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AHAAEMUfl rIAYH CCCP
I'I3BEC TI{.tI HPLIMCI{ Ofi A C T p O O rIB tIrI

Tolr LX, 1,979 r.
EC ITOII O E C EP BATOPI{II

oESOp RHErA JI AKTITIECHI,I X p AAI,IOICTOTIHII(OB
I{A BO.,THE 1,85 cu

B. A, Ei[rauon, I{. I. Morrceen, }L C. Ileerepcn

o[rcaRa rferoAl4r{a ria6.irrogenr.ri't lr r.rx o6pa6orr{rr, npr]rrerfiBrrra.fic.rr npn o6aope nne-
TaJraHrllqecRux paAr4ol'IcrorrEr'IltoB rIp[ florrox{rr 22-rr papr.roreJrecRorra I{AO AH CCCPEa BoJrr{e 1,35 cll u 1973-1977 fi. flpcgcranrenr,r lleayJrr,rarr,r rra6.no4cnrafi ono;ro120 o6T'exros Btrrecre c Aarlrrfffl o crrexlpax r,lcrorrnrrnoB B l(rraT]aaorre o,t-2z rrr1 u cae-
AEI{]"I O IEPEMEI{HOCTII PAAI,iOI,1SJIYIIOITI,I,a 36 I,II] EI{X B STOT [EPI,IO4. I1PU COIIOCTABJICIIIII
napr'raqr'trt r'rsJryqellllrl na 1,35 cu n 3,3 rrlr AJrs 10 nepelreunnx l4croqHrrnoB orMerraercfi6oree crolx,rtii xapartrcp rieperre'llocrr,r B ,rr.l,{Jrr,lMerpo,orr Ar.la,a,orre [o cpaBrrerrr,ro c Ha-
6;rro,tqanurraucR B carrrrlrlerpotlorr.

EXTRAGALACTIC RADIO SOURCE SURVEY AT 1.J5 cm, hy V. A. Efanou,I' G' Moiseea, 1v' '9' Neslerot:'- obselvational anrl roducl,ion methods oI exl,ragalacticradio source slrrvey, made r.r'ith tlte 22 m radiotelescope oI Crimean r\strophysical Ohser-vatory al wavelength l.S5 crir, are rlescribecl. Resulls I'or about I20 objects t,ogel,her wiilrtlte spgsh'n of several soulces in. trre llequency langc 0.1- 22 GIfz and variability datat^?t,',u:1_ t1':-,:rc presented' 1.35 cnr radioernission variations are compared with grat
o.L J.J rnm ]or IU solrrccs alcl {:heir more complexbelraviorin mrn range il regard to cmvaliaLions is poirrted out.

B 1973 r. r I{pr,rucrroii acrporfzazuecnori o6ce]rBaropzu AIf cccrr 6rr.rruillrar o6aop BHeraralirr,r-r""r,r"- 'fl,4rorarorrrr{r{oB rra AJrr4rre BoJrrrbr 1,35 curlplz norror{u 22-v paAr.rorcrrccxo.ri [1 l. ocironrrol'r ,{;; ;A;;pa 6ur;rro fr.cc.te_Aolltlrlrre IIeper\I0ItroCTI{ lISJryrreIlI4r{ 14crotr}Illnoe. IJa6JrroAeirr4.rr npoBoAr4Jrr4cLt; Teyeurze 10 uepraoTlor;, yr{aaarrrrr,rx s .la6;r. t.
N{o4ylrarlraorrtri,tii pa4r'rorterp c rraBepon{ ,a tsxoAe r4nreJr qyBorBr4reJrrrrrocrr)

oiioJro 0,05 K rpr4 nllcrrorru r,iurerpr4ponar,rr, 1 c,'.11.9 
"oorotr"rroBaJro 

qyB_crnr4rerrr,Hoclrrz rro nJrol.Il0c1.r4 froroRa o;7 fru 1i Stu -- 10-tuB;.;-;.fqj).
f,l;ra y'ue,u ilteut,.tr itttuflrutt ,pry"ryuq"in r,Bryqerrr4fl arrroc{epbr rra pe,yJrb-ra.,6r rzarrepe,rzfi BxoA rla/u4,rrerpa rroAriJrroaraJrcfl c qacrororz nno71yrrr1r,roIIepe]IeIIIIO i{ Allyrr .py_nopanr, oAr{r1 }r3 rroroprix fraxoAr4Jrc.f[ rta ourraqecHoftoca arrrerrrrr,r, a 4py.or? 6rr.rt crreu4err B asr4MyTaJrbrofi r,,Iocltocru. (Doplt"pyr_quec'q raxr4^[ o6paaolr A]lc AI'IatpaaIAIhr IIarpaBJler{rrocrr4 r4r{eJlr4 oprororraJlr,HorroJr.trpr4SoBaHru,re rJraBHrrc .rrerecrr{[. lraaru.rue erf$extrani.or; 

"roquAr4 
ar{-TeI]IITJ npr/I fiprlel{e IzBJtyqeIII4fl ]l arrrx AByx rraullaBJrena.ax IIe rrlleBr,rlra to 3yo .Pasrteprr rJraBrroro Jrerrecr^a rra ypoBrre 0,5 coctanr a,.ir- 2,68 -l 0,,02 u2,52 -f a' ,02 a E- u rI-rno"no"r,r" "a6o*arar"aHrro 

14 rre Ba'rroeJrrn or opr{e,-Tar{r4r.I TeJrecHOla.
Autenr'*re reMleparyp.lrl or r4croarrrr4noB onpeA errflrrucb rpe^{,r paBJrr4qHbIMtrcnoco6anz: a) cxanupona,r.rerr, 6) _wcrourtur, 4or, , oi ,"rorr,^n .- uc_rosHu^. B.cny'rae a) racro.rnrz-,, ,ri6rro4uJrcfl rrpm npoxo,liAelrr4r4 sepe, Hero

II-lT*Ty"_fi rrarpa,rrerrrrocrr, paAr4.reJrecnoua uo o4rroft r43 noopAr.rrar. Br,rxo4-r{oll cr4rHaJr perr4crprlpoBaJrcrr n qz{ponou r4 aHaJroroBonn or4ui'izt. rr"ar,noi_no aanuceft no HaxtA0ii HOOp4rr.ra,re B orAeJrrrrrocrrz ycpeAH ,ilrucb upz ueo6xo_
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Bpcnrn na6,ltolenlrir

15-28.VI 1973 r.
26.III-11 .r\ 1974 r.
22-26.Xll 1974 r.
29.III-17.IV 1975 r.
28.IX-15.X 1975 r.

1973,5
7974,25
1975,0
L975,25
L975,75
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g-12.11 1976 r.
20.III-11.M'976 r.
20-30.IX 1976 r.
28.III-11.IV 1977 r.
24.Y-4.Y11977 t.

1976,tl
1976,25
1.976,75
Lg77 ,25
1977,42

Ar4trrocrl4, Ir rrr4r{oBIJe SrraqeHlrfl arrreHHbrx rellneparyp HaJII46pOBaJIIICb c [o-
r{oqbro cr4rHaJra or cra6r4Jrrrrroro reHeparopa uyMoB, reNlfleparypa I{oroporo

6r,ua onpe4eJreHa tro )r(r.rArroNry {3Ory. cnaHuponanlle IIpI'INIeII-IIJIOCb ToJIblto

n ,"p"orfi repr4oA Ha6[roAeHr4fi. IIpu cnoco6ax 6) I4 n) BHaqaJIe onpeAeilflJlo0b

IIOJIOH{EIIUE I4CTOAIUI,IHA CI(AII14POBAHIZEM' A SATEM PAA14OTEJIECHOII YCTAHABJII{-

BaJlcflnooqepeAHo].JIaBHbINIJlenecTltol{HaI4cToqHI4I(IlIIapaccTo,fII,II4I,IoIioJIo
B' or nero (ractounux - 6or) I4JIId HaBoAIIJICfl H& I4CroqIIEIt IIoilepeNIeIIHo-969-

r{r{r4 l{r4arpar{r{aNrr4 HanpaBJrer{HocTrr TeJIecHona (LIcrorIHI4I{ - zcToq^III{H)' IIU{
po"ot errxo4uoft cr4rHaJr paAr4orreTpa LIHreIpI4poBaJIcfl B reqeHl4e 36 c n xax-

AOM noJrolrreHr{r{ paAr4oreJrecqona op, ,ooro.r1l4 yclleAHIlrens [3] u;rrz 3BN'I [4]'
Arrr"rrruo rer{[eparypa or r4croarHrrr{a o[peAeJrflJracr] HaH paBHOCrb NleEiAy

orr(JrrrKaNrrr paAuoN{erpa B AByx pasrl4qHbrx rroJroilieHl4flX aI{TeHIrbI' B SaIrI'r-

cr4N{ocrrrl or rr}rre}ror4Brrocrl4 r{3ryqeHufl r.rcroqHr{Ita npoBoAI4Jracb cepIrfl I{3

4- 20 raalrepeHraii anteurroii TeN,rneparypLT, IIocJle alero paccqurlJBaJIocb ee

cpeAr{ee sHaSeHue r4 oqetrr4BaJracr, ^cpeI}IeItBaAparl4alnag 
ourlr6na cpeAIIeIO'

nt"rLg 6) racuo;rr,aoBarrcfl B nepr,loAl{ 2-5. B AaJIbHefiIlIe}I ilpI{Me}IflJICfl NIeroA

a),4aroqufi66nrruyropeByJlr,Tl4pyloqyrcIIyBcTBI4TeJIbI.IocTb,TaHHaH0I{IIIaJI
oT r4croarHr4r(a perr.roTpl4pyercfl IIpaItTI{rIeCHI4 HenpepLIBIIo II Ilpol{cxoAllr yA-

BOerrI{e oT}rollerrr.rrr clarna.n/Illyrrr, Hpolre ToIo, B STOII cJlyrlae trCItIIOSaeTcfl

BJII4flrrUe Jrr4Hefino-[oJlflpl4SOBairrroro usryqe:Pl/.fr tlcro,s]l]4r(OB Ha peSyJrbrarbl

,soinpe.rrt. O6pa6orxa BbrxoArrr,rx AaHIIbIx pa[I{oIIerpa B arr4 repr4oAbl rlpo-

r4sBoAr4Jracb ,rp, ouoroaqll 3BN,I <Harapia-H> B peaJILIloII BpeMeHI4. BO3MOTXHHe

,ura?""", xoa{Szq[eHTa ycrrJreHlz.E npllter{]rrr}ia ilpl4 sroNt orcJle}I{r4BaJrl4cr'

HaJI146poBarrrrt,rni' rrnnor-cl4rHaJror\r r{ Ha}I{Aoe r{rHoB'I-IHoe 3'aqelrr{e curlraJra

or r4croalHl4r{a AeJIr4JrOCb Ha coorBercrByroqee e}{y 3Haqe}Ive rT]d.lror-clIrIIaJIa'

IITO UpaHTIaqeCItI,I IIOJIElOCTLIO IaCI{JIIOqaJIO IlJIlIfI:rfie rreCra6Urf'nOCTI4 paAUO-

Merpa Ha pe3yJrbral,trr r{Brrepesufr [51. Ha6rro4errra.s cJIa6bIx tr{CrorIIII4ItoB c IIo-

;;;;;" < 7,5 flr, nporr,BoArrJrrrcr' oAHI'Irr r43 AByx rIocJIeAlIr,x ciloco6oB 6eB

npeABapr4reJrE,rroro yroqHerrr4fl HOOpAI{Har cHa}II{poBairraerr.-Hane4eHl{e paAllo-

reJrecpona ocytr{eorBJlflJIoCb IIo pacqergll^I AaIIHbIIt ot 3BX'I [4] ra Hontpo"'tll-

p;;;;;" rru6rr4arr.flMI4 cl4rr'116Ix I4croqrlur(oB' pacnorIoEte'IHLIx Ha IIe6e

6rrr*o I{ IrccJIegyerrorlY o6r,eHtY'- 
Itur*4ur" 1-3-.r Ha6JrroAaJICfl o/{LIII I43 CraIIAaprIItrIX IICroqITuItoB AJIfl or-

cJIelKI4BaHr4fl BO31\{O7r{rrbrx u3l{eITeIrufi a(i$enrnnlroil II.IIoqaAl4 paAI4OTe"rIecHo-

IIa II ilOlJrolqelrr4-fl n--arroctfepe. A6co,nrorlllrle 3IIaqeITI4.fl IIJIOTIIOCTefi fioTorioB

ucTosHt4rtoB onpeAeJlflJrr40b rro orIroIueIII{IO It cra}IAapTI'IEII[ r4cTorrllunalr DR

ii, zc ill, toiro"tt ; ca,r.ypny. Ipraur,,re 
'r{aqerrtrrfl 

nrrorHocrefi rrorol{ou

r{ flpr{ocTHr,rx Te}rnepaTyp Airfl cTairAapTIIblx IIC.I.OqI{I'II{OB npI4BeAeHLI T} ra6il' 2'

Tari xre yr{aBa}ir.r ""urri* 
rra pa6orr,L Aa}IFIt,te Itorophlx I{crIoJIbsoBaJII.cl npll

nrr6ope cbornerCrnyrotr{r{x- oerr.rrrr. B noc"uc4rierr crorr6qc AaII.I onpeAeJIeII-

Hr,re rrarrlr rroTOI{ ur'3C 27tn II .flpI{oCT}ILIe TeAInepaTypI{ ["rIaIIeT npll yHaBa]IIIO]I

e ra6nrzqe ,rrr,o"r,rrlotor,r-ot'O R 27 c r{x cpeA}IeHIl{Pllllurrnrtm ourrz6narrra'

B orura6nax He yqlslru rieonpeAeJrellrlocrr' Irorolia DR 21'

DR 2t flBJrEercfl uau6o.nbe roAxoAflqr'I^f AJr.fI xanra6ponxra B I\tIIJrJIIdMet

poBoMA}IaIIaSoHeBcJIeAcT]}I4eeloNIaJI6IXyrJ]oBblxpa3^IepoB,SHaqI4TeJIbIIoI{
I4HTeHCr4Br-rocru r.I3ryqeHufr rt orcyrcrBl4fl e1-o [oJrflpI'IaaIII4I4. Hpoue roro, ero

4



T a6nr,rq a 2

I{cro.rEr4H Illrlturran BerI,Iquua Ccsruia

DR 21

3C 274
IOnurep
Catypu

[6,7]
t8l

Ie-11]
It2l

19,5-F0,6 Es
21 ,6*0,7 flu

138,0+3,5 K
128,0+5,5 K

?Ialrepeuuoe BHaqeElre

zl ,tg+o,oz nu
138,6+0,9 K
128,0-l-1 ,t K

crreHrp xopouo r4sBecrerr B Ar4anasolre 7-100 ll'q rz xopomo corJracyerc.fl co
ctreKTpaMrr craHAaprllblx l{croqtlr4nOB B Carrrrlr,rerpoBor\{ Al4anasOrre AJrr4rr BojrH
[8, {3], qro oco6el{Ho Ba}r{Ho npr4 npoAJre}rr4r.r cner{rpoB r{ccJreAyerrbrx ucros-
HzItoB..B Ml'rJrJrr{MerpoBblfi Al4arrasolr. Ioarouy DR 27 ucnom,eosaJrcfl r{ag oc-
HoBHofr r{a.[u6poBosrrbrii rdcroqHran.

Hax nra4uo r{B Ta6Jr. 2, zsuepeur{rle HaMr4 BHaqe,r4fl orJrr4ararorc.fl or rrpz-
}IETI,IX BEJII4qIAH IIE 6OTEE SEM HA 7O/O . CIE1ON&TEJIIIIO, rrPII IzCCJIEAOUU"" ,N-peMeHriocrr4 r4SJryqeHr,r,s o6reHron KaJrr46poBr{a,ax,roroxos no paSJrr4rrg6rnl
CTAHAAPTHI,IM UCTOqHI,IITAM HE BHOCI4T CYIqECTBE]IIIOfi OruT46HI4. OTMESAS111A,gCA

I{aMr4.paHbltre BOsMo}I{Hafl rlepeMerrHocrb r4itJryqeuuq 3C 274sa BoJrHe 1,35 clr
[1 , 14] npr4 AaJrllrefrrurax ua6nroAe]rrr.rrx B rrep]roltrJ (j-10 ]re noArBepAr{Jracrr.
flo-rz4rauonry', pasJrrlqrze rroroltoB, naMepeHHrrx B rrepBbre fiepr{oAbr rra6JrroA0-.Irtrfi, 6r,uro o6ycnonueno JrrurrefrHo-ror;przaoBaHi{ofi 

"o"rrurirrorleii rzanyue_.
HIiIfl STO.IO rCTOqilUHa.

Onpe4eneurze rlJTorHocreft noro(oe r4croarlrr4l{oB npou3BoArlJrocr, uo Sop-.t{vJIe

c c Tyt gll
J', : J'" -ff:f ,^,, (l)

r4e 
^S - trJrorr{ocrb rroro^a, 7- aureuna.a rer,rfieparypa, g - xoe{$raqraen,r,

yqr,mbrBaroqrzit copaauepHocrr TeJrecrrrrx yrJroB r4crosHr46a r4 Ar4arpaMl6,r 11a_rlpaBJrerrHocrrr paArroreJrecHorra, At : ?, sec zv - Tc sec zc - pa3Hocrb ollrrl-qecHr4x ToJrrqr4rr atuocrpepr,r 3err;rrz upra na6;rrroAetvrm r4crosuuna rra Ber{urrrorrpaccro.frHr4r{ z m o[T]1^trecnofi TOJrrqe aurocr}epr,r B BeHr{re lr, a wrAer{caMr4
<<u',> a <<o> orrfeqeur,r BeJrrz.rrrrrbr, cooraercrtsyrou{]4e r4ccJleAyeMor,ry rt cra}r*
AapTlroMy ucroqHr,lHalr. Benra.ruua ? zBMep.frJracb rreroAorr,r pa3pe30B arMoc-
Sepr,r [15J b,Jrm pacc\urr,rBaJracb tro r4sn{epeHirb]n{ r{ereo[apaMerpa]\i B 

^,recreEa6rroAe,ufi -- 4anile,uro P (u6ap), rerr.reparype i. (K) ra y4enrr.oit Brralr{-Hocrr4 p (r.u-3) uo Sopuyne 
'

y :0,022(Pl10l3)'z (2931712,s + 0,018 p(t}t}lp)o,o (Tl29g1o,r' (2>
(Dopuyna 6nr,ra uotyqe,a tro peByJrbraraM ,rccJreAoBa,r[fi BaBrrcprMocrrr tro-
I*,q^t"_111 HrrcrropoAe (uepnrrfi u;ren) [161]r B BoAflHoM rrape B iltt',,vr l,B5 crvr
L',L t I O UCtrOJrbsOBaHueM sMtrUpmrecHux AaHHbrX O qtrcJroBbrx xoas{zqzeurax[18]. Toquocrb otrpeAelre*trn r no {opruyre (z) oxo.no-loi/o, 

";;-;fi-;;;;c ro-qEocrbro otrpe4eJrerru.E ero MeroAoM paapeaor aruoc{eprr H5J.ocnos'bre omz6nu otrpeAeJrerrr* nnorrrbcrefi ,roroxie, purriorrror'ur(oB
BIIOCATC.S nerzuefinocrbro lt uecr:a6nnblrocrbro pa4rornrerpa, II3MeIIetstr.EMU.trapaMerpoB aHreHEbr B SaBr{cuMocrrr or ee .rroJro}I(eHn, a *erieoycronzfi (na_trprnMep, u3-Ba reMtreparypHbrx 4e{opmaqzfi), uerouuocrbro HaBe,qeH}r.E paAfio-
TeJIeCHOrra Ha lrcroqlIur( u cotrpoBolKAelrufi 'ero, 

s.rryrrvrq""", rur3ryqellu.E UtrorJroqelrrla atuoc{epbr B TeqeHrre uaxduneu}I.fl c}IrHaJIa or ucroqHr,rna z 6o-JIee MeAJTeHHETMU riIBMeHe]dilfrMl7r ourusecxofi ToJrqlr aruocseprr, co6craeggrrMqmyMaMu paAuoMerpa, a raH?r(e HaJIIrqueM rrorreftoo-ooorp.irorr""ot cocras_.rxroqeft uBryqeHuf r,rcloqHr{Ha r[ HeotrpeAeJreHHOCrErO .f,pKooTrroro pactrpeAe_Jrerrtr- tro reJrecHoMy yrJry trpoT.firfieHHblx r4CTOqHUnOB.
freJrtrEetrHOCTb paAzoMerpa cocraBJr.EJra He 60ree 70/o a [zanasorre zBMe_p.EBmUXCfi nnofirocrefi troronoB. Hecrabu;rrnocrr paArroMerpa orro"*rrr_



Jracb rrpll uor{o[q,r{ Ilr{JroT-cl4rrraJla, naH onI4OaHO BbIIXe. Jlunefinag IIoJIflpIISa-

r{r.rfl \rsJlyqeHzfl uororrHr{}roB r'rorJra BHOCLITb IreI{oTopble orura6Hra B peSyJIbTaTbI

raarrcpenift neprroAoB 1-5, o4uaHo BJII4.EIIII. ee s 6oIE,UII,HCTB. C,,yqaeB ,Ha-

qI4TeJTLHO yMeltbIIIeIIO, TaIt Italt IIpOI4SBOAI4JII{C[, IIeOAIIOHpaT}IbIe Ha6[IOAeHI4fl

trrcrorrr{rdxa rra pasJrr{qllblx aracoBlli (r. e. no3IaqI4o}IHbIx) yrrax c [ocJIeAyIo-

rrlr4M ycpeArrerrr4er{ pesyJrr,raToB. B IIocJIeAlII4e nepl'IoA],I I43[Iep-fIJII4Cb IIOJIHbIe

norortll rre,aBr4cr4r\ro or noJrflpr.raaqr4u rdcroqrrl4na. Irlaueirenras o(ltpentunnoft

I]JIoI4aAI{paAI4oTeJIecHo[acu3[IeHeI.Itr{eNIS0III{TII0I0paccToflIII{-EeloycTaII0B-
r(r4 r{xreJlr{ }recTo ToJrbr(o B TeqeIII4e Rropolo [epl4oAa Ha6IIOAeHI4ii, nepeg HO-

,opu,., 6r,r,na upor.raBeAeHa cx{ella ulrarlr, Iiecyql{x "u:t-"ll:"lBcr(oe 
sepHaJlo'

r4 o6Jtyqalor{arr cl^crer{a 6r,r;ta necxoJrb*o pa;Oo*ycl4poBalra [1]' Ilocne coor-

BercrByloqeit nacrpofiHu o6Jry'IeHl'rq aHreilni'r B noHqe BTopolo nepzo4a ar[-

{erirnnrran rrJrorqa/{b rre saBr{ceJla or opI4elIrar{I{II paAl'{oreJleoltoua. He 6rtlo

3aNreqcHo r4 ee TeMneparypHrJx lralteHenufi B I{IITepBaJIe TeNIIIeparyp 0-20" c'
Tanl^r o6pasorr, o-i6rir,i BcreAcrBrde repequcre,Hblx BbIIrre [pl{quH !Ioi+(Ho

rre rI pI4rII4NIaTb Bo BIII{lIa}iI{e r 6olslultrtcrBe cJryrraeB '

llorperurIocTr{ r43[reperrr4fr BcJIe/'{cTBI{e om116oIi }IaBeAeHI4E reJlecHoIIa IIa

,"r.o.rr,lir, 6r,t;ru cyqecrBeIrIrIJMrr ro.IIbIto AJrfl cJIa6Lrx I'IcrorrIII4r(oB' AJLfl ltoro-

prrrx rrC 11poIIBBOAI,IJIOCL yTOaI]IeIII4tI I4x ]iOopAIIIIi.IT CItaIII4pOBaHueM' CpeAHe-

r{BilApaTr4rlrrafr orrrl46Ha rraBeAeHIIfl B DTI4X CJlyqa.ax' oqe}leHHa-fl no IIa6JIIOAg'

LII{flrI cI{JrL,Ir6Ix I4oroqIII4rtoB, 6Lr;rra [Iel{blrre 7-5", ulo Aaer florperlrirocrb orlpe-

lleJreryLr.E aurerrnoft refiIneparypEl rOrIeqHOIo I4croaIHI4Ita tr{eHbIIIe 13 % npu yXa-

EarrHt,tx BbIIIIe pasa,Iepax l'JIaBIIOIO JIe[ecTI{a AI4aIlpaNINIbI IIaI1paBJIeHIIOCTII'

il"il aruocdreprru* 6oynryaql4fi B xoAe Ila6lro4e,nr'1 I4croarHrrl{a , "o11::I
cTBerrHbIx IxyMoB paArlor{eTpa oqeIII4BaJIC.FI [O OUII46HaLI cpeAHI4X 3]IaqeIII4I{

altrerurbrx rer{[eparyp. Aunnury4a arMoc{e_pllblx I[ylIoB saBI4CeJIa or i\{ereo-

yc.rrorrzr,i B rloMeHr iru6rr4"tt,fl' r(oroprle'6wr.u ocuoerrolt [pIlsI4'I:i1-:"::;
ioqeli rra TorrHocrb r43gepeHrrfi, rrecr,rorpg lra I4crloJrbSoBalrr{e AI4arpaNIMHor4

iifr];;r";"r. Nfe4"irerr,r,re r{sMetrerrrru ,.orqr6rrlrreH{a rrorJrorqerrmfl arrroc6epEl

OrCJre?l{r{BaJrIrCb IIyl,exI 11epUOA4qgCHI4X I43[Iepeuui4 u rrOCJIeAyloqefi UIITepIIO-

.JIflilr{U e1.o IIa L[oN'IelIT ',o6r,1g4""'-fl, 
a ra6]r(e AocraroalHo qacr1'xll4 lra6JrIOAe-

rlr4slrI4 craIrAapTlrbr, ,"ror,,noB' floupanxu Ba rlorJrolqeuue (rrriorHT:"].:I;

e^r) uo $opMy;[e (1) cocrautn.ura o6r,rquo BCerO HeCItOJIbIto ilpoqellroB, ]4 Heou-

xoAr4r{ocTr, yqeTa ollr,16oH nc;nc4cTBl,le IIeToTIIIOCTII yqeTa noI.JIorqe{il4fl BO3-

rrlriaJla TOJILHO npI4 Ha6JIIOACTII4II1 I4CTOqI{I4ItOB Ha 6OIbuI4x SSIII'IT}ILIX paCCTO'fI-

Jtfifl\.
I_[olHr,re cpeArrenBaApaTi4rIHLre OII]u6ItI{ oilpeAeJIeI{I4.fI nI{HOBbIX fIJIOTIIOCTeI{

lolronoB oTIetII{RaJII{CL 11O CpeAHeItIlaAp&TI{EH61\I O[1146HaNI, BO3HI4I(aIOI{I'IM

BCJreilcTBr{e (t"uyrtr.yaqur,r arrrocsep6l, I{SIICIIeHI{fl IIOll"[Oqe]{Llfl M FIeT0TIIIOCTII

IraseAegl4fl aIITSIIII6I. On1r traxo4ATgfl B XOpO111Cr\I COIJI&CI4I4 CO CpeAIIeI{BaApa-

TI4rIilJ,$IU OTI(JrOHel{I4flS{I4 OTAeJIb}roro r{3Mepe1rl4,E OT cpe^III4X BeJIUqUH 3a rI3-

prnlt ,r16rrr94errrafi A.[rI I4CTOqHI4I1OB C AOCTaTSTI]16r]I ItOJII4aIccltIlO]I I43]IepeHI4I{'

firrr'rrporro,eHrrbrx rrcroqrrl4r{ots rroJrrrrrre rrJlorHocl]r4 noror(oB BrrrqucJr.flfltrcb rro

rrr4(oIilrl[{c yseToM flpI{ocTIIO]'O paclpeAeJIeI{I{.fI IIO TeJIecIIoNIy yl1Jly I4CTOIIiII4Ha

cou.rlaclro B1,lpall{elll4lo S., : 9S, r[e 'Sr, - uornafl IrJlorllocrb froroHa'

a s : \ T,,dQl \ l'*ttasl: t t- a) 1, ecru TFr (o) - t[ynHqna rlpltocrl{oro

pnZ"poia"a n^o", F' - rrop^lrrpoBairrra.E Arrarpalrxra rIa[paBJreIIHocrI. aIITe]I]I'r'
' r,rr'""poro, 6e,pyrcn B rrpeAeJlax reJrecHoto yrJIa r{croq}II4Ita f,)' 13 arom cny-

.rae u oruu6H, OUpe4enerrl4fl IIOJIiII;IX IIJIOTHOCTefr [oToItoB AO6aBJIflJIaCb BeJII4-

.,rr,O*, pao" afl 0,2 a,,I(oTopafl CTIUTalraCb o6yCrOoletilrOr'1 neTo'InOCTbIO 3I{aHIlfl

,dryrurqllu rpltocrlloro pacnpeAeJIerll4fl '
'" grrao* Ha6[roAaBrluxc, ucrosllr*ioB nI]I4BeAeIi B Ta6Jr. 3 c yxaaauuell

o6oarra.renufl rrcrorrHr{na no flapnccxoft cncrer'ie, HaBBaI{}I.rI ero B 3C, 4C,

O..,r1.rror, ,r, nup""rno^r (P) i*ururo"u*; Tr,Ifia orlrr'Iqe-cxoro o6teHra' orolr{-

/lecrrlJre'lro"o " 
pinro""r"-,r*o* (f - ra.laxrlzlta, I{ - HBasap' JI - 'na-

;i;p;;A;, BSO _;;;a;; ru"r4oo6puarr,ft o6reHt); rrr,noBr,rx trJrorHocrefi

IIOTOITOB CO Cpe4Hel(BaApaTl{qr.rbrx{I4 OIrI[6HaMI4 I4X I{SNIepeHrfl' a TaH}fie r',t fIoJI-

IrBrX rroToltoB AJrrr flpoTrrffier{rrblx I4C]TOTIIII4ItOB (O Cro6Hax) ra ccr',r'rHaMll IIa
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Jrzrepaqr,py, orr(yAa 6rrnz sssrbr cBeAeHrrfi o pactrpeAeJreHrrr{ paA}roffpr(ocrrt
tro ucroqEur(y; [ep]roAoB, B r(orophre Ha6JrroAarc.E ucrosHrzK. fqr.E ucroqHufioB
c BaMerHofi riepeMeHuocrbro uaryqeurrrl trJloruocru troronoB rra coorBercrByro-
qr{e MoMeHrbr rrpr,rBeAeHbr B Ta6Jr. 4.

cuenrprr Heftoroprrx o6rexros trpr,rBeAerrbr rra-pfic. 1. Xors,{Jrfi cocr&BJre-
Hzg ctreKTpoB 6bur[ BS.ETrI Brrarleuu.E troronoB, zaMepenrrbre B paaJrr4qHbre Mo-

. MeHrbI BpeMeHu I( oHu MoryT 6rrrr racxarxeHbr nepeMerrHocrblo u3iryqeHr4s, xo-
porno_ B4Arro, qro crreHrpbr 041.0 + 111 (3C 109), 1040 + 123 (3c 245)., 1222+
+132 (3C 272.1),1456 + 044, 1574 + 004 rr2044-027 cranos.nrcn uJrocxtr.
Mn I MrrJrJrrrMerpoBbrM BoJIHaM, B ro BpeM.E r(aH crrearpbr 0235+164, 0300 ++ 470 (4C47.08),0829 + 046, tS48 + 056, ZLZB-IZS n ZBB\-OZ7 _ uroc_
I(II0 B-O BCOM AualaSOHe I/UIU Aa)fie BOBpaCTanqIIe C yMeIIbtrIeHI4€M ,(JIIIIIrI BOJI-
HEr' Cuenrp 0lll + 027, no-nngaMoMy, uMeer Mancr,rMylvr r,lil:siau 15 [Iq.
.(eoarr trporfi)fielrrrblx trcroqHtrnoB? cB.ffBauHf,rx c raJlartrunaMrr, rlMeroqu5rr4
HOMtraKrHbre HoMtroHeETsr B fApAX Ha CaETtrMeTpOBETX BOJTHaX [34], ne Ilofta3&_
Jrr( cyqecrBeHHbrx us6BrrnoB paAuor,rBryqerrtrE rra 1,35 crvr, troAo6ubrx Ha6rroAaB-
mr4Mcn y 3C 111 ll4, 351r Cen A t361.

O6renrrr B Ta6lr. 4 - oro B ocHoBHoM xopouo trBBecrrBre rrepe\{eurrhre u
CAIITIIMETPO.BOM AIIAtrABOHE UCTOqIIEKU. O4rrAXO HEO6XOAI,IMO OTMETIITb, qTO

TB^a-Bap 3C 286 c EopMaJrblrbrM cretreurrbrM ctrer(rpoM oRaBaJrc.E rrepeMeHubrM rra
{,35 cnr. C 4pyroft cropourr, troron or HBaBapa ZlB4 + 004, rueroqero ctrenrp
C MaHcrIMyMoM Ha caHTrrMeTpoBbrx AJrrIHax BoJrrr, 6brJr trpafiTurreoHrr trocTofirrHbrrt
B reqeHlre 4 ter, B To BpeMfi r(aK y raJraKrrirHlr oQ zb8, rrMeroqefi troAo6Hbrfr
crreHTp, troTolt 8a 3TO BpeMf yMerrbmaeTcr o 2 pasa.

Ha pnc. 2 uoraaana BpeMe,rras BaBrrcuMocrb troror(oB l0 repeuenurrx
rlcroqlrtrItoB rra BoJIrre 1,35 cu tro HaIrruM AarrrrrrM z na 3,3 MM tro 4aullrrru [371.
Bragno, qro uBMerreHIr.E rroroxoB rra artrx AJrwrax BoJrr{ xopomo HoppeJrrrpyror
Merr(Ay co6oft. Bcunecr paAlrorzBJryrrenrs oJ 287 na 1,35 cu, He aaperrrcrptr-
ponaunrrft Ha 3,3 MM, rroArBep)fiAaercfi AariHbrMrr Ha 2,8 cM [BB]. ?Is-aa ue4o-
craroqHoro HoruqecrBa rorreK Ha o6eux AJruHax BorH lloryqzm {aaoaue coor-
HOIrreHufi Me?r(Ay riISMeHerr\r.EMI,r paAlrorr3JryqeHus rdcroqrrl{noB B MrilJrJrr4Merpo-
BoM Auatra8oHe AJIE Bcex o6ber(roB BarpyAlrl{reJrbrro. Teu ne MeHee BaMsrrrorqro MaxctrMyMbr rr MlrHrrrMyMbr y 3C 454.3 coBtraAaror, a y 4C 39.25 v 3C 279
ITOPOTITOBOJIHOBBIE AHCTPEMYMbI, IIO-BIIATIMOMY, OTEPEEiAIOT ,{JI}IH}IOBOJIIIO*
shre. Oco6eHrro cyqecrBerrlro ro, qro annunury,qa uaitreueuzfi paAr4or{Bryqeq[ff

P

oY 016, P
oY -027, P
3C 446
P
oY 150, P, CTA 102
3C 452

3C 454.3
oY 091.3, P
oY 091

oz 031.

oz -055oz -060oz 073.5
oz -t76
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Puc. l. Cnenrpu [cnoropr,rx rrcroqrir,li{oB
IIIfiaJa rtrorHocreii rorolior orHocrrcrbnafl. BeprraHaJrbEbruu orpearaMr.r 6eB Hpy]fiHoB ynaaa]rbr Euana-
SoHDI HaOr roEaBrruxcq Bapfiaqrlii ilsrX,{cHlrfi. IIp]4 cocraBJreHlru clexTpoB r{c[oJrbBoBaHbr gaHrilre [20-33]
Ha qacrorax uenrue 22 IIq

Ha 1,35 cM y Bcex r4croqrrl4noB He r.reHblrre ar,rnJrr4TyAr,I rra 3,3 Mr{, a y 3C 84,
3C 273 fi 3C 279 AJII.IHHoBoJrrroBr,Ie rnanrelrerrrzff Aarrie BHaqrzreJrr,r{o rzrrreHctrB-
Hee HopoTKOBOJIT{OBLIX.

Paccuorprzu uo4po6Hee tr{Br\reu€H}r-E noroxa 3C273 (cru. prac. 2). IIa 3,3 rlnr
y HeIO OTTIeTJIIIBO BI4.IIHLI ABa peBHIIIX yMeHLIIIeHI4TI ypOBIrfl I4SJIyIIeIII4fl 3a
BpeM.rr onoJro 0,2 ro4a B t\{oMeHrr,r or{oJro 1974,6 u 7975,8, Epr4areM Ao r4 trocJre
IrI4x I4SIyqellr4e ero ilpaHTuqeCHr{ rIOcTOrrIrIro. Ana;rorraqHbreu3MeHeHII.ftBI{,(IibI
r4 Ha 1,35 cu, ToJrbIto 6o;nr,ruefi aMtrJrraryAbr, ri, Boatrrol{rro, y}rerrbrrreHrze rroro-
r{a I{a 3rofi BoJIIIe B 1974 r. BItaqI4TeJrr,}ro orrepeAr4Jro coorBercrByrorqee r{oporno-
BoJrlroBoe. Itpoue roro, Ha 1,35 cu IIocJre rraAenr{fl BaMerHO errle HeHoropoe
yBervqeul4e rlororta. Taxoe rroBeAeHlde 3C 273 NrolrrHo 5r,rno 6u o6bflcnurr rerr,
qTo I{a MeAJreIIIIoe y}IeHr,rxeIII4e rroToKa c 6orrutofi aN{rrJrr4ryAofi Har{JraAr,rBa*
rorcs 6onee 6r,rcrprre BclJIecltr4 AJIlzreJrrHocrr,ro or{oJro roAa, Ho c lratofr ar,r[Jrrr-
ry4or?. O4rraHo B 197 I r.. Ha 3,3 ur,r ua6nro4aJrcfi cnaA ulJryr,etl,z.fl Ba -0,4 ro/Ia
na - 30o/o c nocJIeAyIou{I4II BoCCraHoBJIeIlI4erf IrpeA0naAoBoro ypoBHfl,
qro nporr4Bopeqr4r npeAbrAyrrlelry [peAnoJro]r{eHr4m. B t39j 6r,tno uonaaarro,
sro y 3C 273 moryt npoucxoAl{Tb yMer'rrlrreHr,rfl rrJrorrrocrr4 no?oxa Ba tecnoJrr,-
Ho qacoB, conpoBolI{AarotrUzec.E yBernrrerrlter,r HpyroBofi rroJrapr{Baqrar4 paAr4o-
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Pnc. 2. I{aueuesus unotroctefr troroKoB
(cBerrhle xPYxxu) Bo BPeMeErr

:TaM, rAe omuonu He nor(a3arrbl, oHr'r cpaBHrrMbl

frn

ilflflq /50

Jt /20

0J 287

Jf, Jq5

777e. /374 /976e.

sa BoJrlrax 1,35 crvr (cnloruurre npyxuua) ra 3,3 un

c pasMepaMr{ r(pyxr(oB

r4SJryarelrrrfi r{ rro.frBirerrr4err Jrr4rrefiIro-IIOJI.flpI43OBaH}ioit cocTaBJLflIOU{efi B o11-

nI4rIecr(orr 14ts[yaleHI4I4.

Otrueqer.tnme BLII1IS (laaOnrre I{ &I\IIIJII4T},(HLIS COOTHOIIISIII{'5I BapI4aIII{I4 I43JIy-

,seul4fl I,ICTOquI4I{OB B NIIzJIJII,IIIeTpOBOII AuatraSol{e , a TaItHte OCO6eIIHOCTI4 IIOBe-

.AeIII4'fIpaAI4oIIsJIyII()lIufl3C273cnu1ere,]IbcTByloToIIpesBI,IlIafrgoftcrroxrr.rocr:rr
tlpoqeccoB, rrporroxoA-Arqr,rx B rreperfei.IHblx I4CTOqIII4I{aX. lIpe4crarIfleTc-q 3a-
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TpyArruTeJILHbrM o6,r,.frcr{r{Tb r{x c [oi\{orqbro rrpocTofr MoAeJrrr B Br{Ae aAr,ra6aTr,I-
qecnIr pacurrp.firoqeroc.rr o6Jraxa peJr.Err{Br4crcnrzx DJreHTporroB [40], Horo-
pag yAoBneTBopI4TeJIr,IIo o1r,g}uner na6nro4areJrE,HBIe AaI{Hbre o trepeMerlHocTrr
pa,ql4ou3Jlyqenag 6o.rrr,url4HcrBa rzcrosHr4HoB B caHrrrrrerpoBoM 4raauaaone [411.

Aaroprr upr4arrareJrrrurr C. JI. .(onruuuy u 14.,(. Crpenna sa 6orr,rrrvrc
IroMotr{b n na6.nro4enraax.

2 gera6pr 1977 r.
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Tou LX, 1979 r.

CTATUCTII TIECI(I4E C BOTTCTBA
BCITbITXEqHOTI AKTtrIBHOCTU SBESA TrlrIA UV I(IITA

H. I{. Illaxoncras

flpoaegeu crartlcrl4qecxraft anarr,ra scnrrrlreqnoft ar(Tr{Brocrlr Ea ocrroBaurrr{ oJrexTpo-

{otolr.retpuuecxrax ra6.nro71eur.rrt aaeag runa UV }tlrta, nnrno.rHeHEbrx s 1967-1975 ff.
paaEhrMtr o6cepaaroptrmur n {orouerplrqecxlrx crrcreMax U u B. B cyuue arra ua6;rrogenraa
coAeprr(ar cBeAeEr{s 6onee qelt o 1500 Bcrrfirltax, Baperr4crpr{poBanuBrx B xoAe rreflpe-
pbrBEoro narpyJrr.rpoBaslrs 6,necra Bcnbrxr{BaroilIr,rx 3BeBA B Teqenr,re 6o.nee 7000 q.

Bpeur r,r a6courotsag crtopocrb rrapacrarrr,rq cBerr{r{ocrr.{ Bcrrbrrrrfiu crarr{crr4qecr{rr Ire
BaBrrc.flT Hrl or cBerllrrocTrr Bcrlbrrrrrrr B Mancr.rrrylre 6.rrecra, sr.r or rronsort arreprr.rr,r orrrrr.te-
cttoro Llaflyqeurrs BcrrBrIIIHr'r, uo y 6o.nee gprrrx BBe3A.ratqe na6mo4arorcg Bcnbrrnxrr c MeA-
JIeEEIilM rroAteMoM 6necxa, uelr y a6conrorno cra6srx anesg, ,[,nn 21 ucurrxrearollefi anea[rr
trocrpoeurl oueprerr.Iqecfirre clenrphr Bcrrbrrnen r,r BbrqI'tcfieHbr rrapa[rerprr ctenenuoft {yrn-
qtrr4, anlpoKclrltupyrOrqeft ua6;rro4aeunii cler{rp. Cuenrpanr,nrre r.rrrAeHcr,r AJrff Bcex pac-
cMorperrubrx BBeBA EaxoA.rrrca B Ar{arraaoue ot 0,4 Ao 1,4, trpr{rreM o6napyxraraercff qerxarr
HoppeJlflqlrf arrrx r{rrAencos c a6corrcrnorli re;rr.r.rr.ruoir scfibrxr.rnarorqeii area4sr: y a6co-
.nrorno 6o.tee fipKlrx BBe3A aEeprerrrqecl{I,Ie cleHTpr,r Bcrlr,rrtreK 6o;ree llo.norr,re. flo ouep-
rerlqecfirlM c[er(TpaM BcrlbrrrreR g.tx Hax4oii r,ra paccMorper{Ehrx 3BeBA tro/trcqr,rraEa
cyMMaplrafl MotrIEocrL BclrbrrxeRlB AI{atra3OEe aueprui.i .8, orpaur.ruenEoilr BHaqeEr.rErur,r Eni"*
E E^lr, noropbre 6rr,nr.r aaperucrpupoBaEbr n gericrnr.rrenbrrocrrr AJrfl AaErroiir BBeBAri; ortr
oyMMaprbreMoquocrrr cocraBJrflror 3 X 102p -7X 1028epr/cBrroJroceBu 6 X 102p-
- 2 X 1028 opr/c B rroJroce [/. Ograro pea.nrnr,rii Ar.ranagorr eneprafi Bcrtrlrex lroxer 6rrrr,
SEaqI{TeJrbEO [rl4pe, II ecIL{ CqIlTaTb, qTo STOT Ar{anaSorr AJrfl BCeX SBeBA npOCTI,lpaeTCff OT

2 x t028 go 3 x t03I apr, To peaJrbrafl cylrlvrapnafi rrorquocrb Bcrrbrrrrex 4o.nrxHa 6r,rr:r
B cpe[EeM a 8-9 paB Bbrrlre. Cyrtrrapnaa rrou{Hocrb BcrrLrfire( o6aapyml.raaer crrcTe
MarllqecRoe y6r,rnaure c flepexoAol\{ or spnrrx H a6colrorno 6o.nee c.rra6nu 3BeaAaM.

Ilony.reua rroBafi oqer{Ka cpeAlreii npocrparrcrBeHHoir 
_cserfi}rocrr{ 

BcrrbrrxeK BBeBA

trana UV I{ura s orpecrrrocrr{ Cornqa: Lu * La: 3v 102/-0'5 (apr/c.nc3); ara oqeEr(a
yclrJrr{Baer rrlrloreay o pemamn{er{ BftJraAe BcrlblxrrBalou{rrx BBeBA B Mfirnr,rr:i peutreuoncnr,rft
4ra{Syannii {on fa,xanrr,rxr.r.

THE STATISTICAL PROPERTIES OF THE UV Cet TYPE STARS, by 1/. L Sha-
hhoaskaya.- A staListical analysis of the fiare act,iviby is carried ouL on the basis of the
electrophotometric obserr.ations of the differenb llare stars those have heen ob[ained
during the years 1967-1975 at the many observatories in B or [/ photometric system.
These observations contain the information about more ther 1500 flares registered during
the 7000 hours.

The rise time of theflares andtheflareabsolute luminosity increase rates are inde-
pendent on the maximum luminosity and on the total opticalenergyof t,he{lares, butthe
brighter flare stars have more flares with the slorv risc tirau [he fainter Ilare sbars have.
The flare energy spectra for 2{ flare stars have been constructed and parameLers of the
exponenoial function approaching the observed specbla havc been calculaterl.'Ihe spec-
tral index of the ilare energy spectra for all st,ars are wiLhin the range flom 0,4 to 1,4 and
clear correlation is found between thcse indexes and absolute magnitude of the flare

t4



stars: [he absolute brighter stars have sloper enelgy spech'a of tlre flares. The total power
of the flares was calculated lor each sl,ar, using l,he energy spectrum of the flares within
ihe iimits of llares energy E.u* and Z-1,, which have been really registered at, the
sLar; these total powers are equal lo 3 X t021 - I X 1028 erg/s in the B-band and

6 x 102p - 2 X 1028 erg/s in the U-band. The real total powers of the flares are evalua-
ted to be by a facl,or of B-9 larger, if real range of the llares erergy for all stars is lrom
2 X L}r, to 3 x 1031 erg, The summary powers of the flares are systemal,ically decreasing
fol absolutely faint,er flare stars.

New estimate of the rnean luminosil,y of the {lares oI all flare star within the solar
..+ 1

neighbourhoocl is obtainetl: Lu - La:3 X 10"'-o'r (erg/s pc3)' Tbis estimate supports
the hypothesis about the essential contribution of tlie llare stars to the galactic soft
X-ray background.

C 19ti7 r. Pa6o.ra.s rpynra rro BcrrbrxraBalolq?il{ BBeBAarr Ko}Iucc}IIrI 27 MAC
peryJrflpHo opraHr4SyeT r(ar{[arr].ru HoonepaTr4Brroro d)oTorlerpl{secHoro rraT-
pvJrr4poBarrr4.fl p.EAa BcfIl;Ixl4Barotr{rrx BBeBA (". s.). Fla6nro4arerlrrr,rfr Marepr{-
aJr, rroJryqeuurrft upu npoBeAeIILII4 grzx Har{nallllft Ao 197 I t, BItIIoqI,ITeilE,Ho,
6.ui,,l cyuur.rpoBaH r{ crarr{crr4qecrrr{ npoaHaJIIZBr{poBaII lepur6eprou [1]. B no-
cJreAyrolqr4le I0AI;I I4ccJreAoBalrl4rfl B. 3. npoAOJIlItaJrI4Crr BO N4I{OIr4X O6CepBaTO-
puflx. flpta uccneAoBai{rz.Ex 6r,rnu no.;ryqellbr o6mr4prirle pflAbI aJlexrpo{oro-

^rerpr4qec(Iax 
Ea6ilroAenwfr. se roJrr,Ho I4BBecrIIrIx paHee B. 3., rlo 14 BIIoBr,

oTr{p},ITrJx o66enros aToro TIzna, qTo AaeT BoBNIoiIiI{ocTb yTorIHIzTL noIyqeH-
rrr,re paHee peByJrbraTEr r{ pacnpocrparrr4rr, cTarr,rcrr4secHl4e EccJreAoBarlrrfl Ha

6onr,ruee rrl4cJro B.B.

1. Illcxo[nr,re [aHHbre

B ra6.rr. I co4epniarcfl cBeAeItI4a o6 ony|nI{KoBallllblx Ao ilIapra 197tj r.
peBlJrbr&T&x arextpo{ororrelrpr4qecHI4x ira6nro4elrrzfi n.4., BrlnoJriIeIIII}Ix B

nepr4oA-rrr MelriAyHapoAHlnx Italtratrrlfr, uponoAI4BIIII{xc.E c 1972 uo 1975 r.
-B ra6;r. 1 yyaaarrrr rraaBarrr{e BBeBAEI, rlepzoAbr Itoorreparl4Brilix Ita}rna}Il{fi,
HOJTUIIeCTBO SaCOB He rr0peHpr,iRaroqelocfl rlo BperIeiII4 narpyJILlpoB:IIII{-g 3Be3-

Ir,r B (boroMerpuqecpax cr{crer{ax B, U m \pv i{a6JlroAeir}Ifx 6ea Sansrpa
(NF), )phe - cylrrraprroe Bpel{.rr }renepenprrBarotrIerocs aJreltrpo(troron{erpr,I-
necrioro narpynn. Cpanurznaa ra6n. 1 co cBoAltofi HooneparIaBIILIx Ha6IIo-
Aerr7fi, Br{rroJr[r0r{Hbrx Ao l97 l r. [1], lromno ornlerlrrb, trro I{oJIr,IqecrBo I{ AJII{-
Teilrrlrocl'b Ha6ilroAenufi, obrno;nuerrublx B nepr{oALI coorBercrByloqlzx Ita}rra-
rrzfi, rreyHnoHHo ylrellbrxalorc.fl. tr4cxlroqerrr,re cocraBJr.fler oAira I43 rlocJreA]rlzx

r{aMnarrr;ri 30.XI-3.XII 1975 r. rro KounrrencrrbrM I{ccJIe/{oBallusnr YZ CMi
B perrrrcHoBcr{ux Jry.rax (co cuyrnrana ANS), B paAl{oAl{anaaolre r,{ B onrrzqe-
cfior,i o6.nacTr4 crreHTpa. 3ro clrzAeTeJrlcTByeT o Tor\,I, IITO aIITCTO rfOrOrtetprzue-
cxile I,rcc.IIeAoBarrafl il 3HaarllTeJrlrrofi lrepe rzcuepua;rrra ce6-4.

I{po,ue .rra6rro4enuft, nlrnolneurrr,rx B rIepI4oAr,I HoorlcparrzlI{bIx rlporpaMlr'
cyu{ecrBvror p.rrALr fiarpyJrE,rr]nx aJrer{rpoSoro},Ierprrqecl{I{x IIa6JIIoAeiILIfi B. 3.,
Harr6oree o6ruupnr,re rzra no'i'opbrx rroflyqeHr,r Itprzctanl4rz ra Po4ono n o6c_ep-

Birropr4r4 Itaranrz.E (I{ta"nzn) [37, 47], I(ynxe.nel.t B o6cepBaropl,Iflx NIaH f{o-
ra.,rr,4 (CIflA) ra Cseppo Tonoro (tftzru) [4til, A'Io{{erro]\r B o6cepBaropllu
Man,{orralr,A [38]. flo o6.reuy orr,r ua6.nro1(errr4-fi cpaBiIIdx{LI c AaHHbtrIIz, lloJly-
qetIHLIIII,I npll ItOOnepaTI4BltbIX IiaIInaIII4-fIX, IIODTOI\{y I{}{eJIO C}ILICJI paCCN{OT-

perr 14\ Bxfecre. B uactorrqyrc crarl4crl4rIecxylo o6pa6outy 6br.rl[ sxnrcqeHlt
ToJrLno Te naTpyJlrnr,re (toroueTplzrrecrrre Ha6rIoAeHI4fl, /IailIIbIe o ItoTopblx
(ouy6.,runoaaHrrbre Ao nrapra 197ti r.) roaBor.sror orlteAerl4trb rloJlIIoe BpeN{f

IrarpyJrr4poBalrl4.fl aBeBAtt n Sororterpl{rIeCKI4x CI4crer{ax B uttu U n uonnyro
aneprr4lo, r4aJryrraer\{yrc xax4ofr BCrrbrrrrr{ofi n o,4noii LIB arr{x dtorol'terpu'recltl4x
cr4crenr. A,u, crarr4crr4arecnrrx rrccJre4oRar{ufi trenpzroAlrLl NIaJror{IzcJreIIHLIe

IIaTpy"IILIlbIe IIa6JIIoAeI{I{fl oTAeJIbIiI)tx 3BeBA, no)Tolry tla6nto4errlrx aBeBA, y
noropbrx srrcro Baperr40rpr4poBar.rrrBrx n o4Hofi Sororte'rpilueoKofi CI{crcrte
BCIILIIIeH He IIpeBbIIXaeT IIflTI{' 3AeCb IIe paCC}IaTpI4BaJII4Cb.
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Ta6.nrrqa I

3BcaAa fiepr4o[ Ha6rroEegufi

UV Cet 1.X-15.X 1972 r.
20.IX-4.X 1.973 r.
7.IX-20.IX 1974 r.
3.I-B.I 1975 r.

YZ CMi B.I-23.I 1972 r.

30.XII-12.I 1973 n.

19.X-21.X 1974 r.
30.XI--3.XII 1.975 r.

EV Lac I.IX-1S.IX 7972 r.

22.VIII-B.IX 1973 r.

AD Leo B.II-22.11 1972 r.

27.I-9.I1 1973 r.

7.X-20.X 1974 r.

V1216 Sgr 3.V[-L7.VII 1972 r.
23.VI-7.VII 1973 r.

V645 Cen 6.IV-21.IV 1.972 r.

18,8 [31+ 20,3 t34ll 20,3 l34l
29,1 [35] 2e,1 [35]l 2e,1 [35]

I ,e [2]
42,8 [7)

4,5 [9]

55 [3-6]

21 ,8 [8]
3,9 [10]

24,6 [21

12,2lL8)

79,6
42,8
27,8
8,4

34,4
lt8,19J
28l2r.l

81 ,8
uB-201

40,2
12[--23]

27,s[LtJ

3,6 [14]

12 116)

[tB, t9]
21 ,3

l2t, 241

87,2

6,9
1,5

38 ,5

8t,B

4t,2

11 ,3
125, 261

50, 6
[30,31]

84, 3

125-2sl
66 ,8

[30-33]

11,3
[25, 291

50 ,6
[30-31]

84,3

66 ,8

e,? F6j 
I

vl054 onh 
lr.*-rr." 

te74 r.

B ra6n. 2 co4eprriarc.E cBeAeHrzn o6 oro6pauHor.r rar{rr}r o6pa3or,r Ha6rro-
AareJrr,rroM }farepr4alre, [oryrreHHoM uas]4rrafl c 7967 r. 3nea4r,r B ra6Jr. 2 pac_
troJroxelrrJ B nop.EAI{e y6r,IBaHr4.tr rrx a6corrorHor? cBerr4lrocrrT, B rrepBorr cro.rr6-
r{e Aarr-nopflAnoBbrfr uouep BBesAhr, Bo BTOpOlr - Ho}{ep BBeSAbr no naraJrory
I.rrrzae [67], n rperberr - o6oana.reulre [o oHr3, AaJree My - a6co;[rornafi
B.eJII4qItlIa SBeBAEI IIo I{araJrory [67J, Ts u Tu - cyIII{aprloe Bpe^rs aJrenrpo-
$ororu_erprauecnoro rrarpyJrr4poBaHr.r.q area4oi r 4ororrerptr{qecHzx ctr4crer\{8X
B m U, B 3rr4x ?r{e croJT6r{ax coAep?r{l4rcfl Jrareparypr{afl ccbrJrKa, auaqox [T1]
o6oana'raer, sro pagBepHyra.E ccrrJrr{a,ra orz,ru"6iro4a.,rfl Aana s ra6Jr, 1.
o6reu AarrHbrx ra6n.2 Bo Mnoro pag npeBocxoAr4r o6beu rrareplraJra, Ha r{o-
ropol,r 6rrnra uonyqeHrr peayrbrarbr [1].

2. @aaa Boafopaflr{ff 6recna Bcrrbrrrrex

Xapaxrepnofi ueprofi Bcrrhrrrren runa uv I{rara nnr.qercn 6r,rcrpoe BoB-
pacrarlr{e 6necxa, ,(nr uoHuuar.rr4fl rrpr4poArrr sroro rIpoqecca r{rrrepecIIo r4c-
cJreAoBarb ero crarracrl4qecnne cBoficrBa.

O6lrrno lla6JrroAareJrm Alrtt xapartreprrcrrzxra Saar,r Boaroparrrrrr rrpr4BoAflI.
TOJILH0 Berrrql'lHy /6 - npeua Bo3roparrr4.rl Bcnbrrrrnri Ao rraHcr,il\ryrra. Paay-
Meerc.E, Berlzqr4I'Ia 16 He oTpax{aer Bcex oco6eHuocrefi [oBeAeHr4.s Bcn6IIxK14.

{6

BpeuR uarpyl,rpoBaHrrf, (q) u ccbrrHa

U v NF 2phe

19,6 [4]

35,7 llL

1,5 [15]
t4 lt6l

81.,2

[11 13]

6, e [14]

27,5
tt6. 171

20,3
29,L

o1



Houep
no Inuae

Ta6.nrqa 2

My I ,,,. T r.), ,l

l
,

4

5

6

719
278 Arl
676,2
815A\

BJ
49,t
644A.I

Bl
875,7
388

799A IBl
896A.I

Bl
u73

285

268
166 C
234 AB
15B
729
860 B
473A.I

Bl
65 lA65/B
406

BY Dra
YY Gem

DT Vir
V1054 Oph

GT Peg

AD Leo

AI MiC

EQ Peg

EV Lac

YZ Cil,Ii

V577 Mon
GQ And
V1216 Sgr
DO Cep

UV Cel,

CN Leo

7mB6

g, 2g

8,9
9,8

11.,8

9,8
1.0,79
10,8
10,6
10, gg

11,09
tl ,2
11 ,33

17,65

12,34

72,62
12,73
13,08
13,29
13,3
13, 3
L4,gg
75,2
15,35
15,99
16,68

5e [37,
8e [38]

4O6h p7 *421
e2 [38]

326 [37, 40, 41]
69 [39, 43]

64 [37, 44, 4b)

76 [41, 421

894 [1, T1, 25,37 38,
40, 41., 48_541

427 [37,38, 40,41,55]

1168 [1, T1, 6, 37, 38,- 41,47,48, 56, 571

95{ 11 , T{, 37, 311,40-
42, 47, 58-6tl

35 [.42, 62]

46 [63]
247 11,, Tt, 64)

724 [1, T1, 37,38,
40, 4,1 , 46)

2t [38]

ll,4 46)'

381

7

8 t28 [7 , Tl, 25,
37, 3Bl

L46l

10

t1

168 [37, 38]

526 l1 , Tl, 37 ,
39, 41,43]

129 [1, Ti,37,
38, 591

16 [46]
8,8 1216i

54
2,6

e5 [1 , Tr,37"
38, 46, 661

42 [38, 46]

12

13

14

15

16

L7

18

19

20

2t

Hpome roro, SHarreH]j/.fi t11 }toryr 6rITr zcxanteHbr HeAocraroqrrbrM BpeMeHHdrM
paspemerrr4eM atrrraparypbr, pasrnqHbrM AJr.E pasHr,rx {orouerpon. floarouy
BrraqeErrfi f6, KOTOphre trpItBOAsrCfl B CBOAHaX Ha6rrOAeHUfi, UOCnr OqeHoqubrft
xapaHrep.

Ha prc. 7 gna Karr{Aoft BBeBAbr trpeAcraBJre,br HopMrrpoBarrHr,re pactrpeAe-
JIeHU-f, rIuCJIa BcrrbrrlreH tro BpeMeHu ux Boaropanufr. llcnorr,BoBaJlrncb roJrbr(o
rla6ilroAeunfl B OoroMerpusearofr cucreMe B,-n[t6l - qucilo Bctrbrmeft co Bpe-
MerreM BoBropaHrrfl B ltrrrepBaJre [la] (o), z -= o6n1ee qucJlo BcrrbrrrreH, AJr.fl Ko-
TOpbry r[sBecrHo BpeM.fl BOsrOpaHUrr. SneaArr rra pIIc. 1 pacuo.noxteHbr B trop.sA-
fie y6brBauu.fl rdx cBerfiMocrr4. PaccMarprrBa.fl p:ac. ,i", *oxrro 3atroAoapr4rb pocr
OT}IOCI4TEJIBHOTO q}ICJIA BCTbIIIIEK C MAJIbIM BPEMEHEM BOBIOPAHII.ff NO MEPE Y6hI-
BaHr{.s cBertrMocrl[ 3BeBA. Ha prac. 2 upegcraureua BaBr{cuMocrb orgocureJrb-
r{oro qrlcJra BctrbrlueH co BpeMeHeM BoBropaHrrE, MeHE,rtruv. 20 c, n[20)ln or
a6conrourofi BeJrr4qunrr anea4rr s croxofiu6M cocro.fiHrrr,t. Ilz$prr'o6oaH;saror
rloMep BBeBAbr tro ra6Jr. 2, agect orlvreqeHrra.E Bar(oHoMepHocr6 BrrAr{a eqe 60-
lree qerno. Cenexqza Ha6rroAeEuft ne lrorxer 6hrrb npiuzuofi na6rro4aeuoft
SaHOHOMepHOCTT{, TaH Har( oHa 4eftcrnyer a o6parnom HarrpaBJreHrru: cra6bro
SBeBAbr Ha6ilroAarorc.E c MeHbrrrrrM BpeMeuurirrn piapemerrzerl qro Mo)fier roJrb-
fio BaHIratrTb BaperEcrpl,IpoBauuoe sucJio 6rrcrprrx Bclbrrrreft y aBesA rruBr(r{x
cBerraMocrefi. AnanorrasHa.E Haprurra pacupeAeileflufr. Bctrbrtrrefi uo BpeMerru
Bo3ropaHrdff orMeqaJracr, Arfl qerbrpex BBeBA, uccJreAoBaHHbrx paHee [1, 68].

trrran, BpeM.fl BoBropaIrrI.E Bcrrhrrrrxl[ crarrdcrzqecnu cBfiBarro co cBeruMo-
crr,ro BBeBAbr, rra Koropoftoua uponaorrrJra, T. A, to : @(Mv). Ho panee [1,69]
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n t 201/n

lJ o o/6 '20
o/7

/9
a 2/

o4
o

a
"lo

o/2
t .Z B.

ffm fiv

6r,rno uoxaaaHo, qro y BBeBA paBI{Lrx cserzlrocrefi mrr ua6rro4aeM Bctrr,r11111trr B
pasHr,rx ArrarrasoHax aHeprzfi B (epr) r{ cBerr{ruocrefi s Mar(cr{MyMe 6lecna
L^ bprlc-r), uostolry ecJrr{ BpeM.rr Boaropar{r{.rl Bctrrrrrr}ru aa"ucur: or E mnmL*, ro HoppeJr.Erlr,rtr (tb, Mv) ruoxer ortaaarrc.fl cJreAcrBrreNr ua6.rrro4arenruoft
ceJreHqr{rd' a ue Szauuecxoro BJrr4aHt4tr trapaMerpoB BBeBAbr Ha Bpehrg uJrr4 c6o-
pocrb pa3Brdrl4.rl BcnErrlrex. 9ro6rr B6r.flcHur6 aror Bolpoc, BbrqrlcJrfiJlucr, xoaS-
{uqzeurrr KoppeJr.flrtrr.rur(t6, Ep); r(t6, L*); r(L*lto, Er) AJr.E Ha)fiAofi anea4rr,
y xoropori IIl4cJro Bcrlblrrrex c [rBBecrr{r,rM BpeMeHeM BoaropaHr{fi upenrrrua.rro 15.Peayr*ar, upe4crau"neuurrfi s ra6il. 5, c"r4ererucinyer oo orcyrcrBr4rr

Plc. 2. Sasr4clrMocrb or-
EOCI4TEJIBHOTO qI,ICT A BCIIbI-
ilreR co BpeMeHeM BOsrO-
parrlg, rtensurr.rru 20 c,
or a6corrorgori serfiqragbr
BBeBAhr s cnoxotuolr co-
CTO,gHI,III

']\le no
'ra6il. 2 OI{II3

4

0
qa

8

10

11

12
20
2t

27

Dzl

61.

128
279

59

AD Leo
EQ Peg
EV Lac
YZ CMi
UV Cet
CN Leo

r (tO, L*)

0,32
0,16'0,34

0,09
0,38
0,15

r (tO, E 6)

/L \'\#, ",i
0,02
0,45
0,01t
0, 13

0,08
0,22

r{cr(oMbrx noppenaqraft AJr.rI Bcex I4ccJreAoBaHrrbrx BBeBA. Orlrerzrvr, qro rarofi lxe
peayJrr,rar 6_r,rr uo.nyueH npr4 rror{cr(e arr4x Koppenmquit s [1], aa rrcxJrroqeHrdeM
BBeBAhr {D.Le^o, y xoropofi s [1] no 13 scurrmrau 6rrra satroAoapeua r{oppeJrrr_
,q.,,a (t6, Es) ' Oau35o trpr{ yBeJrr{qeHr4rd rrrrcJra Baperucrprzporauuuix y arofi anea-
Arr BcnBrrrrex go 27 (cu. ra6n. 3) xoppena1ui 1tr, E1l ue o6uapyrxanaercn,
TaH qTo, rIo-Br{ATtMoMy, aTor pe3yJrbraT [1] cregyer csr4Tarb ourz6oqur,rlr rzg-ga
t{aJIoro qIIcJIa B0nhrrueH.

C,ne4onare.tbuo, BpeMfl n cxopocrb BosropaHu.E Bc[bIIrreK He BaBrrc.flT H1tor aHepfrfr{, flBryrraeMofi scurrulraMtrr, HII or llx cBerllMocrr4 B Ma6crdMyMe
6necxa. Ho uaparterprr carrrori BBeBAhr onaarrBaror BaMeruoe BJrutr1ue Ha BpeMfl
Bo8ropaHrrfl ua6nro4aelrbrx Bcnhrrrrex: y 6o,ree flpr{r4x 3Be3A naqe ua6nro4a-
IOTC.fl Borrbrrrrr(r4 c rvreAJreHHbri\{ rroAll,euolr 6tecHa,

Sror nuno4 corJracyerc.n c pe,y,r'rara*rz ocxar{fiHa rr Tepe6rarxa [6g],
r{oropbre troxasaJrr{, rrro Aor.tr uegneuurix Bcrrbrrrrex (III ra IV rzurr Hpr,rBr,rx
6recxa 

^rro xJraccu{rzxaqran [70i) pacrer rro Mepe yBerr4qeHu.s cBerrirMocr]r
BBeBA' c sroft rosnr4 Bpe,rirfl r{ox{}ro r'oH.trrb oronerertroe HyuHeneu [71i rpo-
TrtrBopeqile Melr{Ay pegyJrr,raralr,rr 17Zl, cBr{AereJrbcrByrorqrrMrr o HegaBrrcr{Moc_
T14 BpeMeHrr rt cltopo_crll BaryxaHr4fl 6rrcrprrx Bcrrbrrrrem (ncuruuex I rraua uo
xnaccz{ranaqr.rz 1701) or cBerr4Mocrrr BBeBA, Ha Koropbrx orrrr [por{cxoAgr,
Ir pesyJrr,Tarava 1771, ror{asr,rBaroqr,rMr.r yBeJrlrqeHr{e cpe4uefi rpoAoJr}nr,rreJrb-
rlocrr{ BctrhrrrreH ogralraxonofi aMlJrr{TyAbr rro lfepe [epexoAa H 6onee ap-
ITIIM sBeBAau. .(efictnrareJrblro, o6parzlr BHr,m{aHrre, nro [ccfieAonaHrae [72'],

Ta6rr,rqa 3

0,44
0,07
0,36
0,09
0,24
0,08
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ocnoBaHHoe rra AeraJrblrolr aHaJrrdBe Kalr{Aofi nprlBofi 6necxa BcrIbIrrIr(Ia, r(aca-
rorc.E roJrr,Ho 6rrcrpr,rx Bcrrbrrlen, a pe3yJrbrat 17 1l ocrroBarl Ha ycpeAueHul{
npoAoJrlnr4TeJrbHocrr{ Bcex Bcrrbrrrrex 4auuofi BBeBAbr, B ToM qrrcJre I{ MeAJreHHbIx
(III ra IV rrau no [70]), Aorrn Koroprrx, BoBpacra.s ilo Mepe [epexoAa K .spr(I4r{
BBeBAal{ [69], yne;rzqr4Baer cpeAHrolo EpoAoJr)r{rrreJlbHocrr, BCrIbIrxeH Ha arlrx
3Be3AaX.

3. 9uepreursecxufi cfler{Tp Bcnbrrrren

If o cmp o e u,ue o H,e p aerLwte c ko ? o c nekrlp a Bc nbltuen. P accnrorpuu BaBr.IcriIMocrE,

Mex(Ay .racroroft [oflBJre]rr.rfl Borrbrrxnrr (u-1) rz aueprraefi l4aJryqeH[fl BcrIbIIrrHr{
o 4auuofr {ororrerprauecHoft cracretre E (apr). Eorlrrr4lrcrBo ua6rro4ar:eueft
n ouy6.nraHoBalrlrbrx cBoAI{ax [pI4BoAflT He Belrzsr.{HY E, a aHBrrBaJreHTHyIo

rrpoAoJrlnrrrerrnocrr Bcrrbrrxr(rz P : I (10*i - I o)ll o ctt (uran), r4e /o*y -
r{HTerrcr4Brrocrrr r4sJryseHLIfl SBeSAbr Bo Bpellfl BCIrbIrIrHtr'I, 1o - B CtrOHOfiHOM

cocro.rrrrrrlr. Be.iraquua E oupe4e.naercfl Hafi E: PL, rge L - a6corrorHafl
oBerr4Arocrb BBeBAbr (ape . nuu'-I) n coornercrnyrouqefi $orouerpuvecnofi cu-
creMe; 4.nn 6onr,nrurrcrBa BBeBA I4cnoJIE,BoBaJrl{cb BHaseHI4.fl Z, 4auntre Mo{-
{erronr [38], l;rs ocraJrr,rrbrx BBeBA BHaqe]rr4.rr onpeAeJr-EJracb rlo I4x a6co;rror-
Er,rr{ BBeBAHrTM BeJrrlqr4rranr rza KaraJrora [67J npzne4elrr4erl H cl4crer{e Mo{{et-
ra [38].

I(art raasecrHo, cyqecrByer rIrzHLIrraJIE,Ha.E aMUII4TyAa trrBMeHeIIIi.E 6lecria
SBe3Abr Anzli*, rrr,rane noropofi o6uapyxieur4e Bcnbrlur{I4 craJlbHo SaBr'IcI4T OT

rrpr4r{err.fle}rofr annaparypm. floero}ry npr4 crarl{crl4rrecnofi o6pa6orl{e coBo-
Hynrrocrtr na6rro4eIrzfr, Br,tnoruerlHrlx Ha paanofi anlaparype, cJreAyer or-
6pocratr, Bcrrblrrltl4, aNrilJII4ryAa I{oropblx r{eHblrle Lmti^. flpu zcc;reAoBalrl{rr
area4 UV CeL, YZ CMi, EV Lac, AD Leo, n narpyJrrtpoBalll4rr r(oropblx npl4-
HrrMaJrr{ yaracrrne qo {0-15 Ha6,nrogatenefi c pasnofi anuaparypofi, 3AecE,,

r(ar{ 14 n [1], 6r,ulr ot6poureur,I BcrIbIrrII{n c Am ---( 0,5 Ana UV Cet u Arz a(
-( 0,3 - I{Jrfl ocr&Jrr,llbrx BBeBA, B tex r{e cryqa-flx, HorAa BBeBAa flarpyJlrr-
poBaJracb oAHZr{ r4Jrr4 recr{oJrbl{r4l,rl4 na6nro4ateranru, {orouerpl4secltafl Toq-
rrocTr, r{oToplrx cpaBHI4}Ia, B nepBoHarlailr,uyrc o6pa6orxy BHJTIosaJIECb BCe

3a perrzcTpr4poBanrrbre BcrlbrlrHI,r.
I{an z s [1], paccrtorpl{r{ HaI{onJIerIHyIo aracrory i (Er) (u-1), Hotopafl paB-

rra qacrore roflBJrerrr4s Bc[bIIrIeH c aueprraefi E S E o:

n(E)86)
-ri' (t)

rge n(E ) Ei - qI4ICJro BcrIbIIxeH c aueprzefi E > Eo, saperl{crpl4poBaHHllx
Ba Bperrrr trarpyJrr{poBaIlu.rl BBeaAn 7(v.)

[.rr, *ux4ofi ua anea4 ta6r . 2 6r,uu uoc:rpoerlbl saBl4cl4rrocrlz (lg \', lg'E)
4.lra {lorolrerpl4rlecnlzx cIIcreI,I Il u U B oTAeJIbIIocrra. FIa przc. 3 ra 1r npeACras-
Jrer.rbr 3rI4 3aBI4CI{MOCTU; Itp],d pacclIorpellum aTux pIIcyHItoB BI4AIIO, qro Aflfl
AI4aIIasoHOB OHepII{u B IIeCI{OJIE,I{O IIop.IIAI(OB BeJIuquHLt SaBI4CI{N{OCrb (lg V,

lg .E) Aocrarorrrro xoportro npeAcraBJr.rrercs rranefi]Iblnt BartoHor,I. Sauernr,rfr
,iou, v s o6.nacrn MaJrLIx E, Hax oruerraJrocb r{ paHee I7, 46,73,741, cBfl3aH

c a$$enrori na6.nro4arelr,iroft ceJrerr{r{r4 s6Jrmam nopora {ororuerprauecxoro
o6uipyrxenl4fl. (3aBar) Iia prlc. 3, 4 otueuaercrt u y sBeBA UV Cel, YZ CMi,
AD Leo, EV Lac, y noropr,rx 6rr;nra or:6poruenrr c.na6r,re rro ai\rrIJIlzryAe BcrIbIIu-
nu. 3ro cBflBaIIo C rel{. IIro I,te}I{Ay napallerparru Lm u E uer o4noanauuofi
cRflBlI [46, 68]. 9ro6rr ue6eniarb racnanrenzfi, noroplle o6yc.nonleHbl HetroJr-

norofi Aarilr,rx o c;ra6trx Borrbrlrrxax, BDIrrzcJreHtr{e napar{erpoB crerlerrHoro creH-
Tpa rrpoBoAr4Jro(irr B lrecr{oJrEno npra6"nrarxetrrzfi: cnepna rtoe{Sraqrleirrbl ypaB-
Irer.rr4.fl perpeccrll{ BrIIra

Igr:a-blgE (2)

Br,trrficrtrilr4cr. l,Jrtr Bc0x p roqen plIC. 3, 4 u onpeAeJr.flJlau, 64% AoBeprzreJIL-
rras o6racrb ypaBlteHrra (2). ,I{a.nee or6pacr,rnaJraclr nocJle!,Hflrt roqxa, coor-
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Pue. 4. Sneprer:l.tuecrrre cfler(Tphl Bclrbrlrre( a tlotoue:rprnecxoii cl'tcterre U

BercrByrolqafl car\{bIM cra6brNr BctrbIIUHa}I, t4 BbIaII4cJreIII4q rIoBTopfl.IlIzcE.

f[o.ryu-enur,re ypaBueHrrfl perpeccrrr4 r4 rdx AoBep]lTeJrbHbIe 06racrl,I cpaBIII{Ba-
trItrrcb1 rI ecJIII paCxoHAeHI{e Me}I{Ay HI4]!II,I 6I;IJI0 SHarII4rtbItrI, npl4 ypoBIIe SrIa-
qI{l\,IoCrI{ l\Yo, ro o11epaql{fl rroBropflJ]acb !\[rfl. (p - 1) roqe6, rr r.4., rlofia
He BbLtrClr.flJIOCb, qTO nocJreAHfl.fl ocTaBJrer{Hafl Toqfia lre BIrocr{T BHaqI{N{bIX r43-

MeHelrr,rfi B IIapaIIerpbI ypaBlIe]Iufl perpeccl4Il . Aun uccJleAyelublx sAecb sIreBA

otrrrgaHHylo olepaUl{Io npIIxoAIlJIo3b IIoBrop.ErL IIe 6oJlee,rpex pa3. flapa,rret-
pbr oHoHuareJrr,Ilblx ypaBlIeHIZIt perpeccI4I4 AaIi6I B ra6,Ir. 4.

B ueproM croil6rfttTa6I..44a, r-or )r{e noprrAr{our,rfi rror{ep, qro r4 B Ta6il.2,
nB il t?41 - 

aII4CIa BCeX BCnLrIxeH, sapeILICTpI4poBaIIIIbIx B CIaCTel\Ie R v U CO-

oTBeTCrBeHHo I4 BoIIIeAIuIIx B crarl4crl4qecHylo o6pa6orrty, a ti b - Irapalvlerpbl
ypaBHeFIIIfi peIpeCCI4Id c \tx \Itcrrepcl4flMl{. B ta6.n. 1r yr'laaarrr,t ral{}Re Alrana-
Bolrbr 3Heprrzfi [tg Eplu[lgEu), e ]ioropblxroJlyqeri,I rpItBeAeIIIIbIe ypaBHeIlI4tr

perpeccrru.
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Ta6lr.rua 4

L

'2

,J

/1

5
h

1

8

I
10

11

t2
13

14,

15

16

l7
t7
18
19

2t)

21,

17

6

19

8

6

30

40

133

90
160

t0

t6
22

16

458
59

12,64*0,04
74,51+ 0,07
18,93 0,03
27 ,21. 0,05
13,61 0,05

77,30 0,02
13,63 0,05

19,7L 0,06
2/+,58 0,05
22,67 0,03
20,1.5 0,04

29,39 0,03
5,82 0,03

25,24 0,04

29,48 0,16
31 ,57 o, 05

0,44_L0,07
0,49 0,05
0,64 0,01t
0,91 0,07
0,47 0,09

0,60 0,04
0,/+8 0,05

0,65 0,06
0,82 0,05
0,76 0,04
0,68 0,09

0,98 0,71
0,21t 0,05
o,g0 0,06

1,00 0,08
1,10 0,09

32 . 0-33,5
32,0-33,5
31 , 5-33,8
31 ,2-32,0
31 ,3-33, t

31 ,1-32,8
37,\-ilJ,11

30,6-33, 2

31 ,3-33,1
30, 9-33 , 2

30,2-37,7

29, 6-30, 4

29,6-31 , g

29, 6-30, 6

29,8-32,7
28,5-29,5

tg,60+0,06
8,98 0,03

74,20 0, 16

27,72 0,05
20,t4 0,08
77,6 0,09

2t\ ,76 0, 05
26, ti5 0,0Ir

26,73 0,08
19,96 o,1o

0,65+0,lt
0, 32 0 ,04

0,49 0,19

31 , 3-33 ,0
32,0-34,0

29, 8-31 , 3

30, 2-32, I
30,5-31 ,5
29 ,7 -32 ,830,6-32,I
30,2-32,t

29,6-3L,L
28,9-30,9

29,4-31 ,2
28,6-29,9
28, 9-3{ , 1

28, 6-30 , 1

0,71
0,66
0,59
0,89
0,89

0, 90

0,67

0,05
0,09
0,09
0,06
0, 09

0,L4
0,Lz

20,74 0,08
27,52 o,0g
26 ,04 0, 05
/17 ,72 0, 08

0,72
0, 93

0,89
1,43

0, 09
0, t6
0,06
0, t1

Oco6oro Ba^{eqan}r.E Bac.rryirir,rBaer 3BeBAa J\li 17 : y1216 Sgr. llpra na-
6;rro4eilraax [64J, npoeoAl{Brr]trxcfl r Bor?4egcrrofr o6cepBaropr{}r, aa 20 .r uar-
pyJr,tr B Teqelll4e IrIecrI4 l{rlcfr Saperucrpl4polraIlo 6 BCn6rrxe( TaHofi r{oqrrocTri,
t{oTopafl 3a rrpeAlrrecTBoBaBlxl4c 227 u narpyJrlllbrx ira6JrroAerrr4fi orofi BBeBAbr
1rI4 pa3y lle orrleqalaob, rlpllqelr Hpi4BbIe 6recua 6ott;uraflCrBa Bcnbruien B [64]
tr{rlelor tpoplry, orrlzrlllyro or tl6r,rllUor;r }1 no/{Ler\{ 6necrta r4 ero onaA oJrratuno}t
lIeAJrelllrble, flpra orolr yiII,IeI4TeJrIrHo, {ro rur oAlrofi Bcrrr,turxtrr cJra6oii rrJr14 yr\,re,
peHIloI? rrorqllocrl4 B oror rreprloA rie orrree€rro. 0To tsrrylrraer co[rHeHr4e B pe-
ByJllrarar [ii41. tlocrouy erreprer],rrrccrir4fi cner{:rp ucrnrrex y'1216 Sg1 rlr,r-
rrrtcJrflilcfi Italt c yalerotl ira6.[IoAerr]4fi t641, Tilrt 14 6ea ilux, naparterpbr il1'r4x
CneI{rpoB orJII4rIarorC.s SItaalu}lo. B rtr6.ir. 1r IIpure4c.Ir}r DTtr{ rrapaMeTpt,r /t,[fl
o6ota-\ cJIy.raeB, Ira prrc. 3 ra .rra rroc.rreAlrr{)rqr{-\ pl4cyrrr{a-\ Ilce rtapal{erpbr, Br]r-
qI'ICJreiIllhte AJIfl EroI? 38C3I\Lt c yqeroir [(j4], o6oarrtrrrerrr,r rlrpr4xoBofr rruLtu\efr.

If pe1e"o,xttute arua\enufl olt,ep?ufl lt)tzbltuefi. I4,rax, aneprerr4qecnrre cueHTpbr
BcnbrmeK l{ccJreAyerlblx sBeBA B Ha6JrroAaerrolt [r{arra3oHe qacror 14 aHepruft
r\{o}r{}ro npeAcraBr4rr, crerrerrflrin\r BaHorJor( v rc -E-b, OgnaHo JIa{u, Moffierr
rz Ssaric [73] otMe.ralor, qiro npeXcraBJrerrr,re arrcpterr4rrecnol,o oler(rpa ore-
neflllblrl 3al{oHol\{ Mo}IieT 6t rrs cnpar0l(JllrBo To.rrblto AJrrr orpa}rlIqerrHolo [I4a-
naSoHa 9Heprlzfi: 143 (PIaBIlaIecHLrx coo6paliier{rrfi paayNrrro npellnoJro}rrr4Tr,, qro
CyU{eCTByIO'I III4}IIdMaJIbHLIe I4 }IafiCI4rIaJIr,}Ible DIIeprI{I4 BCIIbIrrreH (B*o* tr Errri,,).
f\pyrrnulr cJroBatr{r4, rIpr4 AocraroqHo 60rbrxorr Bperreirrr rrarpyJrrapoB arrut{ ,r
EI43I{oNr tforouerpr,ruecnonl lopore o6rrapy;rierrl4.a BCfirrlrrcn r(pr4Bbre DHepre-
'J'I4qecHI{x cneHTpoB LIa pl4c. 3 u 4 vueilu 6r,r upl,r I{x npoAoJT}rieHI4t4 Totrl(r4 Ba-
rl46a, nocre HoropLlx BeJrl4arr,rlra Z- actamuroruq;cnr.r upz6.nznralacr, 6bI n Blra-
rICIlI4flrI I'n.ro, II Z,r.i,,. To.Ilty Billl46a B o6Jracrl4 rraJlbr\ lrlreprufr troHa lllrrtro
Ile orlterlaJIl Tar( qro, no-BI4AIrr{or,Iy, oHa JIe}IiI4T irlr?tie rropora dorouerpuqecxoro
o6uapyaierJrz.g. Ho aBrop'r [73], ucc.rreAyrr BaBr4cr{rroc'r.r (Jg i, ba1 no na6.nro-
,AelII4tIrI [38] , rtororbre uxoArrr ,, R Haruy crarr4crr4r{y, BanoAoapr{Jrr4 BepxHrcro

[]g.86 (apr)l 1tg Ey (ern)l
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Puc. 5. Snepretuuecxlle cflel(Tpbr BcIrLIileR n {orolrler:pttuecRoir CtrCtelte B

Prlc. 6. Enepretuuecru.re cfier(Tpbr Bcrlbrrr]ex n Sotoner:pnuecnoli cnc:reue L/

Torrny Bau46a eHeprerurrecxoro crenrpa AJLfl Hexoropblx BBeBA. OArraHo n rzc-

cJreAoBaHtrrr [73] ruomno ort{err{rb Her(oropyrc NIerogr4qecHyro rIerorIHocrb.

,[eno n rotrl, qro na rpa{raxe, aHaJrorLrqIIoM ina-rot pl4c.-3 u 1r, anroprr [73]
HaHo0I4JII{ Ha}rrAyro tsCtrbrmr(y or[eJrr,Ho, T'aH sro ecJII4 Ha6JlloAarrocrr rn BcTlbl-

rueH oAIdHaI(oBOft aHepl\1pl, To BCe coorBeTCrByIOIqUe lll To_qex pactroJIaIaJIZcE'
r'ra rp;StrKe napaJrJreJILHo IopI{Bo}IraJIb}Iofi oCI4. MeH{Aylreu BelrI4-II,IHe ]g v
uo oupegenen[; (1) coorBercrByer JILIIIIr no.[oil{eHl4e tn-fr T1'Il,r.I4' Taxue -qe-

ilOqHI,I TOrIeH, COOTBeTCTByIOI]{l4e HeCI(OJIt,HI{}{ CaNILINI EIIepII4TIHIJ}I BCIIbIIIIHaI{,

aBropbr l73l u fiprarrr{r{aJr; 3a BarI46 I{pI,IBofr DHepreruqec11o1o cuegrpa. Hpo-
Me roro, crreAyer orN{erl4Tb, qro roqr(rr, coorBercrBylolque car{LIrI 6o;rr,uznr
3Hepru.fiM BCnbImeH I{a pI4C. 3, 4, Iarletor ualr,rfr CTaTI,ICTI4aIeCHIafi BeC, nol)roN{y

Irx rloJrolr{errl4e onpe4eJltrercfr rraI4MeIIee rlaAe}Iirlo. Eclu yqectb Bce arl4 3a}Ie-
aIaHI{rr, To cJre[yer Bar(Jrloql4Tb, tITo HI4 Ira pr{c. 3, 4, lu Ha aHaJIol'l4rIIIbIx rpa-

Sr.rxax, rocrpoeHIII;IX pauee [1, 73], BepxH]olo roqxy 3arl46a HpLIBofi a]IepIe-
TI4IIECHOIO CNEI{TPA YBEPEHIIO OTNIETIITb HE YAAETCfl, T. E. I'I3_3A OTPAHIIqE}IHOC-

Tr4 BpeMeHI{ narpyJrrrpoBarrrz.rr [oHa HeJrbB.rI noJryrll4Tt, I43 Ira6JIIoAeHI4ft oI{eHHy

Z-o*.'-"'Cpotntnue 
etdepeemualeaqufr cnehnlp06 paaLlbLr a6eoA. Ha ptlc. 5, 6 enepre-

Tlrrrecpr{e ctre6Tpbr Bcrrbrrrrex BCex BBeBA, noilyqeHIIbIe AJr-rI IIa6JIIoAeHI4fr B tpo-

ToMerpuqec6r4x cl{creNrax B wU coorBercrBeHHo, HaIIeceHLI Ha oAHy nJrocKocrb,

BAeCb )I{e AaHLI DHepI'eTI4rIeCKIae CIIeHTpbI 8.3. Ir ll;re.aAax I'I OprzOne, nOCTpOeH-

Hbre ltpacHo6a6qeinru u fepm6epron lT4). Ilp:ll paccN.Iorpellllu pllc. 5, ti
yAr4BJrfler orHocr{TeJrr,HaE yBocrb rIoJIocbl, aauunraerror,f SrIeprerl4alecKI4NlI{

ctrer(TpaMrr BBSBA, a6co,trorlrr,re Berrrsr4rrll r(oropr,r\ HaxoA.arc-fl B ArranaSol{e'
LMv :9-. Ho Ha o6racrb x{aJr},rx aHepruft r4r Hrrar(rrx qacror llar(JlaAblBalor
BHaqIITeJIbHoe oIpauldqeuue $oroue'rpuueCHI,Ifi nopor o6Hapy,IieHufl BCtITI-

meH I4 OrpaHI{rIeIIHOCrb BpeMeHI{ narpyJll4poBaI{I'If oTiIeJILHbIX 3Be3A, IIO-

oTOMy yBOCTb IIOJIOCII, SalII4MaCMOfi EHSpIeTI4qSCHI'IN{I4 OneHTpaIIIl sBeBA pa3-

HOfi CBSTuMOCTII, UO-BI4AI4NIOMy, JII4Itrb yI(aBLIBaeT IIa CytrIeCTBOBaHI4e BepxHe-

ro 11pe[eJIa BcrblrtrearHofr antranuocrrr, a rar(]I{e Ha ro, rrro BoBlIo}IiHocrtr{ Ila-
trIux Ha6JrIoAareJrLHLIx cpeAcrB r'IaxoAflTcfl s6tuau sroro npeAeJra'

Cpaattetnt,e nofiLaattlel,teil. c:rcpeemulr,ectiu.t ctLeflttpo(r, itlpedellet[HbLx: c pal
tLbLr;fiotn1ile1lpLluecliur cuutletLir. Ha puc. 7 Couocran;relrbl I{Hl(oHCtt 1.6 tr{ 'r1:
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r4B Ta6il. 4. Brr.rficreHr{e MeroAoM Har{MeHr,r[?rx KBaAparoB noHa3aJro, qro

bu : (0,01 + 0,09) + (1,05 J:0,74b8.
Ornu.Irae coorHorrreHr{r (3) or crarrlcrrdlrecxoro paBerrcrBa

bu -- bs

(3)

(4)

EeauaqfiTeilbr{o,. trooroMy A"Trfi gamueftmzx paccy)rqennft 6ygerrr uctroJrbaoBarb
6onee upocroe paBerrcrno (4). flprua,a, coorBercrByroqafi (4), na puc. 7 npo-
BeAeHa mrpuxonoft ll.nnnefr.

Herpygno Bu4erb, qro EB coorlrortreurrft (2\ n (4) cnepyer oyqeorBoBauze
auuefiuoft KoppeJrffrtrurr Me)fiAy trapaMerpaMtr Bctrbrrrrftrr Ee u E6.,fi,eftcrnurenr-
Eo, B [73] upu corooraBirerrutr MrroroqBerxbrx na6nnAenzfr. 1,10 Bctrr.rmen
y 8 areo4 6rua uaftgeHa crarrroruqeoxa.E r(oppeJrsrlufi

Eu : (L,20 -+ 0,08)26, (5)

oAl4uar(oBar [Jrfl Bcex BBeBA. TaH .r'ro crarlicrflrrecxoe paBeucrno (4), [oJlyt1g11-
Hoe Ha 6oruleu uo o6reuy Marepr4aJre, rro4rBeplr{Aaer Banrroqenue [73] o cy-
tr{ecrBoBaHr{a:.luueiutofi. KoppeJr.Erlur{ Me}n[y [apaMerpaMu Bcnb]mr(r{ Es u 86.

Saeucunocmb nluaaarnelxfl, eH,ep?enxuqecvoel cnenftr,pa lcnblruen onl c6en'Lu-
.Mocn'nt, aaea1ur,. FIa prac. B xpy+nHauv npeAcraBJrer{br ctrenrpaJrr,Hr,re raulexcr,r b
B BaBr4cr{Mocrl4 or a6corrornofi Bertrsrrnbr BBeBAbr. 3gecr,, yqrrrr,rBafl (4),6wr.u
rlcnoJrbaoBaHbr BHaqeHrafl b ua ra6t. 4 n rofi $orolretpuuecnoft crrcreMe, B no-
ropofi 4nr 4anuoft BBea[r,r 6onnrue na6trogeuuft. flpu paccvrorpenuu pmc. B
BaMerHo BoapacraHrde b uo Mepe nepexo[a x cna6r,rM BBeBAaM. Cnnomsas ,nu-
nraa rzao6paxaer BbrrrucJreHHoe ypaBuerrve perpeccrtra, noropoe r,rMeer Br{A

6 : (0,08 -F 0,15) - (0,068 -r 0,012)Mv, (6)

roa{{uquerrr r(oppeJrflqwm r(b, Mv) : 0,8.
B t73l ranlr(e Eoxaaarro cyqecrBoBauue fioppeJraqun (b, My) gilfi- BocbMtr

BBeBA., ua6nroganmuxca Mo{{erroM [38]. Ha6lroAerru.fi [38] sxousr u B Eartry
crarlrcrr[ny u cocraBJrflrcr or(oJro L50/o o,r ee o6qero o6reua, raft rrro o6reu
ua6nrogateabrroro MareptraJra oupeAeJrerrro Aocraroqen, uro6nr yBepeuuo ro-
BopIIrB o peaJrbHocrr{ crarucrl{qecnoft BaBrrcrrMocrtr (6).

Coornomesne (6) oanarraer, sro y BBeBA Merrbmux cBeruMocreft aaepreru-
secRufi crreKTp Bctrblrueft 6onee xpy:rofr: ocrroBHa.fi qacrb BctrhrrtreH r[Meer
gueprzro, 6nuanyro K Mrlrr{trMaJrnnoft; c uepexo4oM n 6o;ree .EpnrrM BBeaAaM
auepreruqecrtzft cuexrp crauoBrrrcs 6onee rroJloruM: pacrer oruoctrTeJrbuoe
qucilo Bctrbrrrrer, arreprl{r .r(oropbrx 6Jruara r( Mal(cuMarruoft.

C p aen en ue cnenrnparLb tlut x un1 enco6 s He p aefil,uqecno ?o cnennxp a u cnennxp a
au,n,oumy7 qcnbuuen. Panee ltyuxenr 146, 771 MeroAoM, alrailorusrrbrM uaJro-
)KeHIroMy, rrccJre4oBaJr crrerrp aMtrJrrrry4 Bctrbrmen, roroprrft s uamux o6o-
SHaqeEIit.Ex BbIrJrflAtrT Tar(:

lnR(Mf):const-Fl[t, (7)

rge M1 - a6conrorHa.fi BBeBAHafl BeJrr4rrr4rra Bctrr,Irlnl4 B MaKcIrMyMe 6necxa,
R(Mf) - 

qacrora Bcnrrrrrrcm c M1) Mf .I1a puc. B KBal{paraMrr rrpe[craB-
JreIrbI rloxaBareJrrl 0 nr" BBeBA paalrr,rx cBerr{r{ocreft. BnrqucJreurde r{oppeJrrr-
rlulr (p, My) noxaaaJrrl, rno

p : (0,90 -F 0,17) + (0,009 -r 0,050)Mv, (B)

r. e. Hopperrr:\ufl (9, IVI ,) npanrr4rrecxr{ orcyrcrByer.. Ilpalrafl, coorBercr-
Bylorqa.E coorHorrrerruro (B) , rra pr4c. B raao6panreHa mrpr4xoBofi rranrzeft. Pac-
cl{orper.rr4e prac. B r4 aHarrr4a coorrromcHr{fi (6) lr (B) lonaanrnaror, -lro pasJrr{-
rll,rfl Me)rqy b u p n o6nactu cta6r,rx BBe3A Fre3uaqureJrrubr, rro oHI{ yBeJrl4rrIt-
BaIOrCfl trO Mepe trepexoAa H frpr{r{M 3Be3AaM.

Hyuxerr [71], 66"t^4a.fi paailrdqrae nafiAennbrx uM ctrenrpaJrr,Hr,rx rruAer(-
coB r,r rrHAer(coB, onpeAeJreHHrrrx paHee fepru6eprou Itl nJIq rrerr,rpex aBeB[,
yTBeplI{AaeT, qTo oHo flBJIfieTC.s JII4IIr, CJIe[CTBtreN{ HerrOJrIlOTbI Ua6nrOAate,nr-
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8.
Puc. 7 , Cpannenl.re ciler{rllaJrr,nbrx r.rrrAer(coB,
BUU
HoMepa y roqeH coorBercrByror lroMepalr ra6r. 2

Puc. 8. 3aruculrocrr, cnexTpaJrbrrrrx luAencoB DHeprcruqecnoro clerTpa ncnunren &

(veprxe xpymnr) rr cfiertrpa Mar{c]rn{aJrbuhrx cncrr'r}rocrcii ncnnuren p (cneulre xna4parr,r)
ot a6co.lrotlot ro.lrrq rr rrsr 3BcuALr

Plrc. 9. 3agr.rcr.rrrrocrr, crrexTpaJrrrHrrTti rruAer{coB D ot .trrc;ra BCrrLrrrrefi, BaperlrcrplrpoBaEnr,rx
v ,4auHoii 3Beir1rn

Irblx Aarrurrx It]. AeficrBureJrEHo, rrpu ilrarroNr no.lruqecrBe ua6.irrogenufi 6yqyr
Baperr{crprlpoBarrrl cpaBHrrre"rrbno cna6r,re BcrrbrrtrHr rl Moirtuo nocrpo}ITr, grlep-
reru.recHuft c[exTp roJrbr(o s o6racru aneprufi, r4e ua6.nrogaerc.E (aaBaJI))

eHepreruqecnoro crrenrpa. B eroM cryqae, fiaH Moi-I{Ho Brrgerr, ua puc. 3, 4,
Mr,r noJryrrr4M r4cnaxreHrlrrft, cilurtrxom Hpyrofi cuer(rp. flo ntepe yBeJrI{qeHI,r-s
o6teua ua6rro4arenr,Horo rrarepr{aJra rr pacrulrpetttrfi frfiafiaaoua anepruii
3 aperucTprrpoBarrrrbrx BcrrbrrrreK Moir{Ho yBepeHHee Bbl[eJr.fl rb IreucHa}I(eHHy Io
o6ractn cle(rpa. floerouy ecilu paaJrtrrrlrfi tronaaareJreft b, 0 y paBIrLIx
BBeBA CBflSarrr,r JII4mr, C HeAOCTaTOSULTM O6te,MOU na6"UrOAareJlbIrOrO MaTeplraJl a
y Her(oTopr,rx 3Be3A, To c yBeruqeHrreL{ suc.[a saperrrc'rp\lpoBarl]Ihrx BctrblmeH
BeJrraqlrrrr;r b 6ygyr pacrrlt ra upu6nramarbc-E K cBoelry r4crrdr'ruoMy alraqerrI4Io.

FIa puc. 9 uo 4auur,ru ra6"n. 4 upe4cranrer{a BaBr{crrNrocrr, b or qrltcJra Bctrbl-
rtrex n, uctroJrEByeMr,rx trpr4 Haxolr{Aer{Idrn BaBucr{Mocru (2),[.rr.s na6;rrro[euuft
n {orouerprrqecxr4x crrcreMax B u U. Paccnorpenfie p:zc. 9, a ranxe Bblsuc.te-
nue xoo{{zrJr{errroB r(opllerrflrtrr{a r(nB, bu) u r(nrt, by), roroprte or(asaJrlrcb
paBr{brMr{ 0,38 u 0,40, uoxaabrBaror, rrro KorrlqecrBo Baper[crpr{poBar{Hbrx
BCrIbrItreH IIe OI{aSr,IBaeT Cr4CTe}IaTr,rqeCHOrO BJII{.EHr4fi Ha OtrpeAeJI.fleMyIO B0JII4-
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qI{Hy lr, r. e. o6r,eM ;1aurl,rx 'ra6rr, 4 qna xaxrqoit BBeBI(bl /Iocraroqeu, .rro6bt
BrIAeJTI{rr, Heucxan{erruyro o6nacrb cneHrpa. floarouy paBilr4qufl uoxaearerefi
b y paanux BBeBA r{ r4x orJrr,rrrr4.fl or rror(a3arenefi p peflJrr,HrJ.

Paerr.ruufl crrenrpaJrbHbrx r,rHAeHCoa b u p Bepoflrr{o cB.EBaHbr c ua6.nrc4a-
elrblM yBeJrI{rlerrIreN{ [oJrr4 MeA.rrer{HEIx BCtrbrIrIeH y 6onee apHux BBeBA, o r(oro-
poM IoBoplIJrocL BLIure. flefrCrnrarenb]ro, IIpIl ueg.rreuuOfi BgrIbIItrHe, eCJrI{ oHa
r{Meer ry il{e aMmrlrrygy, rrro rr 6rrcrpax Bctrrrrrrrxa, Drreprr4u BbrAeJrflercrr
6o,nsme. Tax uro, ecJrr4 y BBeBA pa3HrJx cBerr,rMocrefi ograuaHoB troxaaareJrr,
crrexrpa cBerr4r\focrejt scnbnuer p, r:o noxaaareJrr4 cnenTpa arreprrafr b y urax
AoJrlr{Hr,r orrrrqarE,c.E B rar(or{ rraflpaBJreHrria: y 6onee _flpr(r{x BBeBA 6yAer Br,rltre
orl{ocr{TeJILHoe sl,Icro BcrIbIIIreH c 6onr,rurau srreproBE]AeJrerrr4eM. Itoppentrqlln
(6) orpaxtaer r4MelrHo ary o?r{r4AaeMyro Haprr{r{y.

1r. Cynruapuoe uaJryqeHrre Bcrrbrrfier(

Meport BCtrLlruesuofi axrunuocrra BoeBAbI N{o}fier cJry}r{r{Trr ycpeA}reHrrag no
rlpeNreHrr Morr{rrocrb ulrry.uelr'ut{ Bcrrbrrrren BBeBAr,r E (apr . 

"-t). Ecrra csrr-
1'&T8,, t11s ElleprcTlllsecxrzfr cneH'lp tscflbrrrre( Ro BceM Arzaua3orre aHeprrdr{ oT
z,ra* llo Er1i11 npe,(cTaBJrfleTc.s eAI,IHofi cTetrelrrrofi SaBl{czMocTuo (2), ro

- E #: ro* (*) (al,;l - al,;l) rpr, b + L,

,t':i lO,, .21]| IE ",,,i,x ) ,,p, b l.' \ " /r,nin I ,

I4a panencrna (9) cJleAyer, rrro trpr4 b < 1" 6otrr,urrafi B(JraA n E snoc.trn
Bcrn,rmxtr c aueprraefr, 6nuaxoft H Z,rn*, tpn b j> 1 ocuonuyro AoJrro B cyMMap-
nofr aneprr,ru cocraBJrflIor Bctrbrlrxr4 c arreprueft, 6nraanofi x Eroin. Tan sro
y c.rra6r,rx Bcrrbrxr{Baror{r4x 3Be3A ocHoBr{yro AoJrro B cyMMapuyrc gHepfr4ro,
i4aJryqaeMylo BctrbIIrIHaN{I4, Br{oc-rrr qacrErer rro }raJroMontrrrbre ncrtrruxr,r. llo
Nrepe trepexoAa H flpnrrM BBeBAaM pacrer AoJrfl, Brrocrrlrafl B E pe4nranau, no
MOIr{}IrrlMI4 B CII6IUIH aN{I{.

.llocxorrHy rrHrerpaJr (9) xoireuurrli, ar.raueuue E,,r.,* 4oJrrr{uo 6r,rrr, KoHe.r-
lrbllt, a .E1ni11 orJrlr{Irbl}{ or IryJLs. I{o, Han 6lrno roxagarro Bbl11re, r4lrerorqr{ecs
ua6.nroAerrrafl lre Aalor BoBMolIiIIocrr,r orrpeleJlrarr, 4eficrnrrreJrbrrlre BHarreglrfl
npoAeJrr;rrblx aneprufi tscIIbrIIreH /,nar ff .E,ri,,. floarolry B r(aqecrBe fiepBoro
nprz6nranrerrufl BbItrI4cJrI{lr no (roprryre (9) Berr4rrl{Hy [i r.pu rex Biraqe]rr,rflx
Zn,r* r{ Zy1;11, noroprre qeiict'nlrreJrbr.ro rra6.nrogarorcfl y BBeBAr,t E$nr, Zl|,i,
(a,ra ana.renrdrr Aarrbr n 'r'a6;r..1r B nntom r4 IIeB.sroM cron6qax). SHaueH[s E-B
cr{creMe IJ w U, Blrrrr4cJreHtirtlo n rra6rto[aerrorr ArratraSo]re eneprrzfr 60, 4aunr
no nropoii u .rerseproii Ho"rrorrRe ,ra6;r. 5. Houepa eneag ra6r. 5 coornercney-
Ior r{oMepam ra6t. 2.

Pacclrorpram, HaK BJIalrror Heotrpe[eJrer]rrocrra, cB.sBauHr{e c orcyrcrBI4eM
ran$oplraqrau o6 vcrm:uurrx BrrarreHrdrrx npeAeJrbrrrrx aHeprnft Bonlrurex, Ha or-
Jrl4rrue trlcrr{H}rr,Ix anaqeHlafi B€Jrl4rrtr{rrbl E or. <ua6;nloAaeM6lx) e0. l4a panen-
olsri (9) cJreAyer

ai;| - zi;i b++1,
(89.u")'-o - (2,t ,,,)'-'

(10)

(e)

14rnax

E: \
Emin

E
AF

(a lg (E-^*/E-1r1L- n_pr4 b-7..6D Ig (E,onaxirlnin)

Coornonrerrze (10) uoxagbrBaer, qro trpu b < 1, BirE.EEtre Heonpe[eJrerruoc-
Trr, cB.saaErroft cE*i,., Ha orrromeu]ae ElEo trpege6pemtrMo MaJIo, frprrb > 1,
nao6opor, Molr(Eo upeue6peur BJrfl.surreu HeotrpeAeJreHrrocru, cnaaa"n-ofr c ^Eru*,



I,Ia oTHoItreIIVE ,6 IEO. Tax .ITo AJI,I RpKI,Ix B. IJ., y l(oTopblx CIIeKTpaJIbI{bIfr
raH[eKc b < l, oqeHr(a 60 uonyuaercfl SaHrraieuuoft uo cpaBHeHuro c ytcrri:F'-

rtoft Benr4sfllnofi.8 B oclloBrlolr Ba cqer rrorepl,I caNrLIx cr4JrbHblx, Ho peAnux
BCtrbr[eK, noTopble BHocflr ocrroBr'ror1 Br(JraA B BeJ]r{qrlHy E, uo nepoaTrrocTb.
o6napynienu.s noropblx [pr{ He6oJrb[rorr Bpe]rer{rr rrarpyJlr,rpoBaur4fl rreBerru-
xa. ,{pyruur{ cJroBaMr4, ocHoBHafl HeorrpeAeJreHr{ocrr, BeJrrrcr4Hbl E y r,pr<ux
BBeBI cB.EBaHa c orpau[rrerrHocrblo Bper'reHr{ rrarpyJrl4poBawmn. lrlt c"na6r,tx
B. 3., y KOTOpLIX b > l, OCHOBrrafl rIpUSUHa, 3ar{r4ir{arctr{aa oqenxy E, -rrorepfl c.na6rrx Bcrrl{rrrex, Drreprl{fl r(oropLIx 6,rrlsna H Zmin. lloarouy 4na
cra6brx B. B. HeonpeAeJleHr{ocrr, Berrllqr4nr,I E csfleana B ocHoBHoM c {oroner-
ptrqecfir,rM rloporoNr o6napyxienrrfl Bcrlblmex.

Ta6nrqa 5

I
2

J

4

5

f)

7

8

I
10

11,

L2
13

L4
15

16

l7
18

19

20

21

27.7+0 2

28,0 0,1
27,7 0,1
27,1 0,1
27 ,6 0,3

27,6 0,2
27,4 0,2

28,0 0 ,2
27 ,4 0,1
27,4 0,1
28,0 0,2

25,4 0,2
25,5 0,2

26,6 0,3
25,5 0,2

29.0+0 - 6

29,3 0,5
28,5 0,4,
28,0 0,6
29,0 0,8

28,3 0,1,
28,6 0,5

29,0 0,6
27,7 0,5
28,2 0,4
28,4 0 ,7

26,6 1,0
26,1 0,4,

28,2 0,7
26,5 0,8

27,8+0,3
28,2 0,2

26,t'l0,6

27 ,5 0,1
27 ,7 0,3
27,6 0,1,
27 ,7 0,2
27 ,3 0,3

27 ,2 0,/n
26,9 0,5

26,3 0,3
27,L 0,5
26,8 0,2
25,8 0,3

28,8+1 ,0
29,4 0,4

28,9 { ,8

28,3 0,5
29,3 0,8
28, I 0,8
28,0 0,6
27,9 0,8

27 ,6 1,2
28,5 L,L

27,6 0,8
27 ,4 1,4
27,3 0,6
25,0 1,0

Oupegenranr B KaarecrBe Broporo trpll6flllirreHllfl auaseHue E n cne4yloulr{x
npeArroJrolr{eHlrflx o BeJII{.urHax zn.,o* r/I E,r.,i,,. Ilplalte,lr, qro l\rfl Bcex 3Be3[
B,nn* :3 r 1036 epr, BTa Berr,rsrrHa coorBercrByer SHeprarz caMLrx cIdJIbgblx
BorlbrrtreK, r(oropble Saperr4crprrpoBaHLr trpr{ [JrI{TeJILHbIx soTorpa6u'IecHux
Ha6rlogeurr.sx B. B. n flneagax. Itax iloxaaaJrr,I I{ccJIeAoBaHus [75], aHepre-
rr4qecxze ctrer(rpbr B. 3. B I]ne.sAax (cM. puc. 3) upocruparorcq Ao sroro 3Ha-
arelrr4fl egeprr{r4, coxpa}rfrfr cretreHHofi xapaKTep c rror(aBareJreM cretrenIr, 1ilfi'g'
I{I4M n COOrBerCTByroqr4Nl Belusr4HaDr y ts. 3. n OHpecrnocru colHIIa. 3a B*;n
npulvleM Br.raqerrtre 2 X 1027 Bpr, coorRercrtsyloq,ee DI{epII4I{ caMLIx CJra6LIx

BCIII{UeH7 Har(r4e TOJrr,Ho yAaerc,s saperl4crpI{poBarb trpI4 3Jler(TpOd)oroyetpr-
qecrlrx rra6rrloAer{I4sx cauor,i crra6oi uB ueaeclHrrx s. a. CN Leo [38] . Snaqe-
rlufl E 1 Bbrql4cJreHrlr,Ie B Drllx npeAeJlax 6" , tp:r-segel.Ilr B Tperbefi I,r qerBep-
rofi Hororrne ra6[. 5. ,(zcnepcl4u BelI{qr4H 60 v Z'" B ra6Jr' 5 o6ycnor"neurr
Ar40rrepc[flMr4 trapaMerpoB q, lr b, xoropnre AaHbI B ra6II 4._

Ha prac. 70,-a,6 rzao6pautenrr aisucuv.ocru 3 or Mv. Paccuotpeune
pldc. t0 u ra6[. 4 uoxaar,Inaer, qro Sororletpnuecgl4fi rlopor o6riapymeurar
BCtrbImeH I4 OrpaHI4qeHHOCTb BpeN{eIII{t IIaTpyJIIIpOBaIII4fl MOryT IIpI{BOCTI4 K 3a-
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Puc. 10. 3as[c[Mocrb ycpegncHnoi.i rro BpcrroHr,r oucl]rr,rr{ rraJryqcrrrrfi Bcrrbrurem or a6co-
rrotnoft BeJlrrrrr{rrrl BBeBAT,I

a - naomogeuua n $orouerplrqecrorlt clrcrenc B, 6 - uaorroEeHufl n $orolrerpuuecHort cucreMe U.
Itpyxxu coorBercrDylor BeJllrqrrHai\t 60, rnagparsr 6e. Ulrpuxonaa JrlrIIIrt{ - BaBuorrMoorb BepxHeno,
rpegerra lle 6e) or My

uzxenuofi or{eufie 80, xoropar Mo)r(er B r{efioropErx cilyqaflx orJruqarbcfl or
peanrnofi Ha olurr-ABa tropfl[r(a Befiuquuhr. Heoupenereuuocrb ana.reHrg E
trpuMeprro raxoft fi(e Beiluqurrbr, raa Ea puc. 10, orueuaror z asroprr [73].
Saueruu, rrro paaJrurrue Mer*(Ay E0 z E" ua puc. 7.0, a,6, nan rr cJIeIoBaJro
oxtularb, ooo6ouuo BeJrEfio 4ua nau6onee flpr(ux n. a., ua6lrc[aBmuxcfi rre*
IrpoloJrlruteJrbrroe BpeM.fi, rrocfionbmy AJr.ff Hux trorep.s Bctrbrrnex c anepruefi,
6ruamoft R Eru*, oco6enno cyqecrBeurra. ,{nr Aocraroquo troJrrro uBJrqeHHErx
o6rexron, rar(ux, xar UV Cet, YZ CMi, EV Lac, AD Leo, aro orrtrqre co-
cTaBJIfieT lrpEMeptro troJltrop.EAKa BeJlurrr{rrbr.

E ygervr r garruefimeM xapar(repuaoBarb BctrErrrrequyro ar(ruBHocrb BBeBAhx
seilusuuoft E', xoropaa, [o-BI4AuMoMy, .EBJr.Eerc.n rysmun upu6rzxteu[el&
x 6, ueu oqeuxa Eo.

Paccuarpurafr pnc. 10, rrontuo orMerurb cucreMaruqecxoe tra4ewne 1g E'
Iro Mepe uepexo4a x cna6rrnn sBeBAaM. O4uaro cJrelyer uMerb B BtrAy, qro
BAec_b peaJrbua roJrr,Ko Bepxuflff rpauur{a BaBrrcuMocru (lg E, My), tycrora
a o6racrz MaJrErx 6 y sneag Bbrconrrx cBeruMocreft ce.flaaua c yBertrrreHrteM
{o'touerpzuecxoro tropora o6uapyxerur.E Bcrrbrtrren y arux BBeBA. Iloarorry
uafigenuar aBropaMu [74] xoppenaqux (lgE, Mv) B BHastrreilrnoft creuerra
orflroqeHa cerexqzeft ua6nrogenzfi. tr{a paccuorpeHlrfl prac. 10 Mo}nHo Jrlrrtrb
yrBep)r(Aarb, gro Bepxur,rft npege;r ycpe4rreuuoft no npeueHrr aueprun trlJry-
qeuu.fi BctrErmen tragaer rro Mepe ilepexoAa r cna6uu BBeB[aM. 3To coorser-
crByer troilyrrer{HbrM parree peayJrbraraw 146,69, 751, Koropbre B paauhrx ac-
uexrax yr(asbrBaror Ea tra4errue Bepxuero flpegeJra a6corrornoro ypoBrr.fl
BcubrmeqHoft axruaHocrrr troMepe trepexo[a r( BBeBAaM szanofi cBerlirMocTlr.

Ha pzc. 10 gaszcuMocrb Bepxuero trpeAeira \gE" - [lg6]ri. or Mv rrpo-
BeAeEa rra rJrag mrpzxonoft ll.nla:uefr.. Momuo BaMerrrrb, rrro pocr [lg8Jri,
c yBeruqenu eM cBeruMocrrr BBeBAhr ocragaBJrrrB ae.tcs" s1ilmau My : L0 -+ 77*.
Bepoarno, ETo cBuAereJrbcrByer o cyqecrBoBarruu Mar(cuMyMa BepxHero trpe-
ge,n-a a6coarornoro ypoBu.fl BctrBrmesnoft axrrasHocrtr y BBeaA s6ruau Mv-:
"= B -i- 9''.
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5. Bn.ral Bcrbrlrren BBeBA rrrra UY Kura
B faraKTurlecKoe Ir3JryrreH[e

Srea4rr ruua I-lV ltrara - canrrrfi rrHoro.rucreuHrrfi rr4u rreper'{eHHbrx
BBeBA, rrpucyrcrByroquft Bo Bcex r]rrrax BBeaArroro ]raceJreHr{.4, I{ BcTIrIIUnI{
Ha arnx BBe3Aax - carroe pacnpocrparreHlroe ilpoflBJrenrte anea4rroft rrecra-
qrrorrapnocrrz s falaHu4xe, floarorry BI{JraA Bcrrbrrrren BBoBA rralra UV Ftrara
B raJrar{Tuqecnoe noJIe npeAcraBJrfler rrecorrnennr,rit actporl,raazvecnzrt un-
repec.

Panee [76] qrfl orrpeAeJreHr4fl rrpocrparrcrneuuofi cBerI4rrocrlz Bcruuren
BBeBA rr4na LIV Hura B olrltqecxoll Ar4arlaaoue Lt (apr.c-t.nc-3) 6nt;ra nc-
rroJrbBoBarra BBeB4a YZ CN4i r{ar{ DraJIorr BcrrbrrleqHofi axrunnocrtr{, anTtr{BHocrb
OCTaJIbIILIX SBeBA XapaI{TepI43OBa.r-raob OTHOUIe}II4e}I yCpeAIJeHIILIX nO npel{eilz
ar.reprrafi lra6rrogaeulrx Bctrbrrrrert Ha arr4x BBeBAax r4 Ha araJroHnofi aHea4e.
Iipra arorr, o4rrano, rre yqr4Tr,ttsaJrocb, arro cylrr{apFroe Bpe}rfl narpyJrl{poBalrr{fl
I{, cJreAoBare;rbHo, ua6lro4aeubre Ar,ranaBonnr arreprrzfi BcIrbrIUeH 1' uccne4yeuofi
BBeBI(br 14 y araJloHnofi urror4a cr4JIr,IIo paBJIrIaraJII,Icb. 14B-Ba aroro, riax 6r,uo
tronaBar{o Bbrlrre, oqenr(a rra6JrroAaerroro ypoBrrfl Rcnr,rrueqIrofi aI{TI4BIIocrrl
BBeBAbr N{o}riel' 6r,rrr, cyrqecrBer{Ho BaHr4}fieHa. 3to o6ctonreJlbcrBo Bac'raB-
Jrfler trepecr{orperl oqeuny [761.

Onpe4e,nl,rlr [o 71aurrr,rxr ra6,l. 5 ypoBe]rb BctrLrrrreqlloft axTranuocru ilJrtr

<<ope4rrefr> Bcrrbrxr4Barorlefi anea4r,r E" : +, r4e Iy' - qrrcro BB.BA B ra6,r. 5.

Y.rurnrsafl crarrrcrr4rrecFioe coorrroilrelrrze (5), uaxo4Iau

E"u,r, - 5 x 1028 apr'c-1. (1r)

flpocrparrcrrelrr{afl n,rrorr{ocrb BBeBA rr4tra UV l{ura B or{pecrHocru Conn-
qa D (nc-3) ro Aaur.rbrr{ [76,77] cocraBJrfer 0,055 nc-3, noarorly ilpocrpallcr-
Belrrrafl cBerr4Mocrb BCrrbrruex BneBA Tr4ria UV Itrara ts oHpecrllocru Co.nurtra

LL,u : E,,,nD : 3 r 1o'71t,5 apr. c-1'rc-3 (12)

Vnaaannas u (12) rreolpeAeJreHlroct, orleHr{r{ L! cnaaasa c rIeoupeAeJIeII-
rrocrbro oqeuon 6' g:r,n orAeJrbrrbrx BBeBA, o6yc.rron,;reurrofi ueguartl4eM rrcrr{I.I-
HI,IX BeJII4qI4H rrpeAeJIbHbIX 3Heprl4ft SCUbrrUeH.

Oqerrna (12) npeaocxoAr4r npelr{Hroro oqeury [76] sa IIopflAo]t BeJlr4srrHbl.
3ro sacraeJrfler trepecrlorperb peayJlr,rar [16], rle oqeIIIta [76] 6rrna ucnoJlb-
BoBarra AJr.s olpe/Ie"[e]Irlfl IlItJraAa BBeBAHbIx BcrIbIIxeIi n 4u{{yanoe I,ISyqeHI're
Ianan:ruHu ts r,Iflrnor{ peIlrreHe (0,45-0,8 ItaIS). SarreltlaB B paccy}r{Aelrllflx
[16] npentnrolo oqellny [76] ua lroBy]o (12), upnxoAI4M It RrIBoAy, trro rl4rloreBa
o perrramlqeM Br{JraAe B.B. B 4ra{Syanrrfr penrre}IoBcxzii: raraxruuecrrzfr rfou
IIOIyqaer cepl)e3I{yIo troAAep}I{Ity.

Aatop 6"naro11apen P. tr. lepru6epry Ba rlocro.qHlroe Bulzlrar{ue n pa6ote
ll NI. Po4ouo u C. Etpncra"rrbAr4 Ba npelocraBJrerrr4e na6nro4are.nblloro NlareprraJra

Ao otry6rrnHoBaHru fl.

22 texa6ps 1.977 r.
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AnAAEM14fl. HAY}I CCCP

I4 3 B E C T I4 fl II P bI M C II O fi A C T P O (D ],d 3 II I{ E C IT O fi O E C E P B A T O P IT I{
Tou LX, 1979 r.

AECOJITTHAf
CIEHTPOOOTOMETPTTfl yrJrEpOAHbrX 3BE3[

B. trI.Eypnaruen

flporenerrr a6corrotsr,re cnerrpo{ororuerpr.lcecfi14e ua6nrogeuux Bocr,Mr{ xoJro[Er,rx
yurepoAubrx BBeBA B Ar{arra3oEe 4400-7550 { c paapenreurreM or(orro 30 .{. I{parxo o6cyx-
nalorcfi Henoropble oco6errlocrn cler{TpoB grr.ix BBeBA.

ABSOLUTE SPECTROPHOTOI\,IETRY OF CARBON STARS, l:y V. I. Burna-
shor-,- Absolute energy distributions inthe spectra of eishl cool carbon starshave been
obtained. The spectral region is 4400-7550 .r. The resolution 30 ,.\. Brief discussion of
some spectral leatures is given.

Hecuorpn Ha 6oJrE,Irroe qrrcJro cler{rpaJrbnr{x u rporouerpnrrecxr,rx Ha-
6uro4euufi rro BAHr{x yrrre p oAHr,rx BB e BA, [aHHr,rx o 6 a 6co.n rornoM p actr peAeJreHr{r4

SHeprrrr4 B r4x cfrenTpax, oco6eruro B Rr{Ar4r[oM Atranaso]re AJru]r BoJrrr, Ao crrx
IIOp rreN{r.roro. flepBbre rra6JrroAer.ruE c trorroqbro +oTooreHTpr4rrecnoro cIIeHT-
por{erpa 6r,r,[ra s],rnoJrHeHbr @y4rHurofi [1] 6es npoBeAeHI4fl a6conroruofi na-
ru6poBnr4 r{ r4cnoJrbBoBaJrucb r4}r Arrfl rrarrecrBe}r}loft xnaccraSr4narlrrlr. B no-
cJreArrr4e rogrr a6corrorHafl ctreKTpo$oTolrerpr4.fl ylJrepoAHr,rx sBeBA BbrrloJrrrefla
Oeerr c coaBropaMr4 [2,3] c paaperxeur{el{ oxoJro 20 A e Ar4atrasoHe or 4000
to 7000 A, a Arrfl rpex BBeBA ao lt 000 A c paapeureuuer{ 40 A.Ilwu yna-
SaHLI IOJIOXeIII4fI CIeHTpaIIE,HIJX yqaCTItOB, IIaI4NIeIIee IIOARep?fieHIIr,rX 6len-
Ar4poBaHI4Io, a raxlrie yqacrnu. trplrroAlrr,re AJr.fI oqeHHI{ It}rreflcl4Brrocrefi no-
.roc C2, 12CN, 13CN.

A6corrorsue cnexrpo{oroNrerpr,rqecr{r4e rra6JrloAe}ri4fl Boclrrl4 yrJIepoA}rr,rx
BBe3A rrpoBeAerrbr c rror\rotrIbro cHarrr4 pyroqero cilexrpoiforouerpa C@-68 14-6),
ycraEroBJrerrrroro rra 20-cnr xaccerperroBcnoN{TeJrecHorre. cHanzponaHI4e rrpor4B-
BoArrJrocb B crrexrpaJrblroxr tr{rrrepBaJre 4400-7550 A c paaperuorrr4e}{ onoJro
30 A. 9acrE, ira6rloAerrzfi, orriocRqr4xcfl n 1973 r., cAeJralla n rIrz.nrz, rla craH-
qzrx Yaynr,rJrorra u JIn-flertrie'ra, ocraJrbrrr,re rra6JrroAelrr4.s BbrtroJrrrerrbr B

I{puucrtoft acrpo+r4ar4secxofi o6cepuaropufl. y.rer ar}roc$ep}rofi ancrzirnqura,
a6co:rrorHa.a narra6ponrta rpor{BBoAr4Jrr{cb r\{eroAolr rpyrr4alrenta.nr,nofi crrexT-
potforouerpraz, paBpa6oraHnr,rnr B. B. Ilraxonosbrrr 17) Id rrpr{lrerr.EBml{Nfcfl
rrpr4 coaAarrlrrr r{araJroroB a6corrorHoro pactrpeAeJrerrr,rfl Dr{eprlrl4 B ctrel{Tpax
305 roxturrx BBeBA [B] u 50 cenepnux [9]. B Ha.recrse a6conlorrmrx crarrAaproB
6rr.rrra rzcuonbBoBarrbr BBeBAbr 0 Ara, 6 Aqr, aPeg, p Tau, pacnpeAeJrerrrre
aHeprr4r{ B cileHrpax r(oropbrx B3flro r{3 yHasaFrHLrx naraJroroB [8, 9].

'f a6;rruqa coACplr{r{T ocrroBubre AaHHEre o Ha6rroAaBrrr\t xc.E yrJrepoAtrlrx
gBeBAax. B nepnr,rx rpex noJror'rnax yr(aBaHr,r Hor{ep, }ra3BaHI4e }I cnoHTp&JrL-
nr,rft mnacc no HaraJrory BS [10], B cr(o6Hax nprrBeAeHbr cleItrpaJILHLIe IIJIac-
cBr, onpeAeJreHlrr,re Pr,rucpolr [11J. .(anee yr{aBarrbr trzcro na6rro4errrnfi xax4ofi
BBeBAr,r r4 Aarr,r, HorAa or.rrd 6EUrr4 BbrrroJrrreHr,r. Ham4oe r.ra6JlroAeHlle npeAcraB-
rfler co6or; cpeAHee r{B AByx uilr.r qerDrpex cHarrr4poBalrzfi ctrer(rpa. Illecrafl
rtoJIoHHa coAeplnrrr BHarreFrr,tE T()1 ro AaHHE'rM Ha6[IoAeEVft a uuSpanpacuofi
,o6racr:ra crexrpa [72, 13].
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Ha puc. 1 upr,rno4ratc, pacrpeAeJrerrr4e o,eprr4r, c maror,r 25 L 4,a Halr{Aoft
SBeBALr' cpellriee IIo ncell coBoltytrIlocrr4 na6JrloAeHr4fi. fIo ocr4 opAr{rrar orJro-lr{errbr Brrarrerrraa 1g E (}") + corrst, r\e E (r,) orrpaxrerro B apr.Lrt."or-r, or-Hecerrubrx n rri{repBaJry I{Jrl1rr lonrr 1 cu. Macru'ra6 ynaaau s rerofi BepxHefiqacrI4 pucyHr{a. Cnpana }Ja pl{cyItr{e, or{oJro HaBBarrr4.E BBeBAbr, yr(a3arro Brra-qEIII4E HYJIb-IIVEI{TA UII{AJII,I OP/{I,IIIAT AJI.A IAilHOfi 3BE3AI{. CPEAUNTT AI,ICIIEPCUSOAHOTO HA6TIOAEHZ'I, B ITOTOPYIO BXOA,IIT HAIT OMI46IT' 

"6,,O4"'II,Ij{, 
TAH fipacxo}frAeHr4fl, BrJsBr-lrrrrrrre trepcareHrrocrr,ro ,3Bg3A, gna lg E (1") coctaBJrfle;

Q01r n rlrrcpBarrc 4300-5300A r,r onono 0,02';'#;;p;?; 5300_7500 A.,(rra nnnrocrpar{rr4 BJrr...rrrrurr {narauecnor? repelrerrrrocri-ruurg Ea [oJryrre,-
HHC pe3yJl'Tarbrr trpmnoAlrNflrre ria pl4rc. l, gttx AByx r4B rrr4x, u Hya r,r l9 psc,
IIocTpOerlbl npr.IBrrle 6JrecHa_^s Crrer{TpaJIbHBrx yrlacTHaX, cooTBeTcTByrotr{r{x
fi B a sr4nolrrrrr{yyMy (puc. 2) . H axr4uft ripyrx ox rra 

-pr.cyn*e rrp.AcraB Jrrrer oAr{oua6;rro4en,re' cocrorrqee, HaH y*a,arro Br;rrre, 
"u 

i-4;;il;porurrzft cuexrpaBBeBAbr. I{a puc. 2 ynaaaurr outul*u cpeAHero. 4", y"iurr,oo ctrer{rpa,
COOTRETCTBYIOtrII{X MOJIEITYJIflP}IEIM IIOJIOCA1\4, OrUr,r6rtrA B IIOJITOPA-ABA PAsA6o"qbme. l]prz nrruzclrerrvm cpe{,,ero pac[peAeJrerrr4.rr a]reprr^r4 B crre*rpe,
trPIIBO/TI4IIOTO IIA DI4C, 7, PNN 19 PSC Bs.gTIrI AAIIHI,IE, OTIIOC.grqI4EC.fi TOJI6ITO H1974 r.

(Deeu c coaBropaxrn [3] 6r,rlr BBeAerr rdrrAer{c

(57-68) --2-', 
F\(5710)

r;,9 J; (6780) '
xapaHrepr4syrcqufi pactrpeAeJrelrr4e errepfzr( B Horrrr4Hyyr,re, E r4rrAer(c ArrfrroJrochr Csaua

c,: - 2,51* f'1::l9l- 1, \. (5710)

..,{"ra couocraBJlerrr4.tr Hartrr4x Aa'r.rbrx c Aarrr{brMr4 [3] z oupe4 erre,uq r{Bero-roft reuueparyprJ Bbrqr4cJr.sJrzcb rauAencbr
(57 - 68)ooo : tsE (67b0) - tgE (5700),

(C,)x.4o : te4 (5700) - tg? (5625),

1gE(6875) -ts4 (5700).

conocranneHze rroRaSaJro HenJroxoe corJracze cr-mugexcon (nau60nrmee

B:.:.:Tff:"i!^9-,9i) T4 BHasr4remnoe (4o 0,15) paanznze urae*c'o, 1Si_Oti).dro pacxo;I{Ae,,rrc' [o-BI4Ar4MoNty, B nepByro oqepeAb Bbr,Ba]ro pa,rzqueMB CtreHTIlaJrEHr,rx paSperrreHr4.frx, a raHlr{e srzazuecxorz [epeMeuHocrbro 3Be3A.
2 !488. H1lr,rMcnoji o6cepBaroll[il, r. LX

BS 3eeaga Aara T ef.
'ut:

--.-57u0/6750 | 5?00/c8?r
I
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AnAAEMTIfl. HAYH CCCP

}I 3BECTIjfr. I{PbI}TCHOfi ACTPOOI,I 314tI
Tou LX, 1979 r.

EC}tOtrt OB CEP BATOP I{ II

PEBynbTATbI I4ByqEHUfl CIIEHTPOB Be_BBEBI
B IJJII4}ITHEIiT IIHOPAHPAC}IOIN OEJIACTIl

B. II. Matanyrreurio, A. f. Il{ep6arior

I-Ia ocnonanr.rr.r clei{TporpaMtf, fioryrreuHtrrx c Ar{cflepc:,lei 4g A/MM, r.r3y.1g[br crrer{Tphr
16 Be-cneag s 6runrneii ur$parpacuoi,i o6;racrr,r. flo ,rl.rulrslr [orJrorqeurnfi ,u{paxpacrroro
rpi'Ilnera Ca II ralllen ctrel{rpaJrrrrrIii nnacc GB III BroprarrEoro fior{r1ogetrra y ( Tau.fIo nragy cler(rpoB na6;rroganmr.recrr BBe3trIr,r paBAeJre[br Ea rpr, rpylrrbr: BBeBAhrc cr'rJrLHI;IMr'I flatrleEoRcl{I'IMtrr Jrr1r174fill[t4 rIOrJro]I{eHI{.g, 3Be3Ar,r, I4Merc[Irre cJro]r{EBIe a6cop6-
IIr4orIEo-BMr''lccrloEHbre r(oETypBr lr'rrrart rrarr,rlr{,a r{ BoAopoAa, rr BBeBAr,r c aMrrccrroEgr,rl{rr
JIrrHrr.flllrr. floraaaro, qro r4r]Tcrrcr.rBrrocTl DMr,rcc]Ir4 B JIr4HrrEx lrn{paxpacroro rpr,rrrJrgTa
Ca II onpe4elrnerctr rer\rfleparypofi roa6l,E1p1srrg o6ono.rex, ,u ,uro"r"fl fip_rrMbrrr rr oArro-
BHaqEETM cJreAcrBrreM gnoiic:rnennocru Be_anea4.

RESUI,TS O]I TIIE SPECTRAL OBSERVATIONS OF BE STARS IN THE NEAR
INFRARED, byV' P. Malanushertko antlA. G. Shcherbakou.- On Lhc 48 A/rnm spectro-
gr"amms the ncar-infrared spectra of the 16 Be stars have been stutlied.

We find, that Be stars can be divided in three categories: stars rvith strong absolh-tion Pashen lines, stars wiih comprex absorbtion and ernission profires of the pasrre,
and the Ca II lines and stars rvith emission lincs. Fronr the analysis of the absorbtion
infrared Lriplet ca II lincs the secondar.y component specfrurn Gg III of the g Tau *as
recogrrizcd' Tlrere is showcn that, emission iines intensity of the infrarecl triplet Ca IIis due to t,he excitation temperat,ure of the envelopcs. Therefore, ttris emission leatules
cannoi be cril,er.ian of the duplicity of the Be stars,

B nacronrqee BpeM.A 
.rrpO6;reir.ra_upor4cxo)nAerrrr.fl o60rosex ocraerc.E o4nor7

I43 TJIABI{];IX B I43YqEHI4I,T BE-ANES4. B CS,gAU C 3T14M B JII,ITEPATYPE HEO,qIIOKPAT}IO
o6cy,{Aarcfl Bonpoc o6 r.rx, ABoficrBerr}rocru. TaH, Itpxilzrx ; Xr;;;;;"aij
c.Ir4raror, sro 60[r,ur4]rcrBo Ha6ilroAaeMr,rx ctrenTpaJlr,Hr,rx zameuenuii a"c.a;iaroro rrnla rroEtllo yctrellrHo o6tscnutr HaH pe3yJrbrar Bapr4aqzft SzsrzuecHraxycJroBu.ft npr{ nepeHoce Maccbr n 4nofiuofi anea4e. flo zx oirruorrro,^ 6orguran_crno Be-aBe.?A (ecrr.r ue nce!) .EBJr.flrorc.E naazuo4eficrByroqrzr{r4 ABoitHbrM14
cr4creMaMr{. Pn4 apxrzx BBeBA, raHrzx, HaK AX Mon, tZ Lup, q p"r.,'rorrrora,
I4SBecrHbIM14 crleHTpaJrbHo-ABofiHbllur4 cn creMaMtr co ctryrlrr4natrr14 troBAHr{x
cIIeHTpaJIbrrrrlx RJIaCCOB.

floracxz rreBl.Ar4[roro r{oMrro,errra y cle*TpaJrr,uo-4nofiurrx cr4creM npeA-
nprrlrr{r{aJrrrcb MIIOrr4}tLt aBTopatrl4 r{ B ocHoBlrorr SaHJrroqaJrrzor, B OTbrcnarruu
CJIEAOB ETO CIIEH?PA HA BbICOI{OATTCEEPCI4OH}II,IX CtrEHTPOIPAMilIAX IJIABHOTO
rioMnolrerrra, roryseEHbrx B BrzAr4MOft O6tauw. tr{ayueuue cleHTpoB Be_anesgn 6rraxrneri railSpanpacnoft o6.nacrrz Mo)fler B BHasrarerr,uofi uepe coAei{crBo-
luarb_pemelraro upo6neubr r4x ABorz0rBelrr{ocrr4. flpncyrcrnze ts ctreHrpe rops_arefi Be-BBeBAbr Jrr4r{r4fi rrorJrorqerrza nurfpaxpacHoro rputrrera ca II ; Api;;;ttuttwfi, TI4II'IqHbIX AJI.fI SB0BA IIOBAHIIX TLItrOB? MO)I{eT CJIy}I{I4Tr, BSCHIIII AOHa-BareJrbcrBoM uarr4qz.E y r{ee xoJroArroro cryrurzxa [2J.B cssar c arIrIM HaMI{ cAeJIaHa rrolr,rrr{a AeraJrbrroro uByqep11fi ctregrpor]p.a4a Be-anes4 n o6uacru 8300-8800 A.



Ha6urogeunn

CneHrprr c ArLcrlepcilefi 48 Ahnr 6r,rlra noryuel{rl IIa 50" teJrecltone ftpurt-
croii o6cepuaropru c trol,Ioqblo eJIel{rpollHo-olrtr{qecxolo upeo6paaonaTeJlfl

.""^ ,trXi 1A (St). Auuaparypa I4 rlero,qllxa ua6lro,4euIafi uogpo6rro orucallbl

,lg,al Bcero roryqerro 52 crrexrpa 16 Be-aaea4 ra 1{ cuexrpou ti sneag-ctau-

AapToB r{ CtreI(TpaJIsrIo-4nofirtrtX CUCT>M C 6ollruOit paBHo,CTLIO CtreHTpaJILHbIX

r(JraccoB noMflorreg.r. Ocuornrrnru cra]IAapra]Iu 6t'tttu Bbr6paHbl SBeBALr aLyr
u q Leo, ,[,aurlr,re na6nro4eurzfi u ocuoBuble cBeAeIILIfl O SBeSAaX [pIIBeAeHbI

e ra6Jr. { .

CueXrprr 6rrnu aanucaHbl B IIoaIepIIeIII4.ax ua 6r,rcrpo4efiCrnyrOq,e1{ }II4I(pO-

+"ro*..p'" i;2. np, rocreAyrorqefi o6pa6oute perrdcrporpaMlt{bl 6r,rnz uepe-

BeAeH],IBI4HTeHOI,IBHOCTI4I,ItrpoHopMIIpoBaIIbIHHenpepHBI{oMycIIeI{Tpy.
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Peaytnrarrr ua6.rrrogenuft

Ocuosurre peayjrBrarBr ra6rro4enzfi noxaaanrr Ha pr4c. l_8.oxaaanocr, qro tro Br,rAy ctre*rpon n o6racrrn sldO-sgoo A ua6rro4au-frfrecfr. BBesAbr n{o}r{Ho pasAeJrrrrb Ha rprr rpytrtrbr. }t uepnofi rpynne (prncl-l,a n 6) Mr,r or,ecJrr4 Be-aaes4rr, ,*r"ro1r" uHTeHcrrBHbr e Jrfi.,.,., rrorJloqelrugtrarrreHoBcr(oir cepam BOAOpOAa. rtax rr4no raa pncy,noB, crre*rp'r oroftrpyfirrBr' rroqr]r He orrr{qarorcfi or ctreftrpoB HopMaJrb}rbrx 3Be3A. g*uccagB sApax orAeJrbHbrx rrameEoBcnr4x rrnuft oupe4ereuno [pflc)rrcrByer, rroBbrparr{eHa cra6o. Han6ouee aamsruofi ornnsureniuofi ueproft ,;r, .;;;;p;;or rropMaJrbHbrx fiBJr.ffercfi ycuJreuue nr,ruraft uofJroqegrri ,aora. SameruuxcJreAoB nnn,ufi rorJroqe,ua r,rn{panpac,oro ,prrruru *roiii"" ,ar.Bo *opyro rpyuuy 6rr.rr, 
"o6prrr, 

,rrrgr, lrMeloque B crre^rpax cJrolr(Hbrelrn*nu fiaflbrlt4.s 14 BoAopoAa (pr". ? c xopoilo BaMerrrbrMr/r uOcopOr{"o";;;;E OMIICCAOHI{EIMII KOMUOIIEHTAMI'. HA PUCYUTIE MO}ITHO sAMETI{TB ABA XAPAH-TepHbIX Trrtra,,ctreK,TpOB: CtrefiTpBr c cuJrbHEIMfr oNrfrccmoHHbrMtr Hor{rroHeHTaMUB rrr{Hu.Ex P72 n pl4, o6rrun,uz 4ra c,e*rpa;6;;;;ilii8 rau, as iitt.u ctrer(rpbr co c.na60 B'rpa*errrrofi aur,rccraeft B BoAopoAHr" ,"r#l (17 T;i"( Tau). rtanrqufr B ctrefirpax as_eqA aroft rpyr,r,r 
"rb"roau"rr"KaftB orr,,ccrru,TAH ,I B trOIJIONqEHWA. JTNNNV N I UA6ITO4AIOTC'I TOJIrIIO B IIOTJIOqEH 

", 
JIiIuur nefirpaJrbHoro fir{ciropoAa }'"9446 A na6rro4aura"-*u* i-"rrarrr, rar{ rB trOrJroqeHfitr.
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Bce cneHrpH HotrlutrpoBaHll H noHTuHyyMy. PaBMepHocrb rlrHaJrhr l{HTerrcrdBHocreit flpr{BeAeHa a JreBou
HEE(HeX yray. rdu$pu B xpyffixax o60sHaqamr qr{cJro ycpeIlHeHEhrx clefiTporpaMil
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Puc,2, Tolxe,r{ToHaprlc'l,gnraneagcocJro}r{rrbr}r1'IRoETypailrrrilIlEui'iBoAopoAarrnaJrb-
qIIfi
PaSrlepHocrr, rrl{aJrbr rrHTeHcusuocreit [pI'rBeEeHa B fipaBorl HIr]IiEeI\r YrJry

CueXtpur BBeBA C ANII{CCIIOHHLIN{\4 JIIIHI,IfiMII OTFIeCeHbI IIaMII I( TpeTLefi rpy[-

trc lr troHasarrbl r{a pl{c. 3. Cuexrpu pacIIoJIo]HeIIbI B tropaAHe y6r'IBaHI4fl I4H-

Terrcr{Bl{ocTm ejyIl/IccILTt B BOAOpOAHIiIX JII{III{flx I{ yBeJIIIqeHIIfl oTHOCI{TeJIb}IOIO

BH.rraAa Drr,rccr4r{ o iriroi'rrr,$pu*,purrro"o rpr4trJrera naJrbrllrfl. fnasuble

oco6eHrrocrr,r ra6oBr,;; "ro "urOo"ee 
irlrencrzsgofi 3t\rldccl4olrHofr' ttu:uweft ne-

;;;;;;;-rns o tr, 't"s++g A. C yueubrlreHr{eM LIIITeIIcI'IBlIocru e:rofi 
'1141M,r

la/IaeT r.rr{TeHCIdBHoclTE, EOAOpOAIII;X .rII4iII{li r'r paCtet Er-II{-CC}I-FI B JIi4HI'IflX N tr'

rpI,IrIaAJIeE(aql4xBooE,rroMyr{y,JlrrrxrlJrery 0t."it'qy.B1.5 r Pt3)' Srtraccn's n nn-

Irr4rrr replroro *yourro;;;, N tr (uexray i'ts '-etzl 
r{e'flercn xtailo' 3a*{er-

"ii, 
*"'gon orr*t uor.Jrorr{eHl.fl TplznJrera ItaJrbrII,fl lre }I}teercu, qro Nlo}Her

6r,r.rr,. O4'rraItO, C.{gACTBIIeI{ 6rerr4rapOna HUqI UX OIllJIE'116INIII 3l\MCCI4OIIIIrINI14

JIIIIIUfI}II.I.
Ila6nrc4cnufl pffAa Be-anea4 6r,rnnuponeAellbl B pasllble ;1arr,r. Hatrpl4Nlepe

ro ller sa pvc, 4 IIpeAcTaBJrerr];r Aa]IHLIe, CBI{AerejIbcrBylotqlle o6 lresecrHoft

;" ;;ril.;;;r "u6irq."rdfi 
repeMeHlrocrrr ctre*rpoB Be-a-oea4. Arrarrs scefi

;;";il;.r*t"^aun** yna,LrBaer rla ro, qro..B ctrenrpe 17 Lep rreHflIorcfl co

BperreHer{ TITTT6IICI4BII9 CTA" t'L fiOIITypBI J1;g-t1fr' TpI4nJIeTa KaJII'III{n ' B CtreRTpe

y cas rraprAy c Apyrr{N[v. ilrfif{U.tfilIT. CT4JIbIIO MeIIflIOTCg [!tr1tt14 N I. B ctreHTpax

ipil,'rlr"ffi, 
"gTi" 

repelleHrlbr \ra\rrtd o tr, H, N tr' Ca trtr' otueruNt oAHo

Jur,rror' o6crogrenr,crsoi ua6ilroAael{ar{ crrenTpaJlbllag llepeNfellLlocrb He NIe-

Hfler trpr{HaAJre)fiHocrr{ BBeBAET fi Tofi uttu uuoft rpynq.e, r4, rro-BI{AI4MoMy'

lpeiuraraeMoe BAecl, AeJreflr{e 3Be3A }Ia rIrIrbI trO nrzAy znrfpaxpacur'Ix c,r"T-l-:3

flBJrfleTcrI p"arururor, Peay.nlrarbl uBMepeHIIft axnrana.rerrtHllx UI4pI4H IIIIH?IU

;";;;;;p"i-ru6r.go"-uxcs 3BeB,q trpeAcraBJreHbr B ra6Jr. ,2 
m 3. SMuccuon-

I{r,re Jr[rrr{r4 OrMeqellbr sHar(oN[ (*), a a6cop6quoullbre (-)'-- 
Tanzon o6paaom, oHaSaJrocL, IIrO pasl{Oo6paarae IIOJIyTIeIIHLIX Un{pa-npac-

r.rbrx Cler(TpOB Be-BBeBA B IIeJIOM He nOBBOJI.fleT OAHOaHaq-HOlle[I{rb upO6reuy

r4x ABoficrBer.rHocrr{ tro MeToAIII(e, paspa6otannofr u [2]. Cuextpr',r^Be-suea4

c r{BBecrrrr,rM xorIoAHbIM noMtroueutorr AX Mon (82 trtrIe * K2 III) v

; ij;; (B|n']-ro iill fiMeror eMrrccrlroHHrrfi rpuu,rer Kalrbqrrs, Ha {orre Ko-
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Puc. 4, It nepcrrcurrocrr.r cuextpa rp Per
Bce cneHrpr,r HopMrrlloBaHbr I{ }toHruHyyNy. PaBMellHOCrb xrr{a.trrrr rrflTeHctrBHocreii AaHa B JreBolI BepxHeNI
yrny. I{utfpu cnpana o6osuauarcr HoMcpa IcpcAr{fltsmrrrcrr crcr{rpor,par{M. CoorDercrByroqrre rrtr t\{o}reH-
rn ua6nrogenufi yHa3allbr B Ta6Jr. :i.

Toporo a6co;rtotHo rreBoBr{o}ri}ro BbrAeJrI{Tb rtorrro}reHTr,I rrorJloqeHl4a, .(pyrar
Be-anee4a, o And (136 Ve l- A2p) , r{r'reer (roprirrrrfr) crryr}rnr{, BnJra[ or no-
ropor.o n rarrSparil'ractrr,rr,:t cnentp lrc nrorrier 6Urs o6napy?xelr no Jr\4rr14fltr rpr{n-
JreTa I{aJrbrlr4.E.

Jluu:r,u norJrolqelrl4fl ltaJlr,ql,r.rr orrrerJrrzto Br4AHr,r "rrurrrb B crrenrpax 77 Lep
u ( Tau, Xoroglmrrt noN,rnor{eHr y 77 Lep yx{e r{BBecreH u flBJrrrerca eres4ofi
r{rracca [,I1 III. Ctre4onarelrrro, rrau6oJree noAxol{flqrrr{ HaHAr4Aarorvr AJrE
rror4cxa xoJroArroro crrvrlrr4na .flnfl.sercrr ( Tau.

t-f- t- l- r-
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O cnex'rparr,uofi AnoiicrBennocrrr ( Tau

3ra anes4a AaBrIo ?raBecrrra nar ctrer{rpanruo-qaofiHafl c HeBrrAI4MBrM BTo-
pr4qHbrM noMrrorreHro[,r Ir neprroAou 133 aun [5). 13 ee uu$paxpacHoM cnel{rpe,
ycpeAHer{HoM tro ceMrr crer(rporpar,rN{aM, Br4Arro ycI{JreHI4e a6cop6qrzouHrrx
BoAopoAHbrx r,muuft P16, P15 lr P13. TaH Hax Bapalree I4BRecrHo, uro ( Tau
4nofirrar, ecrecrBerrrlo trpeArroJlox{trrrb, qro aI{otuaJrr,Hoe ycl4JleHrre arzx "lrranrafi
o6yc;ronreuo 6.nengrapoBaHLIer{ c ilu:aa.trNrv rIorJIoqellrza uu{paHpacuoro rpztr-
Jrera naJrE,qr4.tr, npr{IIaAJIeH(aqI,IMI4 crler(rpy xoJIoAHoro crlyr}Il4Ha. flottcn
crryrrrr4Ha 6r,ur upone4elr tro lleroAralte, upeAJIoxteIrrrofi e [2]. Bo-neprrtx, 6rrn
Br,1qr{cJrerr n pzrepr,rit

, \V r"(P13 + Ca II) * W ?"(P 15 f Ca II) + I7r (P16 * Ca II)
A: ,

xoropnft ro noJryarerruErN{ AJrfl rrero B [2] nanz6poBxarl AaJI cpe4rruii cnelir-
parr,urrft riJracc CTICTeMI{ AB. Bo-rtopblx, BeIr4quna zndtpanpac}Ioro ua6r,rrHa
( Tau, paBuoro 0-4 [6], ronaaaJra, rrro BHJTaA xoJroArroroHor{rroHeHTa B rzll-
terpanruuii 6necn cr4crerrr,r s o6flacrla 8500 A He ]to]I{er rrpeBblllrarb 40-500/o .

llcxo4n r{B aroro cnenrpaJrrrrmrfinracc cnyrHr{Ha no46zpalcaranl4r{ o6paaorr,
.rro6r,r, c o4uoft croporrDl, cJreAEr ero crremTpa ne 6r,r,nrz Br4AIrbI s ourlasecxofi o6-
Jlacrrr ra, c 4pyrofi cropoLrbr, rrorJroqeHrze B ero ilmLruflx rpl4nJlera I(aJrbI{I4fl
6r,r.no 4ocraroqrro BeJrr{Ito 4nr o6ecneqeHtr'Ifl uafi4etrrroro y ( Tau BuaqeIIutI
uapauetpa ,4. flory'1sH1rrfl oI{erIHa cnel{rpaJrbIIoro HJIacca coorBercrByer
BReBAe G5 - I(0.

C,re4yr Br,rq\tcJrer{n.fiNr, cAeJraHHr,nr s [2], ]Io]I{Ho SaRJrIoqr4TIr,qro ctryrHI.,IH

€ Tau rar(oro ctrerrrpaJrrrlroro r(Jracca ue rrolner 6rrtr cnepxruraHroM, TaK
Har{ ero cJreAr,r 6r,rnr,r 6r,r BailIerllr,I y}fie B onrraqecxoit o6;racrtr cilexrpa; He

Molr{er on 6srrr, u snea4ofi rrasuoli [ocJIeAoBareJrb]rocrlrl tro trpl4arr{He ee rII4B-

Hofr cneruuocru. IIprurrMafl cpeArree Buar{eHr4e noJryqeHHoro cner{rpaJllHoro
HJracca cnyrHzna, lro]firro cqr4Tarr,, rrro 6 TaLt seII.sercg Asofinofi czcrelrofi
co cnenrpom 81,5 Ve * GB iil.

Tan Hax Jrurrma. BoAopoAa rd naJrbrlr{.a y ( Tau s xaxofi-ro Mepe uclta}r{eHbr
auucclreft s o6olosHe, ueo6xo4uMo flpoBepr.rrr] or{e}rxy cner(TpaJrblroro HJrac-
ca. C aroft rleJrr,rc rraMrr crreqr{aJrr,}ro 6nr.nu uoryqeHbr ABa clreltrpa s o6flacru
10500-1{000 A, r4e BnJraA xoJroArroro norruorreHra B uBJiyqeuue cI,Icre}IbI

AoJririerr 6r,rrr eqe 6olr,rue. 3rz cnenrpbl cILsrr,I a $aae 0,0, xor4a BBeBArI

rraxoArrJrrlcb B coeAr,lrrel{}Iu.
IIa pzc. 5 nu4rlo, qro ctrexTp r arofi o6nacria r4BpesaH ilIIIoroqtrcJleIIIIbINItr{

lreJrr{r4nrr4 JrmHtrtrru rz rre [oxo]n Ha cfiexrp ropnuefi BBeBATI. rlo ten;rypuue-
cl{r4}r JrurrrrflM BoAr;r, r(oropbre BIaAHT,I B crleltrpe,6rr,na uoctpoel.Ia rocnatr truc-
Irepcr{oHuag Hpr4Bafi, trBMepeuo rroJro}r{eHr,re ilutar,7ft I4 rlpoBeAeuo vx oro}I{Aecr-
BJreurze. Peaylr,rarr,r trprrBeAelrbr s ra6n. 1r u uoxaar,tBalor oro)r{AecrBJIeIII4e
a6cop6quonrrbrx AeraJIefr c tmtrmn*ru, rrN,reloqr{}rr4 }rI4BI{rle rlorelrqrraJl},I Bo3-
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s tl6lacrlr 10500-1 {000 r, ycpcguurnr,Iii ro l(l}yrr crlen'rpolpa}r}Iall
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CI
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SiI
CI
Hroo
FeI
SiI
Hroo
SiI
FIe I
H"U^

SiI
FeI
H.O^
Sr II
Hooo

CrI
H"O.-

H (P6)
Hro@

CrI
l'Iq I
SiI
SiI
FI"O^-\,

r;t7 I
5

5

I

3t
1316

2

118

B

118
DT

l-r

77

7 ,46

11,9L

7,46

9 09

lt,9L

lt,93
79,73

5, B1r

5 ,00

t,B0

3 ,00

12,04

3,Q0
5,91
4,93
6, t6

10707 ,44
10729, 59

10739,39

107 49 ,40
10754,09
10771 ,7 /t

1 0780, 71

10736,86
10799,58

10827,09
10830,21-r

10832,12
t0844,02
10875,00
,10901 ,00
109j zr, 88

t092L,3tt

10929, 90

10930,86

10938, 09

109t$,3tt

10957,19
10901,2
10979,27
I 0982,28
11002,7 6

I 0710

10729
107 ttO

107 49

1 0756

10772

1077 !)

1 0789

10799,5

10827

r0B3ti

1.0844

10873
10901

1091.4

10922

10928
10931

10940
1.0946

10956
r0962
r0979
10982
1t002

6v;riAeuz.fl, ltar ura4iro I,Ia ra6ruqr,r, B rrporr4BolroJroll{Hocrb Jrrtfiulr reJrufl
)"10830 A, uprzna4.neH{arqeft o6oro.rxe, flyqeBafl cnopocrl DTr4x Jrl,I]rrrfi 6nrasra x
rry"rrrl, qTO I{ AoJI}ttHO IIa6JrIoAarE,Cfl B AaHHofi {aae. Cpan}IeIIIae ilorryqeHuoro
crerirpa co crer(rpoNl Conlrqa [7] ll co cileltrpoxr I{e+er'IAr,I 6 Gem (F7 - G3)
[8] no,IrsepiHAaer cAeJraHrryro Br,r[rc orle]{r{y cnenrpaJllHoro r(Jracca xoJIoAIIoro
HorrnoHerrra ( Tau.

Oc:rarronulrca flol{po6llel:1 IIa rI,IIiuI4 I-Ie tr, l, 10830 A, no.nnrrfi Ho}lryp I{o-
Tol)ofi orrleqerr rra pI{c. 5 ctpe.uriarrr4. 3ul4ccrtou]rafI JIIrI{I4tI c peBItIzl\r nolJIo-
.trIe rrr,rcM B IIeltTpe r.raItJIaAbrBacTcfl Ha Ilrr4poltyro .3]IeBAIIyIO 

JII{III4IO IIOIJIOqe-
Hr4fr, coorBercrBylor{yrc criopocrl,I BlialqeHl{fl u sir i oltoJro ii50 nnr/c. Ifeurp
yattoi.i JIIdIrrlr4 notJroqertrrrr coBnaAaer c qerrrlloNr, onpeAeJreIIIrbIx,I ro or{IlcclaoH-
IlLItt ItONIIIOIIeItTaI'I. U CIIeqelI OTIIOCI4T0JII;HO IIOpNIaJILHOIO nOJIO}I{eIII4fI Ha

6 A B AJrr4rrrroRoJrrroRyro cropor'ry, rrro coorBcrcrByer Jry.regoi{ cnopocrlz
o6o,lr<.r.rr{Ir B qacrorax .r1}rr:rrlrrr re"rrr4rr orto,[o *170 rtlr/c. 3ro, [o-Br4AI{i\Io1\4yt
yr{ir3r,lBaeT rra ABr4}riL}rrr4fl. cllrr3ilrrIlr,re c o6il{eHoxl x{acc B cI{cTcMe ( Tau, o4-
nano riourtperrrafl r'eorrcrprrrl o6oro.Ixu r\{o}r{er 6rrrr, nafr4e}Ia Jrr.I[Ib c npIzBJIe-
qert1.1e.\r AonoJrrrureJrr,rrol'o rra6.[F]/IareJILIlolo rrarepr4aJra AJIfl Apyu4x {b43.

Slrucclrs B Tpr{[Jrere Ca [[ u ABoiicrBeurlocrl Be-BBe3A

itaH nu4uo I,IB pr4c. L, a a 6, n cnenr:pax Be-BBeBA c cIIJIL,HrIN[I4 rralreHoB-
cr{rlrNrr{ JruHr4flNfr{ norJrotqeHr/rf rre BuAr{6r Jrr{[rI4I{ I4H{paHpacHoro TprrtrJreTa
Ca trtr, qro Mo)r{er 6rrtr, cne4crBr4el\r rpex [pI4rII4Ir: a) aru sBeBABr He r{Meror

45
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Prrc.6.3arrrcurrocrs anBr.rnaJrenruoii urr.rpl.urrr ltrnnrr P14 (a) r.r nenr,rur.rrrrJ orrrorrreurrfl.
alu,rccurii I{aJrLrlr,rl r BoAopoAa (6) or enu,rnalcrrrrroii ulrrl}rrni,r rrrcropoAnori trrurrr.r
3Eafi nrloc coorBercrByer aMrrccr{olrlrblM JII4IrI,Ifl\r, }ruHyc Jrr{}rrrflrr norJorrleHtrrr

CIyTIII4I{OB, 6) Cn1r1g711 I4N{eeT IIIISItyrc CBSTI4NI6CT5 I,r o) CnyrUraltulfegT CIIefiTp,
dnuexuft K cnerrrpy rJraBrroro r{oNrnorrerlra. B rioclte4nr.rx AByx cnysaflx
npeAJrolr{errrra.q B [2] uero4zHa onasbrBacrc.s rrerpr4ro4nofi.

Bliue 6br;no uonaaa.rro, qro Bce rra6.rrloAalrrxr4ec-a BBeBArI rroir{Ho paBAeJrI{Tr,
IIa rpl4 rpynrlLl rlo BLrAy IIx uH4llaHpacHLlx cner{rpoB. Mr,r conocraBr{Jrrr r{atrrn
rpynnLr c HJraccrrd)r4naqrrefi Be-anes4 rro r.r4ny rau$paxpacrroro r4a6brrxa B

o6racrra 212-3,6 r,rHM, rrpoBegerilrort An.uenorr [6]. Onaearocb, qro Be-srea4rr
C nOIJIOqeIInelU B IIaUIeIIOBCI{I4X JII,IIII4flX OTIIOCfITCfl H I{aTerOpI,IIlI 3BeBA, I{I{-
rppaxpacrmtit ua6rrron r{oropblx otrpeAeJr.Eerc-q ubrlesofi o6o.rro.rHofi. 3neagrr
C qLICTo DMIrccI4oIIIIbInrra raH$panpaCIILIr{I4 crIeItTpaMI4 I4 SBeBABI Co CJIO)I{HbIIII4
a6cop6qzoullo-EMrI cc14ourlblrlrr4 crrenrparrr4 orr{oc.flTcfl K Hareropr4r{ BBeBA c
cr4Jrbrrr,rM fiBflyqeHr4err B peByJrbrare cno6o.lrro-cBo6o/{r]brx riepexoAoB. AHaro-
rraqnrrfi peayJrr,rar noJryrrei{ Bpraororr [9J.

Otcro4a Mo?IiIIo roIIflTb rIpr4qr4rrT,r BoBrrr4HlroBe:rutt D\ruccul,r B BoAopoAHLrx
trrtlIfr4tlxl qro' oAIIaIto' coBeprtrerrrro fle Aaer orBera Ha Borlpoc o IIpor4cxo?riAe-
Hur4 B o6o,noqnax Be-anea4 3N{I4IccI4r{ B Jlr4rrr4fl\ c HI{Br(r,nlI4 troreHr{r4a,rla}rr,r BoB-
6yxr4euur rpr4rrJrera Ca Itr.

Ifo;nrallarr [10, 11J coo6qaer, qro ]Ie cyqecrRyer r{oppeJltrr{rlrr lre]riAy
er.r'.uccueit B rpl4tlrere ItaJrbltrr4fl z Srzarzuecnr4}rr4 traparrerpar,rz arlrocSep y cor-
ura na6lro4aBlrrl4xcfl r4NI rop.sqax BBeBA c aNrl4ccuolrlrbrr{r{ Jrrrlrl4fltrrz. Bonee to-
ro, ToJrrrno [IecT], rrporIeHToB naararro4eficTBylolql4x ctr{cTer,r, BxoAflqllx B ero
ctrI4cott, ue roxaablBaer Er{I4ccrrr4 B .rrr4nL{flx rl)r,rilrrera Ca trtr. floarolry oH csn-
Taer, qro trpucyrcrBr4e if.uttufi HaJrlr{r4fl B prr}rccv\r B BBeBAax paHl{ero rrina
.flBrrflercrl r{IrAl4Haropou o6ltelra l{acc, T. e. npr4SrraHollr r4x 4nofrcrueuuocrz.

Itart orlre-raJrocb Bblme, Bce rplz rmLrbLr r{a.rrrrrlr,{r{ 6rerr4r,rpyrorc.g g o6ono.r-
Hax Be-BBeBA aMl{ccllorlrrl,ril{z JII4IIII4.TIT{I4 BoAopoAa. ,I[nn oqerrrra BnJraAa arrr,rc-
cllrl Ca trtr u no4opoAllrfe lruilutrt cocraB?Ilr orrrourerir{e ,4*, rorx4ecrBe}rlroe
ItpnrepI,IJo,4 (crr. asrure) . Ore.ora4uo, rrro raFi riari B o'r'uo[leurre BxoAflT eliBr4-
BaJIeIITIIbIe IIII4pIaIIrI SrItrlccI4oIIItbIx rzurat? c paarlr,rrrtr{ IroTeHt(IraJraMr,{ BOB6y}ri-
AeHI4fl, To orio AoJril{rro 6r,rri, uynctBl,rreJlbrlo H TeNrneparype.

Ha puo. 6, ct u 6 uoxaeaHLt BaBucr,Ir{ocrr4 gr{Br{BaJrentrror? [rr4prrJrr,r Ro/]o-
pgAlofi. Ir\rLrllrt P14 w [apa]\rerpa Ad' or BnBr,rBa..rrerrrrrofi rurapranr,r .,rr,rrrur,r O l,
),8446 A' IIa pI4cyIIIte Br4l.[]ra cl.rJrJ,Irafl Hoppe.rrrr(rrfl nre]riAy rrrire]rcrrBuoc,r.E,ro
nu:aufr.O tr n P74, I,Il{erotqux rplanlep}ro oAr{Irarionr,re rorenqua"qr,r noe6y;r4e-
Irrrfl coorllcrcrRyroql4x BepxIII4x yponnefr. C yucro,rr DToro xallarirLll) noJry-
qennort SaB14crzr,IocrId rto?riIIo o6t,gcrrrarr paBJtI,trII{etr B TerltrrellnrVpax ItoB-
6ynt4enran o6ono.ren. C yne.irn-renr{er'r rexrneirarypn pacrer o\t4cc\rflB Jlr4 rtrrEx
BoAopoAa r4 Rr{cJIopoAa, ((BatrrbrBaroqa.rr)) BBeBArrrre Jtutrtr irorJroulerrr.{s. ltl6-
4l)
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qI4II I{ Me4oys [12J raxyro]I{e BaRl4clzrrocrb uoJryqr4Jrr{ [o Jrrrr{],rrrM O tr,),,8446 L
u IIo u r,rHreptrperr4pyror ee B parrliax }rexarrr4silra Boyeua Han pesyJrbrar pa3-
.nra.ruofi crerreHtrr rreperiaceJreHr4.rr cocrofluus 32D O tr nc;ne4crnr,Ie OoroBos6yxr-
4euuit l4silyrlelluelr n Lg IIJII4 I4lraqe - paSIr.lquelr B r{oHtrr3al{I4o}r}rblx Ter,rnepa-
Typax o6oJro.rex.

Puc. 7. SasucfiMocrr BeJrrrqrl-
Ebr orEomeuus otrruccuft natr-
qr4.E rrr BoAopoAa or 6espaeMep-
EOro ArrHaMrrqecnoro fiaparreTpa
Illrpraxoanur.r JrrrHr{EMr,I yr{a3arrbr JrLr-

Hr,r[ perpeccurr

44 0,8
us;"nr/fian7V

Xapanrep BaBrrcr{Mocrr,r trapaMerpa ,4* or Wx(O tr) rarxte MoE(Ho o6r,sc-
rrrrrb pasJrr.,rqrreM B reMleparypax noa6ym4enra.s o6onoser Be-asea4. Tan xan
rroreurluaJr noa6yrx4enufl cocrofiHlrs 32P Ca Itr oqeur Er,raor( (3,14 eB), ro
IIpu orHoczTeJIBHo lruBltltx TeMtreparypax o6oto.reK Molner na6nro4aTbc fi. ycfr-
Jrerrue tznzft Ca trtr no oruorueHrrro n BoAopoAy. Ouenra4uo, qro c yBeJu,rqe-
r{fieM reMrreparypbr orrromeHue euuccmir B JIuHu.sx Ca II r4 BoAopo4a cr{arraJra
jloirxrro pacrrr npz o6qem yBeJrrrqeurzr,r sMficcnfr. B JrnHu.flx O tr nPt4.3areu,
KorAa pacrer cre[eHb rrorrrr3ar{rru e o6oroqxe rrJrr[ HorAa xatrqzfi trepexoAr,rr
B COCrOflErre 6Oree BbrcoHoro noa6yxr4enzfi., eMlmccvrfi..B JrnHn.fix ca trtr na4aer
[13], z ero oruorrre]rrre AorrxrHo yrfeHbrrrarr,cfl.

CyrqecrroaaHr4re Ha pr,rcyune 6,6 gnyx Hpr{Bbrx AJrfl BaBrrcrrMocrrr ,4.* or
W;O tr, orpalnarorqrrx paaAeJreHr{e sBeBA ua gne rpyurrbr (ecnu ono pealnno),
Tarufie Mo,fier 6nrrr c;re4crBlreM paarrhrx reMleparyp noa6yrx4euu.s o6orosefi.
Otlreruu, qro ecJrl,r BaBrrcrrMocrlr r{a pucyHne 6, a,- 6 yxaarrnaror Ha paafll,Ique
TeMtreparyp o6oro.rer y pasHrrx Be-anea4, To AaHHbre rro ctrexrpamnoft re-
peMerruocrr4 orAeJrbHbrx anea4 (cu. ra6.r. 3) yr(aBbrBaror ua ranoft E(e xapan-
Tep orrrocrrreilr,Hblx r,rauenenrzft nunrzfi r{aJlbrllrfl? BoAopoAa u Hr,IcJropoAa.

Paccuorpzu crreAyroqyrc BerrqrlHy: u sin illfEMi{' rge u sin i -cxopocrb BpaqeHr[.fi BBeBAbr? M u R - ee Macca ,r paArryc. Sgecr B BHaMeHa-
TeJIe CTOAT BbrpalneHlre 4JIr napa6onra.recxoft cEopocTr,r. cte4onarenbr{o, eTo
orHollreHile flBJrffeTcf AuHaMr,rqecHr4a,r rrapaMerpoltr, xapar(TeplrByloqr,rM Be-
fiuquuy Bepo.ETrrocrz rrcreqeufi.E ruareprrrn c rroBepxHocTtr BBeaAbr. Saszczlr{ocro
Melr(Ay arofi seilz.rryruofr. u trapal{erpoM ,4* uoxaaaua Ha puc. 7. Brrsucren-
urrft 4na nrax xoa{Suquerrr mrauer?sofi HoppeJrrr{ur4 ofiaaaJrc.fl paBHbrM 0,42 t
+ 0,25. Orcro4a cJreAyer, rrro RoppeJr.Erlr4.fi cyrqecrByer, Ho .flBJrrrerc x cna6ofr.
r1r.HeHa[e]ruroft. Husxufi roa${nqneHr r(oppeJrfr\frlt Mo}r{er 6r,rrr, cte4crB}reM
paa6poca B opr,reHTaqfiw oceft BparqeHr,rfi BBeBA u HeyBepeHHocTrr B trprrrr.Erbrx
sHaseHzflx :I./.acc v paAr,rycoB. B qenou uoryqeHHafi r(oppeJr.sr{r4fi yHaBbrBaer
rra ro, qro ecilu BeqecrBo nnr6pacmeaercfl qerrrpaltuort areagoft, To rrpr4
6onr,rueft cftopocrr{ BparrleHrrr o6orosxa B cpe4r{eM AoJr?r(Ha 6nrm 6oree uac-
crarroft, qTo Morfier rrpl4Becrfi r( yBeJlrrrreHrrro ee rrJrorHocTrl z 6onee HuBnoMy
cocroffHl{Io rrour{garlurr. B rarrax ycJroB?Iffx Mo?nno oxrrrAarr yculrenutr aM'uc-
cyrfr.B ilta.rufrx rpnrrJrera HaJlbqr{fl c HIirBnraM troreHqrraJronr noa6yrx4euun, ,(pyraa
BOBMO?LHOCTb'peaJIIrEyeTCfi B TONr CIyrrae, fiOrAa Cr{opocTb BpaqeHr{fl BBeSAbr
yBerarrr,rBaerc.E aa cqer trpllHocuMoro ue6uroquoro MoMerrra BpatrIeHuE ra-
SoBBrM rIoToItoM oT CIIyTHI,IHa u qnofiuofi crlcTeMe. flprn erou TaHlne Mo)fier [po-
rrcxoArrrb yBernqeur,Ie Maccbr rt rrJrorlrocru o6ono.rxz. Bu4uunx rrprdntrrl or-
Aarr, rrpeArloqreHlre oguofi IaB BoaMo]nsocrefi He ltMeercg.
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3ax.[ro.reur,re

Tanuu _o6pasont, I4IITeIIcI4BHocrr, alrr4ccr4rd B JrrrHr4flx uu{paxpacuoro rprrn-
;rera Ca trtr s ocnosuorr onpeAeJr.sercfl rerrnellaryporl roa6yxiAelrr4.s o6o;ro-
rren rr rle ,IBrI;lerctr rIpflr{brM rL oArroBrraalrrlrtr cJIeAcrBr{err 4rofrcrneulocrz
Be-area4.

B cumcrte I4B {6 BBeBA? Bltrlosenlblx l.ra}{r4 B rrporparrrry na6nro4elrr.rii,
me,crr, Be-anea4 trBBecrlrbl r{an cnenrparsuo-4noiirrbre, IdB Hrrx ABe, 28 1'au
ra ( Tau, - SBeBAi,r c IreI4BBecrIIl,I[I Btopr4rrr{br]\r Itorrrro}renrorr. fIo .1r,prnr{lr
rrorJroqelrrrrr rprlnJrer,a ca trtr e cnerrrpe ( Tau 6rrr uafi4err cuelrrpa"ultrr,lfi
r(Jlacc ee crIyrEI4I{a G8 trtrtr. Xo;ro4nrtfiKollrlorierrry28Tau uafirtr nenoaL,o;,r1io
tr'rB-3a cr.{"116[oi]l trrraccuw B JruTtuflx rpr4rrJrera Ha.r:rE,rll4fl. ,(ta ocrarr,nr,rr 10
3Be3A rre yraJrocb floryrrrdr]r y6e4ure;rr,uLrx alluyrreHroB B rroJrDSy r4X 4nor,icr-
BEI IIIOCT I,T.

Boauoirtuo, aITo orlpeAeJIerll{oro ycnexa B rrol4cr{e xoJroArrrrrx crryrrrrrioB
r{o}Hr{o Aocrl4rrryrb no r4syqeuuro creHrpoB Be-aaea4 s o6racrr4 10500-
11000 A, nan ero 6ruro cAeJrarro rranrr{ AJr-rr ( Tau. r( corraneru4ro, crcrirpr,r
xoJroArIl,Ix 38e34 He r4MeIoT s groii o6,nacrra Cl4jrLHbrx nm]tuit [orJron{e}rlfl, .j.a-

Htr{x, HaIt Jrwrtr4ll Tpr4rlJrera Ca II, rr ror4clild I4x CJIeAOB B ctrenrpe rJrat}troro
I{ OMtrOHeIITa l{OIyT OH a 3 aTLC.g 3 aTpy/III LITC JILHbII\{I4.

Anropu 6;raro4apnr A. A. Eoapqyxa Ba o6cyxr4enrze pa6our, rroJregrrr,ie co-
BeT6I tr 3aMeqaru4fl.
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Tou LX, 1979 r.

CIIEHTPOCF(OII T4 
IIECHITE T4 CCJIEAO'BA}II{fl

I(JIACCI{qECHO}A IIE@En[bI ( Gern

B tst4l[u\Io]I I4 llJrl4]nrrE]I I4t{opAt(pACHo}I 0BJTACTflX

(1. 1I. lhaqnrrga, A. I. ll{ep6aHon

IIo cnentpau rt,naccnqecxori qe(rera4rr ( Gcrn, rtoryqetrErTM B Br,rArrrror-r u 6lr.rx<uer-r
nurlparpacnott o6.;racrra, u3yrraercrr rroBegerrrre 6anr,lreponcnr.rx ra [aflreHoBcn[x $nsuiL
BoAopoAa, a raxxte nnur.rft FI z K r,r uuSpaxpacnoro rpr{rrJrera Ca II. Xapanrep r{Br{euenr.rfi
arrax lrlrrlrfi c Saaor"r o6cyxtgaercx B parr(ax rfirrore3Lr yAaprrbrx uoJrrr.

SPECTROSCOPIC INVESTIGATION OF TI]tr CI,ASSICAI, CEPI]EID 6 GE[ I-
NORUN{ IN THtr PHOTOGRAPI-IIC AND NEAR-INFRARE]] SPECTRAI, RE.
GIONS, by S. /. Placltinda, 1. Q.,JlLcherbaltou.- The photographic and near-infrared
pectra of ( Gem s,ith 45 and 48 \/rnm dispelsions have been obtained. The behaviour

of hydrogen and ionised calcium lines was studied in terms of Lhe shoclr waves hypothesis.

B nouqe 1973 r. IIaMI4 6r,rJru Easarbr clenrpocnorr4rrecnue Ha6rroAegr.{f,
fiilaccr4qecnoft qe{eIa4rr ( Gem. B [1] aua.rrzBrzpoBaJrc.s r{arepr{aJr Ha6rroAeHr4fi,
rroflyqeHHr,rr? n 4zanasorre AJrr{rr nonu 10580-11020 A. Bu.no tror{asarro, qro
B crreHrpe e Gem rplrcyrcrByer ilr4rtufl norJrorr{eHrifi He tr 110830 A, om-
BrrBarreHrlrarr mldprlHa r{oropofi He rpeBbrrrraer B MaHcr{Myr{e 6lecxa 700 rrA.

,4ananefiuee rzayqeurze ctrexrpa 6 Gem a 6[unineft un{paxpacHoft o6racru
9gg{eu19 -r{Hrepecuo c AByx roser( Bperrr4.s: 1) cnenrp qe{eu4 n o6.rracrz
8000-9000 A coneprueHr{o Ee r4gyqen; 2) n aroiu cuexrpanrnoM Arratraaor{e
Ha6rroAarorc.E crrJrblrbre lrtt:urlttt lrorJroqer{rar zu{paxpacuoio rputrJrera Ca trI.

I4eytetue au{paxpacnrrx runzfi r4Meer rrp.rrr,roe orHortreHue r{ r{HTeptrpera-
qr{u IroBeAeilufl lrutrfrfr. H z K. O6e rpyuuu JruHrrft r,rMeror oArrHanoBr,re Bepxrrr4e.
aHepr_erl{qecHue ypoBr{u zP?p, o/,, npoN{e roro, Jrur{trru H z K - peaorraHcrrrrre,
a uu0panpacurre rrilr'mu trrMeror Meracra6uJrrHbre Hr{}r{Hrde ypbnuz 2D"1,,o1,
(pnc.1).

H,[accrrecnar qer]ez4a ( Gem uMeer trep]roA trBMeHe]rr4.rr 6recxa 10,15 Aua.Hpznax 6necHa cr{Mrrerpr{qlla. rlpr r,ranreneHurr Brdayanr,norl BeJruqrrHBr' or
3,68_-4o 4^76 ee crenrpaJrbHr,rfinnacc Me,flerc.s B npeAerrax F7 Ib - GB Ib.

Ha6.q,n0eu,ua. Ha6nro4euza 6 Gem trpoBoArrJrrzcr, rra 4ra{panquorrnou
cneHrporpa{e ACII-I1, ycra}roBJrerr}roM rra 122-c*r renecrore- Hpr,rmcHoft
o6cepnaroprzz. crexrprr B Arzatraaoue 3600-4200 A (o6racrr, ,rr i H rn K)
troryqeHbr }ra eMyJrbcr4sx 4-500 u 703 aO c 4zcuepczefi 15 A /rrrnr. CneHr-
paJrbrroe paspererrre cocraBJrrrJro 0,6 A. cuexrprr s o6nacrz 8300-8800 A
(o6nac_rr' zn6paxpacnoro rptzrrJrera Ca II) .rorryueurr c rroMoqbro oArroHacnaA-
uoro rforororrranrrroro rpeo6paaonareJrfl raao6pameuufl. .rurr.a (DI{T-IA c l\uc-nepczefi 48 Alwr. Auuaparypa r4 MeroAr,rxa rra-6.rrro4".ru1fi c ortr-ta 

"rgpobiiootrr{caHbr B [2, 3]. C^nenrparr,uoe paBperleHr{e [pr{ znrfpaxpacrruE oo6rr-
,qel{I4sx cocraBJrffJro 2,5-3 *4,. Ootorpa{uponanue ,poraano4ra;rocr, ua {oro-
or,ryJrbcr{ro A-600. Bcero troryueHo 10 cueHrpoa n nra,qzoroir o6tacru u^lB u.
rau$paxpacuofi.
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Peay.nr,rarr,r ua6 rro4enltii

B ra6.il. I npuneqeHbl npeABapI,ITeJIbHLIe peByJILraTLI rro oTO;'I{AOCTBJIe-

Hr{ro crer{rpa.rE,illlx tturtuit s- o61actu IIJIIIII BSJIH 8300-8800 A. Merarlu
B cner{rpe ( Gem npeAcraBJreHbr B paccr{arpl4Baellofi o6nacru B ocroBnor{
JruluflM; Ca tI, Fe I- z Ti I. tr4IrteHctrrBrlocrl a6cop6quouurrx .riraurafi Fe I,
na1 rpaBr.riro, Bospacraer It rll4gl4uylry 6lecria qe{eI,r4u' R {aaax 0,4-0,5 n

ctre1rpe 3Be3Ar,r pasBrlBarorc.fr rpr4 cJrolrirrbre IUI4poItI4e- 6"nelr4r,r y )"8423,
8z168 z 8689 A, cocrorqze r4Brrrrororrr4crreriubrx luttufi Ti I u Fe I. lipu 4nc-
nepcrru 48 A/,rrnr arra 6leu4u HaprrAy c Jrr4HIlrr\II4 rpl4nJrera Ca II ssJrarorcn
CaNbrrrr,r xapaltrepHr,Ir{I4 l[eraJlflrli4 CrIeI{Tpa B }II{IrI4I{yrIe 6Jlecfia BBeBALI.

8327,1
8387,8
8392, 1r

8/*13 , 3

8/t35,3
81138, 0
gt tt6,!:t

8467,3
8/r9il,0
8ir14 , I
851i,1

FeI
FeI
H (P20)
Fr (Ple)
TiI
H (P18)

OI
H (P17)
Ctr Ii
FeI
Ca II

2,19
2,1,7

12,04,
12,01,
0,8/t

72,0!t
I _18

t2,04
1 ,69
2,lg
1 ,69

8582,3
8598,4
8621 ,6
9662,2
8698,6
8713,2
87L3,2
87 28,4
8742,6
8750,5

l'e (I)
H (Pt4)
FeI
Ca Il
Ire I
FeI
lie I
SiI
SiI
H (P12)

401
I

401
,

60

400

1267
79

I

x, aB

2, 98

L2,01t
2,91t
1 ,69
2,L7
2,94
4,,97
6, 15

5,85
12,04

D:rc lr ctl r

Ta6nnqa 1

x, oB eJreMerrr
MyJIbrI4n-

JIET
MyrLT1,lII-

JlET

60

60

TT

{0,,
10

4
10

ti0

2

Bu4ralraa o6;raCrr, cneltTpoB I{e$eI4A xopomo l43yseHa. Iloarolry NIrI I4c-

c.rreAoBa"[u ro.]r6]io J1rtr717u H u I( Ca II ra BoAopoAHl,Ie rv+llrt oT H6 Ao IftB.
B zurlpaHpacHofi o6[acrl,I I4ccneAoBaJII4cb EalIeHoBcI{LIe ilfi:nuul or P12- gO

P18 ll^lrarrrar{ TpranJrera naJrbqr{fl. Cne4enraa o lrtdrrrtrr [)6 6r,rtra BBflrbI I43 [1].
Ha prac. 2uonagaua aaBr4crrNrocrb ar{BI{BaJIeHTHbIx xrI4pIdH lruttwlft fiarrrelloB-

cHofi cepr4rz ]roAopoAa or {aBbI.
FIa OCgOnauI,III uOCTpOeHIILIX !ipl,Illht\ lIOlItfIO CAeJIaTt BLIBOA O TOlt, qTO

arrrrJTraryAa Baprrar.Ir4fi Wv, c Saaoft y6r,rnaet c yBerrirreHlzeilr llon{epa ilurrLllt'
Bce rurrrara r{,\Ieror nJraBrrr,re I43ilIefIeIII4fl W7, c l;ra7\cfii\{yMor{ IIpI{ MaHcI{A{a"IIb-

Lroll 6JIeCI{e BIIeBALI, Ba IacItJIIOse}IlIel\I iFaaLI 0,7 (cuet.irrre KpyffiHI4), trpl{ I{o-
'ropofi Ha6.llro4aercfl arroflla,[brro 6orruoe BIrarIeHI4e aItBI,rBaJIeHTIIoft IulzpI4HLI
y 

""a* 
Jrrrrrrrrl. Ananor[-rHhre r{3r\r€rrcrr[tl lra6Jllo/{alorcfl Iz y rtz.Hurt P6 t1].

Tpu rarrer{oB0l{I4e IrmHVu P13 (86(i5,0 A), I'15 (8545,lt A) rz PtG (8502,5 A)
rrlroror ,qJrr4llri BoJIlr, 6Jrr4tsrtue H AJrr{rranr uoirll lrrtrrufr ldrl$paltpacHoro rpl4rlJrera
tia II (8662,1; 8542,7; 8498, 0 A) r.r cocraBrlflIor c lIlIrII4 IxIlpoRI4e 6.nen4u.
B gtrr-rr,treriureiu nprr olpeAeJIerrr4r,r l-liiBr,rBaJrelrrrllix [II4prrH Jrl7rIufr TpI4[JIera
Iii'\JIr,ql4fl I{alI Ileo6xo4zrio 6yger BIIilrb sItaqetmfl lV7" Drlax BoAopoAHLlx Jrurtilfr,

.[,;ra rzx onpeAexerrr4fl trr],r [ocrynrr.rru c,rreAyrorqi{nr o6l]a3oNr. f{la ncex saa
6r,Inu nocrpOerrr,r B&BZCtr4r\rocT!t W7" nalxefloBoltl4x JII4lIlIft oT I{x IIO['Iepa.

C uo.rtyuelrtr,rx r{pI4Br,Ix cHr,IuaJrr{cb I4rITepnoJlI4poBalIIIIJe slraqeHl4fl aHBI4Ba-

lTerrrr.rLrx rtrrrpr4rr Jrtlluft P13, P15 rr P16, 3atert crpol{Jlacb saBr{crtr{ocrb no-
ryqeHHr,rx BrlaqeHr4it or {aBbI. Y {aar,r 0,7 npu arldx BbIqI4cJrelrr{flx aHollaJrb-
rrafl BeJrrrql4rla IrrI4pI4IIbI BOAOpOAITbIX [tTlil]1.ft He yqr{rblBailacb.

S1sr,reaflelrHbre rrr4pulir,r Jrr,rHlrfi rpr4tlJrera Ca II oupegeJrflJll{cb AJIfl Ita?It-

Aofi {asbr npocrr,IM BbIrII4TaIrr{el\{:

W1(Ca II) - Wx(6.neusu) - I4lr" (Hi).

AnaJroru.nro ofipeAeJrflJracb onBrrBa.rrerrrHafl Irr]IpI4Ha ilmHvlr Il Ca tI, 6nen4ra
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Puc, I. Tpcxyponenna, ,\loAcJrr, aro-
rra Ca IL Prcynon 3alucrBoRau ua [5.|

Pttc , 2 . 3 anuctrrrlocrr, gr(Br.rBaJreETEEIx
ur{pr.rE lr,ruuft uortorqeur,r.fl rrameuoB-
cnoii cepi.u,r BoAopoAa or {aBBr
Toqru coornercrByror r{I{Ar{Br4IyaJrr,lr,rM rra-
MepeHr{.EM rro oEHort ctrerrporpaMMe

Pr.rc. 3. Satr.rcuuocm or t[aarr annr.r-
BaJreHTHbrx rrrr,rprrfi nr.rnr.rrf Ca II, 6res-
AIrpoBaEEbrx BoAopoArrBII{rr Jrr,rHr{EMr4

Touru lpegcraBJrrrror pesyJrr,Tar ycpeEHe-
Hufr cneHTporpaMM, [oJr]qeHHr,rx n raxrgofi
{aae. CpeguerBaEparl4qHa,rr onrr.r6ra, coor-
BercrByrolx,aE I{BI\repclttrfltl ;rr,tnlui H u K,
OTMCqeIIa B epTIIIta JIbHLII\I IITTpI{XOI\I ; OIIIAOfi r
unoparpacnrrx flt Er.rlt Tre IrpeBocxolgr pa3-
MepoB r{pyH{r(oB
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poBa'rroft H". flocronbry 6r€HA[poBarrtre {raazuecno-e, ro ara trpoqeAypa Ee
IgTya. o4naxo B cJryqae ( Gem sruaE ai,.nfr ca II's 6aeu4rr rrpeBbrrtraer
700/0, toaroMy yrrer-nogopognrrx ilrrt:lrnfr. MaJro ugMeufier Brrarreuu.E ar(BuBa-
JreHTr{bIx mupuH. Momro Eoxaaarb, qro B AaEHoIrr cilyqae cr4creMarusecr(aff
om{6xa rroJryqeuurrx Wx Ca II 6y4er uerrme {0%.
- Ha puc' 3 rronaBaubr rdBMeHeHr4.E oRBIaBaJrer{THbrx Irrr4prdH tantmfi KaJrbr{tr.s'
6nen4zponarr,Erx BoAopoAHr,rMr,r rrn*vrflMm, a B Ta6Jr. 2'4anrr ,"uruiri-w*
ca II, cno6o4nrre or 6nen4. Jr:aunu H r K cocraBJr.rrror uy6ruuner J\i i.
aroMa Ca II, a ilrl]c.frlr.rplarlJrera -Ni 2. Tan nax Brryrprr Ha?r(Aoro MyJrbrurrJre-
TA AJIIIIIIbI BOJIH JII{Htrfi OTTTTA.IAIOTC.EMAJIO, trPEACTABJI.EET I4HTEPEC (CYMMAPHOE
troUloqeHlIe))' CoaAaBaeMoe AaHHbIM MyJIbrEtrJIeroM B ctrel(rpe anea4ir. floJro-
My AJLf, xam4oft $aarr 6rrru BbrqucregbrBeJruqrrubr > (wt\/i)rnopMupoBarrrrbre
r SHaqeH^vro cyMM B MaKCrrMyMe 6.recxa BBesABr, Xoropbre raxrfie trpuBoAfrc.fis ra6r. 2 z uoxaaaHbr Ha puc. 6 (crrr. umne). 

'lla 
ra-6n. 2 u puc. 6 mox"o

Br{Aerb' rrro- cyqecrnyer o6quft xapaxrep uaMeHeHuft c {aaofi scex rrHzfi
KaJrbrllr.E. Haumeururafl onBuBaileHTr{afi rnlrpEHa AOCTUraercfi v {ur, or*n",n 0,7-0,8. Hpome roro, omagbrBaerca, qro Bce Jr:lllvrfr. Ca If nieulril;;;;
uHreHcr{BHocrb B trpe,qerax 25-30%, ror4a Haft BoAopoAEbre JruEtrrr r{BMeHE-rorcs 6onee qeM B ABa-rpu paBa.
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Pr'rc. 4. fI por[r'urlr lrrnrrii I(
rr 6rcn[u ]\ 8542 CaII 1- P15
,r1;rn 1ry-t tlas

Ptc. 5. 11po(rrurrr Ilrrrlccllorl-
rILI]: fiotlrloHcIIT,rrttIIItIl II rr Ii
71.nr gnyx rfae

Ber[.ruHbr 0,10 Ir 0,1]7 yliatsblBalo r
SUAqCHIIft OCTATOI{TIbIX trHTCHCUBITO-

crert E[ep rilI{[Il II 1I I(

ri+r{ | 
,,,,,,,,,,,

/,4

10 0 0 0,07

Ha puc. 4 nprane4enbr r{or{ryprrr rrur.iItfr- norrrolqeHl4tr nLtHuft I( (13934 A)
14 ),8542 -4. 4na fnyx Saa. I{orrtyp 1rItqttt;a }"8542 A uc-upanrelr 3a l4lrcrpyMelr-
Tir,rrbrroe pacllrv peHl4e no nrero4y- Bau 4e Xxr,;rcra [4] ra uperrycraBJlfer co1ofr'

Irorrryp 6.rer4or, cocroflIqefi lta iI\tHuu Ca II lr ilur11nu P 15. 34ecr xopo[o
BI4Arra acullMerpr4fl, I4r,Ielorqarr paSr{blft xapaHTep B paSHbIx saaax, qro JIerHo

r{o}rir{o o6rscrrnrt Au66epeHr1raaJrbr-rbrM cMerqer{fienl ilurmfr I{aJrbIIrrE rr BoAopo-

Ia B cner{Tpe BBeBAbr. }touryp JruHurr K uoxaar,rsaer oco6erlHocrl4, cBtISaHHIie

c reil{, .r.o o ,hase 0,70 n qer{TpaJrbr{oii.racrrl ilvrHutt I.Ia6JIIoAalorcfi SMr4ccrroH-

r.rbre I{Or{[oHeI{rbI K2y nI(rs. Ilonrrenuro A1aI1CCLI14 B IIeHrpe IIuHuu cOnyTCT-

ByeT IIOAIeNI ee HpLIJIbeB, qTO IIpI,IBOAI{T It yN{eHLIXeIIIIIO SIIBI{BaJI0HTHOft mI{-
pr4Hbr Jrr{rrrru [orJlorqeEll{fl ,- 

Ha HaItrI4x ctrexrpolpaMNlax 6 Gem ayuCclllo B qeurpax JII{I{IIft H I'r li
r\{o}nHo yBrrAerE, naszHafi yE(e c $a3br 0,53, o4uaxo cneHTp' flOryqeHHblft
B DTOfi draae, r,tnte"t HSAOCTaTOqI{yIO nJIOTHoCTb B qe}ITpe JIfiHtIil AJLI [OCTpOe-

r1lrfl ItorrTypoB i)rII4ocI{orI}IbIx }toN{IIoHerIT. floarol'ry 1ra pIlo. 5 noxaaaur'r Hon-
lypLI DN,IIIcCIIII roJILRo 4.rrr{aa 0,70 ll 0,76. l.Ipu aroM 3a I{eilpepblBl{r,rft cuexrp
{Tpr4r{r4}raJrr4or, Hpl)rrrbfr luiuir I-I n I(. ,[,nx-ero floflyaleHrrfi (n rpy6ort upu-
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1'es
,1'R

1'vy

f

2,5 x 106

1,4xJ03
5,1 X103

6,5 x 108

2,5X106

1,4x10s
5,1 x 108

6,5x103

Ta6rrqa 3

2,5x106
3,1xlt','
1r,5x108

4,8X108

2,5X106

3,0x10?
4,5 x 108

1r,BX10s

2,5x106
3,0x107
4,5x108

4,8 x 108

,6nn;'rierrzu) Kpr,rJrbfl H, z I(1 trpoAoJrlnaJrr4cb Ao coeAlrlreurrrl c fiApar{r{ nurtmft
II, u Kr.

Dwmccwr' y o6eux nuuuft pacrer c yBerr4qeuraenr Saasr. B rlaae 0,76 orra
Aoc:rr,rraer r{axcr4l{yMa? rrocJre uero 6rrcrpo rraAaer Ao rryJrfi. Ornouteuue rzlr-
Terrcr4Br{ocrefi olrraccraoilHr,rx noMtro}reuT K2/H2 : 0,7-- 0,8. Tanoe orrrortre-
Hr4e i)[rr4ccrloHHlJx Ito[I[oHer'IT yHaS],IBaeT rla To,qTo cpeAa B cooTBeTcTByIou{IIx
qacTo'iax frB"rr.fleT0.g oITusecHI,I'roncrofi.

1{orlryp curr,rroii lru:ukrv. norlloqerrrrrr otrpeAeJr.rrercrr cJreAyrorqraMr.r {anro-

B cny.1ag e Gem ory BeruarflHy

p arrr4

I- -= yn *'pos * yw.

1. EcrecrseHHoe Baryxanze ?R.2. l{na4parrasHufi rurapx-a$Senllros.
trloilillo saIIUCaTr, n nr,r4e [5, 6l

l,e,s : lQ-a'a,'a n"1 7t/2.

.3. CrornnoBeli{e c nefirparu.r},tr,r?r aror\{aMrr BoAopoAa ?w:

?lv : 77,0c'/uSi"lunn [6],

:rge tc - trocrofrrrua.a, ofipeAe,lr.fleMa.E rrorerrrtrr{aJlauu nos6yrxAeHr4fl rrepexo-
.troBr:B aroMax BoAopoAa ra Ca II, trV - fiocro.EHHa.fl, BaBr4c.srqa.s or rer{nepa-
'ryphr I,I M0JIeHyJIflllIIIix BecOB CraJIItIIBaIoIqI4xC.fl qa0TI,IL\i ns;1 4 X 10ra.

_Orleuxz BeJrrrrrrdH rrocrorrur{Drx BaryxaHr{.rr AJr.rr {aar,r 0,98 (T, :5200 I(
us 17l r4 vx aJrexrporrrrofi Horrr.Ierrrpaqr4r,r, rroJryareHr,roft no $opuy;ne-I4lrrJrr4ca-
Ternepa, 2 x 1013) npr4Beger{br s ra6Jr. 3. Vla ra6r-mqu cne!1yer, rrro orrpeAe-
,JrrrorqrrM {axropou B yrtrrrpeHr,rw tmsuir. Ca II B cneKrpe ( Gem .rrBJr.Er{rrcr{
,cToJlnlro3elrraa c rrefirpaJrbrlblMz aronrax,rr4 BoAopoAa.

O6cyx4erure p€BlJrbr&ToB

11o.ruy.1gp1161e Br,rrtre peByJrrrrar],r BNrecre c AaHrrbrlrr{ [B, g] rroBBoJr.sror
ltIpOCJIeAIzTb 3a II3il{eHefi.uflI,[ll OCIlOBIILIX CleHTpOCHOtrl4qeCfiI,IX xapaHTepilCTIIn
,BBeBlu,r c $asofi.

o4nonpeueullo-e y[relrbIrIeHne aHBI4BaJre]rrHr,rx [rr{prrrr Bcex [.grrll ltuuvfr.
:ror.irorqelrr4n ca II r{aqr4Haerc.fl cpasy rrocJre mnnurrynra 6necxa anes4r,r ($aaa
0,5) u cBr{Bar{o c rroAT,eMor\r r4x r{pbrJrr,en (cu. puc. 4). flpranreprro B ror }r{e
ilro,\rerrr BosHr.rHaer a\[mccufl B rrApax ,nmttmfr, If z I(. ,{attuefrruee paSBr4rr4e
3ilII4CcI{I4 I{ yMeIIbIIIeIIIae oHBI4BaJIeIITIILIX Irtrzpl{H nuttufr [OIJIoIqer.rId.fI npor4g-
xoAI,Ir BtrJrorr, Ao $aarr 0,7-0,8, r xoropoft arz a{SexuJ Aocrrdraror cBoero
MaKCrIMyr{a. llonuan a}rrrJrldryAa usrreuenuii axurdBareHrubrx mr{pz}r trwtufr.
Ha"rrrrl(rlrfl He npeBocxogur 25-30%. Bo4opoAHbre Jrvfirmfr. rroHaSErBaror SHasu-
.TEJII,IIO 66TOTU5'1g AMtrJII{TYAY NEPEMEIIHOCTII, YME]IE,ItrArcTqyrcC.fI C YBEJII4IIEHI1EM
Horrcpa JIuIILlTdl I4 aI-IOMaJIEHO CIZJI6IIBI AJIfi AaIIHOIO CleI(TpaJIbIIOIO HJIaCCa B
$aalx trepeA r\{ancfiMyr\{ou 6,recxa (0,7-0,8) 14 B Maxcr4r{ylre 6necra.

fittn o6r,xcHel{I4fi paaJrl4qubrx c[er(rpocrorrr4qecxrzx ocb6enuocrefi qe{era4
trpl4BJrel{aJrucb pa3rlaqllbre MexaHr{Blrr,r. Tax, Halpr4Mep, arroMaJlbl{oe ycrrJre-

.JIr'trrug K H 8498 8542 8662
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Prrc.6. I{snreserur.s c {aaoii
rTaparrorpoB aruoc{opst

flne eepxHue r{pI,IBbIe npeAcraBJrrrror
DerI,lquHLI > (WflI) 1-ro lr 2-ro
rryJrbrutrJrcroB Ca II, HopMupoBaHHble
ri rrx BHarIeHlIflM n lrarcultyltc 6necna
3Bcr4t'r. l uqlin ua n'ropoii nl,rlnoit
cooTBercTBYror BbtrltrcJIeHr,IflfiI IIa4e-
reHHocreii Bo.[.opoEHbIx ypoBHeit;
ItrTpIrXOBafl JII,IIITTI trOCTpOeI{a IIO

nprIIrrII4riy cunrlrerllulr. Tperr,fl fipu-
Barr - IIBnreHeHur c rfaaot1 JIyqeBbIx
cr{opocrc!'i o?, corJracHo [141, a uer-
rlepraH Tolrnellarypbr B036ylr{ae-
urrl o" couacno [7]
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Hr4e BoAopoArrr{x rrr4ril.tr? B rpeAr'raHcr4r{aJrE,r{brx 6aBax }tpa$r IB] o6rscuser
BospacraHr{eM B arrroccfepax qe$er4A rraKporyp6yJreHrrrErx ABr,r]r{eflr4fi , rrpr4-
BOAgtrtrrrx H yrtrrrlleHr{ro JrrlHr4ft B pesyJrbrare HepaBperraeMoro (pasABoelrr4-rr))

I4X rIa HOI\,rrrOHer{Tr,r. 3ra uoge;nb B ocHoBHoilI ofirIpaeTC.fI Ha pacqetrJlerrrre JII{-
:,j,uuIJ,&1r'rafiAelrrroe aBTopor{ y rpex rle$errA, Ho Bcrperraerc.rr c p.rrAoM TpyAr{o-
creft.

Bo-nepnrrx, KaH orr{eqaer }tpat[r, B rrer(oropr,rx cryqaflx pacx{etrJreuHbrft
Ha HOMfrOrreHrr,r Horrryp BoAopoArrofi Jr],tiluu N{oinrro IIpeAcTaBr4rr, oAr{ofi mr.{po-
Koft rI4HI4efi, BaJrr4Tort Drrraccr{efr. Bo-nropr,rx, &1ror{&Jrzrd B aHBrrBaJler{THr,rx
mrrpr4Hax BoAopoAHhrx Jrr4Hr{fi Tpe6yror rrpr.lB,TreqeHr,rfl Mar(poTyp6y.rreuTur,rx
cHopocreft B cryrrae ( Gem B corHr4 nr4JroN{erpoB B ceHyr{Ay, rrro rra uopfi/IoK
6o,nr,rue fla6Jr]o/Iaerr,rx [7]. B-rpcrrux, [Jrfl NIcxar{Izarra ylrt4pe:ur,rtr JruHufr"
BCJIeACTBI{e lraHpOryp6yJrerrrHlJx ABLr'4{elrr4rt rre -flBJr-serc-'I oqeBr4AHr,rrr 6rrcrpoe.
yMerrr,rrleHr4e ax{[Jrr4TyAbr Baprrar(r4fr exsI4saJreHTrrblx rlrrpurl BoAopoAHbIx JIt4-

Lrmfr. c pocroilf rrx rror{epa (cu. puc. 2). U, rraxorre]{, B-qerBeprblx, B {aBbI, co-
orBercrByrorqr.{e a}roMaJrr4.fr^{ BotropoArr6rxJrr,rrrr4ft,lrtlrrtttrr H lr I( Ca II ue yuru-
p.flrorc.tr, a, Hao6opor, crarroB.rrrcs 6otee y3Kr4rr\r (cu. prac. 4). Ilpra arou o6e
rpyrrnbr rrpeAcTaBJIeHr,r crrJrbrrbrrrr4 Jrr,lrrrifirrra, {opullpyrcqr4[rr4c.fr B [ocTaTosEo
rrporqiHeHrlbrx cJrofrx arN{ocsepbr.

B 4pyroft rrzrroreae Drrr4ccr.r.rr B Jrurrr4.fl\ H ra I( Ca lI csflar,rBaercrr c ygapl{oft
BoJrirofr, noropafl nepr{oArrrlecxl4 IrpoxoArrr Iro arr\Iocdepe sBeBAEr [9-12]. 3ta
rzrroTeSa npeAcraBJrflercfl 6oJre0 Ilepc[eHTlrBrrort AJrfl o6t .scrrerrra.a Bcefr coBo-
Hyrrlrocrr4 pesyJrbraroB, fioJryqeHrrr,rx IIo ( Gem.

Corracr.ro pacrlcrarr loruusr,io [9J n pear,.,rbrare Ilarper]a cpeALI Bil 0poH-
Tor{ y[apHorl uonlrr,r B crrer{Tpax HJlaccrrrrecxr.rx qe(rerng AoJririHa ila6rro[arbc.fl
aNrr4ccl4.tr B JII4rIl4rrx ltl r,r I( Ca II. Ilalr6olce cI{JIbr{o llarpeBalorcr ;rgtrpuoft
BoJrrrofi Brrelrrrze xoJroArrr,re cJror{ arxroc(repr,r anes4r,r. lloatorrv cql,ITaercfl, rITo

cJroit, Koropr,ut nr,rcneqlrBaerc.fl rlocJIe IrpoxorIiAeIIr{.fi ero yAaprroii BoJrI{oit?
trpocrrrpaercfi or /'6, rAe crerlellb l4orll4Saqrrrr BoAopoAa paBHflercfi 0'5' x uo-
Bepxllocrrr BBCBATT) a 6o.nee t.try6oKfie c.rlor{ rra.rro B.rrilrrlor Ir& BhtcBerrlBaIIr,Ie.
OArraHo orrr4 ratt?ne onair{yrc-fi rrarperrrrrrrrr [9], ir rax Kar( r{x reMfleparyl]a
B rrecHoJILKO pa3 Bbrrue Ter{ilepa'ryllr)r Brrerll]rl4r oJroeB, To Ia;Iie IIeSIIarII4Te.rIb-
rrr,rii uarpco Molrrer rrprrBecrrr n [orroJrrrr{rerr,Hoii r4orrI4Barll,rrd Ca II. Pocr cre-
IeIIII I4OHUAaqI4I{ AoJI}I{eII II1]I4BeCTI4 It OAtIoBpe]Ielluoxly yMeIIbIIIe]II4IO )I{BI4-
RaJIerlTrrbrx rtrI4pI{}I 0Ce:L rtt].Trt nrarrral,:i flolJroIqelrI{.8 I{aJrbql{.fl.

IJarpen cpeAr;I Ba yAaprrbrrr drpo-rrro1\{ nro?r{er Br,raBarb rar(ine ?IoIII,IBtlr(urc
BoAopoAr{brx arorloB. O4uaxo, HaH nol{aaano e [9], cIaJIa yAapHIrIx Bo..IrI y
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{{JraccrrqecHyl qe{er4A r.reBeJrl{Ka, noDTot[y r.reBBrcoxa ]1 crerreHE, uo:f.t],r,ar\r\a
BoAopo[a (IP :13,46 aB). Terr lre nneuee ecJrr4 Ba Spourorr y4apuofi BoJrHbr
rrMeer rrecro r{orrz3a{r4r{ Ca II (IP - 17,82 aB), ro tpv arorr Bo3r,ro}riHo
aHorraJrbHoe ro^a6yrHqenue BToporo r4 Tperr,eto BoAopoAlt6r,\ yponrreft (p" :: 10,15 u 12,04 aB). 3anrertrnr, arro artr{exrr,r noa6yix4errrzfl 

^ror.yr 
B BHarrr4-

TeJILlio 6o.nr,urefi rlepe [otsJII4rITr, rra axrrrJrr4ry4y uaoreHerrrzfi oo4opogirux .nnHrzfi,qer[ r{oHr4Bar{r4.rr ]ra JrvrLruw Ca II.
I-Ia pzc. 6 tttrr couocraBldJll4 I4alrerrerrr4.rr c {aaofi (cyr{Maprroro [orJrorqe-

IrlItID nepBrINI I4 BToprINI NryJIbTLIfIJreTan{I{ Ca II c IdB}IerreHI4eN{ oTrroCI,1TSJIbr.rhlx
IraceJrerrrrocreft n'r'oporo r4 _rperrbero yponrrefi BoAopoAfror.o arorfa. Jloraprz{-
116I lraceJlel{uocTefi (cu. ta6n. 2) onpe4e.rreHr,r rro na6lrogaeubrM ar{Br4BaJreHr-
rrr>Ii\r rlr{pr4HaM rreroAorl vnao;nrAa [131. I4a co[ocraBJrerrr4fl Br4AHO, uro 4eft_
crBr4're,rrbrro, n {asr,r, coo:rBercrByroqr4e lraz6ontuefi. uottvsaLlua ca II, na6-
JIIoAaIorcrI uau6olrlurue aIroNIaJII4I4 B HaceJrer{rrocr.rrx BoAopoA}r},rx yponuefi,

Tanranr o6paaonr, rrrloreaa yAaprrr,rx noJrlr Aaer BoarroT,1rrocru odir"rrrru
IIe TOJILHO BOBIIIII(IIoBeIIIzo V nOBeAeIIIae CNIrz,CCTIr B Jlr4rrlrnx H Iz I(, IrO TaHII{e
r,r xapaFirep r43rreHerrr4rr ilurtuit [orJroulerrr.r,s Bo[opoAa r{ HaJrbr{r4s. cttta ygap_
r'rofi eorrrbr pacrer rro [repe []loIIBr{}Nerrurntl rny6oxrax c.rrocn ({aaa 0,a; 'H
rroB0pxrrocrr{ BrrJrorE, go rfaar,r 0,8, r4e lrara6o;ree cr4Jrbrro npo_qBr.srorc,tr oco-
6errrroctla, cIlfiSallrlble c alrlrcclaeft I{ nol'Jrorqerrr4err B Jll4rrr4flx. llocne a.rojt
$aar,r y4aprra.s BoJrr{a BLrxoArrl. B canrlre }rapylirrbre cJror4 amroc$epr,r, r4e
peSr{o IIaAaeT HorrrlerrTpaqtrrfl ilToNroB.

B.rellneparype eoa6ylt/Ie1rl{rr, Bhrrrr4cJrerrgofi }tauyro [7], noAo6rrrrx arro-
llalrarl tre ua6trogaerctr, qro r4 rre yAIrBIzTeJIbrro, TaH r{a6 Orra noryqerra nocla6ulr Jrr4Hr,rflr{ r{eraJrJroB. Jlurum RoAopoAa r4 HaJrbrlr4rr $oprrrzpyro.rcr n
rrportlilielrlloft atlloc$epe sBeBAbt, rAe ciaJra yAaprrbrx BoJrrr Aocrrdraer cBoelo
traHcr4MyMa. Jlranura l\'reraJrJroB o6paayrorcn s 6oilee rorl6r{x cJrofx r4 Ha
66.rrrruux_e$$exlranrri,rx rry6rarar, r4e-Hene.nrzna crdJra ),[aJ]Hr,rx BoJrH.

- IIogo6naa crparrz$rrxaqI{u noA'rBepir{Aaercrr nprrBrrrrrr4 rr3Meseflr{.a c
daaor? ryareBbrx cxopoc'rert, r{BrrepeHHr,rf A4aucou u f{rioenr Itzl] . mrrrr.oou,
Hpr4Bafl prac. 6, coorBercrByroqas rny60xialt cJroflxf arnroc$epr,r 3Be3Arj, rro-
ilyuefltl no <$oT'oc(iepHbIrID JtI4i{Idr{x{ a,reraJrJroB. Inrzlrienua Bflelrrrl4x cJroeB
arrroc$epr,-r, roJryqeHHr,re rro .flIipy Jrr4rtuu I( Ca II, o6napyilqysaror Barrag[br-
BaIII4e no Saae raKoe itie, HaH (BaIraBAr,IBaIIIze) B l4gr{eHelrtltrx onBI4Ba.JreHTnrIx
mrapr.ru ..lurtui,t KaJrblirzrr r.r ]lo4opo[a.

Anropr,r 6tarrigapnt A. A. Eoapqyxa r,r

pa6orrr I{ rroJrearrrrle Balteqarrufl, a rax;,rte II.
TOBI{E CTATI,I4.

14 gexa6pn 1977 r.

B. fI. fpnurdHa Ba o6cyx4enrae
H. flerpony Ba rroMorqb B trolro-

,t.
t
J.

4.
5.
6.
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AHAAITA'IUli TJA}IIi CCCP

I{ 3 B E C T I4 fl }t P },I M C H O i1 :! C T P O O I'I 3 I'1 rI E C H O trt O E C E P B A T O P fl II
Tou LX, 1979 r.

CTIEITTPOOOTOT,TETPIII.IIECHOE I{CCJIEAOBAHI,{E
EAPI4EBOUI SBESAbI HD 77912

O. II. f{erlrrrrveurio

Ha ocnosanutr crrexrporpar{rr c Ar.{cfiel]cr.reir 6 A/MM BtrrroJrueu cpaBrr.rreJlbElrft asa-

Jrr4B xrrlrr4qecgoro cocraBa 6aprreror"r BBeBAr,r TtD 779L2 rr EopMaJ.rtnoro rI{raETa x Oph.

Haft4ero, uro a arltoc(tepe 6apueBoft sBe3AbI IIIIeercfi rt36bIToR EJIeMeEToB Mn, Ba, La,

Ce, Nd, Sm n Eu (ra5r. 3).

SPECTROPI1OTO},IETRIC INVESTICATION OF TI]E BARIUNI STAR HD 779{2'

by O. I/. Deintr:lunlto.- The dif{erential analysis of the chemical composition o{ the

harium star HD 779L2 and. the normal giant x Oph was carried out by using the 6 A/mm

spectrograms. The element,s Mn, Ba, La, ce, Nd, sm and Eu are overabundantinthO

atmospherc of the barium star.

tr4ccregonanr{e xlll,rr,rqecHoro cocraBa 3BeBA r{paclrblx rI4raHToB I{ crpoeHl[tt

z" ur*o",|,"p id1{eer Ba}r{Hoe BHarreEI,Ie c rotlrtu 3perlnfl trraytlentr{fi SBeBAIIoit

SBOJrrOqlrI4 Ir llpol4cxo}ItAeEllfl AJreMeHToB.

B cnneu c ortrTNr oco6eHgo l4rrrepecHbr SBeBALT, ItMercu1l4e aHoNlaJrErrbru. xr4-

MuqeCHUft CoCTaB. Cpe4r,r 3BeBA CtreHrpaJILHLIx (JIaCcoB G r'r K BbIAeJIflIOT

rpy[try trenyJl.spl{blx BBes[ c ycI4JIeHIIrINIII JIIaHI4.aMfi lapfifl. Bggpult-e raI(IIe
sieanri 6nrra paccolorpelrbr n p.a^6o19- Eafi4e,rlrtaua I4 I{uHaHa [1]. I4cclelo-
BaHUe IIX xr4Mr{rrecKoro cocraBa [2-5] troKa3aJro 3a]IerHblfi I436brroK Tfl]fieJrblx

traraotou Ba, La, Y, Eu, Zr, Ce, Sm, Nd, t' e' DJrer{eI{ToB, o6paSoBaHue

*oropur* ol,sscusercfl s-trpoqeccaMu. 06oIaIqeIlIIe arMoc$ep 6apraearrx 3BSBA.

r.Hlr(eJrblMtr{ aJreMeHTaMI4 cJryEtILT Aor(aBaTeJrbcTBoM rJry6oHoro [epeMertrIrBa-

ii" BetrIecrBa. [o Hacroflqero spea(eHl4 xuMlaqecrllfi cocraB arMoc$ep

otrpeI{eJIe}r JItrIIIb y HeCKoJIbHl,rx BBeBA. tr4a-sa oTcyTcTBIIfl AaHHLIX l\[br Ire Mo-

1r{eil[ CAeJrarb BaHJIIoqeHmfr od OAHOpOIHOCTII lpy1ru1;I 6apuenrrx sBeBA' o Cy-

trIecTBOBaHIIId 3Be3A, SaHI{N[aI0IU,UX [poMeEiyToqEoe troJIo]I{eHIIe Me?I{Ay KJIaC-

cl{secfiuMu 6apuenuuz BBeB[aMrd r4 HopnlaJrbIlbllfr{ SBeBAaMtr{r r4 B HoHesEoM

csere o Nrecre 6apueBbrx sBeBA B 3Be3[HOfi EBOJIIOqII{'

Hunre 6yUy, rr3Jro?fierrbr peByJrbTarbr cpaBHlrreJrbrloro aHaJrr4sa xrrMtrqecHoro

cocra;a 6apuenoa BBeBALT tlO- llgtZ Ir HopMaJrE'tr,3-iug1*u.'-x Oph, trctr-oJll-

3yeMoft r xacecrse crar{Aaprrloft asea{,r. SBeaAa HD 77912 BrlepB},re 6bIJra

uirgur.rru HaK (6apileBatl) BtrJrt,flMcoM [6, 7]'
Ha6tm0eu,ua. lrtta IIccJIeAoBaHLfi. 1b'.,r.tt I{CtroJIbsoBaHbI cIIeHrp,O-IpaI\IMbI

,Bel}'; Oph , 11ij 779L2, roilyseEgr,re Ha ctre*rporpa{e l(yse 3TI[ c Arlc-

uepcuefi 6 A/rlmr. ,I[;rn xanrgoft SBeBAbI trOJryqeHo^rIO ,r{Be-Cfler(rporpaMMbr,
oxBarr,rBaroqr{e cleHrpanusniit Ar4anasorr 4700 - 6800 A. Hecuorpr TIa r-oJ

rrro B o6JlacrlI crefi;pa t" < 47OO A pacuono)r{eHbl cl{Jlbnue ;rzuzu Ba II
u sr II, aroT yrracroK He r{crroJrr,soBaJrca }I3-3a TpyAHOCTeI{' CB-flSaIIIIbIX c

npoBe[eIlIIeM HeUpepbIBIIOIo ctreHTpa' I4 CIIJIbIIOTO 6nelrlupooa:F-mg [IfrE.vi4'
' o6pu6orxa 

".rrr,rpo"paMM 
rrpoBo[r{Jracb o6r,rqnr,rrt o6paBoM. tr{cuo.nrayrr

Hanu6porougr,re [r6aJrnr4, crpordJ]r4 xapanrepucTutrecxue KpL'IBbIe' a SaTeM

c noN{oEr,rc caMoper14crpr,rpyrcqero uzxpo{oroueTpa SarlucbIBaJIr{cb peII4CTpO-

rpabrMLI B UETSIIcIIBIIocrlx C yBeJIUseH[eM s 50 p a3 ' OTOlr{AgCrBJIeIItre CleI(TpaJIr'-
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Er,rx nuuufi ocyrqecrBJrflJrocb c troMoqbrc ra6ruq Myp tSJ. Errnn oro6paurr
ue6,reugr.rpoBauubre rrfrll'frll. c EerIcHa]r{eHI{bIM KoHTypoM. ,(nx arux nunrft
.I43MepflJrucr, uy6uur,r E DItBuBaJrer{TEble ffupurrbl. Sarerrt cTpofiJlacb BaBuclrr-
MocrB rorapz{ua ar(BuBaJreuruofi mupuurr or rny6znrr rzuzft. tr{cuonsayx
uorivseunsrft rpa{rar, Mr,r MorJrr{ rro r{BMepeuur,ru my6ur{aM orrpeAeJrprrb an-
Br4BaJreETHEre mtrpmrbr sacrtrrruo 6reu4upoeauu6rx JrtrHrnft. Peeynnrarbr rrpr{-
Be[eubr s ra6r. 1. B ueprom cro.n6qe yKaBaE aJreMeur r{ Aarra [Jrrlua BoJrrrtrr
Jrfr],;.]l1I/!) BO BTOpOM-HOMep MyJrbrEnJlera rO [8], B rperbeM 

-BefiEqr,rHa 
Cl[ilbr

ocqlrJrJr.flropoB, B qeTBepToM u trfiToM - onBuBaJlerrTHbre muprrHbr ,I'auafr.,
B rrleoToM - yr(aBaEbr tr[oToqEuHE, oTHyAa B3flTbr BeJruq[Hr,r cIrIJr ocq,rJlJraropoB.

Memo) uccne1ooanua. flnn onpeAeJrenr,rfi trapaMerpor aruoc{epbr r,r co4ep-
]r{aHrdrr sJreMerrroB rzctroJrraoBaJrca MeroA KpuBErx pocra. flpe4napzreJrr,Erre
oqerrnrl aJremTporruoft u;roruocur u reMtreparyprr rroxaBaJrrr, qro Arfl 6o.ree
xono4uoft BBeBAbr x Oph Molnno trctroJrbaoBarb reoperrrqecnyro fiplrByro poc-
ra c Brl Br:713 gr.n ncefr. rccJleAyeMofi cuexrpanrsoft o6,nacrra, a 4rr 6o-
ree ropflqeft anoa4n HD 779t2 a o6racrz I 6000-6800 A uyxtuo Eouorrrao-
Barr, reoperuqecnyro HpuByro pocra c BolBl:213, a s o6nacru l,4680A -6000 A c BolBr= tl3. Bo n B, - noa{{uqueHrbr paBJro}ileHl.tr {yunquu
flnanna no orruqecxoft rty6uue. flpz trocrpoeurrrn HprzBbrx pocra Bce AaHHbre
npr.rBoAr{Jrr{cb n reoperr,r.recxofi Hpneofi c BrlRr: ll3 [yTeM BHeceHr.s IIo-
rrpaBon, paccquraEuux Bpy6e.ireu [9]. Bue4euze arrrx trolpaBon r{BrferrflJro
coAep)fiaHrre olreMer{Tos ne 6oilee qeM Ha 20%. n nn trocrpoeu}rfl aM[[pr4qe-
cnr{x nprrBhrx pocra 6rrr npulreuerr MeroA, trpeAtroJlaraloqrzfi trpeABapureJrr,-
Hoe BaAalrr4e reMtreparyprr aoa6ymAeur{E 7r, xoropag 6rrna otrpeAeJrerra rro
crremrpaJrrrroMy HJraccy [101. Sarenr trocJre rrocrpoeurr.a aMtrupuqecxrrx Hpr4-
Bbrx pocra reMtreparypa roa6yx4euus 6rrra yroqHeua tro peayJrr,rararr zccJre-
AoBaHrnr pactrpeAeJreHrrfi aroMoB Fe tr, Cr I, Ti I, Ni I uo aHeprerraqecxr4Nr
ypoBuflM. Typ6yreurua.fl cr(opocrr, 6r,rlra oupeAeJreua orAeJrbHo tro HprrBbrl{
pocra, nocrpoeulrbrlr uo 6onr,uroMy Trr{cfiy taaaft AJrrr EJreMeHros Fe I, Ti I,
V I, Ca I, Mn I, Cr I, Ni I, Sc IL Barenr 6rrno uafi4euo cpeAHee Brraqeur4e,
Horopoe 14 r,tctroJrbBoBaJrocb B trocJreAyroqeM ar{aJltrse. Onpe4eneHue eJreHTporr-
Horo AaBJrerrr4rl cAeJrarro rro aJreMerrrau Fe, Ti, Cr u Sc nyr:eru [pr4Menerrzs {op-
rry.nrr Caxa. Heo6xo4zMaa AJrfi arrtx pacqeroB r4orruBar{r[oHHa.rr reMtreparypa
T, 6wna troilyqeua uB coorgomenmx T, : 0,92Tr. Itoa$SuqzeHr r-rerpepbrB-
r{oro rrorJroqegrrrr 6rrr sanr ua pa6orrr Eoge [11]. I{aftAenur,re rapaMerpbr
auroc{epr,r o6eux BBeBA trpeAcraBJrerrbr n ra6.n. 2, rge @ex : 504017"" -rer.rneparypa noa6yrn4euzr, (l; :50401 Tt - reMrreparypa r{oHrn3a\av, ?t -noaS{nquerrr rreupeprrBHoro [orJroqeurr.fr, u1 - ryp6yJrerrrrrafi cnopocrE,
P" - enertrpour{oe AaBJrerrue, a - napaMerp npuBbrx pocra. Ha pnc. I w 2
rrpeAcraBrreHbr cBoArrbre r{pr4Bbre pocra AJrrr auee4 HD 77912 z x Oph coorBer-
crBer.ruo. flpu arou cyMMhr tro cocroarrmnr Elrfr. Bcex aJreMeuroB or Na ao Y
Bafltbr as [32), a AJr.fi peAnoaer\{eJrbrrr,rx DJreMer{ToB paccquraubr rro rroJrrdHoMaM,
,qaIIIrLrM e pa6ore [331. flo.uysen]rbre rrapaMerpbr armoc{epu rroBBoJrrrJru otr-
peAeJrr4TE orrrocureJrbubro coAepmanuE rrenoropbrx aJleMer{roB. Co4epmauze
,r{eJreaa B rrccJre4yeMbrx BBeBAax tro orrro[Ieuulo K ero coAepHarrulo ua Co.nu-
4e, T. e, BeruquEa

[#_l == trg N (Fe) - rg ff (H)]* - trg A/ (Fe) - re r/ (H)to,

rrprrBeAeua s radx. 2.
B ra6,r. 3 upe4crawleubr peayJrbrarhr orrpeAeJrenr{s coAepxiarrr{s DJreMerr-

ToB orlrocr4TeJrbrro coAeplriaHu.E lrieJre3a. Bo moporrt cror6qe [pr{BeAerro cpaB-
Helrue xrrMr4qecxoro cocraBa aBeBAbr HD 77912 c Cornqenr, r. e. AaEa BeJrraqrzrra

f S.reuerlr 'l| -"----"- I : rlg N (areu) - ls /V (Fe)lno nstl- [lg /[(a.reu)- tg ff(Fe)]s.L Fe Jo-t
,flauurre o coAep]fiaHflu paaruqurlx aJreMeHroB rra Co,rnqe Bgrrhr uB lL?l.
B rperleu cron6qe trpeAcraBJrerro coAepx(aHue aJreMeHroB B uccJregyeuofi anea-

"qe oruocureJrBEo coAep}Karru.E aJreMeEroB B BBeBAe x Oph.
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yaxotro;ocHofi'dtotouerpzl{ trpI4IIIeI fi BaHlIoqeHI4Io, qro B sBeBAe HD 77972
.coAep)fiaHl4e )IteJIesa SaMeTHo troBblmeHo IIo cpaBHeHIIIO C eIO COAepTI{aHI',IeM

Ira coJrrrqe.
B saxJrro.renue rrpr{Homy rry6oryro 6naro4apuocrb A. A. Borpuyny Ba

rrpeAocTaBJrer.rrrbre cueH?porpaMMbr z rroilroqE, n pa6ote.

.,(eHa6pr L977 r.
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CBEpXACC9UI4AIITII us6vltspgoll TIAPLI TAJIAT(T[111 NGC 4038i39

O. A. fio6poar'rii, I{. II. [IpounIi

flponeleua rrHoroqBerrrafi {ororrlerpux B cnei{rpaJI6IIOII Allallasone 3600-7400 A

31 cnepxaccoqr{aqr{rr ileryrapuoft Iap6I raJlal{rnx NGC 4038/39' I'IMeIoIqI{x B cl[el{rpax

,*,.",, H& + [N II]. @ororuetpl,uecHI,rft I'IaTepI{aJI IIojIyIIeH ua 2,6-lr TeJIeCHoIIe

uM. ar{aAeMtrxa I. A. Illairsa l(psrucxoft actpofi'rat'r'recxoft o6cepnatopl{I{ c 8 (frarsTpartu

r EOfIolr. flotyueurr paSMepbr, paclpeAeJreHl4e sHepIIIIl B cllel(rpe n a6corrotsHe BeJIIIq['

Ebr paccMorpeHEbrx cDepxaccoq'"qrn':i' Onpegeneurr {lrsrmecxt're ycJroBr4r B rasoBbrx

TyMaEEOCrfx, cBflsaHrrblx co cBepxaccoql{aql,IJllIll: pa3Mepbl 350-550 IIc, I{x IIOBepxfiocr-

rras Epr(ocrr, r IJo -- Ao t,g.fO-,i opr/c'cu2'A'nB.ceR II I\IaccbIBoAopoga 106 - 5'107:)iO"

Ararug lralrr4x AaHEr,rx rr AarrHbrx [5, 7, B] [or{a3aJr, qro flapaMerpbr paccl\{orpeHEbrx CBel]\-

aCCOquaqrali OqeIIb IIOX6H{I{ fla 11apaI\{eTpbI (apJI]'II(OBbIx TaJIaKTI4R' fIO-nr'rqulrOlty' dluallue-

cl{tre ycJroBr{E B raBoBr,rx TyMaErrocTfix aTI,IX CBepxaccorltraquft oTJIUqaIoTCg or ifueuuecnux

y.,ou,figu{$yauuxtylrarrrrocreftuaueilr,rApylxxHop}{aJIbEt,IxIaJIaKTIIK'acaMI{cBei]]i-
accoqr4aqrrlr coAepll{aT srraqr.rTeJllllo 6Ollue ro;ry6rrx lr 6oree ropflql'Ix 3BeBA, qeM MOJTO]ILIe

crtorrlreu]ls uaureii laranrllxu.

MUI-TICoLoRPHoTo\{ETRYoFSI-IPERASSoCIATIONSINTI{EI,EC[]-
LIAR PAIR OF GALAXIES NGC 4038/39' by O' A' Dobrod'iv ancl 1' /' Pronilt'- lltrl-

ii.oto,' photometry oi the 3t superassocialiols slrou'ing etnission Hc( + [N II] in Llte pe-'

culiar pair of galaxies NGC 4038/39 has been can'iecl or,L i,r specLral range 3600-7-400 A"

photometrical material for the galaxies were oblaiued at the 2,6 meter Shajn Telescope

of the Crimean Ast,ophysical of,servato,y using a, it,age conve.Le' a1d B color lilters'

Dimensions, specli.al ."rrgv distribulions anrl absoluLe magnitudes of the superassocia-

tions have been lould. PhJsical properties of gaseous nebulae collnecled rvith these supet'-

associatiorrs are tle iollowing: dim"nsions - 3SO-SSO pc IIo,sullacebt'ightness - up-to

i,g.1g-rn erg/s.cm2 A quad.'..c of arc. ancl hy_dlogcrl uiasscs - t_6t:5'161 91i,.-,'.Arraly-

sis of the data obtained'iogtrh"t with those oI Ruliitlges, Rubin, Forcl,-D'odolico [5' 7' B]

and others shoxs l,hab par:'ameters of the sltpelassociations colsicleretl are mubh lil<c t'o

thatofdwarfgalaxies.]]]rerealereasollstosupposethal,physical^condiiionsilr[,he
;;;;";, "r-poiunr, 

of these superassociations diller from that of diff.se nebulae i, our

and other normal galaxies. It is necessary to strppose also [haL 
- 
superassociation's of

NGC403B/Sgcontainmorebluearidmore]rol,slar,stlrarryottngclustelsofourGalaxy.

llsofrnas cr4crenra raJrar(rr4l( NCC 4038i39 - npairlle reHyJIflpllblii BFIe-

"r"ffi',li;;;r,r#-oO""r,r. 
On nnlto.rerl B (Ar.rla. , ,1n1a.ror Bsar'Ir'toAefrcrnyro-

";;-;;;;;rrL, 
gor_,orrrroBa-l3eJrbrrNrr4HoBa no,1 J\.t 245 l1l, n 3 nf,rilc ueny-

Jr_sprrrrrx raJra^rr,r^ Ap.ru rro4 J\ir 244 t2l. llpr.r 6olr,uttax sltcrro'I4l{I4ttx ll rpl.
xopolxellylJloBollpaapeureurzrac}lcTelIailo,Yo}IiaIIaAtsaoBa.[a!conT]I4Hacalo-
Iqr4ec.E Bo.ToarH'l[,rrr noirqarrrz 6olrr,ux ocefi. Or rlecra I4x conpr4no'rloBellrrfi

;;;;;A;" cra6r,re r4cnllrdBJrerrrrlte Ayru, Ba rlro cl4crex.a no,,ytll4Jra I{aBBarII,e

((aHrerrrrl,r)) t3]. FIa $ororpa$r,rnx c *;Hbruuxlr4 EKcrrosr4rll4flI'I{ (pllc. 1) ceBep-

ur.tfr osa.r cranoBr4rcfl rroxoitir4}r IIa IIeTJIIO - NGC 40ll8, a rotrtnt'tfi IIa Ay-

;.r, _"1+cc a0sg, cocro_sxrr4e Lt, .sprir4x cr.yr\errr4ft. Nleirigy oBa.rrarrr{ Haiiilerr.l

titi
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Pnc. 1. (l)ororpa6rrrr crlcTcMbl
NCC 4038/39 s pairrrix $lrrmpax
Cenep nrepxy, Bocrolr cJrcBa. paBMep
naxgoii gororpagul.r 2,9 X 8,,6
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rycTr,re o6.nax1 [LrJrtr{. corlacHo x;raccur}raHaquu Xr,roltacol{a, Maf,ar;ra lr

CluRnlxa IaJIaHTI4I(I{ IIpI{IIaAJIeHat ,t ,ury SC CueHrpaJILHbIx x'naCcOn }-0 lt
F5 coorsercteeHHo [4]'

I4ayuerrraro cl4crel{bl NGC 4038/39 nocnar{ello rlHoro p-a6or' Eonsrue nce-

ro r{cCJIeAoBaJIIIcb flpl(I{e crycrltlz oBa"rIOB. Illax6aenrr Ha6IIoAala 10 rralr6o-

Jree fpr(ltx crycrl{oB u arar"nna IJ, B, V [5] lr uolraaaJla, qro oIlI'I o6pa31'rc1'

cr4Jrr,Ho r{cxpr,lBJrerrHyro B npocrparrcrBe I{enoql(y cBepxaccoql4al{uii roly6rn\
;;arA. CurauHu Droft cr,rcrelr5t, rroJryqeHrrble Ira 6-nr renecnofle, rpI4BeJru l]o-
poHr{oBa-BeJlr,flA{r4r{oBa r( BbrBoAy, qTo 3ro B TO;rie Bpellfl lleuoqna II{IaHTCI1i4X

HII o6.iracrefi [6].
-flpxne crycrnr4 naprr NGC zr038/39 r4ccJreAoBaJII{cr, r&I{irie crrer(rpa"rlbllo.

Bep6ranxtra [7l lerarluo I43yaII4JII4 IIoJre cliopocrefi [ap]'I IIo srII4ccI{oHrILl[{ 'rtlr-

nll.qrr FI* I{ tN II] I'I SaHJrIorrI4rlI, rrro ero He'rIrg'a o6tr,caurt' III4 B npeA[oJroitie-

rrr{r4 BpaIqeH:r.n o1ilofr raJIaHrI4ItII BoItpyI ApyIoI)t, HI't HaIi AB\1}I{SIII{e AByx l-il-

Jrar(rI{K OKoJIo oAHolO qeIITpa TEiIieCTII' Auropnr CA9JIaJIIIBbItsoAT qro B IIape,

Boat\rox(Iro, 6r,rno 4na ur,I6foca, JroI{a.rII'ISoBaFIHbIx B paBrILIx MeCTax' Py6uy.,"@;fi-; 
O;;p;"'i3l ,r.r"qouum ra3oBr,re HoI{trrIeHcbI rIapBI NGC zr033i39

cneirrpo{oroMerpr4qecxu. Onpe4eneurrbre I4}rI{ orrlocrrreJrb}Ible rrHTeHcI4BHocl'rI

Is*i/1Nul , In*l InO, Ip:ilqllur, I'1 Ap' noHa3a"Iltr{, IIro ITo SI'I3r4secItI4r{ yc'rroBl4frNl

raiosble o6paaoraunr rupo, 6rrran, Tyn{aH}IocrflN{ HaIIIefi laraHtr'rxr'r' Brtecre

C TeM oHI{ HaIIIJIII I{ olpeAeJIeHHbIe pa3JII4qI'{s: IasoBble HOI{IIJIeI(0IJ NGC 4038/39

BHasI,ITeilLHo 6otase ILIJI6IO II? Bo3[IoHtHo, CoAepEtaHI4eII IeJII4'fl lI UOI(aBbIBaIoT

abrcofiyro cpeAHmro nJrorr{ocTr, cBo6oAHbrx sJreHrpoHoB rue - 702 cr{-3 ro cpaB-

HeHUro c Ia 3 o B J,I[II4 TyMaHHocT.fi NII4 Irauefi f tr'u anrunu'-- n;p; NCC aOgSiSg ra*)fle rdccrreAoBa.rracr, B paAaoAr{arraBo}Ie. Ha6lrcle-
Hrr.E, trpoBeAeI'IItrIe ua 100-u paAI{oreJIecnotre 3fiSeIr,c6epra [9], nonaaa'rtra,

.rro 6oree 40% to lracce nefirpaJrrrlroro BoAopoAa (aIIrelIHr,I) pacrloJloi}{ello

BAoJr6 orrrr{qecfir{ cJra6brx BerBeft. fIpra arou Ira rcHtllyro BerBb BoAopoAa nlll'I-

;;;;;.;; 1o pureo"urre,rreNl Ha ceBeplryrc' Ha6nro4elllafl IIa 1415 Mrq r Bec-

,"iOop*" o6,apymr.rnr{ HererrJroBofi uirosuu^ pa,r{epo^r oHo"rro t', pacno;ro-

211"r1rtfi t{e}I{Ay IaJIaHTIaI{aMII IIapbI. fl;noruoctr, SToro IIcToarHI4I{a oItaBaJIaCL

rral{BLICUeft CpeAI,I }ISTSIIJIOBrIX IICTOCHIIIIOB, CB.sBaIIIIIjtx C nel(yJlflpHllxtll rro

crpynrype cucreuartr.r [3].- 
iructiosrrrfl Ao raJrar{rum NGC 4038139 ro paBIILITI onpeAeJrelrrrl{ saH"rrlo-

rreHrrr B trpeAeJrax or 5,4 go 33 Mnc. l,Irt uprarrrlrr paccro.trHr{e Ao Hr4x, onp€-

AeJrelrrroe Bep6rz4xtar{14 rro HpacrroN{y clreu-{erll4lo .flAep napbl nprr flocroflrlHol'r
'Xa66na, 

panrrofi 75 tt*rlc.NIuc - 20 X'Inc (1" Ha 0roII paccrorlHll\I coorBer'

crByer 96,9 nc) [71.
hu*yorprru, uapa NGC 4038/39 rar4r B ce6e NIIoro HeperIeHI.IbIx upo6-

JreM: ee rreo6r,rqua.a Sopua, pac[peAeJre]rlre iJefirpaJIE,IIOrO BOAOpoAa, BSJII'IIII4-

Ira 14 {r43r4qecHr{e ycJloBr4fl B CBepxaccoqpraqllflx 14 Ap. n_p_oAoJl}r{alor npI4BJrc-

ItaTb BHI4IIaIIIIS HaH IIa6JIIOAaTeJTefi, TaH I'1 TeOpSTI'IHOB. Hailra I4CCJIeAOBaHI4'I

cr{cTeN{r,r npoBcActrbr rro AaHrrr,r},r }rHoIoI{BerIIOit +oToNIerpI4I4.
IIa6,uo0erruo uiOpooi*rca. fiaofruafl crrcrerla raJral(rl4n NGC 4038/39 rpo-

rorpa+r4poBaJracrr ft. X. tlynabnnU u 14. M. flpouzH 1] rlepBl{rr}Ionl (loxycc

2,6-rr pe*ter(ropa trIrr. ar(aAexrraHa I. A. Illar"lrra c noxloqblo sJre1rporlHo-olr-

,irr."rio"ii upeo6paaonarerrfl B Docbrrr.l cirir.nrrpax (trg - 3600, 3730, 1rGB0,

5090, 5280, bOgO, OOOO u 7400 A tt0l). i\'Iacurra6 l4so6pailiellu.f{ Ha clrl4rIr(ax

p;;;; 27';7 on*r. oroorpr,r c 1,36 3230,5090, I?so-l q999 A r{orvr-Br'I/Ierrrrrt'
olrvccnro raaoBbrx o6ranoB B JrI,IHr4.tIx tO III; Hg, [O III], l'Ic, u [N II],..ec;rra

r{paCIIbIe CNIetrIeIII4.tr errzX O671anOB 6ilU3ItU H l(llaCII6IM C}IeqeHI4ffII 6'nraXafimUX

"irur1rrr,. 
Ha prac. 2 noxaaano rroJrolieHrre BoarIolItHLIx al\IIlccI{oHIIbIx [r!],H./'fr

rasoBErx ryrrarlHocrefi cucrerrr,r 1\GC 4038/39 nnyrpu noJloc nponycHal{l4fl

r4CtrOJIbBOBannr,rx {rznrTpqB IIpII ltpacillix clfetr{epl4.rlx, paBIILIX KpaCHLII\I CMe-

tr{e}rr4.frM 3Tr{X rafia6rr4r(, oilpeAeJrer{rrr,rrr s L7], 74a sroro pr4cyHl{a eu4-

Ho, qro Bce Jrr4r.rr4r.I, aa r4cnrrosenraelt Hg, 6naronpraatllo pacrloJlo)fiellr'r BHyr-

pr4 rloJroc nponycHaHrrn $u;rltpon.-: 
A;; a6co;nro"rnofi *ur,i6ponr*, r{cnoJrbBoBaJILIcb BHeOoI{aJIbHbIe u3o6pa-
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)I(errr4rr 3BeBA, AalrHBre o Ho?op.brx co6paHhr B ra6r. 1. B ra6.r.2 npraae4eurr
cB eAerrla.E o 6 zcuorrs oB arrHoM $ororrrerpzuecx oM Marepu aJre.

trp99yqrq :roryqeH'hrx Herarr.BoB B pa'Hhrx 6""irpa*'uo^a'aJr, qro cr,-crenra NGC 40BB/89 uao6unyer npr\hMm fieruorrrf 1.;. i;;.1) E;;;;;";;_ro raHr4x gerarefi r4Meerc.fl r{a cHrrMHe, roryqeHHoru , +rrJlbrpe 6600 A -H" -l- tN IIl., Mnorae AeraJrrr Br4rAHBr a n ynirpa{zo;reronori m s cuneir. o6-Jracr.rrx cler{rpa, }ro sAecb oHr4 s,aqure.iil,^o 
-ygTee KoHrpacrHbr. Bce nrrAe_

JIEHH};IE AETAJII{ PACNOJIO}I{EHbI trO IIETJIE NGC 4O3B I4 AYrE NGC 4039. B I4'A_paxpacirofi o6.nacrra crenrpa ()t",r 7400 A) ouepran6 iero, m ayrut coxparr.E_IOTCfr, A AETAJI'I IOCTI4 TEPflIOT I{OHTPACT. 34ECr NO-NPE}I{HEMY qETHO BIJAEJI,fI-rorc-rr roJrr,Ho 4ra o6pa30BaHr4.fl. 3ro a4pa ,uou*rro NGC 40bg 1.*-"J-pr)
50

Pnc' 2' flolox(enr're ?rrrrccfolrurilx ranraft raaontlx ryr\{arrrocrcii nryrpi.r lroJroc fipolryc1a-Err.rr r,rcrroJrr,BoBarrHLrx $r.r.nmpon
Beprtranluuul'r JrrrrluflMlr orMeqeHrl EJTITHII BoJrH arrtx nultrfi c )EeroM Hpaclroro cMelqeHr,rg raralrrul{NGC 4038/39. BepxHufi pa4 qugp - 2!a6 l{crorbBoBaHr{brx ourT,rpoB

t I9_c f039 (na rore) [7, 74]. Buuwarerr,,'ft npocMorp a?rzx .rrAep r{a Bcex
Qororpa$uax pr{c. l noxaar,rsaer, rrro r{a}nAoe r4B flI{ep 4nofiuoe.'b 4noficr_Ber-rHocrr, a4pa NGC 4038 6rtno rrsBecrrro lr par{Erxe t7,',bl. g ooo"J"npn,
oAr4H r{OMnorre}rr Jry{rle Br4Aeu B crzr{r4x Jryqax, 4pyrofi .- B npacHrJ". i4n,_TepecHo, lITo pa3ABoellrre .fiAep rlpor4lBorrrJlo BAoJIb Jrlrttlttrr, coeAr4rr.Erotrreft ux
A{e?I{Ay CO6Oft, r4 rrro ((cr4Hr4e) Ho^{trOrrer{Tbr pactroJrararorcfr c BHyrperrHefr cro-pornl B etort qeno-rre.
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puc. 3. Hapta g,tn orolHAecrBJrelrlrEBbrAeJIeHEbrx o6racteft B cr{crerre NGC 4038/39 (s JIy-

.rax H* + iNIII)
PaBMep Hapabl 2,1 x 1',8

IIo uerarrasalr r {unsrpe 6600 A H* + tN III AJI.fl I4s'Iepenuft 6ula sr'r-

gur"i* 31 geranr,, nie 4era.tu pacrloJroll(eHbli rlo rlerJre I4 Ayre r4ccJreAyeMol4

Er".uorur. Oriz uoraaaHbr Ha plrc. 3. O4nano He Bce AeraJIr4 yAaJrocb rdBMepllrb

uo oa"" {unilpax, B ra6n. 3 uouerqeur,r AaHIIbIe T0JIE,KO- O TeX AeraJlax, AJIfl

r{oropbrx yAaJIocr, upoBecrl4 I'1-3}IepeHrrfl..B HecHoJIbI{ux-tprar.r'rpax'
(Dorolrerplrn ornj"i*, o6paainannft s crcfeil{e NGC 4038/39 BbItroJIIre-

rra Ha o6reHlrflsnou rruHpo{oroMerpe G II fl_eftca co LqeJrr,rc, I{oropafl BbIAe-

JrflJra Ira Eerarr{Be rrua4pur" paaMepoM 2 x /-' I^"-l-tlt::::: 
ornoclrreJrbtrEre

rroBepxHocrHbre flpnocTn [eraneft IIocJIe yqera cpegneft eltcrl{Hl(Ilutr tr cpaB-

]fte:flrLfl c flpr(ocT.EMu nuefoxantgttx lrao6paxreuzft 3Be3A B COOTBBTCTByIOqUX

ibrrfiLtDax flprrBoAr{Jlr{cb B eAlrsyrc lxr{aJry LL BLIpa[iaJr rtcb B apr/c' ctnt' ' A '

l*".""o ay.r. Pucnpe4eJlelrrre eHeprI4I4 tro AJrI{IraM BoJrIr B rlsJryqenutr craH-

Aaprlrr,rx aoea4 cr*rilocr, 6nraa*I4llu H pacrpeAererll4Io ?T:ft" crallAaprHblx

3Be3A Toro lne cler(TpaJrlHoro r{Jracca' 'p'i"4""'* 
u i1.5,];,Suepretuuecxufi

uoror( oT sBeSAbI C v :0- npraurauaJrcfl corJlacrro ttoAy tIol.
fl ocne Bbrqr4Ta rrufl ,t11rylretrtg rIoAJr o)fi I{r4 crtr'IpaJrl}Iblx r etn efi , yc peAHe-

""" 
-parvruraron 

{oroMerpuqecHofi o6pa6otHra R e4ranoft IlKaJIe AJIfl Bcex

{u"nrrpo" Lr Bcex ait na6;nrolettufr 6t;tu rlorysellbr cpeAlrlae AaIrHl:' i:::t-113
IIoSBoJIflIoTcyAI{TboflpKocTl{I{pacnpeAeile:nuLlaIIepII4IIBzcnel(TpeHa?fiAoll
nnrurrr. Iluxre rprrBoAflrc.s cpeAHI{e HBa[parI{r{IE-re o1t-ll_$u 01 oIIpe,(eJIe-

HI{.s CpeAr{ero BHarren14fl rroBepxHoCrIIbIx rpXoc:refr 4era;refi 11 n pa3}IbIx

{urstpax." 
r, A 3600 3730 4680 5090 5280 6090 6600 7400

o7., Tu Ltt 30 30 10 35 35 25 1t0

Er,urr.r rrBMepeHLI pa3NIepbr BITAeJIeHI'IbIx 4era'neit, n {ulrrpax 5280 A lr
6600 A ff* + tlq ttt.-Cpe^unn KBaAparI4qHaa ourn6Ita orpeAerleHl4fl ErI4x

pa,MepoB or.uruouri"pui'rr-ffi '-iAVr'.'Paentepr,r n{rn;rltpe I-I, -l tN III ilo-

IyrIr.IJII4Cb c[cTeMaTusecxra e 1,25 paaa 6olt,tue' qeM B ]I{eJITOI{ CBeTe: cKaSaJI-
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Xapa^-teplrcr:unu gera.refi crrcreMbr NGC 403gi3g
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/i,

2
.f

4
5
6
I

8
I

10
IL
t2
13
1.4
t5
{6
L7
t8
t9
20
2t
22
23
24
31

4,J
5,2
5,5
4,3
4,4
3,9
4,1
3,5
3,6
4,6
413
5,2
4,4
4,0
4r0
4rl
3,8
4,9
4,6
3,5
4,6
4,7
2n

3,9
,1,4

400
500
550
400
450
400
400
350
350
450
400
500
450
400
400
400
350
500
/+50

350
1t50

450
350
400
450

16T2
1.7 ,6
16,9
1.7 ,6
18,5

t,s
8,3
8,7
8,3
7,8
6,2
6,5
8,3
7,5
7,9
o,
6,9
6,3
9,0
7,0

/,t)

0,3
0r6
0,7
1,4
1,3
0,7
0,8
0,8
0,7
L,4
1,5
0,4
0,7
1,5
0,7
0,9
0,4
0,8
0,7
0,9
1,0
0,9
0,5
0,7
0,7

0,8
1,0
0,9
0,8
1,0

,7,
,

,4
,5
,0

1,0
T,L
t,L
\,4
1,3
Jr*
1,6
L,4
L,7
1,0
1,3
1,9
0,6
1,3

0,9
L12
2,3
1,7
1,9
0,5
0r7
0,3
0,1
7,L
L,L
0,8
1,0
0,8
0,8
0,7
0,4
1,4
0,9
0,5
0,3
0,3
0,4
0,0
0,6

1,6
,1 

,6
2,9
/n ,o
6,7
3,0*
qD

3,0*
3 ,0*
,1 ,.1
/t 13
1,5
2,9
3,0
2,9
3,0*
3,0*
3,0
3,0
3,0
3,0
DC

n,D
3,0
3,6

L

15
50
25
30
1.5

1.4
6
4

25
20

2
20
L5
15
t5
I

30
20

B
t5
15

B
0,0

15tl ,s

-rsTs_l/r.,0

-14,5
-14,0
-13,0
_14,0
---13 , 0

-13,0
-13,013,5

-{5,5_i5,0
-13,0
-14,0
-13,5
-12,5
--14,5
-15,0
-72,5
-r4,5__74,5

-14,0

-rs, s

1.

L

t
I
I
L

I
t

55
BO

190
160
200

80
60
30

o

100
100
60
90
70
60
60
30

120
80
40
30
40
30

0
50

*,[erarr.r, AJrrr Horol)brx IUar/I1m II] :3 (rplrurrro rraMlr).

cfl B4{eHr craJrbnoro no.Epqarrr4.fl AeraJreii B BoAopoArroir ilutruu. rlpra arou paa-
Mepr,r B nocJreIIIIefi, rloJlyrreHllble rlo HerarrzBaM, orJrrzqarou-lr4Mc.a trprrrrepHo
B ABa paSa rro rrJloTlrocTr4 rloareplreHrlfl, 1brJru oAr4IraHoBLrMU.

flo npxocrr,r u pagrreparr Aeiarerz B drrzrbrpe 52.90 A n{hr otrpeAeJr uru ttx
BI4Ar4MbIe Wtzao, a Sarel{ 14 a6coJrrorrr,Ie BeJrr4alr4rr].r M528(). paaueprr AeraJrefr
B +trJrlrpe If" I [N II_]_n yuroBofi 14 rr4r,rer?rort \iepc (D;uDcL,ric), a rax]r{e
r4x Berr4qzHbr trl52s0 u Msrao rrprtBeAerir,r n 2-5-u crorr6riax r;6Jr. '3.

,(nn xapanrepl4crr4l(l4 pacnpcAeJferra.s alellrrrr{ B crrerrrpax l(erareir 6hr-
Jrz BhrqucJIeIIbI orrlor!ellurr r86001 14G80 h Ia6s,)lI52ss. oHn npr.rnel{el1l,r B 6-u u
7-u cror6qax ra6r. 3.

Cpaeu,enuec H,a1rl.toAetdunnu Apaeur a6m0po6. tlacrl, BhrAeJrelrlrr,rx r{a[,ru Ae-
]!Iej. ^ 

(crrt. -puc. 3) rlunr yAaJIocL oro?r{AecrRr4rrr c AeraJrr^rrr crrcrenrbr
I\rGC 4038/39, rzcc,nelonarrHr,rrltra IIJax6as.Err B cr4crer{e U, B,'i f 5i ; ;;;"r,;;;;;r;;
L)y6uu,.tDop4orr u O4opzno IBI. Ireay"urrar.r oro]rrAecrrJrerrrrfr npr4BeAerrbr
B Ta6JT. 4. I) oroll, r,ie ra6Jr],rqe Ail.s^c_paBrrerr4rr npr4ncAerrbr Her{oropbre xapax-
repr4crr.rnrr Aeralrefi rro AarrHHr{ [5, BJ z ]ratiir4n{. FIa przc. 4 ra 5 noxaeaHr,; pe_
3YJTI,'IATbI CPARIIE}II4fl IIAIII,IX AAIIIIIJX IT I{AIJIibrX IIIAX6AAflU [5]. I4A P],1,C, 4BI4AIIO' qTo SBeBAIIIne BeJII4qI{IlbI lz52s0 IIaXOAn'ICfI B qoTfiofr CBqTBU C BeJrr,Iqrd-
HAIru. V1A: CPEAIICC YI(JIOIIEIII4E OT NPflTIOfr sABI,ICra^lOCTIa COCTABJIfl ET -I O^24,a cpeAEee HBaAparr4qHoe +0,11. I{y.[r-uyurr Har[ux crrcTerr pasruqaercfi
Ha 0m4 (ronxaa ruqmrr rra przc.'4 - nunux paBHbrx areaArrrrx nen-zulrg). Dror
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Ta6rtttla /r

Conocrarreuze Harrrrlx Aagrrbrx na6urogennii Aetaneii
C A&HIIbIME APYIIIX aBTOPOB

crrcreMbr NGC 4038/39

lllax6aarur [5] Py6r4E fi [p.

Hoiuep
IETAJIIT

-1-

L
2
J
4
5
7

10
7t
l2
13
14
T5
1,6

1B
19
2t
22
23

-2,5 1g
fruoo

I* U'_8,

+1T32
+0,56
+0,39
-0,37
-0,29+0,25
-0,37
-0,44+t,00
+0,39
-0,44+0,39
+0,25
+0,25
+0,39

0

+0,12
+0,76

3

4.6T23
l7 ,62
16 ,87
L7 ,63
4,8,49
L7 ,53
18,26.I
17,791
16,19
16,t17
4"8,26
t7 ,47
1"7 ,93
L6,87
1.6,34
L7 ,05
17 ,22\
17 ,2Bl

r6160
17,23
1'7 ,28

-i 0T2e

-0,30
-0,29

F0,11

-0,11---0, 0t

-0,22
-0,02
-0, 07

-l-0,02

-0f63
-0, 90

-0, 96

tr, D

6,0
b,/
7,L
b'4

Ll ,5
2,3
J,t
5,4
4,3

5,0
4,7
3,5
7,7

7,L

oro
7,7

,n:o

1.1.

5,9

1,1,

:
LL

1,6

2,9
4,0
b,/

4,3

4.,5
oo
3,0
2,9

J

J'J

4
5

10

A

tl
C
D
E

F

j
K
L
NI

T
S
R

G

7
6
J
2
B

1.

16,78

16,89
77 ,12
16,27
16 ,31
1.7 ,1,7

t6 ,35

-0,67
-0,66
-0,63
-0,7L
-0,82

peByJIrTaT OTpaffiaer ToT 6aHT, qTO rra IIaItrux EerargBax trolyltt'lJlugb BHyr-
peErrue Epaue qacru Aera;eft, uccJreAoBaHEBIx B pa6ore [5]' Hanru paBMepbr

a 6unrrpb 5280 A B opeArreM s 1,8 paaa MeEbme pa3MepoB, trptrBeAeHIIbIx

I[ax6aaaugJIfi rex ,fie Aerareft. Paa.nz'rze n 1,8 paa-a s pasMepe trpu nooro'EH-

Hoft troBepxHocrHoft ffpr(ocrz coorBercrByer_0T64. flpurrzuar Bo BIItrMaHue;

"ro ""p"6"pzftEbre 
He rrBMepeEEbIe I{aMu o6Jldcrz AeraJlefi cJla6ee BHyrpeH-

Hrrx, M-og(io BafiilIoquTb, IITS EyJIb-uyEItT lIamux ,fieJITbIx BBeBAHbIx Beyrusuu

He OTJrrrqaeTCrI OT HyJIb-tryHRTa BeilEltl411 V1a 6Otee IIOM Ea HSCI(OJIrI(O Aegfl-
T6rx BBesAHofiBeilurluHrr. Puc. 5 uonaarrsaer, qro HlTr trolq.BareJln qBera Ha-

*onrr""', rrernofi cBnsa_ c tror(asareJrffMu qBera (a' - P',)y. Tlcrnroseuue
cocraBJr.Eer AeraJrb Ni 9 lllax6asErr, coorRercrByloqa.f, I& 1"0 + ll HaIIIefo

cullofia: tro HaItrrIM oqeHI(aM Ara AeTaJIb roJly6a.fi? a trO AaIlEbIu Illax6aasn
o11a rrpr4rraAJrerr(ur H 6o;ree ,fieJrrbrM AeraJr.sM: flpocmorp {otorpa{uipuc. 3

rroArBep)fiAaer, tlro AeraJIu N! t0 z 17 - ogttu u3 caMrilx rory6brx' CpeAue--

;ilAp;rilr;;fi'otrrrr6fta ygrrouer{trfi rorre1 o:r trpoBeAenrroft 11a puc. 5 trpffI\{ofr

"o"turot", 
+ 0T02 (eclrz ucHrroqurb Br{cl(oqllBmyro rosRy)'-- 

H; p";]6 iro*urrHo cpaBueur(e paaMepoB Aerarlefi B {ry.bTPq H" +
tN iii, oipe4eneuubrx HaMrr, c paaMepaMfr.a",uccfrfi.''a crre*rpax [8] (9-:ft cro.n-

6eq ra6.r. 4). Buguo, qro otrcTeMartrqecHux paBJIUqUft Her - roqHE JIe?fiaT

or(oJro rrpffMoft paBHbrx 3l1arreHtrft pa3_MepoB.

Seeadnu,e ap-ynnupoercu 1emaniri NGC 4038139. Paaruepn tr a6corror,bre
BerusuEbr rpytrtrEpo;o* rrapbr NGC 4038/39, uprae4eHlrbre B ra6r. 3, no*a-
BbrBarOT, qTO Bce 9III4, TaI( Ete RaR U EaII6OJIee fipl(r4e r'pyruup6Bltz, I4BMepeE-

Hbre pagee lllax6aaau, ffBJIf,IoTCfl CBep_xaccoqtraqllfiMll. }Ix paauepbl BaHJII9-

qeHbr B trpeAeJrax J50-550 uc, a a6corrorHble BeIUqI4HbI - B trpeAeJIaX

_12ry5 _:- _15T5. Han yme orMerraJrocB Bhrme, y Hac eorb ocIIoBaHI fr. esm-

TaTr,, qTo M6I rraMepuJrtr JIUIUb BrryTpeHEue Eau6oIee ipnze qacTu rpymlupo-
BoH. TeM r1e MeHe; paBMepbr trx AocraroqHo BeJruKu - r{au6oJree fipr(ue rra
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Pvc. 4, Cpauncur,re BBe3AHbtx Bejrr.rqr,rn 3ucat(H6rx rpyrr NGC 40BB/Bg
I sruo tt I/E [5] (or. rcHcr)

P"g.--I. Cpaluenr.re nonaeare:rert rlne_
\u (U' - B') tsl r,r 2,5 lg lr1snlla,6ss,
II0JIyqeHIIEIX IIa]rrl

Puc. 6, Cpanrrenrc pa3MelroB raao_
BLtx,Ty,rtalrHocrci,i., noly,rer.rubrx rraMr,r
no QororpaQil.flM a Jryrrar Hc6 + lNIlj
rr crcnrporpauuau [8]
JIuHu.E noraBbrBaer paBHbre pa3ilrep6I

-/n -nD,,ur7
( A'-,9/)_,u

n* Kptru

/0"

HUX OI(ABAJIIIC' CPABHUMI'IMIN C PA,MEPAMtr I(APJII4I(OBEIX TAJIAHTUH. BNOJTdEBoBMoN(r{o' nro Ha}fiAa.E 
-t'r, 

ra*Ux 4erareft upri nvsmeM p*p.-.orrd pasAe-IrfrTcfi Ha 6oree MeJrHze. Ho ser*; 
"'roi"po"rr,oe rroJro*(errrre Ha rrerJre fi Ay-re Bcex AeraJrefi roBopur o peaJrbrrocrz cyqecrroBarrufi rdcnilroqfireilbHo npytr-HErx sBeBArrbrx o6pasoBaHuft B NGc 4038139.

Hau6oree xapar{rep,Dre Hp-u-B6re pacrrp^eaere'}rfl s'eprrrrr B crrer{rpax BB.BA-Hbrx rpyrrrpoBo* cr.lcreMbr IvGc 4038/sg'"o*;r;;;; il; 7. rls n,x cne_

ii,?;i?+:-ff tffi d;ffi,iid:?Hi#Hi,;##f #:"mfff m*,f *,"",,"ffiH" + tN IIl. - - vvv'snurvr u

Ilcuo;rrayr cB.fiBb.Harrrr{xtrofiaaareJrefi qnera 2,5 lglsusnlIr6s6 u iloRflBflTe_lefi rlreta (u' * B')m,_noropu"-"oo*a,a *ra pzc. 5, Mbr orpeAeJrr{Jru trors6snlra6ss (ruecroft rro"'oeq ;;?;: 5i'ii, _ B,)_ AJrn Bcex zccrreAoBa'Hf,rxHaMr( I'pytrtr,rpoBor(. Cor.rracno [5] uoxaaar"o, ffi.ru e;: Atl,1, ilp""r"*:cnr{ coBrraAaror c a -_B= cr,creMbr .(xronco_na. Ero 4aer HaM npaBo cotrocra-Brrrb noilyqeHHr,re rafiuM o6paaorrr (tI, * a,ll 
- 

"p,"trr{poBor( trapbrNGc 4038/39 c uoprvraJrb'ErMtr ionaaaren.sMrr rlBera tI * B BB.BA crrcreMbrAmoncoua tl7l, B peByJr'rare o*uruooli, qro s 6rz,{Herrr y,r*pa{troJrere }ramn.pynnr4poB*r4 ,nMeror tro*asareJru qBera Har( SBeBABr C,6*rprru"Brx fiJraccoByl- Bg. I4a 25 rpyuu z0 il;;;;;;aareJrz rrBera HaK BBeBAhr Bt _ B4il b - Han BBeBAhr B5 _* Bg. ?:f a1rrrr" cBuAereJrbc-rByror o roM, qro Kpyrr_exe o6paeoBaHrrn pasMepoM 850:5sd;c clrcreMhr ivcc aogsu3g co4epxarcroJrbno fire' a Molr(er 6rr*, ,4arxe ra 60;rrme rilry6rrx ,op"n", 3Be3A, Har ritcaMbre MoJroAbre c*orrJre,u'fi namefi lanartux,,, paaMepbr r{oroprirx cocraBJr.arorBcero trop.flAr(a AecflTROB trapceHoB.
laaooot'e fnuJwaH,rocmu curmeuor, NGc 4038/3g, coaaarurule c ?pannupo6na-ttu sees). Yro6u otreHr4Tr .spftocrr 4eranefi , ,rr"aror*"r* ,rrrrx tO IIl,lo IIIJ, Hs, Ho 

" tN IIi, onui;;;;;#;;p*ocrr,r 4eraneft B coorBercrByroqux$ranrtpax'(cu' puc. zl .i o"r"-rpr*]"q.;.prpora'Hhrx Ha coceAHtre yqacrfim
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Puc, 7. Pacnpege,rerule ElreplIrll B crlel{rllax
NGC 4O3B/39

CsernltMu Hpylr{r(aMtr o6oglra.reHlI EaHHr,Ic AJIE rcx Slr.nrrpon, B fioropr,Ir BoB}ro}I{Ho o6napyrlrutr alrrac-

cr4ro rasa (cnr. puc. 2). 3a eAuH(rlty Ifr npI,IEEro IL: !0-1s opr/c.cn''1i- HB. ceH tryrl{

HenpepbrBr{olo ctrenTpa. R peaynr,Tare oHasaJrocb, rrro .ftprre Bcero raSoBLIe
ryr,raHrrocrr4 trapbl NGC 4038139 cBerflrc.E B o6rracrw lrurTuit lJ" * tN IIl.
B ocrarrnrrx {znrrpax, fionaaaH]rrrx Ha puc. 21 BnJraA er\ruccrird AJrfl Bcex
AeTaJIefi Or{aBaJrc.E HeSIIaqIZTeJIbIrbI}L

Haurra AaHHBIe loue6 lrosBonr4Jrr4 r.rall olpel{eJrrrTb flpKocTb AeraJreii B JtuHrIT4

Ho, a aatell oqellrrrE, cpeAnrorc rrJrorHocrb DJIer{Tporron 14 Nlaccy Ido}II4BoBaur,ro-
ro BoAopoAa, cB-ssaHrroro c rpyrnr4poBr{at\ru 3Be3A Aerarrefi NGC 4038139.
I4cxo4rmre AJrfl arr{x oqeuort BeJrr4rrllHr{ luuoo - 712 (I6oso * lzaoo) rrprdBe/{e-
rrr,r B B-rr croJr6rle ra6Jr. 3. B no,uocy Sra.rrorpa 2uro 6600 A Hpoue ilrnLrurL kI(L
noraAarcr elrle ABe iluttur:lt [N II]: 6549 u 6584 A. ,(.na nu.rracJrekrufi. 1s, He-

o6xoAuuo BHarb ,?nBaBarrerrrnyro rrr4prrrry r[ra;rr,rpa ti600 A, rrorroixerrr{e
aMrrccrror{rrbrx [tuLuir I-Icr, 6549 u 6584 A nnyrprz rrorrocBr rrponycEarrr4.s Droro
{ranr,tpa, a ran}r{e orlrocl4TeJlbr'rr{e r4HTeHcI4BrrocrI4 arlax .nllnufr. Sxsrznarterir-
Hafl trrr4puira {rzrrrpa 6600 A paBHa 102 A. flonpanrtu Ba r4cr{axerrue +r4ilbr-
pot\{ orHocr4reJrbubrx r4r{reHcr.rBHocrefi nrznraft 6549 A, FI" u 6584 A cocran;rs-
Ior coorBercrBeHHo 7,07; 7,00 Tr 7,46. Ornocure"ur,lrbre r{HTerrcr4Brrocrrr ttutruit
111*lI16s rr1 6rrnz BB.Erbr ua IB] ;rra6o npralr.Erhr p&B]rbrrrrr 3 (nor4a ourr orcyrcrBo-
BaJrI{ B [BJ). Oullrouetqeurr]n 9-u cron6qe ra6.u. 3. Br,r.rracreH]rrre Is* rrpr4Be-

Aeribl B {0-u croa6qe ra6r. 3 (a nocne4yroqel{ AJrr rrpocrorrr oHrlr rraabrBalorc.tr
ra.

Cpe4nrae rlJrorI{ocrrr aJlenrporroB n" 6ez yqera cxBai(Hocrr4 r4aryqeHl4fl
B ryr\raurrocrsx NGC 4038139 6r,rnz oupe4eJrerrbr to I* u paar{epaM ryr{arrHoc-
reft (z-nra\-ftcron1qrr ra6Jr. 3), z, oHasaJrocb paBHblnr or 1 go 17 cm-3. B na-
urefi la,raxrr4xe B onpecrrrocr.Ex CorHrIa o4uofi r.ra caMbrx [JrorHbrx raaoBr,Ix
ryMaHHocrefr. flsfifl-ercfl ryrrarrHocrE, <JTaryna>. Ee paerrep paBerr 14 uc, a cpeA-
H.fl-fl SJIeHTpolIlIafl trJIOrrroCTb n" - 30 Cu-3 [18]. Tanralr O6paBOM, BuArro, qTo

Aa?I{e CI4JI[,}IO yCpeAHeHIIbIe IIo corHflM trapceH trJIorIIocTtr TylvlaHlIocrefi NGC
4038i39 oxaBbrBarcrcs Bo ruHorux cJrysaflx 6rzenrdur4 K uJrorHocrr.r Har{6o-
Jree rrJloTrroft ryuaunocTu Hameft lanaHrr.rHz.
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Puc. 8. Conocrasuestre ,rpfiocru u
paBMepoB raaoBlrx ryuauuocret ra-
Jrarrun NGC 4038/39
EAururlbr 4 Te ,fie, sro Ha ptrc, 7'

Puc. 9. Couoctasueuue orEocu-
Terggtrx ustesczguocteft aMtrc-
ctrouErrx fiusrlft raaosbrx ryMaEEo-
cret NGC 4038i39 uo Aausbur [81
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Puc. 10. Conocrarrerue orHocr.rreJrbrrrrx l.rrreucr,rnnocreft 1no/I1Nrr1 - @) l lHcr//I{.(6)
I{II o6racrer:i NGC 4038/39 c 1u6oo/1a6s, BBeBAHr,rx rpyrnr,rpoBor{, cB-EBaHHrirx c Errr\rrr

Ha puc. B ur,r couocraBr{Jrr4 .rrpr(ocrr{ u paBrlephr ryMar.l}rocrefi n;rnurarz FI*.
Bu4no, qro [pr4 r{BMeueurrr paalrepoB raaoBr,rx o6paaonauzfi or 3i11 ao 5,0
Irx .trpxocrb 1* n cpe4neM pacrer. Srot peayrr,Tar roBopur o roM, rrro cpeAr{
Hpylur,rx ryMaFrlrocrefi uaprr NGC 4038/39 ecrr, rre r'relree rrJrorrrhrc, a Molrrer
6rttr, n 6onee urorHr,Ie, qer{,\reJrI{Ide rynra}I}roclrd. B rraurefi larartrrzne rrara-
6o;ree npyuHr,re ryn{aHuocrlr .flBJr.fl}orc.s, I{aH rrpaurrJro, rrerree .rlprrrzr.Irr 14 rrerree
II"rIor'Iibr\rI{, qelr 6o;ree MeJrr{r4e. A 6o.ur,rirrae rolrtr 14our4aoBaHrroro BoAopo/(a
paarlepor'r B cornrr fiapcex o6r,r.ruo cBerflTcfr orreHr, c,ua6o.

B 10-rr u 71-u cror6rqax ra6n. 1+ rrpuBe7tenr,r orrrocureJrbrrbre r4rrrelrcrrBlroc-
rI{ Dr{I4ccl4orrtrrrx rtrirrafi Isol Isr,u lyol.[gN1;,l no pa6ore Py6wu, @op4a u O4o-
pI4Ho l8l.'Ha prrc. 9 r,rr,r cpanlnJrr{ ax r,re}fiAy co6oft, Br,r4no, qro rrc}r{Ay rrur{u cy-
rqecrByer cBtr36. Orrroureurae 1ir*/.11urr1 I{€JIIar(or\{ o[peAeJr.rreTcr {r,rarauecnr,rrra
ycJIoBl4flrrrl B IaSOBrrrx Tyr{a}IHOCTflX 14 }re SaIrl.ICLrT OT COAep}Italrl4fl nr,IJrr{.
c,lre4orare.rrbrro, firoir{rro cqr4Tal'L, q'fo ?r oTrrourentte ry*lrHg He tro}IieT rleJrr4}tor,I

onpeAe;fl.rrrr,ctr coAe]l]r{arrl4e}[ rrbrJrr4, rian Ero rr]lel{noJraranm Py6w ra 4p. r [BJ.
FIa pnc. 10 nrz4no, arro ltarriAoe r{B orltoruerrvfi" Iy1rlIp1Un16o/11N11 HoppeJrttpyer
c qBerorr anea4nori rpynnr4poBfir{, onoJro rroropoii pacrroJro}Ker.rbr raBoBr,re ry-
ilIarrrroctlr. I{oppc.rrn4uro plrc. J 0 uo;rirro paccrrarpr{Ba16 r{a]( cBr4AereJrbc'r'Ro
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Toro, qro fipnocrb ryMaHHocrefi" s ilnlu.wa H* czmnee BaBIToI,IT or orrrocl,ITeJlb-
Eoro noflllqecrBa yJlBrpa{ro.nerororo cBera cB.fiBaHHbIx c ryr[aHHocrffMu aBeBA,
qeM fiprtocrrr BatrpeqeHurrx runzfi tNIIl. .{annrre pzc. 10, 6 oraaanucr ne
coBceM trorrfirEblMu. Ec;rn Is*lf 11r, r(alt cJleAyet zs [8], otrpeAeJlfiercfl ooAepma-

HueM trrrJrr[ B raBoBblx ryMaurrocrflx NGC 4038139, ro MornHo o]I(u4arb orrpe-

[erennoft saBlrcuMocrl{ Me}I(Ay Is*ll]f1p u qBeroM BBeBAITbIx rpyutrupoBor. Ha
pnc. 10, 6 nugtto, sro tanoft BaBucrtMocrrl lrer. ,(ame uao6opor, caMble BI{-
cofiue BnaqeHufi 111*lIs^ na6;rro4arorcs y ryMaulrocrefi, cBfiBarrEbrx c caMbrMlt

ct:arilMfr. rpytrtrtrpoBltaMu BBeBA. Taxuu o6paaou, AaHHbre puc. 9 ra,t0 ocralor-
cf Ee coBceM tror{grrrblMu. Arg ux o6tgcnenlr.4 ueo6xoAul\{o troJryqurb rro-
nrrft cuexrpannurrft MarepuaJl 4na 6o,rrmero qr,rcJla ,qetareft, NGC 4038139
c xopomuM paspelleHrreru. He ucxJlroqeHo, qro IroBbIe ua6;rb4euun 6y4yr
cBuAereJrbcrBoBarb B trorrbBy cyqecrBoBarrfrfi. B ryMarruocr.sx czcreurr NGC
4038139 {zauuecrux yc.ronzft ryMalruocreft saureft laraxruxz.

Ha puc. It npune4euo cotrooraBJleHrle fipnocrlr ,4ora;reft B JIIrHutr Hc6 Ir
qBeroBbrMn xapafireprrcrur(aMl[ BBeBAHbrx rpytrtr artrx AeraJlefi. Bra4no, uto
B cpeArreM 6onee rony6rrm rpylnrrpoBr(aM coorBercrnyer 6onrltrafi IIHTeHcIIB-
Eocrb B Jrn*frfr. H*. 3to lrolr(er cBrlAereJlbcrBoBarb B troJIbBy roro, qro ucroq
EunoM noa6ym4enllfl BoAopo4a raM flBJIfiercfi yntrpaSuoneroBoe trgilyqeHue
BBeBA. Ha eroM prlcyH1e ral1rfie Br4AHo, qro Bce AeraJrr4, rrpulraAJlegtaqrae ra-
Jranrune NGC 4039, pactroJIolItITJII{CL rro xpzeoft, orpaHuqlrBatoqeft BCe roq-
fiu cBepxy. Taxar ftaprl{Ha Mo}fier 6rrrr s cJlyqae' ecJru B rpyutrupoBr(ax
NGC 4039 6rr;ro 6r,r sHaIIIlreJIbHo 6otrme ur,rlz nu6o BoAopoAIrbIe o6paaoaa-
Efr.E frx 6ruu 6rr Buaql4rerbuo 6olee uJrorurrMtrr, qeM rpyutrI4poBol( NGC 4038.
0ro rpe4uoJIoE(eIII4e troArBep)I{Aae'1cfi. u AaHIIrIMII puc. 12. Ha neu uoI(aBaHr,I
caMble fipacHble, caMble cu.Efre rpyullbl 3Be3A II CaMbIe flpl(Ile raSoBble TyMaH-

IrocTrd trapbr raJlanrraH. 7Ig Hero cJIeAyeT, qro caMbre cuufre AeraJrr,l pactr_o^Jloffie-

un s rerre NGC 4038, a caMbre flpr(I4e eonn H II - p 4yre NGC 4039. 3ro
o6cto.sretlcrBo tro3BoJrret npe4uo.noxtllrb, qro B cocraB rpyfinuposom NG_C

4039 rxo4nr 6onee ro.ny6rre aneagnr, qeM B cooraB 1'pyurupoBon NGC 4038.
Ho g ro ?r(e BpeMf tror{aBareJrz r{Bera neptsbrx crrJlbrree ucrarfieHbr trblJrbro' qeM

troRaBareJIII qBera BTopEIx. Sror rrrno4 HaxoAurc.E B corJracutr ll co c[enrpaJlb-
EbrMu xapanrepuctzH-aMu ryMaIlHocreft ranaxrun NGC 4038 u NGC 4039 [8]:
r crrerrpix 4erineft uocne4ueft onaaaJrtrcb caMbre Bbrcoxlre anaueuzallorrrl/Isu.
Ero roaopur o roM, qro B ryMangocrflx NGC 4039 peaJluB-ylorc;r 6onee BLIco-

Hue aJIeItTpoIIEEIe reMueparypbl, qeM B TyMaEIIocrsx NGC 4038. Bucoxr,re
aJreftrporruhlo reMrrepaTypbl B OBoIo oqepeAb Moryr 6rrrn o6ecreseHbl 6olce ro-
pfruuMtr Ir, CJIeAOBaTeJIrIIO, 6Onee rOny6r,rrvrrt aBeaAaMu, IIaxOAfiqI{MICfi. B

qelrrpax TyMaHHoCrefi NGC 4039, ueru aro 1rMeer Megro B AeraJIfix rnasHofi
ranaxrrzxlr. 3ry qerour<y paccy)ftAeuuft lroxno trpoAoJlrl(urE I{ AaJIbIIIe. }tax
y)fie orMeqaJrocb Br,rrre, 

-ui6nlo4enrr.fl 
HeftrpaJlbHoro l_o{qpg4a [9] noxaaa.nw,

sro s cra6ofi r nzgralroM cBere AyIe, cB.EBanuoft c NGC 4039, coAepll(I,Ircfl
r 10 paa 6otsrue IIo Macce nefttpa.nr,no1o BoAopoAa, seM n cenepuoft AyIe ((aII-

reuubr)), cs.f,eaHHoft c NGC 4038. TaxraM o6pa3oM, Bce trpI4BeAeHHbIe AaIIHbIe
HaXOA.aTC.E B XopOIIeM CorJIacI4II ApyI C ApyIOM. Ouz Oauaqar)T, qTo Io?fiHafi

raJrar(rrirxa rrapri NGC 1+039 (cnyrnraH) 6oraue cenepnofi NGC 4038 (rnasnorl
ranaxruxu) ur,rnrro, nefirpa;rrur,rM BoAopoAoJu rI coAepE(rlr 6onee ropflqrze
BBeAAbr B CBOrrx rpyulrrpoBKax.

B Cs.sAZ C arz*-{aXConr untepecHo BcIIoMHtrtTb, qTO MIIOIOqBeTHEIe Ha6JIIo-
geHl{fl aaaramo4eficrnyrcrqeft uapbl rarlaHtr,rx NGC 5194195 roEaaaJII4, qro
currpaJrbHa.fl BerBb uIaBHoft ralanrrlgu NGC 51,94, csnal;:-BalolUa.s ee cO CnyT-
EIIKoM NGC 5195, CoAep?fiI{r caMble flpnl{e H II o6lacrll II Ha l(oHqe cBoeM

Ilecer rlJrorHbre rbrJleBbre noronu [191. Xoax [20] npr'rsogur He6orbmyro cra-
TIIc?uHy Tar(I{x trap raJlal(rrax. On HatrIeJI, qTo B 6IuBI(I4x CIlcTeMax Crryqarl
pactroJro,fieHnn :r1a:r1!orree flpI(IIx H II o6,ractefi ua BerBI4, cBflBllBgloqeft ngpa
rrapbr? AoBoJrbrro qacrbl. Ha4o cxaaarb, rlro uapa NGC 4038/39 cpeAu IIux
oco6euuas.
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Pllc. 1I. Conocrarrertrc flpftocrr.r r,r
qr ero uoli x a p a Krep r,rcrr,rx r,r 4er alterl cr.r-
crerrn NGC 4038139

.Egnriuqr,t fI Te )fie, qTO rra plro. 7. Cserrr,rlflr
Fpylr{r{aMrr BbrAererrbr [crarr.r NGC 4019

Puc. 12. Itapra rrpocrl]aHCrBe]rrroro
pacloJroEteur,rrr AeraJrer'i B ct{cret{e NGC
4038/39
TpeyrorbHr4Hr,r 

- caMble HpacHbre, ripccrlr-
HU - CaMbre cr{Hnc AelaJItr I,I ltBatrpaTbl _
calrbrc flpr{ue I{ II BoHr,r

/7C
ut t/ Iroro / /o*t

* a:' 
-,

r

I{aruz Aarrrrr,re 06 ro, r4 paarrepax raaoBr,rx ryMarrHocreft NGC 4OZBlBg
rIoBBOJrflrOT Or{er{r4rrb n{accr,r r4x BoAOpOArrr,rx o6pa3oBarrr4ft. (DOprryrr,r, trpuBe-
AeHHbre B r{nrrre }taunana ra llune.rrarrepa [21J, Aaror BosMO]r{HOCrr, OtrpeAe-
.rIr4Tb i\raccy ra3oBorl,r'yr\riu nrocrl4

$l?/fio =. 9,6. 1"O6Iy5 Dk\,
:rTe I& BrJpaxieHo n apr/c.cm2.A.nB. ccn Ayrrr, a Do - paaxrep ryl{arr}rocrrr
B [apceHax. flpra aroM rrpeA[OJraraeT0,rr, rrTO TyMa[HoCT]4 trpo3parrHbr B JII{-
Irz.sx 6aJrbr[epoB0r{ofi cepuvl cRerreHr4e BoAopoAa peHo,u6rauailuorrHoe, a pa3-
lrepbr tyr{arrr{ocrefi paBrir,r Bo Bcex rpex r{Bxfeperrrdffx.

Bu'tllcJrertnble ilo arofir[oprlyJrer4AaH]rbrrr cro.n6rqou 3 u 10 ta6r.3 r{accbl
nprtBeAeul{ r 11-rr cron64e noc.rre4uefi. X,Iaccrr ryr{aurrocrefi onaaanzcb orre1rb
6o"nr,trrrzuu - Ao 5'107 fio. llntepecrro cpaBr{r4rb orr4 Berr4rrrdr{rr o oqeHr{ar{r{
llacc, noJryqe[rrbrrrr{ TaHIzt{ ;ne cnoco6ot{, AJrfr taSoBbrx o6paaonaurzft 4pyrraxrarlanrl4li. IIIafrrr z laae [22] npunonl{ r\raccbr 4ra$cpysnr,lx :ryrrarlnoctefi ratran-
rzrtz NI 33. Onu o6rrapyrHrnrr Ale ryoranrrocrra C SI/$?o': lOb rr oArlrrrraA-
I{ar6 ryrrarrnocrefi c 9)?/fi9 - 104. Flaz6onee npynrrbre ragoBbre o6pasorauur
crrl{paJrbrrbrx rarraHrrrn NGC 628, NGC 21254 z NGC 5794 (sce oHr4 rrpr{HaArre-
?fiar H rrany Sc) corrracHo flpouux u Hynaeny t10, 19, 231,'ue npear,rruaror 106
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$J16. fepru6epr u Nletuv 121t) npr{BoA.rlr pesyrlbrarll lasysenu.E 159 alr{Sya-
Hr,rx ryMaulrocreft s onpecrllocrlr Connqa B paAl4yce 3 nuc. B rax curacxe,ToJIb-
Ko oAHa ryr{aHIIocrb rrrleer l\{accy ilop.fIAI{a 104 fi6 14 AeBtlrb 103 $J?O. Cpanlra-
Ba.fl ltce npI{BeAerrHtIe peByJIbTaTLI, ,\IoiIt}IO cI{aBaTL, tlro CIlICTella l{GC 4038/39
yurrnaJrr,rra no paarrepanr rr Maccarr IL II o6pasonairrafr. Fleo6xo4rzrro noAqepn-
IIyTb, rITO Ha ItalII4X Cill4niltaX IIOJIyaII{JII4CIT TOJIbItO qellTpaJIbHLler Calll,le -Ep-

ITI4E TIACT'I IAsO]]b1X T)/I\III]IJ:IOCT€fi CUCTC,TTUI NGC 4O3B/39.
O6rqafl rracca r{orrr4aoBa}ruoro raaa B tlplilax ryrlaHliocrrlx cracrelrr,r NGC

4038/39 paBIIa 3,8'103 $)?6 il.nu 1,(j'108 9Is, ecJrll rpl{Hfrb paccrotllll4e Ao cI{-
creur,r 14 1\,Iuc. O6qaa uacca Hel,irparllloro IloropoAa cl4creltLI ilpl,I rorl ?I{e

paccrorrrrr4rr paBlra corJlacHo [9] 2,8.100 $?6, a B xBocrax 7,2'70s {J16. 'I'aHurr
o6paaor'r, r{oruraoBarrrr,rpf raa I{pynllllx rpylnl4poBolt cocraBJrtret 73,lto/o or
o6u1cfi r'raccbr r{eitrparbHoro Bo/{oporr{a u 24% or I{oJII4 ero, cB.tlaalttrort ronl-
Ho c oBaJraura NGC 4038 lr NGC 4039. tr'I ta u Apyrafl orleHxa BItaaIIareJIbIro
rrpeBbrrrraror o6qyro AoJrro r4orrr.raoBarrrroro BoAopoAa or HeiirpaJlE,Irolo B IIa-
ruefi f ananrrlr{e, rAe oua paBrra - 5% l2ll.

Flafi4errni,rc HaNrr4 DJreHTporinr{e rrJlorlrocrr{ raaoBr,rx o6paaonarlrzfr n" u ttx
paar{epbr D, uoano,nuJrr{ oqcrrl4T6 r{o"TllltrecrBo BBeBA paiII{I4x crlexTpa,rlrlrbrx
nJraccoB, noropoe Heo6xoAr,rMo AJrfl r4orirrBar{14I4 Ira6JIroAaer{oro Ho,rruqecrBa
r4olrr{3olla}rrloro BoAopoAa. B nHr4re l{an;rarra z Irrzxe.nsnepa [21] [pI4BeAeHa
r[opuy.rr tr

/l 
"t-z Doru'," U (SP),

tge U (Sp) - Syrrnrlua cfier{rpaJrbnoro r{racca I4 r(.rlacca cBerrrllocrr{ r4oLru-

ayrollelt BBeaAbr'- ee rzoIII4BaI{I4o[IIrafl cuoco6ttocrs.
Ecr.u uottuayrorr(r4rrr4r .stsJlrrrorc.rl rrecrtoJrbrio BBeBA, To rlx ql4cJro o[peAe.TLrI-

erc.fl coorHorrerurex{ 1/ : tU' (Sp)ltI (Sp)1,, rge U'(Sp) - rronrraarp4orlra.a
cnoco6r,rocrr, ncefi coBol{ylllocrl4 BBeBA. 3traqettu-a U (Sp) irIJr.rI BBeBA paBIIr,Ix
crrenrpaJrbrrr,rx r{JraccoB npr4BeAerrbr n 121). flara6onee a{tpeHrunur,rNlr4 I4B npr{-
BeAeTTHEJX Tat{ .sB,rr-flrorcfl BBeSAr,I o5. onrz 4aror nar,r6oJrbrrlee rrr4cJro r4or{rrSylo-
rrlr4x yJrbrpa{zonetoellx I{BaIIroB.

flpocrr,re rroAcqerr,r rio [prrBeAerrnti,rr tlopuyJrarr Id iIauII,Ir{ AanHhIr{ nn u Do
rrona3aJrl4,.rro rreo6xoAl4xioe AJr.fl rlorrrrgaqrnra ira6.irroAaerloro ItoJII4tIecrBa Bo-

AopoAa qrrcJro anea4 O5 4nn 6onrrurrrrcrBa ryx{aHlrocrert o.rerrr nerrano. }Jr,r-
arrrc.telrrhre a6corrornlre ReJrrrrur-tlr)r BTrnx rpyrlrr sree4 05 To;tLHo /IJrg Aera-
neft J$ 7,72 u 1B onaaanlacb Ilartiloro rrelrrlrle rax rra6nro4aer,rr,ix ,4z[urro, B oc-
raJrr,ribrx cryqaflx cyr\rArapHr;re fufv (O5) oxaaaJrr{cb p&Bnbrr\Iil rrJrla rlpeBocxoA.a-
quil[r4 rra6nro4aerrr,ta fuI 5%s 4eraneri NGC 21038/39. n,Io;rtro npeAnoJronil{rr,,
aITo rana.fl napTr4Ha o6yc.rrorrena peBy.rrr,Tarorr ocra6nentaq na6nro4aeurrx
Mur6, lreananea4rrofi rrbr,rrbro. Ec.,rn Ha;rr4afl I4a rltyflrrzpoBoI{, ItpoN,Ie Nil 1, 12
lr 18, cocrozr roJrr,no r{B aBeBA05, nos6yiriAaroqr.rr raooByro ryrfanrlocrr} aror"r
rpyrrur,rpoBnu, a na6;rroAaerrlre (U' - B') nx o6yc,,ronrerrr,r gefictnuerr N{eili-
BBe3Arroro roi{pacueHfifl rlo tsaltorty A.," - 2r-1, to rro}Iillo BLItrI4cJIrlTl rroJruoe
rrorJTorr{errr4c B Br43yaJrr,uofr o6racrr4 cner{rpa Ay [,ilfr narx4oit r{3 rpyllrll4po-
eox. BLr.rr,rc"rrcrrrrbre ral{Irxr o6paaorr.111 3flI{illorlellr,t B npeAeJrax or 0,3 no 2"?0.
tr4cnpan;renur,le Ba rrelr{aBeaArroe norJrox{errue ll[^2s6 B 6onbrrr4rrcrBe cJryqaeB
upI4IIIJIII B lltlsyrlfloe cooTBercllrRl4e C BLI{I{o,IeIIITTJNItr4 rtwruc il[v (O5). 1{o ara
crry-ra.fl rllynrr i\,t 3 - 5, 10, 77, llt, 16 t 20 orrr4 BCo ir{e onaBarllrcl cra6ee
ftoc.IIeillI rI{x .

Bce crtaaarirroe nprrBoAr4T rt nlleArroJroir{crrr4lo. trro ocl.roB}ryro poJIL B I{oIIu-
Baqrlu r-aaa B ryr\rarrnoctrrx raprJ NGC 4038i39 llo.rrxirmr r4rllrlrb BIrcBAr,r 6oree
lopr{qr{o,.rerr 05. Tanlrc BucB/Ir,r, r,rlre.g 6orr,ure }roIrI,ra)rloqr,rx y.nr,rpzitpI4o.IICloBhIx
IiBarror,, .n nlr,.lnrroit o6rracrn clerirpa Ill)rr.rrfl/I.gr lic Irilrruolro np.re aneeA O5.
'I'artuu o6 par:o,rr , ur)uloA, rIo.rIyqeHlr6lfi fits o6cy;ri4errr,rl ronaBareJrei;r rlncra
Bnoal{nr,r-\ rllylrrrr4l)ouort cr4creriLr NGC zr0ll8,r,39, la;1o }/crrJrr4rb. fpylurapon-
rir.{ BReB/I NCIC zr0li8i39 upc5ctaernrot co6oii r{pyn}rbre o6paaonanra.rr paBrrepoal



350-550 nc, coAellll{aqlae 6orr.rree HoJrr{qecrBo roJry6ntx u 6o,nee ropauux
aBe3A, qe[{ Tafir4e ,fie o6pa3oBa}Il4fl l{alrtefi lalraxtranra.

LIro co6ofi npeAcraBJrrrror Drr{ BBeBAbr, rrona cHaaarr, rpyArlo. Illa iuatepraa-
JroB clrMrroazyora MAC uo lVR r,I ApylzM rop.Ealr{}{ sBeBAaNI [251 cle4yer, qro
6otee roptrquMu BBeBAat{I4, rte}I BBSBALI 05, nnnarorcfl flApa nJIaHeTap}IbIx Ty-
ir.rarruocrefi r4 BBeB/{Dr rrana WR. Cnyuafi Boa6yriAerrras 6o.nr'ruoro HoMEJreHca

ryalaHrrocrefi uapoft O + U/N Ha6ilIoAaerc.E B .sApe Bolr,ltoro Mare,;rflanoso-
ro O6naxa [26]. Ectrz rl rpynnlrpoBl(ax napLl NGC 4038/39 ceertrt 6err,re
I{apJrI4ItI4, noreljflBrrrue nJralrerapHr{e Ty}{alulocrl4, To I4x l(oJI}I{Ho 6rrtr ne-
o6r,tqrro lrrroro. C 4pyroft croporr];r, ec"rrrr ralr 6enrlx xapJILIHoB llaxoArlrc.fl IIe
6ol6nre, qeM B BBeBAIIbIx o6nanax naueii: fa;raHtrzrtl'r, TorAa npl4xo4llTctt
rrpeArroJrararE,, qro B cr4creMe NGC zr038/39 4o.lrnuo 6r,rtr, nerrano sBeBA 60-
Jree palrHrdx, uerr 05. I4 ro u [pyr'oe npeArloJIoi]ie]Illfl rpe6yrot 4arsrrefiurzx
I4cc.rreAoBalrutt. O6a orrrr .flBJrflrorc.E B oAltlranonofi crerreltlr neo6r,r'rnrrinlz ll,rrfl
ycnourzfi, noropr{e r{tI BItaer{ uo naruelt la;laxrnxe.

lIr,r 61raro4aprrr,r It. It. Ilyaaeuy Ba npeAoc?aslerrnr,rft na6nro4arenr,urrfl
I\rareprraJr, Ir. E. fepu6epry u A. A. Eg.apuy6y 3a roJreBHrle coBerbr, a ran-
nrc 1I. B. I{race.rreuofi u B. l'. }I{orolesoft sa IlsroroBJIeHI{e pI,IcyIII(oB.
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AltAEEMt4fl. HAYI{ CCCP

II3 BECTI,lfl HPbI}'ICHOfi ACT POq) }I3 i,lTIECIiOlT OE C I]l] I].\T OP II II
Tou LX, 1979 r.

HET(OTOPbIE PESYJIbTATbI TIOUCT(A

[mcKpETHblx lrcToqH[lt(oB IAMMA-I(BAHTOB
cBEpxBbICOnOfi AHEPTUII, nPOBEEEIIHOTO B r(AO AH CCCP

Ba 1973-1975 rotn

A. A. Crcuan*r, E. M. B"rralr'rlrnpcnlrr"r, IO. II. Herunop, B.II. (Donnru

IIo garrur,ru na6;rrogeur.rtt rroror{oB 'p-RBalrroB cBepxBbrcoftoil aueprurr (} 101'? oB)

aa 6onec qeru lrrecrl,rJrerEr,rr-r flepl,roA rror(agarro, riro pacflpeAeJreEr,re orEomenr.rll scrrl.rlrsLl
r.rarlrepcrrHoro a{Senra ,4 n nanpan.rerr.rrr Ea o6r,exr x crarr.rcrrrqecxoir omr.r6xe rdatrrepettl.Ir-I o,
r. e. Alo, rroAqr4rlaercfl HopMaJrbrlol{y Bar(ofly faycca BrlJrorr, Ao Alo:2,1. ero Aaer Bo3-

Mo)r{[ocrb cAeJrarb Bbrtso,rl, .rro re o6r.exrbr, AJr.fl r(oropblx Alo > 2,7, c rr,rcoHoti crenensm

AocroBepHocrr{ rrol'yl. cqilrarr,cq r,rcToqHr,rtaMl.r 1r-I{BarrroB. B npone4eurbrx Earrr,I rra6.nroge-

Errflx B .u,rcno o6r,eHToB, .EBJr.slorr{rrxc.fi r4croqgrrr(aMfi ?-RBaEToB cBepxBbrcoroft aueprut'r,

BomJrr{ rryJrr,capbr; r4crorrnr.rn'I,-r(BaEToB c oueprnert }108 eB, a rarrr{e ncroqEtr{r(u "y-I{Barr-

roB c oneprrrslru )1012 oB, ue orotngecrBJreEubre c rr3Becrrrr,rM[ acrpo{ualruecnriul.r o6ten-
TAMI4.

SONIE RESULTS OF THE SEARCH FOR THE POINT HIGI]-ENERGY GANIXiA.
RAY SOURCES CARRIED OUT IN THE CRINiEAN ASTROPI{YSICAL OBSERVA-
TORY IN THE YEARS L973-75,by A' A. Stepanian, B. M. VladimirsltA,Yu. L Ne'
shpor, V. P. Fontin.- It is shown that tlie distribution of tlie ratio Alo of the values.4
eflects measured in direct,ion of the ob;ect to the statistical errors o obey to normal
gauss) larv-up to Alo:2,7, Il, may be sugeest that, the objecLs rvhich have measured
ruLio Alo ) 2,7 arc real sources of 1-ray quanta with high level of confidence. The objects
which may be considered as ganlma-ray sources in our searching are pulsals, gamma-ray
sources with the energy )108 eV and the sources of the emissiol oI the quanla with the
energies ;>tOtz eV non-idcntifierl wibh any knorvn objects.

floracH Ar{cHpernbrx zcrosHt4xoB '),-r{BaHroB cBepxBhrcoHoft SrIeprutr
(> tOt' eB) uero4ol,r perrrcrparp.rr4 qepeHnoBcr(r4x BcrIbIrrIeIt BeAercs B HpbI[[-
cnoft acrposlranuecnoft o6cepnaropur AH CCCP c rrapra {969 r.

3a oro Bpel{fl r4ccJIeAoBaI{o 47 o6T'ex:.oB. Peayrr,Tarbr trepBLIx qerblpex rer
Ha6rroAeurzft uo4po6no rraJrolnelrrr s [1]. tr{aroErer{ze peayJtbraroB }Ia6JrroAe-
Hraft o6cenra Cyg X-3 4auo s [2]. Huxre rptrBoAflrcfl pegyJlr,rarhr Ha6rlroAe-
Hrlfi Ba 1973-1975 rr., He otry6ruxoBarrlllre paree.

Bu6op o6renron [IccJreAoralrlrfi

tr{a o6qrax reoperr4rrecnr,rx coo6paxrenrrfi rroronu T-HBarIroB c sueprrrei'r

)10" DB MortHo 6uno ornugarb or paBJU{sH},rx rilnoB o6r,exroB: paAr{ora-
JIaHTI4I{, OCTaTKOB CBepXI.IOBbIX, BCnbImeK CBepXIIOBEIX, HOBbIX 3BeBA, I{Ba3a-
poB, IrecTar{r4orlapHr;rx IaJrafiTr4n, peHTrerroBcl{r{x I40ToqHI{I(OB, tr{arHIrTOrIepe-
MeHlrbrx SBeBA r4, rrar{orreq, rrcroqHr{r(oB 1r-HBaI{TOB C sHepruefi }108 aB, ue
orolr{AecrBJrerr}rbrx o r{altu}ru-Jru6o xouHperHr,r}rl4 acrpo$r4ar,IsecfiuMl4 o6T,eH-

raMu. I(aH 6rrnonoxaeano B [1], lla ocHoBarll{r{ aHaJrl4sa MareprraJlar rroflyqeu-
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Horo B HAO, u Apyrux AaEHBrx, otry6JrtrHoBarr,hrx B Jrr,rreparype, Eau6o,,eo
BepofirrrBrMu ncroqHuKaMu ?-fiBaHroB cBepxBErcoHux aueprz.ft- (10t, aB; ar_Jl.arcTcfi tryJrbcapbr u lreororfiAecrBJrerrrrBre trcrollHuHz y-maanror c onefrzefr
)108 aB. Errro ra*,fie orMeqe,o, qro BecbMa Bepo.f,rrrbrMtr ucroq,uftaMrI,lr-HBarrToB flBJr.firoTcfi xBaBaphr u paAuoraJrafi Tun[.

To, uro tryJrbcapbr fiBfi.srorc.E ucroqrrtrftaMu ,lr-r(BaHToB cBepxBbrco1oft ouep-rzz, 6rrro troA"Bep,fiAerro c Bbrco*oft creuenrro AocroBeprd.r, (il tp;;;"
?r-"^m:_yrfparxrrHhrx ornroneszfi) zanrepeuz.EMu troror(u 1r-riru"i6-r 

-o,

:f?B?"+I^11_ryMaH,o0rrr, rpoBeAe,rr'rMu s CMzrcouzaucnoft o6cepaaro_puz [31. lloa4nee 6rr.iro-uonaaaHo, qro troron ,lr_fiBaHroB o, XprOor"l;;;E_
Ma,rroclz tryJrBcrrpyer [4]. o4nano cefisac eqe ne .ficrro, fiafia.E AOJrrr UsJry-qeHtr, 1r-KBaHToB cBepxBbrco*oi auepruu rrBJr.Eerc, tymczpyroqeft.

Hecnonrno tro,A,ee, rro rar(E(e c srrco*ofi 
"ruo"riro 4oarorap"ocru (uaypoBrre 4,6 cpe4nexBaAparzrrHbrx ornJro'errrzt).6u.no uorriuoo, qro u paA[o-

IAJIAI(TIIfiA CEN A EBT.SETCfi UCTOqHUITOM 1'-I(BAIITOB CBEPXBbICOROI 
""'P-rzu [5].

flo 4aunrrnr na6rro4euuft n ItAo AH cccp, 6nrro nonaaa'o, qro peHrre-Hoscxzfi zcrouurax.cyg.X-3 za;ryuaer ?-RBaHrhr c aHeprueft ) I0r;;B 16l.
9g-rT::^uj._T gls X-B re ,uo.i".." o'ou,n"u,* pL"*;;;;;""M ucroqHr{r(oM,
UOO H EACTO,ffqEMY BPEMEIIil BAPETITCTPIIPOBAIIO EIO I{BTYqEIIZE B AI{AtrA'3OHEor paAuoBoJrH Ao -y-nBarrroB cBepxBbrcoxritx aneprzfi .

.yt, rraxoHerl oburo raxrrte tronaBarro [2], sro cyqecrByror, tro_BuAur{oMy,
.vcroqHunu 1r-uBryrreHrrfi, or r(oropbrx troRa eqe Ee o6napymeno zsnyuerrzft
B Apyrzx AT4atrasorrax AJrUH BOJrn. ns+ raKux o6rexra,- ua6ruo4ainrzecr
rraMu B 1971-lg7Z rr., rraaBaun Cas ir_t z Cas y_2-.--"-"'
.^_nr. Bctrr.rm*u ,lr-u,ryrre,r,rfi 

- B ceura6pe_oxra6pe lglt r. u ,qena6pe
l9]?^:.:_y:!"ro4anics br o6rexra cas y_1i B;;;;r -ioro*u 

Aocruralra40 (craHAaprrrbrx orKJrorreHu.fi). B nacrorqee- BpeMfi Tafioro rzoa',o6reHrur,r'rsflyrraroEze v-KBaHrbr c aneprzeft )108 aB, o6napyxerbr rra ctryrHr{Kecos B I7l. ""' vv,-u'r'r\vr

.Mcxop,n _aa u'Jro)fie,rroro B.rrrer 6rr,ra cocraBJle*a nporpaMMa ua6nro4e-nzfi ua '1,973-1975 *. crucor o6renros npuBeAe* n ra6rzqe. n 
"""o 

,"-riio-qe,br ra*E(e ABa HecraqEgrap,brx B*eraJranrraqec*zx o6renra: of 297 m ceft-
{eproscna8 rarrar(rz*a NGC 1o6s. }tporvre roro, B tgTb;. oroz oprrea"""r
na6nro,qenza Hono4^Jle6e4x tg7s r. peay.n*arrr arax na6;rro4enzfi no4po6-roo6cyx-t4esuslBI. r ' 

il-'.-"-
peeylrrarrr ua6nn4ouufi

Pea.yrrrarrr ua6nro4enzfi. sa rg1T-1g25 rr. trprrBelerrbr r ra6nzqe. ,{,rro6serra cyg X--B rprBeAe,br B*aqe*u.s cpeAHero troro*a p*ru*ror. d-rritro AarrghrM Ha6.rro4enzft s ItAo AH cccp ea 1g6g-{g73'rr. 48 o6sexro-n
obrJro troHaBaEo, qro qacrorEoe pactrpeAeJreHrre orHomeuzfi a$$exros r4. ft omu6_
T9 uBMepe.Enfr o (A/a) no4uznnercr sar(o'y raycca ,oooiu 4o oruomerzftAla : +2,7. Pag o6reHroB B trBMepeHufix tror(aaanrz 6omuoe anaserue ,4/d,oru o6rerr'r .ffBJrflrcTc.fi ucrogHunalrz 1-xrauror. B "i^*"o BomJru rJraB_nnu o6paaoM tryJrbcapbr r( ucroqrruHu 1r-RBarrroB c-aueprraeft )108 aB. IIo-
JryrreEEsre r{aMr( B reqeHr,re 1973-1975 rf . AarrrrBre (20 uarrreper-ufi; nog zarrre_perrueM noEzMaerc.E CpeAHee sa na6nrogarenrnrrft ce3orr aEa.IeIII(e uoroxa)raror rraM BoBMOrnIIOcrb BrroBb trpoanaJrrn3trpoBarb paclpeAeJrenze o${exroauo ux orEomeHuro H CTarucrusecrofr omu6xe. flpra-arorrr o,t, ,cxrro"frJrtt zB
Aaulrbrx zauepenzft 1969-1973 rr. ?{{exrrr, cB.s3arrg6re c trepeceqegrreM ra_raxTErrecxoro axBaropa. ,(eno B ToM, qro, KaH 6rrno uonaeano s [g], trprr rre_peceqeHuu railaHrzqecHoro aKBaropa ua6rrogaerc"- pri"i"oe rroEurflerrue
cHop_ocTu cqeTa qepeHKoBCRIrX BCtrErItreK.

Ha pzcyrxe uoxaea'o. Jg^croTTge pacupeAene'rre or'ome nnft A/o tro BceM
[arrEErM na6rro4enzfi aa 1g6g-1975 ir. T"*' ,*r, 

"por.g";u-HpuBag 
pactrpe_

AeJreuuff faycca, HopMr,rpoBagrra.E tro 5 naz6oaee' 
"oi'"o-"p"AcraBJrengbrM

8t



r{acroruoe. pacnpeAeJlelrtre Be-

rtrrrllgbr Ala'no Aasgrillt[ ra6lro-
geuuft r 1969-1975 rr.

-.? -2 -/ I / 1 r f/o

.r41lrepBaJraI\[ SgaqeHl4ial A/ o: or -1,5 go -l-{,5. }Ia..pncynna qerlto Br'r[I{o'

qTopacnpeAeJlelll4e,4,/o.xopourocorJlacyeTc.ficltpl4BoftlayccaBtrJIoTbAoBHa-

"ri,rit 
dio :2,1. fTponepira corlacrur nprlBoft aycca c Ha6rro[aeN{LrNI pac-

trpeAeJrcrrr4eu uo Hprarepuro flr,rpcorra (x2-Tecr) uoItaarrnaeT, qro BItIIOCeHffe

;;;;;;;; Alo a, +2,7'a"oor. u.po"r*ro",rb corJracl{fl orleHb HIIIBI{oft (- 2o/o),

a BH"{roceHI{c ocraJrrr]rr,rx Aarrrrbrx - uCrIeBarctr{e rIaJIofi (( tO-"r.

PSR t9t3-16
r,rP 0254

,oJ 287

NGC 1068

Pel yt
GPS 07s2-125
GPS 05{5+t
C5,g y-l
,Cas .11

,.Cas 1-2

N Cvg 1975

.Cyg X-3

I 1,08 I 1,37

I3,5 | r,t
bIE TAJIAIiTIII{I'I

lloroI{
Ir.10'1

fiBAIIT .

. cM-2.c-l

<1.4.,0
L4

<L6,4
< 23,0

Bpemn ra6logcnurt

19.Xrr 1973-19.II
25.rX-29, XI 1973

19. xlr 1973-16.II
19. xII 1973-t9.II
19. xlr 1973-t8.II
25.Vrrr-2.IX 1973

1s73
197lt
[975
1973
197 4

1975

HecraqnowapH

tl)74 r. | 38
f. I ,t

1974 r.
1974 r.
t974 i\.
r,

-l-0,84 12,05
+2,4r I 3,68

A,%

I Iyrr'eapr,r

14.vl-16.vll 1e75 r' I {t9l5
l-0 ,79

+3,1

+0,41.
-l-0 ,65

trIcro.rrrzrir T-IiBarrroB

20

B

3/+

42
4

I
,tl

18

51+

Jt,t

248

Honas

f 2,55r

-0, 06

+0,42
+4,69
-L,02
+0,26
+0,19
--l-0 ,09

-0, 33

1-1,60

2,7 0

2,14
3,16
1r,tnl

0,89
0, 59
9'

0, 89

0,59
9'

+0,94
-0 ,03
-l-0,(3
i-1 ,06

-7,L
+0,44
+ 0,09
+0,10

-0,1'7
+0,73

-0,03
-0,25
+-1,ti6
+1 ,66
+-2,89
+0,91

<2t,6
<L7,2
<24,4
<. JJ, Z

<- l,z
<4,8

<1.7,6
<-l,z
<4,8

<L7,6

30.vrrt 1975- 1.IX 1075

5.lx-2.Xr {975
1.IX-l .XI 1972 t'.
22. VIII-30. X 1.973 r.
14.YlI-16. XI 1!)74 r'.
2. VIII-6. XI 1!175 r'.

-0,08
-0,23
+2,78
+j,88
-10,77

+0,31

2,38
0,90
1 ,68
1 ,10
0,27
0,33

< 0,6
< {,8
< 3,6
< 8,8
< 3,0
<2,6

Br,rno4r,r

1. Ornourenrrfl aMnJrrdryAbr 366eKra A x crarucrl4qecHoft oltril6Re ro[qu-
Hfrorcfl HopMaJrbHoMy pactrpeAerreHr4ro laycca AJIfl o6Jlacru A/ o or - oo

ii +2,t. 3ro orruruat', qr;'66rbmafi rracrb r{ccJreAoBaHHLIx o66e*roB He

gaer aalretHQf,O [Oror(a Y-KBaHTOB.
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2. rlacrr ucc;reAoBarrnr,rx o6r,enros (c A/o > 2,1) trBJrrrtorcfl rlcrosHr,rxaMr
T-t4sJryqeHrrg. C srrconofi creueurlo AocroBeplrocrr{ Mo}r{Ho cqrdTarb, qro ecJlu
npr na6rropetr4u xanoro-nra6o l{croqr{rrna rroflyqerro orrrolreHr{e A/ o }2,7,
TO OII 

'IBJIflETCE 
]4CTOIIHI4HOX{ ?-ItBAIITOB.

Curacon o6r,exrog c A/o ) 2,!, ea racnJrroqerruer,r rryrrE,capa I\,IP 0254, npea-
craBJreH n [1]. 3ro rJraBHrIM o6paao,u rIyJIbcapLI, rreororfiAecrBJreHrJlre o6:neirg,
na6rro4anrrr4ccfl HaH rzcrorrur4nr{ T-r{BauroB c aneprrzefi > 108 aB, z o6ren-
rrr, ua6rrogaBrtrIaec.fl roJrblto KaH r4croqHranr4 T-KBarrroB cBepxBbrconofi aneprzz,

B eaHnrocelll4e aBropbl cqlzTalor cBor4M AoJrroM BrJpaBr4Tb 6naro4apirocrr,
A. B. Cenepu_ony ra I{. B. Crerueuno Ba trocro.rrur{ym no[[ep]fir{y B rrpoBeAe-
uraz erofi pa6orr,r.

,{era6pr, 1,977 r.
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I'rSBECT I{ fl fiPbI}ICHO }'1 r\CT PO(1) I'I 3I'IqECI{ Ofi '-r 
IjC ll I) Il-'\ TOI'}III'I

Tou LX, 1979 r.

Cyg X-3 - CBEPxx{Ots,\fI IIEETITHAIIIIATOI0 BEttA?

E. NI. B,rra[Lrntrpcrittr:i

flprrnegerrr,r Henoropr,re apryrrerrtr B rroJrbay rrpe/([oJro]Iteur{fi, rrro Cyg X-3 coAepx{I'lr

T| HaqecrBe ognor:i lra HorrlorreuT Anortnoii cltcretrLr flyJrbcap c Bospacro]r [opflAr(a

102 .rrer fi fluJrflerctr, cJrcAoBareJrr,flo, panxr.rrl ararroM agoJlroqrr[ cl'lcrer{Lr runa Aroiirro-
ro nlrJrr,capa IrSR 1913 f 16. Ec:u.r )rreprerlrqecfir,rrYt cnexrp pe.rlErl'IBr{crcRrrx sJren-

TJlorroB, oTBeTCTBeHrrr,rx 3a cr'rHxporpoHlloe LIsJryrIeIILIe B paAI{oAI aIIaBOI{e' [pocTl{paeTcfi

Ao ,--1012 aB, cr,rnxporllolrlroe 1r3ryr1g111ra BlrocLrr neroropsrii Br(JraA B cBerIIMocTb l.rcroqHlr-

rra n iun{panpacnou I{ perrmer{oBcr{orr AI{arla3ogax, laMlrla-l'rary're[r'Ie B o6racrr't
.108-1012 aB lronrer 6urr, o6r,ncneflo riaR Toprro3]Ioe I4SJryqeEI,Ie erlrx sJler(rpolroB B rIJraBMe,

onpyntarouleft cl{crelly. ,{rn o6oelra c xapaItrepHLIM paBIIepoM 5'1011 clt (paa4eneuue xo'rt-

nolrcrlr) ueo6xoAtrlro fipr.rnrrrr, ]rJrorrrocrrJ rrJIa3Mbr ,-1012 ctr{-3, HarlpsxieltrocTrr trtarrr{Tuoro

loJrn -70 3, Holrqenrpaqr,rro peJrrrrr{tsr,rcrcltllx DJreRTpoIroB c eueprrteir 6omlne 10 MoB

oHo.uo - 108 clr-3.

IS X-RAY SOURCECYg X-3 A SUPERNOVA OF NINETEENTH CENTURY?,

by B. M. vlarlintirsky.- Sorle argumenLs are presentod that a biuary sysl,em cyg X-3

contains a puisar, rvilh the aqe -102 yeal's asore comporent of hinary system' Niay be

Lhe ohject is analogous to hinaly pulsar PSR 1913 + t6 at ear'ly stage of evolution..

Synchr;otro1 ernissiol pay some conLlibul,ion to infraI'ed and hard X-ray lurninosity of

Ure source ii the spccl,rum oI high-erclgy electrons conLittues up to 1012 eV. Gamma radia-

tion 108-1012 eV of Cyq X-3 rnay be explained as fhe bremssh'ahlung of such electror)s

i1 plasma sut'rounding' the syst.em. It,'s uecessat'y to assume number density of plasnra

approximately 1012 cp-a for the voiumo rvit,h the ladius 5.10r1 cm (the distance betwecrr

tlrc"ompore,rts) . InLerrsity oI magreLic fieldat Lhe same distance is about 70Oe and tlre

concent,ration of electlons rvith lhc cllergy )10 N'IeV is ,-108 cm-3'

Perrrrenoncnr4ft r4cro-rHan Cyg X-3 no rrenoropLIrI cBoI,Ii\I xapaxTeplrcrunar'I
CYqECTBEIIIIO OTJIIITIAETCS OT I43Yt1g1"'U'* I{ }IACTOflUIEN{Y BPENIEIIU ABOfrHI'IX

perrrrerroBcltl4x cr4creNl (HeI X-l, Ceri X-3, 3Lf 0900-40 ll Up')' O upupoge
aroro o6r,cHTa BLIcI{aBaI{o N{IIOIo BC.a}iIIx m\eft u coo6pa1r{eHuft, ognaxo eto'r
3orrpoc Bce etqe ocraerc-s lreflcrrbrl{. V racc,ne4onareJrefi }rer e[I{Hofi Toqnu 3pe-

rrr{s Aa}r{e o flprrrrvHax nepr4ollr4qecHrrx (neprroA 092) r4SNIeIreHrIfi I4HreIrcI4B-

r,roc1r,r; na6rioAieubrx B perrrrerroBcrior{ I4 rrl{Spanpacuorf AIrarIa3oIIax. Boll-
rrrr{rrcrBo aBTopoB rroJraraer, rrro nepr4oA 0*2 o6ycnoBJIeH op6I,IT&JrbrIIiN[ [BI4-
lHerrr4e1r r4 Cyg X-3 - recHa.rr ABofir1a.s cl4creMa. Buecre c reM BLrcHaBLIBaJrI4cl,

ilpe[rroJIo]I{e}Illfl, qiro EToT nepl4oA -flBJItIeTCfI neplzoltor[ co6cTBeHHoIo Bpaqe-
u7x uefirporrrrofi BBeBAr,r [1] urlr ilepl4o[oN{ rlpeqeccrzl4 al{a.[orl4qlroro o6'beI{-

Ta c oqel; 6r,rctpr,rlt RpaIrIeHI{eN{ t2l' B HaalecrBe r(oNIrIoIIeHr ABofiIIoft cu-

cTeN:rr,r fipeAJraraJlr{cb Bce NrbIcJII4}'IbIe Hor,t6l4rrar1r4i4: o6e HoN[IroII0HT6I - r(ap-

Jrr.rr{oBlre BBSBArI (arla.nor cI4CreII rrlfia U Gem ) [3], -nylr-cap c Maccl4Blrofi

sBeBAofi [4], <qepnafl [r{pa) rrJrroc il{accrrBHarI BBea[a [5]. I4ctoqHI4RoM Errep-

rI4I{ IIpeArIoJIalaerc.E aKHpeIII4.fl (tpe6yetcn o6ecnequrr, cBerlzMocrr He NIeIree

1038 apr/c).
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O6napyxreurre [epeMeHrroro raNrNfa-rzaJryqeHr4fl Cyg X-3 s o5nacrz cBepx-
SIrlcoItlzx oueprrzii Er}-.1012 aB [6, 7J noaaoJrfler BbrcnaBarb ]rer{oropbre Ao-
rloJIIILITeJIbIrrre coo6parxeHl4fl o ero [prrpoAe. B cs.Eala c DrI4M ]rl4]r{e al{aJrrr3l,r-
pyrorcfl ocHoBrrbre na6lro4arenbrrbre Aarrrrue o cyg X-3 c yqeror\,r usr,repelrrzft
B raMMa-[r4a[a3o tle.

1. Cno4na ua6rmgarenbHhrx narrrrhrx.
Cyg X-3 nar rryrrbcap c MaJrhrM BoapagroM

B TeCHOIT ABOTIHOII CITCTeMe

Bce ocuosubre Aaurrrre na6lrrogeuzft Cyg X-3 cre4enbr Ha Azarpauue pzc. l,
TAe trO opm,rHare OTJrolflerra Beil[qr4Ha noTor(a oHeprruI F (v), orHeceHHafi
:t eAurr[IrHofr noloce qacror, a no a6cqucce - qacrora v. flo BceMy na6rrro-
EaeMoMy Ar,ratraSoHy SJIeHTpoMarHr,ITHOrO CrreKTpa ucToqELrH .flBJr.EeTCrr IIe-
peMeIrIrbIM (r nauectre o6aopa cu. [B]). B cssau c erzMorMeqeurrrruxoBhre
'aria.reuus uofoxa tr cpeAr{r,re BeJrrrquubr. Cyqecrneuua;r oco6eunocm Cyg X-B-
yacrbre (pai n t-1,5 rvrecaqa) Bcnbrmr(z B pa4r,ro4r,ratraaorre, rge troron Merr.fl-
€rcfl B corr{r[ paa. craqrorapunrft ypoBeHb 6raa -t flq cocrasJrfier corbre
troJrra eAurrtrqbr uorona (10-26 Br.u-,Iq-I), na 6oree.nrrcomnx qacrorax - Ba-
MerHo 6omme (-0,1 eg. norona), TaK qro s ((ctroxoftHoMD cocroflrru?r crre1rp
<(SaBaJlrrBaerc.fl)) B cropouy HlrBr(ux qacror. ,[nr rouuoEerrrbr paAr4or,rsryire-
IrLI.E, cBfiBauuofi. c roenyqeurrbrMlr ileptroAaMu, rter coMHerrzft, uro aro - crrH-
xporpoHHafi sMvtccvrff.l trocr(oJrbny no xpaftueft Mepe [Barr(gn ua6nro4auacr
cnJrbrra.E rzneftuas rroJrflp?Isallus [9]. Cuenrpanrurrft zu4enc AJrE Tanux ritg-
TepBaJroB BpeMeHu cocraBJrfier 0,3-0,4. O6qas srrepr}Irr, BbrAeJrrreMa.f, Bo
BpeMfl Bcrrbrrtren B BrrAe peJrflrrrBucrcnux sJrenrpouoB, rroprAr(a t0a2-IOaa apr.

B ran{paxpacuoft o6lracrz fiBryqeuue, BuAtrMo, rar(E(e cocrorrr tna AByx
HoMuorrerr: trepuoAfiqecnoft (002; aMrJrrrry4a -150/o; Bapr,raqw4 rrpoucxog.Er
l {ase c r{BMeHeH}I.EMrI peuTreHoBcnoro uanyueru.a) rd HaJro}fteHnbrx Ha ary
KOMIIOEeHTy B-CTTJIeCHOB IrBJIlrqeErIrr C IIpOAoJI]IU{TeJTbHOCTETO OT Mrr]ryT [o
Muorux qacoB U0, 11]. Ilepuo4 B Henoropbre Arrrr ue o6napyrtrrBaercfl.

Har6onee cJrox(rrbrM .flBJrflerc.fl peurreHoBcHrafi yuacrox cnenrpa. Hsaar,r-
teunosofi crefirp 4-20 naB c auzccubuuofr- nml.mefi. rneJreBa (-7 naB) <o6-
pesarr)) co cropoHbr MaJrbrx aueprrzfi. B cropony yBeJruqeHr,r.E sHeprrru ctreHrp
npo,4oJl]fiaerc.E, BepoflTl{o, rro cretrerrHoMy Barorry, Tlnrenczsuocrb MeH.EercE
,c uepuo[oM 0d2. B orrrocilreJrbno lrsrxoft o6nacrlr { 10 xaB o6qlrfi ypoBerrb
fiBryqeHufl Mo]r(er or oEHoro pIHTepBaJra na6rro4euuft n gpyrouy lrBMerrurbc.E
B qerrrpe paaa. flplr aroM lraMeufrorcfl. Hafi aMrrJrrnry4a (o6rrvuo cocraBJr.Eer

-9,+)_, rax z {oprvra cnerosoft npuaoft (o6rruno [oBoJrbuo 6ruaxas H crruycou-
ge). Tlauenelrufi r,rHreHcrrBrrocru a o6racru Marrbrx z 6omruzx eueprufi rpouc-
xoA.fiT Ee3aBucfiMo [12], :rax sro rr B peHrreHoBcnoM Auarra3oHe, Bepo.fiTEo,
TMeer Mecro HaJro)fieHr4e AByx cocraBJrflroqux l4Bryqelluff (ooauoxno, c pa3-
frbrMrn MexarrlaaMalru reuepaqrara).

Hanzque raMMa-uBJryqeHu.E Cyg -X-3 Mornro cqr{rarr. HaAeffiHo ycrauoB-
.JTeHITBIM KaH AJrrr areprui -108 eB 113,,1"41, ram trs o6ilacru cBepxBrrcoxr4x
'areprufr }z.-10" aB [6, 7]. Ha puc. I Arrfi aHepru:ft -108 aB orrrreienn Hpafi-
HIIE 3I{AqEHUfi IIOTOITOB, IOJI}TEEIIbIE PASHbIM}I ABTOPAMtr. Arg IIASBAHHEIX
.anaqennft sHeprl[u flp]rcyrcrByror rreprroAuqecHa.E cocraBJrflroqaq 0d2 u clo-
paAr{qecHafi RoM[oHeETa, qeM I4 o6rscusrorc.E, Bepo.flTHo, cyrq,ecrBetrurre iaa-

'MeEer{r4.fi rrrrreHcr4BHocrrr or oAHoro fir{repBaJra ua6nro4ennfi n Apyrouy. cnenrp
raMMa-U8JryqeElrfi B o6nacrz cBepxBbrcoHr,rx aueprzfi AJrfl crropaAzqecHoft xou-
troHeIrTBI oHa35lBaeTc,fl AoBoJIbHo npyTbrM - SHaqI4TeJrr,Ho r(p)rue, qeM ETo cJre-
Ayer uB Buarreuvfl rroroxoB ua prac. 1.

_ Ans otrpegeJreHr4fl trpr(poAlr racroqHuna oqeHb Ba]firrbrM arraercr Sarro6nappltenufi raMMa-uBfiytreutrff cBepxBbrcoroft aneprrau or Cyg X-3. ,(ero
B TOM' qTO I[CTOqHrtI(aMIr, I(HTeTICLIBHO USJIWarOqr4Mr[ B STOM E]IatraSorre CueHT-
pa, flBJrflrcrcs s laraxrrrne roJrbno (MoJroAbre)) tryJrbcapBr NP 0532 z PSR 0833
[15, 16]. Anarorm.ruoe Baxrrcqeuue cJreAyer rrB peByJrbraror na6nrogerrafi
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Plrc. 1. Dueprc'rn.rccHr,ui ctertp Cyg X-3 Bo Bcert Arlala3oue rlacror

n - 
pa1[ou3JyrreHue; IB - uHQparpacHoe r.rarytlcHl,re; R - 

peHrreHorclioe uaryqeHue; 1 = 108 oB

n y = l0a2 oB - raMMa-u3fiyqeHue. BeJrnquur,r rloToHoB B3RTbI u3 JlrrTeparYpbT, UuTtrpoBaHHort B Ter(cre'

IIIHaJbr rorapr4$llr.rvecnue

p.7,c. 2. Sueprerr,r.rccrr.{e cfler{rpbr cyg X-3 r.r lipa6orrr4noii ryrranuocrlr, [p]4BeAeHHLrO

r( oAEoMy 1r ror{y }I{e paccroflI{tlro 1,7 nnc

l-422/B 22/B/4/0 fqn,

tryJlbcapoB i,Ia cnyrHlalte CAC-2 B o6Jracru alreprllfi - {08 3B [{4]' Taxrzu o6-

pa3orr, TO, qro Cyg X-3 tal{Ma-I4crOqHI4H, .aBJlflercs cepbesHblM apryMeHrOl\'I

B noJrLBy npeAIIoJIoIfielufI14, 17, 181 o rrpI4cyrCrBI'II4 B erofi cI'ICreNIe (MoJIOAo-

ro) rryJrr,capa. Taxoe [peAnoJroE{errl4e rlo3BoJl.fler rrol{.ETL lI erqe o[]ry Ba)fiIryio

oco6euuocri Cyg X-3, otnuuarcrqylo sror o6r,enr or [pyr]Ix ABofrIlbIx peHr-

rerloBcnr4x cloretlr,- rlotrIlroe paAl,lot4SJrytIerII4e: AaTI{e B (c[oHofiHoN{) cocror{-

III4tr OTHOtrIEIII4E IIOTOI(A PAAI{OI43JIYIIEHII,fi I{ ilOTOKY PEHTIETIOBCI{OIO I4SJIYIE-

nraa Cyg X-3 na ABa uop;[Ha 6o;nrure, alert y Sco X-l lr Cyg X-{'
B cBftsrt c paccMaTpr4B&€Mr,rlr [peArIOJIo]I{eIII4eNI I4}IrepecHo cpaBrll4rb

cyg X-3 c Hpa6osngnofi ry,uarrrrocrr,ro n rryJrr,capoNr NP 0il32. 3ro cAe;nano rra

p"Z, Z, r4e riageceHrJr crrenrpr,r aJrenrpoNlarllrlrlloro lIBJryqeI{I4-fl o6orax o6r,ex-

roB, rrpI4BeAeIIIIbIe H 6IIHOI,Iy II roN{y ?I{e ^paccrofltlfiIo 1t'7 Knc' PaCCroflI{He

fo Cyg X-3 npzrrlarraJlocb 10 ttnc. \4a pnc.2vugrto, alro Hacl4gafl c ?I{ecr6o1o

TterrTrerra. cBeTI,IMocrl Cyg X-3 sHaql,lreJlLHo BLIIrre rar1oBofi ltpa6oou4nofi
,y*urrrroa"r. B rar,rua-4rituaort" -108 aB cBerI4NIocrb cyg X-3 Br.l11re B Ae-

"Orr,, 
paB, a B O6;t1aCTu CRCpxBI,ICOIiIlx OriepII4li - eTO CalIbrft N{OIqHbIfi I4SBeCT-

lrsrfi r,riTo-Irlr{It B faJrax'rnie. I1pr,r slreprltlr I{Bal{roB 1012 oB ero cBerI4MoCrL

s .--600 pa3 BLrrrre cBerrrr.rocrr{ PSR 083:M{ali llesecrgo' cBerlrtrrocrb nyJIb-

"npulooiitra 
6r,rcrpo ilal(arb c ero 3aN{eI(.TIeI{I4eM' fl9-e1ouy I'13 pllc' 2 ctc-

Ayer, qlo Bo3pno.f l.rrnorerr4arecHoro rryJlr,calla B cyg X-3 AOJI?fieII 6r,rtr lrer'rr-

flte Bo3pacra NP 0532 - [prt yc'lroBld]l' rl'l'o rIaccLI I4 r'IarIIIlrIILIe MoI\{eHrEI

IYJILCapOB IIpI4NIe p]IO OAI{IIaI{OBIJ'' A. II. I_{rrr:an [19] upeucraBtl.rT rrenoropr,re cooSpailieHl4.a B noJrt,sy rpeA-

noJromer{r4rl, rrTO rryJrbcap B cyg X-3 gnrgercfl (NIo.IIOAbINI) B SBOJIIoqI4oHIIoM

cr,rbrcJro - 143-34 oqellb lteA"rrelrrtor'i norepl',r BpalqareJrbrloro IIor[eHTa rlo ilpla-
qrrrre lIaJIoro lratrr,rrrroro noJrfr. I4g r.raro;neugot'o IIulHe, oI{HaIto' .flcllo' qro

I4il,reIoIqIaeCfI na6",rto4arenbI'IIJS IIaIIIIble IIe npOTIIBOpeqaT i4 IIpe/InOJIOtr(eIII{IO

O XpOHOJIOtI4SeCiiOli (IIOJIOAOCIII4) IIyJIE,Capil, TaI{ qTO 3TI4 a.IIbTepIIIITI4BbI }IO-

Iyr pacoNf arpl{B aTIrCfI ltalt p aBIIO IIp tlB IILIe'- 
Ecnll R crrcrcr{e Cyg X-3 }raxoIlr4rcr (NroJrogofi) ry"rlLgillll To Jro1.rrrlrlo [i]eA-

rroJTolr{rrrr, (nari o'ro cAe.uarro s 14, 17)), qro RCIIIJmHII B naAuo4lzarrasolle y
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sTOrO O6T,eHTa O6yCilOBJrelrr,t aIiTr4BHoOrr,rO nyJrbcapa (Tr4na (3863[01p.[Ce-
Irr4fiD) 14 auarorl4snbr rlo cBoefi flpupoAe orrrrralecxofi ar{rI4B}rocrrr, ua6lrogae-
uofi {orotrerpr4qecnu 6;urae i\P 0532 e I{pa6oara4rrofi rylrarurocrra. Ecnn ra-
HO e npeAno Jrox{er{r4e cnp aB eAJrr4Bo, tr[o]KHo rpy6o oqerrl4rrr Bo 3 p acr nyJrr,cap a.
By4enr racxoAurb 14B rrpcArroJIotri0rtl{s, qro rrpr4rrz}ra, rrpr4BoAflLIlafl r{ (3BeBAo-
Tpr{ceFrr{roD, rrar{arrJrl4BaeTcfl nprr 3a},reAJrer{r4r4 nyJrbcapa. <<Snes4orpxce}rr4e)
r4lreer Mecro. norAa nepr4og P ynenrz.rranael'crr lra AP, ran \ro AP/P -10-4.Tarioe coorlloureHlde cJreAyer. IIarIpI4NIep, I4B N'roAeJrrr ororo flBJrerruq P. flax-
r{apAa l20l w }roAeJrE,rrhrx Dricneprrr,rerrros [21]. tr{lreen

A1) jrr 2i, r r--;;- p - t,-T' .2t:-LU',

'r. e. BoBpacr nyir60apa t: p/2P @ - cRopocrt. Bar{e["rieru4rr) nponopqrao
IraJlelr (a cpe4uelr) r{HrepBaJry r,re}r{Ay (BBeaAorp.trceHr,rflr,rrd) r.

flctu npun.fl'lrr, rllo Bcrrr,rrrlnr4 Cyg X-3 cJrel(yrcT I] cpe[rreN,r paa B Mec.srl il
'rIr4rrJr anrrrBrrocrr4 a Hpa6onu4lroit 'ryr,raulrocifr,r 3 lrecnrla, BoBpacr nyJrl,capa
B Cyg X-3 n rpra paaa Mer{r,trte Bospacra NP 0532. tr4s auanorrzqHTrrx paccyx{-
qenuii cJIeAyer, q1'o ilepr4oI rIy.rILcapa n Cyg X-3, npouopqr4orraJrbrr6ri^ ti.
rre AoJr?r{err ilpeBr,rlrarb ,-,19;rrc, flepr,roA r4 BoBpacr AoJr}r{Hr,t 6r,mr, rra carro}r

,AeJIe N{erIbIIre, Tan Hart }Ia car,rbr\ pa}rFrr4x eTaIIax cBoJrroI{I4I{ nyJrbcapa IZHAer{c
BaN{eAJreHr4rl 6onr,ure. flpra r)rI4x paccyxtAeHI{flx BrroBr, rrlle/{noJraraJrocb,
qTo flyflbcapr,r 6nr,renu IIo n{acce r4 r4N{eroT MarHr4T}r],re noJrE oAHoro IIopflAHa.

Tanrau o6paaorr, fipeArroJrox{errr{e o Halr4rrrtr4 B cr4cre},re Cyg X-3 nyJrr]capl
c rIaJIbIr,I BoBpaCToI,r rroBBoJItreT noHflTrr naxtrrefiilrrae oco6eiIlrocrra o6renTa.
I'Ioxrno BbrABr4Hyrb cJreAyrorr{yro riaarecrBeir}ryro MoAeJrb Cyg X-3. lly"nr,cap
c BoBpacroM nop.sAlta 102 rer trBJtflerctr nox,rnorrenrofi Aeofrnofi crzcreMr;r.
fleprnog 012 rmnfiercn op6lrra.ulrrllNr rrepr4o4or,r. PacctorrHrre x're)flAy nolrro-
HeIITaMI4 tOr4a 

-21?o, 
14 BrOpa}I rtoMrrolrerrra cr,rcre[rrn Ao.rr]H]ra 6r,rtr, eneagoii

'yuepeunofi rlacctrl . tr4eny.1s]17t nyJlLcapa [pr4r]oArrr n rrrrrerrcr4BHoN{y narpeBy
noBepxrrocru croir BBeBAT{ r,r r4cnapeHlr}o ce arr\,rocrpepsr. Iloaronry crdcreMil
oHaabIBaercfl oI{py}I{eIIrrOfi il.rlaar,Ierrur,u,r o6ranor,r. O6laro BarroJrHerro peJ]fl-
TrrBI{CrCI{I4I{I,I llJle}iTpOIraNr]/I, TepfltOtIII4I,rr4 Srreptl4ro tra cI4HxpoTporr]roe r43JIy-
'qeHIre. flnouroctr, peJr.grLrB14c'fcrirr\ rracrr4rl BrraqrrreJrr,no aoapat,Taer B rnr{-
TepRaJte BpeNIelII4 rIoBIrlIIetittOfi axrusHoCrI4I nyJU]Capa (<rsaeaqOrpacenrafrl).

tr4alrenerrran rrnl'elrcrlBrroc'rr{ rro Bceil{y clenrpy rrBJryrreHr4.s c nepI4oAoil,r,
paBIrbIM op6ratalr,uor'ry llepr4oAv, Moryr 6r,r'rr, o6yc;noBJrerrr,r DJrJrr4rrrr4qrrocrr,ro
op6ntr,r (ranteHcrannocrrr B rrepr4qet{rpe BLrrre, rreN,r B ano1{enr.pe) r4 paccefl}rr4er{
lrtB,tlyqg117, [yJI];Capa tl 3Be3[],I IIa oHpy}I{aIOqeI,r Cr4oTetrv raae (uanpZuep,
rro cxeMe o6o;no.rHu, rrpeAJroffieHnofr n [221). BoaMo]r{rro, qro He[aBrro o6ui-
pyxenur,rfi B perrrrerroBcnoMr43Jryrysllr,repr4oA 17rt,0 123,241 coornercrByer
co6crnerrnor,rv uepuoAy Bpilqerrrafl ilBeBArJ - nropoil Hor,lrorrelr'r.br crlcreMr,r.

Mornno npeA[oJroirir4r], Aa.rree, qro aHaJrorou Cyg X-3 sB.n.qercrr r.re cucreMa
rrana FIer X-l, a 4nofiIroit il)r.IlE,cap PSR tgt3 + 16, -refi op6utatrunrfi ue-
p14oA cocraBJrrier, HaH rrBBecrrro, 71,45m. PSR 1913 f 16 rroiuno pacc^{arprrr-
Barb? cJreIoBareJrr,Ho ? xaH 6onee noa4uuft arafi EBoJrro4rrrr czcreMbr 1.\t ra
Cyg X-3.

2. Cyg -\-3 nan ocraron cnepxHonoli

_ Cor.nacno rxlzpono paclpocrpanenrrort cefi.rac rorrxe Bpour{.rr, tryJrr,capbr
o6paayrcrca npr4 BCnr,ImHax cBepxrroBbrx. Iloaronry cre4crnraeu npeAnoJrolne-
rav.tt, ttltrroltiellgoro BbIIIre, AoJrlI{Ho 6utr rranrzql4e orrrr4qecxofi gcubrroxra 100-
200 ner rIaBaA. Herpy4uo oI(eHI4rb Br4AlrMyro BBeBAHyro BeJrltqrrHy sosl\.{oxruoft
cnepxuonoft B [eprzo/t MaKcI4rIyMa 6necxa, BaAaBrtrI{cb rrBBecrHr,rMT a6coilror-
IrbIMr{ BeJrI4qI,IHaMr,r cBepxuoBbrx. Benzquua r{exBBeaArroro [orJrorqeHrz.rr B Ha-
npaBJIeIlrrI4 Cyg X-3 AJLII BI{ByaJIruofi o6racrlrr cocraBJrrrer 1 oHono g-. flpunra-
l Anrop oqeur flpfiBuate.nen JI. II. Nler:ux, uoryur.rnureii oqeur(y florJroqeur,rff B EarrpaB-

JrcHr.rt4 grouo o6r,enra.
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Ma.fr, fiaH r{ npeir{Ae, paccrofrHr4e Ao cyg X-3n 10 Krrc,troJryqrdr{,qro nu4uuufi
6necn B arroxy Nraxcr4r,ryl{a 6yget [op.rrAr(a Z I 5," Arrfi cBepxuoeofi I rr4ra r
7 + 6n, Arr.rr cBepxlroeofi II ruua.

B rexyuleru croJrerrztrr rana.g BcrrBrlrrna, cxopee Bcero, 6r,rra 6r.r BaMeqeua.
Molnno Aynlarr rroarol{y, qro BoBpacr riyJrr,capa, Bepo.srr{o, He lrerree 100 ner,
ecJrr{ or{eHxr.r 6necxa clpaBeAJrrdBbr.

flocre BBphrBa AoJrlr{Ha ua6nro4arrc.s o6o.uoqxa, r4aryararcu{a.rr B paArlo-
Al{anaBorre z nrnrxoft perrrreHoBcnoft o6racrra. B xa.recrBe BepxHero [pel(eJra
IroroHa paAIaorlBJIyqeIII4rr or o6oro.rHra r{oirirro B3.srr, }rI4}IIzr{aJIbHoe BHaqel{r4e
rroror(a ot Cyg X-3, ua6rrcAaenroro s (cnoxor,inorrD cocro-flHzu. I-Ia qacrore rro-
pr{AHa t ffq aror r\ftrrrrrilrarr,nrrfi rroron cocraBJr.fler or{oJro 7.10-2 eA. troror{a
[111 (roauoxuro, orr ]\ro]rier 6r,rrs eule rrerrr[re [25J). JIerHo y6e4urroa, qro n]lr4
Tar(ot\[ B]raqeHrrld rroroKa xopolxo ld3BecrHoe coorHorxerrl4e DaZ : con.st, cB.s-
Br,rBarorqee /(r{aMerp o6oloqHra D m paguonl)Hocrb ) oc,r,a,ma ccepxnonori, ue
Br,rrrolrrrflerctr Arrfl cnoJrbno-Irr46y4r, paayrrrroro Br.raqeHr,r.E Auar{erpa (4uauerp
Irolr{rro orJerrI4TE,, saAaBrxr.rcb cnopocrbro }laclrr4perrr4a rz noapacroll). flo aroft
fipus]due, ec.rru Cyg X-3 u xloxrrro paccrrarpr4Barb HaH ocrarox cnepxuonoit,
ucTosHuH AoJrlneH npr,rrraAJre?r{arb n r(Jraccy neHyJrflprrErx ocTarHoB cBopx-
HoBr,rx - o6T,enros, xapaHTeprrayrotr{rrxcfi trorrtr{}rieHr{ort pa4uonpxocrbro, or-
cyrcrBl4elr flclro BLtpalltertirofi o60JIo.re-tItofi crpyxrypbr r4 HaIIr.rrrr4eNr r{eHrpaJrrr-
uofi npnofi o6nacrra. It raxurr o6r,exrarr orrrocr4rcrr trpelxAe ncero ltpa6oBr4Ararr
ryMaHuocrb, a ranlrie paArror4crorruranra G 292 + 1.8; G 21.5-09 lr Eer(oropbre
Apyrr4e [26]. Ec,riz npr4H.rrrb npzBeAeurryro Brrrrrre BeJrrrqr.ruy rroror{a Cyg X-3
6nma 1, lltq sa I4Bryserrr4e o6ono-rxz r4 nlleArroJroirirzrb, arro paArdo.rrpxocrs Itpa-
6orrz4uofi ryr{aurrocrr4 u Cyg X-3 na oroii qacrore oAr.lFraxoBhr, .ro graauerp o6o-
Jroqxtrr Cyg X-3 AoJrlIieH 6r,r'rr' uopa4xa 0,1 nc. 3ra BeJrr,rqrrrra Ha?riercfl BrroJrHe
pasyurrofr, ecJrr{ Bpel{.a, rtcTer{rtree iloc.Tre BBpErBa, rropffAxa 102 .uer. VrJrogbre
paaMepbrraxofi o6onoqxra oqerrE, ilraJrLr, 

-2".llruerotrIrlecr{ AaHHhre pa4norra6"rrro-
ger-rufi, tro-Br{ArrMorry, He r4cxJTroqa}or rraJrr4qr4fi no4o6uofi o6oro.rxu 6nus
Cyg X-3.

Oco6eulrocrr ocrarxoB cBepxlroBr,Ix rrana ltpa6osia4rlofi TyrraHFrocrr{ -cpaBH\ITeJIEIIo x{aJratr Aorrfl aHeprura o6oro-rHn tro or}rolre}rr4ro K o6utreri arrep-
rrrr{ BBpbIBa. Arg }tpa6ontr4uot1 ryltanuocrr{ ara AoJr.s cocraBrrrrer, KaH r4BBe-
crHo, -10-a no cpanneHr.lrc co (cralrAaprnort> eeJrr4.rrarrofr .-.10-2 127). trcru.
HaIt CBepxIIOBa.rl BCIIIIXI4BaeT OAHa I4I3 I{OIIIIOHeIIT 4eOfinOii CI{CTet{br, CrrCTeNIa
ocraerc.fl csRaanuofi B cryqae, HorAa r{r{rryJrr,c, [oryqeHHr,rft rynrcapol\r rrpr,t
BBpbIBe (n nrr6poce o6onouxu), He cJrr4lultolr BeJrrrx. 3ro rpe6onarrr4e, oqeBr,rArro,
abrrroJrH.Eercr (uprz flpoqr{x paBr-rbrx ycroauax) TorAa, HorAa }racca o6o.to.rnr
IraJra rro oruorrrenzro H r{acce nyJrr,capa. Teu caurru [prdHaAJre]Huoctr Cyg
X-3 r rpynle IreKyJr.rIpHLrx ocrarHoB cBepxHoBbIx, BoBNIolr{Ho, flBJrqercfl cJIeA-
crBr{eN[ gn ofi ctn enuocrr4 clzcrelrlJ.

tlro xacae:rcfi peIITreI{oBcnoro r,r BJryrrenuq o6o.noarxtrr, To, rdcrroJT68yE Teopuro
[27], uoutuo y6e4utsca, qro cBerrzl,rocrb r{eirrparrr,nofi sacrr4 I4crorrHr{Ha rrrroro
6onsrue cBerlrr{ocrl4 o6o"no.rxta - Aairie oqerrb mouqnofi, Trzna o6ono.rrz
Cas A.

Pearourapyx ary qacrr, o6cym4euufl, t\Iolirro cxaaarrr, r{To trrMerotrIr4ecfl Ha-
6rro4enun rre nporl4Bopeqar rrpeAnoJroTrterrraro o6 o6pasonarrlrr,r rryJrbcapa
(ncuuurHe cnepxuonofr) u Cyg X-3 npurlepno 100 Jrer HaBaA.

3. Cyg X-3 max rrcroqHrrx ropMoaHoro raMMa-r{BrryqeHufi
pe.Jrfl TIrBrrcTcnltx aJreKTpoHoB

Ha ocnosalrllu orll{calrrrofi gbr[]e HaqecrBerrrrofi xaprraurr N{oEtr{o retrepr)
npoBecTII HeKoTOpEIe KOIVSeCTBeHT'rbre ortrerrKl4, r,rr{e.E B Br4Ay Br,r.frcHe}rrre Bo3-
r{o}r{rloro MexaHI4BNIa reHepaIIIaI4 rar{Ma-uaJryseur.{.a. tr4cxo4rlofi npe4uocr,rnxoft
.BBJr.Eerc.s trpeA[oJlomenue (uo aHaJrorrrr4r c ltpa6ouz4nofi ryuanuocrrro), uro
ctrer(rp aJrexrpoHoB rrpoAoJrx{aerc.a s o6racrb cBepxBrrcoxrrx aneprrafi. Itorga
r4x rrJlorHocrb yBeiluquBaerc.E B I4HTepBaJrbr BpeMerrl4 rroBbrrrrerruofi aHtrasuocrtr
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nyJlsOapa, CUHXpoTpOII}IOO uBJlyqeHile erllx sJIeI(TpoHoB BogpacraeT Z MO)r(eT

I:91Tf 1TT" n rau{p axp a cu ofr o 6;r acrr (n cur_e_cx u)-. yn enuue*u e cB ernqero cs
oo6eMa trpuBoAur R orcyrcrBrrro trepuona 0d2. gacrzqbr cBepxBbrcoxoft anepruz
B}IcBeqlfBalorc.fi trpu arou b o6ra-ctn ]fiecrnoro peurrenolcKoro rr3ryqeEu.fl,
rAe BoBpocmee cufxporpoHHoe LIBryqeHIIe craHoBurc.s cpaBHr{]uo c fiBaBzTerr-
JroBbrM UBryqeHueM.

Heo6xogzuo, oqeBrdA,o, yq,nrbrB ar' uMeroquec.E narr,Dre o rre*orop,x trap a-Merpax trJraBMerrHoro o6raxa, orpymaroqero crlcreMy. B sacruocrrr, cKopocrB
rrorep[ MaccBr cucrelrofi. M/M < 1-0-6 rog-r - pesyJrbrar, c,re4yroquft ua,orfenxz ma6umrocTr trepg*Ta oaznsl. Aua.nna i#;;;A;.Aenrfi B treptronpaeauiua paAfioBctrbrmex-[29] tror(aabrBaer, rro d6ruoo llru"r"" otrrrrqeoxu'roHftaM Ha qacrorax B HecfioJrbrrgIrrI Ha paccro.fiHzrr or rrcroqnzna 

-101a cu.Ha erou paccro.sHru corJrac,o [29] unornocrb trJraBMBr 
-10? ;l;;r";*;;:xocrB MarEtrTIIoro IIoflfl at < 0,{ Ic, troftaaareJlb ctrenTpa peJr.ETuBtrcrcnltx EJreH-

TpoI{oB y = 2,3 +- 7,4. B 4anruefimeM rrpurruMaurr"'1, : Z,O. Tr"r;;;;;;;;
rror(a3areJrfl coorBercrByer cpenEeMy SEaqeHuro ctreKrpaJrbHo"o rrg"*r* 053 rnrurpol(oM,quatraBoHe qacror u paBHO troKasareJrro, troryqaeMolry o6rruno An.rycxoptrreJr6rrbrx MexaHrlsMoB tryJrbcapor [301. .flocxonrny Bce oqerrKu AeJraror_cE rro trop.fiAny BerurruEbr, BeposrHoe uBMeHeuue y (n clenrpaJrbEofo uEAer(_ca) c aneprzeft ne yqurbrBarorc.E.

Erenrponrr Moryr reHeprdpoBarb raMMa-fiBaRrrr 6raro4apa o6parHoMy noM-
rrroHoBoKOMy pacce.fiHtrro na {oronax rroJr.E il3ilyqeHu.fl cuoreMbr rr ropMoBHOMy
TBryqeHuro Ha ?IoHax trJra3MerrEoro o6nana. ItoMurouoscKoe pacce.aHrre rpe-6yer anno HetrpueMJreMbrx B,aue,zft uexoropbrx trapaMerpo, z 

"p"roi*x c[er(Tpy raMMa-UBJryqe,rr.fl 60ree KpyroMy, rre* 3ro cneAyer ru pr". t. (a;-toprr [3t], trpoBoArIBrIItre oqerrRu ul{rellcrlBlrocru KoMtrroHoBc6oro trBryqe1111fi
,qJrs a,epruft 108 aB, Botrpo^c o cne*rpe rre paccMarprananu.) n"A;;n;E;;raKJroE crrer(rpa trprz ? -Z,O Aaer ropMoBHoe uBrynelrue. ,(ohoorrr"orrir*apnyMerrroM B troJIbBy nrr6opa uMeHHo EToro MexaHuBMa fiBryqegrr.g .EB;r.Erorcfl
Tar(E(e coo6pamenrar A.rnepa u. Aenra t-B2l o ,u*rrorrr-rop*orrr* trorepbpaAuor4BJrynarcqux eJreKrporloB 107 - t0s aB trpu paBBurritu paAlroBctrJrecKoB.

flpzivrenaa o6rr.rHoe B^br^palr(e,I,re AJrfi cBertrMocrr{ eAuHuqu o6reua czr-xporpolrHoro u.BryqeHus [33] z trpenIroJIarafi BefiuquHyrroror(a cznxporpoxnoft
oMfr.ccaw n un{paxpacnoft o6.racrrr trop.f,Ar(a ra6nrcraenroft, Moxuo troryqurB
,grx o6remacpaArrycoM{.t0"' crrr (aroLecr{oJr'r(o 0.i"",o"i*cro.sHr{rr Me}fiAyItoMtroHeHTanru cr,rcrervrrr)

K"H"!.:3.106,

\rc K" - roas{zq}re'r. trpotropquorraJrbrrocr' B ctre*rpe peJrfirtrBncrcnux
aJreHTpoHoB, a Ht -Eatrp,lr(eH'ocrb MarErrrEoro troJr.fi B zaryualoqefi o6-Jracrv'' floprAon serususbr.ltl uoxno IloryqlIrb rar(E(e tryreryr ar(orpatroJrflrluErray6r B*aqe'nr Harrp.E)r(e'Hocr, troJr.E or paccroarax" to{n;iil. ;;ffi;:flpe4norarar quJrrrrrJqpxqecxyro cuMMerpyll^ r4 rctroJrb3y.E, crreAoBareJrbgo,sa*orr t/r, ,ottyuuu^H (r: 5-.101r crn) =, r0, rc. rlpua]iii^"ou,o ra*oe ,ue
sHaqeHue gnn K"H:ti troryqaerc.fi , ecflrfr" rrpuH.ETs, qro per{TreEoBcrtoe r(BJry-qeurd_e } 30 naB rarlxe trBrfre,rcfi czrxporfrorn"ot'r*r"cr.t.
, rls cpeA'ero sHaqe,r.E troror(a rarrnna_uary*.rrr':r-riJpruefr _.1012 oB(crrr. pzc. 1) rvroxuo troilyqurb or{eHfiy rrportaBeAeEu.s trapaMerpon K"ni (nu _y::.i::T:lT_y"rln"" roro )ne o6rer,ra, ecJru r(ctrorr'BoBarb Bbrpa)ne,ue ArrnooseMrrou cBeruMocrIlt ropMoSHOrO tr3ryqeHv.fi yJrbrpapeJl.gruBucrcnux ailefi_TpoHoB co cretreHrrbrM ctreHrpoM B rrJr.asMe (cna6be-axpaEtrpoBarrue) I'at.rlp,r groM rrprrxonurcfl cAeJrarb rrp"gooro*rnr"- 

-lfio*r""o 
rpy6oe)o6 z4euruu,ocrr{ cneralTzxca o6seuon'z o foM, rrro Becb rroron raMMa-u,Jry_qelru.E c aueprzeft 

-70L2 eB ropuoauofo trpoucxo)r(Aerrufi (xors. BosMo?n,o.rlreer Mecro BnJraA u or.EAeprroft nouuouen:rrr). HopMupyfi r, x 
",rror"o"rriSJrefiTpoEoB ne c Mfrrefr.Manruoft ereprneft l0? aB, nonyvaelr
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14 nocJle alraJr ollltqHo ft uopuupoal{I{ IIepBoIo cooT}loilrerll4'ft

t,,H'! ;= 5'L}Lo.

Sruu cooruorrelrr{.frr{ rr Aa}rrrbrM o rranp-fl}IiellHocrtr{ xlar}II{TrIOI'O noJr.E Ha pac-

c.toflH1rt r = L}'o cM r{o?r{Ho upra6,nuxeuuo yAoBrIerBopl4rb, ecJrl4 Irpr{Irflrr>

n,(8,2 t0? cB, r :5' 1011 cn) = 108 c'n-3'

.I.orga Harrpflir{er.rHocTb Mar}II{TI.IOIO trOJIfl IIa eToM }I(e paccTo.E:F.vI]/r H 12=

= 7a lc , ,rrorrrocrb rrJrasMbr ni= L0r2 c*t-3. Macca o6nara rpl{ -?rorI'

< i0-; Ma brnur.rr" rloronoB alIeprI4I'I rarlNra-I{3rly"t']11-T-p# -Pr^:: 108 eB i E, = LO72 aB ne BrrorrHe rotlHo coorBercrBylor crefirpy-l_;.__,^':
HecooTBeTcTBI4e_pesyJlbTaTHeToJIbI(opasHoBpeMeII}IoCTI,II4BMepeHIII{,Ho14
Bepo.fITHoro yBeIII4qeHr'1.9 Hpyrl4sHbr crlel{rpa c eHeprl4eIr ^'

3arreqarelrrro, ,ro , tgsj 11o1yqaloTcfl re il{e SHaaIeHI4fI Arfl ni1 nn u H .v

t4cxoAg r{3 CoBepmeHr{o Apyrr4x AaHHbIX - paAI{oI43JIyqeHI4fl O6lex:ra B ((cflo-

xofi uou> cocro.rIHIrIr{'
Taxuru o6paaou, rr4rroresa o ropuoauolil IIpI{poAe Iar'IN{a-I4sJIyqe}IuE cyg X-3

BrroJrrre coorBercrByer r{Merclqr{r\{c-fl AaHr,rLrxr ua6nroAenufi upll Her(oropblx pa-

syMHbIx rlpeArIoJro)+telll4tlx. c.tregyet troArleprtHyrr']' alro orHocI4reJIblri'11^":I:"9

BHarreHr4,l rroronoB larfMa-u BJIyrreHI4.fl o6ycnonnerrbr - B parlHax riBJIoEteIluoII

BbIIIIe cxeMbl - 
aKTI{BH0cTblo nyJlbcapa I1 AoJI?IiHI,I cI4IIr,Ho Bapbl{poBaTb.

Banmo'reHrre

tr4aroxterrnrre Br,tlre coo6paxrerrra.E rloBBoir.:rIor rrpeArIoJIoiIiI'ITr" qro Cyg X-3

B oTiltrque oT Apy.ux 4noftrirrx pelITreHoRCItI4I CIICT'II He ,IBJLfIeTCfl aI(HpeIIu-

p,r"qrii"O"ariroon. B'epoarrro, uto ot(rroft ua xo,rrnoneuT atofi cl,creMl'r flB-

Jrrrerc,,t rryJrr,cap o noipacro^r -102 Jrer - npeArloJroil{ellrIe, BbrcHaBaHIIoe

;;;;;;; 
-[4] 

.'Ar,rro,ocrb eroro rryJrbcapa, ar{aJrorr4qHafl axrusuocru NP

Oiii-" Itpa6onrarroft rynarruocrrr, trpr{BoIII,rr n orHocr{reJlL,Ho sr,rcoxoft xoH-

rler.rTpaqr{rd peJrgTr4Br4CTCnr{x SJIeI(TpO,IIOll s o6naxe IIJIasN{LI' OHpyffia}oqell

"".tJrv. S tll on exrp oHbl BbIcB eqI{B alorcs 6'rr aro4apa cl4rrxp o rp-oH"'T 
"roiff 1l:

BMaIHIITIIOMiloJIe'HaIIp,I}KeHHocTBKoTol]oIoIIapaccToflHIII4?-D.1U^.0]\[
,o"ruuroa, -70 fc. 3ru xre DJrer(rpoHbr 6naro4,apa ropnlo3HoN{y usilyqeHl4Io

AaIOT raMMa-r(BaHTl,r BITJI0TI) 4o oneprraft .-1012 eB' Ux ['rroTIIoCTb CocTaBJIgeT

;;-;;";;; ; 
"(8" > f OT rg) ='LOl ,ot-'. ylr-ru erlirl4ilrl4alHocrra op6z'r'r rroro*

n3ilyqe,u.fr r.{BMeH.rrercfl c op6n'ransHr,Ir{^ rrepl.logonr 0t]2 (o repuqeurpe roroK

"r.n"uo"""" 
eLtue). Boarto;.'irro, Cyg X-?' 'ss'rserc's 6o'nee paunllll )TarIoM 3Bo-

;",i";';ffi;*r F,SR t9[, + 'i6."8"r, aro IrpeAcraBJreHl4e xor.n 6Lr s o6q,ux
aleprax rrpaBr4JrErro, I,IN{eer cr{brcJr rrpoBecrlr rrol{cr(I{ paAI{oE3Jryrlarcqefi o6o-

"Lir", 
o"f"o Cvg X-5 (D = 2"). Cuopa4lluecl{afl r(o\Irolteura uu(rpaxpac.Holo

;;F";;; X,2,1-o,r,or 4|irr,.ru 6rru criorro "nrarrefirro ro.rrfipr{BoRana. JIurrefiIras

TIo'lTsDI43aIII4.fl IIOJIiT{IIa TaH}Iie [pI4CyTCTBOBaTL ts peIITIeIIOBCI{oII uBJIVqeIIuI4

;;ffi;;" l tii'"re. B apzaqrara rrlrreHcl,B,oc,r n unrfp axpacuoft o6'nacrn

B ?riecrKolr peHTreHe I{ rarlNra-Ar4arla30lle tr(oJI?IiI{I]I HoppeJII{pORatr',' B }HecrItoNI

peIITIeIIeI1IlaMMa-I(Bal{TaxI\Io}IieTIIpI4CyT0TBoBaTbnopI4oAI4qecfta,trH0MIIOHeII.
Ta r{BJryarellr{rr nyJlbcapa, {eft nepI4oA He AorIilielr ilpeBLIruarrr ,-19 uc'

Anrop u""uono'*fi,9ii9-t""'t" 
" A' E' Cenepliorty' B' Ji' luue6yprl"

H. M. Ilturorcr,ooly, A. 14. I{rrrally aa o6cy;rilielllle I,1 H]lI4rI4Hy' a ral(i(o

JI. iI. MeTr.rH 3a OrIeHHy NrelrisBeSArIOIO IoIJ]OU{eIII{,I B IIaIIpaB.IIeIII4I',I cyg X-3'

Ilera6pr 1.977 r.

1 _Boellg 7r{fi3Ey DJreHTpolroB A,,rg Topl\ro3lrttx 14 clrHxpoTpoHlllrtx iroTepb rlp'll IroJIyllcuHbl'{- 
,""rrililil"i|r' ,,"'ii'r"iprr-lbl, aB'o.rr,,ru.r., e 10a paa, uro rpe6yer npc[nono]itorlltn

o cyrqecrBeEuoli auuaorpoillrl4 pacflpe4919]'o sJIefirpouoB rro []'rrrl-yrralt' Tanoe

,rp.fr.ro.rroxerrue a Aanuoli cryrrae fipeAcraBJr'sercrr ecrecrBeHHblr{'
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AItAAENIUfl HAYI{ CCCP

IC 3BECT IIfl HPbIMCI{O14 AC'I POO II3 I{
Tori LX. 1979 r.

r{EC H O Lf O rl C lli) ll.\ l' oP l{ 14.

TIEPBI{TIHLIE aIEHTPOHbI BtICOHI4X SHEPII{fi ,

IAMM;\-HABJIIOAEH\1fl, C AAPOCTATOB
I,1 BOSNIyI{EH}Ifl MAIHI4TOCOEPbI

E. M. B;laAlrmnpcrurii

I4a ana.rrr,rla pe3yJrbTaroB raarrrepenr,rfi r,rHTCHcrIBHocrlI r,I clIcKTpa raJIar{rlrqecRl'Ix 3JI0HT"

IloHoB c areprl.rerli 10e-1010 aB, ripoae4eurrbrx paaJrrrrlHbrlrfl rpyfifiarrl,l Ea nporrrx{er{I{1l llo-

cJreArrero AecflTr.rJreTrrfi, cJrcAyeT, .ITo fir{ercrql,IecE pacxo]I(AeHI4E B pe3yJllratax o6ycnorrc-
Hbr rre roJrr,Ko crlgTeMarr,rqecrr.rlrr omu6nal\frl, Ho II peaJrbubrMrr BapI'Iaql'IflMI'I rrrrreucr{Brrocrrl..

3ru uapr,raqr.u.r r,rurcrrclrBuocrr,r cBrrBaHr,I c rlarnr.ItocfepHr,IMII Bo3rryuleull-srul' flotox aJreHT-

porroB c aneprileft t0g-1010a8 roapacraeT IIe lrleHce qCI\f 8A860, Hor4a 1p ) 10. fluenr're,
Br.rAr,rMo, o6ycrion;reuo ocalr{Aerrr,roMqacrr.rq rd3 lroflca paALIaqI,ILI BLrcoI{oDHeprllllHbrx SJIcIir-

por.roB [5]. Topuoanoe r.rsryrreHfle ocaE{AaroilIlxcrr E.lrcr{rporron (rarrua-xnanrr,r 107-108 )B)
rrBJrfiercf cepr,eanor:i rlo]rexoi.i rrpr{ fipoBeAeHr.I]I ra}rnta-acrpoHorII,IqecfiI'1x Ha6rroAeHIIii

c aspocTaTorl r.1 HllsltoJreTfi qI,IX CTIyTHIIROB.

A PRINIARY HIGH-ENERGY ELECTITONS, GAX'IN{A-RAY OBSERVATIONS
AT THE BAI,LOONS AND MAGNETOSPHERIC DISTURBANCES, bv B' M' Vtad'i-

nrirsky.- As the analysis sholvs the discrepancics between the rcsults oI galactic electron

intensities rneasurements of different experimcltal glor,tlls are caused not only systematic
errors but real variations of the IIux near t0e : {010 cV. These variations ale connccted

with magnetosphcric disturbances. Tho electrorr llux rvith the cner:gy 10s-1010 eV irrcrea-

ses by factor 2 when,4p-inclex during thc balloon flight is )> 10. This phenomonon pro-

bably is causcd by the precipitation oI electlons from high energy particle radiation bclt

[5]. Thc bremsstrahlung oI precipitating electlons (gamma-quanta with the enelgies

l0?-108 eV) may be prcventfor garnma-astronomical observations at the balloons and

Iorv orbil ing saLollitcs.

O6rqeraasecrrro, Haxoe B&ll{Hoe Buaqeuue AJrfl acrpoOtnlurtu BLIcoHI{x ?IIep-
rr4fi rzl,reror l{&}rHr,re o6 rantencuBrrocrld 14 cneHTpe rlepBlacHbtx aJreHTpo}IoB r(oc-
M7cec6ux flyqefi. Oco6yro anryaJrE,rrocrb Dror Borlpoc ilpl,Io6peJr, B qacruocl]I4,

AJIfi raN{N{a-acrporrorrl4l4 B cBflBr4 c Borrpocorr o ilpl4poAe ranlrra-I4SJryrlerll4.rl la-
JTaHTI{r(I4. IIa uporarrierrl{r4 rrocJreA}rero Aecfll'ruterr,trr r{Br{epeHla.s cfier(Tpa EJIer(-

TporIoB npoBoAr{JIr40r, MtrorI4N{II aBTopaIrI4. Bclre4cteue I{aJrofi a6co.nrornopi lrtr-
'teIrCrrBHoCTr4 DJIeHTporroB Lr npI,IcyTcTRI4rI 0oHa T.[]I{eJIEtx 3&pfl}IteIII{bIx aIa-

crl4q B erldx Dxcrrepl{1\reH.r'ax o6br.rHo lrcnoJrbayerc.E cJro?Iil'ra.g I4 rpoN{oSAHafI

ailnaparypa, noAHI4MaeNrarI B crparoc{epy }Ia ailpocTarax'
I4asecino AaJree, qro Ara eHeprr4fr BJrer(rporroB )' 2 faB, r4e eSOeHrhI cor-

I{erruoft }roAyJIsr{fi\i craHoBfiTcg npeHe6peil{uN,Io MaJIr,I, N{eiHAy peByJrbraraNIIlr

I{SMepeHI{frpa3IIbIx3l(ctrepI4I[eHTaJIbHbIxlP},nnI4I{eIoTl{ecToSIIaqI4TeJII,I{bIe
pacxoxr4enrifi. Eonu npe4craBJl.flrb cnenrp aJrer(rpoHoB, r(ax Bro o6bI'IHo Ae-
iaercx, crerreHHdrM BaKoHor{, ro rlor(a3areJrb cfler(Tpa Bapbrtpyer or 2,4\o3,4.
flpra arou orxr46xa AJr.rr Kalr{Aofi orAeJrr,rrofi ceputr I43N{epeHI4ft cocraBJr.fler o6r,r'r-
Ho o1oro -]_ 0,1. A6corrrornr,re Berr4sr4Hr,r rroronoB AJra AaHHoft sHeprI{I{ pa3-
Jrusalorc.fl B IIeCI(oJIBI(o paB. ,{la aneprrall qaCrI4lI{ rrop.EAl(a 10 feB aro pa3-
rr4qr4e BHarrrrrerbHo rrpeBbrmaer crarr4orr{qecKylo ourl46Hy l43r{epelrl4fi. flpag-
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uoJraraJlocb, qro arl4 pacxolr(AeHll.fi o6ycroBreurr Ha.llrrqrleM cl,IcreMarr[qecnux
omra6or. Her coureuuft, uro o[peAereHHag qacrb o6cyxgaeurrx paoxo.m[enuft.
cB.saaHa uMeHHo c aroft upuurzuoft. Buecre c reu o6paqaror Ha ce6g sHuMao}Ie,
cJleAyloque BaI(oIIoMepHocTII, Itoropble HeTpyAHo BaMeTurb IIB paccMorpeHr{fi
coB oKynEo cTu r,rMerotrIr{ xc.fl Aar{Hbrx uamep eu uft .

1. Paa6poc.aua.reuuft urrreucrrBuocrrr aJreHTpoHoB or oArrzx efictrepuMeH-.
roB n Apyrrm (Hpatnrze aHaqeHfifi rlrrreHcnBHocrrfi Arrfr gannofi anepr:uu) ne
BaBucur or aHepfur,r. .Pg:qg*pM cJryqae, oH rre Bo3pacraer c yBer[qeHr,re]r
srreprtrE or -10 4o -100 f sB. Ecru oruecrrr Beruqugy ero"o par6poca fi BHa-qerrnro omu60x, [prrBoAlrMbrx aBropaMrr, ro pas6poc 4rru" y*arBmaercfl
c BoBpacraHlleM slreprtru qacrur{. 0ro o6crosreJrBcrBo eABa Jru nroxtno o6r-.
.Ecuurb oArrrrMrl ToJrbKo cr{cTeMarr{qecxuMl4 oluz6nauu, troroMy rrro trpll orrro_
clrreJlbrro MaJrbrx aHepfuflx s 6orrlrrdHcrBe cryqaeB oporo4rrr"u uurr6pou*r-
upu6opor Ha ycxoptrrensx. Haaarocr 5rr, czcreMair,rsecntre omu6xn gor*-
Hbr yBeil[quBarbcfl c Bogpacrarrr4eM EHeprlrn. Orilreseuurrft {anr uor 6rr
oRopee cBnJ{ereJIBCTBOBarb o roM, uro paa6poc cBfBaH C pedlrurrur4 uBMerre_.
ItfiflMn troToRa, SaBIIC.fiIIII,IMII OT AHepIuu.

2. Ilprurrm yftaaauueM rra rrMenrro raftoe trcroJraoBauue pagJ,lquft r uu-
TeHCABEOCTE frB,lrfr.ercfl. To, qro paa6poc B BerI4qUHe troroKa aJrer(TpoHoB Ha_
6nro,qaerca ltAJrB rex axctreptrMeuroB, r(oropbretrpoBoAr,rJrrrcb oAHtrM rr reM ]r(e,
upu6opou, Eo B paarroe BpeMfi.

3. Han orMeqaerc.E s [1], pasrtrsue B a6corrorrofr uErenozBEocru ne o6-
gapyrfitrBaeT reHAeEquI[ r( yMerrbmeEuro c pa8BrrrueM TexHr[xu 3ftctreptrMerrra.
?Iaueperur, trpoBene'H.re B rrocJre,q'ue roAbr c BecbMa coBeprleHrrod ugorpu-
rypofr, [or(aBbrBaror n o6qervr raxoft xre paa6poc, naxoft or*-erur"s AJr.E uBMe--
penzft, BbrtroJruerrurrx s 60-x ro4ax.

oTMe.resrrbre {anrrr flBHo yxagbrBaror Ha BoaMo}fiHoe trpficyrorBrre peaJrb-
rrLrx Baptraquft gnreuclilBuocru troror(a trepB[qurrx. sJrer(TpoHoB c egeprtr.flt\{rr.
tropffAKa HecRoJrb^nux IaB u BErnre. Ecrec:rsenno BosHrrxaer Borrpoc o trptrpoAe
3Ttrx Bapr{aqufi. CyqecrBeurrbre lraMeueHr{.fl trepBuquoro troroxa ruro"nu 6ir 6rrro.
BbrEB aHbr, B rracTEO cTtrr, CJIeAyIOIqtrMV trpUqUH aMr,r.

1. cynlecrnoTq{rrg crarruofi auraaoipoouu rroror(a aJre*rpo,oB, ruua o6-
cym,qasmefics. s I2l, Ananza AaEHbrx rairepenuft paarrbrx 

"rrdpor, 
oAuar(o, He.

troArBeplHnaer raftoro .trpeAtroJroE(enzr (xora u Ee orrpoBepraer ero). cr,rcre-
MaruqecHux zaDreueHlIfi r4rrreHcrlBHocTm l,Jrfr zarvrepeuufi, upore4enuuix B pa3-.
rurrl{blg rrHTepB aJrbr BB eBArroro Bp eMeHrr, ue o6uapyxuB aerc.fl .

2, Hanzvue orlroc.IrreJIbno 6.rraanopacrroJro)fieunorotrepeMeHEoro trrcroggzn&:
uJrer(TporroB nrrcoxoft aHepruu. Taxuu ucroqHunoM rnror 611 6rrrr,naupuuep,.
neua6rro,4aeurrft ny.rrrcap, naxo4xrymfr.cn or Connqa I{a paccro.Erruu He-.
cnoJlbr(ux trapcer(oB. B arou cryqae oruocureJrblro Brrcofiue Br{aqenu.fl troroxa.
aJreHTporroB ua6nroAanzcr 6rr Bo Bcex 3r(ctrepfiMeHTax B Rarfire-To otrpeAeJreH-.
Hbre urrrepBaJrbr BpeMeHz. Taxofi BafioHoMepHocrrlr rrMeotr{uecx Aanurie, imau_.
MO, Ee rroKaablBaloT.

3-. IlpzcyrcrBrte Mar,r{ro c{epurrx sJrenrporroB sbrcor(oft e,eprrdu.B cnegyroqeM paBAeJre trpuBoA.src.E Eer(oropbre apryMe,rbr, cBlrAereJrb--
cTByrcque B trOJrbSy aTofo trocJrenHero ilpeAtroro,I(eHfi.rl.

1. Bapuaufirr rrHTeHcrrBnocrl[ rrepBr{rlHbrx aJreKTpoHoB
nnrconofi Erreprrrrr u noamyrqerrtr.ff 

.Marrrrrroc{epu
4u"qry9 o Earuqtru B trpeAeJrax uarnrroc{ep,r EJreRrpoH.oB Bbrco*oft anep-"tun (7- 108 oB) Har{atrJrrrBarorcfi y}r(e B Teqeuue AoJrroro BpeMeHrr. gro, n u'a-

0THOOTI(, Taft rraSblBaeruoe za6rrtoqHoe r{BryqeEue, o6sapylxusaeMoe B IrBMe_
peuu.sx Ha crryrgur(ax (cu., HatrpuMep, [Bl), z gouoruzrLnbrrhre rroroxu DJreR_.
rpoEoB (-- tot aB), :ra6nro4anmzeca i 6anrounrrx Dr(ctrepr4M""rr" iZi.-gA"ri,
g:rePlrArro, ner ueo6xoAzMocrrr o6cyxt4arr Bce artr pesyJrbrarbr. HrlruroH. JI. rpzropou [5] o6ocuosa;r npe4craure*r{e o cyqecrBoBarruu tro'ca pa-
nuarluE aJrer(rpotroB sbrcoKoft aHeprl{u. ,(nr 4anrrefiuero cyrqecrBerrEbr Aarr_-
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ilrbre o BOSMO71(HOM OCa?fiAeHUrt qacTur{ na sTofo tro.fica. BuAuuo'

nMeEHO TaHUe AaEHr,re 6uirz co6parrbr B 6onrmofi cepmfr 6anlonurrx uB-

Mepelltrfi, upoaegerrotx B 14,6, 7J . PeayJrbrarbr artrx ltaMepe1uft uormuo pe'
BroMtrpoBarb crleAyroquM o6paBoM: Ea cp;A,ux Itruporax (46,49 E 5B') Ha rpa.-

nrqa u.roa{epu iyqecrByer AonoJr,ureJlb,brfr troron EJIeHrpoHoB c olreprl[eft

B Alratra3oge fOO-tSOO MeB. IzlsregctrBgocrb [otroJlgtrreJlbgo1'o Ilorora trog-

Bepkella 6olnmlm BapuaquflM (1pafiuue aHaseEufi IIoroI(a pasjltrqalorcfi B

6 paa). Mancuuanruhrerroror(u ua6nro4arorca B rex Clyqa.flx, mor,qa B IIepEoA

ualnrqieuzft {urcr.rpyrorcfi reoMarHurubre BoaMyrqeurrs. Or MoMeHra HaqaJIa

3o3Mylq,eHu.fl lrHTeHcr{BEOCrb gnefiTpoFoB^ctraAaeT tro Bal(oEy' 6;ruaromy r an-
.CtroHeHrIuaJILHoMy, O trOCrO.sHHofi 20-30 u. C yrenuqegtreM Alleprutr AJISK-

'rpor{oB BeJIrIquHa eroft trocrof,Hlroft yMeublnaercfl'- 
Ec;rz trpeAcTaBr,rrb crrefirp oJrerTpoEoB CTetreIIHbIM 3aI(OflOM, ro B trpeAe-

Jrax cyror(, cqtrra.s or Eaqaila BosMyqeErrfi, troKasarenr gll{i[epeHlllraJlbHoro

ctrexrpa cocraBJl.Eer 2,L -l0,4. Iloromayfi [6, 7], eIgI TEmIp *g*'q trpe4-

craBurt B BI,IAe cooruomenz, If-(>{l : (180+- 30) E-r', cM-''c-''cp-"
tge E - aHeprrr.E aJrenTpoEoB s MeB. Hpafiuee SHaqeEIIe uonaaar:ens B3flro

gna,oro, sro6u trpoAeMoscTptrpoBaTb, rrTo Aarfie B aroM Cilyqae trptr aHCTpa-

.troJr.flquu ctrefirpa n o6uao6 Blrooftrlx arepruft_ BeJItrIIEEa IIETerpa4bHOrO

.EoTOHa OJISI(TpOH9B OKaB6IBaeTc.E trpI,IMepHO tanofi E(er aaftag^IlonyqaeTg'tr trpE

.EaMepeurr.Ex [epBusHbrx ,-rentporro" luagpurtreP, trPtr 20 IaB - or(oJlo

0,4 irexrpou.ol-'.c-''cp-1). Taxuu o6paaolr, ecJru AotroJIHI[reJIBHbre

troror(u ur6rrprtro, [6, 7i piccuarprrBarb r(a* ocarfiAaroqtrec, rlacruqbr uofica

paAtrarluu sbrcoRofi Er{eprtru tr IIpentroJlaraTb, rITo ctreKTp aTux qaoruq IIpOCTII-

paeTg.fi go aueprufr B Aa.ffrn,n IeB, uamepe,trg trepBl[q,blx AIeRTpoEoBr Bf,I-

IroJrEeHrrbrx B ueprroA MarrrurHhrx roa*yqeoufi, 
-gonxtnrr 

trqBq1b 6onrmue

:roroltu ro Cpanu6ruIrc C aEaJIortrqEbIMI4 I{sMepeEIIfiMII B ctroroiEnle uuTep'

BAJIbI.
Irlayuenre AalrHr,rx uamepeuuft fiepBr(qHbrx gJIer(TpoHoB ]roaaBbrBaer, qro

TaKafi ctrryaqrn.E u n cauou geJre IIMeeT Mecro. Ha puc. 1 npe4ctarJleHa 3a-

BrrctrMocrb or ypoBrr.E reoMaurrrrrroft aoaIrryq,eEEoorl[ gu{{e_peuqtraJlbEoro

trorora aJrer(rpoHoB trprl auepruu t6 laB, uaMepeHEaff-B cePIry 6a'irnouurrx uy-
.cnoB oArroro , ,o"o-i*" "p;a;tr; U"pnrooi (59" N) s Lg0S-t972 m. [8].

B naqecrse uHAefica uarunroc{e,puoft soantyq,eEHocTu trctroJrbsoBalrbr IIJIa-

Eerapubre BHaqeHu.E ,4o-rangerca [9] , ycprA*esune 3a rpexcyroqsrrfi zurep-

BaJr orrrocureJrbHo gur# oyr*u rpn6opa (gata oycna =L 
L geur). ftax4an ros-

Ita - cpeAEee aa 2-3 rroJrera? ,4.o-ungenc coorBeTCTBerrIrO flBJIfeTcE cpeAlrtrM

iru ,p6"?vto*) [JIfi y*a,a,Hr,rx Aar u',epeuufr' Bu4uo' qro up, ycI{JIeHuu

rrna"rritoc6Lprrofi Boauyq,eHHocrl't (Ao ) 8) neluuuua trorona aJleftrponoB

Mo?r{eT roipu"r, s2-3 paaa. }toppefifrr\:,flucqe'aer, ecII4 0parb uIIreIIczBEo-
,"*r rurrrq 6onee ""r"& ,".p"ri, (oop,n*a 1'_.4laB), tan qro 0ror aQ{ent

-re o6ycnonneu o6rrsuoft rrtogylaque'!'.
AHarorussa.fr BaBrrcrrMocru prc. 2 roctpoeua AJIfl raaueqernfi pasIIbI.x aB-

,opo, (, purrt* upr6opos), ipou.g""'uti na mraporax c'o6peaarorqeft rxe-

;;i;r;;',-0,b fU 1ay- tr'B cpeArrtrx ,o,porax (o6peaatoqan )r(ecrl(oorb

.-5rB(6).IIoopAuHaTeoTJIoE(eI{aEETerpaJIbI{afltrIITeHcuBEocTb
 f >-ZO t'rb;, ,"rnrcJre'rra' rra ocfloBa,r{rI [a'Ebrx pa'Hbrx aBropoB. I4cnols-

,o16r, uy6tunaqur tro,N(e {.970 r. }t coxailestrro, He Bce ll'Mepe,'trrl o*a,a-

,locb Bo,Molr(rrbrM rIcrroJrlBoBarb, TaK r(an HeRorophre aBTopbr ne coo6q,alot

neo6xo[rnrryro all{oprrraqrrro o.troJreTaX, }tarxAaE roqfia B_o MIIOrtrx cJIyqa.Ex trpe[-
.craBJrfler opeAlree aa ABa-rprr:uoreta.'.Tutruqua{ omu6xa oqeuerra tr3 Beruqtr-

nnr ouu6on oo*ur rr"Ii;b J ; xoa{{uquenra Irp otropqr{oE aJIbEoc rt +20 0/o'

Xorr cpegr rrnoouio"ur"r* iO o"riurcnMbrx aactreprdMestos ua6ilro*aerc'E

.r"u""r,i"i"rtfi paa6poc roqe*, re*AeEqu'ln yBeruqe,uro ul{rel{ctrBrrocrtr c Bo3-

;;;;;;;;;;-tuA"i;; ;;;;;tr;;; A;- Ao) (1 roror'"!:ry"* n -2'5 pasa

Bbrme tro cpaB,eHuro c rrBMepe'trfiMtr s (c;6*ofiEblx) ycJloBtrrx. I(oa{{uqtrellr
Kopperrflqrrtr EJIfi puc.2,6 ioctasrget *0,52 + 0,18'

'$"rp"rx eaxsiseuHr,rx oJreKTpoEoB AoJrlHEa 6rr*, ecrecrBeflrro' orpa,E-
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Plrc. 1.,[u$t[epenqr.raJrr,Harr lrHre]rcr'lB-
uocrr,1 oJrenrporroB c aneprueii tG loB no
r,rrr{epeEr.rlu n Sopre Llepulrtrr, [8] l 3a-
Bl{cl4Mocrrr or ypoB}rfl reollargurnoii noa-
Myrr(enuocrrl (.4 p-ran4eItc) Bo B jleMn rroJrc-
Ta a3l)ocTaTa

Puc. 2. tr{nrerpa.nsuar{ I{rrrelrcfiB]rocrr,
DJrcnrpoHou c eneprr.reii 6otsmc 20 laB
/i/ (> 20 l'aB) n Baur,rcrrMocrr,r or ypoDrrr{
Iro3MyrqeuHocrr narur,trocSeprJ no Bperrfl
traue pcrrrii
d - Bbrcor{r4c rxuporbr (R = 0,5 IB)i 6 - cpcA-
]rrlc ilr,Iporbl (/? ) 5 lB): qr4cJra y roircr{ -6u6luorparluuecrilre ccbrJrHrr

fl,'>20laB),i 2.c 1rp' N/>20 f tB),n

qs

q2

0

400

tn,

800 /000 t'

arlllpoRCrrMr{pyrcqero DHepre-

6

J

/0I0

7t

2 0 200

Puc. 3. Itopperxqux Melr(Ay rrapaMerpaMr{ coorrroilrertrE,
tn.recxui ctrer{Tp rarartruqecrtIax aJrer(TpoIroB

f0t/

qeIIIIofi. B cn.sa[ c arrrM eJreKrpoHbr MarHr4roc6epHoro npo]rcxo]nAeHtrfi.Aoir-
)nEbr BHoc\tTb olqyrtrMr,rft BKJTaA B EHTerIOrIBHOCTT, trepBUqHOrO trOTOHa AO.
Haxoft-ro otrpeAeJreuuofi aueprzn. Ecru He fiMeer Mecra AorroJrnrrreJrbrroe ycfio-
peHEe rrpu ocalr{AeHutrr,-ro BeJruqrlHa rpa}IzqrHoft aHeprrrtf, Bepo.ETHo, He rrpe-
.BErmaer rpex AecErnoB IaB. B orou cilyqae BKJTaA ocarr(Aaroquxcfi aJreKrpoHoB.
B trepBZqEOe U3[yqeHr,re AoJr]ileH 6r,rTb oco6eHr{o 3aMeTeH B AtrauaBoHe toe -
-1010 eB. Peeynrrarbr rraMepeuuft trpr4H.ffro.trpeAcraBJr.rrrb B BuAe N (E) :
: AE'T. Ecnz cupareAJrrrBo trpegtroJrox(errue o trplrcyrcrBrru oca)r(Aaroqzxc.rr
SJIeKTpOrrOB B trepBI4rrHOM trOTORe rrplr Err,rx AHepIrrfiX, IO MOlr(EO Olr(UAaTb.
ftoppenflqur4 Me)r(Ay trapaMerpaMfiA u.y: B r{sMepeHr{.8x, trpoBoAfiBmtrxc.fi B tre-
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pr{oA Marrrnroc{epnsrx BoBMyqeHtrft, unrenczBuocrb Bbrme, a ctrearp AoJr-
?fien troilyqarbc.s orrocr,rrefiBrro 6o.ree HpyrErM. ?Ia puc. 3 nuguo, uro rogo6uar
TeEAerrI{Eg geficrnurerruo na6nrogaerc.fi. ftan u trpe}fiAe, sucJra y EaHeceEEhIx
Toqen coorBercrByror 6u6rzorpa{zueonunr ocbrJrnaM. Vnaaannrre na' puc. 3
omu6Hu Eoilyqeubr aBropaMtr uauepenzfi. fiaunue puc.2 z 3 repenpbrBarorc.fi
TOJIT,ftO qaCTIIqEO.

Tanuivr o6paaou, ecrb cepseaubre ooHoBaEIit.E troJrararb, qro B troroxe aJrer(-
TporroB? noroprrft cqurarcx Ao ctrx trop trepBuqnbrM, g o6racra aueprzfr

-1010 
eB upucyrcrByror alrer(rpogbr uarnuroc{epgoro rrpotrcxorr(Aesns.. lIx

UETeHCI{BHOCTb 
'ICtrbITbIBaeT 

SEaqtrTeJlbHhre UBMeI{eHU.E, CBgSaIrEbre O reoMar-
r{urEbrMII BoBMyqeuufiMu. AJIfi troilyrleuufi AaHHbrx o Berrruue rorona co6-
crBerrHo trepBzqHbrx raJranrtrqecftux aJrerTposos Heo6xoAuMbr, oqeBuAuo, uB-
MepeHufi aa trpeAeJraMu Marrruroc{eprr.

2. O uexotopbrx BoBuorr(Hhrx cJreAcrBr.rffx rrprrcyrcrBrrfl
marnnroc{epnhrx aJrearpouoB Bhrcoxofi ouepruu

Hailzsue tro.Eoa paAtraqu[ anemrporior sbrcoroft Ereprtrfi tr trpucyrcrBue
oca?r(Aaroqr{xc-fi aJrenrporroB n repxnefi aruocSepe Ba}r(Eo yqtrrbrBarb trpu npo-
BeneHlru raauepeuuft c aapocraroB rr HrrBr(oJrerflqux cuyruuxoB. flepeuzcnzlr
uaxe uaz6oJree cyq,ecrBeurrbre cJreAcrBuE troflBJrerrtr.E Tanrrx aJrenrporroB.

t. florox ocax(Aaroquxc.E aJrexrpouos tOe - 1010 sB ucnaxaer cIremrp
raranTnrlecxrrx aJreRTpoHoB tr, BoaMorr(Eo, Macnzpyer Eafltrqze ueperu6a cueH-
Tpa,.r(oropblft 4onxten rraxoAlrrbcn, corJlacuo reopertrqecfiEM orIeIrHaM, rAe-To
B Arlatraaone Eecr(oJrrr(gx Aec.Ernos IaB.

2. Beilmq:zwa trorora raranruqecrtltx aJrenrpouoB B o6.nacrr tOe - 1010 oB
,qoJr[{Ha 6rrrn uuxe o6rrsuo upzrruMaeMofi ceftqao BeJruqunbr. 0ro, lremgy
fipoqtrM, AeJraer 6o,ree ocrpbrM trpornBopeqrre MerfiAy peByJrbraraMu trp.EMbrx
aauepeuzft troror(a raraltrtrqecrux eJIeHTpoHoB u AaHEETMI{, troryqaeMbrMtr .ua

paAr,roacrponoMuqecmux uauepeuuft [231.
3. B uosce paAuarlutr H. JI. Ipuropora [5] lorrxurr rpucyrorBoBarb tro-

BETpoEbr. Cne4onarenbrro, AoJI)r(eH cyqecrBoBarb troror( ocalr(Aaroqtrxc.E tro-
surporroB. flo aroft Irpuqune Bce oyqeorByroqze peByJrbrarbr uauepenzft
uoroKa trepBI[qHblx uoBurpoEoB AoJI]KHbr paccMaTpzBarbcrl fiafi BepxHue rrpeAe-
'lrrr. CoorsercrBeHHo BeiltrquHa roJrrqu BeqecrBa, trpoxoAtrMofi rocilruse-
cl(rrMtr ryqaMrr s lafiartrune, BbrqlrcJleHuoft ua uBMepeurroro lroroaa troatrTpo-
uon, ubxter ortaaarro.E aasffienuoft.

4. Ocnosuoft ru,q norepB BaxBaqeuEbrx u oca)fiAarcquxc.E DJreHrpoEoB -ltopMoauoe uaryqeuue [5]. B cnsaz c eruM AoJr]r(eE cyqecrBoBarn uepelreurrrft
Bo BpeMeHu 14 B rrpocrparrcrBe $ou ralmra-zBJryqeuufi c ouepru.EM:c L07 -108 oB. V.rer Hailurlua z {nyrryaqufi eroro {ona, BnAtr[Mo, oqeub Ba]IteE trpr[
raMMa-acrpouoMltqecfi ux na6nrogenvflx c 6arnonon I[ EuBnoJler.flqtrx ctryrrlr-
xos. TlureuctrBrrocrb raMMa-usJlyqenu.fl Molr(er Aocrtrrarb BecbMa BrraqureJlb-
Ebrx BeillrqfiE B trepuoAbr oca]r(Aerr[s aJrearporroB Bo BpeM.E Marurtroc{epurrx
BoBMyq,eur[fi. Ero uBryqenue frl,rrs.ercfi. auaJroroM penTrenoBcr(oro uBJryqerrufi,
oorrpoBolr(Aarorqero [orraAarrr{e n arrvroc{epy MaJloeueprusEbrx aJrenrporoB B
.soue troJr.spnrrx cugnzft. Tluenso rar(oe uaryqeutre u ra6.rro4aJru, rrecoM-
fleurro, 7I. Maprr,rn rr corpyAtrrrxnlZ4l c 6annosa n paftoue Bpaazrrcroft aso-
MaJrrru Bo BpeMff uaruzruoft 6ypu 20.X 1973 r.

Iannua-uanyqeuue ropMoaHoro trpoucxolrqerrufi Molr(er BEoctrTb Br(JraA rre
ToJrbno B lrrrrerrclrBuocrb 4u{{yanoro uailyqerzr (arouannnuft paa6poc to-
qen AJrfi auepruft 107 - 108 aB, Bepo.flruo, o6yc.nonneu eroft rpnuuuoft). Ec.ru
B paccMarpuBaeMoM AuatraBorre aneprzft cyqecrByer oca)ilAeHue eJreHTpoHoB
or JronaJrErrbrx Marnuroc{epurrx ucroqH[noB (raxoe -flBJrer{ue xopomo trBBecr-
rro AJrfi o6nacru MaJrbrx aueprzft), ro trpz 6anrossr,rx rlBMepenrr.flx BoBMolr(Ea
xMrrraqr{fi ((roseqnrrx)) r{croqnltnoB raMMa-aBaHToB. IIpu na5rroAeuugx trpr-
6oporvr c 6orrmoft aueprypoft r( orrrocrrreJrbuo rrrrar(uM yrJroBbrM paapemeulreM
(yupanrxelra.E trcmpoBa.E r(aMepa, uaupunep) ua ne6ecuofi c{epe o6rrsno sbr
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NEJI,fIIOT ,gSEfiftI{ C IIJIOqAAI,IO B HECKOJII,fiO IECfiTROB HBAAPATHbIX IPAAYCOB
Ecrra s nenoropofi .ssefixe na6nro,qaerc.fi qucro ,y-r(Bar{roB BaMerr{o tion"-ar,rrer{ B coceArrr4x Eueftxax, trpeAtrOJlaraerc.ff, qro AarrEarr .ssefiHa 

"oaapu,",(ItcroqHtrH)' IIp, uaroft crarl{crune fi p arr(oBpeMeur{a.rl aHrraorpotrr4 tr y -lr;Jry -qeHrtfi' cB'rI3aI{Hafi c (nar(eroM) oca}fiAaloqI4xc.fl SJIeHTpoHoB JIoHaJIBHoro tr{ar11lr-toc$epuoro ucroq,rr*a, B rrpzHr{rrtre Mo}r{er trprrBecrrit R rar(oMy a{senry. B;;-
IIE BOSMO}ITHO, qTO AIZCKPETHbIE IICTOqHI{ITI4 T-ItBAI{TOB, O6UAPYXEUI{6IE B CBOE
BpeM,r ancrpanrzftcnoft rpyuuoft 1251 r4 troBlr(e HuKeM ue ua6iio4au-ra"o, 

"u-JT.EIOTC-fi IUMeHHO TaHrIMtr {ZHTZnnr,ruu r4crosHfiHamz. BzAauo, ,re cryrafirro,sro 6ailroulrbre rroJrerlr, Bo BpeM-rr..noropbrx 6r,r.rrlr orxpoilii-rry rrrcrosHu11r4,
trprlrmJrrrcb Ha [epr4oAbr lraruurocsepHbrx BoBMyqeurafil cpeArree 3a coorBer_crByloqfie narbr BHaqenue Arr-uu[er(ca Jle)firrr B rrpeAeJrax l}_ t7, x;t;;-Tepllo, qTo r4SrytleHl4e raJlaHrusecxofi trJrocxocrlt B BTrrx trBMepenl{fix ge du,noo6napyxreno. o6aop cenepuorz qacrrr ue6a [26] , 

"o"au 
,. *.-r-rropu, ue na6nro_

Aarlr rlcroqrrrurr(oB,6rrnnpone4en B orcyrcrrr" ,rr*yqenuft (Ao':7).-b;;;_
Tr1IM, HaHoHeu' qro Hparr(oBpeMeHHr,re BCtrJrecHu ropMoBHoro ,y-n3lyqeHT,ttr 

Arrfiuprz60pa c Maroft a{{eKrrannofi nrorqaAr,ro.perr4crpaqr{r. Moryr T,Mr{rrrpoBarb
BCtrJreCHrr HocMrzrrecHoro Ilporlcxo)fiAeHr4.fl (rgSoro po4a a{sexr", ,a6nro,qa_
Jrrzcb lreAaBno s 6anroHlrbrx arJcgepvMer{rax lZTl). 

-

5. 4.. M. Ianruep r{.corp. l}g,-Zg) coo6ryuni o6 o6uapyrxeuzu rryrrbctt_pyrcqeft cocraBJr.rrorqeft_ s enexrpouuo-Sorourloft xouuorirr" HocMuqec1uxryuefi a crparoc{epe. MoxHo oiue,,rrr,, qro rraJrtrrqrre BTrrx ny,nrcaqrafr -trp.frr{oe cJreAcrBr{e cyqecrBoBarrr{.fl tro_flca paAuarunr4 BbrcoHux inepruft [5J,locr(oJrr,Hy s /1-xoMnoHeHTe reoMarrrt4,rH6ro uo,ra, A4-wugexce w orr4-6aroqefi Mr4xponyrrr,caqzft pc Z,Z [80, 31] ,pr"yr"ruy.;; ;." caMbre trepuo_
4rt. 3ro -fIBJreHr4e, cJreAoBareJrBrro, BtroJrHe aHalorlzrrrro trepr4oArrsecpr,tM Mo-
AyJrrrr{uflM nHTeHorlBrrocrr4 qacTr4q uanofi aHeprfira, xopouo r,ranecrurrrr n {z_Bvxe MarHr,rrocSepu.

Saxnro.renue

fIo4no4a ,,rror r4BJroir{errHor\[y? Mo]r{rro c{opnry.rrupoBarrr cJreAyroqr4e ocHoB-
rrble BbrBoAhI.

1. Pacxori4eu[,q peayrl]raroB raalrepeurafi r4rrrerrcrdBrrocrr4 r.r cle1Tpa ra-
ilaHTl4qecHrzx aJreltrpoHoB, npoBeAerrHr,rx pa3rrdqHrrrMz rpytr[alru aHctrepv-
N'rerrraropoB, o6ycron;rrerrDr r{e roJrr,Ho cr,IcTeMaruqecr(r4Mrz 0mz6xauz. no' u
peaJrbHrrrr'rl4^Baptral{rn.EMr4 I4HTeHcI{BI{ocrtrr, oco6enno BaMerr-rbr}fl4 B Arratra3orreaneprrafi 10s - 1_010 aB.

2' Baprzaqulz rrlrreHcvBllocrr4 aJre(rpoHoB yxaaanHbrx aneprrafr cB.agaHhlc ypoBr{er{ marurar:ocrfepuofi soeuyrqer.rHoc.rT{. flp^z_yre;rzourrrn, Ao-rauAexca
Bbrrrre .-- 10 uoron BJrerrporroB c aneprraefi 1,0_i0 rrn uorpacraer He MelreeqeM BAB-oe tro cpaBHelrurc c IIepuoAarrII, KorAa A, --10. 5r. t]Bfie'tre, ,rr-
Ar{Nr^o, o 6ycn or neno o c a}r{AeH l{enr E Jr er(Tp ou os Brrco n oft enep rrarz.3. rlpncyrcrBr4e rrar,r,roc{epnr,rx ^DJrexrporlos 

srrcoxofi a}reprfia ucxa-iHaer cIreHTp raraKTI4rIecxrrx aJrer(rpoHoB r{ BaBr{rrraer a6co,nrornyro Berl4qr,rHyux uETeEcllBlrocrr4. 3ro otnocrzrcrl TaHlHe H lzBMepeHrd.stu trepBzqHrrx troBrrr-porroB' Topuosuoe 14 Sryqeur4e ocalnAaloqldxo.rr aJreKTpoHoB trpI{BoArrr n troflBJre-Hzro {oua rarrMa-r{BJryqegr,rfi 70? 108 aB, ,u*aroaql"*-"-o opo"rpar{crBe
rr Bo Bper'relrz. vser aroro {oHa z ero {;rrynryaqzft oIIeHb Ba}}iel{ rrpr{ far\{Ma-
acrpoHoMldqecHrrx ua6nro4enr'rfix c aapocraroB Lr Hl4lanoJrer.Enlrdx crryrHr4ltoB.
1{era6pr 1977 r.
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O]]CEPBATOPUII

MOAEJIb XPOMOC.DEPbI .HAT AI(TI{BHOfr OBJIACTbTOrro HAEJrrolEHr{fl}I ilfiryqB_OAOpOAA L,, Lp
?1 YJI b TPA OTIOJIETOBbI X JITilHUfr rrEM iiI A"Ir b HbIX[I trIOHI4SOBAHIIBIX 9JIEMEIITOB

E. A. Eapanoncnufi, A. E. Ceuepunrft

flo ua6nro4er"ri:-"1"f^"Iyx rurufr L* w Lpz UV_nuuut arreMeuroB C, N, O, Slpaccqtrraua MoAoJIb xporuoc{epu 
"a4 

uo"puaiueM b anrusuot o6racru Couuqa. 3rsusa-&eETELre mEpnEEI SC.XfiUsrft u ftoETyp trfr,ufr,, L*, nLIUUCreEEhre tro *oa"or, yAoBJrerBopu-
ToJTBEO Cornacyrorc.E c ua6uro4eurauu. Mogeur xapaRTeprrByerc.E yBeruqeEueM rsMrlepary_pu (ro cpaBEeErro c seBooMyqeuroft xponoc{epot) 

"u 
,aa* ,rao-r"* u EaJrurrtreM ToEKoro(uecronrro MerpoB r4Jrr{ AecETnOB ivrerpoa) cJro.E rroB'rlrensot uroruocrrr (1012-101s).

A MODEL OF THE CHROMOSPHERE ABOYE THE ACTIYE REGION ACCOR-DING To THE .BSER'ED HYDR,*EN 
rIryES Loi, L0 ervo *rs ,'-LINES,by E. A.Baranouslcy an,,4. B. Seuerny._ On the faris oflobsB*;;;o., Lo, L6 of hydro_gen and uv-tines of rhe elemenrs c, N, o, si a mo_aJoith;;;;;;;;p;ore above.the brightarea in the active region of the sun is calculated. Equivalent;id#,; of all lines and theprofile of Lo line, as calculatecl accorcling to the model, 

"r. 
io *gr..*rrt with the obser-vations' The model has a tcmperature higher than that oi tne uiaisturbed chromosphereon all the hights and has a thin lsome melers) rayer oi ron"o..Jaensity (rorz-1grs).
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HerrpepblBHo"o ,rrvi"l, u;, ,' : Lr/ nror, - otirouerrue noa{{nrll4e}rroB lre-

trpepblBlIolo I4 .ceJIeItTI4BIIoIo 
flolJloqerrraft. I{,lrelr rB,, AaeT BI{JIaA TOJII,KO B

Rnbt,'t 1,fl-Y Jl rrlrrll'{' r\pt,rJl t'fl Ho o6paayro rcR n $oToct[epc' norro)'{ IIl^T"-T,"-T;
;5;;;;;';;;;;;;; d'v""uil" Tlna;xa' B o6'ra,rt !"-9 Ll ocrtoBltou Bxrar

;;;";,,' i;';:,; ';;;i"ru',,"o'o 
ilorrolqerr14,) 4aer Si l' IIco6ro4,rvt'tfi AJIn BT'r-

suc,rrer14,r /i,, pac,rer"fi;;;;;.;il Si I u .xponroc{epe B3r-r:.I3 l5l. 3arrertt^r. tlro

HerpepllBrrou .ro"ouoi".,,.-u L5ou"" "t'""'pu 
iooo-tzoo A rromet 6r'rr.' ea-

Hr{}r{erro BcJreAC.r.Br,{e HrIJII4qI4f NIIIOI.orlll0Jlentrl,x cra6"'x rlrr'rnft [5]' fIOa'rOlty

Bbrrrr4cJreur4e nor,rypo'rifr,-""" r," (Ah > to A) u LD (At > 0,5 A) cre4yet

CqI4TaTL IIeYBePeTIIILTNI'
Br,r.rrac,nerrr.ru "n*O*ru, 

c rfor?rToncrtr,ru rrpotfraleu Hoec!{rzuuellra IIorJIolI'e-

r1rrr1 B r{oropoM "";;;;r; 
i -- O/lr, (Ar, - go,.neponcxafl rlorryl,rprzua)

"r*oioru", 
v ce6n Ixra p RoR clio e yrrllpeHlle a Jleltrpo HaMIa

5 -- (1,r -l- Y", -l- Trn')/1r,n,

^,,- 1r^*- ir--- coorBercrByror Irrrapr{oBcr{orfy yllll,rpel{I4lo' yml4pe}Ir{rc co6creeH-
roJIt JUrr l;Jdl' -
TILINI AaBJIeIIIIeM I{ ecrecTBe}Il{or',Iy SaTyxau'to' g yc; o"^x" colrre'rrroft xpoMo-

crlepsr T,n ) Ts:rr rorbno Arrn nroruoclefi 
-!:-7--!0'l^:T:'' 

roeroN{y rpo-

d;;; ,r"';$6rrdr.;rtu ror'rlotqeHI{'rI B sllaall4te;rr'nofi crerleHl^ orrpeAeJltlerc-'

?ArvxarrrreNI. yrrrorir"rr^u 
"lpoonot{epe 

c no). 10rz I4lil{elor ne6o'nsrnoe upo-

ffiil#fii'u*"0'r0"., BrdAr{o r4B rrr{}r{ecrreayrrl"io), B.nplrrrbflx nranrafi L* u Lg

oHr4 flposparrHr,r r4 oRaSbrBaroT BJII4.flIII4e TOJI],I{o ua soprlnpoBalll4e I{eI{rpaJIb-

;#r;ff; ;-ir*er. IllrapnoncHoe yur,ller{r{e r{oHa}rr{ cytrr,ecrBeHHo roJrl,no A.IL'I

caMr,rx qelrrpaJrE,Ilb,x 'rtic'refi rtollrypa, IIo sAecb npotlrans orpeAeJlrlerci^Yl-T-9

B oC]I0BIIoM AoIIJIepoBCI{IIII yuI{peIII4eN{. Cpanlreurze BI,IqI{cJIeHubIx SllaqeHI4I,{

noe66u{raeI,ro rro"r"J,,i;l;;;;;d"ftrty c 'n-6o"'"'u"'I4 
slraqelrrrnura [6] u c BLr-

;;#ffi},J;- ;; t7 i (snn np,nr'en) no xaa arro yAoB JrerBo pl{re'Ilbrro e cor,Iacl4e

(pacxom4euue <-10%).
Peeynr,Tatr,r sbFrucJ1enuii B Itpr'rJrbflx ;nr'tnuft L' (Al' ;' t0 A) r'r Lg (At )

--- o 5 A) ranr,lcnT OT BCJII4rII,Iltt,l ltOnpephrBlloto f[ol-'[ou{eHl4n n-rpon/oc{epe'
/."1-..,-

B o6.uacru "o"nrpoi00O-f 
ZOO A uenpeporolroe rorJrotr{e,trc Ira 3-1r nopq^xa

6orr,ure IIorJrouler{r{fl B Br/rAI4MOft o6.[actu. Herpeplrnuoe .IIO|JIOIqeIII4e 
B y"IIE'-

il;;;;r;;;rra b_-or".r, cre(rpa o6ycnonreuo aroMaN,rrr Si B ocrrosHoM cocron-

,,tlyr rr rorrrorqeFrr4#'-il;;;;'i,n""ioO"rt ttw.omfr- pa,rrl{q*Lrx eleuenron [5]'
'..-cliy,,,tq,fl 

l,IcfoIIHI4}toB B }Ie[pepI,IBI-IoLI cflel(Tpe ,S", onpe4e;rr,geMaf I,I3JIy-

qcttl4eIt flToNloB 5t. Paetta

^ I 2hv3 / ,v\
J. : r\ -;r- exP \- 77-l '

(23)

r[eD'-MeHSeJIoBcnuftlrrroxtl4TeJlbAJl,tIocIIoBHoIococTo-grrrrgSi.Tlwen
BBI4AyToJIr,Itoupra6rurxeuiruftyrerBllufIlF''tfl.}Ie[pepblBlIoro[orJIoqeIII4fl

"u "-fo1"u" 
Jtrauuft, rttt 6-e-p-el1 b, ua l5l'

Ex,,rccus., ,rrrrr"" uv 1"po*. ,uunir. c III 1,977 u )'"7176) Blralrrcrr'ercrr

uo Sopnyne IBI

?
.I,y (epr. cu-2. c-' . cp-1) : 1,7 3' l}-to Al K g ) "?C 

(T) d'h lp"
0

(24)
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/ - cogep)flanrre DJreMelrra, f - cuna ocqr,rnnaropa, 1(
rorrnr4x nuuuft, g - rayur-Saxrop

G Q ) : Ri (71 7-'t', . 11-5o4ow tr,

: I gnx orrrrzqecxn

(25)

W - a:neprrzr roa6ynrp.eHutr B aJrer{rpo}JBoJrr,rax, Ri : n.i/rzn - or.rrocrr-
TeJrbHoe coAepHarrr4e AaHrroro l4orra.

3rraseirran 111Q) RB.rrrr,r za [g, I0l. oopr,rym (24) cnpaBeArrr4Ba ll.r]fl lleBo-ITalIcIIbIx, oIrrI4rIecItI4 Torrr{vx ttuttufr., roa6ym4aelrbrx D,rIenrpo}rrrr,ril{ yllapoM
c ocrroBlrolto ypoBrr.fl ,

.(ra nr,i'rzcnclII4fl aMr{ccmll B Jrrrrrrzflx C III }" 977 ntt 7776 uorrolt BoBarl,r pe-
SyJr_brarbl pacrleroB cBeqeHr4.rr TIJIaBN'Ir,I B DTr4x JrI4lrr,rflx, Bl,rnoJrrreHr:.;.x I l17, 121.

r(art uonaaaru pacqerrT, xoA rer,rncparyprJ c rny6raHofi n o6.ractrz or'r*in
Ao nepexoArloro c,lrofl Bar,rerlro BJrr4fler rra Hoirrypsr tunufi Lo u Lg,, Or ,xoAa
rerf[eparypLr BaRrrcrdr r4 coorr{orue}ulc BeJrr4rrr4u W1o, tryrtl, Igo, tfia W1o,
,4t4 - 3I{BI4BaJIeIIT}IBre IIII4pIaITLI ltuttwit Lo, Ll,, a' 1r'ro - I4rrTerrcr4BrroCTI)
B I{er:rrpe Jrrz"truv IJo. IJa6rno4aelfoe coorHoTr]errr4" rr,? - IttaroJrytlsllg n tlBl
no na6;ntollclllrflN{ rla OSO-IV z n I{pun'rcnoit acrpo{z'irr.cr*oii o6cclrnarr.oprara.
Cpanncnrae reoper.I4rrecHrax ra rra6nroAaei\ILrx nerrurzu Wrr., Wru, Iso, a .ran_

H{e r{olrrypon Lo, LB rroBBoJr.rrer roJryarrzrr.r, xon rer,rleparypr{ c rny6rarrofi 4ra
xpol,roc$epr,r. oriaaa"[ocrr, arro l,Jrfl o6\rrcuerrrar npor[uln imuurr L, rpe6yerca
6onee xpyroit xo4 reNrrreparypr,r c r,ny6rarror,i, .reimor, ,ro.opo,ii iorvraercs
IrB pacclroTperrrr.s cool.rrorrrerrl,r, Wrfi - Ins.. B oxonqateJrE,TlrrTx N,roAe,Itnx BB.s_
ra llel{oropa.E cpeArlrlq (<ttorruporrr.rccirar>) r{pyltr43rra rer,tneparyllrroro roAa.
[Ia. xapalt'rop I{olrrypon Lo u LB oxaar,rnaer BJtrrfl]rr4e rar{}fie rrJrorHoc,r.b Bepx-

"er^^Tpgll.o_c_rbepr,r. 
C yncnu.rerrr,rerr rrJrorrrocrrl cJrofl c reMreparyporli (20'-+-

-:- 30)'103 K (n a'rou croe o6paayerc.a qerrrparrbHafl .rur* irrirri La, Lp,)
yMerrblxaerctr BeilI4rrr4Ha trpoBaJra B rlerrrpe t.unafr, I{ Horrrypr,r c,rarronq,rcs 6o-
JIee BblTfirlyrliMrr ([,Jra Lo yBeJllrrrrrBaerc.tr, ]railpr4l{ep, oTrrolrrerrr4e I o,r/ I o;
f u,r, I+.-_r4rrrelrcr,rBrrocrr4 B uoq,,ax norrrylla rra paccro,tusx 0,2 u 4"'i ir
qenrpa). B r'ro4ennx c rrrzanofi rrJrorrrocrbro norrrypr,r r4Meror npoBaJT Oorirue
na6nro4aeuouo, a orrrorlelrrre I 0,2/ I 4 Merrbrrre lra6rro4aeuoro.

flnornoctr, nepxrleft xpoltocsepr,r oqerrb ctrJrbHo Btrrtultrer r4 rra coorrrolreHrae
apHocreft ,nuumfr. UY u mrtufr. I'cx, Lb. I{nanrze rrJrorrrocrr4 Aaror Barrr4}r{errrrbre
3IIaqeIII4.fi DMmccmil UV-rrarrzfi, a rrJlorrrure N{oAeJTr4 - BaBbrrrrerrrrbte. HaT(olreq,or rrJroTilocrrt nepxueft xpouoc$epr,r BaBLrcr4T Berr4qlzrra orrJorrrer{I4fl rrHTeH-
cr,rsnocreit nuumfi. C iII 1,977 u lull7i. I{art zeBecr:rro '1l, 121, orrrourenrae
It)71/.I1n,i r{o}ner 6r,rrr, ucuo.rlrraoBalto AJrfl orlcHrrr4 IrJroTrroclrr4 BeulecrBa B xpo-
uoc$epe. Taxralr o6paaont, rrJrorrrocrr, B N,roAerr{ [oJr]I{Ha 6r,rrr, nr,r6paru ,,-,r,6ft,
qTOtt6l TeOpeTIIITCCHUe SIIaqeIIIarI BCeX qeTLIpeX Xapar{'fopr4orZrt (ne;nUUra[a [pO-
BaJIa B l{eIITpe Lo, Lp,, CooTIlorICIrI4e aIe}I{Ay qcrrtparr,ilofi qacrr,ro rtorrTypa r{
I(pbl,rrb.EMrr L.r, coolllro[reI{I4e or[I4ccI4I4 n Lo, Lg n UV-nrarriaflx I4 oTrrotrrerrrre
IsiT/ 1fl.6) 6um,t 6nuexr.r n ria6;rro4aeMbrr,r,

HaH yme otl,re.ra;rocs BrJrrle, rra HpT,TJrr,.s Jru.\uv I-B aaue'rno BJImqer Berr,I-
qI{I{a HerlpepbIBIIoro trorllorqelrl4.n. Tax Han l]er AocraroarHo rraAe]r{}rbrx pacqeroB
xoo$$rzqrzellra rrorrlotIIeltIa.E B arofi o6;nacur cfier{rpa [5J, ro BbrqncJreHn.E
npr;rJrE,e.B Lp nenr,aa cqr.rrarb Aocraroarrro yBeperrrrbrML. Iloerouy A.na o,r6opa
ltogerefi Mr{ [prdHl4N{aeil,r Ro Brrl4l{arrrre roJrr,Ho Br{aqer.rrze trZau. O4rtaHo pac-
CqI4TaIIII6I0 I{pEIJIL.fI Lp Ann oHoHsaTeIbnofi nto4enrz aHTrasHofi o6raCrra oria3br-
Barorc.rl 6ilvaxuutt n rra6.lrro4aeMblN{, ecJrr4 BBflTb BeJrrrqLIHy xoo{r[zqraenra rren-
pepr,rBr{oro [orJrorqeHr4q, rrpeBb]rrraro[tryrc n 2-3 paSa ro SHarreuze, Horopoe
Aaer pacarer AJrfl aronroa Si.

I-Ia pzc. 3 noHaaanr,r NIoAeJJrd AJr.rr ar{rrzBHr,rx u HeBoBMyrqeurrofi o6nacreft.
Itprarirl 3_na p_racyune rpeAcraBJrfler MoAerrb, paccqrdraHrrym no ua6;nro4enzau
na O-SO-VI t?-], .. e. 6ee yqera npo(urrr Lo,-roarouy rurreparypa B o6ra-
crra 300-1200 xn Molr{er 6rrrr, sanHuerurofi.
__ fl.norrrocrs nepxnefi xportoc$epr,r AJrrr r{oAeJrLr 2 pnc.3 noHaaaua ua pmc. 4.
Vunorueurae BaHI4Maer tonnrafi cnofi n rrecr{oJrr,Ho MerpoB, nph aroM caMble
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l

iln,fle$gr

44

10

t6
/600 /200 800 400 h,xrt /700

Lg/
J

Pr'rc. 5. I{orryprt Lo ax-
r[suoii o6nacrr.r

7 - HaoJrroEeHr4fi,
2 * Teoqurt c r:1 : l+0 ru/c (o)
u Dt: 60 nn/c (5)

Puc, 6. Cpannenile reo-
perrlqecrr'rx u na6lrogae-
}It,IX OI(BI,IBAJIEETEbIX [Ii{-
plrn lrarr,ui Arg axT fisnoii
o 6n actlr, ua6;rroganurei.rcx
ua <Carnore 4r>

Sria.rfiaMu 1, 2, 3 o6oanauerrrr
coorBercrBeHHo Jrrsuu gelir-
paJrrrHbrx, IIoHr{3oBaHHbrx v
EBaHEbr IIOEU3OBaHIIbIX AJre-
}relr?oB, 1I 

- La. fi L0

lJ00 tu,4

/6!g
h,iltt

pnc. 3. ,leMreparypa r4 rrJrorrrocrl B MoAeiIE,\ IIeBosMy_u{eHIIoii.xpouoc{epsr (7) u aI(rIIIl-

,"*'oOru.r.t, ira6n'roganmvxcfi Ea t<Calrrore-4> (2) u OSO-VI (3)

Puc. 4. Teuneparypa r'1 rrJrorrocrl nepxueli xpouoc$epn rrro4eneii I rI I

l,g/
J

/

Afu,rt B aA,F

\g fso,, / [nosn

1/
v2L3
o+ __^v__a O tz

lvo,v----^------a-;
^v'

A
.0

-/
f00 /000

6onnmrae rrJlorHocrrr (-tOt', BalrmNlalor rlo Bblcore I{e 60Jree Merpa'.Otrtetuu
BAeCr,, rrro CJIOfI B BepxHeft xpOMOC+epe C IIJIOTII6CTLIS 11op.EAKa 10r'^CI-:,
uMerotr{r4fi rorrrqrar{y tOO-ZOO * 1, ,.rrr"parypy ilop.fl[Ha (ZO -:^ 30)'103I()'
[aBaJr 6tt suruccmto B Lo, Ho a tutwnx UV, Hail{HorO 66nlmyro TOft, HOTOpa.a

Ha6[roAaercfr EJrrt BclLrrtrem. Eo.lrbmarr nJrorrrocrr, B oqeHr, ToIlnoN{ cJroe He-

o6xo4raua AJI1 o!169,1.qelIu.s Ha6JIIoAaeMbIx ltoHTypoB L.r. EClu [pI4HIII'IarL Bo

BHI{}IaHr,re roJrbxo anBraBaJlerrrrrlre mupr{H:,,r lrfrLruft, To fltrIorHocrb roE{e rro-

JrJrIaeTC.rI IIoBLImeIII{Ofi, UO n MeHbmefi CTeileu}I, a nUOtUr,rii C;rrOft ilOJIyaIaeTCfl

6onee rrporff?r{eHHr,rM.
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- Ha pnc. 7 [onaBalro cpaBHeHtre reofieruuecfirdx r[ ra6nrogaeurrx nogrypoB
Lo g.rr axrusuofi o6lactn.. Teop^erra.Iecurafi nouryp nursucJreu c ryp6ynenriofi
cHopocrbro, BoBpacraroqefi or 2 xtr/c s o6ilacrr zmin Ao 14 xu/i, rrepxueft
xporuoc$epe. Itan BuluM, reopr,rfl paer 6oree yanfft--npo{uJrb rlerrrpanrrot
qacrz Jrm]dfilt IIo cpaBHerrraro c ua6nroAaeMBrM. Ha puc. 5 uonaaaurr reoperu-
qecHre KoHrypbr 4ni ryp6-yaenrsoft cRopocru n repxuefi xpouocsepe 40 nv/c
ra 60 xu/c. 0ru xoury_prr 6rzrre n na6urogenu.flM B orHomeHutr mupunu qer-
rparsnoft qacru. Cparneure reoperuqecftux v. ua6nloAaeruni aHBrrBa-
JreHrrrbrx rtrupuu nzuuft narlo Ea puc. 6 u n ra6nzr1e.

Itouryprr Lo p,na EeBoBMyqeusoft o6vracrtr trpeAcraBJrerrEr rra pr(c. 2.
B uogenu rreBogMyq,enuoft xpouoc{eprr ranrfie n}reerc.s o6nacrr roshrfoenuoft
TJIOTIIOCTII B BepXHUX CJIOEX, EO BEaqeEufl trJroTHoCTrI B[eCb rrurfie, qeM B aK_
rrasuoft o6nacrr (pzc. 4).

orsomeuze Isn/rw6 troJr) raerc.tr 0,6 Aas anrznuofi o6nacur z 0,8 gnr
HeBoSMyqeuuofi. Sgecb HyrnHo BaMerurB, qro B 'IrrrrerrcuBrro ctn Isr?, i11ru
Buocur BHfiaA rre roJrbno BepxEflfl xpouoc{epa c T - (20:30).10dK, uo-u
nrrmeremarqzfi tre^p-exoAHbrft cnofi - ra qacrb ero, rAe reMtreparypa uMeer
Beilurrr4gy (40:80).,103 K. BcregcrBue aroro orrromeuue tnu/tir), Morfier
cJryEtr[Tb roJrbl{o AJIfi ltoErpoJr.fi rraA teivr, uro6rr trJrorlrocrB n rtro}e;rz xpoMo-
c$epu ne 6rryra BaBBrrrreua.

^ P.accuorpe,rre roJrbno uunrfi BoAopona Lo, Lg, H* (6ea uv-nr,rnzfi c, N,
O' Si) Taxrr(e trpuBoAntr H Bal(Jlroqenrirlo o EaJrraqfiu ctrofi. c lroBbrmeunoft n.rror-
HOCrbro? Ho B atoM cJr)rqae BerIIqIIHa trJrorHocru orrpeneJrflercfl MeEee yBepeE_
ro. flpunneqeur[e .rznzfi C, N, o, Si rraurarrapyer HoJulqecrBo rrJrorHoro Be-
qecrBa - upu BaBblmeHlrrr rrJloTrrocrtr oqeHb cuJrbHo BoSpacraer lrlrreEcuB-
HOCTb grux nusrft, qro trpuBoAur I( HecoorBercrBrlro c ua6rroAenznuu.

..Peayao.mantaz. Paccqzraua MoAeJrb xpolroc$eprr Ha[ tro.spqautreM B anrtrB-
uofi o6racTr1r_ygoaireraop.sroqa4 ua6nrofieuz.sM ar{BtrBaJrerrrrrbrx mupr4g rznuft
Lo,-Lo z UV-uranzfi rpyurnr C, N, O, Si. Ilonyve*o, qro lo, o6rr"r"*,
IraoJrroAaeMBrx onBuBaJreETHbrx ilupuH nu]d.ufr. trJrorHocrB BepxHr{x cJroeB
xpomocsepBr AoJrrfirra 6rrTb ronnmena (4o oArroro uoprgxa) uo cparuenzro
c trJrorHocrbro rreB.oBMyqeuuofi xpomo_c{eprr. nn" corJracoBaHr4.ff reopertrqe-
cRoro r{ ua6nro4aeuoro rpoSzrx Lo o6nacrr uosumeuuofr nnoruocrtr AoJrrfiEa6rr* cnouqeurprrpoBaua B rorrnoM cnoe (d012-,101s cM-s B cJroe or Merpa Ao
HecHoJrbntrx merpon). Tem.ueparypa B aHruBuoft o6nacrrl Bsrme reMtreparypEr
HeBoaMyqeunrrx o6nacreft ua ncex yp-oBuflx_ xporrroc{epu.

,(.ra o 6rrcxerrrr.fi ua6nroAaeuoro upo {zn a L* i rrenoartnyq"nnofi o 6nacru
rar(Ere neo6xogzlro llailEque roEr(oro trJrorEtoro cJrog B BepxHtrx cJroflx xpo-
uoc{eprr. flpe4norneugafl MoAeJrb EeBogMyqennofi xpolroc4epur yAoBJrerBo-
prrreJrBHo o6rscu.ser rre roJrBr(o na6nrogaerrrufi rpo{-ranr f,-Hozua6rlog*
eMbre DItBLrBaJrenrEbIe muptrErr nmnmfr..
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AnAAEMUfl. HAYIT CCCP

I,1 3 B E CTlIfI ItPbIMC I{ O 1Z ACT P O q) I{ 3I'ITIEC F(O fi O llC 11 P 13.AT O ? }/I 11

Toru LX, 1979 r.

OB II.CIIOJIbSOBAHIIT,T B ACTPOOUSI4HE EOOEKTA XAHJIE

[ir,fl IISNIEPEHITfl NIATITI4TIIbIX tIOJIEItr

C. trtl. lonacroli

Ha ocnosag[rl reoprrlr a{{enra Xaute, paanmoit Xayaort [7, B], uayuaeTc-tr Bosr{oE(-

IIOCTT, O[peAeJrorlr,rE BeJrr'rqr.rEr'r r{ oplrerrTallflI,I MaIHI{TIIOIO IIOJIE IIO AaHHbIII nalrepenr'tli

crerregrr Jrr.rgcfiIloii rloJiflpr,r3aqr,rrr r.r yrJra r{ancrrMaJrlroii nolrplraaqr'rr'r. IIonaaano, qro rro

I{Br{epeg1rflM r ognort cnenrpaur,uorli Jrr,rEI,II,I rraAex{flo ycralraBJrI,lBaerctr roJrbr{o rIoJrrIpIIocrb

MarEr,rTHoro rroJrfl. HaflpfiE(eEEocrb }rarErrrrroro rloJrfl I{ olll{e}Iraql'Ifi BefiTopa rloJrfl oflpeAe-

Jrflrorcrr rleoArlogrrarruo. I4cronr,aonaHr.re Hecr{oJt rtr,tx lllnlrrt rroaBor.ser yBeper{[o oflpeAe-

JrfiTb rr rroJrEpr,iocrrr r,r Earrpr)fieurrocrb MarHI,rrEoro lroJrtr. Optrenraqt'rx Ber(Topa [oJrrI iro-rIpe-

ifiEeMy oAHoSHarrEo rre olpeAeJrflerctr.

ON THE ASTROPFIYSICAI, USE OF TIIE FIANI,E EF]IECT FOR NIAGNETIC

IIIELD DETERNIINATIONS, by S. 1. Gopasyule .- The possibility of cletermination of

the strength of the magnctic lield and its orientation of the hasis oI measurement of the

degree oii linear polarization ancl the angle of tnaximum polarization was stuclied. The

tireoly of thc I:Ianle cffect developcd by Hause [7, B] was used for this purpose. It is shown

that on the basis of observations in one spcciral line onc obtains reliable infounation only

about the magnctic lielcl polarity. The magnetic field strength and its direction can not

be tlefincil unambiguously. Thc magnctic fieltl strength and its polarity may bc cletermineil

on the simultaneous polar.ization recordings in carefully selccted several spectrai Iines.

The ambiguitics in the cletermiriation of the vector magnetic {ield orientation rotain in

this casc.

Bce upxltr,re r43Nreperrrrfl NrarHr4Tl.brx rroJrefi B coJrl{eqlrofi arlioc{cpe- ocHo-

BarrrJ IIa r,p,p"rat" 3eertana, u orIIoc.srcfl otrfi ro.rTbno It o6JIacrl4 $otoc$epr'r n

xpoNrocdlepbr. I-Iauru ilpeAcraBJretrufi o Be.lrI{rIIlHe IrarrpflE{eIrHocrl'r NIarrII4T-

no"o rrory B 60ilee BLrcoI{I4x cJIoflx Contrrla ocIToBaIILI $aHrnueclru IIa eKcTpa-

116Jr.srtrI4ll /Iallubrx ua6lro4enr.rft r Sotoc$epe. CoBepEeIIIIo oqeBIaAHO, rlro ilpfl-
Mr,re I4BMeperIIIrrnofifl B rlcpexoAHoft o6lactn xpollo,c$epa - HopoHa IltB caMoi{

HopoHe ginn 6rr rraM r{oByro r{ oarerrb Ba}r{rrylo r,rn$opuaqrao Ire roJrLno o Be-

Jrtr{.qtrrHe, rro r{ o crpynrype Marrrr,rrFroro rroJTfl B coflHeqfloit arN{ocd]epe. H coxra-

JIeHI,rIo, [ocTarosno rrHTe]rcIrBr{LIe Jr\ttrrtrl1 ItoropLIO o6paaymrca B STrrx cJlo.flx,

HaxoAflrcfl B yJrErpa$r4oJreroBofi o6;ractn cfiel{rpa. rlo -ruuraslrt B aroft o6J]a-

cTr4 c11e1Tpa roqHoCTr, raaN,repeHlr.rl rloJr.rI rro a{$enry Seeltasa SIraqI4TeJIbI{o

Hr4)r{e, areN{ B B14llr,6,10fi o6raciz. TaH, I{alpr{r'Iep, rro JrI4III4rr !6, fian rroI{a3aJII{

Hailrr4 paccerbl, IIpI{ I4sMepeIII{Ia (l;ryntyaqral4 ap6ocrtit s 0,lo/o, BLIaB&IIHofi

Marrrlzrlrr,TM pactqerrJrerrr4eM, Torruocrr, d)oroDrenTpltrrecnoro_NleroAa cocraBJI-Eer

-170 lc, rortra nan rro lrurrtru )"o250 A Fe I - oItoJIo 1 fc.
Nlarsrarnoe rroJre BJII{fler }Ia paccefrrrrre cBera B peSoHarrcFll;lx Jlr{Hrr-flx

(a$SeHt Xanne) t1]. B cla6blx noJIflx, ItorAa llMeercfi 6onr,moe repeHpblrl4e
no[yponueii, ilpll rlepexoAax' Me]r{,qy l{orop},rNII'I o6paaylorc.s cl-I{oMrIoIIeHrLr,
,0n"6i"" Saaonin HoreperrrHocrb Melr{Ay naAaloq\iilrrl LI pacceflII}II.IMm 6010-
r.raN,rr4. Oa3oBa.rr r{oreper{Trrocrb [pr4BoAr4r n r,IHTep+epeHIIIzI4I il{e}r{Ay III4pr(yJr.rlp-

Iro-rroJIflpI{BoBaHHrINII4 ItoMIroHeIIraMI{. IIo arofi npI'IqIl}Ie peByJI[,TIzpyloqee
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Pnc. l. flpoctpaucraeuuoe pactroJroll(ertre rraAaroqero n pacce.aEuoro ayvet B crrcreMe Ro-opAtrHar, cngaaraoft c aroMoM

Puc. 2. It uepex.o4y or cr{creMEr HggplglEar, cs.Egaruoft c aroMoM xyz, n cacreMe aoop-
AuEar, cs.Eaasuoft c ua6;rro4areaev^ XlyrZ,

rrsJr)EreHue He Morfier 6rrr:r ranreplperr4poBaHo Har( rirsryqeHrre c qllcro Kpyro_roft uonrpuaaqraefi ra?fie B roM cJr)rqae, HorAa na6nrogegu" ,rgyr"" B[oJrb
MarHrtrrroro uo.ns. Cteneul nzreftnoft nonrpuBaq[rI u yroJr lrancraua6soft
noJr.fipuBallul[ pesorraHcrroro pacce.flHHoro cBera SaBrtc.frr oT Harrp.sxterrHocrrl
MarEllrrroro nor.s. C pocroM rratrprlfieurocrrt troJr.a cretreub rzndfruoft troJrfi-prrBalll{ll yMeHbltraerc.E, a rrJlocHocrB rroJrflprrBaquu rroBopaqtrBaerc.E. IIpII
llocraroltuo crrJrbgbrx Marrrurrrbrx rroJrflx, KorAa .d_KoMtrorreurrr paagereirr
troJrrrocrbro, Mbr fiMeeM sl4crbrft a{Senr Seemana fr Alfl peeonaucnrrx tunuft.Tax trro no cnoeft [pupoAe troJrfip]Iaal{rrfi peoorraucroro rrsJryrrenzr HpaftneIIyBCTBI/ITOJIBHa H BHemHtrM MaTIII4THBIM trOJIflM.

. B uocneg,ee BpeME Aocrzr'yr 6o*moft rporpecc r o6racrz reop,r,ra{$erra Xaule. Mnorne rtccJreAoBareJru rrpoBeJrtr raaMepeg}r.s rranefiuofi uor.s-
pusarlrrm B JrlrHrrqx corHesHoro ctreHrpa. Hexoroprre Ir3 Ernx [2, 3l ucnom_
3oB_aJrtr s{{err Xaure AJrfi otrpeAeJreHr{.fi serzszH-hr MarHr{rEoro troJr.fl B rrpo_ty6epauqax. oruano rpra qrorr,rue 6rrroo6paq,ero BHrzMaErrfl r{a HeoAEoBEaq-
rrocrb otrpe[eJrerrfifi Hafip.flrfieHlrocrl,t troJr.E tro [aHrrbrM rnauepeuuft lznefiuoft
rroJrflptrBarlura. ocuosubre peByJrbrarbr tro usMepeHuro rzrefinoft ooo"prruqrr,
Teopuu a6$erta Xarne r{ [pI4MeHeHT4ro ero fiJrfl otrpe[eJreru.f, Mar]rrlrnbrx
noreft na connqe rirgJrorfieur,r B [or(JraAax cu*ooazyoia I4l. tr" 

"u"" 
-iBJ,

a ranrfie Caxar-Epemo [6] yxaarrBaJrocb Ha rreolrroggaqgocrb oupeneJrerr]r.E
IIAtrPfl'fiEHHOCTI4 MAIIIUTHOIO trOJI.E II EIO OPilEIITAqUI4 }IA OCHOBAHfrN ]aBME-penzfi nuuefiuoft troJrflpuBallr4r4 peBouaHcuoio rasn5.uenus. Haxr" 

"porag;"oua)rueHue arofi npo6neur,r 6onee AeraJrbHo.
Mr,r socrorb'oBaJrrrcb :reopzeft a{{enra Xanne, pasnutoft Xayaorvr [7, B].

Ha ocnos-auuu RBarrroBoMexa,[qecnoro paccMorperrus ritM troJryrreuo Bbrpag(e-

cs.fieaHroft c aroMoM. Haupaarenue MarHrrrrroro rroJr.fl coBtraAaer c oiii Olz',ftoropafi flBJrfierc.tr ocbrc rrpocrparrcrBerrEoro HBarrroBaErrE. Hauparreuue
naAaroqero Jr) ra B oroft czcreue. HoopArrEar onpeAeJrflercE yrJraMll e z cp,a pacce.flHrrorq yrJraMr4 0' n g'. Bexroprr troJrflprrBar{uu traAaroqero E 'n
pacce.EHEoro E' lranyserrzift cpcraBJlflIor o MeprrArrouaJrbgbrMr{ rrJrocnocrEMrl
yrrrbr X tr X' coorBercrBenuo (pqc. t).

Pa4u rpocrorbr Mbr orpaqduuruci cryuaeu crexrphrruoft nusuz c Hop-
MaJlbrrbrM rpztrJreroM Seeivraua (I : 0 -, f' : t). Ilaaircqee Ea aroM uBJrrre-
Hue cqI'ITaeTc.E HeIIoJ,r.spuBoBaEEbIM, aTo .EBJIfieTcrI ecTecTBeEEBIM ycJloBtreM,
B rr_acruocru, AJrff couueqsofi aruoc{eprr.

Ha ocuosasrz Bbrpaxre*ufr. (40) E'(g) t7] AJ-rr-{yH*r{tru pe,o'a,c'oro pac-
cefrIJ.frfr.lI BeKTopa tron.Epr(3ar{trI,I uo aHaJrorun c [8] troJryqaeM trocJre rpoMoBAnEx
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BbIr(JIa[OH BErpaHe]II4fl [JIfl paSHOCTII I4 CyMMbr COCTaBJIflTOqI{X I{HTeECEBHOCTtrI

ITSJIWeHI{fl B AByX B3a}rMEO OprorOr{aJrbHI;rX HarrpaBJIe}II{flX:

Ix, - Ix,+nr g {sin20':os2x'(cosz 0 f cos 20) -L4

sin 20sin0- 
[.o. 0' cos}y,'cos (rp' - q) - sin2y'sin(p' - q) -* -r-+TVrtr' L ',

- fr trtn 2y' cos(,p' - q) f cos 0' cos}y' sin (p' - v))] I (t)

+ tTITlfnE Itr + cosz 0') cosZy' cos 2 (q' - a) -
- 2 cos 0' sin2y' sin 2 (q' - q) - * ttf -f cos2 0') cos 2{ sin2 (,p'-rp)*?"
f 2 sin 2y' cosO'cos 2 (V' - ,llt]) ;

Ix,* Ix'*ntr: r{r- sinz0'coszu - 
tt';'u (t f cos'?0')}

- sin20sin20' f^^^,., -.\ A .l
' ztt + lo,rlq lcos 

(tp'- q) - fr sin (w'- v).] + (2)

+ i#iffi fcos2(q'- q) - Asi" 2(P' - *)]] ,

rge 6espaauepur,rft trapailIerp

A 2rr, ^ et_I Cd: 

--

Y To o ,n, ?o

BbrpamaercflqepeB JraprlopoBcr(yrc qacrory coi, {axrop JIau4e g II trocroflI{Hyro
3aTyxaHr4.fl 1,0.

Br,rparxenr,ra (1) u (2) upeo6paayelr H cncrer\{e HoopAr4rlat, cBaaauuoft c
ra6nro4areneNr. tr4asecrHo, qro crerreur, nranefiuoft noJr.fiprzaarprrr pacce.Erlrroro
peBorraHcrroro uBflyqeHr{fl or(aBbIBaetc.s naz6orr,rueft B ToM clysae, Horga
ua6rrogeurafl Be[yrc.rl nepleHArdKyJLEpHo H traAalou,eMy riailyqeuraro. B cBtrltr c
arzM trpurrur\{aeM, qro Ha aroM, uaxo4arqrafic.E B Hacaile HoopgfiHar, rlaAaer
ESJrJrreHrle crrrzsy BBepx BAoJrr, ocuozl, a ua6nro4aerc.fl pacce.sHHoe r4sJryrreHr{e
BAoJrb ocu OY1fuuc. 2). Harpanreur4e Benropa Marrlrzrlloro nowr H. coBnaAa-
rcrqee c octrc OZ, otrpe[eJrflerc.s s nosoft ct4creMe HoopArzuar XrYtzr yrJraMr4.
.1, z F @u. pvc. 2).

B cracrelre HoopAr{Har XLY,ZT Bblpa}r{eHr4.E (1) n (2) trpr{Hl4nlalor BI4A

I o - Io+,,t2 : - +{[ts .t", \p - z)(sin2 rp sinz B - cos2 rf ) f
+ Tf#h {sin 

2rp (t f sinz B) + + sin 2B sin +} -
sin2 rl) - (.in' B cos2 rp - cosz B - sin'zrp 1--- -T rGm

+ f si, 2Bcos *)] "*2o - fsin2rpsinp(3sin2.l, - 2) +

+ Tj#h (2.i" B cos 2rP * f "o. B cos s) 1 (3)

+ d#F- (sin 2rp sin B 1 2 f cos 0 sin q)] .i" z") ;

Io* I,*ntz:, {r- cos2.p(i. - cos2psin2A) - 
tiTtt' (1 f cosz Bsin'zrp) -

u(cos 
rl, cos P - S 'i" P) -

sin2r[_r t . -^ A _^ rl
- ffi (sin'zB - cos2rpcos2B + isin 2pcosQ)j ' (4)

{t0



Cr:euenr runefi.uoft troJrffprlBar{uu paBna
I 

-fT, -d, 'd,+rllt.. 
(S)' " - 1*T1owi'

Vrot uancnuarluoft cretrerrlr troJrflprrBaqrfir c[ otrpeAeJr.flercfi rr3 ycJloBr.Ifl

lPqlae: 0,

noropoe Aaer

Lg2a : - {sio 
2rp sin p (3 sin, 

^p - 2) + Tt'#h (z.in 0 cos 2rp }
f f "o.pcosrp) 

-l T+{ih(sirr2rpsinp f 2A"o.BsinA)) :

: 
{t3 

sin'g - 2)(sin2 rp sin2;i - cos2,tll+ nffi29, Isin 
2rp(1 f sin2 B) |

A .l sin2rD t*frsin2fl sinQj -7f6hF (sirr,Bcos2rp - cos2B -sin2rp f (G)

-F Asin 28 cos rb) I .' T ' 't)
Vron cr, orcqr4rbrBaerc.fl or orpr4r{areJrbrroro Ha[paBJreHr{rr oca OZr; tQ

l'reH.sercffor0go fi,wO -or0 go2n.
Ha ocnonauur,r Br,rparrrerurft (3) - (6) 6mru rpoBeAeHr{ pacqerrr na DBM

EC-1020 crerrelrrr nznefinofi rloJLflpr4Barlr4r4 r4 yrJra Mar{cr4MaJrbuofi norrprasaqi4}r
trpr.r pa3ilLrqHr,rx BrraqeHr,rflx rrapaMerpon !r u L/y. [tarH[uft paB yroJr B lreurnca
or 0 4o 2 n. I4.sueleHrrrr yuroB 0 < U *_( n/2, 0 < B ( n oupegeJrflror rell-
Byg; nl?< A < n, 0 < B-( n - Bropyrc; n/2 < rj; S rr, n -( B ( 2rr -. rperbro
14 0 < !, a( n/2, n q B :( 2 n - arerBepryro qerBeprrr c$epn. Peeym-
rarr,r Br{rIzcnenraft 6rr.nra npeAcraBJrerr[I B Br{Ae ArrarpaMM Berr4q[Ha crelerrrll
rloJrfrprllaaqr{[ - yroJr Mal{crlMaJlbnofi c:reueura rroJrflprraarlrrr4 [Jrfl paBflr4rrubrx
{zrcrzponauur,rx Brraqeunfi yua Q npra r{BMerreHrarz rrapaMerpa L/y or 0 ro 10
r4 yrrra p or 0 go n (ranv or fi Ao 2 n). Ilprzuepr,r ranr4x [r4arpaN,rM noRaBaHbr rrir
puc. 3. Tax xax Ans Aaunofi ilv:urlm g/yo : consL. ro L/y "c ff. CparHeHr4e
Ar4arpaMM pzc. 3 IIoHa3r,rBaer, qro B BaBr{cr4Mocrr{ or Hanp.EErerrHocrlr (L/y) v
rranpaBJrer{}rfl hp, 13) Marur{rrroro rroJr.fl crefleut traneftnoft nonxpasaqtrr4 or
ylJla Mal{clrlralrr,uoft rloJrffpr4BaIUI{ MelT.flerc.rr oqeHb cr4JI6rIo. flltarpauurr uprz
pa3Hr,rx BlraqeHr{.Ex ytJIoB rp nepexpr,raarorc.s, rrro uprrBo[r4T H Heo[HoBHaq-
IIoCTI4: OAHI,IM r{ TeM ifie SHaaleHl4l.sr{ crcfrer]rT rroJrflpr4Sarl[rr t4 yura MaHcEMaJrb-
rrofi uo.napraBaIII4tt coorBercrBylor paBlr4qrrble Haflpfl]r{eHrlocrr4 r,r rralpaBJrer{r4fi
IIarHIdrHoro uon.s. Br,r.IracJrelrHble IIa oc]roBarrr4rl paarrbrx Ar{atpaMM (clr. pnc. 3)
Iranpfl)r{eHHocrh Mar[r4Trroro rroJrfl MoryT pa3[r4rrar6cn s 6 lr 6otee paa.

Bonr,ura.a lreonpeAeJIeIIIrocTr,, naH BrIAr{o }ra pl{c. 3, zlreerca I4 B orrpeAeJle-
irltl4 yrJroB tp u B, Eo.tee roro, AJrrI nalx4oro Brrar{eHrd.s yrna rp n uepnofi rrerBellrr4
rrMeercfr cooTBercrByroqee Srraqerrue yrJra rp, n rperr,efi qerBeprrd, rrprl noroprrrx
Al4arpaMMbr crerrellb floJrflpr{Barlr4r4 - yroil Mancr{MaJrbuofi nonapr{Barltrrz B
o6erax rrerBeprrrx rolr{AecrneHur,r. flrzarpatr{N{br Bo oropoit (rpr) n u ueincproft (rf)
qerBepr.sx rrln?fie ro?I{AecrBeIIItr,r NIe}fiAy co6oft, 3To cnoiicrso /lr4arpaNrnf ]rN{eer
lfecro rIpI4 ycJroBI4I4, 'rro 1P - I,|,r l. rp, o'rcuurblBaercfl or orpr4qa'r'eJrbrroro
rranpaBJrerrr4n ocv ozy csoincrso rolr{AecrBerrrrocrr4 Arlarpar,rN{ n nepnofi
n tpctr,eft qerBeprflx, a ral{}He ro n'ropofi rz.rerneprofi cJreAyer r{elocpeAcrBeI{Ho
LrB rrrpameuufi (3) - (6) nplr noAcrarroBxe B r{r,rx yrJroB {: n -rpr, 0 --
- ln - 0r Arn .rperr,efi qe.rBeprr4; rP . fi - rlrr, p - nropofi {e.rReprr,r;
{, p -- 2 x - B1 - alerBeptofi .rerneptr.r. Torx4ecrBerrrrocrrr Ar4arpar{x,i oBrrAara-
er, tITo rro AaITFIBIM na6nrogelrzfi creuerrra noJrflpu3aqrrl,I ti\ yrJra lrancralra;ntuoit
troJlflplrsalIr4r4 r{eJIL3.fl yCTarrOIrr4Tb, B naHoft I,13 [ByX Ue'rnep:reft rraxoAflTcfl
yrlrr,r, olpegeJr.trroqr4e opr4errraqr4ro Benropa rroJr.fl. ,{na yr;nor .p : I ,|l, I

ArdarpaMMr,r gna nepnofi - rpe'r'refi .rernepreft orlr4qarorcfl or ArlrarpaMM Bro-
pofi - ueraeproft vetnepreft. 0ro otlrra.rrae [poflBJrflercfl nan rroBopor na tB0"
Bonpyr ocr4 opAurlar Ar{arpar,rM Arn o4noft ilapBr rrerBepreft no orrroureHuro n
nuarpaMMau oropoft [apbr qerBep.refi. flpu aroM caMa cr,rcreMa rroopArarrar
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ocraercfl IIerIoABI4EtHofi (noJro)fieHl4e BIIaKoB yrJra a rra ocr4 a6cr\vcc rre r{eq.rrer-
cx). r{acrur,rft uprzuep ranoro paarr4qr4.fl IIr{arpaMM q.nr neproft, ntopott rer-
nepr,efi rronasalr rra pr4c. 3, 6 (1, : 60") nB, i (\l): 120,, r. e. rp, :'_ 60).

tr4eueHerrrae HarrpaBJreHrrrr Marur4rfloro noJrfl na o6paruoe rrpr4BoArrr r{
rroBopory na 1800 Bonpyr ocrT opAr4r{ar [r4arpar,rM Br,tecre c ocr,ro n6aqrc"
(suaHra yrJla c[ Ha ocrz a6iqrzcc lrerra-rorcrr *a"ruo-;. Hanrzsze cRtrBuBHaHa noJr.rr
co SHaHoM yrJra llIaltclIlta;nlnoii [oJr.EpI/tBaI{r,ru rroBBoJrfler oAHo3rrayHo orrpe4e-
JLgTb nOJLflpHOCTL tr{atIIIITIIOtO rIOJrfl.

trllratt, MrI BrzAI4M, qro rro IzBMepeIrr.LflN{ n o4rrofi ilttHtrtrt crene}rrt noJrrrJ]rr3ar{Irr4
u yrJla uaxcrnltanrnofi noJLrIpIzBar{I4II4 HaAe}I{IIo ycraIraltJrI4Baerc.fl To"rrbIto
troJr.flprlocrb MarIrI4TIroro norr. Haup.rrlr{eH}Iocrb rfart{zrHo]ro noJr.rI onpeAgJrfi-
eTC'E AOBOJILHO HeyBepeIIHO' tr{ npal{Tllqe0l{tr{ I{I4.IeIO IIeJILB.fi CnaBaTr, O6 Opraen-
Tar[r4l4 BeHTOpa no[.rI.

l Tapaue'rn L' 
- -clI

I ,,n gIIoBABUCUT OTReI['Irl]llllrtllaIIl)fl]l{CllllOCT14 l\tarIII4Tt'tOIO
nottn H r4 or xapal{replrcrr4nl{ g/yo cueHrpaJrbHoft rrurrum. Boab},relt renepr, ABecrrenrpaJrr,Hble lrmr7r774 C paSrl,rrrHbrr{I4 Srraqerrzflr{r{ napa},rerpa g/1s. cur.rraeu,qro oHrz o6e o6paayrorc.rr B oArror{ rr,r,oM }r{e il,recre coJr}rerrrofi uainoa,pnp,r, ,. 

".AJr-s }rr4x oAr{rranoBbr srraqe[r4fl Ir,tpu B. Torqa napaNrerp L/y gI-' o6erax "nrzur,rfi6yger pasur,rr'r. ,(arrnrre r4'r{eperrr{fi no ranrznr [ByM Jrr.rHr4.Eu 6ygy,r. ;t"";p;;
crBeHllo paSIIeceIlbI rra u{arpar'rMax crerrerrb rroJl.trpr4sarlr4r{ - yr.oJr r,rancr{-
nranr,nofi [o^JLrIp_],rBaq\rra. Onra 6ynyr Haxoi.lrrrr)cfl ]ra Jrr4rrr4r.r oAr4flar{oBoro Bgaqe-
Irl'r.fl yrJra B. tleu 6o;nr,me rrcnoJrbayercfl crrexTpaJrr,rrbrx ttwruit c pa3r{Lrr{r4
SHaSeHI4flMI'r fiapal{erpa g/1r, rel't rorrrree lra Al4arpail,rMax crerrerrr] IloJrflpl43a-q[I{ 

- yrorr N{aHcl4nranr,rrofi rloJItIprrBaI{I4Id orrpeAeJr-rr erctr trrritLrdtr olll4rrarro]loro
slraqelllt.rl yrra B' rIo [auuol,ty xo[y Jrtrtttum rrocroqrJrroro B]IarreTrr4fl yrna B cyqeroM SHaI{a yrJra crerrellrz tloJrqpr4Bar\uu a, Mo}r{rro nr,r6parr rry71(rryrc Ar4arpaL{-il,ry r4 no neit onpe4eJrr4rr, yurr,r rp u 13.

^ HanpamerrHocrr, rroJrfl BrJrrr4cJr.serc.fl ro BHarreHr,Io napaN,rerpoB L/y.
ourrznrarr,uoe qr,rcro cfienrpaJrrr]rttx nuu.afr, no rra6nrogerrr4.flr,r B I{oTopr,rx
yBeperrHo o_[peAeJrflrorc.E yrJ]rJ r! n 0, r. e. nr,r6rapaerc.fi Hy?fi]rafl Ar4arpa]rMa,paBHo 3. I{a neprufi BBUIflA' Ha}nercfi, qro r4crroJrbBoBarrr4e rrecKoJrE,r(rlx
cneHrpaJlr,Hrrx nraruft rloBBoJrfler orlpeAeJIr4rL BeJrr4qr4uy If u opuerttaqraro rp, BMarIrI4TIIoro uo.na. O4uaIto [r.tl paBlrtIx crreHrpaJrr]rmrx nnrizit Ar4arpaMMrrrcrenellE' rloJIfipI4Saqvrd - yroJr uancrzualruoii noJrtIpIdBar{I4r4 [l]a11Tlrsecnl4
olII'IHaHORrrr. B peaynsrare eroro [epBarr - Tperb.s r1 coorBercrBeurro Blopafl -qerBepra'r qerBepTr{, I{aI{ u Anr o4nor,i Jrr4rtr4trt1 ocralorcfl I:Iep&3JrI[{r4Mr{r[[.
B otol'r r4 BaI{Jlloqaerc.a HeorlpeAeJIerIHocrrr B ycrarroBJrerrrrr4 oprrenrarl\tr4 r{arrrmr-
IIOTO IIOJIg IIO AA]IHbIN{ ZAUEPCrrrAii B }IECI{OJIbI{I4X JII4HI{ffX.

..Tanzlt o6paaou, ,,o r.IBN{epeLrlr.trM crerrerlr{ rroJr.Epr{Ba\uhrt yrJIa NraHcrrMaJrr,-nofi nonnpraBaIIr4I'I o o4nofi ;nralrl4r4 ycrauaBJrr4Baercfr IraAe?r{}ro roJrrrno rroJrrrp-rlocrr' MarHI4TIroro no.nn' FIaupfIlHeHlIocrb trrarrrr4Trroro rroJrr. rd olll4e[rrarlr{sBeKropa rroJrfl onpeAeJr.srorc.fr lloBoJrr,r{o [eyBeperr]io. trIcnojrsaoBaHue
IIecHoJrE'|I{I4x nmruuft noBBoJr.Eer yBepelrHo onpeIIeJr.rITE, rroJr.trpr{oorr, 14 Berr4rrl4Hy
Ilafrpfl?r{eflIlocTI4 rroJIfI, Iro opI4e]ITaI{I4.fI eto ocTaeTcs ueonpe4erenEoft.

B eaHnroqe,r4e rrpr4Hortry 6narogapHocrr, a(a/{eMr,rny A. E. cenep}roMy Ba
o^6cyrxAenue_ pesyrftaroa - 

pa6orrr rz craprtr-eMy r4rr*errepy-rporrlaMMucry
A. B. Tepe6rarx ea rpoBeAer.rr4e pacqeroB 

"i Ogii{.
I4rotn, 7977 r.
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Torrl LX, 1979 r.

CBfl3I, CTPYI(TYPbI TIOJIYTEHI4 COJIHEqHbIX TIflTEII
C BET(TOPOM }IATIItrITHOIO TTOJIfl

E. Ka.rualr *

Ha uarepr.ra,re rpyrr N 207, 8-74r.flonf- 1969 r. u N 420, 2L-26 onta6pn 1968 r.
r.rccJreAoBaJracl CBrr3b crpyRTypbr rroJryrerrlr c BeRTopoNr tr{arHlrrEoro nonr. ,(nx trepeBoAa

cr.rrrraJroB uarulrtorpa$a s a6colrrornLle Brlaqeur,rfi 6rtra lrcnorr,BoBara aMrtl'IprlqecRaE Ea-

lu6pono.ruaa xpr{Bas [17]. ,{aunr,re r(arntrrubrx noneii ucnpanJreubr 3a a$Qentlr rlpoeKqlrr{.

l1ory-1g11116ra raxlru o6paaoilr BeJrrrqr.rubr noruoro! Benropa ltljl, ropraorr:alr,uot ,{ Beprr{-

Halr,uol:i (uo ornornerlr.rro K rloBepxllocr:u CoJIuqa) cocraBJlgrorqux rroJrfi 14 ero yrJroB IraKJro-

Ha (y') m ruecrroli EopMaJr[ K rroBepxuocru Connqa xopouo coorBercrByror o6rqulr npe4-

craBJreErlrrrr o crpyr{Type rroJrfl B anTLTBELIX O6laCtgX.
tr{a cpanueuun napr a6colrornoii eeilt,r.rfirrr,r [oJrEoro Ber(ropa ]rarurrruoro tronE o 3ap[-

coBI{aMIl rpyrrrr riflTerr floflyqero, trro rpaul'rqa rloJlyreEb - Qotoc(pepa rloBropfler Ir30-

rayccbr I H I -500 -+ 1000 Ic 4ame B cryqao cJrolnEblx rpyilll flfireE. Boronsa florryreEl(

opr.rerrTrrpoBarILI'D ocHoBHoM BAoJTL Iopr.rSoETaJILEofi rt uonepxnocrr Coruqa cocrarrxrolqeft
nors. Ha6JrroAaerroe yxyArrreEr{o op[eETaqrr]I BoJIoRoH rroJryrerrrr orEocrlreJlr,Eo trofiepeq-

uofi r ryuy 3perrr{fi cocraBJrErox{eft nors c flepexoAo]r or qeHrpa R ftparc coJlEeqEoro Ar'rcKa

o6ycronrcuo affeHtou rlpoexiltru.

CONNECTIONI BtrTWEEN THE STRUCTURE OF PENUMBI1A OF SUNSPOTS

AND THE NIAGNtrTIC/ FIELD VECTOR, by B. I{alman.- on the materiai of groups

N 207,8-14Ju1e1969andN420,24.-26October tg68,theconnectionbetweenthestru-
ctur.c of the penumbra ancl the magnetic lieltl vector was studied. For converting the mag-

netograph signals to absolute values, the empirical calibration curve of [17] was uscd. The

magnctic field data are correctcd lor for:c shortening. The resulting values of the magnctic
fielil voctor I II l, horizontal and vertical (to the solar surface) components, and angles oI
ficld to the local vertical to the solar sullace (1") agree well rvith general considerations

about the structure of magnetic fiold in active regions.
p'om comparison of maps of absolute values of the magnetic field vector with drarvings

of tho spot gloups rvc found, that thc penumbra - photosphere boundary follows the iso-

gauss line lll.ll -500-1000 Gs in the case of complcx groups too. The penumbral fila-
mcnts are oriented maitrly along the horizontal to the solar surface component oI the field.
'fhe obscrvecl lvorsening of or.ientation of penumbral Iilaments with respcct to thc trans-
versal 19 line oI sight component of the field from ths Centrc to the limb ofJ thc solar disl<

is causeil by projection effect.

Xefrl [1], I,IByqaf BIIxpeByIo crpyltrypy xpoMoc+epLl B oHpecrl{ocrl4 II.rIreH,

BnepBr,re [peArroJroxttr{Jr, rrro oIla NIo}Her 6rrr:r opraenrl4poBaIIa BAoJII] trtatIII{T-
lrorA rror.[. B uoc;neAyIoqeM, rrocJle coB[aIII4.rI Marlrnrorpa(boB, ooo6eg11o

Miurrr4rorpa$on uoruoro Benropa, aror Borrpoc 6r,rr AeraJrbllo uccJIeI[oBa[I

t2-61, 11 cefiqac yge Mo]r{Ho cqr{Tarb ycraHoBJreHIrLIN{ 6aHToM, qro rolrna.r{
crpynrypa xpoMoc$epbr coorBercrByer opr{eHTaqlzl4 MarIJLrrHoro floJrfl, I43Me-

perrHoro n soroc{epe.

* Ienrao{uauqecnax o6cepnaropr.rx

1 1,4

Remepcnoft AHageuur.r EayR, r. ,(e6per1er.



Hapagy c arrirM pflAoM aBropoB 15-10] trpoBe[eno uccJreAoBa]rrre opzeura-
qzra rosroft crpynrypr{ B troJryreHu fi.srell orHocrrreJrbHo lloflepeqHoro Mar-
Hrrrroro troJIfi B Soroc{epe. Onasanocr, qro oEa ro}r(e op}reHrltpoBarra BAoJrb
MarHurHoro troJrfl, Ho rrecHotrrBno xyE(e, qeM B xpoMoc{epe. Panee uauu [10]
6rrno o6paqeuo BHuMaHue Ha ro, .rro sro coorBercrBrre yxyAmaercg c rrepexo-
[oM rpytrtrBr oT qeHrpa K Kparo corEeqHoro Ar4cHa.

CuenrpocHotrzqecrue na6.nrc4euz.E trofiaaaJru, qro rropbr u MeJrKue ,tr.ETHa
tro.EBJIflrOTC.fi TOJTBnO TOrAa, I(OrAa MarHuTHOe trOJIe B III{X AOCTI[raeT trOpflAHa
{500 rc [11]. Ha ocrroBauurr Marrrurorpa{zueutzx uamepenuft [rfi oAfiHoqroro
trffrHa 6rrro uaftgeHo, qro Ha rpaHuqe troJryreHb - Soroc{epa Hatrp.firfieHrrocrb
Marrrr{rHoro troJr.fl cocraBJr.fier B cpeAEeM 500 Ic ll,2l. B nacroaqeft pa6ore urr
rsyqaeM cB.ffBb crpynrypbr troJryreHtr cJrofi(rrbrx rpytrtr co crpyr(rypofr uornoro
BeHropa MafEurEoro troJr.fi tro ua6rrogeruEM aHrr{Brrrrx o6nacreft N 207
\B :-- 1,4", L:9_0^", 8.-14 zrous,1969 r.) z N 420 (B : 4-17o, L:242o,
4-26 onrn6pa 1968 r.). Hyuepaqlrn rpytrr BB.sra za <<coruesHbrx AaEHBrx)).
flogpo6uoe orrucauTne Ertrx rpytrfl tr.firen rr rrx pagBtrrufl trplrBeAeno.s [10, l3].

Salzcz Marnlrrlroro IroJrfi troJrJ r_eurr Ea Ber(rop-Marnrarorpa{e Hpsrucxoft
acrpo$zaauecxofr o 6cepnarop nn U4l corpy[Hur(auz mao B perfirdMe oEEoBpe-
uernoft perl[crpaquu Bcex-rpex fioMtrouerrr Marrrr4ruoro nors [151. Tlartaepeuzr
trpoBoAuJrtrcr B Jrrrrr[u Fe I 1,5250 A. YcJrosug Barrucrr cJre[yroqfie: cxarrupoBa-
EUe BeJrOCb.rro HatrpaBJreEuro cyrouuoft trapaJrJreJrr,r, paBMepEr nxo4uoft qenu
cnexrporpa{a cocrarrtm 2,5 X 9",2, paccrofiHtre Me?finy paapesauu 6,,,7.

cnznxn Bcero Aucna.connqa 4rauerpou uao6pameuas. [o 6v 6r,uz uonyue-
Hbr Ha trJregxax 14 x t4_cr_c troMoqbro {3,S-crvr {ororeruorpa{a leruofiiau-
secxoft o6cepnaropuz._ BAH. Co.nuqe {ororpa{zpoBaJrocb B r4rrrerpaJrBHoM
cBere r{^ qepe3 zqlepspneJquonnnfi crerosrffirp c uonocoft npouycHanrar

- 120 A onono 3750 A. ,[nn uonyyeuua {ororpa6zt c xopomrrM fiaqecrBoM
za_o6parxer-2fi {ororeruorpa{ cMor{rnpoBau ua bggoft ycra-uorxe c 6onrmrau
(25-crrt) peSpanropoM, c troMorqbro noroporo na6nro4ar6nr uocrosgrro cJreAr4r
Ba HaqecfBorvr rao6paxteFrfr.fi. fr B MoMeHrbr ir)r.rmux rzao6parnenuft uponogur
{ororpa6zpoBaEue. ,(;ra roro qro6br rpy6a-reJrecnotra ire ,ru"pe"aJracb, a
BlryTprr Hee IIe BosrrrrHaJII{ I(OHBeHrrirBrrbre ABurfierrzfi BoBAyxa, crequanrnrrft
aBToMartrqecxzft aarsop orr(psrBaer o6remrun {ororernorpa{a roJrbno Bo
BpeM.E Sororpa{zpoBaEu.fi, B ocraJrBHoe BpeM.s o6rerrus aaxpurr. Hpolre roro,
EJr.s yMeEbrtreHlr.fi noEBer(TuBHbrx rroroKoB BosAyxa Ea BpeME ua6rrogeuufi
traBrllJrboH oT0ABUraerofi rlo peJIBcaM Ha CeBep Ir reJIec(otrbr ocraroTcfl lra oTnpbl-
roft uoqagxe.

,(;rr rpymr'.r^{$  lQ^roilyrreuo 74 c:a:zuxa Conuqa 2l,-26. X d968 r., a
AJrE rpynnbr N 207-[79 crzMnos Cornqa 8-,14.VI lg6g r. f{nr cpanneunr
c MarEtrrHbrMu HapraMu uB Hlirx nrr6paurr re, rtoroprre ltuerr:z xopomee ftaqecrBo
uao6parreuufi u troJr)ruenrr nau6onee 6nzaxo no BpeMenra r( Barrrrc.rrM Marrrzrrrbrx
roreft. o6aop Marepr(aJra na6mogeurafi Aaer ra6nraqa. B uepnou cror6qe
ra6trqrr [puBeAeH.a_Aara, Bo BTopoM - EoMep BatrI{cr( MarHr4THoro rroJrfi, B
rperbeM - lpeua (UT) aauzcu uairzruoro trorr.E, B qerBeproM 

- apeua (UT)
troJryrreHtrfl {ororetzorpaMMbr, B rr.firoM - paccro.fiHue l- qenrpa rp)mtrbr or
qeETpaJrbrroro MeptrAr(aEa, B mecroM - yrJroBoe paccrorrHtre p I{eHrpa rpytrtrBl
or qeETpa BuAI,IMoro [ucKa Colnqa. Orcqerrr clrrr{aJroB naarurarnoro uols.
crrrrMaJrucB tepea 3",4 BAoJTB paapesa.
_ ,{armnefima* o6pa6orna maiepzana trpoBoAr,rJracr na DBM rzua Hew-
lett - Packard 9810 A fenuo$zazsecnofr o6cepaaropnml !< xoropoft 6rrnz
npuo6pereubr rroBBre y3Jrbr, BEaqurerbHo pacm[p.flroqtre ee BosMorr(Hocry:
rpa{uuecxuft nno4 z BErBo[ zn{opruaqzz, BBoA c nep{oneurbr, yBeJrr4qegrre
otreparl{Br1oft uaugrz u [otroJIHItreJrBHa.E traMfirb Ea MarHurr{oft nenre. Bce
pe3yJlbrarbl MarHr(rorpa$zuecrzx nauepenufi 6rrnu uepene[eubr r{a Marurrruyx)
JIeETy 4.na o6nerveElrfl Mamunuoft o6pa6ornn. Ha oc-nosarruz crrHaJroB Mar-
Irl,rrEoro troJI.g, cr,rfHaJra Hanra6ponnu u aMtrupullecKofi nanr,r6poaounofi xpurofi
177), c uoMoqbro 0BM 6una s;rqucreHbr upoftonrrraa (,i/1) r'uonep"rnu" 1ff-r-j
COCTABJIflIOqtrE MAIHZTIIOTO IIoJI.fi, a }I3 IIzx H :VHT+ H,* HaRJIoH eTo H

ll,5
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Jryrry ,rattr.E 1, I{ noBI4I{I40}I}IbIfi ytoJI X [ofiepeqHofi-cocTaBJIflIoU,eft. Onpege;re-
rrr4e arr4x tserII4qI4H floApo6Ho orrldcaHo pallee ll4, 161. B nactoaqeft pa6ore 4lr
yAo6crBa Br,rqucreH[fi I4cnoJIE,BoBaH He yroJl X, flaH a ll41 , a yroJr cr Me]fiAy
npoe1trlldefi Ber{Topa N,rarrrrrrrroro froJr.s Ha r{aprlauHyro rlJrocnocrb r4 HarlpaBJTe-

rrl4eM cyToqlloro 11BI,rxte]Iltfl CoJIIriIa, T. e. IlanpaBJIeIIlleNI cHaIII{poBaull.fl.
Tpy4rroc.r'r, o6pa6orHra BoBHr4r{aer I{B-Ba roro, rrro, Har{ IrBBecrIIo, IrarlplaN{ep,

vB n4l, rroBr{qr,ro[rrLtft yron XVJtu c[, Br,r{r{cJre}rrrl]Iit Ha oclroBaHlar{ I4ar{epculafi,
r{ome1. IrN{eTb IIBa BHarrerru-s, pa3Ir4qalolqllx0fl Ha 180', rloDToMy rlarlpaBJIeIII4e

nonepearltofr noMrrorrerr.rbr rraAo orrpeAeJrr4rb lra (FLlBI4qecHux coo6pa]fieHl4fi. Ar.s
ETofi rIeJTr{ 6r,r.nra couMetrIerrrrr r{aprhr rrpoAo.TIE,IIoto r{ rlolepequoro troJleii, I4 r{3

BoBilromru,Tx AByx BIlaqelll4i.i yIJIa ct IrbI6IIpaJTocb To, I{oropoe ryqme coOTBer-

crBOBaJro o6qefi crpyl{Type I4 I{3N'IerIer{I4ro npoAoJrbl{olo troJrfi.
llocne noflyseuu.s Il , y tr d. [,[rrt I{crIpatsJreIII{-rI 3a npoeltqralo Ira[o eqe

npr{B_s3aTb Roopfir{]raTrrr rra r{aprax r,larrrr4T}roro noJIfi R ItoopAl4lraTailf Ira AI4cHe
Connqa. ,[na rounoft npr{BrrBr{14 r{apr Nrarur{rru,Ix rloJrefi rl 0ororeJrllorpaNrM B

il,racilrra6e r{apT 6LIJII4 I{3IoToBJIeHLI Horrlttr{ CHTIil,IHoB rpyfitr rIfiTeH. Ftaprrr nora
coBNrerqaJIi4cb c ItoIIu.aII14 cIItr{NII{oB TaIt, .ITo 61,I CTpyltTypa IIpoAoJIr,IIoro I.I

11ouelleqHoro N{arHlrrr{6rx rroJIefi HarrJIyqmIrN{ o6paaoM coBrla[aJra c BI4IITTMLIN'IIa

fifl'trrtllvrr{. IIo arrau ffie r{onrr.trr'r tpotorernorparl}I AeJraJrr{cb Bapl4coBItI4 rpyiln
rrrrreH r{ ToIrHofi crpyltirypbr rIoJIyreIIu B III4X. flpr,ruep Itapr I4 sapl{coBon
rrllnBeAerr Har{I{ pauee [10]. .l.IonoxteIu,re orAeJILIIbIx rrflTerI 6u.rto xopomo
r4BBecrr{o r4B rroBrrqr{orrrrrrrx rzaMeperrr4it. HpoN,re roro, AJrfl npoBepItIl npaBr{JrE-

rrocrr{ coBNreuIeHr4E [Jrfl rpyilrbr ]& 207 (1969) 6r,r.uu lacnorbBoBaIIr,r r'IauIII4rIILIe
cnenrlloreJrrrorpar[N{r,r aroii rpyn[br, c[eJr&rrur,re B NIeAoIIcItofi o6cepuaropI4I4.
Ha aurx clrzMxax oArroBpeMer{}ro BrrArrbr r4 crpynrypa rpylrtrbl Lr IryJIeBafl rllltr rt
npoAoJrrrHoro rroJr.fl [18]. Conueqe]rr4e fiapr rr crrlrM]toB rlpoBep.ff.lrocF, tro coBfra-

Aerrrlrc HyJreBoft JruF,rrv.
flepeg Br;rBoAoNf $opnyn ArIfl I{cIIpaBIIerMfl Bel{ropa H sa npoenql{Io Ha[o

Sapallee cI{a3aTb, trorleMy I4cnoJrbSoBaIIbI I4}IeHIIo raI{fie, RaSaJlOCb 6t'1, c"ro}filtue

Soplry.nrr, a He 60Jree rpocrr,re, [prtBeAerrrrbre B [191. 3Aecn cltaBLIB&ercfi ctre-
,Iu6zxa Br,rsucrurerbrroft MartrrrHbr? r4MeHHo lraJloe 6rrctpogetcrBue. yNflroE(e-
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Pl;Lc. l, ?IcuonraosauEbre cr4creMbr aoop-
AIdEaT r4 eAl{EtrrrEbre EenTopLI

XYZ - crrcreMa fioopArrHar I, cBEBaHa c Ea-
6uro4enraaur,r; X'Y'Z' - clrcreMa fioopAl4Har II,
cBflsana c renzorpafrr,r.recnrdMrr r(oopAr,rraraMr,r;
P - uosurllroHHbrfi yror ocu BpalleHr,rE CorE-
r.la, Bo - reuuorpa{nvecnan urr.rpora qeutpa
gucHa Couuqa; eErrHrrrHbre Befiropbr.o, p, q
rraupaBJreHbr no ocfiM X', Y', Z, ceorBercrBeuuo;
X",Y", Z" - cilcreMa r{oopAr4Har III, cBfiBaHa
c ro.rfiofi Ha rroBepxuocrn CoilHrla; eArrHr.rqrrBre
BefiTopr,r i, j, k, HalpaBreHhr IIo ocEM X", y", Z,
coorBercrBeHrro. trlAr,rHu.rHrrft BeRTop r HarrpaB-
JIeH rro paEtryc-Benropy rr3 rleurpa Couuqa
B Torrxy Ha6ilroAeHr,rfi

rrr4e u cJroEteHrle sarrlilMaeT rr'prlMgpno 0,0003 c, a HaxornAerrue rpr,rrouoMerpraqe-
cnrdx +yEKrInE - tropsAna 0,05- c. floeroMy 6oilee li"""r" rporpaMMa, rro
COAEP}fiAqA.E BEAqI,ITETBHO MEHbItrEE HOTUqECTBO TPI{TOHOMETPA;ECHTilX 6YEIT-qfifi, rp[Mepuo Ha tropsAon 6rrcrpee pe[aer BaAarry, rreM rporbaMMa co 

"6p;_qecHrrMz rpeyroJrbHltHaMrr. Itpome TOrO, Befiropua; sopM; Barrfr.crfi trosBoJrlrJra
NP}IMEHflTb O6qYIO IIOAIIPOIPAMMY [JIfl CI(AJIflPHOTO YMIIO}REH}Ifi, qTO 3HAqtr-.TeJrbHO O6nerqzno [porpaMMrltpoBaHue.

flpn rtcnpaBJlerrrrrl Ba ,,poe*quro M'rucrroJrbaoBaJrra cJregyroqrre rp., cfrc.re-
Mbr noopArruar (pzc. l),

cucreua I cssaaua c Ea6rroAarereM. HaqaJro HoopAn,ar B rle,rpe co.nuqa,
ocn x Jrerfiur B fiapJn'rroft unocrocrfi rr HarrpaBJIeHa BAoJIB cyroq,oro ABI4rfie-rux Cotnqa, ocb Y rome Jrex(rrr B xaprznnoft ,rror*ocrrt , ,uoprureHa r(
ceBeprroMy troJrrocy Mrirpa, ocr z - x na6nroAareJrro. Ha6rrogeH]trs. 6,',trm
IlpoBeAelrbl uMeHrro B aroft crloreMe HoopArrHar. Pagzyc-nexrop troJrolr(errr4fi
TOqftI4 Ha rroBepxHocrr,r coruqa c fioopluHaraMl4 t, a B naprr,rnnoft trJlocKocrll
trrMeer KoMtrouerrrbr {r, y,1[Az;p$y, rge .R _ paguyc zao6pameurzxconuqa. rlepea r o6o,HaqaeM eAr.HrqHBr# il*ilp,;u"p;;;;;unfi no paArryc-
Ber(ropy' c KoMtrorreHraua {e/R, a/R,lfFE-=fi -]1ft]. ivlarunruoe uore H
l,:T:r.y"_*oopArrrrar I r,rueer r(oMrrouenrrr {1I sin .7 ios a, 11 sin 1 sin a,f1 cos a). llo.ueano enle BBecrr[ e4znuunrrfi sexlrop h, nanpaaJrenurrft ro ]uar_
HtrTHOMy trOJrro !1 Zrvreloqzft RoMtrOHeHrbr {sin 1 cos a, r-i, 1 sin a, cos a}.cncrema II cnssa,a c reJrr(orpa{rauecxuuz KoopAr{rr.ara*, - mrporoft b
f^T11"t"^i_Zg$ o, qeHrparrbnoro rrrepngrraru. Udfr"o *ooparru, B r{eHrpeUoJIHqa, oct X' rralpaBJreua rro HalpaBJregr4ro B : 0o, ia* : g0., otu
Yl - "o HaupaBrreHr'rrc H ceBep'oMy troJrrocy connqa, r. 

"l"b 
:- g0', o"iZ' - ro HanpaBrreurrro B : 06, L;M=-O;-'.il;;;-;, 

-p,' 
{ o6oaralaeu

eAr4Er,rqHf,re ?gIropr, Ha[paBJreHHbre tro ocr* i,, y,,' yj, coorBercrBeHHo.
ur'rcreMa llr CBf,BaHa c roqHoft Ha troBepxHocrz corurla. Hacaro Hoop[r4HarI iorrHe Ha troBepx,oc?lr, ocr^x" uatrpaBreHa BAoJrb HacareJrbr{oft n napi.nne.nra

tro EatrpaBJrerrEro Bparqenraa cornqa, ocb y' 
- BAOJTB HacareJrbrroft x rnrepr4raa_IIY U EAtrPABJIEEA K CEBEPIIOMY trOJIIOCY COrrrqA, OCb Z" - BEPT}II(AJIbIIO BBEPX,

l;"i-11j_r]l_1_llg1rr paAuyc-Bexropa trB qenrpa Cornrla. Hepea i, j, toooaHaqaeM eluHuqllbre Ber(Topbr, HatrpaBJreErrrre nb ocfrM X,,, y,,r2,, coor"s"r_
CTBEEIIO.

Hac raurepecyer opueuraq4.fl Beftropa H s czcreilre HoopAurrar III, r. e. eroyroJr c necrnoft Beprr,rr(aJrbro y" u noaurqnoRurrfi y"o, aoprifrrranrnofi KoMrro_Eerrrbr_ d,", orcvnrusaeMrrft or ocu x;. 6;1;;,^;ffiffir'an BerruqnHarons H Ee Merr'Eercfi trptr upeo6paaorr"rr, , EJrfi OrrpeAeJregn.E yrJroB ^r,, m d,,BoctroJrbayeMcfi e[uHEqE6rMr[ Be(ropaMrr r z h. ' l' -- ---
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Ilpexge Bcero cJreAyer BbrpaBr{rb eAr4HurrIrEIe BeRropr,I cllcreMbI II s cnc'reMe
noopAr.rrrar I. Ilpra o6r,r.IHErx o6oena.renr4nx (P - noaraqlrontrr,tit yron ocr;r

Bparqerrrd.rr Corulla, Bo - rer'uorpatfrzuecxa.E Inl4pora rlel{rpa lu{cxa Co.urrqa)
MI{ I{MEEM

o : {cos P, sin P, 0},

p : {- cos Bo sin P, cos Bo cos P, sin Bs},

q : {sin Bo sin P, - sin Bo cos P, cos Bo}.

C uolroulr,ro o, p, { r,Ibr MoifieM BbIpaBr'ITr, I{oMrIoII€HTr,I eAI{HI4sII6rx
r u h n crrcreMe l{oop[Irflar II uepes cfiaJlflpH];Ie flpoI4SBeAeHu.s

h: {h.o, h.p, h.q}.

Tpoftxy eAr4HI4aIIIbIx ReriropoB crlcrel'Ibr
III, i, j, k noxeu BLIpaBI4rb rlepea Iiorlflo-
rrerrrbr r n cracreue .[ I

i : \z'l{ *\17, o,- r'fl[ $"' + z''],

t,

. L ,.,i--i-,2.l -t--rUlyrc \.2

Plr.c, 2. floroxtenr.re Ber{-
Topa r{arur{Tnoro norlr I{
B cr,rcreMe noopglruat III r.r

orrpeAeJreEl{e yrron 1" lr a"

Hanoueq 4rR yrnon ^y"

pnc. 2):

cos1":11 'L; l"ga" :

1I a, t--;, , - y,r, 1{ 7i +-2"1,
k:{r', U', z'):r.

trt q." lr.vLeror Mecro cire[ymql4e cooruorneHun (cnr.

(1)

BenTOpOB

/9\
\4)

(3i

(4)

TaX XaH q," Jre)$V,r n ,rngarr, 0 - 360", TO npn BrlaIuCJICIlI{L{ ero IIaAo

yqr4Tr,rBarl BHa1t{ ;2-11wc1uTeil.fl Ii BIIaMeHaTeJIfl B IlLIpa}fieIInu (4,). C uOr'toutrr'r'r

nr,rpaxreurzft (1) - (4) B Itag{[ofi rorll{e BbIqI4cJIflJIacb ol]Ileural{I4fl Beliropil
ITaIIIIITHOIO IIOJIfl OTIIOCI4TSJI6IIO HOpMaJIII H IIOBepxI{O-CrrA CO,lrrqa I4 OTIIoCIt-

reJrbrro Mepr4Aidarra. Ha ocr.ronanLII4 sllaqeHllfi lH l, !" ^ 
a"': c uouorqrto 38il'[

6u.nir noCtpOelIbI KapTbI MaIHZTIIr,rx nolefi B reJIIIoIpa{rrvecxoft cI4CreNIe

Hoop[r4rrar: ropraaonianr,uofi (napa.rue.nr,uofr uoBepxlrocrra Conuqa H, tr

o"prrnurut oft-IIu r{or\{[oHerrr,'a6io;nrorur,re BeJrurrl4Hbl IH I , KaprLI yrJroB

T,, trt d.". ,[,fA CpaBUeHr{fl aTIrX ItapT IIaIHT4THOIO IIOJI.9 C SapI{COBItaMI'I I.pyn[
,rorar, ,,OCregttrnu 6rr11u UpegcTaBJIelIbI C nollolq6lo rpatpr'rueCHolro BBo[a B

3BM ll BLIBoIIa I4B llee un{oprtlaqull B leJlllolpadxtuecnoii cl{creMe HoopAlallar'

Pesylnrarrr n ATIoRYCCI{fl

B na.recrge npr4Mepa rra przc. 3 upznegeubr HaprLI l{arlrtrlrl{oro vo,l.r," 74.YI
{965;.;p;;"", SA ib? " "upr"Hrodilroc*ocrr 

(so lrcrlpaBrrel{rla)u n rerr'Io-

rpu{zuecxlx HoopAa,aru" (rocoe r4ctrpaBJleHr''r 3a rlpoe*qzro)' B sror EeHb

Ipy[[a HaxoAr{Jraob yme upra6nldSr4reJ]bHo n 55" or qeurpaJILIIoIO MepI4AI4aI{a'

oLrroony aSSe*ru npoe*r*rr{ cr,rJrbHo cRaBbrBaJIr4Icr,. Hanpultep, ts ropl{3or{TaJIb-

"urt 
roin",i"eu' 11"-npuMepHo oAr4rra*oBr,rfi nxnag garo:r 11 u u H 1, Iro.cJIeAHfl.a

ar*" OO""-yro. H, pr".'3, o napta /1, uonaar'rnaet pacxoA'sIqraftcg seep

cl{JroBbrx ttwitrft, BLIxoA.fltrII4x raa 6o.nr,moro rlflTl'Ia-JrrrAepa, c ) IeroM trpoeltllr4lr'

Ha pvc. 3, 6 napra fr" yxre [a[O]{rzHaeT O6r,lur.Iyro [IIloJIbIiIyIo crpyKrypy
axrdnuoft o6nacr-lz, a r{Merr,o: ra*yro, HaH ecJII4 6u rpyuna 6r,rfla s qeHrpe

COTHEIIHOIO AI{Cfi4.
Xog uyuenr,rx lrzunft H 1i u Hu rolr{e paBJIr4qeH Ha AByx Haprax' Ha Hapre

fl_, gu[Ua 6onr,mag o6nacri rc?r{Hofi troJrflpIIOCrI, I( 3analy OT JII4Aepa' SaHI{}Ia-
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roqa.E [afi(e qacrb er_o troJryreHu. 9ro ffpRo Br,rpaffieHHbrft a{$enr trpoeKrluu.
Ha Hapre I/o (puc. 3, 6) sra o6racm Eaxo[urcfl ymb ganeno or troJryrenrr.
SaMerubre rraMeHerrrLE oueprauzft {oprrru uMeror r( BHpatrJreHrl.E troJrfi Apyforo
BHafia u o6racrra, sausrofi B ocEoBEoM o4noft uonxpnotrtro. ?Iurepecno, oana-
Ho' BaMeTI[rb, qTO IIyJIeBafi JlulF,frfr.t paBAeJlfiIotqaff troJIflpIrocTII B cepeAI,IHe
rpytrIrbl, trpaHTtrqecKfi rle rBMeEr{Jra cBoefo rroJromeHrlf orrrocureJrbrro
flAep.

Ha puc. 4 upuneAeua Hapra yrra 1" - EafiJrorra Benropa Marr,trruoro rroJr.E
1( uecrnofi HopMailtr It.noBepxHoctn Conrqa. Ha aroft aapre ne6onrma.s o6nactr
Brryrpn rraoJruur(r,r ^l'l : 20" EaxoArrrc.E y BatraAuoro Hpas 6onrmoro xgpa-
JrrrAe-pq. B xaocrosoft.racru onoJro ocHoBHbrx fiAep uMeerc.E I,rBoJIUHrrfr ^1" --: 160.i, u oua tome cABIrHyra rt BaIraAy. V.rzrBrnafi o6rruuyro rodnocrr Marrrfi-
:rorpa{lruecfirffi EBMepeuufi, o.co6enHo oltoJro Hpa.fl coJrHeqHoro Ar[cHa, troryqeE-
HOe pacflpeAeJreHr{e yrta 1" Morr(Eo cqIITarB yAoBJrerBopureJrBHbrM. Rorga
rpytrtra^^rraxoArrrc.E onoJro qeErpaJrbHoro MepuAuaHa, To B JrrrAepe n}olrrt]r,ufr.
''r" - 20" trpafiTuqecnu coBtraAaer c rpauraqeft fiApo - troJryrelrb. Mavrrne aenr-
'qrlH],r yrJroB ^1" D,tts. rroJrrr ceBepuoft rotrpnocru rr 6Jrusxze x ,180' AJrfi troJrfi
romuot troJr.flpHocrl4 osrraqaK)T, qro troJrfi B ocHoBHoM BeprI4KaJIbHrte. Ero, xan
BtrEHo Ha rrprrMepe pr4c. 4, na6nrogaercs AJrfi troAaBJrfiroqero 6ommrHcrBa
,rAep rra Bcex Raprax. Ha rpaHurle rroJryreHb - Soroc{epa Brrageurrfl yrfia 1,,Moryr 6rrTb caurruu paanoo6pa3HbrMr4. Onu yxaausarcr-Ha ro, qro rroJre rra
TPAHIIqE IIOJIYTEHB _ {OTOC{EPA MO'I(ET 6rrtr U TOPI,IsOHTAJIsHBIM IIT trOqTII
BepTI{I(aJIbHLIM.

_ Ha puc. 5 u 6 upraneAerro cpaBne'r{e BapucoBon rpy,,,, rrflrerr c RapraMr,r
,a6ooarorsoft Befluqltubr MarHtrrHoro uo.rn I H l. llayuieuue rraMrr rpyurrbl
Srrrra c;romlrbrMla, u B rrpoqecce ltx paBBtrTrrE tr.srga r{HorAa HaxoAr{Jrucb B
'o6rqeft troJryrerru, a I,IHorAa uMeJrr[ orfienrnrre rroJryreurr. Bo rcex erux cJrJtrra.Ex
rpaHr,rqa uonyreHb - {oroc{epa xoporo_noBropflel {o^pr,ny_ uaorayccu-f rr | .ro uamzu [aurrbrM oua trpoxoAr{r MeE(Ay b00 u 1000 rc. oco6euuo xopouio aio
BrrAHo Ha trptrBeAeHrrbrx rrpr4Mepax puc. 5 u 6. Ha plrc. 5 S.VI {969 r. troJryreHb
cocro.EJra u3 or[eJrBHrrx .racreft. B aro ]r(e BpeMs usofaycca Me)fiAy 500 n
1000 rc oxpylr(aJra coorBercrByroque o6.rracrn. {0.vI l069 ". opoirnaorurro
o6r,egunenze orAeJrbrrrrx uoryreneft B oAr{y o6qyro. Coornercrryrorquru o6pa-
3OM rrMeJrO MeCro 11 o6seAuneurae lrBoraycc. Hauporrar, ua pzt. 6 cnaqana
22.x 1968 r. rpytrra HaxoAuJracb s o6u1efi no.ryreuz-, a 28.X 1g68 r. rpougomJro
paBAeIeHI4e. Auarorrz.rur,re ltaMerreErr.E rror(aaaJra lr r{Boraycca. Taroe Ete troBe-
.[eHlde rrsorayccBr- {00Q Ic Ha rpaHr4r{e noJryreHu oArrrroqHoro tr.ffrHa Mo}nHo
Brlr4erb Ha puc. 41201.

Panee B. Byu6a za Sotorpa{uuecnnx raauepenuft Hec*oJrBnrrx oAuHoqHbrx
rr.srerr troJr)nrr{Jl BHaqeHr(e 300 lc_ua rpaHrrr{e rroJryreHb - {oroc{epa rresaBrd_
'clrMo or paaMepa rr.Ererr. A._E._Ceuepurrft rro MarEr(rorpa{nuecxlrrur na6rroge-
Hrr.EM yrrr{troJrflprro-ro 

lrr.THa [12] no.rryuur Befir/rqtrHy noti 5do Ic. pesynrrarrr,
noryqeHHbre B 120, 2.71, ornocsrc.* x oguubunrrM rr.firrraM, rle crpynrypa
MarHI4TIrolo nons nara6oJlee trpocra. Il[a Hamux uauepeuuft cJreAyer, qro BHerrr-
Hffff rpaHr4qa troJryreHu coBtraAaer c r{Borayccoft 500-1000 Ic nornoro BeHTopa
rroJrrr r4 AJrff rpytrtr corHeqHbrx rr.flreH c 6onee cnoxnofi uarnzrnoft crpymypoft.
5ro, uo-rrrrtrMoMy, He trporrrBopeq[r peayJrbrarau H. B. Creudrxo"ill],
corJlaoEo noTophlM B CaMbIX MeJrntrx trflTEax u flopax MI{HIrMaJrbHOe SEaqesue
lvlarHrmEoro troJrfi Aocruraer 1500 Ic, u6o tropbr u troJryreHb - paBr{bre o6paao-
BAHITE.

fiaree np.o-BeAerro cpaB,eHr[e ronrofi crpynrypbr troJryre,r( co crpyHrypoft
nouepeurofi (H r) n roptrsorrraJrruofi (f1") cocranrrroqdx rra"rrrruoro rroJr.E.
c aroft qerrrc acfiu Bbr rpyunnr Ni 207 HaHJraAbrBaJrn cb rra coorBercrByroqtre Hap-
rEr trotrepeqrrofo n ryrry BpeEu.fl MarHr{rrroro troJr.E U ZBMepsJrCfi yroJr MerfiAy
xanpaBJreH^ueM trotrepeqEoro troJr.fi u rratrpaBJreHr{eM AeraJreft uonyreuu (0" << p x*< 90'). ,(nr xaxqoft AeraJrr,r 6pa,rocr roJrbno oAHo Buaqeur,re yrJra q,
noroMy nro BoJroItHa troJryreEl4 nopoTHrre n ullferrm rresrraqr4TeJrbHbre ucHpr4BJre-
HI{.E.
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Pne. 7, I'racrorpauurr paclpeAeJrenlra yrJroB g MerfiAy rrafipaBJlerr[flMlr rJoJronon rioJryrer{rr
rr r{a[paBJrerrl,reM ttofiepeqnoro (a) rr roprraorrraJrrnoro (6) uons s BaBrrcrit{ocrl,r or yrJroBoro
paccroflErrs p rpylnu or rlerrrpa 4ncxa Cotnqa

flo 4annr,rn zalrepenzfi paBAcJrbrro AJr.rr Kalr{Aoro [Hfl crpoaJracb u4crorpar,r-
Ma qacrorHoro pacllpeAeJrelll4.rl EJIeMeHToB [o yrJry q' [opMl4poBaHHafl Ha
eAr4rrrzqy cJreAyroqrrM o6paaou: Bce AaHlrbre rzauepeunft 6r,rlrz crpyunfipoBarrr,r B
lO-rpagycubre r4HrepBanrr 0 - 10", l0 - 20",.^. . , B0 - 

g06."Ilo4curarrraa-
JIocb qucJro 4erarefi troJryrerrr4, cocraBJrflrorqr4x yroJr g c r{anpaBnenuelr 111,
notraBrtrax n 4annrrft rrrrrepBaJr, flo.iryueunr,re raxr4r{ o6paeou qrrcJra 6r,rrra noronr
pa3AeJrer{br na o6qee qr4cJro Bcex AeraJrefi na gar-rnoft Hapre rr BBrpa}r{eHbr B
npoqellTax ot o6qero qr.tcJra. 9 ra,13.VI, KorAa r{MeJrocb no [Be Barrr{crr, rrrcro-
rpaMMri 6rrlr,r noc:rpoeuhr Ha ocHoBe o6emx napr. rfro6br ltccJregoBarb IroBeAerrl4e
pacllpeAeJrer'rzfi uo yrrly q B SaBIdcr4Mocrrz or yrJToBoro paccro.rrrrrz.rr or r{errrpa
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AraCHa p, rr{crorpa}r},rr,I AJIfi 6nraanrax erraseHzfi p o6be[mHfnucn' B urore
troryqeHo It paanrauur,rx rr4crorpaMM [Jr.rr paBlrbrx suaserruft p, trpeAcraBJIeHHr,Ix
ua puc. 7, a.

Ha puc. 7 , a xopolto Br,IAIro yxyAmeHlre coorBercrBl4.fl MeE{Ay IlanpaBJre-
HI{erI fiotrepequoro N{aI}II4TIIoIo IroJ].s I4 ronxoft crpyntypoft B IIoJIyTeIrrI c

llocrolr p. B6lnan qerrrpa [I4cKa (10'< p < 20") 6o,rsmnucrno anauerrzft cp

IpynflI{pyercs onoJIo 0". MaHCulryM, cooTBetctnyrOrqraft SHaqeHI,Irc yIJIa q
0-- 10', ilocrefier.rHo yNre]rr,maercfl c pocroM p, r[ npt{ g: 55" rrrcrorpallMa
troriasbIBaer paBr{orvrepl{oe pactrpe[eJIeHI{e AeTaJIer,r IIo yrJraM Q.

3asflcunoLro, ,onisartnaa na pnc. '7 , a, .,ony'te]Ia ira ocHoBaurl]t o6pa6orxu
N,rarepIIaJIoB rta6rto4enzft torr,no oguofi Ipyrrrlbl ILFIreII. ,(,nn toro qTo6r,r sbr-

.ECIII,rTr, IIrlcHo.tIbrio olrit .sBJIrIeTc.s o6u1eft, IILI BocnoJlbsoBa.[Iacb NlaTepIlaJIaMIl

Puc. 8. Incrorpau*ra sacror-
Eoro pactrpeAeJreurfi geraneft no
yrnaM Melr(Ay EarlpaBJreErrtrMtr
4eraneft troJryreur[ r{ MarEI{TEoro
IIOJrff, trOCTpOeEEaE Ea OCEOBo
puc. 22 l9l

ntr6.rro4enur,i, ony6lnnonaHI{LII,II,I pa}Iee. B [8, 9] uponegeno cpaBI{eHr'Ie
rrarpaB,rrerltrii nonepeunoro r{arrrr4THoro rroJIfl co cJro}r{HoI4 crpynTypotr no"IIy-
Terrr,r rpynlrJ rrfiTelr, rraxoAnrqefic.a Ha yrJlollol{ paccroflHl4r{ p .-- 1r3" or r{el{Tpa

11r,rcxa. I{a ocuose pttc. 22 [9J naull fiocrpoeHa rl4crorpaMrla qacrorHoro pac-
rrpeAeJrelrr,rfl AeTa,TIeft rroJIyTeHI4B BaBI4cI{r,IocTI{ or yr.[a (P (pzo. B). Ona gono,rr-1,-

rro xopomo coorBercrByer rr4crorpaN{N{ar,I pacnpeAeJleHl4fl I'Ia pr4c. 7,_? (SS u 45")

B cooiserc'rnyrorqeft o6nacrra araqeuuft p. B pa6ore T. T. I{ana [6] na prac.6
[onaBa]rbr rpr,r Haprbr nolepeqrroro r,rarirrzrrroro rroJr.fl 6onrruoro rr.rITHa c BapI4-

cosHoft rorrxort crpynrypbl rloJryrellrz B paarrlrqHlle ailfi, 6 -B.VIII {963 r. Tau
}}ie oTMeqeIr.Or qTo llal4xyAIIIee CoorBeTCrBI4e CTpyltrypLI IIOJIyTeIII'I 14 OpI4elIraqI4I{
uonepeqHoro il,IarIlr4ruoro noJLfl rra6nro4ae:rcn B.VIII. OAuano corJracHo

,,Conueunr,rl,rgauurtu" [22] suaqeufie p AJIfl ETr,rx rpex Hapr cocraB,l.rrcr 16,29
u 4,2" cootnercrBerrrro, r{, cJreAoBareJrbrro, yxyAmer{Ide coorBercrBIrfi opI4errrallr4td
eJrel[errroB 'rouHoft crpyltTypbl rroJIyreI{II I{ HalrpaBJrerrua H _y rrpoI4cxoAI{T 0

pocroN,r p.
Ananorr.r.rrioe cpaBHenlre lratrpaBJrerrr{.fl eJrer,reHToB roHno14 crpynrypbr

rroJrvTer{r4 rra SaprlcoBHax rpy[flbr, rlcrpaBJIeIIIIDIX 3il [pOeHI{r4IO, 6r,rro npo-se-

[eHo c rlafrpilBJ]eHr1.u ropraouTaJrbrroir cocraBJLfIIolqeft ltaruratnoro rloJrfl (IIr).
llo.rr5ruenlrnre rrrcrorpaMil{Ll [pI4BeAeHLr Ira puc, 7, 6,

Ha rrzcrorpaMMax prtc. 7, 6 l,rorxrro BI{IIerb, tlro IIoCJIe I4CtrpaBJIe}II4fi 3a

flpoeH{r4ro N{arr{r{THoto rroJr.rr ]d SaprrcoBon IpytIIIbI l4r,Ieerc.fl xopoIIIee coorBeT-
crBr{e HalpaBJrer{rr.E roprr3o}rraJrrnoii (x noBepxlrocru Coluqa) ftoMlo}IeHTbI
t\rarlrr4Tr.roro troJI.fl r4 opr{errraqur{ BoJIonoH rloJryrelrr. Xopomee coorBercrBr4e
coxpaugeTcfl [JIfl r.pynr1 IIa paCCroflIII{.Ex [o P : 55" oT qeHnpa CoJIIleaIHoIo

[uCHa. SauerrrOe He6oJIr,uOe yxyAlneHl4e coIJIaCInfi IIa pI{C. 7, 6 C pOcToM p
IroE(lro o66.scnurr, yMeIrLlueHI4teM paapelrrarorqefi cr{JIr,I xIarur{rolpa$a c [epe-
xoAoM n Hpalo corgeqHoro AtrCHa. faXrzu o6pa3oM, SaMeTrroe Ha pvc. 71 a
yxyAmerrrre coorBercrBr4.fr opr4errraql{r,r EJIeMeIrroB roHltoft.crpyftaypbr rloJryrerrlrt
lz uaupannetutt HL c pocroM p Mo?ItHo o6tscuntl a${exrartn rpoexql{II.
Cpanunnan pI4C. 3, eu31 6, Mo?I{HO Bl{Aerr, HaH ylyqmaerc.E coIJIacIae r{e}I{Ay
crpynrypoft rroJryrelrr{ r4 Marrlrrruoro rroJIfl rrocJle r{cupaBJreHu.rI 3a rrpoeltqzlo.
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SaRJrro.reHr,re

Ha uarepraaJle AByx rpynfi coruerrHbrx tr.srerr npoBoAt4Jrocr, cpaBr{errr4e
crpynryprJ troJryreHr{ r1r rroJrHoro Bexropa Mar}rr{rrroro nora. ,{lra [epeBoAa
cI4rI.IaJIoB MarHLITorpadra n a6colroTHbre BHaqeHra.s 6r,rna l4cnoJIbBoBal{a or,Inl4pI4-
qecfiar narm6ponounax Hpznan 117J. ,(auurre lrarHlrrr{r,rx rroJreft zcrpurrrerror
aa e{Semtrr rrpoeHqI,Iil. floily.1s11Bt e ral{r4]\{ o6paeou BeJrI{qI{Hbr rroJIHoro Ber{ro-
pa I H l, ropzaontaJrr,I.rofi Lr Beprrrr{aJrr,[ofi (no orHorrreHr4ro H noBepxrrocrrr
Co.nrrqa) cocraBJTflrou{r4x rroJr.E I4 ero yrJroB rrar{Jrorra (1') H trecrnofi nopua.nra x
rroBepxrlocrrz Cornqa xoporuo coorBercrByror o6u1uu npe4craBJrerrrr.srr o
crpynrype noJrfl B axrraBrrr,rx o6nacr.sx.

I4a cpannerlun I{apr a6conrornoit Be.rrzrrr{Hr,r rroJrrroro BeHTopa }rarru4ruoro
rroJr.fl c saprzcoBnaMl,r rpynfl lr.flTerr nolyqeHo, qTo rpaHllrla noJryTeHL - $oro-
c$epa noBropfler r4sorayccr{ | H | -500 -:- 1000 c Aame B cJr)rqae cJro}nHbrx
rpynfi rr.ETeIT. Boronua rroJryrer{u opr.rerrrr4poBarrbr B ocr.roBrroM BAoJrr, ropr.laorr-
raJrbrroft H noBepxHocru Cotnqa cocraBJrflrorqeft uons. Ha6rrogaeuoe yxyllme-
Hrae opI4erlTarlr4r4 BoJronorr noJryrerrll orHocr4TeJrLIro rrorrepeuuofi n flyqy BpeHlrfl
cocraBJI.fIIo[{eit nonn c flepexoAor{ or rlerrrpa n nparo coJrHeqrroro gracHa o6y-
cJroBJrerro e{{enronr rrpoexrlr4r{.

B gaxnro-reHr4e rrpr4rroruy r4cr{penrrroro 6narogapuocrb ar{a[eMrrny A. E. Ce-
BepHor{y B a Bo Br,ro}fi Iro crs p a 6o rarr, n Itpr,rucnoft acrpo Srrauqecnofi o 6cepn tr.ro-
pm:,r lt r4crroJrbaoBarr, rra6nrogarerrHi,rfi r,rarepr4aJr o6cepnaropmu, C. I4. Iona-
cror{y Ba M}iorocroporrrlroro rroMongr r4 BrzMaHr{e n pa6ore v Aonropy Maprpec
Ba rrpeAocraBJrelrr4e tr{arrrrlr}rblx cncxrporeJrraorpaMM rpy[ilbr J\& 207 Bo Bpel{fi
upe6rrnanra.rr aBropa n Nlegoncxofi o6cepna.ropr.ru.
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I{ 3 B E C T I{'I }T P bI M C H O trT A C T P O O ],I 3 I,1 q E C F( O trt O E C E P B A T O P II I,I

Tou LX, 1979 r.

MAIHI4TOTPAOIIIECT(I{E HAEJIIOAEHI4fl
MAIHIITHbIX IIOJIEII B HEtsOBMyII{EHHT,IX

I,1 AI(TtrltsHbIX OEJIACTflX HA COJIHIIE

T. T. I{an

llay.rarorca npogonr,nrrcl rrlarfir,rrubre rroJrtr, rlgr{cperruble c Bbrcor{IIIU paBpeIleHrIe]\I
(t X t') ua gnoiinou uarulrrorpa(re Itpnucnort acrpo(ruar,r.recHoii o6cepratoplttr. Haft4eno,
qro B [oAaBJrrrloqeru 6onrlrllrncrse cJryqnrn r.raMepeEHLre Eanpfltt(enuocrr,I Marurrrr-Ioro rronrr
BEe aRrr{Bur,rx o6nacreii fie flpcBr,rmaror 20-25 fc. B pegxrx cnyqanx nne afirtlnrrsrx o6-
racteii Bcrperrarorcfl DJrellerlrrr rIarur{Tlroro rroJr-E c rraflprrxte}Iuoct'ro 6oree 500 Ic.

I\,IAGNETOGRAPH OBSERVATIONS OF THE MAGNETIC FIELDS IN THtr
QUIET AND ACTM REGIONS OIi THE SUN, by 1'. T. Tsap.- High-resolution
(t X 1') measurements of the longitudinal magnetic ficld in quiet and active regions is
studied. The observations rverc made with the double magnctograph of the Climean ast-
rophysical obsorrvatory. It is found that the magnetic fielcl strength do not exceed 20-
25 Gs in the quiet regions in rnajority of thc cases. The magnetic elemcnts with the ficld
strcngt,h morc than 500 Gs are observed in some cases in quiet regions'

X{arHlr.rnr,re rroJrfl t4tparor ocrroBrryro poJrr Bo }Iuorr{x .flBJreHr{flx I4 rrpor{ec-
car, flpoTeria]olqi4x ira pasHblx ypoBllflx B arMoc([epe conrrqa, I{ Lrx [pl4poAa IIe
Molr{er 6urr, oriolrqareJrE,rro IrbrflcHerra 6ea uo4po6Horo r43yrleHlr.fl Mar}Ir{TIrbIx
noJlefi. 3'ro cn-qeauo c rexl, rlro B arrloc$epe Co;nuqa MaTIII{THoe quc;rro Peft-
Iroirb[ca R0r, : ul/q oue:,:r. BeJIIa(o, Marrrr4Trroe rroJre BMopo]r{eFro B rLIIaBr{y r{

ABr4E{eTC.rr Bilre0re C ]refi. 34eCl U, I 14 n o603Ha'raIoT xapaRrepEylo cHopocrr,,
xapaHTeprryro AJIi{rry r{ N{atHrzTHyro B.rr3r{ocTL cooTBeTcTBeHHo. MarIII4THoe floJIe
orrpeAeJr.rreT cTpynTyprrocTb IIJI&3MLI, eoJrtr{ BeInrII4Ira IIaIHI4THOIO AaBJIeHI4.fI
Hz/B n upeBocxoAr{r raaoBoe gantetue pu2/2.

Xapan,repuafl oco6erruocrE, Marrrr4Tu],Ix rroJreft B aHTIaBITLIX u ]IeBoar{yqeu-
Hr,rx o6Jracrx-t na Connqe, qro BrrepBbIe 6buro orNfeqel{o B [1-3], cocrol4r B peSxo
BLrpalne rrrrofr rounocrpynTyprroCTl4. Ianlnefimee I4Bytle]Ille STolo BonpoCa
IIOHASAJIO, IITO I,IAIHUTHI,IE IIOJI,fI, CBfISA}IHbIE C $AHENT,TTTTMII I,I (PJIOITI(YJIT'HI'INIIII

rparryJraMr.r, cocroflT r{3 DJreN{e}ITOB paBN{epoNI n 1,5 - 3", Berla'uaHa }Ia[p-fl8(elr-
r.rocTrI Marrrr4Tr1oro rroJIfl III4mL Mn 30o/o N[aIIImTIlIJx EJIe]IeHToB IIpeBLIItraeT
50 lc, r{ B peAnr{x CIyqaflx Bcrpeqaloroa tpaHe;nrr c Hallprlffielluocrblo ,-200 fc
[41. I4agepeHrrfl Nrarur4rrrr,rx ro;efi n {aHenax, B],IrIoJII{eIrHnre r [5l,nol{aaa.rrl4
Irecr(oJrbr(o 65nrruue BI'IarIeHIag Hatrp.Eilieuuocru, paBHLre 200-500 lc. Haupa-
?rieHHocrl4 IIarHIIrlIbIx troJlefr n {anenturtx rpaHyJIax B IIpeAeJIax 100-300 fc
6r,r.nr,t no.rryuesrr n [6]. Sareu Ha6JrroAeuufl c Bblcoxr{rr paBpelrreHl4el,I rIoBBoJrrrJrr(

o6uapynrrzrE, Bonpyr r.srerr oqeub nraJrlre MarrII4rHLre yslrr (knots), B noropbrx
BeJrI4qr4Ira Hanp-EllteHHocrll T,IaTHIITI-I0I0 noJLfl Aocrl,Iraer 1000 fc tz 6onee

I7-101.
flo4po6uoe uccrreAoBaurde Marrrr4rrrbrx noJrefi c 6orrmuu paBpellreHr{eu Itt.]

IroI{aBaJIo, qTo pa3Mepbl NrarHI{TI{DIx aJretlerlToB cocTaBJLfIIoT L-2" u nepxnufi
trpeAeJr r{atrpfl}r{euuocreft Aocrtrraer 1400 lc. I4ntepecI.IEr rar(}rie yrBep}r{AeHI{rI
anropon [11] o roilr, trro, Bo-trepBr,rx' pa,Mepbl N{arHI{rHLrx 4eraleft ,n rax
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rrarrpfllIieFIIIOCrI{ B aHTI4BIIT,IX I4 }ieBosaryrqerrHr,rx o6Jracr.sx ua corrrqe oAuHaHO-Bbr I{' Bo-BTopLtx, tITo tr{afIrI4THbIe DJIOI4.O}ITLI [oI{aBbIBaIoT 60lrce Hpylrrrol{ac111-ra6rryro crpynrypy, ueu xapaxrepHr,rjt rracrrrra6 ;;;^;";;;a,rfiqHofi rrpnoc_ua. o4uaHo rreAaBHue r4ar{ep0rrr4rr Marur.rrrrr,rx rroJrefi , $Juar"ro ft o;nacrutroI{aBaJrI4, rITo BeJII4rrr4rla rranpfl}li0uHocrrd B }rarr{r4Tlr6lx DJretrrerrrax AocTr4raer1800 rc, a rrx Har4rrerr.rrrr4e pa,nreprJ uun;e 0",7 tti,-t5l""1.Bropr,r [r4, rbr
:9tj1lr'1:""I4, 

tlro paar{epbr arerreriros rrarrrr4rrroro uorn s6nra3r{ a*rr,BrrrrrxooJracl'cr,r crqc xrerbure rI paBrrr,r 100_200 xrr.
cyrqcc'nvror ra^lrie BrIaarr,TeJlblrl{e pflBJrr{rrr4rr nreiriAy AaHrJbr}r, paBrrblx

aBTOpOB no oIIpeAe.I[elrlt Io BeJrI4qI4Hbr rralpfl?rieHir ocru u pastrepoB SJrerreE.ToBlrarr{r{Trroro rroJrrr R rreBoSl\fyiqenlirrx o6Jracrfl x rra conrr'qe.Tax, raarreporrrdrr nrarrrr4rrrux uoncfi ts rlrarryJrax If (]l 
"o]*uroJrr4, 

qro orrr.r rretrpeBbllrlalor 40-60 fc' B [17, 1B] arropli [pI4urJrr, r{ BaxJrroqerr}rro, rrro 6o;nee90 7o or rroJrrl0ro nrarlrr4THOr.O roror(a trepeS rroBepxHocrE, conuqa cocpeAororre_HO B rIaJlLIr BoJIOT{rrax, Jror{aJrl430Rarrrrbrx rra rparrrlilax xponroc(iepr-fi 
"ur*r.tr4ailrepenra-n BeJrI4rItrrrILI IIanpr{Trtcrrrrocr14 rrarrrI4THoro rroJrrl B}Ie flHTI{BHDIXo6'uacrefi [19] roxaeaJI14, qro cpeAHtLrI Ha.,pfl?r{eHrocrr, r{arrrr4rrroro rroJr.rI6;ruexa x 500 fc n s orAeJrbrrbrx yaJrax Aocrr4raer 1000 fc.l]yten cpaBHeirlrfl cl4rllaooll rrarrrr{rorpa(ra n nrznraar iszso Au[b2rrT A,r(oropbre rIpI4IIaAJIeniar I{ OAHOilry lryJrrrTr4nJrery, r,Ilreror fioqrr4 o4rarraxonr,tftrIoreHrlr4aJr noa6yrri4enrafl rIIdiliuero ylloBrr.s, oAr4rraHoBr,re aHtsrltsaJrcr{Tr{r,re ,,r]r-ptr{I{bl' oAI4IraHoBbIe BHatleHI4fl 0I4JI ocIlI4JIJlrrropoB 14 IlaBJrr{qaloroE TorbHo Jrr,rmb

$anropar[r Jlairge, asrop [20, 2lJ uarue.n, .rro 6o;ree g0% nrarrirar]roro rroronaBHe aKTr4BIIr'rx o6'nacrcri cnoriqertrpr4poBarro ts aJrerrelrrax n{ar}rl4Tr{oro rroJlfl
Iia3L{epo}r s 150 xnr. I^Iaupa;t,urrroiri 

^raqrr.rrgoro ro"rrrr B Drrrx ruarrrLrrrJrrrxaJreMeurax Aocrrdraer 2000 l-c.
Flecrto'rsxo 1\{c}IBrrIee BIiaaleIIr4e Be,,r4rIL.IIr,I [IarHI4T]Ioro rroJrr{, paBrloe1700 rc, 6r,rno_ nonyuer.ro np.srr6*r ero r4,rfepeHr4err Bire aRrrzBrr.rx o6lacr.efi nraHSpaxpacuoit tuuur,r^irieneaa 1.1 ,565 ,uxr 1221. B;;r*,;; ,"nryrururur 6r,rm,rraHHrc rTo,'ry,rer, r s [23]. 

..1 
JaxorrcLl, a l24l ,* o",,roonr*''r,,rnrru rra6lro_geumft co.nnqa n crparoc$"p" uurop npr4noAr4.,. Ho'Berrrroe Aor{aSareJrE,crBocyqecrBoBarrTltt B T€l\IrIbIX nponrelliyrr{a\ file]riAy rparryJran[I4 ArarIrr4TIrOro rroJr.sc rra[p.E]r{er.rHocrbro [oprrAxa 100 fc.

' Taxzlr o6paaou, I{B Brrlrrrey*a,arr}roro BrzArro, qro AaHHr,re pa,Irr,rx aBTopoB
:::l^lli paBLIepoB r4 Harrp.BTlieHrroctert n{arHIdrlrIrIx DrrerreuroB BHe a1rr4BrrbrxouJraoretrr rax?rie cvqecrBer.tflo paalrr4alaloTcrrl trr 4a.rrr,nefinrrae uccJreAoBalrrlfl BaroM HarrpaBJreHrrI4 xpafiHe ueo6xo4raur,l.

3Aecr' r{bl 14 BJraraex{ peayJILTarbI z3rreperrur,i npo4o.nr,}rBIx ararHrzrurrx rouefr,BbInoJrIreHHrrIx Ha rloBo}t 6aruelluou ,"necxo.te ftirr,rucHofi acrpo(rraaz.rua*o#o6cepnaropzz. MarnztHLIe rroJrfl, JryrreB're cHopocTr4 r4 .apHocrr4 aafrr4cr,rBaJrI{cbna 
^nofinoilr 

rrarrrrdrorpSse s ,urrrrx r,e t l"6zso e , f" i"iszi3 A.- 5;;;;;BeJracb c pasper[errl:], 1^ 1". cnanrapye]rbre yqacrnr4 nr,r6rzpa;rrzcr, B rie,r-panr'uoft o6naclz Ar4cHa co;rnr1a, ," purornpo, cocraBJr.EJII4 06r,r.rHo 60 x 80,,.I{anz6ponxa i\farrrrrrHbrx nouefi .rprno4rrucb rryre[r perr4crl]a{urr ryqeBr,rxcxopocrefi y Bocroarrroro 14 sarraArJoro HpaeB corr,ra'c ,oonurqnro rracaAKrr,cocronnleii r.ra noJrrrpox/tra u $aeonofi .i",racrzrrnro xl+. pi""rorrHr{e Me}r{AyooceAHI4a{I4 paapeaalrrr 6panocr raxtr{N{, .rro6r,r lre 6rr.rro c1Ba}1{Hocrr4.
Ha6nrogeura.g lrarrr4lraJrr,Icrr, r{ax EpaBrrJro, B yrperrHre rracLr, B AI{rz c xopo_rrrr4Mr4 zao6pairielrra-finrrz coruqr, oo"4u llpolrianrdfi Hpar{ coJrHeqrroro Ar4cr(a6r,rnz oxoro 1". Tax xan Ha6;rrro4"rrr, ,urr"b B Ter{e,r^e Hecr{oJrbr{r4x qacoB,

To or{eBI4AHo, 3a OTo BpeaLrI ycJloBl4r{ na6.rro4eHrafi necHorsHo t{el1flJrt4cl}. yarqe
Bcero Kaqecrro raao6panteIIr4.rI yxyAIlaJrocr,.r4 BeJrr4qr,{Ha Apo}riaHr4.a yBerl4sr4Ba-.racr, B 6o.rree noaAr'rr{e qacrr ,ri6.,rro4errratr. ary1a apffi;;;" trso6panrenraaco,rHrla cTalroBr4Jrl4cb crzcrer{arr4rrecxr4 6onrue 2,, ,.o'ruore-rra6rro4errr4.E MBIHe rrpr4lll4rraJrr4 Bo BHt4N{aHrze. Bcero AJrfl r4ByrreHr4_a MDr r4crroJrb3oBaJTr{ BoceMr,
l.T:.:_:I,-:1-o,rreHr{rrrx B rr'Huu t. bzb} A, # sr;-;n;;;;;;;r, nu }" b2BB A.ITU UTIII\I 3AIITlCfl}I bI,ITId IIOCTPOEHrI I(APTBI PACIPEAEJIEHI,I,{ i\IAIIII{trrrrX UOIEftB tzaysaeMbrx yqacrxax Ha rroBepxlrocrz Cb.rrnqa.

5 I{as. I(pbrMcrioli ooccpBaropfiu, r. LX
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Pr.rc. l. Itonlrg opl'IrlllraJrrEbrx aanr'Iccrt llarnrrrr{oro TIoJLI

vepea o6ractl B qeurpe AI'IcHa CoJIIrqa

FIa pzc. t nocnpouaBeAeHlr [oJryqerrHbre trpu ]IaI4JIyaIilII4x u3o6p^a}]ieHuflx

OpIzfI{HaJIbHbIe BatrI4c1l rIaI}IIIr}Ioro IISJI.E I1 flpl(ocrll B JIll:1ttlu }"5250 uepea

o'6;racrr, B rIeHTpe Ar4cr{a cotnqa. I4S pUC. t nz4no, qro I(aH I\IarIrI4r}IOe IIOJIe'

Tan tr.frpl(ocrb rroHaSr,rBarct snyHryaql4l4, trOJIyIII{pI{}Ia U}Ir(oB I{oropllx oI(OJrO

otrHofi i"ry"4", [yru. B o6uleu xoA flpr(ocru 6,,LrBIto coorBercrByer xoAy NIaI-

HI4TIIOTO rIOJIg, xoTtl B 6TA9JITIIBIX I\'ISCTaX 110A06I{9 B paglpgAgJISIII4I.I 1\'IaIHI4T-

HOrO trOJrfl rr .flpnocrr4 rrapy[aeTca. flpll ETol{ cB.E3r' NIe?IiAy ,flpI(ocrblo I4 IIOJIeM

cragoBurc.rr 6oitee recrioit gla 6onrmux troflefi. 3ro coorsercrBr4e I\[e]IiAy Pac-

upeAeJrellrzel\{ 'rlpltocrl4 r4 rlarllrrrl.Ioro troJLE I'{syrlaJrocb Bo r{Horl4x pa6orax' u

"'ogI"6"rt 
o6aop arrrx ucc.TleAoBaIrI'Ift 4an n [25] ' ,[,a;nee, uB pvc' 1 nragno' uto

IIarErlTHOe rroJle, oKoHTypI'IBarou,ee Hpyrlryro flqefiHy' pacrlaAaerc'E lIa I\{eJIr(lle

ySeJrnu. Itax ussecrHo, r(pyrrHbre ySerrHI{ I{aIHI4rrIOrO TIOJITI r{JIIr .fIpFtocTtl

o6pnuyro, cerHy c xapar{reprrrrnr pa3}{epoNr or(oJIo 1r0' 1251. Itporre roI(), tr'I3

pic. l, cJreAyer-, rrro BeJrr4qr{Ha Hanpfl[ie]r*rocrl4 I\{arIII,rHoro rloJrfl B yBeJrr(ax

iaa*epoo, onoJlo 1" cocraB.r.aer Bcero Hec*oJrr'no Aec'rlrnoB raycc'
' 

Ari olpeAerrelrur{ pa,r{epoB rrar}rr4rHbrx aJret{e,roB Mr,r usMepqr}I I4x rroJly-

[I{prrHbr. d*raaro"u, rro cpe4uufi sanemenH},Ift pa3[[ep ]IaIHI4rrIIlrx eJIeMeHroB

paneu 2",5, uro Jrr4rrrb ueBliaqr,rreilr,Ho 6oilr,Ee cpeAHeIo paS}{epa }IaIHI{TIIbIX

SJreMeHroB? rroJryrreHlloro s [26] .

I4cuonr,sya Kaprbr lrarrrr4rHoro rroJlfl! ]\{EI trocrpoIIJIII cyMI[ap"J9 "1":-
I1paMMy sacToTbI BcTpeIIaellocTI4 ]\laHcI{1\{aJIEHbIx HaIIpfl?I{eIIHocTeI4 tro Bcelll

BarrI4C.Et\{ B XOJINIaX ora-rrr"*tOtO IIOJI-fi. IraCtOrpaUUa ilO IaSMepeHIt'rIl\t B lllilrltll
1,"5250 rpr,IBeAeHa s ra6r. 1.

B ra6r. t aanecenrr Irallp.fl]r{eHHOCTI4 r\{aIHIlTHOro IIoJI.tr, npeBbIItraroql4e

rrryM MarHI{rorpa{a, xoropr,rfi SatrI4CbIBaJIC.E IIpI4 BbII(JIIOqeHI'IOII HaIIp'ExteHI',III
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Pttc, 2. SanracuIrlocr:r,
15250 A, 15233 A
1 etr. B r!5233 Pasna 1,2

z[.
H| (AJ250/

l{e}I{AyIIpOAoJIbHbIMI'Il{arEI'{TIII'IMIIIIoJIEMI'I'I43I{epellEt'II{I4BJIIIEIIflX

Ic, 1 eE. B 1,5250 - 0,8 fc

1t5233. Cpannuraa pactrpeAeJleuufl B ra6il' t fi 2, r.v4frM' qro BeJItrquHa

ratrD.ExreggocTeft Mar,rltrTHoTO trOJI.E B olfrHvrfr. 15233 OltoTeMaruqecfitr 6OJIbme'

r"on! rrrr fr. t'5250. Hau6olrua.s Ha6fi loAaeMa's Eatrpr?fie'Hocrb Mar'trrlroro
uong r ltfrEvtfr.),"5233 trpeBbrrtraer 500 Ic. Sauetuu, qro, p-asrrque B Hatrpfl'r(eE-

,oorfx MarrrurEoro rroJrfi, rrBMepe,rroro B Jrr4'Irfix X5250 u X5233,6rrro o6ra-

;td; pa,ee B I7 ,27 _291. Anropn L7 ,221o6rscu.sror 3ro pa'rnque B BeJru-

quHax HatrpE)r(eHrrocTefi TecHoft aanrcuuoo.tuo {oprr'rrr rposrnn fifr:g.nfr ?'"5250

;;ffi;;p-";tp;. OA";; 6oJree rroApo6roe rrccJreAoBaulre 3aBlrctrMocr"ft_Y9T1-{

BeiltrquEaMtr lratrp.E?r(eEHocreft MarEurrroro trorfi tro MIrorIrM ApyfrrM JItrEtrflM

tgO] 
"oOUr"nO, 

uio a,ailOrtrrr,Oe paB,trqfie IIMeeTcfi Me?r([y Earrp,]r(e,rrocTfiMu

E B Apyrlrx lrfr:f{Vlfr:x fi llx fipuqtrIla ortoHqareJrbHo He Bbr'EcrreHa'
- -fi; pnc. Z trptrBele, trpuMep corocraBJle'Irg Mar,urEbrx lroJlefi, rilBMepe,-

"r* , .i*""* XSZSO TXS|3;., 
-Itax 

nz,qzrrr? cyqecrByer recrrafi fioppen'flqrrfl

Merr(Ay pac[peAeJreErleM MarEurrroro troJI.E B Aau-u1lx ttfrflfrfrx. HaupameuEocrb

Marrtrrfolo troJl.fi B lIv:rfru. L5233 B cpeAIIeM n 2,6 paaa 6orrme, "*'-i':II
ilbtsg.-trpeA'eH,oe uo.rpeuluamuM BaIruc.EM, or'olrreflue lralrp.fl]I(e'Eooretr

1.32
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Pnc. 3. Itours opuflrEairrlrElx Barll{ceft Marrrirnoro troJrs tr spfiocrr,r B Jrr.turrr.r 1,b250 A, ue.peo aI(TEBEyro o6aacrr s6uzau qelrrpaJrrrroro Mepr.rArrara

B ,qaEEhrx JrnEfrflx or(aBaJrocB paBrrbrM 2,8, Uro 6rusno ft BeJrrrquge, uafi4enrofiB 1271.
Ecnz upegtroJro-E(nrb, qro Mar,urorpa{zqecfiue r{BMepeHu.E Mar,trr*oro

troJrfi B lfiLldafr. 1,5233 Aaror BepHyro BerfirrrfEy 
-r1a[p_fl?r(eHHocTlir, ro B oroM cJry_qAE EAtrPfiX(EHIIOCTII, IIBMEPEHHbIE B JIIIHIII A5250, HY}I{HO Y""N',U ' 

i]8paBa. flocnonrxy trpu otrpeAelrenvtr. BeJrrrslrrrbr cpennero pa3Mepa Margrrrrrbrx
oJTeMeETOB MEr He BBOAlrJrrr trotrpaBon 3a pasMbrrue zao6paxeula connqa uaqeJru ctrefirporpa{a,3a BJrz.flrrl{e pacceanuoro cBera ra r. 1., TO eCTeCTBerrHotroJlararb, qro troryqeHHa.E HaMII BeruquHa cpeAEero pasMepa Marrrlrrrrhlx
aJreMeHroB B OtrpeAeJrenuoft mepe saBbrmeHa. Iloarouy f yuerou rorbno qro
craBaHHOrO CJreAyer olr(uAarB, qro IIprBeAeHr{Bre s ra6fi. 7 u.2waI;pxlr(eHHocru
MAIHUTHOTO trOJI.fi BAHU}REH6I.

Haxoneq, ocrauoBr{Mcg r(parr(o Ha cotrocraBJrelrrru MargurHhlx nonefiB afiTnBrrbrx lt HeBoaMyqerrHbrx o6racrsx na Colnqe.
Ha pzc. 3 npuregeurr upo{rzru paape'oB Mar,urrrbrx roneft u apnocrefi,

uaM-e-pennbrx B Jrurruu ?,"bzb0 r axrzsuoft o6tacrz.
}Ia cpannenfrfl. pfr.c. L a2 sagtto, qro trpti trpa*Tuqecftfi oAuHar(oBbrx pa,Me-

PAX MAIIIETEbIX 9JIEMEETOB BEJItrqtrI{A HAtrPfl?fiEIIEOCTII MAI'EUTHOI'O trOJIfl BaKrtrBHtrrx o6racrsx BaMerrro 60rrme, qeM B HeBoBMyrqerruhrx. aro 
"opor"o€OIJIACYETC'I C HAMITMU 6OIEE PAHIIITMIT UAMEPEHITflMfi MATHUTIIbIX UONEfi S
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aRTr{BIrbIx o6,nacrsx [31]. Xors 3rI{ r{3l{epel{I4fl rlpoBoAllltucb c orHocrrreJlbHo

rrlrar(rrlr paaperreHr,re*r (2,7 I-Pj').' oAHaI(o B orAeJlbubrx l\{ecrax BI{e IlflreH Il

IIop r,rsMep.fleMbre ]l tril\Hrlu 1t5250 [poAoJIbHbIe IIaIHI{rHbIe trOJIfl AOCrI{IaJIE

300-400 fc.
I4rax, IroABeAelr rrrorr{.
t. B 6onrurraHCTBe cJIyqaeB IlSMepeHIIafl HaIIp-fl?I{eIIHOCrr' IIO'LE B MaI}II{TH6IX

eJreMeHrax He npeBr,rltraer 20-25 fc'
2. B pe4rrax i,;ry.1ng, BCTpeqaroTc.fl aJreNleHTbI I[aIIII4TIiOl'o fIoJIfi c Haupfl-

meunoctiro 6olrlme 500 Ic.
3. HaupamerrHocrr, Marflr{r}roro rloJrfl Bo {'noxHy'rax B cpeAltel\t 6ollure'

rIeM B l{eBoSMylqennr,rx o6racr'sx'
,B eaxlroqelrr4e aBrop BbrpaiHaer rly5oxyro 6naroilapuocTE, aHaAeMI'IKy

A. E. CenepHorly 3a I{eHIILre yI{a3aIIIr'rI'

I{on6pr i977 r.

JI14TEPATYPA

L. Seoernrl A. B.- Spaco Sci' Rev' , -1 
964, 3' .451'

i" "s",",i;ii,;'. "8.- s5[. Ni;;;:'Fi,iio."r"'ir,ia-Dii.ou'.., XII Gen. Ass' IAU. Hamburg,

4,964.
g. Ceaii,,urt A. E.- yOH, 1966, 88-, rsru' ,4' 3'

Z'. b;,"r';:";,;r'^i.-8.- lli,. 'rtpo'""ttoii actpo.{ria' o6c" 1967'. 
^38' 

52'

i'. biio,ron G. A., Srl,iil,v'i. a'- Solar-Plivs" 1968' 5' 442' ^-'B Add,,",..n.n.m.oe X- 14::";";r;;'t;;'M.-H-.- Co"un"t'AaEEbIe' 'l 971' N 70' 72'

l'. Siikrtr If. n.- Solar Phys', 1-967,1, L7-1 '
b'. 

"B:;;L";;'i.' 
M'., s,niil.,,t i". ti.- solar Phvs', teos' -4' L4\^

6'. 
"A;;;';;,;i,,'a. t.',-"ii,,iy. o.- solar Phvs" 1e6e' e' 420'

lO. Cmeur,eu,no l't. B.- I4an. Itpuucttoir actpo{na'.'o6c'' L9p7' 37' 21'

ii'. S;;;;;e'. w.', zt,r',,-t. a.- Solu'.lltyr.r^tgll' 35' 331'

ti'. bi,;;;; C. a.- Ap' I. supl' s,' leJJ' 33, 35'
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{e Harueu t.. t'irtnsllli"wi,'sL'"iii;'i': piit] cb"t' Line rormal" Magnet' Field'
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Colorido, Bouldei, 7972, P. 227. 
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20. itinfto i. O.- Solar Phvs', 7973,32,4-1 '
ii'. slriit, l'. o.- solar Phis', rs75, .42,79'
1i'. ii;',:i,;; i'.,"i"11'o.l s;[l'A*u'' astron' soc'' 1s75' 7 ' 45s'
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Hanp.rllxeHnocrrz B ar(TltBHblx lI HeBoBlryqeHHrrx o6nacrqx na Conuqe oAlruaro-
BtI I{, BO-BTOprIX, qTO l{alullTrrbre AJIeMeI{TrI IrOI(aSbIBarOr 6Otee HpytrHoMaCIn-
ra6Hyro crpynrypy, .reM xapanrepur,rfi uacrura6 aJreMerrroB paaluunofi flpxoc-
ru, Ogrlaxo HeAaBI{ue r4a}repeHr4.rr MarHrrrHbrx no.rrefi n {axenr,nofr. o6tacru
uoHaSaJII4, arTO BeJIIZUI4I-Ia Hanpfl)ItelrlroCTr4 B MafHI4TFrbIX SJIeMeHTaX AOCTIITaeT
1800 fc, a ux rrarrMeHrrrrne paaMepbr uume 0",7 172, LBl. Anroprr lL4, 151
o6uapymra;ru, qro paax{epbr eJreMeHToB MarHrzTr{oro uors e6nuar4 axTrrBHbrx
o6racreft eqe MeHbrrre r4 paBHr;r 100-200 nrr.

Cyrqecruyror raxlr{e BHaqr,rrerr,Hbre paarraqra,rr r\{e}r{Ay AaHr,rr,rMr{ pasHbrx
aBTOpOB IIO O[peAeJIeHI{IO BeJIUqI4HLI Hanp.fl}I{eHHOCTI4 I{ paBLIepOB AJIeNIeHTOB
MarrrrlTHoro froJr.s B rreBoaxfyqennr,rx o6.nacrflx Ha Connqe.

Tar, zanrepeulrfl r{arHl,rrnrrx nonefr B rpaHyJrax [16] nonaaaJrr4, qro orrr{ He
rlpeBbIIIralor 40-60 fc. B [17, 1B] anroprr rpurxJrr{ H BagJrrorreHtrrro, qro 6olee
90o/o o't rroJrrroro x{arHrrr}roro rroroxa arepeB noBepxHocrb Colnqa cocpeAoroqe-
Ho B IIaJIrIx BoJIor(Hax, Jlor(aJrr{3oBanrrbrx r{a rpaHrzr{ax xpouoc{epuofi cernr4.
tr4auepeuzx BeJrr4rrrrHbl IIarrp.rllr{eHHocrn Mar}rr4THoro fIoJIfl BrIe ar(TI4BHbrx
o6.iracrefi [19] nonaaaJrr{, aITo cpeAr-r.rr.E HarrpE)r{eHrrocrb }rarHr4rrroro froJr.rI
6;ruana x 500 Ic ra s orAeJrbHbrx yaJrax Aocrrrraer 1000 fc.

flyreucpaBHeur4-rr crrrHaJroB Marr{r4rorpa{a n rrzuunx 15250 Av?u5247 A,
r(oTopLIe npI4rIa4Jlemar H oAHorfy r{yJrbrr4rrJrery, r{MeroT uoqrr{ o4rznaxonrrfi
rlorelrql{aJI noa6ynt4enrz.rr Hrrx{rrero ypoBH.s, oArrr-raKoBbre ar(Br{BaJrer-rrr-rbre Irru-
pI{HbI, OAI4HaKOBbIe 3HaqeHl4fl CI{Jr OC[IT4JIJIflTOpOB U pa3JIUqarcT0_fl TOJrr,I(O Jrltmr,
Saxropamu Jlau4e, aBrop 120,2L) HarrreJr, -rro 6oree 90% uarnzrr.roro rrorona
BHe aI(TIIBHT,TX O6naC:refi CXOuqentpr4poBaHo B eJreMeHTax r{afHrrTrroro rroJr.fl
paaMepoM s 150 xm. I{aupat(errr-rocrb MarHrrrHoro fioJrfl B arrrx Marr{r{THbrx
sJrelreHrax Aocrr{raer 2000 fc.

I-Iecxornxo MeHbrrree BHaqeHr,re BerI4rrI4HLr r[arHI{T[roro rIoJI-fl, paB]roe
1700 fc, 6rr.rro uolyueHo rIp.flMbIN{ ero I4BMepeHr{er\r BHe aKrI4BHbrx o6.[acrefi s
rau$paxpacluoit lutrwm lr{eJreaa }"1 ,565 ruHiu [22]. Errzexrze peaynnrarr,r 6nnra
raxlrie troryaleull s [23]. I-IaHoI-req, s [24] Ha oc]roBaHr4r4 aHaJrrraa na6nro-
Aeuufi Co.rnrla n crparoc$epe aBTop npr4BoAr4T nocBeHrroe AoKaaareJrE,crBo
cytr{ecrBoBaHl4.fl B TeMHbIx IIpolre]fiyrltax Me]r{Ay rpaHyJra}ru r{arHr4T}roro froJl.fr
c Eanp.slr(eHHocrr,ro nop.sAna 100 fc.

Taxnm o6paaoM, r4B BbrrueynaaaHlroro BtrrAHo, rrro AaHHbre paaHbrx aBTopoB
o BernsuHe paBMepoB r{ Harrp.rr}r{euuocrefi r{ar}rrrrHbrx aJreMeHToB BHe ar(TUBH},rx
o6racrefi Tar(xe cytr{ecrBeHHo paaruqarcTcnl lr 4anrnefiruze ldccJreAoBarutr B

arolr HarrpaBJreHr{rz Hpafiue ueo6xo4uur,r.
3,qecn MbI I4BJIaraer{ peByJrr,Tarr;r r{3Mepeurzii upogorr,Hbrx }rarHrrrulrx uorefi,

BbIrroJIIreHHbIx Ha HoBor{ 6aruennou reJrecxorre Hpuucnofi acr:po$uauuecnoft
o6cepoatopuz. Marur,mHbre rroJr.rr, JryqeBbre cxopocrr,r rr .fipr(ocrr{ BarrracbrBaJrrdcr,
na 4nofinoM MarHrrrorpa$e B lrtrr:ur4rrx Fe I 1,5250 A u Fe I1'"5233 A. Sanracn
BeJracb c paaperrreHuelr 1 X 1". Cxanzpyer{bre yqacrrr4 ar,r6rapanract B r{eHT-
pa.irouoft o6racru Arrcxa Coruqa, vx paBMepbr cocraBJrflJrr{ o6rrquo 60 X 80".
Hanz6ponxa Marr'rtrrnr,Ix no,nefi [poBoAr4Jrac], rryreM perr4crpar{r4r{ JryrreBr,Ix
cxopocrefi y BocrorrHoro rz BarraAlroro KpaeB Conuqa c noMotr{bro HacaAHI4,
coc:ro.sqefi ua rroJr.rrporlrAa ra {aaorofi rrJracrr4ur(ra }u|4. PaccnoflHtre Me}(Ay
ooceAl.rrrMrr paBpeBaMr4 6pa.irocr raxr4trr, .rro6rr ue 6rr.rro cxBalr{Hocrl{.

Ha6rrcgeuu.fl Harrl4r'rarucr,? HaH trpaBl4Jro, B yrperrHlle qacbr, B AlIr{ c xopo-
mr{Mrr uao6pax(eHu.suu Conuqa, HorAa Apo}naHrr-rr r(pa.rr coJruerrHoro Ar{cfia
6r,rrra oxono 1". Tar Hax ua6;rrogerutr Belrucb B TerreHrze HecxoJrbr(Izx qacoB,
To oareBrrAuo, Ba ero BpeMfl ycJroBrifl na6nro4eurzft necHo.irr,xo MeH-rrJrzcb. 9arqe
Bcero Harlecrao rzao6parxeHr{.rr yxyArrraJrocr, z Berr{sI4Ha Apo}r{aul{.rr yBerrzquBa-
Jracb B 6onee rrooAHr{e .racbr Ha6nroAennfi. Ec.uu 4poxaurza raao6pa}fieHrr.fl
Corrlr1a cralroBrrJrzcb cilcreMarusecxr4 6onrure 2", To ranue Ha6rrroAeHu.s Mr,r
He trpr4Hr{MaJrr{ Bo B}rr,rMaHr{e. Bcero Arfl usyqeHrl.s Mbr rrcrroJrbsoBaJrr{ BoceMb
aauucefi, BblrroJllreHubrx B JrI4rrvI4 ),,5250 A, rzAse BailprcuB rruHriu 1,5233 A.
flo arrzrr Barruc.trM 6r,rnu uocrpoeur,r Kaprbr pacilpeAeJreHr{.s r{arHtr{THbrx rroJreft
B uayqaeMbrx yqacrxax lra [oBepx]roctz Connqa.

5 I,I3B. HpbrMcHoli o6cepDaropr.ril, r. LX ,1,29
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Puc. t. Itonr,rg oprrrrrlraJrr,Ebrx Baulacel'r rrarrr4Tlroro floJrfl Ir -flprocrln B Jlr.rnr.{rr i,5250 A
uepee o6racrB B qeErpe 4rcxa Coluqa

Ha pzc. I rocnpouaBeAeHbr troryqeHubre trpr{ Havryqrul4x Iirao6paa{e}Ira.flx
oplrrurraJlrHbre Ba[rdcr4 l,raruuri{oro rroJLrI I4 .flpr(ocrrr B ilurnu 1.,5250 cepea
o6.nacm B r{enrpe Ar4cr(a Cornqa. ILs pmc. t nuguo, rrro xax MarHr4rnoe rrofle,
TaI( U.flpKOCTT, trOHa3r,rBarOT oJlyKTyarlrrrr, trOflylxuprrHa nl4noB KOTOpr,Ix OKOJTO

onHofi cer(yHAbr 4yrr.r. B o6qelr xoA .rrpHocrr,r 6rr4Bno coorBercrByer xoAy Mar-
IIUTTTOTO trOJr.fI, XOT.g B OTAeJrr,Hr,rX MeCTaX UO4O6r.re B paonpeAeiler.fiLt r{arHllrT-
Horo troJrrl u .flpnocrrr Hapymaerca. flpir eroM cB.flBr, Melr{Ay .rrpr(ocrt,Io u rroJreM
cTarroBllrc-rl 6o.nee recnoir giln 6onr,mzx nolefi. 3ro coorsercrBrre MeEiAy pac-
trpeAeJrerllleM .flpl(ocTt4 I{ r{arrrr4Trrofo troJr.fl fi3yqailocb Bo r{Horrzx pa6oTax, E
uogpo6urrfi o6aop err4x rrccJreAonaurafi 4au n [25J. .(anee, r4B pl{c. I nzgno, uro
Marr{IaTHoe rroJre, oHorrrypr4Barorqee Hpyrruyro aueftny, pacrraAaerc.rr rra r\reJrHue
y3eJlr(tr. Itax raasecrHo, r(pynHr,re yBeJrRr{ MarHurHoro rrotrrrr Llil:?t .flpr(ocrlr
o6paayro:r cerr(y c xapaxrepur,r^,r paaMepoM onoJro 40' [25]. Itpoue roro, raa

pfr.c. 1, cJleAyer, qro BeJrrzqr4lra Hanp.fllr{e}rHocrrl Marr.rr4rHoro rroJr.rr B y3eJrRax
paBMepoM or(oJro l" coctaailner Bcero HecroJrbmo Aec.flTnoB raycc.

,(rn oupegeJrer.rrrn paaMepoB rrarurrrubrx oJreMeHToB r{r,r rlaMep.sJrTt rzx troJry-
rulrplrlrbr. OxaBarocr, arro cpeAur{ft aanemenHufi paauep ]vrarHtrrrHbrx eJIeMeHroB
paBerr 2",5, lro Jrldrnb He3Haqr4TeJrr,uo 6o.nrme cpeAHero pa3Mepa MarHrITHbrx
BJreMeHroB? troryqeuHoro s [26].

tr{cno:rr,aya fiaprbr Marurrrrroro rroJr.s, Mbr trocrpolrJrt4 cyMMapuyrc rr{cro-
rpaMMy qacrorr,r Bcrpeqaer\[ocrrr MaI(cEMaJrr,Hbrx Hatrp.rr]r(eHHocreft tro BceM
BarrrIcEM B xoJrMax MarHtrruoro noJl-a. ft,rcrorpalrua rro lrsMepenrzffM B Jrr{rrI4II
?',5250 rpr{BeAer{a s ra6il. t.

B ra6.n. t aaueceur,r Harrpfl?r{euHocrrt Marulrruoro troJl.fl, trpeBbrmalorqfie
myM MarHurorpa{a, xoropr,rfi SarrrrcbrBaJrctr r.prn BhrHrrcqel1HoM Hatrp.E}r(eHrru
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Ea sJreKrpootrrllqecHor{ MoAyJr.Erope. flpocltorp AaHHbIx ta6.[. 7 tror(asblBaer,
qTO BEJII{'II4HA }IAHOU]VIAJIbH];IX HAIIP.fI}I{EHHOCTEfi HAXOp.frTC'T B IIPEAEJIAX OT

HecKoJrbnr4x Ao 160 Ic. O4naHo B troAaBJlflroq,eM 6orbrrrllHcrBe cryrlaeB Bcrpe-
qarorc.fl MarHrdrHbre eJrei\{eHT6r c Hatrp.fiffieHHocft,ro MeHbrrre 20 Ic. Maruutur,re
yseJrKr4 C Hatrp.s)fieHHocrf,Io 6o,nlrne 100 Ic Bcrpeqalorcs Jrrrlub B peAKrrx
cJIyqa.sx.

B ra6.u. 2 upune4eubr AaHrrbre o alacrore BcrpeqaeMocrrr Mancr{MaJrbubrx
Harrp.flE{er{Hocrefi B SJreMeHTax MarHrrrHoro troJrfi rro r{SMepeHI{.frM B lrvrfrvrfr

13,l5*
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Pnc. 2. SasI4cuI,IocrL MerfiAy rrpoAoJrbrrrrMlr MarurrrrbrMr{ rroJr.rlMlr, rrBMepeHEbIMr,r B Jrrrlrrrgx
x"5250 L,I5233 A
1 eI. B 1,5233 panua 1,2 Ic, 1 eI. s 1'5250 - 0,8 fc

)v5233. Cpanuznar pactrpeAeJreHrr.rr B ra6r. 1" u 2, Bttqvrrr-, qro BeJ-rrrsuHa
Ha]Ipfl)HeHlrocreft MarHurHoro rroJr-rr B ltur]F-rttw f5233 crrcreMarr,ruecHu 6oilbnle,
seM B rrlHl,t a )v5250. H az6ol rnrafi H a6 JrroAaeMarl H arrp.Elr{eHHo crb MarHrlrrrro ro
troJr.s B trvtutrt:z 1,5233 flpeBbrl]raer 500 Ic. 3anrerzlr, qro paaflrtqrre B Hanpfl)r{en-
riocr-rrx MafHr4rr{oro rroJr.s, r,rsMepeHuoro B Jrr{Hrr.flx ?,"5250 fi. },"5233,6rrno o6na-
py)flerro paHee B 17 ,27 -29J. Arropn l7 ,221 o6rscusror aro paarraqr{e B BeJrrit-
qr4Hax Harrp.tr)r{eHHocrefi recHofi aaszcr4r,rocTbro {opMr,r uposunn JIrL]F.Ltr },,5250
or TeMtreparyprr. OguaHo 6oree noApo6Hoe uccJreAoBaHrze BaBr4crrMocreft Melr{Ay

IeIT4qI,IHaMI4 I{alp.rl}fieuuoCreft MaIIrIaTHoro IIOJI.TT Iro MHorrrM Apyrr{M Jrfr:,:.frrru
[30] uoxaeaJlo, qro anarornrrHoe paBilt4qve rrMeercfi Me]r{Ay }ratrpflE{eHHocr.flMu
I[ B Apyrr{x Jru}ltrlfix a ux npvttfiHa oHoHrraTeJrbHo He Bbr.EcHe}ra.

Ha pzc. 2 upune4en rrptrMep colocraBJlerrra.s MarHr.{rur,rx troJrefi, IrBMepeH-
Hbrx B lr:urvrnx 1,5250 vtX5233. Har nu4rau, cyqecrByer recHa.rr KoppeJr.flr{r.r.E
Me)fiAy pacrrpeAeJreul4elr Marrrr4rrroro troJr.fi B Aaurrbrx Jrurmflx. Haupaxenuoctr
Marutrruoro troJr.s B Jrtt:r,mu 1"5233 B cpeArreM n 2,6 paaa 6olrue, qeM B JrrrHrrtr
l,5250..VcpeAEeHHoe rro.rpeM'Harrrr4M Barruc.sM? orrrolreHrre Harrp.fl)r{enr{ocrefi
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Puc. 3. Itouu.s opfirtrraJrbulrx Barrflceft MarrrrlTrroro rIoJrE Ir flprtocrrr B Jrlrur{r,r 15250 A, se-
pe3 ar(TrrBrryro o6flacrb B6ilLr3r,r qeETpaJlbuoro MepllAI'IaEa

B AaHHbIx J-u]f.ufl.x oI(aBaJIOCb paBHbII\{ 2,8, Uro 6iluAXo K BeJIIlIqIIHe, HafiAeHHOfi

B 1271.
Ecnu upeguoJrox{r{Tb, qro Marrrrrrorpa{rlqecxue I4IBMepeHIrE MaruurHoro

uoJrfl B 1finurtrz. 1,5233 Aaror Bepuyro BeJrtrrqrrHy r{arlpfl}r{elrHocrtl, To B aroM cJry-
qae HatrpflHteuIlocTtr{, ItBMepeHHbIe B JIII:nLIr },5250, I{y}I{Ho yBelru.lI,ITL B 2'B
pasa, flocfioJrbr(y rrprr otrpeAerreufirt BerIrrrl4Hbr cpeAHero. paaMepa Marurrrrrrlx
aJreMerrroB Mr,r He BBoArrJrId trolrpaBon Ba pasr{r,ITl4e [3o6pa]HeHuf CorHI{a Ha
q,eJlu Cner(Tpor'paSa, Ba BJIII.flIII{e paCCe.fiHHOIo cBeTa II T.4., TO eCTeCTBeHHO

IIOJIATATb, IITO IIOJIYqEHHA.fl HA}IU BETI4StrIHA CPEAHEIO PASMEPA MAIHIITHbIX

aJleMerrroB B orrpeAeJreuuoft Mepe BaBblrrrerla. floarouy c yqeroM ToJrbr(o qro

cI(aBaHHoro cJreAye.r. olHuAaTb, qTo [pI4BeAeHHr,re B Ta6L l ra 2 uanpxEterrHocTu
MATHI{THOTO IIOJ].fl SAHII}I{EHbI.

FIaxoueq, ocraHoBr{Mcfl r(parxo Ha cotrocraBJreIrI{Ir MarIrI{T}Ir,rx troJreft
B aKTT4BHbIX r{ HeBOsN[yqeHHbrX O6nact.sx Ha corHqe.

Ha puc. 3 npunegeurr upo{u.irz paspesoB tvrafu\rr}rbrx uoJreft 14 flpxocreft,
trBMepeHHr,Ix B JlrrErrll )\5250 B aHrr4Br{oft o6racrr.{.

lla cpannenvrl puc. L uZ nuguo? qro upl4 rrpanrvqecxll oAIzHaI(oBbIx paBMe-

pax MaTHIITIIbIX SJIeMeHTOB BeII4rrIIHa HaUp.II?I{eHIIOCTI{ MarI{r.4TIrOIO trOJI.fl B
ixr[subrx o6.nacr.sx BaMerHo 6o,nrme, qeM B rreBoBMyIqeHIrbIx. Dro xopomo
corJracyercfl c Harrr[]\{[ 6oree parrulrMr,r r{BMepeHr{flMrr MafHIiITH},Ix lroJreft B

r33



anrrrBubrx o6nacr.ax [31]. Xors arrr rraruepenurr trpoBoAfrIrvtcb c orHocLITeJIBHo
rrrrsnrrM paBperueHrleu (2,7 

" 
9"); oAlraxo B orAeJlbrrbrx lrecrax BHe IrflTeIr Ir

trop r{BMepfieM},re B Jruurlrt ?',5250 trpoloJlr,Hr,re MarHrrrHbre rloJrfl AocrlllraJrtr
300-400 fc.

llram, troABeAeM IITorr4.
t. B 6o,trur{HcrBe cryqaeB fi BMepeHrrafl Harrp.f,)fleHHocrr, rroJI.E B MarrrtrrHbrx

aJreMeHrax He rrpeBbrlrraer 20-25 Tc.
2, B pegxux cJryqa.flx BcrpeTralorcfl BJTeMeHTbI Marllnrnoro uoJlg c Harrpfi-

lxer{Hocrbro 6onrure 500 fc.
3. HaupxnieuHocrL, MarHr{rHoro rIoJr.rI Bo {roxry.nax B cpeAHeM 6onrme,

qeM B r-reBoBMyn{ennlrx o6ract.sx.
B eaxnro.reHrle aBrop Bbrpalnaer rny6oxyro 6,raro4apnocrb ar(aAeMlrr(y

A. E. Ceseprrolry Ba IIeHHbre ynaBallr{rr.

Hox6pr 1"977 r. 
,,
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MOAEJTb OJTOKHyJTA HA ypoBHE XPOMOCOEPbT
u rrEpExoAHOIO CnOfl I4 EE I{SMEHEHIIE

C PASBITTTIEN{ OJIOKT(YJIA

C. A. Eapanoncnlrii, H. H. Crenarsu

B peayrsraTe colocraB"Tre}{rr-E aArr.rrccr.rfi (uonHyroe B Jrr,rHrrrr]i Ha, K ca II, 1,284 a
Fe XV, 1625 .\ NIg X, rn rirxocrrroii rerrreparypr,r pari{or,r3nyqenrrn nal,g,tcM r,r rrargr.rr-
Eoro rloroIta or rpyllll rlflTeII R otux {lonnyJlax rioJryqeuo, qro AJ]fl crtomorturrx {.roxxy,;roncyqecrByeT cBfl3rr r{ex[y rISJryqefiIlerr B JIr4HI,Ifix, o6paayrorqnxcrr Ha paaJrrrqrrbrx ypoBlrflx
n aruoc([epe colrr4a. A rnrenno: c p.cro]r ,rll*ocrr.l {roHnyna ,nu ypoora xpouoc{eprr
(K ca II) pacrer cro alri.rccrrfl s uv-rflHrr-ax, o6paayrcrqr,r*a" o ,rap"rogoo* aroa ,, 

" ,,opo-
rre, a rar()He pa[fio]'Isryrrenr,rc 1,9,1 ctrl. /{tn 6ypro pasrr.rnaror{r.txcr {.noxxy.iron ranoii css-
3I4 EET.

,{rr cnonoiinu-r rfronnyror paarlort flpfiocrr'r r]oJryqeHLr ]roAcrJrrr (xog reyrieparypm
rr rrJrorlrocrra c nrrcoroit). Xapaxrepurrlr AJIfl lrlrr flBJrrrerca HaJrrrqrre nougeucarlyrt B Bepx-
ErrxcJrofix xpolroc{epr,r r{ B fiepcxoArroilr c,rroe. ]4n.rcncrlnnocr,r,r ]Irn UV-lurlrft, uurrrr"rrir-
Irbre Ea ocrroDe etl'rx rtoge;rcill, yAoBJrerBollItreJIrrrro corJracyrorc.s c oArroBper{ernrrlrtr na6:rro-
Aerrfirilrl{ rrauui'i r cnoxoiinr.rx tf.tonnytax. fIpr,r paanr.nr.ru {ronxyra c yBeflr.rqegrrergrlxlio-
ctu r Flononlrlracrc-s Terrlleparylla Ira BCex ypoBHrIx xpolroctleptr Connrla rr yBeJrlrrrlBaercfi
ItoJrr,rqecTtso Beir[e0TBa B nOHACHCarul,sx.

A MODEI, OF THE PI,AGE ON THE LEVEI, OIT THE CHRONIOSPI{ERE ANI)
TRANSITION ItEGToN r\ND ITS ALTEItATTONS wlrll TIIE DEVELOPNIENT olr
THE PLAGE, by E.A. Baranousky and Jy'. N. srepanyarz.- As aresult of cornparison
of the plage emission in tirc lines IIo, K ca II, Ire XV x284,\,Ig x x,62b, brightness tem_
perature of raclio ernission of fr 9.1 cm and the magnetic flux oI srurspot gr.oups of plages a
conclusion rvas rnade that threre cxists lor the quiet plagcs a 

"orrrru"i,io, 
bctween ernission

of lines that are formed ou tlifforent levols o{ solar atmospherc. Namcly, the emission of
UV-lines that ar:e fot'tnecl in thc trausltion region anr[ colona, anc[ rarlio emission on ],g.1 cm
are growing as brightlcss oI the plagc on chrornospherio level (Ho) grows. Ther.e are no
such connection lor thc r:apidlv grorving plagcs.

The motlels wcre roceivecl (a nrn of temperatur'(, and clcnsity rvith hight) for l,he pla-
ges of diflerent hr:ightncss. They alc chalacterizcd by the pleselce of condelsal,ioni in
the upper levels oI l,he cltrornosphere ancl in thc trarrsition region. The intensities oI I{o
and UV-lines, calculatcd on the basis of these moileis, ar.e in satislactory agreement with
tlie simultancous obselvations of the iirres in the quiet plagcs. By the development of theplage with the increaso of brightness rln Ho thc temperature is grorving on all the levels
of the chromosphere]and the amount of maticr in ihe condensations is extending.

Hero.ropr,re Botrpocbr, cB.rrBarrH.re c trocrpoeHr.rer{ r{oAeJrlr xpoMoc+epbr r{aA
aHTr{BHoft o6.rracrr,ro,. paccr{arpr{BaJrrdcb an,ropalrra s [], Z]. n ,r""tplOorul'
trapaMerpbr r,roAeJrr4 (r'enurepa,rypa rr trJroruocir,) oupe4eJr.sJrrrcb [o BeJrr4sr4ge
Dtvlltccnl4 B Jll4rrl4sx I{o Ia K Ca iI. B qacruoc:ru, 6uJlo uoryareHo, qTo trIorHoorb
a xpon'roc{epe }ra Bbrcore o6paBoBaHrd.rr r{eHrpo*^Jrr4Hrdfi rionK c" IiA;; p;;:
ilTnsHErx t[noxxy.rroe [{oir{eT orJrr.rqarr,c.s na i-2 ropr4ou.

135



B [3] uponeAeHo usyqeHr4e crpynrypr,r xporroc$_epbI B aHrI4BHofi o6nacT'r,r uo

gaOrronior.r*[ Ha <Caniore-4> no4opoguux ;rrrauufi LottT'g (nourypr,t Ir er(B,IBa-

JleHTlrr,re mupranrr) ra UV-.UuuUft uefirpa.nr,lII;Ix U I{oHIaSoBaIIEbIx SJIeMeHToB

( grnras areurur,re mr,rPuur,r).' 
An" rrloAelefi $;roxxyna tt-31 xapar(repHo I.IaJrI4qI{e HoIrAeIrcaIII4I{ B Bepx-

nefi xpouoc{epe.
B qanuofi Lraruu Mbr rrpoAoJr*{aeN{ flByqeril{e xporlo,a{?qo, HaA aHrI4BHotr

o6racruro. Ilpouognrcx pacqerbr, arraJrorI4tIIIbIe It-3]. Flonrru .flBJl.flercfl:

t) ucno;rr,ao"urrr. oAIloBpeMeIlHr'Ix ua6;rIogennfi Ho, f( u UV'lnnufi;
ii 

";;;;;;rr; 
6orrn uur.o*rr o6racrerli cornequofi aruocdrepu (ne pexoAI{bIft cxofr-

l nopo"u;; 3) oqeuna sBoJrrorIr4or-rublx IlBx[eIIenrafi s N{oAeJrrr Sloxnyna.
,{lrx uocrpoeHr4fl MoAeJrr,r qrror,*yoru IILI [CIIOJIbSye]I KlloNIe illlr]-uvi HG,

3r{r,rccraorrrrbrc Jrrdrrr{lr n ylr,rpa(luorerosofi o6racTll cner(Tpa Lp I{ JrI{HI{I{

uefirpanr,rrtrx rr r4oHr43oBaHlI6Ix DJrei\reHroR (C, N, O, Si, NIg' Fc)'

1. O noalro)nHooTrr rrocTpoeHr,r.fl e4unoft MOAeJIII tBlonny;ra
rra ypoBHe xpouoc{tepr,r I'I HopoHr,r

TaH Han JMu111U N,rHorortpaTlro I4Orrr{soBaIIHLIX aToN{on o6paayroTcfl BI;IlIe

xpolroc$eprr - n fiepexoArrorr cJroe I{ B ltopoue, to rreo6xoAl4M0 CHaqajla

ybearria" B 11aruquu cBrrs;17 xre,{iAy r4BJryqerrrrfrlrr/r c paB.[r4rrrr],rx yponneii.

bcr, ,re r4'MeHerrrre flpnocTrr r[toxny"ua B I{opoHe nporrcroArrr I]e,aBr4cl4r[o oT

I,r3r{eHerrr4.E.trp11ocrrr u ipoonoaqrupe, ro IIer ctrIbrc'rra roBopl{rr, o6 o6rqefi r{oAeJlrl

r4 ee r4BN,reHeIIuu co BpeD{eHeNI.'B-arort crryqae HaAo fiByqatr {raalrueCltlle yCJIO-

Br{fl OTAeJILHO B r(opolle I4 B Xpolroc{epc'
llpu paccnoTpeHr4r4 aToro BorrpoCa [IbI oIIupaJII{cb I a AaHIIbIe [4] u uelre-

peElr.fr ilrafr.rtr{rHr,rx rroJrefi frflreH o }tpotntcxoft acrposl^tI4qecHoft o6cepnatopran'
' 

Aos HalrrAoro lIr{.8 rrepr{oAa r4ro}rE - oxtn6pr 7972 r. AJIfl Bcex {.nonHy-
JIOB, CyqeCTBOBaBtxl4x B ATO Bpel{fl I{a AIICKe, 6r,rnU Onpe4e"rleHLI CJIeAyIOU{I4e

BeJIIIuI4HLI.
1. llo clenrporeJrr.rorparrNraNr n 2,9,1 cnr ras [4] flpnocrlrafl reA{nepar}pa 7e

n e4rzur.rqax 5000 K.
i,. no' crenrporpar{rrarr - B JrrdHr{tr{ I( Ca II l4l xloqllocrb {tlonxyla

M : i;" ^s,prr, 
rAe i*.o - .flpliocrb B ycJIoBHtIx eAl'Irlrrqax, SO, - nJrolnaAr'

B COTH-gX M.A.[.
3. llo clleltrporeJrr{orpaMrlarl, IloryseHllbll\[ Ha OSO-7 B rrrttrutt Fe XV

XZAZ',ti-tiZI,rin"ronul,i"u"op*,o.ro,p,o',yrrrra B ycrroBrlbrx egrauzqax 126n.
-- i'. no ,udragarrrn,u n HpnucHofi o6ceBnaroprzl{ MarIIIarIIbIft roro6 or

rpytrfl u.flrelr AaHIIoro S,noHy;r;ria^2H : X'Ef;'Si, rge Hi - Irarp'rl]KeHllocrb

B qelrrpe rrflrHa u "orrrri 
,uy"c, Si - nJrol{aAb n'lrlra (aa e4r'ruuqy rrJroqa^ld

rrpr*rrorurocr 150 nB. cen Ayrr{). cynrlrraponaHile rrpoBoAI4J'rocE, no BceNI rLEr-

Har\{ rpylnbl.
Bc-e"uayueuHr,re r{aMr4 rf.nonnynrr N{oiIiHo paa6urr na 3 ri;nacca IIo \tx 3Bo-

JIrOqr{oHHr;rM xapar(repr{crr*uor. It_I Hru-""y l\IbI oTHOCI4I\r CuOnofinrte snonny'nr'r

"""it 
u cpeqneft ipr*orr, a H*_q I(, 6ee nsrelr ra cra6o 

^felr-flIoq,uecfl;; ;p;*;"il (uoulrocru r[roHrtyra-M ]\telrrlercrl He 6oree alerl Ha 30 % aa BpeMfl

trpoxoinAeril4,E qerrrpaJrsirofi eorrbr Co,,ttqa +60'):_Ito II Hrraccy orHoc,Irc'
tbnoHxvurr c nrtnainu, .rIpI{I4e B JrI{HI'IrIx Ho rz I(,, 

^ Io y3-Jro l{eI{'EIoIqI{ec'E

;;;;;;;^, t.l,t i )11 nrerrsrorc.E NIelIee sert Ha 3'0%). III rtracc -- 6ypno

paSBuBaroqwecfi u oqeHb cr4Jrt,Hble s.nonHy.nrr c 6olutlartll (uynryalll4-s1\{I{

fipl(ocrl,I I4JITI MaII{I4TIIOTO rtoroHa'^ 
AjIfi HalrrAot o HJracca snoHHy_,nOn CrpoI,IJI14CE, saArrcl'Ir{ocrrr cJreAvIotr{I4x

,r*'- io )'M, Irrn- l[, >H - M. Be'nR'ruua )11 rre ror(a,blBaer

a*i'rur,o-rr6ylu "yore"tsen,ofi 
cB-fl'u c-lVl xav' 4na II, ra,. rr /trJl'a III xlacca

fi;"Ity;;;.-"d;u'"'nnotrm Ts - M u ['u 7 '&1 cyqecrnylor AJITI croltofiHblx

ffi;il;;", (*ru"roii r lr)- ila .p^,.. 1,-ai 6 npu'o1rtrcrr lzaa. - M u Tn - llf
n;rq SlonHy,nos I u II x;racca. Itant4aa roqHa coorBercrByer cpeAHI4II\[ SHaqe-

{36



o
a

'a

o

aa aaa aaaa o

aa

aaaraaaaaaa o a

aa
..C... . . .

lruu

/280

J20

80

Lt"fooo'{ /00 //

'-o

/00 ?l 
,

npxocrnoii te Mrrepary-

r{errrpaJrb-

I rs^ c ]l[.
(lasrr po-
cryqaflx

Plc. 1 . SasncrMocrr DMr.rccrar.r (fnonxyroa B rruur{r{ Fe Xy 1"2g4 (a\ n
p6r paAr,rorrBJryqenr.rfi rra BoJrHe g,t cru (6) or Morquocrr{ {nonxyli'

Irr4rrr{ rapar4erpoB AJtfl \fiam AHefi npoxo}riAerrr.lfl {,nortrry;na .repes
rlyrc rracrrr Arrclia Conuqa.

_- ,4rr axrrzBrrrrrx {r.rroxHy;ron HJracca III uer clrrlu nerruuun I,n a
X{r,r uccre4oBaJr,[ orAeJrr,Ho BaB?rcr4Mocrll f zs+ - ]ll a Io - M gnn
cra lll[, cnaAa M m gnn r,tor\,teHroB ltancuuyona M. Bo Bcex DTrzx
HoppeJr.squ.s oqe}Ib HUBr(a.

- 3ATE,U MbI-PACCMOTPE4IT USIIEIIEHUE M, f ZAq, Tg NO AHffllT AJIfl CIIJIBEBIX
{nonxylron III rpynurr. Ha {one 6orrnroro pa-aroo6paar, ,r*.rrerfr.s. orux
BeruquH co BpeMelIeM MoErHo BaMerrrrb Her(oropbre naz6onee qacro Bcrpe-qaroquec.f, oco6eHuocru. floHaxem ux Ha trpuMepe AByx S,roxmyron(pnc. 2, a, 6). BeprrrraJrbHaff rrepra, npoxollflqa" n"p", ace rpa{irr, 6oor-
BeTCTtsyer MoMeHTy trpoxorfiAeHza $ronnyJra qepes qerrrpaJrbHr,rft lrepraArar.
[Pflnrre [oHaBbrBaror rrBMeHeHrre orAeJrbHErx Br.lAOB UAJryqeHIA.s {.irOXXyUa.Ha pzc' 2, a xapartr,epHBrM .fiBJrflerc.s cJreAyroqee.', IIo uepd pocra MarHurrroro
rroror(a anrznuofi o6nacrz Moqrrocrb {;roxnyra pacrer, rro trepeA TeM, fialt
)-[1 4ocrzraer Mar(crrMyua, r[roxnyJr B K "ca Ii uepecraer pacrrr r[Jrtr ra-
}I(e ylreHBmaercfl. flpz yueruueHzu IJotrs. M ollrrb yne.rrzuunierc.s. Mouen-
TaM yBeJrfiqeHu.fl MO(HOCTZ snoHxyta (a Morr(er 6rrrr, mouenrau nar6oJr6mr4x
rr8MerreHuft Maruurlroro troJrfl Bo apemenz) coorRercrBye? cilaA uHreHcuBrrocr4
aa L2B4 A). Paguozgryqe'tre na ig,l cu rpy6o oorroprer ibg Kprnoft ).r.1.

B c.rryuae, HorAa n axrzsHofi o6racrra Eer trrrrer{ u MarrrurHbrfi uoron qeJru-
r(oM oupeAelrrercfl. dr.roxxyroru (pwc. 2,6), naprzna HaqecrBeHHo raHa.E ,r(o
AJr.fl_r(pl{Bbrx ?s n rren, a r(pr4Barr M apean rrMeeT oAIrH IraHcrMyM.

B 4pyrrx cryqaflx r(aprrrrra 6rrsaer 60nee croxnoft, uo ee xapar(repHbre
[ep",tr qacro troBropflrorcfi. Momno BraAerb, rrro MaKcr(MaJrbHoMy rpaArlegTy
-If1 (I{eBaBI,IcuI:luo or ero auaxa) 4oorBercrByer rroJro}fitrtensurrft Bct;r.ecx M.u oTpfiuareururrfi BctrJrecK 12sa. ItonzsecrBeErrhre coorrrotrreHlrff npu groM,
fiar( y)fie roBoplrJrocb Bbrrle, Moryr 6blru camrrrru paanoo6pasHbrMu.
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Pne. 2. llgMeueul4e eMI{ccIItr {noxryua
B JrtrErIE Fe Xy L284, aprocruofi relt-
treparyprr Ea BoJIEe.9,l cu, MarrtrTnoro tro-
roRa E MOtr{EoCrLI lpJIORHyJra C paaBurEeM

{nonnyua
IIo ocn aocqucc - EHu ua6troAenug, o - tluorryn
crrETHaMr{, 6 - i[roHfiyil 6eg ns,en
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Cnagaurloe BAecb cBr4AereJrr,crByer o rolf, qro uplr paBBLrrl4r4 aHr:ranuoft o6-
Jracrrr 6onee cyqecrBeHHyro poJrs urpaer rraMeHeur4e lrarHr4rrloro loJrfl Bo Bpe-

uenz (a cJreAoBareirE,r-ror e,[er(Tpuqecxue ronra), a He BeJrnqulla ]IarHr{rHoro
uo;ra. It raHoMy BbIBoAy orllocldreJllno {,orocoepbl 14 xpol\Ioccfeprr aBropEI rpl4-
rrrJrrr B [5J. CuHxpoHHoe r{Bl{errEHua.f2sam M t'oeop]ar o BJIr4tIIrEu erllx rol{oB
tr{ B r(opoHe.

Ha oCuOearIUU I4ayqeHlrn {nOnHy;ron, o6paayloqlaxofl IIa paBHI;Ix Bblcorax
n atlroCrlepe Co,nirqa, B paaHlrx AI,IalaBoI{ax [)HepII4I4, ]IbI npI4xoA]IM It BbIBoAy,
qro Ar.s cuoHofinrrx t!,noxxy.uoe 6ea u.arer'r u c ue6olrIrIrrNIE trtrrllallrr N{o}IiHo

roBoprrrb o trocrpoeHulr el\utroft rIoAeJrIr, oxBarhrBaloqeft xponroc{epy r,r Io-
porry. 4,rm ranui duorxynon cytr{ecrByer oAHoBHaqHan (n ripe[eaax-9yy!o5
IraiuLpeuna) cu-rau 

^text4y 
rranyqerrzert s I( Ca II, "rrrrlrrrlt Fe XV X 284,15 A

rr B paA\touaryqeHlrl4 S-rtorruouenrr,r Ha BoJrHe 1,9,1 cl'r.

!,.rx apnux, 6ypuo paBBr4Barorqraxca $nonHyJroB Her IioruqecrBenuofi cs.sau
Melr(Ay r4aryqer.ruelr n xpouoctfepe ]I ItOpone. Xot.s Bo ]IHoll4x CJIyIIafIx pea-

Koe rdar{eHeHrre r,rarrrrrrHoro rroJr.rl Ha ypoBr're Soroc{eprr coflpoBo]r{Aaerc.E I43-

MeEeIIII.EMI4 B LIBJIyqeHIII{ Ha ypoBue xpouoc$epbl tr I(opoHIi, IIo Ta(I{e uBMe-

HeHufl He .rrBJrflrorca ycroftuunrruu. IlocrpoeHrre e4rauoft r,IoAeJrrr rax[Ix {nox-
r(yJroB sarpyAHr{reJlbHo.

Vlcxogx rtB aroro, B AaJrbHefiueM Mbr 6ygeu paccqnr],rBarb r{oAeJrI{ roJIbI{o
gnl cuOrOftnrrx {tOHxy.uon, ,(.lrn aT6ro HJIaCCa CyqecTByeT TaI{}He qeTrta.E

BaBI{cI{Mocrb Me,+iAy r4aryqenueM B JrlrHtr{flx C II, N III, O VI , Mg X ra ap--

r(ocrbro 1g*. Ha pwc. 6 nor{aBarra ara BaBucrlMocrr, AJIfl Irexoroprlx JIIlIrr{r4

(cn. urairte).

2. IlocrpoeHrre MoAerrrr duonxl'ra

flna uoctpoeHl,rfl MoAeJrId drronnyra Ha ypoBHe xpouoc{eprr E llluliriHero
(6onee xo;ro4uoro) yrracrna uepexoAHoro cJrofl Mr,I pacclrarptrBaeM rIrIHtzIo
BoAopoAa Ha u UV-.nr4rrr{r{ HeftTpaJlbHhrx, r4oHuBoBa}Iubrx Iz ABa)r{Abr rroultSo-
Banr{brx aJreMer.IroB (C I, C II, C III, N I, N II, O I, O III, Si I, Si II,
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Si III). I(aH uonasarr,r B6rrrr4crerrr4rr, ornoureulrc Hpr{ocrefr n FIo t4 B Jrl4rurrrx
UV 4onorr,Iro ctr{.rrrrrro BaBr4cl{r or rrJrorHocrr{ rlerqecrBa rex cJroen (repxuna
,rlronroc{repa), rlte o6paeyrorca CoorBercrByIoqI4e ,Irl,1,Ltt4trt. C,,reAosareJILIro,
cpaBlrl4Ba.E Teoperr4qecxr4e Brraarerruf BTprx orrroruenraft c la6.rro4aer\{rru\Jl4, tr{I;r

I4l{eeNI BO3MO}I{FrOCTb CAeJraTE, BbIBO/{br O Be.Xtrsr4rre IJIOT}rOCTI4.

,I{.na onpe4eJrer{r.Ifl [rrorrrocrr,r B ur4inrrer{ yqacrfie nepexoAHoro cJro.fl i\rbr r4c-
rroJIbBoBaJrI{ trutttu C III X977 u }u1176. OruoureHr4e lrrrrerrcr4Br.rocreit DTr4x

nuumit BaBrrcr4r or rrJrorr{ocrr,r cpeArr [6].
Taxrzrr o6paaolr, n 4arrrrofi pa6ore Mr,r onpeAeJr-fler'r rrJrorHocrr, cnoco6ou,

orJrr4rrrrbrxr or rrpr4MerrfleMofo e l1 , 2), Oupe4enerrue rJrorrrocrrlr no ;rrarrusrr UV
flRJrtlercfl It rolly iiie 6o,;ree roalrlblr\{, TaH ItaH r4}IterlcrIBHocrl DTIzx "urznrali upo-
nopullorraJI 6rra nB aApary a Jrer{Tpounofi nnor:rr oc'r'r4.

Ousra.recnrae yc.[oBrrn n 6onee nrrcorrofr (ropnueii) qacrr4 trepexoAnoro cJrofl
HapiAeHbI rro Jrr.rrrr/rfli\r O IY, O V, O VI ra N J.V.

,(;ur uocrpoen:r,fl rro4erefi r,rr{ rrpr4rrerrr4Jrr4 r{ero/l upo6 z onru6ori, r:. e.
paccqr{TtJBaJru reoperr{qecxTre IJeJrr{{I4Irbr 4rR 6o;rr,uloro I{oJtl4secrna nrogeneft
c paarlrrrur,Ixrl4 rraparrerpar{r4 rz Barerr or6zpa.nra re rrol(eJrr4, t{oroprne Aalor
I{alrJryarrlee corJracrre reopr4r{ c rra6nro4euttflLlu.

ilIo4e"ur,r BaAarorc.E AByi{fl $yrrxqraarlrr, T(h) w ruy1 (lt), r1e T - re^rnepary-
P&, /?g - IIOJIHa.fl TJIOTIIOCTL BOAOpOAI'IEIX aTOllOB, T. e. hH : fl! * n*,
lz1 - trJrorr{octr, nefirpaJrf,H},Ix aror{oB, z+ - rJrotHocrrr rrporonoa, h, - BbI-
cora (lz : 0 n o6racrra rer{neparyprroro MlrHrrMyua). [rN xaxr4ort r{oAerr{ }ra-
xoAI4Tc-rI aJre(Tpor{rrarr rrJlorHocrr. n,,. lrna aroro paccqr{Tr,rBaercrr r4oHl43aqag
BOAOpOAa, a BHJTaA lteraJrJloB B aJreltrpoHrryro nJrorrrocrb cql4Taerc.fl rroclrofH-
ur,rrr. MeraJrJrr;r, rocraBJr.Eroque oJrer{rpoHbr (Si, NIg, Fe, Ni, Ca, Na, Al),
I4oI'Ir4BoBaIIbr rloqrr4 troJrHocrbro Aalr{e B rreBoBl,ryqennor-r xpouocSepe, rr yBeJrrr-
qerlr4e reMrreparyphr B rrlrlriHI4x c.rro.Ex (h<300 xlr) , rge t\reraJrJrbr Iaror BaMer-
ur,rrt an.ua4, rpaRTaqecHl4 He BJII4fler Ha I4x cocro.slrlre rroHrIBarlI4I/I.. Ha arom
ocl{oBaHI4I4 qIICJTO AJIeItTpOHOB, IlOCTaB.',lrfrer4blX }reTaJrJraMtr, [rbr paccql4Tbl-
BaeM tro gauHrru [71.

trllouraaaqlrx BoAopoAa 14 HaceJrerrHocrb ypoBHefi paccsr.rrbrBarorc.fl rryreM
coBlrecrnoro pe[reHrafl ypanrreuzfi rrepefloca r4 crarltrouapnocrrz. Merog pe-
lrelrlr.rr otrucau n [3J. ,(,nn ar,rqzcreHr4fi ruu 6panu Sofirroncnrzfi npo$n;rr xo-
a{$raqrzenta rorJrorqe}rrr.s, Eo rrapailrerp z :. 6/Avo Bnrroqae.r s ce6s rafi}rio
u IIITapr{OBCKOe ylrr4peHrre eJrer{rpoHaMlr

6 : (?,, -l ?"' * !,^,)14fi,

?ar, Ycr, ?aar - COOTBeTCTByIOT yXII4peHIzK) SJIerilpOlIal\{I4, CO6CrnerInr,rM Aats-
JreHr4eNr r4 B0JTeACTBT{e Saryxa}rrIfl. B ycJlonraax coJrrleqHofi xpolrocsepbr }er
g__?"u, Aaror cpaBnrzlrl,rft Br{JraA AJr.rr n,, : l0r2; }r,, } ?sa,r Aflfl n"] 70t2.
Illtapxoncrtoo yur{pcrrrre rrolraMrr BcerAa trre}rbrne, qerr ymupenr4e oJrer{Tporra-
n[r4; ytrrr4per.rraeM co6cTseHHr,rtr{ AaBrrerrr4er{ rar{Eie r,roxrro npeue6peur,. Ilpaue-
r.IeHlre Sofirroucxoro npo{zua oupaBAario r{ Tear, rrro rxrapnoscxrdfi noHTyp
rpu yul{peHtrI{ sJlerirporrar{r4 B upbrJrbrlx tr4Meer BuA - 7lL)"r. Cparneuue
Itbrrrr4cJrerll'Iblx Blraqellr4ft no Oofirry c ra6nrzqrrbri\,rtr{ Brraqerrlrrr\{rr [Bl noxagbr-
Baer Aocraroqno xoporyro cxoArzilrocrr (pacxoiriAelrrre <. l0%).

Peaynrtarrr ebtqr4c,Irenr.Ifi BaBrlcflT, crllolo roBopfl, or nprzrifrrbrx anaqeuufi
tsepo.flTrIocrIa uos6ynt4eilr.rtt fr. rloHlrBarlr/Il4 eJrer{TporrHbrlr'r yAapoM, a aTu BeJru-
rrr4Hhr Arrr BoAopoAa uBBecrHL,r lre oqeu6 Toglro. Mr,r eeaJrr4 BIraserrr4fl,6rraanue
H reM, Horopbre troJryqeHbr s [9] uo {opuynau r{Jraccr,rqecrofi reoprara. 0rra sna-
seHV.E Bluxe BHaqenrzfi, ronyqellHblx tro rrBaHToBoMexarrl4ttecnzrrr Soplry;ralr.
Snraccz.s B Jrr4uaflx UV (npoue nanufr. C ril ),977 n 1"1176) Br,rsr4cr.nerc.E tro
{opruyre [101

/ (opr.cM-z.c-1.cp-r) : 1,73-70-nA1Xg\ n',.C (T) d,hly",

rAe A. - cogep)r{aHr4e DJreMerrra, f - cu;ra ocqrrJrJrrrropa, I( : ! Aortr
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t/, - rloreHqua.n noa6ylr{Ael{I{.fl B OJIeRTpOI{BOJrbTaX, Ri : niln'o, tli, lla -
qucJlo l[orroB u Bcex aToMoB gJle]terrra s t cM3. .(na pacteragMruccnE B JIIIEUII

C III 1,977, )"1176ucrroJlbsyrorcf peayJlrrarur [6]. Bolee uo4po6uo BLTqIIoJIe-

HI{fi Beilrlql,lurr 1., ouzcaur,r s [3]'

3. Ha6um4arelnurrft Mareprran

,{,ra rocrpoellr{fl nto4enefi {lonrynon HaMu BaflTrI oAHoBpeMeHHbre Ha-

6uro4euua u y.rrrtpa$uoleronofi o6nacrra ua OSO-4 l71l n B lrurvrttx H, ra K
Ca II Ha ABoftrroM ctrenrporenlrorpa{e 6ameunoro coJlHesHoro reJlecxotra
ftprrucxoft acrpo$raazuecrofi o6cepnaropr4LI. Onucaul4e reJIecHorla 4auo n [12J.
TiHoft uarepzin rrNIeJIc.n n.us 10 AHefi Hofl6ps 1967 r. (5-8, 12, 14-18.Xl).
B o6pa6orHy BoIIrJro 20 {norny"uoo, ua6nro4aBmaxcfl Ira Artclte or AByx Ao
ruecrrz guefi.

IIo ctrenrporeJrl,Iorpar{Lranl n y.nr,tpa{uo,reronort o1tacrm AJrfl pac-
cMorperrr.rbrx dtnonxynon 6r,r.ur.r onpeAeJIeHEr rraHcr{x[aJILHbIe r4HTeIIcI{BHocrrI
a apr. crt-?. c-1 . cp-1 (a6conrotHr,re trrllrerlcr4Blrocru). Hporte roto, 6rtru uafi4e-
Irbr orr{o[rerrr4fl rlrrrerrcrrBHocrrr r[nonny"na K r{HTeIrcI4I]}rocrlr Ir.eBoBNIyqeHHoro

Ar{cr{a (ornocurenr,Hl,re rdHTeHcranuoctra). .{nx xam4oro AIIrr ua6rro4eiluii rarie-

JIocE, or 3 .qo 20 cnenTpoteJrr{orpar{Nr7 troryqer{Hblx B paBHr,Ix Jrr{}il4flx (<lr ueft-
TpaJrbr{r,rx 4o 15-rparHo r.rorrr,raollaHHbrx enenreuron). Cnexrporelr4orpaN{rIbI
r Ho a I( Ca II SororrerpupoBaJrrrcb c paapertrerrzeu, 6;rllanrzr{ H paBpeIUeHr4Io

UV-cuenrporerrr4orpar{M . frtn Har{Aoro Snoxxyna otrpeAeJr.rIJrI4cr) tr{axctrrxlaJrr,-

H6Ie Buauer.rlzfl orlrorueHldfl r{r.rreHcr,rBrrocrrr {;ronxyna Ii IlI{TeIrc\tBHocrIl IIe-
BoaMyqegrlofi xporroc{epr,r. rlo l4l awr rex i1e gnefi' u {.noxmylor 6ttnm
oIIpeAeJIerIbI flpltoorlrble rerInepaTypll paAI4oL{sIyqeIiLIrI IIa BoJIHe 9,1 Cnr.

4. Pac.rer rro4ereft
rr cpaBHeHlre reoper[qecHux BeJrIrqnH c rra6lro4aeMhrMrr

B naqecrse racxo4noft i\IoAeJII4 uenoarryrqenuofi xpouocSeprr n {orocSepr,r
uu 6epeg r{oAeJIL, onracarrrryro s [7], a AJIfl IIepexoAHoIo cJIo.fl - uogenr [13].
,(.lra SnoHHyJra B xporroc{epe paccqrarbrBaJll4cr, MoAeJr]I c paaJrrlq]Iofi rerrnepa-
typofi u uJrorrroc.rt,ro. I{a yporne [epexoArroro cJrofi rrbr NIenrlJrtrr B ocrroB

HoM ToJrbno frJrorlrocrr. Teuueparypa rdBlIeHflJIacE, oqellb traJro tr{ TaKI4N{

o6paaou, qro rpa/{ueut clTlcLlt, ocraBaJrcfi rrocro.sul.Ibll\[ uJru Heauasr,rrerbllo
yBeiluqr4Balcrr. Veerr4.rerrr,re rpaArzer.rra dTldh coorBercrByer yBeJrIzqeHI4Io

Te[rIoBoro rrorona r4B r{oporrLr. Paccqu:rar.rlrr,te HaNIIa rloAerrl {roltnyiloB
Uilreror xapanrep I{BMeHeIII{fl Te}t[eparypw ? C BbICorOft npI4NIepHo TaItOfi
E{e, HaH rr crarrAaprHbre r{oAeJrrd rreBoBrryu{enuoft o6racru 17l.TIro Hacaetcs
trJlorrrocrr4, ro r{a[rrr i\foAeJrrr orfllr.ralorcE ot [7] naluqueNl ytrflorueuraft (xoH-

Aencarlzfi) a oepxuefi xpolrocrfepe.
BCe uO4enu, oTO6paHHbIe Ita( yAoBJIeTBopflIOn\I4e Ha6IIoAeHIaflM, IaMeIoT

oTrrortrerrrre aftBr,rBaJreLITHLIxItrI4pr,rll nu:uuinLouLgr 6rusnoe H ToMy, tITo troJly-
qer'ro B U4l Wn HeBoaN{ylqelrrrofi xportoc$epn ra aHrraeuofr o6nacru.

ItaH noHasaJrrz Br{arr4cJreur{fl, coorHolrleHtrfl BeTETII,IH 1\/La Wrp, - In*
BaBr{cfir B ocI{oBIIorI or xoAa rer\Illepflr}pEl B xpoMoo{epe ua Bhlcorax 300-
{500 ru (eucorlr orcqurbrBarorcr or reMtreparypHouo ]Ianclzuyua). Y.Ier.coor-
rlorueuuft 14,'to * *r$ 1so npl{eo{IrT It To}ry, trTo B MoAeJI.Ex AJIE dl,rox-
nyJroB aOapaCtaroqeli .trpHoCrI{ TeN{nepaTypa I{OHoToHIIo yBeilllqraBaeTCf
Ha Bcex Bblcorax 300-1500 Hrr. Teuueparypa II trJlorllocrr, repxneft XpoI'Io-
c$eptr (1500-1700 xu) aalreriro BJrr4flror Ha l4HreIrcuRrlocrb aMuccuoHHLIx
UV-.nuuufi - uefitpanr,Hblx, oAHall{4rr z (e lrauoft creuerru) ABa?fiAr,I uOHI4so-

BarrHr,rx oJIeMer{ToB. Teuueparypa rr trJroTHocrb Ea eTr{x BblcoTax otrpeAeJrfl-
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Puc. 3. Tennepatypa r{ rrJrorrrocrb B MoAeJrfix rre-
noanyulennoir xporlocrpepn (l) u rp;roxnytoa (2, 3)

Evtttccug B Lo, u L0, paccquraHHafr I1o MoEeJl.aM 1, 2, 3,
paBHa (B apr.cM-2.c-1.cp-r): 1 - WLct, 10u,

*rf,: t''o', 2 - wLa.: 5,6'106, wLF: 3,2't0" 
'

s - WLo.: 9.10u, l71O - 3.5.16e

Pnc. 4. Teuneparypa !r rlJrorrrocrr, nepxueii xpo-
uoc{epn r,r rurxtneii qacrrr trepexoArroro cJrofl NroAeJrrr
2 ra uesosMyrqeunoft xporrroc{epn (.1)
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3Ea.1rqnu 06o3Ha.reubr ruuur.r neittpallHblx (l), fioHusoBaHHrJx (2), EByx- (s), rpex- (4) E 'rerr'rpexfipaT-
I{o (,i) uaHr.ISoBaHHbrx sJIeMeI{Ton, Hpyxrox - L6

Pnc. 6. Cpanuerue fpftocru {nonnyuon B JrIrErr.Ex Ho u K Ca II
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BDxocrrr tbloHrvra ,L," ncl
t(pr.rBbre 1-3 - Teoper[qecr{afl BaBr4cl{Drocrb, rroJr'}nreHHaE AfiH Moaercfi paauor? ntoruocrrn
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Puc. 8. Sasucur4ocrb Br{rrccrr'r ([rorxyna B Jrr,rnr.rnx o vI 11032 (a) u [,Ig X ],62b (6) or
apr(ocrr4 {.loxry.na /rro

rlitcb uB yciloBrtfl, rrro Br,trrt4cleHHbre a6corrormte (n apr, clr-2. c-.. cp-t)I{ OTTIOCI4TOJILIIbIO I{IITOHCIIBIIOCTII }IaXoAaTCfl B COI'JIaCIIIII C ua6.nfO4aeMbrMl4
suaqelruflIvrl4 (a.,,, truu.ttft I\ I, N II, c I, c II, o I, si I, si II). Mo4e.irr
S.rroxny.ra n 6oree Br,rconrrx cJro.Ex (nunr,ar qacr6 rrepexo4ro"o croa)
cTpolrJlacb Ha ocIIoBe cpaBHeHI4fi paCqeTIrr,Ix ra na6nro4eur.rbtx I4rrTeHcrzsgocrefi
S.n-oxxyJIoa B JrvlF.r4rrx rlHoroHparlro r4oHr4aoBarrurrx aJrelrenron (C III, N III,o III, N IV).
- Ha prac. 3, 4 upeAcranJreHbl Henoropr,re r4B onoHsarerbHr,rx MoAeJrefr gln
cpnoHRylon paanori rpltocrrr rt ulrrr rreBoaMyrqerruofi o6;rracrra. Cpanneurre 

'rro-

4erefi 4arrnoit crarbu_ (6y4err o6oana.rirr r,rx uur[pofi IIj c ]roAeJr.fl-
NII4, rrocrpoelllrblrrl4r n [31 (o6oanaqr.rrr r4x I), nonaarinae1,-.11o l]roAeJrrr II Tlrerot
60nee uo.rro-rrafi xo4 Terfneparyp],'. T c nr,rcorofi, qerr lroAelr4 I. F(porte ror.o,
B N{ol{eJrrrx II ynloruenzfl Il Bepxrrert xporroc{epe r.Ir{eror r{enrrrrrvro nrrorgocrbz 66nruryro roJrrrlr4rry ro cpaBHerLrlro c *o4..rinu L Nio4enra- I ornoc.srcn
n 6onee .spr{r4r[ rf;roxrry;rarr, B noropr,]x na6.,rro4a.noorr noflpqariue. N{o4enu II
orHocrITC.B n cnonorinrru {roxny.nanr. Ifanortuznr, qro n [Bl xo4 rerr[eparypr,r
orrpcAeJr.frJrc-E l'JraBHr,rnr o6paaorr tro Kor.rrypau Lr, a n 4annort pa6ore - uo
coornollelll4ro BeJrl4sr4rr 

.._Wuv - f rra u Wr,tt - f sa (Wuv - anBr4BaJreHr-
r{bre rx14 ptnurr UV-rrarlr.rrZ).

FIa pnc. 5, a.6 g.ua duoxHyJroB c rarrrerrcrrBrrocrr,ro n H6, I1so : 1,4 [peA-
cTaBJrelrbr oTHoIIreHn-E Br,rs[CJre[HbIX AJr.E nr,r6panuofi rraN{rr t{oAenu ra ua6nro-
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Puc. 9. florp.1ns11a S,noxxy,rron B paaJrr.rqrrbrx fir,rurrrrx
I{aHeceHbr Bce Ha6rroEaBrxraccrr (brofiHyJtr
( - ar{TlrBrrIJc, 6 - cnoHoi,itlbre t[roxHyltr

I{e]Iilbrx r{HTerrcl4BHocreft UV-.rrunufi. flo ocv a6u\acc orJro}r{eHbr AJrr4Hbr BoJrrr
paCcrIaTpI4Baeilrbrx JImHuft, flo ocra opAr{}taT oTJro}r{eur,r oTr{o[IeHI4.g f nurrlf srr6n,
otrpeAeJlennbre Har{ rla a6corrorHr,rx [rrreuczl]HocTeft rrrtlrft (a), raX w uB OT-
rrocr4rerrbllbrx (6). Eonruroit paa6poc roqen Ha pr{c. 5, a oupe4eJr.f,ercfl, rro-
BrrAld[roNry, rrerorrrrocrrm arraqeHr,Ift cr{Jr ocrlr4JrJrflTopoB.

trllayuaelmre IIar,IIi d)JroltriyJrr,r [onaarrBaror 6orsruoe paauoo6paaue r{HTeH-
craBnocreft B Jrr4rrrzflx fI" z K. Ca II u ux oruorrleHufr. (puc.6). Corlacuo U,2l
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0To'MorItHo urlreptrperupoBarr Haft Harnque {;romynoB c pa3ilurrurrMrr lrJror-
EOCr.flMrr. cunomurre ilvr]s,jj1lE. IIa_ puc. 'G-coorsercrByror MoAeJrfiM {ronrynouc paBJruqnrJMrr trJrorrrocr.rMrr B U, 21.

Mrr paccuuraJru uureHctrBuocrb rrecnoJrrr(ux UV-tuuzft ,qnr mo4e.refi
c paarrbrMrlr trJroruocrflMu. B naqecrBe rrpuMepa Ha pzc. 7, a, 6 gln nayx
UV-luuzft trpegcraBJrelra cBfiBb trx rrrrrerrcr{snocreft C unrencusrrocrrro }io
Cu.rournrre lrnunn - BbrqucreHgbre aaBtrctrMocru AJIE Tpex uo4eneft xpouoc{e.
pbr c pa3rrofr urorsocrBro r{oHAerrcaqzft n repxnefi xpouoc{epe (na-nrrcorax
nopffAr(a 1500-1700 nrvr)...Tounu troryqeHbr rla ua6nro4enzfr,-coorrercrByror
6rrcrpo paaBrrBaroqzucr {roxxyrau (nracc III).
/rno

J./OJ

0

Puc. 10. Cpanuenr,re aMrrccrrrr
B rrr4urrnx C III 1977 n ?v1176
qnr t!.nonxyton paanoii fipxocru

6./O JIs77

ConocrasJreHldent l4l{re}rcrannocrefi SroHxy.non B nopoHaJrbHr,rx ilrttutrx
O IV 1552r A, O VI ?'1032 u NIg X 1"fi25 c znreucrzsHoirrro B iluHnu H.,
Tar(E{e noI{aBaIIo Haflurlue ogHo3rlaqHoit cggau rre?r{Ay arr4rrl{ Berr4sr,rHal{I4.
I{a prac. B u nasecrBe npr4uepa nprrBeAerra cBflBr Me}r{Ay fovr n Isr. 3ro
eqe pa3 rroATBep?rrAaer Br,rBoA o Bo3r[o]nHocrr4 nocrpoerrrrff e4uHofr MoAeJrI4
{;roxHyna r xporrocrfep]rbrx r{ Hopor.raJrsHr,rx o6nacr.sx.

5. trIsMeueurre Mo4eJrrr c pasBrrrrreu dr,ronxyra
Itan fyrtasrrBaJrocb Blrrue, ycJroBr4e rrocroffIrcrBa wrolwl, r4 yqer SaBacr4-

Mocrrz t4l"o - Iso nplaBo,l{.flT It trIolloroHrlor{y yBerr4qelIl4E) rer,rneparypr,i AJrfl
SroHxy.ron Boapacrarorqeft apnocrz B Ho.

O6paturtca n rroBeAeIII4ro 
.UV-rnrrrzfr 

uo dl"nonHyJrax paBrrbrx r{Jraccon (olpe-
AeJrelrr{Brx Bbrrrre rro aBoJrrorlr{ot{rrtrtt{ xapanrepucrrznau).

Ha przc. 9, a, 6 npeACTaBJrerIbI ornoclrreJrblrbre rlr{TeHcl,rBgoclTr4 Bcex I4grre-
peHHbrx uv-rraurzft B saBr4cr4xrocrrl 01. srraqeHr4E Ter{neparypBr, rrpz xoropoft
Aarrrrafi ]trm}lurr Aocrr{racr MaHcr4Myr,ra cBerreHr4.rr (lg Zoru.). pwc, 9,6 coorrer_
crBler crra6rru Sroxnyranr (nnacc I), pzc. 9, a -. culrnrru (xnaccr,r II
ra III). Itax nra4rn,rt, n c.ua6rrr Sronrty.nax ycr{JreHrre scex nurrrufi HeBeJrr{no
(n 2-5 pag no cpaBlreltulo c r{ellogxIytr{enrrofi xpor'ocrftepofi). flna (r"rroHnvnon
HJracca iI u IIi ycr4JreHr{e roqrlr ncex .nzrrrafi cyqecrBerruo nume (uoi0-
15 paa)_. tr4 ronsrto Jrr{rrrzr,r o IV (1554, },790) u N iv (x76b) NreHnrorcfl oserrb
,rraJlo. ,(tn oArroro 6yprro pasRi4Baroqeroca r[trorrr{yJra B nepBL]e ABa Arrfl ero
cyqecl'BoBart]4fl Rce TorIIi?I ilelliar r] I1]lel{eJrax pacrroJro}rie}rr{fl Toqen rra
pl4c. 9, 6. B toc.rreAylotlll{e AllI,I rlrrrencr{Brroc'rr4 lcex nranrnii (npo,rre 0IV,
It Iy) .Br,lpocJrrr i.r o6u1an Hilplrrlra craJra, Har{ ua pr,rc. g, a. Jl"uttutrc} IV;
iV IV (lg 7',r.,,,r:5,2) coorrercrByror cpe4nefi qacrtr{ repexoAr{oro c;ros. I{e-
tr{3}IeIIIIocTI:, I4x llprr p€tBIlI4TI4I4 rpnoHny.lra r{ pocTe flpnocTrl ocTaJILrrbrx Lttuufr.
cBI,IAereJrl)ct'rycr o6 o6paaottartrau AByx Iiorr/(encar{rrfi, pacnolo5{errrrbrx shrrrre
I4 HLIlIic o6lacrBt ct-)erreElurl arnx,rrarruii. B olrax norr4ericaquflx rrJrorr{ocrr, Ao-
crr4raer ReJrr4rrr{Hrrr iropfJAria (.2 

- 4).1010 crr-3, r. e. trpr4lreprro }ra [oprrAor(
BbIIre, qerl AJIfI }rcBo3rlyrqertnr,rx o6rttcrei,i, Benfa.ILIHa rrJIoTrroCTI4 onpeAeJlg-
Jracb IIe loJlblio no a6co.rrroulblnt rzllrer{crzBnocr.gM UV-.rrzurafi, r.ro r4 rro or}ro-
lIeIrI{Io Is77lIy76, rge Iy7, f rra- r.r}rrer.rczBr-roctu lutruft C III. Ha6.rrro4aemr,re
BeJrr,rqrrrrbr rrnt 14 1117u 4.rra paSrrr,rx sroxnynon upeAcraBner{br rla prac. 10.
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Terrueparypa paAraor,rBJryrrerrl4.fl Ts Ha BoJrr{e 9,1 cu, p€lccqlaraHHafl Airg
onpeAeJIerrHbIX Blilrrre Srraqelrl4fi rrJroTrrocTr4 I4 Ter,rnepaTypr,r nepexoAHoro cJIofi,
ol{aablBaercfl llrl}ne (- n 2 paaa) rra6;rrcAelrllblx arra.rerruft Tn, ecru MarHr4THoe
rroJre H : 0. Pacser c FI : 800 Ic Brraqr4reJrrrr.ro yryqmaer corJractre
BbIqI4CJIEHI{I,IX II HA6JIIO]IAEIItrIX 3HAIIEEI,Ifi 7q.

6. Pesyrr,r'arr,r

B rracroarqefi pa6ore [or{aBaHo, qro Artfl cuortofilrr,tx S.uoHxyron cyu{ecrBv-
er oIIHoBHaqlIarr cBflBr, rrex{I(y ugryqeHr,{elr B Jrrrrrr4flx, o6paayroqzxcfl rra paB-
Jrr4arrrbrx ypoBH.sx a aruoc$epe Co,nuqa. A rauerrrro: c pocrox[ flprrocrra {.rron-
r{yJra Ha ypoBHe xpouoc{epr,r pacrer ero D}rr4ccr4.q n UV-Jrr,ruunx, o6paayro-
quxcfl B rrepexoAHoM cJroe r4 B noporre, a raxlrie paAr4ordaJryqeHr4e rra 1,9,1 cu.
.{ra 6ypno pasBr{Barorqr,rxcx (urortxy;ron raxoii cRflBrr r:rer.

,(nn cnoHofiurtx Srorxyron pasuoii flpr(ocrrr noryqeHbr r{oAeJrr{ (xo4 relr-
uieparypbr I{ nJIoTHocrIn c Br,rcorofi). llprzuepbr Irer{oropr,rx r,r3 }rr4x npeAcTaB-
JIelIbr I{a pvc. 3, a, (t. Oco1errHocrbro rro4elefr flBJrflercfl rraJrr4qrze rioHAeHca-
qufi n BepxHI{x cJro-flx xporroc{epu. AnanorrasHLre HoHAerrcaqrru BoaHraxaror
14 ts nepexotrHor\r cJroe,

trllnrencrzsHocrrz H, n UV-rzuufr, ruur,rcrerrubre Ha ocuoBe rrorryqeHurrx
uo4eneft, yAoBJrerBopI,ITeJrbHo corJlacyrorcfi c oAHoBpexrteHIrbrl\{14 Ha6lro4eHraaura
arax nunwfi. s cuonofiul,rx duonrynax.

flpra paanur:uu dr;roxnyna c yBeruqeHrzerr flpnocrra n FIo noar,rnraerc.fl TeM-
neparypa rla Bcex ypoBuflx arnroc{epr,r CorHqa u yBerr4rrr4Baercfl noJrr4rrecrBo
BeqecrBa B KorrAer{caqfi.Ex.

,{exa6pr t977 r.
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HATIAJIbHAfl OASA PASBI4TI{fl TPYIIII II,fITETI
vt ux tIPoIHoS

B. O. Eep.rranA, B. A. Eypon, H. H. Crenansn

flo na6tlo4eur{fir( r'pyflfi rrfirerr, Boarrrrr(firlax rra Aucr(e B 1967-1969 rr., paccMorpeubr
xapar(Tepr,rcrr,IflI,I Harrarruoii ilaarr paaBr.rrr.rfl rpyfiIr Ii rroJryqeEr,r cJreAyroxlr.re peayJrr,Tarlr.

1. Ho;re6aretr,urrii saparrep r,railreueHlrfi lrarur.{Troro rroror(a B rpyflfiax yr(aalrBaer
rra BollMolnHocTb cy[IecTBoBaHr.lfl XapaHTep116rx rreplroAoB pa3BrrTr.rfi ]rar]rrrTHoro IroJI.E
(2 te 4 gatr).

2. flo4anrarotqee 6o;rsur,rncrBo rpyrrl Bo3rrrrnaer B r[oJroAhrx tflonxy;rax.
3. Bepoaruocrb IrE)r{eRIIrrr,r fiporor{oB B r{oJroAhrx rpyfltrax oqeub r{aJra. Xapanrepuoe

Bperrfi pa3Brrrrra rrpororruoro qelrrpa cocraBJrter l0-80 xueft.
4. Paccuorpeulrlle xapaltrepl,Icrr,rri.r rlryfifibr n nepnnft AeHb ee cyrqeorBoBar{r,rg cra6o

KoppeJlrrpyror c BpeMerreM )nr.r3rrrr rpyrlflbr. Bo nropoft lr tperuii AeEr, Ha]rryqmyro Roppe-
Jrrlqr'rlo (-700/o) c Bpelrer.reM )I{rlanlr iloxaabrBaror rrarur,rrrrbre xapafireprrcrrrnu (cylmapnuft
Ma rnr,rrsr,rt rroror rr qr.rcJro yrrnuoJlrpEErx o6racrefi) .

5. 3a4aua flporrroaa AJllrreJrr,Hocrrr cyulecrBoBarrr.rfi rpy[flhr peuraJracb rreroAo]r pac-
rloBEaBaHI'rr o6paaor (anroptrmr <Touo:rr,>) . flo ua6nro4eH[-qrr Bo uT oporl Aerrb ]r{r.raurr rpyrr-
IILI olpaBALIBaeMoCTb IIoJIyrIeHHoIo rr]lOruo3a ua14% flpcBr,rrxaeT orrpaDAbiBae]roCTb i{Jrr'rNIa-

ToJrorr{qecHoro lrporEoSa.
6. flporuoar'tponaHlre arr.rNr MeroAolr qrcpr{xciloro riJracca a{rfenumrio Eaqr.ruafl c flfl-

Toro AHfl cytqccrBoBalrllrr rpy[[br, a Bcrrrrrueqrroi.r anrr,rnnocru - co AIrn Bo3r.rr,rr(HoBeulrn
rpylllrbl. flonr,tlIreHne olpaBALIBae}rocrr.r IIo cpaBrreHrrro c l{Jrrl}raroJrorrrqecfirr}r fipor]ro3orl
ts oTl,rx BaAarrax cocraBJrflor coorBercrBeuro 10 lr 80,(.

THE INITIA], PI{ASE OF THE DEVELOPil,{ENT AND TI-IE ]IOIIECAST OF
TIIE SUNSPOT GItOUPS,by B.O. Berlyand, V. A. Bttrou, N. N. Stepanydn.- Accor-
ding to the observations of the sunspot groups, which appealed on the disk in 196?-1969,
sorne characteristics oI the initial phase oI thoir developrnent have been considereil and
thc follotving rcsults obtained.

1. The oscillation of the magnetic flux in the groups indicates the possibility oI the
existence oI typical periods (2 and 4 days) oI the rnagletic ficld development.

2. Most of the gloups appears in young plages.
3. The probability of thc protons injection frorn the young gr.oups is ver5. small. The

.typical time oI thc developrnent of the proton centre is t0-30 days.
4. The characteristics of the group on the first day of its existence auc vagliely con-

nected with the life-time of the group. On tire second and third days the magnetic characte-
ristics (the stlmmary magnetic fiux and the nrimber oI the unipolar rcgions) have the hig-
hest correlation coefficient (-70%) rvith the lifc-time ol thc group.

5. Thc problcrn oI tirc group life-tirne forecast rvas being solved rvith thc pattern
recoguition technique (algorithm <Topol>). On the base of the second clay observation of
the exis[euce oI the group verifichtion oI the received Iorecast 141'o e-xcecds tho verifica-
tion of the climatological forecast.

6. Thc forecast of the ZiiLrich class rvith the sarne technique is cffcctive beginning rvith
the fifth day of thc gronp cxistcnce and the folccast of the flare activity of the group since
the day of its appearancc. The exceeding of the verilication as compared rvith the clima-
tological forecasts in these problems is 10,0./0 and 8?6 accordingly.
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IIaiuu 6r,r,na uoctaBJIeIJa BaAarIa na 6orr,ruoi\,r c'iarlacrl4rlecltol{ rrarepl4aJre
paccrloTperr, SaltoHor{epIIocTr4 naqanrnoft Saarr paanzTr4fl rpyn[ trflTeIr r,r nOlrr-
rarbc.rl peur{Tr, IlecHoJrbr(o [porHoCTpIqeCI{I4x 3aAaq. B sacrr.rocrr4, fro Aarrrrbrtr
ria6nro4eurnr,i B nepBble AIrI4 cyrqecrBoBar{I4rr rpynrr,r rlleH l1arr, rrpornoB ne-
noTopI;Ix xapaltTepI4cTIrIt Ipynrrbr rra [ocJreAyron{rre 

^]]r4 
!7 Or{€rrzTrr AJrr{reJrb-

rrocrb cyqecTBoBalrrlfl fpyrrrrbr.

{. Ha6.ruo4arennnrrfi Marepr{aJr

tr4cxo4nr,rrt r{arepl4aJrorr n pa6o're cJry}r{ar na6.nrogerirz s 1967 -11969 rr.B pacc,ltolpelll4e BorIrJII4 BCe rpynrrbr rr.rlTerr, Boarrranrur4e rra Ar4or{e Conurla
B SoHe -l-60'no AoJrrore or rlel{TpaJrr,Eoro rrepr4Arrarra rr cyrqecrr}oBaBlrrue
ABa ra 6o;ree 4uefi. 3a rpr4 roAa rar{zx rpyril 6:,llo 340. }tarxlan rpynua
xapaHrepl4soBaJracb 16 rlapallerpar{Ir, aracrrr r4B r(orollbrx rroororrrrna JI.rrfl
rcex Anefi rra6.nro4errnrt Ipynnrr (nanpr.rnrep, Do3pacra rproxxyna, B r{oro-
poll BoBIrI4HJra rpynna), a ocraJlblr6re roJtyqeubr r4B AaHrrr,rx na6;nrotrIerrrafi
IIJIfl Hall{Aoro vB 4neft cyutrecrBoBa}Ir{fi Irpynlr,r. 3lra.renzn 6o;nr,rur.rrrcrna
napar{erpoB 6rurz na.str,r uaU,2l. Marnrarur,re11oronr4 Br,trrr4cJrrr11rzob Ha ocr{oBe
Ha6.nro4euuft n I{prrucxofi acrpo{zer,r.recxoft o6cepnaropzu. FleHoropbre rrapa-
Merpri (naupzuep, qroprzxcxrzfi HJracc, sr4cflo ynr4rroJrrrpHux o6nacreft z qp.)
orrpeAeJr.trJrrrcb r'rat{r4 Ira ocHoBe trepeqrrcJre}rrrbrx rpex l4croqHultoB.

B llpraroxreHr4r4 npIdBeAeH crrucox t4crroJrr,BoBaHHbrx napaMerpoB. tr{cxo4-
rlr,le Aar'rHbre 6r,rnra cne4errr,r s ra6Jrr{qy, Ha}nAa.E crpor{a xoropoit npeAcranlrna
co1ofi na6rro4enratr oAnoro Snonxyna Ba oAr4rr 4enr. Itaxr4rlt 6nbnxyJr Banrl-
IraJr_qlrcJlo crpon, paBrroe qucry 4nefi ero cynlecrBoBaHr4.E rra BT4AUMOM AUC-
xe. B 16 cron6qax ra6rraqr,r [pr{BeAeHr,r BrrarreHrrfl scex Ha6rroAaelrbrx trapa-
r.rerpoB {;ronxynoo.

2. I(ole6arernurrfi xapar(rep paaBr{rr{fl rpyilr rrrrreH

B [3J npu rzayqeHl4n rpyrtrbl, soaHl4fiurefi rra Arlcr{e, 6rrr ou,reqeu HoJre6a-
telr,nrrri xapaKrep ee paBBltrllfl. I(am4oe I4B ?ar{r4x nole6aurzfi, fio-Bl{AraMor{y,
trpeAcraBJrfler co6oft HparxotspeMeuurrft Br,rxoA rrarrrr4Trloro uoJrfl I4B-troA
Soroc{epnux cJroeB Id paBBr4rlre ssrer.rufr Ha BCex ypoBHflx arnroc$epr,r Co,rs-
qa, cotrpoBo?r{Aaroql4x STor BbrxoA froJr.fl, B Teqenr4e HecI{oJrrrnr4x 4uefi. Tam xe
6r,r.rr c4e.irau Br,rBoA, .rro 6orr,mwrcrBo senerrraii r xpouoc{epe (uaupultep,
nepecrpofina xpoMoc{epr.rbrx crpynryp, norontr ouycHarorqerocn neulecrni;
orlpeAeJlflrorc.fl He BeJlr4strHofi MatHr,ITIroro Ttolrtr MJrm tr{atnr4Trrbrar rloToltot\f or
rpyllnlr rrflren, a r4sMerreHr,leM Droro rrorona co BpeMeHerr. B 4aunofi pa6ore
rlbr trotrblraJlldcb paccMorperb xone6aHrag N{arrrr4l.rroro rroror{a rpynn n.flTerr
B lrx,-Harrarnnofi Saae paaBr,rrr4fl. ]lr,rnra rdayareHbr epeueHndre Bapr4ar{r4rd troro-
xoe N- r,r S-nonapuoctert or nant4ofi lpyrrnr,r. 3a uaiulrrnr,rfi no:ron 4ar.rnoft uo-
JItrpllocrr{ or rpynnbl npr4rrrli\{aJracb BeJrrzgl4rra, BblrrucJr.seMa.E rJo Sopiuyle

1I

n : 2 rrisi,
i.__L

rhe IIi - Iratrpfl]rieH]tocrb B qerrrpe rr.flrrra, rsi - ero r]Jrolr{aAr,. cyrrrrrapona-
HIle Be4er0rr tro Bcer{ r.sr}iail{ 4arruofi rroJr.spnocrr4 B rpynle. Tanralr o6paaolr,
6rnrronapnaa rpyilfia paccriarpzBaercg Har{r4 KaH cocrorrqar{ r4r; llByx yHzlo-
JIrIpIrbIx o6nacreft. 1\'Iarnrzt;trre rloronr4 yrrrrnoJrflprrr,rx o6.utrcrefi rro1;lrr.r- usMe-
I{fITLC.E CO Bpel{erIeNl CI4]IxpOHI1O I4IJII,I HeCl,IIlxpOllliO. BCerO 6rr.uo paggn,rOTpe-
rro pallBr,rrTL e 588 ynrzro;rffpnrtx o(t,,itri;:reit. Ha p\do. t ItpeqcraBJreflo
pacnpeAeJreril4e )rIIurIoJItIpIIJ,lx o6nacrefi rro l{JrrzreJrLnocrtr nx cyqccTBo-
Barrrafl (7'). ItaH ur,rAr4xr, cyn{ecrByer aarrerirr,rr,i }rr{rir4r{y^r lpm T : 5 4nefi.

,(ln 6olrruoro ItoJrlt.qecrBa yrrl4noJrflprrrrlx o6,lracrerl rranreHerrr.re l,rarr]r4T-
Iloro rloToIta rle ,\Ioilter 6srrr, npCACraBJIeuo xplrnofi c oArrI4Ar l\{a16urryMot{,
IJ pacclror:peurrBrx Harru rpyiluax rra6nro4aJrr4cr, or oArroro Ao qerDrpex MaH-
clzrryMoB r{aurlr{Trroro rroror{a. }Ia4o ornrer}rrb, qro rro r4tlex)tr{etrycfl y Hac
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2 4 6 B /0>-//dr
,0

D I /0 r//dr
n /[4 /02 7B 2854 4442 2t 22 J0 581

Pnc. 1. Pacupeqenenlle yrl{rroJrxpnrrx o6nacteft no npelreurr rlli cynlecrBoBarlrn

Puc. 2. trtlaueuenue AoJrlr yulrfloJrflpr{brx o6nacteii, r,IMeBIIIIrx 1-4 lraxcrl,rry],ia MarHLITHoro
trroTol{a rJ cBoet{ paSBIITrII,I

Marepl{aflyMotr{Ho roBopr4Tb rorrE,Ho o no,lredauuflx llarHrrrlroro Irorolta, I{.ltf-
Iqrrxcrr ABa r4 6oree 4uefi.3a nole6aurrfr Mbr rIpr4III4N{ae[,I r4BNIeHeIIrrfl NIaTHI4T-

Horo lroroKa, IrpeBLIIrIaIoIque 30% ero t\{ancr{MaJrrrrrofi nenuqznr,I.
F[a pnc. 2 npe4cranireHa orrrocr4reJrr]]rafl AoJrfl y]IzloJr.splrblx o6nactefi,

r4McBurrrx 7,2, 3 ra 4 rtaHcr.mfy[Ia, AJIrI lpytr[ CO BpeNleIIeN{ }I{IIBHI4 T.IIO OCu

a61\ucc orJlollteuo BpeNl-fl cylqecrBoBaHIIfl yllpllolapnofi o6;nacru T. I{wx.e
grOrt oCu AJIE Ha)fiAolo BFIaTIeHIIfl T rlpueegeuo qucrro yIIIIIIoJIflpfIbIx o6-
nacreit n, trL\[elurux Aarrrroe Buaqerrr4e T. flo ocr4 opAI4IIar orJro]ne]Ia AoJIfl
(u npoqeutax or n) o6.uacteit, rrMeBIxI4x 0, I;2, 3 w lt llarcr{MyMa. 'fo'txtr'I,

cooTBeTcrByrorqtre oAlror{y r4 ror\fy }Ire Hoilr{qecTBy AIaKCI4I{yIIOB, COeAI{HeI{bI

rrJtaRII 6Ir\I 14 lt pr.IBhll\tI4.
Mr,t nu4uu, rlro AJrrr 7 < 5d upeo6.rra4arcr o6lacru c oAI'II4N{ MaHcI4NIyN{oM

(Hpuuaa l upoxo4ur BrIIIIS Bcex). 3areu, c pocrol\{ T, gonn o6lacrerl c gAIIrzI'I

Nraxcr{r{yr\{on'I Ireaxo naAaer r{ ocraercf rroqrl{ Ha oAHol\r ypoBl{e gttn T < 10d,

trocJle qero'cIIoBa SaNIerIro pe3ltoe yl\'Iel{blrrel{rre.

,(ona o6nauefi c AByrIfl r{a(cl,{Nlylrauu (npraeaa 2) pacrer or Z : 3d Ao
T :7rt, a Barelr He [reHflercx. Itpr,rer,re 3 u 4 (cootnetctryrcqlre o6.rtacrsnr
c rpeMfl r,r qerbrpLMfl xfaxcrrMyMauu) xapamreprraylorcfl rIoI'IoroHHbIr{ pocrol{.
Itpzaaa 0 ornocrzrc.s It yHrrtroJrflpllr,Ill rpylrlaM rrflreH, r. e. 3ro c,{yqal'I' HorAa
B rpytr[e orcyrorByer nanas-rla6o oAHa rloJlflprlocrb.

To .ITo npr{BDre 1 u 2 uettrotloror{Hr,I, rraBoAI{T IIa NIbIcJrt, o Bo3tIo}H}lofi. guc-
HperHocrr4 B AJrr{Te.rrE,rrocrn nore6auraft. tr4cronrayeur,rfi MarepuaJl Ire rIoBBo-

JrflerrrpoBecrl4AeraJrlHr,rit anarrae aroro Borlpoca, oAlIaHo Iro prrc. 1 ll 2 rroxuro
npeAno.r1o?HtrrTr], rrro OArrO I{B TaI{I4Ix ArrC(peTHIJx 3na.rer1Uft T : 4't, a erOpOe 2d.

3' Xapanreprrcrl'IItlr aKrI{BHofi o6,;ractlr

rrepe4 Bo3HrrKHOBeHr{eM B Heii: rpyflur,r il.freH rr Bpe}rfl ?r(r{BHrr rpyflubr

flpu porx4er{r{r4 rpyilrrrrr rrflreu Harz6onee cyqecrBeHlrlrlf B rIporllocrl{qe-
cltltx IIeJIflX .flBJrfleTCfl BOtIpOc o A.rII{TeJIbI{OCTI{ CyqeCTBOBaITI{fi sOaHZttlrefi
rpyrlnbr. floarouy r{ri rrorrbrra.rrrrcb Br,rflBl{Trr p&3JIlIrIr4fl B AoJrro- u Hoporl{o-
?HI{BytrILrx aHTI{Br.rbIx o6nacrgx B rrepBr,re AIIll rrocJre I4x Bo3]II4]t]IoBelrl4fl.

B ra6.n. I nopaaauo pagnpeAeJlelafie ucolleilyellblx Ipyrn nfIreII IIo AJII{-
TeJIbrrocTI{ CyqecTBoB al{I4fl .

B nepnofi crpor{e Aaercfl qr4cJro rpytru c coorBeTcrByroql{rl BperIe}IeNI }ril43-

Hr4, a B iu.rmuefi--npoqerrr or o6qero qI4cJIa paccr[orpeHHblx rpy[il. B 4all-
r.Iefiu1eM MbI qatqe nCero 6y4elr IoBOpIlrb o AByx rI4IIax lpyrr[: B TI4[ A BxOAflr

rpyrnbl c 7'< 5d, a n rr{r B - c T > 5d'- " 
Paccuorpnlr .reHoroprrre xapanTepr{crl{I{rr aI(Tr{BHbIx o6nactefr nepeA Bo3-

Hrrr(HoBeHI4el{ B III4X lpyull tr.flTelr.
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Ta6ruqa I

A ("< 5d) B (7>5d)

T :4d 5d 5d 1z'-< 2o,l r'>zod

118

35%

[86 rpyuu 154 rpynnr,r

Ilpuno4zlr pacnpeAeJreHr4e rpytrr rr4noB A z B (a npoqeutax or o6qero
qr{cira rpytr[ AaHHoro rulla) uo AJrr4reJrbrrocrr.l cyqecrBoBarrrr.fr $noxnyta,
B ItOTOpO[r BOBrrIrftJra rpyIIIIa.
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17o/o

B_ospacr {loxri5',rra,
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3314475619

0123
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Il 86 LL 2,5 0,5
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Orcro4a BIdAIlo, ,no 713 rpynn BoBrrrzrtaer rrparrrzrrecfir4 ol{rroBper{errrro
,c S.nonny;roM, rroJroBrrga .- B rerrerrr4e oArroro o6opora u 15-120% - uoa4rree
trflroro o6opora. 3ro cnpaneAJrr4Bo rraH AJr.tr noporKo-, ran 14 AJrfl /IOJrrOXtLrBy-
ql4x rpyIIII. Paalzqra.s ]Ialleqalorcfl JIrrInb AJrfl rpvrrfr, uoarrr4rirrrr4x no r[lox-
Ityrrax, cyrqecrBoBaururax 1,5-2,5 o6opora. B rarzx rfnoxnyrax B A]la pa3a
qarqe BoBrrr4naror nopornolr{r4Byrr{?re rpyilnbr.

flprzno4runr pacrrpcAeJrer{r4e rpyrn rr4rroB A ra R uo {.rronrtyrar{ c pa3rrErrr
HorllsecrBotr rpvrr[, cylqecrBol]aBlrll4x B a'rolr (r.rtonnyJle /lo Bo3]rz(]IoBerrl4rl
paccMarprdBaei\ror? rpynnrr.

tllc.rro craltr,rx t pyult
Irrrr uorurx rltylu

Brz4no, sro 85 % scex rpy,,., Bo,rrr^nJr].r no S.nortnynax 6eB ,rapbrx rp]r[il.
Paa.nzsrlft NIe]fiAy rrlrraMlz A z B rrpaxTnrrecxrz rrer. tr4a auanraaa npnBeAerrHbrx
.AarIIrbIx r{o?r(Ho cAeJrarb raxr4e BbrBoAbr. fJo4aunrorqee 6oJrr,uurrcrBo rpytrn
BoBrrr{Haer B lroJroAbrx {ronHytax 6ea crapr,rx rpyilIl. Ilo xapaxreprzcrr4KaM
-Mecra r'rltqero rreJrbsfl cKa3arb o AJrrrrerrbrrocrrd cyqecrBoBaulrfl rpyn[,

1r. Xapanrepr{crrrr(x arerunuoii o6.nacru

,,* :,x:,J""'"^#fl ###f#:rilJ;H"._,,"
Brrnrz trpoafiaJrr4ardpoBarrbr Br{aqeHr4fl 10 naparrerpon, xapaxTepugyroqrrx

rpytrnbl rr.flTerr B IIepBr,re rpl,l AHs r4x cytr{ecrBoBarrr4fl. IIo euaqerzfir{ Ha}r{[oro
r43 napal\,reTpoB BCe rpyrrtrbr pas6r4BaJrr4cb rra ABe rlJrlr rpr4 qacTrd,

Peay.irr,rarrr ar{aJrrzaa cBeAe}rbr s ra6r.2, B nepnolr cro;r6qe yr{aBarr HoMep
napaMerpa rz KparHoe ero rrar4Nrerrotsarr[e (uotuoe cM. n flpznorxeuraaf.
Bo nroporr [prrBeAer.rbr o6Jracrrz eua.rerrzfr na?riAoro trapanrerpa kr. B 3-u -AoJLs rpyfltr' r'Ii\ferctr{I4x sHaqeltl'Ie [aparlerpa B YItaBaIrHorI I4rlrepBaJ]e (Pt),
n 4-u_-.4oJrrr nopo.rnolxr4BytrUrx rpynr rrana A (P.q), a n 5-lr - 4orn rpyrtr
:rzna B (Ps) cpeaz P,rj.B 6-r,r cron6qe flpr4Boltrrrcfl AoJr.E Bepr{o ruaccrasraqz-
pyerlblx rpynE (P) ua oclloBaHrzr,I rrpi4HaAJre]r{rlocrtrr BHaqerrufi nr,r6parrrror.o na-
paMerpa H oAHotlry r43 r,rHrepBartroa Ki. Be,lll,ruua P oqeuranaracL IIo {opuy"rre

max (P6, P;) P 81,

1aP:>
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,40
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rAe n -- rrr4_cJro rrlrrepBaJroB grra.reuufi trapal{erpa. floryuerurarr raHLrlI o6paaou
BeJrusuHa ,1-f cootrercrtsyer olpaB4brBaeMocrl{ npofHoaa, ecnra 6r,r B I{aqecrBg
lpeAIII{TO pa I4CnOiIbA OBa JICfI TOJIbI{O OAI4IH IIa pa['IeTp'

B ra6.u. 2 upraue4elrbl peayJrbrarbl, orlrocfltr{rlec.rl It [epBotty, Bropol{y I4

Tper6erly Arr.frM cyxtrecTBoBaIIr{f rpy[Ilbr.
Ma paocr,rorperrra.fl aroli ta6rrzqr,r c"IIeAyer, rrro pactrpeAeJreuI'Ie rpyrru

rr.flTe}l rro SlraqerrrrflIt napal\IerpoB lIaJIo r{ellfleTc.E trpr4 nepexoAe or IrepBo-
ro Ho BropoNly r4 rperbexry AHr{[r. I4cnrro-rerrrae cocraBJr.sror JIpIu]b o6rqufi
lrarrrlrrsrliZ rroror{ lpynrlbr, flpltocrl duoxHynon c BoBpacrorl lIeHee o4lloro
o6opora r,r paAr,rorraJryrreHr4e na 19,1 cu. 3rlr BerI4qI4ri[T aaNrerlro Boal]ilcraror
B TeareErre replllix Tpex 4Hefi.

Benra.ruurr Ps Bo nropofi ra rperzit AeHb trpr{rrr4}IaIor Brlaqeuu.s 6olr'rre
0,75 g.irx Mrrorux rrapa]IerpoB. Tax, Hatrpr{Mep, ecJrrr Marlll4tur,rfi noron Bo

nropoii unr,r'r'perrafi AeI{b trpeBblmaet 30, ro c Bepo.arHocrblo Pe:0,75 no
nropofi Aerrr, Ir Ps :0,83 r rpernfi rIo)r{FIo orllecrlrl ary rpyfltry K rltlry B.
Ho, H colrraJrerrt4ro, .r'antr{e rpytrtrbr cocraBJrr{Ior roJIr,Ko or(oJlo oAnoii Tperrr
or o6uqero arr4cJra rpyntr. Milu, ecnm rpytr[a l4Meer ]Ie l\{eHee rpex ylrl'InoJrflp-
urrx o6racrefi, c oueur 6orr,uroft Ao,refi yBepeHuocrw (Ps : B4o/0, 99 u 99%)
Molr{Ho ornecrlr ee K HJraccy B. Ho rpyn[ c rpe]I.fl n 6onee yIII/t_troJrapHbI]{rI
o6nac'r.nuu orreur, uano (or 2 go 6%). O6paruMc.fl n BeJrzqrrrle.P. B nepnrrii
Aelrr, oua He trpeBrIIIIaer BIIarIeHI4a 0,59. Bo ntopofi Aellb AJI.E AByx I{apai\rer-
pon P > 0,6L a n tperrafi - ArIfl AByx rlapaMerpoB upeBocxoAll'r 0,70-
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OAIraxo lraAo rrolrrllrrb, qro P He nsntrercfl orrpaBAhrBaeMocrr,ro [porrro3a
s o6qeupzn.sroM ctr{blcJre, TaH r{ar( ona rre npoBepeHa rra HeBaBI4cIar\{oM crarr{-
cTr4qecHor{ MarepI4aJre.

I{a ocnonariuw ta6t. 2 uomuo cAeJrarr, BbrBoA o roM, .rro irar46onee uu{op-
-[IarI{BHbIMI4 AJLfl OtrpeAeJre]l]df{ AJTIITeJT},I'IOCTr{ CytqeorBoBaHr4fl rpynII.sBJlfrroTcfl
Nlarr.rI,rrHr;Ie xapaKTeprtcrr4ltld rpytrtrbr: MarHrzrrrr,tft uor,ox rpyrrnrr u aqucilo

.yrrr4rroJlflpHr,rx o6nacreft, a rannte MOrqHOcrb snoHnyna 14 paAr.ror4sJryqeHr,re
Ha AJrr4Ire BoJrHr{ l, : 9,1 cu. B ro irie Bperf.rr ]rrd oArzrr r{B trapaMerpoB B or-
.AeJrblrocTI4 ue tro38OI.SeT yAOBJIeTBOpI4TeJTbHO [porHoSI4poBarli AJrI4TeJrLr{OCTI)
cyIII,ecTBoBaHr4.rr rpytr[Lr tro na6nro4aeur,rll xapaHreprzcrr,rHarr n uepnr,rfi,
.rropofi u rperuir Arrr{ cyqecrBoBaHr4rr rpynnhr. 0ro, uo-nra4uaro^ry, oBflBaHo
,c reM, qro npI4 TaHol{ troAxoAe trpr4rrl{r{aerc-s Bo Brrr4r{a}rtre roJrbr(o oArdH rra-
parlrerp c Mar{cr4r\raJrbrr6r}r 3}raqeHr4eM xoes{rzqueHra fioppeJr tl!\!114 u or6pa-
CrIBaIOTC.a BCe oCTaJIbHbIe c MeHLIII,INII{, }Io eqe 3}Iarlldl{unrrz HOa{{Idr{]IeIrTa-
r\{I4 I{ O p p e Jr fl r{r4r,r.

5. trluxexqrrfl rporoHoB MoJro4brMrr rpynrraMr.r

flpu uporuoBr{poBa}ILIu paBill4qrrbrx rr4rroB BoBMyu{e}rr4ri o,r. co;rrreqnr,rx
JJCIIbIIIIeK BaiI{I{O 3HaTL, HaCKOJIbI(O BepO-fITIIa IlH}rieHql4-fl AEepII4aIHrtx rpo-
ToIIoB' C grori J-(eJIbro paccr{arpltBae}rbre rpyrrrrrr tr.ETerr 6trrra npoairaJrr{ar4-
pOBalrrrl o TotIItI4 3peIII{fl rax crroco6uocTlt IlTr{E(er(TI{poBaTb npli BCTIbIIIIHax
rloroltl4 nporolroB c Er, )> t0 MeB. B ,qaunr,rft reprzroA nperreHra no rra6rroge-
r:lr4.flIr Ha tr4C3 6uro BaperracrprapoBaHo {68 cnyuaen nbapacra}rur{ rroror(oB
aHepr'[rrH6rx rrpororroB, cBfrBaHIrLIx co BCrrri]rrltar\[]I 14j. tJ coorBcrcrBr,rr4
c KOOpAt4IraTar{LI 14 Bpe}relrer{ coJrrrorrrilrrx Bcnr,r[reH ts HarrecTBe rpynfl ilrrToFr,
ortsercrBelllrhlx Ba 3TI4 BoBpacrarrr4g, N{oilir{o paccMarpr4Barr, oxo.rro 75 rpynn.
I4a uzx roJI6Ko Aecrrrr, c 6o.nrruralr corflrerrr4err rna-aa ne5rngpcrrrroorrr rrpr4Bqar(r4
llcrIIJIreH, BoBtrIo;IiIIo, orIIocflTorr R paccriorperrrrrrrr[ uaun 340 r\roJroA6u\r rpyrr-
uau. 14nr,rult cJloBarrrt? (rlporoHHLIe) BCnlrrrrHrr u ,lroJroAl,r-\ pa3Br4Baroql4xc.fl

fpy^njrax rrtr6,nro4arorcr{ /{oBoJrbrro pe/I}ro (<30/o c.,rvuacr). rlauqe ucero
(-rg5%) <npo'ronIILIeD lrcrlbllrrHra na6rro4arorc.fl B rpyilnar, Bbrlre4rrrr4x r{B-3a
Bocrorruoro ilI4M6a.

Ecnrz y'recrb, rrro tsperrfl Ha6ilroAeHr.{r{ Ba rpyr,[ofi.nnrel (4o ee BaxoAa
rga BarraAr{rrft tuu6) Aocrr{raJro t0-11 4rrefi, u ror SaH.r, rrro (rrporoH}rr,reD
BCIIbIIII(u qalqo BCeIo [poLIcxoA-fIT IIpI4I IIepBoM I4 BTopo[I IIpoxoTIiAeIII4Id Ipyntr
no BInArzMor{y Arzcny Co.nuqa [5], ro Mo]r{rro cr{aBarr,, arro xapaxrepnr,rfi^lrac-
nrra6 apeue:.:ru AIrfi paBBI4TI4.rI rrporol{Horo rlerrrpa ar{Tr4BHocru cocraBJr.fler
J 0-30 4ueft. 3ro trpel4MyqecrBetHo rpynrr6r, pollrrBrrrrrecfl ria rreBr{4rauofi
,nolycsepe, r4 rpyfiilrr, poAraBrrruecrr Ha Br{AraMOM Ar4CHe B trporrrJrorr coilHeq-
rrou o6opo're.

6. Oqenxa afsexrr,rnnocru uporHoaoB

flpex4e qeNI trepexoAl{rb n peruelrl4ro KoHHperHhrx rrpor}rocrr{qecr(r4x Ba-
Aan? otrpeAeJrr4l\,r Hpr,{repr{r{ oqerrKr4 escfexrunuocrr{nporHoBa. B 6o;rrrrutrHcrBe
cJ]yrraeB e{serrrznuocrb nporrroBa ortreHrzBaerc.fr onpaBAbrBaetfocrr,Io, T, e. [o-
"refi onpL_n4aBrtrraxc.fi rrporr-roaoB, ar,rparxennofi B npoqeHrax (uogo6no ae-
JruyuEe F, o noropofi roaoprznocr nr,rme). oAuaxo raxofi cuoco6 or{eHRrI
Ile BcerAa roBopI4T o6 a{SenrrzBl{ocrl4 fiporHocrr4qecxofi cxetrbr. I4anecruo,
qro eclu na HaxrAnrfi A_errb rrporHo-sr4poBarrr BqepamHIoIo troroAy, To orrpaBAbI-
BaeMocrb trporrrosa 6yger -67 % 1 ecJrrr [oroAa B cpeArreM MeHrrercfl qepes
rtrecrrb gueft (uuepqraor.rnrrfi uporuoa).

Ecrra 4ra cyrqecrBe*Ho HepaBHoBepo.rrrrrbrx fiJraccoB colwtmft BcerAa
trpeAcI{aBbIBaTr, HacryrrJrelrl{e co1srtmfi, oruocfltr{eroc.s x nan6oJree Bepo.frTr.ro-
My nJlaccy, BIraqeur4e orrpaBAI;IBaerrocrrt Molr{er 6r,rtr 4ono.nr,Ho Br,rcor(ri M
(P (II j) : 90 : 95o/o). 3ro cryuafi HJrr{MaroJrorvqecxoro trpor}roaa.
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flpu upornoar4poBaur4r,r oAlroro I{B BBaI4rIoI4cI{JIIoqarcxI}rx co6ururt (a;rrr,
TepHaTr4BHbrr,l nporuoa) oqeHr(a peByJrbraroB lrpoIIiosI4poBaHl4.rr cBoAr4rc.a H orrpe-
AeJrenrrrc Bepofirrrocrr,r }racryrrJrenra.s co6r,rru-a H 1 npu IIporHose Ai, T. e.
n Bbrarr4rcJrerrr4ro ycJroBrrofi nepoarriouu P (II 1lA;). Ecrecrneuno norpe6oBarr,,
qro6r,r (yAoBJrerBopr4reJrrrrraflD c rotrnrr BpeHr4fl aS{exrunnocrrlr rrporrrocruqe-
cKa.fl cxerra o6ecne-{I4saIIa 6Er BLInoJrHeHI4e HepaBe}ICTBa

P (H jtAj)> P \rI j),

\t 1u,y : r

AJr.fl Bcex j, uttu

P (It jlAj) )max {P (I[i)}.

(t)

Ha upaxrr,rxe qerra ourra6oH rrpr{ nporrloal{poBaHllr{ co1uruit, orrroc.flIrtrr4xc.fl
r( pa3rrr,rlf nlaccatrI, HeoA].IIraHoBa. Tax, Harlpllr{ep, npra o6ecneqelll4l{ paAlza-
quouuofi 6eaonacrrocrr,r HocMr4qecxr{x rroJreroB Ba}r{Ho He npoilycrlllrb onacHyro
COJIIIEAIHYIO BCNI,IIIHY, B TO BPEIIJ{ XAH IIP14 IIPOBEIIEIII{I HOTIIIJIEKCHOIO TEO-

{l,ranuecxoro axcnepl4Nlerlra oytqecrBeHllo IIe AarL <noxtrofi TpeBorlr).
B pxge rferoAr{r( BoBMo}Ii}IbI cryq;1, (ornaaa or nporHoauponarrua> (ranra

trporHo3ots co6trcufr. panuofi nepoaruoctra).
Ec"ura qerla omra6ox npornoaa B paBJrI4tIIILrx I{JIaccax co6urmii IIeoAI{HaKoBa

rrJrrz Bo3l\Iolr{rrbr (orKaSbI oT rIporHoSI4poBaIII/Ifl)), TO, BBOAa {yUrllltrO pr4cHa
R (a),.rpe6onanze yAoBJrerBoprrreJrbHocrr{ rrporHocrr{rlecxoii cxeMbr (1) uoxuo
SaIII{CaTL TaI{:

AR:ft.-ft(o) 20, (2>,

rAe

fin :

Ro, --

n

i:r
n

j:r

ciP (H ) - max {cf (H ));

{ciP (H 1)v; (o) * co,P 1tt t\!:((I)},

c;-{eHa ourra6Xu r f-U Xnacce, cl - qe}Ia (oTKaBa> n f-iuI(JIacce, v;-{&CTo-
Ta 01111460l( n f-u XnaCCe, v: - 

qacrora orl(a3oB r 7-u x.nacCa, d - EapaNIeTp

aJrropr{TMa.
B cnyuae AByx r(JraccoB B orcyrcrBr4e cBeAeHIr,q o cpaBHl4reJlbllou I{eHe

omu6ox pagyrIHo rlorrox{r,Irl ci : l, rl :0,5. Torga L - R (a) cooTnetcrny-
eT orrpaBALIBaellocrl{ npornoaa, a A/? - orJII4qIIIo ee or oIIpaBALIBaeMocrlr
nJrr4MaroJrortrralecxoro rpornoaa. Onpege,naema.q rro BeJrIzqI4He A1? aSSextun-
Hocrb rrporrrocrrrrlecxofr cxer{br AoJI}r{r{a 6r,rtr, nponepeEa ua crarrrcrr{rlecHyro
arraqr.rlrocr6. B qaunofi pa6ore r{crloJrrByercn 5%-:r.:';'ft ypoBel{b SHaall4Ntocrtrr,

a cuoco6 IroJryt1s11s, ol{elrr(l4 tpa4raqraouen [61.

7. flporuoerrpoBaHlre [JrlIT€JrrHocrI'I cyulecrBoBaHllfl
Ipynfi rl-flTeu

B xa.rccrse MeroAa, yqr{rr,rBarotrlero r4l\relolqyroca uu{oprlaurlrc c 6ollrrreft
uo;nnotofi, n 4arII.rOfi pu6ore rr,r6parr NIeroA o6y'1sHry pagtro3HaBanraro o6p^a-

3OB, ylrie oupo6ooauurft op, pe-et un p-rrAa reJrr4o{rzauuecnux saAarr 17 -L0),
a B l(aqecrBe KoI{KperIIoIo aJIIopIIr}Ia - aJIIopIITM <Touons> [91. 3a4a'ra
pemaJlacb B cJreAylotql4x IrocralloBr(ax.- 

3a0uq.a 7. Llo xapar(Tepr4cltr{(arr artuannofi o6,racru, I{SBecrI{bIi\I n l-I? I{esr
(i - 1,2,3), ope4cxaaafr,, 6y4et JrIr rpyuna cyqecrBoBarr 6o.nr'rue ulu
Meublre fi-flTrl AHer{, T. e. orllocl{Tcf] ltu oHa K HJraccy B unu A.

3a0aqa 2. flo xapaKTepI4crLIHaI\{ aHTrzsuofr o6lactra, I{sBecrHoINI s i-fr. m

(, + l)-ft 4uu (l : L,2), rpeAcraears, 6yger ru. rpytrtra cytqecrBoBarr'
6onrrue lrJrrr Meublrre uarra 4neft.
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Ta6rrrqa 3

Bce SrofiHy.flbr

Ea6op [aEH6Ix (.I) sa6op qannnx (6) na6op 4anuux

nr"r I rn 
I

o,o3l -o,o8l +
0,071 +

0,
0,
0,

229
,ro
167

56

llt)

49

56

56

48

229
9)O

r67

DD

56

48

o,z,r lo,or I -o,38lo,08l +
0,37 I 0,03 | -

229
)ro
167

0,45
0,35
0,2g

0,01
0,11
0,tz

+
+

OrofiHyfibr, cyqecrBoBaBrrrre ) I o6opora

+
+

B aa4aue t racuonssyrorc.fl Jrr{rrrb crarr4tlecxr4e rrapaN{erpbr, B BaAaqe 2
yqr,rrr,rBaerc.rr ArrHar{r4ra. flepnaa BaAarra pema.lracb KaK AJr.rr Snoxxv.non,
cytr{ecrBoBaBrtrrrx He MeHee oAHoro o6opora, TaK r{ AJr.rr Bcex $romxvnoa ue-
3aBrrcr{Mo oT Bospacra. B Haqecrne r4cxoAHl,rx s eroii SaAaqc r4cloJrbsoBaJrr{cb
TaKr4e Ha6opbr,{arrrrbrxi

a) cyuuapnr,rft uarulrrnrrfi uo:rox, N,roqr{ocrr, Sroxx;r.1n, rrrdcJro yrrrr11o-
Jr.EpHhrx o6;racrefi r4 rer\rfieparl,pa $;ronxyJra r{a l, 9,1 crr;

6) re irie, qro r,r B a) , lr rranravrae c[.noxryra B npeAbrAyuqcrr o6opore;
n) :re ;uie, qro Ir B 6), qropraxcnrarl xnacc lpyilrrrr 14 Bcrrbrrrreqrrr,rit rarr4exc

r'ra MecTe lpyflnr,r.
B ra6n. 3 uplrneAenll peBy,rlbrarll peIIIeHIda aa;1auta 1.
34ecs I - nonrep Arr.B cyrqecrBoBarru.rr rpylnbr; m - 

qmcilo Ber(ropoB
(rpyuu unten) , r4ctroJrr,BotsaHHoe B o6yuenrara; I - \ucno BexTopon B aKBa-
uenaqraonrlofr trocJreAoBareJrr,rrocrr4; fi (") - Br{aarerrlre $yuxqrau pr4cxa Ha
:ar(BaNreHarlrroHHofi troc"rre[oBareJrr,Hocrrz; A/? - o$$ex'rzeuocrb cxen{br B co-
orBercrBrru c Bbrpalrrerrueiu (2) , z - crarkrcrr,rrrecxafl Blraqr4rrocrrb 5%-uoro
ypoBHfl 3HaqI4MOCTU (3HaK rrJrroC - OTnJIOHeHI4e OT I{JII,INTaTOJIOII4qeCHOtO
trporHoSa SHaqI{l\{o, SHaK rrl4Hyc - rleSllaql4rfo B cooTBeTCTBI4u C t-y.puTe-
pueu).

Peay,;rsrarnr peueHrr.Fr BaAarrr{ 2 (r. e. KorAa yqr.rrtrrBaJrr,rcb Arrrrarrvqecxrre
xapafirepvcrrrr(rd rpyflfibr Ba ncpBbrfi rz nropofi l\tfit u oroport - rpe'lrafi 4nz)
r{e Aaror xaHoro-;rz6o yilyq[eHtrtr :rrtl B HaqecrBe pemarorqero rpaBrrJra, Hr4
r a{{exrranuocrrr rlporHoaa. B otofi BaAatIe B o6y.reur.rr4 rlcrroJrbBoBalrllcb
53 rpyunu, B aHBaMerre - 150 rpynr. 14a npzne4errrrr,r\ peByJrr,raroB r\{o}firro
CAeJIaTb Tal(ne BLIBOAbI.

{. Ha.recrso npor}ioaa yJlyqmaerc.rr c yMeHrrlrreHl4er{ Ba6naroBpe}ferrrrocrrl
AJr.E Jrro6oro na6opa Aarrrrbrx.

2. Ipyuur,l, poAr4Brxr4ecfl B crapr;rx SroHny;rax, nporrroBr{pyrorcfl }recnoJIr,-
Ko rrpoqe, qeM rpyrrbr, po?ilAaroqvectr B MoJroAr,rx ((1 o6opora) r[roxxyrax.
T. e. paanrrrrre rpyfln B MoJroAbrx S;roxxy;rax N[er.ree ycrofiur,rno.

3. [Io ua6nro4errrarrr{ aHTI4IBIroft o6tauu B rrepBr;rfi AeHb BoBHrdxr.roBeHrr.tr
Ipyilrrbr rreJrr,s.fr AaTr, yAoBJrerBopr4reJrr,Horo flpotrrosa o BpeMeHr4 ee cyqecr-
BoBaHr{.E. B ro xre Bperrfl na6nro4errzfl Bo Bropoft Aerrb yine Aaro'r Bo3rro}r{Hocrb
AJrrr [p orHosr{poB arrr4fl .

4. Harz;ryumrre peayJrBrarrr 71aer. ua6op 6, Br(Jrroqarorqzfi n ce6x lanur,re
o rlrcprdxcr(on{ HJracce, Boapacre Snorxyta, BclBr[rerrHorr rrr{Aexce rpyrr[ril.

+
+
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5. Vqer Ar4Har\{I4Rr4 palBfirufr no n'ropoft ra rpe,rrafi AHr4 }re yJryyuaer BAecrl
HarIecTBa rrpolrroSa, qTo cBfl3aHo, Iro-Bl4lu4N{or{y, c ny.rlbcl4pvIoqr{M xapal(Te-
poM pa3BI4TI4fI, OTNrerIeHHbrM pallee.

7. IlporHoarrpoBanrre qrcprrxcfioro Hnacca
r,r BCrbrfireqnofi arruuHoorrr paaBrrBaroilIeiioff rpyillrbr rrflTeH

I( uau6o.iiee ra?rirlrnr c rorlxtr{ Bperrl{fl reo{r.rszuecHr{x rrpr4Jronienrafi napanre-
TpaM DBoJrIoqIII4 aKTI{tsHoIl o6racrra orrloc.rrrcrr BCrLrtueqHaE aKTIz Brrocrr Il
qropraxcxrar,i r{Jracc rpynnbr.,(ra nunnnerrr4r{ Boarroifir:rocrz rrporHoaa arr4x
xaparTepl,Icrl{r( B pa3Bl{Baloil{I{xc.fl rpynlax n garrriofi pa6ore r4crroJrr,Byerc.rr,.
r{ax r4 B BaAaqa\ 1, 2, anropnTlr <Touo;nr>.

3a0c1."ru .3. llo Ha6nro4aerurlxr \apar{reprrcrr4r{arr aHrznrror,i o6nactm B i-ft
u(i 1- t)-r)i 4riu npeACKaBarE, rrancr4rraJrr,ur,rfi yponerrE, paBBrrrrzfl rpyrrnrr nr{reu
no qmprrxcxofi x.uaccu{rrxarlr4rr. I{ nepeorry r{Jraccy orrrocr{1rcfl rpytrnhr A, B,
C, G, H, I; xo ntopoMy - D, E, F. 3a4aua llerrraJracb B rrecxoJrr,Ho aranoB,
Ha nepnoli arane B KaalecrBe l{cxoAErblx rrcnoJrbaotsa,rroc:o 20 napar\{erpoB. 3ro
6nrrra xaH HenocpeAcrBeHrrhre peBlJtr,rirrbr ua6nrogerrnr"r (napauerpEr t, .6, 9,
77-16), rax r4 Hou6ranapoBarrrrbre napaxrerpr,r: S?+l/Si - orrrorrrerrr4e rrJro-
qasefi rirynrLr n (e 1- L)-fr. u i-fi. num; (Hilt - ff l): (/1T1 - Hb) - r4ar{e-
Heur4e B uecnolr[errcrrpoBaHrrocrr4 xrarHfiTurix rroror(os N- ra S-nonnpnoctlr;
D"+r - Di - nanreuenrae orerrelrr4 paa4po6.neuHocrr,r rpylnbr; Hpor{e roro,
rrorrenerrr4e r(Iopldxcnoro HJracca (Il) u ecunrruerrHoro r4HAer{ca (Io"n), a rafi}He
CyiIIIapI{Dre 3a ABa AH,FI MaI}II4TIIITI0 IIOTOI{I4 I4 BCIIbIIIIeqIIbIe I4HAOI{CbI.

flocne onpeAeJrer{r{fl cpaBrrure;rir,noft uHSoplraruBrrocrr4 uaparuerpon (no
MeroArzne, rra.Tro?rierrrrofi s [7]) artrrcJro rrapar{erpoB yAairocL coxparrarr 4o 6
6ee cyqec'lBer.rrroro I4aMerrerlr4t{ HaqecrBa peurarclt1ero npaBI4rJra. Ocrarracr
cJreAyroqr4e rrapar,rerphr :

L) 2f+r - Di, D : (S - S,,)l(n - 7), n - 
.uricrro rr.rrreH B rpynne;

2) H!**., 3) 11$*'s, 4) IIU*t, 5) 4", + Il:t", 6) I1r,r+r - rzaMeHeHr{e qru-
puxcxoro r{Jracca or i-ro x (l * l)-l,ry gHro.

B ra6;r.4 uprznegeru,r peByJrbrarIJ, trolryrreHrrL,re npr4 rzcrroJrbBoBarrr.Iu
6 yxaaauur,rx [apaMerpoB, AJr-rr i - 7 +- 6. O6oarraqerrrarr re ir{e, qro tr4 B

ra6r. 3.
,(rn cl6yuenua 6panucL rrepBr,re B -rporroJrorr4arecnolr fioprrAr(e rpylnbr,

ar(BaNrerr [poBoAr{Jrc.rr Ha ocraBirrrlrcfl rpylnax. I{s pacc}rorperrun ra6t, lt
lrolnr{o cAeJrarr, cJregyrotrIrre BbrBoAlr. I{aqecrso peuaroqero trpaBrrJra yJry.r-
rtraerc.fl c BoapacraHuenr l, Tar{ tJie HaH r,1 Berr4alraua Ai?, cBrlAereJrrrcrnyrctqaa o6
e{{exrlrnirocrr4 nporrroBa.

tr4cH.nro.rerrrae cocraBJr.Eer nepBa.fl crpol{a ra6rr,rqbr, n lroropoii npr,rBogrlr-
crl peByJrr,Tarr,r [porrroBa rro xapar(Tepr,rcrr4raM rpynnbr sa uepnnfr u oropoft
[e]rr, cyrqecTBoBarrl4.fr. Taxag arrorlaJrr,rfl o6r.ffcnflercrr rerr. qro s eroft nr,r6opre
(, : 1) Brrarrr4reJrbrryro Aorrro (oxoro 1/3) cocrar.u-rrror rpynrbr, ripocytrIecrBo-
BaBrrrrre scero 2 [Hf. '1'anrde HoporxoirirlByrr{]4e rpyrrnl,r o6.na4aror, HaI{ npa-
Btr{JrO, AOBO.tEr.ro XapaHTepHbIN{r{ rpr43}raKar{r4 r4 JrerKo pacrrosHarorc.a (ace onr.r

0,20
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0,19
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.orrroc.arcfl n HJraccy B). Maroe Bn&yeHtr{e dry[Hqrau prrcxa agecr, o6ycroBJreHo
6eaorura6o.ruhrM pactroBrraBarrlreM tr{rferrr.ro Drr4x rpytl[. Ec.uu ]r{e raHrre rpylrrbr
I,Icl{JrrorurrF, r{B paccr{orperrrrfl, ro B}raqerrr4e {ynxqun prrcxa yBeJrrdqr{Baerc.E
go 0,27.

Ifa ocgonaur,rr,r ra6Jr, 1r lronuro cAeJrarb raxirie BbrBoA o rolr, rrro r4crroJlb-
ayelrrrfi MeroA o6ecne-rr4saer, noo6uqe roBop-rr? (yAoBJrerBopureJrbHoe) Ha'recr-
Bo rrporHoBa (uo cpanueHr4ro c KJrr{Nraro.irorr{qecxr.rM) AJrl Bcex l, uo uporrroa,
yAoBJrerBopurenr,nrtr,l rro crarrlcTrl.recHoft BHarrlrl,rocTr4, o6ecneuunacrcfl JrI,Ilrb
HorAa r4ctrorrbayrorcfl Aarrrrr,re aa (1 -2)-fi, (4-5)-fr1 u (6-7)-fi 4rrz. Conocranur
aTor peayJrbrar c prrc. 1,2, nrontno [peAno"rlo]r{I4Tb, qro rr BAecb cxaarJBaerc-fl
r{eNror{ororrrrr,rfi xapaxtep paBBr,rrr,rfl rpyrrtr.

3a)a,La 4 $opr,ryrr,rpyercfl cJreAyrolr{r}r o6paaonr: no na6lrogae}rbrr{ xapan-
repr{crr4r{aM axrranrroft o6,racrr,r B i-it u (i + l)-ft Ar{r4 rrpe[cxa3arb, 6ylyr
r4lJrr4 r{eT B rrocJreAyroqr{e Ar{r4 npor4cxoAr{rb BcrrbrrrrHr{ 6ar,ra 6onlrue .reu tn.
34ecr H nepBor,ry KJraccy orHoc-src-fl rpynlbr, BcrrbrrlearHr,lfi zu4exc r{oropr,rx rre
trpeBbrrnaer 3 A,ts ,rro6oro r4B rrocJreAyroqr4x 4rrefi, a r(o BTopoil,ry - Bce ocraB-
rtrI4ecfl. 3a4a.ra pelxaJracE, uo loft ?I{e cxetrIe, rrro I{ BaAarra 1, ua nepBoM arane
,IcloJrr,BoBar,oct 20 napaNrerpoB. 3to napauerpr,r: t, 5, 6, 10, LL,12,74,75, LG
u xou6znrzpoBalrrrr,re rrapalrerprJ (rarr4excr,r BBepxy nonaabrBaror, sa xaxofi
genr, 6pa",rr,rcr, naparrerpl,r) :

^s'*'/s', l)i*, - Di,

(flif'- flft): (fli+l- f/3),

11"o. {, + /$ir. qn, I'n"r,+ 1*h,

Hir*s, Hfu*Js, /lth. 4.,r - .1lcn. 6.,,,

/ltt" - Iiu"u, Il4,{} * M,q".
'Iax trre, HaH z n nepnofi BaAaqe, 6lrlrz nrr6paur,r nara6onee un(foprr,rarran-

Iible [apar\'feTprr, troc.te trero r4x ]rltcJro yIIaJrocE conparu:rr, 4o 7:

1) 1;:" - I'.o"ni

z) r'il;
3) 1liiir;
4) uanuuue aHrrasrrofi xon$rarypaquz
5) ,Si+1/Si;
6) uaupan.neurae nefirpansnofi Jrrtru\t

7) (a!f}. - Hft*s): isi*1- si;.
B o6y.rerrr,ur r4crroJrEaoBaJmrcb rrepBr,Ie rro BpeNreHIa rpytrrrlr; rra ocraBltrr{xcfl
trpoBoArzJrcfl DI{Bal{e}r. Il ta6r. 5 npranegeubr [oilyqeHubre peayJrbrarbr rr or{eu-
xa cTarrrcrra.recxofi Brraqr,rMocTl,r aS{ enrrzurocTr,r n p o rrroa a.

I4ara6il.5 rz4uo, trro r,rcrroJrbayeur,rft MeroA Becblra aS{exrunen ynre c l:
: 2, yryvureHrle Kaarecrna ra a${exrr4BHocrr{ r{Aer Ao i : 4, Haqr{rrafl c Droro
uoneHra (t. e. HorAa rzcnorrrrayrorcfl Aarrrrlre za 4-ft rz 5-fi genr,) yryrrureHr.rrr
fiallecTBa r{e IIpol4cxoAr4T.
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Sanaroqenne

Paccuorperu4e orAeJrrHbrx xapaxTepr.rcTl4n rpytr[ tr.sreu B rrepBr,re [Hu r{x
cyqecTBoBalrufl, a raKll{e perreHl{e HecHoJrr,nr4x trpolHocTl4rrecHr4x SaAaq no-
I{aBaJIO' rITo B AeIIb BOBHI,IKHOB€HI{fl lpynIII{ I4CIIOJILBy€I,IbI€ HaMI4 trapalvleTpbr
rre rro8BoJrrror cy,qr,rrb o 6y4yqe,r.r paBBrrrnI{ rpytrnbr. tr4cRrroqenue BAecb co-
craBJrfler rre6o;rr,uroe rrr4cro 6ucrpo u 6ypno paaBr4Baroqr4xc.q rpytrtr, Ang
HI4x c 6onnuofr gonefi RelloflTHocrlr Mox{rro cxaaarb, qro oHI{ 6ygyr xzrr, 6o-
ree unrra gnefi.

Ha.Izuag co Broporo AHf MolI{rIo [porrroalnposarl Har6oJree oyn{ecrBeH-
Hr,re xapaHTepI{cTr4KI4 paSBrrTI{tr rpynn rr.flTerr,

Hau upe4craBJlflerc.rl Becrlla Balr{HbrM 4anrnefiuree l,rayqeulre xore6arenr-
Horo xapanTepa paaBr4rr4.E rpy[il rrflrerr. Hponre [p.rrMbrx zalrepeurafi MarHr4r-
Horo rroroKa yrrlrrroJr.rrpnr,rx o6nacreft o nanuqur.r AI,IcHperHr,rx nepl4oAoB pa3-
BnTI,Ifl IIOJIfl CBI4AeTeJILCTByIOT I{ peByJILTaTLI pemeHl4.s IIpOI}IOCTI{qeCHI4X 3a-.
gau. I(auecrBo [porHoaa rreMoHoroHrro MeH.rrercfl oro AHf r{o A}rro.

,(era6pr L977 r.

flpr'urontenr,re

Cnrrcon lrcnoJrl,BoBaurrrrx n pa6ore flapailrerpoB

t
,
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5

6

Boapacr {noxHyna
fhorqagt rpyflfiBr
flloqa4r salr6o.nrmero ngrna
r{ucno nsren B rpynle
tltrc;ro craprrx rpyrrrr no {loxny.ne
9trclto nosbtx rpyrfl Bo {;ronxyle, Boanr.rrtmlrx c r\Io}reuTa
pomAeHr'rfi ganuorf rpyrrnbr
Bcnnme.rurrii r'ru[er(c r]o Bcerr (p.nonnyue

Bcrrrm6sHr,rfi rrrrAer{c Ha Mecre rpylnbr
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AnAAEMnfl, HAYIT CCCP

I4 3 B E CTTIf{ T( P bIMC H O IT A C T P O (D II 3IIII E C I(O fi O E C E P B AT D P 1{ II
Tou LX, 1979 r.

SHBATOPTIAJIbHAfl SOHA I13BETAHI,Ifl
IIPIIXOAOB HOCMI4TIECKT4X ryrrEff OT COJITIUA
HA CTTAAE Ur4HJrA COJrrrEqHOfl A[(Tr4BHOCT[4

s 1970-1974 w.

JI. C. Jlewrqnufi

tr44 asaruaa pacflpeAeJrenl,Ifl HopMI4poBaunbrx Blraqeunii rrotoxos coJrueqrrbrx rrporogog
B BaBrrcr.{Mocrr,r or reJrr.rolrr{porbr cJreAyer,.rro: a) o6napyxeuuafl paree [1] soua lra6era-
EI{rr [pI4xoAoB r(ocMr{qecxllx nyucft ot Cornqa ua6rrogaercx rr rra crraAe qlrxna conreuuofr
aKTrrBrrocrlr Js 20; 6) rloJrolr{eEr{e BoIrI;I Ba aror rrepr,roA, rro-BrrAr,rMoMy, rreoArroftparrro rre-.
HfiJrocb B I.rETepBaJIe reJrr{ourrpor 1f5o, vro o6ycroueno, BepoflTrro, BHaqr4TeJrbrrbrMl{ r{o-

ffifl;ffi[X: 
sual{e rr BeJlrrq]tue ceBepo-ro}nuofi aclruuerpr.rlr B pacrpeAenenlrr cornesuofi.

THE AVOIDANCE ZONE OF SOI,AR PROTON PROPAGATION IN SOLAR
EQUATORIAL PLANE rN YEARS 1970-1574 DURTNG DECLTNE SOLAR CYCLE.
N 20, by L. S. Leuitsky.-- The analysis of the distribution of normalised solar proton
fluxes as a function of solar latitude shows that a) avoidance zone of solar proton propaga-
tion which was revealed in [1] is observed also during decline solar cycle N 20; b) the
displacements of this avoidance zone inheliolatitude interval 1l5o were found. These dis-
placements were caused probably by essential changing of the sign antl the magnituile of
the north - south asymmetry of solar activity distribution.

Pauee nalrn 6rr.no o6napyxreno cyu{ecrBoBarrr4e B lre]rilJraHeroM rrpocrpaH-
crBe B rrJrocxocTr4 coJrHetrFroro sHBaropa cpaBHrrreJrbHo yBKofi o6.rracru (-F2"
reJrI,I0IUI{porbl), B xoropoft pacIIpocrpaHeHr4e coJIHeq}rbrx KocMr.rqecfiI4x Jry-
ueft (c.H.n.)_BarpyAr{euo [11. I-Iop,uraponauur,rfi rroron nporoHoB (c anepruefi
Ee> L0 IVIaB) n orofi o6racrlr [o HpafiHefi r,repe na uopxgox trreHr,rre, qeM -Era

6onee nrrcol{I4x reJlldorrll{porax. 3ra o6nacrr ienr,rouupor 6},ura rraaBaHa Bo-
Hofi ras6erauld.a. B p.flAe pa6or oHa rrMeHoBaJracr, raKlr{e er(Baropr4aJrr,r{brM cJroeM,
IIITI4JIEBOfi BOHOfi.

3ra aona .rlBJr-rlerc.fl cra6lrlrr,HhrM o6paaonauraelr. Ona na6"rrroAaercfl Kan
B Nraxcr{MyMe coJrHerrHoft aHrr,rBr.rocru (1957-1959 rr.), raK r{ B nepr4oA ee
ctraAa (1960-1963 r-r.) r4 trpocJrelr{r{Baercrr rra rporrr?rieHr4rd rpex 11-.rreruux
r{rrr(JroB (c 1938 r.) tll.

flpu uayueuu:z BlrrtttHrtrl c.It.Jr. Ha AeHaNrerpoBoe paAr4or{BryqeHrae lourz-
Tepa 6r,rno noxaaauo [2], sto gona rza6erauua npoirr4paerc.E BrrJrorrr Ao
5 a. e. AHanorrasHr,rft peaynsrar 6bur troryqeu ra s [3].

flanee 6rr.no ycTarloBJrelro, rITo o6racrr reJrrdorul4pot *2" orJrl,raraerc.a
TaKlr{e 3naqenll.Ex,rrl trapaMerpoB coJrHerrrroto Berpa: n uefi cxopocrr, Berpa Merr],-
rtre, a rrJroTHocTl, trJra3l\{br 6ontrue, qeNI Ha 6o,nee sbrcoxl,rx reJlr4olullporar [4] ,
flp.aurre r,rBMepeHu.rr B nocN{oce7 a raruxe HocBeurrr,re AaHHbre (ua-6.urogeuza
XBOCTOB I{Otr[ET, UEPqATTNfi PAAI'TOI4CTOAIHI,IKOB) IIOATBEPAI{JIT7 31:J1. PESYJII,TATI,I(cM. ooaopr,r tb- /l).

B ua.raJre HoBoro coJrneqHoro quxJra B tg65-1g6g rr. aoua ua6eraHrrfi
pacnoJraraJracb Ha reiluo[rr4porax -2o * - 5o, r. e. 6r,rna cMerqeHa r{ rcry

t'T



Ha 3-4'[Bl. Clreqeuue 6buro Br,]BBaHo 6o.uuuofi ceBepo-rcmriofi acraulrerplrefi
B pacrrpeAeJlelrrll4 coJrHe.IHoft axrusHocrr4 B Drr4 ro,(rJ. Ila-aa cr4JrbHoro npeo6-
JraAar{r4.tr aHrI4BrrocTI,I ceBepr{oro troJryrxapr4.fl co.nuqa ,I..W]Hull }reir{rrJraHeTr{oro
Marlrr{Tuoro rroJr.s, HaH rioxaaaJrr4 trprrN{r,re r4a}reperrrlrr s 1966 r. [9], 6st,rm rua-
r(JrolreHrrr It rcry Ha 3o.

14lterorc.s rar(lr{e reoperr{arecnrze coo6parxerrld.tr o rol{, aITo rIpI4 }IaJII4.Ir4I4 Ta-
xoii acralruerpr{r4 B pactrpeAeJrerrr4r{ ar(rrrBrrocrra 6onee tr4HreHcrrBHr,rr,i nerep c o4-
Horo rroJrymapu.n 6yger rrpr4BoAr{rr, n clrerqeHl4}o ;lwtttttit roHa rrJraBN{br rra Hr{B-
Hffx reJrr4orur4porax B cropoHy Apyroro troflyrrraprrrl, r[e aHrrIBIrocrL, Corr.r-
qa rreur,rle 17 , 10, 771.

Cue4onarenbHo, BoHa raa6eraurlfl nperepneBaer r4BMerreHr,r.s B BaBr{cr{Nro-
crr{ or cocroflHrd.fl coruearHoft axrr{Brrocrr.r. B aroii cBxlu paccrrorprzN.r rroJrorHe-
rrl4e gorrlr Ha clraAe coJrr{eqHoro qr4r{"rra N 20.

Nlarepuar r,r ero o6pa6orxa

i'Iareplranol4 r["[.fl r.rsyqeHr,rr{ eor.rrr raa6eraHr4fl, Har( fi parrbrlre, [ocJryE{rrJrr,l

Aarrr{bre o rrpr4xoge c.n.Jr. c aueprueft En, ] 10 N'IaB n 3er,r.ne. 3'rrz ganrrrre, uo-
IyqeHHr,re tro ll3MepeHr.{flNr Ha clryrrrr4Hax I{JII4 IIyrer,I perI{CTpaqIII4 noIJIOtr{e-
rrrr.E paArdoBoJrH B rrorr-flpnofi urauHe (PCA), co6parrrr r{B JIlrreparypbl, B ocIIoR-
Horr r4B 112-141. 3a nepuo4 1970-1974 rr. B cocraB;nennr,rfi TaHVNI o6paaorl

. a 
----

' l-\-

\ -\"
\-

'-f-l'l
Plrc. l. I{acrornoe pacfipeAeJre-
rrae (a r.rrrrerpaJrbrroft {opue)
BCIIbIIIIEK COJIHEIIIIBIX ITOCMI,IqE-
crux ryvefi no uoroxalr P ga
4.970-1974 rr.

/0-/ /00 /0 / /0 2 /0J /04
lJryocmuu\. cH'. c'. op-,

r(araJror BorIIJro 109 co6utraft. Iloroxu [poro]roB AJrfl arrax co6r,rrr.rfi Haxo4flrcr
B rrpeAeJrax 0,L-23 000 uacrraq cM-2 . c-t cp-1.

IJa puc. t noxaaarto aracrorHoe paclpe[eJrenue 109 co6rnrafi rro rroror(aM
(P) n ranrerpa,rr,uofi {oplre, Horopoe Nro}Her 6r,rrr, upegcraBJrerro B BrrAe

N (> P) : kPo,

rAe cr,: -0,55 -.F 0,13. 3aru6 xpnnofi n o6tacrpr P <10 rracrrrrl cM-2.
. c*'' cp-1 cB.rrBaH, fro-BrrAl4NroNry, c npeAeJroM aryBcrBrzreJrbHocTr,r AerenTopoB,
trpr4r{e}r.flBrrlux ca AJIfl I,r3 Mep errl4fl [oToH a lrp oToHoB.

flocrpoerrrlr,re raxr4M ;ne o6paaou qacrorrrrire pacnpeAeJre:umfl Elrrr 1957-
1961r rr. rz 1965-1969 rr. nlrerra BuaqeHr4fl a coorBercrBeurro - 0,50 -|- 0,10
w -0,45 1- 0,14 [15, 16]. Cneqonare,nr,Ho, B trpeAeJrax ouna6on pactrpeAeJreHr{fl
rro rIoroHaM ocTalorc.fi oAr4lraxoBbIMm l.Irfr [Byx l{rrxJros coflne.rr.rofi aI{TIIBrrocrl{
r4 l,rctroJrrayelrr,rii uauu ua6op co6r,rrufi arrn I970-1.974 n. He orJrr{qaercr B

sroNr cMbrcJre or trpeArrrAyrrlr4x.
flocxo.rrr,xy paHee B HarrecrBe cseAeuzfi o c.r(.Jr. I{ctroJrt,BoBaJlr4crr AaHHbre

no PCA, ro co6r,rrra-fl c P < 10 uacruq cM-2 c-1 . cp-l ue Bxogr4Jrr4 B pac-
cN,rorperrrre fipn rdayqeur4r{ Bor{br ugleranvtn. Ho, xan onaaaJrocb, 4o6anneuze
IaJIr4 I{cKJrroqeHI{e orux co6r,rrrafi upaxru.recHr{ He cxaBLIBaercfl }ra Ho}rerrHoN,I
peayJrr,rare (ua-aa cpaBHr4reJrr,nofi lra.rrocrrd troronoB).

I4s 109 co1ntrufi c xpouoc$epHbrMr{ BcnbrmxaMrr yAarrocb cB.aaarr, 97, wa
nrax 56 co BcrrrrrmxaMr4 B cenepnoft uoryc$epe Conrrqa n 47 - n roxruoft (25
u 16 coorsercrBer.ruo 4rr co6rrruft c P ; t0 uacrzq cu-z . c-t cp-t).
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..o6pa5^otHa NlareprraJra npoBoAr4Jracb arraJrorr4arHo ,r'otrry, HaH oro [eJraJrocr)n tt' 81. Becs la6op co6rtrufi paccMarpr4BaJrcrr B BaBr4crrMocrr4 or reJrr{otrrr{po-ru 3eluu, Ardarraaorr zsMeHeHlrfl Horopofi cocraBJr.ser, HaH rzBBecrno, l4.i[),_
logonofi I4HrepBaJI 6r,tn paa6ur rra neprzo4u, Rlryrllr{ r{oropbrx reJrlro[rr4pora
deNrJru r.r3r\reir.qJracrr B [peAe"rrax 3 + 1". Bu6op npo4oJrrr{rlreJrrrr.rocrrz Drr4\
rlelll4oAoB cBfISaI'I c neo6ro4ral,rocTr,Io lltrerL AocTaroarHoe qr4cJro co6r,rrr,rfi n
r{aHiAoM r43 1rr4l, f{lx ma;ri4oro [epraoAa rroAotrr4r]rrBaJrcrr cyr,rMapur,rfi norox
coJrHearrtl,tr npoTol{oB oT BCex co6r,rrrafi, fiolraBlru4x n 4anrrr,tfi nepraon (or4c'",rr,-
rro AJrfl ceBeprroro r{ roirirroro no.nyruaplrfi co.nHrla). ,(;ra rex }rie [e]lr4ol{oB
IaJIee IIOACTII'ITbIBaJIaCb IIO.]IHa.fl E]repII4IrI BCeX paAIaOBCIIJIeCI{OB (gl.taUaaOnqacror 2800-9400MIq, rroror{ >lO B,r r,r-2 . fr(-r, npoAoJr}r{r4reJrbHocrrr
} tO*;. .{anune o paAr4oBcrrrecxax 6l,rrr.r ea.rr},r ua ll4i. d.".u raxlrx paAr{o_
BcrIJIecHoB 3a nepl4oA 1970-1974rr. oxaBaror,;- L77 (85 cnnaauo co Bcnbrrrrria-
r{r4 B ceBep}IoN{ rloJlyruaplrra Co.rrrrqa. 78 - B Io}ril{o},r u 14 te oroxigecrnnerro).
,(ra xaxr4oro I,IB n€puoAoB, IIaHoIIeu, onpeAeJr-rrJrocb orHolrelrr4e cy*{Maprroro
rroror{a rpororroB P x uornoii orreprrzra Bcex paAr4oBcnJrecKoB .R."Beluunny
sroro orl{ollleHl{-tr MoiHIlo paccN{arpl4Barb HaH lle}(oropylo Mepy, xapanreprr-
syrorqyrc y_c,rroBr4rr paclpocrpaHcrrr4.s rrporoHoB B Men{rrJrarrerurofi cpege, 0r_
IroureHr4e PIR : I{ g,rrn Aarr}roro ueprzo4a, TaKr4M o6paaolr, orpair{aer yc.iro_
BI4.fI paClpocTpaIIeHI4tI qaCTr4I{ AJr.E sTOrO l4rrrepBaJra re.TII4OIXI4pOTbi LI B Herio-
TOpOX,r nprz6nrameutrlu He 3aBr4CI4T OT ypoBrr.fr colncqrrofi ar(TI4BrrOCTr4.

Pesynrrarr,r o6pa6ornu u o6cyx4eune
3ua'renrae BeJrItqI{rIl,I I( ytta BCcro [I4arraBorra IrBr{elrelrr4fr reJrl4olxl4porr,}

3erurz m \Jrfl. ncero ua6optr co6r,rruit rpeAcraBrreHo Ha pv.c. Z (* _ 
";AL;;;ceBepnoro rroJlyrxapufl, 6 - ro[inoto, e - [Jr.E CeBepHoro I4 ro]r{rroro BMecTe;.

B rrocJreAFler'I clyqae B paccllorpeulre BHrroqenrr co6urran, Ire orolr{AecrBJrerrrl}ie.
co ncnrrruHar,rrz).

tr4a paccl'rorpeHl4fr u.rcTorparr,\{ cJreAyeT, {To BrdA I.x B oclrotsr{oN4 rre orJII4-rlaerc'fl' 3a I4cftflroqellrreM Aera,refi, ot al{aJrorzaIIIrJx rlacrorpaNllr, rloJryqe1rHblx
s [1, B]. f{;nn co6r,rtufi cenepHoro rroJryrrapr4n, Har( r4r parree, ua6nrogaJrc.r{ cJle-
Ayrou{afl 3aI{OHO}IepITOC'fr,: IIpI4 trepecear0Hr4r,l ara0TI4L(arrl{ eI{BaropI4aJrbHoro,
c'lro'E rroroK ilaNlerllo y}{eHblIraerca. Oguano NlaJrbie BHaarelrzfl serrdqranLr 1(
na6nro[arorcfl IIe roJrLI(O B O6.rrac'ru reJrl4Or]rl4pOt *2., HaH B rrporrrJroe roAbl,
IIo rr B o6.rracrz reJrr4rorxr4por -2".* - 5o, xux n 1965-1969'rr., r, npoor"Toro, B o6;racrr.r reJrrrorxlrpor +2" -:- + 5". Bne.rar,.netrue raxoe, qro gorra
3aN{erl{o pacurr4pl'IJracbl m ec;tm panLrle orra BaHrzN{ala 3-4' no reJrl4olll4llo-
re, lo rerrepb oua fipocrr4paercrr na o6.nacrr reJlrrorxr4l]or _15o.

AJIfl COOLITI4I4 Io?I{HoIo noJrylxapl4.a, Repo.rrTHo IdB-Ba }{aJrolo qI4CJJa co6r,t-
tr.rit, peayrrrar lrerree orrpege.ueruirfi.

- flocxo.nr,r(y cr[eqenr4e Boirbr a 1965-196g rr., HaH y,ie yrroMrz]raJrocb,
6r'tro srrasaHo acr4t\'rMerpzerl n pacnpeAeJreHrzr4 ar{rrzBrrocTl{ ccBeplroro r4 ro}ri-
IIOrO rroJryrlaprzfi cornqa, To, AJrfr roro .r:ro6rr [o]r.arb [pr4qrzHy pacrxr4penr4.fr
3OIIbI, JrolrrqHo 

^np^eliAe_Bcero o6partrrr,ca H paccl,rorpelrr4ro rar(oro pacnpe[e-
lrerwn tr lprtr 1970-7974 n.

c arofi qeJrr,ro 6r,rrz nogculrraHhr ql4cra Bctrr,rmex (lz) ncex 6a.r111os or[eJrr,-
Ho AJL' ggle-p,oro (ry) " rolr{Horo (s) uoryuapnfi corirqa Ba Harr{Ar,re 3 rie-cflIIa c 1965 uo 1974.r. (ganHne o Bctrbrm*ai oarru, raa'tl7l) ; ;;;;;";;;,
acr{Mrvrerpr4fl (,4) uo {opuyre

A:(nN-ns)l(nN+ns).
Benrz-ruua 1 npe4cranJreua Ha prac. 3 xax rlyuxqra.s BpeMelrr4. Hax Br4AHo r4B
rpa{raxa, axrrdBrrocrr, ceBepHoro noryruapza Bar{err.ro npeo6lagara a 1g65-
1970 rr. 14 B r(onqe 7974r. c LgTt no lgi4 r. Bper{euaMtr ua6nrcgarracr,6o;rr-
mr4e orpr{qareJrbr{bre 3HaseHr,lfl A (n o1lJryfr cJrox{rrocrr4 -1,5 roAa), B npyrr{e
nepr4ollbr acrrMMerpr4fl trp axrr4qecHu oTcyTcTB OB a Jra.
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n

4/0

406

402

Plrrc.2. Or:norueuue 1( uorona [pororroB or BCex co6rrrr'ri,i, aa{rrncnponarrHblx B [alr[orl
rrrrrepBaJrc rlaMerreurr.s reJrr,romrporbr rp 3elrmr, n cyrtlraptofi aueprLIu paAr.roBcrrJrecnoB rra
sorHe 3-10 cM B rolr me IrrIrepBaJIe

-7-,t-2 2 5 7"-7-5-2 2 5

7967 797/

OF

/!7J

0,8

44

,

-nu

-48

Puc. 3. Acr,rnrrerpr.rx ceBep-ror B pactrpeAeJreullr,I xpolvro-
c{cpn6rx Borrlirrren na Coruqe AJrfl pasubrx Jrer coJruequoro
r1r.rx;na N 20

SHaqeHLrfi A : +0,33, orlleqeHHble ltrTprtxoBbll\Iu JIUHI{EMII, coor-
BercrBylor npeo6naEanuro al{TtrBHocrtr oAHoro u3 troJlYruapl{I"I B ADa

pasa

Puc. 4. Cpega.ax Beflr,ItlrrEa -4p-ttngexca reouarHtlltloli
ar{rr,rBrrocrll aa L970-L974 r:t:. gtrs pa3Hbrx sorl reJIIIo-
rmrporrr 3curr.r

-7 -J-2 2 5 7"y

Cne4osareJlr,Ho, tr{ Ba I4CcJIeAyeNIbIfi uepllo[ MoUIo trpoI4cxOAIaTb C]IeqeHI{e
.3OHbr r436eraHl4fl: B OAIILIx cJrytlno" fi rory, B Apyrrrx-HCeBepy; HeHOrOpyrc
qagTb BpeMeHI4 BoHa, II9-BI4AI{MOMy, OCraBaJIacb Ha Mecre (n o6nacrz -F 2'
rerr,rom;porrjr). PeayJrbrarolr raxr{x Hole6aHrzfi BoI{I;r 6yAer (paBNIaBr,IBaIII4eD

ee Ha BcIo o6IacTb reJII,IouI{poT -]- 5o, rITo MbI L Ha6JIIo[aeM Ha CaNtoNI [eJIe.
Ha puc. 4 noxaaanr,r BlraqeHrzfl .4r-ungexca reoMarHl4Tuofi anrr4BHocrl4 B

{yHxqraiu reJrrrorxr4porbr 3eMrll \IInI 1,970-1,974 n. ftar xopotuo tr{aBecruo,

aerrrrra Ar-uvgexca trpotroprlr4orraJrE,Ha cr{opocTr4. coilHesr.roro BeTpa. I4a

II4CTOIPAMMbI BI,IAHO, IITO MI{III4MAJIbHI,IE SHAqE}II{fl ,4, TAXXTE IIPI'XOIflTCfl HA

o6;racir, reJrr{olrlrpot -l-5'. 3to paclpeAeJleHrze l.ilfl Ap tro BI4Ay 6,nztne ncero
rr4crorpaMMe pvc. 2, 6.

Taxulr o6paaou, Borra MrlrrrrN{aJrbHoro BHaqeHI4fl cr(opocrrr Berlla 3a Becr,

treplroA 1"970-1974 rr. coBtraAaer c rroJroE(errrreM soHbr r436eraHrrfl.

160

frp

/b'

/161

/+

/Z



Pacupege.neuun Ar,-uttpexca B BaBI4cI4Mocrr{ or reJrr4olrllrporr,r 6r,rnrz nocrpoe-
rlbr Ir AJrfl r{a?r{Aoro roAa B orAeJrr,rrocTra. O4naHo r{B-Ba cpaBHureJrr,Ho 6o.nr,-
rrroro ql4cra crropaAr,rqecrrax BoBMyrqenufi xapruua r{eAocraroqHo qerfia.n. Telr
r{e MeHee Ha6ilroAaerc.fi reHAe}rru{.fl r( cr4Hxpo}rHoMy cMerqeHr,rro Mr4Hr4MyMa B ,4p
B rrylnHyro cTopony B BaBucI4MocTlI or upeo6;ra4aru{.fl anrr4BHocrra B Toft rlJru
rauofi nonyc{epe Coruqa.

3annroqeune

tr{a npure4eurrbrx AaHrrr,Ix I4 ux aHaJrIrBa Mo}r{Ho cAerarr, cJreAyroqlre Bbr-
BOALI.

t. Sona l4s6erauufl trpr4xoloB c.n.Jr. na6nro4aercn m Ha ctraAe rlr4r(Jra coJr-
nesuofi axrrurBHocrrr N! 20.

2. 3a uccne4yelruft rrepuoA, tro-BraArrMoMy, r{MeJro Mecro cMetr{eHr4e BoHbr

HaH r( rory, rax z ceBepy or ee cpeAHero troJrox(et:u.r, (-12" reJlr{omuporu). 3ro
NrorJro 6rrrr srranauo cMeqeur4s*rv, nm:rrufr. ToHa trJTaBMLI coJrHeqHoro Berpa n
rcry lrJrr4 H ceBepy B BaBrrcr{Mocrl{ or upeo6ra4aul4f afiTzBHocrr{ coorBercrBeH-
I{O B CeBepHOM r{Jrr{ m}fiHOM rroJryrtrapr4.frx comrqa. Peayrr,raroM HeoAHoHpar-
Horo rrgil{eHeHr4.a troJroxter-rratr Borrbr flBr4Jlocb xax 6rr (paBMaBbIBaHlre) ee Ha
ncro o6nacrb reJrr4olrltr{pot -,l- 5'.

B aarlro.reur{e cqrlTaro cBorlM rrpr{flTlrr,IM AoJIroN[ Br,rpagr4Tb 6.rrarogaprloc:rr
7I. E. IloroArrHy Ba flpe[ocraRJreur4e cocraBJleuHoro I4N,I tro JrrzTeparypHbrM
qarrHrrM clr{cr(a nporoHHblx Bcrrblltren, a ranxie B. M. B.rragl4Ml4pcnoMy Ba rro-
JreBHoe o6cyrxgenr,re crarbrr.

L5 gexa6pr 7977 r.
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AHAAEMITfl HAY}I CCCP

I4 3 B E C T T1 fl I{ P bI M C I{ O lt A C T P O O I{ 3 I4 q E C IT O trt O E C ]] I) ts A T O P H ]II

Tou LX, 1979 r,

oB o[HoNI IIPOCTOM CIIOCOBE

ur4opoBoft or4JE TpAunr( HABJrroAATEJrbHbrx [AHHbIx
O. II. Io;rraugcrilrfi

Paccnorpeuo rprrMerrour{e npu o6pa6orxe na6nrogareJrbELrx Aaurrrrx qndrponoro

{u.rr,rpa c BecoBr,rMr4 Mtro}r{rrreJrflMr.r - EopMrrpoBar{[brtrrrr 6r'ruoru.rarrrlr,rrrlr roa(pqpirqlleu-
tauu. Taxoii qr.r{ponoii Qr.usrp rrpartrr'l.recxrr DnBr{BaJreuTerr rayccoBy (pr,trlmpy rrpIr troxa-
aarere 6ranoua n )> 70; aJrropr.rrrr ero cBoAr,rrcfl K aJrroprrrl{y cy}rMrrpyroqero Sulr,rpa [3],
flprlMelierrlloro ]] pa3.

ON A SIMPLE METHOD OIT DIGITAL IIILTERING OF OBSERVATIONAL
DATA, by O. P. Gollandslry.- Application of the digital filter with the impulse response
prolile formed by normalised (to the unit sum) binomial coellicients is considered. This
filter is equivalont to the gaussian one if the binomial power 7z is of the order of ten or more
and its algorithm is the same as oI the summing filter applicd n times.

B uacroarqee Bperf.rl rrarrrJrr{ [rrrpor(oe pacnpocrparreHr4e paarr4qrrbre MeroAbr
qr4{poBofi {rarr,tpaquvr fiptz aHaJIIzBe 6onr,urux MaccraBoB AaHHbrx Ha6rroAe-
HIafr, Hacau4TbrBalorqzx I4rrorga r,rHorl,le rr,rcflrlla aJreMerrroB. O6pa6orxa rar(Ex
rvraccrrBoB rpe6yet 6otrruofr aarparbr Bpe},renrr pa6orbl 3BM. floaroMy ecnr{
yAaerc.rr Hafirrz noAxoAfltrtrr4fr rlra$ponoii {r.r.nr,:rp, aJrroprrrM noroporo IIpeAerrb-
HO rlpOCT, TO erO Ilpl4Merrer{Ide MO?r{eT }raM}roro coKpaTI4Tr, MaIIrI4}rHoe BpeMf.

C yue'rou err{x coo6pa}He}u4ft s [1] 6r,r[a npeAJroffieHa peaJrr4aarI].rfl qfl$po-
Boro rayccoBa dru[],rpa, rrN,relolltra.s oqeHb npocrofi aJrroprrrM. I4gen arofi pea-
JII43aql4pr 3aI{JrrOqaeTC.rI B TOM, arro pa0npeAeJre}rr4e laycca Mo}HeT 6r,rr:r, aurpox-
cr4Mr4poBaHo c 6o,irsllIoft roqHocrbro 6unor,rzanr,r.rbrr,r paclpeAeJreHr4eM. flpar-
T[qecxr4 Aocrarorrrrafl TosHocTr, Mo]r{er 6r,rrr, gocrrarHyra yx{e trprr BHarreHull
rroKasaTeJltr 6rauolra rt, > 70,

flpexge -reM roBopurb o trprrlrerreHrlrlr, paccMorpr4r,r oco6eHHocru arofi pea-
JII4Bar{r,rr4. Sar,rerrau, uro qz$ponoft {urr,rp 1 r,rorxno ofipe[enr.rrr HaH alrro-
pI4rM, c rroMorllbro noroporo rrexoropafl trocJreAoBareJrr,r-rocTb trlrceJr (curnan
I{a BxoAe {unrrpa) upeo6paayercE B Apyryrc nocJre[oBareJrbrrocrb, Bbrpa]rra-
mqyrc Bbrxo[rrofi crarrran [2].

Ecrr,r o6oerraqurb lrcxoAuyrc trocrregoBareJrr,Eocrb {epea c1r ?r, . . ., fiN,
a npeo6paaoBaHrryro trocJre[oBaTeJrbHocT], - 

qepeB ur, az, . ., aN, To otrepa-
rop {utr,rpar{ur{ Morfier 6r,rrr, Bauracarr B BIlrAe rur-refruoro Bbrpa}r{eHr4fl

n

Ut:Zhir7+i(n</[), (t)
i:0

t\e hi - BecoBbre MHo?r{IrreJrr{ {uttrpa, Iy' - slacro rrleHoB nocJreAoBaTeJrr,-
EOCTI{ frp f;2t . . ,, frN.

Ec;rz qu$ponax o6pa6orr(a BeAerc.rr tro ylne roroBofr. aau:ucu, ro trpu r
MolnEo 6paru, r4HAer{c i nm6o c trJrrocoM (6ygyque tro orrromeHrrro fi , BHaqeHur),
tru6o c MrrrrycoM (upouurre tro orrro[reHrlro r( r BHaseuu.fl). Ho uplr o6pa6orxe

1 Hux(e cnoro <rqtt{pouofi> gnn Rparftocrrr otrycrtaerca,

1$2



B pearbEoM BpeMeHIr Bo3MolfieH ToJrbRo BEaK trJrloc, TaK ftar( HalH[oe SHarlelrue y
Molmer 6urr uonyueHo roJIBr(o tro yffie rrocrynrrBmllM Ha rxo4 audueraflM fr.

Bupegnaraeuoft peanuaaqutr rayccona {r,nrrpa B xaqecrBe BecoBhlx MEo-
. ,-nrl

murerefr BBErbr 6unouuanrnue xoa{{zqrreHrbl Z-"Ch : ffi, ' 
HopMlrpo-

BaElrbre ral(, qro rrx cyMMa paBHa eAuHuIIe. (@unrrp c rar(r,IMlr BecoBbIMI,I MHo-
,r(ETeJIflMtr n 4anruefimeM conpatrIeHHo HaBrIBaercs s.6.-{unrrporu.)

flpaxrzuecnafi anBrrBaJrerrruoorb n.6.-Sulrrpa r[ rayccona {u.nrtpa cra-

B(f ),6rf )
10

Puc. 1. Arlrrutyguo-qacror-
Ebre xapafirepl4crlrr(rr {unr,tpa,
I{MeIOqero BecoBBIMII MHOrr${Te-
Jrrlru Hopr(rrpoBauErle 6rarouu-
IraJrr,Ebre xoe$(fuq,lreutrr, AJIff
n:LLvn:25
I(pecrraxauu yHaBaH xoE coorBer-
CTByIoIIIIIX TaYCCOBLIX HPIIBblx

rroBnrcfi ouenulrrofi [pr4 cpaBrre]rr4rz r4x aMrrJrlzryAlro-qacrorHrrx xapar{repr4c-
Tr4K, T. e. Synxqrzft, rroHaBbrBarotrI]rx, Har( ocJra6Jlnet r[ralrrp aIacrorHLle co-
craB Jr.rrron{ze (Syp re-xouu ouenrr'r) cr,I rHa Jra.

V n.6.-{u;rbrpa qacrorlla.fl xapaxreplacrral{a us,Ieer BI4A

B(f) : (cos nl)',
r4e I - qacrora (ne.irtauuna, o6parHafl epelreun6fi uttu nuttefisoft rr.repe).

Coorsercrserruo qacrorlla.rl xapal(Tepvcrl4xa rayccoBa {z.nr,rpa
- !- rnl,GU): e 2 "'

(2)

(3)

(cos fll) rl Oruomcrrue Aannux 3-ro
tr 2-ro crororloB

4t

o

Ipatfnxr,r B(J), nutwcJrer'rrrbre F,rrrr n: l'1. u n:25, uao6pa]HeHbr Ha
pfic. t cnnomuoft Ju,*tmefr, Xog coornercrByroqr4x sna.rerulft G(l) uso6paxteu
KpecrtrHaMtr. O xoporoeM corJlacl{rd }Ielr{Ay B(f) u G(/) lroxno cyArarb r4B pac-
cMorperrlrfr ra6nrzqrr.

-'4,n11'

0
0, 10

0,30
0,50
0,70
0, 90

I
0, 9458
0,6056
0,238
0,052
0,005

1,0
1 ,0007
1 ,007
I ,06
7,29
,,

ftax rm4no rra Ta6Jrrrqbr, paaruque crarroBurcfi 6ousmmu JItrrtrb lra rex qac-
rorax, rge {ramrpbr rroqru troJruocrbro ocra6rflror cllrrraJr u oH He 6y4er paa-
JrtrrrtrM na $oue myMoB. "

Taxuu o6paaou, trpu Aocrarosuo 6orbtrrou z !r.6,-{I{Jrbrp trpaxrtryecr(rl
oRBuBareHrer rayccony {uffirpy. Blrro roxaaaHo [1], qro a?or {znmp oco-
'6enro xopomo BbrAeJIEer ollrrraJl rayccoaofi {oprtrrr (n uacruocru, AoIrJIepoB-
cxuft xouryp) ua {oue 6enoro myMa, T. e. myMa, qbfl LtrlTe}rcuBuocrb paBEQ-
Meprro pactrpeAeJreHa tro sacroraM.- -e""ip"rii' 

" 
6.-6ro"rpa cBoAurca fi aJlroprrMy oyMMlrpyloqero 6rr"rpu

[3J, uocvreAoBareJlbuo Irpl,IMe]reurroro n pag. Ou aauracrrnaerc.E cJIeAyrorqEM 06-

\)rn=25 //

42 0,4 46 QB nf

1

0,9465
0,6096
0,253
0,067
o,jlt
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paBoM. Ilycrr, trMeercfl rlocJreAoBareJlbHocrt /V qficer rL, fr2,.,., frN. Tor4a
trp or{BBoA.trT c rr n <;,aep apxl4secnr,t xD cyM}II4p oB aurafi ra x o ro arz4a :

: $ {r, * rz); arr: }-@, * rr); . . .i ar, *-r: +(rx-, I ru);

: *@rr 1-yr,); a*: *(a* l a',); . . .i az, N-z:

: $ <ur,r-z * ur, rv-r)i

At

Azt

(4\

an-;, t', 
: \' lr,-r, t * a,,-2, 2)i !n-r, z : I lr*-r, z I Un-z,r);'''; Un-1, N-n+L-

',: +(Un-2, N-n+r * U,,-z,lv-,+z),

!^ :i y, : $ {,*-r, t * an-r,z); u nz : uz : }- la *-r;z *ant, r)i ...i un, N -m:

::,,yn, : f,tr*-r,rv-n * Un-t, N-n+t).

Oru n cyMnruponauuft ansr,IsaJlelrrrr oAIroMy cyMMlrpoBalruro BuAa

ut:2-" 2C'**,*, (t:7,2, ..., N -n: /[').
i:0

(5)

crlerrpaJrr,Hofi lunura) arraJro-
floarouy {ulrrpy Mo}r{Iro ran-

B peaynrrare {zlrrpaqrrrr Maccr,rB ua 1[ aJreIvreEToB yMelrbmaeTcE Ea quo-

Jro z aJreMeHToB, Tart Kaa r(arfiArrft a.relteur sblxoAuoft trocJIeEoBaTeJIbEocTtr

flBJrfferc.ff cpeAHuM BBBertreHIrbrM nB n f L coorneTcrByroqux EJIoMeEToB BxoA-

soft [ocre4oBareJlrnocrr{.
Oruerzn, qro ecJru B cyMMe (5) upz s trtrcarb f - I (uvrecro f f i), to ua-

Megr[Tcfi ToJrbKo EyMepaqufl qreuoB nrrxoguofr uocJIeAoBareJIEEocrrI: BMecro

y1 troryrruM yn, a BMecro ax_n troIyqEM_yry. Tlurrlru cJroBaMu, trofiyrraeTc.fi

6irr" uo {aae"ua n oreMeHroB BtrpaBo. (IIpu auanrae peayJlbraton Sznrrpa-
qzu {aaonrrft cgnur Jrerr(o yuectr.)-- Pirororpr*,"o"p-it "pi*""i"ie n'6.-{zr"rpi op, o6pa6otxe na6nroAa-

TeJIbHf,Ix gaurnx. ,(Ouyctutrt, z.Meelc.fr BatrtrCb otrTtlrleoxoro CneI(Tpa -xaHOrO-
nr6ygr o6renta, troilyqeggan nro6nru cuoco6ou. Paapemeuue [eraneft ctrel(r-
pa Ha aroft aauraCR ollpeAeJlflero.fi TeME qacroraMu, I(oropble trpotryoxaer atrIla.-
'prr"a, 

Symtqun (ruirpyrtrenrarrurrft nouryp) cucreMbr; c troMoqBro Hotopoft
troJlyqeH ctrexrp.

,qer"rZ Onenrpa IIa Batruofi IICKa]fieHbI myMaMtr (n uaCruoctu, aepnOu {otO-
euynrcuu). flprruerrn qu{poryn {znlrpaqulo' MorI(}Io ocso6oAurrcfl or arplx

ronaxenrafi, ie tepm noJreauoft zrsoprtraqzull ec;lYt uacmra6rr trx Ee trpe-
BbrmaloT troJlyluupzurr auuaparnoft {ynnquu. Touuee, Mo}RIIo ocBo6oAurb

Batrucb (ue yueurfoafi troJreaHoro curuaJra) or rex ItryMoB, qacrorHrrft orlel(rp
r(otopbrx Jrem4r Ba trpeAeJIaMtr qacTor, trpo[yonaeMbrx atrEaparuoft {ynx-
quefr.' 

Ans aroft qe.tz IIpeAcraBJIfleTcfl BtroJII{e uoAxoAfiqurtr u.6'-{trJlbrp c ero

rrpOCTbIM aJIropIITMoM z CsoftOrsOM xOpOmO BbIAeJI.flrb oI[IHaJI raycCOBOtr

r[oprvrrr.--'Urpap 
BBrtroJlgentrervr qu{ponoft {unltpaqrm lletrpep6rBrlyro salrtrcr neo6-

xoAtrMO [UcHpeTtrSoBaTB, T. e. cHuMaTb o Eee oTcqeltbl xlepeS p_aBHbIe I[IITep-

,"o"r. 3rs uitepranrr (raaoneM ux aJreMeurapl{iruu) gonxturr 6rrtr He Me}ree

qeM B ABa paaa'tneuu-e troJlyltrupugbl antrapaTlloft {yxnquu, uto6rt He trore-
nsrr undoiMauurc, trpotrycxaeMylo elo (r. e., 'rto6rr saBeAoMo BbrtroJlHflrb yc-

irorr, r"ope*ut l(ore-nrnunona [4]). Crrsrrre qepea sleMeutapuuft uIIrepBaJI
orcqerbr opAunar Batrrlctr fr fiBnfrrorcfr panee ytroMltEaBmeftcx rxo4uoft uocre-
AOBaT€JIEHOCTbT0 qrrceJr fiy ffz, . . ., frN.

Bnu.sHze Su.nr,rpa Ha cI{rHarI (na xontyp
rI{IIHO B JII{fl HIIIO I{HCTPYMEI.ITA JI b}IOIO I(OHTYP A.
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}I{e [p[[ucbIBaTE cBolo [oJryIIrI4pI4Hy. Ee ,laoxrno o[peAeJrlaTb reM paccToflHIIeM
or r{eHrpa (r e4rznrzqax aJrer,rerrrapHoro uurepnanil , }ra Horopor,r opAuHara
pacllpeAeJrer{I4.s BecoBr,rx MHO?nr4TeJrefi {Z.rrr,rpa paBHa rroJroB14He Maxc}r-
MAJII,HOft.

o6oaua'ruM rroJrymr.pr4Hy u.6.-{unrrpa qepeg 41. Tor4a, rrpr{Hr4Ma.fl Bo
BHr{MaHr4e, rrro rrpfi AocTaroqHo 6o.rrr,ruolr n }rMeer Mecro coor}roureHl4e

,,
,-11/1L 

-
L V1) 

-:U l/ 2nn

(ono c.ne4yer rra reoper{rr Myaupa - Jlan"iraca [51), naxogzn
qTo

- 
-1 t

o nlL--L
2

Orcroga rroJryqaerc.E cB.flBb A, c urzcnolr rz:

tL In2t\r : _Z_ fl.

flocnorl,Hy 2-" i, c'* - t,rr.6.-{r,urrp (xaH rz rd,crpyMerrraJrErrbrfi Houryp)
i:D

IIe IISMeHfleT ar{Br{BaJIeHTI{ofi IxlaprlHbr lrrzrHu:trt) }ro yMerrbruaeT ee rJry6[Hy. OA-
HAKO 3TO YMEHbIIEHI,IE MO}I{HO YUECTI,. BCAUOUAEJIE, NYCTI,XOI-ITYPJIIIIHT,II4[OII-
JrepoBcnrrft:

F (AI) : -:- r-(LL/Llto)2. (8)/ n L)",

TaH xax couracHo (B) AfD cBflsaHa c rroJlymrzpr4Hofi noHl'ypa Ao cooruortreHrir€M

At.D : Lotl/ lnT (9)

ro r{er{rpaJrF,Hafl ury6r4rr-ra AonJrepoBcr(ofo nor.rrypa corJracHo (s) u (g) paBrra

^ lrTr,no : -tt-n no ' (10)
r ,1'

Morxno troxaaarb, rrro rrocJre rrpzMeHeHl{n u.6.-$utr,Tpa HorJTyp ocTaercfl
AotrJrepoBcnr4M, Ho c rrapaMerpou t(Af; + A?)/tn2]r/2, a qenrparrbHa.fr rny6rarra
elo paBHa

o, llTnT
Izn(nf;frl)

floaronry orr.rocr.rreJIL,Hafl r{eHTpaJrr,Ha.E

(6)

A, raa ycnonur,

(r 1)

rny6zrra rocJre rprzrr,rpaqrarz paBrla

(12)

(7)

Ro dr: . r00 (%).

Haupranep, upra Ar: Ao r :70%, npu A, - ll}Lo r4il,ree1{ yt1{e r : g0%.
Peayrrrar (12) ocraercr cnpaBeArrranrru z gra {oitrroBcr{oro Kor,rypa no-

ToMy, rrro u. 6.-Sranrrp coxpaH.rrer rar{}rie z Sor?rr.oecxrzfi Honryp, a BbrDa}r{e-
rrr4eAJr.EqeHrpaJrE,Hofi rly6ur'ru sroro Horlrypa orJrr,rqaerc-rr or nl,rparHenzn (10)
TOJTT,KO MFrolI{I4TeJrelr, xoroprrfi He SaBI{cr4T Or Al,o, a cJreAoBareliuo, ra or 

'ao.

.(rx rar;nrocrqlu41 geficrnua n. 6.-r[u.rrs.rpa rocrpoerra r{praBafl faycca
c trapaMerpauz (0; t):

lt b\ : -1 o.t'zl2- \*t /t;" ,

qro coorBercrByer AorJrepoBcnor,ry Hotrrypy c Al,o : {Z (puc.2, a). Barerra
Ha Ery nprzByro 6blr uanoxreu 6e.nufi myu (prac. 2,6), xoropoifi rnrrarupoBaJrcr
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0
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4J
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o

4J

42

4/
0
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("u.' 'T. )" : (.o,

flo[crasus cloAa n: [7, a sareM
n : 25, uafi4eu, aITo B rrepBoM cnyqae
He rueuee seM B 10 paa oc.ra6neu mylt
Haarr,rHafl c qacrorbl, cocTaBJrfirorq efi. 20 o/o

or MaxcrrMalruofi, a Bo BTopoM cryqae
Tanoe ocJra6.neuue Haqr{Haercfl yrxe c
qacrorr,r, cocraBJlflroqefi rom,tto L496
OT Mal(ClltManr,nOft.

3altetzu, rrro agaJroruqrrEre paccyrr{Aeurrf rrpl{MeHr{Mbl Tar(il{e, ecJrr{ BeAer-

C.E perl{cTpal{I{fl IlaMeHeunft 6.neCxa Hel(oropo1o o6texra C npemennrJrM paBpe-

[reI{I4eM x; }Io [peAcraBJIflIOr LIIITepeC I{SMSIISHI{.8 s }'IaCura6ax BpeMeIIII

) h (k;1), u,-urO6rr ux Br,rAeJrr{rr,, uaAo OC.na6I,Irb I{a}IeHeHIIfl B MacIIITa-

6ax ('tti. trraa ropflAon u. 6.-{unr,rpa z, oc.na6Jlrlrolqero raevrenenras 6,nec-

I(a BOBpeMerludrxnaagIura6ax {kr le MeHee qe}I B Iru pa3, IIaxoAIzTCfiIIS BLI-

pa?fielII{.fI

Iq nr

JI
lq cos T1:

r(oropoe crleAyer ua (2).

B aax.nroseul4e orMerI{IvI CJIeAyIoqee. PeHouen[yeTg.a BbIuO,[II-fIrb Sulr'tpa-
III4IO AJLE HgCI(OJIE,HI{x ana.reuuft lz, BSflTbIX C <rAe6r,rtXOlr) II (}IeAOCTaTHOMD;

IIHrIMII CJIOBaMtr{, $ZXCUpOnarb peByJIbTaTbI BbITII4CJIeUUfi, HauIaUafl C I{eHOTO-

pofi crpoHn ur"ofrrra l4; ,rrrbru Ao rrocrregnefi. 3ro rudqeNl ue o6pelreurar

nporpaMMy sr,r.rucJreHufi. B ciryqae Ere ue,r.rogrsuqr4poBaHHOIO IayccoBa

,flr.rrurpa tpr-rOou 6r,r xpanrarr, S ,rargar,{ NIaIIII4HI,I CTOJIbIto ta6nuq auaqeuttfi

$yrr*r{i, fuy"cu (g"nr paanuqHr,Ix sHaqeuuft ee uapanetpa), cnoJrbno norpe-
6oruro"u 6r,ialraqeuufi rz, xax ero cJreAyer ua (7) u (9)'

Ifa;nrasue pe3yJl6raron {u;rrrpaq[l4 P\1fl HecHoJIbHI{x Srta'renufi i? IIoBBo-

JIfreT COtrOCTaBI4TT, I{x MeHAy CO6Ofr U nr,r6patr, TOT, rAe paHee IISBecTHbIe AeTa-
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HopMaJIbHo paclpeAeJIeIIITEIMll cnyva{-
HbrMrr qrlcJIaMI{ c [apaMerpoM o: 0,1,
Tar( qTo AJLfI BepllrrHbr r(pr{Botr uoryqa-
ercx F(0)/o :4. Aatee, (saItryMJIeIrHaED

r(ouBafl 6ula uo4neprHyra Qu.nlrpa-
,1r, op, n : 7L (Puc. 2, e) u n :25
(ouc.2. e). Cor.nacno (7) atnu sHaqeHtr-

ii 
"oo"tttT 

nYe'r A1 : l 
'25 

h n 2'72 h
(h - arcwrentapurrft ranrepna;r)' flp'
rrocrpoeHlrr4 npuBoI{ SHarreHufl opAqlrar
6oalucr rax, qro no.nYuurocs Ao :
:L7,75 h. floctony no $opuy;re (t?)-qq-
ryql4M coorBercrBeuno r:99 o/o u 97 Yo '

BocnontsoBaBlxrrcb BLrparHeuueu (2),

MOILFIO, Hanpr{Mep, [oAcrrI4Tarb, H&-
qr4uafi c Hixoft qacrorbr ocna6nen

Sunrtpaqueft ruyu rre MeHee qerrl s t0
paa. flrn aroro ygo6no uacrory f sr'r-
pall(aTb B AOJrflx onpe[eJlfleM0lr caMol[
grzcxperraaaqraeft ntaHcrzuanr,uoft qacro-

ru IOI lmax : LlZh:712, ecnu (rar
o6r,rqno-[e.naror) trpnHflrb h : 7- Tor-
[,a I : I^u*lk (k > 1), uua (2) cJreAyer,
rrro AJrfl paccMarpr4BaeMoro trprIMepa

i - -4-J-2,-/ o / 2 J 4

Pwc. 2, Hoprrrupouanrrax rayccoBa (prr-
BaE c rrapaMetparur (0; 1); ta me rrpltBaff
c IraJrolr(eulrbru 6enlrrrr [ryMoM, rrMr'rrr{po-
DaIIE6IM EOpMaJILHo paCIIpeAeJIeHIIbIMI'I
c;r yuafi urrulr qr{c Jr aMrr co craHAaprlrbrM or-
rubuenr,reM o : 0,1 (6); peaynrtat ([unr-
rpaqlrrr rpr{ r}=:11 (a); peaylr,rat Suls-
rpaquu rpwn : 25 (a); ttoutyp EecrdMMer-
puueE rt3-sa eqe IIe troJlEocrbro clrfTbrx
rrIyMoB.

fl \n I_l2kl 10



.Irfi Bar-fr.cw.(uauprzlrep, HeHoropbre ctrer(rpaJrr,Hrre .nunura) troflyqarorc.fl Hau-
ryqmuM o6paaou.

Anrop Brrpax{aer 6,narogapuocru, JI. B. fpaur4rlr(oMy Ba o6cymgenue
pa6orr,r.
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Tou LX, 1979 r.

IIACTOTHO-T(OHTP ACTHAfl X APAI(TEPIICTIII( A
I,UE A JIT,HOIO ACTPOHOMI'IHECK OIO T EJIECI(OIIA

B. It. flpoxo{rer

Ilpoaegeu trocJregoBareJrr,arrft pacuer [epeAaqi,r Rourpacra r{AeaJrbxt'Ir{ acrpoEoMI{IIe-
oltr.rM TeJIecltotroM o I(crroJrBaoBaurreM 4uSpaxqr,rouuoro pacrtpeAeJreErrE ocBerleusocru B u3o-
6parneurara BBeBAbr (annaparuax Synrqrr rerecnona) . ,{aurr rprarne, xaparreplrayrotqlre
IlopeAaqy ltorrpacra Aflff Tosxu (aneagrr), gra rouHoii Jrrrur{r{, AJr.rr rroJlocbr HoEerIEoft mlrpr'I-
EBI Ir AJrfl crrcreMbr noroc paruoii mrrprrrrbr.

MODULATION TRANSFER FUNCTION OF THE ABSOLUTE ASTRONOMICAL
TELESCOPE,by V. K. Prokof'ev.- It was calculatod with aid of computer the modu-
lation transfer function of the absolute astro'nomical telescope by use the diffraction dist-
ribution of the illumination in the locale plane for the star. The curves of the transfer func-
tions for point (star), straight line, band of limite width and for a system of bands of equal
width are given.

Ourraqecxa.s cucTeMa coBpeMeHHoro acrpoHoMu.recxoro reJlecxorla, cBo-
6o4uoro or a6eppaqrafi, xapaxreprrayercfi gra{paHqraoHHr,rM paclpe4eJreHr{eM
ocBelqeHIIooTI{ B eIO sOXarr,nOft trJTOCHOCTr{ AJr.E HaXOAfltr{erOC.E S 6ecxOHeq-
Hocrr4 roqeqroro ucroquuxa uaJryqeHrrfl (snea4u). B o6qeu Brl[e aro pactrpe-
AeJrerrtre Aaerc.E Sopuy.nofi [11

E (t) : T+Wlly - u"'-s.rl'.
SAecr Jr(*) - Synrqrar Becce;r.s 1-ro poga, z -

(r)

6espaauepnuft trapaMerp:

(2)nD+
aanzcaqrafi or AI4aMerpaD otrepcrrr.rlTeJrecHorra Iz AJrr{Hbr BoJIHbr X, lagaroqero
u3IyqeHr4fl. Belu.rzna q otrpeAeJr.fleT yrJroBoe paccro.EHr{e ToarKtrr troJlfl, B no-
ropoft peaJrraayerc.E ocBeqerrH ocrlo E(r).

Be,nzsuua I xapanreprrayer [r4adparMr4poBarrr{e r{eHrpaJrbHoft qacrla or-
BepcTr{.fl rJIaBHoro Sepr(aJra Bropr4sHbrNr sepr(aJroM c ero onpanofi (xo.rr,qenoft
reJIecHoII rlirtra Haccerpena). ECxru d - [rraMerp BropuqHoro sepr(aJra, ro
e: d,lD. Ilpra e :0 {opnryJra (1) trepexoAr{r B o6brsnyrc Arrfl reJlecnorla c
oAHr4M SepHaJrOM:

Eb\__+lr,(*)1r.Lfr--]
Crpynrypa gu{paHqraorrHoro pactrpeAeJreHrar (1) cyqectneHHbrNr o6pa-

BOM SaBr{CI4T OT BeJrrAqU}Ibr A: nOJTOE{er.II4e TeMr{brX r(OJrer{, mI{pI4Ha CBeTJTbIX

r{ ocBeqerrrocr}, B HRx r,reH.rrlorc.a. B ra6r. 1 trprrBe4e}rbr BHaqeHr4fl paAl4ycoB
IrepBoro r, rd Broporo12 reMur,rx r(oJrerI (n egranuqax trapaMerpa ,), uupr.{Ha
IrepBoro cBeTJroro r{oJrbr{a Tz - Tr ra ocBeqeHHocTr, B ero MaKcrrMyMe ,Emax.

Mr,r nragrznt, qro trrupr.rn& tz - 11 trepBoro cBerJroro noJrrqa cyqecrBel{Ho

{.68



Ta6rrqa 1

0,0
0, 10

0, 2D

0,25
0,30
0 ,35
0,40
0, 50
0,60
0,70

3, g32

3, 785

3, 664
3 ,590
3,502
3,4L3
3,324
3,145
21974

2,8',1,4

7,0(6
7 ,1.28
7 ,405
7 ,550
7 ,615
7 ,596
7,490
7 ,1.84
6,817
6,457

3,1.81t

O, J4.)

3,740
3,960
4,71.3
4,183
4,L66
4,040
3,943
3, 643

0,0175

0,038
0 ,048
0,059
0,070
0,096

0,73
0,68

0,59
0,48

yBeiluquBaercfl nprr yBervqeHur,l I Ao BEaqe]l.'fifr e : 0,35, a ocBerqeHrrocrb.
B ero Mar(cI4MyMe HerrpepbrBllo BoBpacTaeT, Bru.flHI,Ie I Ha troJroHteHl(e r(oJrer{.
rr Ha ocBeqeHHocrb B Hrrx tronpo6Ho paccMorpeHo B [2J.

O6qar sHeprr4.E, AoxoAflqafl Ao r,rBo6pax{eHr{rr, yMerrbmaerc.fl B cBflBu c
[fia{parMupoBarlrreM rr cocraBJr-fler I - e2 or ua4aroqeft Ea BxoAHoe orBepcrr4re
TeJlecHorra 6ea yuera lrorepb Ha orparfieHlre or BepHar. 7IB DToro HoJruqecrBa-
trprr yBeJrr4qeHr4r4 e Bce 66[r,rtrafl qacrb 3]repruu yxoArrT B Al4l{paHrulroHHbre
KOJIBI{a, OTqeIO OTHOCI{TeJIBIIa.E OCBeqeHTIOCTE B rIeHTpaJrr,rlOM MaHCrrMyMe CHII-
)r{aercfl. B nocnegneM cror6r{e ra6n. t trprrBeAeHr,r ,qoJrrr aHeprfir4 B npe[eJrax
IIepBOfO TeMHOTO KOJrr,qa oT o6n{ero KoruqecTBa SHeprrrr{, AorueArrrefi [o r.1306-
pa?fieHr,r.fi. Taxoe trepepactrpeAeJreHrde aHeprr4rr rrpuBoAr,rr K yBelr4qeHrrro ocBe-.
qeHrrocrrr {ona nue reoMerpusecHoro uBo6pa}HeHrrfl r{ n cHr4}r{eEr{ro noHrpac-
ra rrpr4 Ha6rroAeHrdrn AByx 6nraaxux 3Be3A.

B coorsercrBr4r{ c RplrreprdeM Petes paapemarcqa.E cloco6uocrb reJre-
cxotra otrpe[eJrrerc.fl pa4rrycoM trepBoro reMHoro r(oJrbrla. B c.uyuae e : 0 eror'
paAuyc coorBercrByer BeJruqrdrre r :3,8317, qro Aaer rr: 1,221\lD (n pa4u*
aulroft Mepe) I4 trplrBotrrlr K r{BBecr}rofi (Bopuyne rr : 1401D (n yrnoar,rx ce-
Kyr{Aax) !\rfr ?v : 0,555 rnrxrrr.

I(ax nz4no r{B AaHEr,rx ra6[.1, trepBoe reMHoe r(oJrbr{o cyxtaercfi, rroeroMy'
AJI.fl I(aII{AOIO peaJILHOIO TeJIeCHOIIa HeO6xoArzMo yqr,rTr,rBaTb BaB\tCrdMoCTb 11
oT BeiltrtsfiHr,r 8. TaK, AJrfl s : 0,35 (o6uunbre rr4trbr TeJrecxorroB) ,, : L,086)"lD
(n pagraanax), rrro rrpr4MepHo wa 77o/o MeHr,rrre, qeM IIpu e : 0. 5ro npuno4rr
n troBLIlreHIrIo pa3pertrarcqefi cnoco6Eocrrr noJrbr{eBoro reJrecHofra, olHar(o,,
troBLI[IeEI{e {oua aa cqer yBeiluqel{I4fl ocBeqeHHocrrir r gz{panquoHrrbrx noJrb-
qax trplrBe[er r( cHrr]r{er{r4ro r{ouTpacra trpu Ea6rro[eHr,rrz, Hatrpr{Mep, AByx
3Be3A, paonoJro?fieHHbrx Ha 6.nraaHolr paccTo.EHlrr4 z, [pyr oT Apyra.gror xourpacr 6ygeu otrpeAeJr.Erb no Sopruy.re 

- 
\

12 E.a* 
- E-in

A:--
E*o* * E-i, (3)

34ecn EIn"* - MaKczMaJrr,Irafl ocBelr{eHHocTr, B MecTc reoMerpl4qecHoro r{306-
palfieHl48 XarXAOft BBe3Ar,r, E*i,, - MIrlIr{N,raJIr,Hafl ocBeqeHr{ocTl B cepeAr4ue
Me?r{Ay Hr{Mr,r.

Bygenr crrr4Tarr,, arro o6e BBeBAr,r l4N{eror o[IrrraxoBhrft 6lecx, Taxznr o6pa-
3olr, Mbr rrpr4xo[]IM H BaAarIe otrpeAeJreHl{fl r(orrrpacra K B BaBIlcIzMocrLr or
paccTo.EI{I4.rI z1, r{e}nAy ABy}Lfi 6.nrzaxraurz TocerrHr,rMl,r r4cToqHI4HaMrz. Paccrog-
Hrte w 6ygeu Bblpa)fiarb B yrJroBLIx cenyHAax. flpe4craa;naerc.rr rroJrealrr,rM
trpr4NreH.flTb o6parnyro Berriqr,rHy tt : 71w", Koropar r4Meer pa3MepHocrb rrac-
rorlr (yrn. cex-l). rl,$

Sasr4cul{ocrr, K : l(w) urru I( : p (v) oupegenfler trepeAaqy xonrpacta
AJr.E AByX 3BeBA, Haxo[.frqrlrxcfl rra paccTotlHl./lm ru. 3ry SaBr4cr{Mocrb B AarrrroM

169,
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qacrrloM cryqae Molr{Ho rIaBBaTr, qacTorHo-norrTpacTHofi xapaftTepucruxoft
(qHX) trAeaJrrroro acrpoHoMnqecnoro reJrecxotra Arfi roqequoro o6bexra.
'OEa [onaabrBaer, Ira Rar(r4x paccrorur{.flx, c Kar(trtM nouTpacroM gaurrrft re-
JIecHotr uoaBoJr.ser na6nrogarr v paapertrarr, ABa roqeqsrrx o6rexra oAurar(o-
ooft rpnocru. Ecrecrserrro, DTa BaBtrclrMocm 6yger paaruauxoft AJr.fl TeJrecxo-
IroB c paSEbIME BHaqeHIrgMr{ 8.

1. qfiX [n.E Totrerrunrx o6renron

Ha puc. t rpegcrannerrbr [Ba 4ra{paxquouHbrx pactrpeAeJreHrrfl I a II als.
AByx BBeB,q oA[nanosoft flpnocru, rraxo4flqrrxc.rr Ha yrJroBoM paccrofiHr4u
w : 2r Apyr or [pyra. 3rz pacupeleJreHr{.rr rraxJraAbrBarorc.rr, cosAaBafl cyM-
Mapr{oe, tror(asaHEoe Ha pr{c. I rrrpuxonofr" trurunefr., Jlerxo Br4Aerb, rrro MaH-
cI{MaJrbHafl ocBeqerIHocTF,

Emu*: Z(0) + E(zr):llE(Zr),
IrMeerc.s B Br4Ay, qro rrcxoArroe pactrpeAeJreHr{e (1) nopruupoBaro Ha eAr,rur4r{y
frprr fr : 0, r. e. E(0) : 1,.

.{ra uunulraurrofi ocBelqeu}rocrr{ B cepeArrHe MeHAy AByM.E MancrdMy-
MAMIA

Emin : 2E (r).

B urore AJrfl HoETpacTa I,IMeeM

x:ltu=\2^.).,?2\'),. (4)t1E(2x){28(x)'
Pac.rer BeAeM B trapaMerpe r. lnxtrepexoAa orarorotrapaMerpa xyrroaoft

Ivlepe rpLIMeM AlraMerp reJlecKotra D:1000 uM, TorAa g,txX:0,55.10-3uu
r4MeeM na (2)

,, 7.
qr : # .2,0626.105 : 0,03611r.

fl,n.a paccrofl:ufi.fl w Me?fiAy AByMfi BBeBAaMrr B yrJI. cex

wi: Zqi: 0,07222 r,
uJrr{ B eAr,IHr{r{ax qacrorbr

r { 3.8466
va--

w't fi

Ecnu graarrrerp reJlecxotra D ot,nra.Iaercfl or t u, ror4a

9'D: t4ilD, w'o : w'rlD, \o : \tD, (5)

a[ecr D Bbrpa?fieH B Merpax.

Tanra,r.r o6paaou, upI{BeAeI{I{bre Hl{)fie pacqerbr gr,n D : 1 u Jrerxo trepe-
our4rarb uo (5) Ans nro6oro Apyroro ArraMerpa reJrecxotra, coxpallflfi Her{3MeH-
HbrM trpr{H.Eryro B pacqerax trJrl4}ry BoJrrrbr fu : 0,55 uxlr'

flpu oupegeJreHl4l,I YltX qils rosxlr uo (4) neo6xo4uuo arrarl gu{paHqIroH-
Hoe pacupeAeJreur{e E(r) gavrroro reJrecxona. Pacser Droro pacupe[eJreHl{.s
6rrn uponegeu c yqeroM qerr,rpex auasenuft e : 0; 0,20; 0,35; 0,50. Taxofi
na6op snasen[ft a troBBoJLfIer IlpoBoAr{rb oqeuny IIHX U.us [poMex(yrorlElix
BEa.reur4ft e.

Itax c.ne4yer ua (1), I4cxoAlrbIMI4 Ar.E pacrlera E(t) .aBJr.rllorcfi {ynHqIau
Becce,rs 1-ro poga. C qe;rrro yqera Blutrtt4fl AaJrr,rrl4x r(orleq 4Ia$paxquoullo--
ro paclpeAeJreHrrfl pacqer BeJrcfl Ao r :55, uto coorBercrByeT ysery go 15
HOJrerl.

Pacser rlpoBoArrJrcti na SBNI c uaroM Ar : 0,05 Ha Ilrecrb Aectlr[rlubrx
.BHar(oB rro cJre[yroqeft cxeue [3]:

1.70



Puc. l. Cxeua oupegeJrelr[fi ne-
peAaqtr noErpacra ArIfi AB)'x
f,oqeqEblx o06eltroB

iPnc. 2. (Dynxrlux repeAasr
,ftOIItpaCTa AJI.E TOrII(fi c I{eHT-
paJrErrbrM oRpaHr{poBaEr{eM 0;
O,20; 0,35 r 0,50

-Z
a) grx suaqeur,rft z ( 20

'6) ,qnn auaseHrrft 20 ( r ( 55

,
;(PLcosQ - Qlsinq);

3Aect9:r-314n,
Pr(*):talP-o'*fn',
Qt@) : ry" - YY + o'::u 

.

3naa pacnpeAeJrer{r{e E(r.), as (4) uorHuo otrpeAeJrr{rb npeAeJrbr{oe paccro.E-
r.rre tD" r{Jlrr flpeAeJrbuyrc qacrory v, trpu r(oroprJx reJrecrou c BaAaHrrbIM e

Aaer r{yJreBoft xonrpacr (k : 0). Cor.rracno (4) ero 6yger uplr
1* E(zr) : 2E(r).

[Ia aroro ypaBueur{.rr rpa{rauecxu Jrerfio otrpeAeJrrrrb trpeAeJrrrrbre BHaqeHrr.E
rD" fi \. B ra6n. 2 nplrne4eubr Drrl BFraqerlu.a.

Ha puc. 2 rpaSra.recfir{ upeAcraBJreH xoA r{HX 4.rrr rosesroro o6rexra,
paccqrirauHrrft no (4), pttn qerbrpex aua.reuzfi e. Mr,r r:zq:aM. qro AJr.E 6orr,mrx
sacror y > 4 (uarr,re paccro.slrr4.s w" ; 0",25) HoJrr,qeBbre reJrecxorrr,r Aaror
r(oHTpacr HecRoJrBIto Bblrue, rreM TeJlecxonbr c e : 0. OArlaHo AJrE MaJrbrx qac-
ror 2 ( y 14 (paccroaurae tD" B rrpeAeJrax 0,5 - 0,'25) r{oHrpacr 6o;rrme
.qr.E cryqa.E o : 0. Taxofr xo4 BaBIzcrril{ocrr4 otrpeAeJT.rrercrr yBeJrr{qeHrreM oc-

rllz

Jt(r) : * J ',, 
(r sin q) sin qdq;

J1@):
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Ta6rlrqa 2

0
0,20

0,L1.4
0,113

6rlI
8,85

0,138
0,732

7 ,24
7 ,57

0,35
0,50

0,108
0,[02

9,25
9,80

8,13
8,77

1I)R

0,L23
0,1,1.4

l,*

Beq,eHHocrrr B AuSpaxl{raoHHr,rx R6JIr,qax trpu s ] 0. Hporrre Toro? HaH o6rq,ee

rrpaBr{JIo fiMeeT MecTo troA.leM HoIrTpacTa Ao { Ail.E cpeAHIIx sacToT B IrIITep-
BaJre 3,5-4,5.

B ra6.rr. 2 s 4-\r u 5-lr cron6qax npI{BeAeHLI sHaqerurrw1. rI vp, coorBer-'
crByroqtre Hprrrepr4ro Perex, HorAaBropofiToqeqHblfttr{crOqI{IIH paCtroJIaIaer-
cfl B rlepBor{ MI4HI4NryMe UepBoIo trcTosHl,Ifia, T. e. HorAa tDR : r, (cu. ta6n. 1)-

2. qKX \iln runttr
Bupaxeuue (4) uorxuo trpl{MeHl{rb mripm oilpeAeJreHrrl4 tI}tX AJr.s trp.flMofr

lrvrtlu. B atou crryqae Heo6xoAIIMo aHarb AufpaHI{uoHIIoe pacupeAeJleEue
ocBeqeHHocru or(oJlo fi3o6paH{eHrrfi cBer.flq,efi.cfl ilv:g.fiv.

flycm rp.sr{a.E lrrttrrtfl. A,l" 1puc.3) zueet 6ecxoueunyro AJII'IHy. Era nranus
cocTotr{T IrB coBor(ytrHocTIt Toqex, Ha?r{Aa.E r4B fioTopbrx B I43o6pa?fierrur{ AaeT'

Au+panrluouHyro KaprrzHy o pactrpeAeJre:ofie:lr_ E(fr), saAaHIlbINr (1).
Brr6epeu B [Jrocxocru uao6paxteH]Ifl r(oopArruar]Irile ocu: ocb OY - BAonr,'

Harxefi upauofi, oct OZ - nepneHAul(yJ1flpgo efi. Boaluerl Ha oCIl OZ routty
C(z) c a6crltrccofi z. Hafi4ert ocBe1qeHgocrl B 3roft roq6e, co3AaBaeMylo BceMII

rocHaMra rrpflIrrofr AA.
Toqe.rnirfi I4crosHI4H 1/(y), lemauluft na rlpflMofi, Aacr B rouxe C(z) Hefio-

ropr,rfi BHJIaA E(t), saamoflql,Ifi or ero paccro.sHl{fl I or rosxl4 C. flo,ruas oc-
BeII{eHHocrr, E(z) s roqxe C(z) or Bcex roqex rp.qMofi AA otpepelltlrctr tr{Erel-
paJroM

E (z) E (r) d,y :

Saueurzu fleperfeHHylo l4nTerpr4poB arrrfl A fia r B coorBeTcTBlara c cooTHome-
HIIEM

ooil-: A- t z-.

Torga
@

E k\ -- z\ -%.a*. (6).

)Vr'-"2
,[,na c.uyuaa e : 0 uHrerpaJr (6) uueer nu4

F r?k)Eh\: B \ --4d.rJ rl/rz-xz

r4 rrplrBoAr{rca x Syuxqunu Crpyee 1-ro po4a

3n l't y Qz)L \z) : -{-;, ,

TAE

H r(z) sin (z sin q) cosz rpdg.

zi a p1ay.
0

-|o

-S

tI;
JII: -i-z\

0

\la

u" 1'R vR w"



Puc. 3. Cxeua pacver:a gu$pan-
qr{orrEoro pacIIpeAeJreErrE AJIff
upanoft .nnuun

Puc. 4. @yrnqr.rr repeAaqr
KOIITpaCTa Alrtr JlriEr4tt C IIeET-
panbrrhrM ar(parrrpoBanr.reM 0;
0,20; 0,35; 0,50

.45

,(ua auaveuufi e ; 0 unrcrpan (6) uprano4rarc.fl R 6oree cJroxrrrbrM Br,rpa-
'rr(eutr.fiM [4]. Iloorony Bbrqrrcleurae uureipaJra (6) AJr.s Bcex BHaqeur,rft s Mbr
IrpoBoAuJru no {opuyne rpanequfi, trpr4rr.frB HeHoropr,rft mar r,rHrerpupoBarru.E
.4,r. Ec;ru RoopAr4rrary z Bbrpa)flarr, B BrrAe z: n\i, ro r{rrrerpa;r (6) ruoxtuo
.rrpuBecrtr K cJreAyroqeMy BbrpameHfiro, Br,rAeJrrrB oco6o trepBrrft .rren oxoJro

/0

E (z) : E (rui,r) :T@:n+T {M-a t tr 1- (
(n+1)Aic

xE (u) dx
.1t c, 1n1q,

^3,qecr, E@QTT - cpeAHee Bnaqeufie E(r) gilnAByx repBhrx coceAHr4x BHa-
seuufi z : nA,r lr z : (n. * l)Lr,

ftpuz:0 E(0):ir1r1o*.

,(nx ^y4o6crBa 
pacqerouo oa" ,oura tun E(z)HopMr{poBaJrrrcb rra eAr,rHr.rqy rrprl

z : 0 AeJIerr[eM rra aror tirrrerpaJl. B gannonr cilyqae uprr Br,rql4creuraz (6;
Molnuo noa${zquenr 2 ouycrrarr.

B peayrr,rare trorysaer{ paclpeAeJreHrre ocBerqeHr'rocrra uo o6e cropoHr,r or
JrfrIJurn B BrzAe cvcreMr,r ilaparrJreJlr,Hr,rx cBerJrr,rx 14 TeMHr,rx [oJroc, trpuqeM B
TeMIILIX IIOJIOCaX OCBeIqeHIIOCTL IIe traAaeT AO HyJI.rI.

SaMenns n (a) E@) ua E(z), rrolxeM paccqrzrarb LIHX gna ilultttt.Ilpra arou
,treppIg4.x yrnonoft rvrepe orpeliilfiercn tro-rpeffiHeMy coorlromeutr{eM rp " :: 0,0361 z. VIa ycnoann L * E(22) : 2E(z) ly1o:r1eor orrpe4e,;rrarr, trpeAerrbH6re
paccroflHtr.rr w : 2z Melr{Ay AByr{fi trrr4:F.r,.rrMfr.t AJrrr r(oropbrx xourpabr K : 0.
Eru upegeJrr,Hhre yrJIoBbIe paccroflHl4.E rI coorBercrByrotr{rle rnM qacrorrr v
rrpeACTaBJrerlrr s ra6[. 3 ,q;ra qerhrpex ana.resr.rft e.

couocrarn.s.fi npIrBeAeHHbIe BAecr, Berr{str{Hbr c aHarorraqHbrMr{ B ra6n. 2,
BUAIIrM, qro Ar.fl tm]gmfi. TeJrecftorr o6ra4aer HecRoJrl,no 6onrruzu paspeme-
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Ta6rutra 3

0

0,20
0, 109

0, 107

9,15
I ,35

0,35
0,50

0,102
0,096

9,80
L0,45

Hr4eM; ero cBflSaHo o TeM, sro I{eHTpaJIbHa.E cBerJIa.E lroJloca AJr.s paclpeAeJTe-
r;ufl E(z) Hecr(oJrr,Ko j.me, uenr,q;r.E paclpeAeJrerrl4.rl roqxrr , r. e, E(r). Tax, upra
e : 0 uepnuft MrrrruMyM Alttt JrrtufrTt l{axoArrrc-rl rla paccro-trHrvt z: 3,65,
Br{ecro 3,83 y roqr(rt, aAJI.E e : 0,35 tpfi. z: 3,tB Br{ecro 3,41 cootnercr-
BEI{HO.

Hapzc.4 upegcraueHbl rpa{I4ltr.rIIHX qilfr lrulurnlrAr.E rrerblpex BHaqeuufi s..

Mrr nz4r,ru, qro o6ilacrb rrperrMyq,ecrBa r(oJlrqeBoro reJiecxolra cyauJlacb:
n o6nacrr,r qacror v ( 5 (w ) 0",20) Hollrpacr AJLE noJlr,qeBoro reJlecfiotra.
SHaqI,ITeIbHO H!4)I{e, rIeM npu e : 0.

,(.ra v : 3 nourpacr y reJrecnoua c 6 : 0,35 naAaer go 550/o sl{ecro 85%
AJr.rr e :0, a grn e :0,50 Aalr{e Ao 36%. Tontxo AJrE sacror v.! 2 (4.rra
yrrroBr,rx paccro.Elrl4fr w ) 0",5) o6a reJlecrora (s : 0 u 0,35) garor xou-
:rpacr 6orr,ure 95%.

Br,rssr.fl erc;l BIraqI,ITeJIr,Ha.rI BoHa yrJIoBbIx p accro.Eul,Irr AJLE AByx ilfrHuu'
B npeAeJrax 0,2-0",5 (o6nactr sacror 2,0-5,5), rAe KoJrbqeBbre reJrecfiortr-
cytqecTBeHHo clrl4?ItaroT I{oIrTp acT.

3. qKX nnfl roJtocbr ftoHerlHoft rtrrrplrHbr

3uaa pacupeAeJreHr{e E(z) pn 6ecronesHo rouxoft upauoft JrvIHrIrt, JIerHo
nepefiru K pacrrery rII(X gna AByx rroJroc oAfiHaKoBofi Irrtrrpl4Hbr, pa3AeJreHHbIx

trpoMerr{yrxou r:ofi H{e IIIIapI4I'IIL Ey4enr csuraTb pactrpeAeJIe}Iue .flpl{ocrtr B tro-
JIo Cax trp.rIMoYIoJII'HbII\I.

Ha puc. 5-upe,qcranJleubr ABe troJrocbr I z II rur{pllrlbl 2zttaxtgaa (z - ua-
paMerp pacnpeAeJrenuaE(z) AJr.rr Jrr4ulru). Hauano KoopAullar rloMecruM B JIe-

nnrft xpafi I uonocrr. Paccto.ssrae Me?r(Ay cepeAI{HaMI4I troJroc

w : 4 z1 !7IrLr w" : 0rL4444 z,

ecJrl{ ero SbIpa}I{arrr B yrJr. cex. ,{nx qacToTLI r4NleeM

I 6.9233
u"z

Ma1czua.ntHa.s oCBeq,eHI{oCTb 6yget HaxoAl4rbcs B cepeAIIHe IeOMerpI{-'
qeCHOIo uao6parreuux Haxrgofi troJlocbl (touxu C' u K), MI{HI{MaJIbI{afi - B ce-
peAIrEe trpoMe)fiyrlta (touxa D')'' 

Aro ob4cretu ocBelrleHHocrlr rlpeAcranrart ce6e, qro pactrpege,,euue E(z),
troHaBarrHoe KoHTypoI\{ ,4, cootnerCTBylotqee ilL::uttll1 Jle}I{alqefi Ha neloM HpaIO

rroJrocbr I, cueqaercfl B IIpeAeJIax arofi trOJIoCbI Ao troJIOlHeI{ng B. B XaXgOU
npOMeH{yTorIHOM trOIo[teHIII4 DTo pacrrpeAeJleurAe 6y4et AaBaTL CnOfi nnnag
B OCBeIIIeHHoCTr B cepeAIIHe I uOloClr. Cyultapua.A OcBenI,eIIHOCrr' 6yger Oupe-

AeJrflrlcrr nJrolqaAblo S(I) pacupeAerlegllfl ,E(z) ruexgy a6crluccaura -z n +21
r. e. Srarypofi, orpauuseuHoft npflMr,IMI4 CC' v FF'. Dra unotrIaAL paBrla

+z
(1

s(I) : .\ E(z)dz-

rrMeerc-s B BI4Ay claMN{erpm.fl pacrpeAeJreuun E(z) orHocr4re;IbHo elo MaKcIrMy-
Ma upr z : 0.Ilnorqagr S(I) ua puc. 5 IIoKaBaHa lopl{sollraJlr,uofi mtpuxoa-'
xofi.

'lL7 
4

2 .\ E (z) dz,
0

u" u"



Heo6xo4ralto yqecrb HaJIoll{erlr4e ocBelr{eHr-rocru ot nenofi BerBrr pactrpeAe-
Jrer{r{.fi An.s II rroJrocbr. 3ry vacrr, S(II) nerxo paccqr4rarb 1 ecillt B coorBer-
crBrtrl. c cr4MMerpr4eft pacupe4ererrrn E(z) paccworperr, ]raJroxrerrrle ocBeqeg-
Irocrr{ or I nolocr,rB cepeAr4rre II. JIerxo BrlAerr,, sro ara sacrr,.sBr.Eerc.q trJro-
qaAblo Szryprr KH K'unu D'H'K (uoxaaana ropr4aolrraJrr,r.rort rurprzxon-
Hofi) ra BamrrorreHa Merr{Ay a6cqr,rccaura 3zu5z pacupegelenufr. A, r. e.

6z

^s 
(rr) : [,a 61ar.

Taxranr o6p aaonr, MaHcr{MaJrbH a.rr ocBetqenuocrb

-/z 0 /z 2z Jz 4z 5z 6z

Pnc. 5. cxeua pacuera flepeAaqr,r Horrrpacra AJrfi AByx rroJroc Horreqgoii mupuurr

1^u*

K:
It@a,-!
Oz

B uzuvuy^nre .\qD') cyMrraplra.E ocBex{eH}rocrr, olpeAeJrrarca y4noeHnof,
trJroqaAbro cc'D'H'(r"raxnonuaa mrpr4xoBHa rra pr4c. 5;. tr{ruea B Br4Ay HaJro-
?r{eHl{e ocBeqeHlrocrra or o6eux rroJroc, noryqraM AJr.rI MTIHITMyMa

,t/min:2.) E(z)dz.

B nrore AJr.s r(oHTpacaa K nrreer{ Br,rpa}r{eul4e

z5z
Ae:2 ) E (z)dz { \ E (z)dz.
032

E (z) d.z

5z
E (z) d.z -l- 0,5 

J

-zBzbz

j E e) d,z, 
; 

o @) dz ! o,s [,8 @y az

Ha pr.rc. 6 npegcranneunr rpaSuxu r{I{X 
AJr.fl rroJrocrr

paccqrlraHHbre^ 19 (7)- l.rra qerr,rpex aua.reHr4ft trapaMerpa
e : 0; 0,20; 0,35 n 0,50.

(7)

xonesHoft mIrpr4Hbr,
4ua{parurapoBaHtrfi

cpanuranaa arra rpaSzxu c pvc. 1l (rlltX gra tonxoft tuuum), BtrrArrM, qro
HaquHa.q c qacrorbr tt:] r{Aer rraAenrre fiorrrpacra 6ea rraxcr4}ryMa ol{oJrov : 3 +- 4 (cu. pnc. 4). B.uunurze 4raarlpamrupoBarrr{rr cHaBrrBaerc.rr rra yqacr-
He qacror or \, : { 4o-v : 5,5, oco6erruo cr4Jrr,rro AJT.rr e : 0,85 r 0,50.

flpra uacrorax v ) 5 graatfparur,poBarrrre npr4BoAr.rr n ]rexoropoMy troBhr-
ItreHI{IO HOIITpaCTa.

,1,75



<\

Puc. 6. @yrrqur fiepeAarlr{ Rourpacra AJIE
:ar(paur{poBaglreu 0; 0,20; 0,35 tz 0,50

6 I /0r)
rroJlocbr roreqgoft ml{prrEbr c 4eETpaJrbEbIM

//
10

?ne, 7 . (Dynnqlla flepeAaqr,r KoErpacra (LIHX) AJrrr cr{creMbl oAIrEaRoBbrx rroJlo^c ^c^[prMo-yroJlbnbrlr pacIIpeAeJIeIIIIeM fipItocTII AJIS qeETpaJILEoro EItpaEI,IpoBaIIIIff 0; 0,20;0,35;
0,50
Hpyxwr Erfl fipuBofi c or{paHtrpoBaHrreM 0,35 [peAcraBJr.Eror rIHX ArE clrHycorrEaJrblroro pacflpeAe,xe'

]Etr'I fiPHOCTI4 B CIICTEME IIOJIOC

1r. gItX [Jr.ff cl{creMbl rloJroc rpflMoyroJrtHoro [po(bnJlfl

flycrr, r,rlreercrr crrcrerla cBerJrbrx 14 relrHblx rIoJIoc rul4pr{Hoft 2 z ttamp,an.

Paccr:o.ssue NrelI{Ay cepeAaHaMl{ coceAl.Iux cBerJIEIx IIoJIoc (xax .lr.P ". ^3)^?^ =:,4z,LtlrrtLl't:OJqA,+zByr[t.cen',(narlacrorblr'IMeeMp:L1w":6,92312'
'ilpa4aruurr[ ce6e, ,ro rra puc. 5 cJreBa u clpaBa or floJrocbr I znreerc.g Eeor-

paHusegrroe qr{cJro raxr4x ir{e troJroc. Pacc.r[TaeM BeruqI4I'Iy ocBelqeHHocrr/t B

,u*rr*yon" troJlocbl I (ato 6y4er crpaBeAJIIaBo AJLrI cepeAIIHEI flIo6ofi cBerJlofi

noJrocbr).
Itar z B tr. 3, Mbr 6yAeM IlMerr,

[rJrroc HaJro[(eHrrrr or Bcex troJroc ctrpaBa I{ cJreBa. JIerxo Br4AerD' qro HaJro?r(e -
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rII{e Or COCeArrr4x l{BVx olpe/ieJrr4rc-E yl{BoeHrroii ilJroillaAbro ,S(rI) ra 6y,r1er panur_,
5z

2 ,\ E (z) dz.

C.rre4yroque 4ne (a:ropaa cnpaBa rd Broparr cnesa) Aa/(yr .KJraL pannrrft

2,\Ek)a'

(cueulenrae rfaar,l $ynnaun E(z) ua 4z)r{ r.A, B r.r.rore Arrr }r.nor{N{yMa r.rnreer\{

. -t 1 a (4t'l'1)z
/rr rx - zl,\ r (z) ttz ', \ ,\' t: tr1drl.

{t n:7 (411_t)z

Ananorra.rHr,ru o6pasou ,qJl.fl r{I4rlr4}[vrra ]4xreerr Br,rparlierrr4e n. 3 n"irroc rraJro?rie_r.rr4fr or Scex [ocJleAyrou{r4x lr0.Iroc clpaBa 14 cJreBa:

oxonsarersrro AJrrI I{oHTpacra cr4crerrbr uoJroc 6y4elr lzrrerr,

K: [u klo,-Y u or, l ] ('n"f"' E (:)dz_ 
(4n+3)z

1[-7 (411-l)z

6 (4n+1)z

I z 1,1az
(411-l-l)z

i r1,1o,

3z 7z. f ,' - (l'''3'"
/r,rin - 2 ) n Ortz -1 z ) u trlrtz' ... z > .[' .a 1.;.1r.

- bz 1r:o (lri*t):

(B)

Jigloo Br4Aer6, "r" :"r11-lr-:llurnrn".rrnocraBrrrrer co6oirB.ro r.rrotrra4r, xpnroirE(z) ot rlyJr'{ ito 6ecnonequocTr4, npar{Tl.rrecr{r4 Ao rrpeAeJrrrror.o BIrarrer.rl4.fl z,frpl4}r,q ToIo IIp}I Bhrql4cJrerrr4fi x.
Ha puc' 7 npe4cran.rrenr,r 

^rpatfrxra 
.IHX, paccqr4rarrr];rx tro (g) 4.rra aua-.reuraft e : 0; 0,20; 0,85 u 0,50.

ConocrasJrfin e'rra rpadrzxu c rpa{znarvrr4 pr,rc. 6 4.rra ognoir rroJrocbr KoHes-noii ,rrzpr'ru[I, tlbr BtrAr4r{, uto paanra.u4e Me}rilly ].rr,r}rr{ Ee,rraqr,rrerb,o; yqeTrroJroc, Jrelttatql4x uo o6e crollollbl or ocrroBrroi.i,"nnocur ;;; ne6onr,moe ze_r{eH-eHr,Ie ( }ruelir,ruenrae) Horr:rpacra.
r(ax orrre-raJroo. Br;r[rc, pac.rer.rr .II{X nauz npoBoAruruob A.rrr c}rcTeMblrroJroc c npfiMovroJrr,Hbrrr npo$zreu p_lcnpeAeJreHr{.a .Epr{ocr". fVf"",AV ,l*o6uleupr'traroe B rexrr.r4ne oulre4e.rrn"ru qnk-;;;;;;;;;t;;l} .r"r.*o, (z re_JIECfiOIIA B TOilI UUC.rrE) trPCAIIOJIAIAET CI4FIVCOI4AAJTEIIOE PACIPEAEJIEI{VE ,fiPITO-crr4 B Ckrcrelre rroJroc [5]. ocuonaHr,rerrrAJr.fl sToro frBirne.rca zirecrnoe cnofrcr_BO O,,rr'lsec*oit cncTeur,' rrepel{aBarh cl4rrvcor,r/IaJrb}roe paclpe.eJreHr4e _ap*o_crr4 B crpyr(rype o6oexra crrlrycor4AaJroHbrnr Hie paclpere,reHl4elr ocBerr{e,HocruB crpyr(ryp.e raso6parrieurza.
B cs'sau c DTr{r{ AarrHbre Bbrrle pe,yJrrrrarbr llacrreroB qenecoo6pa,rro rrlr4-BECTTI B COOTBETCTRIIE C O6TqENPZII-flT,I}I OtrPEAEJIEI.II4EM 

'JHX. T;;';";#;cAeJrarr' uo (ropnv.rre, npzne4eu,bft n [6]. E;; ;6;;;;;riri' .r"p", r (v) ne_JrlTrrurry r{oH'rpacla AJrfl npaMoyroJrbHor-o rporr-rr,,,rrn, 
"o 

*orr"po"., air; r}l ,*?rie qacrorbr 1/ AJrfl cTrrrycorlAaJrbHoro ,rpo,1,rnn o"prqar;*fr cJre4yroqrrMp.EAOM:

F(r) :*[.trl * r'(o:v)-'(9') p ,'(7.1* r(ltv) ,'(t3v): L o ;l .t , ll _1l__

_ r. (15v) , I- --r5- T....] . (e)
FIa rpa{n*e puc. 7 Hpyxxaru4 rro*a,aHo_[oJro]He,r4e npianoft rI[tX 

4.rrae : 0,35, nepecirrdraHrroe iio (g) raa npzaor,l AJr.fr rrpflMoy"oriro"o uporfu,ra.HaH lrr,r B.,A^M, ara r{pr4Bafl Jre}r{r{T cy.qecrnenno rrr{}r{e Hpranoft AJrfi [pFrMo-yroJrE,Horo npo$nna.
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Tou LX, 1979 r.

LHOIOH AHA JtbHbII[ CKAHUPyIOUII4fi CtrEI(T POOOTONTETP

A.(D. Jlaryrrr

Olucau noctpoeurruii s IiAO AII CCCP cnenrpodrororrerll: Aarro o6ocuoBaune nr,r6opa
ero orrrr4r{o-nr,IEeMaTlqecHoii cxeltrr, [oI{aBa}Ibr oclroBlrrrre DJrctre}ITrJ I{orrcTpyHillrrr, pac-
crroTperlbr rreRoropbre oco6eurroctr'r ftIIlIcr{arlrI{Lr-[prrBoAa'cHaH]rpoBarrI]r{, liptr]tcAerrhr ocHoB-
Hbre rexurtqecrtr.re xapaxTeprrcrrrr(r{ rroBoro rpr.r6opa,

A 1\{ULTY-CIJANNEL SCANNING SPECTRoPltorotvlETEIi, by -4. F. Lastttit'r.-
A multichannel spectrophotomctel constructed at the Crimean astrophysical observatory
is described. Some argtunelts in favour of choisc ol its optical and cinematical schemc are
given. NIain elements of its construction ale clesoribed and some particulalities oI cinema-
tics of the scanning drive ancl tcchnical clata oI device are consiclcr.ecl.

B Hpnrlrciroft actpo$r,ral{{ecnoft o6cepnaropr4r4 crrpoer{rr,rlloBarr r,r r4aroroB-
JreH cneKrpodororrerp. rrpeAIIaBHaqenulri.i AJr.rr ycraHoBr{rl ]ra reJrecHorre c
I{€JIE,I0 IlI3I[epeIII{.fI paCII]leAeJle]II4tI aHepIIII4 B CII0KTpax BBCBA. f,(.rra paa"rrOnre-
Hr{.fl cBeroBoro flyrlIia B cnelirl] B rroror{ np1460pe r4crioJrbByercrr Borrryrarr
ro po r4Aa JrbH aa 4ra Q p aH qr,ro r{}ra.fl p erxerri a.

Ipr,ruenenrze Borlryrblx peluerol{ Aaer BoBr,rom}roc:rb crpor.tlrb onerirlla.rrbl-rr,re
npr46opbl c MI4III,ItIaJrLIIbIlrtr{ rrorepr{N,rld cBera rra orrrl4alecrtl{x roBepxrrocrflx,
iloCItOJIbIty B oTOtr'I CJIyqae OAHa IIoBep)iHOCTb ,EBIItIeTC.ff oAirOBlterreriHo D.IIeNIeII-
TOI'I 14 Al{Clellrr4llylori{pl}I I4 CTpofllr{ul,I I43o6paH{CIrr4e. I{po}{e roro. r{crroJrb3oBa-
rrr{e raKr/rx perxeror{ sarrerrro yfipoqael onrr4qecHyro aracrE, upra6opon (cxelra
orlTr4ltr{ r4HorAa coAep}I{I4T BCerO O[]ry OilTr4secKylo lle.fa,rrb, ccJrr,r He cqr4Tarr)
DJreMeI{ToB olpaHI{qeIII4.s IIyql{oB), qTo B CBoIo OarepeAL rroBr]oJrfleT BHasr,rTe;r1bHo
rroBrrICI4Tb HaAelr{IroCTrr npu6opon. O6tr altt o6crosre.lri,crlla - }Illur,rr,ra"rrr,Hble
rrorepr{ aHeprr4l4 r4 BblcoHatfl rIaAe}r{}rocrr, - Becbrfa cylUecrBeHrfl,r AJlfl upra6o-
poB, rrpeArrasrraqerrHrrrx g.rra pa6orur r Hoct{oce. Hpr,tucriaa acrpodjr,rSr,rsecHas
o6cepraropr4.rr y)fie rdr{eer olr,lr coBAaur{fl ran}r; upra6opon o Borrryrr,r},ru
portrerfiarrv: DTo crrelirporptr(l o1:6rltarr,rroro coJrlreqlror-o reJrec1ola OCT-1
[1] z cnauzpyrorquit cuenrpor[oroMerp (lananrrana), vcrreT.rrrro pa6ornnlrrae n
riocMoce ra AaBrrJI4e 6o.rlr,utoili HayqHEIfi r'rareprzarr. Izlcnonr,aosaHr{e l{gr{rrblX
cBoficrB Borllyrrrx pemerolt B uaseMlrrrx ycrarroBxax .raiilr{e rroBilo.Trfier I)accql4-
Tl,rBarr, Ira Bt;rcoHyro cra6r{JrL,IrocltL pa6orr,r npu6opon, ]4r crofinocrr, rro orgorxe-
HI4I0 It Aerocrl4pyloql4rl BoBfieiicrBrtrr{ lr ptr[, Apyrrrx rroJro]Hr.rreJrb]rrJrx ]iaarecrB.

B pa6ore pacct{arprIBtllorcfi Her{oropbre ncb6ernrrocrr4 riortcrpyrirlrrr4 rroBoro
cneHrpo{otor,rerpa, rocrJloerrr{oto B HAO AFI CCCP.

Cnen:rp, rroJryqeIIHLlii c uolroulr,lo llerrerrirz, I'ro)fier 6r,rrs rzoore4oBar{ r{ero-
AoM cItaI'II4poBaHl{.fl - [oCJrCAoBareJILIroIo (torolrerpupoBarrrrfr BeCr,N[a y3nr4x
yqacrr{oB, .(ra ocyulecrBJrenr4.,r aroro r,rero4a n crrerirpodrororlerpe [oJr]KHo
6rrrr,..pea;rzBoBalro orlrocr4reJrbrioe rrepel'reqelrrre cler{rpa r4 oHar{r,Ipyroqrrx
Ir{eJlefi c {otonpueMlrtlltaMr4; rllll4 eroN{ oalerrb Ba?fifio rrocro.flr{Hoe coBrra[errr4e
IroJIolHerll4fi qeJrefi c noBepxlrocrr,Io c(boHycr4poBar{Horo r4so6paxreHrrf crrer{rpit.

flepeuer{enl4e cneHTJIa r,IoEter ocyqecrBJrfrbcfl coornercrByrorqr6fr,r lroBo-
poraMr4 4raopanqrzoHr{ofr pemerHl4 (cxeN{a Cefts - Htrlrraoxa [2i). Buaurarerr-
HDIM AOCTOT4HCTBOT[ STOrO BapuaHTa .EBJr.frercfl cpaBHI4TeJrrrrro x,raJra.rr r4rrepqI,Iorr-
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ITOCTb trO[Br4Etrr0rO 3.]reller{Ta, IIo B cJryrrae },rIIoroHaHa.[b]IoIo c[el{Tpo0oToNreT-
p a rpe60B arrre ro cro rrrrro ro co xp aHerrr4fl dro Hycnpon Hr,{ Br,rHy}r{Aaer cna6marr,
BbrxoArrbre u{eJr14 {onycrzponorrHrrnrr,r nepeMerqerrr4rr}ru, npr4qeN{ TosHocrr,
IranllaB.lT.flIoiqrax eroro ABrr]fierrzfl l{ cB.rrBarrrras c ueft Be,[uqr,r].ra rreBoclrpor,rBBo-
lII4lrocrr4 noJroE{errrrrr rqereii BJrr,rflror Ha roarrrocrb lra},reileHI{fl cne}irpa.

Creua c lrenoABr{}nHofi lreurernofi (rax [aBLrBaeMa.s ycrarroBria peuerr{ra r{a
npyre Poylarr4a [3]) upegycr,rarpr4Baer r{eo6xoArr}rocrb nepe}relqerrr4fl cRarr}rpy-
rou,ux rqe;refi no I{erroABr{HtrroMy clerrrpy. B erorr Bapr,ra}rre nprdxo[r4Tcfl o6ec-
TETII4BATE, TOIIIIOE ABI4}I{CIII4E AOBOJIbHO 6OTT,UOTO II IIACCI{BI{OTO 6"UOTtA - HAPET-
fir{ co cnarr}Ipyloqlnrrr u1e.rlfl},rrr 14 cBeronpr4e}{rrLr}rr{ ycrpoficruaMr,r, Ho cpaB]rr{-
TeJrr,Irafl rrpocToTa HrrrreMarr4nr4 (4nnrxeuuc eAr4rlcTBeHrroe, rpI4rareN'r TpaeRTopl4eft
neper{eqeHu.fl Iqeneft .flB.rr-sel'cfl or{py}flHocru Poy.narr4a) uoanorner o}nlzAau, B

sTorr Cilyqae Aocrr{}rieHu.fr }reo6xoAral,rofi roqrrocrr.r pa6orbr upu6opa.
Paccuarprznaer,rtrft BAecb cnenrporporouerp rrocr]loer{ no cxer{e c Heno[Blr]H-

lrofi pemernoit (puc. 1). Oco6errrrocrra raHofi cxe\rrJ c ropor4AaJrr,uoft peruerxoft
nogpo6uo r{Brro}neubr n [3].

[.na o6ecneqer{r4fl perr4crparlr,rrd cneru'pa,rrrr{oro lluanaaoHa }" 3100-8550 A
6r,ura urr6parra BeJlr,rrrtr{Ha [oJrrroro ileper.re[{eirrarr 6roria cHalrr,rpyrorqrax rqeneft
s : BB l{rr I{ ReJlr,rrrr{Ha rrrara cHarrrllloBaifiitrt =t 0,01 lru. ,(;na ocyrqecrBJre}rrrfl
Tanoro ABrdlxerrr{fl rraz6onee rroAxoAfl[Ilr4N'rrd oriaaa.rrrrcr, rraronrrfi ABl4rarerrE' c
BI{rrroBr,rr{ }IexaHr43r,ro}r. Jla6operropHbre r{crrrJTarrr4fl SHcrrepr4N{er{TaJrb}Ioft napr,r
Bulrr - r'afiHa c ycrpoficraoil[ AJrrr peryJrrrpoBrir{ BaBopoB rroBBoJrr4Jrl,r oIIeHIrrF,
BEIIIITII4IIY HEO6XO[I4I'IOIO I{PYT'ItrI,ETO }IO}IEHTA, q'I'O B CBOlO OAIEPEAb OIIPEAEJII{NO

nr,16op rtraroBoro AIlr{ri1TcJrfl, Beru.rrarra urara nlrllire}IeHHoro ABr4rareJr.FI cocraB-
rfler 135 IIa oIIIrIr ultrryJllc, rlro coorBercrByer 1i5l360" : 1/240 o6opota.
B aTou C,nyt1;is olll{eIIrI4pOBorIIIo rrar Brrrlra ,0 .- 0,01 '240:2,4 uu. Err.rr
npr,rr.flT crarrllaprrrr)rii ruar t = 2 Nrlr, qer,ry coorBercrByer rrepeNrerqenrze 6 :
- 2/240 = 0,0083 N,INI lra oIII4Ir l{}Irv.rrlrc.

FJa przc. 2 nortaaalro ycrpolictno cneHrpotfororrerpa. Olanetl -1 upeglraana-
rrerr A,rrfl jler{TprllloBrir{ r{ nperrJrerrra,a npr,r6olta IIa re.recHone. Cne'rorbre IIyqHr4
r4B relecrioltl rrl]oroAr{r cr{BoBb orBepcrrre t|l.uarrqa rI crpoflr I4Bo6paxteHI4e
ua6.rrogaerroro o5t,enta B rr.[ocnocrr,r BxoIlrrofi grla(rparrrr,r cueHtpo$oroMerpa;
lleBo.rrbBepir.r,rii 4lrcrt 2 c ua6opoNr BxolllrrJx gua$ptrrrt pacnoJromelr B oAI{o}'t
yaJre c cr.rcrerroii Brlaya.rrE,rroro HoHrpoJrrr 3. ,{a"uee cBeroBoit fiyqort [orlagaer ]ra
1'ollorrAa.rrrrlryro gudrpanqr,roHmyro perxerr{y 4 u paeltrraercfl B cnel{Tp. Sueprun
rryJreBoro [opflAna Han]laBJrflercfl c rro]roII{blo ripr4Srr e cforoyr,rHo]nl4reJrr' 5,
crra6irieuur,rft na6opolr cBerod)rl[brpoB B peBo.rrbBep]Ioft ro.rroBltc I,I [peAFraBHa-
{e}rflrJll A.IIfl Horrrpo.rrfl HasecrBa lr44ltpoBalrlrfl rr rrB}reHe}ILIfl trpoBparlHocrll
aruocrpepr,i. Ilepnr,rr,i r,r nropoii nopr{[r{rl ciler{rpa trorraAalor r.ra D{eJrI4 cHaIII4py-
Ioqero ycrpor,ictna. I'tisge.rrenr,re ilopflArioB ocyu,ecrB.rIrlercfl Ba gqgl piI3[I4uHoli
cuerirp anr,rro fi aryR clrBI4Te.rrbrro crI{ coo ril ercrB yloql,rx (ro ro ylruoxIlTeJIefi t}

Horr6urraqru.r co cnero(rrrJrrrrpaNrrr. Cnarrr,rpyrorqrre trleJIIr r,r rar t[o'royM]Io?firrreJrll
lxecrr{o clr-a3alrBl n egrarrrrit 6roH, xoT'opr,rft nognelrreH Ha Harlerrnx 614 I4tleer
Bo3rrolnrrocrb rroBopaariaBarbcfl r{a Herioroprrit yro.rr Bolipyr ocu 7. BxogHue
4raarpparlrr,r rr peurerria cHa6meirEr IocrrlpoBosflr,ilrn ycrpoficrBatrfl4, qro rroBBo-

"rrflcr coBil[ecrr41]L ocL rrllvra Poynauga c ocE,ro qan$ 7. Brxo4rrr,re qeJrl4 Ba-
ripcnJrefrr,r R pacqeTlrrrrx }recl'ax Ha paccroflr.rl4l,l pallryca Hpyra PoylanAa o'r
ocu 7 u [irrr coBNrerueHr4fl c rrJ]ocrrocrE,ro Ar4cnepcrlr{ rroryr 6r,rrr nepe4Br{Hyrbl
rIapaJIJIe"rrr)IrO e'roi{ ocI4 BN{ccre co BCeM no,qBr4iriHr,I}t 6.ironolt.

Cnanr,rpyroulee /tBl,rlfieHlae naqe.nefi 3aAaerca BIrlIroBr,IlI r,rexanzalrol't 8,
riotoprrii cBflaalr oArrr4rf Iiorrrlor{ c fio{e.rrfl\{r{ arepe3 rnapoBoft maplllzp c rlaJr];-
r(err, Apyrr4rr - c necyrlefi par,roii g.repcs noArrrrrrrrrri I4 HapflaHoB nognec 10.
Brar.r'r nprano \utcrr Bo B]laqer{rre [raroBLrNr AB]4rareJre]I 11 tepez n.rITI4crerIeHIryIo
uycpry, o6regrarrnrolqyio croiicrtsa ilapnrrpa lyria - I{apgarra, uytf'r'nr Onr,4-
ror'ra r{ rr.nr,rrlenoit lrydr:r,r Ur, 11] (r. e. ilo orrrorlieHr,{ro H Bany ABl4rareJr-fl Br{I{r
r4rreer Bce crerreHr,r cno6onr,r, HpoNIe o,qrrofi: rtcn,rriorreFr rrpoBopor BaJra orlrocrr-
re.'r blro urrrrra).

I{oncrpynrll4r IrlaroBoro ABI4rareJrfl }Ie npeAyc},I.rrpflBaer c'rporoft ABycro-
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/lpyz PogLzotda
Prc. I . Ontu.recltatr
cnextporlrorouerp a

-1' - BxoAHarr Alraoparxra,
$parquonuar lreilrerrra,S
noir nop-EEori clcr(Tlla

cxeMa

2 - \t\-
- rryJle-

Ptrc. 2, O6ntr.riir BrA crreJrrllo-
drotolrerpa (cneroaarqurnr,ul no-
lnyx cnn:r)

porlrrefi t[nHcarlr.rra Btl.r]a B oceBor'r IrarpaBJrer{rrlr. lloarony }I{ecrrtoe coellr4rre}Ir4e
BtrIII1]il C BAJION4 I,I I4CI]O.IJb3OBIIIII4E NOAIIII4IIITI4I{OI] ABI4IUTTE.]I,g B I{ATIECTBE IIOAIflT-
EtrrItiI BrrHra IIe o6ecretll4Baer rpe6yerroii rosrroc'r'r4 rrepeAaqrd. flo aroft nptrrrr{Fre
BI4IIT CIIA6E{ETI CBOI,III IIOTIITIII}I IIOAII,flTHU]TO}'r, ]{OTOPINfi OAI,IOI]]]CIIEIIIIO CJTYE{IIT
m IroArrrr4rrHtrrnor\'r. B tariolr cJTyrrae rreo6xoAr4l,ro rrJlr{}{erreHr{e N,rvoTr,r, Ho},rnerrcr_
pyrcIIIefi rlet4S6effiIIbIe nllrr c6opr{e Jrr,rHeitrlrre 14 yriroBr,re orxr46nr.{ rrecoBrra/Ierrrr.fl
oceft BaJra m Bl4r{la. ,(eurarenr, \{oimer 6rirr, yHpenJrerr }ra Kopnyce Bldr{roBoro
r[exaHrl3x,Ia I4 NIo]fie'It urfecre c rrl{r,r rrartJror{fl.r.rrcfr npw AB]d}r{er{r4rr HaqeJTefi. Ta-
Kafl KoMnoIroBI{a JIorIlqttlI I4 orrpaB/Iarra R 6otsrrrartc'lBe no;1o6ru,rx norrcrpyn-
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Iu4ii. OAuaRo rnaroBlJfi ABr.IrareJrb c Heo6xoAzr{ljtr,I Hpyr.fiqraNr r'IoMeHToM IiI

ilraror,r r4r{eer or}rocrzreJlbuo 6onruure llaBNIepbI Ir r'Iaccy' B clyuae pa3MeqeHl4fl
tr{accr{BHoro ABr4IaTeJr.tr Ha roqHoft rro4Becr(e Br4HroBoro l{exa}Irz3}Ia Tpy[Ho
rrcnJrrorrnrr, noa4ei,icrnrae aroft r,raccbl na pa6ory npI,IBoAa rollltoro ABltll{eHuf.
FIo rom, cxopo npl4cyrcrBl{e ItoMneHcl4pyrorqefi uySrrr HeI436erfiHo' Mo}ItHo

I4grroJrbBoBaTL aTo o6cro.sretr,crBo Id AJrfl rlepeAasl4 BpaqeHllfl oT IIeUoABI{EtHo
sAIT]]EtrJIEIIIIOIO ABI{IATEJI.E IT OTI{JIOHfIIOU.EMYC,g UPTA PA6OTE B]'{HTY, qTO E
BrrTrrO JrHer{O B rt0Irorpyl{qr{I4 CneHTposoronterpa,

Pue , 3. Cxerta nymtcto-pbiqax{-
EOrO \ICraHIllllIa

Tanrau o6paaolr, ToaIIIa.fl alacrl IrpI,IBoAa cIiaHI,IpoBtlHI,Ifl I4SoJIItpoBaHa or
rreprerr&Te,lrrnrrx nosger,icrBr4ii co clopoHLI ABrzrareJra: Bec ABI4rareJIfl Boctrptr-
IruMaercfr rreflocpegcrBellno ]Iecyqofi paNlofi, ua xoropolt oH yI{peIrJIeH Hetro-

[BI4iI{}rO; y1tt[t[,fr I43-Ba rrepertoca r4JrI{ I]ecoocrrocTI4 BI4IrTtl I{ BtlJIa I{e [epeAaloTc-E
Trepea nflrrrcrerreHHylo My{ry. .flnrararetr, I,Io]fier 6r,rtr, cIlnt I,I saNteHe]I ApyIIIDI
6ei paa6opnr{ ocra.rrbrroft .racrr4 r{exarrrrar{a; rr]lla aro]I rry{ta ocraercfl Ha

BltItTe.
Bce nognramrrbre coeAr4Herrrr.rr rorrrroii qacrrz upl4BoAa cIIa6E{cI{br ycrpoftcr-

BaMri AJLa rroJIIIoIo I4cIiJIIoqeIIId.a.ltIo(broB (uraponoit rrrtlp]rl4p I{ HapAaIIoB

rroABeC) ilV6o [,rfl r4x nJ]aBrroft pery",rupOBr{r.r 14 yCTaIJOBKI{ NIIa}II4MaJIbHLIX

BaaopoB, rrpl{ IIeo6xoAI4MoCTI4 ral{}He IIepeBoAI{NIrIx B ilarflIl4 (uapa nlrn:r -
tafiHa I{ rloArrflTrrlrn Bunra; B riaalecrBe rroAfigrirrrKa rlpl4]{eHeHbr ARa pa[rlaJrE-
rro-yrrol)ltblx IrapI{}ionoAIIII4IIIII4Fia c gra$t!epeuLII4aJILIIoIl npyxrrauoft). A"I
pa6orr,r 6eaeasoprrOrO npl,lBo[a Tpe6yerc-fl 3IIaqI{reIIbI{O 6Orr,urufi Hpyrfrqzft
tr{OI\IeIIT, IIe}IteJII4 AJIg X,IexaHLISN'Ia C MI{HI{MaJILr{bIMU 3a3OllarII4, IIO R nOCJIeAHeM

cJryalae cyl,rl,Iaprroe Blraqer{rre rrorfra Hc Ao.II]r{Ho cocraB,rrflTE, BHaql4TerLHofi
qacTl{ [rara cItaHI4poBaHrl.s,

Bce yaltr cnep.IpodloroMerpa yItpenJIeII6I IIa JISIHoII cBapllofi tpy-6uatoft
tlepue - r{ecyqefi paue 9, Hoiopafl }I(ecrlto cHpenJIeIIa c r[.uarrqerr 7. Seeulrl
$"p*o, ,rorr1r"noerr,r B ocl{oBrroN{ Tilr(, t116fi61 }r{ecrno cB'I3arb nIe}I{Ay co6ofr'
gar,r6o.nee o T n etctnelrubrc o rITr{Ho-N{exallrrqecltrre yS Jrbr upra6o p a.

Clegye.r paccr{orperb Her{oropr,re oco6eurrocrr{ IiI4He\IarrtqecItoft crtrBVI

r{e}r{Ay 6nonoM cnarll4pyIotql{x IIIeJrefi I4 ABrrrareJreM.
flepelterqelrne As nr,rxo4nr,Ix rqc.ner,i BAoJIb CIIeItrpa IIponopiII'IoIIaJILEo

npr4paqeHr4to Acc yrJra I{aI{JroI{a ltaqeJJefi, r. 0.

"o.ti 
: 

iitfl;"rrrrae or rue.rreii 4o ocu r{aqarrr4.tr._tr4ar,reuenr,re yrrra c{, pearrr4ay-

erc-fl c rror{oqr,To Br{r{ro-pr,rqamnoro rrexarrl43N{a [61. Ilplrrrenel{I4e rrocJreAHero

rro3BOJrr4JrO OCytrtreoTRr{rb r{aAe}Hr{yro r4 roqrrylo [epcAasy iIBI{?fieIII{fI cKaI{I4py-
ro[{eN{y 6toxy. oAr.rano BnJrroqc}rrle rar{oro N{exaHI,IB}Ia B lil,Ilre}Iarluty upra6opa

ilJrerrer Ba co6oft flo-rrBJrerrr4e rre.rrr4lreii:lloctra r $yunqul4 nepelacl,I ABrrEtel{urr.
Nlexarrualr eroT, B cyqrrocrrr, EriRrdBaJrer{TeII HyJII4cIro-pbIrraH{HoN'Iy Nlexa-

Hr,rBMy, HI,{HeMarI4tIOoIta.fI Cxen{a I(OropoIO ilpe4craBJIeIIa IIa pI4C. 3. B rpe-
yroJrbrrllHe co cToporraNrtrt c, rl u rranJlorrbr SBetIa r B6TBIIBaIOTCfl yAJrllHeIII'rflIvI?t

cTOpoHbr U, IIJIIa arOI,I yIoJI C[, npoTllBo.rexrar{ufi CTOpoIIe D, I{aN'IeHgeTCg IIO

3 aKO rry

cr:arccos -# (0(o{n).

3Aecr, c ur - ilocroflHHr{e BeJrtr4all{}rblr nplzseN'I c>r.
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flm$Sepenq?Ipy.fl Ery BaBr4crrN[ocrb c[ rro nepelfeHr{oft zl rr HaxoA-rr BHaqerrrirfl
xopueft ypaBHeIrI4fi d,2a/duz: 0, uoxrrro ycrarrorr4TL, rrro paccMarpr4BaeN,ra.rr

$_yunqnr r4Meer oAHy rosny teperu6a u o6lacrn c -fr >u>c-r npfi
u2 : c2 - 12 trt coorBercrBerrHo c[, : arccos (r/c), T. e, B cJr)Eae neprreHA],Ixy,
Jrflplrocrr4 orpesr{oB r u u. (Bropofi cryuaft [epner-rAl{nyirflprrocrr{ Drzx orpes-
xoB u2 : 12 - c2 ooorBercrByer BropoMy Hoprrrc ypaBrrerrr,r.rr dza/ duz : O,
Ho 0ror Hoperrb lrnulruft, rocnoJrrrr{y, r{an yr{aBarrol c'> r.) B6nueu roqrtu
uepern6a uerranefirrocrr, Synnqur4 N,rr4rrr,rN{aJrr,Ha; rroDTo},ry npu}rrrra raHa.fl
HoMnolroBna rrpT,rBoAa cnar{r,r.pyrotrlero ycrpoficrBa, B Holopoft npr{ rrpoxo}fi-
\eruu r,rexarrr4ar{oM cepeArd}rbr pa6ouero xoAa BBe}rbfl r m u o6pasyrot npalroft
yro;r. (B peaJrbr{oNr x{exaHr4al{e r - 250 MN{, c - 336, u.i, - 180, Dmax :: 270 uu.)

(DyuHquu BBerra c la3Mel{.flIorqefica g.rlruoft Br,rrroJrrr.fler rirlrrel{arl4qecnafl
trapa Br{r{T - rafiHa, nepeAarorqafl ABrrxterlr{e tro I4BBecrHoMy BanoHy

Au : *i- r.
zxl

rge Au - oceBoe trepel{etrIefiue raftxr,I, q - yroJr noBopoTa Brrrrra, f - ruar
Br{HroBoft HapeBItr,I (nuut o4Iroxo4onofi). I4gearr,nrrft nzrrroBofi Mexarrr43r,r He
Aaer }reJlr4}reftnocrra. Ourz6Hz r4B-Ba HeroarHocrr.r w3roroBrreHr4.s, nprrcyu,ue,
BtrposeN{) II ocTaJlbHbrM SJreIUeHTaM rrepeAaqll, B AarIHotr cJry.1i1g HecyqecT-
BeI'IHLL

Hanoneq, [rrrrtcrerre]rrraa rryrfr.a (aa c.rer uaprrrapa fyHa - I{ap4ana s
ocuorrrou) BIrocl4r B lIepellaqy cBoIo Ao,rrlo uerranefiuocrr4; Bpar{eHrze BZHTII
lBalr{Ar,r ycrtopflerc.E r{ ABa?r{Abr BaMeArrflercfl B rerreur4e }ia}fiAoro o6opora.
Ecrur ocra Br4Hra m BaJra coc.raBJrsror yror B, ro cB.rrBrr r[e)r{Ay yrJror,r noBopora
BUIITa q2 I{ yIJIOII [OBOpOTa BaJIa. (Pl BI;Ipa?ItaCTCfl SaBIICIIMOCTLIO

q, : arctg (tg cp, cos B);
yroJr q1 SAecrl oTOuI4TBIBaerc.fl oT rloroH{ell.utr, rrpm KoropoN{ BeAoN,Iafl BI4JrHa
mapHr4pa Jrexrlrr B [Jrocnocru oceii Brr]rra r{ BaJra [7]. BcJregcrBrae yr{aBarrrroro
B6rIIre BSaI{}rHOrO pacrroJIOH{eHl4fl gJTeMeHTOB B14rrro-pbrqaH{HOrO r{exarrl43r,ra
r{eBeJrr{Kll rl3},reHeHr4fl rralpaBJrerrr4.s ocr4 Brarrra, T. e. BeJrrzqrlHa yrra B 6rzsxa
r( I-ryJrro, B crrJry ser.o rre oqeub cyqecrBeJr Br{Jrag N{exarrr{B}fa my$tu s o6qvro
gerrauefiuoctr,.

Tanralr o6paaol,r, BaxoH [Brax{errrlln cHa}rr4pyrotrlnx u1erefi ]re npe[craBJrfl-
ercfl crporo rranefinoft SaBracraMocrblo or yrJra rroBopora Barra ABi4rareJrfl; Ho
uerlocroflIIcrBo rrepeAarorrHoro oTrrorrer.rr4fl MexarrrlSlfa HeBerlr4r{o r4 }re coSAaeT
BEaql4reJrblrblx SarpyAlrenr,rft npn rpy6rrx IlrirrrrcreHl,I.flx rroJro]fieFrraq 6uoxa
qe;neft B rrpoqecce peryJrt4poBnr{ IltraraBo}ra ero neper,rerqeuraft. .{nr 6otee
TOqIIbIX paCCeTOB MO)fiIIO BOCnOJIbSOBaTLC.fI [pI4BeAeHHhIil{I4 BIJIIe COOTITOIUe-
III{,EI{II,

3ge cr, ua4o o rI,Ie rrlrl cJreAyroqee Hel,ra JroB alnno e o 6cto.are Jrrr crBo . It axAnrft
SJreMeIir rlepeAatlrr BIIocltr cBoIo qacrr, netranepfnocrl{ B pacc},Iarpr4BaeN,ryrc
SaKOr{Or[epHocrb, rro, nocno,rlbny peByJrbrrlpy]oqafl {yrrnqr,ra ocraercfl rrpaH-
Tr{qecHr4 ueIaeMenrlofi, Ira BoclllloI4BBoAI4N{ocrr,I rroJroH{enraa qeneft DTo }re
oTpaffiaeTc.fl: I{a}HAor,Iy IrON,Iepy I4I,rrryJILCa [raroBoIo ABI{taTeJrrr cooTBeTcTByeT
otrpeAeJreulroe rloJrolr{eHrne u1erefi. Be;ru.rur,ra r{pyrrrrqero NloN{errra ABr,rrarerrr{
npeBbrrrraer rpe6yrorqyrocfi l\rfl [Bra]r{errr4_s r,rexarrr4BMa, rrro uoBBolrser mz6e-
)fiaTb npolycnoB rr},IrryJlbcoB.

IepeAaua ABr4)fierrrdrr or Br4rrroBoro N,rexar{raanra r 6roHy c1aH}rpyrctrIrzx
rqeleit ocyqecrBJrflerc.s B ToqHe, Horopafl pacrroJroHrerra u6.nnarz qencfi ua
Tpaeriropr.rr4 r4x IIepeNreqeH}rfl - o]rpyil{Hocrrl; rraflpaBJrerrr4e oc]4 Br4rJra B
cpeAHer{ rloJlo}fielrrrl{ 5[zaxo H r{alpaBJrerlr{ro Hacarentrrofi H or{py}r{Hocrrr B
arofi ro'Ine (t. e, a4ecs rt : r - BoBMolr{rroe B AarrHorr uexarriaaue upr,r6llrme-
HI4e K co6"ulo4enraro rpI4I{rIZra A66e t8l); B peByJrbrare aroro Bqaqr4rerrbr{o
cIIrI}I{e]{a SaBr4clil,IoCTrr ToqIIocrr{ raalreperrrzfi ot geSoplraqrafi nognecHra HaseIeft
r1 oT 3aSOpOB B r4x nOArrrr4rrlrr4nax (upuueuerrr,r ABa caMoycrarraBJrr4Barou,r4xc.rr
mapl4no rro Arrrr4rrrrr{ ri il 6ea p erytrzpon Hra) .
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I4cuorseosarrrre rrpoctpaHcrBertnbr\ rxaplrr4poB B rrpr,rrrr(rrflIraJrbIIo rIJIocKoM
t{exaIII4SN{e i|OHItOTO IIpI{BOAa OnpaBAilHO BOSrtO}firIOC'rStO rAg6etXaTb TaK}IM
o6pasor,r saeganrafi 6ea.nro(rronori uepela.rr,r, nprauurroii rioropbTx r[oryr orarLr
riryllr{fl necyqefi palrr,r (uog 4eric'rnraeu rer{flellaryp}IlIr I{ npoql,I\ IroBo[o]i, ilprr
I43MeH0[II4I4 BeCOBLIX ]{aIpyBOIi l}CJIe/ICTBi'le Bpa[{CHI'In Te"]IeCROIIa U r. u.).

Cnetoaarlratrrr,rir nomyx cnen'ipo(borolrerpa Bbrrro.lHerr I,rB ]Isrnoft craJIId o
qeJIb{o SaII{r{Tbl rforoyltuoxriaTener,i oT Bile]IrIrI4\ rIarHI4rIILI\ nO.uefi.

3apanee ycrarroBJIelIHyIo rporparruy pa6otbl cri&III{p}roqero yctpofictra
SaAaeT SJIeri'rpoHHr,rr,l 6roH ynpaBiIelll{fl Itr&roBT,T}r ABI{raTeJIe}t, cI4rIIaJrhI c

dro'royr,ruonurreJrefi nocrynaror n rarrc[opuaqr,roHrro-r,ra]reprlreJrbrlyio cl4cre],Iy rI
perr{crllr{pyiorLcs [9].

Texuuqecnue xaparireplrcrlrlilr cflerirpo{ororrerpa

Cnerirparr,ntui ,4ttarraaon perlrcrJraqlllt 3{00 - 8550.\

f[rr{panurronlrafl perrerl{a Topolrla-rrr,na fl, 4, - 500 rrrr,
Rz:344 rnr; 1200 rurp./rtu

Jlrrueriiran Arrcrrepcrrfi rra Hpyre PoynarrAa 16,74/rnr r: I nopngre cne(rpa
rlrrc,ro xatra.rou 5

IIIar cHannporaurra - Brlxrt
flolsuii xoA Br'IHToBoro llexallrl3t\{a 90 urr
I{pyrxlqlrr,t rrot[eirT IIa Bxo1e r\,IexaIIII3ua CHaIIII- Bea. aaaOpOn - 3 nrC.Crr; c Sa3OpaMII

pOBaH[I[ - t Hrc'crr

f{nnrarem IIIf[-L, urar 1"30', uacca 4,7rtr
l3ocLtponaao4rl\Iocrh rroJloirieullfl cnaullllyIox{Irx FIe,x1t;11s t ruara crarrllllotsarll-rt B

rqereii rro6ort no:ro;xentIIr rrprr6opa.

I'a6apnrrrr;re pa3\repT,r ulttI6opa
X'lacca upr6opa

930x900 x380 uu
Oxo.no 50 rir

B aaHlroqel{I4e aBrop Br,Ipa}naer cBolo [pr4allare.]rbHocrb A. A. BonpuyHy
14 B. It. llpoxo{r,eny Ba ItoricyJrbrallrrl4 npI,I pa3pa60rlte crexrpo$oro['terpa,
a Tar{}He BceM, ItTo npIIr.rIrMaJI yqacTl4e B r4SroToBJrerII4I{, Ha"rIalIHe 11 I4cIIhITaI{I{.flX
HoBoro rp[6opa.

,(ena6ps 1.977 r.
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AHAAEMUfT HAYH CCCP
II 3 B E CT lI fI }IPbI}ICH OtrT A C T

Torvr

POOIIS],IIIECITOIT
LX, 1979 r.

OECEPBATOPI{I[

T4HOOPMATIUOHHO_r4SMEprrTEJrbHAfl
trI yIrPABJrflloIrIAfl CI4CTEMA

IIfl T/4TIAHA JIb HOTO 3BE3[HOIO CTIEKTPO OOTOMETPA
.lI. B. Ipauuqnnfi, A. E. Eyna.r, IO. B. Itanaun.

B. fI. BoujapeHrio, i. n: a;;p;;;'^"-"'

orucr'rnaetc'n rrHoror{aHaJrr,nax r'ru{opuaqr.roHHo-r{BMepr.rreJI6rrafi r{ yrlpaBJr.rrrolla,E
crrcreMa rrflTr{Ra'aJrr'Ho1'o SBeSAHOro cnenrposoroMcrpa, pu60ru,oola"o B pextr,Me cqera([otonon' Perncrpupyrotqafl qacrr] c,IrrreBr.rpoBarra c yqcroM rrpr{EqarroB lrnoro{yuxquoEaJrr,-Eoro r{crloJrrrBoBaEI'If aJIeMeEToB. B 6;rone yrtpaBJre}Ii,Ifi cxalrlpyrcurrM r{exaHr.raMoM c11eRT-posotorrrerpa IlcrroJr];BoBaH gucxpetrlrii ,rpruoa Ha rxaroBorr ABr,rrareJre. perr,rcrpaqux
Aarrrr.rx rpor{3BoAr'rrcx ua nep{ore'rr,r B BrrAe, y406uolr Afl.s BBoAa n 3BM, na qlrspoueua_
Taroxree ycrpol:ictno B AccfiTrlrr'oM ItoAe r,r rra AlrarpaMMHyro Jrerrry aBToMar[qecftoro rrorerr-qrror{erpa ruua I{CfI_4.

INFORI,IATION-MEASUREMENT AND CONTROL SYSTEM OF TF]E FIVE-.HANNEL STELLAR spECTRopHoroMETER, bv L.v. Granitsrty, A. B. Btitach,7'u. v. I(aptin, v. p. Bond,arenko, A. I. snrirnou. - The multichanner information-mea_surement control system of the five-channel stellar spectrophotometer worl<ing in photoncounting regime is described. The registering part is synthesised taking into account theprinciples of multifunctionar use of elementJ of thn ,yri.-. l" trr"port of the ,photometer
scanning mechanism control a discrete clrive with the step motor is used. The data aroregistered on the punchcd tape, which is convenient for putting them into an electroniccomputer, into a digit printing tlevice with the ilecimal 

"od. 
orlon a diagram tape of theautomatic potentiometer of the tipe <I{CfI-4>.

",^"9",:t.^T:r1Hoe 
paBBr,rrze acrpoSzBr{qec(r.rx r,ccJreAoBarrrafi cs.saa,o c Aarrb_rrer4rrrr4M coBepmeHcrBoBalruel,r cpeAcrB c60pa r o6pa60rrz acrpo$raa"ril"ontru6oplraqw4, rrrupoHr{rr r4crro,rrr,Bonarrr"* ,rt"r"or."'" o""r"rxlnrrua B DJre*rpo_

lTXe'- T'rolrartr'IKe' onroaJreKTpoHrrl{e' BLITII4cJTI{TeJIrgoit rexnrafie 14 rrpgnJraA-
1:1 MareMarIzI{e IIpr{ cosAaI{]'II4 r{oBblx acrpor{HcrpyMeHrots, opraErrBarlr4u
'aOrroAeHufi 

u a o6pa6orHe qanurrx, B trocJreArrrzre rogrr 6oar,uoe BrruMaHreyAeJrflerc.s cr4creMrroMy rroAxoAy B opra,Usaqaz acrpo{rrrru"nr* r4tccJreAo_sauufi.
onracr,*ael'ra.rr cr4creMa coBAaHa AJr.rr aBToMarr4Barlr,rrr perr,crpaqzir zusop_

lrlffj:,^jl-Ly:":I:ft rr.Err4nalraJrbrrbrM BB.BAHT,TM cnerrpogoror"rpo* -ili,
paooraroquM B pelr{r,Me cuera--{ororroB c BrrrBoAor,r 4auurri na nep{6ne"rii ilrrzge, y4o6nor{ AJr.E BBo[a s EBM, u.a 6yuaxruyro Jrerrry B Aecfl.r.r4qHoM noAe, r{alrrarpaMNrr{yro JreHry R Br,Ae rpa{zHa, no xoropol,ry na6.irrcgaren' Mo?r{ercJleArnrb Ba xoAoM pa6orrr LI o,.eparrttBrro ylp.aBJrflru 

"rr.r,rpofrr;;rp;;:'HocHoBy crHreBa ran{oplraqzoHFto-r{BMepLrreniuoft c[creMr{ ,u16r*arro, rrBBecr}rbrer{eroAbr troBTopHoro r4clloJr63oBanrar o4uzx r,r rex flte aJ]eMer{ToB cxeMlr, TaKr{aBr'IBaeMbre trpr4Hqlzl[br ltuor_oSyuxl{Iro}raJrbr]oro \LctroJIEBoBagr{rr aJIeMeHToB,orrt4caHHr,Ie, B qacTHo-cTu, s 13--41r4 troflyrrr,rBrrrr4e cBoe Aattnefime" pur"rrrl
: t5]. B cr4creMe yrpaBrr.elrra.E cHanapyroqr{M MexaHzBMoM crre*rposorouerpa
tr{cro JrbBoB aH Ar{c*p err*rfi rpzr o g ,'a maro B o M AB rrr are Jre llil-i ; ;;;;;;;#;
I I{BB. ItpbrMcrofi o6cepaaroprEn, r. LX
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puc. 1. Ctpvrrypsas cxeMa r\rEororaUaussori nrsopnaqrouEo-I43Mepl'ITeJlr'noit u y[paB-

rsrorqeft cziieurr 5-xauarr,uoro sBeaArroro cfler(TpoMerpa

] _ pelEcTpaTop uEoopMaul,Iu, 2 - f,cTpoiicTBo ytrpaBJIeHI.Ifi peIIIcTpaTopoM, 3 - 
ycTpolicrDo ynpaB.

neHufiquopoaHaJroroBblMnpeo6paaonateleM'4-ycrpoltcrnoyEpaBJreHrrEIIA'5-ycrpoitcrBo
petrepHblxToqeHI,lIIIaIacHaHIIpoBa]HIl':,6_ycrpoficrnoynpaBJleHIIEBbIBoEaEaHHblx,'7-qtropoaHaIo-
rou,ii upeo6pasoBareJlb (Ilaul, , - 

qacroroMep rI3-85':9 
- uutep$eI:ic BbIBoAa EaIIHbIx' l0 - caMols-

ceu}tCIl-4,]J_ycTpoitcTBoy[paBJleHI{,Eop"u",uo,I,o*,.,blMaBToMaTo}I(I(oHcyI-253D,12_ycrpoll.
crao crrurbrBaHuq c flep6oflegrbl, 13 - 

ql'r{pole'rararon{ee ycrpoiictno (Ufly)' ]4' l5 - nepOoparo-

pbl; f-V - Oorogrcnrpo,,i*' v*"o*"t" loaD' I{ - fiflIo'ru' Itrl{ - trIaroBblii EBrrarem"

Yc - ycnilI,rrefiE

Jroru*oft a'aJrorrq,o t6-g]. Cnaurapyroqufi Mexanraerrr (cxauep) ouucauia [11

il;;;;;;;;;;r-co?"t KaqeJru, Ha Horopr,rx pasMeu,elrbr no Hpyry Poynausa

Br,rx6gr{r;re q,eJII( Ctre6tpo$OrOlretpa u {otoyMllo}ItllreJM ['llfl perIlCTpaIIIl]I

;ffi;. B;;p p;;ffi;' "r.ru'{orouor {orov,uomrarenefi o6vcrorren

}IeI(oTopblMutrpetrMyq,ecTBaMI{eloIIocpaBHeHI4IocaHaJIoIoBI'IMpe}fiI{MoMtrpE
;;;;;#il;;*;;;d" cBeroBlrx rorol{oB [7' 10-131'

(86

\\\\\l
6aox 2



,,, ^T-ITr-l_T: 
.T_T.*u rpelcraBrrnerco6ot.serBrpeocnoBnbre qacru (puc. I):'l) oJron perr{crpar{r,r uu{opuaqzu. .(6nox. {); 2) 6roH trporpaMMHoro yrpaB-

Jreurl.tr cxarrrapyroqrM Mexaurrglrou (6.ro_H 2); B) czcreua ouepautauofi pericr_parlutr rd HoHrpoJrf rrpr,rHr{MaeMoft rau{opr,rarlrzu (6noH 3);'4) 6.rox nnro4ar.ru{oprrraqzn (6non 4).

Onucanue pa6orrr crrcreMbr
(Dy.anqzouupoBaullte cl{creMbr cBoAr4rc.f, n cJreAyroqerrty. flocre ycrarroBr{^

L".rpti::r_il_T:I-olr". trorroxreuue (puc. 2; t, _ !;) r-go[un, cur]raJra (trycx)
(o; ,1, crarucrr4qecKu pac[peAeJreHrrBre r{MtryJrrcrr (1 -5) or {oroymuomzre,neft,upoft4x ycr\Jrr{reJrn, trotraAyr Ha BXOABT CqerH},rx HarraJroB perzcrparopa -/(cu' pzc. 1; pyc' 2, B-12,'\ - t). iiupuro.ou_*o c BrrrM oAurr rr, r{arrarroB,uo rn6opy na6,rro4areJr.E, tro[nrrrouen xdaxo4y.6rora Bl;.;r.. ,t;i"i. i,i',h - tr). ?Iunynr,c Ho,qa a*ctro,rrqrrr{ (rrl 

"rr*"i-' .r"ouooon BbrBoAa
AaHrrbrx ua quSponeqarb, nep$oleury (t, _'[r,7.?). OHoHua"r. nrrogu (iicoBrralaer c HaqaJroM pa60rrr 6noHa [porpaMMHoro yIIpaBJreHr{.rr cHaHepoM(t3 - t4, L4).

B cooreerc't'vtn c BapaHee BaAaHHbrM (ua6.rrro4arereru) r ycrpoficrne 5(c,n. puc. 1) xo,rzuecrBoM maroB cfiarrupoBa,r.f,, rraqarrnoft n Houequofi
PErrEPI{bIMtr TOSKAMI,I, MArONr,rft ABITTATEJIE, (ill[) NEPE$BIIIAET HAPETHY CI(AHE-

Ii:^Y,:f lt, ?i:: _y I o cyqecrBrrnerc.s or'y"r/or"r, u 4 ;;ir, erre*rpoHr{bre
r(rrroqrr (fi). yr,cro uMryJrbcoB yrlpaBJrerrr{fi IIII tocryaaer ira sxol 6noxa 1,rAe cyMMrlpyercrr c [peAbrAyquM sHaqeHr.r_e_Mi B CJreAyroqeM r{r4HJre BbrBo,qtrrc.frna 6rox 4. Mouerm oxonsa'ra.E pa6orr,r un e4)-;;;;;;;Jn""uoo* HaqaJrauosofi axcrroBrrrlrzr4.

tr{unynr,c xarxgoft uerneprofi ceRy,lr;r reHyrr{ero BpeMerru 
',ocrytraerna ycrpoficrBo ylpaBJreHr{fl perr4crparopoM 2, a rariampu*ai,, parucrparopa 1,rAe cyMMr'rpyerc,tr c IIpeAbrAyqlzr,rr{ SrraqeHufiNrtr u nrrnoAlrrcr c Ka}H[r,rM HOBbTM

"ot/t2+t4
Puc, 2, Bperleunaa ArrarpaMr{a pa6orrr cl.rcrer{br
1-5 - crartrcrrrqecHrr pac[peAeJreHHbre r{MlyJ]bcbr 1_5_ro fiaHaJroB; 6 _ cutHar (nycHD; Z _ DncIIo-Sttt\ufl', B-12 - perr{crpEpyeMbre cr4r,HaJrr,r 1_5_ro Han
nauurr.'sa ,r"opo"."ur;';'nep6o,rearrr; ,, - ""p.orrr?Jr?,Lt:-:'"ffi,'#l'XXXX; 'rX;#XJ#lr:;to * lt - rrcxoltHoe rroJroxeErre cucreMbr; ,r + l, _ aHcrrogrrquff; tz * ts _Br,IBoE r.rqoopMardldr4 Haqrdponevarr r, ttep{oresrBr; ts * ta - r,upugrr*"rru c*a'epa

a:f 4R7



SrraileHr4eM [&]rr.rrrrx B 6jI0H 4. Tanrzrt o6pasoM OCyqecTBJIfleTCfl IIpIlIBfl3fia

pu"rarprpyerlofi rzrlSopN{arIrIIl It }Iacllrra6y orHocr{reJrLHoro'P""uT1^----^---

oHouqarlrae* rrpo"puorur,r pa6otr,r flBIIfleTCfI BLIBOA AaI'IHLIX B 3a[al{HoI4

*o"a"iroA p"ruprroit ,onr," , 6rrctpr,rft BoBBpar cnaHepa B r.rarrarb,ylo penep-

HyIO roqlty." Hapquy c aBTOMaTl4arecHr4N{ yrrpaBJreHr4e},r flpeAycN,roTpeHa BOSrlO}fiIloo'llt'

pyqHoro yIIpaBJreHI{.fI rro a}raJIOrI4UnOrl nporpalrnte'

Onucanue or[eJlbHbrx 6ronos crlcreMbr Ir Irx cIrHTeBa

E.non peeucnlpat4uu un$opnaquy'Hu plrc' 3 noHaBaHa crpyltryprafl cxeua

Oro*u, xoropr,lilcnyrxzt 11nn u-peo6paeoBaHr{fl ltrr$opltaqno[Iloro ]IHo]HecrBa

;;;;;r, a) or *nrnanon (DDV, 6) rpeue,n6fi nocle^oBareJlbllocrl, I4rrnYrrbcoBi

gnnsrorqefrc.fr noAoM ,pr*rarrr', a) xo4a IIoJIOE(eHI4f cHalIepa n eAnIrr'rfi ABOI4aI-

sufi rn6o ABouquo-Aecxtuunr'rft Irog'
B IIpar(Tr4He coSAaHI4.A nO4O6Ur,rx MIIoIoHaHaJILIIbIX CI4Crel',I I',IN{elorcg

Aocrarorruo saAelr{HE[e peureHl4fl ' Ilanpl4N'Iep 113 -17 l' XapaHtepublrr nprlsrla-

HoI,r lrx .trBJrfleTCfI HaflI4rII4e npoNIe]I(yroqIIDIx peI[cTpoB xpaTlenun rantlopl'rarluIr

[oItoJII4IIeOTBypaBHI,IXLJIILIIpeBI,Ima]oql4xtIucJIocaIeTIlIJxI{aI{aJIoB'
c yrcnraueur{eil,r r{oJII4qecrBa cqeTIIbIX Ha}IaJroB BOspacraer o6'r',eu BcrloN{orareJlb-

rrblX ,JrelreHToB, qTo cgrrxtaeT I.IaAelI{HocTb CI4creMLt B qe"rloN{, yBeJrI{rII{BaeT ee

ilil;;;;.--g ri-st orrl4c&Irli cl4lcreN'Ibr 14 rrpI4IrI{I{ilLI NII{.roSyHKrII,oIIaJrbIIoro

r4crroJrbBoBaHr4-fl eJIeMerrroB, ocrro.BHLIN[ npeI4NIytr{ecrBol[ noropr'Ix 'aBJrflercfl

sLracr4relbrroe yllpoqerlrae yc'rpoficrBa B ueJIOl'I 3a caler npolpal{}{IloIo [pe-

Bparqerrr{fl CqerI{LIx fiaIIaJIoB B peII{CTpbI CABI4Ia ILa BpeIIfl BbIBoAa IauSOplra-

uI4II,IIpoIpa}Ii\{I{oI0npeBpatqell]4.'IAI]oI4aII{oIoCqeTIII4I(aBABoI1qHo.Aec.fITI4aI-
frr,rft..."^.t-ru 

pll.c. 3 IIpI,IBeAe}Ia ynpou,ellHafl,cTpyltTypHaff cxe},Ia 6roHa pell{cTpa-

ur4r{, clzHrerrpoourtriu'r. yn.to^t t2-5] (cr'r' 6lroH l Ira puc' '1)'' 
Ilasuaqeune orAerrrlrr,.rx y3JIOB U (iynnquoHI4poBaI{I4e cxeNILI cBoAI4rcfI H

(jJieAyIorqeN{y.

/( fitr,z. !/cu./zum. f-Iraruttoi P3!

4,r, f

PIlc.S.Ctpyrttypuaacxelra6lortapelilcTpaqlIl,lI,tu(lopuaqt,trt(6.lrox1,plrc.1)
J .- Ioq - IeHepaTop o[opHoii qacToTbl : 16 Irllu; oTHocIITeJIbIIafi HccTa6I{JIb}IocT6 qacror:r,r 10_E,

2- cxe.sLaoopMupoBaHuEBpeMeHHbIxlrHTepBaJroDSHCtrOAUqlI,I'3-HOI\IMyraTopI{aHaJroB',4-cqerqllH
lroop[r{HaTbr cHar{epa, 5 - Cr{errluH I4MtryJIbcoB npelreunoi;i [ocJIeAoBareJIbHocrv, 6-10 - UU$Opua-

rluoHlrble cqerqr{}tu 1-5-ro xananoB, 11 - cxeMa peurlpHyJrEltrrllr

f.88



llrsopuaqrzofirrbre cqerqr4*u r-I0 trpen,a,HarreHbr AJrfi per]rcrpaqutr
AaHEbrx 7-4-ro fia,arroB rr trMeror .**o.ru'oo {6 il;;;;r" prrprgor. cqer_qran 5 a,aJrorrqeH cqerqr4ftaM r.-10 

" p.""arfffy.r'riryo".br BpeMe'r,r,nocryraroqae ua 6nona,1. lftrrnyr".r r_rorryou'rii, Orr,., Z (cu. pzc. I),nBrr.E.Ech zu{opnraqzefi o6 orpa6ornax uI[,"peiuir["p"y3or"" acrr,xpo]r*ErMpeBepcuBrrbrM cqerqu*oM Ha,16 gnonvurrx paapr40n.' hr" peq[pnyJrsqr*uu$opuaqz[ ftarrala BpeMeHrr u HarraJra HoopAr,rrrar c(aHepa r4ctroJrbByerc.EcxeMa -/-7, uporpaMMHo ytrpaBJrneMa.n y'rroM Z-I,6il;;urop, .? (na cxeMeraodpaxtenrr yc;ronno) sirnblusror poJrb noMMyraropoB cr,rr'aroB Ha BxoABrcqerqunoB rra BpeM.fi perrcrpaqutr [aHEBrx u pb;rr u"peguu, u"{op"rqrri oBBrxoEa HaEaJra rra BxoA CJreAyroqero tr r. I. Ha BpeMfi B6rBoAa.Hapzc' 4,anpwegeHa cxeMa AByx paspflAoB aclr,xpo'Horo peBepc!,,-HO.O Cqerqu*a' trprrHr{ur pa60rrr Horoporo fce, r4B rperr,reun6fi rrir.pi*r,puc. 4, 6. Itparxo ocrau'onzuc" 
-ru -fryr*uro*rporuii*" 

oro*u Bo BpeM.EBETBOAa BapertrcrpupoBaHHbrx AaHHhrx.flo o*onsa,urr e*ctroBn\ilfr. (crvr...pzc. 3) 6nox 2 nrrpa6arrrBaer HoMarr^yHaqara BbrBoAa [a,rrbrx, no xoropoft .? npeo6paay"r ua60p cqerqr,rnoB 1t_10n e4unrrft perrrcrp c^Bfira, a xonnrtenot pe"zcrp p"1p".Iii"r"raaer rrocJreAoBa_reJrbHocrb trMlyJrBcoB, noropbre nepecrrraror rarr60pMarlro, crrp*rM pasprrAoMBnepeA ua 4^paapx4a. flaree zu6-oponaqrn uepea musparop 7 nocryuaer rHar(orrureJrb 9 r,r c norraoqsro aemn{paropa 70 ;p*6p4;;rJ, 
" "rrorapranfiron IBM - 8BCD rn.n BErBo[a na nep6oparopbr 6 r,r qz$potreqararorqeeyc:rpoficr:ao 11 elny). flaparnenruo i ^temu$p"q".fi 

,lr6rp*uq, x ne grrocrytraer B cxeMy xonrporr Ea qerHocrb B. B cnfrae too" .f dor'r"ri", .".",anapraftnoro ocraEoBa 4 rz upenpaqaerc.s B6TBOA AarrHBrx Ao rlcrrpaBJreEufiomz6nz. Era oco6eu*ocr' oprauaaaqzo,rroro aBroMara <Houcyr-2b3> noaso-rse:r rae6agurb oT BC
rre rbrp e x p,a a p.EAo B';##ffi ,XI}:lHlTi,r #ff*i; jl' ;X; # TT ",# fig,ra. orpa6ornu BBrBoAa cne4yroqeft tropquu Aarrrrbrx.Ararza rpuro^lro crrn 

"epin6epzftE;; b or:i'vu", 
"""rr ronaaarr, qro opra-Err,ar{no'Hrrfi crau4aprsnfi asroMar <r}toncyr:zii, 
"i6iol, ynoo"r. B rrameMcryqae, raK r(aK: 1) uapan;rerbHo c BbrBoAorr,r na qrn6porr"nu* AarrHbre perrrcr_pupylorc.fi Ha otrHv lrJrn ABe nep{orenrrr B BrrAe, yiio"ou a"" ,roru ,'Hrili;2) ABa gooonrrrnieruuurx cuzruraroqnx y_crpoftcrna rro'BoJr.firor BBo,qlrrbcnynte6nyro zusopuaqzro r trpor{gcce 

"u"0"-ue""t "r- o"p60Jreury, qrocyqecrBerruo trptr BBo{e AaHrrhrx a OBM.
,--Fro* npoapaJwefitoao yopo"nr*ui cfiaH,upytou.rrueL JttetardualroJtt Enon(EyC) upe4'aiuaueu s,i ri,prdor*" ";;;il"'ii"" 

"'iti"rrca\arr. 
Mexa_IrnqecHoro roageficrrz.s rra cnasep c rtreJrbro ,,epeMetr{e,rr.s ero B saAaHHOerroJrorfie'rre. o6.nacrr BaAaHu.E uonomenaft o=n"i;";""'"rrrouroft (Hpr)ra xoueuuoft (I{PJ) perepHbrMlr roq*aMn. ffi;;ffi;;;.r'"urro*urzsecxrfi

pgrnuM pa6orrr. Ilepernroqerrrre rratrpaB Jre'y,fr.ABrr?r(e*rr.E , p;".p;;;';ffi;;ocyqecrBJr.fl ercfl aBroMarlrqecfi rr, o o 6parnou HatrpaB Jrerur" (o. ft iC- ; Hi;TjABl,r(e''tre Morfier 6rr* nsaazueupeprinrr,rM luru Aucr(per'brM. 
-xrp;;;; ;Eritc*per'ocrb trepeMeqe,r{.fi BaAarorca onep_aro poM.' B ;p;;, HatrpaBJre,uuBo B Mo lnHo ro Jrbno [uc*perrro e AB]rrr(e,rre. Hasaio ".p";;q;;;";i;A";;;;;c.fl KoMaHEofi, uocryuaroqefi ze 6ro*a TlrBo[1."r6oprr]rr, 1*..A;;;,puc. 7). flo o*onqanurr EBu,ne*zs BVC (oroii) -s;ip;6;;;;"r, 

u reperaercoorBercrByroqufi cr,ruaJr -B 6.r_ox perzcrpaquu i6;;;, l). 
--'

B pyuuorvr pe,fiuMe EVC o6ecu;"r;;.r trepeMeqe,ze c*ar{epa s rro6oMEAtrPABJIEHITIT C SAAAHEOfi AZCTTPETUOCTBIO, B TOM qTTGJIE I,I BA trPEAEJIAUZ PA6O-qeft o6nacru' orMeqe,uoft peuepn"i"rn ,onnur". B ;;;;-."y"ae orpairzvenzegrzmeurfi otrpeAeJl'Eerc.E RoHeqIrBIMu B'I*rroqareJlflMr[, ycraHoBJreHrrbIMI4 Hacuenrpo$oroMerpe.
BVC o6ecueizsaer Aocraroq'o Bbrco*yro c*opocrb ABrrne,rirr go 4'uNt/cu [ocraroErryro roq*ocrb vcrarroBnu c^a,epa B aaAa,Hoe troJlo*te,rle, ,,opEAfta

;l-- 2 rrlxn'r. Xors uocreA,ee B oc'oBrroM otrpeAeJrfiercfi r(oHcrpy*qzeft Mr{npo_Bu,ra c*aHepa. Ilogpo6nrre Aarr'bre tro c*arrepy trprrBele'br;'Til.- 'Iru^pv-
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Pnc, 4, Cxelrla acrgxpourroro peBepcrrBuoro cucrullna (a)

[ - rpurrep T1 2 - e,nemeut .2VI-,:tr^filn-:FIF,t 3 - creMellr HE ' 4 - 
gJIeMeHr II; BpeMeHHefi [rrlrpaMMa

pa6orulpenepcnsuoro cqerruHa (6)

Puc. 5. Ctpyxrypuar cxeNra 6rror(a BLrBoAa r'IE{opMaqi{r'I

I _ CXeMa .ylpaBJreHrr.E HoJrbueBbrlr perl{CTpoNr, 2 - nom,rleBofi perl{crp, '? - cxeMa ylrpaBJreHlrf

lru$paroporr,4-cxeMaaBapuiiHoroocraHoBa'5-cxeMaytpo""""Eeurr0paropolt'c-nep6opa-
Topbr, 7-xrfiOparop,8-cxcMa ItoHTpoJrrr Ha qerfiocrb' 9-HafioflfireJrb' ]0.-Eeuu&parop'

lf - urrtbpoleqararoulee ycrpoficrlo, 12 - csllrblBaloqee ycrpofrcrno

Btl6opcmpAttmApblnpu\oA&charuepa'florractoRu{eroBpeNteHI4Hal46oJree
pr.il""".r;;lrffioft"txe,}r;ir areRrporr^pr4BoAa roqHr,rx NIexaHI4sN{oB .EBrlflercfi

cxeN{a saN,IltHyroro ,rru*'po'p'oo4u' iy'u ee pa6orlr 3a(Jrloqaercfi B CfieAvlo-

ilIel[:IIpI4I,l3I[eIIeHI4I4ycTaBKIlABI4IaTeJIbHaaII4IlaeTtrepeMeq,aTbAaTIII{H
IoJIoE{errr1lfl Ao Tex rrop, ilofia cI{lI.IaJI paccoIJIacoBaEI{'fI He cTaHeT 6'nraanralt r
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//otazu

-Pnc' 
6' crpyxrypuaa cxeMa 6JIoHa trporpaMM'oro ytrpaBJre*r,rff cma',rpyoqnM Mexa'lr'-MOM

'I - ycrpoftcrBo yrIpaaJIeI{EE, 2 - 6rox BEoAa rr xllarreHr{fi ycraBo* pe[ep,brx roqe*, 3 - 6rofi BBo[atr xparreHrre ycra3Hu Eara cftarrrrpoBaltuE, 4, ., _ cxeMa uopaBp.sArroro cpaBlleHtrE [aHHbrx ycraBftf,c ((co[epE{IlMbtMt) cqertllrxa, 6 - ynpaBJrEeMblff flefiIITeilb gacror[i, z - fiorutrecRa.E cxeMa zll-lvl]llfiIl:,8 - u'Meptrrerb noopMHarbr cl{a,trpypqero Mexa,r,rBMa, 9 - trBMeprreJrb ,oara cfta,rrpo,a,lrfii,0 - pailpe[eJrr{reJrb r{MrryJrbcoB, J, - gJrer(TpoHHbre r<II:(|!In, 12 - EaroB6lft ABrrrareJrb rtrA; roq _rereparop ouopnofi qacrorbr

j::.-I*.-9:qryyp,an cxerra cucreMbr oneparznuot pertrcrpaq,rr r,r Ko*rporrn rrprr*trMae-MOE rrE(popMaqrru

r-6JroR BEr60pa HoETporirpyeMoro r{auaJra, 2-yoeJr au60pa brcuosurTrt4 ,t peE(uMaJ pa60rrl,3 - [po'paMM-6ror, 4 - 6J,0* lra,{orrJre*trrr u,oopMauztr (goronrrr"r";J--paaprg"r, MM _ yse$ycraHoBl{rn uacmta6nolo M,Horr(ureJlrr, , - ocHoBroft EBonstrr]fi crlerrrtrR, a - ycrfotcruo corJracoBarrEEc qtrQpoa'aflororula npeo6pasoBareJreM, z - quopoanaaoros,ft npeo6paaorareui @ 72s/r,8 _ a,,en-TpoIIHDrfi aBroMarrrtrecftEfi uoreuqlloMerp HC[-4, 9 - 6nox orr"p"rirrro'ft ;;";rrr,- ]o _ cBeroBoft r.{H[E-r(arop peDl4crpr4pyeMoft anSopmaqzn B trBottrrHoM r(oEe, JJ _ cBeroBoft uEAl4ftarop per[crp[pyeMoilrnoopuaqr'ru B EecfirI4IHoM xoAe, gacroroMep q3-35, -up - aBToHoMHLrr reEeparop craofifiEEoft qacrorBl;

^ - 
qacrora coocrBeHEoro_reHeparopa 6rora npr,r pr60ra u"o B aBTOHOMHOM pel1r4Me, l2 - cr.rpHar o[op-floft qacrorbr npu pa6ore 6nora a cocraBe aunaparyprr cneftTpo6oroMerpa; st - cr4rgaJr yrrpaBJre,rrf,arcuoerqueff, s5 - zn(loplraqrroHHbre crrp'aJrbr, perr{crpr{pyeMbre ractorouepon rr3-35

IIyJIIo' T' e' B trpe[eJlax qyBcrBl{TeilbHocru HyJIB-opraHa. He4ocrarftaM11 raHOfi
CXEMbI .flB JIfl IOTC.ff OTHOCUTEJIbIIA,E CJIO'I{HOCT6 Z HEBbICO KAfi TOSEO CTb trEPEMEqE-Hr['E B BaAaHHyro roq*y nB-Ba trorpemHocru Aarqu*a, cxeMbr cpaB*eHrr',
rrHeprluoHr{ocrr4 [BufareJrfi c MexaHrirSMoM, ropMosHorO ycrpoftcrnr', apy"r*Saxropor.

vxaBauurre HeAocrar*r,r ycrpaHfirorcfi trprrMe,e'r{eM B trpuBoAe maroB.rxgunrareneft c rr{cr(perHLrM ynpaBJrerrr4eu] orruurraourr'*, npuanaxanru
ITOTOPbIX ,EBJI.EIOTC,ff: UCIIOJIrBOBAHfiE EUCI(PETIIbIX AJIEMCTTIOS, 6TArOItr"" 

"","BOsMOrr{HO trpocroe coBMeqeHr,re trx c qzsponurr,rn ycrpoficruarrrz. Toriocri-iEaAe,r(Hocrb {uxcaquz Ba[aHHBrX HOOpEUrrar aJreMeErap*r"o ".p.".i;;;o 6ecneqras aerc.fi ctreqr({uroft pa6orrr 
"rrr* rraroBbrx anr"ur.r"t"m ej:fffi:

::fl,,:"-1T":l_:a_trepeMeqenzft npz ABrufterrtru III I a o6paruaa orpa6orxa
BAQIIKCI.IPOBAHHOTO HOilUIIECTBA 3JIEMEIITAPE6IX trEPEMEqErrift UOAAOJI,f,ET BOB-Bpaqarbcfi B lrcxoAHoe troJroEtelrue c grrcoroft tosgocrrrc 6ea zcuorsaoBarrrrfi
AarqtrHoB trepeMeqeHraa. conpeueErrEre III[ T0rycxaror 6ea troreprr un40fua_qUI[ PE,I(UMBI C BHEAATHbIMU IIEPEtrAAAMIT qACTOT YIIPABJI,EIOqIIX IIMTYJIbCOBIo EecHoJrbnux firrJrorepq trpII cxauxoo6paBHoM rrBMerrenzz cnopocrra BpatrIerril.strptr trcrroJrBsoBarrtr[ zx B cucreMax paBoMn,yroro anenrpoupzBoAa irg; rgi:Cmpynry,yla BVC u H,panl.Hoe oniraruue ee" pa6omu,. H; t;.. o oprn"ae*crpyxrypa EVC, cyrn pa60rrr uoropofi-cno4urg4 r( cre4yroqeuy: rpelr(Ae BcefoBBoA.Erc.E ycraBfiu (xo,q nonoxtenur; Hpt z ItpT , oion ,roru r xpa,e*rrfiycraBon petrep'blx roqefi z, a tanffie ycTaBKa Aucr(per,ocru mara cr(a,trpoBa-rzs s 3. Ilepuogauec*rre uMuyrrbc,bre .r"rur"r 

" 
nr;;;;;;".paropa ouopuofrqacrorbr roH nocrytraror rra ytrpaBJr.seM"rt rerureo" a: H-;;6.i;rInegr Aerrerrrrg
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B6r6upaercf ycrpoftcrBoM yrrpaBJrerrr{fr -1 a eaerclarlocrl{ or rpe6yerroft 91_oP9[T
ilepeNrer{egr, ,.rurr*ono. tr4rrryrr"cr,r c 6 uocrylalor qepe3 CxeMy 2I4-314,-[4JII4

(7f ua BxoAbr ,rn "prtar, 
*oop^,,'u'u' B, raarleprateJlb Irlara cHaHlIpoBaHI,fl 9

I{ pacflpeAeJrnTeJrb r4M[yJrr'coB 70, xoropr,rft rr,rpa6atr,rBaeT OI{IHaJIbI ynpaBJIe-

,rio *rioroonu Zi 111aroeoro ABr{rarerr n 12.I{,antgoMy rrrrrlyJrE,cy 6 coorBercrByer

oAHo 3Jrer{errrap}Ioe repeMetrIerrrg__il!-il. Hog raarlepureJlfi I(oopAIIHaTbI HeIIpe-

pr,rBrro cpaBur.rBaerrr i Ho4aulr IfPT ll ItPT. flpu goctuxrelll{I4 r{exaHl4sMor{

puraprrot roqHtr{ CxeMa nopa3p.frArroro cpaBIIeHua 4 a]Iirpa6arr,rsaer cI4rHaJI'

Baur{parcqr4ft cxeuy 2Yl u cirtinr,I ( | ) I4JII1 (-) rlarpaBJreI-III rt \Bu}r\eq1tfr III[ '

.[nurare"nr, ocTarraBJrr4Baercq, a pacupeAeJll{reJlb 70 no4roroBJleH K yIIpaBJle-

ili. lurn*.nuerr III!( B o6pargoM HarlpaBJreHI4u. O4uoaperIeHlIo r(oA I43r{epI4re-

Jrfl ruara cr(aHrrpoBalrr4rr cpaBr{r4Baercfr _c_noAoM 
ycraBKI4 Ixara' flpu connaAeurau

KOAOB npor{cxoAr4l, rorrpurrrr cx_e_[4bl 3]L IourateJlI, oCTaHaBJII4BaeTcE. B atonr

c,,yqae rrailpaBJrerrr4e 4niarxenrzn III,[ ne I4aN{errflercfl. Yctpoficrno 7, orHprrnaa

JIu6o saHpbrBafr cxetry ,, nr,r6rapaer TeN{ caNIbI},I ilU6O AI4CKpeTIIbIfi, JII'{60 HBa3I'4-

Irelpep r,IBIlr,rft x ap axtep ABr4?r{elrr4'E'

Cucreua o[eparrrBHoii pertlcrpaT tln
Ir ItoHTpo.rfl rlprrurlMaeuoii un$opnraqulr

14nt!opMaqr.u r:la BxoAbr Cner(rpod)ororrerpa IIOCryIIaer oAIIOBpeMeHIIO

uo rr.srr{ Ha}raJrap. lIoc.le4yrcrqan o6pa6otma r{ Br,IBoA IIa perlrlcrpl4pyloqr{e

ycrpoftcrna 3a onpeAeJrenuufi I{IITeptsaJI BpeIIeIII4 O0ylqecrBJlflerc-fl B nopflAl(e

oqepcAHocrrr r(arlaJra. Br,rno;1 AaHI{bIx rra qr'r$poueqarb I4 nepSoleuty cocraBJrfl-

et 4 c. B aro npeu.fr perr,rcTpailur4 rle UpOI4CXOAI4T. B csflau c arI4I\I BOBIIIII(JIa

Heo6xoAuil{ocTb BBeltrerrr4rr B CxeN{y cueHtpo{otoN{erpa cI4CreN'IbI Onepa:runnoft

peII4cTpaI{I{IdI4I(oHTpoJIfI,I(oTopaflfloSBoJII4ToqellI{BaTbpesy,TE,TaTHeflocpeA_
CTBeHIIo B Ilpoqecce na6nnAer.rr,riil, ocyulecrnJl-grb I(oI'ITpoJIb 3aIII4cI4 B I(alItAoI{ I{3

IITTTII I(aflaJIOB B JI106Ofi ilOC,JIeJIOBaTeJIbHOCTIz, tr'IeI{'ETL [{aCIIITa6 per7g'rpOIpa}'IM

iio gru"pu*ugofi neute, I4Mer6 3arII{cI) Aarl}rblx B fleplroA B['IBoAa ulr{opN{aquu

na rlu$poneqarb u repsoreurr,r. crpyxTypllafl cxeMa Ilocrpoelll{fl cI{creN{LI'

yqI4TtrBaIOU,afI BblrroJIHelII4e yxaSarrrn"r" rpe6onarrufi' npl'lBeAeua I{a pI4C' 7'

Itparnoe onr{caHrle crpynTypHoii cxenrr

1[apa;nnerr,]Io BxoAar{ 6noxa perl{-crparll'rl4 I4l{{opxlaqwu L (cnr' puc' 1)

roAnflroqeHr,r BxoAbr 6;rora 1 (puc. 7). Brr6op ItOHTpoJII{pyeI{oIO ftaHaJIa

ocvIIlecTBJIfleTC-tr HIIOIIoqIILIN{ flepeI(JIIOqaTeJIeNI C B3aI4N{HO tr{CI{JIIOqaloq'I{il{Ilt

ollo)r,""r"rnra. Clrr,an norr,rqecHoft .AI4HI4II'I, rocrytralolql4fi or repe6rloqare-

;;;;;;;;xe*u, <I4> nr,r6parrHoro r(aHarra, pa3pelra.er npoxoil{Ae}rue un{op-

Maqr4l{ AaH}roro HaIIaJra Ha perrlcTpupyloEl4e ycrpofrcrBa' UAHOBpeMeHIIO Ha

BXOAbT ocTaJlErrbrx qeTbrpex EarraJIoB trOAaeTcfi OIIIHaJI BaIIpeTa. HaHoulenue

r4HoOpL{ar{r4pr c saAaHHOft aHCnoazquefi [poI4sBoAI{rcfI oAIIHHaAqarl{paspflAHbIM

ABOtr{rrHr{t\{ cqerqrrHol{ 5. B cnyuae flepetrorHeHu,fi cseTquHa 5 na cBeToBo]\{ I.{II-

iriutopu 70 aaropaerc.E cI{rHaJr (cqersl4x rleperpyixeuri' !,la pacruupeul4'E

lr{Ha}{uqecHoro Arra[a3oHa K CseTrrr,lHy 5 uomno troAHilIOq[Tr go t0 ABOI4TIHLIX

purpr4O' ya.na 4. 3aur4caHlrbrft peByJrbTar B sTOlvl CJIyqae cJIeAyeT yIIIIOII{I',Irb Ha

coorBercrByrou,rrr{ xoa{$raqraer* ttepe"r", a 2,4,8, ' ' ' ,5L2' flepex'nrouareul

lw M raxme cJrylr{r{r Arr.E rrsr\[e]reHr4rr t{acIIITa6a gauucra Ha AI4al.paMMIIOft JIe}ITe'

Varp"t"rror, 6 oryrq""rBJrrrercfl rrap.a.rrJreJrbHbrfi trepeHoc un{opuaqral4l' 3atrtrr-

cannoft B ABor4s,oNr 
"-ogu 

;;"r""Hor{ 5, Ha BxoAbr qufupoauanoroBoro upeo6pa-

3OBATEJI,fI 7.
cr,rcreMa r4Meer ABa pelr{r4Ma pa6orll. Pa6o.Iuft - cIICreMa pa6oraeT

culrxporrHo c perr4crpr4pyroqr{Mr{ ycrpol{crBaMI{ ctreHrpo{otouetpl. R anto-

HoMHoM pemrrMe onor*'"r'6Lru'rugurno nro6as rr3 a11crlo3rrqufrL,2,4,Bc. B atou

cryqae Bo BpeMfl Br,IBoAa un{opuaqulr na qllSpore:ar} u uep{oneurbr Her

trepepI;rBa B BatrI{crr AaHHLIX Ira Ar{arpaM*'ny'o '"euty' B116op pe}I{I4Ma pa6orbr I'{
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Puc, 8. Bpeuennrire Ar.rarpar{r{br pa6oru rporparuu-6.trorra
( 

- B aBrorroMHonr peu{r,rMe; 6 _ B pemuue pa6orr,t cncHrpo$oroue,r,pa

aKcIIoBlIqrII4 ocyqecrBJlflercq 6roxorl 2 c nouorlblo nHorroqrror.o nepeKJlrorrare-
Jr.fl, arraJroruqrroro IIepeKilroqarenro rtr6opa HoHTpoJrr4pyelloro Ha]IaJra.

Bx.nro'rerlrre rro6oro r{B rl.flrl4 HanaJroB, rrepexoA c oAr{oro pe}r{r4r.ra pa6or:r,r
na 4pyrofi, BaAaI{I'Ie nro6oft aKclroBttr{r4r4, rzarrerrenue uacrura6a Barrrz cr4 rrpor,r cxo-
gmr 6ez Hapyrxellr4.a nporpaMMbl na6nrogenrafr. Ynpan.nenrae {yuxqzouanrrroficxeltofi cr4creMbl orreparrztsrroro HolrrpoJrrr u aa:l.uci uirSoprnailurz ocyilIecrBJr.11-
erc.q [porpaN{}r-6Jror(oN{ 3. flo curHaJrarf, ritopuzpyeMru n npo"pa"rru-6noHe,
trporISBoAr4TCrI SaAaHI4e EnCrrosr4i{r4r4, OTrtrroqerrue HorrrpoJrr,rpyeMoro HarraJra Ha
BpeMn nepeHoca rznoopuaqur4 B olleparr4rBr.ryrc raM.srr (,s3; ,-ainycx qusponoro
upeo6paaonareJrr{ (52) , c6poc noxasanzfi cqerrrrznoB (,S4) n'ucxoa}roe cocroflr{r4e
nepeA oqepeArrErN{ l,rsMeperrr,re}r. Bpenrennin Azarpanrua pa6o1,r IIpolrp:1l\rM_
6.rroxa B aBToHor,rHolr u pa6o.reu pe,rrzlrax nprrBeAerra na prac. B.

Ha puc. B, a iloxaaaur,r npeuenrlrire 4uarparluur rpo"punnor-6.noHa B aBrorioM-
rroM pelr{rnrfe, rAe 1 - qa6unbrra.fl qacrora, nocryrralolqa.fl rra r{oA rrporpar,IM-
6noxa; 2 - c{oprurpoBarrHr,re f4,rrryJrbcbr, ofipeAeJrfirorr{r^e pe,nr,rM'pu6o"u1
f, - epeua Har{orrJreHrdtr (1 ,2,4, B c), /, - <ueprnoe> rpeoro, porro" 10-a c;
3 - raiunyrbcrr Banycna qr,r(lpoauailorosoro op"o6praoour.ro, ir: SO.l0-o cj4 - \y"ylhr.br neperroca Banrzcarrnofi ltr$op^ruqru B onepa.rr4nrryro na1{.srb,
,n : qg'10-6 c; 5 - zuny;rbcrrl ycralloBnl{ ctrerqr4noB B racxoArroe cocrorrrrr4et
fs : 50.10-6 c.

I(ax nrzgno uz puc. B, a,

tz: tz i t+ * tr.

.(nrarenr,nocrr, r4rrAr{Harlrrl4 BatrIzcaHHoro peByJrr,rara paBHa nr,r6paunouy
Bper{elTr4lrIaHorrJreHrz.rr, T. e. peayJrr,TarBrrrcBeqr{BaercfiqepeB rlepr{oA. Hapuc.Br 6
trprrBeAerrbr BpeMeHrrr,re ArrarpaMr\{Er uporpauu-6Jror(a B pa6ouenr pe}HI4Me.
or.nw"rrze or ArzarpaMr\{br pr4c. B-, a aaxrro.raerc.fl B roM, qro Ha BxoA trporpaMM-
6noHa nocrynaer He.otropHa.q qacrora, a c{opulrpoBar.rHr{e r4ra }ree lzMtryJrr,chl
ynpaBJrelrr4fi pa60rofi cuexrpo{oroMerpa 1 (puc. B, a), rge: f, - npeMn HaHotr-
JIeHI4fl' 12 - BpeMfl BbIBona zntpopuaqulr, AJIIlITeJIbrrocrr, r4HAI{HaIII4r{ B ABordq-HoM HoAe ta : tr * lr. g cr4creMe (clr. puc. 7) npe4yc,orpe,a Bo,Molr{}rocrb
ycraHoBnr{ otroplIolo re}reparopa cra6u.nr,uofi qacrorbr 12. B etov. cryqae oHa
Molr{er synnqrzourapoBarr, KaH caMocro-srelrnrrfi perr4crparop rzunynr,cnoft
zn$opuaquz.

Onracanlra.s cricreMa otreparr{B}roro noHrpoJr.Er npr,, conuecrnofi pa6ore co
cnenrpo{o:roMerpoM r(po}re BbrloJrrreHr4.rr cnozx o&rorrrurx syunqnt Mo}fier
6r,rrr, ucro.nbBoBaHa B cryqae Br,rxoAa uB crpo.q perr4crpr4pyrorqefi sacrr,r nro6oro
rrB HaHaJroB HaH peaepBur.rfi naual Batrr4cr{.
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Ilpnnrep perrrcrpaqur

Ha puc. 9 upune4eu rrpr4Mep perr{crparlr4rl ctreKrpa pryrHo-reJruesofi ralu-
urr. CHaullpoBaur{e upor4cxoAr{Jro 4 paaa or rrpaBoro.KoHI{eBoro BbutrIosareil.fl,
Ba oArro ilpoxolnAeHr4e BeJracE Barrr{cb or oA}Ioro {oroyltnomtlTerrfl. Pexralr
pa6orlr CI4IcTeMbI 6r,rn C.negyroqrafi: uaCr:OTa UMtryJIrCOB ytrpaB^JIeHI'LfI maIOBLIM

irr.ur.r", 68 fq, cxopocrr, ABr4)HeHr,rfl JreHrbr caMonrrcqa tB00 rtrlr/.r, BpeM.fl

,r,.rorrqm t c. PerrncrpaIIIafl BeJracb roJIbr(o 6,rlonou t^("-y.puc. t).3atelr
fiaperga c1ar{epa 6r,r11a sr,tneAega B petrepgylo roq11y 6L73 u rpoIIsBeAeHa

peiracrpaqua na uep{oteHry 14 qu{poneuarb yqacrxa, orpaHI4qeHHoro roIIHarIn
'Ol 

Zg -'Ot OZ , c ,r,rrrbrrquef, n Ham4ofi rosxe ao 4 c. tr4s couocraBJreHLLFI riu{po-
aofi aauucu I{ peli{crporpaMNIbI (cu. prac. 9) nIa4no, qrot 1--n z 4-u xarrarax
AaperI4cTpI4poBaHbI yrIaCrKI,I tmttufr, Crrel(rpa, BO 2-M Z 3-u HauaJlax saIII4CaII

pacceanuufi cBer BIIyrpI4 cuexrpo{oroMerpa + yqacrox HelpeprIBHoIo cfl_e6r-

pu. u u 5-m xanane - rroron cBera HyJreBoro troprlAna, xoropr,rfi 6r,rn ocla6nen
ireft'rpaur,nuu Sunr,tpont, ycral{oBJreIrHbIM nepeA {oronaro4ou Qotoyuno)r{I4re-
Jr.rr I] HyJIeBool t opr4re. I-Ia perucrpolpaMMe 6yHuofi <3> oT ue'renbl yqacrnI4

perrrcrpar{ul4, AaH}rbIe Horopblx npl4BeAeHLI B Ta6JrI4qe puc' 9'

ocHosurre xapaKTeprroruxlr lru$opMarlr{oHHo-r{SMepr,rTeJrbHoii
n ynpaBJrrrmulefi cucteurr

t. flo.nuoe qI{cJIo uu{opruaquoHHllx Rauaflos 7.

2. Lltrctro HaEaJIoB per'llcrpaI{I4II AaHHbIx or {oroyuuornrarenefi 5:

a) 4 rau a;r a perrzcrp ar{rlr{ AarrHrJx or {oroyunorrurre,refr , p acrlo JI o}I{eIrHL,Ix

n l-li u 2-u topagxax cnexrpa, xanrgr,rfi eMxocrr,ro 4 gecanu,ru.brx paBp.rIAa rlpr{

pa6ore Czcterrh B ABoutIHo-Aec.srttrIEIoM HoAe I4 el[Hocrr,Io t6 lnor'Iunrrx paapfl-

lou 
^urr,^orft 

upu ueper(Jrroarerruv Lra pelr{r{M pa6orbr B ABor4qHor{ r(oAe;

6) o4rau KarraJr perr{crparlr{rr Aarrrrbrx or {o'royuno}r{I{reJItI, paclroJro}r{eHHo-

IO B rryJreBoll trOp.fIAKe CnelriTpa eMHOcTI,Io 6 4eCarraurrrrx paBpflAoB B ABouaIIIo-

Aecfrrr4rrr{oM HoAe rr 24 gnou,t:ur,tx pasp.EAa upra pa6ore B ABOUuHOTI r(oAe;

n) paaperuarotrlee BpeM-rr fiar{aJroB fr^oBBoJlfler pasAeJrl4rb ABa I4IIIyJIE,ca IIpI4

r{HreptsaJre I\[eEiAy H]4MI4 ]Ie rfeHee 50 nc.
3. tLaclo xarialor perl4crpal{r{u crynre6nofi un(lopuatlum 2;

a) o4uH HaHaJr perr4crpar(r{r4 orrrocr{TeJI6IIoro Bper{e}Il4 c AI4cHperHo cruw 4 c,

erllnocrbK) 4 gecntuurrl,Ix paBp.aAa npu pa6ote B ABor{tIHo-Aec.rIrI4aIIloNr I(o4e r{

eN{}rocrr,ro t6 4eoraur.tr,rx pa3pfl/IoB npra pa6ore B ABor4rrrrorr RoAe;

6) otrun HaHaJr perr4crpaUr{r{ Mecra rroJloitterll4rl cKalrepa c AI4cr{perHoCrt,IO
8,:1 rinnr (0,14 A), cn*ocriro 4 l\ecfl'rurtt:r,rx pa3psl(a rpl4 pa6ore B ABoI4qHo-

AeCflrI4rIIIoI[ I(oAe I4 t6 4nozulrrrx paBpflAoB IIpII pa6ote B ABoI{IIIIoM KoAe'

B a.rorr HaIIaJIe IIpI4NIeIIeH peBepcl{BIILIfi C'IeTuuH, paBpellaHlll{ee Bpel\If Koro-

poro t rtnc.' 4. Bpert.E BLIBoAa un{opua4rau tia-rlu$poleqarb u uepdroren'r:,;r 4 c'
5. Bpeua anc.roauqrnrn L c,2, 4, B, L6 c, t rlr,rtr, 2, 4, B ruutt'
6, OrnocureJrr,Ha.s Hecra6raJrbr.rocrb BaAaloqero relreparopa cerr(I{ oI{IIxpo-

Hl{Bl{pyrcqlrx qacrot t0-6.
7. Ileplr{epufiunre perr4crpr.rpyroqr4e yglg-oqcrla: a) opraul4saIIuoHIlbIft

aBroi\{ar (i{o;cyr-253>,'6) caononrc"eq rnoo }tCII-4, n) uacrororuep rl4tra rI3-35.

B. Paapeuraroqee Bpelu.fr ycurrureileft u {oroyuuornrarerefi 50 nc.
9, fIapauerprJ Br,rxoArrbrx rrrlrrryJrbco-B ycl4JrI4releft {oroylruolnnr:eneft:

a) 4,nllrerrnocrr, 30 uc; 6) arIrIJrI4ryAa-3-5 B.' 10. IlllraHr4e - rpex{aanaa cerr,, 50 fq -l- 1,% 

^, 
{aauoe }Iailp.fl}IieHue

220 B + 1o%.
11. Suepronotpe6neuze 1500 BA.
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Puc. 9. PerzcrporpauMa pryrEo-renraesoft JraMrrhr

4I( 5H BpeM. ItoopE.
6522 000248 0405 6173
70gtr 000300 0L07 6172
6966 000282 0409 6t7t
6962 000266 0t Lt 6170
7229 000285 0413 6169
7053 000298 041 5 6168
7076 000264 0420 6167

lH 2I\ 3T(
2523 0234, 0133
2519 024t 0t2t
zlL. tt 0257 0t42
2533 0266: 0138
2583 0266 o7L6
2b0l 0251 0lr!3
2606 0278 0208



Sannro.Ieuue

Ouracauurre rzuSopuaquoHHo-rraI'IepIaTeJIbHble rr yrrpaBJIflIolqarI cr'IcreMa

5-Hauarr,noro BBeBAI.Ioro cnexrpo$oror{erpa coBAaHa n }tAO AH CCCP. Br,ruo.rr-
Herra Ha I{FrTeIpaIILHblx cxeMax c trpl4Nrerrer'IneNI IIeqaTFIoIo MoHTa}ria fi cu}ITesl4-
poBaHa rro [pr4HrIr4Ey uuoro{yuxqr{orlaJrbHoro r{crloJrbBoBaur{fl areMenros. rlo
CpaBlIeHI4IO C aHaIOII{S}IbIMI{ I4MeeT 3}IarII4TeJIbHO }Ie}Ir,[Iee qUCJIO SJIOM€HTOBt

6taroilapr rreN{y yAaJIocb rroBr,IcI{Tb HaAe}I{IIocTr,, coHparI4Tb croI4MocTb.
Perracrpaqr,r.rr AaHHbIx BeAerc.fl B BI4Ae, y4o6nou AJr.rI BBoAa s EBNI I4I Bocrrprrflrlafl
na6rro;1are,;rem. flpr HeBHasr4TeJrbrrr,rx ycoBeprxellcrBoBalllr.flx I4N{eercfl B03-

MOlr{HocTb cocrblr(oBr{r{ ee c pBM, a uctroJlb3ys 6o,nee 6ucrpo4eficrByloq,ee
ileprrdepufiHoe ycTpoficrno perl{crpaltr14u, HarlpI4[Iep ]IarHI4ro6oH, ]Io]I{Ho
rroBr,rcrrrr, 6r,rcrpogeficrnrae.

Cucreua Molr{er uaftrra ilprrr[eHeHr{e r{ B Apyr]dx o6nacr.sx Hayr(I4 I{ TexHI4r(Id

AJI1l peII4CTpaI{UU HaH CTarI4CrI{rIecI{I4 paClpeAeJIeHHLIx no BpeN{e}IE I4I{nyJIr,coB,
TaK r{ trepuoAl{qecHl{x IIocJreAoBareJrbHocrefi r4MnyJIbcoB.

B aanlroseuue aBTopbI BBIpalxalor cBolo [pI4BHareJlbllocrb A. A' E onpuyry
Ba rlelrHrJe coBerbr no coBAaHr{Io cl4crer{br, II. II llerpony uB. 14. Eypuameny
Ba npoBeAerrue r{rrr(Jra.ra6oparopublx r{ccJreAosauufi cr{crellrl, B. If . (Dolrunofi,

[. E. l[mypxo r{ T. C. Atercau;trponofi 3a r{sroroBJleHl{e reqarublx rJlar'
B. U. trarpr4ro Ba ar(Tr4Brroe \t rBopqecnoe yungrra B L{BroroBJreHr{r{ orAeJrbHi,lx
6iloxoe

,[,era6pr 1977 r.

JII4TEPATYPA

l. jlaellmurt A. tlt. TIau. rou, c. 179.
2. Ipatr,utgnufr JI .8., Bopmn.un C. I'. B nn.: tr4ccleAoBarrll-s lro reoMarHerl'I3My, aapo-

uonr.ur n {uauxe Co.ruqa, nur. 2. 1977, c. 356.
3_4. lpanurynufi JI ,8., Bopmu,un C. l. B Hn.: tr{ccnegoRarrr.rfi IIo reoruarEerr,rsMy, aepo-

nor,ruu u Qr.tar,tne Co.nnua. I/Ipxyrcx, ttr,rt. 2, 1971, c. 360.
5, lparL.urynui n. A,, Eyrca,r A'.8., Rannun, IO. B. r4 Ap.- I4ar. I{plrrrlcxoli actpofra.

o6c., 1978, 59.
6. lpaH,u1nufi JI . 8., lpanuqnaa "lI . A., Iulnoocnuti JI . 8., I{unylLun I]. C.- M'Jn'

I{pr,rncHor:i acrpo{na. o6c., 1.977, 56, t81.-
7, Bynau A.8., -f 

pirtutq.nLt,ii JI . B. , Ap,- tr{ee. Itprrucxoii acrpo6r'ra. o6c., 1977, 57,
209.

B. Byiav A.8., I,paru.u.ptufi. Jf .8., Eiuceee B. 1I. n gp.- I4an. ItpnlrcHoii acrpoQr.ra
o6c., L977, 56, 1.29.

9. Bopntrt,u; f . C. - [4etr. l(pt,trtcrtoii acrput[rla. o6c-, 1977. 56' 1,60

10. Biitcatatt !. tt., Kn6ap f. g.- tly6.n. TaprycHoii acrpor!rra. o6c. r*r. B. C'rpynt',
1967, 36, N 3-4, 323.

,!,7. Apnieat,,io B. 8., 'Poctut,oea II. II .- tr4an. Iipuucnort actpo{r'ra. o-6j., 1999. 30, 2^S^7-.

ii. a'o"-orp-7ut A. (Drrontyaqirl{ B paAr{orexrrr(e r'r pa4I'ro{lrairne. l3I'1, 1958, c. ^267.
1i'. Brtroriu l. It.Ily6tr. Tiptycxoii-acrpoQrrs. o6c. I'1r. B.'Crpyne, 1967, 36, 31ti 3-4,

31.2.
!3a. Illywnoo E, tr[., la"ogcmaarr, C. l'., I{olurtoe M..b. ['InoroRaHaJrr,Hbre crlerqr'I1(I'I Irl{

ilyJrr,coB. M. : Sneprr.rn , 1.971.
14. X,InoronaLI&JIbEhIo tiarrepltre.nruble cllcrellr,l n a4epnoi'i {r'rslrxe/flo4 peA. tr4. O. Mypl'rna,

E. [4. Xaaanoea.,\1.: Atorrrne4ar, 1963.
15. Tp. 7-ri non{epenqr.rr.r ro;r4epnoi:l alextporurxe/flo4 pe4. B. Bsaeuotoro.M.: Atour'r:;-

4ar, 1969, r. 1, ,t. 2.
76.'ipatrurynuil. JI . b., JIyaoo A. A., Nypae"oeea JI . It., Iloc-cte p. E.- B Kr{.: Pe-ayrrr'rarlil

,i6rroferrri r rrc"n"gonaruii n nepiro4 NI;CC, n'n. -{. 
M.: HayHa, 1966' c. {60.

17. f pan,u,t1nuf, JI . 8., Ii'eeparc"roe A.-'D., Bopo6uee IO. K., Iton'ott'ooa f . B.- B I{u': I{oc-
Mrrrcclrr.rc Jryer{ rrt rrpo6ieur,r nocrrro{i.ralrHr,r. Ilonocr.r6npcn: tr{ag. CO AFI CCCP, 1964'
c.2BB.

18. .fl,racnperur,rrl e;renrponpllBoA c IIaroBlIIlI{ AI]i'IrareJLa}II'{iloA peg. M. I. I{ralraxula.

NI.: Sneprun,1971.
19. C.rrensuluIt, uarououlnnit lr nrarosbrll a;renrponpunogsr' JI.: HayHa, 1972.



Ar(AAEMt4fl. HAYIT CCCP

I4 3B E CTIIf{ HPbIMCIT O fi A C T PO @ I43 UIIEC }TOfi O E C EPB,AT OP 
'I 

JI
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PESYJIbTATbI JIAEOPATOPHbIX I4CTIbITAHI{Ttr
tLlr@opMAuI[oHrro-r4SMEpI4TEJrLHOriI Cr4CTENrr,I

5.HAHAJIbHOIO CttEHT POOOTOMETPA

A. E. Bynau

Ilporegenr,r I,ICCJreAoDaHI,Ifl rro oupeAcJrenuro rexrr.rqecfir,rx BoaMo]r{Hocreii paapa6orar-
noro actpo{ual,rqecnoro npLr6opa AJrfl perl{crpar{r.rr.r 3BcaArrbrx crrenTpoB. Irexu.rur,r pa6orbr
rDOV u ycrantrre.lreii, nr,r6pannlrc 6;ruaxo rt orrrr.lMaJrbHbrM, rroaBoJrrrrcT perr.rcrpr{poBarr, cra-
Tr,rcr]4qccr{rr paclpeAcJrerrHble r.rMrryJirrcr,r c BlleMo}rrrbrr\{ pa3peueErreM ) 50 rc. flpu peu.r-
cTpaI\I4I'I r'r BLrIloAe ua qu{pono.rarr, r.r nep(ro.nerrry AaHHbrx o qr{cJro Bapert{olpr.rpoBaH}rr,rx
rrMlyJrr,coB a6conrornan otul6na cocraBJlrrer -]_1 r,runy;rr,c, flprr rraMenelrr,rr{ ortopocrl{ crrera
or 100 go J0a rrun/c. Cttcrcnta ynpaBJleulrr rttaronr,rll ABHrarcncM rr cau llc\arul3r\r cKaH6po-
nanl'la o6ecncql{Baror lrprrBn3xy nanuii uccregycMoro crrexTpa rr AJrrrle BoJrubr c roqgocrBro
f0,2rrara(--l-2 lrnu,--[0,03 Aq;rxlrropa4na). tr{ccregonauo BJrrrflHr{e rr}rorpyMerrrarrr,-
HOro Ro[Irypa rla TorlrrocTl lrplrBflBltl,l K I(JIIIfiaM nolU. IIocr:pOcrfi,r ArlcrrepcrroHrrbre rgprrBbre.

RESULTS OF I,ABORATORY TEST OF THE INFORIVIATION.I\,IEASURING
SYSTEM OI THE 5-CHANNEL SPECTROGRAPII, by A. B. Bukach. The study ol
l,cchnical potcntialities inhclcnt in the astrophysical system for star's spectra registra-
tion was carried out. The optimal conditions oI lrnl-tubcs and amplificrs allow to count
statistically distributed pulses with the time resolution up to 50 ns. Registration, with
printing and perlo-taping, oI the puises ratc has thc absolute error oI about *l 1 impulse,
when thc I'ate changes lrom 100 to 104 s-1. The step-motor system and thc scanning mecha-
nism give the spectral line position with an accuracy of f0.2 step (J-2 mcm, i. e. 0,08 i,
for the lirst order oi grating). The influence] oI instrumental profile on the line position is
invcstigated and the dispersion curves arc obtained.

Paapa6orauHa-n B Ftpr,rrrcxofi acrpo$rzar4rrecnofi o6cepnatopnz It] raHrbop-
r{aqroHHo-r4sMepr4reJrbHa.s crdcrer{a @uc) trpeAHasHaqeHa AJr.fr troryqeHr.rfl
cIIeKrpaJIbHbIx xapaHrepucrrdK acTp0SI4BI{qecKI{x o6beHroB, aBToMarr4uecHoro
c6opa fiarfepraTeJrbHofi uH+opMar{rrtl or cBerorrprireM}rr4noB, rrpeo6paBoB aLrufl ttr
trpeAcraBJre,rrr4.a B Tpe6yeMofi rloplre, nepeAaqrz, xpaHeHr4.fl r4 BETBOAa ran(toprra-
qzr{^rra qzSpoueuarr ra uep{oJreHry AJr.rr rrocJreAyroqeft o6pa6orxz n 3BNI.
MI4C cocrour It] rzB ctrer{rpo$oroue.rpa, perr4crprrpyrcrqefr ,z yupann"roqeft
cr,lcreM, ycrpofic'lna otreparlrBrroro HotrrpoJr.fl noryqaeMbrx AaHrrbrx. cneHrpo-
$otorreTp (puc. t) coAeplr{ur Borrryryro c{eprauecxyrc perxerxy P, xaperny
(cxanep) c qerrrpbr,rfl BaxpenJrerrr{br^{r{ }ra ueft {oroynuoxiurensnrn l-4, roaro-
BLIfi I{BI4rarent IIII c Mexa]Il4arronl cna]rr4poBar{Lr.E ra Soroyrruo}r{rzreJr}, 5 ,
rrpeAlra3Harrer'IHblri AJr.s HoHTpoJLTI l43tlerrerrufr cBeroBoro troroHa B rryJretroM
trgprIAHe pertrerxrt 121. /Ittn troAoMorpa I4ao6palxeHufl r4ctroJrrray(lrcfi oxyfl.qp
(On) n trJrocxotraparrrreJr_E,a.E n.rracrzria (II), ;4raaSparnra ([) c;i.ywur B Karre-
crBe BxoAHofi rqenrz. Perucrpnpyrctr{a.rr cr,rcreMa cocrol4T r4B r4nlfryJrbcHhrx
ycr{JlzreJrefr, rau{opuaquoHHr,rx cqersr,rnoBT ycrpoficrBa BbrBoAa rzn$opuarlraz
I{a Hocr{reJrb trpI{ troMorql4 opraHr4aaqr{oHrroro aBToMara <}toucyn-253>. B.rroxra
YtrPABJIEIII{fl PETI{CTPI,IPYIoqEfi CI{CTEMOfi II ItrAIOBbIM ABI4TATEJIE}T, trYJIbT
ytrp aB Jr elrr4.rr u r{HAr4K aur4rr co craB Jrfl ror ytrp aB Jrfi rorqyrc cr4 creMy. vcrp ofi crn o
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Puc. l. Cnextpo{oroMerp Ea I{crIbITareJrr,EoM creEAe

s - cTaHAaprHEfiI{CrOqUur CBeTa; l7r Il-F2 - cBero{uJllrpbl; c- HelOABux(HaE craHllsa; o - o65eH-

TuBi oE - onyJlflp; 11 - rnocxolapaJlJreJrbr{aE nJIacrIrHHa; ,q - AuaoparMa (qerb); P - 
peurerHa;

J-5 ..._ OoroyMHolr(rrreJrrr " 
yCrrrrar"rr; ILIE - ruaronlrit ABI4fareJIL, ily Lt Jly - flpaBhlit ul:renr',u:i

HOHTIeBbIe ynopbr

OuepaTUBHoIo HoIIrpoJI.E colepffiur u_E$opMaqI{oIIHbIft CqeTquK c cucreMoft
yupanneuufi , qu{pOaHaJIOroBbIfr trpeo6paBoBaTeJIb, CaMoIIuCeq u qaoroToMep.
- -fIp, uctrbrrauuu uE&opMaquourro-rraMeprrreJlbHofi ctrcreMbr craBrrJlucb

cJrenyroq,ue qeJltr:
trpoBepKa pelr(uMoB pa6orbr @0Y u ycuJrtrreJrefi, I{x BpeMel{n6fi cta6ralr-

EOCTU;
oIIpeAeJIeIIIIe TocIIocTtr peII[cTpaquII cTaTucTI{secKI,,I pactrpeAeJIeHHblx

UMtryJIbCOB CTISTIIIIKaMII, SbLflBJIeIIIle BOAMO?IIIIrIX oraU6OK U C6OeB trpu CqeTe

trMtrynbcoB I[ BEIBOAe AaEEbIX O qIICJIe saperI{cTpI(I}OBaHEbIX I[MIIynbcoB Ha

qz{potresarb u rIePftoJIeErY;
Bbr.flBJIeHI{e BOBMO}I(HbIX trpotrycltoB ItraIoB [BIIIaTeJIeM' upoBepHa BocIIpo-

uBBOIIIMOCTII KoIIrypoB rrninfr. upu cnarupOBaIIuII II BbLEBJIeHtre oull6oat
BEOCUMrIX ftaK CUCTeMOfi ytrpaBileEUfl, TaIt U CaMIIM MSXaHI{BMOM CI(aHI{pOBa-

Hfrfr.;
trCCJIeAoBaHufi III{crpyMeHraJIbHoIo ltoHrypa II BJIIIflHI(g ero upo{IIJIfi Ha

TOqflOCTb UpI4B.EAr(E lrlI]g.frfr' u3yqaeMoro cuefiTpa K AJIrrIraM BOJrH'

IIo ueioguxe, ouucasnoft"B [3] , 6unra or6-6panbr {oroyMr{o?fiureJlu EMI
6256 B Ail i:"; u'5-ro KarraJroB u Oey-79 ,,rs.2-4-ro r(agarloB crrenrpo6o"o-
Merpa (cna. puc. 1). Bu6op peE(rrMoB pa6orEr saKIlosaercfl B oIIpeAeJIeHI{tr

uuaro rorrxp^utuo",i Oey u. c:e.flrri:tr aMlJIrrryAEoro pactrpeAeneIrE.E rrMuyJIBcoB

TeMEOBOTO TOKa U UMtryJrbcoB, BoSHUHarolqux trpl{ sacBeTKe {otoraro4a crau-

AaprgbrM EcToqHuxOM CBeTa. flo arouy pagtrpqqen_egllIo AJLa Hallpflx{elrll'f,

rruTaErr.E, cooTBercrByroqeMy rrJraTo AaHrroro ooy, oIIpeAeJr.serc.s IIopor

Auc1puMtrHaqtrfi, orc;r(apq;fi 1ryMbr [rrHoglroft cncreMbr r{ ycIrnETeJr'E' SroT

IIOpOr Ar{oHpnMunaquu y,cTayaBJrrrBaercfl B roM ycI{JIUreJIe' I'Ae 6yger uctroJlb-

aosarrc.n oro6paIIEbrfi OAY.
llccne4or anu ff tro rrp oBep Ke rrp aB uJrbH o Crrr nu6 op a H arrpfl ?r(eHtr fl- tur aHfi tt

o9y (u@3y), uopora AucnprrMrruaqull r{ cra6r,urbnocrll arl(x trapaMerpoB BO

BpeMerru ilpoBoArrrltrcb Ha ctrequaJrbI{oM crel{Ae (cNa' prac' 1)'^C':IL:1:1"11--1-
oirusecxoh c*aMbr{ rr ycrarroBJrerr,brx na nefi o6.ueHTEBa U, cueuuux ueur-
paJrbHbrx cneroSunrrp ot F, t Fr, erattol{l{oro IICTOqHI{Ha CBeTa ^9 (O3YIU

ftPltz; "rrO"i"r"qrr.E 
ror(a pa'psAa *O,Lo/o' rona KarraJla + 0'5%)'

M"rr" cBero{urbrprr F, u F2 E yciauaBJrIrBafi Haperxy cuexrp. oSotoMerpa rax'
qro6rr uu uuriog"uie qeiu (1,2 ulr urapuuofi ra 5 urvr nmcotofi) trolraAaJrrl troA-

xoA.Eq,I(e Jru]fifrfr. ctreKrpa, cHopocrb--cqera B I(aEaJIax uog6zpalr upEMepHo

ogunaxoaofi u panuofi i .iO, ,i"1". Yseuuqra afl utrrv. yMeHbltrafl s se6ourmux

198



fipe,qeJrax U6sy (4na firrraHr{.fl RaxAoro {otoyrrruoxtarefifr r,IcrroJrraoBaJrc.fl
csofiucroqur{H rrltraHr[.fl rmaBC-22) , perucrpzpoBaJrrr I{MrryJIbcbr reMuoBoro
ToKa rd r{MlyJrbcr,r, BoaHr4r(arctque trpra BacBerxe {ororato4a' Am Ka[{Aoro
BrlarreHr4.tr Uoev t0 paa BanucblBaJrocb qrrcJro rrMlryJrbcoB, 6nusxoe x try' :
: 7.703 urwrtlc, npolopqrrogaJrbHoe ycrauoBJreHuoft trHTeHctrrBgocrl{, rr o[pe-
AeJrflJrocb cpe4ueapra$Mer\LqecRoe BHaqeHfle. Omrgaeuan trprr DroM crarucrl{qe-
cxa.s ouru6xa panua +0,4%. TeMnosoft rox (-30 unrnlc) sarItrcLIBaJIc.rI B
narx4ofi roqr(e rar(ffie t0 paa, Ho c BpelIeHeM BI(cnoatrI{rII{, B 60 paa 66lrrrr,Inr
(t rur,ru), crarrrcrllqecxa.s omra6ma B EroM cryqae paBua +0,8%. ,{nx xam4oro
BHaseEl,Ifl UaeV HaXOAIaJII{ oTHoIIeHI{e KO.iI'I4qeCTBa CBeTOBblx IIMUyJIt'CoB
B eAr4Hr{rIy BpeMeurr K reMIroBbIM c o}fir{AaeMofi ctarucrusecHofi omn6xoft s
xam4ofi roql(e +0,9%. Ecnu [pr4 uauenenuz Uq,sy or Hatrp.fl]r(eHl4-rl,
coorBercrByloqero trJraro, s o6e cropoHhr aro orrrortreul{e yMeHbmaJrocb Ha

Berr{ql,tHy, rrpeBbrllrarcqyrc ouu6xy rraMepeHrl.s (0,9%), ro crrurailocb' qro
pexr{M pa6orbr @3V u tropor Ar{cxpr{Mlruaqr4r,r nrr6panrr 6.rraano K otrrl{MaJrbHo-
rrry. flo aroMy Rprrrepruo 6srnra npoaeAeHbr pemrrMrr pa6otrr Bcex rrflTr{ r(aHaJroB

ILUIC v nafi4enrr yrotlnellHbre BHaqerlr,Ls Uaev.
B re.reulae Mec.sqa l4clrtrrblB a JI acr, cta6 ra;r ruo crr, yr(aa arur,rx rr ap aMerp oB B o

BpeMelrrd. 3a aror reprdoA He y4aJlocb o6napyxurb rraMeHeHrrft pexramor pa-
6orrr @3V rl ycrlJrl4reJrefi, upenrrmarolq,r4x orou6xy uauepeuuft.

7Ie ourrra aKcrrJlyarar{rrl4 arrtraparypril, rrctroJIrsyroq,eft MeroA cuera {oronon
13], raasecruo, qro AJr.tr rr3Meperrrir cpaBurrreJrbHo cla6r,rx cBeroBrrx Iroror(oB
AocrarorrHo npelreuu6ro paapemeHr4.rl ycLIJII(reJrefi u npueuunrx llu{opMallr{-
ounr,rx cserqr4noB n 50 uc, Tar( KaK BerusrrHa BoaHr{Harou,r,rx trplr EToM trpocqe-
roB HeBeJrrrxa r{ Momer 6brrr, soccrauoBrleua l4l. Ecnu atrnaparypa o6tagaer
4eficrnurenbr{o raKIrN{ npelrenn(rlt paSpeueurreM, To rIpI4 cnopocr.gx cqera
I/ : tOa uunlc BerurrraHa trpocqeroB 6y4et paBHa 0,05%.

IIpexr4e Bcero Ha)fiArrfi ycralrarerb r{ cqerqrix 6rrnra uccJreAoBaubr c rroMoqbro
reueparopa cABoeHlIbIx HaHoceHyHAHr{x rrMtryJrbcoB rr{ra f5-19 Ha nnrxo4e
ycI{JII{TeJLfI [pI4 IIOAaqe ]ra ero BxoA cABoellrlhrx trMrryJrI;CoB AJII{TeJIbTTOCTEIO

30 uc u orcroflqrrx Apyr or [pyra Ha paccro.trrtuu ]50 nc ua6nrogaJrl{cb Ha
expaHe ocqr{JrJrorpa{a raxnte ABa }IMtryJrE,ca. tr4cc.ne4oBaHn.E uu{opuaquoHublx
cqerqr{KoB, B r(oropr,rx. ucrroJrbayrorc-fi crrerHbre rpI{rrepbr 130-fi ceprlra, [or(aBa-
JIII, qTO Orlrr roll{e paSpellalor cABoeHHr,Ie uMrryJrt cDr, oTcToflqr4e Apyr oT [pyra
ua 50 uc (uro axeunaJrel'Irl{o Ail.q ilepuoAl{qecxux crrrHaJroB rracrore 20 MIq).
Ognaxo err{ r4BMepenr{.fi He rrcnJrrorrarr,r BoBHr4r(HoBeHI4.rI trpocseroB trpIr perucr-
p aUI4I,I CTaTI4Cruse CHI{ p acflp eAeJIeI{HLIx I4N[tryJI t,coB ot @ EV.- B cB.rrsrr c arrnM olpeAeJreHrre peaJrE,Hofi paapemaroqefi cuoco6uoctu
annaparypbr r{ BoBMo}r(Horo IIpoIIycHa rrMlyJrbcoB rlpu cqere r{ BbrBoAe AaHEI;IX
Ha Hocr{reJrr{ trpoBoAlrJrocb Ha creuAe cJIeAyIoquM o6paaolt. flo nretogune,
ouracannoft Br,rlre, I{BMerrfiJracb r{I{TeIrcr{Brrocrb IraAaloqefo Ha {otonar:o4rr ODV
cBera AJr.rr Bbr.flcuerlrr.E ourra6ox, BoBHr{Hamrq,Iax Irptr pasHbrx cHopocrflx crlera
rrMrryJrr,coB, trl[uny,nror,r c @0V rroAcrrrrrblBaJrrilot, ozcreivrofi perrctpaqrrl4 rr

oAlroBpeMeHHo rroAr(JrroqeHHbrM fiapaJrJreJr],Ho Ha]RAoMy r(aHaJry qacToroMepoM
rI3-35. rlactorouep pa6otaer B peffiurfe BHeInHefi ctrHxpoHl{Bal{lrtr, nplrl sroM
BpeMfl axctro3\rqur{ 3aAaerc.tr r(oMarlAarf}r ([ycK) r{ ((cTotr)), [ocTyrlarcql1ll|4u !73

uporparnlunoro 6noHa ILYIC, a BbrAep?r{r{Baerc.rr c rosEocrbro 10-5 c. trl[cuonsao-
BAHIIE AIACTOTOMEPA B HAqECTBE 3TAJIOHIIOIO NPU6OPA O BPEMEHHb,IM PASPEIIIEHI{-
eM crarrlcrrrsecftu pacnpeAeJreHIrr,Ix r{MrIyJrbcoB >50 rrc rroATBep?r{Aelro
ancrrepr{MerrraM[, otrucalIHb]Mpr s [3]. OrcserEr, troJryqeHtrbre oAHoBpeMeI'IIro Ira
qacroroMepe tr B KaKoM-To EB r(arraJroB, cpaBurrBaJrtrcb, r{ otrpeAen.s,nacs a6co-
JrrorHa-fl omz6xa pertrcrpar{rru r{MtryJIbcoB B cqerHbrx Ra}raJrax tro cpaBHeIrI4Io c
nonTpoJrbrrbrM qacroroMepou. 3ra omra6na [pr{ r{BMeHeHEtr cr(opocrz c.rera -ly'

or 100 go tOa uurlc cocraBJr.rler ft rauuynr,c. Tanuu o6pason'r, cl{creMa
perracrparlr{z o6ecuequnaet c6op, upeo6paaonalrlre B rpe6yervrylo {oprury,
uepeAasy rr BbrBoA ua qu$poreqarb ll uep{oueury IrBMeprrreJrbnofi un{oprrrartruu
6es nponycHos u c6oes c paapemarcrqefi cuoco6uocrrrc Ir roqHocrblo lre xyx{e,
rreM y rracTo"oMepa.
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Botrmoe BHuMaHI4e rrprl npoBeAeHr{r4 rrcrrr,rrarrrzfr yAeJr.fiJrr{ o[peAeJreHyro
omra6oH, BogHl4l{arctrll4lx nprz craulrpoBarrrzlt BaAar{Hoto clenTpaJrbgoro Atra-
rrasorra. B ficnbrrr,rsaeMoM npz6ope npr4MerreH marosbrfi 4nlararelr, [In-4
c maroM 1,5, 6estro{rosbrft cxal{}Ipyrcqr.rft uexanrzBilr c }rr4npoMerpraqec6uM
BtrlIITOM, mar pest6rr y HoToporo 2 tru. O4lru r,ltrrryJrbc, uo4auur,rfi na cxeuy
yrrp^aBJlel{I4fl IIII, coornercrByer xoAy M\II{poMerpzqecKoro BI{Hra na 8,3 +-
-l 2,1' MKM, B DroM crlrqae cABt4r cr(aHrrpyrcqefi ulenrz BaBficr4r or noJrolr1errr{fi
HaperHr4 14 r{3MeHflerc.fr B cpeAHeM or 8,3 qo 8,6 lrnrr. flpu cxauupoBarrr{n
yqacrHa cnel{Tpa ltaffi[oMy rzBMepeHr4ro I{HTeHcr4BHocrrr coorBercrnyer cnoft
HOMep rrara, orcslzraHHrJfi or xaxofi-To rrarrarlrtofi touxra, c Horopofi naua-
JIOCb CHarrr4poBaHr{e.

ilpu npranaane iloryqerrnoro cflexTpa H AJrrdrraM BoJrrr Baxrrro, uro6rr, Bo-
nepBlrx, yxa3alrr{afl HasarbHafl Toxlr(a 6nrna nerzaltertnofi, Bo-BTopr{X, sro6rr
orpa6orHa rr BbIBoA rra qu{ponesarb r.r uep$oneHry Hol\,repa rtrara r4cnJrroqaJrr4
fiporrycnr.r v c6ow.

3a ua.raJrtnylo roqry orcqera Mo)r{Eo npr4}rrrb npaarrfi wilu nes:,;,fr. nonrle-
BI,IE BBIITJIIOSATETI/L (IItr N "UV PUC.l), YCTATTONJIEIII{],IE [JI,E OIPAHI4SEIII4fl ABI4.
xreHr{rr naperHr4 cnexrposoroMerpa. oAuaxo neo6xo4ral,ro Srrarb roqrrocrr,
cpa6atrraaru{E caMlax ItoEIIeBLrx Br,Ir{Jrroqarerefi. 3ra roslrocrb rzocJreAoBaJIacb
Irpr{ ABI4}I{eHLIr{ HaperHfi or 3a[aH]Ioii aneHtponEofi pellepnofr roqHra [5] H Hon-
rIeBoMy BbrKJrroqareJrro rpr{ rroAxoAe H rreil{y c paauoft cHopocrr,ro (500; 250;
'1.25; 63 u 31 maron/c). Br,r;no BrrrflcrreHo, rrro npu [Br4?r{errr4r4 Haperfir4 c no-
cro.sr.rlroft cHopocrbro r{ B HaKoM-To oA}roM rrpocrpa}rcrBer{Hoil{ uo"nonreurar,r $o-
ToNlerpa orura6Ita cpa6atrrnaur4fl KoHIIeBoro Br,IHrroqareJrfi ocraBaJracb rrocroflH-
uoft n cocraBJlflJra -}_ 1 mar. Ho npra r.laNrer.reHr4r{ rroJroxrenrlfl {otonrerpa
(necr, upra6op rrN{eer BoBMo)nrrocrr, Bpaqarrrcfl Bor{pyr rrarrpaBJrerrrrfl cBeroBoro
troroHa orHocr{reJrbHo crarrr4rrbr c (cu. puc. 1)) r4 npr4 rrepexoAe o:r o4uofi cno-
pocrr{ cHar{lrpoBaHua H 4pyroft ara ofirra6xa BoBpacraJra go *2,5 rrara. Omrz6-
r{a BoSpacraer rroroMy, qro cr{a3r{Baercfl Bec Kaperr{14 rrpLI rroAxoAe r( no}rqe-
BoI\{y BbIKJIIorraTeilIo c paauofi cHopocr6Io I4 B paB}rr,rx rroJro}HeHr{flx dtorolrer-pa. flpra ycranoBHe crreKrporforouerpa rra reJrecHorr cr{arrr4poBaHr,le 6yger
trpoBoAr{rr,c.fr c rrocrofluuofi cnopocrbro, rro 6yger raanreHflrr,c.fl rrpocrpaHcr-
BeHHoe noJrolr{eHlde rcero npra60pa, r4 B DTorr cJryrrae Mar{crrMaJrbrraq omta6Ha
cpa6arr,rnaruz.fi r{oHrIeBoro BbrnJrroqareJrfi cocraBr4T -l-2,5 ruara (-+-21 ltHlr).
ouern4uo, sroc ranofi me omra6nofi 6y4er orcqlrrr,rBarbcfl 14 rroN{ep rrara (xo-
opgrtuata) upia n116ope I{oIII{eBoro BbrnJrroqareJrfl Ba }raqaJrb}ry}o roqHy or-
cqeTa.

B xoge DTI{X l{ccJlegonaurafi Bbrflcrrr4Jrocb, qro [pr{ ycrarroBr{e B HacecrBe.
uaqanrnofi Toql{v orcrrera s.rreRTpoHHofi penepnofi Toqr{Lr omra6ox, no4o6nrrx
OIIICaHHbIM RLItrIe, IIe BOB]II4HaeT IIpII I,ISMeIIe]II4I4 I{aIt CHOpOCTI4 CKa}II4pOBa-
Hrlfl, TaH u [pocrpaHcrBeHHoro rroJroxteHr,La {orouerpa.

Arrq nrtflrJreHrr.E [potrycma maroB npoBoAr{Jrracb cJre[yroqr4e axclepr{Me}r-
rrt. flpexAe Bcero r{BMep.EJrrrcb MoMerrr rrarpy3Kr( Ha BaJry rraroBoro [B\rra-
Terfl, u ycuilue colporr4BJrelrrz.rr ABt4rr{eHuro KaperHra. Illcno;nr,ByeMafl cxeMa
ytrpaBJreHr4fl IIi[ upz roHe, trporenarorqeM uepea o6lrorny ABrararer.a, Z,B A
fi rracrore cJreIIoBal{nfl Barrycraroqt4x r4MrryJrbcos 250 fqo6ecueuraBaer N,roMer,rT
HarpyBI{rt r:Ia BaJry ABI4raTeJIfl 6 rr/crr. Yc]1.mte coilporr4BJreHrz.s [Bprxrellrrro
HaperHI{ BaBI4CeJIo OT paBIIoMepHoCrI{ HapeBKI{ MI4I{poIvIeTpUqecKOIo BIlIIrra,
crerreHr,I cErarr4f [porr4BoJrro{rorr,tx ycrpoficrn, troJroEterrr4.E {orouerpa n
rrpocrpalrcrBe I4 He rIpeBbIItraJTo 3 nr/crt. flpn raxzx coorHortreHr{-flx MoMeHroB
[polycna rtraroB He AoJr]nHo 6r,rtr,. Yro ato geficrnrzreJrLuo tax, lro]xno y6e-
Am'tbctrl r43r{eprlB xoA B Br4}ITonofi nape MldnpoMerpoM r4 cocsr4TaB r(oJrr4qecrBo
IrraroB IIprI [Brl]r{eHr4r{ Kaperltr4 oT oArroro r(oHr{eBoro Br,rnrrosareJrfl r( ApyroMy.
B peaynr,rare HeoAHoItparHbrx nporoHoB Kaperrr{ cpeAHee KoJrr4qecrno rrraroB
(z*), perrzcrpr4pyeMoe ua nepSoneure n qz{poueuarr,ro, cocraBr{Jro 9950 upra cHo-

c paccro.rrHr4eu lr, lrauepelrrrbrM MTtnpoMerpoM, rrpoflycna rraroB o6uapymur:r-
He yAaJrocb.
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_ Sror peByJrbrar roBopr{T ne ToJrbr{o o ToNI, rITo IrraroBDrft 4nrzrarenL orpa_
6arr,rsaer Bce nocryrraroque Ha rrero' IrMrryJrr,clr, Ho rr o roM, qro npeo6paao-
Barrr4e lr BLTBoA Aar{Hrrx o noopAr{Hare cr{aHepa na qlrrpponeqarr, r4 nep$orerr_ry ocyqecrBJr.aercfl rrpaBrzJrbr{o u 6es c6oes.

Bonee AeraJrbHar rrpoBepna rorrrroclrr4 orpa6olxrz rtraroB, olrra6oH, sog-
HI{I{aloql4x I43-3a MexaHl,rqecxHx nro{ror, I4 rrpaBrrJrbTrocrl4 r4cloJrbBoBarl,Ifl
SJreKTpoIrlrofi penepuofi TorIItId B ItaqecrBe na.IartHofi Torr6I,I orcrrera nlloRo-
Ar{Jracb npr{ cHaHr,rpoBaHrlr{ r{orrrypoB r4sBe0rHr,rx :lrm],j,uir rrpr4 cJreAyroqr4x yc_
JIOBI4flX:

BxoAHafl rqeJrr, creHrporpa{a ruupranoft 10 uHn rz sr,rcoroft 100 uxu (10x
x100 uru) ocBeqarracb pryrrro-rerrresoit naMuofi .qpfc-4 (cu. plzc. 1);' 

-

r{aperna cuextposoroN{erpa c BbrxoAHrJ[,r[ nIeJrflMLr 10x 200 ,rr, ,r.pa*a_
tr{aJracb r,te oAnofi roqKrlt raauepenraft B [pyryrc c eAr4Hr4SHrjr,r [raroN,r (nHrepran
cnarrr{poBa}rl,r.E paBe}r oAr{oN[y mary) ;

trpl{ cHaHI{poBaII\II4 Itl1.rrl4.l.t- OAHOBpeMerrHo Sarrrrcb]Barrocb qr4cJlo r4[,rfryJrbcoB,
IIPOIIOPIII4OHAJII,HOE I4IITEIICI,IBIIOCT}I OTPA}fiEI]HOIO PEMEIHOfi I4SJIYIIEHI/I,g B IIY-
JreBoI,r IIopflAr{e.

cnauraponarure p.rrAa tauwir (GG7B A I{e, 5Bg0 A Na, 4BB5 A H u gp.)
ocyqecrBJrrlJrocb nprl ABrrmelrl4rr Haperr{rr or HaqaJrbHoft peueprroft roqHrn x Ho-
ne'Iuoft ra nao6opor: B paBIIbrx npocrparlorBellHr,rx rroJromerrr{flx {oronrerpa.flonyuennr,re ral(rrM o6paao_lr npo$zrrrurrzfi-cparHrzBaJTr4crr, nprrqeM npr4rrr4-
MaJItrcE Bo BHI4MaHI{0 xo.ne6aurafl r,rllrellcrrBlrocjt'r{ B HyJreBor{ .ropa4ne. Ha puc.
2 nprnne4err rpra],rep Barrkrcu noHrypa l vrltlu 6678 A"IIe npr4 poBepcr{poBaHr4r{
caMorrr4cr(eN,r c oArroBpel,rerrHr,rM BhrBoAoN,r AarrHr,rx na qz{poneuarr,. Tlcc.rre4ye-
Maq JII4HI4fl nofiaAaer s S-fi narrar, B ocraJrbrrrlx rrre HairaJrax (7,2u1r) aa.glcrr-
Baercfl rapaJrrrerrr,rro Apyra.s rarr{opuaqra.fr o creHrpe (fi,r. ra6;rzqy). cpanuranar
npo{rann jlruuuit, rrofiyselTulre Ha caMonr4cr{e [pI4 cnar{}IpoBaHr4rr Bo B3arlNrrro
o6patur,rx lranpaBrlelll4.qx, Molr{Iro cr{a3arb, qro oHr{ npaKTnrIeoHI4 coBla4aror,
rIpI{ SToM r{a Ilpoleqarlte Br,IAHo, aITo tr{aHctr{lta;rr,nlrft orcrrer n 3-l,r narra.ne r
o6onx cJryclnst cHarlr4poBalrus 6wt nprr r{or,repe mara 560. Ilpranrep rocrpoerrr4fi
norrrypa rrr4]dlrv 5890 A Na no pesyJrl,raral,rrrpofieqarKr4ucysero[,rzaN{eHenzft
r4rrrelrcranrrocur n 5-u Hauarre rrprrBe[eu rra pzc. 3 (npunaa 7).

cpanrreurae pe'y.rrbraroB c^ar{r.poBauza paga rutiuft fiona,aJro, qro c ros-Irocrllo Ao o[HOrO.mara r.I B rlpe[eJrax o]fir{AaeN{r,rx cra.rr4crl4qecr{r4x ourz6oH
r(oHTyp Jrvrr.t4tl B o crlpo r{3B o A:1'T c fl . Omrz 6n a o rp a 6o rx n c aMI4M rrraro B T,rM [B 7 r a-
TeJreM Salarlnoro tII4IcJIa IdM[yJrI-coB n rro6ol.r ]Iecre Al4anaBolra cr{aHrrpoRar{Iz.E
cocraBJr.frer -I-0,2 mara, 

^cl}rr"l cHalrr4pyror{efi r4enra rra EroN{ yqacrHe crrer{rpa
cocraBJrfler 8,3 *nu (-0,14 A). A;rn ay6re'ra Na pu""rorr,rrL Al" uerxay rrl,r-
rttrlflI{tr\, naR r'r3Becrrro, paBrro 5,9 A. Itan rra4r,ro uB puc.3 (Hpnnax i), upan-
Tl4qecKrr.paccro.rllll4e r,Ielr{Ay rrrrNtr/I IIoryql4Jrocb paBr{trN,t 42 nraralt, rulI 5,BB -i--l- 0,03 A (netzuuna rtrata R arlrcrpeN{ax BrrrsltcleHa reoperuqec*r, ,,o ll]4cnep-
cr4r4^p^ertrerr{rz). TaHzu o6paaor,r, omra6xaB,onpeAeJrerrr, At" cocraBJrr{er 0,02+-l- 0,03 A, r. e. or{oJro noJToBr.lrrLr mara, Eror peayruru, 

"onoprr^".-ro^,i,"-"*npr{Bfl3lta tutruit I43yqaeil{oro clel{rpa H AJrr4naM BoJrr{ Mo}r{e, 6irru o"yr1""r-
BJIEIIA C TOSHOCTI,IO -IO,2O IIIAIA. TAXA,g AOBOJIbHO BI,ICORA,fI TOqHOCTI, AOC-Tr4rIlyra, Bo-rIepBLIx, rloroMy, qro Mexarlrlqecl{afi cl4creMa r{Meer rrcSrrr ra
rHyrr4.tr MeHrrrue 0,5 mara (,-4 uru), Bo-Bropbrx, rroroMy, uro pa6o,ra 

"rar"-Mbr ytrpaBJrelllz.g maroBbrM ABr4rareJrel,r r{ caMoro ABlzrarerl.rr cri61r,1r,na, Ao-crarosllo rIa[eHIIa I4 OTBesaer BCeM npeAT,flBJrerr]rrrrM x nefi rpe6onanraarr.
,r^nor,ronilrrr,rc npo$r,rlu n-m|ui,t IIp14 cjrarIUpoBant4lrl c yartorT nr,rxo4rrofr
('1u MnM) n axo4uofr tr{eJrflMra 6nraeHz r{ rzrrcrpyMeHraJrbrroMy r{oHrypy. Bror'irou_ryp, ItaH BI{AI{o Ha pr4c. 3 (Hprznan,1), rznreet xapanrepni,rfi uecral6,rerprauur,rir
nraA, o6yc.nonnennrrft r0rr, t116 BorHyrarr pe[erHa n 4annoft ycraHoBr{e AaerceprroR.r4AHoe AaO6paxeHze BXOATTOfi qenu, a aro rzao6palHeHne cHarrr4pyerc.fr
NPAITOfi 

^IIIOJII,rc. 
tr4AYUEHZE ZIICTPYMEI{TAJII,EOIO I{OHTYPA B I4HTEPBAJIE AJII4IIBoJrrr or 3500 no 7500 A noHasaro, qro orr rrpanrr{qecnrr r{Meer o[r4rr r4 Tor ?fieaa4. Sror pesyJr'rar corJracyercfl c reoperuqecRr{NrI{ pacqerail{r{ no otrpeAe-

JIeI{UIO BE,qa I4IICTpyMeHTaJILHOIO I{OHTypa [JIq paBIIbIX Arrr4r] BoJrrr. Br,rrroJI-
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pnc. 2. flp[uep Barrr.rcrr nunlrr,r .6678 A FIe npr,r peBepcl{poBarrl'Ill caMorrllcqeM c oAEoBpe

MeErrbrM BbtBotrorr narrHblx ua qn{poneuarl (ta6ruqa)

IIIar cftaHl4poBariua - 8,33 * 2 MfiM; BpeMfi A(CIIosI{IIuu r Ham[Oii roqfie I',{BMepeEilii - 4c; 1fi, 2H'

3fi, 4fi, sft l runr"o qusponoii ugoopMauq1a B crre1rpe B coorBercrByrouux r{aHaJrax: BpeM.- 3a[1acb

rcHyrqero BpeMeHrr (1 lfirnylsc: 4 c). HoopA.- I(OOpAI,IrIara (nOnep ruana) EaHIIOIo I{sMepeHuE

6908

6920
6763
7001+
6902
7073
6974
7059
6969
6909
6883
6938
7009
6853
7030
6944
7060
7129
6887
7084
7 L6L
7123

7056
6988
7007
7 151
7133
7032
7083
7102
69BB
691 0
6936
6B7t
6874
6804
6973
7005
6775' 6776
6999
6870
6929

0174

0165
0L57
0167
0'1.92
0t 96
0153
0t85
01.52
04.70
0182
0167
0tB3
01,77
0161
0166
0169
01.46
0177
01.87
0167
0159

0168
0170
01.78
01.74
0t 89
04.74
016{
0173
0171,
a4.77
0166
0177
0157
01.49
0170
017 4
0L62
0160
01,73
0166
0776

0332

0393
0399
0422
0430
0506
0576
0660
OTLB
0717
0812
t0t0
LL25
L2BS
1.251,
0904
045'i,
0302
0241.
0221,
0204
01 9B

0203
0219
0210
0295
0394
0889
[240
1247
I 153
0966
0782
0707
070L
0661
ubbd
0513
0459
044.6
041,2
0369
0377

9356

9183
9t6B
sLoz
9154
9255
9250
9458
9t 95
9261
9280
9280
9327
9355
9251
94,14
9369
9170
9370
9272
9394
943[

9310
9551
9405
9444
9185
9240
9r73
92t4
9472
9207
9318
9307
s281.
9097
9254
9L2/t
9013
9083
9t6ri
9168
9324

004463

004568
004520
004430
004516
00443L
004484
004478
004540
004408
004510
004429
004518
s04473
004505
004463
004562
004554
004341
004630
004463
004491

004308
004426
004462
004386
004466
004470
004465
004425
004379
004535
004509
004492
004464
004558
004446
0a4483
004469
004393
004416
004437
004515

0014

0016
0018
0020
0022
0024
0026
0028
0030
0032
0034
0036
0038
0040
0042
0044
0046
0048
0050
0052
0054
0056

0058
0060
0062
0064
0066
0068
0070
0072
007 4
0076
0078
0080
0082
0084
0086
0088
0090
0092
0094
0096
0098

0547

0548
0549
0550
0551
0552
0553
0554
UbSD
0556
0557
0558
0559
0560
0561
0562
0563
0564
0565
0566
0567
0568

0567
0566
0565
0564
0563
0562
0561
0560
0559
0558
0557
0556
0555
0554
0553
0552
0551
0550
0549
0548
0547

HasaIIbH.
pcrrcpH. ToqHa

Itone.rs.
efieprr. roqHa

Hasarbg,
lepE. ToqRa
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Puc. 3. flpr.rrrlep Barrr.rcrr nuuurt gy6rera Na
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Puc. 4. flr,rcuepcuorubre Kpr,rBr,re

HelrHr,rx B. Ft. flpoxoSr,enrrlr rpr{ rrcnoJrr,BoBarrr4ri nogo6uofi pe[er11rr [6].
ouenz4no, qro Hecr4MMerpzuurrft uHcrpyMerrranr,nr,rfi KoHryp B cJrJ^Iae

cHar{r4poBarrrzg c 60rr,mr4Mld Br,rxo[I{brMr{ qeJrmru 6y4er ,r*errru ,rpo6rru
rrccJre[yeMofr. nmwuw. nnn nporepltr4.3Toro ,onoxenrr" 6rrnra upocHaHlrpoBa-
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{0 paa. Ha seII,IsUuy C[B].{ra, HaX 6rtlO BbIflCIIeHO, OHaSbIBaeT BJII{IIIIE0 He

ToJrbr{o r{BMeIIeIrIre rn[prllubr BLIxoAHoia qeJlr{, Ho I,r ee Bblcora. TaHrau o6pa-

BoM, eCJII{ Tpe6yeTcfl npI{Bf3Ha ilnufifr. crrenrpa K ,qJIIIHaM B9JIII c ToqHocTblo

Ao oArroro [rara, To rreo6xoAr.rMo ylrraTbrBarb cABI{t I{ ucna}fieHrrr lto}rrypa JIr{-

r{r.rft AJrfl paBI.IbIx Iq,eJlei,i. llpaHrra.recnl,I IIeJIecoo6pas}Io B 3rl4x cJlyqaflx Bce

r43Meperrr4.rr r,r fiaJrr46poBr{i,r npoBollr4rb c IreI4BMerII.IsIMI,I Bl;IxoAHbIMr{ qeJIflMI4.

,{,rx upznrBKr{ HoMepa mara rrccJreAyeN'roft lvtrtu K [JrIlIre BoJIHT,I rr orbrc-
I{aHIrfl Toqgoro Arrarra3oua cxa}rr4poBarrttrt [\Irft r(a?r{Aoro KaHaJra 6nura uoct-
poerrErAr,(cnepcr{oHrrbre Hpr4Br,re. Ao" aroft I{eJII4 l4cnoJrbBoBaJlr{cb craHAaprHLIe

I,ICTOTIIU{I{V CBETA - PTYTHO-IEJIIIEBAfl, BOAOPOAIIAfl, APIOIOBAfl I{ HAT_

ptreBafl Jral{rrl{, Cnentprt JIaMII sanIICbtBaJII,{Cb c BxOAHoft 4UaSparuOft 4raa-

uerpoy 0,3 rtlr I{ BI{xoA}IbrNrII IIeJIflr,Ill 50X150 uHu. Ilftapzna cner(rpaJlb-
nr,rf .uuuufi rpl4 ra1oft Bxo[Hofi graa{parue 6yger nopaA1a 0,3 N{M, roaroMy
r4HrepuaJr cnarrr4poBarrun (7") nr,r6rzpancr ral{, aITo6Lr IIa JIr{Irr{Io [onaAaJIo
2-3-orcseTa, r. e. 20 "Ariirrrrort 

ruaroB (7" :20 ruaros : {66 nnu),
C TaIiIlM I{FITOpBaJIoN{ CHaIII{poBaIII4fl SaIII4C],IBaJICfl CneHTp pTyTIIo-IOJII4OBOI4

JraMrrr,r Bo Bcex trerblpex *utruru*. Ilplr atou 6nrno uOnyseHo 500 X 4 or-
cseroB r{rrrerlcl{Brrocrl4, rrpuqeM Ha]r{AoMy cooTBercrBoBaJr cBofr }IoMep Itrara
(ru.r). flocrpoeulrr,tfi no errrM [&Hrrr,rl{ crrer(Tp oro}r{AecrBJIfrlrctt c I{3BecrHLIMIr

lutttrs*ru. To.ruo ran ?r{e 6r,urt o'romAecrBJreI{Dr ctreltrpbl Harpl{eBoft r{ apro-
lroBofr JraMn. flo oromgecrBJreurrr,rl,r JrIrI.Ir{.aM (oHolo 20 rruuuft) 6rrnra noctpo-
eHr,r Ar4o[epcuoHHbre npI{B],Ie (puc. 4). tr{a pucyura BI4AIIo, qro I{a?fiAI;Ift

narraJr, pa6oraloquft n 
-I 

uopxgHe peltrernla (Haua.nrr 2-4), ilepenpllBaeT

Al{araaoiI s 1420 A, a no II uopa4He 710 L. Merxgy ltaHaJIaMI4 ecrb yrlacrltl{'
Hollopne IIe Cnalll4pyrotC.s. Bcero IzcCJIeAyeTC.E yIIaCTOK Crrel{Tpa AJII4IIoft B

4970 L (ot 3125 ao 8570 A), a cy,uuaprrr,rft uecHarrr,rpyeMbrfi yqacron cocraB-
nner 475 L.

Peay,;rr,rarr,r zCur,rrauraft AaJIIt IIpe[CraBJIeHlIe o BoSMO]ItHoCT.sx npz6opa,
o6 orora6nax, c rtartl{Mr{ oH perr4crprrpyer r4 trpeo6paayer nocryrarcq,yrc I4rl-

rloplraqraro, o Ha[e]ItHocrl{ 
- 

pa6orr,r 
- ncefi zn{opuaquo}Ilo-I{3MepI'{TeJIb}IOfi

cI/tcreMLI. Peaynr,ratsr l,rcnbrraul4ft rrpeAcraBJIflIor r4lrrepec raHlI{e c ToqHu 3pe-

HI4;I AaJr6lIefilrerO yCOBepItreIICTBOB&I:IIafl AaIIHOTO I{JII4 [OCJIeAyIO4IIX [pU-
6opon.

B santrro.Iel{\Ie aBrop Bblpa)fiaer 6narogapnoc'rl B. Il. HouuccapoBy,
B. IzI, BypnarreBy, II. II. IlerpoBy Ba rroil{ou,b B rlpoBeAeHtrr\L rcrrbtrallufr.i
a raHlHe"JI. B. fparurqHouy, B. B. HraHonoey r A.A. I3onpuyHy 3a o6cyEr-

IteHrde rrporparfr,I];r 14 peayJrbraroB l4cnbrraHl4ii.

fleHa6pr' 1977 r.
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Torrl LX, 1979 r.

YTIPABJIEHI{E TDJIETAITIIOM
I4 pAquoHAJIbHOE IICIIOJIbSOBAHIIE IIAMflTIiI

YIIPAtsJIfl rcIIIETO BbIII[4Cfl T4TEJIbHOTO T(OMIIJIEI( CA ilI -6000

JI. B. fiugnorcxuit

onucana cxerra ylpaBJIenfiq reneral,irroM, BxoArrilIr{rI B cocraB Bblqrrolrurelrbrroro RoNrrI-
ncnca M-6000' Vnpan,neutle teletai.irou ne rpe6yer r{3a{ene}rr.rfi [porpar\{rrEoro o6ecreqenr,r.s
'cl'IcreMbr. Peay.trratlr na6lno4euI,ri.i [eqararorcfl rro Mepe r,rx o6pa6orxrl na NI-6000, qro Aaer
I]O3ITIO}ITHOCTb SHAqIITEJII,IIO C9ITOIIOMI4T]; IIAA{'ITI,.

THE TELETYPE OPERATION AND I1ATIONAL USE OF MEMORY OII THE
0PERATION COMPIJTING col\{PLEx M-6000, by L. v. Dictkousky.- The operation
teletype system of the M-6000 computer is clescribed. No changes in the system,, prog.u,,
ale nrt nceded to operatc the teletype. The observational results are typerl in real tims
by M-6000 that gives a co,siderabrc gain in the use oI computer momor.y.

B nacroarlee..BpeMfl 6o.trtuloe paclpoorparreHrre noJryqrzilrz cr4lcrer,rhr c6opa
ra o6pa6orxu rau$opuaqnlr Ha 6aee Marux ra uuun-DBM"lt, Zl. 

-"-- -"- t'"
3S$eHrzeuaa pa6ota ranrix cI,IcreM rreMbrcJrr4Ma 6ea parlraonaJrblroro yc-

floJIb3oBalrl4fl r{alll4}rHofr ual,raTr4, }Ie [peBlJrrrarorqert n 6onrruraucrBe cJryqaeB
o6rer,ra BK (I{:1024 croaa).

onr'r ancunyara{n[ cr4creN{r;r c6opa r,r o6pa6orrin zudropu.qrru, ycraHoB-
rounofi na 6arueunoM corrrreqHoM reJrecxorre lscr; Hpnrr,rcnofi o"rpo6rrrue_

P,'c' l' Bperrcrnda AuarpaMN{a y,,paDJrcnr,rrr re,norartrorr [pr,r Br,rBoAe nnfopuaqr,rr.r
I - tgEPo-HtlBE-H) (uuBepcnfi nolltmrlftqtrr{ crr}ra,troB (Bb16opD r{ ((BBrAarroD Ha rrurrax r{); z - ocr-r( (curHaJr ((ocrarroBD Ha rntrHe I{); , - Tt ([ptrMor:i Bbrxog rpurrepa TD,, 4 - A (Hatrpfl]+(eHue B roqr{eA)i5 - Tz(np'IMoIlBbIxoArptrrrepaTz)i a BQranpxxreuueB rorrr(e B);/ - Clr.ranprxreslreBroqr{e
c)i I - T3 (npxnroit BbrxoE rpnrrepa T3); 9 - ocT lnnuepclrc crlr'HaJra <ocrauor>); J0 - nycft (cnrilan.rnycxl); To.rHr.r A, .8, C ooo3Ha.reHu na puc. 2
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puc. 2. 0Jlexrpr.ruecrag l1puHrlr{fi]raJrr,Eafl cxeMa y3Jra yflpaBJIeHIrfl rencrain(rlr

& - ooooHa.reHue oynrrluu tr{ (xoatroqxrrr,rn); 1 - o6ogHa.IeHue 6yIrHI{I{rr }IJIII, O- - uuoepcnr'rti

Br,rxoA;-o-uunepcutrit BxoA; ?-rpr{rrep runall-S; R-BxoAycraHoBlilrs0; s-BxOlIyora.
HOBI(I(B ti l, - CxeMa BaAep)fitltl; A- TOqI{a, Haflprl}fieHue B ItoTopo}i noIiaBaHO tta plrC. t; }[-Alt't-
rarerb rererafifla; P - Pere

CKofi o6cepBaTopItI{, IIOKaBaJI, qTO pe?fiI{M pa60rbl CI4crelIbI. IIpI{ KoropOlI

pe3yJlbrarlr Ha6JrIoAeH[ft uaHau.nrasaJrl{cr, B rIaNIflTr{ BLlquc.]rl{TeJlblroro I{oN'IfI-

Jler(ca r{ Br,rBoAr4JrI{cb r{a rreqarb rlo oKoI'IqaHr,II4 IIa6JlroAerll4fi' IIe Bcerfla rIeJIe-

COO6paBeH, TaH KaH Tpe6yIOTCfl 6O;rrmrte NI&CCI{BLI 11atr4-qTI'I' HeBOBMO]HSII AOC-

ryrr K pesyrrE,rarau r npoqecce-I{a6JrToAeIrI4ft' TaH, ilpv HenpepLIRI'Iofi^pa6ore

cr{creMr,r B reqeHr{e 10 -r s 1976 r. rpe6oBaJrc.fi r'IaccI4B pa3llep0M 700_gqeen

ua,q;u (350 peayttraroB, BpeMfl-Har{orrJlellu-fluH6opMaqul45m), a a1977 r.*-
or{oJro 7200 s.reex naMflrr4 

'(3600 peayJIE,raroB, Bper'rfl rlaxorJlelrrrfl 0'',5),
IIe cqldrafl o6teua, 3aIII4MaeMoIo pa6oqefi ilporpa1vlNlofi (oHo'no 2500 qqee6

naMflrr,r), cyuuapnr,tfi. o6GeM rralrflrrr, IIeo6xoAl,IilIblfi. grln peltrelll{fl 3a[asu

19:t7 t., oraurur", 6onr,ure, qel{ I4llelolqllrfr'cfl B Ttr{IIoBoNI Iioj\InJIeI{ce M-6000'

[pyroft pe]Hr4M pa6orbr cr{cTer\{rrT, c rreqaTLIO pesyJILraTOB rlepes SaAaIIHLIe

npoMelr(yTKr4 BpeMeHr{ B npoqecce rra6JIIOAeHVft, 6r,In saTpyAHeI{ BCJIeACTBI'Ie

neperpeBa ABr4rrareJrrr u 6oir,moro IrBI-Ioca reJrerafirla, pa6oraroqero [JII{reJIb-
rro'e npeltx. Bxnro.Ier.r[e I{ Br,rnJrroqeHl,re reJlerafirla no HorraH[aM BblqI{cJIr{TeJIr'-

HOIO ItOMIIJIeHCa IIe npeAycMorpel{o B ynpaBJIflIOtr{e}I BLITII4CJII4T€JIbHOM ItoMII-

JreHce (yBlt) M-6000.
cuoco6 yrprrrurrry reJrerafitroM, rrpeAJroll{eH}Iltfi B [3] ra ocrosaIIHLlfi Ha

IICITOJI6BOBaIILII4 CneqIIaJIbHOIo tafiltepa, I4MeeT CyrqeCTBeIIIIbIft HeAOCTaTOIt,

a I{MSIIHO: nporpaMMIlOe O6egneqeHl4e CI4CTSMLI HeO6XOAI{MO II3MS}IUT6 TaI{'

rrro6r,r aa I c lt-o ,irUu"" peaJrbHofi rausoprrraqralr 4opMI4poBaJIcfl Hereqararoqrlfi-

cfi 0I{MBOJr, Br(Jrroqarotrlr4fi ABr,rrareJlb reJleTafiua. BoeNIoxrHLI TaKrI{e c6ou s

pa6oraloq,eii lramrane npl'r 1{oMMyraqllu rlenefi ABl4rareJrfl'
Hrame orrr4caH croco6 yrpaB;eHnfl reJleraftrloM, ItoropIlIfi IIe rpe6yer I'rB

rfeHeHrTrr rrporpaMMrroro o6ecneqeHr.rfl cEcTeMLI II yCTpaH.EeT BO3MOE{HOCTb

c6oes VBIt npz xoruuyrarulu qerefi ABI4rareJIfl. BpeueuuSx [I4aIpaMNIa pa-

6Orrr uprzaegeua na plt1. t, Cxelra sJIeHTpI{qeCfia.E npIlHrII'IIIIaJIbIIafl - IIa

pvc..2.
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Puc. 3. Stertrplr.recxar flpr4rrrlr{lr.taJrL]rafl cxeMa yaJra BaAepmnr.r (/{1, n2 ua pr,rc.2).

Bxnroseuue reJrerafirra rrporrBBo[r{Tc,rl tro L(Hrllrlr4arrdBe npoqeccopa,
riorrtloHnquefi crarnanon Br(-H u BEPO-H, Horopbre nr,rpa6arrrnarorcfl nprr
BrifroJrrreHr{r[ KoMar{Ar,r (BbrBoAD. IIpu arou flpor4rcxo[r,rr ocraHoB VB[t (cu. 9,
puc. 1). 9epea rrurepBarr BpeMeurd, parnrrfi BpeNrer{r{ cpa6arr,raauux perre P
(puc.2), Banycxaercrr ABr{rareJrr, relerafiua M. Bpetrrr h (4, puc. 1), neo6-
xoAr{Moe 4nn na6opa o6oporon ABI{rareJreM renerafiua, onpeAeJrflerc.fr cxeMoft
Ba4epffinr{ (nl, pwc. 2). Srentpusecxafl npr{Hrlr4trrdaJrrruafl cxeMa yBJroB Ba-
gepmxu [1, ,\2 npuneAerra rra prac. 3.

LIo aaglrelry {poury r{MryJrr,ca (4, puc. 1), r4e fr: tls,S, Sopurapyerca
rar{nyJlbc Banycna yB}t (10) Id rlpolrcxo4rrr rretrarb cr{MBoJroB. Ecnr npelrerlr.rofi
r{rrrepBaJr Me?fiAy coceArrr4Mu cr4MBoJraMr{ t, (6) lrenrme BpeN{errr4 aa4eprxnra f,
cxerroft [2, neuatu [polloJrmaercfl, B rrporrzBrroM cJryqae fiporzcxoqr4rr ocrar{oByBIt, Br,rnrrorreFu{e ABr4rareJr.E .rereraitna, Barrycn VB}t u ycraHoBna cxeNrbr
R T4CXOIIHOe COCTOflrrr4e.

TaHzu o6paaou, I4Bil{eHerrl4re cxeMbr [poqeccopa yBH M-6000 aanrro.raercs
R ToM, IITO CI4rHaJIii ([yCH) Izt ((oCTaIIOB)) OT I{HOIIOK ynpaBJIOIII4.fI [pOqeCCOpOM
3aIreAeHLr Ha cxeil'Ibr ?IJItr{ (cu. puc. 2) c c}rrrraJraMlr (nycnD rr ((ocraHoB)), Ho-
it'opble or,rpa6atr,rnalorc-rl cxeMofi ynpan.nerrnfl TeJrerafinonr. [epennro.reur{e
'ryn6repon Bl w 82 (cu. puc. 2) npraao4rar cxeMy n rr,rnoBolry Bapuarrry c
rre3aBrrcr,rMbrlr o'r VBIt yfl paB Jrelrr4eu reneraftuom.

flpuuenenze cxeMbl yrlpaBJreHrdfl reJrerafirroM noaBoJrr,rJro par{r4oHaJrbrree
r4crroJrbBoBarrr fiaMflrb yB]t, qro orr{pr,rBaer rrepctreHrr4By IIoAnrrcqeHr,rfi r{
o6pa6orxu eqe qerbrpex Ha[aJroB rzndropuaqrara.

Cxeua co6paua lra r4rr{TerpaJrr,Hr,rx Mr{r{pocxeMax cepulr I{155, r{oHcrpyK-
rr4Brro paaMerqerra Ha I(Byx 6troHax yBI{-BUO-21, BC-301, lr ycncrrrlo pa-
6oraet rra BCT c rrroHn 7977 r.

B aarrroqeuue aBrop 6raro4apz'r H, C. HraHyJrrrrra Ba r{eurrbre BaMeqarrr4fl
npra o 6cyxtAerrrIr4 cTaTr,r4,

25 non6pn 1977 r.
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ATfAEEMUfl. IIAYII CCCP

]43BECT]4fl }TPbIMC}TOtrt ACT POOII 3,I,IqECI{Otr4. OIJC EP I].\ TOP 14 II
Tou LX, 1979 r.

XPOHI1HA

B 1977 r. B ftpbrMcnoft acrpoSnauuecHor,i o6cepnaropr4rd npoxoAl4rrrn co-
BetrIaIrI4.E z Itou6epenqzl{ rro paBJII4qHLTLI HayrII{Lr}{ I{ rIayalHo-rexIII4rIecftIaM
npo6.nelrau. B anpere cocro-frJrocb pa6ouee coBelqaHr{e rro npu]reHeHrrlo KBap-
I{eBoro crer(Jra \t cr4TaJrJra B acrporroN{rdrrecHoL{ upu6opoctpoeHl{r{. B lrae'
r o6cepearoprdr{ npoxoAr.rJra H&yt1116,, ceccurr Cosera no pa4rroacrporrol,r\4l,I.
B teqenr,re uocre4rlefi AeKaAr,r cerrTa6pn aAecrr rrpoBoAr.rJracE, rton(reperrqua
r{oJroA},rx rrccJreAoBarereii nolrer: 14 acrepor,rAoB.

B Horrqe uoa6pn cocroflJrocb coBeruarrze pa6o.refi rpynnr,r no npo6;neue.
<Nlarneruau rr xr4N{rdqecnnfi cocras Co.nrlla rr BBeBA).

CorpygrrzHrz o6cepnaropr{u lpr4rrrrNraJrr,r yqacrr4e n pa6ore ])&BJrrrrrrnrrx co-
neulanrafi, Hou$eperrrlraii, czuroarzyrrron: Horr{epe}rrlul4 rro HocNII4rrecHlINI Jry-
araM B I4pxyrcne, NlerxgynapoArroro crrNrrroBr,ryr\ra <Ctpyrirypa Bce.ueruroft
ra o6paaonarrr4e raJranrnnD (Ta.rrJrr4rr), cooeur,arrr4.rr (SBoJrrourdorrrroe cocloflI{I,Ie'
3Be3A nOSArrr4x CrreHTpallrrr{r,rx H.rIaccoB c rreRyJrflp]rocTfl]ri.I xl,tNluqec{toro co-
craBa)) (Pura), X Bcecoroauofi xou$eperrqiar4 rro llaArroacrpoItorII,II4 (tr4pHyrcn),
coBeulaur,r.a <Cnupa;nr,na.s crpynrypa fa.naH'uaHlr> ([tuen), coBerualrlr.fl no coJt-
ue.rrrofi arTrrBrrocrrr, rrpoxoAlaBrrrero n fly;nxoBe, coBerqalrl4-rr ilo HoopAI4IiaIILrrl
rtcrroJrLBoBalrrr.rr rrrrrporrolroJrbHbrx actporpa$or (t(raer), ll.ncrrylra Acrpoco-
Bera B X,[ocnre r{ Apyrr4x rr&}rq111,,r r.r }rayarHo-oprri}rrdgaI(I4o]rrIn\ NIeponltw:gruft.

B o6cepna'ropldro rla pa3.rrr4rrlrrre cpor{r4 rrprreax{aJrr,.{ corpyArrl{r{r{ coBerclil4x
r,r aapy6exrrrux o6cepna:ropufi, rrllcrlrryroB I{ Apyrizx y.rpexgerrrait A.rra ilpo-
BeAeHr4.rr na6;nro4errrafi, Buno.nnertrltr \r o6cyrr4eurarr coBr,recrl{r,rx pa6or lr ux
p03)JIbT&TOB, Ira CTalr{r4poBr{y I4 r{OlrCyJrE}Tarlrrur, AJr.E O6lrerra oIILITOr'I pa6orr,r.

Pa4 corpy4IrLIHoB o6cepraropllr,I Bl,reBlI{aJIn u aapy6emlthTe crpaHLI B par{-
Iiax llBycTopoFr]rero rr i\'rrrolocTopoHHero coTpyArrr4arecTtsa, AJrs tsbIITOJIIICJII4.E

conrrecrrtr,rx pa6or, r{a coBeqaHl4r{ r{ rio.rlJroI{Br{yNrb]. 13 xrrnape H..l.I. Ctena-
Irfrrr DbreSlnara B lloJrr,my, r o6cepnaroptlro Bpotl;rancnoro ylllrBepcIzTera ,uJrfl
npoAoJrlr{errr4-E coB}recrrrr)rx pa6or uo Sraeranc Cornrqa. B r[enpa.ne s llorr,r.ne
6r,rr A. A. Eorp'ryn, noropr,rfi nprlrrrrJr yqacrl4e B coBexlaurtra no lrantau Co-
Bera (tr4lrrepnocnroc). B. A. ItoToB B reqerlr{e ailpeJrfl IIaxoAIaJICfl n Ctau{opg-
crroN{ yHrzBepclrrere (CIIIA) ro rpI4rJIarleunro /lrx. Bu.nnonca [Jrfl o6cy]I{Ae-
rrr4rr pe3yJrbraroB Ha6JIro4etrzfi ny.uscarlraii Colntla n Itpl,ruy ll n Ctan$op4e.
C. I4. lonacrorr rr B. It. IIponoSr,en yqacrBoBaJrr4 B N{e}r{Aylrapo[I{oN{ colcrlla-
rrr,ru pa60qefi rpynnr,r <tr4alreperrian r{ rrHreprrperalp4s rronEpi4aarIIrLI, BoBIII4I{aIo-
urefi s co;nrre.urofi xpouoc$epe I4 I{olloHe), I{oropoe npoxoAI4Jro n IyrIge (IlIne-
qza). B r.rrone T. C. lartruna Bllealr{a.rra n 11olr,lry Aflfl yqacrl4.fl B cI4NIno-

BrdyN[e <Flecrarllrouaprrbre craArar,{ DBoJrrorlrrrr recHb]x gnoiirrr,tx cl,IcreNI).
H. I{. lllaxoscHa.E B reqeHue AByx rreAeJrr (rzroru,-tztorr,) iraxoglaJlacb s Bettr-
prrr4 no rrJrarry N,rrrolocuoporrrrero corpyllHl4cecrBa anageltr,rft Hayli coItrI4aJII{--

crr4qecr{r4x crpa}I. A. A. Creuarl.aH B aBrycre ysacrBoBarr B rIeE{AyI{apogrrorl
riorr{epeurllru rro *ocrrzsecnrzM Jryqailr, rrpoxoAI4BIrleii n ll.rron4nue (Ro;nraplra)'
B ceurn6pe A. A. Eoapuyn Br,realr{aJr n Bau6epr (rIlPf) na HoTJIoItBI{yN{
A& 42 IVIAC <Baarauo4eficrnrze ilepeNteHublx sBeBA c I4x oI{pyHeHIteNID-
IO. O. IOponcHrzfi n ceutn6pe BbIexaJI ua Ky6y A;r1q npoBeIIelIIIfl coBl,lecrHo c

xy6urrcnulu{ cner{r4aJrl{craMr4 rrJrarroBbrx r,{ccJreAoBalrufi pa4raoza,[yrleHl4fl Coln-
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qa rI IIa6JIIoAeHI4.fl colHesnoro sarMeHl{.fi {2 oHra6pr' A, B. Epyuc TpIIHflJI

yqacrlre n pa6ore XXVIII Honrpecca Merxaynapoguofi acrpoHaBruqec6oft
,iDus.puqr, , Ilpu"u (r{CCP). B onra6pe A. B. Cenepu},Ift u A. A. Boapuyx
,6ur,rg so (Dpauqura Ha orlepe[Hofi Bcrpese IIo BIIearMoc$epuuru I{ccJIeAoBaHI{fiM.

H. B. Creruen1o a oHra6pe yqacrBoBar B coBeqaHl{rl (SBeBAHEre HocM]4rrecKue

Encnepr{Mer{rrn> (LICCP) uo'nunur,r cosera <TlnrepHoclroc>. T4. T'. MOracees 
.

n uon6pe BbIexaJI I{a ABa Mec.fIIIa n Anctparralo A{ff rIpoBeAeHI{.a coBMecrHr'Ix

pa6or,ro 
"r"pt4unr,nefi 

paArrolllrrep{eporuetpuu. B gexa6pe H' B' CtemeuHo

,rrar*u, n'III3efiqapuro IIa Me[{[yuapoAIlyrc xou{epenquro <Ourrz'{ec6l"Ie

TeJIecHorlbr 6y4yrqero>.-- 
B o6cepouropru B sroM roqy 6rrnu: C' Blagzuzpon,-3' TIaauos,a, -A' Ito-

,u", A. Tdros (Bonrapza); E. ftanrurau (Benrpzn)1!._pa1uaun, 3.. ?I{ensa-

uosa, It. Opuqpr.rx, B. IUouatx, X. IIItpo6yur-(fAP);.IO' 3eepxo, 4' 3'i'1,
1.. Mr*o" fLICap); fL lanum,rou, fI. MaxHarnoH (Aacrpa,rrza); A. fa6-
o"r, ia"rri"); [rH. BranHoxc, T. folg, ,(.,[,ayrrc, X. Capg)fieut, (D' Xau-
6r" fbm4); H. ttarrrr4oMflRrr, M. Tzypr.r, tr4. Tyonraner{, C. Ypno (6lzunxu-

uus);'P. Borrna, H{. }tosareBcxufi, C. Ityuurz, .T'-Xy-a (@parrqua); leHaenr'

@pfl; It. JlarepHazcr, fl. Cren{no (IIIneqHa); C. XasHasa (flu-ouuT)' 
--' B onrs6pu ,ri 

"pe*oerlrrorc 
cra?ilrrpoBny n o6cepraropuro upu6rru Y. Ilo-

Booxyy rs NloH"oJrlcxofi Hapognofi Pecuyltuxu.
Ha aaceganzsx V.reuoro coBera o6cepnaropwu aapy6extnblMl{ yqelrblMr{

,6r,rru C[enaIIEJ AoKJIagr,I: X. Cap[meut, <Pa6otrr FlaquOHanr,uoro Oneanu-
qec6oro ll Arnrocsepuoro VnpaBJreHr{fi CIIIA uo .rrporuoBI4poBaHl{rc coJ]Heq-

Hoft a1rr,rBgocrra>;"T. Iou, <Ftotr'qa vpaua>, <06 anonrcqrarz Corgequoft cnc-

TSMLID; C. Hyuuu, <CtatractraqeCnUft aHaJII,t3 COnueqnOfi IpaHyJIflI{I'{I{ B [Byx
o6nacr.sx He[pepbrBrroro crrettTpaD; (O HoHI{eI.ITpI4poBaHl{brx MarHI4r}IbIx rloJIflx

ua Co,;rurtrer>; A.'Torou, <tr4ctopua BoBIIIIKrIoBeHII.E acrpoHoMn'IecHoft o6cepna-

ropl{u " baoo"pugqldxe), <S,rlextpoSorolvlerpl4fl gnofi urrx.. rallafi rI{I{); A. f a6-

puan, <Actpo$llalluecnue ucctefioBaIII{.s s Annlroucxoft ;ra6opar^op-IlIdD.
' B'aaryct" ,roro roga H. C. gepur,rx orKpLIJr HoByIo HoMery 1977)', npu-
HaAJrex(alq,yro x celreficrny Catypua.'B 

o6cepnaropl4pl BaKoHse11 l{ollra}fi 6onr,uroro HopouorpaSa c AI4aMerpoM
o6benrzsa- 50 cu, npoBe4eHbr upo6nr,re na6.nro4eHua.-

B lg77 r. B. A. E{anor, B. M. Itynunuor, JI. C. Jlrc6rnxosrIl. fI. IIer-
poB ycnerrrHo BatrtrI4rI4JII{ HalrAr{Aarcr(I4e A1lccepraquu. ,(oHropcHylo [I{ccepra-
u"', 

#Hr1l 1?l i*"1 ;#5 #; ";'5 ? ft ro Ir a <tr4 a s e crraft Ir p r,ru cx o ft a *p o { ua uue-

cHoft O6CepBaropIuIltD, B Mae C[aH B flerlaTb 59-fi rOu, n gexa6pe - naCrOaq,uft

60-ft rou <7leBecrr,1fi).
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