
ATIAIIEMI,{fl HAYH CCCP

VTSBECTI{fl

opAEHA TPyIIOBO|O I{PACHO|O sHAMEHI4

TPbIMCF(OIZ ACTPOOI{3I{qE CHOIZ

OBCEPBATOPTLVT

TOM LXVIII

IIB AAT E JI [, CTB O <HA VI{ Arr

MOCHBA 1983



PEAAr{rlr{OHHAfl }r OJrJrEfr{fl :

axaAeMrrr( A. E. CEBEPHbIIT (ornercrseusuft pe4arrop),
qren-Kop. AH CCCP A. A. BOflPTIYH
(aaltecrlrrelr, orBercrBerrHoro pegaxropa),

B. X4. MOEUI{EPI4H (ornercmennru:i cenperapr),
raug. Sr.ra.-ruar. rrayn II. n. IOEPOHPABI4H,

aaEA. +r.ra.-Mar. rrayn I,1. l. MOI4CEEB,
(uren-nop. AH CCCP 0. P. MyCTEJIb,I

Aorrop {ua.-rrar. nayx B. E. HIIITOHOB,
Aonrop {r.ra.-uar. uayx B. H. fIPOHOOF,EB,
Aorrop ([lra.-rrar. nayr H. B. CTEIIIEHHO

__ 1705000000-544 -n@ 6ea o5'r'snreutrs @ tr{sgarem,crno <Hayna> f983 r;

vAH 52.3



AItAAElvltlfl HAY}I CCCP

I1T 3 B E C T II fl IT P bI M C H o tr A C T P o (D I4 3 I{ !I E C IT o fT o E C E P B A T o P I4 I1

Toa.r LXVIII, 1983 r.

v,4t( 528.98

TISMEHEHI,IE MAMIUTHbIX TIOJIEfr COXIHETIHbIX.TIflTETI
B CBffBtrI CO BCIIbIMI(AMM

A. H. I(ona;t, H. H. Crenansn

tr4cc.reAyrorca rroJrsprraaqr{onr.rLre ctrexrporpaMilrbr rrfiTerr, rroJryrregrrBre rra ECT-2 ltprru-
oitolto6cepBaroprrrrcnpeuenndrupaapernerr{err1) oxono I,ru2) t-7 ur,rn. trilauepeurae ua-
,rrps?fieErrocrrr Marrrl4TErrrx nolert nsrer-r [poBoAr{Jrocb rro BeeMaHoBcr{o}ry paorqelJreEtrro Bocb-
MIr cleHTpaJlrEux .fiIttltrlri, o6paayrorquxc.E r{a paarrrrx BrJcorax n arlloc{epe Cornqa (or
'60 go 1200 nrvr).

Analua ra6tlo4arerr,Horo l'rarepr.raJra, rroJryqelruoro c npelrenur'ru pa3pemenlreM
,-,1 u, [oraariBaer cJreAylorqee.

1. B r.stnax na6rro4aetcr EecnoJrtrto Br{AoB pactrpeAeJrerrrr.fi r{arrrr4Trroro troJrfi c Br,r-
corot, uo nar'r6oree qacro Bcrpeqaercx raxoe, KorAa r{aKcIrMy}I Hafipff]r{euuocrr.r HaxoArrrc.E
Ea Brrcore 400-600 nu,

2. Bcnr,rrunn coBrraAaror tro! BpeMerrr c poctol,r nons 6mra:re)fiarqrrx nsreu. Iloc;1e
ilctrbrlrHr'I troJre ylrelrbrrlaeTc.E. Hau6orr,rur.re Ir3MeEerrr{fi IroJrfl rrpol4cxoAffT Ira BbrcoTax
h : 400 -:- 600 nr,r.

3. Cpegrre cnopocrrr rrBlreEeErII"I i\rarrl{Tuoro rroJrfl rr-ETerr [epeA BcrIBIrtrIraMIt (I{JIr4 Bo
speiua lrx), IIocJle Bctrbrlrre( r{ B cnonorlnrre flepr.roAbr coorBercrBerrHo paBEr,r: 356 t 75,
*324 + 64 n -48 ! % fclu Anr. h : 400 -+ 600 nru.

Ilo4po6aoe r4Byqenrre lrarul{rrrlrx uoreii rgrer B AByx rpyrrflax Bo BpeMff Bcrrr,r[re1
'6a.n;ra 1 B r,r 2 N c rpeiuenuritu paaperxeHr4er{ L-7 uuru [onaaaJro:

1) nara6orr,nrr.re ilalrenenr.rs rroJrff rrporrcxoA.ElB flApax, pacrroJro)fietnrrx n6rugr nranutt
pa3AeJra rolrprocteft, [pI{ sroM tone ognofi troJrflpuocrr{ ycflJrrdBaercf, a Apyrofi yMeE[,-
IIIAETC'I;

2) no speur Bcrrbrrlrxr,I [pol{cxoAr,IJro cMeqeur{e rryreeofi trrrlnrtu, trptr oroM BeJrr.rqlrga
'cMelrlerrl4fl 6rrra paaluunori ua paarlrrx Bblcorax n aruoc$epe Cotuqa; aro Mo)r(Eo r{sreptrpe-
Tr.rpoBarr, Kar( rrsrrelreErre HaHJroHa rpy6on cr4JroBr,rx rnnraft go BpeMff BctrbrmKt{;

. 3) lrenaercff coorrro[rerre noreli, olpeAeJreHrrrrx tro JrrrE]4gM, Roropbre o6paayrotcx ua
o4nori rry6rne, rlo t4Meror paar{yro rerrleparyplryrc qyBCTB[TeJrbEocrb;

4) rTo leertlauoBcHoMyt paculenJICEl4ro Drrrrccnorr.Hbrx JrflHI{r"r MeTaJrJroB orrpeAeJreEa Ea-
,I1pfE{ellrrocTr, lraruurnoro]nolalno rcm,ImRe, xoTopafi ol{a3aJracb tro BeJlr,rqtrEe TaKoIt ,I(e
r4JrI4 Aail{e Bblrrre, qeM troryqeHHa-fl rro JrrrErr.E}r llorJrolqerrr4fi B trflTHe, EaA I{OTOp[rM AMIT.|CCVTA

pactro,TIaIaJrac!.

VARIATIONS OF THE MAGNETIC FIELDS OF SUNSPOTS RELATED TO
FLARES,byA.N. I{oualandN.N.stepanian.- Thespectrogramsof sunspots obtained
'at the tower telescope BST-2 of the Crimean observatory with polarization analizer have
been examined. We have measured the magnetic fields of sunspots by Zeeman splitting
'of eight spectral lines originated at dilferent depths in the solar atmosphere (from 60 to
1200 km).

The consideration of.the observational data obtained lvith th time resolution showed,
tha L:

1) In sunspots there are several hinds of magnetic field distribution with height, but
mostly the maximum magnetic field strength occurs at the height of 400-600 km.

2) There is time coincidence of the flare appearance with the increase of magnetic
Jield in the adjucent[sunspots. Alter the end of the flare the field decreases. The maximum
.change of the licld occurs at heights /z : 400-600 km.



3) The averagecl rates of sunspot rnagnetic Iicld variations for lz : 400-600 krn ]cvel

before (or during) thc flare, alter the flarc and in the absence of thc flare are 356 -l- 75"

-324 )- 61r and -,48 )'23 Gs'h-1, correspondingly.

The cletai1e,1 study of the magnotic field of t\\,o sunspot gl'onps during the llares of

importance {B ancl 2N tith time rcsolution t-7 min permits us to conclude, that:

1) The most pronouncerl lielrl valiations take place in Lhe umbrae rvhich are tocated

on both si4cs of the line clpolarities rcversal and their magnetic fields evolvc in oppositc

directions: one polarity is incrcasing t'hile the other is tlecreasing'

2) The clisplacement of the neutral iine occured during the flare. Its value variecl

with the height of solar atmosphere. It may be interpretcd as a change of thc forcc tubes

inclination during the flare.
3) The relationships betrveen the strengths of field changc, rvhich t'erc determincd by

lines, originatecl at the same depth but rlith ilillerent temperature scnsitivities'
4) By Zeeman splittingof the metal emission lines the magnetic lield is the -.ame or'

even stronger than that derivcd by the absorption Iines in the sunspot bclorv the emission '

tr4s MHoro.rucJreHHr,rx Ha6flroAeHnfr cre4yet, qro rlarHl{T}Ioe rroJre llrpaer
agrrrBHylo poJlr, B o6paaonanul{ BcrI},IIreH.Erqe s 1939 r.,flmr.ronauel;nu [1]
EaIrreJI SaBr4Cr.rI{OCTb I{e}I{Ay clo}nrrocTblo rfarHI4TIrOrO IIOJr.fl B rpyntraX ILflTeH

r4 qacroroft Bcrrbrrrreg. Sarerr reclra-fl cBflBb BclrhllileH co crpyl{rypoit MarHI4T-

Horo rroJr.fl aHTr4BHoft o6lacrlt, a raxEte I{B}IeHeHrr.g t\,IarHI{THbIx rIoJIefi, cB.flBaH-

Hbre co BSII6III1HaMI,I , 6r;.tu o6uapyxieur,r A. B. Cenepnr,ru [2], nprn Ha6IIoAe-
Hr4flx c I,raIHLIroIpa$Olt. tr4cc"neAoBaHl4.fl LISMeHeHIlft IIpo[OJIbHoft I{ iloilepeqnofi
CocTaBJrflrotrIux Mar.HrrTHoro IroJrfl B ar(Tl4BIlblx O6naCmx, B r(oTopllx Ha6IIO-

AaJrr{cb 6ort,ruue Bcrlblrlrftrl, 6r,rlra nponeAeHll B t3-5].
Br,rn raxme Br,rrroJrrrelrpflApa6or c rleJrbro IrByrIeHI4.s rrBMeHeHIlfi MarHrITlIbIx

noJrefr r.rrreu co BpeMeHelr, r{ oTr,r IaBil{eHeHI4.a coflocraBJr.rllrrlcb c BcnlrmeqHofi
a1rrrBHocrbru [6-8]. O[naro B oqH],rx cJlyrlafix rorrHocrb ltar{eperrzfi 6lrna ne-

AOCTaTOrrHa, B Apyr.rlx 6r,tnO unOXOe DpeN,IeHH6e paBpeUeHI,Ie, TaI( .tTO IISBOS-

Mo}ITHo TIeTHo oTAeJII{Tb I4SMEHEHI4fl MAIHI{THbIX IIOJIEfi, CB-fl3AIIEI,IE CO BCI]bIIII-

Hatr{rr, oT aBoJrIorIr{oHHr;rx r,rBil,reHeHI{I,i r[arHrrTHoro rIoJr.fi. IIpoarlaJrIrBIrpoBaB
rrMeronlrrec.fi Ha6JrIO[areIr,HLIe [aHI.IbIe, Pact [9] npllxoAr,rT I{ BbIBoAy, qTO CIto-
poCTL I{Br,reHeHI{r{ },raIHI{THbrx IIoJreft IIfITeH He pa3Jrl{tlaeTc.s [pI{ BCIIbIIITKaX

I4 B oTcyTCTBr4e BcIIbIIITeI(, aa [CHJIroseEI,IeM 60flblIrl{x npoTorrHblx BCIIEITeH.

Tar, n [10] llafileuo, qro IIaIHIarHbIe nOJI-fl B O6raotn, Horopa-fl [aJIa nporoH-
Hyro Bcrrbrlrxy 7.08 7972r., ocJra6eBaJrrr B reqeHl4e 1,5 u uocne Haqa.rra BcrIbIUr-

Kr4 co CHopocTbro, rrpeBbrrrrarcrqefi u3r[eHeHI4.E IIOJIeft B II.sTI{ax 6ea sCubIlrieH.
B t11] orMeqeno yMeHr,rrreHrle lraflp.E?r(euHocrr{ }IarHI4TI{oro rIoJLfl rLEreH

-300 lc/.r uocne nporoHr{oft Bcrrr,rrrrnr,r 4.07 1"974 r. yBerlaseHr{e rrarnlrrHofr
DHeprlrr4 B ar(TrrBl-rofr o6,nacrra [epeA 6onr,urr,rltra Bcrlbllrrnar{rr r{ yMeHr,IxeHI{e

rrocJre Hiix 6brrr,r o6uapyrrrenbr paHee [1r] upu uayqeHzu r(apr MarHI{THoro TIoJLE

ar(rr{BHr,rx o6.nacrefi .

t{ro6u orAeJrrrrE, aBoJrrorlrroHubre rra}reHeul{.fl MarHI{THbIx troJIefi rI.rITeI{ or
llauenerurft, cB.EBalrHLrx c He6oilblrl{i\{r4 BcrlblrtrKa}Itr Hy)rtHbI r{3uepeul,lf r,Iar-
Hr{Trrbrx rroJrefi c alacroroft He MeHee oAHoro r{3r{eperll4fl B 'rac [9]. Bo scex
paccMoTpeHHljrx rrcoJreAoBaHr4rrx ranlHe He paBAeJI.EJIr{cb rl-flTI{a? 6.nuaHr.re

I( BCIIbIIIIHe I{ yAaJIeHHLIe OT Hee.
B tlzl 11ayu 6r,rfl0 rrayqeuo r{B}rerreHr{e MarHI{TrIbrx uoler,l rIEreH Ea AByx

ypoBrrflx B arMocsepe Co.nuqa B cB.flBr.r c paBBI4TIreM ar(TrrBrrhlx o6.nacteft: uo-
.EBJreIIrreM II pOCTOM IIflTeH, BoSrrrrltHoBerrr4eM ycoB r{ BLI6pocoB ll acur,lrne'rnoft
agTr{BHocry,ro. Cratr.rc'ulqecxrr 6rrno uonyueHo, trro rrepetr Bcrlbllrrnofi B rl-srHax,
6nlraxux HMecry BoBHI4KHoBeHI4.rI BcrrBIl[I{I4, paaHocrt LII : H"- Hn pacrer?
a rrooJre B0ubrrxHr{ yMe}rbrxaeTc.E r4 cTaHoBI4TC.fI oTpI4qaTeJIbHofi, a SaTe}r npI4rII{-
MaeT rrpelr{Hee BHaqeHue. H, w Hr, - Hanp.qt+tellEocTll MaIIII4TI{oIo IIoJI.tr, orr-
peAeJreHlrr,rerlo Jrl{Hr4.fl}r X61,02,72 Ca I, o6paayrorqefica rla BErcore -1200 Hu,
u 1,6136,99 Fe I, o6paayrcqefic.E Ha BrICore -200 HM. tr4sMeFIeHILfI IrarHI{rHbIx
rroJreft 6onee suaqrareJrbHr,r Ha BepxHeil{ ypoBHe. flatua, AaJrer(I4e or BcrrbIIrInI4,
rte IIOI(aSLIBa()T TaHI{X lralteUerrrafi.
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Tax xaH u [{2,l uaruepeurlfl r{arrrr4rr:nrx nonefi ilEreH rlpoBoAl{rrr{ct 2-4 paaa
B Ael.rb r4 ToJrblto B AByx Jrr,rHr,rflx, Mbr perrr{Jrr{ [poAoJr?nrrTb HarraTbre r4ccJreloBa-
HI4.fl c 60rLrxIu\,I paBperxeHraeM rro IlrJcore r{ Iro BpeueHrr.

Ha6.nro4arenr,ur,rii MaTepr{arr

,I(ra usuepeHrlfl MarHr4rur,rx noreft 6rtru nu6paqu B nyyuit, o6pasyro-
rqrrxc.rr ua paeuor? rry6rnne n autoc(tepe Co.nnrla (or 60 uo 1200 nlr), a rar(Ete
c paauoft rryBcrBl{reJrbHocrr,Io K rer{ileparype. Cuucox ;nuur.rfi I{ r.rx xaparre-
prdcrr{r{rl npr{BeAeHr,r s ra6r. I (}, - [JrI,IIra BOJIH],I, AretrIe]Ir, gX', - BeJrI,IqrrHa

I\{arHr{THoro pactrlerJrer{I4 n,, I6 - I{Irre}Icr{B}Iocrb JrI{HI{I{ B HeBoBMyufeuuoft

{oroc{epe, 1,, - uurencrlBlrocTb JTLIHI,IIT B rlflrHe? /z - sbrcora o6paaonauraa

Ta6nuqa I

I
2

4
5
t)
7
8

6102,72
6108,15
6111,05
61.19,54
6128,99
6136,99
6141,72
6151 ,63

CaI
NiI
Ni I
VI
NiI
FeI
Ba II
FeI

74
40,4
46,6
4l ,6
56,5
75,3
41,4
69,2

I
fl
2
1.

L
D

7
4

25
8
0
8
2
4

L2
6

1200
400

60
400
t20
200
630
290

;ruur,rr). Brrcorrr o6paaonauns. nvr;ufr- B trflrHe otrpe4eJlelrbl Ilo [13]. flre nu-
ulrr (reprafl r( Tperb.fl) ffirarorca trpocrbrMrr rprrrlJreraMtr, ocraJrbrrbre uMercT
cJrorr(Eyro HapruHy pacqerrJreEtr.fl B MarHrlrHoM rloJre. Tpu nunuu (uepnaa,
qeTBepra.s, ceABMaE) SaMerHo yclIJrlrBalorc.fi B tr.ETHe, r. o. rlyBcrBureilbHbr
r( rraMeEeurrro reMrreparyprr. Oco6eEHo qyBcrBrare.rrruoft K uBMeEeHrrIo reMtre-
paryphr .EBrr.serc.E lrvnnfi. BaEaAr,IE l\6779,54 A (uetneptax). O4ua lrvnfr'fi.
(rperrr), ?\6771r05 Ni I, ocna6eBaer B trsrrre. Tlureucltsuocrr ocraJrblrblx Jrtr-
iuft cna6o ualreunercfi rlplt uepexo4e or Sotoc{eprr H, rlflrny. Ta:um o6paaolt,
uo er,r6pauubrM JII(Hu.fiM Mbr Mo?r(eM troryrlurr pactrpeAeJleutre MarHrrrlroro troJr.E

rrffret c Bbrcorof, or Eulnntrx cJroeB Soroc{eprr' (60 xu) ao xpoMoc{epbr
(1200 xrrr), a rax)r(e trollbrrarbc.ff paa4eJrtrTt, Bbrcorubre u reMneparypurre a{-
Senrrr ualreuesuft Marrrtrrrrux uonefi.- 

Ha6nro4eutr.fi trpoBogtrJrtrcb Ha 6arueuHoM reJlecnorre ECT-2' Kprrucnoft
acrpo{uaruecxoft o6cepraroprar. CuentporpaMMbr tr.ffrer c trpIrMeHeHtreM rlo'
Jr.flprlBaqtroHEoft otrTr,rKz trOilyqeHbr B qerBeproM trop.fiAfie 4u{panqzoHHoro
cnenrporpa$a c 4ucuepcfrefr. 0)37 A/rttrrr. Ogfonpertreulro Ha trJracrznre (unen-
me) roflyqailc.fl yrlacrolt AJTITH sonn 1,6102-6153 A.

Mrr anaruaupyeM ua6rrogatelssuft uateprraJr, troJlyqenubrfi uasuua.E
c 1,972 r. Oco6euuo no4po6nrre na6rro4eurr.E Marur4rrrrrx nonefi BbrtroJruerrbr

Ail.s 6ommoro r{oMrrlrexca rrfirelr, ua6rroganruerocfi B Mae-uloue 1980 r. uo
trporpaMr\fe ICM. IlonspuaaquoEnbre crrexrporpaMMbr Bcex rrfiTerr noMtrJlerca
troryqaJrucb o trIrrepBaJroM oxoJro t .r s re.renue 8-10 q e]r(eArreBuo. Jlerou
i.981 r. trpoBe4errbr na6nrogeuu.E Marurirrrlbrx uonefr rrfirerr Bo BpeM.E Bctrbrmen.
CnenrporpaMMbr lroJlyqaJrucb c rrnrepBaJlov L-7 MI{H Fa trpor.fl}r(eEuu r,cefr.
BCtrbIIIII(E;

?Iauepeuun lr peByrrbrarhr

?Iauepeuua Marrlurrlbrx uoreft Ir.ffreu rrpoBoguJrucb Ea 4nyx upz6opax:
<Mhp-l2> r,r Acxopenop[. B o6oux cflyqa.Ex BbrrloJrrsJrocr, BtrByaJrbuoe. EaBe-

Ieuue nurra upz6opa Ha.o-r(oMtroneETbr pacqerlJrelrubrx B crlerTpe uhrna ilwsufr.
Ha AByx coce[Erx rroJrocaax ctrenTpa c uportrBotroroxtnoft uoaapuaaqueft.
Paauocrb arrx orcqeroB BareM rrepeBoAuJraob B Earrp.sfi(eul{ocrb MarlrffTuor.o
troJr.fl B rayccax uo EBBecrEofi {oprvryue

gu2.llto | '+
J\li

rtlrl A,A S.neivresr Ifi h, Hvr



Cpe4uxr HBaAparr4rrecHag ouu6xa oAlroro trBMeperufi Marr{urroro troJIfl
rrMeer Braseru.fl or 50 lo 100 Ic B aaBucl4Mocrr[ or peanocru ;l.nnilv. (coor:no-
rtreuu.E ee ury6unu tr rroJrymrprurr) r BeJrtrqunbl Maruurrroro pacrqerlJrelrr{ff.
IIpn orpe4eJreuuu rralp.Exerrrocrtr MarEuruoro rroJrff, ycpeArerrnoft uo ne-
cr(oJrbntrM trumurfrMt o6paayroquMc.s rra 6rusrux Bbrcorax (o uerr,r 6yger cxa-
aano urxe), omz6xa Boapacraer lo 150 fc.

,{ux rcex uayqeurbrx tr.Ereu no AaEErIM AJrfi Bcex BocbME nur-r,fr. 6ntnv
rrocrpoeEbr rpa{r.rnr, tronaabrBaroque xoA Iratrp.s}fierruocru MarErrrHoro rrorr.ff
c BbrcoTofi. Sror xo4 lroJrg c Bbrcorofi or(a3aJrc.s paSHBrM Ar.E pasEbrx rrffTeE.
Ha puc.i t npegcranneubr rtrflrlsHbre nptrMepbr pactrpeAeJreEr{.t rrafip.E?neurrocrtr
MarrtrTEoro troJrfl c srrcorofi. B raccneAosaglrbrx HaMu trgrrrax Eatr6oilee qacro
Borperraercfi pactrpeAeJreuffe rloJrfi c MarcrrMaJlrrofi narpxmerrrocrbro Ha BBr-

corax 400-600 nn.
Paccuorpuu coornortrerr{e MarHI{TEbrx uorefi, uaMepeuubrx tro Jrr{rrtrflM,

paa6rrrru rrotrapno Ea cJreAyloque rpyrlnbr: l) rrunum o6paayrorcx rrpuMepro
ua o4uoft Bbrcore tr rrMeror oAlrrrar(oByro reMtreparypnyro qyBoTBureJrbuocrb
(nuuuu 6 z B); 2) rnnrz. o6paayroroa Ha paBlrbrx Bbrcorax, Eo trx reMtreparyp-
Eafl qyBcrBr{reJrbuocrb oAulranoBa (trunnn 2 u 6);

,? /r2 fc

3) nruzz o6paayrorcr ra
ognoft Bbrcore, Eo trMeror paa-
Eyro reMtreparyprryrc rIyBcrBE-
re;rbEocrb (.ruruu 2 n 4).

Ha puc. 2 rpe4otanuenrr
coorHomeEufl MarEurEbrx tro-
nefi tr.ETeH, troryqeuubre u B

uauepeuuft arux nunuft. lla
rpa{zxor ,BtrArro, uro: 1) ua-
Mepeurrbre tro JruHI(ffM 6 u 8
MarEuTEbIe troJIE trpaRTUxIecHI,r
oAurramoBbr; 2) foupeaeJreEubre
rro 4rruutr 2 uarnurar,re troJrfl
B OCIIOBEOM BbIIIIE HA -5OO TC,
qeM tro Jrfrr'frfr.G Arg u.ETeH c
rro6brMu Eatrpfirr(eEEooT.EME.
3ro csuAereJrbcrByer o raz6o-
neo sacroft BcrpeqaeMocrrr pac-
trpeAeJreEuE troJr.E B tr.ETrrax c

Puc, l. flpurvrepn uar6olee .racto
BoTpeqaroqerocf pactrpeAeJreEtrE
MaTEtrTEOTO rrOJrE C BETCOTOE B r,I3y-
qeEsErx trgTEax

Pruc. 2, Coorsomenrs MarEr{TEbIx
nbrefi urreu, rrBMepeEEhIx tro paa-
EbIM JIITEI{flM

/000 h, KM
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Pnc. 3. llsMeuerue co Bpe-
MEEEM MAIEIITIIOIO trOJIE
[rrres Ea rpex ypoBErlx
B ItoMTrJreRce rpytr[ IIgreE
24.05 L980 r. u ero coro-
CTABJIEEUE CO BCIIbIMI(AMII

Toqrfi - nr.rxrtrfi VPoBeHs,
r{pecrr{Hrr - cpeArmft, xPYx-
nu - repxuufi. MoMenrr,r
BCIIbIIIIEH OTMCqCHbI CTPEJI'

fiaMIr Ha ocr,r a6cqlrcc. Ilono-
,I(EHI,Ifi YSJIOB BCIIbIIIICI( H HE-

ceubl IIITpI4XoBHoft ua aaPr'I-

coBfiax rpyrrrr nsren. IIIIS-
paMr4 o6oggaqeglr lrccJieAye-

M6re EApa rI.EreH. 3Ha'roH P c
qu$poit o6oaua.raer HoMeP

.E[pa,': It XOToPOMY OTIIoCfiTcE

I'AMEPEHIIE

4 /0rf6

Z

UT,,

MaKcrrMyMoM Ha Blrcore 400-600 fiM; 3) r{BMepeHHbre rro JrzEtr.Ev2m4may
rrzrrrbre rroJrfi B rr.srHax c IIallp.smeEHocrr.ro < 3000 Ic paalzuarorcfi, B oc-
EoBHoM He crrJrbuo. flpu H > 3000 Ic uo.snrseTc.fl BuaqureJrbuoe qrrcJro
Ir.flTerr, B KoTopbrx troJre, usMeperrEoe Iro JrrrHtrI{ 4, 6olee qyBcTBuTeilbEoft K
TeMrreparype, cyqecrBenEo 6oilbrtre, qeM tro Jrr4urrrr 2. It arouy rpa{rary rrrrr
BepHeMc.fi tro3Arree.

9to6rr yMeubmr{Tr, BJrrr.rlurre oruu6ox B olpeAeJreurru Bbrcor o6pasosarnr
xz:atrfr. trpu uByqerl4r{ u SMerreur,rft uarnursbrx rroJreft Ir.flTerr co BpeMerreM, Mbr
paBAeJIrrM llfrr.raul Ea rpl4 rpylrrbl B BaBucr{Mocrr{ or Bblcorbr ux o6paeonarrzfl:
sumnufl ypoBerrb (h:60 --300 rw), cpeAHr4ft yporenr (h:400 -:- 630 nrrr)
u BepxEr,rfi ypoBenb (h : 1200 xrrr). Ilo.rra rraMepfiJrucb ro BceM ntfrrevtfrv.l Ba-
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TeM 6paraob OpeAH.flff HatrpflIfleIIEOCrb MaIIIuTHOTO trOJIE IIO JItrEUfiM AaHEofi
rpylrrbr. HaupameuUooTb troJIfi IIa HI4E(HenI ypOBHe OtrpeAeJI.sJIaCb lto rIeTbIpeM

ia:e.usw (3, 5, 6, 8), ua cpeArreM - tro rpeM IrvHufrM (2, 4, 7)z Ira BepxHeM -
uo o4uoi.

TlsMenesus MarIrETHoro uoJIfi co BpeMeHeM Ea arrilx rpex ypoBHsx 6nutu
corrocraBJreubr co BotrbrruKaMrr. Ha pvc. 3-6 npe4craBJreErr peayJrbrarbr I43Me-

penuft AJr.rr EecxoJrbnux rpyntr rI.EreH. B nepxneft qacrl{ ptrcyuna [aEbr sapu-
CoBItr{ IIflTeE, qu{painu oTMeqeHbI I4ccJIeAyeMLIe pa3peabl, a Tal(ffie HaHeceHBI

troJro)fierur BcrIbIIneH no ua6nro4eul{.sM Ea }tf-t z t(I-2.
}Is aHailusa uayqeuuoro Marepr(aJla Molnuo cAeJrarb BbrBoA: Bcrrbrllrfitr

CoBtraAarOT tro BpeMeHIuI c pocroM nol.g 6,ruelep(atqtrX II.flreH. 9arqe sCerO

Ma(cr{MaJrbnrrfi poct troJLfI trpol4cxoAur Ha cpeAHeM ypoBEe. Iloc.ne BctrbImfiE
troJre yMerrbrrraerc.fi. flstna s roft.E(e rpyfltre, y[aJrer{E6re or BctrbrttrHur, rtlrr.
IrfiTHa coce[Hr,rx rpyn[ B DTo BpeMfl Ire [oItaBbIBalot rr3Mer{eRraft uol.a, fiIl]4 !rB-
MeHeEu.E uueror 4pyroft xapaxrep.

Oqeuulr peaJrrJuocrb ualregenuft Marlrr{TEbrx uoneft B cB.ffBrr co BctrbrltrfiaMl[
u ux orJrusue or EBoJrloqtroElrbrx uar4eueguft MarlrtrTtrbrx ro,refi lmen. ,{,;rr
Bcex Eartrtrx ua6uro4euraft lrrr oupeAeJrr{Jru cxopocrb trBMeuelrr.fi MarHrrruoro
:r'o;as L,H fc/u nepeg BcrrbIItrHaMIr (no nperrnn acnrruen), trocJle rru'x fi Arl.fl rre-
prlo4oB 6ea rcunmem. Ha puc.7 peayJrrrarbl raxux otrpeAeJlelrufi npe4ctanne-
rrbr B BuAe rtrcrorpaMM, rra Koroptrx orJroEteuo qucJro cryqaeB (e upoqeurax)
gJr.E r(alr(Aolo Buaqeuu-fl L,H Ltts DrI4x rpex EErepBaJIoB r1a IIulfiHeM, CpeAIIeM

Ta6ru4a 2

II nrrrlraft
Cpegnrafi
Bepxuuft

165+49
356+75
291+56

-198+39
-324+64
-340+61

-38+15
-48+23
-40+te

tr BepxEeM ypoBH.sx n aruoc{epe Connqa. B ra6n. 2 upllnegenbr cpeArrl{e aua-
qenn-s A11 (lc/.r). ItaH nu4no r.ra pr4c. 7 m ra6r. 2, n nepnog Bctrr,rltren ua6lrc-
Aaerc.fr pocr rloJr.fi co cpe4uefi cKopocrblo HecRoJrbRo cor raycc B IIac' a trocJre
BcrrblrrrKrr yMeHbmeHr4e rroJr.fl rrpoucxoAtrT co cHopocrblo roro }I(e rlopfl[Ka.
Hau6onr,mue fiBMerrenl4f rlpor{cxoA.ET Ha cpeAEeM ypoBl{e, nau6olr,mafl' \u'c-
trepctr.E auasenuft Af1 ua6rroAaercfl AJr.rI treptro4a rlepeA BcrlbrltrKoft. B ue-
pzo4 6ea Bcrlbrmen cnopocrb I4BMerreHI{.a trorr.a onoJlo 50 lc/s, qro coorBer-
crrye:r rafi4eunoft u 1741 cpegneft cnopocru raMeneHr{.firroJr.E B tr.Errrax. Orpu-
qareJrbnoo BHaseHEe, BoBMoE{Ho, o6r-scnsercfl yxyAlueuueM Haqecrra zao6pa-
E(elltrft, trpEBoAffqlru r {urtlrBl{ErM yMeIlbItreEI(.EM noJI.tI or yrpa r( rroJryAHro
(6onruzncrro na6rro4euuft upoeo4lrJrocb B rrepBylo uononzny 4ux).

Tanulr o6paaou, lrs ra6r. 2 sugwo, qro rrBMeHeHIa.fl MarHI4TEbrx tloJreft
B lreprroA BcrrbrrtrHr{ r4 rrocJle lree cyrqecTBeHrro ilpeBocxoAffT IIBMeIIeHI{-fl B CIIO-

Hoftsr,rft trepr4oA paaBrrrrr-fl rpyrrnbl rLrIreH.
Ananus Eamr{x Ha6firo4euuft raxxte rror(aBaJr, qro Brraql4TeJrbHr,Ie r{aMeIleHrI.E

MarHr{Tubrx rroJreft fr.flTerr npor4cxo4flT B Teseur4e rte6orbulrx u}rrepBaJroB Bpe-
MeIr[, trop.fiAHa qaca rr MeHbIIre. floarolty cJIeAyeT eqe 6onee yryqltrtrrr, Bpe-
MeuuSe pagpellreEue, ur:o6u [oJryrlldrE, 6oree no4po6nyro Raprl4lry raguenenrft
MAIIIIITIIOIO IIOJIfi B CBfi"B'I CO BCIIbIItrI(AMI{.

Peayarrattr uanrepenufi Mat'HIrrHtrx nonefi frflTerr
c BT,ICOAIIM npeneuuriru pa3pelrreEEeM Bo Bpe]IrI BeubIIrIeB

Jlerou t9Bt r. Mbr rIpoBeJrI4 pr4 na6nro4enzft ltarunturrx uoneft
BpeMfl BCrrbImeH c nperteunsrM paspelrreHvett. 1"-7 ltun. l,;ra geyx
floryqeHr,I IIa6JIIoAeIIufl c car\foro HaqaJIa, ou:l4 6tt:.tru I4SyqeHbr EaMI4

oqepeAr,.
Bcurrmna 6arna 18 23.07 1981 r. Bcnr,rruxa Haqarracb n 7ht0m,

8

II}ITEII BO

BCIIbIIIIEK
B rrepByro

AOCTI{IJIA

YpoBeHr, IIepeE Bcfibrltr]iofi Ilocre Bcnr,rmHu EeB BcrblIIr(I,I
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Pllc.8. llaMesenug Marnr4Tubrx uoreft s rpynue nnrerr Bo BpeMf Bctrblrurla 6arua'lB
23.07 1981 r.
B cxo6rax -lrrolrepa rl4Huit, rro r{oropllM onpegeJrrJlocb no,re (corlacno ra6l. 1)t

MaHcr4MyMa B 7h20^, BaKoIlsI4JIaCr, s -Bhl5tUT. Ha6lIoAeHI4.rI MaIHIITHrIX
noreft rr.flTeu rraqarr,r uepea 10 Murr rocre HaqaJIa BCrIbItrrItIa.

Pesynr,raru rnauepenrzfi Marlrlrrln;rx nonefi rr.areu Bo Bpel\{.fl BCIIbIItrHLT npe[-
craBJrellbr Ha plrc. B. B nepxuefi vaclv plIcyHfia npIIBeAeEa BapllcoBr(a lpyntrbl
IrETeH, OTI'reqeEI,I 14CCJIenyellbIe rnpa, IxTpI4xoBI{ofi saneceno troJIorI{entre

yBJroB Bcrrbrrrlr{r4. Hau6oree flpr{rre yBJrr,l Bcrlbrlrrra 6nr.irra pacIIoJIo}r{eEH s6ilu-
Br,r .sppa 2. Eee AeraJrI,HoIo cpaBIIeTlI4rI C paBBI,lrI4eM BcIIbImxII MbI IIOKa Ee

6yleru paccMarprrRarr, rtone6aur.fl MarHr.trlloro rIoJI.fl, r(oropr,Ie xopomo BraAHbr
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B HeHoTopLIX flApax, a paCCMOTpI{M HapTI4IIy LISIIeHeII[fl MaIHI4TIIOTO IIOJIfi
B r{eJroM.

fl4pa { w2uvetw N-uonapuocrb,.rrApa 3 n4- S-nonxpuocrr.
B a4pe 1:ronrxo 4nR.ru.rur,rr,i, o6paayroqrlxcfl r{a clleAHeM ypoBrre, na6nro-

[aerc-rl rle6onrruoit pocr rloJrfi B reseHue Bcrr6rrrrnrr. I-Iar.r6onsrur,re r{Buenerrr4fi
MarHrrrHoro rroJrfl rrporrrcxoAr,lJrr{ B flAIle 2, a6luzn HoTopoto HaxoAr4Jrc.E caMbrfi
rpnraft yaeJr Bclbrrrrxrr; rroJre pacrer Ha Bcex ypoBH.rrx, no nar.r6otsrulrfi pocr
troJr.rI BELEBJr.Eerc-fl rro Jrr{Hrlflr,r 2, 4 w 7 . B x4pe 3 uporncxoqrrr yMeHbrrreur4e rroJrfl,
I{oropoe rax}He 6onee nrrpaifieuo B Jrr,rHr4.rrx lt u 7 . B .a4pe 4 uaupnx,ieHHocrb
MaIHI{THOTO lIOJrfl BO BpeUrI BCttbIrrIRrl rlpaHTr.rqecxr{ He rlaMerrfieTc.E: c.rra6oe
yl{eHbrrreur4e rroJr.rl B Jrr{Hr{flx 5, 6, B.

Taxnu o6pasolr, nau6onr,rurae r{atrferreHrl-fi rloJr-rr npo] cxo4r,rJrlr B flAIlax,
pacnoJroxeHnr,rx s6rr,rsu Jrr4Hr,rr.r paBAerra [oJrrrpuocrefi (x4pa 2 u 3), [pr{ DroM
uo;re N-no;rgllHocrr{ ycrrJrr{BaJrocb, a rroJre S-uo,nnpnocrr{ yMeEE,[ranocr,. Eru
r{B}rerrerrr{fl rroJr.E coorBercrByror peayrrbrarail{, rofiyqenusrM s [15] .

Ounoft lra oco6euuocreft a4pa 4 nsrnercfi orpoN{}ra.E paarrocrb rrarrp.rr}r{eH-
Hocrefi r{arFrr4THoro rroJr.rr, orpeAeJreHHofo rro Jlr,rr{r{flM 4 u 2, [ocrr4rarorqafl
1700 fc. B gpyrnx.flApax aroft rpyunbr paaHocrr, LH : H4 - Hr6srrra onorro
300-1000 lc. 3S{enr yBerr,rqeulrfl paaHocrrr Alf s u.flruax, Ha Horopr,rx pac-
rroJraraJracb DMr{ccrtfl BcrrbrrrreH, na6nro4anca EaMr{ A[.rr pfiAa BcnrrrtreK. 'I'aH,
27.06 1980 r. e cnoHoftur,rft uepno4 paaBlrrrrfi rpyrrrbr rr-flreH uplr ua6rro4e-
Hr4.trx c 5 go tShUT (ruecrr narreperrur,i tr{arHr rrrr,rx uorefi) LH : Ho - H,
rraN{eHfirracE, ot 300 go 500 Iic, a ro Bpelrfl BcrrbrrtrRrr t B 4ocrur.na auaseuuft
1000-1200 lc.

Br,rrue rfbr yxte roBopr4Jrr{, rrro B [flTHax c ]raflp.rl;{teuHocrbro rto.tt.fl 6orE,rxe
3000 fc JruHu-a 4, 6otee qyBcrBurerr,Ha.fl K reNrneparype, qarqe uomaabrBaer
6onee nnrcoxoe BHaseEue r{arrpfl}nerruocrrr rroJr.fl (clr. prac. 2). I-Ia aroNr }fte pmc.2
HpecTr4xaMr{ HarreceHbr LIBN{epenr4.rl MarHr4Tr{brx no;reft [-rITeH, orEoc.rlrr{rrec.rI
x MoMeHTaM nclbrrtrefi. Ilpanrrauecnr{ BCe oHrr traxoA.rrrcfi s o6Jrac'rrl H4> ]f 2,

.TaH HaH Jrr{Hr{rI 1*ycu.l.ur,aer.c.E B rr.flTr{e, r.e. o6paayerc.rr B 6o,uee xono4ur,rx
oJreMeHTaxr To pocT lroJr-rr B ueft no cpaBrreHrrro c ntr.:uuefr.2 cantgetent crByer
.o pocre Marurrrr{oro rroroKa or xoJroArrbrx lrJreMeuroB. Taxoft pocr Mo}r(er nporrc-
XOAI{TE, 3a CqeT yBeJII{qeHLIfI OTIIOCI{TOJIE'IIOIO qI,ICJIa XoJIOAHI;IX AJIOMOIITOB I{JII{
3A CTIET IIOBbIIIIEIII4,E B HI,IX NIATHIITHOTO IIOJI,E.

Bcur,rurxa 6arla 2N 12.08 19Bl r. B 5h30m lraqarr rrprrarE, {,nonxy.rr,
B 6h20rr - 6h30n Bcrrr,rrrxa AocrrrrJra N{ancrrMa"rrbrroft apxocrlr u x 7h UT npan-
Tr4qecKrt BaHoHql{Jracb. I4alrepenr,rr r,IarHrrrrrr;rx noneft fI-rITeH HaaIarLr B

l,tt{!,rn UT. Hau6onee apnr.rft yBeJI Bclbrirrxlr 6r,rr pacrloJromen N{e}r{Ay .rrApa\,Ir4
4 u 5 (puc.9), a s MoMelrr r{ancr{r{yMa fipKocrrl ar{r4cclrfl qacrrdrrFro BaJrrrBaJra
ngpo 1t. FIgpo 4 6rr,uo N-no.rrflplrocrr{, n4po 5 S-no,rapuocrr. B npoue}r{yrr(e
Melr{[y .E4pailrr.r 4 w 5 rrone er{e EBa paaa r{errflr]o BHaH: r( fiApy 4 uplrur,rxano
uone S-uon.rrpHocTrr (P4a), Barer{ rtrJro no"ue N-uo.rrflpr{ocrr4, r. e. ca,urrft xp-
Hr.rfi yeer Bcrrbrrrrnr{ pacrloJrararcs n o6nacrr,r c oseur, c"uoxtuoft crpyxrypoft
MAIHI{THOIO fIOJI,S.

trl[ccre4oeanr{cb rrar(eHerru.rr }{arnr{Tuoro troJr-E Bo BpeM,E Bcrrbrrrrnr{ B .fl4-
pax t, 4,5 w s o6racru S-nonapnocrn, rrprrMbrxaroqefi H rr[py 4 (P4a). B r4pe
1 npoucxo4unw :uelor.trrlrle r{BMeueHr.rfi rroJr.fi, uau6onee BaMerr-rrie B Jrrrrrr{flx
7 t 7 : ne6o.rrrruoe [a,qeur,re Hanp-Emeuuocrr{ rroJr.tr n N,roMerrry r[ancr4MyMa
Borrbrmxtr r{ trocJreAyrorqee Boccrar{oBrrenrle K rrpe}HrreMy Buaqeur,rrc. B ngpe
5 galrerur,rx i,ralreueui.rii uorrr He rrpor{cxoAr{Jro. Hau6onr,rtrr're r4BMerrerltrfl [o-
na 6sna B .fl[pe 4 t s o6,nacrr.r [prrM],rnarcrqeft x ner,ry S-nonnpuocru.
B r4pe 1+ ro npelraBour,rrtrKr,rrroJre yMeHbrtraeTc.fl Bo Bcex JrlrHr.rflx, a H ftorrqy
BC[r,rmnrr HasuHaeT BoccTarraBIIEBaTr,c.fl B upr.rltrrHamqeft o6,nacru S-uo.nap-
rrocrrr (P1la) uore pacrer rra Bcex ypoBrlflx (cu. puc. 9).

I Hporre pocra troJrs S-nornpnocrr{, Bo BpeM.rr Bctrr,rrtrHr,I rrpor,rcxoAtrJro cMe-
qeHr4e rry.ncnoit Jrrdrrr.rr{ Me?r{Ay rrApoM 4 :,i.P4a. flplrueu aro cMetr{eur,re B crer(r-
paJrr,rrr,Ix Jrrlrrr4-rrx 2 u 6 (rax rloinuo orrrecrrr B cpeArrerf n Brrcore 300 ru) or-
JTr4qaJrocb or cMerqeHr4fl B Jrrdnrrflx I r,r 7 (o6paByrcrquxcq D cpeArreN[ Ha B6rco-
re 1000 nir.r).

tr4aueuenr.re paccrorrHlrrr rry.rrenofi JrvHafi. or qerrrpa ngpa 4 Al ua arnx

t2
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Plrc. {0. I4SUorrerr,re co BpeMeI{eM IIOJIO}I{eHIII rpaIrI'I{bI pa3ACJIa nolflprocreir oTI]OCIITCJIL-

rro rlelrrpa flt\Pa 412.08 t9B1 r.

To.rHE - noJlolr{eHl{fl lpaHuubr B JrlIHu'Ix 6, 8; ItpyxrHu - n llrlluxx 1' 7

PrC. 11. Cxeltarusccltoe rrao6palncnrle gABI'IIa rrylenoii JII4III'II{IIaTIIIITHOT6noJls B IIJIOCHS-

crr{, fipoxo1arqcii.ucpee lqeJt, cflexrporpa(a r4 ryq 3peuufl

3amtprxonauultii ccrnoli oBaJr - lEpo 4, aautrpuxorassrrii - olltrcc11tr BcnBIuIlil
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AByx ypoBH.frr noHasaHo }ra pr.rc. 10. Tanofi Br,rA npr4Bbrx tr{oir{Ho r,1r{reprrperr.r_
POBATb I(AH IISMEIIEHtrE I{AHJIOHA TPY6OH CI{JIOBEIX JII,IHIIfi IIOJ]fl BO BPE}Ifl
Bcrrblrrrr(rl. CxeMarfiqecftr{ aro Iror(aaaHo na plrc. 11.

I4cuonr,eosar{rre crrexTpaJrLHErx trurttmft, o6poryrqrxc.E Ha pagHbrx Bbrco-
TAX' IIOBtsOJI.qET }IA}I IIPOCJIEAI{Tb KAPTI,IHY CABI{I  UYNETOT? TIUHAfi ]1IAIHETEOIO
troJr.fr.B. rrJrocHocrr{, npoxoAflr(et uepes qeJrb cleKrporpa$a (nranr.ra oB sa
y_y:" A1^): IIl r-!n"r" (n:z.nun OA). B urocxocrrl 4oro.6.pii,-rreprer{Arrnyrrnp_now uAll , ycJroBr'ro r.rao6parHeno rr.flrr{o c .rrApo},r 4 i uynie^ot 

'nr,ruueft 
G"riril;_nax nrauua), fiepece*aroqefiqe,nn crer,rpo"-puc[a r rouxe C. iun , iDr:V-i,

\ 9?, -. ceqeHl4.fl troBepxHocrrd HyJreBoro MarHrrrrroro rroJr.s c rrJrocHocrbro
OAB n trocJreAoBareJrr,Hhre MoMe,rr,r.Bper{e,r lSrrSO;, OrrZO;,-6;SOrl. H ;";ri,
Bcrrr,rrtrnr{ (7ht0-1 ora Jrarrrrfr upra6nr,rar.r.rr acr.' x CD'r.

uqell]l cHopocrrr ABr4)r{eHr.rff JrLrHr4lr paBAeJra rroJrflpHocreft g;,sr Br,rcor
oHo,ro^1000 KM Aaror BerrrqrdHy -10 xuli.

B 6h28m - 6h30m s6ilua, irpu 4 png "nr'uufi 
^,reraJrJroB 

Br4AeH B aMrccfrv.B nuunsx Fe 1.6136,6 A u )uBlB,7-,7 A, ; ra*)ne B rr,,'utr Ba II {btzi,i X-;;";:
cr4.E AoBoJrr,Ho clrrlbr{a.fl r4 BLIAHa r{a AByx coceAHr{x rroJrocKax troJr.rrptrBarlrroll-uofi cuexrporpar*rrr. 3ro Aaeruoalroxuoc:rb onpeAeJrrrrb Haup.rrlneggocTr!

Ta6nuqa 3

u Brrax MarHr{THoro rIoJr.E B MeCTe CBeseIII{.g MeraJrJroB Bo Bctrbllrme. Peaytrta
TbI rrSMepeHrafi npegcrarJrer{br B ra6r. 3, ua roropoft BZAEO, qro rranp.E}r{eHrl0crb
MarHr'rrrroro rroJrs B MecTe CBerreHtrff MeraJrJroB TaHa.E )fie r{Jrr4 [a?fie rrecr(oJrbKo
BbIIIIe' qeM onpeAeJleHHa.fi IIO JIIIHI{.IIM nOIJIOqeEIa.fi B trflTHe. OCuOBna.s qagTb.
sMficcfiu pacrloJlaraJlacb Ha uy.nenoft [fir]F,r,u]4 lr s o6racTu S-uo.rrrpnocru. flo.nen o6.rracrr.r Du:uccmfi Tar()fie I4Meer S-uorRpuocrr,.

Taxum o6paaolr,'na6rro4enrar uarHrarurrx noneft rr.rrrerr Bo BpeMfl Bcrrbrrrrefic BbIcoHr{M epeueunt'tlt r{ [pocrpaHcrBeHHbrM pa3perrreHr4eM Ha llecftoJrt,Kux
ypOBH.EX atmoc$epu conuqa noginepx4aror r[ qacrr,rqHo Aolor'.frror Kaprurryuaueaeuufi, IIporrcxoAflqr4x n arrl4suofi o6.nacru B cB.fl3r4 co BcrrbrrrrHa-
uru [5, 16].

cyqecrneuuEle r{BlrferreHr4rr rIpoI{cxoA.ET B }rargr4THbrx [oJr.Ex u.gren. Me_
E.Eerc-E BeJrfiqr,rHa rroJr.g, pacnpeAeJleHrre ero c nr,rcorofi, EaHJroH tpy6oH rroJrfl,
cooTrlouleEr(e rop.Elrero I{ XOJTOAIIOIO I{ON{ITOHeHTOB B tr.fITHe.

Arroprr 6rarog a_p ur,: aHalemaxyJ. B . Ceneplroorv- r u o b" ylnAeurre p eB yrrb_raroB' a raH?fie A. I{. Ba6lrny,JI. l. Itaprarro"sofi" na. s. b"rpu sf ,rp-eao-
craBJrerrr4e MareprraJroB na6nro4eutlft na HI-2 r.r ltf-l AJrfl orolr{AecrBJregr{fl
nonolxenrtfr BcfrbrrrreH.
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o XAPAHTEPE AfiTrrBmSAqI{II (DJIOrff(vJIOB

IIAHAIIYHE IT BO BPEMfl BCII6IIIIft'I

JI. I. Itaptaurora

14ayuaercr xapattrcp aT(TlBllBilqllr rollruurpyr(Typtrr,rx o6paeotattttii tta oi'ACJtbflulx

yqacrgax $noHnylor u ,qrrrrpo uurrm FIo Hal{arryrle r{ Bo Bperrfl Borrbllrrn[. tr4crolr,ayrorca

Ho-{r,rr,lor axrr,rBuhrx o6lracreli B [poqecce paaBrrrnlr Tpex Bctrbrrrren 6a;nna 2; 50 ncfllrnrex

6ar.na I I,I Tar{oro }ne qircJla cy6ncnsrrtren.
O6uapynreuo, utol
1) B neplroA BctrbrmeqHoii axTrrBHocrr{ B oTAeJrr,Hr,lx yqacTfiax (uoxxynon o6paayror:ca

crpyltrypbl,llllelor(Ile BIIA qelloqe11 spltl{x y3eJII{or (4nuno!i (20 -80) '103 nlr) IITIII cllcreM

HeCr{OJILHI{X trapaJIJIeJIrIILIX qeloqe11 .rIpI(lIx yileJlltOn (paCcto.rnlle }Ie}I{Ay qeloqnal{It -
EecHoJrbHo ccrtyHq gyrrr);

2) no apelra BCrrbrllrr{It:

a) ,AApa rcnuutequoii AM14CC11I{ pa3BI4BaIOTC-s BAoJIb qetrOqe6 CI{CTSM6I, IIpII ETOM llOJIy-

mIIptrEa (ua 0,5 1) orgeJ]rulrx srrrrcc[oErrr,rx ffAep rrsrrellEerc.fl B IlpeAeilax xL" ,

6) UOapuarir.le B O6JIaCT[ CIICTSII qetrOIIeR pa3BI4BaeTCfl TaR?I{e BAOJIb I{e11OqeR U IIOqTII

Ee 3arparllBaor trpoMeHyTnoB Melr{Ay rrl4Mr{.

n) r.ruorga Ea6rroAaercff trocJreAoBareJrr,Hoe trofipqaIlfie qetroqeR oAIIa 3a gpyroft, cro-

pocrb pactrpocrpaEerrrlfl troEprlallufl cocraBJrfier 5-30 xu/c II 6ilu3Ha R cpeA]reir cRopocrr{

paBABI'IrI{eEl{.fi JIeET AB yX JIeIITOTIII6IX B CtrLIIIIeK'

.ON THE ACTIVATION OF FLOCCULI IN PREFLARE AND FLARE SITUATION'

by L. G. I(artashoua.- The evolution o[ fine structure features in Ho center, in some

piage regions before and during flares has been-studiecl, using Flo-film of active regions for

3 flares of importance 2i 50 flares of importance 1 and 50 subflares'

It has been found that:
t) during flare activity in some parts of flocculi fine structures have been forming in a

,sf,ape of"bright chains of grunutes 1i20-80)'103 km length) or a system of several parallel

'chains (separated by several arc sec);

2) during the flare:' 
a; bright emission grains are located along the chain axis, the size (on 0.5 intensity

.level) of a single emission grain vary rvithin f1",
b) the brightening propagates along the chains with no impact in betrveen,

cj sometimes the-consecutive brightening of chains occurs' the rate of brightening
-propagation is 5-30 hm/s tvhich is close at the mean velocity of flare filaments expansion

in two-ribbon flares. fi

XopOlrO IIBBeCTHO, sTO BO BpeM.E BCfI6IIIIHI{ aHTI{BI{SIIpyeTCfi BC-'I altrl4Bl{a'fl
,O6racrr, [pr{ aToM I,IBMeHfleTc.fl MaTHI4TIII;Ift IIoTOK It] ruO.re CHopOCTefi [2] 

'
,cyq,ecTBeHHo.trpqaroT {nonHyrrr t3-61 . B to_}I(e BpeMfl_IIBBeCTHO, TIT0 BCIIbIIIIKa
.cocrotlr rr3 rognocrpynrypHbrx ErreMegroB t7-10] . Ho csouM xapa1repgblM
p;;;;p;*il_'2,) tZ;l0l ,spu u"rrur-eqgofi o6ucctrtr1ilua6u K Berrr4qtrHe {ror-
rtynr,nux rpaHyJI. B atofi cBfi]rn IIpeACTaBJLfieT I4IITepeC I4CCJIeAOBaHIIe aBOJIIO-

qrtu rour(ocrpygrypHbrx aJreMeHT;n rlronxynoB Bo BpeM.s BcrILrItrHr4. B 'ra-
.OTHOCTI{, Ba}fiIIO [pocJIeAI{Tb paBBI4TI{e .flAepr BcIIbIrrIesHou gMrtccvlv oTHocI4-

relrbuo, [eraJlefr rbsHoft crp$Hrypu xpoMoc{epbl. Oco6oe BHITMaHIIe 6blrlo

yAeJreIIo I4cqJIeAoBaHI{Io cIIcreM roHltocrpyl(rypHblx o6paaonannft {nonHylon,
xapaRTepaKTI{BI43aqllEl(oTopI,IxHafIoMI4HaeTnpoqeccpasBIITI{gAByxileHToq.
:IIbIX BCIIbIItrEK.

t5



I. Marepuan ua6rrogennfr, u Mero[rura o6pa6orru

MarepuaroM AJrE trccJre4oBarrr.s ronnoft crpynrypBr {;roxxynor B lrepro4
Bctrbrrtrequofi anrzsuocru trocJrJrx(Emr Ho-{urbMbr aftruBnrrx o6;racreft aa re-
puo4 1978-i.98L rr. Ha6nrcAenrfi trpoBo[trrrtrcb rra noponorpa{e }tl-l Etpru'r-
cnofi acrpo{zazuecroft o6cepnaropfrfr. B lrunntr Ho c TIII@ <Halle> c uo-
rocofr npotrycfiauur 0,5 A. flzauerp rao6pameuur Coruqa na{znrrporpaM-
Max cocraBJr s.nt 120 uu [(1] trptr yrJroBorvr paspemeutrtr Ha trJreHHe Ee xyEte t"]
Kpyt(or( pacoeffHufl 6nzaoft fi reopertrxrecfioMy (1",6)u. cocraBJraer -L"r9.Hzuemarorpa{zponauue trpoBogtrJrocr Ha fi.orrrpacrnyro Me.JrnoBepEtrcryro
rIJreHKy (uoorranxpom {8> npu cnopocrtr creMr(tr, aa pe[fttrM trcxJrroqertreM]
8 xagp/ruun u rro BoBMolr(Hocrr{ EerrpepbrBno B TerreEue or o4uoro Ao rrecnoJrb-
Hux qacoB. ftrpzueuxeuar c.nopocrb cceMxtr rroaBoJrfier Aocraroquo uogpo6no
trpocJre4trrb aBoJrroquro caMbrx RopornoEruByqux aJreMerrroB ronnofi crpyr(-
rypbr xpoMoc{eprr, BpeMfl )nuBHtr noropbrx trcqlacirfiercfi MuryraMu. ?[crons-
BoBaurrbre n pa6ore Ho-{unr,urr ar(TuBrrbrx o6racreft Bnrroqaror o o6qeft cJlo}tt-
Irocrrr sa6;rroAeuz.E or(oJro cra Bctrbrrtren. B zx quctrro Bxo[rr rpu BcIrbImH[
6anna 2, onoro 50 ncrnrmen 6ar.na t, ocranrurre - oy6noublllrnu. Borsruzu-
crno cepzfi na6nroAennft anrznurrx o6nacreft Bo BpeMf Bctrbruer( BaxBarbr-
BaJro npeABclbr[eqnyro curyaryro. Hau6o;ree uogpo6uo trccJre4oBaJltrob or-
[eJrbrrbre yqacrxtr {roxxyuor B rrerbrpex ar(ruBubrx o6nacr.ax. ,(annrre orEo*
cureJrblro BpeMerrr4 na6nroAenus artrx o6racrefi E Bcrbrmequoft aftrusrotrtr Ba
eror rrepuoA rrpuBefieurr r ra6nuqe.

HoMep a, o. no C,{

14.0s 1979
11.07 1980
13.08 1980
15.07 1981

o6hoom-{oh3om
08 50 -09 40
06 00 -07 20
08 00 -14 00

7:n, 2n
1n
tn,
ln,

tb
2rt

Xapaxtepnrre oco6euHocu.r ronxofi 
"tpyr,typo, 

t[;roxxy.noo B rlepI4oA Bclbufles-
Hofi anrr,rsnocrr{ Bbr.fiBJrrrJrI{cb rrqareJIbHbI}I upocMorpolt FIo-$lrnr,Mos. tr44

pacclrorpeHrr.fl r,rcnJrroqaJrr{cb nau6onee -flpnr,Ie yqacrxll {.noHny.rron axrrasHoft
o6rracrn u (aa pegxI,IM rlonJlIoqeuueu) qelrrpaJrbllr,Ie pafiour,r BcrILImeH, rAe
uayueHr.re orAeJrbHr,rx crpyr{ryp BarpyAHeIIo srtcoxoft rlJrorrrocrblo flosepue-
ulr.s. OrAe;rbr{Lre rprrrr{quEle flplrrlepbI cl,IcretrI roHnocrl]yHTypHLIx o6paaona-
Hrnfi s rleHrpe Jrr{Hr,r}r FIo r,rcc;re4oBaJrrtcb {orouerplruecxn. I{enrro {otolrerprara
6nrro oupegeJreHr4e xapar(Tepa DBorrroqfiourr],rx rrar{eHer'rr,rfi Rpxocu,I B paBflLrq-
Hbrx ronr(ocrpyr(TypHr,Ix o6paaooauuax tlnoxr{yJloB HaHaHyHe I4 Bo Bperffl
Bcrrbrrrrxr{. tr4alrepenr.rx [poBoAIrJTI,Icb Ila rluxpo$oroltetpe MO-4 rd cocro.flJrl{
B CJre[yrorqeM.

1 .,(rn p aB rlrrlnbrx IIoIIeHToB Bp erfeHl,r Ae Jrarrl,Icb $ orolretpuuecnr(e p aBpeBLr
uAoJrr, rr norreller xaH: a) HoMTIaHTHLIx (otgensnr,re yaerxra), TaH rr 6) nporr-
lrieHrlbrx (cncrerta yae;rroa) o6pasonauufi $ronxyra. Paartepr,r rqelefi urr6r'r-
paJrricE, B 3aBr4ctrMocrl{ or paail{epots lr Soplrm r'IccJregyeMblx getanefi r'r co-
craBrrrrrrr{ -(1,9 -- 2,5) x 0",5 uillr -(10 -;- 13) x (0,6 -+- 0,7)".

2. flpono4nJrlrcr, r,rBi\,IepeHIrE flpr{ocrr{ orAeJrLFIbIx yBeJrnoB c rra4pa:rnoft
Ir{eJrbro 1,,2 x 1,2 u c maroM 3-5" ngonr, xapar(repHr,Ix HanpaBrleurafi rftnon-
xyna (<noy3eIIr(oBa.ED {orolterplrr). Arq orleJIbIILIx rpynq yBeJrI{oB BBIqI{c-
Jtnltrrcb cpeAur4e BHaqeHI4-tI oruocI4TeJlbnofi r,ruteucltBlrocrl4 III o, rge I o - uu-
reHcrrBHocrr, HeBoBMyqeHlroro yqacrna xportoc$epr,r.

3. flna p.rrAa Bcnblllrex 6ruru rolryseHbl cBeroBble fipIlBLIe, ycpeAHeH]rl;rc

Arfi rrecHoJrsHux nar.r6o.rree r{HTeHcLrRrIr,Ix yBJroB.

tr{HrepBar HaoaIoEeHIII,l, U'I
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Ha6rroaaBxrr'recg

BCNbITIHl,I
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2. Hexoroprre oeo6euuocru romorZ crpyroypbr Stonxynor
B rrepuon scurrmeqsofi aftTtrBuocrrr

flpocuorp Ho-{n,rruoB tronaBaJr, nro B fieptroA BctrErrtreqnoft axrzsuocru.
Toraocrpynrypubre yoeJrrtr{ {nornytor crauoBflrc.E 6onee nonrpacrrrbrMu.
Itpome eroro?.xa_orneJrblrrrx_yudcrxax {roxnyna u B caMbrx paartrqrlrx Me-
crax ar(rrrBnoft o6nacrr,r nau6oree .flprue yaeJrr(tr Hepegno o6paayror crpyn-
TypH, ranomunaror[re qetroqmtr. flpznep rafiux qetroqer. troHaBaE Ha
pnc. l, a, 6. [rnt" Hparfiocrrr 6ygerra rraabrBarb AaEHbre crpynrypbr.EprMMr{ qe-
troqxaMu. Heroroprre yqacrxz.Epnux qerroqen.Ha prrc. 7., a ne paBperlarorcfi
rJraBoM ua orAeJrbubre yaeJrnu; floeroMy Ha prrc. l, e npaaegena fiptrBas trpo-
AoJrbrroro Sorouerpuue'cnoro'paspeaa He6orr,ruoro (-25") trp.EMoJrr{Hefinoro
ylracrxa rletroqfir[ (crrr. puc. t, 6). Ha neft sr,rAubr MeJrxoMacmra6nrre {nroxry-
aqrlu ffpnocrr[ c xaparTepnbrM paaMepoM 2-3'. ,[,;rraua qerroqex yBeJrr(oB co-
craBJr.fier o6rr.ruo (20 -- 80) .tOe nm. flouepeunrrfi paauep - HecnoJrbno ce*
nyHA Ayrrr.

Tlnorga ua6rro4arotc.fi cr{creMbr, cocTo.fltrIrde uB Hecr(oJrbrtr4x .ffpKux,qerroqer(}.
rlapaJrJreirbEbrx Apyr Apyry. Ilprnrep raxofi cr(creMr,r (15.07 1981) uoxaaau Ea
pac. 2, ,{aunar crrcreMa cocrour r{B rpex flpnrrx qeloqex. B or4enrurrx cz-
cTeMax HacqrrrbrBaerca [o trflTr[ qe[oqer. Paccro.gHr,re Me)fiAy coce4rrtrMrr qe-.
[oqHaMI,r o6rrsuo oArroro tropflAfta r{ AJr.fi paaJrrzsirbrx cucreM cocraBJr.Eer B cpe4-
HeM HecxoJrr,Ho cenyru gyru. B npoMelr(yrnax MerfiAy rlerrosfiaMfi Tar(xre Ha--
6,irrogarorca yagJrnoBbre o6paaooauu.s. flo aHaJrornu HaaoBeM trpoMelr(yrntrr
Me)fi4y .flpr(uMr{ r{eloqraMr4 cr{cTeMbr reMrrbrMrr qefioqr(aMu (orr.r. puc. 2, a, 6)-

flpmocm y3eJrr(oB BtroJrb r{etroqeft crrcreMbr r{BMerr.Eerc.E AoBoJrbr{o IIJIaBHoT.
qro xopouo Br,rAHo Ha pr,rc. 3. [tpunrre rra puc. 3 rpe4cranr.sror co6oft peayJrb-
ratrr <<uoysenxosoftD {oromerpuu .flpnr{x u reMHLIx qenoqex crrcreMbr, rlona.
gausoft Ha puc. 2, a,6, [Jr.E Tpex MoMeHToB BpeMerrrr. ,[,;rr yuporqenrrff.ToqH[
BAoJrb ocu a6cqracc orJro)fieubr paBuoMeprro, rrro He orpa)fiaer BaarrMnoro pac-
IroJIoE(erru.E yBeJrKoB. ?Ia puc. 3 cne4yer, rrro .Epxr[e qerroqrr.r rrr{reucraBuee reM--
Hbrx B cpgAEgtvr s 1,2-1,3 paaa. Bo BpeMfi Bctrbrmr(u apo coorrroureHrre Aoxo-
Ar4r Ao l;4-1,5. Xapanrep uBMer{eHu.E .flpr(ocrtr qetroqex Bo BpeM.E Botrr,rrnr(E
6y4er paccMorpeu orAeJrbuo s n. 3.

Bpervra )r(uaHr{ orAeJIBHbrx qerroqen InJrlt cl(creM I{eflosefi BaBr4cur or xapaa.
Tepa Bclrbrrtre.ruoft ar(TrrrBnocrrr. B uepuo4br paaBrrrn.rr orAeJrbrrbrx ge6onrurux
Bcrrbrmex yr(aaarrrr,re oco6eusocrz crpynryprr na6nro4arorc.E B paBr[qutrx
yqacrnax {noxny,ron o6Hsuo B reqeuue 5-10 },run. flo.ssJr.Erorc.E oHrr, Rar[
IlpaBraJro, 3a rlecHoJrr,r(o MrrIryT Ao }rarraJra Bctrblmr(tr.

Bo npeun rroBr,rmeuuoft scurruesHoft arrrasuocrrl, Rorga s arrusHoft o6ra-
crrr paBBr{Baerctrcepwfl MeJrr(ux Bctrbrrrren, BarauquBarorla.Ec.ff o6u.ruo xpyunofr'
rcnr,rurxofi, HefioTopbre qeloqHr4 r4 cr{cTeMr,r qelloqeH llpocJre}I{rrBaIoTcfi B Teqe-
Hlre BuaqureJrbuo 6onee 4onroro BpeMeHz. Tax, crrcreMsr, ua6rro4anmuecr:
1.5.07 7981. :r.'1.L.07 1980, upoc.nelr(raBaJrucb o reuerue, no npaftneft Mepe, Ee.
cr(oJrbnr4x Aec.ffrl(oB M[rHyT, qTo MoHtHo BrlrAeTb Ea puc. 4,-5, tge IIpu BeAerrEr rro-
trepeqHlle paBpe3bl AByx paBJIIIqHbIx yqaCTI(OB I(alI(AOfr. lt3 CtrCTeM [JIfi Ee-
cnoJrbnlrx MoMeHToB BpeMeurr. B c.nyuae pmc. 4, a orAeJrbEbre eJreMelrrbr cv-
creMbr orolxAecrBJr tr:l.tlcb qepeB flfiTb c rroJroBr4uoft qacon rrocJre zx o6pasonauzn
EaHaIryHe 4nyx6a,nnrnofi scubrmHu. CoaAaerc.g BleqarJlenrre, rrro paBBtrTue
.EpIttrx qetroqefi HepeAfio IIpoucxoArrT tryTeM yBeJruqeHn.E oTEocrrreJrr,lroro r(oH-
rpacra yfi(e cyqecrByroqrx MeJrnoMacrnra6nux Heolnopoluocteft RpHoctr
(cm. crpenxr4 Ea prrc. 4, a; 0&hl7* m rra puc. 5, a, 6; 08h56"'). ,{,anee, rra
pmc.4,5 (a ranxe Ha pr4c. 3) nugno, qro trpu oruocr4reJrbuoru [ocro.EHcrBe
cTpyItTypLI cncreur,r .EpKocTb B oT[eJrbHbrx ee yqacTnax [peTeprleBaeT Co Bpe-
MeHeM BaMerrrbre trBMeHeErrfi, s oco6enHocrrr B rrepuoA Bctrbrrtrr(r4.

3. Passfirue rro.flpuaulrfi ra rgep BcfrbrrrrelrHofi eunccun
r o6racru crrcreM r{eloqen

XapaHrep r{BN,reHeFrrr.E .rrpKocrrlr n o6"nacr:ra cJro}r{Hr;Ix clrcreM IIerloqeK Bo Bpe-
Ir.fl Bcnbrrrrex no4po6no r4ccJreAoBaJrc.rr Ha rrprl[{epe HecfioJrbr(rrx cl4creu (15.07
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lB Puc. 1. flpurrrep .apxori r4euovxz no {.lonryrre rp.

342 no Corneqnrrn AaEHhrM 17.07 1980 r.
o- cHI{Mott B rleHrpe nuHuu ]Ja, t : g6h5gmg1; 6- ocrl{a
AaHHoro yqacrHa axT[B]rofi o6Jracru. .Epnue rlelounn uao6pa-
,fi eHbI TeMHbIML noJrocHal\rr,r. ToHHfi l{rd JrrHrrfl Mtr ff oHasaEr,r xpo-
MocoepHbre BoJroHoHrIa. CTperHaMu orpaHilrreH y'Iacrofi qenoq-
I{tr, [Jrr r{oroporo 6brfl cEeraH flpogorbur,rit $orouerpuuecnlrit
pa3peB; B - [poEorbHr,rii 0oroiuerpu.]ccHuii paspea IIprrMoJrr.r-
nefinoro yqacrHa r{enoqriu (clr. crpennn Ha puc. 1, 6)

'18

wE



/ / / tr7

!' ,,r, ,' ,', 
// /

r\\
\\'

'.\ \\i-\ 
t-

\\-\---
\z-

.-- \ 

- 

/-<(

:-----N

,',"/, lra
i
/7

t I //.,
I I t/.

Puc.2. flprllrep cr4crer{Lr rleflgqen so tllonrt)rre anrr.rsrori o6;racr1r 4,b.07 /tgg4 r.
r, - crrr{Mori B rlcHrpc nlltrtrrr Hq,, I : ggh5grrgl. 6 -, act(ua-traHHoro }rrac,rHa a}rrflurcii o4Jacr[; flpHue
uel]oqHl'r ilSoopaE{C}ILI Tclrlllbl}trr IIorocttar(tr, ToIIr(rmru filr][rtrrrr{ r{aHeceIrbI xpoMoc0cpubrc BoJroI{oHrIa;
Bamrpr'IxoBalra odracrr BoJroIiHa, rIpHr,Ie Ilcrolrlrn nl)onyMepoBaHr,r pulrcr{uxrr{ rludlpar{tr

19

N

,/.r, t\
v

..u

tr/
//.

S

WE



ruh f,4t'IJT

,q" 24',

ot-t""t 'a
oo 

o o o o oo o o o o o ooo o

Prrc. 3. Pacnpegelenr.re flprtocrrr or-
AeJrbrrrrrx y3eJil{oB B[oJrr, flpr{r{x (1'oq-
Hr.r) rr rer\{rrbrx (Hpyxnrn) qefiotren
cr.rcrerrbr qeroqeR 15.07 1981 r. AJrrr
IIeCHOJIrrrt[X rrorlerrroB BperIeH].I

IIo ocu a6crlucc yriaaarra AJurrra clrcrcrrbT B

yrJroBbrx cerilrrAar. PrnrcHrlxrrr qrr$panrr
(1, II, III) o6oarra.rcurr }ipr.rBbre HaE{Eofi
rrapbr flpliol"r rr rerrHoiA rlenoqer{ D coorBcrcr-
LTIIII C IIOPflEI{OII EC ]]ACNOJIOH{CIIII'I B CIICTCME.

lvIoMcnrlr BllcmeHr{, orHocfflrlr{ecfl Ii [eprr-
oEy Bcrrbr[Hrr (aAcct u ga,ree), nogucpHrryrr,i

1981; 11.07 tg8O; 13.08 1980),
cocro_Erqr4x rr3 Tpex .EpKrax 4eIIo-
qeH Hallil{a-E I{ yAaJreHHbrx oT
r{eHrpairbHbrx pafroHots Bcu6I-
ureH. ru,Jrfl xapar(Tepr.rcTr.{Rr,r Ip-
KOCTr{ r{enoqKr4 B r.ieJror{ 6panacr,
BEJ]IIIII4HA CPEAHEfi OTI{OCI,ITEJIE,-

Hofi ilHreHC nr,fiocrw-[l-To, onpeAe-
JIEHI{A,q COIJIACHO OIIIICAHIIIO B II.
1. Ha pr4c. 6-8 colocraBrrflrorcrr
3HAIIEFIII.fl I II O APT<NX I{ TEMHbIX
qefioareH AJr,fr r(air{Aoft r,ra yHa-
saHHbrx cr4crexr (pr.rc. 6, a - B,a)
c r(pr4Bbrr,rr.r flpltocTI4 BcrIbrIrIeK
(puc. 6, 6 - 8,6) r,r c npeueHnilIrt
xoAoM Har{ecrBa r43o6pa}I{eHflfi
(puc. 6, o - B, c).

tr4a xpunrrxna pr,rc.6-B npex-
Ae B0ero cJreAVeT, qTo r{SMeHeHr{.[I

.fipnocrr{ qefioqeH ]re olpeAeJrrl-
IOTC'I ITO JIE6AHI{fl NII,I HAqECTB A I43O-

6panrenufi. Ifalr6onee cl4JrbHbre
BO 3p aCTaIII4-fI fl pI{OCTlI oTAe JIE,IIbIX

T{erroqex COBTIaAaIoT IrO Bpe},IeHII C [epIIOEaNII4 paBBLITI{.fl tsC[6IIrteH. ,(a"nee,
rr3 prIc. 6_B nrtAuo, .rro lTpr,r cyqecTBeHHolr BoSpacTaur{r{ l.rHTer.rcr.rB}IocTll

flpr(r{x qefioIIeH Bo BpeMfl BcrrbrrrreH .frpKocTb reNII{bIx ilelloqeH JIr{6o noqrr{ I{e
MeHflercfI, 1146o yBeruql,lBaerc-s B SHaql4Terlr,Fro rfeHLlrlefi creueHr'r.

Iuls6npare"rrrHocrr, rro oruorrreur{Io r( .rrpr(r{r[ qeroqxtu{ Lr}feer Mecro I4 B cJIy-
rrac pac[po0TI]aHeHr{.E RCllblrrrr(r{ Ha o6JIacTL, SaHflTyIO cI4CTe},IOft i{eflOqeH. Bcur,r-
[reql{bre ySeJrr(r{ ]lacrroJrararcTc-fr IIpr,r clroeNr pasBI{TI4I'I [pu6[u3[reJrE,HO BAOIIb

flpI(I{X IIelOSen,Ipr,I ETOI{ yBeIIrIqr{BaeTctI -flpnocTb uelloqeH I{ ocTaeTc.fl [orlTl,r
rreI,IBlIeHrIbrN{ ee [oleperlHr,Ifi pasNlep. Tax, no tspeN{fl i]crbII[KI,I 6a;r.rra 2n ua
orAeJrbHoN{yaracrHe (*10" AJrr{}rofi) o[HoftIIBrl]lHI,IxqerroqeRcl,rcrer,Ir{15.07 1981
pasBrrJracb AoBoJrbEo cr4JrbHatl ar{I{ccr4tl I-Ia pr,rc. 4, 6 tpuBeAe}Ibl llolepeq-
I{LIe IlaBpesLI sTolo yqaCTHa CI4CTeI,IbI HaI( AO' TaK II BO BpeII-g BCIIbIIXHI4 (BbI-

cora lr1crrr,r 10").I4a r,rBl{epeHlrit BrrArIo, rlro [o BcrILrttrHI{ iloiryrxltpuHa (na ypon-
Ire [oJroBr{Hbr rtrrre}rcr.rBuocrlr) flpnofi qefioqltrr B yHaBa]I]Ior[ r{ecre cocraBJLrIer

-4", Bo Rpelr.rr Bcrlbrrrrnr,r oHa r{Brrerr.qerc.fi B npeAeJIax Bcero Jrl{Irrrr -11", xoltft
fpr(ocrr, r{eloqKr.r BospacTaer B Hecl{oJrbHo pa3.

Ctpyxrypa Bcfibrrrrearnoft ertmccvu B qeloqxax LrNreer yBeJrr(oBLIti xapaxrep
(uro otr,re.raJrocb rl e [10, {21). IlpocreAllrr, or[eJr],]IDlri yBerroH 6nnaet go-
BOJIbHO TpyAr{O, Tar( Har( c patsBrrTtreM BcrrbrrlHu ySeJInII trOqTII 0JItrBaIOr0.fI }Ie}il-
gy co6ofi Ba cqer yBerr4rreHtr.g NreiT{yaeJrxoooro Soua u;rr.o6paaoBaHtrfl IroBBIx

"flpnl.rx yaeJrnoB B/IoJrL qefloqnu. B o4noii rra .rlpnr{x rtreloqelt cI{creM},I
15.07 19Bl r. yAarrocb [poua6rro4arb aBoJrroqrrro oAuoro .rrgpr,rrura aMl{ccrrr4 B

reqeHue [ec.rrrrr MtrHyr (09h17"' - 09h28"). Ha puc. 9 upunenen npertennoft xo4
BHaqeHuft rroJryrxupr{Hr,r (r") crtuccuoHlroro .rl[pa Ha ypoBIIe norloBIrHbr r{HTeH-
crrBrrocrE AJrfi AByx troIIeperrlrbrx ceqeHuft. B cpe4rrelrt r =: 4". FIa atolt ffie pI{-
CVHKe IIOMeqeHa HpuBa.A I{SMeHeHu,s CO BpeMeHeM MafiCIIMaJIbHLIX arra'renZft
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Pnc. 4. flotepe.rrsre Sororrctpra.rccxr're paBpeabr cr,rcrer{br rlefloqen 15.07 tg8l r. B pa3-
JrI4qlr6re r{or{eIrTEI BpeMeHr{

o - t|:orolrcrpuqecHue paBpeBbI o[]roro .r.r3 I]otlepeqELIx ceqcllllrl cl{crcxlbl EJ]'I pagJturlHbrx tlolrel{Tots
DperIcHLr; 6 - ooToMerpurreclt[e pa3pcSr,r Epyroro [otepearHorb ccqeHrrtr crrcrcMbl Arfl Hecl{oJrr,Hux rto-
MEHTOB BPEIIEHII

Prrc. 5. To lne, qro r,r rra pfic.4, AJrfl cr,rcrer\rrr qeroqex 11.07 1980 r.

oTHOCtrreJrbHOft ZI{TeIICIIBHOCTTI ySeJrXa, Ha ocuonaHrrz KpI{BbrX Ira pUC. I
Bp.EA Jrrr MoErIro roBopIITb o Harr4sur4 r(aHtrx-Jru6o xapaKTepHbrx uBMerreHuft
troJryll]l[prrHr,r yseJrr(a Bo BpeMfl HapacTaHnfl trJru crraAa ero EpKocTu. llaNre-
Herrr(fi rroJryrnl(pl{Hbl cocraBJrr{roT -l-1"u B SHaquTeJrbHoft cTetreHII MoryT orrpe-
leJr.aTbcfl zsMeIIeEtreM KarrecTBa tr3o6paffieHzft. Mu rroJralaeM, rrTo npr4BeAeH-
HbIe sAeob pesyJrbTaTr,r corJracyroTc.fi c BbrBo[oM o nprr'ilZ,SfrTeJrE,rloM rrocTo.flrr-
.cTBe pasMepoB .E[ep BcrrbruresHoit awuccuu c pasBuTI4eM Bctr],rrrrKtr, csopMyfiu-
poBaHHoM B [10].

,{aree 6r,rno gaue.reuo, rrro no.EpqaHrr.E paBJILIrrHBrx yqacrxoB cldcreM rle-
IIoseH Bo BpeM.E RcrrbrrrrHrr npor4cxoA.Er He coBceM otrHoBpeMeHHo. tr{Hor[a
Ha6rroAaerc.fl trocJreAoBareJrbHoe BaIIaBAbrBaHr{e ycrrJreHl4fiapxoctz coceAHrrx
'fipKEX r{etroseR. Tax, no BpeMs Ea[6oree Moqrrbrx rro.flprraEl,rft, cB.s3aHHbrx co
BctrblrrrHaMr, MaHcEMaJlbrrbre 3rraqeHr4.fi .rlpHocTtr lra KptrBbrx orHocr(TeJrblroft
trETerrcuBEocrr fpntrx qetroqefi rra puc. 6-8 Aocrurarorcs B pasruqHr,rx qe-
troqHax HeoArroBpeMerrHo. cHopocrb pactrpocrpaHerrr(.E BosMyrqeHufi, o[pe-
AeJreHrraE rro BpeMerru sarrasAbrBar{u.fr tro.trprraHnrr oT I [o III qeloqeH B Tpex
rccrre.qyeMbrx cEcreMax, 71,.07 1980; 13.08 1980 z 'l.,5.07 lggt, cocraBJrser
10; 30 w27 tt.:alc coorBercrBeHHo. OrMertr{M, qro aru BeruqrHr,r 6JrrrBRr[ K cr(opo-
,cTtr paSABrrlr{eHu.fr Jrerrr B AByxreHroqHr,rx BctrElrrrHax [13] . Vszrnrna.E Tal()fle
BIIerrIHee CXOACTBO [ByXileHTOqHbIX Borrr{rrreK r{ xapaHTepa aHTI4BII?aIJIIV. CU-
cTeMbr qe[oqeH, Mo]nEo rrpe[floJroEttrTb cyqecrBoBaHue HeHoropofi aHaJrorul{
(aa llcHnrouenzeM, r(onertuo, MacrtrTa6oB) o6ozx trBilerraft.

B eroft cBEBuruHTepecuo 6rrno 6rr fioficnarb B crpyrrype {ror(Hyra oco-
6eurocrz rutra qetroqeK rrar(anyue paBBrrrr4fl B IreM r(Jraccrlsecroft AByiileHTorI-
Hofi BctrDrurnrr. It colnaJreHr4ro, Mr,r He pacrroJraraJru cHr4MHaMu raxr4x Bcrrbrrrrefi
o BbrconuM yrJroBbrM paBperueHr,reM. oAHaHO B cilyqae AByx6alrJrr,Hoft Bctrr,rIIIHu
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Frc. 6. Conocragregr,Ie HpLrBErx.spxocrr,r Epr{rrx u reMHbrx qenoqefi cl{crel\rbr, cBeroBbix r{pr{-
B6rx Bcnrrrxerr r.r spelrenr6ro xoga nauectna rao6panreufir 4.b.07 1981 r.
a - ll3MeHcrtlte co BpeMeHcM BHaqeHuii cpeAHeii oruocltrelsuoJt uHToHclrBHocrr'r t7[; sp*r* H Ter]rrbrx-
qenoalex crrcrei\ILl. Hplrnr,re cpeEHcrt orHocurefi!,Hort ranregcnrnocru? fiplrrrx qenoqeH crrcreMbr oboeHaqeHr,r
pt4McHIrMl{ rllr{palrt I, II, III B coorBercrBrrrr c nopflAr{orr pacno,roxeulrr! qerroqen B cucreme, Hpyx(-
riallrr HalleceHbl SHaqeHIrfi (I/fg) [rfl Bcex reMH6rx qelorre1; 5 -- cBeroBr,re Hpr.rrr,retncnurreg; a - Bpe-
MeHHofi xoA HaqecrBa u3oopa}IteHuit B orHocr.rreJlbrroit usruoal;rnnofi uHaile

Pnc.7. To x<e, qro r.{ Ea prc.6, plr. i.1.07 1gg0 r.

14.09 1979 paBBurze BctrElr,resnofr.euv.ccnmuaz6o.rree .Epnoro ee yqacrxa Ea,ro-
Muuaer rro cBoeMy xapaxrepy AByxreHroqHyrc incnrrmxy. Ha puc. 10, a Brr1'_
Ho' qro oArra sMrrccrroHrrafl Jlerrra B DTOM Mecre rIepeABuHyJracb B rrpoqecce paB-
Bfrrnfr BctrBrrrrnr4 B cpeAHeM na -12 000 xn (co cxopoc*ro -5 0i/c.1. Hase-
crsenHrrft arraJltr{3 CHr4MnoB rroHaSaJr, qro B crpyKrype {roxxyJra rra yqacrHe
ABtrlr{eHu.fl SMuccuoHHofi .rreurr,r trepeA scnrrmxofi geficrnurerrgo na6nmgaJrocb
Hec*oJrbr(o crpynryp, HarroMtrHarorqux flpr{ue qeiloq^u. oxaaarocr,, qro npm
CBOEM PACtrPOCTPAIIEHI4Z BCtrEIIIIEqHA.E 1M.frC1frfl PASBUBAJIACI,, B OCHOBHOM
Bl(orrb nzx. Ha pzc. 10, 6 xpxne qenoqKu EaHaHyHe BcrrbrrrrHziOZnZO-; ,ro_
6paxrennr )flupHblMll naumnvi. Mecna paBBurufl uaz6oree rpxoft acnrrruesuoft
oMvtccrtfr. B pasrusHr-re r{oMeHrr,r tspeMeHr,r Sarrrrpr.rxoBanu. Illrpuxosoft ru_nzeft noxaaauo npu6.rrr{Br{reJlr,Hoe rrofio}r{eHr4e riynenofi rrr1utr MarHr4rr.roro
noil.s, BcnbrrrrerrHafi JreHTa oroABrrralacb o,lEee? KaH ero o6r,rqHo 6"Ioae, opl,
paBBrrrrru AByxreHToqHLIx BCnbIIrreH [13]. ,{nr,Irxenue eMmccfrlr ocraHo3uJrocb
Ira [ocJreAHer? qeno.rne y Hp_afl (rroxxy"na. Beaycronno, roJryseHHrrii peeyrr,_
Tar cJleAyer npoBepr4rb ua 6o.nr,ureltt MareprraJle. Ognaxo Ha ocHoBaHEr4 Bcero.
UBJIOII{eHHOIO, RepO.flTI{O, MO}I{Ho IIbICI{aBaTb IIpe[nOJIOHienUe O6 OilpeAeJr.rrIO-
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Pnc. 8. To xe, rrro r,r Ea pr,c. 6.
nffr 13.08 t9B0 r.

Puc. 9. ?IaMesesze Mar(cuMaJrBEErx
asasesrfi orrocrreJrBroft apnocru
IlLo w totymtrprrrbr r" orgeilbroro
oMr{ccrroEEoro yaeJrRa co BpeMeEeM

3IIa.reHrE troJrymrq)r4Hbr lrpr,rBefielrbr ErIr{
[Byx npor{BBoJrbubrx ce.reurrfi u o6caua
qeHbl paBHblM[ SHaq(aMrr

a

rX X r

"'i.'rr -I 
x x

)1 J'MIJT

qefi poilE trocJregoBareJrbrroft a1rtrBuBaqtrtr .rlpr(ux noMtrolregToB czcreM
.qeu6qe6 B [poqegce paBBuTU.E [ByxileHToqII],Ix BctrLIlIeH. B DrOM CIyqae
Molr{Ho 6r,rro 6rr o}I{u[aTb, rITo paBABrIxteHue BctrL,IueqHEIx JIOHT HoctrT

nucHperHbrft xapaHrep.

Br,rnogrr

B peay.nrtare trccJreAoBaHllt.E xaparrepa axrtrBuaar{uz Sronxyron B rIeE-
.Tpe JrrrHr{rr Ho n uepzoE Rctrr,rlxeqHoft afir[BHocrvt 6btnz. cAeJrarrbr ]JreAyloq,ue
'oclroBHbre BbrBo[bI.

1, B repr.roA BcrrbrrrreqHofi axTtrBHocrr( B oT4eJ]bHr,rx yqacrnax {JronItyJIoB
o6paayrorc.E crpynrypr,r, uMeroque BEA Iletroqex .Epltux yaeJrnoB (qruuoft
(20 

- 
B0).103 KM) urrr crrcreM Hecr(oJrr,Hux napaJrJreJrbubrx rleroqert yBeJIr(oB

^(c paccroxnueM Melr{JIy rIetroqKaME B Hecr(oJrr,Ho ceHyHA [yru).
2. Bo BpeMfl Bctrr,rrtrHtr:
a) EApa BcilbrlreqHoft e*rtccua paBBIrBaIorcrI B[oJrb r{etroqeft cucreMbr, trp[

eroM troJryrtrEptrHa (na 0,5 1) orge.nrut;rx sMuccuoEtrbrx sAep u3Mell-Eerc.E
B trpeAerax -F1";

6) uoxpuauze B o6Jracru ctrcreM rIetroqeH paBBVBaercfl BAoJrb IIetrorIeK E
trosTr.r He saTpartrBaeT trpoNlelr{yTnoB Me}HAy HtrMIr;

B) unorAa fia6ilroAaerc.s rrocJre4oBareJrr,Hoe fio.flpqaHue rleloqex cucreMr,r
,oAEa 3a [pyroft; cRopocrb pac[pocrpalreHtr.fI ro.apqaHtrfi B qerr,Ipex uccJre[ye-
Mbrx cryqa.sx cocraBJr.Eer 5-30 :fl.Mlc u.6nzexa H cpeAlrefi cKopocrrr paBABu-
?fieHE.E JIerrT AByXJTeHTOSHbTX Borrbrmefi.

R eaxrro-reutre aBrop trpuuocur rrry6oxyro 6raro4apuocrb afia4eMtrI(y
A. B. CesepuoMyrr Harr[rrgaraM6trB.-Mar. Hayr{T. T. t{anvrA. H. Ba6zuy
Ba oqeEb rtreHHlre coBerr,r upz o6cyrxAeHuu crarbtr.
Hoa6pr, 19Bt r.
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Puc. 10. Osofiroqrl.s yuacrRa Bc[Er-
mxr (6aana 2n) 4,4.09 1979 r.

1,t6" +A "',
si

o - cHr,Ir{Hrt IaltHoro }^{acrl;a DcrrbilrrHrr B rlcHrpe Hd', tt - 08h02'n; t, : g3h49rn UT; 6 - pa3BrrTrre

BcrbrureqHort or{rlccr,r}r (arrr rpcx MoMeuroB Bpe}reHr{.- 67h56rrl' 08h06m: oSh4om ut) orHoclrrcJbHo
.flplrr{x ueloqert, ua6rroqanmrrxcrr B crpyr{rype Oror{}iyfla }rarra}ryHe (0?n20m) BcnbIrrIHIr. ToHHoIt iluHueit
oOseAerrH rrsrHa

Jlureparypa
1., Saepeea A. M., Ceaepru,tii A. E.- tr4an. Iipurr. acrpo(raa. o6c., 1970, r. 41--42,.

c. 97,
2. Ionacton C. Z.- tr{er. Iipnrr. acrpo{r,ra. c6c., 1964, r. 32, c, 14.
3. Ceeeprutr.it. A. 8., Illanouritrv;oea E.-@.- tr4an. I{pr,rlr. actpo{r,ra. o6c.,1954,r.4.2, c.3.
4. rDucinno M. lI ., Vucntanoe B. @.- B nn.: ?Iccregonar:lia snleluir ua Counqe. Bla-

Ar4Bocror{: ABHU, 1975, c. 37.
5. Oeupt M. E.- lIan. Itpnrr. acrpo{.rra. 06c., 1980, r.62, c. t31..
6, Da6ut A. IL, I{apntautooa ,lI. f .- tr44n. Hpulr. acrpoSua. o6c., 1'982, r' 67,
7, Ceeepruttti A. E.- Acrpor. x{yprl , 1957, r.34, c. 688.
B. Suemoto 2,, Iliei.E.--Publ. Aitron. Soc. Japan, 1959, vol. 1{, p. 185.
9. Loughhead R. E.- Solar Phys., 1968, voi. 4, p. 422.

70. Ba6utt, A. II .- tr4an. Iipniv. acrpc(ra. o6c., 7974, t. 50, c. 152.
17. Ea6un. A. I'I .* tr4an. P,purr. acrpcrlrrs. c6c., 1,974, r. 52, c.79.
12. Moreton G. 8., Seuerny A.B.-.solar Ph1 s., 1968, vol. 3, N 2, p. 218.
4,3. Oeupt M. E.- llau. Iipr,rrr. acrpodlra. c6c., 1,967, r. 37, c. 94.

24

N

BBh BJn lr'



v,ql{ 523.98

,ISMEHEHUfl ITOTOI{A PAImOI4 B.[yrIEHI{fl
HA BOJIHAX 1,9; 2,5; 3,2 Iit 3,5 CM
BO BPEMfl PABBMTI,Ifl BCTIJIECHOB

A. o. Eauypuu, A. C. fiuopxruun, lE:T. 
gpIoureBl, *. ,. He$egrer, JI. u. Ifrernox

Ha uarepuaue ua6rrogenufr cousesuoro paAuouafiylreurr.E Ea BoJrEax 'I.",9; 2,5 u 3,5 cu
\PT-22 ItAO) z aonue 3,2 cu (uoaxpulrerp Cu6tr{3Ml1Pa) r,rccnegyrorcr [uuaMwrecnze oco-
'6ersocru rorroft crpynryprr B ctrenrpe r,rBflyqeEtr.r BctrJrecr(oB. [Is couocrasfiextrE BpeMeE-
.afrx rpo(fn.reft scu.fiecron Ea BoJrEax 3,2 w 3,5 cM cJreAyer, qro B rpex fra fifrTw. BctrJIecKoB
ioEE BaMerEo paBrwranTcff. flomaaauo, qro aro paBflr,rqre B Batrrrctr BctrJrecxoB peaJrBno, a Ho

o6ycronreuo atrtraparyprbrrvu a{{enraun. ,{e.naetca BbrBoA, qro paBilflqrle B Bamrcflx BctrJIe-
cnoB rra BoJrEax 3r2 u 3r5 cM, orfilrtrarotr{raxcg Ea 100/s, otpax(aer EaJrurrtre cyrqecrBeEErrx
rpa4treEToB B ctrer(rpe paA[ouaryqeurra B rraqaJrbuoft craAutr paBBrrrua EenoropBrx cJrox-
EBIX BCtrJIECI(OB.

CHANGES OF RADIO EMISSION T,UX;UNTNG BURSTS DEYELOPMENT AT
-{4yELENGTHS 1.9;l 2.5; e.Z AND 3.5 cm, by A.,F. Bachurin, A. S. Duoriashin,

l@l,v,p.Nefed,ieuandZ.I,Tsuetkou._onthebasisofsolar.radioemission
data obtained at wavelengthsi 1.9; 2.5 and 3,5 cm (RT-22, CAO) and 3.i cm (polarimeter,
.SIBIZMIR), dynamical fine struotu-re properties in the spectra of bursts are investigated.
'The comparison of bursts time proliles at wavelengths 3.2 and 3.5 cm, shows, that three
,from five bursts diffel noticeably. It is shown that the difference in bursts records in real
and is not caused by apparatus effects. We conclude, that the difference between busts
'records at wavelengths 3.2 and 3.5 cm being 100/6, reflects the presonce of some essential
gradients in radio emission spectrum at the initial stage of a oomplicated burst.

Ha marepuaJre Ea6Jrro[eEuft corrreqEoro pa4trotrBryqeutrfi rra BoJrHax
d,9; 2,5 z 3,5 cu (PT-22I(AO) u BoJrEe 3,2 crnr-(uonaprrMerp Cz6?I3MI4Pa)
gccJregyrorc.E AuEaMtrqecfitre oco6eHHocrtr rour(ofr crpynrypbr B ctrer(rpe pa4uo-
uaryqeutr.E BctrJrecfioB. Couocraereutre BpeMenurilx upo$zreft .Bcrrrecr(oB Ea
aTtrx BoJIrIax trOfiaaaJro, U'rO n tpex I[3 Ir.aTU BCtrJTeCKOB OIIU SaMeTHO paAJrU-
'qarorc.E. floxaaauo, qro paaJruqr4e B AuarpaMMax aurerrw.PT-Z? (00,0 .- 6') u uo-
Jr.EptrMorpa Qn6UISMIIP (00,u - 30') ne cnasaJrocb rra BpeMeHErJrx upo{znax
.Batruoeft BctrJlecr(oB. Tanzirr o6paaou', paailItque B Barrucflx BcrIJrecKoB Ea BoJr-
rrax 3,2 u 3,5 cu, orruqarcquxc.E Ha 10%, orpamaer uo.edteuue cyqecrBerr-
Hbrx rpaAueEroB B ctreRrpe paAuousJryseHu.s Ha oupeAeJreHHbrx craAuEx paB-
r'frTnfr. oJroxtHbrx BctrJrecroB. flpz arom troror( paAlrotraJryrreHu.ff rra BoJrEe 3,5 crrt
rrpeBocxoAtrr rroror( paAuoEsryqeEtr.g rra BoJrrre 3,2 cv B HaqaJIe BcrrJrecKa
n 7,5-2 paea. B AaJrbueftfieM, uo Mepe paaBurue BctrJrec(a, paorurrrle B tro-
Tonax Ea ATIIX BOJIHaX CTaEOBUTC.E rIeCyqeCTBeEHEIM.
. Cuentp uBryqeutrrr BctrJrecfioB B cauruMerpoBoM Auatraaoue soilu o6brsuo
troilyqalor no na6rroAerruxM, BEItroJTEeHHbIM Ha rracrorax, paBruqarcquxcfi
t 2*3 paaa. ?Ia ariaruBa raaux ctrer(rpoB rreJrbafi EoJryqtrrb cne4euuft o'rx
tonnoft crpynrype. floarouy Borrpoc o rouroft crpynrype B cuexrpe carrrtr-
MeTpOBbIX BCIIJIoCKOB AOJITO e BpeMfi OCTaBaJIC.E OTI(pbITbrM.

Bneparre aror Botrpoc 6nrn uccnegoBarr B It], rue yr(agrrBaerc.E, rrro Bo Bpe-
Ms paBBETufi lrexoropbrx BctrJrecmoa 6bua BaperucrpupoBarra BaMerrrafi paB-
Irur{a B troronax rra BoJr}rax 3,16-3,1 c\r.. lle aroro cJreAyer, qro B cnexrpax
BCrrJrecHoB B caHTtrMeTpOBOM AnalaSOHe BOJTTI MOlfieT [pnCyTCTBOBaTb TOTTHO-
,crpyrtryprrrrft noMuogerrr, T. e. ctrexTp Mo)r(er rlMerb [ocraroquo cuoxuuft
rzA. B [1] ronctatnpyerc.fi caM 6anr r.arrurrla.fr. B crrer(rpe ronHofi crpynrypbr.
.,(unalruuecfiue )fie ooo6ennocrra ue o6cyx4arorcrr.

flpegnaraeuan pa6ora fiBJrsercfi trpogoJrmerrzeM ceputr crarefi, ony6ru-
noBanrrbrx s Tlasecrusr ttAO AH CCCP t2-41 u trocBflq,eEubrx r(ccJreAoBantrro
.JIOfiaJIbEoro UCToqEEI(a I[ Botrirecr(oB pa[uouBJlyqeEtrE, gBfiBarrlrbrx c uroJrb-
'cxoft rpyproft tr.Ereu 1974 r. B 4ononHenze fi Ha6rroAerrE.EM? BbrtroJrrreuEbrM
na PT-22, rra BoJrrrax 1,9; 2,5 z 3,5 cu, HaMu trpuBJrexarorc.E ua6nrogeurr
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Prrc. 1. Sanucrt BcrlJrecRa

2.07 lg74 r. (06ht2m -
- 06h25m UT) no xaua:ry l
Ha BoJrEax 3,5 u 3,2 cu

Puc. 2. Santtcv. BcrlJrecr{a

6.07 1974 r. (07h01n'-

- 07h05m UT) no xaua.ny I na
BoJrr{ax }rb n 3,2 crt u oruo-
trreErre ux aMtrJrnTyA B r{o-
ITeETEI Mar{crrltylror .C, 6, B:

Puc. 3. Sanucu BcrlJrecxa'

2.07 1974 r. (06h38'u -
- 66b52m UT) no naua;ry I
na BoJrEax 3,5 u 3,2 cM rr or-
IrorneHl{e rlx aMnJIIITyA B l[o-
rrerrrbr Marcrrlrylrou .4, ,6, B

ltttrrrltltttlrlt

6hil^ 40" 4fn ,fom ur

COilHeqHOIO pa[EOII3IIyIIeHUfl, IIpOBeAeHII6Ie C IIOMOqLIo trOJIflpIIMeTpa'
Cu6TISM?IPa r{a BoJrHe 3,2 clr. Heclrorpa Ha 6oilburoe paaruque EoJrror 06-
eepBaropEft, y[aJrocb o6uapy}I{urb tr.arr, BctrJrecltoB cJro)nHoft npeuenu6ft
crpyr(rypbr, BapefucrpupoBaHHr,rx oAHoBpeMeEEo Ha o6oux zEcrpyMeHTax.
Ha uarepuaJre arux Ha6rroAeHuft uanr trpegtrpur{.Era IrotrErrr(a uccJreAoBarb.
[uHaMuqecHl{e oco6eHHocrtr roHKofi crpynryphr B ctreKTpe BctrJIecKoB paArTo-
uaryqentrfi. ffi

Couocrasreuue BpeMerrndrx upoSzlefi BculrecxoB Ea BoJrEax 3,2 u 3r5 crr
rroKaSaJro, qTo B Tpex cryqa.Ex oHtr saMeTEo paSfiuqarorcr. flpuuepr,I AByx
BCtrJrecHoB, Ha6ilroAaBrruxcs. 2,07 B uHrepBaJre BpeMeHtr 06h12* - 06h25rnuT'
2.6.07 s 07h01- - 07h03-, rpuBeAer{br rra puc. 1. u2. Buguo cyqecrBeuHoe
orrusue B coorEortreHtr.Ex aMtrJruryA trunoB Ha BoJrr{ax 3r2 U 3r5 cM. Itoruse-
crBeHHo paailuqtre aMtrJruryA xapal(repuByerc.E BeJltrquuofi orrom enun nr,u/'
lne,, (nr,o fr fls,z - aMtrJruryAbr curuaJroB Ha BoJrEax 3,5 z 3,2 cm B MI{JrJrtr-
Merpax or rrpeABctrJrecxoBoro yponrn). Ornoruenue nr,ulnr,, [JIfi Eer(oropbrx
trrrnoB paAuoBctrJrecHos o6oaRaqeno rosHaMZ B Huxruefi qacrll pzc. 1-3.
B gnyx Apyrtrx BctrJrecrax paa.nuuzft Bo BpeMeHH(Ix upo$z.nxx o6uapymurr,'
Ee yAaJrocB. flpzlrep oAuoro trB Hux AaE Ea pzc. 3.
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Paerfisze Bo BpeMerrndrx npo{uJr.flx BctrJrecnoB Mo}ner 6brrr sbrasauo [By-
M.E trpuquHauu. flepnan - peaJrbHa.a. B aroM cJlyqae paailuque B Balrtrc.Ex
BcrrJrecr(oB Ea BoJrrrax, orrrr4qarcql4xcfl Jrr4lrrt, sa 1,00/0, 4efictnuteJlbHo orpa-
)fiaeT rIo.fiBJIeHUe CyqecTBeHHErX rpaArrerrToB B ctreHTpe paAtrol4ailyqerltr.fl rra
'otrpe[eJrenubrx cra4uflx paaBur\rfi Bc[brlreft. Btopaa trpuquHa - cJleAcrBue
,6onuuoro paarzqzfl B rrruprlue [uarpaMMrr HarrpaBJrenlrocrll paAuoreJlecno-
rroB, Ha Koropblx BeJrr{cb ua6nro4enna (aunapatypuan upuuuna). Illzpuna
.AuarpaMMbr HatrpaBJreHlrocrn PT-22 rro ypoBHIo 0,5 na BoJIHe 3,5 cm - 6',
;a aHreHHbr rroJrrrptrMerpa Cz6tr43MIzIPa .- 30'. Ecrr,r o6nacrl reHepaqtrtr
BCtrJreCKa COCTOT{T UB HeCr(OJrbKr,rx TIeHTpOB flpHOCTr4r BcrrbrxrrBaIO[trrIX HeOATIO-
.BpeMeHHO, TO Mo)fier COBAaTbCfl TaKa.fr Cr4ryaqr4.fr, sTO OAr4H r43 IIeHTpOB flp-
Kocrrr onalr(ercfi Ha Kparo [r{arpaMMbr HatrpaBJreHHocrv. PT-22, a ntopoft -w6nuew ee qerrrpa. IIpu na6nroAerrurr rex rrte r{cTorrHr4noB IIa rloJr.flplrMerpe
Cr6?ISMlIPa o6a rcroqurxa 6y[yr, paayMeerc.fi, B Ar4arpaMMe Iranpa]lJrer-
Hocrr{. B orou cilyqae trprr rrocJreAoBareJrbuoM paaropanr{r{ qeHrpoB .flpxocru
tro Mepe paaBrrrr{.a BctrJrecfia ua6nrcgaeuaff BeJrraquHa coorHomeHl[.fl troronoB
nr,ulnr,2 6y4er trBMerr.flTbcfl, r4cralr(a.fl uoruuurrft xo[, olpeAenneurrfi ctrexr-
ipaJlbrrbrMu oco6el{uocr.ffMtr ucroqHr4noB r,rSJlyrreuu.s. Taxoe x(e trepeMerqeHtre
u{errTpoB flpnocTrlr B npe[eJrax [uarpaMMbr HarrpaBrreHrrocTtr aHTeHHEI

'Cn6I43Mtr4Pa He Molr(er trpr{Becrr4 K BaMerr{riM r4BMerreutr.flM B BeJruquuax
perrrcrpr4pyeMr{x currraJroB.

,[,.na'roro sro6rr pemtrrr, Borrpoc o crerreHrr BJrtr.EHr4.fi annaparypnux a$-
{en:ron Ha BpeMerruoft upo$urr, BcrrJrecna rra BoJrHe 3,5 clr, neo6xoguuo
Brrarr trpocrparrcrBerruyro crpyr(rypy o6nacrra reuepaqrrr{ BcrIJIecHa rr ee
uSMerIerrr4e rro Mepe paSBrrTrr.E BcnJlecHa oTHocr4TeJrbr{o oc14 Ar{arpaMMbr Ha-
rrpaBJreurrocm PT-22.

Ha6;rro4eura.E, BbrrroJlrreHHble aBTopaura [5], ror(aBaJrI[, rITo troJrox{elrue zc-
'TOSEr.rfia BorrJrecKa c ToqHocTblo [o EecHoJrbr(rrx ceHyrr[ [yrrr coBrra[aeT c lro-
JrolfielrrreM flAep xpoMoc{epnoft BcrrbrrtrKr{ n Ho, r. e. trpocrpaucrBerrHarr crpyr(-
typa o6.rracru relrepaqur4 BctrJrecxa B ocHoBHr,rx qeprax uoBrop.fler trpocrparr-
'crBerruyro crpynrypy xpouoc{epnoft scntrmxu (no xpafiuefi Mepe, flJrfl
IIpOCTLIX I4M[yJI6CII6IX BCIIJIeCHOB B CaHrIaMeTpOBOlf AIIaI]aBoIIe rOnu), [,nx
'qeTbrpex paccMaTpr4BaeMlrx BcrrJrecxoB HaMr4 r,rayqeHbr AaHHbIe xpouoc$epnrrx
ua6nrcgeunfi 1.

O6nacur cBeqer{r{.s Bcex qerblpex Bcubrrtrex oxaaaJrr{cb [ocraroqlro r(oM-
trar(rrrbrMr,I: r4x.EApa orcro.EJrrr [pyr or [pyra Melree seM rra 7'. finx BctrJrecxa
6.07 1974 r., HalrpuMep, paccrorr{r.re Me}r(Ay flpxrdMr[ rorrr(aMr4 B Ho, JIeE(a-
:tqrrMrL B ocuoBarr{.flx Marrrr{Tnoft rerlra, (BcubrxHyBmeft> so BpeM.fi BcrrJrecxa,
rre rrpeBbrmaro 10" [6]. PaccrrrarprrBaeMr,re B[ec[, Bcnrrecnr{ KparroBpeMerrHbr.
Ho, xax tror(aaauo A. B. CesepubrM r4 A. M. Srepenoft [7], Aarte AJr.fl Morqr{brx
Bctrbrmex, caMa.fi Haqailbra.E {asa paanlrrr{.a noropr,rx cocrorrr r4B orAeJIbHbIx
,rpHr{x rorreK r Hril paccroffrrr4e Me}HAy ((Bcrrbrxr4Barotr{rrM\i) TosHaMu He trpeBbr-
rrraeT [Byx [ec.srnoB yuroBbrx ceHyH[.

Ha puc. 4 uoxaeano frolroxter{r4e r[ep Bctrr,rruex, c noropr,rlru 6rrnu cB.flBalrbl
Bcurrecr{r4, ua6nroganm:r,ecs2.0T B 06h1srn - Qgnlgm UT (a), s 06h40- - 06t50-
UT (a) u6.07 n 07h01' - 07h03- UT (6). floromenue qeurpa .flpr(ocrrr Jroxarrr,-
Horo trcrosrruxa HaA rpyuuofij 'tr.flTerl onpeAeJrflJrocb rro cHaI{aM, [oflyseuHr,rM
na Bonr,mou flynxoncnorlr paArroreJrecnotre Ha BoJrHe 3,2 cv B MoMeHrrJ Bpe-
MeHrr, 6ruarue K MoMeHTaM na6nro4eurafl BcrrJrecr(oB, l c HraM cpaBrrtrBaJlocb
IIOJIOETEI{IIE OCII AI{AIPAMMbI HAIIPABJIEHHOCTII PT-22.I{A PrAC. 4I.ME]g.O, qTO .flAPA
B0nbrrtrex rro Mepe ux paSBr{Trr.fi ocTarorcrr B rrpe[eJrax rrJrotqa4rr, orpaHuqeHuoft
ypoBHeM 0,8 4raarpauMbr HarrpaBJreHrrocrr4 PT-22. 3ro sHa.rur, rrro yMeubme-
rrr{e ypoBH.E perr4crpr4pyeMbrx currraJroB or r4crr4Hnoro trop.E,qxa t)o/o, .rro
SHarrr.rrelbHo Merrbrrre o6napyxeuuoft pasuraqbr Bo apeiueuur,'rx nposr,unx
BcrrJrecnoB Ha BoJrHax 3,2 m 3,5 cv.

fennurpornrlorparrMh, Bcrblruolr 2.07 Ig74 r. rroJryrrerrbT I-{. C. XoqyplraHn Ha A6acry-
. nrarrcnorl ooceprraroprrrr AH |CCP. cnex,rpore.nrrorparrMbr 6.o7 lsi4 r.- A. H. Da6ir-
f ustrt lta ltopottorpadro l(f-1 J(psrrrcrroii acrporlrrarr,recKoii o6ccpra.roprar.r A I-l CCCp.
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Puc. 5. Crexrpr,r r4BJryqeEr,IrI orAeJrr,Hr,Ix MaxcllrryrloB (A, E' B) ncr.recxoa

a-2.07797t+r., THaqaJra06hlZm; 6-6.07 !974r., T*g7h61n' o-2.07 1974r., ?iuauara 06h38m

I4a eroro cJre4yer, qro paBruqrre B Ar4arpallMax arrrerru Ire craaaJlocE, Ha

cooruomeHtru npeueuurirx upo$unefi BcrrJrecnoB, T. e. paBJrrruue npelrenns'rx
upo{nneft ua paaurrx BoJIHax, orMeqeuHoe B rpex frz lttTfr o6pa6otanuux
rcunecnon, 4eftctnrarenbuo IIMeeT Mecro, Eto oauaqaeT, qTo B Hel(oTopblx cJIy-
qaffx [o Mepe paSBI{TrI.E BCrrJrecHoB rrpor4cxoAfT c_yqecTBeHHbre r[BMerreHl4fl

B Har(Jrorre o[er(rpa Aa]r(e Ha 6nraaxux BoJIHax [1, B].

,{,uA tOrO sTo6rr oqeHIITb, CXOJIr CyqeCTBeHHbI aTII I{BMeIIeHIlfi CneKTpa

na_6nuanux BoJrHax,.uocMorpr,rM, r(ar( oHI4 BbIrJrfl[.ET ua 6otee rur{ponoM cnert-
pe, rrCIIoJIbByfi IJI.fl atoro ua6rroAegll.tr, 11poBoAI{BIIItreCE Ha PT-22 eqB 11a AByx
SoJrlrax: L,9-.u2,5 CM. Ha,nu.IUe 9TI4x [aHIlbIx uOABoJIIIJIO EaM IIapflAy C aHaiIIl-
BoM ctrenTpa B yBnoM Ar(arra3orle nonn upoauaJlrrarrpoBarb crlenrp BcIrJIecfioB
r ropaago-6onee ruupoxoM AuarraBoHe BoJrFr, B AtrauaBoge 1,9-3,5 cM, tr( uo-
ilyquTb 6olee uoJruoe npeAcTaBJIeHIIe o AI,IHaMuqecHoM ctregTpe BcuJIecHoB.

Ha pzc. 5 upnnegenbr ctrexrpbr r{Bflyqeurr.fi rra MoMeETbr orAeJrr,}Iblx MaK-

crry*o, (A, B,-B) ,r.ercrBuocrr{ BctrJIecRoB, trpeAcraBJIeIEb^Ix Ha puc. t-3.
Zcr"oqnzxu Omu6ox B OtrpeAeJIeHI4I{ noToI(oB Ha BoJII{ax '1,r9;2r5 n 3,5 cn cne-

Ayroque: a) omra6ra B orrpeAeJreHr4r4 arlreHHofi reMtreparyp5, 6) omu6xa n on-
peAeJIeHI4I{ assexrrauuoft unOrqagra aHreHH},I, n) ueOupegeJIeHIIoCTb B otrpe-

AeJrerrrzlt xOa{{uqueuTa g, yqLITbIBaIOuIeIo CoIISMepuMoCTb paBMepOB IICTOq-

Eu Ha u cerreHue AuarpaMMbr lratrpaBJleEHocrtr, r) EeotrpeAeneHHocTb B troJlo-

fi(errtru ocr4 ArlafpaMMbr HarrpaBJreHHoctrd oTHocr4TeJIbHo ucToql{uHa uSJIyqe-
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uua. ,{re nepnue'omu6ru uo4po6so uccJreAoBaJrzcb s [9]. Omu6na, o6ycron-
JrerrEa.E aruMrr trpuqr4HaMu, He trpeBbrrnaer 50/0. ttoassuqr4eHr g trpaHruqecan
paBeH eAr{Irrrqe, Tax r(al( yrJroBble paSMepbr LtoTorlHur(a I{BJryrreEr,r.E BctrJrecl(oB
corJracuo [5] He npesocxoA.Er 10-20', qro BHaqzreJrbuo MeHBme ceEerr[.a [tro:
rpaMMbr EatrpaBJreHHocru. ,{,lx BcrrJrecfia 6.07 (crvr. pv.c. 2) yrJroBbre paBMepbr
zcToqHufia, oqeHeHl{ble tro .f,[paM cBeqeHllt.E Ho o OcnOAaEtrflX rreTJIU? Onqparc-
qefica na xpouoc6epy rto paBHBIe cropogbr or ;lfr]d.vv. HyJreBoro trpoAoJrbEoro
troJr.fl, paBEbr 2 u 5'a coorBercrBeuuo [6]. HeoupegereHuocrb B rroJrorr(eHtru
OCU AI4ATPAMMbI OTIIOCI4TEJIbHO IICTOqHUHA UBTYqEHtrfl NO HAIIIUM OIIEHHAII HE
IoJr)ilHa trpeBooxo[r(rn. L'.

TanuM o6paaolr, cpe4HenBa[partrquaff ouu6xa, oflycnonneuHa.E artrM[
.trpr4quuaMu, oqeurrBaerca n 0,1 uauepaeuoft Beiltrqunbr.

CpegnennagparuqHarr omz6xa B otrpe[eJreuutr troror(a usryqeHufl BctrJrec-
Ha Ha BoJrHe 3,2 cm raxlne rre fipeBocxograr 0,1 uaruepreuofi BeJruqrruL], Tan
r(an AJr.tr oIIpeAeJrerrr[fl troroKa paAuou3JryqeHlr.fl BcrrJrecKoB rrp]rBJrer(aJrucb AaH-
urre cnyx6u Conuqa.crauqrlrr Toyokawa Ha BoJrHe 3r2 cv. ?Ianeorno, uro
omn6ru B orrpeAeJreurtu rrorol(a ua aroft craurllrr4 He trpeBoox ogar L-20/0.
flpyrue ucroqHfiKtr omr6ox,'o6ycronrenrrro ueoupeAeJreurocrbro B troJro-
lfieErrr( ocrl .[rrarpaMMbr oTHocuTeJrblro uoToqHultoB trBryqeHufl, HeToqrrocTblo,
orcqeroB, cErrMaeMbrx c JreHrbr caMotrtrcqa, He Moryr 6rrTb 6otee 700/o 6taro-
[apfl rnrrpoxoft 4uarpaMMe HatrpaBJreurrooru aHrenubr rroJrgpr(Merpa lr Hpytr-
nouy uacmra6y aauracrr BctrJrecfloB.

Ha puc. 5, a rpunegeubr ctrenTptrr uaryqeutr.E, otrpeAeJrerrnbre Ha MoMeETLI
Mar(crrMyMoB r{r{rerrcr{Buocru Bo BctrJrecxe 2.07 (06t'{5m }GhZ4n UT). Byx-
sofr. A orMerreu ctrenrp trepBoro ulrxa, 6yruofi .B - nroporo. Bzgno .flBuoe or-
iluY.fr.e cuefiTpa trBiryrrerrr,rfi trepBoro truHa oT cuer(rpa Broporo truRa: B ctrefi-
Tpo trepBoro uuxa rroron na X, : 3,5 crvr trpeBocxoAur troron ua l, : 3,2 c*r-
B oneHrpe Btoporo'urrxa rroronz Ha orux BoJrHax trpaxTuqecntr ooBtraAaror.

Ecru zcHrroqurb troron ua l, : 3,2 cm, ctrenrp rrepBoro trrrma crauer trpug-
qUtrIIAJIbIIO I{HbIM: BOOXOI.f,q,UM B CTOPOEY AJIZIIHhIX SOilH. HAilZqI4E AAHHhIX
o troroHe rra BoJrrre 3,2 c}d, orruqarotr{er{cfl Bcero na 700/o or rroroKa Ha BoJrHg
3,5 cnr, roaBoJrr{Jro ycrarroBrrrb, qro xaparTep ctrexrpa uBry.reuus B MoMerrrb[
Ma(ctrMyMoB trepBoro r[ Broporo trur(oB rra BoJrrrax L,9;2r5 zB,2 ur trpaHruqe-
cHI[ rre tr3MeHZJrC.s. cyrqecraeuHoe.orJruque B crrenrpe uBilyqeHEf trepBoro.
u Broporo MaRcuMyMoa ua6,irrogaercfl trpu trepexoAe or BoJrrrbr 3,2 cfu K BoJrrre.
3,5 crvr.

'Cuertrp-r.r, vailyqeHlr.E Ha MoMeHTbr Mar(cuMyMoB Harr(Aoro rrg rpex trtrnoB.
BctrJrecna 6.07 s 07h01*UT [prrBeAegbr Ha puc. 5, 6. B creftrpe rrepBoro trr(fia
(npunaa,4.), rax rr(e Kar( u B ctrenrpe trepBoro trtrRa trpeAbrAyrr{ero BcrrJrecna,.
troron Ha BoJrHe 3r2cv. Htr{rfie, qeM Ha ro.nue 3,5 cu, xorg aro pa3r[que tr He.

9r9Jr1 sHaq](rerbllq, RqK B trepBoM truHe rrpeAbrAyqero BctrJrecHa. Ha soruax
7r9; 2r5 n 3,2 cu xapar(rep cuefirpa tro Mepe pasBrrrrrfl BcrrJrecfia ranrfie co-
xpaH.Eercfl.

Cuexrprr lraJryqegrr.fl [Jrfl MoMerrroB MaKcuMyMa BclJrecma, B paaBrlrrru Ko-.
Topblx BaMerHbrx paanuuuft n upo{unxx aauuceft ua sorHai 3,2 a 3,5 cM rre.
ua6nro4aerc.E, trpzBe[enbr Ha puc. 5, e.lla :si]u.x Br(AHo, sro Bo Bcex rpex crreKT-
paxdroror(rr Ha arrrx BoJrHax 6nuanu.

dtpu roM Haoope BoJrlr, Ha HoTopErx Mlir uccJre[oBaJru ctreKrpbr paAr{otr8Jry-
qeHuff, roHr(a.fi crpynrypa B crreKrpe Moffier 6rrTb o6napy)ileHa cr(opee Bcero.
MerfiAy 6rrlrsnra]ru BoJrHaMrr, r. e. Me]fiAy BoJrHaMr4 3,2-3,5 cu. He zcrnroqe-
HO, qro trpr[ uHoM na6ope BoJrH ToHr(afi crpyr(Typa Mo]fier 6nrr, o6napyrr(eHa-
I[ Ha Apyrrlx qacTorax

O4naxo gra o6croareJrbcrBa uoaBoJr.Eror rraM upeAtroJrox(rrrb, qro rro.EB-
Jr.Eroqaflc.E_B cueKrpe trepBbrx Mar(cuMyMoB roHKafi crpynrypa B ArlatraBorre,
gog13r2-3,5 cu - .EBJreHrre ne clyvafiuoe..fleproe: nzg cr-exrpa Ha BoJruax
7,9;2,5 m 3,2 cv.orMaxctrMyMa ftMamcrruymy coipauflerc.s. Bropoe: Bo BpeMff-

_c1r-g1r_p_o1pa{_zlecxzx na6.rrrogeuufr BctrJrecmoB, sbruonHeuHrrx rpyuuoft
FII4PO7I ua PT-22 ItAO s urcue tg80 r. B Ar4atraoorre Borrg 2,7-3,5;il t{0],
6rrr aaperrcrpu poBag BcrrJrecfi, B AatraMuqecxoM crreItrpe roroporo 6rrn o6na-
pyrfierr yqacron c peBHuM BoBpacrarrueu norona. 0ro BoBpacrarrue 6r,rJlo
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B Ar{anaBo}Ie 3,2-3,5 clr I{ }IalpaBJreHo r( BoJrHe 3,5 crr, Ha arorr ocrroBaur,rr,r
t\{br trpeAtroJralaeM, qro Boapacrar{r.re rroroxa n[e]I{Ay 3,2 u 3,5 cu, o6uapyrren-
HOe B TpeX r43 rr.sTl{ BcrrJrecHoB, r{e cJryqafiHo r,r orpaHaeT nporeHaHrle IIpo-
qeccoB, csofr cruennbrx r4N{eH}ro ua.Iarr,uofi cra[r4rr paBBr{Trrfl rrer{oropblx xpo-
lroc{epurrx Bcrrbrurex.

Cnentp uaryrreHr.rfl nepBr;rx [raxcr,rNryr{oB Bo BcrrJrecnax }{o?rtuo paccllar-
pr4Barrr r(aH peSyJrbraT }raJroE{enlr.s cfieHrpoB r43[yIIeHrr-E AByx paSHErx IIo
irpr.rpoAe Mexarrr{Bi\{oB paAr4or{SJryrreurax. flepnrrrl uexannsr{ AeficrByer Bce
BpeMfl, noKa llasBr4Baerc.fr BcrrbrlreqHbrrt rpoqecc. 3ro ren,nosor,i, ropuosuoft
r{Jrr.r rrarrrr{roropNroSHofi uexanuarr. cuexrp raKoIo MexaHrrs}{a usryqeHr,I.E
xapaxTepuayerc.g r{aJIr{arr,re}r rrJraBr'roro rr&KCr{,\ryara Ha onpeAeJrer.rHofi Bolrue
rr claAoN{ B cropoHy AJrI4Ir}II;IX r,I HoporKldx eoJln [11].

V-racrox cner{Tpa c Boapacrarrr,reN{ rrorona rre}r{Ay 3,2 r,r 3,5 cu nrotxe'r'6r,trr
.o6ycnoenen, ilo-BrrAr{xrolry, cr4nxporpoHHLrrr I{Bfiyrlellr{elr c"na6open fl'ruBuor-
cltr4x BJrer{Tpo}roB. flognrerrlre ranrrx llJreHTpo}IoB B apr(ax llar}Il,IrHoro troJr.g
xapanreplro HaH paa Ars Harrarbr{oii craArrr4 paBBr{rr{.s r}crtr,rfirex [12J. Cuextprr
u3JryqeHr4.a r4croarHr4noB c crrHxporpoHr{r,rM lrexaHrralron nogpo6no u3yrreHbl B

[13]. Cor.rracr{o Bbrnolrrer{Hbrr{ oqeHr(ar'r rrcroqHrrr( c cr4Hxllorporrrrbrl{ NrexaHIrB-
lroM [Bilysenr{-fl trro}r{er Aarb AocraroarHo peanur,l rrax;ros cner(Tpa.

Mrr paccrlotpeJrr{ oArru rrB Bapr{aHroB o6'brlcHeHII.E ro.lryqeHilblx ctrenTpoB.
HeAocraroH rra6.nrogaterrrlrr,rx Aar{}rrrx He noaBoJlfler rtalr 6o,nee [eraJrr,Ho
paccr{orperb Borrpocbr rrHreprrperarlrrr4. O,quar(o rroJryrreHi{I{e rlal{r4 na6mo-
xareJrr,Frbre [arrrrrrre c y6e[ureJrbHocrbro rror(aBbrBaror, qro clexTp BcrrJrecxoB
B CaHrr4[,reTpoBo]r [uarra3orre BoJrrr xro]r{er rrl{eTb rorrHyro crpynrypy, r4ccJreAo-
Bar{rle xoropoli [peAcraBJrfler HecoL{Herrnrrii nrrrepec.

B aaHrro-reHr4e aBTollbl cql4Talor cBor4rr rrprr.rlTHr,rl,I AoJrroll Br,IpaBI{Tr, 6JIa-
rogapHocrr, 14. f. NlouceeBy Lr l. fl. Cuo.ubr(oBy Ba tsIIITIIaHI{e x pa6ote u
rroJresrrbre o6cyrueHrlfl; M.A. I\{uponoBy Ba rexH[rrecnoe o6ecue.IeHlre Ha-
6;nro[errr,rfi; B. yL Bopouux Ba cHaHLI paAr.rouar]yqeur.r.s Co,lnIIa Ha BorrHe
3,2 cM, roryqerrriF,re ua Borr,urorr llyrxoncxorr paAl{oreirecnone;Id. C. Xeqy-
pi,rarrl{ aa xpouoc(reprrbre [arrrrble, rroJryalerrFlr,re rra rrar]lyJrbHoi\r r{IICTpy}IeIrre
c,ryrx6m Co.nnqa A6acT'yuarrcxoli acrpoSuar,Iuecnofi o6cepcatopnu AH
ICCP; A. H. Ba6uuy aa Llo-$r.r.nurbr, rrorryqeultlle lla Hopouorpa{e ttl-l
EtpuucHofi acrpo{raalruecxofi o6cepnaropr.ruAl-I CCCP, E. i\{. Eprouenoft aa
,odropurenlre pr.rcyrrKoB.
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yIn 523.745+523.746,

CPABH EH'IE PACIIPETEJIEHIXIT HA IPfI}IGHHOCTII
MATHMTIIOTO tIOJIf IIOIIEPEK TEHIIT tIflTEII
IIO Jrr{Hr[flM rIOrJIOtrIEHITfl C PASJrI{qHO}I

IIYBCTBUTEJIbIIOCTbIO K TEMTIEPATYPE

M. llm. fyceiiuor, B. trI. Pyccxux.

IIo 158 rroJr.flpr,r3ar{rrourrr,r}r cnenrporpar{rrarf, rrorryrren]rbrrr c 26.06 ro 2.08 1957 r. sa,
ECT I{purtcxor? acrpo{rrar.rqecnoit o6cepaaropun, r,ra}reperrbr Harrp.a?i{euuocrr{ Marrrltrrrhrx
ttoJr.efr. II B Telrll paaJrlrqfibrx rrflreu. Cparnr.rnatorcrr paclpeAeJreulra 11 noneper{ Teurr tr.ETeE,

otrpeAeJreurrbre rro JrrrHrr.flrr rorrroulenrrff Fe I ?'6302,5 A, V I2,,6285,2 A,t]" 6296,5 A. flpeg-
IIOJIaraeTC.s, IITO JIIIHITI-fi )I{eJIe3a O6paayerca B CrrJrOrrrHoM {or.re, a Jrr{Hr'r[ BarraAI{rI - B TeM-
EbIX ySJraX Terrrr [rrTerl.

,{enaercx BaHrroqeflue, qro:
1) nanpxx<eruocrl{ r{arflIrrurtx troref, 11, raaueperlnbre rro JrI{Hr'I-rrM BanaAr,rff, a raxrr{e.

trx pacfipeAeJreHrr.s florepeK Terrrr [fiTerr oAr{HaHoB],r;
2) llecta rraxcrllryr{oB H nowt rro Bcerr cnenrpaJrE,rrbl}I Jrr.rEr,rflrI, paccrforponHrirM BAecb,

coBtraAaloT C TOqHOCTT,TO trpOCTpaHCTBeHrrOrO pasperxeHrrfi cleHTporpaMN{;
3) 4lrr paaunx fl.sreH paBHI4r{a, rre)HAy lf rerlnnx yBJroB r.r crrJrorlnoro {oua reuu uueer:

paBfiLrquyro Beruquuy; oua B ocuoBnor{ HaxoAr.rrcrr B rrpeAeJrax 100-300 fc;
4) n reltuux yaJrax reHI,I 11 r cpegner'r rra 200 Ic 6o.nsue, qe^{ B ee cnrounonr Soue;.

B rratrpaBJreulrl4 K rlerrrpy reHI{ ara paBrrrrqa rreAJreuno (c rpagrcnrorr 0,003-0,01 fc/nu)
pacTeT.

THE COMPARISON OF TI]E DISTRIBUTION OF MAGNETIC FIELD STRENGTH
ACROSS THE SUNSP OT] UMB RA USIN G DIFFERENT TEN{PERATURE-SENSITIVE.
ABSORPTION, LINES, by M. l. I{useynou and z. I. Russkilz.- The magnetic field
intensities fI in the sunspot umbrae.t'ere measured using l5Slpolarized spectrograms obtai-
ned during 26.06-2.08 tg57 at the Solar Tower Telescope of the Crimean astrophysical
observatory. The distribution 11 in the spot umbra are compared, being dotermined by the
absorptionllineslFeI16302.5A,vIl,6285.2Aandl,6296.5A.we.suppose, thatironline
is formed in the continuous background, and vanadium lines in the dark umbral knots.

It is concluded, that:
1) the magnetic field strengths ,8, measurecl by vanadium lines as rvell as their distri-

butions across the spot umbra are the same;
2) the maxima of I{ fields according all spectral lines considered^here, coincide with-

the accuracy at the spatial resolution of spectrograms;
3) for separate spots, the difference betrveen 11 of clarl< umbral knots and continuous

qackground is not equal, but varies rvithin the limits of 100-300 Gs.
4) in dark umbral knots, 11 is in average by 200 Gs larger, than in the continuous

background; torvards the center this difference slorvly (rvith gradient 0.003-0.01 Gs/km),
increas es.

Tlccnegonqnrae ronnort crpynryprr MarHrrrrroro no,[.s B coJrHequlrx [.rrr]rax
flBiltrerctr saE{Hoft BaAaqeii {raaunra Conuqa, IIo na6.nro4elrr{.sM, B6rrroJrr{errHr,rM
c troMorqbro Marr.rr4ro_rpadra Itprrucxofi acrpo6r4sr4.Iecxoft o6cepnaroprau
A. E. Cenep,uu [1j, 6rr.rro noxagaHo, rlro rfargr.r]roe rroJre B re]rr4 rr.trT]ra
IreoAr{opoAr.ro r4 r4}reer MeJrnoMacrura6nyrc crllynrypy.

Ognaxo 14Br'Ieplrrrr Harrp.[I}xeHHocrr4 rrarHrdrrroro rroJr.g He11ocpeAcrBeH]ro
B OTAeJTbHbIX TOlrHOCTpynrypHbrx EJreMelrrax reHI{, r{oropr,re r4treror oqerrb
MaJr^Lr.e xapaHTepHbre pasMepr,r (nouepeunraxu reMrrr,rx ysJrOB COCTaBJr.frror
l-2', cBerJrbrx rocex 0,3-U',5, crr. o6aop [2]), rte yAu"r"r. Dro cnsaano c
6onr,ruraura rpyAHocr.rrilrr4 [oilyqeHrr.rr BeeMauoBcnrrx clenrporpaN{lr c Aocra-
TOqHO BbIC OI{I4M Irp o cTp aHcTB eHHr,rl\{ p a 3p elfierrr4eM,

B rocneAItee Bpelr-fl AJr.fl r4ayqeHr,rfl ToHI{ofi crpynrypbr r\{ar.}rr4rrroro 11or.s B
TEHI4 II'ITEII CPARHI4BAIOT }IAIIPfl}fiE}IHOCTI4 NOJIEft, OrrPEAEJIEHHsIE r1O PASIII,IMJrlrHr4.flM IIOrJIOlqellllfl, r(o1'opEre rlMeIOT paSrI4qHyro qyBcl,Br4TeJrr,HOCTr, rt
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rerrneparype [3-L4]. Sror cnoco6 Aaer Boarroi{}rocrb s xaxofi-ro Mepe paa-

IeJILITb IIaIHI4THLIe IIOJIfl, OTIIOCfllqlleofl It paBHbINI ToHI{OCTpyKTypHLIM SJIel\teH-
rau (<ropaqr4M)) r,rrr4 (xoJroArrr,rM>) reura rr.flrerr [a?fie B Tex cJryqa.ax, nufAa
trpocTpalrcTBeHHoe paSperxeHr4e crrel(rpoB He oqeHb BblcoHoe. Taxunr [yTeM
HarrAeHo, cro:

1) nauparxeHlrocrr, lrarlrr{rHoro troJrrr B rerrHbrx ysJrax reHI{ B cpe[Her\t
na 200-300 lc upenurtraer rroJre B ee ctrrrorruou (rorie [3,4,7-1,0h

2) uarnuruoe troJre u ropflq[x EJreMe]rrax (r cnernr,rx rouxax) n 1,5-
2 paaa c.rra6ee, aretrr B xoJroAHbrx (reuurrx) DJrelrerrrax reHI{ trflrel{ [5,6, 72].

O4uaxo Bonpoc o pacrrpeAeJrerrrrrr Harrp.s)fierrlrocrefi uarul{rHblx uoreit uo-
XepeK TeHI{ n.ETI{a, OnpeAeIIeH}IbIX OAIIOBpeIIeHHO nO IIeCI{OJILHI{lt JII'IHI{.fIM

fiorJrorlerrrd.a c pa3Jrrrurroll uyncrBl,Irerlbllocrr,Io H reMneparype, tr{SyrIeu I{e-

,qocraroqno. Ifalr rrBBecrHr,r roJrbno rpu raxr{x I,IccJreAoBaHufl 14, lL, 1.21, ry,e
aTa SaAar{a paccl\raTpr{BaeTc.fl Jrr4rxb ArIfl Ilecr{oJrbl{rrx r.sTeII,

SAecr Iraxru cpaBHr{Barorcfl pactrpeAeJreHr,r.fl rrarrpflrxenuocrell i\[arItI{TEbIx
rroJreit rronepeH TeHrr r{]roroqr,rcfleHFrbrx rr.flTel.r, ua6nro4eunbrx ]r rrepl{oA c
26.06 uo 2.08 1957 r. Br,rnr.r I{BrIepeHLr 158 uo;rxpuaaIII{ollrlbrx cilenrporpaMN{
xopouero HaqecrBa, currrblx B DTor IrepI4oA ua6.rrroAarensuu BCT Hpr,rucxofi
ac'rpo{uauuecxoii o6cepnaropur.r rro r{eHAyIrapogHofr nporpaI\'INIe cnyxr6r,r
MarIlI4THhIx uo.neft coJIIreqIIbIx rr.flTelr. I{a6.ruogeulr.E rrpoBoAl'IJrrrcr, B olrrr4qe-
,cxofr cncreMe reJlecnoua c a$Sexrr{B}IbINr Soxycnrrrr paccrotrrlrenr I : 35 on

(onncanr.re reJrecxorra clr. a [151). C qensro rroJryqerru.s cner(rporpaNIM il.arell'
ygo6rlr,rx [Jr.rr r4a]\reperrrr.rl Been{aHoBcxoro pacu{errJreHr.r-q rr,rrirtfi trorJrolqeHll.fl,
nepeA [IeJrbro cnexrporpa{a cranunacb noJr.spr'rBar{I,IoHIIarI IlacaAr(a, cocro.fl-
ularr rra rrrracrr4r.rfir.r v ?"14 u rrorr.EpoldAlror,i nroaar.rnr.l [L6, 77 l.Illupuua HamAoit
rroJrocnr{ eroft nroaar,rxrr paBlra 0,33 uu, qro coorBercrByer 2" tta gttct\e Connqa
rrpr.r Allarrerpe ero uao6pamenr4.E Ira qerrrr cnexrporpa{a D : 32 clu.

Cnexrpri 6rr.nra uonyareHrrr B IV nopagxe gu{paxquoHuofi peuernu B o6-
Jracrr{ 4.,uru no.nu }"}"6280-6320 A, r4e o6parnaa rr.ruefina.a Al,Icnepcr{s ctrexT-
porparla paBHa 0,265 Airru. Ifa arou )rqacrxe crrenrpa rur,r nr,r6parr4 rpr{ Jrr'I-

rrlrr,r rorJrorqerrraa, ygo6nbre AJrfl r4BMeper.rrr-rr I{afipfl]r{eHHoc-TI{ xIarHI4THoro troJrff
B rer{r4 rrrrrer: }-e I },6302,5 A,V I },6285, 2 Au}u 6296,54.,{annr,re, xapar(re-
prrsyroqr4e 3rr{ Jrr4Erirr4, rrpraaegeuu n [Bl.- 

JI:,rr;ruq ilorrrotrIelrua fefirpa;rr,Horo ffierleaa 1,6302,5 A .ssJr-Eercs rlpocrbll\{
rBeelrarroBcr{r{M rpr4trrrero}I c 6o,nr,urrau trlarHI4rIIbIN{ pacu1enJlelrueu (g}"fr 

-:: 100.10-10cu2). Ee rrorerrqlra.rr BoB6y]r{Ae}Ir{.fl HI,IEtrIeroypoBIIrr Pr:3,7 oB,
poyJralrgoBcxa.ft r.rHreHcl,rBHoorb B crIeKTpax rporoc{eprr I{ TeFIII rlflrerr
opeAllero lla3llcpa rpl,Ixlepgo oAI{Har{oBa: 1* : 1f, : 4. OAnaxo B clre11rpe
6oree xpyuurrx tt-srel rrttrrtrfi Fe I1,6302,5 A uecxo;rsxo oc.na6eRaer, B orreHb

6o.rrsrur.rx r.flTrlax poyJraHAoBcKaE rrHTeHcrrBlrocrb ee llo?fier cratilfr : 2.
Corracno ItB] era Jrlttrtttr nor.rrolqeur,ra (no cooeft qyBcrB[reJ]rltocrl{ r( lex{-
uepaType) orrlocrrrc.s x V teuueparyplroNly KJraccy. Cnegya [B-10], xrbr rlo-
Jraraetr{, rrro Jrr,rrrr.rf Fe I }"6302,5 A n ocuonrronr o6paayerca r cnnotnnou rforre
TEIIII N,flTHA.

.Ilnnrara rrerl,rpa.nr,uolo BaHaAILfl )"6285,2 A r,r ),6296,5 A n rtarutrrFloN{ IIoJIe
Iror{aBLIBalor clorxnr,rfi ecprfeH'r Seeuana, ux aS$exrlrsuLul c[aHrop JIarrAe

ge6 :3/2 (coornercrBeuuo grq,l,fi : 59.10-10 cuz). Cxerllr IIaTHL{rFroIo pac-
rqerrJrerrr4.fi erux nr,runftpacc.rlrianrr r.r [pI,IBeAeIIrr u [8]. Iloreuquanr,r noa6ym-
AeIILr.s o6enx ;rr.rrrI,rii BaIIaAr{.rI rianr,t (/,ro : 0,3 aB). 3ru "rII{HI'II{ qpegrstqar?uo

cra6r,r B cfientpe i[oroc{epsr Ir BIIaqI,ITeirLIro ycI,I,rrI'IBalorcfl B cnel{Tpe reHI'I

rlflrrra, rAe r{x poyJran4oBcnatr r{rlTcrrcrdn}rocrE, IL :4. CueHrpa;rr,nbre JrI4rIIrI{

V I ),6285, 2 A u)"6296,l-r A nxo4at n I reriuepatyprrrrri H.rracc [18]. Ouu rra-

6trcgatorcx B clre1rpax xoJloAnblx BBSBA, IlarllllilIep 105 Her K4 lr ePeg I(2,
.lurr{ norollbrx reirrellarypa noa6yxtAel{I{fl T":3400 It [19, 20 1, uo orcyrcr-
Byror B cne11rpc BBSBAITV Cyg F B c 7u :5200 It t201. Ecrec1eenno lloJlararb'
-rro o6e Jrr,rur,rrr Bar{aArtg o6paayrorcx s 6onee xoJIoALrbIx reu}II;Ix yBJrax reHI{
IIfITE}I.

tr4s fieroxtenrroro Br{Arro) arro BCe rpr{ Jrr{Hr,rr.r ilorJloilIeHl4a, urr6pairuble HaMIr

4lr.fr r.{BNrepeHr{-q }railllqx{eHrrocrrr rrarHItTIroro rroJrfl H 1B cnexrpe rerlr4 rlarHa
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,rMelor onr{IraxoByro poyJrarr[oBonyro r{rrrerrcr4BHoct, (/fi : 4). Corracno [211
r4Meerc.fl BaBrrclrMocrr, MeE{[y sbrcorofi o6paaonaHr,r.rr r{ poyJraH[otscnrlMrr r4H-
TeHcr4Bllocrqlru rr.rrrr,rft rorJrorqer{rlr.fl B cnenTpe rer-rr4 rr.flTer{. C.ne4onare.nruo,
Molnuo rrorrararb, rrro rrr4rrr,rr4 Fe I1,6302,5 A, V I I'6285,2 A n?."6296,5 A o6-
paByrorcfl Ira ogrrrrx rr rex E{e Bbrcorax a'rrroc{eprr reHlr rrflrHa.

Taxuu o6pasou, cpaBr{r4Bafl pactrpeAeJreHr4fl r{alp.E}r{euuocreii }rarHr{rHbrx
noner,l nonepeH TeIII{ rrflTeH, rra}Ieperrrlblx rro JILr}II{flN{ }fieJle3a r{ BaHaAIr.fI, }rbr
nafi[eu paBJII4arI4.fl Me)r{Ay r\farrrr.rrHbrx{r,r rroJr.EMr{ B TeMHbrx yBJrax reHr4 r[ ee
cu.uouruou {oire.

Fl auparnenno crr4 r[a tHr4rnr,rx no;r eft .[1 oup e4e.rrn Jr]4cr, rro { opuy;r e

H: LLa
9,34' t}-s. g?rf, ' '

rge l,o - 4.rrr{Ha BoJrrrbr Jrr(Hr4rr trorJrorqeur{fl, I - {anrop Jlauge, A}ur -paccroflEue Me)flAy l{eHrpaMr[ rfl]Kecrr4 nopoTr(o- rr AirtrHHoBoJrrroBofo o-r(oM-
IroHeHroBBeeMaHoBcl(oro pacrqetrrerua. ,{,nn otrpe[eJreHtrs. L]uu Ea 'Mrlltpo-
oxorre MmP-1.2 I{BMepflJIocb. orrroc}rreJrbrroe cMeqeHrre o-noMtrorreuToB Ha
coce4Hux lroJrocxax ctrenrporpaMM o BBarrMHo oproroua.rrrnoft troJrEpuaaqueft.

B coorsercrBtrtr c urrpr{uoft xax4oft uoJrocnz rroJrrprraaqzouubrx ctreftTpo-
rpaMM,rr Ar,raMerponr uao6paxerura Conuqa Haupff)fieHrrocrb Marrrurrroro troJr.E
ouire4enaiacb'rrepea Karr{Abre 2".lIaweppunr u9 Jtv:u:r,fr. Fe I 1,6302,5 A rpo-
BoArrJrr(cb uo aceft Bbrcore crrexrpa, noxi ne lrlqqqqf Buaqtrrerbuoe 6flen'Au-.
poBauue o- I{ ,tr-noMuouerrroB, a rro rrrrHn.firvr V I 16285,2 A n 16296,5 A rau,
IAe OHII SHaqI,ITeJIbHO yCuJIeHbI I[ O--I{OMtrOHeHTLI BtrAIIbI O.TqeTJIZBO, f. e, TOJIb-
fto B reHE [flren. Pacqerreuufi ctrexrpaJrbubrx r.'z:nuft Me]rqy Ha]R[LrMr[ ABy-
ux cobegnzMr{ rroJrocnaMr( trBMepflnucr, 5 paa, r[ otrpe[eJrfiJrrrc], cpeAueapu{-
Merrrqecxr4 e Buarreruff Haup.fl?r(errnocrr( Marurrruoro s,ottg- H. -E[cuo, rrro aro
ocpeAHerrEbre BeJrurruEbl Hatrp.E)r(eHrrocrr rro oupeAeJreHHoMy yqacTny TeHu
rr.sreH, uJroqaAb Koroporo s ocuosuoM BaBucrlr or Aporr(aEzn uao6pameuuft
Coruua Ha qeJrr{ cuer(rporpa{a no BpeME ua6nm4euzft.

Cpegnexnagparzqecxue BrrarreHz.E cuyuaftnrrx oruu6ofi ? cB.fi aaHubre c ouu6-
ftaMra HaBeAe]JIIfi HlrTvr Mrll{pocHotra Ha IIeHTpbI T.fiE(ecTr4 o'-I(oMtroHeHToB, [JIfi
rrunrzw Fe Il,6302,5Anaxo4arcaBrrpeAerax6,F/: + (20-30) Ic, aAn.sy 11"6285,24 u L6296,5 A - 6//: -f (40-+- 50) Ic. Paanusue opeAr{e-
HBapparffIecxr,rx omu6or rrpu uaMeper{rrr[ r'otx H tro paarrrrM Jrurrtr.fiM,.Be-
porITHo, cBflSaHo co cJreAyrorr(rrMr4 trpl[quHaMz.

Bo-uepnrrx, il:zu:ufl. trorJroqeHr4.E rfieJre3a flBJrflercfi trpocrbrM TputrJreroM,
a rvtnnur BauaAr{fi B MarurrrrroM rroJre rror(aBbrBaror cnoxturrft a${exr Seelrana.
floarouy o-noMtrouerrrbr rrocJre4Hr4x Moryr 6rrrr secnoJrbro paoMbrrnruu. Bo-
Bropbrx? Saxrop MarHrrrrroro pacqetrJreHnfl gfrgra Fe I 1.6302,5A r 1,7 pdila
6orrme, qeM gfi.fl Y I ?,"6285,2 A a )"6296,5 A.

Boupoc o BoaMolnHr,ix zcro.ruuftax crrcreMaruqecxr,rx oruu6ox nplr cpaB-
Hel{url Maruurubrx uonefi, uaMepeHrrbrx B paBrrbrx Jraufrflx trorJroqeurrfl cuex-
tpo{otorpa{zuecnurrr MeroAoM, uogpo6no paccMorpeu ogrrtrM rrB .aBropoB
s t10]. Oguaxo B4ecb Hylr(Ho orMertrrb cJregyrou{eo.

1. Tlasecrro? qro reoperuqecfiue Brraqeuzx Sanropon JIasAe g1 fiJrfi or-
AeJIbHLIX TepMOB B IIeXOTOpbIX CJIyqafiX CyqeCTBeHHO OTil[qaIOTCfi OT IIX
.na6opatopurrx Bflaqeuaft gt. Tluorga aro paafluqr{e cocraBJrser t0 o/o or 91
1221. floaromy r [10] AJr.a oqeunrn silusuufi. BoBMo]nHrrx paonruzfi * fr gt
Ira BeJrrrqlluy Hanp.fl,r(eurlocrrr Marrrrrruofo nowt H 6rrnu sbr.rucJrenrr fia6o-
paropubre BuaqeHr{.a {axeopon Jlau4e gt Bbr6pauH6rx cfiexrpaJrbubrx ttusufr..
[.ra aroro 6:,l.,lw BB.srr,r ra6-oparopubre plarreulrrr g1 fi$fi. coorBercrByroqux
repMoB, rrpr4BeAerrHbre s 1221, Corlacno [10] grs {payuro{epoBbrx JrtrEtrft,
paccMaTprilBaeMblx HaMrr 3Aecb, TeopeTr{qecHl[e BHaqe:jJ.frff. gl Hecr(oJrbr{o 6orr-
me, qeM r,rx na6oparopHrire g1, a r{MeHrro: AJr.fl ilu]tsi?rwFe I 16302,5 A ua 0,5%,
V I 1,6296,5 A na 2,4-Yo u VI1,6285,2 A na 0,2%. Tax ran na6oparoprrbre
auaseuu.fl {anropoa JIanAe :l,uuirrirrror;roqeur[.a cqrrarorcs 6onee EaAerfiHrIMtr.
Mbr rrpra Bbrsucreuu.ax Ha[p.E]KeHHocrr{ Marurrruoro tong. E lroJrb3oBaJrtrcb
BeiluIIuHaMu g'1, xOTfl pa3fluqufl IlIx oT $1 B HameM CJIyqae EeCyqeCTBeIIIIbI.
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2. Itax yr(aar,rBaJrocb Bbrrrre, rrrrrrr{r.r ilor.rroqeHr,rs V i }"6285 ,2 A u },6296,5 A
B [[ar]II4THoxI IroJIe rrol{a3blBalor clo}I{nr,rr,i a{{exr 3eelratia. 3ro o3na.laer,
qTo o-HOXIIOIIeIITbI I,IX COCTO.flT lr3 TTeCHOJIbI{I4X IOAI(O}rIOIreHTO.B C pa3;rI,raI-
rrorl rnrrrerrcr,urHocrblo, cABI,rrryrr,rx uo ),, oruocr,ITeJrr,rlo Apyt 11pyra, arro Irl]I{-
B0AI{T H lreHorollouy ylrlr,rpelrnro (paalrr,rrr,rro) Horrlorrerrra B qeJrorr. floerorly
nprr r4Blreperrr,rr4 Nrarrrr,rruoro pacrrleriJieHrra BTr,rx ;rl.tu,rii, c o4lrofi cropoHbr,
I{ecKoJrblto yBeJII{arl,IBaerc.fl BeJrr,rqr,rua cnyqniillnx olur.r6ox orAeJrlrrllx r,ra}repe-
ur,ri,l, c Apyroi'i cropollbl, rloryr r,rlrerb nrecro r,r nc6o.nruirae cr{cren.rarr,rqecqr,re
ouru6nlr. O4uarto, nan 6r,uro iloHaBarlo n [.3], arn crrcrenrarr,rqecxne oruu6xlr
HeCyII{eCTBeIIIIbI IIpI,I CpatsI:IeIII,II,I }Iailp.fl}I{eHIIOC'reli nrarnl,ITrirjlx uoreti, I,rBN{e-
perrHl{x B paSlrbrx JIlrrrlrflx, rr3]lI&€r\rbrx rratllr 3[ecr,.

Tenepr paccN{orpI{rI peByJrbrarbr rrBrrepe}rr,rir naupamerruocrei,r r{arur{Tur,rx
uoner,i -1-1 n paaur,rx rrflrrrax. ,(rr eroi.o rrrr rrocrpor,r.rrn r.pac[r,rmr,r pactrpeAeJrerrr,r.rr
.EI nonepex Ha?fiAoro ua6"rrro4ennoro il.srira rro rpenr cner{TpaJrbrrbll{ JrLrHr,Ifl[I.
FIa puc. t npr,ruegeu oAnH r,ra xapanrellrrbrx rpaSnxon, rge Ha ocr,r a6cqr,rcc
yI{aBaHLI ilop.rIAItoBIrIe }IorIepa IIaplrt nOJIoCoH IIoJI-apI,IBaIU4OIIIIoIl HacaAHr{,
l{e}I{Ay I{OTOpbIniI,I I,ISrIepelIO IIOIIe. CorIaCHo rlrrrpr4He xamgor,l nOJroonr{ npo-
crpallcrRelluurfi upouelr{yron rle}r{Ay AByrr.fi }rorrepaxrr4 rra a6cqucce coorBer-
crByer 2" ua [oBepx]rocrr,r [rrrna. 'foqriarur (cnnorunaa xpunan) yxaaarr]ri
Bllaarellraa 11, uarrepenrrr,re no Jrr4rrr,rrl Fe I1,tj302,5 A, a HpylrrHanrr{ r,r Hpecrr.r-
fiarrr4 coorBercrBerrlro rro rrrlu?rflrr V I 2'6285,2 A n 1,6296,5 A (rurpr,rxouar
Jrtturttr 1 o6rqaa [n.g "nraur,rii uana4r,ra).

flpocuorp rcex 158 rar{r.rx lpadrr,rHou rroHaBaJT,.rro s g0% cnyuaen rrrreer
r{ecro cJTeAyrouee:

1) Irailpfllr{elruocrrr rrarHr.{THr;rx
X6285,2 A u X6296,5 A, a rax;ne lrx

troJrefi, rr3MepeHHbre tro JrrrHZ.flM V I
pactrpeAeJreEr4fl trotrepeK Terrn rrflTerr troqTrr

OAI{IIAI{OBI,I;
2) nanpamellllocrlr lIarIrIlTIrbIx no.rreri 11, onpege;re]rHlre rro "rrrrrrr4flrr [or-

Jrorqelrr.r.fl naHaAr,rfl, Ira 100-300 lc 6onsnre, arerr ro Jrrrlrrlrr rrorJrolqelrr,rfi
?HeJIeSa;

3) rrec'ra r{aHcI,IrIyNIoB IroJr.s 11 no ecerr Jrr4Hr.r.Err rrorJrorr{e}rr.r-E ooBrra[aroT
c ToalrrocTblo npocTparrcTBerrl{oro paSpeuerrr4.rr cneHTpoB.

O4r'raHo B IIrecrI,I cJryqno* Blraqelrrrfl 11 no nceu rpeu crrexTpaJrblrblM Jrr{-
Hu.flr{ oqeub 6nr,raxr,r, B oAi{or{ cJryt161g rranpflE(errrrocrb rroJrr B Jrr4rrr{flx BaHa-
lr4.rl Ha 500-600 lc 6orrrre, qelr rroJre, r,ralleperrHoe ts Jrrrrrr,rrr )fieJreaa. Ilo-nr.r-
AIII{OI{y, 3TI4 CJIyqaI,I yr(aSLIBarOT IIa TO, arTO CTerreHr, rreoArropoArrocTr.r t{arHr4T-
Horo rloJrfl AJrfl paarrbrx rr.flTefl Moxter 6srtr paa"nra.rrror,i.

11o r'rarueuy MHerrr,rro, r,rrrrepecHo Brrarb, r{aH nreir-flerc.g HeoArropo[rrocrr)
tr{arrrlrrrroro rroJrtl rronepefi Terrlr r-a'r'rra, C aroli qerblo rrLI orrpeAcJrlrJru ]laB-
rrocrb llarrp.slr{eFrrrocrei,i rrarrrr4rurJx no"rreii LH : IIv - IIre [,ns fta]r{Aoto
yqacTr{a TeIJTI rLgTeII, r'Ae I{srrepe}ro [ofle. 3arerr nce na6;rrogerrr'rbre rrflTrra
oxpyrnoii (toprtrr 6rr.rrrn o6r,eAr,rJIeIILI B rr-srE, rpyfln co]rJracrro ilorrelleqrrrtxau
r.rx teueft d, u s narHgorlr rpyilne AJrrr oAr,rHaxoBrrx paccro.snr,rli or Hparr reHr,r
r BLITIT4CIeHDT CpeAllrre 3l{aqe}rr{fr paBrrocTll Harrpf}HerrHocteli uarrr?rTrrLrx tro-
.neft, rnaueperrHblx rro JIlrrrrrfltr rrorJror{errr,Ifl BaHaAlr-fl r4 }neJIeBa:

- Hp")t
Ntr:

IAe /e - 
qtIcJIo ILflTelI.

Otltetlrnr, rITo paBxlepr,r terreli rr.ETer{ d rralrr,r oflpeAeJr.rrJrr{cb no ilporfllr{e}r-
Ilocrrr ;rnnr,rii fiorroluenr{rr BallaArdfl rroilepeH l{lrcle}]cr{r4 crrenTpa, noonoJrLny
oHu rlpeBBlrqal,luo cra6bl B cneHrpe r[oToc$eptr r{ rroJryreHr,r, rro orqerJrr{Bo
rra6nrogarorc.E B 'r'eIrI,I n-flTIIa. Hanoltultlr, .t'ro IIailpfl?r(eHrrocrrl lIarrrl,ITrllrx
troJrefi 1/ s re'IIL.I rro Jrr{Ilrr.flNr BaHaArrrl Tan}He r,r3Mepe}rrJ B rrecrax, rAe orrr4 Brra-
SUTe.lrLHO yCI{JIeHbI I,I I,IX O'-IIONIIIoIIeIITsI BI,IAHrI OTqeTJII{BO. TO.rrroCrr, OI{eHHII
d u r orpaHlrql{Baercfl mr.rpr.ruon flo.rrocon rroJr-qpr.raar{uonuofi n{oaarlKrr, r{oro-
pa.rl IIa noBepxuocut Cornrla coornerctnyer' 2".

I-Ia puc. 2 grx paalr.rqHoro paBlrepa rrflTeu rrpr.rBeAeur,r coorHorrre]rr4fl r{er{y
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Earrpfirr(eEEo0TII Marrrr4TEoro rr0Jrfi
IIoIIepeH TeEr.I IrfiTEa IIo JIIISIifiM
rrorJrorqerrrr Fe I 1,6302,5 A,
VFI 1"6285,2 A n 1.6296,5 A
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2+68/,r,
HoncVa /zoroco/r 

"/oJzut(z
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Zfl
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Puc, 2. trtlaueuesr.re c paccrorEr{elr
oT I(paE TeEr,r pasrlocTl4 MerfiAy
MarHLlTEbrMrr rroJrffMr{, 14BMepeIIEbI-
Mr.r , JrLrHtrfix BaEaAr{E ]{ 

'I(eJreSa4ilfi pasar4qHoro pa3Mepa rrflreE,
na6rrcnurRnx c 26.06 ro 2.08
I 957[r.

f f //" r
cf)eAHlIMu auaqer{ufMu paarzuzii uo;reft M u paccrofirruoM or r(pafi TeHr{ r.
cpegnernaAparuqecrrre auaqeuus ornronenr,rft or cpeAr{ero EE ws. KarfiEoro
Baccroflrrtrfi r yfiasaHbr BeprrrKaJrbHbrMtr orpeEHaMtr. Ha rpa{lffiax raHrfie
Irpr{BeAeHBr rlucJra uflTeH n. Pvc. 2 roxaanrsaer, qro:

1) Rns MaJrBrx EfiTeH c trouepequtrHaMu rerru il : B'cpeArr.sfl BeJrr4rruga paa-
,rrEqhr Haupsxenuocreft MarEr4rrrbrx uoneft M coorasil.Eer trpuMep:fLo 220 I0;

2) r rrruax c paaMepaMrr reHtr d, : 12" or r(pa.fl K qeurpy reuz rlfl pac-
'rer: y ftpa.n reHu -NH : 190 Ic, B r{eHrpe TH :280 Ic;

3) gra tr.sreu c il - 16" raxme AT pacrer fi qeHrpy reHrr: y Hpa.n reurr
LH : 220 f,c, B qelrrpe LH :270 Tc;

4) y xpar reuu trfireH c d, : 20" cpegunfl paBHrrqa nonefi {H :160 Ic,'
.a ,B qerrrpe ux NE : 2'!,0 Ic, agecr poc, Afl fi rlerrrpy rerru upozcxoAur
Me[JreHHee, qeM B cJryrralrx trflTerr c d,:1,2" ntla,l,6";

5) grn uau6onee fipytrHrrx tr.flrerr c d, : 24" y xpaa renu M ._ 160 Ic,
.BareM B IralpaBJreHrrr{ R rleHrpy tr.flTHa ffi pacter tr trpu r : B" crarroBurcg
paBHbrM 21,0 lc, oArrano gaurrire ocraerc.f, trorrru trocro.fiHrrbrM.

Moxtuo BaMerurb, qro IIMeerc.E Hexoropa.E Terrgerrqufl yMerbmeHr.fi Be-
ruquHbr LH u cxopocrrr ee pocra or Hpa.E K qerrrpy renu c yBeJrurreutreM
paBMepa trgreH. flo-nugztuoMy, 3ro oB.fiBauo c BaMerrrbrM rrBMoueHlreM rly6ruu
o6paaooanufr. ilvn:g':tr trorJroqeHrr.E Fe I 1,6302,5 A. Itan orMeqaJrocb Bhrrtre,
.ora JrrirHr{.E B ctrefiTpax pqerrb 6onrmux rr.flreH ocna6enaer, tr ee poyJraHAoBcr(ag
uErerrcrrBuocrb BMecro lfr. : 4 craHoBnrc.E IL : 2.floaromy BtroJrEe Mo?fier
ol(aBaTbc.fl, qTo AJr.fl l(pytrrrbrx trflTeH MaIHtrTHLTe trOJIfl, U3MeperrEbre trO JIU-
EI(.flM uofJlonleHr[.E BalraArr.ff u EteJIeBa, orHocfrc.E R pa3rrbrM rty6znan arMo-
.c$eprr reHrr, rocxoJrbr(y ocna6neuue lrfr:e.frv. Fe I fu6302,5 .A. yxaanrBaer Ea
yBeruqeur.,re r.ny6uurr ee o6paaonanzs.. Masecrrro, qro B renr[ ufirua MarEr[r-
rroe troJre c ruy6ruofi pacrer. Cue4ona:reabuo, yBeJrr{rreHr[e rry6nurr o6paao-
BaI{U.ft ILUI}jVLU,fieJre8a Morr(eT uptrBecTr4 H yBeJrr,IqeHtrIo Hatrp.flrl(errHocTE rroJlfi
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/Ips, T. e, yIIeIIbIIeIIIIIO BeJIIITII4HrI -LH 
: Hy - f11"_.^^^ECnu r{aIHlITIIoe

"ii" U u ,.rr 6onr,urux rr{reIl, l{BNIepeHHoe uo Fe I 16302,5 A, nplrnecru x
ypoBnro o6paaonanu.n nnr.rurl rroIJIoLqeIII4 fI C I'fa: 4, TOIAa sIIarlelll{.g AIJ }'Be-
ilr4tlaTo.s I{ B SauIICI4NIOCTI4 OT [I]I{IIfl TLIX Be"IIIlqlIII BepTI'IHaJIb}Iblx rpaAI'{eII-
ToB \,rargrrrrroro rroJr.fl nr,r6o c'rauyr rrllrnlepllo raHI{r,II4 x{e, JiI{6o Aa}Ite }Ie-

CHo,.ItrtO 6onurutrrtrt. ,relt A# [na f]fl't elt NlAJlol-o ll Cl)e[llel'o pa3ucpoB.
V.rr,rrntnafl Bce trBJIox(errlroe, rroH{rro cAeJrarl cJre[yloqee 3aI{JrIoaIe}IIle.

1. Hanpameulrocrr,r rrarrrr4Trrbrx loteii ,[1, r,larrepetIIIL]e rro .nltrr.rfl,tt V f
?'6285,2 A ra ?u6296,5 A, a raxxre lrx pacrileAeJrerrrrr rronepeH relil'I rlflrell oAI{-
IIAROBbI.

2. Mecra traqclrr{yxroB [oJrrr -I1 no ecexr rperl JIITIII,IINI norJlolqellu.fl (Fe I
1,6302,5 A, V I 1,6285,2.& u 1,6296,5 A)conna4aror c roqllocrr,io rpocrllaHcr-
B OHHOIO p a 3p eIxeIII4-fI CIIeI{Tp OI'p &III\I.

3, Paeulrqa IIe)r{Ay Hanp-str{euHocr-a}{r,r lIarFIr{TH],Ix ltorel4 TetIIIE'Ix ]3JroB:

,rr crrJrorrrrroro (tona rerrr{ rrr{eer paalurrHyro neJrrrqll}Iy AJr.s paBHLrx u.arell. OHa
B ocIIoBuoll ItoJIe6JIerc.fl B rpeAcJIax 100-300 Ic. 3ro yxasrltsaer IIa ro, qro
cTerrellb r{eoArropoArro0TII IIaIIrr{Trroro IIOJI.fI B paS,tI4qHbIx IISTI{aX lroxter 6r,rtr,
pasuofi.

4. B relrnr,rx yBJrax relrr4 HarrpflEreHHocrb lrarHr{TIIoro ttoilfl I{ B cpeAlrerr
ua 200 lc 6olture, qeIvr B ee cn;rrorfl]ro-rr SoHe;B rralpaBJle]IrII{ r( I{eFIrpy reIII{
Era paBrrrrrl& ilre[JroHrro (c rpalr,rerrro,rr 0,003-0,01 fc/xu) pacrer.

'Aeropr,r r{cxpelrne 6naro4apat A. E. Cenepnoro Ba Hplrrurlecxl{e 3ax[eala-
]drtfi ll r{eH}rr,Ie coBeTEr uplr o6cyxtAeHl{r{ n oSoplrneul4rr cTaTbI'I.
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O IOJJflPHOCTII MATHIITHOTO fIOJIfI
B CBETJILIX TOqI{AX TEHm II'ITEH

M. [rt. I'yceriuor

I{ayuenue ErreJrbrrbrx rroJrrrpr,raaqr.rorrbrx cfier{TporpaMM paBJrr.rqnr,rx rxren, Ea6flro-
AeHEbrx na ECT l{pr,rltcnort acrpofuau.recxoii o6cepnaropr,rr.r, noxaabrBacr,-qro arrar{rr Bee-

MarroBcr{oro pactr\errJrerrr'r-fi rr,rnfifi raoHou r.r reirrpalrr,nr,rx arotr{oB ,r{eJre3a ogunaHonsr. flpeg-
rroJraraercfl, arro rlptlcyrcrsr.re rr.rHr.rrt r,ro]roB B crrer{Tpax reHLI fltrrer o6ycnoarerio cytr{ecr-
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BoBaHr,reM cBerJrLIx (ropnuux) Toqen B renr,r. ,{elaetcrr Baxrroqegrle o roM, rrro floJrfiprocrL
IfaIITI4THOIO IrOJrrI B CEeTJTLIX TOltfiaX TeIlrI, tlO-BI'IAr4MOMy, Tafia{ }Re, KaR OCilOBTTOTO rroJrff

II.fITHA.

ON THE POLARITY OF MAGNETIC FIELD IN BRIGHT UMBRAL DOTS OF

SUNSPOTS, bid M.'J. Huseynou.- The study of echelle polarizational spectrograms
of different spots observed at the Solar Tower Telescope of the Crimean astrophysical oh-
servatory, shows, that the signs of Zeeman splitting of f'. II ancl Fe I lines .r. th, ,"-..
The presence of Fe II lines in the. spectra of spot umbrae is supposed to be due the bright
umbral dots. It might be infererl,lthat the magnetic field polarity in the bright umbral
dots is the same as in the main spot's field.

Mnorosucreurrble trccJregoBaulr.fl, npoBegeHrrble rra ocrroBe Bhrcoxoxasecr.
BeHHOro MarepuaJla Ha6ilroneHuft, uoHaanrnhlot, uto reHB rIflTHa Iro gpfiocrtr
rreoAHopoAHa. oUa COCTOUT U8 CtrJTOTIIHOIO reMHOrO {Ona,..BHyrptr r(OrOpOrO

rrMelorc; 6oree reMlrbre yBJIbr c paBMepaMI[ d : 7 -+ 2" n cBerJlsre rorIKI4
c IrotrepesuunoM d : 0,3 +- 0",5 (cu., uanpzMep, [t-3]).

A. E. Ceaepuuft 14151 yiexr{reJlbgo troHaBaJI, rlro fi Marrrrrruoe rroJlo B

reHu trsrell uMeer roHHyro crpyarypy. o6pugxo [6] uauepun MarHurHoe troJre
B TeHu trflTeE tro BeeMarroBcRoMy pactqetrJreuuro nururft uoHoB 4 HefirpaJlbE}rx
aroMoB. flpenuonarafl, qro ltfrr,frr-EouoB B reHu o6paayrotca B cBerJIbIx rosmax,
oE rrprrmeJr n BbrBoly: MarlrrlrHoe IroJIe B cBerJIbIx roqKax n 1,7 paaa cJla6ee,
.reM B TeMHbrx. yTracrnax renu. B gauruefimeM aror pegyJlrrar 6rr.r uogtnepm-
gen [7, 8]. Cornacuo t6-81 Mornno cqtrrarr, rrro Haup.Er(elruocrb Marrrrrrrroro
troJr.fl B cBerJrbrx ToltHax TeHu B tr5-2 paBa Merrbme, qeM B ee reMlrhrx yqacr-
ftax. aTo oBEaqaeT, qro B cBerfihlx Toqftax reHu BeiluqzEa EatrpgEteEEooTu
Marnr{rxoro rroJrfi Morfier 6rrrr B trpeAeJrax 1000-2000 Ic.

B genoroprrx cfiyqafix rra lroJl.flptrBaqtrorrHbrx cler(rporpaMMax uflreE B

trpocrbrx rptrrrJrerax Seeiwaua c 6ourmuult {-antopaul MarHurHofo pacqetrJre-
uua (naupirMep, Fe'I,',6302,5 A, 1,6173;3 A nL5250,2 A), nponae oouoBubrx
,o-noMrroEerrroB, Ha Mecre Jr-r(oMtroHeHra o6napyxtiaBarorcg [oIroJrHuTeJIbEbre
ABa fioMtrouenra (cy6xoMtrouenTa), r(oroplre ranxte cMeqeubr oruocureJrblro
r{errrpa ilfr:rrau (civr. pucynox). 3ro flBJrenrle BtrepBble na6arogeno u olrzcano
Cerepnrrlr s [4], rxe ouo 6rruo HaBBaHo a*{exrou pacqetrJleHuff Jtr-r{oMlrouerr-
ta. BareM aror a{{ear ua6rroAarcfl MIIoruMIr IrccJIeAoBareJI.EMu (cu., naupu-
Mep, [9-r.31), Bonee uonnrrfi ctrtrcon trccJregoBanufi, uocaaq,eurrbrx uaytle-
uub pacqetrJrelrug ,r-r(oMlroueHra, u ux aHaJIrrB rrpoBeAeu r o6aope [14]. Mrt
B[ecb noporno orMeruM cireAyloq,ee.

Bo-ueprrrx, BeJrrlquua orEocureJlbHoro cMerqeurr.fl cy6xouuoueutoa
r a{{enre pacq,errJreuufl xT-r(oMtroreHraB 5-10 paB Melrbrrre, rreM paccroflElre
Molr(Ay ocEoBrrbrMu o-r(oMtroHeHrauu runzfi trorJIoIrIeHIr s ll4l.

Bo-nroprrx, cMeqouurr oy6nouuoueuroB B a{{exre pacqeuJreHrr.E Jtr-noM-
troEeETa B CtreXTpaX paBEBIx trflTeH UMeIOT paBHOe .HatrpaBJIeHIre: B oAHI4X
cJryqa.Ex EatrpaBireHue arux cueqeuzfi coBtra[aer c EalrpaBJlgrrueM cABuroB
ocuoBrrnrx o-r(oMtrouelnor (rpa{ufi lra pzc.,6), r gpyrux oJlyqaflx onu o6-
parrrbr (rpa{um ua puc., a).

B [4, 10] Bo Bcex na6nrogeunbrx cilyqafix IreBaBzcEMo or lroJlgpuocrtr
Marrrurnoro troJrff tr.flrerr lratrpaBJreuur cuerqeuufi cy6rouuouenToB D a{{ente
pacqetrneuu.fi Jr-noMtrouerTa 6nrnz o6parubr cMeq,enrr.EM oclroBuhrx o-I{oMIro-
HeEroB. B I13] o6napymeuo, qro MerfiAy sacroroft BorpeqaeMocru oguoro uJIu
Ipyroro HatrpaBJrerrufi crueqenua cy6rouuorreuroB n e$Sexre pacuetrJlenrrq
xT-I(OMtrOseETa tr trOJr.fiprrOCTbIO MarHI4TIrOrO IrOJr.fl lr.flTerr UMeeTc.E Hel(oTopafl
BaBucuMocrb. ,[,ar umen c N-uorapuocrbro uaq,e ua6urogarorc.fl cJl)ruar{,
fiorAa HatrpaBJreHufi cueqenufi cy6nourouenror_ o6parnnr rratrpaBJIeIrrrffM
c[BrrroB ocr{oBHErx o-HoMrroHeEToB, a [Jr.E trflTeH c s-UOnaprocTblo, rao6opor,
rratrpaBJrerrafl clueqerrrfi cy6xouuorerrron u o'-noMrroHerrroB rraqe Bcero coB-
uaAaror.!

B [13, 15-1,7] tronaaaEo, qro afioMaJlbrroe pacqerrJreulre n-r(oMlroue.Hra
Morr(Ho o6trcnurr MarrrurooururrecfiuM s{{enrorvr.
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ognaro s u0, lti Aenaercff trpeAtroJro)fie,tre o roM, uro as{enr pacqer-
JreEu.E 

'r-noMtroHeHra 
o6ycnon.res cna6rrM 'MarHrrrHrru uoreil 

^ (II :300 ---
+- 600 Ic), cocpegororlelrHblM B cBerJrbrx roql(ax reHu, noropoe K roMy )Ite
uMe€T troJl.f,prrocrb, trporuBotroJrorfirryro ocrroBlroMy troJIIo tr.firrra.. cosMecrnoe zccreftoBa,ue es{enia pu"q"orelr" rr-*oonoo'errra, iluusft
udson n uefirpanrFrrx aroMoB, Kar( HaM Ha)nerc.E, Mox(er Bbrrcgrrrb ctrpaBeA-
azaocrr trooJreArrero I10, ltl upe4honoxeuz.s. c aroft rlerrro Mbr trByqEnu

CxeMarltrecx[ft nu4..lpocrsrx rprnleron 3ee-
MaHa c oorbttruMtr Qaxtopaulr Jlar4e, norga
Ha rroJrfi]rr3arllroHHbrx cII-eKrporpaMMax TeE]{
nrren obaapyr{r.rBaercfi c{Sexr pacx{errJreEr.rE
JI-I{OMIIOEEIITA

A _ SIIAHII PACX]EIIJIEHI4ff OCHOBIIbIX O-HOMtrOHEIITOB
u fl-r{oMrloHeura o6parur,r; 6 - eoBnaAaror

SIrreJrr,Hlre trorlflpr{3ar{IroHHbre c[eHTpotpalrrrlrr 1t u.flTerr, ua6nrogeuubre Ha
BCT ltpuncxofi acrpo$uaravecxofi o6cepoaroprar.r. rlonyueur,r crreAyroqr{e
peSyJrbTarbl.

B cenr,r cryqaflx Jrr{Hr{r4 rrorJrorqeHrr.n Fe I X,6302,5 A, hG178,B A, )ISZSO,2 A
troHaSbrBaror a{{exr pacrqenJreHrr.fr fi-noMtroHeHta. Ec.nr.r Ealpfl}r(eur{ocrb
MarHurHoro noJr.fi orrpe/IeJrrlrr rro paccro-surrro lre?fiAy cy6nomnouerrraMrr, oHa
cocraBrl.Eer 120-300 .Ic. O4uaxo BuarreHu.fl H-anp.ax(ennocrefi 

^{argr{rHbrxuonefi, uaftgeunr,re rro JrI{Hr4.EM r4oHoB }r{eJreaa, oI{aSbrBalorcrl paBHbIrtu H :: 'J,400 -:- 1700 Ic. flplrlrepHo raxyro ,fie BerrrasuHy troJr.rr ,EI uoxaatr"aror
crrexrpaJlbgbre Jrr,rHr4rd Fe II u B ?ex qerr,rpex cilyrra.flx, norAa ne 6tr.rr o6ua-
pymeH a6{enr pacqerrJreHrrfl fi-nor{[oHerrra. Tanzu o6paaolr, auauenrar II,
troryqaeMbre rro JItrHI{.EN,I r4oHoB )fieJreBa lr a{{enry pacrqerrJreur{.s Jtr-noMuoHeH-
Ta, oTiluqaroTc.E Ira [op.sAoK.

Bamno orMerr{rr,, sro Bo scex 11 c.lryqaflx Brranr{ pacqerrJreuas r.urltfi.
r4or{oB u uefitpa.rrrHbrx aroMoB ol{a3aJrr4cb oArrHaHoBbruu. 9ro o3Haqaer, qro
MaUII4TIILIe fIoJI.E B TeHI{ IIflTIIa, otrpeAeJLflelfble trO paCqetrJIeEIIIO OCHC|BHbIX
o'-r(oMrrorreHroB yHaBalJnrrx rr.trrarf norJrorr{eHr4fl, uMeror oAtry E ry }r(e lloJrffp-
HOCTb.

cnegoearelbrro, fipeArroflara.s (xan aro o6rqeupuuaro), uro nprrcyrcrBue
J,'vttttft [orJlotqeHtrfl I{oHoB B cneHTpax rerrl{ trflTeH o6yc.non.neno cyqecrBoBa-
HtreM CBeTJILIX ToqeH B TeEE Id ySI4TbIBa.fi BCe LISJIOE{eIIHOe, MOII{HO CAeJIaTb
cJreAylou{ee 3ar(JrroqeHr{e.

1. Bonee [paBo]IepHo fiar( Hanp.E]HellHocrr,, Tar{ r{ rroJr.rrpuocrr, MarHr{T-
Horo troJLE B cBerJrLIx ToqHax Ter{rr rr.fiTeH otrpeAeJl.flTb rlo J]I4Hr{.EM tror{oB.

2. flonapuocrl Marl-rr4THoro rroJr.g B cBerJrrrx rosHax reFrr{, [o-BIlAuMoMy,
TaHa.fI )fie, KaK OCHOBHOTO rrOJrrI tr.flTHa.

3.3SSenr pactqerJreHI4.s Jr-nor\rfioueuTa rrpocrr,rx rpr{rrJreroB Seeuana,
Bepo-sTrro, He onpeAeJlfleT Berusully I'r troJIflpHocTL MarHr4rHoro rroJr.fl B cBeT-
Jrbrx roqHax rer'rr,r frflTeH. Br,r.scrrenr,le llpxpoAbr 0roro .EBJrerrra rpe6yer ,qonoJr-
IrrITeJrbHoIo I4CCJIe[OBar-rr{.fl.

Brrpaxtarc r{cnper{rrrcrc 6narogapuocrn A. E. CenepnoMy, H. B. Creueu-
xo ra II. fI. .{o6poupaBr{}ry Ba Bat\,reqar.rr4.s rr r{eHnr,re coBerbr.

Hor6pr,, t9B1 r.

1.
2.
J.

4.
5.

o,
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O BAPIIAUIIflX JIIIHUIII H.eI ).10830 A
rro AmcHv conHrIA

A. I. trlep6anorr, 3. A. Illep6arona

vAr{ 523.94

I4ayu2on.o npo{ralu rpl4nJrera He I },10830 A va 274 cnel{rporparrMax Colnqa, nc-
ryrreErrirx Ha Br,rcoRorryBoTBureJrLlroii r,ru(paxpollarr4areciloji rrJrerrr{e I4-1060 B c p,ucuep-
cueli 0,83 A/uu 4:rr ar(Baropr4aJrr,Horo r.r lroJr.flpuoro fiarrpaRJreuuii na ;1r.rcxe.

Ilarigeno, qro cyqecrByror Baplraqutr rly6uurr I,r noJryurI,rpI4rr,r Jrl4riI4rr no AncHy
c xapar{TepulrilI}r paccrorrlr,rsiur'r 20-40 Tr,rc. Htr{. Ocnonnori BHJTaA B r4BMe}reHr,re aHBnrJa-

fleuruoir [rr4pr.rlrrJ JrIlIInL{ Br]ocI4T ce lIoJrylxl,lpr,rlra (r,rcr.nrouafl cI{JrhHo BoSl{yueElrr,re aHTr4D-

nr,re o6racTr.r). Ha6rrogarorc.n 6oree cna6ne Bapr,rarlr4r,r npo{lrna Jrr{rrr4r,I Ha paccrorrnr.rlx
oxoJro 2 Tbrc. I{M. O6napynreuo, uro npo(r,rrr, Jrlr}rrl;r cnJrlr}ro BaBr.lcI4T or paB}repon aJrer{eHra
paape[lerrr4rl r]a [rrcre npr,r na6lrolcurn.nx. tr4eIuepcrr,r-a npo{u"rrr Jrr.r}rr.trr na lrr.rnpot[oroMerl]e
C SJIoI\IeIITOM pa3pelxellllfl noprlU{a TLIC.BIII'I IiI4JICI\{CTpOlJ IIa II'ICHC AaIoT IIOJIyIIII{pI,I}Iy JII{}nM
oxoro 1,2 A u ortn-recxlro roJrrxr,ilry B uelrrllc Horluorehril 1C830,3 A ono.xo 4,6, rorga nan
IrBMepcHl4fl, cAeJrauulre c paBpenienl,relt 2{ ruc. I{M Ira pLrcHe, AaIor 3rrarrcHrrfl or{oJro
0,8 A grn rroJryrrr4pr.rnr,r ra 1,3 gl.n onr-r.r.recroii roJrlrr,rrr;r.

Drra peaynr,rarr,r na6lrolerlrii npr,lnopar r{ }roAeJrr.r r;colnopo4noir xportoc$epr,r, cocrorr-
rqert r,re onruuecnui ToJICTLTX (to - 5 B llcrlTpc rJlanrioro HCIrrrrolrcrra) rpynfl cnl4r{yJr, onpy-
?r{errrLrx 6oree upoapatrrtHtrr raaotrr. T1,1:61.ilerirr.r,re cr{oI0crI,r prtixier:r,rii ra3a narreuflIorcrr
ot 4-B nu/c r rpynlax crlll{yJr Ao 15 nrr/c D or{p}rr{arcu;eri c1c1c. l\,Iarrcr,rllalruoe [orilc-
tr{errr{o R rnrrara lra6atoAacrcfl Ira rparr{(ax c}neprparyir. BcpoRrro, Bapl,raur4r.r B qr.rcJre

rrorJroqarcu{r{x arol\{oB cnrBarri c Ba1lr,rarl,rrI\Jr,1 iJeIiTICr r cii relileparyprr r.r norrrfHrypa-
querii rrarrrr,rrnolo rloJrrr r xpolroc(epe.

Izlntencr,rnuocrL DI\{I4ccrI,r Flc I rrag lr,ilr6olr rr ce rcJr}IrLrIr.rr-a rlraHClrraJrlrrbr ra nbrcore
1500 Iur. Ha gror:i BLICore tr{aHCIll\rrarrrrra rr onrnalccrial roJril a IrrrJr},qamtllero raBa.

oN TFIE VARIATIONS OF TI{E HE I 2"10830 A LINE ON THE SOLAR DISI(,[
by A. G. Shcherbakou, Z. A. Shclterbakoua.* The profile of tlic Hc l triplet at 110830 A
have been measured in 274 0.83 A/mm spectra of the undisturhcd solar disk. The spectra
were obtained lvith the Soviet high speed inlrarecl {ilm oir B.0B tg8t.
. It is shown that on the scale of al:out 2C-40 thousand kilometers and 2 thousand

hilometers exist centre-tc-limh variatiors oI the ccrtlal clepth and total half-rviilth oI the
main line at 1"10830.3 A. Strong place to place fluctuaticrs in thc equivalent width of
line over the solar disk are caused nrainll,.by variations of the total half-wrorh (except
for strong activel regions). Moreover it u,as {ound that the line profile clepends strongly
on the resolving pou'er of the instrunrentation.l Thc rrreasuremcnts with rnicrophometcr
slit one thousand l<ilometers dimension (reduced to the solar disk) gives the total half-
width of about 1.2 A and optical thicknesses in the ccrtre of the 10830.3 line oI about
4.6 whcreas measurements withi 21 thcusard Lilcmetcrs cn disl< gives 0.8 A half-width
ancl optical thicknesses of about 1.3.!
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Plrc' L flo;rolrenus rr{eJrr.r cffenrporpafa rra Atlcns rpu ua6.nrogeulrnx
Ilpaltoyro.nsnnnaM4 06oBHaqeHbI ar{TrrBHbre oSracru, [y]rxr]rpo]r - S;rortxy,nr,I

These observational results are interpretetl in terms of a non-uniform chromospheric
model being optically thick (ro-g at the centre of the main line) fine mottles (spicules)
surrounded by optically fairly thin layers. The turbulent velocities of gas motions vary
from 4--8 l<m/s in fine mottles io 15 l<mis in sumoundings. The integrateil absorption in
10830 A is stronger over supergranule boundaries then at the centres. Probably variatiors
of the abundance of absorbing FIe I atoms depend on fluctuations of electron temperature
and magnetic lield configuration in the chromosphere.

'.fhe rnaximum of the intensity, total half-wiilth and optical thicl<ness of He I emis-
sion lies at {500 km height above the limb.

flpoSunr rrfrnrttt rerrr.r.s 10 830 A n cnen:rpe CorHqa rdayqaflc-E prrAoM atsro-
poB. Hau6onee uo4po6r.rbre Ilccfie[oBaHr.r.E napr.raqnr,l r.ruTencrlBEocrrr Jrunrrrr{ B

ar(TI{BI{6rx o6flacT.fix r.r ]ra rreBo3MyrqerrrroM Arrcfie Br,rrroJrEeHbr Hau6oft [1 ],
[e flreponr, Hau6oit r.r HeseHoN[ [2], a ranrHe,[xruonaueJrrru r{ Xonrou [3].
PsA [erareii coruesuoro [r.rcHa rrcc.rreAoBaH rraMr{ paHee [4]. tr4slreper{rl.fi gnBrr-
BaJIeHTHbrx mr{pr{Fr JIr{HIrrr Bbr[oJ]Her-rbr ly,,rreer,ru [51.

O4uaxo Har(otrJrelrHan r.rirrpoplraqr4fl Bce eqe lre[ocrarosga A,Trfl o[rroBrraq-
Horo lrbr6opa Mexalrl4sx{oB, orBercrBerrrrbrx Ba SopMrrpoBarrr4e aroft Hpafi He r.rH-
repecHoft [rv.]F.ut[ B xpoil{oc{epe Corrrqa. CyrqecrneurrbrN{r4 rretrocrarHar{rr npeiri-
Hux pa6or rrBilfifiitcb qacro rrJroxoe pa3pemeHr{e [eraJreii na gncxe, 6o,nrmue
BeJrtrqu rrbl 5l(ctroBr4r{r4ft, HeAocTarorrHo BIJcoItoe HaqecTBo crreHTpairE,rroro
MaTeptraJra, troJIyrreHHoro c S"rreKTpoHrro-orrTr{qecHrrr{r{ upeo6paaonaTeJIrIMr4.
Ho ocrlosnbrM lle[ocrarxoil{ Bcex [pe]r(Hr,rx crrenrpocxorrr{qecxr{x pa6or 6rrla,
6eaycronno, 6o,rrutaR cxBaxrrrocrr, na6.rrio4enzft ua 4r.rcne. Jlnulrq r{BNrep-E-
Jr&crr ,'rrdrtrt, B oTAeJrbrrl,rxT AaJreHo oTcTo,frrqrrx Apyr oT Apyra yqacrHax' r4 Ha
ocl'roRe TaHr4x Ha6JIIoAeIIrrr,l npouogr.r.rrr,rcB rrofibrTKr( ycTar.roBr4T6 SaHoHoMep-
I{OCTr{ B ee rroBeAe}rrrr,I.

Mem4y rer{ MlrolorrrlcJTerr[bre cflefirporo,[r{orpaMMbr B rrrrHlrr{ t0 830 A,
lo,ltyt1g111rure c I{clo.rlb3oBarlr[e[r KpelIrIrleBbrx (Poro[[ollrbrx Marpr{rL [or(aB6I-
Baror, qTo Jrr4rrr4fi o6paayerca B cr{JrE,rro rreo[EopoArroit cpe,qe, rrrrSrolqeii Becr,Ma
cJrolnHyro rorrHyro crpynrypy. Itax nia4uo raa pa6or r,rHorr4x aBropoB, Harrpl4 -
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Pttc.2. Bapraqur.r rny6urrr Ir [oJr]Ixl4pr,1Hbl Jrl4nur,r B noJrrrpuor{ r.r EI{Barop[aJrbHoM Ea-
npaBJreHl4.flx

uep lllrznea r,I_Ap. [6],ITTz.rres r.r Xapnea [7, B], Xaprea r,r Xorura [9], Xapses
r'r IIIune.s [10], Pacra r,r Epzgxreca [11], crexrporeJrr,rorpaMMbr yxaBbrBaror Ha
cr4Jrbllllle Baprraqul{ r'IrITeHcLrBrrocTm JI],,IJmu rro AI,rcHy, TecHo CB.fiBaHrrbre c KoIr-
{urypaquefi uarurarrroro rIoJLfl, sro [eJraer ee ygo6uofiAJrfl r4By.reHr4.fl Mar[rr4T-
ribrx noJreft B xpoMoc4epe. B4ecr, uauu cAeJralra [epBa.fr rror]brrHa AeraJrr,-
Horo uByqerrr4rr Bapr4aqrafi nposzilfl" IrurTl,Lrt 10 830 A ua corueqrroM Ar{cHe.

Ha6rro4euua

cueHtporpamtr conuqa c A,rcrepcuert 0,83 A/rulr uo,nyseun 8.06 lg8t r.
Ha reJrecHone BCT-2 }tpnMcxoft o6cepaaropuu.,(raalrerp raao6paxeuux
coruqa Ha qeJrrr cuenrporpa6a 6ntn paBeH-1g6 unr. @ororpa{upoBa}rtre
ysacrHoB connesHofi rloBepxHocrrr npor{BBoArrJrocb Ha nn{paxpoMaruqecHoft
rrJrelrxe 14-1060 B [4] c sbrcorort rqeJrr4, nprrBe[eHHofi x qucny-, panuofi 150 rrrc.
xnr.Jlo.romeur.r.s rleJrr{ r.ta nr{cxe rror{aaaHbr na prac. 1.

flpogonmuterrblrocrr, excuoar,rqzfi cocrasrsra o.r B 4o l0 c.

O6pa6orxa na6urc4eullfi

Tax nax ilurtrrtr 10 830 A lrcur,rrnrsaer Bapr4arlr,rr{ r4rrrerrcrrBriocrrr, cB.EBaH-
Hbre c rorrKofi crpyxryporl xporuoc{epbr, ro, npe}fiAe .reu nr,r6parb B},rcoryx{eJrr4
na uznpo{oroMerpe AJr.s Banr4cr{ cner{rpoB u noJryqeHr4x upo+zneir iauua,
neo6xograuo 6rrno oqeuarr, xapaHTepnbre paBr,repbr aJreMerrror, oop"[erarcq,rrx
crpynrypy. C arort rleJrrrro AJr.fl cos 0 : 1 v 0,3 r.raur,r 6r,rnu aauucaur,r zr.rreE-
cr4Bnocrlr .sApa rJTaBHoro HoMnorrelrra Jrr4nrar{ 10 830,3 A [suxreHr.reM cne11rpoB
ua uunpodroroMerpe rroilepen Ar{cnepcrrr4. Brrcora rqenra 6rr.ua ar,r6paua pin-
nori 0,1 trrtnr, qro la Ar4cno Co.rrnqa coorBerclBoBano 700 xrr. ,{ra rrr* auor-
cefi 6rr.rrr,r nocrpoeHbr cnexrpbr MourFrocrr{? [oryqeHHr,re npeo6paaoBanr4erl
@ypre.

Ha cueH:rpax Mon{Hocrrl 6r,r.ru.r uar?ger.rbr xapaKTepHr,re qaororbr, noropr,re,
ftar( oHaSaJrocb, coorBercrBoBaJrr{ xapar{Tepr.rbrM paBMepaM e.ueueuror 4000,
1t 000, 16 5002 47 000xm.,(aree, gna uocrpoeHur npo$rur,eir tmuuu ctrer{rpr,r
na uzxpo$orouerpe Sarrracr,rBaJrr4cr, c l{Byr{r{ pa6ouuruz ule,ranrr, Bbrcora Roro-
pDIX I4 Irrar rIelHAy trocJreAotsaTeJrLlrr;rr{r.r pa3pesaMr.r Ha cueHTpax cocTaBJrrrJrl[
npl4l\{epHo IroJjollrlHy NIaficI4I{aJrbIroIo Ir MI4lrr4tr{aJTLHOIO XapaHTepl.rbrx paSMe-
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poB EJrer[eIITots. B nel]Borr cJryqae Br,r0oTa LqeJrrr, nprrBeAeHHafl H ALrcHy, 6r,rJra
paBHa 21 000 Rr{, [Iar 21 000 H[r, Bo Broporr cryqae Brrrcora rr{eJ]rr paBHflJracr
1400 nlr nprr Iuare 2000 xru.

Cpegtrenaa[par[rlTafl ourr.r6xa I,rax{eperrr{i"r rrHTeucrrBrrocru rr:,rtrna" otrpeAe-
Jr.flJlacb I.IaI,II{ paHee [4) rc cla6oft $orocrfepuoft nu:.r.uu Fe I u cocraBJrflJra
[Jr.s tr{eJrr4 snrcoroii 1400xu 2o/0. Tenepr ara omu6xa 6brra Har,rrr repeonpe4e-
Jrelra ro o6pa6orne rrr,rlrr.rrr 10 830 A tte t rra cnexrpax Co;rnqa Han BBeBAr,r.
IIo uonrrrt I4BMepel{I{.rrr{ cpeArreKBaAparr,rqHa.fl orulr6na orrpeAeJreHr4a rry6raurr
irl4}Jra cocraBJrfler 50/o rtpu lqerrr4 Bbrcoroii 1400 Hu lr t % npv rlenlr nr,rcoroft
21 000 Hrt. CoorsercrBylolque ouu6nu onpeAeJreHr{.fl rroJrymr{pIdIrr,I Jrr{rrr4rr oHa-
aaJrr{cb paBr{brnrr{ 70 u 6%.

IIo4po6nan Mero[r'rna 4a"ur,ueitureii o6pa6ornu ctrexrporpaMM r,r trocrpoe-
unn upo{utefr ,rruuuw r{Brro}r{eHa uauu n [4].

Peaynr, rarr,r ua6urogenul-r

Ocuonur,re na6nrogaelrbre rrapar{erpr,r upoSrueft lrvn:r,m rrpeAcraBJreHrrr
u ta6.u. 1. u 2. B ra6n. 1 nonerqeubr peayJrbrarrr r{Bl{epeuuit c nr,rcororl rqenlr
2t 000 H\{, a 11 ra6n. 2-co rqeJrbro 11100xu. B o6elrx ta6nr.rqax A.rrfl narpaB-
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0,052
0,060
0,065

0,040
0,045
0,042

0, 63
0,83
0, 83
0, 60
0,70
0,76
1,33
7,29
1 ,06

4,2
2,7
3,0

4,4
2,6
3,6

0,96
0,90
0,90

0,73
0,80
0,56

4,7
3,4
J'D

3,8
4,1.
2,6
3,0
ot I

3'5

J'J
3,6
3,6

4,5
,o
,n
4,4
eo
J'o

4,5
otr

JrJ

4,4
4,4
4,8

Ta6ru\a 2

o
oo

N S E w
o

L

o
a

tr I

o

I

o
@

t 3 4 5 6 7 8 I 10 t1 L2 13

0,59
0,73
0,77

0,080
0,110
0, {30
0, 130

0,070
0,080
0, {00
0,080
0 ,080

0,96
0,74
0 ,80
0,94
0,84
0,9L

0,100
0,060
0,090
0 ,070
0,050

0, 110
0. 130
0,120
0,100
0, 100

'l',07
7,ll
I ,06

7,17
7,17
7,37

'L '0L1,34
!,21
7,24
7,34
7,16

1,27
l,2B
1,77

0,080
0 ,060
0,060
0,080
0 ,050

0,095
0,070
0 ,075
0 ,096
0,096
0, 105
0,115
0, 103

2r0
2r8
216
3r2

2r3
3,0
3,3
2r7
217

0,81
0, 79
0,53
0,66

0,82
0,51
0,82
0,51
0,89

3,0
Zto

2,5

0,59
0 ,63
0,59
0, Bg
0 ,71

Jr /
3,2
3,0
J'J
J,J

0, 82
0,79
0,64
0,68
0,64

oe

2,0
4,0
2,5

2,6
2,3
2,3
3,8
3,8
5,0
3,1
3,2

0, 86
0,92
0, 59
0,66
0,82

0,96
0,89
0,59
0, 56
0, 76
0, 63
0, 66
0, 69

0,743
0,746
0,145

0 ,070
0,056
0,072

0,072
0 ,054
0 ,053
0,064
0 ,049
0 ,052
0 ,051
0 ,069
0 ,098
0,077
0,065
0 ,067

o, 070
0,073
0 ,070

0, 110
0,138
0, 100
0,093
0,082

o,!.43
0,127
0,L29

0,143
0,15!.
o,!52
0, 1.66

2,6
2,9
J,J

2r9
3,0
214

3,8
3,0
3,0

4,5
2,3
2,4
3,0
2,8
3,0
3, fi

2,8
o2

3,8
3,0

412
216
2,8
2r9
3r2

217
2r7
3'6

416
3'5
oro
415

0,96
0,84
0,64

0,82
0,86
0,7 4

0,64
0,60
0,7L
0,82
0,99
0,79
0 ,82
0,82
0,59
0,7 7

0,92
0 ,86

0, 69
0 ,89
0,86

0,96
0,78
0,69
0 ,81
0,81

0,92
0,92
0,86

0, 76
0,73
0,88
0,92
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a

ad ts

I 4 5 6 7 8 o 10 LI 12 13

,396

,330

,246

,211.
,208

0,118
0,L20
0,084

0,07L
0,086
0,088
0,726

0,t12
0,102
0,126

4,2
3,0
,a

4,5
5r7
ttr

4,4

2,7

0,90
0,73
0,81

0,66
0,83
L,06
!,10

l',23
1.tL0
1 ,06

0,079
0,050
0,074

0, 059
0,089
0,077
0 ,095

0,095
0,t20
0,145

4,2
5,9
?,

3,5
2,9
3,1
4,L

2,6
o,l
tl,0

1 ,11.
1,04
1,34

| ,17
I,28
L,14
0,97

0,97
0,87
0,87

0,145
0,147
0, 138

0, 100
0 ,1L2
0,084
0,242
0,242
0,236

6,0
5,4
4,6

2,4
4,7
3,1
3,8
216

0,59
0,66
0,89

0,82
0,66
0,76
0,92
0,99
0,99

0, 165
0,067
0 ,090
0,092
0,L25
0,139
0, 087
0,089
0, 195
0,176
0,L37

3,8
4r8
5,3
4,8
5,7
4r3
)o

3,9
3,9
3,0
2,7

0,95
0, 59
0,66
0,73
0,63
0,67
0,63
0,73
0, 99
0, 99
1 ,06

0
0
0

Jlelrrrfr N, S, E u W rpuBeAerrbr BrraqeHrr.s cos 0, rry6vr{br rJraBrroro Hoilr-
rroEeHTa JIr{Ilrlrd fi0 (10 830) , IleJrIIqI{itbI orHorrreHr{.s rry6r4u }roMrrorretrroB
ro : Ro (10830)/fi0 (10829) 14 rrorIyIIrI4pI,II-IBI rrraBnoro KoMtror{eFrr& A},r7,
B aHrcrpelrax.

Bapuaqru{ uo Arrcxy. FIa p:rc. 2 tror(aaaubr Bapr4ar{rru rapaNrerpots rpo-
Suna nraur'rr{ tro Arrcxy, coorBercrByrorqr4e rls[repeHr4.rrr[ co rqeJrbro Bbrcoiofi
2t 000 Hrr.

Br.rgno, rrro n HatrpaBJrenr4r4 c ceBepa r.ra ror ury6rrHa [ruHLtu uctrrlTbrBaer
IIEBIIAqtr{TEJIEIII,IE KOJTE6AIII,Ifl, ITOTOPbIE, OAHAHO, NPEBOCXOA-'IT OIIIII6RI{ I43ME-
peHrrii, xapaxreprrsyroqr{ecfl pa3}reporr HpyErr{oB. B6.tralr qenrpa Ar.rcHa Ro
r4MeerABaMaHcr{}ryr{a, coonBercrByrotqr4e anrrrBr.rofi o6racrz H rory (cru. pllc. t)
u {noxny.rraM K ceBepy. B cpeAnervr Jrr{Hr{r K rory 6o.uee ciladatr (oxoro 5 %o

or IdrIreI{cr4BHocrrl RoHrr.r}lyyMa), uelr H ceBepy (-10%). floreuirerrr4e K r{paro
o -Ro neauasr,ITerrr[o r.r crarroBr{Tc.fi BatrerHblt{ TorI},Ho rrpl,r 0 > 70".

flo.rryrur,rprana Jrr4HIdr{, Harrporl{B,I{crrbrrlrBaer BlraqrrreJlbHbre HoJre6arrr4.fl,
BO r[HOrO pa3 trpeBbrrtrarcrqr{e cpeAHeHBaAparurr[bre oltru6Ru. rlpu erolt qacro
CUJII,IIbIE HOjIE6AHU,g IIOJIY]uIIPI,IIII;I BI{AIIbI NO 2-3 COCEAHI4M TOqI{AM, tITO CO_
orBercrByer rraArrcHe paccro.rrrrrrflu 20000-110000 nu. B axrr.rprror,i o6ilacrr,r
trOJIYIIIIPI,IHA J]I{HI,II{ B CPEAI{ENI MEI]bItrE, AIEM B COCEAIII4X I{EBOSI,IYIqEIIIIbIX 06-
JracT.flx, r,r r{MeeT MeIrbIIIyIo ar{uII4TyAy KoJre6aHl4li. Ilonna.a a}[urr.rryAa KoJre-
6auvit rroJryrrrrrprrrrbr lrtrLrriti r{a ArrcKe B rralpaBJreHr4n N-S cocrasfi.Eer
7,1-0,4:0,7 A.

tr4a cpanneur{rr Baprraqair Ro u L}u,1" cJreAyer, uro ocrroBHofi BHJIaA B rr3il[e-
I{eHI{e SHBIrBaJrerITIIoli IIIrrpl{I{}I JII,rIrLrr{ Brrocr{T He rJIy6I4}Ia, a troJrylllrrpI{}ra
(ncxlrouaa cr{Jrbrro BoaMyrqerrrrbre axrr,rBrrbre o6,racru).
. B uaupan,rlel{Jtl{ Bocrort-BarraA r{aflrr Ha6rroAeur,rfl lrMe,,rn, x co]HaJreul{ro,

6onrmyro cKBalriHoc'r'rr rro l{l,rcny, Flurnrure Hpr4Bbre r.ra prrc. 2 t eorr ror cJr]L
safi, xorAa r,IHTeplrperaI{I,LrI peByJrr,TaroB rro;fier oHaBarrrc-fr Jro;+t rrori rrB-Ba
6o;rr,mofi cr{Ba?fiHocrl4 Ea6rloAeurdft. Bce E{e Mo}nno BaMerrrrb, qro rrorel{r{errr{e
H fiparo B JIrlHr4r,I B rrarrpaBJleHr,rr4 E-W 6o"rrr,rlle, rIeM B rralpaBJrerlur{ N-s.
Io.nr,46epr pI Morep [12] 'ranrxe ]IartrJrrr, rrro rrorJrorqeHr4e B Jrr{rrr,rrr y troJrlocoB
lIecKoJIbIto IIeHbItre, seM B aHBaTopl4aJlblrofi o6nacrr.r. Bepoxrno, DTo o6r.frCH.E-
ercfl TeM, qro B6JrI43[ aHBaropa BcerAa rrpr.rcyrcrByror cJra6bre ar(Tr{Brrbre
o6nacrv, noropr,re rpyArro o6napyntr,rrb rrprr ua6JTioAeur4.qx c 6orrbrtroft cHBaEr-
HOCTbTO Ha Ar4CHe,

Orrrorueur.re rny6rau HoilrroHerrroB rrrrur{rr ro : Ro (10830)//?0 (10 B2g) raa-
MeH.Eerc.E IIo ArrcKy B rrrr4ponrrx [peAeJrax. Kax on4no I4B Ta6r. t, B orAeJrr,-
.HDrX eJTeMCHTaX Berr.rq[Ha aroro orHortrerrr4f or{eEL ua.na (- 2) u coorner-
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cTByer 6o.nrruoruy caMo[orJrorqeHrIlo B trrt].bt]lrml rol][a I(aK B ApyfIIx SJIeNIeIITax

;;""'r;;;;;;"" orrr"ro, ,, ,tu'""''o B gnn orrusec*r roll*oro raaa' Bepoxr-

HO, ATO cB.ESano c peaJrrrrrbll[I{ lISN[eIIeHI4flllI{ O[Tl{qecxofr nno:ruocTl{ AJIeIIeH-

,ou ,u urrrxe. B rlentpe AI'rcKa cpeAllee sHaqerlue r0 paBHo 4'! + 0'5 r'r oueur'

xonoilto co.|JracvcTcfl co Bceltu fipehtHlrxlll otrpeAe,TeHl'tg,nrrr tt-1r1.- -'ttoppuorqlta 
l?o - LN'1,'Ha puc' 3 uoxaaarrr'r HoppeJrflul4oHlrble saBucv-

onorrr'A'r, Ro v Llu,1,, noropbre HarJrfAHo r'IJrJrIocrprrpyIor flpe[craBJlel{H}'re

Bbrme De,vJrbrarbr. B' aarafrro'{ HatrpaBJreHI4I'I rro AI'rcHy Ira6JrloAaercfl rrpr-

i* ,uorarMocrE, A1.,7, or -Ho, npuuert xoo{rfraquel.Ir KoppeJurulall AoBoJII'Ho

;;fu ; Brrar{r4*[. Ero nenr.lqrarra y*a,a]ra I{a pl{cylr*e. B. rranpannt*'"'1,1="
SaBI4CI{MOCTr4 Me}fiAy aTtr{Mr4 BeJIr{rrr4HaNILI I{e CylqecTByer. llpra l\{aJIO 1\'IeHtIIOqelI-

CA r,ry6raHe Jt11r;t4t4 noJtyLgllpllllA l\lellflOl'Cfl OUellb CIIJI1JIlO' CneUr'te Hl)yl+(ItIt

cooTBeTcTByroT aHTr4Br.rrfi o6ro"r, It rclly oT aI(BaTopa' B ItOTOpofi s ocflon-

Irolr trepeMeFrHa r.Jry6r4Ha Jrr4rrr4l4. IlOc;reAnee xapaHTepllo U AJIII AHBaTo-

pr{aJrbr.roro uanpaBr;rrr,r,. Boa*o[rno arro r(oppeJr.flI{r.Io !o - A1,,7'z }ta ceBepe

gBJlflercfl pesyJlbraroN{ cyle}llo3r{I{I4l'I CIIOHOft'u'' n $axe'rr',rrbrx o6racreft'
- 

I3apnaqu, ,rrorrn B DJrerlreHTax TOHKOfi CTpyI(TypLI. tr4HTepecno sIIarL' HaIt

*a.rrair, [po+r4rr, Jrr{rrur,r, ecJrr{ ero r{BMep.fITb c Br,IcoKI{r', pa,peIxeI'II^eM ]Ia

Ar{cne. floarouy [rfl paBilr{rrHr,rx cos 0 ltsr cAelaJIII }Ia CleHrpax IIo ]IecHoJIbl(y

rrocJreAoBareJrbr,rbrx paBpeBoB qepeB 2000 fiL[ c Bllcoroit tqeilIT 1400 ru'
ij;;;;; ,q. mr 11fi0 Hn, coorue'crBoBaJra yrJloBorry pa3pernerll4lo 

'ra 
[I4cHe

oRoJIO 2" 14, $AK 6yAer [oKaSar{o rrrr}Ite, cooTBeTCTBOBa.IIa Harlecruy uao6pa-

lHeIlIIfl B MoN'IeIIr {orolpa{rapoBalrrrfl clenrpoB'
I{an n,r4Ho ua ra6.r-. 2, ui6rrcgarorcf sIlaqtrrreJrE,Irble I4sNIeHer{I4'fl rlallar{er-

poa upocpr'tltl JrI{IrrrIr B paBruqIILIxyalacrxax coJrHeqHoft rloBepxHocru' lny6u-
Ha rJraBrroro noN{rroHeltTa x{e}I.fiercfl no AIIcHy or 5 AO 75%,:tOtrylxl4pI4IIa I{3-

Merrflercrr or 0,5 go i,3 A. O^*,u*o [rlfl Ka]n^oro cos 0 paa6poc rapar'IerpoB'

cooT]]eTcTBylorql4x IIoc.]]eAoBaTcJII,HbINI I]a3pe3alI, MeIIIJIIIe, qeN'I B IleJIoN{ fIo

AncHy.
.13 cllegneu 3HaqeHl4fl 'Ro, nory'leHllble co qeJrbro 1400 xnt', MaJIO OrJrl4qalorcfl

o, ,roioparrafi, c^e:raItlrlJx co ueJIbIo 21 000 KM' TorAa r(a* rloJryl,I'rpr{ilbr

"r"r, 
,e ra6n. 2 cncreltatflqecxu ]lbllle, a orHoIrIeHr{.tI r0 cr4crelfarl'IqecHl4

MeHbrlre ana.renuft I4B ra6[, t. IJpuurrnlr ra6l4x pacxo]HAelIr'rft 6yi1yr o6cyi6-

o" 
b'#r.txo'#t ru o116 ". Ilo nyur,rpran a Jrr,rrrrarr n or rrorqeHr{fl 1 0 B30 A rl ^ri:r _::

lrepe [pu6nr,riHer.rlrfl H.lruu6y, a rIApO rIOCTeIIeHIIO SaJII',IBaeTc-fl DIII{ccI',IeI4', lto-

TOpafr [rellexoAr4T ll IIOJIHOCTE,IO Dl[I{CCI{QHnr'tfi o'rertt' runponufi HOIITVp IIaA

lull6ol,r TaI( ?rte, HaH aTo rrxleeT MecTo AJLfl JtpyIIrIX cI4JIbHbIX ruuuft' TAT{L',IX'

;; ij;,]i, ie 
'd iI u 4p. 1\,I, IrccrreAoBar,r n,otfruu aroft nr,rrrralr rlall rII{x{-

6olr nlenepnoft r't totxnoft floJrrpIrlJ'\ o6nactax'
fJltorf,nir JrrrHr{r{ 6r,rnn uoc,r.pcterrr]r r1o ulrrpodroToMerpuqecHl4rf sarII4C'EM C

our.o].,H ufe* taOO xir,r (2"). lIIar r'rexrgy .rIocJIeAoBareJrbHbIMI{ 
paapeBar{I{

coclraB"Tr-a,rr 700 lri[. /{.to ,ro"o"gyrorr1eft o6pa6orltl4 Ilt yqera pacCe'IIIHolo cBera

ueo6xogrluo BHarr, aN{rIJIItryAy npo"ui*'o (nauecruo) r'reo6pamenufl' Ecnr

I(l.l)ei'Ifl.lIcTI{HHoe}]ac[peAeJIeHIIe.flI]I{ocT,n,,o,oa_,aApo}ItaHl{flua6.rrro4ae-
Moe llaclpeAeJlellrle 6yge'r nuerL Br{A

+cb

I,aan(h): t r @)q(h-r)d,r.

lllrranxro cqr{raTE,, qro (paSMasbIBa[II4e)) ueo6paxteufitr IL34a Apoiltalll{fl

,ror.ni 6mtr, our'tcaHo rayccoBofi tlyurqneft

<p (h - d: ;h.*p L- (o n" )'1 ,

IAe c{, - allfl,rI4TyAa Apo'lialllrfl'
,[,.rnonpegeJ]ellllgauurcge"a'rr'rdlo'rolre'rpltalecKt4epa3pe3ttrlp14rerafo-

qero K JIrrHIrr{ noH'tr'Irlyyr'Ia [eI][eHAI'r"y""pi'o i""tp"'n"'-Br'rco'rarqelu 6r'rna

0,"3. IIo,uyuelrHble ,po,1,,,' Hpar ['cna' paaltaaa't'r're ApoEtaIrI4eM' Ml'r cpaB-
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Sz,
\4a

4 ,f ./lr
/', xM

HtrBaJIU C Te_OpeTUqeCHUMI{ r{ptrBbllfrr rroTeMHeEUfi n l(parc, BLrSIIcJIeHHbrMr4
Iy.rrrem,ru [5] n,ns paarzrrubrx BHaqeEZft a, or d, : 0" [o a : 5'. F

Taxoe corrocraBJrerrue AaJro rraM BoBMolnrocrr, olpeEeJrr{Tb r(prrBylo
PEAJIbEOTO IIOTEMHEIIU.fI I( HPArc V{ I/.AfrTV.) qTO B MOMEHT EA6JIIOAEEUfi AMNTU-
ry[a Apomasuft 6r,rra 2". Ha pvc. 4 rroxagano rroJro]r{eur{e JruM6a, fipuuffroro
rro 3rofi MeroAtrHe, or r(oroporo Mbr orcqurbrBaJrtr mHaJrysbrcorBxpoMocoepe.
Ha erolr ffie pucygne tror(aBarro paclpeEeJregue ,rpxocrr4 B KoHrEEyyMe tr B
.ffApe rJlaBrroro r(oMnolleuTa JIUEZU reJru.E EJrfi ceBepHoro Jrr{M6a. Tlnrencre-
Hocrr, Ea6rroAaeMoro IrorrrrrHyyMa rrpE cos 0 : 0,064 npzu.rrra Ba e[rrHuqy.

Huxe rroraaarro pactrpeAeleEtre c Br,rcorofi un:rerlclrsuocrrr .aApa ilfrHyrrt
I{a[ {rrM6oM, orrrortreHT{fl noMrroEeEToB r0 r{ rroJryuupr4rrbr AJr.s o6efx.uorrp-
nrrxfo6,nacreft. 3uaqeur4.ff arzx BeJrr.rqtrE noMeqeubr n ta6r. 3.

fffi irr, lTa6ruqa 3

h, rlr
N S

IlF'" rc A?ur7r, A rtle - rc fo Aftr7r, A

150
850

1550
2300
3000
3700
4400
5100

-2r8
-1 ,8
-0'8012

l'2q.t

312
412
5r2
612
7r2

-0,14
-0,060,08

0,23
0,39
0,43
0,40
0,35
0,25
0, 16
0,08

4,0
3,0
L,g
3,0
J'J
,.7

3,5
4,0
5,5
5,7
6,7

1,02

1,20
1,09
1 ,08
,1,,20

t,t4
1,04
I ,00
0, 93
0,84

-0,08
-0,020,09

0,23
0,37
0,45
0, 39
0,27
0,20
0, {6
0,08

4,4

z,a
3,5
3,0
3,1
4,9
6,3,J

0,82

0,97
0,95
I ,08
1,18
4,74
I ,08
I ,03
1 ,06
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flo.nyuenusre BaBrrcuMocru tro11a3blBaror, qro, Bo-rlepBErx, xapal(Teplrcrunu
u3ilyrreHtr.fi B Jrr4Hlrrr coBrra4aror g.nr o6erx IroJrfipEBIx o6racrefi. Paa6poc.s
,o ,riorntta 6rrrr peaynr,raroM upunatoft Mero4l{r(tr rt roqHocrlt ualrepeurafr.

BO-nrOpsrX, BCe BaBl{cfiMoCrI{ [OCTI{IaIoT sItCTpeMaJIbIIBIX BEaqeHuI4 trpu
h : 4,500 EI.[. Ha orofi B],rcore rrHreHcraBHocrb I{ rroJlyrtrupvlJ'a ilI/,E-vu' Mar(ctr-

MaJrbgbr, cJIeAoBaTeJIbHo, MaHcuMaJIbIIa I[ IasJlyqae]la.n alIeplu.fi . Suauenue ro

rra aToft Bbrcore MIrHr/tMaJIbHo, paBHo trprlMepHo 3 u cootsercTByeT nara6onr-
ureft otrTusecKofi roJlquHe r{sryqaeMoro ra3a.

Peaynrtatrr xop6mo CorJIacyIoTC.E c IaHHbIMI,I [pyrrx__aBTop3B. Ha OCno-

Baurrfi 6ororornrprrec*rx narrtepeluft ,(rxuonane;uru r4 
^xoJrJr 

[3] [oryslaru
BHaseE;e ro : 3,3 AJIfi Br,rcorbr 1700 nu r ys :6,0 A,s 680^0^nirn' IIo Aaunnu
it;r;rt[5i exs;saneHrlrafi mplplrHa aMl4ccrroHHoir tlnram 10830 A Aocrraraer
Mar(cr4MaJrlrgoro BgaqeHlrfl Ha Bbrcore -1500 xu. MancraMyr,t s EMlztccfrfr- Itvrlutv.

D, coornetcrByer BErcore 1300 xrvr corJiacno Melruuxosyuflepene.rnrauyIt3l
z 1500 HM corJlacuo Vafity [141.

O6cymgerue peByJrbraroB

B uacrorqee BpeM.f, Teopufi, yAoBJrerBopureJrbrro o6rncnrtorr\afl_sopMtr'
poBaur.{e qrv..:rLwr. 10b30 A r -xporttoc{epe 

Co,ilnqa, eqe He oOaAaHa. fnasuas
TpyAgocrb BagJrroxraercs B rrlrreplperaqlrr[ r.ry6znrr Jrmtanvt- trorJloqeHr'IE Ha

[trcfie.
JIurivs. He I {0330A o6paayercr trpu trepexo[e 2351 -ZXPr,r'o.t'r 

co'
crour uB rpex Rol\{trouellroB c orlloruentreM suarleuufr. gl 5:3: {. [,ra rnarurrx
trolrtroEerrTa paB[efieHr,I ToJrBKo ra 0,09^A z noarouy 6JIE-BaI9TCE B oAHy JrE-

uurc 10830,5 A, Ha paccro.fiauu L,26 A ot roropoft sa6.nroAaercg cIIyrIlI4I{
L082g,7 A.'oS{enrzsroe orrrortreHue aua.reEuft gf ljyx paBpemaeMblx RoM-

rroEeHroB COCraSil.fier 8 : {.
Ha6nro4aemoe Bgaqeuue oruomeutrfi ro: R0 (L0830)/R0 (10829) Ha [rrc-

Ite 6JItrBIto R 4 u enaslaTeJlbno MeEbIne 8, uto cBuAeTeJrbcTByeT o crtJIBHoM ca-

MOuOIJTOIqerrfrV. B JtyIEvII6. OCnOsHOe trpoTuB6peql4e BaKIIOSaeTCfi B TOM' qTO

rpz 6onlmoft otrTusecKoft TorqtrEe Ha6rroAaeMar rny6rna ilfrr.YI]fr orleEb MaJra

u He rpeBocxogr4r B cIIoHoftEoM AI4cRe 5-72Y0. [e flrep r gp-. [2] cIItrMaIor
aro nporzBopeque BBeAeEI4eM IlapaMerpa c1Ba)flEocTtr cpeAbl, {oprrnupyroiqeft
rZrulO, Ouu C.rr.rralOT, qTO ;lturrutfi O6paayetCn B Ctrul(yJlax, a CpeAa Me?flAy

clrlnyJraMg Ee BlloouT cBoero BI(JIaAa. Cpannuoa.a s taroft Mo[eJIu reoperl4-
qecHtre ra na6nrO4aeMble trHTeIIctrBIIocTu Jlilr1.uttr) oulr IIoryqaloT Bllaqeutre

cxBa)r(HocTtr or(oJlo t0%. OUnaHo eTa A,IoAeJrb? rIo-Br4AtrMoMy, cJrultrr(oM cxe-
MATIIqHA.

,[,nr uponepHrr MoAeJru .(e flrepa z gp. [2] Mbr ctreqraJrbHo I{ccJreAoBaJrr,I

npofru.rm ililp1frr4 10830 A sa oAuoM tr roM IHe yqacr11e colIHerIHoIo Etrcl(a'
ubnyulm mx c na6opou qeneft paa;rlruuofi Bbloorbl ot 1000 Ao 2t^000 xrrt. I{enrp
IqeJrE trpu BaIIr4CI4 aTux c[sKTpoB BCerEa CoOTBeTcTBoBaJI cos 0 : 0,91 B: IIa-
trpaBJrerr[u Ha Bocron or qeHTpa conrqa. i

Eclz MOAeJI6 BepIIa, To aro BHaqI4r, qro IIp1a MaJIof qeJlu MbI peII[CTptr-

pyeM rrpo6u trri" Jtwnfru. ) o6paayroquft cn_ uperauyqecrBellHo B ctrtrItyilax t n lfr-
i"" goh*a 6rr:rs rny6o-nof, (ua-aa 6onrmofi otrrgqec1oft ronqnusr). flpu
yBeiltrqeHuE qeJru JrrrEtrfi AOrr)r(Ha cTarroBtrTbc.fi MeEbrtre r(3-Ba Cr(Ba)firrocTtr

cpelbl, Ho oe IIoJIyEupI{Ea tr oTHoIIIeHUe I(oMtroHeIlT ro IIe AOJI}I{EbI SaBI4ceTb

oi rrr6pannoft senuslaEbl IqeJIr, ra1 fial( B MSASJIII ,{e flrepa u Ap. oHI( oflpe-

EeJr.Erorcrr roJlbr(o cllultyJraMl4. ognaxo 3To He rar(. I

Ha plrc. 5 flor(a3arro BJrr[fiHr4e nu6pauroft Bbrcorbr I rqenu Ea peByJrbrarBr

uauepelluft. Iny6rna-runlrr[ uoqrrr rre r4BMeHrrJIacb rrprr yBerllrlelrl(u Bbrcorbr

qenu or 1000 xo 21 000 r(M., a rroJryrtrupranir rr r0 trpereptreBaror cyqecrBeEEble

"-r"""4""". 
Ora3aroct, uro np, 6o-truom paBpemeHutr Ha Aucr(e (qe;rr

L000 xlr) ilut1rilfr. troJryrraerc.E orreurruupoxoftlrc 6orrbrrruM caMorrorJroqeEueM.
Tanoft *" p""yourut y*" o6oym4anc^n HaMI4 Bblme [pI{ cpaBllewua radx. L

u 2. Bepoxr*o, ,r"r" {oprtrupyercE B cJro}nEoft neoguopo4nofi xpouocsepe,
r rtoropofi nolJrorqeEue ollpeAeJr.EeTc-fi He ToJrbRo rrJrorHbrMrr, orrTaqecEr{ ToJr-

crbrMtr BrreMeuraMa (cuuxylarttra), uo r 6onee upoapauuoft cpe4oft Me?fiAy
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HrIME. Ecnu caurrMu HetrpoBpaqnbrMra
B rrvrlJl/,w aJreMelrTaMrr AeftcTBZTeJIbHO
FlJrflrorc.E ctrr{nyJrrr, To trprr qe;rn 1400
xm (2") Mhr trorynaem unsopruaqurc o
IrorJroqeEZU B rpytrtrax cntrKyJr, rar(
Har( aJreMerrr paSpeueHrr.fl rra AucKe
orpaHlrqen fiaqecrBoM zao6paxenrt fi. 2,, .
Ha6nro4euz.s Ha nuM6e cnra4erenrcrny -or, qro a${en:runnne BblcorEr arr{x
aJreMeHroB n xpolroc{epe 6luarz H
1500 xrr.

flpz rsruepenrt.nx co qe.rrrro 21000 xiu
upo{znr, ilrr.Hurn. otrpeAeJr.Eerc.E ycpeA-
HerrrbrMtr rro Blrcore qe.ru Suauqecfitr_
IyIII yCJIOBII.flMIII B qerrrpaX ltiln Ha
rpaErrqax cytreprparryJr. B geftctrz_
TeJIbIrOCTr4 CUTyar{rr.E ol(a3ErBaeTc.fl eqe
6onee c.roxuoft, rax KaK rr B orrrrrqec-
nrr roJrcrbrx rpyluax crrrinyJr (na rpa_
rrr4rlax cyfieprparyn) rny6rua rrunvrvr
ocraerc.E cJrrrlrr(oM manofi. 3ro aarpy4-

+ 0,091)2/Al.3l +
(3)

42"*
N-

z/N
N4/s

46<

N4
2

,org=[i/E
Pnc. 5. 3aeuclt,uocrs ocroBHux ftaDatrler_poB Jrr.rrrrrrr or BeJrlrrrHbr eur6daHnoir
Bblcorhr utonlr I nprr ua6.lrrogerrnnx

.rru xpontoc{epn E fr lrut,rtu I0s30 T:' 
rrocrpoeH,e 

^eranruofi 
More-

, oAnaro Mbr Molr(eM npz6,rzmenEo or{e'r{rrr, {zs_uuecxue ycrroBfr.s.)ycpeA-
EeEEBre tro aJreMeETaM paBpemeHurr rra ArrcHe. Hrme 6y4er nonasarro, qro onrtr-qecHyro roJrquEy B qeE_Tpe ilfiflUfr.T,, AorrJrepoBcnyro ,orrpErry L?,,p u qucfio
troIJIOqarcquF aToMOB y'f2rg Hfl ilyrre BpeHtr.fi MolnHo otrpeAeJrurb EocTaTorrEoEAAE?fiEO UO ISA6fiIOAEIII(.EM IIOJIYItrUPIIHbI U OTEOItrEEtr.EM KOMtrOHEETOB rOrreBaBucrrMo or uy6zurr Jtnmfrr..

Errry roro qro ctrcreMbr rputrJreroB u ctrErJreroB reJrufi coBepme,Eo Eexou6uuzpyror, Morr(Eo paccivrarpzaarb oproreJruft rax reHoroprrft a.rreuesrrc
norerrquaJroM uoHrrsaqun 4r7 aB, a ypoBerrb 23,s xar ocuosH6ft. flpz randlr
rruBnoM uoEu3ar[ToErroM troreEquate nzxantrx aEoMaJrufr, cnflBanuErx c or-
rtJrolreEu'EMz or JIor(aJIbEoro TepMoAtrEaMEqec.Horo p_aBToBecr4fl? olr{trAarb EotrpuxoAl(rcr. coraacro pacuerau r(para u co6orena-[5], a rar$fie 4d'o""o"u[16J doadymAerrtre op?oreJru.E-ocyqecrr,rlercfl trper{MyqecrBerr,o pacceflHtreM
{orocdeproro zaryueuma c Tror6 : 4400 [t. Uairr6a tii;;;;" repxnufi rpe_gen_7ro16 4.rr Saremsrrx o6;ratreft 4g00 tt.

I(ar 6rr.rro tror(aaano s ll,2l, ecrilr rr:anu.fr yrtruprerc.E rerrJroBrrMr( tr lyp_
9l::::lt"u ABurr(e,rr n*yrt ro ee upo{u* *oxe, -6ur* 

ourca, c troMoqbro
cJreAyroqero Bbrpamennfl" Antfr. onrrasecrofi roJrqurbr:

'ttu-.to (10829)[5 expll- (AI/A],D)rl!+13 exp![_ (Ar
l- exp [- (AI + 7,260)2lL?"2D]1,

rre Al, -- l, - 10830,341 flBJrflercfl paccro.s,r4eM,B aHrcrpeMax or r{eHrpa
caMoro ctrJrbrroro noMnoHeEra rprrtrJrera, sfiellr,r 0,091 u 1,260 _ paccror,rir
(n A) mexr4y noMrroHerrraMrr rpurrJrera.

orruqecxa.g To.rqzHa B r{eHTpe cra6oro HoMlorreHra olpeAeJrtrrc.E trB
BEIpalr{eHufi

t(r: l1r(10830)/n0 (10829) - 
1 - exp [,- 8to-(1.0-1?e)-]

' 1- expl-t6(10829)l

a qucro trorJroqaroqtrx aroMoB Ha ypoBre 28S _ ua
rs (10829) : I{y (1- exp f- ht //tI,,o,ol) X /y'r,s ,

r4e_1(, - arounrrfi Hoa{{r.rqzerrr trorrroqeHtr.E.
Ho pr,rrponaumrft upo $ mrrb iln*utr. Mo?r{ Eo 3 arru car b co orHorx e}ru eM

RxlRo: (t - e-'L)/(l -.e-r").
48
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Bbrpalr{ eHr{fl
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Buguo, yro rs, Al,f, z /fl2,LrvroE(r{-o_grrpeAeJrurb uB ypaBEeHuft (3) - (5) ueaanu-
ctrMo or rry6unrr ltvnfrv.,R( (10830), rar Kar( ara BeJruqrrna Ee BxoAur.EBEbrnr
o6paaom Eu B oAHo za ypannenuft.

Hauz 6rrno paccuurarro 6orrrmoe KoJrtrqecrBo reoperuqecnzx EopMEpo-
Baurrbrx rpo{z.ueft AJr.E p.EAa asaqenrft Al,p or 0,24 lo 0,78 A z. pfi.Ea anase-
nuft rs (10829) or 0,001 Eq 0,8. ,(rx ncex paccMorperrubrx trap 6rrnu uocrpoe-
EBrlroMorpaMMrri 16 (10829) : I (ro, A),4) u Al,D: | (ts, L)I,D.Cuouorqrro
HoMorpaMM [rE paBiltrqrrbrX r"6 z. A?,,,1" ua ra6r. /1, w2 6l,.tu rafr4erar BrraqeEU.E
ro (10830) : 8 to(10829) n Al,p, noropbre rrptrBeAeHbr B ra6Jr. 4 nna qetru
2t 000 r(M u B ra6n. 5 [irfl qeJrrr 1400 xrrr. ]tpolre roro, B ra6nuqax Aarrrr BHa-
qeEZ.E ourrsecHofr roJrqtrrrbr ilvP.frfr. B paAtraJrbrroM HatrpaBJreuuu tf (10 830) :: to(10830) cos 0, 4orneponc.fioro trapaMerpa Eo: cAln/fu (n xu/c) rsdcno
IrorJroqarcqtrx aroMoB Ha ryqe apenrar ny'r,s.

. Ha prc. 6 uor(aaarrbr noppeJrfiqtrourlre BaBucuMocru Merr(Ay rff'(10830) n
Eo Ar4 paBJruqHbrx EatrpaBJreHufi na conne.rEoM Arrcxe. Itan nn[no trB ptrcyEr{a,.
cyqecrByer o6parnaa xoppeJrfir{ufi rvre}fiAy errlMu BeiluqunaMu fi;nfi. Bcex Ea-
nparnenzft Ha Atrcne. flpuueu cpeAEee sHaqeHrre onrrsecxoft roJrquEBr rrpa
ua,noft qeJlu Br-Tnre gnaseuzft, troryrlelrnblx trptr 6onrmoft qeJlu, qro ecrecr-
BeHHo, Tafi r(afinpnuaroft qe.rrz 6onrme Br(JraA or rrJrorrrbrx, otrTurrecKtr ToJr-

"'fr ;""t'trru*r.rrayer ryp6yrr e,rrrbre c*o po cru, ro Morn Ho cqu rarb, qro
B OITUqeCRE TOJTCTbTX EJreMeIrTaX, COOTBeTCTByIOqUX rpytrnaM CtrUnyJr, cKo-
pocru B cpeAHeM r{[rfie, qeM B trpoMe]fiyrxax Me]fi,qy ctrunyJraMtr. .B o6qem
cilyqae aro {zauuecxr4 upaB[ouogg6ro, TaK r(ar rrJroruocrb xpouoc{epbr c Bbr-
coroft traAaer u ryp6ynenrrrr,re cxopocru AoJr?r(Hhr Boapacrarb.
. - florerqzan qoa6yxgeaus ueracra6lrnbHo.ro ypoBuf 2s,9 IIe I paner
'19r7 BB, cJreAoBareJrbrro, ero HaceJrerruocrr n xponroc{epe oupegeJr.Eercfl
aJrefirpouuoft rervrueparypoft. MaxctrMaJrbnyrc urrrencuBrrocrb ltfrlav.fi. 10 830 A
uMeer rpu T" = 20000 I(. flpu 6onee Hrranux reMueparypax quct6 aroMoB,
y noropbrx trMeerc.s Aocraroxrrra.E arreplr{E (20 aB), cJrtrrrnoM MaJro, a upu 6o-
Jree-Bbrcomtrx reMrreparypax Boapacraer uorrrrBarlu.f, He I (I.P.:24,6 oB).

lla corperrrerrEbrx MoAeJreft xporvroc{epu (uaupumep, ,(y6on [17]) uaaecrro,
rITo rroBepxnocru paauoft reMueparyp^br trpoxoAflr ua paanoft Brrcore B paBJrrrr-
EErx Mecrax xpouocSepuoft cerxu. A uuenuo, EaA rpauuqaMu cytreprpanyJr
(rpynuarr,rr cuuxyt) clrofi c T 

" 
:20 000 It AoJr?fien 6srrr pacnoJro?fieu Hulne

n xpouoc{epe, rreM Ea[ cepeAunaMu cyleprpanyJr. floaromy trorJroqeEue
B JruHuu t0 830 A, oupegenneMoe otrrtrrrecftu roJrcrlrMu DJreMenrauu (cuzxyna-
uz), ua rpauurlax cytreprparyJr coorBercrnyer ne6orbmuM BrrcoraMB xpoMo-
c{epe, rge ryp6y;renrrrre cxopocru MaJrbr. Sneuerlrrr uauofi ourzsecxofi roil-
qurr,r rra puc. 6 coorsercrnytor T 

" = 20 000 It rraA cepeAtrEaMr cytreprpauyJr,
t. e. 66nr,mlrM BbrcoraM n xpouoc{epe c 6onrmuuz ryp6yJreurubrMtr cr{opo-
CT.fiMtr.

Ha puc. 7 uo peaynbraraM, uoJryqeuubru trptr paapelreHur 2t 000 xu,
uoHasaEo pactrpe[eJreEue rrEcJra rrorJroqarcrqtrx aToMoB 1/2as Ha yrracTr(e con-
rlequoro Aucr(a, BoBMyqeErroM anruBrrofi o6nacmro (0" < 0 < 20) tr B coceA-
uefi uesoarvryqennoft o6nacrz. O6paqaer na ce6.s BrruMauue pr4 o6cror-
TEJIbCTB.

B nenoauyqernofi o6nacru na6lrogarorcfi rrunu B qucJre trorJrorqarcrqux
aroMoB, paccrofnuff Melr(Ay noropnrMu 6nzaxz H xapaxTepnbrM paBMepaM cy-
treprparryJl. Beirua Bepo.sruo, qro eru rrtrfiu coorBercrByror cuJrbuoMy trorJro-
qeEurc B JrtrIru-tr Ha rpanuqax cyueprpauyu. Taxofi ,r{e BbrBoA o6 ycunenzu
lrlanfrfi. 10830 A ua rpanzqax cyreprpanyn cfieJrau ,{mroaauenrz r Xonnom
[3] ra ocrroBarrutr {oroatexrpusecxtrx na6trcgenuft.

B anrussoft o6nacru crpyxrypa, xapar(repHa.E [ir.fi cytreprpauyJr, rrpan-
TuqecfiE iacuesaer, a qucro uorJroqaloqfix aroMoB BHarrureJrbHo MeHbrrre, qeM
s cuoxoftuofi o6nacrz. Cpanneuze c [aHrrbrME 4JIx -Ro u. L?u,1otror(aBbrtsaeT, qTo
raxoft xo4 .Iy'2rs orrpeAeJrfierca trpeuMyqecrBerrlro rroJrymupuHoft nunuz. Boa-
MorrtHo, qro aro o6crosrenrcrBo cB.Eaarro c Bapmaqu.EMu oJrexTponrofi TeMtre.
parypbl o xpolroc{epe E paaHocrbro reMtreparyp Me}fiAy croroftnoft u aftruB-
noft o6nacrgMu. BosMornuo rax)fie, uro na6trogaeMbre oco6enrocrtr cB.EBaEf,r
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Puc. 6. Itoppenaqur MelnAy AorrrrJrepoBcr{rrrr [apa-
r{erpoM r.r onrnqecxoi.i ronrqlrnorl B Uerrrpe rJraBrroro
ITOMIIOI{eHTa JILIHI{I4'AJIfi pa3JII{tIHLIx HaIIpaBJIeIIUi.i
Ha Ar{c(e
Bcpxr.rnn qacrr, prrcyHna coorBercrtsycr r,rsucpelr[lrr c sbrc oroii

Pnc. 7, Conocranteqrae qtrcJra rrorJrorqaroqr4x arorroB I{e I lr .

rrr{Trroro rIoJIfi c rry6rauoii r rroJrymr.rprrEorl r.nanHoro I{oMrroHerrra
rreqEofo Ar,rcna fi rcry oT 3r{BaTOpa
'Crpe.nnarnr orr\reqeno noJrolr{eur{e rpaHtrr{ cytrepnpa}tyJr

tr

$a
N
Ql ru oq

4Bi\\
//6<"1" <
4+

oz0 4t a"

HpyrrrroMacrrrra6noro mar-
I JII,IHI4U Arfl yqacTRa coil-

rr o Bapuaqu.EMu Marrrurrroro rroJr.fi. Xapreft tr xoilfi [g] ycranostrru, qro llatr-
6oasuree trorJrorqeEtre B,rrunuu l0 880 d ua6lrrotraerc; ; i*.rru* cMeEbr troJr.Ep-
IIOCTU IIPOAOJIbHOTO MATEETHOTO trOJI.fi. }tPOUE TO[O, IIO UX AAEIILIM, ECTb CJIA-
6ax xopper,,\fr.fr. fr. c BeruquHoft uanpcr*errEocru troJr.fi. iiuouor*,oufi upo-
rpecc B uByqenuu ororo Botrpoca Aocrurrryr B [6_fl].

r(punaa HpytrEoMacurra6*oro uarszrr,b"o oor" 4rr 8.06 lg8t r. nocrpoe-
-Ea rraMtr tro CraE_OopAcnuM EarrrrbrM uB [Ig]. Cpanueuze Droft lrpuBoft c !an_
rrErMtr EamEx na6nro4euuft ne uporzBopequr peay.rrrrarau Xapn-en u Xonra.

Sarrro.renue

Ha ocnosauutr trBrrox(eHuoro Mo?nno cAeJrarb cJreAyroqtre BbrBoAhr.
Ha6,rroAarorcfi Baptraquz r.ry6uuhr u troJrymtrpuErr JruHutr roJrtr.E rro Auoay

coruqa o xapanrepnnrMz paccrogrrtr.EMtr 20-40 rnrc. nM. ocsosrofi BnJraA
B UBMeEerrEe ar(BEBaJreUrTOft mrrpzEbr rruflufr. BHoctrT ee troJryrtrupuna (zornro-
rrafi ctrJrbrro BosMyqerrEbre aftrtrBEhre o6nacrr).

Bapraqqz upo{zrn Ha paccroflHufix troprr4xa 2000 r(M Bbrpaffienbr BEaqu-
TeJIbEO CJra6ee, qro, OqeBUAEO, CBgSaIrO C KaqeCTBOU UaO6paXerrtrfi B MOMeET
ua6nro4euuft.i
- Cyqecrnyor BaBtrcuMocrb peByJrbraroB r[BMeperruft uapauerpoa upo$u;rr
JrtrIIur or paBMepoB aJreMeEra paspemeEuE Ha AUCKe npu na6ruo4euzxx. flpu
gJreMerrre paBpertreHr.E rropg4Ha 1000 nu rrunfr.g. onaabrBaerc.E snaqureilbrTo
ryupe n c 66nrmuu caMotrorJroqeutreM, .reM trpE paBpertreHuu 10-20 rbrc. KM.
flpu paaperuegutr xyffie 10 rrrc. nM rrapauerpbr JrEEtru cra6o aaBlrc.Er or pag-
MepoB gua{parmn upu na6nro4euu.Ex.

Tlnrencupnocrb aMtrccfrfr-B trrfrr;;nfr. ra4 nzu6ou tr ee troJrymuptrHa Maftcu-
MaJrbEbr Ha Bblcorax oKoJIo 1500 nrvr. Ha aroft Bbrcore Mar(ctrMaJrbga u otrTzqe-'cnas roJrquHa,uBryqarcrqero ra3a.
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(Dopuuponanue JrtrHrrr{ trporrcxoAur B HeoAHopoAHoft xpoltocsepe, co-.
croxrqeft zB paaruqHbrx rro npoapaquocrr4 rr trJrorHocrrr DJreMeHToB. Typ6y-
JreHTHbre cxopocrtr orrrtrqecnrr roJrcrbrx alreMelrroB (rpyun cnzxy.n) B cpeAEeM
Hrrxre, qeM B onpyx{arou{eft cpe4e.

Yzclo trorJrorqarcqrrx aroMoB He I lraxczMaJrbHo Ha rpaHurlax cytreprpa-
ny;r, Bepoaruo, Baprrar{r4r{ rroJryrxupr{Hrr Jr:lrHtttrrl Koropafl otrpeAeJrrler qucro
rrorJronlarcrqrdx aroMoB, 0B.EBaHr,r c Bapuaqr{,sMr4 BJrer{Tpouuoft reltueparypbl u
ron{urypaqueft uaruuruoro rroJr.s a xporrtocSepe.

Anroprr 6rarogaparA. B. CenepHoro Ba p.sg r{eHHr,rx aaMeuauufi, Bbrcr(a-
saHrrbrx upz o6cyx4elrrrtr crarbr4, E. tr{. Illauupo, rro6eeuo IIpeAocraBuBrrrero,
o6pasqrr raurppanneuxu tr4-1060 B, B. fI. Nlarauyrueru(o Ba troMoqr, n o6pa-
6orne .racrtr Marepuarra na 3BM, H. H. flerpony u B. T. ll{ororery Ba tro-
Moqr, B oSopuleurr{ p?rcyHnots H crarbe.
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IIICT(PETHOCTb rrEp]IOAOB BpAr[EHr{ff
CO.IHEqHOTO I4 ME?ftI.]IAHETHOTO

MATHUTHBIX TIOJIEfl

B. A. I(oros, JI. C. Jlenuqxui

yAI{ 523.745.

Bparqeurae coJrrrerrnr,rx lrarsr.rrur,txlnolreir na nporxxtewu2T Jrer r,IccJreAyercfl Ea oclroBe

Aar'Inbrx o rroJrtrpuocrl,r l\{e}nrrJrarerrroro }rarrrr{rrroro uoln (l{MfI, 11954-1980 rr.) ra'uauepenur:i
o6qero Marrrr{rrroro norn Corrrqa HaH BBeBAr,r (Cl,IfI,1968-1g80 rr.). flpulasaJrrae ranrgr,rfi
LrB AByx pfAoB Aanlibrx paccrrarpr,rBaerc.fi HaK eAr,luan npeuenndn flocJreAoBareJrr,]rocr],s
Cuextpr,r MotrIrocrr,r CX'IfI r,r MXrlfIj o6rapylr{r,rBaror Arrcxpernbre rruxr.r rrorquocrr n paiio-
ne 27-28-cyroqlroro,[eprroga Bparqerr{fi Conlrqa. Har,r6otee BHaqr,rr{bre trrrrr4 }rorqnocrtrr
B rracrHocrr.r, orBerraroqrre repr{oAaM -26,30; 26,96; 27,40i 27,82; 28,16 n 28,46 cyr,
xopomo Bocrrporl3BoAfircrr B crrenrpax xan] C[,III, ran n MMfI, qro y(aabrBaer Ea Aoiltrrrl{-
pynqyrc poJrL fieHoropr,rx onpeAeJreHHErx feJrr.ro]rupor B rroflBJreHr,rrr pe(yppeET]rErx rrepEo-
AOB COJIr{errHOro I{ rre}rinJra}reTlioro l{alrrlrTrrb]x rroJler"r,'

Auanfia Aarrgbrx rror{aaaJ], rrro qr.rcfipernrut xapanrep cner{rpoB MotrIrocrrr Ee.flBnrrercfl
peByJrbrarorf cr{Baxrrocrrr Aanrrbrx rrrJrr cyrlepiloarrrlr.rn 27-28-cyrounoii nornrr (4ryxcen-
topnofi crpyxrypbr uarnr,rrnorol no;u) c AoJrroBperreHHbrilrr.r Bapr{aqr{srrrn CMII r MMII
(nepraoglruuoc.ttrtrt - I -11 rer).

Hau6o,nec 4Jrr,rrrrbre BraqlrMrre ncpr.roAbr onoao 30 cyr, r,rr{erorqr.recfl B crrer{Tpax CMII lr
MMfI, r.rnrepnperr.rpyrorcfi HaH cBr,rAcreJrr,crBo roro, qro B cr,rrnaJr lraruurorpaSa rrprl lraMe-
pear.Lffx CMII u B Aarrilbre no I4X,lfI na op6rre Scrr;rr,r cyrqecrnennnii BRnaA BrrocET coJrHeq-
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Ebre MarEIrrEhIe troJIE Ea BErcortux, or 40 Ao 50o, uruporax. SalrersEile rrzar MoqEocrr B Aua-
rIaBoEe or -25,4 go 26,4 cyt o6ycnouueurr, rro-Br{Ar.rnrouy, 6rrcrpoBpaqarcqtrMtrcr Mar-
Er4rEbrMtr cTpynrypaMtr Ea gRBarope

THE DISCRETE FREQUENCIES OF SOLAR ROTATION AS DEDUCED FROM'THE soLAR AND INTERPLANETARY MAGNETIC FIELDS, by v. A. Kotou and.
L. S. Leuitslty.- The] rotation of the solar magnetic fielils during the past 27 years has
been investigatetl using the polarity of the interplanetary! magnetic field (IMF, lgb4-
1980) and. the measurements of the mean magnetic field of the Sun seen as a star (SMMF,
'1968-1980). Eaoh ilata set was treatetl as a single time series. The power spectra of these
two ilifferent physical fielcls reveal the set of discrete peaks qentercil on the well known
.27-28-ddy periotl of solar rotation. The most significant peaks, in! particular those
at26'30; 26.96,27.40,27.82,28.'J.6 and 28.46-clay periods, are well leproclucefl in both,
'of SMMF and IMF, spectra and favour certain heliolatitudes for thejappearance of the
locurrent periods in the solar and interplanetary magnetic fielils.

The analysis shoyei[ that the concentration of power in the tliscrete lines can be explai-
necl neither by a sampling effect nor by the interference of the 27-28-day variation (assc-
'ciatetl with the two-sector structure) with long term eyolution of the SMMF and IIvIF (at
periods from I to tt years).

The longest, yet significant, periods near 30 clays as observed in the SMME and IMF
'data sets intlicate that solar magnetic fields originating at high latitudes, 40 to b0o, aro
still appreciably contribute to the SMMF measured by solar magnetograph an6 to the
IMF observeil at the Earth orbit. Several short-perioil peaks seen in the-power spectra
might be a reflection of some magnetic structures rapidly rotating rr.ar.qoaio, with syno-
"ilic perioils'of about 25.4 to 26.4 days and pertaining significant phase cohereo.y on.r
27 years.

B'racroaqee BpeM"E trMeercrr cpaBntrreJrbuo 6onnuofi p.a4 uatviepeEtrft Mar-
rr4rnoro troJr.E CoJlrrr{a (CMn) Rar( BBeBAbr, BrepBbre rasarrrft A. E. CeseprbrM
B 1968 r. [{]. Hap.egy carum MarepuarroM, AaroqtrM trcr(Jrroqurerrbno qeHHyK)
EE{opMaqtrro [{s uccJreAoBarrurr rJro6aJrbuoro coJrnequoro MarHsrtrBMa, cy-
qecTByer eq,e 6oJree 4nunublft p.EA-otrpeEeJreHrrft aH,ana Me)firrJrarreTEofo Mar-
HEfHoro rroJrE (MMII), uoryuennrrft c 7926 r. tro reoMarEtrrEbrM AaEEbrM
,I2, 31 v. EaquHaE c 1963 r. - tro trpfiMbrM rr3MepeHufiM B Me)fitrJraHerEoM trpoor-
paucrBe. Hax zasectuo (cu., EarrpzMep, [4,51), MMI] Ha paccrof rrfrfr. -i a.e.
or CoJrErIa Bo Mnoftrx AeraJr.Ex troBropser peryJr.Epnbre trBMeHeHtrfi u cenTop-
Eyro crpynrypy cMlI, [oeroMy arr{ ABa pfiAa rrsMepeuzfi cyqecrBerrEo AouoJr-
rrfror [pyr fipyra.

O6e rpeuennrire uocnegoBarelrbuocrz uoBBoJrfl ror trprrMen.ETb crartrcrtrqe-
cfitre MeroAbr troucHa paBruqHbrx trepuoAEqHocTeft, s 'racTRocru cBrlaaErrbrx
,c BparqeHtreM CoilEqa. flpu ranolr (cuerrpanrnou) ananuBe rrac 6ygyr uuro-
pecoBaTb }Tau6oilee ycroftuunr.re treprroAbr BpaqeEr[fi cer(Toprrbrx cTpynTyp
'CMII u MMfI, coxpau.sroqze $asy rra rrpor.Elnelrrru Mrrorux rrer.

Mnl orsrexaeMcx Ea Bp.eMfi or {aftTa cyrqecrBoBarrr[E B orAeJrbrrbre roAbr
.EByx- zJru rrerDrpexcer(roprrrrx crpynryp Marrrrruoro nons [1, 61, rocnonr,xy
Bce AarrHbre troABeprarorcs, IIo cyqecTBy, upocToMy fapMoHuqecftoM.y aEaJrrrsy.
.gro, opnano, He AoJrlnuo cepbearro troBJru.ETb ra {uazuecxuft cMbroJr E Aocro-
BepHocrb troryqaeMbrx peByJrbraroB, rrocnoJrb4y.cIIenrp MoqEocTr[ B trptrHqutre
[ocraroqHo rroJrrro BbrEBJr.Eer IIau6oJIee sHaquMbre qacTorbr (uepuognr), xapaft-
repusyroqtre Baptraquu cMfI z MM[I.

Sauerzlr, qro trETepec H. uByqenuro Har[6oJree Bbrpa]r(ennbrx pefiyppeErrrbrx
rreptroAoB BpaqelruE MarHtrTHoro uonr o6ycnoBJIerr raHuMu {yn4arvreuraJrbrrbr-
,Mu npo6neuauu duBtrnu Conuqa, Kar( ero 4u{{epeuquaJrbEoe Bpaqerrre
u 11-nernuft qzxn axrr[Brrocrz. B oupe4eneunoft Mepe AaHEbrft noupoc cB.flBaE
TaK?fie oo cJreAyroquMtr Ba?fir{bruu (no troHa HeBtroJrHetrorrffrrrhrMrr) {anrarvru,
Tpe6ymquMtr AotroJlEureJrbrrbrx Aarrrrbrx lla6ilroAeHuft r reoperuqecHoro ucroJr-
RoBaEtr.E: a) -pasilEstre treptroAoB Bpaqenu.s Marrrurrhrx crpynryp N-ro.uap-.
Ho-cru (-?698) z s-uorflpuo-crv (-27d6), o6napymeHnoe nueprue cenepnrlu
[7] uo ua6nroAeuurlM CMII; 6) 4yatzau coruerruoro BpaqeHu.fi, aar,nrcuaroqzft-
.c.E B Hartrquu y co.rnqa Kar( 4u{{epeuqEaJrbrroro, rar( It rBepAoTeJrbEOrO Bpa-
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rqeHEE (no ua6rro4elrtrflM, IratrpuMep, MarEurrroro no,rs [8] u uureucuBrocru
Koporbr't9]); n) IraJrlrtrue y MMII (orpeqereunoro tro reollaruurshlrt AaHEbItr!)
o[rroBpeMenro AByx [oMtrHupyrcq,ux reptroAoB, oItoJIo 2790 v 2815 [5, 10];
r) uaitreuentre BIraqeHI(E pefiyppeHrroro trepuoga c {aaofi ll-.rernero qIrfiJIa
(cu., naupruep, [10, 111).

Sgecr Mbr trccJreAyeM lrepuoABr CMfI u MM[, ycrofiuuno coxpaufiroquec.E
rra trpor.E?fleHuE Mlrorux .rrer ({3 tr fiaffie 27 nd'r), Horopbre urr 6y4eu unreplrpe-
ruponarr ftar( fieptrogar cun,o|uueaffiao Bpary..eutrff rtpylno*racmra6Ebrx Mar-
rursrrft noreft ua Conurle.

l. fiauuue ua6nm4eur.u? E neroA arraJrr{Ba

Maruuruoe nore Connqa RaI( BBeBArr (CMII) trpeAcraBJl.fler co6oft IIeRoro-
poe trHrerpaJrbEoe Ars sceft BtrAuMofi uo,ryc{eprr BHaqeEue rrpoAoJrbHoro Mar*
nzrsoro nora (no4po6see clr. [1, 5l). Paccrnratpunaeurrft HaMu MaccuB oxBarbr-
saer t3 fier (-170 o6oporon Conuqa), c 1968 uo 1980 r.' tr troryrren B rpex
o6cepnaropusx: ItAO AH CCCP (1968-1976 rr., uucto orpeAerresuft uor.s
ffr:1398), Mayur.Bz;rcou (1970-1980 ir., ffz:2000) g -Cll"{opn(1075-{980 rr.,Iy', : {708); rroJrrroeqtrcro uamepenuft nr: 5106. Ha6nro-
[errtrfi trpoBoAuJrtrcb, r(aR rrpaBuJro, paB B AeHr,, HorAa rroBBoJLaJra rroro[4.
Crarzcrzsecnafl Toquocrb oArroro usMeperrur cocraBJr.ser onoJro :L0,15 Xc.

Cnegenzn o asaxe MMII na xarxgrrft Eerrb Ba rrepuo[ {.954-1980 rr.
(- 360 o6oporor Co,nuqa) BB.Erbr uB Kararroros Cnarraapga [2] u Marrcypona
u Ap. [3]. Becr ivraccuB AJI.E MMfI coctos.Irfra na6opa aua'renuft * l, -1' t0, roroprre coorBercrB,oBaJltr cyrr(aivr c upeo6,nagaroqeft troJlEpEocrbK) ((or

Co,rrqu, <n Coruqy> z ((cMeIrIaHHafi troJlflprocrrl; ncero 9734 BHaqeHtrfi
MMI].

,{nn nrrurcJrerru,s ctrer(TpoB Moqnocrtr z troacna uau6oree BEaquMbIx trep?Io-
gzunocreft CMfI u MMII s o6tacra27 -28 cyt MbI trctroJrbsoBaJlu uporpaMMy,
pauee paapa6oranuyro c r{eJrr,ro otrpegeJreur.fi treptro[a rto6amnux rryJrbca-
quft Coruq a ll3, 741. IIo arofr uporpaMMe Mero[oM rrarrorteugbrx atrox crpou-
Jruob trepuoAorpaMMbr (xoroprre, Kar( troxaBano s [{5] , r uprnqurd ar(BuBa-
Jrerrrubr crrer(rpaM Motquocru, BbrrIucJIrreMbIM c rroMorqbro trp.EMoro {ypre-upe-
o6paaonanzr) g,rn upo6urrx trepuogoB (P) or -22d 

go -34! c trHnpeMeurollr
L,P : 0902. ,(ra ra?fiAoro BHaqeHtr.E P oupegernJracb aMtrJruryAa (/) pegyJrb-
rupyroqefi BoJrHbr (auunztyga bEuycozgrr, trpoBeAeunoft uerogoM HatrMeub-
mtrx RBaAparoB qepeB 16 rouen, coorBeTcrByroqux t6 {aaonurvr urrepnalau).

Brr6op BuaquMbrx trepuoAoB ocyqecrBJI.sJIC.E lro rpeM mpurepu.sM: aMtrJIE-
ryae (.4) BorrHr,r, orrrortreutrro [aoftHoft aMtrJruryArr r cpegueft omz6ne (2Alo,
rAe o - cpeAH.sE ouru6xa upu cBeprr{e Bcex zamepeuuft c [aHEbrM trepuo[oM
P, c:,l,. ll4l) z qtrcry Oumepa F, xapaHteprrayroqeMy 6rraoctr cpe4neft npr-
soft H ctrHycouAe (rrogpo6nee cu. l'l'41). flpaxruxa rroxaBaJra, qro ocEoBHbrM
ftpurepueM gra or6opa sau6oilee BrraquMr,rx ueprroAoB frBlrfrercfi. BeiltrqEHa
autrJruryAbr A, tro cB.fiBauo c o6znueu auaJruatrpyeMbrx Aarrlrblx (no,nzuecrno
roqex trpuMeprro or 5 go 10 ruc.).

I(an orMeseuo Bbrrrre, rrocnoJr],Ry anaJrtrBtrpyrorca trepuoArr n paftone cr-
roAuqecfioro BparqeHzfi Co.ruqa 27 -ZB cyr? ro rrpzMeEfieMrrft uetog aBroMa-
TUqecKu BbrAerrfier roJrbr(o AByxcer(ropHbre crpyr(rypbr, ItoTopble coxpaH.sroT

{aaonyro RorepenTrrocrb rra uporfi}r{entrtr Bcero paccMarpuBaeMoro uETepBaJra
BpeMerrtr (r. e. or -13 uo 27 ner).,[,na zayueutr.s, EatrpuMep, qerbrp-excenrop-
uoft crpynrypu rreo6xoguMo 6rr.ro 6.ur aHaJltrBupoBarb cuer(rpbr Morrlrocru
B Auarraaoae 1-,3-74d. O4naxo, s [16] coorBercrByroquft aEaJIuB 6r,ur ruuor-
HeE AJrfl CMn (1969-t976 rr.), u bn ue ror(aBaJl rraruqtrs naxux-4u6o cy-
qecrBeHrrbrx fiepuo[trsHocreft B gToM AtrarrasoHe. Hauu rar$fie 6rrnu roctpoe-
E6r crrenrpbr Moqnocru CMfI z MMfI lrg Bcero uueroqeroc.a MareptraJra B Ana-
trasorre treptroAoB or -1,2 go -17d. Onaaanocr, uro: 1) 6onltuuncrBo rrunoB
uoqEocru BAecb xopomo coolBercrByror IroJroBuHHbIM SlraqerlzffM trepuoAoB,
aoropnre naz6oree anaquMbr n o6nacru 27 -29d (cnr. pzc. I n 4);2) ux rvloq-
Eocrb (- A') ilpuMepuo s 3-4 paaa Meubrue, qeM Moqlrocrb cugoAurlecrtrx
trepuogoB Bparqentrs 27-29d (Aeyxcenropnoft crpyrrypbr); 3) cyqectnenno
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Puc. l. Cnemrp Morrluocrrr AJrr
1968-1980 rr.
aJqcra IIaA crpeJrHaMr - salr6o.nee

ZI JO
/7rpuad, cgm

corrteqrroro Marrr,rrlroro rom (CMII)

BHaqIlMbIC IreptroAbI

JZZfZ+ J4

3a rrepr{oA

2B
/7rpuod, cyn

Pfie' 2. Cnenrp MotqHocrrr AJr-s r{e?r{rrJraHerrroro rrarur,lrrroro nollt (MMII) Ba [epr4oA
1968-1980 rr.
,O6oerra.rcrrns re lr-(e, qro Ha ptrc, 1

J4??JOZ6Z4

.Merrbme raftIne sEaqeHtre Hprrrepurr 2A/o (e cryqae CMII, IlatrpuMep, [JrE
2A/,o noy;VqeF.rrT BEaqenilfr,3-7, rorla fiar( nJr.E AByxceKroprot-crpyrryprr
2A lv - 5 : t4) . flo-uugu*roMy, ctrenrp Morqgocru B o6racru l}-t+t ," oo16r-
IroMrBJrrercr ua6opolr.trepBbrx rapMoHtrn (1/s) rex trepuoAtrqHocreft, r(oropbre
Hatr6oree airaqzurr s o6nacru cuuoEtrsecxoro corueqroro Bpaqegnn 27 -ZBd,trosTOMy AJrf BbrAeJreE'nfr. fr. aHaJrusa qerbrpexcefiropnofi crpynrypbr cJrenyer
npuMerrrrTB ApyrueMoTo[6r, rtax, rralpuuep, 6rrno c[eJrauo s1771.

2.,(ucxpernocrb [eprroAoB BpaJrleurrs

Ha pzc. t it 
-2_Ipuygr-exbr ctre*rpr,. Moq*ocr,, troJryqe,Ebre yKaBaHEETM

y^eIgAoM, nrs CMfI z MMII Ba ogtrrr tr ror lfie uHrepBarr npeueuu (1968-
1980 rr.). o6paqaer na ce6;r Buuuarrue 4ucxpernnft xa-paHrep arux crrenrpoB:
BMeCTO Orr(EAaBrrreroc.E ruupofioro uaHcuMy,Ma MOqHOCTU B fltrarraBoEe
-27 -29d Mbr BtrAtrM ctrrrbrryro ee KorrlenTpaqr4ro B orgeJrbrrbrx peBxo Bbrpa1fieH-

! ,,u,,
tl f- zdd.u'
il I [- iodou
i{lf-zid,oo

N\ S
c-.1<'\i\ \
/ll=l
illl\\il

s lli\ ilTl\r
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Irbrx JrEEuffx (uuxax). Cpe4nax roJryrntrpuHa r,ur.zfr" rra ypoBre 0,7 A, xapax-
Teptrayroqan r{eofipeAeJreuuocrb s aHaqeriusx nepuo[oB, cocraBJrrer -0d,08.flpu arou, uro oco6enno Ba)fiHo orMertrTb, crarficruqecmaE BraquMocrrr
6ofirruzncrBa rrtrnoB ofiaBbrBaerc.s qpeaBbrqafiro 6omruoft: narpumep, B crrer(r-
pe CMII (puc. 1) AJrn treptroAoo 26,96; 27 ,40; 27 ,821, 28,'1.6 n 28d,46 orrrorne-
rau.e 2Alo cocraBJrxer I0,9; 13,8; 9,5; 7,8 u 6,5, a B crrenrpe MMII (puc. 2),
nepuoAbr 27,'/.,2;27,40; 27,80; 28,24 n 28d,46 uMeror BuaquMocrb 2Alo:: 15,5; 17,6; 8,2; 7,7 a 10,5 coorBercrBeHuo. 3r:o o6croRrerrcrBo trptrBoEur
r( MbrcJrtr, qro fiour{eurpaqtrfi MorqHocrr{ Ha BbrAeJreHHbrx trepuogax ne cnyuaft-
Ea u MoIfier 6mrr orpameHtreM neroropoft peatrnoft Barououepuocrtr, xapafi-
reproft Har( ArrE CMII, ran u grs MMII.

Tlasecrso; qro c reqertreM BpeMeur, rog oriroga u oco6esro c {aaofi 11-ler-
Hero quxJra, sEaqeHufl penyppeHrnrrx {4ouzuupyroqux) reptroAoB y npyrlHo-
Mac[ra6rbrx MarutrTubrx uoJreft Conurla BaMerHo MeHErorc.E. Cornacro [10J,
HarrpEMep, B reqeHtre noAbeMa anrEBHocrz or MUEEMyMa Ao Mar(ctruyivra (rou-
Eee - Ao cMeubr Brraxa rroJr.fipuoro MarEuruoro uona) s MMII upeo6;ragaer
trepuoA or(oJro 26d,85, a Ha ocraJrrHofi sacru quxJra - uep.uog -27d,!5.B t16l troryqeEo, sro n 1969-1976 rr. CMfI usMeufJrocb c [ByMfl ocnoBHErr\trm
rreptro4aMtr, 27,04 z 27d,44. Hpyunomacrura6noe (ran uaa+.rnrieuoe {ouonoe).
troJre, otrpe4eJrfieMoe uo Ho-cunotrruqecnuM KapraM, s 1973-1977 n,, T. o.
rrepeA MuHuMyMoM, trBMeufiJrocb c trepuoAoM onoJro 27 ,04-27d;l5, a uepeg uar-
ctrMyMoM, s 1976, 1978 rr.,- c ileprrogarulz -26,75 z 29d,30 [11]; asropar'{E
0ro urrTeptrperupyeTc.E HaK cJreAcTBu e cMeqeEr,rfl MarHurlrbrx cTpynTyp cTapo-

ro 1l-reruero qrrnJra x arnaropy lz.
fro.gBJrer{I{e 86rcoHoIIlIIpoTIIDIx cTpyK-
Typ HoBoro qur{Jra.

ftaaaJrocr 6rt, uto croJrl CrrJrbHbre
rrsr{eHeHtrr.s AoMr{Hupymqero trepr{oAa,
c $aaolt r{r4r(Jra AoJr?nHbr rrprrBecrr{ n
cr{rrbHoMy paaMbrrrrro (y nac aa lSjrer)
cnenrpa Motr{Hocru CMII (u IVIl\iIl) e
ArranaBoHe 27-29d. Srolry AoJrlriuo crro-
co6ctnonarb rafi)rie: a) cpannureJrbHo
6ucrpufi pacnaA Hpynuor{acrura6uux
crpyr{Typ, BpeMfl }r{rrBrru I{OTOpr,rx,.
HaK UpaBIIJTO, MeHEIrre OAHOIO IOAa;.

PI,_r, 3. 1o xe , qro Ea puc. 2, AJrfl reprroAa
1954-7967 n.
Ptrc..4..To. i{9., qro r,r Ha ptc. 2, Arrrr repro-.
na 1954-1980 rr.
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Ta6rraqa t
CMII, 1968-1980 rr. MMII, 1968-1980 rr' MNtfI, 1954-1980 rr.

E{o
o-
,Y>t;o

o
o..
.Y>lio

A,
Tc

Ei
o
piL

E>.HO

26,30
26,96

27 ,40

27,82

28,76
28,46
28, 66

29,18

29,66
30,00

0 ,06
0, 15

0,21

0, {3

0,72
0,17
0, 09

0,08

0, 08
0,07

5,1
10,9

13,8

9,5

7,8
lJ, D

8,5

5,7

417

319

29

25,43
26,03
26, 36

27,L2

27,40

27,80

28,24
'28,46
28,68
28,92

29,44
29,68
29,96

0, 09
0, 15
0,'17

0,32

0, 30

0,22

0, 19
0,29
0, tB
0, t8

0,08
0 ,09
0,07

4,2
5,9
8,0

15,5

It,6
Qq

7rL
10,5
6rl
6,3

J ,'r
3,8
3, t

25, 38
26,06
26,38
26,98

27 ,18
27 ,36
27 ,47
27 ,84
28,09
28,20
28,40

28, 89

29,34
29,60

0,08
0, 10
tl ,09
0, 18

0421
0, 23
0, 16
0, t3
0, 16
0,23
0,17

0,14

0, 13
0,07

2r}
5,4

9,7

74,3
13, 5
10,5
o,4
8,7

11,7
9,2

7rl
'7 .)

4,7

18

30

34
36
3B
40
41,

46
48

3B
l4
28
94

t6
40
t4
/b
6B

12s
tr4

96

55
,o

I
18
10

20

68

27

22
B9
J+
2lt

6
7

l0
tr4

26
57
I

20

52
12

6) cueqerure, B TeqeHue rIuKJra, MarrrrrrrrrJx crpyr(ryp r( axBaropy, uro 4orxt-
Ho rrprrBoArrrb K r{x pactraAy ra3-Ba Au{{epeHr{uaJrbHoro BpaqeHr4s u troreprl
Saaonoft KorepeHrno.crr.{. IoaroMy l{o6aBJreHr(e HoBoro Marepr(aJra AoJrE{Ho
trpr{Bo[r{rb r( yMeHbrxeHr{ro crarr{crflqecKoft srraquMocru (2Alo) trepBoHaqarb-
rro AoMuHrrpyrcqux nepuoAoB. oguaxo Mbr BrrAr4M (cu. puc. 7 u2), qro eroro
Ee rrpoucxoI.rt[, tt,3Hasr4Mocrb orAeJrr,HBIx trr4KoB Ha [poT.E?r{eHuu t3-reTEero
EHrepBaJIa ocraerc.s rCHJlloqureJIblIo BblcoRoft (-10).
. ,(ucxpetHocrb xapaxrepua raxlr{e AJr.E crenrpoB MorqHocra MMII, Bbrsuc-

JIeHHbrx Ar.n trHrepBaJra 1954-1967 rr. (pnc. 3) r{ rrorrHoro Maccr{Ba 1954-
1980 rr. (puc. 4). B uocneAneM cJryrrae (ns-aa yryqurBrrrerocs paaperueHr{fl)
Jrzld]4fr. Ctrer(rpa craJrr,r etrIe 6oJlee yBnrrMr4 (cpe4nar noJryrnr4prrHa ,Ha ypoBHe,
0,7 A rerrepb paBHa -0104), aMtrJrrrry4a ux Hecr(oJrbr(o rronrrarrJracb
(a -1,3 paaa), a crarrdcrtrsecxa.E BrraqzMocrb BoBpocJra. Tax, gra 14-nernero
urrrepBarra (1954-1967 rr.) nepzoAbr 26,90; 27,16;27,38 u 28916 rauercr Brra-
suMocrb 2Alo:8,4;7,8; 8,3 u 10,9, a AJrfi I,ceto z7-ilerHero uHrepBaJra
(1954-1980 rr.) uourz re )ne nepuoAr,r 26,98; 27,78; 27 ,36 u 28q20 Aaror [rrr
ornorrreHr{.e 2Alo eqe 66nr,urue BEaseHr,r.E: 9,7; 14,3; 73,5 w 11,7 coorne:rcr-
BEHHO.

.(ra nar.rraArrocrr4 B ra6[. I gaua irogHa Bcex fieprdoAoB, [oMr4rrrrpyrcq,fix
B crrexrpax CMII u MNIII, c ynasarru eM aMrJrrrryAEr (,4), xpurep:z.s"ZAlo rr arucJra
(Duurepa (F). Be;ruuzna aMtrJruryAbr AJr.s CMII gaua B rayccax, a [rrflMMII -B 6eBpaaMepHbrx eAzHtr{r{ax, xapaxrepfiByrorqux trpeo6JraAarrrae ognoft rra rro-
Jrfiprrocrefi troJr.E (AJrfl fialr{[oro {aaonoro rrHrepBaJra cpeAHeft- AJr.E AaHHoro'
rrepzoAa xpranoft onpe[er.srracb Beruquna lt : (n*- n,_)l(nn -l n_ * no),
T!\e n+ - 

rrucJro AHeft c rroJr.EpHocTr,ro rroJr.tr 1<*>t, ru_ - c rroJr.flplrocTbro rroJrfl
(-) r4 \Lx - CO CMerrraHrrofi troJrEpHocTblo).

B ra6.uuqe rax?r{e fipr4BoAflrc.rr reJrvoruuporr,r q, coorBercrByrorlue rrepuo-
4au 4u{{epeHl{rraJrbrroro BpaqeHr{.fl npyluoMacrura6ubrx MarHr{rur,rx rroJrefi
corJracHo [18] ; eru sHaseHu.fl g xopouo corrracyrorcrr co cpeA]rrrM BaKoHorr.
[u{{epeqqrraJrblroro BpaqeHrrfl {ouonrrx Marrrr{Tubrx rroJrefi, rroJryrreHHhrM.
Creuauss [19].

Hau6onee trpuMeqare.ir],Hoft oco6eHHoorbro crreKTpoB, rror(aaarrnbrx Ha
ptrc. t -4, xv:laerc.E TeHAeHt{u,E K coBtra4eHrrro 6otr,ruzucrBa Br,rgeJreHHbrx
treptro[oB (u npe4enax rorrEocrr4 onpeAeJreHrrs --10908). 3ro rar(]r{e cJre[yer
uB paccMorperrlr.E ra6r. 1, Ho oco6eHHo xopouo B[rAHo Ha pr4c. 5, rgelprrBe-
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Puc.6. Cpannelrlre nepuogon P
BpalqefirrE coJrrreqiroro I1 Ito]IiIrJra-
Irerrroro ltattlurnrtx tronerli

CTperlur tl tlr{cra IIaA rltrxtrr - alfaqcHuff
P (n cyrHax) B crrerirpe CMIJ. Pacno:ro-
]r{eHr{e roqeri Ha 6[cceHTpr,rce oto6paHracr
coorBercrlrr{c rreprroAoB n CMII c rrcpno-
IalILr B crreHTpax MMII, noJryrrciltrLrx nJrrr
paBJ[rqHblx urrrepBaJoB DpeNc]Ir{ (clr.
puc. 5). B reBoM BcpxHeM yrJry rroHa3a-
r.ra orun6xa B orrpcpcrelllrr P

JO

28

N \ \ N)\\\ \ \\\ \i \ \NN$ V N.N

Zf JO2B
P(CMfl),cgm

[eHbr trepuoAr-T Bcex Har[6ofiee 8Ha.ItrM.b]x trunoB MoqHOCrr[ AJrfl serbrpex
otrenrpoB B unrepBaJle 25930 < P < 29905. Bceu nepuoAailr CMII coorseicr_
Byror trpanrrirqecRu raHrrerfie BHaqeHus. P s MMfI, trpuqeM 6 ua uux (26,80;
26,96_;_27_,40;27,82 28,16u,2s146) troBropsrorcgBAByxtrrrrrAarnerpexcuexr-
pax MMII..(onu orueqeHbr ropuaoHranrHrrrr{n nmnnsvu). flpocrot 

"o1"".,cosrraAenuft 
^(3 .Tpg+..rrx -:t-0908) noxaanraer, qro za'36 aiaseuut 

"i'p"o_4on (pzc. 5) 35 (97 0/o) roBrop.nrorc.s B AByx urrtr 6orree ctrer(rpax nzo pluiy -B TpeX UJrU rreTbrpex c[er(Tpax
Sror rxe pesyJrbrar, Ho urrBrM cnoco60u trpeAcraBJreH rra puc. 6, za xoro-

poro cireAyer, qro roJrbHo [rr.E oAHoro (ua {0) sHaqeHu.E p : 29+19 n cMrI
Eer coorBercrByroqux trEKoB s MM[I.

Ort,reseuurre {anrrr .EBJr.Erorcfl cuJrbHbIM apryMerrroM B troJrbBy peaJrbrro-
cru Atrcr(pernoro aa6opa naz6o.rree trpeAloqrr4reJrbrrbrx treprroAoB BpaqeHug,
trpanrzqecHu oAr{HaHoBoro (aa HeMnoruMrt Ecr(Jrroqentrxrrrz) 4rn cMIi u MMn:

He uenee Ba)fiEbIM o6cto.arenrcrBoM, yKaBEIBarcquM Ira corneusoe (a ue
crarucruqecKoe uJrtr ^reo{usuvecxoe) trpol[cxo]r(AeHue Aucr(perEbrx trunoB
B ctrer(rpax MMII (r CMII), frI,rrfr.ercfl. xgpomee corrracEe {aa peay.nrrupyrc-
rqtrx HpuBbrx, BbrqucJreHHbrx AJrfi coBtraAaroqrlx [epr4oAoB BpaqeHr.r.E corEeq_
EOro u Me)firrJraEerrroro'Marrrrlrrnrrx roneft ({aaa nranczMyMa peay.rrrrzpyroqeft
rapMoEuqecrtoft.sorHbl oruocrlreJrblro aaAarrnoro HaqaJlbrroro MoMeETa otrpe-
AeJrfierc.E^tryreM cBeprr(n Bcero BpeMeHHOro_ p{aa c trHrepecyrcquM Hac trepuo-
4ou P)-_oxagaJrocb, qro ertr Saarr 4rr MMII orcrarorlor coorBercrBypqnx
{aa cMfI-ua 3-6 cyr (s cpeArreM na 5 cyr). vvzrr,rnar, qro o,,,r6*a , o"p"-
EeJreHIrtr saarr cocraBJr.aer t-2 cyr, troryneuuoe Barras4hrBaHr" trnoxtuo "ir-rarr 6nusxuivr x o6qenpur{.flroMy sHaqeEuro 495, coornercrByroqeMy cpe4ueft
cflopocTtr coilHeqlloro Berpa.

Oruerzm raHE(e, qro ranoe pa3yMlroe aatraaAblBarrue troilynaercg. frloJlbno.
Ail.s BBr[ereHrrbrx trep^uo4on cMrI u MMI] (cu. pzc. 5), ra 4ame trpu MaJroM cMe-
rtreuuu (ua 0,06-0908) upo6no"o o"pro4at, ,r*oro'"o ,rfr"r""" paauocrr {aacralroBErc.fi uJru cJrqrnHou 6onrurofi (go 10d) uJru oqeEb uanoft (,-lu), orporo
Aa?fie orpur{arenrnoft. Taxoe noBeAerrrre pasrrocru {aa ronopur o cyqecrBoBa-rzz o6qero r{croquuxa [oMrmupyroqrx trepuoAoB Bparqenus cMI] r MMII n
ycuJruBaer cBtrAereJrbcrBa B troJrbsy peaJrBrrocrtr AtrcKperEoro na6opa ue-
puoAoB.

Olue3ry [py_rure oco6ennocru ctremrpoB, trprrBeAerrrrbrx Ha pu.c. l-4 wt t19{11. ,{ra cMfI uau6ouee crmurrft truK Moqrrocrr( coorBercclayer Eeptro-
ay 27!!0, u c pocroM rrepEoAa aMuJruryAa trtrItoB trocretreElro traAaer, BIIJI6T6
AO UaU6onee AJruErrofo (aaueruo BbrAeJr.fircqeroc.fi rraA uryuauu) uuna -30g00.B o6racrz 6o,ree Kopornux rrepuoAoB sau6o;ree qerro-Brrpar.re, or* z6fgo;

63

p(MMtl

26



:HatrMeubrrree BrraqeHue P, noropotrry eqe coorBercrByer BEaqEMrrfr uun uorq-
Eocru, paBrro 26*30.

Ilprunreprperaqtrtr E o6rscnesrifr. atlru,unly0 orux uznoB (reprogon) re-
o6xoAuuo yqurbrBarb rpu o6croareJrbcrBa: 1) auunuryABr xapaarepuayror
cpe[EE'e Hanp.fl]fieErrocTE MarHuTEoro troJr.E, oTBeqarcql{e AaEEoMy trepuo[y
BpatrIerrrln (z coorrercrBerrHo 4auuoft reJrtroruupore, cM. ra6l. 1); 2) ouw
otrpeAeJr.Erorcfi ((Bbrlr(uBaeuoorbro)) (r. e. Saaonoft Horepeurnoqrrro) BLrAeJreH-
rrbrx B ctrenTpe trepuogoB Ha rrporfi?neEuu Bcero 13-nerrero uETepBana Bpe-
MeHu; 3) pacupegeJreruo aMtrJrtrryA B BrraqureJrrnofi uepe onpeAeJr.sercfi ran-
/,Ite ruroqaAEruz sacreft AtrcHa coruqa, oxBaqeEHbrMtr [aHEbrM Bpaq,eHtreM, u,
rtoEeqro, nrg CMII Syuxquefi troreMneutrfi AtrcKa r( Hparo.

B cnenrpax MoqEocru MMfI (c*r. puc. 2-4) ar;.genfrrotcfr ABe rpytrtrbr IrE-
noB, orBeqaroqux treptroAaM or(oJro: 1) 27,0-27*4' u. 2) 28,1,-28f5, a ue
'oAEE trun (27d40), xan B ctrer(rpe CMfI. Ha gouznupoBaEue B crpyltrype
(anana) MMII qnyx treptro4oB, 6Jrzsxux x 27,0 z. 28d5, yxaabrBaJrocb paEee.
s [10].

Sauernrre rruxtr Moquocru MMII AoxoAEr \o P = 30d, ornyga cJlelyer,
uro MMII, peruorpupyeMoe y 3eMnu, oflpeAeJr.fiercs coJrueqnbrMu MarlrtrrnbrMz
rroJr.EMtr, r(oropbre pactroJrararorcr Ea reJruomuporax BtrJrorb Ao I q | = 50"
,(cu. ra6n. 1), nan u B cryqao CMII. Hau6oree xopotnuft (erauu*rufi) reptrpA
B ctrenrpax MMII coorBercrByer trepuo[y -25!40, orcyrcrByroqeMy
B crienrpe CMII.

Bauerzu, qro orrtrque creftrpoB MMfI,or ctrenrpa CMII s ocEoBEoM fta-
,caeTcfi aMtrJruryA orAeJrbEbrx rrEaoB u cB.EBaEo, tro-BuEuMoMy, c cyqecTBeE-
HbrM paaJruqueM B ycpeAEeuuu 4nyx {uauuecrux uoJrefi, qro HaME o6cprga-
..noor s [20].

3. O6cyxgeurre peayJrr,raroB

flpucyrcrnze B ctrerrpax MorqHocru CMfi u NII\,III (cm. pzc. 1-4) aaltet-
Hr,rx rr{r(oB n pafioue 29-30d roBoptrr o rorr, uro: 1) B cI4rHaJI Iwarurtorpadra
rpu ua6rroAeHrrrlx o6qero uo,n.s Co,ruqa Kar( BBeaAbr cynlecrBeHrrrrfi sxraA
BHOCrrr MaIHr4TlrDre trOJr.E Ha mUpOTaX -40-50" rrro coorBercrByer paccro.fl-
r{rr.flM Ha BrtAr,rMoM Arrcne Co.nuqa p = (0,65 +- 0,75) Ra;2) cer(ropHa.E crpyx-
typa MNIII s6naav op6uur 3eunz qacrtr[trrlo orpegeJrflerc.fi Brrcoxorrruporlrll-
ruru (l q | := 40 -+- 50") coJrHeqrrbrMu rIorr.rIME; irocrreAHee cJryllilrr eqe oAHEII
cBllAeTeJrbCrBONr Ctr{Jrr,HOrO C}fiaTr.E B CpeAHe}I CI{JrOB6rx jtrnUUft r.IeE{rIJraHeTHOro
Marrrr4rgoro [oJrfl r( nJrocrocrlr coJruequoro axnatopa [21].

Calrnu MorqHbrr\f ro aMrJrEryAe trepI{oAoM IIBMeHeHEfl CMII n 1968-1980 rr.
6r,rn nepuoL P :27140, xor:oprrii BbrAeJr.sercfl Taxlne r{ B crlefirpe MMII
(27,36-27!40). Sror replro[ xoporuo rpocrre]r{IrBaerctr Bo Muortrx reorfzau-
qecHux erfSertax, a B reoMarHurHoM C i-m]Irtre:,1rce on yctor,iurano ua6nro4aetcn
c 1BBB r. [22].

Bropoir (no uenr.ruHe aMrrrtrry4r,r) nepuo4 Cj\,tfl, 26996, rpanrrqecnrr coB-
rra4aer c oArrrrM ue Hau6onee BlraqlrMl;rx rep?roAoB l\,In,Iil, 1954-1980 rr.,
P : 26198. tr4urepecno orMerr{rb, arro rartoe }t(e BHaqeHrre, 26d96, HeAaBHo
ycraFroBJreHo AJrs uefuoga (cuno4uuecxolo) nparqeuua tfo:roctpeprr ua aHna-
rope corrracrro AotrJrepoBcltL{M I,IBMepeHI{rnr n Cranr[op4e 123]; oEo ]r{e trpl{cy-
qe 3r{B aropr4a JrLIroMy rrepr{otry BpaqeHu.fl co JTIIeTII{LIX n-aTe}r.

Oco6r,uir rrrrrepec ilpellcraBrler cyqecrBoBaHrre BHaquMLrx pexyppeHTrrblx
EeprroAou s o6Jracrn -25,tt-2614, xo:ropore, ro-8tr{AuMoMy, coorBercrBylor
6r,rcrpouparqarotr(IlMcfi crllyr(TypaM Ha DKBarope rr rro.fiBJr-slorcrr rtax peByJrL-
rar co6ctsennr,rx (6r,rctpee, qe,r,r BpailIeul{e {otoc{epr,r I{a eHBarope) [nzmeullft
Drr[x crpyr(typ. IzIx pearrr,Hocrr, rloArBepil{Aaerc.fi reM, rlro oHE na6nro4arotcr
ranffie r (ronorort il{arrrr{rHoM none [19]; corrracHo 124] rflefi:q:a cyneprpanyrlfl-
qutr rra axnarope rar(?ne Bpalqalorcfl 6r,Icrpo: P :2612.

CueHrprr rrorqnoctu xax CMI1, rax u I\,INIII r.rocs'r.flBLIo BLIpa)fieunrrft 4ucx-
perur,rr,i xapaKTep, nplrrleM 6o.utlulructso nau6o.iree tsIIarII{Mbrx nepr{oAoB xopo-
rrro Boctrpor4BBoAIrrc-rI Ha Bcex qerrrpex crexrpax (cu. pllc. l-4). trlhreetc.s
'reHAeHqu.E AJr.a nuxoB MotrIHocrlr rpytrnrrpoBarbc.s BoBJre Irecrr[ (unu 6o.nee)
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Pac. 7 . Cnenrp Morlrocrtr BHaRa Merr(rrJrageruoro Marur{rgoro uort (MMfI, 1954-1980 rr')
ctrI4Hllqax, IOpIIsOHraJIbHafl oob - uaCtOta P-1,

orrpeAeJreHrrblX, qs14-to BT,IAeJIeHHT,IX sHarreHl4fi nepploAots (cu',pnc. 5 r'l 6);
uall6ooee BHarrr{Mr,re uepuogrr] JIeiI{aT B [rdarlaaoHe or 26 lo 29d rI paBI{LI:

-26,30; 26,96; 27,40; 27,82; 28,16 u 28d,46 (auaueuua Aalorc.a corJracuo
ctrer(rpy CM[I).

Meroq o6pa6orHr.r Aar{Hbrx (nrr.ruc.neulre crrer(TpoB N{otqrlocrl4) rrpel1craBJrfl-
er Co6oit xoporuo IIBBeoTHyIO 'luneftuyro olepaql{Io, Itoropafl cail{a ilo ce6e He

MolneT I4B peaJlbHoIo clJIoilIHoIO Clenrpa cAeJIarb rruHeft'IarLIfi crreltrp. C*!qrn-
Hocrb B HarrreM cJtytln" raKll{e orcyrcrByet ([na P > 30d), oco6eHrro Ans MMII,
rAe r4xferorg,E oIIpe[eJIeHIIfl BHaI(a MaIHI{rHoro IIoJI.fl Ha xant4r,rfi qenr,.

Pacqenneru4e rlacroT B ctrel(rpe M9II{HoCrII (uognleuue IItHefiqaTOrO
crIer(Tpa BMecTo ctrJIoIIIHoro) , Boo6qe rOBop.fi, MollteT 6r,ttr nr,raRaHO HeHoTO-

poft uo4y;naqlreii (auu"nurygnoft, qacrorHo-SaBoBofi r4rlrr HoM6I4HI4poBaI{Horo
rrana) zCc;re[yeMolo CI{rHaJIa c KaI(I4MII-JIu6o 4pyrlrul4 xapanTepHLIMI{ Bpe-

MeHaMr4, Ha11pldMep 1; nepuo[aMu or -0,5 go ,-77 [eT. I4BBecrHo, qro ItoJIe6a-
Hr{e c rocroqnnoft aracrorofi, rro c rrepeMennofi, Harrpr{Mep, aunnntygoft (ulu
qacToroft, lr;nu $asoft) pacfla[aerc.fl Ha HeCHoJIbIto lapMonuseonrtx Itorre6aHl4ft
(cu. [25J), npr{rreM, KpoMe ocHoBr{oft (uecv_rUefr) qa-crorr,I (r)0, B crr_er(rpe rlo.s-
,rr", urorxecroo 6oHoslrxalacror (,oo -l-- f), co6 -f 2e)wr. A., rAeQ -'racro-ra uo4y;rrqull).

Oguaxo B HaIrIeM cryqae, 'rto6r,r o6t.gcuurr, [IrcnperHocrb rlacror r{' rJIaB-
Hoe, r4x rrper4MytqecrBeHHoe coBilageHl4e (n cneHtpax cMlI lt MMLI), nce
paBHo Heo6xoArdMo 6ruo 6rr [ofiycrr{Tb cylqecrBoBaHl4e oAHoi't rrJrrr HecmoJIbr(r{x

EoI\[IIHI,IpymIqI4x qacror B [I{aIIaso]de -26-29d.B nonrey peaJrbrrocrr4 [rrcr(perrrr,rx rrepr4o4oB BpalqeHlafi rol^oprlr rloJrlrbrfi
cneKTp Moqrroorr4, Bl;rtlt4cJreHrr];Ifi Ans neprro[oB or -20tt go -LB Jrer [Jrfl tro-
il.EpHocrr4 MMII (cu. pwc. 7). Br,r4uo, tlro Arr.rr rlepuo[oB P > 30d orcyrcrBylor
BaMerHbre II,IKIa MoqHoCTII, KpoMe I{e6oJIbIIII4x IIuI(oB B pafio[e :1 r. (pe-
ByJrbrar a{Sexta Poaen6epra-I{oteuana [26] B suaxe Ilpeo6Jla4alorleft ro-
JTfipHoCTII 1\4MIl; paclqerrJleHl4e Ha ABa I(oMIIo]IeHTa o6yC;roeneno cMeHofi

Auaxa atoro e{$exra s6nl4au MaxcltMyua colHeqHoft aHTIIBHooTI{) r'r nepuo4a

-9 ;net, fipnqeM MotrlHocrr, errlx rrr4noB cytrLecrBel'IHo MeHr,[Ie, rIeM MotrIHocrb
trr{noB, oTBerramrqlIx ColHer{HoMy BpatrIeHram. llOarolty .gCHO, IITO AI{CHpeT-
HoCrr, cne1rpa I{eJIE,B-a o6r,.scnuts raauuo4eftcrBr4eM (cyuepuoartr{I{efi) sa_CroT

coJrHeqHoro BparqeHt{fl c [oJrroBpeMeHrrbrMr4 (P > 0,5 r.) napuaquflMn cMlI r4

MMTI.
Pacclrorpralt BoBMolr{HocrL Toro, rrro rIo.BBJreIIr{e AIrcHperHLIx Jrl'rHr{ft o6yc-

rroBJreHo pactr{errleurler{ qacror r4s-Ba Bepofltr.rofr lroqyrnqulr CMII u XIIMII
c oepuo4uuu or -2 go -lL 11er (Mo[y11.EqI4f aMIIrIIIryAHoro ulutru qaCToTHoIO

runa; QaaoBa.E MogyJrflqr{fr Aaer rrpa11rgqec11r.r .ranoft nre e(t(texr, Hafi u qac-

TorHa.E, c,r't. [25J). (3alretuu, tlro repr{oAll aMrrltrry4no-Sasonoft uogynaqun
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Ta6r:,i'ga 2

(DopMyra 6rre-
uu.E (fleprroAr,r,

B roAax)

(DopMyila 6lre-
u[!i (nepuoAbr,

B roAax)

27 ,36-27 ,18
27,36-26,9u
27 ,36-29,20
27,36-28,40
27 ,18-26,98

27,18-28,20
27,lB.-29,40
26,98-28,20
26,98-28,40
28,20-28,40

71,3
5,3
2,5
2,0

10,0

2,L
7,7
1,7
lr5

It,0

lpz nocrpoeHrrr4 066rrrHoro cner(Tpa MoqHocrw, p:/.c. 7, uoryr Boo6qe He
rrpoflBllrbcfl.) o6parunc-rr fi cner(rpy ]\{MII (1954-1980 rr., puc. 4), mtrrerc-
qeMy Harl6oJree yBHI{e ,qrrcxperlrrre JruHrt t, rr fiorrhrraeMc.E r( BHarreHtr.rrM Harr-
6onee ctrJrEHhrx rrrdnoB rrpr4Mer{r4Tr, {opuy;rry 6veams. AByx rapMoHzqecxux no-
ilelalc.ilit,6nuaxux I]o sacrore (cu. t20J). Peaynrrar ranlrx pacqeroB B r(aarecr-
Be trptrMepa TIOKaBaH B Ta6[. 2, ua xoropoii CleAyer, arro Bapr4arlr{r4 COJrHearHoro.
MAIHI{T}IOIO IIOJI,fT (IIMEIOTC.fI B BI4AY BAPI4AI{I,I[ AMNJIIITYAbI UIVIU SAEU 27-CY.
rosnofi no.nuu) c [epzoAaMr. or -1,5 go -77 rer (uocne4Hr4e He 6ylyr BaMe;-
Hbr 3 crreKrpe MorqHocrrr, [puBeAeH]roM Ha phc. 7) Moryr 6urt peay.rrr,raror[
rtoM6uHaqzr{ HeHoropbrx rrB paccMarpr4BaeMBrx rracror, r,r, ecrecrr6uno, uao6o-
por. (FIe6eabrHrepecHo ortr'rerrrrb, rrro B ra6Jr. 2 rpr.r xom6rruaqr{r4 AucnperHr,rxqacror [aror trepuoAr4qHocrb (6nenna) -77 rcr.) O4uaxo trporrrB perxarcqero
BJrrr.flrrrr.tr AoJrroBpeMe_HIbrx (P = t -- 11 ;rer) aapzaquft aMurr(ryAHo-{aao-
Boro rrrrra y CMfl n MMII Ha Br4A rrx ctrer(rpoB B ArratraBo]ts.e -26-30d u6xno,
npuBecrr4 cJre,4yrctrIrre apryMeHrr,r: 1) cpegueroArlqHa.s Hatrp.fl]r{eHuocrs M]\tlfl
upaHrr4qecKr.r He r.r3MeHflerc.fl c {asoft 1l-rernero qtrHrra (clr. [20, 271), az.aure-
Herru.fl 7rd&rca npeo6.uaAaroqert no.napHocrrr c [epzoAaMn ot -30d go -13 ner
(xpoue orMeareuubrx Bbrrtre P =7i. u -g rer) orcyrcrByror (cm. puc. 7);
2) gnn roro 'rro6r,r, EarrpuMep, ll-,'erur.a Mo[yJrfrtruE AocrarorrHo xopomo
trPO.SBIIJIACb B CIIEKTPE, AJIIITEJII,EOCTI, BPEMEHIISTO PA4A IIPI{ EAIXEM METOIe,
aHaJrEsa AOJrlriHa 6rr:rr uo Hpafinefi Mepe or{oJro AByx r{trnJroB, r. e. 'p22 rcr;
y Hac troqrr4 Ta )r{e caMa.fl Al4cHperHocrr (ro.nr,Ho c pasHr;rMrr aMtrrrr{TyAaMr4, HO
c 6nuanzMz BHaqeHrrflMra trepuoAoB) rrMeerc.fi na cnexrpax GMII u MI\,I[, rrorry-
qeHrlrrx tro peaJrr4aar{rr.aM [Jrr{Hofi 13-14 ner (crt. prac. l-3).

Hanoneq, cr4Jrr,Hbll,r apryMeuToM B noJrbay peaJrr,Hocrr4 Ar4cnperr{r,rx trutryril
(uacror) roBopr{r xoporuee corJracue AJr.rr BCex ctrexrpoB auaqeHzfi Hav6oree
cyqecrBeHHr;rx repuoAoB r4 r{x {aa (npu cpaB}reHzu CMII u lVIMil), a rar{}Ke
BbrcoHarr craracruqecHafl sHaqEMOCTr, (OrUOureuze 2A l o) 3rr4x rrepr.roAots.

Bce orz coo6paxreuur BacraBJr.flror upeArroJrox{rrrb, qro Auc*per,ocrb r
Halr4que uo xpafinefi Mepe Het4omoputr nau6o,tree oar)euteu,H,blfi qacmotn Bno;rHe
PEAJII,H];I lI 

'IPTI'IIOTC6I 
BHYTPEHHITM CSOfiCTSOM CMII (2, I(AK EIO OTPA}I{EHI,I,E,-

MMn). B ranou cryqaeBoBHr4Haer Botrpoo o [puqzuax BoBrrtrH]roBeun.s raHoft
[ucHperHocru r.r MexaHtrBMe rroA[epx{aHr4,q {aaonoft KoreperrrHocrra B rerreHr.re.
MHorrzx.Jrer (n uaruem cryqae - B reqeHrre2T ,rer, r. e. onoJro 365 o6oporor
Connqa) Ha orAeJrrHrIx, ualr6ouee [peAtroqrr4reJrE,rrbrx rrepr4oAax Bparrleur{fi
(rt coornercrBeHrro - reJrr4orrrr4porax).

oco6ufi nHrepec trpeAcraBJr.rrror 6r,rcrponpaqarcqrteca (na annarope) uar-
nrrur,re_o-6paBoBaHr4.fi, cyqecrBoBaHue Horop6rx cJreAyer r4B cleHrpoB (oco6eu-
Tro AJr.E MMII), [pr.rBeAeHHbrx Ha prrc. 7-4, m rre3aBucuMo orMeqeHo HeAaBHo
Ctenausn [19J. ,(;rn otrpeAeJrenu.q ro.rnoit BeJ]rdqr{Hbr trepr{oAa r rayqeHu.fl ra-
Koro ycxoper{Horo Bpan{eHl{.fl MarHr{THr,rx nonert na Connqe Mo}r{er or{a3arbcfl
Becr,Ma Balr{rrbrM ror: {axr, qro corJrac}ro IlarrruM AaHHbrM (cru, pllc. 2-5) arw
6urcrponpaqarotrItrecfl crpynrypbr Moryr o6.rra4arr, yctofi.ulnof, (ua uporaxe-
wdu -27 let) $aaonoft-xorepeutuocrbro Arrfl orrerrb nopornr4x (cznogzuecnrax)
trepuogoB, 6.rrzaxrx x 25!4.
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Brrno4r,r

FIa ocHoBarrl4rr cner(rpaJrbHoro auaJrrraa (n 14 HrepBaJre rreprro[oB
22-34 cyr) [Byx npeueunrirx p.s[oB - rraMepeHraft uanpxxreurrocrtr CM[,
1968-1980 rr. I4 AaHHrrx o rrorr.flpHocru MMI, 1954-1980 rr.- troryqeHrr
cJreAyroq,ue pesyJrbraTbr.

t. Buecro o[Horo HaHoro-ru6o AourHzpy]oqero uepuoAa Bparqeuufl coJr-
HesHr,rx r4 MemrrJlaHerrrbrx MarHurHbrx noJreft o6uapymen na6op )ucnpemnutt
ycmofivueur,r nepuo)oe xax s CMfI, rax r4 s MM[I, r(oropbre coxparrflror cBoro
{aaonyro HorepeHrHocrr, Ha rrpor.fl}r{eurrrr AJrrrreJrbrroro BpeMeHa (yo 27 rcr).

2. Ha6nro4aerc.rr xopouee coBrraAeuue BHarreuufi uepzogoB, Haft[eHHbrx
lna CltlII, c aHarorfirrHbrMrr [epuoAaMr{ n MMII, [ptrse]4 {aaonuft cABur
(-5 cyr) peayJrbrr4pyrorq[x BoJrH [Jr.E rrr{KoBr,rx guaqeurlfi arrrx AByx {rasnue-
cHux uoreit xoporuo coorBercrByer cpe4uefi cxopocrr4 coruerrHolo Berpa,
c r(oropbrM MMII uepeHocurcs or Coruqa H 3eu.rre.

3. B cneHrpe Moqrrocru BHaKa M1\4II (ont. pw.c.7), BbrrrucilenHoM AJr.fi rron-
Horo ArrarasoHa sacror, or -(22d)-t no -(13 rer)-1, AouznzpyroqrrMu rrB-
Jr.flrorcfl yKaBalrHr,re Br,rlre Azcr(peruhre rracrorbl coilHesHoro BpaqeHr,r.E (uepzo-
Ar,r or -27 Ao -zgd) r{ orcyrcrByror cr(oJrbno-uu6y4s BHaquMbre nepuoAtrs-
Hocru [iln P > 30d, HpoMe AByx rrrrnoB Morquocrr4 Els P: 0,96 lr 1,05 r.
(naaecrunft a$Sexr Posen6epra - Ho"neuaua) z nuHa MoqHocru P : B,B r.

4. Itax B corHerrHoe MarHtrTHoe rroJre, Tar( ri B Melr{rrJraHerHoe rroJre, Ha-
6.nro4aelto e B6.rrrasu 3 elrrtr, aar.f erurrft Br(Jra[ tsHoc.rrr MarHr{rHbre rroJr.fl Ha reJruo-
mr{porax Bnrrorb uo 40-50". B cryuae MMII oro cBuAereJrbcrByer o BHaqr{-
TEJII,HOM C}I{ATI{U CtrJIOBEIX JTV.HlIil. ME}I{IIJIAHETHOIO MATHIITHOIO IIOJI,fi IT fIJIOC-
Rocrr{ coJrHequoro axBaropa, Ha rrro Heo[HonparHo yna3hrBarocs panee (clt.,
naupuuep, [211).

5. B cneHrpax CMII (n oco6euuo MMII) s o6racrz -25,1r-2614umeercnHecxoJrr,Ho BaMerHbrx rrepraoAoB, cBtrAereJrbcrByroqux o Hafiusuu ycrofiuunrrx
6rrcrponpaularcrql4xc.E (6rrcrpee, ueu $orocSepa) ctpyHtyp n6;ruar aKBaropa.

6. B or.nra.uae or CM[I, rAe B r,rHrepBarre 1968-1980 rr. AoMnHr{poBaJr
oAr{H nepr4o[ r4sMeHenr.r.tr, P =:27140, r (auaxe) MMII [our,rHr4pyrorqr{Mr{
6r,rrz Ane rpyrrrrbr rrepr{oAoB, -27,0-27+4 u 28,2-2895.,(rn Bcero 27 -rrer-
Hero IrlHrepnana (1954-tgB0 rr.) nara6oree Buarrr4MbrMr4 rreprroAaMr4 czHoArr-
qecroro BparqeHrrfl MMII snrsrrr,rcr, [Ba [eprtoAa: -27,36 a -28120.7. B cnexrpe MoqHocrz (auaxa) MMII, 1954-1980 rr., orcyrcrByer rre-
puoAr4qHocrt -11" ner:' Blrecro aroro r.rMeerc.E BHasr.rMrrft uraK MoqHocTrr
c nepl{oAot\r -9 .ner r{ [Ba rrrrxa, coorBercrByroqrre P = 1,05 ll 0,96 r. (a6-
{exr Poaeu6epra-Itoreuaua); raxofi }r{e peayJrbrar HaMr{ rroilyqeH AJr.rr Mac-
cusa MMil, oxBarbrBarorlero 37 rcr (tgzr4-1980 rr.).

B aaxnrcserrrle aBTopr,r Br,rpamaror rny6oxyro flprrauareJrbnoctr A. B. Ce-
BeprroMy Ba p.flA r{eur{r,rx aair,resaur4ft r4 BHrrMaHr4e r pa6ore r,r A. A. Ctenauauy
Ba trorreaHoe o6cyxr4elrr.re peayrrr,TaroB. Anropr,r 6narogapnrr P. Ioaap4y u
(D. Illeppepy Ba rrpeAocraBJreHr{e HoBErx AarrHbrx rro trBrrepenu.sM o6q,ero Mar-
rrrrrtroro uo.rr.s Conuqa u l. fl. Cnaupuonoft u C. A. Eon4aperrno Ba noMorqb
n o6pa6orxe Marepua.rroB.
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ITSMEHEH?rE PAIr{OPAI{AyCA COJTHTIA C OA3Ofr qUKJIA
COJIHETIHOfr AftTI{B}IOCTI4 HA BOJIHAX 2,25 Id 3,5 CM

A. (D. Eauypun

llauepeu paArropaAr{yc Coruqa B trptrrroJrffprbrx o6Jracrffx s 1980 r. I,r B EaqaJre 198{ r.
Ea Borruax 2,25 tr 3,5 cu. Beflzsrsa paAuopaAr,ryca cocraBrrfiet (1,031 t 0,002) Ao
n('1,,043 t 0,004).R" uaBoJrEax 2,25a 3,5 cM coorBercrBeuro.flor(aaauo,qro co cpaBEE-
TeJrbEo Bbrcor(ofi BeposTrrocTr,ro paAtropaArryc Ea oTr{x BoJrEax yBefiI[quficE lro cpaBEeEtrro

c ero Buaqeuneu n 1976 r. Vnenr,rqesre cpeAuero Bnarrerr{.a paAr.ropaAlryca cocraBJrrrer trpl[*
rvrepuo 7.103 r{M rra BoJrEe 2,25 cu u 104 ru Ea BoJrEe 3,5 cu.

CHANGE OF SOLAR RADIO RADIUS WITH THE PHASE OF SOLAR ACTI-
VITY CYCLE AT WAVELENGTHS 2.25 AND 3.5 cm, by A. F. Bachurin.- F.adio'
radius of the Sun near polar regions was measured in 1980 and at the beginning of t98t
at wavelengths 2.25 and3.5 cm. Radio radius equals to ({.031 t 0.002) ft^ and (1.043 t
t 0.004) -Ra at wavelengths 2,25 and,3.5 cm respectively. It is shown that-with relatively
high probability, raclio radius is increasecl at these wavelengths in comparison with its
value in 1976. Themean raclio radius increasecl approximately by 7'103 km at wavelength
2.25 cm and by tOa km at wavelength 3.5 cm.

B 17,21 orrrrcan cnoco6 rraMepeuu.E coJruequoro paAuopaguyca Ea BoJrHax
1,9;2,5 n 3,5 civr, oclroBarrEbrft Ha cpaBHerruv. Barrv.cefr. paAubrr3ryqerrur cJra6o.
Bo3MyqeHrroro coJrrrqa, troJryqeEHbrx rrB Ea6ilroAeHr,rfi upz cKarrupoBaHutr aII-
Ter{Eoft corlleqHoro Atrcr(a, r4 pacqerHbrx r(prrBbrx, flocTpoeErrblx B trpeAtroJro-
)r(eEutr paBHoMepEoro pactrpeAeJreErrfi paAzo.fipr(ocrrr tro AucKy conuqa. onz-
carrEbre raM rra6JrroAeEuE trpoBoAurrfrct, c 2 Tro l2.ll tg76 r., r. e. B treprroA?,
lnwzxlufr. n MrrurrMyMy l.1-rernero qrrr(Jra coJruesuofi ar(ruBuocrn. Bo,npemr
grux Ea6Jrro[eErrft Ir.flTeE tr trop Ha cofiHeqlloM Aucfie He 6buro, a trpeBbrrneHue
.EpnocrHbrx reMrreparyp paAr4ousJrysarcqrrx o6racreft, cB.EBarrrrbrx c xoJrMa-
Mr4 MarHtrrHOrO rroJr.fl U cila6brMu {roxnynau[, Ha[ ypoBHeM crrofioftHoro
Connqa cocraBJr.fiJro corJracHo [3] n cpe4ueru 3,8; 2,6 n 2o/o or ero .flpnocrlrofr
TeMtreparypbr Ha BoJrHax 3,5; 2,5 n 7,9 cu coornercrBeEHo.

Ha6uro4euufr, ax o6pa6orxa ll peaynbrarbr

Ouzcrrsaer{bre rrmr(e Ea6rroAeuufi oxBarbrBaror treptroArr c 72 tro
24.08 tg80 r.. Ea Boirrre 2,25 cvt, a ranlr(e 15.07 1980 r. u C 27.727980 r. rc.
1,3.01 {.98{ r.- rra BoJrHe 3,5 cu. Bce aru Ea6rro4eru.n trpoBo4trJrucp wa 22-w
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paAr4oreJrecHone HAO AH CCCP c r{crroJrr,soBaHr4er{ paAl4oMerpoB, orll4caHHbIx

B [4,5], trr Bar(JrroqaJrl,Ict B cr(aHl4poBaHI4I{ AIrcKa Conuqa anteuuoft paAI'IoreJIe-
c11ona BAoJrr, Kpyta cr{Jror{eHrrf 6. Jlrrnrau cKaI{oB rlpoxo[Il.rlrr qepea l{eurp cor-
HeqHoIo Ar{cKa.

I{ro6r,r ZCKTIOquTb BJII{.rIHI{e Ha peayJlbTatr,r na6rrOgeuufi CO6CTBeHHOIO

lBrrlr(eFrr4.E Co;rur1a orHocrrreJrblro ar(Baropua;muofi cr{cre}Ibl r{oop[IaHar r{ or-
xnouenr,rft B rrpoqecce cHarrtrpoBaHr{.fl DJreHrpr4.recxofi ocl4 aHTeHHLI or ee reo-
peruqecxoro rloJlo;fieHl{.fl, yrlr{TblBaJII{cb roJIbKo cHa}IbI c peBepcoM,.^Bcero
6nrno o6pa6oraHo 267 taxux gnofiur,rx cHalIoB Ha BoJrHe 2,25 cv w 48 - ua
BOJTHe 3,5 clr.

OcuosHoe Bblpax(eHr4e [r.fl pacrrera orr(Jrr4r(a aHTeHHLI (auteuuoft reMnepa-
ryprr 7u) nprr cxanrapoBaHr{r4 coJrHeqHoro Ar4cHa B rlpeArloJIoEteHIdI4 paBHoMep-

Horo paclpe[eJreHrr.rl rlo HeMy .rlpItocrHofi reMrleparypr,r 7" ur'teer corJlacuo
[{l c.neAyroqufi Bu[:

{*? -+'
(1)

-{
rle 7?r - paAraopaglryc Cornqa; ,4 - at}{exrlrBHa.rl rIJIoIqaAE, aHreI{IrbI;
l, - [nrana BoJrHr{; I (.1r, n) - $yurqlrn, orrrcblBaloqaf HopMI4poBaHHyIo

Ar4arpaMMy HarrpaBJreITHocru (,(H) aHreuHr,r; r|l, tl - np.sMoyroJlbHrle yrJro-
Bbre Koop[r{HaTbr, Haaralo oTcrreTa r(oTopblx coBIIaAaeT c rIoJro}I{eHI4eM IIeHTpa
corHesHoro [r{cxa; fl, !/ - 

yrJroBbIe paccro-aHlr-rl EreKTpllqecxofi ocr.r aHTe}IHI;I

or rIeHTpa AIlcHa Co;ruqa ilo oc-flMrp u q cootnercrBeHHo.
[H ua BoJrHe 3,5 cu I{ annpoxcl{Mllpyrcqa.fl ee AByMepHax $ynxqrax layc-

ca orrr4caHr,r s [(]. Ha BoJrHe 2,25 cv,(H onpe4errlJlacb no ArTcHperHoMy paAl'{o-

rdoroqlrr4ny 3C 84 ero cxar{r4poBaHrteM aurennoft [oA paBrI4qHbIMr.r yrJIaMrt
(czurepna.noM qepeB 30') x Jrr{Hr4-EM rrprrMoro tsocxoxi[eHr,rfl cu rr cr(JloHenr,r.s 6.
Jlurtutr ypoBH.rI atofi uonyuennofi lra Ha6rloAenrlfi IIJ rpeAcraBrlerlbl Ha

pnc, L cuJrorrrHl;IMl4 Rpr{Br,I}II4. lflrpuxorrre rvruu Ha aror{ pr{cyHxe uao6pa-
lHarorArrarpaMr,Iy HarlpaBJIeHHocrl4, arlupoHcrm'rl4pyloqylo peaJrLHyIo ,IU{ gny-
uepuofi Synxquefi laycca.

Pa4nopaguyc Co;urqa oilpeAeJr.rlJrc.s cuoco6olt, HecxoJrr,Ho or;rruqaloqrrMo.E
or orrr.rcar{Horo n [1,2]. Pac.rerlr rroHaBLItsarcr, rlro rlpI,I paBHoMepHoM pacnpe-
leJreHrlr4 paAr4o.Epxocrl4 rlo coJrHeqHoMy Ar4clty aHreHHafl rex,Ineparypa (7u up)
nprl HarrpalrJrellr4l4 ocn ,(H crporo ua npafi ALIcHa Co"nnqa Ha BoJrI{ax 2,25 w

3,5 cu cocraBJrfler rrecxoJrLHo MeHee rroJroBr{Hr,r or BIlaaIeHIrn alrrenuofi TeMrIe-
parypbr 766, rloJrluaertoft B cryrlae, Hor[a ocr ,(FI HaIrpaBJreI{a Ha qeHTp

[r4cr(a. oruoueurne Tar,pl Ta61 cpaBlrr4reJrbuo cna6o BaBLIcI4r or yIJIOBOTO pa-
[r4opa[r{yca 1?1, Hec}(oJIbIto BoBpacrarl c ero yBe[utIeHI{eN{, TaH, na BoJrI{g

2,25 cm npra l?, :76' Ta6plT216 - 0,4787. ,(nn gncxa c yrJroBtrr{ paAr'rycolr
1.7' Tanp lTo": 0,4800, a npl4 /?r : 18' Tonpl Tno - 0,4872.

Ioafouy AJr.rI orIpeAeJIelII4.E paAr4opanryca Co;nut1a Ha tsoJrHe 2,25 cv 6r,rno
flpr{H.flTo, rrro rroJlo}fieHrle ocr4 ,(II coornercrByer HarlpauJleHr4ro na Hpafi IIIcHa,
Hor[a Torr,lToo : 0,480.

LIcxoA.s r4B cnaaaHHolo, yrJroBoft pa4uo4uauetp Co.nnqa ua croft BoJrHe

MOII{HO OnpeAeJrr4Tb llpr.r cHa[rr4poBal-rr4r4, r,r3l{epfrfi yIJIoBOe paccTo.trHl4e lle}I{Ay
TorIHal{rl na npr,ruoft Banrrcld cr(aHa, ypoBeHb anreuuofi TeNIrIeparypbI Ir I{oro-
pbrx cocraBraer 0,480 7o6. Aua"norI4rIHrIe paccylHAeHI,ItI AJI.rl ]loJIHbI 3,5 clt
rroxaar,rBaror, qro yrnonofr pa[r{o[[aMerp cJle[yer orlpe[eJrltrb rlo lt'oqnatr{,
B noropr,rx Tnrrpl ?o6:0,470.

Paccro-aur.re Melr{Ay yr(aBaHurrrr{r4 rorrxaMr{ Ha BaflLlcflx cHaHoB, I4a]IepeH-
HOe Ha JIeIITe CaMOIII4CI{a, nepeBOAIIJIoCL B yIlJIoRbIe BeJII4aII4HIJ C I'ICIIOJILSOBa-
HrreM HoopAr4rrarnr,rx Meror( 6. I{aH floxaaaJra o6pa6orna na6nrogaterr,nrrx
AaHHbIX, BerUSI4Ha paArr0paAr{yoa, OIIpeAeJrt{eMa.fl TaHr4M CUOCO6OIT, B CpeAHeM

rroJryqaerc.fi raHofi r{e, HaH rr rrprd cuoco6e, [pIrBeAeI'IHoNr s [{,2]. B to }I{e Bpe-
Mfl Ha r43Meperrr{e paArroparuryca orrr{caHrrr,rr{ sAecl rIeToAo}I tpe6ye'lca srlarrl4-
TeJTbHO MeHbrrre BpeMeHr.r,
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Pnc. 3. Pacqer:nrre Epr{Bbre IrBMeIreEr(E auressoft TeM[eparypBr rrpr cnautrpoBaEuu coJr-
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Oruerun CJIeAyIoIqee o6cro.srenrCrno. B oIIIcbIBaeMble sAecb IIeplIoAbI
ua6rrogeuufi ua Coruqe r{}reJrr{cr, cpaBurrreJrbno crrJIE,HbIe Jror(aJIbHE'Ie paAr4o-

r4croqHl4nl4, cB.fl3arrHr,Ie c [tITHar'Irr u SnoxxSrraur'l' floarolty, roo6rqe roBop'fi,
Mo[eJrb Ar,rc1a c paBHoMepHI,IM pacnpeAeJleu]4em IIo HeI[y apnoctnoft reMnepa-
rypbl [Jrrr Ea6rIoAeHI,Ifi tgB0-tgB{ r'r. B IIeJroM NIaJIo rlpl{roAlra.

O[naxo AJr.E orrpeAeJre]Il4.fl paAl4opa4uyca Coruqa ary I[oAeJIb Bce ]I{e Mo}It-
HO I{CIIOJIrSOBaTL C H0HOTOpbII\,II{ O1'OBOpHaI[I.I, B qacTHOcTI4 eo,firf .lloHaJIr,HbIe

pa[r4or4cToqrrlrr(r{ pacfloJro}HeHr,r cpaBHrrTeJrbHo [aJIeI(o or Hpafl coJlHealHolo

Al4cr(a. tlro6u ro.rlcHr4rb 3ro, o6parI{MC.rI r( pI4cy}IHaN4.

Ha praC. 2, a CXeltratuqecxl4 I4BO6pa[{eH cOlHerIHbIfi AIICH C [ByI,If JIOKaJII-
HbrMr4 paAr4oucrosHugar{L{, r{rlercrtrrauu $opuy Kpyra Al4aMerpor{ 5" rleur:pr,t
r(oropbrx yAaJreHLI or I{eHrpa AIacHa ua 9' (upanblft LIcrotIHI4H) Ia na t1' (nenrrft
r,rcroqHrrx). I-Ia puc. 2, 6 noxasallo ceqeuue AI{cHa rlo rrI{HI'Itr AA. flo Beprld-
r(aJrr{ Ha nocJre[HeM prtcyHxe IIpe[craBJIeI{bI c C06JIISAeHIISI{ nponopqllft .flp-
nocrrra.fl reMneparypa cuoxofiHolo CoIHqa (7"6) ua BoJIHe 2,25 crtt I4npeBbl-
rrrenrir.fr Ha[ I{efi .spHocTHBIx Tel{flepaTyp JIoI(aJrbHbIx paru{oI4cTorIH]4I(oB.

IIa prc. 3 upunegeur,r pacqerHr,re Hpr{Br,re, HafiAeHHbre corJracuo BDrpa}I{e-

uuro (1) II oIII4CLrBaIotqI{e I{BMeHeHI{e aureHHoft TeMnepaTypbl Ilpra cxanrrpoBa-
Hr,ru coruesuoro Ar4cxa. Cnnournoft lunl,refr. [or(aaaH orr(JIITK a[ITeIrHbI Ha pa-

Auousryqeur{e Arrcxa c paBHoMepHErM pacllleAeJrel{I{eM fpnocr}Iofi reMrlepa-
Typri. Illrpuxonofi, nyHxrlapHofi u rrrrpu,\rlyHltrl,rpHoft JII{HI4.EN,Ir4 rrpe[craBJreu
xoA r4BMerrelrr4fi aHTeur{ofi reMneparypbr rrpr{ cr(aHl{poBaHI4I4 coilHerrHoro [rrcra
0 JIOr(aJllr{brMr4 paAr{or{croarHl,rxaMu, rloHaSaHHbrMLr Ha puo. 2, tr4a pacueta cne-

Ayer, qro rra ypoBue 0,480 7,,o r(alrigr,rft r{B Drr{x paAl{ol4croqHr4r(oB rlpr{BoAr,Ir
H yilrr{peuraro BaIII4cI4 CI(aHoB, cOOrBerCTByIOIqeIIy B yl'JtoBofi Mepe Meuee t//.
flcuo, rrro Jroxarbgbre paAr4or{croarurrxrr, pacrIoJIo}I{eHHLre 6Jlr4}r{e K IIeHTpy

Atr{CHa, Aa[yT eqe MeHblxee ylxl{peHl4e 3arrr4cl4.
B nepuo4rr, 6luaxue no BpeMeHI{ H MaHcI4MyMy tt-"neruero I{I4HJIa coJI-

HeqHoft aHTI{BHocrrl, Ha ColHqe Ha6[IoAaIorc-rI ['IHoroqI{cJIeHHr,Ie JIor(aJIbI{r,re

pa[uor4croqHr{Krd. O4naro oHr{ pacnoJrararorc-fl o6bI.ruo Ha cpaBHraTeJIbrro

Hr43nr,rx reJrr{orrrr4porax. tr48 aHaJrrraa Banlrcefi paAI{oLrBJIylIeHIl.rI CoJrHtIa BIIAHo,
qro B yxaaaHrrbre Br;rlre AHr4 Fra6flro4enufi n upulor.apHblx o6nact.sx coJlHerr-
Horo Ar4cxa rre 6r,uro paAr{oucrorrurrxoB, r(orop},re 6rt.nu 6rr Motquee r4 pacnoJlo-
)fieHbr n ero Hparo 6nraxte, qer{ yr(aaauo Ha pr{c,2. O6 orou KocBeHHo cBl4AereJrr.-
crByer rr rlpocMorp elr{eAHeBHr,Ix Kapr Co"irnqa, ony6Jrl4xoBanrrblx B [6-9],
Tar( Har( rpaurarIrJ rpynil rr-rrreH z {,noxxyn, c r(oropbIMI{ cBrISaHLI Jlor(aJrbH},re

paAuoucroqHraxtr{, B rIpI{rIoJr.EpHbIx o6Jracr.flx I{a err{x Haprax yAaJre}rEI OT

rIeHTpa coJrHeqHoro AI4cKa Ha paccTo.flHlr,g , He npeBr,Ilxarcqve L0' .

floaro*y oraaaJrocb BoBMoE{ErIM orlpe[eJrlrrr, paAlropa[rryc Connqa n6nu-
Brd eto qeHTpaJrbrroro Meprlgrraua. C gpyrofi cropoHr,I, HaJu{qI4e JIor(aJIb}ILrx
paAr4oucTorrHrrnoB Ha BocroqHol,'l r{ BanaAHoM Hpaflx coltHerrHoro Allcr(a u 6tua-
I(o oT Hr4x He rroBBoJrr{Jro r4BrreprrTb orrr{caHHr,IM clloco6oM paAl4opaAl4yc B IraII-
paBJreHrrra ar(Baropa u B6iluBu ero.

Peayrr,taru o6pa6orltl4 Ha6JIIoAareJIbHbIx AaHHbIx Ha BoJrHe 2,25 cM

rrpr4BeAeHr,r B ra6Jrr4rle.

Rr/Ro

t2.08
13.08
14.08
22.08
23.08
24.08

Cpegneo

1,0330
L,0338
I ! 0323
1 ,0330
1,0314
,1,,0327

1,0323

+{,3.10-3
t8.10-4
+6.10-{
+9.10-4
+4.10-4
j 4.10-4

+2.3. t0'4
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Puc,4, Pacnpe4e:renr,te 267 anaqenttit. RrlR6, r,r3rrepeurrbrx rra BoJrHe 2,25 cu

HoMl{qecHoro exteroArrl4na BHaqeur.rrt P - yrJra rloJroHteHrlt.ff ocr{ BpatrIeurr.rr
Coruqa, cqr{Taer,rrrre K Bocrony or ceuepuoft qacrr.r Ar{cxa. B uocre4nerr cro.n6-
qe yHaBaI{o qrrcJro gnofinrrx cHar{oB, no Koropr,rN{ orrpeAeJr.rrJrr{cr na xant4rrft
genr, na6;rrro4eur.rfi cpe4nrae 3Haqelrrtfl ornomenuft RrlRo v o.

Ha sorue 3,5 clr cHar{I4poBaHI,Ie rarxre rlpoBoAr4Jrocrr BAoJrb rrprntnfi cr(JroHe-
rug 6. Vro;rr P Bo Bce 4ulr ua6rro4enr.tfi na erofi nonne BaHJTIoqaJrc.rr B r.rrrrep-
nane -F 4o,5, T. e. JII4HT{fl cHaHIrpoBaHufl npaxTr.rrrecr(n coB[aAaJra c qer{TpaJrb-
Hr,rM Mepr,rAr{aHoil{ Conuqa. IJo r43x{eper{r4flrr 15,07 1980 r. na arofi ronue
RrlRo:1,0465 -l- 0,0013 (n.: l5); no ua6nro[eHr{-nN{ B rrepr.roA c 27.72
t9B0 r. uo 13.01 19Bt r. R,lRa: 1,0435 -l- 0,0011 (z : 33). Snecr co BHa-
noM -l-- ynaaaHr,r craH4aprlrr,re orurn6xr,r cpeArrero, ru - rrficrro 4nofiur,rx cHaHoB,

TaHuitr o6paaolt, MolnHo cqr.rrarr,, qro Ha BoJTHe 3,5 clr c yqeroM Beca B cpeA-
Her{ Ba yxaaagHbre repr{oAbr na6.nro4eulrfr Rrl Ro : 1,0445 -+- 0,0009.

Ha pr,rc. 4 upe4c:ranneHa rr,rcrorpaLrxra r{BMepeurrr,rx euasenufi pa[rropaAtry-
ca Connrla Ha BoJrr{e 2,25 cr,r-. Illrpuxonofi nnnueft roxaaaHo rropMaJrbuoe pac-
npeAerreHr.re. tr{a cpannerrr{fl Drrrx pacnpeAeJrenlrft uo Hpr4reprtro 12 cne4yer,
qro orJrrllqr're rloJryqeHHoro pac[pe,qeJlellr4.E oT HopnraJlE,Horo .EBJrfleTctI cTaTfi-
crtrqecHr4 BHasr4Mr,rM r-ra ypoBHe Brraqr4x,rocrr4 0,03. Ha BoJrHe 3,5 cu aHaJrr4B
paclpeAeJreHr4fl BeJrr,rqtruw Rrl R6 He [poBo[r4Jrc.fl r{3-Ba cpaBHr4TeJrbEo He-
6orr,rroro quc.lra rasuepeuraft .

O6cyxgeulre peayJrr,TaroB

tr4a paccuorpeHr,r.rr xapr Coruqa, ouy6ruHoBaHHr;rx s [6-9], Brr,qgo, qro
rrorITI4 Bo Bce AHrr orII4c6rBaelfblx na6urogenufr. B6nuaw ero froJllocoB B JIrrHr4r{
Ho ua6;rrogaJrrrcb BoJroKHa r,r upory6epanrlr,r. Pagraoraaryvenrre BoJronoH rd

upory6eparuleB paccN{orperro s [10] , rAe noxaaa]ro, qro Ha paccN{arpr{Baerlrbrx
BAecb BoJrHax oHI{ .fiBJrflIorc-rl olrr4qecnr,I ToJrcrbrl{rr o6paaorauraflMrr, paBr,Iepbl
Koropbrx 6"rrr.rsHra H paaMepaM n IJo, a .flpnocrrrarr reMrreparypa cocraBJrfler
or{oJro 8700 It Ha BoJrHe 2,25 cw rr rpr{x{epno 10700 It - na BoJrHe 3,5 cr,r.
V.rlrrunas ero r4 yrJroBr,re paarreprr npo'ry6epauqeB, rrpr{Be[eur{6rx }ra Kaprax
Coruqa, Molr{Ho orleHrrrE, aHTer{Hyro rer{[eparypy ux r4alyrre:u:r.n v BHJTaA ee
B yrxr4per{r{e aanzcefi cr(aHoB,

Eclu upeguoJrolr{r{Tb, qro pa[raor,rBflyqeur.re HrrxrHr4x, T. e. trpr{Mbrnaroqux
n corneqnor,ry Ar{cny .racreft upory6eparuleB anpaHr4pyerc.fl 6.nrnre pacrroJlo-
)r{ errur,rMrir H HaM cJro.flMrr xpolroc$epr,r, To paAr4or4BryqeHue HeaxpauupyeMbrx
6o,ree BhrcoKr{x qac:reft npory6epauqen rrpr{Bo4rrr K ftarxyqeMyc.rr BaBhrmeurrro
BeJrtrrrtrEr,r paAtropaAtryca IIo cpaBrreHuro c ucrtrrrHErM ero SHaqeHueM B cpe,q-
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HeM Ha 2" Ha o6ezx BoJIHax. Ec.ru xre r[3nyus1111a qacreft npory6epauqen,
rrptrN{r{Kalorqux It Aucr(y Co,nnqa, He anpaHtrpyerc.a BHeI[HuMu cJro.EMu xpo-
r{oc{epbr (upoty6epaHell pacIIoJIo}IieII K uau 6nzxe, aIeM paA[or3Jlyllarclqtre
Ha l.ra1117x IIOJIHaX CJIOI4 xpoMoc$epr,I), ro, HaI( rroxaablBaer paCrIeT, HaE{ylqeec.fl
yBeJrtrqeuge paAtrOpaguyga Ba cqer ll3rytlgsq, 6o;nee IlbICoKux aIaCTefi npgTy-
6epanqen trpaHrtrqeCHU troJIIIoCTE'IO HoMtreHctrpyeTo.s I(amyqIIMCfl yMeIIbIIIe-
HtrreM Berfiq[I{br paAIIopaAUyCa, o6yc,nor,renublM ualryqeHtreM trx 6olee Hua-
HI{x qacTeft, TaH KaK gpltoCTIla.rI TeMnepaTypa rroCJIeAHI{X MeHblxe .fIpKOCTHoft

reMrreparypbr crroRofiHoro colHqa.
TanuU O6paaorrl, CyqeCTByeT HeKOTopa.fl I{eolpeAeJIeHHoCrb B oI{eFII(e BJItr.a-

rru.s pa[uouBJryqeHu.fi [pory6epaHrIeB IIa BeJluquHy paAlropaAuyca. 3ry Heor-
peAeJreHlrocTb MolItHo yIIecrD, yMeHbIxIIB SHaqeHue IISN{epeHHoIo paAIIopaAIIy-
ia ua t" I{ o[HotspeMeHHo RBeAE oIxE6Hy B ero Berualuny, paBHyIo -11".

Itpoue TOrO, HaI( trOHaBaHo s [3], r1a CoIHeTIHoM AUcHe NIoIyT cyqecTBoBaTL
o6flacTtr rroBbrrrreHl{oro pa[zotrBJlyqenu.fl, CB.gBaHHr'Ie c xoJrr,IaMu MarHtrTHoIo
rroJr.rr c MaI(clIMaJIbHbIMtr BHaseHU.trMu IIoJI.g? He IIpeBbIIxarcilll{Ml{ 20 Ic. Taxze
IIaIHIITI.rbre IIoJIf He yI(aBBrBaIoTcrr B (CoJrHeqHbIx AaFIHbIx), a paAtrousilyseHue
ilrux o6Jracrefi TpyAHo o6uapyxurr Ha Banucr{ cxaua, ecJrtr{ oHrr pacrroJlo}fie-
r{Lr B6JIr4Btr xpan conueuuoro Ardcxa. floarovry He rrcHJIIoqeHo, rrro rar{r4_e o6-
JIaCTII CyqecTlloBaJrr4 B [I{tr oIIuCLIBaeMbrx }Ia6JrIoAeHuft OXo.[o rroJrl0coB Colu-
qa r4 paAllol{3nyr1g111ra IrX MOrJro rrpl4BecTLr K I{eKoTOpOMy yruEpeHI4IO SarIrrcI'I

cHaHoB I{, cJleAOBaTeJIbHo, H HeI(OTOpOMy SaBbIIIIeHI4IO paAl{OpatrI{yca IIo cpaB-
r{eHrrro c ero r4crI{HHr,rM BHarre}rr{eN{. IJpenrrruenue .Epr(ocrHbrx reNltreparyp
TaHux cJra6blx palr{ou3Jlyalaloulzx o6.nactefi }IaA ypoBrlerf cnoHofiHoro CorH-
r{a paBlro, Har( yr(aBbIBaJIocb Br,Ilre, B cpe11lre]I 3,8; 2,6 aZYo or el'o .rlpr(ocrHofr
reMrreparypr,r Ha BoJIHax 3,5; 2,5 v'1,,9 cM coorBercrrlel{}Io.

Itan cneqyer aa ll7l, xoJrNrr,r Marr.rrrrHoro lroJr.s c se"Iru.ruHofi rloJLfi, He rlpe-
BlrrrraIotqeft 20 lc, I{NIelor yl'JloBoft [r{a}Ierp, xoroprrft o6r,t-ruo He npeBbIIrIaeT
30". Ec.nr.r ilprrH.flTb, rITo paAIlouaJlyaralorlafl o6lacrl, cB.flaaHrra.s c oTr{MI{ xoJI-
MaMrr, trN{eer Sopuy Hpyra [uaN{erpoM 2' a pacnoto}I{eua HeIIocpeAcTBeHHo
y Hpa.E COJII{eq}IOI'O AI4CI{a, TO, I(aH CJIeAyeT tr{3 pa0rleTa, SatsLIlIeIIUe 3}IaqeHI{-g
paAr(opaAr4yca Ba carer u3lyareHufl TaHoit o6racru cocraBr4T or(oJro 0",5 ua
iotue-2,25 ctr lr 0",7 Ha BoJrHe 3,5 crrt rrpr{ ycJIoBrrE }IaJltrralufl oToft o6racrr{
TOJTT,KO y OAI.rorO Hpa.s [I(cHa.

C.ne4onare.nbHo, yMeFIbIxUB I4BI\{epeHHLIfi pa4llopaAtryc Ha yI(aBaHHIJe Be-

Jluqur.rbr tr oAr{oBpeilreHHo pacmupr4B npeAeJrbI BoBI\{o}ItHbIx orr1460K Ha rar(Ire
tr{e BeflUqtrHbr, MBI OXBaTUNI nan C"nyuaft Ha;1UqLIfl Cila6],Ix paAUoI4SIyqaIOU{[X
o6nacrefi y o6ollx HpaeB corHerlrloro Ar4cna, TaH I{ orcyrcrBu.fl rrx Boo6qe'

Ilpu auupoxcrnaqzz flH ognort gsyuepnofi r[yuxqueft faycca o6r,rqno
BaHZlnaerc.fl ypoBeHb 6onos[rx Jrerrecrr(oB, BCJreAcr]lLre qero ]Io]Iter rlo.fiBETbc.tr

ctr(creN{aruqec1a-E orxu6Ha B oupeAeJler{rrrr paArlopa[rryca oIUcaHIILINI Mero-

AoM. OqeHKa BfiI4fr:r.ufI aTo1o d)anropa IoI(aaEIBaer, qTo lloyrlgl 6oXosbrx rre-
lecrnoB .[II npunogr{T H BaBrrtrre]-rrrro BHarreHr4.rr paArlopal(r4yca no cpaRHe}II{Io
c r{crlrtrltbtlt He 60ree rt eM Ha 2".

Bropr,rlr cpaxropOu, BLIBrIBaIOiqtrM CIICTeMaTIIaIeCHyIO OrrrU6Hy, .flBJI.fleTC.g

4u{{epeu4l4arrrrrra.E pa4uope$paHIIu.E, Itoropafl 1}ce1Aa TpIIBoAI{r I( I(ail{y-
rr{eMycs yNrerrbrxeHr4ro paAllopaArryca IIo cpaBHelrlIrc c ero I40TI{}IHbIM sHaqe-

uuelr. Pac.rer noHaBbrBaer, .rro npI{ Tex BerltrTHr,rx paccro.gHrr.flx, rlprr Koro-
p6rx npoBoAulrvtcb Ha611Io[eH11a Colnqa, yMeHEIr]eHI4e CoJIHeqI{oIo paAl4opa-

Arryca 3a carer peopaHr{ulll rre npe]locxogur 2".
Taxuu o6paBoM, ABa nocJreAHrae draxropa rrprr6rlra]4reJrbrlo BBaI4MHo noM-

nelrcr{pyror Apyr Apyra. floatouy oHrz He yqtrrblBaflucb.
flpranullan Bo BFruMaHr4e Bce cnaaarrlroe Br,rrrre, MolnFIo or(oHqareJlbHo npl{"

rr.flrb, rrro Ha BoJrlre 2,25 cur 1?L : (1,031 -f 0,002) fr6, & I{a BoJrHe 3,5 cnt

Rr: (7,043 -+- 0,0011) fi6. Co BHaHoM -l- yHaBaHbI npeAerrrrlrble orIr46ItI4 u3-
Mepeuufi.

Ornoruenra.q RrlRo, troIlyqeHHble BAecr,, Ha o6eux BoJIH-ax_npr'IMepHo Ha

0,006 ueur,me coorBercrByroql4x Buauenrzft, rpIIBeAeHHr,Ix n 172) AJr.fI ItpIrIBofi'
Hal4lilyqurltl,I o6paaou antrponclzMlrIpyrorlefi AaIIHLIe SaTNIeHIILIX Ha6rrloAcuufi.
Oruerzrr, sro pa4uopaAr,Iyc onpeAeJLEJIc-rI npl4 Drlax r{a6Jlro[eHrr.Ex rro MoMeH-
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nu* pugro*orrrar(roB Jlynrr u Co.nnqa, Horopbre r,rMeror Mecro o6rrquo Ea cpeA-
Hr4x reJrrlrorrzporax, B To BpeMfl Har( Hartru AaHHr,re ornoc.flrc.E H pa4r.,ropaAl,ry-
caM B trprrnoJr.rrprrbrx o6nacrsx Connqa.

Cpanueurae c peayrlbrarauu pa6orr,r [13] rroxaabrBaer, qro BHaqel{rl.fl pa-
firropaAr,rycoB, rrprzBeAeHHbre BAecb, B cpeAHeM ua 7" 6orrrue, qeM yI(aBaHHLIe
s [13] BeJrr{qrlubr paArzopaArrycos n6flraaz rrorrrocoB Co.nuqa, riraMeperrHbre Ha
100-u Eouucrtolr paAr,roreJrecrotre. Taxun o6paaolr, [oryqeuHbre HaMrl BHaqe-
Er.{fi paAr.ropaAuycoB Ha BoJrrrax 2,25 n 3,5 crr.t corJracyrorc.fi c AaHHbrMrz Apy-
rr4x aBTopoB, 3arrr4Mafl trpoMeffiyroqHbre BHaqeErIfl Me?fi[y coorBercTByrorqrrMrt
BerrrrqrrraMrr, ynaBaulrr,rlru n [t2l u [131.

Han cre4yer ma l2l, s 1976 r., r. e. B rrepuo[ MI4HI4IMyMa qrixJra connesuoft
amTr{BrrocTrr, p agzov s o 6p a?r{ eHr4 e C o naqa B p accMarprr B a eMoM Ar4 arr aaorre B o JrIr
B rrepBoM upra6rzmeurzrr rrNreJro {oprtry aJrJrrrrrca. Ha ocuosaul4r{ peByJrbraroB
[1 , 2] uomuo uafirrr, qro B aror rreprroA paEr4opaAriyc Co,lruqa Ha BoJrHe 2,25 crvt

B rratrpaBJreHrlr{, cocTaBJlflrorqeM yron 17" c qerrrpaJlbrrr,rM Mepr4ArraHoM, paB-
rr.EJrcrr trpuMeplro (7,021 + 0,004) fi6. TaHzu o6paaon, ua aroft BoJrHe cpe4-
nee BHaqeErae fi,. n Eepr{o[, 1nmewair. r( Mar{crrMyMy 1l-,neruero qr{HJ]a corHeq-
Eoft axrraeHocru, rla 0,010 Ao 6onrure, qeM cpeAuee Bnarrenue B MuETrMyMe.
Ha sorue 3,5 cu paAr.ropaAr{yc B HarrpaBJrer{rrlr qerrrpaJrbnoro MepIzAIraIra
s 1976 r. cocraBrr.Err corrracHo l2l (1 ,028 -i- 0,005),R6. C.ne4onarerrbrro, yBe-
fiilqeHrie cpeArrero BHaqeHr4fl paAr{opaAuyca ua eroft BoJrr{e B treprro4, liluatufr.
H MaxcrrMyrfy r{r4r(Jra co.[uesuofi axTraBHocrrr, tro cpaBrreHr{ro c ero BHaseHueM
s 1976 r. cocraBJrfler 0,015 fio. C Bepo.rlrl{ocrsro orura6nrz ne 6o.nee 0,05 lrom-
Eo vrBeplr{Aarb, qro aro yBeJruqenrlre paAr{opa[r4yca na o6erzx BoJrHax flBJr.fler-
c.E peaJrr,HbrM, a He cJreAcrBI4eM cnyuafiuoro paa6poca za-aa omz6oH rraMe-
peHr4fl.

Tarulr o6paaonr, co cpaBrrl4reJlbHo sr,rcoxoft BepoflrrrocrEro paAl,ropaArryc
Co,iruqa B trprrrroJr.rrpnrrx o6rac:r.flx Ha BoJrlrax 2,25 u 3,5 cu ualrenaerca c {a-
aofi qux.na conne.ruofi ar(TI{BHocTI{, BoBpacrafl or ero Mr{HrzMyMa r( MancrrMyMy.

JluteparypHrre [aHrrrre rro eroMy Borrpocy trporr{Bopequnr,r. OAnr aBropbr
yTBeplr{Aaror cyrqecrBoBar{r4e BaBr{crzMocrr4 paAl,ropa4lzyca B paccMaTpr4BaeMoM

nrrauaaoue BoJrH or {aarr qzx;ra conuesuoft axrrrBrrocrrl (cu., nauprauep, [14]),
,[pyrr4e orpr,rqaror ee [15J. fIoarouy Becbr\{a }r{eJrareJrbHo Aarrnefturee uByqe-
EI4e aroro Botrpoca.

B aaxnroseur{e orMerrrtrr, qro orMesaBrtrI4ftcn s [1] z apyruMrr aBropaMu
paa6poc [aHl{brx BarMeHuhrx ua6,rrogenrzfi o pagzopaAlryce Co.nuqa B Hopor-
xoro,fiHosofi qacrtr caHTrzMerpoBoro Al4alraaorra, BoBMo]nHo, orqacrn o6ycnon-
Jrerr Har( SJrJrr4rtrTnqHocTr,Io paAr{ozao6paxtenn.fr, Tafi r{ SaBncrrMocTtIo pa[11o-
pagrryca or $aarr qtrr(Jra co.rrneqnoft anrr{Buocrr{. O[uaxo aror Borrpoc tpe6yer
ctrerlrraJrbHoro paccMorpeHr4.fI.

Rr,rnogr,I

1. Becr,ua Bepofirrro, qro paAl4opa4lzyc Co,rrqa B npr,ItroJlrlpnr,rx o6nact.sx
rra BoJrHax 2,25 u 3,5 cu I4aMerr.Eerc.s c {aaofi 1l-.uernero q[r(Jra co.nnesuofi
ar(Tr{BHocrrr, BoSpacTafl or ero Mr4HuMyMa K MaHcIdMyMy.

2. BenuszHa paAliopa4rryca cocraBJrflJla B aBrycre 1980 r. Ha BoJIHe
2,25 ctr (1 ,031 -f 0,002) fto, u Ha BoJrI{e 3,5 cn B r{rorle ra gexa6pe 1980 r'
a flHBape 19Bl r. oHa paBHnrracr, B cpe[Hent (1,043 -F 0,004).Ro.

3. Vre.nraseHr{e cpeAHltx suaqeHraft paAr{opagr4yca B arn rrepl4ro[br na6nro-
genrzft tro cpaBHeHr{ro c ero BHarreHI,r-flMI4 e 1976 r. cocraBJlrler 7'103 KM Ha
BoJrrre 2,25 cv ra 104 xrn rra BoJrHe 3,5 clt.

Arrop 6raro4apur H. C. HectepoBa Ba ToJIeBHBIe \uct\yccum.
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IlyJrbcArlww c lrEpr{oAolvr 160 M?rHyT
B BEMHOfr MATHI4TOCOEPE,

BOBMO'I( HO ODYCJIO B JIEH IT bIE ITOJIEE AHITflMTN

vAn 523

COJIHTIA

E. ilI. Bnanuuupcrrrii, B. II. Eo6ora,
H. M. Eougapenxo, B. H. Beperennuxora

C nolronnm xocr4lop-auaJrr,taa o6pa6orar,br narrbre orra6arouqeil aMrrJrr.rryA reoMarErlr-
EBIX Ml,tapon)zlrcalr,rri Pc 3,4 (rec(raaravecrar c6cepnaroprza Eopox, 21,6 Al.efr uauepeHr.rii
1974-1978 rr. [9j). Haiipeuo., rrro aM[flr4ryAa Pc 3, 4 uopyllrporaga c [epr.roAolr, 6lraaxrau
K 16011)01. Mancrauyu oru6arorqert Pc 3,4 pacrroJraraerc.s clycrfl ,--20m nocre MarcrrMyMa
cropocrl{ paclxrrpellr4.fi Cornqa (gln qenrparlnort gorrr 4ucxa) n orrr.rqecr{r4x na6.nrogenraxx6
Taxar uo4yu.sqrrrr aMrrJrr,rry4 Pc 3,4 lroua 611 6urr, o6yclonreua nplrcyrcrBr{eM ocqr{JrJrupy-
rctqero fioMrroueuTa coJruequoro yrir,rpa(r,roleronoro rraJryqenrls l, ( 100 ru, Amlaryga
rapzaqrnii -spxocrr4 AoJrrr(Ea 6r,rrr, npu arou 2-4/o.i

16OIN PULSATIONS IN THE MAGNETOSPHERE OF THE EARTH POSSIBLY
AUSED BY OSCILLATIONS OF TIIE SUN, by B. M. Vladimirsky, V. P. Boboua,
N, M. Bondarenko, V. I{. Veretennikat:a.- the reesurerrents oi the an:plitudes elvelo
ping the geomagnetic micropulsations of Pc 3,4obtained at the Borok Geophysical Obser-
vatory were analysed by cosinor method to search for magnetosplieric pulsations with
the period about 160u. The data {or 216 da1,s 61 observations compiled in 1974-1978
were used. It has bcen lound thal, Pc3,4 anplitudcs are modulated by thc period 160r,1010
with the stable phase.lThe marinum of Pc 3,4 arllplitudes fojlous that of solar expansion
velocity in approximately 20nr(ior the center of tIe disk) accordirg to optical observations
carrierl out by Severny et al. This modulation of Pc 3, 4 amplitudes could be probably
aused by the presence of oscillating ccmlonent jrL solar ljV-radiationl over the rango
l< 100 nm. The amplitude of the UV flux variation nray be as large €is2-4y0"

fly,rr,caquz c trepr4oAoM 160" a nyuerofi cxopocrr4 rleHrp Mr4nyc Hpaft coJr*
rreqHoro Ar4cr{a, o6napyrxenHr,re BtrepBhre B [1, 2], na6nroAaJrrrc], B trocJreAyro*
qr4e roAbr B HesaBr4cr4Mbrx r4sMepelrurrx 13,41, 14 r4x peaJrblrocrb HhrHe rre Mo-
)r{eT Bbr3brBar}, coMrreHrnft. BoauoxrHbrM apryt\{errroM B noJrr,By peaJr},HocTtr
aTnx rryJrbcaqzfi z oAHoBpeMer{Ho cBr4AereJrbcTBoM r4x coJr}reqHofo npoilcxoH{-
Aelrr{fl frBtrtreTctr o6HapyH{eHr4 e ToqHo TaI(oIo E{e nepr4oAa B Apyrl4x BrzAax I43-
Mepellr4ft, TaKtrrx, Har( Bapl4aqmu flpl1.ocrrr n znSpaxpacHoM ArzatraBoHe? o6tr(ee
MarHr4rHoe trore corHqa, HpyroBa.E noJr.frpr4saqufl corHeqHoro paAr4ozsryqe-
Htr.fl Ha Arrr4He Borrlrbr 1,: 13,5 rtru [5,6]. Tor rr{e rrepr4oA 160,ttnafineu z B

Au+{epeHqr4aJrE,rrbrx Qrum6 Mr{Hyc rIeHrp Aucna) r4aMepenr4.Ex paArlroflpnocrz
B CarrTuMeTpoBolr Ar{anasoHe [7, B]. llanecruo, sro r,rHTeHCr4BHocTb corHeqllofo
paATnol43ilyqeH,mfl B ynoMflHyroM [r4ar]a3or{e xopouo HoppeJrupyer c r4BMeHe-
r.mtrMllt noToxa KopoTnoBoJrHoBoro yJrbrpaslaoJreroBoro r43ryqeHl4fl. Ero Aaet
ocnoBaHr4e AJr.fl npeAnoJro?fierrl4.s o BosMo?r{Ho}r npl4cyTcTBuT4 trepl4oAa 160n
n yrrtpa{zoJreroBor\{ 14BilyqeHur Connqa, Vnaaanrze Ha cyrqecrBoBaHrre zMerr-
HO Tar{oro.trBJre}rr4.s 6rrro uoryueno r [9], r'Ae npoBoAr4Jrcfl rror4clt Bo3l,ro]nlrbrx
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a{{exron colrHequr,rx uynr,caqufi c trep}roAoM 160- B aelruofi MarHrrroc{epe!
7Is-sa orpaHr4qeulrocrrr Dr(clepr4MeuraJrF,Horo Marepr4aJra peByJrbrarbr tgl
HocrirJrrr [pegBapr4renrur,rit xapaxrep. B uacroaqeu coo6uleru4rr Borrpoc o BoB-
MolnrroM nprzcyrcrBr4ra 160o,-ocqurnaqufi. B coJrlrequou ynr,rpa$zoJreroBoM
I4SJIyqeHI4rI pa0cMorpeH 6onee no4po6uo c upI4BJreqeHr4relr AaHrrr,rx AotroJrHr{-
TeJr bH 6rx r.lauep euz i;i.

1. Ha6mo4areunHrrfi Drarepr{aJr lr ero o6pa6orna

Itax u rrpe]r{Ae, IrcxoAHr,rM r,rarepr4aJror,r [r.q aHarr,raa cJry]nr4Jru [aHHbre
tro orn6arotrLeft aMtrrfiry[ AHeBHr,rx ]rr{r(potrytr,caqraft reoMarHzTHoro trofi.rr
Pc 3, 4, rraMepfleMbrx n reo{uar,rsecnoii o6cepnaropzrz Eopox I4OB AH CCCP.
Snaseurl.fl o1146aroqefi troryqar[cb rIB aHaJrorosoft aanuc],I (uyncrnrarenr,HocTr,
6,5.10-2 I (*or) c rraroM B 3ir1 B r{HrepBaJre 04-l4h). Bu6op rar(oro rrHrep-
BaJra cBflBaIr c olrrzMaJrrHr{M (A;ra 4aunoft o6cepraroprzra) BpeMerreM oos6ynr-
Eelufr.tr (ra ua6,ruo4enrza) arrzx Mznpotryrrbcaqnft. Macczs AaHHbrx Bxrrosaer
216 auefr., pactrpe4eJreHr{brx B r4HrepBaJre aBrycr 1,974r.- uon6pr, 1978 r.
(pauee [9J ucnomsoBarrocb 1.11 gnefi).

flua o6pa6orxr{ lpr4r,retflrrcfl ror ]r{e Mero4, sro u r [9],- Kocr,rHop-aua-
Jrr4r3 - atrIlpoHcr{Marlu-E roqeH oru6arcrqefi aa 4aunrrft AeHb Kocr4}rycoz4oft
rro MeroAy Har4N,reHbrurzx r{Ba[paroe. TlcuonrgoBaJracb e[IdHafl rrrr(aJra BpeMeHr{
c ycJroBrrr{N{ HyrreM 00h00r'I 1.0L 1974 r. (nan B onrr4qecxrax na6rroAenzax).
B arolr cJryqae $aaa gnx Halr{Aoro orpear{a AaHHbrx (g;ra xax4oro gna) rrMeer,
oseBuAuo, cMr,rcJr l{r{repBaJra (nauepaerroro B AoJrflx rrepno[a uru pagnauax)
Me)fiAy ycJroBrrr,rM HyJIeM u lroMeHrolr r[aHCr{MyMa (c rouuocrr,rc [o qeJroro
qr4cJra uepuo4on). B or.rrn.rze or [9] Aauubre [pe4Bapr4rerrbuo 6rrnu ucnpan.ne-
'EbI Ha nrzneftnr,rfi rperr[, Crenenr BbrpameHHocrI4 rrepeMenuofr cocraBJr.Eroqeft
Aaur{oro nepr4oAa B roM I4Jrr4 rdrrol{ orpear(e [aurrr{x Mo}r{Ho 6r,uro oqeurarr
nB orl{olreHnfl Bhrslrcfleunofi ar,rn.ru4ry4hr nynscaqufi ,4. H cpe4uexBaAparr4q-
rrofi ourrz6He artrpoucr4Mar{I4lr. flpra nrrurzcilermu cpeAur4x snaqenrzfi,l z $aarr
cp aa xaxofi-ro rrHrepBaJr BpeMeHra (uaupnuep, uecaq) elr{eAueBFrbre aMrrJrrzry-
grr rz {aaa paccMarpr4Barorcrr ftar( coBor(yurrocrb AByx cJrysaftHr,rx serr4qr4n.
Oura6na upr4 aroM HaxoAlrrc.s r4B rrocrpoeur{fl coorBercrByrorqero aJrJrtrtrca
pacceflrrr4fl. llporpalrnra, peaJrr4Byrorqa.E our.rcannr,tit aJrroprrrtr, AJrr{ Bcero
MaccllBa AaHHbrx rpe6yer na 3BM EC-1030 Barparr,r or(orro 2 t'uuu Malrl4Hrroro
BpeMeHI4 Ha oAr.rFr npo6urrft [epr,ro[. Onrzcansa-s npoqe[ypa o6pa6ornu 6rr.ua
trrctroJrbBoBar{a AJr.rr rreBaBrzcr4N,rofi o6pa6orxr{ Aa}rHr,rx orrTrlqecnr4x na6nm4euufi
coJrHeqHrrrx ny.nrcaqzfi (lrarepraan 6rrn rpeAocraBrreH A. B. CesepHErM,
B. A. Horoenu, T. T. I-{anonr, 325 queft ua6.rrrogenrafi, 1971r-1980 rr.).
Iloryueuurre rrpla oToM peayJrE,rar]rr or{aBaJrracE, B npeBocxoAHoilr colJracr4r4
c AaHHbrN{r{, iloJryrreHHErn[I4 MeroAoN{ HaJro}r{eHurr anox [3].

2. Peay.nr,rarr,r o6pa6ornrr oru6arorqeii atrrJrr4TyA Pe 3, 11

Xor.s us crexrpoB r{oqHocrr4 [10] suauo, cro N,ro4yr.arlrrfl aNrrrrr{ry4 Pc 3,
4 c nepwogol,r -160'", BI4AI4r,ro, tlacroe rIBJIeHlre, crarrdcTlarrecxlrl BHasIrr{EIe
Berldsl,rHrr aN{rrJrrrryA A [.nn DToro rleprroAa troryrreHbr roJrrxo AJrfl orAerrbrrr,rx
4neft. Cre4yer cleqr{aJrbHo [oAqepHHyrb, qro eE{eAr{eBHrrre Br,rsr4cJleEHrJe Brra-
qeuutr Ai u et trBrrtttotct Jrr4rrrb or{errxar{I4 Drlrx BeJrl4qrru. VAo6uofi {oprrofi
I4X npeACTaBJrer{rrfl .frBJrflIoTcfl rroSTo}Iy coorBercrByrotr{ue qacTorHbre pacnpe-
EeJreHlrrr (uacrora Bcrpesael,rocT tr). 9acrorbr Bcrpesaerfocrrr Saa 4.rrn HeHoro-
pbrx BHa.reulrfi uepnogos 6nua 160'i npegcranrrelrbr r{a pr{c. 1. O npzcyrcrBrrr{
fienoroporo [epuoAa c ycroftvunoii Saaofi r{oixrro cyArtrr, rro creneHrd r{on-
r{enrpar{r{r[ snasenrlfi {ae n olpeAeJrerrHoM orHocr{TeJrbHo yar(oM raHTepBaJre
.AaFIHoro paclpeAeJrer.rus. CreneHE orr(Jror{er{rzfl eroro paclpeAeJrerrrzfl or paB-
IroMepHoro r,rolr{er cJryxir{rb uepoft cTe[eHr.r Br,rpa?r{eHHocrr{ AaHHoro upo6uoro
nepr4oAa.

Ha prac. 2 uoraeaua rloJryrleHlra.g onrrcalrHlrlM [yrer,I flepl4oAorpal,Ii\[a llJrfl
tsexoroporo I,rHrepBaJra npo6nrrx rreprroAoB or{oJro 160 ]'000. flo nepruxanr,uoft
iocla B4ecr, orJrox{eHo orr(JrorreHr4e {aaouoro pacnpeAeJrerutr l,ilfl AaHHoro BHa-
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qer{r{fl trepuoAa or paBHoMepHOIo, I4SMep.se'loro BeII4suHoft yz (nnrL Creneneft

cpo6oUr,r)l tr4e paccrtotpeHlzq pvc.2-llI4AHo, rlro ocHoBHoft lrancrayyM coor-

BercrByer rapl,roHr4Ke cyroR (7 : 160'l'000). Ilorn.ueHl4e cyroqHori rapMoHI4-

Hr4 trrolrier 6urr, o6yc.roBJreHo B AaHHOM Clyqae AByMrr npr4qI4HaMU: Bo-frepBblx'

SllHcIaponaHHbI\{ BpeMeHeM HaqaJIa (Honqa) e}ilegyroql{oft eauucu 01146aloqefi;

BO-BTOpbrx, npIICyTOTBr4eM B MatHl4roc{epe I{I{ItlI{qecKI,IX Bapl'Iaql4ft c IIepI4o-

AoM o6oro 180,,-f 20,u. 3rz BapI4aIIIIII xopol11o uI44HlI B^IIenoropllx I4HAeI(-

cax BbrcoHoIIII4porHEIx IeoMaIHI{rI{LI:x o6cepBaroplafi 11,L, 1,2) I4 c MaJIofi a}IIIJII4-

ryAofi AoJrlr{Hr,i [pr4cyrcrBoBarb r{ Ha cpeArrl,rx Ixl{porax. tr{x upupoga ocraer-

c_g floI(a HeBbr.flcrleHIIOfi, OAI{aHO ,{SBoCTHO, sTo oHU rlpoTeI(aIoT IIO MecTHOI\{y

"p"rr"rr. 
vxaaauuelr Ha orqyTr4r,rr,rft lH.rraA 3TI4X Bapllaqufi MoH{eT cJly}fiI{rb

ri, uro o6e coceguue rapNIolII{KI, (180. n L44'') rpeACraBJISI{LI B aHaJII4BI4pye-

Mbrx AaHHbrX rlo-paslrorty: ueplaoA 144"t nlrpa?IteH -3.Ha:]T'eJrbHo 
crla6ee' qeM

;;p;"A 180" (auunrry4u, xo.neSaurafi nepllto^oB^1'4!:^160,14,180"r orHoc'rlrc'fl

coorBercrBeHr.ro Han i :3:4. Alrulrary[r,r 160"',000 lr 160']010 rpIIMepI{o

paruu).
Bropoft rrrH Ha rrepr4oAorpaNrMe roqHo coorBercrByer nepl{oAy 160 l'010,

uafigenuolry B orrTrrqecHI4X Ha6Jrr0AeHr4.frx. ctarzctuqecHa.fl SHaqI4MOCTb STOIO

nI{Ha HSBLICOHa, HO SCJII4 O}t peaJIeH, TO {aBbI' BLISUCJISHHIJS AJL6I IIepIdOAa

160 1,000, AoJrit{Hr,r roH€r3brB&rb cr{CreMaTrrrle0Hoe cN{erqeHl{e co nper'rerreu (arOr

rvreroAr4secgl4fi up[eM I4CIISJIbSo]lau B [3] AJIfl BLI.aBJIeHLLfl paBII4qIlfl nepIIOAa

;;il;rit ibot,'oto or cyro.ruofi rapN,roHI4ItIr). 3anucrauocrr, Berlltqltnr'r $aar'r

tp"o.r upenneurd rrpr4 r4cnoirbsoBaHl4l4 nepI4oAa 160 l'000 B oll46alotqefi aMfiJII{ryA

ic Z, Z npe4c.rarle,a Ha przc. 3 (ucuo.rraonaHl,I Bce AaI{HLIe' Ha}I{AarI rorl*a

our".r"u- cpegneft A"" "py""u 
n t0-20 cyr)' Cpe4uee sHaqeHr{e Apeit$a

+urur, nafiAeuuoe MeroAoN'I HaI4MeI{bIIrIdx I{BaAparoB, cocraBJlrler t'69 -l-
i 0,36 paAho[. 4no "?pro^a 

160,1,010 ApefiS cocraBlrrrer 1,28 pa,/roA.

Heonpe4e.nerruocrb B IraKJroHe rrpflMofi prac. 3 na caonor, [eJIe IIecI{oJIt,xo 6ols-

-a ,rfrnt4annoii Soprr'raJrbHofi omI46KI4' I'e;ro o rou' arro rra sHarleHI4's allrrJI14-

ry4 ra Qaa 3ax{erHbrnr'o6paaor,r-n;rrrrr '6,p"*rbl 
coJIHeqHOfi anrnsHocrra. FIafi-

[eHo, Harrpr4trrep, qro 4Hra c SC-uarHr4rl-Ir,rMlt 6ypalrz I4N'IeIOr I4IIOe pacflpeAeJle-

,r" rro saaau, qex,r Bce ocraJrLHbre 4rlra, o6napyll{eHo, [aJIee, rITo IIoBLIUIeHIIe

ypgBHf BCnLItrreqHOfi aHTr,rsHOCTII O6bIqHO ColpoIlOlI{AaeTc'fl IIo}III}IieHI'IeM ailI[-

.iirVUo, Hore6arrr,rfi. Cyrqec.r.neuHr,re uBN{eHeHr.ra a (raaonoN{ pacilpeAeJreHrrI'r

rra6nroAaIOrc-fl npr4 xnaccradtraHaqrar,r gr-refi B SallI4CIIl{OC',I'I4 OT 3HaI{a paIII4aJI6-

.IrOtO HOt{nOHeHTa N{g}HIIJIaIISTI-IOIO n[aIH?lrHOIO n6.rlfl' Orpar-rraUeHIIOCT6 I4MCrc-

u{etocf r{arepr4aJra He rrosBorfer rrpoBecrld coorBercrByroqylo peAyItltrI4IO

,AaI{HLIx.
Baixuo orNferllTb' oAHano, tITo cltopocrl ci\IeqeHltn (iaar'r IIe I43x{eHI4TCtr

Cr(OJrbItO-I{[6ynr, CyTUeCTBeHHLIN'I O6paaOlr, eCJrI'I II3 AaI'IHrIX IlCH"lmrII4Tt' [HI'I

c SC-uoauyrrl.rnrrini 1*ro"r, rralzdoJree Bar,IerI'ILIc t!aaourre racxaxreHraa) rn

rroJJrrSOBaTbctl ToJIl,flo AaHIILIMI4, OTIIOCflIItrI{}II{C.FI I{ OAI{OI',Iy I4 TOM)/ H{e ceSoHy'

floC",re[nee uCItJIIOqaeT Boail{O?KHOC O6n.nCnenrae CNIeqeIIUfl Saa rtax CJIeACTBI4e

Hepa]]HoN,IepHoI.o pa0npe,qeJleHI4'I AHeji IdsIIeperrraii.n.o NIec,IIIaN{ u tsJII{EHI4e

oS{enla ypalllrerlllfl rp"nn"rr (na nalttrocrb aroro o{i$exra o6parqaetca nuu-

;H;; , ft'sl). gu"r.nl4,a nepuoAa, I{iIIIAeHHoro ro ApeftSy rlaai't' cocraBrlfler

160 ' 012 -t- 0 004.
13 cur.yaqran, HorAa l4nreror0fr ABii IIepi,IoAa, IapIIOIII4I(a cyTol( I{ I4CKON',ILIII

uepron itig'll0tb, n pacnpeAeJreHlrr{ no d)a_Bart (uacrote 1rcrperraeMocl'I'l) I(Jrfl

"aiirolu 
tG0'1,010 AoJrlriHo B rpr4Hqr4ne rra6.nro4arl,c-g ADa r{aHcl{r{yr{a, 0AI4H

r{3 K.ropr,rx ,.orru,J, 6rr.rl ycrofiqtrrRr,]r{ (cooreercruyer llCHOx[O]ly neplrogy),

a 4pyrofi cr{erqarbcfr ,o ,puorurar'i (cyTounafl IapI{oHI4Ha). I4}-IeHHo raHatl

Haprr,rrra 14 Br4Alra Ha paclpeAeJrerrr4r.r B IrepxHefi qacrl4 puc.7. Lno pelxeHI4'fI

BOtrpOCa o TONI, nu*Oft I4MSHIIO IIaKCIILIyII 1IBJI9.CTC1 CTa614116HLII{' }'IOiIiHO paC-

cx[aTpuBaTbpacfipeAeJIeHlnfl,[\lFtpasIiI,IxJIeTtr{,Hpol'IeToro,IIcIIoJI]jSoBaTb
peAyr(rlr4ro AaHHr,rx, nnr6pan r4Hre,pBan BpeNIeHI4, T116o{9" 6naronpr',tnl'r'trtft

4o.r. ooa6y;nrAeHI4.s MI,Kp;ryilbcu,l'fr Pc 3, 4 (cu' [9])' O6e atu npoIIeA)rplr

IIPIIBOA,flT K 3AHJITOIIEI'I;O, 
.-.,'O 

CJTA.6I4TI'HAfl tbA31 ITOTE6AHUft C IEPI{OAOM

tOO,l'OtO paclrorlalaercfl oI(oJIo 4, 5 pa[ (npasufi I'IaHcI4N{yx{ B pacnpeAerle-

rtrtri B Bepxrrefr qaorr4 (puc. 1). 3to xoporuo CorJIaoyerc.a c IIoJIoIIteIII{eN{ I'IaFi-
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Puc. 1. Pacnpe4ererrae Saa Arrr IreprroAoB 160m,000;. 160T010 u 160T013

Cra6unr,na.s {aaa Inn llep]roEa 1608 010 coorBercrByea MaHcnMyMy oHono 4,5 paA. @aaa Maficr4MyMa
cftopocrr4 paclnllpeHr,rf CoflJrIIa .(qeurp Eucna) corJracHo . r.{BMepeHr,IEM CeBepHoro - HoroBa - Uala
(3, 70 paA) orMetreHa crperxoft. rlracfio AHefi ua6uIoAerufi ]V :216, qucno r4cnoJrbsoBaur{brx EEeft Nl :
: 118. Toqnu - Am{ c MarHr,rrHbrMrr BoBMyIrIeErrEMI,r

Pne.2, SasrcuMocrB MelfiAy Berurrarofi npo6noro fieplroAa T u nenuqmaoit orx.noneuran
Saaoaoro paclpeAeJresrrr of pannouepuoro (12 Arrfr fitrrvr ctereueft cro6o4r,r)

CrperBofi ornieqello BHaqeHrre nep!{oEa, nafi[eunoro B orrraqecHl4x na6lroAenraax, iV : 216 uuefi

4//
-4/
-4r
-4,76 7f

/bdtr 4J 4 7,f ft6
Pnc.3. 3as[c[Ir4ocm cpeAuero Braqenurr {aau Q AJrE orAeirsrlrx rpymr gueft or npeueurt
Ilprftaa [poBeEeHa Mero[oM HarrMeEbrrrr4x r{BaIparoB, N :216 gEefi

Puc.4. Mogynaqzx orr,r6aroqeft aMrrJrrrrylt Pc3, 4 [epuoAorlr {60m,010, flocrpoerrar'
tro MeroAy Ea1orlteur{E enox (ravamnafl roqna - OOh 01,01 1974r,)
?fcHfiIoqeHbr EErl c SC-6ypEMu rr Bbrconr]rM ypoB]reM ncnrrmeslofi axTrrSuocrr.r. IIo oclr a6cqr4cc oTJro]reE&
orrrocrrreJl6uan {aaa (Eorv nepr.roEa)

,4,9ct.e0.
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€uMyMa Ha cyMMapuoft rpnroii MoAyJrflI{rru aMlrJrr[ryA Pc 3, 4, uo.iryuennofi
MeroAoM HaJIoEteIII4fi Dtrox (puc. 4). ltttn trocrpoeIIIIfl a:rofi npunoft ucuo.rrao-
Banbr re )fie AaHHLIe tro or.lr6arcIqefi aMtr[[TyA, uctrpaBJleHHble Ha fiurrefrHblft
TpeHA. tr4cn.nro.reuu AHrr c BoaMyq,eHrraMrr, Brroc.flqrrMlt cytr{ecrBenubre aMtrJlff-

ry4uo-{aaoBbre uc1a}r(eul,Ifl (SC-6yprI, AIrI,r co BctrbrlrequbrM r4nAencou F )
> 60).

Auurury4a MoAyJlsqrru paccMarprlBaeMoro [eplro[a, HaI( o1aBaJrocr,' troA-
BepE(eEa BaMerHbrM {.nroHryaqzfl}r. PacupeAeJIeHue tro Berr{quHaM aMIrJIr4ryA
(uicrora BcrpeqaeMoiru) r,Irrreer ry oco6eHllocrb, qro B Ee6oJrbmoft go.re c;ry-
uaen (-J%) ncrpeuarorcfl orgocr{reJr},Eo oserb 6o.irrruze aMtrJrlrry[br. O4Iau
'rafiofi cfiyqaft, upumegruuficfl Ha Aesl 6ea BoBMyqeHI{ft (F : 0), rorga ue-
ptroA t60'n Br{Aer{ Ha or}r6arcqefi aMrrr,rry4 Pc 3, 4 neuocpegcrBerlgo, IIoHa-
.Barr [Jrfl rrJrJrrocrpaqm],t HA pm}. 5, Brr.r Upone[eH crrequanrnrrft aHaJITIB' trrMeB-

ml,Ift cBoefr qeoiro rrol{cr1 KoppeJr.f,r{ur4 Me}fiAy aMtrJll,rryAoft M9AyJLflIIIT}I Pc 3,
4 (uepllo4 160T010) Iit BHaqeHIIflua tyueoofi cr1opocrll, uonyuenuofi B ror )fle
JrHTepBaJr BpeMeHr4 B ollrnqecRux Ha6JrroAeHVtrX, trpoBoAr{Mbrx s }tAo_(uaHlrbre

,qJr.E coIIocraBJIeHE.E 6rr,rr npe4craBJIeIIbI A. B. Ceoepurrrt, B. A. Horosrrl{
u T. T. I{auou). Hr.r a o4uou rra lrcloJrbaoBanubrx MeroAoB rrorrcna srraql{Mofi
r(oppeJr.squu o6uapyxeuo rre 6rrno.

Cpe4nee trO BCeMy MaCCIIBy AaEHLIX suaqeHl4e aMtrJIltTyAbI cOCraBJLfleT

O,30 -t- 0,15 en. Tlcrotr,ayr trpIIBe[eHHyIo BbIItre qyBcrBI,IreIBIIocrb AaHHoIo
xaHaJra {nrcnCouerpa, [olyqaeM, qro aMIIJIIdryAa Mo[yJIflI{II[ Pc 3, 4 c ne-
prro4oM ^L60r!Ol2 parna 2,0.1"0-2 y. AnnlutyAa caMux M^Il{pollyrlbcaqnfi
Fo 3, 4 Ha o6cepBaropr,rrn Eopon o6ri'ruo iregtur B trpe4eJlax 0,2-0,81. Eclu
Irpr{HfiTb, rrTo cpeAHee BHarreHrre cocTaBJrfleT -0,5Y, To orlroofiTeJrbHafi aMtrJlr/t-
'ryAa MoEylrfr\lrrr cocraBur 6A14 : 0,04.

Mogyusqz.s aMtrJrrary[ Pc 3, 4lTr\feer Mecro, Br{[riMo, vt Alfl rrepuo4a oKoJIo

80m. Iry6IrHa MoAyJrfl\fru \ilfl groro trep[oAa, oArraKo' BaMerHo MeHblrre'
,o6.nanaer Jrrr yKaBaHHufi uepnop cra6rrblloft Saaofi, troxa I{e.EcHo. AJIfi pe-

meHrrfl Borlpoca rpe6ylorc.fl [orroilIlrareJlbHbre rrccJle[oBaHrlfl.

3. O6cpxgenne

Hax orlre.raJrocb paHee [9], ycroft.rraBocrb Saarr xo,re6aElrfr, MoAyJlupym-
rqlrx aMlJIIIry[bI Ml{Kponyrrcaquft Pc 3, 4, trpoqe Bcelo o65.Ecllurr, trpracyI-
.crBrreM nepelreuuoft cocraBJr.Eroqeft (nepuog 160t1'010) B rroroxe cornesuoro
Koporr(oBoJrrroBoro rrBJryqeHra.E. (IIpegno,roxeurn e o BoBMo)nHoM trptlcyrcrBr4ll
B aroM r(oMrrolregTe lraJryrreurr.fl 6otee Hoporr(Irx [eprro4oB paccMarpr{BaJrocb

n 1L4l,) Ecnu uotararr,, KaH aro AeJraror Hexoropbre llccJre,4oBareJlu, qro
aMtrJrIITyAa PC 3, 4r IIBMep.seMa.E Ha SeMJIe, 3aBpICUT oT trapaMeTpon CnOer-8, .P

zonoc$epnr, To ral(lre Baprlaquu .EpnocTrr AoJI)nHbr lilMerb MecTo B AaJIeKoM
ynrrpa{uorrere, l, ( 100 uu.

Ecilu s rroror(e r4rorrlrarrpyroqeft papuaqr,ru uMeerc.E cr{EycoutraJrbrrr,Itr cfir-
rraJr, To raxoft ffie rreprro4raqecxnfi crnrHaJr [oJl?fierr trptilcyrcrBoBarb B aJreKT-

ponuoft xorrqenrparlr.ir. florox y,rrrpa{r,ro.reroBoro u3ryqeHrr.E I : I o *
* 61 exp (ilot - ikr1, rge a :2nlT, /o - uocroflHnas qacrb yrbrpa$zo-
JreroBoro zBryqeHl,Ifi . Vpauneuze 6alasca raorr/taaqrlIII

61r"u',":qI-aNZ
d,

zMeeT pertreHr,Ie

qy : L]!-exp [i (rot - cp)].No - 2 Io

$,qecr Ta,N ),>, l, N - aJre1rpoHHafl Hogrlegrpaqua,^-fly'o - trocro.Eggas co-
craBJrflroqag.i N.i - trepeMelrua.E qacrb' y'y' : y'y'0 * 61[.i, q - xoa{{rqrleur
xgntrBaqr,ru, T - trepuoA, 6g - I(o9{{I{queIIr pertou6unaqnu (agecr, uctroJlb-

soBaqo ro, qro eIo - d,NA :0). Itax Br4[rro, ornocllreJrbrroe r(aMeueuue sJler(r-
pouuofi KoHqerrrparlrru B Aar{HoM cJryqae paBHo orHocrlTeJlbrroMy LIsMeHeHrrIo
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rroror(a yJrbrpa{uoJreroBofr- paAuaqua. C4azr {as g MernAy uBMeEeHueM BeJrrL-
quHbr troror(a uBryrrerll,{n 6I n r{sMeHerrrreM aJreHrpoHrroft mouqerrpaqzz 0/[

. a,NnTq: arcctg --

Eltt T:160* z o6rrsHrrx BHaqeHn.Ex a:lo-7 n r[:105 ue 6o.rree 10-2
trep-uoAa, fi ero Molr{Ho He yqI,IT6IBatr, Ecnz, [aJree, trptrH.ETb, sro 61y' :: 6/pc a,r (xan gra j{{exror yrrrpa{uo.rreroBbrx ,coiecnor' ncnuuren),
ro MornHo cAeJrarF rpy6yrc oqeEr(y zaMeHeHuft .flpnocrn y;rnrpa{moneroBoro
flBJIyqeEIt.E, trOJrolr{r4B trpOCTO

61 6tV 64p" r, n 
= 0.04-h =$=-en r,n --,-=

(uocne4nee paBeHcTBo ctrpaBeAJruBo, nogesro, AJr.fl otrpeAeJrenrrbrx uogerefi
trpoxomAerrrrfi Munpory,rrcaquft qepeB r,roHoc{epy, r(orophre sAecB rre pac-
cmarpzrarorca).

Eclrz uogynffqr{.' aMtrJrrrry4 Pc 3, 4 c repaogorrt 160- n B caMoM AeJre ocy-
qecrBJrflercfl sepe3 rrBMeEerru.E zouoc{epnux trapaMerpoB, ro oror treprroA
uor 611 6r,rrr. o6napyE(err B uonoc{epnux zarraepenzxx. Vraaaorae Ea 11artrqze
treprroAa-B rrpeAeJrax 180-157m B Hpurr4qecftux qacrorax cIlo.n Fr6],j.to uoJry;
rrerro B [151. I4auepeHrdfl ctrer(rpa $nroxryaqraft a.rren:rponnoft oiorro"r, ,u
cpeAuzx runporax c rroMoqbro reocrar{r{orrapnoro ctryrEr{r(a [16] uoraaa.nu,qro uepvo4 -180t nprzcyrcrByer troqrr4 trocrorrrEo lr trr,ilfl-ercfl. BHaur4MhrM.
BenzszHa 6'/f/1f0 AJr.fl Bapuaqufr. 6nua aroro repnoAa cocraBJr.rrer oHono 0,02,qro xopouo corJracyercr c oqeunoft, c4erauuoft Bbrme. Taxzlr o6pasou, trpeE_
troJroxrerrr4e o roM, qro. MoAyr.aqux Pc 3, 4 c treprroAoM 160T010 0cyqecrnna-
ercfi rrepeB Baprraquro (c aruu uepzo40u) troroKa coilHeqEoro yrrurp"a6uonero-
Boro uBJryqeHrr.flr B o6qeu yAoBJlerBopldreJrbuo otrr[cbrBaer 4anurre^uarr.repe-
9p1fr. ecIlt IlpltrH.flTb, qro IIBMeEerrufl flpr(ocr]r cocTaBJr.srcr 2_4r/o

B ro me BpeM.E aro o6rscreuue ctalrr<zBaercr r4 c rreftoropbrMrr rpyAnocrrr-uu. O:ruerzM ABe nB rrtrrx, naz6onee Balfirrbre.
1. cnyuaz noa6yx.r4euzs 160m-nore6anrt c 6onruofi aunn*ygoft (ruua

trpeAcraBJreHtroro IIa pTirc. 5) rpe6yrcr, oqeBu[rro, HetrpaBAotrono6nb 60riurnx
:1!T3rl"fi y.rmpa{zoreroBoro railys.ennfl. B arou iryuae 

"uoo 
,p.6yer""

ftaHora-To MexaHfiSM (ycuJrerrrr.frD. cpaay )fie MOr{tHO CHaSar},, qro trpeAtroro-
,fielrr{e o MoAyJrfiqur4 qacrorbr cJreAoBaurrfl xpolroc{eprbrx Bctrbrrrreg arr{M trg,-
pt4oAoM rretrprreMJreMO, m60 ranrlre co6rr:rz.s ra6.rrioAarotcs rr B orcyrcrBr4e
BCtrI,IMEK.

2. flepzo4 160-, nu,quMo,.trpucyrcrByer n AE-nagexce (S.rrronryaqrra ro_
Ha B rroJrEpnofi atenrpocrpye). Ec.rrz Bl,r.qcHrrrcfl, qro ro.ne6a]tsIutfl c arr{M tre-
pr'IoAoM (naPnenrr B [10, 15J) :ilueror ycroftuunyro 6usy, ueo6xogzr,ro ovort
rrcr(arb unoft (ux,I/. AotroJrHrrreJrrnrrft x uapuaqrnrr ynrrpa{zoleroBoro rrBJry-uenza) MexaErrBM trepeAanv coJrneq'brx ocqrrJrJrflrlr,ft s Marurdro;6;pr.--"-'crour orMerrrrb, sro o6e erfi rpyAnocrz Moryr orri np"oroJrerrbr, ecJru
trpeAloJroxtr{Tb, qro xore6aEvrg. B trOTOHe ynrrpasrao.neronoro I{BryqeIIuE(xone6anzn B npoBoArrMocrr4 rro'oc{eprr). r"r*po"#rfit;; anroxone6anusqacrorbr cJre,qoBarru.E uarnraroc$epnrrx cy66ypr. vnaaanue Ha cyqecrBoBa-
r{rr e Tar(oro asroHor^e-6areJrbHoro pe}r{rzMa rr,rarunroc$eprr* ,oL6yxgenzfi
c treprroAaMw 320 n 160'" 6r.rno.roayueno n ll7l. Herarno 6urou oorrpoega Mo-
AeJrr, raHrrx arroxo.rre6anufi [18]: (cuoc) uarrzroc{eproro troJrfl coJrgeqgbrM

:::!9i B ,{arHr,roc{epnuft rurefid, Har(otrJrerlue rar{ aHeprurr r{ trocJrenyroqufi
cop,oc e,e (e au4e r.o,tfl.w u.rraaur,r) r Belrne. oqenna g.rra nepnoga urronooeda-
,umft -2'104 c. flpnnnexare.nrnoft croporoft trpeAtroJro,r.dr" o crr,xpo,uBa-qrlu flBllr.gerctr ro, qro aMtrJrtrrryAa cl,rExporrugr4pyloqero crmuaJra Morxer 6rrrsoqerrb.ua.rofi, Ba)fiIro ToJIr,Ho, sro6br asrofioJre:6;TeJrBga.g cI{cTeMa rIMeJra tre-puo4 

.(nnra 
rapMonur(y),, 6.rrzaxufr n {60o,. r 

-
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Saxnroqeuue

ocnosgofi BbrBoA trpoBeAeHHoro anaJruaa Mo)fier 6urr c{opuyJrrrpoBarr
cJreAyroqrrM o6paaorrr. flogpo6nufi aHaJruB 276 n]deir rzauepeuzfi MoAyJrErIrrr4
aMtrJr[ryA Mr{r(potryJrbcaqrzfi Pc 3, 4 [oHaBaJr) qro Pc 3, 4 uo4y"rrupoBaEbr
treprroAoM 160\012 -l- 0,m004 c ycrofiuunofi {aaoft. Sror nepuoA coBtra4aer
c treprroAoM, rafi4erur,rM B otrrlrqecHrrx r4BMepeHfi.flx nynrcaqzfi Co.rnqa. 3ro
.fiBJIeHV e MOIXeT 6}{rlo o6bncHeHo, ecJrr{ trpeArroJroEtlrrb, qTo B coJIEeqHoM yJr},T-
paSnoneroaoM na,ltyqeHLrrt rtreercfl ror )Re nepr4oA 160'i010, trpuqeM aMrrJrrrry-
4a Bap\r aqutr troror(a rlaryneu[fl cocraBJr.frer 2-40/0.

(Daehr 160,'-uy.rrncaquft ua Cornrtre AJrrr paaHrrx Ar{araaorroB qacror pac-
troJrararorc.fl cJreAyroqrrM o6paaoru: MaKcr4MyMr,r flpnocrr4 qeHTpa Ar{cHa B.
ynrrpa{rzoreroBoM 1 r,r pa4zog[atragoHe [ocrrirarorc.s trpr,rMepgo oAHoBpeMerr-
rro cuycr.rr 0,12 r,epuoAa (-20") rocJre Mar(or{MyMa cr(opocrrir pactrtuperr}r.a
r{eHrpa Arrcfia.

_ Anropr,r oqeub npTnBHareJrbnr,r A. E. Cenepnouy, B. A. Horony u
A. H. PasxoscnoMy tsa qerrHr,re BaMesaurtfl.
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IIo ria6.,irollerrr.rflrr clre]{t'pa ,{/ipa raJrar{rr.rxu NGC 3227, nory.lorrrrLrrr B lg71--1g81 rt,.
IIa cBcrocrrJrrrllLlx clleftrporpa$ax 2,6-rr rcJrecHorra in{. afta,q, Ii, A. IIIaiirra, a.raxntc tirrv6-
JIIII{oBaIIIIIIM ClleI{Tpa"ILIrbI}I ltalllrLIII AJIfl arolo ngpa ,I{H6aClr, flponrrnOrr, r\nTlepcOrrOlr,
Py6rrn, q)opAonr, Barnr.rreporr, ocrep6ponorr, ge Epyiirrou n caprnenrorr [4-g, 12], o6ua-
pylHeno I'I3lleIIelllle oTHoCIITeJILIIIiX IIIITeIICIBII0CTeii allrrccrroH}rrJx ]roA0po[]rr{x r,r Banpe-
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qeEEErx lrfrl;;vtft B MacrETa6e BpeMeEE Mec.Eqbr r{ roAbr. Hau6ommee ocra6reure Epltocrtr
B rwrut:v Hu 6uro orMeqeEo B EaqaJre L974t,, Koropoe rro orrorrreur{ro r( rpr(ocrtr groft fitr-
uur n xorrie 1,975r. cocraBJrfiJro 5-6 paa. floraaauo, qro crerreuB r4aMerrertrfi 6anurepor-
,cHux nzuuft pacrer or Ho H Hr. Dto cnngetenBcrByer o roM, qro BoAopoArafl o6oroqna
agpa NGC 3227 terpoapa.rra i 6anrlreponcrrax ilttarrfrx u HeoAuopoAua uo (prauuecnuu
ycJroBrrEM.

OrMeseso yMeur,rrreErae oraocr{TeJrbrnrx rrrTeEctrBrrocreft aarperqerurrx firsltft I stzz+zs/
llurtu+rr, Iuras/I Nr*N, B MoMeErBpeueur, 6.nuaxuft r uauany 1974 r. Xapartep trepeMeu-

Eocrr{ orrrocrrreJrrubrx l4aTeucr{Brocreft ncex gMI{ccuoEELrx rraruft uoasoruJl troATBepAurB
.rrpeAtroJrox(euze o ctparu{rxargrll (pr,rarauecxzx ycaorur,i r raaosoft o6ono.rxe xgpa NGC
3227, sbrqawryroe paEee ,{z6aeu n flporr.rHolt Ea ocEoBaulrtr auaJrtraa ctrerrpoB eroro
flApa.

Paccuorperr,r ctrer(rpaJrrrubre r,r Sororrterprrecmtre xapaftTeprrcrrrnra ceft{eproBcroro
.a4pa NGC 3227. tlo ctrexrpaJrbubrM xapar(reptrcrr{HaM oao troxox(e Ea rr{Ir Sy t, a uo
,{orouerpuvecftrrM - Ea ?rltr Sy 2. Cgerauo [peAtroJlox(eurre, qro agpo NGC 3227 naxogurcn
I trpoMelr(yrouroft cragnn gBoJrloqrll{ or rutra Sy t n tr,rny Sy 2.

VARIABILITY OF EMISSION LINE SPECTRUM IN THE NUCLEUS OT'i}IE
SEYFERT GALAXY NGC 3227, by I.I. Pronih.- The variation of relative intensities
'of hydrogen and forbidden emission lines in time scale of months and years is obtained
'using the observation of the spectrum of the galaxy NGC 3227 nucleus obtained in 1971-
1981 on high speed spectrographs of 2,6-m Shajn telescope and published data by Dibay,
V. Pronik, Anderson, Rubin, Ford, Wempler, Osterbrock, de Bruyn and Sargent [4-9,
121. The strongest weakening (by 5-6 times) of Hu line was pointed at the beginning of
1974 relative to the brightness of this line at the end of. 4,975. It is shown that the degree
-of Balmer lines variations increases from Ho to Hr. It is evidenced that the hydrogen
envelope of NGC 3227 nucleus is opaque in Balmer lines and inhomogeneous by physical
'conditions,

The decreaseof relativeintensitiesof forbidden lin'eslr,,rr*rrllurru+rrand /rrurfly,.1rya
at the moment around the beginning of 1974 is found. The charaCier of variability of
relative intensities of all emission lines permit to confirm thelassumption about the stra-
tification of physical conditions in the gaseous envelope of NGC 3227 nucleus which was
.suggested earlier by Dibay and V. Pronik according to the analyses of the spectrum
,of this nucleus.

Spectral and photometrical characteristics of Seyfert nucleus of NGC 3227 galaxy
.are considered. According to spectral characteristics it belongs to Sy 1 type, but accor-
.ding to photometrical ones-to Sy 2 type. We assume that the nucleus of NGC 3227 passes

the intermediate stage from Sy t type to Sy 2 one.

Ceft{eproncnafi raJrar(rura NGC 3227 nsilxercfl apxrrM qJreHoM uBBecrrrofi
rrapbr BBalrMoAeftcrByroqr{x raJraHruR NGC 322613227, flpunxro cqurarDt
qTo cTerrerrb ar(rtrBrlocTl[ CefioepToBcHoro .fi,qpa cB.EBaIra c ero r(JraccoM tro Xa-
'qur(.flrry u Bu4ruauy [1]: sgpa rrma Sy 1, xax rpaBtrrJro, 6onee aHruBE]J'
rreM .EApa ruua Sy 2, XaqwxnE u BI,IAMaH orHecJIII .flApo raJlal(runu NGC
3227 x rl,II1y Sy 2. Ho B AaJIbEefiIneM ol(a3aJlocb,qro cBeAeHIIfl o6 erorvr rgpe
npor[Bopeszsbr. flo oruoc]rreJrbHo cfla6oft trepeMelrnocrl4 Ir ((KpacubrM)) uo-
naaarersM qBera [2], a tanme tro .Epnocru n un{parpacuoft o6racrRctrenrpa
'[3] aro .EApo troxoxte Ira Apyrue .EApa rr,rua Sy 2.- 

flepnoe ctrenrpaJrbuoe ilccJreAoBarrue rasoBofi o6onoqHu flApa NGC 3227
6rr.no nuuoJIIIeHo ,(z6aeu u flpoHunov. l4l. Onu uoxaaaJlll, qro ctpatu{una-
.qux {raauuecl(I4x ycJloBt4fi B o6olos1e eror'o flApa IIe BblpaffieHa rar flplto,
r(ar( B Apyrfix ff[pax ceft{eproBcnoro rrrrra, nepenag rrJlornocrnl B 3or{e 3a-
trpeqelrubrx Jtr.tu:r.fr. cocTaBJlfler Bcero oAuH trop.tr[o11, B ro BpeMfi l(afi B .fl[p,ax
raJra6ru6 - ABa rr Ealr(e rpu tropflAga. flo arofi xapa1repl{crrlge sapo NGC
.3227 noxome Ira EApa rzna Sy 2.

Tlurepecnrrfi peay.ntrar troilyq1a;1u Py6zu z Oopn [5]:aruvccr,rs B ctre11rpe

naryqeHrafl .flApa NGC 3227 cveryeua IIo oTHoIIIeHIIIo H aMIIccIIu B cuexrpe
Il3ryqeHr4.fl oKpyxarcqero ero ArrcRa, rr aro cMeqeHrre ar(BI4BaJIeHrHo npz6Jrl-
:xesup raBoB;fi o6orouHu a4pa n na6nroAareJrro co cxopocrbro 150 xrnr/c.
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,(anruefiruze ctrexrparlbrrble r{ccJreAoBaurrfl 6rrnra nponeAeurr An4epoonou [6]lu Baurnepou [7, B]. Augepcou rro*aBaJr, sro B rz'r4flx BoAopori H. ra H^
o6o"rrosxa agpa NGC 3227 acrn'trbrBaer cuJrbHoe caMorrorJroqenue. O} oqel
Hr4Jr aJrenTpourryrc IrJrorHocrr, B BoHe cBeseHu.s :l.antufi. BoAopoAa n" - letl gy-a.
Balrnnep HaIxeJI BeruqlrHy rrorJroqeHr4.s rrr,rJrrz B .flApe wCC 3ZZZ no orrro-
crlreJrbHbrM rdHreH0r4BHocr,qM Jr.rHrafi cepbr B onruqecnofi ra zu{paxpacnorl o6_
Jracr.trx ctrer(rpa, A, : 2'!!9. Cpannnna.rr cBou AaHHbre c lilrnniuu py6rzr
u @opga o ctrenrpe slpa NGC 3227,Bamurep nepnnrtBbrcr{agaJrnoAoBpeul,re,
o trepeMeuHocrrl B crrexrpe 6arsueponcxrax nranrafi.

Bce cuexrpaJlbHble IzccJIeAoBaIIII,fl .gApa NGC 3227, BbItroJIHeHHbIe B tro-
cJIe[Hee BpeMfl (ocrep6pox [9J lr gp. [10J), npllnerrT4 aBropoB H BbrBoAy, qro
aro flnpo fiprrHaAJre]fivr r( rr4[y sy 1. o6 aroM raH)I(e cBr4[ereJ]bcrByer ero or-
rrocr4reJrbEo BbrcoHa.E .Epr(ocrb B peHrreHoscxofi o6nacrz cnexrpa [10].

Mrr n*rrosrJrr, flApo NGC 3227 B ctrr4con qna na6nrorerrrd ctrexrpoB B
l97 l r., Tar{ Har( cqr4Tarz ero oraocr4TeJrbHo Hear{TuBHr,rM HpacHr,rM flApoM.
IlpequonaraJlocb n gaaruefirueM cpaBHI4Tb noBe[errfie ero ctregrpaJrb]rbrx xa-
paHTepr,IcTr{It c IIOBe[e]IrneM CrreHrpaJrbHbrx xapaHrepvcrr4K aHTr4BHbrX .frAep?
raxrzx, xax NGC tzlp u NGC 7469. Cpannenrze repBbrx )fle orrer{rpoB, rroJry-qeuHbrx HaMr{ B 1.97 I r., c ouy6nunoBaurrr,rMr{ ctrenrpaMr4 py6zn z oopfia
IIOHASAJIO, qTO OTHOCI4TEJIbHb]E I{HTeH0I{BHocTIn SMficcTToHIIbIx Imnui: B BT0M
ctrexrpe Merr.Erorc.fl co BpeMeHeM [11]. Hraxe trpr4Bo[.Erc.EpeByJrbrarr,r na6,rro-
{_e{qr trepeMerlHocrlz orHocrzreJrbrrrrx r4nTencraBHocreft lrznrafi B crrer{rpe flApa
NGC 3227 Ba trepr.roA 1971-1981 rr.

1. Ha6mo4areilrurrii narepr{arr

Ha6nro4enra.E .s[pa raJraxrrznr4 NGC 3227 ilpoBoArrJrrzcn ua 2,6-r,r reJrecgo-
tre ttM. axaA. I. A. IIIafina co cBeroctrrJrr,Irr,rMt4 cneHrporparfalrz CI]I-16.
n 770-M. cpeguax A\lcfiepcufl a na6nrogaeuofi o6racr* .rr.*rpu szoo-iooo a
paBH.frJracb coorBercrBeuuo 380 u 570 Alli.u. flpu sororpasrponanzra creHr_
pbr He pacmrlp.flJrl4cr,. .(.n.4 perlzcTpallfir4 cner{TpoB l4crroJrbBoBaJrrlcr, trJreHHfr
rd trrracrrrHr{u 103 aF r4 nrreHr{rl 4-700 (D. Bcero ai ueprao4 c lgTt r. ro lgBI r.6rrra uoryqena 71 cler{TporpaMMa, AaHHbre o Korop}rx npr.BeAeHr,l ,ra6l. I.

flocne o6pa6orxu Ha Hepervcrpr.tpyrcqeM onzr,po-6ororrrrp" M@-4 
" oaV

no cnexrpau 6r,rJIrz otrpeAeJIeHLI EnBrdBaJrer{Tnrre mzprzubr WL-p,amfloJree flpr(ux
e}'IrtccrroHHhlx nmu7.ft r.r oruocrzTeJrbHbIe I.IHTeHcr{B}rocrrz MaHcrrMaJrbHI;Ix ap-
xocrefi r upo{z.rrax runuft IJ* }' 6583 A tN IIj - 1il;l/1i^1}1. rlo.nyuenurre,
AaHHbre 6rrnra ocpegrreHbr rro rpytrtraM ua6.lrro4euzt aa l-B 

"yr. cpuarreHBaA-
parrzqHbre ouira6xz o't onpeAereHzfl cpeAlrr4x B rpyntrax 

- 
I,,}, upznelenrrr ra6.n. 2. lla ra6;rr,rqr,r cJreAye,T, qTo BHyrpeunrr.s rolrgocrr, oopeAe.rienun W7

rlerrJroxa.s, 07 !,Jrfl ncex Jtruttuit He npeBocxoam 20%.
3xs}IsaneurHr,Ie [Ir4pr4uw WTnoctZ yrrera rpaAr4errra rreni]epbrBrioro c11er(T-pa cJryxrnJrtt l,Jrfi orrpeAeJreHrarr orHocrrreJrbr]brx r4HTeHcrzBnocrefi cuuccraog-urrx nznzft Ix/Irro. Pacnpegenellr4e aneprr4n B lrenpepbrBgoM cnexrpe flApa

raJla*rur{r4 NGC 3227 6paaocr,:ran cpeA,ee za Ha6rroAenrafi Augepcona [6jz Epyrina z capxenra uzl. Ec.nra r.inre,cr4BHocrb rrenpepbrBHoro ctrer{rpan o6racrra il:,'.,]Jurt FIp npulrflrr 3a eAr4Hr4rIy, To orlrJrolreHr4fl or cpeAHero SIra-qelrr,rfr ,qrr.fr ETr4x [Byx onpe[e.ueHr,rii cocraBr{Jrr4 n rfzo.rrerorort o6.nacrra t20o/o ,a B Kpaclloft o6.rracrrn al2%0. trila gannrrx rfoloi.rrexrpr4qecnnx ,ra6nrog"ozfr
flnpa rarax'rzxz NGC 3227 uaaecrHo, qro rronaaareJrrr I{Bera eroro ,rApa rre-
rr-Erorcfi co BpeMeHeu [2]. Ana;rrza na6nrogenzrt s czcrer\,re (J, B, 'V 

alpa
NGC 3227 ro*a'aJr, qro caMbre 6orr,ruze xone6anrzn rpaAr.reHra HetrpepbrB-
Horo crreKTpa B Onrr4qecxofi o6nacrra He BbrxoA_rrr 3a npeAeJrbr onpeqeJreunfi
AHgepcoua [6] r Epyrina ra Capnreuralt2]. Dro, Sax, "o1oil"., HaM carr4,rarr,,sllo our'I6rr4 B orHocr4TeJIbHbIx r4IITerrcIrBHocTflx rrplrHfrroro HenpepbrBl.roro
crlel{rpa, Horopr{e {ql{r 6r,r.r, o6ycroBJreHbr xoredauzsrurr ero rpaAr.rer-rra,Ire npeBocxowtr t20%.

Ourz6xlr B onpe[eJIeHr4ld orrrocureJ]6Hr,rx r4lrreHCrrB]rocrefi olrraccuorrnr,rxttttuuil cKJraAr,IBarcTcft lr} ourz6ox B onpeAerrelrr4rr ar{rrzBaJreuTrrr,rx urI4pr{H
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Wt, - oy T. orn1r!o6 1'pa[Iregra lletrpepblBgoro ctre11rpa. Auailus [oI(aBaJI,
qTO MaftCrrMaJIbEbrX OmV6OH CJIeAyeT OlItuAaTb AJI.g OTHOCUTeJIT,IIbIX III{TeII-
Cr{BlIocreft $uonerorrrx w Kpacnblx lIfrHwft1 K6ropble MoryT Aogrzrarb
30-40%. Ar" fipyrrdx trap rr]/,[mfr. oltru6Hr,t AoJr]nrrbr 6nrr nreurure aroro
3IIAIIEIII4,tr.

flonyueuRrre tro er(BtrBaJrerrrEbrM rtr}Ipul{aM r{ trprlrr-firoMy pacupeAeJrelrlrro
.gHepII|lII B EenpepbIBIrOM CIIefiTpe OTIIOCIITeJILIIbIe IIIITeIICIIBIIOCTII SMI,ICCIIOH-

nrri lurrzft r iueHrpe u3nyqe11l4fi .EApa NGC 3227 upIIBeAeHbr B ra6r. 3.
B arofi ll{e ra6rl,Iqeio6panrr AaITHBIe 06 aMucczouHoM ctrexrPe s[P1, -otry6-
.rrrr(oBarrEr,re B paBIIoe ,peola ,{lt6aent u flporrrrov. l4l,Au4epconou [6], Py-
6ms u (Dopgou [5] n Ocrep6ponou [9], a taHme oIIeHeHHLIe EaMIz IIo c6any
crer(rpa, rroryqeHuoMy [e BpyftHoM fi Capx(elrroM [12]. Heo6xoll4l\{o orMe-
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t T a6tn\a 4

Ornocnremnhre trrrreacuBrocTtr MaftcaMaJrbutlx apxocrefi
tr 6583 A tN III B ctrer(rpe aBnyqerrEn fl[pa

r upoSztnx ruurit H
NGC 3227

BpeME HaoflroreHritr ,max max
'uo 71Ntt1

0, 84 *'

1 ,06 xx

0,86
0,89
0,81 't**
0, 78
0,86
0,98
0,85
0,67
0,91
0,93
0,78
0,96
0,99

Bpenn ua6,nrogenllit -max .maxrHo /JxIt1

iDenpanr 1966
Mapr 1967, nHBapb
1968
16.05 t97t
8,9.04 1972
30.t2 ts73
16,17.02 1974
20.03 1974
!3,74.04 1974
75,16;05 7974
14.06 1974
13 u 15.01 1975
12.03 1975
01.05 1976
t8.12 1976
9,10.03 1977

10.05 1977
09.06 1977

3,4,5.03 tgTg
14,15.03 1978
7,10,77.04 7g7g
6,7,9.05 1978
8.12 1978
24.07 1979
2,6.03 1979
26,28,30.04,
1.05 !975
10.04 1980
7,8.05 1980
10.02 1981
9.03 1981

0,64
t,17

0, 99
0, 93
0, 98
1,00
0, 89
0, 99
1,01

1,12
1,16
0,82
0,92
|,02

II p r4 M e q a H rIE. Bnaqenz.s orHocrrreJrbHbrx
AeHbr no AaHHbtM: * 

- I.u1afi u IIpoHr.rHa [4],
r*aua u9l.

ItHTeilCHBHOCIel't, O}4eqeHIrLIe SBe3EOttHaMrr, nptIBe-.
** 

- FyOlrrr u @bp4a l5l, n** 
- AAaMct lr BtrE.

Turb' qro rrpr4BeAeHHbIe Py6un z @opgol.t oqeHxr4 oruocrrreJrbHbrx r4HTeHcrdB-
nocrefi ilnr,mir (N, * N2) z I-IB [5] or.rrrasarorc.E or rex, noropbre r{o}Kuo tro-
Jryqr4rr, no perr4crporpar{Me oAHoro u3 ux creHrpoB, otry6rr4HoBaHuofi s u3l.
Ec.rrra ro orofi perzcrporpaMMe or{eHr4rb ,IN,*N,/IHfl ro ogr{ onaBbrBarorc.E
BHaSI4TeTLHO 6Onee 6nzexuMz K TeM SrraqeHr4.slf, Koropbre trpl{BeJrr4 Apyrue
aBropbr 14, 6, Bl, Ha6rroAaBrr4e ctrenrp flApa NGC B2i7 npa*repHo B ro ,fie,
BpeM.E, qTo rr Py6ran rz OopA, Oqenxrz orlrocr4TeJrrrrlrx unTel{cunnocrefi acex
eMtrrccuoHlrbrx JruEufr cner{rpa agpa NGC 3227 , autpaBJreHHbre B corJracur{ c
1N,*I,r,/1Hl3, trofiyqeHHbllvrr4 tro perr4crporpaMr{e r4B [13], rtr, trpr4BeJrr4 n cro6-
fiax crporrr{ofi nrzrre aua.reHzft irg [5]. B AanrnefiureM MbrnoJrbaoBaJrr4cr, Aarr-
TIy^" qyqTu rz (Dopga, npr4BeAerrrrbrMra s ra6r.3 s cxo6xax. Bcero Ba nepr4oA
1966-1981 rr. rrorryrlr4nocs 26 rpynn ua6lrogeuzrZ auraccrzorrubrx nuuraft e,
ourrasecnoft o6racrr4 cner{rpa slpa NGC 8227.

B ra6r. 4 co4eprHarc.fi orrrocr4TeJrbHbre r.rHTerrctrrBlrocrrn I,raKcrzMyMoB B
npoSunnx nur:,uit. I-I* ra 6563 A IN IIl.

Auarr'ta Bcelo npeAcraBJrerrrroro s ra6n.3 u 1r rrarepr{aJra cocraBJr.fler co-
nepE{arrr.re cJreAyroqr,rx pasAeJroB.

2'Irepe',eu"ot'u""?u1"r"fi'#1,itf 
$IIf 

Bcrrer(rpenApa

Ha puc. I upranegenrr orHocureJrbrrbre rrHreEcr4BHo crn ITlITr, EMrrcctrofi*
nrrx nunzfi R_crr_er(rpe .EApa raJrar(ruxu NGC 3227 to ra6.r. 3 2.4.'lIa prrcyHfia
BrrAHo, uro ITlITr, MeH.Erorc.f,i co BpeMenelr. B srux r{BMeHeHuflx Morr{Ho Ba-
yerf:b" Hefioropbre o6qrae qeprbr: n, 7974r, y Bcex JrtrEufr, fipoMe 4840 +
+ 63A, ilMeercfi Mar(crrMyM, a s 1975-1976 rr.- MtrrrtrMyM s 11l4r^. Or-
HoIneHrIe Islllo+atlfuB B arl4 ?fie nepuoAril noxaaanoj o6paruufi xo[: B tigZ+ -MtrEuMyM, s 1975 r.- MaHcr4MyM BHaqenufi.'3rra AaHEbre troBBoJr.flror cAeJrarb,
trpeAnoJrorileHlre? qro rrepeMeuHocrb orHocr{TeJrbrrbrx rruTerrcrrBl{ocrefi auuc-
craorrubrx nmnvfr. B ctrer(rpe ugilyqegu.E .snpa NGC 3227 s 1974*7976 n"
6rrna o6ycroBJreua rrgMeHeHrzreM .ffpr(ocrti aogopognrrx nuuufi: a lg74 r. 6nn
86
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Puc. 1. trIalreHenrle orrrocr4TeJrlHrrx r4rrrelrcrrBHocreii aunccr,rosnnx rr,urraii B crler(Tpe EApa
raJranrr4nr,r NGC 3227 co BpeMeHerr

fopusoHTarbHbrlru ayOuarulru Jrurrr{rrMu rror{asalra BeruquHa HeotrpcAcJleuHocr[ MoMeHTa HaOrIoAeHtrIl
AHAepcoHa [6J u Py6uu lr (Dopga [5]. Cnerlunlr r{pyxHautr iloHaaarrbr Aannr,Ie ua6,rroAeLrraii 4u6as,
Ilpouurta [41, Baunrepa [81, ocrep6porra [9] u Bpyitna u CapxcHra [12J, .reuuunru - rrauff IaHHr,Ie
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Pnc. 2, tr{aMeueuue orrocraTeJrbrrr,rx
raJlaxrr,lrr.r NGC 3227 co BpeMeHeM

O6oeHa.reuua, HaH Ha pr.rc. 1

/9Zf,
L{HTeIrCr,rEHOCTer,r SanpeqelrEbrx

/./80 fidu
lr.rrr.rii n cnerrpe rrApa'

48

\ 0.4
I).\

!N!\o

l'.

18
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{
lto

,N
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Prtc. 3. Cootsomeglls MernAy orEocr4TeJIbELrMIa l,rlrrerclrBrocrffMrr DMtrccI4oHEbIx rtm:fim{rB crrer{rpe appa NGC 3227
Cserrrre ftpyrftHu - Eo AaHHbrM [4-6, s, g, l2J, reunrre - no HauuM AarrubrM

MrrrrrrMyM .npr(ocrr4, an 1.975-1976 rr.- Maficr4MyM .Epnocrrr Iru].EiufiHp u Hr.
flpraueu BTopa.rr Meu.flJra .fipxocrb s 6onrmeft creueuu,-ueM trepBa.fl.

"-_ JIT"1" Ho n cnexrpe flEpa NGC 3227 crzJrbuo 6nenguporara 4y6.irerou
tN_lIJ.. ,(o.rra ee r4aryqeHr4.s n 6.ueu4e tro AaHHbrM AHgepcoia [6] coirasrser
-70%. Ecru 6rr raaN{eueurr.fl B .flpnocrlt .lrr*rr:lr H, 6rrn-r trporopq[oua;rbHr,r
ilBMeHerrr4Er{ flpr(ocrr4 [tv]/.mv Hp, a .flpr(ocrr, gy6nera IN III ociasaracr 6rr
ueusnenuofi, ro orr{orreHr4e /rrr*t* tt'tlllru B [peAeJrax uamefi roqHocrr4
6rrno 6rr [ocro.flHHo. lre ptrc.l urr ougraM, qro lqo*trorr:/1rr0 lr3rueHr{Jrocr)
c 1974 r. no 1976 r. 6oree ceM B ABa paaa B roM ,r(e HarpaBJreuuz, ,ro u I7lIy,
AJr.ff SalpeqeHHbrx tunuft. 3ro cnugereJrlcrByer o roM, qro rr3MeHeHv.fi. y itul-
nuu Ho ecra rr 6ntru, To B Mer{brrrefi c:reneuu, qeM y nmnufr. HB. Cnzgereru"r-
Ba rrSMeHeHr2r.fr .Epnocrr{ JlvrHr[]4 Ho uomno Br4Aerr, za nepxuefi xpunofi uapmc, 7,
n 1974 r. 1Ii;'/1i'i.fir1 6uno MzglrMaJrbr{brM Ba Ece BpeMfi na6rrogenrafi. or-

croAa MolnHo cAeJrarB BLrBoA, rrro.Epnocrr, fittr,],lrtH"a 1974 r., TaH rfie naIC
u .fipr(ocrb Jrrtrur,T HB, 6rua uraurauanruofi.

Taxzu o6paaolr,' co6panurrfi HaMrr Marepr4aJr tror(aBbrBaer, qro 6alrue-
poncxufi AeKpeMeHr ctrexrpa rgpa NGC 3227 v,etr'atc.fl co BpeMeHeM.

Hporue cxo[crBa, B r(prrBbrx p:rrc. I r4Merorc.E u palr.fiqwfl. IxlInB y:r.rt ta-
lanfr.3727 + 29 tO IIl, 3869 tNe IIII tr (N, * Nr) Bo BceM paccMorpenuoM
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HaMI4 I'IHTepBaJIe Bpel\[eIII4 lIeHrrJII4cb oAI{IIar{oBo. tr4 B To )r{e Bpet{fl aTrd r43ilre-
.HelII4.fl orJrl{qaJrl4cb no xapaHrepy or rreperrerrrrocrrr I7lIsnAilfl iluHVfi 6300 +
+ 64 Io I) v 6716 + 31 tS II], ltarteuerrr,rr{ noropbrx B cBoro oqepeAb cxo[Hbr
Ire)il[y co6or1. Srra {^aH.rrr rrogBoJrr4rrr4 nalr [peArroJroxttr{Tr,, rrro B crrexrpe
r43ryqeHr4.fl x4pa NGC 3227 co Bperrelel r{erirrrorc.fl rle roJr},Ho BoAopoArrbre,
.}IO I4 SanperqelrHlle ila[ua,

IIa pr'rc. 2 npegctawrellbr IlarrerrerJr,l.fl oo operrerrerr orHocr4TeJrbHr,rx r{Hre}r-
,cunHoctei,i Banpeqelrlrr,tx rurirnfi. tr{e rrer.o BrrA}ro, rrro Br{aqerrr{.g orrrocrrreJrr,-
HLrx rdHrellcr'rnr'rocrefi l3727a2s1r6716+31 Id 13s6e/4's,a1,{, ao 7974-1975 rr. 6r,rnra
Br,IlIe, qen{ rocJle STOIO t{OtIerrTa.

Becr, uareprraJr, npeAcranreulirri,i B ra6Jr. 3 u 4 u Ha prrc, ! tr zr noasonun
Bhl.flBI'ITL HOppeJLflI{I4I4 B I43l{e IIeIII,II,I OTIIOCI{TeJIbHLIX I{IrTe}rCr4BrrOCrert OyUC-
crlrorrrrbrx ,r.'mul4ft B cner{rpe r{BJryqsllso aApa NGC 3227 co BpeMe}relr. Hara6o-
JIee rrerr{rle I{3 TaHr4X, f{oppeJrfrrtrr,rri noHaSanr,r rra pr,rc. 3: ro4opo4nrrx nraH1rft
(IJ" + tN III) - 4340 * 63; Barlpeqelrlrblx rlrurut npr4^{epHo oAr{Har(oBbrx

91e^1euer,1 ,r.rg!lrg_ar{r4rr- ra-noe(ynrgerrr.rn 38G9 [Ne III] - (N, * Nr) [O III] ;
6300 + 64 IO | - 6717 + 31 tS rrj.

3. (Dnau.recxr,re ycJroBrr.fl
r ragonori o6ono.rre rapa NGC 8227

fIo;ry'1g111rttfi naur.r Marepl{aJr o neperrerrflocrr{ orrrocr4TeJrbrrbrx r4I.ITeHcr4B-
rlocretf crll{ccr{oH}Iblx nr.rurafi u cnexTpe ,rgpa ceftseproncxorl raJranTr{nr{
NGC 3227 rroaBoJrr{Jr cAeJrarb BbuloA o lronr,.rio rfraaraueirrre ycrronrr.Fr ]l rago-
soft o6oro'rne Eroro ,IApa uellarorcrI co Bperrerrer\r. Il[xa;ra [epex{errHocrr4 -x{ecflr{br Ir roAhr.O4uano AarrHr,re ra6.ri.3 rroSlloJrflror npeArroJrar.arb, rrro cy-
urecrByer n 6olee Hoporr{a.s rrHaJra neperrerrl{ocrr,r - rrecKorrno Anefi. o.r-
IIOCI4Te;[],Ilble 14IITeIICI4BIIOCTI{ EtII{CCIIOIIIIL1X "ttttttttI,i, IIOJIyqeHEBIe I.IaMI{ IIO
ctrer{rpa}r 15, 16.05 797 lrr. rr rro cna}ry Epyllrra n Capmenra 23.05 lg74r.
orrr4qarorcr{ HacroJrr,Ho, qro 3Tr4 or.rrl,Frl{r1 ]ruHar( HerrbB.g o6r,.gcur,rtr, ToJrb]to
oura6xanru r.r a6lrog errr.rfi .

,[,arrurre, [peAcraBJre]rlrbre rra pnc. 3, cBraAereJrr,crByror o rotf, qro Har4ryir-
uLIe HOppeJr.filIr4r4 ts rr3trfe]rer1r{.frx co Bpetreueil r{t,retorc.fl or[eJrbHo y BoAopo[-
nr,tx ;rr'rnr.rit r4 orAeJrLlIo y Barrperqelrrrr,rx nr.rulrrli 6.nugxr,rx creneHer)i raouueiquu
r,r noa6yxt4erru.s. Sror Saxr nogruep?fiAaerc.rr peByJrlrraroxf, rroJryrrerrur,rrr ,(u-
6aeru u llporrr,rxolr o c'r'parradruHaqrau $r,rar,rqecxux yc.irouur,l ri raaoBofi o6oro.rxe
-fiApa r.aJlaHrzrur NGC 3227. Paccruorplar.I orAeirbrro ycJronra.E B Borre cBeareHr,r,rr
tsoAopoArrbrx .rr.rur.rit rr Bor{e cBerreHr,rfl Barr]lelqei{Httx rlrnr.tfi.

3ona cse'reunfl BoAopogurrx rurnuii. Hin 6r,r"no orMeseHo Br;rrue, Harrr Ma-
'lepr,raJr rrogBoJlrtJr Har\^[ cAeJrarb npeAnoJrolieHr,re, wo s lg74 r.. B ctrexTpe r4B_
JryqeHI4.s napa-NGC 3227 ocIla6Jrm [rulrrttr Ho - Hr. Ocna6neHr4e Haqarocb
npt'rNlepHo c 1973 r., rlaxcl{r{ansiroii crerrenlr Aocrr{rJro n nepnor,i rroJrosr4rre
1971+ t., rocJre qelo HaalaJrocs 6r,rcr.poe Hapacrarrue apxoctn arrnx rr,rnlrft,
noropoe rrpo[oJr]rraJrocb ,4o 1976 r..I{aurtrre puc. I rro3Bo.rr.Ero.r, oqeurlrr,, qro
3a uepl{orI tspelIeul4 -2 ro[a -spHocrb Jrr,r]rr,rr4 IJB r{3r{errr4Jraob npr4Meprro B
5-6 paa. floc;re aroro nror\{enra 4o 19Bt r. r{pxocrb BoAopoArrr,rx tritrui-catt-
}IO HE I,IBI{E}I.IIJIACb.

Haurt AarlIrbte rIoHaBaJrI4, arro rrar{errerrr4rr flIlnocurr Bo4opo[Hr,rx rrauraft aa-
llr{c.ar or }ror{epa Jrrrnr{r.r B cepr.rr.I Iia.nsrrepa: crerrer{b r4aNre}rerrr{.fl apxocrr,r y6r,r-
Baer Il IIaIIpaBJrerll4ll or I-I, 4o IIo. Srurr o6ctorrreJrbcrBolr rroATBeplxAaercrr
npeAtoJro]Kerrr.re, Br,rAtsrrr.ryroe Arrgepconolr, o rotrr, arro BoAopo4uaa o6onouxa
x4pa NGC 3227 renpoapaqHa gnn ;nnnnit 6arnueponcnoii cepr,rra. Bo,nee roro,
n'IoxiHo yrBeplr{Aarb, 'tto o6oroqxa HeoAllopogrra uo rplrar,r.recr{r4t\{ ycJroBr{.flM.

Ilan6oree pacrrpocrpalreurrllr,I fluilflelcfl r{}rerrrre, qro rrBr{eHe}rrr.g flpKocrr{
BoAolloAltbtx .nranufi B orrrr4qecHorl o6.nac.r'r.r cneHrpoB ngep cert{eproBcKr{x
raJrar{TI,IH o6yc.rron.neubr lISaIeIIeHr.reNr crerre}rrt r,roIlI4BarIr4r4 BoAopoAa u-oU [efrc,r-
Br{enr fiepeMer{Horo y.rrsrpa$r,roreroBoro ],rcitoqHr,rHa, r(oropoe ua6lrc4aerca
IIoql'Il Ro tscex raHl{x.rlAllax. Ocnosatll4ell nJrrr raHoro t{Herrr4fi ann.aerca dtaxT
Hoppe,rrfli{r.rr.r u r43r{errerr4frx.r{pxocrefi 6anrlrepoBcnrax nr.rrrafi (c nexoroprrnr
sanaBArIBaHI4erI Bo nperlenr.r) c rlaNrerreHr,rer{ .spxocrr4 y.rrsrparflro:reroBoro He-
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trpepbrBHor.o Cler(Tpa, KoTopblfi om{eqer{ y}fie [flfl ,IAep MHoII4x IaJIaHTIII( Cefi-

{epioncxoro rI{IIa lL4-16). flapo NGC 3227 taxrxe nepeMellHo B HeIIpepbIB-

iio*r coexrpe [2], xor.s oco6eHHo 6onr,ruux uerreuerl]4f,r s UBV y HeIo orlleqe-
Ho He 6rr.n-o. O4Iraxo npl{ I,I3IIeHeIIIILI 6iIecxa B cl{creale U na0ry53 ['lr.fl HeIo

6r,rro ormeueHo rr3^reHeHr{e rro11a3areJls l{Bera (U - B) Ha -Qn14 [2]. Stot
saxr Aaer ocHoBarlr{e Ayr\{aTr,, arTo r{streHeHr{e crerreHr4 r4oHr{3arIr4rr BoAopoAa

B o6onoq11e flApa NGC 3227, noevoxrHo, cB.aBaHo c rlepelrelluocrbro qel{rpaJrb-

HOIO I{CTOIIHI,IHA.
Soua cBeqeHrrfl BarrpeuIeHHLIx ulrsufi. I{ax nolaaqr4 ,(u6afi u llpounn

[4], aona cBerreHr{.fl Banpeu{eHpblx TLIHI,Ifi B.flApe NGC 3227 6o;nee oAHopoA}Ia,

uo $uauuecr{r{\{ ycJrosrrfrl, qerr Borr],I c]leqelrl{E BanpeqeHlrblx JII'IHI4I'i Ap}'rrx
raJIaHrI{I{ Cefi{epra' Il,noruocrl sJreHrpo}IoB B

2\+
N
N.

$\
$z
N

4/ 42
lrou"/ rn,rn,

Plc. 4. Coorrtoutelrrg lterx-
EY OTHOCIITCJIIJIILIIII,I I,TIITCII-
crrBHocTrrMr{ 3anpelr\eII}IbIx
,rilrsraii r crrenrpe r,4pa NGC
2rq1

O0oaHJ'Ielilrfl, Hati Ilil Pttc. 3

o6racrr4 cBeqeHl{.s ,lranraii tO IIII u [Ne III]
cocraBJrfler -10a clr-3, a B o6racru cBeaIeHu-E rI'I-
Hufi [O II] u [0 Il - 103 cm-3, paanltqr're coc-
TaBrfleT BCeIO OAI.IH rIOp.flAOI(, B TO BpeI\{-fI I{aH
B .frApax Apyrrrx cefr$eptoncKrlx raJrar{rl4n 3ro

lla3fluqple AoxoAI,Ir Ao AByx I{ Aa}r{e rpex nopf[-
KOB.

,II,ar'ruue puc. 2 rloKaBrIBalor, qro 3a Bpelffl Ha-

rrrux Ea6JIIoAelII,Iii aroro flApa orI'IocI{TeJIbHbre I4rI-

TeHcI4BIIocrI,I 3anpeqennrrx tl'rurafi B ero crer(T-
pe nperepneJrr{ LIBNIeIreHras. tr4alteneHr{-rl B or}IocI4-
TOJIbI'II{x I4HTOIICI4BHOCT.TIX Is727rr2sll67:16-ls1 It
-I3s6e/1l.r,1r.1, s 797 4 r. cocraBl{Jrl{ coorBercrBe}IHo'
3,3 v 1,4 paaa. Ec;tu s o6o.to'rxe He 6bulo I'lBNIe-

H eHlrr'i a Jr er(Tp orllrofi un o'rr'ro ctl'r, To yl\'IeHbIrIeIII4e

arrl\ orrrouteutrli cBr{AeTeJIbCTByer O ToN{' qro B:

3 OHE Cts EIIEHI4fl 3 ATIP EqEHFIbIX JII{HI{ft IOHI{B I{JI ACb

aJreKTpor{}Ia.fl rerlnepaTypa. I4HTepecHo, qTo llo-
N{eHTbr yMeHbIrIerII4.fI reMnepaTypbl B SoHe CBeqeHrrfl
BarlpeqeHlILIx .lrr,rr'rlrfi lt cI4JrLHoro rIoHrrE{e}il{fl

.gpHOCTI{ BOAOpoAnLIX ilil:r;r.ft IOqTI{ COI]fIa.rIII. EC.nU yl{eHbIneIII{e

-fipKOCTI4 ROAOpOAHLIx nugrnr,l 6rUO CB.aBaHO, HaI( 3TO IOBOpI{JIOCE BLI1rIe'.

c yMeHbrrreHr{er{ crerreHrr r{oHr{3aqr{I4 BoAo}loAa 3a Caler ocJra6JreHI'I.rI yJILrpa-

Srao.neronoro HoHTr4lryyr{a r{eHTpalr,Horo Lrcrorrl{I4Ha, To l{o}r{Ho rlpeAnoJro-

nru5, rrro ror H{e {anTop rroBJrr{flJr Ha cHr.{}r{eHl,re aJler{Tpo}Iuoit teuneparypr,r
B BoHe cBerreHr.r.fl aauperqennbrx Jrr{r.rr4fi. CouocraereHl4e pl4c. 1 u 2 uoxasbrBaer'
irro .Epr(ocrb JttlHtru HB u 1976 r, BoccranoBr{Jracb Ao ypoB}r.s {973 r.' a i\[o-
H{eT 6},ITb, Aa}ile Lr [peBBolxJra ero, B To Bpel{fl KaI( SJrer(TpoHHa.E TelrrlepaTypa
B BoHax ctseqeHufl BanpeqelIHblx .[IIIlI4ii Ao CI{x [op oCTaeTCrI Ha ypoBHe

4975 r.
P accuorprau c o orll olleHrr e orH ocr.{TeJr Li{bI x r{HTeHCI4B Ho crefi S arlp etqeHHr,Ix

twumfr. paairrx crerreHeft r{oHr{Baqr4r{ rra pl4c. 4. Oy_ noxaablBaer croxturrii
XapaHTep 3aBI4CI41\IIOCTI4 B I{SII9H0III'IflX 1372712s1 f6716as1 II /336e/1^*,+1-,'

B Lacru cryqaeB Ha6rro[aerc.rr rrpfl[ra-s BaBrIcI4i\Iocrb arl4x otnotueurarir. Oua
CBIzIeTeJIbCTByeT o Tot\{, qrO arreHTpOHIIaE TellnepaTypa Bo ncefi soIIe CBerle-

Hr4.E BatrpetqeuHl,Ix IIIITIIIfr. MeH.sercfl oAHoBpeI'IeIIHo. B 4pylOft qacTl{ cJlyqaeBi

rrpr4 CI4JILIIbIx I{BNIeHe}II4.flx STIIoll EHnfl I s721a2nlI u,u*r, oTH9IIIeIIIIe 13s6e/11,1I.L.

ocraerc.E ilpagTuqecxr{ HeIlBrreIrHtrlr. Srux cryqaeB t{aJlo, Ho oIII4 trona3llBa-
IOT, qTO IIHOTAa npr4 I,IsN,rerreHr4r{ Te[rilepaTypIJ B-€OHe CBerIeHI4.E "ntnnraii IO II]
, [S It1, ,n"*"po-rrrru.s rer{neparypa s abire'bnerreHrrfl tururr,i [Ne III] ll,

IO-III] rpa1Tlrqecr1u rre r\rer{flercfl. 3ro o6croflreJlbcrllo trBtrtrercrr AonoJrllrr-
re,rrtHbrlr apryt{eHTot{ B rroJlbay npeA[oJIoH{eHI{fl o ctpatrz$uxaqlrlr Suallue-
co6 ycror-rfi 

"rryrp, 
soHbr cBeareHr{.a sanpeqeHH},rx^Jrr{_r{r4fi..FIo crpatnslixa-

r{r{.El He rroJrHa.fl, qacrl{qHo BoHbI cBeseHLIfl I4oI.IoB tO II] u [O IIII rrepe1pbl-
BaroTcfl.

Cpanneuue xapaxrepa uaueuerurfi orHocr{TeJrbrrbrx rrureHcrlBHocreii aMllo-

Crorrir,r* luHufi d cuexrpax fgep celiseprorcrux IaJIaI(TIII( NGC 1275 u
NGC 3227. Panee [17] nru uccrreAoBarrr{ r4BrreHeHl{fl orrlocl{reJlbIIbIx I4Hrerl-
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'crrBrrocreft aMuccr{o}I}Iblx fim:unir B crrexTpe oqer.rb ar(Tr4Brroro flApa raJraxrril(u
NGC 1275. B arou ctrexrpe raxll{e na6nro4arorcrr r4BMeHeHri.E .rrpr(ocrr4 Jrttrrvu-
Hp I{ orrrocrrreJl5Hr,rx t4Hre}rcr,rBr{ocreft f s72z72o/1or,u*r, u lsees/iN,n1.T, co npe:
r{euel{. flapo NGC 7275 v.eusercfl s UBV,-peurr&oo-cxoM rd paAr{oArrarrago-
uax. f{ra Hero npr{ r{BrreHer{r{r{ rrpxocrr4 flApa r crrcrer{e u na-liz orrararry
r4aMeHerrrr.s rroxaBareJr.s r{Bera (U - B) na 0?15 [2]. Mu cpaBrrr{Jrr{ xapanrep
I4SIIeHeHI{.ft Bo[opoA]Iblx rr SanpeqeHnr,rx nraurnft B cle1Tpe eToro aI(TrrBHorO
.slpa c xapaRTepoM r4sMeHeI{I4fl BoAopoAHbrxr.r BarrpeqeHHr,rx "rrranrafi B crreHTpe
orr{ocr{rerrbHo rreaHrr{Brlofo .frApa NGC 3227. ,(,[a uoc.ireArrero, KaH y?fle ro_
Bopr[Jrocb Bo. ITe, rrpr4 r.r3MeHeHr,rr4.f{pKocrr4 -EApa B cr{creMe u ua 0t153 r{3MeHe-
Hrre rIBera (tI - B) cocraBJrflJro 0r,r4 [Z]. B peu,rrerloBcnor\,r u pafiro4rzauaao_
rlax aro.sApo SaMeTHLIx I{SMeIreHraii noxa }Ie ronaBaJro, xor.fl s o6ozx Ar4atraBo-rrax,Urr,rrr BoJrlr ero r4grryqeHr.re Baperzcrlrr4potsago [8, lB]. Cpanuenze
I_a!lrT_epa IIeper{e}IHocrl4 0L{I4ccr4orrHbrx creHrpo]r fl[ep raJranrr4r( NGC 1275 z
NGC 3227 ronaaarro crre[yrcqee.

t. 3a 9 ner na6.rrrogeHrr.s cner{rpa rrApa NGC t275 ilu'mrrHB o6napymrara
'oc,na6nenrae npr.rMepHo n 6 paa 

"ce"o 
o4rilxgrr. or HaqaJra 4o xorrqa oc.rra6.1e-

HIrfl trpoIrIJro rlpr4MepHo 3 roga. 3a 10 "rret ua6nro4enrn.fl crrer{rpa aapa NGC 3227
trru]dfrtr I-IB ocna6.na rar(ffie npr4rreprro n 5-6 pa3 Bcero oarH pui. 34ecr rax-
rfie I{HTepaaJr Bper{eHlr Or Haqara Ao noHr{a oc;ra6;renrn.s cocraBr4Jr 2,5_3 roga.TITI{ o6pasou, rrecMorp.rr Ha paarrqHyro cretrelrb amrrrBlrocrr{ flAep NGC l2z5
u NGC 3227, xapar(rep r4 crerreHb taaMeneuufi BoAopogur,rx nu;g111ir B r{x cfre6r-
PAX^ B IIII{AJIE BPEMEI.IU HECHOIIbITO JIET IIPAHTIIIIECHI,I OAI4I]AftOBbI.

2' Paanuqua o6uapymvilmcb rrprr cpaBrrerrr4r4 xapaxrepa rr3Merrer.rraft aa-
npeqeHHblx tmuuft, Ornocr.rtenr,Hble I4I.ITeHcr4BHocrr{ BarrpeqeHHrrx nlrur,rii
B cneHrpe agpa NGC 7275 vennrcrc.s c xapaHrepr{r,rr{ Bper{erreM l-z r., r4 ortr{'r4Br{eHeHr{.8 lfo}nHo oTorfiAecrBl,rrb c xapaHTepribIMI4 BCtrJre0Hat[r4 flApa rra BoJI-
ue 0,33 cu' Taxoe orolr{[ecrtsJleur.re 6rrno ts'rrroJrr.reHo [pr4 c4Br{re orrr4rrec6r4x
co6ururt orr{ocr4reJrr,Ho paAr4oco6rrrufi aa 2,b 

". 
r ,rr"i"aJre BpeMeH a lgTo-

lgIB^ rl' Itax nz4no va puc. 2, BoHa cBeseHr.rf sarrperqeuur,lx .ntrnrnfi agpa
NGC 3227 neger ce6a 6o.uee cuoroiiuo. FIzxaHru orrrrl.ooB) orrrocrdreJrrlHr,rx
arrreHcr4BHocrefi aauperqeHHbrx ruumfi B crrer{rpe slpa NGC 8227 aa I0 ner
rra6nro4eur.rfi o6napyrxeHo rre 6rrno.

4. Itnaccu{rrnaqrrfl cefisepronefioro flApa raJranTrrnrr
NGC 3227

flocne Xaqr.rx.sr.ra r.r Bzg,rrana [1] xplrrepr.lr.r Hnaccrasr.rnarlrrr,r cefi{epror_
cjtl{x .EAep pacc^M^arprrBaJrrrcF r\{Horr4r{r{ atsTopar\rr{: Aganrcou r.r Bu4uauou [1g],
ocTep6poxorr [20], ,(u6aeu ra {ne'rauonunn-[21] u 4p. rJepnonarrarEHo rr.rrr,r
flAep pa3Aer.qilI4cE rIO^r{pLlTepl{rc rxr4pr,rH},r SarrpeqeHFrbrx 14 paSperre}rr{brx
.uraHufi B l'rx crrexTpax. B ga.rrr,rrefiurerf oHaBaJrocb, qro 

"rro, "4dp 
sy r ra sy z

o'rJrr4rrarorcfl rr trpyrrrr{rr xapaH'r'epr{crrrr{a}rr4: [oHaBareJrtrlfl4 rlBeTa, OTHOCI{-
TeJrr,IIbIilrI4 rrl{Te}IcrrBIrocr.sMl{ ;rr.rnuit I uxepll:r.B u 1Ho11}r111/1gu, cBornMocrtIMr4
tlAell , HaJIr4qI4eM IIBIJII4 B fl[pax lr 4p. BoautrIt Borlpoc, Her Jrr4 eronroqr.rounoft
cBfl3rr Melr{Ay rt4rraMr4 ceftseproucnr4x fAell. I-Ianplruep, AgaMc ra Bu4lrau
npeAJrolnrdrrrr cxeMy oBoJrror{rrrt.flAep rrrrra Sy 1 n.rrApa rrarra Sy 2 [1g1. Cor.rrac-
HO ATOfi CXeMe B flApe rraua Sy_ I upolrcxo4r,r pacrrJr.rpeHrde cocraBJr.Eroqrrx,
6rarogapa HoropoMy rrJTorrrbre {u.,rairen'rr,r raaa paarrerarorc.s, a uereurosoft
qeHrpaJrbrrr{ft lrcro.rHuH r4cqesaer. flpr,r arou cleHrp fi[pa IlocrerreHHo cra_
HOBr{rCrr roxo}fi Ha cneHrp .E[pa rr4na Sy 2. flpoqecc pac[rr4perrlr,E Mo]r{er
'c.olpoBolriAarsca o6pa30BaHr4er,r l,roJroAErx rony6u,x aneag, noTopbre corJrac11o

4rartcy n Br,r4nrauy o6ecuesrnaror eoa6ymq#ruu ,uru'* 
"gpai rr.rua sy 2.flpuuepuo :raxofi ,ne cxeMbr rrprgepnrraercn u Ocrep6pon'tZ)L. gulriit-u

Ifuerauos rpeAJro)fir{rrr,r paccr{orperr 4pyrofi crryqafr 1Zt]. 
-Cor.rr;;;'.;;;

cxel're o6rexrur trana Sy t ua6rroAarorca- n .axoii 
"ruqru a_BoJrroqrrr4 .rrApa,

RorAa Ir[er aKTI{tsHa.E aKKpellr{fl BeI{ecrBa Ha alepHy}0 [hrpy, HaxoAsrrlyrccfl
B rrerrrpe agpa. Hor4a r,rexarrr4sMr,r_aHHper{r4ra ocna6esaror,-a4pa rzna'"Sy 1
rrpeBparqarorc,s B.EApa:rraua Sy 2. rtarepecr{o, q,1e cynlecrByror a4pa ceft{ep-
'ToBcKInx raJIaKTr4K' KoropLIe BpeMellaMIa floxolr{rr }ra rr{rr Sy 1, a BpeMe}raMr4 -



't'a 6 :rr lt r1 a 5

Hlaccntlrunaqtrfl fl Apa cer"tifeproncriol-I raJlaxrl{r(rr N GC 3227

[tpnrep14ft HJIaccI'16]IHa-
qrrl,l, cctlJlr{a

(B -T) l2ll

(U--) l2tl

3. Illttpttna Bo[opog-
ttt,tx ltilttili,t rta no-
J]OBI{rtE MAftCI'I-
tr{altttotlt I,IrITetI-
craonocrlr [9, 24]

4. Ig./16rr//-^ [19]-'11

5. l81no+tN i tll r nU lt9 )

6. L (Hil r2ll

7. L(5007)121)

8. Har[.rr,Ie uLInr,I
n agpe [19]

+(n46

) 800 nu'c

or -0,6Ao 'i0,4
or 0,5 go 0,9

B , 4. 10ar apli c

5 , 4. 1041 apric

Her

sy2

+0m83

( 1500 tttvt'c

or 0,6 go 1,3

or 0,9 go 2,3

6,2.1040 aPr/c

8,7. 1041 apr','c

Ecrb

NGC 3227

ol i 0?r?71 go

-Fo?"gB [2]

or -0"'36 go

+o',t'02 [2]

1350 Hrvric [23

sy2

sy2

Sy 1-Sy 2'

Tr4n nAtla
NGC 322?SY1

or 0,2 go 0,9

or 0,4 to 1,1

0,5.1040 apr/c
ltel

1,5.1040 Dpr/c
uel

At,-2',"16 17)

1-Sy 2

sv1

sv2

sv2

sv2

II p r.r M e rr a H II e. L - cBerr,tMocrb EApa B oMLrccuoHHLIx JrlrHI'IEx.

Ha rtrtr Sy 2. It raxoMy .EApy orHocr4rc.fl .EApo raJlaxrrrnu MapHapan 6, uepe-

Melruocrb r(oroporo ua6nroualra B. flpoHun r'r rlynael- 
\2?l'^^

paccmorpuu xapar(repr,rcrrrr(rr .EApa raJraHrrrr(r4 NGC 3227, co6paHHble"

s ra6l. 5, 71a ta6nrallbl BltAHo, qro oTO .EApo rro ctrefirpaJlbllblM xaparrepllcrll--
KaM ([rflptrHe eMrrccuonlrbrx Jrr{Hrrft, oruocnteJrbrrblM r,luTerrcuBlrocrgM JllrHtru'

Iurorliwri 1so*111111/1su) upuuaAJrelr(trr n rl4rly Sy 1, a tro {oroMerprqecnrM'
XapaftrepficrtrKaM Id IIaJIuqIIIo II6IJII4 - It rI[IIy Sy 2. Boauo)Itro, sTo 'EApo'

NGC 3227 ornocurc.fl r( rrrry Sy 1, co4epmaqeuy urrfib' TaRofi crysafr 6bul

y1fie orMeqeu AJr.fl raJIaRrIiIHI,I Mapnapru 298 1251. B cngara co BceM cKaBaHHbIllf

Boa,u*aer rrpeArroJro*(e,re, qro rrp[ aBorrroqi. *a"p or rr{[a Sy t m trany Sy 2'

rl,rJreBa.E CocraBJrfiIoqa.fl .flflpa o6paayercr paHbme? qeM ycleloT pacce.Erbcfl

,rorrur" raaoBr,re Su.nauenrir (uo 
-ruubreae 

Agauca r BugMaHl) trrlr4 ocJra6uer'

aRRperltrfi BetrlecrBa Ha qepHylo gupy (cornacEo II4IIoreBe AI'I6afi ra llretano-
,rl.-g ra*oM cJryrrae .stpaianamrrar ttGC 3227 tt Mapnapsn 298 ua6,xro[aror-

cs B trpoMexytouuoft craArllr [pr4 nepexoAe rrx otlllqa-Sy I n rlruy Sy 2'
Ilpunoury"ucrpeEuroro 6narogapnocrb Aonropy [. Octep6pofty tr Aonl-oII

A. trIy;;p;'r, 
-rilo.rro 

rplrcJla,Hyro perrcrporpaMMy ctrearpa'n4pa NGC'
giZl 6r ZA".IZ 1,975 r., E. dnen""erofi n-8. ?I{oro,resofi aa roMoqb r o6pa6ot-'
re u I. Illapauoroft 3a rlo4roroBr{y r{JrJlrccrpaqzft n treqaru'
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OTILIT HAEJIIOIEHIIIU ELICTPLIX ITOJIEBAHIIfi 
vAEt 523 858'

I MIr CC?rOHH OIO CIrE HTPA fI I PA rrE H v i]fl PHO]T IAJIA KTII ltrl
NGC T275

H. II. MepxyroBa, trf. II. lfponun

flponegen ror{cl{ BoBMo}fiHBrx r.rarrer.reHrari u cnenrpe .sApa raJrar{rrHlr NGC 1,275 za
BpoM,s rropsAna oAHrrx cyron.lMareprraJrolr AJr-E r.rccJreAoBarr[.fi cJryx{lrJrr.r 126 cnexrporpauu,.
rroJryqeHlrble sa 23 ceaHca }Ia6rroAeEl,1ri Ha 6-M reJrecfione B rerre[[e qerbrpex uoq,eft 12-
15.01 .1977 r. Beor, rro;ryuennr,riirrarepuar[axu{BaJ]eHrH6rxtrrrrpfiH 11 slnrcclronurrx runuii
s onrraqecxoi.i o6racrr,r cner{rpa rrpeACTaBJreH B Br{Ae ra6rurq (cu. ra6.r. 4). eru AaHr.rbre
rroBBoJrrIJrI4 o6napyxtr.rrr, r4alrerreurr.fl or rroqr.r r( Horrrr B ypoBue HerrpepblBnoro crrer(Tpa Ao
2 pas u B rroror{e "nraur,rr,r I{U Ao 500/6.

OBSERVATIONAL IEXPERIENCE OF EMISSION SPECTRUM OF PECULIAR
GALAXY NGC 1275 NUCLEUS RAPID VARIATIONS, by ff. L Merlruloua atd
L I. Pronik. - The search for possible variations in the NGC 1275 galaxy nucleus spe-.
ctrum was carriecl out in a scale of oneiday. 126]spectrogramms obtained during 23 obser-
vational series on the 6-m telescope in four nights 12-15 January 1"977 were used for
the investigation. All the equivalent widths of 11 emission lines obtained in optical
spectral region arc tabulatcd (see tabl.4). These observationspermitusto conclude that,
in a matter oI a day the continuous spectrum changes by trvo times and the FIU IIux by
50%.

Ha6;rro[eurar crerrpoB .flApa rrer(yJrflp]rofi raJranrr{r(rr NGC 1275 BeAyrcfl
B Itpr,IMy c 7971" r. [1]. Aualrlrs arr{x cnenrpoB rroxaaaJr, qro orHocrdreJrbHbre
I4lrrelrct4BHocrlr BoAopoAHbIx r4 BanpetrIeHHbrx ar{r4ccr{oHHbrx JrrlHrrft r4BMeHrrIor-
c.E c xapafirepHbrMrr Bper{e[raMr{ B 5-6 Jrer r4 rropfAr(a o[Horo roAa. TaKr4e
BpeMeHa IIepenIeIIHOCTI4 HaxoAfrc.fl B COOTBeTCTBI{I{ C paHee orl{pr,rroft r4 xO-
porno r.lccJreAoBarrEoft nepeMeHHocrbro sroro .flApa B RoHrr4rryyMe 12) a paru,ro-
Ar,{arra3oHe 13,41.

B uoc.rre4nee Bper{.rr 6rrru o6napy}r{eHbr r4BMeHeHr{.a ,rApa NGC 1,275 s xou-
rl4}ryyMe c xapal(TepHbrM BpeN[eIreM rropffAHa oAHr4x r4 rrecKoJrbnr4x cyron'
[2,5,6]. B ce.sara c arl{rr HaMr4 6r,rJrr4 rrocTaBJreHr,r c[erlr4aJrbrrbre ]ra6JrroAenr4f
cIIer(TpoB .sApa aTofi raJraKTr4nr4, r{eJlbro KoTopbrx 6r,uro st;rgszTb, cyn{ecTByeT
JIr{ TaKa-E }I{e Hoporxa.fl lrrxaJra nepeMerrHocrr4 oMrdccr4oHl{brx JrI{HI{fi s onrll.re-
cnoft o6fiacrr4 cfier{rpa. Hrame ilpI{Bo4r4rc.E ua6.uro4are.nbHr,rft r{areprdaJr r4 aHa-
JrI4B cnexrpoB .EApa l{GC 1275, rroJryrreHHbrx B reseur4e arerbrpex cyron.

Ha6uro4areJrbubrfi MareprraJr

CneHrporpaMMLI Arr.rl flApa cefiSeproBcnofi rarraxrr4r{r4 NGC 1275 6rr.rrra no-
Jryqeubr B. JL ASanacbeBbrM - B reseur4e qerr,rpex Hoqeft 12-15.01 1.977 r.
rra 6-M TeJrecxorre BTA co cBerocr4Jrr,Er,rM crrenTporpa+oM UAGS, ycrarroBJren-
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Ta6nu qa I
Caegnze Mouerrrhr BpeMerru na6uro4euni cepuft ctrer(rpoB trApa NGC t275
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HErM B rIp,trMOM {OnyCe TeJreCHOrra. Peructpaqra.fi crleHrpoB ocyq,ecrBJr.flJracb
rlyreM {ororpa{upoBalrr4.rl Ha rIJreHKy 4.-600 c axpaHa rpexfiacr{aAHoro sJIeH-
'rpoHHo-orrrr4secKoro trpeo6pasoBareJr.fi yM-g2 c }ryJrrirrrrqeJroqHblM {oroHa-
roAoM. llpu gucnepcl{r4 93-95 A/uu B pa6o.refi o6racrucrlefirpanoJlyluttptrHa
r{IrcrpyMeHraJrE,Horo r(oHrypa cooraBJr.EJra Al, 7, : 5 -:- 9 A. Illllpuna qellr
crreKrporpaSa 6rrna 0",8. Cuenrpbr rloryrlaJrr,lcb 6eB pacuupeHl4fi .

Becr pa6oufift AnauaaoH [rrrrr nonu 3700-7300 A [eper(p6lBarrc.rl rlprd rpex
uonoporax gusparqnouuoft pelxerrlr: UV-3700-4900 A, B - 4000-
5800 A u R - 5300-7300 A. Ila6rroAenur rIpoBoALrIII{cb ceprt.aMr,I. B HaH{-

Ayro cepr{m BxoAr4JIo [o IIecKoJIbKy cleHTporpaMN[, IloflyqeHHbrx II0CJIeAOBa-
reJrbrro c oxcrroar.rrlrtflMr4 or 30s go 4'n tptr pasHErx troJrolfieulr.Ex ALr{paHIII{OHIrOft
pernerr(rr. B or4e.rrrnr,rx cryqa.flx 3r(ctroBI4III4I{ 6r,IIIu 6o.nr,rue (17"1 - B oAHoM

criyuae) r{rrr.{ Mertme (15' - B oAHoM cryuae). Ha Sororpa$nponauue crlexrpoB
o4uoft ceprtr,r yxoArrJro or 2 4o 33 nun.

Cyrqecrnyer Muer{trre, qro [epeMerruocrb B Jrr{Hr{-Ex Mo}fier 6r,rm o6yc.uon-
Jrena qrrcro na6.rrrogare.rrrurru sS$er(Toll, cocro-Elr{r{M B ToM' qro B nleJrb
crrexrporpa$a o paaurre MoMeHrEr BpeMeHrr rrorraAaror paBHr,re o6racr[ or(oJro
a4pa iaraHirarn. floatoMy crlexrpbr flApa I,TGC 1275 creqnaJrbHo {ororpaSu-
poBaJrr4cr, [pr4 AByx BsarzMHo rreprreHAr4KyJrflpHr,Ix IIOJIO]I{eHI{.EX lqeJII{ CIIeK-
iporpa$a. Opreu.aqueft cryrxuno .flApo v I - rony6an HoH[eHcaqrlfl s 3"
ceBepo-SarraAHee .fl[pa, 2 - xpacua.fl KoHAeHCaqr{.fl B 7" Oenepo-nocrosHee
agpa (cM. pnc.2 slTl: 1- B[orrI] ac,2 - BAorIb ab). O6qee ql4cilo o6pa6o-
TaHHrrx clexTporparrM - 726, ua urax B0 [oryqeHo npld rIepBoNI rloJro]r{eHfiri
trtreflr{ cler(rporpaSa u 46 - rpla BropoM. Cne4enuR o6 o6pa6otauHllx cflexr-
pax [pr4BeAerrbr B ra6n. t. B uepnort ctor6qe ta6nraqrr co[eplrtrrrc.s Aara
na6rrogenuft, no nropoM - Hot{ep cepI4I,I, Ho:roprrft cocraBJleu I'{3 nop.fl[noBo-
ro r{oMepa AH.fi Ha6rlo4eurafi I{ rlop.trAr(oBoro I{orfepa cepl'II'I B ary [ary. Hanpu-
lrep, J\!1 31 coorsercrByer uepnofi cepvu crle1rpoB' rroJryseulrllx B Tperblo
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Ta6;rnqa 2

Aannrre o crrefiTporpaMuax rrJraHerapHoii rynrauuocru IC 351 u craugaprnoii
aneagrr i Per

,(ara, 1977 r.
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Horrb Ha6JrroAentft $4-15.01 1977 r.). B c.ron6qax 3, 5 r,r 7 co4epmarc.fl cpe[-
Hr4e MoMer{rr,r ua6nro4eur.rft uo rlocxoBcnoMy BpeMeHr{ I coorrercts enuo gtn'(}v ,B a R o6racrefi cne*rpa. B cron6qax 4,6 u B cogeprnarcfl.c,iuorarL noryqeH-
Hr,rx cleHTporpar,rM coorBeTcrBeHHo B rex )r{e o6Jracr.flx cleHTpa, B cron6qe g
npr4BoAr{rcfl rrosr4r{r4oHHErft yror (PA) rqenlr cleHrporpa{a no BpeM.fl na6rrc-
Aenvft (N 1. u _2), HaH orrr4cauo Bbrlre. lle ra6t.1 c",regyer, rrro Ba rrerr,rpe Horr[
Ha6flroAeHr.rir. 6:,l.ro noryqeHo 23 cepvu crer(rpoB aapa NGC 1275. Bomrue
froJroBrrubr cepraft co,qeplr{ar no 6 ra 6o.rree cuexrporpaMr,r.

crau4aptonr AJr.E or{enxrr BoBMo}r{H6rx our.r6ox-up, oupe4eoe}rrdr4 aHBr{Ba-
IgHIjrl,Ix_ urr4pLIH 3I,II{ccI4oHHbIx .rrraurafi cJIy}ItI{Jra nJra}reTapHafl TyMaHHocTb
JC 351. Oua upe4crann.ser^co6ofi. gucx paauepolr 6" X 8,,, 

-apxocrr, 
noroporo

currbHo pacrer r( r{eHrpy [Bl , mn, :72*.I-Ia {ororpa{ran oria BbrrJrflAr{r r(aH
BBeBAa. Brz4 arofi TyI,IaHHocrI4 r{ paclpeAerreur{e -Epnocrr4 onoJro .rrAIJa HanoMrd-
rraror_yu1 fi pacrpeAeJreHr{e flpnocrr4 onorro.trAepuoft o6nacrra NGC 1275.
,(.rra IC 351 6rrno [oryqeHo 28 cneHrporpaMr{ c oncnogr{r{r4-sMr{ or 3s 4o tn..
,{;rr xourpoJrfl cnexTpa.rrr,uofi uyscrnurenbHocrr{ a[[aparypbr Bo BpeMfl rra-
6.nrc4enr.rft 6r,rro uonyue,o Hec*oJrbno crre*rporpaMM anbaaiii per, pacupege-
JIeHr4e 3Heprr4la R Henp^epbIBHoM crrer(Tpe xoropoft ltaBecrr{o uo $oroaleHTpr{qe-cnrdM AaHHr,rrr tgl . Cnegeulra o ua6nrogeuusx IC 351 w i Per npraregeurrs ra6r.2.

Ta6.rritqa 3

flanirr,re droroa,rexrpz.recnnx ua6nrc4enrfi agpa NGC l2Z5

14-15.01

15-16.01

Aara, 1977 nuadparMa

27"0

))

CcbrflHa

11.01
14.01
15.01

[{1]
[10]
[ 10]

. ^_&q" _o]{egrr4 BoBMo}nrrbrx raar,reHenzfi B HetrpepbrB,oM ctrer(rpe r4pa NGC,
'1,275 c. TL Heraaaecrnrrft ser trarpyJrbnbre {oioarexrprr".*r.' ua6nro4enua
B crrcreMe UBV na rerrecfiotre <{eftc-600> c Arza{parnifr. 27,,5 [101. peay.ur-
rarbr_ero_ua6nrogeuzft slaecre c AaHHbrMrr B. M: Jftor:oro tlll ,prrefi"rts ra6r. 3.

O6pa6orna crrexrpoB

Bce ctrer(rpbr rrBMepfiJrrlcb rra Mtrr(po{oroMerpe M@-4, trpeAHaBuarrerrnoM,
NJIfl trBMEPEHIIT.E IIETATUNOS C 6ONTMZMII trJIOTHOCT,gMtr IIOqEPHEIIZT. IIIUPZUA
qeJrrr z ry-al IIp-Ir u3MepeHutr coorBeTcTBoBaJrr4 rra Herarr4Bax 4 A, a Bhrcora
qejrrr - 1",5. o6pa6orna crrearporpaMM, BxJrr)qarcqas olpeAeJreHue orrro-.

12,tn6l)
12 ,7 t-12 ,84
12,68-12,Bl

+0,m71 | +0,^02
+0,62- +0,74 1 0,03- +0,06
+0,58- +0,7 L l 0;02- +0, 10
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{I{TeJIbHr,rX I|HTeIICT{BI{OCTefi, AJIUII BOJIII BCex TOqeH CIIeRTpa 14 SItBtrBaJIeHT-

Ebrx rtrr{p[H aMr{ccr{oHHbrx JrrrHr,rft tro MeroArrlte, o6blquo rlprlMelr.fleMoft n [tAO,
rrpor4sBo4rlJracb c uoMoqr,Io 3BM EC-1020 uo uporpaMMaM, cocraBJleHlrbrM
B. A. BypnameBofi. Vponenr HerrpepblBHoro crlexrpa rrpoBo4lrJrc.fi Bpyquyro
uo rpaSranaM, rloJryqeHlrbrM Ira rpa{ouoctpor{reJre <Bexrop>. Taxulr o6paaolr,
,o6pa6orna clexrporpaMM BeJIacb B ABa arana: t - onpegeJreul{e urrreHcrrB-
Hocrefi r{ AJrr{H BoJIH B xarHAoft Toqne ctrer(Tpa, 2-onpe4eneul{e aI(BI{BaJIeHT-
Hbrx rlr{pr{H EMr{CcI(oHIILIx ttuttui,t, Cpanuenue peByJIbTaToB MamI4IIHofi u pyu-
noft o6pa6ornr{ rronaaaro, qro pacxo}HAeHlrfl B onpeAeJleHrrr{ AJII{rr BoJrH He

npenr,ruraror 2-3 A, orlrocr{TeJlblrblx r{HTeHctrsHocreft - 5%, a er(BI{BaJIeHT-

HBIX mIIpIzIH AMIzICCI4OHIILIx lruF.uit - 70/o

B peaynr,rare orrr{caHuofi o6pa6orxu 6r,r.rrra rroryqeHbr BI(BI4BaJIeHrHT,re

urrprrHr,r W1 :e,au6o,Ree fipnr4x aMr{ccrro}rHbrx runnft orrrr{qecnoro AI{arIaSoHa
ctrer(rpa .ffApa rallanrrxu NGC 1275. B crexrpax rIlaueraplloft tyntauuocrz

'IC 351 olpeAeJrfiJrrrcr oruocr4TeJrbr{bre r,rr{TerpaJrbubre .rlpKocrll sMllccl{orrHblx
1vHfrfr., rar( HaI( HetrpepblBlluft cuextp Ha Bcex clel(rporpaMMax aroft ryMaH-
rrocrra 6rrn ue4o4eplnaH.

I lruccraounrre Jrr{Hrrr{

B crenrpe uJraueraprofi tylrauuoctu IC 351

Mrr csurantrr, qro oruocr{TeJrbHbre lrHTerrcuBHocrrr aMl4cclaounbrx ltutlwfr.
B ctrefiTpe rrJrarrerapuoft rylrauuoctu IC 351 ue Merr.flrorc.rl or EoiII4 n rroqtrr, r{

uoarouy r4crloJrbBoBa rrv. ttx AJrfi oIIpeAeJreIrrr.E BoBMo?nHbrx oruu6oH aHBZBaJIeIrr-

Er,rx urr4pr{H aMI{cCEoHHLIx IIutrrLTft B clleftrpe n4pa NGC 1.275. IIpu aroM I4Me-

.JIr4Cb B Br,r[y eqe CJTeAyIOI{ue O6Cto.stenr,CrBa. BI4A trJIaIIeTapHOft ryuanuoCrra
r.r ,IApa NGC 1275 rra qerlr{ cuexrporpa{a
6r,r"n npuueplro o,qIdHaHoB. Paauepr,r qeJrl'r
ur,rHp o{ orolterp a [pI,I I,I BMep eHIII{ rrer arI,IBo B

o 6onx o 6tex'ros 6r,r;ru taxme oAIrHar(oBLIN{I,I.
7I oruocureirbl{rle I{HTerprlJrbH}re -rlprtocrrl
tuuvfi. B cnexrpe IC 351, I,I aKtsL{BaJIeHTHbIe

lrrrplrrrbr rrlnrnfi B cnexrpe .supa NGC 1275
Itpe,qcTaBJr.Ercr co6ofi orIIolrreHIrfl I4HTeHcI4B-
r.rocreft. IIo An.n cJryalar nJraHerapHofi ry-
MaHHOCTT{ r(ailiAa.fl I{3 LIIITeHcI{Onocteft, nxo-
A.flIl{a.fl B OTHOIIIeHI{e, OTCaII'ITLIBaeTC.TI oT

Puc. 1. Cpegnennagparr,r.rHr,reoIIl!16- yp-OlHfl SOna UeratI'IBa'_ a B Cilyqae ;rlttltttfr.

nu ognoio Bgaqegr.rfl orrocrlreJrb- NGC 1275 ot yporr-rn dtona orcallrrErBaercfl
rrErx fipltocrei,r sMr'rcclroilHblx Jlrll 'roJlt,KO I,IHTeHCI,IBHOCTT, Henpepr,IBHoro cIIeH-
nufr ltr'laLleral)ltoJl TvrlallTloorlt
Ic ssi; ;onyierr"re i;";il;i lli:^i r{rIreHcI4BHocrE' B rIITHI4I4 orcsl4rLl-
pasrrqrlblx apHocteii irl"#f^# 'J":1ii":";X;:;'J#""ti"?i3ii;

I'IaAelI{Hee ' 
rIeN{ I{HTeHCI4BHOCTL ' 

OTCSU-

rbrBaeMafl or ypoBHfl {oua ua HeIarI,IBe. Conocranleuue upo{zlefi T
npxocreft aMr4ccr[oHHr,rx lr,rnuft B crreHrpax .rIApa raJra](TI,IHr{ I{ rlJraHerapr{oll
TyMaI{HoCTI4 IIOHaBbIBaer, qTo IIo [IIaIIaSoHy tlpnocTefi_ Ha ctrel(TpolpaMNlax

ogr{ o[r4r{a1oBr,r, a uo [rr4pr4r{e upo$rarefi pa3Jrl{qalorcr. flpHr,re JIr{HI{r{ B crler(T-

pe fl;1pa I{GC 1275 o6r,r.rno rurrpe rrrrHr{fi n cnexrpe rlJraHeraplrofi tyrtaunocrn
[o uarq paa. Bce gru o6crogreJrr]crBa rroBBoJIr{JrI{ }ra}[ npe[[oJro]I{14Tb, qro

AIIBr{BaJIeHTI.IIJe IxI4pI,IHbI strII4CCLIOlInrrx lr'rnr'rfi B Cnel(Tlle gUpa NGC-1275'
Ogrryrarrr6re nO 6Olr,mOMy qI{CJIy CneHTpOIpaMM' AOJI}I{HrI I{}IeTr, orun6Xu ne

6o"niure, qelr oruu6xr.r ofipeAeJreFrrl.tr orHocI4TeJTbrIbIx r{HTe]lpaJrbHr,rr xpxocreft
rutttrfr. B crlerrpe rlJlaHerapr{oft tylrauuoctr'r.

Anafilrs o-r-69* oTIIocIITe[LHbIx l4HTeHgrasrrocTefi B crre11Tpe IC 351 upo-
Botrr{Jrc.E nn.s t6 3r{r4ccr'roHHbrx rr,ruuft, nr,r6pauuryx rlry{}l o6paa^or,t, alro lrx
flpr(ocrb orHocl4rerrr)Ilo JrrrHI4I{ HB cocraBJlsna 0,03 ( 11/1sU < 20' Ananua

oruu6oH orHocr{TeJrr,rrbrx l4HTeHcr,rnnocrefi ENIIdccIaoHHLIx JTTIHI{ft n cuextpe IC
351 uponogr4Jrc.fi orAeJrr,Ho AJr.fi xanr4ofi rpynnbl Herarl{BoB, froJryqel1Hr,Ix

c 6nneH1aIr,Iu DItCIIoBI,rIII4flrur.r, Ifa puc. 1, [pI'IBeAeIIbI cpeAHeHBa[paTItqHbIe ourra6-
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rrttr oArroro BHarreHl,rfi orrrocl{TeJrbHofi .Epnocrtr, !,ilfi. r(ilnAoft Jr:lruurrr, On co4ep-
')r(r4T peSyJIbTaTbI, [oJryqeHHbre tro BceM rpyltraM HeraTr{BoB, trJIoT}IocTE lloqep-
Herrl{fi l(oTopblx cooTBeTcTBoBaJrr{ IIJTOTHOCT.EM IIOqepHeHzfi Ha HeraTrIBaX
NGC 1275. \4e puc. t ara4uo, .rro omu6nra [n.s ;rranraft pagrrbrx rpxocreft pac-
rroJrararorc.fi B nHrepBaJre 4% ( 6 < 33%. Cpemree BHaqeHr{e cpe[EeftBaApa-
'r:raqnoft ouru6xu oAHoro BHarreHr{rl orrrocr,rreJrbHbrx ,spHocreil turtufr- rlo AaHrrbrM
puc. 7 cocraBJr.rrer *L5o/0.

DxsrlnaneurHhle [rfiprrHbr auuccl{orrurrx ruHltfi

,ooro",J.:":X'#,f*r"1"Tff ,1311;e 3,5 u

.{.nr racc.neAoBaHr4.fi 6rrnu nr,r6paubr caMr,re .fipxr{e DMr{ccrroHrrble Jrlt:afrfr.
B cfierrpe xgpa NGC 7275: mupuHa y ocuoBanras cauoft cna6oft rrurrur, 6ttna
rre MeHr,rre 0,35 rru, unr,r 35 A, uro no npaftueft Mepe B ABa paBa rrpeBrrrrraer
muprrHy trrrcrpyMeHrarrbnoro nonrypa cnexrporpa{a.

B ra6r. 4 npune4enbr ocpeAHeurr,re rro cepu.flM r4 cpeAHrre Ba qerrrpe Eoqlt
na6nroAeuraft orsznareHTrrbre muprrrrbr wy gM.trccfiorrHr{x Jrr{Hr{ft cuenrpa rApa
NGC 1275, qlrcJro r,rcrroJrr,BoBauHr,rx crrefirporpaMM z, cpeAHeKBaAparuqua.E
.orura6na Ssz cpeflHero 3HaqeHtr.ff W1 a cpetrueHBaAparusnas omra6ra 

^S 
oAuoro

.Buaueuu.fi Wy Omn6ttr{, rroJryqenrrbre tto cfier(TpaM rlJrarleraprofr ryrrauuocru,
ltr,r o6osnaqaeu 6ynrofi o, a uo crrerrpaM NGC 1275 * 6yxroft S.

Paccuorpuu Wyfi.vtx omr.r6xu s ra6n. 4,Maccus na6nroAenzft lyume xa-
par(TeprrByetc.g onrra6nofi o4uoro r4BMepeura.rr, ceM o[ru6raMtr cpeAurrx Buarre-
unft, raH r(ax rrepBr,re MeHbrrle, qeM BTopbre, BaBr4cfiT or qncJla ocpeAu.fieMbrx
BeJIUqUH. cpanuuu ourra6xu .9 oluoro 3HaqeHr4.fi w7, Itolrlc;aHrrble no AaEIIbIM
'or[enbHbrx cepuft, c omra6naur4 o, rloryqerrHbrMr4 [Jr.rI nJraHeTapnoftryuauuo-
,cru. ,(nx y4o6crna cpaBEerr[.fl Mbr Bbrsr,rcrrlJrrr cpeAHr4e BHaqeEr.r.E ,9 uo scer,r
,ceprt.EM AJrfi r(alr{Aofr. ,r'nn:r.u, orrr{ nprrBegerrbr B r(ouqe ra6n. 4. Buguo, uro
10% <.9 < 40%, r.e. HeMHoro rrpeBocxoA.flr ourra6xu, fioryrrerrHr,re AJrf
nunnfr. IC 351, noroprre Bar(rrroqeHbr B rrpe4eJrax 4% < o ( 33%. C gpyroft
croponbr, o6parqaer na ce6.r BHuMaHr{e rot Sanr, u:ro ^S, [ofiyqeHHbre rroir-
,qeJrbHErM ceprl.EM, flosrr4 n 2 paaa Merrbrrre orura6on ,S' ogroro aualetux Wy
fioilyqeuubrx no BceMy MaccrrBy ua6.nroneurafi aa uerrrpe Hoqu. (Cpanueuue
,cpeAHrrx no qerbrpeM rroqaM auaqenuft S- lr.S'[prrBe[eHo B r(onrle ra6* 4.)
0ror $axr cBuAereJrbcTByeT o ToM, qTo B SHaseHr4flx wx, floilyqeEHbrx tro or-
AeJrbHLrM ceprr.rlM, cyqecrByror paafir{qr,rfi, rlpeBbrrrrarorqrae omu6xn ua6troAe-
rlufi. On ne 6rr.n AJrr rrac Heolr(r{AaHurrlr. flpocuorp orAeJrbHbrx perrrcrpo-
f paMM rlonaBbIBaJI 6orrmrae paBrrIqrlrl B orrrocl,rreJrbHLIx I{HTeH0I4Brrocr.Ex
Hexoropr,rx nap 6nzsno pacrroJroffieunbrx JrrrHr{ft. Ha pwc, 2 rronaaaubr pertr-
,crporpaMMbr AByx o6"racreft crrer(rpa NGC 1275, roryqeHtrbre rro or[eJrbubrM
Herarr,rBaM paBHrJx uo.{efi ra6nro4euufi. tr{a atoro pr,rcyrlxa BEArro, rrro orrrocu-
rerrr,Hbre r{HreHcrirBnocrrr rrap nw:rrvfr. Hp u f 4959 + 5007 A tO IIII, c o[uoft
cropoHbr, u3727 + 29 A rn 3869A, c gpyroft, Merrfirorc.Eorcrrexrpa Hctrer(rpy.
I{ecuorpa rra raxoe .sBlroe cBrrgereJrbcTBo rtaMerrenlra orrroc[Terr],Hbrx raHTeH-
cnsuocreft aMrrccr{ourrbrx nr.rrraft or crrexTpa It cilexrpy, Mr,r Bce me rroABeprJru
aEaJrIrBy ornu6rlr gHBrrBaJreHTHbrx mupl{E, uto6rt Br,r.flcHtr4Tr,, Eer Jrrr rrx BaBrrctr-
Mocrr,r or paaHbrx o6cro-srenrcrn Ha6nro4eumft. flptr arorr 6r,rnra IIoryqeHr,r cre-
lyroqr4e BbrBoAbr.

1. CouoctaBJreHr4e ourra6on ,S ra xaqecrna raso6pax{eurr.fl rronaBaJro, qro
'ToJlbno Arfi qerbrpex r4B ogrrHua[qarr4 aMrrccr{oHHbrx :lilauvft HaMerr{Jrrrcb r{oppe-
,rrflr\rlu arux BeJrr4qrrn: rrpr4 yxyArrreHr{r{ uao6pameurag oruu6na ,S noapacraer.
,(.na ocrarr,Hrlx ceMrr nu:utrft nraraxofi KoppeJrflrlr{z S r.r Ha.recTBa uao6paxe-
III4.g SaMeTI{TL He yAaJIOCb.

2, CorocraBJrerrr,re Berr4qr,rE Wav r.avecraa nao6pa)fieHra.tr Ba Ha?fi[yro Eorrb
na6nrogenuft noxaaaflo orcyrcrBue KoppeJrfir{r4r4 arrrx BeJrrrqr,r [,tx scex rrauuft
ra6n. 4,

3. ,{ra namAofi rrv:Hafr.6r,r.rru o6paaoBaHr,r pa3Hocrr{ W7, cpefiH]llx Ba Hoqb
r,I cpeAnrax rro BceMy Maccr4By na6nrogeuuft, nonyvenElrx tro ctrer(TpaM c paa-
,IrbrMrlt rroSr{r{fiorrHbrMr4 yrJraMr4 rqeJrlt cneHTporpasa. 3ru paanocTr{ He coAepE(a-
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Ta6rlrrla5
lVlartcuualr,nue zaMerrentrfl Dr(BrrBaJreHTrIbrx rrrnpflH aurrcctrouuBrx ilnnuii s c[enrpe

aspa NGC 1275

JILIHUS,
A,A

3726+29
3869
4069+76
4340+63

4861
4959

lo III
[Ne III]
IS IIIHr*

+[oIIr]
H"

to iirt

,,
4r2
6,8
3,0

3rL
3,0

t 19 o/o

+27
-t 4Jizt
+ 21.

+20

5007
6300
6364
6563J- i
6548+83 /
6716+31

1.9 + 140/^
2,t+71.
2,9 +31

2,1+21
2,4+16

lo IIII
lorl
lollH"+ I

+tN III J

Is ]Il

rrl E6{eHra BaBl{crrMocraWx or rroBurlrrouuoro yrJra. Cpe4rue [o Bcervr JrrrHrr.flM,
aTrr paBHocTrr AJIrl paBrrbrx Hoqeft cocTaBrrJrr4r L-t4o/o, a Iro BceMy Maccr{By
Ha6ilroAellufi - 6 Yo. A]aatu.a pasHocreft W7, rtoillcleHHr,rx trprr pasHbrx rro3r4-
IITToEEEIX yrnax il{eJru clreKrporpa$a [Jr.fr oTAeJrbrrr,rx JruHr4ft, rror{a3aJr, qro
Hau6orbrrue paBJruqufi orrrr r{MeJrrr fl,ltfr. ltunrfr.3727 lO II],4069 + 76 tS III
r4 5007 tO IIII tr paBlrflJrrrcb 1,6-17 o/o, !,tn ocrarrbubrx r:znnfr- paaHocrrt co-
craBl{Jru 7-730/o.

Taxum o6paaolr, trpoBeAerrrrblft auanua BeJrr4qrru S nonaaan, .rro ux 6o.rrr-
llra.fi Beruql4Ha Ee cB.EBaHa Hrr c HacecTBoM uBo6pa?fieHLfl) Tt:,r c lro3uqr{oHril,rM
yrJroM qeJrr{ crreKrporpa{a. Benzqunr,r ,S ne o6ycuoBrreHbr Hrr cretrerrbro paB-
MLTTOCTT{ .sApa raJraHTr4ltrr Bo BpeM.E Ha6rro[eHr4fr,, tu relr o6crogTeJrbcTBotr{,
qro B qeJrb ctrer(TporpaSa e paanr,rx cJryqaflx rronagaJrr{ paBHBre yqacrxu ono-
Jro.f,Aeprrofi o6nacrra NGC 1275.

B ce z aroxeHHoe Br,IIue tro BBo Jr.rler rrp eArro Jrararr,, rrro o[tr6 KI,r Dr(Bu BaJlerrr-
Ebrx ml4pr4u lrtruttfr. B crrer(rpe .ffApa NGC 1275 nttilro,taror B ce6r Sanrop, He
csgaaHHrrft c ollrrd6KaMu rrprrMeHrreMoro MeroAa. Taxulr aJreMeHTo]r Mo]Her
6rrtr nepeueulrocrr, Dr(BrrBaJreHTrrbIx Itrr4pun Ba BpeM,s rrop.sAxa oAHEx cyron.

Ha puc. 3 lrrr upzneJrn cpeAHrre Ba Ka)r{Ayro cepurc Ha6rroEeuufi aHaseuu.fl
W7 Co CBorrMr( orura6xauu Syr IrB ra6t, 4,lla pucynna BuAEo, 9lro W7 orAeJrb-
rrrx nunuft o6uapyxunaror uBMeHeHErr or Hoqu K Hosu lt Aa)r{e B TeqeHrre
orAeJrbHr,rx Hoqeft, r(oTopbre trpeBocxoAfir orxr{6Ktr na6.rro4enufi. Oco6euuo
urlrepecEbl trJraBur,re r4BMeHeHrrE Wp Ham6o,r,ee yBeperrHBrM pesyJrbraroM B[ecb
frBlnfl.eTcfi. yMeHr,rrreHfie wsp B TeceHue rrepBbrx AByx Eosefi. c necnonr,xo
Merrbmeft ToqHocrbro na6nro4alzcb trJraBrrbre r(BMeHeHrr.E W1 n \plyrnx nuur.rft:
(uroo*un B IIepByIo HOqb yMeHr,maJIac[,r a ?7tro*Ill III B ETO rl{e BpeMfi yBeIII4rII4-

BaJracb, Warfi*rr yMeubrnaJracb or Bropoft x rperueft Hoqrr Ha6rro4euzft. Bce
aTrr [aEHbre noATBepffi[aloT npeAtroJro]r{eHr{e o IIepeMeHEocrm w7 EMr{cctrolrHbrx
n.uraufr. B ctrenrpe rapa NGC 1275 Ba BpeMff rrop,EAna o[Hr4x cyrox.

B ra6n. 5 mrr upznelrrr oruorrreHue MtrHr4MaJrbubrx I{ MaficuMa;rbHbrx I4B

cpeAHr{x 3a oAHy cepurc sHaqerrEft wx IJtn r(ilr{Aoft trrurlfrfr.) coAepxaqefrc.E
B Ta6r. 4. lla ra6ruqbr Br{[Ho, qro anBtrBaJreHrubre mrrpuHbr Bcex Jrrrnr4fi
B TeseHue qeTbrpex Horreft Ea6ilroAeHuft uen.snracr, go 2-3 pae.

Bo3nrorxrra.a nepeMerruocrb froror(oB DMrrccrrouHr,Ix JrlrErrfi
B (rrenrpe gapa NGC 1275

3a Ilepr{o[ [opsflra oArrrrx cyron

OrlresenHr,re Bbrrrre Hore6auu.s W7 co BpeNreHer,r Moryr 6rrtr, o6yc.noBJrel{Er
rrsMer{eHr{.flMr,r uHTeHcr{BrlocTIr HerrpepBrBHoro cleHTpa r4Jrrr r4HTeHcrrBH0cTeft
errr4ccrlounr,rx nr.urraft. tr4sMeueuras EerlpepriBnoro cnerrpa Moryr 6nrtr, xax
rro.rrpRocrra, rar( r4 rro rpalrrenry.lLa Ha6rroAeuuft Hezssecruoro (cl,r. ra6r. 3)
Br4AHO, rrro U3MeHeUITRiApXOCTU ,sApa B Cr4orelre 7 n reSeHUe ]r'OS,eft. 14 fi
1,5.01 1977 r. [oxo[r4J]r.r [o 0ry13, qro cytr{ecrBeHrro npeBr,ruaer onru6xy tforo-
arefirpuqecxrlx Ha6Jrrogenufi, noropyrc nprdBo[I4r antop (0,02-0ry04). ILa-
IreHeurl-fl (B - V) Ba aro ?r{e BpeM.rr cocraBrr.rrJrrr 0'i'13. Ha6nIoAeHr.r.E Heus-
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45
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0,54
0,52
0,58
0,49
0,98
0,72

0,64t0,08

o)a
0, 59
0, 39
0,45
0,47

0,42 1- o,o5

0,39
1 ,06
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0,48

0,68 + 0,15

0,14
0,21
0, 15
0, 16
0 ,06
0, 18

0,15 t 0,02

i,
0, 15
0 ,07
0,09
0,11
0, 10

0,{310,03
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0,26
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0, 18

0,18+0,03
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4,1
4,0

3,7 + 0,3
3,6
4,0
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7,5
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3,5,o
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6,4
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4,6
4,L
J,4
3,9
4,L

4,0 4- 0,2

BecrHoro npoBoArrJrr{cr, c AI4a6parMofi, pasMep Horopoft 6nrn paneu 27"5.
Ecnu upe nno.iroxurr,, qro aBMeHerII4.E .rlpnocrr4 I{ IIBera flApa NGC 1275
rrpor4cxoA.frr B o6racrfi paSMepoM<4", To Beilr4ql4Hy I4X MOlr{}IO BblqflcJrtrTbt
Br{a.fi rpa[rreHT .spHOCTr,r IaJTaHTI4I(I4 OI(0JIO fl[pa. PaCSeTbI IIOKaBaJII,T? qTO I{B-

MeI]eHr.E ypoBHri Herlpepr,IBHoro cner(rpa B o6Jracrr4 flApa paBMepoM <4"
74 u 15.07 L977 r . cocraBJrfiJrr{ Ao AByx paB, a oruocl4reJrr,Hblx LrHreHcllBuocreft
HetrpeprrBHoro cneKrpa I4sool I6600 - [o 13% (rparulenr.flpr(ocrlr oKoJro.flAep-
rlofi o6racu4 trccJregoBaJrc.fl rlo AaHHIIM Jhotoro [12]). Izlnrepecno, sro rro
Hamr{M AarrHbrM (ra6r. 5) Wx BCex JIrrEIrfi B reqeHlle qerblpex Hoqefi Ha6ilro[e-
Hrrft r{BMeIr.EJrucb Ire MeIIee ceM B 2 paBa - Ha BerrurluHy, paBHyIo BoBMo]I{HLIM

MaI(CI,IMaJILHLIM I43MeHeIIu.flM B ypOBHe HeIIpepbIBHOIO CnefiTpa' IIOJIyqeHHbIM
rro AaHHbrM Heussecrsoro rr Jlrororo. Taxralr o6paaoM, Ha6rIoAaeMr,Ie r4BMeHe-

Hrr.fi BKBr4BaJreHTHbIx rutrptru eMr4ccr4olrn],Ix JII{Hr4fi B crlexrpe ffApa NGC 1275t
Koropr,re cJreAyror r43 EaHHbrx ra6t. 4, 5 u puC. 3, XOt.a 6r,r sacrlacHo MoryT
6r,rm o6r.gcr{eHbr lrBMe}reHr4.sl\[rr flpr(ocTr{ Hetrpepl,rBHolo clel(Tpa aToro .fl,4pa.

Ho se rroJruocrbro. ,{atrueftruuft ananza rronaaaJr, qro I4BMeHerII4.r rloror(oB
B AM]{CCTOEHbIX JII{HI{.fiX TAI(EIE BOSMO}ITEbI.

Ecnu 6r,r orneseuHbre Bbrrrre rrBMeHeHr4rr W7 6uru o6ycnon.reubl ToJIbRo
u3MerreHr4flMrr }relpephrBHoro cfler(Tpa, ro oHI4 6buru 6r,r CzuxpOnIIbr-AJIfi BCex

JrriFIlufr.. Pllc. 3 uoraebrsaer orcyrcrBr{e TaKofi cIrHxpoHHocTII, xoT.alHoppeJI.E-
r\fru wl AJr.E HeHoropbrx Jrr4rlr,rft Molr{Ho rrpocJreArrrr'. Hara6olee BbIpaBtrTeJIbHLre

r(oppeJrflqrrrd r4sMeHer'Ir4fl wxnor\alaHr,r Ha puc. 4. tr4a nero BuAHo' qTO UBMeHe-
HI4.E SaBLIC[MoCTI4 77N,+N, tt Wnfi, a TaI(E{e Wseesfr W4s6s+76 - 

IIp.flMLIe, B TO

BpeM.E fiaK 1126716,1- ,omWg2aa2e - o6parua.s. 9ro6rr rosuo orIpeAeJII{rr, crereur,
trepeMeHHOCTLI IIOTOKOB B JII4HI4.EX, HaAO TOIIEO SHaTL I{3Me}IeHIIfl B ItOHTUHyyMe.
Tarzura IaHH],IMI4 Mr,r, H co]r{aJlerrlrlo, He pacIIoJIaraeM. OAnaxo, ItcxoA.fl rrB
peByJrbraroB Soroorexrpflsecxr4x Ha6ilroAeullfi agpa NGC 1275 B cl4creMe
UrBrV (clr. ra6;r, 3), rr.ru BbIrIIe oqeur{Jlr{, qro zBMerIeHr.I.flMrL rpaAr4euTa rrenpe-
pbrBHoro cneKrpa 3a BpeMfl rra[rzx Ha6JrIoAerII4ft l[,r Mo]r{eM ilpeHe6peqb.
floarolry Mbr cqr4TaeM, qro 06 I{BMeHeHra.fix B orHocureJrbHr,rx trrHTeucuBrrocr.flx
JwHzfr. MolnHo cy[r4Tr, no r4BMeI{eHfrfrM frx er(BrrBaJreuTrrr,Ix rur4pl{H. B ra6.n. 6
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MbI IrprrBeJrlo. 1ilfl Halr{Aofi ceprrr4 Ha6rroAeHuft ornoczreJrblrEle BKBI{BaJreHTI{bIe

ur{pr{Hbr Wyza+zglW6?16+81, W2s6slWy,-1N,v WsootlWs,. BraAuo, rrro cpe[Hue

3a HOqb rrepBbre ABa orHorIIeHI{.tI Merr.flIorc.g B rlpeAeJlax 2o', B To BpeM.fi Har(
Tperbe oTHorueHr,re IIJTaBHO MeH.EerC.fI OT rIepBOft HOqU H Tperbefi Ir IIBMeHeHI4e

n 50o/o cocraBJr.fler B Aar{HoM cJryrlae 3o". Mrr cquraeM? r{ro STor pesyJlbrar pea-
NEH I4 CBflBAII C I,ISMEHEI{I4EM B TETIEHI4E HOSEft HA6IIOAEHUft XPHOCTU JII'IHUtr Hg.

Ecru ucxogr4Tb r4B Teopl4rr cral{Idol{apnoro cBeqeHIr.E BoAopoAa, To tro Ha-
6rroAaenouy [epeMeHHoMy rroror(y B Jtrrlc,]/,]{ Hp u pa3Mepy o6ilacrl4 rlepeMeH-
Ebrx {r43r4secHrrx ycJroBl4ft Mo}ItHo orlpeleJll{rb rIJIorHocrL BoAopoAa B 3Toft
o6racrr4. Cornacno A4anrcy u Buglrauy [13] cpegHufi notor craqlrouapHoro
usryqeuufl flApa rarramu.rxu NGC 7275 s lltnuu FIB paneu 4'1040 apr/c. Pae-
Mep o6racrrr paBeH oAHLTM cBeroBbIM cyrnaM -3'1015 cu. O6tenurrfi roe$Sra-
ItrIIEHT I,I3TYIIEHI,I,fl B ATOft TI74:,;r7N:a NPI,I sJIEKTPOHHOfi TEMIIEPATYPE TE: TO OOO

u 20 000 It panen coorBercrBeuuo (1 -:- 0,5).1,0-26 n7 apr/cms cp [14], rne
t1e - aJreRTpolrrrafl Holrl{euTpaldufl. Bce DTr{ AaHHbre rroBBoJr.flror [oryql4Tb ItoH-
qeHrpaqrrrc aJrel{rpor'roB B 06racrr.{ BoAopoAllbrx Bcrrblrrler(? ecJlrr rrpeAtroJro]Itldrb,
qTo BeJIIrsuHa rreperteHHofi sacTu rIoToKa B ilmTrrrrr Hp, paBr.Ia ero noctognnofi
qacrr{. Honqeurpaul{fl aJler{rpoHoB, Br,rqrrcJleHrla.s rar(r{M o6paaou, panua (3 =-
-- 5) .100 cu-3. flpz raxofi trJrorHocrr4 BanpeqeHHbre Jrr,rHr{I{ cBerflrcfl cla6o.

Saxnroqeuue

Arrarua iloryqeHuoro r{aMrr Ba qerbrpe uo.rz ua6ilIo4eHufi .EApa railaHTIrr(I{
NGC 1275 cnexrpaJlblloro Marepl4aJla rIoHaBaJr, qro B cner(rpe Eroro .rlApa

BoBMo?r{Hbr rrBr{eueurrfl Ba nepr4o4 trop.rlflr{a o[]II4x cyroH: 1) yponu.s HetrpepEIB-
Horo ctrexrpa Ao pByx paa; 2) rroroxa ts rurrrl HB no 50%.

Mr,r csuraeM, qro Haluu AalrHLre noI{aBrIBalor ueo6xoqzMocr}, cucreluarl4se-
cnvx rrccJreAonanllft nepeMeHHocrrr HaH lretrpepblBuoro, TaK r{ aMr{ccrroHHoro
JrrrHeftqaroro ctrexrpa rgpa NGC 1275 n IIIKaJIe BpeIreHI{ qacbl I4 cyrltl{.

B aaxnro.reHr{e cJreAyer orr\{err4rb, rrro BpeM.fi rrepeMeH}Iocrlr IropflAr{a
HecHoJrbnl4x rracoD, o6uapymeuHoe HalrII4 AIlt{ 

'Jtrt[rrrt HB B crleHTpe .EApa

NGC 1275, He .EBJr.serc.fl caMbrr\r Koporr{r4r{. Cyqecrnyror cBr{[ereJlbcrsa ua6rro-
geurafi uaueuenuft 6a.rrnueponcxux lrnsrnfi B crlexrpe agpa cefiSeproncxofi ra-
Jrar(rr4r(Ir NGC 4151 B IrIr{aJre tspeMeHrt o[un sac [15].

Mrr racxpenne 6raroAapur,r B. JL A$auacreBy Ba [oflyqeuue clexrpo-
rpaMM, B. JI . JinuoBellnoMy v A. 14.Illanosarorofr ea roMoulr n ua6nroAeHu-
alr, E. A. Bypuaruenofi Ba cocraBJrerrr4e nporparmrrr o6pa6orxt4 r.Ia6JIro[e]Iuit,
A. A. Eoap.ryxy, B. I4. Ilpour4xy rr It. H. tlynaeBy Ba rroJreglrble BaMeqaHI4.s,

L H. Illapauonoft u B. T. ?Itoro;renoft Ba r{BroroBJreHrre pl4cyur(oB.
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HABJII0IE HI4 fi tIE PE ME IIH bIX BHEIAJIAKTIITIECHUX
pA[I{0rICTOrIlIrrKOB HA BOJTHAX 8 rr 13 MM HA pT-22 r(AO

W PT-14 PXYT

B. A. E{anon, [. I. Mouceen, H. C. Hecrepor,
M. Tuypn, C. Ypno

Auaazaupyrorc.fiilpeByfibrarbl Ea6JrroAeEEft Ea BolEax 8,L5 u L3,5 rurvr BueraJranrrrrre-
c,rttrx paAtloucrotruunoB 3C 84, 273, 279, 345,1454.3,:NRAO 150, OJ 287 uBL Lac s 1978-
1981 rr. floxaaauo, rrro aMtrruryAa BctrJrecaoB Ea yraaarEhrx BoJrEax yAoBJrerBop.Eer B

cpeAEeM cooTEoItreEEO A -70,t, Bruecre c trMeloqtrMtrc.fi JltrreparypgtrrM4 AaEE6TME aTo

cBuAereJrrcrByer o roM, rrro Eau6oJree trETeEcI[BEEre Bapuaquu uBryqeEEE BEeraJIar(Trr-
rrecfttrx trcroqEllnoB trpotrcxoAEr B r{EropBaJre AJrrrE BoJrE 1 ,35-2,8 crvr. V 6 ra 8 06cyx-
AaBrrIExcE Ecrorrurr(oB orMsqeEa ar{Tr(Buocrb, uoAo6EaE ua6rro4anmeftcfr. y u.frx 10-15
JIeT EaBaA.

THE OBSERVATIONS OF VARIABLE EXTRAGALACTIC RADIO SOURCES
AT WAYELENGTHS 8 AND 13 MM WITH RT.22 OF CAO AND RT-14 OF RHUT,
by V.A. Efanou, I. G, Moiseeu, nf.,S. Nesterou, M. Tiwri anil, 5..(Irpo,- The re-
sults of observations of extragalactic radio sources 3C 84, 273, 279,345,'454,3, NRAO
150, OJ 287, and, BL Lac at 8.15 and 13.5 mm wavelengths are analysed. It is shown that
tho amplitude of outbursts at waves above satisfy the relation A 

-70.e in average. This
fact together with available from literature data give evidence that variations of extra-
galactic source emission are most intensive in wave range 1.35-2.8 sm. The activity
like that observed 10-15 yeats before is pointecl out in'6 out of 8 sources.

.Tlccre[oaaur[fi lrepeMenrrocrtr BEerailanrtrqecfiux paAzotrcrorrrtrr(oB Ha
BoJrHax 2,8 a 4,5 oM [t] B reqenEe t0 rrer tromaaaJru, qro aMururyAa Baptraquft
rrJIoTHOCTeft trOTOnOB rra BOJTHe 2r8 CW, fiaft rrpaBUJIO, trpeBhrrtraer aMnJrr(TyAy
Ha 4r5 cM u B cpeAHeM yAoBJrerBop.Eer coorEortreutrro A - ?,"-0,a. OAua(o flil.s
uepeuenuoft cocraBJrfiroqefr zanyuoutrff rra BoJrrrax 1,3,5 u 3,3 um aro coorEo-
ItreHtre EapyuaeTcfi: trBMoEerrtrfl 6onee trEreEctrBr{br ra 13,5 MM, qeM ua 3,3 urrl
[2]. Eru [Ba {arra Morr(Eo o6raouzm, eoirtr rrpeAtroJro)ntrrb, nro otrexrp aM-
trJrrrryAhr repeueuuofi oooraBJr.Eroqeft trMeer Mar(cuMyM B uurepBaJre 1,35-
2,8 clt, T. e. ucroqEtrIttr BclrJrecr(oB Ha MuJrJrtrMorpoBbrx BoJrr{ax orrruqecfitr rou-
xu., SAecb trpegcraBJrerrrr'peByJrbrarrr rrapaJrJreJrbubrx Ea6firoleuuft 8 sseraran-
Tr4.recnux pa4noucroxruunoB, BnrtroJrrreErrbrx B 1978-1981 m. rra BoJrEax
t3,5 n 8rt5 rvrrvr rptr troMoqu 22-u paAtroreirecnotra }tprrMcftoft acrpo{narue-
cxoft o6cepBaropuu (ItAO) AH CCCP u 74-*r pa4roreJrocxoua Pa4zora6opa-
ropuu Xenrcuuncnoro yEuBepcurera rexrroJroruu (PXyT) (@rulran4ra).
3rz 4aunrre raror(e cBrlAereJrborByror .o roM, qro B trETepBaJIe AJrtrE BoJIIT
13,5-8,15 MM o6racrtr BotrJrecroB BrreraJranrrlqecntrx paAuotrcroqurr(oB, tro-
BuArrMoMy, uMeroT He6orbmyro ollrEqecfiyro roJrqy.

IIpu Ha6rroAeuusx s PXYT Ea BoJIEs 8,15 rrrrvr trpuMerrnJrofi rtrtrpofiotroiroc-
nrrft uogynxr{r{ounbrft pa4troMerp c rryBcrBzreJrbrocrbro 0,09 }t trpu rroorosu-
Eoft BpeMeIItr BbrxoAa paArroMerpa t : t, c. Yrflosoe paBperrreEtre aEreEHbr
cocraBJrfiJro 2'14. YIavrepeEtrfi s ItAO na 13,5 MM trpoBoAuJrrrcb trptr rroMoqrl
MOAyJIST{r(OuHOIO paAEoMerpa O MaBepoM Ea Bxo[e c qyBcTBuTeJrbHocTbro
0,08 It [pr[ T : I c, a lla 8,15 MM uctroJrbBoBaJrc.E rtrupofiorroJrocrrbrft MoAy-
JrfirlEorrHbrft paAuoMerp c troJrocoft trpotrycftarrEfi onoJro 1 IIq I[ qyBcTBuTerb-
rrocrblo or(oJlo 0,2 It. Paarvreprr rJraBrroro Jretrecrfta AEarpaMMbI HatrpaBJreEEo-
cru aEreuabr6btfiu 2',55 lta 13,5 uru t l',65 na 8,15 MM tro ypoBrrro troJroBurr-
uoft ruorquocru. Eonee nogpo6anro oBe[errtrE 06 zotrorrbBoBaBrtreficfi atrtrapary-
pe Aarrbr n [3].

Aureusas reMueparypa or ucroqrrunoB s ItAO trBMepfiJracb rrJru cxarru-
poBarlueM (upoxoxt4enzervr ArlarpaMMbr HatrpaBJreEr{ocTu aErerrrrbr rrepeB

lrcrorrrrrrn), frlrfr"B perr(trMe Har(orrJreHtrfi crrruaJra (oo - on) l2l. Hanegenze na
clra6rro o6rexrrr rrpu HanolrJreHztr curuaJra or rrr(x r(ourpoJrtrpoBaJrocb tro pe-
SyJIBTaTaM CXaEtrpOBarrU.r 6.rnano pactroJrorfteHrrbrx cuJrBrrBrx paAr4otrcToqEu-
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HoB. BoJrbrxafl qacrr, r,raMepenr4fi B PXVT 6rrra nunoJrHel{a MeroAoM rr.flru
Toqex. B arolr cryqae cl4rlraJr or I{croqHI{Ha raaMep.Eerc.fl Irpr4 HaBeAeIrI4r4 Ha
paCqeTHbIe I(OOpAI{}IaTbI I{ IIa qeTLIpe ToqItI4 Co CJIeIHa OTfiIIsHbIMU ItOOpAIIHa-
TaMr4. SareM atrtrpoKcrrMar{uefi floilyqeHHbrx rr.f,rtrr raauepenrafi 4nyruepuoft rayc-
coBoft xpunofi otrpeAeJrrrJrl4cb aureurra.fl rearrreparypa or ucrosHuna r,r ero
troJIO)fieHI,Ie,

Ilepecver aHTeHHr,rx reMrreparyp B rrJrorrrocrr{ rroror(oB ocytr{ecrBJrflJrc.g
c yqeroM peByJrrraros Ha6rroAeuraft crangaprHbrx ucroqur4r{oB: IOnrarepa (upu-
H.flrbre flpr(ocrHbre reMrreparypu 138 u 156 It IIa BoJrHax 13,5 u 8,15 ulr coor-
BercrBeHuo), DR 2t (nroruocru rroror(oB 79,5 u 18 flu) u 3C 274 (27,5 tr
14,3 fl,n). Vqer uornoqeHr,r.fl n aruoc$epe 3elrnra s HAO trpolraBoAr.rJrc.fi rro
MereorrapaMerpaM, trep[oA],rqecRr{ I{BMepflBlrrr4r\{c.fl B xoAe na6.nro[enraft t1l.
B PXyT trorJrorqeHze orcJre)fiI4BaJrocE, no co6crneuHoMy r4aryqenraro aruoc$e-
pbr, noropoe r4aMepflJrocb Ha cacrore 12 IIq rpr,r fioMorqr,r orgeJrbnoro pagrro-
Merpa. TIamepennr,re rrJrorHocrr{ rroroxoB gna B paguorrcrosur4roB, ycpeAueHHbre
Iro HeAeJrbHbrM zHTepBaJraM BpeMeHrr, [oI(aSaHbI Ha pucyHl{e B SaBI4Cr4MoCTIr
or BpeMeur{. ,I{ouonurareJrbHo }ra pr4cyuxe }raHeceubr peayrrr,Tarbr ua6rrcgeuufi
Ira BoJrHe 8,96 uu t4]. Ha pucyHr(e BI4AHo, qro peayilbrarrr na6rroAeuzfi na
paalr4qHbrx rrHcrpyMenTax, Iro na o4I-rofi r.r rofi xe [Jrr.rHe BoJrHbr xopouo cor-
Jracyrorc.fl Melr{Ay co1oir. Itasecrseuno rroBeAeHr{e Bcex paAr{oucroqHr{r(oB
B paccMarpuBaelrrritrrepuo[uaB,15uu 6r,r.rro uo,qo6urru troBe[eHr{rcua 13,5 uu.

Ars yno6crBa 14 coxpaqelrutr Barructt s [arrHer?ureM o6oeuasr4]vr qepea
A(13) n A(B) alrnJrrdrygbr I4BMeHeHrr.tr unoruocrefi rroronoB na 13,5 u B,{5 uu
rr flpuMeM cnerTpaJrr,Hr,rfi rnnAexc nepeueHnofi cocraanarouleft

I o, : lg lA (13)lA (B)] ls (13,5/8,15).

,(rr,rry BoJrHr,r 6ygeu yHaBbrBarb 6ea gpo6uofi sacrr4. B ra6nraqe trepequcreHbr
rrapaMerpr,I BcrrJrec(oB? Baperr4crprlpoBaHnbrx B r4BiryqeHr4u na6rrogaBlrrl{xc.fl
o6tenron, HaBBaHrr.s Koropbrx Aarrbr B nepBoM cro.n6qe. Bo nroporrr crol6qe
yr(aBaHbr MoMeHrrr Mar(cr.rMyMa rroror(a, a B rpex nocJre[yrcqux -,4 (13),
A (B) u on coorBercrBeHHo.

tr{cro'rHr,IH MoMeHT MaHcrrMylra A(8), gtt

3C 84

NRAO 150
oJ 287

3C273

3C 279
3C 345

BL Lac

3C 454.3

7978,4
1981,6

4978,0
1978,3
1979,0
1980, 2
7979,7
7987,7
1980, 5
LgBl,7
1981,8
1979,7
1981,6
1980,0
1 980,4
1980, 3
tg8l ,7

8,5
20
8,3

?

?

?

?

?
4
7

14,5
7r0
?
8,2
4

>7
4,8
7r0

5,0
23
7r7

?

?

?
4
4

)-B
t0
t2
4r0
J

6,0
2

11
2,5

1'0

-0,30,2
?
?

?
?

?

^(0,6
-0,70,4

1,0
?

0'6
7,2

>-0,9'
1,3

-0, tr

Paccuorpzu rroBe,qeHr{e Ha}r{Aoro paAr4or.rcroqHraxa tro[po6uee c rrctroJrr,3o-
3aHtreM [auHbrx pucynra ra ra6nlrqr,r.

faaaxruxa 3C 84. B rza.rryveuza 3C 84 na6;rro4a.nracb ABa BcnJrecxa c Maxcr4-
MyMaMtr B MoMeurbr 7978,4 n 198'1.,6. B uepaoM r.ra Hrrx rraMeuerrr{e trorora
6rr.no 6d.nrrur4M Ha 13 uu, rreM Ha 8 urr, a Bo BropoM coorHomeur4e aMnJrrrry[,
6rruo o6parlrlrM. B xoAe Broporo BcrrJrecxa lrJrorHocrr, trorona yBerrzqt4racl
rrpzMepuo na 20 flu ua o6erax BoJrHax, r. e. trprdMepno n 1,5 paaa sa 2 roga.
Anaroru quoe BHagr4TeJrblroe yBerr4rreur4e MotrIuocrr4 r4BryqeHr,r.fl aroro o6b-
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fI uoruocrra rrorol{oB neperrerrrbix paAr.rorrcroqtrrr(oB B 3aBI,IcIrrIocrI{ or BpeMeEIt

a : 13,5 MM, 6 : 8,15 lrlr. Cserrr,rM[ HpyE{Harrrr HaHeceHbr pcayrbrarbl lrartepeulrfi n I{AO, TeMHbIMrr -
uaMepeHtrfl E P)(tr/T, fipocrur{arrff - AarrHbrc ria BorHe 8,06 nrrr [1r]. Dcprr,xartrrbr]Ilr orpeal(aMu o6oaua-
qeHbr cpeAHer{BaEpar}IrtHbre ourrr6itlt ualtepeur'rit. TaM, rAe oirrr rle r{aireccirrt, outll6ttrl cpaBIruMbI c pa3-

MepaMu 3r'raqHa

exra Ha6JrroAaJrocb B Ilrrrportor\,r AIlaraBoIIe AIII{H BoJIIT s 1960 - 1968 rr. [1, 5] .

NRAO 150. tr4cro.rHvx He r{Nreer oilrusecxoro oro}r{AecrBJreHtr{.rr, B pacc*rat-
prrBaexrbrii ileprto4 rrJrorrrocrb rroroxa or rrero yNrerlblrraJlacb. Ilpu arot\r Ha
BoJrHe B uu yuer-rr,ureHr4e 6r,r.no 66;rr,ur,ri\r, qelr rra 13 rIM. Becnoft 1978 r. s ero
r.rBryqerrr.rr{ Ha6rioAaJrocr, BosMyrqerrr{e, Ro Bperr.E Koroporo rroroK na 13 lru
aoSpoc, a rra 8 xIr{ yrreHbrtrr4Jrcfl.

OJ 287, o6lleItr rr4na BL Lac. B paccllarplrBaerrblii reprro4 B r{BryqeHua
r4cToqHr{Ha rrpor4SorrrJro uo xpafiuefi Mepe 6 BclJrecr(oB, caN{brii r,lHreHcI,rBHr,rft rr3
noropbrx saperr4crpr,rpoBar{ B rraqaIle 1981 r. 'Io.rrrr,re napaMerpbr BcrJrecr(oB
r{eBo3N{o}I(r.ro olpeAeJrr4Tr, tro l,m{erorqr4Nrc.fl AarIrrblr{ r{3-3a lreAocTaToqHo sac-
'r'r,rx na6rtogenrft na o6eux BoJrHax.

Hnasap 3C 273. IIoc.ue [ocrr4]nerrr,r.fl r{r{Hlr}raJrr;rrofi rrorqEocr[ r.IBryqeHufl
B nonrle 7979 - HaqaJre 1980 r. aror o6r,enr crarr BHoBE, yBeJrrrtlr{Barb cBoro
r.rHreHcr4BHoCTr, r4 Ha B, u ua 13 MM, [puqe]4 Ha 8 MM Bospa0rarlrre HaqaJlocb
parrr,me [prrMeplro sa 7-2 Mec.Eqa. B cepeAlrlre 1980 r. DoBI]acraHIde rloroHa,
no Kpaittreft r{epe }ra 13 uu, [pexparr{JTocE,, a B t98t r. BoBo6EoBr4JIocs. Vse-
Jrr{qer{r4e lroror(a n uepnoft rroJroBr{rre t9B0 r. 6r,uro 6oree rrrrrelrclrBrrbll\{ Ha BoJr-
ue B nM, a s 1981 r. Bbrrlorrufirbcb coorEorrreHl4e A (13)>,4 (B). Orlrer:uu,
.rro B aroM r(Baaape uo,qo6nr,rft rro Morqrroorrr BorrJreon rrpouaoueil r 1965 r .
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On 6un BapertrcrprrpoBarr B uarepBa-
Jre Boirrr or 3 MM \o 4 cM u 6rrn HaJro-
E(eH Ha 6Onee MeAJTeHEOe BOSpaCTaIr4e
troroKa, HaqaBrrreec.E B 1963 r. [5] .

I(naaap 3C 279. flonegenue paAuo-
uBJryqeHr4fi aToro o6beRra oqeEb troxo-
,fie Ha rroBeAerrue u3ryqeHufl 3C 273:
rrocJre MuEr{Myr[a troroHa B 1980 r. Ea-
qarocb ero yBerzqeHtre, flpIIqeM Ha
BorrEe 13 uu oEo 6buro 6onee rnreu-
cuBHr,rM. Bonrmoe cxoAcTBo B [oBeAe-
HZlr DTrrX I(BaBapOB OTMeqarocb I1I B
[5]: BcIIJrecHu B o6orx o66enrax B
1965 r. Hacarr.rcb roqru oAlroBpeMerr-
HO.

I(naaap 3C 345. Hexoropoe yBeJru-
qeEue rrJrorHocrrr noror(a y aroro o6r-

' er(Ta, 6o.nee uRreEcr{BHoe Ha BoJrlro
I 8 uu, npor4aorrrJro B EaqaJre 1979 r.
, Boree uoqnrrfi BcrrJrecn rrpouaorneJl
i s t9B1 r. c Mar(crrMyMoM B MoMeE"

1981,6. B uocnegneM BcrlJrecxe,4 (13)>
>,4 (8).

BL Lac flocre treprroga orHocr{-
TeJrbHo cuoHoftgoro cocroflHl{.g
c 1977 - 1979 rr. B uailysenrau BLLac
trpor{8oruJrr4 ABa BCnJreCHa C MaI(CtrMy-
MaMr{ B MoMeurbr 1980,0 u 1980,4.
B nepnon co6brrztr A (13) ) .a (B), a
BO BrOpOMMoMeHr MaI(Cr{MyMara 13 uu,
BrrArrMo, ne 6r,r.n orcJrerfierl. flepuo4
crorofiuoro cocro.flrrn.E BL Lac uo
AaHHr,rM [1] nacryuun s 1973 r. Boe-
Molr{Eo, s t9B0 r. aror o6texr ncry-
rrr{Jr B Hosrrfi treprroA Bbrconoft afiTraB-
Hocru, uogo6urrfi reprlo4y s 1968-

1972 n., HorAa qr4cfio BctrJIecI(oB Eocrura;lo 4,5 r rol [t].
I(nasap 3C 454.3. B ero rBryrlenlrr4 saperrrcrprrpoBarrbr ABa BctrJIecKa

c uancrauymaMtr B 1980 z tg8t rr. B uepnolr BcrrJrecxe lrrrreucuBrocrb 6bura
6om,me lra 13 MM, qeM ra 8 ult, a Bo' BropoM rrao6opor. B 1966 r. y aroro
O6terra 6rrr oTMeqeH uoqurrft BCuJIecH, cparunltrrft c na6nlogaBlrltrMc.ff
n 1981 r. [1, 5].

,(o6anult K cKaBaHEoMy, qro B uaJryqeurrn 3C 84 a Ol 287 B Mapre 19Bl r.
Ha BoJrHe B uu uo AarrIrbIM PXyT z I(AO flpoucxoll,IJru 6rrctpr,re Baptraqur4 sa
BpeM.E uopagra 10 cyt. O4uaxo 6ucrpue Ko;re6alru.E He paccMarpr{Barorcff
s eroft pa6ore.

Tanulr o6paBoM, r,IcxoA.fl r4B [aH]rblx :ra6nlrqr,r ra o6cyx4eul{.8, rlpoBeAe:rluo-
ro Br,Irre, cJreAyer, sro s 10 BcrrJlecHax, orMeqeHHblx y 8 o6texros s 1978 -
1981 rr. rra BoJrHax 13 ll B MM, aMrrrrrrry[a rraMeHenrafi s cpegrreM 6rrra srrme Ha

13 ult, qeM Ha B ulr. Cpegnrafi cuex:rpa.nr,sr,rft rlIH[eKc AJr.E srlrx BcrIJrecI(oB
dn:014. B to rxe BpeM.E B rlHTepBaJre IJIrIH nor.u2,8-4,5 cltuo AaHHrIMEJTS
44 :alirroq:r,uxoB a?x : -0,4 [1]. Taroe paailucue BaBrrcr{Mocrrr aMrrJlrrryflbr Ko-
.re6auuft oT AJTTTEEI BoJrHr,I B caHrrrMeTpoBoM Ir MIIJIJII4MeTpoBoM AualaBoHax
AJIr4Ir BoJIH MolrtHo o6t.acnntl reM' rrro uau6onee rrHTeHcrrBHr,Ie fioJle6atrufl
B paAr{or{SJryqeHr4r4BHeraJrar(rr4secKr4x pa[uor4crocHl{HoB trpoIrcxoA.ET B I4HTep-
BaJre BoJrH 1,35-2rB cM. SaMerI,rM, qro y He1oropbrx ucrosEu1oB Ha6Jllo[aror-
c.fl BcnJlec1rr c Mar(cr{MaJlr,Hoft rdrrreHor{Brrocrt,Io Ha rracrorax Meubrne 1 flq
(1, : 30 cu) [6] . Tana.s $oprlra crer(rpa uepelrennofi cocraBJr.flIou,eft uanyveuua,
rro-Br{ArzMoMy, Mo}Her 6r,rrt o6ycloBJreHa xax Soplrofi aHeprerr{qecxoro crrel(T-
pa r4Brysamqux qacruq [5], tax u reoMerpldefi ucrosHuxa [7].
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. O6paqaer na ce6.a sHI{MaIrue
paAuoucTorIHIIHoB aHTI4BIIOCTT,

r{HrepBaJrbr BpeMelrtr 10-16

fiexa6pr t98l r.

rax?fie ror {anr, uro y 6 ua 8 paccuorpeHublx
r] rofi rrJrrr rlHoft {opue rloBroplrJracb qepeB
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C [{UBIII0TI4 qEC ft A fI 3 A.TME IIFIO-II E PE \{E {t II.A.fl 3BE 3 X 4. CI Cyg.
AI{AJIM3 HP?IBOTT EJIECT(A

T. C. Eenlnrtra

flpeqctan.reunr pe3yrrsrarhl {oroarremrprrqe3(rrx UBV-na6nrc,1esni'r CI Cyg, nnuon-
EerrEhrxn Itpn,ncnot acrporfranvecnoft o6cepna:ropwrt 1977-1981 rr. flcc:rpoeua nptrBar
6,rscra oroi uepeneunor:i 4ne trepr{oAa c 1965 r. nc 1931 r. I4a anarn;a nptrnott 6,recna
crregyer: 1,) go 1971, r. 6;recn nepe.ueenoft BEe MIIrrrr.\ry.\rr (cu. prrc. 2) ucrr,rrnna;r ue6ons-
rune Hone6as[E; 2) aaMerehlii BKJTaA B cyrruirprroc r{3Jryqenr,re crrcreMbl, rIo-BI{AI4MoMy,

BHocrrr raaoB&fi cocraBJralorqls. tr{a.lrenentre noirfrrryprqnn oroi'r cocraBirfiIorqeft u o6yc-
JIoBr{Jro trogBJIeEI4e ygl(nx MI{En.\fyMoB trocJre 1975 t. rJrIScro rtrilllokrrr, cyqgcrBcBaBttrtrr

.qo 1971 r.
THE SYMBIOTIC ECLIPSE-BINARY STAR CI CYG. A LIGHT-CURVE ANA-

LYSIS, by 7. S. Belyakina.- The resuls of CI Cyg photoelectric UB7-rbservations ob-
tirined at tho Crimean astrophysic:rl observatory in 1977-1931 are lisLed. A light curve
of this variable for the period 1965--1981 is shorvn.

From the light curve anllysis oi CI Cyg oomo as follorvs: {. The blightness of the
variable outside the minimrm (sea fig. 2) hrd a smrll fluctu:rlions b;[ore 1971. 2. Appa-
rently, the gas component introduces a nrticerble ccniribrLion in th: surnnrry radia -
tion of the system, It rvas the chlnge of tho crmprn:nt crnfigrrrtion tirrb crurel thc
alpearence of the sharp minimr after 1975 insterd of rvirle ones cxisbe-l brlorc 1971.

CI Cyg - oArra r(B rran6oJree rraBecrrrrrrx cr{M6rrorrrqecnrdx BBeBA. ilo cuexr-
paJrbrrbrM xapaKrepEcrzRaM orra 6Jrr43r{a Z Arrd, IIpororrl[y 3roft rpyllrlbl
3 Be3A.

B ltpnncxoft acrpofusrrqecnoft o6cepnaropuw c 4.973 r. npoBoArlrc.tl pe-
rvJIfipHbre So:rouerpauecfir.re rr c[eKTpaJrr,Hr,re r,rccJreAoBalrlrg aroft rrepeMeHIrofr.
Aua,iure Ha6rro4eHtrft, nsrno.rueHl{brx Har'II,r u I975-1.97 6 rr., uomaaarr cJreAylo-
rqee: 1) Bualrr4rerrbrroe yBefllrileHrre 6rrecna CI Cyg s 1975 r. o6yc;roereuo
Bclbrrrrxoft ropflqero RoMrroHeHTa; 2) rry6onl,rft rlLrELrMylI B rorf ]fte roAy 6brJI

llesyJrr,raToM sarMeHr.rfi ropfiqero Koil{[oHerrra xoJIoAIrbrM. TaHrr,r o6pasoM
6rrno ycranoBJrerro, .rro CI Cyg an;rxercg [BofiHoit BarNleHHo-Irepex,IeHlroft cn-
crelrofr, cocro.Eqefi rrB xoJro,qHoro rlrraHra M4--6 u ropflrleft sBeBAI;I MaJrblx pa3-
MepoB c rer{[eparypofr. Tc: 10; K, oxpyntenH|lx rasoBoft o6o"rrosHoft l1 , 2l .

lloc;re 1976 r. {oroarexrpl4qecnl4e I4 clenrpa,rrE,HLIe Ha6[IoAeHIrs. 6wnw.
rrpoAoJrHerrsr. B ta6n. t upe4crau"rrerrbr pesy,rrbrarr,Mrr4x Ha6rlo.feHIIfi, osr[ol-
Heurrrrx n 7977-1981 rr. I{ upl{BeAe}rfrbrx n cllcreMo UBV. IJreeroBafi rrn-
cTpyMerITaJIErIa.fr ctrcreMa Merlr4cRosoro 64-cN[ reJrecKo[a c a;renrpo'SJtoMeT-
por{, Ha HoropoM BbllrorrlreHbrl ua6rrolennn, 6.unaKa clrcreMe UBV l2l. O4uano
IIpr4 cpaBrreEr^E flofiyqellrrbrx Berrr4qaE 7 lr uonaaarerleft qeera (B - V) n
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I ,03
1.,01
7,04
t', oB
1',17
L,27
1,29

,*i,
0, 93
0, 93
0, 94
0 ,89
0,95
0, gg

0,93
0,94
0, 87
0, 87
0, 89
0'BB
0,94
0, 97
0, 98
0, 98
0, 97
0, 97
0, 96
0, 98
1'06
1,oo
l,otn
0, gg
1,05
7,13
1, tg
L, tg
l, L8
1,25

-d,
-0,
-0,
-0,
-0,
-0,
-0,
-0,
-0,
-0,
-0,
-0,
-0,
-0,

fim51,
tci, sg
10, 51
10,53
t0,52
10,58
10,57
10, 6t
10, 66
10,68
10,68
10,74
L0,76
10 ,81
10, B0
10, B0
10,80
70,79
10, 79
10 ,80
L0,77
10,82
L0,77
10,77
10,7 4
L0,75
L0,75
L0,84
t0,84
10, 85
10,84
L0,82
10 ,81
L0,75
L0,72
10,70
10, 69
10,74
10,62
10,62
10,78
10, 95
10,97
11 ,08
ll,12
'l'1,05
11,00
11.,1.1
11,09
7l,t,L
lL,0g
17,L1.
71.,r1
Ll,,71.
ll,1.o
11,06
11,05
11,04
77,02
10,96
10, 96
10,94
10, 99
10,91
10, 90

1,I

2
2
2
t
2z
l,
2
2
,1,

,.

1.

L

2
I

L0,42
L0,42
10,41
10,40
10,4L
10,45
L0,44
1,0,40
10,36
10,36
10, 36
10,34
10,39
1,0,44
r0,67
to,7 7

11,3
ll'07
9,97
9,96
g,g4
g, 95
{0,01
1o'01
9,88
9,89
9, 89
9,93
9,96
10, 00
70,72
10,03
10,07
10,07
LO,T7
I0,24
r0,29
10,27
10,20
10,12
10, t6
10,33
10,23
10,52
10, 53
10, 50
10,54
10,52

-0, t
-0,77
-0r'l'4
-0,27

I
4,

l
,t

L

2
I,
I
1,

I
t
!

2
2
2,
2
I
2
2
2
2
2
2
T

2
2
2
2
I
2
2
L

I
2
2
t
t
1

t
2
2
I

lmzl
l',20
,1,r24

1,,L9
1,23
7,27
l,Lg
4., 17
t,16
l,'1.6
,1,,,1,5

l,16
7,13
1,70
L, t3
'1',1'4
7,72
1,15
1,1.4
t,16
l,L6
'l'r12
1",1'4
1,72
1,, 13
l,16
l,'1,4
1. ,09
l',7'l'
t,08
7,10
7,L0
4.,t4
t,74
l,l7
1',16

rj+
1. ,1.4
t,L2
1.,1.5
7,20
7,20
1,,49
7,41
7,41.
1,45
7,44
1,40
1,40
1,40
7,42
1,,42
t,39

1,44
7,43
1,,43
1,38
I,4I
L,47
t,45
1,41
7,43
1,39

-0ml
-d,l
-0,
-0, 1

-0,1
-0,17
-0, I
-0,
-0,
-0,
-0,
-0,
-0,
-0,
-0,
-0,
-0,27
-0,23
-0,28
-0,
-0,
-0,27
-0,
-0,
-0,
-0,27
-0
-0,31
-0;
-0,31
-0,
-(,),--0,
-0,

-0, t8
-0,
-0,21
-0, t
-0,'1,7
-0, I
-0,07+0,
+0,
+0,1
+0,
+0,
-0,+0,04

7:
2
I
2
2,
2
2
2
2
2
I
2

2

-0,
-0,03+0,1

-0,0,

2
2

2
2
2
,l:

2
3

tI
2
a

J

J
J
2
2
2
2
2
Ij

2
2
2
2
2
a)

2
2
2
2
2
2
2
2
2
J

2
J
tl

2,lt
2

2

c
D

-0,01
-0, 01

-0,04
-0,
-0,01
-0,
-0,
-0,



Ta 6 n ra qa 1 (orcorr.tnuue)

(B-v) u-B)l* v l''-'' (U _B)

445,489
453,389
454,334
456,373
460,336
472,322
481,296
483 ,305
484,385
489, 299
574,260
521,231
523,233
525,238
530, 205
533,225
539,227
570,770
575,149

10,84
lo,7 I
70,72
70,70
10,74
10,73
10,74
10,77
70,70
10, 68
10,72
70,75
70,76
10,75
10,83
10,82
10,84
t0,77
10,73

,1,,47

7,22
7,2!
7,73
7,13
1 ,08
1,79
1,09
l,12
7,74
!,72
l,t4
l,Lz
1,14
I ,09
1 ,06
I ,08
I, t8

751,428
752,428
757 ,435
760,412
762,414
765,447
789,385
799,423
806, 352
813 ,326
819,354
836, 280
849, 269
870, 230
873,281
877 ,246
898,214
902,208

70,73
'l'0,73
10, 68
70,74
10 ,71
,10,74

70,74
70,72
10,69
L0 ,71
10,74
10, 73
1o'68
10,73
10, 76
10,79
{0, 89
10,86

t,25
1 ,30
1,30
1 ,36
l,2g
1,31
,1,,29

1 ,30
1,30
1,25
1,27
1,23
r,3t
l,2B
7,27
1,24
1,20
7,25

l-0, ro
l-0,08
l-0.02
l-0. rs
l-0, os
l-0.4.3
l-0. ro
l-o, oz
l-0,09
-0,07
-0,72
-0, 13

-0, tsl
-0,111
-0 . 111

-0,121
-0,131
-0,211
-0,241
-0.221
-o',2+l
-0,211
-0,201
-0, lel
-0,211
-0,2'l,l
-0, 231

-0, 191

-0,161
-0, 151

I

I

I
J

2
J
J
2
2
2
2
4

2
2
2
2
2
2
2
t

-0, 11

-0,1
-0, I
-0,.-0,

-0,

2
2
2
t:,
2
2
2
2
2
2
2
2
J

2
2,
2

g - B) CI Cyg c onpeAeJlentr.EMtr Apyrux uccJreAoBarerefi soar4olr{rrbr rrexo-
TOpI,Ie paCXO)fiAeEuttvl}3a E0EAOHTI4sHOCTtr trCtrOJIbSOBaHHbIx I{IICTpyMeHTanb-
Hbrx qBeroBbrx cr{creM rr r(HTerrcllBnoro nraueftqaroro aMr{ccr{orrnoro ctrexTpa
uccrreAyeMoft aneagrr.

Cue4yet yrroMflrryrr,, qro AaI{HbIe ra6.rr. I sacrz.rEo ony6nr,rxonaHhr B BrrAe
npr{Bbrx 6tecna B ?fieJrrbrx Jryqax r{ HprrBbrx rrBMeueHrrfirroxaaareJreft qnera [3] .

- -Ha p:uc. 7 rpeAcraBJreHa KprrBafl 6.recHa CI Cyg AJr.ff repr{oAa 1965-
1981 rr., fiocrpoeHrra.E Ha ocrroBe {ororpa{uuecnrx ra6nrogeuufi l4l
ra {oroanenrprlqecnux BeJrrrqr{E B, onpe4eneHubrx n Ftpuuy. }tax nra4rau, a
1.971,r. xapaxrep none6anufi 6necra uepeuenuofi peano zaMeurrc.fl. Ecrfi
ao 7971r. fipr{By_ro 6necxa Mo}r(Ho raao6paararr B BrrAe rroJrocbr, mupuuoft ne
rlpeBr,rurarcqefi. l*, ro rrocJre 7977 r. aMrrJrr,rryAa none6anufi 4ocrrai;ra 3* rt
rro.EBrrJrr{cb ysr{r{e MrrHuMyMr,r. Kpuoaa 6necxa CI Cyg c 1890 r. uo tg65 r.
14-61 trpanruqecnrd rara.rr Ere, KaH u u 1965-1971 rr. (clr. puc. 1), aa zcxrro-
qeHueM geyx ne6o.rrblrlrrx Bcrrbrmex 1911 u 7937 r. Vr.mru [7] noxaaan; qro ara
RprrBag trepuoAr4qecfia.fl z ee cBeToBBre aJreMeETr,r TaKoBbr:

min : l.D. 2411902 + 855d,258.
Ha puc. 2, az4rov, ua [6] , [peAcraBJrerra cBoArra.E Kpr{Bas 6necra CI Cyg,

ocHoBarrrrafl ra {ororpa$uuecnux na6nrogenrasx lg76-1967 rr. 3ra npunar
rrMeer BHaqr4reJrbrryro Arrctrepclizrc (Lm = 0*,6) ra mupoxuft rer.ny6oxrfi ull-
ErrMyM (Ln't.= 0-,5). r{ro lxe .rrBJr.aerc.E upuuznoft raxoft guctepcuu? Ha
pnc. 3 uao6pamenbr Kouryp_ erofi rpranofi. a nnguauAyaJrbubre snauenza {o-
rorpa{zuecfiux Beilusrn [4] CI CIB u rerreHr,re rpex ilepuogon. I(ax nra4rlr,
ua6rrogerur 1963-1970 rr. He paqrroJrararorcff paBuoMeprro tro KoHrypy
cno4uoft Hpqqgfi. Bo,nee roro, B 1967-1970 rr., Hetrocpe[crBeuHo rrepe,q
ncurrmxofi l97l r,,6recx uepelrenuofi yrraJr r4 ocraBaJrc,E TaHoBr,rM B Tesegtre
Bcero [epl4oAa. OrcloAa cJreAyer, sro cyMMapHarr .rrpnocTr, cr,rcreMbr Herrocro.rrH-
rra Bo BpeMeHu, u [pr{qrrHoft rolry, no-Br4[rrMoMy? .flBJr.Eercfi rrepeMeEEocrb.
HoMrroHeHron. He4anuo o6uapymeno, qro npacurrft l{oMtroHerrr MeH.aer 6tecH
c Mar(crrMaJrr,uoft aunnzry4oft n uuSpanpacuofi o6lacrn IB] . 3ro o6yc.uoerurnaeT
xone6asus {ororpa{rauecr(r4x BeJrr{sr4g CI Cyg B rrpeAeJrax EecxoJrbr(ux [e-
c.Erbrx. Ognaxo s 1967-1970 rr., tro-BuAr{MoMy, yrraJra flpr(ocrb ropflqero.
r(oMtrolreHTa lr 6lecH crrcreMbr 6nu o6ycnoBJreH ToJrblto xoJroAHbrM rr4raEToM..
floorouy orcyrcrByer rroHrr)fienl{e 6necxa B Mr{rrrrMyMe, roroplrfi, HaH r{BBecr-
IIO, COOTBeTCTByeT SaTMeHr{rO ropflqero ItOMtrOr{eETa xoJroAH},rM.
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tr{rax, ypoBeub spr(ocrrl crrcreMr,r ao t97t r,
MeHrJrcE co BpeMeHeM. 3ro z o6r.scn.ser 6o;rn-
rrryro Ar{ctrepcuxl cBoAuofi xpunoft na puc.'2,
locnoJrbr(y Tar(a.s HprrBa.s [oilyqaerc.fl cBeAe-
sraelr sa6rto[euufi HecroJrr,nr4x rreprroAoB BMe-
,cre, Ha a:rot rfanr o6parzn BrrrrMaHue u IIy-
quncnac [9].

FIa gnyqrernoft Ar{arpaMMe (B - V) -
- (U - B) pvc. 4 rraHeceur,r Bce oilpeAeJrer-
Hr,re HaMr4 rroxaaareJrr4 r{Bera r{B ra6n. t. flpu
BTOM yqTeHO Melr(SBeSAIrOe norJrotrIerrr4e, BeJrr4-
qr{Ha Roropoto A, : 7"?5 s 1,967 r. orpeAerre-
na JI. fI. Merun [10] u BareM ua 6onrrueu ua-
'TeprraJre rroArBepffi,qena Mnxo.rraeBcnr,rMr{ t1tI.

Itax nzgnnt, Bce rosnu, coorBercrByroqrre
rroxaaareJrflM rlBera CI Cyg B rrepr{oA c 1977
uo 1981 r., pacrroJrararorc.E n o6.nacru, xa-
panrepuoft Ens. cwv,6vrorr4qecfir,rx BBeBI. IIo me-
pe ocna6neurr.E trepeMeruoft roqxu cMeqarorc.s
BAoJrb orr.reseHHofi rroJrocbr HalpaBo lsHua. flo-
Jroca aTa orpaHr4rreHa ilfrIJfr.fl}.Iyt cyMMapHbrx rr3-
ayuenufi: cJreBa - llzu:zfl. rroxaaareJreft qoera
,IABAraBa (n" ) 106 cM-3, T":77000 It)
+M2 III tr ctrpaBa - a6colrorno qepnoe rero .:.T ctrplpt__ _a6conrorno qepnoereJro 

N
T o = '1.05 It + tttZ III t2]. Itar ru4urufnca coro- '\
ftyrruocrb troraBarereneft qnera 7977-798L n..eqe paB rroArBeplr(Aaer BaKoEoMeprrocrb,
ycrar{oBJleurryrc p;ls. cum6aoruqecxr4x BBesA
panee [121.

B aarlrenno-trepeMeHubrx BBeBAax 6olrruyro
uu{opmaqzro Mo}r{Eo troilyqrlrb ua ua6rro4euufi
sarMeulrft. Ha puc. 5 couoc'rasnerrbr MrrrrrrMyMr,r
rpraeoft 6.irecxa, na6nrogennbre rrocJre 7971 t.
Sororpa{uuectrz l4l u {o:roareHrpuqecxr B cr-
crelre B. Ogr.*r raa nrax (1973 r.) - acuuuer-
puuurrfi, ruzpoxraft rr Merree r.rry6oxuft. Ocrann-
Hr,re, a trrMeHHo 7975, 7977 -lg7\ v. 1980 rr.,-
6oree yaHue v tro [po4oJr]nr4TeJrr,HocTr,r 6nraaxra
Ipyr Apyry. I( coxarentrro, MtrEutnyv. lg77 -
- 1978 rr: trornooirro na6nro4am ue yAaJrocb;
rocr(oJrbry CI Cyg ArE ItpBrMa aneaga aaxo-
.4sqa.E.

Ha puc.6 upe4cranneunr KpuBBre 6necra
r,rtrEtrMyMoB 1,975 u L980 rr. a.nyuax,Z, B, U,
nporrsBoJrBEo cMeqeEEbre tro Beprtraa.nrrofi ocu.
PaccuorpnM rrx BuuMareJrbrree.

I(pzrrre 6necna MuEtrMyMa 1975 r. B paa-
xbrx ryqax HecltoJrbao orJrzqarorcfi Apyr oT
npyra. .Blc.rz B ,noJrrbrx ilyrrax qerno BuAerr
BXOA B BarMerrEe u ecrb ocTaEOBHa 6necna n
MzrrtrMyMe, ro B yJrbTpa{rorerc BxoA B 3ar-
Menue ne raxoft gsurlft u ocranoBl(tr B Mlt-
rrEMyMe 6necra'trpafiTusecrtr Eer. Mranzuyu n
currrrx Jryqax uMeer rrporte)r(yrouuyro {oprvry

N

N
t\

=N\t\

t
a
T

I
.i

i
t

"bo

d
D

B
o

N

oO
E

&a
";€
8o

" ts

r. &.'Bo

%dooi
o&o
*s"

lg':
:s

N\

N.i
\\

N

S

N\l\
Fi
F;

od

Pwc. 1, I{pnraa 6lrecra CI Cyg,
rpa$r.ruecxnlrr ua6.rrro,qeuraru [4-l

rrocrpoerrflalr no t!oto-
rr rlororrerr rprr.rcCrrru s\ \
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Ptlc. 2. Cno4naa HplrBa.fi 6.lecxa
CI Cyg ua J6l, 

-rn.rrouarorqax

(!ororpa([lruecxrae na6rrogeur.rn
1916-1967 rr.
3gecr, xe BIIAHa Bcnbruga l gl7 r.

Puc. 3. ConocrasreHr.re cnoguort
rpr,rnor:i 6tecxa CI Cyg (pnc. 2l
r,r . HaoJtloAeHilil Tpex ilepfio[oB
I4)
J-1963-1965 rr.; z - t965-
1967 Ir., J - 1962-1970 rI.

4.f o

-wr8.
^m

o +/.0 B-v

Pne, 4. floloxrenue noxagarerei.r rlr:eta CI
Cyg 1977 -1981 

rr. ua gryqnernoli gLrarpaMMe
(B-v) - (u-B)
1 - Jtu]jrtfi rraBEorl rocJlctroBareJ]bHocrfr, 2 - fiIl-
HIIfI HAPACTAIOIuEIO TOHP CHCHI,I-g, 3 - JINEI'I4 IIO(A-
aarereii IIBera cyuMapHux usayuenurt [2]: nesaq -

ra3 he>/ 7Oo cM-s, ?c : 17000K) + M2 III;
rrpaBatr - abco,rrcrno qepHoe reJro fc -- 106K +
+ M2 III

Pllc. 5. Conocrarlesrze Hlrrrr,lx 6uecra CI Cyg B MzEuMyMax noc;re 197r. r..

u-8
-1,0

J - MrrHuMyM 1973 r., 2 - MrHrrMlnr 1975 r.,
Ao 1971 r., HpyrnHI{ - I,IHArrBrrAyarbHbIe orlenr(Ir
B {gGG r.
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3 - MuHt4MyM"1980 n., 4 - cpeAHnfi HpEBafI 6recHa
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Puc. 6. Itpzrne 6recra MuEEMyMa CI Cyg s 1975 r. (a)[z 1980 r. (6)

1 - V, 2 - B, s - U; nynr-ryrrKTDr EprlBbrx rrpor'IBBoJIBrlbIe

Me)fiAy paccMorpeuublMu Bbrme. Itpoue roro? Bce rpu r(prrBbre acuMMerpuqubr:
urncxo4xqas Beisr 6oree fipyras tro cpaBEeIrEro c BocxoAsrqeft. OtcroAa cle-
Ayer, qro K arrrwl Rpr,IBbrM 6necxa rreJlbafl trplrMeuurb roqrrbre MeroAbr pemg-
rrlrar paapa6oraunrr-e EJIff BarMeuuo-trepeMerrubrx BBeBA. O4naro gna npu6-
numennoft r(oJrurrecrBenrofi oqenftu Mbr pemuJrrr BoctroJlbaoBarbc.E cJreAyro-
qefi BaBucl,Iuoctrro,foupegetenuoftraHE(e[JIflsarMeullo-trepeMeHEBIxBseaU[13] :

k:(D-d)l(D+d),
rge k - orEomequo .paAI,IycoB l(oMtrorrenTo B, D - troJryrlpogoilrxutLnr,uocrl
oT BxOAa B BaTMeIIEe AO BbIxOAa uB llero Ir d - uo;ryrpoAoJI?ItIIreJIbIIOcrb
ocrauoBl(r{ 6necxa B MrrurrMyMe.

flpuuegena ara {opMyila roJlbao 4ln rpzrot 6necxa B }fieJIrBIx JIyIIax?
upuueu AJr.E HrrcxoAnrqeft (kr) t BocxoAffq,efi (kr) nerneft orgenruo. ,(.nr
1975 r. troilyqeuo: kt : 0,73; kz : 0,3. To rxe caMoe 6rrno upogeJlaro I[ [JIs
MtrEIrMyMa t9B0 r. H CoxarenztO, ue-aa trJloxoft ilorogbl nepaofr troJIOBuIIbI
rola BxoE B BarMeurre ra6nrogarz Hegocraroqro. floaroMy kt= 0,2 oupege-
Jrerro HerraAerfirro? k, : 0r3 BefizquEa yBepeEEaE. It arouy cJleAyer Ao6aBErb'
qro rra ynrtpa{zoue:rosofi xpunofi 6uecra B MurrrrMyMe BUEHa Arrotrepctr.fi
(L,U =.0"lZ), anaqute6ro flpeBbrmarcqafi ornu6nu Ea6ilroAentrfr. Bnrla nr
ocraEoBKa B MrrHtrMyMe, otrpeAeJIETb rpyAlro.

flrr narnnguocrl[ MbI CBeJItr s ta6;. 2 nenOtOprre xapa1TepugTtrItu MI{-
IruMyMoB L975 a 1980 rr. ,{ur qaetorblx xapar1repucrlllt Bs.srbl orAeJIbEbIe
otrpeAeJreHtrE, xapaRreplrhle IJrfi coBor(ynEocru oqeHolt B MlgnM-yMe. croAa
]ile AJr.s cpaBHeHtrE BItJIIoqeIIhI otrpegeJleEnble EaMu s 1966 r, UBV-seiltrqtrEbl
CI Cyg. Kax nuguu, B )fieJlrbrx u.cvrnurx ilyrlax CICyg 6rrla cna6ee n 1966 r.,
a B yJrbrpa{uonere-s 1980r.

Ta6rwqa2

Ios | @aaa v B U AB AU Itr bz

1966
LS15
1980

0,067
0,02!
0,006

7P,32
11 ,08tl ,\t

72m,66
12 ,44t2 .55

12m,52
72 ,22t2 ,62

2,,,B
0,5

3m,0
0,7

g*,g
1,0

-0, 13
0,2:
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0,3
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,(na o6orzx Mr.rHr4MyMoB k, ue panno kr. OrcrcAa MoE{Ho BaxJrroqrrrb, qro
,noMrroHerrrbr, yqacrByroque B BarMeHrdrr, He mapoo6paauu, acuMMerpurrHr,I.
Tpy4no rrpeArroJro)fiurb B AaHHoM cryqae, qro r{MeHHo BBeBAbr rrMeror acrrM-
Merpusuyro 6op*y. Cxopee Bcero, 6onlmofi Br(JraA B cyMMapuoe cBeqeurre
'cr{creMbr [aror raSoBr,re o6paaoraHrr.E, Ha rrpucyrcrBrle Horopbrx yr(aSblBaeT
6oramrft DMr{ccr{orrHr,rft cnexrp CI Cyg. 3ru o6paaoBaur4.rr Moryr cyqecrBoBarb
B Br{Ae Ar{cna Boxpyr rop.rrqero r(oMrro[regra h4l w rroroxoB. Acuuuerpur
KprBbrx 6necxa aarlreulrfi, cnopee Bcero, o6yc.nonnena [p[cyrcrBrdeM raao-
BbIX IIOTOITOB.

C.negyer o6parurr, BHr{MaHr4e etr{e rla o4uy oco6enHocrr, cr{creMr,r CI Cyg.
trlla.nyvenrae pasrr{qur,rx AJrrrr{ BoJrr{ r{,qer rrB o6nacrefi paarbrx paauepon. Ha-
I{MeHburr{e paBMepbI r{Meer o6;racrr,, r.rarysarcqa.rl B }HeJITbIx Jlysax, uau6o"rrn-
ilrr.re - n ynr,rpa{uoJrere.

Itpoue roro, corrracuo npranoft 6;recna Ao Bc[brrrrnw lg7l r. o6a KoMrro-
HeHTa, a BepHee, xono4nr,rfi u ropxuuft c onpymarorqzM ero raBoM, 6r,rtz cpan-
Hr{r,rbr rro paar{epaM ra 6necxy. floc.ne Bcrrbrrrrxr{ 1977 r., a oco6enuo [ocJre
1975 r. vBMeHrlJTacr, crpynrypa cr{cre}[br. Paaueprr raaoBoro o6paaoraunr
Bonpyr rop.rrrrero r(oMtroHerrra BuasurerbHo yMeHbrrrr{llrtct. VI cyAfl rro roMy,
.rto c 1975 z 1981 r. rlpo[oJrxtl{reJrbHocrb sarueuuft ocraerc.rr rpaxrr,rqecnr.I
uocrogunofi, ara rroBafl crpyltrypa Aocrarosno ycroftuuna. Hecolruenno, Aa;rb-
ueftruue ua6;rro4euua CI Cyg c rcrroJrbBoBaHueM paanoo6paaurrx cpe4crn jz
MeTOAOB rrpeACraBJrfi rOTC.fI BeCbMa anTyaJrbrrblMtr.

Anrop Br,rpamaer rry6onyrc 6uarogapnocrn H. B. Hrcenesofi aa troA.
'roroBHy uJrJrrocrparuBEoro MaTepralla K treqaTu.

.I{eHa6pr 1981 r.
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o BCIIbIIIIETIHOfr AITTIIBI{OCTm ct 7tg :BD+223406

II. O. rlyraiinor

(DotoaneHTplrqecr{fie ua6,nro4euua Gl 718 B troJroce U rpono4n,rucr n 1981 r. B reqe-
nue 5B,B u. Br.rrog Maxuy4a r,r Co.rrrraua [2] o nmcoxor,l scuhrmequoi arTrrBEocrr4 BBeBALT

Ee troArBepffigeu. I{a6aro4eErrfi troraal,rBaror, qro cpegufi.rr cr(opocrb BriAeJreEr{fi aneprrlu
Bctrr,rEnaMl,r y Gl 718 rpr.t6.rutaute.irbEo raKafi,fte, Kar{ y Gl 825. O6a arlrx ftpacEr;Ix ftap-
JItrKa rlprrrraAJrelltar I{ crapoMy EaceJleE[rio ArIcRa. Onu noxaartnaror orr(Jrorrerrl,re or rioppe-
nfiqrrn Me?r{Ay cpeTlueii aneprlrerl, rrr4e*aeuoft Bctrbrrrrr{arrr{ B eArrrrrrqy Bpe}reEI{, rl cBerr-
Mocrbro BBe3ALr, Koropyrc rrorr(Eo cqrrrarb ycratroBJrerrnofi ronr,xo AJrfl NroJroAr,rx rtpacr{brx
(apJrl{iroBLrx anee4. tr4alrenesurt rrua BY Dra y Gl 7tB ue o6napyxreno,

ON THE FLARE ACTIVITY of Gl 718: BD f22"3406, by P. F. Cltu.gainou.-
Fhotoelectric t/-band observations of Gl 718 rvere carried out for 58,8 hours in 1981. The
conclusion of X4ahmoud and Soliman on the high flare activity of the star is not confir-
rred. The observations of GI 718 indicate that the mean rate of energy release is appro-
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ximately the same as for Gl 825. Both the red dwarfs belong to the old disk population.
They show a deviation from the correlation between the mean rate of energy release and
the star luminosity which is proved to be established for the young red dwarf stars otrIy-
BY Dra variations are not found for Gt 718.

3nea4a Gl 718 : BD + 22'3406 - Rpacubrft r(aprrux. B xaranore fnuee
[t] 4rs Hee trpl,rBoA.srcfl crrexrpa.rrrrrfi Tutr, K4, BeJrr{qrrna V : 8":97, rptr-
rouoMeTpr2rqecru4fi trapaJrJranc n :0",072. Bcnr,ruresua.ff aftrrrBHocTr Gl 718
6rua nnepnr,re rrccJreAoBaua s 1980 r. MaxMyAon r.r Co.rraMaHoM[2] . Cor-
JracHo t2l Gl 7{B ser.Eerc.s Heo6brqHo axruBHofi BcrrbrxtrBaroqeft BBeBAoft,
TaK r{aH Bcero Jrrrlrrb aa 7h50m Herlpepr,rBHoft peurcrpar{rrr{ ee 6necna B rroJroce
B 6uno Baperrrcrpr{poBarro rprr BctrErruxrt fr. rpv. auTrrBcrrbrrrrnr4 c aMrrJr[TyAaMr{
B lrecfioJrbr(o [ec.ETr,rx 3Be3[Hoft BeJrl4qrrHbr. Brrnonnenubre HaMU s 1981 f .

{oroanexrpr{qecxr4e na6rrogenras Gl 778 He rroArBep}r{Aaror BbrBo[br [2] . Cor-
JracHo rraurrM[aHErrnr Gl TlBcpegu anea4 upu6nr4SureJrbHo roro ]r(e cIIeHrpaJrr,-.
rroro KJracca 6onee [oxoE(a rra SBeBAbr c HrrBltoft, qeM c BbrcoKofi, ncntrureuuofi
aKTrrBrrocTbro r4 .frBJr-fleTc.rr, Bepo.ETHo, AoBoJrruo crapoft aneaAofi [r{cKa Ia-
JIar(runll. Hamu Ha6rloAeuu.s u HeAaBHo ouy6nuxoBaurrbre Ha6rroAeurr.fi BBeB-
arr Gl 825 I3l [aror BoBMo]r(Eocrb BHoBb paccMorperb Borrpoc o cr,r.svt Me]fiAy
BcllbrltreqHoft aKrrasuoCT],Io r4 BoBpacToM l(paclrbrx l(apJrrrKoB[,rx BBeBA or(pegT-.
Hocreft Conuqa.

l. Peaylmarbr Ha6ilroAeunfi

(DoroaneHrprrqecnr4e Ha6rroAeHu s. Gl 718 [poBoAr{Jr\rcb B Mae - oxrr6pe
1981 r. na 64-crrr Meur{cnoBoM reJrecxorre ABT-4 B rroJroce,6Jrusxofi tt U cn-
creMr,r,{xroncona. trllcuonnaosanca {orouerp c ycuJrrrreJreM trocro.ErrHoro rona
eMy-l u Barrr{cbro Ha aJrexrpoHrroM uoreur{r4oMerpe AIIfI-09. MoMeurrr Hasa-
Jra ra fiorrqa ra6nro4euuft upune4eurr n ra6.ruqe. O6rqax trpoAoJr)nureJrbr{ocrb"
ua6nro4ennft cocrasfiila 58h46m. Hapagy c HerrpepbrBuofi perracrpaquefi 6uec-
Ka orrpeAeJrttilutcb paarrocrr.r BBeaArrr,rx BeJrr{qrn Gl 718 lr BD + 2l'3476,
cnyrxranruefi aneagofi cpaBHeHrr.s. f(porr,re roro, [Jr.E noHTpoJrg rrocro.sHcrBa
6recxa BBeBAbr cpaBueHlrfl traMep.EJrrrcb paarocrra BeruquH BD + 2Lt3476 w
BD + 27"3475. Paauocrr 6necxa BBesAbr cpaBueHr4.rr rr KoHrporrbsoft 6r,rna
uocrogunofi B upegeJrax rosuocrr,r uauepeurafi.

2lh3zm-2lh38m
20 33 -21 46
19 52 -19 53
20 49 -23 24
23 12 -24 00
00 00 -01 25
20 34 -23 47
20 50 -21 29
20 53 -2t 26
20 58 -23 35
2t 08 -21 24
2t 08 -22 t9ts 44 -20 25
20 41 *21 29
2t 46 *23 35
20 33 -21 44

22.05
26.05
27 .05
28.05
31.05

1.06
2.06
6.06
7.06
8.06
9.06

10.06
3 .07

13.07
14.07
19.07

23.07

25.07

26.07
25.07
I .08
2.08
3 .08

11.08
29 .08
31 ,08
23 .09
24.09
27 .09
28.09

7 .,10

lghlSe-zzh4?m
23 00 -23 25
20 04 -22 27
22 3,1, -22 40
20 01 -22 0L
ts 2s -22 44,
L9 t6 -22 00
t9 17 -20 00
19 55 -22 35.
t8 27 -22 00
L8 02 -20 t2t7 52 -20 22
L7 '1,1 -20 20
17 10 -20 20
17 20 -20 30
t6 56 -20 25
16 29 -r8 t5

flpu nenpepblBHhrx ua6nro4eruflx paspemefitre rro BpeMeHr4 cocraBJr.fiJro
BCJTeACTBT{e ueo6xograuocru lrporrBBoErrrb ocpeArreHr(e AoBoJrbHo 6onrmzx
myMoB onoJlo 15 c. CpegreHBaAparuqurre oruz6rtr o, HafifieHHbre rro ornJrorre-
EtrflM or cpeAHero orcqeroB, xax,qsrft trB aoropbrx ycpeAEffJrcE aa lb c, gun
6o.irrruunciBa unrepBanos Ha6rroAenufi 6rrnr 

-s 
npeaera" +b-6%0. Eid"i

tt5

flara, 1981 r.



.Cqr4TaTb, Ra6'o6blsHo , 
qro HI{11tHI{ft'npe4en aMIIJII4TyArI perl{cTpl'IpyeMblx BCtr}'I-

1ne1 OtrpeAe rrfr"e,rcfl Berr4qr4goft 3o', ro e1o SHaSeHUe AJIE HamIIX Ha6ilIoleHuft
.cocraBil;er 1,5-L80/0. Hau6olrma.fi trpoAoJIEtI{reJIbHocrb oAl{oro plna HaItrIlx

,r6oroArrrft gocrrlrana 3h33n, sro co;rBercrByer o6qemy I\coy 95-2 l*f;
uroou uO t5 c u uau6o,tuneMy Cnyuafinouy oTItJIoHeI{I{rc 3,4O : L'l -+- ZUYT

ts rrp eAtro JroEterII4I[ HOpMa JlbHor o p actrp eAe lreIJ]I fr '

.., iJ secnoJrbntrx cnyuaax naura 4eftctBrrTeJl.,Iro oTMeqeHr,r yBeJlnqegrrf oT-

,cqera IIa Hellpepblsr{oft aaur{CII C aMtrJII4Ty1ofr. ry200/o' IIo troCI(oJIbIty I4x trpo-

.AOJrEtr4TeJIbuocru 6rrnu upruepHo TaHr4MI4 )fie' r(aH I{ paspe[reHr{e rlo BpeMeHr{

jo

4z

o Puc. l. Cserosas EPIlBas
Bctrbrlurrr 3.07 t98t r.

Zoh /l^ zoh /J^ zlhzon
UT

(15,,c), To artr yBeiltrqeEtrE cJIeAyeT paccMaTptrBaTb JItrmb ftalt BOAMOIIIHrIo

BctrbImKE. PeanrnOft MolItEo CqETaTb TOJI6I(g oAEy B6trblltrfty' oTMeqeEEyIo

3.07 1981 r. Cserosafi ftpuBafi arofi BctrbImItE trptrBeleEa Ea puc. I' Ea Ito-
TopoM rro ocu a6oquco orJlo?fieEo BoeMupHoe BpeME UT, a tro octr op[EEar -
aMtrJruTyAa BCtrf,rIIrItE, KOTOpyIO Mbr EaXOAtrJItr Aan

i1: (^Is11 (t) - Io)lIo,

r[O /611, .fo - notOnu oT BBOBALI Bo BpeME BCtrEImRE u B Ctro11OftEOM COCTO.E-

Euu CoOTBeTCTBoEEO. ItaX nzguo, US ptrC. t, uOxpUartre AEaqtrTeJIbEO trpeBbl-
maJlo 3oi'B Teqorue 3 Urn. Srsusa1egtgag trpo[OJIr$uTeJIbEoCTbr T. 0,. BOJItr-

qtrEa

P:Sirg)d,t,
AJI.E EaErrOfi sCnrrUHU paBEa 0,4 Mins.

Itpznae dnecna ,co"i-n, CI 718 3.07 t98t r. .EBJrfiercfi Eeo6brrruofi BBzAy

orcyrimux MeAJreIrEoro Baryxagtrfi, cotrpoBolnAarcqero (BBpbrBuyro> {aay,
T. e". 6blcrpoe yBeiltrqengg u yMegbmegge 6reona rlrauane Bctrrlmfttr. Orme-
qerrllafi EaME BctrEIItrra GI 718, ran rfie RaIt u BCtrhImRU, BapeItrOTptrpOBaHHbIe

Maxruygou u Co;ruuanoM [2] , trMeeI Ee6oJlbmylo o6_qyp trpopoJlrlttrreJlbnocrb'
tropfinka HecnoJrbnux MuHy;. OAuano B ory1tr;tre or [2] sauu Hlr 3.07 {981 r.,
uu-, oguy Its Apyrux *o*et y GI 718 Ee Ea6JIIoAaJIocb_ YrI_oAEofi aErtrBctrEIIufiII.

I IIp" uarrrepenrxx paBEocrrr sBeBAEbrx BeJruquH GI 7tB E sBeBAbr cpaBrre-
EU.E trpoMe)ItyrltE BpeMeEtr, B TeqeEEe ftoTopblx ycpeAE.flJIUCb OrcqeTEI, co-
crarn.iru ono;ro I razn.Bcero HaMtraa 28 r&eft 6ir,no rolyueEo 111 zaMepe-
mfril. o,Ifrx pa3Eo6Teft, trptrqeM BEIIIuCJISEEaE trO IIIIM cpeAEefiBaEpaTuqnag
Orutr6fia o' o4ubro uBMdpeEE.E t0n0,03 corJlaoyercfi c omtr6naMtr' EaftAeE-

.EBIMtr tro uBMepeE6rM 6Jreofta Gl 7[8 c L5-oenynggblM ycpeAueEueM' B IIpeA-
IIOJIO)fieHUU, qTO BJIU.EHtre ItryMOB yMeEbmaeTof c yBeJIEqeEueM trpoAoJllltu-
TeJrbEoortrycpeAEeEtr.EA'ran(A4-v"Cre4yet,oAEaao'orMertrrb'qrouB
illl paenool-edserzszE Gl 718 u aBeBAbI cpaBEegtr.ff 10 paauocrefi orfluqaror-
C.E oT cpeAHero 6olee qeM Ea 26' :6%. Dro Moll(er 6uts cnepcrBueM IIo.ffB:
JIoEE.E ita6ux Bcrrbrltre11 B MoMerrrbl traMepeEtr.E pasEocrefr uccJretryeMoft asea-

AhI u BBeBABI cpaBEegufi. HamU na61rO4eugfi He AaIOT yfiaaauuft Ea trsMeuegu-fi
6;recna Gl 7tB or HoqE r( EoqE, tro[o6Ebre reM, I(oro-pbre.cyqecrByor y sBeBA

TEua BY Dra. Eonu ra6ge u3Megeutrfi 6necna y GI 718 ecrB, ro ux troJly-
aMtrJrETyAa, Bepo.srEo, Ee trpeBErmaeT 0nt,03.

2. O6cymgeutre peayJrbraroB

Jloincu, Mo$Serr u Snauc
Melr(Ay cpe4ueft cHopocrbro
Mocrbro SBeSAbr B ctroHoftIroM

7t6

[4] o6napy]ItlrJru cyqecrBoBaHue Kopp eJI.ErIr{lr

Br,rAeJreIlUE glrepruu BctrblrrlHaMrr L* m csetu-
cocrofiIrlal{ Su (AM. pl{c. 6 s t4]). Beilu'a:r;r.a L*



otrpeAeJr.Eerc.E tro trpoEo JI)l(ureJIb-
rrbrM pfiAaM Ea6ilroAeHuft noPrg-
,fta AeoETItoB tr coren uacon. ,{,nr
nepexo4a or aueprrft Bctrhrmen B

rroJrocax B wV E aEepr[EM B tro-
-toce U n [4] orpegeJrerrbr craru'
.crr4qecnue. coornomeEtrfi. llc-
troJrbByfi aTrI COOTITOITTeHIfi' Mbr
.otrpeAeJrrlM. 3rreprtrtr BCtrLImelt
.Gl 718 tr cofiocraBuM Bctrbrllreq-
rryro amruBHocrb GI ,718 tr trPY-
!Ir{x 3Be3[.

YY Gen.

BF lrd .

EQ Peg

. EV Lnc

. YZ DML

. Dt 7/t
AI Leo

o WoLf 424 AB

. UVcrt
GL f2,'

o CN Leo

bgZtr

27

Ceuracno AaEIrbrM, trPIrBe[er-
rlrbrM B [1, 5l , a6conrotnlte BeJIU-

"qtrEbr GI 7'1.8 Mu : 10*,36,
.Mn :9*r24, uM coorBercrBylor

rtroronz or BBeBAbr B ctrofioftI{oM
,cocroslrtrE qi : 2,62' t03o aPr/c
t'fr. llB : {,68.1031 opr/c. CPeu-
Hroro cHopocTb BErAeJreHufi eEeprtrE

26 27 28 2t J' J/
L! /r,

Pvrc. 2. Conocrasirclrtre scfit,t'rtttttr # , nu

Bctrr,IrtrHaMl[ MO]nHO OtrpeAeJrETb r(Aft

>P 2EL*:_?,1:i,
rAe 7 - o6qax trpoAoJr?r(Ereirbrroorb na6ruoAeuufr, E -.3EeprEfi Sapertror-
ptrpoBarrEbrx Bctrblmen. vqrrrrsa.E aTo cooTllomeHtre, MbI troilyqEM Ea ocEoBe

;il;;;;;"-tA t,t: L,O7'102g apr/c.u tro HamtrM Ha6ilIo^o,u',v Lf1 :': 
i,g5.1026 epr/c. flpune4enn e Lfi xL$ c nornroqbrc ooornom ennn Eu: l,lQ

Es 141 troRasbrBaer, qro cpeAH.Efi cKopoorb BbrAeJIeHufi arreprEE BotrhrltrRaMr[
:ci itd 

"o 
lzt roqrtr r 103 paa nnmg, uenn tro EaItrEM ua6nrogerunu'

Xot.s [{B[ He yquTBIBaJItr BftiIaA BOtrbImeH' aMIIiItrTyAbI ItOTOpbIX MeEbme

npeAeJra o6napyntenl{g, ETo, tro-BtrA4MoMyr Ee MorJIo OyqeCTBeEEO IIOBJIU'Erb

ffa orlegfiy Zfr. Paccrr,rorpeIIEe Bcex 11oilyqegllhlx IIaME BatrtrCeft 6neCna BBeBArI

,troRaBbI.BaeT, qTo Cyrnrrnra afiBtrBailsHTIIbIx trp-o4o-JIlnETeJrbEO_CTeft BoBMoEtHbIx

,BctrbrltreH, r. e. BotrbrmeK, y Roropblx zt (-0,20, MaJIa, >P- < 0rl +0,2,
.T. e. oHa Merrbme, .reu P sau6oilee-cuJrbrroft ncunrmnu, fipuBafi 6necna rotopoft
trpr,IBeAeIIa Ha ptrO. t. Srot peayJIbTaT coIJIaCyOTcfi CO 6AoJIaEITEIM IIaMU paHee

BbrBoAoM, qro y Kpacrrnrx napJrnr(oBbrx sBeBA ocnosgoft Br(JraA BEoo.ET 6onee

,cr,rruuure sc[brml(u [6] .

Coornomen,e Me)fiAy Lff t qo AJrfi p.EAa Bcrrbrx,Baroq,Ex BB.BA, BltflIoqafi

GI 718, rokaaano Ira prc. 2. Benrqnnx Lf: a,qqyryffifl'Iyp.ilfr CN Leo, UV
crt, worfaz,+ 1lP , Y2 cMi, AD Leo, uQ Pqd, !v Lac, YY Gem ns\4l, p\xn

ny' Otu ua l7l, ung Gl 825 n [3] u grs Gl 718 tro EaItrEM Ea6nroAeuufiM,
troJrarag 2P :6,4vtn, T :3526 rrrus. Itan sEAEo trB pr{o..2., go cootuome-

"r,o 
*."rq, Lf, ;qu Ciltg cxoArra c GI 825. Couracuo t3] Gt 825 uo ntr-

HeMarI{qecr1aM xapagrspllcruKaM fBJIfforcfi aseaAoft 6onee otapoft, uem Conur(a
IanaRrusecntax op6rra-Gl 825 xapagrepu3yercff a1cqegTp_EcureroM e : OtZU

:r{ yrJroM HaK.IIoEa H trJlocxocrz-lalantul(tr i : 0,06. y Gl 718 BEaqeEtrfl

:ano(errTptrcllTeTa tr Ear(JIoEa op6utrr 6nuann ft-ynaB-arlnnru. Cor.racuo [8]

v Ci Zlli e : O,ZO. i : 0,02. Gnu*t o6paaom, GI 7tB, nan u Gl 825, ss-
Jrflmrcff cTapbrME BBe3AaMI4 raraltTuqecHofo AECna.

V gpyrux BBSBA, ypa3alrphrx rra pgc. 2, ancqentptro4rerbr raila11Trqecftux
op6tr-i k O,tt t3i. 

"Or" 
BBeBAhr cregyer cqgrarb 6onee MoJIoEbrME, selu GI

7LB u Ql825. Taxuu'o6paaom, ftoppeJlfiIlufl Me)fiAy Lfr, qu, o6rapymeuua'n
.Jlaftcu, Mo{ferrorrl z SeascoM [4] , otnocrrc.E I{cRJIIosureIrEo It MoJIoAbIM

HapJItrKoBsIM ABeBAaM oRpecrllocTeft Co.ruqa. ,(angue o Bctrhlltreqroft aHtzs-
Hocrr crapbrx r(aprrnnoBbrx BBoBA orpecruocreft Co.nnqa He corJlacyrorcrr c

aroft xoppirrquefr. IIpu o6cy6legri BctrEUneqgoft a11tregoortr GI 825 oro

uorp"u,d6urno orotesenb Enpnoru [3]. Ilocnonbr(y y Gl718 u GI825 BEaqeEEE

Lb , qO.XoBoJIbIIO 6.rrraitu, ro neo6xoAuuo [3yqrrb eqe rrecltoJlblto Orapblx

-r(apJIEKoBbIx BB93A, sro6bl BbIEoIIErb, RanoBa y rlu x saBgcuMocTl ueXny trtr
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u qu, OrNrerr4M Tar(Hte, qro BbrBo[ o roM, rrro cpeAH.fifl DHeprr4.fl B eAtrHr{qy
BpeMeHrr, BbrAeJr.EeMa.fl BcllbrrrrHaMI{, y cTaphrx r{apJlur(oBErx 38e3A oI(pecTrro-
creft Cornqa BuaqrrreJrbHo MeHbrrre, qeM y MoJroAbIx, 6rr.rr cgeuau nauu
pauee [9J.

B oruorueurau srrcoHoft Bctrr,ruesHoft axrusHoctn G). 7 18, na6lrcgarmefi ca
Maxrr.rygou u Conulrauolr [2], ueo6xoguMo orMerzrb cJreAyrou,ee. Ha6rro4a-
TeJrU IreOIIIOHparHO HaXO[I4Jrr{ HepaBHOMeprroCrb trOflBJreHr(fl BorrbrrrreH y Hpac-
HLrX HapJrI4r(OBbrX 3Be3A, Bbrpalr{arcqyrcc.fr B Terr[eHr{rrl4 r( rro.flBJrerrrrlo Bcrrbr-
rrren rpynrraMra, a rar{E{e qepes onpegeJreur{bre I{HrepBaJrbr BpeMenu (cu.
pesyJrbrarbr rlr trpr{BeAeHnrres [10] ccrrnxu) . Ecrupn4ua6nrogenrafi ueupoAor-
xtrarernur,rfi, Hafi B [2], u ou c.nyuafiuo coBlaAaer c MoMeuraMra uosrrueHsofi
BolrbrlrrerrHoft anrrasHocrr{ BBeBAbr, To orIeHHa Be.lruquHbl Z* rrorxer ol(aaarbc.fl
crrJrbuo BaBbrrrreHHoft. lrna za6erranun cucreMarusecxr{x oruu6ox B or{eur(e
.L*, cn.flaauHr,rx c arul.r aSSerrou, Heo6xogrrMo yBerlaquBarb trpo4oJrlnureJrb-
Eocrr, HeupepbrBHofi perucrpaqura 6necxa BBeBAhr. flocnonr,Hy [oilyrrerrna.fl
rraMtr oqeuxa Lb awrcl 718 ocHoBalra ua ua6nrogeHr{ffx, rrpo[oJr]nureJrr,Hocrb
r(oropbrx uoqru Ha nopflAon 6orrue, seM s [2],aro onpaBAhrBaer trpe[noqreuue'
AagHoir oqeHr(r.r trpu conocraBJreur{r.I BcrbrlresHofi aHrrasuocrr( paBHbIx BBesA.
Octaercr, oAHaKo, HeBbrflcHeHHbrM Bonpoc o Halrusrru aHrlrBcrrbrrrrex y Gl 718-

,{era6pr, {981 r.
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IIEPIIOI 34 ilHfl B PAAI{OI4SJIyIIEHIf,U I{CTOTIHIII(A Cyg X-3

IO. II. Heurnop

Ha ocnosarnll auaJrlraa Jrlrreparypur,rx AaHHr,rx o MorqEr,rx paAr.roBctrJrecxax B treprroA,
1972 no 1980 r. r.r o cnoxoliuoM paArror,raJryqeurr{ rcroqHraxa Cyg, X-3 n neplro4 c 1975 rto
t9B0 r. troraaano, rrro B creAoBaul4rr BcrrJIecHoB Lr B cnoxoiinou paAirorraJryqeErlL{, tro-Bl{-
Ar.rlroMy, IlMeercrr nepr.roAurrecfiafi cocraBJrfiroqaa rrepr{oAa P : 34,2 cyt.

THE 34-DAY PERIOD ON THE RADIO EMISSION OF THE SOURCE Cyg X-3,.
by Yu. I. Neshpor.- Using the analysis oI thej published data on the polverful radio.
bursts from 1572 till 1980 and quiet radio emission during tg75-1978, it is shorvn, that
the periodical component P:34d,2 is observecl in the radio bursts and in quiet radio.
emission.

O6oeHr Cyg X-3 npr{BJrexaer BHrrMaHr4e MHorr{x yqeHbrx yE{e oKoJro Ae-
cfiTu JreT u I4SySaeTCfl B rrrr4ponolr Ar4alaSoHe qacror or pa[r4oBoJrH Ao raMMa-
xBaHroB cBepxBr,rcoHoft auepruu. B paAuousilyqeHrlr{ o6Hapy}r{eHa orreHb.
cuJIbIIa.g uSMeHsuBocTr, co BpeMeHeN{, troT0rt ItHOrAa yBerUSIIBaeTCff B COTrIrr
m 6otee paB. B uu{paxpacrroM, peHrreHoBcxolr r4 raMMa-rraryqeuur4 o6napy-
,r{eu uepuog 4,8 u. He[annue r4ccJreAoBaur{.rr r]peMeHr{rjrx ualreueuufi fioroxa
peHrreHoBcnoro uaryseHrdf ucrorrHuHa Cyg X-3 no AaHHBTM ctryrHr4na COS-B
B o6ilacrr4 (2-12\ KoB troxaaaJrr4 Haruque nepuoAr.rqecnofi cocraBrr.rrrorqeft
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34,1 4- 0,1 cyr [1]. Anaillla AaHHbIx-raMMa-I4BJIyqeHII.fl cBepxBblcogofi anup-

,r, 
" 

E 22.\On aB aa gennrr ter [2] yfta,aJr Ha BoBMo)nHoe Haruqre flepllo-

4rrec*oi.t cocraBJr.flroqefi c nepzo4ou 34 cyr. B [3] yxaarrsaerc.fl' qro uoJlo-
lfrrrerurrrt a{{exr (ua6uton)-n IaMMa-I{sJIyqeHulI c E 21012 aB coBtra[aer
.c MaHcrrMyMoM r(pr.Bofi peurreuoBc1oro uBJryqe,[.s flepuo[a 34,1. cyr, B l2l
.oTMesaIoC,b,IIT0Mex{AypaAuoBctrJIecHaMIII4faMMa-IISilyqeHueMcBepxBblco-
nOfi anepgall, BOBMOII(HO, I{MeeTCfl HeHoTOpafl CB.fl3L. flpegCrao.naeT I{HTepeC

trpoBecTr{ arlaJrrrS AaHr{r,rx o paAr{oBcrr,necxax oT r{cToqHrdHa cyg X-3 c I{eJlr,rc

.orrpeAeJreHr{.s BosMo}nHoro Harl{strfl rreptroAa 34 cyr rI B paArIor4BJIyrIeHuIr.

FIauu 6rrnra co6paHlr JrrrTepaTypHbre AaHIrLre O paAr4oBctrrrecKax c BeJIIT-

.runofi troroxa S >1 flu n MaI(CI[MyMe BctrJIecHa tr AJII4reJIbHocrbIo B He-

cnoJrr,Ho urreft 3a trepuo[ BpeMeHu c1,972 uo 198O r. ,[,atrr MaI(cuMyMa BCtrJIeC-

fia rrpeAcraBJreHbL o"puo, cron6qe ra6luqrr. Bo nroporrl CtOn6qe trptrBoAtrr-

Cs rO-rruarcxzfi geur MaI(CIIMyMa BcrrJIeCHa. B rpetr,elt - trJIoTHOCTb troroxa

B MaHcuMyMe pa[uoBcllJlecfta Ha qacrore f : 5 ffq' u B rlerBeproM ctol6qe -
r{HrepBaJr BpeMeHr,r ua6nIoAenrfi.

4.09 1972
20.09 1972
24.09 1972
7.06 1973
1.07 LS73

24.11 1973
31.12 1.973
13.05 1974
20.05 1974
10.01 1975
24.(t8 1975
18.12 1977
26.09 1980

244 1565
1581
1585
184'1.
1865
2041'
2048
2181.
2188
2423
2649
3496
4509

4.09- 4.12
))

))

25.05- 3.07
))

24.12- 5.01.
))

4,5.02-15.04
,13.05-13.12
5.01--15.01
1 .06-15 . 11

It.t2-20.12
20.09- 3.10

>10
t5
15

2
7
8
6
8
B

15
lt

2
10

t4l
D

))

))

D

)t

))

)t

I4l
t5I
151
t6l
171

[dr rrlorueura Ha]fiAoro pa[troBcnJrecna 6Tna mrutrCJleFa {aaa n CoorBer-

ctu,, c a{euepugofi P-34,L cyt z J'D'o: 2441565'0' Sarernl 6nrxa uocrpoeua

.rr4crpfpaMMa saBucuMocrtr qtrora BctrJleonoB or {aBLr nepxoAa. Becr repuo4
5rr,n paa6ur 11a tr.firb paBHbIx fraaorrrx, uHrepBaJIoB - 6uuos. Oraaanocr,
qro qacrb BCtrJIecHOB lpytrrrzpysrcs B otrpe[eJIeEHOM uIITepBaJIe {aa u qUCJIo

.Ex B aroM 6are upenrrmaer cpeflHee srraqeuue'- - Taxue {aaoorreircrorpa*oa-rr 66Jrra locrpoSHEI_err{o [71fl.rlerblpex trpo6ullx
nepuoAoB B EHrepBaJre P : (34,0 -+- 34,4) oyr. Ha nam[ofi {aaoroft rtrcro-
IpaMMe l{Meercfl .nrr6poC. Taxoe pagtrpegeJlegue BCTJIeCHOB Mo}I{EO oIIECarb

,i*o"o* flyaccora. to"ga sepoirnoirr l? roro, uro sbr6poc ruoxet 6rrtr,
cilyqaeu, Jrerfio orrpe4eJrzrb ua"ta6nuq pacrpe4enenux flyaccoua. Ha pnc, I'
trocrpoega BaBUcUMocTb Bepoffrgocru R ot upo6noro fiepuoAa, 1'[e Ea ocu

a6cqiCc oTJIOlfieHa BefitrquEaupO6norO Eepuo4a, a trO ogu opAuHaT - Braqe-

rrrre Bepo.Ernocrtr ft r Fpoqeirax. IuIa pltc. I BuAEo' qro trpu ueptrofie P :
: 34,2'cyr r[MeeT MecTo MuIruMyM auaqenu.E Bepo.fiTuocTt R, a aTo oBEaqaer'
.qTo cre[oBaHue MoqHbIx paAtroBctrJlecfioB fiyqltre otrtrcblBaerc.E treptroAoM

P :34,2 cyr.
Ha pzc. 2 uocrpoeua {aaonaa II4croIpaMMa qtrc1a BSIIJIec6oB AJIE trepuoAa

P : 34,2 cyt.,Beir uepzog paa6zt Ha trrlrb paBEbIx ulrrepBaJroB. Hurre oclr
.a1CquCc Crpennarrrr yRa3arro MeCTOrroJIoXteHue I(alItAOrO BCIIJIeCXa ua {aSO-
rofi rr,rCrorpaMMe. 7IB puC. 2 BuAlIo, qro BcuJIecHtr 1pytrtrEp-ylorcq B ollpe[e-
JrerrrroM guauaaore {aa u 6onee rroJroBurrbr BctrJrecr(oB (7 ua 13) cocpe[oroqeHo
B trHTepBaJre g : 0192 -- 0,72. Bepoaruocrb, qTo TaHoe oTItJIoIIeHI4e (-/
Bcnrec1oB) or bpo4uero BgaqeHlr.fl sucra BclJIecI{oB B olHoM 6wte (n':2,5)
cnyuaftno, COCTaBJITIeT BCeIo JIIIIIIr oAuII trpoqent. flpu aToM ZIITepeCEO OTMe-

TUTb, qTO IIOJIO)fieHu.E MaKCEMyMOB IITIToHCTIBEOCTU peHTreHoBcKoro EBJryqe-

rrr{.8, BaperucrpupoBanllrle IIa cnyruul(ax COS-B z Ariel V [t], Xoporuo coB-
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Pttc. l. SasucraMocrb Bgarregu-s nepoatuocrlr Ii

Ptdc. 2, @aaosa.E rr{crporpal\{Ma paAr'roBcrrJrecr{oB AJrE nepr{oAa P : 34,2 cyr
IIo oclr a6cqlrcc orJrolr{eHa $aaa n Ao.nsx neprroga P : 34,2 cyr, rro ocu opElrHar t]ucJro BcurecHoB;
to : J. D. 241!t565,0
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Puc. 3. PapnouelyueEue r.Icrotlul4na Cyg X-3 sa qacrore I : 5 llq, ra6lroganueecr,
c cenra6p.a no roa6pr' 1972 r.

Pue. 4, @aaorart rr.rcrorpaMrra [J]orrlocrr.l rloror{a paAI4or,raryqerr'rr lrcrogHllxa Cyg X-3,

I"J;X 
*""*c orrolr{eHa 6aBa B Aorflx trcpuoAa P :34,2 cyr, no ocrr opflrrHar rrJroruocrb rrorona

rraAaror c uoJro?r{eHrreM nuHa na {aaonoft rtrcrorpaMMe paAuoBcrrlecxon (clr.
prrc. 2, enepxy). 0ro Molr{er oBHaqarr,, vro, xor4a ra6rrogaercx lroqurrft
paAuoBcnJrecr or Cyg X-3, o peHrrerroBcnoM [rratraaoHe npoucxoAur yBeJru-
q eHtre uHTeHczBHocru zs.lryu eHu.a. I

,(a,ree paccMorprrM 6oree rogpo6uo co6brru.s B pa[zousJryueuzu Cyg
X-3, upoucrneArxr{e B HoHrIe '1,972 r. Ha puc. 3 rpegcrarneur,r HenpephrBrrbre
usMeHeHurr rrHreHcrrBHocTr{ paAnousryqeHr4.E co BpeMeHeM 14]. I4a pzc. 3,
BI4AHo, sro Bcrflect\v. At B n C cJreAyror oAr4H 3a ApyruM rrepe3 panurre 34-
AHeBHbre npoMelr{yrntr BpeMeHr.

B uepuo4 c 7975 no 1978 r. Ha6rroAenra.s o6T,exra Cyg X-3 upooo4ttr.\tct
sa 22-m paAr4oreJrecrotre I{p},rMcxofr o6cepBaroptru rra BoJrHe X : 1,35 cu,
peayirbrarbr Ha6rroAeHufi ony6rzxoBaHbr B [61. Aeropu [6] yxaarrsaror, qro
B roT nepIIoA BpeMeHr{ ar{TrdBHocrb r4croqHuKa cyg X-3 B paAr.ror4sJryseHr4[ uo
cpaBHeHl4ro c npeABrAyquMrr roAaMrr yMeHbrxuJracb rr rrJroTrrocrb rroTor(a npe-
BbrrxaJra ypoBeHb I flu rorr,xo B TeseHue 2,50/o npeweHl{ Ha6JrloAenr.rfi.Taxuu
o6paaou, ecJrr{ [cr{Jrroqr{Tb ar(Tr{BHbre npo.rrBJreHltfl I{croqHuxa Cyg X-3, yHa-
BaHHbre r [6], ro, no-BuAuMoMy, Mo]r{Ho cqlrrarb, qro IlcroqHuH Cyg X-3 na-
xoAuJrc.rr n cuoxofiuoM cocro.BHr{z. 3rn Ha6rroAeHr4.E, Ba ucr(JrroqeEr{eM r{Hrep-
BaJroB ar(ruBrrocrrr rrcroqHrlxa Cyg X-3, urr o6pa6otaJrr{, ilprrul4Ma.fi aHaseHl,Iff
trepl(oAa P : 34,2 cyr I{ Harlarrbuoro Mo}reHra BpeMeHrr J.D.0 : 2441565,0.
Mero4olr HaJrolr{eHr4.E auox 6rrna nocrpoeua Saaonar rlrcrorpaMMa rrJroruocrn
troroxa paAr4ouaryseHtr.fi AJr.s cuoxofiuoro cocro.sHlrfl Cyg X-3 ua pvc. 4. trLa

puc. 4 BrdAHo, riro troJryqeHnaff rtrcrorpaMMa xopouo a[trpor(cr{}Irlpyercfi
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,cuuycouAoft .' MaxcuuyM ctrHycorlAbr coBlaAaer c trultoM {aaoeofi rucrorpaM-
3[r,r AJrs paAtroBctrJrecnon (cu. puc.2), a paaMax cu]rycotrAbr, 4noftnax aMtrJIu-
ryAa paBrra 2A:1,88 * 0,46 fIu, qro cocraBtaer 4,7o.3tot {ant, a
.Tal$fie IIpeAbIAyqUe peByJILTaTbI trOBBoJISK)T HaM BLICKaBaTL trpeAIIOIIolHeHtre
O HAJIUTIUtr HAI{ B CtrOHOftIIOM PAAEOU3IYIIEHtrE ECTOIINUXA CYg X-3, TAH U N

cJreAoBarrEE MoqHr,rx BctrJrecr(oB IIepuoAurIecHoft cocrasrnroqefi P : 34,2 cyt.
'Tanofi BbIBoA xopouo corJracyerc.E c peayJrr,TaraMlr, troryqeHHLIMz B pel{Tre-
HoBcr(oM [uauaaoue [1].

B BanilroqeHtre cqlrTalo cBotrM AoJIroM BbIpaBI[Tb 6naro4apnocrt
tr4. f. Monceery, A. A. CreuansHy, B. A. E{auony Ba coBerbl tr BaMeqaHu.fi
upu o6cyxrAerruu crarbu.
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I,ICCJIEIOBAHI{E Am-BBE3[bI 16 Ori
METOIOM MOAEJTEil ATMOCOEP

JI. C. ilro6uunor, tr{. C. Casanos

flo cnenrporparrrrarr c 4ucnepcr.reii B tr L2 i/mn ua ocrroBe uo4enert at,noc{cp ltypy-
ra [5] nsrnonueE arraJrrra Am-auea4rr 16 Ori, nxo4xrqeii B cltorrJrenrre flragr,r. Ilari4enlr
cJreAyrorqr{e Brraqetr{fi orfr[errunuori TeMrreparypLr, yc(openr{fi crtJrbr r.fiEtecrl{ r{ cropocrll
rrnnporyp6yrenrrrocrrr: ZaO:7900-l- 100 H, lg g:4,35 t 0,L5nlr:6,0t0,5 ru/c.

Onpe4eneuo coAeprr{aur{e 23 aneuenros (ra6r. 4). O6napyrxenr,r qe$uqur KaJrr,qIlE rr
cr{anArrfl u ua6rrtox 6o,rcc r.nxtensrx aJreMerrroB, trprtqeM r,le6brron (oruocurem,no Connqa)
,B cpeArreM pacrer c yBe;rl,rqeHueM arorruorolleca (prac.4). Hafi4enrrrii xurtll.recrtuft cocras
arrroc{eprr 16 Ori corocraBJreu c cocraBoM aruoc{ep AByx /(pyr[x Am-sneap, ranx(e Bxo-

Afiu{rrx B cnorrJrenrre ft,ra4sr r,r [Byqeuubrx paEee MeroAon uoqereft arlroc{ep (prc. 5). Bo-
Jree ropflqafi Am-areaga 68 Tau, rrccJreAoBaurrar u It], fior(aBbrBaer orrl4qtlf B coAepmaur{rr
Ca, Sc u r.rr)RerBrx BJrelrerrroB rro cpaBrreur{ro c t6 Ori. C gpyroit croporrli, 6rlranan no xa-

IranTepl,rcrr{ftaM 3BeBAa 63 Tau, paccMorperrEarj Xyn4rom [11], lrlreer fipr{Nrepno ranofi xe
xr.rMfi.recxrlrl cocraB, nan u 16 Ori. Ilonaaauo, rrro oqen(rr coAepmarlra areueuror (oruo-
cl,IreJlbrro ao4opo4a), rroJryqgsguru AJrrr orrrx rpex Am-anea4 Clrnron [14], cuctertarrrqec(fl
3AHI,I}I{EEbI.

Cpanneirrteu c DBoJrloqrrouEbrl,rn pacqeralrlr [20] olpeAeJrerrbr Macca, paArryc, cBerr{Mocrl
rI Boapacr BBeBAhr (ra6.r.l5). Ilo-ru4r.r,uouy, BBe3Aa 16 Ori eqe Aocraroqr{a Mo[oAa (, -.- 250 u.tu. ner) r.r r ee ,rApe trpoAoJr)fiaercfi ropeErre rogopoga.l

A MODEL ATMOSPHERE,ANALYSIS OF THE Am STAR t6 Ori, by L. S. Lyu-
bintkou and1..9. Sauanou.- On the basis of model atmospheres of I(urucz [5],using spectrog-
rams rvith the dispersion of 8 and 12 Alxr*r, we have analysed the Am star 16 Ori belon-
ging to the I-Iyades cluster. The foilowing values of effective temperature, surface gra-
vity and microturbulentl velocity rvere obtained: 7u, : 7900 t 100 H, log g : mfr
t 0.15, €i : 6.0 f 0.5 km/s.

The abundances of 23 elements lvere foutrd (tabte 4). Calcium and scardium are un-
'derabundant, lvhilo heavy elements shorv overabunclance growing with the increase of
tlre atomic rveight (fig. a). ChemicaL composition of the atmosphere of tB Ori is.ompuftt

t2t.



rvith the results of the model atmosphere analysis of trvo other Am stars, also belongrng'

to the Hyades (fig.5) . A hotter Am star 68 Tau, examined in [t], differs from t6 Ori in
abundances of Ca, Sc, and heavy elements. On the other side the star 63 Tau (rvhich n'as

examined by Hundt [11]) showing lil<eness in atmospheric parameters (table 3), has che-

mical composition close to that of 16 Ori. It was found that the abundances of elements

1or these three Am stars evaluated by Smith [14] are systematically lowered.
Mass, radius, luminocity and age of the star were found using evoiutionary calcu-

lations [20] (table 5). Apparently, the star t6 Ori is sufficiently young (f - 250 million
years), and hydrogen burning in its core is being continued.

1. Ha6urogareJrbubre AaHrrlre

Har yrrte orMerlaJrocb s [1], unreroqlrecs B HacroflIqee BpeM.E cBeAeHI4.E o,

xr,rMuqecHoM cocraBe arMoc{ep Arn-aBeeA rpe6yrot yroqHeHufi. BoaMo[rr'Iocrl
TaROTO yroqHeHu.E cBfi3aHa trpeifiAe Bcero c nplrMerleHueM MeroAa MoAeJIefi
arMoc6ep. B It] rur,r ucrroJrr,BoBa.nu uogo6nyro MeroArrny flprl rrccJleAoBaHr4II,

Am-aoea4r,r 68 Tau r{B cnorrJleHux lua4rr. 3:ro [oeorE,Ho rop.flqa.fl BBeBAa, ee

a$SeHrrnua.E reMrreparypa corJracuo Harueft or{eur(e cocraBJl.Eer 9300 H.

Ta6,rrr.rqa I
Cnerrpa;rrHr,re rra6,rrogeurs 16 Ori

Aara, 1978 r.

20.11
20.\t
18.11
18 .11
IB.TT
tB.!l
20 .11

CfleHTparbHaE
o6racrs, A

3700-4500
4{50-5000
4150-5000
4730*6150
4730-6150
5700-6800
5700-6800

8
8
8
12
t2
t2
t2

103 aO
103 aO
103 aO
103 aD
103 aD
103 aF
103 aF

Teuepr AJr.rr cpaBHeutrrrr Mr,r paccNrorpl4rl 6oree xorroAHyro Am-anea4y 16 Ori,
trplrHaAJre]ilaqyrc roMy ]r{e cHonJre}Irrlo. oua oTHocr4rc.E H cneKrpaJIE,HoMy
troAr{Jraccy A9 (onpe4eJrerrlroMy ro BoAopoAHLrM rIuHu.sM, cM. [2]), raueet
sBesAHyio Beruql{I{y mv : 5",'43 14 He6orr,uyrc cKopocrb Bpatr{eHr{.fi
u sin I : 15 xu/c [3].

Ha6nro4arerr,nrrft Marepl{aJr A;r.s 16 Ori 6un rorryqeHHareJrecxotre 2,6 r'r

Hpunacxofi acrporfzazuecxoii o6cepnaropurr co ctrenrporpadloril {oxyca ry4e.
Ocnonnrre [aHHr,re o c[enTporpaMl{ax [puBeAeI'IBI B Ta6r. 1. (Dororuetpl4qec-

Krle r{BMepenrr.E ctrer(TporpaMNl rrpoBoArrJlucb Ha N{rrxpo$orolretpe HenocpeA-
crBeHHo B uHTeHcr{BHocr.flx. .[,"na otorHAecrBJreHuff fiZ]dfrfr. E onpeAeJreHr4.g rlx
ar(BrrBaJrerrrHbrxrxrrpl4H[puMeH.rlJracb r,IeroArrKa, otr[ca]IHa nn14). Har ra B [1],
AJr.rr aHaJruaa or6upalr4cb roJrbr(o He6reHqupoBal{Hbre Jrtr[:uulrr c orHoclrreJIbHo
xopolllo trsBecTHbrMtr CUJTaME OCI{UJIJT.ETOpOB.

Curacox paccMorpeHHblx JIrrHtrfi nplrBetreH B Ta6Jr. 2. 3Aecr, AJI.g HailiAoli
iluIHua yrtaaaurr AJTIIHa BOJIHbI 2u, nol,rep NTyJIbTI{[JreTa n, II0TeIIqI{aJI BOB6yiI{-
ge]ru.E HrrxHero ypoBH.E X, cfrrra ocqI,rJrJIEropa f, rr3]IepeHHarr aHBuBaJreHT-
Ha.fl rrltrprrHa wx u EafrAeHHoe coAeplr{aHrre t coorBeTCTByIOtr{erO AJreMeHra.

floc.neAn.s.s BeJrrraltr{Ha [aerca B o6],rqHofi Irrr(aJre, rAe lg e (EI) : Ig tI/ (El)/
1i (11)l + 12, ran qro Arl.E BoAopoga 1g e (H) : 12.

2. Onpe4e,reulre 7e6 u lgg

Harun BbrqucJreHrr.fi ocHoBrrBarrlrcb rla MoAeJIgx arMoc{ep ltypyua [51.
Merogzxa pacr{eroB onucaua e [6] u sacrrrlHo s [1]. Bce pacqerbr Br,ItroJrHeHLr
Ha 3BM EC-1033 l(pr,rucxoft acrpoSzazuecnofi o6cepnatopzz.

Ha pzc. I uprae4ena AEarpaMMa AJrfl otrpeAeJleHun B++enruBuoft reitue-
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Ta6n:z\a 2

Cnncor uccneAoBaHrrbrx uunrfr

9reMeHt
T,A

5052,12

5682,63
5688,21
5889 ,95
5895,92

4167,30
5167,32
5172,68
5528,39
57 1l ,10

5665,60
.5684,52
5690,47
5708,44
5772,26
5793,13
5948, 58
6254,25

, 
l*,,u

rger le#*ul,-"ll 
,**,

CI
t2l 7,65 l-t,491 1,10

NaI

4,90
/t,93
4,97
4,93
5,06
4,91
5 ,06
5,59

'l',32
1,46
Lr9t
1,85

1, 55
1,87
1,82
7,62
0,75

0,64
0,75
0,48.
0,75
0,70
0,58
1-,20
1,25

'l'r27
o,83
I ,58

7,79
1,03
t,tl
7,26
7,18
1 ,00
l,15
1',48
0, 66
0 ,86
1.,02
0,89
0, 81

1,05
0,90

4399,77
4477 ,72
4418,34
4421.,95
4443,80
4444,56
4450,49
4468,49
4488,32
4501,27
4563,76
4589,96
49ll,2l
5L29,14
5185 ,90
5188,70
5211,54
5268,62
5336 , B1
5381 ,02

4171,79
4379,24
4389,97

7 ,57
7,
7,
7
l,
7,

5,4

6 I 2.09 l-0.67r

?l 3:63 h3:f?l
t I o, oo l-0, tsl

MgI
15 I 4.35 t-1.191
zl z',to l-o,azl
2 | 2,70 l-0,551
e I 4.33 l-0.481
a I a,ss l-r',trl

SiI

6,
6,

6,

7,8
7,

7,

-2.041
-t, osl

-r.871
-1"471
-1,75|,
-2 .06t

-t,zzl
-o , 611

10
1L
10
10
17
I

t6
28

+0,241
-0,221
-0 ,301
+0,271
--0,21l|
-0,181
-0,031+0,251
-0 ,371
+0,141
L+0, t7l
l-0 .251

l-o,ael

7,
7,

5056 ,02
5978, 97
6371,36

4226,73
4283,01
4289,36
4302,53
4318,65
4425,44
4434,96
4454,78
5349,47
5588,76
5857,45
6162,17
6122,22

5 t{0.03 l+0.541
a lro.os l-i o.orl
z I s,os l-o,osl

0 ,00
1 ,88
1.,87
1 ,89
1 ,89
7,87
I ,88
I ,89
2,70
2,51.)o,
I ,89
{ ,88

4125,2{
4254,35
4274,80
4289,72
4359,63
4371,28
4526,45
5204,52
5206,04
5208,44
5328,34
5345,81
5348,32
5409,79

3866,74
3951,97
4002,94
4009,17
4023,39
4183,44
4234,25
4564,59

4242,38
4252,62
4267,92
4269,28
4275,57
4284,21,
4539,62
4558, 66
4588,22
4592,09
4616,64
46 18,83
4634,1.7

Si II

Ca II
2
5
5
5
5
4
4
4

JJ
21.

47

c

5,
5,
5,
5,
5,
5,

4325,01
4O I 4,4O

15 r 0.59 I-0.39r
t4l 0,62 l-o,sol

Sc II

Ti II

-0,
-7 rl

514
5,
5,
5,

5,
5,
5,
5,4

5,4
5,
5,
5,61

4028,33
4163,64
4290,22
4294,70
4300, 05
4301 ,93
4312,86
4316,81
4320,97
4367 ,66
4396 ,96
4394,06
4395,03
4395 ,95

87
105

4,t,

20
4t
41
4t
94
4t

104
,1,04

51.
L9
6t

1 ,88
2,58
l,16
I ,08
l,lB
7,76
1,,,18
2,04
7,76
2,58
2,59
1,22
1,08
7,24

-1,
-0,
-1,,
-1. ,

--1,
-1. ,

-0,
-0,
-1,7
-0,
-1,

'l' 167
1 ,66
I ,83
1,84
I ,84
1,66
I,64
7,75
1,53
1,58
1,38
1,36
t,85
l,3l

5,
E

5,
4,
5,
4,

5t
40
5t
93
19
31
19
31

Lt5
31
bU
50

,1.t4

86
86
70

103
{03
69
69

1,23
7,16
7,2:l
2,05
1 ,08
l,Ll.
1 ,08
1, i.3
3,'Ll
l,lL
1,22
7,23

'3,71
t ,88
1 ,88
!,57
2,58
2,59
,t ,57
{ ,56

-1,51
-7,372,24

-t,
-0;81-,
-7,
-0;7
-0,
-0,
-o
-7,
-0,
-l ,51
_,1, ,

-L, t
-t,
-.1 ,

-1,I

7,67
1,60
L,31.
1 ,08
1,70
1,33
1,62
1,80
1',42
1,69
1,66
1,33
t,lg
t ,53
7,1"7
1,48
0,74
0,70
1 ,08
1,00

l,49
1,55
1.40
0, 81
7,52
7,25
0, 88
1,01

5,45
5,04
5,40
4,93
4,75
5,34
5, 26
5,20
5,46
4,84
4,82
4,90
5,ll
5,61
4,93
4,90
5,08
5,05
4,87
5,08

VI
27 t 0.30 l+0.351
22l o',so l+o,aol
22]l0,27 l+0,0e1

VII

1,16 14,86
0,83 14,40
o,87 14,80

11
10

o

32
32
JI

24
56

1,42
,1 ,47
7,42
1,79
1 ,80
2,04
1,68
2,26

5,09
4,53
4,84
4,93
4,58
4,80
5,14
4,84

-1.58r
-0.-sl I

-1"451
-1 ,981

-0,721
-L,74ll
-2,181
-1,361

97
L
,1.

7
22
22
it.f

7
7
7

94
18
18
1B

3t
31
31
3{
31
31
39

44

44
44

2,90
0, 00
0,00
0 ,00
0 ,98
1,00
2,53
0 ,94
0,94
0,94
2,.90
1 ,00
1 ,00
1,03

l,2l
I ,83
1,,78
7,87
1,50
'l',24
1.,27
t,40
1 ,86
'l',75
0,75
1,27
0,67
1,24

6,58
6,15
5 ,97
6,72
6,57
6, 13
6,27
5,46
7 ,01
6,30
5,56
5,92
5,73
5 ,80

6,43
6,54
6,99
o, /D
6,65
6,35
6,85
6 ,39
5,55
5,93
5,95
6,37
6, 13

3 ,85
3,84
3, 85
3,84
3,84
3,84
4,02
4,06
4,05
4,06
4,05
4,06
4,05

-0,21
-0,17
-0,23
-0,38
-7,77
-1,09
-0,07
-0,L7+0,03
+0,16
io,s2
-0,91--7,29

-0,72

-1,56
-2,1.0
-1,73

-{,85
-,1,,91
-2,26
-0,49
-0, 66

-1,35
-1,35
-0,-t,

'l'r62
1,44
1,73
1,43
1,60
,1,,44

7,44
1,82
L,56
1,42
1,,43

'Lr77
7,62

,123



-.i**.,,, 
Ir'A I "

5153,45
:IZJ I . J4

5279',92
5305,85
5331r,88
5478,35
5502 ,05

4030,76
4033,07
4034,49
4055,54
4265,92
4281,10
4436,35
4451,59
4458,26
5407 ,42
6013,50
6021 , B0

x, 0B

l rl s I L

NIn I

lw. I

rccr 
lrs 

-# *, 
I

24

46
24
4J
50
50

3,74l-2,58]i
4,06 l-1,081
4.06 l- 1 .891
s,sr l-z,oal
4,05 l-1,591
4,16 l-r,621
4,15 l-t,4Sl

-0, 601

-0, 751

-0 , 
g3l

-0.091
-0, ool

- 0.591

-0, sol
+0,081

-0, 341

-1,701
-o, 481

-0, 181

1,24
7,40
1,35
1,08
1 ,33
1,00
l,t7

2
2
2
5

o2

23
22
22
28
4

27
27

20
4

20
4
4

359
bb6
359
559
356
357

357
40

354
19

354
152
689
42

J

152
355

!

693
800
152
693
152
152
693
482
152
1.52
482
t52
42
71.

520
2

4t
830

'0, 00
0,00
0,00
2,73
2,93
2,91
2,gt
2,88
3, 06
2,13
3,06
3,06

1,01
0,00
1,01
0, 05
0,71
2,82
3,20
2,83

i,,39
2,83
1,60
2,82
1,55
l,48
2,82
0,91
2,83
2,41"
3,38
7,48
0,05
2,47
2,83

9,,29
3,56
2,44
o !o

2,1'7
2,41
3,38
3,06
2,1+6
2,39
3, t0
2,44
1,48
2,17
3,03
0,00
l,48
3, 59

-0 ,87
0,71

-.0,98
1,65

-'l'r54

1,95
1,88
1,67
I ,68
0, 98
L,27
0, 95
1.,28
1,25
0, 97
0,74
0,75

1,88
1,98
1,84
1,85
I ,88
1,48
1,28
1,68
1,56
1,29
1,93
1,66
7,61
I ,85
t,49
7,70
1 ,35
1,68
7,87
1,30
1,90
7,22
1,64
1,36
1,44
1,58
1,70
1,56
t,84
1,70
l,B4
1,62
7,27
1,72
1 ,85
1,3t
1 ,80
7,92
1,,73
7,28
7,46
7,9t
1,35

FeI
:1849,97
3859,91
3865,53
3922,91
3927 ,92
4044,61
4058,23
4062,45
4067, 98
4t2t,81.
4132,06
4t32,90
4134,68
4143,87
4147 ,67
4{56,80
417 4,92
4175,64
41.87,80
4200,93
4202,03
420{j,70
4210,35
4213,65
42t6,t9
4217 ,55
4219,36
4222,22
4227 ,43
4233,61
4135,94
4238,82
4248,23
4250,13
4260,48
4267 ,83
427 I,16
4277,76
4282,41
4298,04
4375,53
+383,55
4388,42

-0,96
-0,61
-1,27
-7,04
-0, 59

-0,64
-0,48

1,08
1,01

2,!0
0,78
2,57
0,83

0 ,71
3, 89
0,95

-0,55
-1,00

-1,29
-3,36
-0,56
-0, 07

-0,97+0,09
-0, 60

--0,34
-0,46
-t,32
-0,4't'
-0, 13
_t ,09

-0,35_0, 16

-0,84
-7,32
-3,05+0,20
-0,80

Ta 6.nr.r qa 2 (npo}o"r,rceu.ue)

SreMeHT
I,,E

Wt

1,90
1,82
1,53
1,63
1,,48
7,48
1,65
1 ,53
1,72
1,08
7,62
1 ,80
1,70
7,76
r,L4
1,16
0, 88
'1,5/+
7,24
1,47
1,46
7,L2
1,,47
7,48
0,98
1,50
0,82
1,42
1 ,36
1,64
1.,48
7,61
1,64
1,58
1,60
1.,74
1 ,50
1,76
7,12
7,25
1,47
1,48
t,20
1,75
0,92
0,79
!,02
1 ,03

6,
5,
o,
5,

4404,75
44t5,13
4427 ,31
4442,34
4447 ,72
4461,65
4466,55
4469,38
4476,02
4485,68
4494,57
4528,62
4891,50
4920,51
4946,39
4994, t3
5002, B0
5012,07
5022,24
505t,64
5079,00
5090,79
5107 ,65
5133, 69
5150 ,94
54.62,29
5198 ,7 t
5199, 94
5202,34
5232,95
5266,56
5324,19
537 | ,49
5405,78
5415,20
5429,70
5434,53
5446,92
5473,91
5506,78
5569, 63
5572,85
5576,10
5615,65
5679,02
5905, 67
5976, B0
6003,00

4070, 03
4119,53
4122,64
4128 ,7 4
4233,77
4303,17
4314,29
4351,76
4385, 38
4413,60
4416,82
4472,92
4489,15
4491,40
4508,28
4515,34
4520,23

41
41

2
68
68

2

350
830
350
830

68
68

318
318
687

16
687

16
965

t6
1092
1090

36
1092

16
1089

66
36
66

383
383

1146
15
t5

I 165
15
15
15

1062
15

686
686
686
686

1183
llSt
959
959

22
2l
28
27
ua

27

27

ZI

JI
37
38

J'

1,55
1,60
0,05
2,19
2,21.
0,09
,9'
3,64
2,83
3,67
2,19
2,17
2,84
2,82
J,dd

0 ,91
3, 38
0,86
,On
0, 91
4,28
4,24
1,55
4,16
0, 99
4,t6
2,21
1,55
2,L7
2,93
2,gg
4,30
0,95
0,99
4,37
0 ,95
1,01,
0,99
4,L4
0 ,99
3,40
3,38
3,42
3,32
4,63
4,63
3,93
3 ,86

-0,
-1,
-1,34
-3,2L
-0,
-0,44
-0,
-1,
-7,14

-0,1

0,

-0,
-0,011,,31
_J ,

-1,
-0,74,
-0,24_0,47,
+0,11
-3, 1

-0,01
-2,r,
--7,
-0,
-0,+0,
-1 ,

-,1,,+0,1
-!,_r4
-7,
-0,,
--0,
-0,4
-t,
-0,
-0,
-0,
-1,
-l r!

-4,
-4,
-3,
-3,54,

,
e
,
q

-4,,
-3, 5

-J, .)

-2,4,
-2,6

/,Df)
7 ,64
7 ,80,
7, 88
7,58.
7,89
7,88:
7,83
8,77
7,71_
7,74
8, 18
7 ,67'
Itl4
7,84
7 ,86:
7, 86
8, 08
7,85
8,17
7,99,
/, /o
9,08,
7 ,61,
7 ,78
7 ,78
7,63
7 ,77
7,87
7, 63:
7 ,49'
7 ,98
7 ,55
7 ,55
7 ,84
8,25
i ,61
8,41
8, 08
7 ,78

7 ,64
7,69
8,45
8,12
7 ,84
8, 18
7,93

6,0
5,71
5,

6,
6,
5,
6,
6,
6,
6,1
E

6,
6,
5,
5,

2,54
o tr2

2,57

2,57
2,69
2,66
2,69
2,77
2,66

2,83
2,82
2,84
2,84
2,83
2,79

1,26
7,16
{ ,68
1 ,39
7,94
7,75
I ,58
7,97
1,74
1,32
7,73
1,57
1,67
7,62
1,74
7,70
t,70

8,38
8, 19
8,40
7,68
B, 13
7 ,88
8, 16
8,40
7 tg5
8, 20
7,90
8,27
8, 06
7 ,77
7 ,75
I ,14
7 ,78.

67

7
7
B
7
7
8
8
7
7

t

Fe II

g'
8:
8.
7"
8.
8
7"

l,

l,
8,
7,
8,
l-
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46rs':Z I ez | ?',7? l-7, i'di l8;i6ll ,fiiloz I eel i;tE l-pizql l,!l l*,p:
4e23',e2 I 121?,991-!, i:5b li',Arll $76',i8 | as I i,sg l-0, tql 1;11 I P'3P
,00t;i6 I qq I a,Zg l-?, ille li',illl idao',qi | 1il i',Zg l-t;q*l 9,?? 11,1?
boll',431 421?,991-!, i;60 li:ililAiir',i,e I sol i,aq l-q,*gl 1,1! l*,\!
1!9zis7l +P|1,?71-?, il65 l+',liil AAii',ii | lsl i',!B l-q,etl +:9! l9'?l
iri4:6, I +ql {Zt l-7, i;65 li',?ill iisl',c6 | iol 6',i11-t,t:J 1,47 l+,tz
iri4',si I 4q I l,ll l-i, t,3t l|7,7 Ba II

4648',66 | e8 | B;40 l-0,

3988.51 I 4010.40 t+0,191 1,56 12,62
3s2t'.541 +ol o'.zl l-o'esl 1,32 13,26
sgag. ro I atl o'.to l+0,+sl t,84 13,47
4ozb'.87 I +z l o .zz l-t , ssl o ,B7 1 3, 39
aosl.og I ao I o.sz l-o;oel 1,62 lz,es
lroaz'.st I oo I o.sZ l+0,+zl 1,35 | 2,39
4086'.72 I ro I o.oo l-o.oal 1,54 12,51
4428'.281 stl o'.zz l+0. tol 1,48 12,4c
4238.3s I dtl o.to l-u,zsl 1,50 lr3,44
4286'.e7 I tsl t.s4,l+o.aol 1;30 13,03
4b26',i2 | so I o,zz l-t,uoi o;93 13,30

44.22',28 | atl o',zz 11o,tol r,!q l?,19

a',stll isza',tz I so I o,zi l-t,ool o,ss le,ao
4980',16 | 112 | 3,59 l-0, ,22 l6 Ce II
5000.34 I t45l 3.621-0,341 l,l2 l6,63ll
rosa,oe I roz I e,oo l+o,tzl t,47 lo,atll 4196,66 ; t l 0,88 l+0,801 l,5l I2,8q
sogs.gs I 16{ I 3;64 l-0,22,' l,3l 16,82114222,60 | 36 | 0,12 l-0,121 1,13 lJ,gq
slss.zo I 2101 3.90 l-0,031 r,20 l6,6511 4248,68 I tl 0,20 l+O,tal 1,14 12,8e
btz6',b7 | zoo I a,as l-o,asl 0,85 lo,sall+eez,n I zl o,zo l+0,061 0,82 l2,ti0srrr tonSi':311 ,?13:33 l-3:l3l 6:13 l3;??
4a77,71 | 1 | 0,00.1+0,zrl 2,tt ;a,;all aroz,ao I t I o,oo llo,ztl 1,21. 12,65I ,zt- I 2,05

ll?liii Lifil Ii;? l-'''u' 
7'70 s'go* ggag'to I art o'40'*''f;l 

irli li,fi
s?ss:3s I 

,3slt:+a Eiligl l,;ia tgfill igE*ili I ffil ila; liliaar isvr t?iiNi] 
li ;r#;# | ;.il6"z6 F;li;l i | 4rav

.50 13,44
,ao I 3,gq4462,461 861 3,45 l-0,531 !,32 16,9811 4286,97 | 75 | 1,94 l+0,

4648,66 | 98 | 3,40 l-0,051 1,38 16,5711 4526,12 | 50 | 0,77 l-1,
f333:l2 I il?l't,Ez l:3;l?l 1',?Z I 3136ll ce II
rosa,oe I r0z I e,00 l+o,tz; 7,47 l6,8111 4186,60 | 1l 0,38 l+0,
SOgS.gS I 16{ I 3;64 l-0,22,| l,3l 16,8211 4222,60 | 36 | 0,12 l-0,
srss.zo I 2101 3,90 l-0,031 1,20 l6,6511 4248,68 | I I 0,20 l+0,
5776',57 | 20e l 3;88 l-0,351 0,85 l6,5611 4382,{7 | 2 | 0,20 l+0,

4A77,71 | 1l 0,00.1+0,211 2,77 ;a,;all arOZ,aO I t I o,oo l+0,
421s,52 I t I O,OO ll 0,04J 2,02 l3,55ll pr il4215,52 I r; O,OO l+0,04J 2,02 l3,55ll pr 1

YII
3950,35 I 6l 0,70 l-O,7Zl 7,71. 13,4
4309,62 I 5l 0,18 l-0,151 1,80 13,3
4358,73 I 5 | o,1o l-.0,811 t,5t l2,g
4374,94 1 131 0,41 l+0,481 1.,74 12,6
4398,02 I 5l 0,13 l-0,+Zl 1,59 ||2,7
4422,551 510,10 1-0,701 1,58 I3,0
4900, 13 | 22 | 1,03 l-0,27l| I ,7 4 I 3, I
5087 ,42 | 20 | 1,08 l-0,441 1,5r I e,S
5200 ,42 | 20 | 0, 9e l-0,411 t ,25 I z,B
550C,9r | lC | 0,9C l-r, r1l {,09 13,3,
5544,61 | 27 | 1,73 l-1,061 0,95 13,6

4309,621 5l 0,18 l-0

4422,59 I 5l 0,10 l-0
asoo,ra I zzl t,oe l-o

5259,74 | 351 0,63 J-0,031 0,67 :l2,30

liil,:;ill ,il[iii ligi?'l i;Zt li:1i'llt1?i:,1fl t inlfl,i[ lifl,ifl fr,il lili
1,80 13,

Nd II

1,58 13, llu II
'i,iV 

lirirll t;eg;;g t il 3;33 lISr?il l',qt 17',22
boBT ,42 | 20 | t,o8 l-o
5200,42 | 20 | 0,99 l-0 !,2b lz,Bl
5504,01 I le l o;ee l-i;iil i;oe 15;5011 Gd Ii
sst4,at I zl I t'Je l-t,oal o',gs lt,a+ll azil,tz I tsl o,ea l+o,otl t,tt lz,qa

parypbr 7p6 Ir )/cKoper,atr currbr r.s)fiecrrr g. Itarus [1], grx atoft IIerII4 trpr{Me-
HgJrucb rpu r(purepzr. O4uurr uB lrux flBrrrercfl. cpaBHeHtre na6;rrogaelmrx lt
reoperuqecxux npo$rareft 6anr,uepoBcnnx nuuufi. ?ru :r,u:ouu B cnexrpe 16 Ori
uMelor ttttrpor{Ire HphrJrb.s, s curruor? crerreHu ucHa}r{er{HBre Jrr4Hrr.flMrr Me-
TaJrJroB, u aro o6cro.rrreJrr,crBo Barpy[Hfler ]rocrpoerJrre na6nrogaenhrx r(o]Iry-
pon.Hau6oJreeHa4elr{Eo, HaHarrrBBrJr.sA,ycraHaBJrtrBaerc.rrnoJroxreHrreHp},IJrb-
eB JrrrHulr Hr. Itporrre roro, troJryseEurrft upo+urr, FI, ur,r MorJru cpaBHl4rb
c rrpr4BeAeuHbrM B crarbe l(ourra [7]. Cornacue oragaJroc], xopomrrM. Vsurr,r-

'i,ii liriill t;es;;s r il B;38 lIgr?il t,qt ft,,22
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Ba.E cr(aaaHnoe, Mbr orpaHuqurucr, paccMorpeHueM :l.frHytfi Hr. BmvrcJIeHrIbIe
r(oHrypr,r H, upe4craBJreHbr s [5].

B Hasecrse BToporo Hprrrepufi uctroJrbBoBaJrocb cpaBuenue sa6rro4aeMoro
tr TeopeTEqecKoro oTHoruel{u.fi rloTor(oB uSJlyqeHug B AByX yqacTKax Eeupe-
pr,rBHoro ctrexrpa Ha ArruHax soil:a X4625 u )"3625 A. Teoperu.recfiue troronu
trpuBe[eHrr s [5]. Ha6.nrogareJrrrrbre AaHHbre o paclpege[re:a:zfr. aHepruu B
crer(rpe 16 Ori 6rrnu sa.Erur rra crarbz OyHa z Houru [B]. 3rr,r AaHHbre 6r,rJrrr
ocHoBaHbr ua a6conroruoft xanz6poBr(e Beru, BbrrroJrr{enuoft Oyxortr [9] u ne-
o4uoxparHo yrotlrr.flBmeftcs s uocreAyroque ro[rr. B cur;rt c gruM Mbr u ctrpa-
BEJTIT peayJrbrarbl [B] , upuusn Bo BHtrMarrue uotrpaBr(tr [10] . IIocHoJrbKy Irc-
cJIeAyeMarI BBeBAa rrptrrraAJrexur cr(orrJleHzro luagrr u, cJreAoBareJrbHo, rraxo-
AtrTcfl na 6nuanon or Hac paccro.rrrrurr, EaM Ee rlpurtrJlocb rrctrpaBJrflTb ua6rrc-
AaeMbre rroTor(u 3a Melr{3Be3AHoe rrorJroqeEu e.

B cuexrpe 16 Ori flprrcyrcrByror MrorostrcJreHHr,re tr Aocrarorrrro crrJrbuble
:l.urrpta. MeraJrJroBT rroDToMy na6nro4aeuoe pacnpegeJrertre Dr{eprr4r,r ueo6xo4u-

.Mo rrctrpaBl{rb Ba aror aS{eHr. flonyvenEbre ctrer(TporpaMMrr He troBBoJrI{JrI{

Ta6.rruqa 3

Ouronune [apauerpbr arnroc{ep Am-aneag 16 Ori (rraurr gannrre) a 63 Tau
(Xyusr [11])

16 Ori
63 Tau

7900+100
7750!200

4,35t0,75
4,3+0,3

6,0+0,5
5, 0J-0 , 5

0,32
0,40

or{eHulr, 6.neuguponaHr4e norona Jrr{Hrrr.EMr{ n pafioue 3625 A. It cuacrrrc, anea-
ga 16 Ori, rax 6y4er tronaaaHo Hrrlxe, no uapaMerpam atlroc{epbl or(aaaJlacb
6nuaxofi H Am-anea4e 63 Tau, r(oropa.fl 6rr.na gerarbHo uccJreAoBaua Xyrrq-
rolr [11] u ailfl Horopofr lrMerorc.fl orleHr(r{ 6neuglrpona:u:yrrt JrLrHuflMI{ B Ar{afra-
aoue 3300-6600 A (cu. t121). Enuaocrr, Drrrx BBeB,q Brr[Ha us ra6n. 3. B qact-
Hocrr{, B trocJreAHen cror6qe ia6r, 3 yna3aHo coAep}r{aHr{e ir{eJreaa rlo orHo-
rrreHr{ro x Conuqy (n rorapu$M\t.recHoft [rr(aJre, [puqer,r l{crroJrr,BoBaHa oAHa
crdcreMa crrJr ocilr{JrJraropon)'. 13arHuo, qro co[eplr{aHr{e aJreMeHToB rpynrrbl ]Ke-
JIe3a, JrI4r{tr{I4 nOTOpr,IX nar,r6Onee MHOroqrrcJreHHbl B crreHTpe Ir BHoc.gr nar.r6onr,-
urrait sn.rraA s 6;rrenguponaHl{e, y 16 Ori u 63 Tau onagarrocE, 6nuanu,rt. Mtr cpae-
rrrrJrrr rralrr4 orleHHu 6;noHupouo.rur,rx xoarp$rrr{rreHToB grx tG Ori u uurepra-
rax 4"nnuofi 25 Ac r4aMepeHrr.sMttll2l nnq 63 Tau s Ar{arraao}Ie AJIr{H BoJIH or
4000 no 5300 A. Hax tr c,'reAotsaJro oir{r{Aarb, B rpeAeJIax orura6ox LIBMepeHrrft

A.n.a o6erax BBeBA noJlyqarorctr oArrr{ r{ Te }r{e BHatIeHr4.E 6ronupoeo.rnr,rx xoa$-
Suqr.renron. llocrony nprl rrclpaBJreHl{u Ha6JrrogaeMoro fiorona n pafioue
1,3625 A y 16 Ori, 1161 BocrrorrbgoBaJrrrcb AaHHr,rMrz l12l l,ns 63 Tau.

B na.recrse rperbero Hprrreprlfl trpr{ otrpeAeJreHrrr4 T"$ fr lgg paccrr.rarpu-
BaJrocr; r{oHrrBar{LroHHoepaB}roBecrre \ilt{ Cr, Fe u Si. I4a err{x rpex DJTeMeHToB

nara6o;rree Hagelr{Hbre pesyJrbrarbr [aer xpo]r. ,{anur,re, rroflyqenubre AJ].rI ]I{eJIe-
Ba rr Kpelrurdrr, He croJrb HaAelr{}rbl, Tar( HaH [Jr.rI ttvrwuit Fe II ueAocraroqHo
yBepeur-ro onpe[eJrerrlr crrJrr,r ocql{JrJrrrropoB gl , a 'rruumr Si II trpr{BoAflT }t
aaMerrroMy paa6pocyB cogeplxar{ul4 HpeMHr{a. 34ecr, cJreAyer orNlerlrrb, qro
grx Fe II r{crroJrr,BoBafir4cb BHarrenr.{fi gf s cwcrelre A. A. Borpuyxa u
M. E. BoapuyH [13] . 3rr,r Buarreur.{.g HecnoJrbr{o orJrrrqarorcfl or fiplrgflrblx B

[11 upra rlccJre4oBaHuu Am-eseanrr 68 Tau, oguaxo rrx trpI{MeHeHIre [pr{Bo[Irr
rra prrc. 1 H ryurueuy corJracrrro il:u:aktrr Fe I/Fe II c oxoH.ratenrsoft MoAeJIE,Io.

Ornetran, trro ecilu u a [1] gf-remtuuur,r AJrrr Fe II 6patr B cl{creMe [13], eto
He BHecer salrerurrx [aMeHeHui.i B nafiAeHHbre rrapaMerpbt Tddrulg g AJIE 68
Tau. B orilr4rrr,re or Fe II [Jrfi Apyrux r]JreMeHToB cuJrr,r ocqlrJrJr.firopoB rrpaK-
TI{IIECfiII HE I{BIVIEHUJIUCb.
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Puc. 3. I4luereulrs B coAeplr(aHllfi x{e- -/7 2
Jreaa npr4 yBCilil.tcrrlrll raryxanrrn 1 (r)
a 115, 712, 7, 2, 5 t 10 pae, Bblqr,rcJreH- -A4
Hbrc AJrff pn4a .nrlrrrir Fo I c paaRr,Imtt
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pnc. l. ,(raarpaulra AJrrr olpeAeJrenlrr et!{cntr,rruoii teurepatypr,r 716 II yc6opegl4E SI{JIL):

Tfi)r{ecTtr g

Hp)'*tox coornercrByer npusnroii uo[elu

Pttc. 2, Cpegnee coAeplfiaEr{e )I{eJIeBa I{ cpeAHr{rl oilu6xa.o [ltr rpynil nr'rnraii Fe I (a)

" F. it (ri ri aaB"c;ild.r, ot aI{Br{BaJIeIrrIroii urupraru nplr [, : 6 n'7"

ALge (Fel

O /ru 200 J00 Wo,nA

Pacqernr rroul{3al{rroHHoro paBHoBecfrfl 6ruu nr,ruoJrHeHEr ABa}r{Abr: cHa-
qara rrprt cnopocrr( uuHporyp6yrrerrrr{ocrti E, : 7 xu/c n coorBercrB].(u c
oqeuHoft Cuura [14], sareM upr yroqHer{HoM BHaqeuuu [7:6 ru/c (cu. Hr-
me). OxouuareJrbrro Ha ocHoBanfrfr. puc. I 6ntnu rrprnflTr,r cJreAyroque na-
paMerpbr aruoc{epu tG Ori: Tu*:7900 -t- {00 H, Ig g: 4,35 -l 0,15.

3. Muxpo'ryp6yneuruocrb rr rrocro.rlrrra.fl BaryxaHnfl

I{ax r n [1], aHa"ru4a Mrrltporyp6y.rreuruocrz 6r,r.rr BrJtroJr]rerr ilpe]nAe Bcero
rro Jrrdtrz.El,r Fe I. Orlz cocraBJr.rrror uau6o.rree MrroroqrrcJreHrryro rpytrny B

HarrreM cfrr4cne (paccuorpena 91 .uuun.rr Fe I). Itpo,r,reroro, AJrfl HMx Aocraros-
Ho xopoluo rraBecrHbr cI{JIEr ocqlrJrJr.rrropoB. Bce nururlr 6rrnu paa6urr,I Ha Ae-
Btrrb llpynfi B SaBrrcr4Mocrr4 oT AHBI4BaJTeHTUOfi rUUprZntt w7, r4 rIO HI{M Bbrqrro-
Jr.EJroCb coAep}I{aHr{e }r{erreBa lg e (Fe) rpr4 pa3Hhrx BHaareHr4.flx cr(opocrrr },rr.rH-
poryp6y.rreurr'rocrr{ [1. Oxaaanocb, qro JrurrrE, rrprr Er : 6 rnr/c orcyrcrByror
crrcreMaruqecxue rrBMeHeHu.E Beruarr{Hr;r lg e (Fe) nprr yBeJrrrqenrltrr W7 (cm.
pzc. 2, o). Han rrBBecruo, rrMeHHo orcyrcrBr{e xoAa n coAepxrarrr{rr DJretrerrra
rrpr4 Bospacrarrrrr4 w7fi cIr!\h\rrr r{purepr{eM AJr.s nr,r6opa uapauerpa [1.

Jlvuanz Fe II z Ti II raxrxe rroBBorr.arcr or{er{r4rb cnopocrb ruurporyp6y-
JreHruocrlr. Pacclrorpeuae r,u:av.ft Fe II cnosa [puBoArrr n anauenuro f , ::6 xru/c (pac.2, 6),nro BpeMfl HaK pacqerr,r rro rruHrr.Enr Ti II Aaror cr(opocrr,
urxporyp6yJlellrrrocrrr, 6nuaryro x 7 vwl c. lloc"rre4nrar? peayrrbrar trBltrercrr
MEIIEE YBEPEIIHrIM, TAH ItAH OI{ OC}IOBAH HA AHAJIITBE TOJIsITO 34 N:r,Nu.ft Ti II,
paa6urrrx Ha rrerr,rpe rpytrrbr. flpra arorr onpeAeJrer{ue [1 Saxrrqecnfi orrr-
paerc.E rla [ocJre[]rrcro rpyntry, B r(oropyro BxoAr4T Jrzrxb rr.flTb nau6oree
cldJrbHr,rx nnnui.t c muptrHaMu Wx -300 mA. He ucnrroqeno, sro Ar.E Drux
nuE'ufr. cucreMaruqecxu aauulr{e}rbr ctrJrbr ocq\rJrJr.fiTopon. Itponre roro, oHrr
oco6euuo qyBcrBureflbgbr n oruz6Halr B rrocro.EuHoft aaryxanun 1. FIaurz pac-

FeI - o
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rreTsr rroHaBbrBaror,'rrro EocraTorrEo yBeJruquTb T B 7 pa3, rrro6br E JltrEutr Ti II
Iailu BEaqelrue Er : 6 nrvr/c. Paccuorpuu poJlb 1, Irecr(oJl6r(o nogpo6uee.

Beilu.ruua T cr(JragbrBaerc.E trB cJre[yrcqtrx rpex qacrefi: ]raa - pagtraqtr-
oEIIoe saTyxaEtre, ?st - mrapftOBCKOe BaTyxaEEe tr fy6v,/ - saTyxaEre, O6yC-
JroBJIeErroe cEJraMu Bau-4ep-BaaJrbca. lls grux cJraraeMrrx rrocroEEEbrM .EB-

JIEoTCTI TOJIbI{O Yracl B To BpeMfi nal( ?St u TVoW BaBIIcfir or reMtrepar.ypEl
u EaBJrerrux, rioarouy troJrrroe Baryxarue? trptrxo[rrrcfi B]rrrtrcJrnTb nan {yrnquro.
,omusecnoft rry6rnrr r, r. e. T : ? (t). B uauerrr cryrrae sau6ommuft sftnal
B T (t) Blrocur cyMMa .I,st * Trad, B ro BpeMfi ftar( BruraAoM Tvaw MolnEo trpe-
ue6peur (4axte c yqeroM Tofo, qro trpu BbrqtrcilerrtrE ]y6ry M6r BBoAuJrtr trotrpa-
aosnbrft Mrro)r(rrerrb, xoropnrft, EatrpuMep, gttr rnrrufr. Fe I 6rrn upuEET paB-
nrru 2,5 [15]). BerzsuEa Traat Barlacryro roqEo EeEBBeorEa; B qacrEocTtr, oHa
EetrBBecrEa v. Errs ilnfrnfr. Fo I, Fe II u Ti II, tro aoropbrM otrpeIeJrfiercE Er.
B pacuerax o6rrsno trctroJrbByrcT ((nJraccurrecnoeD Braqenue. 1rrad: 22,23.
.10l4ll\, rAe AJrtrEa BoJrHBr l, nrrpamera B aErcrpeuax. oAraro ycrarroBJrelro,
qro trEortra fifiacctrqecnar rfopuyJra Mo]ner Bauu)r(arb peaJrbEyro BeilEnuEy
?rad n 10 paa r 6onee. rfro naoaercr mrap1oBcnoro Baryxanu.E, ro B[ecb AJLE
MEorEx rnnvfr. trptrxoAurc.E 6parr rpu6nuxenEoe SEaqeEue r(orrcraErw Ca,
rrepes Koropyro BbrpalKaercfi Tst. Tanuu o6paaon, cyMMapHa.E BeJIuquEa
'1 (t) uomet co4ep)fiarr omtr6nu, E troJreBro Bbrrcrarb, r(afi artr omtr6nu Moryr
BJrE.ETb rra otrpeAeJrerze 1g s tro noEnperHbrM iruEufiM.

Aog pgga nunuft Fe I o paBubrMu ansusailentlrbrMu rtruptrEaMtr Mbr yMrlo-
;fiaJrtrtrepBonaqaJrbrbreBrraqenv.fi.\ (t) uatlu,'1r,2,5,!,0 trcMorpeJlu, ftan
MeErercr co[ep]r(antre lg e (Fe). PeayJrbrarbr pa-cqeroB trpeAcraBJrelrEr Ea
puc. 3. Sgecr trpurrfiro €r : 6 xrnr/c, Buguo, qro trBMeEeHu.E B coAepffialrtru
oEJrbEo BaBuc.ET or Wy Hanpuuep, AJr.E cpaBEuTeJrbrro cra6rrx tnr.u.t" c
mupuEaMtr tr71, :( 150 rvrA Baptraquu T rparruqecfia Ee Biltr.sror Ha peByJlbrar
(narorvr cJryqae I A lg e l< 0,1).3atonpr Wx= 300u{omz6naBtrocro.firr-
noft aaryxaur{E Mo}fier BaBbrctrrb uJrE BarrtrButl 1g e (Fe) ua EecroJrbno Aecff-
"TbIX.

Prc. 3 trocrpoen upu Er : 6 nrrr/c, o[Har(o, Hart trofiaaaJrr rramu Bbrluc-
.Jretlrufr., BJrrlrrrrue ouu6ort B T cyqecTBeHuo BaBltctrT oT trpEu.ETofi crcopoctu
lruHporyp6yJreHrrrocru. IIpu yMenbrtrentrE [s trBMeneutrs B cogepx(arrufr. Alrfr.
'cuJIbEbIx ttuwufr. BaMerHo BoBpacralor. 3ro crauosETcf trorflTubrM, ecJru )nIecrb,
qTo Beiluq[Ila ? BxoAuT B pacrIeTbl qepeB trapaMeTp a, oT noroporo 3aBtrctrT
'Synnqur (Dofirra H (a, r), otrpeAeJlsloqaa trpojtrrrb ngg{{uqueuta trorJro-

qerrufi B rr:alvtv. flpu arou s - ylu, rfieu: {r'r"no + E?. B rrameM cJryqae
u =Et, Tan r(aH cKopocrb urnpotyp6yJrelrrrrocrtr f 1 clr(ectneEEo trpeBblmaer
'TetrJIOByrO cRO pOCTb l/asrr fl TOMOB )r( eJreBa.

lla uponegeulrbrx rraMtr Bbrltrcileutrft cregyer, qro, ecJru AJrfi paccMorpen-
nux nznuft BeJrrrqrrEa 1 naft4eua o cEcreMarusecRoft ouu6nofi (naupurvrep,
rreAooqereuo rtrrapfioBcxoe Baryxanue), ato Molfier upuBecrtr K rreroquocru
B cnopocrtr f 1 uoprflKa lxrtrlc. Boaltoxro, EMeHHo raHtre omu6xu B Y il ftP,fr-
.ilucb trptrqunoft aasbrtrreli.u.fr. Et tro Jr[HtrM Ti II.

B 4anr,nefimux pacqerax 6ruo trptrHfiro BEaareutre ruunpotyp6yJlenrrrocrrt
Er : 6 xu/C, nonyueHnoetro Jltrnusu Fe I U FeII. Otuerulvr, qTO, KaIt u B CJIy-

-qae 68 Tau [1], o6usHas Mero[trxa oEpeAeJreHEn f 1 ue troBBoJIfler c[eJrarb
"or(ouqareJrblroro BbrBoAa o trocro.aucTpe Er a aruoc{epe uccJreAyeMoft eaeaArr.

4. Xnuuqeeru!fi cocraB

Ha ocnose MoAeJIu atrvroc{eptr c trapaMerpavru. 7.66: 7900 tt, lg g :
: 4,35 I{ Er : 6 nur/C MbI EamJII[ Colepffiallue 23 xzuuqeoxllx aJIeMeHToB B
.aurroc{epe 16 Ori. Peaytrratrr Ailfr oTAeJIbIIbIx 'trurru.fr. EpeAcTaBJIeEbI

s ra6il.2, a cpe4rue arraqelrufi Ige npuregelrbrBra6JI. 4.Bnecs E(e [JIfi cpaB-
-11eutr.E yEaBaIIo coAeplgauue eJIeMeHroB B COJIIIeqnoft $OrOc{epe, troJIyIIeE-
Eoe B roft xe ctrcreMe crrJr ocqtrJrJrmopon gf.

Itax yme orMeqailocb, qnr nuuuft Fe II upurueE.EJlucb BEaqeEEfl gf n ura-
-ne [t3]. flpu arorrr MEr yrorrHuJru {oroo{epHoo coAepxaHtre}fieJreBa, otrpeAeJI.Ee-
:Moe tro nuur.ru Fe IL Otuerzu, rrro B [13] oro 6rrno upznfiro paBEErM
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Ta6.nnga4
Cogepmanne DJreMeHroB r arnroc$epax 16 Ori n Co;ruqa

SreMe}IT
rrlrcuo
JIUHI,I'i

lge
SreMeHr

qficro
JII{HI'Tfi

lge

1o ori I conrrue
I

16 Ori I Conuqe

CI
NaI
MgI
SiI
Si II
CaI
Sc II
Ti II
VI
VII
CrI
Cr II
MnI

,t

4
5
8
D

13,
34
D

8
t4
20
12

8,26
6,94
7 ,52
7,68
7 ,75
5,61
2,37
5,17
4,69
4,84
6, 16
6,26
6,21.

8, 70
6,28
7,60
7 ,65
7 ,55
6,36
3, 05
4,85
4,04
4,00
5,60
5,50
5,55

FeI
Fe II
CoI
NiI
Sr II
YII
Zr lI
Ba II
La II
Ce II
Pr II
Nd II
Eu II
Gd II

91
38
5
B
2
1.1,

13
4
11
7

1.

2
L

7 ,82 | 7,50
7 ,et | 7,56
6,31 | 4,60
6.70 I 6.08
3',67 I Z, SO

3,21 | 2,18'
3,82 | 2,gB
3,40 I Z,OSz,e8 I r, rs2,54 I r,Sr2,30 I o,ge
2, B0 | r,zs2,28 I O, ZO2,48 | 1,10

lg e (Fe) :7,42. Mr,r paccuorperrlr rpr pa6orr,r [{6-18], B Koropbrx otrpe--
leJreHrre 19 e (Fe) npoBoAtrJrocb rro Jrrruu.srrr Fe II MeroAoM MoAeJreft arMoc66p.
flo cna6uu JrtrHu.EM (uro6u ycrpauurb BJrE.sHr{e oruu6on B BaryxaHtlrr fr. B
Typ6yleHTHocru) uu HarrrJru, qro B npuufiroft cucreMe cuJr ocqrrJrJrflrop.oB,.
{oroc{epnue or:un:r.vr Fe II garor coAep}r{aHI4e lg e (Fe) :7,56. Sror peay.nr,-
Tar xoporuo corJracyerc.E co BHaqeHzeu 7,50, olpeleJreunbrM tro Eefirpanbuo-
My lHeJreBy

Ha puc. 4 uafi4euuufi xuMzsecxuft cocraB cotrocraBJrer c xuMtrqecxuu
cocraBoM aruocSeprr Conuqa. Buguo, qro uccJreAoBaHHa.s BBeBAa troHaBbrBaer
sAeob CUJrbHbre aHoMaJIUtr. o6Hapy]r{eH sHaqtrreJrbr{uft 4e$rqur ca z sc;
coAeplr{aHEe arux alreMeHToB oHaBarrocE, rroHux{errrrbrM [puMepuo u 5 paa-
trllueercs rax)fie HexoropElft Ae+mlrrr yrJrepo4a. Bonr,rulrncrBo ocraJrbrrbrx
gJreMeHToB lroHa3r,rBaer ua6r,rtor orHoclrreJrlHo Conuqa, rpt4rreM aror ua6br-
ror( pacrer c yBe[uqeHueM aroMHoro Beca. AnalorraqHHfi pocr 6r,r.r uaftgeu;
HaMIr u Ar.E 6oree ropflrreft Am-esesAhr 68 Tau [t].

Hax raruu pacqerbr l.rg 16 Ori z 68 Tau, ran rr AaHrrhre Cuura [14J yxa-
BbrBaror Ha [e{urlzr yrJrepoAa y Am-aneag. Ognaxo K aroMy peayJrbrary cJrg-
Ayer orHecrucb c ocropolHHocrbro. He4annue BbrqucreHug ly6esu [19J,
BbrtroJrHerrHbre rrpl[ oTr(a3e oT ycJroBu.fl JroHaJrbHoro TepMoAItHaMuqecnoro paB-
HoBecu.E (JITP), ror(aaaJru, qro yqer ornJroHerrr4ft or JITP Moffier cuJrbrro tro-
HU}ItaTb HaCeJreHHOCTr, arOMItr,rX ypoBHefi c I s aTl\aOc{epax BBesA fiJracca A-
Ecnu aro rar(, TorAa BbrqucileHHbre Dr(Br{BaJreHTHbre rxupurrbr rrnnufr. C I 6y-
[yr Hu]r{e, qeM nplt ycJroBur4 JITP. A 3ro B cBoro.oqepeAE, Morr{er trptrBecTr K
troBhrrueHl4ro otrpeAeJrgeMoro coAep)fi aHr(fl yrJrepoAa.

Ha pzc. 5 (nnepxy) cpaBHuBarorc.E rrauru AarrHrre o xuMr{qecxoM cocraBe
Am-aseaA 16 Ori lr 68 Tau (crir. [11). 3ru aneagrr BaMerHo orrusarorc.s Melr{Ay
_c_o6oft no a{{extzBHoft reMneparype (7ro : 7900 u 9300 H cooraercrnenno)-
I4-lrero:rcg paBJrrrrrra.s tr B colepx{aHrrrr aJreMeHron. flperxAe Bcero, r aruocSepe
16 Ori nafigeu BuarrrrrerbHrift qeSuqur Ca u Sc,, n ro BpeMfl r(ax y 68 Tau
Tar(oro Ae{uqura ue o6uapyxreno. ftax orMerraJrocb s [1], He[ocraron Ca
u Sc cqxsau c a$Sexrrasnoft reMrreparypofi. Am:gseaAr,r c reMneparypaMu
Trq} 8500 It uMeror HopMarrr,Ho e uilu. Aalr{e troBbrrxerruoe cogep}r{auxe,
HaIIbI{II.E rL CI(aHAu,E, Ho npI4 yNreHblxe}rl4W T,a6flOflB[rfle.rcfl. r{ paCreT geSUrlur
arux AByx eJreMer{roB. Taxulr o6pa3oM, Am-aneaga 16 Ori BrroJrHe coorBercr-
Byer reMneparypnofi BaBrrcuMocrr{, orMeqeHuofi r [1].

Itpoue roro, HaH Br4,quo rtl pttc.5, n aruoc$epe 16 Ori cogepxaurre rrrr{e-
Jrbrx EJreMeHroB Hecr(oJrr,r(o BErrrre, qeM B aTMocsepe 68 Tau.
- Znrepecuo cpaBr{T4rr, Harxu AaHHbre gna 16 Ori c peayJrlTaraMr4 Xyugra
[1{] lrs Am-areaArr 63 Tau, Tarufie rrccrre[oBarrnofi ruirogolr uo4e.nefi aruo-
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9$en. IlapaMerprr arux AByx BBeaA onaaaJrucb BecbMa 6nuaruuu (cu. ra6n. 3).
I(poue roro, o6e oEtr trptrEaAJre?fiar o4rroMy cnotrJreuuro. floarouy rnroxio
oxru[arb, qro u xtrMuqecxuft cocras zx aruoc$ep 6y4er trpuMepuo oAurrafto-
sEIIvr. Mr-r trptrBeJIu [aHHbIe XyuAra [11] s rramy cucreMy ctrJr ocquJrJrsropoB
E BareM rramJru paBEEqy r aorapu$ue cogeprr(aHufi Mer{Ay 16 Ori z 63 Tau
(pzc. 5, ruray). IIpz arou He BcerAa yAaBaJrocb [oilyrrurb gocraroiuo roqrrhre
peByJrbrarbr. B qacrrocru, cBerJrrrMu r(pyxnaMu rra puc.'5 trpeAcraBJreubr
oJreMeETEr, [JlE noroprrx A lg e ofipe[eJrfieTcff Merree rraAex(Ho tro cJre[yroquM
IByM rrpEtrunairr: 1) zx co[epmasue s [11] uaft4euo EeyBeperrEo ug-Ba HeyBe-
penrrocru B uaMepeHrbrx r[trpunax W; 2) uveercn roJrbno o4na lo6rqar .ru-
Eu.E, rro roropoft y[aercn otrpeAeJrurb paauzrly t gf-setutuuax u, cJreloBa-
TeJrblro, troupaBr(y H co[epmauuro. C yxreroM cfiaBarrroro, Hafi BEArro ua puo. 5,
o6e Am-gsea4rr AeftcrsureJrbrro or(aoaJrtrcb 6nzaxzMu rro xuMurrecfioMy coc-
raBy.

tr{rax, fi rracrosqeMy MoMeEry MeroAoM uogerefi arrvroc{ep u3yrreubr rpr
Am-aneagn B cr{otrJreuuz fzagn: 63 Tau [11], 68 Tau'[1] u 16 Ori. Pauee'
ouu 6nrru uccJreloBarrr Cuzrou l/l.,41, rrpuMeguBrnzu nom6unupoBarruyro
MeroluHy, a trMeHEO: OH OrrpeAeJr.sJI CO[ep]HaEUe gJTeMeHTOB trO npUBBrM pOCi
ra, oAEafio trpu trocrpoeuurr. fiocJreArrux uctroJrbBoBaJr MoAeJru aruoc{ep. B [11
orMeqafiocb, qro nJr.E 68 Tau [aHHBre Cnrura [14] uocre ucflpaBJrerufi, cr,lt
ocquJrJrfiropoB or(aBaJrucb B cpeArreu ua 0,2 Eu)r(e Hamux oqegor( lg e. Mu urr-
TaJrucb o6r'gcnzrr raxoe pacxorfiAeuue reM, qro trptrHsrue s h4] BEaqeHu.E
7a$, lg g n Et lrecaoJrBno oTJrtrqaJrucb oT Earnux. Teuepr aEaroruqEoe cpaB-
Eenue urrl rpore.rv. u. \ila 16 Ori, tr_peABaptrreJrrno trpuBe4fi Aarrrrbre fi,41
B Earrry c,IilcreMy cuJr ocquJrJrgropoB. Brr.gcsurocb, ltro coAeprfiauue aJreMelr-
ton n [14] grs 16 Ori, xan v. \ltr 68 Tau, cucreMarzrrecxz saEurneno (u cpeI-
EeM,Ea 0,3-0,4 r .norapz{ue). Taroe pacxorr(Aerrue y}fie He ylaercfi o6,snc-
Eurb roJrbr(o paaflurru.EMu B trapaMerpax Zao, lg g v Et. Botee roro, ecJru
trpuBecrtr AaEEbre Xyngra llt) u. Curra ll41 ws.63 Tau r ogroft mnaJre cuJr
ocrluJrJrfropoB, ro fr. arrr aroft Am-aseBAbr pegyJrbrarbr [14] onaauaarorc.E Ba-
EUtr(eEEErMrr.(r cpe4uervr ra 0,5 r norapz$ue) ro cpaareuzro c 6onee rorrEbrMu
AaITITDIMtr [11]. Coagaercs ruesarJreEue, qro oqeHHu coAep]fiaEuff aJreMeHToB,
upuBeIerruble s l!.41, coAeprfiar cucreMartrqecxue omu6xu,

-CyqecrseuubrM rregocrarr(oM uogereft auvroc{ep, trpuMeueruux Cuurou
[I.4], 6uro ro, qro B rrux Ee yqtrrbrBaJrc.E tronpoBuut e66exr. flo ouy6Jrur(o-
BaEEETM B JrzTepaType pacrreTaM MolnEo_ BaHilroquTb,qTo aTo trpuBeJro r( BaEu-
Erelruro reMtreparypar B MoAeJrEx Ea 200-300 K. Itar tronasrrBaror Eamu
Bbrqucilegu.r, uo eroft trprlrure Belruquna lg e r [14] uor.ra 6rur sauumeua
ua 0,2-0,3. Itpoue roro, B [14] uenocraroquo roquo orrpeAeJrfiJrtrcb trapaMer-
par arruoc{epbr, qTo TaHrr(e MorJro trpuBecTu n cucTeMaTuqecKtrM omu6rau
B . CoAeplr(aEtru oJreMeEToB.

5. Cpanueuue c DBoJrroq[oflrrbrMu pacqeraMll

Itar u B cryqae 68 Tau [1], upzrvrenuB pesyJrbrarEr aBoJrrouuoHEErx BErqtrc-
renufi [20], uEil HarnJrtr Maccy M, pagnyc .R, creruno crr L n BoBpacr t ucctr€-
EyeMpft BB-eBAlr. B na.recrse ucxogrroro coAepx(arrus. 6utru. npurrrbr Brraqe-
r;un Y : 0,265 AJrg reJrus n Z = 0,025 Rrs r.Err(eJrbrx aJreMeuroB, coorBercr-
Byroq,ue trepBoraqarbrroMy xtrMuqecnoMy cocraBy Coauqa l2ll. B U] yme
orMesailocb, uro ue6olbrrroe yBeJru\enmeZ MaJIo BJrzEeT Ira oKoHqareJIBIrbIe
peSyJrbTarhr

Paccuarpznas aBoJrroquo_Hllrg rp_exu Ha rrJrocmocru T6E - lg g, MEr oqe-
uuJrtr ornoczreJrbuyro Maccy MlMo, Sarepr otrpeAeJr.EJrucr fa4uyc R w cserv-
Mocrb Z c noivroqbro cJre[yroqux cooruomenufi:

,.o a

b+ -tl,o4s*2rgfr+ Atgr,E..

SAecr Mg, Rofr Lo"* coorBercrBeuuo Macca, paAzyc u cBertrMocri Cofirqa.
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0qerna Maccbr,
16 Ori

MIMO

I , 55+0, 10
2,5t0,3

0, l4+0, 09
0 , 54+0, 10

0,83+0,20
1,97J.0,22

T a6nrt 11a 5

pqAuy-ca, cBertrlrocrrr rr Boapacra Am-aneaA
n 68 Tau npr 1. : 01265 w. Z:01025

6,7
81

Peay.nsrarr,r npeAcraBJrerrbr B Ta6Jr. 5. 34ecr, E{e [Jr.rr cpaBrreHug rrpr{BeAe-
rrr,r orleuxrr M, R, L u t gtrx Am-aneagnr 68 Tau, troryse;Ebre B [1]. Buquo,qro 16 Ori .sarserc.E Merree MaccuBnoft a 6onee uorogoft BBeB[oft, .reNr 68 fau.
Cy4r uo DBoJrroqrroHrrbrM rpexaM [20] , s ueft eqe npo4omxaerc.fl craArrE rope-
Eu,E BoAopoAa B .sApe, B rO BpeM.E r(aH BBesAa 68 Tau, Eo-BtrArrMoMy, y}I{e rpo_
,rtrJra ary cTaAuro.

6. OcuosHrre peaynbrarbr

i.. OcsosHBa.Ecb Ha r,ro[eJr.Ex atr,roc$ep I{ypyua [5], urr HailrJrrr AJrfi
Am-sneagrr 16 ori r.rB cnorrJrerrun rua4rr crreAyroque BgarreHufl a{serrznnoft
TeMneparypbr, ycxopeHu.fr. cfr.Ill r.fl)fiecrtr tr cnopocrra lruxporyp6yJreHrlrocrr4:
7,0:7900 -f 100 H, lg g: 4,35 ! g,lb u Er : 6,0:Lg,5-xr'r/c.

2. Orpe4ereuo coAepmauue 23 DJreMeHroB. O6uapyxrenrr ge{uqut HaJrE-
Tryfr.v cHalrAl4fi (onono 0,7 n rorapa{ue) tr BHaqtrreilrnrrft ra6rrrox MeraJrJroB,
HOrOprrfi pacrer c yBertrqeHtrelr aroMHoro Beca u Aocrtrraer AJr.s peAr(oSeMeJrL,-
.rrbrx aJreMeHroB Bertrquur,t A lg e : 1,5.

3_. -cpanneuue c 6o.rree ropauefi Am-aueagoft 68 Tau, EccJreAoBarruoft pa-
:rlee [1], [ofiagaJro, qro arMocabepa 16 Ori zueer 6onr,ruufi ua6uror r.s*erlr"
sJreMelrroB, uen arlroc{epa 68 Tau. I{poue roro, y 16 Ori coAep}KaHtre ca
u Sc sa[{eruo Merrbrrre, uerrr y 68 TaLr, uro coorBercrByer BaBtrcuMocrr lg e (Ca)
z 1g e (Sc) or 7e6, orlreeenuofi B [1].

4. Cpaeuenze t6 Ori c 6nzenoft tro xapanrepucrunaM Am-anea4oft 63 Tau,
'Tar()fie rpzrraAJreffiarqeft cxounenuro flraAbr v. EccileToeauuofi Xyu4rou [1{1,
,o6uapyrHu.rto 6nr,rsocltr xtrMusecxoro cocraBa zx amrocdrep. ItaH Harrru Aarrubre
orrrocurerrr,r'ro 68 Tau u 16 ori, raK r4 pe3yJrbrarDr [11] u.rg 63 Tau yKaBbr-
Baror Ha ro, rrro orIeHr(E clrura [14] coneprxaHr[.E aJreMeHroB B aruocrfepax
.Am-eeeag, [o-BtrAtrMoMy, cucreMaruqecrtu BaHtr]r{eHr,I.

5. Ha ocr{oBe_cpaBHerrrr.fl noilyqeuHbrx aua.reu[ft T66u.lg g c aBoJrroqtron-
irhrMv pacqerauu [20] oqerreHbr Macca, paArryc, cBeruMocrE, r4 BoBpacr Am-asea-
grr 16 Ori. 3ra BBeBAa eqe AocrarorrHo r,roroAa (t - 250 rturn. ner), u n ee
,ff,qpe [poAorr]Kaercrr repr{oEAepHoe ropeHue BoAopoAa.
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3BE3[HA-fl COCTABJIflIOqAA
B YJIbTPAOI{OJIETOBOM I4SJIYqEHIIM @OHA HEEA

A. M. Srepera

Onucan rreroA B6rrrr{cJrour{-s 3Be3AHorl cocranr.nrotrler"I I} yJlr,Tpa{uo'retonolr cllealerrl4r{

UC6a n rrJr6[\aA1ax 6 X 6o AJIfl yqaCTI{OB ne6a, ua6lrOqaBIIIIIxcfi B SItC11epIIIIe11te <fanaH-

al{fia) }ra CIMEIIRS <flporgOa-6> (coaeeagug BAOJIr 3I{JIIllITl'tXlI: Pr,r6rr - OseH - Te;req -
E.nraaueqrr - PaX), Br,t.Il,IcileUzg BbIIIOJI]ICHbI IIa OCI{OBe I'I3MepCHHLIX IIOTOI{OB SBoBA IIa

crryrrrr{fiax TD-l (S2/63) u OAO-2 (WEP). O6cyxgaelca yrler ne}I{sBe3AIIoIo rorJloil{elllrs

u nry* AJrr.rHax notu, 11565 A u l,t965A; n rerrnrrx o6racrsx ue6a (coanesAux Pr,r6lt, Oneu,

E,lr,raneqrr, Pan) uonpanxa 3a uorJlorqeHl,Ie cocraBJlfleT(3'10-e u t0-0 apr/crr2'c X A'cp

o 2"1565 A H 1,1965 A cootlcrcrnenno. ,[,.nr Drr{x rerrrrbrx o6xacretl, pacrlorro}r{eEr{brx rla ra-

Jragrr.rqec1i,rx rrrporux (l brl l> 30o), oqeucu nrrag crla6lrx 3tseBA c nty) {0'r", oE ne

rpeBocxoAnr 4.10-g opr/cnz'c'A'cp n I'1"1500-2000 A'

TH]i STELLAR COMPONENT IN THE ULTRAVIOLET SI(Y BACKGROUND'

by A. ltt. Zuereua. Method of the calculation oI stellar component in thc ultravioiet siry

backgrounrl s,as clescribed for 6 X 6o shy regions obscrvecl on the space experiment <Ga-

lactiJ<a> aboarcl <Prognoz-6> satellite (along the ecliptic constellations: Pisces-Aries-
Taurus Gemini-Cancer). The calculations u,ere carriecl out on the basis of stellar {luxes

measurecl aboard the TD-l (52168) ancl OAO-2 (lVEP). The correction for the interstellar
absorption has becn cliscussed lor trvo lavelengths 1565 and 1965 A; for dark sky regions

(pisces, Aries, Gemini, Cancer) the allorvance for interstellar absorption is (3'10-0 and

10-g erg/cm2.s X A.sr, accordingly. The contribution ol unresolved faint stars Qn,) L0)

was csiimaterl for itark sky regions (l b' l> 30o), at IIt500-2000 A it does not exceed

4.10-e erg/cm2 X s, A'sr.

flpu zarrrepelII4II IdBJIyqeHu.E {oHa He6a, flollaAalolqelo B IIoJIe speHIIfi trpl4-

6opa,- BBSBAT,I BH6C.ET tsKJIa[, KoTopblft Heo6xoAtrNlo yrIUr];IBaTb A71E 11o71yqe-

Hr{fl cBegeHuft o nll$(lyBHoM uaflyqeurlr.r. Bofipocy I4cKJrIoqeHlrrr rrHTerpaJrblro-

ro BBeBAHoro cBera r4B Ha6JrrogaeMoro B axctreptrMeuTe (faJIaHTtrIta)) cBeqeul{fl

U,2l r,ocantr{eua ara Pa6ora.
flornoe u3rry-reHue {ona ue6a B AaJrenoft yJrbrpad)r4oJleroBoft o6flacru

cneHrpa fu},l100-1900 A nalrep.nrrocb B nJroq,a,UHa-y He6a [!IaM€rpoM ^60
o roMotrtrbro rxupoqonoJrocuoro 1m : 200 A) crrerrpoMerpa c uaroM -50 A
Ha cryrHrrr(e (fIporHo8-6r> (excneprrMeFrr (fa;rraxtnHa>). Anoreft clyrrluna Ha-

xo[r{,[cfl Ha paccro.rrtruu 200 Tr,rc. r(M or SeMrlr, tlro rloBBoJIuJro rloJrlrocrbro

tr{cnJrroartrrrb Brrufi:Hfre BeMHofr aTMoc{epbl I{ reoHopoHbl, a Tar(}He IIHcTpyMeH-

raJrbHol'o pacce.flHHoro cBera Lo:ts.a IIsI\{epeHtr.s [3], PeaylsTarhr eEc[epIIMeHra

[Jrf TeNfr.rbrx yqaCTI(oD He6a Ha BLICOHIIX I4 cpeAHIIx IalaHTUrIecHI{x uupoTax
rr r(parl{oe ofiucaFlrre y'rera sBesAl{oft cocraB;flIoqeii ony6;ruxotsaHbr e [l ,2)'
13 ganrrofi crarbe 6olee nogpo6no r4 rroJrHo orlltcaH MeroA olrpe4eJreHrr.E 3Be3[-

Hofi cocraBJLsrcqeft.
Bcero B ancileprrMenre (faJrar{Ttrrr(a) Ha6rro4a[oct 26 o6racrefi ne6a,

B ra6[. L 4aurr DKBaropUaJIbHbIe tr IalraRTtrqeCHU e HOOp[trHaTEI qeHTpOB 3TUX

trrroqagon. ,{re o6tacrrr (7 a 26) r're paccNlarpuBarlllcb IIo ilpuqrge rpytrHoc-
Tefi B o6pa6orre Ha6rrotrareJrrlHbrx AaHrrbrx, TaK rrro oHoHqareJrr,Ho 6rrnr pac-
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cuorpeubr 24 o6tacrn ue6a, egonb ar(Jrunrtrrnr4,
(Pu6u) lepee Mne.rHr,rft llyrs (Te.rreq) z aareu x
uerlu - PaH).

or :rencuor? o6.rracru ue6a Z.
relruoft o6lacrz 25 (Blua-

?Ia naranora Henry Draper (HD) grr xax4oft trrroqaA*tr ue6a 6rrru nrr_6parmr Bce BBeBAbr c ynagarrtreM ux ctrexTpaJrbnoro HJracca z rzayamnoftaaea4uofi BerEsuEbr. A,ra ygo6cma unoqa4ru nrr6zpaJr.ucb HBaAparrrBrMtrru tro HaraJrory HD 6rruz yurenbr Bce BBeBAbr go- srdaAnot ,.r*ii,""il,s,' a qacrtrquo rarufieB urrrepBaJre BBeaAEBrx rerzvua g,b 1mu < f0. B-;;*;;;
trJrorqaAKe orAeJlbrro Bc.e BBeBABT 6rrnz pacupeAeJrerrbr tro ctrenrpaJrbrrbrM KJrac-
carvr (8, A, F, Gr K, M),^aareu anea^rr B _iF 6urrr paaOzru ri, f O 

"pV"" "LtroAHJraccaM or 05 qo FB. Snes4rr 6oree trognutrx cuexrpanrurrx r(JraccoB lre
Aaror cyqecrBeHlroro tsHJIaAa s Earexoft ynrrpaSzonerosoft o6tacr:z ctrer(Tpa.B ramgofi o6racru ne6a grn nax4oft co-e*rnarirot 

"py""u, 
orAeJrr,Ho otrpe*

AeJrfiirc.fi cyuuapnsrft ogrgl arrepruu , ,g-o,amv , a4rrrqu, uoroRa tr3ilyqe_
IIU.E AJIfi sBeBABr TfLv : 0. flpzrrrep pacuf)eIeJreEtr.E qtrcra sBeBA trO CtreHrpaJrb_
rrbrM HJraccaM A,irs reuuoft o6racrz2 (pu6u) AarrEa pz.c. l, o, ru *o',ropo-ro BqAHo, 'rro Eau6onbrrlee qucJlo aBeBA traAaer ua cnexrpaJrbrrbre KJraccbxF- K.

,{na nepexoFa -H a6conrornrrM errepreruqec*zM eAtrrrtrr{aM uBryqe,ufl -rroror(y F7 (epr/c.vtz.c.A) neo6xogzuo inarr pactrpeEerrerrr rr"p"dr r rioy-
xrjl"_:u r,, r F x (*u : 0) Ars ft a,fi Aof o ctre*rpaJrb,oro uo4xnacca orAeJrbrro.04uuza Boalroxnrri cuoco6on Haxorr{EeEEs Fx _ upur"oeru" 

" 
rrgfr'r1e*uro

uoAe.reft (uactuuno uJrtr rroJrrrocrrro) u EopMrlpoBna trx K coorBercrBvromeft
{ororu-erpzuecnoft ctrcreMe (xax, naupz*ef, cfierrro u fa, hi. -Oo;;;;;;;
cuoco6 ne 6nrr ,'purr.fir rraMrr, fiaH Me'ee ro.rsbrfr. n"" o"p.ler'"*";i;l;;' :: 0) rvrrt BocrroJrb8oBaJrucb_u8MepgrrEbilvrtr 

-'IoroKaMu BBeBA trB creHrpo{oro_
Merpuqecxzx HararroroB TD-! (52/68) [6, Z], u OAO_2 (ryEp) t8l, c,;ae];r_
4trx oKoJro 1600 areaA,^paa6pocannrrx uo BceMy ne6y) ?Is-arzx KaraJroroB6uro nnr6paHo onoJro I50_anea4 (ltO n40 zs xarano"o, fb_i;ijrio:i";;;;
BelrcrBerrHo) uo ncervry ne6y A.nr Bcex BoaMornnDrx crrexTpaJrbEblx ftJraccoB oruo Ao -t'd, c Hopr\faJrbrrbrMtr rror(aBareJr.Emu qnera, [Jr.E r(oropErx ua6rrrox qBeTalE(B-V)l<0,02.

flo cno nrry Horrrpo Jrb aEepreruq ecxoft 
. 
rm.rrz6po BKg Eatrr ero upz6opa r no-Jrere trpoBoEE.rrcfr. ro ra6nro4enuxu apxofi B-ese-Burr_6Jau, AJr.fi noropoft urr

troJrBBOBaJrtrCb Ctrer(TposorouerpzuecKuMu AarrrrBrMu TD-l, trpu otrpeAeJreEun
areagroft cocraBJr.Eroqefi urr raHlr(e nrr6pgrg Sorouerpuu""r,lril cucielryTD_l -(DororrrerpTuecx-air_rq.u^uocrb u,Mepenufr To-?i oo puur""rr"on ucroq,trHaM _.
or L0 4o 200/o 16,9, 101.

- floc.re EopMupoBnr_p_actrpeAeneumfi aueprur{ B ctrexrpax IEO area,q, au-6parurrx trB r(araJroroa TD-l rOAO-2, xnti : 0 a oc_peaierro ,ryrp, oux_
AOIO CtrefiTpaJrbrroro RJracca tro qEcily BBeSA ATtrX <O6paa40u u3 r(araJroroB
ru
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Pue. I. Pacrpegenenne 3Be3A tro ctrer(TpaJrbnbrM RJraccaM B orroclrreJlbuhlx eAr4ruqax
gna o6racru ue6a 2 (ra6;r. 1) u n.norqagnc 10 X 10'

o - tro qrrcJry BBeBA, 6 - no Br{JTaEy BBeBA B rrx cyMMapHoe rrBJIyiIeHr{e
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'Pnc. 2. Cpeguee pactrpeAeneuue aEepr[II F1 (my : 0) nus sBeaAEI cIIeI(rpaJlbEoro RJIacca

85 npu lE(B- Y)l<0,02
.1 - cpeAgecrrap(er{Hbre gEaqeEtrr B rroJroce A[:200 A no Eannrru TD-ll 2 - axcrpaloJrEtll'rE rlo

[aHHriM OAO-2. IlcxoAHbre EaEHbIe: 3 - CpeEHee pac[peEeJreHl{e aHeptIII{, HopMtrpoBallEoe ,\ mV :0i
B ctrer{rpaJrbHoM r.rprepBaJre AI:40 A Aun lloeuesg no EaHH6IMTD'l 16' ?l; 4 - cpeAuee pacrrpeAe'

JreHtre sHeprrrrr ,Jpfimv:0 B flOroceAI:204 no gauunn OAO-2 [S],5-cpemrecuraE(errHble 3Ha-
qeHr.r.E B nonoce AI : 200 A IIo EaEHbIM OAO-2

6rrnr naft4eEbr cpeAlrtre pactrpe4eJrelrz.E arreprutr Fi (*u : 0) Ans xarr(Eoro
.ctreRrpaJrbEoro HJracca i, upua.aaalrHble H {ororr.retpuuecHoft oucreMe TD-l
(52168) 6ea yuera trorJroqeutr.E MeffiaBeB[Hoft cpeAbr. PacclrratpuBaeMbrft trE-
repBaJr Errtrrr BoJrH fui,1300-2000 A oupe,qoJl-EJlc.E^ r(oporHoBoJlEoBoft rpaHrr-
r{eft rBMepeHufr rra TD-l z OAO-2 (1360 u 1200 A coorBercrBeuro) c oguofi
cropoHr,r r4 rpaEm{eft Ilamero CtreRrpaJlbrloro trHTepBaJIa B [JItrEEOBOJTEoBoft
qacTr{ ctreRrpa c Apyroft cTopolrbl. ,(.ir.* nyumero coorBeTcrBufi c {orolrerpu-
qecRuM paBpemeEtreM ctreHTpoMeTpa <laran:rrna) troilyqeEHbre pactrpeAeJre-

riufr. Fi (mu : 0) 6rr.nu crJraEtelrbl B trHrepBaJrax Afu : 200 A c EaroM 100 A.
Ha prc. 2 uoxaaau trpuMep ranoro cpeglrero pacupeAeJleuux F7 (*v :

:0) Ars ctrer(rpaJrblroro HJIacca 85.,(rx BBeBI nJlaccoB B, RaK BUAEo u3
ptc. 2, coorBercrBtre Melr(Ay nBMepeEIrr,IME Ira TD-t z OAO-2 xopouee. Ho
AJI,I BBe34 KJIaCCa A OUO Eapy[aercfi, r(aK 3To tror(asr,rBaeT puo. 3, Aaroquft
pacfipeAeJrerrarr EEeprtril. [,ilfr ct Lyr tro o6otrM er(cnepuMelrraM. Ha 3To o6croE-
reJrr,crBo o6paqarocb BHEMaITEe r4 pal{brtre: cpaBHEBag EaIItrbIe TD-t u
OAO-2 4na 6onrmoro qrcJra BBeBA, Bqxuanc [tll uonyuurr orrromenue
F gD-L)lF (OAO-2) :0,75 s 1"1500 A, a n o6rracru 12000 A cornacze B trpe-
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rieirax 5%. IloeroMy [aHHbre OAO-2, npeABapI,IreJrbHo crJra]rieHHr,re B troJIo-
cax Af :200,4 r.r nopuupoBaHHbre Ii cr4creMeTD-l, 6rrnu npuueHeHbr tl oc-
HotsrroM AJr.E altcrpanoJlrll{Irrr Fx (mu : 0) , HoporxoBoJIHonofi qacrl{ cler(rpa.
Ha puc. 4 upuee4eur,I rroJryrleHHble Har{u crJra}IteHI{EIe no 200 A pacupe4ene-

nun Fi (*u :0) grrl ncex nr,t6pallgltx noAnJlaccoB.

,(a.rree, g.nR naxr4ofi rrroqaAnr{ ue6a c r{eHTpaMrr, yr(aaaHHLIilIu n ra6n. t,
6rrr uafiqeu cyulrapurrfi rlorolt aI{eprLIIt or BtseBA c my { 10 u 6ea yqera NIeE(-

3B eSAFrOrO nOrJrOLqeHZ.E

t': L}-o'4(mv) j pL (^u : 0),

rAe r4HAeRc I osHaqaer Bce crrel{TpaJrlHble noAfiJlacchl, a I - nce HoMepa SBeBA

n xaxgoft crer(rpaJrr,rroft rpyune.
B peaynrrare AJrr{TeJrbHblx Br,Iqr{cJreuufi 6r,rna noJryqeHa cpeAH.fl.fl cyMlllap-

Ira.rr rrr.rrer{cuBHocrb asealuoit cocratsJrEIotrIefi 11 (A) (auauHou A o6oaEa'IaeM
Bapr{ar.rr <A> sbr-rr4cilenrait aneagnoit cocras;rnrcrqefi 6ea yueta IvIe}ItBBeBAHoro
uornoq,e.rua) n eguuzqax apr/clr'.c.L'cp AJrfl rrJlolqa[on ue6a 6 X 6o, a
Taxlr{e Arrfl Henoroprrx o6.rracteI,l An.s rIJIorqaAoK 10 x 10'.

O4uaxo AJr.E Henoropblx Epr(I[x BBeBA B Halxux triroqaAxax ne6a lrlterucr
rfanruuecxrae uar{epeHu.s rloronots F7 Ha TD-l lr OAO-2. ,[,la necnorlbr{I{x
TeMHbrx o6.nacreft ne6a raHue BBeaAbr orcyrcrBoBaJll{, a [JIfl caMhrx Epr(Irx
o6nacreft s Nlfieqno,lr Ilytn uuc.no BITeBA rra KaraJlot'orl [6-8] 4ocrzrano 12'
TaHrar,r o6paaolr, o[rlparrcb Ha lrar,repeHHr,re rrorol{I4 ynrrpac[tloneroBoro uaJry-
qeuu;l BBeBA B Harrrr{x rrJrorqaAxax ue6a, l,rr,r BbraltrrcJltr{-Jlr{ BBeBAHyro cocraRJl.trrc-
rqyro 11 (B) - Bapr{aHr (B) - c y.reroNr Me}nBBeB[Horo [oHpacHeHI{.rI AJr.rI

caMrrlx flpr(I4x BBeBA par.rlrr{x cfler{TpaJrrr}rbrx r(Jlaccou. Ha pnc.5 n xa.recrse
rrptrMepa rpr{BeAe}r pesyrrrrar BblslacreHl4ft untencranHocrr{ 11 (A) u 11 (B)
4nr teuuofi o6ractu (2) n coaneagrau Prr6r,r. n'Inr nlrgur't, 'rto 1r (A) u 11 (B)
Malo orrusalorcfl. Itapruna N{eH.Eerc.rr c rrepexoAoM K }IrrBnIrN,I raJramTldqecfiuilI
rxuporar,r, rAe paBrurrr{e BapuaI{ros (A) u <Bl cyqecrBeHnoe (clr. IIpI'{rIep
grx apnofi o6ractn ne6a s l'l"ne'ruort Ilytn ua puc. 6) ' Hpoue roro, Ha pnc. 6

xopomo BI{AHa pasHLrrIa r{e}I{Ay 11, BbIrItrrcJreH}II,INItr B rlfloqaAr(ax rre6a 6 x
X 6" ra 10 x 10'.

,[na Hexotopr,rx o6.nacteii ne6a, Hpor{e sneaguol,i cocraBJLsIoTIeft s uro-
rqaAnax 6 X 6', 6r,rrll sbr.rucJreHr{ rani,Iie 17,\nflrlJrolr{aAor( 10X10', qro coor-
BeTcrByer NraI(ctrMaJILHLIN,I C,qBIITaNI noJrfl BpeHl{fl upr6opa npl{ efo IlpalIeHI{I'I
BOItpyr ocu. Ero 6tr,;rO CAe;raI{o AJIrI BLIflCHeHI{.fl TOIo, RaI( IISMOIIIITC.a IT tpw
'raHr{x oABr{rax, .lro oco6enuo BaE{Ho, ec.nu n6rueIrI Halrrero noJIfi BpeHr{fl Ha-
xoAuTc.E .flpr(a.B BBetsAa palrHero cne(TpaJrblloro KJIacca. Cgnraru troJr.s 3peHr4.rl

BOSHtrrr(aJIU, BO-UepBLIX, B peByJrbraTe roI.o, qro cHaHr'rpoBaHI{e IIo cneKTpy
B eHcrreprrMeHre (Iartar(Tr{r(a) ocyrqecrBJr.rrJrocb JIuHefinuu uepeMeqeHl{eM
BxoAHoro oxrla npra6opa, a Bo-Bropblx, IIB-Ba Bpatr{eHl{.g CIIyTI{III(a BoKpyI
ocu. CnonreHr4e AByx 4lninenrafi coBAaBaJro cJroE{HyIo Haprlluy cABr{roB noJIfl
3peHr4fi, noropbre MorJrrr AocTr{rarE, -2" n reqeHtrre [JrrrTeJIbHbIx (go 12'r) cean-
con ua6nroAeuuft.

Ha puc. 7 upuneneu npIIMep eneaguofi cocraBJlflIoqefi. Iy n Telrnor,l o6lac-
rr ne6a 3 s coisea[uul'ir6r,r4r.n rooo{agox 10 X 10" u 6 x 6o c qentpolr
a : {hQS,rr, 6 : -l-7'02' (cn. ra6.n. 7) , [rlrl [Byx rJrolqaAox 6 X 6' npn
CIBIIrax qSIITpa IIoJI.fl Ha -12o,5. Ma puC. 7 antgtto, rITO Ma]tCuNIaJIrHLIe CAtsI4III

noJrfl BpeHLr.s B Tetrrrblx o6.uacrgx ne6a cootnercrBylor tl3N{eHeHI4r{M aneaguoit
cocran.lrArorqefi 11 ne 6onee aIeilr Ha 200/o (eueagnrrrt ilou 6.nuaox H patsHorlep-
uouy). 3ro ue co6lro4aercrr \Jrfl.Epr{rrx o6.ntrcreft ne6a na HUBI(tr{x raJrar(rl4qe-
cnIIx rxI{porax (cu. pI{c. 6) . Bantso 0rN{erurb, qro oco60 rlqareJII'Ho onpeAe-
Jr.aJract 3BeBIIIIa-s oocTaBJItrIorUa.s n o6tracru ne6a 15, rAe IIaxoAI{Tc.fi .fIpHa-a

B-aBeaga ( Tau, rar( HaH etu ua6rro4eI.II{.fI IIocJIy}t\t4ltut AJLFI KoHrpolR a6co-
rrorsofr xanu6pouxu npu6opa. ,(.na oror"r o6,uacrn ue6a I7 6bt,no sbt'tl'lcrreHo

Arrr n.firlr rrJrotrlaAox rle6a 6 X 6o ra oAnofi 10 x 10'.
O4uaxo npu o6pa6orne AaHHrrrx ua6;rrogenr.rft lrtt socnorlbsoBaJll4cl cue-

qualruoft ue'ro4uxofi, noropafl rroBBoJrrrJra Br,rAeJr.arb I{3 perrrcrpldpyeNlllx cr{l-
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Pue. 6. Sneeguaa cocraBJr.Ercrqas
r xproii o6racrra ne6a 14 (coz-
aea4ue Tereq)
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xz lr! npruue Hpecr1rftrr - 11 {A) u
Itru(B)r nuorqa4xe6X6

-' ."'\ *--\
--- 

--a.\. 'q.\_+_.
v'-x\.. '\-+-

I,g6L

/4ru /6rt /frl zltta, fr

6

o
E

f
N
qn

p
/4t0 ,/il[ zolna,4

/iqn z0l0 h,

I)nc. 3. Pacupegeneur.re oEepItrtr B clleKrpe sBeaABI ctrel(rpaJlbEoro KJIacca A0 a Lyr
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EaJIOB TOJIE'I(O Te, fiOTOpLIe COOTBOTCTBOBaJII{ OAHON'Iy I{ TONIy ifie IIOJIO}I{0HIIIO,
troJr.fr SpeHr{fr Ha He6e. 34ecl rIbI He fi1rger{ rloApo6Ho ocTar{aBJrr4BaTbc.rl Ha aTo}r
BOrrpoce, orr{carrr{e SKCrrepr{rreHra r{ el.o oco6eirHocrrr cM. B t1-3]. Oruerralr
JItrIIIIb, TITO CA},II{ HA6IIOAATEIIbHI,IE IAHTI6IE IIOHASbII]AJII{ IIOEBJ]EHI{E B IIOJIE BPE-
Hr.rfr -frpnoit sBesAbr paHlrero cIIeKrpaJrbrloro HJracca.

Xo4 sneaguofi cocraB.r-flroqefi 1r (B) s 1"1565 A c ra.rraxrrnqecnofi rrrporor,l
b77 gla paccl{orper.rrrbrx I{auI{ o6racter,l rre6a noHaaarr Ha pr4c. B. CneH'rparr-
Hr,Ift yaracron 1,1565 A nrt6parr IIar,IIl AJLrI yAo6crBa cpaBHerru,q Harrrr{x Br,rqrac-
ile*uft c AaglrrrrMr{ 11"21. lls puc. B BuAHo, qro BBeBAHa.s cocraBrrrrrcrqa.rr
/ (11565 A) uaneunerc-rr lra -2 uopsAxa rrprr nepexoAe or reN{Hbrx o6racreft

'ne6a H .rrpxrrl{ o6nacr.su r Nlne.rrrou flyru. }tpoue euacenur,i 1(X{565 A) ,

Bbrrr[cJreHubrx Har{r{ AJr.rr rrJroqagon 6 X 6'u 10 X 10o, Ha puc. B nauecenu
sna.reHu.E 1 (X,1565 A) , oilpe[eJreHHrre IIB ra6.uuq fouqareHepa, ()ran;rranca

, n Bzncona ll2l . B [121 uurerparr,ur,rir anea4nr,rft cBer B ]"1565 A oupe4erarca
B rlJroqagnax He6a lC X 10'4nx lblr l< 40'v20 x 20" [.ts 16u1;.-40")
c ucrroJrr,BoBaHr{elr HaraJroroB SAO lr TD-l. flpe;nge qeilr cpaBuuBarb }ra[rr{
Bbrql{cJrer{urr c orrpeAeJreHIr.rrN{I{ IouqareHepa u Ap. [12], urr orrrerrrJrr{ r{a (apre
ne6a urorqaAnrr rra [121 u cpaBHr4JrI{ r,Ix rroJ]oiHenvtr c rraruuNrrr o6,racr.sura.

' iloc;re trpoBeAelrrr.rr zsoSor rro AaI{Hrrn{ [12] ur,r upr6;rranieuHo or{eHrrJr}l
1 (f 1565 A) arx Halrrr{x o6nacreft. tr{a epanueHrrfl peayrrr,raroB Ha puc. B
BuAr{o, .rro o6qee coorBercrBr4e HerrJroxoe, xorfl B [eraJr.flx r{Merorc.fl pa3-
TTITqfr.fr..

Ananza cocraBa BBeaArrbrx noJlefi [oHaBaJr, aITo Kar( B .Epnl{x, TaH 14 B TeM-
nrrx o6lacr.sx ue6a y.nr,rpa{r.ro.neroBo e cBerreHrre BBeBAHoro rroJrfl orrpeAeJTfl-
erc.E B ocHoBHoM BBeBAaN,rr.r panHr{x cfleftTpaJrr,Hrrx r{JlaccoB B u A,- $axt
ouenugur,rfi AJr.rr .rrpr(Irx o6nacrefi, uo rpe6yrcqufi uporepxn AJrfl reMHErx
yqacrxoB ne6a na Bbrco(rrx ll cpeArrlrx raraxTr4rrecxux ]fizporax, rAe rrucrto
BBeBA crrenrparrr,Horo r(Jracca F s Hecnolrr,Ko paB 6oruue, qeu .rtr{cro B- u
A-aneag, tsMecre Ba.rrrbrx (c,lr. puc. 1, a). Tau E{e, Ha pnc.7,6, nonaaau or-
HocureJrr,I{brft er"na4 BBeBA paaJrr4qHbrx clexTpaJrr,Hbrx KJraccoB B cyMMapHoe
tr3.nyqssua BneBA B 1,1600 L gra teunoft o6nacru ne6a. CpaaHeHr{e orHocrr-
TeJILIIOIO BI(JIaAa SBeBA paSJII4qHbIX CneKTpaJIbHLIX HJIaCCOB B CyllllapHOe
usJryaleHr{e BBeBI B BaBr4cr4Mocru or l, AJr.E TeN{Hofi u .apxofi o6nacrefi ne6a uo-
HaBaIro rra plrc. 9. Itax BtrArro r{B prrc. 7 v9, Har( ts.flpnr{x, rax rr B reMHhrx
o6racrgx ne6a ocuounofi nn"nag B rraJryrreHze BBeBAHoro rroJrfl Aaror BBeB4br
paHHI{X CIIeKTpaJrbHbr\ K"rraccoB.

IIoc.ne Br,rarr4cJreHr,rfl anecAuor,l cocraBJrgrotrIeit 11 (aaplranr' <B>) c yarerorr
BBeBA Ao 10"'n yr{eTor{ x{eir{BBeB/IHoro norJrorr{eHr{.rl ToJrLKo AJrfI caMrrrx fpnr{x
BBCSA tsO3III{ItAET ROIIPOC: HACHOJIbITO IIOJIYAIEHHA,E 3tsE3[I.IAfi COCTABJI'IIOIqAfI
coorBercrtsyer rlcrr{rrrror,ry cyilrr[apr]oMy r,raJryrreHr{ro 81.}esA u xaargoli rrJrorqa[-
xe ne6a. Bo-uepnr,rx, Har(yro [onpaBr{y x sneeguofr cocraBJrfrrotrIeli uoxrer
AaTr, yqeT I,reir{SBeSAHOrO norJroqeHrrE AJr.s ncex aueaA? Bo-nropr,rx, rrTo N{oIyT
go6anlrrr, x aeeaguofr cocraBJr.rrloqei,i neyureuHr,re atseaA6r c rny > {0?

Cpe4neft xapaHTepl4cruxoft noJlr{qecrBa norJrorqarorqero tselqecrna na Jryrre
Bpel{I,rfl B HarrpaBJIcrrr{fl,\, na6nro4aelrr,rx rraN{rr (r'a6r. 1), rro;rier cJr;ri6111o

cpegr,rnii rae6Lrrort r{Be'r'a TIE - V), orrpeAeJrer{nr,rfi grx BBeBA HaniAofi n;ro-
rqaAKI4 ue6a orgenr,uo. Ilpu onpege"nenun E (B - 7) na6rrogaerrrrre Arr.rr BBeBA
troHaBareJrI{ r{Rera (B - V) N{r,r BB.rrJru ua (toroenenTpr4qecfioro fiaraJrora
Bnanxo lr lp. [13], a Hopr{arrE,HEre noxaaarerrr4 rIBera (B - V)o - ra ra6nrrq,
ony6.nuHoaaHl.IErx B 114-161. Llrac.no BReBA, rrcrroJrbaoBalrrrrrx B orrpeAeJreHr{r,r

E- (B - V), gnn ranrgort rrJroqa[Hrr He6a paBrr4.ruo (or 7 go 26). Xo[, E (B - V)
c raraxrutlecnoii rrrraporoit q"na Harrrux o6nacrefi ne6a BAoJrr, eHirr.rurr{-
KIa fiprrBeAerr ]ra puc. 10. I{ax DrrAuo r,ra pr,rc. \0, Mn reMr,rbrx o6.rractefi lre6a
2-0, a raH)rre 20-25 (ra6r. J) cpeaur.re lra6r,rtnu rlreta ElT -J < 0,1,
qTo yRaSbIBaeT I{a HeSHarrr{TeIrbHoe l(oJrr{qecTBo norJlolqamrqelo BerqecTBa.
O4naxo cpe[Hrre EIE - W rlorryrreHbl rlo orpaur{tlenrloMy quony BBeBA, B oc-
HoBHoM 6o"rree .flpnux u 6nlraxlrx, Ir IIe rroanoJr.glor noryrrurb T(orll4tlecrlreHrrylo
lolpaBxy Ba N{e}r{BtseaAr{oe trorJrotqer{r,re ,l1Jrfl Br]ea4rroft cocran"naroqefi 11.

Taxrnnt o6paaou, r'rbr troJrarael,r, rrro o6;racru ue6a 2-6 w 20-25 Ha Brico-
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rttrx r[ cpeAHr{x raJrarrtrqecxtrx riluporax (Prr6rr, Oren, Bnuaneqrr - PaH)
6onee Apyrrrx o6nacreft axcrreprrMeHra <faranrrrxa> no[xo[fir AJrfi oupeAeJre.
nux grr{SysHoro uaJryqeHtrT.s {ona: eo-nepBbrx, xax naz6onee reMrrbre o6rac-
'ru ne6a (anea4uax cocraBJrrroqa.E HarrMeHbruaa) u, Bo-Bropbrx, Har( HanpaB-
JreHtrff, B r(oropblx Me)fiBBealHoe rrorJroqeHrre MtrIruMaJrbnoe. Peayrrrarrr no
4u{{ysuorrry LIBJryrIeHuro {ona B arl{x o6racr.sx ouy6.rrrnonausr s [1, 2J (aneag-
rra.fl cocraBJrflroqa.rr Br{ocr4r ne 6onee 500/o n o6qee cBeqeHrde He6a s 11600 A,
.ocraJrr,Hoe 

- az${yauoe uaJryrreurae {ona ne6a).
He4anno 6r,u ony6rur(oBarr $orouerprauecnufi HaraJror TD-l U7], rge

[aHbI MoHoxpoMar[qecmr{e rroronr4 uaJryqeHu.rl B qerbrpex AJrrlr{ax noru. Bcero
HaraJror [17] cogepxrl{r onoJro 31 rrrc. BBeBA rro BceMy ue6y, nxnro.raE cra6ue
BBeBABT go 1O-ft anea4nofi Berllql4Hr,r. ,(na cuentpaJrlHbrx r4HrepBaJra EToro Ka-
rarrora 1,1565 A z 1,1965 A (Al, : 330 A) noua4aror B urrrepecymqyro Hac
crreKTpaJrbrrym o6nacrr, rI, Tar(tr{M o6pasolr, Aalor HaM BoBMo}r{Hocrb rlpoBepr4Tb
IrpaBrrJrr,Hocrb onpeAeJrenzx (cyruuapHoro BBeBAHoro ualyueuza) s Xl565 A
u ful965 A ua ocuoraHrara {aHrruecxr{ IIBMepeHHbrx rroror(os.OKaaanocb,qro [J]E

-B0o/o BBeBI, BxoA.sqrrx B r{a[rr{ rrJrotrIaAHr{ ue6a, n fiaraJrore l'1"7] :flwe:|ruct,
f'(1,1565) v. F ()"1965). Tax, Ha ocHoBaHr{u arux AaHHbrx 6r,rnu sbrsrcrreubr
:BBeBlHr;recocraBrr.Erorque 1 (I1565) u 1 (1,1965) (napuanr <Cr>), rge6onee g0%

IIoMep
oOracr iI

Brrnatr c.na6rrx snea.[
10(m1r (20

(B .rucre sR. lomY) /rpaE,
HoMep ooracru

BH.naE c,na6r,rx areaE
10<my<20

(B qrtcfie 3a. 10mV16panz

10,63
10,68

8,62
10,25
10,35

o 6rqero hanyu enux aB eBA otrp eAeJrfl ercfi {anrzu ecru uBM ep eEHbrMtr rroror(aMu
ua TD-l . Tanurvr o6paaon, Mbr cquraeM, qro B aneagnofi cocraBJrfirorqeft./i(C)
Me)fi3Be3[rroe [orJroqeHuei trorrrlI rroJrr{ocTbrc yqTeIIo a pasHzr{a A11 :
: 1l (B) - /r (C) (puc' 11) gdet uorpaBlty K BBeaAHofi cocraBrr.firoqet
/1" (B) Ba MelrsBeBArroe tronpacueuue B AByx AJTIIEaX soru: 1,1565 A u 1,1965A.
Itar ar4no u.B plac. l7,gnx reMHbrx o6racreft se6a2-6 A,I (1,1565 A; ue
rrpeBocxoAur 2.10-s apr/cu2.c.A.cp r \fifr, o6nacreft 20-25 --- 3.10-e;
A/(f1965 A) srn rex Ere o6.nacreft ue6a (10-e opr/cu2.c.A.op.

Hpoue roro, Mbr otrpe4eJrtrJrrr [Jrfi lrexoropbrx reMrrbrx o6nacreft ne6a na
Bbrcorr{x u cpe4rrux raJrafiTusecnrrx ru[porax I brr I > 30" Br(JraA, nor:oprrft
-Molr(Ho ox(rrAarb B u BJryrrelruu Sona ue6a or cna6rrx HeyqreHubrx aaeag c rn )
> 10. Corracuo orpe4eJreHrrxm flapecne u flro6cosa [18] BKJTaA c;ra6rrx
TBBeBA rnasuofi rrocJre[oBareJrbgocrrr c m)70 s o6fiacr.Ex ne6a s6rusu.raJraaru-
qecnrrx rroJrrocoB cocraBJrfler ne 6onee 30 rsanroslcwz.c.A.cp r cuenrpaJrb-
uoft o6nacru l, 1500 A, uro coorBercrByer (2,3. 10a apr/cnrz.c.A. cp. Olnano
.4JI.s rrarrrzx reMubrx o6uacrefi re6a,2-6, Roropbre rraxoAfiTc.g Ea Bbrcorux u
,cpeArr4x raJlaxTtrqecfiux rnrrporax, Mo)rtuo ox(r(Aarb, qro Br(JraA or cila6brx
.BBeBA c nx> L0 6yger 6onee suasr{reJrbrrbrM.

Cornacuo ra6.nuqam Ban Pafiua [19] , rle 4aua $yrxqr{.rr BBeBAHoft ntor-
rrocrrr ff- (uuc.no BBeBA rra t nn. rpa4yc .flpqe m-ii asea4uoft Berrsuurr) a rrno-
qagnax 10 x L0", salru 6rrru BErqtrcleHbr A6at/2: Nm+t - N* B urrrepBaJre
rBBeBAHbrx BerrltquH 70 l rnv <.20 Ans Hamtrx reMrrr,rx o6lacrefi n'e6a n BaTeM
otrpeAeJreHa cyMMapHa.E Er(BtrBaJreIrTHa.fi IIETeHCtrBHOCTb USJryqeHZfl B qtrCJIe
.BBeBA ruLv : 10 na t rpa[2. B ra6"rr. 2 upuregonbr floryqenErre senuszfibr AJrfi
o6nacrefi rr'e6a 2-6 (Pu6u-Onen). ,(aree, AJrE orrpegeJrerru-E oruoczreJrB-
Eoro o6?rJrl{.f, aBeB[ paEnux crlerTpaJrbHbrx HrlaccoB Mbr BocrloJrbBoBaJrr[cb crlu-
ftaMtr BBeBA uB KaraJrora HD B namAoft EB TeMEbrx o6;racreft ue6a n uHTepBaJre
sBesgrrbrx BeJrrrqtrE 6 I ntv < 10. flo.ryueuurre Bgaqe,u.s t?, B Ba'ttcvMocrtr
or areagnoft BeJrtrqtrEr,r r, [onaaaubr Ha pr,rc. 1"2, w cpegw{e uB arux asa.renuft
,qJrfi r(a)fiAoft o6racru ue6a or4er6lro trpurrrrbr B ErrrepBane L0 I rnv < 20.

Ta6nnqa2

6r 139

2

4



L94dmtrtt

-,f

-o

?, 
SP,

u
Zf

-7

-f

G--a--<-__^ sp B
\F_EGr_{

:fo" -J[" l" il" bn ,/4[0 /ft0 Ut0 .L,

4.'

3

Pnc. 8, tr{aMesesre anea4nofi cocraBJrarorqeir /1 (B) e 1,1565 A c raraxrraqecxori lrur.rporort
brl gra o6racrerl re6a ago"nr ar{Jrrrfirrdr{rr (ra6ir. 1)
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Tanru o6pasolr, [prrrrr4cbrBafl BBeBAaM paHur4x crrexTpaJrbubrx r(JraccoB
B rrHrepBaJre BBeBAHr,rx BeJrr{qr{H 70 I mv { 20 cpegnee pacnpeAeJreurre aHep-
rr{r( Har( AJrfi BBeBAr,r crrerTpaJrbHoro HJracca A0, nrrag B uailyqenrae or c,ra6srx
BBeBI c m ) 10 AJrfi reMnbrx o6racreft ue6a c raJraxrr{qecnoft muporoft
Ib"l> 30o 6n.r oqelren <4.10-"'q spr/cu2.c.A.cp n l,l" 1500-2000 A.

B peaynrrare lrbr Molr{eM Banrrosurb, rrro B paccMorpeHnbrx HaMr{ TeMHr,rx
o6racr.sx ne6a c raJrar(rfiqecxoft ruraporoft I lrII I > 30" yqer Mer{BBeBAHoro
rlorJroqegr{.rl AJr.fl BBSBE rn ( 10 u yqer flBryceHr{fl or cla6r,rx sBeB[,tn > 10,
[aBa.fl notrpaBxl4 paSllbrx SHaKoB? rroqTrd HoMneHor4pyroT [pyr APyra, r{ 3Be3A-
Ha.rI cocraBJrflrou{a.fi 1r (B), olpeAeJrer{Ha.fl Ha}rtr{, 6ruaHa H r4crrrr{r{oMy cyM-
MapHoMy cBeceHuro 3BeBA.

B aanilroseHl4e aBrop Br,rpalr{aer 6.irarogapnocrr, A. B. CenepnoMy Ba py-
r(oBoAcrBo pa6orofi u E. tr4. Jftauopeuxo Ba noMotr{b B Br,rsrdcreur4.flx.
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nByx JJITIISOBbIE OElbEr(TI{BbI-Cy[EpAXpOMATbI 
vAH u'o''

AJrfr IxI4POr(Otr ODJTACT?r CtrEI(rPA

A. H. Ea6un, I. M. flouor, M. E. Ilouona

fI oxaaaao, qro rrB oreqecrBeEnr,rx crer{oJr llrorr{Eo salirfl taxue trapbr, I{oropr,re o6ecne-
quBarcr xopofiee uctrpaBJrenue xpoMarr4aMa rroJrorr{errrs B mnpoxofi o6nacrra ctrer(Tpa

,(43650-6550 A, X4050-11300 A). Ha DBM paccqr4ranbr nonr{perur,re o6r,errr.rnu c orEo-
cureJrlurrM orBepcrueM I : l5-'1,: 20 (rax BaebrBaeubre cyrepaxpoillaru), ralrerourue xopo-
Itree actrpaBJreErae oceBErx a6eppaqufi u floMbt. Ilpoaegeuo cpaBEeEire arux o6t,eflrrasog
c oI{BuEaJreETEblM AByxJrr4Econnin o6texrrrBoM r4B c6rrqnr,rx crer{oJr rz rror{agarro BEartET€Jrr-

Eoe trpeuMynlecrBo IrepBr,rx B oruolrrerr{Ir ucrpaDJreErr.fl xporraruqecaux a6eppaqufi B mlrpo-
fiofi o6fiacrrd ctreRrpa.

10.
tL.
12.

1.4.
15.

L4t



TWO-LENSES SYSTEMS-SUPERACHROMATSI FOR WIDE SPECTRAL BANDS,
by Babin A,N., Popou G, M,, Popoua M,B.- It is shown that Soviet-made glasses

can be used in pairs prevbnting from secondary speotrum for large spectral region (13650-
6560 A, 14050-11300 A). Well corecteil two-lenses systems FILS - Fl20 werc designed
by computer. Those objectives aro free from sphorioal aberration and ooma for large spect-
ral regions. The comparison of these lenses and two-lens achromat made of common glasses

is fullfilled. It is shown that suporachromats are more advantageous in oolor correction
for large spectral region.

O6reruusbr trB [Byx JrtrEB mtrpono IrprMenfroro.E B paailuqErrx o6nacrsx
rrayBE rr rexHtrHE, u B qacrEocru B acrpoEoMuqecfitrx trptr6opax. I{enuuuu
NAXTECTBAMU ATUX O6bERTUBOB fiBJIfircTC,E trPOCTOTA ICOECTPYAqtrtr U MAJILIE trO-
Tepu cBera, a Tarufie trocro.EEcrBo cBerotrpotrycHaEtrfl, Tafi naK JrtrEBbr trpan-
TEriecHu Ee Merrfror oBerotrpotrycfiaEtr.E, Ba uonilIoqeureulnuua EB Eecrofrnux
cTenoir uJru trpocBerJlerrEbrx. flpyruu AocToIrEcrBoM JruE3oBoro o6tsenTuBa,
BbrroArro oriluqarcrqtrM ero oT SepRaJIbEoro uJItr BopI(aJIBEo-JIUEBOBOTO, flB-
Jr.EerC.E efo MaJra.E rryBcrBrrTeJrbrrocTb r( rEyruro E, cJre[oBaTeJIbEo, H pa3rpy-
BorrEoMy ycrpoficrny otrpaB6r. O6renrus repMeruatrpyer rpy6y rerrecaotra, rlro
upuBoAr[T r( yMeEbrtreHtrIo noEBeRquoEEBrx troToaoB BoBlyxa, nopTfrI[nx trBo-
6paxtenue B reJrecnorlax c ornpbrroft tpy6oft. OAuano trptrMeE.Ercqtrecr B Ea-
oro.Erqee BpeM.s axpoMartrqecHtre u atroxpoMartrqecRtre o6renrzsLr I1-3I
o6na4aror Buaquret[buhrM BToprirqrrbrM crrer(Tporvr (ocraro.rnofr xpolrarzuecxoft
a6eppaquefi), r oco6enEocrz r y.rrrrpa{-uoJlere. SaMetzu, rrro 6ntrEtH.E.E yJIb-
rpa{uoaeroBa.E o6Jracm (1,3600-4000 A) lrap.EAy c nzgznoft o6.ractrro rpe4-
craBJrfier 6omuoft r{Erepec 4.nx aorpo{trBunoB, TaI{ fiaa n aroft o6nacrr na-
xoAurc.E 6o,rrmoe HoJruqecrBo ctrexTpaJrbrbrx Jrulrufi paartrsqbrx aJleMerrroB,
B roM ql[cre 6onrmuucrBo BoAopoArrrx nuuuft ceptru Banruepa.

Itan ronaauBaer reopufi ll, o. 2261, nropzuurrft ctrer(rp Af' tounoro o6r-
eftTuBa tr3 AByX JTUTTB trpoilOpqfiOEaJrerl paBHocrr,I orEoctrTeJrbEbrx rlacTrrblx Auc-
uopcuft ?r - Tz [Jr.E crenoJr, r(ctroJrbsyeMnrx "s o6senrzne, r o6patuo trpotrop-
qtrorraJrerr paBEocrtr noe{{nqueEroB [rrctrepcrr v1 - 1rz:

61, _ 1'r - Tr 1,.' !1 
-1"'

r4e I' - (ronycnoe paccrotlul{e o6r,exrusa. Taxurt o6paaou, 11,[.s o6,lexrraea
co cHIrlI{eHIrbIr{ xpot{arr{3},roM cJreAyer er,r6parr, u5pr,r ctexoJl c },rrrHlrMalr,noft
paanocrrrol Yr .- ?z r{ },It1H0ll}ralbl{oft paBIrocrLIo tr1 - v2.

,(,o uegannero Bpel,rerrid accoprr{Merrr orrrr{qecnrlx creHo;[, uprdro4lr],Ix AJrrr
coB4arrrrfl arloxpoNraron, 6rtn BecLlIa orpaH[rIeH, cro He rroBBoJTflJro paccqr-
Tarr, AocTaTorrHo cBeroclrlJlbHlrfr o6r,entrae.,(eficrnureJrEllo, rtaR yr(a3al{o B

[4], us flpein]rero KaraJrora [5] outnsecrtllx crenoJr Jrerno Mo]r{IIo uaftur uapr,r
cTenoJr, AJrrr noropbrr Tr - 1l.: :0, Ho rIpI{ eroM rr vr - vz Tar(}He Becbx[a Ma-
JIO, a OfITtr{qeCItI4e CI{JILI JIIIHB BeJII{HII, qTO B CBOIO OqepeEb IIpI4BO.qIIT? KaI( IIpa-
BrrJro, H 6onr,urnrr Buaqerrrr-filloctaro.rroftcrpepzvecHoft lr c$epoxpolral'nuecnoft

Ta6,rlrria 1

r, (,i)
N-l n/n MapHa creHfla !1-vr

i-h h- g g- F

(1)

t
2
J
4
5
t)
7
8
I

oHl
r{3
rll4
It 19
E TiB

TIT12
TI{ 23
Tlt 17
EIT 11

13 ,0
.1"5,7

1,4,7
13,6
13,4
t5,t
17 ,0
13, 0

0,754
0, 753
0,767
0,762
0, 756
0,754
0, 759
0, 769
0,753

0,4449
0,4442
0,4477
0,447lt
0,4439
0,4446
0,4446
0,4508
0,4432

0, 5399
0,5381
0,5401
0,5410
0,5377
0,5365
0,5384
0,5433
0,5366
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a6eppaqufr. ,fl,eftcrnurerE,Ho, BnaqeHuf orrrurrecxr4x cIiIJr ,nune o6renrr,rBa p1 n
p, ciregyrcqurt o6paaou Brrpalnarorc.E rrepeB orrruqecxylo cuily rp ncero o6r-
eHrI{Ba [1]:

nll uqeM I4BBecrIIo, uto ro s{{uIIr4eHTbI Al{cnep cI4I'I xroryr
or -15 go -95.

(2)

rrpr{Hr{Marb SH.aqeHV Jr

B nOCr1eluze rogbl, oAl{afio, 6rrlu paapa6oransr Uapnu oCo6rrx otrTtr{egfiux
crenoJr [6, 7], IroaBoJr.ffIorque uoryrlurb vr - vz trop.ffAfia 25 upt Tr- nlz=
:0. TaHosBr, HanpzMep, trapbr Oltl u 0@6, O[tl z CTtt9. I. M. Ilouoruu
[8] pacouurasbr cseiocunrurre atroxpoMarbr r{B crexoJr O}tt u 0(D6 z trogaBauo,
qTo BoBMOE(IIbI atrOXpOMaTbI trB AByX JIUIIB C OTHOCUTeJIbEBIM OTBepOTUeM AO

L : 6 rrpu Soxycuornr paccrorlrulr nopflAfta 1u. OAnaro pa6ouaa- o6laclr-cuepr-
pa srux u flpyrux trplrBe[eEEbrx n nuteparype arox-poltlaror-[2^, c. 115-133]
ocraercfl AoBoJIbEo orpal{rrqeugoft - o6rgrno ot },4800 go 6500 A, uro re4o-
craroquo [Jrff Muortrx pa6or.

flOraXteu, BO-IIepBbIx, IITS cyqecTByl6que MapHtr OTeqeCTBeHHbIx CTeftoJI

troBBoJr.firor paccrmrarb o6senrus c flctrpaBJIerIIrrrM xpoMartrBMoM rloJlo]fieurfl
r mzponoft. o6raoru ctrenrpa (uogo6rue o6tenrr,r3U npug.Ero IIaBbIBarb Cytre-
paxpOuaraUz) u, ro-nt6phlx, qTo Bo3Molt(nrr o6terruBbl uA ETtrx CTeRoJI C Eo-
ctaroqrro xoportruu ucrparnorrervr c{epuuecmoft, c{epoxpoMarg-q-eCnofi a6op-
paquft u xollrr. AcrurivratrsM.u npEBuBEa rIoJr.E, RaK zBBecroo [2] , B'Tour(ux
o6ronrusax Eo IIoA[aIoTc.fl ucllpaBJrenr4ro, a IIoroMy u orpauuqfiBaroT troJIeB-
nrrfi yro;r noJrr o6ber(TuBoB, roroprrfi o6rrsro cocraBJlfier Hecr(oJlbno rpa-
AycoB.

1. Brr6op orrrlrqecatrx crer(oJr

AJrs CytrepaxpoMara E3 nByx ntrIrB

Oueou4uo, B trepBylo oqepeAb cJre4yer saftr:r'r [apbr crer(oJl' trMeloqtro'Ma-
nyro paauocrb ?r - ?z An.s mtrpoJtoft o6racru cr_efirpa-fiptr sraqurefibuot paa-
nocti'vr - vz. Mrr ucuonrBoBaJrtr r(araJrorrr t5l u t7l, trpzqeM pacoMarpuBa-
Jruob roJrbno oresecrBeuurre crexJra. IlpegaaptrTeJrbrroe paccuorpeutre tr-olta-
BaJro, qro gnh cyrepaxpoMaroBnau6onee rrepcuexrrrBuo oco6oe crer(Jlo OHI'
n aoropoMy JreIHo uo4o_6_p-atrtrapy uB o6rruuqx crel(oJl. Haft[eunue ereRJIa'
cocraBJrfiroque trapy m Olt{., na5bl B ra6;r. 1. B ra6l. 1 upr,rregoubl: IIopffAKo-
ruft noivrep crerna] ttlapga crel(Jra, paBuocrb quceil A66e v, - v6 [JIfi ilysefr D 

'
rAe vr - rrtroJro 466e gr.E crenJra OHl; ornocrrreJrblrble qacrlrbre Atrcrlepcutr T
[ilfi paBilussblx 5uuufi c1enrpa. ?[s ra6il. t c.re4yer, rlro HauJIyrIIIItre peByilb-
rarrr n rape c Ot(t garot creHJIa H3, BI{B, TItl2, TH23, o6ecnequsaloqus uc-
trpaBJreutre xpoMaruBMa IIoJIO,fieHz.E B mup6xofi o6naCtl[ ctre.Hrpa. CrCnlo
It14 naet 6oiruyro paBgocrb v1 - vs : L5,7, ouo Mo)fier pa6orarr roJrbr(o
r gononnro yaxbft b6racrz cuenrpa. B 6rzmneft ur{paxpacn_ofr o6lacrr
cnerrpa Bce trepBI pa6oraloT trJloxo, 

-sa 
ucltilIo.Ienue^M trapll c T[t17, notopda

Eaer xopomtre peByJrbrarn or 
-1,4300 Uo ft11000 A. Oco6euro HarJI.ffAEo aro

0,280
0,303
0,296
0,293
0, 299
0,301
(\,290
o,282

0,4563
0,4545
0,1+555
6, 4555
0,4547
0,4549
0,4564
0,4573
0,4548

0,2477
0,2476
0,2482
0,2482
0,2484.
0,2470
0,2465
0,2470
0,2477

0, 2960
0,2979
0,2964
0,2963
0,2972
0,2975
0,2974.
0,2957
0,2975

0,774
0,177
0,775
0,175
0,776
0,176
0,174
0,773

0,366
0,379
0,374
0,373
0,377
0,378
0,371
0,365

T, (A)

F-e e-D D_C C -r r - 8521 8521 - 10139
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Pnc. 1. Ornocr,rterr,nrre BeJrrrqr.rur,r [poAoJrr,Eoro Broprrquoro crrexTpa AJrs cytrepaxporra-
ToB tr axpoMara r{art {ynnqnx rorapnfrrua AJrE BoJTEEI

MO?nEO Br4[eTb Ha pnc. I, rAe [pr4BeAeEbr orHocureJrbrrr,re Beiltrql{Hbl npo-
4o.nrnoro Bropl{qEoro cner(rpa Ll'lf', BblsucrellHbre corJracEo (1) gJIr cy-
trepaxpoMaroB,l cocraBJreHHbrx r.rs nogo6paEIrbIx EaMtr creKoJI B Irape c ottl .

B o6rquft' {onyc cBeAer{br try.m C u F. fitn cpaBnerrr.E rrpuBe4eua al{aJroruq-
Ea.E nptrBa.E'4rR axpolrara r4B rlapbr o6brqnrrx crexoJr ItB + (Dl. BaffiurrM [o-
crorrEcrBoM crer(Jra OHl ssr.Eerc.E ero BLrconafl fipoBpasuocrr, n 6rumneu
ynrrpa{uonerel Brrort, rc X2520 A, r4e oHo rlporycraet 50 o/o rrpw rorrq,lrEe
10 ruu.

fipyroft oco6rrft Hporr, OIt2 I71 rar(E(e rroaBoJrfier zctroJlbaoBarl re )fie
creKJra, Ho Aaer MeHblrrue paSrrocTlr vt - !k, a fioroMy ro4po6uo MEr ero He

paccMarpl4BaJrI4. Crenra rpytrIlbr oco6rrx {;nuuron (O@) n trape c [pyrI4MI'I crelt-
JraMr{, [o-Br{[r.rMoMy, rie IIoSBoJr.rrror troJry.rr.mr' o6teHtrao, pa6oraroquft B mu-
ponoft o6.rracrra crrenTpa, Eo Aaror BoaMox{rrocrb paccrllrram o6sertuBbr, uc-
rrpatsJreIruble B cpaurnrenr,rro yaxoft (nanpurtep, i,4800-6500 A) o6.iractr'r
cuenrpa [21.

1.44



2. Meroguxa Imcqera

Bce pacuerbr aoHr(persrrx o6senruBoB-cytrepaxpoMaroB BBItroJIH.ffIorc.E
B rrpeAtroJrolr(egrrr4, rrro trpeAMer HaxoArrrc.ff lra 6ecronequocru, a rxoguoft apa-
sox coBMeqen c Beprlzuoft uepnoft troBepxuocru. Bo ncex cryqasx, Al.a oAnoft
uB JrrrHB o6reHrrana (nonomure,nruoft) 6uno BBflro crer(Jlo Oltl , a.r.s gpyrofr
JItrHBbI - oAlro uB crer(oJr ua ta6n. t. [rn namqofi nrr6panuoft flapbl crefioJr'
fian [oHaBaJIo IaccJreloBau[e, Mo]r{Ho paccqurarb [Ba Bapuanra o6tentusa:
1) <no,romureJrlua.E JrrrEBa BrlepeAu)) (pnc,2, a) u 2) ((orprrl{areJrblra.ff JIUEBa
nuepe4n> (puc. 2,6), r,oeroMy r{B arr4x
BapuarrroB nrr6rapaerca rpe6yeurrft, py-
I(OBOICTBy,ICb TeXHOJrOrUqeCHr,tMI{ r4 T. rr.
coo6panreuu.surz. Sareu ilo ilapancrraJrb-
nnrlr {oprraylam (2) onpe4eJr.Erorcfl opuen-
TUpOBOqHr,re OtrTUqeCHr{ e Cr4Jrbr JIt4 HB (pl
u 92? npr( noTopbrx xpoMaTrrSM rroJroEre-
lr.fr,fr" l:nfl. nrr6panuoft uaprr [Jrurr BoJrH
(uaupuuep, ryuefi C, F) acnpaBJrerr, a otr-
Tuqecxa.fi crana o6reHTuBa q r4Meer rpe-
6yenroe BHaqeur[e. @oprr.ra Jrr4]ra B r,rcxoA-
nofi czcreue oprleHrrrpoBoqHo nu6rapaer-
c.E Tan, .rro6br o6ecne.rurr, B rIepBoM rrpr4-
1.r,uxteuvw r4cnpaBJreHrire HoMr,r. IIpu arom
ec Jrtr rro Jlo}Itrrre JrbIra.E Jrr.rHS a Brrep eAr4, To
orprtqareJrrrra"fi JrrdHBa rrMeer upz6nraara-
TeJrbHo trJrocfio-Boruyryro {op*y c rrJroc-
Kocrr,ro? o6paqenuofi r Sonycy o6t,exur-
aa. EcfiIa orprrr{areJrbrrafl Jrr[I{Ba BtrepeAu, To rroJroErureJrbua.E' ilzlraa lrMeer
upr6nraureJrbro trJrocro-BbrtrynJryro {oprtny c unocxoft .rroBepxuocmro, o6pa-
qenroft n Soxycy o6rexrzsa. Bnyrpennrae rroBepxgocrra o6renurBa AoJlrr(rrbr
zMerb Irpu6nuazreJr[,Eo oAr(Har(oBbre r(prrBuBrrbr. flocxonr,xy gr u gz uaBecr-
Irbr, Jrerno uaftru rpz6rzmenro ocraJrburre paAuycbr troBepxnocteft [o6tenru-
Ba tro uapaficuaJrblrofi {opuyre

Tonq,uurr JruEB BaAarorcfr. ncxoqfr. uB TexHoJrorl4qecnrrx rpe6orauufi K lrBro-
ToBJreumro JrurrB tr Ee Melr.firorc.E B trpoqecce pacqera. Orux AaHHbrx.B corre-
Taurrtr c Ba[aHrrErM ornepcrfem rr yrJroM noJr.fl Bpeurr.fi Aocraroquo [il.r pacqera
cucreMbr na 3BM c trol.roqbro orrruMr4aupyroqefi [porpaMMbr. Hamu ucrIoJIB-
BoBaJracb orrruMualrpyroqa.ff trporpaMMa, cocranneuna.s f. M. flouosrriu [3]
nns gBM cepurr EC. HoppexquourrbrMra trapaMerpaMu cJryrr{uJlu rlerbrpo

aptrBualrbr Jrrrrra E paccroffrru.E Me)fi[y rrrrMu. Tlcuparnentrro trogJ]ex(aJlrr tro-
treperruafi c{epzuecxaa a6eppaqz$ Entr Ba4arrrrbrx nyuefi ctrer(rpa (o6rruno g
u D) aa Hparo orBepcrrr.ff, r(oMa [Jrfi yrJra noaa 0,02, a rar(E(e xpoMaruqecfiafl
paaEocrb c{epzuecxzx a6eppaquftna aoue 0,7 H, rge H - troJryAtraMerp or-
Bepcrua. B aaAauutr rrpeAycMarptBalrcfr. pacqer cpaay tpex o6terrr4BoB
o paanzqnofi cserocunofr, uauuna.fi c EauMenrmeft (A : 7 : 30) u HoHqaE
rpe6yeuoft (A : L : 75-1, : t0), uro troaBoJrflJro uayqurb xapaxrep uBMe-
ueuuft a6eppaqufi nan fryrxqrun A. flpo4omxureJrbrocrb pacqera oAuoro
Bapl4aura na EBM EC-1020 He npeBbrmaJra Eecr(oJrrnux uranyt.l

[3.lPeayurrarbr pacqeroB

B urore pacqeroB na 9BM EC-1020 6rrno uonyqeHo Hecftolrxol gecat-
aoB ctrcreM c paoJruqlrrrMr,r xapaareprrcrzr(aMr{. flpunegeu Aalrrrbre At.s nau6o-
Jree uHTepecrrbrx cucreM; BCe cr4creMbr uMelor npeae6pbxr4Mo MaJroe orcrytrJle-
EUe OT yCJrOBU.fi I4BOtrJraHaTUBMa, trOATOMy MbI He trpr4Bonr4M COOTBetCtryro-
qzx rpa{uror. ,(ra ygo6crna cpaBnelrufl Bce clrcreMbl nepecrluraurr x {oryc-
uony paicro.flIrlrm l' : 1000 uu. flapauerprr o6texfrana Nir t Aauu s ta6r. 2.

Ptrc, 2. Paccrtarpltnaeltlto BapltaHrsr
ABVTJilII3OBOfO OO1'e1{TIlrl3.

d - BnepeAtr rroJloH{rrTcrb}Iarr JII{}I34,
6 -- Dncpelltr oTplruareJrb]Iafl JI]III3a

IIf:h-t\!-L- t\.
I, . ,irr rzl
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3Aecr, r - pa4uycbr npuBuaubr IroBepxEoctefi, d - paccro.fiEufi Me,fiAy Bep-
rtrraEaMn cocelnux rroBepxuocrefi, s' - paccro.fiEtre or rocre4neft troBepx-
rrocrrr o6rexrusa [o rrJrocnocrrd ycralroBHu. Ipa{znn yrnonofr c$epuuecnoft
a6eppaqzr EJr.fi paBHErx .ryueft crer(rpa (or 1,3650 ao 16563 A) garrr ra
pzc. 3, a. Osenr.rAuo, qro [Ea]rerp reoMerpuqecr(oro tr.flrna paccefirru-E Ea ocu
ue rrpeBbrrtraer 2" s o6nacru 5890-3650 A, u roJrbno B ftpacrrbrx ilyrlax
(16563 A) na6nrogaercfi Buaqrrrerlbuo 6ontmuft opeofi (-4').

Ta6nu4a2 Ta6rzqa 3

r, MM d, MM
Mapfta
CT EHJI A r, MM d, MM MapHa

CTEHJIA

235,288

-1.10,242

-104,472
412,222

t1,,28

3,26

oH1

It3

-2204,0
97 ,0t3

100,847

-435,544

3, 386

3,082

71,851.

It3

oltt

B arou o6benrrase cpaBur4TeJrr,no necroftHoe oco6oe crer(Jlo OHt uaxo-
\ltrcfr clrapyxtl{, sro HerrteilareJlbrro 4nn npra6opon, pa6orarotql4x trotr ornpbr-
:rr,ru ne6olt? troaroMy MbI paccqr.rraJrrr rar(He ra o66eH:rlrs N 2, y noroporo
cEapy?fltr rraxoAr.rrcfi Jrr{EBa us }t3 (ra6ir. 3).

flo csor,IM a6epparllrouHbrN{ xapamreprcrirnaor o6'rex:rran Ni 2 (prc. 3, 6) up-
qo6en o6tenrney Js 1. O6r,er(rrrBbr JS t u 2 qenecoo6paaHo r4ctroJlbsoBarb
B o6.rractrn 15890-3650 A, a Boar,rolr{Ho, u n 6onee AaJreHoM ynr,tpa{nonere,
IrrrJrorrr Ao rpaIrI4IIbr rrporycr(aHrds crexJra 1t3 (r. e. )' - 3300-3400 A), oa-
rrafio froKaBareJrr{ trpeJror,rJlelrr{ft [,Irfr arofr o6.rracrrd crIeHTpa rraM HeI{BBecrHEr,
rloDTor{y Hlrqero HeJrbB.rI cxaaarb o xpoMarr.{qecnr{x a6eppaqlraxo66eHtlleog
n o6nacrn ArrI4H BoJrlI Kopoqe 213650 A.-B ra6n.4 rpr.rne4eur,r [apaMerpsr o6t-
exrr.rsa J\i 3.

a: l:l.S s' : 956 f' :7000

Ta6aag a4

a: l:tS s' :1020 l': 1000

T, MM d, MM
MapHa
CTEITTA

244,175

-728,577

-119,855484,892

7 ,844

5,29
5,229

MallHa
CTE I{ TA

oHl

H19

288,859

-708,577

- 106 , 075

1406 ,37 I

8,894

3, 665

2,51t

oHl

TH12

r, MM d, MM

a: l:18 s':949 l' : 1000

A: 7:20 s':962,8 l' :7000

Ipa{uHu a6eppaqr.rft o6'bonr[Ba AarrLr rla plrc. 3, c. O.resuluo, rrro o6r,exrun
xopouo ucrpaBrrerr B Br4Ar{Moft o6racrE CneHtpa (h6563-4047 A), r[e AL{a-
Merp rrflrHa Ha octr He rrpeBbrrrraer 2" , Ho EMeer opeoJl B yJrbrpa{I{oJlere
(nplr fu : 3650 A 4r,rantetp trErrra pacce.Elrllfl Aocrl4raer 7"). 9rot o6llerrns
qe.rrecoo6paarro r{crroJrbaoBarb so sceft ungranoft o6;ractr,r clenTp a.

O6'rexrras N! 4 s orrtrque or paccMorper{Hbrx B6rrrre Mo}Her rlpr{}Ielr.rlrLcg
B BecF,Ma rmrpoxofto6.iracru crenrpa (1,6563-3650 A), ne ycryua.E B DroM or-
EortreEr{rr Mrrorr{M BepHaJrE,Ho-JrrrrrBoB},rM cracreMaM. flapalretprr ero Iaur,r
s ra6r. 5, rpa{unu a6eppaqrft - Ha prc. 3, ?.
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Pnc. 3. lpa$lrxra yr.nonoli cdlepr'r'recHoii a6eppaqrara rra ocr 1 B paarfirlHbrx Jryrlax r{an

$ynnqrar paAr.ryca sor:.l m

Otuoczretr,Hoe oTBepCTI4e aToro o6tenrr,ma MeHbIIIe' HelI{eJIIl y IIpe[bIAyqI4x
o6beHTuBoB, qTo o6T,.flCr{.flercrr BHaqr4reJrbHOfi OCratOqnofi csepuvecxofi a6ep-

paquefi, noropylo, srlpoqeM, JIerKo ycrparrl4Tb peryrrlbro oAHofi I{B rloBepxHo-

creft o65e(TI4Ba B rlporlecce ero rrBroroBJIer{r4.rI.
Haxoueq, paccM;rpl4M o6tex'run^ J\]i 5, pa6orarcrqlrfi ! APvrofi cner{rparb-

rofi o6,,racrr,- o, 1,4050 no 11300 A, r. e. n nra4rrtrofl lr 6rr.rx*refi rarrqipaxpac-

nofi o6.racru. Ero naparterpbr AaHr,r n ra6n. 6, a rpa(lraxr.r a6eppaqraft Ea

puc. 3, 0.' Bururrr, qro, xorfi $orycnoe paccroa,r4e Bcex paccr'Iorp^eHHr,rx o6.uexruson

paBHo 1 lr, uplr neo6rourmoc", ero trro}I{Ho yBerr4qr4rb no 3-5 m (racuo,nsayx

i"ry-u, ecrlr ueO6xoguuo), npolopqIIoHaIILHo I43i\'IeHI4B nce .lrar1efinble DJIS-

*"rru, o6r"*rrrn, tr4ccre[oraurre rroKasaJTo, rrro npI4 ROpOrr(rax sorycunt* P3C-
arorrrri ff k f M) Mo[{Ho yBerrrqrrb or}rocrrreJrbHoo orBepcrue Ao 1 : 10 vt

6o.nee, uporandg.a coorBercrByroqlrfi a6eppaquouuufi nepepacuer'

Ltfi

I

0

m,MV,



4. Cpanueurre c r$raccrrqecxu* axpoMaTuqecnau o6rermlrnor,r
r,ra [Byx mrnel o6uacrb rrpuMeHerrrrfl

,{.rrr cpanueul{fi TIpIIBeAeM AaEIrbIe o6rrsuoro axpoMarzqecnoro atrJrarrartr-
qecHoro o6rexrr,rsa r,rB AByx Jrr{HB, r4Meroqero -4. : 1. : l.S npu {onycnoM pac-
crotrnnu l' : 1000 Mr{ r{ BecbMa xopolreM r{crrpaBJreHr{u c4eprueixoft aBep-
paqrrr{ trr Hortbr (ra6r. 7).

602,66

-344,647
.-347 ,945

10, 6

0,425

9,5

A:1:18 s':l0tT f':1000 A:1:t5 s':990,5 l':1000

Ipa{znu a6eppaquft o6renrusa Aar{br Ea pzc. 3, e, lracrma6 uo ocu a6c-
rlucc yMerr,merr B 10 paa [o cpaBuerrrrm c trpeAbr,qyrqr{Mr( rpa{unaMu, rax r(an
a6eppaqrr BecbMa BeJrEHtr. Ilapnc. 3, e, nu4uo, qro ocrarouuar c{eplrqecrafi
a6eppaqnr o66enrnsa MaJra Bo BceM cueftrpaJrbEoM uurepBaJre C - i (1,6563-
3650 A) n ocuosuoft a6eppaqrefi Ea ocr .fiBJr.Eerc.E xpoMarrraM rroJroffieErrfi,
roroprrfi saMerrro [peBocxoAr4T xpoMaruBM paccr{orperrrrDrx srrme o6reRrr4BoB
y)r(o B ryqax D u peaHo pacrer n craue-$roneronoft ra 6nuxrseft ynrrpa$zo;re-
rosoft o6.rracr.sx crrefirpa.

Hanpr,ruep,Ana o6renursa Ni 1 [rlaMerp tr.rrrua pacceffHr.E rra octr s o6racrgx
1,5890-4097 A ua ropfiAor Meubme, nexrern y axpoMara (pzc. 3, a t 3, e),
4.rrx o6racru 15890-3650 A - s 30 paa; Arr.E o6reHrzea N 4 s Auarraaone or
1,6500 uo 3650 A 4rauerp rrfirrra (npz rom xre orrroczreJrr,EoM oraepcruz t :

: 20) n -32 pasa Merrbrtre, Eelr(eJrr( y axpoMara. B orRomenuu MaJrocrrt BTo-
plrqnoro ctrexrpa s o6racrr 14800-3650 A o6rexrusbr Nb 1-4 npenocxoAar
rartx(e r{BBecrrrbre atroxpoMarbr {r.rprurr }t. I{efic [2] .

Sauetull, uro croficrsa rlceB,qoaHBr,IBaJlerrrtrbrx ctrcTeM, paccMorperruble
I. M. flonosbrM [9] , troaBoJr.Eror cAeJrarr, BbrBoA B BoaMo]nnocrrr paccquTarb
Tounuo cylepaxpoMarbr c orpuqar:e.rrruofi orrruqecnoft cuilofr., rlcxoAfi rra trapa-
MeTpoB o6rexrusos Al! 1-5, paccMorpeurrElx Bblrrre. Cnomstre crlcreMbr Bo
I\{EOIr(X CJIyqaEx CocToET E3 oT,4e JIr,rIbIX Xp OMaTEqeCRtr U Ctrp aB JIeEHT,IX TOrrfi r{X
[ByxJrlrlrso Brrx o 6tenrraror (o6renrunrr flerqB aJrfi , 6oroo6renru srr- arrJl alra-
trt, te.rreo6benrtrrBbr, uepe6pacrrearoqrre crtcreMbr BptrTeilbubrx rpy6, o6rex-
TI{BII Mrrnpocnouon), Bo Bcex arrax c.tlyqatx Moryr ycrleIrtHo trpuMetr.rrrbc.E
o6oentuert, no4o6rlre paccqr,rraHnbrM cytrepaxpoMaraM, qro rroBBoJrtrT Brrasr{-
reJrbrro paclrrrpr,rrb r4x ctrer(rpaJrbuyro pa6ouyrc o6;racrr,.

trIox6pr 1981 r.
Jlnreparypa

Mancymoe ,[. [. Acrponoutrlrec(afi orrr,i,rna. JI.: Hayna, 1979.
C,r.ocape_a -I. 1. Pac.rer otrTfiqecrtfix cr,rcre-\,r. JL: Marnnrocrpoeur,re, 1g75.
Ifonoe f ,,44. Tonnrae o6'senrltnst I{3 Tpex Jrr.IrrB c y.\roerrrtrsr{116rll BTopr.rrlrrrrr\r cfisr(T-
p_orr.- I4an. I{psrn. acrpo{na. o6c., 1977, r. 56, c. L23-L28.
4yputoacnut't B.I{.- Teoprn xpo}rarrrBua a a6eppaquii rperbero tropflAfta. JI.: Ma-
tll{rrocrpoeur,re, 1963.
IOCT 13659-68, <Cren;ro orrr,rlrecrtoe 6ecqee:raoer>. M., 1968.
fypUdeptep M. Coepcr'rcrrnirfi reoucrprr'recuilfi oInrr(a. M.: Mrrp, 1962, c,1t5-t93.
Kara.nor CCCP - f{P <Onrr.t.recuoe crem,ror 60 THA, Lg. 4Il45l7S,
Ironoa l, M. Hoe6re acrpoEoMr4qecIrr're o6 r,enruuu-aroxpoMa16r A.nt coruequrJx
r{ trJrarre'rrrhrx sa6nro4errii.- tr4ee. I{pnu. acrpo{na. o6c., ig82, r. 65, c. !84.
Ifonos f , M, I4cnotu,aoBaEne_ croircrn ucengriannnnaJrerrrrrbrx cr,rcreM rrpu pacqorax
acrpouoM[qecnofi onrunlr.._ tr4ae. l{pr,rn. acrpo{na, o6c., I975, r. SB, c.22f .
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vtrH 520.3+520.2

JII{IISOBbIE CBETOCIIJIbIIbIE OIITI4qECHI,IE CIICTEMbI

[JIfl PAEOT},I C IPOMOBAHIIIMI{ CBETOTIPIIEMHIIT(AMII

f. M. Ilonoe, M. E' Iloirosa

, 
paccnotpeEtrr cBeToclrJrl,Hble cI(JreeHELIe JIIIEBOBLIe O6bexrr'lsH C BEeIIEIIM Qoxycolt'

EpeAEa3EaqeEHbre AJrfi pa6orr'r c rpoIlosAKLIMII CBerOtrpIleMHI,IKaIIII (EOfI, rerertl3IIOHEaE

iEiur.rxa). Cucrenn rrMeror MaJrbre cBerorloreprr I{ cBeropaccefBarrlre rr Moryr rrptrMelrflTbc'
6
npr{ perrrcTpaqr4r{ cJraubrx cBeroBbrx troror{oB, B qacTHocT[ AJI,I aCTpooI'IBI{rIoCRIIX 3aAaS.

foturr.ror-nacrrerr.r 
no,RperHrrx cBeroclrJlr,Irbrx o6r,efirflBoB c BITeITIHITM SoHyco*' oulrt-

ssrrl ofiaeurlJlfip ooseRTrrBa rrsroroBJleE II pa3pell]aeT oHoro 100 luullfi ua III4JIJIIIMeTp tro

:r"erny uorro (2w - 30t) trpr{ orrrocr'lreJrbrlo}r orBepcrru 1 : 2 u 7' : 59 **'

FAST-SPEED LENS OPTICAL SYSTEMS FOR LARGE LIGHT RECEIVERS'

byG,M.Popou,M,B.Popoua.-Fast-speeclcementedlensesrvithexternalfocalplane
.are cliscusseil. Th.-"u len."s o.c clesigned for large light receivers (electronic light conver-

iorr, rv t"les, etc.). Thesc objectives have small light loss and they can be useil lor lveak

lighi registration, particularlyin astroph;'sics' The clesigns oI some fast-speed lenses with
,external focal plane u.e gir"n. Labo.aiory lcns has resolution about 100 line/mm on tho

:lie\d. 2w: 30o and speed Fl2 (F : 50 mm)'

B rrocre4urae IoA],I IIoJIyquJII,I SHaqI,ITeJIbHoe pacnpocTpaHeIlIIe IIoBLIe BbI-

coHoas{eHrr{Brlbre cBeroflpr{er{r{I4ltl4 - E0II, lrarpuuulre crpyRrypbl (co-

croqu,ue r43 sJreMeHroB c rrpocrpal{CTBeHHo-BapfiAoBoft cBflSbIO)' MIIItpoHa-

HaJrbrrrrre {oroyuuofr4TeJrtr{, raraorrroatHafl TexHrrr{a I'{ EJISKTpolrrrafl {oro-
;il{r;" Hax upanuno, arr{ cBerorrpr{er{I{r4r(r4 Becr,Ma lrpoMoBAnr. I'r rpe6ylor olr-
.rrrqecfir{x cucreM c BbIIIeCeHHor:i boxanr,uoit uorepxnocrblo' Sepxa"nlur're r
BepnaJrbrro-JITTIIBOBbIe CIICTSMIjI [1, 2] urrercT pfl[ HeAoCraTHoB' orpaEI{qI{BaIO-

IqIIxIIx[pI{MeI{eHI4e'-oHI4I{MeIoTSHasI,{TeIbHbIeIIoTepI4cBeTaI{aaHpaHI{-
poBaHI.Ie I{ BI4HtreTr{poBaHrIe. JftAnaosbre clrcTeMbr cBo6oAI'IbI OT ATIIX }IeAOCTaT-

;;;; ; ; 
-paapu6orxa rpe,craBrfer s,aqrrerrbHbrft r^Hrepec. Mr,r orpauu-

ql|:IilcfIpacCMoTpeIII{eMJII{H30BE,IXcBeTo0I4JIIrIII,IXcI4cTeM'npe[Ita3I-IaqeHHI,Ix
.AJr.fr rrprlrl{eHel{r{.fl B r(aqecrBe r(aMep cneHrporpaso^n-a-']Tp^'Mep acrpoHoMr{-

qec*r{x; Drr4 cr.rore}rbr 6r,rnu paccuura'rnr ui*n-ua 3BM EC-1033 c noraorqlro

clleqtrarlbrlofi Outzulrsupyrctrleft IIporl]aMMbI'

1. Cxneeunbre o6bearrrBbl
c MaJrbrl\r rurocHlrM rIOJreM 3peHnfl

B uepnylo oqepe[b ]r{eJraTeJrr,Ho paccMoTpeTb JII{HSOBDIe o6terrunr'r, I4MeIO-

qfle I[r4HIrMaJIbIrbIe IIOTepI{ cBeTa rla oTpa}IteHIIe oT floBepxHoc:reft lr'rna; oqe-

BlrAHO, r.IAeaJIbIIr;rM B DTOM OTHOTTIeI{I4I{ tIBJIfeTcfl o6'leHtun' I4MeIou'I4ft BCeIO

ABe [OBepxHocTrr ((oTeHJrO - BOBAyX). floTepu cBera Ha OI{JI€eHIIEJX IIOBepx-

r{OCT-rI\, I(aK IIpaBIIJIO, MaJILI, I{ IIX MO}I1HO He ysI4Tr'IBaTb' 'I'OJIIqI4I-IbI JIIIIIS MO-

"y, 
6"rru 6onJruut,r, [ocnoJrr,Hy rrpo,paalHocrl orrrl4rrec*I4x crenoJl B Hacrofl-

qee BpeMrl,u.rrr.riia yry"rrr"u,u ts1,- rlorepr{ cBera Moryt 6r'r:rs cuu-

;;;";;;0,5%o rro 1 c* xoAa Jryqa rr Aa?r{e MeHee. Iloarony rroJrHbre rroreprr

cBeTa B OIIIOKOI{IIOHeIITT-roN{ cI(JreeHHoM o6r'extllne o6brtluo He IIpeBbII[aIOT

L5% tp:tr o[HoBpeMeHHoM yNreHr,rxe]rr{I4 6JII4r(oB r4 rlotsLI[reIII4I4 nOrlTpacra r{30-

6parneulrn BBruy oTcyTcTBr{.fr pacceflrrHolo CBeTa. Ilpocuerneru',Ie }Iapy}KHbIX

"6r"p""rareft 
o6rexrraBa Moilier e[{e 6oJItile [otsblcrrrb cBerorlpolycr(aHrre

o6textuna, Ho Dro He BcerAa Aorrycrl{r{o BBIIAy us6uparerr'Eoro AeficrBl4'rl

rrpocBerJr.Erorrlr4x oJroeB? o{sexrunno pa6oraIorqI4X roJIbI(o o yart-oft o6nactu

cueKTpa. tiygenr paccr{arpr4BaTb roJrr,Ho cucTeMbl, COCTOTIqI{e I43 C+epusecHtrx

IIOBepXHOCTeft. Itpocrefturrau oAro*,oonrooaHTHbIM O6r,exTr'reolt .fIBJlflercfl o6r'-

eKTr4B, CXteerrnrrft r4X [ByX TOJICT'IX [I4HB; TIIICJIO ,,apa]IeTpOB B TaKOM O6t-

eKTr{Be MaJrO, qTO 1rc 11OBBoJIfleT, IIO-BI4[I4MOMyr xopO111O I'IClpaBl4.r'b a6eppaqr'ur'

floorolry ,o, ,ry'rr* o6sexrun 6o"'lee cloirtuofi- noucrpy*Ilrdl. (puc' t)' co-
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croaquft ruls Tpex cKJIeeEEbIx JrtrHB, B raroM o6rexr:rane Mo)r{Ho lrctrpaBurb,
HaH rror(a3aJr otrbrr, c{epzuecnyro^ a6eppaqraro, xpoMarrrsi\{ troJro}r(eE]I,i w yne-
JItrIqEHI{,fl, X6MY Z ACTtrIMATIIBM. }IP^IINrAirrA trOJI,E IIOBBOJI.rIET trOilYqtrT5 PEBHtrEraao6paxeuvfl Ha rroJre Ar{aMerpou 6-10o Ha rrocnofi uorepxroorrl cBerotrpu-
eMHr4Ka. flpz pacuerax BxoAEOft spaqoH trpeArroJraraJrcfl coBrraAaroqr4M c nep-Boft troBepxuocrbro o6be*rtrBa. Mero4rxa pacrrera 6rrna rpagrqronuoh.
A raueuno, c'aqafia nr,r6zparzcr, ABe Mapfiu drer,oa (xpon [ra uoJro)firrreJrb-
nofi nznabl ra {nuut AJr.s orpr{qareJrbHErx .uzns), uocou-se"o IIo napaHcrraJrb-
rrblM {oplryrau orrpeAeJrfiJrrrcb otrTfisecfiue cr{JrEr JruHB, o6ecueiuruaqrt
rrclpaBJreHr4e xpoMaruBMa.I( [oryqenue rpe6yeMofo BHaqeEra {oxycuoro pac_
c'roflIJ]dfi rrpu cxreenuofr HoHcrpynqrru o6reHr:rasa. Sarelr orpeAeJr.qJrr(cb,
opr4eETr4pOBOSEbre SHaqeHrr.E ToJrrqr4E u paAtrycoB Kpr,rBuSH nuua o6rexrzna,n ganr,nefiurzft pacuer [por{BBoAr4Jrc.fi Ha DBM EC:1038 uo yrrr"epcarurofi
aBToMarr4Sr{ponannoft trporpaMMe? ocrosaHEoft r{a cAepx?rBarotr{eM MeroAe
H_ar4MeHbrxrrx HBaAparoB r{ cocraBnennoft f. M. IIouoBr,rM Ha sarrne pL/I.
lzlcupan.rrenvrc troAJrex(rar csepuuecxar a6eppaqu.fl, xpoMarrraM rroJroxegu.E
U YBETI4qEHII,E, HOMA I{ ACTI{TMATIISM AJI.g BAAAHHOTO YIJIA trOJI,g. B TAqECTSE
IICIIpaBJI.seMbIX IIapalleTpOB I,ICIIOJrbB0BaJrr{cr, paAr4ycbr r(puBrrsr{br r4 roJrqr{Ebx
nropofi ra rperr,efi nuga o6sexrrana, flpraneAer,r xapamTeplrcrr4nr4 gryx o6r,en-
TT4BOB OAHOKOMtrOrreETrroro rrala (pr,rc. t), paccurararrHr,rx uaur (ra6.u, 1).

Sgect D 
-ArraMerp BxoA,oro Bpaqfia'o6-oerruna, f, - ero $orycuoe fac_cTo.qrrr{e' s' - paccroanue or nocJreArreft uorepxuocrr4 Ao ,ro6purnt"rrr;r - paAr4ycbr Itpr{Br43HbI trOBepxEocrefr., d - paccro.EHr4fi Me}r{Ay Beprrrr4EaMa

rloBepxuocTefi, n - ror(a3areJlr4 [peJroMJreur4.rl.
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lpadinHu a6eppaquft o6.6exruua [pr4BeAeHbr Ha pLIC. 2, a; OueevAHo, rIrO

,.rr"iruo raso6parneuuf Ha oCIl Ilpar(rl4qecnra 6eaa6eppaqr{orr^Hoe, a AJrfl yrrra

ii i,"r 6o piauepr,r rrflrHa paccerrrr4r He rrpeBl,nrarot 0,03 MM. HpuBI.BHa

rroJrf Ileotqyrl4N{o }IaJIa, Xpoltaru'recXue a6epp.aqun o6r,entl{Ba IIa oCI4 xopO111O

r{cnpaB.rreHr,r (A;nn ny.Ieft C, F), a rrororfy o6.6en'r'ils trroiHer rrcrloJrbSoBarbc.fl

Ir 6enorr cBere; xpoMarr{3rvr yBeJrr4qeHrrfl Tafi}ne xopouro rrclpaBJleH.

3[ecr, m u M - Koop[I{Harbl roql(Ill tlepeceqeHufl.Jlyqa c IIJIoCHocTbIO

Bxo4;roro Bparr1a; Og' - uouepeurar a6eppaqlrn; l' , L' - xlepl4ArroHaJrt_I{a.rl

r4 CatI{TTaJIbHa.fi I{oOpAI{HaTbI TOrIItu flepeceqeul'Ifl ilyqa C IIJIoCHOCTrI9 I4Bo6pa-

}HEHI,Ift.
Bropoft o6beHrus I4Meer ry )Ite cxeMy (prac^' t) I{ aHarlorllqHble xapal(repl{-

crr.rHl{ upll 6onee BbICoKoiZ: cBerocl'rrle (ra6n' 2)'

Ta6.tr'rqa 1'

D:25 u*ri f'-:$/1r4 unl s':32r1 nml
A:Ll}r}i note 2w:8

Ta6.nl'rqa 2

.il):30 MM; f ':7319 *ttti ,e':32,1 utui
A:72,4$; 2w -8o

41 ,7487

31,7093

-18,3411

-77,9905

45,0

52, Be8

30,560

,L

1,6123((Dl )

1,5163(n8)

1,6128((D1)
I

39 ,4357

29,2820

-17,5035

-64,4091

4,5

50, 186

TB,832

i1-'1,6128(Ot)

1,5163(H8)

1,6128(O1)
I

lpa{unu a6eppaquft o6r,eHrI'IBa [aHbI Ha puc' 2,6; xpunuaua rloJrr rlcotqy-

Tr.rMa, (aqecrBo noppeHqr4rr a6eppaqnft Hecl(oJlbl(o xyiHe, HelI{eJIII AJI.E IIep-

BOrO O66eKTI4Ba, Ho cBeTocr4Jra BIJTIIe.

2. Cn;reenuble o6b€KTr'rBbr c 6oJrblrrr'rM,

HO I{CI(pIIBJI0EIIT,IM IIOJIOM SpeIIIIfl

PaCClrOrpenlILIe B6IlIe O6r,eXTr,rsbr I4MeJII{ CpaBHI4Te;IE'HO He6OJI5IIIOe IIJIOC-

Koe IroJIe SpeHr{fl; rlacro 6LrBaer l{eo6xo[I{Mo I'INIerb SHaaII4TerbHo 6o;nr'uree rrone

3peHI4'I' I{caII4cJI.fleMoe [ecflTI(aN,III rpaAycoB'- TaI(oBbI, HaI]pI4Mep, BaAaqu

perrrcrllaqr4rr t{ereopoB, 6oil.rgoo lr 14C3, tr{punuana rIoJI.fl He .fIBJrflerC-fI Illle-

IIflTcTRIIe}I'IIooH()JIbHyeeMo}I{IloI{cnpaBI{TE,cIloMolqbloBoJToHoHI-IbIxeJIe-
I\{eHTOB rr,16 o I4CHpI4B JIfIf cBerorryBcrBr{Te JlbHyrc IIO Bep x]'Ioc'f r"

Itart u [pe]r{A;, C r{eJrr;IO yMeHbrrrerrr4rl IIOTepb CBeTa I{ IIOBIJII'HI{.fl ITOHT-

pacTHoro u306pa11teuutl 6yAeI{ r{crroJrLSOBaTE, 6AIIOHOI{fIOFIeHTHLIe cfiJIeeI{HIJe

b6rurrrruut (cu. puc. 1)' tr4cclegoBaHr{e roKaBaJro' tlro nollr(elrrpl:Iec]{11{-^c:
MaoIITIII(I{,HoI[aueIITpbII{pI{BI{BIIcoBMeqeIIbIcoAIIoI4ToqHotr,l',fiBJl-fleTcfl
OlrTtrr{aJrbgoft HaX C TOaIHII 3peHI4.E rtpOCTOTbI pacqeTar TaH I4 B OTHOIIIeIII4I{ I(aqe-

crBa lrcrpaBJrerrr{.' a6eppaquft. HiH uanec'rHo, B Kol'Il{el{rpl'rarec*ofi cr'rcreue

IlocraroqHo r,rc[]laBr,rr; o*"ir" a6eppaqr.rn, rlo,ro*[y MLI uc,,paBl'Irl. c6epuq,e-

"^lrro 
u6urro,lrio , xpoN{arr{BM rroJro}Ite}Illttr. 1'ac'retr,r flpoBollrrJrr4cr, na 3BM

gi-tOg3 ,b 
"rreqrurrrrpoou"roft 

uporpar^re, rloBBoJrflIotr\eft pacctlurr.ularb

HoHqeHrpr.trec*rie or.crerir,r ,rro6oro rrro. IJpunegerr [aHlrbre AJrfl [tsyx o6'r,ex-
.rr4BoB; nio4uofi Bpaqofi.o6.r,eHr,rnon coBrlal{aer c r\erlrpor,I HpIIBI{3IrIJ rloBepx-

r{ocrefi, a paAl4yc nprrBI4sIILI rroJrrr paBeH {oHycuouy paccroflHI'{Io c o6parHLIM

aHar(oM. fipu*"rrair*r4 Molr{Ho r{crIoJTLBoBarr, rIoJIe BpeI'II{.s Eo L20", upl'lrleN{

IIaAelrr{e ocBelI{e}IHOcTI4 IIO IIOJIIO IIpoIIoprtrI{OIIaJII]IIO -KOCl',lHycy 
yIrJIa IIOJIfl'

T. e. SHaqr.rTeJrLHO Br,rro[Hee, r{e}I{eJIr4 y o6DT.IHLIX O6leHrlloos. IIapauerpnr

rrepBouo o6texTrara [aHr,I B ta6n. 3.
'Ipa$r,rxra 

a6eppaqraft npe[cTaBJrerlbrHa pfic.216; OaIeBLIAHO,TITO IIOlel]erIHbIe

a6"pp^,1rra o6t,erurga rre rpeBocxoA.frr paBMepoB ALISpaHIIIIoIIHoIo Hpylltra

G;;'t: b,555 uxu) no Bce;y rrorrro. Brbpoft o6'reHrrs rrMeer 66nr,uryro cne-
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?ocuJry, Eo xylrtree I(ctrpaBJreHrre a6eppaqufi; xorcrpynrEBEbre sJreMeHTbr ero
laubr B ra6n. 4.

Ip a{urrr^ a6ep p aqufi Aarrbr Ea pzc. 2, z ; ArraMerp fi pymft a p acce.Eutr.E Ee trpe-
BocxoAur 0,025 ulr tro BceMy rroJrro, qro coorBercrByer paapemaroqefr cine
coBpeMeHEr,rx 0OII u MarpuqHbrx cBerotrpueMHrrnoB. flpu neo6xo[uMocru r(oE-
qeuTpusecnue o6renrzBbr Moryr rrptrMenfiTbcrr vr. c fivrnlo.ft ronr, [epeA {oxy-
coM cIlcTeMbI, UolpaBJlrrOqeft Hpr,IBuSHy ZSO6paxrenll.8, rro rroJreBEoe troJIe
BlraqureJrbno yMeubmurcn (2w: 10 :- 15").

Ta6.nr.rqa 3

D:40 *ru; f':154 uui s':71r8 utr;
A:l:3,t&ia 2w:tZ0'

Ta6.nnqa 4

D:28 MM; f'-.i0,1 rwz s':10:
A:lzlr8; 2w:720c

83,618

40,0

-40,0

-83,618

43,618

80,0

43,678

I, MM

41,530

40,012
7,518

5{,089

29,327

tro
1,806(T(D10)

{,755(TEO3)

1,306(r@{0)

1,0
1,6641(B@28)

1:5 I (I(3)

1,6641(B(D28)
1,0

ourrrurrft anaeMtrJr.Ep rouqen,p,nqecfioro Jrr4ngoBoro o6,uenrusa 6u.u yc-
IIemHo trsroroBJrerr B Macrepcfirax Hprrucrofr acrposlrsuqecfiofi o6cepnaropzu;
o6temzr uMeer A : I : 2u f' : 50 uu.,(m zcunranzft o {oxy"" o6re*rru,
IroMeqaJracb rrrrptrxoBa.E Mr[pa or otrruqecftoft cxalGz oc]t-2. Mupa ocBeqa-
Jlacb Ha trpocBer qepeB MaroBoe crefiJro rauuoft EanaJrtrBaHtrr. Ilyiolt .rryueft"
BEImeArtrrrX uB o6seKrEBa, trotraAaJr B BpUTeJrbEyro rpy6y, uMercqyro yBeruqe-
Etre onoJro 20X, a BareM - B rJraa ra6nrcnarens. tlep6rrreqa.E Mtrpy orrroctr-
TeJrr,Eo ocu IrctrbrryeMoro o6renrusa tr EaKJTOE.EE rpy6y, trpozsBoAuJrtr trBlqo:-
Htre Kaqecrna-zao6paxtelrfi (paBpemaroqefr crmr)- o-6reirusa trpu paBELrx
yrnax troJr.fi. Tlcurrrauz,s tronaBaJrtr, qro oH pagp;maer or(oJro lbO izr/l,un
(nuayarnno), upzueu paapeIreEue Ee BaBEcEr or yrJra troJrfi BpeEufl.

,{ena6pr 1981 r.
Jlrrreparypa

Mu:re.nocon, H. II. Onru,tec(rre reJrecfionn. M.: Hayxa, 1g76. 510 c.
Marccyntoo [,_[,_-AcrporoMr,rrrecnaff otrrflKa. JI.: ?Iayna, 1,97g. Bg4 c.nyxtttrcnuii.Ll. M. ottru,recrurc uarepnaJrbr AJrfi acrpo"noninu.- B rtu,: I.Iosafi Texgrr-
fta B acrporroltrara. JI.: Hayxa, 1,979,-c. 189-15I.1

t.,

-40,404

METOA I{Oflr{TIECTBEHHOm OTIEHT(r{
v,4n 621.396.6

COOTBETCTBI{fl TIAPAMETPOB YCTPOTiICTBA HOMTIJIEI(CY
TEXHIIqEC KI{X TPEBOBAHIIIT

A. B. Epyuc, I. C. gepemyxnn

coa4anr'ref pa3rrrqEoro poAa ycrauoBor{, coAepx{arqr.rx p.sA roroBbrx ycrpoiicrn, cB.saa-
no c neo6xogrrlrocrbro arr6opa r.ra lrMeroqerocfi accoprr,rMeura ycrpotcrB orrrr{traJrsrroro AJrE
I'rctroJIL3oBaHI'rrI B coBAaBaelIoM ltoMtrJlefice. O6rrsso rrpl{ colocTaBJreur4r{ ycrpor,tcrr [uo
6o;ft,ruoitry nor[secrBy trapaMerpoB tsBoAgrc.E BecoBhle noe{Qr.rqueurlr, troxa3brBaloq[e
BBaI{MIryrc OTITOCIITeJILEyIO Ba}I{EOCTE OTAeJILEEIX trapal{eTpoB. HegoCr:arOH r.reTOAa BaftJIrO-
qaerc-rl n cy6tenrzruocrr{ BeJrr.rqrrErr BecoBbrx xoa(p(luqr.rerroB, a cJreAoBareJrbrro, rr car{ux
pesvJrr,TaToB cotrOCTaB JreEr{E,

14alaraellrrrl MeroA [oaBoJr.ger o6r,enrr.rnuo cpaBrr].rBarrr oAHoBpeMerrno 6o.nrruoe ftonr.r-
qecrBo npr6opon tro rrEorrrM traparlerpaM. B ocrory r'reroAa rroJromeuo BaAarrrre rpe6onanr,rft
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r Ber[qr.rue r(arr{Aoro trapa[rerpa B BrrAe AByx Buaqeur'rft: onruuanr,noro r4 Aotrycrr,rl{oro..
Eto uossouser Br,rqrrctrrffTb quciloBr,re noat[{uqueurbr, xapal{Tepr.rayroql4e crerrerrb coor-
BercrBr{fi TexurrqecfifiM tpe6onanltalr I{aK BeJrnttI{E orAelbHlrx napaMerpoB, Tar( I{ Bcero
ycrporicrna B qeJrorr.

A METHOD OF QUANTITATIVE ESTIMATION OF PARAMETERS FITTING
TECHNICAL REQUIREMENTS TO THE DEVICE, by Bruns A. V., Cheremu-

kkin T. S.- Different devices being developod from ready-made lacilities are destined
to estimate the optimum one to be used in the comprehensive instrumentation. As a rule,
rvhile comparing the facilities by a large number of parameters, the weight coellicients
are being introduced to shorv the relative importance of individual parameters. A drarv-

back of such method lies in the subjectivity of values of rveight coefficionts, hence, in
the eigen results of the comparison.

Actual method provides an impartial assesment of a number of devices by many pa-
rameters simultaneously. It is based on the input requirements to each parameter, such
as optimum and admissible values. Thus, it permits as to calculate digital coefficients
which fit the technical requiremcnts the best as rcgards the individual parameters and the
integral device.

B trpoqecce coBAaurlrr paBJrr4rrHbrx rau{opmaqnoHHo-r.rBMepr{reJrbHr,rx cld-
crer{, yIIpaBJr.srcrqr4x KoMrrJreHcoB r{ T. A. rrepe[ pa3pa6orrrr4r(oM BosHI4Kaer
lpo6reMa or6opa rrB r4Merorqelocfi accoprr{MeHTa r(or\{trJrer(ryroulrrx ycrpoftcrB
(yslou, trpu6opoB, rro4cr,rcreM) orrrr,rMaJrburrx [Jrrr r4crloJrbBoBarrr{rr B coBAaBae-
MOtrr noMfrJreHce. 3ra orreparlr4.s cBfiSalla c Bbrpa6ornoii clllcreMJ,r KpI{TepI4eB?
tro3BOJr.grontrr4x rrpoBoIIr4Tb no,rrtr{arecrBelTHyro oqeHfiy coorBeTCTBLr,fl ycTpoftcTB
onpe[eJreHHor{y r(or,rrrJreHcY r]le6oBaHr.rft. fl,ra 6onrrur4rrcrBa cryqnsr,qocra-
TOqHO SHaTb [Jr.fr r{aii{Aoro IIapan{erpa r43AeJrr4fi ABe xapaHrepr,rcTI,IKI,I : 1) coot-
BeTCrBr{e Beil[rrr4HLr napa]\{erpa rpe60BaHr{flr{ rexrrr{qecHoro saAarrr4a r.r 2) narR-
HOCrb r.rt{eroll{erocf r.recoorBeTcTBr,rfl [a]rHoro rapalferpa AJr.fr BCeit cr.rcreMr,r IIa-
paMerpoB (necoroft| roa{{uqneur).

Ecnra o6osgarrrtrb orrrr4MaJrbHoe c roqr{rr BpeHrdfl Tpe6oBanrdfi r(oMrlJrenca
BHaqeEae rrapaMerpa A uepea Annr, & ero Berr{rruHy B noMrlJrer(TyrorqeM ycT-
poficrBe Eepea Iy, To B fiasecrBe rrepBoft xapanrepr4crr,rnlr coorBercrBu.E
napaMeTpa MolnHo r{crroJlbSoBarb oTr{o[reHtre r{oAyJr-fl a6corroTlroro ornJroHe-
EU.q BE.IItrIIII4HbI AI OT .4OITT I( ITX CPEIIIEKBAAPATI4IIHOMY SHAIIEHI4IO. 3TO OTHO-

CIITEJIbIIOE OTHJIOHEIII'IE PABIIO

6-
l/o,b(4",+ AX)

I Aonr_ Ayl

{ AZn*+ A\
({)

trllcuonraonaHrre cpeAHeHBa[parr,rquoro BHaqeHrr.fi BMecro cpeAHero rIoB-
BoJr.rrer paclpocrpauurr (t) Ha rro6bre suaseulr.fl rrapaMerpoB, Br(Jrroqa.ff rryJre-
Br,re u orprrqareJrburre. Tar, Iratrpr4Mep, ecJrr4 cpeAr,r fipollux Tpe6oBaHl4fi r( noM-
Jrer(TyrotrIeMy ycrpoficrny salaHr,r: SJrer(Tpotrorpe6reHrde Alonr : t0 Bt, Macca
A2.*t:5 nr u HeJrrlueftrrocrb xapar(Tepr4crrrnld Ason, : *lo/0, a y rrMerc-
qefoc.tr ycrpoficrBa Aty - 10,5 Br, Azy:6 Hr ra Asy: -0,5o/o1 

ro 61 :
:0,05, 6z:0,18 tr 6a - 1,9. 3uauertr.ff orrrocllTeJrbHoro orr(JIoHeHrr.E nor(a-
SbrBaror, KaKoft r43 rrapaMerpoB no BeJrrrqr4He 1urxle r rpe6yelroMy, Ho Huilero
He roBopflT o roM, Haxoe r{B ornJronenuft raxnee AJrfl paepa6arrrnaeMoro,
RolrlrJrer(ca: S%-rloe IIo repBoMy trapaMerpy, 18%-uoe tro BropoMy urrlu
190%-noe rro rperbeMy.

,[rx npranep.errwn orrrocrrre;rbubrx ornJrorrenuft x oArroMy Macrrrra6y Mo]n-
HO BOCrrOJrr,SOBaTbC.s MeTOIOM BeCOBETX MEO]nrrTeJrefr l'L, 21,

Merog ocHoBaH Ha trpe4craBJreHrir[ crerrerrr (Ba]fiHocTr.I)) Tex trrJrtL rrHt'rx Ira-
paMeTpoB B Br4Ae BecoBr,rx xoe{{rqueuToB, Ha KoTopr,re HaAo yMHo}r{rrrb BHa-
ITEHI4,fi OTITJIOI{EHI4ft DTI4X IIAPAMETPOB AJI.E trOCJIE[YrcqETO CPABHEIIU-g. HEAO-
craron MeroAa Bafirrroqaerc.a rre roJrbr(o n cy6rexrraBrrocrrr BeJrraqr.ru roa${u-
I{r4eHTOB, rro r{ B CJrO}nHOCTr4 CaMOTO ilpoqeooa OqeHHr4 B3atrI{HOft Ba}fiHOCTr4
corrocTaBrr.freMr,rx napaMeTpoB, oco6eEHo upu 60JIbIIroM rrx KoJruqecrBe. flpegua-
raeMbrft HaMr4 MeroA ortreHr(ra [apaMerpoB [pu6opa rlo3BoJrfler o6lexrrasuo'

2 (Aon - Au)z
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oqelrlaTr, crerreub coorBercrBr4.s r,Ix rexHr,rsecHr,rI,I Tpe6oBauuflu, [.rra aroft
qeJIr{ IIpeAraraeTcfl BbrsucJrflTb HeHoropyro xapaKrepr,rcrr4ny, HaSBaHHyIo
noa{{lrqueuror,I rreorlTl,rr,raJrbHocrr{. .I[.nr ero Br,rrrr{cJrer{r,rfl ueo6xograuo, uro6rr
TexHl{qecr{I4e tpe6ooaur.r.fl Ira I4BAerrrre IIpeAycrraTpr.rBaJrr4 ABa BHarreHr,rfl naEuo-
ro [apaMerpa A,: rdcrloJrrr3oBauHoe Har{r,r [pr{ B6lsr,rcJrenr,rrr orHocr.rreJrbHoro
orKJroHeHrrfr orrrr,IrfaJrb]roe B]raqer{r{e napanrerpa - Aorfi r.r r{oBoe - [ony-
OTIIMOO 3H&{eHLIe .4sor.

Onpe4err,rlt r{x 6oJree rorrHo. IIoA ourlruaJrr,Hr,rtr{ 6y4eu rrorrrdMarb raxoe
BHaqeHrre .4or,, uapauetpa A, Aa.rrr,Hefirflee y"[yqrxeHr{e Horoporo yir{e cyrqecr-
BeHr{o I{e yryquaeT xapar(Tepr.rcTr{H Bcero Kor,rtrfleHca. Haupr,ruep, ecJrr{ ApefiS
rryJrfi ycrpoficrea rtepe[aqrd ran{opuaqrar4 or HoMrJrenryrcrqero ycrpoficrna
H [p]II{Mr SJrer{eHTaM KOMrrJrer{Ca CocTaBJr.fleT t llB, ro, [o-Br4Ar4I{oMy, HeT He-
o6xo4zlrocru rpe6oBarrr or caMoro ycrpoftcraa gpefiSa, Merrbruero 0,5 mB,
(cyuuapnuft ApefiS B Erorr cJrysae cocraBtrr 7,72 wB).

,(ouycrrauoe BuaseHr.re ,4oo, orpauuqrrBaer rrapaMerp ,4 c gpyrofi cropoHrr:
ganrHefiI[ee ero yxyArrrel{r4e cyqecTBeHHo cEr,rBr,rr HaqecrBo Bcero HoMlJreHca.

Hanprar,rep, B crdcrer,re peryJrr,rpoBaHr4.rr rer{[eparypbr, pa6oraroqeft c roq-
Eocrbro l%, gonycrlrMoe aHaareHr{e rosHocrrd pa6orrr Aarqr4Ka reMrleparyprJ
He AoJrlr{Ho 6rrrr, xyine 0,9%.,[.na utruucJreHrr.rr orrrr{il,raJrr,Hbrx r{ AolycrrrMbrx
,BHaseul4ft rlapaN{erpa ycrpoitcrna cyrqecrByer p.rrA xopouo paapa6oraHrrErx
MeroAoB. Tax, uanprMelt, B [3] upunc4err ]IeroA HaxoinAer{rrfl orrrrrMaJrbuo-
rO I{ AOIIYCTII]UOIO SIIAqEHI,Ifl TOTIHOCTII HABEAEIII,Iff JIY(IA NEPEAATIII,IHA B AtrEP_
Type uprreMHrrna o[rurrecnoir cBfiBr{.

flo auarorlrr.r c (1 ) il,roxruo l.rarr.rcarb urrrpa?rrerrrte AJT.E AorrycrrrMoro orrro-
oIITeJrbHoro orr(JroHeHr{-fl [6] uapauerpa A:

(2)

,(ouycrlrlroe oruocr{TgJrLHoe orKJro}reHr.{e - oqeur} Ba}r{Ha.E xapar(Tepr{crr4-
Ha rlapar{erpa. Oua yHa3rrrBaer crerrerrE, }rpurr4qHocrr,r rr,16opa BelrdsEHBr trapa-
Merpa gra paepa6arr,rBaer,Ioro rtoMfrJrenoa B qr{cJroBor{ Br;rpax(enr{I4.

flpe4,raraeur,rft narnr xpr,rrepr,rft oqeur{r,r [apaMerpoB r.ra4enuft - Hoa{{u-
qIIeIrT HeOrITr{MaJIbrrocTr,r - onpeAeJrrII,I HaH oTrroueHr.Ie IrMerotrIero MecTo oT-
IIOCT4TeJIbI{oIo OTItJIoHeHI{fl IIapar{eTpa H Aony0Tl4}{ol[y AJLfI AaHI{oIO ROMIIJIeIT-
ca oTHocrrTe Jrr,Honly oTnJroHeHr,rro :

(Aon,.* Aiz(Alorr. 1 zrflo,,)
(3)

OIITIIMAJIbHOIO T.

or paapa6orquHa

(Aon, -,4Aor)r(/;rr -l- ,43)

Ta6rnlda 2

tr{sAerue N-i, t
H arrMesosasne IIapaMerpa PaBMepHocrb

naparleTpa
A! rlt.g

q:#:{
Oupe4enenrae AByx aua.reur,rfi KairiAoro ilapail.rerpa -AonycrrrN{oro - BNrecro o6r,r.rHoro Ho}[raHaJrr,Horo norpe6yer

Pr <g

.c; u

!

2

t
4
5

6

7

8

I

flo,rre apenlrr

gynctnrate nrnocrr,

He.nurefiuocrr, xapar{Tellrrcrr{n}r
Vr.rronas florperxrocrE,
flotpe6lrenne
Itoar]trprqrerr nprroArocrr,r no T.3. r;r,
I(oar!fti,rqr'rerr rreorrrrrMaJrbr.rocrfi uo T. 3.
Hoa{{irrlr.reur r(areropr.rrr 1rr

Itoa$@uqnenr rleorrrrrMarrbEocrr{ I0

rPa[.
B

yIJr. Mr{II

%
yIJL III{E

Br

5

i0

7,5
u

5

I

l,7B

2,17
I
0,53
1,39

1,30

0, B0

7,4'1.

1,0
7,15
0,0

7, rl
0 ,87

rl
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Iorro;rlruTeJrbnrrxrpyAoBbrx Barpar. OAuaxo BBrqr{cJreHHbIe Ha lrx ocHoBe gHa-'

senuff Hoa{{uqueura HeotrTr4MaJrbrocrlr rroBBoJr.sr rlpoBecrl4 o6tenrunuyro.
oqerrxy llprrMeurrMocrrt ue.qe[rafi no 6om,[roMy HoilflqecrBy HeBaBI{cuMErx
napaMerpoB. SHaseHrs rlapaMerpoB n (1)-(3) Moryr Bblpa?r(arbcs s a6corlor-
HbIx IIJrIlt oTHocr4TeJrbHblx 'eAI{HI{qax, HauprlMep, rIoJIe 3peHz.fi oflrr4qecroro'
ycrpoficruaMolr{er6srrr, nupameuo B rpaAycax: ,4o,r, - 1.0'; Ay:8o; ,4gor, :
: Bo, a ero ilapaMetpr,r 6 : 0,006; [6] : 0,024; \ : 0,227 6eapasuepun.

A6colrotua.rl Belrzsuua orrrr4MaJrbHoro BHaqeHrr.fl rlapaMerpa B coorHoltre-
nuax (t)-(3) moxter 6r,rm xan 6onrme Aorrycrr4Moro, rar r{ Me}Ibrlre. 3to coor-
BercrByer peaJrbuoMy noJlolr(enlrlo neqeft, rar( RaR oAHrr trapaMerpbr yflyrrma-
rorcfl c yMenbmelrrleM Irx BHaqeHrl.s (uanpuuep, rrorpelnHocru), n ro BpeMrI r(aft-

[pyrue yxy[rralorcr (uaupunep, ttIIA {oroupzeuuuxa). Hoa${raqzeur ne-
orrrr4MaJrbnocTld rrMeer ABa xapar(Tepur,rx BHaqenr4ff. Ecru conocrasfi.fie].Irrft.
trapaMerp paBeu AorlycrlrMoMy, ro noa$Suqueur EeorrrplMaJlr,Hocrlr paBelr,
eArrErrqe. Hanpuuep, Ao* : 50; A": 35; Ason:35 u 1 : 1. B roM crry-
qae, Horla trapaMerp AocrrrraeT orrrlrlMaJlbHoro Buaseur4x, xoa{{zqueuT Heotr-
TlrMaJrr,Hocrr{ cralroBr4rca pannrrm 0. Haupzltep, 1o.r, : 50; Iv : 50;
.Ason : 35, xoa${uqrrel{r HeorrrraMaJr},Hoorlr 1 : 0. Ecnu uapaMerp crago-
BwTCtt (JIyqIxeD OtrTI4MaJIbHOTO, TO 0TO trpeBbIIneHIIe He CJIe[yeT IIpI{HI(MaTL RaR
IroJroxtrrTeJrblroe .fiBJreHtr{e, Tar( Har( xapaKTepr{cTrrr(fl lB\ellvrfl lrprlI ST0M y]I(e'
He yryqmarorcr (uo olpeAeJreHr{ro olrrraMa;rr,Horo BHaqeHrrE rlapaMerpa). Ilplr
rro6ou orr(Jrouenr{tr BEaseHufl rrapaMerpa or orrruMaJrbuoro noe{{raquenr ne-
o[Tr{MaJrbuoctz 6y4er orJrr4qeu or lryJr.g.

,(,,nr upulrepa n ra6n, t nprane4enbr qerr,rpe Baplraura coornolrreurr.E MeffiAy
rrapaMerpaMr,r.

Ta6.nzqa '1,

Ni u/n I 
,",' Ay ,l Eo,, rl

ll*,"
Aonr Ar Aro' 4

11502l50 JD
45

35
ot

L

0,30 4
50
50

50
55

35
35

0,00
0,27

fleprax crpoqra coorBercrByer cryqaro, HorAa rlapaMerp paBeH [otrycrrl-
MoMy BEaqeu11ro (.4, : Anon: 35). Btopaa crpoq11a - KorAa sgaqegtre 11a-

paMerpa (At:45) nyurue Aotrycrr.rMoro (Iqor, : 35), Ho xy)fie otrrrrMaJlb-
Eoro (/ou, : 50). Tpernn crpoqxa - orrrrrMaJrbHoe Brraqegrae rlapaMerpa,.
u noa{{uqtrelrr Heorlrr{Mallr,Hocrlt paBeH rryilro. rlernep:ran crpoqHa tror(aabr-
raer, uio ganr,nefimee yryqmeHl{e fiapaMerpa BpeAHo (xax uauuruecrno), ra

noa6$uquerrr lreorrruMaJrbnocrld ouflTb BoBpacraer Eo \ : 0r27.

Tpe6onaHua

-__-_T--
"onT I "IOn

I

I{BAerue M 2 I,I3Eerr.re Ni 3 Ils,qerrle NIA 4
CoilocraB-

JIEIIfl E

-----T-----
Aoilr I A,qon

I

A-.
J ,r., I rl

4,0

15

1,2
l0
6,.5

3,28

0,0

1,0
0,0
1, B0

1',62

1,22

2,62

0,0

0'0
0,0
0,83

t,3Z
0,69

5,5

8,5

2,0
t1
5,0

0,0

2,41.

3,49
1,0
0,53
7,78

1,49

0,0

1,97

2120
1,73
0,0

t,45
1 ,05

5

11.

7,3
ll,5
6

1,0

I ,38

7,43
1,46
1,42
7,34

7,34

0,8

1,09

0,36
1,65
0, 58

7,15

0,90

5,5

t5

1,0
l0
4,5

5,0

12

L,2
tt((

5,5

15

!12
l0
5,0

4, 88

11,3

1,5
10,88
6,86
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ltoa{{uqueHT Eeorrrl4}IaJlbrrocrz troftaar,rBaer He rrpocro crerrerrr, rrecoor-
BercrBr{fi sHaqel{u.E rrapa}rerpa crrcreMbr onpeAeJreHHbrM rpe6onaurRu.
flocxo.rlr,ny r (3) upollcxoAlrr rropMr{poBarrue oruocrrreJrbnoro ornJrorreHr[ff trapa-
Merpa tro ero AonycrlrMoMy BuaqeHuro, BeJruqraHa roa{{raqlleura HeorrruMaJrL-
Eocrr{ 6ea Haxrax-rz6o 4ono.rrnrrreJlbrrr,rx (BecoBbrx ,,oa64rqreuroBD, rrpeAcraB-
Jr.Eercfl s l{acmra6e, yqurbrBaloqeM cretreHr, Ba}r{Eocrr4 AaHrroro uapaMerpa.0ro uossonfler pacm,npr.rrb trorr.flTrre HeotrrrrMaJrbgocrr{ rro uapaMerpy no
trorr.Eru.fl o6rqero noa{{uqueura Eeotrrr{MaJrbrrocrtr ycrpoficrna (ub ncelr ;rp;-
merpau), a€areM trpoBoAr4rb cpaBHeEtre pxga ycrpoftcri c qe.rrsro nu60pa uiu-
Jryqlrlero. Ec.rru cpaaurrBarorc.fi I ycrpoficrn IIo ru [apaMerpaM, To \rrfi nx-ro
Tl:4e:lmfi xoa${uqueuT }reotrruMaJrbnocrr4 paBeE

(41

Sgecr rru - EoMep Eslerufl; z - troJruoe HoruqecrBo rrapaMerpor, i -EOM€p trapaMerpa.

..8 npanurne Molner or(aBarbc.fi, rrro y KalnAoro uB opaBntrBaeMhrx ycr-
poftcrr o\frH fr;nn Eecr(oJrbno [apaMerpoB 6yryt xyxe 4ouycruMoro, u agaqe-
rue noa{{zqueHra seorrzlrairrEocru AJr.fi artrx trapaMerpoB q } l. B orou
cJryqae IlpuAerc.fi trepecMarprrnarr rpe6orarrtrfi a AotrycruMoMy srraTreEEro co-,
orBercrByroqux trapaMerpon u o6nefqarb ux, HatrpuMep, 3a cqer yrfieoroqeEtr.fl
rpe6oaanuft K_[pyruM ycrpoftcrnaM, BxoAflqtrM B HoMnnerc. fipyrtrM cpe[-
crBoM MolHer 6rrtr nn64eErre B ftoMtrJrexc AorroJrutrTeJrbrbrx noMtreuctrpyroqrrx
ycrpofrcTB. Haupuuep, IIptr EeAocraroqrroM yculreF.frlg y ocrroBrroro KoMtrJren-
Tyloqero ycrpoftcr:na BoBMolnHo BBeAeEue AotroJrEureJrbEofo ycfr.rrureilfi. tr T. tr.

B coorsercrBur c yr(aBaEElrME Bbrme rByMfl xapar(repnbrMu BEaqoEu.EME
xoa{{rqzerrra EeotrTrlMaJrbEocru Mo}Ker rrpoBoAurbcE ABa BuAa cotrocraBJre-
Hiufr. v.B\errvft: L) na trpuroArrocrs n nprneEeEuro u 2) aa otrrrrMajrbEoorb.

flpu couocraBJregurr Ea. trptrroAuoqrb tro (4) cymuupyrorc.E Bcs roa{{uqu-
€Erbr rl4p, rrprueM qtm] { upunuuarorc.E paBELrMtr eAtrEtrrle. 0ro naer soa-
MOrr(HOCrb ua'asmrscfr. or Macrtrpyrorqero gefr.crtmn rex trapaMerpoB, Koro-
pEre flyrrme AorrycrtrMoro, u oqeEurb, EacftoJrbRo ,qaErroe ycrpoftcrio 6nzsno
n AotrycrzMolry. HaaoneM ary cyMMy noa{{uquenroM rrpuroAuocrz.

flocre roro fiaH trpoBeAerr or6op ua4errft uo upunqruy trpuroArocru,
MOTLEO rrpoBecrr( trx coflocraBJreEtre Ea orrruMaJrrnocir. ono upono4trTc.E Es-
trocpeAcrBelrrro tro (4) 6ea xamzx-tu6o orpauzvenuft.

_flpEuenenre u BJroxrerrnoro Meroga cotrocraBJreEtr.s zJrJrrocrpupyero.E
ra6t. 2.34ecr AJrfi trpocrorbr BB.fiTbr qerrrpe vg1efiyrff.,u cpaBEerrue trpoBo4ur-
c.E ToJrbKo rro rr.ETr( rrapaMerpaM. B upaxrur(e Merogrlna oHaaaJlact oco6esno
a${exrzanofi. upz. colocraBJrenur 6ommoro fiortrqecrBa EBAeJrzfi uo MEorzM
trapaMerpaM. B ra6n. 2 rce 4anurre, oruoc.flquec.E a usJro?fienEoMy Mero4y co-
IrocraBJreEuE c rexHuqecr(uM BaAaHtreM (T.3.), SatrUoarrbr a cro;r6qax ra6tu-
qrr, o6oanaqennbrx qr.a. B ra6nuqe trpr{BeAeubr [anrrbre rr.sru lrapaMerpoB AJrfi
qerbrpex yrJroMepHbrx AarquKoB. Tam me [puBeAerrbr 3rraqeEtr.ff noe{suqlrenra
EEOIITI(MAJIbIIOCTtr ATIfi RA}fiAOIO trAPAMETPA, BbIIITCJIEEHbIE rO (3). B MECTOft
orpoqxe ra6nzqrr BatrtrcaHbr BHaqeHu.fi roaSszquerrra trpuro4rrocrtr. Creneur
[prrroAuocrw aegenvfr. y6rrnaer B cJre[yrcqeM tropffAxe: trBAe;rue Ni 4; Ni 1,
J\i 2, J\A 3.

Corepmeuuo 4pyroft fioprAon oqepeAEocru A4fi HoaS{uqueara Heotrrtr-
rvraJrrlrocrr4: ua4eJrne NL 2, Ni 1, i\li 4 z Nit 3. rldrneproe uBAeJrr(e. crotrr Ha
IrepBoM Mecre B p.ffAy rrpuroAHocTu: 9To rroHaBbrBaer, qro Bce ero trapaMerpbr
rlrMeroT Har{MeHbrnee oTr{JroHeEtre oT.AotrycTuMbrx uo T.3. anaqenrft. HeAaneno
or Hero HaxoArrrc.E trepBoe rraAeJrtre. Ognaxo ero napaMerphr oxaabrBarorcfi
6;rrxe H olrrrMaJrbubrM, qeM y rrerBepro'ro.

ttoa{{zrlrrerrrr,r Broporo ul$eil:utr (qr, : !,62 w q : L,22) cBuAereJrbcr-
ByrcT o, ToM, qro y Hero 6onrmoe HoJruqecrBo trapaMerpoB ouruMantuo, ro
Eer(oropbre cyqecrBerrno Bbrxo4.ffT uB Bonbr AotrycruMocrr. Heo6xoAuMa, rro-
BUn[rMOMy, [olroJrrrr[TeJrblrafl ctrequaJrbHa.fi orIeEKa Ba]fiEocTu aTrrx uapaMeT-
pou. Ecrr,r yAacrc.fl nafirz r(oMtrpoMucc, To aro r{BAeJrr(e }rorr(er oraaarbc.E
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JryqurgM. tr4a[enze N 3 - HarrMeuee rlepcnefirl{Buoe rra paccMarpuBaeMr,rx.
" 

I{aromenHbrft rrero[ rroBBoJrfer Ire roJrbr(o oIIeHLrrb coorBercTBl{e ycrpoftcrB
r(OHHperIIbIM Tpe6oBaH[fl1,I, rro ll uponO4urr,! BBaI{MHOe] CpaBHeI{I(e rpy[-
rrbr rrpr{6opoB l\[effiAyl co6oft. B orom cryqae B ocuoBy cpaBHeurlf Mo)ItHo IIo-
JrOXtr{T}, CJIeAyIOqee: Ba OIITLII\,IaJIbHOe sIIaqOHI4e IIapaNIeTpa -4orr" UpranraMAeT0fi

ryqmee BHaqeHIIe arolo trapaMerpa LI3 BCeX CpaBFII4BaSMLIX I'la[eJIIIft. B na-
qecTBe [onycTIIMOIO [pIIHIIMaeTC.fI CpeAHee SHaqeHI{e I(aE{AOI\ o IlapaMeTpa

AJr.fl BCefi cepw. cpaBHr{BaeMbrx I{3AeJIr4fi:

m-l
A-^--J-! a,

tL)
m-L

BAecb i - I{oMep IlapaMeTpa. Cpe4uee SHaqeHI{e [9JII4T BCe sIIaqeHI,I.E trapa-
MeTpoB Ha [Be r(aTerop]Il,I: ryqIII],Ix r4 xy[m]rx.

B erou cryqae KoE{6r4queHT, Bbrsr4creHHr,rft [o Merolrlxe (corrocraBJleHue

Ha rrpuroArrocTb)), tronaBbrBaer, HacHoJrblto Bce IrapaMeTpbI [aHr{oro rrB[eJIrlE
B rle;oM 6iluexfi r( r(areroprdu Jrysml4x,- Roe${uqrleHT Hareropl41I nH (rIeM

6rr.rxre rln r( eAI{EIrI{e, TeM JryrIUe [apaMerpbr rt1qe6rilfil rr rrpl4 In : t Bce tra-
paMerpr,r (lra4e.rrzn) B Hareropr{u (JIyqnIl4eD).- 

t(oa{6raqr4eHr HeorrrrrMaJrbHocrtrr, BbrsucileHHblft no (4), TaH }ne HaH Ir lrpll
,cpaBrreEr4r,r c T.3., tronaar,rBaer, r{acroJrbno rrapa]Ierpr,r [au]roro r4s4eJrllfl fiaJre-
r(rr or orrrlrMaJrbHocTrd ('p' tlor, : 0 sce [apaMerp]'r r4BAeJrI4fl orITIu\{aJIr'ELr)'
Ssasenra.fl orux noa$$r{rlrreHroB rlo }IBASJII{.EM IrpIrBeAeHLr B crpoqxax B u 9
ra6t. 2.

Pxg rpraua4rrextlrocrrr r,IBAeJrI4ft H flyquruM (uo gauuuu crponl{ B) llueer
BrrA: r.r3[errr4e.]\i t, J\[i 4, N! 2lr N! 3.

PRg our:r.rrtarlruocrrr (uo 4annrru crpor(u 9): llegenue j\& 2, Ni: 1, N! 4
uN!3.

Pr4 ourrauaJI6IIOCTI4 IIpII CO11SCTaBJISIILII4 C T.3. tr fipu BBaI4N{IIoM Co-

trocraBJleHrlrr oAlrHaHoB. B 6orr1gulrcrBe cryqaeB ara oAHoBIracHocrE, p.fiAa

ollTrrMaJrblrocrr{ coxparrfle'rcrt. Tonr,Ho trprt oqeub HeopAI4HapHoM coseraHl4tr
tpe6Onaullft T.3. lroxet oHaBaTLC.fI, qro uop.fIAOH HeOIITIaMaJIF,IIOoTtr B COOT-

BercrBr{rr c T,3. He coBlaAaeT co BSalIMIrr,rM corrocraBJleHlleM rr3[eJrlaft,

.(ena6pa 1981 r.
Jlrrreparypa

l. Itacamnut A, C., Ittyaomurt 14. B. Oqeuxa a${extr.mrocrr{ aBroMarrr3rrpoBaulrblx cIr-
creM RorrrpoJrr. M.: Sueprun, 7967.

2. Itysu;nutr, .[,1 . B. Oqe:rr'ta a{fexu,rrnocrrr r4 orrrr,rMr{BaqLrfi aBroMarrrqecfirrx crrcre}f noET-
poJrrr yfipaBJrerlfls. M.: Con. pa4r.ro, 1971,

.3. Bopucoa 3.8., Kuce.,tee A.It. O rpe6onaur.rax m roqrrocrr( EaBeAeI{rIB B orrrlrqecxr{x
cr.rcrerrax cnaau. Pagr.rorexnl{Ha, 19Bl , t. 36, N 3, c. 86.



AnAAEX{Ufl HAYI( CCCP

II 3 B E C T PI E H P bI 1\{ C Ft O IT AC T P O O IT 3 I,I II E C II O I{ O E C E P B A T O P II I,I
Totrt LXVIII, 1983 r.

XPOH[IT(A

flo urorau pa6orbr s 1O-fi rrflrr.rJrerne coBMecrurir{ perrerr4e}r Ipeauquyr,ra
AFI CCCP u flpeara4rayrra UI{ rpodtcoroaa pa6ornr,rnoB rrpocBetr{eHr{.rr, Bbrcrxefi
rrrKoJrbr r{ HayrrHbrx yqpe?fi[eHfift I{pr,nrcrofi ac.rpo+nar,r.recHofi o6cepraropr.rrn
lpucylr{AeHo nepexoA.fiqee I{pacHoe 3r.rarrfl rr rrepBafi npeMr{.rr.

B o6cepnaropr{r{ B 19Bl r.. npoBeAeHo Hecr(orrbno npyrrHbrx rre}r{Ayuapo4-
rrr,rx MeponpI1rflTvfr.. B Senpane cocro.Errocb pa6ovee coBer{aHr{e c o6cy}HAeEr.re},r
r{roroB Ha6rroAeHufi uo Hooneparr.rnuofi []lorpar{nre HAIII (uaficHar r(ailrrra-
sns 1980 r.), nxognnruefi cocrauuoft .racrr,ro B Melr{AyuapoAHyro [porpaMMy
<loA conuearHoro MaHcr{MyMa) (fCM). B Hourle Mapra rrpoxoAr.rJro 6olruroe.
coBerqaHrre rro r{ToraM rlporpaMMbr fCM, n r(oropolr rrpr,rH.rrJrrr yqacrr,re 38 r.rno-
crpaHHr,rx yqeHrrx r.ra 17 crpau u 6otee 40 coeercxrax (lruoropognr,rx) yqacr-
Hr4KoB. B uasaJre ceura6p.a n o6cepnaropr,rr,r rrpoBoAr4Jrc.fi norrJroKB].ryM J\& 66,
MAC <Ilpo6reur,r xo;ne6aur,rfi Cornrla lr BBeBA). B pa6ore r(oJrrrolrBrryMa yqacr-
BoBaJrr{ 42 eapy6ex<rrBrx rrpeAcraBr,rrerr-E ms 73 crpaH. B cepe4uue cenra6pn
cocro.flJracb xou{epenqrafl rlo paAr{oacrpouo}rrrr4 c yaracrrre}{ 16 ttnocrpannr,rx
yqeur;rx. B xouqe oxrn6panpoxoArrrro coBetrIanr.re <Acrpo{ualrqecxue r{r{crpy-
MeHTbr rr MeroAr,r o6pa6ornu na6nro4eur.rfi>, uponognBureec.rr B paMr{ax Mrroro-
cropoHuero corpyAHr4qecrBa coqlrarucr]trrecnnx crpaH, B uerr, HpoMe coBer-
cxrax, npr{H.rrJrr.r y.lacrrte lL [pe4oTaBrtrerert Eolrapur.r, Benrpura, IAP,
florourra.

B orrn6pe BAecb rrpoxogr.u o6nacruoft celrusap pynoBoAzre.rrefi MeroAo-
rorrlqecxrrx ceMr.rHapoB Haysubrx yqpe]r{Aerrr{fi r,r nrrcrur.rx yye6Rrrx aane4euufi
Itpnlra.

Corpygnunr.r o6cepnatopr4r.I [pr{Hr4}raJrr{ yqacrr4e n pa6ore Mrrorrrx coBeu{a-
nuft, Hon$epeuqafi, [rnoJr r{ T. rr.: rrrnoJrbr rro xocMtrsecxofi {uauxe traM.flTra
C. 7I. CrrpoBarcnoro (Pura); urnorrrr rro qr{crrenHbr}r MeroAaM pemeHrrfi BaAae
(Huuruuen); XXII acrllolrerprrsecxoft xou{epeuqnu (X{ocnna); RoJrrror(BuyMa
N! 67 MAC <Ilpn6opbr An.rr 6o.nr,ruux relrecxorroB (CAO AH CCCP)>; trIrenyrra
Actpocone'ra (LyuraH6e); xou{epenql4rr rro tflralrxe MaJrrilx reJr coJrHeqnoft cr.r-
creMbl (Xaprxon); Bcecoroanoro cr4r,rrloapryua <llpuurlrrfl r,rHBapr4arrrnocrrr rt
ero npI4JIoH{eHIr.E)) (Epenau); xon{epeuqlrra <[r.rHaMraKa Marrbrx reJr conHe.ruoft
crdcreMbr)) (Jleuuurpa4); Bcecoroanofi xonoepeHrlr,rlr ilo HocMusecHuM ryqaM
(Calrapxarrg) ll gpyrrax coneulanr.rfi ro paarrrqH6rlr HayqHr,rM r{ Hayqro-opra-
IIIASar{r{O}rHr,rt{ B0rrp o c aM.

Itpoue roro, prrA corpyArrrrxon o6cepraropr4r.r yqacrBoBaJrrr B coBetrIanr.r.Ex.
non{epeuqra.rrx I{ [pyrrrx Mepolpr.rflTr{.sx, rpoxoA]4Brrrr4x aa py6erxou.

T. C. la.nxrrna B anpere yqacrBoBara n pa6ore crdMnoar{yMa N! 98 NIAC
<3r:ea4rr traua Be), [poxoAr,rBrrrero n @Pl.

A. B. Cenepnr,rft u B. A. ItoroB B anpeJre tsbreaniar?i e AHrruro AJr-rr yrrilc-
rl4.a B pa6ore 3-ft EnpoueitcHofi xonSepenqulr uo rflraune Coluqa r{ coBerqa-
nra,fi (B rlaffi afi urrne nepcne HTT4BLI co rHerlHr,rx rlcc Jre[o B anufi >.

tl. 14. Lllaxorcxa.s 6r,rna no Opaurir,ru Ha coBetr{aHrau <Acrpono}rrrqecxarr
{ororpa$ra 198b.

JL C. Jlro6ur{Hots yalacrBoBaJr n pa6ore coBerrlaHr{rr rroAnoMr{ccr{r'r N 2
<3neagurre arlrocSeprr>, rpoxogrrBrrero s rlexoc.rroBar(rrrr.

A. A. Eonpuyx 6r,r.rr vqacrHr.rnoM r(orrrronBr.ryrra j\& 70 MAC <flpupo4a
clrn6uo:rr.r.recxr'rx BBeaA> (rDpanqux),

H. B. Cremeuxo 6r,rn n Aecrpr.rlr ua XII xou{epeHqur,r MexigyHapogHoft
KOMI{CCUIII fIO OIrrI4He, a rar{irie n rlexoc;ronaHI{I,I Ha coBenIeHr.Ir{ <I4urepnoclroct..
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A. B. Bpync Br,re3lHaJr n l4ra;rr.lro I1a XXXII HoHrpecc l\{etn4ynapoguoft
.aorpoH atsrl{.recxoft {egep aqrara.

A. E. Cenepnuft u A. A. Eoxpqyx yqacrlloBil.rlr B osepeAHoft ucrpeue
ItIIEC - <tr4urepHoctrroc))' rpoxoAllBlxett no tDpauqulr.

A. f . I(oco3nqes 6r,rn s lOrocrasrlr,r na 6-fi Eaponeftcxoft ac:rponoura'recx.oft
,fioH{epeHII,I,u4 (CorHIIe rr rIJraI'Ie"Hatl cllcreMa)).

i. I4. fooacro1 rr H. I-I. Crenan.su yqacrBoBaru a pa6ore Enpoueficnoft
non{epenqul{ rro r4roraM <lo4a coJllrearHoro MaKcIrMyMa> ((Dpauqu-n)'

ttl . cp. IoponcHufi B reqeur,re rcero roAa r{axol{lrlJrc.fi na }ty6e, n Tlrrcturyre
reo$nsranra r{ acrporroMlrr4.

A. A. Eonpuyx,A. B. Bpyuc, JI. B. Ipanuqxraft BIres)HaJrI{ no (Dpauquro

B cB.flBn c IIoAIoToBKoft cosr\Iecrnr,Ix aHcnepItMeHToB tlo BHearMoc{epuoft aCTpo-

HO}TI,II{.
FI. C. tlynaeBa lrlecrb Ite[eJIb pa6ota;ra n o6cepoaropuu Bencxoro yHI(-

Bepcrrrera (Ancrpllx) fro reilfe <Er,rcrpaa nepeMe]rHocrb trrarulrru],Ix SBeBA)).

I4. f . Moucees u B. A. E{ar'ron B rerreul4e Mec.rlqa HaxoAI{JrI4cr, e @uur.ru-
.qr{I{, rrpoBognnu ua6,nro4eHr4fr ua t4-lr. paArtoreJrecxorle Xe.nr,cnuxcxoro yur{-
BepcI{Tera rexrroJrorrlr{.- T. T. I{au nr,resntan n Benlpulo AJI.fl cosrreCruoft pa6orrr 11O I4ByaISHI4IO

BclburerrHoft anrusHocrl4 Ha ConHrle.
B. tr4. Itpacuo6a6qen rocerl{Jr 3onne6eprcnyro o6cepraropralo r IIP.
B. A. ItotoB B rerreHpre l{ec.rrr{a pa6orar n flapr.rnrcror{ rrHcrl4ryre acrpo-

.tpusuHlr (Opauqun) [o laccrreAoBaHr{Io xone6auufi .rlpr(ocrl'r Co;ruqa.
H. H. Cteuau.gn 6r,rna n rlexoc,nonaHl{I,I Air.rl npoAoJr}fieHr'rs cosMecrtloft

p a6orr,r [o u ByqeHEIo co JIHearHofi axtnnuocrlr,
B l(pr,rrrcryro acrpoSrnar4qecxyro o6cepnatoprrro Ha paBJrI{arHIJe cportr{ [pr{-

,e3lr(aJrr{ aapy6emurre yqeHrrre rr cfleltrrraJrr{crbr Ha crailirlpoBr{yr EJrfl o6rqero
o3gagolrJrenr,ra c o6cepna'roprneft, ee o6opy4oBarrl,Iet\t, teltaruxoit rlccJreAoDa-
ttuft tr r{x pe3yJrbraraMl4, A.n.s na6;rrcAeuufi na 6o;rnruux reJrecxorrax, AJI-B Bbr-

rroJrHeHr{fl lr o6cynr4enr{tl coBnlecrnr,rx pa6or.
Itpoue yqacrHr{r{oB yrroM.rrHyrbrx coBerqarrl{fi u xo;n.noxBrtyMal o6cepuato-

puro n 19Bt r. rocerlrJrr{: B. YuneucHn (Bonraprax); f . Baxuann, A. }tpIorep,
l. Py6eu, B. Illeuafix (fAP); A. Anrarosa, JI. Itynuap, [{. Co6orHa, JI. Xeft-
Ea, A.Xoxo.n, It. IOsa (LlexocronaHnx); M. It. B. Bauuy, C. Tonnlp (I4u-
lldfl); B. Baficc (Auctpun); LI. Itay.nlr, P. flaptplr4rn, JI. flur, 3. flnr
(CIUA); B. Itererr,, P. Jhocr,B. Illepnyg (@Pf); O. Bruxy, C. Jluluranyoto,
T. Mapxxanen, B.fhalrpona, [4. Tyour.ruen, C. Vpno (cDrnunau4Ian); 3. tDocca
(Opauqux); 3. Mro;r"nep (flIueftqaprn).

B uapre Bar(oHql{rr rpexMecflquyro cra}r{rrponry ,(on I4p 3ron (HHAP).
B rrae rra rpexrrerulolo crall{IrpoBny npra6r,ua 3. I4ranosa (Bonrapua).
Ha aacelarur.ax V.renoro coBera o6cepnaropr4r4 c [oKJraAa]IIt Rblcrytrvrlrrt:

C. Torlnap, <Ocnonnr,re HalpaBrreHI4rI rlccJle[otsal{Ir.rl B Tata-ranc'rut)zte (Bou-
6efi)>; r{. Itay"iru, <IIpo6reua CP-aueag>; l\lt. }t. B. Iiauuy, <Xpomoc$epn
Conuqa r,r BBeBA); P. flaprpu4[{, (Ha6rroAerJr{rr tsHeraJranTllrrecrlrx o6'r,erros
o rrprtr,relreHr,reu fISC-crpylrryp).

B o6cepnaroprrrr BBeAeHr,r B rrocTo.trrrrryro axcrlJryararII,IIo aBToMarrlBI,IpoBaH-
nrrft (roroa;nexrpr4qecxl{it renecnou ABT-11 u 3Bi\{ trC-1033.

B arolr ro4y T. N{. Pa.Ifioncnarr ycrer[Ho 3aIqI,IrI4Jra r(aHIII,I[arcr(yIo AI,Ic-
ceprarlrlro, [pe4craBr{Jrr{ r( Bair{r,rre Aoxropcr(rle ALICCepraqI{lt A. A. Crenau.su
r.r II. tll. I{yrafiuon.

Brrure;rr r{B rresaru 65-ft rorr <tr4aBecrr.rft I{pr,rucxofi acrpor[r,rauvecHoit o6cep-
Baropr4r{). B l,rae c[aH B rrerlarb 67-fi., a gelta6pe - Hacro,flIrlrfi, 68-fr tolr,



yAr( 523.98

I(ona,tr A. II., CTenaHfiH H, H. tr{illrenesrrerrarHrrrHbrxuorefico:ruegrrlrx[rrreHBcBrr-
Brr co Dcrblrlrltanrtr.- B I{II.: }IBll. Hpr,tll. acrpo$u3. o6c., 1983, r.68.

tr{ccreAyrorcrr fionflpr'r8arIuor]]rbre crcr{rporparri\{br trflTcrl, troryqeHHbrc Ha ECT-z l{pr,rlrcrofi
o6cepRaropr4il c npeNre}lrtlJl\r pa3peIxeHl{ell: 1) ofi.oilo 1 'I rt 2) 1-7 lrltn.

tr4sMepeHue HarrpfllfieHHocTr4 Marrrurlrbrx rroJrur rrflrerl ilpoBoALIJIocb IIo seelrraHoBcHoMy pac-
IrrerrreHuro Docbr\rrr creHTpa:rr,rlorx ,rnunill, o6paSyrouluxcrr Ha pa3}Ibtx Bbrcorax n aruocQepe colH-
ua (or 60 uo 1200 irrr).' tr{g aualuaa Ha0JroEareJblloro uareprlara, noJr}reHHoro c B}lcucHHbDI pa3pertreHl{ctl -1 q,
CflETYET:

l) n nnrnax HaOrronaerctt IIecHoJrbHo tsuEoB llaclIpeAeJreHllrl ilIarHIrrHoro troJrfl c Bblcorol:i,
Ho Ha[6oJee rracro Bcrperlaercfl TaHoe, fiorEa rra]icr{1\ry}t Ilarpfl}rie}IHocrrr HaxoElrrcrr Ha Blrcore
400-600 t{M;

2) ncnr,runrr coErratralor rIo Bpetrelllr c pocrol\r roJrrr 6i.tIIBJrcH{aIIIrx rrflTeH. Ilocre BcnbrllJfiu
noJre ynleHlrlraercn. IJa116orrmlre usrleHelrrrfl IroJrrr rrpoIICxoEflT Ha Bbrcorax lt: L00 -:- 600rM.

3) cp elrrre cHopocrtr rsi[cHcHt4rli uarHrlTr'toro rroJ]n rIflTeIr flepcA Bc[b]IxHaIliu (r,Ima Bo BpeME
rntx), nocnc ncnLrlroH I B ('roHoiHLre neplto:hr courBPTlrlJcIITIo I,'aLHbi: 35(i + '15, - 32L t GL,

r4 -48 t 23 lc/q [tr lt : 400 + 600 HrI.
Ilogpoouoc ualrrcHrrc lrarl]rrr]rbrx roreii lffrren B ABy\ rllynnax Bo BpeI\rE Bcrbrrrelt 6arfia

1B u 2N c BpelreHlrbmr pa3perxeur, eM 1-7 t[uH rlonaaaro :

1) nau6onluue !rBI\reHeIrlIfr lroJlrr ilpolrclioAtrr D flAllar , pacTroJroEier'IHbIx B6TIIBLI JrI,rHuI,I
pa3geJra rol.aprrocleii, rpr.r oroM no:re oAtror'r rroJrRprrocrrr TCrr.rrrBaercrr, a gpyror:r ylreHbltraerc-a;

2) uo rpelu BcrrblflrHlr ctreuaracb HyJleBaff flI{Hr{g, rprr DToM BeJ]ItqI4Ha cMerleHu.fl 6bl.[a
pa3ru.rrroii ua pa3Hblx Bbrcorax r aruocdcpe CoilHrla, qro ruoi+irlo IrHTeprlpernpoBarl l{afi r{3I\IeHe-
Ilr'Ie HaHJroHa Tpy6ori clrJoxbrx.llll]uti Do EPCILE ncl]blll]lll{,

3) nrcIIForcfl coorlrolreHlre noJeri, oilpetrererrHbr\ Iro ruHllEi\I. Horopble o6pasylorcl Ha oEHoii
rJry6I4He, Ho !ri\reIOT paBlIyrc TclrneparypH-Tro rryBc'I IllITeJrbHocrr,;

4) no BecrraEoBcr{ol\ly pacuenJreriltto olrfl4cctroHgHx rrrulrii NreraJIJIoD onpetreJreHa Hanpfl}fleH-
Hocrb MzltHtrTlroro rroJrfl lro Bcnbrlxfie, HoropaJr ol{aaaJrtrcb rro Belrrrr{He rarol:i l+te uJtI{ traH{e Bblrre,
qei\I noJlyrtcHHatl I]0 JrI{HI4flnI norJrolqerilrfi B IflTIlC, IIatr ]iOTOpbrnI :lnltrccllrl pacnoJlaraJlacb.

Ta6r. 3, lrr. 11, 6u6,nuorp. 16 uaan.

v,n,H 523.75

ItaDTa urola JI.I. OxaparirepeaH,rrlBrr3ar{rrrr @uoririyronHariarryrrerrRoBpel}IsBcrrbrrxrirr.-
B xn.: tr4cn. Hl,brxr. flcrpool4a. o6c., '1 C8J, r. 68.

I{ay.1nsra, xapaHrep ar(ruBugaur.nr rou}iocrpyxTypr{brx o6paaoBagtrit Ha orrerb_Hblx yqacr-
rax SlonHy:ron g qeHrpe ,lrunlm Ho Ha(aHyHe rr Ro BpeM, Rcfibrrxxrl. I{cnoJIbByIorcE Hr-tpu.irr,ltr,r
afiTl,rBHbrx o6racrer:i n npoqecce pagBrlrrrrr rpex Bcnbrlxen 6a.tla 2; 50 Bcnrlrlert 6alta t I,I Tanoro
,r{e !ucfla cy6BCnblIUoH.

O6uapyateHo, uro:
1) u rlipnon BcfibrrrrerrHor-r arTulHocru B orArJrbHbrx ysacrliax $rorHy.;ron o6paeyrorcx crpyrr-

Typlr, filremrlxe Br{E qenoqeH EpHtrx yBeJrHoB E,JrrrHoii (20 -:- 80).103HI\I IrJrrI cr{cre}t HecfioJ1bl(Lrx
rrapaJrJreJrbHbrx ucIIoqcH flpl{Irr yB€JrHoB (paccroattrrc x,e}HAy uetroqriaMLr - HecH0JrbHo ceHyHE
[vru);

2) no rpclun BCnbruxlr:
a) fltrpa Bclbtrtre.IHoii olruccr{r{ paBBI,IBaIorcff BtroJb rleiloqeH clrcrcrlbr,.flprt 6T0I\r rloJ]yrllllprrHa

(ua 0,5I)-orleJrEHbrx DMI4ccrloulrrtrx flAep II3tIeHrIcrcrt B npeEerax :L1";
6) no.gpqailI,Ie B ooracrrr cr{cre}r qeilotrcl{ paBBr{Bttercfl Tiu{?+ie BtroJIb IIe[oqefi rr roqrl'I He 3a-

llparrlBaer flpoMe]fiyrl(oB lreE(Ey Hurru;- r) llnorla nao.nmgaercn rocJreEoBareJrbHoe iloflpqarrr{c qeroqeH oE}Ia Ba EpYroI,l, c}topocrb
pacnpocrparrcHl,rfl nofipqaHr{fl cocraBJrfler 5-30 Hu/c 14 oJruaHa ri cpeEHell cHopocru paBABI{EieIII4fl
IeHT EByXJrenTOqHbrX BCrIbrr[eH.

Ta6r. t, ur. 10, 6fi6rflorp. 13 naan.

y.[I{ 523.98
EaqyprnA.(D., ABopfimr.rn A,C., lEpIoIrr.'I, H. Ifl, ,nOeEr,eB B.IL,
Il n e r n o D JI. II.l' I{3MerreHur roror{a paArrorrGJryqeHIfl Ha DonHax l,gi 2'5i 3'2 II 3'5 cM Do
Bperrfl pa3Brrrrrr BcnnecnoB.- B ftH.: I{Brr. t(plrlt. ac'rpor[lla., o6c., 1983, r.68.

Ha uarepua.re r{aOrroEeHurri palrror.raJiyrrer{rrE Corgrra Ha BoJII{ax 7,9i 2,5 lr lJ,5 cu (PT-22
I{AO) r.{ DorHe 3,2 cxr (trorflpurlcrl) CuOIISM}IPa) ncc.ueEosaHlr E}rHarrilqecHr{e oco6essocrn rou-
fioir crpyxTypbr B cnenrpe uBJyqeflIIfi DcnJecHoB. I{B corocraBrerrrt, ope^reurlix ttpo$luefi
DcrrJrecfio1l rrat BoJlHax 3,2 tr 3,5 crr creAycr, qro B Tpcx tr3 ]rf{Tt{ BcnJIecHoB oHIr SaMerHo pa3ru-
qalorcu. IIoHaBarIo, qro DTo IJaBJrrqlre D aiurrrcrr BcrlJrecfioB pea,'rbHo, a He ooycroBreHo arlfiapa-
TyprrLrMtr e$$eHralru. l.lelacrcn BbrBoA, rrro paaJrlrqre B Sanllorrx BcilJrecr(oB Ha BoJtHax 3,2 [
3,5 cN, orJuqarcll(rlxcfl Ha 10%, orp:IHaer ltarl{qr{c cyrlecrBeHHblx rpaAHeHToB D cneltrpe pa-
AI{OIISJIYIIEHIIfi B HATIAJIbHOI"I CTA[IIII PASBIITIIfl flC}iOTOl]LI\ CJIOHiIIbII ACIIJIECfiOB.

I{.:r.5, 6u6;urorp. 13 I.IasB.

yAlr 523.745 + 523,718

IyceiiHoB 1\[.AE{., PyccHrr]i B.I{. Cpatsrreilile pactrpeAeneHlll"r HanIr?r(eHHocrII rlar-
IrHTIOIO norfl noneDeri Terrrr nflTcrr [o JrlrHrrrrr IornoilIerrIfi c paSJIIrqHOr'I IIyBCTBTTTeilbIIOCTBIO

x reMneparype.- B I{rI.: IIao. I{pun. acrpodrrrs. o6c., 1983, r. 68.

IIo 158 nornplrsarlrrouHrrr\r cnenrporllarnranr, rroJryrreHHbrll c 26.06 no 2.08 1957 r. Ha ECT
I{pr,rucnort acrpo$lren.rccrior:i oOcellBaropurr, r{3[Iepo]rbr Hanpflil{eHIrocrlr }Iar}IurIIbIx rIoJIeri,FI
B Telu IacrrqlrLr\ nt1cl. Cptlrllll)!,uorc, Irr.nlroa.JoHrfl IJ tronopor{ Tlrh rlflToII, otrnp,n'oJrcH-
H6te no Jlt4HlraM nofJt0uloltr{n Fc I r, 6J02.i i, \ ]-. 628i,3 A rr )' 62U6.5 tr. Ilpelnolnranrcrl, tlro
JrI4IrIrfl )r{eJreaa o6paaycrcfl B cnJrorxuot\r d)oHe, a .trI.tHilrr Bal.Ialrrfl - tt TeI}lHHx yorax relrrr trETeH.

Aeraercfi BaHrroqeHlre, qro:
1) uatrplmennocrrl , Il:lrlrlrrnrrx loJel:i I/, uanrcpeuHue rlo Jrr.Iuuflll BaHaEI{E, a raHme I,Ix

pacapeEoJloHrrfl nonolrcH TcHil nfllcH olrrHalioBbr;
2) lrccra []a]rcilnryxroB 17 froJrfi rro Bcctr cneHTpaJIrHbrrr JlrrHrrflirl, paccltorpeEHbrl\{ BEecb, coB-

rIaAaIor c roqHocrbro npocrpaltcrBeHHoro paBperreHutr Bee[rarroBCri]rx ctrcHTp0rpa]rM;
3) tr.ir.H paaHlrx rrrrrerr pa3Hr{uil }reE(Ay -FI re}r}rLrx TBJToD ll cnJrorxHoro rpoua reuu r4x{cer paB-

JIIIqHYIO BEJII,IqU}IY; OIIII B OCHOBHONI HAXOIIITCfl B TPEAEJIA\ 1OO-3OO ]'C;
4) it reMHbrx y3Jrax reHr'r IJ B cpcAI{eM Ha 200 Ic 6orbme, qcM B ee crrJIorIJIIoM &oLIe; B HanpaB-

JreHr4tr rt UeHrpy reHlr ara paoHr{r{a }reAJreHHo (c rpagueurorr 0,003 + 0,01 lc/ttlr) pacrer.
lltr, 2, 6u6trtrorp. 22 uaan,

4,62


