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BOSMOE(}IbIE tIPIAq[HbI TIOflBJIEHIIfl
rrrr4Pot(ux IEIIPECCI/JT

B yJIb1'PAOUOJTETOBbIX CIIEHTPAX B_ II A-3BE3A.
I. AIIOMA,,TflII XilMU[IECKOIO COCTABA

3tsffinH[,Ix ATMOC@EP

JI. C. JLo6uuxon, A. M. l{nta$apmr *

flpe4ctaareu rparHitii o6sop ua6rroAareJrr,Ebrx Aarrusrx o pacnpel{eJreni{i{ arreprurr B
V(D-cneHrpax ropxrrfix BBeBA, cBlr4ereJrbcrByrorrlr4li o cyrqecrooBarrr,rr,r rlrrrporrirx gonpeccr.rt
V(D-uotoHa y qacrfi rroprtaJrr,rrbrx B- r,r A-aaeag ra oco6euuo y Ap-anea4. O4noii r.ra BoBMoE(-
rrbrx rrpl'Iql'rE ua6.rrogaemsrx 4enpeccraii nroxer 6r,r, s rroBbrrrreurroe coAepffiaErre MeraJIJroB B
BBe3AIrbIx atuoc(pepax. ,{nr upouepnl,r aroro [peArroJro]I(eur4s Br,rrroJruenrrr pacserrrr cr,ru-
rerr4qecRr,rx cre(rpoB B rpex V@-ranreprarax (2350-2880, 224b-227b n l9t0-1g40 A)
r'I B oAEoM yqacrlte nrgr,ruort o6"racrlr (4500-4530 A) npu paBEoM xrrMrrqec4oM cocrase. flo-
fia3aEo, sto 6ofir,iloft ge{uqur Y(D-uorona y Ap-aneag BrroJrue o6ttrcrlrrercr- rroBbrrrreggbrM
coAep?fiaufie]r MeraJrJroB, xapaftTeprrbrMAJr.E BDeBAaroro rr,rfia. B cry.rae uopMaJrbEbrx BBeBA

AoIIyoTIIMI'Ie BapI'IaqIIrI coAepE(aELIfl MeTaJIJIoB troryt o6'lxcnr{rb rroEBJreErre ge{uquta (znn
lra6nrrna) v(D-uorona roJrr,Ko grx A-aoea4 r.i, BoBMornEio, caMbrx rroaAulrx B-aaea4; npn 6oree
;BbrcoHI'IX reMrreparypax aroT lfexaHr{su.o6paaonaulrE Ae[peccr,rrd crarroBr,rTc.s neo{(pextna-
III,IM.

POSSIBLE CAUSES FOR WIDE DEPRESSION APPEARANCE IN ULTRAVIO-
LET SPECTRA OF B- AND A-STARS. I. ABUNDANCE ANOMALIES IN STELLAR
ATMOSPHERES, by L. s. Lgubimkou, A. M. Jalarli.- A brief survey of observational
.data related to energy clistlibution in UV spectra of hot stars is presented, inilicating wide
.clepression for a palt of normal B- and A-stars and particularly for Ap-stars. The obser-
ved depressions may be connected rvith the overabundance of elements in stellar atmosphe-
res. To check this assutnption synthetic spectra in three UV intervals (2350-2380, 2245-
2275 and. 184'0-4.840 A) and one optical interval (4500-4530 A) are calculated for di{{e-
rent element abundances in stellar atmospheres. It rvas shown that UV flux cleficiency for
Ap-stars can be explained by the metal overabundance intrinsic for such stars. In the case
oI normal stars permissible variations of metal abundances may explain the appearance of
UV flux deficiency (or its excess) for A-stars and probably for latest B-stars. This mecha-
nism fails at higher temperatures.

1.,(aunue Ha6ilro4eHr,rfi

Brarogapx- rrrrreHcrrBrrbrr,r pacqeraM Mo[eJreft BBegArrr,rx arMoc{ep, ilpoBo-
lr{Bllrr4Mcr s 60-x roAax, H 1970 r. 6},ur troilyqeu Aocraroqno o6rurapnirfi ua6op
TeopeTI4rIecKI4x pacEpe4erenuft fioTonoB rr3JryqeHr4fl, coorBercTBylotrItrx BBeB-
laM paSilIaqubrx cneHTpaJIrHbIx rr4rloB r{ HJraccoB cBerr{Mocrl4. Telr ca}rr,rM
6rrra aarox(erra ocHoBa AJIr MaccoBoro arraJruaa Ha6rrroAaeMr,rx pactrpeAeJre-
rrrlfi aneprrlu, trpr4qeM He roJrbxo B Br4ArlrMofi, HO r4 B yJrrrpa4uolreroioft o6-
'JIacrI4 crler(rpa. It rorty BpeMerrl4 V@-na6nrogeHr{E MHorrdx BBeBA 6rrln no,ny-

* HIIO ftocMrrqecnrrx rrcclre4orauuft (Baxy) .



areHbl B paHerHbrx eKcrlepl4lleHrax 14 Ha onyrIII'IHe OAO-2. Ofiaaalocr, uto,
troA6upafl MSASJII4 arllo6$ep? IIox{Ho Ao6u'rr,Cfl x6poruelo CoIJIacIIfl Me}I{Ay

reoperr4qecr(rrMr4 r4 na6nrolaeubrMrt pacnpeAeJIeHI{flMrl^?l{gprI,I}I B BlIAIrMoft

o6.n-acrn, oAHaHo IIpI,I oroM n V@-o6.naciu upn I < 3000 A ua6nrogaelane
troror(r{ qacro oHa3brBarorcE Hl{]fie B[,Irrl4cJ]eH]IbIx. ]t taHouy Br,IBoAy nprrBeJr

ar,raJrrr3 AaHHr,Ix OAO-2, BbrrroJrHeHHbrft B HaalaJre 70-x roAoB AJIfl Hecr(oJlbnrrx

BBeBA Krraccoa B0,5 V - At V Au4epxut.n [{], [rlfl pflAq A-eseeA - lpoc u

ru. t2\ AJIa A-anea4 I,r 6o;ree IIos[HI{x -,(oreptra t3]. H aHaJIoII{tIHoMy

BaKilrorreHr4ro npr{rrrrrr{ ,[,anuc u Ya66 [4] , npoauaJrllsl4poBaB paxerllbre AaH-
Hr,Ie [Jrfl noa4nlo" B- Ir A-saesA IJIaBHofi nocJIeAoBaTeJIr,HocTlI. Ha6rrcgaelrue
V(D-noroXr,r OI(aBaJIIIcr, MSHLIr1S [pe,qCKaBaHHLIx Teopl{efi ua 20-40% [2],
a r4rror[a Aa]r{e B 2 paaa [1]. Eu.uo BbrcfiaaaHo npeAnoJlo]fieHl{e, qro noilyrleH-
I{oe HecoorBercrBr{e o6tgcusercfl HerroJrHr,IM yrlerotl B BbrrlrlcreHllfl x ucroqnl{-
HOB HetrpOBpaqHOCTU, B TIaCTHOCTII CleHTpaJIr'nr'rX nrnnUfi'

B noc,ne4ulle 1.o[tl aIIaJII4B V(D-cnexrpoB sBeBA npoBoAIIJIcfl Ha ocHoBe

IroAeJIefi arruoc$ep ltypyqa [5], ornla-lllrellnofi oco6eHHocrblo l(oropblx fIB-

JIfleTCfl BHIIOaIeHI,Ie OIpOI\{HOIO HOII4TIeCTBa nr.rUr.lfi; nOIJIOtrIeHI4e B HI'Ix yq!I-
rbrBaJrocrr crarucrurrecxuu ueroAoM. MoAertz atuoc$ep [5] 6ulu ucrloJIbsoBa-

urr Nla"naurvntru [p. [6, 7l Atts orpegeJleulln a${extr'rnHbrx reMneparYP Z.rO

y 176 asean B5 - F7 x.[accos CBerIIMocrII V-III. Oraaanocr,' qro sHarleHurl
?s6 uo V(D-cnexrpaM (AaHHbre crryrHr{Ha TD-l) B cpeAHeM.rloJlyalarorcfi Hec-

I(oJIbIto HI4)I{g, qeM IIo Br4AI4Mofi o6lactlr, Hanpl4Mep gla A-aneag ua 200 ft
[61. flpuuznofi ssnsercfl [errpeccr4s V(D-uorora, na6.nrogaeMag R r4grepBarle
?.,1360--2740 A u gocflnrarcqat0,3*. Te xre MoAerrr.r [typyriu [5] 6unu upra-

MeHeHbI Pyctau6erosoft [B] nprr ItccJletroBaHrlr4 134 aneag 05 - A2 Iro AaHHrIM
oAo-2. [\iln 22 3Be3A B [B] 6n.na o6uapyxeua Aenpec_cr4s__v(D-noroHa npr4

l, < 2500 A, Horopan ArIfl BBSBA HJIagcoB cBerIIMocrII V-III Mo)fier cocraB-
nart 0,3-0,4'". fIpuuIIHa [errpeccl4ll colJlacuo [B] Moxter 6rrrl csseaua c
onoJro3Be3Arrr*, odrrur(aMl{, Aaroqt4Ml{ Ao[oJIHIrreJIbHoe [orJroq,eHrae e V@-
o6fiacrlr c[er(Tpa 3a cqer'rfHo]r{ecrBa pesol{aHcubrx JIIIHI{ft '

,{o cux nop Mbr o6cyxr4alu pesyJrbrarbr, orrlocfltqr{ecfl K HOpMairbHbIM

BBSBAaM, Jrelr(au{rrM n6tuaw rnasuoft [ocJreAoBareJlbHocrlr, tr{uerctcg cBI{Ae-

TeJrbCTBa B nOJIt,By TOro, qTo y Ap-anea4 [eupecgllfi Y(D-uorOxa ycI{JIeHa nO

cpaBr{eur4lo c HopMaJIbHbIMI4 sBeBAaMr{. Jlexpou [91, u_C-u_onrsoBaB AaHHbIe
OAO-2, cpaBHrrJr pacrpe[eJrerrr{fl oueprrrrl B Bl,rArrMofi u V(D-o6Jlacrflx crler(r-
pa y 24 rony6r,rx Ap-iseag (B -V <0,0) ra 31 uopuarlr,Hofi B-u A-sseeArr'
Oxaeanocr, uro Ap-sneBAbI Ll3ilyqarcr r V(D-o6nacrra NIeHbIIIe aHeprl{ll, aIeM

HopMaJIbHbIe BBeB[bI c reMlt Hte []BV-I\BSraMII. Sror nr,rro4 tro[rBep]IiAeH B

pa6ore [10], rqe ro [aHrrBrM crryrnrdfia TD-l uponeAeHo cpaBHeHr{e pacnpe[e-
ienuft r.reprry gtn77 Ap-anea[ us44noprnraJrbr{brx BBSBA r(Jraccos 85 - 1'2.
Err,ro yCTaHOBJISHO, qTO MolItHO 4o6ratscn xOpOUeIo COOTBeTCTBTfl Mextry
rreHyJrrrpHbrMr4 rr r{opMaJrbr{brMrr SBeBAaMr[ B OIITI4qeCHOM AI{aIIasoHe' oAHaI(O

rrpr"aro, s V@-Uualaaoue Ap-eneBAbI IIofiaBhIBalor ge$ra-qut 11orol(a. CorraC-

"'o 
tg] n tl0l aror ne{uqrT uesua.rrreJreH 4na Hg - Mn-aneag, Ho Mo}r{e^r

6rrrr-reciltt"rourrt* [Jrfl BBSBI traua Si u Sr i Cr - Eu, goc1uraa 1,0'"
n 6onee upra l, < 1500 A. Antopn [9, 10] BIIAflT rpuquHy ycrareruofi Aenpec-
c\rr4 B V(D-cuenrpax Ap-aneaA B rroBbrrrreHHoM coAepll{aHl{rr MeraJriroB B r4x

aruoc{epax, r(oropoe [pr4BoArlT H na6rrroqHoMy rrorJlorqeulllo B cleHrpaJlb-
HbIX JI14HI4fiX.

tr4raX, rIB paCCMOTpeHI{bIx AaHHLIX CJIeAyer BEIBOA, qTO y xaxofi-ro qacTlr

HopMaJIE,rrbIx BBSBA xriuccou B ra A Ha6ilroAaercn IrII{por(aE geupeccrnr V(D-uo-
ToHa, 11pOcTI{parcrqafotl Ha cOTIIII I4JILI Aa}He Ha TbICflrIy aHICTpeM. t{r:o xa-
CaeTCfl Ap-Snea4, TO y HIIX ATa [etrpecol4fl ycfilleu1 IIo cpaBHeI{I4Io c HopMaJIb-

HbrMpI BBeBAaMI4, oco6enso y rl4noB trer(yJlflpHoctu Si u Sr - Cr - Eu'
fIo4vepxueM, qro B IIpeAcraBJISHI{6M B},I111S Hpar11ou o6sope Ea6ilIoAare11b-

Hr,rX AaHH6IX MbI yIIOMfiHyIM TSJI1,HO Tal(fle pa6OTbI, B I{9TOpLIX Hapfl[y C

V(D-[lrauaaoHoM paccMarplrBaJlacb I{ BI{ArrMafl o6,ractr,. flplr sroM ol(aaa-
rocr,, rrro ga6,rrogaelroe pactrpeAerreurle arreprr4l4 B Br{AI,IMofi o1ilacrv xopouo
corJracyerc n tv6o c reoperr4qecr(r4M pacflpeleJleurreM, BbIqIlcJreHHr,rM rro coor-
BercrBiloqeft Mogeilr,r arnrocSeprr , ;r,t6o (n cryvae Ap-aneag) c pactrpegeJle-
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HrreM AJrfl HOpMaJrr,Hoft sreagr,r c raxoft xe e$sexrr.nB,oft reureparypoft.
o rcro4a c JIeAyer' qro ArE o 6tscnenr.r.s IrB Jr o lxeHuhrx n a6nrog are Jrbgrirx AaHHbrxneo6xogralro nafirz raxofi MexarrrlsM, XOrOprrft, 

"or4uuur'-gotroJrrrureJrbrryloAerpeccrrc s v(D-Auala,.He, trpaxrr{qec*' iorparrr, 6rr pacnpeAeJreH,e r10-TOr(a B otrTuqecfioM Ar4alaSoHe.

,2. Mecro BoaHr.rxlroBeHr{fl Xeflpeccilr,r
I(ar uoxso o6t'ncHzrr, qro Aal*e y HopMaJr'Hbrx BB'BA B - A ua6.rro-

AaeMoe paclpeAeJreHl're..EHeprr4LI, xopolxo corJracyflcb c Teoperr{qecRr4M pac-trPEAEJIEHI,IEM B BIIAI4MOfi. O1IACTA CNEI{TPA, HEPEAI(O IIOHABbIBAET IIPOTfl}fiE}I.Hyro Aetrpeccr,ro B v(D-o6racrrz? cy[lecrByer eAr{HOe MHeHr{e, qro trpr4qlnllacBflSaHa c r(aftI4M-To AorroJlrrr{TeJlr,HbrM rrorJrorr{eHrleM, He yqregghrM B pacqe-Tax' oAHaKO O MeCTe BOSrlI4rtHOBeHI4f, STOIO [ofJIorIIeHI4rr MO]r{HO BbrcHaSarE
ABE PA3il[qHI,IE TOqHI4 3PEHIIfl. fIEPNAT I,I3 HI4X SAHTIOqAETCE B TOM, qTO [EII-peccr{fi Mo}r{er BoBHr{Harb s caMoft arm_oc{epe BBeSAbr, ecJrr{ co[eprfiaHl4e
aJreMeHroB s Heft Bhrrrre HopMaJrbrroro. ,(efi.crenre.uuro, , to_";;;;;;"fi:r'r A-anea4 rrpr{cyrcrByer MHo}r{ecrno nrauufi, *rrop*'J 

"y*r, oHa3brBarorSaMerHoe BJrr4flHrre Ha pactrpeAeJreHr.re eHeprr4r{.,(ime ne60.rrsruort raa6r,rroxcoAeprfiarrl4r MeraJrJroB, ycrrJrr{Baff ortt [rlrrtr4u, Mo]fier nprrBecrrr H o6uleuyrroHr4?fieHtrro ypoBrrE raanyvaeuoft aHepu,rr4. flo-wr4rauou-y, 
"uroo"a"- 

;p"6aror s{sexr trpoffBJrtrerca..a Ap-an*r4ui, rar( ftar( ,raroo "go, n * xapaHre-pr.rt-:1r9:I:: 
_r11y1"pHr,rfi 

xulruuecxzfi cocraB. Otrano t fr, orop*urrbHbrx,)D- r{ A-3Be3A B[OJrHe AOtrycrIrM za6rrrort MeraJrJroB r 2 paea, xoroprrrz, noa_MO)nHO' cr(aBBrBaercE Ha pacupeAeJreHr{r,r troror(a s v@lo6nacru.
Bropaa roq*a Bperrr{fi oc,oBa'a Ea roM, qro Aeupecczs y(D-noro*a Mo}r{erBoBHl{I(arb B or(oJloBBeaguoft o6onovxe, AaIoqeft gonb,nnrarenbHoe trorJrorqegrreB CtreHrpe 3a cqer MHO)fieCrBa ru]c.mfr. (r ocnoauoM pe3orraHc"urx1. s"ia"oerrpeAtroJrolfielrr4e B6rcHaBarr_o B IB], rge B HasecrBe racro{Hr{r{oB [etrpeccurzrrrasBaHr,I Or(oJrosBesAnrre o6nana, Tlsnecrno, sro o- r4 par{Hrre B_areagui;;;;;;:

CIABHO TEPfiIOT BE4ECTBO, I,I HATI{III4E O6OTO'IXU I4, CJIEAOBATEJIrHO, BEJII4.II{HY
Aerrpeccr4rr s v(D-o6nacrr4 Molr{Eo 6rrno 6rr 

"r"rrr"'"o ,oopoarbro rrorepuMaccbr lw . ognaxo, Kafi cJreAyer I{a ra6n. t, ou*"u-rrorziurr""*ocrrr Melr{Ay
4eupeccraeft u Nr ner. Ha.r-ygarocr uo4o6par'r rp;;;p;r.^rrurn, o.re'r 6rraa-nr4x uo cBot''M XapaHrepr4crr.r(aM, r(poMe Harr4qr4.rr 4"opec"rr. B ra6n. 1Arrfl Halr{Aofi enesArr yHaSarrbr cnexrparrnr,rrt xnacc,' 

"iopo"ru BpaxreHr.rrra sin I -[11i, a{se*rrrBHan reuneparyp& z'00, 
- v*"p.i"r, 

"irru, 
r'}r{ecrrr g,,Macca M n coilne.rH.rx Maccax ra paccroau"Ja."nuprrrarpur-fr,1, tg g, M r.ig'ur u-e^pnoft [apbr 3Be3A Orrpe[erre,hr HaMtrr, AJrE AByx Apyrux - n pa60re

112]. 6ro*e roro, s ra6n. 1 oprrelenbr eMrrrpr,rqec*r{e ,rrur.rr, lVi\ni';
orMeqeHo Harzstre [enpecc]rr4 [81 . Bu4ralr, rrro B r{ax{[yrc fiapy BXoI(flr BBeB_
Abr, oqeHr, 1ilwaxme rro BceM cBorrM_-x_apa*Tepr4crr{Ha*, ,oo-rl, ,-il[,; yoguoft BBeBAr,r B rape Aerpeccrrr n V(D_o6,nacru ua6.rrrog;;;;;, a y gpyrofr _
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IIer. TaHIIM O6pa3ou, trpflMafl CBEBb I'Ie]I{Ay AeupeCcraeft I4 BeII4rIuHoir nT or-

LVr*uVar. Onua1o oTo He oaHaalaer, rrro oHoJIoBBeBA,Hafl o6onosxa I{e MoiIieT

Ohru nirrrou $oprr,apoBarlr,rfl Aerrpeccrrr.. Bo-uepaux' upl4poAa o6onosxl4 He

O6gaare;1lH6 CBflSaHa C I,ICTeqeHI,IeM tserqegTBa' TaH HaH OHa MOHST 661r:l OCrar-

;;;A;;;"rAHoro o6.nara. Bo-nropnx, o6orouxa He o6flaarerbHo ASJIIHHa 6blrb

,6rpr*aa*ofi; ona Mo)fier I4r[erE,' Hanpl{Mep, {opuy Ar4cHa' rorAa HarI{qI{e

trJlr{ orcyrcrBr{e Aetrpeccurn 6yger cBfl3aHo c noJIo}r{eHI4eM AI40I(a orHocr{reJrbHo

Ea6rIoAareJIfl.*-"i$;;;/2, 
,u, .oro.raBrrrrrr BeJrr,rquHy Aerrpeccr4r4 D.,.nafigenuylo B IBl,

ra1lr{e co c1opocrblo BpaIqeHIIE u Sin I ue Hatanora [11]' HI'r 4na 3BeBA'

Oort*r, n uinuofi nocJIeAoBaTeJIbuocTIr, HI{ AJIfl cBepxIIIIaHToB He o6uapy-

Ererro KaKoft-nv6o cBfl.Brr r[e;{[y D u U sin l; o roM ]I{e IOBopfr AaHHbIe

ra6n. 1, ,{auee, coIJIaCHo IB] sa;nu'ure AenpecCI4II IIpaI(rI{aIeCHII He saBII0I{T

oT yrreTa Melr{SBeSAHOrO 11OrJrorqeuug. ]t TOMy ]I{g,BLIBOAy 1pI4BOAI{T OTCyTCT-

Br4e HoppeJIflIIIII4 MelI{Ay D m paCCrOfHI{eNI d' FIaHOneq' MbI cOtroCraBI{JIId

uaornrir'y D c uaurulu{ orleHr(ar{r.r BoBpacra BBeBA, r4ccJreAoBaHHLrx B [B], u

He HaIIIJIT{ Hr4Har(r4x cBr4[eTeJIE'CTB 3aBI4Cr{MOC1l/r D OT BOSpacTa.

B uacroarqefi pa6ore Mr,r paccNrorpeJll{ nepBylo I43 yrasaHHDIX BbIIUe BO3-

lrOXtnOc:refi - y1i',euwe iloIJIOlqeHI.fl B V(D-lllnusx 3a CqeT IIoBbIIIIeHIIfl

coAep?r{aHr4fl MeTaJrJroB. guclo erux,nunuft B cIIeHTpax l.opflql4x 38e3A BeCbMa

BeJrr{Ho, cooTBeTCTBeHHO BeJrr,rH ra a{sext 6.ren4IaponaHr4fl, rrosToMy HaAeTn-

Hbre peByJrbTaTLI Molyr 6rrts uOnyqel{bl rOJIbHo a{erOAOM CI4HTeT[qeCHI4x

crreHTpoB.

3. Pac'retbr cl'rnTerl4llecxrrx c[er(TpoB

Mr,r nocrasl{Jlr,r 3atraqy paccarr,rrarb AJIfl A- u B-ase3A CI4HTeTI{SecHue

""a"rpuiu 
y@-o6ruarr{ [prI.paBJILrrIHoM co[ep]fiaHl{lr MeraJrJroB' 7Ia -paccyot-

peHHbIx BbIrue AaHHurx tia6rrrouenuft cnegyer, alro Aelpeccr4fl V(D-notona

MOlr{eT BaHIII{aTb COTHII aHICTpeI{. OqnaXO IIJIOTHOCTT' CneI(TpaJIF'HbIX JIIIHI4fi

A V(D-4naUaBOHe alpe3sbr.IafiHO BrICOHa, gODTOMy BbIrII4CJIeHue CTOJI5 IIpOTE-

?r{eHHr,rx cu}IreruqecKux cner(Tpoe uotpe6oBaJIO 6br oqeHb 6onlruoro BpeMeHI4

cqeTa Ha 3BM. V-ruTbrBafl 3TO, rlbr orpaHuql4JIIICb paccMoTpeHl4eM rpex

,nrar*ou B V(D-o6lacrr.r, mr,rpr,rHofi 30 A xantgrrft. CseAeuus o Hrrx flpr'rBeAe-

irr,r e ra6il. 2. Otuetuu, rrro pacaler oAHoro cuuTeruqecftoro cuer(Tpa B orAeJIb-

HoM yrracrl(e 11pII IIIaIe A], : 0,1A aauuuaeT or 3 Uo 5 q MaIx,f4H[IoIo BpeMeHI4'

Bnsr.rcneurafi rrpoBoAr4Jrr4cb c rror{orqbro rrporpaMurr SYNTHtrL tt4] na 3BM

EC-1033 Itprrucnoft acrpo{uBlrqecxofi o6cepnaroplrn'
cur,rcox ilyuair, florra[arcrqilx B BLI6paHHLIS cI-eI(rpaJIbHbIe I4HT6pBaJIE'I'

BBEr rr3 o6rur.tpurrx ta6;lnq }typyriu r'l flefitpentalrHa [15]' Tax Hax B arMoc4e-

paxI1opflIII,IxsBesAaToMI,IHaxoAfITCEIIpeI,IMyrqecTBe}IHoBI{OHI4SoBaHEoM
ioctorurg, Mr,r oTo6paJrr{ AJrfl pacareToB npe}fiAe Bcero JII4HI4I{ aJreMeHToB

BIIepBI,IxAByxcTaAII[xI4o}II{3auI{II,y[oBJIeTBopfIIoqI{eycJIoBI4flM
lgSl)-3,0uX<t0aB(a4ecrt-cttllaocru4rlrlrropa,S-crarr4crl4qe-
cHr{fi Bec Hr{}r{Hero ypoBHfr, x - noreHllraan noa6yxrAeHl4E aroro yporua).
T. e. TaCXIIOTIaILICL I4S pacCI[OTpeHIlfl CaMLIe cla6ble :lurr,lzrrzl, He [aIOtr{I'Ie

Ta6rttrla 2

Cnetrpanr,nnre yqacrnu rl I{oJrrrqecrBo nunuii, BnJrloqeHublx B pacqerr'r

flI{Hltfi

lIHTepBa.[, A VIIIln lI

2350-2380
2245-2275
1810- 18210

lg uo

88
63
42

7 ,60

to
22

88
5,39

10

65
qn

6,21

t2
27

14

5,55

J

20
9'

4,21

| 
,...0

198

286
363
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olrlyrl{Moro BxJraAa B pactrpeAeJreHr{e aEeprrrr4. V.lurHsaJrI,Icb rar()fie a uav.6o-
Jree crrilr,Hr,re ilvtlJlrrt uefirpanrnnx aroMoB, npelr{Ae Bcero peSoHarrcH6re. cnug
ocqr{IrJrflropon gl gta Fe I 6panucr ua k6l, gnn Fe II _ ua U7, tgl. !,nnApyrllx SJIeMeHTOB IrO BOBMOIT(HOCTII TaHlr{e r4crroJrbBoBaJrr{cb coBpeMeHI{bIe
orrpeAeJreHr4t g{-renu,ilfir. B ocraJrbHr,rx cJryqaflx sHaqeHr,rfl gl 6p',at:,lcs ua
ra6rraq Itypyqa u llefirpeuanna [15].

llepnr,re ABa yqacrna? yHaBaHHr,re r ra6.,r. 2, 6u,,w nr,r6paurr rar(r4M o6pa-aou, uro6r,r B Hr4x rre trorraJrrr Haxrae-nra6y4r, oqeHb crrirura Jru1;2rr, riac
r{HTepecoBaJro rlpe}ItAe Bcero cyMMap}roe BJrr4flHr{e MHo}r{ecrBa naruufi. cpe4neft
ra uanofi r{IrreHcr4Buocrr{ Ha rloflBJreHr4e rxrrponrax geupeccrart s y@-oOiacru.
B tperuft yqacror( M!r- Halrypeuno Bnrroqr4Jrrr orlrocr,rreJrr,Ho cr,rnr,ur,rfi peao-
nancunft gy6ner si II _fr1816,92 + l9l7,4b Arrfi r{rrrrrocrpaqrrrr troflBJreHrrfi
nonanrnofi Aenpeccr4l4. rlro6rr l,rMerb BoBMolr{Hocrb cpaBHuBarr V@-o6Jracrb
c.-"^\A Y9!: MbI paccqt4TblBaJrr'I cl4Hrerr{rlecHlre c[er(rpbr raxg{e Ha yqacr1e
4500-4530 A.

Haruu BBIqr4creHI,Ir noATBepAtr{Jrrr, qro nan6onee Ba}r{HbIM B crarucr[qe-
cnoM orHorlreHr4r{ AJrfl V(D-yuacrxoB flBJIflercfl tsKJraA r4oHr{BoBaHgbrx aroMoB
aJleMerrroB rpyntrbr )r{eJre3a. Yrac;ro coorBercrByrorql,Ix ltuuuir, BnflroqegHbrx
B pacqerr,r, yHasaHo a ra6n. 2. B nocle4nelr cron6qe [pr4BeAeHO noJrHoe
fiOII{TIeCTBO ;tr[H,ufi', UOtrOJILSOBaHHLIX IIpII B],IqLICJI€HI4I CIdHTeTIzrIeCHr4X CUeHT-
poB B .orr6paunr,rx V(D-rnnrepnanax.

. Auanras trpoBoAr{Jrcfl Errrr nrrrrr uogenefi arlrocSep [5], coorsercrByron{ux
e{Se-xrranuuu reMtreparypaM Ts6 : B 000, t0 OOO, 

'lB 000, f O"OOO- u
25 000 r(. cornacuo [B] reupeccus v(D-noror{a na6nro4aerc, y BB'BI paBHhrx
r(JIaccoB cBeTr4MocTI4r HaqI4Hafl c rnasHoft nocJIeAoBaTeJrr,HocTrr r4 rtoHrrafi
cBepxrr{raEralrra. Mr,r orpar{raarr4Jrr,rcb pacrreraMr{ AJrfl UO4e;rert arlroc{ep cycfiopelrrrflMr{ ctt;ltll,r.rr}r{ecrr4 1g g : 3,5, Taxrnu o6paaou, Harrrr4 BbrqncJreHrrrr
orrrocrrcE H A- u B-anea4aru mJraccoB cBerr,rMocrrr-IV-iII. B garr,HefirreM
6yu9T troKaBaHo, qro ocHoB,r,re Br,rBoAhr cna6o BaBr{cflT or nu6opa tg g.- -

Cua'rana pacqerr,r crrrrrerlrqecnr{x cnenTpos 6rrnra Br,ItroJrHeHbI nprr coJI-
HeqHoM xr4Mr4qecr(oM cocraBe. B ra6l. 2 (unrxuxa crpoxa) urr yxaearrra
corHearHoe coAepmaHr4e 1g e6 Her(oropbrx Balr{Hbrx a.rreueuroB. Slecs npr4Be-
AeHbr SHaqenur lg 

-a6, .coorBercrByrou{r4e o6H.rHOrt rrrKaJre, u *oropod 4jI"Bo4opo4a rpr4uflro lg e(H) : 72,00.
Sarelr BbrrrrrcJreHr4n 6rrnra noBToper{br npr,r yBerr4qeHHoM n 2 paaa r{ yr,reHb-

rreIHgM n 2 pasa coAeplr{aHr4r4 Bcex arreMeHrol, r. e. np}r lg u : lg "; ++ 0,3 lr lg e : lg eo - 0,3. flpra raxux Bapr{arlr4flx xr{Mr4qeo*oro cocraBa
sBesAbr erqe cqr.{rarorcfr HoprfaJrbHrJMr4. o4UaXO y IleHyJrflpHrrx A- n B-anea4
orMeqalorcfl 6onee cran_onrre o6uque raa6r,rrnr,r Meran.nos. rlbu ropxuee BBeB[a,
TeM TpyAHee raKI{e r'rs6brrxra o6uapyxrlrtr,, TaH KaH Jrr4Hr4r{ r,rorroB, rrprrrraAJre-
)I{atrIUe EJTeMeHTaM rpynrrbr }r{eJresa? 6rrcrpo oc,ta6eearor c pocror{ Trq,. Terrl
He MeHee o6tqmfi ua6uron, [peBr,ruarorqut-r o,l n .rrorapn{ruel nafigen 

-frrn,e 
y

aBeBAbr c reMneparypoilr T16: 19000 H tl9]. V.rurl,rBas Ero, Mbr noBropflJrra
pacqe_rbr [rrrr nepBoro r4B yr(asaHHr,rx B ra6n. 2_yuacrnoB upra lg e : lg eo ** 0_a7,_r. e. [pr4 noBr,rrreHr.rrt coAepHraHrta n 5 paa.

IJa6nro4aeubre pactrpeAeJreHr{fi aHeprr{rr n v?D-o6nacrr4, noroprre o6cyxr-
AaJII4cr, BBTITI-e' ToryseHlr IIo cIIeHTpaM c yMepe]rHr,rM r{ Hr43nr4r{ pa3perreHr,reM
(or 1,8 uo 20-30 A). Mn BaAarrr4 iurp"-"rrre2 A, r. e. npoBoArdrrr{ cBeprr(y
BbIIII4CJIEHHbIX CI4IITETI,I"qECHI4X CIIEHTPOB C I,II{CTPYMEHTAJIbHbI]\I UPOSTANEM UO-
.nymrapunoft AIr : 2, A. Baxrno .rro nplftrrraa Berrr4qlrna A],1 cyulecrBeHHo
MeHBrIre [rrrpr4HEr nrr6paHnrrx yqacrnoB, cocratsJrflrorqeft 30 A. Coilacuo [14,|
crJIa?neHlrBre crrHTerr4rrecr(I4e crreHTpbr, froJryqeHHr;re [ocJIe cBeprnr{ c rrHCTpy-
Mer{TaJrbrrblna upo{u;reu, Moryr or(a3arr,cfl He BrroJrne ,o.trroronri6rra, xorrrlou
paccMorperrHbrx r{HrepBarroB B rpeAeJrax paccroflHr4fl Ar < 2 A ot srax.

4. Peaynrrarbr BbrqucileHr,rfi
Ha prac' I npe4ctaeneHr,I HecrJIalr{eHHble cuHTerr.rqecxr4e c,,e*Tpbr, Bbrqldc-

JrerrHble AJrfi MoAeJru c 7"6 : 10000 It n rpex nnr6paunr,rx yqacrHax npr4
HopMaJIbHorrt (corueunou) coAepH{arrr4r,r aJreMeHToB, a rar(}iie crJra}r{eHHbre



Ctrer(Tpbr, nOJryqeHHbre B pe3yJrbTare cBepTr(rr c rrHcTpylleHraJrbHr,IM IIpo(trI4JIeI'I

rroJrymrrpr{Hr,r Afu1 :2 A. tr4a puc. t wr4no, r(aK r{Horo iluttttfr. co[ep]Hl{r
Hect.[a]rieHHrrft V(D-cneKrp BBeBAr,r. Iloc.rre cBeprltLI c I{HCrpyMerlraJIbHblM

UpO$u;reu olII{ [alor png 6;neu4. tr4urepecno, ral(]He oTMertr{rlr' r{ro ypoBegr,

CrJrarrieHHOIO CleI(Tpa, T. e. CnefiTpa, peII{CTpI{pyeMOrO [pI46OpOM' II.paI(TI'I-
qecxrr Hr{r4e rre AocrrrraeT ypoBrlfi r{cTr{HHoro HorrTr{r{yy},I& l'1 : 1,0 (aa

llcfiilIoqeHlreM rpaHlr{ r{}IrepBaJ]a tB10-1840 A, o4uaxo B6nlrsu HI'IX cBep-

ztr/ ./760

,l/

Pnc. 1. Cranrerflsecxue cfler(rpbrB,rpex yqacrnax y(D-o6[acrrl, BbrqlIcJreuur,re rrpt4 ?aO:
: 10 000 H u lg s: 3,5.
ToHHaE JTLTEI{E COOTBeTCTByeT lrecrJraE(eHHoMy CneHTpy, }ItIIpHafi JII'IHr.IA noJryqeHa IIocJIe cBepTHu c uHcT'

pyMeHTarbHblM npoSr't.rem noryuffpuHoii Al1 : 2 A' CoEepxantre aJreMeHToB eoJrlre'{Hoe

8



HyrbIIr ctreftTp-HeHaAe)fieH r'I3-3a Heyqera Jrl{Hrrft, HaxoAflIql{xc.fl Ba trpeAenaMf,
rrHrepBaJra). 9ro o6crosrenrcrBo o6brqHo He yqr.rrbrBaercE n pa-6oCax no
otrpeAeJrer{rro..{aHropa 6;roruponnu rn:ts,],rtrM'V. q (Iine blocking factor), r4e
aMrrr4puqecfiuft yponeur r(oHrrrHyyMa npoBoArrrcfl tro Beprxr,rnau ua6rro[aeMo-
ro V(D-cuenrpa, qro Morfier rrpr,rBecru H Banr{}rieHrlro r1 @u., Ha[puMep, t20]).

B 4anrnefiureM MbI 6ygem paccMarpr.rBarrr ToJrEno crJramerrHr,re cunrertrqe-
cHrre cneHTpu. Ha puc, 2-4 [pe4craBJreHbr peByJrbrarbl Harrrlrx sblqzcreulafi
g.nx nu6paunryx Y(D-yvacrr(oB rrprr rpex BHaqeHufix a{serrunnofi renrnepary-
pr,r: 7u6 : 10 000, 16 000 u 25 000 H. [;ra yqacrxa 2350-2380 A napsty
c HopMaJrBHbrM coAepx{aErreM lg e : lg e6 rrrr [peAcraBr4Jrr4 rar(Ere clyqau
lg e : lg uo + 0,3 u lg e : lg e6 f 0,7 (pnc. 2).,[na gnyx Apyrrx rrHrep-
BaJI-ol flprrBeAe]rbr ctremrpEr, paccqrdraHurre rrpr,r Ig e : lg e6 u 1g e : lg eo ++ 0,3 (pvc. 3 n 4).

oruerlru Henoropbre o6r4ue oco6esnocrvr prtc. 2-lt, Bce npeAcraBJreHHLre
cneHrpr,r cocroflr r,r3 pffAa 6.neu4, rny6lrua ftoropbrx yMeHbrrraercE c pocroM,
7s6i 3To cBflSaHo c yMeHr,rler{I{eM r4HTeHcrrBHocru nu]f{ufi, cocraBJlfircqr4x
6;ren4u. flpra uorrrmewum Tuq MeHsercfl raHlne orHocr4TeJrbuufi nntaA pas-
ur,tx nuuraft B or,qeJILHLre 6reu4rr. Bcne4crnrae sToro trpu yrelrauenuu -716

rrer(oropble AeraJII{ cneHTpa CABr{raIOTCfi rro AJrrrHe BoJTHEI r4Jrrr Aa}r{e BoBce
r4crresaror, B To RpeMrr Har( B [pyrr4x Mecrax noEBJrflrorcfl HoBEre gera.rrlr (cu,,
HarrprrMep, puc. 3).

Ha puc. 1+ sau6otee BaMerHyro [erarr' o6paayer peBo,aHcuatr Jru*r4g.
Si II l,1B{7. Orla xopouo Br,rAHa rprr Tr* : 10 000 H, Ho trpu Tr* 2
> 16000 It yxte MaJro orrrr{qaercfi or cocegur,rx 6,nen4. Omrerzu, rrro cr{Jrbl
OCI{I4JIJIflTOPOB AJIfi YI(A3AHHOTO gY6NErA Si II UU BsflJIII NE 1271, A B HASECT.
Be HopMaJrE,rroro co4ep?r{aHrrfi r(peMHr4r [pr{HEJrr{ BelraquHy lg e" : 7,55.

rla puc, 2-4 raguo, qro Aalne [Byr(parHoe rroBbrrrrerrr4e coAep)r{anrrs
MeraJrrroB SaMerHo rroHr4?fiaer ypoBeHr, cIIeKTpa B Halr{[oM v(D-yuacr:xe, T. e.
coBAaer Aetrpeccrlrc rroror(a. flpra eronr BJrr4flrir,re xr{}rvqecxoro cocraBa oHaBbI-
Baercfl TeM cr{Jrr,Hee, areM ur,rme aS{eHTraBHaE reMleparypa, BenraszHa [eu-
peccutt D, coa4anaeMofi ras6brrnoM MeraJrJroB, Meufercfl BAoJrb ysacrga, u Mr,r
AJrfr oIIpeAeJreHrrocrr4 6y4eu paccMarprrBarr, MaHcr4MaJrbHyro geupeccuro D-u"
B r(alHAoM rrHTepBaJre.

B ra6n. 3 upunegeur,I BuarreHr4fi D-u, B BBeBAHT;rx BeJrr{qtr{Hax, troryqeHHbre
AJIfl rr.frrrlr nro4enefi aruocsep npr4 ABynparHoM yBeJrr4qeHr4r,r coAeplfiaHuE

/8ZO 1,1 /8/O
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Puc. 2. Crramensne cr.rrrrerr.r{ecfir,re cfler(rpbr na yqacrne 2350-2380 A, Brrlrcreunr,re
AJr.fi Tpex auaqenr.rii 7a6

CnroIIrHaE, rrrrpr{xoBaE ulrurpux[ynHrupHarr JrlrHrrr4 coo'rBercrByror cogepE{ar{rrrr\r lg e : lg sO, Ig sO +
+0,3 u lgoO +0,7

Pnc. 3. Crnax(errsre curTerr4qecltlle crrenrpril rra ycacrne 2245-2275 A nug rpcx 3I{a-
qeEEt /as
clJiortrEar{ iluflrrfr. - lg e : lg so, ruTpuxoBaE - ig e : lg e6 f 0,3
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Puc, 4. Crralnenstre
.renuii 716

CtrfloilrHafi uuutan - lg e

/82/

cr{IrTeTtrrrecHl4e crrer(Tpbr Ira

: Ig eo, Irrrpl4xoBafl - lg e :

tra----at--'..,

\q= /tuolK

./8r/ i,i, /,y'0

yrracrRe t8t0-1840 A Arn tpex ana-

lg sO + 0,3

\

lt----^
lt,l
I

aJIeMer{ToB. Mrr sbr.rl4cnurtq Ttx qepea orHorueHrre a6corrorur,rx noroltoB, co-
orrercrByloulr{x HopMaJrr,HoMy r4 IrBMer.reHHoMy coAepxauraro. Oruerralr, qro
[Jrfl r4HrepBara 1810-1840 A yr(aaaHlr BHaaIeHun D*u* 6ea yqera nraunra Si II
)',181,7 r{ orAeJrbno (n cxo6Hax) - s o6nacrlr atoft ilwl;.ttrt. 7Ia ra6.n. 3 cnegyer,
rrro rrpz TeMrreparyps Te6: 8000 H renlr.IrtHa Drrro* AocTr4lraer 0,4n', tpu
To6 :10 000 It oua cocraBrrfler 0,1-0,2", a rpr4 716 : 13 000 I( 4enpec-
cutr s V@-yuacrxax He rrpeBbrlxaer 0,15". flpr.r 6o.nee Bbrconrlx aHaqeurrflx
736 }rBeJIIlYelIHoe CO[ep}}taHI4e MeTaIIJIoB He IIpI{B0AI4T K IIOflBJI0HUTO aalretnOft
[errpeccrrr{ s VO-o6ilacru. Taxuu o6paaoru, ecJrrr paccMarpr{Barr, rropMaJrr,Hr,re
BBeBABI, To [oflycrrrltrre ua6rrtxrr MeTaJrJroB Moryr o6oscnnrr, na6nro4aeltrfi
ge$uqra:r V(D-uoroxa roJrr,Ho y A-aoea4 r{, Boarroir{Ho, y caMr,rx rroa[Hr,{x
B-aeeag.

Mrr nonroplrJrr{ pacqer cr4Hrerrrrrecxoro clexrpa B urHrepBaJre 2350-
2380 A [pr,r rrflTr.rfiparHoM yBeJrr{rreHr4r4 co[ep]r{aHr4rr EJreMerrroB, r. e. rrpr4
lg e : lg e6 -i- 0,7 (cu. pv.c.2).llpu orou rrrreJrrrcr, B Br,rAy Ap-anes4r,r; y lrrdx
uo4o6nr,rfi lrg6r,rtox ua6rro4aercrr, Hanprrrrep, B co4eplHalrnrt ?r{erreBa, rrrtlr.rrvt
r(oroporo r{rparor Bair{Hyro poJrr, B Halrrr{x BllarrrcJreHr,rax. ,{nx Apyrr4x eJreMeH-
ron y Ap-areag o6uapyll{r4Balorcfl ra 6onee crrirb}Ible anoMaJrr,rr4, oAnar{o lrttr.rtu
grl4x arreMellToB BHocfr uerlrurnfi BHJTaA B pacuerr,I cr4uTerltr{ecKrrx ctrenTpoB.
Otuerrzlr, .rro raa6brroK )neJreaa Molrter cog[aBarr; AorroJrHldreJrr,I{ylo Aelpec-
crrro B V(D-cnexrpax Ap-areaA lre roJrr,Ho Ba crrer rwrruft Fe II, Ho rr Ba cqer
Herrpepr,rBrroro [orrrorqeHr{E aronraura Fe I t221.

B ra6r. 4 upnne[enbr-BHasegr,rfl D-u*, rroJryrreHHhre rrprr lg e: lg eo -]-

+0,7. Br,rgra,rr, qro Ba cqer aHor,raJrbHoro xrrMtrrqecKoro cocraBa y Ap- u Bp-aneag
MOlr{er troflBJrflTr,cfl Aenpeccr{fl , cpaBHr4r{afr c na6nro4aeruofi . Oco6eHHo BeJrr4r{a
oua y xoJroAlrr,rx Ap-anea4, rAe BuarreHvrs D Moryr Aocrrdrarr, 1*. Sses4r,r
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Puc. 5. Cunretrqecnr.re creftrpbr Ea yrracrRe 4500-4530 A, arruucJlerune npn ?r* ,::10000[t ra lgg:3,5
Hecluaxenslrfi cler(Tp coorBeTCTByeT co[epE{aHnlo lg e : lg eO, crJraH{eHrrrie cneHTpbl noryqeHbr npa
lg o: lg eO, lg eO f 0,3 tt tg e6 * 0,7 (crtrorrrEar, rrrrpr4xoBaE rr rxrprrxfiyunrrrpr{ar Jrr,rurrr4 coorBer-
crBeHIIo)

3y_na Hg - Mn, y noropbrx orMeqaercfi cpaBur,rreJrr,uo ne6onsmoft 4e{raqur
V(D-uotoxa, flBJrElorcfl rpynnoft oruocr4TeJrt,Eo ropfirrrlx rrexyJrrpHbrx BBSBA.
O6r,rsuo our{ r,rMeror aS{enrunurre reMtreparypr,r 7r4 or l0 0b0 lo tS OOO H;
co,rJracHo ta6x,. 4 cpaBlrr{TeJrlHo MaJryro BeJrnrrrrHy Aetrpeccr4r4 y Hrax Moprrro
o6rscnur:r, cranr,uoft BaBrdcrdMocruo D or 7u6.

f(an yxe orMeqarocb, BblqlrcJreHltfi cuuTer[qecnr{x crreHTpoB 6rr71u srruor-
IIEEbI I{ trPI,I ABIHPATIIOM YMEHbIIIEHI,IU COAEPMAEI,IE 3JIEMEHTON. B ArOIr C.rrY-
qae troronrr s V@-o6[acrr4 rrecfioJrbr(o BoBpacraror. HauprrMep, npra Zr5 :: B 000 ft rraxcuuaJrbrroe yBeruqe,rre troroxa cocraBJrfier b,B6h, a"ipn
7"6 : 10 000 H - 0,16*. tr4a arux pacqeroB cJreAyer, qro Moryr na6nro4air-
cfl HopMaJrE urre A-eseaAbr rre roJrbno c ge{zquroM, Ho ra c ua6rrrnou V(D-noro-
xa. Tanofi BbrBoA He trporr{Ropeqrrr [aHHr,rM [6], corracno r{oropr,rM, xorfl tr
ua6nro4aercfl TeuAeHqrrs v(D-cuerrpon A-aneBA AaBarb 6onee HtrBHLre BHaqe-
]frua T16, qeM c[eHTpbr B Br4ArrMOit O6l'acrw, Bce-TaHr4 AJrfl HeHOTOpbIx 3Be3E
uoryqaercfl o6paruoe cooruorrrerrrre.

Mr,r ynte orMeqaJrr[, sro rrcxoMbrfi uexauugu, coBAarotr{rtfi ge$uqrar (ranu
ua6nron) troror(a a V(D-o6racrr4, rroqrtr{ He [oJr]ReH BJrr4flrr, Ha ypoBenb noH-
rrrnyyMa B orrrrlqecrtoM Ar{alagoue. 9ro6rr y6egurr,cn B Br,rrrorrueHr{il aroro
ycJloBr{r, Mbr trpoBerrr pacqerr,r AJrs r4HrepBana 4500-4530 A, I{a prac. 5

Ta6.nlrqa 3

Mancanrynil,r AellpeccuE Dmax rrpu AByr(paTHoru
yBeJrrlqeHrlu coAeplnaHrlfl oJIelreHToB

MoEerb
(ro6/]e e)

CIIeHTparbHbrr.'l trrrr3p BaJr

2350-
-2380

Ta6.nr,rr1a 4

llancnlrylr Aelpeccrru rra
ytracrne 2350-.2380 A rrprr
rlrrTrrr(J)aTHOlr yBeJrIIqerrr{fi

coAeprr(aHrr[ aJrcMelrToB

Mo11exb Dmax4500-45.30
2241)-

B 000/3,5
10 000/3,5
13 000/3,5
{6 000/3,5
25 000/3,5

0,19m (0,44)
0,09 (0 , 20)
0,07 (0,15)
0,06 (0,09)
0,04 (0,05)

0,02m
0,01
0,01
0,00
0,00

8 000/3,5
10 000/ 3, 5
13 000/3,5
16 000i 3,5
25 000/3,5

0,24m
0,72
0,08
0, 06

0,02

0,44m
0,20
0, 13

0,06
0,03

7,02n,
0, 51

0,35
0,16
0,06

t2



trpl4BeAelr I-IecrJra)fieHHblfi clllHTerl{qecKr,rfi c[er(Tp Ha DTor{ yqacTHe, BbrsrdoileH-
IIErft Arrr MoAeJrr{ 10000/3,5 npu lg s : lg ro, a raxme creHrpbr, roilyqeHHbre
B peayJlbrare cBeprnr{ c r4l{crpyMeHraJrr,HbrM npo$ureu npra 1g e: lg e6,
lg uo * 0,3 u 1g e6 t 0,7. tr4a cpanueuvfl. puc. 5 u t cregyer, qro Koilr4qecr-
no lraur,rft o nrn4nrtoft o6racru oqel{b MaJro rro cpaBHeHr{ro c V@-4raauaaoHot{.
flplr yne.lruueHr4rr coAeplr{aHr4fl MeraJrJroB r.uy6nua crJra}r{eHuoro c[er(rpa Aa]rie
B Tex Mecrax, r4e rrMerorcr 6nen4r,r, rorrru He Mer{Eercn (c,lr. ra6n.3) . I(po,ne
Toro, HecMorprr Ha r43MeHerrrre 1g e (ra Bro AJrfl nac oco6euuo oaxuro), B Br,ray-
anr,uoft o6nacru coxpaHflrorcE yqacrHu, cno6o4ur,re or IIm]F.vfi r{ BaAarorqr{e
oArrH rd ror )r{e ypoBeHb r,rcrr,rHHoro KoHrr,rHyyMa (cu. puc. 5).

trllanecuro, uto y Ap-anea[ DHeprr{fl, rrorJrorr{eHuas s V(D-o6.nacru ctrer(Tpa
3a CrIeT IIOBLIIIIeHHOIO COAepXaHI{f 9JIeMeIITOB, AOJI}I{Ha nepeI4SJIySaTLCg B

6onee AJrlIHHoBoJIHoBorvl Ar{a[aBoHe, B rracrHocrr4 n nrz4ralrofi o6,nacrra. Sror
aS{exr Moxrer yBerr{qr,rrb BuarreHrrfi D.u", rrprrBeAeHHr,re s ra6il. 3 u 4. fieft"-
crBr{TeJIr,Ho, rroror( r.raryqeH[s B BrrayaJrbHoft o6racru npra lg e : lg e6 *
* A 1g s [oflyqaercs 6onr,rue, a n VO-o6.rracrra MeHbrrre, qeM rrplr lg e :
: lg so. Connerqar paclpeAeJreHrlfl aHeprrrv [,ltfl. arr4x AByx cJryqaeB B orrrr{-
qecxoM Ar4afiaaoue, Mbr ycr4Jrr4BaeM pacxo]KAeHr4e n V@-4raauaaor{e. Mbr
or{eHrtJrr{ aror a{{exr Horr{qecrBeHrro c [or{ou{bro pacmrrpeuHoft cerxu uo4e-
reft arnoc$ep [5], gauracanuofi P. Hypyqenr r{a MarHr{ruoft neure (no cpanne-
HIdIo c [5] alecn Ao6aBreubr MoAeJrrr c rroBrrrrreHr*,rM coAep]Kaur{eM nrerarnon).
o(aaanocr,, rrTo rrpr{ TpexKpaTrrolr ua6rrrxe }reTaJIJIoB BHarreHr4ff D s VO-o6-
Jracrr{ g.nr A-anea[ Hy]nuo yBerrtqrrrb nprz6.rurar,rreJrbHo Ha 0,05-, a npu 10-
r(parHoM - na 0,1*.

flpr,rnegeuuue B ta6r. 3 u 4 oqeuxrl [enpeccrrr4 rroJryqeubr r{aMrr AJrfl Nro-
geneft aruoc{ep, coorBercrByrorqrrx ycxopeur{ro cr{Jrbr rflrrrecru lg g: 3,5.
Bosrraxaer Borrpoc: Har( rroBJrr4fler rra arr4 pe3yJr[,rarbr raaMeHeuue lg g? rlro6rr
oTBeTr,ITb Ha HeIO, lIbI paCCqr4TaII,I CI4HTeTr4SeCHr,re C[eI(TpbI AJIfl MOAeJItr
c napaMerpantu 716 : 10 000 It lr lg g : 2,0, r. e. Arrfl A0-cnepxruragra.
OxaBarocr, qro Berrrrrr4Ha [elpeccr,rr4 rvreHflercfi oseub c,na6o; Ha[prrMep, Ha
yqacrne 2350-2380 A uplr lg g: 2,0 rtnr rorytrr.rru D*o* : 0,23'n BMecro
npelfiHero Bnaqeuur 0,20'n (cu. ra6r. 3).

Tlurepecen raxlxe Bolpoc o ror{, r(ax r{BMeHETcfl peayJlbrarbr rrptr yBeJrr{-
rreHrdfi rroJlyrrrr4pr4Hbr r4HcrpyMeHTaJrbrroro upo{lrrn Al,r, t. e. [prr yxy[meHuE
crrer{TpaJrbr{oro paaperfienr.rn. Mrr rroBropr,rJrr4 pacqerr,r cuHTeruqecxr{x cler(T-
poB 4JIfl MoAeJrr{ 10 000/3,5 upu paaperueur{lr A}"1 : 4 A. Ec.nra uperxge
(AIr : 2 A) r.pw rflrrrr(parnoM yBeJrr4qeHr4rl coAepmaHrafl MeraJrJroB Mbr rloiry-
uu.llr D-o* : 0,5- (clr. ra6n. 4), ro rerrepE, D.rax : 0,4*. Taxuu o6paaorr,
xorfi rrpr4 yxyAlreur4r4 paapemerrr4fl Berrarrr4Ha [elpeccr{u e V(D-o6racrr,{ He-
CKOJII'HO CHI{}fiaeTCfl, ATO, OAHaHO, He I{eHfleT OCHOBHbIX BEIBOAOB HaIXeft
pa6oru.

Brrno4rr
B uaury Ba4arry He BxoArlJIo AeraJrr,Hoe coflocraBJ]eur{e reoper[rrecnlrx u

na6nrogaenrbrx pacnpeAereuraft oueprrrrl s V(D-cuexrpax A- u B-anea4. flnn
TaHoro colocraBJlenrag neo6xo[r4Mo rrMerb [ocraroaluo EaAe]rtHr,Ie cr{Jl6r ocqrrJr-
JrETopoB nuuwfi,, o[Har(o n V(D-o6racrr4 Barracryro oHrr r4aBecrHr,r oseHb rrJroxo.
Haura qenr, 6r,r,ra r.rnoft: rryreM BEJqucreHr,rfl cuHreruqecr(rax cner(TpoB Bbrflc-
HI4Tr,' Mo)fieT JII,I II0BbIIUeHHOe COAeplI{aHI{e MOTaJIJIOB IIpI{B0CTI4 H TeM ItrupOHI4M
,qerrpeccr4rlf, noropbre ua6nrogaro'rcfl y pflAa A- u B-asea4. Pacuerrr crdHTerr{-
qecnrrx cner(rpoB B rpex yqacrr{ax V(D-o6tacur ot 1800 rc 2400 A ra r ognort
yqacrre rra4ramoft o6nactu [pr4 HopN{aJrbrroN{ r4 rlBN{eHeHHoM xr{Mr4secroM
cocTaBe rroHaSaJrr{ cJleAyrorqee,

1 B cnyuae Ap-area4 ua6rrogaeuafl rrrrrpor(an Aerrpeccr.rfl n V(D-4uauaBoHe
BrroJIHe o6:rscusercfl rroBbrrrreHHr,rM coAeplr{aHr4eM MeraJrJroB, xapar(TepH},rM
,qJrfi BBeBA DToro rr4[a. Benrasrdua fiefipeccr{]r D 6ttcrpo rraAaer c pocroM 7s6
c qeM, BoBMolr{Ho, cBflBaHbI cpaBrrrrreJrsno ne6onsurue BHaareH[tr D y Hg -Mn-anea4.

2. B cnyuae HopMaJrbrrr,rx BBeBA [orrycrr{Mbre Bapfiar{ura coAep)naHr{E Me-
raJrJroB Moryr o6rscurarr, rrof,BJrerrrae 4ecftuqrara (urt ua6rrtxa) VO-uorona
ToJIbr(o B ctrenTpax A- ra calmrx noaAurrx B-snea4.
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3. [,nr 6o.nrurrancrna B-anes4 BcJreAcrBr{e rax nr,rconofi a{{extuauoft renr-
treparypbr froBbrrrreEHoe coAepmaHr{e sJreMeHTots B aTMocQepe ue lromer 6srrl
nprzulruofi urlpor(r{x 4enpeccuft e Y(D-o6racru. Boalrox(HbrM rrcroqnrrnoM
Aenpeccur4 y DTrdx BBeBA r{oryr 6nrrr or(oJrosBeaAur,re o6o,no.rxu. CHaaannoe
s noiluoft rfepe orr{oclrrctr v H O-snea4au, xorfl y Hrrx onpeAeJrerruoe BJIr{flHIre
Ha pactrpe[eJreHrde aHeprr{rr n VtD-gnauaaoHe Mo}Her or(aabrBarb rarme trpo-
rfl)fierruocrb aruoc{epu [231.

4. Bapr.raqrar4 xflMr4rrecxoro cocraBa ropfl.rrdx anea4 c.ra6o BJrlrflror Ha
pacnpe[eJreHr4e Dlreprur{ B Br4ArrMofi o6;racru. ,(na Ap-anes4 Heo6xo4lmr o6-
rquft ua6urox aJreMeHToB Fre Melree qeN{ B 10 paa,.rro6br noAHrrrb ypoBeHr)
noHTIrHyyMa B orrrrlrrecxor{ Ar4atraaoue ua 0,1"'.
Hor6pr 1986 r.
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COIEPE(AHI4E aJTEMEH TOB
B ATMOC@EPE FI4I'AHTA rl' Leo

1VI. E. Eoapqyn, m. C. Canauos

Ha ocnone cflerrporpar(rr sncoHoit Atrcrepc[rr (6 A/ruu) rrayqeu xlrMrrqecrnfi cocraD ar-
ntoc{eptr rldraura G8 III 12leo. flo r\{oAeJrr4 aruoc{eplr c rapar{erparuu 716 : 5100 }t,
1g g : 3,0 lr [1 : 2 rtt'tlc 6nrur onpegeueubr coAep,fiarttfi 29 eJrer(euroB B arMoc{epe arofi
sBe3Ahr (ta6r, 2). Co4eprxauua 6onr,rrrlrncrsa oJreMeuroB rpyrrbr lneJre3a, r(poMe cauoro )r(e-
Jreaa, I,r 6ouee tgxerrrx oJlel\{errroBrloBbrrrrerrLr rro orrroilreurrro n Conrqy, B To BpeMfi RaR Ete-
Jreaa, r{peMEI{E I4, BoaMo}r(Ho, r{aJrbqr,rrr4 xpoMa - rror{r4)r{errbr (puc. 1). Cogepxarun 6onr-
IrrllEcrBa oJreMelrroB n arlrocdlepax BBeBA cr4creMrr 11'2 Leo He rronaabrBaror paanrruraft, og-
EaI(O eCTL OCIIOBaEIa-E 3arrOAOSpr,rTb, qTo CoAepffiarr4rr yrJrepoAa, Kper\rnrrfi ra no6alsta rrorltr-
,r{eubr B atlroctpepe 6onee ropnuero KoMtroEeHTa (12 Leo) tro cpaBrreur,rro c 6onee xoJloAubrr[
(11 Leo).
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CHIIMICAL ABUNDANCES OF Tz Leo ATMOSPHERE, by M. E. Boyarchuk.
L S. Sauanou.- Chemical compositionof the aimosphere of the giant G8 III 12 Leo has

been studied on the basis of high dispersion (6 A/mm) spectrograms. Using the model al-
mosphere lvith Tet : 5100 H, 1g C: 3.0 and \t: 2 kmis the abundances of 29 elements
in the atmosphere of this star have been established (Table 2). Except iron itself, the iron-
roup and other heavier elements are overabundant with respect to the Sun, r.hereas Fe, Si
gancl probably Ca and Cr are underabundant (Fig. t). The majority of elements in 11'z ;"o
system have the same chemical compositions of their atmospheres, but lve are apt to sus-
pect, that C, Si and Co are underabundant in the atmosphere of a hot component (12 Leo)
relative to the cool one (Tr Ls6;.

3nes4a y2 Leo - rrrraHr G8 III - flBJrflercfl oAHI,Ir{ rIB noMtroHel{roB
guofiuoft BBeB[r,r. PaeHocrt 6recxa HoMnoHeHros A,m : 1,5'n, a paccroflHlre
I,relr{[y :rru:vrkt 4,4" It]. Panee B Jlrlreparype [2] orxlerlaJlocb trorrlr]neHHoe
coAeplr{aHr{e }r{e,rre3a B arr\{oc&epe 3Toft SBe3ALr IIo CpaBrreHlrro c colnqenr.
flpegcranrrer rrrlrepec rrpoBepr,IrE, Bror peByJlbrar, orlpeAeJII4Tb roalHoe HoJII4-
qecTBerrHoe co[ep]fiar{r4e Ipyrr{x aJre}reHToB, a TaR}Ke cofrocTaBl{rb xI,rMI4qecHI4ft
cocraB arMoc{epbr y2 Leo c HafiAeHHbrM HaN{I{ palJee [3] lls rJIaBHoro noMrlo-
rrelrra erofi cucreMbr - Y1 Leo.

NIr,r Br,rnonur{Jrrl arlaJlrra xr[Mr{qecHoro cocraBa arlloc{eprl 12 Leo, ocHoBbI-
Baflcb rra crreRrporpar{r{ax c Ar,rclepcr4eft 6 A/uu, [oryqeHHr,tx n Soflyce
ny4e 2,G-uerpoBoro reJlecxorra ltprrucxoft acrpo$I{al4rlecrofi o6cepnatopuu
AH CCCP, r{crorrbayrl rrlacrl4Hnrr Kodal< 1.03aF, 103aD, 103aO. Bcero
6rrno nonyqeHo BoceN{rr cner(Tporpar{NI, oxBarhrBalotqlax o6JIacrr, [JrI4I-r BoJIH
1."6900--4200 A. (DotouerprlpoBarrrre crenrporpaMN{ 6rrJro rrpoBeAerro rra Murt-
po+orouerpe c rrcroJrrrBoBaHr{eM uraxpo-3BM <tr4cxpa-1256>. Orom[ecrBJreHlde
ttuttuft r4 orrpe4eJreurle axBr4BaJrerrrHr,rx ruI4pIaH 6r,r.lro npone4erro rar(I{r,I Ete
MeroAoNr, KaH orrr{caHo B rrpeAr,rAyrqefi pa6o're [3J. filr 12 Leo 3r(BI4BaJIeIlr-
Hbre rxrrpr{Hbr 6burr4 olpetreJrerrLr g:rrn 437 Jrtrrtutr HefiTparbublx I4 I4oIrrdBoBaH-
Hr,rx aroMoB 29 aneuenroB, 3ru rrt4rrtu Nrbr crrr{raJrr{ cBo6o[HbrMu ot 6nen4.
.[,aunr,re o6 eHnranare]rrHbrx luupr{Hax npI4BeAeH6I B ra6r. 1. B ueprolr ctol6-
rfe [aHbr [JIrrHr,r nonu l, 'xa]li.]}],r[rr Ka]I{AorO aJIeMeHTa, BO BrOpOx[ - HOMep MyJIb-
Tr4rrJrera rL, B rperr,eM - cr{Jlr,r ocq[,IIJIflropoB gl , HecHoJr6r(o yryqureHHbre uo
cpaBHer{rrrc c Aar{Hr,rrfr{ [3], s .rersepror\{ croJr6rtre npr4BeleHll ar(BrrBaJIeI{THrrIe
m]trpvw'I w7, B rrflToM - noruqecrBeHHoe colepEtaHr{e SJre}reI{ToB 8.

.fl,arsuefiuruft auanras 6r,r.n uponeAeFr n{eroAor,I MoAeJIeft ar}Ioc{ep. Mbr
r{cnoJrbsoBaJrr{ cerKy lroAeneft [4] , xax nau6onee y4o6uyro AJrfi 3Be3[ rroBA-
Hrrx ctrexTpaJrbubrx KJraccoB, B c,ryuae y2 Leo MEr He MorJrI{ I{B clexTpaJIbEbIx
AaHHBrx oArroBpeMeEEo oilpeAeJrutr, ec[{en'u4BHyro reMneparypY Tofi fi ca.ily
rfl)necrr4 g. flo aroft uplruraHe rrapar,rerpbr Mo[eJ]I{ atlroc$epr,r Ailfl Y2 Leo'
Trfi v lg g, onpegeJrflJrr{crr rrocJregoBareJrE,Ho. Cuaua,na, I{cfionbayfl rrlr(aJrr'r
a{Sentrannrrx reil,rneparyp [5, 6J, rtr,r HalrrJrtr{, uro a{drextI4BI{afl reMneparypa
amoc$eprr yz Leo paBlra 5100 H. 3areu, I{a ocHoBaHI{Id aroro Buaqerrr4t
a{$exrurnoft reunepatyprr r4B pacqeroB rrourraaqrdoHlroro paB}IoBeclrfl }Ir,r
orrpeAeJrr,rJlr.r BHarreur4e ycnopeHIdfl cr4Jrlr rfllxecru 1g g. Pacuerr,r rrpoBoAl'rJrrlcb

[JIfl HeCHOJIbKT{X XI{MrlrreCr(r4X AJIeMerrTOB, a r{N{eFrHo: Tr4TaHa, xpoMa I{ }r{eJle3a.
[Iur:w arrrx aJrer{eHToB MHororrracreHubr B cnexrpe y2 Leo, H ToMy }fie [Jrr
Hr4x r{Merorcfl Harr6oJree yBeper{Hrde BHaseHr4fl cr4JI ocql4JrJrflropoB. Suaseu[e
trapaMerpa ycftopeHr.rfl cI4JrLr rfl)Hecrlr Mbr uo46lrpa;rr.r tar, uto6rt Jrvrnlrul
rroHoB AaBaJrr4 TaKoe )He coAeplr{aHl,re SJreNreHTa, Har( JrI{HI,II4 nefi:rpanr,ur,rx
arorroB. B peaytsrare AJrfl ret\fleparypr,r 7p6:5100 [t urr uolyql4Jlll srla-
qeHrle ycnopeHrrfi cr{Jrr,r rfl}necru lg g : 3,0, yAoBJIerBopEIoIqee sror{y rpe-
6oBaunro,

HaH r.r parree [3], l;rs orpeAeJleHlrfl BeJII4uI4HII rtraxporyp6yleurnoft cxo-
pocrrl MbI rrpoBeJrr[ a]raJrr{B ,nr,rnufi HefirpaJrbHoro E(eJTeBa c paBJrrrqIrbrMI{
ol(Br{BaJlerrrubrMrr rrrr{pr4Har\{rl B peay;rr,rare 6r,r,;ro uaft4eno, trro ryp6yile}IT-
Harr cxopocrr, [1 n arl{oc(trepe BBeBAbr 12 Leo paBI{a 2 twlc. Orura6Ha orlpege-
Jregr4fl Beflr{rruHr,r [7 nopr4Ha 0,3-0,5 xu/c.

Ha ocnose MoAeJIrt arMocdrepbr, coorBercrByloqeft ilapaMerpaM Tnfi :
: 5100 H, lg g: 3,0, Er:2 xu/c, 6rr,nlr orpeAeJrel{bl cotrep}fiaHl{n 29 ate-
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-2,97
-3,51
-3, 19

-7,25

0,160
0,117
0,113
0,127
0,022
0,057
0,015
0,096
0, 118

0,115
0, 028

0, 049

0,053
0,041
0,037
0,027
0, 056

0,022
0,031
0, 091

0,039
0,042
0,040
0, 069
0,1r7
0,170
0, 068
0,094

0, 101

0, 030

0,038
0,041t
0,031
0, 037

0,039
0,050
0,041
0,116
0, 050

0, 109

0,038

0,749
0, 180

0, 029

0, 105

0,075
0,117
0,030

7,09
ItrC

7,62
7 ,45
7 ,15
7 ,48
7 ,29
7 ,27

7 ,57

7,tg

6,92
7 ,05
7,22
7 ,21
7 ,79
6,87
7 ,11
7 ,59
7 ,76
7 ,27
7 ,75
7,38
7 ,52
7 ,79
7 ,75
7 ,17

5, 58

5,30
4,64
5,36
5, 19
1+,7 4

4,BO

4,87
4,64
5 ,88
4,89
3,94
4,10

6,43
7 ,10
6,tt
6,59
6,68
o, oD

6, 13

6223,99
6204,6L
6177 ,25
617 6,81
6175,37
6130, 40

6128, 98

6111,08
6108, 13

6086, 29

6007 ,32
5996 ,7lt
5\tt7 ,01
5805,23
5760, 85

5754,68
571t8,31t

5682,20
5643, t0
5641 ,88
5637 ,12
5625, 33

5593, 73

5589 ,38
5578,73
5462,49
543s,87
5137 ,07
5115,40
5084,08
5081,11
5035,37
4998,23
4852,56
4831,18
4807,00

CUI
5782,13
5218,24

ZnI
4810, 53

4722,16

SrI
4607 ,34

YI
5527 ,56
4112,911

YII
5728,89
5402,78
5320, 78

-t,ltt
-1,15
-3, 69

-0,53
-4r72
-7,!2
-3,50
-1,05
-2,78
-0, 66

-3,45
-1,21
-a) t Jo

-0,77
-0,95
-2,14
-3,44
-0, 60

-7,46
-7,20
-1,00
-0, 85

-0,92
-1 ,:13

-2, 98

-0, 99

-2, 58

-t 'tn4
-0,27
-0,14
+0,08
+0,12
-0, 88

-l ,27

-0, 56

-0, 70

-7,78
+0,27

-0 ,17

-0, 39

-0,57

+0,40
+0,21

-l '01t
-7 '41
-1 ,95

0,0/r3
0,026
0,01Q
0,073
0, 065

0,027
0, 073

0,032
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0,051
0, 060
0, 023

0, 070

0,049
0,056
0,134,
0,091
0,061r
0,031
0, 040
0, 062
0,066
0, 053

0, 020

0,116
0,052
0,097
0,145
0,722
0,775
0,111
0 ,172
0,102
0, 039
0,100
0, 073

0,t49
0, 095

0, 088
0, 086

0,103

0, 046

0, 165

0,015
0, 023

0,022

6, 16

5,95
6,26.
6,72
6, 1g;

6,11.
6,40,
5,97
6,51t
6,09
6,19,

6,0&
6,42
6, 09,

6 ,31
6,4,2
6,64
6 ,08:
6,46
6,29'
6,44
6,36
6,02
5,79t
6'66
6,02
6,27
5, B1

6,52
5,85
5, 97

5,74
6,52
5,76
6,20
5,93

4,32

4,20
4,34,

3 ,70

3,20
4,83

2,19
2,80
2,52

74
1t0

7lt

7lt
lat

4D

55

49
48
49
48
1t9

42
3B

JI

16

984

687

687

793
DJJ

512
588
346
39

819
97r

54
54

174,
,l

,-
112
90

38
172

39

170
158

t5

57

43
245

UZI

61*

zltt-

227

228

226

58
228

217

248
4Z

230
45

249

21t9

44

zn4.

231
6B

45

259
234
218
221

206

205
47

192

70
48

'tl I

162
194
143

1.11

130

ltt
163

2

7

2

2
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5
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35
20
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Ta6.urrqa 1 (oxonuaune)

YII
5289,92
5200,41

5l7g,r7
5087,42
4883, 68
11398, 0l
ZrI

6ltt3,18
6734,57
6t27,48
4815,04
4809,47
4772,32
4739,49

Zr II
5350,36
5350,09
5112,27
4377 ,32
4208,99

MoI
6030,68
5570,40

Ba II
6496, 91

6141,73

-1 ,85

-0,57
-1,36
-0,77
+0,07

-1 ,00

-1,1.0
-7,28
-l ,06

-0,54
+0,14
+0,04
+0,23

_0,96

-l ,73

-0, 59

-1 ,38

-0, 46

-0, 71

-0,56

-0,46
-0, tG

0,016
0,777
0,036
0,090
0,\24
0,11.4

0,025
0,024
0,016
0,029
0,009
0,018
0,032

0,022
0,025
0,039
0,075
0,090

0,024
0,0t4

0,176
0,204

2,L7
2,79
2,73
1,99
2,4'L
2, 38

2,69
2t76
2,53
3,00

2,77
2,28

2,70
3,03
2,59
3,06
2,26

2,86
2,31

2,49
2,55

5853, 69

4934,09
4554,03

La II
6390,48
4662,51

Ce II
5330,58
5274,24

Pr II
5352,40
5322,82
5219,03

Nd II
5356, 93
5276,88
4911,34

Sm II
4854,36
4777 ,85
4499,49

Eu II
6645,11.

WI
4843,81

-1,76
-0, 13

+0,19

-1,55
-1,06

-0, 51

--.0,06

-0,63
-0,30
-0, 13

-0,07
-0,63
-r,71.

-0,74
-1 ,30

-0,58

+0,10

-1.,91.

0, 130

0,272
0,276

0,030
0,042

0,022
0, 031

0,019
0,012
0,026

0,025
0,030
0,043

0,017
0,019
0,016

0,029

0,026

2,52
2,38
2,16

7,67
1,75

2,09
2,02

t,t6
0,59
1,18

7,72
1,95
L,82

0,98
t,22
0, 66

0,91

2,43

.)n

20

20
20

22

5

2
,
2

44

40
4J

2

t
I

JD

8

JI

13

15

115
1t5
95

40

4t

80
81

D

36
J

23

5

4

2
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MeHroB. oxousarelrHEre pesyJrbTarr;r oflpeAeJrerrrrfi coAep]r(aHrrfl aJreMerrToB B
arMoc{epe 12 Leo, a rax?r(e xr4Mr{qecnr4fr cocraB arMoc{epbr Couuqa trpuBe-
EerrBr B 'radr.2. Ha puc, 1 upegctaoJrerro cpaBr{eHr4e xr(Mr4rrecHoro cocTaBa
arMoc+epbr 12 Leo u Conuqa.

Paccrrorpeurre prrc. 1" u ra6r.. 2 noauoilser cAeJrarb cJreAyroque Bar(Jrro-
rIeHI,Ifl.

Ta6,'rv\a2

3re-
MCIIT ##,i## 

| 
,",,, ,"." 

ll -?#; ,"#,i#l ,u,r,

VI
VII
CrI
Cr II
MnI
!'e I
Fe II
CoI
NiI
CuI
ZnI
SrI

lg e1z ]c sO

LiI
CI
NaI
MgI
AII
SiI
Si II
CaI
ScI
Sc II
TiI
Ti II

0,98:
8,58
6, 35

7,49
6,41
7 ,L0
7 ,30
6,21.
3,07
3,25
5,09
5,72

1,10
B, 61

6,32
7,62
6,1t9
/,ol)
7 ,55
6,36
3,05
3,00
4,86
4,82

30
4

15

7

20

119

13

13

43
2

2

1,

4,70
4,73
5, 33
D,4r0

5,50
7 ,47
7 ,20
4,91
6,22
4,55
4,27
3,70

4,04
4,2!
5, 61

5, 50
5,35
7 ,55
7 ,56
4,55
6,08
4,24
4,42
2,90

YII
ZrI
Zr II
MoI
Ba II
La II
Ce II
Pr II
Nd II
Sm II
Eu II
WI

2,39
2,59

2,58:.
2,42
7,47
2,05
0,99
1 ,83
0,95
0,91
2,43

2,24
2,56
2,56
2,70
2,40
1 ,13
1,59
0,83
7,26
1,06
0,70
0,98

t
4
7

5

2
l1
2

21

8
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30
t2

9

I
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2
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Puc. I. Cpannerrae xraMrrqecnoro cocraBa arlroc$ep 12 Leo ra Coauqa
l'oqfilr coorBercrBylor peayirbraraM, rloJryqeurrbrM rro JrrrHrrEM nefirpansurrx oJreMelrroB, Hpecrr.rrr{ - rroHoB
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Pzc. 2. Cpanreaue xrrMr,rqec(oro cocraBa anroc{ep sBeBA T1 il yz Leo
,O6oeua,roHaa re ,fie, qro ua pzc. 1

Co4epmanu,l_HpeM,rrfi, )r{eJre,a rr, BoBMo}r{Ho, HaJrr,qrdE r,r xpoMa rrolrr{}fie,bl
rB arMoc{epe 12 Leo rro orl{orreHuro H Corur{y. tr{ueercr Bgas;rerbgbrfi ug6br-'lor( B coAep)fiaHr?rrrx BaHaAr4fi I[. M,Orru1AeHa rro cpaBrreHr,rrc c coilHesHbrM.
co4epmaur,rfl 6orbtrrr.rHcrBa aJreMeHroB rpy[[r,r ]fieJreaa u 6otee rsrxe,rirx

.B JIEMEIITOB IIOBEIItrEIIbI.
Mrr ne Mo?fieM yBepeHHo roBopt4Tr o Berrrqr,rHax rra6r,rrna co4ep?r(aHrrg

BoJrb{paMa r.r_ Ae{r4r{r,rra coAepxarrur{ illtrvrrr. Tonnno rrqareJrr,Hbrft 
-rrurrr,,

BLrrIoJrIreHHbrft Ha ocHoBe pacqera cuuTerllqecnux clenTpoB tr Ha6JlrogareJrb-
IIOrO MaTepI{aJIa C BLICOHIIM OTHOUIeIII4eM CI{IHaJIa I( [IyMy, IOABOJII4T IIOA-rBepAr(rb 3ry oqeHr(y.

Ha prac. 2 urr np_e4craBl{rrl4 cpaBlrerrr{e coAep}fiaurdft eJreMerrroB B arMoc{e-pax srea4 4noftHoft cucrelrbr ,,|r1r2 Leo. Xuruuqecnrdft cocraB r4x arMocdep
,OtrP EAE JI fl JI Cfi EAI4II6IM METOAOM C I4CtrO JIbSOB AHTT EM OAI4HAKO BbIX ATTASEHI,Ift CUT
'ocqvJrJrrrropoJ rr IIpaKrI{qecHr{ rex Hre caMr,rx Ha6opoB Jtv]H]fift Arfl BCeX
aJleMerrroB. B a:ronr orrroilreHr4r{ Ilaru aHaJrr4a upra6.rr-r,rmaercE n gfis$epeu-
I{IraJIbrroMy. co4epxanvfi 60ilbafr4rrcrBa sJreMeHro; B arMoc+epax anea4 eroft
'crrcTeMbr He [oHa3];rBaror pa3Jrrturafi, oquano ecrr, ocrroBarrur Balo[o3prrrb,
:ro co4epffiaHr4fi yrJrepo[a, ftpeMr{vfl lr r<o6aJrr,ra troHr{E{eHbr B arMoasepe
9orl_ee ropEqero HoMtrorreHra (y'? Leo) tro cpaBrreHuro c 6oree xoJro[Hr,rM
(y1 Leo). Taxoe aa*,,roqeHue o paBiluq[rrx B xnMuqec*oM cocraBe arMoc{ep

-3Be3A B CJIyqae, ecJrr4 oHo troATBepAr4TCfi ililfl,[pyrux gaoftnr,rx cucreM, Mo]r{er

LI Nr A1 Cr Ti
Mg. si Ss

Fe Ni
Mn lo Cu

CuMItSc'Mg
7nNiFeutClAI

ZL

xaX

a

I



1..
2.

J.
4.

I4Mer6 6o,rruroe 3HaqeHr,l0 4na irourrniaHr,rrr eBorloq?irr xr.ruxqecmoro cocraBa
3Be34.

Arropr,r 6naro4apnr I. H. IllaparroBy r4 E. H. E(uranHrarv Ba noMorqr, B
o6pa6orxe na6nro4are,rbnoro Marepr{ara.
Hox6ps 1986 r.

Jlrreparypa
HoffleitD. Catalogue of bright stars, 1962.
Cayrel d,e StrobelG., BentolilaC., EauckB., Dugu.ennoaA.ll Astron. and Astro--
phys. Suppl. Ser. 1985. Vol.59. P.145-186.
Eoapuyn M.8,, Caeanoe I'L C.ll I4an. Iipnu. acrpo{r,ra. o6c. 1986. T.76. C. 19.
Bell, R. A., Eriltsson K., Gustalsson 8., Nordluncl A. ll Aslron. and Astrophys..
Suppl. Ser. 1976. Vol. 23. P. 37-95.

5. Ridgway 5., Joyce R. R., White N. M., Witzg R. // Astrophys. J. 1980. Vol. 235-
P.1"26.

6. Blackwell D . E., Petf ord, A. D ., Shallis M. f . ll Astron. and Astrophys. 1980-
Vol.82, N ll2. P.249.

yIIn 524.3

ATMOCOEPI,I IIyJIbCIlPvmUmx IEPEMEHHbIX
TflIIA 6 Set.

YII. AHd"lIlIS CIIEHTPA 3Bffinbl 14 Aur

T. M. Pa.rnoBcxafl

Ha ocuonaurr4 crrer(rporpaMM c Ar.rcfiepcuei:r 6 n t2 Llm*r rIe?oAoM tuopeueii aruoc(pep'

rrccJreAoBaHa rryJrr,crrpyrotqafi BBeBAa 14 Aur. Hafi4ern Brraqeur{fi a{{ermunuoii rellrlepary-
psr 7u*:8000 -1- 150 H, ycxopenr,rti clrrrlr rflE(eclrrr 1g g: 3,8 + 0,2 u crropocrrl Mlrnpo-
ryp6yneurrow:r 11 : 5,4 * 0,5 rur/c. Onpegeneno coAeplr(agr,re 10 enerrtesroe (ta6u. 6)-

Cpanueur,relr rolyqeuubrx sua.reruir ?16 rr lgg c peayJlr,raral\rl{ [(8] naft4eusr Macca,

paAuyc, cBerrrMocrr r,r Boapacr 14 Aur.

ATMOSPHERES OF TFIE DELTA SCUTI PULSATING VARIABLES. VII.
THE ANALYSIS OF 14 AUR SPECTRUX{, by T. M. Rachkouskaga.- Using the spect-
rograms lvith dispersion 6 and L2 Almm a rnodel atmosphere analysis of the pulsating star
11r Aur has been carried out. The effective ternperature Tet : 8000 + 150 H, log e':
: 3.8 + 0.2 and microturbulent velocity Et: 5.4 f 0.5 km/s rvere obiained. The abun-
dances of t0 elements rvere determined (table 6). I{aving compared the estimated values.

of I.1 and log g with the results in [18] rve found the mass, the raclius, the luminosity ancl.

the age of 14 Aur.

14 Aur - oAHa IrB Her,IHorrrx r{BBecrI{LIx cfle(rpaJrbHo-ABofiIrbrx SBeBE c
tryJrbcaqrloHubrr,rr,r cBoftcrBarfr4 Tr{[a 6 Sct [1.] , oHa flBJlflercrr rar(E(e r.rIaBHbrM.

Ho[,rroHerrroM BrrsyaJrbHoft cracter,tn ADS 3824. Ha6lrcgeuua Xapuepa [21,
a rroaAHee l(yprqa [tJ, Curara [3] ll uau-rr.r He rloxaarrBalor nprlcyrcrBl{fl B

crrexrpe L4 Aw nuuuft BroplrqHolo Hol{roHeura. Jlyueer,re cropocru 14 Aur
r{BMepEJrr4cb n[HolrrMlt Ha6[IoAareIaltn, Soror{erpuqecxl,le Ha6[IoAeH[E OTofi

BBeBAT;r ral()r{e rrpoBoAIdJII,tcb IIeoAHoItparno, f{annble o IyrIeBb_Ix cfiopOCrfx
u {orouerprdrrecxux lIBN{epeHI,Itrx no3BoJII{JIII lllesarse II Ap. [4] rrpeArloJIo-
iI{ETb, qro r{Br[eueHr4e 6Jrecna t4 Aur o6gaano HepaArraJIbHLIM flyJrr,carlltflM.
EroT peaynbrar 6bIJr ro4rBep?fiAeH Xallcouolr I,I Ep' [5J. Mopryre+dr r [p.
[6] npraurnu r( Br;rBoAy, qro ryilECaqI{u, Ha6JrIoAaeMbIe e 14 ArLt, Herepr4oAlr-
qec1ue. @utq ra Brarunescxl,Ift [7], nsInoJIHuB 6oJlbrtrofi pn4 {otouerpltuecnux
r,rBMepeHl,rfi, rrpoalraJII4BrrpoBaJrr{ rrx B coBor(y[Hocrl4 c orry6JrlrnoBaHIrbrMI4

Ia]rrrbrr,rtr u Bbrcr(aBaJrr4 fipeAtroJro?fier{r{e o BJruflHI4r{ rIpI{JIuBIroro BoBAeftcrBtrfi
BTopuqHoro noMrroHeHTa Ha rrlarur,rft. I4rr y4aJroob BbrAeJrrrrE Tpr.{ [eprroAa

22



Ta6nr.rqa 1

Hexoropue cBeAeurrfl o BBeB[e 14 Aur

rryJrbcarluft r{ or{eHr4rb rrapaMerpbr crrcreMr,r 74 A]l.r. Cuur [3] [p]rrr.reJr n Br,r-
BoAy, qro n 14 Aur r4Meror Mecro JIlruE, HepaArraJlbHbre nyJrr,caqrrr4. trlle [3]
TaHlr{e cJreAyer, qTo snBr4BaJrer-rrHafl rrrupr4}ra rru:F.utI. )"4472 Fe II n TeqeHr4e
rryJrbcarluoHHoro [epr4oAa He Merrflercfl. cueHrposotoMerpr4qecHoe r4ccJretro-
BaHrde 14 Aur r{a ocrroBaHr,rr4 AByx cner(rporpauu (D : 8,6 u 10,0 Ahru)
6r,rno errnoirr{eno HyprqeM [1J.

Henoropr,re cBeAeHr4fl o 11r Aur [peAcraBirelrr,r B ra6J]. 1: cHopocrr, npa-
uleHrafl u sin i BBrrra r4B r(aTaJrora [81, auu;rr,rryAa IdBMeHeI.Irarr 6necxa r4 nepr{o4
:uynrcaqnft - na [9], op6rrrailr,ur,rft uepuoA Aarr corracso [1].

I-Iarueft BaAaqeft, Har( rr parrbrrre nprr zccJrelloBaur4rl Apyrr{x rryJrbcrrpyrc-
rtlr4x BBeBA rrana 6 Sct (cu., Harrpr4Mep, [10]), 6rr"no raayueHtre crrexrpa 14 Aw
r[eroAoM Mo[oJreft c rleJrbro otrpeAeJreHr4n {raau'recnrdx rrapaMerpoB r4 xuM[rre-
,cnoro cocraBa ee atuoc([epu.

1. Ha6nro4eHl{fl. 9xsusanerrrHbre Irrupr{Hbr

Ha6;rro4eura s 14 Aw Br,rrroJrHeHhr r{a crexrporpa$e ny4e 2,6-u pe{nenropa
Hprrucroft acrpo$nara.recxofi o6cepnaropuu AI{ CCCP Ha rrJracrrrrrxax rr{rroB
103aO pr 103aD Kodak. !,aunr,re o crexrporpaMMax co6paun s ra6il. 2.
Cnexrpr,r 6srnra aauucanu Ha ntrnporporoMerpe rrrrreHcrrBr{ocreft na 6aee
uzxpo-EBM <TIcnpa-1256r>.

' OromgecrBJreHr4e ctrenTpaJrr,Hr,rx runrafi [I r4x I{BMepeHrrfl rrpoBoAr{Jrr{cb
o6rtqur,rnt cuoco6oru (cu., naupr,mrep, [10, 11J). Bc.ireacrnrae 6neuAr{poBaHrafi
trpr{ro4ubrx AJrrr arraJrr{Ba .nrasraft oKaBaJrocb cpaBHraTeJrbHo HeMHoro, our[ rrpr.rBe-
AeHbr B'la6.n.3, BAecr, rte Aarrr{ IroMepa MyJrr,Tr4rrJreroB, DKBI4BaJreHTHr,Ie ilrr4-
putuw w7, cr4Jrlr ooqr4JrJrflTopoB gl tt cogepifiaHr{e xr4r,rr4rrecHr4x eJreMerrTots a
a ar,rroc{epe 14 Aur. Cn.nrr ocqranJrflropoB 6rrnra earrrbr va l72l gnr ueftrpanr,-
Hol'o )fieJreBa, r,ra [13J [Jrrr r{our{BoBauuoro u corJracuo ll41 aln r,roHr,rBoBarrHoro
TI,ITarra, AJrfl ocraJrbrrr,rx aJIeMeHron 6panracb re )Ite BHaqeHrlfl crrJl ocqrrJrJrflTo-
poB,arrons[{0].

Ta6nr.rqa 2

Marepua.n ua6nrogeuufi 14 Aur

llara

18-19.01 1984
r5-i6.01 t9B5

20--2'1.09 1985 r.
22-23.09 t9B5 r.
2I-22.1,0 1985 r.

4h30m
530
150
430
/t 50
445

4700-3800
2r900 

-i180021900 
-37006000 1+700

6000- 470t)
21900-3800

6
6

l2
6
6
6

flocxonrxy npo[oJlxtr.rreJr6Hocrb ar(cnoBr4rlr{r{ trprr $ororpadrupoBaHr{tr
crrexrpa t1* Aur (ra6n. 2) upenuruaJra rreprroA uy.nscaquft (ra6r. 1), rtr,r uo-
Jryqarr.r cnenrp, xapar(repr.rayroulufi Eer(oropoe cpe[Hee Ba nyJ]bcarluounr,rft
ueprro[ cocroErrrre aT}roc{epr,r 14 A:.rr.

Mrr cpannuJrrd crrr4cox rr ar(Br{BaJreHTHbre rlr{prrHr,I cleHTpaJrbHux nunuft
rro Harrrrr\{ ua6rroAerursM 14 ua6nroAeHrrflM }typ.u, [lJ. Cpannenr{e ilor(aBaJro,

,2.

';il;'l ^, lo*n

CIIer{TparbHafi
o6racrs, A



MgI
5529,42
/fi02,99

CaI
5588,76
5591,97
4585,97
4455,89
4425,44
431'.E,65

'Sc II
5526,81
4325,07
4294,77

Ti II
5418,99
5336, 81

4805,10
4780,00
11589, 95
4563,76
45tt4,07
4501,27
4489,33
4468,49
4450,49
44tt,94
4471,09
4395,85
4395,03
/t394,06

4386,96
4316,91
1j372,96

4163,64

Cr II
5334,88
53J.3, 59
5237 ,34
4634,11
4588,22
4559,66
4555,02

!'e I
5602, 96
5586 ,76
5576, {o
5572,86
5569,62
5497 ,52

-0, 4g

-0,59

+0,14

-0,54
-0, 19

-0, 51

-0,3g
-0,21

+0,22
-0,50
-l ,40

-2,20
-l ,75
*1,10

-t,37*7,73

-0, 90
*2,61
-.0,90
-0, 75

-0,77
-{ ,59

-2,06
-7,07
-1,50
-0, 65

-1,79
-0,79
-1 ,83

-7,28
-0,30

-1,59
-1,38
-1,08
-1 ,06

-0,66
-0,49
-1,45

-0,t2
-0, 31

-7,07*0,46

-0,67
-2,85

I
11

31

15

15

191
'191+

2t
2t
23
4
4
5

145

l4
ot

101

115
13lt

128
138

48

69
69
92

92

50

50

60
31

115

3l
19

61

tt5
6t
19

51

104
94
4t

105

4J
4J
43
44
4t
44
4tt

83
42

164
119
160

226
54

269
128
250
193

59
86

97

276
124

102
98

194t

170

6Bii

686

68ti
686

686
t5

98
86

108
r42
182
213
108

135

t43
76

108

IJ
87

7,42
7,63

6,1'6
6, 60
6,t'g
6,46
6,1r2

6,42

,oo
3,06
3,32

5,33
5, 33

5,23
5,92
5,25

Dr.f/

5,53

5,31
4,90
5 

'1n44,67

5,09
4,94
5, 56

5 ,08
4,92

5,83
5,54
5,40
5,70
5,62

5,85

5446,92
5434,53
5429,70
54.1.5,20

5383 ,37
5371,49
5369, 97
5266, 56

5229,96
1t602,94

4529,62
4494,57

15

15

t5
1 165
'n46

15

1t46
383
553

39
68
68

350
350

68

41

2

42
152

906
352
152
693

152

800
152
42

354
689
354
695

558
43

767

278

LO

48
49

49

4S

49

38
38

37

J6
38
37

,f,

38

-1 ,95
*2,12

-1 ,88
+0,36
+0,42
-1,64
+0,25
-0,59
-l ,70,,,
-0,82
-7,74
-0,69
-0, 70
*1,66

-0,74
-3,03
-0,73
-0,40
-1,18
-1,2tt
-0,34
+0,18
-0, 97

-0,03
-0,95
-0,7 7

-0, 31

-0, 76

-0,75
-0,60
-0,98
-0,02
-1,32
-0,76

-3,49
-2,80
-3,43
-2,00
-2,47*2,50

-2,44D DI

-1,95
-3,r7
-3,00
-2,90
-2,63
-2,58
-2rfr

200
122

207

140

139

240
160

1t5
64
86

203
156

162
115

IJ

227
100

214
170
34
9t

160

199

120
136

t5l
270
199

70
82

104
49

234
48

127

102
162
88

319

205
172

215
107

279

99
l1t9
118
r87
t94
212

7,93
7 ,43
7,80
I ,)4
7,47

7,7&
7,33
7 ,66'
7 ,77

7,69
7 ,76
7 ,40
7 ,63

7, 59,

7,29'
7 ,79
7, 80
7 ,73'
7 ,60
7,46
7,46
7, 69'

I tlo
/,DO.
7,24
7,46
7 ,55.

8,06 .

7 ,57

7 ,8tt
7,59 ,

7,71.

Ta6.nuqa 3

Cuncox [ccJre4oBauubrx Jrrrurtr?

41t76,02
4466,55
4.430,62
4404,75
4375,93
4250,79
4250,12
4246,09
4245,26
4235,94
4227,43
4222,22
4219,36
4210,35
4202,03
4181,76
4176,57
4175,64
4157 ,79
4473,76
4071,74
4059,73
4021,87

7 ,29
7, 50
7 ,72
7 ,41
7 ,35
7,92

!'e II
5425,27
5362, 86
5325,56
5316,61
5234,62
5197 ,57
4629,34
4620,5t
1+583, 83
4582,81t
4576,33
4541,52
1t520,22

45L5,34
4508,28

7,32
7 ,52
7 ,20
7,44
7,45

2lt



IIE II
4416,82
4296,57
4273,32

NiI
47L4,42

YII
'5200,42

-2,66
-3,20
-3,38

+0,04

-0,62

7 ,48
7 ,87
7 ,41

6,38

2, 65

Ba II
4554,03

Ce II
4496,97

Nd II
4061 ,098t

56

zl

28
27

98

20

188

168

102

Ta6.nra11 a 3 (onouuanr,re)

Wf lrA Ige Stelrcnr,
,,, A

Myrb- W7,, rrttr,, lge

+0,19 240 2,42

3,25

2,26

:.

.,*.:./
,

50

10 +0,44

IJO-trepBbtx, qro B cil,IcHe Ityprqa.lr,rrrrrfi oxasaJrocE 6onr,ure, He)fieJrr{ y Hac,
u TorI rr.atsile raHllie Hara6o.nee cJIa6bIx, noroprrre IIo HarrrrrM Ha6rloAeHr,rflN,r
.Molyr 6rrtr, orolngecrBJreubr JrLIuIb B cr,rJlr,Ilrrx 6reHgax. Bo-nroprrx, aItBI4Ba-
JreHrHbre [rr4pr4Hr,r o6qux y uac u ]typ-
Trtra JIr4HI4fi rIO HarrrIII{ oilpeAe.rIeHr4 Frr{
B cpcAHeM ua 30% 6o.nr,ure (pr,rc. 1),
qe[,r rro orpeAeJreHr{fN{ ttyprr{a. Hatr-
6onee peaJrr,Hofi [pr,rrrr.rHoft TaHr{,K pac-
xoll{AeHtrfi MoTr{Ho 6rrno 6rt crrr4Tarr, He-
OAIIOBHaqHOCTb B [pOBe,qeHIdI,I ypOBIItI
HeIIpep],rBHoro cflexrpa; oAHaHo r{br cqr.{-
''r'aelr NraJroBepoflrHbrr{ B cJryrrae 74 All
:3aBr,rcr,rrb (u;rn aaur.raurs) upone4erure
lrP9BHs rrelpepr,rBHoro cleKrpa Ha
30%. H. roMy )ne BaNrerrdNr, Ajrfl rray-
qeuHoii paHee BBeBAr,r 20 CVn [{0] cor-
JIaCrre MelItAy olpeAeJleHHrrlr.Ir4 Hatrr,l rr
I{yprqeu [1] anaseHr.r t*ru W;xoporree,
"rorAa Kart [.rrfl 6 ]Jel pacxo]i{AeHr,re
n W7" oHa3aJrocr, nogo6ur,rlr t4 Aur,.
{)tlretranr, rrro }ralrr{ r{ccJregoBaHr,rfl
-11r Aur BrrI[oJIHeHbr ua 6orr,ruerf. qel{
y lt;'prqa, rrarepr.raae na6nro4crrrrrl rr
'c ,rvqruefi 4r,rcnepcrreii. To. .r.ro ttypr-
qy [1j y4aJrocb orotriAecrBlrrr, 6o.n srirec

./ 2!O rS, ui
( Kypma )

Pwc. l. Cpanneuue Earrrr.rx oflpege-
ileunii ensusaJrenTrrblx ruupnu nuunii
gw 14 Aur c lrarrlepenraxur,r I{yprrla [1]

Itll,ai
(xprru )

ftorr{qecrBo Jrlr]dt4fr., [o-Br{ArrMoMy, qacrrrqHo Mo}r{Ho o6sgcuzTF, TeM, qro
Ityprq_trpr{Me[IflJl 6onee rtennoaepHrdcryro (uo cpanuenraro c 103 aO) aruynr,-
"cnro IIaO.

2. Onpe4errenr,re T,at lE g n E,

..-.Au.a-"rrua crexrpa 74 Aur BbrrroJrHeH Ha ocHoBe mo4e"neft aruocsep ttypyqa
115J. Bn.rEcrreHut{ rrpoBoArarrrrcr ua 3BM EC-1083 Hpnucxoft ucrpo4rid"ne-
cnofi o6cepBaropr,rrr.

Ha pvrc._2 upeAcraBJreua ArrarpaMil,ra AJrfi onpeAeJrerrr,r a{{exrr,rnnofi reM-
rreparypbr Tr* a ycHopeHr4E cr4Jrr,r rfir{ecrr,r 1g g. Ailf cpannenr,rn na6nro-
.[eHIrr,Ix n BEISrACreHrrr,rx xapaHTepr4crr4n 6r,rnr,r npraueHerr],r Kpr4Tepur4: 1) upo-
'$unra 6anrlreponcxr.rx mrttuit- H,y u H6; 2) $orouerprauecxuft'urrAeKC tcll
B qerbrpexqBerHofi cr4creMe uuby c,ortacuo [16] , [cr] : 0,g72; B) uonuaaquou-
HOe paBrroBecrre IIo Jrr4Hr4flM Fe I - Fe II. TeoperrauecKr{e AaHHbre o 6arbMe-
_poBcKrrx Jrr4Hr4flx [r o floKasareJrflx rlBera B cr,rcreMe uuby nenrw rae [15].

Mrr ucuonr'oBaJrrr Ha6[roAe,Hrre upo{unra rurur Hi u Ho, rar( Har( B
'o6nactu H6 HaqecrBo cler(rporpaMM or(a3aJrocb EeAocraroqrro xopotrrr4M.
'YToob] cy,qI'ITr, o rosHocrl4 orrpeAeireHrrfl Ts6, Mbr rrpr,IBoAraM s ra6n.4 guase-

DreMcrrr,
,,, A

I\tyrr,-
1'IIIIJIC! te gl



Ta6,Trirqa 4

Onpe4ereune ?r*

15-16.01 1985 r.

18-19.01 1984 r. 21-22.10 1985 r.
D :6 A/rnn 12 A/urr

8000 ri

]f.rrfr TrJ6, troJryqeHHr,re nyrer{ cpaB}IeHr'rfl TeoperI4qecHI'Ix I,1 Ha6JII0[eEHLIx
trpo4uilefi BoAopo[I{brx lrvt:F-!|fr r{HArrBLIAyaJrbHo AJIfl fia?fiAofr Aarbr Ha6JIIoAe-
Hr,rfi, BuAHo, qro corJracr{e xopouee. I{a ocuotsaHl4rr ptjtc. 2 AJIfl [aJlbuefirurax
ucc JreAo B aH uir. 1srilw npr4H ErbI c JIeAyIoU,I4e sllaqeHr{fl a{$extr,rnuo ft :reuuep a-
rypbr r,r ycKoper{r[fl cr{Jrr,r rf,)r{ecrvj Ts6: 8000 -]- 150 K, lg g == 3,8 -+- 0,2*

H,
Ilo

8000 I(
8000

Ta6,rrr.rr1a 5

Onpc;lcrenne cfiopocrlr
rrunpo r y p6y.rrerrr Hoc r rI

rg.c

/,0

I{o}r l" ," 1:_
FeI
Fe II
Ti II

5,4
5,5

5,4

41

16

20
d-/OO

'3q'''
flpr.rnnroe jllraqerr rre : Puc, 2, flr,rarpalrrrra AJIfi orlpeAeJrerr,rr e$Sextaa-

noii Ter\{[eparypbr n ycftopeul{s cIrJIbr rfl}r{eorrr

I{py*(ori coorBercrByer uogenu aruocseplr, npuuRtoir gr.a,

14 Aur

Cxopocrr uraHporyp6yJlenrHocrr4 n arlrocSepe t4 Aur orpeAeJreua ro
JII{III4flM }r{eile3a I{ Tr{TaHa - caMbIr,I i\{Horoqr{cJIeHHbIM B cneRTpe 74 AUr.
B ra6r. 5 co6pauu peayJrr,rarbr srr.rracneHrafi Et, M c yrlerorl BecoB 6ErJIo rrpl,I*
Htrro cpeAHee Brraqegr{e tr : 5,4 -+ 0,5 xrt/c.

3. Xraiura.recfir,rfi cocraB

Oronsareflr,uo 6rrna fiprrr{flra MoAeJrb aruoc$epr,r c rrapar{erpalur,r Zrq, :
: 8000 I(, 1g g: 3,8 vEt:5,4nwl c r.r orpeAeJreuo co[ep]Harure 10 DJIeTIeH-

roB B arMoc{epe 74 Aur. Harua Motreirb oxaaaJracb 6nuaxoft H r,IoAeJII{ am,Io-
crfepu 14 Aur, npunaroft Ftyptqeu [t] (7r$:7900 K, ]g g:3,8 r
Er : 5,0 xu/c).

IIpu onpegeJreHl4l{ xlrMllqecnoro coc-
TaBa, fiaH npaBI4JIO, l,IbI I,{CIIOJrbSOBaJIII IIO

BoBMolnHoctu c,ira6r,re [I yr{epeul]Lle JrI,l-

rrr4r4, IIo cHoJI E,Ity or{r4 MeHee' qyB cTBr{Te JI b-
ur,r x orura6HaNl B 3HaqeEI,lflX TIOCTOfHHOft

B aryxal{I4 fl r{ cxop o crr{ ltu.lt p o typ 6y.rl eur-
IrocTr{, a Tar(}Ke I( BJII,ItrHI{IO O['nJrOHeHI{fi

ot JITP.
Oqeuxra coAeplr{aHldfl run 1.4 Aur 1g

e (El) : lg I1V(EI)/1/(FI)I * 12 (unn so-
AopoAa s arofi rlr{arre lg e(II) : 72) tpu-
BeAelrbr e 'ra6r. 3, a ux cpeAHI4e BHaaIe-

:urtfl s ra6r. 6. 3gecr, llte B rrocJreAHeM

croJI6IIe AaHO coAeplHaHl{e SJreMerIroB B'

aruocrfepe Co.nnqa n o6rqefi c t4 Aur
cr.rcTeMe cr4Jr ocql{JIJr'ITOpoB.

r'q

laaa

Mq sc cr Ni D0'cr Ti Fe Y Nil

Puc. 3. Cpanueulre coAepx(alrrrfi
aJreMerrroB a atlroc$epe 14 Aur c rax
coAepx(arrr{eM Ea Connqe
B cHo6lru BaxJrroqenbr Buaqeurrff , fl oryqeHHble
no oEHofi ruHurr

26
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Ta6"rrrrrla 6

Xrurrrqecnut cocraB ar.rroc(repr,r 14 Aur u CorHrla

14 Aul 14 Aur

AJrcMclIr:e JICMcrrr aIlIc.'t o
rr{ItIIii

NIo I
CaI
Sc II
Ti II
Cr II
FeI

7 ,31
6,1,8
3,72
5,24
5,56
7 ,59

7 ,36
6,36
3,00
4,82
5,50
7 ,55

Fe II
NiI
YII
Ba II
Nd II

7 ,51
6, 38

2,65
2,1t2
2,26

7 ,56
6 ,08
2,21t
2,4C)

1,26

2

t)

16

6

l3
I
I
I
t

Ha prc. 3 upegcTanJreua paaHr,rrla B xr4r,rr4arecfioM coAeplxaHr,rr,r Me?n4y
'1,4 Aw r Cornqe,v A 1g e : lg r14a,r - lg eo. ILa puc.3 nronruo aaxJrroqurr,,
qro coAeplKallr{e rl4raHa B arr,Iocoepe 74 Aur necHorbHo Bbrrrre Co[ep]r{aHr,rrr
Ipyrr4x aJrelrelrroB rpynrrbr )HeJre3a, I]oAo6Ho paHee fl3yqe]rHofi 3Be3Ae 28 And
I17). Morxuo Jrllurb IrpeA[oJrararb, arro B 74 Aur coAep]HaHr4e Hrar(eJrfl r,r

r{Trpr4fl He rrpeBr,rmaeT coAepmaHr,rfr rr4raHa, cogeprxaHr{e 6apr{fi s 74 A]ur,
BepoflTrro,6nr.rexo H coJIHearHoN,ry, a coAeplr(arrr4e HeoAr4Ma B r436r,rTHe [o cpaB-
rleHrrro c Co;ruqelr. Taxralr o6paaolr, uaura Ha6ilroAenr,rfl rroxaBbrBaror, qro
14 Aur orHocr4rcfl n rpyrrrre rryJrbcrdpy]ou{r{x nepeMeHrrbrx rr4rra 6 Sct co
.cna6o BLrpalr{eHHbrl{r{ aHoN,raJrrdflLrr{ xr,r},r}lqecxoro cocraBa. Botee no[po6Ho
o6cynt4eur,re rolyqeHHbrx peayJrbraron 6y4er rrpoBeAeHo troa4Hee, o[HoBpe-
MeHITO C [pyrr.rMr4 par-ree r4ccJreAoBaHHbr],rr,r HaMr{ 3Be3AaMr4 Tr,ua 6 scL.

4. 3no;rroqraoHHbre rapaMerpbr
Conocrasnrfl HafiAeHHBre BHarreHrdrr 736 m

fr{r4oHrr6rx pacqeroB Mesreta u 4p. [1Bl , mrr
cBerrdr4oorb L u nozpaw t 14 A:U.r:

Mlll'to: 1,9 -l- 0,3;

1g(filfi6):0,46 +0,11 , R:2,9Roi
lg (LlLd : 7,48 ) 0,22, L :30L6;

, : (900 + 250).106 ;rer.

,3ar,reruu, rrro aBropbr [7] Ha ocuoBaHuu $oroMerpr4qecnr.rx Ha6ilroAeuuft
napuaqraft op6rrrarbHofi cxopoctra, Teopr4r4 rryJrr,caqufr, Teopr4r{ ABoftHErx BBeBA
I4 TeOpIIId SBOJrIOUI,rr4 HarrrJrr4 CJreAyrorqr4e rrapaMerpbr uraBHoro KoMrroHeHra
crrexrpaJrr,Ho-grofinofi cr4creMbr 14 Aur:

To,br:7900 + 100 K; Mr: Q,6 )_0,9) Ms;
RL : (5,2 -l- 0,7)fi6; Lt : (96 ),- 26) La.

Bra4no, rrro BHar{eHr{rr Bcex uapaN{erpoB, r(poMe reMleparypbr, no otrpeAe-
.JIeI{rrflM [7] nrrrue EoJryqeHnbrx.rrar{u. Beporrno, Dro rfo]nHo o6rncuuru upr,r-
MeHeHr4eM paBITLTMII aBTOpaMr4 paSHr,IX ITeTOAOB OqeHOI( MaCCbI, CBeTI4MOCTII
J.r paAr.ryca.

Ilo uauruu or{eHnaN,r rrapaMerpoB M, R, L n t 74 Aur onaaanacr, 6r[Bnoft
ft panee uayqenHrnr HaMra BBeBAaM 20 CVn u 6 Del, xorfl rro co4epma-
rrl{Io xr4Mr4qecrr{x aJreMerrroB our4 paaJrrrqHr,r. ,(ononluo 6orrruoft BoBpacr
r(f - 100 .lrer) r4 troJro)r{eHr{e Ha A]rarpa}r}re BBoJrroquoHHbrx rpenoB [18] roso-
pflr o roM, qro 74 Arr BaBeprnrdJra $aay ropeurrfl BoAopoAa B EApe 14 rraxo-
.{ldrcfl B HaqaJre trepexoAa B cTaAr{ro HpacHr,rx rr{raHToB.

lgg c peaynB'rataMr{ aBoJrro-
HarrrJrr4 Maccy M, paguyc R,

27
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Sanrro.reuue

Onpe4e,nenu napaMerpbr Tu6:8000 K, Ig g: 3,8 u Er: b,4xmlc w
coAeplHaHtre 10 a.neueHroB B arlroc{epe nyJrr,cr4pyrcqefi areaArr ruua 6 Sct.
14 Aur. Ha ocuosaur4u fioflyrreHnbrx peayJrrraroB Mo]r{Ho npeAnoJrararr, rro-
Br,rlreHHoe IIo cpaBHeHuro-c conru{eNr coAepmaHr{e rr,rraHa (l tg e: +0,4)trr, BoStlroH{Ho, HeoAr4Ma. co4epxarrl4e }IarErrfl, r(aJrr,ql{fl, cnaHAtrfl, xpoil,rar
)I{eJIeSa Or(aSaJIOCr, 6.nraanralr K coIHeqHoMy.

B eaHnro.re,ue xoqy B-brpaBrrrb 6narogapnocrn A. A. Eonpuyxy aa o6cyxr-
AeI{I4e pe3yJrbraron, E. }I. Etura,nxranort aa nortoulr n o6pa6orr(e MareprraJra
na6nro4ennfi, f. H. Illapauouoft u B. T. H{ororeeofi Ba rlgroroBJreHr4e r.rJr-
rrocrpaqlrfi.
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OEPASOBAH?IE AMflCCIIOHHOIO CIEI(TPA Ca II
B nBlr)fiyul?rxcfl oBoroqHAx 3BE3f

B. II. Ipunun, A. C. Mnqxenuu

BttrolnerlH pacqerbr oMrrccr,ronuLrx rranrft r,rognaoBaHr{oro r{aJlbqlrfi AJIE cJryqafl ABlr-
?nyudl,Ixc.E or{oJroaBeBArrbrx o6ono.ren. B lrubepaate rei\rrreparyp T": (S_Lb). 103 Ii la
aJIe(TpoHEbrx nouqerrrpaqr,rft N e : 108 - 1012 cn-3 uccre4onarra BaBr.rcr,rMocrr, orgoclrreJrb-
rrbrx r.ruTerrcrlnuocr:efi urasr.rft H r.r K ra un{paxpacnoro rpr4rrJrera Ca II or ontusecrtoi,r roJr-
IrII4Hbr ra3a. floraaaro, qro repMaJuraaqrx I4lt-rpunrera cra6o BaBr{cr,rr ot Nrtt Truwacty-
rraer nprr rKCurr > 103.

flpr,rueuztenr,Eo R 3BeBAaM trna T Telrqa paccilrorpeno coBMecrrroe o6paaoraur,re cltr,rc-
crlour{oro c[enrpa BoAopoAa n Ca II c yqeroM r.rorrr,raaqrrr4 aroMoB r(aJr6qr,rx Lo-r,rary.reuraeu..
flonaaano, qro repMaJrlraaqut 7ll(-rpr,rflJrera, na6urogaeuaa B cner(rpax aBe3A aroro rrr[a,,
BoBMolr(Ea B ycJroBrrrx rrporfl)fienrrrrx onoJroBBeaArrbrx o6oro.rex flpr xapa(TepuoM Brraqeulrrf
nouqerrrpaqrlrr aroMoB BoAopoAa.B o6racru o6paaoaarraa oMr{ccur{: Iy'H > 1011 cM:=3 rr HoIh-
r[aJIr,EoM (colneunou) coAepx(arrrrr.r r(aJrbrlr.rfi. B aroii o6racrr,r 7e: (7-8).103 ]t.
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Ca II EMISSION SPECTRUM FORMATION IN MOVING STELLAR ENVE.
LOPES, by V. P. Grinin, A. S. Mitskeuich.- The calculations of emission lines intensi-
ties was carried out for the case of moving stellar envelopes. For the temperature range
Te: (5-$) X 103 H and electron densities range .fy'e : 108 - 1012 sm-B the depen-
dence of calcium lines intensities from optical depth rvas investigated. It is established
that Ca II IR triplet lines thermalization has only a rveal< dcpendencc from N, and 7, and
occurs for rK cu Ir > 103.

For the T Tauri stars envelopes calcium emission spectra l,ere calculated together rvith
hydrogen spectra and rvithin Ca II ionization due to Lo-radiation. It has been stated that
the observed IR triplet thermalization can be produced in moving stellar envelopes rvith
hydrogen densities y'y'H > 1011 sm-B anrl normal (solar) calcium abundance. The ele-
ctron temperature in this region is Tr: (7-8) X 103 K.

Suuccus B Jrr,rHrrflx Ca II, Ha6rroAaeMafl B cnexrpax BBeBA rroaAHr4x cnex-
TpaJILHbIX TI{IIOB, O6r,rquO aCCOI{I4IIpyeTCfl C r43JryrreHr,rerr XpOMOCSep r{ aH-
Tr{BHr,rx o6nacrefi Ha noBepxHocTr.r BBeBA. tr4ueuno Drorry cJryrrarc 14 rrocBfl-
tqeHLI MHOIOSI4CJIeHHLIe paCqeTbI CBerIeHI4fl I4OHI4BOBaIIHOIO HaJIIrqI,Ifl (CM, ,
Harrpr4Mep, lI , 2] y qr{rr,rpoBarrHyro raM Jrr,rreparypy). Ars pflAa o6berroB;
oAHaKo, I4MeIoTcs qeTr(Ire yr(a3arrufl Ha {opMupoBaI{IIe orrr,lccrdoHHoro cIIeHrpa
Ca II ue B xpoMoc$epHbrx ycJroBrrflx Ha roBepxHocrr4 BBeBA, a B [Br4]nyulrrx-
cfl oKoJIoBBeSAHbrX O6OJTOSXaX.

B xasecrse npr.rMepa lrolr{Ho rrpr4Becrr{ cr,rM6r,rorr,rqecnyro BBeB[y CH JIe-
6els [3], Irrrrrru H ra K Ca II s cner{rpe xoropofi rdN,reror npoSuru rr.lua P JIe-
6egr, uro cBrrAereJrbcrnyer o6 r{creseHur4 BerrtrecrBa B o6flacru ux o6paao-
BaHI{fl. Pag gpyrrax 3Be3,4 TaH?fie o6nagaer: ilvHvr$\rrr r{oHrd3oBaHrroro HaJrb-
r{r4fl flBHO UeXpOlrOC{epHOrO IIpOr4CXOffiAeHrrtr.

,(ua uexotopbrx o6befiToB, r4 B qacruocrrr Nrrr{ BBeBA rrrfra T Te.nr,qa,
Botrpoc o6 ycroBrrax o6paaoaaHI4tr r(aJIbquenofi or{r4ccr,rra 6o.nee cJro}rieH.
Tax, n cnoefi paunefi pa6ore ltyxu [4] g.na o6T ncueHrlrr Ha6JrroAaeMbrx rrpo-
{rateft nu:eufr" Ca II B crlerrpax erl{x BBeBA rrcxo4r.rJr r4B r{oAeJrr4 BBeB[Horo
Berpa. floa4nee orr rl(e c coaBropauu [5], a rar(Ere Hpau [6i grr arofi qeur.r
rIpI{MeHsJrI4 y}I{e xpoMoc{ep}Iyrc KoHI{enqurc. IIocte rroEBJreHr{fl Aar{rrbrx
o rroronax n Izll(*rplanrere Ca II y aneaA rr.rua T Terr,qa 17-91 Br,rtrcgr{Jrocb,
qro r,ISryqeHr{e B JIIrHI,rflx rplrnJrera Eorrrra rroJrHocr6ro repMaJrrrBoBauo (or-
HorrreHr4e r,rHTeHcr4BHocreft ilr4Hr4fi 6lr,raHo x e4rauraqe), [r aror Ha6Jrro[arerE,-
ruft {aHr 6r,rt racronx_oBag-B no[Aep]r{Ky xpor.roc{epHoft r,roqenu o6pasoaa-
Hr4fl aMr4ccraz Ca I I [8, 9].

B ro rne BpeMfl rrpr4r[eHeHr4e xpouocsepuofi xouqerqr4r,r K BBeBAarr rr4rra
T Tensqa crarrxlrBaercfi co cJleAyrorqrdrf rrporr4Boperrr.rer{: rra aHaJrrraa 6a,irr,-
I\{epoBcr(r4x EerpeMer{roB crreAyer [10, tt], qro BoAopo[]rarr aMraccufl y 6oilb-
rrrr4HcrBa Drr4x BBesA (xora ra He y Bcex [12]) o6paayercE B rrporfl?r{eHH];rx
[Br4]r{yr{r{xcs -o6ono.rxax c xapar(repHoft ateHrponuofi xonqeurpaqr,reft
N":1010 cM-s ,t grnnroquefi W : 70-t-10'2. Cxolc:rso )r{e upoSureft
trurtwfr H ll K Ca II z lu:r'uu Ho n cueHrpax pfl[a BBeBA 0roro runa (cr,r.,
Harrpl'rMep' 14,77, 131) ynaar,rBaer Ha ro, rrro rro r{r4HeMarr4rrecxr{r{ fiapalrer-
paM o6[acrr, {opurapoBaHrafl xanr,qraenoft aMrtccut 6nr,rera x o6lacrra Sop-
MrrpoBaHI,rE 6anlueporcxrax nznrafi, a B Hexoropr{x cJryqanx, rro-Br{Ar4r\{or,ry,
coBna4aer c Heft [11,13].

VrasaHHoe nporr4Bopeqr4e cBrlAereJrr,crByer o roN,r, rrro aMrrccrls Ca II
B cneKrpax uo xpafiueft Mepe Her(oropbrx BBeBA rrnna T Tenr,qa o6paayercs
He B xpoMoc{epax, a B [Br4]nyqr{xcfl oKoJro3Be3Aurrx o6ono.rxax. B cBsltd
c arr{M BoBHI{Haer Borlpoc: Mo}fier Jrr4 B rar(rdx ycJroBr{ffx nporaaoftru repr{a-
Jrr43aqr.rfl 7lr(-rpraurera Ca II u ecnu [a, ro rrpr{ r{ar(r4x orpaHuqeHrrEx Ha
napaMerpl;r t4sJlyqalolqero raaa? Peruenuro aroro BorTpoca rr rrocBflrrleHa Hac-
TOflIr{afl BaMerKa.

B paagene t paccruatprrBaercs rrocraHoBr(a Ba4aqr4 rr rrpr{BoAflTcfl ocHoB-
HI{e coorHolrreHl{n. B paagete 2 nccne4yercr cBeqeHr.re rroHrraoBaHrroro r(aJrr,-
r{r4fl B Bapr4arrrax c upeo6lagarcltrr4M yAapHbrM noa6yar4euraeM, a raH?rie c
yqeroM uBry.IeHI{E SBesAbr. B rrocJIeAHeN,r paB[eJre aNrrrccr4o]rrrbrfi cuexrp
Ca II paccvr{Tr,rBaercfl coBMecrHo c Bogopo4H},r}r ctrexrpolr c yqeroM rrour4aa-
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quu aroN,roB Ca II uaJryqeHr,rerr B Jr?rutrr4 Lo. Peay"nsrarbr pacqeroB rrpr{r,re-
Hflrorcr AJrrr r4Hreprrperar{r{u ua6nrogae,r,rbrx B crrer(rpax BBeaA tnra T Telr,qa
orllocrrreJrbHr,rx r,rnreHclrrr-rocrefi tuuuit Ca II u nepBbrx qJreHoB 6alruepon-
cxoft cepr,ru.

l. Ocnonubre ypaBHenfil

,[,rn pacuera ar,rr,{ccr{oHHoro crexrpa Ca II npr,ruerrt craH[aprHyro MoAeJrb
aroMa Ca II (plrc. 1), yuururBaroulyrc rrflrb HrdlrHux yponueft r4 r(or,rrr4Hyylr.
flpene6pexteHl4e Br,r[reJre]naqrr]rr,r ypoBurrr,rr4 BrroJrHe orrpaBAauo, rrocl(oirr,Ky
ocHoBHr,rM turexaHnalroM noa6yrx4euras Ca I I nn.nsrorcs aJrer(rpoHlrbre y4apbr
tr lr,uxraiunuft nos6yin4enunft lrponeur 5s (HoropbrNr Mbr npeue6peraeu)
Jrex(r4r na 3,3 aB sbrrre yposwn 4p.

Cucreua ypanueuuft crar{rroHapHocrr{ AJrfl aroMHr,rx vponueft Ca II c
yqeToM ocHoBrrbrx paAr4aTr{BHbrx r{ croJrnHoBr,rTeJrbHbrx llpoqeccoB B paN,rfiax
rrpranaroft [flrrltvpoBr{enofi uogellr aror{a r4il,reer Brd4

i-t b

h:I li:i+1 \i+i

I B i"W Il") :

* NZNutq.t *

D i-1

It:i*1 F:1 tt+i
1[ulVrri (A"i 1- B"iWIf"), i- 1,. . ., 5. (t)

- g, hr x.
N i:b iN 

"NrrL ;f Zfrkr )% 
e" t,

/18/

sB

3[ecs /y'; - HaceJreHHocrb l-ro ypornx Ca II, ly'rrr - r(oHrleHrpaqr4fl
mouoB Ca III, Iy', - a;rexrpoHr{afl r(oHr{eHrpar{un, I;y - cpeAr,rrrfl rrHreHcr4B-
Hocrr, ualyqeHufl Ha rracrore fiepexo[a i --+ k, q,, - HoaS$nqueur: yAapHoro

naar.mro4eficmran, Qci - xoa${uquenr
tpofinofi pexou6unaqrirr4 Ha l-fi yponeur,,
A"i ra B"r - xoa{{uqlreHrr,r o6rr.rHoft Ia

BbrHvlr{AeHHoft pe*orr.r6uHar{r{r4, B;" - Ho-
e$Sr,rrlnenr Sororaouraaarlww, A 1u B ut -efinurrefinoncxrae xoaSSlrqueuru Bepo-
stnocreft pa[r{aqr{oHHr,rx ilepexogoB,
trZ - mo aSSr4rlr{eur [rdrrroqr{r4. O cra,nrnrre
o6oaHa.reHua o6rqenpraHflrbre.

flpn aanucu (t) rpuuaro, rrro Becb
xa,nrqr,rfi Haxo4r{Tcfl B oAHo- rr [Byr(par-
HO I{OHI4SOBaHHON{ COCTOflHI{I{: /[c" :
: Ncot * /y'currr. Oqenxu roHaBbIBa-
Fr, qro npeue6perxenue uefirparr,ultlr
HaJrbr{r4er{ B paccMaTpr4BaeMoM Hr4}He AI4-
arrasoHe $raarauecxr,rx yc,I'onufi, BfroJIHe
orpaBAaHo.

Puc. 1... ,{r.rarpantrvra Dueprerl,lqecnrx 9ro6rt BaMHHyrr, crrcreMy ypaaneuufi
yponrefi r4 paArrarr{Brrbrx repexoAoo (1), ueo6xograuo trrruru cpeAHroro rrr{-atoua ca II 

reHcrrBHocrb r4ailyqeur{fl i iy' c u;irel-
crrBHocTbro r4BilyqeHutr 3BSSAEI Jfi u napaMerpaMr4 cpe[bl - ourraqecxofi
ronuluuofi B Jrrrurtr,r i -> k r{ HaceJIeHHocrrr,IIr coorBercrByroil{Irx ypoouefi.
,[na etoft r{eJrrr rfbr BocnoJlbaoBaJrrrcb BeporrHocrunrtr ueto;ior,t Co6onesa
f,14, 151.

tr4cuo.nr,aya coorHollreur{n, cBflsbrBalou1ue /;6 c .Iil, {yunquefi ucrouHltr(oB
S;x ra cpe[Heft BepoflrHocrblo BbIxoAa HBaHra p;6 (clr., HarIpI4Mep, [16]),
rr rrepexo4fl oT HaceJIeHHoCTeft ypOnueft K MSHBSJI6BCI1IIM IlapaMerpau b;:

(2)

r4e X; : yilkT* f; - rrorelrlry4arl r{oHI4BaI{I4I{ c i-ro ypoBlrfl, 8t, Sttt -
crarzcrusecxr{e Beca l-ro ypoour aroMa Ca II u oclroBnoro cocroalrrrfl Ca III
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coorBercrBeHHo, ocraJlbHble o60BHarreHI4fl o6qenpunnrr,Ie, Ilepeurrlxe]r cl4cre-
My (1) B Brr4e, y4o6uom [Jrfl qr,rcJreuuoro peureHrrr:

i-t 5

u,lzAit1ri r +wn)+,:. A*wrl,p,^. n + atwrT"f :
" l'':I h:i+r

: i brc$*Wn) { e^-r,-.tAr,,l3;r* (-b,)NuQi"1-
k:',-l-1

i_1

+ ,,I @r - bi)o,o * | bre*t-*iA,uW1il,Dr, *
tt+i h:1

, grrr -*. 2 (2rmkT.l'l' - --- -*+ ? e-'"i--r-::-(A"i * B"iWIi"), i- 1,. . .,5;

;E- cz r* , ^*T-*f 4 \-1-{ir-;;---lip:\e " - 
I) -,

2h"oirr

rf, : yilkT *, T * - rer,,rreparypa BBeBAhr.

(3)

Bxognrque B ypaBHeur{fl crar{rdoHapHocrr4 xoos{uqlrenr.or y[aprrrrx a
paArraqrroHHr,rx IIepexoAoB oIIpeAeJrflJrr4cr, c yqeror,r cJreAyroqrrx AaHHbrx:
crltJrr,I ocq[JrJltrropoB AJIfl [flrrd paccMarpr{BaeMr,rx repexoAoB (tr{I(-rpunrer
r{ pe3oHaHcruft gy6ner H u K) cor.nacuo U"71. TaM irie aara6yruponaurr
BaBrrcrrMocrr4 ceqenrafi {ororaouuaaqr,rra Irrfl paccr{arpr,rBaeMErx ypoenefi,
c IIoMotqbl0 KOTOpLIx nyreN{ qI4CJIeHI{oIo I{HTeIplIpoBaI{I[fl OnpeAeJIEJIoCE
qr4cJro {otouonraaaquft. Itoa${uquenrnr yAapuoro noe6ynrgeur,rfl 14 r4ogrrBa-
\vrv w r{x saBl{cr{MocrE, or 7, npranrauaJrr4cb rro AaHHr,rrr [18J. IIplr paccMorpe-
HI{I4 rlepexoAoB Me}n[y noAypoBHflMu yporueft 3d n 4p yrrrrrbrBarrr4cb roJrE,no
croJrr(HoBeHl{r c aJrer(TpoHar{r4 (4auurre [1Bl), nocxoJrbnv BHJTaA croJrngoBe-
uttit c rslr(eJrbrMl4 r{acrr4rlaMrr 

- rrporoHaN{r{ r4 aroil.rar,rrr BoAopoAa - [pe-
ne6pemuuo rua.rr [17].

cr,rcrelra ypanueuuft (3) pemaracb r{eroAoM rrocJreAoBareJrE,Hbrx npv6r,w-
xtenrafi c I4cxoAH6IMr{ BHarreur4flxru br:1. Br,rqr.rcneHua.fl Ha rrx ocHoBe Mar-
pr{rla Bepoflrnocrefi BbrxoAa r{Ba}rra B JrrlHr4flx rroAcraBJrflrracr n (3). tr4repa-
I{I{fl SaBepuaJracF, pelreHl4eM cI{CTe},IbI MeToAoM laycca C IIcIrOJrbBoBaHr4eM
]ro[nporpaMMbr, Bar4McrBoBanuoft ua t19]. Heo6xo4raMafl rorrHocrb B l%
locTr4raJIacb, r(aH IIpaBr{Jro, lrocJIe Tpex-areTrrrpex ra:repaqrafi.

2. OrsocureJrbHbre rrHTegcrrBuocrrr JrrrHrrfi Ca II
,(;ra raccre[oBaur4fl BJrr4flHr.rfl rrapal,rerpoB

cr4TeJrr,Hbre rdureHcrrBrrocryt lur,uft Ca II 6ura
lrogeneft npra {r,rHcrapoBauHbrx auaueHlarx 7r,
HOIO [apaMerpa npI4HI{MaJIacr, BepOflTHOCrb
1-> 5 Qruuna K Ca II): B1r. tr4nrencrdBHocr6
AeJrrrJracb uo {oplry;re

-I;p : Av;65 ,, 11 - e-ltrt),

r4e Av;r - rrrr4pr.rHa il?1r1\tt41o61, lon.neurran gus{epeHrtrrdaJrbHrrrM ABr,rE{er{r4eM
cpeAbr , Sir - $ynxrlnr ficroqHrrr(oB AJrrr nepexo4a i ---> lt, Til; - orrrflqecxafi
TOJIII{I,IHA IJ JII{HI{I4 i --> K, CBfl3AHHAfi C B{JPOflTHOCTbIO BEIXOAA HBAHTA B EtOft
Jrtlrtttr cooruorrreHr4eM 13;r : tt - exp i-r;7r)l/r;x.

Ilocxontxy ocHoBI{brM r4croqHrar(oN{ cBeqeur4fl Ca II ns"rrsrorcfl eJrer{Tporr-
HLre yAapbI, npe[craBJrtrer uHrepec BHaqale paccMorperr, cnyuafi qr.rcro
yAapHoro noa6yrn4eurafl aroMrrr,rx yponneft (W : 0).

Peay.nr,rarnr pacqeroB [Jrs groro Ba]riuoro fipeAeJrr,]roro oflyqafl rrpe[-
craBJleHbr Ha ceprrr,r rpa{raxon (puc.2 u 3). Puc. 2 uonasrrnaer BaBr4cr{MocrF,
oTHocl4'reJrr,Irbrx I4HTeHcr,rnnocteft Kor,IrroHerrTou trtl}t-rpuuJreTa, Jrr4r{rrfi H lr I(,
a raHlr{e tu:r'uir. ),"8662 A u K Ca II or ourra.recHoft io.nrqlrurr raaa AJrE rpex
auaqeuufr errexrpoHuoft xoHqenrpaqr.ru: Iy'u: 108, 1010, 1012 cu-s ra {urcn-

r,rBryqarcrqero raSa Ha orHo-
paccrrr4raHa cerHa o[Hopo[Hbrx
Nn a W,.B xa.rec.ree EepeN,reH-
BbrxoAa HBar.rra AJrrr [epexo[a
BbIXOAfItqero I{3,tyr19117fl Onp e-

(4)
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poBaHHoro tsHaqeHl{fl T u : 70t I\. Ha puc. 3 aHa.rorusHble saBl{c}I}locrll
AaHbI IIpId {uxcuponanHo}t sHarleHuu 1[, : tOto Cu-B n rpex SHaqeHI'IflX

arexrponuofi reMrreparypr,I: T 
" 

: 5, 10, 15'103 lt.
B upegerr,uo1{ cJlyqae oIIr[rIeCHI4 roHI(oIo raaa (p15 : 1) oruOcI4reJIE,HbIe

rrHTeHCr4BHocru nuuuft onpe[eJrflrorcfl ToJrbr(o aroNIHr,INIr{ r(oHcralrraMu (4nx
tr{It-rpuurera orHoIIreHI4e rrHTeHcr{BHocreft lruu, i.Irou, : -Irnr, : 9:5:1).
B 4pyrou [peAeJrr,HoM cJryqae orrrr{qecfir{ ToJrcroro rloJruocrblo repMaJII{3o-
BaHHOro rasa (pru --+ 0) lrurenCI,IBHOcrII ilvrr4it JIerHo [oJlyqalorca I{3 coor-
Horrreurrfi ( ) aatreuofi $ynxquu ucrorluunoB na {yuxquro fl,rauxa npu T :
: T", B peayJrbrare qero orHorxeHrre r.rureHcrlBHocrefi nrnurzfi tr4lt-rpunneta
cranoBr4Tcfl 6nuanuu K eAIaHI4qe.

O6parqaer ua ce6n BHr{MaHrde, qro [epexoA Me]I{Ay 3TI{I{I4 rIpeAeJrE,Hr,I}II4

Curyaqraaura Cna6O BaBIICI4T or T" u [OsTu He saBl{cllr Or /Yr. @axTn'IeCX[
e4IIIICTBeIil{brM CyIqeCTBeHI{LIM IIapaMeTpoM, onpeAeJIflIoIq,I{M cooTHoIIIeHI4e

I4Hrellcr{BHocrefi nuyrpu tr4l(-rpuu;reta (a upu Surcuponauror Te I'1 orl{o-
IIIeHI{e I4H-rpuntera H pe3oHaHcl{oMy Ay6nery), flBJIflercfl onrlIqecl(afl ToJI-

x{uua IIBJIyqarcqeIo IaBa I4JIII 13.u. C rorlxu 3peHl4fl Slaauxu rpoqecca repMa-
Jrr{Bar{rrra aroMHbrx ypoBHefi ara oco6eHHocrb Heo6blqHa, rlocxoJrbxy rlSBecrHo'
qTO yfta3agurtft npoqegc otrpe[eJlflergfl C9OTHOIIISHI{SII Me]I(Ay [ByMf BSJII4-

sr.IHaMI4: BepoflTHocrblo BbIxoAa I43IyrIeHLrE II3 cpe[I{ LI BepoflTHocrblo 6eBbI3-

IyqaTeIbHBrx nepexo4oB uog AefiCrBI4eN{ gJIeI(rpOHHLIx yAapOB I4' cJIeAoBa-
TeJIbHo, BaBr{cr4T Har( or orlTl4qecxofi ToJTIIII{Hrr faBa rar( ta or ero aJIer(TpoHHoft
Houl{eHrpar{vw. B cJlyqae H{e Ca II uepexog K noqrlI noJIHofi repMaJII'IsaIIlII{
c 6o.nlruofi rosHocrl'Io rtBlrrrercrr oAHorrapaMerpuqecHuM.

O6rsCueuue AToMy BaHJIIoaIaeTCfl B CJIeAyIonI,eNI: HaCeJIeHHoCrIa ypoBHetr
3d oupe4elrlorcfl B ocI{oBHoI{ [poqeccaMll o6ltena aJIeKTpoHHbIMII yAapaMlI
c ocHoBHbrM cocroflHrreM 4s. lloerolry orHorneHlle I{aceJleHHocrefi ypoBl{eft
3d u 4s npa1rr4qecxu 6onsqrrauoBcxoe B Irrl{por(oM Al,ra[a3oHe r{3MeHeHrrf,

oaparerpou IaBa, COOrBerCrBeHHo BepoflTHoorlt BLIxoAa B JII{HI{flx li}t-tpra-
IIJIeTa cBflBaHLI o BepOflTHOC'rr,m B.u II MeHflIOTCfl CI,IHXpOHHO c :ueft. IIoueAe-
Hrre orHocr4reJrbHbrx ranreucrannocreft BHyrpr{ ll}t-tpuuera orrpeAeJlflercfl
r4r(eHHo BTofi cBflBblo. Ta(I,IM o6pa3oM, cTaHoBIlTcfl IIoHflrHoft I{x cJla6afl
BaBr4crrMocrr, or ly', (oco6euno AJrE orHollle:rr:r.fl IBs4zl Irnn, - rAe BepxHlaft
ypoBeHr, o6quft) r{ Hecr(oJrbr(o 6onee cr{JrbHafl BaBI4cI4Mocrr, or T e (uocxolr,Hy
6onrquauonc1oe orHorrreul{e HaceJreHlrocreft otrpe[eJIflercfl ToJrLHo aJIeKTpolr-
nofi relrneparypoft).

Ha puc. 4 upe4cran,rreHbr aHaJrorr[qHEre rpa{rnxu [Jrfl Bapr,rarrToB, pac-
CuI4TaHHLIx c yqeToNI I{3JIyrIeHIafl BBSBALI. Pacupe4eneHl'Ie aHeprl4lt ts crlen-
Tpe sBeBAbI IIpI4HI{MaJIocb II;IaHI(9BCI(I'IN{ c teuueparypoft 7*^ : -5000 }t '
Picqetrr BblnotHeubr rlpll rocroqnnrrx 1y', =: 1010 crt-3 u T o - 1gt It u tpex
BHarreHuflx xoe{$llqlleirra AI,IJIIoIII4I4: W :0,5; 0,1 r'r 0,01 . Itax cJreAyer
r4B pr.rc. 4, yuer rdaryqeHrrfl BBeB[br Hec(oJrbno ycJroiliHfler rloBeAeulae oruo-
cr,rreJrr,Irbrx rrHrerrcr4BHocreft ilrtHilfr. Ca II npu BalrlrpaHI4I{ raaa. B qacrHocrl{'
BaBl{cl{}rocrt; orHoIIIeHI4fl Idl{reHcrIBuocreft tnttwfi. }'8662 A lr K Ca II or' l3tu
cTaHoBr{Tcfl I{etIoHoToHHofi. Ognano, KaI( tr{ rrpe]Iqe, I43r'IeHeHIle IaHTOHCI{B-

Hocreft IzlIt-tpr,rn.nera cBflBaHo B ocHoBHor{ c r{Br{eHeHlIeNI HelrpoBpaalHoc'rl'r
raaa. 3ro yr(a3r,rBaer Ha r4HTepecHyro BoaMolrtuocrb ofipe[eJreul4a rlapaN'Ierpa

|31o 6eaor.noCIIrSJILHo I( Apyt'III{ napaxlerpaM CpeA51. Ilprauert, HaI( BI'IAHo

tla pI,Ic. 2-4, gnn DToft IIe.rrrd rrpeArroqrr{TeJrbHee I4cnoJIbSoBarb orHo[IeHIre
I s5421 I 84s8.

3. OruocrareJrr,Hr,re rrrrreHcrlBHocrl.{ JTIIHI'Ifi Ca II
r4 BOAOpOAa B O6Ono'rfiax 3Be3A Tr4rla T Tenrqa

Ocnonur,rl,r peayJlbrarotr ilpoBegeHHoro BLIure auaJruaa flBlrt{ercfr BLIBOI

o roM, uro cocroflHrae, 6nuaxoe H noJrHoft TepNIaJII4aaqrara 14lt-tprarrJlera Ca II,
[ocTrrraercfl npu pru < 10-r, r4 aro orpaHuqeHr4e cra6o BaBrrcr4T or Apyrl{x
napaMeTpoB r{sJryrrarcqero la3a. ocraercs B6rflcur4T}, Terrepb, 6y4et lr.r yxa-
BaI{Hoe orpaHI4rIeHIre Ha o[Tldtlec1yro ToJrIr{IlHy B Jrr{HI'rflx-peBoHaHcHoro Ay6-
.rleTa BIIIIoJIHIIMo B ycJIoBttfix o6ono.rex BBesA TlIila T Tensqa u 6yget tu
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[Ipr{ sroM orHorrreHr.le r4HreHcr{BHOCTeft ilr4Hr,rfi BoAopo[a u ca I I coornercrtso-
uarr, ua6.nroAaeM6n{ BHarreur4ffM (uro ueo6-xo4rroi ecJrr4 DMr4ccr4fl B rrepBr,rxrrleHax 6anrneponcxofi cepura rr B Jrr.rHr,rflx Ca II o6pasyercfl B oAHoM r4 ToM )r{e
reorrerp14{ecxorr o6.senre cpegur).

c arofi rleJrbro 6r,r.no noryue'o coBMecrHoe peue,r{e AByx ue JlTp-aaqau -IJI'I Bonopo4a lt Ca II,- a fiportrecce noroporo o[rr4r{ecxr4e roJrrr{r4rrr,r B Jrr{-nusx Ca II onpege;rrflJrr{cb car{ocorJraco"a-ltruu o6paaou - rryreM pacqera
r4oHI'Isaql4oHnoro 6arauca KaJIbIILTfl nplr {nxcrapo"auuou orHorrre}rr,rr{ noJrHbrx
Kour{eHrpar{uft aroMos H u Ca: 1y'co: 2.10'oNu..

Baxrur,ru aJreMe'Tor,r r.ro,r,rBaqr{oHuoro 6ara,citca II snnsercfl, KaH r{B-
tsECTHO, I,IOHII3AI{IIE ATOMOB CA II C YPONUEft 3d, N 4P IIaJIYuEHI4EM B JII4}II{I{
Lo no4opoga. flnr yqera aroro Saxropi B cr{creMy ypanuenuft ttl, fSl 6iir,
BBeAelrhr AorloJrHr.rreJrr,Hbre qileHbr NtBt lro (i - 2, .. ,, 5). I[urencflsHocrr
Lc/-ua.rr_y.1s11r4_fl onpeAeJrflJracE uo {opuyn, (+), n xoropofi ulrpr4rHa lrfiHrrrrAvlo 6rua {uHcupoeaua I,I coorBercrBoBaJra cxopocrr4 npvtrrroMacru:ra6uoro
rBr{if(eHr{fr rasa D: 2_00 xu/c, xapaxrepnoft AJrrr 3Be3A rlrna T Te.nr,qa.

cracrelra ypanueuuft craqronapuocrrd AJrfl Aecflrrr ypoaueri aroMa BoAo-po.qa' yrIl4rrJBaroqafi Bce cyqecrBeHHEle [poqeccbr r4x BaceJreHr,rfl, peuraJracr,c roil,rou{bro fiporpaMMbr, orrr,rcaHHoft n [16]. paguaquounoe saarajr,{64eftctnrae
g]olor-poAopoAa u ca II B pesyJrr,rare qacrrlquoro 6nen4rapoBarrr,rfl truuuft
,bI Ua I t u H6 He yqr,rrbrBarocb.

,{.ra xaxr4oro BapI{aHTa pacalerbr BbrrroJrHflJrr4cE npr{ SraxcupoaauusrxBHaseHr{Ex_ aJreKTpOHHOft :reuueparypu 7", uonnoft fiorrr{eHrpar{r{r4 aroMoB
BoAopoAa Na vt xoa${uqueHra [r{Jrroquu-w. pagnyc rrer4"i 6rr.n nprauar
paBHLIM ftx : 2ft9. SnaueHr,re rpaAr4eHra cr(opocru, neo6xoAr,Moe [JrE BBr-rrI4cJIeHI4fl. BepoflTHocrer? nr,rxo4a HBaHTa B JIr4rII4fix, olpe4eJrflJrocs upra6nra-
)ry)HHo: lduldrl'=^ulR,,. rl,e u - xapaxrepHafl 

"xrpoc.o pacr?TpeHr{fl
oooJrouxr4 (u : Zuu xrr/c), ,R - -rapaHteprurfi pa[].ryc o60,rro.rxr.r, coorBer-crrymqurf npr,rHET6rN{ BHaseHr,rflr,r W w R*,

B pacclrarpr4BaeNrolr BaprlaHre lrcxoAHbrx rrapaMerpoB (7", N* v W)
SI{a.IeHIIfi arexrpouuofi r(oHI{eHTpar{rrr4 t4 Bepof,THOCTrr Br,rxoAa HBaHTa
ts JruHvtrr L" - p,,; onpeAeJrrrJrr,rcb caMocorJracoBaHHBrM o6paeou rryreM rrre-
paquft [pr{ perreHr{r_{ cr,rcreMbr ypanueuuft crar{rrouaprroci, , r4ogr{Bar{r{og-
Horo paBHoBeckTtr, flocne Aocrrrll{eul,Ifi cxoArlMocrr4 orrpeAeJraJrtrcr roa$srn-
r{I4eHTbr 

-{ororaournaaqr,rn Lo-nalyueuueu B ypaBHeHr4flX CTaqr4oHapHocrr4gra Ca II, a raxxre ucxoArroe BHaqeHr,re BepoflTHocrr4 Bbrxo4a *"ur,rr'prut

tff:t* (5)

rAe r,rHAeHcarrra H r.r Ca.orr,re.reHBr napaMerpr,r, orHocErrtrrlecf * ro4opofr-ln
ca II coorBercrBenuo, f;r - cr4Jra oc{uroaropa trJrfl rrepexoAa i --- i. dua-
qeHi4e Bru n ga.nrneftrueM yroqHflrocb n npoqecce rztepiquft nprr perxeHr4r{
cr{^creMr,r ypanneulrft crar{rlroHapHocr!7 ililtr ca II (aa cqer yroqHeHr{fl BerusI{H rr!" rn ,nff"1.

rlo onracausofi sbruIe N{ero[I4r(e 6rr.nra paccur{raHbr rpra ceneficrea nroge.neft
"qJrfl cJreAyrorqnx xor,r6rnuaqufi rapaMerpoB N11 u W:

l) Iy'r, : 3.1010 c11fs; W : 0,01; 1,1 : 10-7 M6lrcs.:
2) Iy'11 : 1011 cM-s' W : O,O3; tt[ : l0-7 Mslrcg;
3) /y'u : 3.1011 cM-3' W :0,03; tUT : 3.70-r M66os.

Benratruua reMfia rloreplr Maccrrl [JrE r(amAoro Bapr4aHTa or{enr4BaJracb
no upu6llrrxeHuoft {oprr,ryne.

tuf = 4nRzN.msu (6)

rff,i|ruf' (r *

if,,f,"nf (r -

,VC" oC&- 5 b1,F;F
1vH oH r"2 6l I

1vH "H II 62/
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r{, HaH Br4[HO LI3 npr4BeAeHHr,rX Bbrl[e 3HaqeHr,rfi, COOTBeTCTByeT OqeHI(aM
M l,ns BBeBA rr.rtra T Te.irrqa (cu., uarpnuep, [20J).

Ha puc, 5 npunegeubr peayJrbrarr,r Br,rsrrcrenraft ornocr4rreirr,rrblx r.rHTeH-
crnsuocreft nvwwft1 l4}t-rpun.nera, I( Ca II u rru:atrfr Ho u Hg aogopoga. IIa-
paMerpor{, r{eHflrorqrrMcfl BAoJrr, HarfiAoft npunoft, flBJrrercfl eJreHTpoHHafi
relvrrreparypa, sHaqeHr{n Horopofi B eAr{r{r{qax 103 H. npuneAeHr,r Ha JreBoM
Hr,rlr{HeM rpa{uxe. O6rquocrr oclr a6cqucc rroaBoJrfler Jrerno BoccrauoBrrrb
aHaflorr.rsHyro paaMerny r.1 Ha Apyrrrx rpa{rarax puc. 5.

B npoqecce pacseroB r(oHTpoJrrdpoBaJracb cBerrrr{ocrb raaa B ilu:umvr

LH., .i t I tn" RB Nyr[]yBh\)X,

Horopafl ro AauHr,rlr l2l1 am BBeBA rr,rtra T Teurqa BaxJrroqeHa B npeAeJrax
Lrua 1031-1032 apr/c. Itpranrre Ha pr4c. 5 orpaur,rueHhr raxrrM o6paaom,
.rro6rr yAoBJrerBopflTr, aroMy r4urepBaJly caer:unrocreft Lso.

Itpecrr.rnaur4 Ha puc. 5 naueceur,r r{cflpaBJreHrrbre Ba tronpacHeur,re orHo-
cr{reJrr,Hbre r{r{rerrcr.rBrrocrm .Ruvuft Ca II lr Bo4opoAa B cner(rpax pfl[a BBeBI
rvna T Tenr,qa ua 121,1 . Oro6paurr roJrbr(o re BBeBALI, grrfi noropbrx rro Jrr4-

reparypr{brM [aurrbrM yAaJrocb onpegeJrr4r], [oJryrrrr4prrHr,r ;l-wuwft K Ca II
tt 11o,, oHrur ol(aaaJrr,rcb cpaBur{Mr,r rro BeJrr,rqr,rHe RY Tau, T Tau, DR Tau,
RW Aur, GW Ori, AS 209 n IJZ Tau. lla pacmlorpeHrlfl rpa{uxon Br{AI{o,
qro repMaJrrraarlr{f ;l-vrttufr. }Il(-rpuunera Ca II Hesoauoi+(Ha B cenreficrse uo-
Ae.nefi c Iy'n - 3.1010 crr-B u [ocrr.{raercfl B ,rHrepBaJre r(ourleurpaquft
Nn>1011 cM-3. Sror Ere r,rHrepBaJr auaqesraft /[H Ha]rilyqIIIIIM o6pa-
BoM coorBeTcrByer ra ua6nro4aeMbrr[ orlrocrrreJrb]rbrl{ r.rnTerrcr4BHocrflr{ Apy-
rrax paccMarpr4BaeMr,Ix ;lmlawfr..

I4a yctosufl coBMecrHoro o6paaoBaHr4fl gMrrccraoHHbrx nunrafi BoAopoga
u Ca II Bbrrexaer rar()fie orpaur4qeur4e r{a aJrer(Tpor{}ryrc reNrneparypy raaa:
T 

" > (7 -B). 103 It. Bnytpn eroro r,rrrrepBaJra rerrneparyp eJrer(rpoHHafl
r(ouqeHTparlr4fl raaa nopflAr(a 1010 clr-3, qro corJracyercrl c orleHl(aMrr, c4e-
JraHr{brMr4 Ha oCHOBe ar{aJr}r3a 6ansueponcr(r4x AeftpeMeHros [10, 11] .

Brrnopr,r

I-Ia ocuosaHrrr4 rrpoBeAeHHoro BLIrrIe coBMecrHoro perueullfl ue JITP-aa-
Aaq [rfl Ca II ra Bo4opoAa Moryr 6r,rrr, cgenaH],r cJle[yrctqrre BbIBoAtr.

l. O6paaonanue repMaJrr{BoBarruoro l4Ft-tpr,rnnera Ca I I B crrer(rpax
BBeBI Trdrra T Tenr,qa BoBMo]nHo rre roJrr,Ho n xpouocSepa,\ aBeBA, Ho I4 B

rrpoTff)r{eHHr,rx oKOJIoSBeBAIILIX O6OlO.rxaX [pI{ ycIIoBI,II[, qTO XapaKTepEafi
r(oHr{eHTpar{r4fl aro}roB BoAopo[a B o6racru o6paaonaunrr ar{r{ccnr{ nopn[r(a
N;g.),-- 1011 cM-3. Pacc.ru'ranHbre AJrfl aroro I{r-rrepBaJra n;rroruocteft orl{o-
CI{TeJILIIbIe IIHTeHCI4BI{OCrI4 [pyrllx ;rr,tr'rufi Ca II lr I-.w]lluft I-Io ll HB raH]Ite
corJracyrorcfl c Aalrl{Erura ua6nro[enraft.

2. L[a ycJroBr{fl coBMecrnoro o6paaonaurrrr DMrlccI4oHH},Ix cner(rpoB Ca II
r.r BoAopoAa B trpocrparrcrBeHHo coBrraAarou{I{x (llnn 6.nuaxux) o6racrsx
raaosofi o6oflo.rxu Bbrrenaer orpaHuqeHlae Ha reNlneparypy raaa T 

" 
;=

= (7-B).{03.
3. flocHonrny B peaJrr,rrbrx ycJroBr4flx rrporrlxennrrx o6o.noqen LrI{eer

lrecro crpatu$uxaqun rrJrorHocrr{ r4 cnopocrr{ ABrr}r(eHrrfl raBa? SaBr{clrr{ocrl}
ycnonr,rft TepMaJrr43aqralr tr4lt-rpr,urJreTa ot .&11 rIoBBoJrfreT I4crIoJIbSoBarE, I]po-
fitrnm tmruwft rpun.nera [Jrrr [r,rarHocrrrnr{ rroJIE cr(opocreft e o6nactra o6paao-
BAIII4fr 3M]IOCMII.

Anroprr Bblpa)fialor
fI. II. iletpony u A. l.
,[,ena6pr 1986 r.

r,rcxpeHHroro 6naro4apnocrr, P. E. Iepm6epry,
Illep6axoey Ba roJreaHble o6cyx4enrar.
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H BOIIPOCY O TIEPEMEIIHOCTI4
opEuTAJrbHOrO rrEprroIA DQ TTERCULTS

E. C. /[uurpr{eufio

flporegen arraJII,Is aatuenr.rfi rJraBrroro nor{fioHer.rra Bropr.rrrHbrrr I DQ Her (N Her. 1gB4)
no SorouerplrqecHl,IM ra6nrogeuraRu 1982-1986 rr. Sano4oapeno, qro r{BMegegr.re BeJir4qu-
su O - C nporacxo4r,tr rro clruycofiAaJrbuor{y BaHoHy c rreprroAoru oRoJro rrflrr.r Jrer 11 aMfirr14i
tyAoii oHono 3-4 lrun. B cnyuae [oATBep]r{Aerrrr.rr aroro 4arrueiiurulrra na6lm4enr.rRlrlr ar.r-
6op Irremgy rl4rrore3aMr.r r{aJrllqrrf B crrcrer\{e rperbero reJra r,rJnr BparrleHrrfi lllur,ur aucug 6y-
Aer sarpyAHerr r'r3-3a orcyrcrBl{fl na UBVRI-ttpr.rnrrx 6riecxa BTopr4rr}roro irr1rnralryr,ra. Ecrlr
E(e rrpr{Hrrrr,, qro BoSMo}nEaE crar{ycor,rAaJrbnag saBrlci.llrocrr o - c o,r BpeMeEr.{ nporrcxo_
AI4r I{3-3a Bparqerrl4.fi Jir.rErrl{ aficlrA, ro orro ruorxer o6ycroBrrr.rBarbcfi ge{opuaqraer.i {nrypu
BTopl4qHoro KoMtroEeHTa, Tar( HaI{ BnJraA or peJlflTr.rBr,rcrcnoro BpaueHr,rfl f{e fipeBrrrrtrae.t 5o/0.
flolyueEuoe B sroM cflysae Buaqe]rr4e rlapar\rerpa &, gnn uogenu c uyrenoli Bg3r(ocrbro cocraB-
Jlrer (1-5)'10-3, qro coorBercrByer oqerrB 6orr,ruoii rrourlerrrpar{r.ru Berr\ccrBa BBeBAr,r 11 eo
qerrrpy. trllcnoJlraonarlue uogereft c uenyueroli Brraxocrrrro AoJrlrrHo nplrBecrr.r K Bo3pacra-
nrarc napauerpa ftr.

TO THE PROBLEM OF DQ HERCULIS ORBITAL PERIOD \TARIATIONS, bY
E. s. Dmitrienko.- The eclipces oI the pr,imary component by the secondary one in DQ
Her (N i{er 1934) were analyzed using the light curves obtainecl by photometrical obser-
vations in 1982-1986. It is suspected that the value O - C is varying rvith time accorcling
to sinusoidai larv rvith the period of about 5 years and the amplitude -3-4 min. Further ob-
servations are necessary for this phcnomenon being confirmecl. The secondary minimum
i-q not shown up on the UBVRl-light curves oI DQ ller. That is lvhy the two hypothesis-
the apsidal motion and the third component in the system - i-oo,t seem aciequate to
explain the sinusoidal change of the value <O - C,>.If lve accept that probable sinusoir.lal
dependence O - C on time occurs due to apsiclal motion, it can be a result of deformation
of the secondary component shape, since the contribution from the relativistic motion does
not exceed 5%. The obtained value of ft, for the models tvith zero viscosityis (1-5).10-s
that corresponds to a very high concentration of stellar matter torvarcl the centre of the
star. Application of models rvith the viscosity not equal to zero must 1ead to the increase
of ft, parameter.
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IIo coBpeNreHHbrM npeAcraBJreHr4fll\{ flaraHJrraBrrl4rlecHI4e IIeper{eHHr,Ie

Cocroflr r.ra 6e,noro 14 RpacHoro HapJrlrr(ots. Iloc;re4nnft, HaBbIBaeMufi utopuu-
IrbrM HOMII0HeHTOM, HelpepblBHo TepfleT DeIIlecTBo, alacTb ItoTopolo aftI(pe-
qr{pyercfl 6e,nrrlr HapJrr4xorvr, aracrrr rrolatraer B o6qym o6olouny cldcreMbl,
a qacrb, BSBMOII{Ho, nol(IaAaer ee. AnHpeqI,uI Ha 1eutft Hapirllft B BaBI{cI'IMoCTIT

oT cnopocTr{ rrocTylarcrqero noToHa Mac{]bl I{ BeJIUqI4Hbr ero MarHI{TIroro
troJIfl I,IolI{er IIpoI4Cxo[I{Tb B pa3ILIIIHLIX pe]I{IIMax. flpu ne oqeHb CI,IJIrHoM

MarHr,rrHorr rroJle Boxpyr 6enoro HapJII{Ha o6paayerofi Allcl(oo6paauafl 060-
IOqKa. Iaao3as cTpyfl OT BTOpI{TIHOIO HC}IIIOHSI1Ta, yAapflflCL B Hee' [pll-
BOAIIT n rroflBJreHr4ro Tar( Haar{Baer{oro rr)ptrIlero ngTHa, TlnrencuBnocTb I4

TeMtrepaTypa uairyqeHl,Ifl B IIflTIIe B-uIIIIe, qeM B coCeAIII4x C HI{M o6ractgx
AI{CHoo6paanoft o6ono.IHu. B pe3yJlbrare 3ro1o, xo1Aa roptrqee rrtlrHo oxa-
BbrBaercfl Ha Jlyqe apeHrrfl, uf npranofi 6lecna o6paayercn rar HaBr,IBaeMbIft

rop6.
HaxonrAeuue BaBI{CIIMOSTI{ O - C - paBI{OCTI,I BpeMeH MI4HIIMyMOB'

Ha6JrroAaeMoro r4 pactlerHoro , \trrfr Karar{Jrr4arll4rrecnl,Ix [epeMeHHblx tlogBo-
rrdro 6br oqeHr{rb cnopocrr{ o6r{eHa Macc B Hr{x I{B Ha6JrIoAeHI4ft r,r cpaeuutr,
rx c BbIIII40JIeHHE,IMII IIo TeopIIII trI4OI(oBOfi AKHPEIII4I,I. IIPU ATOU HEO6XO[I4MO

or[eJlr4rb r4crI4HHbIe r4BMeHeHI,Ifl fiepuo[a oT r(amyqltxcfl, o6ycJIoBJIeHHbIx'
Hanpr,rMep, BpaqeHrleM rrlt]Jutl ancrrA cr4creMbr r{JIII ilpI4CyrcrBLIeM TpeTbero
TeIa. Ipo6JIeMa IIepeMeHHocTI,I op6l,{Taflb-{olo fieplaoAa y HoBbIx, KapJII{Ko-
BLIx HoBbIx u HoBonoAo6ur,rx anea4 I{3yq6grau y1te l{Horo let. Eft [oCBflIIIe-
H6r pa6orbr Itpyrueacxoro [1], lop6aqxoro [2], flpr'rurna [3] , Eepltaua u
flaxy.ira 141 u ptg ApyIIIx. Corracuo I4M B 6oJIbIIII,IHcrBe c1yrlaeB IJIE onpe-

,ueJreHtrfl xapar(Tepa ,rrerrerru op6uralbforo [eprroAa co BpeN{eHeM rpe6y-
IoTcfl 6oJlee roqHLIe wlutw 6onee gnunHble pEAbI Ha6IIoAeHuft, uelt ltccilep.y-
eMr{e aBropaMrr. TaH, flpraul.n [3] uponeu aHaJII{B AeBflrl4 Harar(Jlr{sMrrqecHl'rx
o6texron, cpeAl{ Itoropblx 6H.[ra Hosafl lBgt r'. T Aur, HapJII4I(oBbIe HoBbIe

Z Cha, EM-Cyg, U Cem, Horas 1934 r. DQ Her ra [p. OAuaxo roJrbr(o
y AByx r{B Hrrx - T Aur r,r EM Cyg - yqaJlocr. o6uapyrxnrb 3I{aqIIMbIe I{3-

tuenellrs op6l4TaJrbHoro flepr{oga, r(oropble c parlHbINI ycnexoM Mo}nHo 6LrJro

cqrrrarb cr{HycolrAaJruror*ri I,IJTI,I'napa6;[taqec-fiuMu. Eeplrau u Ilaxynr [41

rrpoBeJIr{ aHaJILTB cBor4x Ha6rroAeul4ft .Ierrrrex BarMeHHbIx HaraHJIr{BMI4qecHux
aieag: U Gem, EM Cyg, T Aur uV205t Oph. B tl Gem o6Hapy?negbr HBaBr{-

lepI4OAIlqeCHI4e IIBMeHeHI4fl BeIurII4rt1';' O-C Co BpeMeHeM C IIepI{o[OM OItoJIo

1B ,net. Antoprr [pr{rIrJIIr H SaHJIIoqeHI,Io, rrro r(BaBr{nepr{oAfirlec*r{e rrBMeHe-

uun O-C, BoBMolItHot cylqecTllyrcT I4 y r)CTa;rbHLIx Tpex cIlCTeM ll rITo aTu

r43MeHeHr4E, BbrsBaHHbre, Hanpr4il,rep, ABr{}IieHI{eM IIvtIJIlrl alcllA I{JII4 IIpI',ICyT-

cTBr{eM Tperbero TeIIa, Molyr IIcHa}ItarL f,eaJlr'Hylo [epeMeHHocTb op6r4TaJIb-

HOro repr{oAa, c6paayeuyro 3a crrer rrepepaclpe-
AeJreHr{f lfacc B ctr{creMe' rloTepr{ erc BeIqecTBa

ulvwr npoqeccaulr ar(Kpellrrl{. Cmopoctr l4crer{eHl4fl

raSa y BTopLITIHOIO I(OMIOHeHTa B TaHTIX CI4CTeMax'

olpeAeJIeHHaE rIC Ha6JrIoAaeMEIM r4sMeHeHIlIflM op-
6r,rra.rsnoro [eptroAa' ]Ia [oprgor( rrpeBocxoAllr
SHaareHr4e, coorBercrByloqee reopl4r4 AIICr(OBOft aH-

HpeqI4I{. BOSl,to}Irtto, 3/Iecb r4cTI{HHble r4BMeHeHI{fl

ileprroAa rlcHalr{errrJ reoMerpl'rtlecKr{Ml4 assextalru,
BO 3Hr{r(arcIIIl4Ml{, II arlpl4Mep, r{ 3-B a B p ail{eHl{ E IlrI]JlLr4

a[cI4A. BbrssleHue ]Ite IlepeMeHHocrl4 op6urafir'Ht'rx
IIepIIoAoB KaTar'.JIITSMIITIeCHI4X Cr{CTeM' rlpor4cxo-

[flrru.rx tscJIeACT3I4e HaHI/IX-JII{6O reoMeTpr{qecHr{x

$aHropon, cnoco6crBoBalo 6bI [oryrleHr{Io florloJr-

Pnc. I . Cxellatr,rqet nar RplrBaE I'rHTerIcrrBHocrll I4Bryrreul{fi
DQ IIet' [p],I sarMeHI,M rJraBuoro noMrrorreuTa BToprrqlrbrM

AJIfl paBHbrx cflyqaeB rra6nrogenua ropaqero [ErEa

o - ua o6cux BerBffx :{puBoft SarMeHur, 6 v a - Torbro Ha Hucxoafl-
qert n torsxo Ha BocxtrAffnreit BcrBflx, 2 - ArE cryqas' HorEa uaJyqc-
EueM roplqero flflTHa ]roxuo npeue6peus

..f vV
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Hl{reJrr,Hoft raHoopMar{Eu 06 ux $r.rarauecxrax xapar(reprrcrr,rHax. TaH, naxox-
[eHI4e SaBI4cI4MocruO-C or BpeMeHLI B cryqae cr4Hycor4AaJrr,Horo r43Mer{eHr4fl
fiepuoAa cucreMbl, ecJIlI oHo BbISBOHO IIpr{CyTcTBLIeM rperbelo TeJIa, [oBBo-
rr,uro 6br orleHr4Tb r,raccy SToro reJra r4 ero paccrorrHr4e or r{eHTpa Macc
cl4crer{bl. EcnIa nre paccMarpl4BaeMoe r{BMeHeHr4e o6ycnoueno BparqeHr{e},r
JIlrHI4u anCI4[ CI4CTeMLI, TO IIOflBJIfleTCtr BOBN{O}fiHOCTb I4CCJIeAOBaHI,ITI BHyT-
peHHero cTpoeHrrfr ee r(oMtroHeHroB.

flonyuenrae BeJrr4rrr,rH o-c gnn BBpbrBHBrx BBeBA BarpyA,flercfl cyrq,ecr-
BOBalrr4eM B Hr4X pa3flr.rqHoro poAa Hecrar{r4oHapHocrefi s raaosbrx crpyflx,
4racxoo6paaurrx o6o,noqHax r4 B caMrrx BBeBArrr,rx noMrroHeHrax, B LssaIIc arrrM 6onee 6raroupr{arHr,rMrt D\Irrr r4ccJreAoBanr4f, flBJrErorcfl o6r,exr:r,r,
ts ltoropr,Ix npol4cxoAf,T 3arI,IeHI4fl. Ho xplaunre 6.tecHa raxrlx o6,rexton r,m{eroT
xapar{repHyro oco6enuocrb - r.op6 4o v.ltrru rocJre sarMeHr{f . llocle[nrafi
o6yc.norneu uoflBJreHrreM Ha. Jryqe BpeHraE ropfiqero rrflrr{a. MaHcral.ryl11,r
rop6on o6n.{uo Br4AHbr ua op6urarruui Saaax 0;B-0,9 u 0,10-0,15. ooprua
rop6a BaBrlcr{r or rroJro}neur4rr ropfiqero rrflrHa ua 4racHoo6paauofi o6oroixe,
or r4HTelrcr4Brrocrr4 ero r{3flyqeHr4fl, a raK?r{e or yclonrzfi flotJrolqegr{fl eroro
r43ilyqeHr4fl. fopnuee rrflTrro r4 Har(r,re-Jrr46o 4pyrr,re Heo[HopoAHocrr4 B ctpyx-
Type Ar4crtoo6paauoft o6o.no-rx[ Moryr cytqecrBeHHo BJrr4flrb Ha Hpr{Byro 3a-
rMeHr{fl' Pvtc. I I4JIJIIocrpI4pyer cHaBaHHoe AJrf pa3Hbrx cryqaeB na6nrogenraft
rop6a. ,(,"nn sarueHHbrx cr4creM c BaMerr{brM roptrqr4M rrflTHoM, r4HreHcr4B-
HOCTII I43TYqEHI,Ifl I,I IIOJIO}I{EH],IE HOTOPOTO CO BPEMEHEI\,I ]VIEHflIOTCfl XAOTI,I.
qeCHI{, MOI'yT BOBI{I'II{HyTL SHaaII4TeIr,Hble HeonpeAeJIeIIHOCTI4 B IIaxO}KASHI4I4
Soronaerpuuecr(rrx r{r4Hr4N[yMoB. Sror {axr cregyer yqrarbrBarr, nprl rrocrpoe-rrrfi BaBuci,tMocrrr O-C or Bper\,reHz.

IfepenreuHocrb op6rrrarrbuoro reprroAa De Her
trllaueuenrae op6ra:rarruoro repr4o[a De Her -. ero BoapacraHr4e - 6ulo

BrrepBbre orMeqeHon4.au{op4oru [5]. 3arelr Ha Dro ]r{e yHaaaJrr,r l{aaep n Vop-
uep [61. Ilpr,ruu [3J, npoanarrr,rar4poBaB 3G aarmeuufi DQ Her, ie ru-6,
cltoJrbno-Hr46ygr, ana.rrareJrr,Hbrx raalrenenrafi o-c co Bper{eHeM. Bce arr{
?lI_B^O[br, OAHaKO, OTFrOCr4Jrr4Cb r( npr4BbrN[ 6.necxa, uonyviuurrM He rro3[Hee
1976 r., Hor[a 6o"nee ssrcoxraft rop6 ua6;nro4ancfl r4Hor.Aa Ao aarMeur4rr, r,rHor-
Aa rIocJIe nero. 3ro cBl44ereJrbcl'Byer o roM, qro ropfqee rrgrgo xaorr4rrec11l4
MeHflJro cBoe noJrox{eHl4e 14, BoaMo}nHo, r4r{TeHcrdBHocrb ualtyqeuug. A rart
r(aH orHocr4reJrbr{af Bbrcora rop6oa cocraBrrflJra o(oJro (15-30)% or ypounr
BHesarMeHHorO 6lecxa cr4cre},rbr, ro BJrr4fHr4e r,rx Ha sopuy xpunofi aarrrerug
AOJrlr{Ho 6rrrr, cyqecrBeHr{brM. B cssera c 3rr{r,r npe4craBJrflerofl il,raJroBepoflT-
HbIr{ HaxoH{AeHI're rIo KpI4BbIN{ 6necxa Sroro npeMerrr4 Kanr{x-rra6o uepr.ro4ra-
qecHlax raglrerrenrafi BeJrrrql4Hhr O-C lpu al(nJrr4Tyl{ax B Hecr(oJrrrxo r,Ir.rHyT
(r. e. npra_taxrrx aM[Jrr4TyAax, noropbrM coorBercrBosan 6rr ua.nr,rfi ,rr"r1"rrp"r-
cratet op6rnrr{, rpyArro o6uapymranrbri,i r,rs na6nrogenrafi).,(pyrar cr{ryarlr4x
BosHr4nJra rrpr{ aHaJrr4se r(pr4Bbrx sarMeHrrfl DQ I-Ier s 7982 _.1986 rr. 1. v arr,rx
Kpr4Bbrx SHaqr4reJrr,Hufi rop6 rroffBJrflercfl ToJrr,Ho Ao SarMeHr4n ua saaax 0,8-
0,9. otuocrareJrb,afi sr,rcola rop6a flocJre BarMeHr{fl He rrpeBbrrxaei, xan upa-
nra,ro, 5%o^or cyMMapHoro 6.necHa o6orax KoMrroHeHToB BO BceX {r,rltrpax iu-
creMbr UBVRL OTo caragereJrbcrByer o cra6urrngaqrrr4 rroJroxierrr, .oprne"o
rrflrHa na gr.rcxoo6paanoft o6onosxe BoKpyr 6enoro Haprr,rHa s 1gB2-1986 rr.
rro cpaBHer{uro c 1954-1976 rr. (Dopma rop6a rar(E{e ue uperepueBaer BaMer-
Hr,Ix r{BMerreurafi ea paccl,rarpr4Baelrr,rft rrpoMe]nyrox BpeMeHlr. floatorry r{cxa-
)HeHr're ropflqr4M IIflrHoM xpunofi SarMeHI{rr (HeBoBMvrqeHHoro)) rJraBHoro Horlr-
rroHeHra - 6enoro HapJrrrHa c gucxoo6paanofi o6onosxofi 6ea ropnuer.o rrflr-
Tl^: trpalrr4qecHr.r oArdHar(oBo [Jrfl BCex Hpr{Br,rx 6recxa DQ Her e LgB2_
1986 rr. Telt cantrru ,,peAcraBJrfiercfi BoBr{o}n,ocrr, oflpe,{eJreHrrfl BeJrr{rrr4u

' SPrrra 6;recra DQ Her Lg82- 1386 rr. 6rrrr.r norytreubr B rr.rrrlr urr{poxorrorrocr{rrx
(pr{Jrbrpax, orl{3Hr4x r(-cra]rAaprxr,rw gttfi UBVRl-cr,rcreur,r ,{moucona, aa 7,2i- u. 2,6-
Me?poBoM reJrecxolrax l(prnrcxoft acrpo(puauuecxoii o6cepnanoplua AH CCCP c noyox{bro
{oronerpa-norxplrruerpa Xenr,crannciroit o6cepnatoprrr.'orrdrnrre arrrolrurypbr rr pe-
ByJrr,Ta"oB na6nrogenraft nprrBeAerro s [7, 8].
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Pac,2. lpaQun BaBrcr{rrocrr,r BeJrr'rqrlubr O - C or BperIeEIr rlo AaIIITIIM UBVRl'$oro'
Merprnr'r DQ Her s 1982-1986 rr.
flo ocu aocrlr,Icc - 

gLIcJIo op6fiTaff,Hbls reprroAol] (cM' noEcHeHrrE s reucre)

O - C lra oArropo4goM Marepl{aJre, KorAa ropfiqee trErrro oAI{HaHoBr,Iu o6pa-
aoM r{cHa}r(aeT HprIBbIe BaTMeHr,Ifl r{ OATIHaHOBO BJII4fieT Ha OqeHftI4 MOMeHTOB

{orouetpuuecr(ltx MIrrrIrMyMoB.t Ha puc,2 upe4craBrlelra BaBI,rcI4Mocrb BefiI4qtLgr,r O - C ot BpeMeHr{ tro
na6,rroAesnfiM t rrfiTl{ ml(poxofioJrocEr,rx {n.nsrpax. Op6ntanrurrft repuo4
DQ Her paBeIr 4t'39". ,{,;rraua Beprl,IftaJlbrroir fi:u:r:u-u orpamaer rreotrpe[eJler{-
noCrr, Betusr4nlr O - C, Bo3Hl(narcIqyro I{B-Ba paBfi[qEblx npofiBJleurrft seoA-
HopOAIIocTI4 Crpyltrypbl ,qllcl(oo6pa3uoft o6oilosnl4 B paBHbIx ctreHTpaJILHbIx

Ar{anaaorrax, Paccuatpr{Baellafi BaBrrcr,IMocrb [ory{IeHa r{a oclroBe Bbrcono-
cropocruoft {ororterpr.tr4 c BpeMeIIHdIil[ paapelrrefifrer 12-45 c. Oruu6HIa se-
fiuS;HbI O - C He AoJIII1HLI BLIxoAIITb Ba IIpeAeJIrI sroro I{HrepBara. flepBble

[Ba BHaq(a Ha Ipa$IIHe r1OCTpoeHbI ToJIbI(o rro HpIIBbIM 6;reC1a r {u.nstpe B,
ran ltafi AJIE arl4x [Byx Hoqeft (26 u 27.05 t9B2 r.) IIctroJIbsoBaJIcfi o[IIoKa-
HaJrbHbIft aflexrpo{oroMerp A@M-8 fi 26.05 cqerqlrn BpeMeHI,I' BoBMo]I(Ho,

6r,r,[ sbrcrae,neu ne4octarosuo roqHo. Sua.IurensHble cnaqxu BeJrr{qIaIrbI O * C

oT [aTbI I(,4aTe B OCTaJIbHbIX CIyqaflX BSIBBaH6I, BepOfiTHO, pa3fiI'IqHOIO pOAa

rrecraqr,rouapllocrflMll e 4llcttoo6pasHoft o6olo.Ine (n nocnegyloquo 3a 26'05
I{oqu trpot43BoAr(JrcE ,4o[oJlrlrlTeJrr,ur,rft noutpoJrr, yoTarIOBHr4 orreTsfiKa BpeMe-

un). IIo cBoeMy xaparrepy BaBIIcIIMocrs O - C ua rpa{uxe 6[uBHa K cIIEy-
Cord,qaJlbrloft. Bpeuernofi lrnrepnan na6nmAeHuft, oAnafto, He oxBaTbIBaeT
rroJllloro qrlr(Jla rIBMeIreIII4fi BeflfiqurrEl O - C. ,[,nr oHonuaTeJlbHoro BbrBoAa

o CrIHycorIAaJIbHofi IIepeMeHHoCrII BIIALIMoT9 op6I4raIbIIoIo trep[O4a DQ_ I{er
rpe6yetcn 6olee AruHErIft pn4 ua6nrc[elll4fi. IlpegoaprareJlbllag o6pa6otxa
EMeIOqeIOcrI pEAa, BLIIIOJIIIeHIIafi c IIOMOIqbIO MeTOAa HaI{MeI{bIIIEX KBaApa-
ToB, AaeT orlerlKy rreprlo[a r4SMerIeHIrfI O - C or(oJlo trfiTl4 JIeT Ir aMtrJrI4ryAr,I

omoJro rpex-qerbrpex Mr{rryr. @rasr,rsecHax rlepeMe}rnocrb op6uraJlbHoro tre-
prloAa cr,rJrbFro yBerrdrrr4Baer paa6poc BerusEH O - C oruocl{TeJrbno clrHycor{-

AbI, gTO IIe trOSBOJIEeT ,iIJIfi HenOJIIIOIO pflAa, trOCTpOeHHOIO trO COBOI(ytrHOCTII

Bcex BoBMolnIrsIx Blraqeullft O - C Bo Bcex fltrTl,r {urbTpax, rrorryql4Tb Sraqe-
lIr,IE trepl{o4a cI4HycotIAbI c ToqEoCrLIo, 6oJIIIII eft 5%.,[,irn_paccMarplIBaeMoft
BAecF, BaAaqr4 ara roqHocrb BtroJrr{e y,4oBJIerBopldreJlbHa. Izl_cuonrayenrbre trpu
pacrrere Bernqrtr O - C a{eMepLIALI DQ Her 6palucs I4B [9].

lln'repuperalrldfl Ha6ilro4aeMofi
y DQ Her npeuenr{{ifi saBlrcllMocrv O- C

Cunyoora4a.rbgbrft x ap anrep rd BMeHe :n:r,rr r.ufruwo ro op 6llta Jrblro ro treplloAa
DQ I{er co BpeMeHeM Mo}Her o6ycnonnunarbcE: a) u^pucytcrBl{eM rperber.o re-
.na, C xoroprrivr nq I{er o6paayer mIIpoKyIo trapy; 6) penntrnucTol(rlr Bpalqe-
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r.freM ilafrua. ancuA; B) BpalqeureM Jrrrur4r{ atrcr{A op6r4rrl DQ Her ua-aa ge{op-
Maqrar4 Surypu ee BTopuquoro KoMtroueHra.

Tor {amr, qro Ea UBVRl-xpraarrx 6uecxa DQ Her orcyrcrByer Bropuq-
urrfi IruHr.rMyM, rre uoaBoJrfler roJrbno Ha ocnoBe {ororr.retpuuecftr{x HpuBbrx
6recxa cAeJrarb ru6op Melr(Ay rr{rroreBar[r{ rraJrrrqrdE rperbero reJra u BpaqeuraE
ltunuu atrcrrA. O4nano o6napyxeurre r( HacroflqeMy Bper{eurr cuuycouAaJrb-
Eoro rrBMeuelrr{fl BeJlrrqvu'u O - C y rleJroro pflAa reclrbrx gnoftnux cucreM
rroBBoJlfler trpeArroJrararb, qro trpuarrrny na6nro4ael.roft aanucur{ocraO - C or
BpeMeHrr 6r,uo 611 6o.nee ecrecrBeHrro ucr(arr, He B nprrcyrcT Bvvt rperbero reJra,
a B Kar(rrx-To xapar(Tepnr,rx csoficTBax caMr{x recHbrx [nofturrx crrcTeM? trpe[-
cTaBr{TeJIflMrr ltoTopbrx flBJIfroTcff r{ KaTar(Jrl,rBMr{qecHr{e nepeMeHHbIe.

Paccltorpuu Botrpoc o Bpanleurrr{ Jrr{Hnrr aucrr4 r DQ Her. B arou cryqae
op6rata DQ Her flBJrflJracb 6r,r ne xpyronofi, KaK aro rrpuHflro cqtrrarb, a aJr-
Jrutrruqecnoft c ancqenrpr{cr4reroM e:0,03 -+- 0,04. Tanoe Marreubnoe BHa-
qeHue e MorJIo 6rr o6r,scuurr, Tor {axr, uro r.rMerorluecfl ctrer(TpaJIbrIbIe AaH-
HbIe rro DQ Her He BbrBbrBaror rrona nogoapenuft o6 anrraurraqnocru ee op6u-
ru. flpu eroM ranlr{e troJryqr4ilr,r 6r,r o6r,scneHr4fl tr{ [Ba rar(r4x Ha6rroAarerbublx
{arra, HaH paBiruqrre cxopocrefi o6paqeru4fl r'JraBuoro r(oMrrolreHTa Bor(pyr
qelrrpa rflErecrrr crrcreMbr, orHocflqr{xcfl H paBHbrM BpeMeHaM na6rro[enufi 2.

u paBrutIl4e {oplru (AEa) r(prrBbrx BarMerrufi s 1982-1984 rr. u s {985 r.-
Ha trocJleAHr.rx AHo 6o;ree Iur4por(oe.

Cropocrr peJrrrr{Br{crcr(oro BparqeHr{fl Jrr{Hr{r4 arrcrrA y DQ Her 6y4er co-
craBJrrrb ue 6onee 5,o70 or ua6nro4aeuoro BuaueHrrfl, paBHoro (65-71) o/ro4.

floarouy BpaqeHrre Jrr{Hr{r.r atrcr,rg Mox{er 6r,rrs sr,ranauo 4e{oplraquefi Suryprr
r(pacuoro Kapirrlr(a. tr4cnonr,ayn B aroM cilynae ua6nroAaeuyrc cxopocrr, Bpa-
IIIeHI4fl il\t}jltl.t atrCr4A, MO?IIIO rrorrbrTaTbcfl [oilyqr4Tb CBeAeHI{f O CTpyltType
Hpacuoft BBeBAbr r DQ Her.

Cornacno Illrepny U2lv. c yqeroM roro, qro e { 0,1 ra rrnarnr,rfi Ho}ItroHerIT
cr4creMbr - 6ernrfi KapJrrirn, cr(opocrb troBopora Jrr4ur.rr{ ancr4[ Ba cqer Ae6op-
Marlrrr4 {uryprr BropuqHoro KoMfrouenra crrcreMbr 6yger onpeAeJlflTr,cr cile-
[yrcqrrM Bbrpa]r{eHr4eM:

o,ap: #r,{rv,@ff + (+ +;)(#)',, -'4-,}r,, (1)

tge k, - xoa{Suqr{eHT, saBr4csll\trfr or Buyrpeunero crpoenr4fl BBeagbri oap,r
oz, 0) - yfJroBbre cRopocTr4 noBopoTa Jrr4Hr4rr a[cr{A, BpatrIeHr4fl BTopr,rqHoro
r(oMlorreuTa Bonpyr cnoeft ocu u o6parqenr{E no op6ure coorBercrnenuo (upra-
ueM,qilfl Tecubrx rrap, r(aR rrpaBr4Jro, na6nrogeuufl rroHa3brBalor, qro a2lr.tt:
: (t + e)l(l - e) - cur., Harrpr{Mep, [13]); P - op6uranrnufi ueprog DQ
Her; m, v trLz - Maccbr 6enoro rr Hpacuoro HapJrr4KoB; BraqeHr{fi {yuxqrara
f, k), Bbrpa)r{eHrrfi (1 - e1-a B cJryqae DQ Her r{o}r{Ho rpr(Hsrb paanmuz 1;
rz: Rzla, rge /?, - paArryc mpacuoft BBeBAbr, a - lorrrtltafl rroJryocb orHo-
cnterr,noft op6utrr HoMnouer{Ton. flo ouenxaM, rroilyrrenubrM B 174], ne auaJru-
aa pe[errr4fl npr{Br,rx 6.necxa 1954 u 1975 rr., a rax}r{e ]48 aHarrr4aa pemeHrrfl
r(pr4Br,rx 6.recxa 1982-1984 rr., npoBe[eHHoro aBropoM c yqeroM ctrer(rpo-
cxotrr{qecnux [a]rHbrx uB [11], oruorxeur.re Macc mrlm, - 1,0 -:- 0,60,
6orrmas troJryocr, ornocrlreJrbuofi op6rarbt a - (7,7-9,7), 1010 cl,r, Macca
BTopr,Iquoro HoM[ouerrra trl, x (0,22 -- 0,50) m6 coorBercrBenRo 3. Aot
Tar(r{x sHas_egllfi rnzcorlracro DM[upr4qecHofi sanucr{Mocrr4 (pagr{yc - }{acca)),
trprrBoArrMofi s [15], Rr;=(1,9-3,8).1010 cu, rrJrrr B [oJrtrx a12-0,26 ' 0,39.

Oqesuu BeJrr4qr{Hy xoa{Suqlrenra lt2, rroAcraBJrsfl B Br,rpax(euze (1) nce
trpI(BeAeIIIIbIe Bblme SHaqelll4fl IrapaMeTpoB CrrCTeMbr, C yrreToM ToIo, qTo BHJTaI

2 lprarcteftu r,r l{patft [10] rorysrarr.r Braqegrre I{r: 149 xM/c, Xar.ruurc u gp. [tt]Kr: L36 nM/c s 1958 u 1978 rr. coorBercrBerrgo.
3 Henotopar rteonpeAeJler{Eocrr, B Br{aqenlr-sx flapar,rerpoB cr.rcreMrl BoBEI,IRaer Be roJr6r(o

D Ba[aqe pemeflxfi Hpr,rBrrx 6recna, Ho rarufie rr [prr [axox{Aerr4r.r arr{x flapaMerpoB r4a
auaJrlr3a {otoruetpruecRl,Ix AaHELlx coBMecrro co cfleHTpocxorrflqecr{r4Ml,r, B qacruocr]a,
rI3-Ba EeotrpeneJreErrocrr'r B cr(opocrr{ o6par]Ienr,rr rJraBEoro r(oMnorrenra no op6rare:, corJlacuo [10] 1(1 : 749 nwlc, a corrlacgo U{l 1i1 : 136 xrrr/c.
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or peJrflrr,rBrtcrcfioro Bpaqetrr,rr He 6oree 5 % . SuaqeHr,re napaMerpa k, n ranoM
clyrrae 6yger or(oJro 0,001-0,005. Hauonrur4M, qro AJIg rroJrr.rrpotrnbrx MoAe-
ueft aneag kz:0,00734 n c,ilyuae I4IrAeKca noJlrrrponbr n : 4 u kr:0 upu
n : 5 (uogens Porua, (orAa Bcs Macca BBeBAr,r trpr4rrr.rMaercfl cocpeAoroseuuofi
B ee rtreHrpe). Hafinennoe Br{aqeurre AoJr}nHo, TaHr,rM o6paaou, cBr4AereJlbcrBo-
sars o6 orpolruoft frJroruocrr4 BBeBAbr B r{euTpe rro cpaBueur{ro c rrJrorHocrb}o
ee BHeruHux cJIoeB. 7I DQ Her ue flBJrflerc.E rcxrroqeHuenr. flo,nyueuHhre ra-
xnu cuoco6oM Bgaareurrx krglr. Apyrr4x recgbrx 4nofinr,rx crrcreM roxte cyqecr-
BerrHo Meubrrre, seM upeAcKaBbrBaeMbre reopueft Br{yrpeHHero crpoeHIrfl BBeBA.
3ro pacxorxAelrr{e, BepoflTHo, BbrBBarro rrecoBeplrrencrBoM [pr4Mer{EeMoro AJIfi
pacqeToB cooTEorrleHr4fl, a uMeHHo: B HeM coBceM Ee yquTr,rBaeTcg BrrBnocTE
BBeBAHoro BeruecrBa. HaH roxaaan Xocaxasa [16], sneleHrre BflBr(ocrr4 rrpI,IBe-

Aer H BoBpacraHr4ro Beruqr4Hr,I kru te*r. caMbIM H yMelrbrllenuro paarrlqug na6-
lro4eurafi rr reopr{rr. I{o noxa, H co}HaJreHr{ro,0To ilr{rur, RarrecrBe}ruoe o6rgc-
rreurle, rar( Har( aHaJIora Bbrpa)fierrr{ro (1), yuurunamqero rr BflBr(ocr6, I{ pac-
trpeAeJreHrre yuroBoro MoMerrra B BBeBAe, erqe Her. Ilosrolry B Hacroflrqee Bpe-
I\ffl He I]peACTaBJItreTCfi BOBMO]I{HLIM BbIflBI4Tb CTeIIeIIb OTI(JIOHeIII4fl SHaqeHI{fl
rrapaMerpa /cr, nafigeuuoro c rroMorqbro Bbrpaffienun (1), or roro, r(oropoe [o-
Jryrlr{Jrocb 6rr n c,nyuae yqera BflBr(ocrrr BBeBAbr, a cJreAoBareJrbuo, rr cyArlTb,
r.racr(oJlbxo Bce me frJrorHee rlerrrpaJlr,Has o6flacrr r(pacHoro nap,irrana a DQ
Her uo cpaBHeur{ro c ero nepuSepufiurrlur qacrnMrt.

OcHoBHbre BhrBoAr,I

Izlcnaxenran {opurr BarMeHrrrrx yqacrxoB Ha r(pr4Bbrx 6recra DQ Her
s 1982-1986 rr., BbrBBaHur,re ropflqulvr fraruoM, r4Meror oAr{r{anoBbrft xapaHtep.
3ro nosnoJrl{Jlo rro Kpr{Br,rM BarMer{r4n, [olyqeHHrrM c Bbrcor(r4lr npenrenurJru
paspertreHrreu, uafirlr 4na DQ Her aasucuMocrb O - C or BpeMeHr4. flo csoe-
My xapar(Tepy ara BaBr4cr{Mocrr 6nraana H cr4HycorlAanr,uofi c [epr{oAoM or(oJIo
trErrr JIer rr aMTIJII{ryAofi oxono 3-4 mran. O4naxo AJrfl BbrflBJreHrrfi rroJrHoro
r{rrftJla rraMelrenr,rfl O - C Hy}nHo rrpoAoJrrurr4rr lruerorquftcfl ptr!, ra6nrc4enuft
eqe trpr{MepHo Ha oAr4H roA.

14e-aa orcyrcrBr4fl ua UBVRI-Hpr{Bbrx 6necna DQ Her BropuqEoro Mu-
HIrMyMa nrr6op Me?fiAy rrrtroreBaMr4 HaJrr{qr{fl Tperr,ero reJra r{Jru Bpatr{eur4fl Jrr4-

HI{I{ alcl44 op6utu DQ Her rorrbno Ha ocrroBe $ororraerpuuecxr{x Hpranrrx 6nec-
Ka He rrpeAcraBJIfiercfi BoBMo]Hrrr,rM. Ho upn DToM cJreAyer orMertrrrb, qro raMero-
trtrI4ecfl y r{eJroro pfltra recHr,rx grofinr,rx crrcreM crrnycorrAaJrbrrrre rirBMeHerrr{rr
O - C co BpeMeIreM rroBBoJlrrror cqrrrarrr, qro ranafl BaBrrcr{Mocrb cr(opee Bce-
ro o6ycnonrreua Brryrpeurrr{Mrr npr4sr4EaMr4 ti orpamaer xapanTeprrbre oco6en-
HOCTI{ ETI,IX CI4CTEM.

Ecnra upanxrb, qro BoBMolHrrafl cr4r{ycor4AaJlr,Hafl rrepeMerrnocrb ua6nro4ae-
uoro op6uraJlr,Horo nepl{o4a DQ Her fipordcxoAr4r r4B-Ba BpaqeHrrfl Jrrrrrr4rr arr-
cra4 (upra aroM ar(cqerrrpr4crrrer aflflrlurr4secxoft op6rarrr DQ Her 6yger oxorro
0,03-0,04), To BHJra[ peirflTr4Br4crcr(oro BpaqeHufl n ua6nrogaeNroe cocraBJrEJI
6rr ue 6onee 5%. CneaoBareJlr,Ho, BpaqeHr{e Jrururlw a[cr4A Mouro 6r,r srradr-
Barbcfl 4e$opuaqraefi {r.rryprr BropurrHoro KoMrroHeHra cr{creMrrr. floryuen-
rroe B aroM cilyqae Brraqeur4e xoa{{uqraeura k, AJrE MoAeJreft c uynenofi nsa-
r(ocrblo 6y4er 0,001 -0,005, u:ro coorBercrByer oseub 6nrruoft Hor{qerrrparlr.rrl
Ber{ecrBa BBeBAbr r( ee rIeHTpy.flpu paccMorpeHr{rl, oArrano, ruo4eneft c EeHy-
nesofi BflBr(ocrrr;ro, Kar( oro rror(aBaHo s [16], BeJrr{qr4ga k, gonxtna BoBpacrr{.

Brrpaxtaro 6narogapuocrr, I. H. Illapauosoft aa roMorr{b n o{opureuur
pr{cyEnoB.

Orrx6pr 1986 r.
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y[,]t 524,338.3

T(PIIBAfl BJIECT(A
tlEI(yJIflPHOl[ CI{MBIIOTI4TIECKOItr 3BE3!bI HM Sge

T. C. EensrrrHa, B. rI. Apxr.ruon& n', O. [. fiomyuaeBa *, P. II. flocnona I

flpranoArarcn Rpr,rBaE 6lecxa HM sge Ba neprroA 1950-1986 rr., [ocrpoeruax rio {o-
torpa{ravecxrau ra tporoa.nexrpr,Iqecrl,IM na6rro4enr,rnrrr, npoBeAeuubrrvr I I{prrrrry'. ,(o acnr,rn-
nr,r, ua6tto4arnreftc.s n 1975 r., 6recH anes4rr 6srlr cna6ee t7??1 cuosltolnulrr1ru xoue6agr{.EM}r
)>-lm. Aurrttury4a Bcnbrrrrxr{ cocraBr4Jra ororo 7???, npoAoJr}ItrrreJrr,Hocrr rroAreMa 6tecna Al (
< 340d. B uaxciauyue ua6uro4arlrcr, xore6auraa, aMrurr.rryAa fioropr,rx co BpeMeEeM yMeEB-
trraJracb. flpuro;1arcr raxlne I{prlBr,re floxaaareJreii qnera t] - B u B - V toc:ne Bcrrbtrrr116.
B 19BB r, na6lro4atocE, peanoe yMerr,rrreHr.re qnera U - B.

THE LIGHI'CURVE OF PECULIAR SYMBIOTIC STAR HM Sge, by T, S. Bety-
akina, v. P. Arkhi,poua, o. D. Dokuchaeua, R. L Noshoua.- The light curve of HM sgo
in 1950-1986 derived from photographic and photoelectric observations in Crimea is gi-
ven. Before the outburst the photographicmagnitude of the star was )>-1,7m wilh possible
variations in the range of )-Lm. Theamplitude o{ the outburst is about 71t1,Lhe {uration of
brightness increase is found to be (340 days. In the light maximum the variations dec-
reased with the time. The U - B and B - 7 colour curves after flash are also given. The
strong decrease of U - B index tvas revealed in tg83.

tr4ccne4onanfie cuv,lurorlrrrecnlrx BBeBA trprlBJ]eHaer 60Jrbmoe BHr{MaHr{e BBr4-
ly paBriooqpa3lzfl {oroMerpl4qe-cxofi v. cler(rpaJrbuoft [epeMeHHocrrr arr4x
o66eHroa. flasuEcHrari u Py4ax [t] paeAeruJrr{ KJracc arr{x BBeaA Ha [Be rpytr-
qrr. B^_ue-pBylo orrr4 Bxlrost4rra (HJlaccuqecxr4e) ctiM6r4orr4qecnrre aueaaol" 12ANd, CI CYg, AP.), NOHAArIBAIOTUaE HEOAIIOHPATI{rIE BCtrrIIIIHI4 6IECHA C AM;-
Jrr{ryAoi.t, He rrpeBocxo[flqefi 3" n nraeyarbHbrx flyqax. Bo ntopyro rpyEny aB-
TOP},I BKJIIOTII4JII4 }IECKOJII,ITO 3BE3,q, TOI(ASABIIIUX OAHY, HO 6OlrrUIYIO, C AM[JII4-
TyAOft 6O"nee 3*, Bcnuurxy 3a Bce BpeMfl rrx Ha6Jrro4eurarl. I[ Hr4M OTHOCflTCfi
v1016, cyg, AG Peg ra gp. H arofi rxe rpynne rpr4uaAJrelr\ur \r uccre,qoBauuafl
HaMrr repeMeuuafl HM Sge.

HM Sge 6r,rna o:rxpura n 1976 r.o.A.flo*yuaenofi. l2lna r{erarrrBe? rro-
ryqeugoM c o6sexrrasHofi Epr4gMofi ua renecftone ruMuEra 60/90/l80-cu AH
Benrepcxoft Hapo4uoft Pecuy6nraxra. flepeueuHocrb 6necna 6rrra o6uapylneH;
rorAa )r{e tro Marepr{arraM creKrrflurtofr.6u6wroreKu lAI4IlI t3l. B 1976 i. 6nuu
HaqarEr crrcreMarr4rre.c_lrg^qqroaflenrpr4qecxrae na6rroAeHrlrr sBea[hr n ltpnru-
cnoft o6cepnaropr4rr AH cceP u ua }tir,rncxofi cranqr.rn'|AZIIII. r{acrr, ,u rrt
ouy6rraxosana [/r].

orlyArrr4r(r4 I'AI4III MlY.
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t7 ,75
>17,5

L7 ,5
77 ,6

>16,9
L7 ,7
t7 ,5
L7 ,5

>15,4
17 ,5

>15
>16,9
XB,1:

17,&
77 ,3
17 ,9
77 ,5

>L7,5
>16,9
>17,5

78,1:

41 838

839
842
860
864
865

869
873
875
887

892
901

902
916

918
920
924
928
931

974
42 211

216
218
221

257

300
507
539
542
546
551

567

577
579

>16,9m
18,0:

;,16, 9

;18,1:
>17,9
>16,1

17

>{7,5
>16,9
>t7,5
>16,9
>16,9
>16,9
>17,5
>16,9

18,0:
tlr+

)15,tn
>18, t

t7 ,6
18:

>17,5
,t7 

,5
>77,5

t7 ,0
>75,4

15,13
12,99
12,92
12,86
12,57
12,lg
12,27
72,1.6

11,56'1',

tl,6L
11,66
11,46
1t,6tr
11,30
ll,tt6
77,tt6
ll,t3
71,20
L[,20
1,I,42
11,06
t1 ,53
7t,23
11,53
1.1,53

11,53
11,53
!1,57
11,53
t7,75
{1,03
L0,75
71,46
12,L9
72,74
12,L0
12,14
12,10
1.2,27

Lt,7L
1.7,77

71,71

1. Mero4rrna Ha6Jrro4eHrrft
(Doror-pa{raqecnue oqegr(rr 6necHa HM sge cAeJraHbr tro HeraruBarrr 40-cm

acrporpaSa_Itpnrrrrcxoft crarrqur rAI4rlI._c urors lg60 go lg77 r. 
"orpvn"^raur cnym6r,r uepeueugbrx BBoBA TAI4III 6r,rno uo.rryueuo 260 "."rrrrlt.o-,qep)fiaqrrx o6.nacrr H{_!e^e._mctroJrbsoBaJrrrcb trJracrrrHnr egra 
""se"l, 

-a

Tafi ,fie oRwo zu-| a zu:z. rlpe4enr,nar Berr4sr4ua BBeBA Ha EerartrBax Ko-
.rre6a.racr B rrpeAerrax mnr77-78*. oqeurn {ororpa{uuecnoro o"u.*u rrM sg,

Ta6nn4a 2

+0,24rft
+0,58
+0,57

tJ

llhrg



troilyqeHr,r trpr,rBn8noft r( SBeSAar{ cpaBHeHr{fl, npr{BeAeHHBrr[ B [5], TaM ]r{e otrrr-
caHr4-e MeroAr,IftI{ rlprrBflSr(I4 I,I oqeHr(a roqHocrr4 BeJIr4qI{H BBeBA cpaBHeHlrrL

Ha scex rrccJreAoBauHbrx Herarr{Bax c trpeAerruoft serrr.rr,ruoft i7* HM Sge
troqrr4 BcerAa He Br.r[Ha. Ha lyuurlrx Herar]4Bax c [peAeJro],r tnp. : 18- ssea-
Aa Br{AEa, olEar(o 6onnrueft qacrbro Ha npeAeJre. Mrr cqraraeNf , qro rosHocrb
ol{eron 6necna HM Sge 6rraaxa H --1.- 0,5"' y alpe = !8* u *0,2-0,8" y t?l.ps:
= \7", Ona o6ycroBJleua B ocHoBHoM cr{JrbHbIM BJrr4flHr,re}r seprrcrrcru $'dro-
aMy-Jrbcr{r{. B ra6.n. 1 npraro4nrca {ororpa{r.ruecxue orlenxra-6necxa HM Sge
s 1950-1976 rr. o6nrqno Ba Hoqb r{Meflacb oAHa nJracrr4Hr(a, B peAr(r,rx cJry-
qaflx 

- ABe-rreTblpe rrJracTr4HHr4.

___-floc.ne orr{pbrrrrg HM sge B aBrycre 1976 r. nepBr,re Soroe;rexrpusecxr4e
u BV-s.a6nrcAer{r{fl 6ruu npone[eubr Harvrr{ n ceurn6pe roro'}fie roga ua l(prr,l,r-

N

oa

.?o. . '
o'

aa a -t ao

. .d
a ouar c

.o
c" 1 .'.

a,

a

a

ooa
t'

a
a

Puc. 1, I{ap,ra oxpecrnoctell HM Sge

Harvrr{ B ceHTflope roro }fie roAa Ha Hprrrl,r-
cHofi crauqrau fAtr4III c uonorqsro 60-clr
pe{nenropa r4 aBroMarr4Br,rpoBaHHoro 6o-
TOMeTpa r,r Be[yTcfl cr{cTeMaTr.rqecKrr Ao
Hacroflulero BpeMeHrr. B }tpuucxofi acr-
po$raauuecHoft o6cepn aropr,rra ua6rro,qeHr4fi
rrpoBoAr4Jrr4cb c aJrenrpo{orolrerpoM, yc-
TaHoBJreIrHr,IM Ha 64-cu lrenr.rcnoBor\,r re-
JrecKorre. Cpanueuue oAHoBpeMeHuux ua6-
lrogeunft HM Sge ua 60- u 64-c*t rerrecxo-
IIax He rror(asaJro cytqecTBeHHbrx paBJrr{-
uufi, rcnegcrnlre qero nce uarura Soto-
Drexrpu.rec twre U BV -ua6rro4enlr a lroiriHo
paccr,rarpr.rBarb r(aH oAnopo[nr,rfi pflA"
B xa.recrse ocrroBHbrx BBeBI cpaBHenr4fl
Mbr flpr{HflJrl{ aBeBAbr a, c u d, Berr,rsr.rnbr r.I

. rroxaaareJrr,r uBera (oropbrx 6rrnr.r yrou-
Heurrr B cpaBuer{r{r4 [5] u npunogarcfl B
ra6.l. 2. I(apra [Jrfl oro]r{[ecrBJreurdfl
BBeBI cpaBrreHr{fl rrprrBeAerra Ha puc. l.

Bce {oroarenrpr4qecnr4e na6nro4euran
BErrroJrlreHbr c 4raa{paruofi , nxnrouanrutrefi
cocegHroro c HM Sge BBeBAy V - 73,66*,
HaxoAarr{yrccfl rra paccrotrnlttt 72" or HM

,ry7/ /r8/ ,t98f t./tr0
mpg,

//n

-/////

Pnc,2, I(puraa 6necxa HM
xr.rrr B nyqax B neruurrau,

46

,060

,ry

,/t

,//

/zrul itttt
zU. z/o/ru/"

Sge, uoctpoenrarr [o $ororparpnuecr{r.rM r{ {rorr,:r 'rer,"puuec-
ycpeAEeEE6rr\{ no 20-4uennsrM r4ETepBaJraM
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@oroarenrpuqecrrre Ea6[toAeHnfl HM Sge

ttv I B-v I u-sll
4J 4JJ

4,1 I

439

449

453
486

485
490

495
496

578
606

610
614
DJ4,

668
692
695
696
697

698
701
702
703

705

718
729
745
747

751
t04
772
964

988

989

992
998

44018
02t
022
023
024
040
043
041t

052
053
057

074
086
105
106

43 049
050
055
130

279
283
J.]J

JD4

339

340
342
344
346
;tt7 I

349
350
351

352
CED

354
355

356
359

360
363
364
368
373
374
376

378
379
387

388
389
394
398
404
405
407

416
417

419
422
423
424
425

426
428
429

430

1L,B(n
77,54
11,77
ll ,32
11,09
11.,24

17,tn2

1.7,tt3

11,53
It,4g
71 ,52
l!,42
11,36
L7,25
11,08
17,15
11,09
11,08
11,00
10,97
10, 92
77,0L
11., 09

11,08
Lt,04
ll ,06
11,00
11,03
11,07
t0,84
r0,73
10,61
10, 66

71,7r
17,01
71 ,01
11,05
17,04
10, gB

71,73
11,08
11,07
71,01
11 ,05
10,99
10, 93

70,94
10,96
17,01
l1 102
77,0/t
17,04

0,44m
0,44
0,43
0,48
0,35
0, 35

0,48
0, 1r8

0,43
0, 51

0,44
0,50
0, 39

0,4L
0,36
0,30
0, 35

0, 30
0,34
0, 36

0,30
0,32
0,30
0,31
0,32
0,37
0,29
0, 35

0, 33

0,32
0,33
0, 30

0, 33

0, 26

0,32
0,30
0, 32
0,31t
0, 35

0,39
0,44
0,36
0, 36

0, 37

0,32
0, 30

0, 30
0, 30

0,32
0,33
0,32
0,30

-0,14m
-0, 39

-0,45
-0,23
-0 '1t0
-0,41
-0,33
-0,25
-0,25
-0, 36

-0,26
-0, 35

-a,54
-0, 36

-0,34
-0,41
-0, 37

-0,40
-o '1t3
-0, 46

-0, 
1,0

_n L,

-0,33
-0, 38

-0, 31

-0 '1r0

-0,27
-0, 32

-0,39
-0, 37

-0, 37

-0,39
-0,44
-0, 36

-0,39
--0,47
-0, 39

-0, 35

-0,34
-0,41
-0 '1t9
-0,35
-0,39
-0, 37

-0,t 1

-0,40
-0 ' 

1r0

-0,42
-0,43
-o '1t7
-0,42
-0, 43

10,89m
10, 91

10,85
10,87
10, 85

10, 8g
10,7 1.

10, 63

10, 99

10,92
10,97
10, 95

10, 97

11,00
77,14
11,t5
11,09
11,06
11 ,09
17,10
11,04
1'7,15
11,06
17,17
7l ,1.0
11,06
11,70
11,13
71,71.
11,08
11,09
71,21
1'1,00

10, gg

10, 93

10, 93

10, 91

10,89
10, 95

10,92
11,03
11,05
77,04,
11 ,03
tl ,04
10,97
70,92
10,89
10, 96
10, 95

11,04
11 ,05

0, 36??x

0,32
0, 28

0,32
0,27
0, 30

0,34
0, 36

0,34
0 ,38
0, 38

0,48
0,46
0,44.
0,45
0,46
0, 39

0,45
0,40
0,37
o 

'1n2
o rln2
0,46
0,41t
0,42
0,45
0,45
0,45
0, 48
0,49
0,45
0,45
o?Bg

0,54
0,47
0,47
0,4,6

0,39
0,42
0, 38
0,34
0,50
0,48
0,45
0,49
0, 51

0,48
0,48
0,47
0,45
0,4tt

-037'n
-0, 40

--0,35

-0,45
-0, 39

+0,1t2

-0,36
-0,45
-0, 45

-0 ' 
1r9

-0, 37

-0,33
-0, 33

-0,45
-0 '1t8
-0, 51

-0,42
-0,41
-0,44
-0,49
-0,48
-0,41.
-0,51
-0,4'L
-0,49
-0,50
-0,49
-0,43
-0,44
-0,38
-0,44
-0,49
-0,27
-0,31
-0, 35

-0,34
-0, 35

-0,32
-0,25
-0,36
-0,32
-0,26_0,30

-0,26
-0,32
-0,29
-0,31
-0,27
-0,29

/+7



44112
128

129

130

137

139

t4t
161

162
163

168

t73
175
188

314
348
370
olt
409
410
431
432
435
438
454
460
472

483

521
523
525
526
752
762
799
806
813

849
873

876
877

881

45 110
l.llt
115

164
195

196

226
229
230
zo4
236

Ta6.nraqa 3 (upogo.nxenue)

10,97m

10, 95

10, 9g

10,94
11 ,00
11,01

11,00
10, 93

10,99
17,02
10,91
10, 85
10,86
11,00
11 , 00:
l0 ,67:
11,04
11,03
11,03
71. , l0
11,13
71,18
11 ,09
71,12
10, gg

17,t7
11,00
{1,08
11,09
tl,l3
71,13
11,12
11,02
4,1,00
10, 93

77,01:
11.04
10,99 

I

{1,00
11,05
11 ,03
17,02
11,05
17,17
10, 99

10,96:
10, 96
10,90
10,9g
10,99
10, 99
'11,02

10,99

0,44'n
0,44
0,44
0,44
0, 38

0,48
0,44
0,46
0,27
0, 36

0,48
0,47
0,45
0,53
0, 58:
0, 50:
0,46
0, 51

0,45
0,48
0,47
0, 35
0,50
0,41
0,48
0,32
0,49
0,53
0,51
0,43
0,39
0,39
0,43
0,43
0,47
0,27 

"0,41
0,46
0,44
0,31
0,33
0,31
0,34
0, 31

0,45
0,42:
0,30
0,44
0,32
0,31t
0,34
0,33
0,31t

-034'n
-0,31*0, 31

*0,33
*0,21

-0,47
-0,36_-0, 31

-0,12
-0,24
-0,30
-0,32
-0,27
-0,35
-0, 51 :

-0,24:
-0, 31r

-0, 31

-0,29
-0,27
-0,37*0,33

-0, 39

-0,30
-0,32
-0, 26

-0,35
-0,35
-0,36
-0,34
-0,29
-0, 32

-0,37
-0,33
-0, 30

-0,29:
-0,36
-0,35
-0, 31

-0,27
-0,27
-0,23
-0, 28

-0,25
-0, 30

-0,42:
-0,26 l

-0,35 |

-0,25
-0,23
-0,21
-0,24*0,27

45 465
528
EE'

582
608

614
615

619

846
847

848
850
851

913

914
915
938

964
96s
967

968
969
970
971

s75
46 228

234
240
265
268
289
292
297

301

316
,oi

325
330
556

562
563

564
641
642

641t

6119

650
651

6s2
653
654
655

71,oom

10,99
10,95
11 ,00
tt,16
11,16

71,20
77,16
11 ,06
11,16
17,10
I1,24
tl,lg
71,15
11,17
71,18
11,16
71,17
71,19
77,2C
11,18
17,20
11,20
11,20
11,20
17,25
11,28
11,36
17,29
11,30
11,30
ll,33i
71,27
77,24
tt,2t
11 ,30
17,2[ 

]

17,23 
|

0,46m
0,48
0,47
UrDll

0,43
0,42
0,45
0,44
0,55
0,32:
0,38
0,29
0,26
0,40
0,43
0,39
0,40
0,37
0,40
0,39
0,39
0, 38
0,47
0,41
0,40
o 

'tn|0,46
0,37
0,45
0,39
0,40
0,39:
0,40
0,42
0,50
0,47
0,49
0,46
0,40
0,41
0,46
0,1.7 t

0,35
0,45
0,47
0 

'tn!
0 

'1n00,39
0,39
0,38
0,37
0,38
0,40

-0,45m
-0,43
-0,40
-0,47
-0,68
-0,6g
-0,73
-0,75
-0,53
-0, 67:

-0,60*0,59

-0, 58

-0,61
-0,73*0,73

-0,64
-0, 73

-0 ,71t

-0,74
-0,73
-0, 70

-0, 82
_0, 73
_0,7 4

_0,96

-0,86
-0, 90

-0, 89

-0, 83

-0,78
-0, 86

-0,82
-0, 81

-0, 79

-0, 88

-0,77
-0,80*0, 80

-0, 78

-0,86

11,33
Lt,27
77,23
17,37:
11 ,30
11,30
11,33
11,36
11,38
11,38
11,41
17,35
17,48
11,41
71,40

-0,73:
-0,70
-0,80
-0, 84

-0,81
-0,84
-0, 95

-0, 91

-0,86
-0, 95

-0,88
-0, 90

.T.D.
2400000+ U _B
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J.D.
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46 656

657

703

706

11 , 3g?)i

11,40
11 ,30
11,27

037'n
0,40
0,45
0, 50

--0,85"

-0,89
-0,85
-0,91

46 7'10

712
714

715

!1,221"
71,28
17,21t

11,25

0,52m
0,47
0,49
0,47

-0,93m
-0,81
-0,82
-0 ,76

Sge. BH;Ia4 ee rraJryqeulrfl B ordeuxy 6Jrecna IIM Sge EeBeirrrfl r4 He rrpeBbrrrra-
er9% Bilyrrax V u B, B ra6t.3co4epmarcs [JBV-tta6nrogenrr HM Sge,
BbIrroJrHeHHhIe HaMI4 B 1976-1986 rr. TosHocrl {oroorexrpr4qecxr4x Ha6Jrro-
4enrafi HM Sge cocraBJrfler 0,01-0,02* B Hair{AoM ras Srn;rsrpoB cr4creMr,r tl BV .

2. I(praraff 6ilecfia Ao Bcrrhrrrrnrr rr fio[,beilr r( Mancr,rMyMy

Ha prac. 2 upn^no4urcfl nprrBafl 6;recna HM Sge, [ocrpoeHrrafi Ha ocuoBe
Aarrrlhrx ra6n, 7 u 3, ycpegneErrbrx uo 20-4uenrbrM r4rlrrepBaJraM. pa3rr,{vne $o-rorpa{rauecroft lt B-nema.rllHrr He yqr4ThrBaJrocb r4B-Ba cr4Jrbuoro EMl{ccrrou-
Horo cler(rpa y aroft BBeBAr,r,

oqenna 6necxa s 1950 r. roryqeHa tro r4ar{epe'usnr 6necxa HM sge Ha r(ap-
re 0-190 Ilanouapcxoro Arnaca ne6a (17-IS.OZ f OSO ..;.

Ananrag xpunoft 6necxa HM sge tronaBbrBaer, qro B 1960-1974 rr. cr,rJrb-.
HbIx BcrIbrIIreK BBeB,4r,r ue na6nroAarocr,. MaHclrrra.nrnrrft 6lecx He rrpeBbrrrraJl.
B sror rrepr4oA 17'". II-u He Mo)fieM roBopr4rb c 6olr,urofi yBepeHHoorbro o re-.
peMeHHocrr4 6necxa HM Sge Eo BcrrbrrrrHra nnu4y nragftofi rosrocru oqeHon IIpe-
AeJlbrro c.rra6oro Ira HefarrlBax o6texra, oAHano cJre4yer o6parutr BHr,rl,rarr,re.
lra BosMolnHrre {uyntyaqrara 6"necxa s 1960-1g62 rr. n s t06l-1g70 rr.

Eo.nsruoft r{rrrepec rrpeAcraBJrfler xapar(Tep rro4ceMa 6necHa BBeBAr,r K r,raH-.
cI4MyMy. Hasano rrqAteyl rpraxoAr{rcrr Ha rrHrepBarr Me}r{[y r4roJreM tg74r.
u ar-peJreM 7975 r. c 4.04 no 6.07 1g75 r. 6necx BoBpacraJr co cxopocrbro
0,03"'/cyr, A"ocrr4ruyB MancrdMyMa (!t,tB,") IZ.OB tgTi "., .ro.rr. ,e"d 6re"rt
y[aJI r{a 0,4"' trt cnoBa [ocrrdr BTopuqHoro, 6o.ree Br,rcoxoro MaHcr4MyMa
(mts : 10,75*) B r{o,r{e mas. 7976 r.- ilpuuumafl aror Mar(crrMyM aa a6con-ror-
nrrfi, uonyur{M orreHr(y aMrrJrr{ry,{br BctrbrrrrKr{ LIM Sge - 7"'. Hra y o4noft raa-
secruoft craM6raorra'recxoft aneagbr rar(aff 6o.nruras alrrrJrrrTyAa Bctrbrrrrnlr He
na6nroAanacr. o6rqaa trpoloJrlr{r,rreJrr,Hocrr, rroAceMa 6necxa, xorfi ee oqeHr(a
oc Jroffi Helra 

-[€pI4oAoM HeB IaAr{Mo crr.r r4 trp otrycx aMr4 B n a6nrogeura fl x, c ocr aB Jr fl -
er At { 673d, ecnz 3a Mar(cr4}ryM npr4Hflrr, lrouenr J. D. 2442930 (aroplruurrft
mancuuym). C 4pyrofi croporrbr, upraurauar B KaqecrBe Mar(cr4MyMa ipeguuft
ypoBeHr, 6necxa Bo BcurJrrrxe (nlp; : ll ,b*), troryqrrM rrpoAoJrlr{r4reJrbHocrh
rroAbeMa A, < 343d, qro Aaer cpe[Hroro cxopocrr, ,rolruoni 0,a2*lcyr.

3. f(pmeas 6necma B lraxcr{MyMe
Vrxe Sotorpa$r.rvecxlle ua6"nrogeurafl B r{axcr,rMyMe xoxaaaJrr4 cr4Jrr,Hyro

IrepeMeHHocrr, 6necxa HM Sge. tr4utepecnofi oco6erlnocrbro nocJre Bcrrbrmnr{
EBJrfiercr Halllzrrl4e HecrtoJrbxr4x r.ny6oxux t{r4ur4il.ryMoB 6necna. I.ny6oHrafi trn-
gIIUyM, IIpoAOJIII{I4rOJIb}Iocrr,IO OItoJIo Tpex I,IeCflUen ua6nrOgaJrCfl B rreprrgg
J . D. 2442960-2443060, rna rpyrr4e -l ooono J . D. 244J830 u J. D. 2445970:

cpegnraft ypoBeHb 6,ecxa n nyuax B ocrasarcn rr,b* ro rg83 r., .ocJreqefo HasaJIocr, MeAJrerrnoe oc,na6,neHrre [epeMeunofi. ,[o;rronpeueHHbre drryx-Tyarlrrrr c xapar(repllhlM BpeMelrer{ or HecHoJrrrKr4x MecflueB Ao olEoro-[Byx
JIer I4M0JII4 E rreJIoM 3aryxarcIqr.rfi xapaxrep - BBeBAa xan 6nr ((ycrofiarrBaJracb))
IIOCJIE BCtrBIIIIHIT.

Eouee 6nrcrpaa fiepeMer{Eocrr, c xapa*rep'ErM BpeMerreM Hec*oJrr,Ho cy-
ToK-rrMeer Mecro, oAHaHo ee aMtrJIr4TyAa Ba rrocJreAlrlde rlflTr, JIer He trpeBr,rruaer0,i5* e ;ryuax -8.
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B 1977 r. Ha6JrroAaJIacE, 6blcrpafl BcIIIIITIHa BBeBArI c aMlJII4ryAoft 0,5"
(J. D. 2443374-387), npnuem alrrrJlllry[a 6una o[nnaxosoft Bo Bcex {u;lsr-
pax U, B, V, ll,pyrafl, floxoffiafl Ha Hee, Ho ueurruefi aMnJIr{TyAbI, na6lto-
Aarracb MeHee [eraJlbHo B ueplloA J.D. 2443486-495. Boo6qe, s 1977 r.
FIM Sge ror(aabrBaJra rau6onr,ruyro HecralllroHapHocrr Ba Bce BpeMtr nocJle
BCtrbIIIIITI4.

Cpanueuue orIeHoK 6necna, uoJIyqeHHLrx B TeqeHI{e oAuofi Hoqr4, rre rrora-
.BIIBaJIo no 1983 r. rrepeMeHHocrld c xapaRrepHbIM BpeMeHeM HecxoJrr,Ho qa-
,coB, rrpeBr,rruarorueft 0,02*; oAHaHo rroaAnee {.nyxryaqrarr cralrvr 6olrrue, u n
1986 r. r{x aMrrJrr.rry4rr n {urrrpe B 4octuranu 0,15-.

lloucxra crepx6rrcrpofi nepeueuHocrrr s 1977 r. [or(aBaJII4 ee orcyrcrBr4e
c rorrHocrr,ro +0,0{" rra rrHrepBaJlax BpeMeHv. L0 c, oAuar(o atra ua6.nro[eHrlfl
6rrnu uponeAeHbr Jrr{Irrr, B reqeHr{e ognoft uouu.

4. IlneroBbre xapal(Teprrcrldald HM Sge no BpeMn Bcrlrilrrrnl{

Hpranaa 6,necxa B ryqax 7ra rnalteueur{fl Iror(aaarelefi qnera B -V u U -BI{M Sge e 1976-1986 rr. noxaaa}Ibr Ha puc. 3. Ilocnolr,xy B crrer(rpe 3Be3-

lr,r c MoMeHTa ornpbr:rrag Ha6nro,qarorcfl crrJIr,HLIe DMI4ccI{oHH},re Jlrdurrr4, To

UBV-semttr{r{br cr,rJrr,Ho r4cxa}r{errr{ a{{exrolr flpnr4x rroJloc. Bepoaruo, on
r4aMeuflercfl co BpeMeueu. B 1983-1985 rr. na6lroganocb pe3fioe yMeHbrlre-
Hrre nor(aBareJlfl rlBera tl - B upra cna6ou r4BMeHeHr{r{ B - V. LIa puc.4
rror(aaaHo rrepeMerqenlre IfM Sge ua AByxIIBerHofi4uarpauue B - V, U - B.
To.rxu flpeAcraBJrflror cpeAHero[oBbre Br{aqerrr{fl rror(agareJlefi qnera. Br.rgno,
qro BBeBAa [Br{}r{ercfl BBepx rr cJrerxa BrrpaBo rra [rrarpaMrue. Taxoe [BLr]HeHrre
6rrno urlreplperrlpoBaHo n [6] HaH ycr.rJreHr{e co BpeMenelr 6atruepoBcr(oro
I(oHrLIHyyMa Hi\{ Sge. Ouo B cBoro oqepe4b 6nr"no rauteprperl4poBauo r(aK pe-
ByJIbrar rra4enr4g aJIeKrpoHHofi reltuepatyprr raBoBoft o6oflo'rxu aa Sone poc-
Ta cTeIIeHIa noa6yxr4eul4fl aMr{ccl4oHHoro cflel(Tpa, orMerlaeMor'o ApyIlIMr{ I{c-
orre4oBarerrsnu IIM Sge [71.

5. CpanneHrle Sotouer:pr4qecfioro noBe4eHlda HM Sge
c l{pyrrrl}xu apytITrrBHbIMI{ BBesAaMrr

B {otouerptr{qec(oM, a ran}I{e I4 B cner(rpaJlbuoM rroBeAeHr{r{ I{M Sge-o6-
Hapylnl4Baer cr{Jlbuoe cxo[crBo c cuvluorusecxoft asea[oft II runa Vl016 Cyg,
actrbrlrrxa Horopoft Ha -5"'npor{BolrrJla s 1965 r. Cpeguufi ypoBeHr, 6.lecxa
B flyqax B aneagrr V1016 Cyg raxine 6ur upuuepHo rrocroflHel{ rrocJle Bcrrbrlrl-
nr.I B TerreH[e fiosrl{ 10,rrer, flocJle alero oH Me[JreHHo HarraJr rla[arb [B]' Ha
gnyxrlneruoft Ar{arpaMMe U - B, B - V {orolrerpuuecr(afl aBorlrcql4fl
Vl016 Cyg npoxo4ura rorrHo rax )I{e, KaK y HM Sge, ecrr4 yqecrb paBrI4qI4e
B MeIHBBeB[H9M rrorJrorqeHrrl4 cBera o6enx aneag (plrc. 4). Ha pwc.4 HarreceH],r
cpeAlrero[oBbre BHarreHl{fl rronaaarenefi qnera V1016 Cyg, uolyueuHble n toft
rxe tforolrerpuuecHoft cr{creMe, qro rr gnn H1\4 Sge (gaysuasnble qrrcJra coor-
BercrBylor roAaM na6trcAeuraft) . Cu;Iouoe yMeHbIxeHI4e rlonaaareJlfl I{Bera
U - B o6napyrnunocr y \21016 CyC uepea 10 JIer uocJle Bcrr,rrlnr{, a y H1\{
Sge-- qepeB 9_I.t.

BcnrrruHa HM Sge xorfl r4 troxolrta Ha Bcrlr,r[rxy uouoft aBeBAr,r, rro cyq,ecr-
BeHHo or Hee orJrr{qaercfl: Bo-rrepBbrx, cfiopocrr, rroAbeMa 6necna rlpll BcrIbIrIr-
r(e Bo MHoro pa3 Merlblrre, qex,r y IroBI;Ix, Bo-BTopbrx, cuer(Tp B Mar(cr4MyMe flB-
Jrflercfi rrr4cro aMr{ccr4oHH},rM r{ He coAepmrrr ttuuwfi. [orJroIrIeHI{r, B nutepary-
pe uan6onee qacro cpaBur4Baror IIM Sge c oareub Me[JIeHHr,rMrr rroBr,rMrr RR TeI
u RT Ser.

RR TeI, Bc11brxHyBlrrafis 1944 r. Ha 6"', Ao BcrIrJIrrHI4 B TealeHr4e l5let uo-
HaabrBaJra [epuo[r4qecrrae xo.ne6arrfin c repr{ogoM 3B7d [9], EprdrreM.ToJrggS-
ttus, 6r;.r.. *6po-o BaMerHr,r, Hor[a cpenriufi 6necx BBeBAT,I 6w 14-15*,
r{ MaJro Bal{erHr,r, fiorAa BBeBAa 6stna - 13'". flo[te]I K Mar(cr{MyMy BaHEJT

y RR Tel 120 cyr, sro Aaer cr{opocrr, rroAteMa 6necxa )--0,05^lcyr - cy-
trrecrBel{Ho 6o.nrure, ueu y I{M Sge. Cnextp RR TeI B MaRCIaMyMe 6ru a6cop6-
qraouunft, rula F, cr{Jr},Hble eMLlccttvr fIoflBI{JrI{cb crryorfl rrxTb rrer [10]. Ipo-
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Pnc. 3. I{pr'rnaa 6recna B rytrax 7 r.r r,reMege-
,rrs ,onaairenefi qrera Urf,f "Sge, v"iiiiirrii" /-8
ro 20-guenn6rr\{ 1,rr{TepBaJraM

Plr,c, 4. flolomenrae noxaaarenefi qnera HM -1/
Sge u V 1016 Cyg, ycpeAneunbrx 3a roA r.r He
14cnpaBJrelrlrbrx 3a Me)fi38eBAlrOe 1IOrJrOrqeHr.re,
Ea AByxqBerrroii 4r,tarpanue (B - V) - (U -B)
J - lroro]fieHfie uraBHoii trocJreEoBarerbBocru, z -
HanpaBJIeHI,Ie JTIIHLII{ HapacTarorlelo ,,of{pac*eHtrrr 

- -/'/

AoJrlnr{TeJrr,Hocrb MaHcr4MyMa 6necma -rrflTb Jrer. flocne Hero, HorAa B},eBEa -4J
AOCTIIIJIa alv : l)'n, n nuaya.nnuOfi O6-
,'Iaorrd cneKrpa RR Tel cHoBa npoflBl4-
Jrr{cr, AoJrrotrepr4oAr4necHr,re xole6auraa,
Itoropbre oco6eHllo xopouo BrrnHbr
cefisac n tr4H-o6uacru [17]. floc"ne Bcrrbrrrrxr{ HM Sge Tapauona :arorur:r- U2l
yHaBaJIrr Ha BoBMolI{Hocrb rrepr4oAr,rrrecxr{x uaueueurafi ee 6recga s tr4ff-o6Jrac-
rr4 crenrpa (7,2-3,5 uHu). IlepraoA orIeHrdBaercfl rpr4Mepno a 500d. Ecnu ero,
IIyJILCaUI4I4 XOJIOAHOTO HOMtrOHeHTa, TO UMeJIO CMbICJI ITOI4CHaTL I4X npOEBJre-
HI,re Ao 1975 r., T.e. Ao Bcrrbrrxxra. Cornacno coBpeMeHHbrM rrpeAgTaBJreHr,rflM
aror HoMIIoHeHT rle I4crIbITbrBaer BuaqrdreJrlHblx l{BMeHeurafr upr,r BCrIb]IrrKe..
FIa puc. 2 crperxanar4 rroxaaaHr;r BoaMolr{Hbre aroxr,r MaHcr4MyMa 6recxa, pac-
cqlraHHbre c nepr,roAoM P : 500d or AByx l,raHcr.lMyMos tr4rt-6recxa s 1g7g-
1980 r'r. Bragro,'Iro 6[ecx BBeBAbr Mor 6rJTb rroBbrrrreHnbrM oKoJro DT1ax arrox,
B tracrHocrr4' onorlo J. D. 2437600, 243UA0, 2439600, 2440100, 2440600.
_It coxralenrato, ua6.ntoAeuIafi HeAocraroqrro AJrE yBeper{Horo corocraBJrerrr{fl .
Mrr ne Molr{eM rroJlHocrbIo I4cnJIroqI,ITb, qro rIyJIr,caIIrrI4 [oJrronepr4o[r4qec1ofi
nepelrenuoft rr.rna Mr.rprr orcyrcTBoBaJrr{ Ao Bcrrr;rurxr,r HM Sge. Ornrerlrlr, uto
sMrrccufl B [rtrr]r,rrrr Ho, neponruo, na6rrogaJracb B cleHrpe IJM Sge s 1g6g r.
['13]-, noatoMy cneHrp [o BcrrbrrrrHr{ Mor 6rrTr, xnaccu{}ilIupooau xaH Me.
____B^uaxcunrylre 6recxa nepuo[rrqecxr4e HoJre6anrnn riu" y RR Tel, rar r{ y
HM sge n nragznrofi o6lacru cler{rpa orcyrcrRoBaflr,r, r{o $,nyxryaqlru 6recna
c aM[Jrr4ryAott Eo l'n B ryqax B 6l,;.nu fioxo]rrrlrrfrr. rJ ornr,r.rr.re or RR Tel aru
{nyxryaqran y HM Sge aaryxaror co Bper{ener,r (c,. puc.2). Boarto}nue, .119
6onee ue[nennrrfi rroAteM 6recxa HM Sge cBflBaH c-6oree'4rrreJrbHbrM rrpe-
6rrnauueu BBeBAbr B MaKcxMyMe, rroaroMy rraAeurre 6necna Haqr4uaerctr y Hee
Jlr4rrrb [prrMepHo qepeB t0 .net [ocJre Bcrrbrlrrr{r{.
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Cpaeuenlre dro:rouerpr.rqecxoro troBeAeHLIfl FIM-S_ge c RT Ser 6onee {pa"-
MeHrapuo rro cpaBHeur.rro c RR Tel, tax fial( AJrr RT Ser orcyrcrBylor rlpo[oJl-
)r{rrTeJIbHr,re pagu ua6.irrc[euufi 6recxa. A6cop6quouur,rft cueftrp cBepxrl4raH-
ra 6un xapa(reprrbnr AJIrr RT Ser B NraHCLIMyrue 6lecra.

Houevuo, HeJIbBrr r.rcnilrosarb roro, qro y HM Sge upu BctrLlrurte 6un a6-
cop6quouurtft cuerrp, Horoprrfi 6srcrpo BaMeETIJIcE aMtrccl4oulrblnr, z ara {aaa

rr;ra uponyqeua B ctrer(rpaJrrrrrx ua6,nroAer{rrflx. Snaszrernnoe ocJra6Jleuue
Snecna mps rtocre r[axctrMyMa n 1976 r. Eo 12,\^ rr flocretreuuuft ero poct
x 17,5"', BoBMolnHo, uprrxoAllrcr Ha ary 6aay. Torna cralrrro 6lecxa B trepzo[
J. D. 2442560-750 r{oEtlro paccMarprrBarb HaH Irpe[MaKctrMaJIbHyIo Ba[epxi-
xy, o6rruuo xapaxTeprryro [Jrfi HoBr,rx aBeB[.

Conoctaeneuue $otouerprlqecxoro rIoBeAeHI4s HM Sge trplt BctrBIInHe co
tscnbrrtrfiaMrz MeAJIeHI{bIx HoBLIx, 6eaycronno, [oHaSbrBaeT Cxo[Hoe paBBVTUe.

3ro ynaarrnaer rra cxo[crBo ssrenr,rft Bcrrbrrrrr{r{ y cuu6uoruqecnl{x snea,u II rrl-
IIa II Me,qJIeHIIbIX EOBbIX.

Anropn 6rarogaprt H. B. Itpacno6a6lleBy I{ B. T. }I{oroJIeBy 3a trorroqb
B rroAroToBHe r4JlJrrocTpl,rpoBaHlroro MaTepr{aJra H neqaTl'r.
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v,ult 524.356.3

IIPIIPOIA HOPOTI(OIIEPITOIUtIECHI4X U3MEHE HUIuI
EJIECI(A RW Aur.

I. IIACTOTbI tIO HAEJIIOEEHUflM 1983-198G rr.

II. <D. 9yrai,rnon, M. H. Jlosxa.s

flo Sotootenrptrqecnr,rM UBVRI-aa6trroAenr.EM fioflyqerlbr crrenrprl Morquocrr,r IrBMeIre-

slrii 6necna RW Aur B irrrrepBaJre rreprroAoB or EecI(oJILHLrx qacoB Ao EecxoJrbRr{x Mr{Eyr.

flpegnpuurta florrr,rrxa Br,rAeJrrrrr fleplroAriqecrtfie Ho,ne6aurs B rroJrocax VRI u o6'sxcr.vtt
Irx [pr4poAy. O6rapymeno Ho.le6aur.re c fiepr{oAorlr 156 + 5 Mr{r{, .sBJl.ErotrIrrMc.s, BepofiTnot

{yngaueurarbEblM rrep[oAorvr. I{pone roro, B crrer{Tpax Morr{Eocrr4 B rrpeAeJrax [eprroAoB

10-83 MrrH BbrAeJreE pfiA rrr{KoB, BoaMoE{Eo sBJrErolq[xcrr p-MoAaMrr, Paccrossfie srnx
[rrfioB rro uacrore Aolr( 70 trmfq, vro rrpl,l Macce R]Y Aur t,5 MO coorBercrByer 3EA!I0'

Er{.EM ee paAr4yca R > 'l,L Ra.

THE NATURE OF SHORT-PERIODICAL LIGHT VARIATIONS OF RlV AUT;

I. FREQUENCIES FROM OBSERVATIONS OF 1983-1986, by P. F. Ckusainou,

M, N, Loukaya.-Tlne power spectra in the interval of periods lrom several hotrrs to se-

veral minutes have been obtained from photoelectr:ic TtBVRI oLservations of RW Attr.
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-An attempt is made to pick out periodical oscillations inVRI bands and to explain tireir
nature. An oscillation is discovered with a period.of 156 * 5 min which probably is the
tundamental period. Besides that a sequence of peaks is chosen in period limits of l0-BB
min possibly being the p-modes. The frequency spacing of these peaks is Aoi, :( 70 lt"Hzthat corresponds to the radius values RlRa ) t.t adopting for RW Aur the mass of
7.5 Mo.

RW Aur - xopouo rrBBecrFrafl rrepeMe,rrafi BBeBAa :ruua T Tau. Ee ara-
ayarrurrft 6.necH 7 ueN{egsercg or I0,2 uo ll ,9," Lt-4] . B reuenze Hoqr4 Ba
HecHoJIbKo qacoB HetrpepblBublx Ha6JIIoAenufi' ee 6.necm B troJroce B r,raMeuser-
'cfi B rrpe[eJrax 0,1-0,2* [3, 4]. Coo6qa;rocr o 6rrcrprrx BctrBnrrxax aroft BBeB_
AbI c aMtrJrr{ry4oft !,o 0,7*, troAo6ubrx BcrrbrrtrHaM BBeBA rr4tra UV Cet [4, b|.
floc_xo;rrny rzaBecrrro, sro RW Aur - Br4ayaJr.Ho-gnofiuan BBeBAa (d : !',2,),
u o6rrsno trpoBoArrrcfi na6.nro4eurafl cyr,r\{apuoro 6.uecxa o6oux noMrroHeHToB,
To HeBoBMolnHo peml{rs, Hanofi r43 no},InoHeuroo (ulu o6a) uamenser 6necn.
.Bu4nuralocb upeAtroJlo)fieEr4e, qro Bctrblmerrrbre raBMeueur4fl trpr{}ra4Jre}fiar
lo_{-uq c;ra6omy uo 6.neuty crryrrutxy RlV Aur I5l. B [G,7] uoxagano, qro y
RW Aur 4eftcrnyror ABa paBlrl4qubrx MexaHr4aMa r{BMerre:ams.6recxa: oAr4rr trpo-
'flBJrsercrl B rroJrocax cr{creMbl UBvRI , a gpyroft, BotrbrrrreqHbrft, ro.nr,xo o no-
Jlocax U u B. B [B] r,rccteAoBarr ctrer(rp rrorquocrr{ rasMeuenuft [J-seilu1;g1r,r
RW Aur B r,rnrepBaJre qacror rD 0,03-10 rruu-l. floxaaauo, qro crexrparb-
IIafI.MO4IIOCTI SaBuCr4T OT qaCTOTLI KaH to-z, Tt DTa BaBrrClrMOCTl, 6rrna uurep-
lrperupoBaEa Kart rlaJloxterrrre Mnorr,rx Bcrrbrmen, nogo6urrx coJrgeqgbrM. [taH
MbI BI4AI4M, B HacToflqee BpeMfi etqe MaJIo I,IBBecTHo o upuquEax raaMeHeHlaft
'6recra RW Aur, B qacrnocrrl r(opornotrepr.roAuqecnr,rx raauenerr,rft B mr(aJrax
EpeMeurr uopflAma MuHyr-rracoB B rroJrocax V, R, I.

Mrr coo6qaeM BAecb o pegyJrr,rarax {oroanenrpuqecxux UBVRI-na6-
lro4enlrft,raB ftoropbrx nafitren cleHrp MotrtrHocrr.r RW Aur B r4HrepBaJre qacror
10-3-3'10-1 mun-1. rlpe4upunnra uoourroa Bbr[errrlrb trepr4oAuqecgr{e HoJre-
'6aaas m o6r,scnurr, r4x trpr4poAy.

1. Ha6nrc,qerrr{fl
trllcnorreosarcs usrzxana.rrr,ur,rfi t[oroeuexrpusecftrafi {oro,r.rerp, ycra-

,uopneunrrft wa 125-c*r reJrecxotre ABT-11. Dtor $oro*erp Aaer BoBMolr{Hocrb
'o[IroBpeMeHtro r48Mepfirr, 6.necr BBeBrhr B troJrocax (J, B, V, R, I c pa3JruqHbr-
Mr.r BpeMerraMr{ rraHotrJreErrfl. Paapeueuue rro BpeMeHr[ rramrdx ni6rro4eur,rft
'cocraBJrfiJro 24c, npaneM r(axtnoe na6nrogeurae cocroflJro rdB trflTrr oAHoBpeMerr-
.Hbrx rr3Mepeuuft n uoJrocax UBVRI . ceprara HenpepbrBHrrx ua6rro4enrlfi Rw
Aur, npo4oJr?fiaBmr.recfi Ha]fiAarr lo-zo r{r.r1{, qepe[oBaJrrrcr, c ongoxpargbrMr[
,na6nro4euuflMz BBeBAr,r cpaBrreur4rr BD +godzg0^. ?Hypuan ua6nro4eirafi npu-

Ta6rrrrqa I
Ha6nrogenun

II

III

IV

17-18.09.83
18-19.09. 83

12 .03. 85
13 .03 .85
14.03.85

t6 .02.86
01.oij. 86

21 .03 . 86
30.03. 86
31 .03.86

22t,s\m-o2ho7m
22 29 -02 2tt

1,7 20 *21 t3
77 22 *21 jrt
17 18 -21 12

t7 25 -20 27
17 38 -21 02

17 07 -20 04
16 58 -20 00
t7 2t -20 15

45r
510

346

306
3/t0

41rl

460
454

300
362

1.7,11
10,73

10, 66

10,23
10,28

10,93
10,78

11,50
71.,54
11,58

0,61
0,67

0r77
0,60
0,61

0,68
0,59

0,82
0,90
0, 99

:)J

G=T]



BeAerr B ra6JI. t, rge yI(aBaHo BpeMfl UT uasana rI r(oHua na6nrc4euufi u sucno
ua6nroleuuft 1Y0. B rIocJIeAHIrx gnyx cron6qax ra6,r. I 4aun ycpeAHeHHbIe Ba

BpeMfl na6nroAeuI,rft aeeaAnrre BeJIuqI4HbI 7 u noHaaareJlr.I IIBera (B - V).
Ouu uoryuelrrr c r,rctroJlbaoBauraert 7, (B - V) BBeBALI cpaBHenl4fl' npr'IBeAeH-

Hbrx B [4]. Itax BI4AHo Ias ta6n. 1, uaruu na6nroAesufl trpoloJl]I{aJll4cb uo 3'-
4 .r. Bnecx BBeB/{r,I n 6otr,runucrBo Hoqefi 6rrn nu6o MaHcI{MaJIbnr,tu, nta6o
trpoMe)fiyToarnlltrI, Id ToJIbIto B IIocJIeAHI{e TpI4 Hoqu on 6rrn 6nr,rsox K Mr{HI4-

,-aounory. Ourra6ru na6.nro,qeuraft s 6onE[ruHcTBo nosefi cocTaBJIEJIr4 ---] 
0,01"

n U, -l 0,006* s B, +0,007" n 7, -1 0,003"'n -R, :l-0,004"' s 1' B uocJle4urle'
rpra nouu oHrl 6r,ulr -l.),014* o U, *0,01.0"'B B, )'-0,012* e 7, -f0,0051's /?,.

_,f0,006- n 1.

2. rlactorHblrt aHaJrrra Ha6lro4euIafi

,{na Haxt4oft rae uonoc U, B, V,,R, ,f ualla 6sInu nafiAeHbr crle1Tpr,r MoIr{-

Hocrrr c upr{MeuerrrreM Mero,qr4nu [9, 10], upeAnaaua.Ieurofi [JIfl aHaJrrraa Bpe*
ueuudrx pgAoB c HepaBHoorcroflrrlr4Mr{ rro Bper{eHr.r qJler{aMrr. 3ra lrer:ogllxa Aa-
eT BOBMOIT(HOCTB EaxOAr4Tb AJrfl [aHr{OIO CneI(Tpa I{OqIIocTIlI (BepoflTHOcTb Jlo}fi-
noft rpenour)), flBJrflrorlyrocfi rrpocrofi u ua4erHnoft oqenroft gsagrauocrl{ Br,r-

corr,r trr4noB B crrer(Tpe MorqHocTr,I.
Ha6lro4euras 6rr.1u pas6ntrr Ha cepIII{ I-IV (cnt. ta6l. t), ra c-u_eruprr

MorrlHocrr4 HaxoALIJIIacb or4erlbl{o ArIfl l(a?IiAoft mz cepuft I4 uoJloc aBVRI.
rlucno na6nro,qenraft /y'., no noropoMy BrrqucJrgflcg crrer(rp, 6r,tno panuo cytrt-
Me quceJl Iy's g.nx Horreft, Bxo[f,rrlr4x B cepr{rc. Cnextparruafl Mo4,uocrb Bbrqr{c-'

JrsJracb no $opuynau

X (r,) cos 2no (t, - l)2
Ns

[ > x (,,) sin 2nco (r.

P1,, (ro): +
cos2 2nco (t i - x\

Ns

\r, sin4not.,41'I i:1x: 4 arct$ -p;- r

) cos 4no*,
i.:r

Ns

or: ) lx(tt\r.i-1

3ua.regras X (tt) HaxoArrJrr{cr, cJreAyroql4M o6paaou. ,I{,nn xantgoft uoqr ua6-
nroAeuuft r4 rroJrocbr HaxoAr{JrcE nr.rsefinrrfi TperrA paanocrefi BeJII{qrrH RW Aur
Ir BBeB[r,r cpaBHer{rrr4 Lm (t) rr Br,IqrdraJlcfl I,IB Hrrx. 3rlr ncupanJleHHr,re SHaqe-

Hr{fl cqr{raJrucb BHaseurtrrwrr X (tr).Tpeng y4aJlrJrcfl AJIn roro, sro6br rrcnJllo-

srlTr, Te HI{BHoqacToTI{LIe I(oJIe6anrln (ot HoqI4 I( uouu), KoTopble ue moryt 6nrtr
r4cc Jr e[oB aHr,r rlo H alrrr{M H a6 IIOAeHI{ fl NI'

IIIar UO qaCTOTe, C I(OTOpIIM BbIquC[flflcfl CleHTp MOLqHoCTII, otrpeAeJIfiJICtI

KAI(

La : 7lT, $)

rge 7 - Bper{fl or Harrara [o r(oultra c_epllll B Ml{rryrax.
B coorserctBr,ru c per(oMeH[aqr,rflI\fr{ [10] urr rrpoBoAI{JII{_B.brIIlcJIeHufl crIeI(T-

poB Moquocrr4 B r4HrepBaJrax qacror, He rlpeBlJlrrarclqux NJ-f '- 
<BepopH6grb {anrulunOfi TpSBOII4) B6IIII{CJIflJIaCE, IIo {Opuy.narrr, trpl{Be-

AeuHbriu e [10]:

,I-l
,)]

N.
t\
LA

t)

_l

I

,Ns

) sinz 2n<o.(t, -i:1"

NS

i-l
(( ),

(2)

(3)

@:1-11 -e-'lNi,
/y'i : -6,362 + 1,,1931y'. + 0,00098 (nf.)',

(5)

(6)
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iflle z - To SHaqeHr4e P1,' (cD), np?r HoropoM AJrE nrc6oft qacrorr,r rrr4x B ctrer(Tpe
o BepoflTHoc:rrro (D MoHer 6r,mr, paren un:l1r6omstte.cleM-z, Ni - 

rrr4cJro HeBa-
BI,ICI{MbIX qACTOT.

_ Auu.nury4a xo,ne6auufi, o6napylr{enrrbrx rro ctrer(rpaM Morquocrrr, Mo]r{er
,6r,rm uonyueua r4B coorHorrrelrr4fl, rrpr{BeAeHnoro s [10]:

Xt : P*.2ozlN,. (7)

flpra npuueueHl4l4 $_opuy.rr (1)-(3) [JrE Br,rrrr4cJreHr4fl crrexrpanruofi uorq-
xrocrtr{, Har( yflaaaHo s [9], cner(rpaJrbHoe onHo crauoBr{rcrr HeorrpeAeJreHHbrM.
Iloarouy Mbr He BBrqr4cJrflJrr{ HaprAy co ctrexrpoM Morquocrr4 coorBercrByroqyrc
$yuxqraro crer(rpaJrbHoro oHHa, r(ar( aro per(oMeH4yercfl AeJrarb s Iti]. CJre-
Ayer orMerl{Tb, qro HeoIIpeAeJreHHocrb B cneHTpaJrbHoM Or(He BbrBr,rBaer Heon-
.peAeJlerruocrb B yr(a3anr4r{ r4uTepnana 6co, B noropoM SagJrroqeHa rracrora
xone6aur,rs, ecrrt4 ouo o6napy)fieHo rro cneHTpy rrorquocru. Beponrno, nepx-
nr4M rIpeAeJIoM aroro r4I{TepBaJIa B HarueM cflyllae Mo]r{Ho crrl{TaTb Belr4rruHy
llLtr, r4e'Al, - rpoAoJrlnrrreJrbHocrr ua6nrofenus RW Aur e rerreHr,re oAnroft
uoulr (oxono 200 ur.ru). flocnorr,xy B HalxAyro ua ceprafi, ro HoropbrM HaxoAr4-
Jrr{c6 crreHTphr, Br{JrroqaJrocr,^IIo [Be-Tpr,r HOqU, TO 3TO AOJr]r{HO 6rUo upranogurr
H yMeHr,r[euraro 6o-r, r. e. 6o I lla,tr. o4UaXO [p],r Haruqurr Hecr(oJrbHr{x
Ho;re6auufi He I4cHrlorrelra BoBMolr{Hocrb Llx BBar{MoBJrrdflHr{fl Ha c[exrpe Morq-
HocTrI, r4 oqeHr(a pa3pellleHr4fl I]o qacroTe Aa]fie IIpI4 yHaBaHHoI{ BepxHeM upe-
neJre Mo)fier 6rrrs He BrroJrue ynepeuuofi.

rlonyueunr,re HaMrr cler(Tpr,I Mox{Hocrr4 troBRoJIflror BBrAeJrr4Tr, pfl,q rracror
xo.rre6anrafi 6necna RW Aur. Ilpexrge.relr nepefiu4 n r,rx paccMorperrtrrro, or-
MeTrrM, rrTo BbIAeJIeIII[e qaCTOT rra cueKTpax MorqHocTr4, cooTBeTcTByroilIl4x IIO-
rocaM u u B, oHaSbrBaercs 6onee cJIOlr{HbIM, seM Ha ocraJlbHbrx, TaH KaH aru
'cfieftTpbr 6onee (cMyrHLreD. Beponrno, aro B.br3Balro reM, uro B froJlocax (J v B
ua6.nro4arorcfl r{apfl,4y c [epldo[r4rrecr(r4Mr{ ran}r{e r{ Herreprrogr4qec6rre r4BMeHe-
nr'rn 6lecxa RW Aur (ncnr,ltrxra). Ilocnorrxy uaureft aigaueft 6r,rno nr,rfiene-
Hr,re trepr4oAr.rqecxr4x zBueuennft, To B [aJrbHefiruell nmr paccMarpr.rBaeM ToJr],Ko
,crreKTpbr, coorBercrByrorqrre IIoJrocaM v, R, L Iloc.negurae He paSrr4narorcfl Aa-
,}I{e B [eraJrflx, qro AaJro HaM BO3MO,{{HOCTb rrpr4 conocraBJreHr{r{ peSyJrr,TaroB
6parr ro oAHoMy-,crexrpy AJrfl ceprdra, t;6o v, mr.6o I. cuexrp ,6rolu, I 6t,rr-
B3flT AJIfl cepr{I'r IV, raH Hax s erofi cepu\T 6uecx V 6t,rt rrr4anr,rNr, a orgocr4TeJr},-
ntre ourra6xr4 ero r{3MepeHr4fl 6rrnn otnocl{TeJrblro 6otr,ruraura.

I{a prac. \, a,6 rro^aBa,br ctre*rpr;r MorqHocrr4 4.na cepufi II u IV. }tar
l\{br I}rI,qI4M, B r{}ITepBaJre rracror, He npeBbrruarctrIr4x 0,1 lrrau-1, pfl[ rrr4r{oB
,qocrr{^raror r4Jrr.r [peBo_cxoAflT ypoBeHr,, coorBercrByroquft BeporrrHocru (D :
: 0,05 uo {opmyne (5), lr noaroMy r4x Mo}Krro cqr.rrarr, auasrao;oro,rr,r. Taroe nre
saRrlorreHl4e MolI{Ho cAeJIarL I4S paccMorpeHl4fl crreKTpoB cepr.rft I, IIL

Illlrprana urdr(oB Ha cner(rpax MorrlHocrr4 rpr{Mepuo puuna llT, rrpwe*t
'3Haql{Mbre uIaItIt cotrpoBomAarorcfl pactroJro}ItenuhrMr4 s6ruau rar(r4Mr{ tr(e r{Jrr4
HECHOJIT,I(O MEHbIIII{MId IIO BbICOTE III{RAMI{. O6U1Afl IuIIPIIHA TAHI4X IPYIIII IIU.
noB rlpr4MepHo paBHa llLtr, oua, HaK 6rrno orlre.reno-, npra6;nusrreiriuo xa-
paxrepr4ayer paaperuarcrqyrc croco6uoc:rr, uo qacrore.

- Jla puc,2, a,6 co,ocraBJrerrbr ycpeA'eHHr,re .,o qacrore cner(rpr,r cepuftI-IV. onra raueror oAr{Har(oBr,rfr ruar no qacrore G.10-4 uun..l. Dro ycpeurre-
HI4e CAeJrarro froroMy, rrro ruar IIo rracrore c[eI(TpoB paSHbrx cepufi HeoArrHa-
noB' BCJre[CTBr4e Sero rrx rpyA]ro collocraBJrflTr, Me]r{Ay co60fr, }t ycpegneu-
H6IM crreHTpaM yt+(e HeJrbsfl trpr{Me}rErr, rpurepuft (BepoflrHocrra rorxnoft rpe-
BoIr4), MOILHO COIIOCTaBJIflTL JII4ITIb I{x OTrrocllTe"nrur,rft xoq. IoarOMy OI{I1I ,qa-rrlr B oTHocIaTeJIrHbrx e,qIaHI4Uax. Couocr:annenrae ceplrfi cAeJrago orAeJrE,rro
nJIa r4HrepBarroB or 0 ao 1,2.10-z urau-1 (cu. przc. 2, a) u or 1,2.10-2 IIo
10-1 nrr.ru-1 (cm. pnc. 2, 6).

B uepnou r4B arrdx r4HrepBaJroB [Jrfl BCex qerr,rpex ceprafi BHaqeHr4fl plo (o)
IIa EeycpeAHeHHr,rx cIIeKTpax r'raMrroro [peBbrrrraror ypoBeHr, <noxtuoft TpeBo-
II{D' OAHaI{-O yCpeAHeIIIIbIe CIIefiTpbl BCe }J{e He BIIOJIH0 CoOTBSTCTByIOT OII4II
ApyroMy. oco6euno orluqaercrr crrenrp cepua II. ocransur,re rpr{ ctrenTpa
IIOBBOIIflIOT AOBOJILHo yBepeHIIO ToBOpI4TL O CyIqecTBOBalIr4r4 XOre6anr,rs C ue-
pI{oAoM onoJro 160 lrun. Ero uoryaMtrJrr{ryEa Xo cocrarnner 0,01 _0,02-.
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Pnc.2. Vcpe4neunnc
cne(TpLI MoutrIIocTr,r

Cepuu I-IV pacrroJrolr{eHbr

trocJ]eAoBaTeJrbno cBepxy
B }IIIts .4/

CpeguenanelreHubre .[epr4o4r,r orAeJrr,Ho no cepr4rrM paBHbr {68, l1+7, 150'
u 157 Mr{H, r4x cpe4neapu{Merr{secmoe 156 -1 5 uun.

Bo ntopolt r4HrepBaJre Jrr4rrrb KoJre6aurae c qacroroft oRoJIo 2,5.70-z ltttu-l
noBToprreTcrr Ha Bcex rreTErpex ycpeAHeHHbrx cner(rpax r1 [peBbrlxaeT ypoBeHE,
<.noinuofi TpeBorr,rD Ha HeycpeAueHHbrx. Ocrarr,ur,re rraxcl4r{yMbl B aroM rIH-
repBaJre rrJroxo BocrrpordaBoAtrrcfi ot oguofi cepltrr x 4pyrofi, a Ha HeycpeAHeu-
HLIX CleHTpaX OHI4 JII4IIIb B peIKI{X CJIyt13U" AOCTI{IaIOT ypOBI{fl, COOTBeTCTByIO-
rqero BepoErHocrr4 O : 0,05. Mrr npo6onaJrr4 r4cr(Jrro-ram, 160-InI4IIyrHr,Ie Ho-
re6aHufl rd3 coorBercrByrotrIrrx BpeMeHHr,rx pfl[oB, oAHaHo oRa3aJlocb, rITo,

trOC,Ie I4CHlIOrIeHI4fl OCTaJII'ELIO I{aHCI4MyMr,I OCTaIOTCE B CIIOI(TpaX IIIOUI-
HOCTI4.

tr4u:repna.ir iracror Ha prrc, 2, 6 tpegwaBJlrer oco6rtft r,InTepec rro [ByM
rrpIaqIrHaM. Bo-uepnrrx, Bbrqr4cJreEur,re IraMrI (BepofrHocrrr JIoII{HofiTpeBorr4)
flBJrflrorcfl xapaxrepr{cr:rnxofi yBepeHHoro o6napyxerulrr oAHoro ilI{Ka, Ho rlplt
AByx u 6oree ttlaxax, TaHr{x H{e rro BeluquHe. BepoflTuocr}, AoJI}r{Ha 6rrrl ntenr,-
ure. Bo-nropblx, aror r{IrrepBaJr nprlMepno ooorrerorDyer r{HTepBaJry p-r{ogr.
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?uc. 3.-Itpranrre npeo6pa- f(laD.sosaHrft tDypre
Cn.romnan rlrlulg !- EJrE ce-
pva l,
IIyEH.r'I,IpHas 

- II,
rurplrxonaa 

- III,
IrrTprrxnyHHTr,rplrafl 

- airfl ce-
pulr IV

/6,/z
IJrfl noropbrx cyqecrByer cJreIyrcqafl BaKoHoMepHocrB (CM.,

01: [60 (" + * +1") ,

' r'ot'// J

Hatrpr,rMep, [12]):

(8)

xAe o (n, l) - qacrorrrr p-MoA c paalr4qubrMt4 nr l; n - qeJrr,re uuc.na, I :
: 0, 1,2,3 u e - uarrrft uoupanouur,rfi .ureu. BxoAsulas n (B) Aroo - rroc-
'ToflIrHaE Berrlrrr4Ha [Jrfl Aaurroft area4rr, a paaHocrb coceAurrx no qacrore
.p-MoA Aror - rosru ilocrorrruafl, u 2 pasa MeHbrrrafl, rreM 4010, Berr{srrHa,
TaHr.rnt o6paaolr, uara6oree Balr{Hbr rpynnoBEre cBoficrBa Mar(cr4MyMoB Ha
prtc.2,6, u ltoxtuo rrorrbrrarbcs npoBepr4T6, cJreAyror Jrtr Mancr4MyMbr oAr{H
sa Apyrr4lr qepeB onpeAeJreHHr,rfi r,rntepnarr A(Dl. Mrr aro c[eJraJrrr, rrprruflB Me-
ToArlr(y, flpr{MerrflBrrryroca n [121.

.(.nn narH4oro r{B qerr,rpex c[eKTpoB, rrpeACTaBJreHHbrx Ha prrc. 2,6, mw
rrroryq14ru upeo6paaonanra (Dypr,e, Hpr.rBbre r(oropbrx rrpeAcraBJreI{Lr Ha
,prac. 3. flepnrrft cJreBa MaHcr4MyM nprdBrrx prac. 3 o6tqcHsercfl r(oHerrnocm,ro
ptr4oB, AJrrr noroprrx uafi4ensr upeo6paaonauun (Dypr,e. Sror MaHcr4MyM co-
,orBercrByer Aor : 6.10-4 Mr{rr_l, r. e. [rary, c noropbrM HafiAeHbr ycpe[HeH-
H6Ie ctreKTpr,r. Taxr.rlr o6paBoM, paccMorpr4M nropofi cJIeBa Mar(cr4MyM nprrBblx
,pT9. 3. Eyy coorBercrByror BHarreHr.rfl B rpeAeJrax or 3,6.10-a [o 4,8.
.10-3 uran-l. Mornno cqr4Tarr,, qro Bce arerbrpe Hpr4Br,re Aaror,qoBoJrbHo xopo-
mo corJlacyrcqr4ecfl SHaseEr4E paSrrocTr{ qacroT cJre[oBaHr{E MaHcr4MyMoB oAr4H
3a ApyrlrM Ha crrenrpax Morr{Hocrr4. Ho uocronbr(y cpeArree BHaqeHr4e aroft paa-
HocrLI Aro, - 4,2.19't Mr4H-1, [orrru rar(oe ]Ke, r(aH rrpelrroJraraeMoe rraMr4
'qacroTHoe paSperrreHr.re IIolyqeHHrJx HaMrr cner(TpoB MorqHocTr,r, To aTr4 pe-
SyJIbTaT6I CJIe,{yeT paccMarpr4BaTb JrrlrrJE, r{aH rrpe[Bapr{TeJrbHbre, z rax seo6-
xoll4Mo rrpoBepr{rb Ha ocHoBe $orooreHrprrqecnrlx ua6nro4euuft RW Aur,
rrpoAoJllnarotrIr4xcfl B rerreur4e cyror( B .r ralz 6olee. TaH .mo urr 6y4eu r4B oc-
'Topoxtuocrrl cqrlTarb Aco, : 4,2.70-B r,rr,rH-1 BepxHr{M upeAeJroM BHarreHufl
Aro, gnn p-MoA y RW Aur.

3. O6cpx4elrr4e peayJrbraroB

Couacno ttSl RW Aur pacnorolr{eHa Ha paAr{arr.{Buoft qacrr,r aBoJrroqr,roH-
Horo rper(a BBeB[br c uaccofi I,5 Ma Halr4arpaMue <a{Sexu4BHafl reMnepary-
pa - 6onoMerpr4qecnafl cBerr4Mocrr,), Bonouerpuqecxan cBerr4Mocrb RW
Aur oqenraBaercfl B [t3l xax lg LlL"2 0,74.3ro auaqeHrre Bprrfi Jrrl Mo]r{er
ipaccMarprrBam,cfl RaK xapaxreprrcrr{Ka aHeprrrrl, raaryvaeuofi {orocSepoft,
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Ta6nirqa 2

Ilepuogor fio.rre6a Hur"r, mrlu

R:1,7 RO R :2,3 RO

N:2

ao

1$

89
209

303
7g

Do

Pt
t
8r
8z
F

l:1,5
Ip:2 lu:3
I

ao

49

108

30
40
55
71
oa

52

62

94t

27

184

l)z

B9

t7L
402

581
i51

58

77

106

136

180
99

98
148
326

97

140
269

633
915
238

oo

1.22

166

214
283
156

raH Hafi Ha perrrcrporpalrMe cner(rpa RW Aur, npr4BeAerrHoft s [13], (roro-
c{epnrre lruuuyr uorJrotr{eHr{fl HeaarrerHr{, Ho rrpeo6.na4aer r4Blryqeur4e xpoMo-
c{reprr r4, BoBMo)r{Ho, rrporf,}r{eHnofi o6orosxr,r grofi BBeBAr,r. Bo ncanou cny-
qae, ecJrrr Mr,r 6yAeM cqr4rarr,, r{ro sHaqeHue lg LlL6, npr{BeAeHHoe B [13],
xapar(TeprrSyeT ToJrr,Ho {oroctfepnoe r{SJlyrreEr4e SBeBAbr, To, rrpr.rHrrMarr IIo.
[13] nns a{{exrranuofi teuneparypbr BuarreHue lg T*: 3,753, troryqr4}{ BHa-
qeHue R : 2,3 fi6, Itoropoe CJIeAyer cql{rarb BepxHlIM trpeAeJlol\r paAI{yCa
RW Aur. ,{rn roro sro6br orleurrrb Hr{inHrrft rpeneJr paflrlyca RW Aur, uprr-
MeM AJrfl cBerro[ocrrr srraqeHrre, ],IeHbruee e 4,8 paea (Ig LlLg: 0,06), srO
trpu6ruBureJIblro coorBercrByer paBruqnrc Ha6ilroAaeMoro Mar(cr4MaJrbHoro.
rr MrrHr{MaJrr,Horo 6necxa aroft sBeBAbr Ha 7,7"'. Iloryuralr R:1,1 J?6. flpn
DToM MBr rrpeHe6peraeru 6oloMerprlqecKofi tronpaBHoft, r{oropar g.na RW Aur
IvIaJIa.

B ra6r. 2 npegcranJreHEr Buaqeuur (ryugaMeHraJrbHoro rrepuo[a utreprro-
AOB HepaAr{aJrr,Hr,rx noJre6aHr.rfi MoA Pz, Pr, f , 9t, 92, BbrqI/IcJIeHHr,re Har[r4 rro.
l74l l,ls noJrr{rporHbrx r{oAerrefi c paanrauHbrMr{ B}raqentrflMrr r, trpr{ a{acce"
BBeBAbr 7,5 Ma r{ paAr4}rce B npegeJrax or 1,1" go 2,3 Ra. flun yupoqe6r4rr pac-
qeroB, HaK rr B 1141, ileprroflbr HepaArraJrbHr,rx noJre6aHrafr nafi4enor rlptr I : 2,
a {yHAaMeHraJrbHr,rfi repr{o,q F rrpu I : 0. Mrr gonycnaeM AoBoJrbHo mr4poltufi
nrr6op Mo[eJreft - or rroJrHocrr,ro r{ouBexrlrsnoft Ao (crar{Aapr}rofi). }tan nug-
Ho r{a ra6Jr. 2, o6uapyxreHrroe rrarrrr }'RW Aur KoJre6aHr,re c [epr{oAoM onoJro.
160 nrzn Molr{er 6r,rtr, oroxAecrBJreHo c $yu4anreuraJIbublr\{ Horre6aur,reaq rTlru
c g-MoAaMr,r Hr4srrrrrx IIop flAKoB. Eoree Bep o fl rHr,rM rrpe[craB Jrfl ercrr oTo]nAecrB-
Jrerrr4e c syugalreuTaJrr,Hr,rM Hore6aHr.rer,r, paAr{aJrbHr,rM r4Jrtr HepaEr{aJrbHr,rM,.
TaH ftaH nepr4oABl g-MO[ Or{aBbrBaroTcfl cJrr4runoM 6onr,mraura, Sar,rcr(JrroqeHr4eM
Tex cJlyqaeB, Kor[a npeArroJrarae],rr{e 3HaselF-U,fl R 6flrasxu n Hr4]r{r{eMy rrpe-
AeJry.

Pacclrorpr,rlr relepb BeilrrquHy Aoro, nxogaqyro B

p-MoA, Koile6aHufi. f(an raasecrHo, [JIfl rIoJII4rporrH],Ix
cJreAyroqee cooTHorrreElre :

(lt lMe),t,
Ao, -' (Ar'rn)o _-

1R1Ru)"/, 
, (e)

rge (4to.)6 - BHaqeur,re Ac,r6 [Jrrr AaHHoI,i MoAeJrr{ tpu M : lMs, R : lRo.
flocxo;rrxy coorHorrreuue (9) ropaeno 6oree qyBcrBrrre;rbuo I( r.rBMeHeHr4flr\I pa-
Er.-yoa, qeM l,raccrJ, To oHo MoiIieT cJryi(I,Irb [rfl noryqeHr.rE paAl4yca RW Aur
uo ua6nrc4aeMoMy Aoo. ,{,.n4 RW Aur upl4Melr }Iaccy 1,5 M6. Cuauana pac-
cMoTprrM IloJruTporrHyro MoAeJrb c ! : 3, Hotopaa, HaH rrSBeCTHO' trpr[MeHr{Ma
g.ra Connqa n uoxrer 6or:rr, upnlreHeua H RW Aur, naxo[fl[Ieftcfl no [131
Ha pa[rrarrrBr{oft qacrlrl aBoJrloqlrouuoro rper(a. Ilpuueu (Aroo)a :
: 136 lrxft1 : 8,2.{0-3 Mr4H*1, BHaqeHI4e, troryqeHHoe vB ua6nroqeuufr
Conuua [15]. HafileHHoe HaMu I43 Ha6rIoAeHIdfi RW Aur sRaserrr4e Ao1 <
< 4,2.10*3 uuu-I (70 Mxfq) npu6uuer,nerblro B 2 paaa lreHr,mee, qeM A6e6.
gna aroft BBeB[br, Har( crleAyer r43 (9), rI coorBercrByer paAl{ycar Rl Rq > 7,1 .

Itar nr4uo I4B pacqeroB co6crBeurrbrx qacror HoJre6aurrfi AJrfl troJll{Tpor}"
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c tror(aBareJrflMr{ v < 3 [14, 16,77), c yMeur,[reHrrerr v Bo3pacraer Beiluqr4Ha
(Aro)o, H-o He crirJrbHo, upu6nuaureJrbHo Ha 15070 , garxe 4,rr npafiunx Buaqe-

[rrfi r : 3 (corueuuar uoge.rn) ltv : 1,5 (nonnocm,ro noHBexuannas uoge.nr,).
Tax.rro r,rg coorrrorrlenua (9) ra na6rrcgaeMoro A6e Blrecro RlRa) l,l np,a
v :3 roryquM RlRo> 1,2 rpu v : 1,5.

Ornretr,rnt rarlxe, uro Hpzcrenceu-,{ancraapA [1Bl HameJr rag nu.rncnenrafi,
c Jre4ylorqrre upn6 nraarare JrbHbIe c o orHorueHrr fl :

(r0)

(1 1)

troKasaBrrrr4e, qro rrpr{ o4rlHar(oBoN,r paAr,ryce cyqecrByer nlrrur, ne6oJrblrroe
paaruque B BeilI4qlrHe Aroo uexrgy SBeBAarrr{ rnanuofi nocJreAoBareJrbgocrrr,
HyrreBoro (ZAMS) u cornesuoro (EMS) Bogpacra. flpr.rneuna x RW Aur co-
orrrortrerrr4e (10) r ^rroAcraBJrflfl B rrero [oryqeHHoe Ha[,rr,r BHaqeurae Aotr, uo-
ryqI,IM RlRa > 7,04. xors cserraMocrr, Rw Aur Bbrrrre, qeM y areag r.nienoft
IIOCJIOIOBaTeJIbIIocTI,I HyJIeBOro BOapacTa, qacTIIttHO ATO Mo]IieT 6rrtt nr,r3nauO,
KaH MbI yE(e orMeqaru, 6onr,rurar,r BHJTaA0M r{BflyqeHr.rfl xporr,roc{eprr.

^__Taxulr o6paaorr, IregaBr{crrMo or roro, qro Botrpoc o nsr6ope lioAe.nu 4nrRw Aur flBJrflercfl Ar{cr{yccr4o,Hr{M, Mr,r, gurn" 4oiycxas 6on-rruyro cno6o4y
l?IoM nu6gpe, troilyqaeM orleHr(r4 paluyca ro Berr4ru,rue Acor,' 6nrasKr.re H
RlRo > t,7. 9rr,r oqeunr,r pa[rryca r,e nporrrBoperrar oqerxaN{, ocHoBaHHErM
Ha cBerr4Mocrra rz a{{ex:rusuofi reMrreparype, Ho orrr4 MeHr,me oqerroK, uafiAen-
rrblx B rrpeAtroJrolxentrrtrr, qro na6.irrogaelruft uepaog or(oJro 160 nrrn flBJrflercE
{yn4aueuraJrbrrbrM nepr4oAoM. TaH.rro caua oitrenra Ar,:r 4la RW Aur, noa-
MO}}(HO, SaBblrrreEa.

flpegnprannraE HaMI{ trolrbrrna o6rscunrr, HopornoneprroAflqecxr,re r.raMe-.
rreIrI{E BrrByaJrbuoro u rau{paxpacuoro 6.irecxa RW Aur rro6a.nrnrrnra xo,ne6a-
Idl/'tt]l'4ll atofi areagr,r rroxaabrBaer, qro raxoe o6tgcneulre BoSMolItHo, Ho AJIE
yBepeErrr,rx BbrBoAoB ueo6xo[rnuo npoBeAeHr{e 6onee AJrr4Terrbubrx Herrpepr,rB-
nrrx na6nro4eurafi. flpe4napnreJrbHo HaMrd BrrAeneuu 160-ur,rHyrHoe Hone6a-
HI4e r{ pfl[ none6anrfi c [eppIoAaMI4 B rrpeAeJrax t0-80 Mr{H, oro}r{AesrBJrfle}r];re.
c {yu4auenraJrrHbrM xone6anlrem r4 p-r{onaMrr. Aunnury4r,r Hone6annfi (xpo-
ue 16O-ruranyrroro) tropffAxa rbrcflsHr,rx aneaqnoft ser[srourr. c.negyer otire-
rr{rb ABa BaErHbrx orrusr4fl BoSMo}nHbrx p-lroA y RW Aur or corHeqHbrx p-r!ro[]:
I{x aMtrJIIltTyAbI rIpI4MepHo Ha ABa [opEAHa BBIITI0, qeM y coJlHegHr,rx, a rltx IIo-
p.s,(oH 7?, BepoflTHO, Hrdxre, qer{ y corHesHbrx. Sro ynaar,rsaer 111460 Ha orJrr4*
qr4e MexaHr4aua noa6yx[eHr4fl p-MoA y RW Aur, nra6o sa neo6xo4r,rlrocrr,
unoft raureprperauran nore6arufi 6recxa RW Aur c repr4ollaMlr 10-80 rurri.

B nactogrqee BpeMfl, ItpoMe co.nuqa, troilyqeHlr Jlr4rur, [epBrrre peayJrr,Tarrr
uo r.no6anr,urrlr xone6aurdfiM, B sacruocrrd p-MoAaM, y BBeBA IlO, lS-ZOl.
on,r, nax , Eaurroe r.rccJreAoBaHrre, Iry)fiAarorctr B noATBep?fi[errr{r4, no y}He.
cefisac crauoBr4Tcfl ouenragnoft ar(TyaJrrruocrt, rrpoBe4euran na6nrogarernir"rx
r reoperulrecxrrx r4ccrregoBarrrafi n 4anuoM HarpaBJrerrrrrrd.
_ Hartoneq, orMerI4N4, qro Mbr lre yqr.rrbrBa ru r,r*ttur cna6oro KoMfroHeHTa.
RW Aur. Cee4eurax o ero 6necre fiporrrBopeqr4Bbr. Ero nraayanr,Hafi Berlrqu-
ria no [21] ll ,5'n,al.o l22l 73,0"'. Cuexrpanrur,rft rrau dlVI 0e [21]. Taxrrr o6-
paBoM, BJII{flrrI4e Mo}I{er 6r,rrr, saMerrrblM rJraBHbru o6pasolr tta Berrrqr,Iu},I B rro-
toce. r, rro yBepeHrrrrfi yuer ETOrO BJrr4flrrr4fi troxa qro BpEA Jrr4 BOBMOIT{eH,

Anropn 6naro4aprrrr sJreHy-Hoppectror{Aeury AI{ CCCP A. A. Eonpqyxy,
foxTopy 3. (Docca ((Dpauqran), npo$eccopy B. ,{aeu6oncxoMy (flo:mura),
B. A. I{oroay Ba o6cyrxteirrae 

- pbaynrraror AaHrroro tlccrreAoBaHufl?.
C. A. EonnapeHr(o Ba npoBe[eurre Bbrqr4c re:ruin na DBM.
[ena6pr, 1986 r.
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I/An 524.3

PESY JIb TATbI TI3}IEPEIJTilfl"
MATHMTHOIO TIOJIfl tIflTEH

C I{SBbITHOM COIEP}I(AHI4fl XPOMA Y f CrB
IIO JII{HVIJIf, t'4254,33 A CrI

C.I{. Il;rauunga

V Ap-aneagn pCrB (rlrn nenyJrflpuocrr,r Sr-Cl-Eu) rro rrr.rtrrrr xpor'ta 1"4254,33 A nr,lrron-

Eenbr r{3Mepeur{rr Mar.Hlrrlroro rloJrfl. flo cononyrrocrl{ Irailrrx raarrepenraft lr uauepeulrii Ce-

BepHoro r,r gp. [13] ycrarroBJreuo, rrro B paBur,re ceaorrbr c rreplroAoM BpaIqeELrE aneagrr na6-

.JrroAarorcfi ABa rr{rra KprrBbrx 6recxa (puc. 1). }taxt4an ftpIrBaE rlpoMoAyJrr{posaua xo[e6a-
Er,r.flrrr{ c xapanTepubrM Bpelterret{ a 5 paa ROpOqe OCEOBIIOIO, Saau lrartcrauyMoB 3Tl4x RoJIe-

,6aur.lfr na ognoft npnnoiil coorsercrnyror @aaan MrrHr.IMyMoB na gpyroii. flpegnonaraeuoe
Bpclrfi r4aMeneulra (<nepennrouenraa>) Marrr,rrrroro rroJrr o? oAuoro rl4rla K ApyroMy Merrbrrre

t3 cyt. flrtuxparnax MoAyJrflqr.r.s r,r {aaonrre coornorrreul{fl ocraBaJlllcb B Terleur.re Bcero

1 7-netrero rrrrrepBaJra ua6nro4eulni Her,rBtr{euubrturl.

Cgelauo flpeAfloJloxteur{e o roru, .rro o6tr.Ino na6lrro4aenroe Marur.lTlroe rroJle SBeBAbr EB-

fiflerca cyrreprroBr,rqr{eii marrrr:ntrx uoleir rrflTerr rrJlr4 rxe no xpafineii uepe rroJrE rrfiTeE Aa-
.tor necounii Br{JraA B perficrpr,rpyerroe rroJre,I1.r. @ant ([epefirloserrra), BoBMo]ttHo, o6'l-
flcrflercx flepeMeggocrbro Marrrlrrubrx noleft ngreg. CelrluagqaurJrerree rrocrogrrcrBo RoH-

,(pr,rrypaqr,rn rrflrerr roBoplrr o cta6octn noHBeRrI{BHoli o6oroqxu 3BeBAbr.

THE RESULTS OF CHROX,IIUT,I OVERABUNDANT SPOT NIAGNETIC FIELD
I\{EASUREMENTS ON p CrB IN Cr I t\4254,33 A LINE, bv S' L Plachind'a' - The

magnetic fielcl measurernents for the Ap star p CrB (the same type as SrCrEu) were car-

rieJ out in Cr I tu4254,33 A line. Using the pattern of our observations and those Severny

et al. [13], it has been found, that cluring various seasons, rvith the period of star rota-

tion, two types of the magnetic field curves are observed. Each curve has been modula-

tecl rvith the variations five times shorter than the basic one, the maximum phases

on one curve being compatible to the minimum phases on the other' The suspected time
oI variation (<commutation>) of the rnagnetic field is less than 13 days. The livefold
mo4ulation and phase ratios remained constarlt over the rvhole t7-year interval of obser-

vations.
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It is suggested, that a regular rnagnetic fielct of the star is a supcrposition of spots
magnetic fields, or at least the spots magnetic fieids make a signilicant contribution
to the f1., being measured. The status of <commutation)) can be probably explaine4 by
the variability of the spot magnetic fields. The 17-year long stability oI the spots'cori-
figuration speaks about the rveakness oI thc convective envelopc oI the star.

3nea4a 13 crB (HD 137909) - o4ua rda Har46orree r.rccrre,qoBaHHbrx MarHr,rr-
Hbrx 3Be3A. rIO rUny trer(yJrflpH0crr4 orHocr{Tcs n sr-cr-Eu, cneHTpaJrr,no-gnofi-
naa. Sneaga r4Meer ctreKTpaJrr,Hrrft xracc AB, y cnyrHrrHa cnexrpa.nr,rlrrft
KJracc F5, o6a o6reHra qerBeproro r(Jracca cBer[Mocrra i1]. prrrrrr4e B flpr(oc_
rr4 or(orro l-2"'. Op6uraur,nrrft uepuog paBeH 10,6 r.
"^- SnanonepeMeHHoe Marrrlrrnoe norre f 0 CrB 6r,rno o6uapylneHo Ba6xoxolr
[2] uo sororpa{uugqTuM r4aMepeHr.rflM, Ho xapa*rep trepeMeHHocrr{ ne 6rrn
BbrscrreH. Creftnraq [3] uarue.n, .rro na6"nrogeuus Ee6xo*i ,o"y, 6rrrr, y4os_
JIerBopr{TeJlbrro orrlrcaHbl neprroAoM onorro 18,5 cyr. O6rqeuprauaroe BHaseHrre
ueprro4a 6r,rno yctanoBJreno flpecronolr u Crapveu [4]:

J. D.p.c. : 2434277,5 + lg,4B7E. (1)
B [5] anroprl rlo ctrer(TpaJ]bl{blr,I r4ccJreAoBaHr{flM r} rrngr.6,roft v 6runt;11eir

un$paxpacuoft o6nacrgx ycrarroBraJrr4, qro n arnoc{epe p crB cyrqecrByror
TeMrreparypHEre Heo,qHopoAHocrr4 rro troBepxEocrr{ BBe3Ar,I, npr,rqeM 6olee srr_
conyrc TeMueparypy, seM rreBosMyrqeHrras arMocsepa, ralreror o6nacrra, xoro-
pble cBgBaHbI c MarHr4TIrbrMr{ rroJrrocaMr,r.

^ J.qo*.a Sororpa{rauecxr,rx r4ccJreAoBanr.rfi noee4eur.rfl MarHr4rHoro no.na y BCrB [2, 4, 6-8], ony6nr.rxonaurr {oroonexrprlqecxr.re r4gMepeur{fl c noMoulbro
rroJlEprrMerpa B Hpbrrrbflx loAopo[uoft .uraur.ru HB t9], r43MepeHrrf, c MHororle-
JreBbrMr4 MarHr4roMerpaura [10-721, a raHiHe _r{3r{epeHr4f Ha MarHr{roMerpax
Iro o4nofi^cuenrpanluoft ilrr:r.ut4 t13-151. B tt3] uauepeuraa BbruoJrHeHbr rro
trrvl:arr),"4254,33 A C1. I, n I74l - rro rrr4Hr.rvt),,4520,2 A'Fe II u s [15] ,u**"
tro JIr{Hr4r4 },"4254,33 A Cr t. tr4aruepenrar B HpErJrbtrx HB u rrar\repeur4fl c MHol.o-
qeJIeBbrMI4 MarHr4ToMeTpaMr4 y,4oBJreTBOpr,rTeJrr,Ho orrr{cr,rBaroTcfl Ar{rroJreM
B paMKax MoAeJrr{ HaHJTOHHOTO poTaTopa.

(DotorpaSraqecnue, a taHxre {oro5nexrpuqecftrle r4Br,repeHrlrr Margr4rHoro.
IIOJIE IIO OAI4HOqHLIM C[eHTpaJIbHBIM JII4HI4flM He IIOAAaIOTCfl yAOBJreTBOpI4TeJrrr-
HoMy otrl4caErrlo Mo,qeJlbro [ranoJrE. 3ra cr.rryaqr4fl flBJrrrercn o6rqefi npaxrr,r.re-
cnl4 AJrE Bcex SB0BI' AJrE ItoTopblx cyrqecrByroT yBepeHHo orrpeAeJreHHr,re Hpr4-
nste H6 

-c 
rrepr4oAoM Bpalllelrl4E. I-Io xax r,IarHrrrHble, TaK r.r cler(Tpocfiorr4rre-

cr.ue u {orouerprauecr{r4e r43r{epeHr4fl noArBep}flAaror Mo[eJrb HaHJroHHoro po-
raropa. Paarrnsr4s Melr{Ay $ororpa$zuecxurn, ua6nrogeur.rrrMr4 MarHr4rHoro,
troJrfl ril {oroanexrpuqecxr,IMu B npr,rJrr,flx Hg n [16J 6wmr o|rnclrenrr oruu6xa-
Mr4 rloBI4III4oIrIl6Ix rnsrtepenrafi Hecl{Mr\.Ierpr{.rHrrx 6nengr,rpoBaHubrx Beer{aHoB-
cKr4x r(oMrroHeHToB npu sororpasra.recxonr r{eroAe. Srouy SaHJrroqeHr4ro rrpo-
Tr4Boperrr4T pa3JIr4lII4e Meln[y HpI4BbTMII MaIHI{THOTO IrOJrE, rroJryrreHHbli\rr4 Ha
MarHr{ToMerpax IIo or[eJIbHI{r{ Jrr4}rr4flM MeraJrJroB rr tro BoAopognofi rm[trrtt,
TaH KaH oruu6xra ouy6nuxoeal{Hbrx IrBMepeuraii npaxulsecnr4 ogranaxonrr. I{e:
coMHeI{Ho, rlp}IcyrcrBylor peaJrbHr,re paBrr,rqu[, r(oropbre r,roryr 6rrTo o6yc-
JIOBJIeHLI HeoAHOpOAHOCTI;IO paOIIpeAeJIeHI4fl xIIMI4qeCHOTO COCTaBa rro rroBepx-
Hocrl4 SBOBAEI, a raKlne Harl{rrr4eM co6crseuubrx }IafHI4THbrx noteft y arrrx He-
o4uopoAuocrefi (nareu). floerolry AJrs cpaBHeHr{[ ]rarHr4rrrr,rx Kpr,rBbrx,
IIoryqaeMblx paSrrbIMI{ MeTOAaMI4 14 [O CneHTpaJrr,HbIM JIr4HI4flil{ paSHr,rx aToN,IoB,
neo6xoAnrro yqrrrbrBarr, HepaBHoMeprrocrb paclpeAeJreurg o6rrrr ,rorrrral
cxrrx BJreMeHroB rro rroBepxHocrra eseenbr [17].

C gpyrofi cropoubr, I4BMepelrl,rg MarHr4THoro rroJrfl rro Jrr{HrdflM ((rrf,Turrcrolo))
EJIeMeHTa MorJII4 6rr orserzrB Ha Borlpoc o cytr{ecrBoBaHl,rr4 co6c:rsenur,rx }rar-
Hrarrrrrx noneft y rflreH Ap-snea4 [18, 19].

Ha6.nro4enna

^,^U.ur^^"poroJrlr{rdJrrd 
ua6nrogenr.r' MarHr4rHoro rroJr' p crB ro Jrr{Hrrr.r

)u4254,33 A cr I, HaqarrJe ceaepnrru v [p. B 1g6g r. no'aroft ]r{e Jrr.rgr{r,r Ha
Marur{roMerpe c crruxpouuo-{aaoabrM Aerenrr,rpoBaHr,reM [18]. Harnu ua6rro_
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AeHr{fl BbInOJIIISIIrI ua ,rto4u{uql{poBaIIII6M MaIIII{roMerpe, pa6otarcrqeM B pe-

)fiIlMe cqera nBanroB I201. [poqenypa rraMepenmft orl4caHa s 1271' -O6pa6otna
na6nrcgerr,rft upottano4l4rlacb l{Hrerpl{poBaiuem pactrpe4eJleuu4 7-napauer-
pa Croxca o xo-urype perucrplapyeuofi lunrur no {opuyne [15]

ATI1:
AT, Ll"

\(n,- N,)d(Lx)f \ onlax(t(^l').
a"tu, ' Ai,

ttouryp I{IIrepuOJII{poBaJIcfl ny6uuecxoft cu;rafin-$yunqrzefi, I(oropaf B ftailt-
gofi r-oixe ooielertet "pagreil 

6.NIA?',, Lluu- Marlrl4rgoe pacqeuJreHue, Iy'.
fi N z - r{rlTeHcr4Brrocrrr AJIr 4auuofi AJlr4rrbr BoJrrrbl oproro}rarrblro rroJIfipI[30-
BaHHbrx rro Hpyry nyqr1oB cBera, Al,, u Afr, - trpeAeJILI I{HreIpIIpoBaIIutI
B r(orrrype.

Peayirratu o6pa6ornu Bcex rra6Jrro[enr,rft 13 CrB trpeAcraBJIeEbr B ra6JII{qe.
B ta6.nuqy BoItrJI; ra6gte IIa111u sa6,nroAenua, ony6luxoBalIl{ble s [15],
n na6nrO4env.fl l,Ilfl. CeNr11 nosel,i, B6ItrOIIISHIIBIS COBMSCTSO C B. M. I{.ynurnuO-
BbrM B 1977 r. u o6pa6orarrnr,re rraMu. flpunogrtcfi roJrl(auor(aa Aara sa6nlo-

neuufi ra {asa, noropaa BbIqI4CJIfJIacb coIJIacHo (t). B rerIeIIIIe HoqI4 trpoBo-

,qr{Jlr4cr, MrIoIoHpaTIIbIe I,IBMepeHI{fi, KoropEIe 6ttttu yCpe[HeIIbI. Cpe4nue aua-
,."rt Hs1 co 

"i.4".*"ugpailrunofi 
oruu6moft npI4BeleHr,r B-nocJIeAHeM CroJI6-

qe ta6nrqr,r. 3-seAAO.IXOft O,role.Ie*{bl IOJII{aHCI(I,Ie AaTbI ua6nrOgeuuft, nr,rUOn-

Helrlrbrx na ETA (cr. 3e.nenvyxcfiafi' 6-ru re.necxon).
Peay.rrbTarrr, ,rpu4aruurenrne s ra6nuqe, rrso6pa)fieHbr lra pI4C. 1. flo ro-

prrorruru"oft ocu orror***", tfaau uepuo[a BpaqeHr4fi sBeSAbI COrracno (1).
'Ha6nro4eulr s L977 t. [oHaBaIIbI I(pecrrIKaMI4' rpeyroJlr]IIIIRTI - na6lrc[e-
HI{fl Ha ETA, ocraJIbHLIe naUu na6,nIoAeHIIf - reM}IbIe Hpy}flI(u. Ha6nroge-
nur Cenepnglo I[ ap. tt3l o6oaraqeurr 6BSrJI];IMII Kpyx(I(aMIlI. B uocne4ue'r'r
.crryqae omu6nra coctaunt,o, oI(oJIo 90 Ic, a AJIfl ocraJlbgblx na6nrogenufi lla
prdcyEr(e trpeAcraBJreIIa cpeAlleapr{yetuuecxas onru6na' paBIIafi 1"77 Tc, Ha6-
JrrOAeEEf lra [i.3] 6r,tnn segtrt ArIE Tex AaT,4JIs ItoTopBIx' HpOMe 3EaSeHI4fi
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H anp E)fi erlHocTrr rro Jr fl , yH aSbrB aJr acb rr rr o-
JrflpHocrb. He lrcuo.nraoBaHo roJrbxo oAHo
BHaqeHue 11 ,09 1970 r., Hor4a 6nra ca-
uaa rpy6ax manu6ponna, BHaseHue rro-
rn -l-1920 fc a 3 paaa npeBbrrrraJro oc-
TaJILHLIe MaKCI4MaJIbHLIe SIIaqeHI4tI C N-
IIOJTflpHOCTbTO.

B l22l un coo6ulnnu o6 o6uapy)fier{rlrr
xone6auraft Marnr.rruoro rroJrs y B CrB uo
na6nmgeuuf,M B rrr4urtu )'4254,33 A Cr I
c uepl{oAoM Pz: PrlS :3,6974 cyr, rAe
neplroA Bpaqeur4rr Pr : tB,4B7 cyr. Ho
ue6onruroe qucilo ua6nrc4euufi ne noaeo-
JrrrJro ycranoBr{Tb px4 oco6enuocreft, na
ocrroBe r{oropbrx Mo?r{Ho 6rrno 6u cAeJrarb
BbIBOALI O BOSI{OE{HLIX trpI4qI4HaX TaI(I{X
rore6auuft. 0 /,t / ?1.r,

B nepnyro oqepeAE, orMerrrM, rrro Bce
[a,rrbre Jro]narcrr Ha ABe r(pr{Brne, ,uprro- I#,f;h 'iX*HtT".Tfi-tl,:*'rJ;11;Balrlrbre (or pyr(r{)) Irrrpuxorofi trurlmefi. L4ZS4,AA A Cr 'I (o6txcuouua B
(cu. puc. 1, xpraor,re A w E), r. e. ua6nrc- rencre)
AeHrrfl B paSrrbre ceSoHr,r cooTBeTcTByroT
o,4HoMy I{3 AByx rI,ItroB r(pl4Bbrx. Ilpraueu n o6oux cJryqaEx r{BMeHerrue MarHrrr-
Horo trorrfi c trepr4oAoM BpatrIerrrdfl rrpoMo[yJrrrpoBarro KoJre6anrrrrMu r 5 paa
Kopoqe ocrroBHoro. (Daatr Mar(cr4MyMoB orr{x xote6auuft ua o4noft xpzroftco-
orBercrByror {aaau MrrHrrMyMoB na gpyrofi.

Harru,qaHHBre aa 1981-1985 rr. (30 nsuepeurafi) .rer.nu Ha Bepxnroro Hpr4-
nyro A, a aa 1986 r., tr{cr(Jrrosafi trocJre,qurre ABe rosr(rr,- rra Err]firrroro Kpr[-
ayry "6 (19 ranrepeuraft). floc.reArrrle )fle EBe rorrxu (J.D. :2446683,200
vr 2446703,793) n upe4e r'ax 2o xopomo coorBercrByror xpuaofi ,4.. Orxnoueuue
Tx_or xpunoft E 3,7 n 3,3 o. Bpentennoft r4r{repBaJr Me?fiAy r4aMepeHrreM c
J. D. : 2446683,200 u rpeArrrecrByroqr{}r eMy rraMeperrrleM 

-J. D. :
:2446670,240, xoropoe trotra4aer Ha HprrByro .6, panen 13 cyr. Haasauubre
ABe roqnrd ua xpranofi.4 orue.reubr crpeiloqxaMu. Ceur uair,repeur,rfi sa 1.977 r.
(Hpec'rr,rnra), floryqenHrrx aa 35 uoueft, JrerJrrr rra r(prrByrc .6. B c.ryvae cBer-
rlbrx npyxrnon na6nro4enrrr c 03.08 1969 r. uo 27.03 1970 r. (B uar,repeuufi)
Jroffiarcx Ha HprlByro .4. 3areu 4ra ua6rrogeurar (uepes 92 cyr), 26 s.27.06
1970 r., rro)fiarcfl Ha KpI4ByIo -6 (orrr.reuenrr crpenouxalru). Omnorrerrlre ux
or xpr,rnoft A 4,5m4,7 o. Yepea 20 cyr r4aMepeur4rr 77 u21 .07 1970 r. orrxm,
aolalaror Ha Hpr,rByro zl (or:lre.renEr crperoqHanru). ornnoHeHr,re ux or npuroft
B 2,3 u 9,7 o. C"ne4yrorque na6rro4enrafi Hasr4narcrcfl qepea 60 cyr, c-18.09
1970 r., BaxausrBarotcs 14.08 7971 r. (9 neuepenrafi) r.r norHarca Ha r(prrByro
6, TaHrau o6paaou, Eal4MeHblrrr4ft npelreunoft raurepna.r Melr{Ay na6nrofteuua-
MI4, B TeqeEr4e HoToporo [por4cxo[nJro ([epeHfiIoqeHueD MafHr{Tr{oro rroJrfi c o[-
nofi Hpr.rnori rra Apyryrc, 13 cyr. C gpyrofi cropoubr, Mr,r Br4Ar4M, qro AaHHLre
B paMxax npr{BeAeHubrx ourra6on rrotraAaror nr.r6o na oAHy r(pr.rBylo, .tr1160 Ha
Apyryrc, HeeoaltoxtHo BrIAeJII4Tr, Toqr(r{, tro rroBo[y r(oropr,rx MoEtHo 6rrno 6rr
cHasaTb, qTo oHu cooTBeTcTByroT trpOMe)fiyTOrIHOMy COCTOflHr,rrc MarHlrTHOrO IIO-
lItr, T. e. MoMeHTy ([epeKilIoqeHrIflD. CJreAoBareJrbrro, Mr,rrrr4MaJrbHrrft npetreu-
rJoft r,rurepaaJr Me)fi[y ua6nrogeuraflMrd AByx Trr[oB MarHrrrHr,rx KprrB],rx B
13 cyr - repxulrft npe,veuuoft [pe4eJr AJrr4reJrbuocrrr (trepenJrrcseHr,r;). B re-
qeEI,Ie 77 ;'l.er [pe[craBJreuurrx na6rro[euraft Hparuocrr MogyJrnr{r4tr, paBrrarr
rrrrtr, IIe I(BMeHflJracb, He rtalrenfl.Irl,tcb u rfaaonrre cooruolrreHl{E.

Itanoe o6sscnenr,re Molr(Ho fipegJro]Hrrrb AJrE o6napymeuuoro troBeAerrr(rr
MATIII4TIIOTO IIOJIfl Y P CrB IIO I43MEPEtrI4flM B TII4HATTX4254,33 A Cr I? V UC-
cneAyelrofi sBeBAbr cnopocrb BpaqeErrtr BoHpyr co6crnenuofi ocll MaJra, tro-
SToMy B ee cfier(Tpe He ra6nrogaetcfl pacqelJrenue nr,rnuft Ha r(otlltroHeHTbr,
qro He [oSBOJIfler ]ICCJIeAOBaTb paclpeAeJrerrr{e trffTerr xl{MEqecHoro cocTaBa
tro rroBepxgocrtr c rroMoqbrc cyqecrByroqffx MeroAos [{7]. Ho uo auaJrorrrtr
c [pyruMrr Ap-anea4arrru (crrr., HanpuMep, [23]) Mornro trpeAtroJroxrurb, sro
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Pwc. 2, Peayrrratrr Sororpa(puuecrtlx ua6lro4errurl Marurlruoro
c ileprroAoM BpaIIIeHI4E sBeBAbr

r -no [2], e - no Lri,a - uo [6], a -no [?], I -uo [8]

/ ?p.t,

norx B CrB, cnepuyr,re

xpolr cx.oHqeHTpr4poBau B lrnTrrax. Ecnlr uaruuruoe noJle trBilfl,ercfl AI{uoJIb-
HbrM, To Mbr I9JI]I{II6I 6rr,nu 6u B pa3rrrJx trflTHax BI'IAST}, paBI{bIe yqaCTKu trI4-
troJrfi I4 r(ar( CJIeACTBLIe B paMI(aX MOAeJII{ HaI(JIOHHOIO pOTaTOpa perl4cTpllpo-
Barb BbrcoxoqacTornyrc MoAyJIf,IIurc o6qefi xpI{Bofi }IaIHuTHoIO troJIfl. Taxoe
o6rscneuue Mo)fier 6rrrr, suonue npaBAotrogo6HbrM, ecJrrr Ha6JlroAaercfl ToJrE,Ko

oArIa [poMoAyJrrrpoBarrHafl I(pr{Bafl, coxparrflrorqag cBoLr IIapaMeTpbr Herl3]IeH-
Hr,rl,rra so BpeMeur.r. flocne4uee cJreAyerrlsHeo6xoAl4Nlocrr{cra6l,rJlbHocrl{ arMo-
c$epbl g;rn pa6orrr AraS{yBI4oHHoro MexaHI,rBMa, qro6r,I o6ecrtes1aT6 noBepx-
EoCTEbre aHoMaJrr{rl xr4Mr{qecHoro CocTaBa. B naruelr ffie Cilyqae Mbr Ha6JrroAa-

eM trpr4 HSLIBMSHH6M Ilepldo[e Bblcoxoqagrorgoft cocTaBJlflIoqeft ABe paBHbIe

npr{Bbre P, n uporraBo{aae. 3ro uosnoilEer c[eJlarb Br,IBotr o roM, qro perrlcr-
prrpyeMoe o6rqee rroJre BBeB[br flBJrflercfl r{Jlrr cyrreploBlrrll4efi Marunlrubrx rlo-
-trefr 

nareu, rrJlr4 )fie rro KpafiHeft Mepe noJIfl lrflrer Aalor BecoMblft BHraA B Ha6-
Jrro[aeMyro BelIlqIIHy f1"1. PeaynrTaT cIIpaBeAJII{n, BoBMo}I{Ho, He ToJILHo trJIfl

B CrB - pflAoBofi Ap-aueagr,r. Itpoue roro, caMu MarHrrrubre rloJrfl rlflreH fle-
peMeHHbr B cr4Jry o6Hapy)fieHlroro &aHra (repeKJIIoqeHI'IE)).

AnalnaupyeMble Ha6JIIO[eHI4E OXBaTLIBaIOT 17 ner. BCe ato BpeMfl Coxpa-
HflJraob rrflTr4l(paTHaE MoAyJrflr{I{fl r.r {aSoBbre CooTIIoueHI4fl AJrfl o6el4x I{pI'IBbrx
MarHrrTrroro rroJIE, T. e. HOJrI4rrecTBO I4 nOJIOlrieHI4e rrgTeH IIa rIoBepxHocTI{ SBeB-

Abr ocraBaJrocb HeraaMerrrrbrM. 3ro ronoprar o cJIa6ocrrl KoHBer(TLrBEoft 060;10'r-
r(rd BBeB[br, ee aHepreTrrqeoHofi HeCIIOCO6H0CTT{ [epeorpallBaTb 3a HaBBaHHLTft

npoMell{yrol( BpeIleHII HeoAHopoAHyIo crpyltrypy arMoc{epll B orJII4qI{e oT

cr.rryaqrrl{ rra Colrnqe. Cpanueuue, HoHerIHo, ycJIoBHo. Ilntua MarHI{TIII;Ix
BBSBA trMeror CyIqeCrBeHHo 66[bmlre Maclrlra6bl ltpoMe roro, SCJIII BbIBo[ o
ToM, rrro rroJrfl rrflrerr Sopullpyror o6qee MarHrrrrroe rroJre Ap-BBeBA cnpaBeA-
JrrlB, ro Hanpfl)HeHuocrll lIarHI,IrHoro rIoJIfl B eTllx Ilflrllax I{oIyT-6blrb^ lgqlo
6orr,rue cofiresubrx. ,(ra upurtepa Mo,firo rpl{Becrl4 3Be3[y HD 275441 ,
y Itoropoft I4BlIepeHHoe rloBepxHocrHoe rIoJIe Aocrrrraer 34 xfc.

Ha puc. 2 noHaaaur,r pesyJrbrarr,r $ororpasr,ruecr(r4x Ha6rroAeHr4ft r'rar-
Hr,rruoro roJr.s B CrB, crepiryrble c nepuo[orr Bpar]IeHrrfl corJlacuo (1). Ilepe-
npr,rr BpeMeHHoft uHrepsal n 38 JIST, r. e. oI(oJIo 3,6 op6r.rralluolo neplloAa.
Orlreruu, rrTo eCJrrI [oACqI4raTb {aarr aro1o nepl{oAa [ilfl ilepeqflcfleg-
Hbrx Ha6rrroAeHlrfi no OopMyre J. D.p.. :2425156,541 + 3873,0 E [1], rue
J. D.0., - IoJrIraHcr(a.E Aara neprdacrpa, ro HeBoBr[o]ItHo ycragoBr{Tb npeA-
rroJrolr(eHHyro [4] aanucraMocrb BeJrrlrrr{Hr,r Harrpfl}I{eulrocrrr rloJrff B Mr4Hr{N'1yN'Ie

rrJrr{ B Mar(cr4MyMe oT saSbl op6uTaJrr,Horo ileplIoAa.
Ecrra racxoArrrb rra rrpelnoirox{errrr.fl o roM, rrro o6u1ee Marlrr[Tlroe rroJre 3Be3-

[bI c$opMllpoBaHo n6JIEMI4 nflrelI II y p CrB cyrqecrBylor I,I coxpaHrllorc.a Bo'

Bper{eHI,I TOJIbltO Te II.ETHa, KOTOpble AaJIII HaM ABe IIpOr,Io[yJII4poBaHHbIx ItpI4-
Bbrx Margrrrgoro rroJrfl, To Ha pvc, 2 Mr,r AoJIlnHbI 6ruu 6r,r Bld[erb HecKoJIt]Ko
paBMbrToe HaJroir{eHt{e AByx r{pr{B1,Ix. SrorO He I{a6JIIoAaerCrr, CJreAoBareJrbHOt
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fipoMe rrflTeH, ts l(oTopblx cHoHIIeHTpI4poBaH xpolr, Bo3MolnHo, cytqecTByroT Ha

noBepxHocrr4 SBesAbr r,r Apyrr4e nfrHa c orrr,rqamtr{I4Mc.s xr{Nrl{qecKr,rM cocTa-
BoM, r(an Dro o6HapylrieHo rro cner(rpaJrbHbrM Ha6rroAeHraflM y a2 CVn [231.

,(nx repeur{cJreHHrrx {ororpa{uuecr(r{x na6.nm4enzft 4aunrre Ha}HAoro
aBTOpa, cBepr.ryTlre c neplroAor{ BpatqeHlr.E, }IEI arlnpoHcI4MI{poBaJIr{ cLIHycoI{-
4ofi, no4cuuraJrrr ornJroHeHrrfl AI1"r u $aau uepuop.a Pz, BBflB B HaqecrBe Hy-
reeofi Dnoxr4 J. D. :2434217,5 ua (1). Tonrxo ro Ha6rloAeurnsu C. Bomdr
(prac. 3) lr flpecroua lr Crapua (pnc. 4) MolnHo rpeAroJro)fir{rr MoAyJLrIr{rrm
o6rqefi Hplrnofi -[fs1 BbrcoKosacrolruoft cocraBJl-Elotr{eft. Ha puc. 4 Hpr,rnoft -4
nonaaaHbr no.ne6auus LH c tepuo4ou P, uauepenufi no BceM JIrrHr{rM, npr{-
aofr. E - rro Jlr{}rrlalr ueftrpa"nr,Hr{x aJreMeHToB, r(prrBofr. B - rro JrllrrrrflM peA-
xoaeMeJrr,Horo aJreNreHra Ce IL ltpecruxaura o6oauasenrt na6rrogeHl,rr, Itoro-
pbre BbrrraAaror us o6rqero xoAa, nor(aaaFlHoro ruTplrxoBoit lu:r,ueft. Aun.nutyga
xone6an[.s Bbrcoxoqacroruofi cocraBJlflIotr{efi no JItr{HI4.flM Ce II s 5 paa npe-
Bblrxaer aMrrJrr{ryAl{ npr4Bblx A n E. 3S{exr (flepenrloqeHr{.trD orcyrcrByer.
Ha prac, 4 xpuaan I - sbrcoxoaracrorHafl cocraBJrfloqafl rroBepxHocruoro
uonqllls B Brr[e Anofiuofi BoJrHtI. IonepxnocrHoe rlorre.I4sMepe]ro C. Bous{
u P. Bo.nr$om[241 rro re]r rre cner(rporpaMMaM, rlo r(oropbrNl Ipectou u Crapu
r4BNrepr.rJrrr 11"r. 3ro rro3BoJlfler corrocraBrlflrb RpIrBbIe A, B, B w l, AJrrl Ho-

z'/,lt
ropbrx rurpr4x[yHnrr,rpHr,rMr[ trpflrvrbrMl{
rroraaaHLr [peAtroJraraelr],re {aaonr,re co-
OTtsETCTBI,If .

Ha prac. 5 noxagan peByJrr,Tar r4clt-
rrorreHr4-E crauycoraAanrnofi cocraBJrflIo-
u1eft c nepr{o4oM Bparqeur.r.E AJrfl r4BMe-

pennfi Iler no no4opo4uoft lrutuu HB tgl.
3{{exr Mo4yJrflr{rrrr HeBaMereH, BoaMo}r{-
HO, r(ax r{ B cJryqae puc.2, o cury na6-
JIIOAeHI'Ifi CyIIepIOBI{III4I4 MaIHI{THLIX ilO-
ileft paBru.rHblx rr.fiTeH.

Ha prac. 6 uoxaaaua BbrconorracrorHa.E
cocTaBJlErorr{afl MaIHrrTHoIo floJrfl IIo

peByJrbrarau ua6nroAeuuft pxga aBropoB
Ha MHOTotr{eJreBOM Marrrr4ToMerpe. vse-
peHHo Br,r[Ha flep[oAr4qecr(afl cocTaBJrrrp-
rrlafl, rror(aaaHHa.rr rurpraxoeoft xpunoft.

B cuny MaJIoro qr{cJra [aHHr,Ix ilo
r(alr{Aor,ry pflAy na6nrogeur.rfi Mbr rra
puc, 2-b tror(aaaJrr4 _peayrrr,rarbl cBepH{-
rblx c uepr{o[oM Pz orHloneuuft LH
or crdHycorrAbr, a[[poxcrlMrrpyroqeft uo-
Be[eHLIe r\[arHI{THOro IIoJ]f C IIepI{OA0M
Bparr{eurrr. Tanas rrpoqegypa BecsMa
ycJroBHa, TaH KaK ocHoBaHa Ha npeArro-
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'z//

.a
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zf !.}--o'. .. . ---?t.t.'-af..

o4t/?
Puc.l3. fiOtruoueuux A11o, ot cuuy-
corrAlr, uory.reuuort cneprnoii {or:o-
rpa{nuecnnx ua6.urogcRrrir C. Bo,rrs{
17l c fiepr{oAor\r Bpau{cullE aBe3Abi
I CrB

/4r/yz
Pnc, 4. To lne, qro rra plrc. 3, glrr
ua6uro4euuft, nnuorseunbrx flpecro-
EoM rr Cr:apuenr [4] uo mrulrffM paa-
IIbIX 9JIEI\TEETOB

o45/y
Plrc. 5. Peay;rr,rar rrcr(Jrrorrerr.rs crr-
EyconAaJrbrroft cocrasfisrol-qet c ne-
ptroAoM BpanleErrE AJIE r.ratrepcsuri
I{", no ulrur.rn H,1 tgl

+ o'
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Puc. 6. To lfie, uto
roMerpe

l-uo[!0],2-ro

4t .'

Ea pr,rc. 3-5, uo

/ 45 / ?p.,,

p e syJr bTaTailr Ha 6 JIroAeE[ri Ha IIHOTOqeJI eBOM MarHr'r-

?

It21. 3 - no [11] (nepeqepHHyrbl rorlrrr, He yAoBJlerBopflrcqrle o6qeMy xoEy)

Puc. 7, Pesym,rarr,r Ea6rroAeuuri Ha rrarur'rroMerpe rro fin*rut ),"4520,2 A Fe TT lL4l (o6t xc-
IreErIf B tercre)

Jr oHrerrr4r,r o rapMoHuqecr(oM x ap aKrep e Kop orr(ouepuoAuqecHofi co cr aB JIfl Iotr{efi .

3ro troApaByrfeBaer ynpoqeHHoe rpeAcraBJIeHI4e o uapa]Ierpax Ha6[10-
AaeMLIX rrflTeH: paBelrcrBo urotqaAepi, paBeHcrBo Harrp.EifieHHocrefi MarHI{T-
HOIO IrOJr.fi, paBeHcrBO coAep?fiaHl4rr roro I{JrI{ I[Horo oJre]Ielrra, a TaHffie ne-
puoAuqecHoe pacrroJroEtelrl4e Ha troBepxHocrrr BBesAbr. XapaHtep Hpr4BbIx ,4.

u 6 Ha puc, 7 yr(aabrBaer Ha cyn{ecrBoBaurre paarrrql,Ifi.
Ans auaJrr4aa peayJrbraroB Ha6Jrroleur4fi Ha MarHr4Tol,rerpe tro JIr{Hutl

)"4520,2 A pe tI [14] lrrr rocryrrllJlrr cJleflyrcIqr{M o6paaou, yqurbrBaE cpaBurr-
reJrr,Ho 6onrruoe qr4cJro AaHHbrx (puc.7). OcpeAnran Ha6rIoAeHI4rr B oAHy I'{ ry
?r{e Hoqb, ToqHr{ ua rpa{ux HaHecJIr{ cofJlacHo {aaarrt [epl4oAa BpaqeHr4fl,
6ea srr.ruraHl{rr clrHycovAaJlbHofi cocraBJrflrctqefi. TpeyroJrbHI{KoM o6oeua-
qeua oqeufia flet tro ltuturl?"4923,9 A Fe II uzl25l.,{alee' Inrpl4xoBoft ru-
uueft uponeJrrr Hpr{Byro, Koropafl npegrroJrox(r4TeJr,Ho MorJIa 6nt coorserctno-
Barr, rrflTr{r(parnofi MoAyJrflrlrrrd r,r yKaBam, {aar,r noxaJrbHr,rx Mar(cr{i}IyMoB
r4 MIlHr{MyMoB Ha o6qefi xpunoft. Ha pzcyune cBepxy CrpeIoqHaMI{ rroI(aBa}IbI

$aau ilpeArroJIaraeMr,rx MaKcI4lIyMoB, a cnr{By - {aar,r \'II{Hr{Myr'IoB, qro
xopouo coorBercrByer I(pIIBoft A la pvc. 1, onpe4erennofi no llult^rtv xpoN{a.

[Sam.nroueHr4eE

B 1981 - 1986 6l.;rrm na6nroAesr,InB 1981 -198ti rr. naur.r 6rrnra [poloJr]rieHbr HaOJrroAeHI,I[ r{arHl4rHoro rIoJIfl
p CrB ro iluIII4Id ?,,4254,33 A Cr I, Haqarbre Cenepunu r gp' [13] a 1969 r.
ConoxyunocrE, orlrx peByJlbraroB rloBBoJIrrJra ycraHoBraTb cJIegylotrIee.

IIo ruuuu xpoMa ua6lro4aro1cfl IlotrepeMeuHo ABe paaHble I(pI{BLIS IIaI-
Hr{rHoro rroJrrr. 06e xpranrre npoMoAyJrI{poBaHr,I n uporuno$aae l(oJledaHl,Iflx{rr
c xapaprepurtlr npeltelleM B 5 paa ropoqe flepuo[a BpalrteHl,rfl. (Daar,r Mariclr-
rlrytfoB arrrx KoJre6anrafi na oAuoft npueoft coorBercrByrot t[aaalr MI4HI4IIyMoB

na 4pyroft xpranoft. Haulrenrruafl r,rB BaperrrcrprrpoBal{Htrx IJIr{TeJIbHocrE
(trepegIroqelrrdflD t\,IarHr{rHoro rIoJrtI t3 cyt. B teqenue 17 rcr trflTr4r(paTHatI
I{OAyJIEI{r4fr Z {aaOnrre coorHolrleHl{g ocTaBaJlrrcb rIocroflHHl,I}II',I.

Cgelauo npeAIIOJIoIKeHI{e O rOM, tlro perl{cTplapyeltoe o6u1ee MaIHI{THoe
rroJre BBeBAbr rr,rrtrercrr cyrrepnoBrar{zeft uaruutnrrx nonefi rIflTeH r{Jlrr ro xpafi-
nefi uepe noJIfl IIfrelI [alor Becolnrtft nxlag n na6.lrc4aeMylo Be1l4qn:ny I{6.
Calru ltarru{Tuble flofifl IIETeH IIepeMeHHr,I (<nepexnro.rerure>). Celtragqatu-
Jrergee rrocroflHcrBo ronsurypaqrrr4 fIflTeH roBoptzT o cila6ocru nolrBer(rl{B-
Hoft o6oJlo.rHt{ 3Be3AI;I.

Anrop Bbrpaxraer cBolo rny6orylo ilpI{B}IareJIbHocrb A. E. Cenepnoyy
Ba rrocroEr{Hyro MHOIoJIeTHIoIO [oAAep)fifty Hacrortr{eft pa6orLI, a ral(?I{e
C. TL lonacrcHy u B. fI. Nla;raHyrxeHr(o Ba coBerbr 14 rloJreBHbIe o6cymgenna.

!,exa6ps 1986 r.
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vEn 520.t26.2

AECOJIIOTHAfl I(A JIIIEPOBHA A B V.BEJ]I4tII4H
HA OCHOBE IAHITbTX O pACIrpBnEJrErrI4U SrrEptrlrr

B CTTEHTPAX SBmn
A. A. Eoapuyft, E. A. Eypuaurena, B. LI. Bypuaures

flytciu corrocraBJrelrl4rr AarrrJr,Ix cBoArroro cnenrpo$otolrerprrtrecnoro nararora [7]
rl fiaraJrora UB\r-aeru,rfin [8] yrouuenn roa{$r.rqlreurn'a6cotmuoii xarii.r6poaxr it a$Sen-
TI4BIrr;re AJrr,lI{BI rotu {orouerprrqecnr,rx lroJroc cr,rcret{g U BV.

THE ABSOLUTE CALIBRATION OF 
'/B],'-N,IAGNITUDES 

ON THE BASIS OF
ENERGY DISTRIBUTION IN THE SPECTRA OF STARS, by A. A, Boyarctruk,
B, A. Burnaslteua, V. I. Burnasheu. - Basing on the comparison of data frorn the cornpi-
led spectrophotometric catalogue of Burnasliev [7] and UBV-catalogue oI NIellilliod
and Nicolet [B] the coefficients of absolute calibrations and effective rvavclengths in
UBV-system have been improved.

Pacupe4e,ueHrre aHeprrdrr B ctrenrpax BBeBA flBJrflercg oAHoft raa ux 6yn-
AaMeHTaJrr,Hbrx xapar(repr4crr{r(. }Ieyuenue pacnpeAeJreHr4f sHeprr4r,r B sBeBA-
HBIX CIIEHTPAX, BbIPAXE}IHOIO B A6COJrIOTHI,IX AHEPIETIIAIECHIaX EAIaHI,IqAX,
rroBBoJrfleT IIoJlyrrurb r4H6opMaquro o reMrleparype, ycKopeHr4l,r crrJrr,r rfl]Hecrr4 Ha
troBepxHocTl4, r4cToqHr{Kax HerrpepblBHoro IIorJrolqerrl4fl, xr4tlr{arecHoM cocTaBe
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MerisBeS[HOM rIOUIOtrIeHI,lI4, a ral(me [pyll{e xapal(TepucTl4ltu uBJlyqamlqelo
r{cTOqHLIHa, HOIAa I4MeeM IeJIO C peHOM6I HaqI4OHHbIM, CI4HXpOTpOHHIJM I4JII4

lpyII,IM TI4trOIvr IISIyrIeHr4fl .- 
Haunyumr{e [aHHbre o pac[pegeJreHr{r4 aHeprrrr4 Aalor crrenrpo{otone'rpn-

qec11rle ua6nrogeuun, r{or[a r4a]repflrorcfl rroror(I{ uaJryqeHug B yBI(oM crler(T-
paJrbHoM r4rrrepBarle (50 A ra rtenr,rue). Oguaxo raxl4e I{3Mepeuufl uoryt 6r,rtr,
BbrtroJrHeHbr AJrE cpaBHrrreJIbHo flpltflx BBeBA, Tpe6ylor cnomnoft ua6nro4a-
renr,nofi atrfiapaTypLI, BIIaaII4TeJIbHbIx SaTpaT ua6lrO4arenbuOIO BpeMeHLI

U CnOXrnOfi O6pa6Orfra, l1oe:rOlry qI{CJIo O6r,eXton, AJIfl I(oTopLIx LIMeIOTCfl

a6corrorssre cuexrpo{oroMerpr{arecxr{e Aaurrr,re, r4cqI{cJIflercf HeMHorr4}[I{ Tbr-

cEqaML{.
i\4exrgy reM r( Hacroflrqelry Bper{eHr{ Br,rrroJlHeHr,r corHr4 Tbrcflrr uatrepeuufi

6recxa BBeBA B paaJrr{rrr{brx rrrr4pororroirocHblx {orouerpnvecxrtx crrcreMax.
gru uslrepeHr4rl Tar(me Aalor BoBMolnHocrr, noJlyqarb cBeAeHIrfl o pactrpegeJle-
Hr[r4 aueprrrtrr, xoTfl ].I c MeIIbIIIeft AeTaII,I3aqI4efi, selt a6coIIoTHbIe CtreHTpo-

SOrouetprauecHI.Ie Ha6JIIoAeHI4s. Arrt crra6bIx o6lreRrOB IxI{poHotroJIocHafI

{OrOuerpraa trBJITIeTCfl nOI(a gAI,IHCTBeHHrII{ LICToqHI{I(OM un{opuaqr,Il4 o paC-

lpeAeJreHr4r4 sHeprr{r{ B r4x crler(Tpax,
Cregyer orMerrrrr,, qro lacropllalecxrr cl{creMa SBeBAHbrx BeJII{qI'{Ir, T. e.

CltCTelIa I{BMepeHI{fl 6neCXa BBeBI, oCHOBLIBaeTCfl Ha TIUCTO Al{trEpuqecxoM
trocTyJrare: pa3Hocrr4 BBeBIHEIX BeJII,IquH, oTHocfllquxcfl It JIIo6oMy CuefiTpaJIb-
EoMy yrracrr(y, AoJrlnHrJ 6r,rrs ronigecrBeHuo paBHr,I lryJrro AJrfl lletroxpaclleB-
urefi anea4rr o.rpe4uorrnroro cner(rpaJrbuoro HJracca (A0 V AJrfl cllcreMtr U BV
,(rxoucoua, AfV n.ns cl4creMr,r ,/t1 ltpona, B0 V gra crrcreMbr 1?GU Eexnepa
u r. [.).tlro6rr [CIroJIbBoBaTb I4BMepeHras 6lecna SBeBA AJIfl nolyqeHur [aHHbIx
o pactrpeAerreHr{r{ aHeprr{r{, Heo6xo[rrNro BBe3AHbIe BeilI4suHbr uepeBecrrrt B SHep-
rerr4qecxr4e eAr{Hr{qbr (apr/c.cu2.A) r{ ycraHoBr{rr, a{{exruBHbre AJrI{HrI BoJIIr,

K noropblr{ orHocflTcg rrBMepeurrfl. Sror npoqecc HaBbrBaercfi aueprerr.Iecxoft
narlr6ponrofi {orouerpr,rqecHllx c}IcreM.

Duepretrauecxue xa.tu6poBr(r{ [por{BBoAr{Jrrrcb paBHLrMr{ aBTopaMrr ) rtr trrx
peByJIbTaTbI BaMeTI{o oTJII4qaIoTcfl, Ocuossag TpyAHocrb 3[ecb cocToI{T B roM'
qTO HeBOBMO)I{HO CpaBy OIIpeAeJII4rb qyBCrBI{TeJIbIIOcTb CIICTeMbI reJIeCHoII -
{ororvrerp - cBero[pueMHr{It - arMoc{epa 3eMIII. flpuxogurcfl IIcCJIeAoBaTI)

orAeJIbHo Her(oropr,re eJIeMeHrbI (uaupuuep, $ulrtprr) , a AJIfl Apyrrrx rloJrr,-
aoBarr,cfl crrpaBoqHbIMr{ AaHHbIN{I{ (XOa{{uqueHr orpa?fieullff 3epHaJI)' a 3a-
TeM TeopeTr4rrecRu Br,Ir{I4cJrflTb xIyBcTBr{TeJIbHocTb Bceft cI{cTeMLr, I{ertoTopbre
upuntepir a6corrornofi xarra6porxu {orouerplruecnoft cIIcreMbI UBV_^rrpw'
SeUeubI s Ta6n. {. Mtr BIIAI{M, sro IdMeIOTCtI SaMerI{LIe paalruqufl. Itpolre
TC|1.0, Mbr He sHaeN[, HacHoJIbItO rryBcTBIITeJIbHbI npI{BeAeHI{LIe HOE{{r'IqUeHTbI
$aru6poBnrr K cuel(TparLHoMy r(Jraccy I4JIrr rlBery SBeBAr{.

B nacrorqee BpeME n }tprr,ucnofi acrpo{uar4qecxofi o6cepnaropLr\l laruoercrr

2338 Aeranturrx xpra"blx pacnpeAeJleHl4fl DHSpII4I4 [JIfl 1588 BB-SBA, troJly-
IIEHHI,IX METOAAIVIII CNEX'POfuOTOUETPTAU PAsHI,INII4 ABTOPAMII 14-6I II CBEAEH-

Hr,rx B eAraHyro cr{creMy [7]. Ha ocHoBe 0roro MareprraJra 14 6trna uporegena
a6co.nroruas maru6ponxa Sorouerpuuecftoft crrcreMbl UBV.

Ta6.rrrqa t
Iloronrr cBera, fipuurrMaeMbre or SBeBAr,r A0,V. u-yneroir ne,l.uantrrsr V,

Bbrpalr(eHHr're r ept' C-1' cu-z'A-1

Iloroca

CrrcrcNra

,[,xroucon, 1955 [1]
Crpaiirxr.rc, 1977 l2l
Xeiiec, 1979 [3]

tI, 0,36 MHn R, 0,44 nttlt I/, 0,55 nHn

4,65
4,22
4,00

7 ,20
6,40
6,96

3 ,92
or 

'J
3 ,63
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Puc. 1. Onpe4euerr,re a_{{enrunnoft AJrr,rnr,r Borrubr r,r roe([{uqraeura a6courorsoii rarr,r6-
poBrr4 AJrf rroJrocbr \/

.{,ra uepexoAa or r4gBecruoro raa Sotouerpuqecxux raauepeuuft BHaqeHraE
areagnoft BeJrrrqlrHr,r 7 n tronoxpoMarr4qecKofi ocneqeuHocrr4 or BBeBAbr Ha
rpaHrrqe aenruoft armoc{epr,r Bf?fi, Bbrpa}fieHHoft r apr/c.cuz.A, rrcrroJrr,syror
I4SBECTHOE COOTHOUIEHIIE

reufff):-0,4v+c(v),

N
\.-
* t.tvtJ

I

*,

-4/

r4e l, (V) - e{SenrunHaa AJrrlHa BoJrHr,r uorrocbr V,
trocToflHHafl , BBOAr4r{afl AJrfl COBMerqeHr{fl HyJrr,-rryHI(ToB

(1)
C (V) - Hexoropar
crrcrel,r. Anarortq-
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19 r(8) -t, t(/./lt)
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Pnc.2. A6conrorsas

trgt(/) -t.q t(-?6/0)

/

*4/

/

*4/

1[ / -//

4z

4/

xaru6ponxa no.rocrr B

16 I -/,'

Pnc. 3. A6cotroruas natlr6porna nonocr,l U

HbIe cooTHolrreHrrfl Molnuo HarlltcaTb I4 Airfl Apyrr{x troJroc. Ec.nu 4nx r(axr{x-To
BBSBA HapflAy c ilr{ponorroJrocHoft $orouetpraefi.6wtttr. BlltroJlrrelrbr raft}r{e fi a6-
coJrrorrrbre coexrpo6oroNrerpr4rrecxl{e rdaMepenlzrrr, To BeJIIlIqItIrbr C (7) lroryt
6r,rrn uaft[eH],r:

Ci:V) : re Eii"t + 0,4V, (2)

--7
:'.r' l.'

48

rtre y tt E?lvt I4sBecrHtr uB Ha6rloAellufi.
Itax nrUii.i vB (2), [rrrr otrpeAeJrerrrrE Berr4suE Eeo6xoAr4Mo auarr a$Ser-

Tr{BHyro AJILIHy BOJII{II }t (V).Tax man B CIIeI(rpax BBeBI paBJIIIqHbIx HlacCoB

fiOiluqegrBo I4alyqaeMoft auepI'I,M cIIJIbHo Menflercg C 4nuuoft BSJIHrI, a{SeH-
TtrBgr,re AJII1H6I BoJIrr MoIyT SalIeTHo paBJIIIqaTbcE trpl{ Ha6firo[eEr''Ifx paBIIbIx

BBe3A.
flpoqegypa orpegeJreHl,In Berrllql{rr C (V), C (B), C (U) u X(V), t (B),

1" (U) cocroflJIa B cJletryrctqert. llocnon_t_ry yx(e pauee ocyqecrBrlnJlr{cb lta-
lu'6pooxu dtotouerplluetxoft crrcreMr,r uBV, ro Mhr c rroMolqBlo H,o_366_u-queH-

ToB, BBETLIX I{B MoHorpaSur,r Crpafirnvla l2], IepeBeJII{ BeJII4qI4IlbI U,B,V a CO-

orBercrByroque BHaqerrrdfl tfoHoxpoMaruqec(I,rx ocBelqeHHocreft I4 cotrocTa-

BtrrJrrr r4x c AaHHr,rMr4 a6conrotur,rx-cnexrpo{oToMeTpltqeoftI{x IISMepeHfifr. ATO
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Ta6ruqa 2

IIofio-
ca 1oc.to,

D

V

-8,40

-8,18
-8,43

3,95

6,60
Dno

II p lr lr e tr a Ir r4 e. B clro6nax
ueune Iu1,

a

lef, A

3600 (0,5-1,7), 3625 (0,4:p,5)
3675 (0,2+0,4; --0,3-+ --0,P), 3710 (-0,2-0,2)
4375 (0-1,7), 4350 (-0,3- -0,1)
5450 (-0,3-1,7)

yI{aBaIr nrrarragoH BeJiltrtilH B - y, AJE r{oroporo [pLrBeAeHo sHa-

cotrocraBJreHr,re 6brJro cAeJraHo AJrfl BCeX O6rqux BBes[, poAep[raqr4xcE B d)oro-
Merp_rqecKoM r(araJlore [8] ll cnonuoM crlenrpo$or:olrerpuuecHolr xaranore [7].

Mrr upegnoJraraJrr{, qro ecJrr,r s{sexrlrnnrre urrdHbr BoJrH HaftAeubr BepHo,
ro paBrrocm lg Uff#, - Ig Ef"tul 6y4er r{trrerb rrrrrrr4yarrbHyro BaBr,rcr4Mocrb
oEqnera. Ha puc.. 1 npegcrannerrbr BaBrrcr4r\rocrrr Ig Efffl - Ig Bit-l or no-
r(asareJrn rlBera (B - V) [rrE rpex Arrr4H BorrH: 5350, 5450 u 5550 A. gro6n
ryrlme cyAr4Tb o roqHocrl4 manu6pornr.r, Ha plrc. I uauecennr Bce otrpeAeJreHr{fl
paBrr4qHbrx aBropoB AJrfi Hax{[oft aaeaqu. !,rn roro .1106rr He BarpoMo]riAarr)
rrep-relr{, o6oaua.reurafl Ha prdcyHr(e yrpoqeHH: lg Ef("#) : lg E (I/); lg Elfn :: lg, E (1,). Mrr BraAraM, qro r{Meercs ue6orrur1fi,';opsg;ra 0,03 d'es,''prr-

,t(il,'A

Plac,4, Sasacrrtocrr, a$Sex- t//O
rrasuoft AJTLTEiJ BoJrrrbl AJrtr [o-
JrocLr [/ ot qreta BBeBA

/ /,o /-/
6poc rouex, noropr,rft BbrBBalr oun6xauu r,ralrepenrafi. \tn ?u : 5450 A paa-
Hocrb noroKoB trocroflrrlra r{ He BaBr{cr4r or rItsera.Arr, },:5350 r,r 5550 A
r{Melorcfi I{aI(JroHbr rrporr{BotroJro}r{Hbrx SrraHoB. Taxul,r o6paeou, troryqeB-
uan?," (V) : 5450 A, sro 6ruexo n o6rr.ruo ilprlHrrMaer\{oMy [Jrf, BBeBAbr HJracca
A0 V anaseuraro l,.i V) : 5480 A. Ilp1r arou )" (V) ne BaBr4cr4r or ctre6rpaJrb-
Horo HJracca. Be.nraqzurr l, (7) v. C (V) ilprrBe4eHbr n ra6t. 2.

FIa puc.2 couoc:rasJreHr;r AaHHbre [Jrfl rroJroc],r B. Bgecr npu nro6ofi X,

He y[aeTcfl I]oilyql4Tb IopLIBoI{TaJIr,sofi nranrar.r, Haralrenrruee oTKJroHeHne
Mbr r4MeeM upra l, (B) 

= 
4375 L. ts cpeAuerr nonpaBxa K Berurrr4re C (B)

Crpafixzca paBlra -0,02 dex, lr orr(Jroneur.rg or r{ee [Jrrr paBHB]x aBeBA He
trpeBl{trralor +0,03 dex. Ora roqHocrr, [JIfl ]IHorI4x acrpo$lrauvecr(r1rx BaAarI
locraroqHa. Bolee rosHbre pacqerlr tpe6yrcr yqera ragrrenenrzs e$$enrunnoft
AJII4HbI BOJIHI,I AJIfl IOP'IqI,IX I{ CAMI,IX XOJIOIII];IX 3BEBA, V NOCTTEAUTAX CMEIqE-
nue a$$extrasuofi Arlt4rrbr BoJrI{br B cr{Hroro o6"nac:rr, npor4cxoAr,lT r4B-sa cr4Jrr,-
I1Oro [orJrotrIeHr{s B rroJrocax oHr{cr4 TrrraHa. ,l,auurre o BeJrrlqrrHe C (B) n
)" (4\ Ary paBr{brx euaseHr.rft. (B - V) 

-ilpr.rBeAeHbr 
s ra6n. Z. ' 'tr

Hau6o.nee cJIolKeH cryuafi rroJrocbr tl . ?ra rroJroca oxBarbrBaer 6anrn6-
porcnraft cHaqox, BerI4qI4Ha Horoporo or{eHrr cr{JrbHo Mer{rrercfl co cre11T-
p-_aJlblrbrM KJraccoM, a aro rrprdBo[r{T K r{B}reHerrr{ro a{{enrunnoft gnraur,r BoJrrrbr.
.EIa puc. 3 couocrannenrr nerra.rlrnrr lg E (u) -- ls E (1,) n aanucr4r{ocrrr or
troxaBareJrg_rlBera (B - v) gra l, (u) :3600 A. Mn nugzru, uro 4ra (B -- V) ) 0,5-, ftorAa 6anmrep_orcxraft- _cna.ron HeBeJrrrH, na6llogaercfl ropu-
BoHrarrr,Hafl illrntrtfl lpj1._+9 (U) :0,03 dex. B pafioue -0,1 < (B - V)<( 0,5- Beilusu'a LC (U) orrJro,flercr or ororo BHase,r.rfl na'0,0g dex,qro Br,rBBaHo r4SMeHeHr4errt e{{emtrasuofi [JIr{HbI BoJTHIJ. Mr,r paccuorpeJll{}
trprd RaKtrx AJIr{Hax BoJrH AJrfl BBeBA B yr(aBaHHot\,r ArrarraBo}re fionaBareJreft qeera
BeJrr,rqr4Ha LC (tl) 6yger rarofi H{e, Har{ u ailfl xoJroAHbrx BBeBA. Itlalreueurae
)' (u) c nenraquuofi (B - v) rpeAcraBJrego Ha puc, 4. Enaru rpaSunorr cJre-
,qyeT tronBBoBaTLCfl ilpu noJIyrreHr,rI4 pacupeAeJreHIrfl Srreprr,rr,r B ctreKrpax



EopMaJIbHbIx BBeBA. flpr,r racCnegoBaIII{I{ HecraqrIoHapHblx BBSBA rge 6alsue-
poBcKtrfi cfiarror( caJrbHo BaMbrr [otroJIHr{TeJIbIrbIM IrBrIyqeHLIeM, cJleAyer.tr_oJIB-

BOBaTbCfi IaHIILIMI,I I(aJItr6pOBItIa, IIpIIBeAeHHbIMfi B r16il. 2 trpll l, (U) :
:3600 A.

Tanuu o6paBoM, cotroCraBJIeHI,Ie peByJIbTaroB CtrenTpO{OToMeTpUqeCnuX
Ea6rroAegunL tr UBV-$oroMerpr{r/r rroBBoJruJro trpoBecrrr Ha4e)fiHyro a6conror-
Eyro AaJIII6poBry cIIcreMbI UBV ttar B orlIomerlru HyJIb-IryHI(ra suepreru-
.recxoft uHdnrr, ran , B orrromeHr,ru a{{erruBllbrx AJTITH BoJrH SoroMerpuse-
CKI4X IIOJIOC.

Anroprr rJly6ofio 6narogapnrr B. B. Hunol{oBy, IlpoqllraBmeMy py1otrllcb
u cAeJraBmeMy pfiA IIeHIIbIx saMeqaHl{fi, a raltge B. T. }ltoroJleBofr 3a IIo-
MOrq6 B IISTOTOBJIeH]rr]1r rlfi[rtocTpaIItrfi.
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CE}trOEPTOBCITOIiT I.'AJIAT(TI4T(I[ NGC 1275. II
JI. II. Metnn, U.lI. Ilpounn

flo uepacrruperrHbrM ctrer(Tpalr, rroJryqerur,rM B rrpflMoM {onyce 6-rt r:erecHona nplr
uacruta6e L7,5" s ltu r'r uao6pax(eurrrl 1", onpegereEbr paaMeptr MoHoxpor{arl'{qec(rrx
raao6paxreunft rApa raJranTr.rHu NGC '1.275 a AByx rroarrqr.Iourrrrx yurax B crIeKTpaJrLHLrx

rrrrur{sx }'3727 IO IIl, 3869 [Ne III], 4070 [S lI],4340 Hr, 4861 HB, 4959 ra 5007 [O III]'
6300 r,r 6364 [O I], 6548 u 6584 [N II], 6563 Hcr, 67L7 t 6731 [S II]. flonaaaro, uto raao6'

palr(eEi,re EApa B arrrx Jrr,rur,rfix Heroqeqnoe. Paauep x4pa (c yrleroM rrrrcrpyMeuraJrbuoro

nourypa) rpl,rMepEo 1,5-2", urlr 500-700 un. flgpo orpyx(eno ra3oBo-sBe3Anlru o6pa-
SOBaIIL(OM, IIETOECI{BIIOCTI, I,{3JIyIIeEIIfi ItOTopOrO Ha [OpfiAOK MeH],[Ie IIIITOHCI'IBIIOCTI4 I43-

Jryqeutrfl fiApa raJranrrrHlr. Paauep o6paaosanur 2-3",1rnn 700-1000 nn. Mex4y agpolt
I{ AeraJrr,ro, pacrloJrox{erruot s 3" Ea ceBepo-BarraAe or fiApa, B HarrpaBJlerrl.rr{ Ha ary Ae-
r:ans na6,nro4aerc.s rra6r,tron rony6rrx BBeBA r{ raaoBaf ryMarrnocrr, EI)r(arI B ttttttwl ?v3727

[O II]. Paauep cftorrJrerrrrfi aBe3A r4 raaa rropflAr(a 3", ra,ni,r 1 Rrn.

SPECTROPHOTOMETRICAL INVESTIGATION OF THE CIRCUMNUCLEAR
REGION OF SEYFERT GALAXY NGC 1275. II, by L. P. Metik' I.I. Pronik. - Ott
the basis of unrvidened spectra, obtained in prime focus of 6-m telescope lvith the scale

on the negatives of 17.5" per mm and seing 7" the dimonsions of monochromatio images
of NGC L275 galaxy nucleus in two position angles have been determined in spectral
emission lineslv3727 [O II], 3869 [Ne III], 4070 [S II],J 4340IJ\,4861 HB, 4959 and 5007

lO IIII,6300 and 6364 [O I],6548 and 6584 [N II], 6563 Ha, 671.7 and 6731 [S IIl. It
is showen, that the image of the nucleus in these lines is not instrumental. The dimen-
sion of the galaxy's NGC 1275 nucleus (after instrumental contour account) is equal
approximately to t.5-2.0" or 500-700 pc. The nucleus of NGC 1275 galaxy is envelop-
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ped hy the gas and star-formations, those brightness is by the order of magnitude fain-
ter than that of the galaxy's nucleus. The formation's dimension is 2-3,, or
700-1000 pc. Between the nucleus and detail situated 3" North-West from the nucleus,
in direction to the detail the excess of blue stars and gaseous nebula bright in [3727
IO II] line are observed. The dimension of the star and gas cluster is 3" or 1 kpc.

I4ayueuue eBoJrloquu flAep cefi$eproBcrrdx raJlarTrrn, tlx cBr.lvt I,r BBar4Mo-
AeficrBufi c or(oJrosAepHbrMr,r o6.nacrsmtt rpe6yer cBeAeHrlft o crpynrype oftoJro-
flAepHbrx o6nacrefi. Taxoro poAa r4ccJreAoBarrr{fi Mrir [poBeJrm !\rrfl pnga cefi-
{eproncxux raJraKrI4r(, cpeAr4 r(oropbrx Har{6oJree r4Hrepecuofi oHaaailacr
raJrar(rrrKa NGC 1275. B 6lrarxafirueft oHpecrHocrrr fl[pa Eroft raJrafirunfi
r{MeroTcrr ABe AeraJrr{, r(oTopr,re, Hafi 6buro orMeqeHo paHee B U,2], BBar{Mo-
4eficrnyror c ,rApoM raJraKrvnu. Ogna leranr, pacrroJrolr{eHa Ha ceBepo-BauaAe
s 3" or agpa (ycnoaHo AeraJrb cr,o[7, 2]), gpyrar - Ha ceBepo-Bocr6me s 7,,or
x4pa (ycronHo [eraJrb b ro [1, 2l). Peaynsrarbr {oroMerpr.rr4 trpflMbrx cgrrM}roB,
noJlyqeHHlrx co 0TeHJIfiHHBIMI{ Srarstpaun, IIoBBoJII,IJrr{ cEeJrarr, BbrBo[Er, qTo
fl[PO IAJIAHTI,IKII NGC 1275 CrcTI<A BBITflHYTO, PA3MEP EIO B HAtrPABJIEIII{tr
BbITEHYTOCTI4 PABEH IIPIIMEPHO T,5". HA OCHOBAHI4I,I AAHH},IX I4OCJICIOBAHITfl
crpynrypbl Elpa ro HepacmupeHrrbrM crreHrpaM B o6racrrd AJrr4H BoJrrr 13700-
6800 A Mr,r rpeArroJrox(rrJrrd, qro sApo raranrr4nr4 NGC 1275 oxpymerro npo-
rfl)r{eHHr{M o6paaonaulreM paSMepoM l-2", coAep}fianlr{M rroBbrrrreuHoe r(oJrrr-
qecrBo rouy6r,rx sneal [3] . Bce uepeur{cJreHHbre Bbrrue peByJrr,rar},r 6rrru uo-
JryrreHbl [JrE mr4ponux yqacrHoB rrelpepr,rBHoro cleHrpa. Telepr, urr o6parn-
JIIICL H IaCCJTeAOBaHT4IO CTpyItTypbI oI(oJIO[AepHbIx O6naCreft B AMr{CctrOHHbrX
JMIJtIfi]{.

,(na pa6orbr r4ctroJrbgoBaHbr crrer(rpr,r, yH{e olrrcagHr,re s [3] . Ouu noJry-
qeHr,r B rrpflMoM {oHyce 6-lr re.necnotra [pr.r AByx rroar4r{rroHuhrx yrflax nreJrrr
cuexrporpa&a. O4no uaupaBJreHrre (I) - aro HatrpaBJrerrr{e, trpr4 KoropoM
n{eJrb ctreKTporpa{a trpoxoAr{Jra qepeB fl[po raJraKT]?trl.a rr AeraJrr, c, Apyroe(II) - sepeg flApo railar(rl,rnl4 r{ AeraJrr, b. Erv HanpaBJreHr{fl rroqrrr BBarrMrro
Irgprr.eq4l.rxyJrflpubr. Br,uo nrr6pauo 17 cnexrporpaMM, roryqeHnbrx
12.01 1977 r. uprr raso6panrenvflxl". Macrura6 uao6palxeur4fl rra HerarrtBax
6ttn 17,5" r urt. IlplrntrTo, r{To t" na paccroflHr{r{ raJraxTlrxrr NGC 1275 coor-
BerorByer 350 nx.

Peey.n r,rarrbr o6pa60rr(rr
(Dotouerprasecnr.re Horrrypr,r flApa raJraxrr.rxrr rroJryqeHbr nprr uBMepeHI4It

Hepacrll4peHlll;Ix cnexTpoB norleper( Ar{cnepcun s 14 aMl4ccr4oHunrx JrrrHrrflx:
\?727.4 lO"IIl, ll8q.g_d, INe IIIJ , x4070 A tS ttl, ),.4840 A Hr, ),,456i- i
HB, 1.4959 A u 5007 A tO IIII, 1,6300 A z 6364 A [O I], )"6b48 A'u 6584 A
IN II], ,,6563 A I-I,, 1v6717 Au 6731A tS Ii], a raxlr{e B yqacrxax r{erpe-
pbrBrrofo crreKTpa, pacnoJroH{er.rHr,rx c o6eux cropoH s6rueu xarx4ofi eurac-
craonnoft J114Tt74],t. tr4a gnyx sorouerpzuecr(r4x noHrypoB flApa B HenpepbrBr{oM
crler(Tpe 6rrn uonyueu cpegnlrfi HoHTyp, noropr,rfi BareM ((Bbrqr4raJrcff) r,1B

Soroir,rerpnuecxoro KoHrypa r[pa n aulrccr,ronuoft fifiHutn. B peayJrbrare
loryqalr4cb soror,rerprauecHr4e r(oHrypbr raaoBoft cocraBJrffrorqefi rfpa, xo-
Topr,re u 6l',tnm IraMI4 rrccJreAoBaHLr.

Ha puc. I ,u npuneJrr4 [Jrfl rrpr4Mepa-{orouerpuqecxr4e Kourypbr flApa
raJraKTr4Kr4 3 ptrAe DMr4CCr.{OHHbrX nunufi. XapaHrepuofi oco6enuocrr,ro ncbx
ftoHrypoB flBJrflercfl xpyrofi crraA flpnocrrr s o6e cropoHr,r or Mar(cr4My[,ra
ffpl(ocrl4 14 oTcyTCTBI4e SaMeTHLIx gera.irefi. Bragno, qro B Hanpannenralr I na
[eraJrb c fl[po raJrar(Tr4nrr B JrrlHr4fx <6o;rtrue>, rreM B HanpaBJre]rl,rr{ II Ha ge-
lq{b b.^ Q6parqaer sa ce6n BHr4MaHr{e Horlryp rrApa raJranrr4nr4 B Jrrt1rr\r
?,"3727 A tO III B rroBrrqrror{r{oM yrJre I. 3aecr, oH-rorrrr,r n 2 paaa -rrp.,qeM B Apyrrrx JrrrHr4ffx. Sauerna ranlrie acr4MMerprta aroro Holrrypa,

,[,nr xant4oft aur.rccr,ronr.oit ttuutr:r_ ]\{br onpeleJrrrJrrr paB},repu, ftbrorrerpr-qecHux nor{rypoB EApa raJraH'rr,rxra NGC 1275 ua ypoBHe 0,5 r.r 0,15 uaxcra-
Itarrsuofi I4HTeH0I4BHO0TI{ oTAeJII;Ho AJIE IIoSI{qI4oHItI,Ix yI.JIoB I Ia II, B garr,-
ueftrrerr raxr{e paaMepbr o6osnaceHr,r coorBercrBeuuo .LIo,u, L[,]r, Li,ru, trn.Iu.

75



.(0

4t

//

4'

4/

4'

/

tj,,,,^

4z

4/
tf(ot'w

4/5

\N\\
!-III

Ocpe4neuurre rro AByr\r-qerrrpeM nerarrrBaM L g,r.x xaxr4ofi ;l.fr:urttl IroHaBaHbI
na prrc. 2 v 3 co cBordM cpeArexBa4parrrqublMu omra6xauu o. V tro,u omu6ra
paBua +0,007 Ml,r, qro B cpeAHelr cocraBJlfer +7%. Mancruansnas omu6ra
rre rrpeBbrrtraer 1-12%. B c.ryuae -Lr,ru omu6na o paBl{a +0,008 MMl v!fiut +6%,
Mar(cr{MaJrbnas" *7 %.

ItaH 6rrlo orrvreqeno n [3] , s HerrpepbrBrroM ctrenrpe B troaur{uognou yrne I
EcHo BrrAerr xoA yBerr4qeHr4fl paaMepoB fi[pa trprr trepexoAe B yJr6rpa{uo.re-
ToByIo o6nact, crIeRTpa.

Ha pzc. 2 conocrasrelllr BHaqeumn Lo,u B EMrrccr{ourrr{x Jrr4rrr4flx r{ B Ho-
rrpepbrBrroM ctrer(Tpe. 34ecr, clrJrbHoe yBeruqerrle paaMepa ,rApa B lro3lrqr{ou-
EoM yrJre I sal{eruo B :l-v:u:uur },"3727 A tO IIl. B uoauqnounoM yrrre Il paarrre-
pbl flApa BO BCex aMI{CCI4OIIEILIX lttlttllEx'MeEbme, qeM B EetrpepbIBHOM CIIeHTpe.

Ha.prac. 3 upe4cranneuo cpaBrreuue paBMepoB Lo,u fl[pa raJrar(runr( B oMr{c-
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Puc. l. (Dorolretpr,ruecnrie rtoE-
?yphr EApa raJranrrrnr4 N GC
7275 s gMr,rccrroHrrbrx Jrr,rnrrflx:
cueaa - n I, clpaBa - so II
IIOSI'IqIIOEEbIX YTJIAX

lf meucrasuocru r.raJryqegrrrr Br,rpaE(e-
HhI B eAIrHI4rIaX MafiCIIMaJIbHbIX LIII-
TerIcrIBllocTer"r fia}It[oro r{oHTypa,
Bepruxarr,Hbre Jrr4HI4rr Ha HyJre or-
cgera paccrorrHr4ii rroHa3brBaror rro-
JIO}fiEHIIE MdHCI{M&JIbHbIX }IHTEHCI,IB.
Hocreft Tanux H{e HoHTypoB, noJryqen-
HEIX B COCeAHTTX yqacTr{ax HenpepbrD-
aoro .'cneHTpa

Puc.2. Conocrasfienfie paa-
MepoB sororrletplruecltrrx RoH-
rypoE EApa raJrar(rrrr(r,{ N GC
7275 - Lo.b B aMrrccr,roEEbrx
Jrlulrflx (iner.nsre npymnu) rt
coceAErrx MorroxpoMaTrrqecHr.rx
yqacTfiax Eerrpepr,rBrroro crreK-
r:pa (reunne)
PagMepbr raeptnna,nsuutx r{cproqcn
paBHbr 20. HoJroHHrr U!{Qp Ha pucyH-
HE _ AJII4IIbI BOJIH: O _ EJI-E IIOBII-
IILroHrIoro yr.na I, 6 - [ns [oau-
qrrouHoro yrila II

Puc.3. To xte, qro Ha puc.2,
no 4rx Zo,ru
O6osHa.reuzs re )t(e. rrro Ha puc. 2
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crroHHblx JrIrHI4Ex LI HerIpepbIBHoM crleHTpe B o6oux noBI4qI4oHHBIx yrJlax.
SSSeHtrr, orMeqeHHble B Clyqae paaMepa ngpa Lo,u s o6oux Ha[paBJIeHIIflx,
trprrcyrcrByror r{ B aroM cryqae. 7I ranx(e Hal46oree BbrpaBI4reJIbHo yBefluqe-
Hr,le pa3Mepa flApa s naupanreurau I s 1trlnrlutx3727 A to IIl. Paaueprr xgpa
B HarrpaBJreuusx I r.r II ua Hr4Br(oM ypoBHe r,IHreucrrBlrocru uaryqenl{fl B 3I!II4o-

CrrOHHbIx JII4HI{trx cynIeCrBeHIIo MeHbIIIe, qeM B l{etrpepblBHoM clle1rpe. 3{-
SeHr ynenuqeHr4a paaMepa EApa trpeBocxogr{r orrlu6nrl Ha6ilIofleH[fi.

,(nr ynporqeur4a AaJrbHefimero aHaJrrtaa r[bl ycpeAHIaJrrr or[eJrbuo Be.lruquHbr

Lo,s rr Lo,ru gtrr. rex rpynfl ,ltrr;'ufr. I,I ysacrxoB HeupepblBHoro cner(Tpa' rAe
paBr[sr,rfl Me?r{[y enaseHlasM]a L 6ttttyt MeHLlIe ouru6on ua6.nrO4euufi. Peaylr-
rarrr ocpe4Heur{fi r.raMeperrHbrx BHaqeuufi co cpeglrer(BaAparllqHblMr{ orrrl{6fiaMa
rrprrBeAeHI,I B IIepBLIx irponax ta6n. 1 w 2. B crpol(ax 2 u 3 - suaqeHl{s'
BbIqr,rcJIeHHLre c yrIeToM l{HcrpyMeHrarIbHoro ItoHTypa ycTaHoBI(I{. I4a Aanurrx
Tafilrlaq Br4Ar{O, qTo paBMepbI flApa,Lr,u xar B paBHbIx yqacrnax HenpepllBHoro'
CIIeATpa, TaIt I{ B EMI4CCIIOHHbIX JII4HI{flx B HeI(OTOpIIX CJlyqaflx paBIuqaIOTCfi

troqrr4 n 2 paaa, Taxofi peByJrbrar rvrolnuo o6r,tctmrr, ecJII4 rIpeArIoJroiItI4Tr,,

sro EApo IaJIaI(rIII(u NGC 1275 He tIBJIfIercE roseqHLIM lzcroqHI'IHoNL

9ro6u ortregr4rb I{crI4HHbIft pa3Mep flflpa 1aJlal(tranu NGC 7275, teo6xo-
nrrMo Slrarr, paSMep IIHCTpyMeHraJIl,Horo I(oHTypa ycTaIIoBItI,I, Ha I(OTOpOft

EoilyqeHEI ua6nrogenns. Taxulr IlHcTpyMeHraJIbHLIM I(oHrypoM Mo)fier 6rrtr,
nanpuruep, Sorouerpuuec1llfi l(oHryp BBSBArI cpaBHeHlIfl. Ho upu HaIIIux
na6nroleuusi 12.01 1977 r. rar(ag BBeBAa He 6buIa cSororpa$rapoBaga.
floarouy trJrfl [peABapurenr,noft oqeHr(r{ }[br rIpI4HflJIrr, arro (I4HcrpyMeHraJIr,-

HbrM) 6ErJr Mrrr-rr4MaJrbHr,rfi paauep r[pa, iloryqeHHblfirlpI4 Halrrr{x I4BMepeHllflx"

filn Lo,, corJlacgo ra6.n. t ra 2 raxralr fl.rrflerctt pa3]Iep flApq B noBr{ur{oHHoM
yrre Ii, cpe[Hr,rft [o BceM aMlrccr{oulrblM JIr{HI{flNr. On panen 0,089 + 0,0031tu,
nrfii 1,6". prrrn Lo,ru (I{HCTpyMeHTaJIIHBIM) 6nur npunnr paaMep 0,158-+
-L 0,005 MM, trrJrr4 2,8".]rcr cpe4urafi paBMep Etrpa B tro3rlllrroHHorrt yr.ne II,
nonyueuunrfi no scera Jrr4Hr4flM or 1.3869 A [Ne III], aa ucltilroseHrleM JIrrHIlft

Io III lr [S II].
fIO upunnrr,Iu paBMepaM IIHCrpyMeHraJIbHoro HoHTypa ycTaIIoBItLI MbI

BbIqr{cJII{JrI{ I4crI4HHLIe pa3Mepbl s[pa laJlal(rrxu NGC 7275 to {opuyre
Lluan : L?r"rrr, * tr?r.rp. Peaynr':rarrr aru trprrBeAer{br Bo 2-fr" w 3-ii crpo-
r(ax ra6Jr. i u 2, Ha pr{c. 4, a, 6 [JIfl HeilpepblBHoro crleKTpa r{ Ha

prc. 5, a, 6 lilfl DMI4ccr4orrHLIx .urznrafi. IIa puc. 4 u S tpegcraBJleHr,r paBMepbI
gApa 6ee yarera acr{MMerpr.rrr {orolterpuuecxrrx nourypoB, rloaroMy uao6pa-
)IteHI{fl CUMMeTPI4qHLI.

I/Ie ra6l. L,2 upuc. 4,5 ctegyer, qro r4crrrHHbre pagMepbr aApa rarrar(rltltl4
Lo,s B paBHbIx Jttil:utrflx I4 B HelpepblBuoNr c[er(rpe nopf,Ar(a 1,5-2', tr4cn,nro-
qelllle rrpeAoTaBJlfler (yJlbrpa$ltoneronoe rnao6panreru4eD EApa B HerlpepblB-
HoM crreHrpe rr ero r43o6parfieHr{e B JIr{Hr{Ir ?'"3727 A tO II] B rroBIrI{I4oHHor{ yrJre

I, rge ero paaMep paBeH -3". PaeMepr,L,,Ib B aMItccI{oHHbIx JrI{HI4flx AoxoAflT
Ao 2-3", a n yJrbrpa{uonete rr JI?IHr{r{ X3727 A tO III B noBrIIlI{oHHoN{ yurs
I Eo 4,5".

TaHuu o6paBoM, peayJlbrarr,I o6pa6otrn rroJlyrrellHr,Ix HaMu c[eHTpoB
troATBeplr{Aaror trpeArIoJro}Helrrle, cAeJraHHoe Ha ocrroBe pesyJrl'raroP_ 4By-
qrernoft $otortetpura rlpflMr'Ix cHtr{trrnoB' alro aApo raJlar(rl4nll NGC {275 -
o6seHt ueroqequrrfi. flo nonr,rr.r HarrJrllr cnerrpo$oroMerplralecnllM [aI{I{r,IM
PASN{EP flAPA B BI,IAI{MOM YIIACTKE HEIIPEPI,IBHOIO CilEI(TPA I{ B CIIEI(TPAJIbIIbIX

Jrr{Hr4flx paBeH 500-700 rrn, a B ylr,rpa(luoreroBoft o6nactlr cnel(rpa I'I JItr{-

r-tl:r.lu3727 A IO II] aApo r,Ixreer Bi;rrflHyryro dropuy, rI ero paBMep R roBrrIII4oH*
rror\{ yrJre I6o,nr,ure, qeN,I Bo BropoM, I{ [ocrl4raet 1000 ux.

Ha yponne I : 0,15 -f,,.rr orrtr{ul4e {oroMerprrqecroro. ItoHrypa fl;1pa or
r.rucrpyMelrraJrruolo elqe 6oilbrue, aleil{ Ha ypoB}Ie 1:0,S/rrn*.3gecr, n ru-
ptuofi o6ilacrra Herrpepr,rBHoro clexrpa m B EMrrccl{oHHr,rx Jlltrrr{rx pa3Mep

riApa rropfl[xa 700-1000 nx. B ynrrpaSrroJreroBoft o6Jlacrlr ctrer(rpa lr xvt-
rtwr ?'"3727 A tO II] B rloBI4IIr{oHIroM yrJre I agpo cI4rIL}Io Br,rrflrlyro B rrarpats-
Jrelrrar4 AeraJrr{ c, r,r ero paaMep 1,5 rux. I{aruu peByJlrrTarlr rloaBo,lrflIor npe71-

rroJro)nurrr, arro flApo rrorpy?rieHo B Bl{TflHyroe o6paaonal{I4e, cocroflIqee r'r3

rony6r,rx BBeBA rI raaa, O6patsoBalrue ETo rrpoorrrpaerorl or flApa B oroporty
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Pnc.4. Paauepr,r raJraxTrlnfi NGC 1275 B AByx rroarrquonrlbrx yrJlax, [oJIyqeHELre flocJre
ysera [EcrpyMeHTaJrr,Eoro KoHTypa AJrrr pasEbrx yqacrHoB Hel]pepblBEoro cfleRrpa
B Bepru(arbuoM HarrpaBJleur{r{ - paaMepbl raJIaHTr{Hrr B [ogrrrlr.roHHoM yrre I; B ropr{BoHTaJ]urroM - B }r-
re II. ,[rE Halr(Aoro cryqaE yHaBaHbI r4HTepBaJrr,r AJrr,rH BoJrH, B I{oropr,rx cAeJraHbI I{BMepcHIlE: a - F,ttfr.
Lo,s, 6 - Lon6

Puc, 5. To rxe, qro uEa ptc.4, Ho AJIrI aMllccr.rouElbrx Jrnnr,rft, AJIr{HLr BoJrE Koropblxy(a-
BaEbI rra pr4cyE(e

OooBHaqeHrrE, fiaH Ha pr4c. 4, I(ocrrrvru xrrpr,rxaMr.r orpaHr{qcHbr paBMepBr }iorrrypoB, rioropbre Ee trpeBr,rEa-
rcT paBMepa rarlcTpyMeHTaJrbHoro HoHTypa

.qeraJrr{ c Ha paccroflrrr4e 0,75 Hux, T. e. rloqrl4 paBHoe paccrofrHr{ro ourApa
raJrar(rrrnrr Ao [eraJrrr c (paccroauue [opflAr(a t xnn).

Bnrrnuyrocrr, fl[pa r4 or(pyx(aroqrrx ero o6nacreft B I{alpaBJIeHrlId AeraJrr
,c (uaupanneuue I) Mo?fier cBr4AereJrr,crBoBarb o trpo4oJrlr(rrreJrbuoM BBatrMo-
,qeficrBr,ru flApa raJranTr4r(rr rr AeraJrrr c. B o6nacrr{ BBar{Mo4efr.ctswfl fl[pa rr [e-
TAil\\ C, trO-BEAr4MOMy, CyqeorByer rrOTOn ra3a, HOTOpbrft CIOCO6CTByeT O6pa-
sOBaHr4rO sAe0b roJry6rrx anea4. trl[nrencilsuocru usryqenuft cyqecrByroqefr
BAecb raaoBoft ryuaunocrfr yr fl[pa raJramrr{r(r{ cpaBrrrrMbr B lru:r'\rrr )."3727 A
lO II]. Buo"nue BoBMolr{Ho, rrro raBoBaE T}rr,{auuocrb cBerr4Tcfl rr B Apyrl4x
sMt4corrorrHr,rx ilL:Htrtfl,xl Harrpr{Mep Ho' IN II]' [S II]' uo saMerrrrb 3ro rpy[Ho,r
locnoJrbxy B arrrx ilrtrrrfix ryMaHHocrb uo rpafiuefi Mepe Ha rropflAor( cna6ee
gApa raJrar(Tr{r(rr.

B ceser,r c olrrcaHHbrMr4 peayJrbraraMl{ r4uTepecuo orMerr{Tr, sro Happorr
z ltsan l4l rpn rdccJre[oBaur{rt ctremrpoB Hexoroprrx agep cefi{eproBcxrx
raJIaKTr4r( BaMerr4Jrtrr, qro Mo[err, rasosofi o6ono.rxu flyqme corJlacyercfl c rra-
6.nro4aeurrull orlrocr{TeJTLHIIMLL IrHTeHcIrBHocrflMr{ aMr{cclloHHLIx JrldHr{fi B ctrer(T-
pax, ecJrrr Ha6[roAaeNrbre r4Hrerrcr4Brrocrr{ [BryqeHlafl flAep B JrI{HI{flx }'"3727 L
IO III u )v67L7-31 A tS III uecronlxo yMerrbrrrurr,. Moxrno rpeArorlolTttr{rb,,
rrro sacrE, u3ryseurtfl, na6nro4aelrafl B arr{x Jrr4lrrdflx, npr4uaAJre}Hrrr He flApy,.
.a oftoJroflAepuoft o6;racru.

Brrpamaeu 6narogapnoc:rr, B. 7I. flponrany Ba troJlearlr,re [rrcxyccrrr{,,
B. T. ?I{oronenoft, I4. A. Cuupuonoft v JL I4. (Dranaronoft Ba noMotqb B rro[-
f OTOBI(E CTATI,I{ K IIETIATII.
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OtIbIT IIAPA JI JI E JIbH bIX (D OTOA JIEH TPMIIEC H IIX
[I @OTOIPA@IITIECTTITX CTrEH TPAJIbHbIX

HAEJIIOAEHIIIiI ItOPOHAJIbHO]A iluHIilw [Fe Xl
B fnPE TAJTAKTT4HU NGC 4151 HA TEJTECHOfiAX

A3T.1T I[ STII]

B. JI. OnnsHcmrrrYr n, H. H. rfynaen, H. M.IE[axoncnor,l

flpegcraueubr peayJlr,rarbr crenrpaJrbubrx ua6nrogenuii NGC 4l5l a o6.nactr,r xopo-
uarr,uoft rr.ruru IFe X]]."6374 A 4n31.05 1984 r. ua 1,25-u r.r 2,6-rr rerrecxorax Soroarexr-
pl4qecltfir,I u {otorpa{uqecKrlr,r l\{eroAar{rr. fleperrenrroc:rrr Jrr.rlir'r}r IFe X] ue o6napymeno,
Eo oruorlrelrl4e R: Wx (6363 + 6374)/W?\ (6300) = 0,45 yxaar,rnaer rra rpr.rcyrcrBrre Ho-
pouam,noft nuuuu IFe X]. flonaaano, qro rroJryrrerrgbre llaa]r6rtrr,r rreroAaMr,r cuenrpo@oro-
MeTp[qecftIIe r,r3r\repeHr{fl xopoilo corJracyroTcfi .

THE EXPERIENCE OF PARALLEL PFIOTOELECTRICAL AND PHOTOG-
RAPHICAL SPECTRAL OBSERVATIONS OF CORONAL LINE [Fe X] AT GALAXY
NGC 4151 NUCLEUS CARRIED OUT AT AZT-11 AND 2,6-m TELESCOPE, by
V. L. Olcniansky, K, I{. Chuuaeu, N, M. Sh,akhouskoy. - Photoelectrical and pliotogra-
phical spectral observations of Seyfert galaxy NGC zr{51 u,ere carriecl out in the region
of coronal line [Fe X] ]\6374 A on l{ay 1r and 31, tg94 at 1.25 ancl 2.6-m telescopes. The
variability of the line [Fe X] betteen the tto clates is not found, but the ratio j?:
: I'Ilr(6363 -l 63i4)/W)" (6300) = 0.45 evidences the presence of the coronal line [Fe X]. 11

is shorvn, that spectrophotometrical rneasurements obtained by various techniqne, are
in good agreements.

CeftSeptoncnafl raJrar(rIara NGC 4151 - rrard6oJree Aera.rrr,no uccire[oBau-
HbIft o6beHT cpeAI,r ar(TLrBHbIx raJIar(rr{r(. flepeueunocrr, paBperxe}rHbrx yJrbrpa-
Sraoleronrrx u otrrr{secx:r'x nu:r,ufr B ee cner(rpe ,qocraroarHo no4po6rro niy-
qeua [1-4] . It o4uofi rB trpltx{eqarerrrrHblx oco6eHuocreit aroio o6reHna
orHocurcfi nepeMerrHocrr, KopoHaJrbHofi ilr4Frr,rfi [Fe X] 6374 A c xapaHrep]rbrM
BpeMerreM Hecr-(oJrbno rer [5, 6] r,r, noslroir(Ho, lrecsqee [7].
- Hameft aagaueft rrBlrrrelcrr rrorl;rrna o6napyxienr4fl rrepel,reHHocrr{ .Trr,rurrrr
IFe X] c xapar(repHbrM Bpe]reHer,r oxoJro Mecflqa rr KoHrporb rosHocril peayjrb-
TaJoB, trolyqaeMbrx Mero[oil{ {ororpaSr.ruecHoft dtorolre,rpr,rr,r c [prr],reHeHr[eM
Dofl. Ha6nrc[eurrfl NGC 4{51 rpotsoArrJrrrcE napaJrrrerrr,rro Ha 2,6-r,r r:enecxoue
3'IIII co cfler(rporpa$ou CIISM-2, ocuarqeuHr,rr,r rpexHacxa[rlrrM SOtI yM-92
IB], lr ua 7,2l-mreJrecnorre A3T-11 c {oroa.neHrprqecxrrlr cr(aHrrpyroqr,rlr ciler(r-
po{oroMerpo,r,r ACII-3S [9] n re.reulle Atsyx 6eanyuur,rx ].roqefi 0Zr-05.05
u 31.05-01.06 1984 r. flpra $oroarexrpuqecxr{x Ha6rrolleHr,rrrx MHoronparHo
cKarrr4poBaJrcfi yqacroH ctrer(rpa rrporEirieHrrocrrrro 160 A, Bnrroararoql[ft
rlr{Hrlro tO II 16300 A u 6.neu4y tO Il + tFe Xl },6363 + 6374 A, c ruarou
10 A u rur.rpuuoft BbrxoAuoft qeJr?r, coor;ercrByroil{eft 10 A, ilpr4 Bxo[Hoft
Iua{parMe 10'. B roft me o6ilacrr,r ctrer(rpa peryJrflpuo cxauupbBarcfl {oH
He6a ps4oM c raJraxrr.rxofi. Cran4aproM crrylxrana aseaga C ua 101 . I\{noro-
HpaTHbrM cHarrrrpoBarrrreM AocTr4raJracb fiBa3r{oAHoBpe}Ier{Hocrr, oTctreroB Bo
BCeX TOqHax II BOBMoIT{HOCTL T{CItJIIOqeHI4fl o[rr46osHr,Ix oTCqeTOB npl{ C6onx

* 
9l4u{^lg1po(fraauuecnr.rx uccte4oaar.rufi Ceuepo-Bocroqroro r{oMrrJrer{cEoro HI4I4 ABHIIAH CCCP.



Ycpegueurne no 10 A yqacrfir
crrexrpa EApa NGC 4151 (f's),
EOpMr4poBaEEbre H Rorrrl{EyyMy
3Be BABr CpaBEeEr,rfi c (/*)
J - {oroaJrerTpu.recHlrrt cHaH, no-
uyueuunti 31.05 1984 r. ua A3T-11;
I - oororpaqr[qecHr4ii cleHrp 04.05
1984 r. nocue r{cflpaBJrer{rra Ba t4H-

crpyMeuTaJrbnril.r xonryp r.r n'pllBeAe-
Hr,rE B cr{creMy "60loaflenTpr.r.recHr.rx

xBMepeHnri. BHusy xo.( c ArrrHorji
BoJIHri paBHocur Af,' lrexrgy cueH-
rpauu, lrao6parxeHnrirrll BBepxy

/1

.\*
\\
\

45

\ /rz

\
-42

6./// iloo t,i\
auaparypbr. Cyltuapuoe noJreauoe BpeMfl HanorrJreHrrtr cr{ruaJra or o6re1ra,..
{ou3ra BB.eBAbr cpaBHeHrrfl B trepByro r{oqb cocraB nrtr,,o Jlzq, a Bo BTopyrc 1,5 s.

ITpu {ororpa+zsecxux ctre(rpaJrbHbrx Ha6JrroAeHr4flx rxrrpr{Ha rqeJrr4 coc-
TABJIflJIA 2,5", CIERTP PACIIII4PflJICfl EBI{}I{EHI4EM O6bEHTA BAO;b IIIEJII,I [O 2O'l
tro rrosr{r{r4o}rHoMy yr.uy 90'. Ha o4uo,lr cHr{N{He c aHcnoslrqweft. -20 wwu
roryrraJrcr{ crreRrp rrporfl}r{eHHocrr,ro -1500 A c paaperueHr4eM 5-6 A. (Doro-

lpj{rTggTrft cueHrp 04.05l9B4 r. Karrrr6poBa,ncs no rofi lxe BBeBAe C, npuuenr
NGC 4151 r{ BBeBAa cpaBueur.rfl *o nperia Ha6irrogeur.rfi naxo4r.rnzcu ,Brrz^
3eH LrTa.

flpra couo craB JreHrdr,r S oro anexrp r4secHr,rx lr { ororp a$r.rqecxr,rx na6r ro4euufi
yqr,rrr,rBaJrocb paSrraqrae r[Hcrpy]\,reHTaJrEHl;rx npo{lrneft r4 BoSMO}nHtrft cgaur
f^otoa;renrpuqecml{x cHaHoB rro [JrrirHaM BoJrH B npe[eJrax Eecr(oJrb6r{x aHrcrpeM.
t91 . C arofi qennro Sororpa{uuecxraii ctrexrp t4crrpaBrrflJrcfl Ba Brrr{flrrr,re rrH-
crpyMerrraJrr,Horo KoIrTypa (uafigenuoro rro Jrr{rrr{strr }rorrHoro ue6a) urerogo1r
rrocJreAoBareJrblrr,rx npr.r6nraxeru.tfi, a Bareu npoBoAr4JIacr, cBepTHa ero c npfi-
noyronr-nofi annaparuofi Sygxqrzeft urupuuofi 10 A (uuuuapyroqeft pagpe-
rrreHrde Soroatexrpr.rsecHoro cxauepa). floc.negnaa oilepaqrrE rpoBoAr,rJracE,
c [IaroM I A, uro [oBBoJIpIJIo yqecrb HecoBrra4eHrre HyJrr,-[yHr{ToB B rrrgaJre
[Jrl4rr BoJr[r. ttoa{$u-r{}rerrr noppeJrflr{utr r{eiriAy $oroarexrpu{ecHr.rMr{ u yc-
pe[HerIHr,IMIa SororpaSI4qecKLIMrr orcqerar,rr{ r{}rrerrcr4Br-rocrr,r B crre6rpc, rocJre
coBMeqeHr.rfl Hyrrb-rryHnroB, paBeH 0,95. ItOa$suqr,renr lr.rnefiuofi perpeccrdr,r,
Me)fiAy noJIyqelIHbIMr{ pa3HbIMr4 MeTOAaMT{ BHaSeHr,rEr,rr,r rrr.rTeHcr{BHocTrr cIIer(r-
pa NGC 4151, nopurdpoBaHHbrMrd n r(oHrr.rHyyMy BBeBAtr C, SnuaoK H eAr{}rr4rle.
Bcg 3lo.roBoprrr o xopouer,r corJracrrr,r peByJrr,TaroB, rroJryqennr,rx Ha BTIIIu ABT-11.

flpra noucne trepeMerrHocrr.r .nmurafi no rforoenexrpr,rqecxrin{ cxaHarr, ro-
JIyqeHITBIM B paBHLIe HOqrI' BoBHI4fialoT TpyAI{oCTII, CBflBaII}IbIe C BOBx{O}rtHLIM
IIECOBIIAAEHI4EM HYJIIT-IIYHITTOB AJIITII BOJIH B NPEAEJIAX 2-3 A. BE,UIT'II4HA
3ro.ro cABl4ra oIIpeAeJrtrJracb cpaBrreHr{eM c pacnpeAeJrerrr{etr r.lHTeHcr,rBHocrr4,n $otorpacprqecftorf..cnexrpe. flplr aroiir 6rr;rr u-onyuelr xou6nunponaHurrft
gT11 (Iq. ocrroBe Soroa.,enrpr.recxux rt Sororpa$u.recr{r.x ua6irogeurafi)
04.05^f 984 r., conuenlennrrfi no mr(aJre 4rrru nor*, c 6ororra*rprqecxrxr cna-
sou 31.05 19Bz+ r. o6a craua rrpr4Be[eHbr,ra prcynr,u. pasuocrs Me]ri[y HrrMr{,
trpeAcraBJreHa,BHr{3y- pr4cyrrHa. I4s pucynHa BrrArro, qro [epeMer{Hocrb B 06-
Jlacrr4 rrrt:F.rtr IFe X] He rpeBrrrruari oruu6ox r,relrepelrraft. 6rp"g"r.rrrrbre rro.
{ororpa{uqecnrrM crrexrpar{ BHarreHufl orHorrreHrafl

R : Wi (6363 + 6374)tW?, (6300)t

paBHr,r n o6e garr,r -0,45. flpzuepno raHoe x{e SHarreHr,re -R nonyuaercfl tro
{oroe.nexrpr4qecrldM cr{aHaM. bro aHaseHr{e cyqecrBeHHo orJrr,rqaercfl or reo-
peruqecKoro orl{ollreHl{fi urrreHcr4sHocreft nraurafi [O I], paBrroro 0,32, uro
cBuAereJrr,crByer o rrpucyrcrBrtfr lrr.ufrut [Fe X] B ctrexrpe rapa NGC 4151.
Oruetnu, qro r{amra ua6rro4enufl trpoBo4trJrr{cr, B trepr{ol ireo6rr-.rgo rny6oxoro
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dorouerpuuecnoro Nrr{Hr{MyMa NGC 4151, Bo BpeMfi r(oroporo BHaq\treJrr,Eo
ocna6e"nra rur{porlre HpErJrbfl paapemer{Hrrx nunufi [4] . PaarusHoe rroBeAerrr{e
paapelxeHHrrx nlruuft I{ fioporraJrrnoft rlrnuu [Fe X] uomet 6rrrn cssaaHo
c reoMerprrefi almccr.ronuofi o6nacrr{ rrJrr,r c oco6eunocTnMr{ {raarauecHrax ne-
xarrusMoB r.railyqeuufl r(opoHaJrbHoft nwuuu, r(oropbre 6ylyr o6cyrx4enrr or-
[eJrbHo.

,(exa6pr 1986 r.
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yAlt 520.8.4

PESyJrbTATbr HAEJTTOIEHTTtr{ flIPA
CE}TOEPTOBCHOM IAJIAH TI(}TU

NGC 4151 HA TEJIECI(OIIE ABT-11 B 1982-1986 rr.

II.I{. MepnyJroBa

B 1982-1986 rr. 6rrnra rpoBeAerrbr ua6riogeurar agpa ceft{eptoscxoft raJlar(rrrnrr
NGC 4151 co cr(aur{pyrolqr.m{ crenrpo(poronerpolr AC[-38 Ea rerrecnorre ABT-11 ltpr,rIrr-
.cxofi acrpodrragr,rqecrtoli o6cepnaropur AH CCCP. Paauep axoguoft gr.ra{parurr 10", Brt-
xoArrat rqeJrL clerrpodrotouerpa AL,: 80 A ycrauannuBaJracb sa o6racrlr r[rlrrrr HBr

Ay6rera [O III] 1,4959 + 5007 A !r HerrpeprrBuuii crexrp. 3a 13 noqefi ua6mogennft no-
ryqeuo 97 oqeuon 6necna flApa raJranrr,rrtlr [o orrrouenr{ro K 3BeBAe cpaBueurrtr. PaccMor-
peIII4e yCpeAIIeHHbIX 3a ftaE{AyIO HOrIb IIOTOKOB I't3JIyqeHIIg OT .flApa raJIaI(TI{ItI4 IIORaBaJIO'
IITO MA11CIITIAJI6HI,IE II3}IEHCHII,fi 3A BECI, 11EPI'IOA TTA6TTTO4EUTIii COCTABI{JIII -7OO/O AJIfi [IuIraTluT

}Jg, -25% B cryqae gy6nera [O III] rt -50/s Arr.n EerrpepbrBuoro crenrpa, qro cytrIecr-
Berruo rrpeBr;rlraer r(art paa6poc ana.renr,rft B Teqentle Hoqlr, Tar( r{ Br,rqrlcJreuubre Bepxur.Ie

npe4eirlr Bepoarrrbrx crarrrcrr{qec(r,rx oruu6on oAuoro Ea6lrroAeEu.fi (4-50711.

THE RESULTS OF SEYFERT GALAXY NGC 415T NUCLEUS OBSERVATIONS
ON THE TELESCOPE AZT-LL IN 1982-1986, by N.I. Merkuloua. - The photoelect-
rical observations of the NGC 4151 nucleus rvere camied out in 1982-1986 using scan-
ning spectrophotometer ASP-38 of the 1.25-m telescope AZT-|L, of the Crimean Astro-
physical observatory. The entrance diaphragm was 10"; the 80 A slit of the scanner was
centred on three consecutive rvavelength regions: I-IIJ, 4959 + 5007 A [O III] and conti-
nuum. During 13 nights of observations 97 estimates of the light of the galaxy nucleus
rvere obtained with respect to the comparison star. The averaged for each night fluxes
from the galaxy nucleus showed the variabiliLy of. -700/o for Hp, -25/s for IO III] ti-
nes and *500/0 f$ continuum. The degree of flux variations markedly exceeds the scat-
ter of values for one night and the calculated upper limits of probable statistical errors
for a single observational set (4-50lo).

IananrnHa NGC 4151 - oAr4rr r4B Halr6oJree [ayqeHHbrx o6renroB Bo BceM
nJracce cefi{eproBCnr4x raJraKrr,rx. TlanyueHrre or eroft railaRrr{nu trepeMeHHo
BO MrrOrUX r4CCJre[yeMbrx CrreKTpaJrbrrbrx ArratraBoHax: or r4rr+paRpacHoro
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lo peHrreHoBofioro. Oguaxo xapanrep arofi uepeuellHocrlr nprIA Jrr{ MoiIi}Io
cqr{Tarb BbrflcHerrublu. He troAJrex(rrr coMHeur4ro rrepel\{eHuocrb rtoHTI{HyyMa
r( paaperlenurrx nunuft Ba roAbr rr Mecflqbl? Ho IrBBecrHbI rar(x{e r{BMeHeHI{tr
r{r{reHcrrBuoctu 6neu4rr Ho, * tN II1 Ha 0,3'' ga 3-5 cyr It-31 , rrBMeHeHrrE

rrureHcr{Bnocrefr lfilu:ufr. n ynrrpa{uoJlere B HecI(oJI},Ro paa 3a 5-10 cyr [41..
flaxonssur u np. [5] ue o6uapyxrr{Jrrd Hr{Har(r,rx nepuoAuquocrefi B r{BMeHeur{rx
norrrr.ruyyMa Ha r{rrrepBaJrax BpeMeIrLr or cyrom Ao AectIrKoB JIer. B uepaoft
troJIoBrIHe 7984 t, na6nroga,ncn r,ny6oxuft Sorouerprauecxuft MI4rrrdMyM I{aJIy-
qeHr,rfl, COtrpOBOII{AaSruuftCs TaI(E(e CneKTpaJILHrIMII I,ISMeHeHI{flM1{, npl{qeM
B MrrHr{MyMe 6;recxa raJIar(TI,IHy Mo}r{Ho 6rrno xtaccu{r,rqnporarr rar Sy 2
B orruque or o6rrsuoft ee xraccraSI4HaIIrIIr nax Sy 1,5 [6,7].

B 1982 r. na 1,25-metponoM reJrecxorle ABT-11 I{pnrucHofi actpo$uau-
secnofi o6cepraropura AH CCCP 6rr.nra ua.rarbl crrcreMaruqecmue {oroalexrpra-
qecr(r{e na6tro4euufl tr[ep cJre[yrcr{ux cefi{eprorcfir,rx raJIaItrIuR c IIeJIbIo
I4CCJIeAOBaHI4fl nepeMeHHOCTI4 B HetrpepbrBHOr[ CreHTpe I,I R SMr4CCr{OHHbIX

nrrlrrtrx NGC 1275 (ruu Sy 2), NGC 4151 $vl Sy 1,5) r,r NGC 7469-(ruu
Sv 1). Pesynsrarrr na6nro[euufi agpa NGC 1275, npoBeAeHH],Ix s t9B2-
t9B4 rr., ony6,nuHoBaHbr B [B] . Suecr o6cyxgarorcrr peayJlbrarnr na6nro[enuft
agpa NGC 4151, nponeAelrHbrx s 1982-198G rr.

Ha6rro4euIar
TlcuorreonaJrctr cr(aHrdpyrorqraft cuexrpo{otor\{erp ACll-38, pa6oraroquT

B pexrrMe cuera {orouos. Brrxo[Hafl rqeJrr, cnextpo{oroMerpa Al, : 80 A
locJre4oBareJrbno rlenTpr,rpoBaJracr, Ha rpr,r o6nacrr{ B ctrexTpe TaJIaHTI{_nrlt,

coorBercTBylorqlre (c yuerorr Hpacuoro Cuerqeuua) rloJIo)fieHr4fllr nzuuu HB,

4y6rera tO IIII ),,4959 + 5007 d ra uenpepblBnoro crler(rpa' IasMepfleMoro
Ha paccrofltlu 700 A n xpacnyrc cropory br gy6reta tO IIII' IJa puc' {,
r[e rpr4BeAeu oArrrr r{B HoHrpoJrbHr,rx cKaHoB raJranrr4nn NGC 4151, aauncau-
urrft co rqeJlbro A)v *- 40 A u c urarou 10 A, arn o6;racrr.r cnenrpa o6ogHaseHbr
coorBercTBenuo qu$pax,ru. 1-3. Taxrae cmaHr,r BarrrrcbrBaJrrrcb HaI\{r4 B r(aifi[ylo
HoqF, [epeA HarraroM Ha6rrogenIaft IJtn Horlrpo.rrs Al4crlepcr4oHuoft npunoft
cnexrpoSoroMerp a.

Ha6.ruo4euua rrpoBogrr.uucr gu{{epeHrlr{aJrr,Hr,rM Mero[oM rlo oruoIrreHr4ro'
H BBeBAe cpaBHeHI{fl no cl4l,rMerpra.rHoft cxeN,re: r,IB]IepflJIcfl Sou ne6a [ocJreAo-
BaTeJTITHO BO BCeX TpeX TOqHaX CIIeHTpa Ha paCCTOflttlI.tT -S', H IOIy oT faJIaH-
Tr{r(rd; BBeB[a cpaBr{eHr4a B Torrxe 3, coornercteyrorqefi rroJrox{e}rup Herlpep},rB-
Horo cueRTpa raJranTrrr(r4; raJrartrlrxa nocJleAotsareJlbllo B TorrHax 1-3; m-
JIar(TIar(a [ocJreAoBareJrbFro B Torrnax 3,2 v 7; aneaga cpaBHeHIiIfl s tovne 3;

Son ue6a B rpex roqnax. 3rea4ofi cpaBHeur,rfl cJry)fir{Jra BBeB[a C IaB cnlrcxa,
rrpr4BeAelruoro B crarbe B. M. Jftororo [9J , pacuono]rieuHafl Ha paccrorrlrr_rr

-5' or raJra6rr4nr4: V : 9,82"'; B - V : 10,60"'; U - B : -0,02"'.tr{Boecrno, rrro .flApa cefrSeproncntrx raJrar(rr4n rro onpeAeJIeullro r4N{eror

aneegoo6pasnr,rft nrag, cBr4AereJrbcrnyrcrquft o 6o;rr,ruor,1 fiorrqer{rpallrrr{ cBera
r( rrApy raJTaHTI4Itr4 r{ o MaJrr,Ix paaMepax carforo rApa, r{to6rr yBeJIrIqrrrB
HoHTpacr frApa IIo orHolrrerrr4ro K BI-Iem]II4M r{acrrrNr raJrar(Tr4Htr{, ltr,r ua6nrogalra
agpo NGC 4l5l c axo4nofi 4na{parmofi paaNrepor{ 10". flpraue}Ieur,'re croJrb
uanofi gua$parr,ru ilpe[brrBJr.ser Br,rcoxrae rpe6onaHr,rx H HaqecrBy rr{[rrpo-
BaHrt.s. Tenecron ABT-11 ocualqeH oSce:rnr,rrr dororlrgolr, o6ecne.rranarcrrluIlr
Torrnocrr, rr4Ar4poBaHrrfl ryqrrte 1". FIa6nroqeHr.{fl npo]loAr,rJIItcr, R [ocrarocHo
xopour4e {orouerpn.reoxue Hor{rr fipu ]raqecrne uio6parieHflfl r{e xyine 3",
r(orAa ycraHoBxa rarrar{rrrxr4 B r{eHrp gua{parmrr He rpegcraBrlser rpyAa.
flocne qerrrprrpoBarrrr.E raJranrr4r(r{ BnJrroqaJrocr, o{cerrroe c[ororngrapoBarrrre.
trro6u BLrrrcHI4Tb, HaH Molr{er r4aMeHr{Tbcfr rrorol{ I4BJly{eHr4fl or 1'aJIaxTrrr(r{
rlpr4 cMeutreHr4r4 ee ts gr.raSparue, naupr 6r,rnlr rrpoBeAeHr,r ofler(r{aJlbuble Ha6rro-
AeHr.r_fr.

fr,t4raponanue c rroMonlblo o{ceruoro Sotou,r4a npor,rauogr,Ircfl no rr{Ar{po-
no.rnoit BBeB[e.spxocr];ro goL0n", pacnoJro]neur.rofi n oxpecrHocrrr ua6nrogael'toro
o6tenra ue 6nttne 5'll ue AaJree 15'. 3ry BBeBAy r{o}nHo cMerqarb B rroJle

{otoruga c qe}rrpaJrr,Horo rryJrLra ynpaBJrer.rrr.rr reJrecxorrorf rro HoopAr{HaraM,
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Puc. 1. Oguu r,ra fiourpoJrbrrbrx cnarroB EApa

Pac.2. Sasucurtrocrr BeJrr,rqr4uhr rroror(a n4pa NGC 44,51, s EelrpepbrBuoM crler(rpe, EopMr{-
poBauuoro fi Mar(crrMaJrr,EoMy Bnaqenr{w III*u*, or paccrofiEl{E IIeETpa uxognoft 4uaQpar-
I\rbI paBMeporu 10" go EApa raJrar{rzxr (Ar")

To.rHrz - HaorroAeEufi 08-09.12 1985 r. I{pyxx[ - HaoflroAeHnn ra.nanruru 07-08,02 1986 r. Ssea-

Ioqxu - aHaJrorrrqHbre HaOrr.)AeH[[ BReaABr cparilertufi C 07--08.02 1986 r.

,OAHOSHaqHO CBflSaHHr,rr{" C trp.rrMbrM BOCXO}r{AeHrirer{ Ct r4 CnJTOHeHUeM 6 (rleHa
AeJreHr{.tr Aarqr4HoB rroJroErerrr4E SBeB[br B troJre rr4Aa paBHa 0r25',), Coornercr-
Ber{Ho cMerr{aercfl troJroirreHr{e raJraHrrrr([ Bo BxoAHoft Ar{a{parMe. flpu ua6-
JrroAeHr4.Ex Mbr cABr{raJrr.r rr{Ar{poBorrHyro SBeBAy Ha I-5" B o6e cropoEr,r or
qerlrpa [Ea6parMbr, ctrepBa uo ct, BareM no 6. CparueHrre troroKoB r4BryqeHr4s
oT raJraHTr4ItI4, r4SMepeHHbIX rrplr KalrtAol,r ee troJrolr{eHlrr{, tror(a3aJlo, qTo ETLr

troror([ ]\{errflrorc.fr oAr4rraxoBbrivr o6paaou nprl cMeq,eur{r{ KaH rro ct, TaK rI rro
6 . floarolry Ha pr{c. 2 ilrrr noxasaJrr,r ycpeAueHHr,re rro arr4M [ByM HalpaBJlel{rrtrM
IIOTOI(I4 B HetrpepbIBHOI\{ Ctre}trpe, HOpMIIpOBaHHbIe I( MaI(CI4MaJILI{OMy sEaqe-
Irr4lo ,f/lmax B BaBr{cr,rMocrr{ or paccroflHr4.rr rleHrpa AuadlparMbr Ao .flApa raJrar(-
Tr4ItI[. BI,IAH0, IIro ecJlr{ aro cr{erqeHrre He rrpeBbrlrraer 3", To r{SMerreHrrg noroKa
ee usryqeHr4E He trpeBbrrxaror 5% (B cpeJ1He^{ oEr[ cocraBrtlror \yo). Tan5rp
Totruocrb rr4[r4poBaHrr.q saBeAoMo o6ecue.rraraer o{cerHbrfi {otorug, Auanorus-
Hbrft enctrepr4Mer{T 6r,rn nrruonue}r AJr.rr BBeBAbr cpaBHeHr4.E C (anea4our(I( Ha
p:4c, 2)i r43MelreHr4.E rroroHa nprrMepr{o raHr{e Ete, Har( u B crlyqae cMelr{eHr.r.E
raJraKrrlr(u. Taxofi H{e pe3yJrbrar 6brI IIoflytIeH HaMrr rrpr{ cMelqeHr4rr troJlo-
lr(errrr.fl raJraxrrrnrr NGC 1275 n gr.ra$parue paaMepoM 10" [10].

Bamnrre rrHcrpyMeHraJrbHr.re orrIu6nr4, cB.flBaHubre c ycrauoBr(oft 4u{paH-
qlroHrrofi perueTnr4 B SaAaHHyro Torrr(y crreKTpa, a raRir(e Her(oTopbre Botrpocbr,
Kacarcql{ec.rl Merogr4nr.r Ha6flroAeuufi, pacclrarpr4BaJrrdcb HaMr{ B [11]. Ilora-
BaHo, rrro roqrrocrb ycrarroBr{rr gr,r{parqzourroft peruerr(u B BaAaHIryrc Torlr{y
cnexrpa cocraBJr.Eer J 0,5 ruara :5 A. Talr xe orleHeua omll6xa, Koropym
l\{o}r{er Aarb c6ofi graSpaxquoHHofi pemerr(r4 trpr4 Ha6rrotreErrflx raJrar(rlrKl{
NGC 4151: Iroror( B Jrr{r{r{u Hg Mo}r{er uBMeHtrrEc.E sa 7-2Yo rryw cABrrre
trIerrl4 crrerr:po$orouerpa Ha 20-40 A. ,{nr [y6rera tO III] oun6xa ra]te-
perrrrfl troroHa [prr cABr{re na t0 A HetrpeB},rmaer 2-3% ra rorr,xo npr4 c[Br4re
>20 A AoxoAr,rr go 25-300/0, qro JrerHo saMerrirrb Bo BpeMfi Ha6ilroAeHuft.

Oqeuuu crarr4crr4secxyro ouru6xy ogHoro r{BrvrepeHr{fl. Cnopocrra cueta
(DDV cnexrpo{orouerpa B cpeAHeM cocraBJr.trJrrr: rrprr Ha6rro[eHuflx BBeBAbt
cpaBlrerrl4.E 400-tt70 r,rlrtr/c, rpr{ Ha6JrroAerrr{.flx raJraxrrrr(ra NGC 4151 B }tou-
rl,rHyy_Me 30-40 vmtlc, B o6racru tunflu H0 50-100 uwlc, B o6racru [y6-
Jlera [O III] 200-300 nvrlc, flpra ua6nrcAeHrrflx Soua ue6a cnopocrb crlera
6rrna 3-4 uwlc, a reMrroBoro ror(a l-2 wv.r:lc. Bpelrr EanotrJrerrrrr o6r,rsEo
6r,rno pannr,rlt 100 c (ranorga 200 c). Tanuu o6paaolr, o6ecne.rzsaJracb crarr{c-
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'Tr4rlecHafl oIIrl46Ha oAHoro IrBMepeIrI{.s? ol{eHeHHafl tro norrdqecrBy rraltotrJreH-
HbIx KBaIITOB, AJIfl sBeBAbI CpaBHeHI4.E ilyqIIIe l%0, a [Jrfl raJraKTr,rHr4 NGC
4151 - ilyl':lre 2o/0.

r{ro6rr HourpoJrrapoBar}, arMoc$epuyro lrecra6r,urbHocm,, Ka}r{[oe r{BMepe-
}Iue rroToHa r43ilyqeHr{f .tl[pa B AaHHorz o6racTr,r cner(rpa pas6r,rBarocb Ha t0
€,qr{HuqHr,Ix r,rSr,reper{r4fi c 3r(cno3r4quefi tro 10 c. cpanHeHr4e Bbrsr4cIeHHr,rx
cpe[IreKBaAparuqHbrx olxu6oH cpeAHr4x BHaqeHrrfi noror(oB rro arrrM t0 ueMe-
peHILIIM CO, CTaTI4CTIIqeCI(I4MI4 OIIIU6HaMU IIOKaBaJTO, qTO OHI{ trpaHTI4rIeCKrI
coBrraAaloT. ,(aree Bbrqr4cil.sflucr, orHolrreHr4rr rroronoB trBJryrreHlr.fl raJrar(Tr{Kr4
Ir,z,a B r,rccJreAyeMbrx o6[acT,sx cneHTpa H noTony .r* or ereag],r cpaBHeHr4fl c:
f tlI,k, IzlI*, IslI* ut1 HaftouerL (It - Ia)lIx -' InslIx v (Ir- - I)lI* -
- I.oJlUllar rIpIaHI4M&eMbIe HaMll Ba rroroxra r4ailyqeHr,r.fl B Jrrdnr4r{ I{g r.r 4y6nete
lO III]. 3a uoton I,raJryqeur4.s ts lrerpepbrBuoM crrenrpe HaMr4 rrpr4rruMaJrocb
orlloltrelrrde Isl I*. OtsocntenrHarr orurr6xa oAHoro Ha6rrroAeHu.n, Br,rqr4creH-
rlafl AJr.tr orHorrreur{.a Is,,l I,s, 6y4er panua -2,5%, [,trs" ornorueur,r.E Ipnyl Ia
-2%, a AJrfl l{enpepr,rB}Ioro cnexrpa Iul I* -2%. Teuepr Bbrrrr4oJrr4r\{ Bepo.rr-
}IYIO OTIIOCI4TEJIbHYIO CPEAHEI(BAAPATI4qIIYIO OIIII{6KY OAHOIO HA6TIOAEHI,I,E
c yqeroM rraArrpoBaHrd.E r4 BoBr,roir{Hbrx rrorperuHocreft ycranonxlr pa6ouefi
AJrr{Hbr BoJrrrbr cueHrpo{oroMerpa. flplr arou yrrreM, qro r,rBMeneHr{fl noror(oB
Ir3Jryalelrr{.r flApa raJIaHrLrHr{ Ba cqer rr4Ar,rpoBaur4fl Moryr trprlBecrrd n ourr6r(aM

-\yo, a c6oft rroJro)fierrrd-fl gra{rpaxquonuoft peruerxr,r Moxer [arr, olrr46my

-t-3% (cm, nrtrue). B r.rtore trory.Iaerc.E, qro rroror( B Jrrdrrr4r4 FIB uu MoineM
Id3Mepr4rr, c Bepo.frrHofi ouu6xofi o' :4,5%, rroror( B o6racr[ [ydrera
[O III]r- c.oulr6roft o' :5%, a e HenpepbrtsHoM crrer(rpe - c neponruoft
.orura6xoft o' = 4o/0. 3ro nepxgr{e npeAeJrr,r orrrr46on oAuoro na6nio4euraa.

B ra6n. { rpunegeu H{ypHaJr ira6nro4eurafi ranaxrraxu NGC 4lbl, c anowx
1982 r. no nafi 1986 r. Bcelo raJraxrrrxa ua6rro[aracr B reqerrtre t3 Hoseft,
EepaBHoMepHo pacnoJromeHHbrx Bo BpeMeHr{. Haxr4yro Hoqb Aeilailocr or 2 Aot7 oqenoH 6recra raJraxrrdr(r.r B r{aifi[oM crrer(rpaJrbrroM r4HrepBa;re. B cpeg-
HeM BarpaqrlBaJrocb 15-30 MrlH Ha oAHo rroJrrroe na6nro4eur.re.

Peey;r rrarbr Ha6JrroAeur.rfi

.Harlru paccr{arpr{Barorcfr pesyJrbrarr,r ua6nro4eurafi, ycpe4ueuurre Ba r(aifi-
.[yro Hoqb. B ra6n. 2 coAepmarcrr orHolreHr4.tr rroronoB l43rryqeHr4,E flApa ra-
Jranrr{Ku NGC 4{51 r{_BBeBAbr cpaBHer{r.rfi C s o6nacr14 rrtttmu FIp, n o6nacrra
gy6.nera to IIil n B o6racrr,r ueupeprrauoro ctrenrpa (crol6qn 2,5',8). orulr6-
KI4 o rlpeAcraBJrflroT co6oft cpe[Her(BaAparrdqHhle ornJroHer{rrfl cpeAr{rrx BHa-
seHraft coorBercrByroqr4x BeJrr4qlrH, IIoryqeHHr,rx Ba AaHHyro ,oru. CroAa

B uocneAnenn cror6qe yxa,arro qr,rcro na6rro4enrzft aa 4anuyro Hoqb, no Ho-
fopoMy rrpor4sBe[eHO ycpeAHer{rre.

,{na toro qro6rr y6parr BJIITflI{r4e HetrpepbrBrroro crremTpa Ha rauTerrcrrBgocrb
.BMrrccrloHrrrtx tuur,rft, r[r,r Bblqldrarw uB fioilyrleHr{brx rroror(oB B rrrrHlrflx rro_
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rPuc. 3. TlaMeueufis Bo Bpe-
.MEIIU OTEOCI,ITEJIbIIbIX IIE-
reucraguocteft Jrrlur{r,r H 0,
^gy6leta [O III] rr Ro]rrrr-
EyyMa, Bbrpa?r(eEEbre B
3Bo3AULIX BeJIr4qI,IEaX, IIO
.OTIIOIIIEE]IIO K I,IIITEITCI4B-
EOCTTI r4B[yqeEuE BBeSAbr
.cpaBEeEr{ff C (coornetcr-
.Berrro L*r,, Lm, t Lm3),
.a rafilne ana.resfift R --: lto rrtl/lP
Bcpru(aflr,Hbre qeprorrHrr 

- cpeA-
{HEXBAAPATUIIHbIC OTHJIOUEEIIfl
.cpeAnero Ba Hoqr, Buaqe.Hur. IIpr
.(,TCyTcTsxlr qepToqefi orulr6rr.r
,Menbltre .ru6o paanor pagMepy
,,npy,fiHa
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/18./ /18/ /l,t /!86 lodvr

"ror(rr B HetrpepbrBHoM c[enrpe. Srra peaynbrarbr co cBorrMrr cpeAuenBa4parrdq-
r{brMrr ol'nJroneHrrrrMr4 cpetrHr,rx gna.{eHufi Ba Hoqb o Aarr},r B Ta6Jr.3 (cto.r6qrr
2-7). Ulrrencusnocrl4 aMr{ccr4oHrrr,rx ,nwanrfi. tt Eetrpepr;rBHoro crrerTpa Bblpa-
)r{eHhr rar(He B BBeBAHbrx retraurauax)] uo ornorueurrro H aBeBAe cpaBneurrfl:
.Lm, : -2,5 lg [(1, - I s)lI*)1, Lm, : -2,5 1g l(12-I s))lI * w Lm, -: -2,5 Ig (I ,l I*) (cror6qr,r 8-10); Bce oHI4 Aarrbr co cBollMrr cpeAHeRBaApa-
'TuqHbrMu ornJroueur{flMr4 cpeAHr4x anasenr4fi Ba Hoqb.

flpe4crarnaer r{HTepec orrromeHrre r4r{Ter{crlBHocreft aMr,rccrrorrur,rx .nrauvfr.
IIg ra [O III], .rnnnrorqeecfl o4]rr4M r4B nprlrepr{ea nnaccu{rrnarlrlrr raJranrl{n
Cefi{epta [121. Halru 6r,r"no Brr.rr4cJle]Io or]torreuue.R : 11o r1r1/1s. AJIr Ha]r{-

.qofi uo.ru co cnoeft cpeAHer(BaAparnuuoft orura6xoft o' (uoc.regur,rft cto.r6er1
ra6r. 3).

Ha prac. 3 upe4cranJrerrbr r4BMeHeurr.rr Bo BpeMerrrr orHocr[TeJrr,I{brx r4nreH-
crasEocreft ilu:ulz.a IItt(Lm1), qy6rera tO IIII (L*r) r4 noHrrrHyyua (Arzr),
BblpaEter{ttr;re B 3Be3Ar{Erx Belurlr4Hax rro oTHorueHI4Io K 3Be3Ae cpanueurzn Q,
a B Bepxueft qacur prlcyur(a - raa]rerreHus" R.

1//*

4//

4/, 402

4/' 4o7 .r, /rx 4/t 4/7 .r, /4+

Prrc,4. Sasfic[Moctr Me]r{Ay orrorrreurrflM rroronoB or raJrafirrrr(rr NGC 4151 rr BBeB-
gbl cpaBuerltrs C s o6ractn ,nuunlr HU r4 Kourr4rryyMa (a) vt BaBlrcrrMocrr, ornocrrre-
.aruofi rzsrescrdBuocrrr lr,rur.rr.r HU or rrrrrerrcrrBrrocrr.r xourzuyytra(6)
9eprouraulr y(aBaH6I cpegr{enBa4lra-Trlqtbre orn,iroHeHr,Ir cpeguelo Blraqefir4a sa Ha]I{AyIo uoqr, Otltu6-
.ru ua plrc, 6 [puMepHo rar{r,re Eie, flar( I{ Ha pr.rc. o
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'z /'* /2 tt
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4//

4.16

4/

4//

/,/t 4/7 t//x 4/t 4/7 |ft*
Pnc. 5. To xte, qro Ea puc. 4, roJrbr{o Aflfi crytrafi 4y6lera [O III]

P accuorp uu H opp eJrfl I{rdII r{emAy ltoHrr{Hyyr{or,r r4 aMrdccrroHubrMr{ rrrtrrsvrz.
Ha puc. 4, a utt BrrAr{M BaBI4cI{MocrE, }Ie}r{Ay ornoilrenrd.sMtr rroronoB or uerrr-
panrnoft o6racrl4 raJrafirl{nu H sBeBAe cpaBHeHr,r.a n o6nacrra Jrr{Hr{r{ Hg I1l I*
u B o6racrrd r(olrrrrHyyma Irl I*. Ilpnuar [poBeAeHa rvreroAoM Har{NreHbrrrrrx
fiBaAparoB, r,r ee AocroBepHocrr, [o Hpr,rrepr.rrc orzuepa srrIue 99%. ]toa{{u-
rlr{eHr noppeJrrrlr.rr4 B sroM cilyqae paBeH 1( : +0,90 -l- 0,05. O6parramcr
n przc. 4, 6. 3geu, Nrbr BI4AIIM BaBfdcllr{ocrr, orrrocr4renruoft rrHTerrctrBgocrtr
Irvnuu Hg- (/n - I)lI* or rrHrerrcr{Bnocrr{ HoHrurryyMa lrl I*. I(os{Sr-
rlr{er{r KoppeJrsr{}rrr paBerr K : +0,67 _L-L 0,{5. Taxnr,r o6paaou, HoppeJrff-
ru4fi craJla MeEee auaurauoft, Horla urr y6parlr BHJTaA r4HTeHCr{BHOCTr,r }renpe-
pr,rBHoro cleHTpa B r4rrreH0r4BHocrr, Jrr.rHr{r,r HB. Auanorr4qHylo HaprrrHy Mr,r
roryqr4ru B cryqae gy6nera tO III]. Ha puc.5, a upr,rne4erra BaBr{cr4Mocrb
Irl I* or r4rrreHcr4BHocrrd r{oHrr4Hyyva Irl I*. ,(ocronepuocrb rrpflr\{oft ilvr:rv,
rrpoBeAeHHoft uerogou Har{MeHblrrr{x HBaAparoB rro BceM tB rovnalr, Tar(Ere
srItue 99% ro Hpr.rrepraro Oraurepa. Itoa{{r,rqr,reHr KoppeJraqrara gna aroft
BaBrrcrrMocrw I{ : +0,72 _] 0,13, r. e. BaBrrcr{Mocrr, [ocrarorruo HaAe]firra.
Ecru nrrrBbrqreMr{elpepbrBHrrft cuenrp, HaH rror{aBaHo Ha pmc. 5,6, ro HoaS-
{raquenr xoppe.rrxqnu crauer panuulr K : +0,54J 0,2b, ,ro' 

"onoprm 
o6

orcyrcrBrrlr noppeJlflrp{rl ]re]i{[y orHocnreJrbHr,rN,rr{ r,rHTeHcr{BHocr.sMra gy6nera
tO IIII r{ HerrpepbrBaoro cner(rpa.

O6cynqeru4e pesyJrbraroB ua6rro4eumfi

3a necr, fleprro[ na6rrogeunft nnaxcrnuaJrbH],re r{BMeueHr4.rr froronoB r,rBJry-
arenrt.fi or .fiApa raJrar(rrrmr,r NGC 4151 [o orHorrreur{ro H BBeB[e cpanneulra C
cocraBuJlr4: B cJryarae illrnlrrn I-Ig 0,69"' (u.iru 15o''), B cryqae 4y6"nera tO IIII
0125'' (unv 5o'), a B Herrpepr;rBHoM cner(rpe 0,50'" (ranra t3o''), rAe o'l - aro
BbrrrucJreHur,rft nr,rure nepxnraft [peAeJr orrr.r6on o4uoro ua6nrogeuras. Oruo-
meHl4e .R : 11sr11lI* valr'euurocb florrrrt n 2 pasa. Taxram o6paao,rt, arrr uB-
MeHeHr{.rr cyqecrBeHHo rrpeB];rmaror HaH peaJrr,Hr;re orura6xrz na6nroqeuuft,
Tafi r,r BbrqracJleuHbre Bepor{Tur,re omI,r6xr.r g' : 4 -- 5%.

flo o6rqenpransrofi Hnaccra{rxaquu cer,idleproBcnr4x raJraxrrtn ttz] NGC
4757 orsocsr K r(Jraccy Sy {. B crrexrpax raJranrr{r( aroro HJracca paaperrreuu},re
JrIIHrrr.{ rrrr4poxr4e, a BatrpeqeHHbre - yar(r.re r.r 6onee cna6rre - B orJrrrque
or raJrar(rr{n rr4[a Sy 2, rauerouqux Hpafiue r.rHreHcr.rBHr,re BarrpetrIeuHbre Jrr{HI(u.
Tar, otuourenrae.R :11orrr1l,aore+r00TA/1su ) 10 gra Sy 2, n roBpeMfiHaKAJr.tr

Sy t ero orrrorreuue n < t. floc.xe roro KaH Era HJraccrr{uxaqzx Xaqraxsua
ra Bu4uaua [13] 6u;ra paaBr(ra Ocrep6ponov 1141, raJranrtrr(y NGC 4151
craJrr4 orEocrr?b n trpoMelr{yroqEoMy HJraccy sy {,5 r43-3a HaJrr(sttfl. y trocrreA-
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aeft oAHoBpeMeHHo I,I url4por(oro r,r yanoro HolrrroHeuToB paBpeIIIeHHr,Ix Jrr{Hr4fi.
B uepsofi rroJroBraHe l9B4 r., HorAa raJramrrrna NGC 415'1 ,ia*o4rrur" B rJry-
6onorr $orolrerpuuecr(oM Mrrlrr4MyMe, ee [or(a,areJrr,r r{Bera (B - V), (U - d),
orHolnenrre axBr{BaJreHrr{brx rrrr4pr{rr ,r,ul.:'ufr. Hp u [O III] 

^4959 
A, a rax;,ne

lpo{u.rru nm:e.ufi. (orcyrcreue rur,rpoHoro noMtroHer{ra y paBpemeHurrx nuurafi)
.coorBercrBoBaJrr{ raJrar(rrrr(e rr{ra Sy 2 [6, 7].

ocra6neurae 6.uecxa raJraxrrlnr4 NGC 4l5l rpor,rcxo[r,rJro rrprrMepuo c oH-"Tf6pr 1983 r. ro r,rroJrb lg\4 t. [71. O6parraN{c.E }r AaHrrbrM pri. S ir ra6n.3.
,Bzgno, qro B HoHr{eMapra - Harrare }rafl orHorlenrae .R > 10, qro cBldAereil},-
,CTBYET O UPI4HAIJIE}I{HOCTI,I IAJIAKTI,IIT]4 NGC 4151 H HJIACCY SY 2. C ,flHBAPfl
rro uaft t9B4 r. oruocr{reJrbHarr r{Hre}rcr{BHocrr, JrrrHr{r{ H9 yua.ra ua 0,4*r,
E-To BpeM'rI Har( Holrrr4HyyM clepBa Bo3poc na 0,26*, a BareM ynan Ha 0,1"'.
llnrepecnrrft xoA noxaaaJra orHocrrreJrbHa.rr rrurerrcrrBHocrb nvOri"ra tO Iiii-
9l9qra. oHa Bo3pocJra Ha 0,25"' (rraHcrrr{aJrbHoe BHaqeHrde 6nno 30-81.08'1,984 r.), a BareM ynaJra ua 0,16*. B qe.rorr uauru ua6nroAeHrr.E troArBeplr{Aaror
tsbIBoAbI, cAeJraHr{ble a [6], xor.E H^e trpeAcraBJlflercfl BoBMo]r{HbIM cpaBHrrrb
JIAIIII4 PESYJI},TATbI ITOII{SECTBEUUO. OTIIEU,I},I, qTO, IIO HAIIIEMY MHEHI{IO, I43ME.
rreHlre orrrocl4TeJlr,Hl;rx l4rlTeHcraguocTeft alrmccr4oHHblx nuuraft [por43olrrJlo He
TOJrsno BCJIe[CTBr4e OC.na6neuu.s Jrr4Hr,rrr FIp, HO r4 BCJTeACTBT{e IIepeMeHIloCTrr
..qy6rera tO IIII.

B saxrroqeur4e rr Br,rpalxaro rny6oxyro 6narogapuocrr H. M. Illaxorcxouy
:Ba rrocroflrrHoe BHr,rMaHue r pa6ore r4 rror{oxrb n ua6rrogeuvax, IL, 7I. Ilpouraxjsa.pynoBoAcrao pa60roft r.r uor,rorqr n na6nrogeuranx, JI. fI. Merun, M. H. ros-
Iot_ 31 rroMorqb s ua6Jrro[eHr4flx, B. T. ]I(ororenofi, H. B. Hucenesoft I{I. FI. Illapauonoft Ba [oMorqE, B rraroroBJreur4rr pr?rcyHnoB.

Hoa6pr 1986 r.
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'@O TO M E TPMfl, CEI4@EPTOBC H Ori[ rA JI AH TI{ H II N GC 4 1 5 1

It HBABAPA 3C_273: fiEP?IOn 160,010 MIIHyT
n. A. Xorou, B. M. Jlrorr,rii *

Ifounii aHaJrr,ra Aarrur,rx {orouerpur,r rgpa cefiseproscHoii rarranrr.rr(r4 NGC 4l5t
(1968-1986 rr., {r,r.nr,rp [/) no,nuocrr,ro rroArBepAr,rrr nrrnog [4] o Hafirrqr,rr nepno4a pu :
: 160,0098nt (-l-5) 

" 
rapr{orrrrqecltoft anururygo.l-O,Ot4 BB. Berr. r{ ypoBEeM AocroBeprrocrrr

3,5o. Auarr,rs 18-rerunx {or:ouerpurecxrax na6rrogenraft Hnaaapa 3C 27g (1g68-1g86 rr.)
* IogYaaPcrseuHnii acrpouoMr.rqecnuft r,rrcrr,rryr uru. fI. Lt. Illrepn6epra, Mocnoa. Cra6s

rryoJn4r(yercE B AI4CItyCCI4OEEOM rrOpEAKe.
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[or(aaaJr r'r BAecr, rrprlcyrcrBl{e raltoro ,fie B npeAeJrax oilrl6rt]t [epr4oAa: PO :
: 160,0105m (t7) (noctosepgocrb 3,4o', auuilI'rtypa 0,015 ar. nel.).

O6a nepuo4a coBrraJrrr c r{BBecrrrr,rM rreprroAorr Po : 160,0106- (+6), o6uapymernnui
panee [1,44] r cnentpe Moquocrr{ rflo6amurtx ocqunnxqurli Connqa. Taxoft <nosceMecr-

rr,rft> xapaHrep t60m-neprroAa Molr{er cBr{AereJrrcrBoBarb o ero fiocMo.noruqecfioM rlporlc-
xolr(Aenrrr{, a cal\r [eplro[, fro-BITAI{MoMy, nBlrfierctr HoBbru acrpo{raaI,ruecRr.rl\r fiapar{erpoMl
c orrpeAeJreHHbrMr.r cJreAcTBr4flMr,r AJrfl nocrroJrorrlu, B .Iacruoc'rfi, rlpeAJlaraeTcf rlpocToe'

coorrrolrerr{e Me}r(Ay uocrosuuoft Xa66ta 1/o rr neplrogou Po: dPol dt: HoPo: 1,9'
,10-1a. CoorsercrByrouee Bpelr.E ,nr{aurr 160m-uepnoga oxaablBaercfl paBrrblM -16.10e net,
r. e. Bo3pacry Bcenenuoii.

PHOTOMETRY OF THE SEYFERT GALAXY NGC 4151 AND QUASAR 3C 273:'

THE 160.010 MINUTES PERIOD, by V. A. Kotou,V. n[. Lyuty. - A reanalysisof the
I/-photometric ilata (1968-1986) of the nucleus oI the Seylert galaxy NGC 4151 fully
confirmed the previous conclusion [4] about the presence of statistically significant (at

3.5 sigma confidence level) period Pc : 160'0098 (+5) min rvith a harmonic amplitude'
0.014 mag. Similar analysis of the 1S-years (1968-1986) photometry of the quasar 3C 273,'

also reveals an existence of the same, rvithinthe limits of errors, period: PO : 160.0105
(t7) min (at 3.4 sigma confidence level and harmonic amplitude 0.015 mag.).

Both periods coincide with the well-l<notn period Po: 160.0106 (:!:6) min found
earlier U, 44) in the porver spectrum of global oscillations of the Sun. Such ubiquitous
character of the 160-min period may suggest its cosmological status and, perharps, incli-.
cates that this period may be a new astrophysical patameter rvith intriguing inferences

for cosmology. In particular, we propose a simple relation betrveen the Hubble constaut,

ff, and period P0: d'Pol dt: HoPo:1'9 x 10-14' The resulting life-time of the 160-min'

period appears to be equal to ^,16 X 10e years, i. e. the age of the Universe.

Ilpupoga 160-lrunyruor'o repldoAa, Ha6JIIoAaeMoIo B cre11rpe Hore6aHl{fi'
Co;rgqa [1-3], flpogoJr]r{aer rrprrBJrenarb BHrrMaHrre r4ccJreAoBareJleft BBr4Ay

oroyTcTBrrfl oAHoBEarIHoft ranrepupeTalll{I4. Bonpoc LIHTepeceH elqe I{ IIoroMy'
qro corJracHo [3-5] reprdoAr{qHocm 160- [poflBrrflercfl rrprr aIraJrI{Be AaI{HbIx.
o paBHOO6paBHLIx aCTpoHoMurIeCHI{x o6t,extax (Or: o6:renros Connequoft CuC-

TeMbI AO r(OpoTHolepuo[[qecHux [epeNIeHH],Ix SBeBA I4 .EAep HeI(OrOpbIx lra*
JraKrr{K r4, rro-Brur4MoMy, HBaSapoB [5]).

<CleAr,rU 160,"-uepuoAIIIIHocrlil o6uapyxenbl B pacilpeAeJIeI{IIII IIepI4oAoB'

rlepeMeHHocrrr Her(oropblx rr{floB SBeBA [3, 6], 'rro rroBBoJII4JIo Br'rABr{Hym' trpeA-
uo,nomeuue [7] o ee BoBMo]r{HoM ttoctt,olLleuqecttoet, r,povrcxo}r{Aeul,rlr. Iloarolty
I4cHlroqr4TeilbHo BaIHHETM rr r{rrTpr{ryrcrqr4M .EBT4JIOCb rIOCJIeAOBaBIrree 3a 3Tr/t}r

o6Hapymeur4e treprloAa Po: 760^ B Bapr4arlr4rrx 6ilecna .EApa cefi{eproBgl{ofi'
raranrr4ftrt NGC 4151 14, 5).

Ocuonrrna.scb Ha coBrraAeHr4rl B rrpeAeJrax oruu6ox rlepr{oAa Ho.lre6aHufi Conu-
qa r,r 6recHa .E[pa yKaBaHHofi Bbrllle raJIaHrI{r(I4

Po : 160,0106 {- 0,0006-, (1)'

Pe : {60,0099 -+- 0,0004-,

aBropr,r [4]
cKopocrr,ro

PoHo:

cAeJraJrr4 BbrBoA, qTo nepl4oA Po - Po UaltenRercfl Bo BpeMellu co'
Po: dPoldt:2,70-La elc, a rpolraBeAeHrre

rp: 1,9.10-14 (2\,

- 6eapaauepHarr KoHcraHTa, Koropafl N[o]Her npeAcraBJrflT]' I4lrrepec AJIfl r(oc-

Moflor;rd; agecb fl, - Ilocro-flHHar Xa66.na, [pI,IHI4 MaeMaa panuofi -60 xlr' c-1'
.Mnn-1.

V.rurr,rBaq nocJreAHee o6crog:renr,crBo, a rar(x(e [pI{HrII,IrrI4aJrbHyro Ba}It-

Hocrb coBrraAeHprrr (t) glra Br,rBoAa o6 <yuuoepcarrbHoM)) xapar(repe reprloAutl-
Hocrrr Po u npegnoJraraeMoM s[4,5,7] ee <nocnoJloruqecxoM)) BHarrerlr{tr4, ilIril

corrrr,r qenecoo6pagrrbrM: a) npouecrlr HoBrIfi, 6onee Ae:ralr,uuft auanr{B AaH-
Hr,rx o [epeMeHlrocrrr.flApa raJraHrr{r(I,I NGC 4151; 6) uponecu{ rIoI{cK Ilepr{o[&r
po n Apyrux acrposuausecHux o66eHrax; n) nour,rrarbc.E [arb rreKoTopoe,.

uycrr, cyry6o u{rrorer[qecxoe r4 Bect,Ma [r.rcxyccrroHuoe, {uBI,{qecxoe l{croJIIto*
B aHr4e Pr-uepuogr.rsEo cTu c r(ocMoJI orr4qecHoft T oqI(I4 3p eHrrfl .
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1. Honufi aHarrrdB {ororrerpuqecnnx ua6nro4euufi NGC 41b1
(Do'roe.nextpI4uecxlre U BV-ua6nrc[\eHufl. nepelreHrrocrr.r .EApa raJrar(rr4nr,r Bbr-

rrorruelrbr s t96B-1986 rr. o4utru r.rB aBropoB (8. JI.; uo4po6uee cr-. [4,5])nu{-
$epenquarbHlllf MeroAoM, r. e. rro orHorxerrr{ro E 6rraaHopacuoroxrennoyy (ga
paccroflIrlrrl oltoJro 5') na ue6e cran4apry; DTor MeroA [panTrzqecxr4 uoJrHocrr,ro
r{cl(Jrroqaer a{drexrr,r, BbraBauHr,re Hone6anzflura a:rlrocsepuort upoapaquoc-
rll. Auanr,rar4poBaJrrrcrJ r4ar{epeHr{fl, BbrrroJrueHuue n {lusrpe U; sce NloMeutrr
tspeMelrr4 rrepe[ o6pa6orHoft rrpr4BoAr,rJrrrcn x Conuqy.

r.ranna.g rpyAHocrb aHaJr[Ba aaxrroqaercrr B ToM, qro r4aMepeHr{rr oareHb
(orpbrBoqHbre): oHr{ AeJraJrr4cr,, HaH rrpaBr4Jro, oAr{H pa3 B TeqeHr4e :rosu, flo-
arorry na6nro4elrrafl npeAcraBJrsror co6ofi HepaBHoMepur,rrt npeMeuuofi pa4 c rpo-
.MaArrbrM rrrrcrroM <upo6enon>: B r4HrepBane 25.03 1968 r.-02.04 t986 

". c[erra-
I{o Bcero turut 347 orAeJrr,Hr,rx r,rauepeurafi 6;recxa .EApa raJrar(rr,rxra. Bropax
"rpyAHocrrr o6yclon.neua MeAJreHHbrrrr{ Bapuaqr,r.sulr 6necna .flApa, r4Merotrrr4M4
pa^q5br.e xapar{repHbre BpeMeHa, or 15 no -1500 cyr, r4 aun.rrr,rty4oft nop.EAr(a
0,6"' (prac. 1).

Me4teunr,re rpeHAr,r n o6pa6orxe [4] ynarsrrr{cr, c rroMorr{bro rpa{uxon, na
.I{OTOpLIX (BpyrIHyIO) npOBo[I{JII4Cb IJJIaBHbIe HpIlBbIe B BI4Ae HII}ItHr{x orra6arO-
jrlr4x AaHHoft conoryrruocrr4 rorreK (prac. 1). B oHon.rareJrbrryrc o6pa6orry L4) 6u-
.rr4 Bnilrosesn 186 rouen (raa -320 ualrepeuraft 1968-1985 pf.); 4.rrr ocrarrb-
nrrx 6l,rro oqeHb rpyAHo r{Jrr{ HeBoBMoinHo yqecrb rpeHA. 3arenr [na paauocreft
,((r43Meperrr4f MrirHyc rpeHA)) c [o]rorrlbro [rircKperHoro {ypr,e-upeo6paaonauraa,6rrn uocrpggrl ctet1p MorqHocrr4 (CM), xoroprrfi uoxaaan upr"yrcrBrre uepr{-
,oAlrsHocrrr1 160,0099- (t4) c BbrconrrM, oKoJro 4,7 o, ypoBHeM AocroBepHocrrr
{4 rapMoHrarrecxofi alrunrary4ofi A1 :0,025'".

Lfpesnrruafiuo lro6our,rruufi $arr coBrraAeHr{fl Pg c Ps (crw. uzxre) ge-
.ilaer oseur, Balr{Hr,rM rrpoBeAeHr4e HeaaBr,rcr{Moro or pegyJrr,Taros [4] auan[aa
-noJIHoro MaccI'rBa yKaBaHHLrx BI;IIIe [aHHLrx, IIpI4rIeM rlo BoBMoEtHocrl4 Apyrrrr,I
rMero,qoM, rein 6onee qro B [epBofi o6pa6orxe [4] npr,rcyrcrByer sJreMeur cy6rer-
Tr4Br{BMa, 3aKilroqarcrqvfr.cfl s anlpoHcr4Mar{r{r.r [JraBHoro rpeH[a (Ha rJraS)).

B uosoft o6pa6otxe rpeHAbI annporcr{Mr4poBaJrr{cb c rroMorr{bro 3BM no.nu-
H0MaMITI BToporo trop.gAHa; IIpI{}IeI{.EJrc.II Mero[ Har4MeHbrur,rx r(Ba[paron (MHI().
EcTecrsenno, qro rar(r.rN,r Merogorf, c rroMorr{bro advucJlneil,bzz uipa6o"rr, TpeH-
.Abr y[aJrocb npoBecrr{ AJrrr ropaBAo 6orr,urero qrrcJra roqeK, ueu panee [4J,-
.gfin 267 roqert ue 347. Hpoue roro, AJrfl rorryrreHrr.n rroBoro CUI 6rrnra AorroJr-
iHI4TeJrbHo BnJIIoareHLI B aHaJrrls IzaI,IepeHI,Ifl, cAeJIaHI{bIe s 1968 L B TeqeHI4e AByxuouefi,- scero 38 rdrrgr4Br4AyaJrbHr,rx orcrreroB, r(oropr,re HaMrr 6rrnz ycpe4ue-
rrbl no 23 npeuennrJnr nurepaanalr (erqe 23 rouxu). Tanzu o6paaou, no-ngosr,
rlo[roroBJrerurrft nper,reunofi pa4 BorrrJrrr 290 ro.rex (ro.ruee, flap qficer {tr, *r},rge l; * MoMeHr na6nrogeur,rs c Hor{epor{ i, wr - coorBercrBylonla.E aroMy Mo-
]\{el{Ty Bapr4arlr4.fi 6necHa B BB. Berr.; i : 1,2, . . . .,290; uorrenu,r BpeMeHra oII-
'peAeJIeHr,r c rorrHocrr,ro no-10,0005 cyr, r. e. or{oJro t0,7n ); Drorpfl[ tra 56%
,6o.rrr,ure, qeM p.sA, auarlrauponanruraftc.s r [41. CpeaHeHBa[parrrquoe Buaqeurle
IIO^B^O.IO MaCCrrBa {mi} nocrc ucnflroseHr,r.fr }fe[JreuHbrx rpeH[oB cocraBJrfler
0,084 BB. Berr,

CneHr:prr Morr{Hocrrr BbrqracJT.flilucb r,reroAoM rraJro]r{eHHbrx Etrox [8, gj, xo-
:ropsrfi rrpll Aocraroquo xoporuefi. cratttcrur(e Aaer peayJrr,Tarbr, aHafiorurrH],re
pesyJrbraraM rrpnMoro sypre-npeo6paaorauraa [9j. B aannoM MeroAe 4ra npo6-
.uofi 'racrorur v xain4ofi uape {l;, mi) crasanc.E B coorBercrBrle oAr4H raa 16 {a-
:BOBhrx_r4rrrepBaJroB rrepr4o[a P : llv (uocreAurafi fieJrurctr ua 16 pasnErx arac-
refi). lttx ncex Sasonbrx IrHTepBaJroB Br,rrrr{cJrtrt)'rcfl cyr{Mr,r suaseiufi ffLi1 \<r,o-
jtrABIIIUXD B AAHHbIE IIHTEPBAJIbI, II NO 16 SHASEHI4,EM TAHI,IX CYUU MH}I HAXOAI{T-
"cfl carycomAa, rrMerotrIafl aMrrJrr4Ty[V An.tlro6r,r [o[aBr4Tb BJrLrn.".,e cr{Ba}r{Hocrr{ (<perynnpuocru>) na6nroAeunfi,
MeroA 6r,u nra4oraar{eHerr: AJrr{ Ka}r{Aoro uurepnana {aa BMecro cy}rusr Xnz;
IBbrqr4crflrocb cpeAHee BHaqeHr4e Bapuaqrrrr 6recxa tnk-Zntiln6, TAe nh -'qlrcJro uanepeurafr, coorBercrByroqrrx k-try r{HTepBairy {aa (fu : 7,2, . . .

o tf r,rcr o a cxo6rax o3uaqaer oruu6ry flocJreArrelo Buar(a.
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1.0. Z///l//+

t//
1.1. z//2000+

Puc. l. flpuuep Sotouetpr.ruecfirrx Aarrrrbrx NGC 4151 (to'rxI'I)

IllTtrluxoBr,re JrlrHrr?r - TpeHEbr, npoBeEeHHr,Ie (BpyqHyIoD [4]; cunolrnrre J]I{HII}I - orpeaHrr napaoor'
BblqlrcJrelrllbre MHlt. ABc TorrHu ctrpaBa, o68eAeHHL,Ie Hpyr(fiaMr{, 6r,r.:ru lrcrnroqeHbl I,I3 aHaJrrr3a

. . ., 16). ,{,anee, Har( rrB MeroAe [9], srr.rlrilsJrr{c}, rapMoHl4qecnue aMuJIr{TyAbl

.45 rl crpouJrc.E ctreHrp Ai (n).
Onrllrrla,ntuoe paapeIleHIIe clexTpa, oTBerlaloq,ee 1B-leruefi Anrare.nlnoc-

Tra p.flAa, cocraBJrtrer Ly = 2 Hfrtr, Ho npl{ Bblqr{cJrenuu CM pealrnrtfi trIar uo'
.raciore 6rrn npuuxr paBr{brr{ 0,046 nfq. Cuexrp crpolaJrcfl B Allatrasoge qac-

ror or 704,720-4o 104,193 mxlq; oH Brrloqaer qacrory 1/Po nuecre c noreul{tr-
a.rrbHEIMIlI (careJIJII{raMfi>> llP()-l tlil (agecr II : I rOg), nrraeaIIHLIMrI CesoH-

Hofi cHBalfiHocrEro Ha6JIIoAeHufi ,

Crau4aprUOe STI(JIOHSHIIe Oz Ctrenrpa MSU{HOCTI{ Id ypoBeHb AOCToBepHOCTII
3o' uraxa tr{otrIHocrlt, rAe o coorBercrByer I{opMaJIbHoMy aal(oHy pac-flpefleJle-
Hrrs, olpeAeJrrrJrr4cb MeroAoM, r4sJIOlHeHHblrU g. Io. Tepe6umeu n [10]:

or: (I (v)S = ollN, (3)

rne (1 (v)) - cpeAHee Buaceuue crerrpaJlbnoft rrJrorHocrll CM, of - [I{c-
nepcu.s IIcxoAHo1o openeuu6ro paga, Iy' - uoJIHoe rIIlCIo raamepeuuft (y uae

or2 : (0,084)', N :290). Pacupe4eJlel{Ite clyuafiuofi BeruquHbl

t1 :I@)l(I (")): I(v)lo,
(1 (r) - cler(rpaJrr,Hafl rrJroruocrr,) upu Ii > t flr;rrrercrr aKcrroHeHrII4aJIr,I{bIM,,

r,r BepOflTHOCrb CIyqafiHOIO rIOflBJIeHI4fl III,IHa srrCOrOft n Ha 3aAaunOi't qaCrOre'

v0 paBHa e-r, Flarua, Har( r4 s [10], rro BHaqeHrl.rIM Tl rlrrr(oB ],Iolr(Hocrr,I HaxoArl-
JIr.{Cb BepO.ETHOCTI4 e-I, SaTeNI CooTBSTCTByIOU{Iae ypOB}II4 

^AoCTOBepHOCTI{ AJIfl
rrOpMaJrbHOIo pac[peAeJleuua (n qagTHocTtr{, (npaBIIJIy 3O> gla ilOCJIeAHeIo

B Cilyqae aHcIIoHeHI{I{aJIbHoIo pagnpeAeJIeHIa.fl oTBesaeT (npaBI{JIo 6,6o'rt>,

clr. [10]).
Ilonyueuur,rfi uaura CM napuaqufi 6lecHa AJLa raJlaxrunra NGC 475I npu'

BeAer{ Ha prlc. 2, rge BI4treH ToJIbIto 9ALIH IIIIH,-Ilp^egbllxaloqzfi ypooeul AOcTo-
,eprrocr, 3o. On coorsercrByer rrepr4oAy 160,0098"'(+-5) u B rlpe4eJlax olura6-

oriCooraAaer c P 6 u P c, l4]; srrcora lrrxa orBerraer AocroBeprlocrl{ 3,5O, arr'tunra-

ryAa ,4p : 0,074 38. BerI.
B cnexrpe IIpaHTI4qecHI{ orCyTcTByIOr [II4I(I4, CoorBeTCTByIoqI4e trepfioAy

!lo cyr u ero ro[llsHr,IM (careJrJrr4TaM)). HexotopoeyMerrb]rreHrre auu.nuryAr,r /n
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Pne. 2, Cuerrp Morquocrr.r napr.raqnft 6necra xgpa
IIo neprr.rtaln - r(BaApar rapMoHzqecfiofi aMrrJrr.{TyAbr
pr,lc. 6, 11)

.4/

-4 lz

4lz

raJra(rr{Rr.r NGC 4151 (1968-1986 rr.)
B rrpor,raBoJrr,Hbrx eErrH}Iqax (To }I{e _ Ea.

/7 "./oo
ao

o

a\ o\o
o

4./ Qtto. 4 oo

Pnc. 3. cpe4urx RprrBafl 6necna NGC 4151 Arrfl reprroAa 160,0101m (tg6g-lgg6 rr.)
Beprr'rfiarbua.E qeproqna coorBercrDyer 1ililuqHofi (to) cpeAHeHBagparlruHort olxrr6]re:(ro r{e Ha pr4c. 4,5, 7 

-1.0)

ocHoBHoro rtrHa [o cpaBHelrr{Io c pe3yJrbraTort [4] o6ycJroBJreuo rpe]ilAe Bcero,
orruql{eM MeroAoB yAaJre}rI4.E TpeHAOB r,I KaH CJreAcrBIre yBeJrlrrreHr{eN{ Arlcnep-crltljrsMep eHuft , BOrrreArrrr,rx B o6pa6orHy.

IJrasguft rrror Droro IroBoro alraJrrraa cocrorrr B Totrr, rrro coBeprueHrro rre_
saru0rluatr or [4] upollgAypa l4cnJlroqeHr{.a rpeuAa, a rar(Ere cyrqecrBer{Ho rrHort,
ctroco6 trocrpoeHr4.E CM ronuocrbro troArBepArrJrz BbrBoA [1nJ o pea.utnocru r{ BrJ_
coKoft crarrrcrrrarecnoft gHasr4Mocrra uepuogr{q}rocrr.r Po u ,iprar{rrflx 6Jrec1a

MaeM BHaqeHr4e 3,80, cpeAHee AJrfl [Byx MeroAoB aHaJrzsa.
. O6paqaer sa ce6.s Burrr,rarrr4e ;o o6croare.nrcrno, rrro Ha IroBor\,r CM
(clt. prac. 2) snavurerbHo troAaBJrerrbr r{Jrrd noo6qe or"yr"rryr. oror, BbrBBaHr{bre.
cHBa}}(Ho0rbro p.EAa c treprroA.orr 1 r. lr -680-820 cyr r.r urrerou{r{e cyrqecrBeH_
Eyro atrJrr4ryAy B ctrenrpe I4l. O6yctoBJrego aro orrr4rrr4e rrpe)fiAe Bcero yr{a3aH-
Irr,rMr4 Bbrrrre pa3flrmr4.EMll MeroAoB $rannrpaqzr4 AaHrrbrx, a rar(]ne cyqecrBeH_.
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f,rbr\r, B 1,56 paaa, yBeluqeHuell qI4cJIa aHaJIIIsI4pyeMbIx I4aMepenuft. Ogna lla

[pr{qrdH COST9IIT B paBIuqI4I,r MeTo[oB BLIquC;reHI4f CM: eC;ru B MerOAe AI'ICHpST-

uf"o ,pypre-rpeo6iaBoBaHLIfl (r,uu rax ,,a3LIBaelIoM MeroAe,{uuranra) pe1yJlflp-

lrafl cr(BalliHocTb Bpe,r,leHn6ro pxga o6.sgate.nluo nplIBoAI4T fi nofBJreHI4Io JIoxt-

,rur, ,rrooo, erO o6ylnOnJIeI{HIJx, tO n ruOgra$ul{IlpOBaHHOIII (Cu' nruue) }IeTOAe Ha-

JroEieHHbIX DIIOX aTI,I III4ItII MOIyT CyrqecrBeHHo yl{eHblxarbcfl' a Bc.fl cTpyl(Typa

Crrer(Tpa, o6ycloueuHafl CHBa?IiHOCTbIo, MoiI{eT HopeHHbIM o6paSoM I{3MeHI{TL-

cs. fl-ocneA*e" oelxo IIoHflrb, IllcxoAf LIa cJIeAyIOrqlIx Coo6papeHuft. CleHTp

cr(Balr{HocTl{ B MeToAe ,(ltuuura [oflyrlaeTcfl 3a]IeHoft peaJlbHr,rx SHarIeHIaft

mi (t) KoHcrarlrofi, HarIpI{Mep eAI'IHIlI{efi. 4p1yeulilt H roJryqeHHoMy (}1o-

AeJTLHOMy)) pflAy r!rero,( HaJToiHeHHbrx anox ([4HA) npr4 pas6LIeHr{I4 ra}fiAoro
rrpo6rro"o r6proga, cfiall{er{, Ha 16 l4rru B $aaontrx IIHrepBaJIoB' TorAa Haqac-

Tgrax, AJrfl r(oropr,rx r{eT H14 OAHOIO (flycroltoD saaoaoro rrHTepBaJIa' 6ynelr r{Merb

HyJreByro Moqgocrb A?r. F,ctn irie AJrfl Hagofi-ro qacror6r B oAHoM {aaonolt rau.-

TepBaJre r{c o1a}rierc.a Hr{ oAHoro BHaqeHr4n m;(:gsnst:1), ro AJIS eTOft

qacrorbr A3> 0. flcuo, qro rroJryareHHaflMH3 crpynrypa cleHrpa cfiBaErrrocrr4

6ynet cyrqefrrerro I'IHoft, aIeM Bllero[e Ar'rr'traura, a r4MeHHo, o,,a 6yAer 6olee
6rrrara H cny.rafinoMy paclpeAeJreHr.rro. Ero ua Aerre II Ha6IIOAaerca (cu. puc. 4

n l4l u HaIrI pr4c. 2).
IIo,nyueu-nafl B HoBoft o6pa6orHe cpeAHflfl nprlBafl rrBMeHeHIrfl 6lecxa AJIfl rle-

pr4oAa 1"60,0{01- (nau6one6 roalgoe auareuue, onpeAeJleHHoe s [t1l Ha ocHoBe

ar.raJrr{Ba BpeMeHHor4 rrocJre[oBareJlbHocrll xpouoc{epnblx Bcrlbrlrrelt Ha C0JIH-

,d ; ;r.inarc L947-1980 rr.) rpuuesena Ha prrc' 3 Ars ycpe^Hel{I,r 290

Torren no nocauu Saaoer,rn rlHTepBaJraM (rouru; Hpylltr(I{ - AJIfl ycp,e-AlreHr{r^co

"q"r""ni"u 
r/1u uepr,roga; ,yn"ua, {aaa coorrercrByer MoMeHry UT 00h00-,

,Cji.Ot NlA, 
".,^Lrrry"orAa 

rrpoBeAe,a qepe, roqr(rr r{ Kpy}flHI{ MeroAoM tfypre-
upeo6paaonaHr4fl; ;o 7He Ha-prrc. 7, au [0;. fapuo.ruqecxarr aMrJlr{ryAa An:
: 0,01,4 -{- 0,004 BB. BerL, $aaa r'raHcrartyua 6.necHa CoorBercrByer MoIlIeHry

{Jf Q{nf,{rn (-l-8,") AIrfl arroxu 01.07 1974 r.

l. Hnaaap 3C 273

2.1. fiaunue ua6"rrrogeunii

Cnegyroulum 111arorf B r{elrr [orrcna Ha6rroAareJrbHblx cBr{[ereJrbcrB rrepr{-

oga 16bii, cpe4r[ acrpo$uauuec1l{x o6oexton, orreBuAHo, AoJIE(eH 6brts anarna

AaHHr,rx Soiolretplru ra1t4x MaccrIBHLrx I{ cBepxDHepUIqHbIx o6leHton, Hafi

r(Ba3apr,r, Ao cr4x flop AocraToqHo saraAoqHrie o6t,eHrnr Bcenenuofi.
Ha'u6onee o6rullpirrrrft pa4 {otorterpuqecfiI4x ltauepeul'tfi 6lecra 1rolyqeu

AJr.E caMoro flp6olo ua ne6e ltBaBapa 3C 273. Ha 6onnrurax I4HrepBaJIax BpeMe-

i, a"o 6.necx , 4rrutpa B o6napyxu{Baer nepeMeHHocr}, c IIoJIHoft aMIIJIIITyAoft
go 0,3-0,4 as. Ber.; eTr,r rrSMegeHrrrl B 2-3 paaa Megbrrre no aMrrJrl4Ty[e' qeM

y rqp, NGC 4151;KpoMe roro, y HBasapa 3rr{ r{Br{eHeHu.fl 6oJlee Me[JIeHHbIe'

OHr{ rrpougxoAflT 0 9CIIOBHIJM I(BaBI4[epIIoAON[ OI19JIO qeTblp-ex ler (Crr'r' HI4]He)

r4 Mo+r 6rrti 6onee I,IJIT{ MeHee y4oBJlertsopr{rerlbuo or{r4rbrpoBaHbr c rro-

MOlqbIo fIoJrr{HoNIoB .

8". ,rarrrupyer\{bre sAecb Aa}rHbre o 6JrecHe 3C 273 cAeJIaHbI n sll.nr,tpe B.
flepe4 o6pa6orxoft MoMeHrbI Ea6IIoAeHufi, oupegereHHble B cIII4cRax c rorlgo-

"rJ*'go 
iO,OOos cyr(Arfl aMeprrr(aHgxr{x AaHHbrx, BaI4McrBoBaHHbrx r'IB [12-

16], uoueutbl orpeAeJIeHbI c roqHocrblo -+-0'005 cyt), [pI4BoAI{JII'Icr' n Conuqy'
Bce uauepeHr4fl, r(oHeqHo, cAeJraHr,r 4u{{epeHr{r{aJr[HO, T. e. no 0THoIIIeHIIIO

n Jror(aJrbHoft eseaAe-craHAapry.
OAuu ua ,rp"urt droroar-eHrpr4r{ecxr4x Ha6rroAeHufr.3C 273, Br,IrIoJIIreHIrr'Ie

CauArArxerrn [L7-, 78] r 1963-1966 rr., x co]I{arIeHI4Io, AJIfl HaIIIefi oclloBl{oft qe-

Jrr4 I{g[pI4IOAHLI, IoCHoJIbI(y I{OMeHrbI Ha6JIIOAeHI4fi B elo cilucnax [pIIBeAeHbI

c rpy6ofi ToqHoCrbIO, -tsO,05 cyt, floarorr'ry AJLE aHaJII{Ba I{CloJIr'soBatII4Ct' rOJIB-

*o'rp" 6onee uoa4rrr* 
"aprr"B-{otorterpurr 

aroro EBaBapa; cM' ra6r' t' r4e

o6oairaseHo: /f -sflclo 
I{aMepeul4ft 6lecHa, A - craugaprlloe orKJIoHeHI4e cepI4I4

(uocle yAarreHurr cpeAHeTo Ba Horr6 rrJrrr rleAJreHHoro rpel{Aa), k - EopMIIpoBotl-

9lt



Ta6;rr.rqa'l

HoMcp
CC]]IIII IIa6.rrro,qare.ns

IIuTepBa[ Ha6Jiro-
EEH'IIi

A,
3B. BEJI.

0 ,0171

0, 0567

0,4471

2,357

0,7 1l
0,856

I

2
c

l;r.rut r,r sp. [19,20]

lr*,"urrl

I 
syp**rr r.t gp. [12-16]

1971 r., 1972 r.,
1982 r., 1986 r.
1971-1986 rr.
1968-1979 rr.

./z,a

4

Hbre HoD{+uqr,reHTr,r (cu. uuxre). flepnan ceprr.E Bxrroqaer Ha6[roAeHufl, B],rrroJr-
HeHHr,re B reqerrr4errerbrpex Hoqefi, c 77 no 25.05 l97l r., ro oAlroft uo,ms !g7Z
v 7982 r. rr [Be Horru B 1986 r. Our na6nrcgeHr{.8 rrpoBo[rrJrr4cr, KBaarrHetrpepr,rB-
Ho B TeqeHr,re 2,0-3,3 q^^Ba Hoqb, rar( qro B TeqeHr,re Hosr4 floJryqaJrocb,
HaH rlpaBrrJro, or 13 [o 38 raBMepeHldfi 6necxa (o cyulre 183 rosxu B rerreHr4e
oltoJro 23 y). flpu o6pa6orr(e r4B AaHHbrx Halr{Aori ,o.r, uursrraJrocb cpeAHee
SHaqeHue 6necxa 3a Hoqb, I,r ocrarr{rr (r[Br{epeHr.rfl l,rr{Hyc cpeAHeeD arraJrr,rBr{po-
BaJIr{Cb MeTOAOM, I4BJIO}I{eHHbI}I BLIUIe.

Bropax ceprr.E cocror4r r,ra orAeJrr,Hr,rx r4al,repeHraft 6recxa JC z7z, BbrrroJr-
HEHHbIX 0IHIIM I4B aBTopoB (B.JI.) n 1971-1986 rr,: Hax TpaBI4JIo, B TeIIeHI4e
Horlr{ AeJlaJrocb roJIr,Ko oAHo LISMepeHI4e; B or{eH}, peAHux cryqa.Ex [eJraJrr4cb
ABe OrIeHr(r4 6.rrecxa 3a Horrb. Tperur cepr.r.fr - aHaJrorr{rrHbre orAeflbgr,re r,r3-
Mepeurzfl 6recxa, BbrrrorrHenune n 1968-1g7g rr. BypHxeAou n gB. 112-161.

2.2. Megnerrubre Baprraquri 6,recna

,(la ygan_eul{fl TpeHnoB npeueuurJre nocJregoBareJrbgocrr4 2 u3 6umr cBeAe-
HbI B oAI'rH o6rqrart p.f,I. IIprl arort 6rrno yrrreuo cr{crer{arr{qec1oe npeBbrrxe-
Hr4e -. B r4-rr-TepBaJre trepeHpr{Baroqr4xc.s [o BpeMeHr.r Ha6rroAeHr.rfi _ gau-
uux_-[12-16] nar B-serr4srruauu B. Jkororo rrpr*epro na 0,01 BB. BeJr. 

"
Ilugunwgya,Tr,Hble orcrrerbl 6rrnra aarenr crpylrrr4poBaHbr B coorBercrBr4r4

c ua6nro4areJrbHr,rMr{ ceBoHaMr4 rr ycpeAHeHbr; n rroJryrre}rHr,rr{ ig rouxalr A"na
rloJrHorbr 6r,r.tra 4o6aur^errbr ranlr{e qerhrpe cpeAr,rux 3naareur4.fl B, uoryuenurre
Ha oclroBe AarrHr,rx 1963-1966 rr., ouy6.rrr,rHoBaHHbrx cangugrHelr in, rc|.
B rarore na o6qeu rpa{uxe (pnc.4) rrarece"ur 23:rouxu, Ha}r{Aafl r4B Koropbrx
lpeAcraBJr-Eet co6ort cpeAllee BHaqerrlre r4B HecxoJrbnr{x r4gA1rBr44yurunur"' B-
Beilr1trlr4H. IJa o6rqee IreAJreHHoe BoapacraHr,re 6lecxa, uoHa3aHHoe rurpraxoeoft
ruuueft (uapa6ora - [panrr4qecnr.r rrp.EMa.E, Bbrrrtr{creuHafl MFIIT), ,'u*ougr-
Barorc.E HBaSr4peryJr.EpHbre {ryxryaqur4 c xapaHrepHr,rr,r Bper{eHer{ onoro rre-
Tbrpex ner. B crreKTpe Mou{}rocrr.r oorarHoB (cpe[Hee SHaareHr,re B l,rranyc trapa-
6ona> uaxcralrarr,urrfi rrr4n coorBercrByer ,rupro4y B,B+.0,2 r.

,(.rra y[aner{rr.rr rper{Aor rpa{,rx (c*. puc. 4)-6wi pu"geoer, }ra r.Err, qac-
refi (c tr{cnilrorreHr4eM r4Br[epeHLfi^Caurgr4ruu), q"" *oropoir-rpeHA rro qerrrpeM-
narv cpe)u,utL TorrHaM aErrpoKcr{N,rr4poBaJrofl orpe3fiar,rr,r uapa6or. flonyuerr-
ur,re napa6orr4rrecxue rpeH[r,r Bbrqr{TaJrrrcr, us urdluoulyaionur* uauepeuraft

ta

--.--- --J-- -.- 7
aa

laaao

z//o lrul 6///
7.D.24./s0/0+

d///

Ptrc. 4, Me4tennne Bapr.rar{r4r.r 6lecxa KBaBapa AC Z7A n {ulr,rpe .B
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3C 273 3a BpeMn na6moAeririr 22.05

22.00 uT

197'!. r. (a), 25.05 L97L r.''Pnc, 5. Bapuaqr.rlr 6lecxa
'(6), 05.05 1986 r. (a)

4r

pnc. 6. Cnegp Moqgocrtr, Bbrrr4cfleuur,rft 4ar repnoft cepur,r ua6lrogeurat nnaaapa 3C 273

.(1/ : r83)
Itlrpuxonaa JrrrHr,rE cooTBelcrnyer upu6.nrar*teuuoit oqeHl(e cpeAHeno ypoBIIE MOUIHOCTI4
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P"",.^7: cpe4ulle lgrrp_bre r,raMerrenas 6recna c repr..roAoM 160,0101m AJr.fl cepr.rrr t (a; N :: 183) u 2 u.3 (6; N :157) na6nro4esuir BC 2iB
CflHycouAa o Br,tqrrcJreHa MeroAoM irpfirtoro Oypbe-Epeo6paaoBaHr{tr

B-uenuurau; [pr4 aroM r{B opl4rl4rraJrbHtrx MaccrrBoB npr{IxJrocb ucrtJrrorrlrrb Bce-
1'O JII,IIIIb TPI{ TOqKI,I _ AJIfi HI4X IIPAKTI4qECHI{ HEBOSMO}I{HO 6rr.UO YqECTb TPEHA
(arra rounz ucnJrrorreHr,r rax)fie trpfi BbrrrucJreHr{r4 cpe[Hr,rx sua.Ieuuft .e Ha
puc. 4).

2.3. Ananua uepnofi ceprrrr ua6lro4eulrlt nraaapa

B Hasecnse [prr]\{epa Ha pr4c. 5 npmne4enbr r{BMepeHr4s 6necna JC 278, att-
IIOJIHOHHbIO B TeqeHI{e tpex uo'refi,- troCJIe BbIcuTaHI4fl CpeAHeIO BHaqeHI,I.fl
B aa 4anuyro Eorrb rr ycpeAHerrfitr utauBtt1ya;rr,Hbrx orcrrerots B r{HTepBaJrax
BpeMelru oKoJIo 13 ruun. 4altepeuua 6recna cytrIecrBeHHo fipeBocxoA.trT Tr4ilzrr-
uyro oilrz6xy (ueur,rue:F0_r01 an. ner.) r,r trpoucxo[.Er c xapaxreprrr,rM BpeMe-
ueu 2-3 q nilu 6onrrue. flonuas auunury[a napraaquft uobrr"a6r -0,0:5 an.
BEJI,

cM n,ns nepnoft ceprlrt ua6.rrrogenr.rfi noxaaan Ha prrc. 6, rge uaxcrauartur,rft
rrr4n coorBercrByer nepr{oAy 160,1-t0,1-. Cnenrp Bbrrrr4creH AJrfi Ar4ana-
soHa rreprdoaos l0l-777m; grrn 6onee uraexr4x rracror Blrqucil.FrTr, ctreHTp oco-
6oro currcna He I4Meer, Tar( Har( cpe[H.afl [Jrr4TeJrbuocrn na6nrogegraft n- rese-
HI{e HOqU He rrpeBocxoAr4Jra 2,9 u. ,{ta uac Ba}fiHo roJlbno orMerl4Tr,, qro Arfi
Ir:prrgAoB {160,. (4axe Arr.E cyroqHbrx rapMoFrr{n c reprroaa*ru -'144; t}l;120,") uouluocrl frr{noB ropagAo Me,r,rle, qeM MotrIgocrr, nraxa 160-.

cn_ep'rxa Bcex roqex neprofi ceprrrr c treprdo[oM l60,0t01,. tror(aBaHa Ha
puc' 7 , a, t\e BI4AI'I1\{ qerHyro, rapMoHrdrlecHoro rl4rla Hpr.rBylo c aurnrary4oft
.1r, : 0,009t0,002 BB. BeJr.

Eru peaynr,Tarrl rroxa He flBJrflrorcfl, KoHeqrro, y6egute.nr,HbrM cBrrAereJrb-
crBoM trprrcyrcrBr,rfi r4MeHHO rreplroAa Po n {orolrerpuqecHr,rx ua6nrogeuu.Ex KBa-
3apa, Ho Aaror xopomee ocHoBaHrre gnx 60lee rqareJrbHoro troucHa Po n uon-
HOM MaCCr{Be AaHHbrx.

\ _,* l,r l/llltr /l
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2.4. Creprna Bcex AalrHbrx c repuoAou 16U,0101 unu

Peayrrrar cJrolr{eHrrn Bcex r{BMepeuuft cepwir 2 r,r 3 srtecre (orgerrur,re sa6-
JrrcAelrr{.rr B. JIrcroro u M. BypxxeAa r.r Ap,, B cyMMe 157 ro.reH B rlHrepBaJre
1968-1986 rr.) c uepnogou Po rronaBaH Ha pr4c. 7,6.Mnt Br.rArrM.EBHo HepaB-
HoMepuoe pacnpeAeJreHue rorrer (rpymxor) c orrrerilr4BbrM r,rrrHrrMyMou 6rec-
Ha? rrprrxoArrlr{Mc.s Ha MoMeHr UT 01h29m (+ 10'", BcroAy anoxa 01 .0L 197 4 t.).
,{,noftnaa (rrrdr(oBan) aMrrJrr{ry[a 2A = 0,04 an. BeJr., BHasr.rNrocrb 2Alo =3.(Dasa Mr,ru[MyMa B rrpe4eJrax oruu6ox coBrra[aer c {aaofi r,rr,rHr,rMyr{a cpe4-
uefi Hpr,rnorl 4;na uepaoft ceprdrrua6"rrcgenufi (UT 01h27^-170*; prdc. 7, a). Pas-
rllqlae {opu u aMrrJrr4ryg AByx r(pr,rBrJx o6yc.nor;reuo, no-BrrArrMoMy, paa-
HrIM xapaxrepoM ua6rro4eurafi, a raHxre paaJruqr4rMr4 npoqe[yp Su,ntrpaqur.r
MeAJreHHr,rx napuaqufi 6recra.

Cne4yer o6parurs BrrrrMaHrle Ha ABa Balr{HErx o6cro.arerncrBa: t) Hrr}riHflfl
HpI4Ba.E Ha pr4c. 7 cyrqecrneEHo orlr4saercfl or crluycorl[br (cxoguoe ornJro-
IIeHI4e - B Mr4HrrMyMe - or cr{EycouAbr BaN{errro raru{e Ha eepxneft Hpr,rnoft}
u 2) {aarr MraHr4NryMoB AByx r(pr4Bbrx coBrra4arot. llocre4nee cJry?r{r4r xoporxr4M
apryMeHroM B [oJrbgy peaJrbHocrrr aHaJ]rrgr.rpyeMoro [epr4o[a Po : 160,0101"',
locnoJrbny ABe cpeAr{r4e Hpr4Bbre nocTpoeHbr IIo coBeprrreEEo H,e3a,6ucuJw,bl]t u3-
MepeHr4flM.

flo4rnepm4erlr4e nepr4oAuqHocrrd Po uoryueuo rar(Ere nyrer{ AeJreur{fl AaH-
HbIx Ha ABe Apyrue HeaaBr4cr.rMbre Melr{Ay co1oft. qacrr4: 1) ra6nro4enran cepuft
7 u 2, BlrrroJrHeHHrre s CCCP (N : 245), u 2) cepvta 3, no"nyuenHafl ro Ha6-
JrroAeHrl-rrM s CIIA (1/ : 95). I{ecuorpx Ha cyn{ecrBerrHoe no cpaB}reurr}o,
c pl/]c. 7 , a pacceaHr,re ycpeAr{eHHr,rx [aHH6rx, ],rr;r Br4Ar,rr{ Ha puc. B cxogurre cpeg-
HI{e Kpr4Bbre npr,r Becr,Ma y4oBJrerBoplrreJrbHoM coBlaAeHr4lr $aa nrranuuyuoa
6necna (crrr. ra6n. 2).

Ta6.rrrrqa 2

O6cepraropl.ra
NIoMelrr MrrHr{MyMa

6recHa, UT
2A,

BB. BEJI.

CCCP
CIIIA

-0,023
-0,049

e4,n
io

3ro cornacr,re -EBJr.Eerc.E oseHE, Balr{H},IM [oBoAoM B troJrbay peaJlbl{ocrl{ trepl{o-
[a Po r{ roBoprrr rrporr4B xaxrax-ru6o reo{uauuecxlrx a{{enroB, rrocr(oJrbr(y
r4BMepeHr.rfl c4eJraubr B o6cepBaroprlflx, HaxoA-ruqr4xc.fi B rrporr4BorroJro?riHblx
noJrylnaprlflx Seunra.

Haxoueq, no coBery B. JI. OxusHcr(oro Mbr pa3AeJIr4JrIr Becb MaccIrB
(1/ : 340) Ha ABe HeaaBracr4Mlre qacrl4 crleAyrorrll4M o6pasou: paaAeJrrrB cepI,IK)
l upunaepno rrorroJralr, ltr o6regunrrJlrr Bce na6.rrrogeuufl, c[eJIaHHbIe lo J' D.
2441095, B oAHy qacrb, a Bce Ha6JIroAeHrr-rI trocrre eroft Aarrr - B [pyrym qacrb;
qrrcJro uauepeurafi // : 138 n 202 coorBercrBeuuo ArIfl qactefi L a 2. Hano-
)r(elrr{e atrox c [eprroAoM Po ra yuerorvr HopMupoBorluux rooSSI{rII4eIrroB k (cu.
uuxte) noxaBaHo Ha prrc. 9, r4e BI{AHbr ABe cpeAHI,Ie HpI4Bbre 6necxa, paarl4qarc-
qrrec.E B aMtrJrrrryAe e{sexra, Ho, fJIaBHoe, HaxoAfitql4ecfl B npe[eilax oIIIu6oK
B oArdrrar(oBoft {aae, cu. ra6n. 3.

Ta6nrqa 3

07h22m+72m
01 33 +12

I{Hre pBaJI ua6rrcgeurlrl, r.

1 968-1971
{971--r986

0lh18m + 12m
01 30 +12

9B

N 2A/o

245
95

N
MoMeIIT ilrrlHrrNrylla

6rccria, UT
2A,

AB, BEJI. 2erc.

138
202

-0,062
- 0 ,037

-6,7_4,6
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P^qa^. S. Cpegrr,re xpI,IBI,re r'raMelreur,rrl^c rrep^r,ronoM 160,0101m ro [arrurilM coBercr(rrx (L571.-
1986 rr. - a) n aMepr{(a'cr(r.rx (1968-[979 rr. - 6) ua6nrogernit Hnaaapa 3c i7B
Illrpuxonrre JrrrHrrr4 npoBe[eHbr ((Ha rraBD
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Pnc. 9. ,cpcgullexplsrre 6r-ecra ry^qaapq^B_Q 278^gnx reprroAa 160,0101 nz no ua6nroge-
HIIrTI B 1968-1971 rr. (a; 1/ : 138) n 1,971-1986 rr. (6; I[ : 202)
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Pnc. 10. Cpegurr ftpI{BaE 6uecna RBasapa 3C 273, flocrpoeuHar c yrleroM EopMfipoBoll-

Hbrx no3ooriqr.reEroB k1 @ : 160,0101m, 1968-1986 rr')
CuHycoil.qa BblqI{cJreHa nyrell npfi illoro 0ypse-npeo6paBoBaHI'IE

flpra nr,ruucJrerrrrr4 cpeAr{eft Kpr.IBofi rro BceM 340 rosnaM slraqeurr.E Ha}r{Aofi

ceprru yMHo)fiaJrl{cb Ha HopMrrpoBoqHr,Ie xoa{{ulu4eHrhr a (clr. ra6.r. 1), pe-
ByJrbrar rroraaalr Ha prrc. 10. Mrr BIaArrM 6onee unr,r Meuee rJlalxyro Hpr{Byro,
rrMelorqyrc Br,IcoHyIo crarr{crl4qecHylo AocroBepHocrb (2A!o :a 613; 2A :
= 0,038 BB. BerI.) r4 rrly6oxufi MI4HIIMyM, coorBercrByrollufi UT 01t'23--110-;
11pu rapMoHuqec1oM aHaJlrase r(pl4Bofi lrr:0,015-t-0,004 en. ne.rr., $asa MI4Hr4-

rrryua UT 0th33m-F7m. Sauerur,r orr(JrorreHrrfl cpeAHefi rpunofi or cr{HycorrrAbr,

oio6euno B Mr4Hr4MyMe 6necHa. Crarracru.recr(afl AocroBepuocrr, HpIanofi ro fiprr-
reprrrc 12 cocrannxet 0,9993, qro coorBercrByer ypoBHIo sHaqI4MoCrI4 )73,2O,

- 
7IraH, aHaJrr4B MeroAoM HaJro)*(eHrr.s srrox c [eplroAoM Po : 160,0101n' uos-

BOrrfleT C[eJraTb cJIeAyroq]re BbrBoAbI:

1 ) ganuue Ha6rroAeHuft xnasapa 3C 27 3 o6uapyxunarcr Po-uepuoAl4qHocrl>
c AOCTarorrHO BbrcoKrIM ypOBHeM CTaTIIcTIIqeCHOft ana.IuMoCtu (j3,2O);

2) a{{err repuo[r4qHocrlr ycrofiur{B tro orHolrleHrrro H [eJleHrrro AaHHbrx
Ha rresaBrrcr4Mbre sacTu c y[rrBr{TeJrbuo ycrofir{I4aofi saaofi MI4HI4I\{yMa 6necxa;

3) cpe4ura HprdBafl BaMerHo orJll4qaercfl or cI,lHycoI4AbI; oHa I{Meer CpaB-

Hr4rerr,;o yaxuft rny6oHufi Mr4HrrMyM, coorBercrByryTryry uolreury UT 01h23-+
-F{0m, u fnofiuyro <tmonyto> arrurl{ryAy onorlo 0,038 as. ne;r. (cu. puc. 10).

2.5. Cuentp lloqlrocrrr

Hecl,rorpr Ha yAoBJrerBopr{reJrr,Hr;re, pesyJrbraTbr cBeprxrr c nepr,roAoNl

Po, rHenareJII,Ho, I(oHeaIHo, rloJryqurr, CM xoTtl 6br AJIfl ySltoro AllalaSoHa
qaCror BBr{Ay tpe6yerrorO oaIeHE, BrICOHOIo paBpeIIIeHI'Ifl rro qaCTOre Av-
(18 iret)-1 = 2'10-e Iq'

flpu nr,r.rracJreHr{I4 CM c r{crroJIbBoBaHr{eM Bcex IaHHbIx craJIItLIBaexIca
c rofi tpyguocrr,Io, rrro rpr4 ceprlr{ trtrleror paBHyIo rorlHocrb (cu"nsuoe paa[I'Iau4e

crau4aprHbrx suaqeHufi Lt (L : t -:- 3 - HoilIep cepuu); cN{' ta6n. t).
lloaromy BoCnoJIrByerlcfl rrpoIIeAypofi_HopMI4poBI(I'I' yclerrlHo npralteHeunofi,
,rurrpr*Lp, Illeppepo,lr u Vunxoxcou [21] rpra r{BJrreHI4It roHxoft crpynrypbr
160fr-ueplloUa s CM corHealHblx ocqul.nxqraft. A,rra aroro BCe BeJII4tIIIHLT

nt,; gauiofi C,eptrT paaAeJII4M Ha CooTBercrBylo[tree suaqeHlle A7 (Irop,rlr'rponHa

Ha io6crseunoe criugaprrroe ornJroHeHl{e); aareu, alro6bI npI4Becrl,r B-ecb pE,q

na6nrogenuft x cpegHefi AJIE rpex cepufi aMrrJlr4ry4e' yNIHoTll4Nr nce 340 HoBLIx

aua.reriuft {mrl [,r] Ha MHo]r{r4reJrb cr : (A, + A, + AB)i3. C oHou'rarers-
rrr,rlru xarrr'6po"ourur*lr r{Ho?r{r{TeJrflv-w lt1 : al L,1- OHr.r [pr4BeAer{br B noc-
JreAHeM ctol6qe ta6"n. I - rpl4 cepl,Iu 6rrlru cnegeHbl B o[I{y npeueunSiro
[oclel6BareJlbHocrb, II trJIfl Hee 6bUI BbItIIlcJIeH o6qllii CN{, uoxasauur,rfi na
pup. 1L, npr4Mepno IIJIfl ral(olo ?fie IIHrepBaJIa qacror' raH u CM qJIs NGC 4151-
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Ptr^c- ll..^^Cner(rp Mox{Eocrr.r napraaqnft 6necrca r(Baaapa 3C 273 rro AaEHbrM ua6nro4enrafi
1968-1986 rr, ,rV : 340

E4nucrnenurrft uux, rrpeBbrrrrarcrqufi yponeur 3o ua puc. ll, coorBer-
crByer repr4oAy Pe : 160,0105- (+7), ero aMrJrr{ry4a [oorrlraer ypoBHfl
BEasr4Mocr[ 3,4o. 3uaxauu Q o6oaHarreur,r ABa nr4fia, Koropbre florrrr,r Aocrrl-
raror ypoBHs 3o n qacrorbr noropbrx rorrHo coorBercrByror roAr4sHbrM ((careJr-
JrrrraM)) rJraBHoro fllrHa: Pd + fl-r, rge Ll:7 r. Sna.renue Pq n rrpefieJrax
ourra6xra coBtraAaer a ar"pro4-o* Ps, o xoropblNr Bbr[Ie npor4aBoAr{JracE cBeprr{a
{otolrerpuuecnux AaHHbrx xnaaapa 2.

3. flocronepHocrb 160-mranyrrroro ileprroAa

I(aH uasecrHo, BBI4Ay tpyguoctefi reoperur{ecxoro r{croJrr(oBaHr4fl 160-ura-
HyrHLrx corHeqHbrx ocqr{JrJrflI{rrft nexoroprre aBropbr BbrcHaBr,rBaJrr,r coMr{errr4fl
B peaJrr,Eocrr,r AaHr{oro [epr4o[a, ar(qer{rrdpyfl draKt 6nraaocru po x 1/o cpeA_
}IecorHeqHDIx cyror( I,r oAHoBpeMeI{Ho yftaabrBan Ha paanoo6paaHr,re ((Ber,rHbre))
rrcroqrrunr4 uoMex, Korophre sno6r,r Moryr Br;rBBarr, B rdBMepeHI,Iflx AorrJrepoB-
cHoft cHopocrm ttlula n o6pa6orxe AaHHr,rx Jrolriuyro flepr4o[r,rqHocrb, xparHyro
c_yrraM. 3r:o nerxo 6rrno genarb rrocJre rrepBr,rx coo6rqeurafi 11 , 2l o.repro4e
Po, nprauracaB ero, HarrprdMep, xarolry-.nz6o neyt11g1111ouy adtsexry llrrorHe-
nus Serrnra (cyrounoe nparqeur.re) u.rru arf$ex.ry n atruoc{epe riaq noc. Hayu-
HI;IM..

Boupocy o AocroBepHocrra Pr-uepr.roAuqHocrr4 6r,rno nocssqeHo,qocraroq-
Hoe rrr4cJro pa6or (cu., uanpr,rMep, [3, B,I,2L)), r.r 6r,rno y6e4lmenr,no ror{agarro, .

rITO rlr4 OAI4H I{3 rrpeAJrO}I{eHHbrX rloTerrtlr4aJrbHhlx U0TOSHI4I{OB rro[,IeX He NIO]I{eT
6rrr:t orsercrBeHHblt\{ Ba Hee. I-Io r.rrasnr,r}rr4 apryn{eHTar\,rr{ B noJrbay peaJrbHocrr4
rrepr4oAa 160'' ssnsrcrcfl cirelyrcrque: a) ua6nrogaeuufi nepuoA HoJIe6aEr4ft
9^r.{q{1 ^".. p_aBe' rorrHo ,ln cyr (160,0000m) , a recr,bru*o 6onrure:
19q,9106- (-]_6); ornuque cocraBJrfler o*orro 12'c'r'au4aprn,x orurn6ox (r);
6) 160_-uuuyrrrr{e,ocqrrJr rrfl.\uv crausaauo ua6nroga.nr.rcr n pianorx o6cepraropra-
ax: n,rtpr,ruy, n conneqnoft o6^c^epnaroprrr4 r,ru. [nr. M. Vunxoxca (ciilA) t2l]
v ua trOrxuoM noJ.rroce Seu.nra 1221; ecrn 6rr a{SeHr 6rrr seunor.o trporroxo}rue-
Hr4fl, TO OH He lrOr 6nrrn B__oAr{HaKOBOfi {aae B oAHO r,r ro }ne BpeMfi rra rpex
paBrrrrx o6cepnaroprasx._HaroHertr,_ HcIaBrro 1Go-inuuyrur,rft uelpr.ro4 o6napy-
)fieH B AaHHbrx rpynnhr I. Xznna [23] uo r4Br{epeEr{flr{,{nyxryaqufi co.rrneq-
r{oro El4aMerpa, a rar(}I{e r ua6rro4enrasx xo,ne6anr,rft Connqa, BbrrroJrHeHHbrx
, ryrp"r"""*rs CM ,tart(noJroM rrrrxotr, orcrolx{rrx Apyr oT Apyra Ha Av = (r/15) r.-r,

o6t scnnercr- r eu, {ro 6onuulrHcrso uarrre peuu rr rro.nyre'do s l g7'l i. lttt : 72s1 "'; {0g6 
":(N : 53) .- {repcu l5-ternlrft ru.repnan.
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s o6cepnaropl{I{ Ha o-ne feueputfie 1241. (Hyu u Up. I25l ' o[Har(o, no na6rro-
gerrri, Slyxryaqlrft paauepon Connqa ue o6uapy_nu{Jl r cyr{ecrBeHHblx Itorre-
'flau7ft 

connqa"c rreprogorr160,01- AJIfl CreIIeHn l2 2; ectu. srII l4aMepeHl4fl

HaAelr{HbI, To oHI4 MOryr CBIIAeTeJIT,CTBOBaTb O TOMr 'ItO 160--nyJIbCaI{I4fl
groOruooro IIJIr{ [ame paAIlaJIr,HoIo (?) Tuua')
-- Haa"orpfl Ha oqerrE, BecfiI{e AoI(aBareJILcrBa peaJlbl-{9-crl{ nepuoga Po,

Io Ctrx nop HeI(oropEII[I4 aBropauu (cu.' HaIIpIIN{ep, [26]) BLISHaBLIBaercfl

MHeHr,re, ,ro.repro[, 6nraagraft H 1/s C]T, MO]I{ST 6^r,^rrl sblanaH He}tOTopbIM

"ruOur*'a${eHron 
s BeMuofi ar}roc$epe. IIpu erort {60*-uepuo4 o6.6qBilf,ercfl

((JIornHbIIvr"na6nroqareJlbHr,Ill fIBJreFrI4el\'ID' B cssa[ c raHI{MI4 MaJroo6oclroBalr-

HEIMII Bbrc11aBbrBarIr4flr,rrd Her(oTopblx actpoSraal4r(oB BalHHriM r{ Mrroroo6e4aro-

ulrrM aBI{JIocb }IeAaBHee o6napyrxeuue 160-uI4HyrHo^Io [epl4oAa B MoMeHrax

lrisan xpoMoc{ep;brx BcnbrrrreH, na6.nronaBrrrr{xcfl naCor-ruqe s {947-{980 rr'
(ncero rrporruirrrpoBarro or(oJro 20 mrc, co6urufi) [tt]. HaftneHurrft rIepI{oA

MOAyJITIqtII4 BCrrEIIr1S11 B IIpe[eJIaX OtuU6OH COBIaJI CO SEarIeHI4e,l't Po, yCTaHOB-

JISIIHbINI paHee ToJIbKo uO rra6.nrOAeHI4flNI coJIlIeqHbIx OCqu[r,nt4tft (Cn'r' nrame)'
gror $axrgeJlaer a6coJrroruo HecocroflTeJrbI.IbIlII4 r(aHr4e-JII46o ccr,r,rHra Ha tsJII{fI-

HI{e BeNIHofi aTMOC{epbI, IIoCHOJIblty' Bo-IIepBLIX, aHaJII4SIIpOBaJII{Cr' HaTa-

Jrorlr lrr{poBofi ceTI{ o6cepuaropr4ft 3a MHOrO ner (no cyu{ecTBy, arl4 AaHHbIe -
IIrOI Ha6JII9p:equfr COTSH agrpoHONIoB I'IIIpa Ha [eCflTI(ax IIarpyJlbHblx reJIeCKo-

noB) r4, Bo-Bropt;rx, caM poA ragrltx AaHHr,rx - o BpeMeHax HaqaJr co6brrl4ft Ha

co.nuqe 
-r4cnJrroqaer 

Bcflr(oe BJrrrflHr{e Ho;re6aHr,rfi aTMoc{epHoft npoapauuoc rr'r .

Saueu,rnr, Har(oHerl qro BcrrErlrr(r4 Ha connqe npe6pacHo perl4crpl4pylorcE
I(aK HaBeI,IHLINII{ TeJIecHoIIaN{I4, TaK I{ Ha cIIyTHI4ItaX, Bpalqamlll,I{xcE BoIt lyIl
Beu;rr,rCnepI{O[aMI{,HeI(paTHEINII,ICyTKaNI, IIpIIqeM 3a IIpeAeJIaMIl aTMOC{ep'I'

Tlcn.rroiurerrbHo EHr6pecHo o6Hapylr{eHr4e rreprroAa 160,010o' B Baprra-

r{r{flx 6necna (otuocutenruo sBeBA cpannenun) _4811 . BIIeIaJIal(ruqecH'Ix
I{crosHLIKoBl HBaBapa 3C273 I{ fIApa IaJIaKTIIKI{ NGC 4151. Cxentrarra nart

Aa?fie roBOprtJIII: IaJIaHTI4I(a - flporfl]I(eHllrlft o66efir, a sBeBAa CpaBI{eHI'{g -
TOqeqHbIfi o6text; 3To paBJIIIqLIS EHO6bI MOEteT CoBAaBarE, IIpI4 I{SMepeI{I4flX

JrolnHyro [epuoAr,rqHocrb, r(paTrryrc cyTr(anr. Tenepl rla aTo SaMeqaH[e JIelHo

otuurrtu tu"' 
'i; 

ua6;nro4aLlrl,rfi uepno^ ne HpareH cyr*ar{; 2) ueprog P,
Ha6[IoAaeTcs n rlanteneul4flx 6JIecKa Haaaapa - ral(oro ]I(e ToqeqHoIo o66eHTa,

Har( r,r BBeBAa; 3) eC,nra 6rr npucyrgrBoBaJl cI{CreMarI4qeCHIlfi arMoc{epHblfi
a${e*r, ro ero npoflBJreHr.e o XCh 4L5Lu1C273 c*opee-^cJr_e-[oBaJro 6r,r omu-
g;;" 

"d"rru 
,ls ioea|u,.r1r cyron, r. e. B6Jrr4Brr reprloAa 159,563'", a He B6JrI{Blr

l/s CPeAHecoIHerIHLIx 0YTOI(." drn".ru" cosnaneure Ps c Px, B. B. ItacraHcltl4ft (uacruoe coo6qeHue)
yr(a3a,rl, sro coB[aAeHI4e MO]I{er IOB9pI,ITE, tt1I;1r B IIoJIbBy (a) <yulreepoaJlr'Holo-)
(*o"n#u"*oro), [oBceMecrHoro xapa*repa Ha6rroAaeMoro.[epr{o[a I,IJIrr (6)

B [oJIbBy OI(OJI9CSJIHSaIHOIO (uOXret 6r,rtr,, garge 3eMHOrO) [pOIlCxoE(AeHIIfl

lepr{oAa. BoaMorHnocrs (6) cJreAyer orBeprHyTb Ha OCHOBaHIIIT MHOrO-

qr{CJIeHI,IbIx I{cCJIeAoBaHl4pl II ItOHItpeTHbIx npOBepOH' KpaTI(oe pe3IOMe I(OTopbIX

AaHO Bbrrrre. Tenepr Ba)fiEro noAqepKHyrb cJreAyro[tree: fI{[OTe3a (6) AOJI}I{Ha

6urru pa-rTeJlbHd oTBeplHyra IIOToMy' aITo eCJIIa 6r,r ssreulae 6r'rrO (Oxono-

coflHe;Hofi rrpl4poAbl)) (o"a'i salIerI4NI; rlro HIrr(oMy He flcuo' -rrro 
Boo6u{e Moln-

Ho noA err4Mr{ crosaN{;;oqpaayr{eBarb), ro Pr-ao;r'br Airfl NGC4t51 fl31273
gor]H;r,r 6stu 6w. coBrra[ar; nb {aae, rra AeJre x{e r,Ibr r{MeeM {axt upaxru-
nuc}t, rroJrHoft npomueosaaaz (cu. puc. 3lr t0) . IJeHotoprte,-y3HaB o trporl{Bo-

{aaea${eHru,"o"optrrorAa,trro,HaBeplroeETI4AB.ao6T'eHTaHaxoAflrcfl
B rrporrrBoloro^ru,f yqacr6ax ue6a? Orser BAecb ra6oft: y^rJroBoe paccroErrr{e

*.riigy NGC 415L ugiZlZ cocraBJlfler Bcero JII4IITr or(oJlo 37o, t' e' o6a o6texra
HaxoAsrcfl B rpeleJlax 1/s 6oJrr,uoro Hpyra He6ecHoft c$eprr'

4. Bonpoc o rlrrle (ttrong)

160-uuuytubro noJre6aHr'rs Colnr{a

O6e rpyuubl aBropoB ll,2l, BnepBble coo6quBrrux o 160m-Hoile6aHrflx
Co.nuqa, ,i" o"rorn ,i6rro["rrfi cnetranu Br,rBo[, qro BaryxaHrre HoJre6agr'rf

OqeHb MaJIO, flOcHoJIbI(y ero HaqaJlbl{afl {aBa COXpaHgJIaCb B reqeHl4e MHSIIIX
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AHefi r.{ 
^reoflr{eB. 

llpocrefirree o6r,scnenr.re xo.rre6aur,rfi - qlrcro pa[r.raJrEHr,re
(creneur, l:0) rryJrbcarlrlr.r raaonofi ccpepr,r; r.ra Dro yxaar,rnafa 6nrasocrs
rlepxoAa H BrraareHr,rro 167"' (cu. paaq. l-r) - reoperrrqecxor{)/ nepr{oA\/ noJre-
6aHufi BBeBArrr, r.ruercrqefi paarrep r,1 lraccy conurla, no o6ia4aiorqefi uourn
o4nopo4rrofi rrJrorHocu'bro. o4namo l)ra l.r,rfroresa 6una cpasy orBeprHyra,
IIocr(oJrr,Hy rpe6ona.na cJrr{lrnor[ paAr4HaJrr,rrLrx r,r3],reHeHr4ft rro4elr,r Corirqa
r{ coorRercrrtelllro IIepecr{orpa [peACraBJreHufi o po.tru repNrorrAepHstx peaxr1gfi,

MoAa 160''-xore6aHI{rr, xapaHTepI{ayrorqarrcfl ((K]la}rrolrrrt},rr,rD rrr4cJraMr4
l'1, l, nL, Ao cLIx nop He ycral{oB.rre}Ia, rr Dr'o He rrotsBoJrrrer ytsepcr{rro oroir{llecr-
BrrrL el.o c maxofi-;rr,r6o g-uo4oit co6crnerrur,rx xone6anr.rfiCorHqa. Otuepraa
orolri[ecrBJrenue 160n'-no.ne6aur.rn c {yu4arreura;rr,noil uo4or,i uourn o[no-
po4nof.r 3ReBAbr, aBropri [271 o4uonperleHrro yxaaaJrr,r, .rro Ho.ire6aHr4e Mo]Her
6r,rtr,.xua4pynorrnoft rpaBr{rar{r{ounofi (g'-) uo4oii Br,rconoro nopflAxa @. : fi
utu 11) JIJITI Irorlrrl crarlAaprlloft uo4e.rru Co;rnqa c coAeprrialrr.rel,r rfl)fieJrrrx
aJrer{eHroB Z oxolo 0,02-0,04.

]lr,rnlr upeAnpr{Hnrr;[ rorrr]T'rnr.r ofipefleJrr,r.l'rr crerreHb I Hore6arrr,rs ne na6-
.rulogeur'rii, Ho BCe noJIyqeHIIIJte pesyJIL,Tart,r noHa Becblla r{eyBepeHrrr,re r4
rrporr,rBoperrar qpyr Apyry. Tpyguocrr, 3ar(Jrroqaercfl He cro.rrbxo s caMoft
trocraHoBHe ral{ux Ha6;rto4enraft (co cne4lraJrbr{o nrr6pannort rpoorparrcrBeg-
rlofi (lunrrpaquefi, cN{., Harrprrnrep, [28-301), cxorr,Ho u nrarbfi aMn,qr4ryAe
a{{ex'ra .rrpn Ha.;t'uqltIr cI,rJrbHLIx nocropolrrr.r-f rroMex rrHC.rpyMeHTaJr6110ro
ra aruocrpepHoro npor4cxoir{AeHrdrr. Ar,rnru.ryAa 160r.-Kore6aur,rfi Co.,ruqa oHa-
SaJracrr rroarrr4 Ha [peAeJre rexHr{r(r4 na6.nro4euuft. A ul,reuHo, no MHotoJrer-
HI{r{ I43MepeHI4flM B I{AO cpegutlE ar,IflJlr4ry[a Aor.rreposcxofi orropocrr{ cocraB-
Jrtrer nIrI{r{epHo 50crr/c (aro coorBercrnver rrepr,{oAr4rrecHor,ry cMeu(eHr,rro
AJIrrHr,r BoJrlrbl crreHrpaJrrrr'rofi .nr.rnr,rra {orocr}epr,r Ha -10-13c}r r. e. Ha BeJrr.r-
rrl4Hy, xapaKrepr,rByrou{yro paBr,rep aJrer,rerrrapHofi uacrrarlr,r) . Lpyran rpyg_
IIOCTI, CBfIBAHA C IJII4TEJIbHOCT],IO ilEPI{OAA: CNE:rOEOfi AEHI, AJIfI HOPN{AJIF,HI'IX
r'ra6;rrro4euI,rft pe4xo npeBllrrraer 8 u, a pea"[rrHan rrpoAoJr]r{r.rre.rrbuocrrr u3r{e-
p,enI'rfi cHopocrll B TeqeHI{eAIrfl cocraB.rlrrer u cpeAHeM Bcero.nraur, o6o.no 5,8 .r.
{urnuy Barrrlcrrr{r{ orreHr; 6onr,ruoe rrr.rcJro npoAoJr}r{r4reJrblr,tx paBpbrBoB,
o6ycnon.neuHltx cyroqHbIr,I qI,rKJIoilf , norogofi r.r ceaonnofi c6naixnocriro na6nro-
4enr.rft. Bnrecre DCe arra npr{rrr4r-r6r coBAaror HacroJlrrno gr,rcoxufi dapr,ep gra
AerexrrlponaHraE r{aJroaMfrJrr,rryAr-rbrx 160--ocqr.t.lt.rtnqr,rfi,- oco6enno B cusSr,r
c 6;rlraocrrrc x r/n cyr,- qro roJrlrlto Haxon.rreHr,re rr aHaJIr4a 6orr,ruoro rrr{cJra
ra6.rrogennfi aa ro4 rrJII{ Hecl{oJrbl{o Jrer rroBBoJrEer yBepeHr,ro roBopr4T6 o no,[o-
)r(r{reJrbHoM pesyJr6rare (cpegHefi $aae lr aN,rn.rrr.{ry,qe nepr4oAa /?). flouonun-
TOJIbHLIe ocJIoll{Her{I4fl BLISBaHbI uLrcoHOft creleHlro nepeNrerrHocru (alrutrury4r,f
g 6aarr) na6/uo0ae.iu,zr, ts AaHHbrft leur, 160,r-ocqlrl.riaqufi, Horopafl rrolner
6r,rtl o6ycuoBJleHa HecnoJlE,Itrrr,ru [pr.rrrrdHarru: a) BJrrtflHr4eM r,rrrcrpyMeHTarrr-
HLIX rr aTnrocdlepnr,rx rloMex, 6) n"urnnunenr .rror(aJrblrbrx cnopocrefi 

-ria 
Co.tnrle

(nauprantep, o6yc;ron;rennr,rx aKTr4BHrJN,rr{ o6nacralrra, 
"y.rop"pnry.rrrqrnii;r n) 4pyurMr{ g-N{o4ar,rr,r co6crueuur,rx xo,ne6aurafr Coruqa.

lloatomy oqeBI4AHo, trro rrpr{ rocranoBHe ciler{r4aJrbHbrx ua6nrogenraii,
Har{eJreHrrr,rx Ha $ra.ur,tparluro IIocTopoHHr4X a{([err.ots 14 AereHrrrpoBaHr,re'rofi ra.ur.r ranoft g-uogr,r, norpe6ye:rcn 6o;rr,rraa cepua ua6;rrro4enufi, r4 BCe
paBHO BeJIr4r(a BepoflTrrocTb, aITo N{r,I He rro.lyril4il{ o[HoSHarrr{oro oTBeTa *o a{oAe 160't-xone6aHrrrr - B cr4Jry nepeNrer{Hocrr,r Ha paoHr,rx l,racrura6ax
Rpeil{eHr.r, ua6.nrogaeurJx B [aH]rl,rfi lroueur BpeMerrr,r 160;,-ocrllr;r.naqlrfr $oro-c{epn.

vuolrsHel,r o rpex Eorrbrrnax oroiriAecrBjreHrrs MoALr l60rr-Ho.ne6auur
c roit vtttr rauofi g-rto4ofi co6c'rneunr,rx xo.rre6aHnfi Co.runr{a Ha ooHoBO crrer{rriiJrb-
Ho [ocraBJreHr{rJx ua6.irrogeuufi. llepnaa 6r,r;na upe4uprdrrflra o Hprruy [2Bl :
reoMerpr4rr 3or'r Ha ,qr4cr{e coturla, onpeAeJrEro[Iafi tsr{,rraA pasrnunrrx c6epr-
qecHr,rx rapMoHlrH n 4r,r{{epeuqraa.rrrrlr,tfi crlrHaJr cxopocrr{, 6br7ra r.raMeHega
TaKI4M o6paaou, qro6r,r cAe;tarE, L{Hcrpyr{eHT npaxTrrrrecxrr l{earyBorBr{TeJIbHbrNI
rt KBaApyroJrr,r{brM (L : 2) xo;rre6anr.rsnt. llocne 19 uneft na6lrrogerrufi n tgBt r.
6trro c4elaHo BaxJrrotreurne [28], qro c rreprtoAolr 1G0rn, no-ur,rArri{oMy, ua6nro-
AAIOTCg UPEI{MYUIECTBEHIIO PAAI{AJI6IIbIE ABI,I}HEHI,Ifl IIOBEPXHOCTI4 CONUqA.
Bropofi [pr4Mep - aHaJrrig r.rauepeulrfi ooJrHequoro Alra]rerpa. Anroprr [511
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Ta6rwga 4

l+1, l:3(?)

t,+0

t,:2(ga) a raxrr(o
Eal{trr,r }1OA CO CTeIIeEU-
yy l: l+_4
,:0(?)

l, m- qoruhre; BePoflr-
no, l-2, m:2

, < 2(?)

, : 2(?)

?

PaAuamurre? Crumnou paAI'{r(aJIrHble I{3MeEe-

Ei4E CrpyRryprr conuqa
Itnagpynontnble AJrtr crauAaprlroii MoAeJrrI rrpl4

z - 0,04
Bnno4 cAeJlarr Ha oclroBe cpaBuenr'rx rryBcrBx-

renruoc:refi pasrl{tlubrx 
-r4ucrpyMerrroB 

rt rJro-

6amnulr ocldlrJrrrsqlrrll Colsqa

Ocquraqlru c fleprroAaMra ]110m uo Moryr
6r,rrr pa4Iaa;rbrroro rr4lra

Peaonanc HoM6I,IEaqI'IoEHbIx MoA paBlloii crelre-
rrr4 MoAeJrrI C 4;rx Cortqa c IrI'IBItI{ilI rraqaJlr'-

wrl*t Z
Patrrr a,tr,uue re rr.rtoB ble rly J]bcaqurr-' I'l HAyIlr{ po-

rlaHEbte Attno.nsuofi (, : 1) g-'\toAol-i, Illrercu{eu

neplaog 320m

Ha ocuose tlaltepeuuft co.lruequoro A[aNrerpa

lfo palrepeunfiM flnarrerpa Co;urqa ne o6napy-

xtesn xole6aullfi c repl'roAoM 160,010m 4nr
crer-.eu:r, l)-2
AHa.nI,ra rrpocrparrcrBenuofi $lrnr,Tpaq[rr pa3-
JI}IIIET,IX I,IHCTPYMEHTOB' PETI'ICTPI{PYrcI]II4X

QnyrtYaqnr'r lry'IeBoii cxopocrrr
Pacqer {yri nqltlt qyBcrBr4re JIbHo crrr rrpocrpaH-
crBeHlrblx Sn.xs,Pon
He gsnuercfi tropua,nsuofi ttlo4ot'I co6crBeHubrx
xole6anlrr-r Co,rnqa; (Bblltylr(AeuuoeD HoJreoa-
ulle ?

(?) ll, 21

1271

[32]

[34]

[33]

t35l

[31]

l+2, t<4, l+1,
,:3(?), I - 1(?)

rrpr4rtrJrra K BaKJrroqeHtr{Io, qro 160''-frone6auze xa^paHTepI'I3yeTcfl. rreTHoft

cieueur,rc I lr .rerurrM aBTTNIyTaJIEHLTN{ rtopflAxoM m. OAHaHo HyH u \p, l25l
.ral(me tro Ha6[IoAeHI4flM {nyxryaqufi 4uarte-tpa^Connqa Tre }IaIIIJIII Boo6qe
cyrqecrBeHHr,rx noJre6a1fifr. ; uepuo4olr 160,010- F,ns l2 2 (crrt. uurHe).
" burrogu, pa3Jrr{lrHbrx aBTopoB o BoBNIo}r(Hoft cteuenn 160--mo;re6auufi rlpr{-

,BeAeHbI B Ta6,JI. 4., rge MbI BIIAI{IvI OaIeHL 6olrurOft paBIIO6oft Bo MIIOI{I4fIX

I{ BBaI{M}IO I4cl(JlIoqarctql4e rlpeArloJro}fieHufl'- r{ eTo [pI4 HeoclopllMoft nam-
HocTItt Bollpoca, 11ogltoJlb]ty SHaHIIe QTeIOHII I uO;trfer CJIy]fiI'ITL I{II0TIOM fi
HerrsBecrHoMy MexaHrrsMy BO36yllttreHl4fl .

' 5. BoauoifiHafl rprrpo4a rlepl{o4a

B [3, 8,, 29,321 co[ep.]r{lrrcrr pesroMe BCeX OcHOBHbrx Ha6rloAareJlbHbrx
peByJrbTaTOB, r{ TeopeTuaIeCKI,Ix npeAIIoJIoHteHI'Ifi O fipo.I4CxO}ItAeHI4I4 t60m-[e-

irroi,u Co;ruqa n teiuuuax g-MoA. Ognano reopr4fl o6nsuo rlpeAcr(aa'IBaer

HaJI[trI4e MHo]HecrBa npy"uf co6crBeHHbtx g-MoA B I'IccJre[yeiltofi 06racru
rracror, rorla Han u cuertpe IIotqgocrl4 (Crt., HanpraMep, [2tl) aeuO trOMI{HII-

pyer oAr{H rlepl4o[ Po.- - 
flepr.ro4 160- salsercfl rrar460Jree.upeAnoqrr{reJlbHbrM rrepl4o[oM B cMbIcJIe

:HparH6crr4 (coueuepnuocrr{,) AJrfl rreprroAon_ recH},Ix ABoftHbIx sBeB[, rt nopor-
notrepr4oAr4secKr4x rryJrbcr{pyrcqr{x 3Be3A [3j, u 3TO tr.aJIO OCIIOBaHUe crII4TaTb

160--Hone6anras Co;ruqa Br,rHylr{[eHHbrMI,I, (Heco6crBelrH],rMrr)) ' nore6aHl'I-

ar'au [6].
H BbrBO[)r Or ToM, qro rreplIoE 160,010'" He o6yCJIoBJIeH' IIO-BIIIIIM0My'

HopMaJrbrro#"gl-o,Iogot, rplrllrr; rar()ne ltyn ra Ap' [25] Ha{clroBe lrarltepeIuft
Snjrxryaq,fi ton,e.r,oro Ar.raMerpa, Bbr;or,eurrrx s t9B3 u 1984 rr' Drn

AaEIIbre, HeqyB0.r.tslr.r.eJrbHbre tr oreoer.u I-0u7,ganurepxnrzft upe,{eJl[JlrI

'LA4

Cteneur 160m-roue6atluii



xore6aHr4ft Al4allerpa Connrla: c trepl{o4o1\I t60,Otm: a( 4'l0-ayul.ce1,
Aeroplr [25] notrararor, sro: 1) gorxren cyrqec'r'rroBarb^rrerrBBecrurrft salr
Mexailr4BM, O6ycnOnunuuft yMeHblxeHI{e a}InJII{ryAEI 160"'-xone6aurfi oT

*1 v.l c B 1974 r. [o -0,1 u/c uepea t0 ner (cootuetcrryrcql{e oqe}IKrI trpr{-
BoAflr n BpeMeIII{ BaryxaHl4fl -4.1,0a fler AJItr g-rlo4), nmrZ) SI4IHaJI c trepl(o'
gou 160,01," He o6ycroBilerr g-MoAoft; rrocJreAHee oHr,I cqr{Talot 6onee BepoflTHLIr{.

[t arouy cJreAyer roJrt,Ho [o6aBI4rL, sro eule paHee s [6] sbrcnaaauo MHeHue'
.rro 160m-(ore6aHue rre flBJrflercrr HoplvraJrLHoft (S-) ntoAofi co6crBeHHbIx HoJIe-

6annft Coruqa.
Tpy4nocrn trHreptrperaql4l4 t60m-ueplro4a no6ygunu paar{brx aBropoB

BbIABI{HyTb HeCKOJI6I{O aJIbTepHaTI{BHbIx II{IIOTe3, OCHOBaHHbIX Ha HeTpaAI'IqII-
orrHbrx, I]opofi Aa]ne aHcTpaBaraHrHblx rrpeAcraBJreHl'rflx:

t) uepuar AbIpa, ocql,IJlJlrrpyrcnIafi BoBJre I{eHrpa Co,nnqa;
2) roao.nrporauuafl qacrora? o6ycroBJIeHHatI BBal'IMoAeficrBrreM Co.nuqa

c BHerrrHuM (qaootsbrM MexaHI4sMOM) [3];
3) nr,rconoroqnr,re ((sacll)) BHyrprr Connqa, cBflSaHHLre co cnepx6rrcrpblr{

BparrreHraeM (c uepuo4or'r -160*) coJrHeqHoro rgpa [3J;
4) ueprao4raqecnl4e BoBMylrr,eHrrr rloBepxHocrra Coluqa' IlHAyI{upoBaHHbIe

O6rexron Tr{na uJIaHeTLI, ItoropLlfi cocrour I{3 TaK HaBLIBaeMolo (y-BeqecTBaD
r4 Bparqaercfl BHyrpI4 Conuqa [36J ;

5) g-MoAa, nos6yxrgeuuar (ceficMoflAepHblr{) npoqeccoM B corueqHoM
nspe [35J;

6) corruronuafl BoJIIra, pacilpocrpaHalou{anctl o rry6raue Colnqa, Bonpyr
ero qenrpa [37J;

7) l60t-ocqrrJrJrflqllrl, BbTBBaHHaE nepuoArlqecxl{Ml{ BoBMyu{eHI{flMI{ rpa-
Brrrarlr{ouuoro uoJrn [3], unu

B) rpanuraqtroHrrlrMlr BoJrHaMIr or rrcrosHuna Hel{BBecruofi upupoarr-!3!;
9) g:Moga, noa6yxgeuuafl B nporrrJroM rrprr Bcrperle Co_nnqa co aseauofi [38];
lO)-rpanurarlr4oHHbre BoJrHbr ot goofiuofi sBeBAbI [39], naupraMep or y-uc-

roqur.rxa fertrunra [40];
11) 160-uunyrHoe rpaBrrraqr.ronHoe uaryrreHrre rtocMoiroruqecxofi (pe.rrnx-

tonofi) uprpogbr [7];
12) ocqr,rrrfiqurr ]rpaBrrraqlrorrHofi ((uocronHHofi> (?) t41l;
13) yugnepcanrur,rfi trepuoA rpaBIrraI{I'IoHHoro naarauogeficrsut l4l , 421i
14) xocuorornsecnlrfi $yugarueuratrurrft repu-o{' cnseauHrrfi co csofi-

crBaMrr (BpeMeHrr-_upocrpaHcrBa-rflroreulla> (?) [41.
O6napyxrenrre treprroAa Po n napraaquax 6uecxa AByx BueraJraxruqecxux

o6texron, NGC4151 u3C273,etqe 6oJree Baocrpfler Boupoc o6 ucrrusofi upra-
poAe rrepLroAa, npoflBJrflrou{ero, r{aft Br{ArrM, troucrl{He (troBceMecrH}IfiDr,
yuuuepcanrHr,rfi xapar(rep. Llocle4uee o6crosreur'creo 6rrno ctrequaJrLl{o
roAqepfiEyro, HarrprrMep, Oa6uanou u laSoru [43] eure s 1983 r.- B crarbe'
toconulenuofi Kpr4Trrr{e u,qer{ o lelrunre xan I{croqHl{r(e rpaBrrraquoHHblx
noxn, aoa6y?fiAaroulrrx 160'-ocqrarJrflI{r{r{ Conurla. TpygHo raa6elrars sue-
qaTJIeHI{E, sTO eCJIu Mr,r He ocTaHoBr{Mcs ua tOft unu uuofi I4I3 trepequCJIeHHbIX
Br,nue rrrtroreB oTHOCI4TeJTrHO [pI{pO[bI nepl{oAa Pr, to ctrucon trprrAercfl,
no-Br{Ar{Morvry, Ia]Ite paculrputr,.!

6. Conna4elrrre rreprroAoB Po, Pu Pa

B ra6.n. 5 npunegeur,r BHaqeHI4fl rrepl{oAa, o[peAeJIeHHbIe H rracroaqeMy
BpeMeHr{ c MaftcrrMaJrnnoft ro.IHocrllo, T. e. c orulr6noft n rperr,eM uJIu qer-
BeproM Blraxe rrocJre aanstofi. FIanouuul,r, rrro tsce peByJrr'TarLI IrMeIor BbICo-

I(yIo CTarI{CTI4qeCHyIo [OcTOBepHocrr,, ]3,5o'.
Ilopaaurenr,Ho coBtraAeHrre B trpeAeJlax orupr6oH tscex tpex auavenuft

IreprroAa, rroJrytrssrrur, ,, ua6"rrro4enuft acrporluauuecrl4x o6texton, croJrb
cr{Jrr,Ho paarr4rrarcilIrlxcfi ro tfrnauuecxoft [pl{poAe. Ilerotoprre [apailIerpbr
arr.rx o6'n,exroB rrpr4BeAeHbr B:ra6.u. 6, rge o6oauauemoi z - HpacHoe cMerqeHlre
(sgecr, Mbr rrprrAepx{r4BaeMcs rr{rroreabl o I{ocNIoJrorI4rIecHoM npoucxolrt,qeHl{Irl
xpacHoro cr{exleHrrfl Huaaapoo), u - cnopoclrb yAaJre}Irrs ot na6lroAareJrn,,
d - pacoroflrlI,Ie Ao o6r,exra (upu uoctotrunofi Xa66.n a H o': 60 xu'c-l .Mux-1).
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TI,III Ea6flroEeHufi

I{one6anras Co,rruqa:. 
ITAO AH CCCP
Crau$opg, CIIIA *

pcnr,runu rra CofiHr{e

Itone6arro- 6,neona a4pa
ceft{eptoncHorli ra,raxrr,r-
nr.r NGC 4151

$one6aur,rr 6recna nna-
sapa 3C 273

t PeByrbrar noryqeE rra ocHoBe
Baroprrrr IIM, ,[x. Vlr,lrrroHca s
T(AO AH CCCP.

Ta6;rr4qa 5

llrrrol)Bar na6;rrogenIIfi , r.

1974-t985
1974-1980

1947 -1980
1968-1986

1968-{986

flepfioE, Mr,rE

160,0106( +6)
160,0095(+10)*

160,010{( t 1)

160,0098( + 5)

160,0105(+7)

CCI,IIHa

lrll

noMOuultpoBaHHbrx Aarrl{blx ilnyx o6cepoiropufi, Corne'ruofi o6cep-
Crau$op4c ir HAO, Ho Merog aHaJII'13a cyIr1ecrBelrno rarofi, veu n

M - lpegnoJrolnrrreJrbHafi oqeuna Maccbr o6renra B e[r4Hr4llax Maeebl eo;trr-
\a Mo, L - lono*rerprlqecnafl cBerrlMocrb

Ilycrr, repr4oA Po <yur,reepcaJrblrbrfi) r4 I{Meer o6uleHoc,r.ruqecxylo (nocruo-
;rorr4qecHyro) nprapo4y. Tor[a B ]rallleft cllcreMe orcqeTa, cBflSaH]rofi c conu-
qeu, ua6nroAaeMbrfi [eprroA raJrar(Trrnr4 P flotrxteu 6r,rtt cngaaH c nepr4oAoM
B CrrcreMe orcsera raJrar(rr{nu NGC 4151, Po, o : Po, gOOrnOrUeHr{eM

. P:Ps,r(L{z), (5)

Ir rrprr z :0,00327 4ormeu r{Nrerr; BHarreur4e P : L60,534''. Ho tfaxtrauecxra
Ha6rro4aercf raHoe tr{e BHaqenue,. : 160,0101*, uro 14 D\Jrtt Coruqa.

Coona4en[e repr4oAoB Pg v. Pc, rraBoAr{r Ha Mr,rcJIb [41 o rort, qro sAecb
I{r,I BCTperIaeMCfl, BOSNTO}r{HO, C HOBLIM ItOCMOilOIT4SeCfirrM a{$eHtoUI o6ycloo-
JreHlrbrM DBoJrroqr{o}rur,rM yBeJrrlseur4gM SyngaueuraJrE,Horo 160"-nepuoAa co
cxopocrF,ro P6:2.10-1a cl c.. Sror poct neprro[a co BpeMerreM rIoJrHocrt,ro
HOMtreHCT{pyer xa66JroscHoe HpacHoe cMerr{er{r4e. Ilplr sroM trpe[[oJlaraercf,
lrTO AJrfi HaC, B rrauefi [pOCrpaHCr.Be[rHO-speMeHHOft Cr{CreMe OTCqera, flepr{oA
B raJraHTr4ne B rrporrrJrou (Ana Hac B rrpouJroM, oltoJro 5,3.10-7 Jrer roMy rlaBaA,
HorAa cBer rroxtr{I{yrr raJranrrdxy) 6un paBeu Pe,t: Pol(l + z):759,486^.

Ouenzgno, ro lr{e car{oe o6tflcHeHr4e rIoAxoAr{T vt l1rfl cflyqafl coBrIaAeI{I4fl
Pq c P6 (trna rnaaapa rpr4 z:0,158 ua6rro4aeur,rft naura repr4oA Aorlmerr
6r,ur 6r,r cocraBJrrrrE, ,-185,3.,). O[uaxo ocraercfl HerroHflTHbIM cJreAylotqee
BalHrroe o6crosrerrcreo. Zanecruo, qro raJIaHTr4nrr r{MeIor BHarrrrreJrbHbre
rrer(yJrflpHr,re cHopocrr4, tropflAHa 100-300 xnr/c. B reopr4r[ Borrruoro BBpr,rBa
IlpeArroJraraeTcfl, qro arrd clyrrafiHbre ABr.rlnenzs 6onee r{Jrr4 MeHee xaoTtrralHt'r
r{ HaKJraAbrBarorcrr r{a cxopocrr, oAuopoArroro KpyrrHoMacrura6Horo pacilrrpe-
rrrfl Bcereuuofi, olpeAeJrreMyro trapaMerpoM Ho. llenynapurre cropocrrl
AoJrlHHBr npr{BoAr{rb r( cJryqaftHoMy pas6pocy Ha6rroAaeMr,rx IIepI4oAoB
BHeraJrar(rr{secHr4x oS1beHroB B rrpeAeJrax trpr4MepHo -F0,tm (uru 6o.nHue)
orrrocr4TeJrrrno P6. Orcrc4a troryrraeM, qro BeporrrEocrr, cryqafiHoro coBnaAe-
Hrrfi AByx trepr4o4oB, Ps v Pq, c P6 n rrpeAeJrax l-0,0006m paBua p :3,6.
.10-5. CnegoBareJrr,Ho, rrpeArroJrolxeHne o roM, qro coBnaAeHr4e rpex BuaseHr4ft
leprroAa cryqafiHo r{ [por{BourJro rroroMy, qTo rrexyrfpHbre ilyqeBr,re cnopocrll

Ta6,nuqa 6

O6rerir o, HtrT/0 d, MrH L, opt/c

Co.rruqo
f{apo NGC 4t5l
3C 273

0
0 ,003
0, {58

0

980
43700

0

16

730

1

- 107- 108

- 10e

3, B. 19aa

2.1045

2.1046

106

l44l
121l

Itt



raJra1rrdgrd r4 r(Baaapa 6nusxra r( HyJrro (5.{ xu/c), rlaJroBepoErno. TorAa Mo}I{Ho

trpeArroJloll{uTb? rlro na6.nmgaeusIft uepuo4 He BaBI{CI4r OT paCCTOSHIIfl Ao

o6r,exra I4 or ero cxopocrl4 no ryrly apeuux (?).

7. O6cyx[eHl4e peByJlbraroB

I4ccne4onaur4e olrr4qecxoft nepemeHHocrr{ BCer[a 6r,r,no s IIeHrpg B^HI{MaHIarl

actpo{uauxrr,rroaroMy ra ornputr,re t60m-ueplroUa s NGC +!F!r3C273 ue 6nr,ro

"ryr^firror*. 
Erqe 0i au,artiaa na6;uo[eulrit ranaxrraxu NGC 4l5L s [7] na

ocHoBe crarucrr,rqecHoro aHaJrr{3a pacnpeAeJreHI4E rrepl4o[oB BpaIu,eHI4fI gnoft-
Hr,rx BBeBA 6r,rna Bril[Br{H}T& rrrrroreaa o BoBillo}I{Ho]vr HocMoJIoruqecKoNl
lponcxoxtleul{I{ [epl{O4a. Bcxope 11ocJle 3rolo, s 1984 r., 6r,rno CAeJIaHO

Tan?ne [pe[nOJIoE{eHIIe, qTO [epuOAI4qHOCTE -160m MO]HeT nplaoyTorBoBarb
B BapI4aI{I{flX OIITUqOCHOIO I,IBJIyqeHI4fl raI(I,Ix MaCCI4BHT'IX' B},ICOItOAHOpTUS-

Hr{x rr KoMrrar(T}ILIx o6T'eHToB, KaK KBaSapbI I,r afiTI{BHLie flApa IaJIa(TI4I(,'
cm. 1411. (OtuocuteJlbHafl aMrIJII4ryAa 160"'-napuaquft uorona onrusecfiolg
I4BJIyrreIIr4rr Connqa cocraBJlfler -5.10-6, Irooror{y' ecrecrBeHHo' trpeAnoJla-
raJrocr, rrro y aneag a{Ser(T AoJr}r{eH 6r,rrr, oqeus MaJI, HtrrE(e rlpeAeJra o6na-
pylr{eHl4fl,- xOTfl {a1traueC1ra, I(oHeqHo, aI{UII{TyAa 160"'-uepraOAI4qHOCTI4

Molr{eT cr4Jrtuo BaBr{cem, oT Trrtra r{ BHyrpeHHero CTpoeHrrn aneagrr') 7I rcHope
y rrepBoro me o6r,exra raxoro r(Jracca, agpa cefi{eproBcnoft raJIaxrl4r(r{
NCCZtSt, oAHr{M rr3 aBropoB (8.JL) neprroA 160In [eficrBr{reJlrJHo 6rtr o6na-
pylHeH (!), npuueru c sblcoxoft ctaructr,r.recHofi AocrosepHocrblo (cu. [4, 5i)..

Terepr rinot- )r{e rreplrog uafigeu y KBaBapa 3C273 rr, ro-BlurrMoMy' gpyrofi
cefi{eproncxofi raJrar(rr4r(r{ NGC 7469 t51 . FIo caMbIM yAIltBr{reJIbHbIM Ir
U,eottcultttnotn OHaBaJIOCb TO, qTO nepl{OA B IaJIaI(TIIHe lr fiBaaape
B IrpeAeJrax oruu6On CoB[a4aer c Pg, IloCneAuee HeBoBMO]ItHo IIOHflTE, B

paMr(ax coBpeMeHHofi xocuo,norr4r{, ocHoBauuofi ua o6rqefi Teoprrrr oruocr4-
rerr,uocrra (OTO), rrocl(oJIbRy IIpe[craBJInet co6oft oueaugur,rfi napa0orcc.
3ro aacran,[fleT Hac ocoBuarb, sro MLI eq,e AaJrer(u or I]oHI{MaHfitl cyrvl HoBoro
EBJIEIIITE.

llpegnolomesue [41] o roM' rrro HoMraHrHbIe flApa raJIaKrr{H r{ r(Baaapbr

MoIyT O6napymuoaTb IIepI4oAIIqHOCrb 160*, uenngo OCHOB6IBaJIOCr Ha AByX
paayMur,rx rpe6onauunx: 1) uaCCa [oJIxtHa 6r,rr:r, goCtaToqHO 6o.nr,ruOfi, MHOIO

6onr,rue co,nueunofi; 2) paauep o6texros He troJllr{eu cyulecrBeHHo rlpeBblrlrarrr
<a{{enruonyro [rrr4Hy'ronurr> L: c Po: L9,24 a. e. (c - cxopocrb caeta),
O6oralr arrdM Tpe6oBaHr{rM y[oBJrerBopf,ror, rIo-BrUr{MoMy, rrMeHHo r(oMrrar(T-
HLre flApa IaJIaKrI4r( I4 r(BaBapr,r. I{elecoo6paaHo noaroMy BAecr, ocTalloBl4rbcfi
IIa HeXOTOpr,rX paonpocrpaHeHl{blx I4IAeflx O XapaI(TepI4cTIIKaX I{ trpl{poAe
arrrx acrpoSnarauecrrax o6r,exros.

Hau6oree paclpocrpaHeHHafl rl{rloreBa o rlpupoAe aKrr4BHbIx fl[ep
raJraxrr,tft (Aflf) ocHoBaHa Ha npe[craBJIeHIII{ o6 aHHpeI{I4oHHoM AI{CHe
Bonpyr cBepxMacclaBHofi sepuofi [blpbl (cu. o6eop I45]). Curaraerca, B

sacrHocrr4, qro HBaBapI;r o6nagarot naccofi M >108 Mr, u Maccbl AfIf
He rrpeBocxogrn 708 1l[6.

Orleunu pa3MepoB nepeMel{Ilblx I4crosHIIHos s A,[I ro xapaHreplloMy
BpeMeHr4 ou:rraqecxofi r4 perrrreHoscroft flepel{eHuocrl4 npI{BoAflr r( BeJIr{qI{He
D a, lgr+-1016 cu. flo Hrnueuarr.rqecxrrr,r xapaxreprrcrrrnaM r{ cBerI{NIocrIl
ux Maccbr orleur{Balorctr B - (107-7010)MO, a coorBercrByronlr4e rpaBr{ral{r{-
ollrrlre paAuycbl ro - 2GMlc2-3' 1012-3'1016 crr'r; G - uocrosHHatr rflro-
TEHI4E.

Ceft$eproacxrle raJrar(rrrr(u xapanreprrayrorcfl HarI{qI4eM aneagoo6paano-
IO flApa C CIIJIbITETMII SMT4CCIIOHHbIMI4 JIIIHI{flMI4 B CIIeHTpe, ruI4pIdHbI I(OTOpbIX

coorBercrByror AorrrrepoBcnl{M cr(opocrfl}I }10000 xuic.
B nocne4urre ro,qbr B CBflBII c o6uapymeHlleNl B flApax ceft{eproncxrax

raJraxrrrx rr HBaBapoB rpeqeccupyrcrqr{x pagr'roru6pocoB' a s NGC 4151'
uo-BrrArrMoMy, rr orrrr4qecxr{x ar,r6pocoo 146l craJrr{ npoBoArrrr, auaJrorrrlo
Melr{Ay AflI u flBJIeHIIeM SS 433. B o6r,exre SS 433 cBepxnp}IrIlrlecmafl aH-
Hpeqr{E Ea MaccrrBHnrfi nounaHtnrrft o6r,ent (uo-nrngllMoMy, sepuylo Ablpy)
uopo)nAaeT TaHoe 3I(BoTI4qeCHOe flBJreHtr{e, KaH I(OJIJII4MI{pOBaHHbIe peJIflTI{BI4CT-
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cHr,re Bbl6pocbl (jels), B Itoropbrx AoBoJIbHo xoJIo[HaE rIJIaBr{a [Br4]fiercs
co cnopocrsuu -80 000 nu/c (uogpo6uo cr.t. [45]).

Brrme MbI orMeqaJrr4, qro, tro-BrrAuMoMy, neo6xoguNIbIM ycJIoBrIeM IIpoflBJIe-
uus 160-uuuyrr{oro rrepuo[a n AflI [oJr]r{Ho 6r,rrr, uanrasl{e B HIrx cBepx-
MaccIrBIr6Ix r(oMnar(Tl{brx o6reftton, BoBMo}ItHo, cBepxMaccrlBHT,IX qeprblx
4up. Cu.nrHr,ri\{r,r apfyMeHTaNlrr B rIoJIr,By cylrdecrBoBaHrIfl TaHI{x o6t,eHros
r A-flI flBuilmcb peayJrrTarr,r peurrenoBcxr4x r4ccJre[osasraft ceft{eproncnux
raJrar(run r{ nBaaapoB r,I rpe}H4e ncero o6napy}I{euIre 6ucrpoft trepeMeHHocrll
B peHTreHoBcnoM [rrarrasoHe.

Ec;ru xapanrepuoe Bper{fl ouru.recnofi nepeMeHuocrrz Aflf cocraBJltrer
t-50 cyr [47), ro peHrreHoscxoft - B Aecxrltrl paa MeHblrre: or 10-72 'r
go 4onefi saca [48-50]. B qactHocrrr, xapal(repHoe BpeMfl penrrenoncnofi
reper{eHHocur NGC 4051 uopngna { .r [51i, a NGC 4151- ropflAr(a !.2'r
[501 (na crryrHrrxe EXOSAT na6nro4arocr, ocua6renue pelrrreHoBor(oro rloro-
na NGC 41.51 aa BpeMn -t u t48J).

Oco6o cJre4yer ocraHoBr4rbcfl Ha flApe naureft lararurxu. B tstl Ha ocuoBe
uu$paxpacuux na6nrogeurafi rroryrreHbr ArrHarfr4qecxrre cBI{AereJrbcrBa B

troJrbay roro, sro B IIeHrpe l,rMeercr ItolIlaHTHbIft o6text - 
qepuafi Abrpa -rtaccofi >3,5.706 Mo. Ile4annue paguona6nrcAeHrrfl qeHrpaJrr,Iroft 'ractr

Ianaxrunu (9i10 nx) raxlr{e yxaabrBaror [ra cyqecrBoBa]rue HoM[ar(ruoro
paArdor4crorrnrrxa uerenrosofi trpr4po[bl, IrMelotqero Ar{aMerp (20 a. e.,-
cu. [52] , rAe roArrepr(Hyro nogo6rae agpa lanaftrr{nr4 flApaM cefiSeptoacxux
raJrar(Tr{r(, flpeguonar aercn, B aracrHocrrr, qro pa4uo[croqHllr Sgr A*,
ororfiAecrBJrnelrr,rft c qeHrporl la.iraHtr.rHra, o6ycnonleH axr(peqrreft neqecrna
Ha qepuyro [brpy Maccofi -L06 Mo,

Harrr salflHo [oAqepruyrb, qro paaMepbl o6cyx4aeur,rx o6rexroB - fiBa-
BapoB lr Afll, Bnlrotrafl Aame flApo narueft la.nantrxra,- cpaBlrl4Mr,r rrJrl(
MeHbrrle IJrr{HLr BoJrr{br rfiflorerlrsecnrrx (BoBMyrqenraftl, r4Merolql{x uepu og 160-:
D <3.101r cu -L: cPo, r_pu rpoMaAur,rx Maccax ropflAr(a 106-1010 Mo.
B t48] orMerraercE? HarrprrMep ,\to [4BneraJrar(rrrsecxux o6rerror uofiagr,rBaror
rrepeMerrnocrb c xapanrepHbrrrrr BpeMeHaM[ (10a c =160', cpaBHI{MLrMu
C BpeMeIIeM pacnpocrpaHeHl[E CBera Ha pa00ToflHufix -tf,, qepHbIX [blp'
r{axo[flrqtrxcfl B tr[pax raJranTr{n. Bce aru {anrrr n flocJryx(r{Jlrr HaM TBepAbrM
ocrroBarruer{ [JrE rror4cna 160--uepeueuuocrl{ r,IMeIrHo raxrtx o6texton, ran
r(Baaapbr u Aflf.

B KasecrBe r4JrJIrocrpaqI4I{ oqeIrIlM, Hatrpr,IMep, IIIBaprIuItJrbgoncxuft
paAl4yc r(BaBapa 3C 273, rroJlarafl ero Maccy panuoft tro [opflAxy Beiluslrubr
l}e M6: h, : 2GMlc2-3.1014 crr, rl coorBercrByroqee BpeMfi pacilpocrpaHe-
Hrrfl cBera "c - l64m : Po.

<flonceuecrnr,rft> xapaxTep rreprloAa Po u orMeserubre BbrIIre yxaBaHr{fi
Ha ero HOCMOJIOIIIqOCHyI0 [pIIpOAy IIOABOAfiT I( MEICJII/I O TOM, He UMeeM JIII
MLr B4ecb AeJro c nenoropofi {yugarueuransnoft roucrantofi npeueuu (?).
Paaylruo, HaBepHoe, [peAloJrararb, qro Ircrl,IrrHoe BpeMfl AJIfi cldcreM acrpo-
HoMr4qecxoro uacrura6a reqer HepaBEoMepHo, ero (TeMtr) Meuflercfi c rreplro4oM
Po (?).

Ecnu uepuoA Po orpax(aer Her(oropoe Suarauecnoe cBofictno BpeMeHI4
nlwtu BerqecrBa, ro paByMEo, r{a[plril,rep, [orrbrrarbcs nafitu AJrfl Hero BbIpa-
)neHtre .repea {yu4aMerrraJrr,Hbre Sraauvecxr4e HorrcraHrrr. I4 Tar(oe Bbrpaxteurre
geficrnurelr,Ho r{o}nHo uafirra 3, xorfl coBeprrreHuo Heflcuo trofta, Hacr(oJrbno
oHo Heclyqaftuo n orpaffiaer JII{ ouo rflrazny flBJrelrr{fl:

P : roAi'l'= 759 Mtrru, (6)

rAe r0 : h,rlnt"ea - [eprlotr o6panleuun eJlenrpoHa ua ueproft 6oponcxoft
op6ure, [e,neuusrft sa 2 n (fr --- uocroslrHafl ll,nauxa, n1,ert e ._ Macca Ir Bapfitr
anenrpona), Ao : 2Gmumolfic -- 6eapaamepr{ar r(oucrarrra, xapaxreplraylo-
rrtrafl rpaBr,rTaqrroHEoe saazN{oAeficTBlIe aJler(Tpolra I4 rlpoToHa (*o - Macca
uporoua) , aHailorrqnafl IrocroflIrHofi touxoft crpyr(rypbl o" : ezllti = 11137.

3 Mm 6uarogapun A. I. Itocosrsesy tr JI. C. Jlenrqnouy 3a ar(ruBEoo yqacruo
AaEEOTO BbrparfieEtrE.
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Boanparqarcr, H r(ocMoJrolr,rqecfioMy acrreHTy rrBJreHr4s, BafioHoNrepHo
. saAarrr Borrpoc, He rrpeAcraBJrEer Jrrr [epr,roA Po uenuft ecmecm^eruHauirtacuna6
AJrfl rrar\{epeHr4fl Bper{erur (uarpocrncrert)?

B conpeuenuoft xoc,r.ro,irorrru erqe HeMaJro [po6[eNr, noaror{y Hexoropble
cIIerlr4aJrr4cTbr AorrycHaror, qTo B npr,rpo[e ]ro]Her cyrq,ecrBoBaTb Ba]r{Hr,rfi
ItocMoJrorr4qecttwit flapa]rerp, He yqurbrBaer,rrrft cefi.rac reopuefi. He nBngercs
Jrr4 r{MerrHo rafirirM rapaN{erpoM rrep[oA Po? flogo6uarr rrocraHoBr(a Borrpoca
HaM [peAcraBJrflercfl rrpaBoMepHoir, ectu Bcrror\{Hrrrb Bbrpa}r{eHue (2), cnmtt-
Barorqee Pe c uocrosuuoft Xa66;ra ffr. Momuo [pr{Becrr{ err1e oAr{o coorrro-
rrreHr{e, cBflBbrBaroqee Po, }10 c 6eapaauepuoft xoncranroft .40:

V : Po : PoHo = A'l'= 2'lO-ta, (7)

rAe rrapaMerpbr c r{HAer(corvr 0 coorsercrByror Harrrefi euoxe.
\4e (7) Jrerxo rroilyqurt' cJre[yrcrqee r4rrrepecuoe cJre[crBrre. Or6pacnran

r4H4er(c 0 u gu{$epeHrlr{pyn (7) no npeuenu t, rpr,rxoArrM r( ypaBlreHr4ro rraMe-
rreHrrfl (rrocrofiHuoft> Xa66.na:

dil(t)ldt : * H'(t). (B)

Ono ornzsaercfl or o6rqenpuuaroro B coBpel{er{Hoft xocno,nor}rrr ypaBHeHrrfi
,4Jrfl pacru4paroqefica o4uopoguoft rr L{BorporrHofi Bcerenuofi [53]

dH(t)ldt : - H' (t) - 
al"nGp

retrr, rrro n upauoir qacrr,r (B) orcyrcrByer rureu vu: - 
tlsmGp, nponopqr{o-

ualr,nrrfr cpe4r.refr rrJlorllocru uetqecrBa no 13cererrnoft p.
Be,rra.rraua x l,{rpaer orporrr{ylo poJrb Il nocN,Io.[orr{r.r, floonoJrbny or coor-

Hou.reHr{fl Me}r{Ay p r.{ HpErrlrrecnofi rrJlorHocrrro Bce;lenuoii gc : SHozlBr,G
ilatsrtcrlT ee 4arr,ueiirffafr oRoJIIoqLrtr, T, e. oT]leT ]Ia Bonpoc, crferll{Tcfl JrIl B

6y4yl1err pacrrr4perrr,re cir{arr.rel.r (upu p } p") r{Jlrr Her (p ( p") . Iloatouy
rrcrJo, rrro ypaRHeHr{e (8) npunqurr.raJlr;rlo orJrr.rsaercfl o'r' (9), u, ecrecrBelruo,
OIIO AOJITIiFIO COOTBeTCTROBaTIT COBepUI0HHO ApyIOnIy nOBeAeIII4IO IIa[IelO IIIIpar
renepb rre BaBncfirrtrex{v or cpe4uei,i IrJrorHocrrl p (ecru rprlHflrr, aa ocuony (B)).

I{aeecruo, rrro rpyAHocrr4 coBpe}retrtloft nocrroJlorrrr.r B ocHoBHoNI cBflBarrbr:
t) c ueonpeAe.rreHlrocrr;ro cpe4uefi rrJrorHocrr,r p u 2) c HaJrr,rqrter{ cr.IHryJltrpHo-
crr{ B HasaJre paaBr4rrrs Bcerenuoft. JIer 20 naaag rur,rpoxo Arlcnyrr4poBaJll{cb
ABa Bapr{aura HocMoJlolu.recHofi TeopI{I4: a) uo4e.nr, Bo;nr,uroro BBpIiBa (8.u.),
r4rrrr Nro4eJrb <Enr-6aur'>, n 6) nro4enr, HerrpepLIBHoro rBopeHI{fl Berl{ecrBa (npen-
rroJlaraJrocb, rrro, IlecN{orpfr Ha pacrrlr.tpenl{e Bcenelrnofi, cpegnan rlJlorHocrb
p HeriraMer{Ha, rr Dro rpe6onaro [o[ycrl{rn BoBHI{nHoBeHne uosofi ua,epuu) ,

B cu;ry cBor4x nper{Myrr{ecrn uo6e4Lr,,ra il{oAeJrl B. s.; BrIocJIeAcrBIdI{ oHa
6r,rna o6.r,nBJIeHa 6o,nr,urraucrnolr ac'rpor[r4BrrnoB-r(ocr{oJ]oroB HaH oHoHrrarerL-
Iroe pemerrrre HocMoJrorra.recxoft npo6relrrr.

tr4uen E.B. BocxoAltr elr{e H,Ilelre'lpy, BLIABI{}IyBIrrer,Iy reopl{io (flepBl4quoro
aroMaD, JrelnaBrrlero sHo6r,r B uaqare pacurldpeHl{n Bcenennofi. 3ta teopua,
KaH orN{eqaer Arr,nen [51r] , u cBoe BpeNIfl rIBr{Jracb cnoeo6paaublM ctr{HreBoN,r

OTO u 'roulrcrcHoft AorMr,I <6oirtecteeulloro rBopeHua> (Taopellllfi I,IB nLruero).
lloarouv 3Aecr,, cJreAyfl raxi:I{e AlrReuy, rroJresHo rlpoqI{rLIpoBaTE, I4IIrepecHoe
Br,rcxaaJ,rtsauue 4e Bony;repa [551: <Boree Bcero NIeI{rr 6ecuortol,rt oqeBL{[Hafl rlo-
Teprr ltorrraKTa c aMnr{pr{{ecxr{N{r4 AaHr{r,rN{rr u ua6lro4ateJrblrllx{Ir tfanraur.r ra,
qro erqe xylrtc, [peAHaN{epennrrit orHaB rracrr4 reoperl4ltoB BocrIprrHI4MarT]
3Tr,r pesy.rrrrTaTr,r, ecJlr{ oHr{ oKa3LIBaIOTCfl n XOIrdinLrHte C HeKOTOpLIN{I{ I{3 CO-

BpeMeHHbIX ynpotrleHHbrx I4 rroroN{y rrlrreJl[eHTyaJrbl{o [pI{BJrer(areJrbIrIJx Teo-
prafi Bce.neulrofiu.

B lrnreparype HeoArroltparr'ro orMerralocb, rrro cyrqecrBoBal{I{e HocMo,[o-.
ur.recHor,i cr4rrryJlrrpHocrI,I B pax[Hax OTO - [pr,IHIIItilI{a;rrur,rfi Borrpoc AJIfl
nceit conperrelrrroii Sr,rara.recroft reopr{I{ r,r aoo6rqe reoperl{qecxoro t[uanuec-
Horo llbrrrrJrenr.rn (crt., Harlpr,IMep, [56]). O6parqaercfl BIII,I\IaHI{e Ha ror t[aHt,
q?o Spn4uanoncxan MoAeJrb Ilecraqr{oHapHoit Bcenennoft npeArroJraraer
crpoloe rJl;rnoJrrreHr{c rpex ycnonr.rfi: cr[epuuecxoft cuyrre'rpr.rl{, oA}IopoIIHocrlI'
rrBorpourrrr. B to me Bpel{fl BCer{ rlaBecrr{or rrro HI{ o[Ho I4B arrax ycuoanft
He Br,riloJrHflercr B orr{ocrrreJrl}ro He6oJrbrnux lracurta6ax. Bcer4a I{Merorcfl,

(e)
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xorrr r'I cra6ble, orr(JIoHeHI{fl or arr,rx I{AeaJIr,Hbrx ycJroBl,Ifi, rtoropble [oJI]I{Trbr
noMerrlaTr, ycTaHoBJreHr4ro cr,rHryJrflpHocrr{. B csna[ c 3rr.rM errle B 1962r.
Max-Hpn rrl4caJr: <Halr ue rnasecrui xaras-nra6o oco6ennocrr so Bcefleunoft.,
Horopafl flBJrflJracb 6rr nprur,rlr cBr4AereJrbcrBolr roro, .rro BceneHHaE Hor[a-To
HaxoAr4JIaCb B COCrOflHr4r4 sHCrpeMaJrr,Horo ClKarr{fl , ROTOpOTO rpe6yror {praglra-
HoBcfir{e MoAeJII{) (crvr. [56]). B 1965 r., oAHaKo, rrotrBr{Jlocb rar{oe cBr,rAereJrb-
crBo B troJrbay reopr4rd B.n.- orltpbrrr,re r{BorponHoro }rr4xpoBoJrHoBoro LrBJry-
qeHufl c rer,rneparypoft -2,7 I(. Oso rBrrJrocb rfl)HeJrr,rM yAapoN{ AJrfl r,ro4eJrr4
crarlr,IoHapHoft Bcereuuofi. (Itouqeuqraa craqraouapnOri Bcenennoft c HerpepLrB-
HBIM BoBHI,IHHoBeHr4er,r HoBoro BerqecrBa 6una nr,rgu4Hyra Eouglr, lonlou
ra Xofinou s 19113 r. floagHee Xofir r.r Hapnuxap cAeJraJrrr Aalr(e 6oJree fioH-
HperHoe npeArroJrox{eHr4e - o Boanr.rnHoBeHr{rl r{oBoft r,rarepr{rr B KBaaapax
u Afll.)

To.IHrre IlBMepeHr4fl peJrr4KToBoro r,rBryqeHufl rror{aBaJrr4, rrro ero trpocrpaH-
CTBeHHT,Ie HeoAHopo[Hocrl4 He o6napymlrubr, oHr{ He trpeBbrrrraror HecKoJrr,Krrx
corblx trporleHra (repxuraft [peAeJr [Jrrr r(Ba[pyuo.nr,nofi cocraBJrrrorqeft pac-
IrpeAeJreHr.rfl reMneparyprr 7 Souonoro r{3ryrre}rr4fl LTIT r'opnqna 5.10-5),
tr aro HaxJraAbrBaer cepl,eaHbre orpaHr.rqeHr,rfl Ha r{exaHr,raM o6pasonanrar
KpytrHoMacrura6nofi crpynrypbr Bce.neuuofi. fIoarouy uac:rr, acrpod)r.rar,rnou
cql{Talor, qro B Hacrorrrlee BpeMfl ra s aroft o6lacrw Koc]roJrorrrr{ HaapeBaer
xon{nuxr. flpr.ruevareJrEHo, Halpr4Mep, HeAaanee o6napy?fieHrre aHr{Borponuu
xa66.noscHoro paculrpeuus [57]: oxaaarocb, sro raJraxrr4xr{ (uo 4auurrr,r
un{palpacnofi {orolrerpr{ra raJrar(rr4r( rr4ra Sc I-II) B rpeAeJrax 50 h-l MuH
(l,trx Ho:100 h tr*r.c-L.MIH-I) yaracrByror n o6rqeu cracretratu.recxor\r ABr4-
x{errl4r{ co cKopocrrro -970-l-300 xuic ro orrrolreHr.rrc r( rar( uaarrsaeMofi
Syngarrtentantuofi HocMr{qecnofi cucreue orcqera (t. e. oruocrrreJrbHo peJrr4r(-
ToBofo uenyueuur). grot {axr qeraer HecocroflTeJrbHbrMr4 r(ocMoJrorr{qecxr4e
MoAeJrrr co cxpr,rroft xolo4uoft uaccofi Ha craAr4rr SopuuponaHrlfl raJrar(rr{K
14 T^oBopr4T o HerrBorporrHocrrl xa66floscnoro paurrpeHr{E Ha Macrrrra6ax
-50 h-lMuH.

Eeayc;roBHo, Bce corJIacHLI c real4coi\[, qro nocMoflorrrfl, r(ax r.r rlo6ar
{PYraa o6naclrr, acrpo{raaraxu, IoJr?fiHa 6aaupooartca Ha Ha6.lrro4eur4flx.
Tenepr o6qeupraauaHo rar(?fie, qro B flApax raJraxrr4x r4 HBaaapax ilpor{cxoAfl'rl
oqeHb HerIoHflTHbIe rrpoqeccbr r,r qTo r{x AeTaJrbHoe uSyqeH[e ucHilroquTeflbHo,
Bax(Ho HaH AJIS [oH]'IMaHI{fl IIpI4pOAEI raJIaI(TI{It, Tar(' BoBMo}ItHo, rr SBeBAo-
o6paaoaaurax. <Ocqr,rtnflr{rrrrD c ueprroAoM Po gocrarouHo yBepeHHo o6napy-
xeHr,r Kar( y BBeBA, rart u Aflf (NGC 4151) n r(Baaapa (3C 273). floarorr.ry
BaHoHoMepelr Borrpoc: Ee rrpeAcraBJrf,er Jrr{ flepr{oArrsHocrb P, : 160,010m
nosbrft ua6nro4are.nrnr,rfi Sarr, ralrerorqlrfi BalriHoe BuaseHr,re [Jrfl nocN{oJroruu?'

Itpafiue ueo6xo4raua IIpoBepr{a na Po-nepr,roAr4sHocrF, {oronerpr.ruecKr4x
[aHHhIx KoMrraHTHbrx .EAep Apyrr4x raJraKrr,rH rr Apyrr4x KBaBapoB, Eorr,uyro,
rroM0lqb M0ryr oHasarb peHTreHoBcr{r{e r,r r.ru{panpacntre ua6.nroAeuuE pac-
cMarpvBaeMr,rx o6reHron. tr{urpuryer raH}r{e orr,re.resurrfi B paBA. 3 Saxr
IporuBo$aalr r(pr,rBr,rx 6necna r{BaBapa 3C 273 r,r EApa 

"arranruxrn 
NGC 4151.

3ro uonrer 6r,rrr ru6o (a) uucro cryv-rfi,rurnn o6crosrenr,crBoM, rn6o (6) npoflB-
JreHrreM erqe o4uofi nonofi BaHoHoMepHocrlr (?). Bonpoc o $aaonrrx coorHorrre-
Er4.sx [eprdoAa Po 6y4er paccMorperr Halfr,r B 4anrnefiruerr.B aaH"[rotreHue aBTopr,r csrrralor cBor{N{ [oJrroM BbrpaBr4TE, 6,narogapuocrn
{.8_.Qu"pHoMy r,T A.-f. ttocoBrlueBy aa o6cyxtgeuire pa6o.rur, a raxxre
II. fI. .(o6pouparI,Hy Ba BHIlMareJrr,Hoe qreHue pyxorrr4crr r4 ,,oJre3Hbre BaMe.
qaHI4f .
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HAEJIIOIEHI{fI HA BOJIHE 8,2 nrnr

C BbICOHOII TIyBCTBIITEJIEDHOCTbTO

TIOJIHOI7T BbIBOPI([T
BHEIA JIAK TUTIBC K IiIX PAA I4OIIC TOq HI4 t( OB

tr{. I. Mouceen, H. C. Hecrepon, C. B. E$auor,
tr{. A. Crpynon, B. B. I(oporog, f .tI.Cny.rra.ren

flpureAenrr pcayJrr,rarbr ua6nro4euLti,r B HarraJre 1986 r. Ira BoJrrre 8,2 lru 171 pagr.ror,rc-
ToqEI{Ka c npeAeJro}r o6uapyxtenttn oxoro 0,1 fln (3o). 58 r,rcro.rHr.rxoB rr3 qrrcJra sa6lro-
AaBIIIUxcE BxoAET B noJruyro nu6opHy r,ra 61 o6r,exra o rrJrorlrocrflr{r{ noronoB Ha BoJrrre
6 cu 8 (6) );- 3 fht, I{e o6uapymeuo IrIt oAuoro rroBoro r,rcroqHr'rrra n erort nr,r6opr1e c rrs6ur-
ROM MOqTIOCT]{ LrSJIyqeEr.Ifl Ha Mr.IJrJIr{}reTpOBbrX BoJrHaX; [JroTrrocTr,r [oToKoB I(BaSapoB Ha
l, : 8 lrru ftoppeJrlrpylor co cfleftrpaJlr,HllMr.r r{HAer(carr[ rrx r.raflyqeHr,rl ts uurepBaJre BoJrH
11-6 cru; orMeqeHa pe3r(afl rpaHr.rqa y pacnpeAeJrenr.rn (nnorrocrr, rroror(a - RpacHoe
clreqenue) co cropolrhr lraxcr.rMaJrbrrhrx rroronoB,

HIGH SENSITIVITY OBSERVATIONS AT THE WAVELENGTH 8,2 N,IXI O}'
COMPLETE SANIPLE OF EXTRAGALACTIC RADIO SOURCES, by I. G. Moiseeu,
N. S. Nesterou, S, V. Efanou, I. A. Strukou, l'. V. Korogod, D. P, Skulacheu. - The re-
sults of 8,2 mm observations of 171 radio sources rvith detection lirnit about 0,1 Jy (3o)
are presented. 58 radio sources had been observed out oI 61 those forming complete samp-
le of extragalactic radio sources with flux density at 6 cm .s (6) > 3 Jy. No ne\\.sources
'rvith mm emission excess had been found in sample. The quasars 8 mm flux densities
correlate with the spectral indexes of their emission in the range 11-6 cm, Sharp rest-
riction of the (flux density - redshift) distribution on the high flux density side is noted.

B HacToElr{ee BpeME I{il{eercf HecKoJrbKo crrrrcnoB BHeraJIaKTrrqecHrrx.
paAuoucToqHur(oB, cocTaBJreHHbrX tro AaHHr,rNr O6SOpOB He6a Ha qacroTax B
uETepBaJIe lr4-5 IIq u BftrloqarcIqux Bce ucrosHr.rnu c nJrorrrocrflMr{ uoror(oB
Ha r,ra6paHuoft qacrore Br,r[re Her(oropofi uauepe4 BaAaHrrofi Berr.rsuHbr t1-3].
Taxue cuucnrr, co[epE{arque Bce o6t,exrr,r, yAoBJrerBopflrorqr4e BaAaHHor,{y
[pI4TepI{IO ' B III'ITepaType HaBLIBaIOTCtr IIOJIHbINII4 CIII{CI{aMI{ IIJII,I IIOJIHbIMI{
BbI6opHaMu. Ouu cocraBJIflIor ocHoBy AJrrr crarr,rcrr{qecxr,rx I{ccJIeAoBaHrrft
cBoficrB r{croqHl4l(oB. Ha6.nroAerurr auaJrorrdrrHr,rx Bbr6opor( Ha BoJrHax }rr{Jr-
JrI{MeTpoBoro [IranasoHa AocTarorlHo r,Inoopuatr.rBlrbr, TaH KaH IIoBBo.rrEror,
Hatrpr,rMep, IIo rr36r,lTKy MotrIHOCTu U3[yqeHr4E Ha Mr{JrJr}rMeTpoBr,rx tsoJrHax
rlo cpaBHerrIrIO c snoTpanoJII{pOBaHHr,rL[ IIO AaHH6rr[ B CaHTrrMerpoBo]r Arrarraso-
He cneHTpoM BTJAeJILITT, o66eHTLI c aKTI4BHI;INII{ flApaMr{. Srra o6teHrbr oHaBbI-
BaIoTcE, HaH npaBl4Jro, [epeMeHHLIMI4 I{ HaI{6O.rIee I,rHTepeCHbIMtI !,[Ifr r.ICCJre-

AoBaHI,Ifi B rIrI,IpoKoM ArralaBoHe DJreKTponarHrdrHbrx BoJrlr, B ToNr rrrrcJre r/r

MeroAaMr.r paAr,ror4Hrepsepouerpur,r co cBepx,qnr.rHHbrMr4 6aaalru.
B nnaape-Irapre 1986 r. nauu 6rr.nu [poBeAeHbr Ha6flroleHrtfl Ha BoJrHe

8,2 lrlr noJIHofi BbI6opHr4 BHeraJranTrrqecKr{x paAuor4croqHr,rxoB r,ra crrracxa Itl.
,(nn uepnoro DTana Ha6rroAeHrdfr.6:.;.wr oro6pau6r Bce r.rcrorrHur(r{ c [JrorHocrn-
MI{ troronoB ua 5 flq (}':6cu) ,S(6) )3flu,r.r},reroqrrecxJroHeHr{fl6>-30"
r4 raJlaxrr4rlecxylo rxrlpory I B I > 10'. IfuHaHr{x orpaHr{rrenrafi na cnenrpaJrb-
ur,rfi uu4exc r4BryqeHr4fl npu cocraBJreHr.rr.r err6opHra He HaHJra[brBaJrocE,, qro
orJlr,rsaer trpeA0raBJreHHr,re peByJrr,rarbr or ny6nuxarlufi [4-61 , r,qe r{ccJreAo-
BaJII{Ct, rJraBIrbIN{ o6pasonr ]4crorrHr4ltr4 c rrJrocr(I{N,II{ cnexTpar{r.I. CuuCox
coAepx{r{T 6t pa4uoucroqHtrIx, yAoBJrerBopnrorqufi yr(aaaHr{oMy Br,rlre ycJroBr,rro.
Itpoue o6r,enron, tsorxeArrrr4x B noJruyro sr,r6opxy, Ha6rroAairrrcb rar(lrie rrc-
roqlrEr(r.r, y Koropr,rx paHr,rue 6nrna aaperrrcrpr.rpoBaHa rreper.ler.rHocrr, r{BJry-
qeHl,rr rra l,rrrJrJrtr{MerpoBbrx BoJrHax r'4, 71, u 6onee cra6bre r.rcroqHrrxr{ r{B
crrr{cnoB [], 2).

Ha6nrogeur,rE ripoBoAI4JIr{cb }ra 22-rrerponolr paArroreJrecHorre I{pr,rrr-
cxofi acrpodruau.recxofi o6cepnaropur AIf CCCP rrpr,r rroMorrlr{ rro,qyJrrr[troH-
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HOIO CynepreTepo[r{HHoro paAr,ror{eTpa c rreo,liJra}r{Aae}rLrlr napa},icTpr{qec-
Hr{r{ ycltJrrdreJleM rra BxoAe, paapa6oraHHoro r{ r{BroroBJreHHoro B tr4ucrlrryre
ftocilrrlqecmr4x rzccJreAoBaul,rfi AH CCCP. Paalreprr Ar,rarpaMr{r,r HarrpaBJreH-
Hocrrl PT-22 Ha ypoBHe - 3 uB cocraBJrflJrrr or(oJro {,6', xooS{r{qr{enr r,rcro.rrb-
BoBaHI{rI rroBepxHocrlr - 0,51 [prr ycraHoBre aHTeHHr,r B BeHr,rr rr yMer{rrr]raJrcrr
ua -10% H roprasonry [81. Ilpulreur;nocb neper{Jllolle}Irre rJIaBHoro .rerecrxa
Ar{arpaMMbr HanpaBJrer.rHocTr,r TeJrecfiorra rfe]ri[y IByrffl HarrpaBJreHr{frt{r{,
pa3HeceHHbIMr4 Ha B' n aannryranr,uofi rrJrocxocrrr c nolrorqbro [syx o6fl]rqare-
"refi co BBaI{MHo oproroHaJlrHbrNrr{ rrJlocxocrflMra uotrprasarlrafi.

Pa4raouerp I{MeJr rxy}roByro re}rreparypy or(oJro 300 It lr {ryrryaqrrouHyro
qyBcrBr,rreJrbHocrb 67 : 0,03 lt [pr{ nocrorruHofi nper,re:r'u 1c. Ou 6r,ur
nor{eqeH B TepMocrar, B r{oroporr [oAAeparr{BaJracb reMneparypa 25" C.
Vcraneulre [pr.reMur{Ha HoHrpoJrr,rpoBaJrocE, no cr.rr}raJry or reueparopa uyr{a,
AaBaBrueMy cryleHr,r{y BbrxogHoro crrrHa.rra c rer{ueparypoft oxoto 1 It, npu-
ne4enuofi Ko Bxo[y o6.lryva,releii. Eo;ree no4po6uo paAr{or{erp onracau s [9].

Mero4r.rxa raalrepenr.rfi nroruocrefi rroronoB or r,rccJreAyeMbrx ucrorrnrrnoB
6rrna anarorusHofi MeroAtrHe, r4aJrolr{eHHoit s 14,101. firn cr.rJrr,Hbrx o6bentos
(S > I flu) npe4napr{reJrbr{o yroqHflnocr, rorro}rieHr.re il{axcr.rMyr\{a r{Bflyqeuun
IYlert cnaHr{poBaHr{fl, a Baretr'r [poBogr{Jrrlcb cep}rr4 te 4-B qr{r(JroB (ON-ON))
[10]. Haxrgr,tft qr.ttr cocroflJr r,rB flooqepeAHoro HaBeAeHr4E rra r{crorrHrrr{ oc-
HoBHrIM r{ orropHr,rM .rrenecrr{aMr{, {opuupyrcqr{Nrrrcr npr{ graarpauuuoft
MOAyJrflIILrr{ r{ AaroqrrMr4 B BbrxoAHo},r crrlHa.rre upr4er{Hr,r(a orr{Jrr{Itr{ [porr{Bo-
troJIOII{HtIX SHaXOB Ha IlSlyqeur{e r{CTOSHUKa. B Hatr,tgol{ IIOJIOE{eIIrIr{ aHTeHHbI
cI,IrHaJr r.rHTerplrpoBaJrcrr B reveuue 30 c, a aarer{ olpeAeJrtrJracb paaHocrr,
I,IelI{Ay CpeAHI,rMr{ SHaqeHr.rEMr{ crrrHaJla, CooTBeTcTByIoqr4Mr{ aTLrNr AByM
rloJrolr{eHr{flM rrHcrpyMeura. Cna6bre r4croqHr.{Hu (S .-( I flu) na6rrcqanucr
cpaay MeroAoM <ON-ONri. B arou clryqae o6brsHo rrpoBollrrJrrrcb ceprrr{ r{B
16 rlr.rxnon, sro coorBerorBoBaJro BpeMeHr{ r.rHTerprrpoBaurrn orrrnana 16 lrrau.
Cpe4uexragparr,rquafl orulr6xa cpegHero r{Br{epeHHoro BHaqeHr.rfi trJrorHocrrr
rroror{a fiocJre 16 lrran HaKorIJreHI,rr rrpr{ xopolxldx rroroAHbrx ycJloBllfix paBHfl-
Jlacb rrpr,rMepuo 33 ufln. MuuulraJrr,Hafl trJrorHocrr, rroroxa, Horopyo N{o}r{Ho
6r,r.iro BaperrrcrprlpoBarb c orHorrreHr.rer,r crarHan/myu )3, cocraBJrEJra,
cJleAoBareJrbHo, or(oJro 100 uflrl. Ourrn6xu HaBeAeHrrrr reJrecrotra, He trpeBbr-
rlraBllrue l5o, r:r.oculr,r B peayJrbrarrr ua6.nro4enrafi cna6r,rx ucrorrHllxoB AorIoJr-
HI{reJIbHLIe O[ru6Xlr seilI4slauOfi ue 6Onee 7 0/o trpu yr(a3aHHr,rx Br,rrue pa3Nrepax
AI4arpaMMbr HafipaB JreHHocrr.r,

tr4al,repeuurre aHreHHbre relrrreparypbr, rrcrrpaBJreHHr,re Ba rrord'rorqeHr{e
uBilyqeHuE r aruoc$epe 3elrnr.r, rrepecqurbrBaJrr4cb B rrJrorHocrr{ rroroKoB
rro AaHHr,rM na6.nrogeuraft r.rcro-urraxoe DR 27,3C 274 w NGI 7027 r{ rJraHer
trOnurep u Catypn. .(,ra ucrovuranoB 6r,r.rrlr upuuxrbr aHaqeHrrfi [,rrorrrocrefi
rroronoB coorBercrBenno 18,1; 15,0 u 5,7 flu, a [rrrr rrraHer 4348 w 2730 flrr
rrpll paccroflHr{rr [o urnx 1a. e. corJracno AaHHr,ril{, [pr{BeAeuurrM s [11].

B ta6ruqe [ocJreAoBareJrbuo [aur,r HaBBaHr{f ucrorrHrrr{oB B crrcreNre N4AC,
rax nar.r6onee aracro ynorpe6lneur,re o6oanaqeHufl; roA rr Nrecflr{, paBAe.rreHrrr,Ie
tovxoft, AeHE u Bceur,rpnoe BpeMfl na6,nrogeuufi c ro.rnocrr,ro Ao rrrcsquoft
[oJrl,r cyroK. B nocne4Hr.rx AByx cron6qax yKa3aHr,r ]43r{epeHHr,re rrJrorHocrr{
rrorol{oB rr r{x cpeAHer{Ba,(parlrqur,re orur.r6xra, tr4e-Ba rrorogHrrx yc,ronuft ne
y[arlocb npoBecrr{ Ha6rroleHr4fl rrcroqHr.rxos 0040*517, 0742+103 ir 1409*
524, sxogxrrlr4x B rroJrHyro nr,r6opxy, a ranifle He Aocrr{rHyro AocraroqHoe
oruorreHr{ecurna;rrlrrryu B cJryrrae r{croqHrlxoB 0356+102, 151'rg*021,
2104-256 u 2243*394. SHasxoM <fr uoue.reHr,r rrcroqr.rrrnr,r ua nonnoft
nr,r6opxra c 5(6) )3fln.

Hexoropnre r{croqHr4r(rr r ra6uraqe flBJrflIorcE nporfl}r{er{Hr,rMrr, rroaroilfy trpu-
BeAeHHbIe s Hefi nrorHocrrr rroronoB npeAcraBJrrrror rrr4KoBbre sua.IeHr4fi. trllc-
rrpaBJIeHI4e Irrdr(oBr,Ix unornocreft rrorol{oB Ba cor.rBN[epr,ril,rocr6 rJratsHot'o Jretrecr-
I(a AI4arpaMMLI HaIIpaBJIeHHOCTLI I{ yIJIOBbIX paBMepOB I4CTOaI}IIII{OB SAeCb IIe
Ip0LISBOII{JIOCb, noCKoJIr,Hy pactrpeAeJreHr4e trpftocTr.r rlo TeJrecHbrM ylira}[ rlc-
ToTIHIIHoB I4BBecruo a 6orr[r,rrcrBe cJryqaeB ToJlr,]to ]Ifl [JrI{}IIILIX BoJrI{ax
LI rpytrHo yqecrr, Bosr,rolrrHyro saBr{cr.rr{ocrrr pacilpeAeJreHr4rr flpKocrr{ or [Jrr4-
HbI BoJrHr,r. B 4atrnefimeu 6y4yr o6cyx4arr,cg peByJrbrarr,r r{Br\reperrr,rft uo-
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Lgj

Pue. 1. SasucfiMocrb rlJlorrrocrr, norona-cfleRtpanlnr,rft r{EAeRc

Hpyxrn - raJrar{rl{}tu, (pecrlr}trr - RBaBapr,I. He noraeanrr o6renrrr c lg S q
fiaMr4 - rlul{oBbrc rroroHtr nporfl}r(eHHblx r,IcroqEuftoB. Bepr[Harsnr,rii orpeaon
EBMeHeHuli noroHa oJ 287 s nep[oA Ha6rIoAeIruIt

4

-1. HpyrnHr.r co crPeJI-
rIoHaBbIBaer 14HTepBaJr

ToKoB or I(oMtrar(TI{bIx o6GeI(ToB, rIoBToNIy npene6pe}IteHr{e aTofi rlpoqeAypoft
He IIOBJII4fleT Ha BbIBOALI.

Cparueurae c I{Merotr{r4Mrrcfl B JIr4Teparype [aHH],rMI4 rlor(aBaJro, qro trpI{Mep-
HO 30 O/O YTC'IO'I]F.:1-I(OB I43 BbI6OPHI{ HA6[IOAA[I4Cb BtrEPBbIE B ITIIJIJII{METPOBOM

Auarra3oHe. tr4alrepennrre nJroruocrr{ rroror(oB 6uru uponepeur,r Ha coorBercr-
Brre ctre1rpaM uuryqeHus ttcrosgultoB, npI4BeAeHHbIM s [1]. He 6ruo o6na-
pylr{eHo Hr{ o4Horo cryrrafl, Ba rrcnrroqer{r4eM y}fie I{SBecrHbIx, uS6brrHa Mur-
JTI4TUeTpOBOIO r{SJlyrreHrlfl IIO OTHOITIeT{r4ro It ctrel(TpaM, gItCTpatrOJII{pOBaHHbIM

rlo AalrHbIM B caHTI{MeTpOBO[,I AI{arlaSOI{e.
FIa puc. t noxaaaua BaBrdcr4Mocrb rrsMepeHHbrx trJrornocreft [oroxoB r4c-

TosHuKoB r4B BrJ6opnr4 or ctrer(TpaJrbuoro rrrrgerca I4x flBilyrleHr{fl B rrHrepBaJr_e

lrrrrrr BoJrH 1,L-6 dlr. ,[,auurre d ct en rparbHbrx I{HAer(cax trpr4BeAeHbl B lL, 2).
34ecr, crrexTpaJrbHr,rfi uugexc a oilpeAeJrrrerca r{B SaBr{crrMocrlt rrJrorHocrrd rro-
ror{a or qacrorbl B BIIAe S - lo.14a prac. t clegyet flBHaE HoppeJIflIII{fl trJlor-
Hocrefi troronoB ua X, : 8,2 rru co ctrenrpaJrE,HbrM ruHAeHcoM 6onee AJIr{IlHo-
BoJrgoBoro r43ilyqenufl: 6onrruun BHaseHuflM ct coorBercrBylor 6oJlbrxl4e BHa-

qeHr{f S. }tOppenAql{fl orqeTJIrIBee BbIpaE(eHa AJIfl I(Ba3apoB, B To BpeMfl I(aH

faJraI(TI{r{I4 rloHaBbIBaroT SHaql4TeJrr,urrfi paa6poc Ha Arlarpaulre. C oAHofi cro-
poHr,r STOT peSyrlr,TaT TprrBrraJreH, Talt fiar( seM Bbrrre SHaseHUe Ct Ha AJII4HHbTX

nO,nnax, TeM 66ilt,Uafl fIJIoTHOcTb IIOToHa 6yUer AoCTIIIHyTa Ha HopOTKIIx BOJI-

Hax. Ho, C gpyrofi CTopOHbI, oII cBI{AeTeJIbCTByeT o rOM, qro CtreI(TpbI C I{aJIO-

MOM, B r(OTopr,rx Mar(crrMaJIE,HaE TTJTOTHOCTb trOTOr(a AocTlrfaeTcfl B ltlHTepBaJIe

6 clr - B lrnr, oueub pe[Krl. ,[,eficteurenbHo, B Bbr6opxe rlcroqrrllr(oB c rar(u-
Mr{ ctrel(rpaur.I (x.taccnSuxaqun C-u" uo [12]) cogepxrl{rcfl Bcelo 25 o66enros
113]. CilegoBareJlluo, y 6onu*rncTBa IacroqHI4I(oB uB Ha6flIo4ae1rreficrl sbr-

6opnra c rrJrocHIIMId (a : 0) I{ pacryullIMw (a ) 0) cuenrpauu Soprr'ta crel(rpa
cJr;6o l{BMeHflercr rrpr{ yMeHbrneHrrrr AJrr4Hr,r BoJrHbr or 6 cM Ao B MM.

Ha pzc. 2 uoHaaauo cooTHorrreHrre (u;roruocTr, troTor(a - RpacHoe cMe-

qeuue) '4o, 
,crorrrr.rnoB r4B elr6opxr. Itpacnrre cMeqeur{fi z orrTrqeclfirx o6t-

SRTOB, OTOII{[eCTBJIfleMbIx c paAI{oI4cToqHLII(aMI',I, TaKEte trpI4BeAeHLI B ll' 21.

Paa6poc roqe6 Ha [rra]tpaMMe 6oflblroft, oco6-enno [ptr_ MaJrErx SHaqelrl4rx z,

rAe CoCpelOTorIeHbI B OCI{9BHSM TaJIaHTI4KI{. OgnaXO O6paqaer Ha Ce6fl BHIa-

Mar{r{e ro, qro Bce rorr1ra Ha Heft peaxo orparrl4qeHbr rlo tro.rroxtelrrllo cBepxy,
co cropoHLr Br,rcorrtx arrarreHr,rft rroronoB: ecJrrr BBfrTL B r(alx[oM I4HTepBaJIe 2,.
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IDnc. 2 3asficlaMoct],
flJrorrrocrr florona-Hpac- lgJ
EOe CMeUtreEIUe.

Ooo3Ea.reHr.rfl Te ,ne, qro Ir Ea
puc. 1, PolroultoM orMeqeHo
[oJro)r{eHue HBaBapa OH 471 /
(z : 3,t10), He BxoAsqelo
D rroJrlryrc nu6opHy

Puc. 3. Cooruourenr,re
MEE{AY MAI{CI{MAJIBEI,IMI,I
NJIOTHOCTf MII IIOTOIIOB II
Kpacrrbrr\f cMerr{eEr{eM (o)
r,r [trarpaMMa lg s - B
(o)

O6o3lra'{eHufi, HaH Ha puc. 1

lr 2. Ilpailmre npoBeleubl or
pynrr c Har{JroHoM -0,5 r,r -1

0

0 "r

19 "t 19"r

0
rgz 4'

rlafipl4Mep, B r{rrrepBaJre Lz - 0,25, uau6o.{ee }IorqHr,re rrcroqHrrnl4, To Nloir{-
Ho npoBecrl4 r{oHoroIIHyIo HpI'UlyIo, HaCareJIbFIyro H pacnpeAeJreHr,Io TorreH,
TaK, qTo I4CToqlII4I{r{ C }IaH0I,II{aJIbHLIMI{ IIOToHaN,III 6ygyt pacloJroperrrrr IrOrrTr{
BCe Hr4?rte Hpr,rtsoft, rro B HenocpeAoTReHr{ofr 6nuaoc,.ru or Hee.

Boalrotruroe cyrqecruorraurae raHoft Hpr,rBofi, orpaHrrqrrBarorqeii cBepxy
pacfipeAeJIeHHe rrJrorHocreii rroroItoB paALIoI,IcroqunItoB rra r\,t14JrJrr{i\[erpoBr,rx
IIOJIHaX B SaBrrcr{Mocrr{ or z, N{oTrrer 6r,rrr, o60cuoBaHo nyren{ cJreAylol(ux p1c-
cyrrt4enufi' Ha rtr.r;rlrarterpolrl{x toJrr{ax ur,r Ha6,trogaeil{ r.JratsHr,ron L6puroni rr-
JryaleHrre or ItorIraHTFIbIx ltoN{rroHer{ToB 

- trAep raJrar{Tr4n r{ Htsa3apor}. O6qe-
Irpr{IlflTo, rrro I4SJIyqeHI4e I'rx I'IMeer cI'IHxporpolrHylo npllpoAy, a fl.pnoc:lHafl
rer'Ireparypa orpaHI{qeHa 3HaaIeHIaeil,I 1012 H [12]. Sror rpe[err rro]rier 6r,rr.r, rrpe-
BIiIITeH TOJIEI{O B TeqeHLIe orpalrr{qer.rHoro BpenleHrr frpr,r BcrrJrecHax paAr{or43-
JryqeHr4fl. Ecnr.r paanrepr{ paAr.roagep lraueunrorcfl or o6beHra H o6iefi.y ue
B OqeH6 IXI4pOr{I4X npeAeJlax, TO CBeTr4r[OCTb r{x Ha paAr,roBoJrHax TaH}He AoJr}K-ua 6r,rrb orpaHr.rrreHa HeHorop6rNr BHaqerrrreN,r, BaBr4cr{qr4nr or paB}[epoD sApa
I4 Heltoropllx Apylrrx fiaparIerpoB. I-Ia6nro4aa raxorl r4croqr.rrrn, o6;ra4alorqraft
r{a(crril{aJrr,rlo RoBNro?ItHofi ,[rrr Hero cBerl{r{ocTblo, Ha paBJII{aIHIIX z, i\{bl rro-
ilyqr'rM IIOI{oropylo SaBI{cI4Mocrr, Ha6JIIoIaenroii n,rotnocrr4 rroro11a or Kpacrroro
cMeqeHI4E. (Dopua arofi aaeucl{Mocrl{ 6y4er onpeAeJrflrbca (rynHrquorranulroft
cBflSbro MelnAy paccroflr'rr4eu 40 06r,eHra r4 cro Kpaclri;rM cN{erqeHr4eM. c,ue40-
BareJILIro' flprlafiIll4e Ha IIallHolr z I{BaBapr;I rra tr,rr,rJrJrl4trerpo3Lrx BoJrrrax }Io-
IYT CJIY}TTI4TIT I4IIAIII{aTopaI,II,I paccT}'ILIuIfI 1 HaH, HaEpI{I{ep, fipqafi11ll4e IaTaK-
TI,{KI{ B CITOIIJIEIII4flX TAJIAHTI,IH [I/+], U OHI,I N{OIYT 6Urr UCTTO,UITSORAHI' AJIEIIpoB'-epxr4 cilpaneAJrr4R00rr,r HOCN{Ororr4qecKr4x NloAe"[efi Bce.[curroii.

FIa pnc. 3 nauecer'rr,r rorlLno rIJrorl{ocrl{ rioror(oB, r,IaKcldrlaJrbrrr,Ie rra AaII-Iror{ z' HaH {yHrqrar z (puc.3, a) n nor.apu(rxrr4qecKor{ r{acrrrra6e, a HapI4c.3,6 noxaaaHa cBflBr, arl{x }r{e rroronot} c [apaN,rerpou p.-- rtr:] (G ** l)'z- l)l((z L_l)t + !), r4e u - JryqeBarr cxopocrrr trrcroqur{rra, a c -cxopocrt, cBera. I4e puc.3, a nuAuo, rrro rranroH Hpunofi lg.g (z) uaMerrrrer_
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tr{cro.rHrili
Epyroe Halrxre-

HOBAIIIIC

oB - 238

3C 18

3C 31

4C 01.02

0023-263+
0038+097
0048-097
0104+321
0106+013

0106+130+

0114-211
0116+319
0117 -L55
01t91-0tl2
0123-016
0133+207
0133+476+

0134+32s+
0212+735
0214+085
02ts+428
0220+427+

0229+t3L
0234+285

0235+164
0237-233+
0237+040

0239+108

0246-.1-963

0255+058
0300+420
0305+039+
0315+416+
0316-l-162
0316+4tB+

0336-Otg
0355+508

0356+102+
0403-62+
04151379
0420-914

0422{ss4
0430+052+

3C 33

ac - 224

4C 31.04

3C 38
oc + 033
3C 40

3C 47
DA 55

3C 48

3C 66.0
3C66B

oD + 148

CTD 20

AO
PKS
Z

oD + 166

Z
3C 75

4C 47.08
3C 78

3C 83.1
CTA 21

3C 84

CTA 26
NRAO 150

3C 98
ol'- 105

3C Lt,L

oF - 035

oF + 038

3C 120

116

IoE, MecErI

86.01
86.03
86.03
86.01
86.01
86.01
86.02
86.03
86.01
86.01
86. 01

86.01
86.01
86 .02
86 .01
86.01
86.01
86.01
86 .01
86.03
86 .02
86.0i
86. 01

86.01
86.01
86.01
86.03
86.01
86.01
86.01
86.01
86.01
86 .03

86 .02
86.01
86.03
86.01
86 .01

86 .01

86.01
86.02
86 .01

86 .01

86.01
86.03
86.01
86.01
86.03
86.01
86.01
86.02
86 .01
86.01
86.0r

M oMerrr na6.rro4enr't r"r

AeEb, UT

IIJr0ruocrl,
tro'roria, 

'III

0,72
0,t7
1,49
0, 15

2,61
2,71
2,12
2,48
0,02

-0,010,08
0, 28

0,22
0,65
0,18
0,L2
2,88
2,65
0,72
1,86
0,01
0,45
0,77
0, 33

1,50
L,91
2,72
7,82
0,7L
0 ,70
0,75
0,75
0, 93

0,L7
0,05
2,59
0,75
0,12
0,09

42,66
50, 16

2,34
4,75
4,26
4,70
0,08
I ,65
2,89
6,81
6,74
5, 59

0,74
2, 98

3,24

30, 576

2,354
30, 631

18, 669

30, 620

6, 706

2,341
19,506
29, 603

30,681
30,735
30, 697

1,633
30,71 6

30,752
27,770
29,756
2l ,793
1,679
2,716

29,700
21 ,904
30,901
29,665
29, 686

2,393
30,799
29,625
16,800
18, 735

29,722
2,473
2,870

30,821
t,645

L8,748
16, B5g

18, 765

31 ,827
28,7 t7
22,757
29,772
31.,814
I,763

18, 828

29,790
7,779

16,732
29,808
6,165

29,817
79,874
29,835

O[rI6Iia, flH

0, t0
0, 05

0, 10

0,07
0,06
0,06
0, 10

0,14
0,08'
0,05
0,12
0,06
0, 09

0, 10

0,1t
0,10
0,08
0,09
0,04
0, 07

0,06
0,05
0,04
0,06
0,09
0,09
0,12
0,09
0,06
0,06
0,04
0,09
0,07
0,04
0,07
0, 15

0,04
0,05
0,03
0,39
1,r94
0,14
0, t5
0,09
0,26
0,04
0,07
0 rI7
0,1'4
0,19
0,27
0,04
0,09
0,10



Q440-003+
0500+019
0518+165+

0528+134+

,0525+075
0538+498+

0550+032
0552+398

0605-085+
0605+480
0624-058
,0642+445

0718+043
0731+05
.073r+04s
.0735+178

0736+017
0743+006
0802+243
0808+019
,0809+483+
.0814+425+
.0818-{28
0823+033
0829+048
0831+557+
0834-201+
0851+074
0851+202+

tr{ctoqur,rn

0433+295+

0859- 140+

0906+015
0906+430
0912+029

,[pvroe
HAI,IMEIIOBAHI,IC

Qn 49a

oF - 067
oG + 003

3C 138

oG 1- 147

oG + 050
3C 147

oA 198

oH - 010
3C 153

3C 161

oH+ 47r

Z
Z
Z
or + 158

or + 061

4C - 00.28
3C 192

3C 196

or + 425
oJ - 131

PKS
PKS
4C 55.16
ot - 257 .5
Z
ot 287

PKS
PKS
3C 216
Z

l\Iolre rrr na6,;Irogerrrr rt

foA, MecEq 
I 

neHb, UT
Orurrdna, IIrr

0, 13

0,13
0,06
0,44
0,06
0,10
0,12
0,05
0, 01r

0,04
(l,34
0,07
0,07
0,09
0,09
0,07
0,06
0 171
0,06
0,16
0,05
0,05
0,05
0,05
0,74
0,04
0,04
0,08
0,06
0,10
0,08
0,71.
0'.05
0,05
0,03
0,08
0,07
0,22
0,30
0,04
0,08
0,07
0,13
0,u7
0,12
0,23
0,09
0,10
0,57
0,35
0,05
0,08
0,07
0,05

86.02
86.02
86.01
86.01
86.01
86.02
86 .03
86.01
86 .01

86.01
86 .01
86.01
86. 01

86.01
86. 01

86. 01

86.01
86.01
86 .01
86 .03
86 .01
86.03
86 .01
86.01
86.03
86.02
86 .02
86 .02
86.0r
86 .02
86 .01
86.01
86.01
86.01
86.01
86 .01
86.0t
86.01
86.01
86 .01
86.01
86.02
86.01
86.01
86.01
86.01
86.01
86.02
86.02
86.02
86 .01

86.01
86.01
86. 01

28, 803

28,821
16,84t
21 ,828
29,878
29,783
1,792

18, 849
29, 888

16,678
22,754
76 ,713
22,787
29,922
22,285
16 ,976
21 ,g6t
31 ,8113

21,97 4
1,ggg

18,860
7,851t

18,873
21,9Bg

1 ,836
3,853
3,891
2, 958

2l ,915
3,876

21,899
2t,gg4
31 ,953
31,980
18, 988

19,016
22,894
31 , B6t
20,947
19,028
79,01fi
2,879

16,897
18, 936
20,892
22,003
3l ,077
2,003
3,004

28,850
21,920
22,015
20,878
31,932

Ilnernocrr,
rioroHa, fIH

2,85
3,07
1, g0

1,82
1,63
2,!5
I,1tt
0,93
0,55
0,79
1,,20

2,30
2,31t
2,75
0,96
1,lg
7,24
0,86
2'tt7
2,80
2,67
0,13
0,69
2,09
,,,
0,55
0,79
0,47
l,16
0,82
2,25
0,50
0,7t
0,77
0,38
1,65
0,63
7,75
2,65
0,42
I ,96
0,00
2,9L
4,0L
3,09
3,85
4,36
4,36
4,98
7 ,16
0,79
0,59
0,7 |
0,02

t17



091 5-118+

0917 +44s
0917+458
0922+005

0923+392+

0938+355
0945+408
0951+699+

0954+556
0958+290
1003+351
1005+077
1040+r23

1055+018+

t05s+282
1101+384

1127 
-145+

1r36-135
Lt42+tgg
1148-001
tt57 +732
1202+492
1203)-465
1215+303
1216+061+
1219+045
1215+285
1222+037
1222+131

1226+023+

l{croqrrtrti

1228+t26+

118

,4pyroc
IIAII }ICIIO B iIII I tC

Hycl A

3C 218

or( + 037

4C 35.25

oK + 476
3C 231

DA 278
3C 234

3C 236

3C 237

3C 245

4C 01..28

Marl< 424.

oM - 146

oM - 161

3C 264
4C - 00.47
3C 268.1

3C 268.3
oN + 325
3C 270
PKS
oN + 231

4C + 03.23
II 84

3C 273

3C 274

lotr, ltecHII

86 .01
86.01
86 .01
86 .01
86 .01
86 .01
86.01
86.01
86 .01

86.01
86 .01

86.01
86 .01

86.01
86.01
86.01
86.0{
86.01
86 .01

86 .01

86.01
86 .01

86 .01

86 .01

86 .01

86.01
86 .01

86.01
86 .02
86.01l

86.02
86.02
86.03
86.01
86 .0t
86 .01

86.01
86 .01

86 .01

86 .01
86 .01
86 .0r
86.01
86.01
86 .01
86.01
86 .01

86.0r
86 .01
86 .02
86 .02
86.03
86.01
86 .01

TASTI,1116I

MoMeEr na6rrcflesnii

AeHb, UT

21,987
22,929
29,941t
30,874
30, 856
30,069
30,840
16,97 6
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cfl: trocJre z: I oH craHoBr,rrcrr Kpyrre, trl[urepecuo, rrro, fiaH DTo cJreAyer
r(B pr,rc. 3,6,19 

^S 
aanraclrr or rrapaMerpa P, [o-B[[r{MoMy, ruHeftHo. flpanraa,

.rrpoBeAelrHafi Ha HeM 6eB yqera OJ 287 r4 OH 47 I c r.orntorqr,ro MeroAa r{arr-
Meglrrrr{x KBaAparoB, r4Meer Br4A Ig S : 1,56 (+0,07) - 1,36 (+0,12) P.
'Orzarasecnraft cmrrc.n DTofi BaxoHoMepHocrr4 rror(a HegceH.

Flecontnenno, qro nplr aHaJrr.rae coorHomeurra S - z :aeolxoArrMo yqr4Tbr-
Barb BJrrrrrHr{e pfi[a {axropon, rar(trrx, Halpr4N{ep, Kar( ctreRTpaJrr,rrbrfi r4HAenc
uBilyseHldfl ficroqHr4noB [14] , reu 6onee -ryo AJIS o6beHToB B paccMarprrBaeMoft
rrr6opxe cyqecrByer 0BEBL MeIHAy noror(oM ua l, : B uu ra a (crr.r. prac. 1).
CyulecruenHoft ArE TaRoro aHaJrr{Ba flBJrflercfl rr rrepeMeurrocrr, uBryqe:r,fi.fl. ttc-

. rosHraHoB. Hauprauep, r{croqHrdn Ol 287 Ba BpeMr ua6nro4enuft yne.nuurzn
'.trJrorrlocrb rroror(a or -3 \o -7 fln u upra6;ru.BtilItcfr H nepxuefi rpaHr,rqe pac-
'trpeAeJreHrrf Ha pr{c. 2. Hyxtuo orr{err4Tr, TaH?fie, rrro r4croqllrafira 3C 84 u 3C
273, unotuocrrr troror(oB or r(oropr,rx orrpeAeJrEror rroJro]r(eHrre BaBr4crrMocru
lg ,S or z Ha MaJrr,rx KpacHbrx cMeuleHraflx, Haxo[rrJrrrcb B MoMerrr Ha6[roAeH[ft
rre B Mar(crrMyMe r4aryqenraa (clr., Harrpr4Mep, [11]). Iltoruocft, rroroxa or Jra-
.Itreprllga L749 + 096 rarme r{BrreHrirJracE, or ypoBHrr onoJro t0 fln (cenra6pr
1985 r.) no upI4MepHo 4 flu B flHBape t986 r., RaH rronaaaJro cpaBueHrre AaH-
Hbrx B ra6rvqe c [auHbrMrr rrpeAbrAyrqux Ha6rro[eHr,rft ero B HAO. Bo,nee uog-
po6nrrfr aHaJII{B peayJlr,raroB Ha6rroAeHraft nonuoft rrr6opnra ucrouulrxoe 6y-
neT [ar{ rroS}r{e.

Aeroprr oseHb rrprtauarerrbHbr corpytrHraxan tr{}ttr{ AH CCCP IO. A. I{o-
BarreBy u H. fl. HraHolaeny uL4. [. Crpeune (]tAO) Ba rroMorrlb B opraHr{Ba-
qr,rrr r{ [poBeAer{r4rd na6lro4enraft.

.AeHa6pr, 1986 r.
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nO JI IOII EPIIOI lI qEC H I4E BA PIIAIIULW y -ttBJI v tIE H IIfi
B ABOmHbTX PEHT|EHOBCT(UX C?ICTEMAX

tO.I4. Ileruuolt, tO. JI. Sr,rcxun

flponepen anaJrrr3 AaEHbrx Ha6[roAeurir r'IcroqH],IKoB Cyg X-3 Lr Cas 1.1. Ifoxaaauon.
.mo s AsofiEort penrrenoucxofi cracreue o6r,exra Cyg X-3 neprroA 328 cyr flpoflBJlgercfi r{ar
B Bapl,laqrrnx rroTor(a ?-r(BaEToB cBepxBr,Icortorl aueprrau, Tar( rr B peETreEoBcRoM uSryqe-
ar.rr.r. V Cas 1-t o6napyxen flepr{oA 24 cyr B Bapl{aqrlflx ranrrfa-uaryrretut Er) 2.
.101e aB. 3ro uossofl-Eer cqr4rarrr, .rro o6seHrlr Cas 1-t u 4U 0115 * 63 oAI,tu r4 ror ?rte

I4CTOqIII{I(.

LONG-TERM PERIODICAL 1,-RADIATION VARIATIONS OF X-RAY BINARY
SYSTEMS, by Yu. I. Neshpor, Yu, L. Zyskin. - The observational data obtained for
the sources Cyg X-3 and Cas 1-1 have been analyzed. It has been found, that in the
binary X-ray system Cyg X-3 the period of 328 days is revealed as in gam'ma quantum
flux variations oI very high energy so in X-ray emission. For Cas 1-1 the period of
24 days has been found in gamma emission Ey>/2.1012 eV. It allorvs us to identify,
that the objects Cas 1-t and 4U 0115 + 63 as one and the same source.

tr4enecrnr,re rrcroqHrrltrr T-I(BaHroB cBepxBbIcoHofi aHepruu, Tar(fle' Kart
Cyg X-3 ra Cas 1-1 , npegcraBJrflror co1ofi. ABoftHbIe pel{rreHoBcru{e clacreMbr.
Ho, na1 ceftsac y)fie craJro flcHo Ha ocHoBe MHoroqucrelrHblx Ha6Jrro4enrrft,
arrr o66e6Tbr He flBJIflIorcfl, rro-Brr4rlMoMy, TutrusHbrM[ ABofiHbrMI4 peI{TreHoB-
cnrlMrr cr{creMaMr{ rlrla croprrrloH x-l lt lJ,r,rpxy;rr X-l ' flpexge Bcero oHr{
peBr(o Br,rAeJrfrorcf rro MoqHocrr.r u3lryrleHr.If. Tart' HauprlMep, orHomeurre
paArro- r4 peHrreHoBcKl{x troronoB cyg X-3 Ha ABa rlopflflHa 6o.nrute, qeM y rI4*
uusuoro [rofiuoro peHTreHoBcKoro r{cToqHI,rHa CKoptrrIoH X-l . 3ru racto.{Hu-
r(r{ orJrr4qalorcfi or o6r,rsHr,rx peHTreHoBcltr4x rar(}He r{ Moqlrocrblo raMN{a-rr3-
ilyaleHrrfl. Bamuyrc poJlr, B Tar(rrx cr{creMax BbrfroJl}rflIor Bbrcor(oaHepruqHrrre'
qacTr4qLr r{ t{exaHr{BMbr r4x ycHopeHr{fl, IIpl4qeM r{ccJleAoBaHrre {aaonrrx coot-
Horrreur,rft flprro6peraer rrepBocreueHHoe BHarreHue B nocrpoeHIdIa MoAeJIefi r43-

ryqeHr4fl r{ccJleAyeMr,Ix o6beKToB.

fiornouepuo4uqecarre Baprrarlrrll rraJryrreHlrfl
UCTOIIHUKON CYg X-3

flponorxrareJlr,Hble r4 MHoroqrrcJleHHbre na6.nro4enrfl o6r,exra Cyg X-3
trOBBOJruilu O6Hapy5tuTb pflA I{HTepeCHbIx eIO CBoftCTB II oco6eHuocTeft' sTo'
B CBOrO OsepeAb trpIIBeJIO I( CoB,qaHI{Io pasHoo6paBHbIx MO[eJIeft erO uanyueuun
[1], tlpu trocrpoeHr{r{ Toft r,rrrrt ralrofi uoAerur r{ccfle[oBareJIIl, fiaH [paBr{JIo, [pI{-
BJreHaIOr AaHHbIe O npeueuu6it Cufiau peHrreHoBCI(OIo 1,1 T-r,rSrryqeHur. Tan,.
HarrprrMep, BceMr4 paccMarpr{Baercfl 6ar(r HaJrrrqrrfl cocraBJrflIou{efi I4BilyqeHufl
c trE)r.rog;M 4,8 u n mrrpoxoM Ar4arraaoHe qacror. B [2] ua ocI{oBaHI{u anarrlllaa

AeBflTr4JrerHldx AaHHbIx Ha6IIOAeHuft rauua-ualyqeHufl CBepxBbICOfiOft eHep-
?mu E\ ) 2.10L2 aB HafiAeHbr Bapr{aqrll4 rloroxa T-I(BaHroB c trepuo[oM
328 cyr. Sror {axt, no-BrrAr{MoMy, Tar(Ete neo6xogulto yqllrblBar}, trpld rto--

,1,22
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rPnc. l. Peayrrra:r {ypre-auauuaa peurreuoBcxr,rx
.Aarrrrrx AJrs rcroqrrna Cyg X-3

Pmc. 2. (Dparuenr [epr{oAorpaMM Ailfi r,rcroqnr,rxa Cyg
a-J
BepofiTuocrb cuy.larfu.roro orrioHcrlr{E P or BHaqeHrlfl npo6noro
.ficprroga: o - rro peHrrenoBcr{rrM ,qar{Hbrm t3], 6 - rro [aHH6rM
,o raMMa-uaryqerrv E!>/2.10t2 DB fZ)

ICTPOEIII4I4 MOAEJII{ I,I3IYqEHI,IE I4CTO.IHUHA CYg
X-3 s [BofiHoft perrrreHoBcxoft cprcreMe, upu-
seM 6eBycloBHo rdHrepecHo r{Merb AaHrlbre 06
rrBMerreEr{u peHrreHoBoHoro r4BflyqeHr{fl c TeM
Hre caMbrM rreprroAoM, uro u 6yger paccMorpe-
.IIO Hr{X{e.

B [3] upeacraBJreur,r cpe[Hrre Ba Aecflrr,
.AHeft BHaqeHr4fl rroToKa peHTrerroBcnoro !tB-

//

,, //7

a tyn

.JryqeHrdfi B o6flacru aneprraft 3-12 HaB, [oryqeHHbre I{a clyTHr{He
vela 58 B rrepr{o4 c 1969 r. no tg75 r. Ha6.nrcgeHr4s rrpoBo1rtil,cb rrpax",
'TrrqeCHI{ HeupepLIBHo, Br,rlo I4HTepec}Io trpoBecrrr conlrecrurrfi ar{aJrr{B AaH-
Hr,rx o pelrrreHoBcnolu uBJryqeurr.r [3] r.r peByJrr,Taton ua6nro4errlrft raMMa-rrB-
.ilyqeHr4fl cBepxBbrcofioft DHeprr4u [2] uo o4uoft r.r roft E(e MeroAr{Ke c qeJrbro
Br,rflcHeHr{fl Harr4rrr4fl nepuoAl4qecxoft cocranlarorqeft 328 cyr B peHTreHoBcr(oM
;I,I3ilyqeHr4[ I3] . B [3] qJIs r4ccJre[oBaHr4fl Hailr4sr,rfi repuoAr,rqecxofi cocrasJIsro-
[1eft B peHrreHoBcxoM ualyqeHr4r{ B [rranaaoHe sacror I or 0,5 4o t0 rog-1
6r,rn uprzrvreneu Sypre-aHaJrr4a. Peaynr,rarrr rar(oro aHaJrr4Ba aBTopr,r [3] upu-
BoAflr B BrrAe rpa$rana (puc. 1). VIs pwc. 1 ouguo, sro n6rr,rar4 BHarreHufl rrac-
torn f ;= (7,10 + 0,02) ro4-1 (7 : (330 --1- B) guefi) r4Meercfl BHaqurem.Hbrft
ar,r6poc, xotopr,rft HecoMHer{Ho lvloxter yHaBr{Barr, Ha rralrr4qr4e cocraBJlflIotr{eft
reprroAa 328 cyr, xorfl aBroprr [3] ue axrler{rr4pyror Ha aroM Br{r4MaHrre. tr48
puc. I onpeAeJII4TL ToqHoe rroJrolr{eurde rrrrna rra rreprlo[orpaMMe EJIfl cofiocraB-
JreHrrE c pesyJrbraraura [2] He npeAcraBJrflercfl BoSMO]HH],rM, rrOSTOMy AaHHbte
o peHTreHoBCrtoM r4SryqeHur,r 6rrrra upoarraJrr4Br{poBaHbr HaMr{ Mero[oM, aHa-
.rorr4qHbrM roMy, noropufi 6rrn npr4MeHerr B [2] . ]tparKo co[ep]r{aHr4e Mero[a
cocror4T B cJreAyrorqetr. Analraa AaHHbrx [2, 3] rpoBolr4Jrcfl B ArranaSoEe rre-
prrolloB or 100 ao 1000 cyr. IIIar nepr{oAa otrpe[errflJrcfl r{B coorHorrreHrdfl

A.Tru : Tzlnt, (1)

:rAe 7 - Ter{yrqee riHarrerrr{e [cpr,roAa, T* - lrar. upo6noro nepr4oAa, tz -trl'{cro {aaour,rx I4HTepBaJIoB, }r& noropr{e paa6r.rua"nctr neprroA, T - AJrrdreJrb-
uocrl L{}IrepBaJIa na6nroAeur.rfi. TaHoe coorHor.[er{r4e CoorBercrByeT rroCToEH-
HON{y nO rracrore rrrary. f(.[a aalaunolo 3HaseHr,rn upo6r.roro nepr{oAa crpor4-

.Jracb rl,rcrorpaMMa pacnpeAeJTeur.rfi uoroHa peHrreHoBcnoro r4aJryqeHr{fl B Ba-
rBr'rcrrNrocrr{ or dtaar,r, IIo ]rrrcrorpaMr,re HaxoAr,rJrocE, BHarreHr4e 12. Ilepuog pae-
'6fina;rcfl na 11 paBlrrix rrHrepBaJron (6unos). [,rn y4o6crBa conocraB,rrerrr{B
.{Byx nepr{o[orpaN,rM - BHaqeHun upo6urrx [epr{oAoB 6panucs ogHrr rr re }r{e.
.flocHonrny AalrHbre [2] uoryserur Ba AeBsrb rcr (1972-1980 rr.), ro B Brrpa-
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?fleHr,rll (1) 6rrn BBflr I,IHrepoan na6lrogenufi t AeBf,rE, ner:. 3ro rpIIBeJIo roJlb*
Ho R 6oree MeJrKoMy rnary no flepr{oAy rrpr{ aHaJrIrBe peHrreHoBCItI4x [aHHLIx.
[3],.rerr{ aro cJreAoBano 6rr rrB cooruolxeuua (1) [pr{ [JrfireJlr,rrocrrt ua6nroAe-.
nufi s rrec5, ter, Tartag o6pa6orxa AaHHEIX no3BoJIlIJIa cotrocraBr{Tr, ABe rre-.

pr4oAorpaMMbl: IIepByIo, troJlyqeHHylo IIo AaHHLIM O peHrIeHoBcItoM uSJIyrIe-
suu [3] , r,r BTopyro, [oryqeHHyro rraMr{ rro AaHHrIM o ra]\{Ma-rrBJIyqeHI4I4 cBepx*
srrcofioft Eueprrrrr s [2]. AHanrrB peayJrbratoe o6pa6ornrI noHaBaJI, qro roJrb-
Ro s o6nactm T - 328 cyr oAHoBpeMeHHo Ha o6enx repl4oAorpaMMax r{r{eer-
Cr nu6poc CO craTI{CTII.IeCHOfi BepoflTHocrrro cnyuafinolo orltJlolIer.un P :
: 10-3 a P : 1,4.70-4. Ha prac. 2, a tpegcraBJleH Sparlrent neprroAorpar{-
Mbr, troJryqeusr,rfi no [aHHbIM O peHrreHoBcxoM uaryqenuu [3] ' 

H-l 
-puc-. 

2,6 -
tro AarrHbrM o rroror(e raMMa-nBaHroB cBepxBr,rcoroft eHeprrrl,l [2] . Otnletunr,
qro, xorr AocroBepuocrr, r(a)fiAoro rrl{Ha Ha rleprtoAorpaMMe (crt. puc. 2) ne
OqeHb BSJIIIHa, TeM He Meuee BepOflTHOCTI ClyuafiuoIO COBIIaAeHIIE MaKCI{My-
MOB Ha O6eux trepllo[O1paMMax oqeub H]I3KaE II COCraBJIfler P :10-6. BCe'

eTo noSBoJrfleT HaM CAeJIaTB SaHilIOqeHI,{e O TOM, qTO nafi B IaMMa-rI3JIyqeHI4r
cBepxBlrcofioft auepruu, Tan r4 B peHTreHoBcnoM r{BJIyqeHI4I{ ractouuuxa Cyg;
X-5 upucyrcrByer ilepnoAuqecl(an cocraBJrflroqafi 328 cyt.

ffepuo4 24 cyr B uBilyrreHur,r
r.rcroqHrrma 4U 0115 + 63(Cas r,-1)

,[pyrofi He Meuee untepecurrfi ilepeMeHublfi ucroqnraH 1'-HBaHroB cBepx-
srrComofi aHeprI,III HaxoAl/troff B coBBeBAI{I4 }taCCr.lones. Euepnrre Eror ucrorl-
Hran c HoopAl4Haralr.w llr:125,6 + 0,5', brr : -0,910,5' 6ur o6napynteu
corpyAHrrKaMII }tprrucxoft actpo{uar,ruecxofi o6cepnaropuu n peByJlbrare
na6rrogeuufr" 4.97 1-1973 rr. 14,51. B [4, 5] 6r,rro otue.reHo, qro B He1oropble
r4HTepBaJrbr ua6nrc4euuft rrpoIrcxoAIIT cytr{ecTBeHHoe BoBpacTaHI'Ie IroToI(a

T-HBaHTOB, r{ BErcKaSaHo trpe[troJro]r{eHl{e o elo IIepeMelr]rocTl{. Br'rnu Sapelr{cT-
pr{pOBaHbI BCtrJIecHI4 ra}IMa-IIBJIyqeHI,Ifl cBepxBllcoxoft auepruu n ceura6pe
ra oxra6pe 1977 r. u n gexa6pe 1.972 r. B uauepenraflx IIoroKa T-KBaHroB c E 2
> 108 aB [6] Ha crryrHl{Ite SAS-2 6rt.r aaperucrpr{poBar{ r4croqnl{n c fioopAr4-
IraTaMrr III : L25,3o, bII: -0,f , XOtOpr,ui BaTeM BOIIIeJI B JII{TepaTypy IIoA
HaBBaHr{eM 4U 01,15 + 63. O4nano ral(oe xopouee coBIIaAeHIIe HoopAllHar
IroSBOJrfleT JILIIIIb IpeAIIOJIOIItI{TL, qTO 3TO OAI4H I4 TOT }}ie I4CTOqIII4I{.

!,anr,neftur.lfi analr.ra [7] peaynrtaroB IIocJIeAyIotI{I4x Ha6ilIoAeHEft noxa-
BaJr, rrro o6rexr 4U 01,L5 * 63 ne rrro r{Hoe, Har( [BofiHaE cl{creMa c peurre-
HoBcgrrM rryJlbcapoM, IrepIIoA l(oropolo 3,6 c. Op6ratanr,nr,rfi rrepl{otr CIICreM},I

cocraBJrger 24 cyt. Eesycnonno, o6napyrHelrr{e fleplroAusecxofi cocraBJlflIo-
rqefi.24 cyr B r4BryqeHr{rr T-HBarrroB cBepxBriconoft aueprl{rr ro IIaHur,rt\{ Itprrrt-
cxofi actpO{uauuecxofi O6cepaatoptlTt r-BuIIoCs 6sr Cyqe^CrBeI{H},I1\4 [orraaa-
reJrbcrBoM rolo, qro o6tent Cas y-l 14,51 u 4U 0115 + 63 - oAr{H Ir ror ir{e'

trICTOqHI{IT.
B ltprrlrcxoft actpo$raallqecxoft o6cepnatopura AH CCCP Ha ycraHoBl(e'

(Pr{B-ti AJrfl perr{crpaq,ur,r qepeHnoBcxr{x BCrrErIIreK lrrupoxlrx atuoc{epuux
nrasHefi'n o6natut aueprufi E^t) 2. 1012 aB IB] na6lrcneullfl r{crorlnraxa Cas

1-1 upoao4rIJIIIc6 c 7917 r. no tgTB I., K co?fiaJIeHI{Io, HeperyJIEpIIo. Bcero
ia yxiaan*r,rfi npouerxyrox BpeMenra 6r,uro npoBeAeHo 298 ynepeuHllx cKaIlI4-
ponauuft aroro o6t,exta. Anuaparypa, \IeroAI{Ka Ha6Jllogeuufi n ot6opa gan-
irux uo4po6r.ro oilr{caHbr n [81 . flrn Kair{Aoro cnaurrpoBaHr{fl oruocl4rerr,uo So-
Ha RocMlrarecxrlx Jryqeft 6nuu oupe4eJreHbl aMnJII{ryAa a$r}enra .4 u elo ouu6-
Ka o'B trpor{eurax. B [7] aua.Ienue op6utarlbIlolo replloAa T: (24,309 -l-
+ 0,021) c.yr [aercr c [oBoJrb]ro ebrcoxoft rorrHocrblo, tt AocroBepHocrE, He BbT-

E-rruaer coMHeHIrf. flo uaurrarr AarrHr,rM nafirlr aHarIeHI4e rleprro[a c 6oilee BLI-

conoft roqHocrbro He rrpeAcraBrrflercn BoBMoiI{FIbIM, troaroMy SaAaqa cBo[llJracr)
ilI4firb ft npoBepKe HaJrrdqlrfl B r{BJryrreurrr.{ raIvIMa-rtBaHToB cBepxBr,rcoHoft enep-
rr4[ neprroAa 24cyr, Mero[olr HaJro]r{eHr{E arlox AJIfl saAaHl{oro auaseHl4fl
trepr{o[a T : 24,309 cyr 6rrra rocrpoeua rr,rcrorpaMMa pacnpeAerreurlfl fiax:
urri.rrrrygu, a{Se1ta A (pvc.3, a), raH u Berurrr{Hll Alo (pwc.3,6) n aaru-
cnrroc"ri ot {isu. VIa pic.3, o nra4uo, rrro aMrrJrrlrryga aQ$exra A s' cpeA}IeM.i
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orpr.rqareJrbHa. Tafioe BHaqeHrae alrurrrryArr a*- t o/.

{enra, [o-BI{Ar{MoMy, olr,ncrus.ercn qe$uquro* "'';
HocMr4qecxux nyueft B HanpaBJreHrrrr Ha ucrosHrrx
Cas 1-1 (uocxonrxy r4croqHr.rn naxo4urcn {ax-
Tusecnrl B rrJrocrtocrrr raJraxrurqecHoro [r4cr(a)
[9] . Oqeueulrafl rro MeroAy Crurogeura Bepoflr- /
I{ocrb clyuaftuoro ornJroHeHrrs auurury4rr a{- _/
{enra B r{HrepBaJre {as g : 0 -:- 0r2 cocraBrrr
P : 2. 10-4. Tanoe BHaqeHr,re HaAelr{Eocrrr rrrrxa
Ha {aaonofi rr{crorpaMMe rroaBoJrfler HaM s},t- '//d
CI(aBaTb trpe[trOJIOEteHIIe, qTO B IuISilyqeHuI{ raM- Z
Ma-HBaHroB cnepxar,rcoxoft eHepu4rr (Ey 2 2.
. 1012 eB) r4Meercfl cocraBJrflrctrIas c treprroAoM
24 cy_r,.qro xopouo cor.lracyercfl. c peayJrbrara- 0uu [7, 10].

BDIBoAbr. B gnofinofi peHrrenoBcHofi cr,rcreue o6r- puc. 3. Iucrorpamrurr pac_exra Cyg X-3 ueprao4 328 cyr upogBJrflercfl Har( rpegerreErrg Afi.E r.rcrotrHr Ra
B Baplraqrrnx troror(a ?-RBaHroB cnepxnr,rcoxoft Qag'y-1 aMrrrrrryAbr a{{exra
DHeprlrr{, rafi r{ B peHrreHoBcnoM rrBryrreHrlr,r, qro I lli I l.:l:":" jly. !6^)
6eaycronuo neo6io4ra*o yqurr,rBarr, npr. rrocr- i,,'"XTtt'Htl"r?lro8"'"'"Ii,poerrrr{ Mo,EeJrr{ ucrosHrrra. i. D.o : 244I21,7,b

Xopouree coBrraAeur4e I{oopArrHar r4cToqHr{fia
Cas 1-1 [4,5] w o6rexra 4U 011,5 + 63 t61, a rar(E{e HaJrrrqr{e trepraoAa 24 cyr
lar B 

-rraryqeHur4 4U 0L15 f 63, rax r4 B Baprdarlr{rx troroxa ,}r-r(BaHroB

!.rZ 2-'l,}Lz aB Cas 1-1 rroaBoJrfler HaM BanJrroqr4rb, sro o6rexr Cas 1-1
14, bl u peHrreHoBcnuft ucrosHyrx 4U 0115 +63 - oAr,rn r4 ror me o6reHr.

B saxilroqeHr{e aBTopbr cqr.rraror cBor4l[ trprarrrHr,ril4 [orrroM nrrpaanm 6ra-
roAaprrocrr, A. A. CreuaHEHy ra B. M. Braglruupcr(oMy Ba coBerbr rd BaMe.raHrrf,
upu o6cymAeHrrrr crarr,r4.
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:yJl.ri 523.64

PEBy JIE TATbI v JIbTPAOmOJIETOBbIX HAEArcnEHUlit
I(OMBTbI I'AJIJIEfl C BOPTA

ACTPOOI{SI4IIECHOI7I CTAHUI4IzI <ACTPOHU

A. A. Eoapvyx, B. lI. Bypuaruer, B. II.Ipuuuu, A. M. Snepena,
A. I{. Illertxet

flpr,rrognrcr rroJrrrar cBoAKa AaHHbrx ynrrpa{r'ro.netonnx na6mo6enuli nouettt lantes
c 6opta AC <Acrpou>. I{a ocnoraurrrr orr,rx na6nrogenlrr,i paccquraubr MoAeJrrr tagonoii rour't
HoMerbr. Haiigen relln cy6;rruaqr,rrr rroJrefiyJr BoAbr tr uccJIeAoBaEa ero BaBI{crIMocrr)
,or reJrtroqenrpflqec(oro paccrofirrrr.fi Horrerr,r. O6uapymeua acrll\rMerprra B rroBeAerrr{I{ eroro
rrapaMerpa fla yqacrrtax op6utn Ao I,r rrocJle [epIIreJrr,IE, rrpflpoAa xotopoft o6cyx4aetcr.
Hafi4en ranlr{e reM[ npor,raBoAcrBa poAr.rreJr],crfix r{oJler(yJr AJIfi MoJrer(yJI CS ta NH tt c

npr.rBJreqeur{eM Aarrrbrx uaaeurori cuexrpo(pororrrerpr,rrr Korrerbr orrpe^eJrelr rrlorenylrpnrut
cocraB ee taaosoli KoMbI, noroprrft oxaaarc-s 6tnaox fi MoJrer{yJrEplroMy cocraBy r(ot\rbr

Horrerbr Epa4{nng (i979 X).
Cgenantr orleunr,r cJrcAyrorrdr,rx raparrerpoD r(oMerbr farres: rrorepn I\raccbr B pe3yJrb-

'rare cy6,nr.ruaqr{r,r BoALr Ba oAHo rrpoxo)r{AeHl,Ie: LM : 3,7.1014 r, ornocl'IreJrbuoe yMerrb-

rneurre paaMepoB flApa Horuerbr Ba oArro fipoxo]r(Aerrtle: LRIR: 3'10-4. Bpeux nuraun

Kor{erbr t = 2,105 net. I{patxo o6cyxgaercr ee Bo3rlrox{Har DBoJrroqI,IE.

RESULTS OF THE ULTRAVIOLET OBSERVATIONS OF HALLEY COMET ON

BOARD TIIE ASTROPHYSICAL STATION (ASTRON), by A. A. Boyarchuk, V.I.
Bttrnaschou, V. P. Grinin, A. M. Zuereua, A. L Slteiklt,et.- The full data of the ultra-
violet observations of Halley comet on board the ASTRON space station are given.
On tlie base of these observations the models of the gaseous coma of comet are calcula-
ted. The tvaterprocluctionratesQ6,6 are determined and its behaviourrvith heliocentric
distaace is investigatecl. The asym-motry in behaviour oI Qn,o before and after perihelion
is found, its nature being discussed. The procluction rates of the parent molecules for
CS and NH are also found. lVith the account of the ground spectrophotometrical obser-

vations the molecular abundances of the gaseous coma oi comet are determinecl that
proved to be nearly the same as in the Bradiield (1979X) comet.

The follorving parameters of the I{alley comet are estimated: the mass loss due

to sublimation of vater molecules: Ll[ -- 3.7X1014 g/apparition; relative ciecreasing

of size of the comet nuclei: LRIII:= 3Xt0-4 per appar:ition. The life time of the Halley
comet: t = 2X 105 1.. 1}ru possible evolution of the comet is discussed.

Vnr,tpa{noJleroBbre ctrenrplr r(oMer coAep?fi ar pflA MoJIeHyJrEpHrix troJIoc,
rrMeroqr{x ucnJrroq[rerr,Ho Ba]fiHoe BHaqeHue AJrf rroHr{MaHl1fl {I43I4Itrr raSo-
Bbrx arxroc$ep r(oMer. B qacruoc:trr, BAecr, HaxoAflTcfl r4HreHcIlBHbIe uoJlocbr
MoJrer(yJrr,r rr4Apor(crrJra oH - HerrocpeAcrBeHrloro trpoAyftra {otoguccoqua-
rtrrlrl BoAbr. caua uo.negyJra B6ALI, flBJrtrflcb oAHrrM r,r3 Har{6oJree paclpocTpa-
HeHHrIX CoetrI{HeHI{ft HOMeTHbIx flAep [t], trpa1ruqegr1l4 Heflocryllua [JIfl
Ha6rro4eHr4fi c Serrllr, floarouy rroAaBJrflrorqee 6olr'xrl4HcrBo ol{eHor( TeMrIa

cy6IuMal{ur4 MoJIeHyJr BoAr,r rr3 fltrep HoMer tro;ryqeuo r{3 aHaJIuBa yJrl'TpaSI{o-
rleroBofi rroJlocbl OI{ (0-0) },3085 A. Xots Ha6rIIoAeHufl B yKaBaHHofi troJloce
BOBMO)r{HLI C BLICOHOIopHbIx CTa}Iqufi, trpeA[OqTeHI{e oTAaerofl BHeaTMOc*ep-
HIIM Ha6JIIOAeHIIflM, CBo6OAHLINI OT I{Crtaffienl,Ift, BHoCtr{MLIx trOrJIouIeHIIeM
B OsOTrHOM CJrOe BeMHOft arMOC{eprr.

B nacronuleft cratte 1rpeAcraBJIeHbl peByJlbrarbl yJlr,rpaSuoletonrrx ua6-
JIIOAeHI4Ift HoMeTbI lanaes c 6opra AC <Actpou), [poBoAI4BIIMxcE c trena6pfl
t9B5 r. rro I{IoHb t9B6 r. Mero4rana Ha6rlo[eHufi ra uenotopble peByJILrarbI
oIry6IuItoBaHbI B BI{Ag Kpar1r4x coo6qeHuft 12-41. Hurxe trpl{BoAl{rcfl uoJI-
Hafl cBoAHa V(D-ua6.nrcgeuzfi rtoMerr,r, Ha ocuoBaHr4r{ r(oropblx rlocrpoeubr Mo-

AeJrr{ raaoBofi HoMBr r{ otrpe[eJreH ee Morrer(yJrrrprrBlft cocraB, !,nn rcex Aar rra6-
JIIOAeHI{ft otrpeAeJIeII reMtr cy6JII,I}Iaqnr{ MoJIeKyJI BoAbI I{ HafiAeHa er'o SaBI{-
crrMooTb oT reJrr4or{eHTprlqeoHor-o paoororrHrrfi rtoMeTr,r Ha yqaoTrtax op6uTr,r Ao
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rr rrocJre rrepr4reJrr{fl. c4eraua oqeHr(a rno6anrur,rx napa}'rerpoB r(oMer6r -uonuoft Maccbr, repneuofi Ba oAHo npoxolr{AeHr{e, r,r xapaxrepHoro BpeMeHr{
)nrrBHr4 r(oMerr,r. I(parxo o6cym4aercfl ee BoBr\{o}nHafl aBoJrroqrrfl .

l. Ha6.nnrAeHr{fl

Bcero Ba BpeMrr rrpoxolr{AeHr,rfl floMerT,r la.nreg Bor(pyr Co.nnqa npoBeAeHo
ceMr, ceaHcoo ua6"nrogeuraft: rpra Ao trepI,IreJrr4fl, qerbrpe IIocJre flepr4reJrrra.
B ra6.t. I yxaaaur,r: Aara ua6;nrogeHlrft, renuoqeHrpr{qecHoe paccroEHr4e r
I4 cltopocrb r(oMerbl rl, ytor q MelHAy HanpaBJreHr4eM cr(anrrpoBarrrafi rlo reJry
HOMerbr r{ HarrpaBJrer{r{eM <norrera-coJrr{qe). B uoclegueu cron6qe yKaSa-
uo o6rqee HorrrqecrBo V(D-cueHrpoB, [oryseHHbrx Bo BpeMfl Ha]r{Aoro ceaHca
ua6rro4euuft.

Ha6.nm4enun na <ActpoHeD npotsop.uilrrcb n norr6r,ruupoBaHHoM pe11rr{r!re,
BnJIIoqaBrIIelr cuexrpo$oroMerpl4lo yqacrltoB r{eHTpaJrbHofi o6,nacru r(oMbr B
B r4HrepBarre AJrr{H ro.ru 1500-3500 A c pa3perrreHraeu 28 A r.r {oroMerpr.rrc
BHerrrHrrx .racrefi xonn (r > 105 xlr) n uonocax MoJrer(yn OH (0-0) u COo
(0-0). B o6.oux c,ryrraflx r,{crroJrr,BoBaJracb BxoAHaa gua{parMa clenrpoMerpa
Ar.raMerpoM 1'. B o4nou r{B ceaHcoB ua6nro4eurnfr (23.12 lOSS r.1 {orouetpi-
uecxrafi paapeB fioMbr B rroJroce OH (0-0) 6rrr uoryuen c graa{paruofi 4raamer-
pou 10". cra6r,r.ruaaqr{fl otrTuqecxoft ocra reJrecxorra ocyrqectn.rranacr, uo o$S-
cerHr,rM BBeSAaM C TOqHOCTbTO 3". llepenrerqeHr4e gna{parurr no uao6pameulrio
ROMeTbI OCyIIeCTBJIflJIOCb 3a CSer CO6CrneHHOro ABr4irfierrr.rfl r(oMeTbI.

^ _ B pemraMe cler(Tpo$otoruerpuu Ba Bper[fi o4Horo cr{aHr4poBaurrfl cner(rpa
2,5 v.uu MaHcIrMaJrbHoe cMetr{eurae raao6panteHr,rfl r(oMerbr B [oJre BpeHr4fl crre11-
rpoMerpa cocraBJrflJro 27' (09.04 1986 r.). tr4cuonsayn ror Saxr, sro cHaHr,r-
POBAHI{E CIIEHTPA IIO AJII4HAM BOJIII OCYTqECTBJIflJIOCb HEIIPEPbIBHO B NPEMOM
ra o6paruou HalrpaBJIeHr{rrx, Mbr ortreurrJIr4 Lrcfta}fieHr,rE crteHTpa, BHOCITMLTe
9TI4M CMeqeHI{eM, !I HaTIIJIU, rITO OHr4 He rrpeBr,rltralgT HecftoJIbItI4X IIpOr{QHTOB
Ha.r{pasx ctreHrpa. 9ro6r,r uc(rroqr,rrb rlx rroJrr{ocrbro trprr nocrpoeuuu npo$lr-
.nefi npnocu4 r(oMerbr n SuxcuponarrHbrx MoJrenyJrflpnrrx nonoiax, 6wiv ic-
loJrr,SoBaHr,r TeileMeTpr4qecr(I4e AaHHbre cqeTsuHa BpeMeHI4 crleKTpolrerpa, fro-
SBOJIflIOqUe AJIfl Halr(Aoro [rara cRarrr4poBaHr,rtr ctreHTpa onpeAeJrr4Tb noopAr{-
uarrr ua6mo4aervroft o6nacrra KoMbr noMerr,r (c rouuocrsro 3"1,

flaparnerruo c yJrr,Tpa{rao"neronr,rlrra na6nro4eHr,rtr},rr,r HoMerbr larnes ua
<Actpouel 6rr.[a srruoJrHerra cepr.rfl HaBeMHbrx cueHrpo{oroMerprrsecxrrx }ra-
6.rronenufi c rroMorqbro cr{aHr4pyroqero ctrer(rpoMerpa Co-Gg, ycrar{oBJreHHoro
ua 20-cu reJrecxotre, H coxaneul4ro, rro rroro[HbrM ycJroBr{flr\{ 14 ycJroBrrflr{ Brr-
[I4MocrI4 r(oMerbr ua6rlo4enus c Seurr.r ne 6rrnra crporo crluxpoHHr,rlru c V(D-
ua6.rrrogeuraflMuvt oxBarbrBaJrr.r flepr,roA c 06 uo 08.1, 1gB5 r. E yxaaaunure ga-
TLr troilyqeHo 12 eatwc-et cuerrpoB lleHTpaJrbnoft o6nacur noMbt B raHTepBaJre
IJII4H BOJIH 3725-5975 A. Illuprana crretrparrBuoro r.rHrepBaJra, Br,rAeJrgeMoro
MOHOxpoMaropoM, onpeAeJrflJracrr rxr4pr4Hofi sxoAuofi qenr,r (0,5 lru) u pasMe-
poM BxoAHoro oKHa npra6opa. flpra na6rro[eHl4f,x r(oMerbr r{ctroJrb3oBaJracb
BxoAHaE gua{parua [r{aMerpoM ll , ^np, xoropofi peaJrbrroe cueKrpaJrbHoe
paBperxeHrle cocraBJrflro oxo.no 30 A.

,qara

03.12. 1985 r.
13.12
qa nn

02.04. 1986 t.
09 .04
26.04
27 .06

7,45
1,30
t,t4
7,21
7,31
1,57
2,43

-26,2
-26,6
-26,8
+26,8
+26,6
+25,8
-f .41O

0

L

30
40
51
aq

5

4J

25

28

6

Ta6rr,rqa t

127

tfrdc.[o cner,TpoB



/a

ZO

;
=z

\
I\\
\/
N
ri\

0

,
"1

=

\
\
\\
N
N

I

,l ,A

2000 2500

puc. I. Yrr,tpa{r,ronerosEft cfleRrp qeErpaJrbEoft .racrfl noMeTbI larles 23.1'2.L985 t,
(a) u 09.04 l0SO r. (6) (cnertp gai n gull\ n'racur:ra6ax)

Ha6.nlogeuufl BbIIIoJIHflJIIIcb MeroAoM a6CoilIorHofi ctreI(rpo{oroMerpuu,
prrpuOoruinuu B. E. HuxonoBbrM [5]. B xasecrse a6corroruoro cuenr:po{o-
ToMeTp[qecfioro cTaHAapTa I4cnoJIbBoBaJIOCb paCUpeAeJIeIIIIe AHeprI{I{ B CIieI(T-

pe cr Lyr uo Aanunu [61.

t28
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2. Pesyrnrarr,r na6.rrogeumfi 
S.

Ha puc. 1 s Ha.recree npr{Mepa l.autt -< Z1
gna V(D-cnenrpa qenrpanuroft qicru Ho- S
uern larrefl, roryqeru:unte 23.L2 1985 r. \ za
u 09.04 1986 r. Ha yqacrrtax op6nru go Q
r" #'#:, JfJ fi btT, J, 

"f,u,i 
l:'H", ##1 s -

fO na[e,I.fl qyBCTBI{T.JIEHOCTTL,OpO"O $
y"nr,rpaSuoneroBoro r(aHaJra orHorrleHr4e

cpaBHeHrrrr puc. 1, a t 6 BrrAHo, qro ctre- /nItTpLI noMeTbr Ao rr rocJre rrepr{r'eJrr4fl
I4IIeHTT{cHbr r4 coAep}Kar oAr4}r r4 roT Ere
na6op troJroc nefirpirr,urrx rr rlor{r4aoBaH- /0
Hbrx lrorrer(yJr (OH, NI-I, CS, C2, CO+,
COi). Iloc.rre repr4reJrr4fl rroJrocbr rloura- 6

cnrHaJra H rrryMy SIN-1, r4 Dra o6nacrr
cner(rpa ua rpa{r,rHax He rrpr4BoAurcx. tr42

BoBaHnbrx MoJrer(yJr CO+ ra COj uecxoauto
r4HTeHcr.rBlree ro orHorrreHr.rro H OH, uelr
Ao nepr4reJrur (cu. Ipuroxreuue).

Xapaxrep ctremrpa MaJro MeHflercfl
TaHiIie c I{SMeIIeHr4eM paccToflHl{.E OT rIeH_
rpa r(oMerbr (puc.2). TlcH"nro.reur,reM fiB-
Jrrrercf, rroJroca rroJrenyJrr,r NH (0-0)
1,3360 A, troror( r4aryqeHrafl n xoropoft
y6rrnaer c yAaJreur.reM or sApa MeAJreH-

/!

Hee, seM B rrorocax OH: ec.nu B qenTpe
noMbr rroron B rroJroce OI-I (0-0) 6onee seM ua
rrorroce NH(0-0), ro Ha neprr{epuu xonu (r
BEIII,IqI,IHE.

Cpanueuze cfier{rpa HoMerbr fanres
ouy6.nraxonaHHbrMrr s [7], fioxaabrBaer, qro
{ura (1979 X), uro cBrrAereJrbcrByer o
a4ep (cu. nr.rrxe).

c V(D-cuenrpaMrr npyrux HoMer,
ou 6.nraeon r( c[enrpy noMerbr Bpru-

6nragocrr,r xr4Mr{qecxoro cocraBa rrx

2

/
/ f //'//r'xu

Prac. 2, Ornocrtertubre rroronrr B rro-
Jrocax Morre(yr OH, CS z N H u
eArrrrrlrlax rroror{a B rroJroce OH (0-0)
Ha pasirurrEbrl^ plcqlofiFr.rsx or .rrApa
RoMerrr gtrx 23.12 1985 r.

rropflAoK rrpeBLr[raer rroTor{ B

-> 105 xu) oulr cpaBrirtMbr rro

Ha puc. 3 npr.rnegeu^IpTMep $orolrerpu.recxoro paBpesa KoMbr HoMerr,r
f^anqer, roryqe,Horo ..23.12 c gua{pariofi. L0,,: rnepiy _ B rorroce OH(0-0), Brrr{By - B pgQgpeHrHorr xauare, r4aMeprrcqem ny.nenoft tropfl[or(
crreKrpa B rrHrepBarre 1,2300-5000 A. CorracHo AaHHbrM orrrusecHofi ra-y.rrrr-pa{zoleronofi cneHtpoSotouerpulr HoMerr,r ocnoenofi BHJTaA B aroM r(agaJre
[alor norroc],r Morrer(yJr cs (0-0), oH (0-0) u cr?v4200 u 5100 A. ilz puc. 3
cJrelyer, qro [porfH{eHHocrb r(oMbr B noJroce olf saMerEo 60.rrure, qeu no
AaHHLrr,r peSepenruoro HalraJra.

Ha ocuosanr,rr{ yJrbrpa{uoreronr,rx cler(TpoB r(oMerbr, rroryqeggr,rx Ha
pasHr,rx paccroflHr{flx or r{eHrpa, ra $orouerpr4qecHr4x pa3pe30B c Aua{paruoft
1j__".ojrpJ"qr1 .gpo$u.ru apxocru HoMr,r B rrorrocax roou*yrbtfjO--01,
NH (0-0), cs (0-0) (puc. 4-B). B nepnou upra6rraxeurron cr4MMerprrrrHr,r
ofr{ocr4TeJrrrHo {orolrerpzuecHoro rIeHTpa xonrrr. He6onnruas acr4MMerpr{fl
(rpaAr4eHT rpr(ocrrr B HatrpaBJreHr,rr,r Ha conuqe IrecHoJIr,Ko r\,rerrbrtre, qeM B [po-
TI{BotroJIOE(HoM rralpaiB.nenralr) orarerJrrrBo BrirAr{a Ha MHorrrx paBpeBax r4 rfo-
lr{er [ocrr4ratr 20-30% na uepu{epuu KoMbr. vxaeaEHas aorrMMerprrfl Ha
HasecrBeHHOM ypoBHe couracyercfl c cy[trecrByrourr4Mr4 fipeAcraBJreunslru o6
ocecr4MNrerp[rrHor,r xapaKTepe r4creseH[fl BerqecrBa r43 ROMerHbrx a4ep [Blrr fBJrfiercfi ocHoBHr,rM r{croqEtrr(oM trorpem}rocrefi upr trocrpoeHr{E uofe.nefi
raaonofi HoMbr r(oMerbr B paMHax HoHrletrrlrdrd c{epuuedxr.r-croninurprrgoro HBa-
SI4CTaqI4OHapHOIO UCTeTIeHI{fl MaTepr,rr4 r43 f[pa HoMeTr,I.

5 tr{as. I{prrilrcroft oocepBaroptrtr, r. 7g
129
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Pnc. 3. flpranep (porouetpr.ruecxoro paBpeBa
23.1211985 r. B roJroce OH (0-0) c gua{parmofi
pr,rr xorrtetrr)

/r.r/ /6. // uT

KOMbr KOMernt lanJlefl, florytlgEsaaa-
10" (paapea rpoxoAlrr BAoJIb ocll crrtuMe"

3. Mogerl' raBoBofi l(oMbr roMerbr |annes
flo4an;rarcqee 6OilLurtHCTBO MOJIeKyn, ua6nrOgaeMblx B CIIeKrpax KoI[eT

(man a BrlAr4MoM, ran II B ynrtpaSuoJIeTOBOM AI{aIIasoHax), rnunrOrCx trpOAyI(-
raMr{ pactraga cy6rulrrapyrcqr{x r4B pflAa poAI4reJIr,cHnIx }IoJrenyJr. floc.ne4uue
Baqacrylo noo6rqe ne ua6tmgaloTgfl B yI(aBaIIHbIx Al4anaBoHax AJIrH BSJIH.

floatolry BalnHefiIueft BaAarlefr Teopull IaSoBr,Ix arMoc{ep r(oMeT fBlrtrercf
orrpe4eJreHr{e tro Ha6JrrogaeMoMy upo{u,rrc troBepxHocruoii npxoctrr B rloJroce'

4ouepuefi MoJIeHyJIbI reMIIa cy6lnuaqurl I43 flApa coorBercrBylolqeft poAIIreJIb-
cKofi MoJIer(yJIbI.

a) Motenyta, eu)plttculla, Ban\Hefiruuu r{crorlHr{r(or{ rI'IApoKcI{JIa B arMo-
c{epax I(oMeT fl.BJrtreTcf{ MoJISI(yJIa BoAbI, AI{ccoqI{IapyIoIqaE rlo[ AeficTBI'IeM
corHerrnoro uBryqegr4fi. Corracuo [9] ocuonnyrc porll; B aro]r trpoqecce I4IP1-
eT trpeAIlCCOI{IIaI{ufl MoJIeHyJIbI. IlOarouy, xoTfl troTeHql4aJI Allgg6quaqrau HrO
cocrisrser 5,1.2 eB (uto coornercrByer )"2420 A), ocuonnoe.suaqeul4e rn{eer
6o,ree ftoporxoBoJrlroBar qacrb coJlr{esHoro cuerrpa }, < tB50 A.

Cor.na-cno'Oecty [t0l npetrr ]fiI4BIIIll MoJIeftyJIBI HrO, oupeneJlfleMoe {oto-
[uccoquaquflMr{, Ha paccrofiHl{I,I I a. e. cocraBJlser T]F.,o :8,2'704 c. flo Aau-
Hr,rM aTor'o xre aBTop; B crryqae ctro1oftIloro Colnqa ocsonnas qacTb (cBblrue'

70%) guccoqrraqrlft npoucxolr{r Ba cqer rrorJloqeHrrfl colHesHoro u8ilyqeHl'rff
B r4HrepBaJre [rrr{rr nonn 1357-1850 A. flpu arou g9% guccorlllar{uf1g_onpo-
Bo?r{fiaergfi pactraAoM M6JISHyTILI HrO ua aroM BoAopoAa LI paAlaxan OII, na-
xoAflquecfl B ocI{oBHErx DHepreTuqecHl{x cocToflHr{fx:

HrO * htt --> H f S) + OH ('zn).
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B czcrerrte HoopAr4Har, cBfl-
sasnofi o poAr4rerr,cnoft uote-
ryroft, cxopocrb npo4yxra
pacna[a cocTaBJrfler Vos :
: 1,15 ru/c. BcneAcrBrre Hpy-
roro crrafia V(D-uaryuenraa
Co.uuqa gucrepcr4fl cxopocrefi
MoJrexyJr OH orreHb MaJra:
6I/oH : 0,11 Hnr/c.

C.ne4yroqnu rro crerreHr{
Balr{Hocrr4 fiaHaJroM o6paaona-
Hr4fl Ir4ApOr(cr{JIa flBJrflroTCfl
{oroguccoqrraqrrrr I{rO zany-
qeHr4elr Coluqa ls ilr,ruuu Lo.
flo ganurrnr [10] r r.tlAr,r oro-
xofinoro Conuqa on o6ecuesu-
Baer onoJro 20% uoneHy.rr OH.
llx cxopocrr B aroM cryrrae
cocraBJrfler Vos : 1,8 xu/c.

,{ona ocraJrbHbrx rrpoqec-
coB Soropacna4a MoJrer(yJr
nogrr (ue fiprrBoAfirr{rtx n o6-
paBoBaHrrro rugpoxcu.ra) ne
trpeBhrmaeT HecHoJrbnr4x rrpo_
I{eI{ToB. Cyrqecrneuuo, rrro
BKJIa[,u,pyrnx npoqeccoB, trp14-
tsoAfrqrrx fi paSpyrrreHr4ro MoJre-
I(yJr BOAbr: Ar{ccor{r{arlrrr4 \r
r4oHr4aarlrrr4 HrO uporoHaMrr rr
aJreI(TpoHaMr4 coJlHerlHoIo BeT-
pa, r,rolr-MoJrer(yJrflpHEre peaH-
\um fi T. A. - Tar(E{e BecbMa
ua.rr (orono B%). 3ro rrosBo-
JrEeT B AOCTaTOqHO xopoureM
upu6.nnrxenuu trprrHETb, qro
pacnaA MOJrer{yJr BoAbI B I(OMe
lporrcxoAr4r B peayJrr,rare {o-
roArrccoq?ra 4wft u fi alr{Aafl Ar.rc-
coquaqrrfl corrpoBolr{Aaer:cn o6-
paSoBaHr4eM MOJreKyJrbr IrrA-
poKcrrJra.
, C yueroM cnaaaHHoro Bbrrrre
6ygeu paccMarprrBarr, AByx-
cHopocrrryrc MoAeJrb rr4[poH_
cranr,uoft KoMLr: trpl4r{eM, qro
3a cqeT rrepBofo r[3 yKaBarrHr,rx
Bbutre HaHaJroa {oro4uccoqrra-
qr,ut HrO o6paayerca 750/o tto-
.Telyrr OI-I co cnopocraMr{
1,75 nulc (n cucrelre HoopAtr-
rra?, cBEBaunoft c poArrreJrr,c-
xoft monexy.nofi) lr Ba cqer Bro-
poro HaHaJra - 25% uo.nexy.rr
OI{ co cftopocrflMr{ 1,8 xrulc.

Arr rrocrpoeur,rE Mogerr14
raaonofi KoMbI HoMerrr neo6xo-
AIIMO SaAaTB eqe ABa rrapaMeT_
qa: BpeMfl ,r{u sHrr paAr{Karra
OH ton II cxopocrb paAuaJrB-

,/ / t igr(xu)
Psc. 4. Ha6nrogaeutre rr reoperrarrecrule (curouu*,re
;lur:uu) npofruura spxocrr{ nouetrr fanuei B floroce
(0-0) 3085 A c 4ra$paruoir L' sa yqacrrte op6aru
Ao rrepurerrrrn (a) ur trocJre trepr4re,r,ut (6)
IlapauerpH VHog u QI46 npune[eu6r B Ta6[.2
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Pnc. 5. To xe camoe, qro Ha pnc. 4,a, ptrx
SHaqeuu.s fiapa]rerpa Qlg"go nplrnegeHH s ra6r. 4,
reftyr paBHbr 1 HM/c

Puc. 6. Ha6aro4aeltui ra teoperu.recxrii
RoMerbr laures B rrorroce CS (0-0) 2580

rorrocr,r NH (0-0) 3360 A

PaAlarbHBre cHopocrr4 pourreJlbcHl,Ix u AoqepHllx Mo-

(cnnouruan rr.ruua) npo(pnllr fipKocrLI HoMhI
A 23.12 1985 r., Qcs, : 4.fu26c-1

HOIO ABr{XeHrrfl poArrTeJlr,cnldx IvIoJrer(yJI vu,o. cornacuo ,flmarcouy ttt]
nepBafl r43 yHaSaHHbrx BeJrr{qrrH oupeAeJIflercfl B ocHoBHo}I [peAI{ccoIIr4-
aqrrflMr{ ilpu SoroBos6yE{AeHuflx XZI-I--'>A2X u ncle4crBr{e sroro trBJIflercfl
rlynxquefi reJIr{oqeHrpr4qecHoft cxopocrl{ r(oMerbr. Bunorr, Ao He[aBHero BpeMe-
Hu roH6brro r4BBecrHo c roqHocrr,Io Ao MHolr{I{rers 2. floator{y npl4 pacserax Mo-

AeJrefi r(oMer cr(opocrb MoJreHyJr BoAbr o6brqHo rrpr{HI4MaJIacb, ucxoAfl r[B paBfluq-
Hbrx TeopeTr4rrecKux coo6paE(eHI4fi, u naprupoBaJlacb B lrpeAeJlax ft1,g:0,5-
-:- 1 xlr/c. He4anno Bau ,(ucxyn fl Aarrapno [12] ory6rl,InoBarrt 6oflee ros-
HbIe pa0qerbl TOH AJIfl IIIIIp0HOIO I'IHrepBaJIa IeJII4oIleHTpuqeCHux CHOpoCTefi'
yqrrTr,rBarotr{I4e BCe cyrqecrBeHHLle HaHaJIbI {otoquccoqrdalllll{ OH, tr4cno;nleo-
BaHI4e 3TI4X Ia]IHLIX IIOBBOJITOT TOr{Hee, qeM 3TO AOJIaJIOCI, AO CI{X IIOp' OlpeAe-
Jrrrrb rra Ha6JrIoAeHufi cnopocft, VH,o, a cJreAoBareJlbuo, ]I reM[ Cy6JIIlMaqri?I
rr3 ftrpa poAI4TeJIr,cHI{x MoJIer(yI - BeilUSUHY Qn,o. Hralr',ie, ilPII -pacqerax
rugpOHcu,nrnofi xoltrr, BHarIeHut{ Tgs IIpIaHI{MaJII4Cr IIo AaHH6II\{ [12] [;rn uu-
HrdMyMa corHerrHoft ar(Tr4BHocrrr rr BHarreHrrft reJrr{olleHTplrqecxofi cxopocrll,
trprrBeAeHHbrx B ra6[. 1.

,[,.nr naxgoft 4aru Ha6irroAeHr.rfi n panxax (craHAaprHoro> uprn6nu]I{erlrrfl
orrr4rrecnr4 ToHnofi B rroJrocax OH (cu. nraxe) paAl{aJlbHo-cldrl}ferpr4qHofi no-
Mhr 6rrrJrr4 paccqu.raur,r cerxrl MogeJrefi urApoRCI4JIbHoft noI,IbI, coorBercrByroqr{e
paA"nuqHLIM BHaqeHI{sM CltopoCTI{ VH,s. PacrrpeAeJleHl{e I{oJIeKyJI OH nl-o.q1
paArryca oupe4eJlflJrocb Ha ocHoBe MoAeJM cpeAuero cryqafiHolo upo6era [131

EJrfl AByx yr(aBaHHLIX BbIIIe BHaTIeHIIft CI(opoCTuL Vqrr, I,I SareM peByJIbrarLI
cyMMZpoBaJII{cb c coorBercrByIorqIIMII BecaN{Il (0,75 u 0,25). fl,a.nee BbIqI{cJIfl-
Jracb I(oErIeHrpaIII4fl r{oJIer(yJI OH na JIyrIe SpeHIrfl r(an {yuxqua paccrosHl{tr
oT IleHTpa r{ trocJre r{HTerpr{poBaHr{E rro o6racrl4 KoNIbI, rlonaAalotqeii n Alta-
$parrr,ry-guaMerpoM t', onpe4en fllllcb reoperuqecxue upoSunu IIoBepxHocrHoft
nprocrrn B roilice OH (0-0). flpu atou yAerlb,afl cBerrrMocrl (Ll N) rpr{ pe-
BOHaHCHoft SxyOpeCqeuqIIII B yraaaHnoft IIoJIoCe [pI,{HI,IMa.]IaCb IIo AaHHbII\{
Illrafixepa r,r A'Xepua l74l l,ns BlraqeHrlft y', upuneleuHblx B ta6l. 1.

Ha puc. 4 upuaegeubl Ha6JIIoAaeuue upo{IIJIIa roBepxH-ocrHoft flpl(ocrlt
r(oMerbl fa;rnes B noJloce OH (0-0) u reoperl4rlecr(Ite upo$unu, o6ecne'rl4-
Baroque Har4ilyquee couracr{e c ua6nrogenvtflv,w. IlafigennrIe rar(r{M fiyreNf
BHaqeHIIfl TeM[a cy6II4Maqu].I I\{oJIeHyJI Bogr,r I4 cltopocTb llx paAllaJlbHol'o

ABr4?fieHr4fl AaHbr B ra6,xl. 2.
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QHro, ltroJi/c

4,2

0,8; 1,1

-_ B noc.neguefi crpoxe ra6il. 2 gauu napaMerpbr rr4Aponcr{JrbHofi RoM6r Ha
27.06. B erou ceaHce ua6nrogenrafi 6unlr uoJryqeHr,r crrexrpr,r Jrr.rub rleHrpaJrb-
noft qacrra r(oMerbr r{ rro HrlM 6un oupe4eJreu noror( uaJryqeHr,rrr s uonocb OH
(0-0): Fou : 5,06. 10-ir apr/cnz.c. floar.o*y nprr orpeAeJreHr.rr,r pH,o ,qrrr arofi
fiarbr Mbr He I4MeJIr{ BoBMornHocrr{ olpeAeJrl4rr, paAr,raJIr,HyIo cHopocrb poAr4-
TeJrbcxlrx MoJreKyJr, r4 rroAroHr(a reopr4r.r x na6tro4enr4flM BbrrroJrHeHa rrplr [Byx
BuaqeHr4ax cxopocrr4 ft1,6: 0,5 u 1,0 xrvr/c.

6) Omnocumerlbu,ble uH,meH,cueH,ocmu A,l,bmpasuonemoeor,r nlrllc OH. flrr
r(oHTpoJrfr trpeAtroJloHteHrrfl o ToM, qTO raBoBafl HoMa RoMeTLr flBJIfleTCfl OfrTI4-
qecRl{ rounoft B paccMarpusaer{ofi rloJroce OH, 6rrnu Bbrqr4cJreHbr na6nrogae-
MbIe Ha paBHLIX paCCTOEHI,IflX OT fl[pa OTHOCI4TeJILHbIe I4HTe]rCr4BHOCTr{ ITOJTOC
rlrApoxcrrJra: (0-0) 3085 A, (1-0) 2830 A u (l-l) zl47 A (xoropue B cJry-
qae_Heupospavuoft r(oMbr AoJrlnurr 6r,r:rt dryuxquauu paccroflHr4fl ol qernpa).

lla prac. 2 ctegyer, qro B upege,rrax'r:oqHocrrr u-a6rro4euufi (uecxonixo
upoqenror) orHocraTeJIr,HbIe rrHTeHcI4BHocrrr yr(aBaHHbrx troJroc rrocroflHHbr
II.A- BCEM trPOT.S?fiEHI4I{ I{OMI,I. AUAilOTU'IUbrfi BI,IBOA CJIEAYET I,I3 AHAJII{aA
v(D-cuexrpoB RoMerr,r, noJryqeHlrbrx B Apyrrre garr,r lra6nroneHufi. Bro oaua-
qaeT.' qro B paccMaTpI4BaeMoM I{HTepBaIIe IeJII4oqeHTpuqeCHI4x paCCrOrur,rfi at-
rraoc{epa r(oMerr,I gefictnrarerr,no upoapaqHa B rracrorax noJroc bH 1eu r4cnJrro-
qeH[eM, 6r,rrr, lronrer, He6orr,urofi ororoagepuoft o6ractu, yfJroBr,re paaMepbr
xoropoft Muoro uenrure 1').

B ra6n. 3 gna AByx Aar na6nrcAeurafi - uo r{ rocJre nepr,rerrr.fl - npr{Be-
[eur,r na6lroAaeMr,Ie BHaqeHr4fl orHocr,rreJrbHrrx IlHTeucrasuocrefi rloJtoc rIrA-
ponct4Jra: (1-0)/(0-0) u (1-1)l(0-0). Br,r4uo, qro BerrrsrrHbr Ao rreprrrelrrln
B zlo-J paBa 0oJrr,ile coorBercrByloqrrx Bna.reunfi uocJre rreprrreJrrrfl. 3ro paa-
Jrfirilte o6ycnonneuo AotrJIepoBcltr{M cABrrro}I qacrorr,r corHerrHoro cfier(Tpa
B CI{CT€MO HoOp[I4HaT I(OMeTLI BCJIeACTBI{e I4aMeHeHI4fl ee IeJII4oIIeurpuuecXoft
cxopocrr,r (a6{gI' cnraurca), r4 HaxoArlrcfl B xopoueM corJracrrr.r c pesyrrr,ra-
TaMn pacqeros lllrsftxepa ra A'Xepua [14], npr,rBeAeHHr,rM]4 B rrerBeproM r.{ [re-
crolr cron6qax ra6r. 3.

Bonee AeraJrr'Hoe paccMorpeHr4e [a]rHbrx ra6n. 3 [oxagbrBaer, qro orHo-
rueHue r4HreHcr4Brrocrefi (1-0)/(0-0) B npeAeJrax rosHocrr,r ua6rro4euufi coB-
rraAaer c reopraefi, rorAa RaH ornomer{rle (1-t)/(0-0) ua 10-20% nr,rrue co-
orBercrByloqr4x reoperr4qecnr,rx eua.reur,rfi. Anaflor[.rras oco6esnocru 6rrra
rre[aBEo orMeqeHa Vanlracou r4 [p. [15] uprr aHaJrr4ae ynr,rpa6rroJreroBoro
ctrenrpa KoMerEr ocrun (19829). 3ro ue6o.nr,rroe ornJroueuue rLoprra or ua6-
lroAenrafi Molr{er 6rrrr, cns3auo HaH c HerorruocrtlMrt ctrJr ocqu.rrrnrbpoe u Sax-
1o-p-o9. 

(Dpanxa 
- Itongona, rax I4 c BoBNromHrrnr 6nen4upoBaHr4eM troJrocbr

9jl^L1:1) c.ra6oft Morrer(yJrflpuofi uonocoft (uanpunep, uo'rocofi CN+ (0-0)
13185 A).

03.12
13.12
23.12
02.01+

23.12 1985 r.
09.04 1986 r.

Ta6;rr.rr1a 2

09.04
26.04
27.06

(1-0x0-0)

0,4
0,5
0,5; I,o

I c,r,o, *o,r"

(1-1)/(0-o)

0,6
0,3
0,2
0,8

1,4
2,0
2,7
lt r9

HaorroAelrrn 
| 

,.orru rra6;lloEcrrua T,.Opr.Ifr

-26,8
+26,6

0, 063

0,023
0,060
0,024

0,116
0,040

0 ,093
0, 036

Ta6nr.rqa 3

Aara I/HrO, HII/o Aara
-lrgrg, t ltt/c

llara r, riuTc



s) Mo.tetty,tal NH ru CS. Mo;reny;ra NI{ npeAcraBrleHa B ctrel(rpax I(oMer

eAur{crBeuuoi nolocofi (0-0) 13360 A, uaxogauleftcn na crblr1e yrrrpa{uole-
ToBoro r{ Br4Ar[t{oro [r{auaBoHoB AJIIIH BoJrIr, rl no aroft npuql'IHe oTI{ocIlITcfl

A qucJly HaIIMeHee trcCJIeAoBaHHbIx. Hr{me [pIr I{HreptrpeTaqI'III Ea6IIOAaeM},Ix

troror(oB B yr(a3aHrrofi uoroce (cru. puc. 5) rurr wcxo4ltilv IrB rlpeAtroJrolHeHr{fl'

o6ocno3aunoro s [16] , o roM, .rro uan6oree Bepotrr]rbrMl,I po[I4reJI6cI(IrtMI,I Mo-

JreKyJrai\,rrl gnn NH flBJrslorcn rroJIeHyJILI Ha ocHoBe rrr[paatrIra T rlpe]fi[e Bce-

ro carfa MoJreHyJIa ILIApaBIIIIa NrHn. Cornacuo It7l {oroguccoquaqur arofi
MOJreHyJrbr r4Aer tro cxelle

NrHn * h",t -> NH(*) (3II) + P,
rge cprMBoJI (*) oauauaer, qro o6paayroquftcfl s npoldecce pacIIaAa paALIKaJI

NH naxo4uT6fl B BOB6yEUeHIIoil,I CocroffHl4lt; cI4MBoJIOM P O6OSHa.Ieu ntopOft
rrpoAyr(r pacrraAa, cocraB r(oroporo SaBr4cI{r or sHeprl[ll norJlotr{eHlloro {o-
roga. CHopocrb aroro rrpoqecca coorBercrByer BpeMeHx ]I{riI3I{I4 MoJIeHyJIbIrufl-
pasrrHa Ha paccroflrrrru-L a. e.: r : 7,9,70a c [18] . TlcnonbByfl.[arrubre [19] ,

Mhr otrpeAeJrr{Jrr{ BpeMfl }nl43Hrr NFI ua paccrotrHrll4 t a' e: r:4'106 c,
flocxolr,xy cnopocru MoJrer(yrl NH, npr'Io6peraeMbre upu {oro4uccoql4a-

r{fir( N2H4, HeuBBeciHbI, pacqerbl I(oHI{eHrpaIIrII4 MoJIeI(yJI NH a xolre [poBo-
Auil]ftcb no yuponleHHoft MeroAr'rHe - Ha ocHoBe MoAr4srqrpoBar{Hofi {opiuyru
Xaaepa B trpeAtroJlo)fieHl{tr{, qro pa[I.IaIbHbIe c1opocru AoqepHI,Ix I[ poAll-
TeJrr,cltr{x MoJreHyJr oArrr{al(oBr,r rI paBHbI 1 Hu/c, Suauenrar-yAeJrr,Eoft cBerr{-
r\{ocrrr NH s uoloce (0-0) rpIlHIlMaJIIrcb rlo AaHIIbIu [20] c yqeroM Bnase-

IJ.U'fr i.
flocxorr,xy B oriluqr4e or rr4gpoxcr{Jra AJrfl MoJrer(yrr NH n CS uefiasecrur,r

BaBr{cI4MoCrI4 cltopoorefi {oto4uccoquarlufi ot r (a B crryqae CS HeuAsec:rua
Tax5{e u BaBI4cIIMocrb or Saxtopa etfSextunuocrl,I pesoHaHcuofi {nyopecqeu-
qtrtr), aHaJIrrB AaHHbrx IIo ETrrM rloJrer(yJraM [poBoAI{JIcf Jruln}, AJIE orpaHl'r-
qeHHOro IIHTepBaJIa BHaqeHIlfi r - Ha yqagTfte Op6uTbI AO IIeprIeJII4fl.

03.12
13.12
23.12

Ha puc. 5 upueegeubr cBeplryrble c [ua$parlrofi Eualrelpoll 1' reoperr{are-
cHue upo{unu uonepxuocrHoft flpltocrll B troJloce NH (0-0). Bnaqeuus :reu-
1ra cy6ruMarlr{r{ MoJreHyJr QN,un, o6ecnecr.rsarcrqrre rral4ilyqrnee corJracr{e reo-
prrr4 r.r Ha6IIoAeHI,Ifi, upranegenbl B ra6[. 4 s o6srlunrx eArII{I4IIax I4 B eAtrHIIqax

Qn,o. 1\{u BrlAr{M, rrro MoJrer(yra NrHn cocraBJrfler H[trrox(Ho MaJryIo trpl{Mecb

tro orIIoueIIIlIo I( MoJIeI(yJIe B6ALI (a cne4onareJlbHo, I4 H OH). HeCuotpn ua
DTo l{oJrexyJra NH B clenTpe }tor[er],r lannes [peAcraBJreua Aocrarorrno t4H-

reHcrIBHoilIIoJIocoft, sTo o6lbscufleTctl 6orrl,IuI4M cerleHlleM peSoEaHcuofi 6lyo-
pecqegr{rarr B groft rroJroce (na gna nopflAKa rlpeBbrlrrarctr{rlM ceqeurre AJrrr rroJlo-tcrr 

OH 
'(0-0)). 

flpocroe o6sscnesr,ie r.rMeer rar(rre orMeqaBrrrr4ry^ u paag. 2

6o,nee ue4nennr,rft c.rag uo*epxuocTllofi EpI(ocTIa ItoMbI I(oMerLI laflrrefi B rlo-
Jroce NH ro cpaBIIeHI4Io c IIoJIocoft ru[poficl4Jla (0-0). On o6yc;ronJleH reM'
qTo BpeIvIE )nI4BHI,r r{oJrer(yJlr,r NH uprauepuo s 3 paaa 6oilbrtre uo cpaBHeHI4Io

co BpeMeIleM )I{Ir3Hr{ uoleHyllr oH,
Bcregcrore ua,noft I4HrelIcrIBIIocrlI IIoJIocbI CS (0-0) B cllerrpe I(oMe'IbI

fanles upo{r,Inr IloBepxHocrr.roft rpxocu{ I(oMDI B aroft IIoJIoce (ua yuactne
op6r4rbl 4o neplrrelraa) ygailocs roIyqI4rE, roJIbIto 23.12.,I[rr gryx ocraJlbublx

1aT [oilyqeHr,r or{eg1rr [oBepxHocrHorr flpnocru (c 4raa{parilrofi !,',): 2.1,2 -
n qerrpe HolIbI: Fcs : (5,2 + 7,2)'1012 epr/otz-'c; !3-.!2 - IIa paccrottH.trr.'

r:1da,5 HNr or qenrpa Houu: Fcs __ (4,9 + 1,31 '19-tz apr/clrz'c'
Pacserbr upo{znefr flpKocrl4 I(0MLI B Ilorloce CS (0-9) .ilpoBo[I{rII4cL IIo

roft E{e MeroAuqe; qro II B cryqae MoJIefiyJIbI NH. C.negys. l?Ll, B HaqecrBe po
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AnreJrr,cnofi MoJrexyJrbr AJr-[ CS 6rr.na upuurra MoJrexyJra CSr. IIo nannuu arux
aBropoB BpeME )r{r4BHr4 clg, paAr4HaJra cs ua pacc"oa"rri 1 a. e. parno 102a l}b c coorBercrBeuuo. vgennHarr cBerr4Mocrb B noJroce cs (0-0i lt ttry :: 7 .70-a {or/iuon.c.

^^ 
Hapzc. 6 [pr4BeAe,br pegyJrbrarr,r cpaBHeHr{fl reopr4r4 u ua6nro4en.,fr. gln

23.12, Bra4no, rrro corracue Meln[y r{r4Mrr HecnoJrbno xy}fie, arer,r Arfi paccMor-
peHHbIx BbIIxe MoJreHyJI, qro, no-Br,IAr4MoMy, cBflBaHo c nrenr,rnefi ToqHocrblo
ua6,nro4arerbHbrx AaHHr,rx. ,(na guy, Apyrrx [ar, 03 n 73.72, or{a"*;"upu-
Merpa Qcs (ra6r. 4) cgelaurr nyrelr cpatsHeFrr4fl ra ua6aro4aelrbrx rroror(on Fcsc reoperr4qecr(r4Mr4 upo{urrnru flpKocrr4 AJrfl arr4x Aar B coorBercrByroqrrx
roqHax. To.rnocrs orr{x orleHor( Hecr(oJrr,Ko Hr{}He, qeM AJrfl 28,l2, r aoarrr-
wrer ottoxo 250/0.

^^rla ra6,,.4 cJreAyer, qro, TaH )r{e KaH r{ MoJrer(yJra rr,rApa,fiHa, MoJre*yJracs, cocranrfler MaJryro_ [pr4Mecb no cpaBHeHrro c *ooexyrori uogr. flpu aronrs o6oux cryqarx ua.6.nro4aerca reufteuqlrfl r( onepexiaroqer{y pocry reMtra
cy6:ruuaqur{ MaJrErx Spanqrfi ro orHorrreHrn, ,, ,e,riry cy6nurraqrara MoJreHyJr
H2o. B Jrr4reparype rro ftoMerHbru aruoc{epaM r-raM r" ygrrroau nafirr,r Aurrr,,xrro MoJreHyJre rrdApaSr{rra. 9ro Kacaerc.fl BeJrr4qr{Hbr Qcs, (u.nu,,qro ro ?r{e ca-
uoe, Qgs), To AJLfl p.EAa r(oMer oHa o[peAeJrflJracb, rr AaHHbre rro r(oMere la.nne.s
IlorTaBror B r4HrepBair auaqeuuft Qss, iloryyeHHbrx AJrn [pyrux HoMer (cu.
L.t.)^):^!tplr DroM R AByx crysa.Ex _ r(oMemr Bpo4{uraa (1979 X) ra Dnxe
(1980) - aBropr,I^[7] taxnre o6parqarot B,rrMa,r,re r,a orepex{arorqurt pocr reM-
ua o6paaoaauus cs no_cpanuenrarc c FIro. Boupoc o rrprriru arorl auonranrau
ocraerc.E ornpbrrr,rM. Boauoffillo, oHa cBr{AereJrr,crByer o roNr, uro o6paaona-
I{I{e MaJr},Ix upralrecefi rraua CS, ra NrHn npor{cxoArrr He B peayJrr,rare-cy6;nra-
MaI{r4I4 rix r73 .EApa, a ts peaxr{r4flx ragoBoro o6rreua B croJrnHoBr,rrenruoft ao-
He BnyrpeHuelt routt, nra60 na rroBepxHocrr,I rrbrJleBbrx qacrr4r-{.

r) Mot,eteynapnutti cocmal eaaoooi tioJwbl rto,LLelnw, f a'rnen no \anrm,n atbm-pafiuo"terutoebtfr u H,aaeil,H,btfr na6,uo0eruufi.. r{ax orr,reqaJrocb B paBA, 1, ni6rrc-
[eHr4rr ]ra <Acrpoue> lt rra3eMHafl cnexrpo{oroMerprrfi iorreTl,r fanneg
rlpoBoArrJrr,rcs c o,4llofi u toir. xre guaSparuoft (1') ra 6rr,rarr.nr cneprparrrrHr,rM
pa3perxeHr4ert. 0ro o6--cro.sr:enr,crBo, a raxrrie HBaBr4oAHoBpeMeuHocr6 na6.nro4e-
uwitt uz HocMoca rz c Seu.nlr (03 ra 06.12) rroBBoir.rrror o6t efiunurr, AaH]rr,re orrrr{-
'recxoft. z ynrrpa{zonerosoft cnextpo{ororrerpr,rr4 14 rrocJre ueo6xogranux pe-
[yxqufi onpel(eJlrrrb MoJrenyJlflpur,rft cocras raioror? r(oMBr Itorrerbr Ha ilrol,rerrr
na6nrogeurnfi.

Ha plrc' 7 npe4craoneH clenTp 4eHrpaflbrrofi ,racnr r{oMerhr fa"lreR, BRJIS-
uarcrqzfi onrr{qecxyro gQ.iracrr, uo Aauurlr,r ua 06.12 ra ynnrpa{uoneronyro o6-
Jlacrr, rro AalrHbril{ ua 03.12 (nyuxruport fiofiasaH raxriie ViD-cnexrp nor{er},r,
roryqeHHbrir 13.12 Ha paccrofluuv 7' or r{eHrpa xouu). B ra6n. 5 riprnneaeuri
ua6nrogaeuble rroroltrr I] MoJreHyJIflpHr,Ix rroJrocax tro Aaurr],ril,I outr,t.tec11oftz y"rr,rpa{rao.neronofi cnexrpo{oror,rerpr.rr.r, rra ocHoBaur4r{ Roropr,rx drrn on-
peAeJreH rfoJreKyJrrJpr.Ent cocrau HoM.bt . I[o.roxrr B rroJrocax troJleKyJt oH, NIT,
US pe[yqrrpoBarrbr sa 06.72 cJreAyrorrlrdM o6paaolr: B roron Forrto_ol aa 0Z.lZ
P:eAerll rollpaBHa, uoryqeHHafi nyrel{ .rrnnertuoft r4HrepnoJr.Frllrar.r Aar{Hbrx Ba
UJ u 13. !2, nocte qero Ha ocl{oRaHr,rr{ AarIHlIx o6oriocrareJrrrH.brx noTor(axB r{eHTpe Hourr (cu.--pyc.-2) 6rrnu onpeAeJrerrbr coorBercrByrorrlr4e BgarreHr4.rr
noror(oB B rrorrocax NH (0-0) u CS (0_0).

,{la oupegeJreHr{.s noJlrroro qr4cJra Iy' uanyuarox{r4x B yHaBarrHbrx rroJrocax
MOJIeT(yJr (uaxo4arqlrxcrr B qrtJrr4HApe, Br;rpesaeMoM B TeJre HOMerr,r 4raasparlrofi
Arr aMerpoM 7') 6:.lrw r,rcroJrbaoBaHbr coorHorrreuua (5) nz l22l:

lg ff (Cr) : 12,9300 * Ie L (A, : +t) -F 2 tg r,
1g 1r (CN) : 12,3778 * ls L (L, : 0) | 2tg r,
Ig 1/ (Cu) : 13,6 * rs L (1,4050 A) a ztg r.

9rra cootnomeHr{.a cB.EBLIBaIor Berl4rrr4uy /y' c rerraoqeHTpr{qecxr,rM paccro.rrgr4-
eM HOMerr,r r (nrrpa}xenurrM B acrpouoMr{qecxrrx egzuuq-ax) r4 cBerr4Mocrbro B
paccMarpr,rBaeiraofi rroJroce: L:4xFL2, rge F - na6nrogaenr,rft uorox, A _
reorleHrpr4qecHoe paccro.sul4e r{oMerbr. Tlcuonrayr r4x, Mhr orrpeAeJrrdJrrr BHa-
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PuC.7. O6ufuft B1IA c1le1rpa qelrtpa.rr,uoir qacrll HoMeTbI farnOs IIo AaIIIIbIM yrr,tpa{r'to-
retonoi,i rI olrrtrqecHoit crlexrpoi[oro]IerprtlI
V.ntrpa(ruoneroBbrfl c[eErp IIpI4BeAeH IJIfI AByx Aar: 03.12 (oIIJJOIIIEaE.Ilr'tnr'rs) u 13'12 ([rpltxosas)'
Onruqecliilit cleHrp floryqe}J 06,I2

seHrax Iy' [.ns yr(aaaHublx B ra6JI. 5lro,neHyl, Koropble rlprlBeAerlbr B ee Tperb-
e1,r CTOJI6qg. Arruro"rrHbllll O6paSOM Ha oCHOBaHI{I{ [pIIBeAeIIHI{x B Ta6JI. 5
ylrr,rpa+I4oJreroBbrx rroronoB B rroJrocax OH (0-0), NH (0-0) r CS (0-0)
6rr,iru oupeAeJreHr,r HolIqeHTp artrr'Ir{ coorBercrByloqux MoJrer(yJr.

flonyuenr.rr,re ranr{M rryre]I Aaur-Ibre o MoJler(yJl.flplro]r cocraBe r(oM],I fioMe-

Tbr |aJrJrefl rrpr{BeAeHr,r B Ta6Jr.5 n a6corrcTnblx r{ orHocI4TeJrbHI{x eAr4Hl'{qax

(lg r\rOH) : b). Tu* ,xu rplrBeAeubr AaHHbre A'Xepna.T-{p- t231 o MorIeKy-

rrrrpHoM cocraBe raaoBoft Hou"r xolreru Bpa4{r'Inaa (1979 .X), ryo1^VleHHr']re
upr{MepHo [Jrfl ra6oto ]fie IeJII,IoqeHrpI,lqeCH-oIo paccroflIlurl (r : 1,224 a. e.),
qTO I4 B CJIyqae I(OMeTLI lanre.g. Mrr nra4ul,r, rITo IIo coAepll{aHl4lo oCHOBHbIX

MoJIeHyJI, Ha6[IoAaeMbIx B olrl,Iqegnoft I'I yJlbrpa{I4oJleroBofi o6racrnx
ctrer(rpa (OH, C2, CN, CB), ErI'r ABe HoMerr,I rroAo6}IbrAPYr APYIY' qro

cBr4AereJlbcTByeT o 6.nrasxonr xl4r{rrtlecHoM cocTaBe I'Ix flAep'

,!-1,

E

\
I \.\
s /u
N

x\\

/

MoreHyrEpHaE tro.rIoca

-11 , 09
oro

-10, t0

-9,49
-9,76
-9, 79

30, 52
JZ,l4
29,9,1.

30, 29

31 ,25
30, 55

-2,1.3
0,00

-2,83

-t,4a.
-2 tl.L

ItoMera
Epon6llrta

(r97e x)

-i,o
-1,85
-2,00

cs (0 -0) l. 2580 A
oH (0-o) )" 3085 A
NH (0-0) 1"3360 A

cN (0-0) 1,3883 A
c3 1,4050 A
cr(1-0) ?,4737 A

Ta6nI,r.qa 5

rs N I tg(ru/^r(oH))lg I (opr/cM,.c)
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4. Ilone4eHrre reMna cy6nrauaqurr Bo4hr
Ha yqacrxax opdrarhr I{o u rocJre reprrreJrrrfl.

Cpanuenrae c peByJrbraraMr,r [pyrrx rpymr

Izlurepec npe[craBJrflror troilyqeuHbre BbrTe ortreur(r.r reMrra cy6nuuaquu
BoALr. Ha puc. 8 npegcranJrelrbr BHaqeur,rrr QH,o r,rs ra6t. 2, a rarlfie pe-
ByJrbrarlr [pyrrrx rpymr rdccJre[oBareleft, ouy6Jrr,rnoBaHHbre r( MoMeHTy Ha-
rrrrcaHr{fl nacroRqefi crarr,r{. Braguo, qro BaBr,rcr{Mocr}, reMtra cy6nrauaquu no-
ALr OT reAr{OqelrrpzqecKoro paccTofHr4.s HeoAHoBHaqrra r4 pactraAaeTcfl Ea ABe
BerBrr - Ao 14 trocJre neprrreJrrrfi. flepnrre roqxr4 na uefi troJryqeHr,r na IUE t2
u 27.09 1985 r. [24]. Bareu cJreAyer ceprrfl r,rg rpex na6rroAeurafi ua <Acrpo-
uet n gexa6pe 1985 r., Ha ocuoBarrrrrr r(oropr,rx (c yuerou AaHHr,rx IUE) 6ruo
ycrauoBJreHo, qro reuu cy6ruMalu4r,r no4rr 6ucrpo pacrer c npra6nuxteHtreM
r(oMerLI n Co;ruqy: Qn,o - r*s. Auaroruqurrft 6ucrpr,rft pocr (Q,,o - r-")
Ao eroro na6;rroga.nc.E y rpex RoMer: Epeg{luru (1979 X), n : 3,7 [25]; Oc-
tuu (19829), n - 3,6 + 0,6 [26], ra 3une, n:3,31271,':ro o6rscusnocr uo-
flBJIeHrdeM y KoMer trbrJleBr,rx I(oM Ir I{x BJrr,rfrHr,reil{ Ha retrJroBofi pe}fir{Nl .sAep
128t.

Puc. 8. Teun cy6.nrauaqrru MoJler(y,'r
BoAIJ B r(oMere lanueg rra paalrblr
reJlr.roqeETprrqecnux paccTofi Er4fl x
.Z - HacroffflIaE cra,N,fl, 2 - AaHHLre IUII
lzL, zsl,;j
3 - Eautrbrc (Arfiorro) [30], (Berr,r-2D [31r
s211

4z 19 r"

B rrrapre 1986 r. (uepee Mecflr{ rrocJre rpoxofl{Aeur,rff trepureJrua) rolrera
Ian.nes rrHTeHcr{BHo na6.nroAanacr, ua IUE [29], a rar)r{e c troMoq},rc HocMr{qe-
cnrrx atrtrapaton <,{morrol [30] ra <Bera-2> [31, 32]. B nocregneM Dnctrepr.rMerr-
re orleHr(a Qrr,o uporaBoAr4Jracb Tpelrrr pasJruqHbrMrr MeToAaMr{. tr{a puc. 8
BI4AHo, qro AaHHbre orr{x rpynn (aa r,rcruroueHrrerr AByx roqen, noilyqenHbrx Ha
atrtrapare <Bera-21) xopo[o Jro]r{arc.a Ha npoAorr}r{eur4e BaBr{cr{Mocrfr Qs,a -
Nf'.

Haxoueq, uocJre4H.fl.s tro BpeMeHr{ rpytrfla roqex 6rrna BrroBr, [oJryqeua Ha
<<Acrpoue> B aupeJre r4 r{roHe 1986 r., HorAa r(oMera HaxoAlrJrac}, yffie r{a BHa-
qvreJrbuou yAaJreurrrr or CotHqa. VIa ptrc, B onguo, qro DTa rpytrtra roqen rle
coBrraAaer c BaBrrcrrMocrr,ro r-3, a pacrroJraraercfl BaMerHo Bbrme ee,

Taxr.ru o6paaou, ua6rro4enrafl r(oMerr;r fa.nne.s ua <Acrpone)) troxaBarrr4,
qro B noBeAeurrrr reMtra cy6nuuaqur{ BoAr,r Ha yqacrxax op6rarrr Ao u flocfie
trepr{reJrrr.fl cyqecrByer .EBHa.E acrrMMerprr.rr. iloAo6uoro po[a acr{MMerprrfl
B troBegeHlru .flpxocrr4 rr paaMepoB xolmr na6nro[aJracb paHee I(aH y calroft xo-
ltetr,r lar.rrer (no BpeM.s ee npe[riAyulero no.rrBJrenlra), Tar( rd y Hexoropr,rx
lpyrr4x KoMer, u ee ilpuqrtHbr aHaJrr.rar,rpoBaJrr.rcr, B pfl[e pa6or. O4ua raa nnx
6rrra yxaaana f(uraureporu [331, o6parr,rnrur.rNr BHrrMaHr4e Ha Ba]r{Hyro poJrb
B TerrJroBoM 6anasce KoMerHhrx .rr4ep norona rerrJra, pacnpocrpaH.Eloqeroc.E Ba
cqer retrJrotrpoBoAnocrrr npr4craflfluqecxoro J]r,Aa BHyrpr, .rrApa. Pac.rerr,r noxa-
BbIBaIor [34, 35], qro Haqr4rra.rr c paccro.rrur,rit nopngxa HecHoJrbKrTx acrpoHo-
Mrlsecxux eAZHrrrI rroror( TelJra BHyrpr, .rrApa r{e Hurrflerca lpene6pemurlo Ma-
JIbrM rIO CpaBHeHr.Irc C TerrJrOBbrM r4BilyqeHr4er.r flApa rd rroTol(oM DHeprr4r{, SaTpa-
quBaeMErM na cy6ruual{I4lo r{oJreryr. CnegcrBr,reM 0Toro flr.rrfle,rcfl TerrJroBa.s
I,rHepIU{OHHOCTL flApa, IIpO.EBJr.sIOqaflCfl B TOtrr, qTO ero TeMnepaTypa r{ TeMII
cy6numaqutr c eAI,IHI4IIrI rroBepxl{ocrl4 [o rreprdreJrnrr rrr4]rre, ser[ Ha rex ]He re-
IUOI{eHTpUqeCHZX p aCCTO.AHT{.IrX rr0 CJr e nep rrleJrr,rfl .

Haprgy c yHaBalIHr,IM Bbrme Ha rro.EBrreHr.rr{ acr4Mr\{erpr4l4 B rroBeAerrrlrr{ r{o-
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Merbr Ao r{ [ocJre rreprrreJrr[fi Moryr cnaBarbc.fl ra Apyrue SaHropu: r4aMerreurre,
orpall{areJlbuofi cnoco6uocrr{ fl[pa nocJre npoxo]r(Aeutrfi neprrreJrarr, palilv-
ql[fi B ero opr{eHTarlrrr{ orHocrrreJrbrro Co.ruqa Ao rr trocJre trepr4reJlrr.E rr r. A.
06 arom cBr4rAereJrbcrByer ror {arr, uro y pflAa HoMer ua6rrogaracb aoI{MMer-
plm trporuBotroJrox(Horo BHar(a [361. Boupoc o roM, Kar(oBa poJIB orux {axro-
poB B cryqae KoMerr,r lanuea, rpe6yer AeTaJrbr{ofo aIraJIuSa sceft cosoxytlHo-
CTU AaHHLIX, IIOJIyqeHI{bIX B XOAe ee HLIHemHeIo trpOXOXtAeHI{fi.

5. lno6anbHhre rrapaMerpbr r(oMerbr Fa;r.nen
r4 ee EaJrr,Hefirnafl DBoJrloqr{fl

flocxourny BoAa ,{BJrfiercfl oArrr4M rra ocHoBubrx KoMrroHeHToB KoMerur,rx
n4ep, uaft4errHar Bbrrrre BaBr.rcr4Mocrr, TeMrra cy6nzuaquu HrO or reJrrroqeuTprr-
qecfioro paccro.srus rroBBoJrfler oI{eHI4rb troJlHy}o Maccy, Tep.EeMyIo rolretofi
Iarrrte.a aa oAHo rlpoxo)fiAeHue. Brruonrufl c yqeroM AaHHbrx puc. 8 I,IHTerpu-
poBaHue oTAeJIbHo Arfl yqacrHon op6urrr Ao rr IIocJle ueprrreJlrrfl, r.rMeeM

Ao treplrrervn LM : 1,5.1014 r,
rrocJre trepureJrla.s LM : 2,2.1014 r.
OrcroAa cylrMaprrafi fiorep.s Maccrrr Ba oAlro trpoxo]KAeurre
LM :3,7,1014 r : 370 Mrlrl. r,
llpuulruar [aJree Bo Brrr{Maurre oqeIrKI4 paBMepoB rApa, [oJlyqeHHbre rrpu

trpoJlerax ltocMuqecxr,rx goHAoB <Bera> ra <,(rxomori, troryqaeM, qro trpfi cpeA-
neft unornocrrr gApa I rlcaf ero pa[]Iyc yMelrblnl{Tcfl Ba o[Ho rrpoxo]HAelrfie
rrpuMepuo na 150 cM, qro coorBercrByer B orHocl4TeJlbHbrx eAllHrrqax

LRIR = 3'10-a.

Cregonatersno, ecJrrr reM[ Irorepr,r Maccbl rrepe3 e[r,IHl4rrHyro trlloqaAxy
troBepxHocrrl flApa coxpaHr4rcrl trpr4 trocJreAyloqux flpoxo?I(fleHl4flx Ira coBpe-
MeHrroM ypoBHe, ro HoMera larre.s trpexparr.rr cBoe cyqecrBoBaHl4e upl4MepHo
.repea 2'105 rer, coBepmr4B onorro 3000 upoxom[euufi Bor(pyr Coruqa.

B 4eficuureJrr,Hocrrr ecr6 ocl{oBaul(fl trpeArroJlararb, qro reMtr cy6nuua-
rIr{E faBa qepes eAr4Hr4rly trJroqaArr MeHrreTc.fr or rrpoxo}r(AeHtrE r( rrpoxo}fiAeIrI4IO.
I(ax uoxaeaJr HeAaBr{o @eppuu [37j, Aauurre o upeAbrAyqr4x trorBJreHllfix r(o-
nrerr,r laruefl cBr.rAereJrr,crByror o roM, qro ee 6necn HetrpepbrBlro yMelrblnaercx
B cpe4rreM na 0,055* Ba o[Ho npoxom4elrze. Tlnrepuperrrpyfl aror peByJlbrar,
Vonnec u BraHpalracrznr [38] Bbrcr(aaarrra rrpe[troflox(er{rre, qro rra[eul4e 6necxa
Molxer 6rrm, sbrasauo yMeubrrrenraelr rrApa BcJreAcrnne cy6nuMaqlllr raaa. ,{,nr
aroro tro r4x or{eHHaM ueo6xoArauo, uro6rt pagr4yc ngpa 6rrr uopagxa 1,7-
2,8 xu tr yMer{brrraJrcfi Ba oAHo npoxo}fiAer{r4e Ha HecxoJrbxo Aec.rITItoB MerpoB.
Bpelra )fiuautr r(oMerr,r (Ao uonuoro rrctrapeHux a4pa) [pld DroM noryqaercrr
upesnr,ruaftuo HopornrrM: 55 -j- t0 upoxoxAeuufi.

Ilocre trpoJreroB KocMusecxux atrnaparos (Bera) u <<,{xtorto>t MLr BHaeM,
qro r4crrrErrEre paBMepH flApa r(oMerr,r la.nnes B Hecr(oJrbxo paa 6olrure,
a yMerrbrtreErre paArryca .rrApa 3a oAIIo ilpoxoH[errr4erro HamuNI AaHIrbrM cocTaB-
Jrfler Bcero or(oJro 1,5 ru (upu rrJrorHocrtr x4pa 1 r/cnr3), sro coBepmeHlro HeAo-
craroquo AJIfl coaAar{rr.tr cnorlbr(o-ura6ygr, BaMeruoro $otoltetpuuecxoro aSSex-
Ta r{a eperrrenntift rrrnaJre - 703 re:r. IloaroMy eAr{HcrBer{Ho BoaMorxuoft upra-
qrasofi oc.na6,neura.a 6necxa r(oMerr,r Molr(er 6r,rru, lumr. yMeIrbIneHI{e reMtra
cy6numaquu raaa r4B flApa B peayJrrrare AerpaAaqr{rl ero troBepxuocrl{, cBfl3au-
uofi c rrarotrJreHr,reM Ha HeM r(pyrrHblx rrbrJleBbrx rracrlrrl lr o6paaonaur{eM yc-
rofiszsofi Mrtr{epaJrbnoft mopru rda ryrotrJraBnrrx [pl4Meceft (o [poqeccax ro-
[o6uoro poAa cM. [39, 40]).

Tanzn o6paaoilr, ecJrrd Ear{Hbre .fDeppuna o BeKoBoNI traAerr.Ifi 6recxa HoMerbI
coorBercrByror 4eficrnureJlbrrocrlr, To aro oauaqaer, qro flpuMepuo uepea 50-
100 upoxorn4ennft r(oMera lan.[e.s [peBparrrrc.E B acrepouAouoAo6noe reJIo
c HrtBr(uM TeMtroM cy6nrauaqnr4 raBa r4 B DroM HaqecrBe 6y4er HaxoAr4Tr,c.rl He-
otrpe4eJrerrHo AoJrroe BpeMfi. IzIa renecrubrx B Eacrofiqee BpeMfi KoMer uogo6-
fisrr.rr ceoftcrBaMra o6ra4aror ABe r(oMerbr: Heyftuuu-l r Aper4-Pvr6 1411.

Anropr,r r.ny6ono rptrBlrareJrburr C. JI. Aaapxy u E. A. E$auony 3a aH-
Tr{Brroe co4eftc:rrue B Texgu{eonoft no4roroBne r4 rrpoBeAerruu na6nroAerzft
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fIpra.norfieEr,re
Ta6uuqa ynr,Tpa{r{oJreroBbrx rroror(oB B lr oJrer(yJrrrpubrx rroJrocax rrprl
ua6flro[enrlrx qerrrpaJrr,Hofi rracrrr RoMerrr laiues c gua$parnrofi i'

Ilorolir.I, 10-rl apr/cMz.c

Aara, UT

03.12 85r. 5,2h
13.12 8tu . 23,5*
23.12 B5r. 16,8
02.04 86r. 20,0
09.04 86r. 15,0
26.0/r 86r. 16,0
27.06 86r. 13,0

4,7 0,2**

27,0 0,6
23,9 0,5
20,0 0,5
4,2 0,2
0,4 0,1

OH
I 3085 A

36,0 0,5
89,8 1 ,0
735,7 1,3
458,0 2,3
394,5 2,1,
99,3 7,2
5,3 0,3

C

I 2580 A

0,5 0,2

2,0 0,lt
3,5 0,4
3,5 0,4
1,7 

_0,2

1.,3 0,2
3,7 0,4
3,5 0,4
0 ,8_0, 2

NI{
x,3360 A

co+
,! 2900 A

C,

?"2320 L

0,5
7,4
1,8
0,7

0,1
0,1
0,1
0rt

0r7
lr0
0,9
0,5

012
0,1
0,1
0rt

* 13 [eHa6pa AJIff qer]rpa HoMerbr BbrrroJlHEJracb Jrrflub rlorouerpnn B fioJroce OII 3085 A. EruH(afi-
urr{rtr H EEpy cn€HTp HoMLr fioryqelI Ha yrJIoBoM paccroEHnr4 1/.

** CpeLreHsa[parr4r]Har ornu6l{a }la6JlloEaeMbrx rroror-ioB coorBcrcrByef crarr,Icrr,rHe fiBaHToB, peu{c-
rprpyeMlrx nprr oErrol\l cHaHIIpoBaHr,ru c[eHTpa (2,5 MrrE).

KoMerr;r lanne.s Ha AC <Acrpou>, Aoxropy X. Beuxapgry (OPI) Ba upeAo-
cTaBJreHI{e AaHHbIx 06 yJrr,Tpa{lroJreToBr,rx uoJrocax HeKoTopbrx I\{oJrel(yJr,)
A. C. Muqneruuy Ba troMorqb rrpra Br,]rrorHeHr4rr MoAeJr],Hbrx pacqeroBrj
H. B. Ituceuesoft Ba troAroroBxy raJrJrrocrparr{BHoro Marepr{aJra.
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v,qH 523.7

EHEPIETUT(A TEIJIOBOIO ITCTOTIHITT(A
B BbICOK O TE IVIIEPA TY PHOIit BCIIbIIIIEIIHOIiI II JIASME

A. C. AugpeeB, A. I. I(ocosu.ren

' B oAuoMeprrorr Hecraqr4olrapnou nplr6nlrxteu:u.r4 c yqeroM af$exrou rracl,rrqeulrfi reIr-
JIoBOIO IIOTO(a I{ EaIpeBa IIOEEoIO I{OMIIOEeIITa IIJIaBMLI BbIIIOJIEeEO qIICJIeEIIOe MOAeJII'IpO-

Barrue flpoqeccoB BbrAeJreEr{fi 1r fiepeEoca srreprrrr{ B BlJcoRoTeMnepatypaoft rlJrasMe

(Te - 107 l\, n, - 1010 cM-3) Bo BpeMrr coJrrreqgbrx Bcrrbrrlren.

floraaano, qro rpr,r 6srctporrt oueproBbrAeJrerrlrl{ c xapamTeprbrM BpeMeEeM to { I c
TerrJroBafl areprr.rfi pacrrpocrpaHfierc.r B Br{Ae 6eryrqero roMrleparypEoro rrM[yJIrrca
,c Epy161y rrepeArrr,n{ {ponrou. B c.nyuae flocrerreuuoro BbrAeJrerrlrg Dueprrrr4 (to ] 3 c)

$oplrupyerc.a rerrJroBax BoJrEa c MoEororrlrbrM pacflpeAeJleur.reM TeMtreparyprr. Onpegereuu
BaBr{crrMocrrr cpegueft c(opocrr,{ pacrpocrpaEr{fi BoJlrrbr or BeJII{qirHbr I,I TeMrIa BBTAeJIe}IIrtfl

oueprr{rr. Haiigeno, qro cropocrlr 900-1600 KM.c-1, IraMepe}rrbre s [2], [orysarorcfi rrpr
B6rAeJreEr{r{ Drreprrrr{ (2,5-3,5) .1030 epr 3a BpeME 7-10 c. flponeAeuo RaqecrBeEEoe
'colocraBfieur,re c na6uro4enr,rfiMn rretoropblx xapanTeprrcrl4n pelrrreuoBcnoro rrBJIyqeErrE

IIJIABMbI.

ENERGETICS OT'HEAT SOURCE IN HIGFI-TEMPERATURE PLASMA OF SOLAR
FLARES, by A. S. And,reeu, A, G. I(osouicheu.- A numerical simulation of energy
input and transfer in high-temperature plasma (Te-L01 H, ne- 1010 cm-3) are carried
out by using one-dimensional non-stationary approximation. Heat fiow saturation and
ion heating have been taken into account.

It is shown that in the case of high input rate (with the characteristic time to { t s)

thermai energy is transferred by a running temperature pulse $,ith a steep front. Other-
wise, in the case of gradual energy input (to ) 3 s), the thermal lvave with a monoto-
nous temperature profile is formed. The average velocity of thermal wave as a function
of total energy and input rate r,vere calculated. Theobserved velocities 900-1600 I<m,s-l
[2] correspond to total energy input (2.5-3.5) X 1030 erg duringT-10 s. A qualitative
comparison is made bet-nveen the numerical results and the observed parameters of X-ray
radiation during solar flares.

Mrr upogorxraeM Haqaroe B [{i r{ccJreAoBal{rle retrJroBllx trpoqeccoB B coJr-
HeSHbrx BclBrrtrKax. Tlcxogulrrr Marepu aJroM rrocJryHtr4Jrr{ pe3yJrbrarbr Ha6rlo-
Aerrr(fi BctrbrrrreH B pelrrreHoBcr(oM Al4atraBoHe rIO trporpaMMe (IoA coilI{eqEoro
Mar(cr{MyMar, 12-41. B [21 upr,r troMoql4 ycraHoBJrelrHoro Ea cnyrlrr4He SMM
peHrreHoBcnofo clel(rpoMerpa flBo6paffieHr(tr c BbrcoHI4M yrrroBbrM paBpelle-
uraerr (-8"; Ea6[roAarocb paaBr4Trre Bcubrmen B Mfirnor\f perrrreuoBcr(oM Ar{a-
rraaoHe (3,5-11,5 naB). Bunrc o6Hapyxeubr relrJroBble BoJIHtr, noropbre pac-
IIpOOTpaHflJIEOt' OT M0OT IIepBusEOIo DbIAeJIeEuE AIIeprI4lt Co cHOpOcTrrO 900-
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1600 xu.c-1 BAoJrb KopouaJrbHr,rx apoH, BarroJrueHHbrx u,naauoft c reMtrepary-
pofi - 107 It rr Kor{rleHrpaqlreft EJreHrpoHoB - t0t0 cu-8. Orxpr,rrrre retrJroBbrx
BoJrH B lrlruynr,cuofi Sase ncnrturex AaJro y6egrare;nrnoe cBr4[ereJrbcrBo cy-
qeCTBOBaHl4fl I(Or\{[aHTHOIO T0TIJIoBOIO I4CTOTIHIII(a B BbICOKOTOMIIeparypuoft
rrJragMe, o6ecue.ruearcu{ero peHTreHoBcxoe r{BlyqeHr4e Bcrrhrrrrex. B [3, 4] ua
ocrroBe AaHHhrx peHrreHoBcxrrx cner(rpol{erpoB na 6opry cuyruuxa P7B-1
LrByqeHo npeueun6e paaBrrrr4e Bctrrlrlren r4 [oryqeHr,r apryMeHTbl B rroJrr,By cv-
qecTBoBaHI4.E [ByX paBlUqHbIX peE{I4MOB AHeproBbrAeJrer{rrfi, rrpr{ oAHoM r4B Ko-
Topbrx na6nro4aercfl rrpelrMyll{ecTBeHHo M,grKoe perrrreHoBcHoe rr3JryqeEr4e
(1-10 xeB), upn ApyroM - )r{ecrr(oe (10-100 xaB). tr{ur,lMr{ crroBaMu, rro-
HASAHO, qTO BCIITECKI{ ?fiECTITOIO I4 M,EIITOIO PEHTIEHOBCKOIO I43ilYtTEEU.fl B IIT[-
nyrscnoft { aa e n currrunu o 6yc.r oB JreHbr p aB JrrrqHr,IMr4 np oqeccaMr/t aEeproBbrAe-
ilertrrrl flporer(arorqr,rMr{ B paaHr,rx o6renrax rrJraB}rrJ. I(poue roro, ycraHoBJre-
HO, qTO CyqecTtsyeT Mr{rrr4MaJrbHoe xapaHTepHoe BpeME HapacTaHrr_fr rroroKa
I,r.srnoro pelrrreHoBcxoro rlaryqetrttfi - rrprlMepr{o {3 c, a rar}r{e eepxnraft upe-
neJI BpeMeHr{ pocra AJrfl rrorona }r{ecrxoro peHTreHa. Ha ocHosaHrrr4 arr{x pe-
SyJILTaroB n [4] sHcxaBano rrpeAloJro]r{eHrre, qro cyrqecrByer Hprrrraqecfioe
Bpelrfl BbrAeJreHlr-E rerrlrosoft aHeprrrr{, paBHoe rrpr{rlepHo 13 c, xoropoe paaAe-
r-fler peuTreHoBcr{oe rraryqerrne Bclburresroft nraaurt Ha }Hecrxoe rr Mrrrxoe.

H arua B aAarla co cTor4T B r4ccJre[oB arrrrr4 Teop erra.recxoft MoAeJrr{ Br,rAeJr eHr{fi
rr pacrrpocrpauer{rr.fl reunosoft aHeprrrr4 B Bbrconorer\{[eparypHofi scnbrrile.ruoft
rrJIasI,Ie. flpeguonaraeTcf, qTo teunonoft r{cToarHr4n HarpeBaer rrper4Mytr{ecT-
BeHHo aJreHTpoHHErfi norunouenr [JraBMbr r4 cocpeAoroseu B o6racrrr c xapan-
TepllbrM paBMepoM, r{ar,ruoro r{eubrur.rM AJrr{Hbr apHr.r. On BaAaerc.s [ByMrr oc-
rroBrrbrr{rr [apaMerpaMra: nornofi euepruefi Zo ra npeue]rerf ee BrJAeJreHlra T0.
Brrnoc rerrJra ze o6racru DrreproBbr[eJreHrd.rr ocyqecrBJrrrerc.E aJrexTponuoft
TetrJronpoBoAHocrr,ro. Teunouepeuoc - oArru rrB Begyq?rx rrpoqeccoB, otrpe-
AeJr.fll0rqrrx IIapaMeTpbr I4cToqHr.rKa peHTreHoBcnoro I43JryqeHr4.E BcrrblrrleK,
r,r rro3ToMy BalIteH nr,r6op a4eHratnofi Marer[arr4qecHoft lroAetr{ AJrfl ero olzca-
IIM'[.

Itax orueqaJrocb paHee (uaupulrep, n [5-91), B paapeir{eHuofi srrcoxorerr-
ueparypuoft rrJraBMe Balr{}rbrMlr oHaBbrBarorc.E pextr,rMbr, r(or[a tlapyruaercfl
r(Jraccr,rqecnr,rft aaxou qra{sysuoro rerrJrofieper{oca- saxoH (Dypr,e, garoquft
I{epeaJrr,Ho 6o"nr,ruue B}raqeHrirfl rerrJroBr,rx rroror(oB. B 15-Bj 6rr.rra o6ocnoBana
MOAeJrb, Orrr4obrB aeMas cracreuofi rranep 6o.nnuecHr{x yp annenrafi AJr.E TeMtrep ary-
pI{ I4 trOTOr(OB TerrJra, r(oTopafl yqr,rrr,rBaeT rroAaBJreHr4e TenJrolepeHoca TaM,
rAe cyqecTBeHHr,r KrrHerr4secHue a{{erft,r. Oco6euuocrblo AaHrroft ua:reMarra-
secxofi MoAeJrr4 .rrBJrrlrorc.tr pagpbrBlrrJe perxeHrafl (uaua y4apnrrx nonn). tr4ccte-
AoBaHue {r,rara.recxoft [prrpoAr,r pagpbrBHbrx peruenr.rft [6, 10, tI] uorasailo, qro
sarHHoft npuvr,ruofi orr(Jronelru.tr peaJIBHoro relJronepeuoca or Hilaccr4qecxofo
cJrylr{I4T nos6yxgeulre B BrilcoHoreM[eparypHoft fifla3iue r{oHHo-BBynoBbrx no-
.ne6aur.rfi. Vqer: Hrauerrrr(r.r BaarrMo4eftcrslrx aJreHTpoHoB rr r{on}ro-BBynoBbrx
BoJIII IIoBBoIL4I rroilyquTl BartO]IbI TeIIJIOrrepeHoCa B o6naCT.Ex Co Cnepx6onr,-
rrrl4Mllt rpa[I4eHraMr{ TeM[epaTypEr, r(oTopr,re peryJlflpI4syroT paBp];IBHbre perue-
]J,rttr fr fiplrBo[flr r( HoBbrM suar,ruecxunr a{{exrau. Hanplrmep, Ha retrJroBoM
{poure ocyqecrBrrflerc.Er rdrrreuczsHrrft HarpeB r{oHoB. OnuaHo e [6] 6rrno rro-
KaBalro, qro paspr,rBHDre pellleEraa (rax )fie fiaK r,r B cryuae yAaplrbrx nonn)
xopoltro orrl{cbrBalor rerrJroBrJe BoJrrrbr co crpynrypoft {poura He3aBrrcr{Mo or
4eranefi MexaHr{BMa peryrrflpr43ar{rrr,r pellleHrra. floaronry, HaH r{ n [1], nrrr rpra-
MeM 3a ocuoBy orrrrcalrll.a relJrofiepeuoca B Bbrcoxorex{[eparypuoft conueunoft
rrJrasMe MareMarr4secHyro r{oAeJro [5], Horoparr Br,rpa]r{aerc.fl cr4creuofi 4n{{e-
penr{r4aJrr,H},rx ypaBrrenraft rrnuep6oJlr{qecxoro rr,rna.

1. Ocuoeubre ypacr{eHu.ff

By4eu paccMarplrBarrr rrpoqeccbr BblqeJreHr,rfl r.r fiepeHoca rerrJroBofi anep-
rI4I{ B r(oponanluoft apxe, o6paaonanuoft craroroft rpy6roft Marr.rr4rgoro 11oJr.fl.
Hara6onee .ar[(t_entnrnr{M MexaHr.rBMoM rrepeHoca BHeprurr B rrJraaMe c reMrrepa-
ryport - 70? I{ ra nnornocrr,ro -1010 crr-s .qsu.Eerca snexrpollHarr rerilonpo-
EoAHocTb BAoJIr, cr{JroBtrx ttuH,mfi },IarHrITHoro uons, flocnoJrBny trolepel( Mar-
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Hr4THbrX Cr{JrOBr,rX lrfrfrrlft TetrJTOtrpOBOAHOCT], TTOAaBJIeI{a, TO ypaBlreHrrE trepe-
rroca MolnHo BatrrrcaTb B oAr{or{epHoM trprr6JrrrmeHrru c IIpocrpaHCrBeIrHoft r(oop-
ArrHaToft #, EatrpaBJreEHoft BAoJrb apHu. flprr uepecqere napaMerpoB, I(oropbre
B oAnoMeprrofi rrro4enu otrpeAeJr.srorcfl Ha eAr.rHral{y trJroqaAra, r o6rertuble BeJrra-
quE6r trpuMeM urfl otrpeAeJreHHocTr4 B cooTBeTcTBr4r4 c AaHHhIr[n ua6;uoAeuIaft
rrJroqa4b ceqeurl.fl apr(rr paBnoft 3.1018 cu2. XapaxrepHafl AJrrrHa apnlr Z:
: 1010 cn.

flycrr MonlHocrb retrJroBoro ucroquuxa a : a (r, t) an,ntercfl, rro HarxeMy
trpeAtroJloE{eHr4lo, syunqzefi JII{mb rrpocTpaHcrBeHHorl xoop4Iauarll r{ BpeMe-
utr, rorAa ypaBueHr4.fl TenJrotrepeHoca r{Melor Br{A [1]

AT^ AIII^ g
ntu -af + -# + -r nk(T;-Ti) : Q (r, t),

AT. q nlc(T -7.\n'u-vf -+-ff:0,
'"q

(1)

AW AT,_; *Welx_fi:0,
.l\e n -- 71" : z; 

- 
HOHI{eIITpaIU4.fl BJIOI(rpOHOB II I{OH0B B troJIHoCTbIO I{OHI4-

sosauHoft rogopognoft trJIaBMe (upuuecr.r 6o.nee r.ax{eJrr,rx DJIeMeHToB He yqu-
rrrnaeu), cv : 3l zk - TerrJroeMrocrb B pacqere Ha oAHy qacrnr{y, W" - etexr-
pounrrft reunosofi rroron, T 

" 
v. T , - TeMrrepaTypbr sJreKTpoHHoro r{ I,IoHHoro

r(oMtrolreuToB rrJra3Mbr coorBercrBeuHo, Teq - xapaxTepHoe BpeMrI o6lreua
adepru.aur Melr{Ay eJreKTpoHaMr{ In IroHaMrd, T - BpeM.s peJraxcarlur,r rerrJroBo-
ro troror(a, x - xoa6$rr{r4eHT TetrJrorrpoBoAHocrrr. Ilogpo6uoe o6ocHonanrae
gauuofi MareMaruqecxofi uo4enll TerrJrouepeHoca n xopoualr,noft rrJraaMe'
a TaH)fie BbIpaxeHIIfl EItfl "leqt "E a x EtpuBe4eur,r n [tJ.

Morqnocrr r{croqrrrrra retrJra BaAaBalracb B cJreAyrcIqeM Br4Ae:

Q @, t) - EoL (t - to, ro) A (e, lo),
f[e

A (, - to,"ro):-1 - exp [- (t - to)zlfi];_. toV fr

L (u, tu) : #exp [- r' lt|];
?@(' ('

B, : ) ) Q (r, t) d,r dt - r(oJlr,rqecrBo aHeprr4lr, Br,IAeJlflron{efics ua eAI4IrI4qy

ooo**? o?trepeq,oro cerre,r4f apr(r{; 'r0 - xapa*rep,oe BpeMfl BrreproBbr[e-
neur(fl; fo - uolreur BpeMerrrr, n xoropr,rfi [ocrrrraerc.E Mar(cIdMaJrbHa.E a,Iotq-
HOCTb r40roqHflfta; lo - xaparrepurrft pasMep o6.nacru sHeproBbI,qeJIeHl{fl.
34ecs Mbr He r(oHr(perr4ar{pyeu {raauqecxylo npupoAy renrloBoro ucroqHrdra
r[ Jrrrmb trpeArroJraraeM, qro ocrroBHafl AoJr.E SHeprIdI4 trepeAaercrl aJreHTpoHaM,
I(ar( aTo floilyqaeTcfl Bo Muorr{x MoAeJr.Ex colHerruLlx Bctrbrlrren. Ha.{aflburre
I1l rpaHrtqHbre ycJroBr.r.tr SaAaBaJrr,rcb B Br{Ae

Tr(r,0): Ti(r,0) : 7o: corlst, Wu(*,0):0;
W" (0,1) : 0, T" (L, t): To.

Orlreruu, sro B raxofi trocrauoBr(e Haura BaAaqa auaror[sHa xJlaccuqecHoft
saAaqe o cr{JrbHoM retrJroBoM napune [121.

tlucnennrre pacqerbr BbrrroJrHeHbr rrpr{ cJreAyrorqr4x BHaqeHlrflx [apaN{erpoB:

lo: 108 cv, L: 1010 cMt n:2,1010 cu-8, fo : 3"0,

To : 0 -- 15 c, Eo : 3.7011 -- 3.L012 apt'crt--2,
qro npu trJroq,aAr4 rrotrepequoro ceqeHl4ff 3.{018 cu2 cootBetcrByer noruoft
aHepruu 1030-1031 apr. B cilyrrae ro : 0 - MrHoBeHHoe DHeproBr,rAeJreHrre -HarpeB SaAaBaJrc.E B rlaqaJlblrr,Ix ycJroBr{.ftx

T,(r,0):7, * * t@,lo).
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5.ru-! x

O Z / z.//-1w

Puc. 1. Sasrcur4octu refiJroBoro rrorol(a I7, u aaenrpouuoft reuueparypnt T" or r(oopArrEa-
Tbr a B lrocnoAoBareJlbEhre MoMeETbr BpeMeEtr uepea 2,5 c trpE MTEoBeEEoM BhrAeneurrrr
eueprtrE Eo : $.16rr Epr.cM-2 (W" a egunu4axn}sl7,2 opr,crr-2.c-r)
Illrpr.rxtr yrnrrlpHhrMri rltnuaMq fior(aBaurr pacqerlr rro [ro4eJrrr l(arvrn6euta [9]
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Pue,2. 3asucut{ocrra TetrJroBoro rrorona Wr, e,rrer\Tpouttoit T, (cunournnre nrnuu) I{ r{oE-

Eioft Ti (mrprxonue nuuuu) TeMleparyp or r(oopAl{r{arbr^z^B rlocJreAoBareJrr,Hlile MoMeErr,r

BpeMeEu uepea 2,5c trpr{ BbIAeJreEulI aEeprxn Eo: t012cpr'crr-2 3a BpelrE ao:1 c
(il" n eguinqax 100/7,2 opr.crt-2,c-r)

,J.44



-7- /o-a', tfr
Puc.3. To xte, qro Ea pilc.2, ro: 3 c \tr! n e eAr.tgrrqax t0e/8,6 apr..cu-2.c-1)

2. Peaynrrarbr pactreroB

I{a puc' t upe4cranneHbr pegyrrbrarrr pacqeroB rrpr{ Mr}roBer{HoM BrJAeJre-
Hlarr-Dueprrru Eo:5.1011 apr.clr-2 B oxpecrrrocrr{ Torrnr4 r:0.

Xapaxrepnaa oco6eunocrE, [oryqeHHoro peue]rr{.rr - pacnpocrpar.reHr4e
TerrJra-B eaAe 6eryrqero reil{[epa?ypH0r0 r4MfryJrbca c HpyrbrM o"p-"arrr-, spou-rou. B MoAeJrrn l{aun6en.ua, r xotopoft coxpaurrerca Hlaccuqecxrzfi aaxos reu-
JrorrepeHoca r,r BBo[r4rc-E yMeHr,rxerrr4e xoo{slrqraeHra rerrJrofipoBo[Hocrr,{ [pr4
6orr,rrax rroro*ax, aroro arlsefira Her. Itur, byaa, Br,AHo za 4arruefirudro
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/ Z 4 , .r'//-',r,n
Puc.4, To lre, qro Ea pfic, 2, To : 5 c (W" s eAI{EI'rqax 10s/3,6 Dpr'cu-2'c-1)

O6oy?fiAeuug, BoJIHoBOft xapanr:ep pactrpOCTpaHeEIIfi TeuJIa rrMeer Ba,fiHoe
Bgaqeuue [Jrs urlreptrperaqu[ ua6nrogeunft peErreuoBcnux BcuJrecr(oB. flo-
oroMy Heo6xoAuMhr AaJrbueftmtre trccJreAoBal{Ilfi trMtryJlbcl{oro pemuMa retrJI0-
trepeEoca B BblcoxoTeMtreparyprroft paapemeHEofi trJra3Me.-?IntepeCuo, qro rroAo6HOe .flBJIeIIue O6HapyE(eHo B Jla6o^p-aTo^publx al(cfiepI[-
Megrax tro uByqegtrIo retrJloBblx cBoficTB rBepAblx rel h3l. Oxaaanogr, uro
pactrpocTpaEeHl{e TetrJIa B BIIAe TeIIJIOBOIO I{MtryJlbca trpoflBJIfleTcE B Tex
cryrraflx, r(orAa cpetrHflf AJrtrrra cBo6oAHoro upo6era aJler(rpoEa r{Jru doEoEa
cpaBEr{Ma c pasMepoM o6paBqa, raK rrro Hapyraercfi gu{{yaurrft xapaHrep
TerrJrorrepeuoca. Barrtuo, rrro gr(cueprrMeETaJrBrrBre peByJrBTarBr xopomo corJla-
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'/ 2 / 6 z.,r/-t,cu
Puc. 5. To lxe, qro Ea pu.c, 2, ao: 7 c (lVu s eAr{Hr.rqax 10e/8,6 apr.cy-2.c-1)

cyloJcfi c pacqeraMll r{a ocHoBe MareMarr4.recnofi r{o[eJrra, auaJrorr{qHofi (t),
- Hax Br4[Ho rra pl{c. t, alrnnraryAa 6eryqero reMneparyprroro r4NrtryJrbca,
oblcrpo yMeHbrrraercfr lr no [pomecrBr{Ir HeHoroporo BpeMeHr{ paclpocrpaHe-
Hr e retrJla Epr4Hl'rMaer Hraccl4qecxr4fi xapaxTep c rlouoroHurru npodtuJrer,r reM-
treparypbr.

lla prac. 2-6 noraaa,br pegyJrbrarbr pacqeroB nprr oAHoM r.{ To}r ine BHaqe-
uur.r nonuort alreprr4r4 rlcrorrur,rxa Eo - lgtz Dpr.cM'r, Ho AJr.tr paaruqur,rx xa-
paxreprrbrx BpeMeH BneproBbr[eJreur4fl To:1, 3,5, 7 v 10 c. Cpaouuna.rr ETtr
pr4cyHltr'I MelI{Ay co6ofi, Mo}ItHo rlpocJre[LlTb, HaH r{BMeH.serc.s xapaKTep reuJlo-
trepeuoca npu yMeHrrrreHr4rr rel,rna eHeproBbrAeJreurr.E. Ilpra ro 7_B c ycraHaB_
ilI4Baerc.s pelr{r{M c I\{o}IoroHHr,IM pacrlpeAeJleHr4eM TeMrreparypr,r IIo trpocrpaE-
:t?y,, B aTfix cryqaflx pexreur4rr Becr,Ma rroxolr{rd Ha Te, Koropbre Mbr uolyqailrr
a tlJ' paccMarpxBarr 3a[asy npr4 BaAar'IHoM I43M0H0HI4I4 reMrreparypbr Ha rpa-
Er{qe pacqeruofi o6nacrra.

flpra conocra,,ilertmm peayJrbraroB AJrfl pa,irr4liHblx r0 BalI(Ho orMerlrrb, qro
cnopocrb pacnpocrpaHeHu.s retrJroBoro Sponra yMerrbrrraercfl c pocroM T0
IrJ npoMe roro, coHpaqaerc.tr paccro.Elll{e' r(oropoe [poxoAr{T TerlJroBafl BoJrIra.fla pl4cyHnax xopouo Br4Arro, qro retrJroBoft {pour coxpaH.Eerc.fl Jrtrrrtrb Ao otr-
peAeJreHHOrO MoMerrra BpeMeHu, trocJre Koroporo llpoqecc HaqecrBeHHo troxox(

r. /17-t
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6 z' //-t, ctt'

Puc. 6. To rxe, qro Ea prrc. 2, ao: L0 c (lV 
" 

ts eArlrlrqax 100/3,6 apr'cr'r:z'c-r)

Ha trpocroe pacrer(aHrre retrJra - r{SBecrHoe HraccullecHoe perreHue ilm]defr"'
HOIO ypaBrreHu.E TerrJrorrpoBoAHocTrr.

AuafiornsuEre pacrrerbr AJrfl Apyrr.rx tsHarrelrrrft Eo uoanonuJrld ycrarroBurr,
SaBr4CrrMOCrr4 CpeAr{eft cRopocrr{ paclIpocrpaHeHr4rr retrJloBoft BOJII{br Or trapa-
MerpoB r,rcroqurrna Eo u ro, Cpegnna cxopocTb orrpegeJr.flJracb B cooTBercrBl4r4

c [1] u [2] xan D : LLlLt, rge LL - paccro-
.flHue, Ha r(oropoe pactrpocTpaH.flercfl TetrJroBoft

{pour (oupe4e,nneinr,rft uo troJro}fieHr{Io ypoBHfl
reMrreparypr,r 1,5'10? It)Ba BpeMfl Af or Hasara
SHeproBr,r[e ilelllf fr Ao MoMe]ITa, rlp eAltrecrByro-
xlero ocraHonre rlponra. Ha prac. 7 [oxaaanrr aa-
Brrcr{Mocrr{ D ot :-oAr.E paarr,rqublx SHarreHufr Eo.
Tax xax aa$raHcuponaHlrbre B Ha6rroAeuunx [2]
CHOpOCTI{ TeTJIOBLIX BOJIH COCTaBJLEIOT 900-
1600 xu.c-l, To yrl prdc.7 uaxoAutr, qro coor-
BercrByloque BHaseHu.E BeiluslcH Eottto pas-
Hbr (0,8-1,2). 1012 apr .cM-z n 7 -10 c. flpu
rrJrorqa[[ uarur.msofi rpy6rz -3.1018 cuz uo,n-
Ha.fl SHeprI4.fI TerrJloBoro ucTosHuHa cocTaBr4T
(2,5-3,5)'1030apr. Omterunt, qro trpu or{eHr(e
lapaMeTpoB TerrJloBoro ucTosHuHa Mbr He pac-
cMarpr,rBaJlr,I BHarrelllrfl -80 < 1011 apr'cn-2 u
to) 15 c, Tar( HaH B erux cryqaflx rerrJloBafl
B O JlHa p a CIIp Ocrp aH.Eerc.E Ila p accToEHtrr-fl , MeHb-
rurae na6uroAaBlrrflxcfi 121. flctro, qro orleHl(a

/

2

tZ t /O uo,t

Pnc, 7. Sanr,rcuruocrr.r cpe4reft
cnopocrrl renlrosoft sorsnr D ot
To A.rs sraseslaft Eo : 3.1gtz'
1,5.1012; 7012; B.i0t1 ra 5.
.1011 opf.cM-2
Coornetcrnyroulfie ftpr{Bbre pacrroJro-
,I(EIIbI TOCJIEAOBATEJIbHO CBEPXY BIII,I3
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?uc. 8. Sasucrll(oorfi or
BperleEr.r uancnutam,uoft
cnenrponuoii TeMrrepary-
pbr 7-o*(crromubre Jrr{-

wrtr) tr rtep evtrcwru ME
.AJrfi Erecrr(oro peETreEa,

T e >/20.707 1{. (unpraxo-
arre), u MErKoro perrrre-
w.a, Tu : Q0 + 3) '106 H
(unpaxrynnrnpuure), E6 :
- 1012 opr. cM-2

{L*"lo-7C,6-3,c-5,
.e-7,0 

-ro:10 c
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zo /o 60 Bo lt lt 61 8t t.c

trapaMeTpon Eo t T0 3aBr4cr4T oT r(oHrleHTpaquu rrJraBMbr, oArraKo rrylnHo
[4N,Ierh]iB Br,IAy, qro Bbr6parrHoe HaMr4 BEaqe]HU.e ne :2,7010 cM-3.flBrflercfl Tyt-
,rrr4qHbrM AJrrr BcrrbrrrreH, otrucaHrrblx B [2], rr troaToMy HafiAeHHr,Ie B]f,Acl)]g{V.fT Eo
'I4 T0 MOlItHo paCCMaTpIIBaTL HaH XapaHTepHbIe fiapaMeTpli I4CTOqHI4Ha TeIJIO-
'BoIi eHepr[r4 BcrrbrmeH.

C qenrrc cotrocraBJlerlr{fi r[o[eflrl BblcoxoreMrreparypHoro retrJroBoro rrc-
'TOqHI4r(a C [arrHbrMr4 o BpeMeHH6M II0BeAerrr4r4 BcIIErIIIeII}Ibrx peHTreEoBcnrrx [o-
TOItoB HaM[ paCCqI{TaH];I SaBI{CI,IMOCTII OT BpeMeI{I{ Mep DMI|CCafr. IrJraBMbr C TeM-
treparypoft (20 + 3).106 H, u3ryqarcr{eft B lr.srnor4 peHrreHe, rr rrJraBMEr c
T"> 20.106 lt, [arcqeft mecrnoe peurreuoBcxoe r{Bilyqerrrre, r(oropr,re coor-
'BercrByror rTBMepeHr4.Er\{ cileHrpoMerpoB Ha crryrHr{He P7B-t [3, 41. Peaylrrarr,r
tror(aSaHbl Ha pr4c. B. Baxtno oTMeTr4Tb, qTo B cilyqae 6r,rcrporo BbIAeJIeHT{.E
aHeprr4rr (to: 7 c) uuTeucuBlrocrr, r,Ifirr(oro per{TreHoBcHoro r43ilyqeHurr cy-
qecrBerrHo MeEBrrre, qeM [pr4 MeAJrerlHoM orreproBbrAeJreHriru (ro ] 3 c). Itpo-
Me TOIO, Br{IHO, qTO BpeM.E HapaCTaHrLfI trOTOHa M.rrrHoro peHTrerIoBcHoro r43-
ryqeHufl Bo Bcex cryqafix 6onr[re 10 c, uro corJracyeTc.E c [aHrrr,rMr4 Ha6rro-
geuufi [4]. Ouuaxo r{B rramrlx pacqeroB He cJre[yer, qro BpeMfl rrapacragr{rr
Mepbr gMI4ccI{Ir rIJraBr{Er c T"> 20.106 H cyrqecrneHr{o MeHbrrre coorBercrByro-
rqefi aenuuraur{ AJr.n T":(20 -1- 3).tge H. Boauorxuo, qro Ailrr 6oree rosrofi
xapar(Teprtcrrrnrr rrorora ?r{ecrnoro peHTreHoBcHoro rrBryrreurrr ]reo6xolr{Mo
yrluTbrBarb SaBI4cI4MocTr, IroHaBaHIiIfi penrrenoacHoro Cuer(TpoMeTpa oT TeM[e-
parypbr zsJryqarcrqeit unasurr.
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3. Brrno4nr

flpu uracreuuoM MoAeJrr,rpoBaur4r{ aHeprerrlr(r{ TetrJroBoro ucroqnl,rna B BBr-
conoreMtreparypuoft Bcrrl;rlreqnoft uraerre [oflyqeHbr cJIeAyloque peByJ]brarrr..

1. Iloxaaauo, qro B 3aBr,rcr4lIocrr4 or cnopocrlr aneproBbrAe ilerufr
BOBMO?nHbr ABa r(aqecrBeHHo paSJInqHbIx pelHI4Ma renJlonepeHoca: trpu,
6rrcrpou oHeproBbrAeJrer{r{r4 ("0{t c) Soprrrupyerca 6eryrqzft srrcoxore},rnepa-'
ryprrrft rrMuyJrE,c c HpyrbrM nepeArrr.rM Sponrorrr; rrpl4 MeAJreHrroM BErAeJreErrE

aHeprulr (t, { 3 c) nepenoc ocyqecrB lrtrercn reurosofi soruofi c Mor{orounbrM
paclpeAeJreurreM Ter\{treparypbl. llpuuenr Bo BropoM cilyqae I4HTeHctrBHocTr}.
r,rSilyqeHuE trJraSMbr B NrErr(oM peHmeHoBcnor\f AI4atraSoHe cyqecTBeHHo BBrme,.
qeM B IrepBoM.

2. Cxopocrb retrJroBbrx BoJrH BaBrrcr{r or napaMerpoB TelrJroBoro ucroq-
Hr4r(a: HoilusecTBa oHepfr.rr.I Ha eAI4Hr{uy rlilolqaAlr trotrepeqHoro ceqeHtrfl apHlx
-Eo ra npeneHrr aueproBbr4eJreHr{flt6. IIpu EilexrpoHEoft xouqentpaqrru trJraBMEr
rue : 2,1010 cM-8, na6,rtoAaeuofi cxopoctr.r retrJroBbrx soru 900-1600 rrrt.c-1
[2] coorsercrByror BHaqeHufl B0 : (0,8-1,2).70t2 spr.cna-z (nonnar aHeprEE
(2,5-3,5).1030 apr) E rs : 7 -+ 70 c.

3. B parvrmax paccMoTpeuuoft MoAeJrr4 rlroE(Ho o6r,xcnrarr, Eer(oTopbre oco-
6enuocru peuTrelroBcnoro uBilyqeHr{E Bctrbrmen:

a) nauecrneHrroe paBJrtrque paaBurr,rfi Bo BpeMeHrr BctrJIecHoB ?r{ecrltoro-
r4 MflrHOrO peETreHOBCfiOrO UBilyqerlrlfl, flBJIflr0rqee0E, BepoflTIro, cire[cTBueM.
AByx paBJII4qHbIX pe)fiI4MOB TetrJIOIIepelIoCa' yfiaBaHI{LIX Bblme;

6) nrunuualbEoe BpeMfl HapacraHrrfl uureHcrrBrocrlr Mfirr(oro peurreuoB-
cr(ofo uBryqeEufl - l0 c, r(oropoe cBflSaHo c xonesHoft cHopocrblo lrporpeB&:
rrJragr[bl reunosoft sonuoft .

4. Haftneuo, qro Kpurlrxlecxoe BpeMfl aHeproBbrAeJrerrrfl' trprr KoropoM'
IIp or,rcxoArrr p a BAe JreHr.re peHTreHOBcHo ro u BilyqeErrfl BclrblmesuOft trJraBI[bI Ea.
)I(ecTI(Oe I4 MffI.I(Oe, COCTaBJIfleT - 7, C, qTO CyqecTBeHIIO MeHLIne BI{aqeHUEr.
upegJrolr{eurroro B t4l (13 c).

,[,na gannuefiurax r{ccJreloBalrufi auepretuHrr Bbrcor(oreMueparypEofi scnrr-
mesuoft trJraaMr,i, Ha Ham BBrrIr[, sara6orrmuft ltnrepec npeAcraBJrfler trayne-
Er{e pemr(Ma 6rrctporo aneproBbrgeJreHrrfl, Aflfl cero ueo6xoflnlto BnJrloqurb
B MaTeMaTr4qecfiyro MoAeJrb IroBbIe {r,rsuuecxr,re as{ertrr, B qacTuocTtr, oTMeqeE-.
Irrre B ll4, 751.

Arroprr Bblpax{aror 6raro4apuoctt O. A. Angpeeroft sa [oMorqr B rlpoBe-
\eHurr qtrcltenrblx pacqeroB ra o$opunerlr4l'I crarF,r{.

Hoa6pr 19BG r.
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EBOJIIOWTfl AItTI4BHOm OBJTACTI4,
NE TOI(OBbIX CIICTEM II BCTIbI[IEqHAfl AT(TIIBHOCTb

B. ?I. A6panaeuno, C. tr{.Ionacmn, M. E. Orupr

Iulayuera crpylrrypa BeprrrxaJrrrEbrx aflexrpr.rsecxr{x roxoB n Ho-acnuuron IByx aft-
'rtiBEhrx o6lracrefi, Snentpravecxrle ror{r4 6unr,r nrrsficreubr Ea ocrroBaurrr,r nonepeuuoft
.cocraBJrfiroqeii ua6nrogaerrloro $oroc{epuoro }rarurrruoro rroJrr.

flofiaaauo, qro cra6r,ro MaTELITEIIe rroJIE r{Meror 66,rr,uryro Beilrrrrr.rny rrJrorrrocrtrr rona,
'orlrccelruylo R eAI4EIrqe EaflpxE(erruocrr.r rrorreperrroro rroJrx (6omruyro crerreub rorouoctu).
flnoruocm roxa orreub qyBcrBfiTefirua r( rraMerreErtfiM rpytrrrbr nqres. flo Mepe pacrraga an-
'tlrnuoft o6racttt 6rrctpee Baryxalor torfl s 6oree cra6srx rroJr.Ex, rr B qeJroM troJre crarroBr.{rcrr
'5;rume K rIoreEItrI,IaJIlIroMy. I-Io-rcnrrurHu rofiBJrsrorcx rrperrlryrqecrBeEno B Mecrax, rAe
.9fieRrpr4qecxr4e rorr,I EarlpaBJIeELr BBepx, Cgenau BbrBoA, qro fiBryqerr,re Bcrrbrrrren

's FIa o6ycroBJlerro Ir aJlenTponailIrl, r{ flporouaMr{, ycRopeuubrMrI B Bepur,ruax MarlrrlTrrblx
JIIETEJIb.

EVOLUTION OF THE ACTIVE REGION, ITS CURRENT SYSTEMS AND FIARE
ACTIVITY, by V. L Abramenko, S. L Gopasyuk,, M . B. Ogir.- The structure of
vertical electric currents and Ho flares of two active regions were studied. Electric cur-
rents are calculated on the basis of transversal component of the observed photospheric
.magnetic field.

It is shown that weak magnetic fields have more curreat density with respecf to
She unit of transversal magnetic field strength (the higher degree of current).

As the active region destructs the cnrrents in weaker magnetic fields decay faster
and the field as a lvhole tends to potential.

Ho llares occur mainly in places of upward direction of local electric currents. It
is concluded that H, flare radiation is caused by both electrons and protons accelerated
.on top of magnetic loops.

Sapoxt4euue aHTI{BHoft o6racru Ha CoilH{e r,r aBoJrrorlrdr ee MarurrrHoro
xIoJIE otrpeAeJlflercs rJraBrrbrM o6paaou ABI{EteIrrIflMrr rrJraaMbr B [oA{oToc{ep-
.EEIX cJloflx. ,(aurryqaficfi trJIaBMa B MarrrrrrrroM troJre nopo?fiAaer arefiTpr4rre-
,cHrle Tor(I{, noTopr,Ie MerlfiroT BHertrtree troJIe.

Coaganre Ber(rop-Marur.rrolpa0a [1, 2] ornpuJro HoBbre BoBMo)nHocra. B v.c-
'C JIeAOB aIIUU CTpyI(TypbI CO JIHeqELIX MaIHI{TIIbIX nO JIeft , H a OCnOs aHrru [aHrrbrx
Ea6rIoAeEI4fi uoruoro Ber(ropa Marrrr(THoro uorE 6brru Bbrsucreubr arenTprrqe-
,cKrre ror(r2r [3], u relt caMr,rM EerrocpeAcrBeurro Aor(asarro trpficyrorBrle r4x B ar-
Moc{epe Conuqa. Peaynrrarrr Bbrqucreuufl crtil Auuepa 14,51, a rar(ffie {ar(r
r{BMeEeHrIfi SHar(a roHa B o6racrz troJrfi otrr{oft rroJrflpEocrr{ [6] o6ocnoeblBaror
BhrBoA o TOM, rrTO AJIeHTpr,IqeCHue TOKI( HarrpaBJreHr,I troA yrJroM H MarlItrTI{oMy
uoJrIo. flnoruoctr arerrprrqecxoro ror(a HepeAr(ol trocrr{raer l\a Alxt? 141.

Saonroqun MarHI{TIroro troJrrr ar(Tr{BHoft o6racrrr caMbIM TecH},IM o6paBoM
'CBrISaIIa C I4sMerIer{I4ffMr{ aJIeHTpr4qeCHrIx TOI(OB. SnenrpnueCHr{e Tor(tr B Mar-
HI4TTTOM rroJre rrpr4BoAflT n troflBJreHr{Io pa3ilItqEoro poAa rrJIaaMeI{HbIx Eeyc-.ToftsltBocTeft, c xoroprrMl4 cBflBarlbr r4 Bcrrbrrrreqr{ble trpoqeccbr. BctrErmxrl r.rMe-
roT Tell,qeHqarc frotrBJIfiTbcfl B MeCTaX, rAe trJrOTrrOCTb TOHa AOCTaTOqHO BeJrr4Ra
(-tOo A/xuz) [4, 71, floarouy r,rccJre[oBaHr4e eBoJrroqur{ oJrexrpr4seoxr.lx ro-
noB oseHrr BalRIro. Ouo pacmrapr4T BoBMolnHocTu 6oree troJrHoro [orrr4MaHraE
Sraaranra caMofi aHTr{Brrocrrd rd rex fiBJIerrtrft, KoropBre c Heft cBflBaubr.

Hrarxe [poBeAeHEr l4ccJreAoBarrrat TonoBbrx cucreM m cBflBa r4x co Bcrrbrm-
r(aMrlr B trpoqecce aBoJrroqr4r4 AByx aKTuBrr6rx o6JracTefi.

1". ,(anrunre HaSJrro4errrrfi u o6pa6orra
,(aunlre Ha6.ltloAeulrfi sHrroqarcT uBMepeulrn rroJrEoro BexTopa MarEtrTHo-

ro rrorln u Ho-{ranr,nbr anrr{Brrbrx o6nacreft 2l - 26.10 1968 r. (L : -29" -* *37o, q: +16',) w08-14.06 1g6g r. (L: -23" * *52", Q: -L4.).
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Axrusuas o6racrr, (Ao) 08-14.06 6una AoBoJrbrro ycrofiuznofi, a Broparr
pagr,raAlfqcb. Dcxzau rrflreH rpyrrrbr 08-14.06 trprrBeAeurru i81,.
a2l-26.10 -s [91.

,(rraremnocrs Ho-na6rro4enrafi cocraBJrffJra B Aerrb or 4 4o 6 .r. B or4errr,-
EbIE AEIT IISMEPEHIIfl NOJIfl NPOBOII,IJII4Cb NO ABA.TPIII PAAA. OgrrAHO HAMI{ SAECI}.
trctroJI6BoBanrr ua6nroAeHlrfl ToJlr,fio oAnofi Batrrdcrr B Aerrb, Sanucra MarHr{THo-
ro troJrfl npoBoArrJrr4cr, ro Jrr.rHrrrr ?."5250,2 A Fe I Ea Ber(rop-uarnurorpa{e-
B pe)fiuMe onHoBpeMeHnofi perracrpaqrrl4 Bcex HoMrroHeHroB H t2]. Cocrasrsro-
qIIe BeHTOpa MaIIIT4THOTO [OJrfl npeI0TaBJrerrhr B cr4crer,re HoopArrHar, ocb r(o--
ropoft coBnaAaer c HopMaJrr,m K rroBepxuocru Co.rrsqa [10].

Ouzcagne aHTrrBHrrx o6nacrefi, AaHHbrx na6nrogeunfi uarnrnrnoro rrorrg'
u MeroAa zx o6pa6orxlr r4aJrolr{euo n [B-10].

Ha ocnosaur{u pemerux Bagaqlr Hefiuana to Hr-cocranlnroqefi na6nro-
laeMoro IroJIfl rra HarxArrft AeHr, HaMr{ 6rrno eHqr4cJrelro rroire B troreEqrlaJrblroM
upu6,numeuuu [6]. Ha6;rro4aeuoe ronepequoe troJre H 1 6sr.t,o pagJro]ilerro Ea.
ABe cocTaBJrflIoqrre: t) nAonr EarrpaBJreHr4E BeHropa rroTeHrlr4aJrbrroro troJrf
z_2) cocranJlfiroqyrc, fleptreHArrr(yJrnpHyro n uefi,.I1r-r. Aazruyr noMtroneura,
I111, o6oanasesurrfi qepeB o" (H t ), iroarorran Br,rflBr{rb 4na rno6anbrrBrx Brrx-
pfi: oIuH B Jrr,r4r,rpyrorqefi, gpyrofi - s xnocrosoft qacrr.r AO 16l. flo rouepeu-
uoft cocranraroqeft "1t11 na6rro4ael,roro rous 6rrna Bbrsr.rcreua Bepru(aJrbratr
cocTaBJlflroqafl rrJroruocrr,r SJrexTpr4qecnofo roma f, BeJrvqtrtra rno6arrroro.
TOna, cBgBarrnoro c rro6alrnbrMlr Br.rxpeBbrl\{rl crpyr(Typa}rrr, u, ecrecrBeHHo,
TOJIbI(O qaCTr, ropuaol1raJlbHoft cocraBJrflroqefi cu.nr,r Arr,ruepa. ,[ame era rracrr>
cuJrr,r tronaahrBaer rrrrrepecrrbre peByJrbrarbr (cnr. pas4e,r 4).

flnoruoctr, arenTpuqecxofo roHa Br,rsucrraflacb rro qrrpr(yJrflr{uu Ber(Top&
ff r sAonn BaMHIIyroIo Hortypa Z:

H1 .dr, (1),

S - uroqaAb, oxBaqeuuafi Kouryport ,L.
,(nr rrruucJreur{fl BeJrr4qr,rubr rro6alr,noro ror(a tro HapraM a (H r) 6rrna,

otrpe,qeJreHa fpaEr4rla MerfiAy Br,rxpeBbrMrlr crpyKrypaMra. I4cnoffiayE ee rroJro-
,fieHl4e, uo xaprau f z rbrsvrcilfr.ilcfl cyMMaprrrrft rlo6anr,srrfi ror tro o6nacru rtr-
Al4pyroqelo E xBocToBoro Br{xpfl oTAeJrr,rroi

Irn. uus: S jror,
srnA

/"n.xe: S i"ot.
sxs

,[,nr rcex gnefi ua6,nroleuraft s o6eux A0 cyrrruapnr,rfi :rox Jrr{Aupyroqero
Br.{xpfl or(a3aJrcfl trptrMepEo paBrrbrM cyMMapHoMy Tor(y xBocroBoro Br{xpfi.
3ro oauasaer, qro rno6alrnrrft ror BaMKHyr.

lopuaontarr,Hafl cocraBJrflrorqaa curr,r Auuepa Bbrqr{cJrflJlacb Ea ocnoBa-
uuu {oplrynrr \

4F: 
" it.'rH. (4>,

,{,na onpegeJreurrfl ee Beprrrxanruoft cocraBJrflroqeft uyxurr Aaurrr,re na6nro4e-
uuft nouuoro Bexropa rroJrfi rra AByx ypoBHrx. Oua BnepBr,re 6rrua Brrqrlcilesa
s [4, 5].

Ilo-na6nro4eurrfl npoBeAeHrr Ha roponorpa{e }tl-t c TIII@, rroJloca ilpo-
Irycrar{r4fl noroporo 0,5 A. rfacrora cteMr(rrr B ocHoBHoM cocraBJrflJla 4 xa4pa,
B Mr{r{yry. flo Hr-Su.ur,MaM rzccJregoBaJrr4cr Bce Bctrbrme.rubre co6rrttrrr, BItJrro-
qafl r,I caMrrre MaJrbre. flpra arou BctrElrr]esubre yBJrbr, r(oropr,re rrofBJIflJrI{cr, B.
paBIrI;Ix Mecrax AO uosru oAHoBpeMeHHo, paccMarprrBaJrr{cb Kar( caMocroflTeJIb-
srre co6r,rrus. HamAouy raxoMy co6brruro flpr4ur{cr,rtsancs csoft 6anr.

B o6enx AO r uepuo4 ua6nrogenuft se 6rrno cunr,nbrx BotrbrrtreH. B AO
08-11r.06 sauu 6rrno BaperucrpupoBarro scero 307 BcrrrrmeqrErx co6r,rrrafi.
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x{s Hrax 74% couasr4Jrrd Bcrrsrrrrxra 6aua st, zb% - 6a.nra sn z 1yo - 6anna
Sb ' B AO 21'-26.10 ua 727 saperrdcrprrpoBaHHbrx Bcrrbrmequrr x colwrufr. 540/o
'cocraBr,rJrr{ Bctrbrrrrnrd 6a;r,ra St, 32% - 6anra Sn a lB% - 6anna Sb. Brrnu
trByEeHbI TOJIbItO re BCIIbIItrI{I4I, ItOTopBIe EaXOAI4JII4Cb B npe,qeJlax Hapr trOJrfl.,
Cpanueulre arrax na6nro4enrafi c 4anrr,lurn uo Solar Geophysical Data oinau*ro,
"rITo HaIIII{ ua6nro4enlrfl B rIeJroM xopouo orpaffiaror BCtrEImeqHoe cocrogrrug
narx4ofi A0.

,(.rra counrelqeuus I{c.-na6nw$enrafr, c IarrgbrMr4 BgrqrrcreHrrft roueft r4 TonoB
.tsce Hapr6r uoneft, Tor(oB rr cr,rflbl Auuepa 6rrnu upegcraBJrerrEr n Hapruuuoft
IIJIOCHOCTII. COTITEqEUUE OCYqECTBJIflJIOCE, IIO ITflTHAM C TOqHOCTbIO HE XY}I{E
-J_rtl

2. Srerrputrecftile rol(lr r,r EBoJrroqr,rff r.pyu[ rrflTeu
flo napraru JronaJlblrblx ror(oB 6rrna srrqlrcJreua_ cpeArrflrr tro rrJroqaArr Be-

flr,rquHa trJrorHocrr{ roHa, HarrpaBJreHHoro BBepx 7* (notolHr,trerrurrft ror),
J4 OTAeJIT,}IO TOr(a, Ha[paBJIeEIIOTO BHI43 /_.

B Ao 0B-14.06 (pwc. t, repxurae xplrnne) rrMeJro Mecro crruxponrroe BoJr-
.uoo6paanoe I4sMeHeHI4e trrlorlrocrll roxa paBrrbrx BrraKoB. C 0B uo-11.06 u.iror-
*rocrb rona, HarrpaBJreuHoro BBepx, 6sr.ira 6o.nrrue, a B ocraJrbrrble AHrr Megr,rle
.trJrorrrocrr{ orpl{I{areJrburlx ronoB. Bce a:rra I4Br[euenrrfi ToI(oB oxaaaJrrlcb cBfl-
.Banr{hrMu c nepecrpofixoft c.rpynrypbr rpytrrrbr trtrTeE.

,(eficrnr.merruo, 08.06 JrlrAr4pyrorqrre rr xBocroBrre trrrrua HaxorrrJrrdcr, B
lpasrrbrx rrorryreHflx. I{a.rrauas c 08.06 rueJr rrpoqecc o6paaorar]f.a o6lJ7efr. rroJry-
rreHrr, r(oropr,rft aanepmr,rncs n 10.06. O4nonpeueHHo c arulr ua6rroAaJrcfl pocr
.rrJrorHocrr{ Tofta tro Mar(cr{MaJrr,Horo BHaqenug. B cTpyr(Type BeprrrHaJrbr{oro
JIoJIT or 09 r 10.06 [por43orr]Jra pe3Katr nepecrpoftxa, cBflBaHrrafl c yMeHbme-
rtrrreM.rrar(rroHa HyrreBofi" nwuvw na 10-15'. Or 10 H 11.06 B r{er{rpaJrbuoft sac-
rz A0 peBxo yMeur,rtrrrJracb rroJryreHb, B xBocrosofi qacrfi HapflAy c yMenbrtre-
,HrleM r4,4po6neur,re,rr uoJryrerrr{ r4cqeaalr4 rrflrrra. B aro npelrn (or 10 n 11.06)
yMelrbmaJracr, uirorHocrb roKa. 12.06 rpyuua craJra 6onee uolquofi: yBerr4qr.ril-
!I lunep I4 B r{eJIOM yBeIr4qI4IaCb UOJIyTeHr,, BOSpoCJra rI rrJIoTHocTb Tor(a,
H 12.06 oprrelrrarlr,rfl nyrenoft lrtiHrtrt H"aoccrauoBrrJracb ]r rroJro]Herrvrc,6nus-
rnorfy H [epBouaqarrnomy. B
.ganruefiurelc cyqecrBelrrrbrx
raaMeueuuft B crpynrype H,ye
ua6rro4a.rrocr. Or 72 xL3.06,
xoTf rroJly Ter{6 B r{eJroM r{ He
yMeIIbITII{JI aCE ,IIETHa B XBOCTO_
:sofi sacrfi rlcgeBaJlr4, t4 BfrJrorr]
Ao 14.06 rpoAoJrinarrcfl upo-
iqecc pacla ,qa rrETeH r4 uoJryTe-
ura, oco6eulro B xBocrosoft .ra-
4cTt4. flapanreJrbuo c arr{M or
12 x 14.06 yueururarracb yr

-trJIOTIIOCTb TO HA.

Ao" pac ra4aror{eftcs AO
21-26.10 (uumuue Hpr{Bhre,
;pr4c. 1) B cpeAlreM r{MeJro

Puc. l. llsueuerr,re o'r'o AHfl Ko
..Ar.flo flaoTEOCTr.r BepTllKaJrbEbrx TO_
:nos (cpcAueir rTo rrJrorr(aArr scer:i aT(-'tnsuoi,i o6lacru)
Cr.nournlre Jrr,rrilrir - rrJroTHocrlr ronoD,
,.ff atrp aB.]rerrrr,rx nn cpx 17 a;. Ilf rpuxoDhre -
.TIJIOTHOCTfi TOI(OB, IIanpaBJIeHI{bIX BHUS

'(j-), BepxHue ftpr.rBr,re rr ocl BpeMeurr
BBepxy - [rr AO 08_14.06 1969 r.
I{I,rxur,re fipl4Dble r4 ocr, BpeMenr.r Brrr{sy_
{rE AO 2L-26.10 1968 r.
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Mecro cr,rcreMarl4qecftoe yMelrbmeurre trJroruocrr{ Tor(a o6oux BHar{oB z

rr Bo Bce 4ur,r ua6nrcgenuft (Hpome 25.10) rrJrorHocrb troJro?r{rtreJrbuoro roxa 6rr-
ra 6ourure rrJrorrrocrrr orprrr{arerrbuoro (anaueurn f* u j- - 1,.ltn 25.70 ne
BtrOJIIIe yBepeHHbI, TaI( HaK B STOT AeHr, BanI4Cb MaIEr{T}rOrO rroJrfl He oxBaTbr-
Baira Bcro ar(rr,rBHyro o6xacru).

21.10 anu.rnnas o6nacrs 6u,ra s o6qefi noJryreura. 22.70, xors o6qas no-
JIyreHb Ir coxpaHfiJIacr,, Ho B IIeHTpaJlbnofi sacru oHa HecxoJIbIto yrvreubmrrJracb,
Ir rar\{ I4crIeB pflA trflTeH r{ BMecre c Hr,rMr{ crzrsur,rfi ocrpoB rrpoAoJILHoro IroJIfi
N-uo.rxprocru. It aroMy BpeMenrr yMeublurrJracb r{ rrJrorHocrr, Tor(a. Or 22
H 23.10 o6qas rroJryreHr, pactraJlacb, Ho flpu groM trorBlrrrcrr pfl[, rroBbrx rrr-
ren, oco6euuo B xBocrosofi sacrr. B peay;rrrare cpegHflfl rro rrJroqa[r{ amrr4B-
noft o6racrll trJrorrrocrr, troJlolr{I4TeJrbHoro roxa rrpanTr{secn[ He I4BMeHrrJracb,.
a orpuqareJlr,Horo - yBerrrquracr,. It cJre4yrorqeMy Arrro Buasureilbuo yMeHr,-
rurlrJlrrcr o6qas rroJryreHb r4 quclro rrflreH. flapanne.nr,Ho c orrrM trpor.rBorxJro,
peBr(oe yMeHrrruer{rre u.no:rdocrr4 roxa. Or 24 n 25.10 A0 ycunuracb rJraBHr,rM:
o6paeou Ba crrer rroEBJrerrr{fi HoBbrx r{ yBeJrrrqerr,rfl rrJrorqaArr crapbrx rrETerr.
flnoruocrn roxa 7=- B BTo BpeMff To)fie HecKoJIbKo yBeJrr4qr4Jracb, xorfl BHarreEuxi
fiJrorHocrrr ronoB B Bror [eub orrpegeJreHbr rre BtroJrHe HaAe]r{Ho. }t 26.10 rnc-
qearu fiosrr,r Bce rrflrrra B rlenTpaJrruoft u xsocrosoft qacrflx A0. fI.rotnocrr"
TOr(a Tolr(e yMeHbmr4Jracb.

Auauua Hapr Beprrrr(aJrbrrbrx ror(oB rror(aBaJr, qro tro Mepe pacna,qa ar(rr{B-.
soft o6racrtr crpynrypa JroKaJlbHbrx ronoB craHoBr4Tcfl 6oree uenxouacrura6-
noft.

Taxulr o6paaou, Mr,I Br{Ar4M, sro rrflorHocrb ror(a oqeHb qyBcrBr{TeJrbr{a K"

SBOJIrOqr{r4 rpynlbr rrflTe}r: oHa B AeTaJIflx troBTopfleT r{3}reHeHr4g B cTpyHType
rpyrrnbl. Sror {aHr Mo}Her 6ntrr, vcuo.ur,BoBaH EJrfi trpornoBa paBB]4Tr4fl anrr.rB-
Rrrx o6racr:eft. B ro )r{e BpeMr paccql,rraurr,rft uo anrrassoft o6nac:ru xog troJr-
HOIO IIOTOKa IIpOIOJI],HO[O MaII{IIITHOIO IIOJIfl He [OI(aBaJI TaHOIO qeTHOIO COOT-
BercrBrrff c DBoJrroqueft rpyunrr.

3. Cooruo[reHrre Me]r(Ey oilerTputrecmrrM Tor(oM
I4 MaIHIII'HIII1VI IIOJIOM

Hax clegyer r.rs upeAbrAyrqero paa,[erra, rro Mepe pacrra4a A0 ctpynrypa
JroHaJrr,Hr,Ix ror(oB craHoBrrrcfl 6onee ilIeJIHoMacI[Ta6Hofi, [I nJIorHoCTr, ToHa
yMerrbrnaercs. B peayrrbrare eroro 6onee cerno Bbrpr{coBblBaerca crpyltrypa
rro6aflr,Hbrx nuxpeft ra rno6anruoro roxa, c Hr,rr,rrr cBflBalllloro (cu. unxre
plac,4,6 vt 5).

,[,nn nr,rnereHr4rr BaxoHoMepHocreft u oco6esnocrefr s I,IBlIeHeHI,Ir{ crp;rrt1y-
pr,r JroxaJrr,Hbrx aJrexrprdqecnr{x ror(oBrro KapraM jru Ht r xanr[oft rosre 6bI-
no uaft[euo orHorrleHrre nJrorHocrrl ToHa K Beflr4rrr,rHe HarrpE]rieHr{ocrl4 rrolepeq-
Horo uoJlfl j rl H t. Ouo xapanrepuayer crerreHb ((TonoBocrr.r) rrarHr4T]Ioro rIoJIfl,
r(JIr{ cretreHr, BaBr,rxpeHHocrr{ ero (e repNrr{Hax no.na).

Sareu ar(Tr4BHafl o6nacrr, 6una paa4eJrerra ro Harrpfl)rieHHocru noleperluo-
ro rrorrrr Hlna 7 aos:0-100 Ic, 100-200,200-300,300-500, 500-1000*
1000-1500 , H t )> 1500 Ic. ,(rn ramgoft aonr,r (xporr,te repBoii, rax rrart Be-
JIrIquHa I{atrpfl}r{eHuocrrd rroJrfl B Heft refl{ur B npe[eJrax roq]Iocrr4 raauepeuraft)
IJrfl TOI(OB, rrafipaBJreHlrbrx BBepx, r4 orAeJrblro EJIfl Tor(oB, HarrpaBJIeHHbrx BHr{3,
6nrna nu.rncJreHa cpeAHrrfi no rr.Tronlafira S, Banaroft roxorr [arrHoro HanpaBJIe-
HI4fl, BeJIr{qI4IIa

Bt: (5)

3uax nnroc orHocrrrcn x o6nacru c ror(oM, HalpaBJIeHHbIlr BBepx, MI4Hyc -r o6nacrra c ror(oM, HarrpaBJIeHHbIM BHIIB.

,(nr A0 08-14.06 (puc.2, c;rena) s 6onrruucrBe BoH c 08 uo t0'06 s oc-
HoBrror\{ rla6nrofiancfl rloficeM crerleHl4 Tor(oBocrrr, a B rrocJleAyrotrIrre AHr{ -
ee ctrag. I{uor[a trBMeuerrr4fl cretreun ror(oBocrr4 rroJrfl AJIfl o6nacteft c rIoJIo-
,r{fiTeJrbrrBrM r4 oTpr,rrlaroJrB}rBrM Tor{aMrr rrporrcxoErltJlr,t B rrpoTuBo$aee. ,I{,n*
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Pac, 2. lzlaMenenue co BpeMelreM B arTrrBur,rx o6,nacrgx crerreErd roltoBocrrr ,B* uaruraruoro
IIOJlfi AJIfl 3OI{ C paSIILIMI,I SHaqeE\IfiMr.r Harrp.fi}Re}IEOcTTI

(lu.nolllnltltra JIrrHI,IfiMrr Halrecenbl BeJrrrql,rHsr crerreHll TonoBocrrr rroJrrr AJrfl o6Jlacrert c rol{ot\r, HafipalJ-rcH-
,rrbrlu BHr.ra (B-), flrrpuxoBbrMrr 

- [Jrrr o6racreii c ro]rotr, HanpaBJreHHbrM BBepx (B+)

iBactraAaroqefics A0 2l-26.10 (cu. puc. 2, cupaaa) r{MeJro Meoro B opetrHeM
CuCTeMaTI4qeCHOe yMeELIIIeHI4e CTeUeHII TOKOBOCTI4 IIOJIfl IIO Mepe SaTyXaHI{ff
A0. OEo npol4cxo4llJro 6r,rcrpee n o6nacrra cna6rrx noneft. 3:ro oauasaer, qro
rro Mepe pactraAa A0 none crauoBr,rrcfl 6,nutt<e K uoreHqrraJlblroMy, ra reu 6r,rcr-
pee, qeM Mer{brrre ero Hatrpfl}neHHocrb. vuenr,rueurae Bt n trpoqecce pacnaAa
A0 oanasaer, qro trJroruocrb roxa f, y6r,rnaer 6rrcrpee, ueu r"r. 5ro uo-rro*"o
'TOrAa, Hor,qa roR saryxaer, a He trorpylHaercfr BMecre c noJIeM. Buecre c ro-
x(oM Saryxaer ero MarHl4Trroe uore. B peByJrbrare ocraercfl Jrr.rrrb trorerrqr{aJrb-
frAfl qACTb IIOJIE.

HecllnxpouHocrr, xoAa crenenra Tor(oBocrra rroJrfl 4nn o6nacreft c uonomu-
'TeJrbIrr,rMrr rI oTpul{aTeJIbHbIMI{ ToKaMI{ roBopldT o ToM, qTO ToHu BaMblr(arcTcfi
r o6lacr:sx c paauofi Harrpfl)r(eunocrr,ro nons. 3ro cyrqectBeurro Aflfi Bctrbrlreq-
'itrbrx rlpoqeccoB, Bo BpeME noropblx Molr{er trpol4cxoAr4T6 uepeHaqHa EHeprr{I4
xas nceft anrunsofi o6nacru s o6aacrb eueproBbr[eJrerrr{x.
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SasucuMocrb creIIeHI{ Tol(oBocrr4 B* u B_ or Berr4qr,rH},r Harrpf,}r{erruocrrr
rrotrepesuoro rroJrfl rrpegcraBJrerra Ha puc. 3. ,[nr xaxrgoro Arrfl ua6,nrogeuuf,r
cBofl npr{Bas. ftaxrAas roarra ua xprarofi otrpe[eJreua uo 6olrurolry qr4cJry [aH-
urrx (or Eecr(oJrbr{trx Aecflrr{oB Ao Hec(oJrrxr4x coreu anaueurafi), HpoMe roqen
B rrocJleAuefi aone: npu H 1> 1500 Ic auasenr,rr creneHr4 ror(oBocrr{ HeuaAerfi-
urr, oco6enno AJIfl A0 21-26.10, rar fiaR oHr{ BbrqucreHbr no oArroMy-rpeMr
BHaqeHr{EM. Tax qr:o paa6poc roqex Ha pr,rc. 3 nalruoro 6ontrue onrra6mu ux
otrpeAeJrerrr{n. floarouy paarr4rrrde AaHHLrx oro AHfl no [Hro Ha pr4c. 3 lroxrro,
cqrrTaTb peaJrbHbrM.

We pac.3 c"negyer, qro ueaaBrdcrlr,ro or cra4uu paBBr{rr4fl A0 creneur ro-
HoBocTII y6rtraer c pocToM rranpfl)I{eHHocrr{ rroJrE. Yelr cranr,uee ro.[e, TeM oHo,
Meuee rol(oBoe, r. e. 6onee cl4Jlblrbre lorg 6tuxe H rroreHur,raJILHr,rM.

Itpunrre cretreur4 ronoBocrr4 troJrtr rro KalnAoMy guro uogo6nhr Apyr Apyry.
Xapanrep no4o6ran xyx{e coxpauflercrr AJrf, pacnaAaroulefics A0 2l-26.10.
Eonrmofi paa6poc roqen grr aroft A0, neponrHo, B ueJrol,r cBflBaH c ee pacna-
TOM.

,(nn roro qro6rr ryqrrre BbrflcHr.rrb, Hafi MeH.sercg roxoBocrl rroJr.fl B rrpo-
qecce aBoJlroquu A0, Mbr rrpoBeJrr,r ycpeAneurre,qaunbrx xaxAofi A0 no [epBr,rM
TpeM [rrflM (peay.rsrarrr ycpe4ueur4fl Harreceu],r 6onrmraura Hpymr(aMr{ Ha,
puc. 3) u ycpeAHeur{e BuaqeHr,rft uo ocranmrrr{cfl gnau (6o.rrmre nnagparu).

I . A/(xuL'rc)
Puc. 3. trilartesenrae crerreurr ror(oBocrlr B * tr B
c nerr,rqranoi.t uaflpfl,r(euuocrr'r rroJr-E (a - gtut Bp
6 - Nra B_)
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Tanoe pagAeJreHrre cBEBaHo c reM, .rro A0 2l-26.10 B rrepBbre rpu gnn 6ura
eqe AoBoJrbHo paBBr4TOfi, a n nocJreAyroqze rpr4 AHfl oHa oqeHB 6ucrpo pactra-
AaJracb.

.(.rr A0 08-14.06, HaxoAr{Brrrefr,cs a AoBoJrbHo ycrofiuunou cocroflHrrrr,
CTEtrEHT{ TOI(OBOCTI4, YCPEAHEHI{BIE BA IIEPBbIE TPI{ AHE I,T EOCTEIYMU],IE IIETbIPE

AHfi , OSeHr, MaJIO paBJII4tIaIOTCfl .

,(.nn pacuaAaroqefics A0 2l-26.10 e neprue rprr AHfl creneHr, ro*oBocrrr
Ao0raroqHo 6onrruas Bo BceM rr.ratraBoHe auaseHufi 11, u game 6rrla rrrrue,
qeM rrfi A0 0B-14.06. B npouecce pacrraAa A0 27-26.10 creueur ronoBocrrd
ee yMeHbmI{JIacb B UeJIol{ npI'I Bcex SHaqeHI4rIx Hanpfl}IieHHoCTI{ troJIfl, Ho
cr{JrbHee oua yMerrbrrrr{Jracb s o6racru cna6rrx ronefi.

Tanuu o6paaolr, crerreHr, Tor(oBocrrr troJrfl Boapacraer c repexogolr n o6-
JIaCTB MaJrbrx anaseruft Harrpfl)fieHHocr:ra. flo Mepe pactrala A0 crerreur, Tor(o*
BOCTT4 rroJrrr yMeHbmaercfl, u relr 6ucrpee, qeM cla6ee uo.ne. B peSyJrr,Tare rro-
Jre craHoBr{tcs 6olee troreurll4aJIbur,rlr. Telr He r\{eHee oHo ocraercfl BCe }fig
6oree ronoBbrM, qeM clrJrbrroe.

Hecuotpn Ha ro qro xapaxTep aBoJrrorlrara o6erax o6racreft oqeHb orJrr(-
qaJrcfl' 3llaqeHtrfl cTerleHr4 TOnOBOCTT4 trOJIfl AJrE O[rrrrx I,r Tex E{e Hanpfl}r{eHHoc-
tefi n cpe4neu 6r,rnra 6rraaxu. ,{rn cra6rrx uo,refi c Hanpflrr{enrrocrnrc 100-
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400 fc cretreHb roltoBocrl{ B cpeAHeM cocraBJIfJIa 10-11 A/(Hrtl2'fc), a 4lr
cr{Jrbnbrx uoteft (n o6ractu 1000 fc lr nuure) oua 6rrna 5-6 A/(xiu2'Ic), r. e.

pasJrr4que B crelreHr{ Tor(oBocTI4 trprrMepHo n 2 paaa.
Oruetuu, qro B ar(TrlBuofi o6.nacrr.r cretrerrb ror(oBocrr,I orrl4qaercfl or ror[,.

r(oToparl trolyqaeTcfl Ha ocHoBaHI4E pacseToB AJIa III4JILIEApa c paBuoMepHo
pactrpeAeJrer{rrrlM Tor(oM: rrprr oAr{Haxosoft crerreHlr rorgoBocrl{ cr{JIbHbIx uolefi
(H,p : 1750 Ic) g,rr noleft 6olee cra6brx crerreHb ror(oBocrtr cyqecrBerrHo
Bbrlue AJrfl r{r4Jlr,rHApa.

4. Cnsan ronoB co BcrlbrtrreqHofi ar(Tl4BHocrbro

Xapamrep rro6aurnr,rx nuxpeft (uaupaeleru4e-_aal4Myro.o a (f/-11)) 09.06
u21 .16 uoxaaan Ha pldc. 4, am 6 coorsercrBenuo. Ha puc. 4wtgg.o, qto 6onr-
nrr{HcrBo yBJroB Bctrblmen pacIIoJIo}IteHo B soHe JllrAllpyloqero nraxpr. 0ror
Br,IBoA uoATBepAI4JIcE tI Iro BCSII ApyII4M AI{EM. Otueulnr, sTO IaMeHHo c 3TI4M

Br4XpeM CSgSaH rlIO6alrLHLIft tOn, BCeIAa HaIIpaBJIeHurrft nuepx U Ailfl Ognofi,
a!,;1r.4pyroft antltnnofi o6IaCrI4, IlecMorpfl Ha ro qro OHI{ HaxoAI,IJII4c}, B paa-
Hbrx rroJlylllaprlEx.

Peaynr,rarr,r rlccJle4oBaHr{fl pacloJro}fieur{fl yBJroB BcnLImeH orHocrITeJIbHo
Jrr4[r4pyroqero rr xBocroBor.o nuxpefi gnr o6eux A0 uptnegeur,rs ra6r. 1. Bo
nrOpOlr CrO,n6qe yHaBaHO uI,ICIO BCtrbIrueqHbIx yBJIoB /y'n,,o, paCuOJIOEt-e_IIHbIx

crrpaBa or rpaglrqbr, T. e. B o6,racg'r Jll4AT{pyrotr{ero BrrxpE, r'r n rpetseft {*, -
s o-6nuct, xsocrororo BLIxpfl. Buraay yKaBaH Izx [poqeur 3a Bce Anu sa6,lroAe-
nufi [aunoft a1t14euoft o6fiacrl4. B calrol,r I(oHIIe ra6IuI{bI trpIIBeAeHo wx o6'
rqee uug1o B npoUeHTax nO O6eurt aKTI{BHrIM O6IaCTfl}I. B CXO6xax yHaBaHO
qrdoilo oqaloB roMololusecl(I4x BC,[bIIrrer. ,[lr 21 .1.0 se yqrenbl qeTblpe oqa-
ra, rar( HaH olII4 IIaxoAItJII{Cb IIa Ipaullqe Br4xpeBblx Crpyl(Typ. 71a ta6luqrr
Br{AHo, rrro B cpe[HeM [o o6euM A073,5% Bcex Bcnbr]neqlrbrx yBJIoB, a ran]rie
oara6otree ycroftuunrre oqarr{ roNrorou4rrecr(I4x Bcrrtlltren pacrloJlaraJlrrcb B o6-
JracTr4 Jr\4[r,rpynqero Brrxpfi .

Buxpenan crpyr(rypa ror(oBoro r(oMloueuTa na6.irloAaeuoro [oflepeqnoro
rroJrg c[ (H-r,.) ar(Tr{BHoft o6;ractll oTpa}fiaer uro6allny:o ToI(oByIo clrcTeMy'
rra r(oTopyrc HaJraraeTcrr cr{cTeMa Jror(aJlr,Hr,rx Tor(oB t6]. B MecTax oseHb Cr{Jrr,-

Irbrx JIoKaJIbHbrx Tor(oB peryJlflpnocTb a (H u) I{apyruaercfl: rroflBJrrllorcfi
yqacrlrr Bcrpequrrx nnxpeft. Itan npanuJro, BCrIbrIrrnI4 cBflSalrbr c claJlbrrbrMrr

JronaJrbHbnvlrr ror(aMr{ 14,71, troaroMy orr4 qatrIe Bcero fioflaAaror B Te Mecra,
rAe Hapyrr1eg peryJrgpllsrft xo[ Bl,IxpeBoft CTpyl(rypbl rno6alsuoro ro11a. 3ro
HenocpeAcrBegIlo BIrtrHo Ha pI4C. 4t, au 6, B ra6t. t upuregeno ral()Ke qI4cJIo

oqaroB, rraxoAsqrrxcn s o6IacrII peryJlflpuoft (cron6et\ 4) fi ugpgrynnpuoft
(cror6er1 5) crp},111ypu nraxpeft a (Ht).flra A0 08-14.06 B' 72% cJlyqaeB
oqaru BcIrbrIIreH pacrroJroffieubr B MecTax Hapy[reHlrfl peryJlflprrocTrr rnxpeft.
,(.na pacnaAaroqeficn A0 21-26.10 tengeuql{fi I( npel{MytqecrBeHHoMy troflB-
JIeHI4Io oqaroB Bcrlbrltrex B Mecrax HeperyJrflpHocTll cc (H rt) fiBHo npofiBuJlacb
ToJlblto 21 ,10 - B ASHL MaItCuMaJIr,Hoft Bcrrblmesuofi aHTIIBHoCTII. 3to UomnO

o6T,ffcHurr, cJre[yrcrqr.{Mrr oco6eHrocrflMl4 eBoJrroql{Ia Tor(oBbrx cr4creM. B upo-
qecge pactratra A0 MSJIKIIe JIoKaJILHbIe roI(oBbIe crpyl(rypbl saryxalor 6rrctpee,
u xp$uuonraclrra6uafi cr4creMa 11106afit;uoro rora BbrpI{coBr,IBaercfi 6olee
,"rr,o"1pr". 5). I{a cpaBlregrrfi pvc,4,6 u 5 ctegyer' qro x 26.10 Bl{xpeBafl
crpy*typa craJla 6o,nee pery;rrprofi, Ilgqearlll yqa6rnu BCTpeq1rLIx Bl4xpeft?

o6yc;ronneurrbrx cr{JIbIIr,rMI4 Tor(aMI{. Ha puc. 5 ato rporu4Jrocb B ToM' qTo yBe-

ilrrsrlflocb sflcrro cTpeilorle1, cooTBeTcTByIoqI4x IIaupaBJIeHurc [aHHOrO o6xo-

,qa. BcubrureqHaE ar(TrdBrrocrb yMeubrtrr4Jracb, rd re IreMlrorue Bctrbrlrrntr4, Roro-
pbre IIoEBIzIJII{oL B aTII AI{I{, qatqe [otra[aJILI B SoHy peryJlffpnoft cTpyxrypbl
rflo6ar6HEIx ur,rxPefi.

Puc. 6 uurr"-rru, qeTxyro cBfl3b Melr{Ay Belr4qr,rHofi rilO6aIr,EOrO TOI(a

lI qUCilOM BCIrIIIIeK s aHTusHOft o6IaCTI,I. Eta Ceaar,, BOBM0)I(HO, O1bfl"C]d,fleT}fl

TeM, qro r{cTogrrtrr(oM aHeprl4r{ Bcrrbrlrrex flBfifreTctr o6quft SHepreTuqecHuft 3a-

rrac aHTrrBHofi o6nacru, xbroprrft orpa)fiaercfl B BeJrI{qI{He rflo6aJrbuoro grleH-

'Tpl{qecfioro roKa.
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Pnc. 6. tr{aueserue co BpeMerreM rroJrrroro sflcfia yaroB Bcrrblrrrex (cnetlrae Rpyrr{Rtr, ocb
opArruar crena) r BeJrr,rur{rrbr rro6auruoro roxa (reunue Hpyxtr{u, ocr opAusar crpara)
Beprr.ttanaHrrurr orpear{aMr{ Ha fiprrBbrx rflo6arbgoro roHa orMeqeHbl rrpe4eJrbl B taBMeHeHrrIr BeJrrrqrrubr

Dro6aflbroro rofia npu IonycrrrMbrx nepeMenreHrrax rpaurrqbr Me)fiAy BrrxpaMr{.

Hanus[e cBrrsr.r Merr{try Berr4qr,ruofi uro6arbEoro ror(a, HatrpaBJlenHoro
BBepx, r4 qEcJroM Bcrrr{rrreK AaeT ocr{oBaHr,re trpeArroJro}r(r4Tb, qTo SHaH SJreKTptr-
qECHOIO TOHA BJII4flET IIA NOJIOETEHI4E BCtrbIIIIEH.

,(.lrr 4eranbHoro rrccJreAoBaur,rr aroft cBflBr{ Mbr uayqurlr pactroJro}fiertre'
yBJIOB BCtrblmeK OTHOCI{TeJIbHO JIOI(aJIr,IIbIX TOI(OB.

Ha puc. 7 amguo, qro qarqe Bcero Bcublmfiu lrp[xoq,nrcn Ha Mecra cr{JrbHblx
roHoB. 0ro cor.nacyercfl c paHee [oryqeHHr,IMI{ pe3yJrbraraMu 14, 71, Varu
BctrbrrrleH pacrroJrararcTcfl B MecTax, rAe ToR HatrpaBJreH rr BBepx, E 8Htr3, E
Ea rpaHrrrlax 6rr43Ko pacuoJIoE(eHHbIx cI4JIbHbIx BcrpeqHrlx ronoB. O4uano
qaqe Bcero oHr{ IroEBJrflrorctt TaM, rAe JloKaJrr,Hhrfi Tor( HatrpaBJIeH BBepx.

B tex cryqaflx, r(orAa BcrrrrrrrHa cocrol{T r{B rrecr(oJlr,Rlrx yBJroB, oHtr lre-
trpeMeHHo trpuxoAflTcfl rra MecTa r4 c troJro)firrTeJrbHbrM, u c oTptrr{aTeJrbHbrM rra-
trpaBJreHrreM Tor(oB. 0ro naxo4rarcs B corJracfinc 6oilee paHnuMu pe3yJrbraraME
rrccJre[oBar{ufr. 14,7]. Tau }fie 6burr,r troryqenbr yHaBaHr4I.rI Ha IIoflBJreHue yBJIoB
BotrbrrrreK Ha rpaHr{ue BcTpeqEr,rx BepTI{I(aJIr,HbIx Tor(oB.

Ta6.,rr,rqa 1 Ta6ruqa 2

o (H11)
,[ara

//

/
2

2.r//

08 .06 1969 r.
09.06
10.06
11.06
12.06
13.06
14.06

21.10 1968 r.
22.10
23.10
24.10
26.10

peryJrrr p-
IIA fl

6

4
4
8
4

J

t-)

280/o

5

10

5

0
4

5t%

Hepery-
JrEpHafI

15

17

15

15

12

10

7
720/o

14
I
6
,
0

4S%

08.06 1969r.
09.06
10.06
11.06
t2.06
13.06
14.06

21.10 1968r.
22.10
23.10
24.10
26.70

27 (14)
58(16)
26(14)
32(13)
3e(B)
33(10)
18(1i)
76%

43(12)
14(6)

16(B)

1(1)
6(3)

66%

t7 (7)
11(5)
t4(5)
1.4(10)

e(8)
5(3)
2(2)
240/o

24(3)
5(5)

10(3)
1(1 )

1(1)
34%

26
43
10

21

20
16

t2
48%

40
7

10

t
4

4e%

6

14
8

17

I
14
,

230/o

18
6

10
0
J

zs%

{4
t2
,,
8

19
I
6

29%

l5
6

6

I
0

,, o/
"a 70

26,5% 34,1% 65,90/o ,6yo ,0yo
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73,50/o
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Ianurre o pactroJloxteur{r{ yBJroB Bcrrbrluefi orrrocrrreJlbrro HatrpaBireurrg ro-
fia AnE o6eux A0 co6paun n ra6n. 2, Bo BropoM cro;r6qe trpr,rBeAeuo qucro
yBJroB, trprrxoAsqrrxcfi Ha o6,racru c ror(oM, uAyrqr{M BBepx (If (/*)), B rperb-
rsM - c roHoM, rratrpaBJreHHLrM BHrrB (If (1_)), u B serBeproM Ha - Ha rpaHr,r-
qax Bcrpeqnbrx ronoB (/f (1t)).

tr{s ra6n. 2 u rpa$nxa xo4a Bctrbrmeqnoft anrunuocru (puc. 6) cne4yer,
TITo B AEI4 nara6onameft scurulequoft axrrannocrrr l{Meer Mecro flBHo Bbrpa}HeH-
Hafl acI4MMeTpI4fl B paotrpeAeileHl/l1l yBJTOB BcrrbrrrreK B SaBr4CrrMocTr( oT rraupa-
BJrel{r{fl Tor(a: B o6nac:rsx c roxoM, HatrpaBJreHHbIM BBepx, Bcrrbrmen 6o.rrme.
B ro xre BpeMfl B Apyrrre AHr4 acr4MMerprrfl MeHee Bbrpa)fieua.

O.renr HeMHoro rrMeJrocr, Bcrrblrtren, troAaBJrflrorqee 6orr,ruuHcrBo yBJroB
,r(orophrx trpr{xoAr,rJrocs na o6racrr.r c orprlrlareJrbHr,rM TonoM. ,{rx auauurens-
uo 6onruero qucJra Bctrr,rruefi ocroBuafl AoJrfl r4B Bcex yBJroB conra4ana c o6-
.JIacrflME TonoB, HarrpaBJleurrr,rx BBepx. B cpe4ueu tro orAeJrruofi ra no oSeunt
aKTuBIrbrM o6;racrgin r 2 pasa 6o,rr,ure Botrrrrlrrequbrx yBJroB coBrraJro c o6,nacrg-
Mtr rona, EarrpaBJreuuoro BBepx (48,4% ro cpaBHeuaw c 24,6070, ra6n. 2),

IIo H"-{un6MaM BbrflBJIeHo, qro B trpaHTrlqecnrr oArroBpeMeHHo BoBrrr4nurrx
yBJIax n 750/o cJlyqnau yBJIbr Bctrblmex B o1rracrtt rroJroxtr{TeJrr,ur,rx :roxor 6o-
.Jree Epr(rte rr trpoAoJllnldreJrbuocrb zx 6onr,rue. Cne4orareJrF,Ho, HanpaBJrelrr{e
JIOIIaJIbIIOIO SJIeKTpuqeCHOIO Tofia BJII{fleT Ha IIOflBJIeHtre I( IIpOAOJI]I{I{TeJIb-
HOCT6 paBBrrTr{E BCrrblrtrKr4.

I4Mer a cBoeM pactropfi?fieur{rr [otrepeqHyro cocraBJrf,rotr{yro Marnrrrnoro
troJrfl r( BepTrIr(a,rrblryro cocTaBJrfirorqym ailefiTpuqecHoro ToHa Ha olHoM ypoB-
rre, MbI Brrsr4clrlilz qacrr, ropr4aor{TaJrruofi coc:rannrroqefi cranr,r Atruepa.
Brrnz [ocrpoen],r Haprbr aBr{MyroB o. (F) u MoAyJrfl cranr,r Auuepa. flocxonr,-
rny roxtr 6onee MeJrnocrpyr(ryprrbr, qeM Marurrruoe troJre [3], ro xou{urypaqur
MoAyrrr crarrr Ainuepa B BHaqtrrenr,uoft cretreHr?r otrpeAeJrflercr crpynrypoft
TonoB. ILa pr,c, B cne4yer, rrro yBrr,I Bctrr,rflrex qaqe Bcero pactroJrararorcfi
B Tex Mecrax, rAe cunrr Auuepa trpereprreBaror 6o,nr.mue u3MeHelrrdfl B EarrpaB-
Jrerlr{u rr HepeAKo cTarroBfircfi rranpaBJrerrEr,rMtr EaBcrpesy [pyr [pyry.

Peay.rrrraru paccMorperrrrf, rro BceM [rrEM 4.nr o6er.rx A0 npe4craBJreHBr
s ta6r. 3. Bo rroporrr cron6qe yRaBaHo cucro oqaroB, Haxogflqtrxcs s o6racrz
peryJrfipnoro rtatrpaBJIeHr,Ifl cr{Jlbr F, n rperr,elt cron6qe - B Mecrax, rAeHa-
pyueHa peryJrfipHocrs rratrpaBJrenr.rs F. IzIa ra6.nuqrr cJre[yer, \ro s 95,4/s
'clryqaeB oqarrr Bcrrbrrtren pactroJrararorcfl raM, rfle aBr,rMyr cranr,r Alruepa peBKo
MeHfier cBoe HatrpaBJleEtre. 3ro cor.nacyeTcfl c BbrBoAaMrr o ToM, qro BctrbrrrrHr(
.WMeIOT TeIIAeHqUIO BOBHtrItaTb B MeCTaX BCTpeqHOIO HatrpaBJIeHI/If trOIIepeqHbIX
Marnrrr{rrx noneft 17,1,11. Br,rnaror Mecra, rAe ctrJrbr Anauepa BeJrr4nE rr Hatrpa-
BJIeHT'r HaBcTper[y, Eo TaM BctrbrmeH ue ua6nroAaJrocb. I4ayuenrae Hapr tror(a-
3aJIO, qTO qaCTO ATO MeCTa paCIIoJIOE(eHrIE fIETeH.

5. O6cyx4enrre

Ha ocnosaultl{ trccJle4osanRft BEIflBJIeHo, qro trroruocrb BeprrrltaJrbrroro
TOKa OqeHb qyBcrB[Telr,Ha H zSMer{eHr{fM rpynrrbr rrflTeH. Srot {arr Mo}r{er
6utr r,tcnonbSoBarr IJIE rlporuoBa rralpaBJler{rrfl aBoJrrcr{r4rl ar(TrrBHofi o6nacru.

Marnrrnoe uo.ire A0 - B Buaqurenruoft crerreurr ronoBoe troJre. flpu
BTOM rrOJIe C 6Orrmeft Hallpfl)ileHEocrBlo MeEee ronoBoe, T, e. ol{o 6nuxre
r( troreuqtraJrbr{oMy. B npoqecce pactra[a A0 creueub ronoBocrn (jrlil)
yMerrblrraercE' u reM 6r,rcrpee, qeu cna6ee uole. Telt rre Merree cla6oe none
'ocraercfi Bce xte 6onee ronoBbrM tro cpaBrrenr4ro c ct4JIbHbrM rroJreM. Vuenrrre-
rrtre rroJrr B trpoqecce pactraAa axr:usuofi o6.nacru cBfiBano c BaryxaHrreM ToKoBr,
'IITO AOJI}I(HO trPI{BOIUTb K YMEHI'ItrEHUIO BCtr},IMESHOft ARTIITBHOCTI,I.

Iauurre o Baryxanurl aireHTpusecHr,Ix ronoB rroBBoJrrlrJrra rrporrBBecrtr
'oqeHHy eJrenrpotrpoBoArrocrtr {orocsepuoft nnaeMrr. flpu nocrosunoft enen-
TpotrpoBoErrocTtr rrJraBMLr O trB ypaBHeuzft MancBeJrJIa 14 Ba1orra Oua r,rlreeU
.IJrfi r\SMerIeHrIfl trJroTHocTtr roxa j

#:*o:. (6)
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Ta6;rraqa 3 BepE I{B Ha6IIoAeHufi cpeguee 3n&qerrue uo-
leperrHoro pas}repa S,TrelIeHTa Tor(a paBHbIM

[ara I r'per | ,rr.ru" S't9t^:ry^r{ B.peMfi BaryxaHlrfl tona Al =z---- | ' | ' 
-4,32'105c(5 4nefi), MbI HaxoAI{M, qro

T o - 2.108 CGSE. Ouo conraAaer co BHa-
08.06 {969r. I 2
33:33'nu'" 1 i I LB :.-ii9t I91v11T."""1 :-]11::i.:.T:i',T17i6:06 | i I ;9 MarHr{ruofo noror(a 3a BpeMfl Bcrrbrrufirr u tro
ii:g6 | 0 I ,5 coBtraAeHI4Io opl{eHralltrr{ c}IJIoBr,Ix t:g.lHufr.

1?,09 I q I 1q trorrn c rpaexropuefi ABl4)fiytqerocfl trErHa
1?'99' I 9 I I2 tL21. Haftsennoe BHaqeHI'Ie alrexrpotrpoBoA-14.06 liltzIt'vu 

I irr, I oa6, Hocrlt na 3-4 tropflAfia HIIE(e r(yJlo"::'-1-':'
v- otrpe[eJlflercr, Bepoflrrro, ryp6yleur-

21.10 1968 r. I 0 19 HOCTbIO IIJIaBMLI.

??.19 I t Lq flocxonsxy cBerlerrlre Bclrbrluen B Ho22.10 I ! I g flocxorsxy cBeseHlleBctrbrIUeH B Ho
23'lo I 0 I tl rloffBJlsercfl rIpeLIMyqecrBeHHono6,racrlt24.10 I O I z
i6:i0 I , | , rofia oAHoro 3HaHa, ro oHo saBrrct{r or r{atr-

irt 1 slu, paBJIeHr{r arexrpuqecxoro rIoJIfl' 3to soe-

m l'J;TLh,"',JtX,', :,, ;fl'X',"",',#X"r;ff ;;Xffi
| 

-' '" I qacrflI{br' TIuu uoryt 6r,rtrracruqrl Bblco-

- 

HI4x anepruft. Tanr, r4e ron HanpaBJreu
BBepx, grenrprtqecroe troJre cuoco6crnyer ABrr)r(eHrrro aJler(Tporros suua. A s
reX O6JraCtrx, I.Ae TOK IIaupaBJIeI{ BIII43, ABII}fieHI,Ie BrICOI(OAHepIUTIHLIX
aJrer(rpoHoB BHr{B Sarpy[Heuo. A,ns rroJroxtrlreJrbrro 3apfl]fieHrrbrx r{orroB
HaprnHa o6parnaa.

Ha ocgosaglrr{ AaHHbrx ua6.rlrogeuraft oqeuuu paal{ocr6 trorerrqrraJloB sJrer(-

TprrqeCROTO trOJIE Mell{[y Bepm[Hoft U.aruuruOft uer.nlr ll ee OCllOBauuelr (ua
g.nu"e I). IIpu j, : 3,3.103 CGSE (tQa A/Hu2, qro Hrrlr(e Ma6cuMaJr6Hbrx 3Ha-
qenflft: 1onat,' ny;rouoncnofi Benra'rr4ue EJIeKrpotrpoBoAlrocrlr [JrE cpeqneft
xponoc{eprr cl = 1,0rt CGSE I4 trpLI L = l}e cM pasrlocrb uoreHI{I{aJIoB CO:

arurr"* ton g. Bo npeua scnbrrrex olra MoEter 6rrrr, cyqecrBeHHo Epyrog.
Pauee 6ruro yclauoBJrer{o, gro yaJrbr Bcrrbrm,Hrl pactroJrararotcg uo o6e

croporrbr or uynenOft JluHttlr npo[oJlr,Hor'o IIoJIs [7], npuseM paBBI4rIle yBJIoB

trpor.r6x6[r4T TaK, qTO OHII He BbIxOAsT Ba npe[eJIEI nOJIfi AaI{HOfi uOnnpnOCtra

[13]. 9rlr peayJrbrarr,I [aror ocrroBar{rae rroJlararb, rrro rdcrorrul4n BcrIbIIrrKI{

AoJr?rieHl uai$[iltr,cs BBepxy. HeAasulde ua6nro[eurlr Co.nuqa c BhIcoH11M trpo-
crpar{cTBerrur,rM tr npenr'eunriru paaperrerureM B peHTrel{e IroBBoJIuJrr{ BafiJrlo-
qurb, sfo Irgroq,Hult yCfiOpeHI,Ifl uo npaftueft Mepe EJIeI(rpoH.oB HaXoAI{rcE
B Bepmr{Hax M&rrrirrrrr,rx rrereJrb. flpz atou aJrexTpolrbr ABr/t}nyrcfi BHr43 n xpo-
uoc$epe ll8l. F,ctu..eTo ran, ro eJrexrpr{qecnoe rrorle Ha uyrr{ c pasHocft,ro
,or.n irrros 10a B saAep)fiur Bce eJrer(rpollbr c sHepruefi lo 104 aB, gnramyqu-
eCfl r.rs BepItrI4IIbI ue,rhra lt xpOnroC{epe, TaM, r[e ToIt HaIIpaBJIeE BluuII, trt 6y[et
Cuoco6crsoBaTt, I{x upOxoffi[eI{I4IO B MecTax C ToItoM, HaIIpaBJIeHHbIM BBepx.

Bo rpeltr BCr.IbrrtreH rrpor[cxo[r{T ycnopglrl4e rr IIporoHoB Ao peJrflTL{BI'rcr-

c1r,rx aHeprufi (or HecRoJrr,Hr{x }reraaJreHTporrBoJr},T [o AecflrnoB rr4raEJIer(TpoH-
aonr,r). Srefrpurecroe roJle c paBllocrblo IIoreHqI{aJIoB B 404 B }Ie Mo}fier
cyqecrnenrlo rroB.rlr{flTb }ra r4sMelreHr{e aHeprl4rr peJrflTEBflCTCnI{X IpOTOHOB'

fiorrO*y eC.IItr IpOTOHbI yCHopEIorCE [o peJInTI,IBIIcTCIIIIX aneprufi torxe
n nepmraudx l,rarlrrirnr,rr rrereJrr,, To our{ npamrrauecru 6ecupennrcrrenlro
(6ea r.Icltameuias cnextpa) 6y[yll rpoxo[IlTE, It OcHoBaIII{flM Ilereilb' 1'[e 106

nanpa";ten r.I BBepx., r.srIui. flofruag gneprlrfl, s.aHJIIoIIeEHaa n.uporonuoft
ronnondnre c Err>7 20 MeB, Tal(afi X{e, HaI( tr B"DJIeHTpoIIIToM ItoMtroHeI'ITe

c E, > 20 ItaB'itsl. mor^Ba{rdouHbre roreplr peJIrrI{BI4crcItrIx DJIeRrpoHoB

, ,pOior,Or,hplr paanrrx CHopoCTEx c tosTloctt,Io AO lfecxoJrbRffx rIpOqeEToB

o[rrrr*oru, [lb].'notep, ,rexrpoHoB c aHeprr'refi 10-500 xdB na I{srlyqe-
Hrre peHTrenoscrft4x rr raMr{a-KBauros cocraBJIEIoT Bcero JIIlmb 4onlr npoqbn-
ra or r{oHI{Baq?IoHFIbIx uotepu [16)'

flpegnororxrrM, rrTo t4rrrerrcr{BrrocTE IIyqHoB BbrcoHoaHepr[qlrbrx SJIeHTpo-

HOB r.I rrol{oB, HatrpaBJIeHHLIX IIB BepmI{H MaIHUTHbIX UeTeJIb K I{X OCHOBaHtr-

Au (r XpoltoC{epy), trplIMepllo OI{I{IlaftoBLI u OAI4IIaHoBEI IIx gIIepreTI4IIecEze
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utrer(Tpbl. Torga aneprrafl, trepeHeceuHafl sJrexrpoHHblrv trlufioM B ocnoBaHrle
uarnurnoft rrerJltr{, r[e ror( HaI]paBJreH BBepx, cocTaBlrr noJIoBrIHy ot nonnofi
OHeprrrr4 aJIeI(TpoHoB Wu. Tattan )fie BeilItrluua AHepII4I4 6yger nepeHeceua
B ETo E(e OCHOBaHIIe treTJIu npoToHHbIMI,I [yqHaMu. TaH qto troJIHafl slrepll{fl,
ilepeHeceHHag B ocHoBaHtre IreTJrIu c Tor{o}I, HaIIpaBJIeHHbIM BBepX, CoCTaBTIT

'1, W" *'lrW, = W, = Wp. B ro ixe BpeMfl B ocHoBaHlre rlerJrr4, rAe rom
HanpaBJreH BHrrB, IIepeHoC aHepII4I4 ooytr{ecrBlltrercft UIaBHrIM o6paaou upo-
roHaMr{ (nepeuoc EJIefirpoHaMlI B sHaqI{reJIbHOfi Mepe sarpyAHeH sJIeHrP{le-
cnrd}r rroJrerrr). Benuuuua sroft sHeprrdr{ paBHa trpl4r{epHo Ll2W, 

=:'lrW".
I{a orux paccylr{AeHr4fi c,ne4yer, qro B ocHoBaHI4e rrerJrr{, rAe ron }Ia[paBJIeH
BBepX, AOJIII{HO nOCTyIaTL B BI{Ae BbIcOItOAHepl'I4rIHbIx. qaCTI4II B Cpe[HeM
npr.lMepHo n 2 paaa 6onr,rue gHeprl{I1t, rreM B ocgoBaHI4e rrerJII{ c ToHo}I' }Iaflp&:
BJreHrrr,rM BIII,IB, 3a cseT TeulrotrpoBoAHocrla trepeHoc SIIepII{I4 .zB BepIxlIHbI
B oCHOBaFlr4e trerJIII 6ynet ro)fie cyu{ecrBeHHo BrIIIIe raM, IAe rol( HanpaBleH
BBepx.

B raayuaelm,rx aKTr.rBHr,Ix o6ilacrflx 6rtro o.reur' HeMHoro Bcrlbrlrrex, rIoEaB-
Jrflrcu{ee 6o;rrmranctBo yBJIoB r(oTopbrx rIp}rxoAIrJIoCb Ha o6.rracTl,r c orpr4l{a-
TeJIbHbrM TOHOM. ,{,llX CyqecrBeHuo 6ollurero qr'Icila BCrIbIrueH ocHoBHafi

AOJrfl r43 BCeX ysJrOB coBtraAaJra c o6racTflMrl froJro]RI4TeJIbHbIx TOKOB. 13 Cpe[-
rreM npar(rrdrrecrr.r r 2 paaa 6o.nrrue Bclbllresnr,rx yairoB coBnaJro c o6.lracrrMu
TOHa, HatrpaBJIeIrHOrO BBepX.

B ryoueunona cqere aneprrdfi Bblcor(oDHepruqnblx rracrull rlorlaBIrII4x B xpo-
ruoc{epy, [epexoArlT B ualyqeur4e B JrrrHr4flx, B ToM ql4cre I{ B Brr[I4Moft o6r,acr:a
cnexTpa. TaHurt o6paaou, MLr Brr[rrM, r{To Bcrrbllrrrtlr, Ha6JIIoAaeMr,Ie B ,otrTI4-
qeCHoM [rdarra3oFle,- Bropl{qHrrfi o${ent, cBEaaHHr,Ifi c sbrcoxo3HeprualHbl-
Mr{ Ir aJIeHTpouaMr4, r{ rrpororraMu. I{a Ba}r{Hyro poJlrr B6IcoHoelreprltqHr,Ix Ba-
pE)fieHHbIX qacTr4rl B CBerreHr4[ BcrrbrrxHrl B cllefiTpaJlbHblx JIIIHI4SX BrrepBhle
6ruo yxaaaHo B [17, 18] . Ha6;rro4aeuafl acr4MMerprdfl cBerreHliltr Bctrr,Imen
n Ho ornocrrreJlbuo BHaHa rofia orrpeAeJrtrercfi lralpaBJIeHIreM BHeIrIHero aJIer(-

TpUqeCHOTO rroJrfl r{ CBEBaHa C aHl{3oTpoilUefi [poxo]r{Ael{I4fl SJIeI(TpOHHbrx
IIyqHoB B xpoMoc6ePy. I4e arofi Honqelqrlr{ cJle[yer' qro re Bcnr,ImHr4, AJrfl
fioTopr,Ix trpr{MepHo oEr4Har(oBoe qvcfio yBJIOB trpr{xoArrTof Ha O6IaCTI,I IIoJIO-
]rtr,rTeJrbHrJx r{ oTpr4qaTeJrbHblx ToKoB, AOJI}ItHbI B OCIIOBHOL I'eHepupOBaTb
IIpoToHLI IiI MaJIo DJIeI(TpoEoB. Hanpotrao, BcIrbIIrTKu, ocHoBHatI . [oJrrl yaJIoB

r(oTopbrx rrpuxoArrrcfl Ha o6[acrl{ c ronoM, HatrpaBJreHHr,IM BBepX, AOJr)nHbI
6r,rru, cssaanrl c reuepal{r4eft rJIaBHbrM o6paBoM aJler(rpoHoB.

Paarzsfie B cBerreHtrrr yBJroB Bcubrruex B Mecrax troJrolxrrreJrbHoro rr orpl{-
I{aTeJIbIIOIO TOKa AOJI)I{HO SaBI{CeTb tr{ OT }I{eCTROCTII CIIeRTpOB yCROpeHHLIX
aracrrrq, Conna[enue Mo[eJrrrHr,rx npeAcraBJrer'uit c AaIrHr,rMI{ Ha6rloAeHl4fi
o6oCHoBbrBaeT trpe[troJlo]r{eHtre o6 oguorpeMeuuoM ycfiopeHrrl{ sJrenrponoB I4

npoToHoB B BepmrrHax MarrrI4THr,Ix rreTeJrb,
Haxu.rrae cBEBlt Bc.flbrrrequofi anrirBnocrr4 c rJro6aJrbHbIM ToKoM aHTIrBHofi

06racTr.I ra [pellMyrqecrBeHHoe pactroJlomeHlle yBJIoB'Ho-scnrtruer B o6JIacrl{
rro6aflbEoro roKa, HarlpaBJrerlHoro BBepx, Moll{er yHaBI{Barb Ha ror qro Bo

Bper{fi BctrbrrrrHrr 3Heprr4fl trocrynaer I43 Bcefi aKrr4BHoft O6raCTU B sOHy SHep-
IOBI,IAEJIEHIIfl.

Otnterzlt rax)fie, rrro AoBorr,Ho crrJlbuble trocrofiHHo fiprloyrcrByrorqr{e
SreHTpr4qecHue rroJrE BAOJTb [4arHr{THbrX rreTeJlb cyqecTBeIIHo cr(asblBaloTcfi
Ha rrportreccax trepeHoca B trJIa3Me, qro Heo6xo,u4Mo I{MerE, B BI4[y rrprr Bcex
Teoperr{rrecHr{x pacrreTax.

I4nruyurcnrre BcrrJlecrrr rrrecrr(oro peHTreHoBcRoro r4Siryqellr,Is cBoI4M rrpo-
rrcxolr{AerrrdeM o6s3aur,r ropMo3noMy raBryqeul4lo Br,Icofioaueprrdal}Iblx eJIeHT-
poHoB, ycHopeHrrbrx Bo BpeMfl Bcflr,rurRrr. Fla6lroAeuufl c BbIcoHLIM [pocrpalr-
crBerrnbrr,r paBpertrenr{eMU4, 19, 201 rror(aBbIBaror, qro Dro r{BJryqenrre cocpelo-
ToqeHo B Hecr(oJrbKr.rx r4croqHr{Hax, paBHeceHHbIx B Kaprl4HHoft rlJlocHocra
Ha AoBoJrbHo 6orrmue paccrorlulrfi. .flpxocru r{x, Haft rrpaBrrJlo, He oIIVHaHo-
Ba: rro RpaftHeft Mepe oAHI{ cyqecrBeHHo f,prle Apyrux. Pasnu'rlle B Epltocrl,r
I4 paBMepax erEx r4crotrEur(oB yBerr4ql4Baercrr c trepexo,4oM B o6racTr, 6olee
)I(ecTr(r4x KBaIIToB - 20-30 naB ra 6onr,rue, ftoue.ruo, A,ltt BLIficIIeHIIfl [pu-
qall pa3Jrtrqufi B flpnocrr( ux Eylr{Hbr [eraJlbHbre r.rccJre[oBaHr{fl. o4uaHo
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oSeBEAHO o[HO: Epr(OCTb Bbrrrre raM, rAe MeHbtrre aJreKTpoHoB, EBJryqarcqux
Ha AaHHofi qacrore. flo ananourrd c troJryqeHHbrM[ HaMr,r peayJrrTaraMrr tro
cBeseutrro Bctrbrlrren r Ho uoxuo cBfiBarb o6nacru 6oree cna6oro cBeqelrufi
B peHTreHe c MecraMr[ JronaJrbHoro rorta, EatrpaBJrenuoro BHr.ra, a 6olee np-
firre - c MecraMtr Tor(a, EanpaBJreHHoro BBepx. Torqa aro cpaay [aer oqeHr(y
paalrocrrr lroreHqtraJroB aJrexTpl4qecroro troJrfl Me?r(Ay BeprluEofi lraruurrloft
treTJII{ rA O6naCrrrO CBeqeHlIfi B per{rreHoBcnoM [r{atraBoHe Bo BpeMfi Bctrbrmr(E
(20-30 xaB). ,(.rrx rorruoro orpeAeJreHufi ee Hylnubr na6nro4euzfl c xopomrrM
trpocrpaHcTBeHHbrM pasperrreHr4eM peHrreHoBcKoro ctreHrpa B mr.rponoM AIratra-
aoue auepruft.

B aaHnrcselrre trptrHocun 6raro4aprocrb H. I4. Illessxuuofi aa troMoqr
u o6pa6orxe Aar{Hr,rx BhrqrrcJrerrr{fi u uo4roroBr(y pucyrrxoB.
Oxtr6pr 1986 r.
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yAH 523.745+523.746

O BEJTITqIIHE BEPTI4ITAJIbHOIO IPAAITEHTA
HAIIPfl}I(EHHOCTTI MATHI4THOIO TIOJIfl

B XOJIOIHOM ITOMITOHEHTE TEHI4 COilHETTHbIX
TIflTEH

M.Am.Iycefiuon

IIo 85 aeeMaEoBcHuM cfiefiTporpaMMaM r4BMepeELr MarErrrElre pacrqerrJreufiE uuuNt
V I 16256,9 A, L6285,2 A, L6296,5 A r.r Sc I 1,6306,0 A n reurpaafltsnbrx rrnreE. flpe4uo-
Jlaraerca, qro B xoroguoM KoMrroEeETe rerr,r Jrr,rurrff Sc I o6paayercs s 6olee uy6onux cJIoEx,
qeM JTI,IELITT V I. flo paBEocrEM Eaflpfi)fieunocrefi MarE[TEbrx uouefr, ua6tro4erunx uo Sc I
n V I, o[peAeneEEr Befilrqrlubr Beprl{r(aJrrrrrrx rpaAr.renToB rroJra B xoJroAEoM KoMrIoEeETg

TeEr4, Buaqeur.rs Roropbrx ora3airlrcb D rrpeAerrax or -4r0 Ao *0,5 fc/ru. IJafigeuo,
qTo EaIIpEEteEEocTb MaTEI4TEOIO rrOJrE B TeMEbrX ySJIaX TeEr{ B OCTTOBEOM yMeEbmaeTCE

o ancotoft; xapar{Tepuaa BeJlr.rqr.rua Beprr.IHaJILEoro rpaAr.reETa Marur.rruoro rroJr* paBEa
(LHlLlL)cp: -2,0 lc/nrvr. Jh.rmr, B peArlrx cflyqafix B orAeJrr,Etrx Mecrax regrl Earrpg-
,r(eEuocr6 Marur4TEoro fioJlfi, [o-BrrArrMoMy, MeAJreurro pacrer c rrrcotofi; npr{ aroM B xonoA-
EOM I(OMIIOEeETe TeELr OAEOTO I{ TOrO Ete rrfiTEa R MafEr,rTEOMy ITOJITO C trOJIOE(rITeJIEEBIM

BeprLIRaJIbEbrM rpaAlrerrroM o6rrsro flpr,rMbrraror rroJrx c o6parrrrruu (orpuqarersrruvru)
BEPTIIKAJI6EhIMI,I TPAAIIEETAMI,{.
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ON THE VALUE OFVERTICAL GRADIENTOF THE MAGNETIC FIELD STRE.

NGTHS IN COOL COMPONENT OF SUNSPOTS UMBRA, by M.J.Irusevnou.- usitg
85 Zeeman spectrograms we have measured the magnetic splitting of the absorption

lines v I 16256,9 A., x6285,2 A, 16296,5 A and sc I 1,6306,0 A in various sunspots umbra.

It is suggested that in cool umbra component the line Sc I is formed in more deep layers,

than V-ilines. The values of vertical gradients of the magnetic fields in coolcomponent

of sunspots umbra were determined by the difference of the magnetic lield strengths

observed from the Sc I and V I lines: the values appeared to be in the rango lrom -
4,0 Gs/km to * 0,5 Gs/km. It has been found, that in dark umbra knots the magnetic

field strongth decreases mainly with height; the characteristic value of the vertical

graclient eq"uals to LIIILh:-2p Gs/km. only rarely in sepalate sites of the umbra

Ih. *rgo.ii" field strength is probably increasing with height; in such cases in the

cool cotponent of one and tho same sunspot the magnetic lield with positive vertical

gradient is adjoining the fields with negative vertical gradienis.

Eqe n fiorrqe 50-x rogon BrrepBr,re cenepunrfi [1] uoxaea.ir, qro B reHII coJI-

HeqHLIx trflTerr Marrrr4Tr{Oe rroJre BecbMa HeOAIIOpOAHO I{ IrIvIeeT TorIHyIo CTpyI(-

Typy. TlccJreAoBarrr(fl TOHr(Ofi CTpynTypr,r IrETer{ I{ I{x }IarHlrrHoro troJIfl CTaJI-

*L'uurora, c 6onr,uuurr rpyArrocrrrMu tro.lryqeHl{E Ha6JIroAareJIbHoro Mareplra-

na c AocTaToqHo BbrcoHuM upocTpaHSTBSHIILIM paspeueHI{eM. oAHaHO trpIIMe-
geHr{e CtreKTpaJIbIIhIx JItrHIIft C paBrruqHOft uyecrnureJlbuocT}IO fi reMtrepaType

trOBBOJrIJIO paBAeJII{Tb MaTIIIITI{rIS uOJIf, B (XoJIoAHEIX> ('renrur'rx) I4 (IOpfl-

uuxl (cnerflbix TOqHax) aleueurax reHI{ trflTHa I{ otrpeAenl{rl paBJlI'lrIEtI Ha-

trp',t(;HHo.refi B uux. Tax, O6pugHo [2] lla,repu,n MarHI(THoe IIoJIe B re]Iu

U-greu IIO JII4III{flM Fe II u Ti i u [pumeJl It BbIBOAy, aITO B CBeTJIbIx TosHax TeHtr

HaupfiE{eugocrE, MaIHI{rHoIO :l.Oin H sHaqIlreIbHO CJIa6ee' seM B XoJI9AI'I}'IX

oo"u"rr* ee. Flaull t3-51 6r,rno uafi4euo, rIrO Ha oAIIOft ra tofi )Iie BLIcore

;;;;;{;p", s uau6oree xorroAubrx (teuuux) yarlax relrr{ nflrerl Ir notrn, otrpe-

[eJrfreMafl uo cler(TpaJrbHbrM JrrrHrIflM^I{efitpanr,nsrx aroMoB JIeTHOI4OHIIsye-

ilr" rri.*r"ros V I,Zr I u Y I, ua 200-300 lc 6onr,rue, qeN'I 17 s cunomHoM

TeMrroM rfone renu, I{3MepfleMafl tro trSBecTIIbIM TpIIIJIeTaM SeertaHa !'e I
16302,5 A, ),6173,3 A.

B uacronqee BpeME trocrpoeHnl MOAeJII{ Or[eJIbHr,Ix roHl{O0rpyl(ryp}rblx

aJreMelIroB reuu (crrt. [6]), n I(oropblx-trpl{Bogflrcf pactrpeAeJIeIII'IfI reNlnepary-

DbIUraSoBoroAaBJIeEtrflcBblcoToftorAeilr'HoB(XOJIOAHOM))r'r(ropflqeM))
iao*ooraorax. Onpe4eJIeHHBIft I{Hrepec upeAcraBJrfler r4 IlsyqeHlre pacnpe[e-

JTeIII{fl IIaIIpEX1SI{HOCTII MaIHI4THOTO TIOilfl H trO BbICOTS B (XOJIOAHOM) II ((fO-

pflqeM) KoMtrolrerrrax reHI{ trrrreH. C atofi qerrr'rc MEr BAecb 
-:1!:Iti:'^t-T-:-";nu.ruuy Beprr{HaJrbr{oro rpaArreETa l/ B ((xoJroAHoM)) KoMtroHeHre relrr{, Koropblz

ffBJIfleTcfloIIII{MI{BocIIoBIII.IxIIapaMeTpoB,xapaI(TepIIsyIoIqIIxpac[pe[eJle-
Hufl dtl4sl4secHlrx ycJloBr{fi B Hefi'

Marepuan HafiilroAeHr.ti4. u Bbr6op cuer(TpaJrr'Hbrx JrlrHrrfi

B re.reuue 1g55-1959 rr. Ha 6arueuuort corllesHoM reJIecnotre_ (BCT)

Itpl,rycxoa acrpo,iruaruecKofi o6cepnatopllu AH CCCP 6r,r.n uony'reH 6ol'arllft
,irnpruo ua6;nrcfeunfi no uemAyuapo4uofi trporpaMMe onpeAerlegr{f Mal(cu-

MaJrr,rIbrx NrarHuTrrr,rx noJreft CoJrHeqHbIx trflreII t7-91. -,(,ul ualtepelIIIfl 3ee-

MaHoB0r{oro pacqeilJre}ruf{ tru:Hv.iii rorJlotr{eHl{E Y I X6285,2 A, [6296,5 A
I{ Sc I fu6306,0 A lrrr o6pa6oranu BbrCOHor{aqecrBeHIIIre rloJrfrpl',Isaqrroflrrble

crrer(TporpaMMlr uflTeH' crrflrbre 
^ ^ ^ 

Ha6[IoAarerl[Mrr BCT c 27 '06 tro

O5.OS.tgb7 r. B o6.racrr{ crrexrpa fu6280-6320 A. ,{;rr-orlp^e4eJregr4fl rra1ps-

)r{e}r}roc1.r,o"rrrrru"o uonn (n.u.fi.) H u rro TILIFIITIT v I },6256,9 A ur,r aAecr,

troJIbSyerfcrI I{ Beel{aHoBCKI{MI{ cneHTporpal[MaMl4 IIflTeH,,"IIOIIyqe]IHLII{I{ HaMII

teroyt"igT2 r. rra MaJroM 6arueHnou coJrHesHoM reJlecnonc (MBCT) B Al{atra3oHe

urrrrr BorrH 1,6250-6310 A. o6pa6oraHo scero 85 troJrflplrsaI{I4oIII.IbIx crer{rpo-
rpaMM pa3fltrqHbrx trflreH C IIOtrepeqHl4HaMI{ re}Ilr or lt \o 24" '

Becs aror Ha6rloAare,,r,nrrft |narepllarl troApo6Ho onI4CaH n [3-51 u [7,
B]. IIo Heo6xoArrMo KoporKo orMerErr,, rrro BO BpgYfi TaI{I'IX IIa0JIIO[eIII{I4 tre-

peA qeJILrc cuexrpo"paSoe xax BC'I, rax ll MECT ycraHaBJII{BaJIaCb oIIrI{-
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qecrafl troJlrrpr{Bar{roHHafi HacaAr(a, cocrofirqafl rira trJracrr4Hnrr B 1/4 l, u no-
4xpouguoft (rnlr uo;rnprzoaqraouuoft) lroaaraxra, HoropasrroBBoJrflJra troryqurb
BEEMAHOBCI(ITE CilEI(TPOTPAMMbI B BI{AE MHOIOSI4CIEHHbIX UOJIOCOH C IIEPEAYIO.
qlrMlrcf, BBarrMHo oproroHaJrr,Hbrr,ru troJrtrpr{Baru,rflMr4. Ha cnexrporpaMMax
ECT mupuua xarxgoft rroJrocxr{ rroJrflpor,rAuofi uogaranrz coorneicrnyer Z,
Ha rloBepxEoctlr Co.nuqa, a rroJrocKrr rroJrflpr,rsaqrzonnoft r[o3ar4nr4 ouruqe-
enofi uacagxu MBCT - 3". Hax na BCT, ran z ua MBCT ctrexrpbr cHffrbr
s IV uopsAxe 4lrr[{paxquouuofi peurer(r4. B o6racru ctrenrpa 1,6250-6820 A
nraueiinas [rrcrepcr4fl crrexrporpa$a BCT panna 0,265 A/,rtrtr, a MBCT -0,354 Llvr,rt. IIpu rar(r4x crrexrpaJrbubrx Ar{crrepc?rflx Ha rtor,qpr.raarlr{ouubrx
crrel(TporpaMr{ax [ocTaToqHo xopoIxo paSAeJrflroTcfl r(or,rloHeHTbIMaIHI4THOIO
pactr{e[.[eHux eu6panurrx nusuft norJIolrleHr,rfl tt c rroMorqbro IrBMepI{reJrE-
Eoro rr{rrnpocxorra LIUP-12 yBepeHHo orrpeAeJr.Eercfl paccrorHr{e Me}r{Ay
O-KOMtrOHEHTAMtr.

,{la onpe4eJleHl,Ifl BerurrlrHrr Beprr4raJrbuoro rpa4treura Hanpfl}r{eHHocrrlr
MarHr,rrHoro IIoJrrr B xoJIoAHorr noMfroHeHTe TeEr.r rrtrTerr B crrer(TpaJIr,HoM Arra-
rraaoue 1,6250-6320 A nau6onee y4o6urrur4 oxaaaJrr{cs rpu qr:r,:siw],r [ourorqe-
Hrrfl oAHoro MyJrbrr{rrrera (}& 19) neftrpaJrbuoro BaHaqr{fl V I 6256,9 A,

VI

ScI

6256,9
6285,2
6296, 5

6306,0

64,9
59, 3
59,5

4

4

1

flpoctori rprlrrJre?
C"noxurrrYr aS(erf

)))
flpocrort rprrrrrrer

?"6285,2 A, [6296,5 A r o4na rruHurr nefirpa.nsuoro cHaHAr{fl Sc I },6306,0 A.
B ra6.nuqe rrpr{BeAeHr,r Hefioropr,re Aaurrbre arux tuanrfi: poyJrarrAoBcr(afl r{H-
reHcrrBHocrr, B crrer(rpe reHr4 rrflreH /;i [10], xapar(repr.rcrrrr(a BeeManosc(ofi
r(aprrdHbr pacqetrrreuufl r4 Berr.rqunu grl,f , r[e g.r - na6oparopubre BHaqeHlrE
{anropa JIau4e, paccqrraHHne nanrra [11].

B [3, 5] 6rrro orueqeuo, qro Bce arr{ Jrtlqurtt [ourorqeHr4a vpeanr,rvafiuo
c.na6r,r B crrel{Tpe {otocSeprr u rloJryrel{ra rrrrrna, onr{ BHaqr,rreJrbuo ycr{Jrr{Ba-
Iorcfl B ctreftTpax reur.r rrflTerr. Itax Br4AFro raa ra6nraqr,r, poyJrau[oBcr{afl r4H-
reHcr,rBHocrb Jrr{Hr{r{ Sc I s cner(rpe rer{r4 rrflrrra /f; : I, a tr.rnraft V I /[ :
- 4 -- 5. Tor draxr, uto Bce rpr4 ltluur:,z BarraAr4rr BxoAflT B oAr{E rd ror }ne
MyJIbTIIIJIeT I{ I{X pOyJIaHAOBCKT4e r{r{TerICr4BHOCTrr B Crrer(Tpe TeHr4 troqTfl oA[-
HaHoBr,r, rroaBoJrfler rrpegrroJromrdrb, qro r.rx a{{exrrzeurre rny6raurr o6paeo-
Bar{r4fl Tar(}fie oqerlrr 6ruaxu, flo-aragrauouy, o6 DTo},r roBoprrr r,t ro, sro BCe
arr.r Jrrrrrrrrr V I, xaH 6r,tro uoxagauo [3,5], Aaror oArrEaHoByIo ne'r-uuuuy H
B relrr.I trErelr. Cornacuo t12-141 fian Jrr{Hlrfi Sc I, rax tr IrrEHuv V I xoponro
paaBraTbr B ctrexTpax rros[Hrrx (<xonognrrx>) anea4 HJraccoB K ra M. Tanuu o6-
pa3olr, MolrtHo rloJrararb, sro Bce nrr6pauur,re ctrenTpaJrbrbre JrI4Hr{r{, tro-BrrArr-
MoMy, o6paayrcrca s Hau6olee reMrrbrx (xo;rogurrx) yaJrax renrr, trprrseM rrr4-
uras Sc I soaunxaer s 6o[ee r.ny6oxr,rx crroflx arnroc$eprr rerru, qeu lutuyt
V I, ran HaH poyJlaEItoBcHafl r,rrrrencr4Buoctr, uepnoft lur:.frlr Bnasr4Teilr,Ho
MeIlErIre, seM [HTencrlBHocrr tttttarzfi Bauagr4ff. 3ro u [aer rraM Bo3Mott(Hocrb
otrpeAeJII4Tb BeilEqI,IHy BepTI{KaJILHOTO rpaAr4eHTa HaIIpEEterrHocTr4 MarHr4T-
TIOIO trOJIfi B XOJIOAI{OM ITOMIIOIIEHTE TEIIIT IIflTEII.

Peey,r r,ram,r rrBMepe rrrdft

Paccrosuug Alp lrex4y AJrurrHo- fi Itoporr(oBoJrHoBbrMr4 o-noMtroHerrTaMfi
nrr6pannrrx nnrlrrft [orJroqeur{fl B coceAr{r{x rroJrocnax cler(TporpaMM c BBa-
rrMrloopToroHaJrr,Hoft rroJrfipr43alluefi oupe4eilfrilkrcb BrdayaJrbno Ha rdaMepra-
reJrr,Hor{ Mr4npocHone MVIP-L2. Srra nauepeEr{f rro xarn4oft trttF.frrt troBropfl-
Jrlrcb rrflTb pa3., HaxoA]f.rrtncb cpeArrr.re apz{trerzuecHr.re BHaqeuv.n L.lr1 u Bbr-

172

3eeMaEoscnas HaprrrlraJlirnr,ra, l,o (.&) g12"oz'1gro, gxlz



{TIIcJI'IJII/I0b BeJIIIqITHbI seeMAHOBCITOIO PACIqEIIJIEHI4E A},g. TAXUM UYTEM..SHA-
qeHEfl Afa OuPeAeJIflJII4cL II [J]fl ApyrIIx [ap coceAHIIx troJlocon rro Bceft BLI-
,COTe Ctrel(Tpa TeIIu, trOl(a OTqeTJII{BO BI{AIILI O"-I(OMIIOHeHTLI IISMepfleMbIX JIE-

Hrrft. B aasuCuNrOcrII oT paaMepa trolepeqHl4l(a relIr Ha trIeJILI CtrenTporpa{a
'u ilrrpuHbr troJropon rroJrflpr4sarlrroHHoft HacaIHII BeJII[qI4Ha Al,s OUpe[eJIflJ]acb

s or oAHoft Eo.12 tosHax (rr,recrax) B reHI{ fia}I(Aoro Ha6IIoAeHHoro IIflrHa. Ha
ctre1rpolpiMMax ECT paccroxHl4e Ilorepex [I4cIIepcIlII. Me]fiAy roq1aMtr' r4e
6rrnu-OupeAeJIeHbi uaruutnoij pacqerr;Ientre ilI::utrfr. Af7r, CoCraBJIfler 2", d

Ha Cnefirpax MBCT ErO paccrorIHL{e coorBeTcTByer 3" ua ronepxHoCTII Co;ruqa.
Snecr }I{e cJleAyer orMeTrrr6, rrTo 

. r{BMepeHHr,re crrer(TporpaMlllbl cHflTEr Irptr
xoporutrx ycJroBr.rflx Ea6rIoAeHLrE r{ trpocrpaHcrBeuHoe paspemeHlle He xy?ile
'qeM 3".

Hanpxmenu6gTr, MaIHI{rI{OIS 11OJIS 11 uO xaXrgOft ue serrrpex JltrHufi no1'-

.JrorqeHr,rE Ha ocHoBe rrx r,IBMepeHHbIx SeeMaHoBCI(r{x paCqeIIJIeHufr" L?uu Br,rsuc-

.JrEJracb tro sopNlyre
A1,..

l[: . n:= .Lfi'-
9,34. gnlfi

n4e 1,0 - AJrrrHa BoJrHr,r EecMelqeHHofi llluul.l, gil - ra6oparopHblfi Saxtop
.JIau4e Jrr.rrrr4r4 (suaueunr grlf;, urruracJreHHble HaMIl [11], [pllBetreEr,I B ra6.ltrlqe).

Jlznulr trorJrorqeur,rx Sc I 16306,0 A u V I 16256,94 srrsrorcx rrpocrr,IMlr
.rpr4trJleraMu SeerIaHa, a JII4HIII4 V I 16285,2 A ll 1,6296,5 A n uarurarHoll rloJIe

rrol(aBL,IBalor cJIoiItHyIo Kaprr{Hy pacilIelrJreHllfl, T. e. o'-noMrlodeHTbr trocJIeA-

Hr4x AByx JrrrHr,rftcocroflT r4B HecxoJrbnlrx [oAnoMrroHeHToB, Cxetmr SeeMaHoB-
.cHoro paclqelJleHltx ux IIaMI,I paCCqIdraHbI I{ [pIlBe[eHrr n [3]; lAe 6lrrlo or-
fvleqeHo, rrTo o'-Hot[troHeHTbl Jtrlt]dl1tfr. B I,eJIoM AocraTqqHo y3Kr4e r{ MarHrrTIloO
pacq,enJreHue L?un rro Hr4M r{3Mepflercfl yBepeHHo. cpaeueuue HaIIpfl}r(elrHocreft
naaruurnnrx fioJrefi B Terrr{ riaren, olpeAeJrelrubrx tro rpeM JrrruuflM lrefiTpaJIb-
rroro BarraAr,rr v I ?"6256,9 A, ?"6285,2 A n 1,6296,5 A, uoxasblBaer xopomee
corJlaorle Melr{Ay HI{MI4 [3,5]. 9ro roBoprrT o ToM, rrTo HarrpflE(enllocTl4 Mar-
Hr{TrIoIo ["onlfl H, HaftAeEE],Ie rro rrlo6ofi I13 Tpex ilITrvril BaHa[ufi' C oAI4Hal{o-

BOft Hale?fiHOCTE,IO MOIyT 6rrts rzcnolbSOBaHI;I trJIfi cpaBHeHIIE C ,[f , onpe4e-
JrfleMr,rMr,r rro JrI{Hr{r{ Sc I },6306,0 A nrs Blrqr,rcilenr,rf BepTIanaJrr,Horo rpaErreH-
TA IIOJIfl.

ItaH 6rrno cKaBaHo Bbrrle, rrpr4 Br,rqrlcreur{u Beruqlan Ir.M,rr. l/ urr uplr-
MeHfleM Jra6oparopHr,Ie BHaqeHua SaHtopon JIauge 9rp.ilrr lrtrnrfr. trorJIorqeHrtfl.
.3ro csgaauo c reM, cro ra6oparopHr,re BHar{eHrrfl Mlro}r{IrreJlfl MarI{IlITr{oro
pacqetrJrer{ufr :l.w:afifr gn flBJrflrorcfl 6olee Ha[eHHbrMI{, qeM ux reoperl4rlecr(Ee
'urrrrrnr", g,r lL71. Coinacuo [11] u.ns ilulttvt cfiaHAI{fi Sc I I6306,0 A;ra6opa-
TopHoe u reoperrrqecroe Buaqeuna {anropoB JIaHAe oArrnanoBbr, IIJrtr JIrrHr(r(

ra-na4un V I 1,6285,2 A ouv. orrr4qalorca scero rlarub wa0r2o7s. Ho qtt Y I
1,6296,5 A reoperuuecKr,Ift MHoEtLIreJIr, Jlau4e g, Ha 2,4/s, aY I [6256'9 A
Ha 3,696 6Onrrne, qeM Ber[rrrrHr,r Jra6OpaTOpHorO Sarropa gJr 3Tr{x t:rrtumfr..

floarouy fiprrMeue[rr{e ra6oparopubrx BeJrtrqrau gr :lwtlaft rIoBBoJrIaJIo HaM I43-
,6entam, BoBMolnr{Erx cucreMarr4rrecr(rdx orur46oxrrpId Br,Iqr4creLrurrvr cpaBHeHurr
Hanpfiifierruocreft Marrrr4Trrr,Ix rroJreft B xoJroAHoM r(oMfrolreHTe reI{I4 trflTeIr IIo
paBI{LIM CtreI(TpaJIr,HEIM JII{III{flM.- 

Ha pucyHr{; Mbr npr4Bo[r4M Beilurrr4Hbr ]Iarrpfi]r{eHuocreft M&rIII{TrIbrx rroJreft

f/ n xolo4uorf r(oM[oueFrre reHrir Ha6rroAeHHr,Ix fiflTeu, orrpeA^eJrellHbre rlo .3ee-
MaHoBcr(uM pacqerJrelrvtrM lrlrHuf,r. BaHagrrfl V I 16256,9 A ?"6285,2 A u
1,6296,5 A (a6cqucca) r cnau4raa Sc I 1,6306,0 A (op4unata). B nepxneM JreBoM

yrJry pr4cyHr(a ropr[soHraJrErrbrM rr Beprr4KaJrbI{EIM OrpeSKaMI4 yltaBaHb_I cpe[rle-
HBa[parr,rarecnr,re orurr6rr4 11 coorBercrBerrHo rro JIIaEI{flMV I ll Sc I. tr{a pracyn-
Ra BrrAHo, qro BeJrrrrrrrtr,r H) Ha6ilro[euu];re ro Jrr4urrr{ Sc I s rroAaBJlaroqer[
6onsmnnctBe c1ryqaeB BHasl,ITerrlrro 6o.rr,rue, qeM BHaqeHfirI H 1 otrpe[eJreI{HLIx
rro fitrHtnflMV I. TaH I(aH JIIIHI,IE cHaHAIlfl O6pasyercr s 6onee 11Iy6oKlIx cflo-
fix, qeM [IfrIItltt BaHaAI{fi, TO MO}I{HO C[eJIaTL BLIBOI O TOM, STO BeJluqLIIIa Bep-
Trilr(aJrE,HOrO IpaArreHTa rrarrpfi)fieHHocTr{ MaIHI,ITHOIO IIOJIfi B XOJIOAHOMI(Or[-

troHeIITe Tetrrd TIETSII L,HlLh-s ocIIOBHoM oTprrrlaTeJlbua, T. e. troile c BblcoToft
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ooua6enaer. FIo s}{ecre c reM rrMerorc.E cilyqau, xorfl peAKue, fiorna HanptrH{eH-
EOCrb trOJrfl trO SC I Uenrrue, qeM rratrpff)fieHH ocrs H tro JrrrHr(.flM V I, u paanzqa.
B Hatrpxlr(euuocrflx 6olee seM 3o. Ero ronopur o roM, sro B peAxux cryqa.Ex
B orAeJlr.Hr,rx Mecrax xoJroArroro r(oMtroueHra reHrr trETeH BeJrrrstrHa LHlLla
6rrsaer troJroxtr{Terrr,uofi, r. e, Harrpfl?fleHrrocrb MarHI4THorO trOJrs rra AarrHoM
cJroe BoBpacraer c srrcoroft. flpoclrorp acero o6pa6oraHHoro MareptraJra troKa-
BaJr, qro Her Hr{ oArroro rrflTHa, B TeHIr noroporo trpoucxoAzJro 6rr tolrro..
BOBpacTaHr{e Harrpf}fieIrHOCTrr troJr.E C ar,rcOrofi; troJlo}fiuTeJrbHEre BepTI{I(aJrb-
I{bIE TPAAI{EHTbI UOJIE O6TTSHO COCEACTBYIOT C OTPI4qATEJIbEEIMtr TPAAI{EETAMZ.
B Her(oropbrx 6ortmzx rrflrrrax. Hauolruzlr, .rro s [1] Cerepuuft Tar(Ere or-
Meqail cJlyqatr, HorAa ua ognoft u roft xe rly6une trsTlra trpuMbrr(aJrrd MarHrrT-
IIbIe trOJIfl C OTprlqaTeJrbrrblMtr rr IIOJrOlntrTeirbIlbIMr{ BepTIrHaJrlEbrMrr IpaArreH-
rauu. Ero flBJIeHue o6b.scrsilocb flaK pacxolr(Aerrtre tr cryqeHr{e cr{JroBhrx Jrrr-
truft lrarnutgoro lroJrfl B coce[Hr4x Mecrax rerrtr trsrrra. B rgrsax Marrrrrr]rble.
troJIfi c o6parnrrntz BHaI(aMtr BepruHaJrbEbrx rpaAuesros Ha6rro[aJr raH]r{e'
Itoros [151. flo.no]nllrerrbrrbre BeprtrHaJrbrrbre rpaAu errrbr Marnu rrroro rro;rr
B HeRoropbrx trflTr{ax axrzsuofr o6racrz n6xru.au MecTa BoBErrr(rroBe}rufi Bctrbl-
rner trepe[ r4x rraaraJroM o6napymuru l(opanr, z Creuansr [16]. Haxoneq,,
npr4 uByqeul(rr Beprrrxa;rbuoro rpaAr4euTa MarrrtrTlroro rroJrfl uo nunugm Fe I
rlanz 6r,rno BaMeqeHo [17], sro B cJroe h:50 -- 150 KM EaA ypoBHeM BoB-
Irr4nHoBeHr4fl HerrpepbrBHoro ctrerTpa reHu rrfireE B EeKoTopErx cJryqafix Ea-
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Irpfl)I{eIrHoCTL troJIE pacTeT c BblcoTofi. floarouy oTAeJrbHr,Ie Sanru troJlo}Itrlt-

TeJrbHoIo BepTI{KaJIbHoIo f p aAIIeHTa IIaTHI{THOIO IIO JIE, IO-BI{AI4MOMy, MO}I{HO

cqurarl peaJIblrbrMlr.
Tenepr troilr,rraeMcE otrpeAeJrr{rEr Her(oropble xapar(TepHr,re qrrcJreHIrI;re

BHaSeHUfl BepTtrI(aJrbrroro rpaAr,{eHTa H arlp fl}I{eHHocTI'r MaIHI{THOIO II0JIfi

LHILIL u xorbgrroo.l noMtroHeHre relrr{ rrflrrra. [,,rrs aroro ueo6xoAr4Mo BHarr,

BelurrrrHy paaHocrr{ a{$eHrr.rnnux rry6uu o6paaonauur. lt;uttufr' V I ot nurIufi
Sc I. OupegeJIeHI{e a{{extlrnnrrx rry6ulr o6paaonanun Spaynro$epoBllx JII4-

sufi rpaguqrOttrrr* l,leroAoM flBJIflerCfi ognoft I{3 rpyAHblx sagaq' oco6euuo

, ,err- rrgTerr. Bo-nepnsrx, reHb rrflTga Becr,Ma HeoAHOpO[Ha. Bo-ntopr,rx,,
HeT II He Mo)fieT 66ti e4uuoft uogern [tITeH, TaH Kar( B paaubrx rlrrTHax {narl-
qecfiEe ycJroBurr crrJrr,Ho paBruqarorcs ItB] . O4uaxo l,rMeercr I4 aMtrIlprrqecntrfi
cuoco6 oqelr11rr Bbrcor s{{eHrunnoro BoBHrrKHoBeHI,Ifl nrlnufi [orJIoqeHr4rI
B TeHI{ IrflTI{a, BtrepBbre ycnelrrHo rlpl4MeHeHHrtfi Cerepulru u Byru6oft [19]
ll Marrurou [20] uebanucnuo. B eron ueroge a{tfenrranHafl Br,rcora o6paaona-
Hufl Jrr4Hrrr.r B TeHr4 rrErHa orrpeAeJrrlercfl Herlocpe[cr]leHHo I43 Ha6rro[eHl4ft,
T. e, 6e3 rrpr{MeueHr{s uo[erefi armocseprr reI{I{, rro rpe6yercn BblcoHoe Karre-

crBo ua6rro4areJrbHoro MareptraJra. tr4auecrno, rITo, ecJIIr crIeKTp reHlr rr[THa
CHIII,IaTI s|rrwstt Kpafl AI{cHa Coluqa, HoIAa tqeJIL cnel(rpolpa{a IlanpaBJIeHa

rro paAr{yc-BegTopy, rorga uao6palneur{e reHtr{ rlsrlla B Jrr{Hr{rIx trorJrol{eHrrfi
cABr{HercE B cropouy nrall6a orHocr{TerrbHo troal{rlur{ TeHLr B }IeupepbIBI{oM
.ctrenrpe. Marrlrr l2ll eru cABr{rr{ orpeAeJII4Jr AJrE NIHoroql{crleHHbrx llrrrtvtr
trOIJIOqeHI{fl U HameJI, qTO BeJII4SI4HbI IIX CBflSaHLI C pOy,JIaHIOBCI{I'INII{ I{IlTeI{-
guBE9CTEMII tturrufi. B Ctregrpe reHI4 trflrell. Corlacno l21l Unn rnunft V I
c poyJraH[oBcnr{Mr{ r{HTeHcI4BHocrtINrI4 I'*,: 4 cABI{r rel{rr H Kpalo [r'rcHa Connqa

'cocraBJrfler 0,3", a AJrE JIrrrIIrI'r Sc I c IL : I oH paBeu 0,1"''I'aH r(ax BeJrtrrarltHa

cABura rerrrlr B xaxr4ofi Jrr,rlrr{rr xapar(replrayer Blrcory o6paaonanutl JII4HI{I4

tIaA ypoBI{eM BoBHr(KHOBeET{fl Hetrpepr,rBHoIo ctreKTpa TeI{r{ trflTe}I, TO paSI-rocTb

,urco, e{rfexruuutrx r.ny6un o6paaonauun tvnvft Sc I u V I B xono[Hol[ ItoM-

rrrouenre TeHII COCTaBuT 0,2" , r. e. Lh : 1,50 HM, PaByMeercfl, IJI;I paBIILIX IIfl-
reg paBHtrqa Melr(Ay a$tfenrunurrMrd rJry6].rHaMI{ BoBI{IInHoBeHl{fl Bbr6paHHbrx

EaMR Jrrruuft uor.nonleulls Sc t u V I B Hexoropofi creneura Mollter 6r,rts ueogu-
'HaI(OBa. Ho Usr 6y4ent [peAuOJIaIarL, qTO eTlr paaIuql'Ifl oT trflT]Ia H trfiTHy He-

:BE&9I{TeJIbHbI, I{ [pII BLISUCIeHLIU BeilUSI4H BepTI{HaJILELIX IpaAIIeHTOB MaI-
rrurHoro rtowr L.HlLh n cpegneu npr{MeM,'Ito Ah:150 xlr.

Mrr cuona o6parulrcr H pr{cyHr(y, rAe rraMeqaercfl Henoroparl cJla6afl reH-

AeHqr4rr yMeHr,rtrerrr{fi paBrrocrefr. LH Me}ruy rratrpfl}r{eulrocrflMl{ I\tarHrrrrrbrx

uoneft, ,"sreperrrurx od Sc I u V I B cropoHy 6gl11uqx norrefi. OAuaxo otno-
curerlbllo MaJIoe qIrCJIo rose1 gttn H (V I) > 3000 fc He IIoBBoJIfler [eJlarb
.Itaxrre-Jltr6o onpeAeJIeHHLIe BbIBoAbI tro EroMy noBo[y' [.nn ynepeHuolo Ba-

firrotrentrfi o roM, yMerrbrtraercfl, .ltt BeJrrrqrrga AfI c pocroM Hatrpfl)ItegHocrr4

Marutrrnoro troJIfi rrETrra, Heo6xoArnMo yBerruqtrTrr ql4cJro o6pa6otaunbrx ctreH-
TporparrM, oruocaqrrxcfl n rrflTr{arr nau6orr,mfix pasMepon. 34ecr, Ete r{br ol-
paHgqur{crr o6quuu [J]rr Bcex trflTeH xapaxTepHbrM[ sHaseHllflMr{ Be,prr{r(aJIb-

Hbrx rpa[neHToB MarHr{THoro rroJrfi B xoJroAHoM KoMrroHelrre renfi. trlla pl{cylr-
Ha Btr[Ho, qto I/ tro TIuHIIE Sc I r cpe[HeM ua 300 lc 6onr,me, rIeM tro JII'IHI{flM

V L DrO OBIIaqaeT, qTo xapa1TepHafl Be1uquga BSpTI{HaJIrHOIO IpaAI4eHTa

MarHurEoro uo;rn 6yger

(LHlLh)"p: -300 Ic/150 RM : -2,0 Ic/Hn'

IIo lra rpa$uxe HMeeTcE 6olr,mas Ar4ctrepcr{fr,Torr_e1 B rroJroge, OIpaHUqeH-
uofi cnepxy ,brna*, c LHr: H (Y I) - H (Sc I) :--600 Ic, a cuuay
LH2 : +iS fa. Coorrercriyrcrqr4e DruM BHaqennnrr AfI BerusllHlr Beprla-

fiaJrblrblx rpaAl{e}IroB uo;ns (LHlLlL\ : LHtlLh': - 
6!0 Ic/150 r(M :

: -4,0 IcTHu v (LHlLh), : +75 fC/150 xn : * 0,5 Ic/Hn.
B o.reut peAKrrx cJryrraflx BHaseHuE Beprl{K_aJrbHr,rx rpaAI4eHT_oB -rloJrfl

Aocrrrraror lanttnlr:"-700 lcitso ttw: -4,7 lc/nr't lr (LHlLlL)4:
: +200 Ic/150 nNI : -l-1,3 lc/xu.

B lLTl tro r{BNrepeHrrrrM BeeMar{oncxrrx pactr{erlJleHul4 MHorostrcJrelrHblx JrI'I-
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EI,Ifi ilorlloqeul{E Fe I c pasruqHbrMr{ poyJraHAoBcnr4Mrur trHTeHclrBHocrEMu'Ha EIIIeJILHBIX IIOJIflpI4BaIII4OHHLIX CtreI(TpOIpaMl,IaX HeCI(OJISI{uX trflTell IIaMtr
6rrnrt onpeAeJreHbI BeiluqllHll BepTr.rxaJrbur,rx rpaAr4eHToB Marrrurgofo troJrfl
B CJrOe, ofpaHuqeHHoru BbrcoraMu h : 150 -- 500 nu Han ypoBrreM BOsHrrnHo-
BeHIIfl Herrpepr,rBHoro ctre^r(Tpa reuu, ,[,ra paBHbIx rrfTer{ 6trrra uonyqeHll BHa-qenrrfi (LHlLh)F"r: -0,8 -:- -2,3 fc/xrt. Itax nuguo, xapaxrepra.s Be_
JIuqUHa BepTIII(aJILEOTO IpaALIeHTa MaIHI4THOI0 trOJIfl n xOrOAnOft KOMtrOHeH-
re reHr{ (LHlLh)"p: -2,0 rc/nu, uafi4enuan BAecb tro nuuuslr sc I u v I"
oqe'r 6,nuaxa H BgaqeHuflv (LHlah)ps1, trpuBe,qenHsrM t tl7l. onu xopomo
COUIaCyIOTCfl CO SHaqeHI{flMI{ BepTI4HaJIbHLIx IpaAI4eHTOB IIOJIfl IIflTeII, nafigeU-
ur,rnrn Horo ssrr{ 122),

Heo6xogumo orMerl,Irb, sro Hal{6oilrruue (go 300/o) our6r{r{ B Bbrqr{c ile1yrflx
aHaseuufi Beprr{KaJrr,Hlrx rpaAlrelrroB tro.Tlfl LHILh }rorJra Brrecrrr HeroqHocrb,
orleHHlr pasHocrr{ Br,rcor BosHr4nHoBestrx rlu]Juft sc I u V I. flna 6otee roql{oro

tru}Jvrtr}trl y r(oropbrx Bbrcoll.-o6paaonaru{g orJrr4qarorcfl B HeCHoJrbHo pa3
6onrme, seM rlluuft Sc I u V I, racuorr,BoBarrHbrx aAecr,.

7ltan, MolItHo cAeJIarb cJIeAyloqee BaHrrror{eHrae. Sua.reHrafl BeprItI(aJIr,-
Ilbrx rpaAr4eHToB HaUpfl)r{eHHocrr{ MarHlrrHoro rroJrfl B xoJroAHoM r(oMrrorreHTe
reHr{ paaJrr4qubrx trflreH Moryr 6rrrr, s npe[eJrax or (LHlLh)r : -4,0 lc/xrrr
go (A'HILh)z : *0,5 fc/nlr. o4uano B rerrrrbrx yBJrax reHr{ Hanpfi?fieHHocrb
MATHIaTIIOTO IIOJIfl B OCIIOBHOM YMEHrIIIAETCfl C BrICOTOfi; XAPATTEPHAfl BETUStr-
rra BeprrrxaJrrrrroro npaAueura paBrra (LHlLh)cp: 

-2,0 fi/nu.?e4no Bcrpe-
qaroTcfl crysar4, I(orAa B oTAeJIbHbrx MecTax reHr.r Hatrpfl}r{eHHooTb rroJrfl c Bbr-
coloft, tro-BIIAr4MoMy' MeAJIeHHo pacTeT; IIprI grol{ B xoJroAHoM I(oMtroIIeHTe
TeHI4 O,qHOrO III TOrO )Xe trflTHa COCeICTByTOT ilrarHr4THbre troJrfl c orpr4r{aTeJrbHbrr{u
u tro JIOETI?tTeJrr,Hr,rMrI 3lrafi aMr4 BepTr.rxaJlr,Holo Ip a[I4eHTa I]OJrfl .

Brrpaxaro r{cnpe,Hroro 6raro4apHocrr, A. B.-cesepHol,ry u B. A. ]torony
aa o6cym4eHtre crarr,rr r4 Ba)flHbre BaMerraHufl.
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Y,trH 520.24:621.383.52

]TCTPO}ICTBO
c t024 MH@OPMAI{r4OHIrbIMI4 HAHAJTAMTI

nrfl r[3MEpE Hrilfl. no JrEBA Hr[fi fpHocTrr corHrIA
JI B. fllrgroncnrnii

onr.rqaa 1024-ranarr,unrYr noltrreHc AJrfi i,raMepesrl.s xone6aulrfi apHocrlr cornqa,
paapa6otanulrft sa 6ase lrurerpamroit froronplrelluoft uatpraqtr. I4n(popruaqur c xanigoft
gqefint'r Marprrqbr cllr4Maercfi Ba BpeM.E -37 uxc c orrrocrrreJrbsoii To.rsocrbro -10-8.flpI'r f-Ioru HaI(orIJIeHr,rI4 Toqrocrr' r{BMepeur,rf .Epnocrr{ ,-8.10-6. tr{artepenne Hone6aurui
,rpxocrr,r Conuqa BoBMolnHo B crrefirpaJrbnor,r Ar4alaaorre 0.4_1,1 unlr.

THtr DEVICEWITH 1024 INFORMATION CHANNELS FOR SOLAR BRIGHT-
NESS VARIATIONS MEASUREMENTS, by L. v. Did,kousky.-A device cleveloped
on the basis of the 1024-channel integral matrix ilesignecl for the observations of solar
brightness variations is described. Real timo resotution for each pixel is about 37 mks
with relative accuracy - 10-3. For 1 minute sampling the real u..rrirry of brightness mea-
surements is about 3 X 10-5. The device can be implementecl for detection of solar bright-
ness oscillations r,vithin 0.4-l.L mkm spectral band.

C 1983 r. Ha Baruel{Holvl coJIHearHoM reJrecrotre HAO AI{ CCCP rprrr\reun-
ETC.EI ycTpoftcrso AJIfl I4BMepeHI4fl IToJIe6aHIIft flpl{ocTll Co[HI{a Ha ocHoBe,
Soronpueuuoft r{HrerpaJrbuoft Marpxr{br Il]. Bro ycrpoficrao [ouoJrHr{Jro yxre
r4MeBmyrocfl cr4creMy c60pa r4 06pa60rKu r,rusoplraqvu 12) na 6aee *rrr*a.ns-
Horo ynpaBJrflronlero Blrqrcrr4rerbHoro KoMtrJrer{ca (yBH) M-6000. Ma.nufto6relr rraMflrr4 rd MeAJreHHr,re ycrpoftcraa BBo[a-Br,rBoAa uH{;pMarlrarir na vBrt
Jrr{Mr4Tr4poBalu sr4cro aHaJrr4sr4pyeMr,rx flr{eeH Marpr4rlbr soro4uoA0n (M(D}
EO 12 (ve o6rqero qr4crr.a 256), xoropbre cocraBJrflrra 5 y:uacrxo, ,ru rao6pu*rorri
co.nnqa: r{e,rpaJrr,Hbrft yuacron u qerbrpe xpaenr,rx:"E, \/, N, s. naaire coo-
crBeHHr,re uyMbr ycrpoficrea (-1.10-6 a egr,tu,Tr{ax Epr(ocrr.r UeHrpa Error(auoJIHqa trpr4 BpeMerrrr r{Hrerpr4poBarrr{fi, paB}roM 1- tB]) He r4cr(flrcqrrJrr{ BoB_
Molr{}rocrb Aa}r{e B rrpflM_oM (He gra{{epeHrlr{aJrr,HoM) craruare flpr(ocrr4 rleHr-
paJrLHOrO yqacrHa [306paH{eHrar cornqa Baperr{crpttpoBarb ussecrHrre 5-
MrrHyrrrbre none6anzn rpr(ocrrt c paclqerrJreHrreM trrdr(oB B crrer(Tpe Mou{Hocrr{
--oq uxlu [3] ' Ilo.noxenrre orAeJrbr{brx Ar{cxpergbrx trrrnoB 

" 
dorrro.ruro 4o-111 Mxfrl coBrraJro c ouy_6nuxonagHr,rM s [+] tro 4rrrur* rreurroc6.pr"r* fr-

6nrogenufi Ha ctryrr{rane SMM.
, A1s$."p^eyr{r4aJr6Hbre rrBMepeHr4n none6auuft flpr(ocrrr {oroc{eprr conuqa

n t9B3-1984 rr. a rrHrepBarre ieprogo, 100-300 *r" "or"6"rr" o'o"upyir.-i
crarl4crurrecHl{ [OCTOBepHyro ocqlrJrJrEr{uro Epr(ocrr4 c TlBBecrI{brM rrepr4oAoM
160 nuu ra cpegueft oruocr{reJrr,uoft anurzrygofi trpr4Mep,o 0,}obo/o iBL. Eii-
coKafi qyBcrBr4TerbHocrr, 4raS{epeuqrraJIr,Hblx cururaron flpnocrr4 n cABr4raM
zao6panteuua Coluqa Aaer BoaMolnuocrr, rdcrroJrbaoBa:urrrr lrx ra6lr{e AJrrr r{c-
cJreAoBaHr4rr KasecrBa rr{ArrpoBanr{s na ECT [6].

Flonr,re BoBMolnHocrlr r4BMepeHug xone6anrafi 
-apxocrlr 

Connqa c r{HorooJie-
tr{eHTHr,rMr{ (loroupueltruHat\{I{ cBflBa[rbr o rrBMeprITerbHe-BbrrrIrcJrtrTeJIb]IbrM
r(oMrrJIeHcoM (I4Br() ua 6aae cM-4, ycraHoBrreurrfrm , tgB5 r, na BCT.

I-recoMHeHIII,rft ranrepec [peAcraBJrfier rirByqenrde xo,ne6anraft apxocrra, raa-
MepeHIrEIx c BbrconldM trpocrp ar{crBerrHr,rM p a3peIrreHI,IeM, r(orAa xam4aa fl rrefi -
Xi Y@ p.lrcrpr4pyer flpnocrr, coorBercrByron{ero eft yuacrna rru ,so6parnerrm
uoJrHua. IlpuueuzreJrr,Ho n (16 x l6)-arenrenrnot Mo 6rr.n upe4rolr{eH Me-tog [7-l AJrrr Br,rAeJrenua za_lru{op*uqln,l or qacrlr frreex (qnr cnyuafi, norAagucn couuqa Btrficarr_B M<D) cnruaJroB? coorBercrByrorlr4x paarrr,rqglrM TrrnaM
Hepa[rraJrbur,rx nole6anzfi Cornqa (rapuonuxr?r c I < 20i.
., . 

Booa, rpyAHyro u.r{e Merree r{H-repecHyro BaAarry trpeAcraBJrfler r{ByqeHr'e
(pasoBbrx coorHorrreHr4ft uexr4y 160-rr,runyrlrbrMr4 noJre6aursmr rryreuofi cHo_pocrtr rr flpKocrr4 Coluqa, reu 6olee qro raxrae raaMepeur4n Molyr BLrtroJrHErb-
cE OAIIOBpeMeHHO? trprdqeM Ira oAHOM I,I TOM lne TeJlecHorre.
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flogxnrcueuue uosofi l.)24-ercvesruoft (32 X 32) M(D nperxnuu [1] cuo-

co6ou'uorpe6ona.iro 6u Aflfl floryrreHqfl oAEOTO l(aApa lln{oprr,raqny_-] O

BpeMeHtr, qTO BHaqUTeJIbIIO CnrarnrrO 6r,r OruOueHIIe CI4THaJI/rnylr' HeO6xO-

glluo 6uno HopeHHbIM o6paaou trepegrpouTb BCIo cxeMy yIIpaBJIeHufi II cGeMa

rausoplraqutr c' M(p, sro6ir o6ecue.Iflrr MaKcuMaJIbHo BoBMo]I{noe 6ucrpogefi-
crBue B gaunoft rou{urypaqu[ BbIqucJIIlreJIr,I{bIx cpeAcrB'

1. ?IaueprreJlbuhrfi KoMIrJreI(c

B fiaqecrBe Mrroro3JreMeuTrroro trptreMnr(r(a nprrMelrflercn t}Z4-sileuer;t-
safl HpeMHueaar {orogrroAHafl Marpr{qa, rrMeroqaff 32 crpoHu u 32 cto.n6qa

o rpo'rruorrnoa (noopgunaruoft) nu6opxoft eJIeMeHroB. Paeuep cBerorlyB-

CTBsTeJrbHOro DJIeMeHTa 0,1 X 0,1 un, ruar MeXAy SJISMeHTaMII trO HatrpaBJle-

Huro crpoK utu or.o.rr6qon 0,25 lrrr.r. o6quft_P19Mep cB€roqyBcrBureJrbHofi trO-

Bepxlrocrlr, aanpr,rroft ItBapItreBbIM oII{.oM, 7.,85 x 7,85 ur't' ,[,naraaor cuer-
rpi.rrnoft uyucrarlrerrnoCtra M(D 0,4-1,1 lrxl1 

-
Erox-cxeua KoMtrrlexca IIpI{BeAeHa Ea pl{c. l. PEM CM-4 1 qepeB cornacylo,-

qufi uoAy.[b, ycraHoBJrerrr-fi B npeftre ftentem 2, a tuunto cBfl8^I( (nnuroft
20 u) o6paqurr"t * cxeMe ytrpaBJreuuq 5 u gem-u-{,palopy aApeca 3' flpxoctr
orAeJIbHbIx AJIeMeHToB raao6patxenun COluqa Ha M@ 4 tp^eo6paeyercE B aJIeI(-

rpnuecHuft ctrrlraJr u qepe3 cxeMy cbeMa ]-{{oPuaqun 6r.'trU.uuro cBEBtrEMo-

lir" HetttAI( 2 sanucblBaercfl B traMnrb CM-4, a Btle-M Ha AtrcR 7 ' fixn ta-
ctpofixu pelguMa pa6orr,r KoMtrJIeI{Ca ll locrl{po.Bxu M(D orHocl{reJlbno rso6-
p"'*o"r-CoJrHr{a trprrMeHrerc' reJreBrrBzourlrrfi _!P}_e,unur B (TV). Tos'oe
BpeMfl B HoMtrJler(o nnoAurcs c-cr{HxpoEoMerpa 47-\5 ?:- 

Ourusecxafl cxeMa yana M(D uoniaaua Ha puc. 2. -flapanlrenr'urrft 
tryqoft

cBera or qeJrocrarrrbr" ,up*u, ECT uepea BxoAuyro 4ua{paruy /, cneto{unrr-
ilr;d6pr..rv .t ,ooiguu, aa 

',uu.iy 4.,Koropa, crpol4r uao6pamenue Co-nn-

i"l A;;;i;" ^1g,i ""'sa MtD 7-1.-rtouue*r cMeEEbIx sua{parm 7, 3 u'

5 y6zpaer ocuonnyro qacrb pacceflHEor0 CBera tr orpaHtrqtrBaer ocBeqeEEooTb

ivtb. fipocrpuo.ru"urroe paBpenre.{tre B pacqere Ea oAEy xuefiry M(D paanepolr

O,t i b,t ri* ,o.r*ur".i n23". Hzffisie lua{parunr B u 1.0 yryrlmaror {unr-

Prc. l. Enor-cxeua EgMepuTeJrbgoro
KOMtrJIERCA

.7

45

46 47 Q8.l,xxu

Pnc. 3. Cuentpanrua* r(pr.rBa* trpo-
uycr(aurrE ?trf x 0r73 uttu, L?,,r,,=

= 0,1 urlr
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Prc.2. OtrTr,IsecRaE cxeua yana M@
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rpar{urc paccerrH}roro cBefa".{Berosr4ilbrpbr 2 n g bopvl4pyror crrer{rpanbHyro
nprrByro nponycHalrr,rn (cl{il). }I{ecrxrae oropbr 7 upeabrnpanlaror cyqecr_
BeHHbre uon64xu BepxHero 6roxa. Cneroueupouraqaeur,rt ry6yc 6 ;;;;"6nrs uo^uar AJrfl npoBeAeHr.rfl xaxrax-ru6o pu6o, ;;;;;"" 6roxor,r 12.B or"nra'rue or ycrpoftcrna [1], rte_<rnpac]raf) rpar{r4qa c}tII onpen;r;;;."IIYBCTBI,ITEilI,HOCTI,IO M(D N 6rIririUEU tr4IT-4IAANAsOHE AJII{H BOJIII t3], ;'il;;.;;
[Byx..cnero{r,rnrrpoB rro,BoJraer cr}opuupoBar}, CHII 1puc. il,'.irpri*-,t.:ropoii npa^ruqec*r{_ .rocro-flHrra npr4 r43Me.Her{r{r4 

'"rrneparypir. nprn rn rocnero$ransrpwCBC-24 n ItC-19, uouyuaeu frro = O,Ze rriu, "dl,r, 
= b,{;r;;.Honas Ho,Crpy^rtrr.rr y,Jra MO cyqecrBeHHo orJrr4qaercrr or upe4nr4yqeft

raHlrie reM, qro BHyrpr rrr{ir{}rero 6.rroxa 12 (cm. puc. 2) pa3Metr{aercrr roJrr,HooAlla l{IrrerpaJIb}IaE MI{npocxe}Ia M(D, a Bcrr ocraJr},Hafl qacrr, aJreKTpoHr{r(r.I
Bbrr{eceHa 3a rrpeAeJrr,r 6roxa, qro ycrpaHfer HarpeB M(D lroquocrrrro, pac_
ceunaeuoft aJIeHTpoHIrr,IMrr ItorrroHeHTalIr{ cxeMbl.

Bnoxrr 3,5 v.6 (cur.. puc. l) coeAr{Hflrorcs c n4o n c nu,ueit cBrr,rr npfi
rl.o]vj*onlll paST,eMoB, rrro troSBoJrrrer rroAr{Jrroqarr, ySeJr M@ rie roJrr,Ho r 6anrueBCT, no I'I B Apyrrrx I'recrax, Halpr4Mep B rrJrocHocrr4 rJraBrroro {onyca r.uuB HerocpeAcrneunofi 6,nrnsocrra or tr4llrt. rlocre4nee ygo6no upr, npoBeAeHr4rr.ua60paropulrx rrclr,rraHraft , uacrpofixe r.rnu pelror{re HoMrrJreHCa.

2. lrafioparopHhre rrBMepe,rrfl. ouruurr'arlrrfl rrapaMerpoB
Nlraxpocxelra M(D, HOrOpaE ycraHoBJreHa B HoMrrJrexc, 6u;ra oro6paua xaxflyqxrafl r43 BocbMr.r r4MeBrrrr4xcfl-ylrpuq. or6op [potsoAr4Jrcfl no Kpr4reprrmnyuurefi oAHopoAHocrr4 flqee* M{D 

- (rqeurr{sHocrr4 B'rxoArrbrx cr,riuaron).oxouqarerr,rran rracroprrr'artrr{rr ureer uo "p"r"r;r;;;, ocBetrIerrr4ri r{xcoilHesHbrM napaJrJreJrrJHbrM [yqHoM a 6auHe ECT. Tosur,ie ana.renl4fl ].IBMe-peHlrbrx cr4rr{aJroB or Harn40ft sseftxr.l M0 uuno4r{Jrr4c}, na qlr{poueqarf,,.
a npra6nr.rrHeunr,re.(o-Arntr Aecrrrr4sHbrfi paapxl), opoona ,o"o, *ori*"o 6rr.no na6nro_
Aarb Ha Er(pa,e TV . Heo4nopo4uoCrs -flqee* -oro6panuoft 

naun M(D, ,p;;";-marcnIafl l\Yo, ea$vxclrponaua y 7g xueen vz t02i (-gi/o o, o6rqero irrrouaueex). c.ue4yer orMerrlrrrr, qro ts DTr4 HeoAHopoAHocrra, o6ycnoBJreHHbre B oc-HoBHOT\{ TexrroJrorr{qecRr4Mr.r ge{exrauu npfl r4SrorosJreurra MtD, oxoAnr rns_BecrHbre HaNr rIorDeIIIHocTrr aJIeKTpoHr{Itra oqr.rrfporKrr BIJxogrlblx cr4rHaJIoBM@ (q1,5 o/o) u ieu.esecrr{Ere- 1*ori"""ru.nuo) Heo4uopoA,oorrd, Br,rBBaHHbreIrecoBeprtreHcrBor,r orrrr{nr.r .{ {.nvxrvaqr.rEMr4 npoBpaqHocrra aeunofi aruoc{e_pbr Bo BpeMfl r'relrepeuzfi. flonyvenuafl Marpr4r{a r.rHcrpyMeHTanr,uoft ,ruogro-p0AHOCTI4 trpeAHaSHaqerra AJrfl BErpaBr{r4BaHr{fl BbrxoArrbrx cr{rHaJroB or Eqe-eH M(D trpr4 trocJreAyro4efi o6pa6orxe pesyJrr,raroa raeuepeurnfi.B xasecrse BbrxoAHoro cr4rHalra or orr6parrrot ,"urt"r-l,i@ rncoorr,ayerca
AJrr4reJrblrocrb r4Mnvfl],ca (7,,), xoropan rrpeo6paByercfl sareM B 4z,irporoft xo4-Hax n -u ycrp-oficree Il], T,,';6parHo rpoiloprl14orar6Ha ap*ocrrr .aur6paHrroroyqacrKa raso6paxreur,rn co.uuqa ,r orp6400aercE Bper{er{eM pa3pfl[a eMHocrr{o-6parno clreqeHrroro p - tl-nepexoAa Ao BaAar{[oro olop,oro Eanpfl]r{er.rrafl7or. CneAoBareJrr,Ho, oulU u ry )fie Berr4s[Hy 2,, l,roxruo roilysr.Tr,, r4BMe_Irflfl cBeroBofi uoron u unr. Puc. 4 n,,tnoctptrpyer Err4 BoSMoll{HOC,,.r. o.re-
f$Ruo raHll{e' sro omu6xa I4SlrepeI{I4x Trn ipi ireeHa.rilreJrr,Hor,r r4Br{e}regrrrruor 6yger paa.nuunofi gr" ,,prr64arn*r Ha pr,rc. 4 Hpranr,rx, ur{eronlr,rx paB-
"rH{:?",IpI_lT:"I_: roqxe trepece.reuurr rrx c npron"rinra a _ _[Jo,r. '
, LtOIIbITaeMCtI otrpeAeJII4'Ib OtrTtII{aJILHbIe SIIarIeHI4fl CBeTOBoIO IIOTOI{a U

,"-:r:^"llj?19!or* omr.r6xa rdBrrepelrrrfl Z,r, cB.aBanHafl c rnBmenerrr.retu Uo,,(ItB-ra crapeHr,rfi DJTeMCtIToB arTeHTpoHlro.ft c-xeMtr, Telrtropal.vprrofi uecra6r,r.nr,_Hocrr{' gpefi{a r4crosHr4noB nraraulra), 6rr.ua 6r,i *""riru"iioa.
?I'necruo, qro Bbrpalr{errr{e AJrfl er{nocrr,r p - txrrepexoAa r{oi^er 6rrrr,BatrucaHo B Br4Ae

C (U) : DS (U,\ + U)-b, (1)
rAe D - xoa{{r4qr4errr, sa_a-ucrquft or csoficrn troJryrpoBoArrr4*a; ,S _trJroqaAb p - n-nepexoga; un - Korrra*THarr pa'Hocm norenqna,,on; u -Hanp,lr{e,r're rra p - n-trepexo[e; b - xoa{(l,qrre}rr, saBr{cxt4ufi. or rr4rra
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p _ tlilepexoAa (b = 0,5 [Jrfi peBr(oro p - n-trepexoAa). SapnmenHafi [o
narpameuurr -U" (puc. 4) eMltocrb p - n-nepexo[a pa3ptlmaercs rol(oM He-
,ocHisHr,rx HocilTe;efr, reHepl4poBaHItr,Ix uoA NeftcrsueM cBeroBoro notoHa (D.'

Yuensuenr,re HaIIpEII{eEIrIfl Ha p - n-tepexoAe Bo Bpey_fi paBpfi[a B],IsbIBaer

yBeJrrrqelll4e eMfiocrl{, 11ro (ucHpEBJIEer)) saBI[cI4MoCTr U : l(f), upu6nuxtar
ee r( gHCtrOHeHqtraJIbHoft:

U (t) : -U. exp (-tlt), (2)

rAe r - rrocroflHrrafi BpeMeHrr paBpflAa. flepnan ilpoII3BoAHafi. U' (t) xapaH-

repusyer npyrl{3Hy nplrBofi paspflAa

U' (t) : (tJ"h) exp (-rlr). (3)

'OuruUalr,n6e (A;rfl I,I3MepeHIlfi 7,, C uUnralranr,uOft OmU6nOfi, T. e. B TOrII(e

.M ar( CrIMa Jlbuofi 
' 
rpytra aulr) au aueul4e trOCro f IInofi rp euenu (Tor,r) otrp e4e JIEer-

cfl rlprrpaBIrr4BaHI4eM HyJIIO ltrpOuBBOAHOft Or
(3) ro t:

d'U' (t) I d't : U ce-t/I o"r 
(

(4)

Ecnr,r upoqecc paBpEAa orpautrqr(Baercfl trptr
gocrrrxrerrr{v Urn (t : Tn), ro trB (4) c.reay-
er, qTo

'orIT
#-)-0.

u ont ,l

'ottl

-OIIJ

Pnc. 4. Itpr,rnne PaBPfiAa .eM-
rROCTr4 p - z-nepexoAa (auefrm
M(D) roa geftcrntteu cBeroBoro
uorora (cnn. terct)

-_rTlLOnT 
- 

r u.

l4a (2) cre4yer, rlro

Tr: dt U"l Uob

troaroMy, ecJru T : T6a11 TO

Ln (I 
"l 

U o, : 1', v'trfr' U oo : U sl e,

(5)

(6)

(7)

({0)

Tlutepecno oqeHrrrb, r(ax r[BMeHr{Tc4 7,, nplr
rasMerlenrrrr Uon. lIa (5) u (6) crle[yer, qro

ULT,r:rlnA;+hr; -Ty:too,(ln #iir;-1) . (B)

Paa4erurr qtrcJII{TeJrB I[ BHaMeEareJrb troA BHafioM norapr{lla 11a f/on:

Lr,,*roo,[rn *-rn (r+.#) -t]. (e)

Vqflrrrsar (7), a raxrxe ro, qro

(c rouuocrr,ro Ao trepBoro qfieua

Auoo
L,T'= - Tour -T-,

'TaXlru O6paBOM, AJIfl yMellblnenras Omn6I{E B OtrpeAeJIeHI{[ 7,n nyxgrO Crpe-
Mtrrbcr yrrienu-rru T, (ynexu'tl4rb ocBeqeugocrr,)' a rar(E(e yBeruqurb Lron.

OguanO [pI{ I\{aJIOM Bgaqeul1tr To, ynerr:arltBaloTgfi Orrn6ru [peo6pa3oBauI4fi
7,, r u1rcno. tr[cxo\s rrB qacrortr regeparopa F : I0 ulq (4rcrperlrocrb
npeo6paaonagl{fl paBIIa 0,1 nanc) I\{bI saAaeMcfl cpeAHI,IM BHaseHtreM & =
) l,Od rrxc. OrsoirrreJrbHafl Toqrrocrb e4unr4qnoro rraMepeul{.a upu aront 6y-
ger -10-3, a rprr lm npertenr,r uErerpupoBauufl -3'tQ-|.-,(rr ycranoeHr
perrrona (5) ynenraur.ruaeot Uor, rosrl4 [o rryJlfi (Uon: -0,05 B) u ocna6.nreu
iseroeofi rroTox c uoMorl{bro EeftTpalrrHblx cBero+IaJlbrpoB [o Bel1I'IquHLI'

upu xoropoft Tn:S T, = 500 Mr(c. flpu atou a6111 - Tr: 1,00 wttc'
I{txou.s fe uerrnrnu, U" (pwc.4), noropar rr3Mep.rrercfl ocrlr4JrJrorpa$ou,
ycralraBJrr4Baenr (/6s o UclZr7,

180
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L[Jonl(JonKt, tn ( 1+..",o' ) = #- il \ uon / Uott

prrAa paBJIOXenma), troryrll[M
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3. flpo6urre ua6.nro^eHtrfl. pexuur,r raalrepeuufi

_ flpo6uue ua6;nro4eura.rr BhrrroJrHeHbr c r{errbro paapa6ornr4 trporpaMM,oro
'o6ecne'reuraa no upeo6paBoBaHr,rro [epBuqHbrx Maccr.rBoB AaHHbrx n {opruy,yAogH{p AJln Aa.'rr,HefinLeri o6pa6omu.

B 1986 r. BafirrcaHr,r Ha Mar,zrnrrft qucr( AaHHbre r0 4neft na6rroAennft(n cyn'rne -70 'r), qro cocraBr.ser -957r-;"*;;;rriul'Hu*Aarr Banr{cb
BbIIIOJJ]IEHA B PEifiII]\{E HAKOIIJIEHI4,g 1OOO HA4POB, qTO NO BPEMEHII SAHI,IMAET
-38 c, B*rroqafl treperrr4cb ee,r{B otreparunnofi rraM-rrrr4 

", inu"*rr,,r,rft gucx.
Esraunqa nn{op^raquu (aau:rcs).o^up*r, 1oz4 ta-;;;;;d;; cnon (ro qtrcry
r{3r{eprrreJrEHErx Ka,arron M(D) lr 16 cnyxe6urrx ciosl cnyxre6lrax;"s6;;:ql'I.fl Br('[rcqaer AaHHbIe JIo pexr'I]Iy raauepenrart, grry, ror"oe BpeMrr HaqaJIar4 nolrqa HaKOrrreHrrfl. cxopocrr, fioryqe'r4fl U Sarrr.cu r.rusop^.raqllr{ Ha AEoHcocraBaaer -2G xa4poa/c (ognH xa4p aa _BB ,c). gro *ap'uurrMo 

co c*o_pocrFlo noryqeHrrn uuQopuaqur,r n ycrpoficrse [1], ,4. r1r*, o6paqeunr
COcTaBJrrrJr^ -24 ,,c,Iro HaAo ysecrb, sro- rao{ ,rr6oprrrir"lrrrrrouab BCerO.rrrrrb c 12 sqeex ll(D.

ocuon,rre AaHHr,re Arr.E cpaBlrer{r{.fl BoBMo}nuocrefr ycrpoficrna [r] n oulr-caHHoro Br,rme Epr{BeAeHhr n ra6rr,rqe.

E{t}exrrrnuar AJrr4Ea Bo Jrrrrr, Mr{rr
rltrc.lro arralrBfi pye.\{brx n,reen-. M(D
Lhlc;ro ararrtBl4pyerrtBrx fi alra JroB
fla.rrsrs AJrfi xpauerrr{rr peayJrlTaroB
oAuoro naxon.reur,rr, 6aftr
I{rrx.,rr o6parqegtrfi , }rc
Bpenx crerra.uu{opuaqlrr.r B rrepecqere
na oAulr ruerlxy, ,rLNc

0,82
t2

5

16

24

2000

0,73
1024

t*1024

2080
38

37

' Taxlmt o6paaou, uonrrfi 1024-rauanrnrrfi zauepnre.rrrnrrft r(oMtrJreKc,)

IlSgr."T Tt9ll*,troH,yro eMr(ocrb uo. cpaBHeHr,rrc c ycrpotcrroor [i I
-or pa3' ooJlaAaer reM Ire MeHee s -54 pasa 66nr,rulru 6rlcrpogeficrszeltB n€pecqere Ha oAHy auefixy M@.B saxrro'reH,re aBTop crrr4Taer cBor4M np,n.sr,BrM AoJrroM ro6narogapurrA' E' cenepnoro n B. A-. Itorosa rn rro"ru"orny BaAasr. Arrop trptrB'areJrerrrar(ffie vr. il. Sanecony sa paapa60rxy p.E[a rporpaMM, JI. o. Bextxo rA' M' rrrrnronSr Ba troMoql npu- c6opxL z Mouraxte KoMtrJrexca.
Iloa6pr {986 r,

Jlureparypa
lT,4uAoouruuy (.P.llMzr,. Hpr,mr_. acrpogr.ra. o6c. 1985. T. 72. C. ZI7_225.2. fpauutptuilJl .8., I,panu4naaJI . A.,'-fiianorrout Jf .B.:'i;;y;;; H. C. //Tarr me.1977 . T. 50. c. 181_183.
3.,[ulnoecnuilJI .8.. Ftomoa^i_.A.1/ Ta*r me. 1986. T.74. C. IBZ_141.4. woodarrr, M.. I{ud,son^ir.*sorar- olliirutio"J'ob;;.,r 'irr-irrJ'tliit 

irraaiance // solar- -Phys. 
leBB. vot. 82. p. 6i-i5:"'-"'"-'"

5. ,\udnoecnufr JI . 8.. Itomoo B. A./i Wr". I(pr,rrrr. acrpooraa. o6c. tg87. T. 76. C. llg_4.38.
6. l-u1noacnuil,lL B. // Tau me. 1986. T. 75. C.1g2_lgg.
7 . Itocoau,ree A . f . /l Tau rre. C. Z2_Bg.
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TEJIEBITSUOHHbIM T(OMIIJIEHC MAJIOIO TEJIECHOIA

IJIfl ACTPO(DUSUIIECI(mX IICCJIEIOBAHI4LT

A. H. A6paMeIrKo, B. B. flpono$beBa, H. I{. Eonqapn,
B. A. MaiieP, E.II. ffarneuxo, JI. M.IHapuuora

Tefiesr4s[ossnft HouuneHc paapa6otau grx Sotouetpflqecnux u cnerrpo$otorlerp[se-

cfirrx flccJreAonaurafi aueag u ycrauoBner ua 0,5-ltetponoM MeIrlrcKoBoM TeJlecrtofie MTM-500

(fl13) Hpnrvrcroi acrpo{uarsecroii o6cepnatopr.ru AH CCCP. B raqecrse rpr{eMHr{r(a cBe-.

Ta rrpr.rMegEercfl rrepeAaroqax tpy6Ha rrsor(on, I{MeIoqaE KacRaA gJler(rpouno-orrrrlqecRoro'

yarrorrr" csera. (Dororpa([nuecxar perrrcrpaqr.rfi TeJTeBLTBI{oEEoro uao6pamertrg o6ecue-'

U4BaeT roqEocrl orgocllreJlbuoft {otorr,Ierpr.ru 0,05-0,08m, a qufrpoaoe upeo6paaonaulre'

Br{AeocrrrgaJra rr Ear{orrJreur.re AaEEbrx B rlaMsrlr EBM uosbrmaer roquocrb Sorouetptltl 4o'

0,01,-0,02m.
Tey1esria14onguft rolrnrexc o6ecrequaaet 6ucrpnft rrol{cx rI oro)r{AecrBileuI,Ie cla6oro'

o6renta B l{rrrerpaJrr,EoM cBere, {oronerpuro BBeBA B o4noft r,ra rroJroc qBeroBoi cucrensr

B, V, R B rroJre 72' npn ilpourrqalonleft croco6noctttgo 20m aa 5 nus afictroal,Iqulr, cIrE-'

xpoggyro {ororuerpraro ua6paunr,rx BBeBA B rlerbrpex o6racrqx cfier(Tpa upll npour'rqaroIqefi.

cnoco6socr:r t5?n sa 4--2 uug, u cnertpoQoroMerpl{m sBeBA Ao l4m aa 2,5 rlr'rn.

A TV COMPLEX FOR ASTROP}IYSICAL INVESTIGATIONS ON A SMALL TE'
LESCOPE, by A. N. Abramen'ko, V. V. Prolcof'eua, N. I. Bond'ar', V. A' Mayer,

E. p. Paulenko, L. M. sharipoua.- The TV complex is designed for photometric and

spectrophotometric investigations of stars. It has been mounted on 0.5-m meniscus te-

lescope MTM-500 (F/13) of the Crimean Astrophysical Observatory. Using the intensified

isocon photographic TV images are registrated with the accuracy (std. dev.) of the relati-
ve photometry of about 0.05-0.08?n. Videosignal integration in the computer increases

the photometrical accuracy up to O.OL-,O.O2m. The TV complex permits the quick-look

r.ur"h fo, faint objects, stellar photometry in one of the B, 7, .R color system within
72 arc. min field of view up to the limiting magnitude 20m and integration time 5 minr.

simultaneous photometry in the four spectral regions up to 15m with integration tims
1-2 min and stellarspectrophotometry up to t4m with integration time 2.5 minutes.

Paesllrr,re fipu6opocrpoeuufi, aJrer(Tpour.rxl4 rl BLIqucJIureJrBHoft TexHIrItE

troBBoJrflror cefisac co3AaBarb Ha MaJrErx reJrecKotrax otrTIrr(o-aJIeKTpoIrHErg

AoMrrJIeI(cbI, peIrrarcIque pflA saAaq rrpaxruqecgofi actpo{uBunu. OEI4 o6ec-

rreqtrBaloT [ocraToquo BBICoI(yrc rrpoHurlarcqyrc ctroCo6HoCTL r{ ToquoCTb {oTo-
Merptrsecnux I{BMepeHLIfi, oueparunryro o6pa6orxy trolyuaeMblx AaIIHtIx B'

3BM, a rar(Ere ygo6crso pi6orrr otreparopa-Ha6rroAareilfl. o6Cyxgenuro,
trpo6[eM HaBecuofi arr[aparypbl MaJIoro reJlecxol]a u qc^rpgSTBurIecHI4x Ba[as,.
pertraeMblx Ha HeM, 6un uocnaqeg CuMroBI4yM N! ttB MAC, cocroflBmufic.E
2-6 gera6pfl 1985 r. B HoBofi Senauguu.

1. Anuaparypa

TenesflauouHbrft fioMnilenc fiBJr.flercfi mrarr{oft auuapatypoft reJlecfiol]a
MTM-500 (D : 0,5 M, F :6,5 n) ItprrucHoft acrpo{r4Bl4rrecRoft o6cepnaro-
puu AH CCCP. C 1970 r. Ha erotvl reJlec11oue BeAyrcfl peryJl.flpgble reJIeBE-

BrrouHbre {orotterpuuecxue rIccJIeAoBaIIu.E nepeMeHHsIx_ _ SBeBA fr' trJIaIIeT.

C 1982 r. 
'B 

cocra; r(oMnrlenca BBeAeIra Mr'IEI{-3BM [L,21.
Enox-cxelra HoMtrrrerca trprrBeAerra lra puc. 1. B HasecrBe r{cr(arelrfl' flc-

rroJrr,syercfi reJrecKor MTM-200 (D :0,2 M, F :1,6 ru), ycranonnerrurrft
fl a ry6yce oCI{oBHoIo reJleonorra. fi ep egurorlre reJIeBIIszoHHLIe KaMeprr (IIT}()'
yCTaIIaBJIIIBaIOTCE r $OXyCax TeJIeCHOtra 1t I4CKareJLE. B o6ellx KaMepax trpll-
MegflIorc.E rrepeAarorque reJreBlr36ogrrbre rpy6rz (nTT) trM804,. trpetrcraB-
Jrflroqrre co6oh uaoxou, coqJreueuHbrft s eAuHofi crer(nflIrlrofi xor6e o HacHa-

Aou 3OfI.
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Puc. 1. E.ron-cxelra reJreBr.rBr,roEHor.o KoMrrJrexca reJrecfiona MTI,I-500
MTM-500 - rerreckorr (D : 0,5 M; .f : 6,b m), MTM-200 - ucxareJrb (D - 0,Zlr; ,E - 1,6 rrr), EAC -6ecu1c"'rcuoii a@ona"'rnuutl cncrtrporpar!, TECC - rypels Orrc,rport cr{eHr,r cBero6fiJrbrpoB, III{T - 11poc1-
roll ucllblTarcJrbllblx recroB tt ra6.llnq, yHAB 

- ycrpoficrRo r{ar[6poBxu [J]rrH DoJrH u nureuclronocreff,yItAB 
- ycrpol'Icrllo liar[6pon]iu BIreBIrIbIx Beraqurr, IIPII - MogyJ]rrrop pa3Beprr{rr uao6paxeuur,

I]'I'H - [cpe[arculan rcreBrrajr{oHHaff I{a}rcpa, xoJ] - crrcrcMa Bo3Eyrrrr{oro oxJra}r{Aerrr{E [TH, EyIfH -'6;roltlr ynpal.ncHl{rr, rllTa}Ilrrr a HoHrporfl, yIIOC 
- ycrpoiicroo trpeADaprrreJrbHoft o6pa6orrru cntHaJra,

AI{[I - aHaroro-IlIl0ponoft npco6paaoBarcrb, H-I{ - fi}rrro(a}repa, IlHy - BprAeor{oHrpoJrbHoe ycr-

L::i:;"r, 
MJI -. ycrpor'icrBo 3alrr{cu }Ia MatHIrrIIyro rrcury, 9BM - DrrcxrpoH}ro-BbrrrilcflurerbHarr Ma-

---^I{oucrpyrtqu.s fITI{, ycraHoBJIeHHofi r{a reJrecnorre, rroBBoJr.ser oxJra}r{Aarr)Ilrr eo Bpelr.s Ha6[roAeHrrft ra no44ep]nr{Barr, ee reMtreparypy [ocrosHHoft
c roqrrocrbro Ao oluroro rpaAyca B Ar.rarra3oHe or 0 go 5" C [1, 3]. Ha IITIT
HPEtrI,ITC'I TYPEJIL 6r,ICrPOft CMEIIL,I CBETO([UTI,TPOB (TECC) r,r 6ECqE.NEAOft
a$oxa.nr,uufr cnexrporpa.[ Marofi Aucuepc,rd (sec). TBCC o6ecuestrBaer
BO3}IOiI{HOCT}, HBASI,TOAIIOBPE},IE}IHI,IX HA6JIIOAEHI,Ift BBESA B HEC(OJII,HIIX YgACT-Hax cneHTpa. oua cocror{T r{3 craropa, yHpetrJreHr{oro Ha trepeAaroqeft xa-
\.tepe' I1 por-opa. I{a porope r{N{eerc.rl BoBMo)r{HocrE HpetrJreHurr serbrpex cBero-
{z"nr,rpon. Vcranosxa Hy}I{Horo cBero{trJrbrpa n pa6ouee rroJro}r{e'rre trpo-
r4_3BoAr{Tcrr Ar{craHI{I{oHrIo c tryJrbra ytrpaBJrerrr{fi TeJIeBr4BrrorrHofi crcretrrr.Ha cuerluaJrr,HoM ta6ro Ha reJreBr4Buonuofi croftHe BbrcBesr.{Baercrr uHAer(c
pa6ouero trorromeHr,rfl poropa. TBCC Molxer pa6orarr, B AByx pelr{uMax.B nepaou per.(r.rMe c ee troMourbro ycrarraBnrnsa6rcq neo6xo4urur,rfi i 4anurrft
MoMeHr cnerorfu;rr,tp. Bo nropoM.pg]r{Iye polop rypeJrr{ trptrBoAurcrr B Hetrpe-
pr']IBrloe BpaqeHlre co cHopocrbro 150 o6luvs..3ror pentzu o6ecues[saer HBaBrr-
OAIIOBPEMEI{EYIO {OTOM-ETPIIIO 3BE3A B ABYX, TPEX trJIU qETI,IPEX YqACTHAX'ctre*rpa. flpunquu pa6orur ycrpoficrna Bar{rrroqaercr u .ru4yrfreor.l ila ";;;;{oroa.uexrpouoa, aorrarrponannrurx {oronaro4oM trepeAaroqeft 

'rpy6x", 
"r:RJIaAr,IBaerc.E [ollepeqHoe sJIer(TpOr{arHETrrOe trOJre CO CTyrreHrraTbrM rrsMerre-

Hr{e}[ Hanpfl?neErrfl. flpu eronr SrreHTpoH]rErft uorox, a cne40sarensuo, z uao6-
paE{e}rr{e o6rexra Ha ar{paHe Hr{HecHotra, 6yuyr cHaunoo6paBrro MeH.ET6 CBOO
IroJroll{eHr{e B Tar(T c EBNreIreHr.reM Hatrp.E?r{e}rHocrr{ tror.g. 9ucno rar(I{x nepe-
ueqeur.rft (uaaoeenr rrx aJreMeHraMrr paaBeprxu uao6panrenux) ovg; 

""6r-BercrBoBarb sucry crytrerreK Harrp.Elr{eH}Iocrr{ SJreHTpOMar}rr.rrrroro rroJr_8.Paaneptxa uao6palnenu.E ocynrecrBJrrrerofl grrexTpoMarHrrrHhrMr{ rroJr-EMrr r{a-'ryrtreH, ycrar'raBrruBaelrbrx flo 6oxau 6an.uoua IITT ueuocpeAcrBeHHo y soro_Karo[a. Itaryrrxu trrrrqlo-Lc11 ronoM cryneHqarofi {opurr dr'oro4yrrropa paa_
Beprnrr uao6pa;neur.rn ]MPI4). Paapemaroqu, crocobrocrr, atrnaparypr,r npu
3roil{ rle yxyAllraerctr. Vnpaurenue MoAyJItlTopoM ocylqecrBJr-Eercfl c Ilorrotr{blo
T--B9C1 

}ra Horopor\r ycrarroBJrerrr,r cneqrraJrr,Hbre Aarrrrlnr.r. r(axgorrry arn*l
QI4JIbTPY COOTBETCTBYET PAsHA'I I{ CTPO]]O OIPEAEIIEHIIAfl AMtrJIIITYAA IIMNYJ]b-
coB, riro )I{ecrl(o [pI'IBtrBLIBaer Iro]Iep cuerorfranrrpa K rroJro]Henuio neo6paxre-nus o6texta Ha-oHpaIIe HIIlIecHotra. I) peay.rrr,rare Ha Dr{paHe r{r.rHec1orra Brrec-TO OAHOTO r'rao6pantenr4.q 3Be3Ar,r Br{Anbr serr,rpe ,ro6purr"r1r4rr B qerBrpex
yqacrHax cneHTpa. Paccrosurae. IIeiI{Ay DJre},rer'rraMr{ paBJro}Hel1r{fl }ro}nerperyrrupoBarr,ca. .(na roro sro6br uao6parxenur oponr,rrpyeMbrx ua droro-
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r(aroA o6.6enros He trepeEaI(JIaAbIBaJlltcb, pa6ouuft ysaCToH ro.[.4 Ha6[IoAaeMbrx

3Be3A MOInHO orpaurauurr Auasparmorl, pacuo:roxeuuoft y soroxaroga.
Eecqelenoft i$onarrsuurfi cuextporpa{ upe4craBJlfler co6oft ABe rypeJrrr'.

cMolrrILpoBaIlIIbIe Ha o6qefi IIJIacrIIHe, xpenarleftcs r TBCC' B o4uofi rypeJII'I

pacfloJrolxeHr,I Al{cneprl{pymritrI4e eJIeMeHrB^I (4o^ rpex), coAepxatql{e pasHLIe

ipoupurrrure nurbpaHqraonnr,re pelxergr{ (50, 100 urrp/uu), n gpyroir pacno-

Oir**u, rpn nefirpaJIEHbIx Coetodlulr,rpa, nOABoJIflIOrqne Ocla6n.srr, CBeT

or na6nrog-aeuoro o6,rel(ra, a TaHII{e BeJIeIIbIft CnerO$lrnlrp 3C-7, lrlreroqr'rfi
yB1r{e noJlocEr rrpotrycnarrrr.rr rr cJryx(aquft Ans xa.nu6ponxlr ur(aJrr,I AJIITH

rorru o ctregrpe ua6nroAaervroro o6reHra,,{,ncueprr,rpyrorqrafi aJreMeI{T cocrollT
pt1 IIJIOCITOBbI[ynnoft JII4HBrI, n,nOCnOnoruyroft JIIIHSbI I'I pacnoloxienuoft
Melr{Ay HI{MI4 npoapaunoft 4ra{paxqraouuofi peurerrra. Typenll pacIIoJIo?IieHbI

o[Ha HaA 4pyrofi. Vcrauonxa Hy]I{HoIo Al{ctrep1'upyrcn{e1'o eJIeMeHra II cBer6-

{ulnrpa nporraBotrrrrc.rr Ar.{craHqrrouuo, c rlHAI{KarIEeft ua naue.lr{ TeJreBI{3r[oH-

rofi croftxra. Ha6op HefirpairbHbrx cnero$u.nrrrpoB rIoBBoJlfler AeJrarb trprIBfl3ny

Aarlgr,rx, troilyqeuuErx r,p, Ha611IoAeHur cla66rx o6rexroe, x apxult r[oro-
MeTpr4qecHI4M CTaI{AapraM.

ilpo.*rop ,crurriretuHr,rx ra6Jrr{r{, recroB 14 rrrrp (III4T) crly}HI,Ir_{qr
r(oHTpoJrE fiaqeorBa reJreBrrarrouuoro uao6paxieHl4.a r{ cNIoHrIrpoBaH Ha TECC,

B ofuolr IIB troJlollienuft poropa TBCC CBeroBofi IIyqoH or .reJlecxora nepe-

r(pbrBaeTcfl I4 onTurregnafl cr,IcTeMa npoel(Tr4pyeT IIa BxoAIIofi {or-oxaro[ atr-

,-UpUrypu, uaO6panreuua I{CtrbITareJIbHLIx ra6luq I4 TeCToB. Ynpanneur're
tr-unot-ra6nuq .rporaa"o4rTc.a AIICTaHqIIOIIHo' OCBetra:renr TecToB BbIIIoJIHeH

,u .""rogrouax A}I102B tar, r{ro oH o6ecne'rl'r,aer B IroJre AI4aMerpo}I^?.? yy',
o"uarq""ra $oro*urogu c orxJror{eurrflMrr or paBr{oMepHoro He 6orce 2.9/o 17,

41. Auarorasuufr fltr4T ycranoBrreH ua IITIt rrcr(areJlr'
B auuaparype I4MeeTcfl ctrel{IdaJlbgoe ycrpoftcTso.AJIs xanu6ponxl'I sBeBA-

,ur* u*rni" lVHanl. Ouo upegctaBrrfler co6oft 14 asea[oo6paanr,rx- raso6-

parxenufi paauoft .tpr,o.rrn (Lni = 2"'), np-oexlgPyeurrx Bo BpeM'rl :ra6'nrcAe-

iruft ua {o'roxato4 riererrszorrHoft rpy6xu [5J. flpxoctb Bcex 14 nao6pai+ieunfr

LrcpyccTBerrgr,rx 3Be3A MeH.fleTc.f, oAHoBper\[eHHo B Arranaaoue 15 3Be3AH[,rX

BETUIIIIH IIYTEM I{3}IEHEHI{,fl TOHA, trPOXOA,E4EIO qEPEs CBETOAIIOAbI AJIlO2B'
r{crroJrrrayeMlle B ocBeTurele VH3B. PerynupoBl(a I4 ItoHTpoJIb Tofia cBeTo-
'ArroAoB negerca C tryJlbra ynpaBJIeHI4.E C roqHocrblo go 0,5%. Blrcoxafl roq-
HOCTL BOCtrpOI4BBeAeHI4fl ,IpHOCTI'I SBeSAHOIO TecTa IIoSBOJIIIJIa npoIIBBeCTIl

erO nanra6pOnny r eAI4III{qaX BHeaTMOC{epHbIx BBeS[HbIx BeilI4aUIII B IIBSTOBOtr

crrcreMe yl MacmraO'rpoe1rlrrr4 ucpyccinenHbrx BBeBA ua {oroxatog uo4o6pa-u

,u*, 
"roOo, 

pa,Mepb*i ,ro'6pu*.rrrft 6ur* paBIrbI cpeAHI4r'I pasuepau uao6-

pameuzfi aneag (3").' Boo*, ylpaBJregr.r.fl? rrrrrar{rr.fl tr RoHrpoJrE TeJIeBrrBI4oHEofi atrtrapqryprr
(EynH) patrrboo*"Hbr B Jra6oparoplroM IIoMeIIeIII4II, trpIIMbIItarcIqeM I( 6aurue

,eoeCrooa. Ouu o6te4rdHeHlr n crofiny, n xoropOft pa3MeqeEbl f,eHeparopbl

crpouuofi ra na4ponoft paBBepron, crpoqgblx I,I Ka[poBblx ^cugxpotr]\{ryJlr,coB, ?our*ou, onofnufi x-oapqenufi reuepatop c qacrorofr t0 MIq' 6rox-u yr-
paBJrerrrrfl AJII4T9JIbHOCT6IO HaI(OIJISIIIIfl Ha III{IIISHI4 nepeAaloqeft tpy6Xu m

peE(r{MoM pa6oru HI,fHOHaMepr,I'' B auuaiarype flpu,rer{e,o flocrporrHoe pa,JroffieHlre..flepuogu crpo* I'I HaA-

pon o6paayrtdn ,j'reon AeJreHrr.E -6aaosofi 
qacrorbr' flepuo4 crpo*r'I paBerr

iZ *x"i grrr o"proqoB r(a^pa nr,r6pano ,,.Erb BHarrenuli, npuuep_Hol paB]IbIx

OpaO; O,6gi; 1,47;'2,94 w E,B7 
". 

brcyrcrrrne Hpar,ocrl4 r noatf{uqueHrax

neJIeHII.EAilfinoilyqeHlil-EcTpoqHblxI,IKaApoBblxIIepIIo[oBcAeJIaHoAJIETofo'
,ro6u, crpoltrd , *Lrr*gort rocJIeAyIouIeM renesrguoHHol\{ I(aApe 6nrnra Cgnranyrr'r

opr*apro na t/s MelfiCrpoqHo1o paCCTO.flHI'Ifl trO OrIloIIeHuIO R IIOJI6?I{eHIllm

cTpo* B npe^brAyqelr rafipe. 3ro o6ecuesusaer nau6oflee. noJlrloe cql4Tr,rBaHr{e

TTOTSIIqIIaJI6HSIO peJlbe$a c uumenu IITT I{ CyqeCrBeHHo yBeTIIIW{Baer roq-

HOcTb reJIeBI4suolluoft {orouerpIIII. [Ipra ilIo6o]I I{croJIbByeMoM IIep14oAo

xagponoft pasBepTnr4 treptroA crpouuofi pasBeprltl{ ocraercfi IIocro.trHHbIM'

flpii orou,-xorgi qr{cJro crpo6 B pacrpe npeBocxoru{r ueo6xogralroe Korlr1-

qeorBo, IIa BpeMfl ((JII4IIIHLIX)) CTpOI( aurrpuiOrt, fITT ll:tranecronr'l [1]'
S"O* ,ur6tp, AJII{TSJI6HOCTI{ HaI(OIIJIenlrs rra MI.ilIeHI{ fITT o6eoueqllBae1
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'trepexoA B Tar(ofi pe)fir,rM pa6orbr rpy6Hl{, r(orAa r]oreHr{r4aJrbHbrft peJlbe{
Ha MUIrreHr{ HaHafi.rlrrBaeTcfl B TeqeHr4e BaAaHHOTO qr{CJra TeJIeBr{SI,IOHHbIX Ha[-
poB (or o[Ho^ro Ao HecxoJIBItIrx cor) rt He cqr,rrbrBaerc.fl (IITT lr firrrrecnotrbr
<<sauep-rnr>). Satelr rrporrcxoAr,IT oAHoHaApoBoe cqr,rrbrBarrr,re trorer{qrraJrrHoro
pelre{a c oAHoBpeMeHHr,IM BocrrpolraBegenzeu na6nrc4aelroro rao6pax(eHr{rr
Ha TeJreBr{3r4OHHOr{ SHpaHe.

Bu4eocrarnaJlr,r or IITH te.necrotra r4 r,rcl(areJr.E rrocryrralor Ha reJIeBIIBuoH-
nym crofixy rr sAecb c troMoqblo peJre Moryr 6r,rrr no4nnroqeHbr r( roMy rrJrrl
Apytotry Br{Aeor(oHrpoJrr,Ho}ry ycrpoficrny (B}ty), a rar(H{e x raurep{eficy
3BM. 

^B 
ycraHoBxe pa6otaror [Ba rrapaJrJreJrbHo Br(JrroqeHHbrx BzAeoycr4Jrrr-

rerx. oAr,ru rpeAHaBHaqeH AJr.fi rrr,rraHr{.a BIty, nropoft - AJrfl lloAaqrd cr,rr-
Ha.rroB n uurep$efic oBM. Perynuporxa aMtrJrrrryAbr rroAaBaeMoro, ua flTft
HA BI{AEOYCI,IJII{TEJII,I CIIIHAJIA PASAEJIbHAfl, C AIICHPETUTTU OCIA6JIEHI{EM.

oruoruenrae cr4ruaJra K rrryMy Ha B-brxoAe B.al.eoycwilwreJr.rr B ocHoBHoM
,OIIPEAEJI,EETC'I_IAPAMETPAUIT IITT. HAUPUUEP, AJI,fl OAHOIO I,I3 9HAEMIIJIflPOB
fITT urua JrvrB}4 npr.r HenpepbrBHoM pemlrnre ero pa6orr,r r4 reMrreparypr oo-
;Jracru rrr4rrreEtr{ +30'c oHo paBHo.IIpu ocBerrreuuocru 5.10-4.rrx: , 6ero* 25,
B qepHoM 90; uplr ocBerqerrHocrv 5.10-6 nH: n 6enolr 10, n uepuonr 82. Irpu
'oxJIalIiAeHI4lr IITT oruolrreHlde crrrHaJra K rrryMy upu rofi )fie ocBetr{eHuocrr(
yBerr4qr,rBaeTcfl.

Peructpaqrfl TeJreBI{BI,IoHIrBIx uao6parxeunfi ocyulecrnrrflerc.E c rroMorqbg)
nr4HoHar{epbr, cua6xeuuoft axcuolloMerpoM. Ha xaffi4olr soronaroge Brreqa-
'TbIBaerc.E ra6lo c 4atofi u c uso6palxeHrreM aJrenTponlrbrx rracoB, rro1a3brBarc-
qrrx rer(yqee BpeMfl C TosHo0rr,ro go I c. Oueparop Molr{er s rro6oft MoMeHr
BpeMeHr{ Ira}HarrreM l(Horrlt}r Haqarb gnclorlrlpoBalrr{e Ha Soronnenxy Bapanee
BalaHHoro qr4cra r_eJreBr4Br,roHHr,rx fialpoB, paBHoro 2n _ l, T:Ee n_ r{eJroeql'rcilo ot t go B. BoaMoxrna r{ aBToMarrasecHas pa6ora r(r4HoHaMepbr, norAa
Bapaxee BaAalorcfl AJIxreJILHocrrr trpoMell{yrnoB Me}r{Ay aHcno3r4qrr.sMrr.

Tlnreerc.s gsa BHV. flepnoe, nxnrouarcqee B ce6.s 
"xr,rHecr(o[ c rrJrocr(r4M

sHp aHoM (ru-na 1 3JII( 1 6,{), upnuelr.Eerc.E gnr {orop err{crp arlr4r{ na6nrogaeur,rx
'o6rexron. Bropoe rpeAHaBHaqeHo AJrr nzayarrirrrx uia6.rrrogerrrft. B uerrr
ycraHoBJIell ItI4HecHoII c AJIfiTeJILHLIM IIocilecBeseHI{eM aHpaHa (rraua 50JIMIB).B cocrau reJreBr.rBr4orrHoro noMnJrexca BxoArr, *rrrl-DBM rrana 15BCM-'5
c rraMflrbro llt, ycrpoficrBo rrpeABapra:rensuoft o6pa6orxu cr{rHaJra (yfIOC)
[eB.trrl4pa3paguofi AI{II n 6noxra corp.E}r{eurrs renesnarosuoft cracrerusi c 3BM
(xourpol.rrep). BcneqcrBr.re MaJroro o6relra rraM.Errl r,r ne6orr,ruoro 6rrcrpo-

.ger?ctaraa garuofi 3BM oqu{poBxa BrrAeocr4r}raJra rrporrBBo4r4rc.f, Jrr{rrrb or
oAHOMepHoro uao6palxeurar, Horopoe RbrAeJr.Eercfl Crpo6olr, pacnoJrararc-
rr{r4Mc.E BAoJTE_ H-agponofi paaneprtw [2,6]. Ipanuqrr crpo6a BbrcBesr4Barorcfl
Ha aHpaHe BHI/, mr{pr{Ha ero r{ rroJro)fier{r4e-uo46r,rparoic.E o[eparopoM raK,.
sro6br r,rao6panreur,rfl crreHTpa r4Jrrr v.ccrel.yeMbrx BBeBA HaxoAuMcb BHyrprr
crpo6a' Ilepauuuaa o6pa6orxa oqraSponanuoro Brr[eocrrruaJra nporz3BoArrrc.ss ur.rsu-3Bi\4. oua Bxlroaraer HanolJreHrre rr ycpe[Heur" ,rr4op*aqur4 or
saAaHHOrO OtreparopoM rrr,rcJra reJreBr4sr{oHrlr,rx r(aApoB. flocJIe fiepeBoAa
T,IAItrIIHI{rIX ITOAOB B HO,{BI CIICTEM},I EC UU{OPUAqI{,rI BAII{CrIBAETC'I HA MAI.
rrr{rHyro .rreHry n VIIIMJI-EC9OO2. flpeArapurerrbHo Ha KrraBr.rarype ycrpofi-
crna na-6upaercfl rragBanrae o6r,enra, ycfloBu.s na6nrogeurart n [pyraa c.,ryxe6-
nar ranSopuaqr{fl, Koropa.E TaH}He Barrr4cr,rBaerc.fl Ha },rarurrrofr ,eore. [uou-nefiuras o6pa6orHa [aFrubrx rrporraBo4r4rcn Ha ABM EC-1033.

Tlcnorr,ayer,ra.s B Hacroflrrree BpeM.rr urauz-BBM 15BCM-5 - r4Meer rramrft
nec ra ra6apnrur, o6na4aer IIrrBnrrM 6r,rcrpo4eficrBr{eM u ue6onr,urralr o6r,elrolt
tralrfirrr, floerorly AJrr{reJrrruocrr, Me}r{crpoqrtoro paccro.aHrtr{ B patsBeprr{ax
nprrxoAr4rcfl yBerr,rqr,rBarr,4o 6,9 Mc, AJrr,rreJrr,HocrE HaApa _ ao 1,47 c, i ur.rc_
JIo crpor{, c noropr{x perrrcrpr{pyerca uuSopMarlrr.s, yMeHr,rueHo ao 200,
Saueua Br,rqrrcrrr{rerrrHoro ycrpofrcrra t56Clu-5 rra' 6oreo coBeprrreuHoe,.
Harpr4rrep <Snerrrponura-60>, rrosBoJrr{r perrrcrpr4posarb 1000 v 6oiee crpor(
trp14 rrelrbruefi 4,rlrrenr,Hocrr4 Ha4pa.
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2. Cuenrpo{Otorvretpnqec$ue uccne[OBaHl,Ifl claoarx BBeBA

Becqetenofi a$oralr,ulrfi reneBrae[ouur,rfi cnexrpor[orollerp c perllcrpa-
queft cLIIHala B lBM o6la4aer cJIe[yIoquNII'I BoBMo]I{HocrflNIlI: oAHoBpeNIeH-

HOCTbIO peII{crpaI{I{II BCex yqacTltoB ctreltTpoB 3Be3A; OIepaTI{BIIOCTLIO OTO;I{-

AecrBJreHr4.tr r{ccJreAyeMoro b6texra trpr4 Ha6JIIoAeHL{flx ero llso6pa}r{eHI{.s Ha

TeJTSBIIBHoHHOI{ anpage B IIHTeIpaJIr,}IoM cBeTe; OnepaTI{B}IOCTbIO O6pa6otHtl

uu{opuaqrar, perritprpyertofi s 3BM n qu{ponorl Ho[e; Jrr'IHefinocrlro Auc-

uepCI{II I{ Ha1usueM HyJIb-tryHHTa III(aJIrI AJII{II BOJIH AJIS CneKTpa Ka}Ii4ofi

,rirgu, (nolorxeuue HyrIeBolo tropfAI{a cuextpa); Bo3}Io}I{Hocrllo 0oroMerpI'{-
seCHOfi trpL{BtIBItII fi. .flpKLIM sBeBAaM tryreM BBeAeHI'Ifl HaII'{6poBaHIILIx cepblx

cnero{unr,rpor.
It ieUocrarxau upra6opa Molr{Ho orHecrr{ BJIr{rHriIe KaqecrBa I'I3o6pa}IteHrfi

Ha ctrer(TpaJlbrroe paSpertreEr{e rr ofpaHr{qeHI,Ie trpoHlll{arcqeft cuoco6uocrrr

+ono, ,iorrroro ,rd6r,^ qro csoftcrseHHo ,ceM 6ecqeJIeBbIlI cnexrporpa$au'
" flpuueprr r{r,rArdBrr[yaJrE,Hbrx Barrrrcefi ctre1Tpo]l BBeBA, uoflyqel1Hblx c_4u$-

pr*qiorrrofr perrerxo#, uMelorqefi {00 rutp/uu' ilpl'rBeAeHbr Ha pI'IC' 2' I{a aa-

rucflx cJresa HarrpaBo pactroJrolr{eHbr: uynenoft uopa4ox cIeI(Tpa, celg, dtoto-
MeTpI{qeCKuxpaspeBoBI,lcHycCTBeHHbIxsBeS[],IsBecTHoIIEpHocTI{I{cIIeHTp

""urnur. flnn oporepHr{ cneHTpaJrbrroro pasperrreHlIfl .6lrnu IIoJryqeHLI 3a[I4CII

cuer(rpa nJrarrerapr{ofi rynranuocrll HY-2-1 , rar.reroq,efi yrnonr,re pasNIep}I-rprl

.."j,"qu, (prac. 3). llonyl,upuua rII{HI'{II 15007 tO IIII cocraBIIfler o}torlo 112U A'
vuurunaa yrJrotsbre paSNlepbr TyMaHHOCTlr, MOlr{Ho SaHJIIOqIrrb, rITo crrexTpa.[b-

rroe pasperleHr{e arlaparypbr B AaHHyrc Hosb Ha6[IOAeHr'rfi 6u:ro onolo 80 A"

o-rrro"rr"rruHafl rosHocTE, perr.rcTpar{r.rrr cEer(TpoB BBeSA II ee SaBI{CI'IMOCTI)

OT AJIIIHLI BOJIH6I n 6.neCXa SBSBA6I I{CCJISAOBaJII{Cb HaH UO HSCI(OJI6KI{NI 3atrIl-

cflt\,r crre6Tpa oAHOfi n rofi xre 3Be3Abr, gASJIaI.IHLIM B OAIIy HOS6, TaK I{ no AByNL

Batrr40tlM, CpegrrerarugpaTl4qHafl OUII6Ha II3MepeHI{fI I{HTeHCI4]IHOCT74 O1 B IIep-

BoMcIyIIaeoilpeAoJIflJIacl,BoBcexAJII{HaxBoJIH,l]oBTopoI[-BIIHTepBa'IIax
[JruH BOJrH paBHrJx 500 A. Ha plrc.4 upe4cranreHbr sllaqeHlTft 61, BbrpailteH-

HbIeBtrpoqeHTaxutroJIyqeHHI,IeAJI,I}Iaficl{MyMacyBcTBI,lTeII'HocTlIatrilapa-
Typbr tro 3arrr4c.flIl uu"rn parrry^"olo 6lecni' Peexoe yBe'TII4qeHue oIIIu6oK

ueirepeunfi AJI;I sBeBA c1a6ee 1(" o6yctoBJleHo cIIrIt'HbIM BJII{EHI{SM EBrryqe-

"r" 
ion"o"o'He6a, Koropoe B arr4x ycJroBr{flx trpl[ uuprrHe ctpo6a 20 anerten-

TOB paspeueHr{fl, co3[aeT clrl'HaJr, trpeBocxoAflql4fi 0I{IHaJI oT ctrel(Tpa sBesALI'

iiu i"a. 5 tpuaegeua BaBItcLIMocrb o'7 or [JIr{Ht'I BoJIHbr B Al{atraaoHe 4000-
TSbO'a uo" iuyr'anesg pasuoro 6uecxa. Ha Hpaax crer(rpa ourr6^I{ BoBpac-

TaroT Ba cqeT yMer{brrreHr4fr rlpo[ycHaHr.{fl BXOAHOIO OH}Ia Tpy6KI'1 II HBaHTOBOTo

Br,rxoAa {oronatoga.
,(ocrarouuo BT,ICOHa;I TOSHOCT6 Sartucefr I4HTSHCIIBIIOCTII CtreI(TpoB 3Be3A

trosBOJrr{Jra trocTaBuTE 3aAaqy a6colrogrr,rx cuexrposoToMeTpIdqecltIIX IISNIe-

peurafi IIo MeroAy a6cotmrnaaqura noJIyrleHHbIx paclpeAeJIeHufi aHepruII

oTHOcuTeJrbHo craH[apTHbrx 3Be3A. fIOCnegonareJIbHocTb Ha6IIOAeHtrft trc-

cJre[yeMblx I,r craHAaprII],Ix 3Be3[ O6ycuornunaeTcfl MeroAor[ yqera arrloc-

Sepuoft altcrlaHnrlllra.^ -Bnon-cxeMa 
AJI.E oIIpeAeJIeIlI{f Bgear1loc$gtrrrot ocBeU,eHHocrE uccJleAye-

Ea6rrogeHuai cour,rpoB trocJre[oBareJrbHocrb Balrrrcefi Ha ]IarHETHyIo JIeHTy

tr rrctrorrb,oBa,r{e #;;t;r{;.$ o6pa6orHr. IIo eaulac.Err 7, 2, 3 n 6 otpege-

Jrrrlorc.E atrIraparypHr,re xapanrepr{crlIHI'I. orura6Ha troJLfl (7) ""!-tItY:I::
tro Barrr,rcu paBr{oMepHofi ocseqeuHocrrr qacru Soroxato4a BHyrprI crpooa

U rrpgACTaB.nger <-,O6Ofi OTHOT,.HI{. I{I{T'HCIIBHOCTI/. B Ka,1(AOM I(aHaJIe /f ,

I( MaKCr{MaJrbHoMy ee sHaqeEI,Ip /y'max. B enaqegl4fiX I{HTSHCI{BHOCTII yC[TbI-

BaeTCfl nynenofi ypou"rru crrlHaJra. Jluuefiuoctb cIIcreMbI (2) xoutpo.nupyerc'E

trO Batrr40r4 paBrroMepHo OCBeqeHHOIo CTytreHqarOIO OCJIa6IIreJIfl, AaIOqeIo

BoCeM6 ypOnuefi oCierqeuuocru. 3ua.s cpeAHIoIo I{IIr'I{CIIBHoCTb Ra}Ii[oIo

Vpor", ij opruap"eM Jrl{Hefirrocrb BaBI{cI,IMocrII cBer - .I'ITIIaJI' ,(ucuepcnx
(.i; oop"a"oirr"i ro BatrIrcl4 ctre^rpa cTn,^,A.apTy9!:,"""::"!te4yeIuoft stseBALr

,.p.t 
"u.ro{urtrp 

3C-7. Tpu roqr(I{' K,-(Io), K (Xr) tt K\}"r)' rroaBoJrrlor Bbr-

qucrruTb ,uor"r*o"-r" X:'t (k), rge 1('- nonrop HarraJra; Io :0 rr coor-
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B5 p), uotyyeurrrelycf ,Z.,fi2e sanilcr ctrenrpa 3BeaAhr Feige b6 Qno: ll,ll*,U4.04 1,986 r. c o6qeft cxcnoarqueft 5 trrs
OTHoEerxIe cul'HaJra n ruyMy B MaHcrrMyMe paBHo g0

tsercrByer rroJroiHelrrrro IIyJIeBoro trop.rlAHa, )q:lIh, - AJrr4Hbr BoJrH MaHcr4N{yMoB
npotrycr(aHr.Ifl cBero+r,rJrsrpa. ,(ncropcr{fl (6) xourpolrrpyerc.s rrecKoJrr,Ko pa3
B Hoqb tro 3aIII{cI{ rroJlo}fierll4tr penepoB nlrcropc}roEuofi peruerx],r, Br,r.rI,IcJIeu-
HrJe nonpaBHl4 yql4TbrBalorc-s upr{ xanra6ponxe [rr(aJrbr [r[r]r BoJrr{. ,(nn ncex
aurr.:parypH.r,rx_ trotrpaBor( BLrqr{cJrrrercfl cepA}reHBaAparuquas ourra6Ha o..

E.rroru 4, 5 peanuayror o6pa6orr,y aaorn-iefi nporpauruoft z craugapruoft
38eBA. Itarxgaa Batrr4cr, co,qeplr{ET Batrr4c}, araJroHa .Epnocrr,r, cro 11oaBorfler
yqurr,rBarr, r4Sr,reHer{rre pe}r{r{Ma pa60rr,r atr[aparypr{. B upoqecce o6pa60rxlr
r13 UCXOAT{rix rr}ITeHcr{BUOCreft Bbrul,rralorc.E 3Haqeurtfi HyJreBor.o yp6BH.E cl{r-
Hana' olrl{6Hn uon.s u {oua ue6a. flo rroJro}neHr{ro MaHcr(MyMa r{yJreBoro

u

Fuc. 3. 3anracr, ue6ylxpuoft rurzu O III uuase-
rapuou ryMaEuocrrr LLy 2-1,

Pac. 4. 3as[cr4Mocm cpe4uenBaAparaquoft oruu6nn
oruocLITeJIBEbrx I{BMepeurlii rauregczsrocr:eft B
ctrexrpax BBeBA B o6.racr:n 5000-5500 A ot r.rx
o JIecKa 

^rrptr .Bp eMenlr a Hcrro Brrrlr4r{ 2, 5 ltrau I4 Al,rctrep _

cmu 40 A/naua*

a,, rh
,b7

,l
rS
\\N
=\=)lttltt

lZaa-- rttV--ilVr s,fi /4 frt,
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Puc. 5. To me, qro Ea pr4c. 4, Eo'
B SABI,ICI,IMOCTII OT AJI[IEbI BOJIEbI AJIfi.
ABYX BBes/{: mo: L3,03m (bnnouruax,
JIfiEI,Ifi), mo : 77,27'n (iltpzXonar)

Puc. 6. Enon-cxelta pacrrera cfler(r.'
paJrbrroft rrJloTrrocrrr auepretnuecnoft
ocBerrtrerrEocTu Arq uccreAyeMbrx 3Be3A.
(o6rncneuue B rer(cre)r,'A

nopfl[r(a w SHaqeHr4IO ArrCtrepcr4r4 ycTaHaBJII{BaeTc.E cooTBeTcTBI{e Me}fiAy-

HOMepOM r(aHaJra r4 SHaqeHrleM [rrr{HbI BOJIITET; BbrtrOJrrrfleTctr ilpr{BeAeHIre'

BgaqeHr4ft r{IITeHCIIBHoCTefi B Ha}fi4oft AJIIIHe BoJIHrI B ctrel(Tpe sBeBA Iy't I( CpeA-

HeMy u3 ceMI{ 3HaqeHl4ft T4HTeHCI{BHOCTTT STaJIOHa .fIpKOCTI'r 1y'3r.

Pacser a6conroturrx BHaqeufift c[eHTpaJrr,rloft rrJIor]1ocrI4 uBryqeHflflt
3Be3A6r BbrtroJlHflercfi IIo +opMyre

Eur,r (I):
/* (r) E"t (t) It *F* (r) P-^x (I) (+)''",/sr (to) I(st/sr (r)

/olo

rAe "f* (I), /.t (I) - uureucrrBuocrrr B ctrexrpax sBeBAbr 1I craHAapra' oflpe_

AeJrerIHbIe oTHOcI{TeJIbHo cpeAgefi I4HTe}ICIIBH6STII araJIoH&, Est (iu) - anepre-
Trrqecl(ag rrJroTuocTb I4BrIyqeHLI.s cTaEAapTI{ofi aneagrr, I{a, I{st - roa{{raqn-
eHrbr, yquTBrBaron{rre pa3ruqH},re ycJroBl{fi Ha6rIoAeHI4fi (gua{parMbl I{ r. rI.)'
F* ([), J7., (I) - roe{{r.rqr{eHrbl nporycr(aHx-rl Su.nr,rpon, I{crroJIF'syeNrE'Ix

nin'ua6lrcuerrrr* snei4 ra crar{Aapra, P (1,), AX - BHarreHuflrtoa${Irrlr.reHra'
trpoaparrHocTl4 r{ paBIIocTB BoBAyIxr{bIx Macc cooTBeTcrBeH}Io1 74r Ist - ToI(u

cBeToArroAoB STaJIOHa 
'IpROCTI4 

B SarII4CfX BBeSAbI rr cTaHAapTa'

Bcs cxerta peaJII4soBaHa Ha EC 1033 uaHetoM I43 rpex- npolpaN[N{: trpo-
rpaMMbr Unn o6pa6or1l4 I{ 3atrI{cII Ha IlIarHLIrHIifi AucH (M,() cupaB_orIHLIx

,riuaarrou - Hos{drruIr{eEroB flpoapaquocrr{, ilolpaBon 3a HoByIo KaJIr'I6poBny

Beru 1975 r., auaueurlfi 8." (fu) cra-trgaprunrx sBeBA B eAuHl'lqax (apr/crrt2'c'cN'I)'
coorBercrByrotrIux 6lecHy BBeaAbr; [porpaMMbI [JIfl Br,IqIrcJIeHLt.E rI sarrl{cl{

Ha ArlCIt IIIITeHCI{BHOCTefi CneHTpoB SBeBA I{ onpe[eJlelll{fl ToqHoCTI{ peII{CTpa-
qurl ctreHTpoB uo AByM I4JII4 HeCHOJIT,HI{M 3a[]4Cs]I; trpOIpaMMbI BblqficJleHufi

BHaqeHr,Ift c11eHTpaJrbHoft tr[oruocrr4 aHeprerlrrrecHofi ocBerIIeHrrocrI'I I43JIy-

qeHufi BBSBArI, o11pe4eJleHl{fl TOqHOCTII r1O;1yqeHHbIX aEaqeHl4fi O I{ npeIICTaB-

Jreuur{ peayJrbTaTa crrera B BIIA9 ra6Jrl{qbl_ r4 rpa$I4fia c BoBrIo}r{HocTt'Io xpaue-
Hrrfl r,r;{opMal{ull Ha MafHI'rrHoM AI4CKe.l

Ha puc.7 IIpeAcraBIIeHbI roJlyqeHHble J-Ia]59 paotrpeAeJIeHI'Ifi slIepII'IItr

ese;A y bph, mi:3,75"' A0 otuocutenbHo 109 Yfu, mv: 3,7?'i, +0*("P-e]9;
Boft [oron or sBeBA ocJla6Jr.rlercfi B 300 pa3) r4 HZ 43, mv :13,02"t, DA\'VK
orllocldreJrb:floHZ44,mv:17,67*,sdo'Bnusul4earMoc+epHoftsKcrr{Hr(q}I-I4;
yqreHo tro cpeAHeMy'rrur"nru xoaQ{uqueHra trpotsparlHoorl{ nra }tAO [7]..

TBB

ffi tz?.4.2

6/,/Zmz/YZ/Ar'zz

. //i
'i = ,Y*,

/Tfqdmt

{;Bsa), dls, fit(,1)
tr m.d.

4fi, netart, ryzql/K
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Puc.7. Suaseurds .norapr,I{lra rneatuocsepuofi uouoxpolrarraqecxofi ocBeuregrrocrLr A[rfi,AByx BBesA (ruuuz) r4 cpaBlreHrre ux c onf6rraxosaHEriM[ AaHHhrr{]r (xpecrznra)
,IIux aaeagrr 1 oph, HaorloAasrneltcs.repeB ceprrft crero$iaurrp, urpuxonoii r4 cnrouruoli Jrr.rqrrfiMr,r nora-.
saHbl IaHHrne, rroJryqeHHbre 15 u 16,07 1986 r. Haonmp:erlfifl HZ 48 [oily.reubr 06.04 19g6 r.

Itpecruxaul{ tror(aaaHo cpaBHeHxe troryqeHHbrx AaHHbrx c ony6ilr,r6oBar{HbrMr,r
Ajr.s flpxofi BBeBAr,r B HaraJrore [8], n.ns cra6ofi - B cnr{cre t"ol. nory"ur"ir"
rraMu sHaqeHrr.f, 8255 (l')- g.rrx_aneagu Hz 43 cornacyrorc.E B trpeAeJrax nameft
Toqlrocrr[ c Aannrrlrra [9]. Paanzsux Me]r{Ay pesyJrbraraMlr, troryrreHHbrMr1
B [Be COCe,qHIre HOqu na6rro4eurnfi, a raxxe c [aunirura llyuruerofi 4la area_gu T Oph, Bepo.ErHo, cryqaftHr,r rlr Br,rBBaHbr orJrr4qr.eM 

"br++"qril;;oi;-SpanHocTr4 B 3rr1 Hoqr{ oT efo cpeAHero BHaqeHr4fl,

3. @orouerprl.ff
(Dorouerpuqecxxe r4ccJreAoBaHr,r.a cra6rrx BBeBI B tor,e lz, n o4uoft r,ra,

r{BeroBbrx cr.rcreM B, V, .R aegyrcx upra {ororpa$uuecHOfi perucrpaqr4r,r r,rx
uao6pamenufr l7l. Ilaxgrrft reJreBrrgr4ounurft csr-ro* ,onaa, {orouerprauecnyroxalra6porxy [51. Cpe4uexBaAparlrqHa.s orura6xa pag]rocrr{ 6necna AByx aBetsA
tro onlroMy crrr4Mny cocraBrr.Eer +0,05 + 0,08'" B cfiysae, KorAa {nyxryarluuRBarrroBoro troroHa He yBeJluqusarcr ee_^flpoHrrr{arcqas cuoco6nocrE orpa_
Hl4yr.rBaercfl {ouou ne6a ra cocraBJr.rrer 20,0h n rroJroce v t 2l,o , oori""B t10] [prd BpeMeHr{ ancrloBl4r{uu 5 uzn r4 orHorrreHrlrd crlrgaJra H rr]yMy onoJro
nByx.

Typerr, 6r,rcrpofi cMerrbr caero6ranrrpoB troBBoJr.ser r,poBoAurr, {orouerpu-qecHr4e r4ccJreAoBaur{fl B qerbrpex mrlponorroJrocHbrx {ororrerpr,ruecnrrx crrc-
Terlrax. B nacr:oaqee BpeM.E fiprrMeH.frrorc.fr r{BeroBbra 

"r"r"onur'B, 
v, R.

B gas[cuMocrr4 or aprocru o6r,exra I4 rrocraBJrennofi aagaura ua6nrogenux
SBEBAHbIX NOTEft MO}I{HO OCYil{ECTBJI'ITE. HAH NOCJIEAOBATETI,HO, TAH I4 CTIH-
xpoHHo BO Bcex coerosnnrTp.ax (cru. ar,rure). Perracrpaqra;r 6.rrecxa [pr4 eroM
r{o}r{er 6rnlTponeaena nlr6o {ororpasuvecxrrM ,yr.,ti 1lll, tn6o oyrulon ,roru
laHlrr,rx n 3BM. B arou cflyqae BAorrb HarrpaBrreHr4a xagponoft 

"paBBeprr(rr
pactroJrararcrca rnao6pa)fierrr4.E BBeSAbr, [oryqaeMbre cr4HxpoHrro B qerbrpex
yqacrHax c,treKrpa, rr pflAa r,rcHyccrBeHHbrx 3Be3A 4ra {orolrerpuuecxofi xa-
rra6ponxr'r [5]. HarouJleurre un{opuaqrfi rr Batrr{cr, ee Ha MarHrarHyro Jrer{ry
trporrcxoAr{T raK )r{e, Kar( rr npra na6nroAeHr4r4 cneHrpoB. Ha puc. B upeAcran-
nenr,r {oroM_erpfiqecH.r4e paBpeBbr celrra r,rao6pu*"rrfr ,"*y""rr"rHbrx BBe3A.rr rpex uso6paxrenraft aneagrr lZr* s nonocai B, V, R.
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pnc. 8. Sauncr, (torouetpruecnlrx paapeBoB uao6parreunit rrcfiyccrBeuubrx sBeBA u uso6-
parHeunii BBeaAbr' 4'2m s rrofiocax B, V, R

Iro ropusoHTamuoit ocu yHaBaH Horrep HaHaJra, rlo DepTuHaJrbHoft - ranrencr,rsHocTb B ycJloBHbIX eAI4'

HI'IIAX

puc. g. Cxelra o6pa6orr{r,r {oroMerprauecnoft nuSopruaqtn sa 3BM (o6trcueuo B rer1cre

O6pa6orna {orouerpuuecrrrx [aH-HbIx I{a EC 1033 ocyqecrBJlflercfl corJlac-

Ho cxeMe, trpllBeAerruo# ,* pr". 9. Cyrs ee SaxilIoqaeTcfi B Br,rqucJleutrr'I Ea6-

.Jrro4egHbrx Befltrqug 6recHa r{ r{Bera BBeBABT B I4rrcrpyMeHTaJrbl{ofi cllcreMe,'

u ,u"urc B trpeo6pasoBalrrr[ rrx Bo BuearMoc{epHr,re BeJruqulb.I. ,(nr atoro
oo*r*o ua6flrogelrr{fi o6renra (aaea4a, sraJrog - cM. ptrc. 9) trpoBo4fircfi
na6ilr6[egufl CraH[aprII]lIx BBSBA (ctargapt, sraJIoH). BCe Aasurre IIC[paBJIfl-

rorcg Ba HepaBHoMepuocrb syBcrBurerblrocrtr TeJreBr{3troElrotr cucreMbr B rrpe-

;;;; "rp;Ea 
(omr6xa nor") rd ocBo6olngarorca or BHIraAa {oua ne6a (nrruu-

ir"". {ona). f[o ,"opuuoeuHbrM [aHHbrM otrpeAeJrrrrorcg trJroqa4lr Sotoruetpu-
qecHux paspesoB uao6paxteunft s6. fl.noqaAr r(a)ilAol'o paspeBa paBHa or-
ltJrrrKy arrtraparypbl Ha cBeroBylo sHeprl'Irc or sBesALI:

bk

Sr:.) fl,, (1)
l:ah

r1e k - HoMep {orouerpuvecnoro paspeaa' i - uolrep HaHaJIat att, brc -
rpaEr{qbr cyMMrrpoBaHl4fl .- 

@orouerpl4qec11afl HaJII46poBKa BatrI4ceft 11poBolurcfi C 11oMoqr,Io p'sla
gCHyCCTBSIIHLI1 sBeBA: [JI.E I{IIX uO raXtgofi SA11114Cy1 COCTaBJI-SSTCS CI{CTSMa

ycJroBHbrx ypanuerufi (*u : A + B Ig Sr)' rtre ruLv - sBeBAIra'E Berrsuga
llcxyccrnenHoft sBeBAbr, sr - BeJIIIsuHa oTr(JrrrHa aflflapaTypbl Ha cB-eToByIo

,"ap"ro oT aroft BBSsALI, BLIsucIeHHafl IIo (1). Peruenuert ypanueuuft flBIIfl-
rorca roa${trqtrenrbl A t B, c II9M6IIIEIo Itoropblx Bllql4crlfircrcg 6ISCK I{ qBe-

ra o6rexia (u, b - u, u - r) n uncrpyMe,raJrbrroft cracrelre:

u : Af BIgSv, b -u : Blg^Sbl'Sv, u -r : Blg'Svl'SR'

flepexo4 or l{HcrpyMe}rraJrr,Hbrx Beruqlru n crauAaprunru (7, B - V, V - R)

npoBoArrTofl IrO COOTHOIrrerruflM

V : u * Lmi * (Lm")v :, (Lm)v,

B - V : b - v { (Lm")B-u | (Lm)e-v,

V _ R : u - r | (Lm")y_* -)- (Lmr)v-n,

rge I/, B - V, V - R - Br{earMoc{epuHe BeJruqr.rHLI 6neCHa I4 IIBera o6tex-
tu u 

"rcraue,(,xroncoua 
r Mopra:F,a , Lrni - noupaBr(a 3a roK rlepe3 cBero-

,qrrgut t121. B'6oone (Lm", Lmr) BbrqrrcJlElorcfl rlotrpaBfiu"--Lnr'o - 8a trptr-
Be4etrue ulrcrpyMegTauinofi cucr6lrrr K cr4crer\[e ,{,moncoua z Mopraua, L*o -
190
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Pue. 10. SasrdclrMocrr o or 6necra eoeag
, - B peaJrbllr,Ix ycJroBrrEx Ha6JrloAelfl{it rrpE cr4HxpoHHolt perzcrpaquu r.rBo6pa}I{eHufi B qcrbtpex yqacr-
fiax cfier{Tpa; 2 - B raooparopHbrx ycJroBtr.Ex no rnooopaxeHnflM r.rcHyccrBeHHr,rx 3Be3r,

Puc. ll. tr{aaresexre 6recxa 7 lr noKaaarerrrr qBera B - v Hosofi Jle6e,qa 1975 (v 1500cyg)
I(axAas roqHa - 

pesyJrlrar ycpeArreHlrE q8yx oqeHoH 6uecHa r qeera. Ha6ilroleHr.rE noflyqeHbr 18.0g
I 985 r.

3a arMoc{epHoe trorJroqeHr{e, otrp_ene_JreHHoe oAHrrM u3 MeroAoB {yuAalreu-raJrbrroft {orouerpzu, naupzuep [13].
Ars oqeH*r,r e{{enrunnocrra Aauuofi atruaparypbr 6r,rna rrccJreAoBa'a

SaBtrcrrMocrE orHocl{renblroft roqHocru perrrcrpar{rrn 6.necxa or anea4noft re-
JrtrqrrHbr n {or:ouerpllsecKoft cucreMe v. 3ia sasucuMocrb onpeAeJrflJracb
B peaJlblrblx ycJIoBr4.Ex na6ruoAenrafi uo zauepeHr{.trM .fipKocrrr aBeBA c trBBecr-
nnru 6uecxoM rr B .na6oparopubrx ycJroBlrrrx - IIo r{cKyccrBeH]rEIM BBeBAaM
B-orcy{crBl{e Sona se6a. B o6onx cryqaflx BpeM.E perrrcrpar{r4E cocraBJr.rrJro
75 c. Ctangaprnoe yr(JroHerrlre o Bblsracr.Erocb tro ceMr(-Aecflrr[ u3Mepegr{rrM.
Ha puc. 10 Hpecruxalru o6oanaqeua BaBucr,,Mocrb, troryqerga.E B peaJrr,Er;rx
ycJroBt4.Ex, TOSKaMtr - n la60paropHbrx tro r{cr(yccrBeHl{hrM 3Be3AaM.

Taxurvr_o6paaoM, BBo,u 4annrrx-s DBM uourcrn rosuocrb pertrcrparlrrrr
paaHocru 6necra BBeBA Ao 0,07-0,02* B orcyrcrBr{e {oua ne6a u'o ,puri.rm
c {ororpa{uqe-cxofi perrlcrpar{ueft, noropar o6ecne.ruBara roquocrr na6nro-genufi or(orro 0,05-0,08- [t].

,(annr,re rrogBoJrr{Jrr{ paccqurarb 4eficrnyroqrafi rnanrosufi nrrxoA (A}tB)
TeJreBr{BI{oHnoft cracreurr:

Af(B : r1liu,*/,p3*,

rfle Q-rrrx : Llr-:.,.rpox : N*l/N* a4. BAecr o - rosHocrb pertrcrpa-
r1ur.r 6.uecra, y'y'* 

- aorl{qecrBo r{BarrroR_ cBera or BBes[br, ff6 ' or {onarre6a, upumeAmr,rx Ba BpeM.fl axcrrogr{rlurr. B ar,rsucuanrrriprrrrttrrrucb cpeA-
Errfl .flpnocrr {ona ne6a B ltpulry [14J c yueroM trpotrycnauua cneroSrnuriou.o6e aasficzMocrrt xopomo atrtrpoxcrrMupyrorc.E Teoperuqec*rrMr{ r(prrB,rMu,;
coorBercrByroqr4Mr,r pacqerHoMy [ItB reneauauouuoft crrcreMbr, panuouy 3 %.rIro6r,r troBr,rcr{Tr, [po,r,rqarcqyro croco6,ocrbr ro*ro-roi* oo"ry*
coKpaqeHr,r.rr qBeroBbrx crrcreM (go 4nyx) u yr(oMtrJreHroBarb TBCC ua6opauu
cnero{unrrpon, ABa)fiAbr peaJrr4syroqrrx Ha?fiAyro cr{creMy. trtrrn"rrro'rr*
:-1?85,,". 6nuru opranraaoran, ui6rrog.rr* Houofi re6egfl lgii". ivtsoiir,ygi. Yroobr u3oeE(arb trepeHaJroE{eHr4.E 3Be3[, OfipecrHocTb Honofi 6r,rra
orpaur'rqeHa 4raa{parnroft -l', Sneaga (v : lb,b*),-pacuoroxreuua.E B -7,,or Horofi, cJry)firrJra aneagofi cpaBHeHr.r-fi. Ha p:[fl-'..',11 , *ur""rra trprrMepa
trpeAcraBJreH pesyJrbrar na6nro4enuft Horofi: uBMeHeHtre ee Brreariloc4ep_
soro 6necra v a tro*aBarerr.rr r{Bera B -v B reqeHue 3 ". spe,e""8; i,i-perxeHrre cocraBwro 6 unu [pr4 roqHocrr{ perrrcrpaqura 6recia -o,o7k.B saxnrcse,r4e aBropbr rry6ono 6narogipxr g. s'. HuRoHoBa Ba Br,rc*a-
BAHHYIO IAM I4AEIO COBAAHI4fl MIIOIOI{EJIEBOIO HO]\ItrJIEI(CA HA MAJIOM TEJIECROIIEu rleHHbre o6cymgeuu.E B 

_ trpoqecce trocraHoBr(n ctrer(Tpo{orouerpEqecKEx
ra6nrogeurafi, P. E. Iepru6epra Ba BHrrMaHue H pa6od, h. I4- 6;;;;;;t

19{



;Ba troNroq,b B o{opMreHr4rlr lrJrJrrocrpaquft, B. A. A6parr,reHno I{ B. H..flHy-
rrrrrra Ba noMotr{b Ir HaJIa[He atrnaparypbl lr ]toa,rOny I. A. 3a peaJlllBal{uro

.aJrropr{rr\{oB o6pa6otnu Ha6rloAeurfi na EC 1033.

Hor6pr 1986 r.
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v rJIoBoE PACIIPEAEJIEHI{E
IIEPEHTTOBCT(OFO I43JI YIIEHUfl IIIAJI

OT IIEPBIIqHbX TIPOTOHOB C SHEPINr:IT 10" AB:

COIIOCTABJIEH trTE PESY JIbTATOB PACIIETA
c aHCIIEPI{MEHTAJIbHbIMII IAHHbIMII

tO. JI. Sr,rcnun

B UaCr:OXlqee BpeME aI(TI,IBEO CoBAaIOTCff I{ SRCIIJIyaTilpyIOTCE IlaSeMEbIe "P-TSJISCnOIIrI

,C mEOrOAJrer\TeHTIILINIu CBeTOIIpI,ISMIILIRaMII AJIfl pa6OrU B AI'IalaSOHe CBepXBsICOttUX areprUfi'

,{na corepruerrcrBoBagr,rfi *aio4r.r*r, ua6nrogeuuli rr fioflc1a NreroAoB rloBr,rmegr4fi ux at!fter-

,rnuroart ueo6xogllrsr pacrlerbl sepeEItOBcKoIo It3JIyqeElIq IIIAJ]. Taroii pacrler [poBeAeE

IreroAorU Monte-I(apno'gr* u.pt"*aJIbHLIx IIIAJI ot flepBfiqnblx IIpOToI{oB c eneprueft

t0r2 aB. I{patxo Ollllcafia MeToALIRa pacsera I{ [poIpaM]\ILI. Peaylrtatsr pacqera ColoCT&B-

.rrerrhl c AaIII{bIMtr na6nrogerraft. floryueruoe yAoBJIeTBopL'ITeJIbHoe corJlaci'Ie paoqeTa c Artc'

rreprrMerrTor\{ cBrIAereJILcrByeT o IIpI,IroAEocrLI pacqeTon no 4aruot [pOIpaMMe AJIfl peue-

E11fl BaAasr.I CoBepIIIeHoTBoBaIII{E MeroAIIrn ua6nrogem'rft r'r o6pa6ot}tl{ AaIIEbIx Ea 'l'-TeJIec-

Hore lT-48.

ANGULAR DISTRIBUTION OF CERENI(OV EAS FROM PRIMARY PROTONS
.WITH ENERGY TO12 EV: COMPARISON OF COMPUTATIONS AND OBSERVATIO-

NAL DATA, by Yu. L. Zyskin, Recently ground based gamma telescopeswith multiele-

ment light detectors are being uncler developrnent ancl construction for the observations

in tlie rlnge of very high energies. Further improvement of the observational technique

and efficiency needs thi computations of Cerenkov EAS emission' Vertical EAS flom

f.inrary protons lYith energy 10t, .V are computed by Monte-Carlo method. Method of

eomputation ancl logics are briefly discussed. The rosults of computations are compared

rvith the observational clata. The obtained compatibility allorvs the methods and compu-

tational programs to be used for the improvement of tlie observational technique and data

.treatment on gamma. telescope GT-48.
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rauua-acrpoHorrr4fl cBepxBbrcoHr,rx aneprur,i Ha ceroAHarrrHr4fi 4eur, ue
TOJILHO AOI{aBaJIa CBOe trpaBo Ha cytqe0TBoBarrtle. HO r.r rroJryarr.rJra pfrA r{}ITe-
pecnefiurux. pe^ByJrbraron (ornprrr pflA y-rcroarHrrr{oB s o6nacrlr ,n.pirft E, -- {Qtt -:- 10t3 eB, r.ranrepeurr noioxlr, o6Hapylrreua nepr,roAr,rrrHocr}, T-LrBJry-qerrr4fl pnAa o6texron). oguaHo 4arurefiruee ee parurnrrn" cAep11ir.rBaercrr
6o.urIroft Bper{rIeMxocrEIo T-acrpoHo}rr,rqecxrrx na6.nio4eur,rft, o6ycnosjrenHofi
TTEO6XO4TAUOCTrIO CTATI,ICTtrIIIECHI,I AOCTOBEPIIO I,IaI,IEPflTb IIOTOIT '.1,,-KBAHTOB OT
I4crotIHr4Ha ua {oue SHarrIaTerbHo rrpeBocxoAflIr{ero rro r{HTer]cIrBHocrrr Iroro1arIacrI4I(I{ocrlr'IqecKI4xnyueft (I(Ji). lloelorly rrepBocrerrer{Hoe BHarreur,re uplro6-peraer saAaala troBbtlIelII{fl_ a(r$exrunuocrrt rlaBer,rrr,rx na6;rro4erlraft oyreon
co3Aalrr4fl ycraHoBoK r,r na6.urcqareJlLHblx lrero4r'rx, noaBoJlflIorqrax chlrsurr,
perllcrpalll4lo rracrl,Iq {oua I{JI. Xorn u4en, qro AJrfl Broro r{o?r{Ho rrctroJrb-
soBarr, pa3flr4qr.rfl B pasB]4rr,rr,r r[r,rpoHr{x arnrocsepur,rx lranueft (II]AJI) o.r v_
r(BalrroB 14 0r aracrr4rl rtJl nr,rcxaaarra eqe qerBeprrr BeKa lrasaA i7,21 ,'rro ro-
AaBJrErorqee 6otr,urr,rucmo pesyJrbraroB noryqeHo nona Ha <o6r,r.IHlrx) ycra-
YjP{9x (rnarrteparorqr4x rIoroH T-RBa}rroB rro npeBr,rmeHrrro cHopocrr,r cqeraIIIAJI B HalpaBJreHr4r4 Ha o6r,exr) . Dro o6rscnrar"u ,*u* cpannr.r.rerr,nofi
cJrolHHocrblo ycraHoBoH. (c or6oporr> 1-co6r,rtlrfi , rar{ r{ HeAocraio.rlrofi pa3pa-
9:frj5".I:p^r..:pg1.. Brracro.n-r}9g n-pe.,r ycralroBr{rr c or6opou 1, .o?i,r'rt
(r"1-4_8.n ltAo t3J, IIiAJIoIf r @tr{AH [4], y-renecxon o6cepnaropm uur. vlru-
nla-[5J) aI{rr{BHo coBAalorcfl I{ ar{cnJryarrrpyrorctr. Bc;rregcrire aroro BoBrrrrnaer
Heo6xo4uuocrb rlpoBeAeHIrE pacrreroB irepeHKotcnoro r{BJryqerrr{fl IIIA1 npu-
IIeITI'ITeJrbHO H TaKI{r'r TeJIecHOrra}r Kar{ [Jrg pacqeTa orrTr4MaJrbHbrx xapaHTepr4c-
TI4n TaHrrx ycraHoBoH, TaH I,r AJrE coBepIIIeHcrBoBaHrdrr rreroAr,r6l{ o6pa6ol1ra
naHHL,rx na6lro4enrnft .

1. Mero4r,r OT6opa 1-JrrrBuefi
tr4aBecrur,r ABa r(Jracca r{eroAoB or6opa 1,-r,rHrrqxr4poBaHrrr,rx IIIAJI or <dlo_

HOBr,rx) JrunHeft, po?r{AeHHr{x qacrur{aMr soua HJr. fleprrrfi ,u*rroruarru
B yBerI{qeHI4Ir reM r4Jr]d r4HbII\'I cnoco6olr yrJroBoro paaperueHr4fl T-TeJrecHonoB(racnonr,aonanue npelrenurirx xapar{reprdcrr,rn qepeHHoBcr{rlrx Bcrrbrrrre6 , frc-
cJreAoBaHr4e opI4elrraIU414 r'rao6palHenur BcrrbIrrrnI4, onrrrMr4Bartrr4n yrnoaoft
aIIeprypr,r cBeronpr,reMnraxa). vlyurueur.re orHorrreHrlfl cr.rrna;n/nryn (r. ;.- y;
Jrr{qeHr4e assexrranuocrr4 per.r,rcrpar{r,rrl 1-nuauron) o}r{r4Aaerc.E rrpr4 sTON{ 3a
CqET PA3ilI4III{fI B YIJIOBOM.- PACNPEAEJIEHI4I,I NEPBI4qHIJX AIAOTI4I{: 

1,-RBAHTbIor r'rcrosHr.rr{a npxxoA.Er c d;r,rxcupoBaHrroro HailpaBJreHr4fl, B rO BpeNlfl I{afirroror( aracrr4r{ I{JI uaotponen. oguano BosrroiriHocrra ranoii ,erdgro4 rr"_
6ealpanr'runbl' rlocnoJlbny_ HaH Bropr4qHr,re qacrr,rr{br IIIAJI, TaH r4 rrepeHr(oBc6oe
r43[yqeHr're ],rx r.rr{e,ror co6crnennrre-yfJr_oBr,re pacnpeAeJreuraa (c *dpurrr"pr1uro,puiffol -1').8 sxcneplrrreure [6] 6ri.uo focrlr.rryro yr.rroBoe paaperrreHr4e
-u,j , qro' rro-BI4_[I,1MoL{y, 6,nr.rano H [peAeJrbHorry AJItr croro MeroAa.Boree lrnoroo6erqaroilr.rr,rr4 rrpe[cra]r.rrflrorc.E, BepoflTHo, tr{eroA[,r, ocHo-
Ranlrrrre Ha pa3Jrr4rrr.rr.r cnoficru ,y_ruBHeii I,r flAeprrHx lrasueii. Ocnonnue or_
Jlr4.i1.rfl frAepHr,rx rrarnefi saKJrroqarorcrr B crreAyroruer{: a) aa c.rer <a{{eHra
Jlr4Ar'rpyrcqefi .racrraqr,r> r4epur,rit IIIAJI npour.rnaer o ar,rtoc(repv 

"u oori-v*rly6lrny; 6) 6riarogaprr nAepHbirr peanqlrrrr B rar{or,r IITAiI'oorrrr,u." u,io-pr'ruurrfi npolrr4r{arcur.rfi xolruonenr (lrroour,r) , Horoporo r[aHuauec1r4 r{er B T-JIUBHflX I,13-BA }{AJIOCT]4 CEIIEHI,IE NPOqCCCA QOTOPOTTiAEHI4fl TIIOOHOB [PI,I PAC-cI{aTpr4B ae}rbrx aHepr.I{rrx.
3rr'r Saxropr,I B cBolo o.repeAl, BJrer{yr sa co6ofi paaJrr4rrr.rrr B rrpocrpar{crBe}r-

HbIx, yrJIoBl,lx, Bp€trIelrHrirx. r;r cnen'rpaJrr,rILIx xapaxTepLrcrr4r{ax rrepe116oBCnoro
r{sryqeHl'rI a'r'ux IIIAJI. Boartunacr tsoB]ro]riHocrr, oi6opa y-nrnnnefr Har{ ro
xapar{repr4crr4Itar{ qaorr4il (o.rcyrctrr.re rrroorruoii xounoneurr,r), raH rr nopaBrrlarl4lo cgoficrs rrepeHnoBCKoro nBJryt1g1114, trrlrneft. Xorg'"opru, ,,trepequcfleHHr,rx BosMoninocrefi r{ AaJra o6na4erxr,rnarcqr.re npeABapr4TeJrbHriepe3yJrLrarbl [7, B], Ho, K coH{aJIeHIIIo' oHa npl{roAl{a JILIIIr npl{ Buaqr.rTeJrbr,ro
ooJree BLIcoKI{x Dlroprrrsx IIIAJI (}Llrr-r'n oB), nplr norop6rx rroror{ MrooHoBB 

'IAEPITbIX 
JII4BHflX AOCTATOqHO BCJII{IT AJIfI I,IX YNCPCUTTOft PE|IICTPAIII4In UPNpasyr[Hr,rx pa3Mepax AereHropa.

llaT I[sB, I{pH*rcxoii oocepBaropnr, r. zg
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Taxum o6paaou, uau6oree [epcler(rr{BHblMl4 AJIE [paftrl4qecnoIo [pI4Me-

HeHIIfl trpeAcraBJrflrorcfl MeroAbr 0.I'60pa T-JII,IBHeft, OCHOBaHHbTe Ha paSJIUqUflX

B qEPEHHOBCKOM II3JIYIIE.HI'II4 IIIAJI
flnn arofi rIerII'r B [9] 6ru rpeAJroxeH MHorosJIeMeHrHr'rI4 

"1t1"^111^t-T:-1X
(coraxa o3y), nosBoJrflrorqraft uauepnrb pEA xapal(replIcruH qepeHHoBcI(oI4

irt""-"" (yrlonrte paaMepbl' eJrrl4trrl4sHo-cr,b,, opra.entaqraa)'

flocre p"nu ,*..rrprn'renron (gtr 99u-o-p I^10] 
-u- 

[ttJ) .Tanoft cBerotrpr{eMulrl(

6nl peanuaoBar{ B Tl'rrr.c*orre_'TT_48 }tAo AH CCCP r{ ycraHoBne o6cep-

naropuu rM. yurrra (Mayur Xonxuuc) '
EicrecrseHnrrlt o6paaolt BoBHI4r(JIa Ueo6xoAI'mtocrb B rlpoBe[eHI{II pacqeroB

rlepeHnoBcItoro uaJlyalenlts IIIAJI AJIfl ranl4x ycraHoBon'
-Merogu 

or6opa, yqr4TbrBaroqr4e cl]efiTpaJlr,Hble I,1 yIJIOBLIe pa3Il4ql4fl [.p^o-

,orrrur" ip-l , 1r-'Bcrlbrllren' rlpeAJrolneHbr I4 rro4rBeplngg1bJlacqeraMl4 n [12] '-":A;; 
i"iu"ol*, Maynr XonHuuc MoAerll,IpoBanue IIIAJI Mero[oM Monte-

Itrp"o 6nno uponeg"t o u t13l n HeBaBr4cI4Mo s l14l
bAru*o pe3yJrbrarbr rar(Irx pacaleroB Becr'Ma KpurllqHbl H saJroEteHHbrM

B Hr4x napaMerpaM T-reJrecHorra (onrcora HaA ypoBHeM Mopfl' IIoJIe speHIIfi

rr r. A.), florrory Bo3Hr4HJra ueo6xoArauocTr. [poBeAeHIIff He3aBIICI4MLIX pac-

qeroB qepeu*or"*o.o ,r"vn"""" rr]AJI npunrel{I4reJrr,Ho It Y-TeJrecxouy IT-48
HeO, p"'ryr"r"r", xoropuix 6r,ura 6sr rpr4roAlrbl AJrs AaJrbHefrurero coBepltreH-

CTBOBaI{I4E UCCnegoeaUrAfi HOCMIIqeCHOIO ?-I4B1ryrIeIII'IE C IIOMOIII]'IO ATOIO

r{HCrpyMerrra.
3ra crarrs [ocBErr{eEa r(parr(oMy olr4caHIIIO MeroAa pacrlera' IIporpaMMbI

I{ HeHOTOpETX peSyJrbTaToB, a nMeHrro: xalra6ponxu [poIpaMMbI cO[ocTaBJIe-

rrr(eM pe,yJrbraroB , Au""irr" sa6.nroAenrafi, ionyuenHblMl{ paHee s }tAO ua

ycrauorne IT-48 (t3, 151)'

2. Merog Pacrrera

.[,lr pacuera paBJII{rIHbIx xapaHreplIcrl{It HaI( flAepHLIx (flEt)' TaIt U OJieI(T-

pouuo-soroHHr,rx HacHaaoo (prDlt) c ycuexoM [pl4Me]IflIorcfl ABa IIoAXoAa:

.u; ,*rurrtrqecl(I4e pacqerbl' HarlpuMep^[16, t7]'- u 6) urac"tenlroe MoAeJIr4po-

,lrr" (<paenrpnnarre>), *r^.rpr*.p il1, 14, l3l ' Itantunft ue ro[xo^os o6-

JraAaeT SBSIIMI4 AocToI{IIcTBaMII II I{eAoCTaTKantz. Ananr'rTl4qec1rle pacqeTbl

uar6onee a{{extunnH B clysae a(DIt lr [JIfi IIaxoEtAeIII{E CpeAI{ux xapafi-
Teprrcrr4n UfAn. flocHorlxy B Hacroqqefi aafiase [epBocre,'ell,ylo poJlb

;;ir;;r ,ryrrrrr. frynryaqraft n paanzrl,I{ I4HAI{BI{EyaJIr,Hbrx IIIAJI, 6n.ro

trpr4MelleEo IIUCJIeHHOe MOAeJIIIpoBaHIIe [poqecca upoxoxtAellldE JII{BIIS B aT-

;;"{.il. ,[,.rn aroro rpor,tsBoArdJrocb paBr,rrpbrBaHr4e Mero[oM Monre-]taplo
f,AepHoro HacHaAa, rrpfl r(oTopoM paccMarpl{BaJll{Cb HyKJIOIIbI' n- lt K-lteaonrr
rt lr[oonrr. ,{,nr nrax yqI4TLrBaJrI'rcb cJIeAyloqlre HaHaJrr'r pacIIaIa:

n,t -> U,tv, K* '-+ fltfio,
tt

no __+ TT, K* --> fi*fi0 flo ,

Ka --+ U,tv, p" --> erti.

MnOxreCrseIIHOCrb B trIIAIIBIIIAyaJIbIIbIx aKTax flAepHOIO naauuOgefiCTBI{E 11pI{-

HItMaJIaCb COIJIaCHO aIIIIpOKCI4MaqI4II SHCtrepI{MeIITaJIT,HLIX AaHIILIX, [peAJIO-

rxeunoft Xun,nacou [191. fllr 3o]t (ran rauuqlllrpoBalrrrbrx nepBI4q_H6rM T-
I(BalrTOM OT UcrosHI4I(a, TaI( I{ or T-HBaHTOB pacflaAa f[-MeBOIIOn f[t) paC-

cMaTpr4BaJlr{cb rrpoqeccbr po}r(AeHr{fl flap soronalfl,r' TopMosHOrO trsryqeHl'rE'

r[oEtr3ar{IIOHHbIX IIOTepb I{ I(yJIOHOBCI{OIO pacceffHvlfr" AJIfl oJIeHrpoIIoB'

Brrlo yureno ra6)fie BJlr,Ifrrr{e MarHI4THoro nolg 3eu,nr.r Ha ABI'r}r(eHI4e 3a-

pfl)r{ellHrlx rlacrllq JIIIBIIfl, 3atell paCcqUrbIBalocb qepeHI(OBCHOe raailyqeg1Ie

[ocTaTorlHo OHepII4IIIIbIX SJIeHTpOIIOB' UOsI',ITpOHOB I4 MIOOHOB I(aCI(aAa I',I Otr-

peAeJrEJIOCrr qr4cJro rreperrKoBCKAX KBaIITOB I{ yIJIOBbIe I(OOpAI{IIaTbI I{X IIpII-
xo,4a Ha pflA ysnoyroJrbrrbrx [erenropoB, HaxoAEtrIIIlC-q Ialacctoanura 0,

iOi +0, gO, 'iZb, 
l,Gg u 200 m or paccMarpr(BaeMoro IIIAJI. flpu aton upo-

r.raBoAuJrcs TtrIaTeJTBI{Lrfi yuet uorepr qepeHKOBCI{Oro EAJlyqefiufr" B aTMOC$epe
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Ira nyrr{ oT Mecra leHepar(}rlr Ao 'lr*reJrecKola. yqi.rrl,ltsaJrocb pBJreeBcfioe pac-
ceflr{rre cBera, rrorJrorqe}rrle }Ia arol{ax Kr{cJropoAa (oaona), paccerrHr{e Ha aapo-
BoJrflx. B xaqecrse MoAeJIr4 ar,uoc{eprr (aaeracr.rlrocrr.r AaBJreHrdfl r4 reMlepa-
rypbr or ar,rcorbr HaA ypoBHenr uopa) 6r,ua npuuflra craHAaprHafl MoAeJrb
arnrocSeprr, annpoKcHMr,rpoBaHHarr B AaHHor.r pacqere curafiu-{yuHquefi rpe-
tr,efi creuerrr{ AJrrr o6ecue.reHr.rfl HerrpepbrBHocrr{ rrpor{BtsoAHbrx,

Taxranr o6paaonr, AJra Halr{Aoro Jrr{Br.rrr rroJryqaJlacb ABVMepHarr r(apra
r{HreHcr,rBHocrr4 rrepeHr(oBcxol'o rdglyqeHrrfl qacrr.{rl IIAJI u SoHarruoft unoc-
Itocr14 AereKropa (1-re,recxorra).

If ocre aroro r4Mrrrr{poBaJrcfl npor{ecc perr'rcrpaqr4r,r Bcrrbu]rHr,r T-reJrecHo-
rroM c yqeroNr rexHrrarecxr,rx xapa(repr.rcrr,rn reJrecxorra fT-48 rro MeroAr{Ke,
ouracanuofi s [20] (nrrco'ra rraA ypoBHerr Nropfl, xoarf{uqueHrr,r orpaHreHr{n
I{ nJIOU{aArr sepHaJr, XOe${uqueHr npolycKaHr.rfl r{ reoMerpr.rfl cBeroBoAHoft
cl{creMbr, cneHrpaJrr,Hafl qyBcTRrlreJrbHocrb r4 HBaHroBbrfi nrrxo[ ODy, Sryx-
Tyal{rrr{ trr4cJla Soroa.nexrporroB, rrr4cJro HBaHT0B Sononoro cBeqeHl,Ifl Hosrroro
ue6a, nona[arcqrrx na xarngrrfi O3y, pa6ora cxeMbr coaua4enufi u perr4cr-
pllpyrcqero rpaKTa - Ar{cnperrraar{rlfl cr{rHaJra r{ Ar4rra}rr.rqecxufi Ar4a[aao]t
aHaJroro-qr.rSpouux upeo6paaonarenefi ).

floryueuurre BHaseHl4rt ailrrrJrIITyAbr crdrHa.rroB, Baperr4crpr{poBaHHr,r\ ^p-
TeJlecxorlolr, o6pa6arr,rBaJrr{cb rro aJrropr.rril'ry, rroJl}Iocrblo I4AeHTI{rrHoMy npra-
MeHaBrrreMycs H ua6nrogeHr.{Ex 1983 u 1984 r'r. AJrfl peaJrbHr,lx qepeunotscnr4x
BCIII{IUEK.

EcrecrsenHo, tscs r.raJrolr{eHHar [poqeAypa [por4aBogr,rJracrr MHororparHo
(-100 paa AJrE Kain[oro ua6opa uapar{erpoB nepanuHofi uacruqrr) c qeJrblo
o6ecue.Ieuraa crarucrr,rqecxoft HaAen{Hocrr.r noJryqaeMr,rx xapaxTepucrur Rcrlr,I-
XIEH.

Bcg onr.rcanHaa Bbrrrre cxeMa pacr{era AaBaJra noaMoiFiHocrb AJrtr Ka}rr4oro
JII{BIrfl c I4BBecrHr,rr,rr{ Bxo[]rrJMr4 Aarrubrrrrd (nepurnuuan aHeptrlfl, HarrpaBJIeHI4e
rIplIxoAa orHoclrreJrbHo ocr{ TeJrecKona, rrpuqeJrbHr,rfi napalrerp, Berrr{T}roe
paccrorlul{e, Tr4rr rrepBr4qnofi .racrr.rr1r,r) nartrr.r ;rro6rre xapanreprrcrr{nl{ arepel{-
xoncxoft Bcrrrjrrrrltr4 - r{aH r,rcxoAHr,re (r. e, xapaKTepr,rByroulr,re co6crneHrlo
rlepelrxoBcKr,rfr cser rr,rnnn), TaH r{ pelr.rcrpr4pyeMr,re Ko}rHperHr,rM T-TeJre-
cmorroN{ (uo4po6rree o cBrrar{ ue?riAy nulrr,r cu. [201).

Taxas rnr.r$oplrarlun ueo6xogur,ra A.rrrr coBepruerrcrBoBilr{r{fl rr3Becrrrblx
r{eroAoB ot6opa "y-.rrr.rnnefi (3OIt) ro xapaKrepr{c'r'r,rKarr perr.(crpr4pye}rLrx
BcIrrIIJreH, yrorlHeHl,rfl alr{cJIeHHrrrx Brlaqeur,rfi n&p&r\,r€TpoB or'6opa, noBN,ro}rirroro
rroLICKa r.rour,L\ NreroAoB o'r6opa.

3. Our,rcaHr.re rrporpaMMr,r

flporpaurra 6r,r.na peanr,raonaHa Ha r{Br,rne OOPTPAI{ rr oilepar{r.{oHr{o-
cllcreMe IISX tlM Bepcr4r4 4.1 11.:i,n DIIL,I CNI-4. Ilocxo.nr,xy rio4o6ur,rc pac-
rlcrbr fl.nJrrrrol'crr arpeBr]r,rqafiIro r]peNrrlerlHr{}rlr, 6u,ru flpr.lHrr:rhr r,repr,r AJrrr no-
l]rrrrrreHr{fl 6r,rc:rpo4eficT ur.rn pa6o.rr,r ilporpar,rN{rrt . llporpariltr cocrofl,[a r{B
tpex 6.noHon: a) paar,rrpr,rBaHr.rfl rrAepHolo Hor{ilorreHra Jrr,rBr{[: 6) paaurpr,rna-
rII,IfI aJlenrponno-r[oronHoro Hor'rrorrerrrA rn n) l,ruraraqrar.r pa6orrr y-TeJrecfiona.

IIocxo;nr,xy uar.r6oree ilarrflTeer,rHr.rrr sBJrflercfl 6;rox a), a onepiITr,rBHarI
rar{rIrlr 3BM CNI-4 cpaBHr.{re.rrrrHo rreBeJrur{a (128 I{ c;roo), ro ara aracrb npor-
paNrN,Itr 6r,r,rta pearrailo Barra B nrrAe uepenpr,r'rlrfi, peBr{IIeHrHbrx Ha B}reilrHerl
HocrrreJre (4ucxe). R 6"noxe 6), an;rarorrlelrcfl ocHonur,rlr norpe6r,rreJrel,r N,raurr4II-
HOIO Bper{erru, pEA rrporpa}rN,rrrr,rr ,uo4y.uer,l (Aeyuepur,rfi rayccol}cHr,Ifi r'elre-
parop cJryqn;rur* qI,IceJr, n)raccononcrr,rrt leHeparop cuyuafintrx alt{ceJI I,I

He(oropbre 4pyrue) 6r,r,irr.r nanr.rcarrrr Ha flBrrxe ACCtrMBJIEP, nepegaara ra-
pax{eTpoB }Ie,{t[y fiporpaNrr{ailrr{ ocyqecTBJrEJracL r,lcl{Jrroqr,rTeJrr,Ho arepes coM"
MON-o6racrr{ r4 r. g. B r,rTole y[aJrocb Aocrr{rrb 6rrcrpogeficrBrrfi -160 rruu
ua I IIIAJI AJrfl BeprrdnaJrbHolo Jrr{BHrr or rrepBr{rrrroro ?-r(Barrra c aueprl.reii
1012 aB. B,nox u), tpe6yroquft oArroBperrer{uofi pa6oru c 6o;rr,urrau }raccr{BoM
AaIrHr,rx,6rr.rr pea.lrr,rBoBaH B rlrlrAe peBr,r,qer.rrHr,rx B rrailrrrra nepexpr,rrl.rfi,

C nououlr,ro onracauuofi nporpaNflrr,r [poBeAeHrJ pacarerrrr [Jrfl cJregyror{r{x
anaqenufr:
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a) sxognux hapauetpon IIIAJI: alreprl{Id uepnuuuoft qacrl4qbl 
F-o - 19",

3.10i', 1012 eB; upuqenr,noro raparrerpa -R : 0, 20,40, 80, L20,160,200 u;
Beur4rrroro paccroflI{r,Ifl , 

^0o, -45]; v1n^a r,Ie}HAy ocblo Jrr4BHfl rn onru'IecHoft
ocBlo 1,-reJrecHotra z : 0o; 0,to; 0,2o; . . .; l"i

6) xapaxreprrcrl,rx 1-renecHora IT-48 r ryHnra ua6nmgeuua (I(AO): en-
coTa Ha[ ypoBHeNr nropa 570 M, [JIoII{aAb BepHaJI 16 u2 [ns ItaHaJIa BIIAIIilIoIo
cBera rr B u2 4.nn y.urrpa{rao;neroBoro (V{D) raua;ra, xoa{{uql4errr orpa}neHI4E
Bepr(aJr - 0,8, ftods{zqueHr cBerotrepe[aqll oAHoIO aJIeMeHra Caetono4roft
cu-creonu, - 0,8, xapaHrepnulft paauep oAuoro eJIeMeIITa 0,4q, qucflo aJIeMeH-

ron 19, cyMMapHoe rIoJIe BpeHrrs. *2"' Haft [Jrfl BIrAI{Moro, Tar( rr EJIfl V@-na-
EaJra, pa3pemarcqee BpeMfl cxeMbl conna4enuft 40 nc, ftparHocrb Cooua4enraft

2, granirtrrauecnuft EI4araBoI{ perr{crpr4pyIoqefi arIIIaparypr,r 2i, {otoyunomu-
reJrr{ rr4tra O3y-85 AJIfl BrrAI4Moro Ka}IaJra ll @3V-57 4nn V@-xana;ra,

IleproouepeAlloe [poBeAeHIIe pacqeroB gln nnnneft, LIHIII{trI{poBaHHbIx
repBr,rsHbrM rporoHol\,I (a ne 1-xnantolr), cnnaaHo co cJIeAyIoIqI{MI{ o6croErefiE,-
crB aMrr. IIp o ip alrlru orrr4cbrB aeMo ro rrr[ a, rrp eAHa BHaqeHubre A Jr fl MoAe JII4p o B a-
uus IIIAJI-lrehogoor Monre-ItapJro c rleJrbro orpeAeJreHldfl KaKI{x-JII46o xapax-
reprrcrr4r( (o 4anuou cryqae xapar(repr4crl4r qepeuxoBor(r{x Bcrblmex IIIAJI),
ilIoryr AaBarb peByJrbrarbr, o6;naAarou{r,re crrcrerrar[secxoft rrorpeIIrHocrE,ror
a ro r,r [pocro HeBepHbie.'Ocuosurre trpuquHbr Bo3lrrrHrroBeHlrrr rlorpeu]Hocretr
TaH0Bbl.

t, ,{annrre o r,IHox(ecrBel{Hocrrr Lr ceqeul4u B SJIer{eIrrapHoM aHTe fl,4epHoro
aaaur.rolefictnur flBJIEIorcfl IrHreprloJlflI{ueft (d ro II el(crpanonrqlteft) 4o-
sbnaHo cr(yAurrx r{ He BcerAa AocraroqHo rosH6rx Dr(clepr,IMeHTaJrr,Hblx Aarr-
HbIX.

2. Sauacryro rpy6o (uuorga u neeepuo) rpoBoAl4rcfi yuer {antopoB' orr-
peAeJrfleMbrx yctpoficrnoM TeJIecHorIa,- 3. Hexoroprre napaMerpbl, yqacrByloql4e B pacqere' He Moryr 6ntl toq-
Ho orrpeAeJIeIIbI Dl(cnepIdMeHraJIbHo (uanpUrtep, rpyAIIo r4sMepI{rb {anrop qrac-

Hperr.raarg4r{ aMtrJIIITyAIJ per'llcrpl4pyeilo1'o cI{IIIaJIa, T. e. I{eHy o[Holo [I4c-
r(pera aatrI{clr n {oroareHrpouax) .-. 

4. Feansuule ycnonrarl Ha Hogl(petur,rft MoMeIIr na6.rrto4euuft (uaupllruep,
upoBpasHocrb arNroc{eprr) uoryr AocraroqHo crrJlbHo orrl4sarbcfi or trpr{rrfl-
Tbrx B pacqere.

5. BcnegctBlre qpeaBbrqafiuoft rpoMoB4nocrr{ rrporpaMu (} 103 oreparo-
poB aJIropI4TMI{qecHoIo raura) Bo3r{o}I(H},I ourra6xu npoIpaMMI4poBaHI{fi' He

BCerAa BLIflBJIEIOU{IIeCE IIpI4 OTIIaAoqHLIX pacr{erax sapaHee IISBe0THLIX XapaR-

repr4crr{H IIIAJI u ap.
IIocHonr,xy IIorperrrHocTr4, BotsHrdr(aroqr,re BcJreAcrBI4e frepequcJreHHr,Ix [pr4-

TII1TH, MOrYT IA}fiE [PEBI'IIIATb PEAJIbHbIE PA3TUqI4fi B XAPAKTEPI'ICTI'IHAX II-EPEH-

KoBcnrrx Bcrrbrrrren or p- fi 1-rrannefi, r{crilIosl{Terr,Hyro Ba}r(}rocrr npuo6peta-
et xa,nu6poBfia rrpotpaMMr,I rr rrpoBepna peayJrsTaroB pacqeroB corlocraBJIeHI{eM
C paCqeTaMI,I Apylux aBTopOB. Taroe COIoCTaBJIeHI4e B CBoIO OqepeAb CBflSaHO

c rrSBeCTI{brMI4 TpyAHOCT'IMI4, IIOC}(OJIbKy pacqeroB, cAeJIaHHbIX AJIE OAI4HaI(O-

Bbrx ycJroBr{ft piiurruu aBropaMrr, rpar(rlllqecxrr He cylqecrnyet (uaupl4Nlep,

pacqerbr, CAeJIaHHLIe AJIE ypoBHfl n^a6nro4euraft ItAO, EacI(oJIbKo HaM IIsBecr-
io, ne uy6nraxora.ruzlcb Boo6qe). O4na6o B HaIIISM c;ryqae cyq,ecrByer Becb-

Ma trprrBJreKareJrbHar BoBMo)r{Hocrb ocylI{ecrBl4Tr, r(aJrr46poBny IIporpaMMbr rro

AaHHbr M ua6;rtoAerurft .

4. CouoctaeJreHlre peByJrbraroB pacqeroB
c [aHHbrMIr Ha6JrIOAeHrrfi

I{a6.nrcAenuE qepeHRoBcr(rrx BctrbrrrreH or trepBl4qrrbrx qacrrrll rrsorpouHoro

{oua HJI 6unu uponeAellbl B 4exa6pe t9B4 r. Ti IgPBoI oeHI{III{ Y-rerlecnotra
f:f-aS (uo4po6noe orr4caHl{e Mo?nuo uafirlr r [3, 151). B arou anctreplrMerrre

trpOBgIIIJIaCTJ perIIcTpaqI{E BepTI4I(aJILHblx nrasneft C trOpOr'OBOfi aUeprraeft

-B,7OL2 oB n 6rrnra AeraJrbHo ltccJre[oBaHEr peaJlbHbre sHaqeEI4E TaHux trapa-
neTpOB qepSHHOBCItItx BCIITIIIeH, fi.afi llpo40.rrrnrrft U [OtrepeqHrrft paaueprr lrX

*ro-6pnn*"irv.fr, olrdrvrtrrr{quocrl rrocJle[Helo, [oJIrI ylt,tpa$lroneTOBoIo troTOHa
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n qepeuxoBcnoM r4BryqeHI,II,I IUAJI, a raltxte Her(oropblx Apyrrrx. flocnonrHy
gaBr{cr,rMocrb paaMepoB Bcrrbrrrrex or auepr}rr{ uepnrauuofi qacrul{br BecrrMa cJIa-
6a, ro colocraBJreHr,re peayJrbraroB pacqeron (,B, : 7012 aB) c gauuuMrr orr{x
na6.nrcgeuufit (Ep = 8.70t2 aB) upegcraBJrrrercfl [paBoMoarHbrM.

(Dopua uao6pameur{fl BcrrBrrrrxu r {oxa,irrnoft nrocxocrl{ yBr(oyroJlbHoro
,qerer(ropa 6rusna fi alrutrruqecHoft 116, L7,20] ll uoaroMy xapar(replrayercfl
.,qByrlrfl BeJr[rrrrHaNIu: paa]IepaMra no 6o.irr,ruoft ocu a rt ro lra,noft b.

Ha prc. t uoxaeaHlr paclpeAeJreHl,Ifl arrrx Belruquu. Cornacrae cpegHllx
'suaseuufi oseHb xopouee: dp:0,42', Dp:0,30o ro pacqerHl>rM lr ar:
:0,39o, br:0,27" tro [aHHbIr[ ua6nmAeuraft. 3Ha'IeHI,Ifl [rdcrlepcl4ft paanlt-
iqalorcs 6oruue: 6op:0,11, 6op:0,08 s pacqere Id 6aa:0,06, 668:
,: 0,04 B sltcrepr4Merrre.

flocno;rrxy B Beruqr4Hy Arrclepcrlr4 BHocflT BKJIaA Sanroprr, cBflBaHIrI{e
xax c TIIAJI ($rynryaqrarr paaBr{rr,rfl JlrrBr{fl no rny6raue), tax lr c perrrcrprrpylo-
rqeft auuaparypoft ($,xyxryaqlu{ qrrcJra {oroa,rexrpouoB B tD3y, Snynrya-
.qrard rra-Ba rrorperrrHocreft 4ucxperrrBarlur{ uao6paxeru4n rro yrJly r,r rro aMlJIrr-
'ry[e cr{rnaJla rd r. n.), ro la npr4quHy paaruqr,Ifl gucnepcufi HeJrE,Bfl ycrauoBr{Ttr

tr4cro.rrr[ft Earr[brx

Ha6lrogeur.rx, Mayut Xounmrc
Pacvet, [13]

BLrcoTa
ypoBHeM

ilropfi
8,, OB

1012

1012

5.1011

8.1
101e

0,54+0,12
0,52*0,72
0,5i0,24

0,39t0,06
0,42*0,\L

b I db, rpaE

0,31*0,06
0,2810,08
0,38a0,18

0,27 *0,04
0,30+0,08

t5l 2300
2300
2300

570
570

3o

3o

2x4

2o

2o

Pacxer, fl.ruueunranoe,
iu4)
Ila6.nrogeuraa, I{AO [3, 15]
llaur pacuer

,oAHosHaqno JIIarur, Ha ocHoBaHr{rr hneroquxcr AaHHbrx, B ra.recrse BoBMo}r{HbIx
IpllaIIIH Taft O rO p aCXOlItAelII{fl MO}I(HO HaB B aTb CJIeAyIOqIIe.

1, Pacqerr,t [poBeAeHbI AJrfl r,roHoDueprerr4qecxr,rx Jlr{Brreft Ep: l0'2 eB,
B To BpeMfl r(aH B DHcrrepr4MeHTe Ha6irroAaJII,IcL JIr4BHrr or qacrr4rl paailr{qHErx
.aueprr,rft. Ha uepnr,rft BBrJrf,[ aro AoJr]nHo trprdBoAr4rb Jrr4rrr'6 n yne.nrnuenuro na6-
..nro4aelroft Alrclepcrru, Ho 6raroAapr a{Senrarr ceJreKr{rrr4 rrpr4 perrrcrpaqrdrl
JIIAJI BoBMolr(Ha z o6paruar BaBr{crdMocrr,.

2. Hemoropue xapaxrepr{crr,rr(r4 perl4crpI4pyIorqeft atrtraparypr,r, oqeur,
cyqecTBeHHbre rrprl onpeAeJreHurr paSI[epoB BcllblrrreH, r4sBecTHEr HeAocTaToqHo
Tosno. flpext4e Bcero aro rrapalrerp Ar,.rcxperrraaqlarr aMrJrr,{rygrr (nonuqecrBo
{otoanextpoHoB B eArlrrr.rqe Barrrrcr{ arrlJrr4ryAr,r a 3BM) r.r a{{enrranuoe BHa-
qeHr{e ArdHaMuqecHoro ,qr4arrasoHa
.perrdcrpaqrrrr aMlJrrlryA cr4rHaJroB. 4z),.B pacuere 6rrt upraurr rroMr,rlraJrb-
rrrrfi gr,rauaBou perr4crpaqralr, panur,rfi 2
'128. Oguaxo a{{exrr,ruuuft qzaua-
.3OH perrrcTpar{r4r,r BcerAa MeHbrrre
xroMr{HaJrbHoro Ba c.reT nenuueftHo-
orra upeo6p a gosareleft aMnJrr/rryAa - -/-KoA, HepaBencrBa Meln[y co6oft lft,

Puc. I. 
.. Pacupe4e.neuux paauepon raeo6-

parfieEr.lr4 sepeEKoBcI(r4x BcIIbIItrer IIO
,6our,moft octr,'a (a) r no lrauoft ocu b (6)
1, 3 - peayrbrarbr ua6rrogeuurt [Bl,
2, 4_- pe8yJrbrarbr Hacrorrqero pacrreTa.
7-a:0,39;6o:0,06;
, -::0,tt2; 6o: 0,11;
.3 -b_:0,27i 6b:0,04;
4-b:0,30;00:6,99
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ftoa{sr4rlr4eHroB ycrrJreHr,rfi @ay u r. rr. npr{qr,rH. ,(,.nn npulrepa yfia}IteMr

sro A11g O6t,gcuenug paSJII,IquE pacqeTHLIx I'I Ha6JIIoAaeMbIx SxaseHraft gucnep-

Clrr,r HaAO trpr4Hflrb BSJII,ITII4Hy AI{aIIasoIIa per'l4orpaltrull, paBHyIo 30-50 BMec-

ro L28, upi eerr,r.rrlgy IlapaMerpa AI,IcHperI{saqIIII' paBHyIo 9-11 {otoaJIeI(r-
pOHoB (oueCrO B11arle11ufl ureCtra {otOareXrpoHoB, IIpIIHflToIo B pa6qeTe).- B ra6nuqe [pI4BeAeHbI peByJIETaTbI I4BMepeHIlfi ]'I pagqeroB Beilfisvll1. A

u b paalrrrHblllrr aBropaMI4.
IzIa ra6ruqrt MolItHo cAeJrarb cJreAyloque BbIBo[r'r'

1. ,(ucuepcr{ff r,rsMepeHHr,rx sHaqe-H_r{fr. a u ! HLlE(e pacqerHofi Raft B HaIrIeIf

cilyrrae, rar( Ir flilf T-raflecxona Ha MayHr Xonxr'ruc. flocnoltlHy B paorleTe

[13] paaurpbrBaJrr4cb nepBr{qHbre qacrllllbl c Ixrrpor(I4M Ar4arrasolroM eHeprlII{}

ro paaJrrrqr.re Allc11epcl4fi o6ssCnsercfl CHOpee BCeIO .BTopOfi ras ynOlrrHyTbIX

.rprrrr. 0r:o uogtnepll{AaeTcfl I,I re}I, qro B pacqerell4l, IAe He 6r,rnra upranatrr
Bo BHrrMaHr4e Saxroprr Ar4cKperr{Ba\v!r vr orpaHI4rIeHHocr}I AI4Hailrr{qecfioro [ua-
rrasoHa perrrcrpr.rpyroqefi a.ruaparypur, Ar{crrepcl4l{ 6o u 66 cyIqecrBeHIIO BLI-

ure, qeM y Apyrl4x aBropoB'
2. Xoporuee corJracr{e cpeAHrrx SHarIeHI{fi cBr{AeTeJIbcTByeT o ToM, qTo'

OHr4, tro-Br4AI{MoMy, yCTaHoBJIeHbI AOCTaTOqHO HaAe}I{HO. Paanraslde }He Me}ItAy

nauHbrMrr, orroarrqrinllcfl I( yCraHoBI(e MayHr XouxranC I'I H ycragoBfie I(AO,

"r"4yar 
o6rscnurt, He paBHIIqefi yponS^efi Ha6IIoAeHufl' a paBJII4aII'IeM y1ilo-'

rofi aueptypbr cBerorlpraerr'rulrHoe (cu' [20J)'
Hu p"c. 2 uoxaaana saBrrcr{}IocrE' pa3MepoB a, b w cpeAHero paBMepa:

BCIILIuIITII 1[ aE o, [pI{IIeJIbHoro llapallerpa ,R ro peByIIBraraM HaIIIeIo pac-
qera I{ IIo AaHH6IM pu"oeru [14] . CouocraBJIeHIIe c Ea6IIo[eHIiIflMI{ B AaHHoIr

CJIyqae He IIpoI4aB9AI{JIOC6, 11oCI(OJIbIty sEarIeHI'Ie -R n na61rcAeHI'Igx He O11pe-'

o-"fiH:"i 
tro*a,brBaer pocr pa,MepoB Bcrrbrru^r' c yBeJruseHI4eM rpI,I{eJIbHo-

ro rapaMerpa fi, qro corJracyercfl fiafi c pe?y.qlTaTrrl'I 6oJree paHHI'Ix pacqe-

ron Ii6, l7i, rar ra c Aauuurrrr4 Ha6rroAe'uft 1151. Pllc. 2 uoxaasrsaer ra*]fie
cr4CTeMaTr{qeCHOe pacxO}I,iAeIIue Me?fiAy -peByJIbraraMI{ 

paCqeTOB l1'41 I{ HaIIII'I-

Mr4: rprr rro6oM li pua*"pu, corJracHo h4l 6om,ue, qeM ro HalrrrrM AaITHbIM'

Dro o6rscuflercfl yqeroNr B Harrrtrrx pacqerax BJrI{flHIdfl orpaHl4rleHrrocrr{ noJIE

BpeHIrfl cBerorprreMuraHa (cu. [201).' Hu pr". B rioHaaauo paclpe4eJreHrre Br,rrrl{yrocrl4 BcTI'IITIHI'r c : bla. Bvl-
HO, rITO r.IMeeTcfl oqeHr, xopoilee co1.;lacl4e cpeAHI{x auaqenufi B6ITf,HyTOCTII:'

cp:0,7\ B pacqere tut ca:0,68 e Ha6IIoAeHuflx' xorfl AlIcnepcl4fl pacqer-

Hr,rx BHarreHrfi , uur-e, rlon ,ru6orAaeNlblx:6"p: O,l7 s pacqere' 6".:0'13
, "uo"rla"uax. 

oguaxo nprr HeSaBr4C}rN[OcrI4 BeJII4qI{ru a u b sHarleHue 6" co-

craBrrJro 6n 6o - c./6JiF-TWY:0,27' To, uro 6cp :0,17 cyqect-
BeHHO *eUrUre 0,2T, cougereJrbcrByeT o HaJluquu HoppeJIfqI'II'I l\{effi[y pasMe-

poiora"ir-nr ro'6o,rrruoft ocv a fi pa1r\{epoMno MaJIofi ocu b, qro I'I 6brJlo rlo-'

uyueuo B Ha6rloAeHrasx [t5l .

Pwc. 4 11o1asllBaer saBI4CrlMOCTb CTerIeH]iI Br,ITflHyTOCTlr Bclrblrur(I4 C : bla

oT rrpr4r{eJrbHoro ilapaMerpa /? IIo peSyJIbTaTaM HaIIII{X pacqeroB u pacseroBr

itai.-giltrrt,,ro: t)'ul"lr-"* c $opnofi, 6nraaxofi H Hpyroroft, MaJro (raa-aa

BlrufrHrlt{ reoMafHrrrHoro rroJrfl u {nyxryaquft paanratlla fllt); aro xopolxo'

corJracyercE c pesyJrbrararrrr Ha6JrroAeurafi; 2) npu II3MeHeHI{I4 IIpI4qeJIr,HOrO

,aparr*rpu /l ot 0 lo 400 M cyrqecrBeHHoro I{sMeHeHI{fl Bblrf,Hyrocrl4 c He IIpo-

,c*ogrr. fIp, IaJrbHeftrueN{ pocre xapaltTepI4CTIIaIecI(aE eJIilI4nTI4SHOCTL'

Bcrrbrrrrnr4 e : 1- c HaquHaer pacrr{ npanTrrqecnll Jrr{HefrI{o, Ho perlrcrpr{pye-
Mafl BeJIusIaHa arlrrrllrrqHocru Bor(ope (npu /? - 130 -:- L40 u) uepecraet

yBe.lrllqlrBarbcE rra-Ba orpaEI{rreHHocrl{ yrJroBoft aueptypbl cBerorrpIaeMHrrr(a- '

kol -rpr*oBoft fipuBofi ,roHaarruaer, olHafio, rITo ,,p,n 6orsruelt SHaqeHI4I4i

y;ilr"ft-;;;ptypti-r,5-3,0', cu. I20l) rroflBJIEercn Bo3Moifl{Hoctr' npra6ru-

Br.rTeJrblro O11peAeJIgTt, BHaqeHI4e IpI{IISJI6HOIo na-p.aMeTpa rR no SJIJIIIIITI{qHoCTItt

uBo6paxteur-, ""o"r-n[ 
('rro, xax noxaeano s [12] , oqenb cytqecrBellHo AJrfir

peaJrrdaal{rrl4 ot6opa 1-.rrannefi)'' i Hu pnc. 5 floft;Baga aaBrrcrrMocrb orHocl,IreJrbHofi A.JII{ ynrtpa{uoleroBo-
ro r4'JryqeHrrfl Bo.r""ii-"" 7 ul Ay or alrurrusHo crv e. B or,,uarl4e or Ha6rro:
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AaTeJrbHLIx [aHHbrx B pacqere Bra 3.aB.I4cI{}{ocTB 6bIJIa troilyseHa I(aH napaMer-

;;;;;;;; "6'n 
, ,r4.4yr*quft e (R) v' AulAv ('R)' oanaHo pl'{c' 5 uoxaaH-

tsaeT HaqeCTBeHI{oe CX9ACTBO paoalera c ua6lrOgeufiflMll.3rO nOasO[fleT CAe*

Jrarb BbrBoA, qro npoflBJrfrorrlaflcfl saBr{cuMocrt Aul Ay (R) oupeAenflercE

,rrrrrr* o6paaou saBr{crz}rocrbro r(an AOJII,I yJlbTpa{uoneronolo IIsnyqeHlrfi

ArylAy, ru* i errrrrrrr4qHocrr,r e or rrplrileirbrroro [apaMerpa .R. Bu^unto, {nau*
nai*rft cMr,rcJr arofi aanr,rcrzNrocrr{ creAyrou{ufi: c pocro}[ trpr4r{eJl},Horo 11apa*

MeTpa IIpOI4CXOAr4T, c ogr{oft cTopoHbl, yBeJIuqeHl'Ie DItrIUtrTI{tIHOCTIT e' c Apy-
rOftl nplt yBerrdqeHur4 np,rI{eJI},HoIo napa}IeTpa MbI peIUCTpI4pye}I npeIIMy-

Ir{ecrBeIIHo JIr(BHr{ c 6oree BbrcoKr4r{ rIoJIo?r{eHI{e}'I IlIaHcI'IMyMa' AoJIf, ynbrpa-

{lrorera B perrlcrprrpyerro}r qepeHKoBcHoM LrsilyqeHI4I'I I(Oropblx IIeHbme'

rr3-Ba uorJrorqegr{fl u-ir'^."{"pe.'3ro coorBercrByer c[eJIaEI{oMy B [12] BbI*

BoAy o npuroAHocrr'r Hpr,rrep;fl AulAv [Jrfl or6opa ?-co6brrufi (ran nax cpe[HflE

Bbrcora Mar(cuMyMa 1-illsuefi BbIIrre' rreM f[epHblx)'

3ar;rro'IeHue

Pauee, s [20], HaMu 6brIo [oI(aBaHo, qro trpaBl{Jlrusrft yuet TexHnqeoK[x

xapa*repucrr{n 1r-reJrec*orla rlrpaer Ba}fiHefirnyio porr' ,,p,n pacseTax cBofior*

uefrerrroucnoro uBJryqeur,rs IIIAJL llonyueunoe BAecb xopoilee corJlacue pao-

qeTHbrx BHaqeHr4[ prrirapou a,'b u aJUI;nru.IHocrtt e: I - bl a C ua6lto^ae*

MbrMrr cBrrAeTeJrbcTByeT, Ha HarrI BSIJIEA, Uro pa6ota T-TeJIecHoIIa 6U.ua npo-

MOAeJrr{poBaHa [ocTaTorlHo xopoIIIo
cornacrae KoIuqecTBeHHbrx xapaHTepI{crIIIt BCIIbIIIIeH I4 XOAa BaBr[clrMocTeu

Irol(asbrBaeT, qTO saJrOE(eHHaE B pacqe'Tbl l[oAeJIb ItrI{poKoIO arnoc{epnoro

Jrr?rBrrfl trptreMJIeMo oIIIIcEIBaer peanlnr,rfi trpoqecc paBBI{rI[f, IIIAJI' CIeAosa-

TeJIbHo'AaHEafltrpolpaMMalfo}fieTycIIeIIIHoIIpI4MeII,ITr,cflE,IIflpacqeToByr-
JroBr,rx, ilpocrparrcrseHur,rx r.r ctreKrpaJIbHbIx xapaHrepIIcrI'lR LIAJI uplf pa3-

JluqHbrx [apaMeTpax HaH IIepBIIqHblx qacrlIll' raH I4 'l,,-ycTal{oBl(u' B Eanr-

HefiureM IrpeAtroJlaraeTcg iloIyql{Tb c IIO}IOIqrIO eroft flpoltpaMMLI aHaJIOfI{qIIbIe

xapaKrepr4crlrfin u gr" 1r-rr^"rrefi c IIeiIbIO OtrTI{r{II3al{I4ra r!arropor ot6opa 1-co-

6urufr [Jrfi reJrecfiolru^fTl-ag- Otnerur,r, qTo B pacserax T-JII4BEeft yuotpe6na-

ercfl MeHrrrrree qucrro MoAeJrbHtrx [peAloJroxtdnufi, uert glr fl-lranueft ('ux
r(afi He Hyrl{Ho sHarb cBoficrBa flAepHblx B3al'r}IoAeficrnufi)' C':1"-'T:Il:^u-:

;;;;;;; ,_nnnneft 6ygyr r{}rerr, He NreHbrrryrc rraAe}r{Eocrb; seM pacserbr

p-,nunueft. i

B aaKilroseHrre aBTOp cqIITaeT cBoIIlI AOJITONI BbIpasl4Tb rny6oxyro upI4SIIa-

,."i"o"ri JI. I. Aelenxo nA. A. creuanslry 3a rleHHr,re HolrcyJrbrar{rrtr tr IIo-

croflHrroe BI{r{MaHrre x gauuofi pa6ore' I

fl,era6pr 1986 r'

1985. J\! 175.

Grind,tay J. 4

JIrteParYPa

t.,
J.

4.

5.

6:

7.
8.

L

HitlD. A., Porter N. A' llNature' -19-61' 
V.oI' 199' P' 690'

lellea J. V., Porter u '=1"''itqlrJ;t'-l' Iioy' Astron' Soc' 1963' VoI' 4' P' 275-293'

h;;k;;;r;"il-b'.- M.,,-'i;,r"i"-n. n., Hiwnop Io. trL y AP. // Bonp' aroiu. Eavr(I{

ir'"ri,iri.'iga5. Burn. 5, c' 16-23'--
Beticen6aee p. y., ttr*oiori"ud.v.'lt., cuH,ut4uHa B. r. ll flpenp. oI{AH CCCP'

1985. N! 175. ^ r /1;..o r( o+. al lll ric Ray Conf.
Cawleu M. F', FeganD.I" Gibbs /('-et aI' ll Pt'oc' 19th Inl'ern' Cosn

Yi" iXIi^.' usa. rcar. Vol' ?' oG 9'5-4' -r ^r , 11-^^ r -r^-- 'r,{/nr.Irchnn
uuwoYq
La Jolla, USA,
til,',"Ili.Y't;"),ifi *",,i;;lif.:i,t^{:*y,''.f^;f;;\,lli 

'|,Iri""l ,Lt!'l}. yr?'I'}r?lWorkshop
Ootacamund, India, {982. P.;"";;tv hisi, .n.tgy gamma ray astronomy.'^u^c

i'tv ;;;:,':i1" i .' ri;t. " @ I4 A IL i t gI;. * ;,,, f"', t 

?{ ";?iiii,Loir*.u"."Hfl I.*ff ?,11r:?.ffi :"ffi :'inli.no".
Grindtau J. E., Hettn*''i'fr ''rl,""nini;':g B' 'R' et al' // Cenier for Astrophysics

10.

11.

72.

;;;;;i;1. tesb, N 354.
foeikrs T. C., Turu* k. E' llProc' tzth ESLAB Symp'' Frascati' Italy' 1977'

P. 279-286.
Porter N. A.llPtoc.lrtern' WorkslgP on very high energy gamma ray astronomy'
'o;;;;-;;4,'r"aiu, 1e82. P' 64-83' --
3#?lffiii:n'i:'{.|r1;i:tuyr{i: ."*:oo'o 

I4 w ap ttl4en' npuru acrpo-

Eta\uxupcnuil E. M.,' ii'n"o-**i"i" n"' (Doxun B' IL ll Tatr E(e' fgBS' T' 66'

$. iirTf*;?nh.,,rroo. tgth Intern' cosmic Rav Conf'' La Jolla' usA' te85'' VoI' 7'

oG9.5-3.

200



L4. Plausheshnikou A.V., Bignumt,G. F. // Nuovo Cim. 1g85. Vol.8C. P.39-54
'1.,5, B.talunupcnuil,E.M., SttcnuruIO.JI ., Heu,nopIO.lI .u Ap.//I(ocunv. ryuu. 1987.

N 25.
t6, Saqenun, B. il., Vy7anoe A. E. ll lHeTO, 1962. T. 42. C. 1622-1627.
17. Ee,oa,ea A. 4., trtlaau,eruno U, fL, Itan,eecrcuil, E, JI . u Ap. M.: Hayna,

1980. C. t27-1"37.
78. Browning R., Turver I{. E. llNuovo Cim.
L9. Hillas A. M. ll Proc. t6th Intern. Cosmic

P. t3-18.
20. Swcnun IO. JI . ll ?Ian. Itprurr. acrpoftr.ra. o6c. 1,986. T.77.

yIH 522.69

1977. Vol. 38A. P. 223-238.
Ray Conf., I(yoto, Japan. 1979. Vol.6.

MOIEPHUSITPOBAHHAfl CTTCTtrMA yTIPABJTEHTIfl

PT-22 t(AO

B. A. Bae4eHcnrrrt, tr{.I. llIouceeB, E. M. fforpe6uor'r,
ru. H. Ceueuor, rI. H. Crexna

Olrcnrsaercs aloAeprrr.rBr,rpoBarrua.E cr4creMa ynpaBJreEr,rff 22-rterponrru paAr{oreJrec-

r(orroM Mr4JrJrrrMerpoBblx BolrE ItpbrMcHofi actpo$r.rar.rqecHoft o6cepratopun AH CCCP.
Ocsossbrr{ pex(rrMor\4 pa6orbr MoAeprrrrBr{posasuoft cr{creMr,r EBJrfercE antouarruecnuft,
rrpll r(oropoM rrpr.rBoAbr 6r,rcrporo ABr4]fieEr{fi rro xoMaHAe ot EBM ocyrqecrBJrflror trepeycra-
EoB(y aureEubr trpu flepexoAe c oArroro o6renr:a Ea6[roAeur4rt ua gpyroft u rpy6oe uane-

AeEI4e ee Ea I{CTOqEr,rR, a trpLIBOABI MeAJTeEEOTO ABrr}IteEr.lfl - TOTIEOe EaBeAeELre I4 CJIeTI{eEI4o

Ba Bbr6paErbrm o6sefiroM, ABr,rrr{eurle Roroporo BaAaercn raxme 0BM.

UPDATED TELESCOPE RT-22CONTROLSYSTEM,bsV. A. Vvedensky,L G. Moi-
seeu, B. M, Pogrebnoy, Ju. N. Semenou, P. N. Stezhka.- The updated control system
of the mm-wavelengths 22-m radio telescope of the Crimean Astrophysical observatory
is described. The basic operation mode of updated system is automatic, which permits
the readjustment and rough pointing of antenna on the observed source using the quick
control drivings initiated by the computer and the accurate pointing and traching on
facilitated by slow control drivings.

Asron[aruarapoBaHrrafi crrcreMa yfipaBJrerrrrfl 22-nrerponoro paArroreJrecfiona
r\{r{JrJrr[MerpoB[,rx Bo JrH ]tpuucHofi acrpo{r4Br,rsecHofi o 6cepnaroplrr,r AH CCCP
(PT-22ItAO AH CCCP) yctrerrrHo ancrrJryarrrpoBarracb c 1966 t. U,21. floc-
Jre I J]nrerr],Hofi eHcfiilyarar{rru tro rpe6o B a Jlr,rcb rrep eBoA cr{creMbr Ha coBpeMeE-
Hyro SJreMeHTHyro 6a3y r.{ ee ycoBeprrreHcTBoBaHr{e B HarrpaBJrerrr4u 6ouee uonuoft
aBroMarr{3aqur4. flpr aToM cr.{JroBbre MexaHr{BMbr reJrecHotra coxpaHfiJrucb
trpelr{Hr{Mr,r, a a[traparypy cr{creMbr ynpaBJreHrrfl Heo6xoArMo 6rrno paapa6o-
TaTL I{ IISIOTOBI{Tb B}IOBb.

flpunqran pa6orbr crrcrelrbr Baxflrcsaercfl B cJrelyrcueM: aBI4MyraJrbrr],re Ho-
op4rrlrarrr rroJrolr(errr4E paAr{oreJIecxorra (ero noutrapoBr(a aBr{MyraJrblraff),
cHflTr,re c yrJroBr,rx AaTqr{HoB, BBoAflTcfl a DBM, Ky[a TaK]fie trocTylraroT 3r(Ba-
Topr.raJrr,Hbre Hoop[r4r{arbr Ha6 JrroAaeMoro o 6beHTa, 0 B M nep ecsr4Tr,rBaer aKB a-
TOpI{aJIbIIbIe l(ooptrIIHarbl B aBI{MyTaJIr,IIbIe C yqeroM reHyII{eIO BBeBAIIOI0
BpeMeHrr, noropoe rar(E(e rroAaercfi n 3BM, r4 cJreAflrr{afl cr4creN{a corJlacoBr,r-
BaeT fro Jlox(eEr{e r4HcrpyMeHTa c paccqr4TaHHbrMr{ r(oop[r4HaraMr4.

flo xam[ouy rra HaBegenufi (aarnnyr rr yroJr rrrecra) B Mo[epnrranponannoft
cncTeMe uMeroTcfi [pr{BoAr,r 6rrcrporo r4 MegJrerrnoro [Bu?r{euIaft, cnraauuue
c ocbro arrreHrrr,r qepeS cuJroaoft gussepeHqr4aJr. Tenr canar,rlr o6ecues[saercs
ytrpaBJreur,re aHTeHHofi B EByx Errarraaonax c Mancr{MaJrbHbrMrr cnopocrffMr{
2"lc u 200"lc [o Hair(AoMy raa nanegeuufi.

Vnpanneune crrcreMoft Molner rrporlaBo[r4TE,cfl r,ra Tpex ]recr: c l{errrpaJrr,-
Horo rryJrbra yrrpaBJreHua (IlfIV), ycraHoBJreHHoro B na6oparopnoM AoMe, co
crar{qur{ ytrpaBJreur.{fl (cv) , pacno.rroxrer{Hoft B Ha6r4He reJlecxotra, r4 c nyJlbra

I I{ae. I{prrMcxofi o6cepnaropr,rr'r, r. 78 201
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Puc. l. Eron-cxeua cl,rcrelrbr npu pa6ore B aBroMarflrrec(o]r pemlrMe

BlrayaJrbHoro HaBeAeHrrn (IIBH), ycrar{oBJreHHoro B uonofi ropraaoura.uruofi
OCI{ TEJIECKOIIA.

!,ra yuparJIeHufl TeJrecKorror,r npeAycMorpeHr,r aBToMarr4rrecrr,re r4 rroJryaB-
ToMarrrqecxrre per{il4Mbl pa6orrr, B anrolrarraqecxr4x pex(r{r\{ax otreparop ocy-
rqecrBJlfier B&n)rc,H npolrpaMr,rbr s 3BM rr BnrroqeHr{e cr.rcreMbr, B uo;ryanro-
Marr{secnux pe}fir.ril{ax r( arrrNr $ynxqunu oleparopa 4o6aonae:rcfl y[paBJre-
HI4E UOJIO}ITEHI,TEII AHTEI{}IbI,

Ocuonurrm pe?r{I4Molr pa6om,r rro[epHr.rBrrponanuoft cr{creNrbr ffBJrflerca aB-
Tolrarr4qecrraft, npr,r HoropoM rrpr4BoAhr 6rrcrporo ABrrlr{eurrg no xorrrange SBNI
ocyrqecrBJrflror rpy6oe HaBeAeHrle aureHHbr B rrcxoAHyro roqxy na6rroAeur,rs
lrrrr4 ee trepeycraHoBr(y [pu repexoAe c ogHoro o6tenra ua6nro4erurf, rra [py-
rofi, a [pr4BoAEI r{eAJreul{oro ABId}IterIrrr - Torrnoe HaBeAeurre r{ cJre}fieHr.Ie Ba
nr,r6pauurru o6r,exrolr, ABr4)HeHr4e Horoporo aa[aercfl rrporpaMMoft, nr,rpa6aru-
naelroft 9BM I3l. B stolr peifirrMe rpr4BoAbr lraBeAeHr,rfl r{ cJremerr4fl (6ucrporo
rr MeAJreHHoro ABr4x(enrrfi) o6paayror eArarryrc AByxABr4rareJrE,Hyro cJreAflrrlyro
crrcreMy, 6rox-cxeua noropofi [peACraBJreHa rra pvc. 7. flpunogu n aroft crr-
cteue pa6oraror rrooqepeguo, [pr,rqeN{ rrepexoA c 6rrc:rporo ABrd}fieHr.rrl Ha r{eg-
JreHHoe ra o6paruo rrpor{BBo[r4rcfl aBTor,rarr{arecrr.r c [o]rorqr,ro 6,roxa Jrornr(r4
BJI no HoMar{[a]r corJracoBaHr4fl? rrocrylarcrqr{N{ rae 3BM.

I(ouangr,r corJracoBaHras <CornacoBarr, BrrpaBo (rnepx)>, <rCornaconarb BJre-
no (ruue)> orrpa6arr,ruarorcfl B 3BM ua ocHoBanr,r[ aHaJrr.raa Brrana rd Berr.rsfl-
rrbr paccorJracoBaHr4fl Me?r{Ay fioJro]rieHr4e],r aHTeHHbr rro aar4Myry AZ (wtu yttty
Mecra h2)u auauer{r4rrillr4 yrrla A1 (wmt hl), nrrpa6atrnaervrbrMr,r 3BI\4 (npo-
rpaN{MIrbI}II4 BHaqeHITENILT yrna), Vxasanurre Kor{aHABr nrrpa6arurnarcrcs 3Bl4
lprr paccorJracoBaHr4trx, flpeBbrurarcrqlrx 1,4o.

Itpoue HoMaHA corJracoBaHr,ra, 3BM nrrpa6arrrnaer trporpaMMubre BHaqe-
Hr4fl yrJroB Al (LLI) r{ cfiopocrr, rrx r4BMeHeHnn A1 (hl @:rnuanrr aagaronleft
cxopocrr.r AJrfl rrpr4BoAa cJlerfieHr4fl) n saaucur,rocrrr or BBeAeHr{nrx anaqeuraft
cl(JroneHrdfl 6 u npxuoro BocxolxAelemtr d,1 a rarEre renyrqero BBeaflr{oro Bpe-
uesra ,S. 3BM rarrxe nnpa6arunaer cr4ruaJr6r oruu6xu LA (Lh) AJrE rrpr{Bo4a
cJleEterrrnE ftaK paSr{ocTr, Me?r{Ay lIporpar,ril,rHr,rtr n saxruqecHl4M SHaseHlre]I
yr.na. @aHudarecntrre BrraqeHrfl yrlra [oJ]o?flerrrrfi aHreH:a:r;_ AZ (h2) uocrynaror
n 3BM c qu{pooux AarqunoB o6paruofi cBrrar{ Il[ (L8-paapflAHbrx r4H1yr(-
rlrtoHHr,rx m mr. 17 -p aap rAubrx orrrrar(o-Mexaurave cxrax) .

Clrruannr ouru6xu u aa4aronlefi cnopocrrl, Brrqr.rcJrfleMbre 3BM, uuercr:
ArrcnperHocrr, no ypoBrrrc 5" (70") rr rro BpeMer{u T : 0,5 c; rax Buaqeur{fi MeEi-
Ay MoMeHTaMrr oMeHbr un{opuaqlu{ ocrarororr EerrtsMenHbrMrr.
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B;roH ,rorraxu [pe[HaaHaqeH [rE nrrpa6ornlr r(oilraHA yrrpaBJrer{rrr 6,noxaur
tsIITIOqEHUfi B1 II B2 IIPI{BOAOB CJIE}I{EHI{fl II HABEAEH\IE COOTBETCTBEHHO, A
ranlr(e npra6opauu BaEaHrlfi cr(opocrrd II3C. Bnot< coAepx(rrr aJreMeHr IIJIII
o rpeMn Bxo_AaMu, nBa aJreMeHta trl c AByMrr BxoAaMr4 xarx4lrfi (Iil u n2)
u aneueur l/8.

B rpuno4 cJre)fieHr{fl, npoil,re 6Jroxos BftrroqeHrdrr Bl u garuwxon I{[, axo-
.[ET: r{ctroJrnutetr,rr,rft ABr{rareJlb rrocroflHHoro ror(a c HeBaBrrcr{MbIM BoB-
6yrx4euueu trI[L (rtrr.a A[M-11, n:1160 o6lurvw, P : l,B xBr), errer(rpo-
uamrunrrft ycr{JrrrreJrb 0Myl, aJrer(rpoHHbrft ycurrarel:l [1, cyuuarop Xt
(6.ron nacrpoftHu) rI raxoreHeparop Tll (aattun cxopocrr{ racnornurenlrroft
ocu) , IIpunoA peaJrrraoBaH rro cxeMe yrrpaBrreur{r floJro]fierrueM, TaK HaH B Ka-
qecrBe rnasHoft o6paruoft cBEBr{ 6epercn crrrHaJr II[. C]/trxa.x o6paruoft cBflBrr
rro rony fir(opfi lI[1 c rapaJrJreJrbHbrM r(oppexrr,rpyroqr4M KourypoM Kl r:pv-
MeHrIercE 4nr cra6r.rr,raar{rdr{ cJreAflrr{ero trprrBoAa.

flpunog EaBeAeHrrfl peaJIL{BoBaH rro cxeMe peryJrrlpoBarrrrE cxopocrr{, B EeilI
B KaqecTBe clrrHaJra rnasuoft o6patuoft cBfi3rd cJrylnur cr4rHaJI TaxoreHeparopa
Tf2.Ilpoue 6;roxa BxJrrcqeur{fl 82,npulopa II?C, T12,n uprtnoA HaBeAerrr(r
Bxo,qfir: 6;roH xourpoJrfl cr(opocrw EKC,6non orpanuseuua ycropeuraft EOy,
cyMNrarop X2 (6ron uacrpoftnlr) , aJrexrpoHHnft ycllnurenu Y2, oJrerrpoMa-
mrRrrrft ycrIJIr{TeJrb 0My2 r4 rrcrloJlHrrrelrsrrft [BrrrareJrr,rrocrofirrnoro rofia
c uesaBr{cr4nr,rr'r noa6yxAerrr4eM tr[fiZ $waa AIIM-41 , rc: 1060 o6lvruu, P:
: 20 nBt). Curnan o6parnoft cBEBr4 rro ror(y flr(opfi I,I[2 c trapaJrJreJrbrrbr]r
r(oppeKrr(pyrculr4M r(oHrypoM ItZ ucr,ox,r,ayercrr Anx cra6unr4Baqtrr4 rrprrBoAa
HaBeAerrr[fl.

Paccuorpurt pa6oty AByxABr{rarerluofi cr4creMrJ. Ec"nn paccorJracoBarrr.re
Me;fiAy trporpaMMHblM BEaqeur,roM ;r11n AL (h1,), BaAaBaeMbrM OBM, u rroJroxte-
HtreM arrrerrwt A2 (h2) npearruraer L,4", rc na IISC rr o4rrH r4B BxoAoB aJreMeH-
ta trIJItrI flocrytraer r(oMaHAa, otrpeAeJrflrotr{aE rraupaBJrerrrre ABu}fieHnfi B cro-
polry yMeHbIrIeHrrE paccorJracoBaHrdn. flplr nxnrcueur{r,r KHorrHu CJIE}ItEHLIE
Ha BxoA aJreMeura II2 tocryntr ABe KoMaHarr (CJIEII(EHI{tr rr RoMaH[a c Br,r-
xoAa aJreMema IIJItrI). Cne4onarenr,Ho, c BbrxoAa aJreMenra tr12 :rreaar;ucvt:riro
or HafiItul,rfi KoMaHAr,r c 6.noxa EItC tocry[r4r HoMaHAa na 6uon BxJrroqerrrdfl
IIPIIBOAA I{ABEAEHI{fl 82. IIPWAOE, CJIEiHEI{IItr [PI'I 3TOM HE MO}fiET 6blrr SHilIOqEH,
rax KaK Ha BErxo[e oJreMeHra HE xowaruga 6y4er orcyrcrBoBarr. Cne4onarenr-
Ho, rrpr4Bog cJlex{errrrfi 6yrer BaropMomeH, a HaBeAerrr,rfl - pacropMo}fien.

llprc uo4aue HoMaEAr,r CJIEII(EHI4E ua nrrxo4e IISC {opuupyercr cxaq-
roo6paauuft cI4rHaJI, at{[Jrl4ry[a Koroporo coorBercrByer Mar(crrMantnoft pa-
6oseft cnopocrr{ rrpr4BoAa HaBe[errr{g, paanoft 7olc. Ecnv raxoft cr,rrHaJr no4arr
(rurn cuarr) Ha BxoA X2, ro B rrpoqecce paaroua (ropuomeuur) anrenna 6yger
EBllrarbcfl c HeAo[ycrrdMbrMtrr AJrfl MexaEr{BMoB TeJrecxorra ycnopenrasura. flo-
arorry B r{eur, yflpaBJrErorr{ero cr4rHaJra [pr,rBoAa HaBeAerrr4E BBe[eH EOY, ctrr-
HaJr Ha BbrxoAe Koroporo upra nio6ou r[BMerreur{rl cr{rHaJra Ha Bxo[e Bcerla Me-
Hflercfl rrJIaBHo co cHopocrr,ro, He Bbl3brBarorqeft uegouyctr4Mr,rx ycHopeuufi
B T{EXAHI4SMAX TEJIECHOIIA.

Orpa6arrrnaa rrJIaBHo rrenarouqraficfl cr4rrraJr Ha BbrxoAe BOy, uprrBo4 Ha-
BeAeI{Irfi paarouflercfl, qro trpr{Bogr4T R yMeubrrreur{ro paccorraconanlra, flpu
SHaqL'rTeJrLI{oM paccorJlacoBaHI4I,I pa3rolr ilpl4BoAa SaHaHrII,rBaeTcg rrpr4 [ocTI4-
?fieHrrr{ cKopocrr{, panuoft t o/c, uocre uero orpa6orHa paccorJracoBarrr4fl trpo-
r{cxo4r{T c rlocroflHHoft cxopocroro.

Itor[a paccorJracoBaurre crar{oBrrrcfl Meurrrxe 1,4o, HolcauAa rra corJlacora-
HI4e clrl4Maercfl Ha BLIxoAe 3BM. 3ro [pr4BoAr,rr n cHflrr{ro cr{tr{aJra Ha BbrxoAe
II3C, a cr{rHaJI Ha Br,rxo4e BO! sa,ruHaer rrJraBrro yr\{eHbrrrarr,ca. flpurog
HaBeAeHrrE ocraercfl rrprr aroM Br{J]roqeHHrrr[ [o rex rrop, rro(a cr<opouu trtlflZ
rre cHr{Brrrcs no 50 o6/rur,rn, fiocJre rrero cHr,rMaercfi KoMaHAa rra awxoge BKC
11, crleAoBareJrbrro, rra BLIxoAax 0JreMerrroB IIJI14 w trI2 v uporaeoi.iger BbrxJrro-
r{eulre r{ BaropMa}fiIrBaul4e rrpr4Boga HaBe[euraff. Tert caur,rlr Banarrqr{Baercfi
rP),6oe HaBeAerrue. Ecrlr upu otpa6otHe uarralbuoro paccorJracoBarrr{E rrpr{-
Bo[ HaBeAeHrIfi He yctreBaer pasor]raTbcfl tro cxopoctu 100 o6lrv,n, ro orr(Jrro-
qel{rle [pr{BoAa HaBeAeIrI4fl rlpor,lcxoArrT cpaBy trocJ]e cllfl"rrTfr HoMar{Ar,r cotJra-
coBaur,rn, r. e. 6es BaAepffinrt.
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C,ne4yer orl[err4r],, liro rrpu ornJrroqeHr4].r co cropocrl{ {00 o6irtr,ln Ir Melree'

IreAotrycrrlr\[brx ycxopenuft s r{exaHlr3rlax reJlecHorla He BoBHIiIflaer.
Sagepmma orxJrroareHr{fl nplaBoga l{aBeAenfifl onpeleJlflercr pa6oroft 6lo-

na EI|C, Horoprrfi rrpe[craBJrrlet co6oft ycI,IJrrIreJIb w pe.xefiuoft xapar(repuc-
rrzxofi. I-Ia ero BxoA nocryrlaer cI,IrHa[ c AarqI4Ha cr(opocrl4 Tl2. Ilotu,anq.a
c ero BErxoAa I'ia aJJelIeHr trIJItrI nocrynaer rIpI4 pa3rone II[2 B roM cryqae,
r{olga cxopocrb trI[2 tpensrcut 100 o6hrnn; rpI,I ropMo?neu],rl{ KoMaHAa cHI'r-
Maercfl rrprr cHopocrr,r, rreHbrrrefi 50 o6/uuu.

IIpu cunrun noonarrgur c BLIxo[a arerleura IIJIII Hpo]Ie orxn:m\euvfr. 82
rroEBJrflercfl HoN{aH[a r.ra Bbrxo[e aJIeLIeI{roB HE u I41, rrro [pI,rBolur It BnJrIo-
qeHr{ro 6loxa B1 u pauopMa}r{r4BaHuro [pr,rBo4a cJle]r{eHr{fl. Ilpnno4 cJIeffieIrI'Ifi
Haqlrnaer orpa6arurnarb paccorJlaooBaHlre LA (Lh), [ocryrlalo[dee ua OBNI,
ocytr{ecTBJrtrfl TeNI caN{bIM ToqHoe }IaBeAeHIre aHTeHHbr.

flocne oxoHqaHr,rfl rrepexo/rEoro npoqecca, BLIBBaHHoTo orpa6otHoft pac-
corJracoBaHr4fi, Haqr4Haercfl npoqecc cJlellieHlrfl, rlplr ltoTop0II npI4BOA yrlpaB-

Jrflercn cr4lHaJlotr{, npolopqrrouaJrrrrblrl paBHoCrI,r aa4anuoft A1 (lxl) ra {axru-
.recxoft A2 (hq cxopocreft, Nraxcr4l,raJrr,Hoe aHasegue Horopr,rx He rlpeBbrlrraer
150"lc. flpra raxor,r yrpaBJreHr,rr{ npor{cxogr4r r{axorrJleur{e yrJloBoft oruu6xra.
Itorga atJ orura6Ha rrpeBr,rcr4r BeJIrrqI,IlIy [Llcxperuocrl4 tro ypoBuro (uo yrny)
B rletrIr curuaJra LA (Lh), [pr4 oqepe[soft c,r,rene un{opuaqul4 Ha rrpritBog cJIe-
)fienlarr nocryrrr{r crrrHaJr LA (LIL), otpa6orxa Horoporo Hopper(rrrpyer rloJro-
}fiEEI4E AHTEHHbI.

Ecnr.r na.raJrbuoe paccorJracoBaHr.re He rlpeBr,Iruaet 7,4o, To r(oMaHAa Ha

B6lxo[e gJrer{eHra IIJIII ne nrrpa6arbrBaercfl, npI,rBoA HaBe[eHI{E He BrilIosaer-
cn rr rtptz, rroAaqe HoMarrAr,r CJIEII{EHi4E cpaay HaaII4Haer pa6orarl trpllBoll
cJreEterrrrfl , Bblrro JIHfl rorlrafi To.ruoe HaBeAeHr{e r{ c"rIeEteHIrIe.

Ecnu s [poqecce cJre]neHr4rr ua 3BM rocryrlaer rlporpaMMa pa6otrr uo
ApyroMy o6r,exry Ir rrplr sTolr BoBHI,IHaer paccorJlacoBaHlle, [peBr,ruarcnles
\,4o, To qlrrtn pa6orr,r cr{crer{br aBTor{arr{rrecxrr rIoBTopflercfl: no HoMaHEaM
zs OBM u BJI orltJlroqaercfl npr.rBog cJIeHeHLTB; BxilIoqaercfl npIlBoA HaBe-

AeHr{r, ocyrqecrBJrfllouluii rpy6oe HaBeAeHr,re; c neo6xo4r.ruofi aa4ep;trofi
oE orxJrroqaercfi, BnJrrosaercfl rrp?rBoE cJreTr{enr{fi rr r. A. flepexrrouenr,rfl IrpR-
BoAoB rrpordcxoAflT 6ea norepr,r Bper{er{rd, rrro troBBorrfler rloBblcrrtr aStfextun-
Hocrb pa6oru reJrecnona.

Pta.c, 2. Bron-cxelra [pr{BoAa 6i,rcr:poro ABrlx{errr,rx B [oJryaBToMarlrqecr(oM pexurMe

B noryanrol,rarr4rrecHflx pe?Hr,r]rax HairiAr,rft r4B rrpr{BoAon 6rrcrporo r{ rre[-
JIeI{HOIO [BI4]I{eHI{fl ynpaBJrfleTofl Orreparopor{ aBToHoil,rEo c fioMoulbro cxe]rbr
peryJlr,rpoBaHrirfl cnopocrr,r. Itonr.poJrE, rroJrorrieHr{r axreHHbr orreparop ocy-
tqecrBJrfler rro rrxaJraM anaroronoli r4uAr4xaqrdr,r ua I_{rIV, CV u IIBH rrJrr{ rro
qr,rSponulr rdHArtHaropHrru nunefiHalr Ha Uily. flonyanrolrarusecroe ynpaB-
JreHrre c I{IiV u CV ee4ercfl c rroMonlsro $nxcrapoBaHrrrrx cxopocreft, paBHbrx
'1. u 0,2"1c 4rn 6r,rcrporo ABr4lHeHr4s u 750 rt 30"lc - uilfl ,r,regneuuoio. llpr
pa6ote c IIBH Boal,rolr{Ho Br4ayaJrbuoe colpoBo}r{Aenze o6:lexra otreparoporlr
rlyreM BaAar{r{rr cHopocrrt B Araarraao}rax or 0,015 go l,5olc n or t \o L50"lc,

BnoH-cxerra fipr,rBoga 6r,rcrporo [Br,r]Keur{E B noJryaBro}{arusecrorr pe-
)nrlMe rrprd pa6ore c If,IIV u CV npe4craBJreHa Ha pr,rc. 2. Cocras 6.noHon 6r,rcr-
polo ABl4ineHr4fr B aTolr pelnr4r,re coBnaAaeT c cocraBoil,r, orrr{caHHbrM AJrfl pe-
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?r{I{rla aBToMaTrIqecHoro rpy6oro HaBeAeHuf . OTJir.rarue ToJrbKo B Tor\[, qTo no-
NraHAbr Ha 6ron BnJrroqeur{fl 82 w II?C' BbrAarorcfl oneparopoN,r.

flpuaog MeAJreHHoro ABlI]fieHrIg B noJryaBroil,rarr,rqecxorf pei(r4]re pa6o.r'aer
IIo cxeMe, aHarorl4qHofi npuao4y 6rtcrporo ABr4HeHr4E. B uerr rorrrrr(o orcyrcr-
eyrcr BOY w EKC, rar( HaH no eHeprerr{qecxr4M BoBr{o?r{Hocrrr{ rrprrBoA r,reA-
JI0IIHOIO ABI4HOHI'Ifl He MO)fieT paBBI4TE, B I[exa]II{BI{aX TOJIOCHOIIa H€AOIyCTI,IA{I;IX
ycnopenuft rr, cJreAoBareJrr,Ho, npr4 ero pa6ore orpaHr,rqr.rBarr, ycxopeHufl a:a-
reurrr,r ue rpe6yercr.

I(pone aBTor,Iarr{qecKoro IByxABr.rrareJIbHoro rt rroJryaBToMaruqe cxr4x
pelr(I4r[oB, B Mo[epHLIsIapoaauuoft cl4creMe rlpeAycl,rorpeu noru6rauuporannr,rft
peE(LIM, B noropoM BJI se lrcrloJrr,Byercfl rr aBroMarr{qecHoro trepefi[roqeHr{s
rlprrBoAoB He trpeAycMarpt4Baerctl B arolr pelr{r4r{e r(oMaHABr corJracoBaHr.IE,
rnrpa6arnnaeMbre EBM; unnrarlrdpyrorcfl na ra6,ro IIIIV u CV, u rro arofi r,rH-
AIaHar{ura otreparop BaAaer HarlpaBJreHr{e [Br4?r{eHrrfl nprdBoAo}f 6r,rcrporo gatr-
)I{eHl,rfi, pa6oraron{uM rro cxeMe, [pr,rBe[eHHoft ua puc. 2, a raHnte otrpeAeJrner
BpeI,Ifl OTnIroqeHr,rfi 3Tr,rx [pr4BoAoB r4 BnrroqeHr,rfl nptrBo[oB l{eAJreHrror.o ABrr-
)I{eHrdfl. flpu srol,r ran}r{e pa6oraer cxel,ra salep}r{Kr{, He rrosBoJrflrorqarr or-
HilIosarb rrpr{BoA 6ucrporo [Br{)r{eHr4s Ao rex flop, rroxa cxopocrb trlflZ ne
c[ulurctr go 50 o6lmttw, Tenr caltr,ru l,Icr(Jlloqaerc,r rrorrBJrer{}re HeAonyorrrl\,rbrx
ycropenzft r xou6rauzpoBaHHoM pe[{uMe. flocre ornJrroqeur4fl 6rrcrporo gu.r-
}l(EHIIfi OIIEPATOP BHIIOqAET IIPI4BOA MEIJIEHHOIO ABI,I}ITEIIUE, XOTOPTTft B STOII
cJryqae pa6oraeT B aBToMarr4qecHoM pe)fir4rfe HaH nprrBon cJre]r{eHr4fl B coorBer-
crBr4r{ co cxelrofi r.ra prac. 1.

flpr,r nr,rxoge aHrelIHEI rdB Bouhr pa6oumx yrJroB (npu cpa6arbrBaHr{r4 noHrre-
Bhrx Bbrr(Jrrosareflefi [prrBo[a 6ucrporo gnurxeuua) rrJIaBHoe, c Aonycrr{t{},rM
ycHopeuLreil{, IdBr{erreHrre cxopocrr{ rrpr4BoAa 6r,rcrporo [Br4?r{eHr.rfi o6ecnesr4sa-
eTCff Har( B rrpoqecce TopMolHeHr,rfi, TaK r4 npr4 saAaFrr{r{ cHopocrr4 fiporr4Borro-
JIOETHOIO BHar(a, seM I4cItIrOSaeTctI BOSt\[O]nHOCTr, IIOEBJIeHIITI I{eAOIyCTLI}IbrX
ycxopenraft.

B 6nuaaeuraruoft aoue npv h > 85' ueo6xo4r,rr,rarr cnopocrb cJre)fier.rrrn rro
aalrMyry trpeBErrrraer l50"lc, qro Molr(er rrpr4Becrr,r H rrorepe ylpaBJreHrrfl. Alx
trpeAorBpaqeHr{r Eroro B crrcreMe rrpe4ycMorpeu aBroMarrasecxuft [epexog
or pe)fir4Ma cJrelHeHrrfl n rroJlyaBToMarr4qecftoMy pe)fir4My. B aroru cryqae Ha
ra6,no CV u IIIIV BxJrroqaercfl coorBercrByroofrf rpaucnapaur l,Irrr npeAy-
rpelHAeHr{fr oleparopa.

Mo4epnrasrapoBarruar crrcreMa yrpaBJreHr4fl PT-22 HAO n 1984 r. BBe,qeHa
B 3r{ctrJryaral{vrc. Iocre aBToMarI{Br4poBaHHoro yqera cl,IcreMaruqecHrrx oIIIu-
6ox uane4eHl4rr clrcreMa o6ecnesusaer ycranonxy pagr4oreJrecrorra ua o6r,exr
co cpe4rrerBaAparr4quoft ourr6noft or(oJro l0' 141,

Hoa6pr 1986 r.
Jllrreparypa

'1,. I[aau^oe B_. ry., M.ouceee trI . I., Monutt, IO. l. llVss. ftpnu. acrpo{ue. o6c. 1g67.
T. 38. C. L4L-,1"48.

2. Bpo?oecnuilB,II ., Bee1encnuil,B.A,, Boponut H. H. u gp. Arr. calr4, j\! L74689,
1,964.

3, Bee}ex,cnuil B. A., Ifoepe6u,oil 8.M., Ce;t,eruoe IO. H. Aar. cnr,rg. N! 124488. L586.
4. Hecmepoe H. C.lltr4an. Itpuu. acrpo(rlra. o6c. 1985. T.73. C. t89-L97.
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vilr\ 522.2

cTPyItryPA ArroPAHrIr{oHHOlO r{BOEPAEtEHT4fl
B HEI(OTOPbIX TI4IIAX

BBESAHbTX ITHTEP@EPOMETPOB

H. A. fiunron, B. M. f(onryuenno, A. B. Jfernonrru,
I. M. [onon, A. JI. Pogun, H. B. Creruesro

Paccmotpenn gBeaArrrre lrntep{eporrretpn (rereutonnr) c paanuuuofi Soprtloft BxoAuoro
Bparrna: 1) apavon n $opue rpfiMoyroJrbrot nqenr.r, c paanrbpon t0 X 10 u u 10 X 1 u,
2) apauon B BrrAe qerbrpex KBaAparrrrrx or:repc:ruii t X { u, pactrpeAeJrenEbrx B [peAeJrax
rrpffi\royroJrbrroft uorocrr t0 X 1 lr (paccrvrorpeubr qerr,rpe Bapr4arra paaMerltreErrr KBaApa-

ron), 3) gnyuepunft 3paso( B BrrAe Rpecra, o6paaonanuoro r{B flpfiMoyroJlrxlrx qeneft
10 X I rr; paccMorpen Rpecrura crrJrorrrEbrx nlereii r,r ABa Baprdaura rrpepbrntrcroro.

.(ux xamgoro cJryrrafl na 0BM c rroMorqbro cneqlram,uoft flporpaMMbr Bbrqucneuo pac-
fipeAeireErre ocBeqerruocrr{ n r.rao6paxeuflrr BBeBAbr B rrJrocnocrrl laycca n 6eaa6eppaqzon-
EoM TeJrec(ofie. flpor,rane4eua ar{ctreplrMerrraJlBrrafl flpoBepfia, B ocEoBEoIu rroATBepArrBIIrag
TeopeTuqecft[e pe3yJIbTaTrJ.

THE STRUCTURE OF DIFFRACTIONAL IMAGE IN SOME TYPES OF STEL-
LAR INTERFEROMETERS, by N. A. Dirnou, V. M. Koutunenko, A. V. Legkodym.,
G.M . Popou, A.L. Rodin, N . V. Steshen&0.-Stellar interferometers (telescopes) with different
design of entrance pupil are considered: 1)apupil inaform of rectangular slit with di-
mension {0 X 10 m and 10 X ( m, 2) a pupil in a formof four square entrance slits
rvith dimension 1 X 1 m distributed within a rectangular range 10 X 1 (four possibilities
of square locations are considered), and 3) two-dimensional pupil in a form of a cross,
formecl by rectangular slits t0 x I m; continuous-slit cross and two types of breaking-
slit crosses are presented.

The light distribution in the star image in the Gauss plane for the aberration free
telescope has been calculated with special program on computer compiled for each case
mentioned above. The experimental computations coincide u,ith the theoretical data lor
the most part.l

flpocrefiurrafi rnrep{epoMerp Mafixerr,coHa [1], cocroarqufi r4B AByx trJroc-
I(I,IX SepI(aJI C rrepeMeHHr,rM paccToflrrr{eM l{e}It[y Hr4Mr4 I4 TeJlecHorra, o6beAr4-
Hflorqero cBeToBbre tryqHu oT DTr{x SJIeMeHToB, IIOSBOJIIIJI BnepBble trpflMbr}r
MeroAol\{ r{BMepr4Tb Ar{aMerpr,r Har46olee rrpKr.rx 3BeBA. Xoporuo r.ISBecreH {pau-
qyacHufi ranrep{epouerp 12,31, nocrpoeunr,rfi sa ocrroBe AByx reJlecxotroB
luaMerpoM 25 cu, pa3ABrrraeMr,rx Ha paccroEHr4e go 35 rr. B aroM urrrep{epo-
MeTpe cJro)fieHr{e 4nyx r,rao6paxrenprft [porrBBoAr4Tcfl Ha cleqr4aJrE,HoM cToJIe,
pacrroJrolneHuoM r,Ielr{Ay reJrecnorraMu. Toqnr,rlta no[Br4]r{r(aMrd croJIa ypaBHr,r-
BaeTcfl AJII{Ha IryTI{ CBeTOBbTX nyqHOB OT O6OUX TeJIeCKOIIOB.

I{urep{epoMerpr.rqecxr4e Ha6rroAeHut{ lburrt rpoBeAerrbr ran?fie rra reJrecflo-
ne MBT (CIIIA), noApo6Hoe orr.{car{r4e r(oroporo coAepx(\rrcr s [4] . Ciloxeure
r,Iso6paHeHraft nponaaoAr{Jrocr, c noMorqbro Horeperrrlroro cyMMaropa, r.rHrep-
{epenquouubre rroJroc},r Ha6[roAa.rrucb Ha Ha]r{AoM TeJreBr4BrroHHoM r(aApe
(1/30 c) rpra KaqecrBe rao6pax{er:,zu{ N 1' [5].

IJa6nrogeulrfl Ha orrucaHrrbrx r.rHrepSepouerpax Moryr cJryxtlrrr, o6ocuosa-
Hr4eNr BO3MOInHOCTT{ COBAaHr.rfl Ha rrOBepxHOCT[ SeMJrI,r paspe]fieHHr,Ix cr{creM
aneprypHoro cr.rrrreaa [Jrfl BrrAr{Nroft o6tactu c[exrpa c aKBI{BaJreHr}rEIM AI{a-
MerpoM He MeHee 35 M.

flpolrexyro.rur,rlt Bapr4aHToM TeJrecxorra rrpr4 rlepexoAe or crrJroIrIHrIx
I(pyrJIbIx alepTyp K qacTr4rrHo safroJrHerlHr,IM flBJIfleTCfl IIOJIOCITOBLIft releCXOU
[6]. Ilo,nocxoBErfi TeJrecrtorr rroBbrrrraer pasperlenrde BbrcoHr,rx rrpocrpaHcrBeH-
HbIX TIaCTOT, HO BCe )Ite He flBJIfleTCfl OIITI4MaJIbHLIIII B yCJIOBI{EX I4CHa)fieHI4ft
BoJrHoBoro $pouta ot na6nrogaeMoro acrpoHoMl4rrecxoro o6texta, Br,rBBaH-
nux atuoc{epoft 3eMrr.

lSoccranosneHr{e Bbrcoxor(aqecrBeunoro lrao6pair{eHrrfi a yc.nonrzax 6orr-
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urux a6eppal{I4fi 6yAer o6rerueuo, ecJrr4 r{crroJrbBoBarb 6esrrs6rrro.rHyro B
npocrpaHcrBe rracror arreprypy. Eeerrg6rrro.rHan otrTr,rqecr(afl crircreMa arrep.,
rypHoro cr4Hresa lrolner 6urt ocyq,ecrBJrerra HaH B ognouepnoft xon{urypa-
qr{rr, Tar( r{ B Br{Ae, no3BoJrflrorqeM [oJryqurb AByxMepHoe r.rso6pameuue IZ].

1. MuoroaJreMeHrnnrfi nunefiHbrfi r{Hrep$eponaerp

Ec;ur spauox o6paayer cnJrorxHyro npflMoyroJrbuyro rroJrocy (nonocHonuft
relecnou), To paclpeAeJrerrrre ocBerrlerrHoc'ru I s rrJrocxocrrd laycca (uao6pa-
irieHr{r{ anea4u) B },roHoxpoMarraqecfior{ cBere corJracuo [8] Bbrpa?fiaercn Sop-
uy.iroft

7 : (sin kpalkpa)2 (sil kqblkqb)zl s, (1)
rge /c - BoJrHoBoe qr,rciro; 2a,2b - coorBercrBeHHo AJrr,rHa 14rxr4prdr{a rrpflMo-
yroJrbnoro Bpaqxa, p a q 

-AexaproBr,rKoopAr4HarblB nirocxocru laycca;
"/o - ocneuler{Hocrb B qeHrpe rroJrfl. To-ruoe BLrpa}KeHr{e (1) ygo6no rrcrroJrr,Bo-
Barb AJrfl npoBepHrr ToaIHocTr4 sr,r.rlacreul{ft ocBeuIeHHocTI{ rlo cueqraarr,uofi
nporpalrMe 4na 3BM, Bbrqrcrflrorqeff Syunqurc pacceflHrrn rorrrtr{ ((DPT) lpu
trpor43BoJrr,Hoft {oplre Br,rxoAHoro BpaqHa rr BoJrFroBr{x a6eppaqraxx He cBr,rue
21,. Taxas uporpaMN{a 6rrna cocraBJreHa l. M. IlonoarrM [9] cuarraJra AJrfl
KoJrbr{eBoro Bpaqxa, a BareM o6o6qeua ua cnyuafi nporr3BoJrbrrofi {oprurr apau-
xa. flrr HorrrpoJrrr rorruocrra pa6o'rr,r rporpaMN'rr,r 6rrno srrsuc"ueno .I (p) anu
HBaAparHoro Bpaqna ua DBM u uo $op,r,ryre (1). Peayrrrarrr r,rao6panreurr ua
puc. 1. IIa prac. l uao6paxreHa Hpr{Bafl 1(p), nuuucrreHr{arr no (t); Hpy}Hxar,rrd
rroxaaaur,r rorrr(r4, Bbrrrr4creuurrre sa 3BM Ha nporpaMue OPT. Ovenn4no,
rlro rrporpaMl{a Aaer ilpanrr4qecxu TorrHbre BuarreHr,rfl ocBerqeuuocrv. ILa (l)
cJleAyer, qro rracrrrra6 uurep{epeuqnouuoft Haprr{Hbr o6paruo rrpoloprlraorra-
JIeH Irrr4prrue (4nraue) Bpaqxa. O.renu4no, Har4ryqrulre peByJrbrarbr [oJ]]He]r
AaBarb BpaqoH rrpflMoyroJrE uoft $op-
MEr. Ha pr.rc, 2, a, 6 rnao6parneuo
pacrpeAeJrerrr4e ocBeu{eH}rocrr4 AJrfl
HBaAparlroro Bpaqxa co cropouoft
10 rr; nce Bhrrrrtc,Terrr4fl B4ecb r4 AaJree l./i.
rlpoBo4r4Jrr4cT, [Jrfl ]' : 6328 A. Ha
puc, 2, a AaHr,r raao{orut, noropr,re
BErrrr4crenr,r cJreAyroqIaM o6pasoir,r:
I{AHCI4MAJIbHOE SHAIIEHI4E OCBEIqE}I-
Hocrrl (n qenrpe uota) 6u,no paa4e-
JreHo Ha 30 pasuoorcroflrr{r4x ypoB-
neit, g;l; Horopr,rx w 6wnw Bbrqepqe-
HI;r Ha OBM uao{roru; .rro6br He
uo"poro*guru-- pri"y"orr, Ha Her\{ Puc' I
r'rao6parHeuo roJrblto Hecr(oJrbxo rlepBbrx r,rao$or, Haqr4uarr c ur,ruralranr,noft
ocBerqeHHocrr,r. cnena BBepxy (uepuufi rrpfr[oyroJrr,nrax) r,rao6pameu
axoAuoft BpaqoH. Puc. 2,6 gaer 6onee [oJrHoe rrpeAcraBJre]rr4e o.
pacupe[eJrerrur.r ocBerqer{Hocrr{ Ha HBaAparuoft nrorqagre 0,262,, x 0,262,,
B r{eHrpe troJrE B elrge 115 Kpr.rBr,rx 1(p), xarx4afi rr3 noropr,rx uao6parxaer oc-
Ber4eHrrocrr, B oAHoM us 715 paBHoorcrofl[{ux cetreHraft uo"rrs apeuna. ItamAaa
rrocJreAylon{afl ftprrBafl Ha prlc. 2, 6 cuerqeua rro Beprr.lxanra, uro6r,I ua6ex.tarr,
HaJrolHelrrrfl. Huntecue4yroll{I4e pI4cyu}tr4 BbrrroJrHeHr,r anarorr{rruo; lracurra6 o4ra-
r{aHoB. ,(.nx apauna, r4Meroqero Br{A cnJrorluoft upauoyrontuofi noJrochl [JIr{-
ttofr. 2a : 10 u ra rurapunofi 2b : 1tr{, coorBercrByrorqrre pactrpeAeflentrrr oc-
BeqerrHocrr4 AaHbr Ha puc.^3. Ouenra4no, qro r{eHrpanrur,rfi ir,raxcuuyu (llao6-
pa}}(eul{e anea4rr) {a pr4c. 3, a vwreer silrurrnqecfir{e oqepranur (oruorueuue
ocefi arrrauca I : 10), a pasperlarcrqatr cr.rJra B Ha[paBJ]eHr{r{, [epfierrAtrnyJrfip-
lLoM n AJrr{He npfir\{oyroJr6Hr4Ha, cHr{3r{Jracb n 10 paa, r. e. B coorBercrBr,ru c (7).
Tlcclegonaurte rroHaBaJro, trro aHaJlorr4qrrbun cnoftcrnolr AaBarr, arrr,rtrTrrrrec11r.re
rlelrrpaJrbrrbre r,raHcr,rMyr,rrr o6;ra4arorrrApyrlre BpaqHr4, r4Merotrtrr4e trpf,MoyroJrb-
nyro {opnry, fipuqeM ornoureHfie ocefi annr,ruca-upr,r6nraxeHgo paBHo orr{olre-
Hr,rro cropoH trpflMoyroJrr,Hr,rKa, r. e. 2bl2u.3arte:rnlr, qro paSpelIIarc[traE crrJra
B HaIIpaBJrenura 6onrruofi cropourr (ee 4nraua 2a) upnuoyronsunxa coBnaAaer
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Pnc.2

c cooTBeTCTByroqr{Mr4 BHaqeHrrflMI{ AJrfl HBaApaTrroro sepr(aJra co cropowofr.2a.
PaapeuaroqaE crrJla B HarrpaBJreHr(r4 MaJroft cropoHLr IrpfltfoyroJrbnr{r(a yxyA-
Irraercfl rrpolopl{I4ouaJrbno orHorlreurrlo bla, a [pe4eJrbHafl paapelrraeMafl qac-

rora yMeHbrrraercfl B arofi E(e trponopqur{.
rIacrnrrnr cJryqaeM Jrr4neftrroro ulrrep{epoMerpa flBJlflercfi 6eabrs6r,rroquLrfi

r{HrepQepoMerp rr3 qerr,Ipex sepHaJI [10, c. 169].
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2. Eearra6rrr:o.rurre raurep{epoMeTpbr

Br,rcoxoro paaperreHr,rf, MorliHo Aocrr{rHyrr, (npaa4a, qeuoft yxyArrreur{E
qacrorHo-r(ourpacruort xapaxrepr{crr{nr4 - 

r{}tX), ecJrr{ rrpflrroyroJrb}rrrn Ba-
AaHHoro paaMepa BarroJrHr{Tb orBepcrr.rfl}rr{ Tar(, qro6r,r B rrel,r 6r,r.rrra npe4crae-
JreHbI xortr 6r,r ognn paa Bce BoBr{o}r{Hbre 6aarr - or ca},Iblx }raJlbrx [o caMblx
6orr,rulrx, AorrycHaer,rbrx g;rlrnofi npflIroyroJrbHr{Ha. Ar" orrpeAeJreH}rocrr,r
AJrlrHy rrpEMoyroJrr,HZr(a no-npemHeMy rrpr{}rei\[ paouofi 10 r,r. IIogo6nr,re cu-
crerrr{ 6nnra ouucaurr s [10] u llll; paccMorprrM rax uogpo6uee.

Bapuau.m N 1. On raueet rrerErpe r(BaAparrrbrx orBepcrr{rr (2a:2b:
- 1 r,r) , pacnoJroir{eHHbre B paA r{ pa3[eJreHHbre HepaBnbr]ru flpoMeffiyrnaN{rr.
Sror napuaHr rBJrflercr auaJroroM uurep{epo,uerpa Tpay6a lr lypcHoro [10,
c. 1691, Ho orJrlrqaercfl or uero {oplrofi aepHal. Ieproe orBepcrrde orgeJreHo
or BToporo [po]\[e]nyrnolr 0,5 r{, Barer,r cJreAyror rrpo}re}r{yrnu 3,5 u 2 lr, Pac-
rroJro)fler{rre ornepcruft gaHo Ha pnc. 4, a cJreBa BBepxy. Pacnpe4eneurre ocBe-
u{eHHocrr{ uao6paxeuo Ha pr,rc. 4, a,6. Ouo secll{a Ha[oNrrlHaer coorBercr-
Byrcrqee pacrpeAe.rreHr{eAJrflr,rurep{epouerpa Tpay6a u lypcroro. Cparuranan
puc. 4 c 3, o6uapyltr4BaeN,r, rrro: t) rucora 6ononr,rx N{axcr,rr,ryi\foB yBeJrrr-
arr4Jracb, rrro, ecrecrBenuo, o6rxcHflercfl lreut,rueft uoneanofi rrJIoIrIaAbIo 6ear,ra-
6r,rroqsoro raur:ep$epouerpa, 2) j/BeJrr,rrrr{Jracb Bricora 6oxoBux Mar{curfy-
uon (uo oruorrreHr[ro K r{euTpaJrr;uouy) , qro nprrBero H yrreHbrxeur{m Horrr-
pacra, 3) urauulryuw 2-5 He Aocrrtraror HyJreBoro ypoBHfl, 4) lrao6parxeurae
cocrorrr va 13 lraxcrrMyrloB.

Bapuanm N 2. Cxeua pacrroJloxteHr,rfl ornepcrufi uao6paxreua Ha
puc. 5,. o BBepxy; pac[peAeJreHr{e ocBerrlerrHocrr4 [arro rra pnc. 5, a,6. Cpae-
HI4Bafl pnc. 4 c 5, o6uapyru(rrBaeN{, uto: t) Br,rcora qeHTpaJlbrroro Maxcr,rMyr{a
rrpanrrdqecnr{ He r{Br,reEr{JIacb; 2) nrrcora MaficraMyMoB, HenocpeAcrBeHHo rrprr-
Mblr(aroull{x K rIeHTpaJIr,HONIy, BHaqI,ITelbHO CHI{Br4JraCr,, a r.ny6UHa Mr{Hr{NIy-
MoB Boapoc,na; 3) nao6paxreur{e r{Meer MeHrrrrryrc AJrrrHy r4 cocrorrr ue tt MaH-
crrMyMoB..

Oueara4no, uro unr:ep{epoMerp N 2.uoesolrlr flyqme paaperrrarb recHr,re
grofiur,re BBeBAbr, a rax)fie Br,rconrre qacrorr,r, uexenu J\& t.

Bapuanm JV 3. Cxeua pactroJroxeur{f, ornepcrrafi uao6paxena Ha
puc.6, a BBepxy; pacupeAeJreur4e ocBerqer{Hocrr4 AaHo rra prac.6, a,6. Ote-
BrrAuo, uro: 1) Bbrcora r{eurpaJrr,Horo }rancrdMyMa [pe]Hufla; 2) nrrcora ]raxcr4-
MyMOD, HeIIOCpeACTBeHHO IIpI,IJIeIaIOq[X H I{eHTpaJILHOI{y' I{I4}He' He}I{eJII{ B

N! t, lr Bbrrrre, qel,r s Ni 2;3) uso6pamerrr4e cocror4r ras 13 i\raxcuMyMoB.
Bapuarum .M 4. Cxeua pacrroJro?fier{r{fl orBepcrrafi upe4craBJreHa Ha prlc.

puc.7, a BBepxy; pactrpe[eJrer{r,re ocBerqerrHocrr,r - Ha pr4c. 7, a,6. Cpaunu-
BaE prrc. 7 c 4-6, Baxflroqaeru, uro: 1) Bbrcora r{eHTpaJlr,Horo MancrrMyMa He
r{BMerrr,rJracb;2) nucora }raHcr4MyN{oB, HerrocpeAcrBeHHo npr4r,rbrnarorqtrx K
IIeHTpaJIbHOMy, pe3Ho cIII{sIIJIacE,' cocTaBJIfleT BceIO oI(OJIo 2%o ot I{eHrpaJI6-
HOIO, ero rrarrMerlbmaE Berrrrqr{Ha r43 paccMoTperrrrbrx; 3) uao6pameHr{e IIo-
flpe?r{rreMy cocror{T ua 13 MaxorrMyrlroB.

.flcuo, qro aror ranrep{epouerp cJleAyer trpe4troqecr}, BceNr pacc}rorpeHHr,Ir{
cr,rcreMaM (n rolr qr4cre ctrJrorluoMy rrpflMoyroJrbHoMy aepxany) [prt paBperfle-
Htrru roqeqHrrx o6beHToB, Taxrrx, nan 4noftnrre BBeBAbr, cocroxrqrre r,ra apnoft
qeHTpaJrr,Hoft aneagrr ra cna6oro crryrEr{Ka; TpeqrrH rr (HarraJroB) Ha rrJraHerax
I{ T. rr. o6T,enros.

3. finprepHsre nHrep$epoMerpbr

Ecrlr coeAr.rHr4rr, [Ba rzueftnrrx ranreprfepomerpa B sr,rge 6ynnrr L, X unu
Y, lrornno [oryqr.{rb 6o,xee peaxufi ra crnrtmerpuunrrft rIeHTpaJrr,Hbrft uancuuylt
B I4Bo6palr{eHr{r{ BBeBAbr, Eror [prrer{ AaBHo yx(e r4cnoJrr,Byercfi paAlroacrpoHo-
MaMr{. Mr,r paccuorpl,IM roJrr,Ho xpectoo6pagHylo xouclrrarypaqrarc c 5r1161a $Qo

lreir{Ay HaupaBJrflrolqrrMr{ (plrc. B, o).
Bapuaru,m JM 7. Spauox cocror4r lrB [Byx BBar{MHo replerrAr.rxyJ]rpHr,rx

rrpflMoyrorrr,Hr{r(oB pa3Mepo}r t X 10 nt (prac. B, a). PacnpeAeJle}rrre ocBerrleE-
Hocrr{ uao6parneuo Ha prrc. B, au 6. Ouenra4uo, qro pacnpeAeJreHr.re uMeer
Hpecroo6paanyro {oplry, rrpr.rrreN{ ueHTpaJrb}rbrft rraxcrnrryu r.rl[eer rrr.rparfrd[aJrb-
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'Jryro {opMy. 3a npegena}Il{ I{eHrpailbnor6 Ma11ctrlvly}Ia OB9T CoCpeAOTOqeH B

,cpaBr{rrreJrbHo y3r(rrx rroJrocax y6Hnarorqeft I(HTeHCr{BHo0TI,L B yrJlax lue}fiAy
rroJrocaNrrr r{}rTeHcI4BHoCTb tr{aHCr{NryNrOB I{e IIpeBbIInaeT Bo/o or I{HTeIICTIBHOCTE

B qeHrpe. Maxcunryunr B trpegeJrax troJroc 6rrcrpo y6brBalor rlo LIHTeHCTTBHooTI{
,(nau6onrruafl r{Hreucr{Brocrb -25% or rrHTeHcI{BHocrI,I r{eHTpaJlbHoro Mar(-

cuuyua) . Ouenra4uo, roAo6Hblft I4Hrep{epoMerp IIpI,IroAeH HaR AJIE Ha6JIIo[e-
nufi 4aofinrrx BBeBA, TaH I{ AJIfl HenoCpeACrBeI{HoIO norryqeHrafl fiao6pa]fieHuft
JrpoTflneHl{brx o6ter(ror (ne upu6eratr rt }IeroAaM arlepTypHoro cr{IIreaa), [o-
Ao6Ho o6nuuolry reJlecnorly.

Bapuanm ,t6 Z, On cocror4r r{B AByx Hpecroo6paaHo pactroJlo}ileHHllx 6eB-

rra6srrb.rHux IlHrep$epoMerpoB (pIlc.9, a) , paccMorpeHHlrx BrIIIIe. Pacupe-
."qeJleHr4e OCBerqeHHoCrI{ AaHo Ha pIIC.9, a u 6. PaCupe4eleul4e CoxpaHIdJIO

B trepBoN{ [pI46JII4[{eHI4Ir Hpecroo6paauyrc {op*y, Ho rloflBrrJlocb MHoro rroBLIX

Maficlm{yrfoB. I4ureHcl,rBrrocrb upe]I{Hl,rx (cu. puc. 8, a, 6) MaI(cI{MyMoB Bo3-
pocJra (r.rx uau6o;rbrrrafl r{HreHcr.rBr{ocrr, Aocrr{raer 38 % or u}rrexcr{BHocrl4
qeHTpaJILHoro uaxCuuyua).

flo4o6nrrft unrepSepouerp r{aJrorrpuroAeg AJIfi ua6.rIoAenuft teurr,rx flBofr-
HbIx BBSBA C RoMtrOHeIITaMI,I paBHOIo 611ec1a, trOCItoJIF,Ity Cna6ylo SBeBAy TpyA-
Ho BbIAe,TIr4rt ua {oue MHoIoqucJIeHHbIx r(aficIIMyMoB. Tlurep{epOMerp IIeJIe-
,coo6paano trpuMeHETb rrprr flByqeHr,rrr Bbrcoxor(ouTpacrl{Lrx o6tex:ron, Tar(r'Ix,
'KaI( IIETHa Ha CoIHqe, ropll B6JII{BrI TepIyIIaHaTopa Ha Jlyue u rIJIaHeTax tr T. tr.

Bapuanm .16 .?. Ou cocrorrr rta qerbrpex npecroo6paauo pacroJro]r(eHHbrx
.sepxaJr (pnc. 70, a), ero Molr{Ho cql{rarb AByMepHbIM aHaJIoroM IrHrep-

{epouerpi MafinentCoua. Pacupegeneuue ocBeII{eHHocrl4 I{3o6paffiel{o Ha
puc. 10, zr, 6. I{entpaJlbublfi MaI(cI,IMy},I rpanruqecxl4 He BEIAeJIflercE IIo I{H-
'TeECI{BH6CrrI, a 14Bo6pa}fieIII{e BBeBAbI paBAeJIfleTCfi Ha pflA MaHcITMyMOB

MeAJrenrro y6unaroqeft I4HTeHcr{BHocrr4 rr pacrroJro}r{eHHbrx B yBJrax cerr(I4
'(puc, 10, ar 6). Sror ranrep{eporrtetp HetrptrrogeH [JIfi Ha6JIIoAeHIdft rlporg-
?fieHIIbIx O6refiton, a [JIfl Ea6IIOAeHuft [sOftHblx BB6BA o]I He I'IMeer IIpeI{My-
rqecrB uepe4 o6rrsurrM r,rnrep{epoMerpoM Maftxe;rocona.

4. Srcnepr,IMeHTaJrbuafl rlpoBepaa

Jla6opatopnoe MoAeJIIIpOBaHI{e l,IHrep{epoMerpoB [poBoAI{JIocb TaI( }ile,
r(ax trpl{ I{ccJIeAoBaIII4LI Et66paffieHl{fl, trocrpoen}Iofo ltoJlbq-eBofr areprypoft
ll2l. B qeHrpe r(prrBrrsHbr c$epusecfioro BepKaJIa (/? : -8,8 lr) yctanorrer
r6qeqEblft uCTOqHuI( MOHoXpOMaTI{qeCHOIo u3fiyserllfi' a pEAOM KaMepa [JIf
{ororpaSupoBaHr{fi r{Bo6paffierurr gra{paxrII4oHIroft fiaprI4Irbr. tr4crosuuxoN{
,cJryrnr4rra pryrnae JraMrIt, cBero$uJrbrpaMlr BbrAeJreHa SeJIeEafr nnrrun X:
:546 HM c qr{croroft 99,1%. Paauep orBepcrufi I4croqIIEI(a 0,03 uu, qro B

Eecr(oJrr,Ko paB MeEbItre AltaMerpa [u{paHI{uoHIIoIo I{sO6patl1ellrlfl Toqxu AlrE

AaEHoro aefxa;ra. Sepxa;ro ycrarroBJIeHo B repMerlrauporaunofi' repMocra6l{-
JrtrBrrpOBaHIIOft rpy6e, a I{croqHI{It cBera tr froroxauepa orAeJIeI{bI Or ETOro
,o6relra oilTuqecfirlM or(HoM. 0ro uoasorl{Jlo npanrl{qecnu troJll{ocrblo ycrpa-
IrrrrTr, BJlr{fiIrr{e BoBAymHLrx [oToI(oB Ea naqecTBo ALI{paHqlIoEHoft r(apTl[I{br.
IIa aepxano HaItJIaAbIBanacr, gra$par]Ia C HBaAparI{LIMII orBepcrIIfiMIl paBMe-

pont 1 X I cu c pasiltrql{LlM pactroJrolHeHl{e}I grrllx.orBepcrlrfi'
Ha py;c. ll, a, 6 ppuaep.enr,r sororpadlux uao6p.a5(eHr{fl roqeqgoro rrcroq-

HrrHa rd pacupe[eJreuue rrHreucuBuocrl,I B aroM nao6paxteuY:1..p.nn ul{rep{epo-
Merpa c qerbrpbMfi pactroJIoHeIrHLrN{Il Ha paccroflIrlrax 3; 4,5 u 1,5 cu yery{y
qerrTpaMrr orBepcr6ft, qro 6JrIraHo cooTBergrByer BapIIaIIry Ni t. Ha
pilc.-1,L,6 r.r noC.nenyplqllx aEaIOIIITIII6IX pu6yu6ax no o_cLI a6cqu6c AaHLI Ho-

Mepa MaficI{MyMoB B L,IHTep{epeHIILIoHHoft I(aprI,IHe l,Iso6parxerllfi roqxl4. trlla

p17.c. 77 BrrAHo, rlro pactroJro1(errr{e BTopuqublx MaHcI(MyMoB trr rltx MaHcI4}[aJIb-

rrble I{HTerrcr{BHocrrrr 6nuaau H pacqerur,IM, Ho orI{ocI4TeJIbHafl r4HTeI{cI{BHocrb

tsTOpI,IqHLIx MaI(CI4MyMOB CyIIIOCTBOHHO OTII{qaeTCfl OT paCqeTHr,IX BOJII4qI4H.

B sactgoctu, corJIacHo pacqeraNr r{HTeHCr{BHocrb MaKcI{MyMoB, IraxoAflIrlr{xcfi
Ea OAI{HaHOBOM paCCTOflEI4I{ OT IIeHTpaJILEOIO MaI(CIINIyMa, oAI4HaHOBa'

B [efiCrsrrreJlbHogrIr, BropuqHble u3o6pa[(eHI{E' HaxoAflII{IIecfl Ha paBHbIx paC-

ororrguqx or qerrrpaJrBEoro rrao6palneHrrE, r4Melor pa3;lIuqHylo r4HTeHCrrBHocrL,

2t8



Puc, ll. tr4ao6parxenr,re roqerruoro r,rc-
TotlEr.rl(a (a) n pacnpeAeJreHr{e }rHrerr_
cr.rBrocr[ B aroM raao6parxeur,rr,r (6)
AJrE rrrrrep{epoMerpa c xrerbrpbMfi or-
BepcTr.rEMr4, paccroEEr{e Merr(Ay r{e}rT-
paMr4 Koropbrx 3; 4,b r.r l,b cru

Pnc. 12. Pacnpe4enenrre fl HrerrcrrBHocrrr
r anneirnou unrep$epouerpe c fiflrbro
oTBepcTr{flMr4, paccTofEr.re MeHAy rIeH_
rpaMr4 r(oropbrx 3; 1,5; B r.r 1,5 cu

trpr,r aTorr ecJrr4 r4sO6palrieHr.re cJreBa oT r{e}lrpa
r.rMeeT 6Onr,[ryro I4HTerrcr4BHOcTb, To cooTBeT_
cTByrou{ee uBo6pa}HeHr4e cIIpaBa r4rfeer rra_
JIyro r4IrTeHCr4BHOCTb, r4 }rao60poT. IrIAl,Iene_
HI4E BBAI,IMEOTO IIOJIOTI{EHIIfl I4CTOqHI4I{A I{ I,1tsO-
6parneHrar - cuaqaJra ou.u 6wnu paaHeceHsr
B foplraorrranrnofi frJrocnocrl{, a Barer,r B Bep_
TI,r(aJrr,HorZ rrflocltocrrr,- a rax]fie rIoBTop_
Hafi He3aBr4cr4},rafl {oxycraponxa rrso6pairie_
HI4'I HE OHASAJII,I SAMETHOTO BJII,IEHI,IfI HA OT-
HOCI4TOJIbIIyIO I4HTOHCTTBHOCTTT BTOpr,rqHbrx
MaKCr4MyMon . .{o 6an ne}rrre IIfl To ro orBap crufl ,pactroJroH{eHrroro B qeHrpe Merr{Ay HpaftHuMr4

l/

4,

o
oTBepcTrdEMr4 U, Korrequo, rrapylrarcqero yc_ 4 /
JIOBI4E 6EATTE6T,TTO.IHOCTIa ATIEPTYP];I, IPI4BOAI4T IT CYIqECTBEHHOMY TOAABJIEIII.IIO
Heqerrrbrx BTopI4qH6rx MaHcI4r,IyMOB, a qerlrr,re Mar(cr4MyMhr crar{oBflTcr{ fiosruc[MMerpr4qHr,rMr{ tro r4rrreHc}rBH0Crr,r. 3ro xop_ollIo Br{IHO Ha prrc. 1.2, tge npa-
BEAEIIO PACIIPEAEJIEHI{E I4IITEHCI{BHOCTI{ B I,13O6PA}fiE"" .O'"i B JII,IHEftHOT,I ;H-
Ttt^"l"Trpe cpaccrornrder{ Me}r{Ay qeHrpaMr4 orBepcrr4fi B; 1,5; 5, f f .^r.
JJ STOM Cryqae r4cloJrr,soBaHo ro }}{e sepKa,ro Nl 1, uio a\$r1 cHr4r\lHa, fiprrBe_
AeHHoro Ha puc.11.

Pacserbr rroHaBaJrr4, qro AJrfl 6eebre6rrro.rHoro Jrr,rHefiHoro r{HTepsepolretpa
HAI4JIYqIu?IM I,I3 PACCMOTPEIIIIbIX flBJIflETCfi BAPII.AHT J\i 4 (PACCTOflHI{E ME)fiAYqeHrpaMr'r qerbrpex orBepcrr4ft B rramefi MoAeJrrr B, 2 v 4 cuf .,{na ar:oro napz-aHra r{rrrep{epouerpa Mbr c4ororpa{raponarz ,ao6paxre'nr6 ,orr,r, rraRJra-
ABIBaE trocJIeAoBareJIr,Ho oAHy rr ry E{e rvracHy c qerbrpr,Mfl orBepcrr{flMr4 rra rprrpas,ruqHhrx sepKaJra c o,qrrHaRoBbrM paAr,rycou rpwnraaurr B,B-u. rtax40e'za
ATI4X AEPKAJI I4MEET XOPOIIIEE HAqECTBO HA BCEft I4CtrOJII,BYEMOfi Ailfl MOAEJII,IPO-
Ba,rzr.f, uurepseponrerpa o,roqa[rr rr [pr4 

'rnpbrroM 
orBepcruu 1.0 X 10 cucrporrr gzSpaxqlrounoe uao6pax{egrde,&nr. oiuano,,ufiu".. 6esbra6brros-rroro znrep{epouerpa pacnpeAeJreurre r{HrerrcuBgocrr4 Bropuqrrhrx Mar(crr-
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Puc. 13. ?Iao6paxenue rorleqlloro 11c-

ToqEi,rna r l.rnrepfepoMerpe c qerbrpb-

Iufi orBc pcrrlfi M l,r rtpl t p accroE EI'TII I\Ie;4i-
gy rrx qeutpawu 3, 2'tr 4 crtr (a) 1I pacr-
peAeJieHIre r{HTer{cl'lBEocTrI B IISOOpa-
Etellilr,r ?oqr(I4, rIoJIyqeIIEoe coorBer-
.crBeEHo aepnaraul,I N 1 (6), 2 (a)

w3(e)

4'

4

/ /

MyMOB AJrE r4otrOJrbsoBaHEbrx Sepr(aJI BaMeTEO paSJll{qaercfl. Ha puc''L3, a

;i;;;A;; {oro"p u{"s n3o 6p a}n-eHxE roqr(u B r,rr{rep{ep oMerpe c p actro rroffi e-

r{r{eM orBepcrl{ft ro';;p;;;;y'N-a, to'*o* cAeJraH c sep*ArroM ;1i 1' Ha

iii,. l{,- oi 6, ? _ pactrpeAerellue rrEreH_cEBEocrn B r4Bo6pa}HeHtrtr roqr(r{, ro-
nyqeggoe oooru"roriJ#;1-;;p;;rraMrl N t-3. Paanrqre B or,ocrrrerrb,oft

ul{TerrclrB,ocrfl BToptrqHlrx MaHcrIN{yMoB cBfiBaHor. BepofiTlro' c He6oJlbmuMtr

[e*e*raMr4 troBepxriocrtr rrctroJr'BoBaIIHLIX sep*ail. flpu uonnocrllo or*pblroM

;;i;;;; ;, n.{.*ru, Ee lronaBbrBaror cylqecrBe}rHoro BJlr{flrrr{fi }ra crpofl-

rqeecfi Bepr(aJIoM [I'I{paHqI4OHHOe- I4BO6pa?fielrfie roqeqHoro trCrosHflRa',

;il;*;#-6"riire#rJ"!""i rrrrrep6ep orrerp a nnraauue r{x Ha rr,o6parteuue

ucTosHuHa or(asbrBaeTcf cyrqecTBeHHLIII. 3-ty oco6euHocTb 6eerra6r'rtosHblX

atrepTyp rlaAo trpr4trrrMarb BO BIIIdMaHtre trpl4 CO3[aHIII{ CI4CTeMbI sasrponHra ot-

[eJrr,r{brx arleMerrroB rautep{epouerpa'
Illao6pa[teHr{eroqnr4?crpoEq,eecrAByMepEr'rMraurep{epouerpoM'troRa-

Ballo Ha rrocJreAyloqrlx pr{cyl{Rax'---i:*pr.o. 
L4,'i',p-rugJ*^,trororpa6nr rnao6paxreru4fl roqnl{ trJrfl (HpecraD,

220

n

/o/

lltt
/ /4



45

Pwc. 14. Iilao6parxeni,re .r.o{equoro r,rc-
'Toqur.rma gra S-a.teueurnoro ABytrep_noro r,rurep{epor{erpa (a) r,r {orbuer-pr.rtrecHrr[ pa3pe3 qepe3 r{eHrp )roro
lraoopameurrr (6)

Pwc, 15. llao6pamenrae roqerrEoro r,rc-
TorIEr,rHa 4"ira 9-e;reuenr:uoro r.rurep{e_
poMerpa (a) ra $orouerpr,ruecnrlr,i lraa-pe3 qepeB r{errrp Broro r.rao6panrenr.rr
\6)

/
/

4t

/
//

Pue. 16. tr4ao6pameure l'oqequoro r.rc-
Toqurlfia, trocrpoerEoe 4-a.nelregttsht
unrepQeporrerpoM - HpecroM

B IOPI{SOHTAJIbHOfi I1 tsEPTI4HAJIEHOft BETBflX ITOTOPOTO PACIIOJIO}I(EHO trO qETbIPE

9rP:9.:n:_p*l*gpor.1xJ rnn c paccrorrnr,reM Melr{Ay rtreHrpaMrr Bepnar b;+,D; 'r-,D cr,r. t1a puc. 14,6-$oro*etprqec*trfi prrpnr rup"a {enrp uei6pame_nua. Ha puc. \5, a, 6 - ro ie 
^.na 

-raxoro 
)ne AByMepHo"o rrr.fr6.po^i.rpu,no c 406anJrer.rr4er{ AeBrrroro orBepcrr4fi, pacrroJro}r{eErroro B qeHTpe ((Rpecra).
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Itax nugrant, AO6asneHI{e qeIITpaJILHOIO OTBepCTIIfl MaJIo MeHfleT I(apTI'IHy

trocTpoeHHoIO r,IBO6pameHI{E TOqHI'I.

Ha puc. 16 upuregeHo r{Bo6paHeHrre ToxreqHofo rrcroqHr{fta, trOCrpOeH-

noro 4-areueHrHblM rHrep{epoMerpoM - I(pecroM? pac6rofHI{e Me}HAy orBep-

crrlflMr4 9 CU. B sroM cflyqae qeHrpaJrbHbrft MancI4MyM IIpaHrI4seCHI4 He BbIAe-

JrfleTCfl tro I4IITeHCI{BHOCTI{ CpeAI'I COCeAHI4X MaI(CI{MyMOB' qro troArBep?I{AaeT

pesyJrbrar, otrucaHHBrft B [1].
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XPOHI4ITA

1986 ron rporrreJr rroA BHar(oM peureuuft xxvlI c'egAa KTICC, Ha Bbrrroir-

::I11T:l:p_r-rx 6uru HanpaBrreHbr ycnlurr Bcero norrJre*rr,rBa corpyl,r,rnoB,o0cepBaroprrr4.
B coornercrBrrra c rrocraHoBrreHr4eM rpear.r4ray,,a AH cccp r o6cepnaropuu

rrpoBeAeHO yrorrHerrr4e opraEr.rsar{rronxoft crpyxryprr - ynpasAr{eHbr orAeJrbr,,c$opu_rap on aur,r cJreAyroulrre HayqHbre rrogp a BAe JreHr,rfl :
;ra6oparopufl r{ccJreAoBaurafi {uaux, cbrnqa (aan. ra6oparopneft ar(aAe-nun A. E. Cerepusrfi);
'na6oparopzfl^ -r{ccJreAopauuft suar,rHz BB.BA , ryi\{aHHocreft (sar. -qreH-Hop. AH CCCP A. A. EoapuyH);
na6oparoprafl paAr'roacrpououiulaau.- xang. {us.-Mar. HayH I4. r. Mou-ceen);
.rra60paroqr'rfi e*clepr.Menranr,uoft acrpo$r,reuxr (aan.- Aor(rop {us.-uar.uayx H. B. Creureuxo);
la6oparopufl r4ccJreAoBaHrrfl r4croqHr{noB Bbrconr4x aueprrafi (aao.- Aon-top {na.-nrar. HayH A. A. Creuauan);

- na6oparopr{fl Ho*Bbrx MeroAoB rrccJre^oBaHufi coruqa (aan. - [onrop$ua.-mar. uayx A. B. Bpyuc);
na6oparopufl MareMarprJ_ecr\rx MeroAoB o6pa6o*u na6nrogerr.rfi (aaa.-r(arrA..{r,rs.-uar. nayn ,(. H. paunoncnzfi).

- c 1 uoa6pa BaMecr\LreJreM Arrpe*ropa tro uayunoft qacru Ha,rraqe, r(aHA.
sraa'-uar. Hayr( B.*A'^HoroB, -o"ro6o*ra, 

o, atoft gonxHocrr{ Aonrop{r,ra.-lrat. Hayx H. B. Cremeuxo.
ocraeranlr-pa6ory r o6cepjaroprrr4 HayqHbre corpy[Hrrxn o. fI. ro;rnar4-cxrafi, A. C. ,(nopamun, tI. tL ,(oOpoupinuu, JI. C."ff.r"q*rt.D Mapre B oocepBaropr,rr rrpoxoArrJra Bcecoroanas xon{epenqus <Ar_rr.roc6epuax uecra6unrnocrb !r agautrarurrft ,"raanoor. 

- --
Bcecoroaroe coBeqaHr{e u ceMrrHap oAnrr""o" 

-- 
Corrrq", cocroflJrr/rcE,B anpere.

B iuae tro r4Hr4rrr{ar[se cosera ,,o noAroroBr(e acrpo,oMr4qecfir{x fiaApoB(crlAlt) rpoBe^eHa 10-anenuan -*o", ioooAr,rx acrpo$raannon, yqacrEu*uxoropoft He roJrrrr(o 
-cJryruaJrr{ Aor(Jra[ri r{ Jrer(qr{u o uosefim[x MeroAax r4upz60pax Anr acrpo{rarqecnri rrccJreAoBaHufi, ro , yrua*orann s Ha6rro-

AeHr{fix na 6orrrurax reJrecxolax o6cepnaroprrr{.B na'rare onrr6px B rerreHr{e .pex arreft fipoxoArrJr coaercno-srncnuft
crrMtrosr{yM no paAr.roacTpOHOMtrr,l.

co.rpy4uuxlr o6cepaaropr4rd npr{Hr4MaJrr{ yqacrue n pa6ore pffAa coBe-qaur'rft, xou{epenqufi, cerfiauapo" ra gpyrnx Meponpusrzfi: coseqaHrrE troBbrrroJrrreHr4ro conercxofi -racrra^ uemayuapo[uoft op6"purr", r4ccJreAoBaHr{fi
x:Tg_lT ra.n.rres (corPof) s Hueee; 

"coaeqaH,Tn 
<Ho.re6anus rr Borrrrbr HauoJrHqe)), rpoxoAr,Brtrero s pr4re; vIII c'eBAa BAro n JlenuurpaAe; coBe-

I3^r:..-y:go:"-1__1py1r"u, <Bneasnr,re aronoc6epii>- [Ou.""rl; 'rJrrqr"""
npo0nel*roft rpy[rbr <Paguaqua r{ crpoeHrre co.[nesHofi 

'ur*o"6irp* 
iil;;4;b-ro ceuranapa upo6neunoft rpynurr <doeqrarurrbre reoperr{qec*ue r( ar(cnep,n_MeHrarrbHbre r4ccJre[oBarrr{f coJrHe.{Hoft nraer4u,> (Auxa6ag); ceuunapu rp'o6_reuuoft rpytrrrbr <connesHbre rr,crpyMe'rru (Huei)l c;;;#;r" upo6.reunofirpytrrrbr <crexrpo$oroMerpr4qecxrz', {otouerprauecKre craHAup.r',, (A6;;;t:rrranu); ro6nnefiuoro fl.rrenyrtra Acrpoconeru u 5r.""""p"* ,lrrrr4x coBeqa-nzft uo EayqnbrM rr Hayqno-opraHrraar{r4or{HbrM BorrpocaM.



Png cotpygHLII(oB o6cepnaropl{Ir BbIes}I{aJIlI 3a rpaurrqy AJIfl yrlacrlltr

B Me}I{AyHapoAHbIx coBeqaHl{flx' ItoJIJIoItBI4yMax, CIIMII0S}Iyl\{ax' AJIfl BI,IIIOJI.

Helrrrfl coBMecrlrhrx lrccJreAoBallraft, upone4enras Ha6nrogenuft':"-C;";t;;u 
tgSS 

". 
oo r,oru 1986 r.'JI. I4. querxou HaxoAn'rrc, n Bo.nu3lrra

B cocraBe aI(crIeAI,IqrrrI 4;rx na6;rrogenufi r(oMerbr lanles'
JL C. Jfto6nMr(oB B rHBape BbreBlr{aJr n tlexocnoBaHr{Io \Irtr ysacruE

B coBerqaHur,r pa6oueft rpyrlrlbr <3neegur're aruoc{epm> MHorocropoHHero

corpygHr,rarecrBa rlo upo6neme <Oraalafia r{ sBoJrIol{r4fl SBeBAD'
'B ,rrr"r, ,p.* ,6"rqen (n aupene - r,Irone)-A.. l. t(ocosuuen_ pa6ora,n

n Acrponourr""*orr-q.ffi; ;;. H'. Itonepuuxa'Ilo,nncxoft AH (Bapruana)

OO rg*a <Ocqu;rnnqulr Cbnrrqa>. Cosr[ecTHo c rroJIr,'KI4MI. KoJrJIeIa]lIrI I4M

troAIoToBJIeHbII{cAaI{bIBIIeqaTbTpI4cTaTbI{troTeMeI{ccJIeAoBaHIIfl'- A B. Bpyuc ABaIHIr,I, B Mapre ra n ceuta6pe' BbreB]HaJr 3-9 Opauuulo AJrfi

yqacrr4fl B rexHr4r{eoHr4x Bcrperrax tro peailr{aafilru flpoeHra I4@UP B pa]{Kax

rporpaMMbr <(Do6oc>'- u. }I. creuasnn n {enpare 6nrna s qexocJlosarlJ.Id!,j[.fl trpoAoJl}ileHl[fl COB-

mecfirofi pa6orrr tro uccJreAoBaHIrrc CO.rHequoft aKTIIBHOCTI{, a B Mae TaM }I{e

;;;;;;;ila-n pa6ore Xll peruonanruoft KoHcyJlbrarrasuofi Bcrpeql4 uo Su-
aure Coruqa.

B urose A. A' Eonpqyfi yqacrBoBaJr B P-1691e {orrrlolBnyrua }(i 93 i\'IAC

<Itarannneur{arecnlde ItepeMeH[ILIe. BBeBAbI)) ((DPI)' B. 11' fpltul4u yqaorBoBail

u pa6ore cr{MroBr.ryM, miZZ MAC i O*o,,oBBeBAr{afl Matepran> (@PI), T. T. Idan

uirrrr,r, u flaularo Ha cI4MrIoBIayu N 123 MAC <ConnesHbre u sBeBAHbIe

ocqI4Jl JI flUI,{I4) ,

A. A. Eonpuyn lr H. C. gynaena B KoHqe ceuta6pn - HarraJle orrr6pr
V"urr"ou-, 

-'u -iuOor" 
Me?fiAyrrapoAHolg crrMrloBrryMa no upo6Jlellalr rrBy-

,enm laranrraxu' [poxoAl4Brtrero B Eo'lraprau'
B o6cepoaropulr n BroM ro[y no6rrsaflII MHofI{e aapy6emnHe yqeHble c

ItreJrbr6 OBHaI(oMJIeHraa C o6OpyAOBaHIleI[, MSTOAaMI( I4 peByJIbraTaMIl IICCJIeIo-

nauuft, ua6nrogeurafi na 6o.rilll4x TeJIeCKotrax, BbIIIoJIIISIII4fl COBMSCTErIX pa6Ot'

cralr{I4p oBr(rr.
B re.renue Bcero roAa rrpo[oJr]fiaJra cra]Hr4poBxy_3' Tlnauona (Bo,rrapua)'

Becuoft c HeAeJrbgr,rrrc Bueqrorr a[ecr no6srsafl A. Torcon, n 4exa6pe Ha rpll
ro4a B acrrrpaHrypy upra6rr,lr H. Tonron (Bonrapua)'

Arrs opou"garrr rru-6rroga"rft tr sbIIoilIIeHI{fl coBMecrHblx pa6or trplle3-

)fiaJrr4 rra i4f f. XaHxe, C' Xy6prar, JI. Srxen'
B reseu[e rpex MecflIIeB C HaqaJIa roAa IIf)o[oJI]I{aJI CTa}I{I4poBI(y B na6o-

paropr4r4 pagr4oacrpoHoMI{rr O. A;rlnapec (}ty6a)'
" - -A"" 

,rpofiorr,rr*r coBMecruur* pado, 14 rraHoIrJIeHr4E Mareplrara na6nro-

nerrfi Ha*pa3rrqHble cpol(I4 trpr{eB)r{aJlr4 B' Buxe-Pcltafi', B',{,eeu6oncxufi'
il,I.-Mil"" ]flornma), [. HonoUxu, M. Co6orna ^(rlexocroaaHua).

B: gut"'; (Aucrpiiaj trpoBer=u6orogerrn na 2.$-v. rerrec1otre r onrn6pe.

M. P. Cauxapapauau u A. A. CenBauasranr (I4uaraa) osHafioI,IIIJII{cb c

o6opy4onaurrer tL pa6orofi la6opatopurl parudoacrpoHoMIlItr'-B"'i"r"rrru ro[a [Jrfl na6nro4enraft ua ABT-11 u STIII Ha p_aaubre cpoxr'I

,p*r*uo, SuucHue' acrpoHor{br. JI' Balraor, 3' Bartaos, X' Braptaueu'

Ml-I{p;;aapr, C. Jlznniryoro, A. CunraHrrflfl, }I. Tyounue,, B. Xyonenran.

?fi.-Mauuro u 3. (Docca ((Dpauqun) o6cymga;ru HoBbIe pesyrlbrarbl IIc-

cnetrosanraft rno6aullrltx nole6anrft Colnqa'- ---rt-. 
op.rr4x, A. Iorenpn (Illneftqapus) u_gleaxrarllr Arrfi o6cymqenufl xoEa

tro4roroBltla amctreprrMerlra rio trpoemty 7I@14P'---M;;;;; ,upyOrx"ure yqenr,re -Br,rcrytrrlJrl,I c AoHJraAaMu u coo6qeHr'IflMr4

Ha ceMrlHapax na6oparopufi; Et. @penlrx Ha BacelaHLM yseHoIO COBera

cAeJraJr goriu4 <06 raaueser,rr{flx ((coJrllesuoft uocrognnofi>,
B aroM ro,qy f . M. flouoB saqr{rr{Jr Aor(ropcxylo Alrccepraqurc'

71. C. CasalroB - KaHAr{Aarcr(yrc. flpegctanunr'r K a3ryTe [trccepraqllll:
uo*topoyro - U. m. flpouur, 

-rangra4arc-nyt - P:-C' E{utuon'
Brrruru r{B treqarrr l4-A v 75-ft roua <I4isecrnfi l(pr,rn'rcxoft actporfrsra-

qecnoft o6cepnaropura>1. B Mae cAarr B Ireqarb 77-fr.rou, n gexa6pe - Hacrofl-

rqufr, 78-fr rou.



AHAPEfr BOPUCOBI{II

CT]BEPHbIDT
(1913-1987)

coBeTcHas rIayHa rroHecJra Tfllne-
Jryrc, rreBocrroJrHrrMym yrpary. 4 aupe-
trs 7987 r. cnopolocrrrlnno cr(ouqaJrcfi
npynnrrft yueunrft-acrpo{uarax, IupeH-
rop ltprrnrcnofi acrpo{r,rar4rrecnoft o6-
cepBaropr{rr AFI CCCP, fepoft Coqraa-
Jrucrr4qecnoro Tpyga, Jraypear locy-
fiapcrBeuHr,rx upelrrafi CCCP, ar(aAeMrrn Augpeft Eopuconrau Cenepnufi.

A. B. Cerepuuftpo4urcs. lT v,afl 1913 r. n ropoge Tyre n r{HreJrJlureHr-'rofi ceure. oreq 6r,rn nayunrru pa6orur{KoM, BrrocJreAcrBr,rr{ upo{eccoporr
rrcuxoJrorrrr4 Mocnoncnoro yHr{Bepctrrrera, Marb rrpetroAaBaJra Jrrrreparypy.

B mnonrurre roAr,r A. E. Cenepurrfi ynuexaJrcfl acrpoHouraefi u 6wi a"rii-
EBrM rIJreEoM noJrJrefiTr4na na6nro4arenefi upu MocroncHonr o6rqecrse rro6ure-
refl actpouoMr4r4. ognonpelrenno (1928-1931) pa6otan na6opanroM rpaBlr-
Iterpuuecxofi la6opatopltu 1\4ocxoncxoro uccrreAoBareJrbcHoro r4Hcrr.rryra
ne{rn.

B 1931 r. flocryru4r s Mocxoncxufi rocyAapcrBeuurrft yur4Bepcr4rer, no-
ropuft^y^cuerrruo Bafiouqrar n 1935 r. z 6rrr rpr{Hflr B acrrr4paurypy Axa4err,rrar
nayH CCCP, a BareM rail,r xre npomeJr gonrbpanrypy. Eure B cryAeHqecKrre
roABr Haqar A. B. Cenepurrft cnorc EayrrHyro AeflreJrbHocrr s o6racrr.r reoperrl--secfioft actpo{raaunlr, rAe r4M rroryqeHbl Ba]r{Hbre peayJrr,rarbr rro r4ccJre4o-
BaHrrIo Bl{yTpeH}rero cTpoerrr{fl 3BeBA.

B ro[br Be.nuxoft Ore.rec:rseuuoft sofiHr,r lg41-lg4b rr., Haxo[ncb
B DBar(yallr{u n Cnepgnoncxe, Augpefi Eopuconr4q BbrrroJrHf,n 6o"nr,ruyro, orBer-
crBeHHyro pa6oty Iro opraur4aaqura Iocy4apcrneuuofi ctyrx6r,r BpeMeurr, croJrb
sax{Hoft B Te rpyAHbre BoeHHbre AHr4,

flocne oHoHsaHr4fi softurr BcraJr Borrpoc o coBAaHr{r{ uonofi, conpeueuuoft
acrpo{uar.ruecxofi o6cepnaroprlrr, r(oropafl [oJr]r{Ha BaMeur4rr, paapyrrreHHyro
or(KyuaHTaMr,r o6cepnatoprrro B CraMeraee.

Erqe oceur,rc 1944 r. n [tprrnry HaqaJrrrcb pa6otu ro orpeAeJreHrrro Mecra
'c Ha[JryquIlMIl acrportJII4MaTrlSeCHraMra yCrIOBr{trMI4 IJIfi CTpOr,ITeJr],Ctna uoBoft
o6cepnaroprara. 71 Augpefi Bopracoruu 6rrn anruBnulr y.racrur{noM arlrx
pa6or, rrpoBe[E ABa ceaoHa B Er(c[eArrr{rrgx, qro B To BpeMfl 6r,rro ganexo
He JIelftr{M AeJIOM.

Bcrynraa s 1946 r. B mrar Hosofi ttpuucxofi acrpo{raauuecxoft o6cepna-
loprrrr AH CCCP, oH yqacrBoBarr r(aH B BoccraHoBJreHrrrz o6cepnaropiz n
Cr,rueuse, Tar( rl B crpor.rreJrbcrBe rosofi slilua.z Eaxuucapafl, rAe retrepb
rraxoAr{rcfi rroceilofi Hayunrrfi, r,rssecrubrfi Mnorlrl\f acrporroMaM Mr,rpa. Sgecr'xarx4uft r(aMeHb rr Halr{Aoe [epeBo rroMHflT Angpen Eopracoruua, troBceArreB-
ur,nru aa6oraMl4 14 ycfiIrtttrv-r4 noroporo ltprrrrcxan o6cepnaroplrrr craJra oA-
Hofi rae rpyuuefirulrx B MI{pe HaH tro ocHarr{eur{ro 6onnmuurz reJrecnorraMr{,
paSJrr{qHbrMrl, B ToM qr{cJle Honefinrr,utlr, cBeronpI4eMHrIMII yCtpOfiCrnair,rr,t,

'opeAcrBaMr{ Bbrql{cJlr{TeJlsnofi rexur,rr{r4r, TaH rr rro rrrupore reMarrrnr,r ECCJTSISB&:



sr4fi, oxBarbrBarou{efi Harr6oJree arryaJrbrrbre rrpooJreMbl coBper{eHHoft acrpo-
Suaunu.

B L949 r. ou 6srr HaBHaqeH BaMecrr{reJleM Al{penropa, a c 1952 r. ra 4o
Rorrqa cBor{x 4ueft ocr:anancs 6eccueHubrM ArrpenropoM o6cepnaropun.

B Cunreuae A. E. Cenepurrfi uasan Becrrr r4ccJreAoBaur{fi uo noaofi 4nr o6cep-
Baroprrrr rerrarr,Ine - {raaIaHe Connqa, ,[,alruefiruee paBBI{Tr{e DTI,I ltccire-
AoBaHr{fl noJryqr4Jrr{ s Hosoft o6cepnaropr{r{, rAe AJIrI aroro 6r,rna cosgana
MoqHafl rlHcrpyMeHraJrbHafi 6aaa. BuepBbre B namefi crpaHe A. B. Cenep-
IIrIM coBMecrl{o c corpyAHranou Tlucrutyra fipr,rcraJl;rorpa{lrra A. B. Irarr-
BaproM 6I,IJI raaroroBJIeH yaHouonocnr,Ifi uurept[epeuI{I{oHHo-noJIflpIrBaqI{-
ounnrft cnero{lurnrp rr ycraHoBJIeH Ha BHeBarMeHHor{ Hopouorpa{e. I4u
BrlepBI,re peaJrr4SoBaHbr KoJr[secTBeHHbre crreKTpaJIbIIbIe r4ccJleAoBaHI4fl COJI-

HeqHr,rx B0rrbrrrre( rr Apyrr{x Hecraq[oHap]Iblx rlpoqeccoB Ha colnqe. cuex-
rpaJIbHbIe IrccJIeAoBaHr,Ifl lrecralll{ouaplrblx trpoqeccoB 6suu ycuerrluo Ao-
rroJIHeHLr Kr{HeN[arorpa{n.recxranra rrccJreAoBaHr{flMI{ gnurnenr.rfi co.nneqnoir
rrJraBMr,r B ryrrax Jrttnlrv BoAopoAa H". B peByJIr,Tare 6r,rnlr aapeu4crpl'rpoBaHbr
6rrcrpr,re ABI{}r{eHI4rr B corHesnbrx Bcrlf,r[IHax, rtoropbre Ao aroro crII4TaJrIrcr,

BcerAa craqr{ouapur,rr,rr.r o6paaoBaHr{flMr{. CracreMatusecr(I{e r{BMepeHlrfl l\{ar-
rrr4Trrbrx uoneft ua Conuqe troBBoJrr{Jrr{ Br,rflBrlTb recHylo cBflBb BoBHIIHHoBeHlrfl.
BcrrbIIIreK c xapanrepur,ruu oco6eHHocrflMrr MarHr.rrHbrx uonefi, 'Iro 6rrro tro.[o-
Eterro B ocHoBy MeToAr{r(r{ IIporHoBr{poBaHr{fl Bcrrbll]reH, a 3To rrMeJro oco6eurro.
BalHHoe BHarreur,re 4rr o6ecueqenr{fl paAr{aqrroHuofi 6eaouacgocru rroJreroB
ItocMoHaBToB.

Pa6orrr A. E. CeoepHoro ro {uauxe Connqa 6rrnu nnrcoxo ol{erleHbr Ha-
yuuoft o6ulecrneuuocrt,Io lt CosercHulf rrpaBl{reJlbc:rsoM' B 7952 t. 3a

ctrer(rpaJrbHbre rrccJreAoBal{I4fl xpolrocsepublx BctrbIIrIefi oH BMecre c 3. P. Myc-
reJrer\r 6nrn y4ocroeu locy4apcrneuuoft ilpeMrrll CCCP. B 1958 r. rae6pau,
qleuoM-HoppecrroHAeHroM, a B 1968 r.- geficrnutenbHblM qrleHolr (axagelur-
Holr) Axa4eMIlII HayI( CCCP. B 1973 I. B cBfl3l4 c 60-netraeu co AHfl po7fiAeHl,Ifl

u aa 6ontrulIe BacJIyrLI B paBBI4rI4rd HayHI4 A. E. CenepHoMy npr{cBoello 38a-
nrae lepor Coqraanucrlrqecnoro TpyRa.

flo saMrrcry A.E.Cereplroro rr ro upoexry, paspa6oraulloMy nplr ero
aHTI{BHoM yqacTI{I4, n Hayuuolt uocrpoeu Irepnufi s Haurefi cTpaue 6aruen-
Ebrfi coilHerrnr,rfi rerecHorr, BBeAeuru,rfi n axcu,nyarartrI4ro s 7954 r. Peroucrpyr'r-
porauuufi I{ Mo[epHI{BI{poBaHHbIft n 1974r., aror reJlecfiotr craJl oAHpIM

I{B l(pyrrHeftruraX B MI{pe. flnOcrr,re BepKaJIa IIeJIOCTaTa I4MeIOT AI{aMeTpLI
120 i 110 crr,r, rapa6oiluqec1oe rJlatsHoe Bepnairo - 100 cu. Bce aepnana
rrsroroBJreHbr rra cr4TaJrJra r] Macrepcxoft o6cepnaroptttt. 

'B- ocraulolrl{e reJrec-
Kotra BxoAflr: [Byxryqenofi cneHrporpa{ (4ucuepclrr 0,1 A/uru); AByrr(auarlb-
nr,rfi lrarnurorpaS AJrrr perr{crpar{rrr4 MarHr{THbIx rIoJIefi, ryqeBblx cxopocrefi
r{ fpltocrrr oluoBpeMeHHo B AByx nro6rrx ctrerTpaJlr,Hr,rx JrI'rHI'Iflx; BaHyyr'IHbIIr
cnexrporpaS (4racuepcun 0,2 Ahru); 4aofiuofi cner(rporerluorpa{ AJIfl norly-
qeurdfl uso6panreuran Connqa B [Byx cilenTpaJrb]rblx JrIdHIltrx o[HoBpeMeHHo'

Trrcss[ qacoB rrpoBeJr Augpefi Bopuconru r ua6.nro4eul4flx Ha aroM re.rlecxo-
re. Oguulr ua uau6onee BalI{I.IbIX peByJIbraToB, [OilyqeHH],Ix C trOMotr{blo

aTolo TeJrecHoIIa B IIocJIeAI{ee BpeMfl, trB.rrr{eTcrI o6uapyxreuue A. B. Cenep-
HbrM c corpyAHr4r(arun o6cepnaroprru B. A. HotoBbIIvI I4 T. T. Ilauort tno6anr-
nrrx ocqr.r,trtt1ufr. Conuqa c nepuogoru 160 ltuuyr'u alru,nztygofi 10 xu-
Sror pesylbTaT Bapell4cTprrpoBau B HasecTBe oTKpbITI{fl locygapcraeHHl'IM
r(oMrlreroM no AeJra\,I uso6pereulrft ra otnpnrtufi.

flocle Batrycxa flepBoro coBercxoro rrcxyccrBeuHoro crryrHraxa Seltlu.
o6cepnaropufl Bxilrosr.{Jracb B ua6lro4eurafl ctryrHr{r{on. floagnee tro l{rruqrra-
rune A. E. Cenepnoro r{ nprr ero ar(rr{BHoM yqacruu 6rrnu uasarbl Ha6JrIoAeI{I{E

AaJreKr{x rdcr(yccrBeHrrr,rx o6r,erroB - JryHHbIx r{ Me?firIJIaHerH},Ix aBToMarI{-
qecxr{x cranqufi, BoH[oB, B o6cepaaroprrr4 6blJra paspa6otana MeroArlr(a o[e-
parr{Brroro olpegeJreHrds ne6ecnr,rx HoopArrHar ranllx o6texros rd Ha ocHoBe.

arux pa6or n 4ansneftrueM 6bur coBAaH qe.nrrfi HoMrJIer(c craHIILrfi AJIfl rar(rlx
ua6rrc4euufi.

A. B. Cesepurrfi cylteJr trpaBr{Jrbrro orleHr{rb trepctrer(Tr4Bbr rr BoBrroEtHoc-
Trr BuearMoc$epuux acrpoQuauuecfirrx r4ccJreAoBaHrafi o uorrouqbro ltooMrl'reo-
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Hofi rexHr4nrr, rr yxie c Haqaila 1960-x roAoB rro ero r4Hr,rqrrarune o6cepnaroprrg
'aHrr{BHo BKJrroqr{JIacr r pa6otlr tro BHearMoc{epnoft acrpoHoMrrn. Coa4anirue
troA ero pynoBoAcrBoM 1r trprr ero JIuqHoM yqacrur,r upu6opu yctrerrrHo 6y.rH-
qr,roH_rr-p-o-BaJrr4 Ha trepBr,rx (6ecuu;rotnux) nopa6nnx-ctyrnunax, Ha lrecfioJrb-rux TICB ceprru <Hocuoc>, na <Jlynoxoge-2>i, na <canrcre-4>t, ua Br,rcofioalo-
refiurrx cnyrHrrr(ax <flpornoa-6, -7r>. c noMoqbro arrx opr6opoB rrpoBoAr(-
;rncr {oromerpuqecnue u ctrenrpaJrrnrre na6.rroAeHrdfl painruu-rrx o6renroa
u {ononrrx trg{e_q n ylsrpa{uone:ronoft o6racrra crrexr}a.

B nrapre 1983 r. Ha Bbrco*oanorefiuyro op6ury [auoreft 200 000 rru)
BbrBeAeHa acrpo{raauuecHafl craHr{rrfl <Acrpon>, ui noropofi y"rrrorra"
yrr,rpa{uonerorrrfi reJrecnor c Ar4aMerpoM rJraBHoro aep*ara s0 crrr - fipyrr-
:nefirnrafi B Mxpe r4B BbrBeAeHr{brx Ao crlx Irop g rocofoC. Tenecxou trocrpoeur-ftprrucxoft acrpo{uaz.recxoft o6cepraropr{rr coBMecruo c Eropa"u"i"ot
o6cepraropueft AH AplrccP_npmyuaciaupfl[a rrpoM],rrrrJreHHbrx npegnpurrufi.
B coa4anrnn cneltrpoMerpa 6o.rrrruan ponf npuniAJrex{r{r Mapce"nrcxoft .rra6o-
paropr4r.r ftocMr4qecl{ofr acrponolrun ((Dpauqux). 3a qerr,rpe roAa c noMontrbK)
<Acrpoua> troryqeu 6orrruoft o6reu'yrrxarunofi un$opuaqurr no yJrbrpa-
$uo;reronrru ctreHrpaM BBeBA pa3Jrr{rrHbrx rr4troB, raJraxTrirn, HBaBapoB, Ty-
uannoc, efi, Souonux uo;refi Mresnoro flyrra, HecltoJrbl{r{x noMer, B Torvr sucile
or(oJro 200 crertpoB noMerbr lannes. OCo6o cJre4yer orrvrerrrrb na6nro4enue
na <Acrpouel Caepxuorofi, rcur,rxnynrreft s BorrrxbM iVlaren.nanosoM O6raxe
B ltoHr{e {erpann 1987 r., u uoryseHr,re ee ynurpa6r.roJreroBr,rx cilexrpoB.

3a coa4aurae ynr,rpa{uo,ueronoro reJrecmoua u troilyseHHhre pe3yJrr,Tarbr
IICCJIEAOBAHUft A. B. CEAEPTTOMY B- 

-COCTABE 
ABTOPCHOIO KOJIJIEKTIIBA trPI4CYE(-

.geua locygapcrBeuHar npeMrrr CCCP aa l9B4 r.
Bamnar p^oJrr, B opranr{aaqurr BHearMoc{epurrx r,rccJre[oBaHuft upuraAne-

nrana A. B. cenepuoMy r(ax rrpeAceAarenro^Iiayuuoro coBera aH bcCp'no
npo6neue <Buearrr,rocsepHafl acrpouolrma,l.

Hayunrre.eacJryrr. A. B. cenep-u_oro troryqurrur rrrr4por(oe Melruy,apoArrog
trprr3r{aHr{e. ou 6un ar(aAeMr{noM-MerxgyHapoguoft ax-a4erru acrpoHaBTr4ntrn retrlrureucxoft axa[eMr{rl HayH, rrJrerroM-ItoppecrrouAeHTor' fafi4"ou-
6eprcnofi aHa[eMr.rr4, rrJIeuotul Hoponencnoro acrpoHoMr{qecHoro o6qectra(Aurnna), trorrerHbrM Aor(ropoM yHrrBepcr4reroB Hrro-r(ac.rra u Bpoq.nara,
B resetrr,re ruecrrr,]rer 6rrn Brrrle-npesr4,qeHroM MexgyuapoAHoro Acrpo-nouurec-
xoro Coroaa.

Ilepy A. B. cenepuoro upr,rHaAJrerxur 6oree 270 ony6ru*oBarrHr,rx pa6or.
B reseHr.re 35 rer ou 6rrn orsercrseuubrM peAar(ropo, otr{ruu"rrn Hpur*cxoii
acrpo$uaravecxofi o6cepoaropr.rr.r>1. Mnorr,re-ro,qbr on 6uro sreHoM peAxoJrJre-
rraft 6ronrerenfl (corueqr{bre Aaur{bre)), xyprrarra <Solar physics> L'gpy"r*
usgarrvfr..

Bo;rrr,ruoe BHr4Manr4e yAeJrflJr A. B. cenepuufi uogroroBr(e HayqHbrx HaA-pon. Bo.nee 25 ero yseHr4xoB, ftaH coBercnrrx, rar( rr r4HocrpaHHr,rx rpam[aH,
ycrlemHo 3atr{I4Tr{JII4 r(aHAI4AarCnr,re rr Aonropcr{r4e Ar4cceprar{r4r.r, craJrr,l r.rSBecr-
HEIMI,I yqelIr,IMI{.

A' B. Ceaepur,rfi uptauraMaJr ar(rlrBHoe yqacrrde r o6rqecrneuuoft mraeura.un ueoguonparH_g wz6upanca qJreHoM flnrancxoro ropxor\{a n Eaxuucapafi-
cxoro pafrxolra, Itprrucxoro o6nolta KoMtraprr4r,r Vxpar,rurr, AetryraroM }tpuru-
cxoro o6nacrnoro Qonela HapoAHbrx 4enyraron, 

-6"r, 
Aurre"arou XXII nXXIII c.ueBAoB I{IICC. 3a 6onrnrofi BItJraA B pagBrrrr,re Hayxrr rr rroAroroBny

HAYqHI,IX IIAAPOB I{AIPA}I{AEH MHOII,IN{I{ OPAEHAMI4 
'T 

T,IEAAJIflMI,I COgETCTOTO
Corosa, a ra*,n.e 6onrapcxr,rlr opAeHoN,r Hrprrra , Ma,poar" I creueuu.vrren r,rg ?nr4gHrd xpynurrfi yueurrfi, nu4irorquficr op"urrrurop r{ayxrl,
cBerJrafl rlaMflrr, o r(oropoM HaBcer,qa coxpaHrrrcfi B cepArlax Bcex, r(ro ero
.]3IIAJI.



trIasecrur
opgerra Tpygosoro I(pacnoro SHaMeuu

ltprrmcnoii acrpot[uau'recnoft o6cepnaropuu

TOU LXXYIII

VreeTtucleuo r' ne4aru
OpO eua Tpy O o e oa o Kpact rc eo 3 namettu

It p atlw cn o il a cr p o $uau't e cx oi' o 6 c ep e ar o p u e fr'

Anaoeal,uu naYn CCCP

PeAaHroP IO. 14, E@Pexoe

PeAaHTop I{sAareJrr,crBa D' C' Ilaetunoea
XyAox(ecrBeHHLIit pegaxtop M' JL Xpatn4oe

Texrfiqecrufi penanrop JI' 14' I{gnpuanoea
I(oppenropbl H. E, Ta6ocoea, Jl' A' Croil'mtna

r4E N! 37185

Clano s ua6op 04.11.87. IIoAnucaHo fi rreqarl4 10'06'88

T-L}}Z4. (popMar ?0X108t/ro. EytYIara rtrrrorpaocHaE N! 1

IapHi'rrypa o6Ltrsos euHa E. Ile'rarb Br'ICoHaE

ycr. ne.r. l. 20,3. Vcn. fip. orr. 20,48. Yq -lIaA' rr' 21,6' Tupax 050 ofta'

Trr. Balt. 1211. UeEa 1 P. 60 x.

OpAena TpyAonoro }tpacuoro SHaMeH[ r'IsAareJrbcrBo ((Hayfia])

1fi86r!, ICfI-7, MocHBa, 8-485, Ilpo6colo3rtaE yr', 90

2-g tianorpa$lla rlaAareJlbcrBa ((HayHaD

121099, MocHBa, I-99, Ily6ugcruit nep', 6


