rocrrr Ao nJrOC-
r(ocrr{' xacalonleficfl ee B BepmrrHe. Sarelr AJrfl r(a}fiAofi rosxu 6r,rna srrqucreHa
BeJIuquHa

,S (r) : (eZ * l)xz * 2Rrr - u2,

tl:e A - coorBercrByroqafl Borra aepxaJra, e', : -17,675447 u Rz: 48 r,r. Aa-
Jree MeroAoM Har{MeHbmux HBaAparos 6bIrI{ Bbrqr4cJreHbr xoe{Suqueurnr &r;, xo-
Topbre lroBBoJrtrJru atrtrpoxcuMupotsarb {ynrquro ,S (z) uonunouou

,S (c) : lcsaa * kaTa * kevs * kror'o. (B)

(7)

Cpannenre Beilu.ql4u /, BLIqI4cJIeurrbrx rro coorHorrrer.rr.rRlr flonona, u ropnefi ypaB-
IIEHI{.8

(eZ-t)a, *2R2t: a2 + knAa *keUG *keUs * k,.oUro (g)

AJI.fl coorBercrBylcqr4x BolI ronaBaJro, qro ypaBHeHr4e (9) uoaso.rraer npeAoraBr{rb
TocHJro {urypJ Bropr.rsHoro Bepr{aJra c omn6xofi, ne npenrruaroq,efi 2 x
X 10-c lrxlr. (Ecnra {ynxqzro ,S (u) anupoxcrlMupoBarr, He qerr,rpbMfl, a AByM.E
ttJreHaMIr? To annpoHclrllaqn.E yAaercrr c rosnocrr,ro go 10-2 nrxrra.)

Cucteua c rosnoft $urypofi BroplrsHoro Bepr{aJra no onpeAeJreHuro AoJr}r(Ha
AaBarb B qerirpe_noJIrr r4AeaJrbEyro roqxy, Ho xouesna.E roqHocrr Bbrur,rcregr.rfi,
IrpoBoAuMblx na OBM, He tro_aBoJl.fler noryqr.lrb Dror reoperrrqecnufi nytenofi pas-
uep uao6pa?r{eHu.rr Ea ocrr. IIro nre Hacaerc.E noJreBbrx a6eppaqufi, ro n cucieue
c rosEofi {urypofi BropucHoro Bepr{aJra Bce our{ HaquHa.E c W :0',1[ oxaBalr,rcr
TOqno rar14Mr4 ,r{e, HaH B cI4creMe c yJiyrlue}rEbrM crrJrrocHyrr,tlr c{eporr4oIu.

,I[ouonur.rreJrblbre pacqelbr rror{aaaJrr{, qro rosria.E d;urypa BToprlqnoro sep-
HaJIa MCII{er 6mrr trpeAcTaBrena B BI4Ae (9) ll n cJryqae, HorAa npr4 Br,lqr4crer.rnu

{ (r) , Haq€crBe I{cxoAHolo Ba.rrr crrJrrocnyrnfi c{epou4 c e'r: -77,544000.Xot.a otcryuJlelru.s aroro cSeporrAa or rocHoft {raiyprr orJrtr4qarcrcfl tro Br{aHy
rr BTpoe 6onrrne no a6conro'rnofi nelrasune, qeM orcrytrJrenl4fl yJryqileHnoro cr[e-
pol4Aa or arofi {zrypu, Br,rparfienr4e rrzla (9) Aaer BAecB npaxrrrqec1r4 ry ,fie roq-
HOCTb alrnp oHCr4MaIIr4I4.

5. Ocnonnofi uapauerp, orpeAeJrflrorqlrfi u paccMarpr{Baenrofi4nyxaepxarr,uofi
crrcreMe yrJlorr,Ie a6eppaqzra,- oro cBerocrrJra rJraBlroro Bepr{aJra. 9to6u noJry-
qI4TL HaIJITIAHOe npeACTaBJIellI4e o pOJII{ STOIO napaMeTpa, B AonoJIHeIlI4e I( paC-
cuorpeunofi Bblrt'e cr4creve c F13,0 Mr,r paccqrrraJrr{ eqe rpr4 crrcreMbr c Ar4aMerpa-
MI{ rJraBubrx c$epuuecxr{x Bepr(arr 15u (F14,0),24u (F12,5) tr 27 v (Fl2,Z),
coxpaHr4B trpe?r{HrrMra napaMerpbr F, d n A. Paarraepr,r Bropr4qubrx aepraJr? Han
T lperfiAg, ru6upanucb [rjr yrJroBoro rroJr.rr ArraMerpolr 5' u cocrasilslu 3,Bl;
6,04 u 6,77u coorBercrBenno.

Paauepnt uao6paxrenrafi, paccvnranuble [Jr.fl grux rpex cr{creM co BTopuqur,rurl
Bepr{aJraMrr, r.Mercrrr4Mrr {oprvry curroc}ryroro c{epouga c ezr: -il ,b44000, ga-
Hbr Ha px-cyure ctrJlortrrlbrMr{ I{pr{BbrMI4. I{ax clegyer r{B pr4cyrrxa? B cucTelvre
c D1:15 lr uso6pa)fienlre Megbrne 1" uMeer Mecro B uorre qual,terpona 2', r cu-
creMe c Dr: 24 IvI Tal{oe uao6paxeuue peaJrl{Byerc.E Jrr4rrr}, r uenocpe4crneunofi
6ilusocru H qenrpyrroJrr, a qra D1 :21 xr. raKOe uao6pameuue noo-6u1b He Aoc-
TIIIAETC.fl.

Toqs_r,le noBepxllocrl{ BTopugubrx Bepr{aJr ln; r aurgofi rra paccMarpuBaeMhrx
cucreM 6rtnu nrrqracJlellbr IIo orucaHrrofi lnnre cxeMe, [pI4TreM trpu BbtqucreHurrx
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,S (z) rcuonbaoBaJrcfi cuJrlocHyrbrft c{epou4 c ef, : -L1.,544000. 
gernpexunen-

Eaff atrtrpoficrrMaqrrg trpoBoAr4Jracb [Jr.fi r(a]r{Aoro BepHaJra He3aBI{cI{MO tr tro3BO-
nlrJra trpegcraBrrrr, roquyro {u"ypy 3,81-vr BepmaJra c rosuocrllo qo 1 x 10-6 uxnr,
t[u"ypy 6,04-rrr BepxaJra - c roqHocrbro Ao t x L0-5 ]rr(M I{ {r"ypy 6,77-u aep-
xaJra - c roqHocrlro go 4 x 10-5 unrrr. Paaueprr raao6panreulrfi, paccuuraunnre
EJr.fl ctrcTeM c ToqHbIM[ rroBepxHocT.flMll BTopEqHbIx Sepr(aJr, AaI{hI Ha pr{cyHr(e
mTplrxoBrrMrr Jrr{Hr{flMII. Cpanueulre artrx mrplrlxoBr,rx trtttutfr. c coorBercrBylo-
qrrMl[ clrJroruubrr\tr{ HprIBbrMrr fronaabrBaer, sro rrpr4 cBerocl{Jre F14,0 ynytlnenuo
a6eppaquounr,rx csoficrB cr{creMbr Ba cqer BaMeHbr ctrJrrocryroro c$epor4a 6onee
c;romsoft .troBepxHocrrru upeue6peH{I4Mo rraa;ro. ,(nr F12,5 raxan BaMeHa Broptrq-
uoro BepfiaJra Becr,Ma qerecoo6paal{a, Tar( rar( trJlotrda[b rIoJIfi, rle paBMep fiao-
6pamerrx He trpeBocxogvtr L" , Boapacraer rrprrllepHo n 7 paa rr [ocrrrraer B rro-
trepequtrHe 0,'6. IIo tpu F12,2 ylyqltreHlle uao6paxeuua Ha ocr( Aocrlrlraerc.E yme
qenoft yBefllrqeHfl.fl a6eppaqnft trpanrtrqecflr{ rro BceMy troJrlo, rax qro ranafi Ba-

MeHa BroptrqHoro BepnaJra crarroBrrc.E ylxe Hel{eJrecoo6paauoft.
flourrrra yBeruqflrb paBMep xopo[ero rroJr.E Ba cqer rrexoroporo yxy4ltreul{fi

uao6parxeuurl Ha ocl{ [pr,I BapbrrpoBaHl{tr BeruqI4H k21 He AaJIa Oqyrtrlrloro a{-
{ema.

6. flpouegerrHoe paccMorperrrre AByxBepnaJrbubrx clrcreM c rrlaBllhru c{epuue-
cKrrM Bepr(aJroM tror(aBaJro, qro trprI cBerocr{Jre rJraBHoIo SepKaJIa, IIe IlpeBblltrarc-
rqeft aauefirrru o6paaonr F12,5, uog6oporrt BropuqEolo sepHaJla c IloBepxEocrbro
Br,rfiyr(Jloro crrJrrocHyroro c{epouga rdJrrr c troBepxuocrbro HecHoJIbr(o 6o,nee cnox-
uoft {opurr Mo)nHo rrorryqlrrb rar(rre otrTr{qecxr{e cl{creMbl, B r(oropbrx pa3Mep
zao6paxentrfl B qeurpe uoJr.E otrpeAeJrfierca 4n{paxlr,raeft na DJIeMeIrrapHoM Bep-

Haile-onoro 0,"3,-a B rroJre [rraMerpoMtropfl[Ha t' paauep uao6pameunn6yget
ne 6oree 1,0 - 1,"5. Tlnrrur cJIoBaMrr' 51pv F : 160 M B rroJre' coorBercrByloqeg
paBMepy cpegueft crauAaprrroft Soroulacrrrun[ Ir B Hecr(oJrbr(o paB upeBr,rilaroq,eM
pa3Mepbr cyqeorByloqux l(aroAon SOIIon, [epe4aloq,Ex reJIeB]IsI4oEHbIx rpy-
6on rIISC-npu6opoB, ocraroqHr,re trotrepeqHbre a6eppaqlllt Moryr 6r,rtr cr:onr
MaJrr,r, rrro pa3ltepbr perr{crpr4pyeMr,rx uao6pameuuft snesg 6yAyt otrpeAeJlfirbcs
rrparruqeg1u roJILKo paBMepaMI{ AI,IcKa atuoc{epnor'o Apo}fiautrX. flpu AroM cJIe-

IYET UMETI, B BI{[Y, IITO YCJIO}I{HEIII{E trOBEPXHOCTtr BTOPTqHOTO SEPHAJIA HE BJIE-

ser c ueo6xo[ultocr,uro ycJro]r{Herrr4fl TexHoJrortrIr ero IlaroroBJleullx. ,(eficrnu-
TeJrbHo, KaK r4aBecrr.ro, [pr{ BaAaHHr,rx o6rqux ra6apratax ll}rcrpyMel{Ta npe4$o-
r{aJrbrrafi cr{creMa Haccerpena uMeer rlperrMyqecrBa rro cpaBHelrr{ro c aa$oxalr-
Uoft CuCreuoft lperopu B orFIotrIeHI4u Beilras1aHll troJIeBbIx a6eppaqufi. Ho 4nx
ctrcreMr,r l(accerpena ueo6xoAuuo Bropflquoe BepnaJro c lroBepxuocrbro Bhrtryl(Jlo-
ro ruuep6o.rouAi, a otrrrlsecx[e Mero[r,r noHrpoJrfl 6o.nr.ruoro Bepr(aJIa taxoft Sop-
Mhr rpyAHoOCyqeCrBI{MbI. floatouy [JTfl KoHrpoJIfl BbInyHJIoIo BropfisHolo Bep-

aaJla trorpe6oeanocn 6u socuoilr,BoBarbc.fl xaxurr-nn6o MexaH[qecHI{IvI MeroAoMt

cnalr{eM, MeroAoM Har(Jraglroro c{eporvrerpa. Ho 4nx sToro MeroAa ror rnr rsoft
BuA ypaBrreHufl troBepxHocrr{ r{e cyq,ecrBerr, tr Bce AeJro cBoArrrcfi JItrIrrb K rre-

r(oropoMy ycJlorfiHeutrro pacqeroB, ueo6xoquubrx AJIfl rrpoBeAeHtr.E nolrrpoJlfi aep-
xa.rra [4].

Tagunc o6pasonr, rraroroBJreure 6onnruoro reJrecnorla co c{epuuecnl{M TJIaBITEIM

BepHaJIoM ll BTopraqlrbrM BbrtrynJlrrr{ BepxaJ]orr cnornuoft troBepxuocrlr rexEoJro-
rr{qecxtr Ao;rrxurr 6rrrs upoq,er rreM r{sloroBJrelrue a}raJrorr{llrroro uo pasMepy
TeJrecnotra c r(Jraccl{qecnoft crtcrerrroft Itaccerpeua.

Brrpamaeu 6,narogapuocm l. M. flonony, [erarlrI{o oa}rar(oMlrBmeMy rrac

C peByJIsTaTaMI{ cBoIIx IICcJIeAOBaIIvtit, vt !,. I{. PasRosCI(oNIy Ba IIoMOqb B CO-

craBJIeHr{rr uporPaltrrtnr,(3C.

Anperr 1979 r.
Jluteparypa

L. Next generation telescope. Report N 3, Kitt Peak National Observatory, July 1977.
2. Muxeiocon H. H. Onru,tecxrae terecronlr. M.: Hayra, 1976.
3. Ilonoe L M.- tr'Ian. Hpnr'rutoii acrpo(pua. o6c', 1980,62, 183.
4, feptu1epe P.8., Ilpoiun 8.14.- Hact. toru, c. 171.
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}IOHTPOJIb BOTHYTBIX
I{ BbIIIYHJIbIX ACOEPI{IIECITI{X BEPKAJI

T.OEPABHbIM COEPOIUETPOM

P. E. Iepm6epr, B. II. IIpoHun

flpuaogarcx ocEoBEbIe cooruorrreHr.rtr, Ea 6aBe I{oropbrx cocraBJreua [porpaMMa COEPA

Toquofi Slrrypn Bepl(aJra, ee orr(Jrolrerrrrii ot racxopnoil c{epn, crpeJron aroft {r4rypbr trpr
pasJrr.rqEbrx ycraEoBHax rra IIefi T-o6paaroro cSepolrerpa r,r coorBeTcTByroqr.rx uM paAtrycoB
RacaEl.rrr. flporpauua o6ecfie.rr.rBaer fioryqeEr4e AaErrr,rx flJrfi BorEyrbrx r{ BrJrryr{nbrx BepRaJr
c rroBepxEocrffMrr BToporo r 6o,nee Bbrconr4x rropsAr(oB.

CONTROL OF CONCAVE AND CONVEX ASPHERICAL MIRRORS WITH A
T-SHAPED SPHEROMETER, by R- E. Gershberg, V. I. Proruik.- Main relations used to
construct the program SFERA to compute the data necessary for making antl controlling
astronomical mirrors are given. The SFERA computes a precise figure of a mirror, its
deviations from a beginning sphere, depths of bends of necessary surface under a T-shaped
spherometer for its different locations on the mirror and radii of respective contact
spheres. The program gives the data for both concave and convex mirrors tvith surfaces
of the second and higher orders,

B reseuue pflAa Jrer B olrr4rrecnoil{ npoIrBBoAcrBe I(p6rr,rcnofi acrpo{trrar{qecfiofi
o6cepBaropr4tr B RasecrBe oArroro I{B MeroAoB ltoHTpoJr.rr ycnerxuo I{cloJrr,Byerc.s
MeroA HaHJraArroro c{epouerpa [11. IlpeuruyqecrBa aroro MeroAa no cpaBHe]rrrro
c Apyfr.rMrl r{sBecTHbrMI{ MeToAaMrlt r(orrTpoJr-fi acTpoHoMuqecHofi orrTr{Hr4 (cr{.,
r{atrpl{Mep, [2]) cocrosr B ero yElrBepcaJrbHocrrr trpl{ r{BroroBJrerrl{I4 Har{ Borrryrbrx,
Tar( I{ BlrlynJlbrx Sepr(aJr paSIuqHofi soplru, B ero [pur{eHeHr4l4 rra Bcex aTatrax
r{SroToBJreHurr ollTusecHofi II0Bepx]rocTrr, or rpy6ofi xrru$oBKu. [o oKoHqareJrbHofi
IroJrIrpoBKr{, r{ B oTcyTcTBrrrr fiprrHrlrrnr4aJrbHr,rx orpaHl1qeHufi na ra6ap]rTr,r rrSro-
TaBJrllBaer\rbrx BepKaJr. 3ru npeuuyqecTBa upuo6peraroT Bce 6oJrr,uee SHarreH[e
trpu coopylr{eHr4r{ Bce 6oJree Hpy[Hbrx otrTusecHr4x TeJrecKorroB.

flpr.r uaroroBJreurrr{ 3,6-nr aepHaJra AJr.E Enpoueficnofi ronrnoft o6cepraropuu
Suplra PEOCK r,rctroJrr,BoBaJra JrrrlrefiHbrfi c{epoMerp co qyror{ Ha Hparo AJrfl
r(oHrpoJr.E Suryprr BepKaJra B r\{eprrAr{oHaJrbHr,rx ceqeHr4.sx. B [3,4] trpr{BoArrrcrr
our{caHrre raKr{x Lrsr{epe}rr{fi r.r cxe},ra I{x trareMarr4rrecHofi o6pa6ornu. B }tAO
ucrroJrr,syercfl vF'afl. MoAu4uHar{ua c{epouerpa - T-o6paauurt c{epolrerp co
qynoM B rleHrpe ocHoBHoft 6aaH. I-Iuxre Mbr trpr{Bonr4M cxel\ry pacqera r{cxoAHr,rx
AaHHbIX AJI.E I{SIOTOBJIeHI{.fi SepHaJr Ir r{eTOAIrr(y OnpeAeJrerrr4.s MeplrAlroHaJrr,Hr,rx
I4I CaIUrTaJrbHl;rx paArrycoB r(prrBr4sHbr o[Turrecltr{x noBepxHocTefi c troMoult,ro
T-o6paanoro c&epoMerpa.

1. O6rque coorHomenrrff

Hanpanru ocb X genapronofi cltcreMbr r(oopArlrrar BAoJrb octr cuMMerpfiu
paccMaTpEBaeMoft uoBepxHocTu, a ocb I. uouecruu B trJrocHocru, Habarcqefics
uo'uepxuocrE B ee BepmtrEe.. Torga o6qee ypaBHeHr4e oceBoro ceseutrs uodepx-
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HOCTtr BrOpOr0 n0p.flAr(a trp[r[eT Br{A

A, : (rr- l)r2 *:*ZRt, (1)

rge ,R - paArryc KpI4Br{aHbr roBepxHocrrr B ee Beprrr{He (0 < n ( *) tr e2 -HBaApar er(cqeurpl{cr{rera rroBepxHocrlt (--( e'( -), cu. pzc. 1.
flpn paccuorpenr4r4 cnoiicrn orrrr{qecnr{x crrcreM B HaqecrBe nesaeuc[Moft

nepeuenuoft y4o6no nrr6parr, y - paccroflHl{e or oclr Ao aagauuofi BoHr,r Ea Bep-
nare. lle (1) cne4yer

r : F x (il : r _,-L,l - {l: 0 -,\ a-r) :
: n {+(+)' - { r,'-,) (#)' + $e- {)' (#)'-
-* @, - 1),(#)' * *t*- 1)-(+)" -hk, - t),(#)"* . ..) l

(2)

Pa4uyc r{prrBr{Brrri BepnaJra B Mepr{ArloualrbHoM ceseuuu orrpeAeJlsercfl tro
o6qefi Sopuyre Hpr{Br{BHbr rrJrocHr{x nprrBbrx

I r + /i{\'1"r \drl J
P*"n - Pr: - ln i-l- ' (3)

I a;oi

Br,rsucilss coorBercrByroqrre r.porraBoAHbre, rrolyqaeM
/ ,,2 \a/.pr:fi(r+rrhr) '.

Pa4rayc HprrBrlBurr Bo BropoM rJraBEoM rropMaJrbEoM ceqeutrtr BepnaJra -B cartrTTaJlbnoft unocnocrr[ - paBer paccrogutrro BAoJIb EopMaJIu or roqr{r( tro-
uop:iuocrr,r Ao ee ocr4. flocnoJlbxy ypaBEeE4e EopMaJrE B rorrr(e (ro, u) trMeer
BtrE

tr Era Hopil{aJrr, nepecenaer ocr, x (y :0) n roune

r: R * e'no,

To pa4r{yc Hpr{Br{BHbr B carr{TTaJrbuofi unocxocrl{ paBerr

prr: {y3 + ta + @, - 7) rslzlt1t,,

trltrl c yqeroM (1), gra nro6ofi rosxtr BepnaJra

Q,r: R (t t n'*)'L .

IAe $) v (7), B qacrnocrlr, cJreAyer

t , , q!12pr/Prr:l| "'irr. (B)

Br,ruuc,rruu, ]ranoHer{, paAuyc TaH rraBr,rBaelroft 6.nnrHafirueft c{eprr, [poxo-
gaqeft sepeB BepmrrHy r{ xpaft aepna;ra. flycrn (q, A) - HoopAr{rrarrr npaenoft
'roqnu BepxaJra. Tor4a ypaBuerrr{e xop[br, rrpoxoAfirqeft uepea Beprluuy rroBep-
xHocTr{ n gTy rosHy, r,rMeer BrrA 

I

u,-

U-Ur:*(*-*o).

Vpanneuue HopMaJrr/r H cepeAr{He arofi xopgrr rar(oBo:

u-J!-:- *k (r-+) .P 2 av\ z)
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(5)

(6)

(7)

(e)
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B TOqHEOra uopuarb Irepecenaer ocb X ty : 0)

tl v?l ?2*:itr*+=,J:R* z;ur.

T. e.

Ptrr: R*Z-rt '

'(zo, 
lo )

r

(t*,./o)

fan ep folou d, 1t apa f otoad,
ILtuncoud

e2>0.

(11t

(12)

Cnlroc,tgmtri cQcpoaf
c2< 0

Pllc. I. Pa4trycsr HPr{Br'13r{Lr

ac{epr.r.recHr,rx none p xuocteii

PnC, 2. Ocenr,te ceqeg[E uonepXnocrerl BTopoIO [opEARa II Tpex r.rcxoqnrrx cdlep

Pr.rc. 3. flpocrpaucrneEEbre.coorrro[reEr,r[ Bepr(aJr c rloBepxEocTrrMrr BToporo [op.flAr(a rr cooT-
BercrByloqrrx racxognnx c{ep
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2. Pacqer ornrouenufi or trcxo[rrofi c$epu
Jexuonorus ac{epusarllrn BepxaJra s sHaqurerr,soft rrepe otrpeAeJrserc.a-

nrr6opou ucxoAuofi c{eprr. Ec;rr ac{epraaaqr.r.f, Aocrtrraerc.fl roJrbxo AonoJrrrrr-
reJrbEr,rM cseMoM Marepr{aJra, ro qeJrecoo6pasno paccMorperb rprr paBruqHhrx
trpocrpaHcrBeHIrBIx pactroJlolr{eHun ueo6xo4nnoft nonepxuocrrl Broporo uopflAfiaz ucxognort cSepu: a) r,rcxo4uar c{epa c paguycon RA : pniAx) ,raduerc,
r(pa.fi Bepr(ara.; 6) ucxoAr{afl c{epa c paArrycor{ RB : R r(acaerc.s sepKaJra
B Bepmr{He; n) ilcxo4rar c{epa trpoxoAr,rr qepe3 Bepmrrry vr xpafi aepra.ra r,
cJreAoBareJr6Ho, IlMeer paAr{yc RC : prrr (puc. 2). c yueroM troryqeHHr,rx Bbrrtre
coorrrorreHr{ft rerpy4uo sarrucarb ypaBrreHr{.fl oceBbrx ceseHuft aiux rpex c{ep::

a) RA: (R, * ezgzr1't,,

x : R * e,rr - tf @4=7 : F A (il;
6) RI): R,

t: R --[W=7: FB (y);

s) RC:R + **r,
n: RC -lf@ey=fi : FC (y).

Torga Ar.rI pacrlera ornJlorreHufi ucxo4nor? cseprr or neo6xo4nuort rronepx-
Hocrtr BepxaJra - BeJrr{qrru Az - aueeu cJreAyroqyro ra6nr.rqy.

(13)

(14)

(15)

ScpHaro

Bornyroe

Marcuuarr,Hoe
clrflTue MareprraJla

B qeutpe

Ha xparo

B upouerxyrou-
riorr soEe AJrse2{0 r D r{err-
Tpe tr rra ftpam
gln, e2 ) 0

lunep6oaor.rg, napa6oroug urra
arnr4trconA (e? > 0) CfirlocHyrbrft coepouE (e, < 0)

RB, Lx : (F X - tr'B)^ax -
- (FX - t',B)
RA, Lt, _ (FX _ FA)^a*_
- (PX - t',A)
RC, L.x : ItC - FX

RA, Lx:FA-FX

RB, Lu: FB - FX

RC. A,r - (FX - FC\- /max

- (Fx - FC)

Bnnyxnoe B qenrpe

Ha nparo

B lpouexyrou-
rror{ soHe Ailfiez)Q n B rIelr-
Tpe 1r Ha fillilro
ytttr e2 10 '

RB, Lr : (FB -- 1/),,rr* -
- (FB - Fx)
RA, Lr : (FA - Ft ).u_* -
- (FA - FX)
RC, Lr : FX - l'C

R:1, A,r - ItX - FA

RB, FX-FB

RC, Lx : (I'C - fX)-o* -
- (FC - Fx)

- Ha puc' 3- zao6pamoEbr Bce BaptraHrhr'BBauMEoro pactroJrolneufrfr vrcxop1ofu
c{eprr u neo6xoguuofr roaepxrocrz Bep*aJra, xoropbre trepequcre,u a ra6azle-

_3. _I(ollrponb [oBepxuocrrr BepnaJra
T-o6pasunrnr c{eponr-erponr co ri4y,rrorvr,

pacrroJrorrerruhrM D qetrTpe ocnonuoft 6airr
T-o6paanuft c{epoMerp trpeEcraBJrser co6ofi ?Kecr*yro r(o'crpynquro, ouu-paroqyrcc.E Ea SepKaJro B 'Tpex roqKax EerronBtr nHBrMtr TOIIeqELrMu orropaMtrE r(acarcqymc.s BepHaJra qytroM, cna6ErenuEru ycrpoficrBor{ AJrs rrpequBuoEEoro

zBMeperrE.E paccro.EEr[fi or roqHtr r(acaEu.E qytra tr Bepr(aJra go rjrocnocr[, oII_peIe;raervrofr otropEErMtr roqHaMtr c{eporuerpa.-paccrnrofir* c$epo*rrp 
" ",l"ul-BErnHbrMtr otropaMu, pactroJrorr(eEEbrMtr B BepmuEax paaro604lieuuoro- rpoyroJrb_
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f,rrrna c MaJIbIM ocHoBaHI{eM rr C 6olrlruofi nrrcorofi. TaHoft c$epouetp JIerHo pea-

Jrr43oBarb Ha T-o6paanofi {epue, pacrroJro}nl{B Ha o6orrx Ho}Iqax MaJIofi [epeI{JIa-

.nuHr,I - trOnepeqgofi 6aer,r - I,I Ha VtraJIeHIIOM HoHIIe 6Onr,rUofi [epeHJIaAIIHI{ -
ooffuBfrij'fi Saa;; - EonoABr[rrtrr,re roqequr,re o[opbl, a B IIeI'Irpe ocHoBlroft 6a3],r

ycrarroBr4B ulyu c{epor{erpa; noABr{}r{Ha rr{yna [oJr]I{Ha nporlcxoAI4r}, JrI4Irrr, B I{a-

npaBJreHrrtr, crporo [epneHAr{KyJrflpr.ror{ rrJrocltocrI,I HerIo[BlIr{H],Ix olop crpepo-

Merpa.
?I4ea uero4a RorrrpoJrfi HaHJraAHbrM

AETUTIIIH CTPEJIOI( SEPI(AJIA, IIBMEPEEIIbIX

tr Ha eraJloHuorra csepnuecHoM Bep(aJIe
r(prrBrrBrrbr.- 

OrpanuuuMcg paccMorpelllaeM AByx IIOJIoIHeHIIft c{eporrterpa Ha BepI(aJIe:

a) ocEonuax 6asa c{eporrnerpa JreBrrT B MeprrA}IoHanruoft rIJIocHocTIr aepnaJla,
u trpu aroM nogrpoJrr,rpyerc.fl npr,rBtrarra BepxaJra B Mepu[I4oualrnoft lrJrocKocrr'I;

6) rrouepeuua,s - rrlanas --6aaa c{epoMerpa JreHtrrr B Mepl{AlroHaJlbrroft uJIo-

cnocTl/t BepKaJra, rr flptr aToM r(oETpoJrrrpyeTc.E I(pIIBI{3Ha SepRaJIa B caTIITTaJIbIIOfi

TIJIOCHOCTII.
Ifeurpa.rrubrM rroJro)fieuraeru c{epoMerpa Ha Bepr(aJre QV4e, IlasrrBarb raRoe

,elo uoJlox(errrle, norAa qegrp ocgoBEoft uillt tronepequoft 6aasr HaxoAIltTCff Ha[
qegrpoM Bep11aila. Heqentpaltrgoe IIoJIoEtenue c{eponrerpa trpfi rrr6ope ero oplr-
€IITaqrII OTHOCIITQJIIEO MepIIAlIalIa SepI(aJIa OAHOBHaTIHO OtrpeAeJIfieTCflr HaupuMep'
ItoopAllrraroft |lutxaiul;eft x qenrpy aepxaJla otropbl I'IJII'I AJII{Hoft Ayru tro tro-
sepxHocrtr sepKaJra oT ero ItreHrpa 4o atoft otropEl.

Heo6xo4raIrtuft na6op T-o6paaurrx c$epouerpoa c paaJltrquhrMll 6aeaMr
.tr trocJleAoBareJrbrrocrb llauepenuft c HtrMtr aHaJror[rIHbI TeM, qro otr]rcarbr B [1,
3, 4l lns JrrruefiHbrx c{eporvretpon.

Pacc.r[raeNr crpeJrxr{, T. e. paccro.flrrtrfi or roqnd r(acantr.fi Iqytra rr troBepx-
EocTIr,BepKaJIa Ao lrilocnocTu roqequblx orrop c{epouerpa, trplr paBJIrlqHbIx lro-
JrorfieHlrffx c{epouerpa Ha r(olrrpoJrlrpyeruofi rroBepxEocrrlt.

3.1, CSepoilLemp s qeltm.Pe serynalla

Ilycrr ocrroBrra.ff 6aea c{epoMerpa gruuoft Z, nexrrat B rlJlocKocrtr oceBoro

ceqeutrff gepnaJra, rr il Ur- r(oopgt4l{arBr ogr{troquoft otropb:'A u At:-LilZ
(prc. 4); ,oipu ,r':- FX(il.Itoop4uuarr,r nzv. y2 orop B v C uouepeuuoft 6aa,n
guruoft L, ygonnetBopfiIor cllcreMe ypaBuerrufi

Uz : Ut + l(rl)'z - (t, - rr)27't',

rz - F X(laz + Q,r/z)r)'i,). (16)

flepnoe ypaBrreurre rrpeAcraBJr.fler co6oft ycJIoBI,re, qro AlruHa ocnoBrlofr SaBLr

paBHa Zr, ntopoe - ycJIoBI{e HacaHIIfi otrop B ra C uonepxEoCTII' yAoBJlerBopffIo-

rqeft ypanneulrro (2). Cracteua (16), xax II Apylue HIDfie IIptrBeAeIIHLIe ctrcreMbl,
pertraeTg.fl MeTOAoM r.rtepaquft. ,(anee, KoopAI4HaTbI OCHoBaIIII.E IIIYua, T' e.

{errrpa ocnosHoft '6aarr, olpeAeJrflIorc.E Har(
t, 1l," rt' 1- rt,

f s== :L;: LI ar:.t ,

ff ypaBlreHrre ocesofi upauofi qyrra raxoBo:

3:ra upartax flepeceHaer sepHaJro B ToqRe, HoopAlrHarr,r notopofi ra 14 !+
Jrflrorcfl cracteuoft

!/+ : Uz - 
{.., - ?.,' (rn - r"),
y2 - at

ro : FX (ai,
!r r{cKoMa.fl crpeJlHa B I{eHTpe SepKaJra TIoACquTLIBaeTCfl tro sopuy'ne

Ho : lfun - Ar)' * (ra, - rr)21'l'.

c{epouerpolr aamrrosaercfl B cpaBHeHI{tr
B qeHTpe BepxaJra, na ganuoft ero sol{e
c xopoIIIo oupeAeileHHLrr{ paAI{ycoI\{

(17)

(18)

orpeAe-

({e)

(20)
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ztlr

I

I

I

rl
t-..
lt'-:!

zr/r

Prac, 4, It pacuery crpeJron Bepr(aJra: ocEoBHaE 6aaa c{eponerpa oprerrrr.rpoBana BAoJIb Me-
pr{Ar.raEa SepnaJra

Plrc. 5. It pacuery crpeJror( BepHaJra: ocroBra.s 6aaa c{epouerpa opl{errr{poBflH& rroflopor( M€-
pr[traEa sepKaJIa

3,2. Cfiepoiltentp opueHnnuposaH, BAolLb tLepuAltalda, -
noHnlporlb pa1uaca fi,pusustdbl Pr

JISTXO y6e1rrT:l;fi, qTo COOTHoIIIeHI{fl, no.;ryqeHHble B IL 3.1, cupaneAJII'IBbI

rre roJrbxo \rrrr !1 :-Lt/2, Ho rr AJr.E Jrro6oro [pyroro rloJIoflteur{fl c$epor{erpa,
trprr r(oropoM ero ocr{oBHafl 6aaa Jre}fir{T B rrJrocltocrr{ oceBoro ceqenrt.s BepnaJra,
a o[EHoqHa.E olIopa HaxoAuTCfl 6nurxe I( BepIxlIHe SepI(aJIa, seM Maila.fl 6aaa.
floarouy, BaAaBat p.fIA BIIaIIeHaft Ar, IIoE(Iro BIiuI,IcJI[TL CooTBeTcrByloqufi p.EA

crpeJror{ Ir v to l{3r{eHerrlrrc Berus[Hbr

LH:Hr-H
noHTpoJrlrpoBaTB rrsMeHeHrre paAl{yca I{pr{Bllsrlbr pr.

3.3. C fi e po n't enl p opueHrnupol o,Id none pen il' e pu?uaHa -
ft.oHnTpollb pa1uaca fipususldbl Pil

Vctauonrau retrepr T-o6paeurrfi csepor{erp Ha HourpoJrupyeuofi rloBepx}Iocrrr
TaHr4M o6paaoll, sro6r,r ero uoneperrHag - MaJIafi - 6asa Jlelr{aJra B trJlocHocrr{

oceBoro CeseHr'fl (pIac' 5)' Ecwr y, il t! - FX (a') - HoopAI'IHarbI 6Jlrr)fiafiItreft
K BeprtrtrHe BepHaIIa otroprl B, ro HoopgtrIlarbl Apyloft otropbl C, taHme npIIlIa-
AJrelnaqeft uonepeuuoft 6aae, oupe4eJlfrorcfl cr{cret\{oft ypaBIreHrrfi, auaJrorllqHr,Ix
(16):

Uz : Ur + l(Lr)2 - (r, - a1)'l'l',

n2 : FX (y2).

(21)

f(oopguuarr,r cepeAtrEr,r rronepeqgofi 6aar,r c$epoMerpa, Horopr,re oAHoBpeMerr-

Eo fBJrflroTc.fl rr r(oopArrEaTaMrr xpafinefi TOqHu OcHoBHofi 6aarr, oupeAeJlflIorcfi
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oseBuAHbrMII COOTHOIrreHrrflMrr

- - 
itlrt llrlllz

"l - -_.2- ', g3 - -___,- . (22)

,(na oupegeJreHr{.rr r{oopAr{rrar ta, Ua, za oAuHoqHofi otropBr ,4 neo6xonuuo
perxeHrre cr{creMbr ypanuenufi

(rn - ,r)' -t (yn - !/s)z I (ro - zs), : (Lr)r,

uq: FX ([aX + ,?1'r,), (28)

(r, - rr)(ra -rr) * (a, - yr)(ao - Us) : 0.

SAecr nepBoe ypaBHeHI4e BblpalHaer ycJroBrre, qro AJrr{}ra ocnonnofi 6asrr parua
Zr, nropoe - ycJroBr{e Hacarrrr.fl ouopofi ,4. rpe6yerrofi nonepxuocrr{ r{ rperr,e -ycJroBr{e saar.rMHofi rreptreHAr.rHyJrflp}rocr}r 6as c{epouerpa. ,(na pell]ellrrfl MeroAoM
urepaquft crrcrel,ry (23) ygo6uo npeo6paaonam, K BuAy

U,t: At-:-+ (rn- rr),
u. 

- 
ut

zE: l(Li' - @n- *r)' - (u+- yr)21't',

nE: FX (lAX+ z|l't,).

Hoopgunarbr ocHoBalrr{fl qytra, T. e. qerrrpa ocuosHofi 6aar,r, onpeAeJrflrorcg
oqeBIrArrDIMlr cooTHourelrI4.ENrI4

.. h* ta .- llt *'uo Z4*n: -.-i- , At -=T---- II Zt:-T,

. Vpan-neHue ouopuofi trJrocHocrrr c{eporrlerpa, upoxogxqefi qepe3 roqRE
(ar, Ar,, 0), (ar, Ar, 0) a (aa, !a, za), nueer nug

(24)

lruzt
1., ltt o I
lr. u: o 1

lrn lJE z4 I
aila

lr,, :, il " -.l:":,':. i l, .l:: ;:" i l, -litr'i:, I I 

:,
Tor4a.ypaBHeIJVe uparuofi, npoxoAflrqefi uepee rosny fra, Us, 26 r4 treptreHAr{ny-
;rapnoft atofi unocnocrr{, T. e. ypaBr{eHae ocu Eyna, lrueed nra4

-0,

z-zg

(25)

(26)

(28)
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t-na ?l-As
ir, u ll:-l;;-u 1l
lr, o 1l 1,, o 1l

l;^ 24 r l l,; z4 ,l
fi-tt 

- 
a-as _

za(Uz - Ai z+(at- sz)

WI
q(vz- uq) - /,z(n- ao) * tE(ar- vz)

. (27)

Hoopgnuarr (fia, aa, zo) rosxu trepeceqenus oroft uparvroft c troBepxnocrbro BepnaJra
otrpe4eJrarorc.s cucremoft

ro- rt Ua- UrWd: rn6;41: 26- z6

at (uz - a q) - rz (ar - va) + n4 (uL=i{ '
na:FX(la'u+zll,t,),

uilpt
. It-I"

Ae :Ut+ 

-(ru-a6),
gz- gt

za : za + \(ar- vi - rrlvr- un) * rnfur- u) (ra_ ri),za,(uz * ui
n6: Pa(l1]u+ z|l't,).



ffocle pe[regr{fl aroft cucrerrbr rrero[or{ urepaqnft ucrtorlafl crpe,'IHa BBIqucJT.Eercfi

I{ AIT

H : l@a- er,), * fuu - !u)' * (26 - zs)21'/,. (29)

Aua,[or[sHo r(oHrpoJrro p1 cnepBa Br,rql{cJrflerf crpeJlny AJIfl rIoJro]r{eHIr.E

Csepouerpa, KoIAa Ar : -Lz/Z, r. e. HorAa IIeI'Irp nouepeuuofi 6aerr Haxo-

,ql{rc.E rraA rtreHrpoN{ BepKaJIa:

IIoo : II (Y, : -Lz/Z).
.3areu KoHTpoJrI{pyeM xoA Prr rlo I'I3n{epeHllflrr Beflusl'rHbr

LH:Hoo-H.
4. Pagraycr,r c{ep nacauux

B npoqecce ac{epuaaqulr Bepr(aJra He3aBl{crr^ro or roro, HaHa-fi ntr6pana r{cxoA-

IraE c6epa, rraxfeFrerrr{flNr rroABepraerc.fl ilpaKr[qecKr{ Bcrr noBepxHocrb SepKaJIa.
tIro6II 0JIeAI{TI, npII sToxI He ToJIbITo 3A IIsI{EHE}II{,9}I}I CTPEJIOIT BEOIIb AIIAT,IETPA
.Bep6aJra, Ho rr orleHrrBarr, aScoJrrorHrrre BIraaIeIIufl rrapaMerpoB SepxaJra B or[eJrB

Er;rx el.o yqa0rl{ax, CiIeAyeT ripoBoAlIrL IIe[oCpeAcrBeIIHLIe CpaBI{eFIIIrl aT[x yqaol-
noB c araJrolrHrrr.r cdrepnvecxnrr BepltaJrolr [51. ,(na raltoto cpaBI'IeIrI{.rI neo6xo-

Ir{rro Brrarb, c{epuuecno}ry BepnaJIy Itanoro paAlryca HpI{BI'I3HbI [oJr]I{Ha co-
orBercrBoBarb rrpocrparrcrBeHrrarr nor{lmypaqfir roqen corIpITItocHoBeHI'Irr aep-
r{aJra co c(teponrerpo}I rpl{ orpe4eJIeHHoli yc'rauonne c$eporterpa B 3a[aHHoil[
Mecre rrpaBlrJr6Ho r{BroroBJrerruoro ac$epl{secxoro BepnaJra. 3:ra aa4aua cBoAtrT-

C.fr H BbrqucJterrlllg pa[Ilyca ItpIIBlIsIIr,I c{epr,r, [poxo[,8tr{er'i uepee qerblpe roqltrt
B npocrparrcrBe: qepea r{oHerl xlyna rI TplI HcrroABr4}I{rlr{e onopbl crfeporretpa.
tr4a pacClrotpeHu.fl rpex rrJIoCitllx TpeyIoJIrHI{I{oB, o6paeyeur,rx HoIII{oi\{ IIIyla -
toq6oft D-w rapaorn rreIIoABlIlItItrIx otrop- A tt B, BvC, CuA, i\{o}H}Io

nafitu, u.ro noopAIIlIarLI UeHrpa lrCHouofi Crleprr fr0, Uo, z0 OnpeAerIfIOTC.fl

cr{creMoft JIIII{eftIILIX yparneuuli

(r* - na) ro I (u 
" - U r,) yo * (2" - zt) zs : (nzo+ ltzo* ,') - (r2r+ aZ-t- ,'?u)

(ro - r,,) ro * (U r, - U,,) lJ o * (zr, - z") zo :

2

1"'o * ul +,7) - <,2 + uZ -r,2) , (30)

(*" - ro) ro -l (U 
" - A a) Ao -f (2" * z,) zo :

2

frZ + v'z" + rb - 1*2u a vzo -i r2o)

Ilocnonrny ucnolrrrfr pa4uyc ftacaurrfi Ee BaBtrctrT or trcuoJlbByeuoft cucreMEr

KoopAEEaT, paooMoTpuM TaRyIO SBEBaEIIyIO^ Co C{epo:rrelpoM ItooptrIIEaTEy-IO

";;il"y, ,'noropofi b pSz,ir, o), B (-La/z, Lr, A),,4' (0, 0, 0) t D (0, Llz,
-H). B atoft ctrcreMe cornacuo (30)

fro-\, Yo:4 r
Cne4onarenrno,

LZ I iLl Li a,\
Ei I'I 5s :7 

\-8- -r T6 - -T )
(31)

(32)Rr( :{l+ (+ + # +#)l' * [#l]"'
TaHnu o6paaou, pac11oJlatafi fio4xo[flqul{ aTaJIoI{HbInt C{epu'reCHI{M Bepl(a-

,TorI AI{a}IeTpoNI lIeo}tolr,Ho 6onr,rue 6aar,r C{epouetpa lI xoporuo I{Bx{epeHIILIM

paAllycoN{ ItpIIBIIsI{bI, IIbI rIO}HeM Ilelocpe[crBeHIIO OIIpeAeJIIITL' COOTBeTcTByeT

nu {-opua ,ouep*.rn"rr{ rra AarrHo}r yqacrHe BepnaJra rpe6yeuofi {nrype, lr aro

COOTBeTCTBI{e MO?IteT 6tr:rr, uponepello HeBaBucl{}Io AJIfl lro6oro yqacrna sepHaJIa'

5. Kontpo;rr, acsepuvecrud rloBepxuocrert Bbrcrrlrx rroprAttoB

tr{arogeurrarr Bbrrrre cxeua pacqera Aarrlrbrx AJrrr r(ouTpoJr-a HaltJra,4urrrt c$e-
pol{erpoM troBepxgocreft nroporo nop;lA6a Mo}IteT 6rrrr o6o6qe}Ia II na clyuafr
6onee cnoxllblx lroBepxlroc, efi.
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Vp anHeuue ;rrc6oft ocecrrMlrerprzsuofi rroB epxHocrrlr

(r',- 1) 12lZRn:A2+ 2ltrilri,
i':2

NilI,I]

2 Arro * (e, - l) r, + 2Rr: !/2.

Ecnra orpanvtrrrbcfl Bbrpalr{eHr{eM

r(Y): Fx(Y),
IAE

yz:U21.Zttrilri.
i

(33), ro BMecro (2) nueeu

R t@z-l)a

Paguycnr HpI{BrrB}IbI Bblqucr.flrorcfl Tenepb ro 6oree o6rqunr coorHomegrr.rllf

{tn -F (r, - L) 
"1, * [y * )*r,ari-r1ry"t,

rrl(",_1)[y.,)il,,.,,,_,),_tn+1,,_@'(36)
ii

I[o]r{er 6rrm, sa4ano B BlrAe

(33)

(33a)

(34)

(35)

(37)

(38)

(3e)

(40)

Or, : 
{l

Prrr: +(,r* *)

L a)iltruazi-z
i )'-"'\''''

C yuerorrr Drr{x coorrrorueur.rft iloryqaeM B}recro (13)-({5)

RA :prr (yr). FA:^,1 !i, '],+ f rr- [ *r*ul - nt I Zikrovz1-z

RB:R, FB:R-lt@=7.
ftC : prrr, FC:prrr - {t- ar. (4{)

Bup_axesn.a, coorRercrByroqrre (96)-(41)1 Moryr 6rrtr uonyuerrbr u Ajr,fi BaAarrrr.tr
reo6xo4uruoft uonepxnocrn B {oprue la3a;.

Ec;rn orxnouerrtrff paccnaarpznaeuoft ronepxgocrr( or 6nuxafirueft norepx-
EOCTI{ BpaqeEr,r.s Broporo [opfiAHa BeJrrrHu, ro cpeArr Beru.II,III Ae,'anuzcn.seurrx
tro coornom€Hrr.f,1r{, trpuBeAe}rHsrnr s ra6rr,rqe, Moryr oxaBarbcfi orpuqarerbg6ro.
BeJrurruHBr. B raxou cryrrae EaAO (CrBUHyrb)) troJro)fieHr4e ,c*ogroft a6ap, or-
EocureJlbEo ueo6xo4uttloft u on epxuo crlf r{a uara6o;rrmyro ro a6coarornofi ie.nrsuuo
orpuqareJrbrryrc paBEocrt a,x nn60 s KaqecrBe mcxo4nofi paccMorperb Apyryo.c{epv.

---4{" wera ac{eprrunocrlt Bbrcrfilrx Iop.EAnoB B Brrpaxeur,rflx paB4eJra B sMecroFx(il crre4yer Bcrory Bbrrrr(cJr.trrb FX-(Y (y)), r4e-r (y) oupo4e,rnercn Brrpa-
menuem (35).
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METOI BbI{?ICJIEHI,Ifl IIPOOIIJLfl TIOBEPXHOCTI,I,
TOqHO TICrrPABJIflrOrrIErI COEP?rIIECItYIO AEEPPAIIIIO HA OCI,I

B UEHTPmPOBAHHOfr OtITI4tIECItOfl CTICTEME

I. M. Ilonos

Bnnegenrr flpocrbre r{ roquBre {oprvryrrr gna npo(punx uocregueft lroBepxuocrtr, ,copru-
naronleft ctfepuuecnyro a6eppaqram Ea ocrr npouaronrhot qeutpuponauuoft crcteurr. llgno-
)fieg MeroA Bbrqrlcfieuus acSepruecroft troBepxuocr4, pactroJroE{erroft rnyrpr crloreMbr u
uc1rpaBJrfroqet ee c{epruecxyro a6eppaquro. Otrrrcau upoctoft MeroA orlpeAeJrerrrfi ItoMLr

ctrcreMbr E MeroAr.rfia trcupaBrreurrff ee B qacruoM cfiyqae. flpuae4enr,r trpl{Meplr pacqera cBero-

ctrJrbgoro o6.r,entusa nopororpa{a r cflexrporpa(fa c npurueuerlieM llaJlotterroft uerogrutr,r.

THE METHOD OF COMPUTATION OF THE CROSS-SECTION OF THE SUR-
FACE IN THE CENTERED OPTICAL SYSTEM, WHICH PERFORMED THIS SYSTEM
TO NULL-CORRECTED ONE FOR SPHERICAL ABERRATION ON AXIS' by G. M. Po-
pou.- The simple and accurate formulae for the section of the last surface, which null-
corrected any system on axis are written. The method of computation of the cross-section

of aspherical surface situatecl inside the system and null-correctiug it for spherical
aberration on axis are discussed. The simple method of determination of coma of the system

is describod and the method of elimination of coma of any system is given for a special case.

Some examples of designing of fast-speed lenses for coronagraph and speotrograph by means

of this method are cited.

Ilpo6rervra cosAaEr[fl oflrr,rqecHofi ctrcTeMbr, rrMeroqeft roqHo r,rctrpaBJlexHylo

csepuuecnyro a6eppaqurc Ha ocrr, BtrepBbre 6blJra perreua Eaxrzgotu [1] nrs
BeCbMa sa6Tr1oro Cryrra.fl - CI{CTSMbI, cogTo.Etr{eft YB oArgoqgoro sepraJla.
Iteunep pe[IIJI ary Ba4asy AJI.fi upocrofi ntluart, o[rra LIa troBepxuocreft xoropoft
(o6paqeuuafl n lrpeAMery rra 6ecnone'Iuocrtr) rilocna.f,' Apyra.E - BbItryHJIa.fl

rmep6orr,rqecna.fl. ,(enapr [2] ue roJrbno AaJr Bepuyro Sopuy.ttzpoBny Bar(ora
trpeJroMJleHr4rr, Ho r{ HartreJr otrT[qecftyro troBepxEocTb, ToqIIo ucIIpaBJIsIoqyIo
o{epuuecHyro a6eppaq[ro Ha ocr( Hafi AJrfl cilyqax rrpeJroMJrerrufl, rar( r,r Ar.rr cJry-
rIaE orpameHr,rg. .{nn aepnaJrbrroft troBepxnocru ETo peueHrre BLrpo)fiAaerc.tr

B BaAasy Eanrz4a, I(or[a upo$unr BepI(aJIa (nonrauecnoe ceueuue) - sJIJItrIIc,
lapa6oJla uJIII IIIuep6oJIa. A:l,r. [peJIoMJIrIOqeft [oBepxHocrfl, pa6oraloqeft
B napaJrJreJrbuoM rryqfte ryuefi, upofiuns troBepxrocr[ AeRapra rar(Ete .flBJr.Eerc.E

KoguqecxnM ceqeurreM. ,(eranrnoe rrccJIeAoBaHI,Ie troBepxuocrefi Aenapra 6blfl_o

ylr{e B Harrre BpeMn (1950 r.) trpoBeAello B AtrccepraqtrII A. B. JIonsII'{Ha [3].
Suasrrerrgo 6oilee oJroxtrroft rr anryaJrbrroft flBrsercfl BaAarra troryqeutrfl

upo{u.ra rroBepxgocrtr, crpo1o I4cupaBJlflIoqefi c$epuqecrylo a6eppaqulo Epo-
u3BoJrbroft qenTptrpoBarrlrofi crrcroMbr. fIoAo6EBre cl{creMbl lrctroJlbaylorcflr Ha-
rrp[Mep, EJrfi Jlaseprroft iloHaIIrIIt Jlyuu nUIC?, B cBerocllJlbublx ctreI(rp-olpa$ax,
B perrrrerroBcxrltx cucreMax lt T. u. Ety Bagasy trbrraJlcfi perlr{rE I. f . Cllocaper
[4]; on upIIBeJI ee n IIeJIIIHeffnolry 4u{{epeuqtraJlbgoMy ypaBIIeHI4Io, Itoropoe
trplIxOAtrTC.E I{IITeIptrpOBaTr, qI{CJIeIIIIbIMI( MeToAaMU; OtrtIT trOI(aBaJI, OAIIaKO'
rrTo Barracryro r4ETerptrpoBarrlre ro4o6noro ypaBrreEuE Mo)r(er IoTpe6oBarb He-

otrpaBAarrEo Mrroro BpeMeEtr Aalfie rrpl,I trctroJIBBoBaHuI4 0BM. qacruuft cJlyrraft
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erofi sa4au[, HorAa cIICreilIa Cocrol{r I{B [Byx sepHaJI, paCCI{oTpeII sauu [5],
lpuqeM [oryqeHo rorrHoe pe[IeHrre, r{Nrerotqee Becbr{a upoctofi oug.

Paccuo'rplru [poI{BBoJIbI{ym I{eHTpI,IpoBaHHyIo cr{CTeMy' cocToflIqyro IIB fiL

ac{epnuecnllx uonepxnocteft; B sacrHoM crryqae troBepxHocrrr r{oryr 6rrrr
u c{epuuecnl{N{I{. flpegno.naraerc.fl, qro cl{creN{a o6.;ra[aer c{epuuecnofi a6ep-
paqueft Ha octrr, a rrocne Ao6aBleHr.rfl rrocJleAHefi rroBepxllocru c{eplruecxaa a6ep-
paql4fl Ha ocl{ B cl{creMe oHaBbrBaerc.fl ToqI{o lrclpaBJreHHofi.

Boauornurr [Ba cJlyqa.rl:
1) uyuort ryuefi fiocJre BbrxoAa rdB cr{crer,tr trapaJrJleJrel{ oclt, T, e. uao6patneulre

Tosltu Ha ocr{ Haxo4lrrcfl na 6ecxoueqHocrl'r'
2) uso6panreHue TosK14 Ha ocl4 HaxoAIIrcE Ha HoHeq11oM paccTo.fIIrIII{.
Paccuor-puu cr.raqaJra uepnsrfi cnyuait, HaH r.rau6oJree r{HrepecHrrfi gna acrpo-

IIOMIIII.
1. Clyvar?, KOrAa rlcttoivlafl aC{epuuecXaff [oBepxHocTt, .flBJlflerC.r noclegueii

froBepxrrocrr,ro crrcrelrhr, a r,rao6paxeuue Haxo4rrrc.E Ha SecxoueqHocru' Boeluert
(puc. 1) qelrrpllpoBaHrrylo cl[creMy, cocroflIqyrc I{3 m - l -IloBepxgocteft 

npa-
qer{rrE, rrapar{erpr,r r(oropbrx r{BBecrHbr. flouecrnlt rorllty ^S upeguera Ha oclt
Ha BaAaHlroM paccTo.f,Hlrr4 s1 or ctrfcrerf],r, a rraqaJro gexaptonoft cr{creMll KoopAI'rI{aT
(r, il -n ,ouxy O-neprrrlrHy rloBepxHocrr{ c }IoMepoM m-1. Cosrtecr[M
oct X c orrrrrqecltofi ocrro ctr{creMbr, ocb y rror{ecrl{rl B r[epl{Anouarr,uofi rrJrocltocrr{
(unocHocru ueprerxa). IIpe4uonaraercfl, qro troBepxuocrr{ cl4cre}{I{ HerlpeplrBHbr
rr He rrMeror oio6r,rx' roqex B paccNrarprrBaertofi o6,rlacrw, a trapancrranr,uaa o6-
JIacTL cIIcTeMr,r cyqecrByeT. Ouenu4r-ro, B I{alIeM clryqae [ooTaroquo oIpaHI{-
qtrTr,c.E paccMorperruer{ flyqefi, Jremaq,rrx B N{epI{AIroIIanr,uofi rrJrocHocrlr. Haft-
.qeM AJrrlrry orrrrrqecxoro rryrr{ .Lo nyua, rrAyrqero B[oJrb ocr{ cr{crex{L'r or roqr(r{

^S 4o repurnurr O (cm. pnc. 1), r. e. [Jrrruy rrapaxcr{aJlbHoro orruqecnoro rryrl{:
m_z

Lo--txrsr * 2 n,o*rdu.
i_t

(1)

Hafi4eu rax)fie AJILIHy orrTuqecxolo IIyTI,I Z upOuaeO"nbHolo ilyrla oT TOqItI4 rS

,qo roqxl{ A (*t,, y1) - rouxu rrepeceqegun c (m - t)-ft rroBepxuocrr,ro cl{creMbr.
Dro uoxruo cAeJrarb, BHafl pacqeT xoAa ilyqa u ero TorIIt[ flepeceqeHu.E c rroBep-
xHocT.fIMI[ cl{cTeMbr? cJIeAoBaTeJrE,rro, II paccTo.aHl{fl li @w. puc' 1):

m-L
L: ). nili,

i-_t

Salrerunr, rrro ecltrr Tosna S pacuo;roxeua r'ra 6ecHonerruocrrr, To orpear(E
s r l, (cnr. plrc. 1) cJreAyer orcrrurr,rBarr or rrpol{BBoJrr,Hofi rrp.EN{ofi, rrepnelrAl{Ity-
JlrrpHoft n otrTllsecnoit ocu I{ rraxogflrqeftc.E Ha Hor.resHoM paccro.EHl{rr or Bepllr{Irbr
repnofi noBepxHocrrr cr{creMr,r. flonontenne BeprlrrHbl O' ucnouoft [ocJreAlreft
troBepxEocrrr cr{crerfbr 6ygeu cs[rarrr r{BBecrrrbrM (na puc. I ara uosepxHocrb
trpeAcraBJreua rrrrprrxoBoft,ruruueft). PaccuorpuM ranEte np.flMyro CD (cu. prc. 1),
leptreIIAIIItyIflpHyIO H OCI{ II paCtroJIoHteIIHyIO IIa IIpOI{BBoJIbHoI[ II0JIo]I{I{TOJI},-
r{oM paccro fr:unv dm or Beplrr{Hbr rrocJreArreft uonepxuocrl{ crrcrer{br. yciloBlr}r

(2)
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I{ctrpaBJIeHH, c{epnuecHoli a6eppaqlur Ha ocn crrcrerrrr tr{o?r{}ro Banr.rcarb rrB.
npulrrlr4rra Oep,rra (paneucrno AruH onruqecxrrx nyrefi,SD u SC (crr. prr. rjj ,

L -f lnn^ * l'n-*,: Lo * drt-thn, i clrr.n**r, (3)
O6oauasnrr (r, y) noopgrrHarr,r roqr{u B uepeceuerrrr.E Jryrra c ncxonrofi uocnegneft
IroBepxHo0TLIO CI,rCTei\rEI; TOrEa

l' : dr, * dn-1 - x'

Brrpamenue (3) Mo)nHo fiepetrucarr B Br.rAe

l^ft^ - rn**1: S,

rAe

,S : Zo 1- cl*t (r^ - nm+r) - L.
tr{a reolrerpr{qecnrrx coo6paxenufi (crr. puc. 1) oseBr.rAuo,

yAoBJreTBOptrror cooTHorrreHrr.sM

fr:frt*l*cosu^,
U: At- l*sinui;-

trtlcn.nroqa,s l* me (4)-(6), troryqr{M trocrre npeo6paaonanuft

-- rrft* f ,S cos u.-
n^- flm+rcosum )

rJ:At- (S + rnm+t)+-

(4).

BrrpaxeunR (7) u (B) onpeAeJrflrcr a,aqeHr.r, r{cnoMbrx KoopArr}rar (r, y),
uocneqr{efi rloBepxHocru qepeB r,IBBecrubre Beiluqtrrrbr; rrocnoJrr,Ky BHaqeHI{.g
frr.^At,, S, u* BaBrrc.trr or o[Horo trapaMerpa (u, tu6o hr), ro ro rurparxerrun (Z),
lr (B) taxxre BaBr.rc.Er or oArroro rapaMerpa, oupeAeJrfl.E ro-sHuft npo{rairr oocre4l
rreft nonepxHocrrr crrcrerrbr. Ecnu rrcxoAHafi cr,rcrer{a cocror{r ui i * 1 c{epu-
qecKl{x rroBepxHocrefi, g;na L v u^ t{oryr 6rrrl uonyverrbr r.r .sBg6re Br,rpa}rieHr{.s --rrx JrerRo BbrBecrrr r{B pr{c. 1, yuurr,rna.fl BaHoH trpeJrol,rJreHr{.8:

L: nr(r, - sr) cos u1 f- T' {nurrrucos ii - n,1ri cos ii )-i:t
-l aln*t CoS 11,;,.1) 

- 
TLm_rTtr_LcoS i,r_r, (g),

rae ai :- ri+1 - rt * di - paccroflrrrtF. rleH{[y trocJreAoBareJrr,rrrJMrr {e}rrparr[,
Kpr{B}rBrr rroBepxHocrefi cr,rctenrr,r,

m_l
Lt,n: t11-i- ) (;, 

- 
ir);

i:L

rii:srssill +; i.i:;k,
kr- kr (., - rr) sin zr1; ki =- /s.-, -1- a.i-1ni sin ai.

f{;rra cnonirrrlx crrcreM rle"necoo6paBHo lrctroJrbaoBarr, 3814, cocraBrrB ctre-
r{I'IaJrbHyIo [porparrMy, KaK aro cAeJraHo r ltprrnrcnoft acrpoonaraqecxoft o6cep-
Baropr{r{ AH CCCP,- no arofi nporpal{r{e 3BM grrsrlcnrer'noopArrrrarbr /, y'
saAaHrroro qr{cfla roueH upo{r4Jr.E rrocJreAuefi nonepx}rocrrr; pacqeT flyqa tr Bbr-
qrrcJreHl{e tr, aL, L, urn qenecoo6pasrro ' B aroM cJlyqae trporrsBoAr4T}, ITO {OpUy-
Jralr, IIe coAepH{atqur{ rprlrorroMerpr{qecHux {yuxqzfi, Hatrpr{}rep [o {opMylaM
Ieprt6eprepa [6], .rro [aer ar{onoMrrro Marrrr4Hrroro BperreHr{.

Orcrynrenue or ycJroBr{.tr cr{HycoB [flfl troJryqeuuoft cncrerfhr, onpegeJr.flrcil{ee.
ee Koruy, JrerHo Eafiru, BbrsucruB {oHycuoe paccro.sHr{e f Ha sa4anHofi 3oHe.
y uo {oplry.rre

| : y/sin u1.
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I{afigx rax}fie rlapaxcr{aJlbroo $oHycuoe paccroffnne f, no {opuynaM oIIrI(I(rI
Iaycca [6J, uoryvuM orcrytrJ]euue p or ycJroBrrfl cunycon A66e

0 - I - lo,

a TeM CaMLIM u OTCTytrJIeHIIe OT yCJIOBI'Ifl I{BOIIJIaHaBI{II.

Ouucauur,rft nreroA Mo)fier rrpr{Meu.flTbc.E AJrfl pacqera oco6o cserocrrJrr,Irblx
or{creM - l[un4ra, Pafira, Jhau$yra, BefiHepa (Illuu4t-I(accerpeu), acSepra-
qecnr{x JITTHB r{ o6r,exrnaoe (uaupuuep, oAHoJIprHBoBoro o6tenu{Ba HopoHorpa-

$a), xonnul{aropoB r{ r(aN{ep cBerocr{Jrbrrbrx clel(rporpaSon, a ran}r{e cl{cret{ c

6orr,rullou.r yrJraMl,r rIaAeHtrfl nyueft Ha BepI{aJIe (pentreuoncxue cucrenrrr).
II p u M e p. l. B xaqectse trprrMepa paccMorpl{M pacrler o6textusa Hopo-

nOrpa{a, cocroflqeto uB oAruoqHoft ,[uusbt I{B creKJIa H3. ,(nauerp o_rBepcrl{rl
o6rexinsa d -'0,5 [r, paccroflHr'Ie or {onyca go o6tertnBo s1 : -2- rrt; ron-
rqwHa dr:0,07 u. Paguyc uepnoft (c{epuuecHofi) rloBepxHocrl{ o6benrusa
rt : 17-u. OuenuqHo, trpra arr{x xapaxTeplrcrl{r(ax o6r,exrus 6ylet [Merb Brra-
crr.{Terbgyrc ocraroqHyro c{epnuecnyro a6eppaquro, Itoropyrc MoEt[Io r{crrpaBl{rb
peryrrrbro (ac$epraaquefi) o4uoft r{B rroBepxHocteft ero. BnrrueouucarrHa.s Me-
,ToAr4r(a rro3BoJr.fler otrpe4eJllIrr, {opmy troBepxHocrn o6t,enr[sa, pa6otaroqefi n

rrapaJrJreJrF,HoM ilyqxe nyuefl (pacuer npoIrBBoAr{rcfl n o6paruort xo4e ;ryuefi, KoIAa
rosesurrft I{cTorrHuH cBeTa Iraxo\rtTcfl. Ha paccTofiIrl{rr sr - -Z lt or nuuarr).
Sa4anax yroJl ul c IrraroM 0,01 or 0,01 4o 0,12, uo;ryulrM r(oop[I{Harbl roqe11

rrpo{rnna ncnorroft ac{eprruecxoft nonepxnocru (noraaareJrr, flpeJrot\{Jlerrrr.s crer(Jra
Jlr{rrsbr rrplrutrr paBlrbrrr 1,50639) (ta6.n. 1). B ra6nl{qe npllBeAelrbr: paccrofHrrf

2,0cc01818
2,0a007275
2 ,0c01637t)
2, CC029131
2,( 00r+55it2
2 ,0c065656
2 ,00tlB94titi
2 ,001 170C s
2 , 00 148300
2 ,00183388
2,0a222302
2 , C0265085

,02ci c0B5

,02rCC0675
,00002289
,080c5432
,1C010618
,12018307
,1402J168
,16043588
,18C62085
,2008s306
,221.13103
,24147793

- ,00018225

- , 0c0731 54

-,00164640
-,00292182
-,0c457410
-,00658602
- ,00896417

- ,01 170525

--,c)1481224
- ,01828280

-,022lt5\tt
-,02631t43

,a2c42L5tt
, Czr0B4083

,4612it577
,081661r('9
,1C2C6357
,12245182
,1r+282790
,163188(j5
,18353184
,203BlltiB0
,22416A88
,2441t4241

Ta6.nuqa I

-2,04218798
-2,04217780
-2 ,t 4216s27

-2,C4214673
-2,0421242{)
-2,042( Bgi0

-2,04206591
-2,042(3'o63
-2 ,02r199830

-2 , 
( 2r196963

-2,04194160
-2,C4LSL}BO

11: lL Vs rz: - IrI39 M7 d,:0107 n, A:0r5 w

t,
.)
4
5
6
7
8
I

10
t1.
t2

si toveH nepnofi floBepxnocrl{ JII{Irar{ or QoHyca ,S lr ux opAul.Iarbr 21, Hoopgr-
Harbr tr, y rropofi (ac$eplruecHofi) uonepxHocrrr (uauaro Hoop4lrrrar IraxoAl{rcfi
B Beprluue rroBepxuocrlr), {onycurre paccro.snr{n I gla Ha}r{Aoro ryqa. IIocltolrr-
xy f ueuxrorc.rr roJrr,Ro B rr.rrroft Buaqatr{eft qn$pe, oqeBI{AHo, rITo orcrynJreurre or
ycJroBr{.a cr{HycoB npene6pemuMo r{aJro, a HoMa cl{crer'rbl rrclpaBJleHa. IlposepHa
tronaaaJra, qro ycroBrle (Depua AJrfl BCex nyuefi B],rrroJrHflercfl c rotruocrblo rlo
Hpafiueft lrepe [o X/700, r. e. c roqrrocrr,roAo ouru6oH sr,rs[cJrenufi. Br,r.rucnenn.fl
trpoBoAr{Jrr{cE r{a 3BM EC-1020 uo cileqr{aJrr,Hoii nporpanrMe, rIoBBoJrarorqefi
paccquTr,rBaTE rrpor{sBoJrr,rlbre r{errTpI,IpoBarrHbre cI{cTeMbr (.rr,rcno rIoBepxHocrefi
m ( 99). Ilporpauua rroBBoJr.fler rarurre Merr.qrb c BaAaHHbII\{ rraroM nro6rre
trapaMerpbl clrcrer\{br, Ao6uBa.Ecr, rrctrpaBJreur{n rpe6yeuux a6eppaqltfi,- Ha-
trpr{nrep, B }ra[reM clyqaepaAr{ycrr6r,rn uogo6pau raltr{M o6paeou, sro6r,r rloJry-
.Iurb o6T,eKTr{B c r{clpasileunoft nouoft. Onnurelr rarur(e upocrofi r{eroA LrclpaB-
JreErrfl r{oMr,r B crrcreMe ilu6o rroryserrlr.E crr{rMarusecHoft clrcreMbr c tpe6yennoft
nonroft (uocne4urn rrolr{er l{ctroJrr,BoBarbcfl, Haupl4}Iep, Har( ItoMtreHcarop mourr),
Paccuorprm rro-rrpemrreMy rrporaaBoJrbuyro qerrrprrpoBaHrryro cficreMy, rrocrre[-

^rrfl.E rroBepxuocrE, r(oropoft Henenecrrra, Ho B orruque or paccMorpelrHoro cryqafl
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paccroflrllIe dm-t \o IrocJIeAHefi rIoBepxHocrlr rax]r{e 6ygell cqr{Tarb HerrBBecrgbrr{.
I{ara6onee Ba}HEbrr{ AJI.a trpaI{Tr{I{I4 rr B To }r{e Bpe}r,rr trpocrbrM nBrrfrercn cnyuafi,
HofAa IlcItoMa.E nocJIeAI{.rr.rI troBepxEocrr cr{cre}rbr r.rMeer rryJreByro (u,tn uourn
nynenyro) Hpr{Br{BHy npr4 Bep[rr]re; rpr aroM rapaKcranut oe uao6pameuue
rJocJre rrpoxorfiAeHna tyvefi cepeS nepBble nL - 1 uonepxuocrefi uaxogrrrcfl Ha
6ecHouequocur, orcryrrJreHr4e or ycJroBr{.g cr.rHycoB Ha BoHe fi, , a, trocJreArrefi
troBepxHocrrr BaAaAr{M B Br,rAe

!)' ! t-_- Io : l,.sin2 u1,sln at,l

(12)

(13)

(11)

IAa fu _- Hoe{{uql{eHr ItoMbI; tpn k : 0 noJrycaeM arrJrauar[secnyro cr{cre]vry.
Benlrqnnr,r k, Io, ut cqr{TaeM rrsBecrrrbrr,rrr, flogcranuB HOOpAT{r{arbr fr' ,ll' B (i),
nOJIYTII{M

l*ft* - fi'rlm+t I d*-, (rum+t - nn) : Lo - L,

at : a, { l* cos ttrn,

A' : Ur - l* sin unr. (14)

BnrparneuuR (11)-(14) o6paeyror crrcrerry r,ra qerbrpex nunefinr,rx ypanueuuft
c Her{SBecrHbtM.Jd lm, d*-1, t', y'.Petnan ary clrcreuy, HaxoAtrrl I{cfior{yro BeJrrI-
[Lald! da-1i

,1 _um-l 
-

_L, - L + rfl*-,+ @t- ttfi -+1 
coS ur,- nrrr)Isit'tu,r,

fltn+l 
- D nt

l\A ilna1:nt.
Oruetunr, uro n (11)-(14) anaueuufl L, u.rrr, stl ArBbtr.trcrr.Erorc.rr roJrr,Ho [rr.g

oArroro ryqa, oupeAeJreHEoro yrJror{ zz, (cu. puc. l). Snan d,rr_1, r,roE{}ro }IafrrII
npo{unr trocJIeAHefi rroBepxHocrrr rro BbrBeneurrbr}r paHee (7), (B). B noryuenuoft
cr{creMe Ha BoHax, He coBlaAaroqlrx c Borroft c Hoop[uEaralrlkt fr', y', BoBuo]xuH
orHJroHeHrr.rl or ycJIoBI{fl (11), no o6blsHo or{rr HeBJTI{.sror IIa r(oMy, a c{epllvecxax
a6eppaqlra rra ocrr cr4crerrbr rosHo r{ctrpaBJreua, Onucauuyrc rreroAr{r(y pacqera
atrJraHaTrrqecHzx crrcTeN{ rleJlecoo6paBlro acrroJrr,BoBaT6 AJr.rr oco6o cserocnJrbHr,rx
crrcreM Ilfr,rugra, Pafira, cr4creMbr IIIuugr - I(accerpeH r{ r. rr.

fI p , M e p 2. Paccs[raeM cBerocrrJrr,Hr,rft o6renrr.rB cner(rporpa$a, cocro.s-
quft ma o[ItnosHofi roncroft Jrr{rrBr,r; JII4HBy 6ygeu paccMarpr{Barr n o6parnorr
xoge lyueft [pr{ rIoJro}ReHI{Ir npeAMeraBnapaHcr{aJrb}roi\{ {oxyce Jrtrrr3rJ. Paguyc
I{pI4BrrBI{Lr uepuofi rloBepxl{ocrlf Jlr{rr3br nr,r6eperr raft, qro6br nocJre rrpeJroMJIeHrr.E
trapaHcr.raJrr,ur,rfi tyu BHyrpr{ Jrr{rr3br 6rrn uapat;neJreH octrr, Bropa.E noBepxHocrr,
JII{E3IJ B STOrf CJryqae trBIItreTctI IrJIaI.roI{Aoil.r, T, e. IrMeeT HyJIeByIO Hpr.rBrrSI{y EpII
Beprlr.rue. Tonqlruy JrI{HBr,r 6ygeu cqrrrarr, rier{BBecrHort. Harua BaAarra - Hafirfi
ToJIqLrHy JII{HBbr, rlpu r(oropofi xonra 6yger r{ctrpaBJreHa, a Barer{ o[peAeJrr{Tb Ir
upo$unr, nropoft noBepxlrocrl[ JIrrr{BEr, crporo }rcnpaBJr.rrroqefi ee csepuuecxyro
a6eppaquro. flycrr, I'r : 0,5 lr, ftz : 1,5 (uoxaaareJrr, 11peJrolrJreHr{.g crer{Jra
lrtrnarr), ror4a fo :-l . trllueeu ran]r{e ffi - f , n1 : !, hs :1 ("rrzuaa HaxoAr{r-
cfi B Bo3[yxe) , xoa{{nrlr{eHr xorrrr fr :0. TorAa r4B BbrpaH{ert\|fl Arrrr dp_1 :f,a-
XOAIIM, trpIIILflB Ut : 0175:

dm-r:dr=0,5'
?Inr'rura cJroBaMI{, Bepllr{Ha nropofi noBepx}rocrr{ Jrrrr-rarrr coBtra[aer c r{errrpoM
HpraBr{3rrbr uepnoft lroBepxHocrtrr Jrr{rr3br, - aro cnoficrBo HarroMr{Haer cucreMy
Illur.rgra, rAe Beprtr[Ha r{oppenr{r4o}rHofi rroBepxHocru (6.rrr.raHofi x ulanougy)
trpamTuqecxt{ coBrla[aer c rIeHTpoil{ HprrBrranr,r BorHyroro c$epuuecHoro BepHaJra.

Suan d,r, HaxoAI{M RoopAIrIraTLI tovex upoSI{JIfi BTopoft rroBepxHocTtr JrrrH3br
uo (7)-(B) (ra6r. 2) (nce paBMepr,r s ra6r. 2 4annr B eAr,rnrrr{ax {oHycnoro pac-
croauua)

2. C;nyuaft, xor[a r{croMafl ac6i:puvecnafl noBepxHocrr, ,rBJr.Eefc.g uocle[Hefi
rloBepxHocrbrc cr{cTeMbr, a nBo6pameHrre Haxo[IrTcfl Ira KoEeqnoM paccToflnr{Ir.
flo-rpextneMy paccMorpuM rrporraBorrrrryrc r{eHrpr.rpoBarrHyro cucrerry rra m - 7

troBepxuocrefi (puc. 2); uocrannM cBoefi qeJrbro lrafira roquyro acsepuqecxyro
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Ni n/n

Ta6lrr.rqa 2

rt:0r5i fz:*i fo:-l; dr:0151 m2:lr5; Q):OrG

-Sr

I,
rl
4
5

I ,010385
1 ,024583
1,,0473L
1 , C83521
1,148026

0,101,377
0, 154851
0,2123C0
0 ,276668
0,35s126

0,000232
0,001219
0 ,004094
0 ,010955
0 , c26453

0 ,099833
0,149434
0,198636
0,247235
0,295023

-0, 999997

-0, 999972

-0,999831
-0,999319
-0 ,998317

rroBepxHocrr,, crporo rrcIIpaBrr.srcIqyrc c$epuuecHylo a6eppaquro B BaAaHHoft
Toqne ,S' na ocu. Paccro.suue BepIllII{bI I{cltollofi troBepxrlocru dm-r or BepmrrHbr
(m * l)-fi uoaepxuocrrr, a ral{}He paccroflHl{e s' or BepuruHbr nocJregHeft troBepx-
Irocrr{ go raao6pax{eur,r.rr ,S/ 6y4em csurarr r{BBecrubrMl{. Tlcnorr'ayfl trpl{Hqrrtr
(Depua, Lrs plrc. 2 naxo4unr (n' : h^*1)

L 1- l*n^ )- pn' : Lo -l dm-tflrn * s'n',

I4a reouerpuqecnux coo6palxeurfi (puc. 2) nonyuaerr AJI.fl noopAr{Har

fi:fiL*l*cosu*,
A:Ar-l*sinuny
g2:y2*(D-r)2,

rge D : d,*-r * s'.
Vpanuenur (15)-(17) .lruuefinrr orlroclrreJrbrro Hel{BBecrnwx l*, 9, x, Ai

ypauneuue (18) I{BaAparnoe, rloaroMy r{ crrcreMy (15) * (18) rtornuo cBeerr{
r{ HBaAparHoMy ypaBHeHI,Iro c oAHI4M HerraBecr}IbrM, rrarprrMep A. I4B (15)-(17)
rraxo4r{r{, BBe,qr o6oaua.renue C : Lo - L * dp-1n* * s' n',

(15)

(16)

(17)

(18)

(1e)

(20)

(21)

r : nr * (A, - y)/tg u,,,.,

P : tC - (Y, - Y)n,Jsin u*7/n'.

seEue c oAEIIM EetrBBecTEbIM y:

araz*btA*cr:0,

btA*d1 :0,
orI(yAa

a : -cL/bL
Llcnoua.a orpamaroqafi troBepxuocrb otrpeAefifrercfr (22) n (19).

\

Ilo4cranrae lra (19) u (20) BrraseHlrfl t vr p B (18), nonyurrl{ KBaAparHoe ypaB-

fAe
l("*\' ,l Io':L\-r-l -tl.rn',,-'

h--r[ ,, rat'-D 
- 

u"'* - '"* 1vt-4ltgru*t \Eum n,zsir.zu* ' n,2sin"*)'
I / utn \ r 12

c,:llc-','m )-l-l'-(o-* ltt \2
'r-L\" s;nu* )-nr) - *- ,Cr_ )

Vpaeueuue (21) uoxrer trMerb ABa BeqecrBerrHbrx r(oplrfl, y* n A**, Horopr,Ie
coBMecruo c (19) otrpeAeJr.rrror [apaMerpuqecxu (uepea rlapaMerp u, tn6o h1)

[Ba rosHbrx upo$rua ucxolrofi uocne4ueft rroBepxHocrl{ cl4crer{br. Saueturr, u:to
perneHr{e [prrroArro roJrr,Ito AJrf rrpeJror\{laroqeft troBepxHocrrr; \rfi orpaxtaroqeft
rroBepxrrocru (n' : *n*), oseBI,rAHo, ar:0, a rroroMy (21) nuporxAaercfl B

auuefiuoe ypaBrreur{e

(22)
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Pttc. 2.

B aaxrroseHl{e BaMerI{M, qro ecJlr{ r,IcxoAHafi cr{crer'ra }re Lrrreer c{epuuecnofi
a6eppaquu Ha ocr{, To lfcr(oMafl nocJTeArr.E.E noBepxuocrB ecrb rroBepxHocrb
,{exapra [2] upu nro6ou rroJro?fienrrr{ [peAMera n nao6parxeuna.

ftoruy uo.nyseuuofi cr{creMbl JIerHo or{eHI{TB, I{ctroJrr,Byfi BaKoH cuuycoB A66e::

rAe p orpeAerrflerc-rr ua (20).
Jluuefiuoe yBerfiqeuue c[0 cl{creMbr B rrapaxcr4anruoft o6racru Mo}nro nafitlr

no {opuynaM otrrr{r{[ faycca l4l, ecr Hafiru pa[uyc HptrBr{3Hbr r* roc.negueft
troBepxHocrlr rrpu ee Bepr[rrHe, qro JrerHo troilyqr{Tb r{3 rrHBapr{arrra rrpeJroMJrerrtr.fr,

n, sin u,

n sln zr'

r4e cr - nnuefiuoe yBeJrr{qerrue Arrfl
sin z'; rra prrc. 2 rnueelr

sin u' : A/9,

a raxlxe xovy K l4):
K :3"c!,

BalrrcauFroro AJr.s nocneguefi noBepxuocrrr:
,/ I I \ / 7 I \n I u =-l:ttn, { " - ' ).

\' 'm / \ o tm l'

(23):

;nyua. ,(lr BbrqucJreHr,r.E c[ cJreAyer rafirr

(24\

(25')

rAe s - I{BBecrr{oe paccro.sHlle [apaxcr{aJr},uoro rao6pa}neHrrg, [aBaeMoro r{c-
xoguoft cucrelroft, or Bepr[rrHbr uocregneft troBepxHocrr. 3sa.E d, rr dol Mo]r{Ho
EafiTu orcryrrJreHr{e ? or ycJroBl{.r tr{BorrJrar{asrru czcrelmr [4]:

r-
(I-00

(26)

(27)

(2e)

O6

rAe t - Berrrqtrrra rao6pamenrE \Jrfr. uraBroro ryrra.
Sauerrlr, qro Ars cryqar, r(or[a raao6parxeuze, coaAaBaeMoe cr,rcieMofi,

pacrroJro)fi eEo ua 6ecnogeqEocTr{, BeJrurrrlEa ? oupeAeJrrrrcr {opuy.rroft
p _ l-lo

IJ /o to
(28)

Suan pa4uyc rn t\prtBvraHbr nocJreAnefi nonepxlrocrra nprr ee Beplrrarre, Jrerno
Br,rrrr{cJrrrrr, (oopArlHarbr /c, yc c6epbr, xacarouleftcfl nocireAHeft uonepxnocrlr B ee
Bepilrr{Ee, uo {opnty;rel

rc: rm +lt rr* - Ar",

a BareM u oIIeHI(rb orcrytrJleEtre nonyueuuofi ac{epnuecnofi troBepxEocrtr or
oroft coephr

3. Cuyuafi, Korna ucnoMaff rroBepxuocrb rraxolurcs Bnyrpu cucreurr. Pac-
cMorptrM 6oree o6qrft c.ryuaft, HorAa rrcmoMa.E ac{epzvecnas troBepxrocrb,
paBAeJIflrOqaE ABe CpeABr C trOHaBaTeJrfiMr[ .IlpeJroMJreHtr.fi \L,o fr llv+t, ITaXOIUTC.E
BEyrpu clrcreMbr (prc. 3) c u3BecrrrbrMlr r(oEcrpyrrruBHbrMu aJreMerrraMu. Ilycrr
Bepmuua troBepxrocrtr pactroJroxreEa Ea uaBecrubrx paccroflrrtrEx d"t_t, d, oi'
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I
,/-,,) ,f,1t&/t!//\ 

n/.t^,1/dx -tt>tu;z-l,,.1
h- ,r "'
I . ,-----/ln -\- z'
V --?r<-

f,/

/

\"

0' 0"
t) 

"'r' 
/

dy

Puc. 3.

eoce,qnux]uepflrr{rr, a rroJro}fieur4ff roqex trpe4Mera ra r,rao6paxreulltfl r4aBecrurr (cnr.
pzc. 3), i. e. 4anrr orpeafitrs'rzs'. SagauacBoAlrrcfl r( olpeAeJreHllro rar(oro BHa-
{eEI/r.E u' (Upu BaAaHHoM u1) xn6o u1(rpn BaEarr}roM u'), Enn Horoporo'otrTT1gc^{_rg
nyrb ryqa SABCS' coBrra,qaer c napaxclraJrbrrbrM orrrl4qecnuM tryreM SOO'OoS'
(n4onr ocv r). Torga roqfia B uepeceueuraa ryueft AB u. BC 6yaer Jlelr(arb Ea
upoSune ucnonroft troBepxuocrlf, roquo IrclrpaoJlflIorqeft c{epuuecxyro a6eppaquro
cllcreMrr. Paccs[raeM xog [Byx ryueft, trcxoAflqrlx lra TorIeK.S u,S', Ao rorlelt
repecoqeul,rn c rroBepxuocrbrc A n Q coorBercrBeuuo r{ nafi4em outrauepxuft uytr
.SA u,S'C; o6oanaqulr otrrurrecnuft uyrr 

^S,4 
uepea Z, ourrrsecHuft uytr,S'C':

- L' . Cooraercrsyroq[e EapancrraJrburre onrl{rlecxze tryrz o6oasaqrNt Lo u Ly
Ilonnrrft ourrsecxzft rryrb BIoJIB iloMauoft SABCS' paBeu

Ln: L -l lrnn { lr*rnn*1 | L'.

"3gecr
lr:1[Mi l"o+t:lfffi.
flornrrft rryrB uapaxcr{aJrbnoro fiyrra, nAyrqero BIoJIB ourusocroft ocr, 6yger

Lsn: I'n 1 d'n-rn, { d,rrtr*1 ! Lo.

Jlouaua.s SABCS' 6yger coBra4arr c xo[oM ryqa, ecJrlr

L,.: Ln - Lon : 0,

rge A - BoJrHoBaa a6epparlua.
Itoop4ur-rarrr rorrnr,r B y4onnernop.rrror ypaBHeHr{.slr

puc. 3), Roropr{o r{rreror BrrA

A. : At 1- (* * rr) tg u*,

A : Uz -l- (, -- rr) tg u*r1.

(30)

(30')

rrp.nrrr,rx AB v. BC (c*r.

(31)

(32)

Pemas coBMecrEo cr,rcreMy (31) u (32), uafi4eM Hoop4rruarbt to, yo rouxu B,
BareM lu, lu*t m A. Ec;rr A : 0, To roqna B uplruagnernzr npo{rarro rcno*roft
ac{eprroonoft roaepxuocru; ecJrr4 L * 0, ro cJreAyer EBMeHrrrb Buaqentre u1
(ru6o zr) u uonr:optrrb BrrqucJreHr{e A u r.8., trona ne 6y4yr uafi4enrr rantre
,qBa Bnaqeuh.s. a w b yrra ur(nn6o u'), tpu. noroprrx a6oppaqrr A zaMeuser
Brrartr- oqeBugrro, BoJruoBa.fi a6eppaqlrr A upqulrtl{aer rryJreBoe Buaqenrre Bryrptr
urrrepBaJra (a, b). Vrosreunoe BEaqerue HopHfi u, (xu6o u') uornno nafirra pas-
JII/IqIIbIME MOTOAaMI{, Eatrpl4Mep MeToAoM xopA:

tt1:s-A(a) Tffi
. Ilpoqecc yroquesnfi yrJra trpoAoJr)fiaeM Ao rex trop, troxa paBeucrBo A = 0
ne 6y4er BbrtroJIH.ETbcr c rpe6yelroft rosuocrbro,- Haupr(Mep, ecJrrlr B HaqecrBo
r(pllrepu.E BBfiTb [otrycn Perer, To AoJr]nHo BnrtroJru.trTbc.E HepaBerrcrBo

| ^l< 
v4.
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C uafigeuurrM Buaqeruev u, (rrn6to u') rtwucnseM trcr(oMbre HooAEEar,a (rr, yq)
roqnrr B npo{zna ac{epusecnofi uonepxuocrrr trB ypaanenuft (31), (32). Aua-
rortrq.Ho BbrqrrcJrffrorcfi tr KoopAtrEarbl [pyrtrx rouen npo{uJrfl; Bbrrr[cJreuu.E qe-
recoo6paano uporraBo4zm sa 3BM.

Saueruu, qro ecJrr[ roqnu ,S (uxu S') ru6o S u,S' BMecre EaxoA.flTcfi Ea 6ecxo-
uesaocrtr, To Bo Bcex cryqa.Ex BMecro yrJIoB lt1, lt' B HaqecrBe EaqaJlbuoro tra-
paMerpa ryrra cJre4yer ucnoJrraoBarr Bbrcorbr h, n h' traAerrr[.fl ryqa Ha troBepx-
u.oc?B (crrn. puc. 3), a orpesxn 11, s' orcqtrruBarb or trpor,raBoJrBHofi unocxocrra,
treptreuArrnyJrapiroft K olrtrqecnofi ocn.

H6ruy uolyuennoft cficreMbr, a rar]r(e orcrytrJreatre trorryqeuEoft uorepxnocrr
or c{epu Morr(Eo oqeuurb tro Bbrmeotrucausoft MeroAuxe. Iuluea noop[r{Harbr ro-
uen rpo{znr ac{epzvecxofi troBepxuocrtr, Mo)nHo nafiru u upn6lumeur{oe
trpeAcraBJrenue upo{r,n.E B flpuBbrquoft Soprrre B BuAe MuoroqJrena

r: AA, I BAn * CUU * . . .,
urrreprioJr.rrrll{o}rHyro {oprry;ry JIar-

noMorqb n pa6ore r{ qe}rHrrre yxa-
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PACqET IIOJIflPL4SAq[OHHbIX XAPAItTEPmCTtr[[t CTICTEM

CIIMBOJIbHLIM METOIOM

[. H. Pasxonc(rlft' B. tr{. A6paueuxo, JI' }I' Ifrerxon

Ha ocrose Marpr.rqroro {opruanucnra npeo6paaonanr,rft napantetpoB rIoJIfiplIBoBaEEoro

u3fiyqeEu.fi IrpeAJrolI(eE aJrroprrTM lrporpaMMbr AJIE pacrreTa xapaRTepr4cTtrn troJlflprrMeTpEse-

c$rrx crrcreM. Baegeuuar B rrporpaMMy cr4MBoJIbEaE Barltr{cb, coorBercrByloqaff paccMarpr4Bae-

MOft Cr4CTeMe, trpeo6paByeTc.E B ROERpeTEOe MaTpr4qEOe Bbrpar(eEr{e AJrE pasrtrrrEbrx qacToT

MoAyJrnqur(, roropoe BareM Bbrqficrtrercn. Paasrtas MeroAr{r(a rcrloJrbBoBaEa AJI.E aEaJIr{Ba

pa6orrr paAr4otroJr.trprdMerpoB cauTr{MerpoBoro Ar,rarlaaoua, rlpl,IMerrseMblx trpr{ ua6nrogeuuax

sa PT-22 ItAO AH CCCP.

COMPUTATION OF POLARIZED CHARACTERISTICS OF A BASIC DIAGRAM

BY THE SYMBOLIC METHOD, by D. I[. Rachkoasky, v, I. Abramenko, L. I. Tsuetkoa.-

On a basis of the matrix transformation formalism of the polarized characteristics of emission

the algorithm of program for the computation of properties of polarimeter have beon sugge-

sted. 
-The 

symbol recording introduced into the program in accordance with the system

at hand have been transformed into a particular matrix expression for the different fre-

quences of modulation which were subsequently computed, The developing methoil apllied

for the analysis of the operation of racliopolarimeters in the centimeter range is useil for

observations with the 22-m radio telescope at the crimean observatory.

flpu pacuere rroJr.Epr{Barlu oHr{brx xapaKrepr{crrrl( [po[ycHar{Ir.fl paBJrrrqH},rx

cu6reM, HaIIpIIMep MaIHZToIpa{or, ygo6uo troJIbBOBaTBC.E MarpI{qHbIM MeTSAOM

arraJrrrBa. flonrpuaonaHrroe fiBJryqeur,re Mo]nuo xapar(Tepl4BoBarb paBrlbrMl4 ctro-

co6aMu: trapaMerpaMu Croxca, HoMtrJIer(cHbrMrI cocraBJlflroql{Mlr BeKTopa SJIer(-

Tpr4rrecgoft uaupaxteu*ocrr{ troJrfi, uarprqefi rrJloruocrr{, Bo scex aTlrx cryqaflx
MaTpllqbl, C0OTBeTCTByIOqIIe OTAeJIbHbIM ySJIaM cI4CTeMbI' paBilI4rIHbI, OAIIaHO

JIerHo rrpuBo[I{Mbr Apyr K Apyry.
Marpuuurrft Merog pacqera rroBBoJr.fler JIerKo BatrIrcarb {opiuanruoe Bbrpa}r(e-

EIre, OtrugblBaloqee pa6Ory CI{caeMLI. ,(oCrounCtnoM DToIo tvleTo[a $BilfieTCfi
EarJrflAr{ocrb, Ka}r{AOMy yBJry crrcreMbr coorBerorByeT cBo.fi Marpuqa'

OgnaXO trOJI)[IeHLIe HOHI(peTHbIX qUCJIeIIHLIX peByJIbTaTOB trpII MaTpUqHOM

MeroAe BecbMa rpyAoeMl(o I{ He UMeeT sHaqIIreJIbHbIx IIpeI(MyIqecrB Ilepe[ Apy-
IUMr{'MSTOAaMII.^ECreCrrerrHo )fieJlal{ue trepe4aTb ATy qagTb pa6OTLI Ha pBM.

Itorga Marprrqbr BaBI{cfiT ToJrbr(o or tIrrcJIeHIrbIx IrapaMerpoB, Tar([x, HaH {aBoBble
CMeqeEEfl BAoirb oupeAeJleHlrblx ooeft, yIJIbI opIIeEraIIII[ HopMaJIbHbIx oceft y3-
JroB crrcTeMbr Ir T. u., To cocTaBJIeHI4e trpOIpaMMbI AJI,I pacqeTa IIoJI.flpIlBaII[oIIHbIX
xaparreprrcTrrfi rre trpe[craBJr.ffeT oco6brx rpyAlrocTefi. Heo6xo4zMo roJrbno ou-
peAeJrr{Tb Bce Trrrrbr MaTprrq, cooTBeTcTByroqrrx ySJIaM cI{CTeMbr, rr [por(BBecTII
EaA HtrMrr r oupegereuuoft trocJreloBareJrbuocrlr ailre6pauqecnlre trpeo6paao-
BAHI(,fl.

O4uano B peaJrbHbrx cxeMax troJrrrprrMerpoB [JrE o4goBpelreggofi perrlcrpa-
qrrr pa3Jrr[rrHbrx rroJr.fipllBaqr{oErrbrx rrapaMeTpoB o6blqEo BBoArrT oArrlr rrJIrI He-

cltoJrbr(o t{o[yJlflTopoB. IIagrorrr MoAyJI.fiTopoB - oTo trapaMerp],I, ItoTopbro

troAquEfircrcfl CBozM trpaBrJraM trpeo6pasoBaEl[fi. CaMbIM trpOOrbIM Bbrxo[OM IIB

ororo BarpyAueuu.E 6ir,ro 6u trpeABaprrreJrbrroe trpeo6paaoBautre Bbrpamerrufi
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x/

/

flonapuaona'rroe r,rBJr)Ere,r,re nrrr 6ygeu xapa*reptrBoBarb trapaMerpaM, cror-ca fr. trapaJIJIeJrBIrO ItoMtrJreHCEDrMtr COCTaBJrfiroqtrMIr Ber{TOpa areltrpruecxofr
Eatrp.fl }ReHHOCTU rroJrfi .

^ Marpuunrrft nrerog pacqera rroJr.EprrMerpoB Aocraroquo xopouo paapa6oraa.
ogrTa*o, trocnoJr_bny rrer eAu'brx oprnrrurx o6oanaseu[ft, u 

-duo*" 
troroMy, rrro

oco6ernocrz pa6orrr trpeAJraraeMoro aJrroptrrua rpe6yror'r"*oropurx trpeABaprr-
TeJIbEBrx npeo6paaonauzft, uprxo$wrc', A0crarouuo nogpo6no ocraHoBurbcfi Ea
MaTpr,rqHoM MoroAe aEaJrrBa. troJr.EpusaquoEEbrx ctrcreM.

flaparrrerprr Cronca Mbr otrpeAeJrrrM cJregyroqun o6paaornr [4]:
Ix:.ExE*, ry:EyEt, IJ:ZReEaEp,,V:-2ImExEf, ({)

Bcrogy r ga*nefimeM M6r upEMeEfieM trpaByro c,creMy r(oopAtrEar o octto z,
nanpasneusoft BIoJrb pactrpocrpaneuu.E BoJrEbr.

Ecru rouuoueETbr BefiTopa aJlertrpr.recnot uarprxeuuocru BoJrEEr cBfiBagbr
cooTEOmeEUeM

Ex: aEy -,- bTy, Ev:cEx )- dTv,
ro rrapaMerprr.l Croxca pasun [5]

Puc. 1. Bparleru,re crrcreMr,r
ItoopAr,rEaT

ocr, z ltarpauTeHa BloJr6 paclpo-
crparreHr.rfi BoJrltlir r{ ua6.lrogarc.nro

Tpr{rouo^,rerpr.rqecKEx Soprrvn
Br{Ae.

I,-
aa* bb*
cc* dd*

2 Re ac* 2 Re bd*

-'JIm as* - 2Imbd*

L(u):

cos2 cl sin2 o

sin2 o cos2 G

-sin2o sin2q,
00

trpr4qe^r

tr-l(ct):Z(-o);

c rleJrbro iloilyqeuu.fl [Jr.E r{a}r{Aofi qacrorrr MoAy_
JIfiI{Irrr cBoero Marpr{quoro Br,Ipa}fier{ptff. Tarue
BErqIlIcJIeHrlt.g 6ylyr AocTaTorrHO CJIO]r{Hbr, r{ SAecb
JrerHo [o]rycTt4Tr, ourz6ny.

Boguorruocrrr .flBbrr(a PL/I noasoJr.Eror rr ary
uacrr pa6orrr tropyrrag pBM.

Huxe rra trprrMepe auaJrrBa cxeM [Byx pagr{o-
fioJrfl prrMeTpoB, trpr{Meu.Ee}rr,rx B trpar(rr{He pa6orrr
o6cepraroputr [1-_3], pasrueaer& cuunorrnrrft
MeroA pacnera c trpr.rMerreHueu 3BM, r{oropafi Bbr-
CTyIIaeT SAeCb He TOJIT,HO HaH I{rrCTpyrvIeHT AJI.fr
BbrqrrcreHfifi, Ho r{ trpoBolr{T 6o.nee <usreJrJreHTV-
aJrrrrbleD onepaqrrr{: pacxpbrrlre cro6ox, npr{BeAe_
uze nogo6Hrrx qJreHoB, trpl{MeueHrre Her(oropr,rx
Bce arn olepaqrrr coBeprlarorcfl B crlMBoJrbrroM

(2)

sAecb 7 : (IeIa[/V), rAe BFr&r( .- o3rraqaer rparrctroEr{poBarrtre. Iloropor
cncreMr;r Koopgur{ar rra yroJr cu (puc. 1) onpegenaercfl Marpr{rlaMtr

- ll cos rr' sin cr lll(o):ll_.,"o 
.o.ull , G)

Re aD* Im ab*

Re rd* lm cd*

Re-(ad* * bc*) Im(ad* - bc*)

- Im(adx * b"*) Re (ad* - bc*)

L(a).L(0):I(o*0).

.I; (3)

(5)

(6)

{ sin2o rll

{ll-5- sin 2o, 0ll ,

cos 2a , ll

0 1ll

-Bnplanteune (5) uo.nyveuo ua (3) tryreM cotrocraBrreuwn (2) u (4).
.(,nr y4o6crBa Bbrsucreulrft uarpuqr,r I (a) n L (a.) trpeAcraBrrM B cJreAyroqeM

tsuAe:

I (o) : cos o. 11 f sin o. 12, L (a) :'_Ls I sin 2o..L1 * cos 2a. L2,
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fAe

,,:, (+) , t,: t (o): e,

Lo:*(, r ,(+)),
L,: *(r(+) L(-+)), (8)

L,:*(a -t(#))
Sgecr BBeAeIrbr e a E - eAlrrruqnble Marprrrlbr.

Eyletr troJrafar6, qro Be1rop E cqegyroqrau o6paaonr BaBucIIr or BpeMeHlI:

E -"riit, TorAa eArrglrugbre Ber(Topbr JreBo- Ir lrpaBorroJl.ffpltaoBaHHblx rore6a-
nuft noxuo aaflr,rcarb

e7 : (xs - tyo)t{Z, e,: (xs * iYr)ll:1, (9)'

rlprseM

at,r'di,r:1, e;,p'ef;,7:0.

?Icuolr,ayn paBeucrBo

E: E x' xo -F By'] o - E t' er * E r' 8,,

Molr{Ho troflyquTr, cB.g3r, r{e}HAy r(pyroBr,Ir{u tl nuuefigo rloJr.gprrBoBaHHbIMI{ noM-'
troHerrraMtr neHtopa E:

E t,, : tE x,Y,

(10)

(1 1)

flapauerprr CroHca B cl{creMe op'ron (9) tro aIIaJIoIra c (l) 6yUy'r BbIIJIflAerb.
TAH:

It:ErEf, I,:E,Ef, u:?ReEfif, v--ZrmEfil. (14)

O4uuu r{B ocuoBHr,rx yBJroB cr{crexf ,rBJr.rrercrr yaen {aaonoft aagepmnu. Mat-
pr{rlbr rrpeo6paaonauur [aparrerpoB I , E rrpu BrreceHrrlr 3atraBAr,]BaHun I r co-

TAE

, : 
ll l -',ll 

nrz, 
'-' 

: 
ll - l ',ll ,t"

Coornercrnyrcque Marprrrlbr gra upeo6pasoBarrlr.fl lrapaMerpoB Crorca:

llr l:-iil ll li-i:ll,:ll;-2 o ;112,,-':ll oo o-rll,''
llo o-z oll l)-22 o oll

cTaBJr.frroqyb ,E x I4MeroT Br4A

r* (0, E) : ll;-,, ? ll 
,

lt| 00 0 Ir

lln 1 o n llft*(0,8): llo o cosE -rr,Ell.
llo o sin[ 

"o'ql]
,(;rr ga.nr,refiruero y4o6no u DTr{ Marplrqbr lrpeAcraBlaTb B BI4Ae

r* (0, E) : ro * sin [ '11 -l- cos f ' 12,

J?* (0,!E) : /?o -l- sin [.-R1 f cos ['.R2.

(12)'

(13),

(15)

(16)
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flnn ro, rL) rz D. fi,, ftr, -R, nnrorn.Elorc.s oArr, r.r re ]He coorrrolreurrfl

ao: (a, (0, *) + o* (0, - +D+,
a, : (a, (0,*)- R, (0, - +));, (17)

R2: (R*(0, 0) - R* (0, x))).

Ecru SaaoBafl saAepx(Ha rrpor{BBo[r{rc.E s HaHofi-ru6o qpyrofi trJrocxocrtr
ul, HaRJroHenuofi no4 yrJroM g r( trJrocfto crrr fr, To coorBercrByrotr{ne r{arpr[qr,r AJ]fltr.[ocHocrll jrt Mo)I{}Io IloilyqllTb IIpocTo trocJIe[OBaTeJIbIIbIM tpeO6paaonaglleM
clrcTelrbr r(oopArIHaT, T. e.

r* (q, E) : I (-- p) r* (0, E) I (rp), fi* (q, E): L (-,p) fi* (0, _E) l; (q), (lB)

MaTprrI{bI R* u L He HorfrryrarrrBHbr, rroarorry roJrbKo npu er : gz : q r.rMeeM

fi, (,pr, Er) fi" (cpr, Ez) : R*(rp, Er -i- Er). (lg)
Ec.nu {aaonafl BaAepHr{a xpor{BBoAurctr B xpyronofi cocraBJrflroqefi, uaupu-

ttrep 81, To CooTBerCTByIoqyIO lfarpr.rr{y NrO}r{r{O Ba[r.r0aTb TaH:

rr (E) : f-1r* (0, l)t: s-iErz1 (-Uz), fir (E) : L (-El2). (20)
(Daaosa.E saAepHr(a n zr-cocraurarcrqefi BErpaH{aerc.s raHr{M o6paaonr:

r, (E) : e-iErt (-E), fi, (E) : nz (- E). (21)
Heo6xo4lrlro eqe orrpeAeJrrrrb I,rarprrqy, coorBercrByroqyrc arraJrugaropy,

oplrer{rnpoBaur{o}ry BAoJrb ocu tL (cu. plrc. l):
d(a):l(-")d,(0)t(a), D(a):L(-")D(0)L(a), (22)

lrl 0rla(o):llo .ll,
llt 0 0 0il

lln o o nllD(o):llo o o nll

llo o o ,ll
(23)

B cxeuax Moryr Bcrpeqarrc.fl ygJrr,r, npeo6paayroque cocraBJr.Eroqr4e fr B A a
U B fi. Coonercroyroque Marpr{qrr otrpeAeJrrrM ran:

ll0 1il,,_lt il"-llr oll'

llo 1 0 oll

^ llt o o ollu:llo o 1 o,' Q4)illl
ll0 0 0 -1x

Ve.nrr cxeur,r Moryr 6r,rrs gr,rnonrreHbr c ornJrouer{r{.rrMrr or pacqerHbrx BeJrr{-
qIrH, r.rafrprrMep ecJrr{ yfoJr nilocHocTr[ ycTar{oBHr( paBH.seTcfl

g: go f Aq,

To Marplrr{a troBopora 6yger nr,rrna4err,

I (.p* A,p): l(q)(e -l- Acpll), L(,p I A,p)^z L(rp)(E ].2LqL1). (25)

Ecnn {aaoaarr Ba4ep}Kna ornJIoH.Eerc.E or pacueruoft r{ rrMeerc.E Baryxaurre x B
r-cocrannaroqeft

E: Eo 
_i AE_ Lx,
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TO

r* (0, Eo + AE) : r* (0, Eo) (e l- AE.rr),
fi* (0, Eo-l- Ag):fi* (0, Eo)(Z * AE..Er),
r, (0, Eo - ix) - r* (0, Eo) (e -- x,d (0)),

ft, (0, Eo - ix): fi* (0, Eo) (E - t<,5),

TAE

Bupameuur (25), (26) Moryr 6,rr upuuerreubr, eclr ueo6xoAtrMo B .ffBEoM
BtrAe Bbrpastrrs BaBrrcuMocrb uoJr.Epr{Baqtru or trapaMerpor A e, A E, u.

Ilpunegeu erqe ugBecrgbre coorgortreHtr.E [6]. B crysae, ecJrtr {aa-a raueuflercfi.
tro Bar(oEy

E: z sin{or,

TOrAa

sizstn}t :.Io(z)'.* z i t*(z) cos Qnat)n:L
+ 2, i Jrn-r@)sin ((zz - I) ar),

N:L

(28)

r4e .,I, (z), Jrn (r), Jrn-t (z) - $yuHqrz Becce.rs. Ecrlr orpaEuqnrbc.E [ByMfi
trepBbrMr{ rapMouanaMu uo S), r:o

cos (z siniQt) :',ro[(z)[*L2Jrl(z) cos2d)t,

sin[(z"sin'QI\ : 2J !(z) sin Qr.

Paccuorpuu retrepb cxeMy troJr.nplrMerpa c Bpaqarcqefica Sasonofi trJracrzu-
rofr (puc. 2) ll ,21. flo,q xax4rrrr yBJroM cxeMr,r trpuBeAega coorBercrByrcqas
Marptrqa. 3anrlcr,rsas r4x trpouaBeAeur{e, troryqaeM

fi,":, (+)r(+), (+1)rt-p,)D(+) R*(-T,€)r,*. (2e)

,{nn uporpamurr Br,Ipaxer{Ite (29) rrorrnocrbro otrpeAeJreuo: rrBBecrubr Bce
rutrbr rrarpr{q. floarouy AocraroqHo BBecrrr (29) n cuNrBoJrbEoM nu4e r 3BM.
flporpaurrtofi upono4trrcn 4anruefturar o6pa6orxa (29). B .racruocrr, oEa upeA-
cTaBJr.EeTC.fl B Br{Ae

Iuu,*: ,(-+) D e)L(+") ILo ), Jo(22)L2-2J,(22)sin ei.LL-l

* zr z (zz) coszefi . Lzj, (- +) D $) L(+) 
"

x 
I 
r,oa*(0, E) ro - * rr**(0, E) r.' + + LzR*(o,E) r,, )-

I (LoR*(0, E) l, - LrR*(0, E) Io)sin Of *
* (LIR"(O,E) Lr 1- LrR*(0, E) Zo) cos f)/ 1-

4

+)-ltra.Q,E)Lz-LrE,(0,[)tr1)cos zat1I,*. (30)

Orousarergubrft peayJrr,Tar, uonyueuur,rft lramunofi, r\tolr{rro rrpe4cra"Ei
B BUAe

rs,,u,x: * l( -r zrt(#) .t" o,,) 1o + +(r + "o. 
4at -

- 2rr(#) .," o,r) I - + u sinlQt- 7 sin 2ot1 . (31)

7 lIsB, I(plrtrcxofi odcepnaropnn, r. LXIII tg3

|2 0 0 oil

':ll::::ll
llo o o 

'll

(26)

(2t)



flogc:ran.n.ar qIltcJIeHHoe BHaqeELre Jr(n/2) I4 yqurbrBa.fi aMtrrrpuqecfitr troJry-
seHurrfi xoa{{uqneur ocna6nenrafr. firrTencnBrrocrrr currraJra B cxeMe, Bbrpa?fleurre
(31) ruomuo Batrr(carr B BtrAe

I y,,u,x: (0,189 f 0,214 sin s)1t) /o + (0,095 + 0,095 cos 4Qt -
- 0,107 sin o1t) I - 0,095u sin 4ot - 0,095 v sin2at. (31',)

Iepeftgerrr r( paocMoTpeHuro cxeMbr rpexr(aEaJrbHoro ctrer(rpopaAtrotroJl.Ep?I-
Merpa c Saaoarrlr BparqeuueM [3]. Sror rroJr.spnMerp paccrrtrrau Ea uaMepeuus
rrapaMerpoB Croxca I, n V, Ha puc. 3 rao6paxtena trpuHqutrEarbua.s cxeMa
oAuoro rrB nauaJroB troJr.flpuMerpa. Auaxua pa6oru troJrflpuMerpa EarrEeM c pac-
cMorperrnfi yana Saaonoft uogyraqau, neolpalneHrroro ua ptrc. 3 cunsoroM @M,
Cxeua ya;ra {asonofi rvrogyrrqlllr tror(aBara ua prc. 4.

Cs.flar Me)fiAy KoMtrorrerrrar{I,I BeKTopa E ra nxoge I{ BbrxoAe EToro yBJIa [aer-
c.fr Br,Ipa)fieHr4eNl

E,r,,x : lapl,,_(+,+) + o(+),"(+, #) ,, re) ,.

, ..(- +,+), (+),]'u.*,
lTJIII

Esu,x: icr*(0, E) Br*. (32)

Taxunr o6paaorr, aror yBeJr coorBercrByer tpaaonoit rrJracrurrl{e c BarlaBAr,IBa-
nuen I u Barer{ o6parqeuuio ocefi Hoopgurrar fi1 !/ .

B nrore r{arpr.rqr.roe Bl,rpair{eurre AJrfl noJr-rrprrrrerpa c Saaonrrrr MogyJrflToporr,
corJTacHo plrc. 3, Barrrrlxerc.E

1"o,* :, (+), (- +), (- +) L e F), (- *) "
x D (o) , (- +) , (- +)c.R* (0, r) r,,,.; (33)

3[ecI,

p: +sin f)11, E: +sin Or.

B peay;rrtare rrocJre o6pa6orxlr (33) na 3BX{ rmr uoJryqlrM

Iy, ou,, : *{(, - 2r,(#) .r. o,r) ro - [r,(#) -2ro(*) r,(*).,"orr *
),2r, (+)cos 2arl u ,, 2rt (#) .," wvj . e4)

Vs[Trrsas oc.ua6nenue ],rrrreHcl4Brrocrrl crrrrraJla B cxer{e r{ Bar{eH.flfl Jo@12),
Jr(n/2) w Jr(n/2) rdx ql{cJre}rnrrrru BHaseH}T-sNrrI, nory.rur{

-fu, 
"u,' 

: (0,149 - 0,169 sin Q1r) /o - (0,070 - 0,080 sin Orr *
+ 0,075 cos 2Or) U l0,1"69 sin OrIl.

B o6enx llaccMorperrlrblx cxerrax A.rrfl fiorrrreHcaqrrrr lrerroJrflplraosauuofi coc-
ranlaror4efi na qacrore Q npegyclrorperro rroAr{Jrroqenr,re rer{eparopa [yrra -Ha pnc. 2u3'arouecroo6ognaqeHo 6yxsofi ll. O.resllgrro, Ira Bbrxo[e o6er,rx crerl
I{Ii I4IIEEII

r{'u,' : , (+) , (+) , (- +)z (-rr) , (o) ril
IIJIII

rr _t (1 _-U,BbIx-r\9 "I\, / /.I,8\'H \, ,,(+)sirra,i) tl, ,,.
,(o cux nop rrbr He yrrpITLrBaJltr orriJrorrerrr.rfl nprr r{BroroBJrerrrlll rroJrflpl{rreTpoB

or pacqerr.rbrx napaMerpor. f{;rn noJrrrprrtrerpa c cpaaonr,rr.r Bparqerirrer{ BoB}{o}firrrrr
OTft.TIOHEHIT.fl B AN,IIIJII,ITYAE IIAPAXIETPA €:

t: (Eo + AE) sin Qt, Eo: nl2, A€: -l- 5'.
Coornercrnyrcrql{e r4BnreHerrIr.rr rrapar\rerpoB Br{xoA.rrqero uBryseHlr.g rroJryqrIrI,
o6oauasaq (33) rax:

for* : .1l.f r* : AR* (0, E) lo*. (36)

,1,94

(35)



l/-)fi
,e, fz, € )
/=szt
t-Ze-2

I r lrT, -ft
"(f) 4-/,) "(f)

ylr= z sin 9, t
JL

4

t'--v
t(-/,) ,(f)
/r=-7

Pnc.2. Cxeua no;rxprlMerpa AJrrr r,rBr\repetrr,rrr flaparrerpoB I, Q, V, IJ
MoE'y - oaBoBaE rIJracrI{HIta X,/4, Bpaularcqaflc.E c yuroBoii cHopocrbro y : ar. Mon f - Sepprlronnft lro-
gyJrHrop. B - BeErr.rIb, A?r - aHafluBaTop, lbrEeJrflroqr,rrl .nrruer"ruyro cocTaBJrElorqyrc

Puc. 3. Cxelta oguoro trB fiaraJroB rroJr.flpr,rMerpa AJrE r.roMeperrr4.a napalrerpon .I, Z
{)]l{ - *a3oB6rft lrogylnrop. OcTarbHr,re ooo3HaqeEufi Te E{e, qro Ha puc. 2

Pnc. 4. Cxena $aaonoro MoAyJrxropa
(Do - Saaocgnurarorrlar rrJracrrruxa tu/Lo ea

IOJIflpLIMeTpa AJIrI IIsIlyIepeEI,IE IIapaMeTpOs I, I,'

- 
yaeJr oa3oBort BaEeplr{Hn Errr HpyroBofr cocraBrrflrcilIert

I rrl+n
I t,r,(t,€,) "(f)I I -,i" si-n "ar| ' ,u t
! .t,

I t -::-
i_*-._-_-.-__.*

lr
+a,ff) z{-t) z(f)

f o= f csin:.1f
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Cnrrcn o6oaua.rerrrafi" A, B Hoerr r4B cpaBlreHr4r{ (36) u (33). Izicnorraya (26),
HaxoI14[r

Aloo,* : AE si]l Qrlinllo-. (37)

TInn noc;re ue6onr,nrux Bbrn.[aAon

Aly,oo,* : + L(- r. (i) , ,, (+))sirr e1t' t rt(+) .". zatuf :
: LE10,742 cosZQt[J - 0,056 sin OfIl]. (38)

Cpanrruran (38) u (34), npllxoAr{rr H BbrBoAy, rrro paccilrorpe}rHarr HeroqHocrb
B I{BroroBJreHI,Irr y3JIa {aaonofi rroAyJr.flr{r4r{ He [pr4BoAI4T H HaJro[ieHr,rro napal{er-
pou Croxca Ha Br,rAeJr.flerrLrx qacrorax.

Br,rrre 6rr;rtr rony.reurr r[oprra.nrplre ]rarpr4rrHbre Br,rpa]fielrI4.E (29), (33),
otrzcr{B&rotr{ue pa6ory pacc}rarpr{Bae}{brx troJr.Bpr{MerpoB. Auanraa err4x B],r-
paxreuufr u noilyqeHr4e RoHxperrrr,rr qrrcJrerrur,rr Brlaqeutraft Arrfl napaMerpoB
Croxca Brixog.aqero flBryqeHr,{fl Ha raplroHunax qacror Q, u Q, Moir{Ho rrpoBecrr4
ua OBM. Flzxe trpr{BoA.Erc.fl ocuoB}rbre npr{Hr{r4rrbr paapa6otanHoft uarrra upor-
paMMLI.

Pac.rer Haxofi-nn6o cxerrr,r Br,rrroJrHgercfl B ABa arala. flepnaa [porpaMN,Ia
AeJraer Ba Hac alrre6parzuecHrae upeo6paaoBar-rrr.rr AJrfi Kalr{Aoft ua nrrger.seMr,Ix
qacror MoAyJr,rrrlr,rld. Itouxperuo BbrrroJrrrflrorc.rr cJreAyrotqr4e onepaql{I{:

1. Ecrur o" m f: - r{oAyJrr{pyeMbre napaMerpEr, B ctr{MBoJrbuoft crpoxe rrporra-
BOArlTC.fr SaMerqeHr{e:

D (a) <-L (- a) D (0) L (a), fi"(13, E) .- L (-0)ft"(0, E) Z(B).

2. Pyxono4crBy.rrc6 BaAaHHbrM cnrlcnorr trapaMerpoB, rrpouBBoAI{M paaJro--
ETEHI4E

L (a) .- lLo 4- sirL 2a,L, * cos 2a[,2],
fi* (0, F) * [Ro * sin 13 ft, * cos P.R2l.

3. Pacxprrnaer,r RBa[parurre cHo6xr,r rr crpor{xr na6op cl{rlBorlr'trbrx crpolt.
4. Itam4aa I{B cI{L{BoJIbHr,rx crpo}t B cBoro oqepeAb paBAeJI.Eercn ua ua6op

crpor(, ecJrrf BHyrpr{ He Bcrpesarorc.s anaxn *,-.
5. Ilapal.rerpuqecnue sin p, sin q, u r. rr. Br,r[eJr.Erorcfi B orAeJrbu],re crrNlBoJlb--

EbIe C'IpO(II, COOTBOTCTByIOtrIIIO I{aTpuSHbIxf CI{IIBOJI],HbIM CTpOI(a^I.
6. flporasneger{r{-rr trapaMerplrqecnrrx cr{HycoB paeJlararorcrr nyrel,I r{Iroro-

ft parHoro rpr.rrreHer{ux $oplry,nrr

-r-p + #)l
7. Ilpunogarcx no4o6uEre qJIeHbr oruocrrreJrbno BErpameunft tlrua
sin (/cQt), cos (kQt), k : 1,2,3...
B. [Dopuupyrorcfl uep$oHapmr r{arpusHtrx nr,rpaxrennfi, coorBercrByroqrrx

yr(aaarrH6rr{ u n. 7 crr}rycaM rr Hoc}ruycarf.
FIa arolr [porpal\{r{a I aanansl,rsaer cBoro pa6ory.
flporpaulra 2, n Horopoft oupe4ereHbr Bce rl{rrbr }rarprrq, [pI,IBeAeHHr,Ie B],I-

trre, I,IcrroJrbsyer nep{ortaprrr, BbrAarrrrrre nporpaurroft 1, r nrrgaer Ha ueqarb.
ql{cJreHHr,re BnaqeH[rr ]ruo]rirlTeJreft npu Bcex ilapaN{erpax Ctoxca traAalotrtrero
rrsJryqeHrrfl. Ilpoqe4ypa flesaru rroBTop.rrercrr l\trrr Bcex raprloHrln sacror rroAy-
JI.sqrrr{.

Mr,r uageeucfl, qro rrpe[craBJrennr,rfi agecr, cI,ruaorr,nr,rfi r{erog rlocJIe Hena6e}ri-
uoft gopa6orxu rrafi4et ilpr,rxroHeurre npl{ rrccJreAoBarrrr[ pa6orr,r rroJr-flpllil{eTpoB.

Arperr, 1979 r.

l. Epnwee H. 8,, Tuu,un M. 8.,
43, c, 3,

sin osin P : +['i"("- 0 + *) - =,, ("

JInreparypa
L[eemnoe JI . il.- I{aa. Itprrltcnoii actpo$ra. o6c.,'1977,

2. Ileernnoe JI .II .- ?Ian. Hpnucnoft acrpo([la., o6c., 1974,50, c. 189.
3. I{eemnoe JI.VI.- [Iau. ]tpnrucnoft acrpo{ua,, o6c., 1977, 57, c. 189.
4. Varu?pacenap C, Ilepetoc nyurcroft aueprutr. M.: lleg-ao trEocrp. lzr., 1953.
5. Pavnoecnuil, I. H.- llaa. ltpuucnoft acrpoSua. o6c., 1961,26, a.63.
6. Beil,maten, 1., ?p1eiln .A. Bncme rpancqeugeuiune ftymquu. M.: Hayna, (966.
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AI{AAEMUfl HAY}I CCCP

I4 3 B E CT ]4 f I{ P bI M C IT O II A C T P O O }I 3 I1 TID C Ii O lU O D C ]I T'B A T O P II I{

Tou LXIII, 1981 r.

vAIt 531).216.2"'

H BOIIPOCY O HAHECEIIIITtrT IIOBbIX OTPA}T(AIOIIITIX CJIOEE
HA SEPHAJIA rrI,I4BOpOB B I]POUECCE ITPOBEIEHIIfr

BHE ATMOCOEPH r,IX I{CCJTE IIOBA}rI4Itr

A. B. Epyrrc

Boccrauon;rcHr,rc oTpalr{aloulirx cnoiicrn aelrxaJr olrr{rrecr{rrx uptr6opon IUrs BrrearMo-
cdrepnrrx lrccnegouauuii [peAJralaercs ocyqecrr]JrflTrr r{a[cceHrre]r orparriarou1r,rx nonpr,rrr,rft
B npoqccce oftcrlJryararlrrr.r rpfir\{o na op6ure tr{C3. Ilpr,rroAr.rrcrr lrpocroii rpa{oar'ra.nr.{1'[qe-
cnnii Irretog pacqera pacflpeAe"[eHrrrr ro,lrqnHr,r EarrLrJreHrroro cJrofl ilpr.r r.rciroJrr,soBarrrrrr He-.
CI{OJITRIIX OTAeJIITIIrIX l.rCnapttteneti.

TO TFIE PROBLEX,I OF COATING THE IIIRRORS OIT DE\TICES DTIRING EXTR.&.
ATI'IOSPHERIC EXPERINIENTS, by A. lt. Bruns.- The lestoratlon ol'rellective coating
of rnirrors on the devices aboard the satellites during space expefiments rnight be done in"
the operational phase on the orbit. Tlie illustration to the simple graphical and analytica}
methocl of cornputing the distribution oI sputtered level thickrress, using several individual-.
evaporators, is presented.

flpu uponegerrutr{ Brrearrroc(treprrrnx r{ccJreAoBa}rnfi c annaparypoii, coAep}r{aqeft
oITItrIec(Lre S.IIelreHTbr, BcelAa BoSr{I{HaeT olracHocTb lrx Aerpil[al{lrll B peSyJIr,TaTe
BO3AeficTBI4fl pasII,IqHbrX 6aHrOpOB I{OCxrI4qeCHOrO npOCTpilHCrBa. B SaBIICI{MOCT}(

oT cneiII4{LrKI{ I(a}r{AOrO I{OIrItpeTrrOrO sn0lepuMeH?a lloirieT 6r,rrr, npunrerrerr ToT
r.lJrr{ rrrrofi MeToA CoxparreHl{fl onrltalecril,rx xapaHTepl,Icrr,r( anilaparypbr.

Itax ogun r{B AeficrBerrl{rrx rrero[oB 6op66r,r c yry[[ieHr{e1]r orpar{aroqux
cBoficrB Bepl{aJr, oco6enlro cpeArrero }I HpynHoro paauepa, rroirierr 6rrlr pexo-
[{e}rAoBarro Harrece}rlre (rroBolo)) oT]la,riaroqero c.rrofl Bo tsperrfl . aKcrrJryaTar{r{I4,
Dpx6opa HenocpeAcrBenuo Ha op6lrre l1l.

B npaxrune roltprlrt{.rr BepI{aJr B }ra3errHr,rx ycJroBr{.sr Har,r6o,rree pacnpocrpa*
I{eH CIIOCO6 TepN{OrroJrer(yJr.frpl{oro lranl,rJrerrurr. CyT't nreToIla SarirroqaeTc.E B Totlr.
qro Ha BepnaJle, rol{erqeHHorl B Bilnyyi\{nrrfr o6r,elr, nouAeHc}lpyerctr r\roJIer{yJI-Ep..
nrrfi uyvox rrailBrJl.Eer{oro Belr{ecrBa.

B Hocnru.recKorr npocrpalrcrBe, B ycxoBI{.Ex ecrecrBerinoro Banyyi\ra, B&,(a{&,
Harrecelrrrfl rror{pr,rTlIflj cBoAI{rc.E ri no.nyqeHr,rro rpe6ycrroii pannouepHocr}r rro-
KpriTl{fl Ha ycTaHoBJler{Hotrr n npu6ope SepHaJIe c Ilol\roulblo pacrroJloinerrFrlrx TaM
)fie LICnapITTeJIefi. 34eCr, Beclnfa cytqecrBerrrlbrtrr oHitBbIBaeT0.fl rrpaBI{Jrbrrr,Ifi Bbr6op
KOrrcTpynr{I4l{ I{CnapI{TeJIert, ItoTopbrc /loJririHr;r Ira6orarb B rreBecorrocrr{, ccsAa-
Barb c0opttrrpoBalIHr,Ie N{0JIeltyJr.rlpIII;IC Ilyallttrr,6rrtr, orionorflIrlrrblrlu no ol]epuo-
trorpe6JreHr{ro, BbrAepH{I,rBarr, Bu6paqr,roHnbre r{ Jrr,rrrertrrr,ie nepetpyar{rr.

TexHr,rxa rroJrytleHrr.s orrrr,rqecxlrx ilor{pr,rrufi c panrronrepHofr Toflr{uHoii no.
Bcefi noBepxrrocrrl B l{aaer{rrrrrx yc.rroBrr.rrx orpa6orana [ocrarorruo xopomo [2,3].

Halr6onee [pocro?i crroco6 - rrcrroJrr,BoBarrl4e r{oJTbr{eBoro r{cnapr4reJrrr 13, 4}
c AlraMerpol{, paBIrIJr\[ ]IJIrr Hecr{oJrrr}to Nrelrblrrrrt{ [rralrerpa rroAJro]rinlr (t. e. uo=
Bepxrrocrlr aepxa,ra).

Tonu4ana cJrorr B roar(e P orrpel{eJrfercrr no {opuyne TopHgnitxa

(t)
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lge M - rroJruafi Macca HaBecnr.r, p - paccro.flHr{e or r(oJlbqa Ao noAJIo}Hnr{,
6 - unoruocrb rrarlbrJl.Eel{oro MareprraJra, dQ - a;relreurapuuft orpesol( r{c-
rrapr4TeJrfl, fi -- ero paccro.EHrre 4o rovnu P.

Mero4 rroaBo.rrfler [oJryq[Tb xopo[yro paBr{olrepHocrb AiLfl Bepr(aJI MaJrbrx I,r

cpeAHI{x paaMepoB. ,(.rra uonpurug 6onsrurrx sepnaJr r{crroJrbayror rrecxoJrr,Ho
Hol.IqeHrpuqHrrrx I4crrapflreJ]brrbrx KoJrer{. flpulreurercfi rar(E{e p.sA Apyu{x Me-
ToAoB, Aarcrqr{x xopomee pactrpeAeJreHrre tro roJrqrrHe.

B o4uou I,IB rrlIx I{ctroJlbayercfl BacJrorrma, I{r{ercqa.E crreql{aJlr,no no4o6pan-
uuft ttonryp r,r Bpaqaroqa.rrcfl Me?HAy r{cflapnreJrer{ rr rroAJroixnoft. BamubrM r\{o-
trreHror{ B aroM Mero[e .sBJl.flerc.rr pacloJro]fierrr{e Ha ognofi npruofi oclr Bpaqe-
IrIrfl SacJloHnr{, qerlTpa r4ctraprlTeJlfl II rro[JloEtr(r{.

llorrayacr ETI4lvr MeroAoM, NroE{Iro rre roJrrrno uoflyqam, paB}roMepuble rrJIeH-
ItI{, Ho II rrJIeflHIr c ro.nquuoft, rrsx{eH.firoqefics or qeuTpa tro BaAar{Honry Bar(o}ry.

flpyroft qacro rrplrMeuselmrft cuoco6 ocHoBarr Ha roM, sro paclpeAeireurre
ToJrIqIrHhr cJlofl, rrogo6uoe pacupeAeJrerrr{rc or HoJrbqeBoto IrctraptrTeJr.fl, Moxte'r
6r,mr uonyueHo or roseq[oro LIctrapIrreJI.E, pacrroJloxtertrloro BHcqeETpraquo orr.ro-
cl{TeJrblro rro4Jrox{r(r{, rryrex{ ,nu6o ero Bparqenr{.rr, nu6o apaqeurrs rroAJro}rinr4 [4J,
BnIa4y rpy4uocrefi rpoBeAeuu.s ror(a K trogBrl[ruor{y [ctraprrreJ]ro trpe4nosreur,re
oT[aeTc.tr BparqeHr{ro rroAJloEtr(rr.

Hecuorpa Ha Bce AocroIrlICTBa rrepeqficfleutrErx MeToAoB, orrlr He nroryr 6r,rrr
peHoMeHAoBarrbr Arr.fi trprrMeHeEr{a a upu6opax, ycrarraBJrrrBaeMbrx ua 6opry 7IC3,
TaK KaH flpeAloJlararor l{axo}r{Aer{I{e Bo BpeMfl rratrBrJrerrtr.fl HerrocpeAcTBeHuo
lrepe4 fionpbrBaeMoft nonepxuocrr,ro AoBoJIr,Ho rpouoagnoft Horrcrpyr(qrr:r' vrcria-
pr{reJr.E, troBopaqr,rBaroq[xc.rr 4uaSparu u Ap., noropbre ueo6xo4zuo y6trparr ua
IIOJTfi sperrlrfl Sepr(aJra fiocJre oRoHsaHu.fl rrpoqecca Hafir;rJrerrrr.E,

Illcuorraosau[e E{e BcflKI{x BblABl{}firrbrx ycrpoftcrn r4irrr BparqeHrre caMrrx
LIaubIJrfleMbIX BepI(aJr B ycJIOBI,IflX AKC[eprrMeHTa B HOC[,rOCe CyrqeCTBer{Ho crrr{}fiaer
IraAelr{HocTE Bceft c[cTeNrr,I, a BaqacTyro [pocro rexHl{secKu HeocytqecTBrlrMo.

Iloarouy ocHoBHoe BHr{ilraHr{e HaMu 6rr.rro o6paqeHo Ha paaBr{rrre peAno
nplrMenfleMoft 4nr HarreceHl{.a orpa}r{arcqero rroltpbrrl{.fl Ha BepnaJra Mero4r{nrr
c rrctroJrbaoBaHI{eM oAuHorlHr,rx r{cnapr{TeJrefi, pacuo;ro}Herrrrbrx nue pa6oueft auep-
Typbl Bepxana. CyrqecrByer ABa ocrroBubrx rr{rra Ar{crperHr,rx ucuaplmenefi:
c uarofi [Jrorr{aAF,ro z rosesnbrfi. B uepnou N{oJIer(yJI6r, r{cfiapfle]{bre c ua;rroft rrJroc-
roft nonepxnocrpl, I{Meror orrpeAeJlerruoe pacnpe[eJIeHI{e [o yrJraM (o6rrvuo Bamorr
xocnuyca). Bo nroporr, roseqHol{, rrclapeHrle [porrcxoAr{T c uanoft c{epuuecnoft
IIOBepxHoCTI{, Eanpr{Mep r(arrJrII pac[JIaBJIeHHoto BeIqecTBa, v IIpaHTuqecHI,I
tr{sOTpOlHO.

Paccuorpuu aror cnyuaft uo4po6uee. Or ncuapnre,nn A (puc. 1) B rrpoorpaH-
crBelrrroM yure rJrrr trpoxogr{r rrorox Morrer(yrr c lraooofi d,M : M, *-. Sgecr M o -
tro,Trroe fioJrr4qecrBo rrclapeurroro BzeqecrBa. Sror rroron, ocam4a.scb Ea aJreMeHT

trortepxEoCrI{ trOAJIO}nRn d,S : =I-=do, pactroJlox(ellurrftna paccro.firrr{r{ .R uo4
cos q

yr.,roltvr p K trorony, coa4aer Ha HeM cnofr. c rroBepxHocrnoft nnoruocrbro rpl

"r:r^-:4lrcosrp: ##, (2)

r4e ,I/ - paccroflEue or paotrhrJr[rreirg [o rroAJroffiRa.
. B ctyuae oguoBpeMerruoft pa6oru EeoKoJrbKEx usraptrrenefi ooarrgaeroscxofr.

c roJlquEoft, panroft cyMMe oJroeB, oca)fiAellHhlx ts Ea[floft ToqRg troEJro]Kr{rr
[arI(AbrM trctrapr(TeJreM:

(3)

Xorn aro Br,Ipa)fieHlre trpaBr.rJlr,Ho orpamaer coorrrolre]Ir{fl Me}fiAy fiapaMerpaMu
LrctraprrreJrefi r uausrreur{blM ,rMr,r cJroeM, [oJ]baoBarbc.E rrM neygo6uo, Ilpll xoru-
qecrBe I{ctraprrreJreft 6onrue AByx Br,rpaffieHrre (3) upe4craBJr-rrer co6ofr. ypaB-
I.reHr{fi Br,rcoHr,rx creueueft c }repaB[eJrflroq14Mrrcfl rrepeMerrHtrMr{,
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Bm6parr HyrfiHoe HoruqecrBo rrclaprrreJlefr., nx IroJIo?fieHI{e oruocflreJlruo
rroAJrolHnl{, a rar(x{e oilpe[eJlrrrr, SHaqeHtre roJrqlrrH lro BceMy troJIIo troAJ]o]fiIttr
MOrr{Ho, troJr},3y.scb rrpeAJraraeMulr rpa{oauarl4rlllsecHuM MeroAoM. Tax Hax uac
n ga,rr,ueftueu 6yger r{HTepecoBarb He a6conrorsa.s roJlrq,I{Ira cJIo.E, Itoropafl
corJracoBbrBaerc.E c pa6ouulr Al4anaaor{oM AJTI4H BoJIH onru.recHoft clrcreMbr I,I

JIeIHO peryJlllpyeTcfl HOII4qeCTBOM I{Clapr{eMOIO BeqeCTBa? a OTHOCI{TeJILHOe

pactrpeAeJreHr{e efo rro troBepx}rocrr{ troAJro}fir(rr, BBeAeM rropMr{poBaHrryro roJI-
rr{r{Hy

. tP /I1\3 /r- r, :\:R-/:\
Va+ni+1r, )'

(4)

34ecr, T - orrroueur.re rroBepxuocrnofi rrJrorHocrr{ (raru tonqunr,r) rraur,r.neHlloro
cJro.s B nexoropofi roqre P uoA,norxxl{ K coorBercrnyrorqefi BeJrI{qlI}Ie s rosxe O
(cru. prnc. 7), t, U - KoopAr{Harbr rorrxfi P s fnocxocrl{ tro4Jro}Itxrtt.

Pacclrorpulr oAuoBpeMeHuyro pa6oty [Byx r{ctrapl{reJreft. flycrr, oEpI pac-
troJrorr{eHbr B rorrfiax A n B (puc.2). Torga ua (3) u (4) uoprrlupoBaHlla.fl roJrtrlrl}Ia
crrofl -t B roqxe P @; a) 6yqer

/ AO, \3 / BO. \
':@)\-BT)'

rI

(5)

llprllrelvt paccrosur4e Me]r{Ay r.rcnaprlreJr.E*rw OrO, paBHr,rM eArrHrrl{e ,olrYo""

CqrrTaTL, .IrO o6a I{ClapI{reJIfl HaXOA.trTC.fl Ha OAIIHaKoBOI\[ paCCTO.Esv11l1 fu - d:
BO.,:# or troAJlo,flI{u. Torga (5) uoxruo 3atrr{carb (cu. puc. 2)

":(
\',-/ /' \'
/ \ tr!f-;y7-i +1,3 1

(6)
1r;rTnr+T

(h

Bnegen ilapaMerp r : 1[ rz -y yz, npe^craBJrsroquft AJr_rrHy pa[I4yc-Be*ropa,
rrpoBeAegHoro trB rraqaJla I(oopAIIEar - roqgfl O1 n roury P c tonq,uuafi c,'1ost.
Ilogcrasus r n (6), troryquM ypaBueHrre rpaer(ropuu trepeMeqeHtrr KoHqa Ber(-

ropa? I(oTopafl IIpII ilpl4H.flToM SHarIeHIlI4 paccro.flHl{.fl D rpegcrann"set co6ofi
JrrrHrrlo trocro.gHHof T0JIETTHbI -t:

r : 0,5 (L * r' + h') - 0,5lth-B - (r' I h2)-"'''7-'i",

A:(r2-r270,t.
Bu6par h n aagan1scb Buarreur{gMr{ AJrr4HEr r, Mo}r{Eo nocrp{I{Tb ce}reftcraa

nrauufi panuOft TOJIIqI{HrI, EaIIbIJIeHHbIx AByMTI I4ctrapl{TeJlflnru. ,(lr AeMOI-ICrpa-

rlr4lr rrpaBlrJrbgocru MeroAa pacqera Ha pr{c. 3 npunegeubl peayJlbrarl;r oAHoro IrB
rrpoBe[eHgbrx l.railr,rJreul{fi c,to.s aJrroMr{Hl{fl. ,[na ucuapureJl.E paBMetrlaJlrrcb B Ba-

myyrrauoft r(aMepe Ha paccrofl:nun240 MM [pyr or Apyra u 140 rvrrvr or troArIo)I{H}I.

Hatr,rneuue trpotrBBoAr.rJrocB Ha npflMoyroJrbHyro greHJrflHllym trJIacrr{Hy' Irplrqer'I

r{cnapr{TeJrrr pactroJraraJrl{cr, tro ee Al{aroflanu. Ha puc, 3 Batrr{caHbr SHaseIII'IrI

TOJrnlI4HbI CJIOfl B paBJII/IqHLIX TOSKaX trOBepxHocTI4, BLIpa]HeHI{bIe' I(aK n n (4),
B oTHoctrTeJIl,Hr,rx e[I{HI4r{ax. }tpecrlrxalrrl o6oet{aqeHr,r roqxfl, troA Koropr,I]\'Ilr

rraxoA.flTc.E rtctrapl{TeJrr{. Talr }fie rrpoBeAeHbr pactlerrrble rrSoroJlu,uHrrble JrI{HI'Ir{

Arfl cilysa.fl h : 0,6. I{a pucynxa cJreAyer, qro coBra4eul[e enctrepI{]\{erlra c pe-

SyJrbTaTaMI{ pacqera AocraTocHo xopo[ee.
Ecnu rpe6oBalrrrfi H paBHoMepuocrr{ cJrofi }Ie oqeHr, Br,IcoHIr, yAoBJrerBopl'r-

reJrbHble peByJIbTaTLr MoryT 6uru, uonyuellbl ylxe c__AByMfi lrcrrapl{TeJrflMll' pac-
rroJrolr{eHur,IMl{ IIa AocrarosuoM yAaJIeHnI{ h> l. Ha puc. 4 upegcranJleHr'r ce..

meftcrsa l{BoroJlngluurrx lunufi upu pa6ote AByx Ilctraputeneft [rrfl paBIucIIbIx
aua.reuuft paccro numfr. h.

I(ax nragr.ro I4B pI4c. 4, c poCrolrt h panuolreplloorb crro.fl yilyqmaerc.fl, oAHaHo

cHr{H{aerc.E a{{exrunuocrr, pa6orrr pacrrr,IJll{TeJrrl rl ocJlo?fiHgerc.fl r{oJIJIrrMI4po-

BaHI4e [yq1a reM trJrr{ r{r.rr,rM ctroco6olr, upeguaBHar{eEHoe AJr.tI Saqr{TbI or tror(p],I-

rr.r.fi aJreMeHToB noHCTpyr{r{I4tr upu6opa, pacrloJro}r{euurrx s6ilualr or Sepr(aJr.

,[alr,uefiureq noBbrrxeHr{e paBrloMepuocrlr rlarr,IJreHr{fl Mo}r{er 6r,rrr, goctur-
rryro yBeJrr{cegueM Holr4secrBa r{clapr{reJlefi. Itax yr(aBbIBa.JIocb, Bblpa}r(eune (4)

[Jrr{ ToJrqI{Hbr cJrofl upu 6onr,uoM noruqecrBe l{cflapr{reneft MaJIo fipr{roA}ro AJII

(7)
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upaItTI4qecHoro trpIrMelIeHrr.fl. floarolty rrpeAJIaraerc.E cHaqarra aHaJr11rurrecfiu
uo (7) paccqurarb^r(aprl{Hy AJrfl AByx lrcuapurereft, otc:roaqrrx or rroAJroprnq
ffa paccroflHvre h. Sarelr, troJrbsy.rrcb trpr{Hqr.rtroM cyrreprroStrr{r{u, upoBecru rpa-
{,uuecnoe-uocrpoeuue I{BoroJlql{Hnnrx rraunft gna necnotbnux trap rncrapurer'eft.
Ha puc. 5 u-ao6parHen pe.r^r,e{ cJro.E, trocrpoeuurrft rar(uM MeroAoM AJrs rpex nap
ucEapl{TeJrefi, a ua puc. 6 - AJIfi 4nyx. TounltMr- lrlg:usMr( tror(aaagrr r{BoroJr-
,q,ulrHble Jrtrurrrr Airfl or[eJrbHblx trap ractrapl4TeJrefi, rolc,rrrlrfr. - A6rtr Bcex uctra-
Bureret BMecre.

lPuc. 1. tr4cnaperre rrB ToqeqEoro r.rcfiapr{TeJrn.A sa ane,\resr nog;roxHra dS

iPwc.2. trilcuapeulre r{3 AByx rorrerrur,rx rrcflapnreJrer'r A tt B s rorrr{y rroAJroxrxu P (x, y)

ilPnc" 3. 0ncneprauenrafir,Eo flofiyqerrubre BEaqeErrE roJr[Ir{E6r crrol B paarr.rrrErrx roq(ax 11o-
liEiepxEocTrr

Illrpuxoarruu Jrr,rHlrflrltr rroHasalrbr r.r3ororultrHHbre ypoBHrr, paccqrrraHHr,re no (T) gls h : 0,6
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flpu gocraroqroM y[aJrenrrr{
or troAJroxrnn (h :0,8) o4norot-
qr{Hrrr,re ilvtavrvr upu6ruxrarorcr
ro {opue H r(ourlenrprqecfir4M
g1tpyrrtuocrfiM (c,'r. puc. 5, a).
Hepannolrepnocrr, cJro.tr AoBoJIbrro
BEaqr4reJrbua.s, 6-l-6,5 % (uog ne-
paBHoMepHocrBIO CJrO.fl trOrrr{Maer-
Cfi OTIIOCTTEJIbHOE OTITJIOHEHtrE
TOJIIq,UI{bI CJIO.fi OT ero cpeAr{ero
AEaTIOHI/I.E Ea trJIOqaAI4, OIpaHI{-
qeruoft eAuHuTrHbrM guauerpolr):

o taora 
- ?mirr

r )-t"max I 'miu

flo uepe trpll6rux{enurfl v.cu.a-
ptrreJleft H tro[JroE(He h:0,6
xon6urypa \lrfl clro fl ycJro)nHrrer-
c.E, rrSoToJrtrII4HHbre JrI{Hr4r4 I,rSrII-
6arorca (clr. puc. 5, 6), u rry:a
h: 0,5 troA rrclapureJr.flMr{ tro-
.flBJrflrorc.fi o6racrr.r c yBerr{qeu-
rloft rorqlruoft cnos. Ognano ero
o6qaa paBrroMepuocrr, yryqrla-
eTc.fr.

flpn rpex trapaxl{ctrapureJrefr. a h: 0,5 (cu. prc. 5, a) uepan,oMeprroorb
cocraBJr.ser..6 : -12,3%, upuuerr, ecJrrr npefle6peus^neauaqr,rrensuoft rnoqaAuro
c ronquuofi cilofi a , 2,2, ro AJr.rr ocralruofi uonyuurrl 6 = -.l l%. fianruefiueeyMeEBuerrtre h :( 0,5 upunogtrr n BoBpacraEtrro trJroqa[u BosBbrmeEtrft oo4 ucra-
ptrTeJrfiMr{ tr yBerr.rqeHr{ro HepaBrroMepHocrrr. Tax, 4na rpex trap uctraptrreJreft,.h:0,4 (cru. puc. 5, a) uepinuoruepr.ocrr O > + b%. nprreft""r. pr..v*-.
fieHtrfi OTHOCrrJrr,rCb n roqeqHbrM uctrapl{TeJr.filt. HerpyAHo , tror(aBarb, qro trp&r
IrctroJrbBoBaEr4lr lrcflaprlreJreft c uanoft rrJroqagbro ypaBEeEEe r{BoroJrqrrggbrx
ilvr,nfr. 6yger

a:0,5 (1 + r' + hr) _ 0,5lrh-a _ (r, * h2)-21-0,6,

A : (rz - 12; o,a.
(B)

- Breparre IIaHe0eIlI4e lroBoro orpa,fialotqero cJioJr EerocpeAcrBerruo B nocMocg
6rrno-rpfruereHo na op6u'anr,nou coruesuoM reJrecroue-ocr-t crauquu <ca-
yrror-4r [5].

Itamgoe EB AByx BepKaJI reJlecxorra cna6xarocr, cBor{Mr( AByM.fi trctrapurx-
Jr.EMu, pa3MeqeErrr,rMr.r Ha paccrofiHtrr{ h =: 0r9 +* 1,0. D.nertrpounraEr{e trona.-
prre.7reft ocyqecrBJrflJIocb or aBrouoMHr,rx npeo6pasonatenefi, o6ecuesunaroque,
neo6xo4uurrft rox n {50 A, npuqeM naxAsrfi racnaplrrelr rrr4raJrc.E or csoeft o6-
MOTI(II.

Bo npeua BbIBeAeHI{.fi cranlltrrr ua op6rry r.r B rrocJreAyroqr{e necHorrxo 4uefi
SepKaJIa reJIecHorla 6ruu utoruo Bar(pbrrr,r npbrmxaMr{. }tan ronaaanlr ua6nro-
fieHrlfl, OTpa?fiaroql{e cJIoI{ Sepr(aJI ne 6r,uu ucnopqeHr,r, troSToMy Eatrr,]JreHne.
HoBoro cJro.fl aJrroM\ru:urfrtte npI4BeJro H cyqecrBeHHoMy yBertrqeflr4ro e$Sexruorlo-
crn upr'r6opa tro yJrbrpa(traoneronoMy HaHaJry. Boauorxnocrb rratrbrJrenr{fl HoBhrx
cJroeB Bce ,fie cr,rrpaJra Bar{Hyro poJrb B npoBeEeHlrtr aHcnepr4MeHra. Ha fJraBHoe
Bepr{aJro TeJrecHona AJIfl yMeHr,rxeHr{.E pacce.flH}roro AJrfiHHoBoJrHoBoro I4BJryseHrrff,
trepBoHaqarr,no 6r,rno HarJeceHo cJrolrrHoe noKpbrrr{e Ge * ZnS, uueroq,ee qpes-
srrqafiHo nraxufi xoa${uqr.rerrr orpa}r{eHlra n paftoue l, : 4000 L tr llll-o6,nacrran
a a o6nacrfr Ho xoaS{lrquerrr orpa?r{enua, panrrrrft -300/0. oxrz4anocb, qro
rrocJre HaHeceulr.fl aJrfor\{r,r}rr{eBoro noxplrrl{fl npornaofi4er yBerl,rqeutre fipltocT[
Ho-raao6paxeHr{.g B 2,5-3 paaa. Ognaxo, rro Eor(JraAy ar(tr{fla]fia? fprocrb BoB-
pocJra cyqecrBeHHo 6otr,nre. Hax noxaeaJro trocJreAyroq,ee {oroueiprpoBar{tre
{urr,rporpaMM, yBer[rreur4e .Epnocrr{ cocraBrr,o l\-lb paa. Dnolry s-sreunro

Pnc. 4. Hou$rarypaqr,rff r4aoroJrrnnnurrx nunuft gna
AByx rotlerrubrx l{ctrapuTereft, pacuororr(errrrx Ea,
paSEhrx paccTo.fiErr.fix

o-h: 7,tti 6 -h: 1,2; e-h: 1,01 a-h : 0;$

20a
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Pric. 5. Hon$urypaqrrx rraoroJrtrlr,rnulrx Jnrurlli, rroJryrreuHar cyrll\rrlpoBarrlrer{ peByJlrraroB pa-
6orr,r tpex nip roveunrrx rrcfiapr.rreJreii, pacno;romenrrlrx or r,nocnor:i rIoAJro?I{Hr,I Ha pasubrx
paqQroanr,rxxl
a - lt : 0,8; 6 -n 

: 0,6i a - lt : 0,5; a - h : 0,4

Puc. 6. Itou{urypaqrrff rrBoroJlrr{rrnrrtx rnrraft, troJryqeEEar B peByJrbrare pa6orbr AByx trap
uctraptrTe Jreii, pacrroJroEteEElrx Ea p asEbrx p accToEEIrEx

a-h:0,6;6-h:0,5
,o'r



Morr(eT 6116 gauo C ne1lrI[€e c6t.scne tre. Vnrrpe{z.oltrcrnfi CnlI:1,((X
HaIraJr pagxoAtrTos C BuByaJIBIIDIM Ea II,eJIII CtreKTpOrpa{a: cBeT' npOIxe1rg 

..

cRBOAb rqers, perucrpupyerox {orouJreEHoft B CtreKrpol'pa{e, a orpaE(elrrrhlft

oT BepKairEEErx qeB qeJrrr trpoxoAur rrepeB uJrJlrcMtrEarop BHyrpb Ha6uEbI.

IIocue BbIBeAeEufi Ea op6ury Ea q,eJII{ ctrei(rporpa{a nporaomJlo ocaxtgeEre

rrapoB fta1gx-To BarpfiBg.flIolqllx BeqecTB, alraJlortrquoe BatroTeBalrtrIo... B pe-

ByJrbrare trocJle[yroqero aJlroMuutrpoBautrfi cr{JIbHo yBeruqr,rrc.E retrJroBoft troron

or TJTaBEOIO BepItaJIa Ea qeJlb, Itoropblft trctrapflil EJIS IIo fipafiHeft Mepe pag-

trJraBtrJI CnOt nOSAeECara Ao o6paBOBaEurI roIIHofi rpoapauuoft trilegau.
Vuyumeuue Orpax(elltrf oT q,eJltr IIoBDICuJI6 roquoors pa6otu ctrcreMbl {oro-

rtrAa tr troBBoJItrJIo I(oCMoEaBraM yBepeHIIo Ha6IIoAarb roul(ocrpyl(rypllble o6pa-

BoBaEuE COJIEesEoft arMoc{epbr.
C gpyroft CTOpoEbI, ORCtrepuMeIIr tro IIatrbIJIeEUIO tro[rBep[I{Jl' qro u [epB[rl-

nmfi or'pamaloqdft oJIofi Ha aepnana Mor 6brrb rrageceg Ea op6ure tr, cJregoBa-

rr*"o, ,o*oo 6uro 6u ue iposo[urr cJlo?fiIrblfi noMrlJrer(c--]vle_p_9"3:i:11l-9
Baq,ure aapagee cleJrauHbrx rronpbrrlrfr trptr Bcex Btr[ax HaBeMrrbrx trcrlblTaHl{tr

TeJrecftotra.

Anpenr 1979 r.

JIureParYPa
/!., Bruns A.V., Grechho G, M., Gubareu A. A. et al.- Acta astronaut., 1977,4,N 4'1112,

p. ttZl,.
2, Xacc.i". (Dr,rauna roEI{Ex IrJIeEoK. ]VI:: UrP, L967,^^-
i. Ftthil R. A., Ptatt J. fi.- Rev. Sci. Instrum', 79'J7, !' P' bub'
4'. i;;;,r;O i. ifaseceffie roEaux nreuon a aaxyyue._M.: Iocaueprouagat,.1963.
8'. E;;;, 1. B.- llas, r(puuonofi actpo(fua' odc', 1979, 59, c' 31'
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vAlt 522.6r?

-PICIbITAHI{E TIflTI4I(AHAJIbHOIO CTIEKTPO@OTOMETPA
IIA TEJIECI(OIE A3T.8

A. D. Eyxau

'Onr,tcarn peayJrl,rarbl rrarypllLrx racnr,t,aru,rrt cnenrpoSororrerpa, [poBeAer.rubre c qeJrr]ro
torlpeAeJrerlr'If orrrr'r6ox rranepeur,rrt r'r cra6r.rnr,nocrrr ocuoBHbIx xapar(Teplrcridr npra6opa rtpr,1 ero
rgltcrlJryarallrrrr B peaJlbrrbrr ycJroBrrfix Ea reJrecxorle. Burrcueuo, rrro B ycrauoBr.rBrrretIcE pe-
;)Rr'Ir{e Apel:id) Bbrcoxoro rlanps}r{egl,rff, flnralorqero @3V, u 0,01 96 ue or(agbrBaer Bar{errroro
BJrr.{flHI,iE rra orcqerrr B Iia}IaJrax, Ha ocnosaHrrr,r 6o;rr,uroro DItcleplrMellTaJrr,Horo }IarepllaJra
orlpeAeJreE cpe4ur.uf rellfleparypErrfi xoa{Srrqnenr npi,r6opa B rleJro}r, yr{a3r,rBaroqr4ii na rrgMe-
EeIrI'Ie orcqeros PJIU npllr rlarrerrerrrl,I TeMneparypbl or{pyx{aroqert cpe4u Ha toc. Sna.renrae
ororo xoa${i.rqrrerrra xone6lrerc.s or -0,5896 po -10,45% Arrrr paarrbrx r{auarroB.

flponegeurr flpo6ubre ua6.nro4eur.rx EecxoJrr,rtr.rx area4. rlo [ofiyqerrbrrr B pa3rroe BpeMfi
lr npu paauort TeMneparype 20 cxaralr olpeAeJreEo, rrro AaEEbre o BBeBAEbrx crreKTpax c yqeroM
'TeMfleparypEoro Hoat!(plrqueEra r{oryr 6rrtrrio;nyuenbr c roqrocrr,ro flyqrrre 196, a no AJrr]Earr
,EoJrrr - c orulr6xoii ne 6o",ree 3,5 A, IIpe4craBJrerrubre pe3yJrbrarrn rrcrrbrraur,rr"r uoesorrrror 6o-
'Jree HarIecrBeEHo rlporraBoAur:s na6rrro4enr.tr na paapa6orarrEorr npn6ope. 0rr.r ganrue Heo6xo-
"Ir,rMbr I{aK g.;rx galrueitilero ycoBeprrreEcrBoBaHrra rpr.r6opa, TaK rr [pr'r noEcrpyrrpoBaEr{r.I
.Epyrrix no4o6ntrx nprr6opor.

ESTING OF THE FIVE-CHANNEL SPECTROPHOTON,IETER ON THE AZT-B'TELESCOPE, by A. B. Bttkach.- The results of the full-scale test of the spectrophoto-
rmeter are presentecl. The error oI measurements anrl stabllity of the main charactei.isqcs
'of [he device rvere evaluated and testified iluring the operational phase on the telescope.
ilt has been indicated, that the drift of 0.01 per cent of the high voltage supplying ihe
spectrophotorneter, cloesn't in fluence significantly the reailings in channels. On the nasis
oI large experimental data, the rnean thermal coefficient of the devicc as a rvhole has been
'evaluated. It corresponcls to thc variations oI raclio-luminoscent source readings rvhen the
'environtnental temperature varies at an orcler of 1 cleglee. The value of this coefficient ranges
.{rom - 0.58 per cent to -i-0.45 per cent for tlifferent channels.

Preliminary stellar observations has been carriecl out. On the basis o[ 20 scans, obtai-
'ned at different time and tetnperature, one can reach a conolusion, that the clata on stellar'spectra rvith thc thelrnal coeflicicnt rnight be obtained rvith the accltracy better thal 1 per
cent, and by the rvaveleDgths rvith the error of 3.5 !. Presentecl results provicle more
qualitative observations on the clevelopecl clevice. These results aro ncccssary for, further
iimprovements as *'cll as for cresign of otrrer sir,irar rleviccs.

'Faapa6orau,rrrii B ltA^g cre*rpooorol,rerp c uurpoplraqr{oHrJoft r{BMepr,reJrb-riiloft cucreMoft (r4yi9) [1, 2] yslnrourcrr rra ru'rec,.or;. Agr-s (qr"**p 
";r.*r;;Bepma.ua paBeFr 700 urr, orrrocr{reJrbrroe orBepcrr,re t : 16).' g*ouiiori ,q;"i.cuenrposoroMerpa rrB"rrfrerc.s npyr.rra.E nroq*raa 4ua,[panrJ .qrraMerpo]r 1 nu,aro r[anrlruecHrr (Bxollrra" ,qe.ri> - $ona;rlrroe lrao6paxreHrre 3Be3Arr. Topora_

;4aJrr,riafi .[rrrfipaxquorrrrlfl pertrerxa (1200 rurp/-r6r. nr'= 500,rrrr, ni: :tt"*rl
SicrarioBrTella lteIIo[BtLrtHo. 3a nxo4rroil qe,rbro rra Brrr4Brrracrlo.\r 1-rroKc yFipetr-;'reH paArro,rrroN{rrrrecqer{rurrft nc:roqrrr,rn rrs.fyqerrrrfl (PJII4). Brrro4rrr,re 

"i;"';;pactroJro?nerrEL,re 3a nuun @3V, o6paayroqrre ye.rr,rpe r,r3ilfepi.rreJrbrr6rx r{ar{aJla,EaRpetrJIerlr,r Ha r{aperr{e, KOropyio ,oaroBbrit ,4Br.rrare"rlb oeirnorerqae" [o Hpyry
201t



?oyran4a. flpn arou treper(pbrBarorc.E qerbrpe Ar{atraaoHa AJrIrrr BoJIH (ra6r. t).
Ilsrrrft @3V pacroJrolr{eu rar(, qro perr{crprrpyer r{BA,IeIreHI{.fl cBeroBoro troroxa
B IryJreBoM rropflAr(e pertrerxrr. Iepe4 aruu ODV Moryr ycralraBJrl[BarEcfi qerbrpe

,cMer{Hbrx {unr,rpa, yxpetrJreHrrr{x }Ia BpaqaIoIqeMC.E 6apa6aue. Mrlnrailranrs],rfi
rtrar trepeMeqeur{fl tro ctrenrpy 0,1,4 A. (e;reueurapur,rft ruar ft,). IIIar crarrlrpoBa-
uvn H" Molner cocrorrb rta r'ra6opa aJrelvrer{rapl{brx rraroB Hc : (7 

- l2B) h.
flpegenrr trepeMeqeHr{fl Haperxr{ orpaHuqeubr RouqeBr,rMr{ BErnrrosarensuu. Pe-
rl4crpaqu.fi rraryqeHufl BeAerc.E tro l\{eroAy cuera {orouos. B Ra}I{AoM KaHaJre
YCraHOBJreHbr rpprrrepHlre AeJII{reJIu c noa{sr4r{I{eHroM uepecqera l(o, panur,ru
1,2, 4,8, 16, 32. AsroMarl{secxoe ynllaBJreur{e cr(aHl{poBaHr{eM r{ perlrcrpaqurr
.Iaur{brx ua qu$pouesarb u uep{oreury rpolraBoA.rlrcs IIIIC na 6ase opralrtrBa-
qr.roHuoro aBroMara <Itoucy,n-253>1. 3ru npu6opr'r, a rar(He Bce vcroqr{r{Hr{ rll{ra-
irrr4.fr pactroJroE{errbl B oralrJrrrBaeMoM uoMetqeHrllr pfAoM c reJrecHotroM.

Auana3oH n.;run noln, A

3tt0-+3860, cuer(rp II uoprgna

3850+5330, I nopagra
53C0+-68C0, I nopagna
7120+.8640, I uopagna
flyuonot uopffAon

Trrn @3Y
MaHCIIMarr,Hafl

CMHOCTb CAIETHbIX
HaHaJTOB, I,Irr[yJrbCbI

24

24

24

1.

2
,.)

4
5

3xt0

1.,4x10
1,1rX 10
,t,4xl0

EX,II
6256 B
o0y-79
@3y-79
o3v-79
EIVII
6256 B

32. 104

32.LC!
32.1.04

32.1Q4
32. 106

floc;re trpoBeAeHr{.rr ;ra6oparopubrx r{ctrbrrarruft [3], B .flIrBape {978 r., cuen-
'rpo{orouerp 6u;r ycrarroBJreu Ha reJlecnon A3T-8. B xoge uepBbrx npo6uux
na6rrogeuufi anea4 6rrn Bbr.sBJrerr pflA rregocrarr(oB upu6opa. flocre ar{aJrl{Ba
.grr{x HeAocrarHoB IrpoBeAeI{bI cJleAyroqrre ycoBepmeHcrBoBaHrr.fl.

1. B xaxgr,rft nanan BBe[eH peryJllrpyeMrrfi noe{SlrqlleHr trepecxlera I{o.
,!,o eroro nr,r6op axctroarrr{r4r[ upu ua6nroAeurrld BBeBI paaHbrx ctrer(rpaJrbnbrx
KJraccoB ocyrqecrBJr.flJrc.E Tar(, sro6rr B roM r(aHa;[e, rAe ctrexTp Hara6oJree r{rrrelr-
.cuBeH, He npollBortrJro trepetroJrlreHtr.rr. OguonpeuenHo c erlrM B Hexoropr,Ix HaHa-
Jrax HanarrJrrrBaJrocrr r're6orb[oe sr4clo rrMtryJrbcoB (102-103), qro yBeJruql4BaJro
'omu6Hy perr{crpaqr4r{. Bnegeuze peryJrr{pyeMrrx roeSSnrllderrroB trepecqera
B Halr{[oM KaHaJre ycTpaHr.rJro aToT HeAocraror(, pacuupr4Jro orlrocr{reJrbrryro
eMHOCTT, KaHaJrOB, a 3lraqtrrr, KOJII{qeCTBO Ir Ctrer(TpaJrr,nr,rfr guauaaon na6.nro4ae-
nrrx o6berros.

2. OrperynupoBaHr;r noHr{eBbre BErxJrrorrareJrr{ rr clrcreMa yupaBJreHr{.rl cHaElI-
poBanr{eM rax, qro6r,r ctrexTpa,.n H6Ie yqacT}u{, troJlyrleHHr,re B peayJlbrare o[Horo
'cnaua? trepexpr,rBarrucr, (uanpnrrrep: l-ft Kar{arr 3110-3860 L, z-ft 3850-5330 A,
nepenpbrrrde 10 A).

3. VconepuerrcrBoBar-r tro[cMorp (yae.llruer.ro troJre BpeHI{n) lt cnoncrpyllpoBaIr
ar,r4nurxnoft rnror( c PJITI (ara pa6ora npoBeAeHa B. I4. BypuarreBlrM u fI. fI. IIe-
rponrru).

B npoqecce AaJrblreftuefi naragxlr u rpr{ npoBe[eurrr{ upo6urrx ua6nroAenuft
Bbrflcrrr{Jrocb, qTo orcqerbr B r{aHaJrax npr,r sacBeTHe PJI}I ueraeuflrcrcE oT Ila6rlo-
,Aelrlr.rr H Ha6Jrrogeurirro Ha 1-5%. B paaurrx Harrarax arlr r{BMeHeHufl paBrr4qHbI
He roJrr,Ko tro BeruquHe, Ho r{ no Brraxy. Tpe6onarocb Bbr.flcHl{Tb, aIeM BbrBBaIr},r
DTr{ r{SMeIJer-rI{fl OTCqerOB, LrSMeH.sIOTC.s Jrr,r OHII rr0 HaHOMy-TO SaHOHy I{Jrr{ CJIy-
.rafiHr,r, Har( BaBr{c.fiT or reMrreparypbr, cra6rurr,uocrrr nI{TaLoqI{x lranp-rl}I{eulrfi
r,r r. tr. trlle-ea roro, qro <nxo4uoft qcJrE,ro).rrRJr.FIerctI droHanruoe uso6panrenlle
BBeB[br, [epeMerqenr,re ee B trpeAeJrax nxo4rroit gnar[parltr,r B rlpoqecce rr{Er{po-
Barrr.rfl Br,r3oBer cABr{r Bcero cilcr{Tpa rro A"rrrruarvl BoJtII. B csflau c orI4M rpe6ona-
JrocL or{eHI,rrE, BoBrrl{HalotrIrre ornn6nu, neodxoglru5rlo roalHocrb nLrAI{poBarrl{fr.

Brruo.uueunrrft panee s ;na6oparollr,rr,r rtrIareJrsur,rfi nrr6op perrtl{rroB pa6orr,r
(DDV, ycu;rureneft r{ [axorrureJ]r,Hbrx ycrpofictn [3] ctanlrn [oA coM]IerII{e BoB-
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Morl{HocTL }IapylreHl{f peH{IlMa pa6orr,I DJIel(rpoHHofi aulaparyprr. O4uano trocJre.
ycraHoBr(r{ r{a reJrecHou pa6ora O3V ra ycr,r.rra:renefi [poxoAr4r B Apyrux reMtre-
paTypllblx ycJIoBI{.EX, uro rpe6onaJro trpoBeAeIrI,Ifl AonoJrrrtr{Te.ubr{brx trccJre4oBa-
uzfi. I(aH troxaBalro s [4,5], qyBcrBr.rreJrr,Hocrr, (DEV raueer c.rroinHyro BaBrrc[-
MoCTb oT TeMtrepaTyplr, AJrr{Hbr Borrubr. 3ra aaslrcllMocrr, cneqn{uuna He To,rrbl(o
AJIfi IAHHOIO TtrItrA, Ho II Aa}I{e AJIfl AaIIHoTo 3H3eMI]JIapa O3V. .[auurre, npu-
BeAeI-rHbIe s [4-6], troHaBblBaror? qro cpeAFrfl.rr qyBcrBurerr,rlocrb r,rccfle[oBar{r.rhrx
(DEV octasaJlacb uocrognnofi s re-reH[e BHasr,rreJrlnoro BpeMeH[ c roqHocrbro.
lumr, 2-3%. B emtx pa6orax rar{E{e [or(agaHo, rrro tractroprHbre reMtreparyp-
nnre Hoa{slrql{er{Tr,r 1(1 , }HaSbrBarou{rre Ha Be[uqrrHy r{ xapanrep r,r3r{eHeHrltr ltt-
rerparrnoft qyBcrBfirerbHocrr{ (DEV npu rr3r,reHeHr{r{ reMtreparypbr Ha 1 oC,

cyqecrBelruo orJlr{qarorctr Arrfl paBr{r,rx er{3er,rtrJr.rrpos IDEV n o6r,r.ruo olpeAeJr.fi-
rorcfi aHctreprrMelrraJrr,Ho (K, : 0,2 -:- 0,6%). Ilerecoo6pasuocrr, flpoBe[eHtrs
r(oMtrJrer(ca uccJleAoBaHuft cnextpo{orouerpa olpeAeJrflerc.rr rar{}He r{ reM, qro
trptr raHl{x I4ctrLrTalltrflx paapa6arErBaeTc.E MeToAr.rHa yrrpaBJrerrr{.fr trpoqeccoM
ua6nro4enzft, Bu.aBnaIorc.E peaJrbHr,Ie xapanTeprrcrr4r{r,r, urrcrpyMeHraJrsr.rbre rro-
rpeltrHocrl{ ncero npu6opa B qeJroM. Eru gaur.rrre ueo6xoguMbr HaH gna ganrrreft-
ureft axcEryaraqr{rr nplr6opa, rax vr ailfl paapa6orxu HoBbrx ro4o6uux yc-
rpoftcrs. flnrare.rrr,nrte I,IcrIbIraHIra npn6opa trpoBoAr.rJrr{cb B rpex HatrpaBJregr.r.sx:.

trccJre[oBalrr{e saBl{cr{MocTr[ qlrcJra r{MrryJrr,coB, perrrcrpr{pyeMbrx B paSH6rx
r(arraJlax' trpl{ BacBerHe or PJII{ (r [aJrbHefimeM HaabrBaeMoro trpocro ((orcser
PJII{I) or rrBMeueHr,r.ri nrlraroqrrx Harrpfl}r{enufi @3V co BpeMeHeM;

uccIleAoBaIrlIe SaBI[CrrMOCrI{ orcqeToe PJItr4 oT rr3]r{eHeHr{.fr reM[eparypr,r oHpy-
maroqeft cpeAbr gna Sumcuponauuofi AJrrrHEr BoJrHbr B r(aE{[oM KarraJre;

MHoroKparHbre ua6nlogeuu.E BBeBn c rleJrbro otrpe[eJreHrr.s cMeqeHr{ri r,r.irlr
ucxaxeuuir RorrrypoB u3BecrHr,rx nranr.rft (IJo, HB, H" rr Ap.); Haru6ponHa
upu6opa tro AJrr{HaM BoJrH r{ rrpoBepxa ee cra6ranr,Hocrr.r.

Ouenu4uo, qro trprl BbIflBJIeglarr ynaBarrHr,rx Bbrme BaBr.rcuuocreft HeBoBMo?riHo
o6ofttucr, 6ea auuapara MareMarrnsecxoft crarrrcTr{nu, TaH Kar( caM perr{crpr{-
pyeurrft cr4rllaJr l{Meer crarr{crlrsecHuft xapaxrep. Bnn4y roro sro ua nrrxo4noft
crrrHaJr BJrr{flror HecKoJrbr{o cnyuafiunrx saxropon cpasy: snyxryaqur{ r4MtryJrb-
coB B caMoM @Dy, Bepo.rlrnocrur,rfi aaxou pactrpeAeJreHr{.a rtctrycmaerurrx PJII{
HBalrroB cBera r{ HeHoropr,re Apyrr{e, n o6qeir,r c,nyuafiur,re sanropu (nanplrMep,
BoBMo)flHa.fl trapaarrruafl rerrepaqr{.rr l{MnyJrr,coB B ycrrJrr{TeJrax @3V), HeJrbB.E
SapaHee cr(a3arr,, uro paa6poc noJryqaeMr,rx [aHHbrx no[quHeH SaHoHy flyac-
coHa rurut Har{oMy-ro ApyroMy BaHoHy 171. Hau6onee trpaBr{Jrbrroe otrpe-
AeJIelrue oqeuoI( lreuBBeCTIILIx SaBI{cI{Mocteft, oqeBI{Arro, BoBMo}r{HO JII{ItrE.
B TeX Cryqa.flx, r(or[a [oryqeHHr,re I{3 AOCTaTOSHO 6Or},mOfO MaCCr{Ba AaHHbIx
sHaqeHu.E rrBMepeHHbrx Berurruu geftcrerarenbHo uoArrr4utrrorctt KaKoMy-To cTpo-
roMy BaKoHy pacnpeAeJreHr{fl, a ux paa6poc o6ycnoureH roJrbno cnyuafinr,rulr
{ryxtyaqr.slru. B cBrrBLt c arI{M BaMerrau[eM Bce pacarerbr n garr,n efi*eM rrpo-
BOAITJIUCb C yqeroM Toro, qro BaHolr pactrpeAeJIeHr{.fl r.rerrsBecrerr, T. €. r{cXofifl HB:
yc.uonlrft ruyrpeunefi cxoAr.rMocrrr.

tri[ccneg ona nrae cra6r,rn r Hocrr{ rrlrra rorqrrx uauparxeurarli

B uccregyeuou upu6ope BBrrAy prrAa nperrrrytr{ecrB BaBeMJr.Eercfi r{aroA oay,
a rloJlolr{urelr,nr,rft lroreHr{I4aJr trp}Ir(JraAr,rBaerc.fi r( aHoAy, B rletrI, Koroporo BnJrro-
qeHo HarpysoqHoe cotrporr.rBJrenue. Itax troHasaHo s [B], s sroM cryqae B perrr-
cT pr4pyloqyrc cxeMy oAHOBpeMeHHO C CurlraJroM nepeAarorc.s r4 tryJrr,carlr4rf
r{c roq}Illr(a IrI4TaHtr.E, TaH flan 6noxupyroqrre eMHocrrr pa6oraror He[ocrarosuo a{-
$e xtrarno trptr rar(ux Hanp.fl)r{eHl{.qx. B cBflBr.r c ernu gla o6ecueqeur{fl cra6uti-
HO CrU aMIrJrtrTyABr perucrpl{pyerlrrx r4r,rlyJrr,coB s 70/o neolxoArrMo, qro6r,rmefi6
B brcoxoro Eatrp.Elr{er{r4.rr He trpeBr,rmar 0,025-0,1% 181.,(ra uccne4oBar{rr.a BaBr{-
c r4Mocru orcqeroB PJItr{ ot trBMeHeHI{.fi trr{raroqrrx }ratrp.E}HeHrrfr (D3y neo6xo4lrlro
c AocrarorlHo xopo[efi rosnocrbro IrBMep.Erb aro Har]p.fl]neuue. ,{na I4aMepeHr4rr
B trxoAHbrx uaupaxeuufi BbrcoltoBoJrrrrlrrrx cra6raJrr{BaropoB BC-22 tt B5-24L
ficlort'SoBaJIc.E rrBMepr4TeJrb Hecra6r.rnrnocru Iratrpq]fieur{fi uocro.nnnoro roHa
B8-3. 0ror rpu6op troBBoJr.fler (c perucrpaquefi ncrpoeHHbrM trrrmyqrlM rrHAr.rra-
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ropoM) r{3Mepflrb Harrp.fl?r{eHr{e or L,2 Ao 5000 B c ro'rHocrbro Ao 0,001 % (ouno

AeJIeHIIe IIII(aJI6I 
"r*orrrrqu 

[pll elo uan6onsrueft'ryscrnrrte'nsnoCru)' B npoqeCCe

Iurrap"""t na 6yuaxuofi reure tfiraxclrpyrorc.fl Bce nu6pocrr uJru cHaqHI'r Br'rco-

fioro Hanpfllr{eHrlg. flpra6op BB-3 repyocrarllpoBaH, tr{Meer 6olrruoe BxoAIIoe

cotrporl{BJIe}II4e I{ 11oaroMy IIOBB6JIfeT B Ilpoqecce ua6nro4euufi C yxaaaHlloft B6IIIIS

TOarHOcrEro perr{crpr{poBarb r4sMeHeHr{fl rl}ITalo[trero rlaflpfl]r(eHlrf o3y'
flponegenue ucurrtauuft rlora3aJro, aITo B TeqeHlre nepBr'rx t'5'r uocne Br(Jrro-

qeHrr.s Bbrconoe r{anp.E}fieHr4e r-ra Bbrxoae BC-22 I{sMeHfIeTc.E Ha 
-0,2^o/o^^\ry7

-2,48 upn U.p3y ': li+t B) , a sarer,r Hore6rercr B rlpe^eJrax +0,005%
(-[b,OO B) n rer6"re ]rec*oJrr,Kux qacoB. B repnsle 1,5 u ualreue]Il{fi Bbrco*oro

Hanp.frlrretrr{fl, a Taru(e [pyrrre {axropr,r, cBfl3aHIIbIe c [polpeBoM allilaparypll'
trpr{BoAfT K l{3Mer{eHr1.flM OTCqeTOB B Her(oTopblx HaHaJIax ao 2%. B csgsu c aTI{M

u"" [urunafiurue ue].repeHrrfl trpoBoAIIJIIICb IIOCJIe IIpe[BapItreJIbHoIO [polpeBa

nceft anuaparypbr u ,ur"rra 2 \ w c o6saareJrruofi perucrpaulteft 3l1arleHufi BbI-

cofioro Hatrp.fllr{eHr{.a ua 6yuarxHyro JIeHry gnx o6uapyE{elll{.8 C,lyuafir{r'rx nrr6po-

cos. x4uoroHpaTHbre l{SMepeHr{fi BbrcoHoIO llalTp-fl}fieHl{.fl troKaSaJII{' aITO B ycTa-

HoBr{BrrreMcfl pemr{Me ero gpeft{ He trpeBbrlxaer 0,01 %. B aron'r clyrlae I{sMeHeI'IIre

alrnJrr{ryAr,r perr{crprlpyeMbrx r.{MlyJrE,coB He trp€Bbllrraer 0,4o/0. Srra rasN[e]IeHlrfl

alIIIJII4ry[LI He IIpIIBOA'flT K SaMeTHOMy pocry I{JII{ CnaAy OToqeToB B I(aIIaJIax'

Taxue ine xapa6repr{cra1r{ r{Meer lr 4pyroft BbICOItOBOJIbrHr,rft ucrosuun E5-24A'

trlcclegooau ue r,rr:rrttntrtt reurreparypr'r oxpyxarcrqeii cpegr'r

B nacroaqee BpeMfl o[r,rr{M ua ryau6-onee pacllpocrpal{eHllblx B aCrpoI'IoMI{II

,crarI[aproB IiISJIyqeHu-fl .EBJrflercfl PJI14, coorBercrByloque ero orcserr'r Bo

Bcex HaHaJrax xapar(repl{3ylor qyBcrBl{reJlbHocrb CDOV lr ncero npu6opa B rle-

;;;; "p, 
gauuoft ,e*oepurype. Caruo u,ryqe,ue PJII4 ranxe saBI{cI4r or reMtre-

parypr,r, oAHano ara SaBrrcuMocTL noft4er KaH OIIIa II3 COCTaBJIfIOIqI{XiIIpe[e-

JreHHoro e16rrepr4MerrraJrr,llo cpeAlrero reMrreparypnoro roa{{Ilql4eHra 1(, ncero

uplr6opa.
onpe4eleuue K1 gpo-eoAldIlocb IIo cJIe[yrcqefi lterogr,rHe. B Te.IeHue 1--1,5 .r

BHaaregr{.fl OTCqeroB PII4 nO BCex I(aHaJIaX SaIII{cbIBaJIItCb C SI(oIIO3llltrlrreft (Tu)

" i *r*. C raxoft )ne r{rrr4 4pyrofr ar(crro,I{I{I{eft Ao u rrocJre uauepeuuft sarll'Icbr-

BaJrc., reMrroBofr ro1. B ,teobcpeac"seu[oft 6llraocru or cfier(rpo{orouerpa_ ua-

Mep.frJracl TeMtrepaTypa xa;rlr6ponaHHbrM pTyTHbIN[ repMoMeTpOM C IIeIIOU [eJIe-

,r, O,t "C. B ra6;r.- 2 uplrnege,Br Her(oropr,re AaHI{Lre, xapar(TepllByroq,rle ycJlo-

Br{f BatrtrCr{ qr4.Jra ,*ryru"ou I[i oT P31i4 s I(aHaJIax, rAe l, - [JrI'Ha B.JIII'I'

n xoropoft trpor4sBoAr4Jrr{cE, saMepbl B Aa}IHOM Ha.IlaJIe (raperxa ycraIloBJIeIIa

,u*, ,rt aaguuft ItoIII{eBofi nrrxrrosare"ur aanruyt)'

Ta6rr,rrla 2

8
4
8
11

t

xana,rl or,% I 0..% | ^Nr'%l'll

Ta6rr.lqa 3

0 ,68
0 ,61

-1,36
-0,930,50

T

2

4
5

31r0
3850
1r300
7120

0 noprgon

T

2

4
5

-0,470,86
0,59
0, 94
0,22

+1,10*- 
7 ,61.
1,23
\,1,1
0,2L

l,,n.a nonyuellubrx AaIlHbIx
Merflsecxoe aH&EeHr{e 1[6

ffr:

B Kalr(AoM k-u nauare otrpeAeJlflJlocn cpepreapufr-

(t)

n

)N.,
i.:1

n
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cpeArreft BaAparuqHoe oTr{JroHeHr{e

-n ..-.--

) I'u -- zrVi
i:1
--- n -1-

6- ),v?-p*r>xu..

,[ara lrcnlr-
raHrl r'i, l9Tg r.

TeM[epa-
rYPa, oC

HaEar 1

lt' 
I I N,,

(Tr-:

tr orHocureJrBHoe cpeAHeHBaApartrqHoe ornJroHeHr.re 61 uo SopuyJraM IZ]
()-6k: _+_ .100.
1\t

rqe n - qtrcJlo orcqeroB B ftaEaJre. B cpegneu n : gO.

_,rHrnp"r1. 
t-::"-jeAeu trpuMep Batrzcu orcseros pJI?I trptr reMtreparype

-ru u' (oa BD.M-E aroro uaMepe,,.E TeMtrepa"ypa usMeuzrac' Ea O,S""i.;,(rr acex'raraior rocrpoe,Br cpegueapu{*"i"n,iri"" uiui"rr" Nr, n B o6ecropoEEr or Eero orJro,fieEBr O7r. ,(ar craizcrusecxzx BeJruqrlH, troAqnHflrcn1r1ggBaftouy Ilyaccona, ofirunaeMa.E'omu6na paBua

u':7h''oo'

(2j

(3)

(4)

I(ana.n 2

20.II
26.tII
27.ilI
11. III
12.III
22.tII
15. III
20. III
2.\y

38 19
3813
3983
3969
4006
4032
4082
4038
4035

tD

:L20

tst
t20
*.28
+18
+20

5
24
29
3t
38
82

137
138
138

88s
891
891
881
871
913
893
895
940

t1
t0,3
+1
+9

+0, Z

r10
+0,6
+1

2
5
6
5
7

13
t9
19
20

,5

,5

+ 0,9
+ 0,9
t)

t5
t8

tto
f,

JO

t_dJNrt

r30
+15
r30
l.64
r10
+12
+LL
:t.lt
t9

P*,, :2,046
b:872

+0,2496

N:o*ut-Su

11, ra I 'C

Pxu : L"'t,517
D :3793

+0,41%
I

I

I

B ra6,r. 3 4aurr BEaqeEr(E d, tr 6e, Bbrqr,rcJre,rrbre ro {op*ry;rau (B) z (4). o renu_EuEe 4.M76 6y4er cfiaaarro llurfie.
Tanuu o6paaou-, B'rqucJrer{Hbre no {opuy.rre (B) B,,aqe'tr.fi 61 B ocHoBHoMMe,bme a,aseuuft 60, r. e. B trepBoM upub.rrumeuil 

";;;; c*a,arb, qro artroactrepuMeEraJrBEbre_naEEbre troAquE.frorc.E saHOEy pactrpereJrerm iryuaao"u.Taxlru o6paaou paa6poc r"unurrft orcr.r* p.rrm"odvrr-J#e* rorrbfio cryuaft_EErMn {ry*yaqzsMtr, r. e. rrer Apyrtr} {r*p*,";;;;;q"" Ea BerrqtrEyorcqera. ,(rx nnnrre,ufi TeMtreparyproft *r""#"or.""**"o B'arb, r(an uB_

i:ffi [,o,'"'"ffi;::-"_dfl'"i1xff ";liif f ,(*;'"&""rr'*x?.'*x*rT;J*}";3
{* : g*rt * b (mzprue .mrptrxoBbre rruTr4tr Ha ptrc. I). Hoassuqzeurn aroftnprlroft Brrqucrfifiucb tro Soplaynau [g, gJ

(5)

(6)

-- 
B {opuylax (5) u (6) n RaqecrBe Xi lpatrucr qrcrra or j. Ao n.IrocnerpoBe-

neEnE perpecctroEEbrx trp.EMbrx BZAEO, SrO CpeIEee EEaqeEue orcqera B r(aEaJrax

-7+1
J'

+3,5
*lt
+B
+e,5

+10
+10,3

o dar I\r
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!,2 n 5 yaenuvunaercrl, a B ffaEaJIaxS u 4 yMegblllaercx ua Aff-x (cru. ta6l. 3).

AFr: o#l 
'roo.

Ireu 111e ATtr uBMeEeuUa o6ycuosflesu? Oseauguo, uro Ail.E orBera Ha IIOcraB-

UeUShrft BOtrpOO SoAOCTaTOTIHO AnCUepEMeETaJIbEDIX [aIIEbrx, trpEBe[eEEDIX
Ea ptrc. 1. B csssu c aruM rro araJroruuuoft uero4trHe ranlre trBMeperurr upoBo-

luJrIICb fiptr pasublx Buaseutrflx reMllepaTyprr. CrOnuhle peByJIbTarbI grrx uA-
rrrepenufi ipertctanueuu s ra6il. 4. fur ygo6otna uonraonaurs ta6nuqeft
s Eefr sce iausue trpogopMupoBaubl r 4c (tan ran ranoft periltrM ..Tauepeurft
rraqe Bcero ucuonrayercr upu na6nrogeuzrx aneag). IIo {opnYue (t) ou-'rucne-

EO Cpeggeapn{UerUueCnge BgaqeEtre reMEoBorO ro1a ff-r, o Oruu6nofi Omi

B ra6Jr. 4 N n o EaxoluJlucE tro {oprvrynau

(7)

(8)

Ta6;ru4a 4

i; KoTeNx R'otNI*
lt : 

--;- 
----------v- 

,Ta To

- ^Eh'k
Ta

rge Ar-p - cpeArreapu{neruuecnoe Bgaqenr{e orcTlera ua PJItr4 s k-M HaHaJret

Bbrqucileguoe uo {oprtly_ne (t); 7u u T" - BpeMeHa axcloanquft' trpu Horopblx
r{BMepflJrcrr_ orcqer P.TJU t reMuoBoro toxa. B cooTBercrBr,ru c {oprr'rylofr (7)

anaseuue l[ o ranrgoM HaHaJre ocBo6ox{Aailocb or cpegHero BHaseHu.E TeMHoBoro

roHa ffrr.
flo [assulr ra6r.. 4 rocrpoeubr BaBr4crrMocru orcqeroB PJItr{ ot reMtreparypbl

rr trpr{BeAegbl Ha pIIC. 2. floly-ueuul{e trpl{ sa6nro[euu_.flx, trpoBoAIIMbIx AJI.E Apy-
rurqenefi, orcqerbr ua PJItr{ (I/-) o6oauaueHbr Ha pvc.2 Hpecrltr(aMrr (npu uanecr-
uoft reureparype B MoMeHr ua6nrogeulrfi). Buguo, tlro 3rI,I oTCrIerbI B trpe[eJlax
omu6ox HerrJroxo couracyrorcg co cs.sroft BaBr{cl4r\focruo. IIpu paccMorpeHlrlr
ra6l. 3 u rpaSuxon (cu. puc. 2) nugno, qro [BMeHeHI{e reMtreparypll orpyiHaio-
qefi cpe4rr or(aabrBaer Br{aqr{reJrbrroe BJrrr.f,Hlre xax Ira reMHoBoft rox, TaK LI Ea

orcserbr PJII{. IIpnseM ecfllr reMuoBoft ror( Bo Bcex HalraJrax yBerflquBaerc.s
c pocroM reMtreparypll, ro JV or PJII4 B rpex I(aHaJIax (1,2 u.5) yne;uruunaerc.E,
a B ocraJrr,Hbrx yMeEbIIIaerC.fl. ,[na onpegeJleul{.fl cpeg}Ielo reMneparypHolo Ho-
afrsuqueura 1r1 , qarcq,ero BeIuqI4Hy II xapaxrep I(sMeHeHI{.s orcqeroB PJItr4 upu
trAMeHeHr{I{ reMtreparypr,r ua to C, uo AaHHrIM ra6t. 4 Hafi[eHEI xoarp{uqrneum,r
perpeccl{onuofr upnlroft no {oprrrynant (5) u (6).-B atux tFopruyrlax B l(aqecrBe Xi
6pa.,rr.rcr BHaqeEu.E reMueparyprr (-7 -:- f 10',5 C). 3ru rp.EMbIe trpoBeAelrbl

3562
3344
TJZ'I
3319
332s
3248
31,97
3190
3187

+17
+17
!17
:t1t
tao
+20
+18
+ J;)
+tS

*8
t3
.D

t12
x,11.
+3
+9
+3
t9

2069
1BB9
191 5
t02B
1937
LB7 T

1BB7
1B2B
tB40

+14
+16
+61
iL7
+13
+65
+14
1-14
+17

+B

i.)
+71
+B
t8

!17

iz

12927
13073
13226
13202
13301
13s30
{3570
13545
14228

+56
+71
r30
r39
+31t
, 9E

tJ4
+40
+32

x0,7
to
tl
tB
't4

tro
+13
t4

88
81
64
BT
82
64
B9

100
83

39
bl,
aJt-)

B9
95

141
182
179
t84

1,1

47
63
btJ

B9
L7t

260
2s7

P,r : 21,353
b :3550

-0,60?6

Prcu:11,830
b :2046

P*r, : 56, 692

b : tz7\t

__t

ItaHar 3 Itanan 4 I{asal 5

N o lvr, oTt TT o Ft otr N 6 Fm oTr
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Ha pr{c. 2 mrpuxonrrlrrr

K1 :3L .196,

.r[rEr{flMrr. caMo auaseHrre [i otrpeAeJrflJ]Ocr UO {Opnry.nau

A,\i : o*ro'
Iy'o

I49 _Ar--_nranaBog reMtre.paryp, B noropoM trpoBo[uJrtrcb trBMepe,tra, parunfr
L7o,5,_C, ff. - cpegneapz$Merzsecroe sianerre lriir,^r-,"rtger'uoe "o Oop"v-re (t).

BTTSUCTEHTTIft R I..CPABIIIIM C TEMTEPATYPEbIMII XOA{{UqUEETAMtr, trPUBEAEE-
EbrMtr B L4-61 lr naftAenurrMl[ roJrBno'op, *alreneEutr qyBcTBtrTeJrbrocrr (DBV
or reMtreparypbr. B ,4ansom E(e crynae sHaqeHtre eroro xoas{zqrerra otrpeAe-
Jlsercfi HaH reMtreparyp-HbrM noa{{rrqzenrou PJI?I g.rx gauuoft Arusbr sorH}L[10],
reMtreparypuuu Hoa{suqueHroM @0y [6], rafi 4 ApyruMtr sanropauu (uaupr-
Mep, trBMeHeH.v.frturfr c gnunoft BoJlrrbr zanyuenzft PJITI upz trsMeEeErtr reMtrepa-
rypbr). IhHofr uB arllx {anropon B r(arfiAoM rrcrrfiperrroM aarare Bgocur 6onrdufi
trrlu MeHbmzfi annag n o6rqrfi noa$suquenr K-t, crasarb rpylgo. peuerue ororoBjlloca rpe6yer ctre-qtraJlrrrblx paBgeJrbrrbrx r(ccJre4osasnts PJI[, Rounpergoro
(DUV u atrtraparyp-br. I4a upunege,Eoro Bbrrtre creAyer, qro BaMeqe,,nbre trp,, trpeA-
BaptrreJrbEbrx ua6lrogeullfix trBMeEeErr.E orcqeroB PJIII o6yc;roBJreEbr roJrbr(o
traMeEeHtreM reMneparypbr onpyx{aroqefi cpe4rr.

Ilpo6nrre na6urogenrm eneog

c qerrro rrpoBepfitr BoctrpouBBoruMocrtr .nogrypoB tn.f,wfr. B ctrenrpax, rorr-
EOCrtr rElrr,poBaHr,ra, pa6orocuoco6uocrz ncefi auraparypbr B qeJroM 6irnu upo-
De[eEbr na6nrogeurfl pflAa BBeaI IIo c.lreAyroqefi rrrerolrre tr c rar{uMu trapaMer-
paMu:

BpeMfl Encrroatrr{trrl r Hantgoft roqne cuenrpa 4 c,
BpeMr BbrBoAa AaEEbrx ua neuam 4 c,
mar cnautrpoBautrfi 128 aneuenraprrbrx maroB ({S A).
Crextp BBeB,qbr BarrrrtcblBaJrc.fi tro rrec-r(oJrbr(y paa trptr ABlrlneEtrtr KaperKE

B trp.ffMoM u o6paruou HatrpaBJreEtrxx. I(oa{$zqremrr 4eneuux s rasarix K,
uo46rpanucb E;I.E Ha?fiEoft aresgu orleJrbrro.'Haqecrso rtrAtrpoBarrtrx (cuonaauu6
BBeA[br c nxo4noft gua{paruu) nnn rrsMeEeHrr.tr trpoBparrEooru aruoc{epbr RoE-
TpoJrupoBaJrocb tro or6pocy trepa.caMorrtrcqa, troAnrroqeHEoro fi rrEroMy raEaJry
JepeB qlr{poauanorosbrft upeo6paaoaareJrb. B ra6n. 5 upuregenbr Aarbr Ea-
6mogeu_ufi BBes[ tr qrrcJro rroJryrreuEbrx cuerr_poB (cxanon), aupu"r"rprpoBarrgbrx
ua rep{oneary tr o6pa6oraunbrx Ea EBM <llaurjra H>. '' '

,{ara na6rrcge-
Hrart, 1979 r.

31.I
26.11
27.[
28. II
2'1.lU

HaBBaHue
3Be3trbr

76 Tau
Irs 1639
BS 1875
76 Tau
BS 1875

Cucnrpam-
rrbrit Hracc

allrclo npr-
}IbIX CHAHOB

Lfrrcro o6par-
HbIX CHAITOB

mV Bcero
cftaHoD

2
2
2

2

FO
A3
DC

E0
B3

5,9
D!.J/
5,28
5,9
5,28

4
4
i,
5
4

20

2
2
1
2
2

14roro

Maccus ltoryqaeMblx AaII]Ibrx cocTaBJI.Eer 1120 vetr,rpexa]IaqHr,rx Aec.fiTurrHbrxquceil B oAIroM cI{aHe II trplr [peABapllrenr,nofi lrs o6pa6orxe tpe6yer flprrMeHerrtrg
3BM. Bura cocraBrrerra rporpaMMa 4.ur SBli <Ilaripu H> uo'o.rreAyroqeMy aflro-
pr.{rMy:

{. Ai}" . Iilo- di A'i,.Ki : A1, Ari, ./(i : Af;,

Ar;" .1(i : tll, r\i".Iii : Ai;
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4. Nl:lgmrArt, N!:lgmiAf,, Nl:tgmiAl, Nl:lgntiAl,
rAe /y'rs - saperrrcrprrpoBaHHbrft orcser B HaEaJre, ny'; - euulrc,nenurrfi orcqerB r(a*aJre, n : 83, tepes Ai, Nu n mi _ o6oa*a.r"rr"opo*"*yroqHr,re peByJrB_rarbr B.Iql{cfieuuft, T. -e. trpotrBBoAuJlocb yMEo}Helrue Ha coorBerc:rryroquft ro--asfruqreut AeJIeHrIfi -I(, otcueroB B r(alr(AoM HaHaJre g.rra xamgoft roqnr4 ctrer(rpa,.I{ctrpaBJIeHEe omu6on B arliIx orcqerax, rtoropble BoB}ruHaIoT uB-Ba HeroqHocTrr-rlrn,poBaEufr. rr T. tr., tro BEaqe,',n.EM S 5-M Xanane rz .rrorapz{u"porr""a ar-y4o6crna trpeAcraBJrerrrl.E Aaurrbrx na rpa$ra"a. 

'.

,{ur ncex.cKaHoB' o6pa6oraunux no yxaaaruoft Bbrrrre trporpalrlre, 6rrrra no-crpoe,br rpa{rmr, xapar(reprrsyroqtre c.trer(rp BBe'Ar,r. ,{.rra'npumepa Ha puc. gr
trpuBeAerr Baperlrcrprrponaunnft 28.rr l97g r. ctrefirp enea4ur zo ra". H;- ;;";p,cyH*e trocrpoeHbr ABa trpfiMbrx cr(aHa I y_2-, cu.srr,re rpuMep,o uepea r0 irrnuoAr{H trocJre npyrofo (npeur oAHoro cKaHa 12,6 vun). Brgro s,ir.rsHrre aruocsep-noft oxcrrauxqrar (cgnnr tro ocr opAunar). np, cp'un".rii" ,o scex z0 cr{a'axHoMepa mara I{SBecrHBrx Jrr{HIIfr H, , HB, Hr, H8, Hu, a rar(xe rrx Bt4Aa Bbr.ffB--JIeIro coBtraAeHrre Bcex yfiaBanubrx Jrrrur4ft c.lounocrbro Ao l nrara cxaEr{poBa,u.s,paBrroro 128 alerrrenrapHbrM trraraM tz vtilv. 18 A. nocnJy"*"orfr[ Ha reJrec1orr6nra rposegeua xa,ru6poB*a npn6opa ,o 

"ro"ooy;;p;;;;;"r{HoMy B. B. Hz-r(o,oBbrM. Terecxon HatrpaBJrflJrcg ,a 6errrft pacceaBaroqrt ,xpar, .r-p;;;
. ocBeq,aJrc.E craHAaprr{DrM r{crosuuxoM MorroxpoMarr4qecno"o uarfuerrna (piyrl
Ha-fl rlr HeorroBa.E ravurr). Brrxo4urre qeJru cuenrposoroMerpa 1,4 x i'0 "**a I uopa4re u 3 x t0*rNr'so II (cu. ra6.r. _l), !r;;r"'y;;""ourrrporanu.s su6z_paJrcff TaKr{M, sro6br Ha.rrlur{ro trotralano 5-6 orcueion, }r paBsflJrc.s 25 aneuer_rapHr,rM rtraraM n (3,5 A). floryueunrre rar(uM o6paaolr ,'rrri H", Aa Hg;;;;;oro,finecrBJreHbr' rl c ux lroMoqr,ro 6rrnu trocTpoerbl ArrctrepclIoHgbre KprlrBbre.

9*i6fr-_"T:l:1:Ir" tro arrrM r(prrBbrM Arrrr,br Borr'br tro HoMepy mara tropflA*ao-4 A I'I otrpeAeJr.flercfl IllcxoAfl rr3 paBMepoB BbrxoAHoft q,etr,r rr trrara cHarrr{Do-Ba,tr.n. flpn nponegeuura upo6nrrx ia6rmrenrfi anea4 1cil p"c. B)-;;il;;;";
B Ctrer(Tpax [rv7F.rrfr- Ho, H0 ]r r. A. xopouo coBnaAaJrr{ c trocrpoeHHBrMrr ntrctrep-.cI{oHHbrMII I(pr,rBbIMr4,

Tanrao, o6paaotr, [poBe[err'Ele IrccJregoBaHr{., rroBBoJrsror cAeJrarb BbrBoE,uro 
-npu6op BtroJlrre pa6otocuoco6en. VsllrbrBafi otrpeAeJrerubre reMtreparypHbre

y:*,+iol"yrw R1' Molr(Holroryqrrb AaEHr,re o BBeaArrbrx crre*rpax c roq,ocrblo.
Sr% B BaBl4crrMocrl't or /y', a tro AJrr{IraM BoJrH Mar(crrMaJrbna.s onur6xa Mo}fier6rrrr a(3,5 A ptn AaHHbrx BbrxoAHbrx qenefi.

CneAonarenbHo' trpl{ yxaaauuoft roq'ocrr4 tre.uepenrfi cMeqe,r,re BBeBAbr Bo.rxoguoft grasparrvre { Apyrue sanroprr (uanpr,rlrep, bmu6rpr .pu'6rrurrur"?"o"-
IIEBOTO BBIHTIOqATETA) UE trPtrBOAflT I( OqYTI,IMOMY CABI,ITY BCErO CtrEftTPA trO AJIII-,,aM BorH. o4naxo B trpoqecce ua6nrcgeuuft m uogroroi*, * ,r* ueo6xo4nrnro"co6nrogarr p.EA pexoMeugaquft, yfiaBauubrx Bbrrrre.

B eaxnrose,rre aBrop r,ry6oxo 6naro4apur JI. B. rpanuqroro u B. E. Hu-
Io"g*u .-ra! o6cyrxAeHr{e orAerrbHbrx pe3yrrbraroB, JI. B.' 4rgxorc^o"o-,'D' r\-'' [luroBa 3a troMotr{b. rrp[ cocTaBJrelrrrrr [porpaMM grx DBM, a raft]r{e.Byxau H. tr{. aa troMoqb n o6pabotne peayJrbraroB rra Bbrqr{cJrr.rreJrbrroM ycrpofi-crse 15 BCM-S.

Aupenr, 1979 r.
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