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tr{. BypraruenB.

floryveuu a6cororsrre.cuerrposoronerpuqecfiEe 
AaEEBre AJr.E c,epxrurauroa a cyg (A2 Ia)o Per (F5 Ib), 1 Cyg (Fg Ib), p Cas 1nA Iap) r cnenrparrBroM uutepnaue BB00_Z5E0 A c paape_ItreEueM oro'uo 30 '4" rlponegeuo cpaB,e,ue na6rrogaeuoro pactrpeAeJre,ufi o,eprutr B ctre*rpax8Be3A' IrCtrpaBneEEOrO Ba BJITTEEITe MeTfiBBeBAEOTO fiorJronqeEtrE u trorJloqe rlug. B lrllilIlfix E UO-rrocax' c reoper4lecfitr paccsr4raEEuu Ilapcoucou u,ivlzxanaco*; ;;;;;", rraogeneft aruocsep..{nx nepelreuuot aaee4rr p cas noayue*" oqar*u MexBBesAEOrO fiourorqe,rr x Ar:0/n,g5,

TIBMeEeEEe reMlreparypbr-- B rlpeAenax 400 K, <$ororuerpusecnufiD pag,yc aBeBA'r uBMeE,nr-cs. sa 200/o n 1,974-1977 n.
ABS.LUTE spECTRopI{oroMETRy oF FouR 

',*ERGIANTS, 
bv v. r. Burna-sheu.- Absoluto energy distribution in..the supergiants spectra aCyg 1e2 Ia), * per (F5Ib),-1 Cyg_(F8 Ib), p Cas (F8 Iap) within the spectral range from 3300 to Z5S0 A and withreso'lution 30 A has been carried out. These absolute spectrophotometric data, corrected forthe interstellar absorption and-blaaketing-effect are being 

"o*prr.a-to the energy distribu-tion calculatedby Parsons and Michalas fir the supergiants mod.lr. During the observationalperiod the variable supergiant p cas variated within ih. li*it, 
"rooi 

aoo K for the tempera-ture and 20/o for <photometric> radii.

oAou* rrB MeroAoB onpeAeJre,tr.E TeMtreparyp ,n B,,aqe,rr.E ycnope'ufi c,Jrbr rff_)r(ecra rra troBepx,ocrrr sBeBA .EBJr.flercfi cpaadeune urOrroni"*oro pactrpeAeJre_EI.E alreprrr, B r(x c,'enrpax c Teoper,nqec*,n paccqurarrr{ErM c rroMoqblo lro,qe,reiarltoc$ep' o4nano B trpl{Jromeuur x gBeBAaM sbrcoKoft cBerm\{ocrtr aror MeroArrptrMerrfiJrcf rre qacro, TaH na*, c o4noft cropoHbr, AO rreAaB'ero BpeMeEu re 6rrnopacqeroB uo4eleft arruoc{ep cBepxrrmauroB, c 4pyroft - HeAocraBano na6uro-AareJrbrrErx AalrEbrx' B qactuoctu, a6co.rrrourbre cueftrpo{oronrerpuqecmtre EBMe-peHu.E trpoBoAuJrucb B orpaErrqeEr{oM Atrauasorre 4rzn norn u.ilu cEeAOCTaroq_EbIM paBpeEeEtreM' npoMe roro' He 6cqr/Ja yqrrblBaJrocb BJrr[.flHr{e Me}fiBBeBArrororrorJroqe*rra' floarony _y:lr ope4.rurrt"rb rr,repec Aorl.Jrrr,reJrbrrbre ctre*rpo-{oromerpuuecHne ua6.rrroAerrr{fi 4axe rp*trx, AaBHo trByqaBmtrxcfi BB'BA.A6conrorsar cuenrpo{o"o-erpna 
"irp*"r"u"roB * Cyg (A2 Ia), * per (F5Ib), t cyg (F8 Ib) rr -cas]^lg_I"iia*,ra 

BhrrroJrrreHa a tglZ_tg77 m. n ltp*nn_cxoft acrposuazuecnofi o{cgnp^a10nrrrr c troMoqbro oA,O*a,arr'rroro cfia,uovro-qero cnenrposoronerpa co:68 [1-B], ycrarroBrreE'oro Ha ib;';#;ir"JJ#:cnoM reJrecxoue. A6coJrror,a.fi Hanu6ponna, yqer arruoc{epuofi encruuxquu cAe_Jrarrhr MeroAou a6corrornoft cuerrpo-60ro*rerpzu, paapa6,ra*Ebr* B. B. Huno_EoBbrM tr trptrMeE.EOMhrM B ItAo yxte i ,eseuze nec*orinux ,,er f4,5]. B xasecr_ne a6conrorsoro ,r=11[1 qnr"; opir"r, a, Lyr, pactrpeAerrertre aueprutrB clreKrpe noropoft , ::yjT.1ratrEoe'iepeqeuxo " X rf 
"ro,ioffi" f 61, "ffiJ;1:troJrb,yercfi coBorcnrrn{E na6.rrro4arenxni. ho.rryr.", -a-uril;;';ar;;#";;

pacrpeAeJreE,tr a*epru, B cner(rpax BB.BA , uureprar" dgoo-zss0 A ;;ffi;;ErreM or(oJro 30 A' B ra6n.7 ,prt o4rr*'rrr,orop_ur cBeAeEE.E o ua6.rrro4a,,rr,xcfiBBeBAax, BBfirhre rrB Hararrora BS [Z]: no*epa ro'BS, ;;;u;;;, KoopAEEarEr AJr.E2000 r', raranr,qec*rre fioopA,Har'r u ctre*TpaJrbrrhre KJracc,r; npoMe roro,B trocrreArre* cron6qe yr(aBa,o qtrcrro 
"ro"rogui"n;;;p;;;, fiorAa orz 6nrnrBbrtroJlEegbr. Befirsrnbr V, B - V, IJ _ B sa.Erbr ra xaranora [B].
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cuepxrr.panT p cas B orJU{qUe oT ocraJIr,lIbIX 3Be3A, He IlOIiaBbIBaIOU,r{X 3a-

,r""rru'I{Br[eHeHIrrf 6necHa, AaBrro r{BBecr}Ia HaH neperle}]Ha{: SnaceHu.s 6recna

tr rlBera, npr{BoAr{Nrbre Arfl Hse B ra6r. 1, oruoc.arcq H 1963 r. ,I[nn BBesA trOoroflH-

,oao 6o"ana B ra6JI.2lprrnogargfl peByJlbrarbl Ha6JIIoAeI'II4ft: AaIIbI cpeAgEe II3

Hegr(oJrbnl4x oIIpeAeJIeHI,Ifi arra'reurlg lg EX, 1.Ae lfolloxpoMarl{seg1afl OCBeqeH-
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Jrerrr,rft sHepfrrrr c reoperr{qecxr..pacccratanrlr,tura fIapconcou t9L r MTiI::3-Y
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,46*i*rrut urx reMneparyp u a{{exrr{BHr,1x B,aqeguft yc1ope,r4tl cI4JIbr rfl}r{ecrrr'
^ ^flnq 

vrreTa BfluflHr{fl }re}f(3Be3Ar{oro llorJlolqerlr{fl lrctroJrbBoBaHa cpeAH.sfl npI'I-

urrTrr6op4a, T a6ynrpoBaHuafl C'rpafixrucoru [11]'.----"-Ctsi-Tir6rr4u.onon 
pacnpeAeJleHr.le DHeprrrr{ trpr'IBeAe}Io rla pl.c. I (xpu-

nan l). -Mrrrruuurgrroe ,o"rio*,eirne B-o^6,'racru Mleqnoro_flyrl{' IAe }IaxoAllrcfi
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3300
3325
3350
3375
3400
3425
3450
ocl c
3500
3525
3550
3575
3600
3625
3650
3675
3700
3725
3750
3'.175
3800
3825
3850
3875
3900
3925
3950
3575
4000
4025
4050
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4100
4t25
4150
4175
4200
4225
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4350
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_0,g8ri

-0, 991
_0, g8g

-0,977
-0,964
-0, 969

-0,961i
-0, 973

-0,961
-0,937
-0, B3B

-0,770
-0,727
-0, 70Ir

-0,690
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-0 ,714
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-0, 
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-l ,624

-1 ,629

-l ,6tl
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-{,590
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-l ,477
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-1 ,280

-1,253
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-l ,187

-1,2s8
-l ,267
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-1 ,1oB
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-7,731t
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-l ,lo5
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-l ,079

-1,482
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-1 ,349

-1,300
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5300
ADAO
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D,),J
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s475
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bo/D
5700
5725
5750
5l lD
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6000
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6175
6200
6225
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ozlD
6300
6325
6350
6375
6400
6425
6450
6475
6500
6525
6550
6575
6600
6625

-0 ,845
--0,855
-0 ,870
- 0 ,863

-0,864,
-0 ,865r

-0,869
-0,880
-0,892
-0 ,887

- 0, B9ll

-0 ,896

-0,900
-0, 900

-0,907
-0,90,1r
-0,909*0,917
_0,920

-0,927
-0, 929

-0,93.',r
-0,938
-0,9,t12
-0,1)47
-0, 951t

-0,956
-0, 963
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-0,975
-0, 981

-0, 986
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-1 ,369
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-l,:170
-1,374
--1,368
-4.,3b7
-1 ,1169
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6650
6675
6700
6725
6750
677 5
6800
6825
6850
6875
ti900
6925
6950
6s75
7000
7025
7050
7075
7100
7 125
7 t50

-1 ,135

-L,j'40
-,1,,,1,45
-!,,1,51
-1,L56
-1,159
-t,166
-1 ,165

-7,L75
-1 ,1.65

-t,185
-1.,186
-1 , {88

-L,L96
-l ,201

-l ,209

-1.,221
-L,227
-1,229
-L,2:J7
-1,,240

-1,242
-7,249
-7,248
-1 ,258
-1 ,268
-1,269
-L,284
-1,,268
-r,2Br
-1,295
-1,:104
-1,295
-1,293
-t ,300

-r,31.2
-1,311
-1 ,308
-tt ,312

-1,328
-r,345
-1,339

-1 ,386

-1 ,397
--1 ,390

-t,403
-L,1tol
-1 ,405

-1 ,408

-1.,405
-1 ,417

-7 'tt10-l ,477

-1.,420
-1,424
-1,431.
-t,44i
-1 ,442
*7,41+3

-1,446
-1,455
-1.,464
-L,1t5B

7175
7200
7225
7250

7300
7325
7350
n tnl

7400
7425
7450
7 475
7500
7525
7550

61
62
63
64

-L,241
-r,246
-1,243
-L,252
-1 ,261

-1",271.--7,2'[1t

-1,279
-1,282
-1 ,282
-1 ,291

-t ,298

-1,304
-1 ,293

-1,300
-1 ,300

0,004
0 ,006
0 ,003
0,005

-1,338
-l ,345

-t ,336

-1 ,344

-1 ,356

-1,358
-1 ,347

-1,351
-r,357
-1 ,359

-t,366
-l,372
-1,370
-1 ,377

-1,381
-1 ,389

0 ,00s
0 ,007
0 ,007
0 ,004

-1,468
-7,49L
-l ,466

-1 ,468

-1 ,48.1

-t,492
-1,487
-r,489
-l ,497

-1 ,503

-1,503
-1.,502
-1,502
-1,493
-1 ,502
-r ,508

0,006
0,008
0 ,008
0,005

[eJrerrEbrfi ltornnosbr[r [{5] no trpuEaAJreffiEocru aBeBALr r( accoqtraq,Eu cyg vII
MoAyJrb paccrorrEEfl paB-eE ryg- M,:8m,20. Ilcronlaya aro Brlarlegue, trO

trDEBotrtrMbrM B crarb;x IlZ-L4l rpa{u*aM otrpelleJle'o cpeA'ee B,aqeuuo iIB-

;fiil;";;;;; ar_r-:0*,0g, ooyo"osiexsoro Me,r(BBeaAEbrM trorJrorq,erreM.. 3ro

BgaqeHuo trpgMepHo CgOTBSTCTByOT trofJIoqeIIEIO B BtrByaiIbIIoft O6naCrZ Av :
;-F,25. -liopp*qr" Ba trorJroq,og6e B Jrugtrfix lrpotrBBo4ega tro AaHEhr* UTi-
{opRa tt6]. Iiiu cpaB*e,trtr reoper,rrec*oro pactrpeAeJroEtrE alreprlr,, ocEoBaE-

Eoro Ha Cerl(e MoAeJIeft Mrxalaca, c Ea6JIIOAagM6IM UCIIOJI6S9BaE9 Bnaqeutre ilo-

raprr{Ma ycfiopeHtrE;il ;ilecru lg g :"L,54, olrpeAerreHr{oe Ta{{apa t171.

Cpanrouue tro*aBaJro, qro Hauilyqmee co",lactre Ea6Jir.AaeMoft tr reoper,rrecnoft

npnBbrx [ocrrlraercfi, *"-"p"kflrb a{{onrtrBEyro reMneparyp} BBo3[br I, :
--f OOgOk 1O : O,Sb;. Peaynirar cpanreuun rofi aBaH n sepxueft uacrtr pEcyHHa'

o pu.. Ha6trcAaeuoe pactrpeAeJrerrtro oHoprtrtr B CIIeI(rpe arofi BBeB,qbI IIOKa-

,u"o *, pii, Z. d'r"p*"rt ra-c,rr.pucy,Ha, BAoilb rop,ao*raJlgofi nruun, YHfl-

auru Opeggfifi omtr66a IIptrBoAIIMbIX sgaqegnfi AJIE OTASJI6EEI1 OtreI(TpaJIbEbIx ug-

;il;r""; Xexr,,rano,nr u hro6er.o* [tBl rpouege,a {orl'Iqa{nuecnan {otolaetpur
CnouJrerrtrfi, n r(oropoMy trptrEaAJlex(I[r ATa BBeBAa.^3{"{enruuttble [JItrEbI BoJIE

trprrMerrffBmeftcs cucrertrh ?',r* :'4200 '4' r l'16 : 6400 $'-,trt troryr[eElrofi uMtr

oI{eHHlI troftpaclreEtrn Ea2-6a*:0',1 ro cpo4roft.HPgno4 Vut{op4a trorJloq'elltre

,-u"'v"u"'oft o6ractu-ioita'srset Av : 0\r?4' r(oa{Suque'rrl trorrloqeuug
* o""ir" n;1g a Per oupene.nsnucr Mur{opgoru U6J r Pogpurecoru [19]. Ha pucyune

rrona3alrbl Blla11erluf Ig Et", ucEpaBJIeEEbre Ba Me)I(BBeBAr1oe trorJroq,eulle u troIJIo-

q,e'tre B rrr{Htrnx , "o,?o-"r,i;;f;;;" 
Po4pureca (npuaar 2) n no gauunrvr Mnn-

rlopla (xpuaar 3). CoroctaBJleElle orffx I(pIIBbIx Aaer IIoIIflTI{e o rosuocru trpol[B-

BoAr,IMbrx pe[yHqrM.''Hautyuure"e 
CorJIaCtre Megqy CKoppeItrtrpOBaEIIEIM na6nrO,4aeublM u reope-

Trrrreo11lrM pactrpeAeJleEllfiMtr Ageprrfl Aaercfi MoAeJIbIO C ?, : 6600 K u lg g :
: Z,+, Srra a"aseullg HecItOJIbnO ornUqarOTog OT otrpeAeJIeHIIbIX IIapCOUCOU

T":6350 K, Ig g :1,7 [9], oAnaHo cJleAyer orMerl(rb?..qro BEaqeHtre reMtrs-

Darvor,r. oupetreJregrroe r{M }fle IIB uenyue"ur rpo{u.reft BoAopoAEbrx JrnEivfr',

io"ruur'ra" 6G00 f , [pr{Merrogtre MeroAa trogtrBaqrrofgoro paBEoBeotrfi a JruHEfiM

;;;;;*. "p"i.,io 
n 6oree BbrcontrM BHaqeEEflM 1g g. Tanuru o6paaou, uo-

ilyqeggble rIaMI( oqeg;gifi. Te fr lg g MOrI(Eo csETarb CpaBEIlMbIMtr 'tro roqEOcTE

c oqerrHaMr? troJIyIIaeMbIMII npE l{ayqeElItr cueftTpoB o BbICOKUM l)aBpemeEtreM'

6

ArrrHa"
BOJIHbI, A c( Cyg c[ Per 1 cyg [flHEa.

BOJIHbI, A cr Cyg ct,Per I vCyg
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Puc. 2. Pacnpege;reur.re aueprrrr.r o cnenrpe a per
-I - Ha6rro[aeMoe pacapc[eJreHue 1g26 r.: z _ c vqe
rocax u n,Hunx r1-il, ;;:";*",r4;";"-;';;J#ff#:il'J.';T:;""[""H"J;"X;";"I""H,*fffi;?
u Jrrt]]tlfix L16],, Av:0m,2L, 4 - Mo[err, lg], Te:6600 K, 1g g : Z,+

1g

- /,0

-z,o

dtua ni00 750q

L,A
Puc. 3, Pacnpe4enenr4e aueprrrrt B ctrer{Tpe a Aqr
J - HaoJrroEaeMoe pacnpeEeJrcHrre, ffroJrb !g74 t.t 2 _ . vqproM
B norrocax rn u,r,,,i 11er, ;;':';,ti,iii,i -"J;#;;,}JT #'#?:'tro;:' "f1o,u.""" u rorJrolqeulra

l'",-""":lii1f"':Jf Ti:l5la:ifl :t""'^:H:ffi ".',ffi-""""'ffi rttir,';#ff .";ff :tro*pacrreEtre En-v 4Jr.E o6Jracrtr He6a, rAe pactroJro*-e,a o Aqr, [o paccrof,ufi500 rc Ee trpeBhrrrra 0-J. [p;r;;;";'n oorop" ar*# Jo'izn B*ase*vn Ea_vlJIff mapoBbrx cfiotrJreuuft' pactroilorfieEEr.rx B aroM ?fie pafioEe, rore6lrcrcs or0m,0 4o 0m,02. Momuo cqurar. paayurofi oqeuxofi 
-!or'o 

eq, Beruqu,y MeE(-BBeBAEoro tronpacueur s E n_i _-- d,iiS ia r-It ; J fl .' tiop"rrnec*oe pactrpe_Aeneuue auepruu B ctrerrpe AJrE Molenu c T": SaOti X-" ig S :1,, ;;;;;;_



-2,0

Jtoo 4rau

Pvc. 4, Pacnpe4encHlle aEeprrlr'I tl cncntpc 1 Cyg

7-flaoJlloAacMoepactrpeAcJIeIIIlc,1977' ,.,2-cy.qeTolltl\Ic,fi3De3ElloloIoIJIoUIeHI{fiI{notJIoueHII,Il]troJlo.

cax r,r rrr{Hl{flx t191, Ay - ;4, 
-ir; 

'' - MoAeJrb t9l' 
"e 

: 5900 I(' 1g g : 1'2

HO B Bepxfreft'ractnplrcvHfia' Ecrur upunnrb Av:0't' ro Ha6rloAaeN[afl I{pI'IBaf

6nnana It reoperrlq;;;i;';' *ort"i c Te - 5100 I( r lg g : L'2'
A6conrorrrsrec[eKTpo6oToMeTl]I,Iqecltl{eAaIlIIIieIIpI4Co[ocTaBJIeHI,IlIcNIo[e-

JrflN,IlI rlo38oJIflIOr orpeAeJIflrb rextleparypy sBesAbr c .I'otlHocrbro r-100-200 I(

u ycnope,l,re cl.rlbnsxtec,r c 
'o""o"J'o 

A Ig g : 0'3 -:- 0'5' qro CpaBrrrrMo

c roarlrocrbro, 4araeuoft I{pyrrrNrr{ Nre'roAaNr[. O4uarto 
""]_o11"^r1_yqer 

NIe]KBBeBAHoro

trorJrorq,erlrrfl i\rol*c.r, BHaqr,rrerbr.ro llcr(aBrITb rroJlyrra-eulrfi p.eaynrrat: IISN{etreHlle

LA1, :0*,1 nu3steu;;;;;"r're AZ :- t*Si -"200 K rI A Ic e : O'2 -- 0'4' C

Tlpyror,icropolli,I,ecJrr4AocrirrotrHoxopoIIIolISBecrHLrreNlrleparypar{cBerfll{ocrb
3Bg3l[I,I'I{o;ItEoAJI'IHceoIIpeAeJII,ITE,Be[I,IqIItIy}Ieili3,BeSAHoIoIIolJIoU{eHI,Ifl.

1Cy{. f,, 'rn 'lrort 3Bc3/'lt'I rpltllfl'rh[."3''o"L'''" 7' = 5900 I(' lg g - l'2'
orrpeAeflerrr{or. Sorp-ry-"""'ii^S"XpuyH t22l' }tatt rlr^no lI3 pllc' 4, teope'rlrue-

;;;;";,p;rr;fl 6nreria ^ 
peAyqr{posannor,l Ba rrorrrolqo,rre B rrorrocax r{ rll'Irlr4flx

uo AarrHr,r\I I'oqpl*eca tlbt,'bc'i' rllllltrlrb AJrfl sBesAbr Av :0'"'15'
"" 

il irl.'U; ;;. 5 ;-;;"r';;..i,*'rroOpait(cHa cBoArtar rtprrBafl 6'T ccrta sBe3AbI

B Br13\'a,lurrtht\ ,ryqax"flo qoii"'nt xotttut""rrra [2il (904-1934 rr') r Bepn-

c.rtcn I241 (lg\3-195i rr')' Ooroe'nertrl';;;;;" i'"6"4t*"fi B cl4crelte Utslr

66urr surno.rrc*r,r itior','"f lill";'ig?il "., O.p,,^. Ul.p,yn lt^Ao"p' l26l

s lg66-1gG7 rr. B'1965 r. r.INlelorcn 11r" orlnrrri, Jlanqonbta [27]' (Depnu rr

ApvtrIN,Ir{ OTrlcqelrol .r.ro 6;tecn 11 IIBCT BBeSALI rl3N{ellflroTcfl IIl',InJrl',Iarecl{rr c trepr{oAoNl

300-310 
^rrcit. 

[[a plrcytfltc crpe,rrta\Itt yKa3flltl,I npeAeJIhl llj]\leHCllt'lf 6"rccna

r4 qBera B rrepr{oAr,r ,'iuOriion."rn#. N,1o,t*,.o BaroAoBpllr' N{eAJreHHoe BoBpacra,lle

ap&",'r".o o".J,ru ru"r,1ur rrocJrc rtutttltttyl\Iit 4946 r' B nru+lrrefr rlncrl4 p[{cyIIHa npt'r-

B,AFrcfl l(ar,tble ou'i},r.,i.,,r.{t{ tt,Bera 3 - v. J4cnor bsoBaHr,r onv6,'I14ttoeartHule

Xaccenmrer,iuou oqelr*lr fyTuuna (1910-19i9 ""'i' 
Sot"""'"t1'o JL92i "')

n Bcttrtcl,;r (t930 r.). l)eAyLl't'{poBa'"'u't "'L^""n'u' 
Bcrirtepa B cllc'rcNrv l}V' Kpo-

r{e Drlrr [aHrrLrx, rp[BeAeHa oqetrRa ure66unoa u vlrrsopTla (1,941' r'): peAyTl-

poBarrrian , "rrrr"rri-87-spoq""o':, 
I{ AJrn 6"'l"j 

"T-t:']11;a6monerrnft 
cpegurx

p03rtocrl' tntt: - /llvir' ITo'rIyrtelllTafl 
'I3 

CpaBlleHllfl ItplIBl;lx' 6'lcCna' onV6nilrtOgaf-

nr,rx Xaccolurcrurou r,t ller-r rL-lanournnnoii n Mefier [281. Ucpto]l:1-"3\t"u',uo-

a" ,qa"ny orfila6nr peA]rltqufi lllrcrpyl'Iel{'laJrbuLlx cl{cren'I B cltcrcrry 'D v '

1?acnpe4e,[errue Drreprfir{ B cfleHrpe eroft sBeBALI s 1970 u L97 1+ Ir' trorlylleHo

,[,nrorulr r.r Pa'ryena [291. C.ruraf, qro 
'rC:rnnr'rlrfr 

tro(a3areJlb IIBeTa p CaS tanOft

11re, ua6 y rroprraJrr,rrbrx cBepxrr4rar.IT6B F8, onr'r oqeHIIJII{ Me}I{3Be3AIlOe trorJlotrIe-
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HLte Av : l^,44. O4uaxo p Cas o6;ra4aer
BecbMa nel(yJltrpHr,rl,r cnexTpoM, u a{Sexr
trorJrotqeul{.fl B Jrr4Hr{flx, oco6euno n {oro-
rpa{uuecnofi o6racrlr ctrenrpa, coorBer-
crnyroq,efi uo;floce -8, ropa3Ao cr{JrbHee,
rIeM y o6rrsHrrx cBepxrr{raHros. Ero [ro-
)fi eT IIpIIBeCTI{ I( SaBbrlrrelrrroMy SHaqe}rI4Io
na6rmHa IIBeTa En-v, a cJreAoBaTeJrbrro,I4
Ay. Ha pmc. 6 raao6panreHo noJryqeHHoe
Harfrr pacnpeAeJreHr{o SHeprurr B cueHTpe
p Cas 4;ra AByx rra oAr[HrraAqarrr Aar rra-
6nrc4euuft. ItaH nra4uo vB ptrcyur{a, B re-
qeHue ua6nrogarelbHoro treptroAa pactrpe-
AeJrer{ue SHepII{[ B ctrer(Tpe 3Be3A],r tr3rle-
HflJrOCr, BeCbMa SHaqurerbHo. Ta6t. 3 co-
Aepmr{r peayJrr,rarbr a6conroruofi ctrenrpo-
$orouerpura p Cas g,na oAr4urraAr{arrr Mo-

Lg f,l
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Puc. 5. CxeMarracecnafl ftpr4Barr 6;recra
p Cas aa 1904-L977 ,"r.

\ r/cel

- tr,f,

6f,ro 75OO 2ro|

MerrroB ua6rro4er-rr.rfi. Itax u s ra6[. 2, npr,rno4arc.s BHaqe]rr4.fl lg Ex, oAHaHo, r(poMe
Toro, B I.IarraJIe ta6rraqr,r fipr4BoAflTcfl BHaqeHu.fl 6necxa 7 ra nonaaareJrfl ItrBera
B - V, trorysellurle nepeMuolr{eHl{eM Hpr{Br,rx peaxql4lr crrcreMbr BV no AaHrrDrM
Arxycenuca ra Crpafixuca [30] u r-ra6;nro4aeuoro pacnpeAeJreHr4.fl arreprr4r4. Ilpe4no-
JrolnuM, sro B Tor rreptroA, I{orAa rronaBareJrb qrera B -V 6r;'l Har,lMerrl,Ixr{Ir{, crenrp
BBeBAbr coorBercrBoBaJI ruraccy FB. Cpanuunaa ero c a6cortorrrr;rr{r4 crren'rpo{oroner:-
PI4ITECHI,INII{ AAHHI,I]\{I{ ilTfl Y CYg - BBESAbI, 6JUAAHOfi trO CIEHTPAJII]III,IM XAPAI(TE-
pllcrl{Har[ n p Cas, Mo]r{Ho upr.r6nr,rxrenHo ol{eHr{Trr Beiltaql4Hy Me]r{BBeBAHoro uor-
JrotrtreHrr.E AJrfl p Cas. IIplr DroM npeArroJraraercn, qro pacnpeAeJrer.rr4e alrepru[
4na o6er,rx anes4 uo4o6Ho B Ar4atraaoue 5000-7000 A, rAe paBHocrr n a$$eHre
IrofJlorqeHr.rtr B rr]1lPutrx He cJrr{[rnoM BeJrr{na. I(ax nraAno v3 puc. 6, xpr.rnue pacu-
peAeJrerrr4fl aHeprr4r,l v cyg ra p cas AoBoJrbHo 6ruaHu, ecJrrr B ua6nro4aenroe pacr-

Pug. 6. Pacnpe4elenrrc DHeprI,IIr B cnefiTpc p Cas r.r corocraBJrcHr,re ero c Aalrr{hrMr,r a6corror-Hou cncKrpoQorotlcrprlx p,rn 1 Cyg
I - 1g.IX 1974 t.; p 

- l7.XI L\TL t,: "? - 19.IX lg74 t. c yrreroM norrror{egun, Ay: 0-,8; .4 _ D,$ny Cyg, 1977 r.
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Puc. 7. Hpunax 6lecxa
ga 1974-1977 n.

z?, t50 99, ,/440 x.t.

rI rraMerer.rr4e rer{fleparypr,r p Cas n reqour.re ua6tro,qare.ur,Eoro fieprro-

poAeJlollue aEeprrrr[ BHecrr{ trotrpaBHy Ba Me)fiBBeBArroe trorJroqeHtre, cooTBeT-
crByroToe Av :0*,8. TaHuu o6paaou, yqurbrBafi troryqeEEyro Brrme oqeuny
Av :0*,15 Errfry Cyg, naxo4rrM AJrfi p Cas: Av:0-,95. gro asaseure He trpo-
ruBopeqtrr oqeur(e Ilftvrragt-Itanepa [31], npeArroJroE(rrBmero rrpr,ruaAJreffiEocrb
BBeBAbr n cnouJleurrro NGC 7789, pra Horoporo Es-v :0m,28 (Av :0m,84).

CremtpoSoroMerpnlecxrre Aarrrrbre AJrfl p Cas u cBepxrurauToB trocro.ffHuoro
6reora troaBoJlflror oqelrl{Tb lrpeAeJrbr trBMe}reur(E TeMrreparypLr BBeBAbr B Terreuug
na6nroAare;rBnoro trepI,roAa. Ha pzc.-7 r nepxneft sacru upuiogbua xpunan 6rec-
na p Cas B Hpacunrx ilyqax (16375 A), u uuxrrefi qacrr,r pucyura yr(aaaulr .Br{a-
qenlr.fl 7,, roryueuubre rra cpaBueurrfi rrofiaaareJrefiqsera EH , lgffi , r"o-
paBJlerrrrhrx Ba Me)fiBBeaArroe fiorJrorqeHrre, AJrr p Cas u oociosr"u* cBepxrurau-
tor. Bu4uo, qro reMtreparypa BBeBAbr r[aMeHr{Jracb npr[Meprro ua 400 K u n uac-
To.EqeMy BpeMerrr4, tro-Br4ArrMoMy, Hecr(oJrbno BoBpacraer. flocnomny p Cas
r(Meer 6onee sbrcoKyro cBerr{Moorb, qeM BBeBA6I, c r(oropbrMtr trpoBoArrrcfi cotroc-
TaBJIeEEe, IIyJIb-tryHKr rtrHaJIr,I reMrrepaTyp Ha prIC. 7 4onxen 6rrrr neCnonrrO
oMeqou BBepx, oAIraHo npr,rBaa trBMerrenr[fi reMtreparypbr ocrarrerct npa6twan-
TeJrbrro ranoft xe.

Izlcuomayr Aalrubre pac. 7 , Mo)r(Ho oqerrtrTb r{BMerreutre <<{orolrerpruecrtoro))
pa4tryoa. B L974 r., c cenrr6pfi tro uon6pn, paArryc BBeBAbr yBerrurrc.s Ha 87q.
B 1977 r. tro cpaBHeHIrIo c cenra6peu 1974 r. yBeJrrlrreuue paAtryca cocraBuJro
20Yo, s'to coorBercrByer A Ig g : 0,16.

Tarcuu o6pabou, a6corrorurre cuenrpo$oroMerpr4qecnue na6lroAeHr[fi cBgpx-
rrfarrroB rroBBoJIErcT trpu BoaMo)r(uo 6oree rqareJrbrroM yrrere Melr(BBeaArroro tror-
JroqeEtrfi troryqtrrb cBeAeurrfl o6 a{{enrlrBHbrx reMtreparypax }r cBertrMocrfix
3BeaA, Ar.s fienyrflpHoro cBepx.rurarna p, Cas Itoryqenbl orIeHKa BeJrl[rrlllrbr Merfi-
BBeB4Iroro rrorJroqentrfi, trpeAeJrbr uBMeHsEtrfi reMtreparypbr tr paArlyca s 1974-
1977 n.

Aurop r,iry6oHo 6naro4apen A. A. Eoxpqymy, B. E. Huxonory, fI. II. [o6-
poEpaBEEy u JI. C, Jlrc6urrtnory Ba rroJreBrbre coBerbr r( qerrubre BaMeqantrfi,
B. A. Bypuameaoft, I. E. Jlanrzonosoft z H. H. Ilerponoft aa rroMoqb s ua6-
nroAeuuax u o6pa6orne Aarrubrx.

,{ena6pr 1978 r.

t.
,

4.

Jlrreparypa
Kanuonno JI . A., Kopenau,oo B. C., If oconau,ewtur,ii B. E. r.r Ap.- I{an. Itplrucnoii acr-
poSna. 060., 1973, 47, c.162.
Ity,,tuuutlxuri, A. B.- llan. I{pnncxoii acrpo{tre. o6c., 1973, 47, c. 170.
B11pruawea B. lI ., Ilempoo II . If ,- tr{ar. Itpr,rucnoii acrpo{r.ra. o6c., 7973, 47, c. 176.
Iluronoe B. B.- I4an. Itpnncxori acrpo([na. o6c., 7976, 54, c.3.

15

0
q !o E o

ooooo



5. Bypnautee B. II .- I{ar. Itpulrcnoir actpodrra. o6c.,. L977, 57 , c. 57.
6. Tipeuleu,noB.M.,XapumoiooA.B.-TpYArractpofI'Ia.r'rn-raAHI{asCCP, 1972,27,c_.3-
7. Cal.alosue oI Briqht Stars / Ed. D. Holileil. 3-d Ed. Nerv Haven. Connecticul, 1964.
B. Johnso'n IL L., lliitcltetl R. J., Jriarte 8., Wiufiewski W. Z.- Comm. Lunar and I'la-

nei. Lab., 1966, N 63.
9. Parsons t. B.- Astrophys. J. Suppl., 1969' 18, N 159'

70. Michalas D.- Astrophys. J. Suppl., 1965, 9, N 92'
L7. Cmpafircuc B. Etotr. Branr,sroc. o6c., 1964, N 11, c.-11. ^-^
1,2. Bigay l. H., Garnier fi.- Astron. Astrophys.-SupP]:,. 19^70, t,^ry^1, p. 15.
13. MiiunJI .I.- I4an. I{pr,rlrcnoii actpofirra. o6c.,796I,26, c.386.
/1.4. Ito.qeclr,unJI . il.- I4es. fAO AH yCCP, 1961,4, nr,ru. 1, c.55.
15, Konu,toe I'I . M.- I4an. I{pnncxoli acrpo$lra' o6c., 1960, 23, c. L48.
76. Milford. -1V.- Ann. Astrophys., 1950, 13, l) 2!1.
17. Tafiara,g.- Mem. Soc. Astron. Ital., 1966, q7, N ?, p,_401"
fB. Ile'ikman O., Ldbectt K.- Zs. Astrophys., 1,958, 45, 5.243'
L9. Polp,-teec M. l.- Actpo{ranna, 1969, 5, rr1q. 2, c^.^269.
20. Fitigeratd M. P.- Astron. J., 1968, 73, N 10, p.983.
21,. Alcatno G.- Publ. Astron. Soc. Pacif., 1977,89, N 530, p.491.
22. Boapayn A. A., Boapugn M. E. rlacrnoe coo6qerue-
23. I:Iasienstein W.- Astron. Nachr., 7934, 253, S. 457.
14. Beardstey W. R.- Astrophys. J. Suppl., 1961,5, N 50, p. SBt.
25. Bpolcnaa 0. C.- Actpor. lx., 1966, 43, c.232.
26. F)rnie J. D., SherwoodV., DuPuy D. L.- Astrophys' J., 19.72, yZ) N 2, p.383.
27. Land,olt A. U.- Publ. Aslron. Soc. Pacific, 1968, 80, N 474, p. 318.
)8. Pagne-Gaposhkin C., Mayatl M. W.- Bull. Harv. Colledge 9!9., 1!46, N 9{B' p' 11.
29. Joiht S. C., Ratuela B. S.- Mon. Not. Roy. Astron. Soc'' 1978' 183, p' 55.
30. Atrcycettuc A., Cmpafr,cttuc B.- Acrpou. x., 1969-, 46, Nt 2, c.402.
31. Schm.idt-Kaler T.- Zs. Astrophys., 1961, 53, S. {..



AltA[,EMUfI HAY}t CCCP

14 3 BE CTI{fl HP bIi\{ CH O It A CTP O O I,I 3 ]4IIE C I{ O 1T OE CEP B AT OPI{I{
Tou LXII, 1980 r.

vAlt s24.33+524.3s2

IIOJIflPIIBAUI{OHHbIE HAEJIIOIEHI4fl R CEBEPHOfi I(OPOHbI
BO BPEMfl EE MI4HI4MYMA B 1977 r.

trO. C. E{nnron

Ilpone4euu tronrpr{Barl[oEuhre u {orouerpuuecxue ua6mogeuus R CrB Bo BpeME ee MI4-

EIrMyMa L977 r. B rrff?u ysacrftax ctrerrpa. O6uapymera clilrbnafi (Eo '1,40/0) I4 Meufiroqaacs
B xoAe MtrEuMyMa uzseftua.E rroJrffptrBaqrrn rrarryqeuraa BBoBABT trprl trpaxrtrqecnlr uocro.fiEuoft
optreuTaqutr trJrocnocrtr troJr.Epr{Barluu. Iilayyeuo ,rBMeEenrre gaBucrrMocrtr cretrourr tronflprrBa-
qur or.4uunrr BoirEEI B xoAe MuEuMyMa. floxasauo, qro c pocroM rroJrxprraaqlru ee BaBlrcuMocrb

or AJrrrEEr BoJrEbr Bce 6ouee ormuouflercr or nuueftuoft, a Mar(cuMyM cretrerr.r troJrrpuaaqulr cMe-
rr{aerc.E s 6ouee AJruEEoBoJrEoByro cropouy rro cpaBueEr{ro c ero troJror(eElreM trpr,r yBefiuseuzl,r

.Epnocrtr BBeBAET. Hafigeua qerr(ar RoppeJr.flqrff Merr(Ay rrBMeEeEr{EMrr 6recna BBeBAbr tr crerreEtr

noJr.fiptrBarlrrtr: trptr rroBbrmesrara 6tecra crerreub rron.Eprnoaqrur traAaer, rlBer BBoBABT craEoBlrr-
c.s 6otee KpacEBrM, u uao6opot. flpr.r uoapvaurrrl BBeBABT [peo6flaAaer pacce.Errr{e cBera Ea qac-

Tuqax c paoMepoM oxoro 0,07 MRM, trptr ocna6neruu cBera - Ea sacrrlqax 6otee rpynuoro
paBMepa (-0,10 runrvr).

POLARIMETRIC OBSERVATIONS OF R CORONAE BOREALIS DURING ITS
MINIMUM IN 1977, by Yu. S. Efimoa.- The photometry and polarimetry of R CrB in
five spectral bands during its light minimum h 1977 was made. An extreemly large (up to
1.4/) and. variable linear polarization with a practically constant position angle was found.
The variations of the wavelength dependence of polarization was studied. It is shown that
the wavelengbh dependence of polarization becomes steep€r when the degree of polarization
is risen. The polarization maximum shifts to the longer wavelength in comparison to its po-
sition during increasing star light time interval. Strong correlation between light and pola-
rization variations was found: the polarization is declined when the star becomes brighter
and visa versa. A light soattering by small particles (-0.07 mcm) dominates wheu the star
brightness increases and the particles become larger (-0.10 mcm) when the brightness dec-

reases.

flontpuaaqrrouubre ua6nro4,enrs R CrB Bo BpeMf ee trpeAbrAyqux MIrHtrMy-
MOB IIO3BOJII,IJII'I CYqECTBEHEO YTOqHUTb KAPTITHY fBJIEEUft, OTBETCTBEEIIDIX 3A

<<{euoueu RCrB>[1]. B ro ]r(e BpeMflcraJro rlcuo, qro, HecMorp.E fla Mrrorue cxoA-
Ebre rreprbr, xax;1rrft MtrErrMyM uMeer cBorr uuArrBflAyaJrbnbre oco6eurocrE, Bbr-
pax(aroqr{ec.fi B paaJrtrquu {opurr, rJry6l,rubr, trpoAoJr}r(r,rreJrBlrocrrr, troBeAenr4.ff
rroHaBareJrefi qnera, trapaMeTpoB troJrfiprrsaquv. 1r frx BBauMocBfiBvt vt r. II. oco-
6enso qelrnbr ua6nro4euus, cAeJraErrbre Bo BpeM.E rrau6oJree ruy6oxux Mtrr{IrMyMoB,
aorAa BBeBAa AOCTytrrra gnr na6mogeuuft ToJrbno Ha 6oJrbrrrux TeJrecrorrax. flo-
BeAeEtre BBeBAbr Ea (AEe)) ATUX MITHITMyMOB tr3-3a HeAOCTaTOTTHOTO qucila Ha6rro-
4euzft uByqeno trJroxo. floarouy, HorAa B lg77 r. Haqarcfl orrepeAuoft MEHUMyM,
r Hprrrrtcnoft acrpo{uazsecxoft o6cepaaropfrv. lbtilti Harrarbr peryJrrpr{bre troJrfi-
puMerp[qeoxre na6mO4euu.s R CrB, upoAoJrrr(aBrrr[ecfl AO BbrxoAa ee uB MUHI{My-
Ma B RoHqe 1977 - HaqaJre 1978 r. 0ror uunnuyM onasailcfl oAHuM rra rral46oJree
rily6oxlrx (aruumryga uaMerreur{rr 6necna 6otee 7^) tr trpoAoJr?r(urenrur,rx (6o-
.lree roga). Hume trptrBoAflrcfi peByJrbrarbr Ha6ilrogeHufr nuuefiuoft rroJIflpuBaIIEI,r
trEJryrlerrEfi R CrB B otrrurrecKoft o6nacru ctreKrpa, BbrtroJrHeErrbre B ftpbrMcnoft
acrpo{rrBrrecnofi o6cepnaropun c 1"2.111 1977 r. uo 10. III 1978 r.
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2443302, 360

, J/tr
, 389
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8.\I 1977 r.
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241831.6, 345

, 360

, 369

, 379

, 394

14 . VII 1977 r.
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2443378,

t977 r.
312
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331
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2LS

1.21t

659
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a.L I
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75264
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[19247
42554

24592
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202033
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5, 59
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18.XII 1.977 r.
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Ha5;rro4errua

Bce uaurn Ea6rro4eH[s R CrB [poBoAr{Jrr{cb Ha [oJrflpr4Merpe I{prrncHofi acr-
porbnas.recnoft o6cepuaropr4rr t2, 3l; ycralroBJreuHoM B r(accerpeHoBcltor{ 6oHy-
ce'2,6-nr reJrecnotra 3T[I. trl[auepeulrR IrpoBoAlrJrl{cb B trflrr{-ysacrnax ctrenrpa,

BDrAeJrflerrbrx creHJIflHIrbINr[ 6l4r;rparyrr-^U, B, V, O, 'R c-essextl{BIlbrN{Ir AJII4Ha-

1\rr4l'BoJrlr l,r,p 0,363; 0,433; 
"0,545; 

0'620; 0'745 1rHu. lt.punne peaHqrrl{ ./Ia]rbl-i-iZ,it. 
l"iio.ou6ruttrr 6recrta IrHorAa rrp^r{-NreH.rlJrr{cb HefirparrrHlre cBero{r{Jrr,-

,pr. OOr,r.r"o r4ctroJrb;oBa.nacr, 4narfparl{a 10". Peuyrurarlr Ha6Jrlo4elrufi co6pa-

nr,r IlIa6IUqe, B CTOJISIIaX ItOTOpOft ynaaar'rlr: HaJIeIIAapHa'rI II IOJII4aIICI(afl ,qaTa

Ha6ilroAeflurr, o60SHa.rerrr{e sr.rJrr,rpa, flpnocrr; 38e3A6r ALy rto pasJII4qHbINI AaH-

Hbrpr, CIteAHfl;I CItOpOCTb CaIeTa IIpI{ Ha6JIIOASIII{I SBSBALI rZ*, lIClpaBJIeHIIafl 3a

trorflonl;Hr4e rreftTpaJrbrr.rlrr{ Sr{JrrrrpaN,,r, crefier{b rIoJIflpr{,aII,I'[ p 74 ee cpe^rX:-

r(BaApaTIIqHaf OUIU6Ha O'sp, OtrpeAeJIeuHafl IIO CraTI{CrI{He ccera IINIIIyJIT'corJ trl'
noBr,ri{r4oH,r,rfi yro,n rrJroc*ocrr{ rroJrflprr,aql{n 0 s altBaropl'ra.fib]Ioft crrcreMe or-

cqera u ero cpeAlre*BaAparrrarHafl oruu6fla o69:28o,6 *OU. B uocle^ueM cro.[6-

r{e ra6Jlrdqbl coAep4{I{rc.rI unsopr,raqnn o6 yc"uotll{flx Ha6JIIoAeHI4ft sBeBAbI B I(a1r1-

Ayro florrb. oqeuHlr 6"necxa 3Be3Ar,r n {unsrpe 7, nantrte I{3 paSH];rx rrcToqlrl4r(oB,

4aru, U CRO6HaX rrOCIS AaTLI. ABOSTOTIUSM OTI'I9IIeHLI ]IeyBepeHHbIe 3gasegtrfl CHO-
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pocreft cqera, noryrrerrHbre B Hoqtr c HeycroftrrtrBoft trpoBpasHocrr,ro. Tix nar
srerreHb rroJr.Epr43aqrru uBJryqeHr.{fi sBesAbr S 6oillmfircrBe cryqaeB HaMEOTO trpe-
BBrmaJra MaJryro Beilr,rq[Hy MeE(BBesArrOfi rorrpuaaqutr, otrpeAeJreHEyro s [5],
TO ECIIPABJIEIIIIE BA ME}I(BBEBAHYIO trOJIfl PII3AqUIO HE trPOI,IBBOAtrJIOCB.

Ananua na6lrogeunfi

@otoruerplra. Ory6nunoBaHnbre H Hacro.fiqeMy BpeMerrtr HeMuoroqrlcJrerrrrbre
oqeHHtr 6;recna..u I{Bera BBeBArI He oxBarbrBaror cepeAr{rrbr MtrrrrrMyMa. floaromy
,4JIE aIraJII[aa Sorouerp[qecfioro troBepeHlrfi BBeBAr,r Bo BpeMfl Mrrgr{MaJrbrroro
6necna MLr Bbrgy)r{Aerrrr trctroJrbBoBarb oqeur(r,r ee flpnocrtr B paBubrx {urrrpax,
troryqeHHbre Bo BpeMfi troJr.Epr,r3ar{uoHr{brx ua6nro,4enufi. Tan KaK B Hartry BaAa-qy He _BxoAtrJIo troryqeHtre Toqlrbrx Sotouerprauecfiux oqeuor( 6lecna r4 qBera,
to ra6.rlo4elrlrfl trpoBoAI{JII{cB 6es uCloroBoBantr.E BBeBAbr cpaBgegtr.fl. Tervr ne
MeHee Aalrlrbre o cHopocTrx cqera I{B ra6luqrr troBBoJIflroT trpocJle[trTb trBMerreurrfl
6recxa rr qBeroB BBeBAhr B xoAe MrrrrtrMyMa (puc. l). IIpu uocrpoeuur puc.{.
,rclroJlbgoBaJltrcb roJlbr(o peByJlbratrr na6rrogenraft, nonyrreugBrx B,Horrtr c xopo_
mefr._v ycroftuunofi trpoaparrr{ocrrro, 6ea trpuBeAeuuf, n o4noft noagyurnoft rrr-ac-
ce. flpu6nw;xennrrft trepexoA or sarueft mucrpyvreuranruofi cucre*rnt"ubu n crarr-
gapruoft UBV v'ox.er 6rrrr ocyqecrBJreu rro coorHorrreHr{.flM

V : 2l,lg - Z,b lg n*v,
U - B : :1,63 + 0,805 (u - b),

B-V:0,2*(b_u),
noJry-rleHllbrn no na6nloAelrrrflM BBeBA c rraBecrHrrMrr flpr(ocTflMu r4 rlBeraMrr.

Hamu _na6lro4eurafl BMec?e c nro6eano trpeAocraBJreHubrMtr B rrarre paclopfl-
x(elrr4e na6nloAeuz.snau A. 3. Poaeu6yrra ra B. 7I. Illenanprna troBBoJruJrtr Aocra-Toqrro uo4po6uo trpocJreAr,rrr I{BMerreurrrfl 6necHa, qrerou Ir tro;rflplr3ar{trrlr cBera
sBesAbr Bo BpelrE ee MnHr,rMyMa 7977 r. (prc. 1). ttax BtrArro rr3 pr,rcyEr(a, qBera
sBesAbI BO_BpeMfl MI/IHIIMyMa MeE.EJIUCb AoBOJTT,HO CJIolKrro. O6rqee trOBeAerItre r{Be-lor no4o6uo IrBBecrHoMy tro trpeAbrAyqr4M MrlrrrrMyMaM. Oco6euuocrbro Aagrroro
Mr{Hr4MyMa .flBJr.flerc.s troflpqaHue BBeSAbr trpr,rMepHo ra 1* B6.nuen cepeAtrHEr Mtr-
'rrI{MyMa' KoTopoe collpoBo?r{Aafiocb tror(pacuel{treM BBeBAbr rr cgr4}HeHrreM cretregl(
rroJrfprrsaqfiu ee rit3ryqellfifi (pr". !r?), flo4o6noe tro.fipqaEEe orMeqarocb pa-
uee y..R crB so BpeMfl_Mrru-rirluyua 7972 r. r,r n 1g67 r. y.[ty sg, - BBeBAbr, orrro-
crqefica ft rutry R CrB I1l. lla pmc. 2 BriAHo, qro Me,fiAy uaMerreHrflMu 6necxa
I,I trO-JI.EPIIBAI{ITU BO NCEX SZ;rrrPAX I{MEETC.E qETKA,E AHTIII(OPPEJIfl\I]fi.

Corracno.coBpeMeHrrLIM trpe4craBJreurr.f,M tra4eHue 6reixa BBeBAbr rr rroffBJre-
nue rzuefinoft ronrpraaaqul4 ee u3ryrreg1nfi cB.EBaHo c o6paaonagrreM B arrvroc{e-
pe sBesAbr trbrJreBbrx o6r_aros za rpa{uroBbrx qacrr{qrrirla xJrotrbes [t]. flpu pic-
cacblBalrull eroft nruz 6necx SBeBAbr BoaBpaqaercfl n cBoeMy rropMaJrbrloMy sr{a-
rIeHraK) 5m,9, a crerreH-b troJrflpr43aqrrtr rraAaer fipaKruqecH, 4o nyrr. B Cocros-
rrr4r{ MaKcrlIMaJrblroro 6necna troJr.flpfiBarl}r.s r,raryqerzfi BBeBAbprMeer B ocrroBEoM
Melr(SBeBAHoe trpoucxoxtAeulre. Ecr:ecrseuuo cqurarb, qro yMenbrtre5rlre rroJr.flpu-
Bar\nmn1nusm cepeArrrrbr MuHrrMyMa (J.D. 2443216-2448i40) u o[rroBpeMrrrr.o"
yBeJruqeEtre .apHocrr,r sBeBAbr Bo Bcex {u,rtrpax (cu. puc. 2) 

'onaaano 
c KparHo-

speMerrrrbrM npocBerJleHrreM BatrbrJrenuoft arrvroc{eprr BBeBAbr. f( coxaneuuro,
'orcyrcrBtre ctreHrpaJlbubrx AaHHbrx He rroaBoJr.fler no4po6nee rrccJreAoBarb oryqacTb MUrrlTMyMa.

fiolrpuumpna. Ornzqurerb,brMn oco6eunocr.EMrlr MrirrruMyMa 1977 r., xpo-
Me orr{eqeHnoft nrrme arrrl,rfioppeJl.Errylt l{BMerrenraft 6necra lr troJl.flplitaaquu, ro-
r.Eroria: 1) qeo^6ryvuo nrrconax, ue ua6rro4aBmaffc.fl paHee creneHb rroJrffptrBarlrrq
ugryqeuu.fl R crB Bo BCex Sunrrpax, Aocrr{rarorqis. l4o/o n {znrrpe'v, u 2)
coxpaEeHrre o4unaxonoft Bo Bcex {z;rrrpax optreHraqrru trJrocnocrTl troJr.apu3aquu
He3aBucuMo or r43MeHeHrzft senuqunbr crerreHtr rroJr.rrpr,rBarlr4rr co'BpeMeuerrr(puc. 3)
Ao Bblxo[a BBea[Br I{B MlrxlilMyrrla. flpr,r tbrpvanzu BBeBAbr slrrulu ceiiegrubi
MIIlrrrMyMa trpouBoltreJr ne6o.irrmofr <<c6oft> rrJrocnocru rroJrflprrBaqrrlr, uocJre qero
oHa BEoBb BepEyJlacb K trpeE{rreMy (r,rru 6nr,raxouy x nelry) troJro?r(eErrro. O6pa-

2l
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Puc. 1. tr{alrenenue.fipfiocrrr r{ qBeroB R CrB ao BpeMs MrrErrMyrrla 1977 r'
B BepxHeit qaoru pucysHa trOfiaBaIIO I{sMeHeHI{e Jlolaputlua Cxopocru crleTa uMlyflbcoo lg n*y npu na6uro[e-

Hry iuergu, B 6uflbTpe V: rervrnr,re HpyEtl(II - no IIaIIIM ua6urOAeurasu, CBerJIbIe - no EaITHbIM A' O. POBeH-

6ynra, B. tr[. ]IIeHaBpuHa r I,I3 pa3fiutlHblx qnpKynEpoB MAC. B cpeAueft u nuxueii qacr.Ex puCyHHa IIoItaBaHo

r{BMeHeHr{e rIBeroB u - b, IJ - u B rrHcrpyMeHTar},Eoil cucreMe: r(pecrl4Hlr - no HarIrI{M ua6nrogenualt, rov-

Hn - ro ua6lrOgeur.rnU A. O. PoaeU6yrua s B. Ll. IlleUanpuna, trepeBeAeHHbIM B llauy I4HCTpyMeHTaJIbI{yO.'

ctrcreMy tro OopMyflaM, rrpr,rBeAeHlrhtM B Teficre crarr,u, IopqaonTaJrblrr,IMll rleprorrHaMfi oaMeqeHbr o6uactu''

B trpeEenax HOTOpHX IraXOtrflTCf rIDeTa 3Be3L6r BO BpeME ee Maficl.tManr'noro ouecxa

,7OO r'll .t/o 600
x.r. 24y',/r70 +
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Puc, 2. tr4anenenr,re 
"rnr]oj,]rl 

rrorrrrprrsarlrrr p (a), fipfiocrr.r sBesAbr 1g n* n {unr,rpax IJ, B, v,o, R - llorapurprru cHopocrtt c'rcrh 1o; ,r ,,orri,1r,o,rroro yrJra rr.,rooroc,l,oJrrpI43ar{r14 0 r r.exrrto Srururpax co rrpcrrcnorr (a)

Bopruranr'noft qepro\Hol"r fia pl4c. 2, a IIOHaBarla rrrrIrIrIHa.E BeJrtrrrHrra cpe[Hcr{BaAparra.rHoii omu6ftpr. Iop,o-sonra'nsHoii'reprotrHoi{ Ha puc. 2,6 rloHa3arro rroJro}r(cHrre nJrocftocrrr }rerfiBBeBAEorl rroJrrrprr3aur4rr B o}tpecr-rrocru R CrBg

qaer Ha ce6s strl4l{a}rl4e orcyrcrBl4e cBrrarr Me}n4y aar,rege11r4gMl4 BeruqIzHBI cre-
T_l-'.: }?""pu3a\v'u r4 noJroll{eHlzeM trrrocHocrt{ rrorr-rrpr43ar{zu B xoAe MrrHr4MyMa(puc. +).

tr{a cpauuer,l'Ifl opl4erlrarlzfi n.uocxocrr{_rroJrflprzBarlr4r4 Bo BpeM.E rrpegbr4yrrrr,x
Mr4Hr,MyMoB (cu. plrc. 4) cregyer, ,$o n ig77 r. u urroaqrnpu r*nrgo, cyqecrBoBa_lo yc'roftvraBoe' qeM-To BbIAeJreHIroe HatrpaBJreulze, o[pegeJr.rrrotr{ee opr4eHTar{Elo
rIJIocR o cr Ir rloJrfl pr{B arIl{rr B o B p eM.E Mr{rrr{MyMa 6recx a .

,I{ononnzreJrbHyro uu{opuarlrzro o oor"prryaqr* cBer tracrr,r{ax Aaer r,r3y-r{elrl4e BUAa SaBI4CEMOCTT4 CTefIeIrH noJrffpr4Sal-ll4lz OT AJrr,IHEr BOJIr{br pr! u ero u3-
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Plrc. 3. @aaoe6re ArrarpaMMr,r Ber{ropa lroJr.fiprrBallr{rr n {r'ur,rpax U, B, V., O, R ua [Jroc(o-
crrr IrapaMerpoB q: p cos 20 (ocr, a6cqr'rccl, u: p sin 20 (ocr opAr'rrar)
B BepxHeM JreBoM yrJry pr,Icyufia noxaBaHa rrrlurrHar BeJrnquHa cpeArrerBaEparu'ruofi omrr6HE o.p

v,%

f,
oofi

/
.f,f

Bo/a

/,

zo | .f/o' ,g o // 8 ///r
Puc, 4. Csfiab cTe[esr.I lroJrfipllBaufifi p v ITO3TTIII4OEEOTO yrJra rlJrocr{ocTi{ uolrpraaal\gr 0
;;;;v;;;-R-C.S Bo ,p6*, ilr"""yiron 1972 (caerrue rpymrn),1974 (npecrrarr) u 1977rr-
(r:enusre xpyxrxu) rlpn p ) L/o

puc. 5. 3as1acnlrocrb crerregrr rroJrfipr.raaqr.rr{ p ot o6patnoii 4nlrnrr soJrrr,t l,-1 Arff pa3Ju'rtlEbrx

AAT

Bo3re rptrBbrx y(a3arrbr roJruaHcfirre Earr,r na6nroAeHuli MuEyc 211113000. B nepxueii qacrr{ pl{cyHr(a Ilofta3alr&

BeJrrrquHa rruuqsoii cpeguexBagparu'rnoft omr6ru d.p

MeHeHr4rfi co BpeMeHelr. Bra4 saBl4gl{Mocreft p1 OnpeAeJlaercfl B ocHoBIIoM reoMer-

puefi, paBMeparuz r{ xrrMr4qecKrrM cocraBoM trbrJreBr,rx qacTull. c yuer{r,meuuent

paSMepoBqacTuIIyBeIusIIBaeTcflKpyTI{sHapocTap?,cyMeI.IbmeIII4eM[nul{bl
,orr"i. flprauepr,r BaBI{cI{Mocrek py prn Ipa$I,IroBLfx rIacrull paBIIbIx paaMepoB

Aaubr B tOi. ftax rr Bo BpeMa MrrHr,MyMa BBeB[r-r B L972 r., ,,o Mepe yBeJrtrqegufi

creuelru trorIEpIrBal{uv ee saBrrclTMocrb or [JruEtI BoJIHbr craHoBr4Jracb Bce 6oJlee
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Pne. 6. Sanucr.rrtocrr,r crerrelrrr
loJrflpr,r3ar{r4r4 or o6parnoft l"nra-
Hbr tsoJrur,I I-1 AJrfl paarrbrx l{ar
ua6.nro4eruul, EoprtrrpoBaurrrre r{
.cTerrerrr{ rroJrqpxSal{r{rl py B ?fieJr-
tou $r,ur,rpe 7
Boate xpurr,rx yraaallbr roJrr{a}rcHrre
garr,t uaonrogeuuii lrunyc 2443A00

,? o // a a/n
cJrolI{IIoit, ItpI4B14Srra SaBI4cIrr,Iocru yBerI4qr4BaJracb, a MaHCITMyM rroJrfrp14Baqrrr{
cN{err{aJrcfl B 6oJIee llJrr4irrroBoJrrroByro o6Jracrb crreltrpa (pllc. 5).

f{nn Srgo6ctBa cpaBrrerrufl Bce rra6Jrro4errrrr;re BaBrrcraN[ocrrz crerreHr4 rroJrflpr{Ba-
r{I4r{ oT AJII4IILI BoJIITT,I 6r,rnn rroplu4poBa}Irrl H cTe[eIIr4 rIoJIflpr43aL(I4r4 B ineJrroN{
drunr,tpe py. IIa prac. 6 Br,16opoqrro [oKaBa]ra qacrE, Err{x BaBrrcr4Mocrcir pn l\iltr
x{oMeIIroB N{I4rrI4r\[]rril R CrB, orrrocrrlqrrxcfl R rraAerrr4ro 6recKa (J.D. 2443215,
21t4,3278, 2443303), rloBrrrrrelrtrrro flpr(ocrl4 s6tmzu cepeAr.Ir{r,r N{r4rrrlrN{yl{a (J. D.
2443316,2t+43339) n B6ilulm r(orrr{a Mr4r{rrMyMa (J.D. 2t+43379). Itax oraguo rza
pI4cyHKa, IIaI46oJIee xpyToit pocr c yMerrrrrrrerrr4eN,r AJrIrIHbr BoJrrrbr l{rreror BaBr{Cr4-
tr{oc'rt?I, orI{ocrrlr{I4ecfl H o6racrI4 crraAa 6.rrecxa BBc8/16r rra r{rrc\oArru1eft ne'rnra
(J. D. 2443215) I4 I{ },IoMerrraM noBr,rrueur{fl -spnocru B1JtMBtt cepeAr4ru,r Mrrr{r4My-
ua (J. D.2443316, 2443339), xor4a crerrel{r rloJrtrpr{3arlr4r4 rzarryqerrr,rrr BBeBAT,I
6r,t.na nouralr{eHrrofi. Eo,uee rroJlorr4e BaBr4cr4N{ocrr4 p?l rroJryqer{br IIJrfr rex r,roN{eII-
TOB , MI{IIIII,IYT'IT 6JtECRA, HOI.IA CTEIIE}Ib IIOJIfIPI4BAIIITI,I IIBJIYIIEHI4'I 38C3AI,I AOCTII-
rarla Mal{cl4uyrta (J. D.2443278, 2443303, 2443379). Cpanneurze rrorryqeu}rr,rx
3aBI4cI4N{ocreri pn c arra,rlorr{rrrrbrNfrr BaBr4cl4N{ocr.sMr4 AJIfl rpaifr4roBbrx qacrr4rl IdB

[6] uoHaerrBfl€r, t1'1'6 Bo BpeMfl MaHCrdMyMoB noJrflpr4aarIr4rr B aruocrfepe BBeBAT{
upeo6na4anr4 rracrrrUbr rrccr(oJrrno 6o;ruee xpyn[oto I]aBMepa (0,1 NrHM) , rreM B
0cra"rrbHoe BlleN{fl.

Taxrnu o6paeou, rra6;nro4euufl yxaabrBaror rra tr{BNrerreHl4e pa3r,repoB aracrl4l{
R roAe tII4IIII4r,Iyr{a. A.rra.noru.rrrr,rit rr,rnog 6r,r.n c,(cnan ttofirrorr n LIIoy;nort [7] nplr
al.ItrJrrrae rloJrrlprrBarlrrorrlrr,rx rra6;nrogerruit R CrB Bo BpcMrr ee Mr4rrrrMyMa L972 r.
OArraxo Irar,rerrerrr4e iraaMelloB rracrrdq co Bper,reueM TpyArro cB.Eaarrr c coxparreur{-
eNf oplreHTar(rdr1 nJrocHocrr4 rro.[flpr43arlrrr4 I{a flpoTfl]rterrr{I4 BCeIo Mr4rrr4MyMa.

Br,rnogr,r

llonapraaarluorrrrbre ia {rorouerllr4qecHrre Ha6JrroAerrr,rs R Cr:B Bo ]rpex{fl ee
i\'IIrlII4NIyr{a 1977 t. rroBRo.[r{Jrr4 [e'raJr]rrro npoorreArrrb r43Merrerrr4.rr 6;necHa, qne-
toB rr rlo.rrrrpl4aar{rrr{ r{3Jryarerrr{fl BBeBAbr B xoAe N{r4rrr4MyMa. Ha6nro4errra.fl npr{Be-
.nu x o6uapylrierrr{ro Heo66rrr}ro nr,rcoHort (go L4% e r[u;rr,'rpe 7) r,r r,reuarolqefica
B xoAe N,rrrrrr4Nltyl,ra rr4rrciirJor,t floJrrrpraBar(rdur mp.fiy(Lelgurr R CrB. Opuerrrarln.a
llJlocnocrld noJrtrpr4aa{r4u 6-srra rpanrrzqecHra oAr{rrar(oBoii Bo lrcer'r orrrl4alecHoM
IIIranaBoIIe onexTpa rr coxparrflJracb rreld3MeHrrofi ua BCeNI rrporrrlrterrrrl{ N{I4r raMyr{a,
ue o6rrapytnr4Bafl cefl3r4 c rrar{er{eHrdrrMr{ crerrerrr{ rroJrrrpr{Baqun. I{afi4eHa qerna.rr
allTr4ltoppeJrflrlrdrr N,Ieirt4y laaN{errelrr4qlru 6Jrecxa 14 [oJIapI4BaqI4I4 I4BJ]yrre.Er{fl BBeB-

Ar,t. tr4uerorcn yHaBiurrzfi rra rrar{e}rerrze paBMepoB rrlr.rreBbrx rlacrr{q B xo[e MI4HII-
MyMa.

7n
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- Ocnosuag rpyluocrb B lrlrTeptrperaqru[ na6nroganmraxcfi rBJregufi cocrour
n rrr6ope MoAeJrrr, cuoco6rofr o6rscuurr BoBHnr(EoBeEue BBrcomoft (6orce l0o/o\
cTetreEE trOJI.EpIIAaqUr U COXpaEeEUe rrocToffrrcrBa ee trJrocnocrr[ opueHTaqtrE
trptr uBMeHeE.E'fr.x py B uBryrleHuE aBeBAhr, IrpomelmeM rlepe3 ctrJIBHo trorno[flI()-
qpo (6onee 1000 paa) trbrJreByro cpely. Ocraercs nescunu Botrpoo o trprpoAe
E ArrEaMr,rKe qacTuq, BbrBbrBaloq,ux troJlEptrBaqulo oBeTa BBeSAbr.

Anrop 6.rarogapeu H. M. Illaxoacnouy Ba yqacrue a ua6nro4eunfr.xn o6cyx-
Aerrre troflyqenubrx peByJrBraron, A. E. Poaeu6ymy u B. 7I. Illeuarpurry Ba nro-
6eauoe trpeAocraBJlerrue peayJrbraroB zx {orouerpuqecftux ua6nrogeuzft aseaAbr
go ony6runoBaEufi.

,(exa6pr 1978 r.
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Torr.r LXII, 1980 r.

yAn 523.8

METOA O[pEAEJrErrrrf flpr(ocTtr ooHA HEEA
IIO IIAHHbIM OI(CIIEPI4MEHTA (IAJIA It TI{I(A,)

A. M. Bnepena

O6cynt;laetcl IIeroA B[r/IeJIcHr.rfl rroJreauoro cr,rrHaJra (or {oua ne6a) no AaHHr,rM Bgcagro-
c(fepnoro 3l{crop]r-\rcrrra <larrartruxa> Ha I{CB <flporuoa-6> n clenrpalr,uoi.i o6.rac1,r
{100 < X, ( 1900 a' Bucoftoanot'ei.iuax op6ura aroro I{CB rroaBoJrfier roryrrr,rrb crrer{rpbr
C paBJIIrqHr,IlI BIUIallOlr IIIICTpyIIeIITaJILHOI'O paCCCflIIHOIO CBeTa, I,rCTOq[r{HOM ROTOpOTO .rrBJIfl-
ercfl cllJrbHoe gr'r$rfyanoo ri]Jryqcul.Ie Lo, reoHoponbr r.r Mex3Be3Arroro BoAopo4a. Ananna gan-
Ebrx' rloJ]ylleHrrlrx Ha pa3HLIx paccToslrlf.Ex ot 3eu.rrl (4nx ogur,rx I,r Tex 1r{e o6.rracterl ne6a),
IlofiailrJBaer rl'tnei'isvro 3aBltcl{rrocrl rre?r{Ay orcrrerailrr.r npr,r6opa s o6ilacrfi Lo r.r Tlpyrlrx l,
(cru' pr'rc. 4). 0Hcrpalotaqr.tr etoii 3aBl4cr,rMocrr.r na ny.rreroii norox Lo J(aer 3gaqegr{c r.rcrr.rg-
rroro tpora ne6a.

T}]E X,IETIIOD OT SKY BACKGROUND RRIGHTNESS DEIINITION ON TI]E
EXPERIN'IENT (CAI.ACTIKAT IIATA,l'ty A. M. Z'uereua.- The methorl of usefll siglal
isolal,ion (from tlre sky backgrourrd) bascd on the space experinrent <Galaclil<ar on the sfut-
nik <Prognoz-6r dal,a itr ilre spectlal legion 1100 < l, < 1900 fi has been cliscussed. Hlg.frly
elongated orbit of this sptrl,nik allows to rcceir.e the spectral scans with differenl, ins{,ruriren-
tal scal,tered light contribution, rvhich is the lesult oI intensit,e diffuse Lo-emission oI gcocor.o-
na ancl interstellar hydlogen. Records analysis at, differ.ent, rlistances frlbrn the Eargi ale gi-
vinq sLraight, dependcnce betrvecn Lr-r'ccorcls and ol,lrer wavelengths. The extr.apolariol of
this dopeilderlce 1.o zel'o Lo.-eurission givcs value ol the tr.ue backgrolnfi radiatiotr.

Oupe4eneul're .rIpI{ocrI,I r[oua ue6a B AaJrer{or,i yJrr,rpatprroJrero]tofi o6,,1acrr4
crleHTpa Bc'rpetlaercrl c ollleAeJrerrlrrrlMrr rpyArrocrrrMr4. Bo-nepBbrx, ,rpKocrb (ho-
rra rpyAHo I{3}IepflTrr R6nu}u Seu,rra r43-Ba cneareHr{.rr ae}rHori arnroccfepnr: ,o pur-
JTLLqIIITIM llllearr-{oct{]epllbtr{ I43N{epelrrl-aM .Epnocrr, r[oua ue6a EaxoArdrcff ]r npeAe-rar _10-7-10{ opr/cu.c.A.cp 11 -.4). Bo-nropr*, .spmoe 4rasrlryanoe 

"n"yr._'rlue Le ()" 1216 A) lrerrteneaAl{oro tsoAollo4a r4 TeoHopoHhr r{cna;raer uBNfepeHr4.s
r4IrlcrpyN[e]ITaJTEIIbIx{ pacceflIll{blr,I cBeroM, clt. [5,6]. tr4alrepelrrrrr, BblrroJrr{eHr1ble
rra. 6o^rr,rxrlx _paocrorrrrl4-sx_or 3cl,t:rr,r, Aaror caMrje rr]4BKr4e cRerulrocrra (tona
-70-e apr/cu2.c.A.cp [6, 7].

B lrogolr cotercno-t[paIIr{yBCr(o\{ 0HcneprrN{errre (laJTamTrdr{aD, ]lr;rroJrrrelr}ror,f
rla craHqlrr4 <flpol.lroa-6)) IIa 6oilrrxrlzx paccro.slrr4flx or 3eutrra, npoAoJrlxaJrocr!
r{3yqeuI4e r[oIIa lanaKrI4nIz B yJrr,rpa{r4oJreroBofi o6Jracrr4 cuex.pa. l{parnoe
OrII{CtlIII{e eHcnepI4N{eIITa I,I []leABapI4reJIL]IHe pe3yJlbrarbr I4BMepenr4jt rrllr,rBeAe-
nr,r B [B].

Hume [oApo6uo orrucaH MeroA BbrAeJrerrrr.E
6a) nz cyMMapuoro, rAe rrap.EAy c rroJrearrbrM
rrr{cTpyMerrTaJrbHoro pacce.EHHoro . cBeTa.

troJresrroro cr{rHaJra (or {ona ue-
cr{rHaJroM coAepxtlrTc,E crrrr{aJr oT

Ha6nro4eur,r'n

IIpu6op (fa;raHtuna) npeAcraBuqer co6oit mr4por{oyro;nr,nr,rrt cxa}rrrpyroqufi
sororr,rerp c troJrocoi,i: [ponycHaHr4fl -200A uurarorrt cHaHr4poBaH]rfl':m-A
B crrenrparrbroll 06racru )"7700-1900 A. tr{auepeuutr BeJrucb co cranqztr <flpor-
[ro3-60 (c auoreeu onoJro 200 trrc. Hn) n reueur4e serhrpex Mec.fi]leB. Cxenra opO"-
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Puc. 1. Cxeua op6I,rrr,r ctantlr'Itr <flpo-
rroa-6>

rEr craHrll,Iu tror(aBaHa Ha pr,tc. 1. Ocr trpn6o-
pa flapailJreJlbl{a ocfi BpaqeHl,Ifl ctryrHur(a ,I
cocraBJrrer 180' c HatrpaBJIeEtreM Ha CoJIIlqe,
rar( sro trp[6op flpocMarpl,IBaer o6racr[
Ee6a B[orb 0r(JII{trTr1rHI1I.

3a npemr Ea6JlroAelrufi ronyveuo or(oJlo
4 rr;rc, ctrer(rpoB Ha paaruqHbrx paccro.EHl,Irx
craHqrrr{ or 3eu;rz Ar.fl o6racrefi ne6a s
allTrrcoJll{eqrroM HaIIpaBJIeHr{Til B CO SBeBAIf.s X
Pisces - Aries - Taurus - Gemini. Oco-
6eusocrrro npu6opa <<f araxrunaD .EBJlf,ercrr
cr(aHllpoBaHI4e clrer(Tpa Ba cqer [r{cHperHoro
rrepeMeqeHl,rfl BxoAHofi qeJrll. Bcero trMeeM
16 uoroxrenuft nxognofi q,eJII,I: IrB HI,Ix flec-
roe lroJroxtesrae o6ecnequBaer perrlcrpaqr{K)
TeMr{oBoro ToHa, oAr4}rHaAqaToe - trpl,IB.fl 3r(y
rro [JruHaM BoJrH, ocraJrnrt}'.3 1,4 nonoxenrafi

trocJreAoBareJrLrro cgalrrrpyrot criexTp ne6a. cDaHrIdrIecHlI cN,IeqeIIIle BxoAIIoit rqeJrl4

BJreqer ea co6ofi cABr4r rroJlrl BlleHr4.rr, rpl4rrel{ g.na xpai?ur.rx rloJro?lieHl,Ifi gxo[noit
qeJlr{ oc1; crlexrlloMerpa ornJrolr.Eerctr Ira -]_1" or: IcBoeto {eHTpaJlblroro rIoJIo-

1r{egr4.fl, qro [pr4BoArrr r( yBeJrr4qeHr4ro yrnoaort alepryp],r. ,I{pylrarrt I,IcrotIIIunoNI
yBeJrlrrregr{.fl troJr-rr BpeHr4n npu6opa -sBJLEerc.E TorrHocrr, opI4eHTaI{rIrd cra}Iqrrl4, a
CJreAoBareJIbHo I4 rpr6Opu, pinuaa -+2" (n CpeAI{eL[ B TerIeHIle ceTllpex l11efi).

flpra6op pa6o.ran B pa3rrr,rx pelr{r{}rax B SaBrdcI,{MocrI{ or BlleMel{rd IIaHoIIJreHI{rI

cl4rlraJra. B crarre paccMarpraBarorc.E peByrIbrarbl, rloJry'arellHbre B pelnl4Me !IaH-
cfiMaJrbrroro BpeNrerrr{ rrar(orrJreur4rr, paBrloro 20,48 c AJIti Ka}IiAolo rroJro}IteHr{fl

nxoAuofi qarr. B otonr c;1yqae IIa pe1llgrpaql{Io oAIIoIo crel{rpa yxo[ur.-s NII'IH'

Maxcuuaur,Irafl [Jrr{TeJrbrrocrr HenpepDrBHbrx r{BMepeHldii cocr:asrrrna 12 q' raK
qro Hafl{Aafl oepun raaltepenniir cocrorrr ne 6o,nee aIeM IaB 130 cneHtpaJrbHlrx cHa-

non. IIpu erorri u"o coBoltytrHocTl AarIHr,Ix B reqeuue oAnofi Cepxll ualrepeurzft

xapagrepl,I3yer cpeAHIoIo .flpl(ocrb n o6,nacrll He6a uuorqaAuo ,-80 I(8. IpaAycoB

c r{IHoBeI.IHLIM troJIeM 3peIII,Ltr npu6opa -36 xB. IpaAyCoB' trIa-ea rona[aul{E
BBSBI B noJre speHr4a npu6opa norrBJr.Erorcn $;nyxryarlral4 clrrl{aJra or crler(rpa
H Cne11rpy trpl4 oAHoM Id roM )I{e troJIO}I{eHI4I{ BxoAHoft rqe;ru Cne6rpoMerpa' 3tO

cBfr3arro c reM, sro fipoflBJlaercfl lrepaBuo]IeplIafl o$SexrueHocrr gudlpaxql{o}I-
Hofi peuerxr4 rrpr4 BpaqeHrlrr nprz6opa BMecre co cralllll4efi. Vcpegnerrl{e AaHHbIx
rrpi4 AJrr4TeJILrrrrIx oeaugax lra6JTlo4enrafi uoesofl.rler I,IS6aBr4Tbcfr or STrrx HeoAFIo-

poArrocrefi.

Peaylr, rarnr ualreP eunr'l

Oco6ufi r{r{repec Arfl rlayqeur,rfl SoHa He6a [peAoraBJrflIor AaI{FIDIe, [oilyqeH-
Irbre rra atrorefiHoM yaracrHe op6l{r],r Brre reoHoporrbr,_f(oropafl npocrl4paeT0rl IIo
paccroflIrrrr,i upra6ruaurerruo l50 rbrc. nM ot Selr,nu 18-10]. Flaxnonenue 6o;rr-
ruofr ocu op6lrr.lr cranqr4r4 <Ilporuoa-6)) r( trJrocnocrld DxBaropa cocraBJr.fler -65o,
rroeroMy B a1otee rrarrrrr rr3Mepcl{idrr rloJr}rocrbro cno6o71nr,r or Lc(,-aMI,IccrII4 reo-
HO DOrr[1.'f{na rpex rcMr{rrrx o6racrefi ue6a (Pisces (107 ctreHrpoB), Aries (95) , Gemini

ltSa)1 oOfa6orarrtr AJrrrrr}lbre p.EAbr rrBMepeurait B a_roree, npu6.nuarateJlr,Ho rlo

iOO 
"iru"rpon 

xaxr4r,rfi. Peayrirarnr ilpr4BeAclrbr s ra6r. t, rqe,\ (ranu/c) -.cpeA-
uue na6;rrogaeMr,re orcqerbr ala 14 (rorolrerprauecxrrx norolneuur'i exogrrofi lqe-

JTr4 cnenrpoMerlla, o - CpeAI{I{e I(BaIIparIa'IIIbIe o11I{6HpI cpeAHI'Ix -N. IJpra o6pa-

6orne us Hall{llblx t4 olcseron {orouerpa BHqI4raJICfl CoorBercrByIoutrI{II IaM

reMnosofi ron (rrrec'roe rroJIoffielrlae nxoqnoy't nqe;nu). B ta6r. I npraneJlerr cpelr'rzii
renrionofi ror( ,IIJr.tr xamgort cep7tu Ha6ilIo[eHI'rIl.

Bce rpu reMr{brx o6;nacrr,r ne6a raueror [oaIrI,I o4ranaxonr,uli cilegrp (puc.2).
Tlearia.rraferE,rrbre paBJrr,rqrrfl orcqeron 1y'2 (Lo) cootnercrByror IIeaJILIIrI[{ paBJrI4-

qunlr Lr-AItWCCIII4 B paBHI,IX HaIIpaBJIelIIa.sX Ha ne6e. B yrIaCTHax CneI(Tpa

),") 1t+00 A, rAe rrttLrufl Lo rre uonaAaer B Hamy cneRrpaJlbuyrc rloJrocy (rpll ro-
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Ta6ruqa I

O6racr6 He6a, Eara Ha6.logeulra

t,
i,
4
5
6
7
8
I

10
t1
t2
13
l4
,1,5

{6

81 ,30 1,36
102,50 1,90
79,36 1 ,56
52,21+ I ,76
21-r , 66 0, 76

TeMnosor,i ron
2,17 0,25
1. ,SL 0,25
2,41. 0 .21t
2 ,06 0 ,21

Penep
2,03 0,23
l,9t 0,22
1 ,80 0 ,27
1 ,66 0, 19
1,59 0,18

65,83 1,50
83,t2 1,97
61t,64. I ,53
42,85 1,75
2l ,29 0,96

2,23 0,43
2,02 O ,4,7
2,11 0,47
2,12 0,43

2 ,07 0,36
1,Bg 0,31
1 ,68 0,27
l,53 0,22
1 ,41 0,22

74,65 3,/t2
9tt,78 4,27
72,82 3,40
/+7 ,91t 2,2r,t
23 ,97 1 ,09

2,56 0,29
2,43 0,25
2,',t0 0,26
2,51 0,26

2,41 0,25
2 ,2t+ 0 ,23
1 ,98 0,21
t ,76 0,20
1,G2 0,17

JIoE(eIrlI.f,x 7 -16 BxoAHofi qeJl?r ctreHrpoMerpa) fiBMepeHr{brft curHaJI lraxoArrrc.E
B trpe[eJrax 7,5-2,5frMn/c. Heo6xo4zrr.ro orMernrb, qro AJrfi AByx o6Jracreft
(Pisces z Gemini) BHJIaI BBeBI Heauaq\rreJrer{ fi KaK cJre4crBr4e aroro - {ou ue6a
troqrrr oAHopoAeH (o cocrarnxer - l0% or 1f-). B o6;racru Aries upzcyrcrBr{e
BBeBA BaMerrro tro yBervqeHzro HeoArropoAHocrr4 doua (o x 20o/o or ff).

Han c;regyer IlrB ra6Jr. t, cpe4rze orcqerlr Bo BropoM noJro)fieHlr\r Bxo1rroft
qeJru (1,0 : 7276 A) uperocxogar troxagaurz.E rra AJrrHax song 1, > 1400 L
IIoqTu lra trop.EAon. B cu;ry Aroro curHail or +oHa He6a B AarrHofi ctreKrpaJrbHofi
o6ilacru or.sroqer Br(JraAoM nBJryqeHu.fl or KpbrJrbeB ltHcrpyMeuraJlbuoro Horr-
Typa Lo{' u trapa3r{rHbrM pacceflHr{r,rM cBeroM. IlepeftAervr r( or{eHr(e eroro Jro}r{Horo
ctrrEaJra.

flpu ra6oparopur,rx rrccJreAoBaur4.Ex trpr6opa <fanaxrr,rxa) B JIAC (Jla6opa-
Toplrfl HocMuqecHoft acrpouonlrr4 B Mapcere) 6bur troJryqeH lrHcrpyMerrraJrLHbrft
r(orrryp Lo \nx ctrer(TpoMerpa 1. B trprrHrlutre rrctroJrb3oBaHrre arofi ra6oparop-
noi xpunofr Aaer BoBMornuocrb AoBoJrbuo trpocro r,ra6aBfirbc.fl or rrHcrpyMerrraJrb-
EOIO paCce.EHHOrO CUera Lor. OAnaXO [prr [eTaJrBHoM paccMorpeHrrrr BbrflcHrrJrocb?
vro la6opaTopHyro Hpr,tByro HeJrr,B.E rrctroJrb3oBarb rro [ByM uprzrrr{rraM. Bo-uep-
BBrx, yr(a3aHHas r(p?rBafl B o6racrr,r crreKrpa ),,L400-1600 A cogepxrar He roJrbno
pacceannrrfi cBer Lo, Ho r{ cJra6bre noJrocbr ra3flyqeHl{fl nogopo4nofi JraMtrbr, Horo-
pa.E trpuMeHflJracb B KaqecTBe ucTosHuKa rrBilyqeHr,rfl Bo BpeM.E l{SMeper{r4ft B Jra-
6opatopnz. Bo-nroprrx, na6oparopnrrft rouryp tro.lryqen c roqesHr,rM rrcroqHl{-
KoM, trpu aroM BatroJrH.sJracb rrurt: 1./20 uacrr, 4z{panr{rlroHrrofi peurerxrr <<fa.nan-
TLIr(rd)). Bo spenra Ha6rroAeHl4fi s xocMoce uoBepxHocrb peruerHrr rroJrrrocrbro 3a-
troJrr.EJracb ln{{yauuu Lo-zalyuenuelr.

Taxzrt o6paaou, Mbr csETaeM, qro rra ocrroBautrr[ ra6oparopnBlx EBMepeHI{ft
trpoqe[ypa IdCItilIOqeEI,l.E IIHCTpyMeHTaJIbHOTo paCcefiflHOIO CBeTa B HaIneM CJIy-
qae flBJrflerc.E HetrpaBoMosHofi. Ienprz rz Ap. [6] rpu otrpelerrelarttz, apxocrra {ona
se6a s ctrer(rpaJrbuort o6.racru ?,"1,275-7625 A u.n.s yqera r{HcrpyMeuraJrbHoro
pacceffr{rroro cBeTa Lo raxxe He r{crroJrr,BoBaJr}r IrHCTpyMeHTaJrr,Hbrft noHTyp Lc[,
troryqeHHblfi n na6oparopr4r{. TIlr yga.nocr, ficKrroqr,rrb Br(JraA pacce.EHrroro cBera
Ha ocHoBarrrar,r cpaBlreHrrrr peByJrbraroB lrBMepeuuft A,r,n AByx reMHbrx o6racreft

r Jla6opar:opEbre AaEEBre 6rrrr.r nonyvenrr r.r aro6esuo np@AocraBJreEbr A-poM C. T. Xya.
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Ptc. 2. Cpegnr.rii crrenrp, rrauepenuuii B arroree, AJrfi rpex relrnrlx o6racteiir ue6a

TcrrHbre r{pyHtHrr - Pisces, cBerJrbre - Aries, Hpecrrrrrr - Gemini (a.ns uo,uoxeuufi nxogaoit x{eru 7-16
IIrHaJra cnpaBa Ha rparpxre)

Ire6a Ha 6onr,urur raJlar(rrrqecrtr{x ur{porax. ilpr4 aroM trpeAtroJraraJrocb, qro 60rr
r{e6a BHe Lo oAunaHoB AJr.E Drr4x o6nacrefi.

B uaueu cJryqng oco6eHHocru op6r4rbr crar{qrrrr tflpornoa-6) rax}r{e tro3BoJIfl-
IOT pertrr4Tr,3Ty 3a[aqy ToJrr,Ho rro AaHHbrM r,r3ilIe]leHr4fi, iloJIyseHHr,rM B r{ocilfoce.
tr4cuoflr,aogaJrctl Tor Saxr, uro cTarrr{r4-rr B Terreul4e Hecr(oJrbr(r{x A}refi coxpaH.EJra
cBoro opr4eHraqr4ro. 3a aro BpeMfl trpr.,r6opoM <fa,naH:ruxa)) BeJlr4crr r43MepeHr4fl oA-
:uofi,u rofi )rre o6Jracrr4 r-re6a, rr Ba cqer ABr4)neHr{rr craHqr4r4 rro op6r4re BHJra[ aMrrc-
cuu Lo reofioporr,r 6ru paanusubrfi. Br,rconoauorefinas op6ura craHqrrr4 [aBaJra
BOsa{OEtHOCT}, perr4orpr4pOBarr, Cepr{r{ cleHTpoB c pasrr4qr.rbrM nSJIytIeHr4eM Lcr II,
cJreAoBareJrbno, c paanr,runoft [o6arHofr (n racxouoray troJreSHoMy crzruany) o:r
rancrpyr,reura,rrblroro pacce.srruoro cBera s o6racrrr X> 1400 A. Ha puc. 3 upu-
BeAeHa r{BMeperrHafi gMrrccr{fl Lo n sanracuMocrrr or paccro.ErJr{rr crarrru4r4 (ilpor-
rro3-6) or 3eunra: N2 - cr{opocrb csera Bo BropoM troJroErerrr4r.r BxoAHofi rqeJrr4
(ro : 1216 A).

,(;na onpegcJrerulfl Epnocrr4 dloua ue6a 6rrnu oro6paubr roJrbxo rcMHbre 06-
Jracrrl ne6a: Pisces, Aries, Gemini. Anarras AarrHr;rx uauepenrafr B ynasauHbrx
o6nacrsx rroxaaaJr, qro cyqecrnyet ur,rnefiFra.s BaBrrcr4Mocrr, r,re[{Ay orcqeraMl{
1y'2 r{ BCCNTT{ oc'rarrbr{brN{rr orcrreraN{r{ lfu (nne Lr). Ha puc.4 B r{aqecrBe trpl{Mepa
[arra r4HTepecyroxla.a Hac SaBr{cr4a{ooTr, AJIfl AeBflTofo rIoJIo}I{eHr4tr BxoArrofr qeJlr{
(1,0 : 1530 ri) 4nn o6.rracrra Pisces. Taxze )ne BaBr4cr{Mocrra 6brrr4 rrocrpoelrbr
A"II'I APYTIIX 4,.

'I'annm o6paeorr, orcqerbr BHe Lc( Nroiriuo flpeAcraBrrrr] B Br4Ae /y'1,: kxN, *
f b1, r,{e /r1 - xoa$Srrqr4errr, orrpeAerrflrorqnfi nxnag r4aJryqer{r4fl Lo (N2) e ue-
NIellerrHLre orcrrerbr Nxi bx - r4crr4rrrrrrrfi crarnan or Soua He6a BHe Lo. ,{ra Ha;*-
Aoi? o6nacru He6a Ha ocrroBatrlr4 coBoKyrruoclrrd Aarrrrrrx r.ralrepenr,rfr MeroAoM rlaI{-
A,rerrbrrrrrx RBaAparoB MolnHo rraitrrd r{er4aBecrr{r,re [apaMerpbr Jrr4ueftHor,--i perpec-
cuulty n b1. Itan Br{AI{o uB ptrc.4, kx - I{aHJroH rrp.flMofi Nc : ksNz f be, a ue-
peceqeHue nprrlrort c ocr,ro opAr4rrar Aaer r4crr4r{ur,rit drou rre6a, cBo6o4nr,rii o'r
B"TII4flIII4fI PACCEflHIIOTO CBETA LO, t. E. NPTA 'V, : Q.

llpia arrur,rcJreFrr4.rrx lty w by 6r,r,rz rzcnonbaoBarrbr p.rrgbr rrBMepeHr{ii, Koroplre
[aBaJrrr AocraToqHHrTr rau'repaafl raarrepenrafr 1y'2, r{o [pr{ STOM ucnrrosarl,Icr' u3
paocMorperrr4a ctrenrpbr c Nz1t250a*rnlc. flpyrznra cJroBatrfrd, paccMarpl4Barrlrcb
,qar{}r6re, troryqeHrrrle r{a paccrorrflr{flx or 3e,rtnlr rre Merree 70 rr,Ic. nu (c,lt. tuxarry
paccroanufr lra pr{c. 4) . 3To orpaHr4seHue cBflBar{o c reM, qro }ra Merrbrtrtrlx paccro.E-
Hr,r.Erx or Senrrrz Ba BpeMfl perrzcrpar{r4rr oArroro clenrpa (oHoro 5 uuu) .Epltocrr,
reoHoporrri 6r,rcrpo MeH.serc.rr BCJreACrBr4e ABV inerrrdrr crarllr4r4 <llporuoa> uo
op6ure (plrc. 3) rr Hairi[oMy orcrrery 1/r 6ygyr coorBercrBoBarb pa3rrrJe Buaseurtfl
.s pHocrr{ reoH opoHr,r.
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Puc. 3. L;emmccun, r.IsMepeHEafi

upu6opou <IaJrar(Tr4r(a)), B BaBtrcrrMocru
or pacoroffEnr r craur{r{ft <Ilporuoa-6>
or Seurra

Tosfiu - rlsMepenug ua nocxo[aqeft nersu
op6uru, npyt(r(ra - Ea nncxogarqefi

Puc. 4. 3asrac[n[ocrs orcveron y'y',

u Jtre Aan relruoft o6racru se6a Pisces
Ilauepenlrx BbrrroJraeHr,r Ha paccro.Eur,tnx
)70 ruc. nm or Semuu

N,,

/lo

,70/

200

/oo

/oo /lO r, /ltxn

Z0O //, , unn / C

,! 7O 4/Otrtt

/oo
200 /20

lt

1 Sreagrar cocraBn.Eroqax Taxrr{e BxoAar B aroT clrrEaJr.

t/

. Peaynrrarrr Bbrqr4creHuft k1 a b7 AJrfl pasHbrx troJrorr{eHrzfi nxo4uofi qenz(paauux gnun nonu) trpr4Be,e'r,r B ra6;. z, ,u'* *.1;r;;;;';"acrr4 He6a a .,nc-JIo cuel{TpoBt lncrIoJIbSo-BarIHbIx [pI4 Br,IqI4cJIeHTl.Ex, Heo6xogzlto BaMeTIiTb, sTotroryqerlubre Buaqerrr4.E br B.yrracrne ctrexrpa Hopoqe ?,"t400 a 1"""o*L";;;-;;_Eofi qerz 1 ^f) "u^1*eror dr4ar4secxoro cMbrcJra, ?aH r(an npr{ uamefr ctrer{rpaJrb-,.ofi troroce Al, : 200 A .B brc.rer 1y'2 xpoue awprcc.,t4 Lo sxorn, eqe r{sryqeHr4eor sona re6a r crexrpaJrbHoM r{HrepBarc xlii6 + 100 A:-5ro o6cro.srerrbcrBoHecyqecrBerrlro ,qJr.E. yrracrxa cueHrpa ),,> 1400 A (nc.rre4crBue MaJrocrrz coor_BercrByroqux xoa{Srzqueuron k1).
Ha prac. 5 noxaaas ctrerTpaJrr,Errft xog BeJrrdqr4Hr,r b1 - b.cruHHoro cl4rHaJraor {oEa He6a 1, cBo6oArroro or nnrz"rrra.s pacce.flHHoro cBera AJrfl Tpex reMHbrxo6nacreft ue6a. B orrr4rrr,re or br MHo*rr.oiu nr riii. al-i*io, 

"rur", Arr.E BCexanaqerrzfi l,: n c;ryvae^^ >. \+90"L &1 onpe[eJrfier r,Hcrpyr."ruririrfil;";;;-nrrfi cBer, B cilyqae ?,"<1400 A 
-'rancrpyMe,raJrr,Hbrfi-norrryp L;. t;; ,*.,Ha pzc. 6, 4na cpaBHefrr4.E rrpr4BeAeH r4rrcrprMeura,nr,nrrfi oorrryp r,*1ro 

"uo"pulropHbIM fiBMepeHu.rrM. B o6.nacr,n )'" < 1400 A urr araguM xopo111ee corJracrre MeEr_4y .rra6oparopr{blMlt onpeAeJreHII rrwvt u BHaseHr4.EMr{ 
'i.r, 

awiuctrerrEbrMrr Ha ocHo-Be AaHHsrx zauepeuzfi,_ror^yseHHbrx B r{ocMoce. B o6nacrz l, } t4oo i ("o"o-
,r{eHr4.s nxoAuoft qetu 7 -16) cuexrpanr,nnrfi. xoA raHcrpyMer{raJrr,Eoro pacceflrr-Horo cBera cyqecrBeHno orJruqaerc.a or na6oparopnofi xpunofi (Er) .Taxrau o6paaou, r{BJrox{el{Hbrfi uero[ troBBoJr.ser Ha ocuotsauul{ cTarucrrlqe-crofi o6pa6ornl,I AaHHbIx BI{clepuMeHTa, troJryseuHr,rx AJr.s oAlrux u rex xe o6-
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Puc. 5. CueHrpamurrli xog or-
cqeroB 61 * i.rcrrnnoro {ona
B reMrrr,rx o6;racr.sx ne6a (o6oa-
Ila{eur,rrr, (ar{ Ha pltc. 2)

Puc. 6. Xo4 r,rucrpylteHTaJrrrrro_
t'o paccefiHuoto cBera Lo c gtut_
Hoii sorgbr
To,rttu - lo AaHtrbrlr ualrcpeuui,i o
fiocrroce. ItpyxHtr 

- ra6oparopHafl
r{prrBarI I,rHCTpyMeHTaJrr,Horo r{oHTypa
u paccerrHrroro caera li1 (A.la no;ro-
rrtenlrii nxo4noii rlcrn T _ 16 mr{ara
crrpatsa Ha rpa(ruHe)

/oo%

4

to

2%

2./4 f
./2/O

7 8 g ,/o ,/2 ,U ,/4 /f, /6 8c. tzett,/f,Zo ,/AOO i, 
^ 

'

lT:uI -"t6a 
,na pa,r{Drx paccro.nrrr,nx crar:rr{r4rd (flporHo,-6> or Beunz, r{cr(Jrro-q,nTI, BJIIIflIIVE PACCE,'HIIOTO CBETA B EPI,I6OPE Z ,ENA CAMI,IM B'IAEJIIIITb CTA6bIftctrtrllaJr' trplzl{aAJre}naqzft Souy 

"uoa. 

-H 
rrpl4lrrll4rre Dror MeToA Mo]ner 6r,rrr, rac-

,rrorrbBoBalr r4 l,rrfl ,lpnl,x o6nacret ne6a n6rrze" M;;;;;;; flyrr.r rocrre yqeraBJr.utrHUn flpnl4x 3Be3A.
D sa^,,roqeH,e aBrop Br,rpal*aer 

",ry60*yro 6naro4apuocrb A. B. cenepuo-My 3a coBerLt B Da6ore z o6cynt4elrze pe3yJt6raroB, a raKH{e E. A. Bypna[reBofiBa 06pa6orxy 4arrrrr,rr ,r;-58'M:^"-rrrv 
vL

Ho.a6pr, {928 r.

Jlureparypa
7. llayokorua 5.. yanashima K._ Aslroplrvs. Space Sci., 1969, 5. p.4g3.
'' !d';." 

c. tt. Ttrc s.icnlifi" n..riir"i'"J,il'ir,. oao-z/ Ed. codc, ivase sp_sro, ts72, p.
l. I!9nry R. C.- Asrrophys. l ., tg7}, lZ9. o. 97.n. 
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A Ii A .[ E ]\'I II fl' H A Y IT C C C P

I{ 3 B E C T II fi }T P bI}I C H O iT A C T P O O I,I 3 ]4 q E C I{ O ff O E C E P B A T O P ]T U

Torrr [XII, 1980 r.

vAI{ 524.31

I(ATAJIOI IIPOOI4NE}:T

IdSI(BI{BAJIEHTHBIXIIII{PI{HJII'IHI{IIl(CaII
B CTIEI(TPAX METAJIII4TTECHT4X 3BE3A

B. 1VI. fl,o6Prruen 1

l1o cne*rporpal^larr c D : t5 Ahnr I,IslIepcHLI npo(llurr'r K-nrrnltn ca II I';rr 87 apxrtr

I\{eraJrJrr,lqecltux (Am), A I,I F-anesg. Peayar,rarn nllcACraBJIeIIbI n nt'r1e ta6'nr'rqbl' IAe Ilpl'lBeAcHtl:

rroJryrrrrpr{Ea Al, 1po{r.urx gna {LrxcIrpoBa}Igoro sHaqellllfl rly6nnr'i :n'tuur'r fi^' I{cI{rpaJIbIIafi

ury6uEa ,R" tr anu.rna,treHTrrafi -rrprrrro. B otlfirqI1e oT llcTty.utrpHllx 38034 npo(lrrlrtr l(-llftlttlr

B tr{eTa JIJII'lqecfi llx SBeSAax nel{yJIfl pHOCTI'I IIC IIOHaSLIBaIOT'

Profiles anc[ cquivale]it widths of the K-lire of ionized calciun in rnetallic-liDc stat's'

V. M. Dobritcheu,- tnu r<.ti,uplofilesoi87 bright Am, A- and F-slars have beetr llleastll'ed

from spectra with dispersion 15 A/mm. The ha]frvidths AL of the proliles lor fixed values

of the line depUr 1i, o.. fr.r.r',t.a in the Table' T1e ce,tlal depths 'R" aud cquivalenl' rvidLhs

lZ are also given. lr coirtrast to the peculiar stars, the K-line plofiles in the metallic-line

stars do not show any noticeable peculiar stlucl'ttre'

Br,rAeneur,re MeraJrJrr4qecHr.rx BBeBE (Am) n orAeJrrrHylo rpyluy rr I4x AaJIr'Ireft-

11ree uccJreAoBarrr{e ocHoBbrBarorcfl IIa airoualr,noft rdlrTeI{or'lBHocTI'r I(-1ruHuu

I4oHlrBoBalrHOIo HaJIbIII{fl lt IIuH!7fi Apyl'l4x MeTaJIJIoB IIO cpaBHeHI'Irc CHopMaJIb-

lrbrMrr BBeBAaMIt Itrlaccos A I4 F. C to'rHll 3peIII4fl Ha6JIIoAeHI4fr z xo'nr'r'recl:-t'lt:ll
,r*pa"rt K-nuttvn (ffig33) .fIBJIflerC.E caMbINI 0I'IJIbIIbII{ I{HAI4I(aTopo}I sroI{

,ro#urrr. floetorrry oga orreHr, Balr{Ha np}I LIccJreAoBaHI4I{ pa3ilI'1ql4ft Har( Meili-

Ay MeTaJrJrr4qeoKr4Mr4 14 HOpMaJrbHr;rMr4 A - F-anesgaMl{, TaH I4 Me}IiAy orAeJIb-

HLIMI4 SBeBAaMI4 BItyrpI4 lpynnbl Am'
11pz raccneUosa;,,u A--rutrn poJIb Ha6rIIoAeIII4fr flBHo IIe[ooUeHI4Barlacb

B TeIIEEI,IE MIIOII4X JIET. 06 STOM IOB'OPI4T, I{A[PI4}IEP, TOT tPATtT, UTO CO BPEMCHII

;;;;6;;r;;-li'1, r, oco6erruo rocrle HracczqecHoro aHaJrI43a arMoc4epbr r uNIa '

iZ, Sl, or, 
"rrruoucb 

F-sBeBAaMI'r npl,Mepl{o [o 1960 r' 14)' Ilo rert ]He npI4qI'IIlaM

HeAOOI{CIrr{BaJracb I,1 poJrr, cHopocTl4 nparqeuua A-area4' I'I Aax{e e 60-x. roAa\

it51 f ;;. gr"*y""rr6) 
"q" 

,r" 6r,uro yiranoBJrerlo, rlro rrer I{opMaJIbllbrx A-BBe3/I

C Hr4Bnoft CHopocrr,ro Bpan{eHl4.rl (Aaxie Ha6JIIoAaeMbIx IIOA MaJIbIM yIJIo}I H ocII

Bpau,erll4f , HaK, rIO-BI4trr{MoMy, B CJIyrIae n Dra)'
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0,65

0, 55

0, 50

0,15

0, 20

0,15



B aaxnroqeHl{e !Io}r{Ho oT}IeTlrTb, qro fioHTyprt I(-;ruuutz y MeTaIilI{qecI(I4X

BBeB[ B OTJrr4qr,re or ner(yJr,rrprrbrx SBeBA ]Ie troxa3r,IBarOr xaxOft-uU6ygl OCO6en-

uofi crpyxtyPtt.
Hau upraatHo Br,Ipaarrrl rny6oxyrc 6;raroAapuoc-rb Al4penropy ltprrlrcHoft

,arpo,prrrrecxofr o6cLpnaropl{I4 aRaAeMuHy A' E' CenepnoNly 3a npe^ocraB-

JrerrHyro BoSMoiliHOCrr, norynzrs ua6,lrro[arenblrrrft MaTepIIaJI, a raHme SaMecTI{-

;;;;'tr;.p..r"rr^ a. A. So"pry*y r4 corpyAIII4HaM o6cepnaroprara T. ['I. Pa'Ixos-

Cxor,i ra e. A. nrrprdseH1o 3a I,Ix BceCropoHHIoIo troMoq,b. X'Irr 6;raro4apI{M ra1}I{e

no"""p" Barr'r Beep u Ao1ropa I4. A. Ac;raIIoBa 3a IIpeAocraBJIeHHbIe HaN{ I(yAe'

cIIeHrpolpalIMbI.

Anpelrr, 1979 r.
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AnAAEMT4 fl HAyH cccP
}I 3BE C T }Ifi ITP hIM CIT OTt A C T P O O ]'I 3 M q E C I{ O 1,1 O B C E P B A T O P I,I I,I'Iou LXII, 1980 r.

MHOTOqBETHAfl ooToMETPI{fl flPHr4x
B TAJIAITTI{TIE NGC 4303

yAn 523.855

OBPASOBAHI4I[

II. B. Ipnropnena

f{;na nrt'aRle}rlrfl norl,Jrel{con If II-o6.nactert B rlerrrpaJrr,Eoi:r sacr[ ra.narrlrnrr NGC4303 (l'I 61) 6uria npoBe,r(e,a {ororpa$r.ruecnaa Soronerpr, arrrn*o" raJrar{rr{Hr4, fioilyrrerr-Hr,r_\ B cerrr o6nacrnr crer{rr)a c ys*onorocHo,n,, 6r,r_orpo^,, iir* Jooo, 37J0, 46g0, 5280,6090, 6600 n 7400 A) r.r are*rpo,Ho-orrr.ltrecftun irpeo6paaonaror-&n B npflilro,\r sonyce 2,6_lrTeJlecRona r'ru' l' A' IIIaiina' ,{ra a6conrotnr,ix nanu6po.on r,cr]oJrr,BoBa,r,r nnerfoxarr,lri,relrao6pan<enlrx 3BeBAr,r 623 flcr,efi, roJryqelrrhre c roii rxc a,,aparypoii.
Br,rqsreuo 40 rpni.rx o6paaoranurt, ,ru ,rr, 2g _ nounren*, H.Il-o6racreii, naxo4rrqux_cfl rla paccro.srr,tffx or 1:4,!, 29 Hrrc or qeurpa rarar{Tr4r{r,r. Orqeuera r,lrrrcHcr,luHocrl rr3jryqe_rrlrrl B rIr'IHLIT,I l{cr (1,8 .10-17 < IHo ( 8,0.10jr6 spr.cM-2.c-r.A:;{RB cen. gyr.u)_l, trracca Bo_AopoAa (1'9'105 < Dyrl?o ( 2ao'tor;. flo.ny.ieno pacnpeAerrerir4e a'eprr{r,r B creftrrre B..BI(-Hbrx rpyrrnr'rpoBon 3rr.1x o6paaonanr.rr.i. Bce peaynr,rarbr npr4BeAe,r,r n ra6ni.lr1e.
N4UI,TICOLOUR PHOTO]\{ETRY OF NGC 4303 GALAXY BRIG}IT PATCIIES,by A' B' Grigorteua'- To del.ect {.ire regions of ilre H II .o;;l;;., in r.rre ce,t'al part ofthc NGC 4303 (M 61) galaxy lhe phot,onletric stucly of il,s plates 1as been ca,ried out. Theplates rvclcr obtained jn

bv ure p.in,. io.* iffi;';:i:'::)it'l,x'Jl::,1'33ii,llhli:"l iil';f,Thlll1firii::',flextl'a-focal irnagcs of 623 Prasepac oblaiued ri'iLL l,he sarne ilstr.urncnt rele usecl.40 briglrt, patches and amo,g.trrem 2g comprexes of II II;,;;;r, uuu. bce, rletccr.ed orr4'4-26 kps lrom ,re galaxy 
"nrir.. TIre ,acriatio, i.tensir.y 

"1 4ii;. (, Bx10-rz l Im- I( 3.0 X 10-16 erg .*-,!-r .A-1 .(sq .sec of arc)-ranrl 1_lre Hyrlrogor ,rro., (1.g X IOs < 9U91^ <( 240 x 105) were e'aluatcd. Spect,al elrergy dist'iburiors ioi tr',n-pui.r,ns ir^,csr.igated liavebeen obtaircd. All the data are given in th?'Table.

lararrraxa NGC 4B0B (M 61) rrzua Sc r.rrrrepecrra tro cBor4M {zaz.recxur,r oco_6enr'rocr,m' Bro ro.ny6a, iuounrrrru 
" lorr-o01,^ rz-yepqur{ 0Mraccr4orrrrbrii cneHrp,co,qeplr{aqrrtr ,,m..um),Il.,,-IlF, Hr,.^Ho, FIe'I, IO iiil.T;;.;.-ro"o, y rree ua6;rrro_,uaercff zarr.vqerrr4c n o6.nacTr 10'xu (0.24 -+ o.ooy'.f[:ro B;.J-;:iq'j,"iij.XoAHt o6uapyrr*rn s a.rofi rarrar{rrrrre isr'j'iir_oo;r.#'1", l, ,,, rro rp1.,BeJr ,n_r(aHr.x $orouerpzuecr{r4x Aarrr{Drx. MHoroqnerrra,^ $g1gyerprr""nu, r.r {ororpa-sauecxar drorouerrrzs flApa NGC aioi, o6.r-acru ?"'JJ40 -iluu 6sr,ra n|onc4euaJI' C. I{aaapoaofi ,. a. f. fflepOaniuor", fSl. n""v.*nlro"'lrrp pacnpeAerrerrr4eaHeprr4r4 rroxa,brBaer j_:1"^::r 

-6a.rrr,nreponcnr.rri 
cira.roi:. i^noooti^;;;;:"I:i';

=L 0'65' Arroprr [3] cszramr, q?o aror c^aqor{ Mo}riro o6tacrrrarr rraJrr.qr,reMn o6'nactu a4pa 6orr,uroro I{oJrr4rlecrBa BBea,q clel{TpaJrrrlrbr\ r{JraccoB A, F ra ur,t-lta. ]]o pa4zona6"rrroAcrrr4.rrr,r [4] oqerreira;{acca rrefirpa.irr,uoro BoAopoAa B raJra^_rzxe 'JJ?u-r : !!l * 0,8)'10t 9Xo; ;;;;;rrrnnrrqan 0,74 nceir ee r{acc6r. paccro.s_r,rre Ao NGC 4303 cocraBJrfler 20"t\,Iuc, n"o, ,rprnrrrr, rrocroflrrrryro Xa66;rr a H ::7J xnr/c l\[nc rz.nvrreBy]o cHopocrb u _,14BJi*/; d;.Iorrnr."rrer 100 nc).3aeaArras Berr4qr4rra u. pirro B' 10*,21;qaer R _ V _ +0-,48.(Doromerpr'r'Fl raJTaHrr4r{I4 rlpoBoAr4Jracr, [o crrrrMHaM, rroJrvqerrrrbrlr tr4. tr4. flpo-Hr4r{ rr }t. H. tlynaetbrN{ ts ,rpruor,r 6o"y"" ,,6_;;;;;;;r"; 
"*r. 

f. A. IIIafiuau rro6eauo npeAocraBJreII,rrI[{ aeropy. curauxra c,qeJrarrbr c y,r(onoJrocrrr,rr{r{ {u.nr.r-
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puc, l. Iracno,rroxreune Aera.rteii NGC 4303 (norry'1s86 rlo cHullfiy t tp't'rr'rp:7iti600 r)

paMr4 r4 DJrer(rporrHo-olrr4qecKr4r,r ilpeo6pa3oBareJIeM. SSSenrraeuble AJII4HbI BOJIH

ucrorrbsoBar.rHor,r yoraHoB*rd coorBercrByror 3600, 3730; 
.4680, 

5280, 6090, 6600

i"iiOO"l,. ,Irruu"pu, [Jrfl [36 3730 v 6600 A rtreHrpl{poBalrbl Ha sMI^ccI4orIHbIe rrlt-

uuu. f[la a6co;rrorroii ,,u,#6po"t' c reMI4 ry9 ^6lnitqaNll4 
I,t ailrapatypoft 6ruu

ro,[vqeHbr erresorialr,rrure clI14\lKlt sBe3Abl 623"flcneii (v '\',",7 1; (B - v) :
: j-0,",SSt; (U - B) : +0',004).- 6;;;;;or\. xcb'4303 uonyuerrbr c oncrosln\unMu or 0,27 4o 7,0 uun.

24 ZS.II'ltjOg r. u 14-L51Y 1969 r. Curzn11la' rroJryqelrHlre B repBylo Aary'

BrraqlrreJlbHo ryq,,,e fioJryqerrHbrx r 1969 r., r4 rrprl BbrBoAe cpeA]Iero r{M rrp}IAa-

BaJrcfl 71noftnoii nec."--B;";;;;;"prur. (cnulrHn raJra1rl,rxtr{, urr(aJrr(I4 ra rue{oxa.nr,ur're uso6pa}I{eHI,fl

aneas') I4IBNIepnircr ;;ffi ;So'o*"'p" NIo-2 " Aqtli:T-":fi' nnorqaAr' xoropoft

;;;;ffi";;t.ii 4 *u.-"t". uy"i. LIpz-cpanueHlrrr 'Epr(octefi se:ranefr ranaHtuxu
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Pue. 2. Pacnpege-,neur,r" ,rup"r, B clrefirpe Eer(oropnlx rrtr[rrEbrx gerareft B orEoczTeJlbubrx
e4r,rEr4qax (y rpa{r,uron yfiaaarbr uonreira-4era.nert)'
csetuble fipyfi(xu - rIHreEcIrBHocrI,r B Tex Ql,Ifibrpaxr rge BoBMolnlto r.raflyseHue Bo[opoAa lrJrr,r RgcJropoEa

c BIre{oI(aJIbrIbrM EBo6pa}r(eHueM BBeBAET yqurbrBailacb pa3rrocrb BeHtrTEbrx pac-
croffrrr,rfr. Cpelnzfi noa{{raqzeur rpoapaqgocrrr 4rx }tAo BBEr uB [5]. Meroazna
uauepenuft z o6pa6orxr upuMeg.EJracb ra ,r(e, qro y Ir, Il. flponux 

" H. lt. .rv-
BaeBa [6]. ,4ra ]raMep.errrfi 61rn au6paHT.J [eraJru, qerxo Bbr[eJrsroq,trec.E.Ea
crrrlMl(e' cEeJIaHrroM n {anrtpe IrQ T 6600 A. }tapra raJrar{rrrxrr c u3MeperrgbrMu
AeraJrffMu trpeAcraBJlelra Ha_ puc. 7. Benlasunrr ftpyxrnoB rra ftapre rre coorBercr-
Byror paBMepaM AeraJreft. caurre fipRze_Ae-Tanll (Ni g,,zl, zz u gl) coBtraAaror
co cB_epxaccorluar{u.sMr,r, orMeqerurrrvrz p, }t. IIIai6aani l7l, r(oroparr orlenrrJra
ux a6coarorHbre Befiurrr,ruu My or -l4m,L go-14m,6.

trsMepello 40 npxzx o6paaonaurafi, uaxogrquxcff rra paccroflHur( or
4,4 Ao zb xuc or rleurpa. B peayrrrare o6pa6orxu trBMepeuutfr.6;11.rru 11oilyqeEBr
orrroctrreJrBHbre urrrer{cuBHocrrr 4era.reft B paBHbrx {unmiax .I1 (pacupeg*;;";
auepruu) u rrx BBeBAHETe BeiluqtrHBr r?za666i Pacnpegerernie er"prurr B ctrer(rpe
uByqeHHbrx o6,racreft troryneHo B ocrroBHoM rro rpeM cHtrMKaM. rpa{uru puaopi-
AeJlerrrlIfi_alreprrdlr EJr.E Eexoropbrx AeraJrefi ganrr Ha prac. 2 s ornocfireJrbgbrx eArr-
Hllqax. Cpegnexoagparurlrrafi omu6xa otrpeAeJreuufl cpeArrero Brrageurirfi rrrrerr-'
cuBEOCTrr I cJreAyroqafi:

116, A BTBo 4680 52Bo 6600e,o 22 23 20 20

Orru6xr 4an l.r5 3600, 6100 v 740() te
;ra. tr4rlresclIRrrocrl4 AJrfl rrrl-\ o6nac.rcfi
xy ne,rr,ruzrr -/1.

OqOIIIZB aJI I4ICb II3- 3a II0AO CTaTHa MaT e p 14 a -
cnexT p a rrp eAcTa B Jrrrror co 6opi Jr r4rxr, oqeH-

U, !! r4sMepeHrILIx o6nacrefi BaMerrroe r{BJryqsllru B Jrr4rrr4r{ I-Io noHaaa;rn
ttwm, 29. .I{;na xapaHrepracrr4r{r,r pacnpeAeJrcrrrr.E DHeprr{, n c.rentpe o6nacreit
6bult sbr-rzcJrc,r,r or,orrerrr4fl I 81 Bol I4cu; u r a6s ol 161y, 0. ilo rupur,repy paclpelleJre-
Hr4fl SIIeprI4r4 BCe AeraJrr4 Nloir(rro oTr{ecT14 n T]leM IpynnaM,

flepnaR, cat'Iafl MHorotlrrcJTolllrafi^ rpyilrra (21 o6r,icrr) zuee.r Mar{cr{My1r B r{o-
porr{oBoJrHonofi .racrra oKorro 4000 A. Bo aropyro rpyrfly BxoA.sr roceui o6nac-
teft, XOtOpbIe I4MeIoT paclpeAeJlelIze SIIepIlI4rI I43IySeHIltI, IIe BaBI4Cnqee Or l,
(npnuar, [apaJrJreJrr,Harr ocrr a6cqracc).

Tperr,n rpyfiila cocTorrl' ui] Bocr,Mr.{ caN{r,rx Kpacr{rlx rpynnnpoBox. n4amcrz-
MYM I,ISTYIIEHI4,g IIPI4XOIII4TC,tr ]IA .qJII4HIIOBOJI}IOtsYIO O6.NAC'rr, CTEHTPA.
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f(ax nu4rro, y 6o.nr,rurarrcrBa AeraJreii rroBr,rlraercfl .rlpKocrr, B r(opornoBoJl-
rroByro araorrr crreHrpa, arro coorBercrByer (roJry6ofi) ra.[aHrl4r(e. IIa puc.2 Aa-
rro pacnpeAerrerrr{e aueprr4r4 A.lrE o6Jracrefi c nau6oJrbIrII4N{ trIa"IlyqeurreM n FI.r, a
Tar{[ie ,qJlrr AeraJlefi c xapaHrepHIJN,rI4 CIIeI{rpa}[Id IIepBofi, Bropofi I,I rperbefi rpyn[.

f{.na 6orrrrr4r{crBa o6nacrefi .Epnocrb N[eH.rrerc.rr flpllNreprlo e 3 paaa, nralrlb ]Ie-
6onr,ruoe srrcro AeraJreii tr{N{eer rrpHocrb n 6 paa 6onrrue I{LIHI'I},IaJrbHofi. fIo sBeBA-

HrIN{ BeJr[rIIrII&N,I l?za6s6 6r,uu nr,r.II4cJIeHbr a6coJrIorHLIe B€JrI4tII4IrrI -A4a6s-6 [er^aJreii.
lJara6onr,ura.E .spxoirr, or(aBaJlacb y Aerarlrr N 9, rlrterorqert paaltep 6 x 6 ceH'
gyru, Mauuo: -17^,1t.- 

A'lacCa noAopoAa B AeraJIfI\ BLIqucItIJIacl uo t[opuyJle, ilolyqeunoft raa-$op-
nyr (1.5), (1.8) u (2.19) xunru C. A. I{aunana n C. B. flune'trnepa [BJ. P"pe-
syJlbrare rrllocrblx [peo6pasoBaHufr {opuy.n rrorlyrlaercfl: 9)?/'))?6: B012'5'

.4i|, rge $J) u $Jl6 - Macca BoAoIloAa B Aera"III{ I'I Nlacca Co;ruqa' I - pasrrep

AeraJrE B rrapcenax, IHo - rdHrerrcr{BHocrb AeraJrl,r u IIo n 0pt/cN'I2'cp. Orr'roure-

uwe I11o/1110 rlpl{trflTo paBHr,rrl TpeNI. iloJlyqenHr,Ie BHarreHutl Macc NloE(lIo ctltr{-

TaTb JrI4rUb OUeHKaNtr4, TaK KaH IreI,ISBeCTHO, HaHyIO qaoTb AeTaJIU aanwrarot o6-
JTacrr4 I4lrrerrcllBr{oro cBerre}rtr{fl BoAopo,qa. IIony.1g1111rre e"IIeKTpoHIIbIe rIJIorl{ocrr{,
crrr.rrafl ff, : 1[r, I,IaMeuxlorcfl or 0,1 4o 2,0 clr-3.

.t,,



Bce no"rryuerrnbre cBeAeHrr.s [ar.rbr n ra6rraqe, r4e [pr,rBeAer]br; rror,rep AeraJrrrno pzc' 1, nlorqq4-r,, paccro.srrr4e or r{eHTpa raJraHTr4r{r4 r, Br4Ar4Ma.E BResgrrarr Re-
rrzquna e l, 4680 L -nnuo, a6corrornas se.nr4.rrrHa Moouo, I3727/Ia6ss, Ini^oliunoo,
JHc(u r,racca Bo[opoAa s 

-BoHe 
FI II Uera.nlr.

Cpegn rzaMepeirHbrx o6.nacrefi cJreAyer oco6o oruerr4rb AeraJrb J\i g, pea6o o.r-
rr4rlarcrqvrcc.rl or ocraJIr,HI;Ix IIo .rlpHocrl{, ]la3MellaM I4 tfac0e nogopoga (2110.
'105 0l?o), rz j\Ii 21, r{Meroqyro qerrrpaJrr,}roe 6onee-nrorrroe flIIpo r4 no paBMeparir
Jrr4rrr_b HeMHoro ycryrramqyrc [eraJrr4 J\]i g. cpegHrr.tr flpr{ocrr, n FIo 4eranu N 21
n 2,5 paaa Merrrrrrre,.reM Js g, ee uacca I-I Il-paeua gj.tou $)?6. i\4-acca H iI g""
BCex EpKr4x o6pasonaurait, Io-Harrrr4r{ oqerrRaM, cocraBJrfler 6lo.to, $?6. flo pa-
Azoua6nroAerll4.El,I OJ?u r : 7,7.10e $J?e. Cnegonare;rrr,rro, \,ra1or.rMaJrbrroe HoJrrd-qecrBo I4oIII4soBaHIToro BoAopo[a cocraBJrfler ue 6ors[re, a cKopec ueHrrue 10-z
or l,raccbr neftrpanr,rroro BoAol]oAa.

Anrop oqerrb 6narogapeu corpyAlrr{Kan I{Ao I4. tr{. rlponnH ra I{. H. rlynae-
By 3a rIpeAocraBJIelllrr{ft uarepraa.rr u qeulryrc HorrcyJrbrarlr{ro Bo Bper{fl pa6oror.
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Jlrrreparypa
7. R_ielr'e G.II ., Lou: It. J.- Astlophys. 1., 1972, 176, LgS.
2. I_lodge P.W. _ Ast.r.oplys. J. Suppl. 239, 1974,2i, p. ll}.
l. I!g,tguooa JI._c., l]lo1'6anoc.A. l'.- 142s. 

'JiprrrrcHoii' 
ac,r.por[rrru. ouc., 1g73, 4g, c. ?,7,4. Mccurrlteott.lv. ll.. Da,'ies R. D.- r\rorr. N9t .R-oy Arrr.6,,.*so".. rsio, isd, p. bgi. "'5. Rocntanoca E. B.- Coo6rq. IAIIII, 1970, J\i 106," c. 62.6. Ir_pottun u..4.. vyaaea I{. ff.--I4an. I{pnrrcrroi;i ri"po.jrra. o6c., rg67, BB, c. 21g.7. IIIatdaaau, P. K.- Acrpo{rrarrrta, 1970,'J\t 6, c.367:

B. Kanta, C. A., Ilunetairp C.6. X,Iexra,ea4Harr cpeAa. n,[.: (Dua,arrr,ra, ig63.



AltAAEMrlfl HAyn CCCP

II 3 B E C T II fl I{ P bI i\,I C H O 1ZI A C T P O O I,I 3 U q E C I{ O It O B C E P B A T O P I{ I{
Tou LXII, 1980 r.

v[n 523.8

IIPT4MEHEHT{E MOIEJIEII ATMOCOEP
Irprd I{ccJrEAoBArrr4u 3BE3A r{JIACCOB B _ G

JI. C. Jlro6rrnrxon

Ontrcas Bapfialrr ]IeroAa uo4e.nerl aruoc(pep, [peAua3uaseHnnii 4"irx r.rccJreAoBarrrrfi BBeBA

crrel{rpaJrbHblx HrraccoB B-G rr pearrl,lsoBaEr$rir na 3BM EC-1020 l(ptrucroir acrpoi[r,r3ilqe-
croii o6cepBaroplIlr. Paccltotpeno Bbrqr'rcJlenr,re EeflpepbrBrroro cfler{Tpa, [posr.rreir ruul,rii so-
nopoAa, a rar{Ete aHBIrBaJreHrrrbIx rurrprrH r,r r.ny6r.ru o6paaonanr.rr rr.rulri.r neraJlJlon. flpr,rnegensr
Ta6ruqbr [po+luleli 6arr,lreponcHnx rr,rsr.rrl Hc. - H6, paccqr,rrauubrx AJr.s ]roAeJrer:r auroc{ep
flapcouca [2] ua ocnone o6o6u4ennoir reoprrr'r yur.rpeurrfi Bu4a.ira, Itynepa r.r C,r.rlma [7j. O6cym-
AaIorcE r{prrreplrlr, flprrMerrfie],rbre AJrfi orrpeAeJreur,rr a{{enrr.rnuorl relrneparypbr r,r ycxopenrrff
cI,IJrbr r-flE{ecrtl. I{ailoxeH croco6 aHaJrr.r3a SaBr.rcr.rr{ocrr.r flaparrerpa ulrnporyp6y;rerrrrrocrrr oT

r.ry6lrun n auroctfepe.

USING OF MODEL ATil,IOSPHERES FOR INVESTIGATIONS OII B_G STARS,
by tr, S. Lyubimkou.- The version of the model atmosphere analysis is described whicli is
intended for invest,igat,ions of B-G stals and realized ol ES-1020 cornputer of the Crimean
astrophysical observatory. The caiculations of continuum, profiles of the hydrogen lines,
and equivalent wldLhs anrl depbhs of for:mation of rnebal lines are cotsidered. Tables of the
H., - FI6 profiles calcrrlatcd lol Lhc rnodel atrnospheres of Parsons [2] on the base of the
unified theory of Vidal, Cooper, and SrniLh [7] ale given. Criteria which are used for deter-
minaLion of the effec[ive ternpelalure and t,he surface gravity are discussed. A mefhod oI in-
vestigation of depl,lr rlepeudence of Llic microt,ur'bulence pal.alneLcr. in Lhe atmosphcre is desc-
ribetl .

Itax raanecuro, ecJII4 rlpu I,rccJreAotsaurrr{ arMocsepbr xaxoii-nu6o BBe3Ar,r r{c-
IIOJILByIOTCTI cneHrpll C AO0TaToTIHO BBIcOROfi Al4crrepor{efi (nopa4Ha rre0r{OJrr,r(Itx
allrcrpeM Ira NII{JrJrI4Metp), ro trpI{MeHeHI4e Hpr4Br,ix pocra Mo?riHo paoo}rarpr{Rarr,
JrI4IrrL HaH nepBoe upz6;nranteHue, Boflee roqHbre AaHHbre o +r43r4uecHux ycJroBr4-rrx
I4 o co[epiltaHI4rI xl4Mr{qe0r(I4x DrreMeFIroB B ar},rocoepe Nroryr 6rrrs nonyue}rbr rle-
roAorr }roAeJrefi arMoc{ep.

Vxaaarrnrrii r{eroA cBrrBaH c Becb}Ia rpoMo'|pAr(r,rMr{ pacqeral,rrd, nooror{y IUrfl
elo peaJrI,ISaqrau tpe6ylorcfi AocrarorIIIo r,rolqriBre aJTenrporrHo-Br,rrllrcJrr.rreJrbHr,Ie
Marrrrrrrbr. B Itprr,r,rcHofi acrpo{rzar,rqecKori o6cepBaroprara AH CCCP u.ns SBnrl
EC-1020 IIa flBLrKe Ooptpan-IV paapa6orarra nporpaN{Ma, rroaBoirrrrotr{arr npr{-
},TETIflTb NIETOA MO,4EJIEfi ATIIOCT}EP H sBEBAAM CNEKT]]AJIbHITIX I(JIACCOB B - G.
Bonee ropflqrre aBeBAbr (Hracc O) ue paccuarprrBarorcfl r4B-Ba cyqecrBer{rrrrrx or-
I{JroHeIrI4fr or JroKaJrr,Horo repN,IoAl4rraN,Ir4qecHoro paBrJoBecrzff, a 6oJree xoJro[Hbre
(xlaccrr K, N'I) - IdB-Ba rlpl4cyrcrBrrrr B r{x arr{oc{cpa\ r{Horoqr,rcreurrr,rx rlroJre-
ny;r. O6a arz e{Senra ctrrrbFro yc.rroirirrflro.r pacrrerr,r.

C uonotqr,ro paapa6oral{Hoit [porpaNrNrbr Bb]rroJrrrerr arraJrrdB crrenrlloB cBepx-
rllral{ra t Cyg (FB Ib); npe[Bapl4reJrbHr,re f]eayJrr,rarbr auaJrrraa r4aJro]Neubr B [1].
flprz arou r4crroJrlaoBaJrl4cr, NroAeJrr4 arr,rocdrep llapcouca [2], nrruucrerrrrbre AJrrr
iIiEJITI,IX CBEPXII{IAHTOB IIPI4 YIIETE NOKPOBI.IOIO E$SEX'r:A, HOHBEHI{I4I4 I,I TYP6Y-
,rlelrrHoro IaBJIerrrrfi .

I.Ipuueurn "Ie uJrm Izlrr,rc MoAeJrr,r arMoc6ep, [peABapr,rrerrbrro neo6xo/Irrx,ro y6e-
i1nlTr,c.s' qro trpl4HflTbrfi B HI4x xl,r[,Ilrrrecl{I4fi cocraB npu6.rrraarareJrblro coorBercr-



Byer xrlMr4qecxoMy cocraBy arMoc{epbr rrccJreAyeMoft anea4rr. floarouy Ha rrep-
BoM DTale r{ccJle4oBaHraft gonnien 6r,rrr, racnotbaoBaH MeroA Hpr{BbIx pocra. Ha-
trpl{uep, }IoAeJII4 [2] 6rmu nprrr,reHeHbr H cBepxrr{ragry T Cyg ronr,xo trocJre roro,
Har( Ha ocr{oBe r(pr.rBbrx pocra 6uno flor(agaHo, rrro coAepffiaur,re DJTeMeHToB B
aruoc$epe y Cyg 6nuaxo H corrlreqr{ouy (cu. [3J).

Her neo6xoAI4MocTId rraJlararb Bclo [ocJIeAoBareJlr;Hocrb Bbrrrl4cJler.rrafi g Nre-
To[e ]roAeJreft aruoc{ep, raK fiaH oHa yme orrrrca}ra B Jrr4reparype. flooroMy Hr.r-
xe paccllorperrljl .rII4IIrb uara6onee cyqecrBeHIrr,Ie AeraJrr4 naurefi NreroAllnl{, a raH-
)Ite Hexoropble rroryqeuulle C ee rro]Iotr{blo peByJIbTarLI. fIOC;re4lrrae HaCarOTCfl
r.llaBlrbrM o6paaou cBepxrrlraHToB HJracca F, ua xoropbr-x B rrepByro ouepeqr 6tr-
la onpo6onaua paepa6oraHHafl r,reroAr,IRa. Ortteturvr, qro Bce pacqeTr,I Br,rnoJIHeHbI
trPI4 IIPEAIOJIOETEIIIIII O JIOHAJIbHON{ TEPMOAI4HAMUqECHON{ PABHOBECUU (JITP),
flocnegnee o6croxre"ur,crBo BacraBJrfler orr(aaar6cg or paccMorpeHr{.fi r{eHTpaJIr,-
Hr,rx .racrefi cr4JrE,rrbrx ilttuuit, TaH }(aH oura {opltzpyloTc.rr B BhrcoHr,Ix cJroEx aT-
ltocSepu, rAe ilrorrtuo o]nlIAarr, BHaqI,ITerbHr{x orr(JloHeuuft or JITP.

1. Henpepunurrfi cuexrp

,I[ra anea4 crrexrpaJlbHblx KJIaccoB A-G yqr,rrbrBarorcrr cJleAyrotr{ue r.rcrorr-
Irl4r(rr lrelpoapaqrrocr[ B HelpepbrBr{oNr ctrexrpe: II I, FI-, H;, anenreurr,r (Si I
u NIg I), pacceflHl{e na cno6ogubrx Drrer(rpouax r4 paJreeBcr(oe paccerrurre }ra Bo-
[opoAHbrx aro]rax. rlpu arou rrcfloJrF,Byrorcfl rroAlporpaMN,rsr, ony6nuHonauur,re
E(ap6ouo,u u .(,nuruTlxepuqeNr [4]. AJrq BBeBA HJracca B neo6xo[r4l{o qo6anrarr,
nornotqenrae reJII{eM I{e I u He II (n r{er(oropbrx rfo4eJrflx yqreH rar(]fie orprrqa-
re.nsnsrr7 raon TIe-).

Ecjlru nF1 - rroror( Iasryrrerrr4fl B HerrpepbrBrroN{ cler{rpe? TorAa
6

F7:21 S (.^) E2(r7") drx.

3Aecr -^ 
j 

orrroecKa.fi rry6lrna, Er(rx)- Bropafl r,rlrrerparrbuarr ror(aaarerrb-
uaa {yuxqran, S (rr) - Syr-rHqraa r4croqur4noB. ilocneAusrr B crtJry JITP aaue-
II.Eerc.rI Ira {yuHqraro flnanxa B Gx). O6r,r.ruo AJrfi Br,rqncJrerurr ft npra,rreunror
xaxyro-uu6yAL HBaAparypHyIo (boplry.ny. Msr socuorb3oBa.[rrcb rnecrraro.resuoft
r(B aAparyprrofi {oplry,nor,i

6

Fx:2 ) biB (r),
i:L

n Hotopoft BecoBI{e r,Irlo}Hl{reJrrr b; r{ }B.rr,r ri 6wtrtt uafiqenr,r JI. lI. Cnexrmo [5].
Panee orMerlaJlocb (cu. [61), qro yHaBaHHoe s [5] BHaqeur,re 11 co,qep;(rrr oleqarny.
floarouy N,rbr nprdMeHi{Jrrr rzclpaBJreHrryro rliBallparyprryro Soprry.ny. npr,rBeAer{Hyro
n [6] ({opnym (42)).

Otuerrnu, rITo trorolt u3ryr{euufl B .rrr{Ilrrrr raH?I{e llaxoA,I,I.rrcfi c rlo}tolr{blo co-
orrroulerrr,rfl (t), rge [oA Ti B croNr cJryrrae Hyirirro florrrrNrrrrb rro.[rryro orrrrrqecnyro
rny6vny B paccN,rarpr{Baeilfo]f yiracrxe r{oHrypa.

2. flporfurlr 6alanrepoBcnrrx rusru't

HaH raanecrHo, ocr{oBrJbnl Nrexarrr{auo\I yrllr{pe:umlx turmtt Bo.q,opoAa B BBeBA-
ur,tx ar,r,roc(repax flrrr.nerca a${exr Illrapra. O6ycron;neirsr,rii uu noa{{uqueur
trorJrorqeur{.fl B Jrrlr'rr4rrx rre olrrcl,rBaetcn {ynHqueft dlofirra, rd Boarrr{Kaer cJrorrt-
rtaa upo6ne]{a rrocrpoerrrrrr Aocraro.rrro ro.rnoft reopiaz yrilrrpeHr4rr. Io 1973 r,
B pacqerax 6arr,rreponcnr,rx ;rurrnii rrpr.r]reHflJrr{cr, ABe reopr4r{ rrrrapHoBcr(oro yrur4-
pel-Ilrfl: y[aprrarl reoprrfl lpiar'ra r{ HBaar4crarrlrrecnafl rroJryalfrrul]usecnarr ESW-
Teopl4.fl, Itoropr,re paccrrarpr4BaJrrrcb r{aH [Ba rrpe[eJrbHrJx cJryqafr rr lIaBaJIII r{e-
cnorrl;Ho paarrrqarcqr,rec;r npo(urrr,r (lra'reparylly cM. s [7]). flpe4no"uaranocr,
.rro 6o.ltee rorrHar{ Teopl4fl AoJr;:rirla flpl,IlroA[ITrr x upo{unxM, BaHrd}farolqrdM trpo-
Nlelxyrotlrroe rroJro?rieur{e N{e}HAy arr{Nrr{ ,qByrrfl npaftnunn cJryqaffNrr,r. B 1973 r.
6r,rru ony6.ur,rr(oBarrbrra6.rrr.rr1r,r <o6o6rqeunofi teoprarz> Brz[ara. I{ynepa u Cnu-

(1)

6



ra [7], aoropax .ffBuJracb o6o6qenuerrr [Byx lrpeAmecrByroqux reopufi. B nac-
Tonqee BpeMfi ara reoprr.E rrrrapxoBcr(oro ymupeHlr.fi BoAopoAurrx lunufi, ro-
BuAIIMoMy, Mo,fier cqurarbcfl uau6onee touuofi; oHa rr 6rrna ucuons3osaHa s rra-
mux BblqucJlerrl{flx.

Itponre a{{erra Illrapxa HaMZ yqurbrBaJrr{cb Ir Apyrue MexauuaMbr yruupe-
rrufl: TerrJroBoe yruuperrrde, Baryxanr4e BcJreAcrBrne fiBryqeHr4a u ahryxaul4e BcJreA-
crBrre croJrxuoseHzft c aroMaMrr BoAopoAa (u.nu yuupesue co6crnerrHlrM [aBJre-
uzerrr). flocnegnr,rft MexaHrIBM B cryqae Bo[opogrrbrx ilnuufr. o6rrsHo rraabrBaror
peaorraucubrM yrntrpeHr{eu. 9ror MexaHrIaM \lg nwnuu Ho n ycnonff.fix oorHeq-
roft aruroc{epbr Aa}r(e npeo6na4aer HaA rrrrapfioBcltr,rM yrrrapeHuem. Buepnue
aro 6nruo ycrarroBJlerro A. E. Cenepnum [8] girs o4ropognoft MoAeJru arnroc{eprr
Conuqa u troB)fie tro[rBep)fifieuo l(sftperem r Tpaozuroivr [9] AJr.E HeoArropo4nofi
MoAeJru. OAuano r aruoc{epax cBepxrurarrroB HJraccoB F - G, Har( troxasaJrlr
IIamtr paoqerbl Ailfi rvrogeneft aTMoc6ep [2], ue-aa uanoft lrJrorEocrrlr BeqecrBa pe-
aoraucuoe y[uperrr4e [paKTuqecHI,I lre BJIIrfler Ha fiorrryprr 6alruepoBcr(ux
;l-usmfr..

,(nr ncex 15 rvrogelefi flapcorca [2] 6um,r BbrqrdcJrerrbr upo{wrlr .rruruufr- Ijro,
Hp, H1 u Ho. Oura upzne4errr,r B ra6n 1"-4 B aaBficrrMocrlr or a{{enrrruoft
reMtreparypr,r 766 ra ;rorapra6Ma ycRopeHfr.fl. currbr r.fl)r(ecrr[ lg g. Slecr Aano
oTIIO[eIrI4e IIOTOHa trAilyqeHUE B ilr }J,frIn H trOTOI(y USJIyrreHI,I.E B HeUpepr,rBHOM
ctrer(rpe nax {ynnqtrs paccro.Errfl or r{eurpa :lurunm L}u.

B ra6n. l,-4 ue trpeAcraBJrerrbr qeHrpaJrbnr,re qacru 6arslreponcnzx nuuufi,
oooTBeTcrByroq[e paccro.s]rr4.Err,r AI { 0,5 A. ,{rr aroro frMlerrrilcb cJre[yroiqre
trptrquubr: 1) arz qacru rpo{zrr, Har( [paBuJro, o6paeyrorcff HacroJrbr(o Bbrcoxo
e aruoc$epe, qro rvroAereft flapconca trpocro ((He xBaraer) rro Brrcore; 2) ua rex
BBrCOrax B SBeBAEbrX arrvroc{epax, rge o6paayrorcfl a4pa 6arorvrepoBcnux ilunmfrt,
Molnuo olr(uAarb 6olrruzx ornrouesuft or JITP; 3) reoperuuecnrre r(ourypr,r 6anr-
MepoBcxlrx truluvtft u r(ourypbr, ua6rro4aeMbre B ra6oparopuoM er(ctrepuMeure,
He'coBrraAaror rrprr Al,:0 (cn., uaupurrrep, [10]). flocle4uee o6crosremcrso
oaraqaer, rrro Aarr(e trpu yrrere ornnoseszfi or JITP Mbr He Molr(eM yBepenrro pac-
cqurarb qenTpaJlburre IIlrrerrcuBlrocrlr ltuxufr. I4B-aa Heroroporo HecoBepmencrBa
cyq,eorByrorqefi r:eopuz yruupeuuff .

Itporue uogeneft flapconca [2] rporparuMa pacqera HourypoB Bo[opoArrbrx
nuuuft 6r,rra oupo6oBarra r[ Ha Mo4eJrsx Apyrrffi aBTopoB. B .racrHocru, 6rrno uu-
repecuo cpaBurrrb uamu rpo{znn H,p c upo{znauz rofi xte ilz"nprvtt troflyqeHHbr-
un Hap6onou u ,(muug)fiep[qeM l4l ans co6crserurrx uo4eneft r(ax Ha ocrroBe
Teopur[ Ipulra, ran I{ Ea ocuoBe ESW-teopura. Tanoe cpaBHerrr(e AJrfl MogeJrrr ar-
uocSepn, coorBercrByroqeft a{{enrunuoft reurepar)rpe Zro : 6000 K z yc-
rtopeHr{rc crrJrr,r r.E)r(ecrra lg g : 2, u:pml,eAerro B ta6n. 5. }tax u cJreAoBaJro o}t(rr-
garr,, o6o6u1eHHafl reoplr.fi trpuBoArrr r( pe3yJrbraraM, JreE(aqrrM Me?r(Ay AaHHbrMtl
ESW-reopur{ rr reopura lpzua.

flpz paccnorpeurrfi r:a6r. 5 Boarrunaer Botrpoc, Hacr(oJrbno Ba]firrbr pasJrrr-
qu.fl, H I(oTopbrM trprrBoA.flT paBHbre Teoptru ymupeHr4.fi, IJIE al{aJrrlrBa peaJrbHo
ua6nro4aeurrx upo{ranefi 6anruepoBcr(rrx ,n:z.rruft. Tar xax Horrrypr,r 6alrmepoa-
cnux ruuuft r{cloJrbayrcrcfr \rrfl uo46opa MoAeJrrr arnoc{epu r{ccJreAyeMofi asea-
4u (crvr. urxte), Molr(er onaBarbcfl, qro or nu6opa rofr"mnw r,rnoft reopnu y[upe-
Hu.E B xarofi-:ro Mepe BaBlrcrrr otrpeAeJreuue BHa.renufr. Ts6frlg g.Itax nra4uo raa

srrqucreuuft ltap6oua z ,{mrau4mepma [4], pacxox4eira.a B ftourypax Hr,
noropbre naror ESW-Teopr{fl r[ reoprrfl lpulra, Aocrr{raror AJrf pflAa mogeneft
arnoc{ep 4-60/0. C Irouoqrro [4] uerpy4uo y6egnrbc.E, qro raxrre pacxo]r(AeHrrfl
B cilyqae BBeBA rtJracca F, rge 6anrlreponcnue JrI4rrIltI4 .sBJr.flIorc-rr xopoml[M trTr[I(-
r(aropoM 736, trprzrBofl.fr K lrsMeHeHano Tuq uosrrlr na 100". B clyuae aeea4
HJracca B, r4e 6arsuepoocxlre JruHrru.syBcrBrrreilbubr n nu6opy lg g, nprzueue-
Hlre paaubrx reopuft ymupeur,t.E trpu Br,rqucileuru upo{zl.a H, trprrBo[rrr r( r{B-
MeHeHI{ro Ig g na 012, Ilocilegn.fl.fl or{eEr(a trolrBep?r(Aaercfl rar(E(e peayJrbraraMrr
r{ccJlegoBalru.fl otrpegeJreuuoft B-aseaArr o Scl [tt]. ]t corxaneuuro, pacuem,r [41
BbrrloJrueHr,r roJrbr(o Alrfl.tuuwu Hr,.uoatouy Huqero HeJIbBfl cxaaarb o rex rraMe-
Eerrrrflx B BHaqeHrr.E* fo6 a lg g, Koropbre Aacr B auailor[sHbrx cr4ryartrrrffx,
EatrpuMep, paccMorperrre r'mu:uw Ho.
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3. Jluuun NreraJrJroB

f{;ra nairrgofr ttuuuu paccrrr4rbrBarorcfl r(orrryp rr anBI4BaJreHrrrafl rrrr{llr,rHa,
-trprlqel,I Tar(r4e pacrreTbr Br,rrloJrlrflIoTcfI p.r.tl Tpex srraaler.Ittfi cogepnral-Irl.E paccMaT-
pl4Baerroro xr4Mr4qecRoro DJIeNrerrTa, arTo6r,I SaTeM c [oNroqblo r4r.rTeptroJrflr{I{Id rroEi-
uo 6srro rrafiru coAep,{{aHr4e, coorBercrByloqee na6rroqaelrofi aHsrasanerrrr.roft
Ixrdpr{rre. ItooS$r,llraerrr rlourorqeHr.rfl B Jr.urrutt crltrrraercfl diofirtoncnra},r, a AJr.E
BbrqrlcJrelrrr.a Syrrxqrzr,r rDofirra l4clroJrE,Byercfl rrporpaMua, ony6.rrr,rxoBarr]rarr B

[12]. ]tan ror(aaaJro cpaBHerrr4e c ra6nr.rqanrtr Xar,ntepa [13], yxaBan]ra-rr rrpo-
rpaMMa o6ecne.rnBaer uo xpaiiuefi uepe rrsrL Beplrbrx BHar{on.

Ilonnag [ocr]o.rrHrrafl Baryxarrrzfl '], cxrrallbrBaerc.a I{B nocro.snuor? BaryxaHlrfl
BCJTeACTBI4e r43JryqeHr,rfl Trad, UOCTOsnrrOfi rrrrapr(oBoKol'o yrxr4peHl{fl 'f51 Ia Iro-
crosrlnoft yI[I,IpeHIrrr Ban-gep-BaaJrlca ?vaur. Arn BcJrI4rrI4H],I '!1o6 rrpl{}uurMaerc.E
Hraccl4qecHoe BUaaIeHI4e (cu., H&rlpl{r\{ep, U4)), AJI'I Tst I{ '),vdW r4crroJrrrByrorcfl
npra6.irra;riennue Soplryrrr VueornAa, npr4r{eM B Tor,r Br4Ae, B }toropor{ oHr,r rrpr4Be-

Aerrbr B r{rrrlrre fpax [15J. CBegenzx o Ho]rcraHre Cu, rreo6xo[r,ruoit Arfl Bbrqr{cJre-
Irr{.8 '[511 Moitirro uafiTrz' ]ranpr4r'rep' B crarrre tr{ruuxasbr [16].

Ocnonsr,rr,r rrexarrrrBMoM yrrIzpeHIrrr nraur.rii Mera"IrJroB r atlrocSepe Co.urrqa
rrBJrflrorcfi croJlr{lroBerrlrn c nefirpaJrrrrrrrMrd rracrldrlaNll4 (nperzlryrqecrBerrrro c aro-
MaMr{ BoAopo4a), r. e. yrxl4perrrre Ban-gep-BaaJrbca. B noc;re4nrae roAbr Bbr.[crrr4-
Jrocb, arro tiropuy.ua VrraonsAa Aaer Bar'rl,1?neulrrrre Brraqerrr4.s 1u61y. Slrnr,rpr4qecnr4rf
try?eM 6r,r.lro ycrar{oBJlelro, qTo rlocToflHllafl SaTyx€rHl4fl fr.d\v AoJIlriHa 6rr:rr, yne-
ll4treHa B cpeAr.reM s 2-'3 paaa. ItouxperHrrle BlrarreHr4tr [onpaBoarrroro Mr{olirlTe.rlfl
AJrfl rrer{oroprrrx cler(rpaJrE,r{6rx ,r'muui,t, upeACraBJrErorrlr4x acrpoSraerauecHrafi
I4r{repec, Moiri}ro nafirra s [17]. Tlaurra pacarerLr [oxagaJrr{, arro B cJryqae cBepx-
frraHra I Cyg rda-Ba r{r{Br(ofi n;rorrrocrra BeqecrBa r arrroc$epe ymrdpeHr4e Barr-
[ep-Baaflbca oHa3ltBaercfr N,ra,]IocytqecrBeHHLril{, TaH I{aK 4rn 6o,[r,Drr4r{crBa .rltrr-

Hzft cyuua Traa * "|,st na nop,rlAolt u 6otee [peBbrrrr&er "fr,fl\V. tr{cxnroqenlre
cocraBil.Eror Jru]Prrtt Na I, An,s Itoropbrx s o6racrr,r rr, < I BeJltrIarr4rra ?vd\\r crarro-
B\rrcft cpanrrralrofi c rocroflrrHr;ril,rtr{ BaryxaHrl.fl 1.-g r{ }st. B 4annolr c.u)rqng,
qro66r yrorluurb BrraqeHldfl Tr.dur, Heo6xoAl,Irro BocrroJrE,SoBarbcrr IIoIIpaBorlrrl{}Itr{
Mrrolr{r4reJr.rrN,rtrr uB U7 , 18].

Cyrrur,r no cocro.EHr.r.frrr Bbrarr4cJrflrorcfl no {opuyne Eo.nrona [19]. I{oat[rhrurreH-
rr,r s aroia $opuyne Borrou oilpeAeJllrt.rr ro.rrbno AJrfl [ecfrrrr \rllrl{qecnrr\ aJre}Ier.r-
roB. ,(.nn pe4HoBeN{eJrbrrr,r,\ DJreN{errroB HoaS{luilrzeurlr rrpr4I]eAeHr,r B crarbe
A.l.nep u Sneperr [20]. llnr ocra.rrb]r,,rr D.rre]rerrroB r{3 Harrero crrr4cr(t1 Nl,r TrarxJrrr
xooSr[rz4raerrrlr B Sopuyne Eo;rroria c ror'rotr{bro ra6",rraq t21 -231.34ecr, rre pacc]rarpr4Baerorr upo6"uerra cr,rJr ocqrrJr"rrflr'opoB trunrtir. OArraxo
rreo6xoqraltcl noflrrepxHyrb, {To orla llllcer rlepBoorefie]IHoc B]Iaqerllde B pacqerax
ranoro po4a. Oruerrrl,r qro n Itpr,rucHoii aclpo{ua[.recHor,i o6cepnaroprrrr npo-
BcAerra 6orr,urar pa6ora no nocrlloeur.rro Aocrarotruo rraAc?lirrofi cucrelrrrr cr,rJI

ocru4JrJrrrropoa nranr,rr?, rra6rroAaelrLr\ B crrexrpax F-enca4 (cu. [31).

/+. Iny6uua o6paaonaHnfl ruunlYr

Llro6r,r rrcc.[eAoBarb BoBN{oiriirr;Ie r4B]Icrrcrrr{f r'rI,{Hlloryll6yrerrir'rroc'rra c rny6ra-
rrofi n arttoc(repe, lrr,r Br,rarr4cJrflJrrr /("rrrr Hairi[oit Jrutrrzu He roJrbr{o upo{rarr, r4 aHBr{-
BaJrcrrrrryro [rr4pr4rry, rro rr cl]cArrroro r.rty6rany o6paBoB:rtrlrtr Jrtrttuh t11z (tourree,
cpe[rrroro IJIy6r4riy o6paaonarrraa, orrrecerirrylo n snBrrBaJreIrT r-rort IIII{pr4ire),
a raHlnc coorBercrByroqyrc ei.r reolrer;lnqccHyro Rr,rcory H, J\tn Try ucro,rrr,So-
BaJrocb orrlleAe.[euric, fipr{BeAorruoe B 1241, r. c.

I1ry: - r,)d (AI),

].gc w - aHBI4BaJreIITHafl llupr4rra, x/7v NroIIoxpoNlarl,IqecHafl r.rry6rarra o6paso-
Barrr4fl rroToKa B 3aAarrrroi,r qacrore B Jrr4rrr4r,r, T)" (Trr,) - coorBercTBlroQafl Tp,
r.lry6ralra B rrenpcpr,rBrroNr crrer(rp0, fv - orHollerrr{e noroxa B Jrrilrrrr.I -P, x uor:o-
r{y B HenpeprrrBrrou cnexrpe F; LX - paccroflnrre or r{eHrpa .Trr4r{r4r.r. Orlrerztr,

(2)" \ -^ r- \/4
rt/ \ "A\uti\,/\rtt d

0
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W:2\ft-r,)d(Ai,).
0

Be.nrasuEa f,p', B BbIp&)I{eunu(2) HaxoAuJracbcJreAyroqrrMo6paaon. Curara.nocs,
qro r.rsryqeHr{e 3a[aHHofi qacrorrr sopuupyercfi B Aocrarouno yaHofi o6;racrr,r
MoEoxpoMaruqecHux ttty1,nm rv, r,qe Synxqzro ffuauHa MolnHo npeAoraBr,rrr,
lzueftnrru saHoHoM B (tr) : co { cgu. Tor4a Mo}ItHo tro1a3arb, .rro c xopof,refi
Toqnocrrlo Bbrtro JrH.fl erca npu6.nrameHHo e coorHomeur{e

0,462++ o,8ob

- 

cl /o\"rv ,o , 2
'c:t3

Hoa{{uqr,reurbr c0 t4 c1 flIrrt r{a?r{Aoro ysacrxa upo{u.rra lrrt*rtn otrpeAerr.EJrr{cb Me-
TOAOM Har4Mer{brrrr{x HBaAparoB uo rosHErM sHaseHr4flU B (tr) S O6racru rry6uu
0,01 < t, =-( 2,00.

cre4yer orMervrr,, qro Bbrpa)fierrr4e AJr.E Tr, 3&BI{Cr{T OT rOrO, Har(Oe olpeAe-
JreEr{e [pI4IrETo 4ln r.ly6raunr o6paaona]Irlrr r{HTeHcr4Br{ocrr{ u}Iryqre]f.ufl. t.r, (p).
B sacruocu4, coorHortreuue (3) rroryqeHo [Jr.E (MeArraHHoro) olpeAeJreur4fl yxa-
aauuoft BeJrr4qr{Hr,r, r{ctroJrr,BoBa}ruoro aBropoM panee (cu. 124-261).9acro npn-
MeH.freTcfi TaKlr{e cJreAyroqee otrpe[eJrer{r4e:

tr, (p): S, (ru) d,'cu f ,S, (tr) dtr, (4)

rAe p - KocI{Hyc yrJra Me}I{Ay HatrpaBJreHr4eM u3JryqeEr{.fl 14 B}rerrrHeft nopuanr,ro
x aruoc{epnrru cJroflM, S, (rr) - {yuHqna Ttcroqrrr4xoB B ilmHuu. Herpy4uo
troKa3aTr,' rrTo B STOM cJlyqae trpil BBeAeIlHr,rx trpeAtroJlolr{eHr4flx (JITP, tul,:refi"-
rrocrb {ynrquu llnanxa) Bbrpa}r{eHtre filrfr. -cp, TtMeer BrA

7 - 
1"t

J"' tt
7 _",
.)e 

tL

2 ,o ,,o tr
JCr

f-
"fl\ cx 2

-t-
c1 j3

ono upr,ruoguT r( HeofloJrrxo 6o.nee BbrcoftrlM BrraqeHr[.sM Tpr, rreM cooruomeuze'(3),
olsaRo paBruqtre HeoytqecrBerrlro uo cpaBrreuuro c roft uorpemuocrbro, noropan
BOBEUHaeT trpr4 uepexo,{o or rp, rc q (6r) U AaJree K T7, rrfltrpuMep, ua-Ba omra6on
B cuJrax ocqrrJrllflTopon nunuft.

Har z oI(BIrBaJreHTIraff muptrHa W, tnydnna o6paaonanzg rw paccqrirrBlBaJracb
[Jrf rpex gsasoEnfi coAeprr(anr{.8 coorBercrByroqero aJreMeura'. Bareu c troMoqbro
uapa6o;ruueoxofi unrepuoJrfirluu EaxoArrJlrrcb co[eprfiaurre u rry6raua? coorBer-
crByrorque na6troAaervroft ,ansusareurnoft muprrue Jrfirrvtfi.'

(5)

5. Br,r6op rrolenr,r ar:moc$epr,r

It nactoarleMy BpeMelrr,r ouy6.uraHoBarro Mrlolr{ecrno pa6or, rocBsrqeH}rrrlx Bbr-
qr4cJreHr4.sM Iuoge;refi aruocrfep BBeBA pa3Jrr4qrrbrx creHrpaJrbrrbrx HJraccoB r{ pa3-
ilusHbrx HrraccoB cBerr4Mocrr,r (cu., naupzuep, o6eop [27J). IloeroMy trpr4 r4ccJre-
[oBaHI4I4 naxofr-.[z6o nouxperuoin BBeBALT rrorrrtrr BCerAa r,roiriHo uofto6parr uog-
xoAfltr{yro cerHy lroAe,nefi. Sareu Ha ee ocr{oBe rreo6xograitro r.laiirz raxlae BHaqe-
ttux Trq wle g, r(oropnle Hal4JrysrlrzM o6pasou orBerraror na6nro4ael,roMy clexrpy
BBeBnr;r.,(na eroro o6rr.ruo r4rcnoJrrayror c.rreAyrorqr4e Hpr4reljr4r{:

1) cpanneurae reoperr.rqecxoro u na6nro4aemoro picnpegororrraa arreprr4rl
B rrelpepbrBrroM cneKrpe;

2) cpanueur4e 1'eoperlrqecKI4x ra rra6.nrogaeurrx npotpunefi 6a.nrueponcxrax
ttwuuit;

48



Si
2,4

4B
1B

si 1r

rg€

4o

46

7"

Jr4

4,O

4,2

4t

d(

CN

4f
t700 6000 6ioo

Ii II

lToo 6/oo 6/OO rxq , K

7K3s '''

flpr.rueprr pacqera r{orrraarrr.rouEoro
paBHoB_eCU.s ArTrr cBepxl'trfaHTa ?rryg (oo.b.flcHenr.rr n remc.re)

3) uorzaaquo,rroe paB,oBecue Airfl oAHoro rrJrrr Hec*oJrbntrx xr{MltqecBrrx
AJIEMEIITOB.

llnorfia rrbrrarorc.E oqeruBarb T16 nlg g lra ocrroBe oArroro rlJrrr AByx Kpr,rre-puen. OAuar(o B Hamux Bbrqrlcfleuusi 4na troBbrmerrr4.s rra4err(Hocrrr ,pe3yJrbraroBtrpuMeE.Erorcf Bce rpu _Hpr,rrepr.a. orMeruM, qro Ha,fiAOMy ua nux 1uatrpr,rMep,nax4ofi 6anruepoacr<oft.ilmsnm) 
_orneuaer qerrrft ua6op oup nr"., 'T;q;1;,g 

g',r(oropoMy rra [uarpaMue 216 - lg s coorBercrByer nenoropr, *prruil g igE]
aJrbEoM CJryqae Bce rar(rre RpfiBbre AoJrlnHbr 6unu 6u nepeceiucr n ogHofi ,on*a,
oAIraHo rra [par(rrrne eroro Ee trpoucxoAr{r, raK RaK U Ua6trro4areturrt *ur"prro,u ucxoAEbrs [arHBre_ B pacqerax (uaupuuep, cz,rrr ocqzrrxropoa) 

"on"p*r,r(aKue-ro onrrz6xu. rloarouy upzxo4z:rCa 6parr (cpeAr{roo} rorrKy trepeceqeHufl,noropa.E tr Aaer r4cr(oMbre Buaqeur{.fl Tu6 u lg g.
Paccuorpzu Hec*oJrbno rogpo6nee rfr 

"r"a:r,"p"repzft 
(uonuaaqzo'rroe paB'o-necze). oAnaxo trpeABapureJrbHo orMeruM, qro rrpfl EctroJrbsoBaEuE trepBoror(purepnf reopertrqecKoe pactrpeAeJreHue aHepruu fonmro 6rrrr rcupaBJreEo Bauoxgoluufi b{Sexr, a sa6nlo[aeMoe - Ba Me}fiBBeB[Hoe trorJrorqeur{e.

lf CtrEIITPAX MIIOIUX BBEBA 'HEROTOPbIE AJIEMEIITbI MO}ITIIO UA6IrO4Arr B ABYXcraEEEx uoErr3alU{r{. ,(.nr raxrx oJIeMeHToB AoJI?r(Ho BbItroJIHfiTbcfi uoHuBaIIrIoH-
EOe paBrroBecue' r. e. MoAeJrb aruoc{eprr cJreAyer uo406paru ran, uro6rruiri,
OAIIOTO UOEA TABAJITI TAI(OE XTE COAEP}I(AHUE EJIEMEHTA, KAK U TTil:fiIlfr- APYTOTO

1"F1_ I]i-"r,iypr: trprd trpuMerre'uu otrucbrBaeMofi nerogznrz K cBepxrr(rarrry
? uyg 1cy. t!) paccMarpuBaJrocb uouuaaquouuoe paBrroBeclre AJrfi mecrr{ aJre-MerrroB: Si, Ti, V, Cr, Fe, Ni.
, flprueprr pacxrera uo,u,arluo,Horo paB,oBecmn AJrfl T cyg npe4craBJrerrbr rrapucy'rte.- orMerulr, sro B Erux pacuerax rapaMerp rrrznporyp6ir;"r;o";;-a;;paBe, 7,5 xm/c, flo ocra opArrrrar orJro)fierr _qo!,apz{nr "oa"p*uirrr oreueura (anr
BoAopoAa, ran o6srqno, rprru.Ero lg er, : lZ,q;uo ocz'a6cq.mcc _a6{eilil;;;
reMtreparypa. P.sAou c ramEofi xpznoft yHaBaEo coorBercrByrolqee Bgaqeguels s.

?Ia pucynxa BI,AHo, uro refirpaJrb,bre aroMbl z uor{I4goBaurrbre aroMbr Aalor
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ftarrecrBerrno paBHBre BaBrrcr,rMocrr,r co[ep?fiaul{.ff I or Tro llg g. iltts_nefirpanr-
Hbrx aroMoB Beruqfilra I oraarrBaercfl qyBcrBurenrnofi H 7a6, no cra6o saBrIc[T
or Ig g. ,(;rn uOnOr, uao6Opot, xapal(repga CUJIbHafi BaBtrOuMOCrr e or lg g.

B c.nyuae cBepxruraHroB r(Jracca F ueftrpamHbre aroMbr Bcex [IecrLI rrepequcreE-
rrbrx Bbrme eJIeMeHToB tro1aBblBalor yBeflllqenfre e c pogroM 7rO. Q 4pyrOfi CrO-

pqHbr, y rroHlrBoBaHHbrx aToMoB Her TaKoro eAIIHcTBa B trOBeAeIIUU BeflUqI,IHBI 8;

r(aa BuArIo I,IB plIcyIIKa, oga Mo)fier y6rrnats c yBe1xqeuueU 7u6 (Itperrluufi),

Mo?fier ocraBarbc.E rroqru trocro.flHuoft (xport, umenr) ITJII,I Molfier. Boapaorarb
(rzran, aauagr,rft, me;reao). flo4uepxueu, qro Ay1fl BBSBI [pytux I(JIaccoB ItoHbI

Tex )fie aJIeMeHroB MOryT trOI(aBaTb UHyIO BaBIICIIMOCTb e Ot 716'

,{Jrn xax4oro ua arraseuuft lg g : 1,2; L,8 a 2r4 noa6 rpaJlacB ral(a'E a{{ex-
TZBrrafi TeMtrepaTypa, [pII XOrOpofi ueftrpa6nrre aToMbI II IIOEBI AaBaJIIit OAIIo I4

TO lne CoAepmaHIIe aJIeMeHra. ,[pyruura CJIOBaM7, _ Ha p_ucyulte HaxoAI4JII{cb

a6cquccrr tosex trepeceqeHufl, Hatrpl{Mep, apI{BbIx Si I u Si II, cootnercrByloqux
oAEoMy Ir roMy x(e lg g. Ails Ka)fiAoro BJreMeHra raKIlM rryreM troryrlaJlrlcb rplr
trapbr rruceJr Tr& w 1g g, xoropbre aareM r{ctroJrbaoBaJlltcb trptr trocrpoeHliIfi [rra-
rpaMMbr Tr* -lg g.- 

C.nelyer orMeiurb, rrro BaBr{cuMocrrr? uoAo6nue zao6paxtennbrM Ha prdcyHftet

oxagbrBarorcfl rroJreaubrMrr rre roJrbro trprf arr6ope MoAeJIIn aruoc{eprr. flapauer-
pu ?86 er lg g IJIE trccJleAyeryrofi 3Be3[bI Moryr 6rrrr nafiAegbl HeAocraroqno
Beprro, tr yI(aBaIIHbIe aaBIIcuMocTItl troSBOJIEIOT CyAItTb o IoM' fi fiaxl{M trOllpelnHo-

CT.flM B OtrpeAeJI.fleMOM COAepE(aHUlI TOIO I{JII/[ trHOrO SJIeMeHTa IIp}IBOII/IT' (Hafipfi-

Mep' SaBbImeHIIe IIIJII/I saIIlI)fieHI{e 7e6 IIa 100 K''Pu"r", r{orru3aqgo,Horo paBHoBecr,I.E' a orcroAa u atr6op Tsq-mlg g, Boo6qe

IOBop.E, saBIIcIIr or upul{.EToro sHaqeHl,Lfi trapaMerpa_.MtrItporypo}JleHrHocrl[ !1'
Tan 

- xax cgaqaila trpuxoAr4Tcr lroJrbBoBarbct rapm6xuffielrHrrM. oH&rIeHI{eM f,,11

[oJryrreHllr,rM trO I(pIIBbIM pOCTa, JIyqIIIe Bcero trpII IlocTpoeHl',Itr IIOH?iBaqI[oHHOI]O

paBrrOBeCI4fi OCIIOB6IBaTBcTI TOJIbI(O Ua C.na6rrX JltrlurlflX? ItOTopBIe trpaKTl{qecRlI

IreqyBcrBItreJIbHbI n nrr6opy Er. O4uaxo ar6 He BcerAa.yAaercg cAeJlarb (uanpu-
on"pl *o.y, 6grr Heuesecturr Clrrg ocquJlJrgropoB cila6brx truuuft). Tor4a pacuet

TToHuSaIIIIOHHOIO paBHOBeClI.fi [I COOrBercrBeHHO otrpeAeJIeIIUe [apaMeTpoB I e$

r-lg g upuxog7rc; BBIII6JIHSTB ABa)fiAbI: uepnrrfi pa3 [JIs IIpTI6JII{}fieEEoro suaqe-

nraa 51, uafiAeunOro tro KpIIB6IM pogra, u nropofi pa3 AJIfi yrOrIIIeHHofo sHaqeEIIff

$1, nafigeunoro c uoMotr{bro Mo[eJreft arrrloc{ep.
'- Orpegere,ue lrapaMerpa Mr.'I*poryp6yile,r'ocrz $1 - aro oAHa I{e ocl{oB'brx
Ba4as MeroAa naoUe.,eft arrrloc{ep. b:6ursno trocryuarcr cJreAyryquM o6paaorrr:

\tx nmnwft paanOfi uIIreIIcIIBHocrI4, npl[Ha4Jle]fialq11x oAHoMy uOHy, BbIquCJIflrcr

cogepffialllle cooTBeTcTByrcqero aJIeMeHTa' s trpu EecKoJIbItI4x auaueuunx [,1 lr
aareM nog6zparOr Tal(oe Et, A.ls Koropo1'6 11e Ha6JIIOAaerC.E Cl{creMarllqecxux
,r*er"*rrft e ipu ynenrzq.eHul4 aI(BIIBaJIeHrEoft u1apltgw W. HeofxoAllMo troArlep-H-

Hyrb, qro .axbft cnoco6 Aaer .trocrogHrloe Ails sceft atrvroc{eprr agarreHrre E,t'

B'ro'r*" BpeMfl ,raBecruo, ,ro s ar*oc{epax Hel(oropr,Ix 3BeBf (u s oco6eruocrz
crepx"r"airon) uapalrerp 6r Molfier lrersrrcs c r.ny6uuoft. Yro6rr yqecrb Bo3.-

ilroE(r{oe rrsMeHerl[e [, c 
"n}iourofi 

B Hartreft lrero4une BMecro orAeJrbHbrx_ tunufi.
Irpe4Jlaraercfi paccMarpl4Barr, rpylltrbl twnufi. paryo$ uI{reI{clIBHoCtr4. Haupu-
,r*p, , iuexrpax F-cnepxrr,rragroB MHoro lrasufi Fe I. Moxro BBIIeJIIITr cpeAr
Hlrx cHaqaJra rpytr[y oruocrrreJrb]ro cJra6brx nmtauft c Dr(B[BaJreHTrrbrMrlI rtrr4prl-

s.a*ru W= 50 rttA, I(oropa.fl AaeT co[epp(aHlle 11(eJIe3& gps, 1rp&nruqegnl'l He Ba-

Br4cflqee ot nrr6opa [1.,(anee Mo]ItHo paccllor_p_eTl^^[^ocJIeAoBareJIbHo IpytrtrBI
JlrrHuft, Harrpl{Mep, c IIIupl{HaMuW = 150,200,250' 300 MA ur' ['; [Jrfl r(a.)nAor4

rrB Hlrx HaxoAI{To.E TO SHaqegue 11, ItOTOpoe COOTBSTCTByeT CO[epHaIIIIIO oFe,

. OIIpeAeJIeHHOMy trO CIa6bIM JIIIHIIflM. fnaSHbIN,I MOMSIITOM 3[egb -fiBJIfeTCfi TO' qTO

ilipinu oggofi 
"pyor"r, 

vMefl |fiulrl{e BHBr{BaJreIrrHbIe mr,rplIHBIJ AoJI]r(Hbr o6pa3o-

BbrBarbcs upr,IMepuo na o[I{IIaHoBoft leoMerpl,Iqecxoft BLIcore,-Fl' Tarrau o6paaoU,

BEas cpe[rrue 1ilfl AaHHofi 1pyutrbl 1I71;g.ili4 sHaqeHl,Ifl Et u H, Mo)I(Ho AOBoJIbHo

ToqIIo trocrpoltrb BaBficllMocrb llapaMerpa [1 ot BbIcorLI B arMoc{ope, trpuqeM

HaMEoro ToqHee, qeM [o orfleJrbrrbrM JrI{Hr{flM.
Orlrerr,ru, qro Ail.tr Tanoro aHaJII,ISa He [o[xoAET cr{JrrHbre iluIIJ'vM) T' e' cy-

qecrByer olpaHuqeHl4e Ha pogr W. Otto cBflsaHo c reMI{ Oco6eH1roCrEMIl troBe'
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lr.o*fnr"o,*,u

I

? lTeopufi rpulla^ I tt'l
DSW-reopua

L4l
O6o6Uen-

Ira.s TeoprIE
ESW-reopur

t4)
O6oOlueH-

Irafl TeoptIE

0,999
0, 931
0, 950
0 ,987
0,995

0, 891
0, 926
0,9't7
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0,994
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o [Poucxo]I([EHUI4 AHOMAJTbHbIX
EAJrbr\{BPOBCttIIX IEKPENIEHTOB

B CIIEKTPAX eFvrITIIBHblx 3BE3[

B. fI. I'PIturrH

B cleHrpax prrAa apynrr,ruHhrx BBCBA na6lro4arotcR 6alr,rrepoucrr'Ie AeI{perlelrrlr (6' n')'
xapatrrepuoii oco6eHHocTL,Io I{oTopr,rx trBJrfierctr arlorraJrl,Ho Bbrcofioe IrHBeIlcrloe oTr'rorreElle

Inrl IrU. flonaaaflo, rrro rrorrBJreHr.te ilo71o6rrsrx 6. ,4. noxrer paccllarpl'lBarrrcfl fiaH cBr'IAereJrr,-

crBo cyqecrBorlagr,lrr r o6.nacrrr o6paaonarilR Dur.ICCrrLI Brlaqr{TeJlIrrIIrIli lpaAllerrroB t[t'lar'r'recxilx

yc,,rotr.rit B coqeraHrr.r c paAr.raqr.rolrgbrrr rBarnloAeiictnttert lle)fily aoI'IalII{ c rlrcoHoii rl'nt'rgnorir

nJIOTIIOC'tbro [a3a.

ON THE ORIGIN OI.'TI]E ANOT4ALOI,S BAL}IER DECRE\'IENT IN THE SPECT-

RA OF TI]E ERUPTIVE STARS, by Ii. P. Grinin..- The Balmel dccletlletrts rvhich ale

characterized by thc anornalous higlt invclse lclalion ,nrl,r, has beinq obselved in the

spectl,a oI some elupl,iye stars. It is shorvl, that the appeal'allce oI srtch Ballnel declernents

rnay be colsi6eretl as lhe elidelce oI tlrc existence oI the lalge g'r'adicnt, oI the physical cort-

dit,ions in tlrc ctnission region in. contbirral,ion rvith l.lre radiative couplillg in the spectlai

Iines betvcen legiorrs wittr high alcl lorv tlelsiLy oI the gas'

Teopun 6alrueponcHoro Aer{}leN{e}rra (6. A.) flB,Ilflerc.fl, HaH I4sBeCrHo, oAIII{N{

I{B Har46oJree pacnpogTpallelllrblx NIeToAoB AI{al}IoCTI4nI4 coCTo.EHlI'E la3a' oTBeT-

CTBeIIIIOIO Ba O6paSOBaIIUe SI,ILICCI{OH}I6IX CIIeKTpOB SpyIITIIBHLII SBeBA I4 IlflAa

Apyrr4,\ o6r,exros c aN{raccl{orrrrbrtfr{Jrr4r]I{flMI4. Cor.tlac}Io }[rloroqlacireIIHIJI\I pacale-

rarr,r [1 -9] 6. A. AoBOJI6IIO CJIg?HIILINI o6paSoNI 3aBI4CI411 or IlapaMerpoB I4BJIyaIaIO-

qero raaa, li(rnanaaou r431rerreHrr.a ero [pI4 DroNI BecL]Ia 3HasrtreJlelr: or oqellb

uoJrororo rr Aailie I4HBepclroro (Iuol /rrp ( /I1, ( ' ' ') npu BDICoKoir rrJtor-

HOCrr4 BerrlecrBa T4Jrr4 r4sJryareirl4fl AO OrIeIrb r(pyroro (1*ro) lraB )'Ie1r' ' ') npu

HI4BKOfi IIJIoTHocTI4 BeqecrBa I4 I43[yqerrll-s, aITo noBBoJIEeT g 6o,ulrurarrcTBe CJIy-

rraeB rraAJrelrrarqrlNr [oA6opoNI Eal]aN;erpoB corJracoBarr, Teopr{Io I4 }Ia6JIIoAeIrI'Ifl.

B noc.neAune ro4bl, oAIraHo, orl'Ieqell p.fiA crlyqaeB Hor[a B cnexrpari Epylr-

TIdBIrr;rX BBSBA IIa6JII6AaJII4C6 cOBep111e11lIO HeO6bIrIHbIe 6. 4., XOrOpLle IIe TOJIsI(O

He COIJIaCyIOTCfl HI4 C OAIIIzM I43 paCcqI,ITaIIIIbIx B tt -9] BaprIaIITOB, IIO I4 lle N{Ol'yT

6r,r:rr, nony.lerrlJ rr3I{t4X IIyroI{lri.IuelluofiI{OI,I6I4IIaI{I4Ia. BOUpOC O [pOlICXoiI{AeI{I{U

noAo6urrx 6arr,l,reponcl{I4x AeI(peN{eIIroB I4 flBJLserctl rrpeA][ero]I o6cyirngeurar

Hacrofl tqel,l BaN[erHLI.

1. Auolralr,tlble 6aJrr,MepoBcr(I'Ie [ertperreuTbl'
Feaynr,rarr,r ua6lro 4eullii

flplr rra6lroAerrrrr4 Bgrrr,rxr4Barorrlert sBeBAr,r UV Cet B Crle1rpax AByX BClbIilIeH

o6uapyxreubr afloMaJrbHl,re 6. A. [10] (ou. ra611rrqy), ourocflIlll4ecff It rrrny r{HBep-

cHr,rx'."Orrro-"rrr" in.rltnu oxaaaJroc; nprr aroN[ IlacroJrbr(o 6onslrun't (oco6enuo

B ctreKrpe Bcrrr,r[rHrr orMeqelrHofi Ira pl4c' 2 r1u(poi?;1,);,'Lo.lITopH pa6orr'r [10J

rrocraBrrJlll froA coMHeIrIIe [peAJro?I{erIHyIo paHee B [11] lr [12] nrrrepnperaql4lo

JirrHefiqaTblx Cle6rpoB BCIIbIIIISH 38e3A TI{ua UV Cet Ha oCIISBe I43'[yseIIIl'I oIIrI{-
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qECfiI,I TOJICTOTO B JII]IHI4.fiX TABA C AJIEfiTPOHHOfi TEMIIEPATYPOfi. T": 104 ---:- 2]104 K) u nonqenrpaqraeft he : l0r2 ' {Qlc 
"*-e.Heo6msurrft 6arruepoacxrzfi 4expervreur nafi4eu ranlr(e B crrexrpe Bcrrbrxr{Ba-

roqeft BBeaAblWolf 359 a cromofiHoM cocroffHr4ra [13]. B ornra.rre or npegsrgyqefi
pa6orrr s [13] ua6nroEerrafi trpoBoAr{Jlrrcb B 6oree mraponoM yqacrne ctrexrpa,
BHTIOqAIoq.EM JIIIIHI{IO H". 7IA TA6TTUqrr, TAE IIPI4BEAEHbI ATIit AAHHbIE, BIAAHO, qTO

orHomeHr{e I71o/111u He rrpeAcraBJrfer npo6neurr AJrfl rdHreptrperar{ur (crvr., na-
trptrMep, pe3yJrbrarbr pacqeroB [8]), B ro BpeMfl r(aH orrromenue Isrllspr n&K rr
Bo Bctrbrrrrxax UV Cet [10], ssrsefcs aHoMaJrbHo rdHBepcHErM.

Hanoueq, HeAaBlro auoMaJrr,Irbre 6anruepoBcnrle AeHpeMerITbr aHaJrorrrqHble
roilyqeHHbry B [10] B AByx BcrrbrrrHax UV Cet, o6uapylxeubr B crreHrpe HoBo-

Sp
IlaJibMepoBcnui,i AeHperreHT

HpI Ilpulre.lanlrR

Bcnr,rurna /
BcnsrrrHa 2, troneq nr.rc-
xogrrqei.i .racrl xpr.rnoii
OJIECKA

Cuonor:isoe cocro fl Hr.re
Cocrogurrc lIrrHlrlriiJIrH0-
ro 6recxa

lf"rnr- |

rnrH 
I

LiV Cet
,

\Voli 359
SS Cyg

MB
))

M1r
G5

1 ,00
1 ,00

1 ,00
1,ct)

2,17
1,52

1 ,50
2,lit

1,J5

|,45 o, zs

t10l
[10]

I 131

u4)

ItaH nu4uo I4B rlpcAoTaBJrerlllrrrx Br{rrre AarrHr,rx, cr4ryarlr4rr, B r(oropr,rx na6nro-
llalorcfl aIIoN'Ia,IIr]IrbIe 6.,4., BecbN{a paaJrlarrrrrJ. B cnyvae Borrbrrrrex aneig.r'raua UV
cet, tlanprar'Iep, N{bI l,rilIeeNI [eJrO C pe3HO HeCTarIr{OHal]rrbrr,I fBJreHtrretr{, coilpoBo?ri-
Aarotur4}rc.E llBr4irieHr4flN{r{ rasa co cRepxsByRoBrirrr{ cHopocr.rrMr4 [10]. I-Ianporun,
etr{I4ccI4o_IrHLIe cneKTpln r cuoxofirrorl cocroflr{rrlr y 6o;rsurraHoTlln Bcru;xr.IBaroqrrx
aneaA o6paayloTcfl, no-Ill4Allt{or{y, B HerroABrdirirro}I raae B r(oMrranTHbtx aHTrlB-
rrbrx o6Jracrfl\ rra rroBepxuocrr4 BneBlI tl5]. B c.rryqae irie HoBorroAo6rroii SS Cyg
e\'Iuccl4rr BoBJrI,IHaer B al{Hper{[orrHo].r Ar{cr{e, o6paayrouleNrcfl npr{ nepereparrr.rr{
BeqecrBa c o4uofi r(oN,rrrorret{rr,r Anoitrrorl cr,rcre}rrrr rrti Apyrym [16].

Paa.lrz'IHl,r I4 crrexTpaJlrrllrrre I{ilaccri rreperrr4cJlerrHbrx Bbrrxe arcs4 (C5, M4,
NI8)' rITo' rIo-RI4.qI4N[oMy, trlcItJtIoqaer BoaMoiliI{ocrr, o6r,RcneHr,rfl aHo}faJrrrrrr{x
6. g. ar,un Irrle rr ce,treHTI4BrIoro norJrolqeHr,rrr B Nro"TreHyJrflprrr,rx ro.rrocax I,rJrtr{
6"rterrglrponarrmert a6cop6rllronrrr,rlru Jrrrrrr{rrNrr4 6turnuepo"nc*'oit 

"r1rrrr, 
o6paayro-

LIII4T'II40.E n aruoc(lepax 3BeBA. Terr rre lrcrree rropaBr,rrcirrrrroe c,\olc1]Bo ,r,r6nroAa-
ell[tx a]Io['IarI4i4 ITe ocraBJlser coltrrenuii B Totrt, qro rlpr4qr4rra, noT]oTtiAaIoqafl r.rx,
BO BCeX [epcqrdc,rreHnbrx cJryqaflx oAHa I,r Ta irie.
_ I{aH 6y4et noHaBarIo rI}I;Iie, [orrRrreHr,re nogo6nr,rx alroMaJrrrrrr,r\ 6.A. rroirier
6u'rs o6yc.roBJrer{o oArroBpeNre'.rrlrrr gcficrBue}r ABy\ $arropon: t) cyulecrnona-
llI'IeM SIIaqI{Te.rtbIibIx rllaAI4e}IroB r[uar,r.recHu-r vcnosur,i g o6.rtaor-sx, orBcrcrBell-
IIbIx 3a o6paaoralrrae DN{I4ccI4oIIrrr,r\ crrexTltou; 2) rril.rrrrarrre}I Hpynrrot,racru.r'a6nor.o
naauuogeticlnr,ra B crIeHT []aJrb]tr,I\ .rIr{rrr,r}r -\ rlciriAy noECI4crer{aNrr4 raBa, I4x{ero-
u{r4Mrr pasrrbre rrapar{erpr,r.

2. Iialr,rrepoucxnrl Aer(pelreHT
rrprr npyrHorracrrrra6uou p aAr.rar{uorrHoilr r}3aHr}r ofieiicrB r,rr.r

[,na toro 'ITo6sr N{eiIiAy orAe.rlrrrbr}Ir{ iloACrrcreNrarlrr raaa ooy11trecrBJrflJrocb
pal{IraltI4oIIHoe RBaI4}IoAeiicl'sue B crICRTpa,,rbrrLr\ "rrurrtrax, treo6xoArzr.Io, orreBr4A-
lro' coBrItlAcI{rIe peSoJIaIICIIT,Ir qacror rrorJIoIqarcIqrr\ rr 14BJrvaraIorul4x aroilroB,
IlpLlllaAJre?riaql4x orrrNl rIolICI4crellalr. IIpr.r r{AJlrrrrl4rr yflop,rrAoqeurn)rx cBepxBBy-
I{oB[Ix ABI4it{elrltfi I4BJ]yaritlo[{ero raBa aro vcJroRr4e }ral{JraAbrBaer orrpeAeJreuH],Ie
orpaHuarerrrrfl rla Hrauctllarr4r{y raaa [17-20]. c]tr,reuyecxr4e cJre[crr]r,rfl, Br,rrenaro-
u{ae r4B orrax orl)aru4qenT,rrt, rrr,r o6cygulr B cJreAvroqeNr IlaBAe.[e. 34ecr, ?rie AJr.rr

SBeBIa
Ifo. HY H5 H,



Puc. l, ,{nyxnounoueH?Ear ra-
3oBafl Cr4CreMa c paAl{aqrroElrbrM
raarauo4eiictsrreM B crrer(TpaJrb-
HbIX JII4HI,IEX

Lg ri| /+2
o=o\ tr

2\\
,^I\

/?o

o/
tZ

t4
\ '/I--r=o

a /oi
P:ac. 2. I{cxognsre 6a;rr,nreponcrr.re Aer{peN{errrbr, o6paayrorql.recs B-Bolrax t tr 2 (lrrrpl'txonne
;ruutru), lr 6a;rureponcfir.{e AefipeMenTbr B AByxnoMuonerrnofi raaoeoli cllcre}fe c paII{&{TI0HHLITI
naai.firro4ericrer.reM B cIIefiTpaJrbHbIx JrI,IHLrfl x (cn.uomulrc)
I - T": 10000K, Ive: 7013, Bp:10-6 1I - T":10000K, {s: 1010, Brz: 2'10-6; J -woll
359, 2-- SS Cyg, 3 - UV Cet, Bcnr,rlxfia 1, 4 - UV Cet, Bcrbllxfia 2

BbI.EcHeIII,fl HaIIecTBEHHOfi CTOPOHbI IEJIA PACCMOTPI,IM C,TEAYIOIqYIO [POCTYIO

NIOAEJII,.

Ilprzue,l.r, arro I4ailyrrarolqldrt raa cocror4T r{B AByx rroAcrrcreM: BoHbI t c Bbrco-

Koft trlrorHocrblo Bex{ecrBa(ne - 1012 -:- 1013 C}I-3), nolpy}I{eFlIori B MeIIee nlor-
Hr,rfi raa (r" 

- 
1010 -- 1011 cM-8) 

- 
BoHy 2. Ecttu 6r,r ye;ri4y 3rI4IlI4 rlo,(cl4cre-

MaMr{ ra3a }re cytr(ecTBoBaJro paAr{aqrrorrrroro BSaI{MoAefi.c"tBuft B ,III4IJITLTIX (IIpI4
HaItr{rIIaIa SHarIUreIbHbIx IpaAI4O}ITOB CHOpOCTI4 TaHafl BOBIIO]I{HOCTE,, Oq0BI4AIIO,

JrerHoocyrqecrBr{Ma), ro peByJrr,rrapyroqraii 6a.nt,neponcr(I4fi I{eHpeMeI{r Mo}I{Ho

6r,r,ro 6tr IloJlyqr,tl6 nyreM JrI4IIeI,iuofr KoM6I4Hai{I4V 6. A.3oII t 14 2. (Tax alaoro I4

rrocrynalor, Hanpr4Mep, ilpld o6cy7r{aerufi Btrrutrruutn IIeoAI{opoAIIocrrr IaSJryalaro-

qero rasa ua 6. A.).
flprz r.rartr.ual4 pal{r4arllro}rrroro BBar,rMoAeficTBI{fl r{eilqy soHal\'Irr raxafl rlpo-

IIeAypa rreBoBMoir{rra rro roia upocroli [prtrrr4He, qro B eroNl cJryrlae- ilpollc,\oAldr
rzcHiiueuue aMr{ccr{oHHoro cnexrpa aonur i Ba cqer norJrolqelllrfl B BoIIe 2 (cu. pnc. 1).

C yuerolr aroro d)axTopa r.rHTelrcrrBrrocTb rraJrytrerrr4rr B llertoropori .racrore upo-

Srana .nrauralI, CooTBercrnyrOrqeii nepexOAy i --> k, MoiI{Ho IIpellcraBIlrE, B BIIAe

642

. (2)

J it : a J\rt,)e't)i" a 1(zrt.

3Aecr, Ju, - cpeAlrfJfr I4HTeHCI4BHOCTL

Harr rra egunrzuunrfi I4HTepBarr qacror;

lr tl

(t)
I4BryseHIarI B Jtttrrut4 i -, lt, HopNIlIpoBaH-

rrrrAer(caMl4 I w 2 yxaaaHbl BerIrsI4IIIi, or-



Hocftr{rrecrr coorBercrBeHHo H SoHaM I w 2. Hanpzuep

Jl'r) :stil) tt - ,*'\i) l,
rue Sll) ro rll) - coorBercrBeurlo Syumqr4.tr rrcrorruur(oB r{ olruqecnarr roJrrqr{Ha
raga B lrurrrrtr i --->k s eoue 1.

HoaS$raquerr aB (1), onpegerruoqrzft BnJra[ aour,r 1B rroJrHyro aMrrccr{ro B Jrrr-
Irl4rr, BaBl4crar, noo6Iqe roBopfl, or rracTorll upo{u;ra, }Io }re 3aBI4cI4T or EoMepa
.rrrzHrdr4. llocnonr,xy B AalrrroM cilyarae Hac r4HTepecyror rzrrrerpflJrlrHbre xapaxrepr{-
crl{r(Id DMIrccIroHHBIx .r^uvuir, Mo}n}ro fipr4rrflrrr AJrrr npocrorbr e, - const. flpeA-
IroJIaIa.g, qTO IIII4pI,IITbI Cuer{TpaJIblrr,rx .nrarrufi olpeAeII.rrIOTCfI AoIrJIepoBcltr4M yruIz-
peHrlreM: Avlr : vi!, (u/c), rAe u - xapar{repHafl cnopocr}, gnrzmeurzfi rasosoft
cl{creMbl, g;rrr nolnoft I4rrrer{cl,IBrrocrl{ r4BJryrIeHI4.E B Jrutrt4r4 i --+,k mweew Iiy. :
: "I;1. Av;1..

3. Peaynnrarbr BbrqucreHrui lr cpaBlreHrre c na6uro4euuanrlr

B xa.Iecrne [plzN{epa, r4JrJrlocrprrpyroqero BJlr4.rrrrr4e paAllar{r4ol{Horo BBalIMo-
4er?crnraa Meir{Ay BoHaNrrd I u 2 sa 6alr,uepoacxrart gexpeueHr, rra puc. 2 [pr4Be-
AeHEI pe3yJrr,Tl,IpyrcI]{l4e 6. 4., rr,ruracJreHHlre Ha ocrroBaur4r4 rrpl4BeAer-rHr,rx BI;IU0
coorHolxeHl{rl, ra rzcxogrrr,Ie 6. A. aon I r,r 2, nr,rutac,nerrHr,re Ha ocrroBe rrporpaMMDr
pacqera BoAopol{Horo clenrpa, ouncalrrrort s [B]. TaN,r rxe [pr{BeAe}rrr rrapaN,rerprn
BoH; B HaqecrBe rapal,rcrpa n er,r6pano orrrorrerrrde t$lrt t*lu.

Eclra 6rr peayJrbrr4pyrouluit 6. 4. upegcraBJrflJr co\oit nranefinyro xou6rznaqraro
6. 4. aon I u 2, To Bce ero Brlaqeurrfl BarroJrHfl,nra 6rr Ha pvc. t npocrpaucrno
ntex1y rrcxoAHlrMr{ 6. l. Hax BI,IAT{o r4ra pr.rc. 2, zcxarHenr4fl, Br.rocuMbre rrorJroq,e-
HI{eM l{BryqeHrr.E Bo}rbr I rlpu upoxo}rrAeHr{r4 qepeB aouy 2, trprlrBoA.rrr H ToMy, sro
pe3yJrlTl,Ipyroquft 6. A. ua.rI,IHafl c rruLruw I-I, nerxrzr sbltue ucxo1urrx ar-raqeuuft
6. a.

Ha rou )r{e przcynr(e npr4BeAeubr ar.roMaJrr,Hbre 6. [,., ua6.;rroAaeuEre B crrer(Tpax
Bcnbrxl,IBalorqrrx BBeBA lr SS Cyg. Brzgno, rrro rraAreEraqranr nr,r6opoM napaMerpa
a Molr{Ho Aocruqr AoBoJrbHo xoporuero corJracu.rr reopr.ru z na6rrogeurzfi.

Cnegyer orllerldrb, uto nr,r6pauHa.E B rrpr{Bege}rHolr Bbrrrre ilpr,rMepe xolr6rarra-
qIa,E trapaNrerpoB Borl I u 2 se .EBJrrrerc.E eAr4r{crBeHr{o Bo3Mo}r{}roft ra raxrze me
aHoMaJIr,HbIe 6. A. MolIiHo noJryql4Tr,, Iralpl4Mep, upz 6onee Hr43nr{x BEaseHI4.Ex
aJreHrporruofi teuuepatypbr 14 ItoHqeHrpaqrrr4 Borrbr 2 (rrpu {raxcraponar.r}rbrx trapa-
Merpax aonr,I 1). Pacuernt, Br,ItroJIHeIrIrLre AJr.E paaJrrzqHbrx Honr6rauaqrzfi napalrer-
poB SoHbI 2, noxa3unarct .tro ocuoBr.rr;IM ycJloBl4elt, ueo6xogrzMr,IM AJLE BOBITI4K-
HoBerILIfl aHor{aJILHbIx 6. l.? .flBJrsercfl otparrlzrleEruer.ra ofiTurlecHyro roJllqurry
aounr 2 B Jrr4r'rr{flx 6a.nr,uepoacxofi ceprzra: neo6xo4rauo, uro6r,r tfil,, 6ura rrop.EAKa
eAlzr{I4r{br. B arolr cryqae JruHutr }Io o6paeyercfl B oc}roBrroM B aoue 2, 6onee
BbrcoHr4e sreHbr cepuu (uaurauan c FIr) - B SoHe 1, sro tr7 trBrrtrercn upzvrarrofi
aHoMaJIr,H6IX OTHOrllelrl4ft rAnrellCrasnocrefi ,rlurtuft 6anr,ueponcxoft cepura.

4. O6eyxqeuue

Taxzlr o6paaolr, tro.rlBJrelrIae arroMa;rlbrrbrx 6a.nr,uepoBcKt4x [eHpeMeHToB B
cneHrpax SpyIITI4BHLI-\ 3Be3[ Mo]Ii]Io paccMarpl4BaTb Ha}( yHaBaHIre rla cyqecr-
BOBaHl,re Slraqr.ITeJrblrblx I,paAI4errToB [apaMeTpoB I4SJtyrrarctqelo IaSa B correTaHr4u
c paAr,IaI{I4oHHbIM nsarnnrogeficrBr4eM B crleHrpaJrbHrJx Jrr4r.rrz.Ex Me}r{Ay o6na-
cttlurt raBa c srrcoxoli ra nr.raxoit eJrenrporrrort Honrleurpaquefi. floc;regnee oana-
qaerr qro r,IIITepBaJr qacror, B ItoropoM raB, I4MeIo[truft 6otee I{rranyrc eJIeHTpolr-
HyIo ItoHr{eIITpaIIrzIo, cloco6eu fIorJIolrlarb LraryseHr4e B cneHTpaJIrnoft JrttHlrI,I,
rroJrHocrblo nepeHpblBaer rtrlrplrrry coorBercrByrorqefi EMr4ccr{ou]roit luwuu, o6-
paayrorqer?c.s s 6onee n;rorriort tro[cr4creMe raaa: Av{fl) } Arll).

Ec.ru raa rrenoABl{}rieH, To orcloAa cJreAyer, qro Allcrrepcr,Iu cxopocrefi reuno-
BLIX I4Jrr4 ryp6ytenrnbrx l{Br4ir{eurzfi n aoHax 1u 2 cpaeur,rMr,r rro neru.ruue. Ec;rz
ra3 ABll)rtercfl co cBepx3BynoBbrMrr cxopocrflNrtr{, ro r{pyrrHoMacrxra6noe pa4rra-

(2)
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TIlroHHOe BSa14IrOAer?CTBr4e OCyqecrBJr.Aercfl roJrbKo ilpr4 orrpeAeJIeHHbIx r14rIa\
r{trrr.reMarrrr{ U7 -20). Hanpuuep, npu paAr4aJrbHo-cl4}rr{erpl{tlHorr BBpbrBe ABII-
lrieHl{e raBa AoJrtriHo IrpolrcxoA]4Tb c BaMeAJreHIleM Hapyil{y, Taxax Haprr4Ha
gnraxeHrafi raaa npeAcTaBJr.rrercrr BrroJlr{e nepo.atr.roft npr4 BCrIbrIxHax BBe3[ rl,lna
UV Cet.

R cnyuae SS Cyg al'rl{ccrloHHr,Iit cnexrp, HaI{ y}I{e orMerraroct,, BoBHItHaer
B axxpeqr4pyroqeM Ar4cr(e, 14 corJracrro [191 o6paaoBarrr{e cfler(rpaJlblrr,rx ,rulrlrI,l
npor4rcxogr{T B ycJroBr4-rix r{pyn}roMacrura6Horo paAr{ar{I4or{rroro BBal4r{oAeficrnna.
Itpolre roro, B Mecre HoHranra axxper{r4oHHoro Ar,rcna c noBepxuocrblo BBeB[bI
o6paayerc.a cro.Eqafl yAaplra.E BOJIHa, 14, I{aK JIerxo rIoKaBarb, B oroNI cryqae raB
[o rr rrocJre [epeceqeHrar {poura ygapnofi BoJIHbr paAI4aIIIroIrHo BBal{rfo4ei.icrByer
rreiruy co6ofi.

Saxuro.reuue

Boanparqaxcb r( Bonpocy o6 ranreptrperarll{r{ onrrasecxoft a}IIdccI4Id BCU,rTxer(
BBeBI rr{na UV Cet, rroAqepxrre}r, qro caM rro ce6e {axr uoanneHrrfl aHoNIaJIbIIbIx
6anrr,reponcxr.rx Aer(pelrerrroB lre .EBJrflercfl perrrlrreJrblrlllr apryMeHrou (nax ero
cqr4raror aBroprrr pa6ornr t10]) n rrorrr,By paAI,IHaJrlIIoro uepecN'Iorpa r'to4e.rer,i

o6paaonarrr,r-q aMuccr4Lr Bcrrbrrrrex Ul, 12). Orr yxaar,rnaer JIITTIIs lla ro, tlro pac-
cN,rorperJrrbre B arr,Ix pa6orax oAHopogrrr,re MoAeJrr4 o6,;raAaror rro BrIoJrHe rIoIrrrrI]bI]I
Irp14rrl4rraL{ orpaHI4qeHrrLIMr{ BoSNIO}r{rrocT.rrN{r4 I4 rre BCeIAa oTpa}lia]oT cJr0}I{}Iyrc
naprlrrry Rnnerrufi, nporlcxogau,r4x uplr BCrrbTrrrxax. B qacrrroctl{, B IrI4x IIe yqrl-
rbrBaercrr crparu$zxaqrza $uarzuecxr4x ycJroBrrfi Bo BCribrurxax (upe4rro.uaraercfl,
Harrpr4lrep, qro rr4Heficarr,rfi ra HerrpepbrBrrbrfi cuenrp Bcrbrflrex o6paeyerca n og-
Iro1,r I{ iloM }He o6beMe IaBa rIpI4 T" - 10000 -- 25000 K u nn - 1012 +- t01a cr.l*3)

ItaH noxaeaHo HeAaBHo n [21], HerrpeprrBHbut cuextp Bcrrbrrlex BoBI'IIrRaer
s 6onee r;ry6oxrax r{ coorBercrBeHrro s 6oJree rrJrorr.rbrx cJIo.Ex - B rlellexoAl{oli
o6nacrra MelItAy$otoc$epofi rz xpouocSepofi, npra rttt- 1.015 -- t01c cr{-:r. C Apy-
rofi cropoubr, corJracHo peoyrrbraraM Hacro.rrrqefi pa6orrr s o6racrl4 o6paaoealrraa
ouraccrzoHnr,rx rranrart cytrtrecrByror Borlbl c r{o}IqenrpaIluefi ru" - 1070 -:- t01r clt-3,
qro KaH Mr4Hr4MyM rra nop.rrAor( MeHr,rre HralriHefr rpar{I4rIbr ze rlo AaHHrrlt [12].
O6a erlr pegyJrr;Tara roBopfrr o ToM, .rro e o6flacrr.r o6paaoBarrl4.g ourr,rsecxofi
BMrrcclrr{ Bcrrbtrrrex BBeBA Trrrra UV Cet Mr,r r4Mee},r AeJro c BecbNra BuasldrerbHblMu
rpaAr4er.rrar[]r napaMerpoB rzaryqarcqero raaa, ra aro o6cro.EreJr],crBo Heo6xoglr-
Mo ytII4rLIBaTb npl{ [ocTpoeH]'II'I COOrBerCrByIoqI4x ltogeneii.

flpuuoruy lry6onyro 6narogaprrocrr, P. E. fepru6epry Ba IroJreBHEIe o6cyll{Ae-
uraa, IJ. II. Ilerponofi aa uolroulr, n oSopm.uelrl4rr crarbll.

I Io116pr, I97B r.
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AITATEMI,I'I HAYIT CCCP

II 3 BE C T I,I fl HP ]TIII C H O IYI A C TP O O I'I 3 I'ITIE CI{O II OB CEPB A TOP ]4II
Torr LXTI, lC80 r.

yAr{ 524,33

EAJITTMEPOBCH r4I1 AEHPBMET1T
B ABUiI{yrUI4XCfI OBOilOTTHAX 3BE3A

B. II. I'plrrruu, II. A. f(arr,rrlena

Paccltarptlnaercn rllloroyporcrrrrarr 3aAaqa AJrfl aroua Bo/(opoIa c lreHyJroBbrlrr,r rpaflr,rq-
HLIlrrI ycJIollIIrIrIlI. Ha oclroBe llcllorlrHocrHol'o i\reroAa B. B. Co6oleBa llaocqr,lTaflo cocro.rrtrrre
rlepaBrroB0clloro ra3a, ocBclqacrroro 3Re3l(oi.i trptr 74 .- 5000 K 4rn c;re/1yroq[x anaveur,rrii na-
llarrerpoB: orrexrporHarr rertrreparypa 7e : 10000, 15000, 20000 K, alexrponnafl nolrrleHrpa-
r\nrr tLe : 108 +- 1012 cnr-3, HoDdt{xqroHr Ar.riiroqr.lr W -- 10-t, l0*2, t0-3, Beporrrrrocrr,
BIrxoAa ItBaHra B .rrrrHl.rrr Lo [)r, - 10-3 :- 10-8. 11ptruo4.:rrcn cJroAyroillr,re xa])arrrepr,rcrl,rrrrl:
oTHOClITeJlLHl,te IIIITerICl.lllI.IocTrI llopBbrx TllCx ttrrrrrrii 6alr,llepoBCI{oii cCpI{1.1, rItITe}rcI,It}rrocTL
Ituur,tI,t Ho B cltIIIIIIqax I.tIrreIrcrIDlroctlr.r 6;rlrarrcxtarqefo Hor{Tlrrryy^\la rr crcrrorrr, rrollr4iJaqrnr raBa.

TH.E BALXIEI1 DECITEX,IENT IN TI]E SIJECTRA OF THE NIOVING ENVELOPES
OI STARS, by V. P. Grinin and N. A. I{atystteua. - The rnultilevel problem for the hydro
gen atom tvith l1ot1-zero botrnclary conclitions is colsidered. Ol the basis oI escape-probabili-
ty nrethod by V. \,-. Sobolev the sl.ate oI non-LTtl gas lig.hterled by star with f* : 5000 K
has been calculated for the follorving. sig.niJ'icance oI Lhe pararneters: Z" : l0 000, lb 000,
20 000 I(, electron densily r?u: 108 -:- 1012 crn-s, de|itio1 coelficielt W : !0-1,10-2, 10-3,
Lo-quatttutn escape plobabilil,y 0r: : 10-3 -:- 10-4. The characteristics as relative intensi-
ties of FIo, I{u ald I{r, intensit,y }Jo in the unils oI neighbouling conl,inuum ancl rlegrce of
iorrization oI 3irs ar'c qivcn.

B 4arrnofr crarbe MLr rrpoAoJririaeM rraqaryro B [1] cepr4ro r,ro[eJrr,HErx pacrrerol]
BoAopoAIrolo cIreKrpa, o6pasyrorqerocfl B rrepaBr{oBecrrbrx taBoBr,rx cr4cretrax
C rpaAr4eHroM cnopoorl{ BrryrpeIIHI4x ABI4iI{eIIr4fi. B or.ur,r.rze or It], IIIe pacoMar-
pl4BaJrocrr cocroflIlze ra3a, BoS6yTIiAeIrI4e r4 rdorrr43ar{rrfl noroporo olpeAeJrflercfr
CTOJIITHOBEIII4-gT,II4 ATOMOB C EJIEHTPOIIAMI4, SAECb PEiXAETCfl },IHOIOYPOBEIIHA.tr
3a[aqa c ]JeHyJreBr;IMr4 IpaHr4rrHbrI[I4 ycJIOBr4flMI4. [peAnOJIaIaeTCrr, rrTo ra3 HaxO-
[I4rC,I ]Ia ueHorolloM paccro.stl74u r or slleBAr,r, IraJryrraroqeii uo aaHouy llrarrKa
rrpI4 TeMtrepary]le T*, I4*rea B Brr4y AaJrbrrefiuee rdcrro,rrrraoBaHr4e pacrreroB AJrfl
I4HTEPIIPETAqI4I{ 3},II4CC],IOIII]IrIX CIIEHTPOI] 3BE3II TI4IIA T TENrqA, MI,I BbI6PAII4
Blraqeuue 7x : 5000 I(, xapanreprroe Arr.E BBeBI{ Droro HJJacca.

1. IlocrauoBxa gaAaqu u o6ullre coo6parr(eur,rfl

flpe4no;raraercfl, rrro rrBryqarcrquft raa oAuopo[eH rro reMrreparype v trJror-
HOCTTT 14 ero lreuJroBoe paBHoBecl4e rroAAepffirrBaeTcfl HepaArraTIrBHbrMV I/ICTOSHfi-
r(aMu EarpeBa (IIarIp\TMep, sa cqer Auccrdllaqfirr_alleprni ryp1yrc]ErrHbrx ABu]fie-
HI,Ift, aHycrr{qecKux u NIf,{-nonE r,r r. tr.). Huaxorelrueparypr{oe r3ryqeHr{e
SBeSAbr rrrpaer trpl;{ eroM BropocrerreHHyro poJrb, rrepepacupe\errfltr aJreKrpoHbr

,{na pacuera HaceJreulrocreft ypoB:ueir rt cretreurr noHr{aarlu}r ra3a rrcrroJrb3o-
Ba-Ha trporpaMMa pellreHu.s cr,IcTeMbr ypaBlreHr,Ifi Crar{[oHapHocTII, cocTaBJleHrrbrx
s [1J c yqeroM Bcex cyqecrBeHrrbrx rrpoqeccoB BaceJreHrrrr n AeaaxrrlrBarlrru ypoB-
HET, BITTIOqAfl TIOHIIBAqI,IIO I4 BO36Y}HAEHI{E AJIEHTPOHHBIM YAAPOM, IIBilYqEHIIEM
BBeBAET, a rar{Hre gz$Syanrru L"-zaryuenzerrr (e rex cJryrra.Ex, norAa orrr1rrrecgaff
roJlquHa aLc> 1). PagflaqrroHubre nepexoAbr Me)fiAy [r4crperrrbrMlt ypoBrrflt\{?r
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yqurr,rBarorc.fl Ha ocHoBe Bepo.ErHocruoro MeroAa B. B. Co6o.nena [2,3]. Yser
gu${yanoro L"-raany.reur{fl, HaH Ir B [1], flpoBoAl{rcr{ Bbrxrroqenr,relr pexon6u-
uaqraft Ha ocHoBuofi yponenr. flpu arou fipr4rrlqecxog auasenrae Bepoaruocrr{
BbrxoAa RBaHra B Jrr{Hrrr{ Ld - pf, (raHoe, qro rrpfi 0rz : pfr BHaqeHrre rr," : 1)
trpr,ru.Ero paBHr,rM 10-3, uro corrracHo [1] coornercrByer cnopocr.sM HpynrroMac-
mra6urrx gnumeuufi u - 300 xu/c, ruuzrrHbrM AJr.E raaoBbrx crrcreM BBeBA rr{tra
T Tennqa. Cneqyer [o[qepxnyrb, qro trpr{ reMneparype BBeBAbr 7* : 5000 K
,I npl4l{flrl{x Hra?r{e BHaqeurd.flx aJrer(rpoHuofi reMrreparyp:"r T 

" 
: {0000 -:- 20 000 I(

polr, {ororzoHrzaaqrafi c ocHoBuoro ypoBH.E uo4 AeficrnrdeM r4Bilyqeur.rfl BBeBAbr
upeue6pemraMo MaJra rro cpaBHeHuro c rroHlr3aqraefi aroMoB aJrer(rpoHHbrMrz yAa-
palru. IloaroMy paccMorpeHr{e oAHopoAHbrx rro reMneparype }r rrJrorHocrr4 ra3o-
BbIx cl{creM, orrrl{qecna.rr roJrq,rrHa Horopr,rx o Lr-nourrauyyMe BaBe,4ouo 6onrure
eAr4Hllqbr, B AaHHoM cryqae He rBJrflercr {raarauecxz trporr4BopeqrdBbrM (rrpra
6oree srrcoftr{x reMrreparypax (T*} 104 K) raHofr troAxoA 6r,11 6u, oqeBrrAHo,
uexoppexrnuu).

flpranograuue Hrrx(e BI{aqeHIdE 6anr,ueponcfioro AefipeMeHTa Br,rqracJrflIorc.E
o6rrsHr,rM cuoco6ou:

Tit - a{{enrunua.E otrruqecftarr roJrqrrua o6ono.rxfi B Jrurrr{u (ocrarrurre o6o-
BuaqeHtl.a cM. B trpe[ErAyrqefi crarre).

,(la nrruucJreurrf r,rnreucrrBrrocrrr gMlrccfionnofi Jrfrr,twt B eAr,rrr{qax 6nua-re-
?fiaqero KoHTuIryyMa trprrHr,rMaerc.E, qro uBilyqaroquft raa BatroJru.ser aJreMeH-
rapnrrft c{epnuecrraft cnoft paArryca r r,I roJrql{Hoft. h(r. B arou cfiyrrae cBeru-
Mocrb o6oilo.rxu B ctrer(rpaJrBuofi Jrr{Hr{u (e pacuere rra eAr,rnuunufi urrTepBaJr
uacro:r) oupeAeJrflerc.E Bbrpaxerrr4eM

(I n l I n ) - (n tA n\zrhv i2) l (n aAa2pzahv u),

rge pzr - CpeAH.Efl Bepo-srllocTb BbIxoAa I(BaHra I43 CpeAbI:

gzr : tirl 11 - e*ti'tt1,

Lr* : 4nr2 (4n - 0*) Szr (t - {'ik),
rge ^Sip -- {yHHqraa ucrosHlrnoB B Jrur.rrrr4 i --> k, g* 

- rerecurrrl yror,
I(oropblM r4B roqr(r{ r BrrA}Ia BBeBAa: Q*: x(r/r*)-'; r* - paArryc BBeBAbr.

Cnerrzlrocrn BBeBAbr B ToM lr{e lrHrepBale "Jacror paBrra

Lr\, : 4nr2*.2n8 u. r 1T *),

rge Bu., (T*) - Buaqelrl{e {ynHqrara flnauxa H& rr&crore vi1.
I(oru6uuupyn orrt Bblpa?fieHu.s, IIaxo[r4M

L,,
a*:#- Sir, (L - e-Iu,y1Qw (r)Bnrr(T *)),Litt

(1)

(2)

(3)

IIOA

(4)

(5)

rAe W (r) - Hoa{{uqueur Ar4rJrrcrg4rrr.

2. Peeynr,rarbr Br,rqrrcuesufi

Ha prac. 7,2 tpegcraBJreHr,r peayJrbrarr,r srrsr4creur4fi 6anr,rteponcroro Aenpe-
Mer.rra, raureHcr{Buocrb JrraHrr}r Ho (arz: a) s eAr4HItIIax 6;nrzanexrarqero r(oHTI4-

EyyMa r{crerlerrb rroHr4Saqr4rr raSa x : n"/nr AJr,fl cJreAyIoqI,Ix SHaqe}Init napauet-
poB: aJrer(rpoHHafl reMneparypa T" :10000, 15000 u 20000 I(, reuueparypa
BBeaABI 7*:5000 K, xoas{illIl4eHr Ar4rrror\r4tt W :10-t, 10-2 u 10-3, alext-
poHlra.E KoHr{er,rrpaq:,ltr ne : 108 -:- 1012. .{na xarn4oii rfr,rRcrzponannofi rpofinl.r
napaMerpoB 7", k" u W uurepBaJr rrBMeHeHrIfl Bepotlrlrocrlr BbIxoAa HBaHTa

B Jrr4rrvr{ Lo - 0r,: tr} (upn rrz} 1), rge trr,[ec[rfexu4RHa-s onrrirlecna.s ror-
trIr4Ha raaa B rv:uutr Lo, uog6upaJracb rar{rrM o6paaou, .rro6bt peayJlbrarr,I BbraII4c-

lenuft nepexpr,IBaJlrl Ar{arraaou r4aMeHeHlaq Bblcorr,I rrlt:u\l'tz, Ho I'IaA ypoBHe}'I
EetrpepbrBuoro crrer{Tpa, ua6rrogaeltr,Ifi r cuer(Tpax BBeaA rrrfia T Te;rr,qa.
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Pttc. 2, Oruocrrre.lr,narr Bblcora o JrrrHr,rr'r Ho na4 yponllelr l{elpepbrtsrroro cfiefiTpa,
r,-r : n1l n."
a. - T r:5000 1(, ?e : 10 000 I(

6 - T*: 5000 K, 7c : 15000 K
e - Tn : 5000 K, ?c : 20000 I(

Ha puc. 1, & - 6 Kalntrafi Jrvtttrfl Aaer BHarIeHufi 6arbMepoBcr(oto [enpeMerr-
Ta B BaBr4cr{Mocrrr or Bepo.rrrHocrr{ B},rxo4a r(BaHra l3rz trPIt SzxcuponanHofi Tpofi-
He rrapaMerpoB fe, W w n". Bngno, qro 6aJrbMeponcxzft [er1peN'ISIIT rBJlflercfi
BecbNra qyBcrBr4rerr,lrr,rl{ (xorfi B ptIAe cJlyqn"" fi I{eoAIroBHauHLIM) rlHAl{r(aropolf
cocrorrHl,rfl ra3a B o6o;noqHe I4 B Tofi vlm urofr. crelreHld BaBI{cr4T or Bcex qerllpex
rlapaMerpoB. Ecnu raa HaxoArlTcfl rra AocraroqHo 6onsuou paccrorHlrl{ or
BBeBAhr rz cocroflrrr4e soa6yxgeur{fl r(oHrpoJrrrpyercfl aJrenrpoHH bIMr{ yAapaMu, To

6. A. BecbMa tlyBcrBlrreJreH r( BapI4aIILIflM sJler(rpouuoft KoHqerlTpaquu. OAHafio
gJrfi r(a]HAofi {nHcraponaniloft rrapbl BHaqe:uufr. W w T" cytlecrByer ranoe suase-
rtrte ne1 [pr4 r(oropor{ nepexoAr;r il{emAy noa6yrxgeunbrMl4 ypoButtur u xoIlTI4Iry-
yMoNr orrpeAeJrflrorca uraBHbrM o6paaoM r{BryqeuueM BBeBA6r. llpra aHarle}Ildfix
ne :r'W;,.\e eTor.o xapafiTepHolo BHaqeHI,Ifi TeopeTIIqecHI{e TpeHu 6.4. orrI4aIaIOTCfi
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{PYr or Apyra He3HasureJlr,uo n 6.A. fiepecraer
5r,rrr uugrararopoM [JrorHocrl4 raga,

C;regyer orMerr{rb, qro coorHoruenrze (t),
r{cno Jrr,ByeMoe o6 rrquo [p rz Br,rqracreH\t rr or]ro_
CI{TEJIbHbIX I{IITEHCI{BIIOCTEft BMI{CCI4OHIIbIX JII,I-
umfi., rle yqr4TbrBaer norJroqer{r4.rr r{BJryqeHr4fl
BBeBAbr Beu{ecrBoM o6o"irosxr4. Brusuze aroro
Santopa cyqecrBeur.ro B rex cJryqa.rrx, HorAa
BnBrrBaJIeHTlrbre rxr4pr4Hrr arrnccraonuoft u a6-
oop6qzounoft r(oMrroHerrr rrtrl:liu cpaBr.rrrMbr
rro BeJrlrqr4He. /{rn Broro Heo6xo4r,rlro, qro6rr

r! (lvl|e )

[rrc[epcrr.r{ cxopocrert BHyrpeHHr4x [eurxeHt,lfi -,.0
raaa (a npoexr{un Ha Ar{cK aneagu) 6una cpan_
rrr{Ma co cxopocrr,ro paclrr4peHr4r o6olourz, vro

o"' 
4 (4n/1^,u) /o

ocyqecrBJrflercs o6r,r.ruo rrr4rrrb ,p, *rrn, ir"_ Ij1...,,r;3:::r::*.".::-_IIJuM:-Ar4ycax o6oro.rxu, cpaBr{r{Mbrx " poary.'oi fl:;:I.IjIr.".T"#r"H F:"jiog8rrt.rrcpoucxoii coprnr rpn f* : b000 K,w -,10-" Te : 15 000 l(, Ne:3Be3Ahr.

,(.rra nrracueHrafl BJrr{flrrr4fl Eroro {anropa ua : 101i
6a,nlueponcxnfi 4expeuer{T paccMorpzu cieAy- crrorrHaa Jrr.rsrr.E - 6eB y.rera norro-
IOjqyIo_ upocTylo MOAeJIb: IIpIltMeM, qTO qacToTBI u{eHun r'IBryqenrrn sBesAbr n o6oro.rxe,
a6cop6qraounofi t4 oprraccr.rornoft 

"o*"o"L"" 
rrrpl{xoBan - c vlleroM

ctrexTpaJrbu oit ttmuu:a coBtra[aror, rnx [IItplIHr,I
oAr4Har(oBr,r, ra panurr:-A.V* : ttiy (u/c), rAe u --- c11opocrr, HpyrrHoMacr,,ra6noro
ABr{x{eHil.E raaa. HerpyAHO rrol{a3ari, uro r 3TOM Cryqae Br,rpa}r(eHr{e [nr nornofir4HTeHcr{BHocrfi aM.uccrlouuoft lrT4:rr:tz,v' (uocne Br,rAeJrerrr{.rr aMr4ccuogrrofr cocrasfi.s-roqeft ,,a[ ypoBHeM HerrpepbrBrroro cuexrpa) ;;.; ;";*-'"

rtr,: Lvr,,l++, - Bvut(z-)](t - r-'th). (6)

B xaqecrse. [pr4Mepa Ha prac..i trpeAcraBJreHbr BHaqeH,, s 6.A., BbrsucJre'Hbrouo {opuy.rre (1) z ua ocuosaHzu (e) uirz'", :-iOli,"i*: iSbOO'R, l; :-i;000 Kn W : 10-l' Bruno' qro yver uor.rioqeHr,r.E BBeBAr,r BeqecrBoM o6orounra upu-BoArrr n 60ree xpyroMy 6anrrueponc*ory g.*p"Me,ry.' IIpu arou r4'Mer{e,trereMueparyprr noa6yrx4::T:,___6*bMepoBcnux ,rfr,,ttfrx trpu yMeHbrtro*rrrr r12fpoucxo4ur raxuM o6paaolr, uro uepnriuu repexoAflr n uornoqenue (.I6p ( 0)BbrcoftIile rIJreHbI cepurl, u, xax trofiaBbrBaroT pacqeTbl, BoBMolI(Ebr TaKlIe ctrTyal{uu;fiorAa' HatrptrMep, Jrl4[vlfi' Ho ua6nroAaero.E B eM:accvtfr., a ocTaJlbrrbre q;rerrbr ce-ptrtr B trorJroqeHrru.
HA PTTC. 2, A _ 6 trPI4BEAEHbI; UHTEIICUBIIOCTb,JIITHIINHOB EAIIHI{I{AX HEtrPE-pbrB,oro ctrer(rpa, Bbrqr{cJre,Hafl Ha ocrroBaurur (2), , or"6,o"r;;-;:l :';;ff",xapamrepr4syroqee crelrerrb uoHuBar{urr raaa. Buirio, qro o6" ,urrnurrbr ra1g{eBecbMa rryBcrBtrTeJlbrrBr rt [apaMeTpaM 3a[aqu u EapfiAy c 6.n. Moryr 6ttrt, vc-rroJrbBoBaHbr [JIfi otrpeEeJrerrtr.E cocro.EEl{.E uanyualorqero ra3a.flpe4cranre*rrbre Bbrrrre pe'yJrbrarbr pacqeroB BoAopoA*oro ctre,.Tpa rrpe[-JraraeTcfi s [aDHefiItreM LrcrroJrb3oBarr [Jrfi _or{eur(r4 uaparuerpon ra3oBr,Ix cucrewaBeBA rrrua T Terrrla fi poAcrBeHrrbrx uM oobexroB.
ABropbr Bbrpa*(aror rny60nyro trprlrs'areJr_buoc* p. E. repru6epry aa o6cyl*-

,qeHrre pa6orrr u pnA trorre,r{r,rx aaueuanuft, H. H. nr;pr;;;;" noMoqb n o{op-MJTEHIII4 CTATEI{.

Oxra6pr tg78 r.
F(pnrucxaa acrpolptrar,rvecxar o6cepuaroprs AH CCCp.rrerrrurpaAcxurZ rocyAapcrsesubtri yrrrepczrer

t.
2.

3

l' pu tt utr B. [[., Ka trtr,rttreca .ll
Co6uteu B. B. !,urrrnvrqrrecn('o6o,tec B. B.- Acrpou. rx.,

I,IBB. I{pbrN{cHoii o6ceplaropnu, r.

ilnreparypa
,,4., Hacr. rorr, c. 66.
o6o.roqxrr rner,.r. JI.: 14ag-no JIfy,lg47.
1957,34, c.694.
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AITAAEM!rfl HAY}I CCCP

II s BE CT fi fT HPbI}I CH Olt A CTPO @ I'I 3 I'I q

Tolt LXII, 1980 r.
E CI( OlT O E CEPB A T OP TTI4

v[H 52-3rt

OTHOCI,ITEJIbHbIE trIHTEHCUBHOCTIIT

BOAOPOAHbIX JIUHI4fl B [BI{E(vIqI{XCfl CPEAAX

B. fI. Iprrnrru, H. A. f(arnrueta

Cocrasneua nporpatrrra Bbrqr,rcJrerrr.r-E BoAopo/IHoro cler{Tpa, o6paayrOrqerocfl B ircpaBrlo-

Becrrorr fa3e rrprr flelryJreBbrx lpaur,rrrHlrx ycJroBr,IEx c yqeTo]I Bcex sJrerleHTapHbrx npoqeccoB

noa6ynrgeulrn II Ae3al{r1lBaqr,u.r yponnei:1. Ilo4po6uo o6cyn<4aerca lpe4elti,nlril cltyuai'i uttctO

yAapEoro BoB6yxrAeHr.lrr r,r]roHrrBaqr.rr,r ra3a. AJrE aroro cryqafi BblqllcJreIrbI rai'lNlauoBCHlIiirr6alr-

UepOnCxr,tii AeI(peIIeIIrbI, oTHOIIIeHIIe I rol I roB llIIlpoHOlI AI'IanaBOIIe ll3llerle]Illfi flapa]lerpoB ra-

Bai ne - t0? : 1013 crr-S, 0rz : t -+. 70-8, Tr: 40 000 r,r 20 000 K. PaccrraTpl'IBaerc.fl BJIl'Ifl-

Hle 4r,r$Syanoro l,c-uaryqenr,Ifl Ha crerleHrr I'roEI43aIIr'rr{ raBa.

Relativc iltclsiLies oI the hych'ogen lines in the moving mediutles, hy V. P' Grittin' arld'

N. A. Katysheua.- The calculation program Ior hydrogen spectra lormecl in non-LTE gas

with non-zero bolndary conditions has been made. The limited case of collisional exitation

and ionizaiion is cliscussed in detail. For this thele has been calculal,ed the l,yman anrl Bal-

mer clecrernorrts, the nLio I, llrroon a large range of charlge of gas parameters: np : 10? -.:-

; {0r? cm*3, 0rz : 1 + 10-8, 7e : 10000 and 20000 K. The inlluence of a dil{rr''e

L;radiation on degrce oI gas ionization is also considered.

IlpraCyrCtnze .fIpI(I4x SMI4CCI{oHHIJX Jtu:r.l4fr. BO[opOAa B ctrel(rpax HeCTaUI'Io-

Haplrbrx BBeBA, .E[ep cefi{eproBcr(rrx raJrar(Trrn rr HBaBapoB trBlrflercrt o[HrrM I{3

xapal(Tepllblx IIpIIBHaI(OB, yKaSLIBaIOqIltX Ha CyrqecTBoBaHIIe 3IIasI',ITeJIbHLIX

orr{Jlor.reHr4fi cocrofl}rl4fl u3Jryqarcqero raBa or Jlor(aJrbl'roro repN[oAI4]IarII4qecHoro

paBfloBecrr.E (JITP). flpoSunu rrunlzrfi- r4 r.rx orl{oclrreJlbHble uHreHcI4BHocrI,r saBr{-
'arr o, Suar.ruecxrax yc,nonafi B roM ilIecTe, rAe 3rI{ JIuLruu o6paayrotcn. floarolry
pacqer yI(asaI.IHbIX xapaKrepncrl{I( BoAOpOAHOIO CneKrpa .sBJl-Eercfl o[Hotr LI3

ocHoBrrr,rx Mo4eJrr,r,rbrx BaAaal Al4arllocrr4r(rr ra3a rI npoBoArlIJIcff Bo Mllortr{x pa6orax.
Flalt6otee iloApo6HbIe BbIrII4c;1eHLIn 6anlrteponcxoro Ae-Hpe1,lellra (6.4.)

BbrtroJrrreHr,r Ha oclrotse BepoflrHocrHoro rreroAa B. B. Co6o;reBa It] r'{ col{ep]Harcfl
B pa6orax t2-61. B pa6orax A. A. Bonpsyxa [2], Xraparr,r r yecyru [3] s],rquc-

ng'gun 6.[,. cAeJraHbr A;rf cilysafl paAr4arr{BHoro BoB6yE(Aerurr rl lIoHI4saIIIdr{ ra3a

6ea yuera DJIeI(rpoHHbIx cronxnoseulzft. P. E. fepur6epl II 3. 3. Illrlonr [4]
trpoBeJIII O6urr.rpr'lrte BLIqI4CJISIIII.fl 6.4. Ans ,[pyloro [peAeJIL,]IoIO c1yrlafl' I(OIIa
trOrrIIBaql{g I4 BoB6y}ItAeHI4e IaBa I(oIIrpoJIIIpyIoTCfl aJIeI(TpoIIHL,IMI4 yAapaM'I I4

BHJTaA BgerrrHero ,riryoerrr, [pe,e6pem;Nlo NIar. Haxoueq, B pa6orax JI. JIyyUa

u M. tr4nr,uac [5] rz NI. ?IlErr.lac [6] pacctrorpeg o6qufi crysafi, HorAa cocroflIrr{e
ra3a onpeAeJrflercrr HaH paAr4artrrBHbrtrr, rar( rr yAapHbINI IIexaHtrlBNIaMrd Bo36yE{IIe-

E\lfl u r4olruSal{ul4.
Auarorraslrafl o6[Iar npotpaMMa AJrfl Br,rqr{cJlel{Iltfl BoAopoAHoro cfleltTpa ^cy-

,q."""V", c tg76 r. r ltpnu6xofi acrpo$narauecnofi o6cepnatopura AII CCCP.

HllXre IpI,IBoAIITC.rI KparI(Oe Otrucal{I{e 3roft IIpoIpaMNIEI, a TaK}I{e peByJIbraT}'I

BBlqucrreuufi 6a.rrueponCHoro E IaftMaHoBcfiolo [eKpe]IeHrOB Ail-E qaCTHOIO

cJryrrafl, r(orAa aoe{{r4iIueHr Ar{JrroiIr4r.{ W :0. Heo6xogunocrr, B rloBrope}Il4rr

uo4o6gnrx pacueron"6. A. AJrr{ ycJroBrrft c qr4rcro yAapHbrNI Bo36y[{AeHI4eM r4 lltoHrr-

3aql4eft ra3a o6ycJloBJrella AByMfl trpl{quHaMfi.
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1' ony6'rruxoBaH,ble s [4] srrszcJle,r4r.E 5, g. rrrno.n'eHr,r c 6onr,mranr [aroM[Io rapaMerpy 0rz (2 - u rorapu{uusecxoft urHa.rre), ,-rr*arrurr" o. g. 
"p"llepexo[e MeifiAy C0Ce[HI4]'I]I ToqRaML trO l3rz qaCTO EaCTOJIrI{o BHaqr{TeJII;HbI(cn' pllc' 2), uro ,I0HJrroqaror [pl{MeHeHrae l4nreptroJrflr\fiu AIrr{ troJryseHtr.fl trpo-Mex{yroqHrix auaueHrafi 6.4. flo srofi xre upzrrrrre B [4j He'npeAcraBJrerrbr rreno_Topbre o6.nacrra aHa.reHraft 6.g., cyrqecrBeHHbre c rosHu SpeHr{, I4HTepnperar{u}IaogopoAuofr sMrlCCU-t,,,^:6paayrou1eftc.fr B trJrasMe c upoMelnyrounofi ra nraaxoftrrJlo'rr{orrbto (,/V. < 1010 cru-3).

2' fTpu BbIsI'rcleHI4L{ cretre,I{ I4oHr4,aru4r{ u rraceJreHrrocrefr yponneft s [4]rre trpoBoAr{Jrocb pa3Jrl4urzfi lrem4y cr,Iryalu,LtlMr4, r(orAa orrrr4qec6a.s roJrrr{r{Earasa B L"-xourrau.yy},re },rHoro Merrf,rrre r4Jrr{ Mrroro oooirre earnlrqr,r (n trocJreA_HeM cryrrae ueo6xograuo, oqeBr{AHo, ysrrrr,rBarr, 4ra6syauoe Ll_il;yr;;;rj.floclegnee BaMesa[ue orHocl4Tc,I Ta*]r{e rI H ocraJlbl{blM I{r,ITapoBaHHbrM Bbrrtrepa6oralr [2, 3, 5, 6].

1. Ocuosurre ypaBHeHrrrr

Ilo.rrsas cr4creryra ypanueuufi crar{r4oHaprroprtl l,Irrr BoAopoAuoro aroMa c yqe_ToM HaH paArraTLIBI{hIx, TaK I{ cToJrKHoBrrTeJIBHhrx trpoqeccoB r4or{r{Bar{r{Ir I,r Boa-'6yrx4enur aroMoB r{Meer BrrE
i-L @

", lA(Ari * BriJr.i) * *+, Br.r,t* * n,(rti" * D qri) + Bi"WJf"]:
-- x-l:,_4, ny (Api * Bt Jer) a \ ngpt lr *n_.-rr j:l

,- "" *irn,Qir * nst+Ci * n?nnQ"r, (1)
;-l ,
L 

- 

L, A, t . .

34ecr' rL; - H&c,lre]iHocrb. r--ro yponna , ft", tu* - no'r{eHTpaqu.E EJrer(TporroBu nporoHoB s 1 cl\a3 (!:---!'), Jir,!.cPeAttsR rn"un"ruoo.ri rrryounrr.s B uac-.rore, coorBercrByrorqefi 
.n-epexo[y i; l:, !!or 

_ xoa$Qrarlzeur yAapHoro BBa_rzno4eficrnzfl, Q"r - xoa${raqueur rpofruorz"'puno*oiniuril; aa i-fr. ypoBerrb.c i w Bi,. - coorBercr*nr*rb^r,or{{raqd;br pa[r4arr4Br.rofr pexou6rauaqzlr ra {oro_r'roHr'rsarlr{^ c yqeroxr r,rHnyqr{poBar.rH6rx uepexog,on 1"oa aet"rBr{eM B,ern}rero[orfl r{Bryqenun). Ai;, Btj _ afrnrurefi.ronCxrae *or66rr{rurro, uupoorrrocrr4 pa_AI4at(r4oil trbt.\ tlepexoAoB.
llpe4uorarae'c', ',16 Ha Br'ryrpeHHroro rpaHr4rly cJro.rr uaAaer r{Bryrrerrr4e,c rrJraH^oBcr{r4il,r paclpeAerrenrzert..inepruw \pa reMtrep-ary_pe ,1,4,, ;;;;rr*;;r4sryqe Hrzfl x ap a Krep r{syercr xoa{{uqraenrou franroquu vy . 

" 
r4"ro or3 y.tr B ep o.rrr-r,ocrnufi NreroA Co6orena, aerpygno oor,ururu G.;"";"r;;;;;"1?lj,;;;.;"ffi;

,i'J;I;;rjclIBHoc*' 
Br'rxoA'rqero r4r3ryrrerrr4.rr B DroM cryqae onp-e4errerc.rr BbrpaE(e-

J * :(t - 04),S1r * WJ r\rfiur,

rae .Ifp - cpeAH.rr.E rttHreHcr4BHocrb
Jrr{HoB AJT.E nepexo4a i _> k:

szo : jiL (:!r,. \-'
cz t',t-l) I

(2)

r{BryqeHr4fl BBeBAr,r, Slr _ Synxqua ucros_

(3)

- ,puorn", tsepo.trTHOCTb BbrxoAa

i --> lt:

rqe g; - crarrrcrr4secnr,rft sec l_ro ypoaufl, ptr
ffBaHTa r4B CpeALr:

l3rr : ri* (l - e-rih1,

'rih'- a{{eHrraauafl orrrr{qec*afl ToJrrr{r{Ha cJro.s B Jrutluu

r i1, : t1ur77u (, - + +)", I l*1,

(4)

(tl)

.j* tl/



t\a u1- TenJroBa-fr cr(opocrF, dUld,S -_rpaAl4eHr 
UHOpOOTI4 ltpyilHoMaclllra6Hlll

lisuxrenufi, ktr - B3BeI;eHHbIfi uo upo$u.nIo HoaS{uIII4eHr norJIoIqe}II'Ifl B JII'IHI'II.I
'i'--+ 

k A pacnete Ha OILIH ,o"roqu-roqrafi atoM. IIpra qon'nepoBcltoNl npoor'rne

noe$$raqueHra trorJIolqeHI{fI

1,. - 
n'zitt; (t')
tn\ iku t

tlie 1ttt - cI,rJIa ocqI4JIJIflTOpa [JLfi flepexoAa i--> k, ocraJI,E',rrble o6oeuaqerrlts

o3rr6#pr""rir". non.ruB,rfls aro Bbrpa?r{eHl^e n (5) u rlorrarafl | dulds I : "orrtb 
:

: UlSo, IAe u - Cxopoorb KpyrrHollacrlra6rroro ABIzII{eIII{ff I&3&, 56 - ero xapax-

repurtft pa3IIeP, floryquM:

_ tezlir, .. lL _ rh. u, 
\ ,n. (i)

"tr:;rior-,,i \, ni cl, l',''
flocne4uee Br;rpa1(errr{e orJrr4araercfl or coorBerctnyroqeft soprryllt AJIfl c'rly-

qafl Herro[Brr*,roit-r1re1r,r Jrr{rrrb galtenoft TeIIJIOBofi cHopocTI4 u1 Ha cltopocrb I{py[-

uouac,,a6noro ABr4)fiegrag u. tr4ur,tlrtr{ cJroBaMtrr, ecJrra TliL o[Tl4r{ecHafl ToJrIqI'I}Ia

HerroABr4?r{Hoto ra3a, TO rrpu uaJlr4rll4l4 lpaAIIeI{ra cr(opocrl,I 'citt: fv (urlu)'

VHaeaHnas Ballelra I{ orpa6aer BJII4flHIle rpa[I{eura cI(OpoCrI{ BHyTpeI{HIlx ABi'I-

xenr,rfi rra rrpocBeTJIeHr{e cpeAlr B qacToTax cleHTpaJIE,IIr,rX lraltufi.
flpeue6peraa n (7) rrrrAyrtrr{poBaHHJ,IMI4 IIepexoAaMI{ A[Itl rIItIJuu lIMeeN{:

'tLcL 1,3'l}-t nrso/u, (B)

rAe cxopocrb , Bblpainena s clt/c.
B ornraque o" aroro roa{{raqueuT IIOTJIOIqeHI4fl B rlacToTax I{elpepbIBIlOlO

CtreHTpa He BaBI{cI4r OT IpaAI4eIITa CI(OpOCTI{, B 'IaCTuOCrfi, OtrTI'IqeCHafl TOJIqIIHa

Helrocpe[crBeHHo aa rpaur'rqefi nafilranoBcnofi cepl4l4 paBHa:

aL" 6,3'10-18 ru1s0.

I{ol,r6uunpYa (B) u (9),
CHIIO TOJII{VIH]II A1o trI' 'l'1,"

xL..L 2,L 'L)a'tt,"u-L -

(e)

IIAXOAI4M, TITO B CPEAE C TPAAITEHTOM CI(OPOCTII OIITIILqE_

cBflsaHbr IvIe?r{Ay co6ofi cooTHOrrIeHI4eM

(10)

lla nHpaxrerurr (9) cJle[yer, alro Hpl4rl{qecKoe Blraqattfra xvo' Irprr r(oropo]r

.ELc 1, panr.ro .rL,o: 2'1 .70+ u-1. flOrarafl 3[ecb, It llpl4Mepy, cHopocrb u :

--"aOO Hu/c (auauerr", ,rrrrlroe AJr., o6o,'oqe* BB.BA rl{tra T Tau), HaxoAr{rl,

qro.coorBercrByroqee Hpl{rllqecxoe sHaseHrae "l'*:7'L02 
wwr 0L : t'5'10-3'

flcr.ro, rrTo, paccNlaTprlBafl oIITr4qecHyIo ToJIIqI4Hy IaSa B II],l-Htl],t Lo vlu cna-

3ar-rHyro " ,r"fi 
urpo.flrHo0rb Br;rxoAa HBaIlra p12 r xauecrBe napaNlerpa BaAaaI['

ueo6xo[ur,ropaBflr{qarbcr4ryarlr{r4, norAa r.a3 llpoBpauen (p12 > l3ir) I'uIIl HeIIpo-

apauen (prr < l3i;) n Ls-HouurHyyue' HanpItNIep, ecJrlt r{oHIrBarlrrfl u noa6y;'rige-

r{rde ra3a Hor{rpoJrr.rllyrorcfr aJreHrpo}IH.IN{I4 yAapaNII4I,_To IIpII l3r, -( 
pf, neo6xo-

U^ Vn... 4lr$syalror"o Lg-uary.1s;ras. B nepBorT npu6;ntl;ltclLl4l4 3ro AeJraercfl ny-

rer[ (Br,rnrrroareHrlfD pexJon6rnaqraft rra uepar,rfr ypoBeHr' (Cr, - 0), 'Ito-lloBoJrb-
Ho roarlro *orrrrrr.rripy", (totououuaaqr'ru c ocHoBHoro ypoBHfl 4u{r[yaurru
L"-uaryueurael'r." Eclu B ra3e upeo6lagaror {ororzonra3aqr4l4l iloA Ael4crBrdell BHeIrIHero I'ISJrVrIe-

HI{rr, r. e. B Cr,lTyaqr4flX? paccMorpelrHblx n pa6otax 12,3,5,6], ro s 3To}I cJryqae

upu [3rr<pi;rasoBafl cllcreMacocrollrr4B [Ryx aoH- H I uH II - c peano

orJrr.rrarcrqr4N{r4c.rr oJrer(Tpor.rHor{ TeMtreparypoft u ror-rqeurpaqraefi. tr4r^nopup-ona-,

Hr,re ?ToIo o6cro-srerscTBa oSHarIaeT, rITO pelXeuu.fl, troJlyt1g1111rre s 12,3, 5, 61

trptr Frz { pi,r, flBJrflrorcE r[opMarsuuMr4 r{ IIe peaJll4syl0rcr e actpoi[I43I4rIeCHI4X

ycJIoBr4flx.
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--^-Tararvr 
o6paaou, B M,oroypoBeHlrbrx BaAaqax c HeHyJreBbrMu rpaHnq,r,rMu

YCilOBIIffMN U OAHOPONE,IM PACtrPEAEJIEEtrEM TEMIIEPATYP,I U trJIOTHOCTI, CYqECT-

in1.; #.'*.fl T:1u*-.."^.:;1....::l:::,:.1-1 
r:111"{, jBaura B rrr{Hlrr{ Lo: 0r, > pL.Itax cileAyer rra trpfiBeAeHr*,rx Br,rtrre or{egon, r 6orrmurr.r;; ;;;p;S ;i;€"{i;"

curyaqrafi Brraqenrre FL - tO-r -+10-a.
2. OrHocrare:rr,Hble r{HTe,cr{Brrocrrr BoAopo^Hr,rx uunufi

ognofi rza saH{nefi[I4x xapa*Tepr4crr4^ r4sJryqe'I4.fi HepaBrroBeclrofr uraBlrrr,UCIIOJIbSYENIbIX B [I4ATI{OCTI4qCCHI,IX qE;NAX, flBJI,fIIOTC.fI OTIIOCI4TEJIbITbIE I{IITEI{CI4B-HOCrr4 BoAopoArrbrx,urtuft...B uocre4yrou{r4l pa,[eirax oyuyr trpeAcraBJrerr'r pe-SyJrr,Tar.r nr,rqracreuraft ilafiManoscxoro r4 6a.nr,lreponc*oro Ae*peNrerrroB Iuril ,,m rtz/I+2, r[e 1i1' - rroJrr{a.fl I4rrreHcI{BHocrE, I4BryqeHu, B Jrrlrturt i -> k:
f u, : AvipS;1 (l - e-l*1,

4ri, - rtrUpluilla Jrvi)l4vt 1 O6yC.nOt"netrrran
Av;i,, - yiy (uf c).3a:uensa npa6rurierr:ro
= u/sr, uz (11) HaxoAr4M

I tt . 'iAir1ttNt'
"-t 

o
/rr n3A31B3l., I o-''u""1

I r, ntAi,zlza\zr

-:
Iqz naAa2B2a^r2t I

flocleAuze coor,orxe,,,.s o6r,r'rrro r4crroJrb,yrorctr fipu BDrqrdcre,fiu orr{ocr{-TeJrbHbrx LrgTeuctrBgocrert noqopoAHr,rx Jrrdr{rrfi. bnra ,.e 5irrrurnaror, o4uaxo (upuw +o), trorJlotrleHl4-tr l43flyqeHl{fl r{eHrpaJrr,Horo rrcroqrrr4Ha Beqecrnon o6onos-xu' Brra'nu,4e groro {axtopa arurnourrd, cyqecrBeH,ErM B rex cJryqa.rrx, KorAauBryqarctrtrfifr raa naxol.urctr s6iluzu rroBepxrrocrr, sBeBAr,r (w = 0,ti ;'r;;;:parypa noa6yrngelrr.rrr B c[eHrpaJrbHbrx rrr4Hr4sx cpaBHnMa c reMneparypofr {oro_c$epr'r' coornercrnyrctrure aroMy cryqarc ooprv"i,i q"; 
""run"r"rrocrefr nuxo4a-qero r4aJryqeHr4.a nprdBeAerrbr n [BJ.

Hap'IAy c yKaBaIIHLIMI. Berl4rrr4HaMrr upeAcraBJr.rrer ra*lr{e rLHTepec or}romeH^etr(HTerIcI4BHoc".eft I1o/I1ra, xapar(Tepr,rayroqee orHocrirreJrbHyro poJr6 LrsJry1,errfifr.B JruHutrx rafirr.rauoscxoft rz 6arruepoocxoft cepuft. r(ax uoxaaurBaror Bbrqr4c.[e-EI4'g? aro orHolllellr4e Becr,Ma qyBcrBldreJlr,Ho r( trapaMerpar,r r{Bryqarcqero ra3a uMolr{er 6r,ru rzcuonbaoBaHo AJrfl r4x orleHr{r{.

(1 1)
KpytrHoMacrlra6urru ABr{He}rr4el{ rasa:r $opuyre \rrn riy BuaqeHrte I d.u/ctsl =

(12)

({3)i:3,4, . . .

3. Merog pemeurr.E
Breqenrzeu tvreHaeJroBcr(r4x rrapaMerp oB

.neunocreft yponueft or reptro[r4nanz.recx[
ni t i2hs y.

ttent ' (2tttttl;T.f l' " 1

lI9-{, : Xt/kT", f; - a'eprrrs rdo,rr,aqr4rr aro*a c i_ro ypoBH.E, T, _ aten_TpoEEa.E reMtreparypa.raBa, ypaBEerrrr.fi crarluoHapHocrr (1ioo"o" 
"olirru"o"*"B Eux rrrpamenraft (2) z (3) rpuBoAflrc' n ,rgi, vaoo"'oiny Arfir qucreH,ofo

pomeEu.f,:

b ;, Onpe,4e.rr.fIIOqI4X OTnJrOrreHIde rra0e-
paBHoBecr,rbrx gnaqenzfi :

(r4)

(r5)

b,{ i t,2
'la i2

k:i+L

: ! tt,.
/-J

r._rTI

1- n"Q"t

wlfrAruB'r" 
E 

g + wlf) Arrfim + Bi"w i{" + n,Q u"} :
/r:1

l" .xr.-xr,n I ttrjt
-, e n,1t -S vvLia)Arfiu,+"" I @r,-biqer,*

i-r . , ,r:u*'
+ ,. I @r, - b) # r'nrru + i bkw jf iAihp,,iexrt-xi a

n: I k._f
(2fimkT \'/2

+ --apL c-oi (A,.i j_ B"ilv jf,),

6,



fAe

,fr: & rfi: pxl - t)-'.

fAe
. /snbslom
' 3.V3cshap

Ilocne EToro cr{creMa

m

( 161

Cracrelfi,r ypaaueuuft uogo6noro rIdIIa-paccMarp]IBalorcfl o6r'rsuo AJIS Hel(oro-

Doro Horeqrro"o rr.ru Vp"i""t m.B pa6orax A' A' Eoapuyna [2]' P' E' fepu-
6.pru , B. D. Illlroln i4l npegilolr(eFr rlpocroft cuoco6 yqera Bilu.flI'Il{fl Bepx,rrx

i;i;.ft 
-(i)m),ror"or"roqrfi, 

,'o cyqbctny, paccMarpl{Barb cr4creMbr c 6ecxo-

Heqrrr,rM qIICJI6M ypOeuefi. CnoCo6 ocIIoBaH IIa ToM II3BSCTHOM {arre, uto HaCe-

Jrerrgogrl( BepxHI4X ypOnneft 6luexu K TepMo[I{HaMI'IqeCHI{ paBIIoBeCHbIIu sHaqe-

;;-;; ir-, t op, ,l ;. Ilpr,rrrlrrr.rar aro so BHuMaHI,Ie, cyM-Ml{poBa-Hj{u,,!o-62"r-

HoHeqEoMy qprcfly yponuefi n (15) Mo]ItHo BaMeEtr[rb xonesHoE cyMMoE (/t < rL]'

C yuerOU TOro, qTo blrexlrptt -+ t upU k--,, o, OCTaBIIII{gCfl qJIeHbI CyMM MO}I1HO

rrpeAcraBurb B BIrAe

Et : i ,, *if, ,*r-"Arrp* 
f 

1 +;fl) :
Ir:rn*l \ e 

-t /
t; _: - +,-*, (L* s*+t,,13,, -+,1(r + i;)," (, - -6it1,

(17)

er: L *+r,t*Arupur:
le:m*L

: - + -{-- (L * s*+,.,t0i, -+r) rn (t - fir1 ,

e'r -'1,

^fi: rLe (br - b) q*: (L * b) n." Qtt,

ypanueuuft crarlrrouapuocrl[ rrplrMer BrrA

i_L

>
k:m+r>

k:fll+L

(18)

(re)

(20)

u,{ I *wi,r,,ArtFer * E' n E ( + wift) Au,Fm *
-h4r h:L

+ Bi"wif"+,r"Qo"\: i oo #exr--xi 11, awr{i Axeq.*a [, f rze X
k:i+L

Beporruocru {ororounaaqnft. c d-ro ypoaEfi, a raltEte BepoflrEocru {otope-
*o"?"luq"ft (u rou qtrcre u,Ayrl,poBarurrx uanyue*uoM area4rr) Bllrl,cJrfirorofi

uo o6rrsuurvr {Oprr,rynaM C UCtroJIbsOBaEI[eM MeTg[untr BrITIECJISI{uE EefioTopBlx

trErerpaJIOB, upr,rBeEeEIIOft s [91. IIpu BbrquoJlelltru.croJII(EOBtrreJIbHbIX TIJIeIIoB

B ypaBrreuuffx craqtrouapuocrr( uonoJrbayrorcx noa{{u5uerTlr repoxruocreft

Xmff**rf1,fl^ttfu 
u troEuBaqlrft, BuYuoreurbre B [4] uo {opuvuau, trptr-

flouyueunaE Bbrme crcreMa nenullefiIlEr_x alre6p.anuecnux yparueuzft (20)

pe1aAeTpg MSTOAoM trOCJIe[OBaTeJIbIlEIx rpu6nuxreuui C UCrOnbBOBarItreM IIpOqe-
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[ypbr yc]ropeHr{.a r{repar{rroHrroro rpoqecca, trpeAJro)r{eHuofi s [4]. flpra arorrl gna
Ha?fi[oro SHaseEr'Lfl z, upo6H^rre pacqerbl IroBBoJr.Eror uafitu ourr{MaJrr,Hoe Br.raqe,r,rerz' Haupulrep, trpu n") r}tt frocrarourra-E cretretll roqgocrr,r (ne xvrxe 2- 30/^\troryqaerc.E npn nx - 75, fipn ne>107 BuaqeHr{fi m:20': j0. -

oruernu Eer(oropbre oco6eunocru" pa6orr,r ;,,o;fi of r"pu**"r, Brra,ue r(oro_pblx Molr{er oltasarBcfi troJIeSHbIM rrprr cocraBJrerrrrlr aFraJrofrrqHbrx trporpaMM AJrs,4pyrux aroMoB. Itan nonaaara npaxrr.rxa perueur{.fi cr{creMr,r ypanueuraft crarlfio-

{up"o"r1:.^rlTlrr^bgyeMoe o6nquo rrcxoAHoe npz6ruxeuue b(io) : l npu i : 1, 2,o' ' . ' or(a3blBaercfi Hetrpr4roAr{brM rrp[ HI{aHI{x trJrorHocr.rrx ("" -( lgro ,r-s)z 6orr,mrzx orrr{qecnrax roJrrqlrnax raaa n rr,.,ufr. Lo. floarouy r naureft trporpaM-
Me npeAycMorpeH BBOA r4,xolHbtx 3HarreHr4ft bl,\ gnfi nepBbrx rpex ypoBHet (ana_qeHlrfl noropbrx crlrJrbr{ee Bcero orJrr{qarorc.fl o, egr.rrzriur; ,a oo"*'afi;;'-a;
r4cx oAHbIM trap auerp aru) co cqtr{TaHuoro B ap I{aHra. 06p aqarn Hr4Mar{rre Ha B a}fi HocrbtrpaBr{Jrr,Horo n,6opa r4cxoAHbrx aua.re,[fi ,.rrrrro".n]i* oupu*.rp";;;;;;;;,sro B p.fi[e cryqaeB BcJre,qcrBr{e HeyAaqHoro nu60pa ,"*o4rro"o 

"p"6""*ari-#gnn blo) MbI noJlyqa fiu' \tc.yccrBelrl{bre Ma,epHbre crcreMbl? noropbre BareM rlcqe-BaJr\r Ilplr 6oree xoppexrl{oM rn6ope ua.rifiruoro upu6nzxeura.s. Vnaganna.soco6ennocrb cracreM.r ypanueuuft craqrroHap,ocrr{ o6ycnoareua HailtrqfieMs Hefi nenunefiur,rx rule,'oB, coorBercrByroqrrx paAr{arrdBHbru noa6yxr4 e.,uflo.. rr[esaHruBar{8.fiM ypoB]reft, ra upoaBJr.serc.ff uranuurlr o6paaom "p, ooriIII"* o"_Tr{secH,nx TOJrqI4HaX, HOrAa l{3Jryrrarctr{,ft raa ueupoapiueu , ,rorurr* cy60pgz-HarHbrx cepnir.
B'rrarogapx crrcreMe {opuanruux [apaMerpoB B uporpaMMe BbrqucJreHr{.' Bo-AopoAHoro cler(Tpa npeAycMorpeno rra6noe uctroJrl,oBa,r{e ocHoB,oro 6noxatrporpaMMbr, B KoropoM rrporzBBoAr4Tcfl pelllerrr{e cr4creMr,r ypanuenufi 

"rur{rorup-Eocrr4 14 BbrstrcreHr{e MeHBeJroBcnrrx trapaMerpon.b;. Tan, nprz 0r, ( Bl, upeaycoror-peHO Bbrr{JrroqeHze pexou6uuaqnfi ua uepenrfi ypou"n u" ,r'o, ,,ur, orMeqaJlocEBbrrrre, o6ecne'rlrsaet upra6numeunrrfi yuer [rz{$ysHoro L.-uanyueuua. flyreuBBOIa coorBercrByrotrIr{x {opltanr,Hr,rx [apaMerpoB Ha Bb]xoAe [esaraercfl uH_{opuaqza o6 oruocrareJrbHblx I4HTeHcuBHocr.sx nafiuanoncxoft, 6arrlreponcHoft,tra-erloBcr{ofr' u r' 4' ceprzfi BoAgPg4uoro aroMa, a ra*,,re orrrusec^r,re roJrqr{Hr,rrasa B ilu*r'flx y^aBa,Hr,rx cepmit. Hanoueq, cyqecrByer ytrpaBr.freMoe 60puani-IIbIT,I IIAPAMETPOM OTBETBJIEHIIIE OCUOSUOft trPOIPAMMbI, N HOTOPOU trPOIISBOAI,ITCgpacqer HerrpepbrBr.roro cneKrpa noA0po4uoro aroMa (c yverbu ar,rrzccuz' I{-),BbrqrrcJrflrorc.E s*Bt,BaJrer{r,r,re mrapzurr 6anr,meponcxrax'nrzuzfi u gBV_\seii
uaryqenu.fl raBa c yqeroM ov,trccmfi n 6a.nrlrepoBcxrrx rrtlurrx.

4. Peaylrrarrr nnrsucreu[fi
B ganuou paBAeJIe rrpeAcraBJlelrbr orHocrzTeJrr,Hbre rlr.rrer{crzBHocrz ilafr}raHoB-c*oft u 6anr,ueponcxoft cepzft, or'orue,r{e (r";Ji;:;,;';;;;;" rroHr{Bau,rr ra,ax - n"/n1 Ailfi cJryqa.fl, r(olAa r{olrl4aarlrzrr ra noa6yrrgeur{e arol{oB r(orrrpoJrr{py-rorc.E aJremrpor{HbrMt4^Ill1p1*" (W:0). 8 arou cryruu cocro.flrrr{e rasa oupe[e_lrfl.ercfi rpeMfi rrapaMerpaMr{: aJreHrpoHnoft reuueparypofi fi Horrr{eHrpaqrzefr raaaIr Bepo.flTHOCTbro B.rxoAa HBalrra $12, 3H&99*r,I.fl noropbrx BapbtlpoBaJrr4cb B rrpeAe_loax: Tn - l)a u2.r}a K, n":'ici, _* 1Oltc;;-"{rr_"i6r;__ tO-E. .b(pr,rruue-

"""i_r:::^":lr-T^I : q.r(oropoM roBopr4rrocE, Bbrrrre, nprrH.rrro panur,ru I0-8.rIpeAcraBJr-rr.n rafiNranoscxttit u 6a"rrsnteponcxrafi^4emperrrirrrur, *u, orpaHrrq,_JIrlrCb orEomelIutlM.]fr UHTerrcrzBriocrefi nepnrrx rpex .riler.roB xax40fi aup#r, *iur-6oree rryBcrBr{Terbrrbrx H r4aMer{eHn.flM racxoAHhrx rrapaMerpoB.
Jrafinranoscxuii genpeue,r. FIa p;i;" i Aar{hr or'orrrenun Ir,_./Ir.^ u L /L

Blrql4oJreiiHbre uo t[oplry"nam (12) B BaBttcr4Moc,'rr or ilapaMerpoB-;,,7", p,r. ]ir;{:Aafl Jra*mfl Ha ArrarpaMMe Co'rBercrnyer {zxcrpo"urirur, 'arrarerrzoon 7,, u fl"iBAoJrb rrlzl,rT,a MeH.serc.s Bepo.frrr'rocrs noixo4a ouurr'ru prr. n; fua"rorprrrua rpa{u_KoB BuAHo, sro cyqecrnyror o6.nacrr{) B XOrOpr,rx--naftlrhsoncnufr gexpeueuttrBlrfl'ercf{ BecbMa qyBcTBr,rrerbHbrM r4rHArdHaropoM trapaMerpoB r{Bryqaroqero
1111'-H,,oprr9p:. npr'r He crrr4rrrr(oM 6onrruux BHaseHr,r.sx ene*rponuofr xourleu-rpaqurr (n, { 10e) cyqecrnyer o6racrb r{sMeHeHr{a Br, (nepxnio ,u.ru Ar{arpaMM,

7t
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Pnc. 1. Sasrcr4lrlocrl, oruourenr'rii Ir,JI"S t IrrlIr, or rlapa]\rerpoB I'Isryqaroqero ra3a'

ql4opaMucoo}tyoTHpI{DbIxYHaBaHbIBIlaqeHIIfiBepoET}locTIIBbIxoAa(BaHTaBl2,HafipfiMep:1-5coorgercr.
lyer al{aqeur{Io pr2 : 1'10-6, 3-5-3'10-6

[peAoraBJreHr.rbrx na puc. 1), o xotopoft ilafiMaHOBCHraft gexpeueHr trpal(rl{-
qecKr4 IIe BaBI{Cr{T OT Srlaqerrr4 fr ne 11 otrpeAeJlfleTc.fl B ocHoBHoM SHaqeHIIeM ptr'

Dra o6;racrb rrapaMerpoB CoorBergrByer llpocrefirul,I1{ ycJloBl4flilf, It6IAa fi3ilyua-

rorqnft ra3 rrpo3parrrr'u orrrr.ax 6alirteposcnoft ra 6o,ree Br,Icoxr{x cy6opguuar-

unrx cepraft u uirorr e nepexoAoB troA AeficrBl{eM EJrer(rpo""1'-yA1i"l*"^1"^11:
6neruruuo naano (otor C,ryuafi [pIl]IeHI4TeJIbHo H yCJIoBIIflM Hetro[BII]1(HoI4 cpeALI

o'p, per,o*6rrgarlrroHHSM x[exaEr{BMe BaceJle}Ir{fl yponueftrpaccMarprBaJrcfl pallee

u'ttitl. B arou cryqae rp,n tr,n4{ys.,u Lo-uanyalelrr{fl ocyqecrBrlfierc.fl ar,tcroe

;r;;;. Uu"porior, , 6'o.r.* urioorn, Irtirrt\tflx cepm:a nporrcxoAl4r 4po6leurae
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Sotouon"npu Hacr(a[Ilblx nepexoAax Ha Lo-xnau,rr,r r{ nBar-rrbr, npr4rra4Jre?naqr{e
JII4ITI'rrIrr cy6op4Iauarunx ceprafi (nocneAulre 6ecnpennrcrBeHrro BbrxoA.rrr ua cpe[r,r).B uepnom cJryqae Bepo.srHocrr, Bbrlr{r{BaHr.i Lo-Hrarrra },rf :?, ; ir"rfi;;i*l
cJryarae ?ut: Atr / 2-Aui, r. e. AoBoJrbrro MaJra. C yuero, aroro ypaBHerrr4e AJr.s

{yuHqr.rft ,"ro.rrrrrr'#
o.\., - 7 _.Lir_.lirpri '

B noropoM q, xapanrepr{_3yror trepBuqHbre r{croqHufifi noa6ynt4euufi.8 .Jlfrflftfr.
| -+ i; B cryqae lrnurtkr Lo upenpaqaerc.E B ypaBueHr,re Sr1 : gJ\rr: giu,
rorAa r(an [Jr.E ocraJrBHbrxrrJreHoB cep!fii srr:- g/\l - l,lr).-holcra'rn"n rripi:
E(eHI{s gnn ,s;1 o (1{), HaxoAlrM, urb uprili } i orrro-r"r. ,ore"cnsgocrefi

IhlItB-"cn:gizl,

(21)

(22)IrylIrB: co1st.

I{ax ntt4no Irc puc. 1, r,rueuno rar(arr flpocrarr BaBr4crrMocrr, raftMaHoscnoro
AeKpeI'IerITa or Bepo.srHocrlz BbIxoAa r(Bar'rra z r{Meer Mecro rrpu He cJlr4rrrr(oM Ma-
Jrbrx sHarreHraax Br, , -n"..4 t0e. (3alrerr{M, qro upr{ BbrBoAe cooruomeurafi Qr\Itrr .npelre6pernu cla6ofr aanracultocTblo nepBr4sHr,rx I4crorIHI,Ir{oB g,, or otrTr{qe-
cxofi torrlraHbr raBa B nutHurt Lo, Horopaa npra Fr, 7 10-B npunofirzr x cna6oft
saBr'lcl4Mocrl4 orHolxeHu,d I1o/It, or l3r, lt coorBercrBeHHo r( orxJroHeHr,rro reope-
Trtale-cKl4x rpeKoB or ropl{SoHranrnofi Jrutturtrrl orrpeAeJr.rreMofi coorrroureuuswu(22l).)

tr4urepecrlo orMerr4rr,, arro coorHorr"rrrr, uiaoorr4rqHrre (zz),6itti;;;i;i;;
Eananopr [13] nns cJryqno u,eno0eu.trcrr,oi,t c,pegw e upu6nrzLellru HoeepeH,rnH,oeo
paccerrttufl. Buocneqcrnrrr4 aror peaynr,rai 6rrr nepecuorpeH euurcoor tl4l,
cupaBeAJII4Bo yKaBaBrxr{M }Ia ro, rITo rrpu paccMorperrlrz 4ra$rfyaran pe3oHa]rcHoro
I43Jryqs11rr uprz6tzrxeurze KorepeHTr.roro pacce flHmE flBrrfle.c, crrrr-rrou rpy6ula
I{ sro B sror'I cryqae Szaz'recHra 6o"nee o6ocnosar.rHbrM .sBJr.rrerca npra6ruirienae
rroJrHoro [epepacnpeAeJrer.rr4.fl ro cacrore.

TeM ue MeHee 6raro4apa creqeHr,rrc o6cro.s:renrcrB peByJrbrar Baxana ora-
SbIBaeTc.tr BtroJII{e HoppeHTHrJl'I , ecilrr elo ilplrMelrflTb Ire H HenoABIt}r{HoMy IaBy,a H ra3y, ABI'IEtyqeMyc.E c rpaAl4eHroM cr{opocrrz, u ecilri rrprz eroM BaMeHrdrE
otrrr4qecHyro roJru{r4rry ro o sopuynax [13] ua a{$exruBHyro orrrr4qecKyro ror_
rrlrlHy, onpeAeJrfleMyro coorHollle]JufrM'u (5) rarra (B) uacroxqefi pa60ru. (Brege_
HI{e rpaAI{eHra cHopocrl4 Jryqrue coorBercrByer ycJroBr4.EM, r{Meroqr4M r,recro s o6o-
JIorlltax HBaBapoB, npI4MeHI'IreJIbI{o H I{oropblM I4I- BLIIIoJIHeHa pa6ora I131.) nprz-
uzua rloplraJrbHoro coBrraAer.rr{fl peayrsraros II3l 

" 
uurpurr,.rrr-r.,.y- (22);-;;";ri;ft

pa6orr,r BaHflroqaercfl B ToM, rrro rrpl4 :r,ailuqruv B cpege cBepxaByr{onrrx 4nrzxenufi
BhIXOA fiSJIyqeHU.E B CIIeI(TpaJILHLIX JIfiIII{flx OIIpeAeJLEeTCTI I{e CT0JII,HO IIpOqeCCOM
treper{sryqeuraa {otoHoB B r(pr,rJrb.Ex trvH!:Lr (c uocne4yrotr{r{M BbrxoAoru r,ra cpegrr),
cnoJrrrKo (IIpocBerJlerrr4eMD cpe[r,l, o6ycnonne]r]rrJM AotrJrepoBcr{tu* creqenreu
peSoHaH0IILIX qacror Iz3flyqarcql4x ]4 IIoIJIoqarcql4x aToMoB. BcnegCraUe arOro
o6paaonaHue cner(TpaJrblrblx JTIzHI{fi n cpege c rpaAuerrroM cr(opocrrz rrpor4cxo4ur
B rlepBorf npra6trznrer.rzrr rar( ]r{e, Har( I4 B cJryarae HorepeHTrroao prararrr" (r;:
rro erol,ry uosogy [15]).

Ecnr uprz {uxcuponaHl.Iblx BHaqeHmax ?" u n" yBeJrl4rrrrBarb otrTl4rrec6yro
TOJII{VIIy ra3a B JIldHLL:1r Lo, 'IO HaqI4Ha.E C }IOKOTOpOIO SHarIeHI,Itr T12 IaB CTaHO-
Bur.cfl HenpoBpaqI"IbIM B JII4IrI4Iflx 6^anrueponcxofi ceprnm r4 xapar(Tep BaBlzclrMocru
nai,ilranoncxoro AeKpeMerIra or B12 lreuaercq. Ha puc. l 'rrr**rrrurer.rrzau 

p12
coorBercrByeT noBopoT reoperr4qecHr4x TpeHoB BJreBo r4 Br.rr43.

flpIa 4arrnefiuelt yBeilI4rreHl4r,I ourra.recHofi ToJrrr{ur.rbr ,r, lu, crarroBr4Tcfl Ire-
upospaqHbrM B Jrr4Hr4.fix 60;rree Br,rcoxux cy60pglrHarHr,rx cipufi. B peay.nrrare
npoucxoAl4r etr{e oAI4H rloBopor reoperrrsecHlllx rpeKoB - BJIeBo Ir BBepx, qro
orpaffiaer upz6rznrenrre cocro.rrHr4.fr faSa H cocroflrrr{ro nonnofi 

""p*urirruqry(xor4a r{ace JreHlroctra yp on neft coorB ercrByror re p MoArruaMuqecnl1 p aB rroBecHr,rM
anauenuxrt). TaH r{aH ra3 npospaqerr aa npeAerriruu cy60p4unaru^rrx cepufr. u,

iJ
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Pnc. 2. JaBrrcrMocTb orsoureuut ILJInBr InrlIrp or IlapaMerpoB l43Iysarcq,ero ra3a

CJreAoBaTefibIIo, pertqM6rnaqnm ua aoa6yxgeuunfr ypoBellb Ee l(oMllegcupyrcrofi
CooTBeTcTByrcq,uMu {otououzaaqufiMu, To cocrorlrue raBa TeM 6JIE}fie It-paBEO-

;;;;;t, s'eM 6o6me poJrb croJrnuoBureJrbrrbrx trepexogoB, r. e. rreM 6oyrbme

BEaqeEEe rue.

Batrueporcxtrfi nexpegeIrr. Ha pfrc. 2 rpeAoraBJIeELI rper4' uJIJIIoorpEpy-
roque rroBe-Aegze 6anruepoacxoro [efipeMeura c trBMeEeHIreM {zauuecxux xapaa-
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TepI{CTIII( I/13[yrra]OtrIeTO raBa, B Uep-10
s ou u p r6 nl,IltteHr4ril TorIo Jr orl4.fi llt ttuil, 

-'_

Ha plrc. 2 lr,uaua H tofi, rrro Mhr ymge-u
fir,r na puc. 1. 34ecr raxlr{e cyqecr-
nyer o6lacrb BHaqeHrafr fin n i" (rc-
Da.fl BepxHflfl sacrb r(a)fiAoro rpa{zHa), 7
n xoropofi 6. g. cta6o BaBrrcr{r or
0JreHrpoHHoft rouqeurp a\uu tr onpeAe-
ilgercrr B ocrroBHoM ourrasecxoft ror-
qunofr raaa B ililHum Lo. 9ra o6racrr /
ana.reuuft napaMerpoB faaa coorBercr-
ByeT ycJl0Br{flr,r, IIpz r(oTopbrx ra3 rre_
trpoaparreH B Jrr{rrr4flx 6arr,lreponcxoft 

Ocepl?,,u ra npospaqerl B JrraHIlIflX rraure_
soscnoft u 6o.nee Bbrcor(rrx cy6opAr,r-
HarHbrx cepufr.. (3ror npe4err,nrrfi cty-qafi pacc-nrarpr{BaJrc.E pauee n pa6orix
B. B. Co6oresa [16], Itanpraorur
[17, t8]- u -oAHoro r4B aBropoB fanuoft
crarr,l,r [19] upraueur{reJrr,Ho H Helo4-
Br{E{trouy raay rrpr{ perolr6unaqilo+_ Z
HoM MexaulrsMe BaceJrenua yponueft.)

C ynenrauenraenr onrusecxofi rorr-
rq,r4Hbr r{BMeHerrue 6a.nurepoacHoro Aer(_
peMerrra npoucxoArrr ran )fie, xatr u /
rr3MeHeHr4re lafitranoncxoro Aer{peMeH-
Ta, Id rra aToM Mbr ocTaIIaBJIr4BaTbC_E IIe
6ygeu. Oruerranr JrI{rrIb, qro BcJreAcrBr.re
TOIO, qTO aHepreTI4qeCHOe paccTo.EHr4e
MelHAy BropbrM rr rperbr{M ypoBHflM}r
aroMa BoAopo4a HeBeJrrzxo (-B aB),
urrTepBaJr ofrTlrqecHr{x ToJIqtrH raBa B
Jrurlauu Lo, u xoroponr xpafiurae Toqnu
COOTBeTCTByIOT SHaqeHI4frM TH&: \ W

aeo-. 1, raxxte He cJrr{mHoM BeJIrrn _
oArrIr-ABa rlop-fiAr(a. flo aroft flp^tlrrr4ue uornr,rfi qvnJr r4raMerreuz.s 6arruepoBoxoro
Aer(peMeHra (npv zaueueurau Brr; [por,cxoAr.r s,asr{reJrbHo 60rcrped, o", ,cJryrrae ;rafiuauoncnoro,qexpeMeura. ^

Itax yxe orMerraJrocb, Bbrqr4cJreH?,s 6. 0,. n pa60re [4J, ananorrrqEbre npo[e-J]AHH'IM BEIIIIE' B'ItrOJIHEII.I C 6ONr,rUrZIt UIATOM IIO ,,APAMETPY FrZ (ANA UOPXATA)"Bc'rregcmtte DToro pflA o6.rracreft r""r"""t 6. r., sarr{rr"r*'a"rur*r BpeHr..E trptr-roxtenuft, r{e rlpeAcraBneu s [4i. B qacnrocrrr, orcyrcrByror BHarreHin 6. g.,'co-orBercrByroque ycJroBr4fiM' ,'pu r(oropbrx r{Sryqamqufi raa ueuposparreH B Jru-nra'sx 6arr.lreponcxoft cepfim rz npoapaueH B Jrr4Hr{.sx 6onee nurcorix cy6op4znar-nux ceprarf .

Oruoureuuer{HTelrcr{Bnocrefi, f 1,o/f so. Vxaaannarl xapar(Tepr4crl4Ha aMl{ccr{oH_
Horo cfler(rpa trpeAcraBJr-Eer BrraqrnreJrbHnrfi ranrepec B cB.EBrr c I4HTeprrperaqzeft
aMr{ccr4olr}rbrx ctreKTpoB o6lexror, AJI.TI Koropblx r{Meercrr BoBMo}nHocrb colocraB-
JreEutr r4HTeHcrrBI{oueil. ]trmr,uir.6aarlreponcxoft r.l rafir,ranoncrofi ceprafi. B nacro.s-qee BpeM'E [aHI{bIe raRoro po4a nonyuerrbr troHa Jrvmr, AJrfl lrecHoJrbnllrx I{BaSapoB[20]. Hecou,errHo, oAHaHo, sro s 6il[mafirueu 6y4yqeM qr4cJro o6.nexros c r{BBeor-HhrM ornomeurreil,r (Iuo/Ino) BaMerHo Boapacrer.

lre puc.3 cne4yer, trro orHo,oenue llo/rsa BecbMa qyBcrBureflb.o fi ,,apa-
MerpaM r,Iaryqarorqero rasa. Eqr5^T_"pr1rMepy, Sr.rHcrzponanbr reMrreparypa rdrrJrorrrocrb ra,a, ro ,opu Tr:10000K za orlrourerrwx I1,o/Ig@ Molr{Ho oArroBHaq,
rlo OIIpe[eJlI,Irb otrr[secKyro TOJrqrrHy cJro.E B JrrrHrrr{ Lo. [Ipz T 

" 
: 20 000 K

ara SaBr4caMocrb crarroBrarc.s 60ree cnolxnofi, r{ [prd n, .{ 1010 oAHOMy rr roMy ?r(e
BHaseHIIIO I1o/Igo MOIyT COorBeTCTBoBaTr, ABa BHarreHr4.E T12,

0 -2 .-4 -6 19 frz '
Puc. 3. SaaraclrMocrs orrrolrer{rr.fi llollrr*
or Bep^o^.rrrrroc1rJ uLIxoAa fiBarrra lnrlpyr Te :: 10 000 n 20 000 K 4nx pr4a' s:e;ateuufr. n"
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Puc. 4, Cteneur rrour.raaqr{[ ra3a ]i : nrlnl

Ecnu conocraBrrrb yr(aBarrHoe orr{omegrre trpz Fzr : 1 (onrrzsecHra. rouxzft
raa) c pea-yJlbraraMrr BbrqzcJleumfr- g:l,n qrzcro pexoM6uuaqr4orrHoro Mexarrr{BMa
qneueurzn_[21] (cnyuaft A), ro or(aBr,IBaercfl, qro B trepBoM clynae orrrorrerue
I.lollgo 6onee qerr,r Ea tropflAolt trpeBlr[aer coorBercrByroqr{e orr{olreur{r{ [pr{
penoru6zuaqugx. 3ro cBfiSalro c reM, sro B Ha[rel{ cryqae ocHoBrrbrN[ MexaHr{BMoM
Sacetenz-s yponnefi flBlrr{wr,cs. DJIeHrpoHHr,re yAapr,r, ceqeur,rfi r(oropr,rx (s ornuune
or Hoa{{zqrregroB perou6unaquft) recr,ua 6ucrpo y6rrnaror c yBeruqeHueM
IIoMepa ypoBr{fl.
i Tanzru o_6paaorr.r, ecJlrf rlcr(Jlrosr,rrb cr.rryaqlrpl, B r(oropbrx cocroflHr{e uailyqarc-

q,ero rasa 6;ruaxo H paBHoBecHoMy, ro B ocraJrbHbrx cryqaflx, HaK cJreAyer u3
puo, 3, troAaBJLErctqafl sacTb nraHefisaroro ldaryqeult;r rrepaBrroBecuoft IrJIaBMbr
trptrxoAurcrr ua ruuuro L,r.

creneun lroruraaqur;i raea. Ha ptrc. 4 [Jr.rr paccMarprrBaeMoro na6opa trapaMer-
!98 7", n" L Fn IIpeACTaBJIeHLI sHaseHldfl CTetreIlI{ rrOr{I{BarIuU raaa-X : ne/rur.
Mzuuuanrnbre BrraqeEraa x $tpu {vncraponaunoft anexrponuoft .e*reparypu;
coorBercrByror ycJroBr{rM, r(orAa cocro-Er{r{e zourraaqtru raaa otrpegen.gerc.s 6a-
JIaECOM [ByX noHr(yptrpyrcqr{x trpoqeccoB: r{orrr{Baqul,I c ocEoBrloro ypoBr{fl aJreH-
rpoIrHbIMIlt y[apaMLI ra {oropexou6r,ruaqr,Ift. B erolr cilysae cretregb uo}rr4Bar{v[

raSa otrpe4errflelcn rasBecrHbrM coorrroureurreM2,(- qr"/Zce, t\e k: t upu

$rr) Fizz k:2r,pu 0rr( pfs u aanracr{r rorrbr(o or'lr.*rnoouoft reunepa-
Typbr ra3a.

C ynenzuenl4eM otrTlluecxoft ronq,uur,r Tr2 yBeJrr4qr{Baerc.ff poJrb Mr{oronacr(a[-
Ebrx rrepexoAoB EJrer(rporroB c ocrroBHoro Ha BepxEfie ypoBHlr c rocle4yrcrqeft
uouuaaqzefi aroMoB. BxnaA arl4x upoqeccos saBzcrar or^ aJrer(rponnofi rbuqeu-
rpal{ruI ra3a rr reM SHaqnreJlbHee, seM 6onbme sJrer(rporlHafl r(ouqer{rpaqzx. }tar
cJreAyer rts p:r/rc,4, n 4octaroqHo trrrorHofi u ourrqecnu roncrofi B Jlr4ur,1.flx rlJragMe
MTIOTOHaCI(aAHr,re rroErISar{rIII aToMoB AOMr4Hr{pyroT.

Brn.suue arfix trpoqeccoB Ha cocro-flr{r4e raaa cyqecrBe,r,o eq,e B oAHoM or-
EoItreEIIu. HaH 6rrro uo_r(aaaHo n [4], npu Hragr(ux eJrer(rpogubrx nogrleurparlr,tflx
(ru" : L08) gr,r{{yauoe L"-raaryveuze cna6o BJrr4.flerua n^aceneurnocrr'ypd":r,efr"u
cTerleEb IloHr{3aqul4 aroMoB. Oxragarocr, qro trpl{ 6oilee srrcoHux BHaqeHrttrx ne
aro BJltrflI1ue 6yger: eqe 6onee cla6r,ru, Cpanneuue Harrrr4x pacseroB Iror(a3r;rBaer,
qTO ATOT BbIBOA CIIPABEIJIIIB ]JP]ii- NE> tO'N, fiOIAA TAB trOqTI,I trOJIHOCTBIO TEPMA-
rn3oBarr. O[Haro trpfi trpoMe]r{yroqHr,rx BrraqeHr{.trx n" (L0s :( z, .={ 1018) eHnag
gu{Syauoro L"-uatyteruma He rBirflerca upeue6pexrauo uanr,rlr.

,(nx ran,rrocrparlrau Btrruflrrutr aroro {axropa Ha cocro-flrrlLe faga s ta6-
Jrrrqe . uprrBeAeEbr ocHoBHr,re xapaftreprrcrtrKr{ raaa rrpra T" : Z0 000 K,
n" : 7012, Frz : t0-a tro peaylirararu uacroaqeri pr6or", (Cr : 0) ;
aEaJloruqEbre xapaxTepvtcruttw [JIfl Tex ]r{e Brraqeuufi uapanrerpoB tro Aarrnr,rM
/tr

G = /oooo K

M=0

,,2 -

7e = 20OOO *
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tt,85+2
1,72+1
3.74+0
1,661 0
1,21)-0
I ,0B+0
1,04+0
1,02+0
1,01+0
1,01+0

2,t8-2
t,52-1
4,C)s-l
6,23-l
7 ,60-1
8,41-7
8,90-t
9,21-t
9,79-l

2,08+0
1,00+0
5,20-t
3,13-1
2,04-t
7,40-t
1 ,00-1
7,37-7
5,57-2

4,24+2
6,31+1
8,71+0
2,53f 0
1,40+0
1,13+0
1 , 05-l- 0
1,02+0
1,0{+0
1,00+0
1,00+0

7 ,71-3tr 90 n

1,59-t
3,20-1
4,90-l
6,26-l
7,25-l
7 ,95-r
I ,00-0

l r5Bf 0
1,C0+0
7 ,23-1
6,32-1
5 ,37 -t4,33-l
3,40-l
2,66-t
8,93-2

nsf n1- 7 ,14 + 2

pa6orrr{41 (cr* 0). Cnena EatrpaBo AaHbr: HoMep ypoB}rfi, MegBerroBcnue trapa-
Me'rpbr b;, BepoflrHocrr4 BbrxoAa EBar{ra B Jrr,rHr4;i tarrueponcnoft cepran 'pr;
z 6anrueposct:u;fr. gerpeueut._BHrrBy AJrfi o6oux BaprrarrroB t'punegerur BrraqeHfi.rr
crerreHfi rlourraarlr4rr raaa r. Bn4uo, rrro B Bapr,rarrrax c Ct :-0 n Cr * 0 neilrasu-
rrax orJruqaerc.E6oJreeqeMHa trop.flAon. B rtrenrmeft cretrdHr,I, Ho Bce H{e BaMerEo
orr[qalorc.E u ocrarlbHble xapaltTepl/.crvttu raaa. flprzueM aTo paarr{que yBeJItr-
quB+eTcfl c trepexoAoM r( BapfiarrTaM c MerrbmuM ,orrr*r"* $rr.Ctorr cl4Jrblroe BJrrr.trHze ornJrroqeur4fl pexou6rnaqufi ua o;u'oBuoft ypoBerrb
(c-ocrannarou{}Ix JIIImb rroJIoBI4Hy rcex {otopexou6zuaqufi) ua cocrogr{ue raBa
o6yc,noueuo nenusertHrrlrra csoftcrrurrz crrrer", ypuurrrrrft craquonaprortr,
r( B qacTHocrrr BHaqI,ITeJrbHoft ponrro Mlrorocrytreusarrrx uonraaaqnfi arouor,o noropbrx roBoprrJrocb Bblme.

SaKuro.reuue

flprane4ennbre peayJlbrarbl troKaBbIBaror, qro orrrocr4TeJrbrrbre r4HTerrcIIBrrocrlr
SoAopoAr{blx lrauraft .flBJl.Erorcfl BecbMa qyBcrB[Terbur,rM laHAtrI(aropoM cocro.Errufi
rasa. flpz I4xnpanTlrqecr(oM rrcuoJrbaoBa:ar4!r l,Jtfl. rrraprrparuqrr]I aMr,rccuogrrbrx
orrer(rpoB neo6xolr.llro uMerb B BrrAy gna o6cronrenrirsi.

1. B cr,rny cnorxuoft BaBrlcnMocrn 6amuepoBcnoro ra rafiuanoacnoro Aempe-
l{errroB or trapaMerpoB ra3a rrctroJrbsoBarr[e Heno,rrHoft uu{opuaqur o6 oruocu_
TeJIbIrr,Ix ul{TeHcrllBlr-ocr.rlx Mo}r(eT rlprrBoArrTl n orulr6oqHblM peaynrraratr. Ha-
npl4Mep' B pflAe pa6or r{3-3a orcyrcrBrtfl [aHu],rx o6 r,rHreucrasnocru tu]giu]g. H6
r4ctroJrb3yerc.fl ToJrr,fio sacrs 6anbMepoBcr(vx nmuufi,, Haqr{Ha.fl c Hp. [taH suAHo
YB puc.2, oupegeneHrite rarldx rrapaMerpoB ritaryqarcqero ra3a, r(a6 aJre4rporrgafi
HorrrleHTpaqils. lr orrTuqecHa.E roJru{r4rra T12 ra3a, B eToM clyrrae MoE(eT AaTb
orura_6ny B Hecr(oJrbr(o [opflAnoB.

2. B tex cilysa.flx, rtorAa B I4aryqaroqeft raeosofi crrcreMe r{Meror Mecro BEa-
qLITeJ{bI{LIe IpaAIIeHTEI TeMIIepaTypbI II trJIOTHOCTI/I, (rIeHTpbI T.fl}fie0Tr4D O6paaOna-
rlrr.fi pa3lrlrx ilmlts.fiil. aroMa Moryr He coBtraAars. B oco6bur{ocrr4 DTo oruocllTcff
.n JItrrHlI.EM, trpllrraAJleffiatr{rrM paBHbrM ceplrflM. Oueru4no, qre B groM cilyrrae uplr-
MeHeHrIe o[HopoAHbrx Irrogeneft AJrE orlpeAerrer.]ji.a uapaMerpoB ra3a Aaer BoBMo?n-
rrocrb orleHrlTr, Jrlrrrrb l{eHoropbre a{6exrranurre BHaqeHr,rff STrrx trapaMerpoB.

Anropu_uc*peHrre 6:raro4apuu"P. n. Iepru6epry ,u ,rr"p.c'n pu6or" ,
rroJre3Hr,re o6cym4enna, H. H. flerponoft aa uboroqr 

-n 
o{op,luenun crarbrr.

Ceurn6pr 1978 r.
H pnucraa acr.po(pzauuecxar o6cepna,ropr,rx A H CCCp
JreEr{Erpa4cr{[[ rocyAapcrserubrfi yEr4Bepcurer

nelnr:5,98+3
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FI I{PbI\,I C H O il A C T P O @ U B II tIE C HO IN O B CEP B A TO PI{ I,I

Tolr LXII, 1980 r.

,, yIn 524.1

MOIEJTb KPAEOBT{AHOfr TyMAHHOCTTT.
CTIET(TP IIBTYIIEH UIfr 11 PACIPEIEJIEHIIE fl PI(OCTII

A. A. Creuaran

Paccruorpeuo ABIDr(gErre penaTtrBlrcrcxllx sacudq B MeEEroqeMc.E Bo BpeMegrr MarEIrrEoM
trong c yqeroM rrorepB aaR Ea cl,IExporpoEEoe uBryqeEtre, rafi E. Ea ycr(opeEr[e 6erarpouuulr
MexaEtrSMoM. floraaauo, qro crIeHTp ualryqegrl.g riMeer cJrorr(Enrft arag. B o6ractrn Bbrcoltuxqacror' rAe ctreRrpaJrrrnft zu4erc a. : y/2 (1.- UOnaAareJrr crrer(rpa arenrpouon), cpeggee
uSnyneEue rre BaBrrctrT oT EarIp.E?fieEEOCTTI MarEtrTrroro troJrfl.

flpruereuue ollucauroro MeroAa H MoAeJrt Hpa6onu4noft TyMaEEocrE, npegnoxerrofi
Pr,cou m laurou, troaBoJIuJIo naftrn pag BaE{Ebrx xapaxreprrcrur TyMauuocrr4 u uyuroapa Np
0532. Hafigeno' qro ctrenrp qacrlrq, ycnopgeMrrx Euar(oqacror*rrM aJrenrpoMa"rrrrrr* rrooa*
rlynrcapa, uMeer BtrE dN/d,E: AE-z s EurepBaJre euepruft or E*r, :2;l}s Ao Emax:
- 2 

"1'014 
oB' Mon(socrb' trepeAaBaeMaff uynbcapoM JrerRfiM qacruqaM, farua 1,7.16se ep'i]i-r.qucJlo sactuq, ycnop.EeMBrx B eAuuraqy BpeMeurr, paauo 

-0,E.1glo "-i. Buaseuue uaupaxen-
Eocrtr MarElrrEoro troJrff n qeutpaJlEuofr.s.acrn ryMaEEocrtr paauo -3,5.10-a Ic u pacrer rro
SaHoEy E.- 10,86r rAe / - paccro.EEr,re or rleErpa ryMaEuocrrt.

,{na'o6tacueEfir ctrenrpa usflytleslr.E TyMaEEocrE s o6uacr[ paAtrorracror rrpegJro]I(eEa
MoAeJIb ssemneft (no otuomeuurc r( BoJronralr) uacru ryMarrocrrf. flo aroii MoAejrr,r Marqtrl-
Eoe troJle, ocra.naEcb peryJr.EpEbrMr (sbrru6aercr) MernAy BoJror(EaME, o6paeyr gyru. gactrqn
nBr'rll(yrcE c coxpaEeErreu a4ua6atauecroro rrEBapr{aETa. flpu erou yqr,rrBlBaercg TIBMSESEI{g
5Eeprtrtr qacrur{ IIptr yMeEBmeEr4r[ Eatrparrteurocrrr MarulrrEoro trona n ror {ant, qto'cseru-
Mocrb rryJrBcapa B rrpeAmecrByroqrre ro4rr 6rraa rrrure.

flog6opolr paaMepoB .sseftxu u Buaqeurrr Eatrpffrfieurocrtr MarElrrgoro rroJrg yAa-
ercs' o6'bncsrlrb ctreKTp uaryqeEurr rr rrofiyqrrrb pactrpeAeJreErre EpnocTtr, ygoBJrerBoparcqee
ra6rro4eruxru Ea qacrore 5 IIq.

THE MODEL OF CRAB NEBULA. THE,EMISSION SPECTRUM AND BRIGHTNESS
DISTRIBUTION, by A. A. Stepanian.- The synchrotron emission of high-energy particles
contained in time-variable magnetic field' is considered. Both energy los=s for iyncn.otrol
emission and energy gain due to betatron acceleration were taken iiio accounL. It is shown
tha[ the spectrum is complex. The emission flux does no[ depend on the magnetic field strenggr
for the high frequency region, where.spectral index is o : y/2 where y ii ttre spectral iniex
for particles.
. The application of these results to the modified model of Rees and Gunn for the Crab

nebula has allowed to find some important features of nebula and pulsar Np 0582. It was
found,that Uhe spectrumof charged particles(electrons)acceleratedbylowfrequencyoleci-
romagnetic wavo is dNlaa : AE-z for the energy range 2.100 ey ( E <2.iorE.V. u.,
pow_er transfering to electrons is appoximately equal to 1.7.103s erg..s-r.The number of
acoelerated electrons is equal to about 0.5.1040 p.r se". The strength- of magnetic fietd in
the central part of nebula is abouc 3.5.10-r Gs and. vary as 10'36 with distance r from tho
oenter of [he nebula (pulsar).

The model'of external part (relative to prominence) of the Crab nebula is suggested. It
contributes to the explanation of the spectrum in radiofrequency region. By thisiodel the
magnetic field remains regular but is bending between pro-inun"es in the external parU of ihe
aebula. Particles have been moving along the magnetic field line conserving m. 

"ati"n*ii.invapiani. The change of particles energy in accordance with [he magnetic- field. strengilr
decreasol is taken into account as well hs variation of pulsar luminosity wich age.

- Whilevariing the dimensionof the cell and *"go.ti" field strengti on..""o fit{the crrt.
culated spectrum and brightness distribution with observational dati au b GHz.
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Hpa6oruguafl TyMaHHocrb .flBJrflercfl oAHuM raa uau6onee uayqeHHblx acrpu.

Suauuecxux o6rexron. Cnexrp uanyqeHu.f, TyMaHHocrrr rrccneAoBaH B mrrpor(oM

Ar4anaaoue AJrrrH BonH - or paAr,IoBonu Ao T-HBaHroB c aueprueft 1011 - 1012 aB,
B qeurpe }tpa6onugnofi ryMaHuocru HaxoAl4rc.s caurrfi 6ucrponpaularoqr.rfica
rr3 r4sBecrHlrx HaM nyJrbcapoB. Bxla4 rlsJlyqeuuf nynbcapa n o6qee I4SnyqeHEe
ryMaHHocru otrpeAeJreH c xoporuefi cretreHblo rosHocru. atot nxra4 oco6euno
BeJrr{n n xpaftuux Ar,ranaaouax: Ha qacrore 

-10 Mfq orr cocraBJlfler AoJrIo, 6ilv.a-
Hyro H 100% , a B ?-ArratraBoue trpr{ aHeprulr r(BaHroB > 100 MeB nr.nag nynbcapa
He MeHee 85y0, a cnopee ncero 6.nuaox x 100070.

flo-nugunony, Molr{Ho csrrrarb ycrarroBJreHHblM, qro ucrosntrnoM arreprr{I4,
r,ratyuaenofi TyMauHocrbro, .sBJr.flerc.E tryJrbcap. Snenrponrarulrrnoe troJre HuBno-
qacToTrroro u3ilyqeHr4.fl trylbcapa ycHop.Eer Sap.slr(el{Hbre qacTuqbr Ao BbIcoHI{x
aueprlrfi. Jlernue qacrlrl{bl - DJIer(rpoHbI Itr, ro-Br{ArrMoMy, troatrrpoubl rep.sror
cBoro aHepruro Ha cr,rHxporpoHHoe Ill3Jlyqeuue. qto l(acaeTcfl MarHuTHofo troJr.fl,
To ouo rax?fie, rro-BlrArrMoMy, o6aaauo cBoIrM upolrcxolr{AerrrreM rryJl},capy, Ho

o6q,eupuunroro MexaHrrBMa reuepaqrrrr tronfl tror(a Ee cyqecrByer. flo muenuro
H. C. ItapgarneBa [1], aro rroJre BoaHrrr(aer trpr{ crr{arurr BBeBAbr Bo BpeM.E BBpLIBa
cnepxnonofi c trocJreAyroqr4M (BaxpyquBauueM) Iron.fl BBeBAoft. ,[octatosuo tror-
nufi o6aop uo ltpa6onuguofi ryuauuocrrr Molr(Eo nafiru B HHr4re tr4. C., IIIH.nos-
cxoro (CBepxuoBbre aneagu> [2J.

Mrr xotuu, oAHaHo, o6parrarr BHr{MaHrle Ha Her(oropr,re rre.flcrrnle Borrpocbl,
Hacarcrurecrr aroro o6texra.

I. Heupepnrnur,rfi cuexrp ryMarruocrl4 cocrorrr r4x AByx .racreft: a) yuacrxa
o EaHJror{oM a = -0,275 

gna paAl4oAlrauaaoua r{ 6) yuacrna c q, = -7,04 gln
peuTreuoBcr(oro Al{atraaoua. flpra arorlr cqr{Taerc.fl, qro I{BMerreuue IraRJroHa cB.fl-

SaHO C TeM, qTO BpeM.rr )flr{BHtr BtrcoKoaHeprl4qrrbrx qacTIrIL oTBeTcTBeHHbIx 3il
penrrerroBcnoe [BryqeHrre, MeHbme BpeMeHr4 ]nrrarrrr ryMarruocTlr. OguaHo B ororl
cnyqae r4aMeueHrre troxaaareJr.E ctreftrpa cocraBl{r 0,5, a ne 0,75-0,80, xaH arrr
trMeer Mecro Ha caMoM gere. ,{ra o6'ngcrueuvtn rar(oro lraMeuerlr4.s cueHrpa 6om,-
IrrrrrHcrBo aBropoB AeJraror rrpeAtroJlolr(eurae o6 r{BMerrenr4rr tror(a3areJrfl ctre(Tpa
aJrer(rpoHoB c enepruefi (clr., naupur'tep, [31).

Hegaruo Hasamo [4] 6nr.ira cAeiraua trotrbrrr(a o6t,scsnm, ctrexrp I{BJryqeHLI.rI
Itpa6onzguofi ryuauuocrr{ rrcxoA.rr r{B rrpeArroJro}fieHr4fl, qro rroxaBareJrb ctrexrpa
gJrexrpoHoB He MeH.flerc.rr c aueprraeft rr paBer{ I : 

-2,6, flpnerolt, oArIaHo, aBrop
[4] cquraer MarHrdrHoe rroJre B ltpa6onu4uofi ryuanuocrl{ cocro.Equ}r trB HeoAHo-
po4uocreft c paaMepoM -1015 clr. Moxuo rroraaarb, qro, ecJrr4 clruxporpoHHoe
r{BJryqeurre rrcrrycxaerc.fl Ha HeoArropoAHocr.rrx ranoro uacmta6a, To lroJrffpuBal{I4fl
6yAer cyrqecrBeHrro Menr,rue na6nro,qaeuoft, ue roBopfl y)fie o cyqecrBoBaHl4l4
npyrruolracmra6noft crpynrypbr uo Jr.EpLrBal{urr.

2. Xapaxrep r4 pactrpeAeJreHr4e Marrrr{THoro troJr.E B ryMaHHocrlr.
Brrure Mr,r yme orMerrrJrr{, .rro 6ornmafl BeJrlaqr4ua .runefiuoft troJr.rrpr{Baqlrld He

Moxier 6r,rrr, cornacoBarra c cyq,ecrBoBaur4eM xaorrrqecnoro Marl{Ilrnoro rloJrfl,
a cJreAoBareJrr,Ho, ra c 4ra{SyBHLTM xapaxrepoM pacupocrpanenrr.fl qacrl4l{ r{B

rlerrrpa.
Itpurraxa 4u{{ysuoro xapanrepa pactrpocrpaHeHrrfl qacruq trpl4BeAeua

Bom,$olr u HosranoM [5] ua ocHoBaHr4rr r4ayqeuufl BaBr4cr4Mocrra pasuepon o6-
JIacrIr ryMaHHocrrr, r{Bflyrrarrqefi n penrreIloBcnoM Aflatragoue, ot qacrotr,r, Co-
rJracHo [5J upu guS{yauu paaMep o6,nacrra, r.raryqarcqeft r peuueuoBcr(o}r AI4a-
traBoHe, rrponopl{rro}raJreu v-0,04, rAe v - qacTora,

,{aunr,re na6nro,qenrafi, r,rcrroJrnaoBaHur,re s [5], tror(a3brBaror, qro ara BaBrr-
cr{Mocrb rrMeer nu4 .R - 'v-0,148, r4e .R - troJlyrnupuna o6nacru pacnpeAeJleHlt.tr
r{BilyqeHu.fl Ha ypoBue rroJrotsr4Hhr MaHcI4MaJrbHoft apxoctu. Bonr$ u HoBr.rx
paCCMOTpeJIII MOAeJIL flepeHooa qaCrI4II c MaIHI{THLIM fIOJIeM, npeAJIO?I{eHHyIo pa-
uee Pucou r,r IaHuoM [6]. IIo arofi uoge.rrr ycxopeHHr,re qacrr4r{bl BMecre c Mar-
Hr4rHr,rM rroJreM pactrpocrpaH-rrrorc-fl or Spoura ygapuofi BoJII{BI, HaxoAflIl{erocfl Ha
paccTo.EHuu ,R, or. ny.nrcapa, co cropocTbro, na4aroq,eft c paccrogHrreM r or ITyJIL-

capa tro aa*oHy u,(r):fU(+)' , rAe c - c*opocrb cBera.
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,f(aH roxaaano e [5], pacqerbr rrpr.rBoA.rrr-n c.rre4yroqeft BaBrrcr4Mocrra pasuepa .R
Etp_a6ouu4uofi ryuarlrrocrrr or qacrorr,r: fl - 1-o,toz, ,ro ,uro orJrr4qaerc_E or
ua6rrogaeuofi R - v-0, 148. creAy_er orMerrlrr,, qro arr,r pacqerr,r Hoc.rrr upu6nu-
xrennr,rfi xapaRrep. Hlrxre uatru 6ygyr npr4BeAenbr pesyJrr,rarbrroqHbrxpacqeroB
Ir IIx cotrocraBrIeHI{e c ua6nrogaeMblM pactrpeAeJrer.rr4er,r He ToJrbHo B peHTreHoB-
cr{oM ArranasoHe 3r.reprrrft, uo ra B Apyrr4x Auanaso}rax ,qJrr4H BoJrH. flpi ororu og_
HoBpeMeHHo 6yfy, trprIBeAeHBI pacrlerbl crrenTpa llBryseur.r.fl rr cofrocraBJreHr{e
c Ha6nrc4aeMbrM ctrefiTpoM.

flpone4euuble HaMI4 pacqerbr rIoRaBaJrrr, sro cytrIecTByer BBar4MocBr{Bb Me}r{Ay
ctrer(TpoM I4BryqeHI'Ifl I4 pactrpeAeJrerrr4eM MarHr{THoro rroJr.s r4 qacrr4r{. tr4eruene-
Hr4e cneHrpa qacrr.lq orpaH{aercfi Ha xapaHrepe pacnpeAeJre}rr4fl .rrpHocrr4 }ra pa3_
JrIrqHbIx qacroTax rrpl4 SaAaHHoM paclpeAeJrer.rr4r4 r,rarHrrrrroro no.lq. B csorc-ose-
peAb xapaHTep pacflpeAeJlellr{.fl MarIrI{rHOrO rroJr.fr orpa}r{aerc.s Ha cler(rpe r43Jry-qeHrr.ff rr ero pacllpeAeJreHr4.fi trO TyMaHHOCTT{.

-ts ocuony paccMarplrBaeuofi HaMI4 MoAeJrr4 noJrolneHa MoAeJrb, 11peAJro]fieHrrafl
Pr'rcou ra raunou [6]. oluaxo [pe]r{Ae qeM otrr4cr,rBarb MoAeJrb, npr4B-eAeM pegyJrb-,
TaTbI TOqTIbIX pacqeToB crIeHTpoB r43ilyqeHu.fl rracTllq, ABr4)r{ym,r4xcfl Br{ecTe c tro-
JIeM, C yqeTOM IIOTOpL AHepII4I4 Ha uBIyqeHI{e I{ I43l[eueuLrli aueprratr{, CBrrBa}rHbIXc 6erarpounbrM ycnopeHr.reM.

1. cnenrp cr4uxporpouuoro uaryrreHr{fi orlrrHo.ruoii vacurqr,r,
Haxogauleiicfl B oAHopoAHoM, Meu.ffrou{euc.ff co BpeMeHetrr

MAIHIITHOM TIOJIE

Paccuorprau cHaaIaJIa sacrurrft cnyuafi, KorAa MarHr{rHoe troJre He MeHrrercrr co
BpeMeHeM' Cuexrpannuafl trJrorl:Iocrr rrsJryqeHr4.rr orAeJrbrroro BJreHTpona (crr..
HanprrMep, B. Ji. fuua6ypr, C. tr4. Cuporarcxufi l7l, c.7e p (v);;il;;ri;;;:qraft nu4:

y'3csHsin o v
P(v/ : ----iA- 

^)"

TAe e - 3ap.EA aJleHrpoHa (uacu'rqrr), 11 - uaupalr{eHHocrr, MarHr{T}roro rroJrrr,0 - unru-yto[,-? - r{acca q-acTrrqbr, c - c*opocrr, cBera, v - {aorora r4,Jry-
rL " r,,,, '" - ---ttri;- \-;a-) , rge E - aHepru.rr qacrr4qbr, K,t"(n) _ rfynHrlua
Maxgouarrrga.

O6osuasraM vlv" : ,. Suaqerrrn.s F (a): ,T *",,(r1) di1 upora6ynrnponan61

ts l4lrrepBaJre 0,001 {, * .1- 10 u upune4eur-l n [zl o*oprroo,urrun B. Tau ]r{e npr4Be-genr,r upr.r6.rrrrffierrHbre Bbrpa)r{eHr{.fr Ala r} 1 , 4o, ,( 1 no 
"yq"crBy, 

Beilr.rqr.r,a r
r{eHtlerc'g co BpeMeHelr, TaK Kax troreplr aHepfllr4 na cunxporpoHuoe rl3ryqeHr4e
rrpr4BoA.rrr H yMeHbrneHZo vq: I4alreneuue Drreprr{r4 co BpeMerreM Aaerc.tr cJreAyro_
trtrr4M Bbrpaffierrr,rer{ (121, c. b2):

j
!"

4,t" (n) dn, (1)

(2)

(3)

dE 2eal[2sinO r E \2
dl 3m2c3 \ m", )

Orcro4a

I
--l_-l -4 + o,oozlluzrtu0

tge H1-treprreHAl4nyJlflpl{afl r( BeHTopy c(opocrr4 cocraBJrsroqa-rr Harrp.sE{eH-
EOCTI4MATHI{THOTO NOIN,t - BPEM.fl, AEO_ SIIEPTI4.IIqACTIIIIbIS MOI,IEHT I:0.B,.e seJrrsnHr,r Bbrpa,{eor, , cr-creue cGbE, u rt, -, ,pJuru*. .fro4cranrRa(o/ B BbIpaE{eIIEe liltt \)ct trOIyqaeM v.: v" (t), rrTo rroBBOJr.seT otrpeAeJr.Err}p (v, t) gna nro6oro MoMer{ra rpe*euu. h"" ;;;i";;" -";;;oro 

r{Brryqe, nn Ha
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rracrore \, Ba r{Hl'epBaJr BpeMeHr{ 7 neo6xo4r.tMo npoBecrlr I4Hrerp}IpoBaHI,Ie Sy"H-
qun F (r) uo BpeMeHI{. tr4uterpa.t

l/ B,zH, rp\\,1) : ---iF-tr1r1ry1 dt :2,J4.
0

T

Lo-22 H, \ l't*(t\tdt, TJ
0

rraxoAr{Jrc.fl cucfleHHo.
Teuepr, pacCMorpLIM 6onee o6quft clyuafi, HoIAa qacruqa IIBJIyIIaeT B MaI-

rrrrrr{o}r rroJre, Me}r.flrotrIeMc.fi co BpeMer{eu. flocxo;rr,ny pacqerbl cnexrpa r4BJIy-
qer{I{fl BeAyrcfl rltr{cJleH[o, ueo6xogunco BaAarbcfl BaBItcI{}IocT},Io }Iatrp.sx{euHocrrt
IrarHr{THoro rroJr.E or Bpe}reur{. B lro4enu Puca n fanua Hanp.rlifierlllocrb MarHr{r-
HoIo rroJl.fl aa {ponrort y4apuoft BoJIHrI pacrer c paccro.flHlle}I uo aal{oHV H (r) 

^: HorlRr, rui^*,ux cHopocrr, [Brr]r(eHr{.a trJraBMLr BaBl4cr{r or paccro.rluu-s Haft r-2
r{ npeArroJraraercfl, qro MarHr{THr,rfi uoron (D coxpauaercfl Bo Bpe}Ifl ABI4}r{eHI[fl'

b 6orreu o6qen cryqae Mbr Mo1rel,r npeAtroJro7flr{rb, qro cnopocrb aa Spourou
ygapuoft BoJrHL,r u (r)': uo (Rrlr)B, rAe 13 - trpor{3BoJrr,Hafl Berr.rqr.rHa. coorser-
CTB 0HI'IO HaIIpfl ?I{0I-IHOCT[, MaIHI{THO IO trO JIfl

/ -R \1-B
H (r): tr. (-i)
B arou cryqae cacrr4qa }re roJrbr(o repfler SHeprrIIo Ha u3ryqeHl4e, Ho Moil{er

u upuo6pecrr{ ee Ba cuer 6erarpouHoro ycxopeHr{fl. 3asr.{cl'Inrocrb sHeprurr sa-
cTr4r{br or B peMer{rr onpeAen.EeT C fr u3 C rre(yroulero yp aB HeIrI{-E :

#:#+-ar\Ez, (4)

r,qe a : #-- 2,36. t0-3 Arr sJrer(rpoHa. Crporo roBopfl, urrpaxreuur(2)

u(4) aenagca tput6tmx(errrrlrrMr{, Tar( Har(He ysurrlBalor I'l3NreHeHrr.E rllrrq-yrJra
trpr{ yCHOpe;511gl\ryt IIBlyqeHI4u. ECilU, oAIIaHO, CqIITaTb, KaK 3TO O6r,rqnO IpIIHflTO,
qTo pacnpeAeJlelll4e [o Ilurq-yllIy coxpaHflerc.fl' To 3TI'I BbIpa]fieI{I'IE cnpaBeAJIIIBbI

, apaa"*r' gtn 6o;rturolo rII{cIa qacrLIII. tr4nrerpa.n ypaBHeI{Ila (4) uueet u'r4

E(t):

r4e C1 - troOToflI'IHa.s I'IHreIpI4poBaI{I{fl'" 
flsHoe Br,rpalr{eHr{e AJrfl BaBr{cr,rN{ocrr{ arleprrul_or tspeMeriu N{oil{er 6r,rtl aa-

Irrcarro, ecJrr4BaAaTbcfl BaBI4clIN,rocTbIo H : H (f). pra aaBI4CI4I'I6CTr', HaK MbI yl6e

foBopI4JrL{, onpeAeJItIeTC.E 3aBI4CI4tr{OCTbIO CHOpOCTI{ U OT paccTottrlufl r oT [yJIEca-
pa. Ec"nu ol{a I4Meer BI4A

ro (+)un':**r,
, 9-r

Or(+ * t) e+t lloAcran.nsq

upeo6paaonaHu.tr, rroJrYrrIaM

(5)

u (r):^ (+)' ,

rqe 76:1;ffi n

aro BbrpameIlue n (5)

ctsorc oqepep H (t):
rr AeJIafl ueo6xoguulre

1/tr7E, (6)

lIOACTasnfl.fl E (t) n Br,rpalr(eHl{e l,ilrt \)c, MbI troflysur'1 BosI{o}HI{ocrb HaIITI{

rrr{cJrerrgoe BgaseHue rrgrerpalra S, f* (t)1 dt, r. e. cyMr{apgylo cnexrpaJlsHyro

trJror,ocrb DHeprrrtl uBl,yqeHufl ,L ,u"ror" \' Ba.BpeMfl or 0 go 7'
Peay;rr,ra.ri pacqerots trpr{BeAeHbr J1a puc. 1^.^!1cugtrr rpI{BeAeHbI ArIfl qa-

crrrql,r L ,ro'ruouriofi anepruefi Eo : 700 Dpr 
= 

600^BaB rr Arr'rl rlerblpex sHase-

;;fi-;;p;tp' B' b's; 1,0; t, 5 i z'o'crvuaft g : 2'0 coorBercrByer uo4e'nu Puca
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u launa, F.: 1,0 trocro.EuuoMy [o-tg l
nro, F : 0,5 rlaAalorqeMy co BpeMe-
HeM troJrro, ra 0 : 1,5 cootnercrnyet /
trpoMelr(yroqHoMy troJIrc.

Cuerrpu uailyqeHuff cocroflr frB -/
Tpex ocrroBHrrx yqacrHoB:

t. Huanovacmommoui yq,acnlon - -.,
aro o6racrb ctrexrpa, rpe v ( \"(t) -
gnr .rrro6oro MoMenra BpeMeHr{ t
B rrrrrepBaJre or 0 go 7. CreHtpanrc- /
er rraxJros cu : 0,33, coorBercrBylo-
rqrafi uuanosacroruoft sacru Syux- -/
r{r4rr cneKrpaJrbrroro pactrpeAeJrerrr4.E
F (z). HaHnoH crer(rpa He BaBucl4r -,.or xaxrax-nr.r6o flapaMerpoB. Cyr- "
MapHafl cner(TpaJrblra.fr rrJroTHocTB
troTor{a r43ryqeHr4fl pacTer c yBeJrr{-
qeuraeM BpeMeHr4 r.rHrerpr4poB auus T . 0

Teuu napacraHrr.fl, HaK DTo Br.rArro
Ha pr,rc. 1, cyq,ecrneHrlo BaBrrcr{T o't -z
uapauerpa p.

2. Bur,conovacmom,
aro o6nacrs,"""Z:;!l#:Til"; -o
crraAa $yunqrara ctrer(rpaJrbuoro pac-
rrpeAeJrerrr{fl. Ipanraqa o6,nacru orl- 2
peAeJlflerc.E SHaqeHueM tt" - Ef;Hn,
rAe Z6 v Ho 

- 
HaqaJILHbIe SHaqeHlI.s

aHeprl4l{ rracTr4qll I4 BeilUSUH},I MaI-
III,ITHOIO IIOJI,g, HO SABIICI,IT TAHHE OT

trapaMerpa p. .(eno BaHilrosaerc.fl B

ToM, qro n upuuaroft HaMr,r MoAeJrrlt
cHopocTb rrSMeHeHr4fl rroJr.s MaHcIiI-
MaJIbHa B HarlaJrbHr,rfi uouent BpeMe-
g:a. flpu arolr B BaBrrcraMocrr4 or
trapaMerpa p u nenravranbr HaqaJrr,Ho-
Io rroJrfi 1/s auaueurae Vc BHaqaJIe
Mo?fier fiaH BOBpacTaTb, TaR U.

yMeH6rrrarbc-fI.
3. O6,racrr qacror Melr{Ay }rr,ra-

Hoqacrornofi u Br,ICortosacTouroft
HaBoBeM cpe)ruevacmomnoti. 3ra o6-
JracTb rrpl{ IprrHflTr,rx HaMr4 rrapa-
Merpax r4Meer rocro.gnr.rrtfi HaHJroH,
trpaxruqecxr4 rre BaBrrcaqufi nra or
trapaMerpa B, nr,r or Beilr4srlHrr Mar-
HrrrHoro IroJIfl, Hr{ oT BpeMeHr4 r4}I-
rerprrpoBaHvn T. Ot orrlx trapaMer-
poB SaBr.rcrrr Jrr4rub rpalrrrqa trepexo-
Aa r( lrr4anoqacrornoft o6nacr:ra. Ha-
IrJrOrr cler(rpa c[ rrMeer BeJIuqI{Hy a : -0,45 -i- -0,50. cyuuapuar rrJrorrlocrb
trOTOI(a U3JlyqeHu.fl TeM BLIme, qeM MeHLIIIe HatrpgX{eHIIOCTb MaIHI4THOTO IIOJLfI..

,{,ne erz oco6eunocrtr - trocro.srrcrBo r{anJroHa ctrer(Tpa u o6paurafi BaBr{-
CIIIMOCTL OT Hatrp.fIH{eHHOCTII MaII{IITHOIO trOJI.E - SaCJIy}ItI{BaIOt nUUUaUUX, U6O
IrpeAcraB Jrfl roTcrr Eerpr{BrraIrBHr,rMr{

*2

-t

-n
A' A /6 20rgv

Puc. 1 . Cnentpsr il3JtyqeHun o,4rrHounoii .racrtt-
IIbr rrprr pasJrr{qEblx flapaMeTpax

o-0 : 0,5 -raEaroqee trore, 6 - I : 1,0 rno-
croflItrloe [oJIe, B- B : 1,5 -pacryqee rroJe, 2*
g : 2,0 - rroJre pacrer B coorBercrBltr{ c [6]. Haqanr-
HaE aHeprrfi Bo Bcex cryqafix Eo : 100 opr
ai 1, 3, 5 - BpeMrr 1{HTerpr{poBaHr{q ?: 3,2.103 c,
2, 4, 6 . . ?: 7.103 ct 1, 2 - Ho: 5.10-^; 3, 4-
-EIo: 5.19-4 5, 6 - IIo:5.10-2. 6i 1, 3,5 - T:
- 7.108 ci 2, 4, 6 - T : 2.10s c; 1,2 - I{o : 5.1,0-6;
3, 4- Ho: 5 10-1; 5, 6 -IIe- 5.19-r. ai 1, 3,
5 - T:2,1.100 c; 2, 4,6 - T:6,2.10e c; lraqarb-
Hafi Hanp.gEienHocrb InarlrtrTlloro rroJrrr IJo, HaH u [rtr
rpa$uxa 6. e: 1,3,5 - T:5.100c;2,4, 6 - T:
-- 2.7010 c; noJre, r(aH rr AJrrr rpa$una 6

o.t.



2. Ilonuufi c[er(Tp crrHxporpoHHoro uanyqerrnfl
npu pa3nuqrrhrx aEepfeTnqecxux pacupeleneHlIflx qacTfir{,

EaxoAErqnxcfl B oArr.opolrroM, MeHE()rrIeMcff Bo BpeMeHn MarHErHoM trone

Itan ctegyer r{B peayirbraroB trpuBeAerrrrbrx Bbrrtre pacqeroB, ctrearp usryrre-
Hr,r.fl ogl,ruoquoft uacruqhrMo?fier rrMerb,qoBoJrbro cromnnrft xapar(Tep. He ucxtrc-
qeHo, qro B fiafirrx-Jrr{6o nouHperubrx cryqa.flx lraryqentre o6renros rrroxer 6rrrr
trpeAcraBJreHo r(aH l{SryqeHue MrloroalleprertrrrecHoro tryqHa qacruq B trepeMerr-
rroM MafrrI{TIroM IroJIe. Cne4yer orMertrTb, qro trofiaaareJrr clrer(Tpa d, : -0,54o-BoJr6r{o qacro Bcrpeqaerc.fi B paAuotrBJryqarcrqux o6rerrax. O4nano B cryqae
Itpa6oau4uoft ryuauuocrrr cyqecrBenubrM flBJrflercf,/ro, qro B perrrrerrosc(oft
o6;racrz, rAe tro AaHHbrM [B] naHnos ctrexrpa B ArratraBoue 2-500 xaB (-;5 ;

: L0L7 - 2,2: l02o fq) o = -l ,04. Tanoe trailyqeHue He Molr(er 6rmr cs.flaauo
c MoHoDHepreTuqecRtrM uyrlr(oM qacruq.

Ulues. n BuAy, qro B qerrrpaJrbuofi .racru }tpa6onu4nofi ryuannocrr( Marutrrnoe
uone 4onmuo rrMerr peryJr.Eprrbrft xapanrep, Mo?r(Ho upuftnz R cyqecrBeunoMy
BBrBoAy: ycHopeErle qacTuq oJrer(rpoMarHtrTHbrM rrBJryqeHr{eM tryJrbcapa trpoEo-
xo4dt ramr{M o6paaom, uro o6paayerc.E.crrerrp qacruq tro aueprr{rr.

Corocraa.neuze ua6uro,qareJrbrrbrx Aanrrbrx c pacrreraMtr troBBoJrrrr HaM B AaJrB-
nefimenr oupeAeJrtrrb Ar(atraaor anepruft, Ao r(oropbrx ycnop.Erorcfi qacruqbr.

Pac.Ierbr crrenTpa r4BJryrreur{fl trpoBoAllJrucb tro otr[caunofi srlroe MeroArrte.
,{na uonyueufl.fi cyMMapuoro or Bcex qacrurl uailyqeuurr trpoBoAuJrocb trrrrer-
pr{poBaurre rro aHeprutr. flpu oroM cuexrp rracrrrq tro aHeprur4 orpaur[qrrBaJrcfl
xart^'crepxy, TaK z crrrray.

Cnepyer orMerrlrb, qro Bo Mr{orrrx pa6orax, rAe rrpr{BoAffrcfi pac.rerbr crrearpoB
'cr(Hxporpouuoro r{aJryqeutrfi, aBropbr rroJrBByrcrcfl AByMfl rpafiuuuu upu6;ru-
,fieuu.flMr{: B ogrrux cryqaflx orrr[ trpeAtroJrararor {yuHqun ctrenrpaJrbrroro pac-
trpeAeJrerrrfi B BuAe 6-Synnqzu, B Apyrux cquraror ctremrp- qacrurl Heorpauurlelr-
:HbrM B o6e croporbr u trorrbByrorcx {opuyroft (4.33) na 171 (c. 76), upuroguoft
.nJrfl rreorpaH[qeuuoro cler(rpa. Taxoe paccMorperrr{e He BcerAa oftaahrBaercff
:ctrpaBeArrdBbrM. flpunegeuubre Ha puc. 2 nprrMepbr roqr{brx pacqeroB ctrefirpoB
ctrHxporpoHHoro usryqeHrlfi peJrflrrrBrrcrcnux qacrurl Moryr cJry]ntrrb xopomeft
uJrJrrocrpaquefr. gta aroro yrBeplr{Aenu.E.'I(ar nugno r{B pr4c. 2, .cuenrp uBilyqeuufi crarroBurcfl eqe 6onee cJroxtrrbrM,
.reM'B cJryqae oAunoqHbrI .qacrurl, Os uomer B upr4uqr{[e cocro.flTb lraqerbrpex
ytlacrr(oB unu o6racreft.

l. Huanovacfil,ortruafl, odnacmo. Hair,rou cuenTpa ocraerc.E reM )fle, r. e. d --.
= 0,33. Bepxua.a rpaHrrqa o1tacru orpeAeJrflercfl Mr{r{r4MaJrruoft aueprrleft sa-
crrrq, BHaqeEr4eM HaqaJrbrroro rrolrtr tr BpeMeIreM r{HTerpr{poBanus. T.

2. <O6H.rHafi>> trillr cpe0ru,evacmon'tH,afl, odaacmo. flo,q arofi o6ractrro troHrrMaer-
cfi ra rracrb crefirpa rraJryqeHrr.f,, rAe uonaaarerrb d, = (\ - l)12 (apecn T - Iro-
fia3areJrb aueprerr,rqecxoro ctrer(Tpa uacrrarl). To.ruo paBeHcrBo BblrroJluflercfi B ToM
cryqae, RorAa Harrpf)fieHHocrb MafHrrrlroro troJrfi He MeHflerc.fl co BpeMeHeM, T. e.
rpu P : 1,0.
. 3. BotcorcovacnlonlH,afl, o6tacmo. flo4 erofi o6nacrrro 6y4ervr troHr{Marb ryrlacrb

CueKTpa uBJlyseHl4fi, IAe BpeMfl )I(rI8HI,I caCTuI{ II3:B& trOTePb Ha I{SilyqeHIIe MeIIb-
me BpeMeHrrurlrrerpupoBaur{fl ?. Bpenra r4rrrerp}rpoBanvr," T, noo6q,e roBopfl,
orrpeAeJrfeTcfi BpeMerreM, B TeseHue l(oTopofo rracTr4rla HaxoArrTc.fl B MarHrlTrroM
troJre, rr3MeH.flroqeMc.E tro AarrHoMy BaKoHy, rrJrtr, trHaqe roBopg, B paccMarptrBae-
uofi o6nacrlr. O6qenaeeorr{o, qro s aroft o6raoru Ear(JroE ctrer(rpa I,IBryqeHEfi Ha
0,5 6omme rro MoAyJrro, qeM B <o6rrsuofi) o6nactu, T. e. ct : ylz.

4. Bucofiosacroruoe o6peaauue oupeAeil.fiercfi, Kar( tr B cilyqae oAunoquoft
qacrtrqr,r, MaxcuMaJrbuoft auepruefi uepnrunux qacrr,rq r,l Hanp.fi]r{eHuocrbro Mar-
EtrTEOIO trOJIfl.

flo.noxenrae rpaur{qbr Me}fiAy <o6usHoft) o6;racrrro lt Bbrcoxoqacroruofi oupe-
AeJIfieTC.s COOTIIOIII0HIIOM Me)fiAy BpeMeIIeM E(I{SIIIII uB-Ba trOTepB Ha UAfiyqeHUe
u BpeMeHeM r,rurerpupoBauux. Cre,4yer orMerurb trpu aroM, qro uepexoAuafi BoHa
garruMaer o6nacm qacror B oArry-ABe AenaAbr.

Pacserbr troBBoJrrrJrr( naftru 6oree tosHbre Blraqeurrfi tror(aBarenfi ctrer(Tpa o
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KaK B (o6blqHoft), Tar( !I B Br,rcoltoqacTo.r- )d F
Hoft o6racr.sx [pr4 paorr4qHr,rx rrprrarpr*'''f
p u paarrauur,rx uoxdsareJr.rrx ctrer(rpa qac- 4

Trrq ?. Cno,qxa ana.renr,rfi tror(aBareJr.s crrexr-
pa ct, AJIfl .E (r) - v-G uprane4ena n ra6"nraqe. Z

tr4ao6pameuurre Ha pr{c. 2 cueHrprr
rrrrJrrocrpr,rpyror cr(aBaHrroe Bbrrrre. CneHrp
I npe4cran.rraer c.nyuaft, KorAa nrarnnr.rfr 0

rrpeAeJr nepnrauuofi aHeprrarl qacrr4r{ Mar
(E, : 10-o apr : 6 MeB), a BpeMfl r4urer- _2
pr4poBaurd,fr rar)fte MaJro: T : 1,7. tOe c
(rone Ho : 5,70-4, ^l : 2, 13 

: 1,5).
,Cnexrp rlaryTreHu.tr B Ar{atraaorre 10? fq lr
Bbrrrre cocror,rr I{xAByx sacreft: <o6r,r.rHofi) LI
(Bbrc oH oqacrorr{oft ). fI plr ynenraqeHr,rr4 B p e-
MeHr4 rrHrerprrpoBaHrrfl cynauapurrft rrorox
r4BJryqeHr{.fl s (o6br.rHofi> o6racrr.r BoBpa-
craer, a Il ((BblcoHosacroruofi)) He I4BMerrn-
erc.s (cnenrp 3). I{a sroM }r{e crenrpe

d /2 /orgv

Pnc, 2. Cncnrptr r,rgryrierrflfi ancau6rsrlacrull n. (E) - E-z trpy. pa3rr,rqgr,rx
nal)auorpax (13 : 1,5; a1 -_ 0,1 nc,
lIt) - 5.10-a fc)

BCJIeACTBUe IrOBbIItreEtrf Etr,ftHero upe4era aEeprr4rr qacruq tro.fiBJrfleTc.E HlrBr(o-rracroruafi o6nacm ctrexTpa.

SHarIeHue y Erfl
(o6brqHoft)) o6flacTu (Dr,IcoHorlacrorlroiir oOracrr.r

1-L0-2<_E<100
2-70-s<E<10
3-70-t<E<10
4-10-5<E<10

+0,75
0,76
0,76

lupr, T:6,3.108 c;
apr, ?: 6,6.10, c;
opr, ?:3,5.100 c;
Epr, T : 7,7 .1.0e c

2,52,0L,51,5

1,0
7,5
2,0

0,25
0,24
0,24

0 ,75
0, 76
0,77

1,01.
7,01t
1 ,06

7,25
r,32
1 ,35

0,50
0, 50
0, 51

Ha cnexrpe 2 .-untuvfr. trpeAeJr^0l1eprr4r4 troBbrrrre' eqe Ha trop.sAon, a BpeMfi
r4Hrerpr,rpoBarrr4.s - trpr4MepHo r 2 pasa (7:6,6.10, c). <O6rruuas> o6lacrr
cyr{ecTBeI.IHo yMel{brlrrlJlacb. tr4, rIaKoHeI{, ecJrrl Hr{}nHrlft upe4e.rr aHeprurr yBeJIrr-
rII,Irb Ao 10-2apr (-6 EaB), ro (o6brsHa.fll o6racrr, oorrrocru-, ,crerau, (crenrp /).

Ouncannrre Br,rrue ctrexrpbr noryqeubr npr4 BuaqeHrdr4 0 : 1,5. Cianv"r- oi-
MerI4rE' sro Bru.flHue trapaMerpa p ue orpaHl,rquBaerc.rr taBMeHeHr{eM Ha1JrorroB
ctreHTpa u3ryqeHufl. Sror uapamerp BJrrr.rler rar(He Ha rroroxterrue rpauuq o6na-
crefi r,rsnyueulrx. .{nr rrJrJrrocrparlur[ Droro yrBep]fiAeurl.s rra pr4c. B ,p"4cra"rurry

8/2,/62o,
Puc. 3' cnenrpr,r r.r3Jryse,r4rr ancau6l.s qacrrrq flprr pagrr.rrr,rrx napauerpax B
Ho: 4.19-+Ic, a, : 0,7 nc; n(E) - E-r, 0,01 < E < 10i apr. I - p : 1,0; p _B : 1,b; s _ g : 2,0

Puc. 4. Cuentplr rlgfiyrlerrlrfi nprr pag]r6rx BrraqeHr.rfix sa.rarr,soi,i Earrpfi]fierrgocrr{ }rargrrrgo-
rO IIOJI-fi

a1 : N,$.tQ!.2 cM, B:1,5.J - }Js: l,1g-e. Z _ Ho:4.10-4; 3 _ Ho: g.10_a fc

s5

13

1

-6



cner(Tplr Ll3flyqeHu.fl AJ]I paSILlqHbIX BapIIaHTOB, OTJItr4qaIOql{XC.fI TOJ]bI{O [apa-
IrerpoM p. Herpr,inlraJrrHblM BAec[, .rIBJI.rIercrr iloBeAeHl4e BepxHefi rpanuqr,l HIra-
HOqacrorrjofr o6tauu.

B ga.ntHefiruer,r Heo6xoAr,ruo 6y4er Buarrue Brufl.H\lfl HarIaJrr,IIoI'o MaTIII{r}Ioro,
rroJrfl Ha cner{Tp r,rBJryrrerir.r.rr. CneHrprr, rroJryqgllsore npLI Tpex Buaqeur.sx Iralp.rl-
?r{eHHoCTrr NrarHrrrHoro I.orn Hs, npeAcraBJreHHble Ha puc, 4, roI{aBLIBaIoT, qTo

3I-IAqEHI4E HAIIA[bHOTO trOJI,fI BJIII-flET IIA ]4HTEHCI{BIIOCTIT B HI,ISHOqACTOTIIOII O6.NACTTA,

HO COtsepIxeHr-IO IIe BJIrr.fIer Ha IlblcoHoqacrorHylo o6racrb cner(rpa.
Tanrru o6paBoM, r,IbI npLIxoAI,II'I H alpeStsblqafiHo BalI{HoN{y saxrmqerll4lo:

UtLmetdcu7H,\cmb ua"I,A\etdufL 6 7blc|noldac\L7mHoti 06t,acmu He sa?ucum onl sHTretdutl

H,AnpnJfieldLLocnlu J(,a2H,umId0?0 noll,fl, Il xapaRTepa elo lISlleHeIII{fl Bo BpeMeHI'I.

tr4rrrrutr cJroBaNII'r, r'IIrreEcI'IBI{ocrt, I'ISJryalerII4-rI onpeAerlsercrl trIIlIIrb rlr{cJIor'I ycHo-
perrHr,rx aracrr{r{, npIIqe}I cyqeCrBeIIIIo, qro Ba}ItIIa tnmr 0u$fiepeHquanblr,afl,
nJl7tnlL1cmb \actnuq no orLepeuu, lle Satstrlc.glllrarl oT IIpeAeJIOB, B ItoTopLIx olpa-
I'II4AIElI CIIEI(TP TIACTI{I1.

Elaro,qapa arolry cBofrcrBy crrenrpa ua.lr y.reuu.E l,tr,I ilorysaeNr BoSMo]r{HocrrJ,

c xopomefi Tosrrocrbro oqeHr,rBarr (ecrecrner.ruo, B paMnax MoAeJIII peryJrtlpHoro
nor.s) iloruoe qIIcrIo ycHopeHHI,Ix qacrLlq. TaHoft paoqer 6y4et npuneAel{ Hu}I{e.

3. Cesan Merr(Ay crpyxrypofi Ttpa6onuguofi ryluauHocru
rr ee c[er(TpoM u3fiyqeHufl

HaH lrr,r Br4AeJrr{ Bbrrrre, ctrer(Tp }tpa6onu4uoft rynraunocrlr IIe Mo?r{er 6r,rto o6l-
flclreH r,rcxoAfl rra eArllroro no Bcefi o6.nacru aHeprlrft ctrexrpa cacrl{L\ r{ }IoAeJIIr.

reperroca, ilpeAJroxerrHofi PrIcoM I,r fanuou [6].
O6parqaacs r( crpyr(rype E(pa6oou4rrofi ryuanuocrlr, I{o}HrIo or}Ierl{rb cJre-

Ayroqyrc oco6euuocrr,. Ourr.r.recxoe cBeqeur.Ie BaxBarLlBaerryqacrr, Tyrlaulrocrll'
Horopafl 1raxoAr{Tofl BHyrpr.r o6racrr.r, orpaHlrqeuHofi no^lonnauu u o6lacTflMlri.
lraxo4rrrqr4lrr.rc.s B HenocpeAcrsenlroft 6nusocrlr K I{I4NI. O4uonpelreHHo orMerlaM'
qro l4NleHr.ro B orrrrrqecmoit o6nacrr,r ilpor,IoxoArrr r4BJIorf crrexTpa I43J1yrlerlufl.

31o o6cro.sreJrrrcrBo Aaer Irar{ noBoA paccMarpl4Bars Ftpa6ouI4AIIy}o ryMaHHocrb.
nan cocro.trq,yrc LIB gnyx o6lacrefi: nuyrpeuuefi, olpaHuseHHofi BoloHHaMI4,
r4 Brreurrrefi, or r(oropoft na6.nrc,qaerc.E paAI4oI'I3[yqeHI4e.

NIrr upeAuoJraraelr, qro peryrflpHoe Marrrr{rHoe rroJre tro Mepe yAaJIeHrrrI or
I{errTpa cE{I{I\taeTcfr, ((HaTaJrltrrBaflcb) rra BoJIoHIIa, a B Tex MecTax, IAe I'IX IIeTr OHO

cno6oguo BLIXoAIIT LI pacnpocrpallflercfl, o6pasyn (BBAyrI4t{). B peaynr,rate
roJre Ba tsoJrogrralrrr Bbrrflrr4Baercrr rlo paAl4ycy. LIpu DroM B orJll{que or BHyrpeH-
ueft o6.uacu{ npr{ ABr{}rieHr{rr qacrrrr{r,r BAorrb cIlJIoBoft JTLIHI4T{ Harlprl}Iierl}Iocrt'
MaTIII{TIroro rloJrff r{BMertflerctr. Xapartrep ABrI}rieHI{fl qacrr4r{ cralroRl4Tot{ noAo-
6eu An1ryxeuuro B Marnr4rr{o}r rroJre 3elr"nlr, B r{arHl4roc{epe. Cuexrp u3flyqeHl{tr
B ATOrr Cryqae cyqecrBer{Ho rrSl\'Ierl.sercfl.

B uo,nr,ay raxofi crpyxrypbr rrarr.rr4rrrolo rroJrtl roBop-flr AaIrIIrIe o [oJLrIpIr-
Bartrr,lr4 Ha paAr,roqarro"ailc^r., rrarpr{}rep, [91). I{aH rronaBa}Io B [9], uonlplraaltrI4.n

,O or,a-rrtefi BoHe BalIeTIIo I{eubIIIe, qe}I Bo BI{yTpe}IHefi. I4neuno o'ro u 6yger
Ha6JrroAarr,c.rr ts rrpeAJraraenrofi BAecb NToAeJILI BHeIxHefi aoHr,I, TaH I{aIt olia 6yge'r
coCTonTL uB 6oltlruelo sl4cla (SJIeNIeHToB), qeM BI.IyTpeIrHflt{ 3olra, co0To.fltrIafl'

no cy[\ecTBy, LI3 0A]IOIO eJIetr{eHTa.

Conocranns-rr pacrrerbr c rra6JrroAaeMbrlr pacrrpeAeJreurrerl .npr{ocl'r{ Ira pa3-

Jrl,Iqrrbrx qacToTax, MolnHo trtrTaTL,c-E rroJryql{Tb coIJIacoRalrrlylo HapTrrlly cTpyl(-

typr,r I{pa6oBr4AHofi ry}rarrHocrr{. 'Iaxue [olr,Irr(I4 B orpanilqe]rrlorf N{aclxra6e

(r.'e. n o"prrrr.rrrofi o6;racru uac1ot) yll{e AerraJl-I4cr, (clt' [3,5])' Ifutrte 6yuyt
npI4BeAeIILI peIJyJILTaTEJ paCqeTOB AJIfl IXI{pOHOfi O6.naCtr'r qaCTOT II r'IX Co[OCraB-

JIerrl4e c Ha6JrIoAeIrT/lttMu,

4. Brrcoxo'racroruafl o6nacrb ugryqegufl,
oHeprerurlecrnii cleHTp qacrlrq Ir rIoJIHaff Irx gHeprnf

I{an 6ruo [oHaBaHo B paaAeJre 2, cnextpalbHafl rrJlorrrocrt, noroKa I4Bryqe-

r.rrrg 3 Bl,rco1oqaorgrnoii o6racl.r He Banr4cr{T or SHaqeIII,Ifl HanpflHielIHc}crl{ }Iar-
IIurIIoro ilor.g, oqeHL cJla6o BaBrrcrIT or BaHolla I4SMerreIIIrfl Marllrl'llloro noJIfl
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c paccrorlHl{eM or rlyJlr,capa. 3ro 4aer BoBMo)nHocTr, otrpeAeJrr{Tb rroRa3areJrb
ctrexrpa I,IBJIyqarctrIlax qacrr4rl B Bbrconoorrepruuuoft o6racrr4. I{ar cre4yer ua
corlocTaBJlenran na6lro4enuft ra ra6rraqr,r? rroHa3areJrr, cTetreHr4 T MoHer Haxo-
AnrbctrB rrpeAeJrax or 1,9 go2,7. Huxre, flocJre roro fian r{B AaHHbrx o [pocrparr-
crBeHI{oM r{Bryqeur,rr4 otrpeAeJrr,rrc.E rrapaMerp p, 6y4er tror(aaaHo, rrro ? : 2,00
c roqHocrBro go 0,02-0,04.

Cuexrpamua.s rrJrorrrocTr rroror(a r4aJryqeHufl Ha sacrore \, : 1OLe Iq (fuv :
:40 xaB) corrracHo IBJ panua F (v) = t0-2? apr/cru.c.fq. Ecnu upuuflrb pac-
croflHr4e 4o Hpa6onra4uofi ryuanuocrr{ paB}rbrM 1,7 xlc, ro o6qufi rroron Ea qa-
crore v =: 101e Iq 6y4er paBeH 3,4 X 101? apr/c.fq. Cor.rracHo pacqeraM,eclryr
ctreHrp qacrl{r{ rrMeer nra4 1,0 E-2,tge E nrrpaxreno B aprax, 3a Bce BpeM.rr }nr4BHr{
qacrl4l{ Ha qacrore 101e fq r4ailyqaercfl 2,34.10-20 apr/fq. Ec.ura cueHrp qacrr4r{,
reHepl4pyeMr,rx tryJrr,capoM, r,rMeer sv1 dNldE : AE-z, ro noa{{uquertr A :
: 7,5 x 1037 uacruq/c.apr.

Yro6u ofipeAeJlrrrr, rroJrlroe qr,rcilo qacrrlr1 renepr{pyeMbrx B oAHy cer(yHAy,
l.r rroJruyro r,rx aHeprrrrc, neo6xo4raMo Ba,qarbc.rr BepxHrrM r{ Hru{}rr4M trpeAeJraMr{
aueprlrfi. Bepxurafi trpeAeJr aHeprr4r,r Molr{Ho or{eHr{Tb r,rcxoA.rr r4B roro, sro s o6-
JracTI4 oHeprurr l,raryqeHr.rfl, coorBercTByroqeft T-r(BarrraM, flosrra Bce r{BJryqenr,re
-sBJl.fierc.rl nyJlbcl4pyroquu. OrcroAa Mo?r(Ho Bar(Jrroqrrrr., qro cr,rHxporpouuoe rra-
ryqeHue o6prrnaerca Ha qacrore 7021 - 1022 fq. r{ro6rr uafirn r4B pacqeroB Bepx-
r'ruft upe4er SHeprIrI{ qacTrarl ueo6xogulro BHar}, BeJrr{quuy uaqaJrbrroro MarHr{T-
Horo rroJrfl. Ifurxe 6yger nona3arro, rrro BHaqeHr{e Harrp.fl}HerruocTrr MarHrrruoro
uols H: (3:4).rc-a fc. flpra rar(oM rroJre BepxHraft upe4er aHeprrrr4 aJren-
rpoHoB (znu uoararporron) paBeH npr4Mepuo 300 apr, r. e.2. 101a aB.

Oqeuxa Bepxuero trpeAeJra aueprr{r{ ycnopeHHr,rx eJreHTpoHoB rrpoBoArrJracb
r{ paHee. flpune4euua.s orIeHI(a, rro HaIueMy MHeHtr{ro, nBnrtrerctr uara6onee HaAe)r{-
noft. Bepxnrafi upe4e,n aHeprr{r,r flBilfl.ercn cyqecrBeHnoft xapanrepuctraxoft ue-
xaHI4BMa ycmoper{r4fl qacTuq, Heo6xo4ulro, oAHaKo, orMertr{Tr,, qro ucnrrorrtrTb
Bo3Mo?nuocrs ycxopeHrr.fl Jrernrlx rracr[rtr (a.renrpouoB rd troar{Tponon) Ao 6oree
BLICOKT4X aueprrafi HeJIf,B.fl, Ho B STOM CrySae OHI{ AOJr}fiHbr rep.srr, CBOro AHepfrrK)
HaKr4M-ro ApyrurM, 6olee o{{eHTrrBHBrM, rreM crlHxporpouur,rfi, MexaHr{BMoM.

Hurnnufi [peAeJI DHeprI{I{ ycnopeHHbrx rracrur1 Hax 6y4er rronaaaHo r{uxte
r4B r4ccJreAoBaHr,r.E cfreHrpa r43ilyqeHfi.fi s o'ilacrr,r paAr,roqacror, paBeH 3.10-3 apr,
lr,ttu 5'10e eB. 3ro gnasenlre cyqecTBeHrro Br,rrtre, ueu o6rruuo npr{Hr4MaeMoe
(c*r. 12, c.25il). Hanouuralr, oAHaHo, qro Bro uraxrnufi [peAeJr Bueprrlrr ycnopet{-
rLbLfr 9.acTur\. Teuepr, HerpyAHo orrpeAeJrrlTr, rroJl[roe .rracno qacrnrtr r/t trolruyrc r4x
aHeprr,Irc. qracno qacrr{q, r4H}r{eHrr4pyeMbrx tryJrbcapoM B TyMarrHocTb, paBHo
AErt = 0,5.16+o tacrmrllc. Cnegyer orMertrrrr,, rrro HeotrpeAeJreggocrr, B or{eHxe
rroJlHoro qrrcJla ycnopaeMbrx B eAr.rnr.rqy BpeMeur{ aJrer(rpoHoB cBflBaHa c omu6xoft
B orrpeAeJreuuu E1 (uramuraft npeAeJr oneprlila). B paunax paccMarpr{BaeMofr Mo-
[erl4 Sllaqewe 81, r(ar( 3To 6y4er sra4uo r{B AaJrbrrefiruero, BpfiA Jrrr uoxer 6rrm
r4aMerreuo 6onee .relr n 2 paaa.

C ropaa4o 6o;rrmefi Tosuocrr,ro Molr{Ho or{eurrrr, o6rqee Horr4qecrBo aueprr4r{,
trepeAaBaeMoft ycnopeuHrrlM JrerHr{M qacruqaM n \ c. Moquocrr r{H}r{enrlrrr{ paB-
sa W : A ln (ErEr'), tge E, u Et - nepxnufi lr uramnufi rpeAeJrr,r eneprrafi
B crrenTpe rlacrl4r{ coorBeTcTBeuno. Beln.Iu:aa W cra6o BaBrrcr{r or trpeAeJroB
eHeprrru ?r paBua upra6nraeurenruo 1,7 X t0ee apr/c.

floryuennoe BrraqeHrde Moqrrocrrt, nepe4anaeuoft nernrau qacrr.rqaM, trpeA-
cTaBJI.ser co6ofi, ecrecTBelruo, uuxurrafi trpeAeJr cBerrrMocrr.r tryJrbcapa NP 0532.

5. PacupegeJreHrre oflTurrecroro u peHTreHoBcroro flBilyqeuufl
Ifpa6oru4uofi rynauuocrvt u ero cBflBb c xapar(TepoM

r{SMeHeHIIff II BIIaqeHIIeM Halrp.fl?I(eHrrocTrr MafHI{TIIoro fioJlfl.
Bepxnrafi upe[en aueprrrr.{ ycxopeHHbrx tracrlrr{.

Ilaparuerpu rynbcapa NP 0532

Itax yrHe orMesalocb BbIIrre, Bce peHTreHoBcnoe r4 troAaBJr.rrroq,a-E rracrb otr-
rEqecKoro tr3ryqellu.fl ltpa6onugnoft ryuannocru o6paayercr{ Bo unyrpeuneft
aoue (cu. pas4. 3). floar:olry, r,rByqa.fi paclpeAeJrerrtre .Epr(oerr.I ofrrr4qecxoro

87



II peHTreI{OBcI(oro r4BIyqeHu.E rlo ryMaIIHocTr{, Mo}nHo troryqffTB AaHHbIe o xa-'
paxTepe pactrpeAeJrenlafl MarHrrrl{oro troJlfl. B uo,qenu, trpeAJloxeuuofi Pucotrl'
u lauuou [6], s onorouy.nrcapnofi o6nactu, r. e. or paAuyca cBeroBoro qr,IJII{HApa

Ao Heroroporo .R", troJre traAaer tro Baftorry lraMeHeurr.fl rratrpfl)r(eHuocrl( B aJlefi.
TpoMarHrrrHofi norue, T. e. HaH r-1. Ha paccro.flHllr{ .R, or tryJlbcapa AaBJIerru€
gJrexrpoMarnuruoft BoJIHbr craHoBllrcfl MaJIbrM u o6paayercx {ponr ygapuo&
BoJrHbr. Pacoro.snrae .R" cooruercrByer paccro.flHr[ro or tryJlbcapa no (EtryroB)),

ua6nroAaeurrx rreprloAuqecfiId B TyMauHocru. OpueurtrpoBoquo ouo panno 10"..
O6nacrr,, paclroJlorr(enuafl BHyrpIt c$eprr paAl4ycoM -R", He Aaer Br(JIaAa B I{B-

flyqeHue ryManuocrr,r. fIo uogeru [6J aa {pourou y4apuoft BoJIIrhr MarHurEoe rroils
HapacraeT tro 3ar(oHy H - T, B TO BpeM.fl Har( cftOpocrb ABI()fieHlIfl cpeAbl u tra-
Aaer tro Bal(olry r-2, rge r - paccro.sur{e or tryJlbcapa.

Snas aanon I4BMerreHI{fl t): u (r), rrrolxuo o[peAeJrurb rr Bar(ou l{BMeuerrll&
trJroTuocTrr sacTI4II c pacoro.flHlaeu. Eclu U - T-2 t To trJIoTIIocrb qaCrflII p : const.
B o6qeu lr(e cJlyqae, ecrv u - r-9, p - rP-'.

C.rura.fl BHyrpeguroro BoHy c$eprzuecxofi c paguycotu -Ro, MolnHo otrpeAeJltrTb
BpeM.rr ABrrlfieHrafl rracrurlbr ot {pouta ygapuoft BoJIr{br Ao r : .Ro' fl_puueuan
MeroAr4ny pacrlera clrer(rpa flaJlyqeHu.E, rrBJromelruylo B paaAeJrax 7 v 2, ltomuo
uaftru Syunquro S (r, v) cBerrrMocrrd eAr(Hr4rlr,r o6reua cSepu Ha paBJrllqubrx pac-
cro.f,Hr{rx r u qacrorax v. Tluterpupy.E BAoJIb Jryrla apeulr.s, troryrruM pactrpeAe-
Jreuue troBepxuocruofi aproctu I (r, v).

- flpu ua6mogeuraax Itpa6onra4uoft ryuanuocru Ha paBrrblx rlacrorax c ItreJIbo
rrByqeurr.fl rrpocrparrcrBeHrroro pactrpeAeJreurrfl rrepeAno upu6eraror n AaHIrbIM.
ua6lrogenufi uplr BarMeHII.sx ryMaHEocrII Jlyuoft. Suan {yunqulo cBerl{Mocru.
S (r, v), HerpyAHo uoryqurb ra {yurqrarc pac[peAeJreurlx .Epnocrrl, noropafl
AoJr,firra uoJryqurr,cfl trpr{ rar(rrx na6nro4eura.sx. B arux ciryrlanx xpafi Jlynrt
atruponcrrMrrpoBaJrcf upauofi, sro He BrrocprJro cyqecrBelrHbrx ucxa?r(euufi n pac'
npeAeJrerrl{e, Ho ynpoqailo pacqerbr.- 

Pacreru, upocrparcrBeurroro pacupeAeJreHrrJr IrpoBeAeHbr AJrfi v : 6'1014 fqt
coorBercrByrqqfi f : SOOO A. Ilocxo.nrny pa3Mepbl nuytpeuneft o6nacrr,r ltpa-
6oru4soft ryMarruocrr[ paarr4qubr B paBHDrx HatrpaBJrenl{flx, pacalerbr 6rura upo-
BeAeHbr AJr.E rpex gua.reunft fio: 60, B0 u 100".

flapanrerp- p n BaBIrcI{Mocru u : us (rlrt)-9 6panca pannurvr 1,00; 7,25;
1,35; i,50; i,75 u 2,00. HauaJrbHoe no.ne ,[/s ra1]fie BapbrrpoBaJrocr. Peeynr'
Tarbr pacqeroB rrpeAcraBJreHbr rra prdc. 5. Ha prac. 6 [pr4BeAeHbI crJraxtenrrbre r(pr(*
Br,re BaBr{ct\MocTt4 troBepxuocruoft aprocrrr otrT}rqecmoro r{aflyqeHr{.a or paccrofl-
rru.fl Ao tryJrbcapa AJIfl AByx cJlysaeB: BAoJIb 6olruroft Ocu vI BIoJIL rrtalo{ ocn
TyMaHrrocTlI, rroJrygeHl{r,Ie HaMIa no Mareplralalr, ouy6ru4roBaHr{},IM s [10].

IIp, cotrocraBJrenrau na6nrc4areJrbrrbrx AarrHbrx c pacqeraMu neo6xognuo uorr'
rrr4Tb, qro BHeItrH.s-E BoHa ranlr{e Aaer BHJTaA B olrrr{qecxoe I,ISilyrleHrae. Ognano
n6luall qeuTpa ryMauuocrrr aror Br(JraA He BHecer cyqecrBenl{blx r(sMerreHl4lf

B trpocrpaucrBeHuoe pacupeAeJlelll4e .flpltocru. I4a colocraBJle:uurfl. pttc, 5 . {-6
Mo)fiqo cAeJrarb Br,rBoA, qro [c1a3arerb crerlegr{ p < 1,5 6lrame r 1,35.
MOmno Aa)ile AyMarb, qro B paBJIusHbIx HatrpaBJIeHI4fx ou paaurrft. O4saxo,
trocr(oJrbmy Mbr paccMarpraBaeM nuum c{epr4qecnrr crrMMerpr{rlurrft cnyvaft, ro
Hrrmar(rrx orrpeAeJrenHbrx BbrBoAoB o BaBrrcr,rMocrrr rror(aaatent p or HaupaBJreHpls
cAeJraTs rror(a HeJrbB.fl .

Tanuu o6paeolr, M6I trpIIxoAIIM I( cyqecrBelIlloMy BbIBoAy: pocr llatrp.Ex(ell-
rroCrr{ MarHrrrHoro noJr.fl c paccroflr{rderta or {pOnra ygapuofi BoJrHbr B MOAeJII'I

[6] ue coorBercrByer na6nroAaeMoMy, ra6o s aroM cJryqae .flpr(ocrr cIlJIbHo Bo3pa-
ctana 6r,r K Hpalo nnyrpenueft sourr (cu. prac. 5, F :2,0). Ecnu cqutarb' qro 3a-
norr r4BMeHeH?i.E Haflp.E?fieHHocrr{ MarHrrrHoro rroJr.E or paccTotrHrrfi r u}IeeT BI4/1

H : Ho(rlrs)'r (uo1u1a 7; 79-1 , ro ero 6yger oauauarb, qro cxopocrb ABI{}I(eHIIrI
UJIaSIIbI, a TOqHee, ]IaIHUTHOIO IIOJIE C gaCTI{IIaMIlt, traAaeT C paCCTOflHIIeM He KaIt
r-2, a Har( r-1,36, r.e. HecxoJrbxo MeAJreHrree. B uogenu [6] saxon rraMeHeurrrl

cnopocrrr raxoB, qTo Ha r(palo TyMaHrIocTI{, Toqgee, Ha paccToflurara 80-100",
cfiopocrb pacmr4peHtra panna na6mo4aeuoft cxopocru nouorou, t. e. --1000 

ru/c
B"rure-uau, 6"rno goxagaHo, qro aHaqeHue troxaaareJrfl 0 : 1,35. B stottl'

CJIYTIAE CROPOCTb ABU}I{EHI{.E ]VIATHUTHOTO trOJI.E C IIAXOAflqITMI'IE.E B HEM IIACTI]qAMEI
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?nc. 5. Pacupege,nenue rloBepxuocrnoii apeocrlr olrrrrrecfioro [BJryqeur.{ff (1, : 5000 A) no"
ieryrpeuuefi Borre B BaBr{cuMocrrr or paccro.surr.E Ao rryJr},capa, Brrpa?r(euroro B ycroBrhlx eAra-
ur.rqax (1 eg. : 2,5.10u cu)
Pac.Ierbl [pr.rBeAeHbr Ana R6 : 8 (paAllyc nuyr:peuueii aoHbo, 3'10-r <.8 < 300 opr, ]fo :4.70-4 (a) 14

Ho : 2.10-4 (6)
,[tpr.ruar ]-Arn P:1,00; 2-9:1,25;3- B:1,35; 3 -9:1,50i5 -9-1,75 tr 6-9:2,00

s1iluatr BoJroKoH 6y4er uopagrl,a 5000-10000 Hnr/c. flocHonr,Hy BoJroKHa He
npeAcraBJr.Eror co6ofi ctrJrorrrHyro c6epy, a cxopee HatroMrruaror Htlrn, ro 6onr-
mafl qacrb gnrarxyqeftc.E rrJraBMbr 6yger [poxoArrrb Me]r{Ay BoJroKoH. O4uaHo
B Cr4ry peryJlflplrocTl4 MaIHI4THOIO trOJIfl CIIJTOBbTe ilWH.tLtt HaqHyT (OXBaTbIBaTbD
BoJIoHHa, orra6atr rax. Te qacrrr crrJroBbrx nuurrft, Koropbre oxa)fiyrcfl r{etrocpeA-
,crBeHHo rrepeA BoJroxlraMr{, 6yAyr ropMoaraTr,cfl, TaH HaH Macca BoJronou Aocra-
ToqHo BeJII4r(a. flpz arorr qacrb aHeprrar{ yxoAr,rr rra ycnopeHrre BoJror(ou. Mar-
HurHbie troJr.fl B arofi o6.nacrr4 lroryr B uprrrrr{rr[e, c oguofi cropoH];r, pacrrr Ba
.cqer clr{arr{a, c gpyroft - yMeulmarbcfl Ba cqer AxroyJrenofi graccutrar{r4r4 B Bo-
Jror(uax. B peayltrare xapaxTep MarHrrrHoro troJrfl Br-re o6.racrlr, orpanraveuuoft
BoJroxr{aMrr, peaxo rraMeHrrrc.fl. Xorg uore rr ocTaerc.s n o6qeu peryJr.trpubrM, or{o
.6y4er rrMem, Br,rA HaAyroft pearar.ronoft o6ono.rHr,r, Ha Koropyro HaAera celrr (no-
"noxua).

Pacqetrr cfier{rpa I4Bilyqeul4.q r4 xaparrepa rrpocrpar{crBe}r[oro pacnpeAeJrerrrr.E
,rre fiporr4Bopeqar B o6ulerr arofi rrauoreSe o crpyKType B]rernHefi 3ourr, uro r,r 6y-
,.;r'l lroHaBaHo HI4)I{e. Pacclto:rpult AaHHBre o peHTreHoBcnoM I4BJryqe]f-:,ta vt peByJrt-
Ti,rbI r4x colocTaBJreETtfl. c pacqeTaMl4.

Hatt noxaaauo BbIIrre, BaBr,rcr4Mocrb cr(opocrrr ABr,rlr{eurr.s trJraaMr,r or paccrofl-
,ulrrr Ao qeurpa r4Meer nu[,u (r) - 

y-7,B5. rIro me Hacaerc.fl Hatrpfl]r{euHocrra Mar-
IlrIrHoro rIoJIfl, To IrB corrocraBneuraft pacqerHr,rx pacilpeAeJreuufi apnocrr4 B otr-
TI'{qecHoM AI4alaBoHe c na6nro4enrr.EMr4 HeJIr,B.fI cAeJrar}, olpeAeJreu}roro Br,rBoAa.
I(e{o^t roM,. qro xapaxrep r4aMerre}rrls ourr,rsecxofi rpxocm nprr BHaqeHrara p :
:1,35 cna6o BaBrrcrlr or Berusr.{Hbr r{aqaJrbrroro uons (clr. puc. 5). Hecnonr,mo
plHase o6crorat AeJro c xapaxTepoM pacnpeAeJreHrlfl .rrpr(ocrr4 B peHTreuorcnoft
o6lactra. Oxaarrnaetc-r, qro rlrr4pr?rHa pacfipeAeJreHrr.rr peHTrerroBcnoro r{BJryqeHrr.E
'cytrIecrBeHHo 3aBr40r4r Or sHaqeHufl Haqarr,Horo troJr.fl Hn Ha Spoure yAapnoft
B0JIHbI I4I B SHarruTeJrLHo MeHr'Itrefi cteuenu oT Irol(a3aTe.ra B. CreAyeT oTMeTr4Tr,,
qlro B [11i yxrenprrBoAl4Jlucb AaHrrbre o peayJrbrarax colocraBJreur{-fi pacrreroBo
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oT paccroflrrr.r.s rPlrc. 6. Vcpcpnennue crJralr{euHhre BaRr.rcr.rr{ocrr.r tloBepxnocrHori xprrocrr,r
B Cer{. Ayfr{ Ao rryJir,capa

o-BotrTuqecHonEr,rana3oHc,6-D,Jrflv:5IIq; j-HpIBa,t!,JrrrrtaJ]or"rocrt,p-g;rn6olstloii

Pnc. 7. 3anr.rcr.rlrocm [uoryunptrnrr rir7, pacnpeAeJrerr]rfl peHTrerroBcr{oro rraJryqeHrrrr, Bbrpa-
)r{eu}Ioli B cefi. Ayrlr (4tn aarltenulrx 4aHnrtx) or arreplr,rr,r (BaHToB hv, rr,tpatxenuoi.i n naB,
AJrr pa3JII,IrIHr,rx ana-rerrni:I na.ra.ur,noii Harp.slr{eHHocrfl lrarHtrrrrolo troJrrr lIo @) t Anfl pa3-
Jrr4qubrx auacerr,rii napauerpa p (6)

a:B:1,35EJrflBcexHpr{Bbrx; 1-IIo-2.t04,2-Ho:3,5.10-4,5-Ho:5.10-a,rrrrprrxoBaEHprr-
BarI..'.AaHHbIeHaorroner{uri; 5'. Hs:3,5.10-4AJflBCexHpuBbrx, j*9:1,25.,2- p:1,35; s-g:
:1,40;4-p:1,50

Ha6rloAarerbI.IbIrIrr AaHrrbll,rr.r o peHTrerroBcnor,r uaryqenr,rr4. ABropbr[77) nprrxoA.flr
It BI,IBOAy' qTO CI{OpOCTL AtsIl?Iielll4fl I,IaIHIITHOIO IIOJLfI C IIaXOAflII{I{NII,IC.E B He}I
qaCTI4I{aNII{ L) 

- 
r-1,4$, a H 

- 
/'0,46, .ITO BeCbl,Ia 6luanO fi IIOIyqSLIHO}Iy IIO AaH-

IIrIII o pacrpeAereHlll4 r{pltocrll npl4 l,:5000 A (6.1014 fq).
Ha puc. 7 upegctau"rrerrbl peByrrbrarbr pacqeroB rroJryrur4pr4rr paclpeAeJrerrrrrr

peHrIeI.IoBcltolo I4sIyqeHII-s npr{ sarMer.rHbrx Ha6rroAerrrr.frx AJr.E srreprr.rfi r{BaHroB
7, 70 v.50 noB ilpl4 paBrI4qIIbIx BrraqeHr{.rrx r{aqaJrr,rroro rrorfl Ho n Arrfl 4 atra-
qeHr4ft roltaBareJrfl crereur,r p: 7,25; 7,35;1,40; 7,50. flpra erolr yqr,lrbrtsaJrocb, qro
qacTb peHTIeI-IoBcHoro l43IyqeHr,rfl nyJrr,cr4pyeT. Brrno rpr{rrt{To, qToAoJrt{nyJrr,-
crrpyroqefi HoMrroHenrr,r cocraBJlfler 2o/o A,Irshy : l HEB, 15%oIJrn fuv :10 xaB
u 30-40o/o l\rrr h\ : 50 HaB. Tar,r xre r,rao6pa?rieHa BaBr,rcr,rMocrbrroJryrrr{pr4ubr
dr1, g, qaCTOTLI I43[yrIeIII4fl, IIOJIyqe]:IIIa.fl IIO AaHIIIIM BaTMeIIIIIIX Ea6IIOAeHUft
Ull: d,1,: I (v) : A (h\))-0,15. Blr4uo, lrro yAoBrrerBopr4rerr,rroe corJracr{e o}i-
crrepl4NlerrTaJrElr.rlrx AaHHLrx c pacqeTal,rr{ N{oE{eT 6rrrr, uory.reHo upr4 SHarleHuflx
Ho : (3 +- 4).10-a fc.

Bo;rr{ u HoBlrH [5] na ocHoBaHr{r{ cBorax pacqeroB nprrxoA.trr n Br,rBoAy, qro
troJre B o6nacua usJryqeuu.fl rra\oAr4rc.fl B npeAeJrax (5 +- B) .10-a fc. flpone4eu-
HbIe IIaMII pacqerEl Trpu Ho: 6.10-4 I4 |3 : 1,35 uoHaar,rBalor, qro B aroM cJIy-
qae mI4pLIHa pacnpeAerreld-l/rfr peHrreHoBcnoro r43ilyqeHufl cytrIecrBeHr.ro fxe,
qeM Ha6[IoAaeMaf. Cne4yer, oAHaHo, rrMerb B Br{Ay, .rro B [5] perrb rrAer o6 eS-

{emruaHou BnageHr,rr{ Harrp.fl}rieHrrocrrr r,rarHl,rrHoro floJr.s Bo Bceft o6racrlr I{BJIy-
qeHufl, a oHo BcJreAcTBI4e pocTa troJr.E c paccToflHl{er[ r HecHoJrrrr(o 6onr,urer.
qen 110.

Teuepr,, HorAa otrpeAeJrr.rJracb o6[acrE, Aotrycrr4N{brx BHaseHr.rfi Hasailr,Hoft
Hatrp.tr1r{eurlocrr{ MarHrirrHoro rroJrfl 110 lr uoxaaarerrfl p n aanuczuocrr{ cnopocrll
oT paccTo.qHrr.E, Mo?nHo trpoBecTr{ pacqeTbr ctreHTpa f3Jryqelrr.rfi B}ryrpeHHefi 3o}IbI.
Pesynsrarn pacseroB trpeAcraBJreHr,r Ha ptrc. B (" (E) : AE-z). Beclua xapan-

90

// /0

//

t6

48

u,1

48

o,4



.j-'---

-2

-,,
/6/4/4/oa Igv

Puc.. 8. Buqracrerrrre crrer(rprr lraryqoEuff arytperueft BorrEr AJr.E lI0 : 3,5.10-a Ic, p =: 1,35, a1 - 2,5.101? clrr

J - Ro: 6 eA., Ea: 0,003 apr, "Er: 300 apr; 2 - Ro:8 eE., Er: 0,003 apr, .82: A00 apr; A -.Rs:10 eA.,.Et:0,003apr, Ez:300apr; 4-gauuueua6nroger.:uttid -Eo:8eE.,Er:0,00lbapr;6 - Eo : 8 eA., Er: 0,006 apr; E'2: 300 apr

T-epIIo, qro HaHiloII ctreftrpa B perrrreHoBcnoft o6ilacr[ paBerr -1,03 -+- -1104.ISoupoc o [or(aaareJre ouel(rpa penrrerroBcnoro rrgJryqegr(fi Hpa6onlr4nofr, ry-
.MaEEocrtr roApo6Ho paccMarpEBaercE B [8]. Ha6lro4aeurrft ctrefirp tro paBEbrM
.[aHEbrM uMeer Har(JroE -1,04:t 0,04. Tamzu o6paBoM, Mo]r(Eo yrBBpE(Aarb, qro
o roqHocrbro Ao 0r0B trofiaBareJrb aHeprerrfireonoro ctreftTpa aJrefiTpoEoB, ycRo-
PEEIIhIX 9JIEI(TPOMATH}ITEbIM IIOJIEM trYJIbCAPA NP 0532, PABEE -2,00, A CUOIITP
uMoeT BnA

dNldE : Au-z,ooto'og.

[Ia pr,rc. 8 4anrr ctrer(rpbl uaryqeuuf nnyrpennefi Bogbr trpra paarfiqrrbrx BEa-
qeEu.Ex_a0 

- paArryca BHyrpeHneft Borrbr E trpII paBruqnux E1. 
-Tam 

rfie trpuBe-
geu ua6,nro,qaeuuft cuenrp ltpa6oara4noft ryuanuocrr. Bzgno, qro Bgaqeuie Er
He Morfier 6rrrs lrenrure 0,0015, Tafi KaH B aroM cryrrae uaryueuue Ha qaoroTe
'v : 1011 Iq 6y4er 6orsme Ha6rroAaeMoro trpu fio : 10. Sneir u a 4anruefimenr
,gce paBMepbr Btrpa?fieubr B ycJroBubrx eArrHuqax (1 ycn. eA.: 2,5.101? crvr.) Eotee
'Toror Ha orofi qactoto aaMetH6rft BHJTaE Brrocr{T r4 BrrelrrHflfi BoEa ryMa}rnocrlr. Cue-
.Ayer rloaroMy oEulAarb, qro Er ) 0,0015. MaxcunnaJrbHo AotrycruMoe BEaqeEEe
fftrrfiHero upeAeJra grreprrrtr MolKer 6rrrr nafigeHo r(B cotrocraBJreEtrfi pacqeroB
{Jr.E Buemrrefi Boubr c na6mogaeMbrM ctrer(rpoM.

Bepxnuft trpeAeJr ageprutr ycxopeuEbrx Jrerr(r{x qacruq Morr(Eo troryqzlb,
ecJItr trcxoAl{Tb rB IIpeAtroJIoE(eEtrf, qro tryilbcEpyloqee llBilyqeHlite TeEeptrpyeTcE
ts HetrocpeAcrseRHoft 6rraaocrl[ or tryJlbcapa. B arou clynae na6nroAaeuuft cuexrp
trEJIyqeHr4E TyMarrHocrl{, o6aaauntrft crauxporpor{HoMy MexaErrSMy, orxJroufler-
'cfi or Bar(oHa \,-l'04 rpl[ glleprEtr h,t - l0 naB. Pac.rerbr rrolra3brBaK)T, rrro Ha-
'6lro4aeuoe orKJroHeHI{e Mo)fier 6rrrr o6rscHeuo, ecJrrr repxnuft rrpeAerr aueprr[u
ycHopexrrbrx rracrr,rq 

- 300 apr, r. Q, -2.101a oB upr,r anauenuu Hr:3,5.
't0-a rc, r4e -F1, - aSSeHrrBEafl Hatrpfi)fierrHocrb Marutrruoro trors. "IzIMeEHo

^TaHoe suaseEtre AJrfi Bepxnero trpeAeJra aueprran 6rr,no upuuaro trpu Bbrqucreuupr
:nonuoft areprulr, r(oropyro tryJrbcap orAaer ycnopfieMbrM rracrtrqaM.

florsan Hatrpff?r(enrrocrb Marurrruoro troJrr H ;6. lO-a Ic.
Onpe4e,ireurae HaqaJrbrroro BHaqeHtrE Hatrpfl)fieurrocTtr MarHrlrrr{oro troJrE AaergoaMolnHocrb BbrrltrcJlurb troron aEeprrru DJrenTpoMaruzruoft BoJrHbr. Ecnra upeg-
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rroJlelntrrb, rrro e.Eeprufl BJlerrpoMarHrrrrroro rroJr.fi Ea {poare ygaproft soJiEBr'
.IIOJTHOCTbIO trepexoArrT B oHeprurc MarEr{rrroro trOJrfi, TO Eatrp.s}HeHHOCTb Mar-'
Htrruoro troJrfl aa {pourorvr y4apuoft BoJrHbr n 1,86 paaa 6omme, qeM trepeA {polr-
rou. Ecrra Ete troron uarnursofi aHeprum coxpausercfi, To aror noa{{uqueur
paBeu 1,32. Tax rlJlu l{Eaqe, trepeA Sponrorrr y4apuoft BoJrrrbr EatrpflrfieuEocrb'
Marnuruo.ro uona ff, : (3,5 - 4,5). 10-a Ic. Iloilsrrft troror( oJrexrpoMarsurnoft
auepruu paBen W6: cn?R|, r4e -R, :2,5.101? crvr B coorBercrg6fr. c trpuEflrbrM
pauee B pacqerax BgaEerrueM. 9ucnensoe Buaqegtre Ws :3,24.'1,038 apr.c-r, uro
trpuMeprro u 2 paaa 6o.rrue troJlrroro troror(a euepruu ycnopeuHbrx qacrzq. Taroe
ooorrortrenue Me)r{Ay rroronoM areprulr aJrexrpoMarrzrnoft BoJrHbr E troronou
.gueprutr Jrerrnx qacruq ctrJrbrro ycJro,fiHser perrreHr{e ,noupoca o6 ycnopeEtrE
Tff)r(eJlbrx qacrurl - trpororroB lr fiAep reJrtrfi - tryJrbcapoM. flo-augunaouy,
MO|(EO yTBeplfiAaTb, qTO trOTOn AHeprUtr yCKOpeHrrBIx T.ErfieJrbrx qaCTUq BpflA Jrtr.
cyq,ecTBerrEo npeBocxoAur rroror( aHeprlltr JIerRZx qacruq. -[flonuuft troron eHeprfitr paBerr -5,0.1038 apr.c-l. Ecnu trpupaBEflr_b ary
oHepruro MarHr[ToArrtroJrbEoMy usryqeHr,rro tryJrbcapa? To, troJrBByrcr {opruynoft.
AJrfi cBerrlMocrn L:+*'LQo,rAe c - cftopocrbcBera, nL1- _ treptrerrAtrItyJlrp-

Eafi ocu BpaqerrEff cocTaBJlflIoqa.E \MarHrltrHoro MoMerrra, o - yrJroBa.E cHopocrL -'

Bpaq,erurr uyJrbcapa, To Mo)r(Ho. uaftru, qro. MarHrrrurrfi-.uoueur paBprr e4.
.1030 Ic.cru8. Mouer{r trHeprlrrrr tryJrbcapa - nefirponnoft anea4rr Jrerfio uafirr,
ecJrr{ BocrroJrb3oBaTbcfl troJryqeHHbrM BrraqeH}reM cBeTuMocTIr tryJlbcapa u uBBecT-

rrbrM BrraqeurreM BaMeAJreurrfl Bpaqeur,r.E BBeBAbr P : 4,23. 10-13. Otcroga "I :: 9.1044 cru2. Hafi4elrHoe Brraqeulre Marntrruoro MoMeHra trMoMeHTa uuepqulr
,I, ecrecrnerrHo, trpeAcraBJrflror co6ofi Hrrlr(Hue upeAeirbr. Cornaqno Pygeprrrauy
[12] rpu rar(oM MoMe[rre rrHepqrtr BBeBAa r{Meer paAr,ryc < 106 cv n v.accy M }
>L,5 M6. Orcnga Hatrp.tr?fienrrocrr Maruuruoro troJrfi rra uoJlrocax He Merree 4-
..1012 Ic.

Bce yHaaarurrre xapar(repucrtrKtr rryJrbcapa NP 0532 HeoAlroxparuo oI{eH4Ba-
Jrrcb MuorrrMtr aBropaMr4. Cre4yer, oAHaHo, orMertrrb, qro HaAerfirlafi oqeuna,
EEepfutr, trepeAaBaeMofi uynrcapoM JrerHuM qacruqaM tr aJIeRrpoMarHtrTEOMy
trBJryqeuuro, ocHoBarrHafi Ha otrpeAeJreHrrr 4r${epeuquaJlbuoro troror(a uaryrle-
Eufi, trpr{Boqnrcfl BtrepBbre. Ocuoruyro omn6ny B aru BbrltrcJreutrfl BHoctrT Ee-
otrpeAeJrelrHocrb paccToEHprE Ao tryJrbcapa.

6. Motelr nneruuert soHrr

Han yme roBoprrJrocb B paBAeJre 3, uo4 gsemseft aouoft Mbr troutrMaetr o6nacm
MerfiAy Bolror(rraMrr u sueurueft rpauuqefi TyMaHrrocru. Ao" upoBeAeHtrE pacqe-
ToB crrer(Tpa uBJryqeutr.fi u xapaxrepa pactrpeAeJrenlrfi flpnocrtr 6rr.nu cgeraurt
cJleg5rpqsa trpeAtroJIolI(eHLIfl .

1. Maruuruoe troJre Bo BrremHeft aoue trpeAcraBJrfler co6oft troJre AI{troJIfi.
flpu arou o6racrr troJIfl c paccro.Eulrell Ao qeHrpa AutroJIfi r l ro I{e paccMar-
puBaercfi. Paccuarpuoaerc.s BaBrrcrrMocrb pactrpeAeJreHtrfl fipr(ocrr,r or paccro.flIrrr*
Ao qeHrpa Ar[troJrfl r s o6nacru rs 4v { rtt rAe rB - Bl{er[rrffff rpaurlqa Au-
uo.ua. flpe4rroJraraercfl, qro Bcfl Bnerrruflfi BoHa trpeAcraBJrser co6ofi coBonytr-'
rrocrb Her(oroporo fioluqecrBa grauoteft, tr paccMarpzBaerc.fi roJlbr(o BaBllctr'
Mocrb rrorona uBJryqeur[fi or r. Oaxruqecrtr pacqerbl rrpoBoA.fiTcfi nam 6rr AJrfi oA*
uoft crarosoft uunuz. Benrsura r : ro rra BHyrpeHHeM nparo sseilueft Bonbr,
a trepeceqeHue cr(JloBofr. nuruwefr. gr(BaroptraJlrsofi unocrocrtr trpotrcxoAtrT trptr,
BEaqeHuu r : Tst rAe r0 ( ru ( rr. cxeua pactroJlorr(eEl(g cuJIOBbrX rUEUr BO

suemseft aone uao6parfiera na prac. 9.
2. 9acruqu paccMarpuBalorcfi ABuffiyql,IMuc.fl rro cunoBoft dtfrflvla c coxpa-

Eerr[eM agua6arn.recroro urrBaprlaura. flpz atonr Ea (vl(Barope))r r. e. trptr I" :'
:ts, IIJIUI, I{Haqe rOBOp.E, IIpI,I MaI(CtrMaJIBHOM yAaJIeHI4tr rIaCTUq OT I{eETpa Atr*
troJl.fl, pacupeAeJrelrrre rrx tro uurrl-yrily troAqur.Eercrr aar(ory dNldQ : corlstr
uJrrr, qro ro ,r(e, dNldl - sin 0, rge 0 - uutu-yrol.

Pacqerrr uafiyqeutr.E rlacrl,Iq trpoBoAflrcr Ea paBrrbrx paccroflEtrfix or ra Ao
Tosntr orparfiourfi o yrleroM trBMeEeHE.E trurq-yrila. B c.nyvae, RorAa Irpu MaJIbrx
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0, uacrnqa rlolr{er npoHI,II{Hyrb Ao
f ( rn, npI{HI{N{aeTCtI, qTO OHa OT-
paE(aercfl npr,r r : ro. currcn aroro
rlpeAtrO JIO?fi eHIIg BaHJIIOqaeTCfl B TOM,
qro Tracrr.rqbr rrpoHrrr(aroT Bo BHyrper{-
Hroro 3oHy, a SareM BbrxoAfT B Apy-
roM Mecre, o6oruyn soronuo. lloc-
KOJrbny Ha Ha?fiAyro (yxoAflrqyrc))
rlacTfirly r{MeeTcfl (nprrxoAEqa.E), c
TelI H{e [uTu-yuroM, 3ro cooTBeT-
CrByer orpalltelll{Io or r' : ro. Bpe-
MeHeM oru6aHr.r.E BoJroHHa npeue6-
peraeM.

Plrc. 9. Cxelrarr,r.recroe r,rao6parxerrre cr,rJroBBrx
nr.rnuii so Bneurrrert Bone

l(u"luo)rta - 1y (B)

3. Curaraercn, rrro B upor{ecce
(pacTflllieHI{g>> craloBoft JII,TIIIII{ rlatrpfl}}ierrHocrb ararHr.rrHoto troJr.fl Ha (oriBaropeD

"Hu yneur,uraerc.s rro BaItoHy Ha : Ho (ro/rr)3. Oguonpeuen]ro aro o3Haqaer, qro
[pII r : ro IlaIIPfl]I{eHHOCTb MaIHI4TI{OIO nOJLs OAHa }I Ta ?fie AJIfl BCex CIIJIOBbIX
Jrlr:r,rlfi.. 3to uoloixeHlre I{tpaer cyrqecrBeHHyro poJrb B rrocrpoer{rdr4 MoAeJltr, uo,
HIIHAHI{X OtrPEAEJIEI{HbIX APIYIIE}ITOB ITAH B IIOJIE,SY, TAH I4 IIPOTI,IB HErO I\{bI Hg
MOII{eNI BbIABIIIIyTL.

4. flpe4uotaraerctl, tITo qacTr4rlr,r, ABr{?riyrqrrecfl rlo cnrosofi Jrr{}rrrrr c BaAi}r1-
Irr,rN[ Brrairenr{elr ro, yMeHbrxaror cBoro aHeprr,rrc [polopqrrorraJrbHo l/ IIr/H (rd,
T. e, HaH 6rr uporacxoAr{r yr{enbrlreHrle Drreprr.rr.r Ba cqer ropl{o}r{eHr4fl 6eratpou-
IILIN{ IvIexaHI{3}IoN{ (uu4yxqlronHoe uone) uJrtr c coxparreHrreh{ aAua6aTr.rsecHoro
I{rrBapr{aHra.

Han roxaaa.lrl{ pacqerbl, aro troJroxteur{e flBJr.Eercfl oAr-rr1r'r r{B onpeAeJrflIolqr{x.
5. Itax4ofi cI,IJroBoit JIrIHr,rrr npr{urdcr,rBaerc.rr (BoBpacr) ,a. Cuilosoft r-urrrra,

naxogaqeficfl ila ro : t'ur T. e. Aocrrrrarculefi npaa ryx{ar.rr.rocrr{, rprrnr{cr,rBaerc.rr
BoBpacT 7, panunrfi Boapacry ryMaHrrocrr{. 3rra.renue ro : r,r (ta) HaxoAr4rc.E
cJreAyrotr{r4Nr o6paaou.

flpeguonaraercfl, qro paccro.rrHrre ra cr{JroBofi Jrfi:r'Mtt or B}ryrpeHnefi rpanraqrr
nnerulrefi 3or{br N{eHrreTctr co (cnopocTE,ro) z/, r.I3}{eHaroq,efica co Bpel{eHer,r tro

Ir^ \c(
saHoHy tt - tto( U + t) , rle uo - aro (cmopocrb)) nepeMern,eHlrn cr{JroBbrx JIr4-

nufi c 4nranryqrrMr4lc,rl B,qoJrb r.r[x sacrr.rqaMrr upr4 Aocrr{}r{eur{rr rpaHuqbr BHyrpeE-
nefi o6,nacua, [o - uexoropaa trocroau]ra.s , @ - uoxa3areJlb crerleHtr,
nu6upaeurrft HaH rrapaMerp. Slra.reu[e /o otpege,taercfl r,ra Bbrpa]fieHr{fl

to: T [(u"/u)rl'' - 1]-1,

rAe z/H - r{oHeqHafl (cnopocrb) clrJrosoit .rrr{Hr{r{. flapauerp u^/tto u rrapar{erp
cc oItaBbIBalorcrl cB.EBarrHbrlrr{ Apyr c Apyro,\r, ecJrr{ BaAarbc.fr pa3il{epail,rr,r TvMaH-
I{ocrtr. CsflaL x{e}I{Ay SrrrN{I,I AByMfl [apalrerpaNlr{ onpeAeJrflercfl cJreAyrotqr{Nr BLt-
paEteHrreM:

(uulro)'*
1

CL _4 
-

(ru-''o)@,f1)
'DoT

9ro rpaucqeuAeErEoe ypaBlreutre perrraJrocb HaMu qllcJreurro MeroAoM trocJre-
[OBaTeJrbH]rx upu6rErfieHtrfr. 3a6erafi BtrepeA, Hy]nHo oTMeTtrTB, rrTo rrpu BEr6ope
trapaMerpa c[, r(orAa cooTBercrByroque eMy sHaqeEufr uR Jrelr(aT B paByMHbrx
npeAeJrax, r(aK crreHrp uBryqelll(fi, raft tr xapaKrep trpocrparrcrBeslloro pacupe-
AeJlerrr[.E aan5ruenuft Bo Br{emHeft BoHe cyqecTBerrHo He MerrflIorc.E.

6. 7I, uaxoueq, rraMtr 6nrna yureua aBoJrroqr[fi ryMaHuocrr{. Peqr n4er o roMr.
qTo cBeTuMocTb, a cTailo 6brrb, rr troror{ qacTuq Bbrcoftoft aHeprtrfi B rraqaJrbrroft
cTaAutr Bapo?ilAeHufi uyJlbcapa 6rrnu srrue. Sanracuuocrb MarHuToAutroJrbrroro
uBilyqeHl,rfi oT BpeMelru r[MeeT BUA

L (t) : Z (0) (T * "c)' (T *r -t)-,.
9ll
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:8Aecr , (0) - aro CBerIIMocrb B Haoroflqyrc atroxy' f - <<noapacr) qacrull

7 - rOapaCT TyMaHIIOCTvtI X - HeHoTOpafi trOCrOflHIIafl' xapanTepl[3yloqafl IIa-
'qaJIr,HyIo yrJIoByIo cnopocrb Bpaq,eHIrE IlyJrbcapa. Dry yrlonyrc cnopocrb MoEtlro
.OqeHI{Tb n1xo!,fi. I{3 IISB0CTH},IX AaHI{EIX O CKOpOCTII tr3MeE_eEufl IIaCTOTbI-Bp-ar(eHtrfl

uyJrr,capa NP'0532. flogpo6urre AaHHbIe o6 atou ony6II,IHoBaHrr s [13]. Ecnr
.CqI(TaTb, qTO [OTepI4 Bpaq,aTeJI],HOfi SHepItrU TyMaIIHOCTU CBgBaHbI C MafHtrTO-

.,qutroJlblrblM uBrryqeHlaeM, To BaBl{cuil{ocrb IreprroAa BpaqeHl{fl or BpeI\{eHu 6yAer
iBr,rpaE(arbcfl 60pMyroft

, T L+ ,rl"
P (t): P (r)l ii; ) 

" 
,

,rAe 7 - BoBpaCr IIyJIbCapa, oroll{AegrBJlffeMblft C BoBpaCroM ryMaIIHOCru' r. 0.

T = 924 roAa; P V) - treprroA B rracroaqee BpeMfl; , - BpeMfl, orcqtrrblBaeMoe
.or Hacroglqero BpeMelrrr B o6pargoM EaIrpaBJreHIlI{, r. e. (Bo3pacrD; T - IIapa}Ierpt
'OtrpeAeJlfl rcq,ufi HaqalbHblfi trepIIoA IIpII orCyrcrBIII{ Apylux trpuqflH, BJII{srcq,I{x

Ea uBMeIIeHIIe nepl{oAa. flponegenllble Hat\II{ BbIqI{CJIeHUfl trOHaAbIBaIOT, qTO 3Ha-
qeHI,Ie BeJruqI{H},r a/T ,0,35. BosMo}nHo, qTo B AeficTBuTeIbHocTI't 3l{aqeHrle
'T rrecftoJrbr(o oTJrl4qaercfi oT trprrHflToro, Ho aTE OTJIUSUfl He BJIIAflIOT Cr(OJIbItO-

Eu6yAb cyqecrBeHHo Ha pe3yJrbrarbl pacqeroB.
I4rax, sucro qacruq Ha r(a)fiAoft clrJroBofi Jrrrurrtr c BoopacroM rrBMeEflercfl B co-

,OTBeTCTBtrtr cO cBerltMooTblo B Ty alloxy. flplr paCuerax 6paIcfl TaHofi CtreI(Tp

'gacrrrq, r(orop6rft o6paayerca B pe3yJlbrare uorepb 11a Us1yqegue Bo BuyrpeHuetr

AOEe. yseT Botufl:ua.fl. aB6JIIOqI{I( Ha aror Ctre1rp He trpoBoAulofrlfr. troreptraHepIuI{
Ea uarryqeHl4e Bo BHeIIIHefi BoHe He trpIIHIIIlIaJIIlCb BO BHIIIuaHtre. C.negyet OrUe-

-TUTb, qTO ATU lroTeptr, KaR rIOr(aSr,rBaIoT oqeHfill, treBeJlur(tr. 
_

Mero4una pacrl;ra Ba111loqafla6b B cJIeAyIoq,eIu. I43 Ea6[Io4aeMoro ctrexrpa
Itpa6onlrarrofi rynaannocru Br,Isrrarcfi ctrex;p paAuousilyrleurlfl rryJrbcall:4,7

.JIee IIB OCTaBIueIOCE CtreHTpa BbIs[TaICE CtreI(Tp BHyTpeIIHef 3OIlbI' uOJIyseHHbItr

B pacllerax, Hau6oJlee 6nuaHo coorBercrBylolqlIx Ha6IIoAarelbHEIM [aHHbIl\['
"OCtasuuficfl CIIeI(rp cotrocraBJlffltcs. c pagqeraMlI 11pu pa3ilflsHtlx trapal[erpax
IBIIeInHefi BoHbI. flp1a rex Ete trapaMerpax HaxoAIIJIocb pactrpeAeJleHlle .Epltocru
Ea xlacTore 5llq,'4la Horopbrx rlMerorcg rrarr6oJlee rloJrgbre AaHHbIe [91. Bapul'
pOBaJrrrcb qerbrpe trapaMeTpa: x1 xapal(Tepg3yloquft eBoJIIoquIo tryJlbcapa'
ct - trofia8aTeJlb BaBuCIIMoCTtr ((c1opocTl,t)) ABtrE(eHIIfl cI{JIOBoft Jlvlalo;ri oT ee

.((BOBpaCTa) , tr, To - xapaRTepHblfi pa3Mep MaIHtrTI{oIO trOJIrI I{ SIIaqeHIle EI{E{-
gero trpeAeJra aHepr,'; Er': E^in. Snaseufie HarraJrbrroft Hanpfl?I{eIIHOCTI{

MarEr{rioro rlLolrfr. Eo troA6r{paJrocr, Tar(IrM o6paaolr,qlo_6br trprBecrl{ B coorBeT-
,crBr4e c na6rloAaeMriM rroron u3ryqeHtrff Ha qacrore I IIq.

7. Peayurrarbr pacqeroB c[eKTpoB uanyrreurlfl
u paclpeAeJreHnfl spnocTr{ Bo BHeruHefi BoHe

Baprrapoaaur{e [epBr,Ix AByxtrapaMerpoBT rI c[ uonaBaJro, qro r{x r{aMeHeHrrfi
rB orrpeAeJleHrrblx, rrMeloq,rrx $usnuecnufi cMbrcJr trpeAeJrax He BJrr{froT cyqeCTBeHHo
Hrr rra ctreHrp, Hrr IIa xapaHrep pactrpeAeJreHtrfl flpRocru. Iloarouy Mbr 6yAeM
.AeMOHCTpI{pOBaTb B AaJrr,HefirrleM CneKTpbr, paccqr.ITaHHr,re npI,I r : 0,35 7
.rI o": -0,75. Brrure HaMr,r 6brrrr trpr{BeAeHbr pacqer},r ctrenTpa ugflyqeEr.rfl BHyr-
peHHefi BoHr,r Arrn rpex Brraqeuufr Er: 0,0015; 0,003 ll 0,006 epr. Brrsrras ra
'ctrertTpa TyMaIIEocTII ctrel(Tp BHyTpeHHefi 3 jHbr, rlolnHo troJIyqL{TrJ ((OCTaTOqHT'rftD

cleKrp, coorBercrByroquft ctrer(rpy rr3JryqeHrr.rr BHerrrHefi BoHbr. flpl,I eroM orMe-
rI{M Cpa3y, qro B cJlyqae Br : 0,006 apr cuer(rp BrrerrrHefi BoHbI He yAaercE
coIJIacoBaTL c ocTaToqubrM rrII [pII HaHIIX suaqenr4flX r0 I4 flo: Ir.rancltUyM nSJIy-
qeIrI{E cMeqaercfi r{a BbrcoHrre qacTorbr. Dto garo HaM ocHoBaHr.rfl yrBepE(Aarr,, qro
Br ( 0,006 apr. PacqerEr cner(rpoB BHerrrHeri BoHhr ftprr paaJrr,rqnbrx Br{aqeHrrffx
rov.frpul Er : 0,003 apr ui,I{BeAeHbIHa pl,rc. 10. CneAyertrpr{ aroM orMerI,IrE,, rrro
.OcraroqHr,rfi creKrp, noropBrfi raH?ne r.rBo6paxeH Ha pr{C. 10, xoporuo oupeAeJreE
Jlrrmb B o6,racrr.r 108 - 1011 Iq, r4e ecrb r{aAe?firrbre rraMepeur{ff (cn., uaupuuep,
[t3l). Itpolre roro, ocrarorrur,rfi ctrer(rp Arfl qacror 1012 - 101a Iq Haxo4rlrcr
rBbrsuraHEeu 6.nuaxux tro sHaqeHl{ro BeJrrrqErr, qro upuBoAI{T H 6orbmr{M orrrrl6r(aM.
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Puc. 10. Conoctanreqlae pacqerrbrx crrer(Tpoo lcrrJrorrrEbro nririuu) nseruueft Boubr c ua6aroga-
TeJrEEbrMlr AaEEbrMrr (npymnu - ocraroqubui cnenrp)
PacrrerbrrrpoBeAeE6rEJrEEo:8eA,u8!:0,003apr,r:paan.repavefirrarepiBeH,6e!,.,g_L,a_5,
t - Z eE.

Pnc. ll. Conocrasnesue pacq.€Tublx crrefiTpoB (curorrnrre rrurtua) c ua6lro4atenbuBrMr{ AaE-ynuu (rqymnn ._ ocraroqunfi cuexrp) p,trn E1- 0,001b apr rr r0 : 6 eA."(xpuoaa i1A a

Tanzu o6paaou, trptr 
-couocraBJrerrurr 

pacqeroB c ua6nro4e lrt.fl,l'ru neo6xoguuo
ocHoBEoe BEr4MaHIre o6paq,aru ua o6nacrr 108 - 1011 Iq. ?Ia paccuorpeEtrfl
puc. 10 cJreAyer, qro HarrJryqmee corJracue ctrenrpoB AJr.ff E, : b,003 ,f" oo-
Jryqaerofl trpu ro : 3 eA. (1 e4.: 2,1 X 101? cu), xors u nprr r0 : 4 eA. 

^corta-

otro BtroJrHe yA0BJrerB!)ptrrreJrbHoe. BHa.reHm.fi HaqafibHoro ULoin H, trpu oroM
paBuhr 6.10-4 Ic z 3,5.10-a fc.

Ha pzc. 11 1p_egcrarile,br pacqerbr ctrer(rpoB uafiyqe,un s'e,rrHeft aoubr Elrfr
cryrla.E Er :0,0015 apr (.R, :8 el.) 4tn csyuaea i, : 4w.8, naunyumru'o6-
paqgM corJracymqvxcfr. o ocraroqEbrM crrer(rpoM. cte4ym orMerurb, srb oc.aros-
urrfr ouenrp trofiyqaercfi c uoperr,r6oM na sacmre 1016 Iq. Ilo.nyuurr rafiofr ne-
per{6 B paMnax paccMarpuBaeuofi MoAeJru HeBoBMo}nHo.

Octatosurre ctrenrpbr. npu .Re : 100" (pa4uyc ruyrpeuueft aouu) tr Bga11e-
aunx E1: 0,003 u 0,0015 apr rpzregenrr'ra' pic. li. Br4"o, uro crenrp upu

19 r,

2

46

42

2

l/

.,

/'\r
2

i_:

r.2o

/O /z /4 tgt 4a o.o ,/Z? r
Puc. 12. Ocraro.rur,re cretrpr,r D clysae fi. : 10 c!A. ll.-rl ,1 _-- 0,003 opr (npnnar 1) n \ :: 0,0015 cpr (nprrnan 2)

Il_.:^.131 Cynuapnr'rti'i xoA paccqlrrauubrx pacrpe4ereur,rii rroBepxHocrror.i rpr<ocrr.r Iipa6o-.
BLrAHor,r ryMarrlrocri4 na uac.rorc 5 ffq
Pacqerr,r npoBeEeHr,r nprr cJreAyrourux rrapaMcrpax. rrfi BHyrpeHneir aorrrr: rJo : 3,5.1g-r. ll: 1,Bb; Eo::8eE.,0,003 < E < 300opr. .[rlrauemscii 3oilbl /s:4 (xpnlag t), 16:6 (HpnBafiZ) nHa6nrogaerroc.
pacnpeAeJleHr,re Enfl Maror? ocu (cM. pIIc. 6).
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Et - 0,0075 apr aeorlra cJrolr{eg. 0ro casaaHo c re}r o6crosre,nrcrBoM, sro pac-
cslrrauulrft Iroror( fiaryqeHtrfl rnyrpeuneft BoHbr rla qacrore 1011 Iq npeBbrrrraer
ua6nroAaeurtft. Taxuu o6paaolr, otrrr{r\raJrbHoe B}raqeHrre Br : 0,003 opr.

,{nr ncex ouucaHHbrx BbIlIe cryqaeB, KpoMe ctrenTpoB, HaxoAI{JIr{cb rax}r{e
pactrpeAeJreur{s flpnocrr.r. Crra4uBafl pacnpeAeJrer{r{e .spftocrtr nnerunefi Borrbr
c pactrpeAeJreHl{eM fipnocrr{ or BHyrpeHueft aourr, Mo}r{Eo noilyqrlrb rroJluoe
paclpeAeJreutre troBepxuocruoft .fipnocrrr uo scefi ryrlaHHocrr{. Oxaaarocb, qro
npu fio : 8 eR. ryquree corrlacrle c ua6rIo4aeMlrM pacnpeAeJreHrreM BAoJIb ltaroft
ocl{ Ha qacrore 5 lfq Aocruraercfi trprr ro : 6 el. O4uano I{ trpu ro : 4 eA. co-
rJracue yAoBJrerBoprrreJrbHoe. Vxaaanurre HprrBbre uao6pameurr rra pr{c. 13. 3ua-
qeHlre uaqanrnofi Hatrp.rr)fier{Hocrr{ rrarHr{rHoro troJr.E trptr r0:6 pasuo 1,65.
.10-a Ic.

C,ne4yer, tro-Br{Ar{MoMy, orMerl{Tb, sro corracl{e clexTpoB uBryqeur{fi BHeII-
nefi aoubr c na6rro4eur4flMr,I troJryqaercn [pr{ BuaqeHr{r{ Harrpfl}r{eulrocrr{ Mar-
rrrrrnoro rroJrfi r{a Hparo ryMarruocrrr H" :7,3'105 fc neeasucuN[o or uapaMerpa r0.

Eeaycronuo, xapaxrep pactrpeAeJreHl{fl flpnocrla n }tpa6onu4noft ryMaHHo-
crr{ ropaaAo cJro}fiHee, qeM B r.rAearrrar{poBaHHoft lrogenu. Terr ue Meuee yAoBJIer-
Bopl(TeJrbr{oe corlraclre pacqeroB c ua6,nrogeHrrflMrr Aaer BoaMo}r{Hocrr, yrBep-
)r(Aarb, rrro paccMorpeHHa.fl rlaMtr MoAeJrb xopouo otrr{cbrBaer Har( crpyKTypy
TyMar{Eocrrr, rax rr xapa(rep ABrrxterrrlfl qacrrlrl B MarHrrrrroM uoJre. [tpolte roro,
EaxoAtrT o6o.scnenrae Br{A ctrenrpa r4aryqeHrlfi Bo BceM ero ua6nro4aerroM Ar{aila-
BoHe sacror [BryqeHufl. flpu arorrr cner(rp reHepaquu qacruq rrpeArroJlaraercfl
eAuHr,rM Bo scefi o6nacru aueprlrfi ycKopeHHbrx anexrpouor. Bce ero cJleAyer?
tro-BuAr{Mot{y, cqr{Tarb AocTor{HcTBoM MoAeJrr{.

,{a.nr,nefimee r{Byqenr.{e }tpa6onu4nofi ryl.rannocrrl, c o4uoft cropourr, rr paa-
Brrrtre mo4enefi - c 4pyrofi, BoBMolnHo, troaBoJrrrr otrpeAeJrurb rrer(oropbre Ho-
s6re oco6eHuocrrr crpyxTypbr ryl{ar{Hocrrr r{ MexaHr{BMa ycHopeulrs qacrr{Il uyJrb-
capoM NP 0532.

r arzu o 6p a aou, :":::XT::"',:,TH#;T:e c{ep uuec*u cr(M-
MerpFIEa.E MoAeJrb [tpa6onugnofi ryrvranuocru o6rscuaet qe,rufi pr4 oco6euuo-
creft crpyHrypbr cuuxporpouuoro trBryqeuufl u paotrpeAeJrentrfi flpnocrtr Ea paa-
gbrx qacrorax.

?Ia couocraBJrenrrfl pacqeroB c na6rrolesurMr[ Mo?r(Ho cAeJlarb pfiA BbrBoAoB.
t. Ilyaaoap NP 0532 (uo-nllgrunroMy, cBorrM EuartosacrorubrM aJrenrpoMar-

rrrrrubrM EaryqeulteM) ycxopaer eJrexrpoubr rr Iroal[rpourr. IIpz EroM clrexrp qa-
crr4rl rrMeer sun d,N/dE : A/82, rp.e A - uocro.f,Irua.E. Bepxnr,rft t nux<u.uft
rrpeAeJrEr aHeprrrE ycxopeEHbrx qacrtrq coorBercrBerrEo paBHbr trpr{Mepr{o 300 apr
{2.70r+ aB) n 0,003 apr (2.rce aB). Becr cuexrp uBryxlerrr,rfl ryMalruocrrr or
{0i Iq Ao peurreuoBcr(oro r4rsJrynerr,rff c { : 101e Iq Mo)fier 6rrtr o6rggHerr u3-
.ry,qel{ueM arllx aJIer(TpoHoB B Mafr{uT}roM IroJIe ryMaHHocrlr.- 

2. O6qee qrc;1o yc1op.fieM6lx qaoruq ppn E1: 0,003 apr paBgo 0,5' t0a0 ua-
.crrrr{.c-1. Peur u4er, ecrecrBeurro, o Jlerrrrx qacrlrqax. O6qaa aueprr{fl ycr(op.Ee-
Mbrx B eArrurlr{y BpeMerrrqacrflq paBua L,7.70ss apr'c-1. Cre4yet trogqepnuyrb-,
qro eror BbrBoA r{e BaBucr4r croJrbxo-Hlr6ygn cyqecrBeurro or 4era.neft upuunroft
JuoAeJIrr, Han roraaaHo Bbrrrre, troror rlrBrryqeErr.E B perrrrelrorcnoft o6nactrz ne
SaBrrcuT oT Eatrpfl)r(eHrlocTrr MarHrrTHoro rroJI.E I{JIU CROpOCTU }ISMeHeII}Ifl trOJIfl
.c paccro.EnrreM or tryJrbcapa. Har6onsmaE EeotrpeAeJrenlroorb trpLI Brrquclreurrut
nOnnoft arrepruu, [epeAaBaeMoft uacruqaM, BoBHuHaer IIB-sa HeBHaHII.E Pac0rofl-
rrufl Ao TyMarrHocTtr.

3. B upr'rurrblx paMl(ax MoleJIE trofiyrlaercfi, qro Haup.fi,r(eHlrocrb MarHI(THoro
noJr.E pacrer or BEaqe:rIua Ho:3,5'i0-n lc sa $pontorvr y4apnofi BoJrHr'r [o
.V,2.70-a Ic uepeg BoJroKHaMr{ Ira paccrofiIrmuS0" or uyJlbcapa. Peqr sAecb u4er'
.ecrecrBeHrro, o6 aS$enrusuofi cpegueft BeJrrrquue rrepuelrAl{ny.napnoft I( cxopocrl{
qacrplq cocTaBJrfl rorqeft 

- nauparxeHrrocrrl Marlrrtruoro troJIfl .

4.lls2-ro r,r 3-ro BbrBo[oB cJreAyer, qro nznnuft trpeEeJI cBeruMocrll tryJrbcapa
NP 0532 paBerr L :5.1038 epr,c-r. Tla aroro BHaqeHII.E cBerIIMocrI{ HeIIocpeA-
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CTBeI{Ho cJleAyer' qro MarHrzrHLIfi MoMeIrr HefiTpoHHofi BBeBAhr He MeHbrrle4'7030 rc'cu2, a M.-M9T rrHepqfirr ne rlrensme g.1gai f.a*-2. Ecrz trpr4,_arb, rrropaAlryc BBe3AbLq19'-cM' ro Harrp.Elr{enrrocrb MarrrrrHoro troJrfi Ha troJrrocaxoxaabBhercs.7 4.1012 fc. orra uapauerpbr Arrn tryrrbcapa Np 0#i 
";#ffi:;v paHee, HO Heor(oJrEr{o [pyrr4Mr,r rryr.EMr.r.

5. rla xapa*Tepa BaBr{cr{Mocrr{ Hatrp.E}fle}r,ocrllr MarHVTHoro troJrrr or pac_cro'EHtrf or rryJrlcapa Lr u3 rrpeAtroJrolHeHr4fl o coxparreHr{Ii MarlrI{THOTO trOroHaqepe3 trilaBMy (ycnoeze BMoporr{euHocrra) c.regyer, qro cxopocrr, ABtr}r{eH}r.rr trJra,-
.Mr'r saBucr4r or paccro.frHr{fi HaH .-r,r1)^. ^?10 , .croro orepegb osHaqaer, qro cno_pocrb rrJraaMrr s6n[au BoJronoH -10 000 xu/c.
- C;re4yer orMerl{rb, qro B cilyqae, ecJrrr cxopocrb (trJragMbr) s6nugu BoJrono,6u"na 6rr palHa cr(-opocrllt npal6a"uHrr.s), r. e. c*opocrb (rrJra.BMbrD orHocr4reJrr,-r{o BoJronoH 6rura 6rr paBHa HyJrro, ne na6rroga"o.u oiiy""opl""" noronou. rtpo_Me roro' I{MeHHO 6.naro4apa [peBbrrrreHrrro cKOpOCTI4 <,tU.rraiurr> HaA cnopocrr,roBoJror(on o6paayerca BHerrrr{fl fl BoI{a.

6' Xapaxtep pactrpeAeJrelrlr.'trp*ocrrz so nne,o'eft BoEe rr ee ctrer(rp r{BJry-rreHu'E troATBeplfiAaloT peaJrbHocTb rrpeAJro?fienuort MoAeJrr{ sIIeIIrHefi aonrr.-B aroucryqae HaxoA.rrr r(ocBeHr{oe troArBep}r{AeHr4e cJreAyroqr4e MOMeHrrr: a) *upr*r"p
ABI4)I{eHrzfl qacrr'Iq so nHeIxHerU aone (c coxpaHeur{elr aAua6arzqecgoro yr{Bapr{-auta); 6) aanucrmocrr, MoqHocrrr re,epaquu qacrrrq or Bo'pacra tryJr'capa;r) aanraczuocrr, eHeprr{I4 qacrrzr{ or (Boapacra) cunoeofi Jllrltrrur, BA9JI' xoropofroHr{ ABr{E{vrc.s. Tlnase roBOp.E, e}reprr{fl qacrr4q yMeHbmaerc.E Ba Cqer 6erarpou_HOIO TOpMO}I{OIIU.E IIpI4 yMeIIr,UeHI4I4 IIaIIpff}fieHrIOCTr/t MarIrI4TIroIO TIOJLE.BrrnoArr tryHHra 6, ectecBeuHo, He flBJlqrorcfl crporr{Mrlr. Henras r4cnrrosr4rr,BosMo?fir{ocrb cyrqecrBoBaHrzfl Epyrux lroAe;rrefi. .flcnb nzmr, qro trpeAJIO}r{eHHa.EMOAEJIb' A CJIEAOBATEJIbIIO, I4 EE trOJIOETEHIIfi YAOBJIETBOP,EIOT 

"'0",gU,"'U;Ui*AaHHhlM.

.(ena6ps 1978 r.
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At(AAEMIl fl HAvlt cccP

I4SBECTI{fiItP},IMcltofiACTPo(DII3ua]ECIto}IoEcEPBAToPI{II
Torrt LXII, 1980 r.

v/lH 514.1

PESvJIbrATbI HAE JIIOAEHI4U

PEHTTEHOBCITOIO UCTOTIHIIIIA Cvg X'3
B SHEPIETflTIECI(OII OEJIACTtr4 ) 1012 oB

HA TflIIb-IIIAHbCKOItr YCTAHOBHB

[JIfl PETI{CTPAIII{II IIEPE]II(OBCHmX BCIIbIIIIEI( IIIAJI

[. E. Myxano", n.u:#."ff"#;a, A. A. Creuaumr,

,[,auo-ouucaune T.EIII,-IIIaEr,cxort yctauoBl(Il AJ]fl perIICrpaI{IIII qepellHoBcl{ux BcIIbIIneK

Irrrrpgnux atrrrOc{eprnx lranueii. flpunegeulr peByJIbraTLI ua6lro4enrrii peHrIeIIoBcKOrO IIcTos-

uura cyg X-3 aa nepIIoA c LIIon.E rro rroa6pu 1977 r. B aHeprerllqecroii o6nacrn >'3'1012 oB'

tuls6rrrOqgrrii IIOToK B IIatrpaBJIeEI4LI Ha oror o6'sert c6craBnrler BeilI'lqilr1y (2,77 -1 0,54)0/0

or (poua KocM1aqec1ux lyueft. I{ccteAoBarra flepfioAr1secfiafl cocraBJrflrotrIag rroroHa ']'-HBaHroB'

,4ai uurepua.na {aa O,tb7-0,212 a{{enr cocraBJlfier (4,0 -f 1,0) tx or {ona HocntnqecHrlx

tyverl, u:rn 1,6.10-10 Hsauros.clt-2 'c-1 Aw Er; 3 '1012 aB'

The results-of observations of the X-ray source Cyg X-3 lor the erlel'gy ;1012 eV by l,he

Tien-Shan installaiion forterenkov flashes detectiorr lrom extensive air shorvers, l:y J . B ' Mu-

kanou, N. M. Nesteroua, A. A. Stepanian, v. P.ltotni.n.- TIle Tielr-Shan installation for

rletection derenhov radiation from cosmic-ray air showers has beetr described' The observa-

tional results of the X-ray source Cyg X-3 for the energy more than 3 X 10" eV which have

been obtailed during July -- November 1977 are presentecl. The excess of the IIux in direc-

lion to this objcct 1s Q,77 +0,54)% of cosmic-ray backg,orurd' The periodic compolle,t

ot 1-ray llux is explored. The ellect is (4,0 -]- 1,0) 96 01 cosmic-ray background or -1,6 X

X iO-ri quanta.cm-z's-1 for E > 3.1012 eV in phase interval 0,157-0,212'

corn acuo coB p eMeHr{brM rrpeAcTa B Jr eHrrfl M I(ocMI{IIecH ue Jr yrlrl -EB JI fIIOTCTT B aiN-

EbrM r{cToqHr{r(oM acrpo{r43r4qecHoft rau{opuaqul4. I4ccIeloBaIII4e IaMMa-I{3JIy-
qegl{.g orl{pbIBaer 6onr,rurae [epctrer(TllBbr, TaH r(ax oI.Io relrerr4.Iecl{I4 cBfl3a}Io

C HOCNTI4sSCHI{MU JIysaMl{. OrnUSUrenE,HOfi OCO6eHHOCTbIO AJIeI{TpoMarHI{THOIO

I4BlyqeHI,LE .flBJItIeTCf TO, qTO OHO B trpOTI4BOtrOJIOi{HOCTL Bap-fl}I{eI'IIIOii rtOtUUO-

rlerr;e rre BBarrMoAeftcrByer (rre orr{Jrourerca) c ottpyxarcql4M MarEIrr}IEIM rro"TIeM'

tlTO IIOBBOJLEeT OIIpeAeJII4Tb I{atrpaBJIeIII4e Ha I4CTOSHUH'

B na6nrOAareJllllofi IaMMa-acrpolIoMI4I{ H Hacro.flqe}Iy BpeI{eHI4 l4}'Ieercfl oII-

pegeJregHr,rft yclex, noropbrfi oco6euuo BaMeTeH B aHepleTl4r{ec6ofi o6.rracrl'1

}30MaB.Tax,orxpr,rTo}tsJIyaIeIII4e-oTIaJIaHTI4IsecHoIoAIIcHaIIoTp,fl[aAI/IC-
I(perHbrx [crosHI4HoB, ,ur.*rr, RaHVeIa X u NP 0532. Ilepnble Clrloretr'IaruqeoHl'Ie

rri6lro[errrafl B o6Jraoru 1012-10r3 aB MeroAor{ perrrcrpaTtrIrr4 sepe,HoB_c,.r4x BCnbr-

1uex rrlr4ponrax arMocseprrbrx JrrrBHer4 ({JAJI) B CCCP 6r,r,nn ua'rarbr tIyA,aHoBbIM

" lpltil, a BareM up'o4o.nxrenr,r B 
.Itpr,IM*cxofr 

actpofirar{secxofi o6cepnato-

prr'tZt. g peByJrr,rare Drr4x rla6rroAeHl4fr s ItAO 6r,I.nu o6uapyx(errbr rrecnoJrbr(o

Ar{cxperHbrx I4croqIIIIItoB, ero CaSl-1-T Cyg X-3, a ran?He I43IyqeI'U4e B IIa[paBJIe-

Hr{r{ raJraKrrrqecHoro aKBaropa t3-5].-: C ;;; t9?6 r. c rleJrbro o6trupyr."rrl4rl T-r{crorllrlxoB,6rrrrl traqarr,r IIa6JrIo-

lurro na T.sur-IIIaHLCHoft BbIcoHoIopHofi craHI{I4I4 OI4AHa . ,[,alee paccMorpe]Ibl

paayooruru, Ha6ilIoAeutrft o6'benra Cyg X-3. 3tu na6-lroAe}Ild's ral(}fie IIpoBo-

EIuIucb MeroAoM peII4crpaIIuI{ alepeH6oBcl{rlx BcIIbIIIIex IIIAJI, npI'I oroM AotroJI-
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?ue. 1. B.rror-cxeua ycrarorrra AJrE perricrpaq,,r4 qepe*(oBcr(r,rx Bcubrmer IIIAJI: - xacnaglooparHoftcB.a3r, p _ Bbrcofioqacror[Ere xa6eflr,r cBEBr,r, A_ aMIITTepHbrfi rroBTopr,rreJrb, 4 _oE_rlroBu6parop Ha ryHrreJrbHoM Er,roEe, .' _ oopMr,rpoBareJrb rrMnyJrEca EJrE qacroroMepa, 6 _ cxema coBuaEeEuft,z - cxeMa ytrpaBJreHtrfi rurE MexaHrrqecRoro perr{crparopa, 8 - trepecqerEarr cxeMa, 9 - oopMnpoBarerE'Macrep-r'rMrrvrrbca' 70 - Mexa'r.r.rec*rft p""r"rparop Mec-i,r, tt r;;il;;;;;";E Bbrpa60r*tr Meror Bpe-MeHu, 72 - SopMupoBareJrb uMryrrbcoB, :a _ upeoopagoBareJrr doo:-;;;;;"r>, ttt _caMonr,rceq

HfiTeJrbHo 6r,rra zcnonb_'oBarra_y*te Mrroro aer pa60raroqa.s yorarroBna trO nOM_,'le*crroMy riByne'urc IIAJI. ,{e;ro r roM, qro trpz 0*epr#;-A;;;- rOb ir't}
1'-HBaHTET cnoco6urr Bbr3brBar. aruocsepnru[ JruBelrb, roroprrfi Bo Mgofor,r troxo5( rlaJrrrBerrb, sbrasaHHbrfi peJrflrrrBrrcrcnr,rlr rpororo*. dcrru iaa ,"apa"r {orona oo_
PffAI(A E } 7gT+ AB, tO JIIIBEHb O,,,,,i,"" AIIOMAJIrEO MAJIrIM SUC;IOM F,-MEaO-ffioB B orruqtre- or lr]trBIi^fr; BbrBBaEIroro upororrHo-fi4epnofi noMtroEeEToft rocmz-qec*rrx ryueft. Tanzn o6paaou, uayqr,rB csoficrsa #;;;';;*Eo trErrarbcfl oro-)fi AecrBurb trepBzqHyro uicrr,rqy.

Auuaparypa T.s'r-Illar*croft ycrarroBnu AJrfl perrrcrpar{uu IIIAJI tro co'-AaBaervroMy fiMfi qepeHKOBCnOMy rrSJryneH[ro [peAcraBJr.Eer' co60ft ,r"aa*o",coctoaquft zs rpex uapa6o;ruuecxrn" a"epxa" 
" 6;ilr;;*'iu""rorruelr 650 rvru14 AzaMerpou 1'5 u Ha?fiAoe' outzsecxze ocu BepHaJr opue*rrrpoBa'hr trapaJrJreJrbHo'c rorrHocrbro +00.25 rr ?fiecrno ru*p*ra"", ua o4u.om uonoporuou ycrpofrcrne'(zueercn B Buny 

'el,r'u,a!i 
*onrrrpo_soa). B {oxyce napa6o;rouAoB ycra,oBJre'braAy-52 c Bbrnocrrr,rMlr 6roxarnrr,r.'4-r"'upe4orBpaqeErrrr ((BatroreBaHrrflD troBepx_

1_o_lt1- 11p"ara o64yraJrr4cb reurbrrtt noaftyxou.- B.rrox-cxe*u ,o"*rprsec*oft .ra_crrr_trpeAcraBJreua ua prac. l.
Tlunynrcrr, cuuuaeirr,re c anoguofi Harpy'nr.r {oroyunom yrretrrfr., sepea EMr,rr_TEPIIbIE trOBTOPTTTEJIfi A TIN]d,fiVI CB.EBI1T trOCTYtrAIOT }IA TPI,I IIEAABUCI,IMbIX {OPUTA-pyroqux fiacr(aAa' uMeroqr{x pa,Hbre paArrorex'-uqec*r,re tropor[. n, ";;;;r,IIMEIOqEMY MAITCI{MAJIEHYrc IIYBCTSI,ITETTHOCTU, C6OPUZIO""L",U I4MtrYJIbCbI IIO-crytraror Ha rpr4 BXOAa r:pofinrrx conua4enzfi 

"oor""r"rr'"""o-o, rpex {oroyuno_,xzreneft' Paapemaroqee BpeM.a cxeM coBtra4enuft p_aB,.f,Jrocb 72 .,c.llunynrcu
trocJre cxeMbr rpofiuoro 

^c^oBtraAerrz-E 
sepeB ,arorrbprrop-"r"ry"uror rra cxeMyrrzctorpaSa, xoroprrfi cocror4r ua rp'e,96pa1orrrrrir 

- 
_Irq"_ aHaJror)), cxeMbrytrpaBrrerrtr.fl z rrore'rluoMerpa 3fIfIB-51: np"ooprrorri;Iu ooor _aHaJrof))-npeo6pasyer qucro ,,ocryrruBr,.ux nMuyJrbcos aa t ilr, n o"rp"*"rrre, r(oropoeI,oAaerc.s Ha caMotrrrceq. floc.ne rpeo6paaonar{r4.8 Aroro Hatrp.E)fieHrrfi HaperKacaMonrrcqa ycrar{aBJrlitBaerc.E B norox-enue, [potroprlrdoHaJrbrroe qlIcily Bape-TrzcrptrpoBau'brx nMrryJrbcoB sa I MrdH. Tannu'"6pi;;;;u ov*u*ro# ;#;"caMorrucqa BatrIrcbrBaeTc.E rrrcrorpaMMa, troHa3brBaroqa.E qrircJro TrMuyJrbcoB Baoquouunyrnrrfi r,rHTepBaJr.

flo gnyu Apyrt4M HaHaJraM, nMeroquM paa.rrr.rp troporrr, rrMtryJrbcbr trocrytrarornaxt4rrft Ha.cBoro cxeMy 4noftnrrx coniageuraft. Ha 4pyroft nxo^ trocryrraJrlr rrM-
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rryJrbcr,r ilOCJre CxeMbr TpOfrHOIO coBnaAeHI4.fI. Ag-r_U_g. CoBtraAaIoqIIe uMtryJlbcLx

Trocrvtraror na 6oplrupoBareJrr, Macrep-I4MryJrbca (NII4), {oprrlupyrcquft uu ry'n sc

nn"rt"u"o"r, i5^r*i r{ aMtrJrrrry,qoIl 8 B. Tlocle np}Ixo[a Macrep-I{MnyJrbca Ha

6roxe aBroMarr,r1lr noMtrJrer(cHofi ycrauonxrz ruupox ux aruoc{e purr x JII4BI{efi BbI-

pa6aft,rnaer:c.E KOMaHAa otrpoca un{oplraqull Or Aerel(ropoB' pactroJIoE(eIIHbIx Ha'

paBrrbrx paCCTOflI{trHx OTIIOCI4TeJII,HO ItreHTpa ycraHoBItI4 14 peIIICTpIIpyrcqIIx

pa3rfiqgbre KoMtrOHeHTbr JrrrBr{g. Bc.a ara ran$oprvraqll.E sallrrct'rBaercfi Ha MaIHITT-

flyro JreHry r{ flocJre Har(otrJreHrirfl rausopltaquu o6pa6aruBaercfl Ira BbIqIICJII{reJIb-

Eoft MailuHe rr{rra <<Haupm-Z>>. TaHIAU O6pasou, upl4 qepeHHoBCI(oM (Maorepe) Ha

JIeHTySatrI{cblBaloToflTaKIIeHOMII0HeIITI,IJItr{BH-E'I(aHF,.Me3oHHaflI{3JIeI(TpoH-
uar,"TqareJrI,HO r,I3yrlafl JItrrBeHb trO 3Tr4M r(oNrtrorleHTat{, MO}nHO orrpeAeJlllrb'

xapanrep uePouuuofi aracrl{qbr'
'Itax u qpy"rM, aBropaMr{, r{aMI{ Ilpl{Meuesa cra6r'',rJll,3alll{fl aHOAIIOIO ro*a

(DDV upu ro*roaq, JraMrrbr Har(aJrr4BaHl4fl, ycraHoB,leuuofi [epeA sO:rOXar:o4ottt''

3ro sbrseaHo TeM, qTo noporoBa,E 3HepII4fl pelucrpl{pyeMblx nranuefi 3aBI{CI4T

o, ,p*o"r" ue6a [t]. flocxblr,xy .sp*ocrl, sBe3AHoIo troJIE uocroflHlIo MeHflerC'E'

lraxoqqqufic.E trepeA soroxatoAoM AOIIOJII{LITelr,Hr,rfi IdcTorI}IuIt cBeTa' BHIIOqeH-

;;;;;";*y o6purooir. caflav, MeH'rIer cBolo flpxocr6 raKlIM o6paaonr' qro cyM-

Uapur,rfr rr0Tor( CBeTa na SOroHatoA OCTaerc.E IIocToflHHLIIr. OAuoApeueI{HO Be-

AeTcflHeupepblBlIaflSaIII40I,IIacaMoIII4cIIeToKaHafiaJl.aJIaMIIbI'qTouoSB0JIEeT
cyAr,rTb o cocTo-Erlr4U aruocsepbr Bo BpeMfl na6.lroAeurafi' tax HaI( HaI(aJI JIaMIIbI

oTpaHaeT r4SMeHeHr{e flpKocTLL HOqHOTO ne6a r,r SBeSAHOrO IIOJIfl Ha nyTII CItaHId*

p;;;;;;. Hrrrrr. aapHrrq' MereopoB raHE(e rrerHo flporrr'EAbrBaJlocb Ha err{x

i"or"r". Itpolre roro, ,,o Er{M Mo}r{Ho cyA,ITb o rrpaBrrJrbHocrrr HaBeAenu'r Ae-

TeI(TOpOB, trOCI(OJrbny Kalr{Aaf o6;racrr' cHaHI{poBa}IIIfl I{l\[eer cBOIO XapaKTepHylo

KpI,IByIoSaIIlIclIToI(aJIaMIIbIHaI(aJII4BaHIll-fIHaJIeHTecaMonl{cqa.
TeMu cceTa rroJreSHbrx Ir UyMOBLIX CIITHaJIOB AO CXeM COnuagenrafi ItoHTpoJII{-

poBaJrcfi qacroToMeTpolt, <3arpy3Ha) oT fia)I{AOIO sOtoyunomvTe]trfl cocTaBJIflJIa

HecKoJrbKO rlrcfls rnyMoBr'rx rllMrryirbcoB' !,o atoro excuepraue'raJlbuo 6:1f"--T:l:

AeHoTal(oeSHaqeHve(Barpy3ltl4)'IIpIII(oTopoMnocJlecxeMcoBIIaAeHI{I{qucilo
cnyuafiurrx conuagesr.rfi 6rr.no oxoro o[11olo cpa6arr'rsauus ea t MIas' flpu pa-

6oqeM pemrrMe SarpySr(a oKaSaJIaCb IIOqTI{ Ha tropfl[olt ]!IeFILIIe STOIO OtracHoI.O

Srraqelrtr{fl, rrpr4 r(oropoM BoSMO?r{Hr,r cnyuafirlrre cpa6aruBaHl4fl' ,(,nr rraayanr'-

HOIO KOHTpoJrfl lrocJre cxeM coBtraAeurafi cllIHaJIbI IIOCTylaIor Ha trepecqeTHble'

yc:rpoficrna ?I [aJree Ha Mexa]Il{qecrrre perllcrparopbr ruua X43C-54'
" - i.o*"rpuqecHr4ft rroJroBrrHr,rbrfi yro,n trpr{eMr.roro r(oHyca_ Aerer(ropa :::11:119
1",9. cpeuuflfl cnopocTb csera qepeHHoBCHI4X BCfIbIItrex ot xocuuqecHllx JIyaIeI4

B Be,rrre , y"rorrri*-xopouefi ,rpoaparoocrl4 AocrIrIaJI.l{5 qlln-1. Ec.nra upuurtr
AJr.E rroTor(a trepBrlrqEr,rx sacTuq C aueprraefi 6olrme 1012 eB SHaqeI{I4e' paBHOe

T,i.lO; "r-'."-'."p:;-fOi, 
,"-raa Soprnrynm -l[: S,6Q,6F (E.,op)' rAe ly' -cxo-

pocT}, crrera lunl{eft', Qao - assenrunnblfi tenecur,rfi yroJl IIpI{eMI{Oro KO}IyCa,
'Sro 

- e{{exruoua.s nnbq,aAr pereHepaqrrra AerexropoB' fltop - trJlorHocrb

IroToKa nocMr,lqeg67x tyueft C aueprraefi 6olr,rue Z,roo, IttOlttHO nOJIyqIlTL I^o.POry-

Byro aHeprulo Enop Als uamefi yctduonxr' flo uaurnrrolreHr(aM E""f 
-: Ll^Oili.B;

Ha6lronesun nponoAuuucr, MerO[OM cl(alll4poBauua. ,[etel(ropll B HeHoTOpbIE

MoMerr*uopurr"ri;;"; ;t ;;;"t ue6ecuoft c{epbr, rAe qepes BpeMs Af oHaslr-

BaJrc.rr tr{CTOqH\iK, r{ BaTeM B TeqeHlde 2At seflaCr 3atrI10b TeMtra cqeTa' Taxuvr

o6paaou, u ,rrnur""";;;;-;*.pxnca {ou, BareM r1-c-rorrlrl{r( I4 c,oBa Sou' ,(;ut-
TeJrbHocrb ,"a"o "**u 

,u"r"aru or o6rsexta. cyg X-3, HaIIplIMep' CI(aHIdpoBaJI-

ii t ". Ecrz cpe4ufif cr(opocrr, crrera rlpr{ ,,poxoH{\e7lrtt4 o6ten:ra uepes rroJre

Bpell\,g Aerenropa trpeBbIIIraJIa c*opocrl cueti' fiorAa o6'rexr 6r'r[ s,e troJrfl 3pe-

HI{fl, TO MO}nHO pacclrarpunarb ero r(aK yr(aSaHrre Ha HaJlrrqr4e T-HBaHTOB OT I{a-

6nrcAae,voro o6tenra'
Ha6rrcAeura.fr pellrreHoBcr(oro r4croqHl{Ha cyg X.3 s \977 r. upoBoAtrJII',ICr' B

TeqeHr{e rrerbrpex }fecflqeB - c r{roJ]fl uo oxra6pr. 3a STor rltrrrepBaJl BpeMerru

Oi-o-"pou.ILia.o L12 craurrpoBaIruft. flperxge qeM 
"p191{I"t" 

H allaJrl{3y Ha-

6troAarenr,u6"O *uruprana,'6ur,upOnegeu[peABapl4Telrurrfi erO O.16Op C qeJIbIO

ucr(Jrroqegl{" ,, Aurfrefiuero paccrraotperrrfl cHaHoB c paBJrI4rIHoro poAa Moroo'

pofl,oruqec*ilMr,- tt auuaparypuiuull a6{exralru. 3:rot ot6op uponoA,,JIcfI c uC-
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rroJrbaoBarrr{eM Tex fipurepueB, noropbre rrpr,rBeAerrbr B I5]. Ou aarmosaJrcrr BcJreAyroqeM
1. flpext^e Bcero uB ganrnefimero paccMorpeHr,rfi or6pacunanucb cr(a'hr,B noropBrx tro ronoBbrM Barruc.EM 6rr,no o6napyE(_eHo npucyrcrnue Bo BpeMfi ofta-nuponanuft o6nanbs nra6o aurraparypHbrx,66enror, 

"u"p"".p Eapyue,,.fipeffirrMa pa60ru crrcreMbr cra6zir,taaqlrra cserosoro rroror(a, traAarcqero ra {oro-r(aroA OgY.
2. [tn Harr(Aoro rIB ocraBltruxc.fi crcaHoB HaxoArrJrocb or'ome,rre oDerr*e-rGaAparuqHoro orHoltreHl{.E n (HopMaJIBrroMyD orItJroHeHI{Io dancn/dreop 

-r---^-

.::VN,
r4e ny'; - MIzHyTI{oe SEaqeHI4e T4IIT0HOI{BHOCTII cqeTa rr,rsneft B crarre s i-fr uH-TepBaJI BpeMeHIr' .U= - cpeguee Ba cr{alr MI{HyTHoe Buaserrr4e rrHTer{cr4BHocrrztcqera ilr4BHett, m - qr{cJro Mnuyrr{r,rx rrrrrepBaJroB B cxaue.
- flp, aroM' TaK rax na6nrortrrr, ,,poBoA.src.E MeroAoM c^a,r4poBarrrrfl, r. e.$on xocnrrauecr(rrx .rryvefi r,r,Mep.Eerc-rr fro , ,o"re trpoxolr{AeH mrr ncc,rerye},roroo6teHra, oT,OrrreHr{e 6r*.rr/oruoo'HaxoAr4To.fr roJrbno 4m o6.rracrefi {oua..('rra cxaua. AJlrrreJrb,ocrblo or(oJro saca ero orrromeHl,e HaxoAI4Tc.E c Torr,o-crbro Ao -70o/o. rtax c,'regyer rza [5], orHomerrrre oun.r./or*, uo, y"rurour,u ]tprru-cxoft actposuarzvecxoff,.o6cepnaroprrr cocraBr""r'-i,"rizs. i\i";;;;;;;i#-
}I{I4Tb, qro gnx Tanl-Illaurcxofi ycrauoBr(ri aro orrrortrenr4e HecyntrecrBerrHoorrr4rraerc.fl or trpr{BeAelruoro Bbrrrre BHaqeHl,r.tr. floarouy rza 4alrnefima"o'puaanior-perrr{fl l4cnrrosarr'rcB Te cKalrbr, AJr.E norophrx orHolrreHue or*"n/or.", 

"ru'rrar"ra-cItIA BHar{I,IMO OTJII{SaIOCb OT eII{HI/IIIbL
3' tr4a paccMoTpe,ms. 6t'utmuc*rrose,br rar(ffie re cr(aHBr, B noropr,rx ApefiQI4IITeIIOIZBITOCTI/I crleTa 3a cKaH npeBbIIUaJI ABe cTaTIrcTI4secHI4e ourz6ru 

"ro' 
,urd-peHrr.E. B aton cryqae cqr{rarrocb, uro apefi{ ilr;;;;;-r.i"yr.r"y"r,

p : _'ztl],:-P ; 
^D = __l: .rn (A--n * ff-11) , *V *n .

Sgecr ff, z ffr, - cpe[Hl4e cr(opocrl4 cqera JruBHefi n uepnofi ra no rropofr troJro-BI{EAX CI(AHA COOTBETCTBEIIHO.

-_^_-P f.arr"r'rare upoBeAeHHoro or6opa AJr.rr [aJrr,Hefimero aHaJrr{Ba 6r,rno ocr:as-JreHo lz cKaHa. uylruapuuft upeuenuofr xoA I4HTeHcr4BHocTr4 crrera Ar.rr arr,rx c6a-IIoB rlpeAcraBJrerr Ha p\":,2: lla_eroro pr4cyur(a xopouo Bt4AHo, rrro B HarpaBre-HI{I4 Ha rIcroqHI{H Cyg'X-3 na6nro4aeicn rroBrrrrrreur4e cr(opocrr4 csera nr,rnneft.flpenr,rruenze cocraurfler BeJruqr4Hy'(2,77 i o,*i*"-r;-&;"; HocMr4qec*r4x ry-uert. 3gecr, ,*e npr4Be[er{a Kpr.Ba.fl, orpa}fiaroqa.rr .spfiocr' }roq,oro ne6a B o6-JracTIz cHaHI4pOBaHI4.E.
Hax raapecr,o, B peHrreHoBcnoM [rnarra,or{e qnr cyg X-B c6napy)r{eHa nepuo-

[rrtlecHa.scocraBJr.rrro[{arrnoroKa r4Bryqeurd.s c rrepraoAbnn, 6nrzaxuu ao,S. B if,-Stnpr{BeAelrbr pe3yJlr,rarbl I4ccJIe[oBa]rr4-s B raMMa-Azaraaoue (>10r, ,e;, *oroprdraH?r{e ro[rBeplrzJrll n!I4cyrcr.Br{e trepr{oArrqecnofr cocranr"ror4efi uoroila 
" ""fro-4oru 0d, 199684 + 2 9grl":noft urzx, ,rryr.rrr4 raMMa_r{Bar{roB Haxo4r{rc.tr B r{H-

ffp::I:--Sr^, 0,!V7-.0,212, ecru ru ,yreuyro Dtroxy rprrH,rb JD : ZTi[iSg-,Bi-i.D LIJ'T'M C DTIIM OLIJ]A NPE,qNPI4HflTA IIOII.ITHA O6rrAPYXUrb trEPZOA],TqECXYIO
cocraBJr.flrotr{yrc I.oroKa. B nMeroqeMca ua6rro4a.eru*roli *u..prurr. A;; ;";6ur,afiAen npenenuoft xor r4,rer{c"r;";;;-;.;;;;;;"i-;;n cHaHoB, BorxeA-rrrr{x B rax naebrnaeMrrfi 6naroupranrurrfi sasonufi rrHTepBaJ5a6irxru"nrfi(0-,757-0,212). Ha pnc. 3 opru.4.L.yo*up"rt npeueunofi iog ,rrr"rr"rdB,ocrr{cqera rr,rBHefi s o6oanaseuur,rfi nr,rme {aaosrt tn.up"a.,r. lla paccororpegrz.rr prac. 3xopo[o Br4Arro, qro B- rratrpaBJrerrltz ua cyg X-3 ria6rrclaercg za6"rror, ,'rr"r_cvrB*ocrrt cqera Jrr4Blrefi. B cpegnelr aa 20 *ran rza6rrror( cocraBJr.se, <d,o il,oirl,ot {oua HocMr4qecHr4x rryuefi. creneur, AocroBepuocrr{, RaK Br4AHo zs ourz6xra raa-MepeHlt's, cocTaBJr.EeT BecbMa cyqecTBelruyro renn.rrauy. A6co;rrorgoe 11te BHarIeHuerloror(a uBryqe,u.E n <6raroupr4.rrrlryroD saay panuo -7,6,10-* HsaE;l;;;.-;,
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Puc. 2. BperreunOii xOA cI{OpocTI{ cqera IIepeHfiOBcRI,Ix BcIILIIIIefi AJIfi cyMMbI Bcex cfiaHoB (a)

u xoA.flpl{ocrll Eorll{oro se6a s o6:racru crarurponanur (6)

N - cyMMa 3a III{TepBaJr 2 tttuu, a - npfllloe Bocro}r{AeHrle

puc, 3, Bpeueunor,l xoA cr(opocrr{ csera qepeHfioBcr{lrx Bcrlr,I[refi AJIfl Cy]I]rbr cr{aHoB' BoIrreA-

rfir,rx B <6iaronpi,rrruyrc) 6a3y 1la6rloAellrlIl

o6osuaqeHr,Iq re xie, trro LI Ha puc.2

fIo Aaunr,rr.r ltprrucHoft acrpo(br43r4arecHoft 06cepBaropr{I4 BeJrr{ql{Ha troror(a paB}Ia

I (> 2.10r') :1,8'10-to fiBaI'Ir/cM2'c [9].

tr{s cOnocraBJleHllfl AByx BHarIeHuft [oro1oB' IIO-BI{AI{MOMy, MO}I1HO CAeJIaTb

cJreAyloquft BLIBOI: Xor.fl sHeprerl'IqecHr're floporu AByx ycTaHoBoH pasrI4lIHLI

14 OTJIIIqaIOT Cn\IrfiJII{BIlefi, rartrqllllpyeNlllx trpOTOHaMIl'-Ha I\{HO[{I4TeJIb 2-3, la
o6elrx ycraHoBl(ax sapeIIICTpI4poBaII floqTtr4 oAI4I.IaHoBbIft noron' B tO xte BpeMf'

raK r(aH ycTaHoBr(a rta.o na"onr4rcfi Ha Br,rcore -600 u HaA ypoBHeM Mop.E'

a Tsns-IIIaHbcnafi ycTarloBr(a - Ha 3300 M, rO OrrrOmeHIIe sueplerl{rrecnl{x tropo-

roB [Jrfl Jrr.rB'efi, ieuepupyeubrx 1r-KBaHTaM,I, Mo,{er cyqecrBe,Ho orrr4qarbcfi

oT roro, ItoTopoe otrpeAeJlelro AJIfl JrI4BHefi' reHeprrpyeMblx trpoTolraMu' Bo;ree

roro, ue ucItJIIo{eHo, dro ,ru Bblcore 3300 u c{{entnnlocrb petl4crpaql{u Y-HBaII-
roB MOII{er oHa3arbc;l CyqecrBeHIIO BLIme,'IeM B I(AO. floatorty HaM trpeAcraB-

JrffeTC.fI HeBOBMoII(HLIM [eJIaTb 3AeCr, HaI(I4e-JII46O SaKJIIoqe]IIdfl O Ctrel(Tpe Y-II3-

,ynr.r6 cyg X-3. flo-nugrauolry, lra AaHHOM sralle UCCJISAOBaHUfi MoiItHo IoBo-

pr4Tb JILIIIIr o IIaA9II{HOM O6uapyxtenr4l{ trepl4oAl4rlegr1oft COCTaBJIflrcqeft IOTOHa
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Anropnr rroJr'Byrorcfl cryqaeM n,paillrr 6laro4ap:roctl B.M. Bragurr'rrp-

cgoMy vri1. W. Hemnopy Ba rroJre3rrbre o6cyir{Ae,ttfl, I-1. B. Beruox Ba rloMorqb

e o6pa6orre MareprlaJra.
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AnAAET\{ufl HAYrt CCCP

IISBE C'I lIfI I(PbIM CI{ Ofi A CTPO (DI{ 3 }IqE C

Tou LXII, i980 r.
HOtrT OBCEPBATOPI4II

c' JI' fiourur, 
fi:f.'r?;b.ffiix;,.r. Mouceeu,

- Anarrasupyrorcfl peByJrbrarLr ua6urogeur.rii perrrrerroBcnoro r.rcroqEr4(a Jle6e4r X-3 Ea1 : 1,35 cM trpr'r rroMoqr.r 22-Merposoro paAr{orenecr(ora HAo AH cccp B reqeErae rgTb-1978 rr' Xorx no-nperr(EeMy B Itaflyse'r4u o6rexra ua6nro4arorcx ,aarrua*, AJrrrrenbrrocrr,roor EecftoJrbl{r'Ix MrrEyr Ao Eecl{oir}r(rlx guefr, ar(TuBEocrr, ero B rrocJleAur{e roABr, [o-Br4Ar.r]1oMy,yMeEr'IlI'IJracb' oqenennr [apaMerpbl o6racrefi, oTBercrBeHubrx ea Hparvaiilrlre r4B ,upu"rar-pr'rpoBaEEbrx BcrrJrecRoB B rrpeArroJloEteEr4r'I cIlExporpouuoro MexaErraMa r43JryqeEr4.s. floxasa-Eo' qro n uasarlgoli cra4l4ll paBBIaTr4,E BcrrJrecr(oB BEaqr{TeJIr,Ea.g qacrr, oEeprrrlf poJI.ETr,rBr4cr-
cRI'Ix DJle(TporroB TepffercE B rrpoqecce o6paruorolHoMrrrouoBcroro pacce.Egr,r.E, Xapaxrepuoe
BpeMff r'r aMrrJrr4TyAhr rar(rrx BcnJrecKoB flyqltre oorJracyrorcf c EailMerrbrrrrrMlr SEaqeEr{fMr{ pac-crosuut go o6renra, olpeAeJreurhrMr4 paBrr.rsulrlrr cuoco6aura.

THE ACTIVITYoFx-RAy souRCE cyclius x-3 ATr,: i,BE cM IN 1975-1978,by 
^s. Z. Domnin, Y. A. Efanou, I. G. Moiseeeu ancr 1[. s. Nesterou.- The resurts of cygx-3 patrol observations at wavelength 1,3b cm, obtained durinf l,sls_tslg using 22_metreradio telescope of crimean astrophysical observatory are discussed. Despite the presence ofradio bursts with several minutes and days duration period the source activity is evidentlydiminished last years' The shortest bursts were analised and it was shown lhat in courseof their initial phases significant portion of relativistic electrons .r..gy is lost by inversecompton scat'tering' Durations and amplitudes of short bursts are in better agreement withLlre shorter distances determined by different mefhods.

c peur:renoBcnr{M rdcrosHrrnoM JIe6egr, X-3 o6rrsHo cBrrBaH cna6uft paAr4o-
'IcroqHtr4n 

c rrHTeIrcI4BHocrbIo nBryqeHl,Ifl or(oJlo 0,2 flt Ha cauTr{MerpoBbrx r{ Nrr{Jr-JrrnMerpoBr,rx BoJrrrax. B cnonofiuoM coc
ueuseicscra6ou'"e*a',crMoorBapraar#';J,frX.f ;rTl:ff "1H11X'#iTil';#:Bopflronrux nepr4oAy4'8 s [1]. B ran{paxpacHor{ Ar{arraaorre r4HorAa ilpo.rrBr.srorc.flI4SMeHeHU.s C arlrM IIepr40[oM 17,2), a Tar?r{e na6nrogarorc.s tscnbrm.rd AJrr4reJrr,-Ilocrblo or(oJlo 2 ,uv [2]. Bo BpeM.rI ar(rI4BHLIx rrepuoAoB t4HTerrclrBrrocrb ero pa-
AI{oI43[yrIe]II{fl. Bo3pacTaer Ha HecI(oJIE,I(o trop.flARoB, II I{cTosHr4K cTagoBr4Tc-s oA-71p1M U3 apuafturrax B caHrr4MerpoBoM rn Mr,JrJrr,MerpoBoM Ar4atraBo,ax ,or, [jl.Pa4r'ronanyueHl're 

-Bo BpeMfl BotrJrecr(oB uHorAa 6rrsaer nranefiro rroJJ.rr,r,r,oBaHo(no 1.5o/o) 14, 51, rrEorAa coBeprrreurro He trorr.rrpr43oBaHo I6f: ii;:ffiffiffi:B0rrJrecKrr pa[}Iov3flyserrr{.fr rrpor4cxoA.frr npr4 nrr6pocax o6rana zrra o6naxoapeJrffTr{Br4cTc}tux sacrl'Iq. co cHopocr-rlMl4 pac[r4peHu.fl, cocraBJr.ffroqr4Mr4 o,gt-0,1 cHopocu4 cBera [7J. ,(anruetrra" ruor'oqu.a o6.nana o6ycnonrunaer paBBr4T,reBcrIJIecI(oB' trpuqeM Mo)r{eT trpoI4cxo[I{TF, HaJIo}r{eHIae IrecKoJIbnIIx BBpLrBoB, rrToBblpaEtaercfl BO BTopnqHrrx Hore6anrrflx pal.vov3flyqeur4.fl BO Bper,r.E BctrJrecgoBr{ B^cJro}r{HoM xapaKrepe r{exoropBrx co6r,rnrafi [8, 6J.
\tr ueJrblo DeTI4CTDaI{rII{ rrHTeHCUBIrhrx BclJrecr(oB r4 n3yqeHr4.fl r{x paBBr{Tufl B197_5-1978 r'r. n HprnrcHoft 

_a_crposraarauecxofi o6cepnaropzra AH cccp npoBo-\rt,rfr.cb na6,ro[eur.rr Jle6egr X-i ua Borrr{e 1,85;;-npulororl" 22;;rp;;;
PAAITOTEJ]ECXOUA. I{YNCTBI4TEJII,HOCTb 

PAAI4OTEJIECHOtrA C NPI4MEH,EBINI{MCfi MOAY.Jr'rlquoHrrblM pa[r{oMerpoM c MaaepoM Ha BxoAe cocraBJr.rrJra oKoJro 0,7 ii"-fr'"trocrofiErrofi BpeMeHr4 Br,rxoAa paArroMerpa I c, a y"roroa lrrpa_rrre 6,ro

AI(TI4BHOCTB PEHTTEHOBCT(OTO
JIEBEAb X-3 B 1975-tg79 m. HA

yAn 523.164.4+523.165

I,ICTOqHI4T(A
?u: 1r35 cu
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2',55. flprauennlacb AIda'paMMHafl MoAyJIflIU'Ifl [JIfl JMeHr'rleHI{fl Blrutflr:,r tt

"rii.r6.p'r'i* Sny*ryaquft ua peaynr'tatui r'Ianepeuuft' Curna;r ot o6tenr:a pe-

rucTpr,rpoBaJIC.E MeToAoM (11croqHI,IH 
- I4ST6qHI'IRD' oIII{caEI'ItIys IB]' flpu aron au-

reuHa rraBoAr{Jracb Ha r.,rcrosHult BHaqaJIe o[Hoft I{3 AByx {opuupyroquxci_il-{
lrrarpaMMrlOft UOAylaqur.r ArrarpaMM H,aIIpaBJIelIEocTII, SaTeM Apylol{. lfblxoAllur4

cr{rHaJr paAlloMerpa Vip.l"ro"" n qrsponoM nuUe [9] B realeHre 36 c s fia'r{AoM

IIO,TOII(eHIII{ a}ITeIIlIbl' rl Oupe4elnJlacb efo pa3HOCT[,' paBHa'fl npl{MepHo

HOMy SHaqeHr,Iro aHTeHHOfi TeM[epaty.P^, n" I4cTorIrII'IHa. Harm[ula ceaHo Haoitru-

qenufi cocTofiJr, "u" "pur"ro, 
,r'6-i0 Tar(Irx tralrepeuzft. B Houqe ceaucd on-

peAeJrffJIOCb cpeAHee SHaqeHr4e aHreIlHOft reM[IepaTypbl oT I{CTOqHLIfia II elo cpe[-

IIeHBalparr,rrrHoe orrrJror{eHr{e. llepeno4 a}IreHHbIX reMlleparyp_ B trJlorHocrl{

EOTOI(oB rr HOHTpOJTT, TOqHOCTTT HaBeAeIIILE paAI4OTeJIecKotra-II-a 06T',eKT IIpoI{BBO-

;;;;;;"; na6nio^enufM craHAaprHoro r,cioquuxa DR 2t [Bl,-pacuoJroxteHrroro

Ha yrJroBoM pu"rror"r, onoJro 26 o:r r.rcro.rur.*a JIe6eAn X-3. Cpeg*n roqHocrb

EsMepeHl{fl Uloruocrefi rroTor(oB, oI{eHI{BaeMafl no cpeAI{efiBaApaTtrqHoMy oTI(JIO-

EeIrflIo cpeAHL'Ix aHTeHHr,rx reMfleparyp' cocraBJlflJra 0'2 flu rL B ocHoBHoM orl-

;;A;;;rr;; aruoc{epr,rrru_{.,yriyaqr4flMrr, r(oropbre cI{II},Ho BaBr^ceJrld or Me-

reoycnonr,Ift B MoMeET ua6nrcAeuufi'

Monest Ha6rloAeHuii, UT IIflorEocrl noroI{4,
fln Mouenr Ha6rIoAeHuft, UT Ilnornocrs noror(4,

En

1975, anpe;rr, 5, 163
9,40',+

1976, rrapt 24,229
21,333
25 ,060
26,168
30, 150
3t,104

arPeJrb 4,092' 6,138
8,056

' 8,069
71.,713

cewrnlpr, L7,924
19, 908
26,837
28 ,909
29,913

orrn6pr, 3,933
{977, rrapr 30,097

30 ,47 |
31 ,1.46

anpeJIE 3,773
9,163

{0,250
tt,t26

Maft 24,026
24,970

0,28+0,04
0,6,1 0,16
.0, {3 0,58
0,75 0,27
0,64 0,16
0,13 0,13
0,41 0,24
0,62 0,14
0,49 0,19
0,76 0,L4
0,69 0,29
0,01 0,lz
0,37 0,09

-0,11 0,08

-0,08 0,24
0,44 0,18

-0,17 0,25
0,34 0,22
0,88 0,27
0,76 0,20

-0,08 0,33
0,13 0,36

-0,07 0,16
0 ,51 0 ,!z
0,6( o,30
0,56 0,39
0,LL 0,07

-0,28 0,29

nari 26,777
29, 963

rrroHr 1 ,986
2,965
2,9'.19
3,037
3,924
3,975
4,007
4,737
4,149

nexa6pr 11,384
11,678
11 ,736
T2,282
13,410

(1.: B rtu)
18,377
18,405
18,412
18,420
18,434
18 ,683
18 ,693
18,755
18,766
t8,792

(X:B rIrI) 19,71,9
20,382

0,51-L0,22
0,46 o.28
0,22 0,16

-0,01 0 , 15

-0 ,02 0 ,26
0,25 0,77

-0,01 0,10
0,18 o ,23

-0,03 0,11
0,49 0,04
0,02 0,33
0,74 0,22
0,93 0,09
0,44 0,10
0,22 o,09

-0 , 07 0,116
0,57 0,23
r,16 0,28
0,50 0 ,21
7,37 0,12
t,61 0,77
0,89 0,19
0,65 0,10
0,70 0 ,Llt
2,5r o,4o
1,98 o,20
2,53 0,40
0, u0 0 ,42
0,91 0,24

MoMeHr Ha6flIoAeuuii, UT
Ilnorsoctr,
noroxa, fiIr MoMeIIr Ea6[IoEeHI4it, UT

IIIIorHo crb
rlorolta, .fIH

2t,281
21,330
24.,361
2l '382{978, anpens 21,917
24,r35
28 ,065

rrali 24,958
zti,896
28 ,035
29,889
30,014
30,94,6
31,167

llrcnl t 
'L321,945

0,32 0,42

-0,24 0 , 33
0,76 0, t4
1,82 0. 36
0,08 0,78

-0,35 0,36

-0,50 0,55
0,33 0,09
0,00 0, 56

0,09 0,13

-0,16 0,20
0,52 0,13
0,46 0,38
0,26 0,33
o, 18 0 ,21
0,22 0,LZ
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Pesynrrarr,r na6rrogeurafi upunegeurr n ra6luqe c yHaBaHr{eM cpeAHero Mo-
MeHTa ceauca raeueperlraft, IIBMepeHHoro BHaqeHrrfl rrJrorHocrl,r rroroxa r{ cpeAHe-
ItBa[parl4lqHofi ourra6HIa ero orrpeAeJrenra.s. B ra6nnqy BxlroseHbr rax]ile HecltoJrb11o
pe3yJrbraror ua6nrogeurafi ua nonue B rulr. B cr{Jry rrocranteunofi Balaqu - pern-
crpaqull BHaql4rerbHblx BctrJIecHoB - r{ cunrnofi aaBr{cr{Mocru orura6ox rrgMepe-
nzft ot MereoycJloBufi npenteun I{anotrJre}rr{.s He Bcer[a 6r,rno 4ocrarouHo AJrs yBe-
penuofi perl4crpaqur4 l{BilyqeHl4.fi or zcrorrnzHa Jle6egn X-3 B ero ctronojillolr
cocro.sHl4lr. Telr ne Meuee s -40o/o or o6rlero cracra ceancoB ua6nro4eulrft pagr.,ro-

!,3ryseHl,Ie or Hercl 6uro aapeu4crpl4poBaHo c r4HreHcraBHocrblo, tpenumiroqeft
3o' B [.10]^ro.peayJrr,raraM ira6nrogeHraft ua sorHax 1,35 u B cm 6"rro oqeuelro,qro B L972-7974 ru. ucroqnrr r{MeJr rrorox? rrpeBbrrtrarcqrzfi yponesr I flr
trpl'IMepHo B 330/o BpeMeHIt ua6trogenzfi. B namercrysae trJrorHocrs trorona oT
Hero npeBr,IlnaJra ypoBellr I -fls roJlbr(o B reseHrne 2,5o/o Bpe*r.euu na6nrogeuraft.
3191 $aHr cBraAereJrbcrByer o BoaMolr{rroM yMeubrxeur{r{ ero axrr4Buocru s 1976-
1978 rr..tro cpaBHeHllm c trpegblgytr{r4ur.r. Ha BoaMo}nHyro BaBrrcrrMocrb a6rrrB-
Irocrl4 o6texra or BpeMeHI4 yxaablBaJrocr n [11]. Ognaxo BcJre[crBr{e He oqeHb
6onr,ruoro MacclrBa ua6nrogennfi r're racrlroseHo Bru.rruue eS{exra openeun6ft
ceJlel{qutr. Hanprauep, naurra na6nroAerrfi.rr B alpeJre 1975 r. trorraJrr{ B rlrgTepBaJr
Mell{[y AByMfl MoqHbIMra BcrrJlecxaMrr, ua6rrogan[rlaMrrcfl B flHBape 14 aBrycre-
cenrx6pe ororo roAa ua l, : 6 cu [12].

B paccuarpzsaeNrrrft ilepl4oA ue 6r,rlra Baperr4crpr{poBarrbr ranr{e Bgasr,rrerb-
HLre B0trJrecftrz r4aryqeHra.fi r4croqHr,rxa Jle6egr X-3, xax na6lroganmr4ec.fr B
14-6, l2). Oluaxo ueo6xograrrto BbrAerrr{rb rreprroA rrar4Meubrrreft axrr.rnnocru
I{croqHuHa B Mae-r4IoHe 7977 r., fior[a cpelueBaBerrreH]roe BHarreHr{e rrJrorHocra
rroror(a or Hefo cocraBrrJro s-: )z;si/Zni:0,{3 -t- 0,08 fln. Sgec:- ni m
,S; - vracro rzaltepeurafi rt cpeAuee BHaqeHEe troror(a B orgeJrbrroM ceaHce Ha-
6nro4euuft. flogo6uoe noBe4elrrre ucrosHr4na B rerreHr4e rpex HeAeJrb orMesarocb
s [1]. C [pyrofi cropoubl, n gexa6pe 7977 a s Mae 1978 r. ou6nnoruocrlrerbHo
aHrr4BeH. B uepnou cilyqae rroror( or rrero AocrraraJl BHarreur,r.E 2,b f{t, npr4qeM
AaHIrbIe ra6.nraqrr rIoBBoJr.flror cAeJrarl BbrBoA o roM, qro B aro tspeM.s upor4cxoAuJln
BCIIJIecfiu paAI,Ior,IBilyqellrr.E AJrr{reJrbr{ocrr,ro or HecKoJrbr(ux qacoB (i1exa6or.
18,405-18,434,- Lt: 0h,7, AS: I flu u geHa6pr, 18,698_18,792, L,t':

=2h,4; 
AS= 1,8 flu) [o ]recr(orrbxrax gneft (uepuog'-ll -15 w lB_Z:l, qexa6pa).

B lrae 1978 r. rlJrorllocrb rlorona or r{crorruuxa AocrraraJra BeJrr{qrdnu'1,8 hri.
Boal'torxno, qro rloBblrtreuurrfi ypoBelrb ero raalyqeuutr B ETr4 treprroAbr 6rir sr,r-
BBaH HaJIOX{eHZeM MHO}I(eCTBa OqeHb HopoTr(I{x BctrJIecHoB.
_ B etoft c8fr314 paccMorpl4M 6onee no4po6uo uonegenne o6rexra lB.XII Lg77 r.
06paqaet ua ce6s B[Ir4MarIue tor {aHr, qro AJr.a MaHcI4MarbrrEJx arraqeHufi uoroxa
B MoMeHrbr 18,755 nlB,T9?cpeAlrer(Ba[parr4qHbre orr(Jroueuvfl6oilee seN{ n 2 pasa
IIpeBbllrraror coorBercrByroql4e Beilrdrrr,rur{ gna 6nzarux tro BpeMeura raauepeuuft.
Oqeuxu c I4cloJIbBoBaHrreM Hpl,rrepr,rfl I uonasnrnaror, arro orr{ortreHr,te o?toZ : a
IIpz qrzcre creueneft cBo6o4rr, paBr'roM 7, n o6ozx ctyqn"* BrraqrrMo orflr{rrHo orI npn ypoBlle BHasI,IMocrIz 0,05. Beao6raquoe se6o'u cra6unruocrb rroroAHbrx
ycnonuft B STor AeHb rrcr(Jlroqaror BoBMolr{Hocrr, Tar(oro yBerr{senr,rq cpeAHeHBaA-
parl4gHoro orr(JroHeHll.fi OTAeJrbHbrX pesyJrbraroB r{3MepeHr4ft nuyrpra ETux [Byx
cearlcoB ua6nrogeurafi ncnegcrnze {nynryaqrafi raanyveutr.fl I4 rrorJroqegl{.fl B ar-
uoc$epe 3eurz. ocraercn trpeAtroJro)fir{rb, qro HetrocpeAcrBerruo B xoAe Ha-
6lro4ellrt rrpoucxoArrJrr4 rzaMeHeHr{fl rrHreHcr{B}rocrr{ flBflyqeur4.fl Jle6egr' X-3,
BbrsBaBmr{e BospacraHrre sopuanr,uoft cpeguexBaAparlrqHoft omu6nu. floarouy
or[eJrbHr're pesyJrbrarlr zauepeurzfi Buyrpra Ha]fiAoro ceauca ua6nlo4euuft s eror
genr, 6r,rru ycpeAneHbr trocJreAoBareJrbuo rro [Ba.

Peaynr,rarr,r taroft otrepaqull rraHecelrbr Ha prlcyr{on B BaBrrclrMocru or Bpe-
Melrrr. Beprrzxanr,nbrMrr orpeamaMr4 ynaaauu, oura6Hu troryrleHglrx agaseuufi
ulotnocrer? noror(oB. Onrra6xu B aroM crytrae 6r,r.tra oupegeJrer{Ertro aEailortrqHr,rM
pe3yJlr.raralr 6rr.rsxux rlo BpeMeHI{ 14 HarrpaBJreHtrro ua6nrogeuufi gpyrux Ee cJruil-
KOr,r r4Hrerrcr4BHbrx r4croqHr4noB, T. e. 6uru oupegeJleHbr omu6xra, o6ycnonuen-
nrre arnroc{epnrruu-{nyr(Tyaq}r.frMu. tr4a pucyur(a cJre[yer, sro s Mort{eurr,r,6nua-
nue x 18n10m u tghOOm, B r4ailyrreuaaJIe6eynX-BleftcrsrreJrbrro upotraortrJro ABa
BcrrJrecHa AJrr{reJrbHocrr,ro Af ( 10* c aMtrJrrrryAofr.7,7 flu rpu cpeAEeM ypoBEe
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4

flonegeuue paAr4oraryqeurax r{croqEr,rna Jle6egr X-3 18.XII 1977 t. I(pyxnanu HaEeceuhr

AarrEble raa ra6ruqrr

I{BflyqeHufl Me}rqy BcrrJrecr(aMrl or(oJro 2 fl,s. Bepxnue trpeAeJrbr paBMepoB r.,I3JIy-
qaroqux o6nacreft B aroM cJryqae Aorrxrrrbr 6],'l'rr, dl cLt: 1,8.1013 crrt.

Oqeuulr uapaMerpbr paAlrouaJlysalotqux o6racreft, trpefitroJrarafl, qro uB-
MerreHrrfl r4HTeHCrrBHocrr4 [3ilyqeHrrfl orrpe[eJrfrorcfl SBoJrroqueft o6.naxa peJr.8-

Tr{Brrcrcxrrx DJIer(rpoHoB, pacruup.rlroqeroc.E paBlroMepuo (d - t) ll r{Borporruo.
Marczruyru rrrrreucr{Brrocrr4 r{BryqeHrrfl Aocr\traerc.fi B eroM cJlyqae Ba orpeaor(
BpeMeErI, ueurrurzft troJroBrlHbr AJllrreJrbrrocrrr BcrrJrecna. CneAonareJlbHo, paaMe-
pbr r.r3ryqaroqefi o6nacrlr B MaKcr4MyMe u3nyqeHlr.fi AoJIlr{Hr,r 6]'Jrn d < 0,9 . 1013 cu.
Sauerru, rrro ara BelusuHa n 20 paa 6orr,me paccrofHrr.s MelI{Ay noMtroueuTaMu
B Mo[eJrrd 4nofiuofi BBeBAbr AJrff peHrre]roBcl(oro ucrorrEEfia h3l, uo n 103 paa
Meubrtre Bepxuero rrpe4eJra paaMepoB olilacrvt reHepaquu paAilolrBryqeHrrfl,
uoilyqeuHoro AJr.rr 6onee uoqnoro BctrJreona B Mae 1,974t. [4]. Ecnr,r paccrorlrtre
go o6renra D : L0 ruc [14], ro flpnocrHafl reMtreparypa I4BryrIeHr{-E [oJr]fiEa
EpeBblltrarr To2 L,7.1012 K. B tt5l ronaaaHo, qro .Epxocruafl reMtreparypa
o6nana peJrflTrrBr{crcnrlx eirer(TpoHoB trprr ctrHxporporrr{oM MexaurraMe usryqeutrfi
He Molr(er cyqecrBeurro trpeBbrmarb Beilr.rsr4urr 1012 K screAcrsfie trorepb aHep-
III?I eJreKTpor{aMr{ ua o6paruoe r(oMrrrorroBcr(oe pacceffrrr{e. CreAosareflb}ro, Ha

Iraqailruofi craArrrr paccMarplrBaeMbrx BcrrJrecr(oB BHaqlrreJrbrafl qacrb arreprlltr
peJlaruBucrcr(r{x aJreKTpoHoB [oJr]nua rparr{rbcfl Ha o6parnoe HoMtrTorroBcKoe pac-
eerutre. It ranouy ?r(e Br,rBoAy trptrBoAtrr paccMorperrrae u 6onee Motqur,rx BclrJrec-
Hoe [3]. Hzxrsufr trpe4eJr yrJroBbrx paaMepoB r{crosnuxa trprt rrailrdqurr yraaarr-
uoro a${exra [aercfl Bbrpaffierrr4eu [15]: 0 ;>1,3.'10-350,5 l-1, rAe 

^S - uarcu-
MaJrbrrafl uJrorHocrb troroxa (fln) na sacrore I (ffq). B HameM cilyqae uMeeM
0 > 0,76.10-a yrn. cex., trr flprr yr(aaaHrrr,rx Bbrrrre runefiur,rx paaMepax racroq-
Hrrr(a paccroflHlre AoJrlnr{o 6urr cyulecrBeHHo Meubrrre 7,8 Huc. Sror peayrrrat
HaxoAr4Tcfl.B corJlacrrrr c pesyIrbTaTaMr.r oIIpeAeJrer{vrr paccTo.BHz.fl Ao rzcToarHraHa

Jle6enn X-3 uo ua6rroAenusw :nu:r,ufr. trorJroqeHr{fi rt4Aponcr4.na OH ra {oplr.ranr-
Aerr,rga H2CO [t6l u tro HuBxoqacroruoMy o6peaauuro c[er(rpa perrrrerroBcr(oro
uSnyrreHr.r.fi [3], rue [or(aBaHo, qro paccro.flHr4e Ao I{crosHuna He AoJr}r{Ho trpeBbr-
uatr 4 nrc.

,[,aree, B MoMeHT Aocrl[?r{eHurr Mar(crrMyMa IlHTel{crrBrrocrtr }ra l,:1,35 clt
Mo)r{Ho oqeHurb l{anpfl}r{eHHocrb MarHr{THoro IroJr.E s o6racru reuepar{I4u pagtro-
ugryqegllfl lL51 B:2,3.r9-0 10'z/S)nlu> L,5. 10-3 Ic, fioropafl corJracyercn
c BeruqEHoft uaupaxenHocrrr Marurrrnoro uoJrfi, or{eueuuoft AJr.E BctrJrecr(a B KoE-
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rle ceHr.E6p fl' 7972 l. gg pe_a_yrbraraM rrsMepe,n.E xpyronoft troJr.Epr,r3ar{utr r{BJry-qeHrr.E ucrorruuxa Jle6ehr X-A 16l.
Sameruu B Bafiilroqe,ue, qro, xor.fi rrpu trepBo,aqar,Ebrx orle*r{ax ,,puEE-MaJracb MaHcEMaJrBrra.fi cnopocru pac*rpe"r, obouuu-prorrrrrrrcaux sacrhq,

tr)aBHag cropocTu CBera, trolyqeHEbre Bbrme BbrBoAbr ue rpe6yror ramoro [peAtro-JlorfieEuE. Hanpunrep, trpu paccro.EHr,ru Io.ucroquufia, paBrroM _g ,(u-",^rceoqeIIHfi ocrarorc.E crrpaBeAJruBBrMr[ rrpl[ cftopocrrr pacruu[euua 0,3 c, ;;;p",6nzaxa n o6nsuo troryrraeMrrM senzsuna* .*opo.i, fgl:lbf.
,^,.T1Ir* o6paaou, peLy*rarrr na6nro4euufi rcros,z*u'nuO"gu X_B s Lg76-Iv/o rr' Ea BoJIHe 1,Jb cM cBuAereJrbcrayror o6 yMeubmeHuu aftTuBgocrz o6rex-ra B paAzoAuarraBoEe tro cpaBrreE"ro c "ao"ror;;rfi;"-; 1972-,1.g74rr. B us-JryneHuII ucroqEulta [o-nperrffieMy trpollcxoA.sr BctrJIeCHr[ uETerrctrBEocrtr AJrureJrb-rrocrbro or Eecr(oJlBnux utrE_yr go necronrxux gnefi. Oqennz trapaMerpoB BctrJrec-tton, ua6uroraBmtrxcfi l8.xII lg77 r,, Aaror ocuoBaEu.fl rrpeArroJrararb EaruqueBHaqurerBHLrX trorepb peJr.ETtrBUqrCr(uMI[ OJrer(TpoHaMU OUepruu 

"a oopar"oe'noMtrrolroBcHoe pacce.f,Hrre B sasanrsoft 
"tugrr'purrrrr, ,"orecnoB tr rysuecorJracyroTc.fi c MeHbmuMr[ aHaqeEufiMlr UMeroqrxc.E or{euoa .paccrofirruft 40 nc_TOqEufta.' Anrop'. cquraror cBorrM ,trprr.ET,brM [oJrroM Bbrpa'ur' uor(perrHroro trptrBHa-rerrbrrocrb A. E. CeaeprroMy Ba rzurepec n pa6ore ;;;;;;;r;A;ir;.;;;;%;;;_

TATOB.

.(era6pr 1978 r.

Jr'"r"parypa
7. Mason K. O., Bochlin E. E., Blankinship Z.:.e._1._ Astrophys. J., !976,207, p.7g.2. Mason K. o.- Mem. soc. a'sir&.'iiii.7tdi4:'4b;. 

".'{6;:3' Ejellm.ing R..-M.- Gartctic and *iile"r'"'.li;'.iai"o" 
".troopmy/Ed. G. L. yershuur.and K. I. Kelterman-.:"_*l^lf_Heiaer[eFg; Niw ir[, lrii?,]i.-r,rieli;d'"";p:;T;#,ifrusec*a.E u BEerarar(r'qecxa.E pasroac1poroutstiii- ilh: rc. ii." u"p?iii"ir." 

-i
. t! . B. Iocaqzucroro. u.i U^zp, t s'76i ;.-Zicl .4. Seaquist E. R.. Gregory p_. C.i'piriii a'.-i.'". a._ Nature, !g74, zs!, p. 894.s. Leitden J. 8., Hodg"e i._2.,- itiri ii. D._ N"L,ir., isi6i'i6i,"ila6s.6. Aller 8.D.,'Eod.sZ p. a._ w-"iirr,i'plvs. Sci.. 1978.24s- n. tio. i

7 . s_eaquist E .' R. - "Astroph_ys. t ., ltil a,- i6i,";:' bd."' "' 
&tu' P' tv'

, ,u{r:.rrr!. A., Mouceei tt.- r.,'ariiipii ti.'c.-:'tlan. Itpurr.rcxofi acrpo(fua. o6c.,. L9?9,
t 

#f.::rfri',X;,'".rtt{., B. A., Itopcenchaa, E. c. u Ap.- [Ias. Hpnrrucnoft acrpogza.

'o' fifnr,'\.tAr? ' seaquist E' R', Eushes v. A., woodsworthA.- Astrophvs. J., LglE,
11, Bohensteneel H. D .- Henniryg K., Wend,ker E. 1,,_ Nature, l,glb, 2b6, p, 2,t2. Mcq^uin,[r._ r4oi. N;t.-RU.'ir;;;;:'ffi... r-sis. r]i. i."i.-",", -
ro. brtaouilupcnuti E. A._I[jr. Hptrucxoft acrpo{u'a. o6c,., ig7g,60, c, g4.14' Braes L.'L. E.- Mitev G.-8.,' si-r;'w:ii. e..a.- Narure phys. sci., 1978,242, p. 66,'l'5' Kellernann K.'I.- caiactic ffi*d;#uiactic radio astronomy/Ed. G. L. yorshuur

3lg K. I. Ke[ermann:j:!rliE;jd;iG?;-N;;v,i*, rfri,i,"f,."ilzfl fpj,.."".i:, i#;",.H:qecnas u BEerarrar(rtrseqrg4 paguoacrpon'6'urgluoa per. 
-lo:'f: 

fi;i'ftt*oro I'I4. -i]. i;.,h calraucnoro_: M.: Mup, ,1,976, c.'496),to. r'urner B. E.- Nature phys. Sci.,'lg7\, ZBg, p. lB2.

rli



AnAAEMt4fl HAYTT CCCP

I{ 3 B E C T I{ fl I{ P bI M C I{ O lt A C T P O @ II 3 }I q E C H O 14 O E C E P B A T O P I{ I4

Ton LXII, 1980 r.

vAK 523.164.4

HEKOTOPbIE PEByJIbTATbI TICCJIEIOBAHI4fr
BHETAJIAHTIIIECI(IIX PAAIIOI{CTOqHIII(OB

B MIIHPOBOJIHOBOM II,IAIIASOHE

B. A. Eifanon, trI. I. Monceen, H. C. Hectopor

Iltotsocru troronoB 104 suerarartr\ecrrrx pagtrotrcrotlulr$os 6urlr [sMeperbr Ea BoJIEg

1,35 crr B reseErle serurpex uepuo4oB BpeMeEu s L977-7978 rr. Ha6trogaJrucB ucroqrrrr(tr uB

flapxccroio o6aopa, uMercrr[rre troror( Ea qacrore 2,7 IIq, 
^9 ] I .flu r Crgntpauruuft uE-

Aer(c ct > -0,5 s6lruan atofi sacrorr,Ir a rar(E(e JraqeprtrAr'r tr trepeMeugrre trcrotlgur(E' lpapx-
ga o6remrou rroromtr 6ruu r.raueperEr Ea Bonrax 0,82i 2 ll 6 cilr s rouqe 1977 t' Iloxaaauo, uro

peByJrbrar6l rauepeuuft Ea Bolrse 1,35 cu Ee coAepx(ar BEasETelBEbrx ctrcreMarasecr(Ex oIIItr-

6on. O6paqaerc.E BErrMaErre Ea BEasrrreJrbEEre rrBMeEeEtrff MorqEocrtr uaJr)rtleEtrE trcroqEtrRoB

3C 111, OV - 236 tr nBa3apa OH 4.7t (z : 3,40) Ba Eecr(orrbr(o ner. flpuaegeEbr cBeAeEtrff o oy-

rosgBrx Baprraqrrgx trETeuctrBtsocreft senoropbrx.o6terrou, n /orvr slroue u Aus OH 471' Itpar-
no o6cymgalorcE ctrer(TpEr EcroqEtrEoB B MrrnpoBoJrEoBoM ArratraSoEe' otrpeAeJloEEble B RoEqe

1977 r. rr B Apyrtre MoMeETEI BpeMertr.

SOME RESULTS OF EXTRAGALACTIC RADIO SOURCES OBSERYATIONS IN
MICROWAVE RANGE, bV V. A. Efanoa, I.G. Moiseeu antl J[. S. Nesteroa.- Flux densi-

ties of 104 extragalactic radio sources measured. at wavelength 1.35 om in course of 4 obser-

vational periods in L977-1978 are presented. Parkes sources with flux densities ,S )- t Jan

at frequency 2.:7 Glfrz and spectral indexes a.)---0,5, lacertides ancl variable;sources were

observed. Emission intensities of some sources were measured in 1977 at waves 0.82, 2 and

6 cm. The absence of systematio errors in 1.35 cm measuremenLs is demonstrated. The atten-
tion is drown to large intensity variations of sources 3C ttl, OV-236 and quasar OH 471'

(z:3.40) for several years perioil. Rapid variations of some objecis (OH 471, including) aro

proposed and available data are given. Source spec[ra determined in 1977 and at othor mo-

ments are discussed brieflY.

B l(pnucnoft acrpo{uarilrecRoft o6cepBaropEtr AH CCCP B L977 -1.978 rr.
6r,rn npo4onlfieu o6Bop Ha BoJrEe 1,35 crvt BEeraJIaRrI[rIecK-u-.T paAuoucrorrEtrnoB o

ue6brrroM rrrrrerrcuBrrocrr[ Mtrr(poBoJrrroBoro uailyqegtrfi [11. [m AaJlb]reftmtrx
Ea6rro[eEufr.6wlw oro6pagbl uCrosrunz uB o63opa fr.a2,7 llq a flap^no-e, uMero-

q,Ee B [rratraBorre qacror 2,7 -B,L IIq-cnellnarrbrrbri ${uer.c o > -9,5 u qJlor-
IlocrbtroronaHaqacrore o6aopa I :2,7 lfq (I - LL,L cu) 'S ) L ffa(1' fl\-
I1g-ru Br.u-2.Iq-I) I2l. Sieci ct, otrpeAerr.fiercn cor.lracuo ooorrromouurl rS ry

- fa. flapaJrJreJrbno Ea6rrroAailEcb o6texrbr ruua BL Lac (naqeptz4u) frg crtfic-
ItoB, trpEBeAeIIIIbIx B [3, 4], a TaR?Ite paAuouorotlllunll, ItoTopble B xOAe o6aOpa

lll 6rriu BatroAoaperrbr B rrepeMeurrocru. I'IstescusHocru uaryqeutrfi orAeJlbu^br^x

t6r.*to" n nor6pe-4ena6fe L977 t. 6rrrr uauepeubl rafiE(e ua aonnax 0,82;

2 u.6 cu.
}Iaueperl4.fi Ha BoJIHax 7,35 u.0,82 cm 6rrnlr nuuonuegbl Ha 22-uerpoaoM pa-

EuoTeJrecnore HAO, yIJIoBoe paapemellue ftoToporo Ha artrx BoJrEax cocraB-
;gnno 2',55 n 7',65. }ICnonrsOsaJII{cB MoAyJI.EqI4OEIIrIe paArouerpbl C MaBepaMtr

rra BxoAe c qyBCrBrreJIbHocr-EMIa ofiono 0,05 pr 0,9? K coorBercrBerl{o -trptr troo-
11o"rroii rpe*reru BEIxoAa p.a4ltoMerpoB T:1 c. Ha6nrcAe{uI ua-Zu 6 crvr.upo-

BoAtrJrEcb trptr troMoqu 64-rrtorponoro paguorenecfiolla CSIRO r Ilapxce (Anor-
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trlcroqnr.rx
.Upyroe

ITAIIMEHO-
BAHI{E

.0048-097
,o106+013

0219+428
'0235+164
0300+470
03r6+413
0336-01S
0355+508
0404+03
,0415+379
0420-014
0430+052
0433+295
0440-003
0500+0r9
'0528+134
.0642+449
.0723-008
0735+r78

'0736+017
0743-006
0748+126
0754+ r00
'0808+019
,0818-128
0829+046
.0838+133

0851+202
0906-f 2136

0906+015
0s12.+297
,0922+005

0923+3e2
0954+556
0957+227
1034_253
1055+018
1,1.01+384
1.127--145
11474-245
12r5-l_303
t219+285
1225-1206
[226*1023
1243-072
1253_055
1,302-4"02
1307 +tzt
1328+307
1335-127
1354-152

oB-081
oc 012

3C 66A
oD 160

4C 4',1.08

3C 84

CTA 26
NRAO T5O

3C 111

oF-035
3C 120

3C 123

oF-067
oc 003

oH 477

or-039
oI 158
oI 06{
oI-072

OI 090.2r

o J-131

3C 207

OJ 287

3C 21.6

4Q 0t.24
oK 222

oK 037

4C 39.25
oK 59r

oL 093

Mapx 421.

OM-lz16
oM 280

oN 325

oN 231

4C 20.29
3C 273

3C 279

3C 286

4,35 0,55

L,74 0,40

2,65 t,

29,63 0,53

lL,73 0,59

T
n
T
f
n

27 ,08 0 ,49
0, 57 0 ,22

11.,53 0,76
1,00 0,40

6,00 0,2r
1,32 0,35

Ta6ntr4a 1

IlrorHocrb fiorofia (flH) Ha BIIoxy

I:0,82 cu ), : 1,35 or tr:1,35 cu

Oorr- |
qecnuff I

run 
I

JI
It
JI
JI
JI

r
n

RSO
It
NSO
JI
n
NSO
BSO
JI
BSO
J]
JT

H
JI
It
It
JI
Ii
H
J]
JI
NSO
H
J]
n
JI
JI
JI
JI
H
BSO
F(

BSO
JI
H
BSC)

BSO

0,52+0,05

Cnr. ra6n.3
2,15 0,25

Crrr. ta6.n. 3

13,07 0,65

l,g7 0,13

2,97 0,22
1,62 0,29

1 ,99 O ,tt1

Cn. ra6.rr. 3

t ,20 0, t0

6,65 0,19

6,28 0,70

2,95 0,74

31,00 0,95

9,58 0,60

0,58 0,13
3,57+0,45
0,46 0,45

Cu. ra6u. 3
2,85 0,22

Cru. ra6r. 3
2,40 0,2,1,

13,24 0,Lg
0,55 0,23

CrrL ta6n. 3
2,go\ 0,36
3,?3 ti,L2
3,48 0,09
,1.,5,1, 0,54
3,87 0,76
2,49 0,19

Cu. ra6n. 3

7,79 0,19
Cn. ta6n. 3
3,20 0,{0
1,09 0,08
2,48. 0,23
0,92 0,04
1.,2,1.0,04
0,88 0,25
0,78 0,17
1",L2 0,61

Cu. ra6n. 3

0,75 0,45
{,55 0,23

Cm. ra6n. 3
L,L9 0,30
6,81 0,31

0,66 0, t3
2,96 0,43
2,60 0,L7

2,Lg 0,09
t,0g 0,04
0,32 .0,22
2,79 0,13
0,20 0,1L

Crrr. ra6.rr. 3

10,84 0,13

L,04 0,22
j.,90 0,23

2,61.*0,18
37,30 1,60

11,60 0,39

2,6L 0, 13

L,L4 0,95

4.,79 0,29
2,31 0,40

0,76 0,19

39,19+0,76

Crrr. ra6"rr. 3

2,08 0,tg

t ,03 0, 50

2,33 0 ,27
1, ,75 0, tt

L,72 0, t0

0,86 0,09

Cn. ra6n. 3

0,012 0,09

6,22 0, t5
0,BB 0,18

-0,02 0 ,14

2,40 0,20
0,75 0,27
,1.,43 0,1"2

0"15 0, {9
1,96 0,16
0,45 0,18

28,6L 0,26
1,91 0,13

10,53 0,t4

2,80 0,36
5,56 0,46
,1.,25 0, L9

2 , 7g+0, 66

[4,9L 0,7g

1,03 0,30

2,56 0,19

Cru. ra6,n, 3
0, g7 0 ,1.4

6,05 0,16

3,15 0,32

2,3L 0,24

1977,96



1.400+162
1.404+286
tzr06-076
1.430-178
,1.435-21,8
,1.445-L61.

1502+r06
t5r0-089
15tt-100
,1.51+tSl
4.514-241.
1,524-136
1538+r49
1548+056
r638+398
1641+399
r652+398
1655+077
1656+053
L7L7+177
1730-130
1732+094
L74L-038
1749+096
r801+01
1807+6e8
1828+487
LszL-293
{ 936-155
2005+403
2008-r59
2021+61.4
202s+121"
2037+5t1.
2037-253
2032+4.07
2044-169
2047+098
2L2L+053
2128+048
213t-021.
2134+004
2136+t4L
2144+092
21,45-t g6'.t

2149+069
2200+420
22\6-038
2223- 052
2227 -088
2230+Lt4

oR-103
oR-l17

oR-225
OR-12r0
4C t4.60
OR OBO

NRr\O 5{2
3C 345

Mapn 501

os 092

os 094
oT 129

NRAO 530

oT 054
oT-068
oT 081

3C 37t
3C 380

ov- 236

OW {5219

ox 036

ox 046
ox-053
ox 057

ox t6r
ox 074
4C 06.69
ox 081

BL Lac
oY-,027
3C 446

CTA 102

4C 16.39
oQ 208

ow 637

ow r49
3C 418

110

tr :0,82 cnr

JI
I
NSO
BSO
BSO

JI
H
BSO
J]
JI
f
BSO
BSO
H
n
JI
BSO
BSO
BSO
n

T
n

H
BSO

BSO
BSO
BSO

NSO
BSO

n

BSO
n
n
H
It
It
JI
It
n
K
H

2,[g
0,26

Ta6nuqa I (rpoAorr?r{eurre)

1977,96

I : 1,35 ctrt

0,44 0,08

2,55 0,65
2,11. 0,19

0,81 0 ,17

I,72 0,24

0,47 0,12
8,52 0,32
[,29 0,10
2,49 0,37
2,14 0,22

6,5/t 0,32

2,02 0,1.7
t ,98 0, {3

2,82 0,07
7,50 0,96
t,0t 0, t0
3,82 0,tB
1,93 0,1,4

5,39 0,84

3,57 t ,35

2,86 0,18
4,32 0,10

IlrorHocrr, norofia (HH) Ha Enoxy

1,68 0,40

4,55 0,40

3,58 0,26

3,18 0,32

1e78,2811e78,3111e78,41
I :1,35 cm

0,98 0,4.1.

0,62 0,06

0,04 0,30
1 ,09 0 ,25
1,30 0,L7
1.96 0,30
0,83 0,34

1,30 0,32
0,29 0,25

0,33 o, t5
7,37 0,23

5,06 0, {6

3,74 0,26
0,88 0,22

LL ,32 0,28
1. ,20 0,2L

4,07 0,'1.,4

3,67 0,12
1,18 0,11
1,09 0,16
6 ,32 0,35
L,57 0,23
1.,04 0,26
4,1.0 0,51
1,30 0,20

Cn. ra6n.3
4,02 0,60
4,17 0,77
3 ,50 0 ,72

0,59 0,2&
0,38 0,30

0,39 0,16
7,02 0,27

0,50 0,16

L,5L

B, 26

1,67
I ,16
1.,02

0 ,65
4,32
0, 37

2,77
1.,23

2,44
2,83

t0 ,oti

o,i)J

1,69
3,14,
,1 ,18
4,87
0,52
0,33

-0, 02

0,72

L 
'/t6

5,54

2,1.6

o, oJ

0,1&

0,51
0,4t
0 ,36
0,42.
o,:19
0,37
0,26

n .),

0 ,23
0,23
0,40
1",07,

0,24
0, {6
0,67
0,r7
0,35
0,25
0,26
0,22
0, t9

o,tt1-
0, 29

0,44
0, 51

Cru. ra6n. 3

2,76 0,30,
2,84 0,31

r,31,0,33



Ta6nuqa 1 (oronuanue)

IlrorHocrb [oroHa (tIH) rra atroxy

1978,28!IeroqHr.rH

2251.+1.58
2254+074
1228+126

2037 +4Zt
Iourtep *

7,, K
Carypu*

Tfl, K

3C 454.3

oY 091

3C 274*

DR2T*

5,29 0,25

21.,6 0,7
(21.,5 0,3)
tg,5 0,6

138,0 3,5

(1.42,5 3,7)
128,0 5,5

(128,6 4,9)

)' : 1,35 cu

5,20 0,28
0,60 0,23
2t,6 0,7
(21,7 0,32)
19, 5

(1.42,1.4,L)

l9?8,41

5,82 0, t6
4.,76 0,1.4

2'1,,6 0,7
(21 ,45 0,6)
,19,5

140,2 3,0)

1977,96

r:0,82.* | r:1,35cnr

H
JI
f

HII
fllra-
ITETA

fha-
IIETA

4,$7

14,3
(14,7
L7 ,5

1.57,0

(1"57 ,4
1.44,0

0, 29

1,5)
0,5
5,5

7 ,4)
rtr

21',6

L9,5

07

(131,3 3,3)

IIp uMeq aH Ir e. *- Haru6poBoqHbre ucrorrHHHr.{,

BaJrr.r.E) c yrJroBr,rM paaperrreHrrev, 2' ,l v 4',1 lra arl{x BoJIIrax r{ paAlroMerpoB c
trapaMerpuqecKr4Mr,r ycr{Jrr{TeJrflMr{, IIyBcTBuTeIbrrocTb r(oTophIx cocraBJIflJra
oxoJro 0,01 u 0,02 K coorBercrBeuHo trpr{ t: 7 c. Mero,qraxa Ha6rloAeHufr. u pe-
,qyHqrrr4 aHTerrr{brx reMtrepaTyp B a6colroTHr,re trJrorrrocTrr troroKoB c r4ctroJlb3o-
BaHr{eM Ha6JuoAeEufi crangaprHErx ucrorrHr{noB otrucaHa B [1,5] A.rs o6oux uII-
crpyMeHroB.

I4auepennr,re lrJrorHocrrd uoronoB or rdcTosurrnoB Ha AJIrrlIax BoJIII 0,Bz
v 1,35 cM B coorBercrByroqr{e MoMeurr,r BpeMer{u trpI{BeAeHr,I B ra6r. t. O6oana-
qeur4.rr r4croqrrr4r(oB AaHbr r{ax B cr{creMe MAC, rar( r{ B cr{creMax Hau6oree ytro-
Tpe6r4relbHbrxr(araJroros. Ourlrqecnuerr{rrbr rrx yr(aBaHbr crrMBoJraMI{: BSO(RSO)

- rouy6rre (xpacuue) aoea4oo6paaubre o6r,enrrr, I - raJrar(rrrr(u, NSO - sBeB-

Aoo6paaubre o6rexru Hefirparr,Horo qBera, It - rsaaapbl, JI - JraI{eprI4AbI.
Tau nre [prlBeAerrbr cBeAeHr{E o craHAaprr{brx r{croqrlrrnax, I{cI]oJIbBoBaBlrrrrxcfl
gna xa.nu6poBon. AJr.fl Hr{x AaHr,r [prrH.ET6re Br{aqeHr{.s nJrorHocrefr troronoB I4JIrr

.frpr{ocrHr,rx reMtreparyp ?^ (gxrn rlJlar.rer), a B cKQ6Hax - r4BMepeHHbre orHocrr-
TeJrbHo DR21, Peay.nr,:rarr,rua6nro4euraftnaeoJrr.rax2u6 cM rrprdBeAeulr ts ra6JI.2
B ar'IaJrorr{qHoM BrrAe. V nexoropbrx r4crosurdItoB }ra6JrIoAaJrr4c}, 6r,rctpr,re raa-

Me[re]rl4.s rrHTeucr.rnrrocreft Ll3Jryqerlrr.g Ha ognofi rrJltr{ }ra EecnoJrbr(rrx AJII{Hax BoJrlr
B reqeHr4e orAeJrbHbrx trepr{oAoB Ha6JrroAeHr4ft. ,(auur,Ie r4BMepeul4fi AJIfl Tar(I,Ix
o6texros Aaubr 6oJree troApo6uo B ra6Jr. 3. B nee BxrrorreHbr raxllte peayJlr,rarbl
Ha6rroAeHufi, uonyueHHEre B Mae-rrroHe 1,972 r.HaAJIIIHe BoJIITrI 0,82 crrr c upu-
MeHer{r4eM MaSepa, II troror(r4, r[SMepeHHbre B Aer(a6pe 1977 r. 6ea trplrMe]IeHr4fl
Maaepa. fl,ouo.nnurenbHbre AaHHbre B ra6Jr. 3, noropr,re He 6buru r{ctroJlEBoBaHr,I
n [6j npu r{ccrreAoBaur,rra 6rrcrpofi [epeMerruocrr,r o6rexroB paarfirlrlbrx oI]TI4qe-
onr.Ix HJraccoB, troATBeplxAaror ocHoBlrofi BbIBoA, troilyqeHHr,rft tau: rl3MelleHlr.fi
r4HreHcr4BlrocTr( c xapaHTepHr,ril{ BpeMeHeM B oAHrr cyTr(rr npvcyqfi B ocHoBHoM
I{BasapaM r{ Jrar{eprr,rAarr.

Curacox paAr4or4croqHr{KoB, trpeAoraBJrenurrft s ra6r. 1, He .trBJl.serc-n TIoJIHbIM

Hra tro oAHolry trB rrapaMerpoB, rroEroMy crarrlcrr{qecnufi aHaJII4B peByJrr'TaroB
Ha6rroAeur4fi uau cefisac [peAcraBJr.flerc.rr rrpe]HAeBpeMeHHbrM. CAe;raeu roJlbno
rreHoropbre BaMesaHr,r.E o rroBeAeHrdu orAeJrlHbrx r4HTepecHr,Ix o66eKToB c lrpr4-
BJreqenrleM,qauur,rx ua 11]. TaxyN-ranaHruHuSClll c atrpeJr.a 1975 r. ro atrpeJrb
t97B r. rrJroruocrr, rroror(a yr{eHbmrrJracr n 3,5 paaa, a IrBMepeflI{E s }.tae 1978 r.
cBr4AereJrrcrByror o 4arr,nefirueM yMeubmerrrzrr troror(a. Bcunecn paAuouaryqe-
ur,r.s 3C 111 nasarcs n 7974 r. [7]. flomra.s ar{eprrrn, BbrAerrerr}raa n {oplre paAI{o-
Bo.IIH, oqeur{Baerc.fl s 10a5 epr rrpl{ fiocroflHuoft Xa66ra H :55 xlr'c-l'Muc-l
rr KpacrroM cMeqeur{r z:0,0485 [B]. flnotuocrr{ troroxoB ucrorruuxa OV-236
rr HBaBapa c z:3,40 tgl OH 477 s rcse-arreAByxner B IrepBoM cJlyqae I{oAIloro

lrl



Ta6.nr,r11a 2

0605-085
0624-058
0735+r78
0736+017
{'t754+100

0818-r28
0829+046
0834-20r
0851+202
0906+015
1.040+123
r055+0r8
LL27-4.45
tt48-001
121.3-172
12r6+06
1219+04s
1222+r3L
1226+023
L24l+166
1245-197
1252+1.\e
{253-055
1330+02
1414+tL
1510-089
0915-118
1228+126

oH-010
3C 161

oI 158

or 061

OI 090.2r

o J-l31

ot-257.5
oJ 287

4C 01.24
3C 245
oL 093
OM-lz*6
oM-080

3C 270

3C, 272.1
3c 273
3C 275.1

oN 187

3C 279
3C 296

3C 287.1

oR-017
3C 218 x

3C 271t*

2,06+0,20
2,r1.0,20
1.,82 0,10
2,42 0,20
0,76 0,02
0,gt 0,01
0,47 0,0i
L,52 0, t0
3,80 0,12
| ,62 0 ,05
0,98 0,04
2,56 0,06
3,07 0,06

L ,76 0,0S

1, t6 0,06
0,98 0,01r (1,20)

36,27 0,{6
0,49 0,04
0,83 0,03
0,84 0,01r

LL,74 0,Llt
0,40 0,04 (1,21)
0, 78 0,01r (0 ,89)
I ,72 0, t1

2,72+0,07
6,tB 0,20
1,82 0,05
2,33 0,06
0,89 0,02
0 ,81r 0 ,01
'0,46 0,04
2,13 0,03
2,96 0,05
0 ,72 0,01
1,65 0,01
2,74 0,03
5,20 0,07
1,79 0,02
1,56 0,03
3,70 0,08
0,93 0,03
2,66 0,07

40,47 0,42
0, 9/r 0 ,03
2,45 0,02
0,98 0,04

13,95 0,1,4
[ ,34 0,01r
1 ,36 0 ,01r
1,46 0,01r

13, t

(8 ,55)

(2,77)
CM. TA6JI. 3

(1 ,84)
(1 ,14)

(13,3)

H
r
JI

H
JI

JI
JI

H
JI
H
H
K
H
It

I
"]]
I-
H
It

n
It
I-
t-
H
T
T 26,6 (28,4)

IIpr'IMeqaIIue. *-HaruopoBotruhle rrcrorlulrxtr, flna flporffE(eHHr,rx rrcroqHrlHoB n cxo6xax AaHhr tro"q-
HbIE IIJIOTTIOCTU IIOTOI{OB.

roAa Bo BTopoMBoapocJrr46otee.relr B 3 paBa. I4aMenenu.a c ra6rrMu oTlrolreHrd.fi-
Mrr rloror(oB B Mar{cI4MyMe 14 Mr4Hr4MyMe rrHTeHcuBHocrrr r43ryqeHrr.fl Ha6rroAa[],rcb
roJlbno y Bocr,Mrr o6tgHroqIs 99.LlccJreAoBaBmrrxc.fl B rerreHrre 10 ner [10J , upr-
qeM ABa tr{B Hr4x, 0235 + 16 u oI 287, nn,rrarcrc.rr Jrar{eprraAaMtr. llurepnan nipe-
Mer{r4 SeMHOro Ha6JrroAareJr.f, B 1 ro4 a crrcreMe HoopAr{rrar, cB.ssaHHoft i, otl +it,
corJracEo trpeo6pasoBauzro JlopeHqa coorBercrRyer rrHrepBaJry n 5 lrecaqen.
Itpoue roro, AaHHbre B ra6il. 3 ra upznegenHbre slltl HaAt-,4IIq (g,5 rrl i"r:
AereJlbcrBylor o6 I4BMeHeHrr.sx llHTeHcr4BHocru r{crosHur(a aa BpeM.rr Me}rbrue AByx
cyror( B co6crBeHHoM BpeMeHr4 HBasapa. Bontrua.s aMtrJrr4ryA; napuaqrafi ,rr"o-
cr4Brrocrr{, MaJroe BpeM.fr ee uSMeHeHu.fl r4 Hailr4rrr4e cyroqHErx snyrryaqufi pa4uo_
uBryqeHr4.E r4 y HBaBapa c 6ontrurau HpacHbIM cMen{eHueM cBr4AereJrbcrByror o ero
D-oAo 6filt Jr ar{eprr.rA aM.

flpra oupe4eJlel"Ir4l,r cner(TpoB r4aryqeHrl.tr c troMotrIbro paaJrr4qubrx r4HCTpyMeH-
ToB Heo6xoAr'IMo o6ectreqr4TB orcyrcrBrde BHaqr{TeJr},HBrx cl{creMarraqecnr4x orrrl4-
6ox uauepeHr4.E Ha Ha?fi,qoM rra Hr4x. Puc. I r{JrJrrocrpr4pyer cB.sBB Merr{Ay noroga-
Mr4, r4_srrepeHHhrMr4 n I(AO ua 1,35 cM, r.r pe3yJrbraraMr4 zaMepenuft 4pyrr* arro-
pon. Ha pr{cyHr{e rrororu4,Sl raauepeuHrre s-rtAo s rorerrd 1977,2,s," HaHeceHr,r
B SaBI{cr4MoCTLI or rloroKoB ,Sr,-r.ralrepeullblx Ha arofi xre AJrr4I{e BoJrubr Oyauou tt 4p..
B MoMeHr 1977,08.(5p^ecrrznu) ll2),w rroronoB Ha BoJrHe g,5 uru urr roo*y lgTT',iB
(reuur,re Hpyrxxu) [131. Peay.ll,rarbr raauepeurafi na 9,5 uu 6rrnu peAyrtrr4poBaHbr
H 1,35 cM c I{crIoJrr,BoBaHr{eM cueftTpaJrr,Hbrx r{rrAexcoB uaryqeHra.rr r{croqHr,r1oB
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1977,87 ()':lgr{;
I{croqulrx ,IIpyroe
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0235+164

3 ,58 0 ,22
2,40 0,17
3,04 0,53
2,95 0,45

oH 471

0735+17

1977,4exa6ps
11,12
12,10

1,95 0,16
2,03 0,13

1 ,35
1 ,35

Ta6lruqa 3

Eara
na6.rrcaeulrfi.

UT

1977, 4exa6pr
11,90
12,75
13,78
74,92
17 ,92
19.79
20,79

1972, lr,afi.
28, 31t

1977, sexa6pr
1 ,0s
1 ,88
5,92

11,00
11,90
t3 ,71
L4,05

18,02
20,00

1977, gena6pr
I ,06
5,99

1978, aupetr
27,70
,1 a,

I

| *v;*ll
I "n'

Aara
Ha6lrcEeauit,

UT

1977, lexa6pr
13 ,00
13,06

13,99

14,12
t6,04
{6,93
17 ,96
I9,00

lg,g7

AfluHa
B O JII{bI,

CM

0735-l-r7

I ,35
1 ,35
0 ,82
I ,35
0 ,82
1,35
I ,35
I ,35
t ,35
1,35
0,82
I ,35
0,82

OJ 287

IIrorHocrr,
IIOTOI{A.

fiu

3,85+0,37
1,76 0,43
,1 ,38 0,17
3 ,tn1 0, 51
7,78 0,21
1 ,80 0,37
,1.,42 0,22
1 ,30 0,22
2 ,00 0, 18
2,24 0,18
2,32 0,29
2,60 0,40
2,38 0,18

5,,14+0,37
4,62 0,17
6,0/+ 0,19
5,30 0,38
2,86 0,03
5 ,70 0 ,49
5,52 0,36
2,90 0,13
5,62 0,26
2,90 0,13
5,67 0,81
2,92 0,13
5,45 0,24
3,77 0,13
5,47 0,60.
4,50 0,70,
5 ,44 0, 16
7 ,20 0,27
/t,52 0,2:)
8,72 t,12

4,9 1,8
4,30 0,5r1
2,99 0,17
3,45 0,27
3,84 0,30
4,77 0 ,26/t,74 0,29
5, t9 0,50
2,27 0,39

I ,35
0 ,82
0, 82
0,82
I ,35
0, 82
I ,35

7,79*0,14
1,69 0,18
1,78 0,20
7,76 0,70
2,56 0,36
2,41 0,13
2,45 0,26

3C 84

0,82

1 ,35
1 ,35
I ,35
0,82
I ,35
1,35
0,82
I ,35
0 ,82
1 ,35
1,35
0, 82

NRAO 150

35,5 l,L

40,5 3,5
39,7 ,t,7
39,7 2,5
39,6 8,9
42,,1. {,3
40,5 0,5
38,9 2,1
40,7 0,5
39,3 L,3
37,7 0,9
36,5 0,5
36 ,1 0,6

1977, sera6prll ,1[
12,12
13,10

t3,97
1.4,07

16 ,08

t7,01,

17,99

18,99

20,08

2l ,00
21,08

1978, anpe.rr
7 u4.7
12,88
21",82
22,80
23,79
25,81
26,81

mafi,27, 71
utoan,7,75

1',35
I ,35

1,35
I ,35

I ,35
1 ,35
1 ,35
0,82
6 ,00
0, 82
t ,35
6,00
I ,35
6,00
1 ,35
6,00
1,35
6,00
1 ,35
0,82
4 ,35
0 ,82
1 ,35
1 ,35

1 ,35
1,35
1 ,35
1 ,35
1 ,35
1 ,35
I ,35
1,35
1 ,35

15,1+1 ,9
1.4,5 3,2

ll ,2 0,5
15,2 0,5

3C |tt
1977, 4ena6pr

11,09
11,89
t7 ,95
20,02

1977, gexa6pr,
7,02
5,90

1977, gena6pr
14,11
18 ,06

lt,7 1,1
5,0 2,0

I ,35
1,35
I ,35
I ,35

3C 120

1 ,35
1 ,35

1 ,35
1,35

0, 13
0,20

1 ,35
1 ,35

0s12+2s7

1977, 4ena6pr
!2,70
24.,00

0,51 0,06
7,04 0,21

113



OHousause ra6l. 3

Iara
sa6rrolenuft.

UT

ArrHa
B O JrrIbI,

CM

3C 273

1 ,35
1,35
1,35
1,35
0,82
6 ,00
I ,35
6 ,00
1,35
6'oo
6 ,00
1 ,35
6,00
I ,35
0,82
6,00
1 ,35
0,82
I ,35

Eara
Ha6rroIeHfift.

UT

EnEna
B O JIHbI,

CM

'1972, *raft
26,83
27 ,76

rrosr, 2,67
10,68

1977, Aera6pr
7,15

17,27
12,24
13,28

\4,24

16,26

77 ,0
t8,25

19,05

20,12

2t,20

0,82
0,82
0,82
0,82

38,4+7,4
37,7 2,6
44,3 2,5
43,0 2,5

38,0 t,g
33,0 0,6
32,8 0,4
32,,1. 0,9
33,1 t,g
35,6 1 ,6
33,3 0,6
37,7 L,I
34,7 0,5
40,5 0,6
41,0 0,9
34,5 0,5
42,3 0,9
31 ,0 0,6
32,4 1,3
40,0 2,0
30, t 0,6
29,7 2,L
31,9 1,6

7972, uafr.
27 ,75

1977, gena6ps
1, tB

3C 279

0,82

t ,35

BL Lac

1,35

I ,35
1 ,35
1 ,35
t ,35
1 ,35
1 ,35
1 ,35
1,35

6,5+0,6

10,,1. I , 
g

1977, gena6ps
7u5

1978, arpenr
23,06
24,15

uafr,25, 97
26,94
28,05
30, 97

urosr, 1, 15
2,00

3,1 +0,9

2,60 0,05
3,60 0,lg
3,68 O,4g
2,67 0,25
3,09 0,28
3,30 0,10
2,4,1. 0,50
2.,79 0,32

I

lo

"*J
x

i<x x

[2,\fl

3C 454.3

6,3+t,7

Puc. l. CssaL' r{e?r(Ay rrJlor-
EOCTEMT{ TIOTOnOB, i,rBMepeHEbIMrl
a t(AO ra l,: 1,35 ctrr (S1) r't

upuBeAeErrllMrr B [12,13] (Sr)

I(pecrr4rtaMr.I HaHecellbr peBynbrarbr,
rIoJlyqeEHble B MoMeHTbr BpeMeHu,
orJruqarorquecfi 6oree qeM ua roE

1977, Eera6pr
5 ,79

B Ar,rauaBoHe or 6 Ao 0,95 clr, trpr4BeAeHHr,rx B [13]. BepruHanrubre r{ roprrsoHraJlb-
Hr,re paSMepbr r(pecTr{noB rroHaSr,rBaror cpeArreKBaAparuqHr,re oltrlr6Hl{ COOTBeT-
.cTByIOqr4x noTonoB. cpeguee SHaseHr4e oTrrortreHr{fl troTonoB, I4BMeperrHbIx s ItAO
14 trprrBeAerrHbrx B U2l Ailn14 o6qux o6renron, cocraBJr.fler (St/Sr) : 1,00 -t-
-l 0,04. Aua.irornsua-a BeJrrrqr{Ha c r4ctroJrbaoBaHrreM AaHHrrrx r{B h3] paBHa
1,03 -t- 0,04 tpu BEI6opKe B B r4croqHr4xoB. Iro 14 vcro,ilrfinoB, atroxrr Ha6-
.JrroAeHr{ft noropErx n [12] r s HAO cunr,uo pa3iurqarucb, roryseHo cpeAHee

,f, ,98
to

,.f

,/,

1nu

{1.4



+ /976,2t

^ 
/976,75

o /972 08
. /977, t6

Z
lf
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2'
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2

1f

"v

to /oo f,fit
Pnc. 2, CneHrprr Ee(oropbrx r.rcroqur.rnoB

O6osHaqeuus EJrE pa3Hbrx orrox yHaBaHbr B reBofi BepxHeit qacrr4 ptrcyHHa

BHarreHr4e (,St/,Sr) : 1,02 + 0,13. Vnerraseuue cpeAHer{BaAparuqHoro orr(JroHe-
HI{.fl B trOCJIeAI'IeM peByJII.TaTe OTpaH{aeT I4BMeHeHI{.s trOTOI(OB I4CTOTIHIaI{OB, trPO-
r4CIIIeAInI4e Ba LIHTepBaJrbI BpeMeHI,I Me)I{Ay olloxaMl4 r{a6JrroAerrtrfi. Cnegonarenr,-
IIo' tro KpaftHefi Mepe Ha 1,35 cu BHasr,rreflbHbre r4 cr4creMarr4rrecnr4e ourr46r{r,r r4B-
MepeHr4ft B I{AO orcyrcrByror.

Ha pzc. 2 npune4eubr cnexTpr,r HecxoJrbnr4x r{crorrHr4r{oB B Ar,rala3oHe 6 crr -0,82 cu Ha MoMeHr 7977,96, trocrpoeHHr;re rro AaHlrr,rlr ra6Jr. t uZ..(ra cpau-
Her{r4s Ha HeM yHaBaHr,r ctreKTpbr aTr4x rltcToqHrr}toB B AraanatsoHe no.nu6,5-0,3 clr
Ha Apyrr4e arroxr4. ilpra cocranJreHr.rr{ r4x rrcrroJrrrSoBaJrr4cb AaHHr,re ve u, 70, 12,
t4-161. Ecnra orura6rl4 LrctroJrraoBaBmr{xc.E BHaqeHr4fi rrJrorrrocrefi troronoB He
yHasaHbr, To oHr4 MeHF,rrre pasMepoB sHaqKOB. I4a p:/,C. 1 CreAyet, sro s 1976-
7977 n. B ctrexrpax oJ 287 , 3c 273, 3c 279 u 1510-08 rpor4cxoAr,rrr\r BaMerHr,re
r4BMeIreHr4.rI. Cnexrp rdcrorrurrxa 0735 + 17 ocranarca xBasranrooguM Bce Dro
BpeMfl. tr{Hrepecuo orMerr4rr, qro ecJrr4 y OJ 287 u 1510-08 6onee anasr4reJrb-
HbIE IIsMEHEHU.A NPOI4CXOAI4JIII B MI{JIJII4METPOBOM AI4AIIA3OHE, rO Y 3C 273 U 3C
279 wameuelrtr.fi nporlcxoArrJllr B ocHoBr{oM B cauTr{MerpoBoM Ar{arraaoHe AJrr4H BoJrH..
B uoneurrr 7976,25 w 1976,75 B crrexrpe zc z7}-aalrerra roHr(a.s crpyxrypa?.
OTPAX{ArcqAg' trO-BI4AI4MOMY, HATI,ISI4E HECKOJII,ITI4X I{OMIIATTI{I,IX HOMIIOHEHT B
rrcroqurrne [17]. 3no;rroru4.rr crre](rpa OJ 287 sa ABa roAa orpa]fiaer yracaHrae oA-
Ho^ro BctrJr_ecHa r4 pa3Brrrr4e HoBoro, ilpo.rrBrrBrueroc.rr B MoMeHT 7976,75 Ha BoJrHe
.3,3 nru. Ha na4arcrqefi BerBri EToro BcrrJrecna B arrpeJre r{ Mae-r,rrcne lgTB r.
trpoucxoAl,rJrtr SHaqI{TeJIBHbIe Bapllal{r4r4 III{TeHCr4BHOCTr4 I43ryrreHI4.E C XapaKTep*
rrbrM BpeMerleM B HecHOJrE,no cyror(. B [6], rge uogpo6no r4ccrreAoBatacr, 6ucrpia
nepeMerrHoctr, o6texroB pa3[I4quhrx orrruqecmrrx KJraccoB, yffie orMerraracb ra-
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fia.s cB-rrB B Melr{Ay 6nrcrpuuu (guennulnr) rr MeAJIeHHbIulr (ro4onrtull) raaueneurar-

Mrr paAI{ onBlyceHufl rlepeMeHHbrx paAI4or'IcroqHI4I{oB.

Anro prr rny6oHo npr.rarrareirbur,r A. E. CeaepnoMy Ba IroJIeBHr,Ie AIacKyccI{lI,
a ralrg{e 

-c. n: ,(or,rulluy t u. [.crpenxo 3a r]oMolqb npu ua6nroAeHl{flx.

[eHa6pr 1978 r.
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vAr{ 523.745

HET(OTOPbIE XAPAI(TEPI{CTTIKtrI
HPyIHOMACmTABHEIX MArrrIlTHbIX nOJIEfr HA COJIHIIE

B. A. Itonon, II. H. Creuansn

Ha ocsose cpaBEeutrfl o6qero MarErrruoro nona Coarqa nan aBsaAEr, traMepeuuoro c Mar-
'ontorpa{olt, u $ouoaux rloJreft, oupsAeJrerrbrx ro H*-xapraM, floryseubr cJreAyrorqrre xapan-
aeprrcrr{nrr RpyrrxoMacuTa6rbrx MarErrruErx noreft ua Couuqe,

1. Oupe4enera cpeAEffE Eaup.Err(euuocrb MarutrrEoro uonr n {oroc{epe: -2,2 Io.
2. Hanpxxeuuocrb rroJrfl o6nacreft, sauflTf,rx S-uoteu, EecrtoJ.rbao 6omme, qeM o6racreft

N-uons.
3. Ocnonuot trepuoA o6paqeunr fipytrEoMacmra6srrx uaruutuhrx troJret s 1973-1976 rr.

'6w.n -N7,94-27d,Ls. B 19z6-tgz8 rr. ra6rrcganucb ABa rrepro[a: *26,\ba 2gdr30. 0ro us-
'Tepllpertrpyercfl RaR cMeqeur{e ftpytrEoMacrtrra6tnrx crpynryp MarEtrTEoro rroJra craporo
1t-uetuero qunJra n onBaropy tr troffBJreuue Brlconortrtrporrrbrx crpynTyp EoBoro qr4xna.

4. Ilonyeeno, vto (pouoaoe roJre B N-nouyc(fepe n cpegren [oJrorr(ureJrbuo (- f0,14 Ic),
,.a a S-uoryc{epe orprrrlaremuo (- -0,14 Ic).

5. B rorxsotrr IloJlymaprrrl Marnrrrubre crpynTyplr Bparqarorc.E Eecr(oJrbr(o 6nrcrpee, qeM

ts ceBepEoM' tITo Morr(er 6rrtr, ec.nu r S-uouymapuu crpynrypbr pac[oJIo]I{eEEI 6nuxe x axsa-
'Topy, rreM a N-uouymapzn.

CHARACTERISTICS OF THE LARGE-SCALE MAGNETIC FIELDS ON THE SUN,
by V. A. Kotou and rY. N. Stepanyan - Some properties of the solar large-scale magnetic
f,ields were determinecl while comparing the solar mean magnetic field measured by migne-
4ograph l'1., 2, l2l and the background.fields inferred from H-alpha maps [,7, 9]:

(1) Average strength of the photospheric magnetic field is founcl to be about 2.2 Gs.
(2) The field strength in S-polarity regions appears to be l0/o larger than that in N-polarity
regions.
(3) The main rotational period of large-scale fields was ahofi 27 .04-Z7d.7b f.q bhe time in-
terval 1973-L976; later, in'1.976-i,978, t\e two periods, about 26.75 and 2gd.B0, were domi-
nant. It can be explained by the shift of the large-scale structures of the old Lt-year solar

'cycle towards the equator and by the appearance of the higher-latitude structures of Lhe new
cycle.
'(4).ln 1974-1978 the background magnetic lield on [he average was positive (- f0.14 Gs)
:in the N-hemisphere, and negative (- -0.14 Gs) in the S-hemisphere.
'(5) Magnetic s0ructures in the S-hemisphere rotated somewhat faster than those in the N-he-
misphere. This shows that the souLhern structures were located at lower latitudes than the
mothern strucLures.

Haulr trpeArrprlr.flra trotrbrrxa BbrfiBurb Henoroprre xapafiTeptrcrranu cna6rrx
f,vlarHurHbrx troJrefr Ha CorHqe, uctroJlbayfi peByJrBTarBr xan MargLrorpaSuuecxnx
zsuepenufto6qero uon.a conHlq Ha{ B;eB4br (-oMn), rar( u oupeAeJrerrrlr.n rrJroqa-
"qefi, aau-flrbrx {ouoBLrM troJreM (on) N- r s-norapnocrr, oo u"--rirpra". ItilA;;
rrB arux MeroAoB rrMeeT cBou Aocrol4rrcTBa u rreAoctaTr(u, B sacruocTlr, uaMepegrr.fl
'9Mn c, Marrrlrrorpa{o{ troBBoJl.firor troryqtrrb r(oJrrrqecrBe*Hbre xapa*reptrcrr,r*r(
(cyMMap*oro rro Auor(y) Ma_r,lrr,oro troJr.s, Ho He Aaror, EatrprrMep; unsopuaqua
'o paanuunu troJreft s i{- u S-uonycsepax. '?Iayuen;; *; 4:"apr Aaer BoBMo}rr-
:HOCTb- 6onee AeraJrbHo rrpocJreAr4rb crpyKrypy HpytrrroMac*ru6rrx ,u"rrrrrr*
ilonofi.tr ee trsMeHer{ue co BpeMeHeM; rro B aroM MeroAe MLr EMeeMAeno ronbHo c
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BeilfiquraMu trJroqaAefi, Bausrbrx N- unu S-nonelr, u Huqero HeJrba.E cnaaarb &
cauoft llatrpslr(eHHocru Marrrurr{oro tror.s. CosMecruoe uctroJrbBoBaH[e o6oux,
MeroAoB troBBoJII{T cAeJrarb 6oree o6qr{e Bar(Jrroqeurrfl o r(pynuoMacmra6nrrx.
MarHurlrbrx troJrfix na Connqe tr trx paaBrrrr{fi co BpeMeHeM.

1. O6ufee Marnrlr'rroe noae Counqa
uo na6uro4errtrflm c.floMoqbrc marnnrorpafta

llnrdpec H rraMepeHusrrr OMII BbrBBaH recnoft cB.flabro MerffAy {oroc{epurruu,
troJl.fiMu Cornqa u MerfitrJrauerubrM MarHrrrubrM troJreM It,2l. Osfr. o6napyntnnaror.
ogrlrar(oByro cer(roprryrc crpynrypy, Bpanqaroqyrcc.fl BMecre c Co.rnqeu rr Me,q--
JIeHITO aBoJrroqrroHr,rpyroqyrc co BpeMeHeM; ceKropHa.s crpyr(rypa otrpeAeJrfler AJrE
cronofinoro Co,rnqa xoA MarHrrrHbrx cuJroBbrx nuuuft or {oroc{epbr Ao nopoHbr.
rr AaJIee - B MgrnrrJrauerHoM trpocrpaHcrBe BtrJrorb ,qo op6urrr Iorurepa. C orofr
ctpynrypofi, Toqrree, c rpaHrrrlaMr[ cenropoB, noppeirrrpyror Hexoroprle flBJreHufi
conueqnoft ar(TuBuocrr[ (ncuumxu, HopouaJrbubre rroronrr, paAtroaMuccat u pp.);.
BMeCTe O TeM CeHrOpIIafl crpyltrypa He troI(aBbIBaeT , CB.gBII O paCtrOJIOHteHIteIvI
coJrueqrrhrx' u.firen Ha Atrcfie 13, 4), rar( qro OMfI Coruqa, tro-BrrAnMoMy, trpeA-
craBJI.Eer rro6anrnyro xapaxreprrcrtrr(y coJrHequoro MarrrerzaMa.

Tlauepenrm OMfI Coluqa Har( BBeBALT 6rrru uasarrr A. B. Cerepnnu [5],
t 1967 r., AJr.E sero 6Ern trpuMerreH BecbMa eS{enrunnufi ivrero4 -.MarHl{rorpa*
{uuecxue ua6nrogeuua Comrqa B trapaJrJreJrbHoM tryrrxe. 9yncrnureubuocrb
r(pbrMcr(oro MarHurorpa$a upn arux r[BMepeur{rx cocraBJr.flJra or(oJro * 0,15 fc;
oArraxo, ran 6rr,ro uoftaBago s [2], damrrrqecr(afi omu6na orgemiloro otrpeAeJre-
nu.s OMII uHorAa Aocrtrraer :t 0,5 Ic.

Xor.s uarnurnoe troJre B orAeJrbHbrx yqacrnax (EeBoaMyqenrofi>l Soroc{eprr
Mofi(er cocraBJr.ffrb Aec.Err(u raycc, cyMMapEoe OMII, [peAcraBJrflroqee co6oft,
cpe4nuft tro Aucmy paa6a;rauc MernAy N- u S-norflpuocr.sMfi, peAr(o trpeBrlmaer
0,5 Xc (no a6co;rrcruoft Bertrqurne). flooroMy perrrcrpaqus OMII .EBJrfierc-fl rpyA-
noft, uaxo4aqeftcruorrrrrHa rpautr rexnrrqecnr{x BoBMo}nuocreft aa4auefr. Hosblft
ctrequaJruarrporaunrrft Crau{op4cxzfr connesHrrft rerecxor [6], rAe peryJrflpubre
na6nronenu.fiBeAyrcfi c 16.V 1975 t., o6na[aerseo6xo4urvrofiqyBcrBurerrnocrr,K]
(craugaprna.s omz6na orAeJrbHoro otrpeAeJreuus :t 0,05 Ic). Hpurucxue na6nro;
Aenus uMeror ropaaAo 66nrmyro trorpemuocm (uo naueft oqenre, crauAaprlrar
oruz6na paBua t 0,27 Ic 4nr zauepeuraft s 1970-1976 rr., BbrrroJrgeHlrBrx B
ocrroBuoM ua Marou 6amesuonr coJrrreqHoM reJrecxotre; Rir.s BCT norperuuocrb
EecnoJrbno ueurme). Tem ue Meuee, oxBarblBaff treptro4j) 1968uo 1976 r., oult
trpeAcraBJrsror rleuuyro un{opuaquro o6 aeouroquu OMII rrr ero xapar(repr{crr{-
Hax.

2. @onorrre MarnrrrHbre rroJrfl Couuqa, uouyudunnre ua Ho-ua6rlogenufi

Cuuouruqecxlle fiaprbl Conuqa, Eocrpoeulrble rro Ho-Ha6lrogeuuaira, Ran rro-
r(aBauo B [7, 8], Moryr cJlyxtr(rb EeaaBrlcuMbrM ucroquuroM cBeAeuufi o rpynno-
uacmra6nrrx Marrrl{THbrx troJI.Ex ua Conuqe. Ho-naptrr, troryqeHHbre tro MeroAy
Max-?Intoma [9], uy6ruryrorcfi erfieMec.Esno s UOl Arff KaffiAoro o6opotaCo;rn-
qa. Ha rrux trplrBeAeubr rpanuqbr Melr(Ay o6aacrsuu {ononrrx nonefi N- u S-uo-
JI.EpEOcTU.

Mero4 o6pa6orxu afux Hapr cBoAunc.s K cJreAyroqeuy. Itam,4a.E r(apra paa6u-
BaJracB tro AoJrrore Ha cyrorrr{bre rrurepBaJrrr (uo 13o,5 reuuorpaSuuecnoft gon-
roru); tro rtrEpore paccMarplrBaJlacb aona t 60o. B naxAou cyroquoM r{Irrep*
raue (13o,5 tro AoJrrore ra 60o uo mupore) rroAcqrrrrrBaJracb rrJroqaAb, aau.ffrafl
troJrorfiureJrruuu (N) tr orpuqareJlBublM (S) uoreu. Tarue iloAcqerbr trpoBo4lr-
Jrr4cb or,qeJrbrro [JrE cenepnoft n romnoft roryc{ep Co;rnqa. Paarrocrt rrJloqaAeft,
saH.Erbrx N- u S-uoreu, rrasoBeM pe3yJrbrrrpyroqrrM {ononrru IroJreM 4annofr
trJroqaAxr{. B 17, 771 6nrlro noxaaano, qro n OMII ocnosuoft Br(JraA Buocffr IdeHr-
paJrbrrble rracrlr Co.rruqa (upuuepuo t60-65' tro ruupore u golrore). floatouy
AJr.s cpaBueuur Souosnx uoileft c EetrocpeAcrBerrHo r[BMepeurrbrrrr OMII nu.s
r{a?r(Aoro AHfl MbI paccMarptrBaeM peayJlbrupy$q,tre {ouonue IroJI.E B IrErtrAIreB-
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Irofr BoHe. Taxuu o6paaou, HarfiAoMy Arrro craBtrJracb B coorBercrBtre paauocrb
unoqagefi, BaHsrf,rx N- u S-roneM B trffrrrAnesroft BoHe oAHoro troJryrnaptr.s, rAe
paccMarpuBaeunrfi AeHB - qeurparrurrft. B galruefirtreM BeBAe trMeEHo arr{
BeJruquubr 6ygerrr HaabrBarb SoqonbrM troJreM (@II) r N- unu' S-uonymapuu AJrE
4aHrroro AHfi.

Bea paage.reuufi tro uonycSepar*r s [7] 6uilo rtoxaBauo, sro @II xopomo
r(oppeJrupyer c OMII llt Buocur B Hero ocnosroft Br(JraA. Jlumr caMbre r(pyuHbre
ar(rrrBnbre o6;racru Moryr Buocrrrb oqyruurrff Br(Jra,q r OMfI, cpanuuurrft c ca-
:nulr o6quu troJreM.

I 3. Xapaxrepurre reptrolhr o6paulenua
rr BeJrrrqrura Soronrrx uolefi ncero Co;ruqa

flonuut ctrtrcoa AaHHbrx rro Maruurorpa$uuecnuM otrpeAeJreuzsu OMII n
fftprrucroft o6cepaaropuu Bxrroqaer 1378 uanepenufi, uonyueuunrx c 19.III 1968 r.
lo 13.X 7976 t. tr4auepenua AeJraJurcr, KaK trpaBrrJro, paa B AeHb, ecJrrr trog-
BoJr.flJra rloroAa. flo nceuy groMy MareptraJry 6rrn uocrpoeH (ctrearp MotqHocTrr)),

IrofiaBalrrrblft na prc. 1 (agecr lrrr lo6anurur B orJruque or [12] raxme trBMepenrrg
1968 r,). On uocrpoelr MeroAoM, EaJro)fierubrrnr s [13], rAe B RaqecrBe r(purepr,r.fl
BHaqr.rMocrr[ AaHHoro trepr4oAa trpurruMaerc.s oruouienue 2Alo (/ - anrn.rrtrryAa
x3MerreHufl OMfI c upo6nrrrrl trepuoAoM, o - cpeAHfls omu6xa r oupe4eueHuz
pesyJrbrrrpyrcqeft npunoft). Bcero 6rrlp upocur4raHo 310 uepuo4oB B AuatrasoHe
24,00-30d,18 c zunpeMeuroM no uepuogy 0d,02.

Ananorusuafl trpolleAypa trolrcna ocnoBubrx flepuoAllqgocrefi 6rrna trpr,rMe-
fieEa ft [aHrrbrM uo @fI, otrpeAeJreHHoMy tro Ho-xaprau. flplr arou yqtrrbrBarocb
xByrgnerrrre^cpe,qneft Ba ro[ Eatrp.flE(eHrrocrra OMII co npertaeneM (c*. U2]; Wrs
1977 a 1978 rr. MEr rrcrroJrBBoBaJru trBMepeur,rfi oMII Crau{opgcxofi o6cepaaropuu),

;qJrff qero Bce BnaqeHus (DlI AJr.E Aalrlroro ro4a yMrro)fiaJrrrcr ua noa{{uquerrr,
panurrfi oruomeutrro cpelueft Eatrp.fl)fierruocru (uo a6conrorsofi retzuzue) OMII
,qarrHoro roAa ft rarosofi p.ns. 1974 r. Taxuu o6paaotr trpeAtroJraraJrocb, qro xoA
'oMrI co BpeMeHeM EoJrrfien orpa)ilarbc-E s uaMeueuuu {oioc{epHoro rroJrn, a reM
caMBrM tr B Befltrrluue @fI. Pacupe4eteur(.fl BeJruqrrrtw2Alo nr" On B BaBucrrMo-
.gTg 

_or npo6uoro trepuoAa trpegcraBJrerrbr Ea p:r'c. 2 (ara 1973- 7g7B rr. u lg76-
1978 rr.).

^, _4t prc. I g+g4ye1, qro Ars 1968-1976 m. nau6oree BuaquMbrft nepr,rog
OM[I, HaH u l 1721,6llr paaen Po :27,04t0d,06 (2Alo:8,3).,{na coce4-
HEx cEMMerpuqro pactroJlofitelrnbrx/ trufia MoqI{ocTI,r Ha rleprrotrax Pt n =:,26d , 65 n 27 d,45 uoryr 6urr cssaaHlr r4Jrtr co cr(Balr(Hocrrro pr4a Ha6.rrrcgeirut,
Ttrru_c peamnoft 5-.rerHeft uogyraquefi OMfI (P1.pr,rll poi_ pr., | = 5 rer).
.^_!pelnr,re peByJrbrup_yrcTTe Hpr.rBhre OMII (f968-1976 rr.) u'6n 0g7B-'1976 rr.) ArrE trepuoEa 27d,04 couocrasJreHr,r Ha puc. B. O6paqaer ,ra c"B.u ,rrr-

-&raHrre xopomee coBuaAeHr4e o6enx xpr{Bhrx KaK rro sopue, TaK rr uo $aae, uro
-rruunuft paB cBtrAereJrbcrByer o roM, .rro (DII Aaer B cpeAr{eM xopomee [peAcraB-
Jreur4e o troBe4eutrra OMfI Cornqa xar( aBeBAr,r.

, I{a cparuerrrfl AByx nprrBBrx rra puc. 3 uoxuo otrpeAeJrtrrb, Kar(oBa cpeAr{.tr.fl
Eatrprr?r(eHEocrb MarHr{rrr^o_ro_troJr.fi n {oroc{epe (o6oauaurrM ee I1o). Mex4y
apeAHIrMu sHarIeHu.EMu OMII, @fI ra f/e go,nxno cyqecrBoBarb coorHorrreHr4e

ONIII = ao *# ,

rAe @fI^::S* - ^9_ - paauocrb trJroqaAet (a rurvrz), Bau.flrbrx N- u S-uorspHo-
'crtrM,a, zbbu - trJroqaAb 5-4neanofi aorrbr rra ftaprax (n rr,rrvrz). ,(nx uepzoAa
1 968-1 976 Ir: ^cpeIr{nr' aMtrJrr{ryAa uBMeEerru.E OUn c oLpro46* fi ;:04 ;;;;;-
ya,a Ay7 0,294 rc; {ouonoe uone s 7g7\-t976 

"". 
,r*.L"rocb c aMtrJrr(ty4oi

4^r^= 277_(uuz). Vvurunax, rrro cpen,ns Hatrpfl)fierr'ocr' OMII Ana ""piiln,1973-1976 rr. 6rr.na.s k:1,26 paai *"*u-e, ,i"* s lg68-1916 ;; iia, ;;fir:
'qaeM Ar.fi 1973-1976 m. cpe4uloro Hatrpfl)r(eurrocrb {orocsepr,roro Margrrrrroro

iliiiiiii\,N .: lts
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Prrc. 3. Peaymrnpyroqr{e npr.{Bbre ONII (1968-1976 rr., n.: l37B) r @II (i973-1976 rr.,
rz : 1185) 74rrn rrep:r.oga 270,04
flo ropuoouTarbHor:i ocu orireqeua Saaa nepuoAa 27dr04; neprlrnaJrEHrrMrr qeproqraMu yr(aaaHbl omu6nlr
2o (*o). Hynenax Sasa coornercrnyer 08h UT 1.I 1g?3 r.

IIOJIfl

Hr=,@- +- 2,2 tc," k Az'-

qro HaxoArrrcfl B xoportreM cofJracr4r4 c AaHHbrI/.fi 17, ll1,
O6parurvr Bur{Marrr{e Ha oAHy oco6eunocrb npr(B6rx Ha prc. 3. B o6nacrr.r {aB

-0,625-0,875 {onosoe troJre 6nraano R HyJrro, r. e. B arux *aBax trJroqaAr{,
BaHflTr,re N- u S-ron.EMr{, troqr}r paBur,r. Haupnmeuuocrb }fie OMII upr arolr
SaMeTHO OTJrrlqaeTcfi OT HyJr.s Ilt paBHa --0rl Ic. orcroga Mo)I(Ho 3ar{Jrloqr{Tb,
qro Hatrp.fl)r(elrHocrb o6racrefi, BaH.srblx s-uonflura, B cpeAHeM Hecl(oJrbr(o 6o.nrme
(upurraepuo Ea l0%), seM 06racreft N-uo,rs. Sror nrrno4 Moxrer cyqecrBenuo BaBrr-
cerb or rraAe)r(Hocrr{ trpoBeAeHr(fl rryJreBoft il],..]f-r.1lu oMfI na puc. 3, oAHaKo He-
BaBrrcr{Mbrg uaMepeHrrfl OMII s o6cepnaroprar Maynr Buncon B 1970-1976 rr.
rromaBbrBaror rar(yro ffi e aclrMMerpr,rro BHyTprr rreprroAa 27 d,04 

AJr.E OMII, qro iloA-
'TBep)fiAaer peaJrbrrocrb aroro a{SeHra.

flo-ozgrauoMy, orMeqeuurrft Bbrue {axr orpaxaer MarHrrruyro acrrMMerprrm
\Connqa, Ha Koropyrc pauee yxaabrBaJrocr A. B.,Cenepurru |l4l; n qacrrrocrr4,
rlM 6buro o6napyxeuo, rrro s 1965 r. (nguu rra6"rrroAeuufi) rarrretcarroBceMecrHbrft
(uo gucxy) ne6onrurofi trepeBec cpeAHr,rx Haup.sllreuuocreft S-troJr.spuocrr.r HaA
cpeAHrdMrrHatrp.rrlr(eurrocr.EMrrN-uorapuocru (o r{eJroM, oAHaRo, MarHr,rrr{Brfi paa-
6ananc uo Aucny oupeAeJr.sJrcfl paaMepaMr nnoqa4eft, BauflrbrxN- u S-uonnrrau).

O6parurracr H prlc. 2. Itax Br4ArrM, rro Marepuararrr 1973-1976 rr. yBepeHuo
Br,IAeJr.flerc.E roJrBr(o onrrH trepr4oA onoJro 27d,15. firlx./1,976-1978 rr. Eau6oJree
Buaqr4MbrMtr .flBJr.firorc.fl ABa trepuoAa:' 26,75 u 29d,30. Hporrae roro, Beporrrrro,
ecrB nepuoA ) glu.

flossnenue HoBbrx rrepr4oAoB r.r yMeubrtreurre (craporo) treprroAa (27d,L5)
Mo)t(rro uHreptrperrrpoBarr cJreAyrorqrrM o6paaou. Ha {aae ctraAa axruBfocrr{
20-ro quHna {ouourre rro Jrrr oupeAe Jrf, Jrrrcb crpyr(rypaMrr, HaxoAfl qrziufrc fr rra cpeA-
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To rxe, sro ua puc. 2 (1974-1978 rr.)

2g

o * AJrrr N-norycoepu, n: 7273; 6 - Era S-rolycgepr,l, tt: !273

Errx rtrr4porax. c trepexoAoM n HoBoMy, 2!-uy, quHJry crpyr{rypbr craporo r{r4RJra
BCe 6orbure cMetqaJrr4cl fi exBaropy, rrro coorBercrByer yMelrbrrrerrrrro nepr{o,{&r
o6paq,euun, a Ha BLIcoHLIx rtrr4porax o6paayrorca crpynrypr,r rroBoro rIrrxJra, rre*
pr{o4 o6paqeHr4.rr noropbrx AoJr}r{eH 6mr:r aalreuro AJrr4HHee.

Ecru o6pau4rbc.E H peayJrbraraM onpeAeileHrrfl 4ra{{epeuqr{arrr,Horo Bpaq,e-
rra.rl tro paBrII4qI.IrrIM o6pa3oBaHr4flM B arMoc{epe Connqa [15], ro (cr4rroAuqecxrre),
treprroAbr Bpaq,eHrrfl, paBHr,re 27,75; 26,75 v 29d,30, fi coorBercrByrorqr{e r,rNr

yrJroBr,re cMetr{eHr,r.rr: 73,26;13,46 v 72",29 (r cyrxra) 4.na {oroc{epFrr,rx MarHr4r-
HbIx rroJlefi u BoJroHoH orHoc.rrrcrr n [rrdporar{ 45, ttg ra 60'.

1r. @ouorr,re rroJrr s N- u S-nouyc{epax Coruqa

Paccuorpral,r renepb peByJrLrarr,r, rroJrlrrrerrrrrrre npr,r rrayqeHr4[ rfouonrrx uo.-
reft orAerbrro r HaH{Aoft nonyc{epe. I-Ia puc.4 npeACraBJreH(cnenrp MorqHocrr,rD
(rounee, pactrpeAerreuue 2Al o ts Batsrrcrrtrrocrrr or uepuoga) Souonr,rx uoneit grr
N- u S-uonyc+ep. O6a rpa$raxa ilocrpoeHr,r no lrarepr{aflar{ 7974-lg7\ n.

Itaprurra agecr 6onee cJro)filra.s, qer\,r A,{.fl Bcero Ar,rcna. flpocnerxr4Barorca
IIecHoJIr,Ko neprroAoB paalrn.ruofi SHarII4tIocTI4. Teu ne r[eHee rrepl{oAr,r, 6lr,raxl,re
tt 27 u 29 4naru, Br{AHbr lra o6olrx rpa$r.lnax. floqru tsce }raxcr.rr{yMbr Ha rpad)r,rne
g;ra S-noryc{eprr onaBr{Barorc.E cABr.ruyrrrrMrr rra -0,2 A.or- BJreBo, r, e. Boe},r
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?uc. 5.1 Cpe4qre fiprrBbre rraMerreurrfi c reprroAoM 27d,04 Souonoro rrorr.E N-noryc{epn (nnep-
xy) z S-uoryc(pepu (nuray) gra raurepnara 1974-1978 rr.
{flo ropusouranrgoft ocn Earrece}ra Oasa uepuoAa 27d,04; nepurnhurrrrur qeprorrnaMr.r yr(agaubr omra6xu
'2o (to). HyileBaE $aea coornercrryer 08h UT 1.I 1974 r.

.BHaqIrMbrM Eepuo[aM PN B N-uo.rryc$epe (RpoMe PN : 26d,85) ecrb coorBer-
crByrotr{re trepr{oAbl Ps: P}r - 0d,2 r S-uouyc{epe. (fIpaBAa, orrrocureJrbHa.E
SHasr4Mocrb arr[x trepr{oAoB B o6erax troJryc$epax paBilrHHa.) T. e. r rorfirroM
-rroJrym,apur4 cTpyKrypbr Bpaqarorc.E HecKoJrbKo 6brcrpee, qeM B ceBeprroM, qro Mo-
JfieT COOrBerCrBOBarb paBrilqHoMyrrrrrporHoMy pactrpeAeJreHrrrc cTpynryp (n cpe4-
HeM B S-uolyruapuu crpynrypbr AoJrErHbr pacrroJrararbcfi 6iluxe x anraropy).

Or,qerruo rro troJrymapu.sM cpeAHr,re fiprrBbre r{BMer{eurrfl. @II c treprroAoM
-27ar04 Alrfl. lg74-1978 rr, tronaaanr,r rra pr,rc. 5. HauorrruuM, Fro Mbr trpeAtroila-
.raeM a priori Ho 

= 
const Boro4y n {oroc$epe. floerorvry ilaxruuecau o6e oru

J(prrBr,re AoJr)r(HBr orpa)fiarb rroBeAerr[e OMfI or4enbuo tro troJryc{epaM. Orcroga
BblreKaer Bax(Hblft BbIBoA o.roM, rIrO B paccMarpunaeurrft treprloA BpeMeHrr o6qee
-uone Connqa 6rrno [per,rMyq,ecrBer{Ho troJro)r(rlrreJrrurru (- + 0,14 Io) n N-uo-
uyc{epe rr trpel,IMytrIecrBeHHo orpr4r{areJrbnnu' (--9,74 lc) n S-uonyo{epe-
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Prrc. 6. ltpr.rnrre r,r3]reuerrrrfi froHonor.o no;rr

'o-orAeJrbHo IIo noryllapHfiu (Hpraa.n 1-EJtfr N-norylnapuff, 2-I\Jtfr S-notymapun);6-Erfi Bcero
itrLlcfia. Toqxailrr{ IraHeceubr cpeAHer{BapraJrsnlrc srraqelrufl (DfI

Y".. .t .F-t'o
n-d 'v*-n: 

.z/ 
\\ ,r'''Y 'v/

12i)

z .r=-l \ /



SnaH arofi acrrMMerplrr{ raxoft Hie, Har( rr A.[fl Iro.[.rrprroro tro.ir.tr B err,.I roAbrl
(o*, , (-)) - troJr.rrpr-rocrlr na N- ra S-uorrocax coorBercrneuuo).

Terepr paccMorpr4M r.raMeHeuue co BpeMeuenr CIII uo rroJryrapr,rfllr. Ha puc. 6,
rrpeAcraBJreHbr cpeAnrre Ba HBapraJr BeJrr{qlrHrr (DlI s N- r,r S-uo.uyc$epe rr AJ]fl
Bcero Ar,rcxa. I{ax nraAratr{, roJrbr(o B cepeArrr{e 1975 r. {ouonoe uoreN-uonyc{eprr
r{ Bcero Ar4cr{a 6r,rro orpuqareJrbHbrM. B ocrarrusre neprroAbr peayJrbrr4pyroqee,
$ouonoe troJre Bcero Ar4cr{a rroJro}nr{reJrbHo.

SaKrroqeuue

FIa ocHose coBr{ecrHoro uayqeHr4fl ONIII aa 1968-1976 rr. ra @II aa 1973-
1978 rr. fioflyqeHbr cJreAyrorq]re xapar(repr{crrtnr4 r{pyuHo,vacmra6noro MarHr.rr-
Horo rroJrfl Conuqa.

1. Oupe4eneHa cpeAu.a.rr Harrp.rrlrierrHocrr, MarHr.rrrroro rroJrfl B {oroc{epe:*2,2 lc.
2. HanparxeHHocrr, o6.nacrefi, Bar.rflTblx S-norenr, IIecKoJrr,Ho 6orrme, .1911.

o6racreft N-non.s.
3. OcuosHoft uepuo4 o6patqeuua OI\'III u OfI B 1973-1976 rr. 6ur 27,04-

27d,15. B 1976-1978 rr. uo OfI ua6nro4aro:rc.rr ABa treprdoAa: 26,75 u 29d,30.
0ro uomso rlHrepnperr{poBarb HaH c},Ieqeul.{e HpylrHouacura6ur,rx crpynryp
MarrrrrrHoro uoJr-rr craporo 11-.nernero qrrnJra ft aKBaropy rr tro.flBJreHI4e Bblcofio-
III{pOrHLIX CTpyI(Typ I{OBOI0 III{I(JIa.

4. Ilonyueno, uro OII n N-no;rycSepe B cpeAHeM norrox{r,rrenrno (- { 0,741c),.
a n S-uo.ryc{epe - orplrrlare"nr,no (- -0,74 fc).3ro cBlrAereJlbcrByer o rort,
xrro Ar4noJrbHoe r(pytrHorracmra6noe noJre Co;rnqa trpocrrrpaerc.E r'ra ruI{porr,r)
Hr4?rie 600.

5. B roxinoM rroJryrnapurr rce crpyxrypLr BpatrIarorc.rl rrecxoJrr,Ko 6r,rcrpee,
qeM B ceBepHoM, qro Mo)fier 6rrrr,, ecru n S-uonyruapr'rr4 crpynrypbl pacrloJrollie-
urr 6nraxte H Er(Baropy, qeM B N-no.nyruaprau.

6. flo.ny.reuo rlBr{eHegr4e (DII no uoryc{epar{ I4 rro BCe}Iy Ar,rcxy c 7974 to
t97B r.

Anropr,r npr{BHareJrr,Hbr aHa,qeMIary A. B. Cenepnorly Ba o6cyxr4enue pa6o-
rrr, P. Ionap4y ll d]. Illepepy Ba trpeAocraBJreHr{e uauepenuft OMII, BbIrroJrHeH-
nnrx n o6cepBaropr{.rrx Mayur Brancou u Crau{opA, a rax}r{e npr,rHoc-rrr rIcRpeI'IHIoIo
6narogapnocrr H. Pafixonoft, C. Bou4apeHro, f . Cuupnonoft Ba rloMoqr, e o6*
pa6orxe Marepr{aJra.

flexa6pr 1978 r.
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I{SMEIIEHIIE OITSI4IIECHIIX YCJIOBIIfl
rIrrHAx 

,t1Tf Hflfrf-fi# McMath t4e43

A. A. Eapanoncnufi, H. H. Creuanau

Ilonyueuu oMrruptrqecntre MoAeJItr 4rx 20 EAep coJrresuf,rx rrflreu, fl.srr ua arux ivrogeuefr-

trpeAcraBJr.Eror paBBr{rr{e oAnoro rrETEa Ba rrepuoA 8 greft. Mogeru paccqurarrr rro npbrJrbsrfl
nuszft K Ca II lr D2Na I. floxaaaro, rlro lvreroA pacsera rvrogenefl rrffreg tro Rpxrs6g14 yftaaar-
unx uuuut troBBoJrffer c Aocraroqroft ua4exrocrbro o[peAeJrnrB rrJroruecrb B tr.ETEe (uucuo.
aroMoB BoAopoAa r I cns), flouyueuo, qro trptr paBBr{rrru trErEa rrJroruocrD B EeM cuavaua y6rr-
BaJIa, a reMllepaTypa MeEgJIacb MaJro, BareM uaqaJlc.E pocr aaa TeMrrepaTypbr, TaK tr rrJloTrlocTr,r.

fluorsocrr MeugJracb B trpeAeJrax rovtn ogroro [opEAKa. B o6qervr 6omruue reMEBIe rrETEa,

o6uapyxruaror reEgeurlrrro ruerr 6onee Er4anyrc rrJroruocrr,

The Change of the physical conditions in the sunspots of active region McMath 14943.
in September '1,2-19 '1,977, by E. A. Baranousky and. N. N. Stepanya.n. - The empirical
moalels are obtained for 20 sunspot umbras. Five of these models represent the development
of one spot for the 8 day period. The models are derived from the wings of K Ca II and"
D, Na I lines. It is shown that the method of the sunspot models calculation using the wings.
of above mentioned lines permits the derivation of spot density with agreeable accuracy.
For the developingspot it is found that at firsL the temperature has been scarcely changing,
but the density has been decreassing; then both temperature and density is increasing. The.
deusity has been changing in the ranges of nearly one order. In general the large darkspofs.,
rweal a tendenoy of having lower densiLy

Mnr npo4ouffiaeM cepnro crareft 11-31 tro coaAarrruo e4uuofi Meronurrr o[--
peAeJreEufi {uauueonux ycnoruft B pa3JrrlqHbrx aJreMerrrax coilHeqlIot anrus--
EocrI,I c rIeJIDro uByrleHufi aBoJrloqlrrr ar(rrrBurrx o6nacrefr.
. -_Ha MareplraJre Ha6rroAenr,rft axrusHoft o6nacrz McMath 14943 n ceur:x6pe.
1977 t. oupo6oaan HoBLIfi Meron trocrpoeur.{.s MoAeJrr4 tr.flrrra uo oAuoppeMeurro,
troJryqaeMbrM r(ourypaM Jrrrurrft Ho, K Ca II u DrNa I.

/ / 
Ha6nrogeuun

_^B cenr.s6pe 7977 r. ua ECT-2 (Auarrlerp rJraBrroro Bepr(arra 45 cu, I : 2l ui
a ltprtucxofi actpo$uauqecmofi o6cepraropurr ilpoBoAr,rJrrrcb ctrearpanrunre na6--
JrroneHtr.s aHrr{BHoft o6racrr4 McMath 14943 Io Me}r{AyHapognoft uporpartaue
ItAIII. Peaynrrar_rr_ua6rrogenuft arofi o6racru Bcemrr yuacrnuHaun uporpauruu
ouy6ruroBaurr r [4].

. AfirusHa.fl o6nacrr McMath 14943 6:,;.rra caMofr 6ommofi o6racrBro HoBolo
qtrHJra. 3a nperrra trpoxolr{AeHrr.E tro AtrcKy oHa AaJra 5 uporonnux BcrrbrmeK.
(2 aanrarra6onrre r,r 3 ua gucne). B nepnrre Arrr{ trocJre BbrxoAa raa-aa nrau6a s uefi 6br--
na 6-non{zrypaq?I.fl. t4.IX ocrroBnbre trfirHa paanoft troJr.flprrocrrr paaAeJrraJrr[cb,
rro B xBocroBoM tr.ErHe 6-xor{rarypaqrr-f, coxpaHuJracB. BcA rpynua B qeJroM rr
roJroBHoe_ tr.ETHO OTAeJTbHO Xapar(TepuSoBaJrr{cb aHoMaJrbrro 6onsmum Bpaqe-
rrueM, ra6nro4armrrMc.E Ao 16.IX.B caHrrMerpoBoM AuatraBorre paAEotrBilytreHufl,
ua4 o6nacruo na6uro4aJrocb EecxoJrbl(o ucToqnrrnoB c paBruqHBrM uaMerregrreM Bo
BpeMeHrr ctrer(rpa u rroJl.EplrBaqIau. AnouaJrBHo H[rBnoe uBilyqeHue B MerpoBoM:
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.Ar.ranaBoHe cBr.rAereJrbcrBoBaJro o pacnoJIoitierII,lrl KopoHaJIbHoft HoHAeHcaIIr{I{

Il rrr.{}r{Hr,rx cJrogx KopoHbI.
Haug [poBoAI,IJIocr $ororpaSllpoBaul{e Ctrel(rpoB orAeJIbI{bIx pa3pesoB aH-

Tr4BHoft o6lacru c t0 uo 2l .IX. O4rronpeneullo Ha oAuH I4 ror lr(e r(aAp rIJreH-

xu (13x18 cu) {otorpa{upoBaJrl4cr, cnegrpr,r B o6ra^cru Ho, DrNa I (III nopx-
qorj ra K Ca I1 iV ,oprgo* cre6rpa, Arrcrepctr.s 0,3 Ahru). O4ua cepraa ua6-

rroAerrgfi cocroflJra w 15-20 paBpeBoB axrl,rBuofi o6lacur. O6uquo [ofiyrlaJrl{cr,
2-3 cepvu ctrer(rpoB 3a AeHb' ecJlrr troSBoJI.rIJIa rloroAa'

@oromerpuvecxar o6pa6orna crenrpoB

flplr {orolrerpr{poBal{Ill{ fiollrypoB nuuuft Ho, DrNa i u K Ca II s u-flrllax
, rr"ooaryrqeuuoft 

-Soroc$epe 
Bblcora qe.ru SoroMerpa urr6rapalacr, paunoft

npl46ru31rre u.rto Ll, Beruslar.Iri Hal4rleHblxero I,IB r,I3yqaeilIr,Ix .flAep TLET€H Ha cneHT-

pe. Taxuu o6paaolr, Hamrr peayJrbrarr,r 6yqyr orHoclrrbcfl H cpeArrrrM sEaseHl4flM

rrJrorrrocTr,r rr TeMnepaTypbr B I{eHrpaJrr,HbIx sacTflx TeHI4 flflreH. fIo taHulr raaue-

perrrr.flM MbI Hr,rsero He Nto?fleM cnaaarb o touxOfi Crpynrype TeHII trflTHa I4 He

6ygeu paccMarpr{Barb AByxItoil'InoHeHr}ILIe MoAeJIr{.- 
Arr- onpe4etreuufl r{oHrpacra rr.EreH 6r,rru c4enaur,r $orolrerpl,lqecHlIe pa3-

peBLI troilepel( AI{ClePCI41I.- Ftouryprr ilu1ufr B HeBoaNryu,ennofi {orocSepe cpaBHI{BaJrI{cl, c AaITHI;IMI{

Apyrr4x u*opou. B qactnocrr{, xoportree corJracug lrartrIrx r(oHTypoB lI'rultlr I(
rroJryrraerc.E c peayJllrarauu [5-7].

iio 
"o"nrpu, 

npaa Co"'rHqa 6r,r.n onpeAeJreH xo4 pacce.alrHoro cBera c AJIIlHoft
Borrrrbt. C1,6560 lo 4300 A on no-rru rle MeHflercfl, a sareM AoBoJIr,Ho pe3Ho Bo3-

;;;;;;r. v rsg30 A paccearrnr,rfi cser rlpl4r{epuo n 2 paaa 6o;rr,tue, rreM y }'6560-e'
il"rrrrrrrru paccerunb.o cBera AJrE HaEiAoro rlflrua onpeAeJIflJIacr, Iro HoHryPY Ho,
'o qeM 6yget cxaeallo Hrlxie.

Br,r.rrrcueHug

,[,la uonyue]rr4fl NroAeJrefi trrrreH MbI uayqaeM Houryprr ]tpr,IJIbeB ,nurtuit

K Ca II, DrNa I lr Ho. IIpn pacuere reoperuqecnllx Rol{rypoB MtI I{cloJIbByeM
rO o6crO.g:reJrbgTBo, qTo RpLUIr.s CI,IJIrIIrIX ,nr.rrutfi O6paayrorCa B TexCJIo-flX' IAe
orrrr,rarecnag rry6rana B r{eurpe nr.rnrafi rIHoro 6onr,ure eAI,I}II4I{Lr (103-106). B arrax
yc.roBr4-Frx {ynHqraa ucroarHunoB S upanruuecnl4 paBI'Ia {ynxqlru [epBI4qIIbIx
rrcrorlrrl,rr(oB .B n ypanrreHllr'r

s (4 : (1 - u) J n 11 r - ,',l)s (t')dt' -l eB,

(1 - e) - Bepo.firrocrb Bbrlr(rrBalru.s HBaHra trpu pacce.ffu.frfr, K - ffApo ypaB-
11egr,rfl. Benrurua B gtn paccMarprrBaeMbrx nur-r.fr. B nh\uefi BaAarIe or(aBbrBaercr
pannoft {yHxqqu flnanxa (c noralrnoft relvrnepatypoft)'

Pacserbr norrrypoB KpbrJrbeB cBoAffrcfl retrepb r( BbrqucJlerrtrm urrrefcuBHocru
shrxoA.ffqero usryrleHur uo {oprrlyle

lS (r) q, (t) * r (f) B (z)l exp Icp,(r)f r(r)]

rAe S (t) : B (t), t - olrrrlecnafl uy6r.rrra B IIeIIrpe [II]IIII{, cPr, - nPo{uns
xoa$$nrluerrra rrorJlotrIellll.s B JIIaIII{II C uop}Il{poBHoft rpvo : \, r (l) - orr.roure-

uue xoacprfuqr{errra HerrpepbrBHoro ilorJrolqeur{fi H xoa{{r,rqlre}Iry rror.rlol]Ie}Irr.E

B i\el{Tpe JILII{I4I4, p : cos $.
l4cro.rlllrnr.r HerrpepblBHoro nofJrolqertrttr - orpr{UareJrr,Hble rroHLI BoAopoAa

r.r itefirpa;rr,Hr,Ie aroMbl N'Ig u Si. flocne4rtue Aalor tsItJraA nopflAr(a IreCHoJIbnI'Ix

flpor{eHroB.
I4onraaarlraa Na paccunrbrB&orcfr AJr.s AByxyposer.rnoft IIoAeJTII aroMa c rIoJIeNr

r{3Jryqelrr.r.fl , coorBercrBylollll'Irr arf{eHTl'rnnofi teuuepatype nflrHa.

(1)

(2)
dt1 dt_t 

-
pJ p'r-l1^,:(

0



.^ Ho-asQuqr,reHrbr HenpepbrBHoro trorJrorqeHr,r.fl Bbrsr{cJreH'r g.na H- tro(l' : 5000 A):
kx(H-) : tuup"l3,14.10-'z + 0,2241@ - 0,011802 +
* 1,775@"t,tt,tza@ (7 - s-2,88.t0+lr)l .1026,

tBI

(3),

@ : 504017, a AJrff Mg I u si I uo [8, g]; rh, pe - arrearpo,H're r(oFqeHrparluff.
tr [aBJreEue.

fiur 9-un-e4eileilv.tt-le paccslrrrlBaJracb uoutrBarprfl B rrpeAtroJrolrenuu JITP.
aroMoB Si, Mg, Fe, Na, Ca, Al, C, H.

Itoa{{uqueEr' norJroqeHu.fl B lr.,*fr.fl.x.D-,, u K - {ofi*orcftue, c [apaMer-
paMu ymupe_Eu.n Arr.n yuP!^n Dz ?, .:-6,!.-101.1.r : {,60.t0-a TB}OOloitz ,rn,
Alrfr rrlanr;v. K ?, : 1,5.108, ?cr: 1,5,10-8 (?/50b0)o,rzu, TD Tar _ paAuarrrB_
uble tr cToJrnlroBureJrblrbre yruupeHu.E cooTBeTcTBeHHO.

Itoa{SuqueHr trorJloqenlln a-Hpune Ho-nrruucJrEerc.E ran {ofirroncnuft, no,
c yrreroM rr mrapaoBcnoro ymraperrufi tro [10], r. e. $ BeJrtrqurau 1., 1., upu6an*
Jr.feTc.E lrEr:

T, : 9,97,70?, ,1", : 2,76.!0-7 ny1, Tmr : 4r0.!Ta nr;
nE: I(OJIUEoCTBo arOMoB BoAOpoAa s 1 cM8.

Iraceneurocrb Broporo ypoBr{fi aroMa BoAopoAa n2ln1 ,',tucilfle,ofr. uo {op-uyue EonuIMaHa (r {oroc{epe {yunqus ncrols,rnor gnr L* paana {y"nq"'uIIna,Txa).

- nog trpoBepfiI{ npaBlilIbrrocrl{ _[pentrocbrJrnu u sbrsucreHuft MBr cpaBur(Jrr(
Teoperuqecftde HoHTypH Hr, D, u-K, BbrqucJreHrrbre AJr.ff MoAeJru reroaor-yqeHrro-ro Uonrqa [9J, c ua6nroAaeMnrMn t5-7] rr troJryrrzJrr[ xopomee corJracue.

Cpanneune reopuu c ua6urogenuanru

,(na oupe4eJreHr{.rl {u*auuecHuax- yc.nonuft B tr.rrrrrax }rbr rrctroJrbByeM BAecb.
BOCHOBIIOMABeJIIIHITI4- D, NaIz K Ca II. Tpetra JIIIHII.g - HC, coyr,.,, 

",u,-unru o6paaoM AJr.E onreAeJreHtr-s pacce.EuHoro c-sera. ,{na cal,rr,rx 6orr*r, rrflrerl
HpErJrb.fl Hcr (Al, > 7,5 A) o6ycnooJIeHbI rlpaxrr4rrecxr,r troJrHocrlro pacce.sr{rrbrM
CBETOM.

Jluuuu D, Na I u K ca II aasuc.Er_paBrr,rqurrlr o6pasor{ or reMtreparypbr rI
trJrorHocrrr - 3To BrilBBaIlo UIaBHrIM o6paaolr relr o6crogreJrbcTBoM, sro s1{cflo
aroMoB Ca II s tr.flTlle He MeH.rlerca (nourr,r Becb KaJrbr{r.rfi naxo4urc.g B cocroffr{rrr4
Ca II), B To BpeM.E-r{aK ql4cJro aroMoB Na I cunsuo BaBr{cr{T u or reMrreparypr,r,.I{ OT trJrOTHOCrr.r. BcneAcTBr4e Sroro rrctroJrbsoBaHrre r{pbrJrreB aay* ,rrrr#'o,
r'r K uosnoJr.fler otrpeAeJrr.rrr, HaR reMtreparypy ? (t), raH , o.rroroocrt ruy1 (r)i
|tg - noflr{rrecrBo aroMoB BoAopoAa r I cn3, T - otrTr4secxaa rny6raua n uerrpe_
pr,rBH.oM c_treKTpe. Taxralr o6paaou, He HyHiHO saAaBarb Berr4cr4Hy rpaArreHra
xaxofi-rz6o uBBeJrrrqr4r{ - T uwZg, Kflr( aro npr4xoAr.rrc.rr AeJrarb trpt4 trrcnoJrb-
aoBarrr.r[ Kpr,rJra roJrr,Ko o4uorl Jrr4urrr{.

Brrqracneura.rl rloxaBaJrr4, sro KoHTypEr r{pbrJrben (coornorueur{e rrrrreHcr4Brro-
creft 4na D2 u K) AoBoJrr,Ho cI4Jrr,Ho BaBlrorrr oT trJrorHocrl.r upnnxrofi uogenu. I{a
pnc. 7 tror(agaHr,r reoperr4qecxr,re HoHrypr,r AJrfl AByx oro4erreft (f, f4, s?dofiirg
r(oropr;rx rrJrorr{ocrr, u 6 paa 60,tr,rue, qeMBApyrorl. Xol rer{[eparyphrBr{oAeJr.rrx
uogo6pau ranr4_rr o6paaolr, .rro6r,r Alrrr lrulrtu D, ua I reopua ,r^rrud.i,o4.rrr; ;;;-
traAaJlr4 4.na o6er'Ix ntogerefi. I(ax ara4no I{B pr.rcyHr(a, Teoperr.rqecnr{e r{o}rrypbr
JruE\tu K Ca II paarl4qalorcfl npld aTolr oseHl crrrrbHo - r4HTeHcI{BHocrb ra3Me-
Hflerc.fi n 7,4-7,6 paa. Taxoe r,rarteueuloe BoBN{o}riHo r4a}repr4rr, r,re roJrbno {o.ro-ailexTpr.rqecxrl, Ho ra na {ororrarepr,raJrax.

Ig prr. 2 noxaaana BaBr4cr{Mocrr, r4Hrer{cr4Brrocrr.r B r{pLrJre K ca II (Ar :
: ?:5 A) ot unoruocrrz uo4erefi (n_pu sr.rxclrponauuofi ,rrlrurr"r"rocrr,r B npbrJre
D, Na 1(ll' : 1 A)). C rlor{olqbro na6-opa^raHrni rpa{unoB Mox{}ro raxoArrrb rrJror-
HOCrb 6rrgrpg, Ho He. oqeH6 rorrHo. ,(na rouuoro onpeAeJreHr4r{ MOAe/rr4, T. e. Be-
JIIrqr'IHrI ! (r) w nu (\), AeJraerc.rr rrocrerreHHbrfi nog6bp enaqenraft'T (t)' u ""1r)Tar{I,rM o6paaonr, qro6rr B HoHesHoM r{Tore rroJryrrr4Tb coBtraAerrrre reoperurrecxr,rx
rA T A6.TTTO4AEMI,IX ITOHTYPOB I{AH AJI-'I JII,IHI4I,I D,, tAH U AJIIT K. B AtOft'"P;,{;A';;
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Puc. 1. Brr,rsnr're rrJroruocrel"r rtoge.reii Ha r{ourypbr r(pr;rJrbeB DrNa rr K Ca II
Cfirourrrbre ,ruHlrr.r: 1 - HrlSHarr flJrorHocrb, ff - sbrcofiafi [JloTHocrL'. I(pyxrlr - Ha6fircAeHufi

Pna,2, Sanlrculrocrr, rlrrrer{crrBHocrn 1(Al,:8,5 A) B RpbrJre K Ca II or rrJrorHocrr,r rroAe-
,lrr (ua to.r, : U,2) gra [.sreH c I{oHTpacrorl 0,2 t.r rtpr,r {lrncr.rponanno}r BHaqeHr'rr{ I,rrrreucr,rBr-ro-
crrr In, (Ai" - 1,0 A) r npst.ro D, Na I

roA6opa }roAeJrr{ cHaqaJra AJI.E Kal{oii-ro saAa}rHofi nrotnocrrr HaxoAlrrc.rr raHoft
xoA 7'(t) , uro6rr Arrff oAHoft rrr{rrrdrr (D, unn l() reoperuqecnr4ft nor{ryp KpbrJra
.coB[aAaJr c rra6JrroAaeN[brrr. ,{ra oguofi Jlr{Hr4r.I 3ro BcerAa Bos^,rorr{Ho cAeJrarb.
Ecnn npu eroM reoperuqecmuft Houryp Bropoft JrrrHrtrr He coorBercrByer rra6Jrro-

AeHr,r-flM, ro Mr,r 6eperr Apyroft xoA rrJrorHocrllt 711 (t) lr norrop.fleM rroA6op T (t).
I4 rax Ao rex rrop, troxa He rrorysuM corJracr4e reopr{r{ c Ha6rroAeHmtruu F,trtt o6elrx
Jrralrtrii. 14arren.s.s KaH BeruquHy relrneparypbr r.r frJrorHocrr{, Tar( r.{ rpaAr.reHr arrrx
napaMeTpoB, MolnHo Ao6urr,c.s xopolxero corJracoBaHr4.fr noHrypoB r{a Her(oropoM
I'II,ITEPBAJIE AJII4II BOJIH. TEOPETTNUECHIIE HOI-ITYPI,I HC' CJIYE{AT trPI'I ATOM AJIfi TOfO,
qro6r,r c r4x floMotrIbro r{ c troMoll{bro Ha6[roAaeMbrx Konrypon Hc. lraxoAr{Tb pac-
ceflHrrr,rfi cBer r{ r{crpaBJrflrr. Ha6ilIoAae},rbre HorlrypLr D, u I( Ha Ha}r{AoM mare
sblr.rcJreEr4fi. PacceqHnr,rfi cBer HaxoArrM tro {opNryre

In- In
A : -- -------- .r-, (4)

I6- ln

Ir, f r, 16 - rrrrrelrcrrBrrocrr{ coorBeTcrBeHHo Ha6rroAaelvlr,re r{ Teoperr4rlecRrre
.B rr.rrrHe r{ Ha6JrroAaeNra.E B {oroc{epe ArIfI KaKofi-ro AJILTubI BoJrHbI.

NIo4erur AoJrlnr{br, r{poMe roro, AaBarr, trpaBlrJrt,Hylo BeJIrrqLrHy no}Irpacra
rr.srHa AJr.E rpex AJrr{H BoJrH (n6.nualr rusufr. Ho, D, lr I(). CpanI{eI{I4e reoperuqe-
cnrlx r,r Ha6flroAaeMr,rx BeJrr,rrrrlH nouTpacTa rlor(aaaJlo, qro B o6;rractr,r K Ca II ner
AOtrOJrHr4TeJrbHOrO UOTJTOtrIeHI{fl B HenpepbIBHOM ctreHrpe, T. e. [orJloq,eHl{e otr-
peAeJrflercrr roJrr,Ko rroHal{r{ H-. Flaflnsr{e B erofi o6,nacrra AorIoJIHI4reJr},Horo rror-

.Jlolrtreurr.fl yBerI{qLUIo 6r,r aAecE' }torrrpacr rrflTlra, Ho aroro rle Ha6JrIoAaerc.E.

Peayurra. nr uayveuufl [flTerr

X,Inr paccuuraJrr{ Tanrrlr o6paaou r[oAeJrr{ pln 20 rr.EreH. ,(;ra xax4oro I4B Irlrx
,6r,r.ir crnpe4eJrerr xoA lg ns t T c to,o. I-Ia pr,rc. 3 npe4ctanneHlr 3rI4 ItpIlBbIe AJIfl
uara6o.nee cra6lrnsnoro r{Apa roJroB}roro fi-qrrra rpyrrtrbl AJr.s paBH],Ix AI.Iefi Ha6-
JrroAeHr4.E. Itax nra4uo Ira aroM pLICyHI{e, c72no 15.IX B u.flrlle IIJIorIIocrbAeIIE,
oro Arrr{ yrvrerrbrrraJracr,. A H 17.IX rrJrorHocrb B Her[ BblpocJra Ha rlopnAol{.
Ipa4ueHt trJrorHocrl{ Hecl{orrt,Ho yrIeHbInI,IJIca n 17.IX. Teunepatypa 12-1ll.IX
rrpanTr4arecnrt r{e Nrerr.trJracrr, a 17 -lg.IX BaMerrro yr,reHbulrrJlc.rl rpaAI{eIIT TeNIrIe-
parypbr.

Ha pr.rc,. 4 uasecenr,r Hpr,rBr,re rrgrreHerlrrfl [JlorHocrrr rr reMleparypr,r c ruy6u-
Hofi Arfl 7 ngep 19.IX (uomepa flAep o6oBHaqeHIJ qn{paulr ua rpa$ure cupaaa).
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tr4crrerefir'Ie rc]Illeparypr,I r'r rrrrorrrocrr{ c pa3tsrrrr.rcrr roJroBHoro rrrrrHa c 12 ,o ty.IX

$mt;T,i,I,il,i;l'JT'J::;i],,l"l.,*'tll;lrpevroJrblrl'Il{I, - pacqcrLl A*I *Ir,:L no [11], trpn,lrlrc H,e-

Pttc' 4' Terrtrcparypa lr rrJlorriocrr, i{Jrrr paBrrbrx Ilar:en, na6,uroAaBrur{xcrr 1g.]X 1g77 r.

frgpa 2;4, ronaroT:u__^r1rrr6onr,runfi rpaAr{eHr rrJrorrrocrr4, Bosrrr,rnJrr{ 1g.Ix.ocrarrnr,re a4pa ua6nroAarrrrc' , purreu.' u, 
"irr"-i:6",-r'- ycr.orlur.rnr,re a4pa,3, 5_- ItllyErILIe .sApa, Bal{errro rreHflrorqr{ecrr Aer{b OTo Arr.s.PaccuorpeHne rpa{zrtoB,..npr{BeAerrrr*n plrc. B ri lt, a,.an;,re BCex ocraJrr,-[IbIx rroJryrIolrHblx rlal'rr'r rpa$rlr{oB Tal{oro rrrrra rroBBoJrtler oAeJrarb Her{oropbletsbrBoAbr.

1. cpe4lr paccMorperrHrix r.ralru rr.flTeH r{ ocraJrrrrrbrx flAep, BxoA.rrrqr4x B oAHyrroJryrerrb' 6r,rnra unrua HaH 60ree unorlrbre, qeM nenoanryuleur.raa soroc{epa,ra^ r{ 6o.nee paape}rierrrrrrre. Itax upaurrr, 6oou. 
";;;'.;"""rre 

_ 6o.nrruueflApa Ir OTAeJILIIT,Te [frTr{a.
2, B 6o.,sutr{rrcrBe cJryrraeB rrprd r{BMeHe,rrrr -E or 0,3 Ao -I lg izs ylreurrua_erc.s Ha 0,3-0,4. Cyuqec,neu'ro^6onr,uufi 

"pr4r"rir-riut.arr", B rllex crrv_
'ra'sx' l'Ia p.Tc.3.nApo roJloBHoro [.srHa oo ro6rrron."""ir-ig-.'fX r4MeJro 6onr,uroftrrlaArrelrr. B aror Aer'r6 0rro pesno BbrpocJro rr HarraJrc.s ero BhrxoA ,na 6_KOH6Z_rypaq,r'r' Itru1e 6o.nr,urnfi rpa4raeu. ,roi.ro, ABa .sApa (z u al ui-"p.orrr"r1"'-r{brx }ra puc' 4. I{an..ynre roBopr4Jrocb Bhrrrre, ,ro 6rrrr, ,oro4'ra flApa, cyqecr-Bylorqr4e Bcero BToport 4enr. Taxuu o6paaou, cpenfi paccr{orpe}rHbrx HaMrrt rr.ErerrHarz^6onr,rr,rfi rpa4r,ren:r rrJrorrrocrrr 6rri y paBBr,rBarorqrrxc.fl tr.flTeH.3. To'r ,r{e Br,rBoA rfo]ri,o cAeJrar' r4 o xoAe reMleparyprr. rrelr cra6nrr,ueerrrrTr.ro, Texr MeHbrrre fllaAIIeHT Ter{nepaTypr,I B HeM.

Br,rno4 o ro*{' rrro c paBBI,rrI4eM lrrrHa rpaArreHT Terftreparypr,r B rreilr yx{errb_-""#lI:,"9"^?.:"^ty:"" s- tt4) rprr r{Byrrerrr.rr' rrrrrerr MeroAol\r npr{Br;rx pocra.raHrrlr oopaaor\r, rrbr Monierr cnaaarb, rrro Her egunoft oro4e.in rrrair, Cnopr,ro rorr' rrro [.srHo [JrorHee rrJrr,r paspe]HerrHee HeBoalryrqer.ruofi u"roc{upii,-"io_BLrAI,rrrot{y, rre r{n{eIoT C}rblcIra.
B sanrloselll4e orNerIIlI, qro rrprrrrerrerruhril uaulr r{eroA rroorpoerrr{., MoAeJrrrrrfrrra no rrorrryp.rr D, Na I rr l( ca lI rr rro*rpac1,y ,irr,,, B HenpcpbrBrro]\rclel{rpe IIa Tllex AJr[Hax Bo.rl]r c vtrerorr pacceflHrroro cBeTa uo Ho #;;;; ;;:l)aBra'[ ce6's' oil 6o'nee vyncrBl'ITeJreH It I'Br]reHeHr4Io rrJlorrrocTr,I B rr.grrre. qer{ trplr-n{eH'EBrrrl{ec.s paHee areroAr{ oll]e4eJreHr{a rro4e.rreit rro Jr\lHr{r{ D, N;i;; ;;#;;;"rprrrrJrery Xltg L
AnTopr'I rpl'rHocfir I4cltpeHHrorc 6.rraro4apuocro H. tr{. paiixonoft ea norroqso o6pa6orne AarrHbrx.

/[exa6pr 1978 r.

5 l[ee. Hpr,rmcrofi odcepBaropr.rrr, T. 62
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Ton LXII, 1980 r.

yAIt 523.75
o cBfl3rr MElItAy r{SMErrEr{r4.flMvr

flpltocTm BoAopoAHbXX OJrOItlfyJIoB
B AHTn4BHbIX OEJIACTfT,K HA COJII{IIE

M. 6. Or.upr,

Izlcc'neponano I'I3l{eIIer{Ire ,Ipxocrr,r BoAopoAribrx (r"nonny.rrou B cetrrr{ rlly,,[ax rrrrreH, [ptrr-
rHaAJleH{arqllx rIflTr'I altrr'1l}Hulr o5lacrsrr. FIa6rro4eur.rrr BrirroJrrrerrlr na xoponorpar[e Iii-lIipuucxoii o6cepnaropnir n Lg74 u 1g77 rr.

lroxaaano, rrro cyu{ecrByror }iollpeJrtl{r.rrr B rr3r\{eHor.rrrflx flpnocrr.r r[:ronny;ron, paclroJro]r{eH-
r'rr'rx I] o6:nacrtlx pacryrqoro rlarflIrrrroro rroJr-fi. Dro ua6.rro4aooao uo prroitHy"rax Han o4noiirpylrILI['IrcrI, ralt ]I pasHI;Ix [p)rIII' yAaJrCIIHbIx ApyI or /Ii]yr.a rra paccroflrrr.ro 4o 27.10a n,u.B ynre paalnrr,rx o6nacurx noppOilrqrlr,I n ocrroBrrol{ rpocJre}nr.rBarorcfl JrrrrTrr, l npe4erax opuoiirpyllllbr I'r ryqilIe Bccro Bllparnerrlr rprr Bcrrbrrlrtax. Crerrctrl r{oppe.rrfi{rrlr aprtoc.leri rregrrercrrlpl'r aBoJrroqlll'r ar{TrrlJrrbrx O6.nacreii. lIo rra6rtroTqenfirru B TeqeHrre rpex 4geii 6r,ua Bat{eqega
xopolnafl I{ol]peJrflql'Ifl apnocteii trcex {.ironriy;non r o6racu.r, rAc lrpoflcxoAr,rJr pocr rlargr,rrgoro
Ilo'tff, Ir yxvArlreHl'Ie Hoppe.nlrqlrii, rioropoe lrolr{Eo o6tscnnts lr;rrr oc.rra6.reurretr rroJrrr [prr
ecTecrsernoii sBoJrroql'I[ altu'trnoii o6lacttr, r.rlu noa;1efic.rnrclr lrorqnoiir ]]clbrrrr1r{. Ilarr,rsr.re
cllHxporrHllx irslrenenrrii flpI{ocrll u o6lacrRx, rAe lrpor,lcxo71r.rJr pocr r{ar}rr,rrrroro rioJrrr, BoB-
r{omHo, cBl'rllereJrbcrBycr o6 oTluonpelreurrorr Br,raoce r{arnr{1.Horo rroJrfl r,rJrr{ ero roayy1qerur,lr xporroc{e.py.

. ^-.9\ Ttr n" PLAGE BRIGHTNESS VARIATIONS RELATIONSIIIP IN soLARACTIVE REGIoNS, by M. 13. ogit,.- The valiations of brightuess in sever spot gloups
belonging to live acl,ive legions arc cliscusscrl. The observatioris u,,e.e rnarle on gre Crimean
obselvator.y coronoglaph ilt !g74 and lg77 .

The collelation il briq'hLness variatiols oI plages sit,uatecl in tLc regions of grorvilg
t[agnelic lield \\'as obl.aincd. Tlris n,as obsclved,irr the plages of one spot, gr.oup as rvel] as inthe dilferent g1'otlps i'emovilrg otr about, 27 .7Oa l<tn.In developed groups cor,relatiols are rnain-ly seen rvithil a spot, gl'oup and lhey are cxplessccl better ciur.ilgflales. The correlations of
brighLlesses are chartging during the activc rcg'ion evolution. Thr.ee days obselvations sho-
$'ed good brightness corlelationsoJi all plages iri the gros.ing rnagnetic lielcl region a1d thei.
decreas that ca[ bc explairrccl by thc fielcl ri,eakeling irr llrc t,ime oi rraLural 

"active 
legiolevolulion oI by tlre sh'ong llarc inllLrence. 'Ihe existerrce oI tire sinrilalaneous var.iaLions ofblighl,tlcss irr l.he legiorrs ri'it,h thc grorvirg rnagnetic lieid speaks i1 {ayour of the sirnul-

'tatieous calt'irrg-otrL oI uragnetic Iir'lcl ol iL's rlisiur,balccs into Lle clrotnosphelc.

tr|[anecruo, r{ro .Epxocrr'r $;ronxy.uoB Tec}ro cBrraarrbr c BeJrr4qr,ruoft lrarul*noto,,o.[.s, Tan, Hanpr,uep, corlrac:no [1] .spHocrr, ,]rro*,,yr*'u .pr4.raon pacrer cyBerllqeHlle]'I Flanp.s]IiellHo[lrII nonn (4o l(ocrr,r]rterrlr.rr BrJarrerrlri 2OO--3OO tci.B [2] 6r,uo orMeqeHo Ha.rrrrqrre B pacryrrtrr,rx rpynlax rrfiTeH rreprro4r{qec*rrx(lrIJrbrIbIX ritnyHtyarlufi apHocrlr {"rrolrxylrrnr,rx yaeJrr(oB, noroprre yg{e rre Ha6-
JrroAaJrr.rcb B c{opMupoBaBrrrr,rxc.a rpytrnax,

I4ay.1s1r^ cB.Eseit_nre)il4y Laorerrerrrrnnr rpr,ocrrr pflAa {toxHy.uor B aHTr{B_uofi o6.iracrr.r r\rorJro 611 4arr AorroJrlrr{reJru.ryro lru{opirri;o"" ee pa3Br{rr{rr.
N[rlorr.rl,ur aBTopa]\{I{ rronaaa]ro, rrro. c)/tr{ecrnyer 'Sraarauecxa.E 

cB.rrar, Meir{Ay
.JIOBOJIT,HO [aJreHo orcroflIrII{rIIr Apyr or Apyra aHrr{Br.rbrMrr o6tacrflul.r ua cotmle.'Tax, a f3l raxas cBrrab 6r,rJra ai*erena'rro BoJronoHrIaN[ ToHKofi ,poroc,tr"pria
'crpyltrypIJ, coeAl'Ilr.rlIorqrau o6nacTrr IIarHlarubrx troJrefi trporl,rBotroJro?r{Hofi tro-
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JrspHocrrr Ha paccrorrHtrflx Ao 300 0^00 riu. B 141 yl(a3blBaercfl, qro peHrIeIIoBcI(a'I

s.|{rrccvr.fr or ar(rrrBHbrx o6Jracreft Ha coJIHqe IIMeer BIIA trereJlb I{JII4 apHaA 
"t1t_1_l:

OTIEOqI{BAIOIIUX CI{JIOBbIE JIIIIHI{I{ }IAIHI{THOTO NOJ]fI II OXBATI'IBAIOq'I'{X trO AJII{HE

;"dd 0"0?i;"izo'iib"o HM. HaMu Aelraercn uorlbrrr(a Br,LnBI'Irb c troN{otrrr'rc {oro-
;;{;;;;; oOprOor*, }ra6Jrro^eHr{fi r,arrsue cBf,eft I\re}IiAy flpnocr'Mr{ {'noH-

KyJIoB,pacnoJlomeHHblxHaKBnpeAeJlaxoAl{ofirpyEnI,IIIflTeII'TaI(IIBpasHI,II
;py;";i. C eroft rIeJIEro 6nn upo$oroNrerpr{po3aH pflA tproxHylon B ceMI'I rpytr-

uax rrflrerl, [prruaAJre]r{arqr{x rrflrrrur,rrurrtono6nacfsu (crr. 'ra6;r. 1]: 3rull,.ouX.,"

ETI4X O6JracTeft cyxaaaur'reMlrsMepeHHbIXysJIOB trpeAcTaBJIeHbI Ha pl{c' L \a - u)"

14ayuenue .frpnocTr.l {noHnynOS npoBoAIIJrOCb no ItI'IHO$I{Jrb}Iai\[' I]oJryrIeH]IbIrI

"" ;;i;;"pu$l Hpuion|noft o6cepaaropu, B rrr,Hlrrr Ho npn xopourrx u3o6pa-

;;r;r;;. rr6rpuno"b oAHo r{ ro ir{e Nlecro 6Jlor(Ry'rra' I'I r'l,MepflJracb ero MaH-

cr,rlraJrbrlafl flpl(ocTE 16r uo orHoIII-elII{Io x cocb4nefi"HeBo3}IylU,eHuoft xpouoc$epe

/n.a. IIpvr uayuerrrr*[oOu,rrt tgli '' rqens'{oto-uerpa Bbll]e,a''r., 13 r'tao6pa-

?HeHr{fl {lonfiy.la rrJroqaAr(y, coorBercrByPqyrO paaolepaol 2",6 X 2",6 na Colu-
q., u goo co6lrtlrfi 1,977 r.- t",B x \",8'-"'Hu]r". i 1i _ d) upegcraureHbr {parrreHrr,r rocrpo_eHHbrx {otouerpnuecH}rx

"p*iir- n"s BornrruncrBa r4ByqeHIrLIx 6JIoItr(yJroB' CrpelHa,vr'r or1{eare,Lr re

xLne6anflrr .rrpnocrr4, r(oropbre Ha6rroAarorcfl oAHoBpel\'IeHHo B HecnoJIbItllx

ffi;;.' Itopprrrqrr r{e)flAy rr,rleHerlrlft}fl{ .flpltocrl{ HaE{Aoft trapbr {rlor(I(yJroB

Bbrrrucrflrr4cb B ocHoBHoM rrpn cABrr.ce "o "pr*-"*r, 
fo, p-annou 

"I1"i11Y:Y:t {Hli
aoorrrt 19.IX cABr4r 6srl-paneu 2 mln). PaCserr,r 6ltrrn sbIuoJlHClIbt Ha ''jt;,l\t
OC-fOZO. paccnnarpunaJrrrcb Jrrlrub re r{aHcr{NIyMbI, rAe Ho346rrq}leHr-loppeJIflql'Il4

;;pr;;";A"" ;16'r;;;;;; B,aqeHrrn r' r\Irn vpoBl. slasuMocrr'I 0'02'
Ilpegcraane"rur"-"u 

-prc. 
7, a lpyrtrbr osib, 83 u 85 (5.VI L974 r') arnnrot-

cfl MoJIoAr,rMrr, pasBr{Baloq6*rc". oulr pacuolo)I(egll Ha paccToflHl{I4 npl4l[epHo
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HoMepa yBroB

(5.vr 1974)

PaccroEslre
MeE(Ey YSJra-
IIr{, Tblc. filI

r' (ny.resofi cAsr,lr
BO BPeMeHII; /':0,:0)

0,55
0,46
0 ,40
0,45
o',!o

(cgnur no Bper{elu
6 rtun; r' -- 0,32)

0, 51
0,45
0,40

1-7
1-9

2-4
2-5
2-6
3-4
3-5
3-6
4-6
4-5

0,4
0,7
0,55
0 ,50
0,45
0,45
0, 75
0,66
0,5
0,6
0,76

5-6
D-6
7-9
B-9
5-8

3-9
4-9
6--9

/,2
I4

It

16

JtL

.16

/,2

/'4

14
12
/R

/,4

l6
14

l\,f?^ 6V2* /o^ /8 2f
Pue. 2. I(pr.rnr,re r4sMenenrrfi fip(ocrer-I no {nonnylax
a - 5.VI 1974 r.,

r34

255
265

1.6

16
17
19

I

17

26'1.

ttt

5
269

13
5

264

25,lO4r{M[pyrorApyra fl, cy!,t1 uo Huuo{ulbMaNr, coeAr.rr{eHr,I Cr1a6blMtr, Itroqno
BarbIMr{ S;roxHylaurr rr xpoMoc$epurruz BoJIonoHqaMr4.

(Dloxnynr,r 2-6 
"pyulrr 

83, pacnoJroxrerrubre y ocEoBauuft crcreurr apoqEbrx

Bo,IOHOHeI{, t. ". "o"ruanO 
[6]'S' O6JraCru pagryqelo I'{aIIII4THOIo uona, o6na-

py?nuJlu AoBoJIbHo cI4HxpoIIHLIe none6anufl flpl{ocrl{. [toa{rpr'tqtleurbl l(oppeJlf-

fillu npune4eur,r s ra61. 2. O6paqaer Ha ce6fl BIII4MaHI{g ro o6ctoxreJlbcrBo' qro

"p"oaiu 
yaJra 1, po".rooor*a*1uoro B o6racru pacrynlero S-non'fl B xBocroBoft

"irr" "pyrru, 
83,'npaxrruec6r{ He r(oppeJrr4pyer c flpnocrflMr{ yBJroB 2-6. Ho

oua o6napyxrlrla HerlJroxyrc HoppeJrEr{r{rc c fpr(ocrr,ro yBJra 9, paclloJloE(eHHoro
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B o6ilacru pacrytr{ero N-no.us rpyflrrbr 85, u cla6yrl noppeJrflrtrr4ro c rpr(ocrbro]
yata 7 s o6racru S-uor.s. Itponre roro, Henoropyrc HoppeJrflqr4ro c. flpfioc?bm,
yala B rpytrnbr 85 nonaea"nr{ yBJrLr 5 u 6. Cle4yer cr{aaarb, rrro Hal{eqae,TctrTafi)fie.
r(oppeJlflI{r{.fl co cABr{roxl Bo Bperrerrrd B .flpnocrax r{ecr{oJrr,Kr{x $noxHyno;r o6eux
rpytrtr. Tax, Rpnocrb yaJra I Hopperupyer c rrpnocrflMr{ vBJroB 3, 4, 6 npr4 cABrr-.
re s 6 unu (cu. ra6,rl.2), rrro I\{o}IiHo o6'r,scnurt pacnpocrpaHe}Ir{e^{ noa6ym4euranr,
ras o4uoft o6lacrn B Apyrym co cr{opocrr,ro rpr4},repHo 740 xm/c.

,(lx 2-ro I{HrepBaJra ua6nro4enlrft 5.VI (cnr. ra6r. 1) gauuue s1eor, He rrpw*
BoA.trTcfl IIB-Ba yxyArrreFrrrfl naqecrBa uao6pa]HeHraa. O4nano Mo]r{Ho or}rerl{Tr,,
qTo I{ B STOT ITepIIOA IIIIeJII{ N{eCTO r{OppeJrfqr{fi, aHaIofnsHbre o[trcaHHr,]M.t{to nacaerc.rr lraJreHbnofi rpyuurr 85, uaxo4usurefic.E 5.VI s craAr{r4 o6pa-
aoBaul4fl rrop, ro xor6 flpnocrlr {;romnyroB r{ r{x Slyxryaqlla 6:';,lw ne6otrrurt*
MI4, Ho orrr4, KaK ra rfnoxHynbr rpynnbr 83, o6uapyE{r{Jrr{ cxoAcrBo Me}r{Ay co6ofr-
Ha prc. 3, a upune4euo HecnoJlbno [pr{rrepoB npooo-HoppeJrflrlrror{Hbrx {ynn-qufi, nrrutrcJreHHr,rx gnr co6rrurft 5.VL

Tanlru o6paaorr, SnoHx;r1611bre yaJrbr, pactroJrolr(egHbre B o6nac:rsx nportr-
BOrrOJIOxHOfi UOnApUOCrr4 B paCTyrrIrIX rpyrrrrax rrflTeH, tronaSbrBalor KaH oAHo-
BpeI{eIIHLIe, TaI{ I{ C HeHOTOpLIN{ CABI{rOM BO BpeMeHIrt LIsMeIIeHI4fl CBOI,IX ApXOCteft-
3to uoxret 6r,rrr, sr;rgsaHo B o4Hrrx cryqaflx oAHoBpeMeHrrr,rM Br,rxoAoM Marnr,rr-,
HOrO rroJlfl B pacTyql4x rpyfiIlax uflTeH rr B Apyrrrx cJryrra.Ex paclpocTpaHerruer\G'
noa6yxgennfl BAo Jrb cr{JroBr,rx nuuutt Mar}rrlrr.roro troJrfl .

Otrteqennas cBflBE, .rlpnocreft SnoHHyJroB, pacfioJro]r{errr{brx B paBubrx rpytr-
trax IrflTeII, oqeHb HarroNrr,ruaer.gBJIenrae cI{N{rarusecxr4x BcIrbIlIeH. fIo-nuglr-
MoI\{y, [pupoAa orr{x .rrBJrer.rlrfi o4ua r4 Ta ?fie, Cue4yer BaMerrrrb? qro flBJleurle.
cl{HxpoFrrrbrx r{ cABrrr{yrbrx rro rfaee raaueueurft npmocrefi slonHyrroB, pac]rG-
Jrox{eur.rbrx B paaHbrx ar(Tr{Brrbrx o6racrRx, 6r,rno otueqeuo paHee r [7].

Paccuo:rpr,nr Aa.rree rpr{ rpyrrnbr rrflreH 7 .yII 1974 r. Oura pactro,Jro}Herrbr E
AByx aHTI4Bnrrx o6nacrflx rr B orJrr{qlre or upeAbrAyqero crysafi rre rB'Jr.Eroirc.E'
HeAaBlIo poAl4Bllrr{r{rrcfl Lr erqe pacryrqr{Mrr. fpyuur,r 95 u 96 trpr4rraAJrefl{ar o4noft'
axrr.rsuofi o6;rracru (puc. 1,6), recuo cBflBaH;r r{ex(Ay co6oi.t {loxxynalu{ r4 .Bo'
JIOITI{aMI4 I{ HaXOA-ETCfi B MaHCI{r\(yMe CBOOTO paBBLITI4E.

Ipyuua 98y4a.rrena or rpyntrr{ 96 npunrepno tra27.10a xnr. 3ro rorre yxe
paaBlrBmaflcfi rpyrrrra, Ho B [epuo4 na6;nro4eulra [po[cxoAlrJr eqe pocr troJr.E
B ee IlelrTpalr,uofi qacTl4, o qeM cBr4AeTeJrbcTBoBaJrr4 apoqHbre BoJror(oEqa, pacrrG.
JrolI{eHHbIe BAecb. O6e axtrasHrre o6,ractu coeArrrrenbr Me]r{Ay co6o.ft cucre}rofi
xpouocSepnbrx .BorronoHeq rr c;ra6rrura $ronHy,raura.

t-2
t-3
l-/+
3-4

17

tt4
51

0 ,50
0,39
0,26
0,34

9tr

4-5
7-8
1-5

7l
,1,
20

143

0 ,30)
0,55.
0,29,
0,40.

B rpyuue 96 upolrcxoAurr,r noflprraqutt u BctrbrrtrKrr, noropbre conpoBolnAaJrucb.
trorrpqaHr.rflMu {.[oxny"non B rpyiltrax g6 n gB, xan o6 eroM cBtrAereJrbcrByror
{r,lnultr, roJIyqeHELIe n l(prrrrcxoft o6cepnaroprrr{ B reqeuue rrecr(oJrbntrx guefi.
Ha puc. 2, 6 lpegcraBJrella uacrs rforouerpnuecnoft o6pa6orHu $nonHy.ron erux
rpytrr ea 7,VII 1974 r. Itoa{ftuqrer{rbr nopperrflqrr,r Aarrbr s ra6n. 3.tr{arpaSu.-
r(oB BrrAHo, qro rIpI{ tro.EpqaHr,rl{ pn4 {nyxryaqraft spRocru trpor4cxoAtrJr oErro*
BpeMeHHo ro SnoHHynax rpyutr 95 lrg6. 3ro me ua6nro4arocr, I-Itrprr 6onee uo.s4r
ueft-scunurne B rpytrtre 96 (rpa{unr{ BAecb ue rprno4arca).

O:ruocurerrno yAaJrer{uoft rpyuuu gB cregyer BaMerfirr,, rrro yrpe'}rnre
ua6.nro4enur (cu. ra6;r. 1) He BbrflBrrJrr{ xoppenaquft apxocreft ee {,noxxyloe
(pwc. 2,6). Ho 6onee uoa4urae ua6rro4euraa o6uapymlr.nu Hopperrflqur) EBMeEe-
rruft .npnocreft {roxnytos 6 u 7 c xoa{{raqtreHroM KoppeJrffqur 0,56. Ec;rr ara

Ta6rnrIa 3
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Pacctongue
Me?r{Ay ysJra-
i\{I{, TblC. HM

r (HyreBoii cABr4r Bo
BPelleHIl; r' :0,2)

EToMepa y3ron
(7.VII 1974 r.)

PaccrofiHtre
Melr{Ey ysJra-
MU, TbIC. fiM

r (ny,:reroii cgBrrr Bo
BPeMeIIII; r' :0,2)

HoMepa yaroB
(7.VII 1974 r.)



crIHxpoHHBIe ftoile6aullfl flpItocTLI o6yc;ronreubl pocToM MarHurrroro uoJIE, o qe]I

cBrI,qeTeJIbcrByloT apoqrlEre BoJIoROHqa, TO, BOBMOII{EO, HetrocTo-gHcTBo I(oppe-

JIEqIIft EpI(ocTII BAecb oTpaffiaeT AI{cHpeTHbrft xapa1rep BLIHoca MaIIITITESIo

IIOJIfl.
Tlurepecno, qro B cJlyqae co6blruft 7.yII 1974I. flp11ocr1I {lonny;ron o6eux

aHrI{BHbIx o6naCreft He I(oppeJII{poBaJII4 Me}HAy co6oft B o6a [HrepBaJIa Ha6IIo-

neHl{ft B orJIr,rql4e o, .oOutrrt 5.VI 1"974 r. Boeuoxuo' Dro pa3ruque o6ycroB-

.rret o ,"nn o6crosrenscrBoM, rITo Ha6rloAellr4fl 5'VI orr{ocflrc'fl r( trepr4oAy oArro-

BpeMer.rgoro pooTa MarHr{rHoro troJrf B o6erax rpyntrax rrflTeH, a Ha6rroAeHI'rrI

7.VII - B oc;oBHoM K nepl{oAy MaKCIINIaJILHoI6 paBBrIrI4.fI lpytrtr, I4 3ro cI(aBr'I-

Baercfl IIa cBfS.fIx MelI{Ay ylareH}IblMrl rpytrla]IjI IrfreH'-
Teuepr, paCCMOrpr,rM 6o;Eruyrc aI(TI{BHyIo o6,1acTb, HaoJIIO,qaBIIIyIOCfl B CeI{-

rx6pe tsll i.34ecr-ua paccroflI{I{Ir npr4Meprro L'I}'-H.rrApyr or Apyra pactroJra-

"urr'r"u 
rpyuurr 98 u99,"lrecuo cBflsaHgble MelI{Ay co6oft.{nonI(yJIaMII I{ BoJIoI(oH-

rIaMIr. 3ta o6,tacrs 6rrna AeraJlbno rccoe4ouu'a n-[10], rAe orMeqeHo' sro o6e

upyilrlbr rrpeAgraBJ1Hrot co6'oft egur1nrft I19MIIJISHC. B aana4nofi qagrl4 aItrI4BIIOft

o'6ru.r, ,i iA.tX paaBr{rrocb HoBoe N-uone (cu' puc' t)'

48

44

0

44

0

44

-24 -20 -/6 -/'.Z -d 'i 0 4 B

Fuc. 3. fI prarteplr fi pocc-fi op lle JrEI{IrorrHLrx {ynHqlrii
o- 5.VI 7971 t.;
138

-4,1



f[ra raay'1s1rr.rs 6r,urn oro6paHbl (r;roxHynr,r, pacnoJroirieH]rr,re rrl{errHo B arofi
alacrlll o6racrl,l. Onlr _ua6lroAarl,icb 16, 1B u 19.IX. Ife6o.ur,ruoe rrofrprrfllrr{e,
16.1X^ (Iraua;ro Ir 7lr02m) npolcaorxJlo oAFroBpe^{curro Bo BCex SJioxrtyrax (crrr."
puc. 2, a). rlt;ryHryaqr{r,r apr{ocrr,r trenJroxo }roppeJrr,rpoBa.,rr,r rie;ri4;, colofr.. Itda$-
$uqtlenrrt I{oppeJlr{I.(I,1I,I rpI4IreAelrbi n ra6rr. 4, uprnuepr,r Hpocc-}roppeJr-rrr{}ror.rshrx
@yurqufr ror(aaanbr ua pr,rc. 3, 6.

Ta6;ntrrla 4

HoMepa y,lf,oB
(1t.IX 1977 r.)

1-6
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4-5

-/2 -e

6 * 16.IX 1977 t.;
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-20 -,/6 _/Z _B _/
pIIo, B. (okoH.raHr,re)

c - 18"IX 1977 r.
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floxpuauue 18.IX (uauano s 6h08-) rarll{e trpol4somJlo cpaay Bo Bcex SnoH-
ftyJrax, rr cr{Jr},}ree BCero oHo 6rrno s yaJrax 1,4,6,7, uara6oree 6.nuaHux I( JIITITI{II

paaAeJra lroJl.flpHocreft (clr. pac. 2, a). flpaxrrauecrl4 Bo Bcex {JIoltry.nax_(r<porue
inerru cr,a6:,;rx-2 u 5) na6.nro[a.,rca p.flA cLIHxpoHHbIx BcrIJrecHoB .flpltocrra. Vse.n B,

paclroJrolr{eHHr,Ift HecfioJII,Ho B cTopoHe oT paBBI{Balorqeroc.g N-uo;ra, or(oJro

6orr,-o"o rrflTrla, no.rlprlaJl rIoBAIree. Boslrolruo, DTo cBflSaHo c reM, sro 6rua-
.lrelr{atqee rr.flTHo xapar{TeprrsoBaJrocb cr{Jrr,HbIM Bpaq,eHlreM, B l(oTopoM rIpr4Hr{IIaJIr{

yqacrr4e r4 xpolloc$eprllle crpyl(rypu [10J. B ra6n. 5 upraneAenrr Hoa@uqI4eIIrbI
fioppeJrflr{ur.r orAeJrbuo AJI.E IIepI{oAa troflpqaHlaa (6n34m - 7h!4^) u 6onee cuo-
nofiuoro repr4oAa (7n14m-Btt29m). Ha puc. 3, 6 upeAcraBrIeHI,I npIIMepLI Kpocc-
nopp€Jr.flUr.IoHHbIx {ynHqufi .

HoMepa y3roB
(18.IX 1977 r.)

'6h}4m-7hl|n
t-2
1-3
1 --4,-L
:)_4
.4-7
.,i)-D

P accroflHue
lle,fiEy ]-3JIa-
i\Ir{, TbIC. HIf

r (EyfleBoir
cEBr'rr Bo Bpe-

Mesu)

HoMepa yBroB
18.IX 1977 r.)

7h!4^-8hzgm
t-4
1-5
t-7
1-8
4-7

P accroafiue
Melr{Ay ysJla-
lrlr, Tblc. HII

r (HyreBoii
cABur Bo Bpe-

lreun)

44
58
tt lr
ID

t)J
qa

(r':0,36)
0,60
0,45
0,50
0 ,60
0,46
0,4s
0, 50

44
95

126
26
q1

(r/:0,32)
0,4t't
o rtrb
0 ,40
0,42
0,50

19.IX rpytrtra 98 yme BaMerrro ocra6era [11]. Ha6lro\envr.fl., rraqarhle, K co-

,flarerrlrro, trocJre Mar(ctrMyMa Moqrroft BclrbrrtrRl( B rpytrtre 99, o6uapyxtlrJlr{ yxyA-
,meHrle ,KoppeJl.flI{I4ft:flpHocrefi Bcex {JI0I{RyJI0B IIo CpaBHeHIIT C trpeAbIAyIIIIIMI'I

nrrflrlru. fi.in sulrro ua !uc. 2, d, o\eni fipItIIIMII 6ulu lumr, yBJILI 1 u 4 (xoq, flpltg-
ary u lysJre L,^"rr- yer,a 4 [peAcra;Jreu rre troJruocrbro u3-3a trepeAepffier() .

rocratr,ntre .S.noxxylrrr MaJro rrBMenuJrrt cBoro .flpr(ocrb Aarr(e Bo BpeMfi BcrrbrlrrHI{.

Bcu.irecr apxocru 
-s 

!2h!0^ trpor,raomeJr oguoBpeMeHrro Jrrrrtrb n 6nrasxux yBJIax

1,2,4, a 61o.nee rroBAHeMy rrMtryJrbcuoMy troflpqaulrro B o6Jracrl4 yaJra 2 coorser-
crBoBaJra Jrr4rub HecrrJrruaa {nymryaqu.fi Epr(ocrrr B yBJre 1. Brrsraclenr[e Hpocc-
(oppeJrflrlrdft.agect oqeHb HeyBep.eHHo rrB-3a roro, gro HaqaJIo tr Mar(crrMyM Bclrbrm-

*, ," Ha6ilroAalrrcr. Morxu-o nilmr oruertrTB noppeJrfirlrrlo flpr(ocrefi {roxnyroB
6 v 7 1r : O,SO D.pi' i' 'r- 0,30).

I4rax, npl4 poc;e N-nols B 3atraAnoft qacrl{ paocMaTpl4BaeMofi aItrI{BHOft
,o6nacrra JrMeJrrr Mecro cr,rHxpoHHbre rIBMeHeIlufl gpr(ocrr.r BCex pactrpJloll(eHH_brx

,qA*ou,S*ortx;uon Haft B o6;r-acru S-, ran u N-uo,ns'(ua6nrogeuu-s 16ru 18.IX)'
.9ro arra.torrrqgo roMy, rlro na6rro4aro6b B paaBuBaroq,rrxcff rpytrtrax trflrer{
5.YI 7974. r. i

Ho 19.IX upra na6lroAeHr,r.Ex trocJre Mar(clrMyMa uoqnofi BctrblltrfiI{ flpe]fiHr{x

ir(oppeJlflIll4fi yXe ner. BoSMor{tHO, OTo.'hir,rlocr qJIeACTBlIel\'f trpexqarqeHl{fl BAecb

pocTa Marglrrlroro troJrfl rrpq ecrecrBerruoft anonroqura ar(TuBlroft o6nacrra I(JIr( pe-

:ByJr[,raTOM peBHoIo OCiladIeHIlfi troJIg trOCJIe Uoq,nofi scu],runla.
" tr{ru*, -oirrouor" peayJrbrarbr uayqeuu.s rpxocr.eft B.oAopoArr},rx'.S;roRHyroB

!B Hecr(qJILXrax axruBubrx o6Jlacrfx TaKoBbr.- -i- 
ar*ecrByror noppeJrsqur,r Melr(Ay r{BMeHeHlI.EMrr .flpnocreft {,noxrylon,

-pacrroJro?fieugbrx B o6lairsx pacryrq,ero MarHrlrHoro uons. 3to BaMeqeHo tro

.6.rroxHlrnau, [pr4gaAJre6aq,rrM KaR OAnOfi ppyilIe uflTeII, TaI( x pasIIbIM lpyutraM.
^ t2. B yme paanrarblx rpyrnax urreH r(oppeJrflI{uld rpnocreft S.noHxyron r4Me*)r
-Mecro rrpanTl4rlecrtu T9JIEKo B trpeAeJlax o4uofi rpynnbl. Orrra oco6enno qeT6o

Esrpalr(eHbr IrpI4 BctrLIInHax.--'i: Itopp"rrqru aprocrefi {rorxy.ror s arruigoft o6nacrz He ocrarorcfl He-

MBMSTTH6IMII. Tan, Ha6IIoAaIocb IIx SaMeTHoe yxyAIIIeHI4e' qTo' B6BMO'I(H6' flBE-

Jrogb peByJIbTaToM I{JII,I ABoJIIOqIIU aKTI{B}Ioft Ol,IraCrm, I'IJII4 MOtq,HOft SCIIUffiXU'

?16,crasaggoro Bbrlrre MolI(Ho BaI(JIIoqtrrb' qro xapagrep RoppeJIEqufi apHo-

crefi,{lommy;rrin rax B oAIIoft, raft I( B paBIIbIx rpytrtrax trflreu recgo CBflgaH co

NL4O

Ta6rr'rqa 5



,craAr,reti pa3Brrrrlfl aKrr,{Brrofi o6tacru. Ha6.nrcgaeubre cl4l{xpoHEbIe lISN{eHeI{rrn

-apHocreft s o6iracrsx, rAe rrpor.rcxoAr,rJr pocr llal'HlrrIroro troJIfi' BoBNIolHIro, cBI[--

,qereJrbcrByror o6 oAiroBpelreHHor[ Bbrrroce rfarHrrrlloro troJIrI I{JIId ero Bo3}IylqeHr{tr

n xporrocSepy.
Itloirrrru"riritrte 4o6anutb, qro BbIIIoJIHeI.IHafl o6pa6orxa ua6.nrcAeuIaft uoHagaJIa

BoBr[o]r{HocirL r,rccJreAoBarrr,rfl oco6e}rHocrefi paBBI4TIlfl aHTr'IBr.IbIx o6nacrefi rIyreM

ua;rtjgHrm uallenenufi t{pnocrefi nx 4ron}tyfloB."flpuuorry rly6onyro 6.narogaprroCrr A. E. Cenepnouy, T' T' [aoy rl

B. A. I(otooy Ba qeHrlr{e 3a}re.ralrrr.fl no pa6ore, a rar(E(e f. A. I(oanosoft aa Brr-
qrcreuufl rra JBNI.
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AltAIEMVrfl, HAY}t CCCP

I,I 3 BE C T I{ FI I{PbI}IC H O],1 A C TP O (D I,I 3 ],II{E CI{O fi O F CEPBAT OPIlII
Tou LXII, 1980 r.

vAtt 523.75,

ABIIIITEHIIE IIflTEI{ I,I BCIIbIIIIItA 4 I4]OJIfl 1974 r.

A. H. Ba6rtu

Paccuorpennr oco6essocru ABz?r(eEtrff trEreE B pafioue 6 uarsursoft xor{zrypaquu ar-
rrgsoft o6tacrrMcMath 13043 Eanaryue Bcrrnmnu 2B 4.yII 1974 r., gaumeft oMtrccun n 6euonr

csere. Ba hecr(oJrBr(o qacoB Ao Bcrrbrmatr oAEo EB E[ep Eatrafio yAaJrffrBcf, ra o-xou$zrypaqrau
co cnopocrbro )300 irr/c, c uo.fiBJreEueM BctrErmru aror rlpoqecc trpexparuJrc.E

Ilponegeuo cotrocraBJreur[e rroJro]r(eEur x4pa 6enoft BctrEImHr[ u MaRcEMyMoB cBeqeEua

BctrErmRtr n Ho u HcE -l- t A. O6rapymeuo, qro EApo 6eJroft Bctrhrmfitr Ee coBtraAaer Ee roJrbxo

c MecraMtr Mar(cuMaJrr,Eoft apnocru BcrrErmr(tr n Ho u H,o -|. I A (oootnetctryroqtre paccrogutrE'

-!,!, w 20"), ro tr c Mal(crrMyMaMtr ,Ipnocrrr 6uamaftmux yBJroB B H* z Ho -|. t .{ (coorsercrB}-
roqre paccrosutrE or(oJro 4"). Vraaaunoe EecoBtraAentre Ee uomet 6nrr cJreAcrBrreM sucorsoft
crparu{axaqrru, rar( rtan o}fitrAaeMoe B Tar(oM cilysae cMeqeErre EecoorBercrByerua6aro4ae-
Morwy.

SUNSPOTS MOTION AND THE FLARE ON 4 JULY 1974, by A. N. Babin - The pecu'
liarities of umbrae motion within 6 magnetic configuration of McMath region 13043 before'
the flare on 4 July 1974 with white light emission are considered. A few hours before the
flare one of the umbrae started to emerge from 6 configuration at velocity a ) 300 m/s' After
the flare appeared, the process stopped.

The exact position of the maxima of Ho and (Ho 
=1 

{ A) flare knots and the brightest
core of white light flare are compared. We have found that the white light core did, not coin-
cide with Ho and (Ho, * t A) flare maxima (the distances wers -11 and. 20" respectively)

ancl with the maxima of the nearest H, and (Ho t I A) flare knots as well (the distances-

\tato n4t'respectively). This difference'in the position can't be explained merely [by the
vertical stratification of emitting region, sinco [he expected displacement doesn'L coincide'
with the observed one.

.Hecuorp.a ua ro rrro rrMeercfl y,fie 6onee Aec.ffTna Ea6rroAenufi ncriumert
s 6eroM cBere [{.-5], osu ocralorcg oAIruM trB peAqafimux Ir MaJrouByqeuubrr
EBJIeErrft Ha_ CorHrIe, IlMercquh{, fiar( troJraralor, trpflMyro cBgBb o EeretrJroBbrMl[
trpoqeccaMtr, trpouoxoA.Erq,uMr{ Bo BpeMfi coJrHeqHbrx BorrbrrtreH. floerouy ilro6Ero
oBeAeHrrfl ftaH o caMlrx 6e.lrux BcrrbrrrlHax, Tafi u 06 anTuBHbrx qeETpax, B KoTophlx
oIIu trporrBomJltr, trpeAcTaBJIffIOr UHTepec.

Snecs 6ylyr trpeAcraBJreubr Hexoropbre peayJlbrarbr o6pa6ornlr HaIIIux Ha.-
6nrogenuft alttnsHot o6uacrz Max-Mac-13043, r l(oropoft 4.VII L974I. trpollao-
IrrJra Bctrbrmxa 6arra 28, Aasruas aMllcculo s 6eroM cBere.

1. Ha6arogenur

(Dororpa{rn lenoft BctrbrrtrItr4 s 13}'56* 6rrna uonyuefla ^Ira-crauquu [rrona
o6cepraroipri 4e6peqeu, BHP (Xo : 5460 A, AI : 100 A t6l).

f(lruocrelrxa axTr,rBnofi o6nac'ru B cBere .H" (c BbrxoAoM B ltpbrJrsfl 1rfrHvu.
BtrJrorb Ao Hcu :L I A), a raRrfie B yBnoM yrlacrHe EelrpepbrBlroro ctreHrpa trp,_olo]

ArrJracb r I(prrucxoft acrpoSuarqecroft o6cepraropntr Ha Kopouorpade I(I-1
[7] (Ruaruretp- o6benrr4Ba reJrecxotra Do6 : B unu 2L cv, AuaMerp-r.qo6pameuur
Corn{a D61 coorBercrBelrHo 5 un:al2,5 cv, {ulrtp Halle, Al, : 0,5 A,'Iactota
creMrr4 2 ita 4 xagpa/naug, trJIeHHa (r,rBotraHxpoM) lBD). 4.VII ua6iuoAerrtrfl trpo-
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1. OcrrosHne ,rApa, o6paayroiqr,re d-MarrrrrruyIo ttou(br,Irypaql,Irc, LI rIoJIoEteIrI{e Ilerrrpa
,P, r: paanr,re lloller.rrbr Bpol{curr

Pac. 2, ?IsMereuze co BpeMeqeM paccroflEtrff .R agpa P, ot ero [epBouasaflbEoro rIoJIo]fieEI4E
uo rra6JrroAeEuEM B Hcr +1 A

igonxalracr c 6h02m Ro 15n13m UT c uepepbrBaMr,r r,rB-Ba o6JIar(oB. ItaqecrBo r{ao-
6pamenufi or yAoBJrerBopureJrbuoro Ao xopomero. B reqenue [H.s B anrl{Brroft
o6nacrra 6rrnu aapeurcrpr,rpoBaHbrABe Bctrbrrrrnu (tB: 6b5'ln-7b45m;2B: 13t'52*-
l5ht2muT) rr HecnoJrbr(o cy6Bctrbruren. O6e BctrbrrtrHtr trpouaorlrJlr4 B xBocroBoft
qacrrr MyJrbrrrtroJrfl prrofi rpytrtrbr trflrerl B o6ilacTr.r 6-rou{urypaqrrll MarHrrrHoro
trorrfi u rrocvilv. BBpbIBHofi xapaKrep. Hoop4uuarbr trepBoft BcubrltrHlr I : 14o S,
l, : 05o W; nropoft Bctrbrllrnlt e : 16" S, l, : 08" W.

2, flnraxenue rrflTeH

Vxe upz trepBoM oBHaKoMJreHrlr4 c rra6JrloAareJrblrbnvt MareprraJroM, uoryseH-
rrbrM B Ho -l- 1 i., 6pocaercfi B rJraaa BaMerHoe B Teqeurre Arr.fl rrsMerreuue xou{u-
rypaqurr tr.flren. Tanue rraMeHerrr{.a rrMeJrr{ Mecro B o6racrr4 Rafi Jrr.,IAr4pyrotrIux,
Tar( rr xBocroBbrx tr.sreu. B repnonr cryqae ycJroxrrreHrr.rl Marrrr4Trroro rroJr.fl He upo-
r{cxoArirJro Id He 6buro yc]iIlrelr,]I1rfl. ar(rr{BHocrr{. tr4uaA Haprrrrra ua6rrogaerc.E y xBo-
croBbrx trflreH B o6racrrr o-uaruraruofi mou6urypaqul(. 34ecl x4pa xnoctonoft
rroJr.spr{ocrrur F1 m F2 (prac. t), rpaHr4qalque c 6orbilIl4M.flApoM Jll,IAupyrcqefi no-
Jrflprrocrrlr P1, o6uapylnr4BaK)T MeAJreHrroe ABrrlr(eHrire Bor(pyr eToro .EApa B HatrpaB-
ileF,:/;vr 3atraA - ceBep-- Bocron. Ha romuoft rpaHr,rqe P1 a4po xsocronoft ro-
JrgpHocrn F3 Anrarxerc.E B trporr4BorroJroErrroM rralpaBJrerr[I4' BTopra.Ecr n yaHraft
rrpoMelr(yror{ Me}r(Ay P1 u te'orbrrrEM .EApoM JrrrArrpyroq,eft uonapuoc'tzr P2 fr.
((oroABlrrra.rr troclreArree. Tllrenno B groft o6nac:rra 6rr.na cocpeAoroqeHa ocrroBHag
aKTrrBHocTb B Jrr{rrr{rr Ho n rpyune, rrro rraxoAr4Tcfi B corJraclrlr c pe3yJlbraraMn
MHOr.Irx aBropoB o cBrr3r{ Bctrr,r[reH c 6uctprruu [epeMeqeHrr.sMrlr tr.EreH t8-l{].

9ro6u cocraBr,rrb rrpeAcraBJreHue 06 r{BMeHeHr{.Ex co BpeMeHeM cr4Jr, Br,rar,rBa-
rotru4x ABr4E(eHr{e trfireH s aroft o6.nacrr,r, 6rrro pemeuo no4po6nee r{3yqr{Tb ABu-
?fieHrre agep F, ra Pr. Tax Har(sApolrcranruorabnaeusro csoft paantep rr BrrE B Te-
qeHue AH.rr, To or(aSaJrocb BoSMorr(HbIM oqeHr4Tb Jrrrrtrb cl(opocTb ero trepeAHero
,{pouta, B cpeArreM or{a cocraBJr fier -170 u/c. .fl4po Pr 6wo 6o"nee HouuarrrrbrM,
\7 AJtfl HerO 6bUru flpoBeAer{br [oApo6Hbre r43MepeHrr.f, ero rroJro]fierrr{.fi orrrocr4-
reJrbuo agep d-xon{urypaquu co BpeMeuelr. Tpaemropu.fl ero ABr{xeur{fl npeA-
craBJreHa rra prdc. 1 (rovnu orrrocflrc.fl n ua6nro4eur,r.flM B Ho =L t A, Hpymnu -x na6nro4eur{.flM B KouTrrrryyMe; paBJruque Me}r(Ay HIrMlr Mo}fier 6r,rrr cssaauo c reM,
qTo B [epBoM cJryqae ffApo Merree KoETpacTrro rr r( ToMy ]fie oHo Mo)r(eT qacTr4sHo

uprrnpbrBarbc.E cBer.fftrIeficr lrarepraefi). Ha prl. 2 tror(aaarro rlBMerreur{e co Bpe:-
MeHeM paccro.flHrr.E agpa P, or ero uepBouaqarbHoro troJrox(eHrr.E (rouxra tr Hpe-
'crr,rxr{ - ABa p.fiAa HeaaBr{cuMbrx uarvrepeuufi). IIa rpafrrzxa BI{Auo, rrro sro ABr4-
?r(eHlre 6rruo uepanuoMepubrM. CouocrasuM cr(opocrb yAaJrer{u.s P, c molrenraur,r
Bcrrbrmex n oroft o6nacrr,r. Bperrra HaqaJra 6rrcrporo pocra .spxocrrr Bctrbrmex rur rrx
6arr nauecerrbr Ha ocu a6cqrncc. 7Is couocraBJleHufl cJreAyer, rrro rrepeA scubrmftoft
6a.rna 1B a4po Prygattnocr or P1 co cfiopocrbro )400 ulc, a rocJre Hee Ba BpeMfi
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oKoJIo AByx rIacoB ouo npanrrrqecrrr lre cABrrnyJrocb. 3a 3-4.r Ao Haqara Bctrbrrtr-
ttu 2B agpo P, BHoBr, Harraro yAaJr.srbc.rr or P1 co cHopocrbro >300 u/c. BuepnHe
Ha BOBMOII{IIOCTL CBfl3I4 Me}fiAy yCHOpeEI{eM ABI4}I{eHI4.[I oAIioI'o I{3 ILflTeI{ I{ BCIIIdII-
Hofi 6arra 2+20.IX 1963 r. 6r,rno ynaaano s [12].

B nasanbnlrft uepuo4 Bcrlblmxr,r Mbr He rrMeJrI4 BoaMolr{Hocrl,r trpoBoArrr}, I{BMe*.
peHrr.s, rar( HaH agpo P, 6rrro aaxprrro .rrpr(rrM Berr{ecrBoM. rlepes 

-30 Mrrrl
trocJre Mar(clrMyMa Bctrbrrrrnr4 r4BMepeur{.fl troJroH{er,rr{rr agpa P, fiaH B Ho -+ t A,
TaI( r4 B yBKOM yqaCTHe HetrpepbrBllolo ctrel(Tpa rroHaSaJrr{, rrTo olro cMecTr4Jrocb
B HatrpatsJIerII4r4, trepueHAr4nyJr.EpuoM trpeABcrrbrlrearuoMy 4araxrenraro. It Rolrqy
BctrbIIIrltI4 Prgame Hecr(oJrbKo upu6,ruan,nocb r( P1 , Bo3tr{o}r{Ho, H aroMy BpeMer.rr4
elo ABI4)I{eHIre I4SMeHI4JIOCL Ha trOtr.flTHoe.

tr4taH, ecJII{ ucnJrlorlrrrb rr3 paccMorpel{I4.rr ABI,r}fieHI,re trApa Bo BpeM.E BctrbrIrIHIr
(rogpo6uo rar{r,re ABr,r}HeHrde uayqalrrcb s [9]), ro lra uamlrx raalr-epenuft uomuo
SaRJIIoqI4Tbl qTo 3a HeCRoJIBIto qacoB Ao BCIbIIIIHI{ oA}Io I43 ,qAep EaqI,IHaeT yAa-
Jttrrr,cft raa 6-Hon{urypaqr{r4. c uo.sn.nenueM BCnBrrxHrr sror trpoqecc npexparqa-
eTc.s.

3. Jloxaruraaqur Ho- u 6elofi Bcrbrrrrfirr

flo Hallzlr ua6,nrogeura.flM Bcnbrlrrxa 28 paaropaJracb lrelr{Ay uarualrr,r P1,
l.r^Y-|r,. napunuofi pocr ee .spnocrrr Harrarc.a s 13h52m UT. B MoMeHr Mar{crrMyMa.
(13n52m1 oua 6r,rna oqelrlr4rrreHcr{BHofr (n Ho s14,5, a n Ho * t A n 5,1 piea
.flpqe EeBoBuyrqeunofi xpoltoc$epu B coorBercrByron{e}{ cneHrpaJr},Hotvr r4}rrep-
lale)' C 13h56m uo 13n58m cornacuo (Dra6err,uany t13J ncur,rurma 6r,r.rra nlrgia
s 6eJrora cBere, oAr{H I4B Har4flyrlrrrux cHtr{MKoB 6enoft Bcrrbllrrxrr 6r,r.n no.nyuen
n o6cepraropnu .(e6perleH B 13h56r". Ha arom cHr.rMHe caMoe Epr(oe .sApbrrtrKo
npaHrr4qecKra xpyr.rrofi {opurr r4Meer AtraMerp onoJro 3", couracuo [6j ero xon-
rpacr tro orHorrreHr,rro K HeBo3MyrqeHlroft Sorocrpepe cocraBJr.fler 1,33 -F 0,03.
Itpolre Toro, BntAHbI lJecr(oJrrno BuaqzrefibHo Meuee fpnr{x rrpoAoJrroBarbrx y3eJr-.
KOB, OTITOCT4TeJTEHO ItOTOpr,IX, He r4Me.fl {OrOre,irr.rorpaMM, troryqer-rHblx Har{aHyHe
Bcrrblmr(tr{, TpyAHO pe[rr4rb, cJreAyer Jrrr r{x orHecrr{ x 6etofi BcrrbrruHe.

B6;luau MoMeHra 13h56m Mbr rlMerrra xopomr4e HaApbr (prac. 3, a,6), notyuou--
Hr,re Har( B Ho t t A (13n59m50.), rax u n Ho (13n56m35s). B I-I., -l_ i A, rfe uu
BrdAIrM 6onee <aueprr4qnbre)) qacTr{ Bctrr,rlrxtrr, oHa cocro.flJra rrB Tpex yaJroB, crpytr-
IIr4poBaHHLIx oItOJIo Bblcrytra ilz:r,urt paBAeJra noJr.flplrocrefi (prac. 4; *rtt BOCuOJrr,-
soBaJrr4cb xaprofi MarlrlrrHoro rroJr.s, uonyueunoft r'ra f(rarr fltrx h4)), o6pasonau-
HOro^BropErerrr4eM ggpa F, s o6racrr trporr4BotroJroxnofi troJr.spHocrr4. B Ho t
-L 1A arr4 yaJrbr 6rrctpo yracaJrrd, t4 trocJre 13h59m AoBoJrr,Ho flpnr4Mr{ ocraJrrrcr}.
rramr ne6orbfir{e yaeJrr(u (puc. 3, o, e), troJro-
E{elrr{e KoTopbrx He coBtraAaJro c trepBorra-
qaJrbubrMrr Maficr{MyMaulr, uaz6onrmuft a{-
$err Ha6ilroAarcfi AJrs roro-Bocrosuoro
yBeJrHa, ero rroJroxrerrr4e K 14h03* rrBMeHs-
JIoCb ]JO. -7t'.flpu cotrocraBJreHr4rl Bctrbrmrra n Ho ra
6e.rroft Bcrrbrr[r(ra cJreAyer yqecrb, qro paaMe-
pbr yBJroB B trepBoM cryqae (4ame B
H" -t- I A) cyq,ecrieruo 6o.rrr,roe,'' qeM Bo
BropoM. flosrolry MEr pemr,rJrrr cpaBur{rb
troJroxterrue oMuccmfi 6enoft Bctrbrmr(ll c MaH-
cr{MyMaMr{ .trpxocrr4 yBJroB B Ho :l- I L n Ho.
u aTou rleJrr,lo AJr.fr yHaSaHHhrx Bbrme HaApoB
Oburu trocrpoenrr zso$orbr Bctrbrrrrxu (aa e4r.l_
Htrqy trpuHflra .flpnocrr coce4ueft HeBosMy-
qeuuofi xpouoc$epr,r B coorBercrByrotrIer,r
ctrexTpaJrr,HoM r4rrrepBarle, pr{c. b, a, 6) u
Ha Hr4X HarreceHo lroJrolneHlre flpHoro .sA_
pblmr(a 6enoft Bctrbrrtrnr4. Itan nr,rgno ras
pu.c. 5, a, aro .EApbrrnno HaxoAurc.rr Ha

::

Plc. 4. Ilonolreunc yBJroB Bctrr,rrrrfir.l
n Ho -|.t A (aamrpr.rxoBar{Er,ro o6nac-
tn) oruocr,rre,irrrrro firrrelr r4 Jrl,rur,r]r pa3-
AeJra rroJrrrpuocreii rvrarnurnot o rroJr.a,

(urplrxonax .nuurax)
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Puc, 5. I,Iso{our
qr.ra agpa 6c,'roii

Bcrrbrrrr(rr n Ho -11 A B 13h55m50s (o; rr n H., n 13h56m35s (6) rr ronarr'raa-
Bcfibrrflfirr (uepnni,r xpymon)

paccroflHrrrr -20" or Har,I6oJree .EpHoro MecTa Bcrrbrrtrr(I4 B Ho t 7 A, v' Ha pac-
iro"rr, -/f' or Mar(crrMyMa 6rzlnafimero y3Jra B Ho t I A. flpurvrepHo rar(yro
ffie r(aprrruy (onoto 77 t 4' coorBercrBeuuo) Moxruo B4Aerb rr rrpl{ coilocraB-
ile:Eiuu 6e.noft BcrlbrltrHr,r rd BcIrbIInHr[ B Ilelrrpe JITTEI{II Hct.

Tanuu o6paaoM, AeraJrbHoe cotrocraBJreHrre rroJrox(eufifl ourzrccuouHoro sApa
lerroft Bctrbrmi.u r{ MaKcr4MyMoB .flpr(ocrlr Bctrbrmr(n n H* ll H* -+- I A uoxaarrraer,
AITO 6E,TAS BCIIbIItrI(A HI4 C OAHIIM U3 ATUX MAHCITMYMOB HE COBIIAAAET.

3ra xe BctrErrrrna paccMarpr[Baerc.E B [15], rRe aBropbr trprrxoAEr It BbrBoAy

o HeCoBIIaAeIlIltIl MaI(cuMyMa .flpl(ocru n Ho I4 flApa'6enoft BCtrI{mRIl. Oguaxo
s [6], oCHoBblBaloqeftc" ra ro, xe sa6nroAareJlruoM Marepl[aJle (Creuna n Ho
na A@P, Do = 18 uu, Sororpa{ur Bcrrbrrrrnlr s 6errolu cBere ra ?r(e, qro llcuoJlb-
BoBaHa naura), roBoprrrc.fl o coBrraAerrurr.flApa 6enoft BctrbrltrHr{ c oA}rr4M r{3 yBJIoB

Ho-ncur,rmxra, IITo pacgMaTpllBaerc.s HaI( apIyMeHT B IIoJIbBy trpeAJlaraeMolo
aBTopaMrr o6sscwetls. 6enoft Bctrbrrrrnrr. Pacxox4eulle c uartrr[M peByJlbraroM Bo

BTOpOM CJIyqae, KaK HaM Ra)I(eTC.fl, O6tsCusetC.E HeAOCTaroqIIOft paBpemarcqeft
cuoco6nocrbro r{crroJrbByeMoro aBropaMr[ [6] ua6rrcaareJrbuoro MareprraJra, ran
RaK rro Harrrr4M rr3MepeHrr.flM paccroflrrl{e Me}nAy .flApoM 6etofr. Bctrblmr(r4 r{ Mar(cr{-

MyMoM 6,rumafimero yana , Ho6 cocraBJrEer Bcero -4",
Pauee pfAoM aBTopoB trpoBoArrJrocb corrocraBJrel{Ire troJrox(eurrfl aMrlccu.u 6e'

JrbrxBcrrbrrrr"r,"yrruri u Ho [1, 3-5, 16], B H., t 2 A [3], c MecraMrr cBeqeur{fl

DrHe [4] , " 
yrrr*r, Aurqr*, ,ar6ooee upor.fi]r(eHHlre r(pbrJrBfl s H" [4]' Bo

BCex C1yqafix oTMeqaeTcfl. ,tx coBIIaAeHue IIJII4 trpllMepl{oe coBIIaAeHue. OgnaHo
pa3Mepbr flAep 6eroft Bcrrbrrrrr(r{ BcerAa cyqecrBeuuo Merrbllre paBMepoB 3Mtrccl{oH-

rrbrx yBJroB a Ho u D, He. Eonee AeraJrr,Horo cpaBHeHr{fl c rroJlo}r(eur{.sMtr Mar(crr-

MyMOB flpnocrrr B ysJrax Ao CI4X rrop He trpoBoIuJlo0b." Ham prryruru, corJracyercfl c sHsoAaMu H. B. Creruesno ILT| o6 orlrocu-
TeJrbrroM troJrot(errrrr4 MaHcrrMyMoB Jruuefirraroft oMuccvtu. Bcur,rrrex r{ flAep rrefipe-
prrnnofi oMuccvfi (xorr agpa EeIIpepbIBHoft sMugcula orilIlqalorofl oT flAep 6e,uuX

BcIIbIItreK I{, BoBMo}ItEo, IIMeIor Apyryro trptrpo[y hB]). ?lcc.leAoBaflEe ctremrpo-
rpaMM 47 scubrmex c EetrpepbrBnofi-arrruccueft, upoaegeuuoe s_[17], troKaBaJro' IIro
HetrpepblBrla.fi aMl{ccufl uBIyqaeTC.E, I(aR IIpaBtrJIo, [pyrtrMll o6ilacTffMu Bctrblml(tr,
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rIeM nEHefiqara.fi aMIIccz.E, tr uunorAa Ee coBrranaer c rrau6oJree Boa6yffiAegHbrMrl
o6nacr.suu Bctrblmex. Bo scuuilrftax c rrpor.smennrrura HpbrJrbflMr{ BoAopoAubrx
ttvE'z.fr. troJrocxfi HetrpepDIBEofi oivruccuu He coBtraAalo, i anar,rccraeft ninrruen
B rleurpe Jruuufi, a coBtraAalor c aMuccuefi n ganexlrx npbrJtbfix.

Orivreruu rar(E(e, uro nafilenuoe EaMu HecoBtraneHlle 6eaoft Bctrbrmxu c Mar{-
cuMyMaMr,r cBeqeHu.fi Ho z Ho :t t A rre Morr(er 6um cssaaHo c Beprr.rxanrgoft
ctpatz{unaquefi. Ecuz BoAopoAga.fl oM![.ccv,fl. BoBurrr(aer Bbrrrre, qeM r,rBryqeutre
6enofi BctrEImHIr, To orr(uAaeMoe. B TaftoM cryqae lranpaBJrerrue cMeqeHr{.s 11e co-
rJracyercs c na6nrogaeuuu.

B saxrroqeuue Epu*omy 6narogapHocr' ar(aAeMr,ny A. B. cenepHouy aa
o6cymgenue peayJrbraroB.

flexa6pr 1978 r. r
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AITAIIEI\,I 14fl, HAYIT CCCP

II 3 B E CT I{ fl I{P bI1\'IC HO IYI A C TP O O ]'I 3 ]'1 qE C H O TYI O E CE P B A T O P I{ I'I

Tort LXII, 1980 r.

vAn 523.98

PACII PEIEJIEHI,IE XPOMOCOEP HbI X BCIIbIIIIEII
OTHOCI4TEJIbHO CEHTOPHbIX TPAHIIII

ME}ITTIJIATIETHOTO MAIHUTHOTO fIOJIfl ,

EHCTPATIOJII,IPOBAHHbIX }IA COJIHUE

JI. C. Jlenrrqnnr"t

Ilocrpocrrr,r pacflpeAe,rreHr]l,- -7000 xporroc{epuslx BCIIIIIIIeI{ 6auta }-7 oTIIoCIITeJILHO

oa*roprror* rparrrrq (]- -) rr (- +) rrer(IIJIaIIeTIIoIo trIaI[rIrIIoIo IIoJI.fl,3l(crpaIIoJIlIpoBaHHblX

na con[qe, 3a neploA c rrroJr.fl 1955 r. no 4exa6pr L96l t. atu pacnpe4eJIeIIIIE pacc]IarpltBa-

IoTcrr coDlreCTIIO c a[a,TIOIIIqEbI]III paclpeAeJIeIrI'IfllII'I AJIfi BoIILIIIIeH 3a [epIIoA 1964-L974 II''

ilpr,rBeAellHhrl{[ s [8, 9].
floHaaauo, rrTo Ha rlaae no4teMa r.r n6,lr,rai.r IIa(ClIlIylIoB {l-,lerlll'rx qI'II{JIOB COJIIICqIIOII

aHTT.TBHOSTII N 19 n 20 (a rtrteru1o Ao IepeIIOJIIOconnrr o6rqero IIaIIIITIIOIo no;ra Coluqa) na-

.6nrc4aerCX yCTOiIqIIBafi I(OHIISIITpaIIIIfi BCII6ITISK (nan n cengpn6]I, TaIt II B IOE{IIO}I IIOJIyIIIapITEX

COrnqa) TOJTLTiO n6ntrarr CeI{rOpIIbIx IpaHIIII (- +), IIoBaBIICI'I}I0 OT TOIO' 
'{BJIflIoTC.s 

JIIr OEII

<xai,ilOnCnt.Ilrl,l) IIJII,I ([e\aii,rIOBCItn]II,ID AJIfl sTIIX BCIIrIIIIeR' B6,lrI'rar'I IpaHIIq (f -) n'tteet

treCTO Aame ]1{SII6IIIOHLIS 
qIIC.IIa BCUbIIIIen. Ha {aae Cna4a aI(TI'IBIIOCTII, T' e' IOCJIe IIepeIIOJIIO-

coB*r.r o6qe;o rroJrs Co.rrnqa, ilo,r{errrpaqfifl Bcrlblrle* K rpa,I',qa]I orcyrcrByer' Paanrtqa

IrelltAy xeiiJlOBCI(IIIIi.I r.r r1eXar'ifiOsCXI'II{I'I rpaHIIqa}III AJITI BCIII'I11Ielt EpOfiRJIfieTc'I JII'IilIL B TOII'

STO i{OErIeETpaqIlg DcnLI111eH I{ IpaHIIqe, AJIE I{OTOpbIX OHa gBJIfieTCE xDIiIOBCItOiI' BLITIIe' qe}I

BcfrbrrJrelt, A:rIf r{oropbrr 3Ta }I{e rpaErlqa flBJrflercfl Hcxs'iiroBcltoii'

llolyuenntre pcSyJrL,TaTbI, IIo-BIIAI,IIIOIIy, AaIOT AOIoJIHI{TeJILHOC CBIIIIoTeJIb0TBO O CBflsIt

o6rqero l,larlrrlTHOrO IIOJrrr co.[Hqa rr BCIILIIIeIIHOii axrr,rsI{ocut.

TIIESOLARITLARE'SDISTRIBUTIONAROUNDTHESECTOR_STPUCTURE
BoI-lNDARIES oF INTERPI,ANETAITY N'IAGNETIC FIELD }IXTRAPoI,ATED To

THE SUN, by L ,s. Let:itsky.- Tlie distt'ibution oi -7000 flares of importance ) 1 \'as

sLutlietl a rou nr[ l,he secl,or-stmcture bounclaries oI inierplauelary lnagnetic f ield ( ] -)
a[rl (- -l-) cxlrapolat,erl t,o fhe Su[. The claLa oblaiucd Ior the 1,ime period July 1955 -
.December. 1961 rvere used. The tlistlibuLions obLained wcl'e analysed joinl'ly rvit'h t'lte satne

distribuLions lor 1964-1974 in [8,9]'
IL is slrorvn Lhat l,he sl,able concctltratio]1 of ihe fiares is observerl only near the bounda-

ries (- f) for hoth hemlspheres oI the Sun duling l,he increase_oI the acLiYily and near the

,raxir.na cycles No tg antl 20. Th.,," al'e no dilfelcitce betu'een <Ifale> ancl <tlon-Halerr bouu-

rlaries lor l,hcse flales. The declease of the flaICS vas levealed evell lleal the bou[dary type

( l- -).AL LIle acbiviLy rlecreasc phase, aI|cr tlre Surr,s general licld polari|,y inr,ersiotr the

concelLral,iort oI the llares lo the boundaries is abse[t' The cliilerence betn'cert I'Iale and

non,I,Ialc bounda|ies for"flares is l'evealeil only in some iuclease o1 thc llale's coucctrLratiotl

rrear Llrc l{alc boundarics.
Tlrc I'csrrlts obtailctl ale lil<cI5' to give aclclitional evidence itr I'avotrt'of Solal rnaqnetic

field and llalc acLiviL;' cotruecfion'l

B 11- 41 ilona3arro, uro rrporoHrrbre DCrIbrIIrr(I4 I'r B0TIbIIITHI' coITpoBo;I{AaIO-

qr.recr{ paAI,IOBCrIJrecxa,rllr IV tuua, rpyilflr{pylo-rcH,,6rr143 r'paIrI'IrI ceHTopIIoft

crpynTypr,r r{einrrJrarreTHOro lrarFrr{rrrolo [oJIf (MX4II), 3I(CrpafloJII'IpoBaI{IIIiX I{a

Conrrqe".-fIpIISroMycralloBJIeIIo,arroHoHqeHTpal{IrflBcllblrrleHB6rI'[suJIIrAI'rpyrc-
ulei:r qacTl4 ceHTopa 3ar'IerHo Br,I[Ie, arex{ B6JII'I3rI xBocroBofi'
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,{,anee, HaA cer(ropHbrMrr rpaHr,rqauu 6rrna o6napymena troBr,rureHrrafl flpnocr6
aereuoft nopolrEl [5-7], Eo uprl oroM or(aBaJrocb, qro rpaur[r{br co cuenofi BHaKa
MMfI or trJrroca fi Mrruycy (+ -) r{ or MrrHyca r( trJrrocy (- +) HepaBHoauaqHbr.
B reqeurae tt-reruux qrrr(JroB N 18-20 .Epr(ocrr, ae.neuoft HopoHbr B ceBeprroM
rroJrymapr.ru Coruqa 6nna uaxclruanrsoft rrooqepeAno HaA,rpaHr{r{auu (- 1;,(+ -), (- +) coorBercrBer{Ho rr B roxrrroM noJryrqapuu - HaA rpaHrrqaMu
(+ -), (- +), (+ -). Haupaueurae cMeHbr BHar(a rrorr.fl B erux cryqaflx fian
paa coorBercrByer aar(oHy Xafina gna 6rauonxprrbrx rpyrrrr trflreH B ceBepHoM r.r

rolnHol\,r troJryrlapr{flx Conuqa Arfl qeTHbIx r{ HeserHbrx rIr4KJroB. floarouy 6rrno
BBeAeHO trOH.flrrure <XafiroscHr,rxD r,r (EexafiJroBcnr{xD cer(ropHbrx rpauuq [7].

TaHuu o6paaolt, oHaBaJlocb, sro HaA xsftroncnur{u rparrr4r{aMrr rrHTeHcrlBHocrb
aereuofr rtopoubl IrMeet MaKcrrMyM, a na4 uexaftJroBcxrrMr4 - MrdHrrMyM (e o6nacru
rerrr{ornr4por 0 - -F57",5) t5-71.

B [8J MerogoM HaJro)fieHHbrx Etrox roryqeubr pactrpeAerre:aus 2600 xporvrocsep-
Hbrx Bcnbrmen 6an.na )lf aa trepr{oA 1964-1970 rr. oruocr{reJrbHo (- *) u
(+ -) cexropHbrx rpaurrq (nceroi12rpanuq). O6napyxeno, qro Bcrrbrmr(rr Kar(
B ceBepHoM (N-ncurrrunu), ran r[ B rox(rroM (S-rcnr,rmxra) no.uymapuxx Co.nnqa
rpytrtrr4pyrorc.s ronbxo oxoJro rpaHrrr{ (- +) rr Her sraraxoft KoHr{errrpaquu
s6naan rpanrrq (+ -) (lqa N-ncnbrmer( BAecb troryqaercfl 4axe uuuurr,ryu).
Ipauzqrr_ (- +) B r{r{rure N 20 ssrsrorc.s xafinoBcr(rrMr{ AJr.fl ceBepuoro rroJry-
rrraprr"E Connqa ra uexaft"rroacxrrMu - AJrfl ro]fiHoro.

Auanoruquoe pacupeAeJreHr{e 2108 Bcrrbrmen 6arna }lf ornocrlreJrbHo
185 rpanraq Ba rreprroA 1968-1974 rr. norraaarro [9], uro B 1968-1970 rr. N-
z S-scurrmxrr rar(xre rpyrtrrrpyrcrcfl roJrEr(o t6ruav. rpaHr,rq (- +). B 1971-
1974 n. trpanruqecx[ Her.r(onr{eHrpar{au :rrut N-, uu S-scuhrroex K rpaHrrrlaM
(npaa4a, se6o.rrrmoe BoapacraHr{e qucra S-scrbrmeH Hax 6ygro r,rMeer Mecro
n6illzeu rpaHr,rrlbr (+ -)) t91.

Antopu [8, 9], oAHaHo, AeJralor BbrBoA o roM, qro Bcrrbrrtrr(r4 r(oHr{eurptrpy-
lotc.g s6rueu xefinoscHlrx rpaHr{r{, ccbrJra.flcB B ocrroBHoM Ha pacupegelenue
N-ncrrrmex (no-nragrauoMy, I{B-Ba rranoft crarr{crrrnrrr gna S-ncrr,rmex). floerouy
npeAcraBJrfler rrHTepec trpo4oJr)r(r4Tb arr4 rrccJreAoBaurafl na 6otgmenr crar[cTrLqe-
cr(oM Marepraaile c fipllBileqenueM AaHHbrx AJrff Apyrr4x rlunJroB connesuoft amrrrB-
IrocTr4, C arofi rleJlbro MbI paccMorpeJrr{ pacupeAeJrel{vfi BctrblrtreR orrrocrrreJrbHo
rpaHr.{q cexropuoft crpyKrypbr B r{r4KJre N! 19, KorAa afirr{BHocrb Coruqa 6rrna
Buaqurerbuo BbIIrre r{, cJreAoBareJlbrro, rtoJrrlqecTBo BcrrbllrreH 6r,uro ana.rureJrbHo
6o.rrme.

Ha6urogareuruuft mareprraJr r,r ero o6pa6orna

Halrr.r uctro;rb3oBaJrrrcb cTaHAaprIrBoBaHHbre ctrrrcxrr Bctrr,r[ex (c uopruaruao-
qarr.HbrMr4 tserzsr4Hatrru 6an.ra u,unoqagu), cocraBJreHurre voprrar t10l 3a treptroA
o yroJr.fi 1955 r. no 4ena6pr,'{961 r. 3a ero BpeMfi s [10] r{Merorc.n garlnue
o 40 728 BcIrbIrIrKax 6a.rna )1-. Mr,r orpaHrrqrrrrlcb Jrr{rtrb BcrrbrmxaMr4 6atna}1.
Tanunr o6paaolr, B paccMorpeurre ronaJro 6920 Bcubrrrrex (4083 - ., 

".r"p--ro*norryrtrapurr Co.nuqa u2837 -a roxuou).
CneAenrar o rpagur{ax cexropnoft crpyr(rypbr MMII 6pa.rr:r..cb aB fiaraJroroB

Crarraap4a lll ,l2l. Brr6upanracB Jrr{rrrrJ rar(r4e rpaur{r{br, uo o6e croporrbr noro-
pbrx BHaH rroJrfi OCTaBaJrCrr HeuSMerinr,ru B Teseuue )>4 gna. cuucox rar{r4x rpa-
nuq c 1957 r. rprrBeAe-H s U21.3a 6oree pauuuft repr{oA ce(roprrbre rpaur{rlbr Bbr-
6r,rparracr, HaMrr rrB [11]. flo.nuoe qucro rpaH]rq c nron.s 1955 r. uo 4eri6pr 1961 r.
or(aaalrocb paBubrrr 162 (S4 rpaHrrr{br(- +) z 78 rpanuq (+ -)).,(anee, oflpeAeJr.rr;rcff MoMeHT f1 upoxom4eHr{.a rpaur{qrr uepea qeurpaanurrft
r{epr/rArraH (r{. M.) Co,nuqa (c yueronr,cABrrra ua 4,5 gnr uaaa4). Suas naonaenrrr
.1, upoxom4eHufi qepe3 r{. M. oqaroB Bcrrbrmex [10], nuuucJr.f,Jrrr paa5ocrs A,t -: tz - 11 B flrrflx (c roullocmro go 0,1 4un). OrpuqareJrbrrbre BHaqeHrr.fl arr{x pan-
nocteft coorBercrByror BcrIbIrrrHaM, Koropr,re BoBrrrrraJrr4 r( Barragy or cenroprofi
rpaHrrqbr, a troJroH{EreJrbHEre - r( Bocrony. Sareu MeroAoM HaJrorfieHrlbrx alox
ctpounracr pacupeAeJresns N- ra S-ncnr,rmer( orrrocr4reJrbHo rpaHr,rq (- *) u
(+ -) AJr.fi r(alr{Aoro roAa B orAeJrbuocrrr.

t49



B cn.ssu c reM, qro BHaH MMII lo 'J,962 r. otrpeAeJr.trJrcfl roJrbno [o reoMarnlrr-
HbrM Aar{IrbrM rra BbrcoKomr[poTHbrx cTarrqu.flx, a olpaBAbrBaeMocTb Tanux otrpe-
4e;reuufi trptr cotrocraBJleulll[ c trp.sMr,rMrr rraMepeHl,IflMr[ BHe naaruuroc{eprr
Seuru cocra-srser -800/o [13], rrru AJr.rr KoHrp-oJlfl troJrbaoBaJrl{cb rar(}Re HaraJro-
roM rroJr.flpuocrefi cenr:opon MMII, cocraBreHHr,ru C. M. MaucypoBbrM r4 Ap.
(c aupera 1957 r.) [141.-IIpu cpaBneurrrl r(ararloroB Cnanraap4a r C. M. MaH-
cypoBa (c arperr 1957 uo 4exa6pr 1961 r.) oxaaanocr, sro oHu Hec(oJrbno
oTrrrqaroTc.fl Melr(Ay co6ofi. 3a ar:o BpeMfl B trepBoM HaraJrore HacqurblBaercg
132 cer(TopHbre rpaulrqbl, a I{B Broporo MbI cMoIJII[ rrr6pam yBepelruo JIr,Imb

727 tpauwq, trpuqeM roJrbr(o 118 za Hrx flBJrflrcrca o6lqurura (upu ycronur(, qro Mo-
MerrrEr trpoxolr{AeHr{fl rpaHuq uuno Beuru He orJu{Ilaptc.s 6onee seM Ha 12 gna).
flOarOrvry paCnpeAeJIeIIUrI BCtrbIIIIefi MeT0AOM IIaflO)I(eHIIbIx ,3IIOX CTpOIIJII{C6 OT-

AeJrbHo ortocure;rruo cer(ropubrx rpaHrrq' troJryqerrHbrx mz 171 , 12) a 1141. IIpw
aToM oKaSaJrocb, qTo peSyJrbTaTbruoJlyqaloTc.fl troJllrocTblo oAtrIlaHoqblMtl, HO trpl4
r{ctroJrbBoBaur{r{ KaraJlora Csanraap4a a${enrrr 6onee Bbrpa}r(eHbl.

Peoyrnrarrr o6pa6otnu

Ha puc. t uonaaaunr pactrpeAeJrerrr(fl Bctrblmex orrrocl4reJlbllo rpaur(r{ (- +}
u (+ -) R;rs 1955-1958 rr. ($aaa uo4reMa rr Mar(cIrMyM ll-netsero qrlnrra
NL 19). Bu4no, qro r(ar N-scubruxu, ram u S-ncur,rrunra cuoBa rpyuuupyrorc.E
roJrbno s6ruar rpanrrrl (- +). Itouqeurpaql{fl n rpanrrrle S-ncurrmer Hecr(oJlbno.

Bbrrtre, qeM AJrfl N-ncurruen (Ana rorxuoro troJryrrrapua Co.nurla era rpanrrrla
sBJrgercfl xefiloncrofi). O4naxo MaI(cIaMyMbI B pactrpeAeJleHllfx (puc. 7, a, 6'l
Merree peBr(ue u 6o.nee ((paBMaBaHHrre> (r. e. ctraA nprr yAa{e,H_r{u or rpaurrrlrr 6oree,
r'reAlenurrft) , q.eM AJrfi anaJrorlrqubrx pactrpe,4eJleuzft s 1964-1970 rr. (clr. puc.
B [8, 9]). 3ro_ cn.saano, tro-Brr,qrrMoMy, c 6o.nrmeft ourra6nofi B otrpe4eJreHl4vl tro--

Jrfipgoorrr MMII tro RocBeEHLIM AaHIIrIM, qeM trpl{ troMoq,u trpflMblx I,IBMepeHuf
r iqrxrre Ni 20.

lla pu:c. l, ar 6 TaHrr(e BrrAHo, qro Mar(cr4MaJrbuble BHaseHI,Ifl qrrcJra Bcrrbrltren
(l() upnxoaflrc.fl Ha -1 4enr, r. e. H saIIaAy or Ip^aHIIIIrI (xoocronar qacrb ce1-
ropa), oAHaKo aro upeBbrlneur{e HearraqrrreJrbuo_. Hpolre roro, r{B-Ba (paaMaeaH-

Hocrrr) MaKcuMyMoB TpyAHo cAeJrarb naxoft-nu6o BbIBon o upeo6na,qaurrl4 Bctrbr-
rrrefi B JruAupylo1qefr. un:r. xBocroBoi rIacrI,I ce1ropa. O4uaHo s 1964-7970 fr.
ua6lroganocr oTqeriluBoe rpeo6raganlre Bctrbrrtrex K 3atraAy or rpagl4qsfi
(- +) (cr',r. puc. b [8, 9]).' B6jrdau rpanuq (+ -) ua6nro4aerc.fl Aa)ile yMeHbIneHr,Ie qI{cJIa N- u S-scuu-
Eefi (puc. l, e, e). Ero oco6euHo rrerr(o Bblpalr(euo AJrrI Bctrbllrrex rolnHoro troJry-
Ilraptr.f,.
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Puc. 1. Pacnpegenenrrr qr4cJra Bcrrbrrre( (1{) otuoclrrelbrro cer(roprrblx rpailI'Iq n 1955-1958 rr.
flo ropr.raouramuoll ocu - paccro-aur{e or rpanullhr B Arrfix

d, 6 - 
paCnpeAeJIeIIIIE COoTBeTCTBeHHO N- r'r S-nClr,tlner 6nna (- *) rpauuU; s, 2 - 

pao[peAeIeEurl OoOl'

BercrBel{Ho N- r4 S-Bcn6IUen 6lua (f -) rpaHulr, n - 
qucJro ceftToplrblx rpanllq

Pttc.2. To me, rITo Ea pr'rc. 1, Eo AnrI neprloAa 1959-1961 rr.
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Puc. 3. Pacnpe4ererus (oruocrr-
TeJIbEOTO qrrcJraD Bcrlbrllreft ceBep-
Eoro troJryrfiapua Coruqa r.rJrrr acr{M-
Merprzr4 ,4 : (n* - ns)/(nN * ng;
oTEOCr4TeJlbrro cer(TopEblx rpaEr.{r\(- +) rr (+ -).o, 6 - Arrrr neprroAa 1955-196{u rr.;
a, e - Efis reprroAa 1964-1970 rr.

1\
+

z

0

\/v

,4

44

u,L

46

o4

u.z

-Z

I{a cnaAe r{lrxJra connesHofi axrr,rBHocrr{ (1959-1961 rr.) nonce He ua6;rro-

"qaerc.rr xouqeur!aqr{r,r Bcur,rlreH H rpaHr,rqau (puc. 2). IIpanAa, r4Meercfl r,ral(cu-
MyM B pacilpeAerreuran N-Bcur,rruex orHocr4reJrbHo rpaHr4r{r,r (+ -) ua A, :: -t AeHb, Ho raroft )Ke MaHcr4MyM na6rro4aeria u Ha Lt - *4 a:an
(puc. 2, o), uoarolry Her yBepeHHocrrr B peaJrr,rrocrr4 noHr{eHTpar{r{rd Bclbrrrrefi
H lpaHrrr{e B oroM cryrrae.

Taxr.rlr o6paaol,r, rra noryqeuHbrx r.raMrd peByJrbraroB, a rar(xte peayJrbraroB,
npr4BeAerrrrbrx n [8, 9J, uonrHo cAeJrarr! cJreAyrotrIr4e Br,rBoAbr.

Ha Saae rloA,l,er{a u s6ilvau Mar(crlMyMoB qrd}rJroB corueqsoft aHrrrBuocrr[
N! 19 u 20 na6.rrrcAaerc.E ycrofiuranaa Houqenrpaqra.s N- u S-scnnrmen roJrr,Ho
s6ilvau lpalrr,rq (- -l-) rreaaBr4cr.rMo or roro, .flBJr.Erorc.fl Jrr4 oHrr xafiiloscruMyruil\r
uexofinoscxl4llIl AJLtr arllx Bcnbrrrrex. Her HoHqerrrparIrlr4 Bcrrbrrrrer H rpaur{r{aM
(+ -), a lalleer r{ecro [ax{e yMeHr,rrreHr4e qr4cJra r{x rrpr4 npu6rr,rnrenura H rpa-
uurle^ 3ro yr{eHbrrreHr.{e 6o.nee qernoe 6"nr,rs uexafiJroBcnrax rpaurlr{.

Ha Saae crraAa aHrIrBHocrra noHrlenrpaqra.E Bcrrbrrrren K rpalrr4r{aM orcyrcrByer.
7Ia auax BEJBoAoB cJreAyer, qro Arfl Bcrrbrrrren xan 6ygro Hapyuaero.rr BaHoHo-

MepI-IocTL, o6napymenHa.E B paclpeAeJreHr4rr MaHorrMyMoB r{ Mr4Hr,rMyMoB apnocrrd
seneuofi Kopour,r 4"irn xefi;roncnr{x rr uexafi"noscmr4x rpaHr4q t5-7]. floxa rpy4uo
'cKaSaTI;, B SeM IIpurll4lla TaHOIO HeCOOTBeTCTBI4.E, HO B CB.'ISLI C ATI{M I4rITepeCHO
orr\,rerr4rr, c;regyrorqlrft dlaHr. B [7], rlanpr,rlrep, rrpu [oflyrrer{rrr4 yrroM.suyrbrx Bbrrtre
BaHoHoI'IepIroctefi r.rcroJIr,SoBaJIacb orHocr4TeJrbHag r{HTeHcr4BHocrr, aenenoft Kopo-
HbIT4JLE ceBeplloro rloJlylrrapr4fl Conr.rrtra, Bbrrrl,rcrfleMa.E rro cooruorrreHrdro 2(N -
- S)/(N f S), rge N - r.rrlrencr4Blrocrb HopoHbr B ceBepHor{ noJryuapr4r4 (n oupe-
[eJIeIIrIbIx ,qoJlrorHblx I{ urr4por}rLlx raHTepBaJrax) u S - B ro1{r{oM. 3ra nerr,r.rr4na
I'IMeJra MaHcI4Myx{ Ira4 xafinoncnruvlr{ r4 N,rI4rrr4MyM HaA HexaftroBc}tr4Mrd rpaHr4qaMr.r.

fIo anarorrar4 trrbr raxtrte rrocTpor{JII4 paL,[peAeJIerrr{.rl ((orHocr4TeJlbuoro rrr4cra))
N-scnbrrxeH rlJrrd acr.rMN{erpr4rd A: (nx - ns)l(ny t ns) s6nv.su rpaurrr{ (- l-)lt ( -F -).Ha puc. 3, a,6 npI{BeAeHr,I pacnpegeJre}rr{.fl BeJrr{qr4u.4 (crraxeH}r},rx rro rpeM
coceAHr4M rouHau) AJr.fl Bcero leprroAa 1955-1961 rr. 3rra Benu.rr.rH],r r{Meror
relepb N,raHcr,lMyr[ nplr nplr6nr4]r{eHr{r4 K rpaHr4rle (+ -) r4 Mr4r{r4MyM s6l'.ueu
rpaHrlrlbr (- -1-) (rouno ran )He, KaH Arr.fl aenerlofi HopoHbr t7l). To Ere caMoe
I4Meer r'Iecro, ecJII{ [ocrpol4Tb paclpeAeJreHr{fl orAeJIr,Ho AJLrI nepr{oAos 1955-
1958 rr. u 1959-1961 rr.

flo 4aurlrrnt, [pLIBeAerrHr,rM B [B], naura 6r,uu nH.rucJreHbr BeruaruHr,r A gnrt
ql4rga .}6 20 (1964-1970 rr.) lr ilocrpoeubr raxrre lxe pacnpeAerreHrr.rr (puc.3,e,
e). Oxasa.nocb, qro Berusu'a A npn npu6ruxreruu, H ,pirruq" (+ -) lrai{eu.Eerc.s
lporrrBorloJlo?r{HLIM o6paaou - renepb a4ecr r.ra6nroAaercfl r.uy6onrafi MrrHrrMyM,
o4naxo AJr.s rpaHr4qbr (- +) crorrs .rerxofi aaronouepHocrr{ }rer - BAecb rax}Ke
HaMeqaerc.fi rroHr4)r{eHr{e . [n, sereHofi nopoHt;r B SToM cryqae r,rMeer r[ecro MaK-
crrMyM l7l.

6d-4-6
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IIo uouogy aroro EecooruercrBrra MolnHo BaMerr[rb, qro qrlcno Bctrblmen -
leillrquua Aucfipernafl, aoropa.f, troABepx(eEa 66nruuu {tyntyaqu.EM, rrerr(eJlu
gotrorunrft xoA rruTercuBrrocrtr Koporrbr. $o ncex E(e ocraJlbrrblx cilyqa.ax B r{ufi-
.rax Ni 19 a 20 qepeAoBarme Mar(crrMyMoB r{ Mur{rrMyMoB Berrqu:aar A 6nua rpa-
rruq (- *) u (* -) upolicxoAur oAurranoanrlr o6paaoM r{aft AJIr aeJrel{oft nopo-
Hbr, TaR vr Arrfl BotrLrmen.

Tanunr o6paaou, ecJrrr [puur{Mar6 Bo BHrr]vrautre pactrpeAeJrel{ufl roJrbno BeJrIrI-

sr;$ A, To troilyqaero.fl yAoBJrerBopr[reJrb]roe coorBercrBrre Me]HAy peByJlbraraMu

AJI.g seJreHoft noporrrr [7] lr EamuMV p.ttfl BctrbrmeH. Ho r'Ia groro eqe IreJlbsfl aa-
ftJrloqrrTb, qro Bclrbrmr(rl KoElleHTprrpyrorc.fl ToJIbKo n xefinoscHlrM rpaHur{aM
(cu. puc. {). Otcrcga JrI{Irrb cJleAyer, qro noHrleurpal{ll.fl Bctrbrrlren K rpaHuqe,
AJIff fiOTOpbIX OHa flBJIfleTOfr XAfinOSCHOft, BrIIIIe? qeM BCtrbImeH, ,Ir.Tt.ff KOTOprIX

ara ?fie rpaHIIIIa .sBJlflercfl nexaftiloscxoft.

O6cymgeuue [oryueHHr'Ix peayJlbraroB

Uor,nacuo t15-17) crpyxrypa NINITI coorBercrByer Hpylirlollacrura6rrr,rrt rtar-
Hr{rrrbrr\{ rroJr.flM ua Co,ruqe. Vcrarronreuuufr parree (rant norrileIIrpaqr,II,I Bcnbllrren
r( cexToprrbrr{ rpaHr,{rlaM yHaBblBaer Ha ro, uto o6rr\ee uo",re Co.rlrqa, BoB}Io}I{Ho,.
yqacrByer B IrexaHI4BI\[e reHepaql'Ira ucunueH [2].

B [7] nonaaarro, qro {oroc$epnoe rrarrrl4rnoe fioJre, ycpe[He]Igoe Ba nepuoA
7967 -1973 rr.. B6nueu xafiroscrtux lpaHrrr{, r,rNreer }{aHcrlxlyxr, a s6.rrr'Ial,r Irexeft-
ir03c6r4x - r[r{Hr{}ryM. Xors a${enr xafiroscHr,Iri r,r nexait.uoncxllx rpaIIIrq syB-
cTByeTc.fI II AJI.fr BCilbrlrreH, oAHar{o rra [poT.fl]HeHIIii Allyx coJrIlerlllblx qI',IItJIoll ts0IIbIIII-
rrl4 rpynnrrpylorcfl ToJrbxo H (- +) rpaHLIqarI. fIofia neqcuo, qeN{ Br,IAeJrllorcfl
(- -l ) rpar.rr,rr{br B arr{x 11-rerur,rx qr,rnJrax. FIeo6xo4urro,qa"nr,ucfiuree Il3yt1s11ss

Bonpoca c trpr,IBileqeHl{err AaH}IbIx Apyrl4x IIITI{JIOB.

I{ax y1He orMesalocb, no}rqeurpar{rrfl Bcrrr,rurex H rpallxqarl na6lio4aercn
ToJrr,Ho B treplrog troAT,eMa u s6ruan rraHcI,IrIyNroB uI,IH"rrolr corne.Ilrofi aItrI,IBllocrrr
r.r rpanTr4qecxrr orcyrcrByer rra draae cuaga. Izlanectno,.tto u o6"uacrrd t{altcl,INIyrfa
npor{cxoAr,rr uepeuo.,rrocosra o6qero NrarrrrlrHoro uo.ta Co"-tuqa [18]. ltax cneg-

"irr" ,ro"o ,ra6.rrro4urrcfl cMeHa BHaHa o acft$exre Poaeu6cpra - ]toreualra [19,
2OlArflMNIII. ,(nx qraxra N 19 raHas cr,reHa Brrar(a rpol{Bollrrra B r(oHIIe 1958 r.,
a AJr.s rIr4HJra N 20 - B cepeArrHe 1970 r. I(ax paa uocJre DrI{x JIer BCTrIIuHIT nepe-
cralor rpyrrur{poBarbcfl r( rpaHrrrlaNr. Nloirirro npeArroJlo}Itl{rb, rtro 3rr{ ABa .aBJre-

Hr.r.fl r{a1-To cBflBaHbr. Boanoxiuo, AoJr}r{Ho npoiirn Hel{oropoe BpeMfl rrocJre nepe-
rroJrrocoBl{r{, uro6r,r Hor.rIIeHTpalu4fl Bcnbrlrrex r( rpaHIlIle Blrollb ctana gauetnofi.

Ectu 'raHoe rrpeAnoJrolr{e}rr4e npaBrrJrbrro, ro ML,r IrN{eerr eu1e oAI{o cBI,IAereJIrr-'

crBo cB.gBrr o6ulero Marur,rrrroro uoln Conuqa I4 Bcrlbllrre.Irrofi aHrusuocrll.

Saxnroqerure

Ha ocuosauuu r4ByqeHur{ paclpeAeJreHr,rft ncnuuten orlrocrrreJlE,}Io cenToplrblx
rparrl4l{ MMn, aI{crpatroJII{poBaH}ILIx rra CoIHIIe, 3a IIepI'IoA AByx'1l-.rrerrlraX
qr.rnJro3 conuesuofi ar(rrrBHocrra Ni 19, 20 nronino cAeJrarb cJleAylorqrre BEIBoAbI.

L Ha Saae uoqteua n s6rr,ralr MaxclrNryrrou 1l-nerHlrx qIInJroB (qo rrorteuta
nepenoJrroconnr.r o6qero Nrarlrlrrl.Ioro rloJr.fl Coluqa) Ha6JrloAalorcfl:

a) ycroftuuBafl HoHr{errrpar{r{.s Bcrrbrrrren (xan n ceBepllo}{, ran !I B IoTItIroM

troJryrlapr4.Ex Co.nuqa) ToJrE,r(o s6[r,rau cenrop]rbrx rpaIrI4I{ (- +) HeBaBI,rcrIr{o or'
Toro, flBJrflrorctr ilu ouu xafiroBcr{I4Nrr,r trru uexafiloBcr(rltlll AJlfl aTr{x BcnbIIneK;

6) ymeur,meul4e rrrlcla BcrIbIrIreH nplr uplr6"nr'til{elrl{I'{ K lpallr{qe (* ;).' "2- 
Ha {aae cua4a ar(Tr4Bnocrlr, a uN{erruo rrocJre rlepenoJlloconnil o6ulero uar-

Hr4THoro nona Counqa, HoHr{e}rrparlr,rfl Bcnbrrrren H rpaIrrlIIaNI ceHTopoB orcyrcr-
Byer.

3, Paaur.rqa r\{e}r{Ay xSfiJroBCHU},rr4 r,r rrexsfirroBcItLIr{Lr rpaul{I{aNII{ AJI'{ BCnLIIxefi

npo.flBJrfreTc.fl JILITb B TOM, qTO HOHqCUTpaIILLfI BCrIbIIrreH H IpaIIIIqe, AJI-fI ItOTOpLIx

oHa.flBJI.flerc.s xafiroscxoft, Btttue, alerl BcrIbIrIreIt, AJrfl Horopblx ara iHe rpalll4rla'
.sBJr.sercfl IIex3fiJIoEcKoft,
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4. flo.uyuenHr,Ie peayJrbr&Tbr, rro-Br{Ar4xloMy, Aaror AotroJrr{r{TeJrbHoe cBrIAe-
TeJrr,crBo cllfrSr{ r{erriAy o6rquu MarHr{Tr{r,rM troreM Co.nuqa u Bctrr,rueql{oft axrus-
I'IOCTbIO.
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AHAAEM!Tfl, HAYH CCCP

I,I 3 ts E CT I,Ifl ITPbIMCHO1,1 A C TP O O U 3I,{IIE C I{ O ]t OE CE P B A T O P I,III
Ton LXII, 1980 r.

v ut 523.752

OIIPASOBAHIIE JII,IHII]I BOAOPOAA
B CIIOHOfrHbIX IIPOTyEEPAHUAX

tI. Ilonooxyy

Coslrec'rno peurarorcfl ypaBHerrlrfi flep0Hoca rr crarlrcrrrqecHoro paBnoBecfitr AJrtr arorla Bo-

AOpOAa C Bocelrrrro ypoBHsrrrr r.r r{oHTfiIryyrro]r B rrJrocfionapaJrJreJrLHo]"I']IoAeJrIr npory6eparirla
c no,rnorl orrlrqecnor-r ro,rn1r.rnoft B l{er.rrpe nnnlrr'r I-I., paBrroii 1,5; 10; 25; 50; 75 u 100. Br,rcIIc-

reun {ynxqrr[ r,rcrorrur,rr(oB, rroJrHbre arleprlrrl tr npofr,rrn rr.rnrrrt Ho - Hr. IIocrpoellbl reope-

Tl,rqecrtr.re HpL{Bbre pocra r.r fipr.rBr,re noJryrxr.lpr.ru. Cpannerurr arllx BbrqlrcJlenttii c na6nrc4eul.Ir}Ilr

Ir c Apyrl,nrrr TeopeTr,rqecrturrr,r }roAeJrrrrrr,r l1ofta3brBaroT, qTo lralllll pesyJIl,TaTbI xopouo cor.uacy-

rorcrr c ua6;rroTlenurl'rlr.
tr4cc.negyrorca BaBrrcltrocrr, gr{BrrBaJrer{Tnbrx rrrrrpr,rr, rlerrrpaJrbrlbix rrlrrencrraHocreii rr trn-

reuclrnnocrerir [L{noB, a ral{}r{e rroJIyIrIrpIrE rr.rur,rir or anaqenttii BxoAHLrx napalrerpoB xroAeJIrL

THE TORI{ATION OF THE HYDROGEN LINES IN THE QUIESCENT PROI\,II-
NENCES, by Chulternijn Tsouookhuu. - The simultaneous solutions of the radial,ive trans-
fer and statistical equilibrium equations have been calried ont for the hydrogen al,orn with
eight, bound levels and a continuum in the piane-parallel model of the prominence wilh the
total optical thickness in IJo-line -cenl,erequal to 1,5, 10, 25,50,75, 100. The source funct,i-
ons, the total ener.gy and the profiles of the lires Ho - H, are calculated. The t,heoretical
curve of growth and the curve of halfrvidth are constructed. Comparison of these calcula-
tions with the observations and rvith other theoretical models shorvs ihat our resulls ale good

agreement with the observations. The change of the equivalelit vidths, the central and peak

intensities, the halfividths of the iines n'ith the values of the input model paratnetels at'e

investig'ated.

1. Ea,nr,nepoBcnr{e Jrrtrurr BoAopoAa flBJrflrorc.a rrau6oflee crdJrr,]Itll{rr Jrrrrrtt-
r\rr4 B cnerrpe upoty6epalrrleB, r4 npo6JreMa o6paBoBaHr,r.Fr arl4x JrI{HIlfi r{r\{eer 6oJIb-
rxoe SHarreHr{e AJr.fl rrr{reptrperaqr,rr,l Ha6JrroAe:Hui4 v. oIIpeAeJIe}Iufi ocHoBHLIx {r.rau-
qecr(r4x.napaMerpoB rlpoTy6epaHqeB. 3a4aua cBoAl,Ircx It coBN{eCrHoMy pelueHrrlo
ypaBrrerrr4fi neperroca r{ craqrdorrapHocrr4, }toropoe B cryqae ytrera NIHourx ypaBI'Ie-
Hr,Ifi coupfl)neHo c 6oJIIIrII,IMII TpyAIIocr.EMra. fIpulrerrr,ITeJrbHo H npory6eparll{aM
AByx- r4 rpexypoBeHHbre saAaaII4 paccMarpl4BaJrl4cr, HeoAHor(parHo B cB.s3I'I

c r4ccJreAoBaHr,reM nepeHoca Lc-, Lo- nHo-u3fiyqeHllfi [{-6]. Hara6oree nogpo6-
Hbre pacqeTbr Br,rrroJrHerrbr B [7, B]. B t7] paccNrarpr4BaJracr,MoAeJrb aroMa c qerErpb-

IlIfl ypOBIIflMI4 II I(OI'ITI{HyyIIO}I I4 OAIIOpoAHLIe I{SOTepMI4aIeCKIle CJIOI'I C paS,rII4IIHLI}II'I

reoMeTpuqecr(Ilrll{ roJItqL{HaMI,I. B IBJ paccnrorpeua Mo[eJrb aTo]Ia C [.sTrrlo
ypOBH.flMI4 Lr ItOr.rTI{Hyyr,r0N[ r{ ilOJIyqeHO 6Orr,UrOe SL{CJIO I4SOTepI{IIqeCI{I4X I,I IIeI'I3O-

TepMr4qecnr4x tuoger.fi. flolur,re rrHTeHcI{BHocrr4 Jrr,rrrull Ho, nrrullcleHlrlle ts [7]
AJr.fI MOAeJreft C llantruu Tgo, Xoporuo corJracyrorc.E c Ha6JrroAeHI{.s}II{, oAHaHo AJrfl

MoAeJreft C 6onsmr.rnrra Tso OIII4 oI{aBbIBaIOrC.s SaHI{}I{eHFIbIMLI [pI.IMepI{O ts ABa pa3a.

Teope:rrauecxr4e lroAeJrrr, ilocrpoeuHr,re n IBI, xapaItTepI4Bylorc.fi cJrLrIrrHo]r N{&JIbril{Ir

aHa u 0JII4IIROM 6OrSUrr,rlrra sIIaqeHLI.sMLl IIOJTHbIX I4HTeHCT,IBHOCTeft.

B [9,'10] pemeurre MrroroypoBeHHofi BaAaqu 6nrno cBeAeHo H ilocJleAoBareJlr-
HOMy paccMoTpeur{ro AByxypoBeHHofi 3aAasrl. ognaxo npeAtroJlo}I{eur{fl o roN[, alro

cBeqelrue BoAopoAa n upory6epaHrlax o6ycnon.neuo roJIbHo pexoM6uHarllrsuu [9]
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LIJII{ roJIr,Ho pacceflrrlreM {orocsepnoro rtBryrrerrus [10] , flBJr.Erorcrr cr{JrbHo yrrpo-
Iqerrrrbrlrr4.

NIr,r peruaent ypanuerrr4-s rreperroca !r crar{rronapHocrrir AJr-rr aroil,ra Bo4opoAa
C BOCertIbIo ypoIlIIfII,II{ I4 KOIITI4HyyM0I,I C yqeroM BCex SJIeMeIITapHbIX npOqeCCOB,
BeAytr{I4X H SaCeJreHr{rO r{ OnyoTorrrerrr4lo SHeprerr{llecHrrx ypoBrrefi r4 r4SMeHeHr{ro

{usu.recxr.rx ycJlolrrlfi c rry6lruofi. i4ccre4yrorcrr raruxe rraMeHerrr,rfl paaJrr4qHrrrx
xapar(repr4crr.rn Jrr4rrr{fi (upo$rara, anBrrBaJreHrrrofi uupr.rubr, rIeHrpaJrr,Hoft r.rH-
?eIIcI,lBI{ocTrr, rIoJIyIxrIpIIHr,I I4 T. A.) Ir SaBr{cr4MocTr{ oT SHaqeHraft racxo4ur,rx trapa-
i\,reTpoB MoAerrr.{ (onu.ruecHofi ToJrtl{r{rrbr Tgr, BJreHTporrrroft rentneparypr,r 72,

sJleKrporrFioft Horrqerrrpat]ltw nt" r.r ilapail{erpos Ay u Ao, xapaHrepr.r3yroqr4x
rpaAr4elrr reN{rreparyprJ tr{ rrJrorrrocrr4 coorBerctneuno).

2. flprauarafl Mo4e.lrb. N4rr pacc,uarpllBaer{ MoAeJrE arol{a BoAopoAa c Bocer{E,ro
ypoBHrrMr,r r.r HolrrrrHyyMor{. Ey4eu yqr.rrbrBarb BCe aJreMeHTaprrbre [poqeccbr,
B xasecrre reor{erpl,Iqecltoft MoAeJrlr o6r,eHra rrpur{er{ nrocnouapannenr,ur,rft croii,
pac[oJ]oilielluuit uepuellAl,Ir{yJrrrprro n coJure.IHoft [oRepxHocrr4 r,r ocBeqaeMbrft
c o6etrx cropoll {otoc$epurrM r{BJryqerrrleM. fae B cJroe csr,rraerc-s oAHonoMtroHeHT-
rrbllr r,r rraxoArrlqr.rn{cfl R ycJroBlrfix, orJrrlrl]rT,rx or JITP. Berrnuuust Ay u,4.p, orlpe-
.qe Jr.freN rrre c o oTrr orler r r{t{t{ r.r

A7: Tf,D -T:,
Ap: nf;D 1n,t,

6ygenr paccN{arpr,rBarb Har{ r{cxoAHrie [apaMerprrr r[oAeJrr{, r{ rraMer{eH].ra T" a
c rny6rauofi 6y4eu orrr{cr,rBarb Br{.pa}r{eHr4fl r{rl

T (t) : Tc * 4Ar (r - 0,5)2,
ne (t) : n"" 11 + 4 (Ao - 1) (t - 0,5)21,

nyPyi { tt-P 
"i,

(5)

(t)
(2)

t7,?

(3)
(4)

(10)
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rge t - r/ro.
3. OcHosrrsre ypaBuelllrfl. Vpannenr,.re crar{rroHaprrocrr{ 4"nr d-ro ypoBrrfl rrMeer

Br{A
i-L N i-l

zze () lrri -t ,2. p* i pi,): )', n1t'ir *;-L /r-i+l i:r
.rAe

P"j:Aiil- Br:Qli+ j?)*cri, (6)

P ii : B ir (t-!ti + i?) I C .i. (7)

Sgecr Aii, Bii, Ri, - efiHurrefinoscnne xoas{trqlreurr,r ctrourarrr:roro r{ Bbr-
rrvlriAeHuoro flBilyqerrr.{fl rr rrorJrorqeHr,rx coorBercrBeHHo, Ci, } CU^- Bepofir-
Hocrrr noa6ynr4erurfl r{ Aeaaxrr{Baqr{r,r DirexrporlHr,rMrr yAapaMr4, ii); y jg 

- ycpeA.
Her.rHr,re rro ytJrailr r,I qacroralr r4rrrerrcrdBrrocrrt 4lrS$lr3Hoto rr up.E[[oro coJrHequoro
IIS"TIYqEIII,IfI.

Ypanner.rue r.roHI{Baulrorrnoro DaBrroBecrrfr rrlfeer Br,rA

,,*)lP.u": \'tti[,i,, (B)

TAe nt - 
alIIcJIo npoTolroR.

Bug P"2 u Pi,' altaloruueu (6) v(7), ectuB rrr{x BaN{eur.rrb rar'rAencbr i ra f coor:ner-
crBelrlro ra c rt i. flpu.relr Belloflrllocrlr {ororaouuaartrrlr{ 4ussyaurru r{ [pfiMr{M
co.lrlleIIrrbrxf I1I3JIyser.ruflx{r{ I]aBHrJ cooTBeTcTBeHHO

du

ig-t)'

t:i+t

(e)Burj;';: * ", i' ai"

8,"r2 -wi"Ks+lJ -\u,(,,"(*)') + *

*n,(ti"-",")(+))+],
r+)

"-1c



tqe Ko : 2,815,l02egi"li,, tzic - noo+{uqueur AuJrloquu, E, yuau,tBaer trorJlo-
qeHr.re uailyqeHr,rfi Ao paccrrarpr{BaeMoro oJrerreHra o6rerra. [.lrr cy6opgtrHapHbrx
norrrrrnyyMoa {ynxqlra E, panua eAr.{HrrrIe BcJreAcrBrre MaJlocrr{ apryMeHra.

tr4cxnro.ra.E n* ue (8) u troAcraBJraa r (5), nocJre rrer(oropbrx npeo6paaonauufi
lroxruo noryqurb cJreAyroqee ypaBHeHr{e AJrs trepexoaa UL:

bu (pur. * Xt,r) : btZut,

IAe b; - a{eHseJroBcHrre Hoa{{uqlreurrr

bi : nilnf,', nf :n7r,ai/ a*a,$"i,

ae : 2 (2xmkT"/hz)''", F"i : exp (-hv"ilkT").

34ecs (D;, (D1r oe - crarl{crltqecflue Becaaro]ras d-M cocroguutr,lroua rI aJIeIt-
Tporra, tn-Mlacca AJIeKTporra, k -uocrognuas EonrqMalra uh- trocroflIrlra.E
fllasna. Beru.rfiHa p;j, o6rrquo HaBbrBaeMa.E ((qucroft paAuarlrBgoft cno6Hoftl,
otrpeAeJLaerc.a {oprry.rroli

Pir:t -(ii':lSti)
tr xapaHTeprrsyer ornJroHer{lre troJLrI uSIytIeHIlfI or repMOAI,IHa}II{qeCItOlO paBHO-

Becuoro, 34ecr ,S;; - {ynHqraa r4crotlHunoB.
Brrpanteulrfl \tn Xr,t u Zur r[61 3atrr{cblBae}I B BI{Ae

.u-t N i

x112-rt-r |+f 1 ar;(pu;1- '',,l +.I '+r, ffFr,.'r,,.l,
i=i r:L _r_1

-L_1 tj_1

zr r-r'tui+lL Au,rju (r?.;)-' * \ Au;rr,slr.*
I,:r j:L-L

N

+ L ;r, 1P 0r,' (p6, * ri.r ,t:"] ,

Lr:L +1

:.) 0r-;
r 1', : j1"; -,+ -]'- tr' ; * pu ;,t _ lrtl j

,1

r';r': jY;-r--- = er 1l- pr-;,
r |tltj

1?,:ffiruri-)-: I t r,,o*8, (ra*)d,r * \'*o*zr((ro -'r)a*)drl,-'ti

(r 1)

(12)

(13)

(1tr'r

( t5)

(16 )

13i

(17)

( tel

(18)

rr - Horrryp Spayurotleponofi trrrrrt4vr, a.t - uporfu.nr Hoa$SlrqrreHra rrorrlo-
qerrr.r.E? I9i - trrHrelrcr,rBr{ocrb l{enpepLIBHoro ctreHrpa I{eIIrpa AI{0I(a s6iltteu
gauuoft Jrr{Hrrlr, Br;i (7") - JroltaJIbHafl rIJraHrioBcHaa $yunr1ufl1 au j : Cui/Aui -BepoflrlrocTr, tlr6ern {otor'ra BcJreAcrBI{e yAaIloB Broporo poAa, T0 - onrl{qecHafi
ToJlq,urra cJIofl, T - orlTrlrlecnaR rny6nua,

1 1Pu"P"'\Puj:-(F)

sl1,: sir,lIL -Fir (L- s;r.)1.
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(Dyuxqua ucrorrlrr.rnoB B Jrr.rHrlrr UL orpegetaetca Sopuy,rofi

sr-r - uu "( 
b,' 

--1- - t \-' ,""\'u llur I
tJsa:2hu!,alc2, p1t: exp (- hvs7.lkT"),

I,{e Vyl- - 
aracrora B IIeHrpe :lrn:Frun (JL.

flo4crarrfla bL/bu ttz (11) e (20) (4;ra upocrorr,r onycnaer{ r.rHAer(cbr

(20)

(21)'

UL),ao.nyuuwr

(22)

(23)

(24)

(25)

(26),

(27)

rAe
s (t) : S ("c)/B (I,(t)),

i (r) : Id ft)/B (r"(r)).
Vparueuue (22) uoxtuo Barrrrcarb B BrAs

s: (1 -E)i +ET,
eoJrrr otrpeAeJrrrrb Beiluquuy I v 6 crcpyroq,rrM o6pasolr:

, X-FZS:Tr_, X_pZ
r (-ilLv:-7=g/

3aneruu, uro Ber[qr4Ha I - E upeAcraBJrfler co6ofi Bepoflr]rocrb Bbr]nr4BaHrrfl
HBaHra upr{ DJreMer{rapHoM anre pacce.Euur. Yparueuue (25) flBilflercrr ocrroBHrrM
r{HTerpaJrr,HbrM ypaBHeuueu 4rassy3r4[ usryqeHr{fl, B perrreHrrr{ noroporo rr 3a-
HJrroqaerc.fl Haua SaAaqa.

4. fier:auu pacqe'ra. OcnosHrre ypaB]reHlrfl, paccrrorpeHHlle B trpeAblAyqeivr
paaAeJre, [pr4BeAerrbr u o6rqem ur.r4e. ,(nr ytrpo[treHu.,{ cxerrbr pacqera Lr conpa-
qeHrr.fi o6T'eua nr,rqrac"renlrft Mr,r trpr{MeNr rrecHoJrbr(o upe4uonoxenuft.

1. Ey4eru cql{rarb, alro npory6epaueq troJrHocrbro Henpoapaqeu (p : 0}
B qacrorax nafiNranoscrrax nlrrurft. Ilplreruneruocrb aroro ilpeAtroJrolr(eHr{fi trpo-
BepflJracb rreoAHor(paruro (naupranep, [1{, 121). B npory6epaHqax 't!,o. 105-:-
-- 707, aL, 103 -:- \05, v Molr{Ho rror(a3arr,, rrTo rlprrlrflTlre aroro upeAfloJro-
lr{eur{r ne 6y4et cBffBarro c 6o;rr,rur.ruz orura6xanrra.

2. Ipene6perael{ BaBr{crrMocrbro upo{zrr xoa{$uqueHra norJrorq,enr,rfl or
onrn.recxoft r,ny6uulr, Vxaaauuyro BaBr{cr{Mocrs urr 6y4elr yqr.rrbrBarb roJrbxo lrpu:
BlrtrrrcJreHrlr4 r4HTeucr4Buocrr{ BbrxoA.s[{efo r{Bflyqenua. VnpotrIeHr,re, Horopoe Ao-
cTrrrseTcfl B crrJry aToro [peAloJroEreHr{fl, cocTor4T B Totrr, sTo B EToM clyrrae flApo
rrHrerpaJlbuoro ypaBHeulrn (25) BaBr{cr{r roJrr,Ho or paaHocrrr apryr\{euroB, a r4B-
rrerreHrae nu tr T u BxoArrr B BaAarry fir4[rb qepeB BeJrrrqlrr.rbr E , 6 .

3, Mrr 6ygeu cstrrrarE,, rrro pacceflHr{e trporrcxoArrr c rroJrHbrM trepepacnpeAe-

"rreHrrervr r(BaHToB rro qacroraM BHyrpr4 JrI4Hr4rl. B cu;ry upeAnoJrox{esvfr.2 u 3.
cpeArrfl.a r4rrrelrcr4Br-rocrr, Ha rry6rane r orrpeAeJrflerca $opuynofr

to
4('./d1t1: , ) Ii(lr-rl)s(1)d/.

0

4. Ectlt npene6pe.rr, Bbrrry?riAeHHbrM[ rlailyqe]rrraur,r, ro rllr{BeAerr}rbre
ypaBlrer.rr{fl }recxoJrrrrro yrrpocr;rrc.rr. B qacrrroc,rlr:

t'r;j-erti*Pri,
,'.-- 

- 
i9. r a,-. Lt jL 

- JUj-1-Et-j-T puj,
0zsjl,:sjl,i:o7,loit
r- x5- 1+-I.',
6 - z/x.

(28)

BLIIIIe

(16')

(17')

(1e')

(26',)

(27',),

1s7



Itoa{{uquentrr noa6ym4eHtrff rr trourlBarlutr DJrenrpourrbrMtr yAapaur lr o6par.
HbIx uL{ trpoqeccoB Bbrqr{cJrer{br no {opmyrart Cauucona u lom4eua [13, 14],
a xoe{Suqueurn SoropeHoru6uuaqur{ - tro Curouy [15]. Bce aru Hoa{{lrqr{eurr,r
Afl.S HaifiAOrO IIepexoAa trpeAcraBJrer-rbr B Br4Ae

C;i : 70-'" (a, I afio + aztl),

r4e f9 : 7"1704, I{ Beil[quHbr 71, ay a1, a2 BBo[I{JrI{cb B MaIITIIHy.

,[nr perueur{fl crrcreN{r,r uurerpaJrbHbrx ypaBueurfi runa (25) npulfelraJlcfi
l{eroA, onlrcaunr,rfi s [16]. Cyrr uero4a saKrloqaerc.r[ B ro[r, uto {yuxqrnfi ucroq-
HITITA trPEACTABJI.flETCfl B BIIAE

N

s; : .) cil Fi) j,
J:L

a EApo rrHrerpaJrbHoro ypaBHerrr - B BtrAe cyMMbr ar(cEorreHr
M

K(il: 2 a*e-b*u.
m:l

(30)

(31)

B peayrr,rare r(a?fiAoe rrHrerpaJrbrroe ypaBr{euue BaMelrflerc.g cucteuoft Jrfr-
sefiurrx a.nre6paruecxr{x ypaB}reuraft oruocrrreJlbrro noa{{uqneuroB c3r Koropar
perrraJracb MeroAoM laycca c nrr6opolr rJraBtroro aJreMer{Ta. Pacqerrr tror(aBaJlr,
arro B o6nacrm ruur4subrx 4na acrpo{lralrxlr auaseuuft E ) lO-u Mero[ Aaor Ao:
cTaToqrro TosHoe pemeHr,re.

flocxo,rrxy BeJrr{qr{rrbl Eur tr 6ur B ypaBlreHuu (25) aanucflr or BrraqeErft {yun-
quft racrouuunoB Bo Bcex Apyrrrx Jrr{Hr{.fix rr r(ourtrHyyMe, r(oropr,re B cBoro oqepeAb
saBUCfiT Or sul,, saAaqa pemaercrl I{Teparr{Bllo. floc,ne troryqellufi Ha oqepeAHoM
ararre Br-raqeuufi $yuxqufr. ncroqnr:(oB BbrrltrcJlflIorcff BeJruqtrHr,r p uo {opruyre

(2e)

v li, \n- ' l-:--41-Y- t-e \" -)'

,I{aree c rroBrrMrr BHarreHr.rsr\[u p r,r s Bbrq[cJr.flrorcfl X w Z, a r{B Hrrx
tr4repaqlrn cquraracE, BaBeprrreHHofi nplr Aocrl{}r{eHr{I{ roqHocrl,I

I st"l - s(n-l) J/s(2) < 0,03

(32)

v E rt o.

(33)

nJr.s $ax(Aofi" ttuuuw. a Hamgofi roqrte tro r.
Tarurrr o6paaom, Ha)flAoe rrurerpaJlbuoe ypaBueutre peuaerc.fl roqEbrM. Mero-

Aolr, a rrrepaqrlfi trpor{sBoAlrrc.fl Me}ilAy trHTerpaJIbEbIMtr ypaBHeEtr,EMI[. [Ipu
paByMrroM BaAar{r{n HaqaJIbHLrx rpu6numeulrft cxo4zuocrb c ynaeanuoft -rou-
uociuo Aocrnraerc.fi trooJre 5-6 nrepaquft. Bce paorlerbr BbruoJrlrerrbr na 3BM
EC-I020 Itpnnacxoft acrpoSuauuecHqft o6cepratopun.

5. O6cprgenrre peaynbraroB pacqera. OuumeM peayJlbrarbr rraml4x pqcqeroB
u cpannuor c ua6nrogeufiflMrL lr c peByJrbraraMlr Apyrtrx BbrlucileHufr" I7,81. IIpu-
qeM Bgecb cpaBl{eur{e c na6lro4enugMtr AeJlaercfi JItrmb s toft cretrertr, s xanoft
aroro Aooraroquo, -rro6rr uocMorperb, trpr4eMJreMrr rn aoo6qe peByJlbrarbr Ea-
IIIux pacqeToB It Molr(Ho Jrr{ rrcrroJrbsoBaTb rIx AJrfi llrrTeptrpeTar{trtr peaJrbr{blx rla-
6.iuo4enraft rr oupeAeJreuran {uauuecnux rrapaMerpoB upoty6epanqen.

Ha prac. 7 w 2 apegcraBJrerrbr rpa{uxu r{BMeHeErrE Syuxquu }rcroqur[r(a c rJIy-
6uuoft u upo{rarr llr:n:lru Ho gnr uogeteft c uolnofi out[secroft roilrquHoft TH.,,

pannofi 7, 5, 7A,25,50,75 u 700. Ha plrc. 2 pxn cpaBgelru.fi rror(aBal{ rpo{u;rl
iauur. Ho 4rr upory6epauqa 8.VI 1959 r., otrtrcaurroro s lLTlr qacrr4quo tray-
qeHHoro s [18].

flonnrre sueprr{tr, uaflyqaeMbre u 6amuepoBcnux trrvtnv:flxl Bbrqtrc;Iel{Er Iro {op-
r{yire

to

I r (",) exp (- 'tu) d,"tn

0

B eAr{rrrrqax apr/c*rz'c.cp. Ha puc. 3 a 4 tror{aaaHa BaBr{cl,INrocrr uo.rruoft anep-
rur{, r4rBlyqaeuoft upoty6epauqelt coorneTCTBeHHo B JII{HI{.EX Ho, u HB, ot uo.rnofi

{58

(34)8",: I dv



1o

4/2

D 4/ 42 o.-r 44 r/ro
Puc. 1. ?IerteHenrre SyrnIlulrl4croqHl.rfia,;urnr,rr.r Ho c rry6r,rnoii B cJroe c nonuoi,ionr1r.recfloi.i
rorrqnnoii ,.'.o: 7, 5, 10, 25, 50, 75, 100

1: 0, T": 8000 I(, n.e':2,5.L010. t : io/2, Te: 70oo K, tt": b,0.1010

Puc, 2. Tcoperr'tuecrue trpoSu.rrlr JrltultLr Ho, coorBercrByrorqrre BfiaqeHr.rnn {ynnrliru r4croqurl-
xa, nao6paxrennoii ra pr.rc. 1

f* - uureucr.raHocrrr Jfl.rHr,ru Ha qacrore tr B eAr{Hr.rqax UeHTparbuort uHreHcuBHocrrr; r _ paccroEHue or rleu_
Tpa JIUHI{u B eALHI,Iqax A},D. fIyHfirup 

- lpo@nnr, flr,rHuu Hc{ Arfi npor}oellaEqa g.VI 1g59 r. [17J. f, :
:7000 K, ?]e:5.1010 cM-3

/U tAn /o'tfs,

/o

I

0 5O /tro ,"n 0

Pllc. 3. Sau.rcnlrocrr, rloJruulr Drreprr.rr , r.tatryuaeuoii n lrrnurt H,
- 7000 K, nf; : 5.1010 cM-Bt Ar : LOOO K, A D : O,S

cH4.lz
.08

1/

R4 .4

1A

L/ 1F
I
4

I.7
6

tE-r
Z

 A

T

A

A

/O r. 2o
P

or rH Ar.q MoAefl.r 7c 
-"d e

,,

2

Tpeyrouruuru - lroJHble uHrcncrrBHocrrr JruHr4u Hc,flrecrn npory6epanqer A, B, C, D, E, F, Ia3yqeHHr,rx
n [18J, Hoalparbr - pacrrerr,r u [?J, npyxxr,r - pacqeru u [8]. H4, 11, IZ, D8, R4 - o6oBHaqentrrl MoEereii.
Apyrr{e xapanrep}rcri{r(u Molereii [7, 8] aann n ra6u. 1

Puc. 4, Saelacnlroctb rroJlrroi,r arreprr,rr, r,rBryqaeMoi.i B Jrr.rnr.rrr HU, or fH. AJrff llroAeJlr,r Z': ==

:7000 K, nf;:5.1010, Ar:1000K, Ap:0,b. Bnasfir.r- arraJrorrrquo pr,rc.3.

4/6

(

= /oO

4'l
408

I



Tla6ruua I

I81
IBJ

181

tBl
tBl
171
t7l
r7r

t7l
U1
t7l
ti)

7000
7000
7 195
7685
8261-r

7000
700t)
7000
7000
7000
7000
7000

I1
T2

R4
D8
H4

t,
t)

4
E

6
I

7000
7000
4600
5315
7040
7000
7000
7000
7000
7000
7000
7000

5,10
4,77
9,8

7,4
8,0
9,8

4,5810
4,t+E7o
3,0E 1o
4,8E 10
4,5810
/r,65E9
3,218 {0
2,40810
2,23810
8,79E10
8, e 0E10
2,93E10

3,2E3
1,084
1,283
8,5E3
1,184
1,0E5
1,0E3
1,0Ezr
1,0E5
1,0E3
I,0F.4
1,0E3

0,27
,25
,16

otrrgqegfiOfi ToJIquEbI. 3ta AasuCuM6crb cpaBEtrBaeTCE c Ea6ilIgAeutrfiMtr fifig
mecrr( trpory6epaHqeB, trByqelrrrbrx B [{8]. Tarrr lrte Mbr rlprrBoAtrM reoperrqecxue
troJlHbre r{HTeHcrrBHocTIlr, BblqtrcJreHrrbre IIJIS Her(oTopbrx trB MoAeJIeft, [ocrpoeHEbrx
B [7, 81. B ra6r. l upnne4enbr ocHoBI{bIe xapanreprrcrtrntr arffx Mo,qeJleft.

Vla ptrc,3 nu4uo, rrro AJr.E :r.t:r.rau Ho ramr pqc.rerbrryrlme corJlacylorcfl c Ea-
6nro4enrrrrrlr, qeM MoAeJrrr, uocrpoenlrbre s f7, B]. ltar yxaBblBaJrocb Bblme, Teo-
perffqecHue troJIHbIe lllrrerrcuBHocrE, BbrlucJrellllhre B [8], oseHb 6olrmue.
flo;rnsre r{rrrerrcuBuocru, BbrqucJrerrnbre s l7l, 6iluaru x ua6nroAeutr.EM trptr Ee-

6onrm6p THc((<15), aupz6onrutrxrllo rlpgMeplro n 2 paaa Merrbfre, rIeM o6brsEo

na6nrogaeurre Brrarreurn. A 4nr rrfrr;frlr Hp (puc. 4) peaymraru [7] onaabrBarorc.E
,6,nuxte r ua6rrogeur[flM.

I-Ia6nrogenr,rn
C SIUCJIE
c pcruerHor:r
C I{Oll OIIaJILHLIII cnel{rpo}Ierpo}I

Teopr.rn

,l ,0
7,0
1,0

1,0
1,0
1,0

0,47
,<
,)()

,30
,34
,5t

[ 1e]

117 , 1S-221
rrz ')/,1

l25i
u2l

B r:a6n. 2 cpannunarorcs 6ansr'tepoBcnr{e Aer(peI\[eHrbI'
Banr,lreponcr{ue Aenpelrerrrbr, rroJryqeH]Ir,Ie rl3 Ha6rroAelrlrii c oflreJle, trpeAcTaB-

.Jr.aror opeAIII{e uo 7 npory6epauqau, ua Ira6nrO4enuft c peruetnofi cpeAI{I{e trO

35 upory6epaHqeur, r4B rra6.rrroAetufr. c nopoHaJIr,IIbIN,I crrel{rpollerpoNl c r(peNIHIre-

Br,rr\i fleTer(ropoNI - uo 6 upoty6epar-rqart. B uocle4uel,l crpo'IHe AaH],I AeI(pe-

NreFrrr,r, BbrrrtrcrrerrrrLre Harllr (A"TIfl MoAeJrI{ c 1'g :7000 I(, nt - 5 1010). }t^ar
Br{AHo ga ta6r. 2, uu naritlt pacqerhr, I{u pacarerll Ap}'rI'Ix aBTopoB ll2, 251

He o6r,flcrr.Eror Ea6JrroAeHr,rfl oAr{HaKoBo xopouo AJrtI Bcex JMHIrfi, Ilplr cpaaneulrr
Teopur{ c na6lrogenr{fll{r,r Nrbr BcrperlaeilIc-fi c HeotrpeAeJleHHocrllo ]Ia6JlroAareJrb-
.rrori 4urrrrurx. B .Iacrnoctu, 6anr,uepoBcl(I4e AeKpeI{eHTLI, IloJl;rq;1s11ure I43 Ha6JIIo-

AeHr,Iii, ullOIIBBeAeHlIbIx paBIII;INIII N,IeTOAaMI{, CI{JIbIIO OTJII{qaIOTCfl ApyI OT Apyla.
Ana.uorlI.ftroe rroJrolr{eHr{e r{Nreercfi I{ B oTHoIIreHIrI{ I{eHTpaJrbllbrx rrI'ITeHcrrBHo-

creft [26].
Bce me B r{eJroM r{B aHaJrr{Ba Aarrubrx ta6r,, 2 r{ pl{c. 3 lr 4 nromuo Bar(Jrroql{Tb'

,qTo peSylbTaTLI rrallr4x I)acireToB BtrOJIHe trpIIeMJIeMbr lI XIOII{HO IOBOpIITb o6 ux
flcrroJrb3oBaHl{r{ AJrrr I{HreptrpeTaquu ua6,rrc4eurft I{ otrpeAeJleHrrfl {nauuecHux
napaMerpoB Kor{nperrrurx upory6epaul{eB. B cBrrlrr c arrrN( r{br trpr{BoAlrM Irr{E{e pfiA

,,160

Ta6n uqa 2

onpetreJreHI,IfI

,O6oana.reHtIa
noge.rett rfp, n r3, r (r'rr), cnt-' T, HM Ccbrflfia
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44
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Puc. 5. Itpr.rnrre pocra AJrfi 6a.nrlteponcnoll rutttttt, Bbrql{cJlerruLre AJrfi MoAeJrI{ TZ:7000 K,

"Z:b,LoLo, Ar: loooK, AD-0,5
I{puBa.fi pocra AJrs H6(,, p&ccuilTaHnan n [25], nol{aaa}Ia urpilxoBoii nunrcri, Hpyrr{Hr{ - aMnuputlecnaa ripil-
traE pocragrrnpory6epaHlla 8.VI" 1959 r. [1?]
AI - oHBr,rBareuTHafl uI{pI,IHa a ltA, Al,p - AotrJrepoB0l{afi noJIyuupI,IHa, q,,?r, . . ., oBHaqaer, qro TOqKI,I

oruoctrrcfi H JrtrHrrEM Hor, H0 u r. u. I

Plrc. 6. I(punne rIoJryuI{prIH 71lx 6alr,ueposcrtr,Ix rlrul,rii

rroJresHbrx fpa{uHoB, noTopble rloryT 6r,rrr, lrcnorF,SoBaHbr nprl oIIpeAeJreHrrtr
ocHoBrlr,rx {lrelruecnux trapaMerpoB crroKofiHbrx upory6epaHl{eB.

flpr auarnBe ctrexTpa trpory6epaHrleB qacro upr{Merrflercfl rferoA I{pr.IBoft
pocra. flpuueu B HaqecrBe reoperr4rrecHoft xplrnoft pocra o6brsno 6epyr HprrBylo
pocra Xerr,Aa [26, 271 utn Eenoroplre ee r{oAl.rd)rrnaqrrl,I [28, 29]. Ha puc. 5
npe,qcTaBJrerlbr npr4Bbre pocTa AJr.fI [epBbrx rlecrr{ rru]d:ldft 6anr,lrepoucKoft cepr4r.r

Arrfi MoAeIrr{ c 1'3 - 7000 K, ni:5. 1010 cM-S, Ar :1000, AD:0,5. Ha.ru-
HarI c Jrr{Hr{r{ Ho Bce npI{BbIe cJrr4Barorcfl B oAEy. ,[,.nn cpaeueHl4fl Ha pI,Ic. 5 troHa-
saEa npr{Ba.ft pocra AJrfl Hc{, paccs[rarrrrafl B [30] B rrpeArroJro]r{eHr{r,r o pesorraHc-
r.roNr pacceflrrr,rrl I,rsJryrrerrr{fl coJrr{qa, Tarr }Ite rrpr{BeAerra 3Nrtrup[qecnafi Hpr,rBafl
pocra, r. e. BaBIrcI{Mocrt} (lS(Ax/LXo), Ig (Ifl) g;nn npory6epalrqa B.VI 1959 r.
t171. Han,nyuruee coBrraAeHr{e rorren c coorBercrByloql{rfll Itpr{BbIN{Ir AoJr}I{Ho
tprancr,rponar:E, BHaqerTr4e "ro. U Aarrrrolr cryqae lmr npn6.nlral{TeJlrruo rloJryrlaeM

'EH, X 20, r xoporueNr corrlaculr c rex[, tITo 6brJTo HafiAeHo AJIfi aroro npoty6e-
palrqa u [18].

FIa puc. 6 npeqctae;ner.rbr ran rraarrBaeN{Lre Hpr{Bbre troJlyrxr{ilrrH, r. e. BaBl4ctrr-

l\{ocTb [oJryrlrlpr{Hbr Jrr4Euu or x0. Illrpuxoean HI]r{BaE Br,rqr{cJlerra no (ropuyre
ftounefi, cnpaBeArrr,rBofr rplr nocto.arrrrofi $yunqnu ucror{HunoB. Ha puc. 7 nona-
3ar{Lr l,rBN{er{eHt1fl I{eHTpaJrr,r.rbrx l,Irrrerrcr{BHocTefi 6arb}repoBcrtrrx ilvruufi. c otrTr{-
qecHofi Tonrqr{rrofi. Orrr nr,rpa;rierrrrr B eAl{rrr,rqax HerrpcllllB}Ioro cnenrpa l{errrpa
Ar,rcna, ynreHr,rrrerrrroro B o6Jrac'rlr 3600-/1600 A ua 3096 ncreAcrBrle [orJrorqeHr4fr
ao cppayrrrocfeponr,rx J]r{Hrrrrx. IIa atorr }rie pr{c)rlrnc B}IaqI{ar{Ir f rrarrecerrr,r sua-
qeHlI.E qer{TpaJrbrrr,rx r.rrrrer{cr,IBuoc'rcrt 6annlreponcrtr.rx JllIHr{iii, ycpeAneHHLIe tro
35 npory6epaur{asr [17 , 19-22].
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flpe4craurxer 6omuroft lrrrrepec Botrpoc, HaK paBruqHble xapanrepl,Icrultlf
ctre(TpaJrbHofi. tl:nuu (axnranareurrrafl rtrI4prrua, IIeHTpaJrbHa.E ltrrreHcl{Brrocrb,
mupuHa r(orrrypoB z r. g.) 6ygyr Meuflrbc.E c uBMeHeHueM BuaqeHrrfl. Tex lr,ilr.
uHbrx rrcxoAHbrx trapaMerpoa (7r, k", Ar , Ao). flpunralraa MoAeJIb c xso: l$
Ba ocHoBy, Mbr trpoBeJrr( pacserbr AJI.E BapuaHToB, trplIBeAeHHLIx a ra6r. 3.

Ta6rllrla 3

Baprupyenuii naparrerp q)fl Hct{poBaHEbIe trapaMerp6r

T8 - 6000, 7000, 8000 K

t0-10 nce:1, 5, 10, 30, 50 crt-3

A.r -- 1000, 2000, 3000 K

Ao:1,0; 0,5; 0,2

,j : 5.1010,

r ce :7ooo'

T3 - 70a0,

?: :70a0,

/r:1000,
Ar:1ooo,
z! : 5.1610,

nc" :5.1910,

Ao:o'5
Ao: o'5

Ao:o'5
.4" -- 10U0

Coornercrayoque rpa$uxu [peAcraBJleHbr Ha pl,rc. B-10. lIa erux prrcyHr(oB.
BI{AHo, qro rrrrapunat r'uuuit 6oree uyncrBureJrr,Hbr rt BHaseHuIo rel{treparypbr,
a qer.rTpaJrbHafl r{rrreHcr{BHocrb - H SHarreHI,Irc rpaAr{eHra TeMneparypbl oT
qenTpa K rpaurrqe cnoa. l.ny6r[Ha qeHrpaJrbHoro npoBaJla relt 6o,nrme, uelt 60lr-'
rrle reMtreparypa, Ir ocraercfl nocro.snnofi nprr r{BMeHeHr{rr rpaAL{eHTa re}Inepa-
Typbr. Puc. 10 rroxaabrBaer, qro c yBerruseuueNf iple yBeJrrlrqrrBaerc.fl r(ax I{eHT-
paJlbHa.fl r{HTeHCr{Br{OCTb, TaH r{ T4HTeHCI4BHOCTb Mar(Cr.1N{yMa, npr{qeM r.lry6uua
rleHTpaJrbHoro npoBaJra raHlr{e yBerr{qr4BaeTc.E, B To BpeN{fl I{aH rrsMerreHrre napa-.
MeTpa Ao He oHaSr,rBaeT cyq,ecTBeHHoro BJrr4fllrr{f Ha xapaKrepr4crrrl{I{ npo{u,nn
Jrrrnlrr{. Bce aru oco6euHocrr{ r{BrleHeHr{.rr crrexrpaJlr,uofi ruuuu [oJreBHo r{Merb
B Br{Ay trpr{ ar{aJrrlt3e ua6nrogeuuft ra oupeAeJleHl4r{ {raauuecrux napal\'IerpoB.

Ha puc. 1t upe4craBJleHr,r rpa{uxu {yuxquu I (ro), onpelleJlfleMofi nnpa-
)I{EHIIEM

r (to) : Z (r) dn, (35)

rfle 7b ft\ n Z (t) 4arorcr coorBercrBeuno Soplryiraruu (18) u (15). Benu'Iuna
1 (ru) 4,rr Ham4oft tunuyr Aaer AoJrro trepBuqHrrx rrcroqHl{r(oB, o6ycnosleHrryp'
paccef,rrr,IeM usiryqeHufl coffrqa. ocralrnag qacTb oTBeTcTBeHHa 3a SJIeI(TpOHIrbre'
yAapbr u, pexou6raHallllu.

G.Ilapauerpraqecxufi yuer gn$fryauu nnnyqeHrrff. I(aft 6rrno orMeseuo BbIIrre,,

coBMecrrroe peueHr,Ie ypanueuuft trepeHoca r{ crarl}IonapHocrlr B cJlyqae yqera
MHorux yposueft - 

qpeBBbrqafiuo rpy4uaff BaAaqa. B cn.sau c arr{M rlpeAcraBJrser'
rrnrepec napaMerpuqectttrft yuer glr{{yalllr uaJryqeuras. 3ro floaBoJlfler ua6erxam.
perneHrrfi ypanuenuft trepeHoca (ro roauoxHocrrr He AeJra.fl rrpr[ aroM 6otrruoft
omra6Hu) rr pelrarb ypaBrreutrff crarlr{ouapHocrrr c yqeroM Mlrorrrx ypoouefi.

Pauee c qeJrbro BbrflcHerrufi MexaHr{BMa noa6yxAenufl }r troHIrBaIIurI BoAopoAa
r upory6epaEqax ranrra 6rrna perreHa cr{creMa ypannenzfi crartrrrouapHocrrr AJIfl
MoAeJru aroMa c Aec.Erbro ypoBlrrMrr rr fiollrtrIryyruorrt [31 , 32]. Au{{Vatrfl I{3JIyqe-
rrufl trpr4 aroM yqrltrbrBaJlacb trapaMerp[qecHrr, BBeAeuueru {yux:q:tru Ld, otrpeAe-
JI.fi eMofi coorHoltreurreM

roo{ lo @d" I I

(36)

Berlr.ruua -Ltt npe4craBJr.Eer co6oro ycpeArreHHyro no roJrrqe BepoflrHocrr BrI\oAa
fiBarlra rrB cpeAr,r c rocro.flrrr.u,rlrlr {ynrql4.Elrrr r{croqHlrnoB. B csere roqlrrJx peue-
ulrfi ypanuenuft uepenoca r{ crarlr{oHapuocrr.r r{br r{o}r{er{ B},rqr{cJrr{rb ycpeAI.IeH-
Hyro c BecoNr S (t) nepoarHocrr BhrxoAa HBalrra, r. e. BeruqrlHy, otrpeAeJr.Eel{yro
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Puc. 11. Ipa(pr.urra {yrnqr'II'r I (10) Arfi 6arsueponcxr'rx rnnuii

o6oana.Ienrrscrrprl,6,e,rlcoorBercrByrorJrlrHnauII6p, IIp, Hl,Ho, H u-H1l T" :

Ptrc, 12. Cpegrax Bepo-rlrlrocrb Br,rxoAa r(Balrra lra cpeAbr (rlogenr' ?o

Ar:1000, AD:0,5)

cJreAyroq,trM o6paaou:

'a\
aa

\^:

(p) :i t,",p (t) dt / i s 1"1 4".

7000 K, ne : 5'10r0 cM-t

: 7000, n! : 5.l0ro,

(37 )

Mrr snsucnuJlrr ary BeruquEy AJrfl MoAeJrefr c TZ: 7000' n2:.5'10'l^."

"rr-'] t-,b:lo:-ii, so,"zr, roo. Et.nr rraHecrrr (p) s aasncl{Mocrrt or rq (pr'rc' 12),

.ro or(a3r,rBaeTcff, qro (p) grs scex rr,rguft 6alrlreponcxoft cepura MolItHO OtrIltCaTb

oguofi o6qeft aas[cr{Mbctrro. Itan trofiaabrBaer puc' L2, c yMeHbmeHI[eM To Ha-

,rrr" o Ig t, : -0,5 BIraqeHI{e (p) yMesrmaercn' O4uaxo reoper[qecxr( ora

BeJrrrquga AoJI)fiEa crpeMl{rbg.E x i' oprl Tq --+ 0. Vmenrgen1re (p) l;ts MaJIbIx

Tg1tro-BufluMoMy,cBflBaIIocTeM,qToMbItrpl{Hl4tr{aeMMoAeJIbaToMacorpaElltqeH-
HbrM rrr{cJroM yponuefi. pry uac:rt (1g to =-( -0,5) cJreAyer or6pocra:rr, rr rorAa

OCTaJIbHaff .rairr c Ig to ). -0,5 4OCraTOrIHo TOTIEO OtrI{CbIBaeTCfi BbIpaE(eIIIIflMIl

(p) : kF ("co),

^iF(to): --+: \ ft-,-'o'-*'1iln.roV n j_

(38)

(3e)

Bnasegue trocroflr{rroro }r[oir(rrreJrfi or(aalrBaercff paBHbIN{ 0,BB g;nn gcex lur'ruft
11 MaJroqyBcrBrrreJrbHr{Nr r( r4SNrerreEr{ro ocraJrbHbrx I{cxoAHbIx [apaN{orp_oB MoAeJrr{'

Saxnloselrlre. flonyueuo pemeurre MlroroypoBeunoft upo6neuu o6pasoBar{I{fi

CneHTpaJrE,HOft nunr4ra S ,reHorOpOot nplr6rraXrenuoM ee BapI{aHTe (cu. upeguOnO-

xreEIIfi l-4 rua c. L57). Pesy;rsratr,r HaIIIIIX_ pa_cr{eroB lyqtrre colJlacylorcfl c Ha-

6nro4euranur{, qeNI reopeTl{qecxl{e TIoAeJII{ [7, B]. Br,rsucneHnble sAeclr reopeTla-
qeCHI{e HpLIBLIe pocTa I,I HpIIBLIS trOJIymI'IpI{}I M3ryr 6lrrr, ncno;nE'BOBaHbI AJIr

otrpeAeJreHr{rr-t11o. ri Afup. Vcpe4He}IHbIe IIO ME0IIINI nporyoepaHqailI DI(BIIBaJIeIIT-

HbIe rtrrrprrHr,I, qerrrpaJrrHr,re uHTerrcl,tBlrocrlr, noJryIIrI{pI{Hbr JII'rFII4fi 6nuaHr't x r'rx

BrlaqeHlrflrf, BLIqrrcJreIrHLrrI AJra reoperllqecHofi ltoAelu g xHct 25, T;: 7000'

ruc" :5'l0ro, :

Ilh,rpunr,r JII{III,III 6o;ree uynCrBI{TeJIE,HLI It 3l{aqelIllrc rexftrepaTypbl B I{eI.Irl]e

1JIOt{) IISIITpaJIbHI;Ie I,IHTOIICIIBIIOCTI{ - It SHaqeHIIIO IpaAI{0IITa Te}[[epaTypLI'
a rny6lrua qeurpanut oro [poBaJra - n BrraqeHl{Io aJrer(Tpouuoft ltorrrlellrpal{ul{.
tr4aUener.rue napaN,Ierpa Ao 77e OHaBbIBaeT cyq,eCTBeHHoro BJII{fIHI{fl }Ia xapaIJ.e-
pr{crr,rnr{ npo$llrs ,r"rr, 1oo Hpafiuefi ,"p"" u O6.lraCtr'r arraqerrr'rft ne - 5'1010).
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,(.irn rurzuur,rx upory6epanr{eB s .t*a 70 
- 

20 05, 55 v S0% cBeqeHr,rfi
B Jrr4Hrr.Ex Hq, Hg ra H, coornercrBeHr{o o6yclonneubr pacceflHr{eu {oroc{epHoro
uBilyareHu.E. c yrerr.rueur{€MTsoJrr{ AoJrr4yr{errbrrrarorc.s, r,r npr4 rHoe : 100}uurr
400/o cBeqeuiltr Jrulrlfi H, u 30F?serreHr{fl nuurafi I{g u H, o6y"rouo.nur rrry-
qeHueM conuqa. ,(ln lranuu I{6 }r{a3aH}rafl AoJr.fr cocraBJlfler 2oo/0, a 4.,rn nrrt-
IxI4x qJIeHoB llarur 5-B% Lr r{aJro BaBr.rcl4r or orruriecgofi ronrqrnnr,r.

Brrqracrenr,r BHaseutrrfl cpe4uefi BepoflTHocrrr BbrxoAa I{BaEra r{B opeAr,r AJrfl
ycnonrar?, xapal{Tep}Iblx s cnoxofrHr,rx npory6epaHqax. IzIx t{o}riHo l4crroJrrr3o-
Barb [Jrrr napaMerpr.rsecnoro yuera gu{{yauu praryrrer]r.rn.

_ Brtpantarc rny6oxyro 6naro4apnocri grapexqrnu i{pr,roncxoft acrpo{usu.recxofi
o6cepnaropuil v ilmqLro ee Ar,rpexropy axa4erulrxy A-. B. Ceaepnonny" aa rlo6ea-
Hocrb npI4Hrrrb I\{eH.E Ha AJII{TeJrrrI{yrc noMaHAI4poBHy, Bo Bpei\,Ifl xoropofi, B rlacr-
rrocrl4, 6r,rna nr,ruorHerra Aar{Han pa6ora, Bupaxraro lrcnpeuHroro 6.laro,qapnoct,
3. A. EapaHoBcr{or{y, flpoaruraBrtreMy pyxonr4cE, crar],r4 r{ cAerraBrrreMy pflA rro-
JreSrrl,rx ealleqal.Illfi .

[exa6pr, 1978 r.
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AI{AAtrMUfl HAY}t CCCP

}I 3 B E C T I{ fl H P bI 1\[ C H O 1Z A C T P O O II 3 I{ II E C H O TI O E C E P B A T O P 14 I{
Ton LXII, 1980 r.

vAIt 523.98

PABBTITIIE JIOT(AJIb HbIX PA"[I{OI4CTOrr HrIr(OB
I{ BCIIJIECI(OBAfl ATTTIMHOCTb IIA COJIIIIIE

B ITOPOTKOBOJIHOBOTI 9ACTI,I C.A"IITIIMETPOBOTO AUAILA.SOHA

A. (D. Eavyprru, A. C. [nopxurtrn, II. II. Eprouren,
JI. U. Ilueutos

Pacclrorpeuu paAr.rofiBryseHr.re rrporoHHbrx r,r Herrporounlrx o6;racreii sa Conuqe B Arra-

na3oge norn 1,9-3,5 crr r.r BcrrJrecnoBafi ar{rrrBHocrrr r,rrorr,cxoii 1,974 r. nporonuoii rpy[Irbr
nxreu (N,IcX,Iath Region 13043) na no:rne 1,9 crr. I{a6;rrogerrl,Ifl rpoBoAlrrrrrcr, Ha PT-22 Itpnu-
cxoft acrpo{uar,rqecroii o6cepearoptrtr AI{ CCCP. fIo;ryueur,r crreAyrorql'Ie peayJrbrarr,r.

1. ,[nr flpororruLrx o6tracreii ra Co.ruqe xapar(TepuLr oruocr,IToJrrrro BLrcor{rre 3rraqeErrfi

rurorEocrr{ rloror{a paAuor.r3ryrreHr.rrr Jror{aJrbrroro r{croqrrlrHa B ArralaSoEe 1,9-3,5 cnr. flplr
lepexoAe or rrelpororrubrx o6flacreir fi lporonEbr]r crrer{TpaJr;Hr,tI)r lrngenc B r.rnTepBaJre BoJrE

3,5-2,5 cM jr{oubrlrflorcfi .

2. O6napyxreEbr xapanTeprrbre orarrbr B paaBr,rrr.rr{ JroftaJrblroro ,rcrotlrr[Ra n ncnrecxosor:r

artr4Bgocrrr Ira BoJrrre 1,9 crr. Dransr paarnrr.rfi rroryr xapanrepl,raoB&TfCx n&It [oEBJreEr.re]I

oxoAEbrx rro BpeMeurrolry npo{lrnro BCrIJrecr{oB, Tar( rr r,rar{enenurlrrl o6rqero ypoBr{fi paAr,rolrB-

fiyseEI,IE JroRaJrbHoro T.ICTOqITLII{a.

DEVELOPN,IENT OE I,OCAL RADIO SOURCES AND BURST ACTIVITY ON THE
SUN AT SIIORT CENTII,IETRE WAYELENGTHS, by A. F. Bach.urin, A. S. Duorjasltin,
N. N. Erjusheu, L. I. Tsuetkou.- The ladio ernission of pro[on and nonproton regions ou l,he

Sun in the rvavelengl,hs range 1.9-3.5 cm and bursl, activity oI proton sunspol, group (Mc

Nlal,h Regiol 13043) in Jily 1974 at r*,avelengLh t.9 cm are considered. The observations
were macle rvith the 22-met,er radio l,elescope of l,he Crimean observatory.

It is shown that:
1. The radio emission lelatively high flux density of the local sources is typical for

proton regions in thc rvavelength range 1.9-3.5 cm, in the rvavelength range 3.5-2.5 cm
the spectral index valuesless for proton groups as compared 

"r,il,h 
non-proton groups.

2. Tlie typical stages of the evolution of the Iocal radio sources and radioburst activity
al, wavelength t.9. cm ale revealed. These stages of evolution rnay be characl,erized by l,he
appearance ol bursl,s nith similar tirne profile and by changes of the total level oI the local
sources ladioernission.

Bne4eulre

fpyunu nrITeH Ha Coruqe 14 cBflBaFIHEre c Hr{[{ll JroxaJrbrr,re paAuolrcroqrurxr,r
rrpeAcTaBJrgrcr co6ofi o6,;racTlr, rAe Bo3Hr{naror Bce ocHoBHbre Br4ALr corHerrHofi
aHrIrBI{ocrIr. Itan uoraaaHo A. B. Cenepnr,rl{ [1], I{. B. Creruenno l2l u 3.rr.nuco-
rroM [3], Bo Bperlfl corHesr.rbrx BCTIDITtreH Br,rAeJrflerofl BrraqI,ITeJrEHoe HoruqecrBo
EHeprl,Irr (-1gsz apr), onn cofipoBo]r{Aarorcfi N{orqubrNr r.rgJryqcgrrex{ B perrrreHoB-
cHoil,I r{ paAr.IoAr{alaSorrax.

A. B. Ccucpnr,rlr o6ocrroBarro npeA[oJro]r{errlle, arro Drreprr{fl BcnErrrlen qeplaerc.tr
3a cqer )IIeprI{I,I r{arrll{rl{brx iloJIeft [4]. llottasarro I5-7), qro Bo3r{rrHrroBerrrrlo
BCtrbIIrIItIr [PeAIXeCTByIOT 6O.nHUr,re IpaArIerrT],r NrarHr,IrHoIo rroJr.s B artTl{Brroft
o6racru. Er,rc'r'poe BbrAeJrerrr,re aHeprrlrr Bo Bcrrbrrrrrte, oco6eHuo B r{xrflyJrbcrrofi
{aae, [pLIBoAI,IT H npeArro.Tro]r{eEI{ro o BoBr\ro}nrroxr ilpeABapr{TeJrLHoN{ rranor-
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JreHlrr( aHeprtru B ar(rlrBHoft o6ilacrtr. BoanurnoseHr{e [otroJluurernnoft nueprrll
Molr(er trpo[cxogrrrr 6naro4ap.E BclJIr,rBaHuIo HoBoro Marlrr[Tuoro trorona, yclt-
Jrerrr{ro cyq,ecrByrctrIero Marurrrr{oro troJrfl }r BcJreAcTBr{e ABrl}r(eEufl (lrnr npaqe-
nua) uaten ITJIIT xoJIMoB nong. VseruqeHtre Hatrpff)fieuuocrl4 riarHuruoro troJrfi
trepeA- RctrLrrrnaMrr o6napyxeno B [8].

B [9] orrvre.raerc.E, qro Hasaily r.ruuyrrcuofi {aarr acur,urrxr[ upeArrrecrByror
tro.spqaHl,I.E orAeJIbHbIx geranefi {.noxxyla, npuseM ocHoBHbre rr3MeHeHr/r.fi r[rrTeH-
.clrBHocrtr cBeqeHufl rrpoficxoA.sr ua ne6olrrurrx yqacrxax ttO]. B I11l yHasBrBa-
eTcfi, qTo aftTl4BlilBaqtrfi BOJIOHOH trepeA BctrBlltrfiaMtr conpoBox{AaeTofi oAHoBpe-
MOIIHbIM BoBpacrautreM M.flrr(oro peHTreHoBcr(ofo lraryqenvrfr" tt nogsleHueM 6srcr-
pblx ABl,rlr(enufi s BoJIoI(Hax, cBtrAereilbcrByroqr4x o rrepecrpofiHe lonanrnrtx
MarHr4rHbrx uorefi s Hr,rxueft HopoHe uepeA MotrIrlbrMu BctrbrmfiaMr[. Ero uo4-
IB_e_p_T{A.aerg.a ran}fie peByJrbraroM, noryqenrrblM B [l2l npu. vlyg.e:gyrrr BctrErmHtr
5.YlI 1974 r.

Ecrec:rseuHo npeAtroJloxtrrrb, qro trpeABctrbrrrreqHrre lraMeHeHrrfi s ar1Tuenoft
o6.nactu AoJl)nrrbr perucrpttpoBarbcfl n pa4raoraanyqeuurr B BtrAe orAeJrbHrrx BctrJrec-
IIOB IIJIIII IIOB},IIIIEHI{Oft UTTTEUCITSHOCTII JIOI(AJIbHbIX UCTOqI{I4KOB.

O4nuru r{B Ba)fiHbrx trapaMerpoB Jror(aJrb}rblx paAuoncrorrHl{r(oB na Connqe
flBJrfierc.fl rlJrorHocTb trorona uaJryqeuu.E. Bennsuua I,I crrexTp rrJrorHocrll troro1a
paAuOI4BIyrIeHI{.E AaIOT CBeAeIIEfi AJIfl IIOHIIMaHIIfl upI,IpOAm ue rOlr,Xo caMl1x UC-
roqHtrr(oB, Ho r[ aRrrltBnrrx o6racreft o qe.nolr [13]. Oru xapanrepr4crr{r(r4 Jro1aJrb-
Hr,Ix racrotrHl4xori ucrloJrbByroTc.E Tar(Ete trpr4 rrporHoBI,IpoBal{rrrrt BctrblrrreqHo-
BcrrJrecr(oBofi axrusuobrr{ Ha Connqe fi4, l5l. B tt6] nByqaerc.E roxalr,uni.i rac-
rorIHIrI( paAuous{ryse.Hrlrfl r{a BoJrrrax 1,9;2,5 ra 3,5 cu, cssaaHur,rft c nporouuofi
rpynuoft rrrreH Nb 96, aa treprroA 1-7.VII t974r.3ra rpyuua r{MeJra cJro}nHvro
'crpyr(rypy' s reft Bogrrr{r(aJlo MHoro Bcnbrmex. O6qvfr. xoA rrgMeHerrr4.rr r4HTeH-
'crrBllocTl{ paAr4Or,ISJIyrreH[.s JIOHaJrbHoIo r4cToqrrrrHa trpeTeprreBaeT SaMeTHbre trB-.
Merrerlrr.fi co BpeMeHe*r. l, 4 u S.VII 1974 t. BaMerrer{br cpaBrrr{rerrbuo MeAJrerrubre
xone6auras rltHTeI{ctIBHocrE r{Bryqe*vrfr co cpe4neft g;rurenruocrlro 100 rvrur.
ornocrateruHafi aMtrJrr/rryAa praMerreurfi uarcuMaJrbr{a 4.Yu ll1, ,1,71, ?Iueror
Mecro rakxe HopornolepuoAuqecflrle Bapr,raqrru, Koropr,re Har(JlaAbrBaroTcfl lra
AoJlrolrepuoAuqecnue rraMelrerr{ff, Bonrurrasc:rBo r{B paAr4oBctrJrecr(oB, na6lrogar-
ilvIxcfl c I uo 7.VII, xapanTepr{soBaJrocb troBbrrtreurreM rrrrrerrcr{BHocrrr paArrouB-
ilyqeHr,rfi trepeg mluynrcnoft Saaofi.

C poctotu Bctrblmequoft (ncunecxorofi) anruBr{ocrr{ rpyrrubr Ni 96 auaseuus
'c[er(TpaJl6Hbrx I{HAencoB B uHrepBaJrax AJIpTH ro;ru 2,5-1,9 u 3,5-2,5 ctt cy-
q,ecrBeHEo yMeHsmarorcfl, fipuqeM ctreHTpaJrr,Hrrft rau4exc B AuatraBoHe 3,5-
2,5 cw rrp[HrrMaJr Aa]fie orprrqareJrrnbre aua.reur,rs [18].

Hamr,r paccMorpeHbr rrJrorrrocrb rroror(a paAr4ouaJryqeHuff trporolrubrx tr tte-
trpororrHbrx o6racreft na Coruqe B Ar{arra3orre BoJrrr 1,9-3,5 cM u paBBl{rue
BcrrJrecr(oBoft arrrannocrr.r rpylrrbr Ni g6 na BoJrHe 1,9 cu.

1. ffnotuocrb rroro$a pa4r,ror.rBrysenrrff rrporoHuhrx
u Herrporonnrrx o6lacrefi

Pauee, B paaHoe BpeMfl aa treprroA tgl1-!g74rr., HaMtrr 6nuu oupe4eJrerrbr
Buarrerrr{fi nroruocteft troror(oB paAtror,raryrlerrr4.rr AJrrr ceMr4 JroxaJrbnbrx ucrosgu-
fioB Ha BoJrrrax 1,9; 2,5 u 3,5 clr trpll rpoxoH{AeHr{rr zx IIo AtrcKy Conuqa [19].
34ecr, uctroJrbByfi arr4 AalrHr,re, Mbr rrotrrrrraeMcfi BblflBr/rrb nenoroprre oco6euuoc-
TI,I B PAAIIOI,ISTYqEHUII IIPOTOHHbIX tr HETIPOTOIIIIbIX AI(TI4BIITTX O6NACrEft.

B ra6n. I npe4cranrelrbl ycpeAHeHHbre tro Kalr(AoMy Jror(aJrbrroMy ucroqutrny
BeilInIuHEr rrJlorrrocrr{ Iroror(a [IBJIyqeIIrr.E Ha yHa3aHHbrx BoJrHax F1 I,I c]MMap-
rrbre BlraqeHtr.g llcrr{rrr{brx rrroqa4efi rpytrtr tr.ETer{ ,S, s nrurtraoHnbrx AoJrflx lro-
nyc$epn conuqa (n.a.r.). Bo nropou r4 rperbeM iron6qax ra6nzqrr'ganhr Hy-
}{.e^qar{Irfl rpyur [ffrerr rr. Aarr,r [poxo]fiAeHufl vtx qepes qeHrpa;rrurrft Mepr(AtraE
119]. B uocJreArreM cron6qe 4rn xax4oro ucrorrguna orMeqeuo qrrcJro rureft, ro
r(oropBrM trpoBoAll[Jrocb ycpeAHerr[e Berl{sulIbl ]rJrorrrocrtr rroroRa trBilyneHEfi.

Bce rp_yuurr trflrerr Mbr paaAeJruJrtr B cBoro oqepeAb rra ABe rpytrtrbr. 
-B 
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Bropylo (II) - c S, ) 500 rvr. A. r. CoorBercrByloq,ue ycpeAlrenHbre Buaqeuufi
trJrorEocrefi troror(oB Ea Tpex BoJIHax tr CtreItrpaJIbIIOro ruIAer.ca n 1 uErepBaJlax

lJruH BoJrE 2,5-l,g cM (ii fi 3,5-2,5 cw (nr) AaHbr B ra6il.2. Saltetuu, uno'
rpytrtrhl trsreu Ni 223 (1.972 r.) tr Ni 96 (1974 t.), BomeArirtre B rpytrtry II,
ffBJIfiIorcfi trporoul{LrMr{, oH[ B ra6r. 2 rtr4eneuu Tar(Ete B orAeJrbrryrc lpytruy
III. B trocJre4rrr,rx AByx croJr6rlax ra6Jrtrqbr trpuBeAenbr Brraqeutrfi trcruEHEIx trJlo-.
qaAeft rpyml trEreII S, u rngrlr6lx IIJIoqaAeft 1'pytrI1 trflreu B M1JIJIZ9EELIX Ao-
nfix AtrcHa (rur. n. n.) 116. CIrenrpaJrblrbrft trrrAel(c otrpeAeJrfiJlcE tro {opMyfie

-- ln (F1,lF x,),, : __f;_iI;E _

lla ra6r,,2 c;re4yer, qro 66.lrbltruM trJrorqaAflM rpyufi trfireu (^S) cootuercrBy-
Ior 6oree BbrcoHr,re BEaqeHtrE trJrorEocrE troroHa paIuouBryrleHnfi. (F) JIoKaJIbHbIx
trcrosuunoB [20]. Omaro B uBMerenfr.trx F u S trp.trMofi npouopquonaJlbuocrn.
Ee o6uapyx(I,IBaercff [21]. IIpu repexoAe or rpytrtrbr I n rpyuue II uloqa4r
rpyrrtr rrflTelr BoBpocJra ue'6ouee qeM ri 3 paaa, Tor4a r(ax BeJrrtlutra lrJroruocrl{
IIoroHa paAtrorsryqeEtrfi r(BMeEtrJraCb B 5-7 paB. Oco6eEHo saMerEbrft poc_r IrJIor-
EOCTU rrOTORa uBJryqeHUE UMeer Mecro rrpu trepexoAe ft trpoTolrlrblM o6racr.EM
(rpyuna III). B aroM cryrrae rrJrorrrocrr rroror(a paAuouBilyrleutr.E trpeBbrmaer
ugilyqeutre oT rretrporoEublx o6Jracteft s 6-8 paa, xors IIJIoIq,aAb trffreII BoBpoc--
Jra roJIbKo t 2,4 paaa (cornacuo ra6l. 1).

?Iarecrno, rrro yrJroBbre paBMeptr JroftaJrbrrbrx trcroqgunoB B trJrocnocril Euc'
aa 6yrg3no coBrraAaror c paBMepaMrr rpytrtr trfirerr [22], uoorouy Boapacraulre trJlor-
EOCTU IIOTOHA PAAI,TOtr3JIYIIE}J-V,fi. C POCTOM trJIOTqAAtr trETEII B OCI{OBEOM CBffBAIIO'

o yBeJrrqeEtreM yrJroBbrx paBMepoB caMux ucroqHufioB. Hapr4y c EruM, Iro-Bu-

[uMOMy, trpOtrCxOAuT rroBbrmeEuo trAIyxIaTeJIbHoft ctrOCo6EOCrE JIOHaJIbEOI0 trc-
TOlrEUna UB-Ba ,qOtrOJrErlreJrbEOIO pocTa reMrreparypbr u trJIoTHoOrtr B uBryrlalotq,eft
o6racru, a rar(xte yctrJlerrufi JroHaJIbEoro Marntrrlroro IroJIff [23].

flpu uepexoAe or rpyilrbr I r rpyuue II, a taHrne R trporoIIHbIM o6JIaOrsM
III cuenrpaJrbHbrft r{Eger(c ttr-(2,5-1,9 cru) uarrteuaerc.fi Heauasllreilbuo1 0. tt2.

(3,5-2,5 crvr) sarnteruo yMeubrlraercs, [puEIrMa.E Buarrenure nz { 1. Eto cBtrAe-
TeJIborByeT o ToM, qro trpu trepexoAe H trpoToEEbIM o6fiacr.EM, a BoaMornuor u rrptr
rroBbrmeHuu MoIqHoCTtr rpyntr rrflTeE BOO6Iqe trpouoxoAuT SaMeTrroe trOBbllrreHtre"

trJrorEocrtr troror(a u3Jlyqellzff JIor(aJrBI{oro ficrorrHuRa Ea BOJrrre 2,5 CMI.

,flaxurre o trJroruocrtr rrorora pa4trotrBilyqeul[fi tror(aBaJrtr, qro 6onee sbrcor.ug'
BEAIIEHEE trJIOTHOCTE IIOTOITA OTHOCflTCE I( JIOHAJIbHbIM }ICTOqE}II(AM, CBfiBAHIIbIMI
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c MorqHbIMr( rpytrtraMrr tr.EreH Ha Corur{e. Han napr Ha)r(ercfl, DTo ycJloBtre .sBJrff-
erca oAHtrM rra trpr4arraxoB (rrpororruocrrrD aHrusuoft o6nacrz. Hapa4y o artrM,
y trporoulrbrx o6racrefi cytrIecrBenro uaMeuflrorcfi ctrenTpaJrbrrble xapaxTeprrc-
TIIITI( paAIIoUBJIyxIeHI{.8 JIoRaJIbHoIo IICTOIIH}I(a B Atratra3oHe 3,5-1,9 cu. PaC-
ItrI[peHrre Auatraaorra c[er(rpa r.{ ycr,rJreHrre ^S-ronauoneurbr paAuousnyudur,rn gna
trpororlHoro co6ntrv.s" aBrycra 1972 r. 6uno uafigeuo B 1241. 3ro corJracyercfi
c HaInrIMu AaHIILIMtr, noilyqeuHr,rMtr UO na6nrOgeruffM oTAeJIbHbrx JIOKaJIbT{brx
I{CT0qHUnOB.

2. Jlonalnrrrfi lrcro.ruflrt rr BcrrJrecrtoBa.fl aftTrrBrocrb

B t16] IraMI,I paccMorpeuo troBeAegr{e Jror(aJrbuoro EcroqHuna paA[ouBilyrre-
nux (rpyuna rlsreH N 96) tro ycpeArrer{HbrM Ba ABe Mrrrryrbr BHaqeHusM uo.nnoft
IIITToHCITBHoCTU. ,(a.nee paCCMoTpI,rM paBBIITrle JrofiaJrBEolo I{cToqrlufia paArrorr3-
ryqeuufi Ha BoJIHe 1,9 crrr HerrocpeAcrBenrro tro Batrrrc.EM ua6.rlo4euuft aa uepuo,4
4-7.YII 7974 r.

Horuu orAeJrbubrx {paruenror (yuacrnon) aauuceft 4,6 a 7.VII upuue4eHbr
rra puc. t-3. Bce {parrueurr,r 4lr y4o6orBa paccMorpentrfl trpoHyMepoBaHbr.
,(na cpanneHrrfl orrrocr,r:remnofi rrrrreucuBrocrrr BctrJreoxoB r{a puo. 1-3 Beprl,r-
KaJIbHbrMr4 rreproqnaMu ynaaaHbr uacmra6rr B eAurruqax uailyxreHrrg cuonoftnoro,
Conuqa (or ncero gncxa). Ha Hax4ou {parlreure rrMerorc.fl orMerftE BpeMeHu.
Bpeur BeBAe yl(aabrBaerc.fl MupoBoe. Itouura Batrrrceft ea 5.VII BAecb He trpr4BoAr.rM.

Paccuotpeu[e puc. 1-3 fiossorfler BaMerrrrb He roJrbr(o paarnuurrft xapanrep
IISMeHeHIltfl UIIT0IICI{BHOCTI4 JIOI(aJILHOTO [CTOqHUHa OTO AH.E ItO AHIO, HO U trpo-
cJIeAI{Tb xaparTepurre aratrBr B paBBrrrlll[ BcuJlecftoBofi artrzguocru B Teqeuue
4un. flog ararroM paaBrrrl,rfi urr 6y4errr trourrMarb uETepBaJI BpeMelrr[, B Teqentre
noroporo usMeEeHrre urrreHctrBHocrr4 paArrorr3ryqeHtr.ff rrocrrr AocraToqHo oAHopoA-
untfi xaparrep. B ganr,nefimeu 6y4eru trrrrcarb rrpocro ((ararrbr paBBurufl)). IIp"f-
cra{Jrffer rrrrrepec orrrcarb nax4rrfi AeHb B orgeJrbHocru.

4.Yll 7974 v (puc. 1). flo xapaxrepy zBMeHeEEfi uureucuBrrocrrr paAr.rorra-
ryqeHufl Becb neprlo4 na6rrogenufi s eror Aer{b Mo}nno paBAeJrrrrb Ha rpr4 orJrrr-
{aroq,Irecfl Apyr or Apyra yqacrHa - 3ratra paBBtrrr{fi JroHaJrbrroro ucToqHr.rHa-

I. Ilepruft arau ({parlremw 7-4) coAep)firrr s ce6e uoq,uuft BctrJrecx, Ha-
qasmufic.fl s 6h43* UT (nraHcraMyM B 6h48.). ,[,o uauana aroro BctrJrecr(a B re-
qelrr{e 60 ruuu na6tro4aercs ilocretreuHoe troBbrrrrerrl4e lruTencrlBtrocrlr paAr4oI,IB-
ryqeur,rfl c Baplraqrr.fiura. Ha o6rqerrr xoAe rrrtra MeAJreurroro troAteMa r[ ctraAa
BoBIrI4r(aJrtr cra6rre BcrrJrecHrr. Ha cuagaroqefi uacrlr MorqHoro BctrJIecHa ctrycr.E.
35 nruu uocJle ero MaHcr{MyMa BaperucrpupoBaubr mecrb BctrJrecxoB trMtryJrbcHo-
ro rr{tra. Ouu soauuraJrlr c rrurepBaJroM BpeMeHr{ Me)r(Ay rruMu trprrMepno 8-
10 uun. B grofi cB.EBtr troArIepHHeM, qro al{aJrorrrrHoro xapaxTepa BcrrJIecKI[-ca-
reJIJrIlrEI 6rrnu o6uapyrileHbr paHee Ha cfiaAaroq,efi qacru Moqrroro BctrJrecHa,.
cBfiBauuoro c trporor{Hoft scnbrmHoft n arrycre '1,972 t, I25]. C uosBJrerrueM
BCIrJreCr(OB-CareJrJIr4ToB rrHTerrcuBl{ocrb rrBJrygeHrr.E ocHoBrroro BcrrJrecKa llaqafla:
rraAarb 6o,nee Hpyro.

II. Bropoft aratr paBBI(ruE ficrorrnura ({parrvre:ur:,;- 5-7) BaMerHo orJr[qaer-
cE or trepBoro. Ou cocrorrr uB Tpex orAeJrbHBrx BcrrJrecHoBErx qyroB c urrrepBaJroM
Merr(Ay r{uMr.r trprrMepno 30 uuu. }tarx4Hft ua qyroB B cBoro osepeAb cocrorrr trB
llecr(oJlbfiux BcrrJrecl(oB. B 11ht5m BaperrlcrpupoBarr trMrryJrbc_rrbrfi scurecr..
florsreuue BctrJrecnoB qyraMr orMesaro-cr pariee s t261.

III. Ha.rano III arara ($parueurrr B, 9) rrrortuo oruecru n 12h00- (ronum
saurcefi paAuouBflyrreurrfl r{a puc. 7 trpnBegeHbr roJrbno c l2hl7^). Ou xapanre-
pl{Byerc.E BoBEI(r(HoBerrI{eM Moquoro BctrJrecxa, cB.fiBauuoro c trporouEofi Bcnbrrrr-
xofi. Bcrrecx HaqaJrcfi s 13h36* (ramuy.nrcnafl qacrr. rraqailacb s 13h51-)-
Bpeuennoft xoA BctrJrecma Ha BoJrrrax 7,9 n2,5 cM trprrBe,qeu s [16] (r ronuou za-
nyueurau) u s 1271 (uorapuaonarruoM uaryueurau). Ha aron orarre, KpoMe yr(aaau-
IIOrO trpOTOErrOrO BCtrJreCfta, Hr{r(aHux BctrJrecHoB He BaperucTprrpoBaHo. [o,
LZnt9^ ua6.trogarocs lroBbrlrreHrre r{Hrerrcr,rBnocrr( paAtrotranyueuur, aareu o6-
quft yponeur trBJryrleultfl ocraBaJrcfl lrocro.EsrrbrM c ne6onrmzulr IrBMeHeHufMn
c trJrocr(oBeprrruHurrMr( Maficr,rMyMaMr{ B, 72hlg^; 72h2U"; 12h38.. C 12b38m,
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Puc. 1. I{otrrtr.r orAeJIr,IrLIx yqacrltoB Barrr.rcrr pa[r.ror.rBJrvqeH].r.s ronaJrr,Horo rrcrorrHr{r{a Ha
,Co;rnr1c na Bo;iEe 1,9 crr 4.VII lg74 r.

Ao."Haqara nporoHHoro co6trTus npor{cxoAr{Jr crraA r{rrre}rcr{BHocrrr paAr.ror,rBJly-
seHlrfl. Bce tpn aralra aroro Alrfl orHocr{TeJrLHo Irpocrble, }Io orrr{ Balrerrro orJrl{-
qalorcfl Apyr or Apyra.

5.YII 197t+ r. B aror Aelrb rrrrreHcprBHocrE, llaArror,rBJryrreHrr.E JroxaJrbrroro r{c-
roqHI,IHa o6rrapyiiiraraer r,rarreHerrr,rr c nepr.roAol:r oroJJo 120 rrlrn [16]. Bcn,necxo-
Ba.fl altrl{BHocrb r{[IeJra c.,regyroutrlrfi xapanrep. Ao 9l'00- rroffBJrflJrrrcb trx{rryJrbc-
IILIe BCtrJIeCrtlI lI IIeBIIaTII,ITeJIbHLIe BapI,IaqIIII TI{na NIeAJIeIIIII;x BCtrJIeCrtOS. tr4U-
TepBaJI r[e iliAy IIeItoroI]brxrrr 6oree cr,urrHbr]rr,r BcrrJrecnarr,r cocraBJr.rrJr onoJro
25 nruu. B neplao4 c glt00tn no ttl'40m aaNrerrrr,rx BcrrJrecr{oB ne 6rmo, BoBrrr{Ha-
rlr c.ta6r,re BorrJrecnrr. B uu'r'epua;re BllerreFrr,r 7L\40n-121,20rn aaperncrpupoBarr
qyr I,IB arerllllex I{N{Ey"rIlcHblx BcrIJJecr{oB, Itoropbre 6sr.rrlr pasnecerrbr rrpl{Nrepr{o
Ha 7I{flII. Llacrr qyra, cocroarqafl r,ra rrepBr,rx rpex BcrrJrecr(oB B rroJrflplrsoBar{-
HoxI pa/tl{oI,IlJryqerrr{rr }ra BoJrrrax 1,9;2,5 u 3,5 clr, npr,rBeAerra r,r r4ayrrerra s 1271,
Otlrerulr, arro r(airtAbrft nocnegrrroullrfi ncnnecH B 5r6n3;111Hoxr Ltryre ro tr{r{Terrcr{B-
Hocrr{ 6r,rn 6ottr,rue flpeAr]rAytqero; rrerBeprl,rfr. rialr6oJree nrou,rrrlii rcutccn ua-
traJlcfl B 12lt03mt5s. IIo xapaxrepy tr{Br\fcHerrr{fr r{}rrerrcrrBrrocrr,r paAr,ror,raryqeHufl
JIOItaJILHoIo llcTotllrI,IIta 5.VII nu4eJrfrr0'tcft rtan 6rr Tpr{ aTana paBBI{TI{fl, ToJlbr(o
oAr{rI I,I3 Frrrx BctrJrecnoBo-anrr.rnnr,rfi.
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Puc. 2, To rxe, rrro Ha plr'c. L,71.rrrr 6.VII tg74 r.

6.VII 1974 r. (pwc._2). B erorAeIIb Baperrlcrpr4lloBarro rruoro BcrJrecr{oB paB-
noft untencuBllocrr{. B r.ranrer.reur4rr BcrrJrecnosoft anrranrrocTr{ co BlleNrerreil{ rra-
6.rrro4arorcx rreHoropr,re xaparrrellrrbre AJrfl aroro 4ua oco6errlrocrr,r. Ila puc, 2
lr,r6op Sparuenroe prg aanlrcefi npor{BlloArrJrc, ,ranrnn o6paao,rr, .r:ro6nr ,rooriorr"ro
npeAcraBl{rb ItaH o6rqlrfi xoA paBBI,IrI{fl BcrrJrecnosofr aKluBrrocrtrr, ra1 r{ ee rog-
rtylo crpyltrypy. llpelIrAe qeNI roBopl{'rb qto-rr.r6o o6 a'ranax pa3Brrrrr.s, paccr{or-
pur{ Ha}r{ALrft rfparrren'r. B orAeJrbHocrr,r.

-1. Oco6eunocrt eroro SparrleHra - froflBJrelrr{e orrerrb cra6r,rx Bc[Jrec6oB-
trllqHoB ua {oue EeBHaqI{reilL}ILIx Bal]r,raqnfi nu:rerrcr,rB}rocrr{. llr,r.rnr,r Bo3r{r41aJrr{
qepe3 nalr{IlrJe 1,5-2 [,rr4rr, AJrr,rreJrbHocrL lrr 6rrna or{oJro 0,25,yr.ru. IJa pnc. 2
flilqKl{ yltaSarrlI cTpeJlr{at{u.

2. Ifa o6ulert $one ltartelrelrl{rl I[r{TerrcrrBrrocrr{ Jror{aJrr,Horo rrcroqrrr4rta Ha-
6;rro4arorca qerllpe qyra cra6r,rx BcrrJrecnoB-rrr{qrtoB (npulrepno rro rllr{ r1r4rr6a
B I{a}I{AoM IIyre). tr4nrepea.rr BpexIerII,I rre}HAy coceArrrrl{r{ rlyrairu cocraBJr.Eer rrpr{-
rreprro 2,5 unn, AJrnreJrbHocrb r,rx - B cpeArreu 2 rrlrn.

3.3ror (tparrrenr cocror,Ir IrB lrpex Bcrrirecr{oB rlaJrofi lrlrrerrcr{Bl{ocrr{ c I{H-
1'EPBAJIOXI IIE?I{AY III{TII OI{OJIO AIETT,IPEX XII,ITTVT I,I OII]IIOCI4TE.III]IIO C}IJIbTIOIO ]]C[JIEC-
r{a, IlaqaBllTerocrr B 7lr00mc0s, c tr&ncr,rl1]zrrrorr B 7h0trn35s.

a, Ila rrerBepror\I dtpanterrle nonaBar{a crraAaprr{afl (uoc;rerraxcr,rlranr,naa)
aracrb 6onr,rrolo BonJrecr{a npel{r;rAyrqero r[parueura. Saperncrpr,rpoBa]rr,r rpr,r
'c;ra6r,rx BCrIJIecIta. Urrrepna.n Bpexrerrr,r rreniAy rrepBrJ[r I,r BroI]brrr BCrrJrecnaN{r.r
cocraBJrrler 72 l.iw, Ilrol)I)rnr_I,I Tperr,unr 5 rrr,rrr. Eclr,i 6r,r B cepeArlHe, rreir{Ay nep-
BbIrI_ u BTOprrrlr BcfrJ[ecHo[{, 6r,r.r euqe oAr{rr BorrJrecn (upe4uo;ttorrirnr, rr,To orr ],I3-3a
oco6ennocrcr,i n cnertrpe pa4prorrajryrrer,rr{lr r.ia o:roit sorue rre rrpoEBrrJtcn), ro rarr-
repRa.II rIe?I{Ay BcIrJIecItaAII,I cocraBr,r,rr 6tr oxo;to 6 rurn. (I)par,rrerrr 4 aanepuraercn
IOCTaTOTIIIO UIITeIICI{BIILI}{ BCn"[eCHOlI C ITaTIaJIoNI B 7h40m I,I IIaHCI,I[,ryr,IoM B
7b40n40:.
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5. Ilsruft Sparrraeur [pencraBJrEer co6ofi noEeq BctrJrecaa trpeADrAyqero

{paruenra, BctrJrecfi c uasailoM B 7h56m15s r[ Mar(cuMyMoM B 7h56m35t, u Moq,-
ubrfi scrnecn, uauaBruzficr s 8ht5- (rvrancnruyu onoJlo 8h16m15s). Ilepaouy
BctrJrecfiy rrpe[mecrBoBaJrrr rpr[ c.na6rrx BctrJrecna-trpeflBecruuaa. Sgecr z B AflJIb-
neftmelr HaBBaHue (rrpe[Beornux> 6y4elr yuorpe6nnrb AJI.fl cua6mx ncutebxon,
trpegmecrByroqzx clrJrbubrlr{ BctrJlec$aM. flpegrecruur(rT cJreAoBaJIIr Apyr Ba [py-
roM c urrrepBaJroM Merr([y llx Makcl,IMyuauu I uun.

6. Sror {paruenr cocrour B cBoro oqepeAr, nan 6rr I,IB AByx qacreft. Ilepoar
gacrb - ABa BctrJrecxa c IaHTepBaJIoM Merfi[y nuuu 8,5 M]IE, BTopatr qacrb 

-rpu cna6rrx BctrJlecna-truqra, r(oropbre cJIeloBaJII,I [pyr Ba ApyroM uepea 3 uuu.
Srrz uzsnln auaJrortrqHbr truqnaM {parmeuron 1 u 2.

7. (Dparrvrenr rroraabrBaer rraJrrlqrre AByx BctrJrecr(oB (zureprar Bp.eMeur,t

Mer(Ay nuuu 8,5 uuu), roroprre lro upo$urto araJloruqnbr BctrJlecr(aM upegbr[y-
rqero {paruenra, r{ oArroro orrroctrreJrbuo craJrbnoro (cnomnoro) ncurecna, na-
sasmeiocs s 9!39m. Bcreg Ba aruM BcIrJIecI(oM BoBErIr( BctrJIecfi s $n{$rn{Qs.

B. (Dparueur cocrotrr uB o4rroro cpaBrrrrreJrruo Motqnoro Bcurecxa, noroprrft
Easarcfi s 10h03-, c Mar(cr4MyMoM B t0h05m10s tr rpex oruoctrreJrbso cfia6rrx
BctrJrecr(oB; Asa cra6brx BctrJrecxa uo upo{raruo }r uEreucuBsocru alraJloruqHhr
BctrJrecraM {parueuror 6 n7. Bcrnecn c EaqaJroM s l}ht4,r tr MaacuMyMou
g L}ht4^45s no rpo{ztlo uoAo6en arrrM AByM, Ho tro ranrencunnocrr{ Eecr(oJlbr(o
6onrme.

9. (Dparueur trpeAcraBt.ser co6ofi coBofiynuocrb oAuoro orrocureJlbuo cJra-
6oro ncivrecxa c uaqanorrr s 10h27*15t u MaxcllMyMorr,r s 10b28m10t r,r Moq,uoro
BctrJrecxa, HaqaBmerocs s 10n35rn.

L0. fiecxrwiir {paurrenr coAepmrlr s ce6e uara6oree uoq,uuft BctrJlecfi, sa6ilro-
Aasilzftcs B aror [enb. Ou Hasancs s {.1h03o130s, gocrur MaHcuMyMa trpltMepuo
s 11n06.. Bculecx uMeer clroxunrft xapar(rep rr AJrrrreJlburrfi nocfiesctrJlecfio-
nrrfi cnag trrrreuctrBuocru, noropbrfi upo4onxaercr [o l2n45n. Orouy Bquilecxy
trpegrrrecrBoBaJru ABa BctrJrecxa ua.rofi rlurercuBlrocrrn. OAun uB Eux rraqailcfl
B- 10h49m30s (uancznryu B 10h50m30.), nropofi - n 10h57m308 (uaxcrauyu
B 10h58m15s).

L1, L2. Ha arux {parueurax troxaaaubr [Ba BctrJlecfta, Boauur(mtre trocJle
Morqnoro BctrJrecna. Ileponft za uix HaqaJlcfl B 12r153n45s (c uamcuuyMoM B
12h54n10.), nropoft -u 13r:47m75s. O6a scunecfia rrMtryJrbcrroro xapar(repa'
ro upo{unro cJlorr(Ebre.

13. Orcr {parueur xapar{reprrayerca cra6brMrr I,rMtryJIbcHbrMIr BctrJrecHaMI{
uauofi AJrureJlbuocru o uErepBaJIoM Merr([y ]ruMI{ 4,5 mut.

Ha ocuosanfrit pfrc. 2 upegcrauflerc.fi BoaMorr(Hocrb trpocJIeAI{Tb xoI pa3Brr-
Trtfl BcrrJrecrosofiarTrrBrrocrrrBTeqeurre paccMarprrBaeMoro trepuotra; Bo-uepnrrx,
Haft u B trpe4brgyque Arrr4, Ha puc. 2 uomno BaMerurb p.flA or4eJrbrrbrx gratroB
paBBlrrrr.f,, raxtAuft uB r(oroprrx cocrol{T IrrB Hecr(oJlbxrax cna6rrx BctrJrecxoB-
trpeABecTrr[I(oB I{ BaBepmaeTcE, r{aH trpaBlrJro, oTfloc}ITeJrb}ro cIIJrbHb]M BCITJIeC-

nou. fleprrrfi orau Br(Jrrcqaer s ce6s {parirrenr -2, xapaxrepraayroqufica troffBJle-
EUeM trI{qI{oB. Bropofi araIl - {parUeur 2 - orfims3etcs qyraMl4 trtrrlltoB.
B rperreu araue ({parMeur 3) nonnunracr cna6rre BctrJrecxu-trpeABeorlruafi I(
cralrsrrft BctrJrecx c HaqaJroMB 7h00m30s.9ernepruft aratr cocrour I{3 Tpex oruo-
crrreJrbrro cuJrbrrbrx BctrJrecr(oB rr rpex c;ra6arx ncufiecnos-trpeABecrnrrnon ({par-
Meurbr 4 u 5), H uarouy oratry cJleAyer orgecrrr {paruenrrr 6 t 7 (r,r uepnufi
BctrJIecfi Sparuenra B). Illecrofi Bratr cocrour fl.s {parueura B (6ea trepBolo'
ncrnecna) u {parrrrenta 9. Ce[rryrofi aran ({parrraeut 70) cogep5(ur s. ce6e Moq,-
lrrrfi ScuneCx. Bocruofi Bratr xapaxrepuayerc.tr AByM.E BCtrJIecHaMLI {parueutOn
L1 n 1.2.,[,enaruft srarr -[sa cra6rrx BctrJrecxa Ha orHocIiITeJIr,Ho cuorofiuou
Soue. CnenoBareJrbuo, 6.VII paantrrrre BctrJrecxonofi aftruBnocr[ otrpeAeJr.Eercs

leB.ETBro grarraMtr. Ecrecrsenuo, qro B otrpeAeJrelrl4rr orAeJlbHbrx aratroB tr rP3-
Euq Melr(Ay EtrMu rlrHor[a Moryr Aotrycr(arbcfl rreHoropbre HeoArroBlraquocrfl. He
ucnJrroqeu6r cryqau, HorAa lrpoucxoArrr nax 6rr treperpbrrrre aratron paBBuru.fi,
fior[a B0ITJIeoHI[, Xapal(repHble AJIfl oAIIOTO Eratra, MoryT tro.EBJI.flTbC.E B ApyroM
ararre; HatrpuMep B trfiToM araue na6nroAaJlllcb truqnfi, anaJrorr{qHble truqfiaM'
BaperrroTplapoBal{HbrM B trepBoM rr Bo BTopoM oTauax, cna6r,re BctrJrecxu ugToro
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4 
- ecrb ral{}Re cJIa6bIe BctrJlecfiI{

gTalra IroflBJIfJr[Cb B rrrecroM 3Tane. B ra6r,3 gan cuucoH cpaBrrrlTeJrbl{o ctrJlb-
rrbrx BctrJrecnoB c yr(aSaHrreM r{x r.r}rTer{cuBrrocTr.,I B trpoqeHTax oT ypoBH.E cllofiofi-
rHoro CoJrHqa (or Bcero []rcHa).

flpone4enurrft anarze troaBoJrser BaMerrrrb cJlegyroqr{e oco6eHrocrr.r B paa-
BfrTfifr. BCtrJreCr(OBOft aXrraSHOCrrr B pac0MaTpr.rBaeMblft AeHb. Ha6IroAaeTcfl cxoA-
,crBo BpeMeHr{Erx rlpool{reft (roMoJrortrqHocrb) xax BcrrJrecKoB-trpeABecrHr{HoB,
"TaH r1t ocrroBrrbrx BcrrJrecHoB, fortororzsuocrB paAIrIoBctrJIecKoB 6rrna aaueqeua
'paHee B [28]. [taxArrfi ararr.paaBrrrr{fl xapaKrepl{Byercfl oupeAeJreErrbrM rrrrrep-
EaJIOM BpeMerrlt MeffiAy BorrJreiftaMrr, o:r araua fi Srarry, oco6eHHo Haqr{Ha-fl c era-
ma V (cM. ra6.rr.3), npoucxoAur pocr r{rrre}rcr{BHocrl,I HaK ocr{oB}r},Ix BctrJrecxoB,
'TaK Vr BCrrJrecr(oB-trpe[BecrHrrr(oB; paBB]rTr{e afiTrlBHocTrr Ao BoSrrrrl(rroBerrrrfl
MOQHOTO BctrJIeCKa trpOAOJImaJIoCr, OI(0JIO qerblpex qacoB.

7.VII. 1974 r. (puc. 3). 3a paccuarpriBaeMbrfi BAecb rreprroA c 5h00m uo 12n00m
B paSBr{rrIrr Jlor(aJrbrrofo r{crosHuHa o6HapyE{r4BaroTc.E ceMb oTtreJrbHbrx eratroB
rpasBrarIrff. trllurepaanr,r BpeMeHrz Me]fiAy HrrMpr cocraBtrJrrr: Me]fiAy I n II 60 urau,
iII, III, IV - no 45 ur,ru, rlremAy IV, V, VI, VII - no 35 MrH. flepBbrfr. uB
i3Trrx aTatroB xapaKTepr,rSyeTc.s trJIaBrrr,rM rroBr,rmeHl4eM firIrelIcI,IBHocTI{ uSflyrre-
rrr{.rr, cJra66rM rrMrryJrrcHr,rM BctrJrecxoM (Harraro B 5h36m36s, Mar(cr.rMyM B 5h36m50s)
:u cuaAoM zHTeHcrlBHocru. oII uo cBoeMy xapaHTepy oTrr4saeTc.E or ocraJlbHbrx
STarroB r4 B [aJlbr{efiruelr ue o6cyx4aercx.

,(nx arauor paaBr{rr{fl II-VII Mo}nHo BrrAerb HaH 6r,r Hafitrsve 4eyx uacrefi.
flepnaa qacrb 

- xapar{repHbrfi pocr rlHrerrcrrBuocrr{ pa[rrouaryqeur.rfl [o oupe-
,[eJI€HIIOIO MaKCI{MaJIf,HOlO SHaqeHI,Is' BTOpa-fl SaCTb 

- 
IIOCJIOMaI(CI4MaJIbIIbIO

rr3MerreErr.E r{HreHcrrB}rocrz. Bpeuennofi upo$r{Jrb rrepBofi qacrrlt y BCex arafroB
pasBr{rzfl trprilMeprro oArr{ar(oB, Bropbre qacrr4 orrusarorc.a Apyr or Apyra. [to-
trrrrd aarruceft paAuoza"nyqeHutr [Jrfl BrarroB II-VII ]ra prrc. 3 pacno;roxreHr,r ra-
r(rrM 06pa3oM, qro6hr cxoAHr,re npelleunrire r4sMeHeHlrfi rrrrreHcrlBHocrrz (uepnrre
qacrlr atauon) coBnaAaJrr{ no Beprr,rHaJlr4.

Ha puc. 3 rlrorrno rpocJre4rrrE, cJre[ymqym aBoJrroquro Bropofi qacru arala.
Srarr,r II-IV rro cBoeMy npeuenu6uy rrpo$rrrro [oxoxtrr Fra BcrrJrecxrr rr{rra MeA-
JrerrHoro Boapacralrua r{ rra4errrrfl r.rrrrerrcnBHocrr4. B IV arane aro tra[euue vH-
TEI{CI{BHOCTI{ SAHAHIII,IBAETC,E NPI'IMEPHO ITEPES TO UIIN fIOCJIE MAI(CI{MYMA TTEPNOfi
qACTI{, SATEM B TEqEIII{E 7 W:J1.IT UIITEIICIIBI.IOCTI, I43[YIIEEIIE OCTAETCfl IIOCTOEHIIOfi,
I,I B BTZBm rrpolraorueJr r4N'r[yJrbcubrft ecrrnecr. B araue V aua.norraquoe rraAe]Iue
zrrrerrcl,rBrlocrr{ fipo[oJl]r{aeTcfl ToJrr,Ho 2-3 *rvt, IIocJle qefo Hagr{Haercfl Bo3-
pacralrr{e r{rrrerrczBrrocrrr; B Bh54m30s Ha6rro[aerca zrtnynr,currft BctrJrecH.
B araue VI nocre fiepBofi aracrr{ ero B Teqeuue 6 lrnn nuTerrcr4Buocrr, rraJryqeHrrfi
u3i\{eHr4Jracb }resHaarlrreJrbrro. B $ti!{m3[s na6.rrro4ae:rcr peanuft cHaqoH r{}rreH-
.cl,IBrrocrr4 ('rnna ncu;recna) c otrer{rr MeAleHrrr,rM crragoM ee uoc.rle Mar(cr,rMyMa,
Ha rlone MeAJrelrHoro pocra r.rHrelrcrzBrrocrrr nepnofi qacrn arana VII Baperrrcr-
prrpoBar.rbr rpn clra6r,rx BcrrrTecKa c r4rrrepBaJroM Melr{[y uwwu L,25 Mrzu. Bo sro-
pofi qacrr4 araua VII r4rlrerrcr{Buocrb rdary.reHr{.a rrpogo,rxraer rrocrerreHr{o rroBbr-
rtrarbcrr, rz s 10h03m BoBrrrrH uorqnrrft BcrrJrecH,
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Puc. ll. To trte, rrro Ha pr.rc. 1, 71.rrx 7.VII 1974 r.

Cte4onaterbIIo, ro.flBJrel{r{Io MorrtrHoro BcrrJrecxa 7.VII upeguecrBoBaJrr,r mecrb
SrarroB pa3BI4rr{rI. II u III Dralrbr tIBJLfIrorc.s }rarraJroM anTrzBr4aarIrdra o6lacru, no
rlocJre r{a}ItAoro rrg DTr{x erarroB zaJrytl;q1.61uu.s o6nacr.r, npuxoAl4rJra B rrepBorra-
qaJrblroe cocroflIlr{e. I-Iaqznaq c erarra IV rz enrorb [o car,Ioro ]Iolqrroro BcnJrecxa
trOCJIe,4OB aTeJI LIIO IIpOI4CXOAI4JIO IIOBbIIIIeHLIe I4HTerlCIABIIOCTI4 paAI{OI{3.lIyqe}Illfl
Jror(aJrr,Iloro I4croqHI4Ka. flpra nprz6nmn\eLwu r( BclJrecHy r4HrepBaJr lre,+iAy era-
traMl{ yMeIrbIIrI4JIcfl c 45 Ao 35 nrrzn. O6qee BpeMfl aBoJrror{r{r{ JroHaJrbHoro rrcroq-
Irr4Ka oT IrarlaJra aHTI4BI4Sar{r{r4 AO BOSHLrr{HOBeHr4fl NIOIqTTOTO BCrrJreCHa CO0TaBI4JIO
ol(oJro [Byx qacoB.

trta pmc. 1-3 cnegyer, qro xapanrep ararroB paBBVrr4rr Jror{aJrr,rroro r4croqHr{-
xa (ncurecHonofi axrrznuocrra) B paBHl,te Arrr4 He oqrzHar{oB. .(nn 4.VII (cu. przc. 1)
oTMerreHr'rbre Tp14 aTana paSBr4Tr4tr Srraarr4TeJrr,Fro oTJII4qaroTC.E Apyf or Apyla.
6,VII (cu. puc.2) ararlbr paBBI4lIaE xalraFt'repr4Byrorcfl rdr,rfiyJrr,orrr,rNrr{ BCrrJrec-
r{aMlz. 7.VII (clr. pzc. 3) ararlbr paaBrrrrrff rroxoTlir4 Ailyr rra Apyra rz HarroMr4Hnror
BcnJrecn rl4na IreAJreHrroro noArieN{a r4 crraAa r4rrreHcr4Brrocnu. 6 u 7.YlI no Nrepe
npra6,nrarrierrlrr n MorqHbrr{ BCrrJrecHaNr or Drarra x arany na6nrc4anocb paBBr4rr{e
BcnJIecxoBofi ax'runnocrld I4 BoBpacrarrrre paAr{ouBJryrrerrr4ff JIortaJrbuoro rrcrorrrrr4-
xa. 3ro x[o]I{er orpail{arrr rrpeABapl4TeJrb}roe Har(o[JreHrre arreprr.rrl B usryqarou{ert
o6nacrra nepeA NIoITIHrIMI4 BcrrJrecr{aMr4.

XapaHrep orarroB paBBr,rrzrr cytrtrecrBeHrro r4ail,Ierrrrercx oro ArrE r(o Arrro. 3ru
uaMerrerrr4fl, no-Brr4r{MoMy, cBfrBarrr,r c [epecrpor?xofi B Mar]rI4Trrofi crpyr{Type
aKTzBrrofi o6;nacrrz, na6nrogaourericfl B oror treprdog [19, 29J.

Ocuosnbre pe3ynbrarbr

l. lnn ilporoHullx o6,ractefr na Co;nrrqe xapar{repHr,r orrrocr4reJrr,rro Br,rcoxr{c
3I-IaqeHL{fl rrJIOTrrOCTr,l rrOTOHa paA[Or43ilyqerrr{fr JIor{aJIE,Hbrx tr4cToqr.rr4KoB B AI4a-
rraB one { ,9 -3,5 cr,r.

2. IIpv nepexoAe or rrenpororrubrx
I{HAeKc B r{HrepBaJre BoJr}r 3,5-2,5 cu
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o6.rrac'refr H nporolrrrbru cneHrpa.lrr,nr,rfi
yN,reHbruaeTCfr .
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3. 06r'rapyrxeHr,I xapamTepHbre Dratrbr paaB,rrrlri JroxaJrbgoro paAr{or4croqHr,r-
Ha r{ BCnJrecxonofr aHrr4BHocrrz rpynlbr rrflreH J\Ii 96 t19]. Srrz aranr,r pa3Br4rr4.rr
I{MeIor [ocraroqHo o4uopo4urie npeltenurJre npoSz.nra r4atreHeHr4rr r4r.rre]rcrzBHocrrz
paAI4oI43[yqeuua. IIpo4oJl]I{I4reJrbHocrb ararroB MoTrier cocraBJr.Er6 30-150 urzrr,
or4e.Irsnr,re BTarIbI p.aBBIzTLIfl xapaxTepr{Byrorc.rr norrBJreHr4eM cxoAr.rrlx no npo$rz-
;rrc (rouororraenr,rx) scurecHoB.

llprzHoczlr uy6oxyro 6naro4apnocrb a*aAeMrzxy A. E. cenepuor{y Ba Rpr,r-
Tr{qecHr4e SaMerraHr4.E 14 COBerr,r. Anropr,r raH}r{e 6naro4aplrrr x,f-. A. NIrporrou5l
Ba rexur4qecnoe o6ecneqeurze rra6rroAenrzfi .
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IIOBEIIEHI{E AttTI{BHOn OBJIACTI'I McMATH l48ZZ

HA BOJIHE 13,5 ivrru

C. JI. [,onuuu, B. A. Etpanon, lI. I. Mouceent
H. C. HecrePor

Orgesaercs noppeJrflqr.rg NreE(Ay r{B[{eHeErrErIr.I cr:eneseii rpyronort norxpzaaqulr Po
,u P" r,raryueEl,rfi flcrorrErrKos ,S-xoMnoueETbr, cB.flSarrHblx c rlETrra]rrr, I{ r4SMerreEr{flM}I cooTBer-

.crByroqux JronaJrbrrhrx MarEETEr,Ix uo:reii nsres. 3uax npyronolYr noJrxplt3aqr{rr I'IBryrreEuE

ucToq11r,rx6B S-xortn6seulrbl ygasblBaer ua npeo6ragarr'te seo6slrrOneusoii BoJIHrI'

trilccregonar-rtr xapaItTeprrcTr,rr(14 AecsTi{ BcrrJIecRoB paAIrorIsJIyqeEI,Ifi, saperIIcTprrpoBaEEbIX

rBo BpeNrfi na6nro4eur.rft a(rr.rBnoii o6racrr,r. Bce scnrec(r'I rlorrgpl'rsoBaubr rro Kpyry' crerleEb

rloJl.flprr3aqr4ir r.Ix 113iryqegltx Aocrl{raJra 600/r. IIo;roxreufie llcrorrnllltoB r(an B rIoJIfipI'l3oDaEEo]r

rraflysefl]4fi, TaK r,r B IrIrTerpaJIbEoM Bo BpeMfi BctrJrecr(oB coBrlaAaeT c [oJloE(errrreM cooTBeTcrByro-

trqr4x I,IcroqEr{Itos ^S-RoMflorrerrrbr. 
3naxir rotRplr3aqrrr,r [p]t BcfiJrecfiax coBllaAalor co SEaRaME

rroJrflprrBarl[r{ r.r3ryrregrrfi r4croqgr,r(a S-xounosentbr, T. e. B rr3ryqenul4 BclJrecr(oB Tar(x{e [pe-
.o6ragaer Eeo6BIREoBeEHaE BoJrEa. B otgenrntrx cilyrlaflx flepeA BoBErrI{EoBeEr4eM BcrrJlecRa

,orMeqaercg rroEr{?r(egne rtrrrercr{BnocTrl fi3fiyrleglrfi llcroq]rl'Ixa S-rounorentrr na 3-50/0,

r(oropoe, Bepo.rlTrro, rtolr{Eo o6tgcnratr, paaorpeBo}r orITrrqecRI,I Torrxoro lrcroqlrrrHa rrpll TerIJIo-

tBOM l{exaEI{3Me r43JIyqeHIIfi.

TI-IE BEI-IAVIOR ior ACTIVE REGION NIoN',IATH 4.4822 A"t 'ffAVELENGTH
13.5 NIM, by,S. I. Domnin, v. A. Efanou, I. G. Moiseeu, N. S. Nesterou.- The degrees of

,left and rigtrt handed polarizations of ,S-componenL soul'ces, related to spots, show dependenco

,o' strengths of appropriaie spots magnetic fields and Lhe sign of polarization corresponds to

dominati"ng of extraordinary wave in emission. Main parameters of 10 bursts observed in

,tirne o[ nonitoring of region are presentecl. All i,bursts rvere circularly polarized rvith

degree reaching 60 per..obr. Th. IocaLions of polarized emission sources belore bursts and

,in colrse of l,hem collesponded each anoLher. I'Ience in bursls emission dorninated extraordi-

nary wave too. Slight dlcrease of local source emission intensity before some bursts is caused

by heating of optically [hin sourcc of thermal emission possibly'

C24to 30.VI 1977 r. rpr.r roMou,rr 22-lrerponoro pa[uoreJlecxotra ]tprrrlncHoft

acrpo(hr.rar4rrec6ofr o6cepnarop[r4 AH CCCP ]rccJre[oBaJracb sBoJrroqvfl o6ilacrt4

ff,f.ilfutf, faB22lLl (rpynna niren i\l! 62 12]) r{ ee BcrlJrecr(oBafl axrllBlrocrr,. Ha-

6.nro4eu1rn npoBoAIIJII4ct, IIa BoJII{e 13,5 uu [pII noMoqII [oJlflpI4Merpa MoAyJIfl-

r{r4or{rroro rr4[a, oAHoBpeN[eIIEo BLI[eJ]flIOtqero napaMerpbl Cro6ca / (uuterpanr'-
io. ,r"v*rrrre R'+ t ) " 

Z (nonrpuaoBaHrroe ro Hpyry I{BryrIeHIre R - L) .

Nlacurra6tr Barrl4cl,r rapaMerpoB I u V otrpegerlflJll{cr, ro cr'Ilrlarly or lasopa3pflA-
Horo rerreparopa urynra c npeo6paaonareJleNl noJrrrpIrBaIII44.,IlpocauuBalrl4e He-

noJr.Epr{BoBaHIIoIo i4BIyqeIIIdfl B KaIIaJI I/ ue npesrrmaJlo 0,5% rl yqlrrl'IBaIocl)
;;;;6p"6;r6e. yuroBoe paapertreurre paArdoreJrecnorra cocraBJrrlJro 2',55. [Ipu
,ru6rroAurrrflx JIoKaJILHoIo IICToTIHIIHa' cBEBaHIIollo c aItTI4BIIofi o6IaCTLIo, IIpO-

r43Bogr4Jrocb r(a6 o6ar{r4poBaHl,Ie ero Alaalpall}Ioii HaTIpaBJIeI"III0CTI{ paAIIoreJIeC-

Horra no 11pflNfoN{y Bocxo}IUe}II4ro a ulrti cnJIoIIeHrrIo 6, taH I4 llellpepbrBlroe cJre-

)rtegrre Ba 1rancr{MyMor{ Idr{TerpaJIE,}Ioto tISJryqeHI4fl IIC,ToqtIIrHa. Irerlrctpaqna nsr-

xoAlr6rx LILIIITaJIOB trOJIrIplIMeTpa ocyIIIecrBJlsJlilcb_ IIa 3J1_e^KTpO-IIIIbIX III{myIqId\
rrp?Oopu, ra n rlrz{ponoM Br4Ae c rloMotqblo DBi\'I-<I-Iarapu-It'D I3l'
' O6nacrr Nlcf,Iaih 11+822 r,onar4rracb Ha rrr,IN{6e 23.VI. Matrtutuoe uone ee

I4NISJIo cJIolltuylo N{yJIE,rI,IloJItrpgylo crpyl(rypy c 1rpe06JIa,qarcrqeft N-nonrpHocrblo

1/D



(uonnpuocrb Marur{THoro troJIfl roJloBr{oro
rarua). tr{croquzx ^9-xounoneurBl, cB.fiBarr-
urrfi c o6.rracrsro, 6rrn BaMeqeH Z .VI. Ila
puc. | tror(aaarro troBeAerrr4e rrenoropbrx orr-
rtrqecHr/rx xapaHrepr{crr.rH o6.nacru tzl fr.
p aAr.ro r4sn yqeru.E r4cr o qn r,rx a S-n o nrtroneHrr,r
B rrepuoA na6,rro4enraft. flpz nrrvzc rretu:lt
trOJIHOIO trOTO}TA OT JIOHA JIE,IIbIX I{CTOqIII{ITOB
fl pnocrrrafi TeMrrepaTypa ctroHofi rroro connqa
rpurrraMaJracr, pannofi 9,7 .703 K [4]. V.rer
pa3MepOB IZCTOqHI.,IHa E pa0ce.EHr,rrr aHrer{Hbr
trpor.rBBoAr{Jrcfl corJracno t51.

F(an nu4uo Ha prrc. 1, uoc,re rroflBJreHr{s
o6nacrrz HaqaJrocr ee I4HTeHcltBHoe pa3Bu-
rrze. Ouo tsblpalHaJrocr, B yBeruqerrur{ rroJrHoft
rrJrorqaArr trrretr c 373 M. [. tr. 23.VI ao
7117 m. a. u. 26.VI. flpra aron trpovcxo[rltrro
yBerEqeune Harrpfi )fleuuocrra N-uor.EpHocTr4
MarlrltTHOrO trOJrfl I{ BOSpaCTaFrr{e BctrElmeq_
nofi aHrrdeHocrr.r. IIoc;rre HeHoropofi nepe-
crpofiHr.r rpytrtrbr 27.VI u,roqagi naren u
Ha[p.sx{euHocrs N-uo,nfl prrocrr4 MarurdrHor o
tro JIfl CTaJII{ yMeIIbrr_IaTLC.E, a Hatrpfl }I{eI{HO CTL
S-uonapuocrrl Harrara norpucraru. I[aMeue-
IIlnfi r.rrrTerpaJrbHoro [oTor{a paAr4or{3ryqe_
r.rr4fl rdcrosrrraxa S-xolrfionerrr];r HoppeJrr,t po_
Barrll c r4sMeHelrr{fiMr{ rrJloqaAr,I rgreu. Ta_
I(aE BSaIZMOCB_E3r, orMeqaeTofi r4 Ha 60.[ee
AJrurrrlbrx BoJrHax [6, 7]. [o 26.VI B pa[rro_
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Pnc. 1. Enonroqrax paAuo- E otrrrlqec-
Rrrx xapaftTeprlcrr4r( antrssot o6uac-
ru McMath 74822

f - uHTerpaJlEurrft noron paEl{ougrytleHuE
or o6uacru; 2 u 3 - cretreHu HpyroBoft IIo-
JIEpUSaqr4rr [Jrfi rrpaBo- Il JIeBoEoilEpusoBaII-
IIbIX I(OMtrOEeITT COOTBeTCTBeHIIO; 4 - nJrO-
EaAb rpyllfibr B M,8.tr.;5 u 6-MaxcE-
MaJIbHbIe IIatrpE]fieHrIOCTrr MaDHI4TIIOTO trOJIE
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r4sJlyqeHr{z [peo6Jla[aJra rlpaBotroJrflprlaoBarrnafi noMtrorreura, a 27.YI nossfis-
g:":,, rt 

^ 
JreBouoJI.Epl4soBaIrEaE r{oMloHelrra, ftoropa.E craJra 4orr.rrauupyroqeftz\.v 1 (Pb : 5%). I(ax nra4uo r{B przc. 1, ralreeria orpeAerrerr,a.rr noppeJrfl-r{I{fl Me}r{Ay ,l3MerreHI4flMI{ [paBotrorrapI4BOBaHl{ofi noMrroner{Tbl r,r31yqeH14fi V

Halp.rl)fier{HocrBro N-nolrpuocru MarHlrrr-roro rroJrfl (xpunr,re Z u S), a,nerono-
rapraaoaaunoft HoMrrouelrrrr r{Blyqeur,ra c rrarrpr}r{errFlocTbro Slnoltapnocrra
(rpranrre 3 w 6). Tlcrosuuxu npaBo- r,r JreBorroJrflpr4aoBaurroro r4BryqeHr4fl pacuo-
JraraJll{cb Ira[ JroHaJIr,HhrMri MarHrrrubrMlr troJIflMI{ N- z S-no.lr.Eprro0Trn coorBeT-
crBelrEo (puc,2), sro cBl,rAereJrbcrByer o trpeo6JraAaHr,ru Heo6brnHoBeHr{oft BoJrgr,r
B rnx u3Jryqeurarz. 3ro troArBep)fiAaror Br,rBoAr,r, cAeJrarrrrbre n [8, gl no peaynrra-
rau na6nro4errr4ft B Mr{JrJrrlMerpoBoM Ar{atraBoHe BoJrH u n [10] ua 6onee'grnrrruix
BOJIHAX.

..8 ueprzo4 Ha6rroAeHI,Ift racroquraxos S-roMlouerrrbr, cB.EBaHHbrx c uccJle,qye-
Mofi aKrr4BHoft o6racruo, 6rrro Baperficrpr4poBalro t0 

'ncuneoxoB 
paAuorr3ryqe_

lrz's' Bce BClJrecHIz 6r,r,nu.cs.Eaal{br rro npelreuz c xpoMoc{epubrMu Bcrrbrrtrr(aMrr,
IIpoucxoAI4BItrLIMrI s arofi o6nactra. Xpolroc{epnrre Bctrr,rmnrlr na6nro4anracr,
n6ilaeu il\ltrrrml paaAeJrflroqefi nsrua c nporranoronoxruoft rroJr.flpuocrbro MarHtrT-urtx uoreft - ua nertrpa;rrr,uoft JruHVu ntarur.lrnoro rroJr.g, rrTo Haxo[rdrcfl B co_
rJra0I{I1I c ll7, l2l. B ra6nzqe trpIrBe[eHbr Her(oropr,re Aau]r6re o BctrJrecxax r4 coor-
BercrByrolql4x r{M xpon.toc{epnbrx BctrbrltrHax. Bocelm BcfrJrecxoB paAr4or43ryne-
ura.a 6EUIr.r Baperr4crpr{poBaHbr B rrpoqecce HetrpephrBuoro cJreraerru.a'guarpauyoft
HaIrpaBJrelIHocrI4 paAlloreJrecxorra Ba aHTr{BHofi o6,iracrrro, a ABa BctrJrecr(a Ha-
oJrloAarI4cr' Mero4oM cHalrupoBalrr,rr. Ha6,irro4eHr1lfl BctrJIecKoB rrpra cr(agrrpoBaHurl
troSBOJrffIOT OtrpeAeJrr{TE rroJro?Itel{r4e HaH r4cTosHI4Ha BCtrJrecHa B r4lrrerpaJlr,rroMtBlryqeE[r[ (R + L), ran trr rttcroslrrllnoB rroJlapr{BoBaHnoro tro Hpyry z3ryqegufl(R - L).

Pacclrorpru ger{oropble_xapanreprrcrrlxrn AByx BctrJrecr(oB, na6;rro4anruzxca
cKar{rpoBaHueu 24 u 27.yI.
_ Bo BpeM.s cftaHI,IpoBaHI{.rI aHrtrBEoft o6racru 24.VI BbrAeirflJrcfi rojrbno oAuH
r'rcToqHun rroJrrrpr4SoBal{Horo IIo trpaBoMy r(pyry uBryqeEu.fi, qro, BepoffTHo, BbrB-

7 I,Ian. Hpr,rucxoft o6cepnaroplrn, r. 62
177
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Puc. 2. flpultep pell{crpolpaMlr LlgrerpaJlbuoro (R + L) u IIorIflpI{3oBaEEoIo .rro -Kpyl'y(R -- i) t'ugrtoirrryralrrrr Jror{aJrr,Eoro rrcroqrrr'rxa rpI,I cI{aHI,tpoBaEI4n anruenoft o6lacrlt
no [pEMoMy Bocxo]r{AeHr,rrc

BEuBy fiaga xon6unypaus.s lrarHlrrHbrx norefi B arrr'rBuofi o6racrl4 corJlacHo [1]. IIo ocu a6cqucc o1'JIo]ricH]'jI

reJrrroAoJrrorbr, ?aO - ypoBeEL BaIIIICII paAIIoI,IEJIyqeHlIE HeBOBMyIIeIIHOIO COIHIIa

Prc, 3. Bcnrecr paAlronaryqe:nttr- 24.\l 7977 r.
BBepxy - 

perucrporpaMMa xHrerpaJrEiroro-(R * L), sHnsy - IIOJIflpu3OBaHHOIO I]O Hpyry (R 
- L) paAIiO-

flBryrreg{rr - crrJrortrrrbre ruHr4fi (BclrecH 8h1smUT). IIpu nocrpoeEtrIr peu4crporpaMMbr [oJ]EpI{soBaIIHoro

no rpyfy paAuor{sJryrreHuE TqTeHbr oosexrrr Hpocc-noJrrlpl43aul,lu u flpocaql,IBaHl4g. IIIrpUXOnrmlr JMHI'IEMII

rror(a3aH6r arrr ffie fiapaMerpbr JroHaJrr,fioro rrcroq]rrrHa nocJle DcrlJlecfia (t3h10mUT). IIo ocil a6crlucc orJro,r{eHbl

TCJIIIOEOJIIOTI{

Bauo r(ou{Idrypalll4eft MarHI{rHbIx IIoJIeft B lpyune 14 suaql4reJlblIoft Hanpl.BJIgT-

Iro0Tr,ro rIoJItrpr43otsaHrroro r43ryqeHtrfl uctosHlanos. ^S-xott'luonenft,r 
[8, 9]' Bo

BpeM.E BctrrlecKa, cB.flsarlHoro c xpoug9QepT9g. Bcnblmr{ofi 6arna SN (uauano

08h00*, MaHcr4MyM 08h17-, Holreq 09h25m UT), ynelzsuilacb npaBonoJlflprrBo-

BaHHa.E CoCTaBJIflIoq,a.E I4aJIyseHZ.fl I4cTosHI4Ka ,S-HOMnoHeHTbI, a JIeBOtrOJIflptrSo-

Baulroe uBIyqeHI4e He o6HapyxtuBaJTocb (puc. 3). tr4crosnux I4HTeIpaJII'IIoIO I43JI-y-

qeHr4.E Bcn;ec6a 6u.n 6.nuaox tro noJlor{ieHr4ro r( I4croqHI4Hy S-nouuoueurbl. I4c-

TosHuH BCrrJrecHa pacnoJraraJrcrr HaA IOJTOBHbIII I.srrroM ' a elo IIOJIflpT{3arIu.s

coorBercrBoBaJIa BLrXOly IIeO6brr{rroBeHHOr? BOJrHbr'

Ilpra cxauzpoBar{r{u ar(rr4Brrofi o6racru 27.VI sugellflJrtrcb ABa r'lcroqrll4Ha

S-rol,ruouenrll c HpyloBofr noLEpI43aUI4efi , Itoropble paCnoJIaIaJIIdcb HaA roJIoB-

Hofr tr xBocroBofr ,acrsrrnru rpy[rrbr. Nlanclauylt ucrosHr4Ka ,S-xolruoneuTrr B
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THTEIPAJI'HOM UBTY,EHI,II4 (R f .L)-UA6TTOAAJIC,E ME)fiAY I4CTOq,,UHAMI,I trOJI.EPUAO.BaHrroro rz,ryqe,il.E (cu. pri._2). CpanuzreJrr,Ho mr4po*a.E AEarpaMMa EatrpaB_JreHHocrI4 paAuoreJlecHona (2',55) ne noaeoJIflJra paapertrrrrb r{croqHrrr{rr ugrer-paJlbrrolo T{SJIyqeHI'r's' HaxoA.sql4ec.q Ha,q cooTBeTcTByroqr{Mr{ qacT-frMtr o6racrr,norophre' HaK trDaBuJro, pa,pemarorc.s [p,n sarMe,Hbrx ua6,nrcgeura;; l1-3ri:Bcnnecx 2T.Yr 6rrn cn.saau c xponroc{eny_1, ,."i1.*G -orrru 
IN (nava.no05h31', MaHc,rMvM 0bh42m, *og,rri- 0dbI;,'ur) "i,r;ffi;;;ui,o. 

.nurupoBaHr.reBcUlecHa trporr3BoAI4JrocB tro o6euvJ{oopArrlraTau s6ilfisi Mar(crrMaJrbgofi {asrrpasBlrrr,fl xpouocsepuofr scubrtrr*z. Bo BpeMfl BCtrJrecHa HapflAy c yBerrdqe,ueMr4l{TerpaJr]jHoro troroHa r4BilyqeHrdrl yBerr4qr4ilacb rrHTeHCI{Br{OcrB troJr.EprrBoBarr-Horo ro Hpyry r43ryqeur,r.fl ucrorrHtrrxoB ,S-xouuoneuru, ip"". al ,--n"""r*.ri#.trICTOSHI4ITOB ,,SJTY',E,.V.'T trPT, BCIIJIECRE KAI( B trOJI,IPI4SOSAHHOM trBTYqEHI4I,I (R 
-L), rax I{ B ,rHrerparuro* (R + ii 6H"o 6nrzano'H *..rooooo*e'uro EcroqHu_xon S-xomuonerrrr.r.

Taxuu o6paaou, Bo BpeM.rr paccMorpeHHr,rx AByx B.rrJrecr(oB Bo'pacraJra ,E-

;X,T:ff"Ifli1TI;f l.t::::-r:I1ti1,u"",-*,.t*J,#;;-?";#;"i;?,f#:
T::.:::::.:T:" _"-: iI1 ry, 

* 
"4 

y'e o 6'H,o s e,,, ort r,il";, ;; ;;;;;;;;;t'#-
#"###:lx1:,* i:*ril"i"T^1.:T-_11i *'oooo,"_p,yio-,",;;;;;;"o,i". tl, il""
f#**:1.:r*.f::-_4r:1:r;;;,*,+;iffi ili;i;ffi ;fl I;,Ji#.+J,ff "'j,;Xl

v \rr4v! at. ttf,dlrvLyt.rHalr oTpyltTypa Bcr,"*fl1:1?" [uatraaoHe Ha Borruax 3,2 ra B-cu t\2, lS, .ocranrurre B ncunec*oB paArnor4,Jrvn."-#'oii"r"'rupr"r"rpupoBarr'r trpr{ He-
:l,T::::"t :1:I:]]"" graarpaunoft HarrpaBJreHrrocrr4 paA,orerrec*otra Ba r4croq_Errr{aMu ,S-HoMuouerrrn, cB.EBa}rHr,rMrr ;";;;;;;;; ;#;;;. "i""#: ,ft#i;rj.

BcnrecHtr paAfl ouJryrreHr{fi Xpolroc{epuue BcrrbrrrrHr.rEara
HaOrro-
geuufi,
1977 r.

24.yr
25. Vr
26.yI
26.Vr
26.yI
27.Vr
2T,YI
27 .yr
27.yt
28.v1

q-
"max I

MaficfiMafib-
Harr noJrEpr.I-

Ba\utr, yo Bpeun
HOHqa

_tBpeM_s I Bpemq
Haqarra 

I 

MauctrMyMa
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BpeME I ,r;Haqara 

I 

MarrcnMyMa

oglr02*E
08 47
0724E"
09 07
10 01
0539 E
10 00
l0 tz,g
,17 43
08 19

ogh2om
08 52
07 57
09 09
10 t5
05 39
10 02
10 13
lt 49
08 34

5,4
>2

4
>t

>r20
>31

t
415
l14
lr7

08h00m
0B 51
07 t0
09 13E
10 18
05 31
10 01
10 t4
tl 44
08 19

0gh25m
0B 55
08 25
09 25
t0 43
06 01
10 16
10 17
12 03
08 53

Barn

SN
SF
1F
SF
1N
1N
SF
SF
SB
SF

16
38
35
60

6
lltl

o8hlz*
08 51
07 z0
09 13
t0 2t
05 42
10 07
10 14
M55
0B 25

fIp!rMcrraH!rfi. 1. smaxl EaEO B eArrrr[qax
2. Bpena BeBAe BceMrrpHoo (UT).

(1 ef. fiorofta - l0-2! Br.m-,.IiI-r).

25 u 26'Yr nonanrnrrft lrcroslrrr^ ,S-xouuoueurEr B troJr.Epr4,oBa'r{oM zBryqe-rrr4rr \lMeJr Mo'orroJr-ap'yro crpy*rypy - rpz c*ar{r4ponauzra o6,,;.;-;";;;;i;_poBaJrc's roJrbno o,qr4E rzcrosrrl4lt' r{SJrYqelrr4e Horop6ro 6r,rno troJr.Eptn3oBarro 11otrpaBoMy Hpyry' 27'VI 
^S-xoMtro'errra- B troJl.flpr4aoBarrr{oM uB,.yqe,uu cocro.rrJrauB AByx Ttcros,EnoB [BryseEtrrr' rroJr.Epr4,oBa,rrr,rx [o [paBoMy \r JreBoMy r(pyry(puc.2).zB.vI trpr{ c*arrzpoBarrrdr/r o6.rracrz oo 6 *o*o6?rro prrozszrb 3 zc_TOqHrrKa s-xotnuonenrr,r, InSryqeHr,Ie AByX rd' ]JtrX 6rrno uo.napr4s,Ba'o tro trpaBo:Iuy xpyry, a o,,Horo *tro rreBoM' 1p"t.^!).F^rlgft 

"r"r"-ri"rupec'oorMertrrb,sro Bce B ctrJrec*n, Baperr{crp^rdp-o-B_auurre 2b' n 26 .y I, 
";; ;; ruou,ror, 

"p;;;;;;:prrBoBarrHoro riIsflyne'I,x, a 27.YI ua6rroganzcb BcrrJrec*tr fiaH c 
"16;;;, ;p;_BOtroJr.Ept,s.Barr'oro-uBJryrreHZ.E (pzc. 6), Tar( r4 JreBotroJrfipr,rourrrr.o"o ap;. ?).Nlaxcraua.rrr,afl cretre,r no.rapraaaqzrr 'Bo 

BctrJrec*ax AoxoAr{Jra uo 50 _60%.tr{auen-enrae EaIrpaBJrer{[fl-Bpaqe'rrfl Be*ropa troJr.EprrBar{utr Bo BpeME BcrrJrecr(oBue na6rro4aJrocb, xots 6oirmro"."o-ltoJrecr(oB v*elro cJrolr{Hyro crpy^rypy.B 4uyx cryqaflx s co6Hrusx_t-_pug^"Bryqe'trtr, cB.sBa'rrErx tro BpeMeEuco Bctrbrrrr*auz 26.vI (puc. g) u 27.yi (p"c. it: outoo' rupl"i"rp"poBa'o tro'tr-
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Pvc. 4' Bcrrecr paAI'IoI'IsryqeHt'Ix 27 'Yl 1977 r'
BBepxy 

- 
perrrcrporpaMMa r{r{rerpaJlbl'Ioro-(R + L), BHusy - noJrfipil3oBallHoro ro Hpyry (R - L) panuo-

uBryqeHrE _ crrrrorrrHbre "#;;'(;:;'fJ;'iiioritrlj.hpn 
rocrpoeHur{ perrrcrr)orparr}rbI rorrnpl{3oBa}rHoro

tro lrpyry paAr{orrSJryqeHflf yqTeHbl a$serrlr opoa"-torrprraqltll I{ [pooaql{BaHIIE' IllrplrxOlnnr

JrrrHrrrrMr{ rro*a,arrbr ern }ne ilapa*rerpr,r noHarrEfioro ,r"r;;;;';;;;; o"rr."r,, agh40muT)' rro ocr'r aoctrrcc

orJro'fi eHbr rcJrr,roEoJrrorbl

Puc. 5. flpunep perl{crporpa}Iu lrrlrel'paJllHolo (R f L) u n911ql43oBantroro ro ltpyly

(R - L) paA[or.rsJryqeorr_i ,dfiaruEoro rlcroqrlrrr{a ,rjll cr,aunpoBaHIII'I afir'I{sfioli o6rractn r na-

trpaBJreEr4r{ .nrornrrii; ig .il tsll r. 7h10*. flo ocu a6cqncc orrlo?(er{br I'erlr{orrrrporlr

0

0,2

0,4

/0\/oi

puc. 6. Bcuefit paArorsryqewrtt2T.yl 1'977 I. B I'IErel'paJIbHorI (R * L) u IIoJIflpIISoBaII-

EoM rro rpyrY (R - L) lralYueurla

IllrpaxoooftJIuEuefi[ofiaSallypoBeHbfiol{aJlf,EorollcToqltlIfia'crpe.rrrofi-HaqaJIoBcIIbIEHuBHe

Pltc.T.Bcurrece2T.ylLITTr.Bl,IETefpalrrrou(RfL)I,IIIoJIflpI'IsoBaIIHoMlloHpyfy
(R - L) raryqeurr
IIIrpuxOnOfi Il{Hr.{etr IOI{aBaII YpOBeHb lt3JlyqeHl{,] JIoHaJIb]tOIo uororlguHa' CTpeII{Oii - HaqaJIO sCnnrnFu s HC!
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}I{eHI{e }Ia 3-5Yo I{HreHcI{BHocrI{
II3ryqeHr4.s ucTorrHl4r{a,S-Homuonen-
TbI 3a EeCHOJILHO 1\{I{HyT AO HaqaJIa
uMtryJrr,cHoro BctrJrecHa (na puc,7 v
8 rarue yqacTnu Banrrcl{ or}{eqeubr
$zrypur,rura cxo6xauu). flpe4ncr-
JIeCHOBOe noHl{}r{e}rr{e ypoBrr.E IrBJry-
qeHr{.fl paHee 6r,rno orrueqeHo B AI{a-
traaorre oolu 1,8-3,5 cu [16]. Sror
a{Sexr Mo}r{Ho o6t.scsurr, cJreAyro-
quu o6paaou. B [17] BaMerreHo, qro
Ha BoJrHe 1,75 cv r{croqur{nr{ S-xon-
IIOHeITTbI, trO-BI4AI4MOMy, OIrTI{qeCHIl
roHHEe. FIa 6onee nopornr.rx BoJrHax
(n 4rzanaaoue B-17 uu) ucrouuunra
,S-Houuouenrll TaHlIte, Bepo.srHo, B
ocHoBHOM r{MeIOT MaJryIO Otrrr{sec-
r(yro roJrqr.ruy. 06 Dror{ cBrrAereJrr,-
crByror cJreAyrotr{ue rrx xapaKrepr.r-
crlrr(tr. B 4raaraaoue AJrI{H BoJrH
B-17 MM ycpeAHenur,rfi crexrp r4B-
JIyqeHrlfl JIOHaJILHbIX UCTOIIHUT{OB
6nrnaox R unocxomy [18J. B tlg]
HA OCHOBAHI{IT CTATI{CTI{SECHOIO AHA-
Jrll3a UOr{aBArro, qTo B gTOr[ Al4arra-
BOHe AJIITH BOJrH yfJIOBbIe pasMepbl ucToqHuHoB yMeHbmalorcfi c yBeJrlrqeHrreM
ux paccro.flHrr.s. or rleHrpa Ar,rcHa x nnu6y, a a{$exrunHafl reMrreparypa Bospac-
Taer, qro AoJr)riHo ua6nro4ar:rcfl trpII trepeMen{eHtrr,r or rleHrpa 

-4uCxa 
co.rrnrlar nuu6y otrTlrqecnrr rour(rrx Ecroqurlr(oB, ecJrl4 Irx paBMeprr 6-otrrne B ropl,rBon-

TaJrbHoM HatrpaBJreHIrI[, qeM B BeprlrnaJrruou. B aroM cJryqae npeABctrJrec1oBoe
yMeHbIIIeEUe I'IHTOIICI{BHOCTIII ilBJIyqeHUfl OUTIIIIIOCHI4 TOHI(I{X UCTOSHUHOB ,S-XOU-
troHeHrEr Mo,fier rrpoucxoArrrb B pesyJrbrare trx paSorpeBa nptr TetrJroBoM Mexa-
IrIrBMe I{SryqeH[.E, TaK ItaH trposparrEocrb l{orrlr3oBarrHoro raBa yBeJrtrqtrBaercfi
c BoBpacrarueM reMtreparypbr rrpotropqrrona;rbHo T'1, [201.

Ha ocnoaaHrrr[ rrBJlox(eHrroro Mo]n,o cAeJrarb cJreAyloque BbIBoABr.
t, llueercs. xopolrafi Hoppe,rrflr{rrg Me}r(Ay trBMeHeHIrflMrr Bo BpeMfi cretreuu

troJlfpllsaqull RaH trpaBo-' TaIt u JIeBotroJIffpuBoBaIlHoIo uo Hpyry u3JlyqeHufl
trcToqHuHoB ,S-Houuoneurbl Ha BoJIrre 13,5 rwrvr c IrBlreHeHr4flMI,I Hatrpfl)r(euHocru
cBgBarrHblx c llpturn JroHaJIf,Hbrx MarHrrrHbrx uoneft.

2. fTpu rraruqula s amtusrroft o6nacur oAr{oro prcrosHuna ,S-xouuoneurrr
I{3JIyqeHu.E, troJI.spI'IBoBaIIHoro tro fipyry, Bo BpeMfl BcIIJIecRa perllcrpllpyercfl
paArlol'rSJlyrreHrre oArroro SHaRa troJrEprrBaqurr, coBtraAaloqero co SHar(oM noJrgptr-
Saqr'II4 [crorrEuKa ,S-xonruosenrrr. flpn KaJrtrqr4rr g o6racrlr AByx E 6onee ficrbs-
rrur(oB pa3lroro Buar(a troJr.flpuaal{urr trBJryqeurre Bo BpeMfl BctrJrec1a uomer: 6urr
Haft trpaBo-, TaR rr JreBorroJI.spr{BoBaHHr,rM. Crenenr, troJr.Epr,r3aIII{tr uBryqeHI,rE
Bo BctrJrecftax Molr(er Aocrrrrarb 50-G0%.

3. flonoxeHze ucroqnunoB HaH B rroJr.fipl,rBoBarruor\{, TaH u B .IruTerpaJrbrroM
u3JlyqeEu.Ex BO BpeM.fi BCtrJTeCHOB, paccMorpeHHbrx B nacroaqeft pa6ore, coBtra-
Aaer c troJro)fieHlreM l(crorlHtrItoB,S-xonaroneurbr; sHaH xpyronofi troJrflprrBaqrrrr
Irprr BctrJrec_Hax oAuHar(osbrft co sHaKOM xpyronofi troJrspr(Baqufr" n}ilyr..€Jfiilfl nc-
Toqrr[noB S-xonruoneurrr. Taxram o6paaonr, Bo BpeM.rr BclJrecr(oB, tro-Br{AZMoMy,
BoBpacraer urrreHcrlBfrocrb troJrflprrBoBaHHoro trO Hpyry u uHTerpaJrr,Hofo r4BJry-
qeHrlt.E ucToqHEnOB,s-nouuonenTbr, cBflBaHI{bIX C trflTHaMU.

4. 3a Hecr(oJrrno MIrHyr Ao BctrJrecra ua6rrogarorc.s cJryqatr troHtrrr(egrrfl
ypoBrlfi u3ilyqeHtrfl rtcroqElrr(oB 

^S-xotruouenrrr. Taxoe [peABctrJrecnoBoe yMerrb-
meEtre trET0ECUBHOCTT4 r[aJryqeuu.E, oqeBrrAuo, Mo]r(Ho o6r.scuzrr paBorpeBoM
otrTtrsecnu roIrKI4X UCTOSHUITOB trpl,I TerrJroBoM Mexar{r{BMe u8ryseHufl.B aax.rrroseutre aBTo_pbr Brrpalr(alor ruy6oxyro nprrBuareJrbrocrb ana4eMlrny
A. B. CerepuoMy Ba o6iyrx4enue pa6orsr r4 noJreaHr,re coBerbr.
,(ena6pr 1978 r.
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Puc. 8. Ilcn,rrecn 26.y1 1977 r. B r,rrrrerpil.rrtrrror{
(R + L) r.r rroJrrrpr,r3oBarrrroNr rro Hpyry (R - L)
p aAnor{3Jry{eriur.1
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EByXBEPI(,AJIbHLIE CTIIrMATL{IIECHUE CIdCTEMbi
c r4SBECTtrOIl Omlypofi otrHoro rrB SEPI(AJI

I. M. Ilonor

tr{sJlo}fies nosLrrt r'r rosarrii MeroA orrpeAereuua {rzrypbr oAuoro r,ra BepKaJr gayxaeplanr,uoft
c?urMarr.rsec(oii cr,rcreurr [pr.r r.rSBecr,orl {rrype Apyroro 3epRaJra. paccnorpeurr cflyrrar{ IIo-
,IoE{eErIfi npeAMera rIa6o raao6paxreur4fl Ea r{oneqEoM paccrofiEr.rrr or cr{creMr,r n ua 6ec*oues-
Eocrr{; BbrpameHu.E Anrr upo$ra.tr sepxaJra [oJryserbr B flapaMerpr{secnoii {opue. flprnegeu
trpr.rMep pacqera reJrecro[a c ornepcrraelr 2,5 ru.

TWO-MIRROR ABERRATION-TREE SYSTEMS WITH OI{tr MIRROR ASPHENI-
cAL SURFACEIKNOW]\, by G. M, popou.- An original and exaci method of one mirror
aspherical surface definition in the two-mirror systems which have sharp [imagingj of one
point, of axes on another is described.

The lollowing cases were considerecl:
1) the case when a point, of an object or an image is situated on the definite distance of

the system,
2) the case vhen a point of an object or an image is inlinitely far. The expressions for

the mirror aspherical surface have been obtained in parametrical iorm. An example of the2,5 m aperture telescope design is given.

flpo6r-eua coaAaHr{n Auourpuqecnofi otrrr4qecrofr ctrcreMbr o roqpo r{ctrpaB-
JreHHofi c$epuuecrofi a6eppar{ueft Arfl roqr{u, pacnoJroxrer{Hofi ua otrrlrsecxofi ;cu,
BtrepBr,re 6rrna nocraBJrerra rteuneponr s ,aqa;re XVII croner"". tt.""rp-pg;;;3ry saAarry AJr.fi BecbMa rracruoro cJryqarr - trJrocxorunep60lzuecxod iunsrr,
o6parqeunofi u;rocnoft cropouofi x upe[*ery, pactroJro]HeHHoMy ,u 6uar,orr.roorlru. oAuano, rocr(oJrr,Hy ypaBrreHr{e 

"rrep6orruecxofi ,ortprrrotrr{ aroft Jrr{HBr{
Ee MorJro 6r,rrr, nonyueHo I{3 BaHoHa upenourerrus llro.neu6.s, noropr,rfi lteunep
o,ou6os'o. cqr{rarr 4o"rororro ronrur*] I{;;;;;-;;r;;-;;;-;r"rer o,ru6osubrr,r.
,4erapr[1] ne totrxo AaJr Bep,yro {opmyry Ba*orra [peJroMJreHrr.s, ]ro rr noJryqr,Jr
o6qrae Brrlpallter{r4.rl AJr.E oETutlecnofi uonepxrrocrrr, cTporo rrcfipaB;rrrroqefi c{e-puqecHyro a6eppaqlfio AJr.fl roqHu Ha ocrr. B -racrroM cry*u" - ailn aepxa.rrrnofr
troBepxEocrr{ - aro perxeHr{e Aaer HoEnqecr{ue ceqe:tlvrfi - SJrJrrrtrc, uapa60nyrrrz runep6_o^ny. Onrnuecxrre cBoficrBa uo406nr,rx Bepr(aJr 6r,rnu uayueru, bur,rr-
I91t_ I ."o <HaroutpraHe>. f(ort6zutrpy.E rJraBHo" oup'u6orr4secxoe Bepr{aJro c aHa-
oeppaqiloHHbrM BTOpUqHbTM sepRaJroM, IlMeloqurrr {opuy uapa60lou4a7 cJrJ[{tr_
cor4Aa rarn rzuep6oJrotrAa, coBpeMer{Hr4Hlr ,(,exapra ]t{.p..or,^rperopil ; IG;;;-rpeH paccql{raJrl{ TeJlecHonr,r r43 AByx BepHaJr. CzcreMarrl.recgoe I4ccJreAoBaHr{e
troBepxHocrefi,AeHapra y-T.e u rnaure npeu-r (1g50 r.) 6sr;ro npo4erralro B Ar{ccep-rarlr{r{ A. B. Jlonnrrna [2].

Mrr pemuu 6oree cnonrHyro rr anryarL,yro BaAacy - naftgeu rorr,oe Bbr-palr{errr{e 4.na {lrryprr sepHaJra, crporo r.rcrpinJrnroqero csepuuecKyro a6eppa-qtrrc HA OCU' BHOCZMYIO TPOIIBBOJII,IIbIM BOT}IYTIiM SEPHAIOUf UMEIOTqEM {OP;VreJra Bpaqenzs. Auarortrq,yro BaAaTry rrbrraJrcfl pe-uru r.'r. cnrocap.J (tic. 598), oH trpr'rBerr ee n 4u{$eperqrunoror{y ypaB,eHtrro, Koropoe rplrxoAr,rrcfl
trHTerprrpoBarr, sucreHtro; onbrr rror(aBaJr, oAlIaRo, qro Baqac"yro r{rrrerpupoBa-
uue no4o6uoro ypaBrreHr{.fl Mo}r{er Bauflrr, Aecqrr{tr qacoB BpeMeHr{ rra DBM. pe-
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Puc. I

rtregrlg erofi BaEaqtr trMeer 6ommoe trpanrtrqecroe BEarIeEue, troBBoJIflfi BecbMa

trpooro paccquTErBarb oco6o cBetocuJIbgbre ctrcTeMBI tr3 AByx sepfiaJlr [ByxBep-
*'rrurura crrtcreMbr 6ommoro AtraMerpa, uAoaJIbHo uclpaBJlolrrbre Ea c{ep[Ee--

Cryro 
"6eppaqurc 

Ha ogu, a raltgte CuCTeIwbI C 6oUrmuuu yr'JIaM11 IIaAeEuf fiysoft
Ea Bepfiantx (penrreroBcfiue cucreMbl). Boal,roxso rax?I(e AJIfl rreroqno uaroroB-

fieHrroro rJraBgoro. BepftaJra reJrecnoua paccqurarb BTopurluoe BepHaJro, o6ecue'
quBaroqee 6eaa6eppaqtrollgoe trBo6parfielrye Ea ocu CtrcreMbl E reM caMbIM ItoM-

treHcrrpyrcqeo omt6nll rJIaBHoIo BepKaJIa (upu"yc;rorutr, qro trooJIeAHEe cEMMer-

ptrqHLI OTHOCIITeJIbHO OOtr sepKaJla)'

l. Bunog rouuhrx ypaBueHufi ac$eptrsecxofi troBepxuocrtr
BTopuqfloro aepxaui-lnpelMer sa moneqEou pacctoannu)

Paccuotpuru (puc. t) ctrcreMy tra [Byx aepHaJI,.oAEo tra noropblx (4nx orpe-

,4eJreHHocru trepBoe tro xoAy nyua - z na. p3J. 1) IrMeer uBBecrHylo {ErylyJ
BaAaurrylo B AenaproBblx r(oopAtrEarax (u, y). Hanpaulerue EopMaJItr B Ra?r(Aou

To.rxe troBepxuocrrr ranrfie 6ygeu csurarb traBecrlrbrM; o6oBEasm{ yroJl EopMaJIE

c orrfisecfioft oc6o f qepea q. HauauO geraptouofi ogcreMhl ltoopAtrEar coBMec-

;r" ; *or"ot .S upegr,rira. 'Bygervr crrrruru" uasecrssilvlu ranx(e pacorosrre d
Melr(Ay BepmtrrraMr,I uepHan (ncerga IIoJIoII(trreJIbHoe)' BbIIroc {onyca q Ba Bepmtr-

ny neproro (rranuoro) BepnaJra tr paccrofiEtre s trpeAMora oT BOpmuHbI IJIaBEOfo

sepr{aJTa.
tr4e puc. 1 uueeu

R2-12*!/2,
ur : -arctg (A/r),

i:ur-gt
u,z : tlr - 2i : 2q - u1 : 2q * arct'g (Y/r),

R+t+p:q-s+2d,
!/r:U{lsinur,
frt:r-lcosu2,
p'-: v? -F (q - \- nt)2.

(r)
(2)

(3)

(4)

(5)

(6)

(7)

(8)

Bnpameuue (5) ronyuero uB trpuHqzua (Deprrta - ftan y'1"111!^1?:X'^1'j
oorrrdc*r* uyteft AJIfi trapaROEaJI6IIoro 1yrla, u[yTero BAOJI6 OtrTtrqegftO-E oOE,

, p.rruro"o rynu SABS' lpuc. 1)' Vcnosrs(1) - (4)PIplT"tBotroMorarerrb-
Hbre BeJrrrqurrbr rlepea traBecrEbre trapaMerpbr i, a,.-91,{Panuerrr (5) - (8) co-

gepxtaiserbrpe Henaseorsux: Z, p, fir, a't, rpzuertr (5)' (6) u (7) ruueftEbr orEoctr-

raJrurro nux. 
-BupaatrM trcnoynle BoJIEqSIIEI frt: Ar rlepea EaBeoTEbIe IIapaMeTpBIt

EonfircrrnB BctroMorareJlbuhlo trapaMoTpbl l, p. Bnrpaauu I nA (5) c nogoraBuM eIO
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n (6) u (7); nonyuraM nocrre upeo6pasonauuft

Ur: -91|t * k,

rr: (k - yr) o/q I F,
rle q:sinrr2; lt:A *(q-sl2d-fi) n; 6:cosuz;

F : r - (q - s * 2d - fi) o.

Haftleu p ua.(9) lr noAcraBrdM ero n (B); norysr4M, yrrr4rbrnaa (10) h oqeBr,rlt-
Hoe rolr{Aecrno 1 - q2 - o'2 : 0:

Ar : *c/b,
TAE

c:k2- n'(.q-s- r-+)',
b:Zno(s- r-F- ot\+2t 

.' \' r ) '

tr{ru s" .rrB}roM Brcge

c :lg + (q - s | 2d -{i, a rr) sin zrr12 - sin2ur(q - t
b : sin (2ur) (q- s- r - yctgur) * 2IU * (S - s * 2ct -
Ias (6) u (7) rraxo4ralr

rt:.n*(y-y)/tgur,
IAE

uz: 2e I arctg (y/r).

Brrpameuzr (ll) n (12) oupegerrrror rorruyro {urypy Bropllrruoro BepxaJra
qEPEB TBBECTIIbIE BEJIUqfrE,HI T) A, 9, d, q, S. ECNIA TJIABEOE BEPI(AJIO 3AAAHO MIIO-
?KecrBoM Toqer npo{unr o [apaMerpaun (r', U', g'), (fi", y", g"), . . ., qro rrr-
trtrqEo [JIff u3roroBJleHHoro BepHaJra, Szrypa r(oroporo Mo)r(er 6r,rm ganexa or
aaganuofr, Ho .flBJr.flercfl HetrpepbrBnoft uonepxEocrDro BpaqeHtrfi, ro [Jr.E raxgoft
trB arux rorreR rJraBHoro Bepr(aJra uo {oprray.rrau (1{) n (12) Mo)nHo uafiru ItoopAE-
uatrr (zi, y{).... coornercrByroquxroqex Bropuqgoroaepxana.Csepuuecxa"a6ep-
paqgf Ea octr gnr uyuefi, rrpoxoA.Equx qepeB eru roqnz, 6yler crporo uctrpaBJre-
ua. I'IMe.E noop[uuarbr p.EAa rorler Bropurruoro Bepr(aJra, Mo?nuo uifiru u nprz6lu-
}r(errHoe Blrparr(eHtre AJrfl ero {urypu B BrlrAe MHoroqJreHa? BoorroJrb3oBaBrrrucB,
rratrpuMep, {opuynofi Jlarpanxa.

Ecaz uasecrHo auaJrl4rrrqecxoe B6rpa)fierrrre gnx upo{un.E rJraBrroro Bepr(aJra,
EatrpuMep B BuAe gn{{epeuqupyeuoft {yumqrau

(e)

(10)

Llcxnrosas q il. fi aB (1'l) u (12), roryurrM BBrpaE(erIU.fi Ailfi. upo{una Surypsr
BTopdsHoro Bepr(aJra, BaBEcffqero roJrbao or y, d,, g, s. OruertrM, IIro cnyvaft,
r(or4!r. upeAMer rraxoArrrc.E ua 6ecxoueqHocru (s : oo), IIe oxBarErnaercr (11)
u (12) u rpe6yer or[eJrbuoro paccMorpegun, fi.l.a saxmoro qaorr{oro cfiyqarr,
r(ofAa rJraBEoe Bepr(aJro .flBJr.flerc.fl noruqecftuM ceqenrreM, BMeoro (L3) uueeu nu-
pax(eHrre

r:i(a),
To, oqeBr{[Ho, yroJr (p Mo]ner 6rrrr, oupegeJre]r rrB uporaano;1Hofi

tg q : drldy.

- rr -f 1u!- t1r

(11,'t

- fr - yctgur)z;

W + *lsinu,l.

(.12)

(13)

(14)

({5a)
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y' :2rp + (el - Dn'z, (15)

r[.e e - 3ftcqer'ITpr4cl4Ter ftorrl4qecHoro ceqeHl4fl, 11 - paAr{yc HpI4Br4BIrhr rJraB-
rloro BepraJra rrpr{ ero Beprxu}re. ,(na yrJra q B oroM cryrrae rax?ne rroryquM
flBHOe BLrpaI{eHI4e

. d-rLgq: 
du



2. Cryuafi, Horga rrpeguer pactroJlor(eH ua 6ecnoneuHocru

r'accuorpuM Tar(x{e BaffirrLl4 AJIE trpanrlrntr cilyqau, fiorAa lrpeAMer pactro-
Jrol6err na 6ecnosesuoorrr. By4ervr tro-[peffirreMy trcrloJlbaoBarb [er(aproBy cucreMy
KoopAr[rrar (a, A), ooBMecruB ee Haqaro o rIeETpoM r(pI[BuBIrbI IIpII BepmtrEe rJraB-
Horo Bepr(ana; 6ygorvr cqurarb ltaBecrgblMtr paccroflHl[e Me]fiAy BepmtrHaMtr Bep-
rana d, Bbruoc {onyoa q Ba Bepmuny rJIaBEoro Bepr(aJla, HoopAurrarbr (x, V)

, / (a,/t

l/-
f

a2

I ,
I

s'

MrrolnecrBa roqen rJraBHoro Bepr(aJra r4 HanpaBJrelrufl lropMarefi s grux roill(ax'
otrpeAeJrtleMbre yrJIaMrr cp (prac.2). PaUnyc HpuBr{aHbI 11 rJraBnoro sepRaJIa nplt
ero BepIUI4rre csuraeNl I4SBecrI'IbIil{.

J'Ia prac. 2 r.rueerl

L: -9,uz: -Zi,pr: U? * (q - rt * rt)z,

r*ll P:2d-rr*8,
Ar:U-lsin2i,
rt:&-lcos2i.

(22)

(23)

HelocpeAcrBerrHo cJIeAyeT, arTo

i : -arcsit (y/rr),

fr : -rlcos i.
V.rurhrnaq (16), uo.nyuuu

e : arcsin (A/rr),

z : -rrCos e.
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(16)
(17)
(18)

(re)
(20)

(21)

Vcrosue (19) ronyuerro rrB rrprrHrlrrrra Oepua, Br,rpa)fialolqero ycJToBr{e- or-
cyrcrBr,.{fl crfepuuecnoft a6eppaqui rta ocu cucielrr,t, tr4cx"umqas I w p ua (18) -
(21), no;ryvr4M rlocJre upeo6paeoaaultfi

_ 82 -- A2 + !2 | rz Lg'2Q + 2xy LgZq
,L: t

Ut : A -l- (r - ar) tg Zcp,

rAe
A:2d-\* q- r (t f sec2cp); B: Q-rr

Ilo-npe;HrreMy Bblpalnertur (22) w (23) onpe4erlrllor to.rsr,rft upo{il.ur, Bropuquolo
Sepr(aJra rrepcs traparIcTpl,I fr1 a u q.

Arratroruqno npe4llgylqel{y Mo}ItHo [JIfl rJIaBIIoro SepI(aJIa, uilIsrcq,cro trpo-

{rart xouta.recnoro cetleIl\lfl, Bl,Ipa3l{rr, (22) u (23) uepca oAI4II IIapaMerp, HarpI{^-

Mep, U, rrcrIoJltBy-fl (15) u (t5a). Ecga rJIaBIroe sepr(aJro - c(lepa, 'ro Ha pvc.2

(24)

(25)

(26)

(27)

Puc. 2



49,989999(]0
4 I, 959!8399
49, 90991885
49 ,83974318
4S ,7 4937 186
49 , 6;q8694 58
zr I ,50757518
49,35s85072
2r9,18333051
48 ,989792r80
48,774993'-o9
48,53864t+40

29,99866762
29,99468204
29,98807838
29 ,978s167 I
29,96728499
29,953301 79
29 ,937 12197
2.9,91894241
29 ,891 C0989
29 ,87763061
29,85518152
29,83212651

0,19986658
0,39893071
0, 119638008
0,79138254
0,98307592r
1,17055749
1 ,35287278
1 ,52900{08
1,6978'o797
r,85825213
2,00890113
2,t4840123

0,00000076
0 ,00001216
0 ,00006130
0,00019245
0 ,00046573
0 ,000952197
0,00174463
0 ,00292565
0 ,00458962
0,00682097
0,00s68ii60
0,01322200

75 ,06339173
75,25427055
75,57477406
76,02854450
7(),62086245
77 ,3588381 5

78,25108211
7 I ,31t07 159
B0 ,551621126
84 ,99163808
83 ,65379784
85,56652729

1,0)n
3,0
4,0
5,0
6,0
7,0
B,O
9,0

10,0
It,0
72,0

0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0

IIpI,rMeqaEr{e. PasMepbr EaHbI B [eqtrMerpax.

flogcranran (26) u (27) u (22) u (23), HafiAeM BLIpalI{eHII.rI, saBucftrIl,Ie rorlbHo or
U, d, Q, rr. 3alrerralt, qro paAl4yc npI4BrrBHbI nprr BepIIrI4LIe 7'2 [JIfl BTopllqHoro
SepKaJIa OIIpe[eJIfleTCfl Bbipa]ileHIIOil{, ItOTOpOe JIeIHO IIOJIyqIdTr, I43 OIITI4I(I4

Iaycca:

-. 2d (d -l- q)
.1

2d-l-o-ln

rAe l; - t[orycuoe paccrorrrrr4re cracrer,rbr, Oruerrnu ralt]I{e, sro ecru rJIaRIIoe Bep-

r(aJro r{Meer trpo$r4ilr, HoHr4rrecxoro ceqeHr4fl, To r4 rIpo$ItJIb BTopr{qfloro BepKaila
B trpeAeJrax trprzMeHr,rMOCTIr TeopI4I4 a6eppaqllft TpeTbero IIOpflAHa TaI([{e tII]Jrt{eToti

KOHI qeCHI4M ceqetr?IeM, aHCII0IITpI4CIIT0T HoTopOIO e2 OIIpefieJlfleT0fl BLIpameHtreM

(28)
,e?:l * 4a(l'o7a--r) * 2d2(-t'ct)l'o 

,

1r o-2d- rt)z (/o-2d- q1t

rAe

.- _ I?YDJ),1- l'ri" r 1 "q

;1" - bdz ld a (t) ' 1, 
,'..'

el - aKcr{errTprdcr{TeT rJraBrroro Bepr(aJlar- c1 - KoD++rrI{I4eHT r(oMbr TpeTbero
trOp.fl[I(a Arrr paccMarpl4BaeMoft CI{CreMLI. ftouy cucreM, pac_CMorpeEIIEIx Bblme'
MolI{Ho or\egtrTb, HaII[fI oTCTyIIJISHI{e OT ycJIOBI{.a CIIIIyCOB. 466e,- aTO HeTpy[HO

cAeJIarbl troCr(oJrE,r(y trapaHcmaJIbIrDIe xapar(repucrr4nrr (ynelzuenne, {oRycHoe
paCCTo.EHue) cuCretr.r JIeIKo BLtqtr[CJII{Tf,, a CI4IIyc noCJIeAIIeIO yrJla LLs : vt
(puc. 1 u 2) rrrorxuo norryrrflrb Har( or]rorueilne lJLlpi trpr4qeM-p otrpeAeJltrercff. r{3
(8; rarz (tB). Snaa u', rerxo rafiru tforycuoe.paccrotllrr4e f'uo {opmylre I' :
-- y/sin i' , gn ny rlflrHa KoMLr 369' r43 rIpI46JrI'I[{eIrHoro Br,Ipa}I{eHr4fl [3]

369'= 3 (l' - ln) W,

rge W - yrotr IIoJITI BpeIII{fl, li - uaparcuaJlblloe {oxycnoe paccroflIIl{e
ctrcreMbr.

fI p u M e p. Hafi4err.r noop[r4Harbf roqeK npod)I4ilfl Bropr4qr{oro sepKaJra AJrfi

OAHOTO I{B Bapr4aHTOB TeJIeCKoIIa co C+epll.IeCHIIM TJIaBITrIM SepHaJIOIvI [traMeTpOM

i,,S t. Oruoczrenrlroe orBepcrrre uraBrroro Bepr(aJra A: t: t, t. e. Soxycr'roe

paccroflrrrre f o : 2,5 M, a paAr4yc nplrBr4Slrr,r rr : _.5,0 u. flpu-rueu paccroflHl,Ie
'd ,urr*gy sup*uram puu,ruirt 2,0 u upu BbIHoc-e SoHy-ca 4 : -0,5 lr (r" e' s/ :
: d + Q :1,5 u) ra uafigeM HoopAr4r.rarbr ror{eH rlpo{L{Jrfl Bropl4rl}Ioro Bepr(aJla,

UcrpaurrirOrqero c{epuqecHylo a6eppaquro Ha ocl4 Arrfl 6ecnoueqHo yAaleuHoft

rocfiu, Peaynrrarl,r llr,r'rucneuufi trpe[craBJleHbr B Ta6Jrlrqe'
B ra6ngrle trpr4BeAerrbr: r(oopArrHarbr roqen ;r, y rJraBuoro SepKaJIa (y M,ewnercn

or 0,1 go L,2 r{ c rraroM 0,1nr), HoopArruarlrrorrer /11 y1 Bropr{qnoro 3epfiaJra, Bbr-
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a(q,.*)

Pnc. 3

qr4cJleHHr,re rc (22), (23), (24) - (27), a raHlne orcryrlJlel{I{e Ae1, npo{I{rlfl Bro-

pr4rrHoro Bepr(aJra or oltpyll{IIoCTII, Hacarcu1efrcn B eIO BepIx[IIe c paAI'IyCoM I(pI4-

Btrrar{br, paBHLIM paAIIyCy HpIIIBI{3IIuI [pOd)I,UIr{ BToputIHOlo 3el]I(aJIa B ero BepIxlI-

ue. ,I[alee AaH6r;Ha.reHrrrr {oHycflr,rx paccrorr11ii4. f'I(JIfl Bcex go:g A fi sHaselUrfl

1i fi;;"";ii a6eppaqrn. I4c ra6lraq,i crreAyer, rlro orc'ryrrlerll4fl or cc[epr,r,Arr

pesr(oBoBpacrarorcyBer[qeru4e*ry(u,yr),4ocrlflafI 7,3222N[NIIIasoHe u:7,2m.
fDonyCnr,re paccTorIIII4t{ f' taxxre Bo3pacraIoT c yBelrl,rqeHlae\f A; cpaBHeIII{e C cK-

x14sanerrrur,r1,I rlapa6oJritrrecxr.rNr Bepr(aJro]I flor(aaltBaer, qro r(o]Ia B 3ToI4 cl4creN'Ie

il;;;rr;";;rur,o'* 20 paa rpeBoc;oArlr nolry rocJreAHero; BIrarIeHI4fl BoJIIroBoit

a6eppaqun 1/ 0 l1r'lr BCer 3oll.

3. Cturtratuqecxarl [ByxBepRaJIr,Har clrcreMa
c rr3BecrHoii Surypot:i BTopuqHolo sepKaJla

Pacclrorpuu rellepb BaAaaIy o6 oupegenenrau {rarypsl IrlaBlloro (6olluroro)
sepr{aJra (prac. 3) rplr saAarrr{ofi {urype Brop\lqHoro sepl(aJla; [o-rpe]KIIeNIy oc-

rIoBrIr,rM ycJroBrdell .flBJrflercfl troryqeHue crl4r,N'Iarllqecxoro I,I306pax(eIIIlfl Ha ocl{'

Ilpn erort flcllo, arro ecJrrr rd rrpeAN{er II r43o6pa}neHl,re HaxoAflTCfI Ha RoIIeqIIoM pac-

croflrrr4r4, TO sTor cnyuafi cBoAr{Tcfl r( yffie ,ry.renuoony n u. I clyqnr. flolrecrrana

toqe.rrrr,rir r4croqHrdx cBera B rlepeJ[rreM rpoxyce I cucteltrr; I{3 cI4creNILr Br,IxoArrr

,roporrr"rurrsrliuy'roxlyueitr.e.'ao6palHeuI4eHaxoAl/trcflrra6ecHoneqHocrr{
(pllc. 3). flo-upe}ItrreN,ry repBoe ro xoAy Jryu5, ,"r*uJlo orpeAeJIeIIo KoopAI{IIaraMII

roueH npo{uin (rr, yr) ra yr;raul4 Hop*IaJreft Q1 B ,rl{x roq*ax; B qacr,oM cfly-
alae [oBepxrrocrb Mo]r{er 6rttr, BaAaI'Ia r{ aHaJIIlTtr{aIecHIlN{ BbIpa}IteEr{eM, r{3 rtoro-

poro on#oHtllo Hapirl4 B TIBITONI BZLI:E fr1t Ur, 9t' Ha'Iano tr""op'9u?i *"'"^1:1lt
I(oop[ul{aT rIoI{eCTI{M B TOTIHe l'; o}t' a6cquCc COBMeoT}IM C ollTtr{alecnotr4 OcbIO'

Eyuenr TaKlr{e crrr{TaTb r4BBecTrrbrMrd s - paccToglll4e rlepeAuero tfoxyca oT rlep-

noft uonepxHocrr4 r,r paccroflrr4e d Nrerttlly ReprxIIHaMIl sepKaJI (puc. 3).

Vz puc. 3 r,rlreelt

ut: -arctg (ALln),

i:ur'-Qr,
uz-ut-2i,
{.r-QOoSuL

Ut : -g sin &1

fr:frr-lcosur,
a : Ut { I sin ur.

(2e)

(30)

(3{)

(32)

(33)

(34)

(35)

188



I4e upuuquua @epua ranlr{e HaxoAIlM

p+l-n-d,- s-q:2d. (36)

Paccuorprlt cllcreMy (33) - (36), oua llrnefina orHocIIreJIbIIo HeuBBecrIlLIx

n, !,1, p. Peman ary cr4creMy u yql4r,rlBafl (29) - (31), uolyurau

n : (r, - 2d, cos uz - Ut cos urlsin uL) I (1 f cos ur),

a : at + (, * 2ct { Yrlsin ur) sin ur, (37)

rne
ur: -arc[g (Arlrr); ur: 2cP1 - ut'

Br,rpamenza (37) onpeaeJrflrolroarru,rfi upo$u,nl 6onrmoro BepI(aJIa qepe3 usBe-

CTIrr,re BeJII4aII4IIL-I :[t,-At, rpl, d. 3IIan y v i,, [JIfl Ha]ItAorO Iy.ra, MO]I{HO gafiru

u $oHycuoe p^.c"ooirre'7' Als ,toro Jlyqa, l'-ylsi:n u1, a reM caMbIM lI

AJIr,IrIy trflrHa nouu 30g':

3 0g': 3 (f' - l'n) W,

rAe l; - [apancl{aJlbuoe {onycnoe paccrofHr{e cI4creM6I'

Etru upoSr{Jrb NraJIoro BepxaJra .rlBJr.rlercfl KoHIrsecHuM ceqeHueM' to npu6nu-

)riellrro NIOffiHO Cq]4TaTE, npOtfr,rnS 6Onr.rUOrO SepI(aJIa KOHUqeCHI'{M Ceqe}II4eM C 3It-

cilerrrpr'Icldreront e!, olp e4e Jrfl eNII;IM B Iilp &)I{eHI{eM

^2 _ Sdzkl , q)(cr-0.25\ 
-n

(t'-,t?-/;)'

rAo

,, -)- +
(o * 1 - "'rltin- 2d'- q)'

8d2 i^

4t1, (f'o - d, - q)

U'n- za - qY

A pagrzyc HpI4BIIBIIu ero 11 rlpI'r Beplxl'rlre Br'Ipainaetcn {opuy'roft

rr:Zctlo/kl t q- li.
3anerraM, rrTo Bce To{lrrie Blrrp&}rteHr4f{ ll.uf noBepxrtocrefi sepHaJI' [oIyseHI'IbIe

3[ecl,, IrptlroArIbr TaHir{e, grn ro,boo_aJlLltblx cI{cTeM. our,rr uoxagaJI, qTo trpI4N{eIIe-

,ir, ,rrbOr"rrnOfi meroAI{I(II IIa 3tsl'I npllnoAllr I( sIlatll4renslroft e*oI{oN{IdI{ MaIIIIdII-

I1oIloBpeMe}II4I]ocpaBIIeIII{0cTpaAI,IrII{oIIIbIM]4MeToAaN{II,IICIIoJIbSyIoIqI4MI{
yHr4BepcaJrbuo,e or,.rrzru43r{pyrcqr4e rrpoIpaMNILI lra6o npuueHflIOtr{TINIII qI',lCJIe1I-

rroe r.rrrrerprporurrro^iirrri "t"o"o 
n'tl"[epe"u4aJl6Horo ypaBrleHr{'fl' Illrtefl ro.r-

r{bre r(oopArIH?.TI{ rot{olt upoSuln aepxina,-NIo}KIIo nafiru ra npra6lllrxelluoe trpeA-

craore.tre upo{rann B rrpr4BLlaIIrofr c[oprle B BLIAe I\[HoroqJIe]Ia

r : aUz )- ban -l cYc *- ...,

IJrfl qero Nroirtr1o rrpr4r{errr{rb, rraflprdNrcp, r4}ITepIIoJIfIIII4OIIHyIO soplry;ry JIar-

IlaHllia.' B eaHnroseHr,re BaNrertrrNr, uro upo6luE, rrBBecrHoro sep*aJra Bo BCex paccMor-

peuur,rx cJryrraflx MOlr{eT 6srTr, eaAaH xax ra6nuqefi anauerr:1fi_}rcopAl{IlaT TOSeH rrpo-

6rn^, coornercrnyrc[trero yrJla HopMaJrI'r c ocblo s arofr rorlHe' Tan tr B a]raJrr{-

rusecHofi {opue, IlanprrNrep BbIpa}IteHIreNI BIIAa r : q (A)' ta69. r : r|l (');

i: g (f), rUe f - uapinnerp. ani.u cp, rp, 0 - trpoIlBBoJIr'HLIo gr${epeuqupye-

inr,re $ynxqrlr,r, Horopore Nrotyr rdMerb HoHeq,oe rrl4c,,o paBpbIBoB trepBoro r{ aro-

poro poAa? a raxllte oco6ux to-reH - Tosex BoBBpara u roqefi I{BJIoMa'

17 nena6pr 1978 r.
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yAn 535.87
SABI4CIIMOCTb TTOSOOITUIITEHTOB OTPA}ITEHI4fl SEPTIAJI

c I0I(PbITUEM I{B At+Al2o3 oT T0JITTU4HEI IIJIEHI(I'I Al2O3
B [r,{A[A3OHE CrrEnrpA 1700_10000 A

C. B. @egyiron, B. A. Bonocror, I. C. lauora
Oullcrrsaetcx ilIeroAtrI{a tronyseuufi oxlrcsofi rrJreExrr (Al2O3) rryrerr aao4noro orrcrlfitrpo-

BaEtrfl aJlror{rrHrrpoBaEEbrx sepKaJr AllaMerpoilr 1,5 lr. floryueghr cfler{rpaJrr,Br,re r{prrBbre 3aBrr-
cr'lMocrr'r orpalr{eEr{r or AnuEbr BoJIEhr AJrE pa3JrrrqEbrx roJrqtrE AlrO, r AEatraBoEe crleRrpa
1700-10000 A. floxasano, sro uurep+epeul{r4o'Er,re }raxcrrr{yMbr Morr{Eo ,ABrrrarr; B ,r(oJraerryro
o6racrr, crrer{Tpa, lrBMeH-rrE ToJrqIrEy ol<l,tctroro cJro.s.

ON TFIE DEPENDENCE BET\,VEEN THE COEII]iICIENTS OF MIRROR REIILEC-
TIONS C0ATED WITH A LAYER oI Al -l- Al2oo AND Al2oa LAYER THICIiNESS
IN THE SPECTRUM RANGE 1700-10000 A, by ^9. 

y. Fed,uLou, v. A. vorosnou,
G. S. Diatloua.- The method of oxidedlayer (AlrOr) fabrication by tle anorl oxidizeof the
aluminiumed mirrors vith 1.5 m diameteris described. The spectrum curves for the depen-
dence between the reflection and the warre lenght, for the diilerent Al2Os thiclrness in the
spectrum range 1700-10000 A have heen obtained. It, is sl.ated that one can move the
interferenco rnaximum into the spectrum region wantecl, changing tlre thickncss of the
oxided layer.

CyqecrneuublM DJreMeHroM acrpotrpu6opoo rrBJJrrrorcrr Bepr(aJra c BuerrrgrnM
orpalHaroqr.rM cJroelr u3 aJrroMr,lHtr.E. HeCMOTpfr Ha 6olrmrae yctrexu, Aocrr4rHy-
Tbre B uoJryqeHzl,r nrrnoroclofiur,rx Br;lcoxoorpa?fiarotr1rzx uoxpurrzft Ha ocgo;e
AEDJTOKTpT{HOB, aJrIoMI4HI4fi Eo-[pe]Hlrer{y ocraerc.s ocr{oBHbrM }rareprraJror,r, rac-
rroJrbByeMbIM B HasecrBe orpaffiarotrtrero cJro.fl AJr.fr r{pytrHora6apr4THofi acrpoourll-
Hu. ArroMuur4fi rdMeer_Bbrcofir{ft RoaS{mque* orpur*.rrm G*gOyo) r r;p;;"fi
o6racru cuexrpa u o6raAaer gocrarouuofi xoppoaraounofi ytrofirruBocrr,ro R He-
?r{ecrnl{x ycJloBr4-trx 3r(ctrJryarallau, B Hacro.flrqee Bperr.fl r4aBecrHrrr pa3rl,rqH6re
MeroAbI rloBl,IlreHr{.s crofinocrl4 Sepr(aJr 11-41. Osu ocuosaHr,r Ha racuoJrrrBoBarrur4
ToHr(I4x Batr{IrITHrilx ttoxpr,rrzfi, rtoTop},1e lroIyqaIoTc.fl xI4MI4secRr4M cuoco6ou,
aEoAHbIM oncr4ArdpoBaHl4eM aJrroMvIrlrtr, rra6o uaurr,IleHldeM B Baxyyr,rg Ha tro-
BepxHocrb MeraJIJra TaHr4X BeqecrB, r{aH HpeMr.reSetvr, Mo}rooHr.lcb KpeMHI4_fl,
cyJlr{z4 rtrrrHKa, ABy0ntrcb rarar{a 14 Ap.

OrracriaR rIJIeHna, o6paayrcqaflcfl lra aJrrol\rralrrdrr B Boanyxo npn Horr,rgaruoii
reMrleparype B reseHr.re AByx qacots? r4trreer roJrn{r4riy roprrAHa 10 A. Oua npo-
AonEiaeT oqeEb MeAJIeIIIIO paCTI4 I,r trOsrl4 rroJrrrocrr,Io rrpeHpaqaeT pocr trpr4rropHo
qepe3 Mecuq. B arou cJlyrlae roJrlr{uHa ee cocraRJrfler onoJro.45'A. Onnaoo uo
MIrO.lr{x _cnyqa.sx trpr4lvleHelll4fl 3ep(aJr ecTecrBerrHatr trJlerrHa cJrr{IItHo[{ rorrHa,
sro6r,r o6ecueqnrr, /IocraroqHyro Mexauuqecxyro z Hoppoarzonnyro ycrofi.rr"u"ru.
r90
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Prac, /t. Sanucuruoctr, orpat(e-
Err.E o,r yrna traAeEr{.E

To.nrqulry^onucnoft trJIeEKu Mo?ItHo yBerurrr4Tr, MeroAolvr aHoAuoro oftcrrArrpoBa-
Hr{E B 0,5%-rou pacrBope [ByaaMeqeguoro {oc{opHor(ucJroro aMMoHufl. B-arou
crytlae xoe{Suquerrr orpamerrlrfl BepxaJra BaBr{ctrr or roJrrqugr,r oxucrroro cJro.rr
tr flBiltrercfr. {yuxqueft trpuJroffieHrloro Haup.fr}neuua (cu. ra6,nuqy). Haura 6unu
trrBroroBJrerrr,r sepr(aJra AuaMerpoM 4o 1,5 u. FIa pnc. 1, trpeAcraBJreHa cxeMa arloA-
I{OTO.OKOUAUpOBaHTTfl aepKana-.,BpeMfl arroArroro oHcuAfipoBaHufl sepHaJr AUaMer-
poru 1,5 M cocraBJr.Eer-oxoJro 20 uuu; rom i - 2 A. flo4aua rratrp.E?fierrufl rrpouB-
BoAlrJracb trJraBHo or 0 Ao rpe6yerrroft BeJrtrrszEbr. flpoqecc oHctrAzpoBaHII.E CqU-
Taercfl BaKoHseHIIr,rM, r(orAa i : 0. flpu upanuJrr,HoM .srr6ope pasMepoB u reo-
Merpzrr ftaroAa ITJIoHHa ofttrcu aJIroMI4Hr{.rI floryqaerc.fl paBr{oMepHoft rorqraur,r.
Izlauepeuze Hoa{{zqueuroa orpa?r{eHlr-rr trpoBo,{r{Jrocrr rr& BaHyyMHoM Mor{o-
xpoM_arope ru^u-a BMP-2 n 4raauasoue 1400-3000 A ilo[ yrJroM traAeEtrfi .nyuefi
ua o6paaeq 72" (pnc. 2) z ua cnerrpo{oroMerpe ccD-16 c trpucraBr(ofi aepxarr,-
Horo orpax(esu.s rISo-2 noq yrrou 5' (puc. 3) n guanaaoue 2600-10000 A. Toq-
rrocrb uauepe-nnfi troprrAKa 1%. TolrquEr;r trJrerroK, coorBercrByroque yr(a3aH-
HI,IM rra puc. 2 Hatrp.g)fler{u.trM, flaHbr n ra6rr.rqe.

Izlutep$epeuqlrour{},re MaficrrMyMr,r rr MlrHrnMyMr;r c4Brrralorctt \pu yBernqegr4u
ToJIqIdHbI TIJIeHI(I{ oxtrcu aJlloMur{u.fl B cropoHy 66m,nrrax AJItrrr BoJrr{ rz uoryr 6rrrs
troryrreHr,r B )fieJraeMoft clenrparrsoft o6tacrr,r nprd coorBercrByroqeM Eanp.fr-
)r(eHl4u or(cu[upoBaurs. 9ro6rr lloilyqflTr, MaKcr{MaJrbHoe orpa?fi€rrrae a nzgzuoft
o6nacru_cuexTpa, auotrHoe oncuAupoBaHrde cJregyer trpoBoArrrb upr{ Hatrpfl itiertr.tyr
120 B. Orracuas rrJreHna, o6paayroqaflctr rrpm 0rr4x ycJroBr4flx, uMeer MaHcr4MyM
IrepBoro tropfl[r(a upu ], : 5500 A. 3epxara c BHemrrr4M orpaE{aroquM cJroeM
lJrfl r{crloJrr,3oBaHr4.fl n y.nrrpa{uorerosoft u uu{paxpacuofi o6nacr.sx Moryr
C yC[eXOM SaqIIIqaTr,Cfl TaHI{M tryTeM, TaK I(aH TOHHafl IIJI€I{Ra OI(UCII aJIIOMIIHU fl,
uclroJr!ByeMafl AJr.E Baq,trrbr? He o6napyxrranaer BaMerr.roro uorJroqeHu.E Ao
2000 A.

Ha puc. 4 upegcranJrelra BaBlacuMocrb orpa?fleHrzfl o1r yrJra rraAeHr{fi ryuefi ua
o6paaeq AJrrr roJrqr{}rbr rrJreunr,r Al2Os 1150 A. HaH su[uo rra pr(cynr(a, ctrenrparrb-
r{a.fl nprrBa.rl c yBeluqetrrreM yrJra tratrenufl cMeqaercfl e o6racm Hoporntrx [Jrr4rr
sorlr. I4cunraur{e Bepr(aJr rra orr(pr,rroM BoBAyxe (relrueparypa f30-:--15'C,
Bira}IrHocrb 96%)n rerreHue o4Horo ro[a tronasaJro BbrcoHyro RopposuoHrryrc r,r Me-
xaHIiIqecHyIo crofiHocm sepHaJr. 3naseHr,r.tr xoa${uqueuroB orpa)Iterrtr.E rrpar(rr{-
qECKI{ IIE USMEHI{JII{Cb.

fiena6pr 1978 r.

Jlureparypa

7. ?afi.1e.oo A. IL, Illpefi.)ep E. .fl. BaxyyMuafi cfier(rpocfiotrr4.fi rr ee fiprrMerreur.re. M.: Hayra,
1976.
(Dr.rauna rounr,rx rrrreuor{ / IIo71 pc4. I. Xacca. NI.: NInp, t\)67, r. 7.
Poaen1epe I. B. Onrr.rrta ronxoclor:irrbrx nor{pbrrr,rii. M.: (Dlrarrarrua, 1958.
@e)y.aoe C. B. I{ar4.4uc. JI., IOI,1, 1976.
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MI{OTOI(AHAJIbHAfl
IIHOOPMAUI'IOHHO'UBMEPI{TEJILHAfl CI4CTEMA

JI. B. Ipaunqnufi, A. E. Byra'r, IO. B. Han.rrnu,
H. I{. Byxau

Paapa6orar u olpo6oBatr oArru rrB rrprruqrrrroB rrocrpoeEr.rfi Mr{oror(auaJlruoft EE{opMa-

qrroHEo-rrBMepr4TeJrbuoii crrcreMbr, ocuoBaEEbrii Ea MEorod)yHHqr.roEaJrr,trorr I,IctroJIbBoBar{rII4

ocgoBr{brx aJreMeEToB perrrcrpaqrrfi un{opuaquu rl uosor,i opraur.I3aqlrfi cxerrbr BhrBoAa r(oAa.

flpuneueune ororo [p]4Eqrrtra rroaBoJlfler yrrpocrr{Tb oner(TpoEtryro cxe}ry Mlrororaualsrofi
clrcTeilGr, paclnrrplrTb ee TexE[qecRr{e BoBMo}r{EocTrr, rIoBr,IcrITb EaAerI{EocTL. flpr,rne4eun aua-

JIr{B r4 MeToAtI pacqeTa I{ flocTpoeEtrE no4o6uux MEoroRaEaJII]IILIx cl{cTeilI.

flpuueueuue MEoror{aEaJrrrurrx nu([opuaqlroEEo-rrSMepr{TeJrbEhrx cI4crerr, ocrloBaEErJx Ea

otrEcasEoM rrptrEqr4rre, paomr{p.fler BoBMo}r(Eocrr{ Ans aBToMarr{Baurrr.r acrpot}r,rauuecHr{x Ea-

6aloflesuii, tro3BoJr.fier BblBoArrrb AaEEr,Ie fiar( Ea EocrrreJlb urSopuaqr.ru, Tan r,r fletrocpeAcrBeE-

ro s 9BM.

MULTICHANNEL INFORI'I-MEASURING SYSTEI{, by L. V. Grartitsky, A. B. Bu-
kach, yu. V. Kaplin, N. I. Bukach.-New principle for constnrction of multichannel inform-
measuring system founded on the multifunctional use oI basic elements for r:egistration oI

the information and on Ure nerv organisation o{ the code-output system lvas developed and

testecl. The use oI this principle allows to simplily the multichannel electronic scheme, to
expand the technical potentialities and to increase its reliability. lVe describe the analysis

and the methods lor calculation and constmction oI such multichannel systems.

The multichannel inform-measuring systcms based on the principle described above

can be put successfully in pracl,ice of automatic astrophysical observations with .the outpuf
connected with both the information system and the computer directly.

B uacrorqee BpeMfl AJIrI acrpo$I4arlqecnux IrccJleAoBarrtrft ror,rpoxo npr{Me-
Hflrorcfl MHoroHarraJrbr.rbre perr{crpr4pyloqrre trpr46oplr, pa6orarorqze B pe}fir{Me
cqera {ororroB. tr4ctroJlbaoBalrr4e arl4x rlpl46opoB, Hatrpr{Mep, B Marllzrorpa$ax
IIJItr ctreKrpo{oroMerpax uosBoJrfler coHparrrrb BpeM.E Ha6ilIoAeHufi, yueurmzrn
BJrr{flHrle arMoc$epHbrx ycJroBI{fi, o[IroBpeMerIHo rroJlyqarb paBJ]ItqIrbIe rraMep.fie-
MLIe BeII{rIIIII5I.

OA,uaxo c yBeirr4qeHl4eM rrl4cJra Aarsr.IHoB, a Bllaqrrr, rI qIdcJIa cqerHrrx Har'raJroB

BoBHr/rRaeT p.rrA TexHI{tIecKLIx rpygnoctefi, cB.sBaHt{lttx c Bl,ttsoAoM I(oAa Baperr4-
crplrpoBaHrrofi rau{oprrrar\uvr uB cqerqrrHoB ru6o Ha llocrrreJlb (uep{oren'ry, trep-

$oHapry, Marrrr4rllyro JreIIry I,I r. rI.), nl46o ue[ocpeAcrBeHl{o n 3BM.,f[n.nnr,rno4a
Aanur,rx 1reo6xo[IrMo rrapaJrJleJlblrr,rfi xog Banl4caLII{ofr ]l cqerrlr4Rax un(ropnraquu
[peo6paaoBarE, B rrocJreAoBareJrbHllfi, uto Aocrraraercfl, HaI{ trpaBrdJro, r.rcrroJrr,-

SOBAHIIEM IIJII'I IIEPEIII4CI4 IIAPAJIJIEJII)}IOIO I{OAA B CIINUTONUIii PEIIICTP [1], UITT

tropaSpfArloro onpoca cqeTrlT,tHots B KalIaJIax flpu [oN,IoqrI r]JIeRTpoHHoro I{oN{},ry-

Taropa [2, 3], trJrLr trpr,rN[erIellldeN{ MeroAoB, ocl{oBa}Irlr,r,\ rra crroco6e ((Aocrrera))

11, 41.
Nl.r.roroxarraJrbrrr,re cr4creMLI perr4crpaIILII4, I4clroJlbayroqrre arr,I trpLrrrqr,rlLI

trpeo6pa3oBaurr.s fio[a, o6taAaror p.rIAoM cylqecrBeH]Ilrx rleAocrarxoB, ilpeiliAe
Bcero pocT ql4cJla cqerr{rJx r{aHaJIoB olpaHI4sI4Baerc.fl rrapaJrJreJlbrrbrr,r yBerl4qe-
HtrerlI u ycJrolr{HerrueM sJrer(TpoHHLIX CXeM BbIBOAa HOAa. IJO 3TOfi ir{e frpl4rrl4l{e
B TaKUX CIICTeMaX trpaHTI4qeCHII IIeBO3MOII{IIO OlepaTI4B}IO I4SI,IeH.ETL eMHOCTb CqeT-

Hbrx r(arraJroB c rleJrbro paqrloHanbHolo I{ctroJIbSoBaHrI-q BosMo}KHocTeft cr4cTeMbr
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Puc. l. (Dyunquouarbuar cxeMa
AByXfi aEaJrr,Eoro cqeTqr{I{a

1--8 - cqerHbrg rprrrrephr, g 
-Horbr.IeBoli perracrp cABEra

trpu rISMeEeErIE lrJrorrrocTtr rroTona trMrrynbcoB tro paSrrbrM r(arraJraM. fisrecrro,
qTo Bo Bcex y(aaaHHbrx oiryqafix cxeMbr BbrBoAa Ko[a IIo cBoeMy o6reuy, cJlo]r(-
HocTu E cTor{Moornl fipeBr.rrraroT ocTaJlbEoe o6opyAoBagtre MlroropagaJlrrofi.ua-
MepureJrblroft croreltnr 11,41. A ran naH o6brsEo trpeAr.EBJrfrrorofr. troBBrrrreHEbre
Tpe6oBaEEfl K Tar(uM xapar(TeptrcTultaM cEcreMbr, RaK crtopocrb tr r{aAextEocrB
BbrBoAa, y[o6uas {opma trpegoraBJrenfr.fr s. parrucu BbrBeAerrEoft zu{opuaquu, to
BCflKOe paorntrpeHtre u yoJroEtEeEue cxeMbr rreAotrycrEMo.

Hauz paapa6orana, uBroroBJIeHa Ir uotrbrralra Mroror(aEaJrbrrafi trBMepETeJrb-
Haff cucreMa, trpuurlr4trbr trocrpooEu.E rcoropoft trcrcfiroqarcr yRaBaEEBre Ee[,o-
crarntr rr ugJroffierrrr B [5, 6].

Ha pzc. t rpunegeua cxeMa. [ByxraEaJrbnoro qerbrpexpaapfiAuoro [BoEq-
Horo acl[Expourroro cqerqtrna, Ha npr,rMepe pa6orbr noroporo paccMorpuM trpuH-
qutr {yuftquouapoBarru.fi MrrorofiaEa;rrnoft ctrcreMbr.

Cserswrt pa6oraer ilu6o B peffirrMe Barruou uu{oprvraqzz (repsrrft porruM),
ru6o s peffiuMe Br,rBoAa moAa qucra BapertrcrpupoBarrubrx uMtryJrbcoB (rropot
pe4urrr). B uepnou pex(IrMe uepauft u nropofi KaEaJrbr BbrtroJrEEror {yurquu groru-
Horo cqerrluna rrMtryJrbcoB rro BxoAaM L u 2. Bonropolrpe)fiuMetrpeftpaqaerofi
rrocrytrJrerrtre cqerubrx rrMtryJrbcoB, tr cqerqfinu Eaquuaror sbrtrorssrs {yurquu
perucTpoB cEBrrra 3a crrer troAaqtr IIa rrx ycraEoBorlHbre B (0)) BxoAbr ((traqonD

rrMrryJrbcoB ua noJrbqeBoro perucrpa 9. C4rzr HoAa B cqerqunax (no nroporrr pe-
?fiuMe - perrcrpax) trpoucxoAtrr cJrelyrcq,trM o6paaou. Ilepsuft thxtosElft uM-
rryJrbc, uogauurrfi Ha BxoA 3, ycraEaBJruBaer repsuft Tptrrrep ftoJrbqeBoro perEorpa
B HyJreBoe cocroErrtre. C{opuupoaasnbrft rlMtryJrbc, troEBuBrtrr/tficE Ira ero BbrxoAe,
B cBoK) otlepegb ycraEaBJruBaer B rryJleBoe cocrorEuo rpzrreptt 4 r. B. Ecrr
B arr(x rpurrepax 6rr.ru aanucanr,r eAurruqbr, TooEEtrocJre.otrpofiu4blBarufi TpEr-
repoB Iro.ffBJr.ErcTcE Ea BErxoAax I t 2. Ec;r.u 6wnm Batrucar{br HyJru, To rpurrepbl
4 m B ae otrporMnyrcrr, qro gnBr(BaJreErEo trorrBJrerrlro Ha Bbrxopax L m 2 uymfi..
Bropoft ranronrrft uMtryJrbc ycrauaBruBaer uepnrrft rpurrep ftoJrbrleBoro peru-
crpa B eAurmrly, a sropoft B HyJrB (pexrurvr qupnyJrflruz uynx), rlro IrptrBoAEr
n ycraHoBne B EyJreBoe cocrofirrr{e rprrrrepoB 3 aT.Ecnn B rptrrrcpax 3 n7 6s.tu
satrucarrbr eAr[Hrrqbr, To trooJre trptrxoAa BToporo TaftroBoro trMtryJlboa oEE otrpo-
r(trEyrcfi u eArrrrrr{br trepetrumyrc.E B rpurrep:,;.4 uB. Eouu s rptrrrcpax 3 t.7 6:.;^lu
Banficvr nyrefi, ro fiocJre trprrxoAa Broporo rar(ToBoro trMtryJrboa ouu Ee EBMe-
H.sr cBoefo cocro.srrr4.E, qro eI(BEBaJrerrrEo cABrrry HyJIE. floc.re trpoxolrtAeuuf
qeTbrpex rar(roBbrx r4MtryJrbcoB RoA B cqerquHax o[BtrEercfi Ha oAtrE pasp.sA Btrpa-
Bo, ua Bbrxo4ax L m 2 fiosssrcff oraprtrEe paBpfi[br, a B RoJrbqeBoM perlrcrpe trpo-
uaofi4er oAr4E paB qr,rpr(yJrfirlur HyJrfi. floc;re ilpoxox(Aeutrfi cJleAyloq,eft uet-
BepfiE ranroBbrx rlMrryJrbooB (<uauHu>) onzcasublft Brnrtre npoqeoc troBTopurc.E
tr r(oA c4Br(Eercfi eqe rra o[r,rr paBpflA. t6 raxroBbrx rrMtryJlbcoB, rroAaEubrx tra
BxoA RoJrbrleBoro perrrcrpa, BbrBeAyr KoA Barruoauroft uu{oprvraqrz crapmzM paa-
pffIoM Bnepe[, a Bce rpurrepbr cqerqtrHoB ycraHoBflTo.E B EyJIeBoe coorofiEtre.

flpu rocrytrJreHr4rr Ha Bxo[ 3 ronrqeroro perucrpa raftToBbrx uMtryfibcoB
c sacrorofi cJreAoBarrrrfi f aauucauurrfi roA rroaBJrrrercfl rra Bbrxolax cqerllblx Ra-
rraJroB 1. a 2 B Br{Ae uocJreAoBarenrrocrefr uMrrynbcoB o .r'acroroft, par.r'ofr. l/4
(n o6qeu cilyqae f/N, rp.e ny' - 

.rucno paepfiAoB cserqtrHa r nauane). rlaotota
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cneAoBaHu.E raKToBLrx uMnyJrbcoB otrpeAeJrffeTcfi BepxHefi rpaHE,IrHofi rracTorofr
trepexnrcqeHr.r.s TpurrepoB l-r*. tr{cxogx ua ororo ycJroBrrfl Mr4Er{MaJrbHoe BpeMfi
BbrBoAa xoga 7o uB HaEaJra orrpeAeirflercn cneAyroquM BbrparfierrtreM:

Tn: ',7 N''
, max

(t)

B upuruepe (puc. {) upu uctronbaoBaEuu rpurrepoB {.33-ft cepru, y noropbrx
lmax : 10 MIq, MuHIrMaJrbEoe BpeM.E BbrBoAa Tx : lr1 uxc. Tanuu o6pasonr,
rar( lne aaa u B [pyrtrx cilytrarx lL-41, peaJrruas cnopocrr BbrBoAa [auubrx
trpaftTtrrlecfitr otrpeAeJlfierc.E roJrbl(o 6ucrpogeficrBueM nepu{epufiurrx ycrpoficrn.

,{nr ruroga Kola uB Bcex aaEaJroB Ea o[Eo nepu{epufiuoe ycrpoficrBo rre-
o6xogzuo o6paaoaarr oAuE pertrcrp cABura. 9ro gocruraercfi troAnrroqeutreM
BBTXOAa r(am[oro npeAbrlyqero r(aEaJra fio BxoAy rrocJreAyroqero qepeB [otrofi-
nurenrsuft Tpurrep? roropuft B pe,fiEMe cqera HaxoAr[TcE B cocroflEutr Jroruqe-
caoro HyJI.E E Ee EcrroJrbByerc.E. Tor4a ftoilurrecrBo uMtryJrbcoB, ueo6xo4uuoe
lJrE BbrBoAa r(oAa uB ftauaJra gaunoft cucreMbr, otrpe4eJrtrrc.E aam /f (// + {),
a BpeMs BbIBoAa urSoprrraquu trB Bcex r(aEaJroB T p 6y$er BaBucerb E'e roJrbao or
.ltrcJla paBpEAoB B fiaraJre, Eo Ir or ftoruqecrBa RaHaJroB P u oupegeJr.flercff tro
cnegyroqeft $oprvryne:

T r:-NV *1)- p.
/ max.

Sagauancr trapaMerpaMu ctrcreMrr N, P nf, uorrno otrpeAeJrurb qucilo crytre-
uefi xonrrieBoro pertrcrpa (uro B r(oEeqEoM urore otrpe[er.ser o6relr oxeMBr BbrBoEa
xoga), paBloe tr/ + t, a rar(me peaJrBnoe BpeM.s rmnoga ru{opruaquu ms nc,efr
cEcreMbr. Vseuuseuze qzcila HaEaJroB ue rpe6yer BBeAeEurr EoBbrx aJreMeHToB
B cxeMy BbIBoAa HoAa, Tar( Har( opraHuBaqtrfl BbrBoAa noAa uB BEoBb BBe[eE-
EBIX r(auaJroB ocytqecrBJr.Eercfi rre[ocpeAcrBeurbrM tro4rfiroqeEueM Bcex ft-sxo-
AOB rroBbrx cqerqunoB K coorBercrByrcq,uM BbrBoAaM aoJrbqeBofo perEcrpa.
HeuocpegcrBeErrafi BaBuouMocrr 7p TaH?ne or rracroTEr TaHToBbrx urtniytrco, 7
troraabrBaer, qro trpu trocrpoeutrE ouoreMbr uo AaEEoMy rrpuuqntry 6ucrpogeft-
cTBUe areMeEToB B CqerEbrx KaEaJrax trcIrOJIbSyeTo.E He ToJIbKo B pe?r(UMe CqeTa,
EO U B perru4Me BbrBoAa fioAa.

Taxzu o6paaolr, 6oree nonuoe ucrroJrbaoBaEue {yuxqzouaJrbrrbrx BoBMoE{Ho-
crefi onemeurnoft 6aau upuBoAur H BgaqurelrbuoMy conpaq,eurrro ouexrporuoft-
cxeMbr BbrBo[a unsoprvraquu, a BEaquT, u rcefi crrcTeM],r B qeJIoM.

Orp.a6orxa u rpoBepna ua {yunqzouupoBaHue ur{oprvraquouuo-trBMepu-
reusnofi cucreMbr trpoBo4uilucb trpu crbrxoBr(e c opraurraarluouabrM aBToMaroM
<Houcyt-253t (puc. 2). Illzpoxue {y"rqzouaJrbubre 

^sor*o*ro"rtr 
aBroMara rroa-

Bongror ucrroJrBBoBarb ero Ars satrucll no4a uusopMar{uz ua uep{oneHrbr rrJra
naprhr c npaenofi uep{opaqzefi, a rax?xe trpoBoAurB upoBepr(y ifrnogwuoft zu-
{opuaqzu aBroMaruqecnu Iro noErpoJrro Ea qeruocrb m rraayanrno trpu troMoqtr
lz6Poueuararorqero ycrpoftcrna. flporpar'rMr(pyrcrqas cnoco6nocrr '<fto*cyna-
253> naer BoBMo)I(Hocrb trpu uepSopupbBarur[ u treqararruu ur{oprvrarlr, "rro-

AUTb aBToMaruqecHtr ujru BpyrrEyro ,Merxu, Mapnepbr, aApeca II xoMarrAbr, He-
o6xoAzurre AJLfl [aJrblrefimeio ux rrorroJrbBosaui.E i, egN{. Bce nepeuucJregr{bre
BoBMorr(Hocrr( aBToMara sau6olee troJrrro yquTbrBaror rpe6onauur, ueo6xogr,rnrr,re
lJr.E uctrr,ITauuft nauororcasarsnoft ctrcreMbl.

Maxer uclrbrrrrBaeMofi czcreur,r rarrreLl3 cxrerubrx KaHaJroB c o6qulr o6r,-
eMoM rlaM.rrn l04gtoYuubrx paBprrga (13 6aftror). IIpu orrrocureJrbuo ue6onrmux
paBMepax (crvr. puc. 2) uaueprteJrBrra.fi czcreMa Mo)fier oguoBpeMerrrro Barrucbr-
raTb za*opMarluro, Ear.rprrMep, or .veffirpex Soroyuuolxureteft. (eunocrs rpex
I(aIraJIoB 104, ra oguoro. 106 uuuyrrcon), reryq'ee npertaa (t0a rarnruymcon), nobp-
Aurlarrr cxaEepa (10a umryrrcon).'Paapi6orauinfi uarer, cbcrHmosauurift
c <<[toucyaou-253>, troBBoJIfler axcrleprrMeuraropy uBMerrflrb HoiluqecrBo r[ eM-
ItOCTb I(aHaJIOB IIpZ UAMeEeIIIItr trJIOTHOCTIII trOTOI(a UMtryJIbCOB, I{OETpOJIupOBaTb
aBToMartrqecfir{ tr BrrByaJIbEo B trpoqecce uanaepeurft troryqaeMbre Aarrrrbre, Bar-
paquBairb MuEzMaJrbEoe BpeM.ff Ha trOATOTOBr(y AaEEbrX B BrrAe, ygo6uorr,r AJrfl BBo-
Ra s 9BM. trIcurrtaurarr Mar(era nogrrepgunr 6otrmue SynxquouaJrbgr,re BoB-
MolnEocTu tr Bbrconyro rraAerfiEocrb otrtrcarruoro trpurrrluua crpoeuug cucreMbr.
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*:.;.i; 
Opr.arrrearqrrorrrrr,tii asrorrar <1iolr01,1-][3> lr r'tndlop,uaqlloHrro-u3]IepIIro.IIbrlarI

It leAocra111alr onr{cbrBae}roro Nraltera, cocrldnoBaHHolto c <ttoucylo*r-253>,
OTuOCI4TC-fl CpaBIII4TCJIbTTO 6O.Ur,rnOe BpeI'Ifl, SaTpaqI4BaeI{Oe Ha BbIBO[ [aI{HrIX
(-4 c), o6ycion"uerrlloe HLl3I(IiINr 6lrcrpo4eficrBrletr'I l{ctroJIbByeN{r,rx uepc[opaTOpa

, ,lrdrpor"rraTaloqero yCtpofiCtna, i\ ral()He BOeuOmnlrfi oTI(aB IIpII BI;IXOAg I{3

crpofl xorfl 6Lt oAlloro rr3 arIeMerIToB crlerql{Ha'
,l4cnotrbaosanl{e 6onee 6rtctpogeficrBylou{I{x ueprzdlepufiusrx yctpofictr

(rra""r.rro,lrona, nep$oparo pa, qn{poneuaralolqelo ycrpoftctna) coornercrnenrro
yN{cIIbrIrI{r Bper{.rl uorro-Au rai{opuaqral4 I'I3 cl{crer'Ir,r, a 4y6nrap.oBaHI4e calerrlllx Ha-

HaJIoB cLru;ur BepoflTrrocrt, orr(aBa t4 rIoBBoJrr{T troBblcrrrt, o{{erttuar'rocrr, pa6orr'r

cr4CTeNrbI Ba Cqer Ilooqepe[Hor'O LICtroJIbsoBaFII4fI OcHoBIII{X I4 Ay6flupyrcIqldx HaEa-

JIOB B pelltrrNle perrlcTpaqr{I4 rr BblBOAa [&EIIInx'
paJpa6orauir,rft ilpr{rrur4rr rrocrpoerrr4fl NrHoroKaHarIr,nrrx rarrSopMaIIr4oHrlo -

I4BMepI4TeJILIIIiX cI{cTeM paclxl4pfleT BO_3NIO}I{}IOCTL4" p\JIfI aBTON{aTI43aIII4I4 acTpo-

{rraau-.reCHux Ha6IIoAeHI,Ifi-, uo3nolRer 6LICTpO u yAo6go B6IBoAI{rb [aHHbIe Ha

iiocra"e.rrr, uu{opuaquu. Taxrae MHoIoHaIIaJIE,HbIe clzcTeMbr llolyc1alor BoBMoi{t-

HOCrb rrerocpeAcTBeHHoft cruxonHla c 3BM 6ea sErsoAa AaIIHbIx Ha trpoMefi{yToq-

Hbrfr HocI4reJIb, qro troBbu1aer ar!{eHrraauocrb c6opa u o6pa6otxu acrpo(trIaalaqe-

cxoft un{opNIaI.II4I4.
Ifo ouracauuoMy B Hacroflllleft pa6ore ilpl4l1ql4ry cI4HreBa LItr[C 6:.;'1rro c[eJIaIIo

gna npu6opa AJrfl perr4crparluu Aarrrrrrrx or sBesAIIOIO MafIlIdTOfpa$^q II IIOJIflpII-

;;;p;"ail, ; oorriurruobHoro cnaHr4pyroqero cneHtpo6oroMerpa [B]. (Dotoyn-

nonirare,;rra o6oux upia6opon pa6oralor B pelltlrMe calera {ororroB' T. e. ccersar^(I

peI,I0TpI4pyIoT cTaTldcTuqeCHI,I pac]IpeAeJIe[HbIe I4MnyJI},cbl c paSpeI[arcq,etr

cuoco6noctbro < 20 NIfr1.
B 3AXIrc'IEHI4E ABTOPbI CqIITAIOT CBOI{M IIPI4STHbIM IOJIIOM BLIPASI4TI' 6NATO-

gupro"ro A. A. Eorpryny , B. N{' }tynruuHo-By-3a qerrHble o6cymqeuzx orAeJIb-

r{brx Botrpocou r r,rbpec H pa6ore, a ra*,*re B. I4. Earpr{ro 3a r{sroroBJregrle or-

AeJILHLIX yBJIOB '

l{exa6pr 1978 r.
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f#'#HtopMAur{r4
B IrpouECCE HADJTIC[EnI4]:t riA oCHOBE eBM ]r-6000

C. JI. fiolrrruu, B. A. E(ranon, B. A. [topceucxufi,
E. C. I(opceucraa, trI. I'. Mouceen, If. C. llecrepon,

II, C. Hunuruu

I-Ia 22-rrerponolr paArrorerrecnone Hpnrrcnor:i acrpo*uarasecHoii o6ccpuaropura AH CCCP
Ea ocuoBe rrerDeproro noMrrJrenca 0BNl X,I-6000 coaAatra cr.rcreMa c6opa r.r o6pa6ornra Aaurrbrx
paAr4oacrpo[or{rrqecrr,rx Ea6JrroAeHr4rl B peaJrr,Eo}r BpeMeErr. 0BNI colpnmefla c paAr{or,rerpaMtr

MlrJrJrrrrrerpoBoro Ar,rarra3orra BoJrH rr r,rcnoJrbayercs rrprr ua6rro4enr.rax Arcr{perrtix r.rcroqurrr{oB
rocr{rrqecnoro paAr.rouaryserurn. flporpaurlnoe o6ecneqeErdo Earrilcano rra q)oprpa[e-II pr

Acceu6lepe [I-6000. flpcgyclrorpcua BoBMo]I(Eocrr, r4croJrr,aoBa]rrrr B 6yl(yn{err EIlli A,I-6000

oArronpelrerrflo r,r B ltaqecrBo yrrpaBJl.flrcqerl uamr.rrlr PT-22.

TI{E ON-LINE RADIOASTRONO}IICAL DATA PROCESSING SYSTET,I BASED
ON COMPUTER M-6000 IN TI-Itr PROCESS OF OBSERVATIONS, by ,5. Z. Domnin,
V. A. Efanou, V.A. I{orsenslcy, E. S.I(orsenskaya, L G. Moiseeu, N. S. Nesterou, P. S, Ni-
kitin.- The hardware and software of the data processing system based on minicomputer
M-6000 is described. It is used for observations of discrete radio sources with the help of
N 2-meter radio telescope of the Crimean astrophysical observatory. The using of the same
computer for telescope operation is proposed.

B uacroarqee BpeMs npytrHbre pa4uoreJrecxotrr,r B CCCP r.r Ba py6exroM ocHa-
q,er{br aBroMarr{Br{poBarrrrhrMr{ cucTeMaMtr, coBMeqarcrqrrMr4 c6op r o6pa6orry
rra6JrroAaTeJrr,Horo Marepr4aJra rr ytrpaBJreHtre paAr,roreJrecHotroM r4 lrpuer4Hofi atr-
uaparypoft lL-41, O.renzguo, rrro ranue BaMnrryrr,re crzcreMrJ fiau6oJroe otrru-
MaJrbrrrrr r{ rrosBoJrflror fr[6Ko u E{{eHruB}ro oprarrEsoBarb trpoqecc paAr,roacrpo-
HoMuqecHux Ha6rro[eHl/Ifi .

Ha.ruHafl c 7970 r. n I{pr,lrrcnoft acrpo{uBuqecxoft o6cepnaroptru AFI CCCP
rrocJre[oBareJrr,Ho rrpoBo[flrcf pa6orr,r tro ocHaqeErl:}0 PT-22 cpeAcTBaMtr aB-
roMarr{Bauulr. B peayrr,rare coB[aHbr: ycTpoficrBo perr4crpaqr{r4 AaHH},rx Ha trep-
$oneure [5J, ycrpoftcrBo trepBrqrroft o6pa6ornr{ AaEHErx B trpoqecce ua6ilIoAeHrrft
Ha ocHoBe SJreHTpoHr{oft nnanrausoit Bbrsucflr4TeJrr,floft [ralrr,rHr;r [6] u, rraRoHeq,
cucreNra Ha ocHoBe 3BM <Haupu-It>l [7]. Iocueguna o6ecue.rusaer rre roJrr-Ko
o6pa6orHy trH{opMaquoHHbrx rlraccraBoB, Ho rr ytrpaBJrerrr4e l4a}repr{TeJlblroii arr-
traparypoft [B] , a rarrxe oilpel{eJreEr{e AotroJrrrtrTeJrr,}rrix Iarrrrrrrx, He06xoAI4MbIx
B npoqecce Ha6ilro4euufr mnm [JrrI AaJrr,Eefimefi o6pa6orxl,r peByJrl]raroB. Ognaro
rrr4anoe 6ncrpogefictsze DBM <Hauplr-It>, uarufr o6r,ell traMflrrz, orparlr{rreH-
HDrft cocras uepu$epufiuoro o6opy[oBarrilfl [eJraror HeBoaNro]I{HLrN{ [aJlr,HefiIxee
paSBuTlre cI4cTeMIlr.

Ocnaulenrae PT-22 HAO AII CCCP yHr.rBepcaJrr,nofi uranu-3BM 1\'I-6000 uos-
BOJrr4JrO COsAarb 6Onee COnep[e]rHyro cr4creMy c6opa rz o6pa6orrrr paAlroacrpo-
HOMr4qeCHofi rau{opuaqrara.

Ha puc. L upune4ena 6[oH-cxeMa orrl4cr,rBaer{oft cr4creur,r. Tpra I\roAyJLs yn-
paBJreHrdfl r(oMMyraropaMr4 o6ectresuBaror Ao 256 r{aHaJroB BBoAa alraJloroBoft
un$opMaquu. flpeo6paaoBaHue crdrHaJroB B qu+poByIo Sopuy ocy[trecrBJlsercfi
co cHopocrbro [o 10 xIq AByMfl auaJloro-qr,lSporurtlra upeo6pasoBareJI.rIMu:
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Om VzdzatrcmVod

Puc, 1 Erion-cxeua crrcrcMLr (o6oaua.rerra,a o66rrcreuLr B Tcncre)

AIIII-4 (nnrerprapyrcqrdM) r{ AU[-B (uranonun). Itoncrpyxqr4r AII[, o6ecue-
qI{Baroqa.fl raJlr,BaHuqecl(yrc paBB.fi3l(y qetreft uCTOqEtrHa CnrrraJra u IrBMepuTeJIb-
Ebrx opraHoB, yMeHbrlraeT BJru.firrr{e ceTeBoft lroMexr4 Ha pe3yJrbTarBr rr3MepeHlrfi.
Brog nperr.reHr{ rr cr4ruaJroB trpepbrBarrr{fi or qacoB npor4aBo4urc.rr sepea MoryJrr,
ytrpaBJreur{fl BBoAoM [r{cnperuoft zn{opruaquz. Curnanrr yfipaBJreHrafi pa[uo-
MerpaMr4 Br,rAarorc.fr qepes MoAyJrb yupaBJreHrr.fl BbrBo[oM [r{cHperrroft uusopuaqzu
(raxrau nre o6paaolr [peAtroJraraerc.fl BbrBoAlrrb ycrarroBoqHbre r(oop[rruarbr
aureHubr Ha perprcrpu qu$ponofi yupannaroqeft Mamr,rHn (OI]VM) cyqecrByrc-
rqefi ctrcreMbr yrlpaBJIeI{ns PT-22 [9]). O6qeune na6nro[areilt{ c crzcrelroft lpo-
tL}Botrurcft qepea ArrcrrefiEblfi MoAyJrb CI4A-1000, o6ecuecr4salorqraft trepBtrrrHoe
pel1anrr(poBaHr{e BBoArluofi zu{opMaqrnrr u Bbrcoxyro cxopocrr o6uena un{op-
Maqr.reft. flepSoneurrr c uporpaMMaMu BBoE.Erc.a uepea $orocsurlrBarem FS-
1501, srrsoq ua rep6oJreury rrpouaBoArrrca c uouoqrro uep$oparopa nJI-150.

flporpauuuoe o6ecneseHlle cracreMr,r opraHrrBoBaHo s sz4e- uarr,ryponnenoft
Auanorosoft crpyr(rypbr (pnc.2). Etamgrrft ypoBerrb xapaHreprr3yerc.rr cBorrM Ha-
6oporr,r AI,rper(rl{n, Iro troryqeHufi ltoropbrx DBNI sb]roilHser orrpeAeJrerr]rbre
,ueficrezs.

FIa uepnou ypoBHe 3BM upono[rdr (E{ecrr(ufi> guaror c ua6nro4areJreM, rlo-
cJreAoBareJrr,no tpe6ya BBoAa [aHHErX, HeO6XOA[Mr,rX [Jr.fr 4a;rrueftmeft pa6ornr.
B cryuae HeBeplloro orBera Malrrurra rrpocr4T ero l4cupaBrrrb lt uonroprzri. Bra-
roAapfl SToMy erany IreBoaMolnlro [potrycrr{Tb BBoA rrr{ oArroro raa ueo6xo4rzrr.rrrx
glra ua6nro[enuft trapaMerpoB. Orvrerrau, qro aror rnar Hy]r(eu enuucrnennrrft
pa3 rrocJre Bx[roseHr,r.E crrcreMbr. 3arelr cracreMa trepexo4rrr na uropoft ypoBeHb
Ar{aJrora.

.{upentunr,r BToporo ypoBIr.fl rroaBoJr-aror lraMeHrzrb rro6bre [aHrrrre, BBeAeH-
Hr,re rra repBor,r ypoBHe, z uepeftrz Ha ypoBeHb IIL tr4uquHaqrzeft roro, qro cr{-
creMa lraxoAr4rcfl Ha BropoM ypoBHe, flBrrtrercfl. Br{BoA coo6qeHr,r.s <WHAT?> sa
sHparr Ar{crrJre.E.

Tperzfi ypoBeub o6te4rauret [o[rrporpaMMbr peAyr(q]r[ HoopAtluar r4crorrHr4xa
IIa Dloxy na6nrogeuzfi, BuulacreHrlfl ycranoBosHbrx noopAr{Har aHTeHrrr,r B ar(-
BaropuaJrEI{oft u ropllaostarr,uofi cl{creMax (cornacuo MeroAr{Ke, uanoxeunoft
n [7, 101) n roAuporpaurnrr,r c6opa ra o6pa6otnr,r r,rrr$oprnra4^r.'vr"*oari6re HoopArr-
Ilar6r sr,r6vparorc.fl r{3 r(araJrora, xpaurqeroc.fr B traM.grtr{, nra6o aalarorc"^ou-
6rroqateneu. flpegycrrrorpella BoaMolnHocrr na6uroqeHraft [crosn[xa MeroAoM
HaBeAellue - IIaBeAeEEe, HoIAa IIafiOtrJIeHue curllaJla IIpOI4BBOAZTC.E IIpu tro-
oqepeAEoM corrpoBorfiAeszr o6rexta o/1uofi tr3 [Byx {opuupyroquxcfl AuarpaMM
IranpaBJreurrocru aHTeIrllbr trprI IrctroJrbBoBar{uu [uarpanrunoft Mo[yJrfiqtrrr, a raK]r{e
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Puc, 2, Crpyxrypna.a cxella flporpar{rrroro o6ecfieseEurr

trprr oltHoBpeMerlrrLrx Ha6rroleHu.sx Ha HecHoJrr,firrx [JII4rIax BOJIH, norAa AI{ar-
paMMbr HaIIpaBJIeI{EOCTI{ paSEeCe}IbI, T. e. U B trepBOM II BO BTOpOM CIyqaflX I4Me-

eTc.g HecHoJrbr{o BosMo}r{}rbrx HatrpaBJrerrr4ft IIpr{eNla I43JlyqeuI4E I{crorIHI4Ha. fIoA-
trporpaMMbr c6opa u o6pa6orxu r4H$opMarlr4z rrosBoJr.fllor rIpoI4sBoAIlIrr, IIaHOtr-

JreHIre CILrHaJra UB paBJrIzrrHbIX IlalpaBJIelIIIft trpl4ella, Bhrsl,lcil-flTb CpeAIIee SHaqeHEe

paauocreft &Hrer{r{brX Te}rileparyp, Al4ctrepctrro 0Toro cpelllero. llpe1ycx{orpe}Ia
TaK?lKe BoSMO?r{HOCTL trpOBe[eHlrlfl Halrr46pOBOn. OHOHS&TOJIbTIT,]M peSyJIr,TaToNI flB-
lIfleT}ft Br{aqeHl{e ITOTOI{a Ha6IIOAaeMOIO I{CTOIIEEHa nO OTIIOUeHI4IO It OIIOpHOI\{y.

IIpz uepexoAe Ha ypoBel{b III ua onpau Br,IBoAIdrcr coo6qeHre <WI{ERE?1.
IV yponeur, upe[ocraBJr.Eer rra6JrroAareJrro BoBMo]riHocrb I4cItlIoaIeHI4fl al{o-

MaJrbHr,rx peByJrETaTOB, trOflBrrBrrruxofl BCJIeACTBEe c6oeB atrIIaparypr,r I{ CI{CTeMLI

cotrpoBo)nAerrtrg reJrecHorra, arMoc{epurtx EBJIeHIdfi r{ T. A.
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V yponeur o6ecuequsaer AonyMellrtrpoBaEtre peayJlbraroB IIa trEmyq,eft ua-
rurrHKe <Consul-260>.

flporpaUrvra peAyltquu IiI BbIqtrcileHIIE yCTaHOBoqHbIx ItoOplItIIaT HatrItOaEa

na @oprpane-Il u o{opM1eua B BuAe {ouonoft aa[aqu' a Bce OCTaJIbEbIe IIa
Acceu6iepe M-6000. flucuepcun Bbrrlr/IcJlflercfi IIo aJlropqrMy, IIe rpe6ylolqeMy
xparreEufiBcero MacoI[Ba AaHHr,rx, qTo gr(oEoMuT traMflTb. BCeroBaIrIlMaeMbIfttroA
uporparurvru o6beM traMflru cocraBJlfler 12 K.- 

?Inlfopuaqrfl Ha AI[cIIJIee rrpeAcraBJlretcfi B cllequaJlbuoft {opnae, ftoropafi
BbrfJrflAur maK trp.nMoyroJrBHaff ra6ilI4qa? coAep?fiaqafl BxoA1ryg [lIIFe tr pe-
ByJrbrarbr na6.rroftenzft (puc. 3). Bore4crBue oco6eunocreft CTIA-1000 Bce re-
fiyque coo6q,eHu.fl cucreMbl troMeqalorofl B IIpaBoft IIoJIoBUHe Bepxneft CrpOIttr
gr(paHa, a Bce coo6qeHlrfl lra6JrloAareJlfi - B JreBOft.- 

Oprauuaaqrrfl trporpaMMIIoro o6ecue.Ieuu.s Ee rpe6yer troBroplloro BBoAa BCex

trapaMerpgB, 6narogapa rleMy BpeM.E llepexo[a or ucroquuma H I,IcToqEuI(y CBo-

\ttTcfr n BpeMelrtr uepeycraHoBHu TeJIeCKOrra.
?Iran, i nauuoft ctrcreMe yAaJrocb yryrrrl,rrr psA rlonaaareJleft crlcreMbl [71

B Mepy BoaMolr(Hocreft , trpeAocraBJrneMbrx o6opygonauueM rlerBeproro r{oMIrJIer(Ta
yBH M-6000. VlryuruelIbl B trepBylo oqepegb Merpoloruqecnlle HaqecrBil, Ipo.
rpaMMEEre rr atrflapaTlrbre cpeAcrBa AJrfl BaauMogeftcrnrax ua6JIIoAaTeJIE c Marnu-
rrofi, rrro B HofiequoM r,rrore AoJr)nHo cfiaaarbcfi ua a{{enruBrrooru rlctroJlbaoBautrfi
PT-22, 0ro nogrnep)fiAaercr uctroJrbaoBauueM crcreMbr trpu na6nrogeuuflx [tr-
cnperHbrx EcToqHrirKoB HocMurrecnoro paArlor[3ilyqeHtr.E B MTIJIJIUMeTpOBOM [Ua-
traBoHe [JrrrH BoJrrr JreroM 1978 r. [11], xorua oua pa6oraJla trapaJIJIeJIbIro o cu-
creruoft [7]. He Me]ree Ba)r(Ho ,r Hafirilrrae BoBMo?r(Hocreft [avrrneftrtrero pacruupeuuf
Syuxquft cucreMbr (ynparteuue PT-22 u t. A.).

4 4ena6pa 1978 r.
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AHAAE]VtVfl. HAYH CCCP

III 3 B E C T 11 fl I{ P bI lVI C H O 1I A C T P O (D 14 3 II q E C I{ O iZ O E C E P B A T O P I{ I4
Tou LXII, 1980 r.

XPOHIIT(A

B 1978 r. HprrucHa.fl acrpo$r.rBuqecxafl o6cepnaropmtr 6:,;-ila MecroM upoBe-
AeHrir.fr pfAa coBeqauuft xan BHyrpr4corosHoro, Tar( u Me?r{AyrlapoArroro xapaH*
repa. B atrp€Jle npoxoAr4Jlo coBeqanlre l(olrr.mera tro reMarr4me ruecruMerpoBoro
TeJrecHorla. B rzrone cocro.EJrocb coBeqaHr{e yqacrHuHoB rrporpaMMr,r <Porxgeuue
ar(rrrBrrr,rx o6racrefi na Cotuqe}. B paunax coBercr(o-aMeprrHarrcHoro corpyA-
EtrqecrBa tro oxpaHe or(py?+ramq,efi cpe4u n cenrn6pe trpoBe.qeHo coBerqaHrre co-
BercHo-aMeprzxancHofi KoMI4ccI4r,I uo npo6nenre <Bnragnrze raauer-relllrfi corHeqHofr
aKTfiBflocrr{ Ha HJrrzMar). B orra6pe cocroflJrocb coBeqaHr{e llogxouzccuu J\i 2
<<floa4nze cTap'zu aBoJrIoIII4I4 BBeBA) rlpo6neuuofi xonrtrccraz <(Dr.raraxa tr aBoJlroqza
3Be3A) N{noroctopoHHero corpy4HrrrrecrBa aKaAelrzfi nayx coqr4aJrr{crrrrrecH14x
crpaH.

Corpygnunu o6cepnaropuu trpzHr{Maflu yqacrfle n pa6ore pflAa coBeqa:atrfr,
xor$epeuqufi, ceuznapoB: coBetr{auus Cosera tro BHearMocSepnoft acrpoHoMTnrl
n I\.!gqnne, coBetrIarll{.a rro Marr.Il41'r{brM BBeBAaM ([Tlerrraxurcxaao6cepnaropua AIT
AaCCP), coBerqauu.rr rro HocMtrqecxrzN,r ilyqaM n ]tzeee, coBetr{aHr4.E pa6ouet rpyrr-
trbr tro HecrarlrdoHapEr,rM BBeBAam (Ituen), X Nierxgyuapo[Horo ceMurrapa tro Hoc-
lrglecr(r4M ryrraM, trpoxogzBrnero s JIeHraHrpaAe, conercxo-Spauqyacrofi Bcrpearr
ITHEC - trllnrepxocuoc s Tanrr,rue, nonsepeuqnr,r uolo,(ux acrpo{uauxou,
trocBfltr{eur{oft 70-neruro ar(aAeMr4r(a B. A. AM6aprlyM.flrra (Eropaxan),- Purxcxoro,
ceMrlHapa tro IIarHr4THofi rlrgpogzHaMl4Ke, fl.uenyua AcrpouoMraqecHoro coBera
r EropaHane, BaceAarrrrn O6reguneHr.roro Hayquoro coBera uo npo6neue <Acrpo-
IroMr{flD (Mocxna) r4 [pyrrax coneqanraft tro pa3ilurrrrDrM HayrrHbrM tr HayqHo-
opraHrrsaruroHrlr,rM BotrpocaM.

ItaH u B rlpeAl{Aytr{Lre rogbr, o6cepnaroprr.rr trogAep}r{r{BaJra \4 paBBZBaJra Mrro-
roo6paautre cBflsl{ c paarl{qHr,rMu Hayquo-r4ccJre[oBarerrbcnr{Mrr rr trpoer(THo-
I(orrcrpynropcnu Mr.t yqpe[{AeH],r.sMr,r, HayqHo-upo14BBoAcrBeH}rr,rMri o6reIuue-
yunl{xt {zprualfli rr upeAlpr,rflTtrrrli.\I1 r(aH coBercnzMr4, rax u sapy6eE{rrr,rMrr.
B 1978 r. e ltpuucxyro acrpo$zar4qecnyro o6cepnaropr{ro Ha paarrqubre cpoxrr
trpl4ea)ItaIlll cralliepll, yqeuhle I{ I4H}I{eIIepLI I43 HayqHblx yqpe}riAeuzfi nameft
crpaHlr rr tr{B-Ba py6ema.

B arolr ro[y B o6cepoaropuu 6:,;^rr:u: 3. Heallona, ,(. PafiHona (Eorrapun),
f. PySer (fAP), O. Anrnapec (Hy6a), Y. I{onooxyy (MHP), fl. 3uonxoncHufi,
B. fturenrurlcxufi, fl. flauuopex (Ilonrma), B. OngepruuHa, 3. flurrax, A. Xo-
xor (I{CCP), O. Cru (Ancrparua), P. Eyc, B. Cnug, P. Xafi4 (Aurnua), A. Bug-
lran, .[,rx. BrailHoxc, P. Iorr,q6epr, AE{. ,(omex, ,[,xr. Itonou6o, A. I{pyxmenr,tL flapx, V. Po6eprc, T. Cenzra, tI. Croxrou (CIIIA), O. Bunxy, 11. Tyorr.rraueu
(@rzurangzfl), A. Augpzfia, tr{. Angpufia, }I{. ,(eta, fI. Hpynenre, C. }tyvlru,
A. Masrsu, 7I{. Pra6ec, 11. Illapneu (rDpauqraa), tr{. Tprouuep, I'. IIIynrq (OPf),
C. Jlean4cpccon, I. .)1yn4nann (IlJneqza).

Ha sace4autr.[x yqer'roro coBera rd cer,rr{Hapax o6cepnaroprzu aapy6e}r{Hbre
yrleHbre BrJcTytrr4Jrr{ c AoHJra[aMII:

Axr.,{olrex (CIIIA). Ila6nro4errrzn yntrpa{zoJreroBoro c[errpa Coruqa
Ira craHquu <Cxafiuo6>.

,(,xr. Itouou6o (CIIIA).
tr4. Tprounep (cDPf).

ueftrpouuoft BBeBAr,r.
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,(. Bugruan (CIIIA). Hosnfi o6aop r{BaaapoB u ceft{eproBcnrrx raJrar(run.
[. ]tpyxnreur (CIIIA). Arruoc{epn fl.lryroua m Tpuroua.
O. Bunxy ((Dmrrnugzn). Xulrzuecxrzft cocr:as BBeBA-rrnraHroB B ABuEtyq,eMcE

cxotrJreHr{r{ Borr{-360.
Pag corpygrrr{r(oB o6cepsaropuu s 1,978 r. Br,reaxraJrr( Ba rparruqy [r.fi ysa-

cTEfl B Me)fi[ynapoAHr,rx coBeqautrrflx, xon{epeuqufix, cr4MtroauyMax, AJrfl Bbr-
troJlr-Ieutrrr coBMecrrrrlx pa6or, tro trpfirJlaueulr.fiM.

B rnnape JI. B. lpauzqnnft z A. @. Jlaryrvn Bbrea?r(arrr{ no (Dpauqraro [rrfi
conuecrnoft pa6orrr no ancueprrMerrry <Ianamruna), B. II. Ipraurn [ilfl yrra-
crtrfl B conercHo-{pauqyscnoM coneq,arulr ro {zaune rr aBoJrroqrr\t BBeBA, trpo-
xogrrBrneM n o6cepnaroprru Bepxuero flponauca. B fiHBape - Senpare
A. B. Bpyuo Haxo[rrJrc.a n Jla6oparoprzr {zaunr BBeBA rzr trJrauer n Bepprepe,
rAe paccMarpuBaJrr,rcb TexHnqecfitre Botrpocbr tro ocyqecrBJreHtrro coBMecTHoro
rpoer(ra CTM (eorueqrnft reJrec(otr-MarrruroMerp). B {enpane B. M. }tynmu-
rloB yqacrBoBaJr B BaceAaHrzu flo4nouuccuu N 4 <\{arsfirrbre BBeBAr,r)) Ilpo6ne-
unoft nomucemm<<@r,awna r4 oBoJrroqu.a BBeBID, Bace4arrrre cocro.flJrocb s Yexocro-
Bantrr{. A. E. Cenepnuft, H. B. Cremeuno, B. A. Horos n Mapre Bbrea}r(aJrrr
ro (Dpaur1urc s.a2-ro Eopoueficnylo nou{epeuqrrc ro {trazmeConuqa. B.!A. E{auon
B cooraBe cosercnoft AeJreraqr{r[ Br,reBHaJr n Anmnp, n o6cepnaroprarc Byaapea,
IJIfl oraaarruff rexHtlqecroft ra Mero4uqecnoft nouoq,z. JI. B. flrgHoncrzfr.7 ue-
cffrleB pa6ora;r Ha craHqtru na6,nro4euzfr. I4C,3 s Bonzsrfi. B ntae A. A. Boxp-
qyx yqacrBoBaJr B coBeqauuz pa6oueft rpyrurr tro acrporroMr,rsecxoft {ororpaifzu,
r(oropoe cocro.fiJrocb a llloefiqaptru, a rax?r(e B BaceAarurxx flpo6nelruofi noMuc-
cur <@zazxa rr aBoJrroqu.rl BBeBAD e Beurpr,rz. C. 7I. IoracrcH B Eroue 6rrrr r IIP
trJrs coBMecrnoi pa6otrr uo {usune Coruqa. A. A. Boapqyr Bhreax(ar s Beilr-
rurc s.a 22-fr. Jlrerxcxraft ctrMrroarryM tro ctrenrpocnotrr{r,r. JL C. Jho6mvrros
u B.Il. flpouux yqacrBoBaru n pa6ore 4-ft EnpbueftcHoft acrpouoMr4qecxoft
xou$eperqun u lllnequz. II. fI. flerpoa B reqeure [Byx Mecaqen (anrycr-ceu-
ta6pr) EaxoguJrcfl Iro trprlrJrartreHrrro B Croxronr,lrcnoft o6cepraropru AJrfi trpo-
EoJr)fierruff cosMecrsoft pa6orrr, na.raroft B rrpe[brAyqr{e roAr,r n ltprruy.
B cenrr6pe A. B. Bpyuc Bbrealr(aJr s I0rocnasnro Ha XXIX Horrrpecc MAO.
B. A. E$arou, H. H. Creuausu, H, B. Creureuno n ceuta6pe 6ililu a Ilorrue
ua IX }toncyrr:rarzauoft rou{epeuqun uo {zauxe Connqa B paMxax }tAIII
ana4elrzft HayK coqr{aJrrlcrrrqecxr4x crparr. C. tr{. Iouacrox Br,rea)ftaJr Bo (Dpau-
quro, B JIa6oparopurc Sueznz BBeBA !r rrJrauer r Bepprepe, AJr.E coBMecruoft pa6o-
rrr. P. E. Iepu6epr B reqerrr4e Mecsqa 6rrn s Vlraruu tro trpurJrartrenuro o6cep-
Baroputr ltaranzn. B na.rare orra6pa IO. O. trOponcruft BbrexaJr ua 3 rtrecrqa
ua [ty6y AJI.E trpoBeAerrrrfi coBMecrnofi pa6orrr B coorBercrBmfr. c trporonoJroM
o EayqHoM corpyAHurrecrne AH CCCP t [ty6u.

B aunape t97B r. tr{. f. MozceeB Beprryrrctr rro HoMarrAr{poBxz n Ancrpa-
JItrIO.

Corpyguzx o6cepnaropuz rpo{. B. It. IlpoHo{ren Harpa}r(Aer{ op[erroM
Orra6prcHoft Penorrcqrln Ba 6orrmoft BHJTaA B paaBnrue cosercnoft Eayr(E
r{ B cBflBtr c BO-nerueu co Ar{fl po}HAerrrar.

Ha flnenyue Acrpoconera n Eropanaue corpyAEraxy o6cepnaropur H. C. 9ep-
EbIx Bpyselra Bropafi MeAaJrb <3a o6napylr(eur{e HoBbrx acrpouoM[qecxux o6r-
EHTOB).

floqroronzrrz K Barqrrre HarrAr{Aarcnrre Arrccepraqrm T. M. PasHoBcxaff
u B. II. @ouuu.

B 1978 r. Br,rrueJr r4B rerrarr 58-ft rorrt <tr4sBecrr,rft }tprrucrofi acrpoSuazuecxoft
o6cepraropuu>. B uae cAaH B rreqarb 61-fi ron, n 4exa6pe - uacrotqufl,
62-fi. rov.



y,41t 523.872

A6coaonnaq cncKTpoooroilerpun qerr,rpexoBepxr[raHToB. D ypHaIxeB B.lI. !Ign.Hpttttcroii
acrpooh8. o6c., 1980, 62,

IlonyqeHbr a6conrorsue cnexrpo$oronerpusecnue AaHHbIe EJr.E cBepxrurarrroB a Cyg (A2 Ia),
a Per (F5 tb), y Cyg([8 ]L), p Cas (F8 lap) B cneHrpaJrEHoM HHrepBarrc 3300-7550 A c paspemeHHeM
ofioro 30 A. Ilporegelro cpaBHeHr{e gaonro[aemoro pacnpeEeJreBrrfl aHeprrrrr B cneHTpax 3Be3[, Irc-
IrpaBJreHIIOrO Ba RJrnflHr4e MelHSBesEHOrO nOrJrOIIIeHr{E rr IOIJIOIIIeHU'T B Jrr.IHI{.EX I.{ ITOJTOCaX, C Teope-
ri.recfifi paccqr.rralrrrbrru Ilapcouconr fi MuxaracoM c rroMoulblo lnoAeueii arMoc0ep. [un leper'leunoii
BBesAbr p Cas nolyueHa orIeHHa Merr{BBeBAHoDo rrorJronretra Ay: 0m,95, rraMeHeHrre reuleparypbl Il

npe[eJlax 400 K. <@ororuerpuuecrnii paEuycD sBeBAb] uBi\lenl{Jrcfi Ha 20oA n 1974-1977 rr.
Ta6r. 3, ur. 7, Ou6rilorp. 31 uaan.

vAlr 524.33 + 524.352
Tlorlpuaaquorrurre ua6lrc,4errurr Il CeBeprror'r ftopoHbr Bo Bpcll ee llrrllrrtrryrra n 1977 r. E 6 tl-
rr o B IO. C. tr{as, I{pnucrror.i acrpot[r'ra. o6c., 1980, 62.

IIpoBeAeHhr [oJr,qpuaaur{onauc r.r $orolrerpuqecftuo ua6:rrctreltns R CrB Bo Bpe}Iff ee l{llHr{Mylla
1977 r. s nflrfi yrtccrH0x crreHrpa. OoHapyHerra curbHafl 1go I4 0/o) r{ McHRIoluaFcR B roAe I\II{HilMyMa
rIIHeIiHa.E fIoJrflpI,IBarII4fi I4gryqeEl4rr BBeBAbr trpu trpaftTfiqecfiII rrocroHHHort opuelITaIIlI[ IrJ]ocHocrl{
rroJr.EpuBaIUrr{, I{By.reilo rr3MeIIeul4e Batsr{cl,Il\rtocrtr creneHrr troJrrrptISaIII{rr orAJILTHb: BoJr}rbl B xoAe
uuulr-nryrua. Ilorasano, rrro c pocroM rroJr.Epr4aarlr{u ee BaBr{cuMocrb or AJITIHbI nolurr ncc 6o.lec
orxroHnercfl or ruHeiiEoii, a lrtrrculrynr creneHr.r noJr.Epr{Barll{u c}rerlaercrr ts 6oree AJTTIHHoBoJIHoDyI0
cropoHy tro cpaBHeHlrlo c ero IIoJlo,fieHr{ei\r npx yBeruqeHuu ,r}lHocTll aneagr,r. HarigeHa r{eTHafl
Hoppenflqu,a MclI{Iy u3l\reltcIluflMu 6rccfia allcBEr,I I{ crerreilu noJrapr{Salllru: [pr{ rroBblltre HIru t]JIccHa
creneHr noJrrpriaarlrrr{ ra[acr, r]Ber aBeaAbr cralloBr{rcfl 6oree fipaclrbll\I, u Hao6opor. flpu noflpqa-
rJrrn BBeBAbr npeo6aanaei pacccngr{e cBera Ha qacrr4uax c paanrepolr -0,0? MI{nr, nlx ocra6reHltrr
cBera - IIa rracrrrrlax 6oree r{pynHoro pa3ilrepa ,.'0,10 MI{M.i

Ta6n. 1, r,rr. 6,6r46ruorp.7 HaBB.

y,4n 523.8

Mero4orpe4eneurrflflprrocTrrclotrare6aloAaHHbrMEr{crleprr}IenTa <(Iaral(Tulia'), SnepeBa AoM.
I{au. Itpsllrcxofi acrpo$na. o6c., 1980, 62.

O6cyx{Aaercrr }rerog BbrAeJrenr,rr rroJreBr'roro crrrraJra (or tloua uc6a) no tralrHb]I\t uHearmoc0cp
uoro exineplrlreHra <Ia.laH.ii.rnar sa I{C3 (IIporHoB-6D B cneniirarbrroii o6lacur 11t10 < I < 190u A.
BrrconoanoreiiHal op6ura ororo I{C3 rroBBoJrfler noJryrrurb crleHrpbr c pa3JUrqIrbIM BI{JIaAor{ rrrrcrpy-
Mer'ITaJrLHoro pacceflHHoro cBeTa, trcroqHl{HoM HoToporo flBJr.fleTcf cI,IJrbHoe Autb$Ysuoe I{SJryqeHr{e
Lc. reoxoponr,r tr rreEiBBe3[r{oro BoEopoAa. AEarug AaHHbrx, noryr]eHHblr Ha paBHbIx paccrorrHl'lrrx or
Seluu (gua oAtrr{x }r rex Ne o6lacreii Ee6a), roHa3r,rBacr ulrue riuyro aaBrrclrMocrb Mc}tttry orcrleral\{rr
npr6opa B o6racru Lc( u Arfl Apyrux I. 94crpano.rxqun oror:r BaBucuuoctr Ha HyreBoll rorol{ Lo(

Aaer BuaqeHuc ucrr4lruoro Soua ile6a.
TaOr. 2, uJr. 6, 6tr6ruorp. 10 EaBD.

ynH 524.31

Itaranor Ilpoo[neii rr orir]rrBaJreilTHbtx rxrrpuH nIHnrr I( Ca II B cllelirpax Mera.rr[qecliux 3BeBA. A o-
6 p ra q e B B, M.* I{an, Hpr,nrcHoii acrpo$raa. o6c., 1980, 62.

IIo cnexrporpaMMar{ c D : 15 A/lrlr r4sMepeur,r rrpo@r4fir K-nlrur'rlr C]a II Arfi 87 flpHYx A-"u I-
sleaA (Am). Pcaylrra,r,sr rpcAcraBJreHbr u sure ra6ru-uu, rge npttnenerrbr: norytxHpnHa ll, npoOlt,rl
AJIE QxHcupoLaHHoro BHarteHrl.E rryoiltrbr JIhilxtr Rfr; UcHrpaIbHa.E rryoHIIa Ji. u uHBxBaJleHTHaA IUU-

pzHa. B oTJrrrqr4e oT ncrryJrrrpr{brx BBeaA npoorrJrr{ I(-nugurr B iMeraflrn,IecHux 3Bc3Aax neHyJrrlpHocrlr
IIE IIOHASbIBAIOT.

TaOJI. 1, 6u6luorp. 9 naal.

yAr{ 523.855

MIIoroqBerIIa, ()ororlcrpfirr lpriux o6paaonaHnii Ir rala(Trrne NCC 4303, ]'p tr r o p r, c B a
H. E, I{ats. }tpr,tMcr{oii acrpor[r,ra. o6c., 1980, 62.

Arfl BbrrrBJleurrfl rioMlJrcHcoB II Il-o$racrerl B ueuTparbHori rlacru IaJIaI{TTIHI{ NGC 4303-(M 61)
6r'uia rponegcrra Sororpa4uuecxal (torolrerpu.s cgr.rlrHon raJraHTrrr{rr, rroJlyqeuublx- n ceMu o6lactnx
cnexrpti c yaioro.riocuriuu^rluui'lpamr,r (fo6 8600, BzB0, 4680, 5280, 6000. 6600 rr 7400 ,[) n a;rexrpoulto-
orrrr{qecrumr npeo6paaoBarerenr n upliuolr Qonyce 2,6-lr reJrecxorra lru. I. A. IlIaliua. ,[rr a6co-
JIIorHbrx xa:rn6ipoldH rncrorlaonatrH'BleQondlr,ir,re u6o6paxeunn BDeBAbI 623 flcJlel:i, nory'IeHlt[,Ic c
ToI:i )He anlaparypoii.

Br,rsnreHo 40 irpxux oopaaouaauil, rB Htrx 29-HorrureHcbr H ll-ooJlacrcll, Eaxonttrlfixcfl Ha pac-
croErruflx o.t /1,L 0,6 26 t{nc oT ueHTpa raraltrr{Hl{. OIIeHeHa r{HTeHC!IBHocrl ttSJIy(IeHu.H B Jrurlutr HG
(1,8.10-rz < IHc,< 3,0.10-16 Dpr'cn-2.c-1.4-1 I{8. cex AYII{ -r) r{ rlacca tsoAopoEa (1'9'106 <
< yJl/D?G. < 240.106). Ilory.1s116 pacnpeAcJtcHtre orreprur{ ts crreHrpc 3Be3A}tblx rpyrrlupoBor{ orux
o6pacoBaHuii. Bcc pcayulrarH lpr.rBeAeHbr n ra6luuc.

Ta6Jr. 1, ur. 2, ouorl{orp. 8 fla3B.

yn,r{ 523.8

IfpqMelieunenroAonciiaruocrlrepnpurrconeAoBarrurrBBesAr(JlaccoBB-(i.JIro6uinHonJI.C.
I4sn. I(purrrcrroii acrpo0ra3. o6c., 1980, 62.

Onlrcall BaDtraHT Ncrotra iuonc.ncii afl\locoeD. iloe]lile3HaqellHuii gnri ttcc.ttc,l-1oBitH,lfl 3BeBA HJIaccoB
B-G u pcalra-orrarrusri.i Ha CgIM EC-102U -Ui:lirrcr-oii acrpoQxstr'recHoit ooccl,Bxropxr. PlccMorpcHo
BbrrrucJreHue HelrpepbltsHoro cncltrpa, Iporluteli BoAopoAlrH\ JlxHu_ii, a raHlHc EIitsntsaJlcHTHbrx unpull
tr rry6ufi ofipaabr'aHug luulri,r rreiahtbr.^ Ipuseteg-br 'ripotluuu 6airrlre poucxux lurtuii FI66 - ]16,
paccqrrranlrbrc AJrrr pflAa lrotre:refi auroc4ep cBepxrutaHToB r{Jraccou F-G. O6cytttaalorcfl l{pr{repuu,
rplrMclrleMbre glx brpegcniiius o46cHuiuiroil t6lrreparypn u ycHopeal4rl cnJIbI rfl)I{ccru. tr'IBroxcll
cnoco6 alra.truda aatrrir'nioc11r lapairrerpa lrurporyp-6yncltruocirr oC rilyOuHH Ir arllocOcpc.

Ta6rr. 5, uJr. 1, 6u6nuorp. 2? Hasu,

* Cexrllrx acrporrouur.r Eolrapcxoii Anagenur.r nayx.
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