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THESTUDYoFSOLARGLOBALoSCILLATIoNS:I.METHoDANDINST-
RUMENTATION, by V.A, Korou, A.B. Seuerny anil f' T' Iyp'- Doppler shifts of

the solar spectral line Fe I t"51,24 A averagecl over a large-central z.one of the solar disk

(iliameter or o.oo D6) relative to the mean position of the same line for the rest outer

rim is measured with the statistical "..oru.y 
of about f0.2 m's-1. The methocl is diffe-

rential antl is quite free from some disaclvantages of the method of absolute measurement$

(resonant speciroscopy). Our sensitive methotl was successfully employeil at the Crimeau

solar Tower Telescope with the aiil of the double-channel magnetograph. A clescription

of new optical schemes of the telescope, reconstructed in 1973, photoguiding system anil

magnetograph is given.- 
we ilescribe in detail the methoil, the instrument ancl its functioning to cletermine

the line of sight velocity signal, and also the analysis of the sensitivity ancl of various

errors of the experiment.
Allpossibleerrorsare'mainly,'thoseofguidingsystemanilofelectronics.
t. ifr. guidance error is such that a shift of the light beam by t arcsec protluces an

error of about 1.5 m's-l in the differential (center - limb) velocity. However, the real

random error of the guidance was found to be less than 0.t5 alcsec' hence it can not bs

responsibte for a periodic signal of about 1 m.sa which we are observing.

2. There are systematiJ.rro*, (drifts) varying slowly during a day with an amplitucle

of aboutrrO-.r-rlatthelirstchannelof themagnetographuseclforthesolarlinel'5124 A)

"ra1f""i 
Zfo m.slr (at the second channel used for the telluric line O2-l'6879 A)' It was

found that these errors arise from small misalignment between the light beam ancl the

optics ancl, in the main part, from the tlisbalance of photodetectors in tho magnetograph

and the guiding system.'Variation of the atmospheric extinction with the Sun's zenith

clistance is the main source of these slow variations of the velocity signal through a day'

B. SIow ihifts of eleotronics, influences of the instrumental polarization, possible

*iriie;"tr1o-tn, rp."trograph, possible small changes of the line profile atihe !?tl4'
moclul-ation, tlisturbances tro- ut*ospheric refraction and ilispersion- tlo not play e1

sential role in the ilifferential velocity measurements (they can not produce systematic

fictitious oscillations exceecling 0.5 m's-1 in amplituile)' Effect of the differential (across

the solar disk) atmospheric extinction spoils our velocity tlata but it cannot be relatetl to

{gQm-perioilicity of about t m.s-l in amplituile reportetl by Crimeanantl Stanforcl obser-

vers, see u,8, 19,241.
The 7 years experiment showeil that aII these errors do not spoil seriously our velocity

*.uror.-"ots; slow trencls are properly eliminateil by the use of best-fittecl polinomials'

anj residuals give reliable informaiion on thgtrue solar oscillations of small amplitutles'

about i. m.ri. Most clearly it follows from the power spectra constmctecl for the solar

ancl telluric lines: the solar line exhibits concentration of power at t60m period while for
'telluric line the power is concentratetl near t07m'

'1. Bnegenne. tr4cropuuecftrre BaMerraulrfl

Merog trBMepeurr.E rJro6aJrbubrx noJre6aul,Ift co;rnqa 6ur p aapa6otlr_"yT
s 1973 r. O6qas rAe.E Mero[a - C troMoqblo oAIIofr lt rou. E(e IIeMaIEtrrHOtr

"ra*rpuou*oft'ilfrH]/Ifit 
rratrptrMep )"5124 A Fe I, I(3Mep.Erb JIyqeByIo cKopoorb

or-qa;rrpurbgofi qacr1a grixa Conuqa orlrocllreJlr,Ho ryrleBoft cgopocrtr oT

oarroi"irt mpaenoft Bogbr A1rc1a, r4ctroJrb3y.E rrocJleggroro Har( peilep. Toq-
'Eee 

- tr€Mep.ETL AotrJlepoBcl(trft CABur cpeAuero I-OJIo?I{eHIlIg ltvtt:r'vr 'OT Bceft

q"rrpururoh ,o", (paartlepovr onolo paguyca Conuqa fo) otnocureJlbEo

cpe4gero troJro)fiegufi lryt1ttvt AJr.E BCefi HpaeBofi 3oHr,I, rBo6paEeHIIE cornqa,
T. e. peaJrtrsoBarb gr,r{{epeHqrraJrbHEre l{sMepeHlrfi (<coruqe orEoctrreJlbEo

e;;q;;i. 5ro , ,pr"rlrrtre Aaer BoBMoln,ocrb o6Hapy*(urb tryJrbcaqutr CoJrE-

qa rualofi aMtrJrr{Tytrbl, ecJrrr TaKoBbre I{MeroTc'E'-- A;; purrrruq", rar(ofi raAerr cJreAyer [r4cnperHo (I,Iilr EetrpepblBEo)

Ir3Mep.flTb paB11OSTL IIOJIO?fieHtrft AByx ItOHTypOB CtreI(TpaJIbHOfi JII{HI{tr' trpl(-

MeHfE, Earlpr.rMep' noMMyrarlr{ro ArraoparM' ycTarr-oBJleHHblx B TOM MecTe

otrruqec*ofi c[creMbr (cuexrporpu$a HCI;, rAe o6paayercfl I{Bo6pa}r(e,rle

e;;;ril; ; 
"amefi 

ycrauoBr(e cueflrporpa{a', uamrutorpa{a [1, 2] eto ygo6-

so clerars BoBrre gu{paHllltonuofi pemetiu, ua Horopofi-o6P{lYetcr AzSpar-
q""fr; (pl"-frofl)-rro6paxeune Corrrqu creKrporpaSont ECT, pa6oraro-
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qrrM fiar( HaMepa-o6cKypa (HorAa Ha
BXOAHyTO qeJrb rraAaeT rrapaJrJreJrbHr,rfi
tryrlon ilyseft) . BosMox{Ha.fl cxe}ra trpIa-
BeAeHa rra prdc. 1: ueu.s.s gna{parlry 7
Ha qraa$paruy 2, Molnno r,raMep.Err)
cABr{r Al., Hourypa, Harrprrr\rep, c ro-
Motqbro fioMneHcaropa,ryuenofi cnopo-
crr4 Ea MarHr{rorpa{e (perucrpupyfl
yroJr troBopora rrJrocxonaparnenruoft
uracuannra).

Taxofi MeroA r,r 6u;r ilpr,r[,re]reH B

7974 r. Ha ropr{BouraJrbHo},r crerrpo-
rpa{e-uaruurorpa{e BCT. Ilepe4 pe-
merrofi crrenrporpa{a 6u;ra nor{e[leua
cocraBHa.fl 4lra{parr,ra (lra gnyx nepe-
ceHaroqr,rxc.fr rroA rrp.frr,rr,rNr yrJroN{ Atr-
cltoB, OAIIH r,r3 KOTOpLIX [pOIIyCnaJ]
ToJrrrr{o r{eHrpaJrbHyro rracTr,, qpyroft -

/rzqVzzuz Z

roJrr,Ho ueplrSeplruecHyro). Paauep
HpyroBr,Ix otnepcrufi uo46nparca tax, Plrc. 1. Rosrromnas cxer{a rrexarrr{seoxofi
qTO6rrtrOTOIt CBeTa B O6OUX [OJrO]r{erTr4- ItorIrIyraI{I,III Anyx gua{par}r AJIfl peII4-

.sx 6ur rplrMepHo oAr{HanoBbrft. Bpeua :.13.^1':i:-.:$:1111* *}3..'"t*'pa'trnoi rr'r-

B atrr{ cu cr4 rrr a Jr a cK o p o c rr4 tr p r{ H a }r{Ao M illlilfrH'lT"' "",I,,?,lfi " ff iI;;,-q " :""#i"."
troJroE{e}rr.rr{ 4ua{paruu cocTaBJr.rrJro
20-40 c. Br,rpannuBaulre rrocTo-auubrx cocTaBJrflroqr{x {ororoxon ot o6eraxqurefi lrarnrarorpatfa (paa6aranc Horopbrx ecrb Mepa ;ryveoofi cxopocru)
trpor4SBoAr{JIOCr, AJr.fr noJro}r{eHrr.fi guaspar,urr, npolycHarorqefr cBeT or r(pae-
nofi sonrr (Houryp Hpa.E craMMerpuuno pactroJroffieH orr{ocrrreourro oderrx
qenefi). B arou clryqae [orrJrepoBcxrafi nouneucarop rrpfl orxprrrofi rleur-
patruoft BoHe [aer cr4rrraJr paa6a;rauca, otrpe4eJrsroqr,rt aouteponcxlrft c[Br.rr
qeHTpaJIr,IIofi aoErr orrroclrreJlbuo xpaerofi. 3ra cxelra 6rr"na rdcrrbrrarra, o[-
EaKo I43-3a ryp6y.rrenruocrlr BHyrpr{ cueHrporpa{a (ue rro3BoJrflronqefi lraue-
pflTb cI{opocTr, c rorrHocrr'ro Jryqrrre 25-50 u/c) oraaa;roc]; HeBoBMo;+runrlr o6-
Hapyffirrrb raxofi-.rru6o e{{exr. floarorty or raxort cxeN,rr{ ilprrrxJrocb orxa-
3arbcfl' u s 7974 r. 6rrna paapa6oraua r{ rllrrreHeua Apyrafl cxeMa.

3ra cxelta oclloBaua Ha ToM Hie rrpl{rrqrrle, qro I,r I{BN{epeHr{e npoAoJrrHoro
IvIarHr{THOTO nOJr.E I{a MarHr{TOrpa(te c elexrpooilrr{qecHr,rN[ MoAyJr.frropoM
KDP. cnasara 6rr,no ucnpo6osaHo r.rauepeure curuaJra c(opocrr,r r{a MarHr{-
rorpa{e c rofi lne nparqaroqefica gua{parrrofi, uo o y"rourno, <xarn6ponxra>
OI{THAJIA IIPOAOJIbHOIO IIOJIfl, T. E. C HPYTOBbIM IIOJI,EPI{3ATOPOU (UOIAPOI{A +
| )'"14-ttacrruxa) nepe,q Hpr{craJrJroM K-DP. ognaxo nrr ,r*.puur{fl cr(opocrr{
a aTofi cxeMe Irpllxo,[I4Tc.fl BbrltrroqaTr AorrJrepoBonlrfi xounencarop, rr Jrr{Errs
IIE Y[EP?fiIIBAETC.g CI4MMETPI{qHO OTHOCI,ITEJII,HO IIEHTI]A {OtOUETPA I,I3_3A
Apolr{aHI'I.E r4 cr{Jrr,Hlrx gperl{or Jrt4nutr orHocr{reJrrr{o Br,rxoAHbrx qe.rreft l,rar-
nurorpa{a. rloarouy, xor.fl aror cnoco6 B rrpr,rHrlr{rre o6ra4aet ropaaAo 6oJrb-
ruefi, uplrl'repHo B 10 paa, aryBcTBrrreJlbrrocTbro, or rrero flpl,rrrrJrocb ro]r{e or-
KaBaTbc.s.

3rur 4re rrcrrr,rraHHr,re cxel{r,t raaueper.rr,rit 6srrlr xor.s r,r 6ecunognbrMrr, Ho
TeM IIe MeHee BecLN'Ia froJIeBHbIMI{, TaK I{aK oHI{ HaToJrI{Hyilu Ha BepHoe peme-
EI,IE, 

'IBJIflIOIqEEC,E 
CBOEIO POAA CI4HTEsOM IIEPBDIX ABVX CNOCO6OS: CAEJIATb

raH, uro6rr B pelrirrr,re L)}o/o-uoft MoAyJrrrqr.rrr cBera - B cxeMe r43MepeHr4rr
lyuerofi cHopocrr{ (xarlr6ponHra [po,qoJrrrHoro no,nr) - perrlorprrpoBaJrc.E
cuilraJr ToJrbno or r{er{TpaJlslrort Bonu, a xpafr cJryHir{Jr 6u peuepou - npr
pa6orarouleN{ HelpepbrB}ro AourepoBcnoN{ Ho^nrreucirope. B aroM oJrytrae oE
6yger Bce BpeN,r.s Aeplr{arrr s 6arauce Ha rqeJrflx },rarHr{rorpa{a nexoroprrft
9-o!TBI91 (4entp f rpafi) Kouryp rrl4urrrr (rax xan ,acrora MoAyJrflr{r{r
KDP 1000 ft{, a rocro.trr{Ha.fl BpeMerrrr Ho}{reucaropa -0,1 c). Brnu lru,c oguofi cTopoHr,I, orIeHr cIIJIbIro yMeHbrulrNr BJrr{t{Hrle ryp6y.neuruocTl{ tr
gpefr$on ilvurtu Ha rqeJr.Ex MarHr4rorpa$a, a c 4pyrofi - sce Hie 6yleu B coc-
ro.sHr4r,r r,r3Nrep.flrb [onJrepoBcr(r.rfi cgnur (upanga, yrfeHbrrrerrHrrfi aa cqeT Toxo,

Jttzppzzuz

k-t,t7)



qTo Ea q,eJIrIx yAepE{I,IBaerc.fl Hel(oropblfi crl{rerl{rlecRl,Ifi ftollryp) qellrpaJlr,-
uofi aouu oruocurentno xpaerofi. C qelslo peaJILIsaqI{u 100%-uofi Mo[]JLa_
qtrrr qegrpaJrblroft aonrr 6iua flctroJlbsoBaua I(pyrJIaE lr,Tacrr{Er(a pr + ?"14

(rtornpou4 f uerneprr nornrr) AI{aMerpoM 29 lru, treper{pbrBaloqafl uyqon
4gurp r;1511oi aourr r{ uoMeqeu}raff rra EenoropoM paccro.EEtrtr trepe4 sxoAHoft
q,eJlbxl ctrer(rporpa$a (cu. H!rE{e).

Sror lreroA troBBoJrr{Jr B oqer{b 6orrruoft cTetreEI,I rlcxJlloqurb BJII{.flHI{e ryp-
6yneuruocrr, [peft{oB rrunfiw rr cr{Jrbrro troBblcl{rb qyBcrBurerbEocrb IrBMe-

penuft, A6BSCTI{ omu6ny \O -L u/C. Bunrpblltr B qyBcTBureIr,HOCTI{ IIoJIy-
qaeTofi B ocHoBIIoM I{B-Ba rrptrMeHeEr{ff MeroAa cI4HxpoHHo-{aaonofi lroAyJlflqrrl4:
eCJIr4 6eA MoAyJIfiIIuI{ JIeI(o I{BMepfleTCfl Cl(opogrb -l Hlr/C, To cfr:g,.-

xpouno-{aaoBblft [erel(rop Aaer BbIIIrpbIItr (rogannenue myMoB EJIeI(Tpo-
Eunu) g -100 pa3, r. e. AoBoAur Eulr{Hl{ft trpeAeJr r{3Mep.EeMofi cHopocrtr Ao

-70 vlc. 9ro uopa[on roqHocr[ oArroro rrgN{epeHl{.s, a [PI4 HaHotrJreHI4I{

-100 ueuepeuuft ftocruraercn roqlrocrb -L xrlc, r. e' -10-5 A (ralu -0,4 lc
trpr r(BMepeErrn rrpoAoJIbuoro uora).

Sgecr yMecTrro orMerrrrr, 6onr,moe [ocTor{r{crBo -IrprrlrffToro 
MeroAa AJrfl

IIBMepeIIIltfl Oqellb MaJIbIx AotrJIepoBCK4x CMeqeEI4I4 CtreKTpaJIbEoI( JIIIEI{Il
(onopocrl, t M/c coorsercrByer 7,7.70-5 Aar.a)" 5124): Ero ero rresaBrrclrMocrt,
oT Apyrrrx, ((HecoilHesHbrx) trpr,IqllH AolrJrepoBcKux cABr{roB, TaKrrx' HaH ABrr-
)r(eurle Selr.ru tro op6r4re, ee Bpaqeulle, TerrJloBbre r{ BeTpoBbre rrryrufl TeJre-

cHoua, ryp6yrenr{r4fl B cner(rporpaSe. 3ro csaaaHo c reM, qro MeroA [IrS6e-
peHIItraJIblrr,rft, ocuonauusrft na r{BMepentrr{ rroJroEterrr{fl coJIHeqHoft JIITHTTI{ AJLE
qeHrpa orrrocrrreJrE,rro rroJroHer{v-fr arfl Hpaenoft aour,r. Mero[ troBBoJIfler na6e-
Etarb BbrtroJrlreHr{fl }Recrr(rdx rpe6onaulrfi, r(oropbre BoBEIrHaIor trprr [pI{Me-
EeEtrtr MeToAa a6conrorsr,rx r,ralrepeHr,rfi cgnraron Jrr{Err[ tro orlroureHlrlo ]t
ra6oparopuoMy r4croqur,.rny cBeTa, B qacTrrocTrr B lrero[e peBoHauclrofi cnenr-
pocnouuu; Tar(oft Mero4 6rrn oguonpeMerruo c rraMld lrplrMenerr fi I{ccJreAoBa-
uuro rro6anurnrx xo,ne6aHl{ft troBepxEocrr4 Co.nrqa n pa6orax 6upunurelrcHux
{uarxon EpyHca ra 4p. [3, 1r], a raxxre @occa n Pr.rro [5, 6], Ipexa lr Oocca
[7], Cnafinepa rr Ap. [B].

llAe.s N{eroAa a6colrorublx rraNrepenufi raxosa: trapaJlJreJrbHrrfi uyuox cee-
ra IraAaer rra rur{pofloe orBepcrrre u {u.nsrp (ulrpoxonorocunrfi, 5-15 A),
Bbl4eJlflroqrrft ,nrnlrro Harprr.rr D1 1,5896 r{Jrr{ HaJIrr.s 17699, BareM rrpoxoll{r
rlepes r(pyroroft uo;rrpr4sarop I[ .EqefiKy c uapdur Harprrfl r{JIrzI HaJrI4fl, B no-
mpoft cBeT paccer.rBaeTc.fl. I( .ssefixe trpr.rJlolneuo cr{Jrbrroe MarElrrrroe noJle.
Begyrcr trBMepeHrr.E paauocrrr rrErerrcr{Brrocrefi s Hpr,rJlbrlx ctrer(rpa;rbuofi
JIuEErr AJr.E pacce.Errnoro B .ErreftHe coruesuoro uaryqeHufl rrpr{ EaJIo}fier{I4I4 Ea
corueqnyro JIr{Euro BeeMarloBcnr,Ix o'+- r{ o'--r(oMrrouer{T rrapoB Na lrnu K, Hor[a
coJIEosEafi illrEr(fr pactroJIoll{eHa cI{NINreTpualHo tro oTHolreHlrro K STrrNI o-r(oNI-
trol{erTail{, EaxoArn{rr}rcfl Ha cauor,i npyrofi qacrrr nourypa Jrrrurrr{, cr{rrraJl
paBrrocrl{ I4crreBaer. flpu re6orbrrroN[ cABr4re BoB]Ir{Haer paaJrr{qr{e I{HreHcI{B-
rocreft Melr{Ay cBeroBbrMrr rroroHa[,rr,r, coAepH{atquMrr o'+-KoMloHeHry rr o--no}r-
troHerrry, r{B-Ba acrrMMerprr[ r]oJroir{eurdfl r(orrrypa conuesuoft JrrrEur{ oruo-
CI{T€JI r,HO 3 TI{X DMI{CCI4OHHbI X O-It O NIII OH0HT.

Ilplr ucuonr,BoBarrurrt aroro MeToAa Boar{rlxaer pflA rpyAuoysurbrBaeMrlx
aS{exron, r(oropbre Moryr BrIBBarb {raHtunurre cABr4ru rrtt:nnfr., Tanr{x, Har(:
uaMelrenlr.tr B xoAe cBeroBbrx tryqxoB o:r Connqa, TetrJroBr,re (rroBoAr(r{D I,IHcrpy-
Merrra, rreroqlrafl cra6lrrusaqr{.rl TeNrtreparyprr Slurrpa r,r oco6euuo KroBerEr
c raBoM, a raxine ctrer(TpoMerpa, xote6aHr{.8 Dr(crr{rrxquu (n uacruocru, gu{-
{epeuquatrnofi, or Hpafl r{ Hparo Conuqa) aeuuofi arMoc$epbr (cu. $ 6), omu6-
r(u, BoButr{r(arcql4e trpr4 noppexr{r,rr{ Ba cyToqHoe [Brrxreur{e 3ertnu rr ee [Br.rme-
Etre Iro op6ure, r{3MeHeHr{e Hpr,rBr.rBrrbr ctreHTpaJr6Hoft rr.rHl{u npu ee cMeqeHr{r{,
ee r:osroft I4 rraorofl[rrecxoft crpyr(rypbr. ]tpoue roro, oqeub 6olrr,rutrlr rle-
AocTarKoM, EatrprrMep, cxeMrr lpeHa u up. [9] flBJlflerc.E r{ctroJrbBoBa}rr{e [Byx
KatraJIoB (Uryx ooroyMrromr,rreJrefi) , o4uoro AJrfl o+-, gpyroro - AJrr o'--
ItoMlroEerlrbr, ueus6etxno [pr{BoAflqee r paa6alancy Soroyr{Ho}nr{reJreft ua-aa
paailtrrlu.E r{x cBeToBbrx npr.rBr,rx ra TetrJroBr,rx xapar(Tepr{ctuH (o garrnefinrelr,
B qacTuocTrl B ar(cr]eAr{r{lru ua Iomuufi uoilroc, aror HeAocrarox 6bur ycrpauerr
BBeAeuueM Bparqarcqeroc.fr rroJr,flpor.rAa r{ trctroJrbBoBaurreNr oArloro @3V;
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o[Har(o Bpaqarcqrrficx uo.rapor{A raK}r{e [aer napa3r{rHbre curna;rrr). cxeua6upuuureucnux suslrxon cno6og,a oT aToro He[ocTaTr(a, rr roqHocTr, I{x r{B-uepeurft cocraBJr.Eer or 2 go 0,8 lr/c (4na oguoro ,rr"p.rr"y. errrorroc*
3,,?:3 

pa,a ilyrr,oe, qeM rrpr r,r,Mepe,r{r{ cr{opocrrr Harnr{M lrero^olr (cu.
Hr.rme).

Ossexrunnocrr, trpeAJrolr{eHHoro HaMrr MeToAa r{ ero ,rB,bre trperrMyqecTBa
trepeA a6colrornnrMlllraMeperrarun uo6y4rrJrr{ pea;rr4BoBarr, ero rag}Ke lra coJr-EesHoM reJrec*otre urcnQop4cxoro yHr4B.epcrlrera (cu. olrcaH,e B pa60re
,(urruepa [10]). OcnoB'oe orrr4que cran6optrr,ri ir*up."rt o, ,u-r* (*,
Kacaflcb paanuvnft B olTr4He caMoro renecHoua) B TOM, 

"'' 
,ur, fiepeA nxonnoftqeJrbro ctrer(rporpa{a ycrauorrre}r r{Mr{[]fi-craficep (image-slic""l,'gilia;ft

Bbrr{rpbrm s -10 pa3 rro cpaB}reHr{ro co cxeuofi ,anoruroJuHr4fl npocrofo tra_paJreJrbHoro IIyqKa or r{eJrocraruofi ycranonxra. Broprru ycoBeprxeHcrBo_
BaHr{e}'r, BBeAeHI{hrM n urauQop4e, .flBJI.fieTC;r r{cnoJr},3gBar1rle Ta*}r{e xpaeaoftaonrr uao6palr{eHr{f AJr.s rrsMepeHr4.s [otrJrepoBcr(oro cMeqeHr.rfl (qa*p'*""v"
Hpafi); Ar.fl sero tryaro* or xpaenofi ,o"ur.ri* ,.r" (*a*rillrrpnr"rurt) nepe-
r(pbrBaerc.s unacrunrofi (roJr.Epor{A + ll4x>>, nr,rpeaauuorl B Br.rAe xoruqa. ia_XAA ItO4U{I4I(AqIIfl METOAA AAET BI.II,IIPrIIII B AI{IJIIITYAE CIIII.}IAJIA trPI,IMEPHO
B [Ba paBa (cu.4rac. ,(urr.uepa [10] ; nexoropbr],r HeAocrar*oM.sBJr.Eercfl He_
6o.rrr,nroe Br{Hr,err{poBaHrTe caM.rx npaeB conuqa), ;;;;;;;;;rro o6ecue.rurrrosuocrb Jrysue I vlc.

flocxorr,r.y n ltpr,ruy lr crausopge r{e,rpaJrbHa.rr r.r HpaeBa.rr Bo'r,r Arrcfiar'rMelor pa3rr'rqHr,Ie paBMepr,r, To aMtrJlrrry[br perr{cTpr.rpyeMbrx or{rHaJroB cKo-pocrr.r Ha [Byx o6cepnaropraax 6ygyr pasrr{qur,r. flplr"arou oruorueHue aM_trJrr{ryA (xarur6ponounuft $axrop) 6y[er ianrrcerr, xa* or nrr6opa BoH, ra* r{ orpactrpeAeJreHr4-E ryqeBofi cxopocrra tro Ar{cHy cornqa, r. e. or rr,rla rrccJreAye_
uoro noue6aHr,rfl? orrrlcbrBaeMoro c{eplrue,cxofi {yunqraeft ,sr(o, g).

flpra ua6rroAeHr4flx n r(prrmy paanrep o6eux ,,iri o"p.gloi"r"u roJrbr(o Ar{a_MeTpoM npyroBoro troJr.Eprrsaropa; oE BBrrr paBEbrlf a:29 w, qro IIpI{ pac_
cro.flIrul4 Ao qeJrr4 ctrexrporpa$a_D:Q7g cu (cu. plrc. 5) coorBercrByer reJrr{o_r{e'rpr4qec*oMy paAr{ycl p : 0,66. Taxu* o6paao,, y Hac r{eHTpaJrE,}rarr BoHa
r.rMeer paBMep 0-0,66 (ltranuVcax Br4Ar.rMoro coJrHes,oro 4r"*u1, , ;f;;;;npocrr{paerc.E or p :0,66 4o 1,0. B cmu{opAcxofi cracreu. ttOt p'rl*rpiirrr*
30H OtrPE[EJI,EIOTC.fI [I4AMETPAMI{ [BYX ITOIII{EHTPUqECHI{X IIOJI.EPI{SATOPOB(p + )"14) ra rapracoeofi Aua{parlrofi, *oropu, aKpaHrrpyer Rpafl coJrHeqHoro
[r.rcKa (yl.reuluraa reM caMbrM BJrr4-EHr{e 6on_rllrux cxopotrefi BpaqeHr{fl y aH_BaTopa II' cJreAoBareJrr,Ho' yMelrbrrra.E ourra6nu, o6ycron.rreur.rrre EerorrgocTbx)
rr'rAr{poBaHrra). _vcrpoicrBo c rroJr.Epr{saropar{rr r{ npnconofi a"u6pr"roatroMeqaerc.E n {oHanr,uori rurocxocrrlTeJrecxola, rAe crpor4rcfi zao6pirxeurae
co.ruqa AuaMerpoM 2,b crnr, Ha paccro,Huu B,B ot 

"uil""ogi-fr rr1.ouro creftrpo-
Ip^l{r. Ileurpanruafl x HpaeBa.E aoHbr r{r{eror Ila,Mephr: o-t,so ;_.0;5-5-0,80 coorrercrBeHrro (n pagu,ycax coJrHeqHo"o grn"*u).

Itanz6poaounrrft {axrop 6-rrr HaM[ paccqr{rar{ AJr.E upocr:eftruero cflyqa.E
sucTo paAr4aJlr,Hr,rx [yJrbcaqr4fi co cxopocrr,ro u0. flycrr -uc tr ut - cpeArrr4e
fiyqeBbre cKopocrl{ AJrfl I{eHTpa,nr,noft ra xpaenofi 30H coorBeToTBeHHO; saKOIr
troreMr{eHr{.8 Ar,cKa H Hparo y (p) (cu. {opfyry (2g)) nxoazr B rroAr,rrrrerpaJrB_
Hbre Bbrpa)fieHr{.fi r{aH BecoBaff $yuxqua. ,{.ux c.rryvafl Hpr{r{cr{I{x raauepeuuft
IraxoAr{M:

uo (7 - p,)'/n y (p) p d,p da -

,o(7 - p,)'/"y (p) p dp dq,: O,Z4guo.

Ananorrsug An,s Crarrsop4a:

ux: (uc - ur-)st:0,208u0 e)
(a4ecr,3c, 3r, -.Ep*ocrr,r o6erax ?oH,3o - r.rrrrerrcnBr{ocrr, B r{errrpe Arrc*a,p Lt a. - rroJr.spllble HoopAr{Hatr,r), orny4a uaxoAr{rr orHorrreHr{e 'na.ru6pol

2x[ 0,66

ux, : (us - uL)cr: +. \ (
,iJc .l J

2fiI

-#5 5
0 0,6G
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tsoqHblx {aHropoe (lrlll otuorueHfle qyBcrnrterluocreft):

uhlu$: t'678 (3)

(re rne caMbre Buaqenufl 6nru ensltcJleHlr flrarruepou [10])'' TaHuu o6paaou, Afl.fl cilyqafl paAIIaJIbHLIX 4nUmerull HpbIMCHI{e I{3Me-

peEr,LE s 1,67i8 paaa 6olee uyecrnurenbl{E'r I( 
^u6{epenqnalsuofi-c*opocrrr('r f r"),-iL* c'rrrr6opacn e tl3t\IepeHlrn (saruetuu' oAHano' vro s Crou{op4e

flysIIIe oTrloltreHlle CUruar/uryM BCJreAcTBtre I,ICIOJIbSOBaHtr.E oOIIbItreIO CBeTO-

noro rotona).

2. MoAepuusrrpoBaHrrbre Eaurenunfi conueqnntfi reJlecfio[I
u uarunrorPa$

B 1973 r. 6r,ua saHoHqeHa IIoAepHIIBaqu.E EaueEuoro CoJII{eqHoIo reJle-

OHOrra. OCnosulre qeIII ee: 1) no4unrr IIeJIoCrarl{ylo ycraHoBRy I(aH Mox{Eo

Bblme trpr,rseMuoro ryp6yreurnoro cJro.E (ntaHc^uua;rurag? JIerOrf' BrICOTa ero

il;; zd 
^rl, 

Z; yu.rr"rm cserosoft rroron o:r Conuqa; 3) ucuonraosarr 6onr-
;;;pr-r*rii ,Jo"Opu*uuua Cornqa; 4) yryuuurb cl{crer(y crleffielrlr.fi sa CorH-
qeM.

C arOft qeJIblO 6r,rnu CupOeI(TI{pOBaHbI I{ yCTaHOBJIgHbI }IOBLIS 6amrur lr HytrOJI'

Crapaa HapyE(Ha.E 6aurirs 6lria HaAcrpoeHa- ao 25 lt (ctapar rrMeJIa BbI-

corf tS r, i*. orrrcaHr{e BCT [11]), u Ha rree 6btil uocrasnen uosbrft ltytroJl;

BrryTpeIIILEfl 6amus 6r,rla tOate yBeJIIIqeEa tro BLIC9TS I{ yHpenJIeIIa' I{ 11a eg

Bepxuefr [JroIIIaAKe 6r,rta uoCtaBJIeHa BHOBb Cl(OHCTpyI{poB.aHIlafl IISJIOCTaT-

Harr ycrauoBr(a c AlraNrerlloNr r{eJrocrarr{oro sepnaJra 1,2 u (rntecro cTaporo

Of 
"nly 

tr AorroJrlrrrren""oio 1,1 rr (nnrecro craporo !0_"*). IrasHoe BorHyroe

BepHaJIO Al{arferporl 90 Cu (nlrecro IIpe]I(Hero 1r0 cu) .6rulo ycraIIoBJIeHo y oc-

rro-uarrs 6a-rrri Ha rlrApaBJrr.nucHofi pa3rpyaosHofi cucreue. (Honaa xou-
crpyrqr{.E 6amnz 6nura cupoeHrrrpoBaHa r4 peaJrr{SoBarla rJraBIlr,rM rrEEterrepoM

o6cepnaropuu A. I. IJeperygoft, a HoBa.E IIeJIocraruafi y:1aHoBKa, otrpaBa

IJIaBT{Oro BepHaJIa C IIIApaBJIII'IeCnoft paarpyanOft U OTAgJILHLIe eJIeMeIITbI

"oa*rpo"pu6u 
6orrm ctrpoeI(rIIpoBaHI,I LI peaJII{BoBaIIbI I{H}I{eHepou I. A. MO-

nuurru.) OurlrseCHa.fl cLICTel\[a C rror{olqE,Io AByx I(acgerpeIloBcKI{x I4 trJIocHOro

Bepr{aJr trpeAycr{arpr4Baer roflyqeHlIe uao6paxreulrft 4uarrterpom 50 n 70 Cu.

Bcg Hosa.E orrrrrr(a 61171a paccu[rarra I. X{. IlouoBbrM, r4sroroBJlerra I{ trpo-

noHrpoJrtrpoBaHa troA pyttonoActnou H. B. crerueuHo. ,(rau-erp fipy}ItRa pac-

a.rrrr" B'{o*yce "rauro"o 
sep1aJra (s rnannou $onyce 50 u) coctaBJr'Eer

or(oJro 0,03^rr,rm (O',12 4.nr 50-cu uso6palKeHrn). OntuuecKafl cl{creMa caMoro

TeJrec1ola ocraJlacb B cylqHocrlr upextueft (cnt. t11l) -rpl'Irvrepuo 
re ffie or-

EoctrreJrbHble orBepcrrr'rl (1150 w -1170), 'rro 6r'r.lro cBfisaHo c HeBoBMo]fiHocrLlo

Cepbe3l{oro I{Br{eHeuI{fI oIITIIqeCftIIX cxeM^ CIISKTpOrpaSon (ropuaoutaJlbgorO
U BeprIIHaJIbI-IoIo, cM. cxerly s [11], pttc.2). Ha pt'tc. 2 nonaaan BHeIIIHIIft BI4A

COnpeUenuOro ECT, a Ha pIIC, 3 npnee4ena eIO HoBafl oIITI{qeCI(afl CIICTSMa'

Pe6ouctpyxqufl orrulil,I BCT cpaay roI{a3aJIa 3aN{eTIIoe yilyrIIIIeE?Ie Ha-

qecTBa lrso6pa;xeullfi, noanollrBrrlee xoporrro Br4AeTb I'paHyJl,Iqplrc, HaI( [pa-
BtrJrO, AO trOJryAH.E, a r,rHotAa B TeseHEe BCetO AHfi. 3ro orHpr_rno BoSMoEtIrOCTr{

EccJreAoBallrii lronHoft crpyttrypbl Ho 4na srolo Hy?ItHo .6r,rno ycoBeplleu-
CTBoBaTb CI{CreMy cnerXer.rI,Iq. fIpU npoexTI{poBaHI{II IIOBOft CIICTeMEI CJIep1e-

EtrE MbI cosJru ueo6xo4nltrNl ucrloJlr,Bosarb ue6olbllrylo qacrb rrapaHctraJrb-

EbIX tryqHOB, TaI( HaI( OTAeJIbHbIe SepHaJILI{bIe cIlcTeMLI, HaI( trOI(aBaJI OtrbIT'

trprrBo[.sT 11o p.EAy rrpr.rrrr{H H ]lacco1.1racoBar{r{ro co BpeN{eIleU cne4arqeft u oc-

"6urroE "rr.ain.',6.rrrr.r."*rre 
cr,rcrerrbr rr{ArrpoBa,utl l.ils cflyqa.E ua6;rrc4e-

ur, ,isoOpr)fieHr{fl Co,nuqa (rouxoft crpyr(rypbr noBepxHocrn) rn ua6"nroAeHl{fl

rto6aurubro IIaIHI4rHoIo floJlfl lI Kolre6aguft Co,nnqa - B rlapaJIJIeJIbHoM

tryq11e - rrec1oJrbr,u pr,rrr.rrr,r. B nepnoM cilyqae ona IIORaSaHa IIa pvc, 3,

a Ha pr{c. 5 npune4ena oflr11qecna.fl cxeMa cne4nq,eft CI{CTSMLI AJI.;I BTOpoIo

po4a 'ua6.troleuur,1 (ee oilficaHlre cM. Hr{ffie). ,(rr etzx ua6lrc4erufi cyqe-
cTBeHHbInI OHaSaJIOcb TaH?I{e To, qTo B MoAepHII3I{pOBaHHow c}IcTeMe trytLKI{

CBeTa III[poKI{e; ATO IIOBBOJI],IJIo lre6ep1arl BIIHbeTI'IpoBal{llfl I{paeB II-p-I4 IIpO-

xolr{Aerrur4 rrap:urrreJrBHr,rx nyqltoB ot Co.;rrrqa B IIIg.TII, cfiel(Tporpa$a. HO nalr-
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Ps.e. 2. Bueruulrii 1;I,IA penorrcrpylrlloBaHuoro s 1973 r. Eamennoro co.nrre.rnoro reJrecnotra

6o;ree cyrqecrBeHrrlle AJI,a qeJreil rlacro.Erqeii pa6orbr rrBUerreHr,r.a orlroc.ETc.E
K ctrexrporpa{y u rrarurrrorlla{y BCT.

B cneHrporpa0e 6o.rree coseprxeHHLrI{ o6pasorr lleaJrr.rBoBarr trpr{Hqr{tr
4roftnoro Marr-rr{rorpaSa, oulrcaurrblfr B t1]. B r{oBo}r ciler(rporpaQe n nyune.,
troSaAIrI rfLeJrr{, r\{oAyJr,ETopa KDP ra noJrflIlorrAa, rrpeBpaxl,arcqr{x noJr.spLrBo-
Bannrrfi rlo Kpyry cBer B runefiuo noJr.EpIrBoBauHurt, nocraBJreHa npI4BMa
Polrona, paBAeJr.arcqa.s Jryq r{a ABa - o6r,Ixr.ronenrrrrfr (o) rr r-reo6brr{r.roBerr-
nr,rfi (e) , [orrrrprraoBaHrrbre BBal,rrrrro oproronaJrbrro. Ecnn o4ur-r uyuox (e),
LrAyrrlrrft 6eg ueMeHenn.s rranllaBJIeHI,Ifl, noJI-trpr.rBoBalr naIraJrJreJILHo u{eJIIr
rr urTpr4xalr pemeTr{rl, ro BTopofi (o) - nepneHAr{I{yJr.Eprro, qro cllJrr,Eo oc-
JIa6r.EeT ero ro cpaBHerr[Io c repBrrlr,I, TaK I{aH peIxeTHa rroJrflpl{ByeT cBeT B rratr-
paBJreur{rr rrrrpr4xoB (rqeru) na 57,59i0. floarouy neo6xogrMo 6r,ulo BBecrE
SaAep?flr{y {aar,r n o-Jryrre Ha rroJroBrrny BoJrHr,r, c rerr.rro6r,r BblpaBH.flrl,.flp-
nocrb B o6olrx ryrrax B rrrrrepecyrotqert uac o6racrr crer{rpa (eeaerloft uacru).
Hanouuuu, trro BBeAenrle BaAeplru{}I :ua}tl2 (n cnpeqerrHr,Ix rIoJrEpI{Baropax -trpI[BMa Poruoua - gIaSpaHqlrorrlrafl peurerxa) nplrBoArrr It ro]\{y, qro reM-
rrbre fioJrocr,r B crrerTpe SaMe]rflIorcfl ]ra CBerJrr,re (cu. [121), rax sro roJInI]IHa d
rnapqenoft rrJracrr{r-rnl{, neo6xo4Ialrofi 4nn aa4epfl\r\rr}\12, Mo}Iter 6rrrb su.Iucre-
rra r.r3 [pocroro coorHorrreHrrs: f : pd : (m *'l) 1,, rge P : Po - lre -paguocTb rror(aaaTeJrefi upe.;rolr.rerrtr Alrfl. o- u e-ryqefr, h - qeJroe rrl{cJlo.

(V nac ranafl nflacrr.rHna cAeJraua rra AByx - oAHort, coa4arorqefi saAepil{Ry'

|pyroft - olepe)fielll4e, a B cyr{N{e - pa3rrocrr, Xl2). trctlr Mbr r{ctroJlsByeM



\
t
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Pue. 3. flpuuqruruaabuafi orrrllqec$ar cxeMa reJrecnotra u
cuentporpaSa BCT

Q (A 120 cw) r. Cz (@ 110 wr) - EonoJIHI{reJIrrroe I{ uraBrroe BepKaJIa

rleJrocrara; M (6 90 cu) - ruanuoe (aoruyroe) sepraro; Mt (A 36 c:lr.)

u M, (A 29 cu) - BbrnyHJrbre HaccerpeHoBcHrre sepHaJra; Ma (A 30 cM) -
rrJrocxoe AlrarolraJrbgoe Bepr(aJro; S - Bxo[HaE qeJlb roprrooHTaJlbHoro
cnexrporpa$a; n1 vr fl2 (A 22 cI{) - ABa HoJrJrt4MaropHblx sepfiara; Gt
u G2 ..._ Au$paxrlrdor{rrbre peilrerr{[; tt\ tr tnq (A 20 cM) - fiaMepnble Bepnar
Jto.i m5 w ma (6 15 cM) - rrJroc(rre sepfiaJra; (D1 n (D2 

- {otouerprr
1-ro Lr 2-ro r(aHaJroB Ivrarlrurorpa$a; m' (A 15 cm), mr' (A 30 cw) u
mz' (a 75 cM) - nfioclu{e sepfiaJla ooaoruAa; JI1 fi JI2 - ABe JIuHBbI rrr4-

rarorqeft onrunr.r $ororuAa; @f - uJraHmer QororuAa c qerblpbME $orogar-
qr{r(aMrr. OnslrsaueurHoe $ofiycHoe paccroffHlle reJlecnola 50 M (trplr xc-
loJrbgoBaHr.rr{ Ma) untr 70 u (npu ucrroJlbSoBaul4lr M2). Oofiycfioe paccroq-
Hrre r(aMepbl cnentporpa$a (ms,t 

- m5,a - @1,) paBHo 20 ru. Paccrosnlre
MerfiAy TVI u C2 cocraa$fier 23 M

: ///

h,

m-

\,,,,,
m/

trZm-
b

o6a rysa o r{ e AJrfl AByx HeBaBIrcrIMBrx Marnrrrorpa{on, ro Hy}r{Ho HaJrox(r{Tr,
rpe6oBaE[r{ Ha pacxoArr}Iocrb ;ryueft . Cornacno trapaMerpaM orrr4qecHoft cxe-
Mbr TeJrecRotra orHocEreJrbHoe orBepcrr{e r(oJrJrr{MaropoB paB}ro 1/50, rax
rITo npu {oxycnou paccrofiHl,Il{ 10 lt nyuoH Ha KoJIJIr4Maropax rrN,reer pa3Mep
20 cnr., rr paccroflrrlle Me)fiAy qer{rpaMrr tryqxoB Ha HoJrJrr{Maropax AoJr}r{Ho
cocraBJrETb 22 cv, qro coorBercrByer yrtty 7o76'. flpunrepuo Ha rafioe pac-
cTo.trHl{e trprrSMa Pomoua AoJI}fiHa oTRJrorr-ETb IyrI e oT o-Iyna.

Saer4crMoclrb troKaBaTeJr.E trpeJroMJrelrtr.E cTeHJra or l, nrrebrsaer rrslreHeHue
yrJIa pacxoAtrMocTn He 6olee qerr Ha 2',; eaaucutntocTb tror(a3are,ueft I[o r4 peoT
}u p.nx muaTa He cKasr,rBaercfl rra aroM yrJre. Boo6qe, omr6Ha B yrJre[pr{3Mbr
V ua 0o,5 rnrarrnaer omr.r6xy B pacxoAtrMocrz nyuefi ue 6onee 5'. floorouy
c yqeroM SaBtrcrrMocTl{ rloxa3areJrfl trpeJroMJrerrrrr cTeHJra or X, u yseroM tror-
pemuocreft B pr r{ oxoJro 0o,5 B rrpeJroMJr.ErcqeM yrrre npr4BMEr yroJr pacxoAr{-
Mocrrr nyueft AoJrlr{eH 6urr, Aa :7o16' * 7' :1o23'. OrcroAa rroJryqael{,
qro yrofl trepBoft npr{BMbI (ua ctexna) Pouona 4nr BCT AoJrffieE 6brrb

ih _ Aa _ 1o23' _ aotr /.t
' Fo - [r" U' 1/)

TaHue trptrBMrl rrB creHJra (uepe4urr upualra) r{ rrcJranAcr(oro mtrara (aa4urx)
6rur nogpo6no paccuuraubr r{ r?raroToBJreubr.

Ha repe4ueM Ardclte cuexrporpa{a (ucnonrayrorc.rr re Ere Bpaqarorqzecr{
Arrcr{E, qro tr B [11]) crrrouurpoBaHbr ABe pertrerHr c pasMepoM BartrrptrxoBarl-
Eoft trroqagr 30 X 20 cnr; paaMep peurerxrr trotreper nyua upr pa6ore n 5-rrr
trop.EAlte paBer{ 18,5 cu, rrooroMy npyrJroe cBeroBoe urrrro paaueporr.r 20 ctyt
na calrofi pemerr(e rrMeer BrrA oJrJrr{trca c troJryoctrv.r *32 X 20 cu.

Itam4ar pemerr(a rrMeer 600 rurpzxon/rrru, o6qee qrrcJro rrrrprrxoB 180 000
c lrpeuMyqecrBeur{ofi Horruerrrpaqnefi csera B [Eatraaone ],),,4400-5400 tr
B npaBoM 5-rw uopx4ne (4na ?,"4800 A xouqenrpaqrx 53%). OrnocnreJrbHa.E

t0



trHreHcl4BHocrb AyxoB Poy,nau4a Meuee 10-3 0/0.

Jlvuefiuas Arrctrepcrrr cnenrporpa{a gra aene-
uoft o6,racu{ crexrpa cocraBJr.rrer 0,1 A/mm e
5-u uopa4ne. Paapemarcu{a.rr cra.rra oHo,no 0,g5
reoperr{qecHoft npu uopuantnofi ur{pr{r.re BxoA-
HOI{ rqeJrr{.

Ha paccroa:n\tflx -20 cM or r{eurpoB KoJr-
JrLINraTopHbrx BepHaJr, cJreBa r4 clpaBa oT Hr{x
(ua aa4uenr Ar.rcxe ctrer{rporpa$a; na puc. 3 ouu
troxaSaHr,I BbrIJre r{ HrIir{e, qeu m., mr), pacno_
JIararorc.E ABa r{aMepilbrx Bepr(aJra (*r, ffi 4,
clr. prrc. 3) pasuepou o4no 28 cu, 4pyroe 30 cr,r
rr {oHycurru paccro.EHr{er,r 20 u;- BrreoceBbre
yrJrbr, o 6p aa on ar-rnbre n aA arotr{r.rlr r{ orp a iner{HbrM
ryqaMr,r oT DTr{x BepKaJr, ne 6oree 1"; onu uo_
cllJraror trysx[ Ha rrJrocnr[e BepKaJra (murm6)r t
sareM tryqHr{ or rrocJre4uux o6pasyroT pesr{rre
lrao6paxreuu,s c{exrpon ua 4nyx {oroinerpaxr[arnlrrorpa{a @r, @r, pacuonoirteHrrbrx oArrr{
troA Apyrr4y^ (paccroaHr4e IIo Bbrcore Me[{Ay
IqeJI.sIlII -50 cm) Ha orAeJlblrofi crofixe o*oJro
BaAlrero Ar.rcxa. Oonyclrponna AeJraerc.E r4Jrr{ rlo
JrrrHl{flr{, rrJrr{ ro AeraJr.sl{ Lra Ar{cxe Connqa;
BO BTOpONI CJIyqae acTrrIilraTr{3t{ pacTrrlr,rBaeT
uao6pa)fieHue rosnr,r ua 1,5 urr ngbrt ilLrHurt,
Bneo cenr,re yrrrbl npr.r oTll alI{eHI,Irr o r It aN{eprrlrx
BepHaJr lre 6onee 1o, uro He AoJrlr{Ho Briocr{rr,

Pre. 4. *r*r, , 
"nexrpo-rpa{e u {or.o.rrerpc npn arrefuo-

naJrrtHorr pacrroJrorr(eHr{rr oTpa_
marcn{fix npr,raM rlrarnr{rorpa{a

Hr[KaHr'rx cepr,esrrLrx ucHantenufi n nso6panieHr{e cueHTpa. TaH ycrpoerrbl
ABa cBeroBblx KaHara, rroaBoJrrrrcqrlx rreaaBrrculro perncipr4poBarb Marl{rrr-
Iroe,_IroJle I1t cr{opocTb B AByX IrO6Brx Jr}IHr{.EX CrreHTpa.

tr4cuo.rrr,ayerrr,re .{ororrerpr,r rrarrrr4rorpasa (o4rruarronure n o6oux Ha,a-rax)-onlrcaHLr s [13]. I4r. onrra.recxoe yc.poficrBo cnr. Hr,i*e rra pvc.4.
tr4cnorbsosanue 4noi.inoro lraruurorpa{a,,oruorrroo" perr.orpr.rpoBarb

CIIIHAJI CI(OPOCTII OAIIOBPEMEHHO B COJIHEqIIOfi II TEJUIYP[qECNbfi N',i'N,., ,,OonagaJrocr oqeHr, Rairilrritr AJrfl lrcriJrroqeHlrfi ncex (npoue ourlr6oH rr,rArrpoBa_
HI'Ifl, clr. IIIaffis) I'IHcrpyr{e}Ira,IIBrIBIx orura6on (c uouoqsrc Banr{crr B TeJrJryprlr-secxoft nunuu).

B 'lrarnnrorpa$e, cpaay rrosaArr nxo4nofi qeJrr{, [pr{il{eHerr nonrrfi xpn-crarrrr KDP (rrolynarlraa 4ocrnrue, 97'%), pu?orur.q;;t 
- 

"p, trepeMer{r{oM
Hanpflir{eur.ru !2,4 HB u o6ecneuranhrouquri cfnurlr !} lr?r. tiorrori*"o,-"*.-
ETCE IIEKOTOPA,E NOTEP,E (-15-20%) {ASONOTO CABI,IA B IIEI,TPE KPTTCTAJIJIA(anexrpogsr oxBar'rBaror {paf rrep"4rreft , ,u4r"ii oor"pirrorrn !'x I cw,
TOJTII{II]ra Kpr4craJrJra I cu). ]tpucrann He Aaer acrr,rrMarr4Sr,ra r4 orrusec1111
oAHopoAen.

(Dororrerp r{arHr{Torpa{a r.rueer ABe rqeJrr{, Ba KoropbrN{r{ pac,,oJrofi{e'br
IIPI{3MbI.. (PUC. 4), OTITJIOIIflIOIqI4E TYqU OT.CI{}IEIO II KPACHOIO ITPbIJIA CIEHT-parr,nofr Jrr{rrrdr{ r{a coorBercrByroqr.e oey. ourusecxas 

"r.nni {;;o;.;p,npeAyollarpl'IBaer IacI{JrIOrreIII4e rlorraAarrr{.fi cBera or oAHoro ltpbrJra JITTHITI{ Ha
{otoyunorxTJe{u, pa6orarcqlrfi or rrporrlrBotroJroxHoro nprru.,4etc.r,_
reJrblro (8. E. Creuauon, qacrrroe coo6rqenue; 

"r. ,rnr*. ttZ1l,i rfi;;rlr;
BOBMOIT{}ro ([pocasuBar.rr4@) g.3s1n or r{pacHoro npbrJra JrrtLua n crurofi soro-Merp fi 

-Hao60por; npr.rvuuorz Mor{er .nsils.uc" nesoHa:rr,uoe pacnoJro}Hegue
rrpIrBM Sorolrerpa, iraupan.rrnrorrrrrx rryq*ra cBera B tpo.o*"rpr'(;"-obrj";;;
rrsMepeHr{.E r{arHrrrr{oro nona (a HalreM cryqae - aussepeuquansuoft' cno_pocur).

FIa pnc- 4 cxenrarra.recxu^nao6pameH xoA ryuerz B cre*rporpa{e ECT
Lr Brryrpr{ {oronrerpa. Sgecn_2S._-j l,B,uor m 25, :0,7 onon _ paBr{epbr Bbr_xoArrbrx rqerefi r{arHr4rorpada, D : 20 cu .-- A[arferp Har\{epEoro Bepr(aJra

Ir""r"l.1?:oro nyqra rra'".n;, F : 20, - 6ony""o,i pur.ro"Hrre KaMepbr,n :,7t1 cr\r - paccTo.EHl{e Me}fiAy q,eJrflMr{ marlrurorpasa. floraraeu, iro



ctrer(rp c{oxycrpouaH B IrJrocrocrr4 uepeAuefi qe'nn 2Sr' O6oauaqrM qepeB

z paccroffrrrle, orcqr4Tr,rBaei\roe B erofi unocnocTll or OCU {Otouetpll T.HasoBeM
flApoM qacrr, JIIIHT{I4, rAe lrl(sz, a qacrb trrvr,ltvt, rAe l/l)l)r-
I(pbrJIbflMlI' 

.'Tnnvr.' roqr{v Hnac coorBeircrBylo-Paccuorpuu Henoropyrc rqsfif Hpacuoro HpbIJra JrnHLtv,

qyro paccroflHylo tr (*:;r". 4). bnei or aroft rb.IHu B rlJloc*ocru u{enefi 2Ss

6ylrt paBHoMepHo pu.r,pr4.r"rbc.s Ha yrlacrne AB, pazuov hDlF' trptrqeM

,ucru iro"o cneia 6yger rrorraAarb Ha JreByro [prIBMy tI orpamarbc.fi B cropoEy

ctrHero {orouerpa. tr4a upocroro_ re-oMerpl(qecft oro paccMorpeHufl cleAyer' qro

orEocrrreJrbHa.fi Aon.f, cnera (A11l), uona4aloqafl u3 RpaoHoro tlApa JIUnIIII

(gnx 0 I x 1Sr) a cuunft {orouetp, paBlra

S:

#:=k I 
I @) Fr(r) ctr' (1,)

rge.f (z) - paoilpeAe,'tcltrte ItHreHctlBttocl'tl cBcTa B il.tocliocrn qellr 25,, $, -
Her(oTopafl cpeAlrtrfl I,IIITeI{CI'IBIrOCrb HpacIrOrO flApa illrlJu\tl

Io;Fr(t):l r F
l-z-- ffi('+f +s') ;

# -.(, + #)<r,'
hD /, l?\- (5)

zr _, (1 I ;)>r,.
Ana,lrorusuo noJryrlae]I, qro AoJIfl cBera' nolaAaloqafl I{3 crlirelo flApa

Jrlrnrrrr n cu:nrtfi Sotorrerp, paBHa

s,
LI, 

- 
I I t (.t\ F, k\ t]r. (6)-1;:Ts, ) t Q)F2@)ttr'

rAe Sz - ,ranorofur{ cpeAHrlr I{HreIIcI{BHocrrr crrHero flApa. a synnqua

g+,(+
3- t,)t # .*(r'r

flo4cran,naa B (4) - (7) auaueurfl rlapalrerpos F, D, h, Sr, roryqaeM'
sro B HameM MarHr{Torpa{e orcyrcrByer Hanoe-;ru6o (ilpocaq[BaHr{e)) clrera

raB Hpacr{oro .EApa JIuHI{tr( s cI4HL{fi {orolretp: LILI Ir: 0; c.ne4oBareJlbl{o'
IIOJIHOCTbIO |4CI{JIIOqeHO TaK}He trotraAal{ue cBeTa u3 HpacHolo HpLIJIa IIIIIJIdLI

S cvtuuft. Sotorrretp u uao6opot. HeHoropa.a qacTb cBera llotraAaer xB cl{-Hglo

.EApa JTEITI{fi s cwuufr. {oro-uerp, oguaxo ator a{{exr MaJr, LI 2l 13:0,1'3,
u He AOJrlr{e11 EpaRTEqeCrtIl BJIIIflTb Ha CtreHTpaJIr,I{Oe paBpeltreH}Ie Sotouerpa
[, TaKtrrM o6paaou, Ha rrBNIepeHI{e Aou.tlepoBcltrrx cuelqeHr{Ir.

3. llccre4oBaHrlfl Coruua B [apaJlneJrbuou ilyqne
rr Mero4 IIBMepeIrIIff ero rto6allnr,rx noue6aunft

?IcC;re4onanue Colnqa B uapaJIJIeJILHoM flyq1e 6rrno rrepu{e trptrMeI{euo

a I(AO s 1967-1968 rr. AJIa I43Mepenuft uarsurgolo rIoJIfl Coluqa HaI( 3Be3-

grr [15, 161. IIpu aroM perucrpllpoBaJIc.E cpe4uufi AJI.;I Bcelo Br{ArrN{oro AtrcHa
,po4orurura a${exr Seeruana (Cr'yBcrBr{reJlbHocrr,Io 4o -0,15 lc upu npe-

MeEU HaHotrJrerrrrfl cnrHaJra -15 ruun). Tanue I{sMepeHr{fI BeJII{cr, etrIe Ha ((CTa-

pow ECT s 1968-1969 rr. w 6s.nw pacrrrrpeHbr s 1973 I.., HorAa BcrytrI{II
i ctpoft pe16IlcrpylIponar.rnrrft BCT, na l(oropoM 6r,r;ro 4ocrulllyro B IIII0TIe

trpoqux flperrlryqec:rs 6o[ee paB]roMepFroe ocBetrIeHr{e IqeJII4 or Bcero coJIHes-

rroro Aucna
Paccuorpuu uo4po6uee otrrl4qec6ylo cxeMy IIpu ocBeqeHI{I{ BxoAIIoI4 qe-

nu uapaJrJleJrbHr,rlrrr nyuanrr ot Cornqa, orpa)fierrur,Itur{ or r{eJrocratuoft ycra-
HOBntr r{ rraAarolql4l{ll, I\{UIIyfi IJIaBHOe BOTIIyTOe 3epflaJlo, cpaSy Ha AI{aIo-
tralrbEoe aepxaJIO I{ AaJIee Ha qeJIE CtreRTpOIpaQa. Hetpy4uo BI4Aerb' qro
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Io;
rr@):\ t F[, +*(**

#)<r,,
*')> r, 

(7)



plrc. 5. Onrflsec11as cxe]ra rrrrcrpyMerrra AJrE l{arfepenua gu{fepeuquaur,noii citopoctu Conu-
qa

Cserosoit nyqok, orparfieHurrft or UenocraTa Il ArraroHaJrbHoro ITJIocfioro ScpHaJIa (ire noHaeann), SaHrIoqeE

E lioHyce ASB, coorBercrByror{eM HOEyCy sI( BHyrpI{ CleHrporpada (s - BxoaHaE IqeIb, K - HoJIJIII'

MaropHoe aepHaJro, G - pemerxa). CMF HI - [orroJlHl{reJrbHafi oflTarlecl{afi crrcTeMa AJrtr rrrEI4poBaHIl.E,

tu * t /4 - fioJrflprrsarop, cosnaronluft 100 %-Hyro (pyroByro noJraprrsalllr0 cBera (Ba[Irpr.rxoBa]IHa.E

ooracrb ryqna); KDP - oJIeHrpoollrtrqecHflIl [lOEyIflrOp *h/4; p2 - IIptrsrla PoIxoHa (cu' rexcr)

traAaloqueI-IaHeetrapaJIJIeJIbHbIeJIyIII{oTIIpoTIIBotroJIoEtIIE,IxI{paeBCo.rurla
6y,qyr ilepexpnrBarbc;. AefiCrBureJIbuo, paaMep eTtrx rryqnoB, orIpeAeJI.fieNILIft

,q[arlerpoMqeJrocrarHLIxBepr(aJI,-l0Ucu,TorAaHaHpaccro'rlrrllelH&norQ-
poe 3rtr tryqfin paBofiAyTCfl s 6amge reJrec1orra, trp11 pacxoAr{r{ocrr4 -0o,5
oo.ru"r".r -22" cw, floaro*y trocJre qeJrrr crenrporpa{a ,S (plrc; 5),-uaAaa
Ha SepKaJIO ItOJIJItrMaTOpa, IIyqHII oT HpaeB CoJIEeIIHOIO AI{CHa paSOIlAyTCfi

Ha yr;r -0o,5; pa3Mep cBeToBoto uyqxa oT Bcero Conuqa Ha r(oJIJII{NIaTope

6ylbr d, = 0,01.i0, :10 cM (BAecb 103 cu - {ortycuoe paccroflr{Iae HorInI4-

uaropa). Tanoe qqcro r'eoMerpraqecxoe paocM6rpentre, ..oAIIaHo, B€pHo JIIIIur
rpu6iuaurerrbHo. IIISJTB ctre1iporpa{a yanan, mr.tpznofi o6brsHo 0,3 uu (nu-
cora l\{o21rer Aocrl4rarb 3 nru), troaroMy oga 6yAer pa6orarb HaI( orBepcrlle
KaMepr,r-o6cHyprr, e xoropoft 6y4er crpour:r,cr 4r.r{pan_qr{oHrroe uso6pa711egr,re

Conuqa, rro rpl4gl{11try Pereir: ecrtr paBrl.ogrb xoAa ryueft or qellrpa orBepcrll-fi
(c pa4uycom r) r ero Hpa.E cocraBJl.Eer r/4 ArrrHbr BoJrlrbr, r. e'

(r'*f')'t,-f :)"14, (B)

ro orgocr{reJlbuo peanoe uso6paffieHIte _Co.nsqa 6y4et loctpoeuo HaqtrHa.a

c paccro.firr'rft, 66ir,mux Ber[s[Hr,I (cnr' It7l):
I 

-9-2t\! 
-4' 

l,|.

B nameu cryqae I :9 cM (r :0,15 uu) , r. e. uso6palneglre 6y4er uo'-

Crpoego yp{e 11a paccTo.E}II,II4 I cnr or IqeJII[, T. e. rrolrTtr n {oryce (oJIJIr{MaTop-

Horo BepHaIa. floeToMy or IIeIo 11a pemerxy troftAeT tryqOH npaHr[qecnl'I
rrapaJrJIeJIbHEIx lyqeft. Tornno MepI{AI{oHaJILELIe ryqr (upu Bblcore tqeJII'I

3 mu) 6yAyr saMerr{O pacxoA.EqrrMtrcfi (trocre orpameHr4E _or KoJIJII{Marop-

,ro"o'"ufr,uoa), no oHII Ee yqacrBylor n {opurponaglm trso6paxterIllfl ctrer(r-
punurnofr IItLLtv[u. s carnsralr,Hofi trJlocnocrrr (BAoJIB Azclrepctrtr) rr reoMeTp[-
ie"r,, Aa4yr uao6pamenv.e llt;Lttil\ c Bllcoroft, yABoeEIIoft tro CpaB.HeHI{Io c Bt'I-

coroft q.ir(Oo*Vc naMepbr BABoe 6o,nsme {onyca Horrrrl{Maropa). flplt rqe,ru

BLICoroft 1 rru peanoe [Bo6pameuue CoIHqa 6yger Ilocrpoego-IIa paccro.fi-

nrsx 6oree I rnr, uto upz {onyCnoM paccro.Ellfitr I{OJIJIIIMaropa 10 u tanme ne

BbrBoBeT 6onrrnoft pacxo4uMocTl4 tryq1oB' IlaAaloqtrx i{a pellerr(y ,(n rr.no-

Cr{ocTI{, napaJIJIeJrbl'Ioft [ITprxaM peItreTKI{). Taxunt o6paBoM, IIa HoJIJIIatr'Ia-

,op. ,'peuierHe 6yqyr crpor4rbcfi HepeBr(r{e, paBMr,rr're grspanquefi uao6pa-

rxesnn boornrqu. Iialetrue Ha pemerl(y rrpaRrtrqecnz rrapaJrJleJrr,Hbrx nyueft
Ee BrIBOBeT III{HaHoIo Cyq,ecTBeIIEoro paalrr,rqtr.s B yulax gu$paxqrau, a ral(Ete

AoIroJIrrIrTeJrbnoto pacltrI4peHr{.fl Lr3o6paffierIfi.fl ctreltTparIBEoft JII{i{rrI{'" Xog cBeroBbrx iryrr,ou trpr4 r{3Meperrtrflx cr(opocrr{ rlo6asau Ha prlc. 5.
Cner, rxopaqufi B crreRrporpa{, o6paayer Korryc ,4,S8 uapalIeilDHblx tryq-
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I{OB OT paBJIUqHLIx TOqeH COJIHeSH0IO ALICHa, V eCilV IIOBaAII nqeJII{ nOCTaBJIeE
aJreHrpootrrr4cecHrii rroAyJrrrop (3OM), cocroflqr4ft r{B nprrcraJrrra KDp
I{ rroJr.frprrsaropa p2, To crrer{TpoMerp-Mafr{r{rorpa{ no38oJrfler r,r3Mep.flTb 06-
rqee NrarHI{THoe noJle Bcero CorHI{a HaH BBeBAbr (ec;ru nr,r6paHa ruarHr,rToqyB-
crBI4TeJrbHarr Jrtrt]F,\Lfl1 Iranprrtrep ?',5250),- cxelra, r{oropafl IrcnoJrr,Byerca
c aroft rleJrbro c t96B r., crr. [15, t6].

,{ra pea.nuBaqtrrr noAo6Hr,rx rrBr[epeHrrr?, rl B oco6eu]rocrr{ rrBrrepeEl{fr
cxopocrefi upr.r uo6a.nr,nr,rx Ho,ne6aHl{.frx Corirqa, [prrt lrcrroJlbaoBaHr{rr tra-
paJrJreJrblroro nyqxa ryueft or Co;ruqa neo6xo4uua BbrcoHa.a cra6lrrr,uocrr, otr-
Tr.IqecHoro xo4a ;ryuefi, rrJrrr roqHocrr, yAepmauux lrao6palHerrr{.s coluqa ra
qeJrr/r, HorAa pa6ora BeAercfl c onrlrxofi, crpoarqeft lrao6paxenlre co.rrnqa.
,(nr orofi rleJrra rrprr pa6ore c napaJrJreJrbHr,rM nyqnoM npr{MeHflercfl Anaro-
HaJrbrroe sepr(aJro c (puc.5) c ornepcurerr B r{eHrpe, ornJroHflrotr{ee 66nsmyro
sacrb cBera Ha urrocnoe Bepr{aJro M , earem na o6r,emrun F u oxynap H (F u H
cMor{rr{poBaurr s rpy6e-reJrecHorre, yHpetrJrerrHo}r Ha BHyrpenuefi ciene ECT);
c troMorqbro F u H crpor.rrc.s raao6parxenze Connqa (1) 4lrauerpou tgO MM lra
aHparre-uraHrrrere {ororr4a. r{ernrpe 

SorocouporrrBJreHr{.rr (DCIt-0 paBMe-
rtreEbr r{a par{He (Horopyro upu ueo6xoAr{Mocrrr r\{oHrrro nepeMetrIarb tro Ba-
.Aannoft nporparrue) B qerbrpex rosHax Ha r(paflx uao6paxreuun I u o6paayror
ABe BBarrMHo nepneHArrKyJr.rlpHr,Ie [apr,r AarsultoB, BltJrroqeHHbrx B cxeMy o11-
peAeJreHpr.fr r{ ycTpaHerrr.rr paa6a.na}Ica cBeroBbrx troronoB. ,(av xrenlre paMHE
c {oto4arul{Ka}IIr (t. e. cHaul{pyrcIqee ABr{}fieHI{e nao6pameuna Co;ruia or-
HOCr{reJrbHo nxo4uofi qeJrrr ctreHrporpa{a) ocyrqecrBJr.frerc.s rtraroBbrMtr ABU-
rareJr.trMrr c rrr6panuofi cHopocrbro r{ Ha BaAarrHyro Beiluqr,rHy. O4lru mar
coorBercrByer 0",08.

flporpauuuoe ycrpoficrBo peaJrrrayer ea4anurrft pe)fitrM cxaur{poBanufi.
uJru onpeAeJr.rrer Bperffl rrHrerprrpoBarrrrE crrrHa",ra. flepnr,ruuaa nn{opMaqrs,
Earruct;rBaerc.rl Ha Alratpat{}rHEre JreHTbr car\ronr{rrryqrrx noTeHrlrlolrerpor (runa
HCfI-4). Oqlo,npenrenHo c Banxcbro ]ra Ar{arpaNr}rHr,re Jrerrrbr unsop,uiqlrq BBo-
Atrrcn s 3BM (yBIt M-6000), trpeABaplrrerrbuo 6y4yun npeo6pasonauuoft
n qu$porofi nn4. r{acrora BBoAa (4ucHpeuraaqran) nno.rrlre Aocraroqua AJr.E
roqHoro Bocnpor{BBeAeHrr.E s VBI{ rex Bauucefi, Horopbre peaJrr{Byrorc.E rra
/Ir{arpaMNrH},Ix JreHTax, rI cocraBJrfler 4-70 fq n aanlrclrrrocrrr or nocro.snnoft,
BpeMeHrr Marlrr,rrorpa{a (or 0,1 4o 10s). IIo nrepe c6opa lru{opuaqur.r VBK
nporraloArrr rrepBrrrrHyro o6pa6o.rny u qlr$poueuarar{lre peayJrr,raroB, a TaH-
Hte BbIBOAI{T rra ilegaTb Bpetr.fl, cooTBeToTByrotrtree r.rasafly (a}r{Aoro yqacTH&
(paapeaa) c6op a lrn{opnraqlru.

(Dotoru4ou Jrerno peaJrrIByerclr roqHocr6 yAeplfiaHr{.s lrso6patneulr.s Corn-
qa -0,1 lru (coornercrByer -1'), cpeAr{eHBaAIlarusHal orur,r6na *0",7.

Ecura n crrcreMy uyuxoil BHyrpr{ Horryca ASB (cwr. puc. 5) HopMaJrbuo K otr-
rrasecnofi ocrr rroMecrrrrb npyrJryro trJracrrrHny, cocro.sqyro r{B rro;rr.spol,rAa pl
It rrJracrr4gnu ?"14 u xoropa.E Baropax{r,rBana 6rr ryrrxu, r{Ayqr{e roJrbr(o or
rleHrpaJrr,Eoft soubr Colnqa, ro nyqnr.r or xpaenofr aonr,r 6y4yr rro-pasHoMy'
pa6orarr B peir{r{Me rrBMepeHrrfl o6rqero MarurrrHoro rroJrfl, a flyqxu or rIeE-
rpanr,uoft BorrEr - B pex{r,rMe xaru6ponxra Drr,rx r.r3Mepeuufr., vilrr, r4Haqe ro-
Bop.E? B pe?fir4Me r,rBMepeHrrfl tyuenofi cHopocrr{. (trtlrreercx B BrlAy, qro oAHa rrB^
otrrusecnr.rx ocefi nnacrnutt:a ),14 opr4eHrrrpoBarra noA yuroNr 45o x ocra trpoly-
cHaHr.l.fr rroJrflpor.rAa pr, T. e. TaHafl cocTaBHafl <Hanr.r6ponorrHaflD frJIacTI{r{Ha
co3Aaer 100%-nyro HpyroByro rroJrflpr43aqrrro AJr.E trysKoB, r{Ayrr{rrx roJrr,Ko or
r{eHTpaJlbHofi eourr coJrHerrHoro 4r.rcna.)

Tax rxe Har( trprt r{B}repe}rrrr.r Marurdrubrx uorefi, (oyMN,rapr{afl) crrerrTpaJlb-
rrafl Jrr{Hr{fl, o6paaonaHHafr cBeroM or r(paeBofi lr qeurpanr,uofi 3oH coJrrleq-
Horo [I{cHa, 6yger yAepnr{Barr,c.E r{oMrreHcaropoM cr{opocrr,r cr,ril,rMerp[sEo,
Ha qeJlrx Sorotrerpa, B To BpeNrfl r{ax JrrrHr{fl roJrbr{o o? r{eHrpaJrr,uofi soulr'
ecJrr{ r4Meerc.s IIeHoropa.fi cocraBJr.srcrqafl cnopocrr{ no ryqy sper-rufl B rleHrpaJrb-
uofi aoue, 6y4er cMeqena tro oruortreur.rro K r{errrpy r.E}HecTrr cylruapnoft cnen-
rpanruofi trrtturu-, 3ro sbreoseT troaBJrerrr{e B HaEaJre MarurrrorpaSa clrrnana,^
uoqo6noro crlruaJly or Marur{rHoro rroJrfl, uo o6ycnonJleHrroro cABr{roM Jrr{-
EEI{ r{3-Ba tyuenofi cHopocrr{ rlerrrpaJrbrroft aour,r orrrocrrreJrE,uo xpaenofi ao-
Ebr, T. e. tryJrr,caqraefi ncero Connqa.
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Pnc. 6. It o6sscueurm fiprrurlutra MoAyJrrr{rrrr
fipu r,rBMepeur{r[ AorrJrepoBcHoro c4nrara (],i -
-fs) ulrnrlrl qeurpanruori Boubr coJrrrequoro Ar{cna
ornocrrreJrruo Jrrrurrr4 HpaeBoft Borr6r

Sr u S, - BbrxoAHhre rqeJrrr rrarHrrrorpa$a (cin. texcr)

Puc, 7. I(ouryprr uuunlr O, 1,6877,6, troryqeu-
nble c troMonlbro MarEr{rorpa{a (npu peaJrbEbrx
BbrxoAubrx qeJrflx {orolrerpa) gnx qerrpa.uruoft
(1a) lt npaenori (/") eou coruequoro Ar.rcxa r.r rrx
cyMr(br (/" 11s)

Paccro.srlre D uerx4y (r(aJrr{6poBoquofiD trJracrr{Enofi rl rqeJlbro ctrexrpo-
rpatfa (cu. puc. 5) rrr6upaerc.E rar(, sro6br Ar.raMerp rao6paxteur{.a rlerrrpaJlb-
Hoft Bogbr a cocraBJr.rrr, -'1, (y nac 0,66) or ArlaMerpa rao6pax{errl{.fl Bcero
Arlcma (ua uu$panqtrouHofi perrerme G).

B upuuqure (npn nameft Hailr6poBHe Marrrtrrnoro uons 1600 Ic -3530 rrr/c)
I\[O]nEO AOCTr.Irrb lrpr{ STOM MeTOAe TOTIHOCTII -2 WtlC, trOCI(OJrr,Hy Marr{I{Trroe
troJre Bcero connqa -l Tc r{3Mepflercfi 6ea oco6oro rpy[a (o uynctnure;rr-
rrocrtr r4aMepeur(fi cM. Er4)fie).

Paccuorpnu pa6ory oroft cxeMr,I tro4po6uee. flyctr Is u IL - MrIroBeE-
Hbre Brraqeur4fr rrrleucnBrrocTefi r{eilpepliBuoro ctrenTpa cBera coorBercTBeH-
r{o or r{eErpa;n,uofi rr HpaeBoft BoE Ira rqeJlflx 

^9t 
r ^9, {or:olretpa MarHl[rorp^a-

Sa, r. e. rocre upoxorx4euua ctanra6poBosEofiD lrJracrrrunu lr 3OM (puc. 6).

,{x.a upocrorr,r paccMorplrM rpeyro;1surrft Hogryp c[er(rpaJlbrrofi Jtuuulr, a Bnt-
xoAHbre qeJrtr lrarrnrorpa{a 6y4eu cqr{rarr, 6ecnoseqno yBnr'rMI4.

Ecnlr s ctre(rporpaS npoxo4ltr cBer roJrbr(o or HpaeBoft soubr (cpe4nnn
fiyqeBa.E cnopocrb Ail.s 11ee npl{EtrMaercfl paBgoft uylro), ro ItoMrleucarop
cHopocTrr [ep]r{trT Jrr{Euro ctrMMeTpuqHo, I[ troJrox(eElle qeETpa erofi Jrfr]J'IItt
ho : (I, + t,z)12, r4e 1,r, X., - nonorxeutre Blrxo4urrx n1erefi uarumorpa{a.
BHrnrosralf nortueucarop II trycrtrM lla qeJII( ,S, u S, cBer roJlbr(o or qerrpaJrb-
noft Aoubr. Ecnu qeurpaJlrgaf aolIa I4MeeT Ty )fie ilyrleBylo cxopoorb' qro I{
KpaeBafl, ro rroJroxteul{e rtrelrrpa $vr6rtt 6y4er coBtra[arb c l,o; n trporuBlroM

cryqa.e rIoJrolHeHI{e 6yger }"0 * }uo.
Ecnr cBer or qeurpanr,nofi aoHbr trpoxoAl{T cuaqaJra qepes HacaAKy p1 +

+ Xl4Ir BareM aOM (cu. plrc. 5), a cBer or r(paeBofi Bg{ry-- rorrr'fio qepe3

OOM, ro B rerreuue rrepBoro troJryrepr{o[a MoAtJlfirllru 0OM (cxanrena, 
-{aaa+ ?r,14) Ha qeJLEx S, u ,S, 6y4er trprrcyrcrBoBarr, ctrenrp roJlbr(o HpaeBotr 30-

EhI, a B reqegue aropo"o uo.nyuepsoga ({asa - Xl4) - cfie11rp r(paeBofi sour'r
OoBMegrrro co Ctrer(rpou qeurpanruoft aorrr; TaItuM o6paaolt, 6yUer ocyrr(e-
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crBJlrrrr,cfl MoAyJrrr{rr.fl ruua IL ? It, -l ,Is. Bnugy trHeprlr.rr{ Ho},rneEcaropa
cHopocrr{ aro npr,rBeAeT r( To\ry, qro B rqeJrr.r ,S, u S, 6yuyr trorraAarb AJrtrrrbr
noru 1,, u l,r, ramr.re, uro (I, + ?tr)12 6y4er orJrrr{&rrrcf r{ar( or l,o, ran u or
[; ,. e. Hor,rrercarop cxopocru 6yqer yAepirirrBarb (cyr{rfapHyroD JrtrEtrro
B rler{oropoM [por{eHyTorrEorI uoJroir{eHr.rr,r, 6rr,raxolt x X,o u )u,), vJrw, fiEaqe
roBop.rr, 6yger (Aep)fiarr,) qelrrp r.s;liecrr.r <cyr,ruapnofi) Jrr{Hr{rr crrMMerp[qgo
oTr{ocr.rreJrbuo rqeneft S, u Sr.

B reseune nepBoro troJrynepr'roAa Nro4yJrflrirrn Dox{ (+ x,l4) rrr,reerr cJre-
Iyrcqrre r,rrrreHcr{BHocTr.r cBera Ha n{eJrflx S, lr Sr:

Ir,r: Io" -(I, '- lo) +, 1-r tqenr,
(e)

Iz,L: Iot, * (L, - Xi + : 2-s ureJrr,.

3gecr, AIt,LlA?'" >"0) - Hpyrr.rBHa r{oHrypa Jrr,rHlrr.r.
B re'renue 2-ro rroJryrepr.oAa r{oAyJrrrlrrlr ($aea : -)tl4) aHaroruqgo

f{MEET,I

/r,r-*c:Io,,-(1,- tr)+* Ioc-(1,-1o) +, 1-R qerr,,

Iz,r+c: ror * (I, - Lr) +,L Io. f (1, - Io) +, 2-r rqe,rr. 
(10)

B (9), (10) 10L, Ioc - coorBercrBylotql,Ie IIeHrpaJiLIrbIe ocraroqH6Ie I,IHTeIIcIIB-
EOCTI{.

rpu arou [otrycxae]r, qro HoHrypr,r rrrruur.r or rler{rrlaJrr,nor,i n npaenoft
3OH OAr{HaHOSrr. Sanr,rcr.r Ho}rrypoB, BbrrroJrHeHHbre c Ilor,roq6ro $or-oMerpa
.EpKocTr,r MarFrr{Torpa(ta, uoHaaaJlr,r, rrro npu rrcnoJrrayelrofi sro4nor,i qenu
ctrenrporpaSa (uurplruor,i oHoro 0,3 ulr) r{ Br{xoAHbrx ntre.nefi (cu. pnc. 4) aro
[otryrqe]rlre onpaBAaH]ro, raK r(aH Bce rprr r{oHTylla: or xpaenoii 3oHbr, or LIeH-
rpanrnor,i BoHbr r,r B0ero Ar.rcHa (r. e. qenrp urroc xpait) - paa;rn.rarorcfl Ee
6o;nee'rerl ua 7% [o I[erlrpaJrsnorii rny6r.rrre r{ He 6oree -rerr ni 4oh 11o rur.rpuHe
(crt. $ 6). IJa pnc.7 [oxagarrbr Bce rprr nogrypa, roJryrlsHrrre cxaHrrl]oBa-
Irrlel{ JrlIIIrIr'l n r[aeax );rln]" tt -'lrL, a Tar{irie I{jI.a cflyqafl, Hol.[a orril]rilTa
TOJTE,nO OArra r(er'rrpaJrbHafl eoua. vponrirr r(olrrlrrrlyl{oB cooTBercrn5rrur Aefi-
cTBl,rreJrLrrtrx,r cBeToBErN{ rroTor{a}I B cner{.r,porpatle or qerrrlla,rlE,Hor,i r.r npaeeoft
SOI] Ar,rCHa II llx cylr}re.

B neproit trIeJrI,I rr]lor.IC-\oAr{T rroI1y.rrflUrr}r rtrna: 11, r_ .:? 1r, L+cr Bo Bropor-r
qerlr{: Ir,rl) Iz,r,1_c, r. e. t\re;riAy (9) r,r (10) . Cpeaurrb no Bperrerpr BHarreHr.E
r{rrrerrcr.rBrrocrerl s rqeJrflx s, n ,S, 6ynyr paBrrbr coorBercrBeuuo (upr.r ocy-
IqecTBJI errrrll IrpfIr\roltoJIr,uol,i lro4y,,rxquu)

' dlxr. I [ , ,. n,, dlxrt 1rr: [ot-(lr-rr);il .+ L/oc -(1r -rr) ril.],
iz: rot.t (t, - xil + + [r," F (tz - ^;) +]

(1 1)

Itolrnerlcarop nyueroft cxopocTr,r pa6oraer rar{r.{r{ o6paaolr, rrro trocroflrr_
Ho rIoIIAepHirIBaer paBHbIr'IU .l , n 1r, r. e. BbIrIoJrILgerc.E cJreAyroqee ycJroBr{e,
troryqaeMoe Ha ocrroBe (11):

-_ Xr*Iz
e----_i-:

. dlxr, I AIt,,

^u dl. )-2-Xo 
^oll,t I olt c-vI- +-T-d-

nl^. _ r drtt _- 7lxc , 1r),c
"Be,[tr.I,u],r -# : I 

"-# rr ;fi : ru Jtr-, r,Ae rxLl rlc _ ocraroq_
EI,IE IIIITEI{CITBEOCTII B IOJIflX lri IC.fIPEUE6PETAfl I,I3I,IEHEIIUEM ITOHTYPA JII{-
EI'Irr ilpu trepexoAe or rleHrpaJrsnofi x rpaenofi 30He, r. e. rroJrarafi arirlax:
t6

(12)



: 0r\sl0)'- 0rxl0)v, Br4ArrM, qro npaBa.a .racrr (12) BaBrrcJ.rr or orHorrreHr{fl

F:+-o+, (18),L TL

r4e Ip, Iq - coorBercrByroqrre r,rr{reHcr,rBHocrrr or o6eux aoru 0o npoxox(-
Ierrufi xlepeS IroJrflpl{3aqr{oHlryrc onrr{r{y; 3To orHorrreHr.re SaBr4cr,rr or trJroqa-
Aeft qenrpa.rrluofi u xpaesofi BoH I{ rrponycxarrrr.rr <xatlr6pono.ruofi)) trJracrrrE-
fiu pr * xl4. Beilvsrua p uauepxerca c oomoquro $orolrirpa .Epr{ocrrr rryreM
troo,qepeAIloro SaKpbrBaIrIr.E r{egTpanrnofi lr Hpaenoft BoHr,r B rrJrocnocTrl (Ha-
uu6posouuofir unacruurtn AB (cu. plrc. 5). Ei o6oauaqeur,rflx (13) cooruone-
nne (72) trpr{Mer Br4II

Hafi4ervr BefiurrtrHy ,,, troMEE, qro rroron .Ii npoxo4ur qepeB p, ! ?r14, a aa-
reM qepea OOM, a .Ii upoxo[ur rorrbno uepea EOM. Irlnreetl

,. (2,, * +),"1r<DP)a,, (/:)/g
a1 (KDp) ", {nr) IL

/ l,t 1"
\h+ a )-f,

a: (2?\o + pt;)/(2 + p).

/c-7;:

(4)

(15)

(16)

(tB)

/A\

_ o.1n,.* 4 )nrlc q

--=%4 -L'tc

t\e a - xoa$SuqlrelrrEl rlponycraIrl{r coorBercrByrorqr4x aJreMeHroB noJr.Eprr-
aaqnouuoft otrrrlnr.{ (oueur4uo, rrro as (KDP) : aa (KDp), or(pr)'1: rlzac (n,r) :^!3!o1 tae ap - nporycHaErre rroJr.trpor,rAa p2; 3[,ecb yqr,rrbr-
BaeM, rrro na 30M rraAaer HerroJrflpr.lsoaannrrft cuerb, xpa'enot rorrurirarm
oT qer'rrpaJrtnofi soEr,r [oJr_.Epr43oBaH rro Hpyry rocJ]e trpoxo]ilAeH]IIx p, | ?"14)-.
flpe4uolaraeTc.E' uro rla6;rro4"rrno u"4yrcrr B Her{arurarnofi JrlrHrrr,r; BJrr,rrrr{Ile
r{HcrpyMeuranruofi rroJrflpr,rgar{tru (onruxoft ECT) He yarrrrr;Baercrr _ ogo
AaeT il{aJrr,re flonpaBr{r,r H cr{ruaJry rrarurarorparla.

Benr.rr.rua ac (pr + Xl4) : ,tl, ora (1,/4), ra11 uro

+: ",'(+)+=10,355i9-,
r. e. c{ = 0,355 (uory.reuo rrB HenocpeAcrBeuHbrx narrepcunfi).

curuan Nfatr{rlTotpasa 6r, }re r.rclpaBJrennr,rfi 3a flpnocrr, cle11rpa, col.Jrac-uo (9), (10) u (12) paBeH

6::6:./+a\ - x'l ?'1- olx,',,n^' 1 1 \-r,1 , dr.'\ , 4 I -6,( +)::;exr-lr- )'2):ztAo-.i) #r",
(17)

trocl{oJlbKy.I-tc : r116. floc.ne noACraI{ouHI,I B aro Bbrpa,-iie}rr,re BeJrtrrqr4Hr,r it
corJracHo (14) gJrtr crrrlraJra Marur,rrorpar[a nory.1ng11

6u:lrJ.+#,
rAe;\1,, : il - l,o - racxona.E Berusuna, cABlrra rra-Ba tryJrboar{ur.

curran, uctrpaBJre,Hrrft aa .Epr(ocrb, [oJryqur{, ,o4aor" (lg) 'na 
cpeAHroro

Ba rreptroA MOAyJrflqutr ffpnocrb rreupepbrBEoro creHrpa

f :Ir +*rr:r"(**+) ,

T. e.

. 6; o,.xd,: t':v7f A2u,,

rAev:BF(2+p)-r.

(1e)

(20)

l:7



Halu6pOnna CI{IIIaJIa 6, oCyuleCrnIIrIeTcrI nyreNl coaAaHILfi otrpeAeJIeHHo-Io

paa6ananCa CBeTOBLIx troToKoB B BbIxoAlIbIx IqeJLfIx MaIHIlIroIpa{a Sr lr Sr;
6ror paa6araHc BoBr{r{HaeT npr{ c[Brrre Bcefi (cl,IHrerr{qecxofi) JIrrHr{I/t oruoctr-
TeJIbEo IIeI{rpa cr{MMerpI{I{ {orouerpa Ha saAaulrylo BeIuqI4Hy AX.g n cllgloro

tr fipacgyro cropoubr ctrer(rpa (nyreu noBopora rlJrocxotrapaJrJreJrbl{oft crer(-

.rrgsnoft rrJracTrrr{Krr AotrJIepoBcr(oro r(oMneucaropa Ha orlpeAeJIeHIrbIft yroJl;
HOMtreHCarOp cHopocTI{ rIpI'I 3TOM BlrHrroqeH) .

B uameft upaxruxe pa6oru (c uao6pameHrrelr co.iruqa ua qenu) Al,6 co-

oTBercrByer HeI(oropoMy craEAaprlloMy oTI{JIOHeHI{IO Ha caMoutrcl{eilyqe-
uoft cnopocTrr, Horopoe otrpe[eJrflercfl AotrJIepoBcr(I{NI cABIrroM J]I4rrI{rr Ha r(pa.flx

aorranr'oro AtrcKa (uprl reoroqegrpuqecgoM paccro.gHr{rr p.:.0,917), rue-
BaIIE6IM BpaqeHtreM'iorrqu. B saure*r cJlyrlae ArIfl JII{IIIIII X5'l'24 BerrasflHa

Al,c : 0,0284 A.
tlplr pa6ore c trapaJIJIeJIbHbrM tryallto1f, nolAa uao6paxrenue CoIHqa He

CTpor{rC.E Ea q,eJII{, HeIIoCpeACrBeHIIafl xanu6ponxa IIyreM c[Btrr'a IIBo6pa-

Xesus Co.iruqa IIa BaAaIIHyIo Be;1uq11Hy Ap ueno3Mo]I{Ha. Iloarouy nama
((ctrETeT[qeoKaE)) Jrrrrrr{.ft cABr{raerca (upra Br'rnlrorreHHoM ItOMUeEcaTope cfio-
pocrrt)HaaTyBeJII{qI{EyA},C:0,0284AuytelrtroBopoTaAoIIJIepoBcI(ofo
HoMuellcaropa Ha BatraIIEoe quclro 4erenuft per.llcrparopa cnopocrla (HCf|-4)
BJIeBo II BtrpaBo or rIyJIeBoIo [oJIo?IteHI{-fi. flpra eTgy^YbI AoJI}I{HrI I{Merb B BIUy'
qro MogyJrflrlr,rg cBera ne 100%, r.e.sro 11a 100% MoAyJlrrpyercfl roJIbRo
qerrrpaJrbga.E rlacTr, (nepeHpr,rtafl IIOJIflpOI,{Aotut u Llu fu-u.raCtuuxofi uepe4 uo-
rIaAaHr{eM n qens); aror SaHr aBroMarr{qecnlr yqI{Tr,rBaeTc.E trpIiIBeAeHIrtrMtr

uume SoPtryJraMI,I.
<pofl*V"i, xalrr{6poBnrr Moi+(Ho Jrer*o rorysrrb r,r, Bbrpa*euua (17) , uo-

Cr(OJrbny oHO rroflyqeHo AJI.E IIpOLIsBoJIE,HoIo (Ho AOcraToqro ua;roro) CMeqeHI{.g

JIrrtIt[I{ 
"1,[ 

oruocllreJrbno q"ntpa {orouetpa (cepeglrnrr Bbrxo4lrbrx qeJleftt

n:(Nr+?,"r)12).
ilbri clsr;re'Irr\."wr't- l,i n rpacuylo cropo,y Ha. BeruqrEy Ahc troilyqaeM

curr{aJr .E sa uarnurorpa{e' paBubrfi corJlacuo (17)

E :6; (tr) : 2(Lo *AIc - *1[ t",

I{ nprr cABI{le B 0IIHIOTO CrOpOHy - cI{l}raJI w, panurrft

w: 6; (!\,) : 2 (?"; -AIc - *) * tr,.

(2L)

Baxn pasuocrb Melr{Ay E u W rr pasAeJItrB Ea cpeAl{Iorc flpltocrt, IletrpepblB-

,o"o ira*rpa (lg), troilyqaeMo6ogqareJrbgo Bbrpalr(egrre AJIE xalu6ponouroro
cr{rHaJla E-W, rlclpaBJleurroro 3a rpxocrb:

aOrE-w:B+Ti#or".
Brrpaarau cr{rHaJr cKopocrrr 6, (20) B eAr{rruqax cI4IIlaJIa Xanu6ponnu:

6,1 r AI,
EIW- 2+ F ATC'

(24)

(25)

/'_6\

(22)

(23)

Hafi4e,lr Beiltilql{Hy p. couacro npflMbrM UBMepeHII.EM cBeroBbIX trOrOKOB'

"""rA;;q;x 
ua o3y trplr [rc*p"rnoft tro[aqe ,'a r(pr{crarln KDP uocroflrr-

Eoro Eatrpfl)r(e'I{n +zi-;t€;"i -2,+rB (t. e. trpr {aae rrtogynnt\a,t * Xl4

ntn -)'14), troryqeuo (cn' tanxre puc. 7)

It, _ IL :Or72g,7;:Tw-
qTo Aaer

I^p: _d- :0.372.
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flogcranun Dro BHaqeuwe z (24), troJr!e&e1\{
6-. A2"

T=w - 0,422 ;*' (27)

rlepenegeu s,ase'us^dr r P-w s M/c. ,{nx ;rururu }'"b128,7 A xanu6ponou-
nnft c[sur AI^c_. 0,0284 A coorsercrByer cr(opocrv us: 1662 u/c. taHuln
o6paaon,. na (27) troryqaeM ycrroBrre xanu6posxir.r (n rir/d): cur,arr 4ra6Sepeu-qrarrnoft cHopocrrr 6, paaen xanu6ponour{oMy E-w, HorAa cnsllr-A1,..
paBerr L?"c10,422:0,0674 A, sro cooraercrnyer cnopocru 3941 uic. (Tail
HaH pagee naur.r 6pa.rroc6 Merree roqnoe BHaqeHr,re E-w : 42BB m/c,' nce.
3HaqeEtr.E cnopoorr.r B KpbrMcr{rrx trsMeperrr4tx, paHee ony6.rrunonaunrre (cu.
tlUl), AoJrlr{rrbr 6nrr, yr,renrruer{br e 423813941 : 1,075 paaa.)

Taxun o6pa-aou, curr{aJr E-w cocraBrrfler ggat vli, qro perrcrprlpyer-
cfi fiaI( crrrHaJl 6, nanu6poBr(r{ B rraqaJre Ha}r{Aoro gun ra6lrcqeHrafi.-

4. Tosuocrr, Mero4a

Hafigenr, r(axoBa olr{r{AaeMa.rr roqrrocrr, npr.r r.raMepeurrrr cr(opocTr{, I4cxoA.E
I{B Otrbrra Earlltrx uauepeuuft o6qero MarHr{rHoro notn H 11 B trapaJrJreJrbrroM,
trysne [15' t6]. (Mrr npeue6peraeM reu o6crosreJrr,crBoM, tro u o.puoM cJry-qae HoHTyp Jrr{Hrlrlr 60.rree ctorxurrit, <<cllurer[.recxufi)), tr{3-3a MOAyJrfir{r,rtrL=L+C.)
. By4err.r [cxoAr{Tb r{B oT}roilreHnn cwruanhnyM trprd perrdcrpaqr,r, H11 , ,.l,e
(nuyrpeua-an) rounocrb o[Horo r{BMepeHr{.* (cpeauexnagpa'r{q,afl omlr6Ha}
onoJro 0,15 rcupr.r BpeMe*r,r HaKotrJreHlrE cr4rHaJra or{oJro t5',un f.*. tts, igl)l

curnar Mar,r{rorpa{a upu ,r,MepeHrrrr lr1 (ue rrctrpaBJre,Hrrfi aa 
"prior.iyIIMEET BIIA

6'H:2Is*o^r, (28)

14e 1o - rlErerrcuBHocrb HerrpepbrBHoro clleHrpa Ha qer.sx {o:rouer:pa,Ara - BeeMarroBcKoe pacrqerrJreurre Jrr/rrrrlr{. curdar 
"*opo.r, 

(rarirxe ;; ;;:
trpaBJreHHbrft aa apxocrr) 4aerca..rbrpalr(eHreM (18). HafifieM orHorrreHr{e cpeA-
HI(x ro BpeMeHrr r'IlireHcl(Buocreft s o6oux cJryqaxx (ruarnrarurrx raauepenrft u,
usuepenraft cnopoctn). ,{.rr atoro trpe)fiAe rcero neo6xoIr4Mo BHarb r{HreHctrB-
Eocrrr cBera or o6eux aor (qeurpanruoft c u xpaenoft L) 4na ArrcHa co.rrrnqa
6ea scsnoft troJrflprrBarluonnoft onrraxu.

,^, ilYttu $o -znrencrrBHocrb B rleHrpe AI,IcHa. TlnrencrasHocrtr rlerrrpaillsofi
((,/ u HpaeBoz (L) SoIr HaxoArrM tryreM rrrrerprlpoBarrr4.E Bar(oga troreMrreutrrl
Aucr(a x Hparo AJr.fl seJreHoft o6racru cuerrpa-(r5t24A), r,rMeroq,ero BEA

t (p) : 0,36 + 0,64 (7'- p2)L/2 eg>

" "B:1:l1i 0 <p (po r po ( p ( 1 coomercrBeuuo (s4ecr po : 0,66).ylcr(oMbre trrrTeEcuBrrocTrr paBHbI

(30)

(31)

(32)

(floguepxueM, qro aro ornorrreuue troilyrreHo AJrfl c1era 0o npoxolriAeHr,rfl qe_
PE3 HAINY IIOil,SP}I3AIIIIOHIIYIO OtrTI{ITY I4 trPI,I OTCYTCTBI{II BI,IHbETI,IPOBAUITA.)

O6qax trIrTer{cr{BHocTb r{errrpanruofi aoHbr rro orgomegurc H r4rlrerrctrB-
EocTI{ xpaenoft so]i.br n\crle rlpoxo}r{Ae}rtrfl sceft rroJrrrpr.rsar{uoulroft orrrtrntr
otrpeAeJr.rrerc.E BbrpaH{eEueu (26). .{aree gLF- cpe7nefi no opemenu ,rpt\ocTr.

lc:Jo

1":30

Zxr po

II
ztt L

55
000

y (p)p dp flq- 1,265J0,

t (p)p clp da:1,20730,

A trX OTHOIIIEEI{E

IslIr,:1,048.
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o6q,ero HeflpepbrBrloro cfler(rpa [ptr I{3N,repeHEr{ cHopocrrr rrI[eeN,I

,I

1(rrr): Jt * -T /c: t,IBGIL,

a [prl IrSMepeHr{r{ o6nlero MarHr,rrHoro flonfl cpeAHfl.E .frpnocrb paBHa

T^
I (H tt) - [o: It ) I t;]-: 2.o4BI L.tL

OrCrO4a IIOJIyqaeI{, qTO aMIIJIIITyAa IIIy}I6B npI'I lISMepeIMU CHOpOCTII B

"p.4r"*'n t7 (111)lI (ux)11/2: t,3t pas lreHErrre' qer{ rpr lrauepenur,[/11.
CpanlrnM Tetrepb BeJrrrqrrrrbr calrrrx crlrlIaJroB, r{oropbre olpeAeJI.Erorcfi

({B) u (28):

6;

;;
2I cLt\,) 2PIt,L\'o 41"

: 
10 iz+ h ri,, : 2,048/Llz+ 0) Axrr - u' iJ"j Tr,

(33 )

(34)

(35)

(36)

oxonsarelbHo troIyqaeM, qTo Aflfl cJlyqafl L?v, : Al,p 
-oTHoIIIenue 

curua,n/

myM rrpu 3atrr4cr{ cHopocrr{ MeHbrtre, qeNr [pr4 BarILlCfl f111 , Ha saHrop k :
: 0,153,1,31, : 0,20.

Bur*" yr(aSbrBaJIoCb, qTO OrUU6xa oAHOIO OUpe4enenur fI1 cocTaBJLEeT

-0,75 fc npra BpeMegrr r{rrrerptrpoBalrlrg cr{rgana 15 1flfir. OAuaxo -Flll orpe-

AeJIfleTc.E IIyTeM BbIqIITaHI{-fl CI{IIIaJIa IISN{aIHI{TIIoit nmgtrn }"5L24 I43 CtrIEaJIa

uarnnrnofi orn^rt"52io [15], noarorrty Ha caMoM [eJre crarrrcrl'rqecr(aE oluu6xa

;;;; ;;ouru u 2't' puri'on.rr"-.. ,[nx upeuegl4 I{HrerptrpoBalrl4fl ne t5'
a 5 rr.run 14 [,rrft sxo[Eofi rqeJrr{ ctrer(rporpasa BbrCOrOfi He I MM, XaK trpu I'I3-

Mepeur,rrr H11 , a 3 uu - glIfi BatrI,IclI u.11. - floJl]qaert orura6xy IIBMepeHEfr 3e'

eMaEoBcr(oro currlaJra a,Hn : -f 0,tt Ic, uro cooTBeTcrByeT pacq,ellJlel{urc

ilNIJ'IIId

34ecr g - {anrop Jlauga, parnnft 3 4.nr 15250, tu-a.L?'"s nrrpamerrr u A'
iH , : s Ic. Tamas-;##;; A?.,s [Jrn Jrunnu tu5l24 A coorsetctByer omlr6-

ne cnopocru Lu'11 * 0,25 u/c. Yqrrrrrar {anrop k -- 0,12 AJIfi orEomelrEE

cr"rroT*y*, oobrrur.ilbuo troilyrlaeM cpeAre$BaAparrrluyro omtr6ny (myr'r)

namrx raarrrepenuft gu{{epeuqra,lrssofi cHopocrE (upu speueEtr EaHotrJreEu'E

curEaJla 5 rrlru)
(37)

Af, : 4,67./!.}'rsgl[2 (Aff1) = 4,2' 10-6 A.

Lutt + 1,3 vlc.

Pea.nrnas trorpeltrrlocrb 6rflBHa a arofi pacqerllofi BeJIusl4Ee (-2-3 vlo)'.

Apyrat, yupoqeuuafl oqerlta rorlrocTtr EBMepeEtr'E cnopoortr' AocTu?r(E-

Mafl c rroMorqbro trsrraraeMoro MeroAa? ocEoBaEa Ea cJleAyroqrx coo6pame-

Err.Ex. Bee scsxOft MoAyJIflqtrtr o6rr.Iso JISIAO trBMepEeTO.E Cltopocrb -I^t\MlCi
*r*proro-{aaonoe [ereHrtrpoBaErle [aeT BbItrrpbIItr B TOIIEOCTT s ;{00 pas,

r. e. 
-gaer 

-'L0 *rlc, 9ro - tropflAon roqEocTtr oAEoro trBMepeEEfl' a trpfi Ha-

r(otrJreEtrtr -100 ualrepeuuft 
-gocrrraercE 

ToqEoorb -1- *rlO (ntru -0,4 IC

[pr{ yHaBaE}roM Bbrme ,r*"parru o6q,ero MarrtrTuoro uolra)'
' flpu trctroJrb3oBar1trr4 AJrr{reJrbEbrx p.Enon na6ffo[eruft-ureroA troBBOJIfler

BbrflBJrgrr, HBa3rlneptroAlrqecxue ctrruaJrbr ropaaAo uenlueft aMuJluryAbr' qeNr

6if,; B HarrreM ,r,Lr"pr*e"te, xoroprrfi BeAerc'n ylr(e ce^r'Moft ro4' yBepe,Eo

o6napymunuur* o"pii;;;il;;";oi6u"t " "''""vsofi 
ororo 0'6 u/c' uto

coorBercrByer AolrJrepoBcmoMy cAB[ry L]uo = t0-6 A'

5. Ilorpeurrocrlr urrcrPYMeETa.
Iuguponanue u ero cta6ulruoctb

flf PaccruorpuM oqeEb Balr(Eyro urrcrpyMel{raJlbEylo omu6ny - omu6ny rn-

EupoBar{trfl u ee BJTtr.EHI{e 11a uBMepeEIIe CHopOCrr. OsesUAuO, uto 6'narogapr

,puq"rrro co;ruqa BcEROe Eecr[MMeTpIIqEoe orlloctrreJlbHo IIacaAKtr ((IIoJIE-

p;fu'+ 1/n5 uoroxegr,re trBo6paxreEufl Connqa trpuBeAer r( tro.flBJleHrlo IIe-
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:[toropoft peByJI],TI4pyroqeft CocTaBJr.Erorqeft cHopOCrr{ DAoJrb fiyrra BpeHu.fi.
,Bagaua cBoAr{rc.E n oqenr(e Beruquubr arofi cr<opocrrr trprl BaAarrHoM cABr{re
raao6paxrenux. Oueaugrro rar?r{e, sro nau6orruufi a{$exr 6yger [pr{ cABr4re
lrao6parxeurrfi BAoJrb HatrpaBJreHrrfi Bpaqeur{n Conuqa (ro ruuuu Bocron-
.aana4), Horopoe lru 6y4en B trJrocxocrm raso6paxreuux Coluqa cqurarb coB-
rraAaroq,rrM c ropr.raor{ranruofi ocrro OX (O -qeHrp raao6pameuua). IIpe-
.ue6pextelr rar(?ne BaBrrcr{Mocmro yr"rronofi cxopocrr{ Bparqenr{fl Co.nnqa or rur{-
pornr (rnepAoreJrr,Hoe BparqeHr{e co cxopocrbro Ha BxBarope uo : 2,03 xu/c).

'Coc:rann.arctqarr BAoJrb ryqa BpeH[rr cnopocrrr Bparqeur.r.s (u1), xan Jrerxo
BIIAeTL, eCTb

T
U 

S1 
: 1;o --R- : rop COS Ct."(, (38)

.ecJru BBecrr,r troJrflpr{bre KoopAr{Harr,r c rleHrpoM B ToqHe o. Pa4rayc p ecrb

.trpoexr{r4fi Ha Haprr{HHyro trJrocnocrb paAuyc-Benropa ,Rg uB r{er{rpa Connqa
,(xoropr,rft trpoer{rrapyerc.E B rorrny O) n ueroropyro rorrxy M' sa rroBepxHocrr{
,Connqa, xoropofi coorBercrByer roqna M v xapruuuofi trflocxocrr{ c troJrffp-
,I{bIMr{ noopgr,rHaraun (p, a). ,(.na roro qro6rr uafirra [cxoMyro peayJrbrr{pyro-
qyrc crtopocrb, r.rylr{Ho rrafirrl cpeAuee BaBemeurroe Buaqeuue u11 tro Arrcny
Coruqa, rAe BecoBarr $yuHqrar orrpeAeJrrrerc.tr Bar(oHoM troreMueur{fl [r,rcna
.H Hparo. Ec;ur @ - yroJl Melr{Ay paAr{yc-Ber{ropoNr Ro u JryrroM BpeHr,rfl
(sin @ : p), ro upra6nuxrenurrft aaxou trorel,rr.reFrr,ra ecrb

t(p) :+: u + (L- a) cos@: zz + (1 - u)(7 - pz)'t', (3e)

r[\e u: 0,36 gr,a )u5124.
Ouenra4uo, rrro trprr cr,rr'rMerpr{sHoM pacnoJro?rieur{r{ Conuqa oTHocr{reJrbHo

qeHrpaJlbr{oft eourr - rerru or uJracTr{r{Htr pr * }'"14 - Berr{sr4Ea BBBertrerrEoro
,cpeAHero 6y4et paBr{a rryJrro. ,I{ouycruu retrepb, AJrrr trpocrorr,r 'paccy)r{AeHrrrr,
riro qerrrpaJrbHa.rr rtpyroBafl BoHa cABrrHyTa r{a BeJruquuy 6 oruocnrerr,uo
{eHrpa nao6parrteuua Conurla O agonr ocu X,- cnyuafi, Hor4a a$$enr c4nn-
ra Ha pesyJlr,rr,rpyrcqyrc cHopocff, ull Hau6orbrulrft. Ecnra [o cABura rpaHrrr{a
rlellrpaJrluofi aour,r oupe[er.sracb ycJroBrreu (r2f yz)tlz : p : po : 0,66,
ro rpaur,rqa cgnnnyroft sourr 6y4er retrepb onpymuocrbro? ypaBrrerure xoropofi
Barrrrruercfl rar(: (* - 6)' * y' :pfr, luu p' - 26p cos a-pfi -p 6, : 0,
ornyAa upene6perafl Berr4rrunoft 62 cos 2a. uo cpaBHelruro c pfi (6/po ( 1),
.IIOIyrrr.rN,r

p=pof 6cosa. (40)

3ro sua.reHlre p tIBJIflercfl Bepxnr,rM trpeAeJroNr LrlrrerprrpoBanrrfl tro rler-rr-
parr,r.roft aoue C r{ srrnur{M trpe[eJroM [Jr.rr KpaeBofi aorlrr L. Eygeu p, fr rr A
r{BMepflrr, B pa4r.rycax Connrla fi6. Torga nepxr.ruit [peAeJr r4rrrerpr{poBarrrrfl
nopBBorreLpaecnl.

I{afigeu cpeArrrorc cnopocrr, [J].rr cABrrr.ryrofi qenrpa.nr,nofi eour,r C.
Cor.rraoro (38)

Au": $t,,,, (p) p dp * I Sj v to) p ctp cta:
CC

: t'i 
"*'[""^" 

v (p) p' cos a clp aa: ft Jc' (41)

l4nrerpanrr 3c u /l Br,rqtrrcJrrrelr upra6nlrmenuo, orpaHr.rrrrlBaflcb uepnoft
cretrerrbro BeiluquHbr 6 (6 - 10-3) nplr paaJrolr{eutrra Muorosleuon (uo4 uure-
rpalaruu) B pflA. Tax, c[ocTaToqEofi ro.ruocrrro Mo?nuo rlpr4Eflrr, Br,rpa]r{errr4fl

(t - p' - 20p cos a)- ,= (L - p')- - 2nzdp cos cr (1 - p,),"-1,

(p l- 6 cos a)* = p* )- rzp"-16 cos a,

arcsin (p + 6 cos a) : arcsin p + (1 - pz)-r ,6 cos c,
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flpr yrnOnoM c[Bl4re -1" Beilnqlr11a 6 :'1"1900 = 70-4, TaIt qTO, troJlarag
u; :2,03.103 rrr/c, troryquM Lus: {,85 rvr/c." Ir" sueuseft aoEbr L aEailortrqEhru o6paaou troryqaeM (urterprpyr no
cr or 0 ao Znu ro p or po * 6 cos a 4o 1)

3r,:-3c:-0,3663n6;
11,: nL"t, - oil + $ $ - u)(1 - pfi)v'l :0,3841n,

TAK IITO

Lu1,:ro IP: - o,g54uo6,
tL

t\e 7n : 'lr, 'lr,
I{MEEM

$6: 116lrpt +
u ans IL

r'q=n{ro3 * !O -u)tl-(t - p3l/'li.

flogcrarlxx BuarreH[e p6 : 0,66, [oJlyqael{

$6 = 0,3663n6; I's=0,4026n.

Taxunr o6paaort, AJrfl rlerrrpanr,sofi o6nactu cpeAllflrl cnopocrl;
c!

Au": uo f9 = 0,910us6." Ic

l
Aa, -l- -=- Au^

[-r - nu: ^"'ot 
i,, 

^"' :+(or" * * or") .

tr{crorrayx BaHoH IroreMHeHr.rI (39), gJrn raHrerpa.ra $s'

(1 - ")pA 
(t - pt)'/,] (42)

(43;r

(44)'

(45)

(46)

(47\

(1rB)

(4s)

rrrococraBJrflernprr uo:2,03'70swlc lr 6:10-e seilrsuty Lu1 : -l,94vlc.'Mrr BIrArrM, qTo [JIfl MaJIbIx gABIIIOB 6 srrnoilr.EeTgfl IOBOJIBIIS TOqEo'

ycJroBr{e Ara * Luy - 0, uro BtroJrHe ecrecrBeHHo trpu cr{MMerpuqHoM orEo-

cureJlbuo l{errrpa Aucl(a BaHoHe troreM}Ieul{.8 u 6rraaxr'rx Slraqerllflx IL, h.
3ro ycnonue ctrpaBeAJII,IBo Ao rex trop, 11o1a I(pyI C uaxoglrrCfl B [peAeJlax
zao6pameuur Conurla, TaI( I(aK peayJlbrtrpyrcqa.fl r^yqeBa.fi cl(opogTb BCerO'

Conuqa paBga HyJIIo, ecJlu gABIIT II3-3a ABtr)r(eura.s Seunu ucfiy1lorleg [otrJle-
porcnnu r(oMrreHcaropoM.* 

Sora C pa6otaer xan oorrrecnraft aar:nop (c uacroroft 1000 c-1)' ,(ouyctulr,
qTO BOIIa C aanprrra I{ He trponycnaeT CBeT, r. e, EpoxoAIIT ToJIbt(o lt3Jlyqe--
Htre co cABtrroM luHrrII L?,, - Au1. flpu orxprrroft aone C trpoxo4l'Ir IIsJIyqe-
Etre co cABr,rroM L\, - Aul * Aus, Ho sgecr Au6 B cIIrEaJIe ocla6reuo B,

-3 paaa ro 
"purn.rrrc 

c [u1, rua-ai oo"norr(elll,r.E r C-uacagne Pr,* ?tl4 (ro,
rlrreHcr{BHoorrr rr3JryqeHlra). floatouy BI(JIaI Au5 s 3 paaa Megr,me, qeM BHlraI.
Luy t Berr,rquuy o6qero cIrrHaJIa, rr pegyJlrrlrpyroquft cABtrr

Mo4y;rrqun gana Au; 
= 

1; o3gaqaer, rlro troJIoBIIHy BpeMeEtr pepl[crplr-

pyercfl Au1, a troJIoBrIEy BpeMeHtr Au,tax qro u3-3a ugepqutr [otrJlepgBgfiOro'
r(oMtrerrcaropa M6I 6yleu per'l(CrpllpoBarr, cpeAllee lla Au1 u Lu, t. e. COTJIaC-

no (48)

(Au): $@rr -l- Ar) : +Aur l * Or"

rrrrr{ couracuo (45) n (47)

(Au; : -0,721 uo 6, (50)

qTo CoCraBI xer 1,46 u/c. Tanuu o6paaou, CABI{I Ha 1" BtIBHBaeT JIO}I(HrIfr' Cur-
uafi ryqeBoft cxopocru -7rb vlc.
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r(aH ronopuJrocr, Bbrrrre, cr{cTeMa yAep)r{agrrfl uao6pamerra conuqa {oro-
rlr,IIoM o6ecue.rr,rgaeT ToqHocTr, I{e xy)Ite 1". flpaxruqecHr,r }r{e roqrrocTb yAep-
r{aHrLE n raxrAuft 4annrtfi MoMeIrT MO}fieT 6r,mr sua-ruTeJIr,HO ryqtrIe I{ Ao-,crr{rarr, 0,7-0',2 (e 6esnerpeur{yro rroroAy cpeArreHBaAparr{rrHoe orr{Jrotregrre
'TaHoro uopxAHa). TaHlru o6paaonr, BnoJIr{e BoBMo}nHo Bbr.EBr.rrrb crar[cruare-
,cHI{ c[rHaJlr,r cABr,rra AI unu cHopocrrr, BaMerHo Me]rbmr4e (Au) : 7,5 mlc,
Jr cJIeAI4Tb 3a Irx rrBMer{eHI4eM co BpeMeueu (o peartnoft To.rHocTrr cJre}r{egr{.8
,cM. rar()r{e ulrrHe).

I(polre otofi cryuafinofi omu6xrr, Nrolr{er cyrqecrBoBarb trocro.rr}rnas orura6-
fia, cB.fl3aHrrarl c HeroqHocrbro (aclrurrrerpuefi) ucxoAuoft ycrauonxu raao6pa-
)fierrrrfl Cornqa orlrocr{reJrbr{o r{eHrpaJrr,noft aour,r C (nnacruu]f(ut pr+ Xi4).
'3ra aerosuocrr, Molr{er [ocrrrrarb -r2 mlr ranu 6onee trprr Ar{aMerpe [eo6pi-
.H{eHrlfl Cornqa Ha HoJrJrr,rMarope r4 pemerxe --100 urrr, r, e. 6 = + 0,b4.
.3ro qaer cfiopocrE, Lu : 58 lr/c, uro a 30 paa 6onrure cryuaftnrrx omlr6oH.
,0ror uepuaueurur,rfi cr4rHaJr cABr{ra He r4Meer, oAFraHo, ceple3goro Blraqegl{fl
AJIfl BbIflBJIeIII'Ifl Bapl{aqUfi. U ll r T&n HaI( OH I{e IIBMeHfieTCfi C TeqeEr{eM BpeMeHr/t
rpu pa6or.e cre4xu1eft cr{creMr,r.

oAuaxo ltr pa6oraeM c orAeJrr,Hoft cne4nrqefi clrcrelrofi (cM F H I na puc. 5),
r{ r{oErer cyqecTBoBarb rrer(oropafi paBrrr{rla B rrr.lcTo MexaEuqecKoft r.r ren_
noeofi ycrofiuranocur aroft _ctrcTeMr,r rr4Aa I{ cr{creMbl, ouuparoqefic.E Ha ocHoB-
J{ofi uy.1e11 cK (pwc.5). omra6xa r{o)fier 6r,rrr, srranaua*guS{epegrlr{aJrbg6rrr
'frryrr{eM MexaEr4qecHoft cracreurr r{[r4 paSrr,rqr{eM }rarpeBa SepHaJr, oflpaB rr
MeTaJrJrl4rrecHlrx KpoHmreftnos B Terreulre AIrfl, a rar()fie paa6a.rancoM cegcopoB
,(garurHon) $oro_rtr4a (cu. nn;xe). Sror a{sexr 6rr,n ,Lrr.go"u, AByMrr paB-
JrI4qr'IbIIvIr{ croco6alflr. flepnrrfi, HerrocpeAcTneuur,rfi, cocToflJr B ToM, qro B Ha-
qecTBe cle4arqeft crrcreMbr I{ctroJIbBoBaJIocb BTopoe r(oJrJlr4Maropgoe Bepr(aJro
m, (cw- plrc. 3; y Hac r{Meerc.rr ABa HeaaBr{cr4Mbrx KaHaJra , coa*rpo"pu6r qo,
pa6oru AByxlyrreBoro_Marlrlrrorpa6a). Ha arort BepxaJre 6r,rn ycranoBJren
DnpaE' rra HoTopoM o6paaonnrnaJlocb rar(oe )Ite cBeToBoe rrflTrro, r(ax I{ Ha
ocr{oBHoM, pa6oueu KoJrJrr{MaropHor,r sepKaJre (mr).I[ue.s na aroM ar{paHe ABerlapbr cencopoo (nna gnnnieulrft Tro d vr 6) urr (n reueuue l0 4neft n-1g75 r.)
lrctroJlr,SoBaJrrr cllcreMy cJrelKelrl{fl c rloMorqbro ocHoBHoro nysHa rrp.EMo B
crleHTporpa{e nuecro or4e.nr,uoft cre4aqeft cr4cTeMbl. Peay.lrr,rasr, rroJryqeH-
Hr,re TaHr4M O6paaOlr, or(aBaJrr4cr, He orruqaroqrlMrrc,fr (n npe4e,lrax',o.) or rex,
noropr,re [oryqarorcfi c noMoqr,ro or[eJrbr1ofi cre4aqefi crrcreMbr (cm. [2]).

flpyrofi al(clepul'reHr [o uayqeurrro rorrHocrr{ cJle}neHrrfl cocTo.flJr B r,rBMe-
peErrEx rroJrolHerrr{fl r.rao6patneur{fl rryJreBoro fiopfrAfi a perxerKrr, o6paaooau-
Horo IIa HrrrroJreHTe n {onanr,uofi nnocxocu{ r{aMepuoro Bepr(aJra. (3rra uarue-'peEI{fl, B TIaCTIIOCTI{' IIOHaBaJIU' qTO IIOJIO]IteEI{e I.IyJIeBOIO tIOp.sAHa c,ABLItaeTC.s
B CPEAIIENI HA BETI{SUHY, COOTRETCTBYIOqYIO 1 U/C, XOI4A OTAEJII,IIAfl CJIEA,gtr{A,I
,cl{creMa (cMFHI Ha prrc. 5) uoxaarrnaer HaJrr{rrrte c[Brrra L",4r,o 

"purr"-Hr.Irc C IIaqaJI rIII,IN,I rro JT O ffi elrll elr rryuHa).
Hyrenofi trop.rrAox creHrporpa&a ecrb cBerJra.fl 6enas ilttlt't!, n xoropoft

'cocpeAoroqeH cocraB Bcero crenrpa Connqa. flpn .nrc6rrx cnoJrb yrogrro MaJrr,rx
rrsMerrelrr{.Ex B ctreHrporpa$e - TefrJroBbrx rroBoAHax, uexanuirecxux [esop-
Maql4.qx oTAeJrbIrbrx ySJroB, MaJrbrx rroBopoTax peureTHr{ tr{ T, rr.- rIoJro}rteHr4e
IIyJIeBoro [op,rl[r{a I{3MeHI4rcfl Tar( me, KaK rr uoJro}r{e}rr4e crrer(rpaJrbrroft llr-
]lVIIl, C yqeToM, KoHerrHO, trOpfl[I(a CneHTpa I4 Ar4orrepcl{r,r.c uy.nenrru [opg4r(oM Mo]riuo trocTytrr{TE, Tar( }He, r(aH c o6rrsuofi ruu11eft
trorJloqelIr{fl B ctreKTpe cOnUqa, no c roft paannqefi, qTo Jrr{Hr{.E pear}lpyer Ha
ryqeBbre cHopocrr{ IroBepxuocTr.r Conuqa, a ran}r{e Ha ABr4}r{eur4e aeunoro sa6-
JIrOAareJr.E tro orrrortrerlr{ro H co.nuqy, qro npuBo[ur x as$exry ,(ounepa,
a troJromerrr{e HyJIeBoro [op.E[Ka cno6o4no oT 3Tr{X crOpOCrefi. oHo [onuocSro
otrpe[eJrEercfl reoMerpr4efi cserosbrx [yqHoB Brryrprr cueHrporpasa. Iloarolry
r{SMepeIIu.E trOJIO}HeHr{.fr EyJreBoro trop.fl[Ha B TeseHr4e [H.E Xapar(Tepr{3yror cTa-
6rnnr,nocr:r, crrexTporpa{a lr n xouesuoM oqeTe Bce r{HcTpyMelrraJrbrrr,Ie cABIrfI{
trrLlllJprlt. (n suaur.rrenr,uofi lrepe 3To oruocr{rc.fl rax}He n t a6nr4"rrr.rf M reJrJrypu-
secxofi trrtrtnr4tr1 cnr. uranre).

.,^{rl"*qrorpa$uponarrrre }ryJreBoro troprrAna 6r,uo cAeJraHo rrpr{ cr{flroM
I(DP (uro6Br r4cnJrroqr,rrr, Bce a{Sexrrr, xoropure }roryr 6rrrs cs.EgaHbr c r(pr4-
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Plc. 8. ApefiS rofiorfierus lry--
JIeBOTO IIOp.flARa PeltreTfiu' atr-'
upoxcrauuponanunft uapa6ouofi
(naepxy),r{paBrrocrr, uil (r) Eoc.-
Jre r.rcnJrroqerrrlr aroro uapa6o-
Jrr{qecroro 4peft{a (rruay)
llsuepenua cAeIIaEbI 27,X 1976t,;
no ropr{BoHTaJrbHorl ocfi - MrrpoBoe

BpeI\{E

oo o oo a o o o

ov o
o

-2/ z// d.lt t00 uT

CTaJIJIoM II Mo[yJlflquefi). Tax HaK llso6paxteHl,Ie HyJIeBorO tropgAl(a (ua rn.-
rroJreHTe) r{Meer Br,r[ trpEMoyroJlbHr{r(a, MbI AeJrailr{ {6 HeaasuclrMblx rraMepeul{ft
paCCTO.flIrI,Ifl rlerblpex yIJIoB Sror6 IIp.fl_MOyroJILHlIKa OT qeTBIpeX {UXCllpO--
BaEHbrx rorreH r{a I(a}nAoM r(aApe Hr{rro{I{JrbMa (atlr ToqHu 6rrnn eegtrr rar
Her(oropbre JroHaJrbHbre HaqaJra trpflMoyroJrbtroft HoopArrrrarl{oft crlcreMbr). m3-.
Mepeur.; 6rrnu cAeual{br Ha MaIuI{He I{efica <<AcHopexopA} (rorlrrocrb orAeJIb--
Hoio r3Mepegr1g tQ,t Mr(M : -r 0,6 ru/c) m 6b1ilil- sareM ycpe[Hegbr AJr.E

Kai11loft rfyuurr r,1B t6 Ka[poB, rrro coorBercrByer cl(opocrl{ 16 na4pos aa

5 urln. TaH ran trpol{e4yptLIBMepeEI[ft oqeub rpyAoeMlta' IlBr{epeur4.fi 66IJIT

cAeJraHbr roJrr,Ko [Irrr [Byi attet 727 kr 28.X 1976 r.). Ha prlc. 
-B- 

(arepxy)
rro1a3ag Apeft{ cpeAHIrIx 3a 5m troJIoHeIItrft HyJIeBoIo 1rop.flAl(a. Mrr Sr[uM,.
alro sror Upar{ uJrasHrrfi I[ Mo]fier xopouo 6rtrl upegcraBJleu trapa6oiloft
(auuucneua-cu6co6on HarrMeHbrtrr{x r(BaAparoB) gllfl r{HrepBaJIa BpeMeHIr

6olee 3 u. Cregyer IIp1I eroM I4Merb B BI4Ay, qro [pra Saxguecxux peIyJLflpHbIX

trBMepegl,Iflx Bllaqr4reJlr,Hafi rlacrb raxoro gpeftSa (l- 50 rvr/C aa 4-B u) cIIeKr-
pannuoft ilrr:,:,ttvr ilpocro r(oMrreHcrrpyercfl c noMotrIbro AotrJIepoBcRoro RoMrIeI{-

caropa cHopocrl4.
3ro nrrrexaer ral(.11(e I{3 Apyloro afiCtrepl{Megra. flycrb up1,r pa6oralolqefr.

cnegxqefi cl{creMe oAEoBpeI\{eHHo BeAyrC.E sarllrlcll cxopocrl{ Ha o6oux fiaga-
Jrax - B coJrnerlr{oft turuu:t },"5124 A Ia s reilIypuqecxoft 16879 Or, rorAa
rrpr,r BbrKJrrOqeHI{r[ cJle[flqeft CucreMbr Ir c[Bl4re uBo6pa1{egun Coluqa na 1'
perrlcrpaTop cKopOcrII coIuequoft JlvIr,utvt (perucrparop IIOBopora AoIIJIepoB-.
cr(oro KoMtreucaropa) floxa)fieT clBr{r? a B TeJlJrypr{qecxoft Jtur,r;arzi Hrrr(anoro
cAB[rra He rra6JlroAaerc.fl, qro tr cJre4yer o]r{rrAarb AJI.TI coJlrreqnoft JrrrHI{Ir Ir3-34

rpaAllegra 1yqeBor c1opocrl/t tro ALIcHy Connqa (pacclrorpeiuufi nrrure o{-
S"*r agrr"a--l,5lr/c ni 1", garorrr,nft [pr{ c4Brrre Ha 11'Ha pertrcrparope c1o-
po"r, cyuvraprrifi cABI4r -90 lt/c). 3ro uonaar,rBaer? qro IIoAo6HLIe 0ABIITII

uao6paxeurr^ Corrqa He BJIILflI6T Ha leoMerpl[Io tryql(oB B ctrexrporpa$e
(yr,non traAeIIIIfl tr [I4SpaHIII,I6) , uocrolu(y B IIpo{r{BHoM crryqae Ea6JIIoAaJIcfl

6rr anatoruqgr,rft c[Br4r reililypnqecnoft ruHlrrl, Tar nax [pr[ Tar(oM r{crrblTa-'

HrIrI [otrJIepOBCI(IIft KoMIIeHCaTOp BH;1IOsSH, Mo]I{Eo CAeJIaTb B6IBOA' qTo [Otr-
;reponcxufi RoMtregcarop cuoco6eu yAepx{rrBarb corHeqHyro Jrr{Hllro B HeI{3-

MeHr1OM IISJI9E1SHIII{ IIa BbIxoAI{EIx IqeJIflx CIIeI(rpOMeTpa trplt C4nUraX -ltl;
IIOCKOJILRy IIoJIO?fieHI{e TeJIJIypI4IIeCHOft lunuu }Ie MeIIfleTC.E, 9To OBHaqaeT'
qro B yr(a3ar{Hblx rrpeAeJrax IIe rrpor{cxoAr4T cepbesEoro T4BMeEeIII{E reoMeT-

pur uyqnoB n cnenrporpa{e.' A"" Hac IIar{6oJIee cyqecrBellgo, qro I{sMepeIIE.E (Cm. puC. B) ne noxaarr-
BaroT Xal(Irtx-iltr6o HtrafioqacroTnbtx 1+0./LedaH,ufi, Izf-Ba lu,(I{poBaHtrfl, KpOMg

6rrcrprrx BIIeBatrIIbIx cRaqI(oB BcJIeAcrBI4e ryp6yIegrgocntr B Ctrenrporpa$e'
Becs^ancalr6nr 74 rar(rrM o6paaoru trBMepeHHbIx suaqeuuft cI{rIraJIa AJIE EyJIe-

,o"o rrop"gra, 6y4yura cBepCraIII{bIM c paBIuqHbIMI{ trepl{ogaMtr (trocy1e TCKJIIO-

qelrrr.E uapa6onrauecxoro gpeftSa), troHaBaJI roJIbI(o xaorl{qecnoe paotrpeAeJIe-

Hrre Torren oxoJro rryJreBoft Jrr{r{rtrr co cpeArrexBatrparr4quhrM ornJror{eHi4eM [Jr.E

Bcero aucaM6ns *0,43 lr/c, uro cpaBHIaMo c o6bIqEbIM sllaqesl{eM O IUIfl I{3-
uepenuft utt (-0'3 itllc).
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'Puc. 9. Pacro.nonteur,re {oro-
AaTrr]{HoB AJrE [CCjreAOBaH].rq
.gpeiitlor cBeroBoro ryqna BEyr-
pr4 cfie]trporpa{a co BpeMeuer,r
'(cra6urr,uocrr, rr.r4uporanlrx)
Rseutrnii Hpyr coorBercrBycr Ar,raMer-
py uao6paxreru,rtr ConHqa rra perrrerr{c,
nnyrpcnuuir (3aurpuxoBaHo) - lrao-
6pa}I{eHum iloJrrrllrr3aropa

'ItaH yxaar,rBaJrocb,.rrpr4 Hartrrtx r{Br,repeur.{rrx guS$epenqrraJrE,rroft cxopocrrr
'rroJr.rlplrBaroP kr + Xl4) AoJrllteH 6rrru rleurpr4poBaH cr4r,rMerpusHo ro orrro-
rrelrl{Io H ocI{ cBeroBoro [yqHa, r. e, rro or]rolrenr{ro H r,rBo6pa}neurlro CoJrgrtra
'B ClleHrporpa(be; Bo Bc-f,nor,r cryarae, trpr4 AocraroqHo MaJrofi [orperxEocTr{ B
IIIAIIAJIbIIOfr YCTAHOBKE IIOJIflPI{SATOPA EIO IIOJIOiHE}IIIE OTHOCI{TEJ]bHO IIYqHA
AoJI?r{Ho 6r,rtr, rtellalcelrHbrM B TerreHl4e Ha6rIoAeHI,rfi. Ecntr Irx BBar{Mrroe pactro-
.Jrolr{eHr{e r43}reHflerc.E co BpeN{eHeM r,r3-3a omr.r6oH cJreA.Etqeft cr{creMbr ({oro-
rl4[a) I,IJII4 rlporpeBa reJrecHorra, ro BcJreAcTB[e rraJ]rrqr{E Ha CorHqe rpa[r{errra
.Jry.reBoii cHopocrr4 (npaqenue co.nurla Ir [pyu,re ABr,ririe]rr4.E r {oroc{epe) 6y-
.(eT Mel-IflTbcfi !I cI,IrIraJI cnopocTrr 6r, noBlroititro, Aa]I{e rteprlo[trqec1rr, ecJIrI

,OU]U6HI,I C.]]EiliEHI{,fl BOBIII{HAIOT IIEPI,TOAI4qECHI{ C HAHI,II,I_JIII6O XAPAHTEPHbIM
rBp er{eHer,I.

flo aanncsrf arMoc{epHoit ilunl,Irr I,IJTI{ fro Ha6JrroAeHr,rflNr HyJreBoro tropfl[-
I(a, IroJro)flel{I'Ie r(oTopr,rx He SaBr{cI4T oT Toro, HaH rtre}rTpl4poBaH IloJl.gpl,r3aTop
(p, * 1"14), nenrar Hr{qero cxaaarb o Bosil,roxrrror* o-r6xax rrrgr4poBarrrrrr,
'T. e. c lrx nor{otqblo IreJrbStI flcnflroqr.rrb qr,rcTo rrHcTpyr,IeHTaJrr,Hyro nprrpoAy
xo;ne6aunn crrrHaJra 6r. ,{na arofi r{eJrrr Heo6xoAr{M r,r}rAr,rxarop BBar{Mgoro
pactroJloEieHr.rfl rroJrfl pr{saropa r{ tryqKa.

C uouorqsro rar(oro clerll{aJrbHoro rrH4rdr(aropa [Jrfl r.r3yrre]rr{.s cra6ranr,-
Hocrr{ Creiiie}Ir,rfl aa colnqeu (r. e. omu6oH rr{Ar,rpoBan[.a) s 7977 r. 6r,rra
Bbrrro"[HeHa cepr,rfl raauepeunft rroJloir{eHr,rfl cBeroBoro nflTHa Ha perrerHe; r{Ha-
qe roBopfl, anaJrrrsrrpoBaJracb ycrofiqr,rBocrl, rroJroEreur,ra <pin-hole>-raso6pa-
iHeHr,rfl Co.nnqa. C orofi r{eJrr,rc HetrocpeAcrBeHrro nepe[ peuerxoft 2-ro xauira
'(Gr, pvc.3) 6unr,r ycralroBJrerrbr rrflrb SorouplreunrHon (ODV) , perzcrpupyro-
qI4\ CBETOBbIE IIOTOITI4 OT II-[ITI{ YqACTKOB COTI{EqHOTO AI,ICHA: Or E- U W-XPAEN
cBerJrofo r.rrrrra Ha pemerHe (ero Ar{ar{erp -93 urr), or E- lr w-mpaen
reNrrroto rrflrHa (r. e. g1 HpaeB raao6panteru.rE rroJr.apr.rsaropa; Ar{aMerp tro-
cJre[Hero Ha pelllerHe -62 uu) ]r or r{eHrpa cBeroBoro flyqHa. I4ccneAoeanr.rcr,
Tar(LIM o6paaonr, B ocHoBHoM cABr,Irrt [yrrr(a no Hoopgl6rare @, flocnoJlr,Hy
BJrI4slrI{e cABlIroB uo 6 ua rr3},repeHl{e cRopocTr,r B}raquTeJrbHo r{eEr,[re. Pacuo-
.JroirieHr,re 4r.ra$paru, Bbrpesarorqr{x coorBercrByrotrtrtre yqacrnr{ cBeroBoro II.ET-
Ha, frofiasarro Ha puc. 9; pasMep xarK4ofi glra{parurr -0,1 Auauerpa r.r3o-
6pa;neuna Cornqa rra pelrerne.

C uo,rtoulslo cleql{aJrr,Hoft arexrpougoft cxertrr ycr{Jreurrfl (uo nocroguuouv
roHy) peruc?pr,rpoBaJrc.E crrrHaJr 61 - pa3Hocrr, rfororoxon Oey, pacnoJro--
?fieHlrr,rx B orBepcTr,rrrx,sl I{ ^9, (cU. pr,rc. 9); c [pr'rN{eHeHlre['r SJreHTpouraxlr 2-ro
HaHaJra MarHr,rrorpa6a (r. e. Ha qacrore l,ro[yrrflqulr 1 xfq) satrr4cbrBaJrr{cb
ABa Apyrr4x cr.rrHaJra: 6, - paa6aJrarrc MelnAy cBeroBbrlru troror(ar{tr (uoAynu-
poBarrHr,rN[r .racrorofi t xfq AJrfl TeN{rroto nafira) B orBepcrr{fx s1 u sr, vnw
cI4rHaJr 6, - paa6aJranc tvreln,qy (lro4ylllponaunrrur,r) cserosbrr.r[ froro6ar,rr4
B orBepc^rl4ax^ So lr Si. 3tu Tprr crrrlraJra Batrr{cbrBaJlr{cr, B nou6ranaqnn: 6, r,r
02 u.rrlr 6, n 6r,- ilpuqeM Sarrrrcr4 BeJrlrcrr o,qHoBpeMeHrro c r,rSMepeurrflMr{ c6o-
pocrr.r rla rrepBoM HarraJre MarHr{Torparfa. 3auetraM, rrro rIpr,r perrrcTpaqulr 6,
ue 6r,rra [peAycMorper{a aBToMaTr{rrecxa.fl Ito},Itreucaqu.fl Ba rrar,Ieuerrr{e ilpo-
'BpaalHocrr{ seMrrofi aTuocrfepr,r B orruqr4e or AByx [pyrrrx crlrHaJroB 6, u 6r,
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I(OTOpbre aBroMaTr{qecHrl r,{clpaBJIfl Jrr{cb 3a r{SMeHeII[fl cyr{}rapHoii f pHocTI{ Br

orBepcrrr.rrx Sr - S; u So - Si 6narogap.fl cyrqecrByroqeii cr.rcreMe HoMrreH-
cr4poBaHI4E cpegnefi Epr(ocrrr y 2-ro KaHaJra t'rarnlrrorpaSa.

Ha.;ru6ponna cr{rHaJroB 6r, 6r, 6, nporasnoAr{Jracb AByM.s cuoco6anau: uy-
reM ycrauoBnrl nepeA (D3V uefirpaJrburrx rlr.rrr,rpon r,r c rol,rotr{bro cABr,rroB
cBeroBoro nyqna Ha BaAaHHyIo Berr.rsr,ruy (n cexyuqax nyru). O6e xa.nu6pon-
Hr{ AaJIr{ cxoAHr,re cooruolreHr{.rr MeEiAy serraqr.rHofi crrrHaira (r. e. paa6aJIaHcoM
cBeroBbrx rroronoB, BbrpairieHHbrM B rrpoqeHrax) n cI{eu{eur4eNr nyqxa: cABr.rr
fly.rxa Ha 1" Bnrasrnaet paa6a,naHc SororoHon (r.r.irlr cBeroBr,r\ notoxon) B qe-
JIflx ,S1 - S, na BerI4qLIHy -4'10-s (gra cltrua;ra 6r) lr B tr{e.rlflx Sr - S,
So - S, (A;rn curuaJloB 62, 6, no uepeueuuofi cocraBJr.Eroqefi) - Ha BeJrr4-
quusr -8,70-a v -4.70'a coorBercrBeHHo.

Sxcueplrueurbr 6r,rrr BbrrroJrHeHr,r B rreprro[ ll.III - l4.VIII 7977 r.,
Boero or(oJro 792 \ Ha6JIIoAeHufi n reqesue 43 lueft. Haxi4r,rft cr.rrHaJr r.rHrer-
pr,rpoBaJrcfl B reseEue 5 lrun c BHyrpeHHefi rosuoc.rbro orAeJrbrroro rar(oro r.r3-
MepeHr{.E, xapaKrepr{Syloqero pacceflHlre 5-lrlrnyrnrrx rorreK B TeqeHr4e ArIfl,.
onoJro 0",5 B cMeqeHl{.sx cBeroBoro nyqfia. (tr{urepecuo or}rerr{Tb, qro rana.E
BeJrrrqrrua, -0" ,5, cooTBeTcTByeT orreHb MaJroMy paa6anaucy cBeToBbrx rroroKoBr
na @3V, -2.10-a-2. 10-3, noaroMy uprrMerreHua.fi HaNrlr cr{crelra (clr. plrc. 9)
B Tofi r.uru lruoft ,r,rogu$uxaqur.r Molr{er 6r,rrr, s flepcneHrr,rBe lrctroJlb3oBa]ra
Tar(E{e [ilfl u3yqeHrr.fl orHocI{TeJrbHr,rx, Hatrpl,rMep, Tr{rra (r{eHrp/Hpafi>, r(oJre-
6aulrft .Epr(ocrr.r Conuqa ntaroft auntury4rr.)

EcrecrseHHo, qro y Bcex rpex cr{rHaJIoB r{}reJrc.E unasubrft Apefi$ B reqe-
Hrre Arrfl, cn.saanurrft c BeHrlTr{r,rM paccro.Eurrelr Cornqa (r. e. e xo[oM arMo-
csepuofi ar{crrrrrxrlrrr{), c pas6anaucoM (D3V u c BoaMoiriHr,r}r MelJrer{HbrM
paccouracoBaur{eM ocuoBrroro rr rllAl{pyrcqero cBeroBr,rx fiyqxos. Sror MeA-
neunr,rft [nesuoft [pefi{ y Bcex rpex cr{rHailoB I4cHrIosailctt c noMoqblo trapa-
6oJrrr, Kar( r4 y cr{rnaJra cxopocrl{; ocTarnr{ (cr.Irnan r,rr4uyc napa6ora) aua-
JIIIsI{pOBaJII4cr, M0TOIOM HaJIO]I{eHI{fl AtrOx.

Ec.ru upeue6perat, BoBMolr{HErMu c,na6r,ruu Hone6anr.r,nl,rr,r .rrpr(ocTrr caMoro
Connr{a (c uepuogolr 160*, clr. [2]), ro, oqeBIrAHo, rlo cl,Ir]IaJrau 6r, 6r, 6u
MOlrtHO rroJryqr4Tr, uusopuaqulo o c[BI'Ilax cBeToBoro ilyqHa B I{eJroM, a c no-
Morqbro 6r, 6, - o cMeqenr{fx rroJr.spr{Baropa orHocrlTeJrbuo orrrrrarecHofi ocrt
TeJlecmorra (e aur ABa crrruaJra B Hexoropofi, no uelrr,rueft crefleHrr BxoAflT
Tar(lr{e cABr{rr{ caMoro [y.rna r{3-3a noreMHeHIr-E AI{CHa connqa H xparo).

Izlalrepenraa cr{rr{aJroB 62, 6B (18 4uefi ua6.nrcgenrafi, B7 u) uoxaaaJru, qro B

TeJrecxofre He npol{cxoAl{r crrcTeMarr{qecxl4x c ueplroAor.I 160'' cuerlenrnft no-
Jrflpr{Baropa (pr + ?ul4) oraocwreJrbHo onun.recrofr ocrl rlucrpytrIerrra, trpeBbl*
uarcrqr4x 0",05; c;re4oBareJrlEo, neplroAl4qecxufr (160-) clrrHaJr cxopocru [1B]
EeJrba.rr rrprrtrr{carb xaHuu-ru6o NraJIr;rM rrepeNrelqeHl{.srl noJr.Epl{Baropa orllo-
cI{TeJrbHo ocrr cBeroBoro nyqHa.

Srlr me r{BMepeHrr.E, [orroJruer{Hbre Banr{cflMI{ clrr}ra.]ra 6, (n cyume or(oJlo'
L92 u) roBBoJr.rrror orBeprryrb u orulr6ry rr{A}rpoBaHr{a (ygepxraur{fl cBeroBoro,
uyuxa) HaK r{croquux {60*-uepr{oAlrquocL'r{ B cI4rHaJIe cnopocTrl, rrocroJlb-
Hy BecF, STOT MarepI{aJI AaJr nepxur.rft [peAeJr 0",06 Aus noslroixsoft cl4cre]Iarlr-'
.Iecxoft ourlr6xn B crlcreMe cJrelneulrfl c rreprroAoM 160-. Berraulrua 0",06 troJry-
ueda auupoHcur,taquefi cl{HycorrAoft SaHrlruecrux roqex Ira peayJlE,rupyloqeft
xpunoft <ourlr6ox rI{AI{poBaHI4flD c rleplaoAonr 160t, npuBeAeHl'Iofi ua puc' 10.

ilocnonr,Hy corJracuo pacqeraM (cu. nrrme) cABrrr Ha t" cseroBoto [ytlra
(a4o.rs coJrHeqHoro axnaropa) [oJr]r{eH BbrBbrBarb cr{ruaJr JroiliHofi cnopocra
Lu11 =3,9 nr/c, ro eror peayJlr,rar (cnr. puc. 10) ronoplrr 06 orcyrcrBlM B

rrBNrepeHr{.Ex CItopoCTI{ ueplloguueCHOfi OIIIu6H!I, B],I3BaHHofi CJIe]fieHIIeM

6onnme ueu 0,23 wlc. fleilrcrBlIreJllllafl ]I{e JIo)I(Ha.fi cHopocrt,, cB.EBaHHafl G

Ir4ArrpoBaHI4eM, KaK 3rO CJIeAyeT I{B aHcrrepl4MeHra, rrprINIepHo B [Ba pasa
N{eH},[Ie, areM pacrreTHafl BeJIr{qrIHa, troaToMyMo}r(Ho yTBepiliAaTb, rrTo B IraIueM
a1cflepr{Merrre rro r{ccJreAoBaHr{ro nore6auuft Conuqa clrcreMarl,Iqecr(afl c rle-
pr4oAoM 160t omu6xa rI{AI{poBaHLLrI He rrpeBocxoAllr 0,12 u/c; peanruble }He

r{BMepeHrr.E (1974-1,979 rr.) garot B cpeAHeM (raplrounuecxyro) aMtrJII{ryAy
rno6a.nr,uoft oxopocrl{ Connqa -0,6 rt/c [18' 201.
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Puc. 10. flepuo4r.ruecxar (nepuo4 160m) ourra6xa B cJrefi(eurrrr aa Corurleu tro peayJrr,raraM
192 s ua6uloAesllfi a 1977 r.
IIo ropueoutaru - Saaa nepr{oaa 160m (nyrenar Saaa coorrercrnyet 00h00m UT), rro Beprr,rnaJr]r-cMe-
rqeHue cBeroBoro [ytlr(a. BepruHarbHbrMr,r qeprorrHaMr4 [oHagaHbr crarrrcrr,rqecfirre omu6I{I,I (to) cpeg-
ttrax aHa.reHrlft

Taxnru o6paaou, Ha6Jrro[aeMbrft c trepuoAoM ^/160m crlruaJr cnopocrtr Ee-
BoBMolnHo o6bgcHurb HeroqHocrbrc cllcTeMbr cJlelr(eHlrfl aa CoilErIeM. flporur
r(aHr4x-Jrr{6o urrcrpyMeHraJrbrrbrx trpIIquH [ocraroqHo y6egrarerrno roBop.Er u
ABa [pyrtrx {axra: 1) rporpeccr,rBErrft cABr.rr {aar,r t60m-BoJrnbr ua 33. a ro4
ItB, 20]; oruv6Ha rrrAr{poBarru.fl, cB.EBaErrafi c rrporpeBoM reJrecxora v.hrrtl- c
Mexa uqecHruu [e{enraMr[ rleJrocrara, MorJra 6rr rauern [eprroA 24hln rpw
n :9, r. e. AaBarE BoJrrry, rrMerorqyrc oAHy r,r ry ?fie {aay (r. e. rvrorueur UT)
B pa3r[rrHbre roAbr, qro trporuBopequr ua6.rlogaeuoMy roAoBouy xogy $aarr
(pwc. 2 s t20l); 2) omr6xoft ruEupoBarrrrfl. ulrv uEbrM rrrrcrpyrnrenranrurrn a{-
$extou HeBoBMolnHo o6bflcHI4m {aaonyro Roreperrruocrb curuaJra cnopocrrr c
fleprroAo-M 160.,010 Ha AByx paBJrurrHbrx rrucrpyMeurax - B ltpuruy n Cra"-
{opqe [20].
_ Taxuu o6paaou, Bce trctrr,rraHlrfi tror(aBaJlr{, qTo omr.r6nz rllgrrpoBarrtr.E
Conuqa, troMIlMo oTAeJrbrrbrx cnyuafinrrx ornroueszft, He tror(a3brBaror KaHoro-
rn6_o cyqecrBerrroro crrcreMaruqecnoro xoAa c treprroAaMtr 6otee B0m.

._ Sac.nyxruBaer Kparxoro paccMorperrua z. s.sileuue pe{paxqutr tr arMo-
c{epuoft Arrctrepcrarl fiar( BoBMo]r(urrfi ncroqsufi rrorpemnoireft uplr Earntrx trB-
Meperrr4ax cHopocrr{,'cDopr,ryna iu"*tu grr pe{paxqrrr{ r{Meer Br{A

F - /?o ftt - O,l rsz' - (p. - * ao)tg,z,] , (51)

rAe BTopr,rM qJreHoM B RBaApaTHrtx cxo6xax MoETHO Upene6pe.rr,, a Befir.rqulla
i?o (1 - l3r) ur, fu : 5100 A pauua 60",56 l2ll; z' - ,a6nrolaeMoe BeHr.rr-
IIoe paccToautrc. (Dopr,ryJla rroBBoJIEer BEIrrr{cJIurb Buarreuraa pedrpaxqrdr{ AJLE
BepxHero (fiu) ,t Hr{?riHero (-R;) Hpax coruqa s nrc6ofi o6racrra Cuexrpa. co-
orBercrByroque pa3Hocrra pe{paxqura A/? : Rt - ftu, BErqr4cJreEEbre AJrfi
HeHoropBrx BeHrrrHbrx paccroxnrafi z' Cornqa, [pr4BeAeHbr rrrurie.

z' Bo' 40 50 60AR 0u,75 0,96 t,37 2,26

.Ha6"rrrogenr.rr o6uqno Be[yrc.E r.pttz' < 70', rax sro A,R ncer4a MeHbrue 5,,.
7Ia ar,rx Aa,lrrJx cJreAyer, qro ,nB-Ba ari6,pep'euqraarrnofi pe6puxr{; ,nr"-
nr,rrf lr ulrntrurft Kpafl coJrrresEoro Ar{cr(a 6vgy, cMeqerrbr (ornoclrre.rrEo ero
BI4Ar{Moro qenrpa) Ha Beilr4rrrrHy +2" ,4 ttpw z' : 70". Tax xaH eror a6{exr
upn pa6oraroqefi cllcTeMe cJrexterrl{fl ilorrr[ cr{MMerptrqe}r, T. e. trporr4BorroJrop(-
Hbre r(pafl Ar,rcHa lra-aa pespaHqr{r{ 6yuyr cMeqerrbr npaHruqecHr rra o,qHy rrry Trie BeJrrrquEy H BrrArrMoMy r{errrpy connqa, ro BecI, esseHr, 6y4yun ycpen-
EelrrrbrM no ArrcHy uppl HarxeM MeToAe Ua6nrogeurafi, oxaar,Inaer HI.rqTo[{Eoe
BJII'r.sHue Ha TorrHocTr, cJrell{eHrrfl aa Conuqelt I4 I{BMep.EeMble cABrrrI4 Jrr{H!Ir{.

70 B0
4,83 79,77

27



Eq,e ogur aS{exr - lrcrorlnrrl( [orpelnHocTll - ]IoE{eT 6rrrr cs.Eaau c.

reM, qro ,.rrrrr, fto(1 - 0o) ur" ?,,:-51'24 Au[nst:5600 A (5600 A-
eS$erturna.E AJIIIHa BoJrrrbr $oro4atuuxon urga) orrrsalorc-E Epyr or [py-
ra ua -0",22 l2ll. Bcre[crsrae eroro Bogullr(aer .f,BJreHlre aruoc$epnofr' gttc-
nepclrrr - pasJlrque B rroJloEtenuu raao6paxeslrfi Coluqa (", {gr-o1nue,-
15600 A, n-n ctrer(rporpaSe, ?u5124 A); onuaxo oHo rre rpeBocxoAr{r 0",26 4nx
z' < 50o u 0",60 grn z' ot 50 Ao 70'. 3ro Molr{er Aar}, Her(oropufi gono.rutrrellb-
srrfi curnat c1opocrld, He IIpeBocxoA.aIqrft 1,2 wlc p.ttrt ?'"5124, oAHaI(o oII trMeeT'

1171asgufi xog co BpeMeHeM tr trpr{ Harrre}r MeroAe o6pa6ornu (c lrcuonlaoBauueM'
uapa6orrr) He Molr(er BbrablBarb $;rronryaqllrr c.rrrnaJra ;>0,1 u/c.

',[,.nx uoluorbr cJIeAyeT orMeTI4Tr] ral(E(e a${extu_xone6anlrfi pe$paxqulf
(c ueprao4arrru rre 6oilee 10c), pacclrorpenlrlre s 1221. Hone6asnfl coBepltraor-
c.fl rax, qTo K BeHI4ry BBeBAa CMelqaerofl C HecRoJIbKo 6Onrureft aMIIJItrTyAOfi,
rIeM oT BeTILITa; aMtrJIIrryAa xone6arufi IIBMeH.Eerc.fl oT HyJIfl (n aenute) 4o
2" npn z : 60o. O4uaro upra pa6oraroq,eM {ororu4e aror e{Sert He cfia}Rerc.E

fra rrBMepeHrr.EX CI(OpoCTId I{B-Ba yCpeAIIeEI,IrI trO AIICHy Colrqa, It TOMy }fie'
ETtr I(OJIE6AHITfi BEICOKOqACTOTHbIE.

Taxuu o6paaou, e$Sexrr,r, cB.EBalrubre c pe$paxquefi, Huxafioro cyqecT-
BerrEoro Bltrttr:f;trft r{a HaItrI{ rr3MepeHrr.E Ire or(aBbIBaIoT, rr reM 6oree oHrr He'

IaMeroT oTuorrrerrrr.tr H rro.flBJreur{ro [ocToflr{rroro 6otruroro crrruaJla, r(oTopblft
crrcTeMarrlrrecrr.r ua6ulo[aeTc.E r(ar(.8 coilHeugofi, rax Id B TeJrJryprrqecxofl lu-
uun (crnt. unxte).

6. Boalroilturie orulr6rlr, cBflSaHIrtIe c EJler(Tponr'rxofi

OCraHOsUnICfl Tetrepr, na Ouru6Xax, CB.f,SaHHLIX C a,/Letin'LpottUttoti, Pae.ltllS-.

rrbre Bo3rvrynlegr{fl B aJrer(Tporrr{Ke MorJIrr 6rr s upuuqr.rne 6r,rtr ucTosullxaMur
omfi6ofi, xor.s rpylgo IIpeACraBIITr,, HaI( SHII Moryr BbIsBarB peIyJIflpHBIe

{nronryaquu co opelreueu. Orulr6xlr, cBflsaHHbIe c 6r,rCrprrulr^{nrtxtyaqualrr,
Molngo Hauryq1auM crroco6oM rrccJregoBarb, BarII{cbrBas. a )u51,24 curEaJI 6.,.

trpr{ BbrnJlrcqelrroM Mo[yJlrlrope troJltpllsar{mw. B SroM cJlyqae cI{IIraJI 6yger
x-apanrepuaoBarb {yuxqlronmpoBal{ue roJIr,Ho aJIeKrpoHlIKI{. Ilpralrep opu-

"rruou"oft 
aauucu, r(oropa.E trpra aToM floilyqaeTc.fl, rrpr,rBeAeg Ha putc, 17.

Ona no1aerrBaer rra uporaxeuura 6oree rpex qacoB ue6o,ntruoii napa6orurue-
Crflfi gpefi{ c He11oropblM paccesHlIeM roqex oI(oJIo uapa6o;rrr; cpeAI{eKBa[-
parr{sHoe OTItJIoI{eHIIe-ot uipa6o,lrr CocraBJlfler o' : *0,135 wlc. 3ro qe-
JIr{KoM ldcHJlroqaeT EJIeHTpoHIrr(y MarHl{Torpa{a xax soaMonturrfi I4cTosHI4Ki

Ko11e6aH11ft cllrHaJra 6r. (DrroHryaIII4r{ caMoro Mo[yJrl4pyroqero Harrp-fi?fieHl{.8

Ha l(pr(craJlle KDP r,rcnflIosalorcfl c troMoqblo I{BMepeH[ft B te.r.nypuuecHoii
lrurnurfi (cru. uraxte).

[pyroft assexr, cssaauHbrft c eJreHrpoHrrnofi, rrMeer 6o,nee cepbeslloe
u*rurtrri. - aro aSSent paa6a.nauca gnyx SoroyMHolI{IIreJIeft, $opnallpym-qllx
crrrgaJr c1opocrrr Ha MarHl,rrorpa{e [231. PaccuorplaM arot a{{ext uogpo6uee..

Cuaqana cJIeAyeT BbrflcHr{Tb Bce BoBMo)nHbre flpuql,IHr,r cABr{la Jrr{IrI{lI upl4

MoAyJLEIIIII or +?ul4y. -]r14.,(eno r roM, qro IIe roJI],Ho Ans connecuoft nn-
Ur4rr, 11O tt \ilg TeJIJIypIIqeCHOfi, ItOTOpafi B pflAe ClIyqaeB SaIIIICLIBaeTC.E OAHS-

BpeMeIIlIo na 2-u xrt ure fi EIIfl rompoft He Cyq,ecrByer HIII(aKIIx a{$exton,.
CBfBaHIIbIx C ryuenoft CHopOCTBIO u ee paCnpeAeJIeIlI4eM IIo AI{CKy CO-n^nqa,.

BCerAa ua6trO4aerC, [o"orurro 6O.nsuOfi Clrrna;r 6r, 4OCrtlrarOr[lrfi 250 ntlC

Ir troI(aBbIBaroqlrfi uegnenrrrfi [pefiS B rerleHl{e Bce1o ,IcHoIo AIIfl (erot gpefif
BcerAa xopo[o trpeAcraBJlflerca uapa6onofi). ,{,.nr ua6nro4eul{fl s coflHe-IHoft

n r . L5,[24 A nogo6ggft trpeft{ Mo}ngo 6rrro 6rr trpl4rlr4carr, 4u{{eperq}IaJlb-
noft upoapaqHocrr{: o[r,ru r4a:r(paeB r,rao6paffienun Connqa HecI(oJIBI(o ocJIa6JIelr

Iro cpaBlrelrr4ro c Apyrl{* ,e-ai ue6olr,uroro paarlrqu.E SerruruDrx paccroxnufi'

!,nrre.r.rypuqecnofi lfie Jr!rur{[no[o6soro a{{exra o}Hrr[arb HeJIE'3s, rafi r(aH'

oua HI{HaH He Mo}fier pearupoBarb Ha ilyqeBylo cxopocrl Conuqa. (O nnuxnura

,46"*ru 4us{epeuqrururofi t posparrocrtr Ha Earrrr{ lr3Mepegllfl crrr, 1241.)'
^ ^Pu""*otpr*-uorrox(rrble rrpuqur{br, Br,IabrBarorry{e aror cl{rHan. flnasuoe

rIBMeHeHrre cr{rgaJra Mo}r{er rrpe}HAe Bcero 6brrr, cBflBarro c HanI{M-To BJIr{-trHr{eM

.EpItOCrt{ COruqa II ee xoAa C BeHI4THbIM paccTo-flI{I{eM Ha Haulu I{sMepeEIIE''
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Puc. 11. flplIrrep xoAa cilruaJra cxopocrrr rrll B Jrr,rur.rr,r )',5124 A rpr'r Bbrnilroqeuuorr rrroAyJrE-
rope nonrpr13aqrru (:arrrrcn 18.VIl I t97ti r.)
AnrpoHcuiuauu.E Toqen ralla6oJlol"I noHaBaIIa crrJrolnror"r Jrr.rHlrert BBcpxy, xoA pa3uocru (r. 

11 
unuyc napa-

6o,ra ) - BHr,tay

Oqnano, yqI{rEIBa.s, sro [pl46op npeAycil{arprlBaer fiorfneucarlrrrc cr{rHaJra 6r,
Ba o6qyrc flpr(ocrr,, BJrr4.sr{r4e Srroxryaqufi apHocru, HaBaJrocb 6rt, go;n;rino
orcyrcrBoBarb (cNr. Hr4?r{e) . 0{Sexr, Horopr,rit N,rr{ Hr4HaH He Hor-rrpoJrr[pyeNr,-
3TO I{SMeHerrLre nOJIflpI{3aI{rrLr OTparrier{Horo or l{eJlocTaT}rr,rx SepHa.II cBeTa.Ifo,
IIocItoJIblty B c[er(r]lorpaSe aHailIIBr.rpyercrr rleJrr{r{oM Jrr,rHefiHo rroJrflprrBoBaH-
Hbrfi cBer (nocne HpI{craJIJra I(DP u rroJrflporrAa), BJrr{.Er{rre r,raMenaroqeficn r,o-
Jr-EpI{3arl}r[ 6y4et raHilie BbIpailiarr,cfl HaH MeAJreHHoe r{BMe}reHr.re .spHocrr.r.
Monrrlo 6r,r:ro 6rr r{cnarb rrpr,rrrr{}r,r arfrfeHra B BoBAeficrBr{r.r rel{fieparypr,r [o-
MerqeHr4fl Ha r{prlcraJrn KDP, oAHaHo g.na o6rrunoro Ar,rarrasor-ra reMneparyp
(or t0 go 20'C) lrauenerure pa,rrocrr,r xoAa .nyuefi B npr{craJrJre KDp upe-
He6pex{uMo }IaJIo (cN{. t25l). To ?rie ca},roe },rorriHo cKaaarb rr o r,rexanr,rarecxlrx
Harrpfl)I{er{I4Ex Ha I{pl.rcTaJrJre, r{ To}Iy Ete He BI4IHO rpl4rrr,rH, rro r{orop]rlM oHtr
AOJIIT{HbI rroHaSrJBaTb I{SMeHeIrIre B .TeqeHI4e [Hfl .

Bc.axoro poAa cABI{rr,r raao6pa;neulra Cornqa, paccr,rorpeurrr,re Bbrrrre, }{o-
ryr 6rrrs upuvlruofi a$diexra, o[Hano 6r,rno nonaaauo, rrro or.rr{ He 6otee l''
(1,5 u/c) r{ cBflBa}rbr c orulr6nar,rlr cJreAfltrIefi crrcrex,rbr (Hporre roro, Ha Hux He
pealrTpyeT reJrJrypr.rqecxaa nuur.r.a).

Moniuo Tar([ie npeAcTaBr4Tr, ce6e, rrro ca],rr,r HoHTypr;I lunwft x,Ier.rflroTcfl rrp11
lro[yJrflrlr,rr4 1'7lUu, raH Hafi nprr pasHbrx $aaax pa6oraroT pa3]rr,re aracrr{ pe-
IrreTHr.r. llpar4a rrocnoJrbKy ocBerqeHr{e pemerHr{ rrpr4 cN,rel{e saa coxpanaer
cr4MMerpr.rro (xpyr u xpyronofi IIo.Ec c re],r ?fie qeurpoM), ro caN{a N{oAyJrflr{rr.rr
EABA JII4 N,IO}HET BbIBBATI, CI{rHAJI, TAK IiAK AC}II,IN,IETPI4fI NPOSUTTN II.[U EIO CABI{T
Bp.s[ Jrr,r N'roryr BosHr{r{rryrb rrpr,r IIepexoAe or oArrofi saarr x 4pyrofi. Bce nie
soaMontr.Irrfi a{Sexr rrBMeHeIrI4fl l{olrrypoB npr{ rraMeueulrlr Saiu neo6xo4lrr,ro
6r,r.no uayuurb, 3To cAeJrauo tryreM Barrrrcr{ noHrypoB npr{ Ar.rcxpeTuofi MoAy-
Jrfir\'rfi, HorAa KoHTyp- r{oH{I{o c[epBa ]recHoJrElto paB Barrr{catt npu Saae
*'ln?u, a BareM npv --Lln)". Brrna nrr6pa,a y'Ha_s ,d6l.rrgrprBa,rra.fl reJrJry-
pr4qecHa.s ilrr]F.utr X6877,6 Or, uprlueu troMr{Mo {oroa,texrpr.r.recxofi Barrr{cr.r B
S_a.ae,_xorga orxpbrrBecb Ar{cn (L + C), u r Sase, Hor[a orxpum torr,xo xpaft
(L),6rrn Barrrrcag rar()fie HoHryp or oIuofi qeurparruofi cacru Ar{cxa (n (iaae
L + C Ha HpaeByro BoHy craBrrJracb Henpoapavraa 4lraSparua); aauucrge-
JIAJIACb trO KAHAJIY PETI,ICTPAII}1II flPITOCTI,{ B ,SAPE JII{HI{II. VCPEAUEUUbIE I(OiI-
Typr-r AJrfl 3Tr{x rpex cJryqaeB trpr,rBeAeHbr Ha pr{c. 7. Aua,nua IIoHa3trrBaeT, qro
rny6uua rrr:r.ytu upu rfaae L 6orsrue, qeM fipu Saae L f C, ua 0,Bo/o, a rroJr-
Hafl noJryur{pr.rHa 6ottme sa -4o/o . fitn oAuoft roJrbr(o r{eHrpaJrbHofi aourr c
rry6Tua ilvfirtu N{erlbrrre, uenr r.ny6uua npra L, sa 1o/0, a ,onyrurpr,rHa MeHbrne
ua l,2o7s. Tannu o6pasou, s rro6ou cryuae Holrryp lrtrttllrlreMeuqerc.fl ne 6oree
rreM Ha 7o/o ro r.rry6zne r.r ue 6oree 4% no [rupr4rre, r. e. nprr MoAyJr.Erlrrrr [paK-
TlrqecHr,I coxpallfieTcfi Her4SMerrur,rnr. Hr.rxaxrrx oqyTr{il,Iblx trprrBrlanoB rrogBJre-
Err.s_acr4r{Merpr{rr npr{ r,rsMeHeHrrr,r saarr or L H L f C raxrxe ue o6uapyrneuo.

Peruarorqr,rlt AJIfl BrLEcl{eurlfl rrporrcxo}I{AeHI{.a 6oilrtuoro, trorrru rrocTo.flIr-
IIOrO CrrrHaJIa CHopocTr4, perr4cTpl,rpyer.roro AJr.a corllequofi ra ren,rypuuecrofi
nuunft, or(aBaJrocb usyqeHtte rroBeAeFrr,rfl arrax ;rr.rr-rr,rfi [ptr [trcHperrroft lrogy.rra-
quu -l-1/n1,, -'lnL. I4rterruo, or(aaaJlocrr, qro ilpu {ase L, r. e. fI/nfu (ua"pa-
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paa6a,ranca $oroyrruoxrr.lrerei:r na IaBrfepeul{e cxopocru (clr'

Puc. 13. Cserosne xapa(reprrcrr,rxu (aanucuuocrL auoAr.{olo r:ona 1 or cBeroBoro rloroxa
(D (n e4unuqari 2,5.10:0 ru)^gayx Myrrrr'rrqerorlunx ODV 9558 B, troryqeuur're uplt pq6o-
qcu anoAuolr rrarpfi?r{eHr.rrl 12008 (I - gttx @0y Ni 22433, II - AJrE (DAy Ni 23452)

(53 )

?r{eHrre IIa KDP !2,4rtB), o6e nvr:g.wr cABr{ralorc-E B oAHy rr ry }I(e cropoEy,
a trpr L * C, r. e. 

-Lln)u 
(-2,4 HB), our cABlrlryrbr B rrportrBorroJloxtuyro cro-

poHy, ftar( 3ro tror(asErBaror perl{crparopbl troBopora AoIrJIepoBcnoro HoMtreE-
caropa. I-Ianplr,r.rep, B ar(creprlMeHre tl.II t9B0 r. troJlEa.a aMUItrryAa cABura
corHeqHofi rrvrrmtt oxaaaJlacb paBuofi 1,8 urrt ua ITCII-4 (l-fi xaual), a AJrfl
rerrypfiqecHoft rr4Hrn 10,6 Mu (2-ft rara.t). V'Il,Irrrsas ranra6ponry trepBoro
(t nu : 33 u/c) r{ Broporo (t rrnt : 18 u/c), troryqaeM AJIfl nepBoro HalraJra
crrrHaJr cnopocrrr 59 u/c rt !.Irrr Broporo l9l vlc. Tanr.re BrraseuffE rrepe[Ho
Ea6rroAarorc.a B BI{Ae trepMarer{rHoro, oqel{E, }'reAJreHHo }Ierr-Eroqeroc.fl cl'rrualra
rrp[ 3atrr{crr cHopocreft (gnx coflul{a, HaH IrpaBI{JIo,3atrI{cb BeAeTc.tr Ea t-M
KarraJre). Xor.s na ueperrft BBTJTEI r(a]r{ercf rlapaAoncaJrbubrM rroflBJreHlle
cr{rHaJIa cnopocTr{ rra reJrJryp[arecnofi JrflHu[, ero trpoucxo]fiAelrl{e onaBErBaeTc,E

BtrO.[He ecTecTBerrrrbrM r{ cBfrSaHo c paS6aJraHcoNI trapbl {oroylfiroxrtrrelreil.
MarHr4rorparba.

Paccnorpuu aror a{&exr tro[po6uee. flpuueu, qro HoHryp ctrerrpaJrE,Hoft
JrrrHr{u trpeAcraBJrfercfl rpeyroJrt,Errr(oM (puc. 72), y noroporo IroJIyIurrpI{Ha
paBua 0,306 A (corracuo pr.c. 7); l,o - qeutp lrtnvttrl Br,Ixo[Hbre qeJrr{ Mar-
rrro"pa6a 51 u S, pactroJrox{eubr Ira paccro.auru (I, - }"r)12:0,128A (Ho-
Topoe coorBercrByer yrlacrny rrp.EMoJrrrtrefiuoft aanracl{Mocrl4 ,I (I) pealrnoro
xonrypa); ocrarorrHa.s rrllrer{crrBuocrb B rlel{rpe 1 (l,o) 1 rr(Io) : 0,18. Itpy-
rr{Brra Kllbrra paBrra iLryld,t': (t-0,18)/0,306 :2,68 A-r. Teuepb cABriIIreNI

KourypHa BeJIr{qr{Hy A},, ue IrBMeH.E.fl ero {opltrr (nanroua nprr,tren), u:uaft'
AeI[ OT]rOCrrTeJrbHOe rrBMe]IeHLre l{HrerrclrBHocrll B IqeJIrI sr (ua paccTo.EHI'II{
I, - fto or qeurpa) trprr rar(oM cABrrre. ,{na uecgrrarryroro I4 cgBl{Hyroro r(ou-
TypoB 6ygen rrMerr, coorBeTcrBerrHo BbrpalHeEI{.rI

[t":r(ro) + *rr,-ro),
. 0Iotx: I (Io) * ;# (r, - l.o - ii),

orr(yAa
A1l" t 

^- 
t,

-:: ff:-4'48L)"'
flpuuerr, uro 1i aa 1o/o 6o,irrure 11(r. e. tlltt":1,01), ror4a Al, : 0,002 A,

r4 coorBercrByroqaE sroMy cABr4ry I{ paSIuqurc I{IITeI{cI4BIrOCrefi CHOpOCrr,

cocraBJrrer 420 ulc An.s X51.24 A. Ho IrBMerreHI{e fl.a Lyo o3Haqaer rrapyue-
sr,re 6atasca troror(oB cBera rra rforoylruomr{rerlrlx trpaBoro I{ JreBoro npblJra B

2o/o . Taxrnu o6pasonr, HapyueHrre 6a,nanca Boero Ha t % panuocl{Jrbl{o oABII-
rv JrHHI{I{ ua -60 u/c.
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Paccltotprau rerrepL, xaxoii tpartruuecxufi paa6a;rranc r,rbr Mo]r{eM o}r{r{Aarb
4.nx pa6oraron{r4x y nac ODV. Ha plrc. 13 grs nprlMepa trpe[craBJreHbr cBeroBbre
xapar(reprdcrrrr(rr napEI MyJrbrr.rtr{eJroarur,rx @3V upu o6nrsnoM pa6oueu Harrp.rr-
?r(eHlrrt 1200 B; trrerr(ar,rr{ Ha ocr,r X upegcrasJrer]},r rpaur,rqbr, B Koropbrx r{B}re-
rrflerc.fi .Epr(ocTr,: A - npw o6H.rHofi xanu6ponxe, T. 0. flpu Hail[rrr.fil xanu6-
ponouuofi HacaAHr{ (uorapouq +rln?u), nepexpbrBaroqeft Bcro qeJrr, rr perxerxy,
a B - [pr{ HopMarsnofi pa6ote (6ea xanra6ponovnoft Haca[Hrr, c r{cnoJrr,Bo-
BaHr{eM roJrbr(o (p, * }'14); coortercrByroqee r4sMeHeHIre cBera B 3 paaa.
flpulrelr Ba eAr,rHr.rqy uo ocr{ l' seru.ruHy 10-a lrA, rorga ctseroBr,re xapaH-
Tepr{cTr{Rr{ Bbrp aE{ aro rc,fl yp a Br{errr4,trMr{

At:47r * 4; Hr.ririHfl.fl upauaa (1),

Uz:60r; Bepxn.rr.fl npauaa (11). (54)

. Ilog6op^ou noa$dr.rqr.reura ycrrJrer{r.r.fl rrbr yN,re}rbmaeM auognrrii ron rllrr
A(r:O,42) c Uz Eo Ur, r. e. B orHorueHur,r Arly2:0,91r. flocne aroli <no4-
roHItI4)) fioilyllaeM ABe xapaHrep[crur{Ir: I - 6ea Ir3r'reHeHr{f r{ B}recro I I aasuctt-
tr{ocrb A;:99.0,94r: 56,4r. ,(;nn ocneqeHHocrr{ B (*:1,27) uonyuaen
rorAa yl :63,7 il yL:71,6, orxyga r{Br{eHe}rrre (ai - A)lAr=.0,12, r. e.
paa6a,nanc cocraBJr.Eer -12% rpr.r 14B\reHer.rr{rr rrpr(ocrlr n 3 paaa. Auanorlrs-
Ho [J].EI r{ctroJrbByeNlofi upn Harxrrx r,rBr,repeHr.rax cHopocrr4 rrapbr cypbMflHo-
r{e3r4eBbrx OEV (ue Eor{a3aHbr Ha pr{c. 13) no.rryuaelr paa6aran c2,7 o/o- gln ,oro
)r{e r4BMeHeHI,Ifl flpnocTl,I n 3 paaa.

TaH xan upr{ Molyrrnqr,u,r Saan -lrlr}u= 
-rln}" (L= t- f C) noaunxaer

r{SMeHeHr{e .Epr(ocTr4 n 1,3 paaa, To coorBeTcrnyrorqlrfi gToMy r4sMerreHr{ro pa3-
6auauc, Haft JrerHo pacctrr{rarr,, 6yget cocraBJrflrb 3,7o/o gilfl IIapr;r MyJrbrr.r-
q,eroqHr,rx O3V lr L,0o/o giln napbr cypbM.sHo-r{e3r,reBHx @3V (A,n" ua6.nroge-
nufi Co.rnqa na l-u Haua;ne). 3ro axsr.rsaJreHrrro corJracuo cHaBaHHoMy Bbrrxe
cApIry ilLr:r.ttu 60 u/c.3,7 : 222 mlc (xauan 2) ans Myrrr,rr.rrqeJro.rnoft uaprr
lr 60 lt/c [JLtr cypr]M.aHo-IleBIleBor? uaprr (xanalr 1). Srlr Berr4qr4Hbr orreH5 6rga-
xII n o6rrsuo r{Br,repfieNroMy crrrHaJry, r4 or]r{cauur,rii e{{eHr, Tarur}r o6paaolr,
r{eJlr{r(oM o61b.qcu.fler rroflBJreHrre 6ottmoro, trosru crar{r4oHaprroro (ue4neuno
MeuflrotrIerocfl co BpeMeuenr) curuaJra cxopocru. Ha6nroAaeMbre orr(JrorreHr,r.E
B ry r{ Apyryrc crolloHy Ha Berusr4uy -]_50 u/c (giln KaHaJra 1) r.r or -200 ao
*_5-0 u/c (xauana 2) nuolue BoaMolr{Hhr no trpr4rrr4fie uero.{flofi 6a;rarlcuponmr,r
@3V n Harrare pa6oru (c uacagxofi p + tl4i 4,ra xaru6ponxu), ,,oropu, e,,-
BI,rcI{T, rloMrrMo EJreKTpoHrrr(I,r, Tar(}Ite oT ToquocTr{ ycTaHoBnlr ua Sorotretpe
yrlacTlta ciler(rpa, cro6ognoro or ctrer(TpaJrnur,rx lr.rHr,rft (Aarxe oqeHb uelHur).

SSSexr paa6a.nauca o6racuaer, oqeBr44uo, na6nrogaelrufi, HaH trpaBr{Jro,
ueAneunrrfi Apefis cr,rrnaJra yTpoM r{ BeqepoM, r(otAa flpnocrb cotuqa cr.rJrr,rro.
N,reH.flerc,rr c BeHr{THbrM paccro.rrHlreru (n 1,5-2 paaa), a rar(He orr(JroHeHrrrr
orAeJrbHblx yqacTKoB Batrr4cr4 or paBHOMepHOrO nperreuuSro xoAa r43-Ba o6ras-
HocTIr LrJIr4 [pyrrlx r,ranreuenrafi flpxocTr.{. floerolry oco6euno Ba}riubrM trplr rrB-
Mepeurr.Ex cr(opocTr{ .EBJr.Eerc,E r(ouTpoJrr, trpoBpaqHocur a.ruocSepnr, xoropr,rfi
peaJlr{3yerc.tr c rroMorqr,rc HalraJra cpeguefi flpKocrr{ Mar}rr.rrorpasa uila peu{cT--
paquefi .rrpr(ocrr.r B flApe cuenrpaJrbuofi. ttu:utru. Cregyer or6raparr, Batrr{clr,
BIroJrHe cno6ogurre or none6anr,rfi aprocrra, rroMrr.E, .r1ro xore6aul[fl -fipxocrr{

-3% uoryr Aarr, uoixur,rft crrrHaJr -l vlc [r.[ coilflequoft nr,rnun.
Auanorlr.rurrft o{{exr pas6alauca r4Meer Mecro r{ Arfl [arquxon {ororu-

Aa. Ecnu BBecrr[ B rryqon cBera, crpoarqrafi ueo6paxienue Connqa, rrefrrpuru-
uufi Sunsrp, trouroqaroqlrft 50% cnera, ro raao6parxeur,re Ha Sorourge clre-
q,aeTc.E ua 1,5 MM, qro cocraBJr.Eer -74", r4Jrrr cABrrr uao6paxreulra Coruqa na
pellrerHe (ornocnrensno r.rao6paxrenr4fi lracaAHr (pr * 'lnL), Br,rBbrBaroqr{ft cnre-
qelllle Au1 : 1,5 (n/c).1,4:21vlc (cu. (50)). Iloerouy neo6xoqnuo oco6o.
TrqareJrbrro or6uparr, Batrtr{crr, cno6ogrure oT o6ra.ruoc,tu \riltt neoquopognofi
lpoBpaqHocTr.r, uoMHfl, qro HeoAuopoArrocTb trpoBpaqHocTr{ yme sa 4o/o w,t-
SbIBaeT cABr4r -1" , rtJrtt 1,5 *rlc.

B saxilrosenr,re npr{Be[eu uan6olee Ba]r{Hoe cBrdAeTeJrbcTBo Toro, rrro B Ha-
IrreM EItcfleprlMerlTe perrrcTprrpyrorc.s xone6aur.rfl cnopocTrr rrMeHHo coJrueq--
Horo rrpor[cxoxueHr{.fi. Or.ro ocuouauo Ha r.raMepeurr.Ex cr{opocrr{ B TerJrypr{qe-
cnofi "nnrlr.rra, r(oropbre BeAyrcE Har,rr,r crdcTeMarr{arecr(r4 c 1974 t.
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Pnc. 14, Cuenrp ilIom\Hocrl{ c111.1IaJIa c1opo_c{r B rerilypuqecnoii luuuu 02 16879 A (a) (yc-
peAEerro 68 cneirrpoa, 1.976_1,979 rr., 355 s_Ha6JrIoAerrI:i) rr cpegunft ctreKrp Morrl,qocll
ctrrEarra c6opocrr4 s corEesuoil rrr.runrr'Fel ?,5124 A (6) (yipenneuo 266 crenrpoB' 1974-
1979 rr., 1510 .r Ha6rroAcut{ii)

Irpaouxn Earor aaBr.rcr{trocrb rorapilSMa r\lorrlHocrr{ (lg ly) or qacrorbl. BepruriaflbHbrNfi qeprotlts-aNll'I 1io'

HaaaHrr 95 %-HbIc EoBepi'ITcJtbI{bIe III'IrepBaJIbI

IIoc1onrny arrd Ha6Jlroqerrr4.E coBeplreur{o aEarorl{qnlr raHoBbrM B coilHes-
goft ilIIHr4p1 (onu ne4yrcfl o[IIoBpeMeHIIo c coflHequofi lt\trfiefr rra u[eHruqHoNl
2-lr Hauate), ro cuexrp Moq,Hocrrr Hore6aulrft B reJlrypuqecxofi Jrl4rrrrllt Aaer
Eat[ trpeACTaBJIeI{I{e o BCex BoBNTO}ItHbIx omfi6rax fial( aTMOCOep}IOro' TaK I{

urrcrpyMeuraJlblloro xapanrepa (Hporue oilu6on IIIALIpoBaEII.E, I(oropLIe paC-

,cMorpeEbr B $ 5).
Cuauana, B 7974-7975 rr., ranue r(orrrpoJrbrrbre Batrr4ctr BeJIucb rlo JrI{HtrI{

H2O 15901,5 A, oguaHo, IIocI(oJIbI(y I{3-3a ItoJIe6aHl4ft KollqetrrpaIII]I Bo-A-fl Io-
Ito napa ee KoHTyp rrcrrbrTr,rBaeT SaMerHble r{3Meuelrl,rfl B Teqenrle AIIfl, B 1976 r.
Mbr 11;pe[ru 11a 6oree crrJrr,Eyro r4 cra6rlJlbnylo JTI4HI{ro arMoc$epHoro r{rltcJlo-

poua 1,6879 A (c ucnotr,soBaH;eM O3y, qyB0rBr{reJrbE},rx R HpacHoft _o6lacru
to"r.rpu). Cnrlrat B DTofi JII{HI4I{ rrol(aabrBaeT B Terleutre AEE trJIaBIlr,Ifi apefi{
(o ero trprrpoAe cM. Bbrrlre) -30-100 M/c aa 4-B't; o]{ ycrpalrflercfl' HaR I{

fr.u Conner*rofi il14H11LI, c troMolqblo troA6opa uapa6onrr MeroAoM HaIIMeIIbItrux

*"u4purou. Ocrar:xu o6napyxtunarot Snrcrryalllll4 c aMtrJll'Iry[ofi Hecnolrbro
r*r/c II xapar(repHbrMl{ BpeMeIraMI{ ,-30-120 rtun.

,[ra aauuc, Hrr*4o"O Afl;r Bbrrrr{cJrflJracb aBro1oppeJlflqllog}Iafl {ynnqux
(c fnunoft treperraJrol*er{r{E 0,667), aare}{ c tro^{oq,bro Sypre-upeo6paaonaulln
11 Co CTJIaHIIBaIOqI{M 9I(EOII Tr,rOHn CrpolIJICfl CIIeI(Tp ]IOqHOCTII. Peaylr:rat
y"prq"a*rr68raHraxctrer(rpoB,rroJryareHr{brxtroAaIIELIMt9T6-1979rr.
(r'"ioo*" 355 .r Ea6rrogegr4ils reqeHr4eGB gnefr),tror(a3agHaplltc. 14,a. eror

oa
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CPEAHI,Ift^ATMOC{EPHbIfi CIIEI(TP IIOHABbIBAET sHAqUMbIE IIIIHI{ MOqHOCTI{ B PAftO-se 14 u 28^ v Hafi6oilee uoqunfi, uupoxuft truH onoJro 1g7-'1uptrM"plo o,
90 go 130-); BaBaJr ctrer(rpa B cropoHy Hr{BKrrx qacror o66sc'.aer& {u.rrrrpa-quefi qaHHrrx (ucrrroueHr.reM MeAJrenuux gpefi{oB cr{rHaJra ooapagaruo* oupu-
6onsr). orcyrcrnne Ha DroM ctrerrpe trrr*a Moq*ocrr{ B pafione roo* a vraro"pesynBraroB rrcoJreAoBauuft n $ 5 u 6, momuo cqr{Tarb oAHr{M Ua nau6o.nee Barr{_
Ebrx apryrreHroB B tr94lay cornesHoft trprrpoAbr Ho;re6anuft c*opocrr,r c tre-
pI'roAoM. -160* [18, 20], u6-o s_cremrpe Moqgocrr.r Ailff corgeqnoft rusru(pnc, 74,6, cw, raK)fie ngc^. B n [2]) nraxcr{MaJrbrra.fl N,rorquocrr, nouqeurprrpy_
ercrr r(an paa r pafioue 160-.

7. SaxmoqeHue r{ BbrBo[br

I' Ilpe4nonrennrtfi ,Iero[ 4u{{epenqr4aJrr,Horo rr,Mepe,r.fl rro6ansnnx
xone6arurfi Co;rnqa tro pasEocrr4 ilyqeBErx cxopocreft qenrparuuoft lr Hpaenofi
30H CorlleSrroro Ar{cHa o6ra4aer 60rrmr,rura [per4MyqecTBaMr4 trO CpaBrreEuroc MeroAaMr/r a6conrorurrx r,rsMeperrr{ft cxopocreft (nanplluep, MeroAoM peso-
uancuofi cfiel(TpocHoulrra) u rroBBoJIfleT r{BMepflTb grr{ paarrocrra cxopocrefi c
rorruocrrro Ro t0,2 u/c.

2. Mero4 Moi{r,o 6rrno ycueurHo peaJrr4goBarb rra Molepur{BrrposaugoM Ea-
trreHHoM corHe.IHoM TeJreCHOtre, xoroprrft, 6larogapx 60lruouy pasMepy 3ep_
KaJr, Aaer rxr4poRr{e u-apaJrJleJrbHr,re uyql(u or Bcex roqen colnqa. flplrne4euo
otrr,rcaEr{e onrr,rsecxoft cxeMr,r rr cxeMbr rr{Ar{poBaHrrfl Sroro ECT (clr. plrc. 3u 5).

3. Bc.sxag orura6Ha cJrexterrrrfi aa co;ruqeu [pr{ c[Brrrax -\" BBIBbrBaer
ouflr6xy raanrepnelroft ryuerofi cHopocTr4 -t,b n/c. CpeAnaa cnyuaftuaa
peaJrr,Ha.rr orura6Ha rr4Ar.rpoBaHr{r {0",15. Cucrelrarra.recrie pea,runrre ourr,r6-
Hr,r r{Meror xapaHrep rrepNraHerrrHoro gpefi{a crrrHaJra tyuenoft cKopocrr{
c alrurr.rryAaMrlr, [ocrr{rarc-ql.rM]r 100 u/c (ua xanane 1 uaruurorpa{a) u250vlc
(ua nanane 2 lrarurarorpa{a). Srra nerusurrbr r{BMerr.Erorcs rrJraBrro tr Me[JreH]ro
Ba Bce BpeMr{ ua6nro4erurft (n cpe4ueu 5-6 q, r{rrorga 4o 10 u).

4. vraeaugrre n $ 5, 6 cracrelrarr4secxue omra6xlr sourrxuro, B ocrroBuoM
u3-3a Heroql{ocTr{ trepBoHaqailr,uoft ycrarorxr uao6pa}r(eHr{fl Connqa B cleHT-
porpaSe r{ BcJreAcrBlre_paa6araEca J(Byx {oroyunorxurenefi. lrarurarorpa{a
u Aarqr4KoB sorornAa. B ctyuae pas6atanca (DaV Mailrurorpa$a curu ,oay-
JLETIT{E..flpKocru (upu }roAyJrr^r{r4r{ {-asrr 3F1/n},) ra 30% *o*L. BBrBBarb yr(a-
sanunft n $ 6 paa6aranc (100 n 250ulc ua mauanax L n 2 coorsercrneuuo).B cny-_vae paa6a.nanctr Aarq,noB {otoru4a 4u${epenqr{aJrr,Hoe 1prr"o" ""E- n w-xpaax qnc^a) rrgMeHerrue apHocrlr ua tb%'nu,brBaer nomurrfi cABr{r
Jtu]Jriu -4 wlc.

!. Areft{ atux orulr6ox o6ycnonJrerr B BHarrr,rrefirruofi lrepe uail,erueH,ueJtL
paa6arauca droroyuno;rumeueft Marrrrrrorpa{a u paa6aJrauca gar.ruxon {o-Torr,r[a co BpeMerrelr. cxopocrr 4pefisa upr{ sroM otrpe[eJr.Eerc.E B OCr{OBHOM
6rrcrpotoft trSMeIreHrr.E flpnocrr{ co BpeMerreM r{ c Berrr{TrrbrM paccTo.Er{r{elr Cornqa,a rar{H{e Mo}r{er qacrusHo 3aBr.lcerr, or xoAa reMtreparypu, gu{{epeEr{r4aJrb-
rroro fEyrrr.s. 3ru a{{eHrrr rpyAHo orAeJrr{rr, or a$6exra paa6ananca, xor.E
sKCIIepr4MeEr c KrlEer,rarorpa{uponanuelr troJrorrreurr.ft rryJreBoro tropflAr(a
B ctrenrporpa{e cxopee cBr{AereJrr.cTByeT o roM, qro oHrd MaJrbr.

6. Bce I4ucrpyl\{enraJrbusre gpeftsbr o6ragaron 6o;rsmoft cretreEbro crarlr4o-
HapHocTr{: oHr{ He troKaBLIBalor Slrcxryaqtrir. vnu nepuoArlquocreft c aMrrJrr{Ty-
Aalrr{, npeBocxoAflq,r{Nrr,r B cpeAHeM (aa Muoro sacos Ila6flroAeuufi) 0,15 vlc.

7. Taxrae a{{ex*r, rax 4peft{rr DJre*rpocxe,r,r (racxnro.ra" @ay , 4oro-garunxra), BJrr.rfHrrfl troJr,trpr{Sarluounoft orrrr{nr{, r.rucTpyMerrra:rruofi oorrpr-
3ar{ur(, BoSMo}r{rrrrre r{BMe}leHrr.E r(oErypoB ilulF,uir. trpr{ MoAyJr fi\u]Jrl es{exru
pe$paxqlru, a:rMoc{epnoft 

^ucnepculr'(u 
ee xo.rre6auuft), ," ,"pu.r, Har( ro-

r(aBaHo 3Aecb, cr(oJrbr(o-Hr,r6ygs cepseanofi po;rn (ue troryr rarb ctrcrer,raruqec-
xnx nore6aunfi nrrme 0,5 nc/c). 3{{exr rraMerreur{.g rrpoapaqtrocryr no Ardcnytr3-3a paSJrr{s[.E BeEUTH],rX paCCTO.Enraft ua Hpa,Ex Mo}I(eT trrparr, poJrF,, o[HaHO
EaMII B [24] noxaeaEo, qro oH I{rrxaxoro orrrolreur{fl r( trepuo[r4sgocT-ENr c aMtr-
aury4oft -7 wlc rre rrMeer.

2 trfsa. Itpunacnofi o6cepaaropr,ru, r. L XV J,)



8. Xots 6rrrn rrpranxrbl Bce Mepr,r AiIfl nog6opa @9V c 6nusnrll{u cBero:

BbIMI{ XapaRTeprrcrr{RaMl4, troJrlrocTblo ycTpaEr{T}, BJII{.EElle fix pas6a;ranca

EeJIbBfi. tr{crnroqesue aroro HeAocrarr(a tryreM IrpIrMeEeHI4x naaruurorpaSa

;;A;; oay ,or*ox,ro (c rroMoqbro ,Io^yrr.flqlrr (crr'ee - Rpac,oe> Hp'ro)'
EO OHO BBOAtrr Apyrrre rreAocrarr(rd: uecra6urbHocTb MoAyJIflIIUII, HaJIIIqI4e

lnesnfr. gp. Hpone roro, flptr EroM Bce paBuo ocraHyrc'fl Apyrue' xorr tr Me-

Hee ar(Tr{BHr,re, oTMeqeHIIbIe BbIItre ugroqgu1u 4pefi{a. O6 llx Hail1rqul4 cB1IAe-

reJrBC-TBylor IIecIIHxpOHIIsllpoBaHHbIe C nJIaBHbIu ubueuenraeM.EpItOCrI{ Conuqa

(c aesurugu paccrorruem) gpefi{bl cI4rHaJIa (mporrre caMblx paHHI{x 14 troBA-

;;;;;;; prOorur), a rar(Ere sa6ircuaeubre pa3iluqlr.n lvrelr{Ay gpeft{arrru ra-
EaJIoB !, vt 2.

CeMranetuuft Onrrr pa6otrr uomasaJl' OAIIaH6' IITO BCe yI{aBaHEBIe EeIOCTaT-

r(E - MeAJre,rrbre lpafit* - ,,e trMeroT cepbe,Hore BEaseHI,Ifl: nrasublfi Apefi{
B TeqeHrIe Ha)fiAOrO AIIE yctreilIlo ycTpaEfleTcfl aEaJII4T[IIeCHtr - IIyTeM IIO[-

6opa uapa6Oy1rsecroft BaBIICI{M6CrI{ MeroAOM IIaIIMeEbInux HBa11paroR.' Cuerrprr
MoqEocrr.{ AJrfi reJrJrypuuecxoft r4 coilHeqHoft ttustft (crrt. puc. t4) uorasu-
BarOTT qTo, 11eCMOTp.f, IIa HaJII4que gpeft{Or, MeToA IIOBBOJLflST BLIflBJI'ET5 1laIIx

Soue'ueplloglruecxue, c [epuogaMl{ .rof)a3[o 6olrrue BpeMeHIlI EaI(oIIJIeHI{fl
(t-5*;,"6rronryaqu7, B qacrHocru 160--rore6aulls ctrr*aJla c1opocru AJLE

iooren;ort j1ylfliu. norc" orux fr;rrorryaquft .EBJIflerc.E oclroBHoft aaAauefi ric-

CJreloBagIIfi, 11oApo6gble peByJIbTarbI I(oroporo 6y4yt IrIsJIo]fieHbl B AaJIr'-

EefirueM.----Pa*oratpyRIIII.E lr pa6ora BCex aJIel(rpoIIHbIx.CxeM uarnurorpa{a ra {oro-

"rnu,-^ 
ru*i"" vgH vt-oooo 6una o6ecueqega 6raro4ap.a H. C. Hr1ryrlr{11y'

JI. B. ,(rgxoscroMy r{ JI._A. Ipauuqxoft, noropr,rrvr aBropbl Bblpaffialor IJIy-
6onyro'trpr{srrareJrbsocrs. Pna yconeuurerrcrBoBarrl{\ 6:iI.x, yclleilrl{o peaJrl{Bo-

BaE ranE(e troE pyI(oBoAcrBoM A. B. Bpyuca lr JI. (D. Eenrno, ItorophlM aBro-
pEr ranffie trptrEocsr 6narogapuocrs. Auroprr_6naroAapurr aa o6pa6orny [ep-
ir.r.rr"rx Aanurrx E. I{. Jlulropeuxo r C. A. Bougaperxo'
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v,qH 523.746
H BOIIPOCY O HETIPEPbIBHOI 9MIICCI4I4 BCTIbITUEH

0. A. Eapauorcnrrit, A. H. f(osam

Llccaegyercx paclpeAeJlelrrle aMlrccr,rr{ B Ee[pepbrBrroM crrerrpe ra n xpr,rnr,rx rr,ruurt
K CaII t D2 Na I gna tpex 6o.rrr,trr.tx Bcrlrrlrrex. Ha6.nro4aenlre oco6ensocrrr-crre1TpaJrr,-
EOrO pac[peAeJreHrlfi IrHTeprlpeTl4pyroTcf , r,rcxo[A r.rB rrpeAcraBJrerrr{E o TerrJroBoM [cTOqEr.rKO
9MIIccElr. floftaaauo, qro l,rcroqlrl{H orrl4ccrrr4 Mo}fier HaxoAr4rrrcrr roJrr,Ro n ray6o1r.rx c.norx
anroc{epu - n {oroc$epe, Har,i4ero paclpeAeJrerrr.re re}meparypbr c orrrr.rqec1olt rny6rroft
AJL serr,rpex .sAep uefipepElnnoli ouraccr.rr.r. floryueuo, qro gtrrlrccr.rfl n 6a;rrueponc(or{ r(oE-
Tl4rryyMe, ra6rlogarruarcr u oguori I,IB BcrIbIIIreH, BbraBarra rorrltr4M c.noetr (Ato,5:0,03)
a {otoc$epe ua r,ny6r.rue rs,5 : 013. Temeparypa B arotrr crroe [ocrr,raer g600 K.

To rHE PRoBLEM oF coNTINUOus EMISSION oF FLARES, by E. A. Bara-
nousky and, A. N, Koual.- The distribution of the emission in the continuous spectrum
and in the K Ca II and D, Na I line wings is investigated for threelargeflares. The obser-
ved features oI the spectral distribution are interpreted in terms of the thermal source
of emission. It is received that the source of emission may be locatecl only in the deep
atmospheric layers-in the photosphere, The distribution of temperature on the optical
depth for four knots of continuous emission is derived. It is found that the emission in
the Balmer continuum, which is observed for one of the flares, is caused by a thin layer
(l"u,u : 0.03) in the photosphere at the optical depth to,5 : 0.8. The temperature iu
this layer reaches 8600 K.

I(aH I'Ignecruo, corHeslrbre BCtrbrrrrnrl ulrorAa corrpoBolr{AaroTc.E eMr,rccrreftB Br4Ar4MOft O6naCrr,r HetrpepbrBHoro crreKrpa. .{nr scurrmex Ha Ar{cr(e 3ra
sulrccrrfr r.rilreeT nlrA yaxoft rroJlocHr{,.trpoxoAflqeft qepeS Becr, cIIeHTp. Befluql,I_
rra HoHrpacra Aocrl{raer 3llaqeHl4ft l0-20o/0. tr{uorga Ha6rroAaercfl ycr{JreHr.re
H0Hrpacra troJrocHrr oMuccvvr B o6racru 6anrMeporcHoro CHaqHa 19646. rlo_
JIoH{eI{ue HeupepElBrroft aN'II.IccuIlt Mo]fieT He coBtraAarr, c troJroffierrrreM MaKcrI-
MaJII,HOTO CBeqeIIIltfl B JILIHr4.gX.

B uacroaqee BpeMfl Her o6qeupr{H,rofi reopr{u, o6rxcuaroqeft cBeseHr,re
BctrbrrleH B r(orrrr4HyyMe. P.fl[ aBropoB tt-3] [cxoArrJr]r rr3 rrpeAtroJro]r{eHrrfl,
qTO HEIIPEPbIBHOE CBEqEHUE BbISBAIIO HETEIIJIOBbIMI4 TPOqECCAMIT _ CITHXPO-
TpOHIrbrM I'IJII'I rOpMoSHbIM I{BryqeHr,reM peJrsrr{Br{cTcr(rrx SJIer(TpoEoB? [Br4]riy-
HIIXIT B cpeAe c MarHI4rIlbIr,r rIoJreM. Cor.nacno aJrrreprrarr4BEoft ros6e spernrrt4-61 or{r.Icclrfl BbrBBa}ra o6r,rsubrM retrJIoBbrM r,raryqeur,reM raBa, Harperoro
Ao 6oree Bbrcoxofr reMtreparypbr, qeM s cnonofinofi o6nacru. o "pr"r"oitroBrrrrreur,r.E reMneparypbr peqb 6yger rrArr,r AaJrbrrre.

..OcTaetc.a orKprrrrr,IM Ir Bonpoc o rny6une BaJreralrr.rfl LrcToqr-rlrxa r{eupepbrB-
Hofi aN{uccuu' B [6] pacc]rarpl{BaeTcfl BoBMo}nHocrb o6,r,scueuns HenpepbrB-
noft artucclrrd cBerrerrueu xponoc{eprrbrx cJroeB. B [4, 5] ucTorrHux aMr{ccr{rl
rrpeArroJraraercE lraxo[.Eqr{Mc.fi n soroc{epe.

Mrr..paccuorpr{M ery upo6neuy, lrcuonr,eya Ea6firoAe,fla ueupeprrnuofr
r,r flnuefisarofi aMr.rccr.r[ Tpex crrJlr,Hbrx Bcrr.rrrreH 6al;ra Z tr B.

Ha6mo4enua

Haur,r r,rccJreAyrorcrr [Ba BrrAa Helpepr,rnnoft aMrrccr{rl, rra6JrroAaer{oft soBctrbllrrKax: I - cyqectByrolql4e AoBoJrr,I.Io [pogoJr]r{r{reJrbuoe BpeM.E troJroc6rr
r:Tetrpepr,rBHofi 3MI{CCr.IlI (u. u. a.), Berr{ru{Ha r(oHTpacTa KOrOpbrx [ocrr4raer70Yrt^w.6o,,ee,.r.r II - aMr{ccr,r.E co c.ira6rrr,r Hor.rrpacroM B HetrpeprrBrroM ctre6r-pe (2% n o6racrra x3954 A), no [arorqaH BaMerFroe yBernrre,ue ocraros'oft
rrHTeHcrrBEocrrr B r(pbrJrr,.sx nuuufi I-I lr K Ca II.

..Heupepsrn,a.fl oMr{ccrrs I ruua ugyrreHa AJr.fl AByx Bcrrbrmex 6an;ra 3 lr oq_rroft Bcnbr,lxlr 6a.,r.,ra 2. Bce nco"uuH, 6"r.rrra uporo""r*r. c"a"rpo"pu*o[,
Botrrr.rrtreH troJryqerrbr trprr rroN{oqr{ ctreHrpofpa{a c arrreJre ua ECT-, scr_2.1. Bcur,rmHa 6arna 3 2G.IX tg63 r." (p':^0,97) n;;;;;" , 1gn 1"p.0*BeaAe Mocnoncnoe) I{ rrMeJra AoBoJrbHo trpoAoJl}nrrreJrbHyro HaqailbIIyrc craAl{ro.
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Puc. 1. tr4aueueuue ua6rro4eunoro xou-
Tpacra rr. E. o. c 4nuroii BoJIEbr Bo
Bcrrlrrrrfie 26.IX 1963 r. AJrfl paBrrr,rx
IvToMeETOB BpeMeEII

o - 10h0bm, 6- 10hl?m, e - 10h18m, a -l0h23m,5, o - 10h25m,b. ar - Beflu.ruHa ua-
6utouaofi suvrccvn B o6racru Bcrthrtrrltrr,
fH.c - uHTeHcurHocrr uenpeprrBHoro cneKT-
pa HeBosMyrrleHHoft o6flacrr4 arMocQepbl Ea
AaHrroM paccToflHrrr{ p oT rleHrpa [r4cHa

Z4

ZO

Pur.,2.Xo4rontpacra rI. E. o. c 4lruoft
BoJrEEr B o6flacru 6auutepoacfioro trpe-
IIeJra AJrE Bctrbrlnfiu 26.IX 1963 r',
10h23m,5/6

,/2 ,4r
r-

' t.c

,/o

t6// ,./8// 2,
4lzo 6rlo

B l0t,l4^ IIaqaracb B3pr,rBHafi {aaa ncnrrurHrl, It Bctrtrlnr(a AocrrrrJla MaHcI'IMy-

Ma trO Ho-ua6mogenusru oxono 10n18*,5, & no ctrel(rpolpaMllaNl sal46orrT'mefi

MoqrocrII BcuLIItrKa [ocrIIIJIa oI(oJIo 10h23* -{Qlt!$m. 
flepnrre cuel(rpolpaM-

Mbr [oilyqeHbr rra BCT B 10h02-. Br,r6paunue HaMI{ AJLrI I'{sysegurl crel(rpo-
rpaMMr,r orgoc-Erc.E r( MoMerrraM BpeMeHI{: 1) 10h05m; 2) 

^70n-74^-,5 
3). 

^1-0n1-6*,5;
4) tontz^;5) l0nt8m; G) 10h18-,5; 7) 10h19'; B) 10r'23',5 u 9) {0h25-,I:^ 

e' HeupepurHa.fl aMl{ccl{fl [oBoJII]I-Io flpHaE (ronrpact B o6rtacr1l [5000 A
oxoJro [56/o) 

^ 
tro noJro]r{eur{ro [par(Trrqecxu coBtraAaer c aNII'Icct{efi B JrI{HlLax

BoAopoAa, HoTopbre trMeroT trpor.Elr{eurrbre HpLIJrt,.E (aa ucxnro'relllleNf ]Io]4eHra

10h05-).
@o:rouerplrqecnarl o6pa6orxa cllexrporpaMM IIpoBoAI{JIacb }Ia perllcrpl{-

pyloqeM ulrxpo{oroMerp; MO-4. Ilolyueu xo[ Holrrpacra rI' ]I' a'c 
^r,ruoftBoJIHrI, a rar()He l{o}rryp;I JII4ELIft H lr K Ca II r D2 Na I s o6uacrr }IerpepblB-

Hoft EMLIcculI II B nenoauynleuuofi {orocsepe. MeroAuxa o6pa6orl{!I ra ?Iie'
qro rr B [7, B].

Xo4 HourpacTa u, H. 0. c AJrr4Hoft BoJrHr,r AJIfl paaubrx IIor{eHroB BpeL{eHIr

trpeAQraBJreH Ha pl4c. L v. 2' Itoutyprr .nlruufi K Ca II u D2 Na I grn arofi
,"or-ru Uao6paXreULI Ha pI{C.3,6".-3uauurenr,urrit paa6poC rorlex Ha pI{C. I
z 2lrorxe:r 6srrr, csgaaH c oIU{6r(aMr4 0oroMeTpr{I{, a rar(E{e, BoBNIoi'I{Ho' c oco-

6euuocr.suu cBeqegr{-fl HerrpepbrBHofi DMuccrarl, [aI{6oJIee trpo.flBJ].ElolrltrM.rtcfl

B yrragT1ax AJrr4rr BorIH, 1[e TpyAHo orr6patn IIJLTI I{sMepeHI'Ift MeCTa, He IIoABep-

,I{ EHEbI E B JI II-E HIIIO JII1LH\LfiI. II O TJI O U,EHI4fl .

,(la paaurrx MoMerrroB BpeMerltr xoA r(oHrpacTa c [JrI{HoI4 BOJIH},I HecKoJIt'-

HO paBI;.Ieu. 3ru paafllrqrafl MoIyT 6r,r:rl Cs.EeaHbl.I(aH C BpeIIe]I]I6IMI{ I{3NIe-

geHr{.EMr{, TaH rr o reM o6cro.flTeJrbcTBoM, qro Ha u,eJIb crler(rporpa{a flonaAairl{
paBHbre MecTa BCrIDrrrIxI{.

B lrouerrr, HorAa Bcrrrrrxxa AocTrrrara r.rau6orrrueft ntoulnoctl'r, Ha6flroAa-
eTC.E yCI{JIeHI{e HollTpacra H. 3. B o6JIaCr[ 6arr,ueponcnoro [peAeJIa (Cu.
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Pltc. 3. FI a 6lroAaei\{bre (np y;r xra r,r rrrrpr4-
xoBbre Jrr.rurrr{) u reoper:r.ruecxoe (rpe-
crl{Hrr - }roAeJrrr L) paclpeAeJrerr.rr
or{IICcI(rr B rreflpepbrBuou cuextpe (a)
rr B Jrr.rrtrr-rrx D, ra K (6) Mn Bcrrbrrrrnrr
26.IX 1963 r. (10h23m,5 r4 101'25m,5)
Cuoumrre r{prrBbrc - HeBoar{yr{eHHbre npo-
{ullr rlruurl. fa, lnes - rrHre}rcuBHocrrr He-
IrpepbrBlroro cIeHTpa coorBercrBeHHo B 06_
Jracrrr Bclbrrrrr{r{ u B r{eBoaMylrlenuort o6,nac-

dttt s,L

TI,I

Pnc, 4. To nre, qro Ha
Bcrrbrrrrnr{ lB.VIII 1959
o-14h05m,6_1{h19m
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Prc. 5. To }He, qro Ea pr,rc. 3, AJrfi Bcrrbrrrrnl.r lg.vIII 1g5g r. (14h05m), rroAe.rrr,2

prc. l1a, d). Taxoe yBerrlqeHrre r{rrreHor,rBHocrrr r.r. a. B o6nacrn 6anruepos-
cHOro [peAeJra Ha6JrroAaercg Hal{rl BrrepBr,re. Boree cfla6oe l,r 6oree ,or'o"oa
yBerl4qeHl4e I4HTeHCT{BHOCTIT C yMeHbmeEr{eM AJrrrHbr BoJrHbr, noropoe MOir{Ho
rrfrreprrperr4poBarT-__HaK 6ansueponcHuft cHaaroH, ua6nro4arr.r Nlaua40 upacr
[9] so Bcrrbrrxxe 7.vIII lg72 r. AJr.E ABr4]r{yu{eroc.E qr,rrfsyauoro {polrta n 6e-
Jror{ cBeTe. flo uatrrarlr [aH]IbrM, r{aH Br{Ar.ro prg prrc. f,^ogrrr.rrra HoHTpacTa
Iretrpepr-TB^Hofi aM[ccr4r.r yBerr{qrrBaerc_s [orrru n 2 paaa nprr IIepexoae or ]"3b00 A
H 1,36116- A. Hyxrno orMerr{rr,, rrro B Drofi Bcrrbrrrrxe cBerrrJrr4cb oareHb BbrcoKr.reruleEbr 6anrueponcHofi cepurl: Mo]r{rro orrpeAeJrr4Tb Jrr{}rurc I{,0, xora c ilrr1t11
H16 IIaIII{HaeTCfl [epeHaJIOH{e}II,Ie 3MI{CCI,IOHHrIx I{l]r,IJrBeB luttuit BOAOpOAa.
Srnnr o6r.ac,.aerc.E orcyrcrBr,re peBKoro ououoi.pou"L;;-;;;"u, pocr r{Hrerr-
CIIBIIOCTI{ II. 3. IIAqIIHAETC,E B 6O[EE ATUTTHOBOJIHOBOfi O6TACTI,I CNEI(TPA.

B 6onr,ruux Bcrrbrrrrnax rta [r{cxe o6],rsHo I{ru u.rru l{ru annxrorcrr Halr6oJree
BLIcoHrrMI4 6anr,lteponcxrrMrr Jrr{Hl{.trMrr, BruIrMr;IMI{ B cnexTpe, Cro.lrr, SI.IJIDH6e
cBeqeHrre J,,vE.vfi. BoAopoAa Bo BcrIbImRe 26.IX 1963 r. *or*io orHecrrd rracrrq-
r-Io Ba cser 6nlraocrlr^H.truw6y (p :0,g7). c 4pyroft cropoHhr, corracno [10]Bctrbrmxa 26.Ix a t0n{7m na6nro4a.nacr'n 6eronn 

"unr". 
.ru" nn* Bo BpeMfltroryqeHr4fl crrer(TporpaMM y Hac I{e [poBoAr4Jrocr, oAHOBpeMe]rHoro (rororpa-

{uponanra rIoJro}r{eHIr.E qeJrl{, Mbr He }[o]r{eM yTBep}r{AarB, qro r4ccJreAosaHHrrfi
HAMI,I Y3EJI BCtrbItrIHII COBtrAAAET C rrA6NrO4ANIT}IT{C,E S 6EflOI,r CBETE, HO IIO 3A-
PIICOBI(AM IIOJIO}fiE}III'I I{EJII{ OT]-IOCIITEJIbHO tr,ITEH MbI N,IOiHEI{ 3AI(JIIOqI4TI,, qTO
aTo BecLMa Bepo.ETHO.
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Pllc. 6. To ate, rrro rra p1c.
llrrfl Bcnr,rmxrr 25.VI tg72
4-?h1r8m,5-7li51m
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Plrc. 8. Ha6.nrogaeunul (umprr-
xoBafl lrnnr,tr) Lr reoperuqe-
cxr'rii (xpecrr,rru,r) npo$u.nr, nu-
Hr.rr'r I( AJr-fl BcrIbrrxrtr 25,VI
t972 r. B llotlerrr BperIerIII

BhSB'', rro4e;rr,4
CtrJorultart HprIBarI 

- 
IIeBoBUyII(eH-

o urrrl lrlloqbrl.qb

A

2. BcnurrHa 6a.rna 3 IB.VIII 1959 r. (p :0,47) Earraracb B 13rit4m
Mocr(oBcr(or'o BpeMeIItr u BaHoHqL{JIacb B 16h50'". Blr6parl}Ible AJI.tt o6pa6orxu
crrenrpolpalll{bl, IIa KoTopblx xopo1qg 8I{1116I II. H. 4., IIOJIyqeHbI 3 {{hQ$m,
14h19or, L4h25rr1 fi 14h25rl,5, r. e. orgocflrc-rr n 6oJree noBAHefi craArlrr paBBlI-

TLI-fI BCIITIIUKI4 I{' trO-BI4[I4MOMy, K paBIIbIM ee MeCTa]I.
Xo4 xourpacra tr. rI. a. c AJII4HOfi B6JIII6I [JIfl AByx NIoMeHroB BpeMeHI,I

trpelcraBJreH rra pr4c. 4, agnn AByx Apyrilx, IdSyseHHbrx paHee,- s [7]. HoE-
rypn ;rnulrfi K Ca II lr Dz Na I upIlneAeIrEI Ira pllc. 5, 6. fitn rpex MoMeHroB

BpeN[eHlI r{a6JlroAaeTcfl cJla6oe yBe4uqeHue. KogrpacTa tr. H. a. c pocroM UII4H5I
BoJIHbr, a AJLI oAEoIo (Cu. puc. 4, 6) - ycIIJIeEI{e HoIIrpa.cra B- KoporItoBoJI-
IroByro o6Jracrb ctrenrp; u 6ucrpoe yMerrbllrelrlle 4na fu > 4000 A.

3. Bcour-Ha 6anra 2 25'yr 7972 r' (o : o,sz4 rrauaracb B 7h39m I{ 3ar(on-
qrrJracb B Bh43m. ,I{nn atoft Bc[bImItI{ o6pa6oTanrr rpll cIIeKrpoIpaN'IMLI C

rr. H. a., rroJryseHHEre B 7]n48m,7n51^ r4 Bh3Bm. Hax lr y BctrbrmHl{ 26.IX
1963 r., y Bcrlblrtrfiw25.YI 1.972 r. HasailF,Hafl craAIIfl 6r,rna 4onolbHo trpoAoJl-
}ITI,ITEJIbI{Ofi.

B 7ir49* rra crrexTpotpaMNre rr. H. D. pacrroJroirteua y rr.ETr'ra, I{a HoropoM
BrrAHa BctrLllrresgarI OMI4CCzLTI B ,IApax JIIIHI{I,] BoAopoAa. flo,;rOxenue rr. I{, 3.

He coBtra[aer c eMl{ccl4efi B IuHr,rflx. flpnocrb II. I{.3. I{e6oJlbmafl (xonrpacr
B o6ilacru fu5000 A - ao/o). B 7h51* Ira crenrporpaN{N{e BIr[Hr,r rpr Bctrbrrueq-

Hr,rx ySJIa c trpoT.rrlteHlrbrMr{ HpbrJrbflMrr (B JIr{rII{flX I-Io Il I-IB oqeHl crIJIbIro BLI-

pagrerra Rpacrlaa acI{MMerpILtr) u 4ne crra6DIx troJIooHII HenpepEIBIIoft aMuccula,
oAHa trB HI4x pactroJloll{eHa e6ilusw Hpafl trflrlla, lla I(oTopoM pacloJloffieg
yBeJI BCrrbrruxrr, [pyrafl - Me]r{Ay [Byr\,rfl 6nuennlru BcrrblrlreqH];rMll JIeIrraN{I{,

6nraxre H oArroft rne ,{ux. Hecuotpa Ha cpaBHlIreJIE,Ho He6oIr,mylo flpl(ocrb
arr{x tr. rr. a., trrx r{ccJleAoBarlr{e trpeAcTaBJrrIJro I,IHTepec, TaH HaH oHI,r Ea6JrIo-

AaJri{Ct, Bo BIleM.fl tsBpbIBHOft ([aar,r ncur,rruHu. XOg HOI{TpacTa C AJII{Hofi B0JIHLI

^ 
xorr.ypur iunvft K-Ca II r D2 Na I Ans atnx fr. I{. D. trpe[craBJrelrbr rra plrc. 6

vr'7, a, 6.Itan nuquo r4B pIIc. 6, xor1tpagt arllx rr. II. 3. cJla6o yBeIuql,IBaergfi
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B Cr{HrOrO O6;naCrs Cne,r(Tps, H corrra;rrenurc, cneHTporpaMl,rbr orpaHuqeHr,r yqacT-
r(aMrr ,qJrrrH sonu 3780 A < l, < 6700 A, raH .rro 

-o6nacru 
6rruon.por',.*o"o

trpe4eJra lre MorJra 6rrrr, rnayuerra.
B xouqe Bcnbrrxr(r4 s ghsgm Ha crrer(rporpaMMe Br.rAHa rr. rr. a. II rnna:

trprr MaJroM r{or{rpacre_s o6racr[ HenpepbrBHoro ctreHrpa (xourpacr -20/os o6racrla X3954 A) ua6ruo4aerc.s BaNrerr-roe rroBbrmenr{e ocraroqrrofr lrnreucus-
rrocrr{ B r(pbrJrr,flx lu:rruit FI lr K Ca II (prac. B).

f;rn_zsyueuufl rr. H. a. TaHoro rrlrra Har{r{ Tax}rie r4crroJrr,BoBagr,r KoHTypbr
ruulrfi I{ u K Ca II s [. H. a. Bcrrbrrrrex, noJr]rt1g1111ure pauee [B].

o6cymgeune paaJrr{rrrrbrx Mexa,rrgMoB HenpeprrrBHoii ourrccr,ru
II BOBMO)I(HOii r.rY6UUr,r SAJIEIAHI'I,fl I,ICTOTIIII{I(A DMIICCII1I

trr[nreHcl.rsHocrr, uaryqeH:rr. p_(v) peJr.Err{Brrcrcnoro aJrer(rpoua (E } mcz)
r,rMeeT Mar(cr4Myr,r n nra4ur,roft o6nacrr,r cner(Tpa trprr rex SHaqeHl,rflx 3Hep1I{IA
sJreKrpoHa- -E-u uarrrurlloro rIoJI.s ff , xoroprre Molr{Ho o}r{rrAaTr, s o6ilacru
BcrIbIIIrHr{ tltJ (v - qacrora lraty.leulra). fl9uo, rrro, Bapbr.rpyfl B rregoropbrx
IIPEAEJIAX 3HEPIETI{qECHOE PACIIPEAEIIEHIIE N, (E) dE IYUI<A PEJIflT],IBI{CTCKIIX
SJrer(TpoHoB I{ BeilI4ql4Hy }IarHI4THOrO rroJr.g, Mo)nHo [oryql4Tr, ]IHTerpaJIbI{Oe
raryqeHr're P @) : I p (t)N"dE, 6nnaxoe x na6nro4aeN{oMy. c gpyroft cro-
PO}IbI, CBEYEHI4E B HEIIPEPI,IBHOM CNEHTPE O6r,r..IUO COBIIAAAET IIO BPET{EHI,I CO
cBeareHr.leM B peHrrer{oBcnoM? yJrrrrpa{lro;reronoN,r r.r paArroAru.ruaorrui 112_141 ,trro SacTaBJrfleT rrpeAtroJrolr{I{Tb, .rro o6rqeft upr,rur,ruofi Bcex arl,rx .EeileHr,tfr N{o_ryr6rrrs 6r,rcrpr,re qacTlrr{bl 

- aJrer{TpoHEr trTJrr{ EpoToI{I;r,
Taxrarr o6paaolr, Teopr{.rr cr{rrxporpoHr.roro uBryrreHr.{q Aaer trpr,rHr{r.rnr,raJrb-

Hyro BoBMOE{rrOCTrr qna o6,r,acner.rl{.rt Henpepr,rnnofi DMrrccttrl. oguaHo rioJrtr_rrecrBeHHr,re pacqeTbr [15, 16] noxaa],rBaror, qro ]re y[aeTc.fl rroxa corJracoBarl
BeJII{quHy uSryrreHu.fi a nl.rAr,ruofi o6racrlr crreKrpa c coorBercTnyroqefi BeJrtr_
cunoft s o6racrr perrrre'a. rpu rex B'asenuflx N; @) u lr, xoropire neo6xoqu-
MO rIpI4HflTb gna o6racneuu.s eMl,rccuu B orTusecr(oM Al{atraao}re, pacrreTga.E
BeJrprrrr{Ha 3Mr{ccrrr4 B peHTrer{e or{asbrBaeTcs ga 2_3 [opflAKa 6olr,rue ua_
6rrogaeuofi. H ananor[qnbrM BbrBoAaM nprrxoAflr uuropu, t3i.

o6paru,ucn rerrepb H reoprrr{ TerrJroBoro flpor,rcxo]r{Aerr4.s Helpeprrnuofi
3Mr{ccl{rr BcrIbIIrreH I,I [pe]riAe Bcero ronblTaeMcfr onpeAeJrl4Tr,, B HaHr{x
cJroax conne'rnoft a:rl,tocoepnr Mo}lieT rraxoArrrbc.E l,rcTorrH[rt aulrccran. B [6,17] paccuarpr{BaJlacb Boarfoirilrocrr cBeqeur.ra xpouoc{epgr,rx cJroen s 6arr-
I'repoBcnoM r.r naIxeHoBcHOM Korrrr{Hyyil,rax r{ 3a cqer r.roHoB I-I-. Anrop trprrxo-
Ar4r n BbrBoAy, .rro cBearerrlre nefitpa,tr,uoro BoAopoAa n xpouocrfepe rie rioxre.r6lrrr upraur.rnort rrenpeprrBnoft eurnccrau scnu,,,re* ua grcxe. ?Idur,r FI- ;r;;y;;
IIO MHEHI{IO ABTOPA, CBETI,ITbC'I g IOfr 'rACrI,I BCIIbIIIIITI{, tgE T < 75OO K, r. E.
B caMr,rx HtrlT{rrr{x cJrorrx xpouoc$epu.

Mur oqerurrf Bo'N{o}r{Hr,rfi nr.rag xpouocrfepHbrx cJroeB B rrenpeprJBHyro
eMl4ccr{Io cJIeAyroql'rM o6paaou. Ouru.recxan r.iry6r.rua B oc}roBa}rr.rlr ipbonoc$e-
pbl Ar.q )" : 50004 panua ro,u - 0,001. Ecrr,r o6oanarrr{rb cpeAHee Buaqeur{e
{Y_uxr{uu_ucrorrHr4KoB.n-_xportoc{epe arepes B, ,ro rxna4 xpouoc{epuorr 

"ooa,A,frr, : B3o,s-: 0,001 B. I{ureuiuniroc* HerrpepbrBHoro crre*rpa r,eBo,-uyqeunort o6;racru paBrra I = B (ro,s : 1) - $yunquu r4crorrHr.rnoB Haray6nue ro,s:1, ,r. e. Synxqrrr fTraiixa AJrfl rer\rneparypbr o*oJro 6000 K.
llcJrr{ BeJrr4rrrrHa Herrpepr,rnr-rofi DN{r,rccr4r,r cocraBJreT 10% OT HeBOS},rytr{eHlrorO
crle*rpa, ro AoJririlro 6,rr A1*o:0,1 f , nnw 0,001 B :0,18 IOOOO lt;,B:100 B (6000 K). I4a rro"rniru"o paBeucrBa r-rerpyAlro iloJrystrrrr,, trro B
Bo3[-{yqeHHofi o6racru xponrocsepu reMleparypa A0Jr}r{Ha npenr,rruaE 201x103K. rlpra r:axoft reMtreparype r{orrbr H--gulioqzupyror r,r ue uoryr 6um
I,I CTOAI}IIIHOII EI{IdCCPTT4.

..oAuaxo trpu yBeruareHrrrr reMrreparypr,r 6nrcrpo pacreT rraceJrelrHocrr, ypoB-
nefi no4opoAa, r{ Mox{rro lyMarb, qro rrpuqlruofi-neupepupnort rlMuccr.rr,r NroryT
6r,rrr cno6oAHo-cB.rr,alr,r,re repexo4rr nefirpanuru* urorroB BoAopol{a. l{nroqeEr{r4 eroft soeMo}r{Hocrr{ paccMorpr,rM 6a.nr,ueporcmrafi xontunvvr. a*inc-clrfl xpoMoc{epnr,rx cJroeB Barrr4rrrerc.E Terrepb AI*p : lJr"oni, rfie rss11 _
orrr4secHa.E roJrtr{a xpouocseprr n 6anruepoBcKoM Ko[rr4r.ryyMe. B ueroiMy_
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rq,enrroft o6racrr :,cont x 0,00005. Ars orpeAeJleHIrfi Tconr s o6nacrfi
BClrbrrrrr(r{ MbI paCcquTailu HeCI(oJIbI(O rrro4e.reft, B KOTOpblx TeMIIepaTypa
rrJlr.r rIJIorHoCg, (luu I{ ro I{ gpyroe) xpoMoCOepHEIx CJIoeB yBeiluqeHbl B pa3-
ru.rnofi cretreHr{. ,(ra HatHgofi uo4enu Mbr [oryrlaeM or'Iuccl{m n qenrpe Ho
I{ BeruquHy r"on1. BrtwIciIeIIIr.rI c[eJra]IEr MeroAoM, otr[caHHbrM s ItB] . flony-
qerrHa.E rar(I{M o6paaou saBlIcI{MoCrb Tconr or Iylo rlor(a3aHa Ha prrc. 9 (1so

B eArrrrrrqax HerrpepbrBHoro Cnexrpa). Paa6poC roqel( Ha prac. 9 oltscuserCs
TeM, qro ilIo6oMy r(oHHperHolty SHaqeH[Io Iso coorBercrByer, crporo roBop-8,

He oAHa MOASJIE,, a COBOr(ytrHOCTb MOAeJrefi, paa"nuuarcIql{xc.E Me}r{Ay co6ofr.
pactrpeAeJreHr{eM reMrleparypbr no r.ny6lrue. Benra'IuHa Ts6n1 [JIf paSIIbIX MO-

gereft [oryqaercfl paanuuuofi - 3To paBJrI,FII4e lr o6napy;+u{Baerc.E HaH pa3-
6poc rouen Ha pr{c. 9. NIu Br,rArr}r, rrro Aa}I{e AJrfl cI{JrbHbIx Bcrlhrllrert (In*) 2)

/to
./0 -r o

ooo oo
o

Puc. 9. Ontr,rqecxas roJrrl{a
xponoc{epn r 6anr,r,teporcxou
r(oHri{rryyrre AJrfi BcrIbIIrreR pa3-
xort lrorqnocrtr
I{HTeHctrBHocrr, TI,IHI,II4 Hc( (f 11o) n.rr

PA}}TCHA B CAI,IHI{II X HETIPCPbIBHOIO
//

4f 4/ 2 n Z clleHrpa
, nc

BEJIITIIIEA Tg6N1 OCT&ETCfl N,IEEbItrE O,OO1. TEITNEPATYPA B ETIIIX NIOAEJIflX IIE

trpeBbrrrraer 10.108 K (grs rex cJIoeB,_r,{e 19611 He paBI{o ny.nrc), r{ BeJrI{qIrHa
A1"r, : Bxc"nt troryqaerc.tr Merree t % oT r{HTer{crrBHocTrl HeBoBMytr{eHI{LIx
o6,;racreft.

Taxralt o6paaolr, MbI AoJriltHEI BaKJIIoqtrTr,, tITo Herlpepr,rBHafl SMI4ccI{g rro-
pflAHa 10-20%, na6,nrc[aer\Iafl B Henorophlx Bcrlbrlrrxax Ha Al{cfie, I{e Moi'fier
Bo3Hrrr(arb B xpoMoc$epe. It aroft trpo6JreMe MolItHo noAoftrl4 I'1 c Apyroft cro-
por,rbr. trl[anyueulre xpoN,IoC{epbl B RollTtrEyyil{e AoJIiI{Ho 6rrtr oAr{HaI(oBIIM
BO BCex HalIlaBJIeHI{.EX, eCJItr IlpOTfl}I(eEEOCT}, BCIIbIIIIHII fIO B0pTI{I(aJII'I U rO-
pr{BorlraJrr{ oAlroro [op.EAHa, B raxolt cryqae LrMeer cNIbrcJI o6patlltr,cr x ua-
6rrogeulrnlr r[M6oBbrx Bcfibrmen. tr{alrepeuua r(oHrr{HyyNla B a6corlorHlrx
eArrHrrqax cAeJrar{br AJr.fi AByx JIr.IM6oBbIx Bcrrblrrrex [19] . NlaxcraMaJlrrl{afl IrIr-
TegcrrBHocrb aMTIccIIII troryqena Ha IpaHI{qe 6anrlrepoBcr(oro HoIIrItHyyMa
l,l .l}s u 3,86.{03 apr/cu2.c .A.cp, qro cocraBJLEer Melree 0,2Y0 or r{HreIrcI{B-
Hocrrr rleurpa coJIHeqHoIo AIIcHa. B upoexquu I{a AIlcIt Tarta.E ov,lr'ccktft He Mo-

nrer 6utr o6uapylneua.
Mn upuxogr{M K BLIBoAy, trro ucro.rHux (reunonoro [pol'Icxo]r{Aeurar) ue-

rrpepbrBHofi 3N{rrccrrfl Bcnr,rmeH ]Ie ]Io]fieT IraxoArrTbcfl B xpoMoc{epe. Tafioft
ucroslluH HylnHo r{cfiarr, B 6oree frJrorrrr,rx - {otoc6epHlrx cJro.Ex. Vlliett
o {oroc{eprrol[ rrporrcxo?fiAerrlrlt rretrpepElBnofr. oMilccnv. Bcnr,rruex BtrepBble
6br,na shrcxaaal{a 3. P. Mycreneu [4]. A. B. Cenepunlt u B' JI. Xoxrosoft
[20] u A. H. I(osarr, n H. B. CtemenHo [5] ars Hecr(oJrtKIrx flAep IretrpepbrB-
Hoft olrrrccltrr otrpe[eJrerra ury6r{rra BaJreraur{fl r{cToqrrrlxa e {otoc{epe tro xa-
par(repy SaMbrBar{I{fl HeHOTOpr,rx Jrtl]F'ttil.. cnu[etenr,cTBa B troJrF,3y 4oroc{_ep-
HOIO trpouoxo)flAerrrr.fl HellpepblBlrofi eMI,IccIIu BcIrbImeK trplrBoAflrc.fl s [9,2ll.

O llexauuarue r{arpeBa Soroc{epurrx cJroeB rIoA Bctrr,rmnoft BbrcnaBr,rBaJrocb
1lecnoJlbno paalruqullx rI,IrIoreB. B 122, 23] paccuutllBaercfl IIpolIIrHIIoBeEI4e
6rrcrpr,rx qacrrrrl a {oroctfepy. B 122) rroJlyqeuo, alro rlacrlrl{bl c alreprl,refr
10 NIaB - t BeB trpoHI,IHaIor Ao ypoBH.E Soroc{eprr, r4e o6paayercfi nolrrl4-
HyyM r{ rroArrrrN{aror 34ecb reMreparypy Ira Hecr(oJr6r(o coreH rpa[ycoB. Heo6-
xoAr,rr{afl [JLrr rar(oro HarpeBa elreprrl,fl qacrul{ or(aSbrBaerc.E r{a ABa rIop.EAHa
Melrbrtre BeJrrrq[rrbr, r(oropafl rrorpe6oBalracr, 6rr l\Irfi o6'hrrcreul{fi rreupeprrnuoft
aMrrccurr cr{HxporpouHblM rIexaHI{BMoM. llpn arou qacrrrlIbl c eteptneft E ]
) 20 MaB cno6oAuo rpoxoAnr xportoc$epnble cJrorr u lepxul{e cnou Soroc{e-
pbl II orAaror CBoIO SIIepILIrc B crTofix C Xo,r : 0,5 -:- 1,0.

B 124, 25] paccnrarptrBaercfl BoaNroxrr{ocrb HarpeBa {otoc{epnrrx cJroeB

BoJrHaMr{ Arreeua, r{Ayq,rIMIr cHI{By B,[oJIr, Marlrlrrlrbrx tpy6or. B t26l o6cyxt-
Aaercfl rr{rroresa, corrracno notopofi B HaqaJre Bctrbrmnll na {otoo{epuux
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1

cJIoeB BbrraJIItIrBaeTcE MarHIrrrEbrMtroJreM Hexoropblft o6reu BeqecTBa. flocre-
Ire_q1g yor(opflffcb, aror arr6poc troraAaer u xpouoc{epy r,r Kopouy. B t26l
nl27l 9qjycBrBaero.E, uro cparneuue {rnrrporpaiurtr s }8ffi5 u o H, nns scnirm-
xn 2.vII_I_{.972 r. rroxaBlrBaer, qro BMr{ccus n 1,3835 Boanrrr(Jra A6 uana.na cae-qerr{ff B Ho.

Ilpeguonarag, qro reMrreparypa (foroc{eprrbrx cJroeB yBerusena B peByJrb-
rare noa4eftcTBl[fi OAIIOIO tr3 OtrI,ICaHHbIX BBITUe MeXaEr,rBMOB UafpeBa, Mbr pac-
cucirprarvr rerrepb BoBMolnHocrB EEreptrperar{urr ra6trogaeuoro pactrpe[eJle-
Err.ff oMrlccutr rro HetrpepbrBEoMy ctreHTpy rr B r(pbrJrbEx Jlruzfi B paMftax Tar([x
IrpeAcraBJreurft. flpyrnIvrlr cnosaMz, uli nourrraeMcE otrpeAeJrurb rraMerreErrE
reMtreparypu n {oroc{epEBrx cJroffx, trpfi noropbrx pacqerEaE sv'iutccfr.fr. coBtra-gara 6rr c ua6mo4abrvroft.

Br,r.rr,rcrenr,r.fl r{ cpaBueurre c na6nrogenuaulr

Mu paccvlrrr,rBaerf ctreHTpaJrr,Hoe pacrrpeAeJreHrle gMr.{cc}rr,r s o6.uacru
1,3500-6560 A u Hourypbr Kpbrrrbes ilrrurfi K Ca II u D2 Na t am purrrn"oi*
r'roAeneft. Moge;ru xapar(repr.rsyrorc.s yBerr.rseHueM reMneparypr,r HeHoropr,rx
cnoen {oroc{eprr. flplr pacverax npeArroJraraerc.E, rrro BhrrroJrHerrbr ycJroBr{ff
JIOI(AJII,HOIO TEPMOAI4HAMUIIECHOTO PABHOBECI{,tr (JITP) I{ MOAEJII{ COCTO.ET I{3
urlocxouapaJrJreJrbHbrx cJroeB. Mr,r nplmrenfiJrr4 Dror N,reroA s [28] rr B[ecb rre
6ygeu ero orrrrcbrBarr,. {rr BrrsucreHu.E Hoa{slrquer{roB HerrpepbrBrroro uo-
TJIOIqEHII.E ATOMOB Mg I, Si I, C I MI,I IICIIOJIraOBAJ]I{ IPOTPA}IM5I, AAHH6IE B
[29]. Auanorraqnrrri MeroA r4croJrbayercs n [30] grr pacr"ra uo4enefi {oro-c6epurrx {axe.iron, n e [31] AJr.E otrpeAeJreHr4ff r.raueuenras reMreparypbr Bepx-
Hrrx cJroeB Soroc$eprr s o6racrz Bcrrbrrrrxrr. B t31] paccqr,rrbrBarorc.E roJrbno
KpBIJrbr ttuttuit Ca II. Mrr naqeelrc.s, qro oAuoBper{euHoe r43yaregue nuuufr.
Ca II z Na I n HenpeprilBHoro cner(rpa rloaBoJrr,rr nolyqr4rb 6o;ree roqHr,re
peSyJr bTaTbr.

Pac.rerr,r [or{aaaJrr{, qTo pacfipeAeJreH_r{e aMr{ccr{r{ B HelpepbrBHoM ctregrpe
A;r.s l, > 3800 A u s Hpr;rJrr,.rrx luttuft K u Dz xopomo obrscu."erc.E rroqrr4
paBHoN,repHr;rNr yBerrrrareHr4eM reMrreparypbr uo scefi r.ny6lrue {orocseprr. Ana.no-
rlrsHrrft peayJrbrar 6rrn uoryuerl B [28] [J].8 Apyrux o6rexror - fl[ep Herrpe-
punuoft }Mrlcctlrr. Ho raxoe pacrpeAeJreHrre reMrreparypbr He Aaer yBeJrr.rqe-
rrrrrtaM.uccril.r n 6arrlrepoBcxoM noHrrrrryyMe, KoTopoe ua6.rrro4aerc.E AJrrr Bcfibrrrr-xu 26.IX 1963r. lrtrn o6T,nclreurr.E ua6.nrogaenoro 6arr,uepoBcnoro c11aqr(a
EylI{HO' IIO-BI{AI/IMOMy, trpeAnOJIO}ItI4Tb HaflUql{e OrIeHb TOHI(OIO CJ]O.E CO BHa-
TI4T€JILHLIM yBeJII{rIeHI{eM TeMIIepaTypu. Ecnu ToJIITII{Ha CJIo.E AocTaTorIHo Ma-
Jra, ro oH r{e [acr BHJraAa B cBerreHr.re HoHrr{Hyyua c l, > 3800 A. C 4pyroft
cTOpOHbr, rrprl AocTarorruo Bbrcoxofi rer,rueparype BHyrpr{ cJIo.E efo onrr4qecft a.E
ToJIn{a n 6anr,lrepoBcnoM noHrr.rHyy}re 6y4er BHasr4rer6Hofi, rax xaH HaceJIeH-
HocTb BToporo ypoBlrr BoAopoAa cr{Jrrrrro BaBr4crrr or reMrreparyprr. OHaaauocr,qroranofi cnoft 4olnreH HaxoAr,rrr,ca ua rny6raHe or(o.rro to,u : 0,3.

OxoH.rareilsHa.E MoAeJIr, c TaHrrM rop,ErIIrM cJloerf troxasaHa na puc. 10
(lroge.rrr 1). TeuueparypaB cJroe ,4ocrr,rraer 8600 K, a ronrqr.rHa ero r{cHrroqu-
reJrbrro MaJra, 3-4 ru (A"o,u : 0,03). Teopernuecxoe pactrpeAeJreur.re eMr4c-
cI{I{ B HeUpepbrBrroM crreKTpe AJr.E MoAeJrrr 1 4ano Ha prrc. 3, a. orcyrcTBr4e pe3-
Horo cxaqr{^a Ha rpaHr{qe r(oHrr{rryyua (},3645) o6s.scusercf reM, qro n o6racrlr
l" > 3645 A upucytcrByer aMrrccr.{n 6a,;rrncepoBcr(Irx nusprir. Bbrcoxr{x HoMe-

Y9P.(* > 19). B ropaueu cJroe MoAeJru 1 arenrpoHuafl HoHr{er{rpaqr{.a paBHa
7014 Ir Bce Jrr4Hrru c rn, ) 19 uacroJrbr(o pacIuupeur,r e{{enrou Illrapxi, ,r,
rlepeKpr,rBarorc.fi 1r cJrr4Barorc.fl B cn;rroufiroft konrunyylr. 3ro lr AaeT TOr rrJraB-
ur,rft nepexoA or rpaHr.rqu 6anr,lrepoBcxoro Horrrr.rHyyr{a x 66tr,muM AJrr4Harvr
BoJrlr, noTopr,rfi rtr,r Br{ArrN{ r ua6nrogaeMoM I{ reoperl{qecr(oM pacupeAeJreHr{r4
r{r{reHcrrBHoctr,r (crM. plrc. 3, a). Cneueuue B BbrcoHlrx 6anruepoBclrr[x J]r{Hrr.sx
BoBHLrHaer B roM )rre rop.EqeNr {oroccfepnor{ cJroe, r4e n 6anr,ueponcnr.rfi Hogrrr-
Hyyl,I. Onrr,rqecrtas roJru{a xpouoc{epuoir .racru BcnLImHLI B Drrrx Jrrr}rr{.,rx He
npenrllrraer 0,01, r,ax qro xpor,roc{epa ue Aaer Br(JraAa B cBe.reurle,

3arteruu sgecb,.rro s [18] [pu pacrlerax noHrypos [Lruufi Lo, L0 6r,r.uo uo-
JryrIeI.Io, qTo B xpouoc$epe s o6racrn Bcrrbrlrrnlr I{NIeerc.E orre}rb 1olrnlrfi
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({t Hu) crofi, relrueparypa r,r uJrorHocrb
B HOTOpO-\I CI4JII,HO OTJtUqaIOTCf OT T€r\lIIQ-
parypbr r{ rrJrorHocrr{ oKpy}fiaroqefi cpe-
Abr. IIo-Br4[r{Mo}ry, BoBHr,rH}roBerrue fler(y-
Jr.rrpHbrx vcJroBr,rft B oqerrb N{aJror{ o6reue
f{BLrfreTctt AJra BcrlbrrxHu o6brqHbrr4.

Teuueparypa B MoAeJrflx 2,3 r{ reo-
peTr,rqecHoe pacnpeAeJIeHr.re 0Mr{ccr4r,r B

flenpepBrBr'roM cneKTpe tror(a3aHo cooT-
BeT0TBeITHO r{a pr.rc. 10, 5,a, 7,a. B Mo-

AeJrr.r 3 B o6racru ro,r(0,6 reuueparypa
Hr{[ie, qeN{ B HeBosMyuleHHoft soroc{epe.
flpoucro;xgenue o6racTr,r troHr4?rieHHofi
reNrrr ep arypbr o 6r.a cus erc-rr, tro-Br.rgr{}ro-
My, reN,r, arro Bcrr,rmHa 25.VI 1972 r. :Ha-

xoAlrTc_tr B rroJIyTeHII, T. e. [epeA BcfrbIIII-
xofi reuueparypa B Drol,r MecTe 6r,rna
rroHr,r,irieHHofi. llpoqeccbr, cBfBaurrbre co
ncnr,rurxofi, IIporpeJrr.r ary o6racrr,, Ho
TeNrneparypa He Aocrrrrra ypoBH.q lreBoB-
rr.ryqeuuoii Soroc{epr,r. To o6cro.sreJlbcr-
BO, TITO Borrblrrr(a pactroJlaraeTcfl B IroJIy-
TeHr{, flBJIflercfl, B CyIIIHOCTTT, [peAbrCTO-
puefi paanurr.r.E u Hplarero Ee r,IeH.EeT B [po-
r{eAype oilpeAeJreHr{.rr reMneparypr,r. NIu
orrpeAeJrflex{ fiapaMerpbr AJLE AaHrloro Mo-
MeHTa, rr \Jlfr TaHoIo otrpe[eJrer{r,Ifl He
rrNreer aHaqeur{.g, .116 6rrro tlepeE DTrIM.

To-Ino TaH )r{e BctrEIIUKI{ BHe tr.rITHa pacfioJratarcTcfl, BoSMo]nHo, Ha roM MecTe,

rAe repeA ncnr,rmHofi 6un {axe.n. Bcur,rmHa Mo}I{er 6r,rtl oxpynteua Saxens-
r{r;rM [oJreM. 3ru o6crofTeJrbcTBa Hr{r(aH He BJII{.Eror rra o[pe[eJreHLIe rrapa-
MerpoB Bctrr,Ilrr(I4 n 4anurrfi MoMeHr, rar( Har( NI6r SAecb pelnaeM saAaqy Arfl
o[rroNrepHofi rlroAeJrr4, T. e. AJIfl MoAeJrIr, cocro.slqefi r{B rlJrocnorlapaJrJreJIbHrIx
cJIoeB. V.rer peaJIr,Horo oHpylxerrr[fi o6,iracru Bctrbllrrxr{ Mo}Ii}ro cAeJIarb

roJrr,Ho C [o]rolqblo perleHl,Ifl ypaBHeIIIIfl nepeHoca AJIfl rpexMepHoro cJlyqafl,
qro flBJr.Eercfi oqeHr, cJrolr{Hofi npo6neuofi.

Cpannelure reoperl{qecgl{x I{ na6;rrcAaelr.rrrx upo{u.rreft HpL-uILes nunuft
K Ca II n Dz Na I gnr MoAeJrefi 7,2,3 roxaaauo Ha pl{c' 3,6, 5,6,7,6.
Jlldantw K ra D2 HeoAIrHaKoBo rIyBcrB[TeJrbIrbI K rralreuelll{rc rrJlorl{ocrlr, qTo

Aaer BoBMoir{HocTb yrytlrrrarE, corJlacl{e reopeTl{qecHux lr na6lroAaeL{Llx KoH-
TypOB [yTeM I{BMeIIeHI{E IIJIoTIIoCTII B MoAeJI-rIx. B [aunolr Crryqae HaM He no-
na4o6unocr, uplr6erarr r( arolry MeroAy, I4 rlJrorlrocTu Bo Bcex r[oAeJr.Ex rar{rle
7r(e, r(aK B rreBosMyrqennoft r[orocsepe.

MoAenr, 4 coorsercrByer HoHerruoii craqnr,r BcrrIIrrHI{ 25.YI 1972 r. }tonr-
pacr rrerpepbrBHofi eMI{ccuI,I B aro BpeMn (Btt38m; cocfaBJI-EJI Bcero 2o/0,

lto ocTarorrHafl r{r{TeHcI{BHocrb B r(p6rJrbfix JrIrIrrIIr K Ca II 6srna aalretHo rlo-
BbrrrreHa (prac. B).

SuuCcuA, pagcqr{ralIFlaf rro M9ASJLENI l-4, 6otttttte na6nro4aeuOft. Cpan-
rIeHr,re TeopeTllqecnoro lr ua6nloAaeMoro paorrpe[eJleulls AeJIaerc.E rIocJIe Hop-

MrrpoBltrr Teoperl{qeoxl,Ix BeJII{qu:g- LI - ID 1".u raHuNI o6paaOrr, qro Kp[-
Bbre coBrraAaror B roqne 1,5000 A. CoorsercrByloqrlN{ o6paaort ucrpaBJrflIorcfl
u npo$unr,r lluurfi . TaHa.s fiporleAyp a rro pr,Il{po BKIr aKBI4BaJI ellrua Irclp atsJI e-

urro ua6irrcAaeNrbrx BeJrr,rqr,rH A1 ea paccesunr,tft cBer, BoaHrrnaIolquft BcJIeICT-

Brre Apoiriagr{fl r,r paBMr,rtocru lrao6pairieurlfl. Otqcrrr,rto BeJIuaIIrIly pacceflrrl{oro
cBera r{B r.ra6nro4enlrfr ue upegcraBJrflerc.tr BoBNIoTIIHLINT, Tar( Har( HeI{SBecTuIJ

trclrlrrrr,rrre l] a BN,Ie 116r fl Aep Herrp eprrnnofi ? N[rI ccIrI'I.

6

6

f

-2 -/ l: \g r4r

Prrc. 10. Pacrrpe4erclrr.re rellrrcpary-
pbr c orrrfiqecxoil r"ny6nuoii 71nn uo-
4erroii rcnlturcrt 1-l (t.urpttxonaR ;rtt-
rrrrn) rr rrouou.uyulerrtoit Qoroctpcpr,r
(cn.norunar)

42



Sanrroqeuue

flpegcrannelrrre o renrosoft npupo^e ucTos,r.r*a eMr,rcc,Ir, IraxoA.rrrqerocfln rporocsepe, [oBBoJr.ser r{Hrepnperr.rpoBarr, ua6nro4ae*ure lco6urrrrocrrr rre-rpepunuoft atr{rrccr,rr{ Bcrrblruex.
floryueno pacrpeAeJreHrre reMneparypr,r c rry6uuofi r {oroc{epe AJrrr rre-

crroJrbnr,rx rrAep gMr,rccr{r,r.

Hafigeuo, uro na6nrc4aeMa.rr ,Mrrccr,rfl n 6arr,lrepoBcnoM no,rrr,yy^re BoB-Hr4*aer B oqe,rr rorr*o* cJroe B {orocr}epe c reMrreparypofi oxono- sooo K.Anroprr 6naro4apnn axalennrnHy A. B. Cenepuoorji'rJ iOlvr*nnHr{e crarbr4,
a ranirie I-I. rDporonori aa oSopnJre,Hrre prrcyHxoB.
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vAH 523.942/945+947
ooHotsbrE NrArHr4THbIE troJrfl HA COJTHTIE

s 1964-1978 rr.

H. H, Crelarrnu

B peay,rr,tate noJrl{qecrlleurroro r,rayqernr,u IJr-xapt uar[r,rrr]r,rx no.neri onpegeJrego nB-
lleEerllre co BperIeHeM Tar{rlx xapanrcpr'rcrut{ drononux rrartrr,lTur,rx no;rert, Har{ firr4porgoe
pacrrlleAeJrerrr.re (+)- I{ (-)-no.rrei,i, pa3]rcpr,r crpyr{ryp r}ononi,rx roreli, Bperrfl yx xr.r3rrtrr,
7.1Ir(l{epenqr'raJrbHoo Bparlenr.re. 0rr.r Aa}rrrbre rrosnoJrflroT cJrcAyrorqrr}r o6paacur oxapar{Teprr-
eonarr, tlouonoe rrarlrrrrroc uo;nc Co,nrrqa D paccMarprtBaelfi,rir neptrog.

f{.nx oro.lroqlll{ r{pyrtfio]Iacluta6rl,rx (ronolsrx noner-r xapanrcpro pacnpocrparrerrrre
(BorHD Ilor.a. OIIo Eaql'tuactca c yBeJlnr]eHrn AoJrrr (f )- rr.ur.r (-)-no,rra Ha rrrr3l{r,Ix mr,rporax.
Saterr cro yucJll,Iqcilr{e rlepexoAr,l'r na eco 6oree Dbrcorir.ic rur,rporr,r, Cnopocrr, pacflpocrpa-
Ecrrurr ranlrx Borrr rro rrrr,rpore 1-3o aa o6opor, a A.rrlrreJrbrrocrr, Mr,rrpaqr.rr.r go 60 o6oporon
Co;rnr1a.
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CueraaranarroJlEpllblxuoleriuporaaomJlaBpesyJlBTaTepactrpocTp-aEeEllEEecnoJIbRIIx
naHux sar6ofiee MoqEbrx (BoJIE). B ROTIIe L964t.IIOJIO y N-UOnrOCa 6rUIO OTpI4qarejIbEO'

a y s-rouroca rroJro*rrreJrbuo. c cepeguun 1966 r. c ilr(por 40-50o Eaqarl4 pacrpocrpa-

*irr"^ (BoJrEbrD (-l-)-uorr n N-nonyc{epe n (-)-nora n S-ronyc{epe. OnouuarerlbEaE

cMe'a BEaI(a B troJr.f,pgbrx Bouax rrporrcxoAtrT B Eaqafie 1970 r. n S-ronyc{epo u B EarIaJIe

isll,r, r N-norycsepe. flocre cMe,br B*aaa rroJr'p*blx noneft ua6nroAaJrocb eqe Eec*oJrbno

*orro rror" *aiurrraft MorrlEocrrr., Ho n cpogneu aror trepl{oA 6un 6oree cta6uarrrtlr, t' e'

pacEpeAeJIeEI'eIIoJIfIIoIII4poTaMIIApylueeroxapafiTeptrcTtrItuMaJIoMeE,IJItrcbcoBpe-
MEEEM.

pacupeAeuenue {ouoorrx notefi no IIOBepxEocru co.nuq,a B OrO BpeI\tE cJleAyloqee'

Bume mupor - 50o uosepxuocrt conuqa saEsTa troJIeM OAEOTo asal(a, (*) y N-uomoca u

(_) y S_norroca. Ha 6oree uuanux urrporax ua6ntogarotoa crpyKrypbl troJIE' 3Ea$ I(OrO-

poro trpoTrrBorroJrorr(eE BEaKy rroJrffpEoro IIoJIff. qr,rcro ornx cTpyl(Typ pacToT tro Mepe llptr-

6nu111eul611 It onBaropy, cpeAElle ]$e paaMepbl Ee MeIIsIorcE II cocraBJIEIOT 3'10? ruu' B6ilue$

ar{Baropa "rpy*.yp* 
(*)1 u (-) nonet panun ro pa,MepaM u aauulraenot o6qoft uroq,aAr''

Bpeux rax ,r(trBEu ot 2 go t5 o6oPoror'
flepuoAm o6paqeur,rr crpynryp froronnx noleft s cpeAEeM MeEEIorcE or 26d,8 Ea anBa-

rope;;'tq2 *u'*rporu* oo-zo'. Ha6nroAaetcs Ee4oropoe yMegbrregtre trep,oAa o6paqe-

ErIE B EIIOXy MaftcrrMyMa ,r BeTBr( cnaga {t-netuelo qIIItna. Itporrle ToIo, oTAeJI6EbIe CTpyI(-

rypu {OuOnuX troJIeft Moryr IIMeTb BaMeTEO ornuualoq,ratcf or cpeAuerg BEaTISEILI trepl{oA

o6paqenua.

soLARt BACKGROUND MAGNETIC FIELDS OBSERVED FROM 1964 TO 1978'

by I[. I,,. Stepanyan.-The change of some backgrountl magnetic-fieltl characteristics

*ithti-"wasshownasaresultof quantitativestuilyof Hocharts of magneticfielil.The

latitude distribution of (+)- anit (-)-fieltls, the sizes of backgrountl fieltl structures,

their life time and differeniial rotation were determined. This clata permit to clescribe the

backgrouncl magnetic field in the following way'
it. p.op^gution of fielcl (wavssD characterizes the evolution oI large-scale magnetic

fieltl. TheprocBss starts by the increase of a portion oI (+)- or(-)-fieltl at low latitudes'

F.urther thisincreasep"rr.rito higher latitucles at a rate of 1-3o per rotation. Time of

(wave) migration reaches 60 solar rotations.
The cliange of polar field sign to opposite occurecl as a result of propagation of some

more powerful u*u.,n.rr. At the entl of 1964 the field near N-pole was negative ancl near

s-pole was positive. Beginning from the mitl of 1966 the (wavesD of(*)-field in N-he i
spliere and (-)-field in S-hemisphere began to propagate from 40-50o latitutle to the

potos. tn) finai change of field sign in the polar zones took place in the beginning of 1970

in S-hemisphere anrl in the beginning of t97t in N-hemisphere. Some less powerful (vrravesD

of thefieldwereobservod whenthefielclsignhatlchanged. Nevertheless, this periodwas

more stable, i. e. latitufle clistribution and other characteristics of the magnetio field chan-

The background fiekl distribution on the solar surface was a following. Theqolar sur-

f ace higher than 50'Iatitutle was occupied by the field of one sign (f) near N-pole antl (- )

near S--pole. The structures]of signopposite to polar one were observed at lower latitutlgs.

The quantity of these structures increased as approaching to equator. The mean sizes ol

(*)-anil 1-j-tieta structures were equal to 3.106. .Their life timo was 2 to 15 solar

rotations.
The rotation period of backgrouncl fiekl structures change from 26d.8 at the equator

to Z2d,Z at 60-70'latitucles. There issome decrease of rotation period at maximum and

postmaximum of tL-year cicle. In addition, the rotation periotl of some backgrorrntl fieltl
st-ructures significantly differs from the mean value.

TlayUenne pactrpe[eJleIII{ff MaIHurHoIo IIoJIE tro uoB-epIqqqtu Co.nuqa 6ruo
,uaqar6 I. B.; f.,{. Ee6nor(aMr{ [1] no Aarrrr.rM 1952-1954 rr. c pa'pertre-
rrytew -70". AotOpU IOHaBaJII{ HaJltrqr,re IIOJIffpIIrIX troJIeft E AByx TtrtrOB 

-OG
Jracrefi rra HIIBRIIx Iltlporax - 6r,rronapubrx rrt yul{troJlflprlblx o6racreft (BMR
tr UMR).

B ganruefimeM HpylEoMacmra6ubre Marulrrrrbre troJr.E rra connqe uo4po6-
Eo paccMarprrBaJlr,Icb s [2] no Ea6rrloAeguflM c MarHlltorpa{ou o6cepaaro_pur
MayurBraucou o pa3peltretlreM ?3" n 23". ArropaMlt rro6a3arro' qro ua {oue
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ra6brx rroJrefi, troxpbrBaroqrrx Bcro troBepxgocrb CoilHr{a (uaaoneu DTo troJre
$ouonuu) , Ea6irro4arorcr _crpyr(Typbr, cocro.trqrre rrB aJreMeHroB o Iralp.EmeH-
HOCrbro Or 6 IC r{ Bbrrrre. OHlr cooreercrByroT {.toHxy,rau rr oHpyffiaroqr.lM nx
yrprlaHu.EM yBJIoB xportoc{epnofi cerxu. Tarlre crpynryprJ Ba}ruLraror onoJro
20% uonepxHocrrr coruqa B BoHe -F40o uo ,urpore. [ogpo6Hnft o6aop pe-
SyJIbTaroB uByseurn.a r(pyrruoMacrura6ur,rx uoneft, B qacTHOCTI{ Ha OCrroBe
arJraca [3], cAe;ran B. EyM6ofi s [4].

@onosbre rloJrfl caMlr uo ce6e rar(Ete r{eoAuopoAHrr. ,(ane s6Jrurau rroJrroca
upn ua6rroAelrr{flx c BBrcoHr{M paspertreHrreM [pocJre?fir{Barorcfl cTpyKTypbr Ma-
Jlbrx paaMepoB c Harrpfl)nenrrocrbro 4o 10 fc [5, 6j. ilpz.reu HaH paaMepbr, ran
I'I HaIIpfliI{eHIIOCTE, MaI}II'{TEOIO IIOJIfi TaI(I{x SJIeNIeIITOB paBIIIqHhI AiIfl (+)-
ra (-)-uo.rreft. Srenenrrr (-)-nonx 6onrme tro rrJrorqaAu r.r Harrp.E)fieHrrocrrr.

B nactoxrqee BpeMrI 6onee rrJItr Mel{ee peryJrflprro uy6rlrxyrorc.E rrecr(oJrr,Ho
TLItroB AaI'IHbIx o CoJIHeqHLIx MaIHIITHEIX troJIf x. Margzrnr,re trOJr.s Bcex rrflTeg
sa xainArrft 4eur uy6nuHyrorcfi B HecHoJrr,Hr{x r{3AaHrr.Ex, B qacrrrocrfi s [7].
Itaprrr Ma_r-HrrrHr,rx noreft {noxxynon o6cepnaroprar Mayur-Bu.rrcon y6r.u-
r(yrorcrr s [B]. O Marrrr.rrHbrx troJrfix snoxxy.rron ra {oronrrx troJr.Ex Mo}nHo tro-
ryqr.rrb cBeAeHrrfl tro MarHr.rrorpaMMaM o6cepnaropura l(lrm-Ilum IB] .

B uoc;reguee BpeME n [BJ uy6;runy]0rc.fl r(aprbr c rrgorayccaun cna6rrx uo-
.refi. Ho orrrx MareprraJroB eqe MaJro.

C 1973 r. s [B] craJrr[ [eqararr,cfi Ho-cuuouruqecnr.re Haprbr MarHr{rHrrx
troreft, troryrraeMbre tro MeroAy x4an-flnroma [9]. Ha arrrx Haprax ecrE, roJrr,no
Jrtrrntr{lr, paaAeJr.Erorqlre o6nacrra, Barr.Err,re rrper.rMyqecrBerruo (*)- , (-)-rpo-
AoJrbrrbrM rroJreM. B t10] [oHasarro, qro arr{ [rr4:s"]ta xopol]Io coBtra[aror c rry-
JIeBbIMI{ JIIIHI{flMI4 trpOAOJILIIOTO UOJIfl, trOJIyqeIIHbIMI4 IIO MaIIIIITOI.paMMaM C

rpy6rru paBperrreHr{eM tro Ar.rcny.
Horraqecreeuuoft xapaxreplrcrraxoft, c noropoft MolnEo otrepupoBarb rrplr

paccNrorper{lua Ho-xapr, .rrBJrflerc.rr rrJrorqa4r,, Barr.Erarr (f)- rtu (-)-uor-eu
s rofi lrnu fisofi qacTu troBepxgocTu Co.nuqa. O serrasuHe troJr.rr roJrbno [o
BTr{M AaHTIbIM IIr4Se.lO IIeJIbB.tr CHaSaTb,

tr{ayuenlre HpytrHoMacrtrra6ubrx Marrrr{rrrbrx no;reft uo Ho-rapraM troJreBHo
c liecnoJrE,r(rrx roqen BpeHr{fl. B t11] 6rrno uoxaaano, qro {ononoe fioJre, otrpe-
AeJreHHoe uo H*-rapraM, Aaer ocnoauofr Br{JraA n o6qee uole Cornqa Ran
BBeBAT,I r{ xopoltro HoppeJlr{pyeT c Meir{[Jrarrerrrr,rM rroJleM, Tanulr o6paaou,
Ho-naprur trpe4craBJr.rrror co6oft JrerHo4ocryuuyro rau$opMaqrrrc, noropyro Molr{-
uo a$SenrraBrro ltctroJrr,BoBarr, n pa6orax tro cpaBHerrtrrc coruesHrrx norefi c
.EBJIeET{.EMr{ B Me}firrJraHernoft cpege ra seMuoft amroc{epe.

Itpoue roro, B [72] va coBr{ecrHoro uayqeur,rfl o6rqero }rar}rr4rHoro noJr.rr
Couuqa nan BBeBAbr ra drouonoro rroJrfl rro I{rr-Haprau otrpeAeJrerrbr HoBEre xa-
par(Teprrcrr{Hr4 fioJrfl, noTopbre r{eJrb3fl [orysr4Tb oTAeJrbHo rro Ha]nAoMy rdB

arr{x rr,rrroB AaHHbrx, B ,racrHocrra, 6r,r.rro ttoHa3aHo, qro cpeAHfl.rr Hanp.sxteH-
nocm (-)-rrorrfl Br,rrre, ueru (f)-nola.

,(pyrofi acnenT npo6neur,r $onoeurx nonefi Baxrroqaercfi B cJreAyroilIeM.
B uacroaulee Bpelr.fr cyu{ecrByer rrpeAcraBJreHr4e o roN{, lrro crpyxrypHbre
o6paaonauraa e (rononr,rx noJrflx - aro orpalxerrrre RorrBenqr{r{ Tperbero rro-
p.flAna. (Itonnenqur,r repBoro r,r Broporo nop.aAr{a coorBercrByror rpauyJrflr{rrrt
r4 cyleprpany,naquu.) tr{a ramoro [peAcraBJreur{fl Br,rrenaer Hecr(oJrrrno BaAaq,
ItoTopbre rroHtr{o llorrrrlTaTr,cfl perlrITE,, ltcxo[tr raa na6"nro4eur.rft.

1. llporncxorxAeHl4e drouonoro nona. flsn.srorc-fl Jrrr (rouonrre rroJrfl pacce.rrr{-
urrrlrrr noJrtrnrr4 cTapbrx aKTTTBHLIx o6;racrefi, Mr4rprrpylou,rrx K [oJrrocant (cu.,
Earrprrn{ep, l4)), utw Ero caMocroflreJrbrroe aereur4e?

2. fita reoperl{qecxoro paccMorperrr{.rr noHBenrlr4r{ Hy}nuo Buarb xapanre-
pr{crr,rnr{ crpynryp (touontrx uo.rrefi: paarlepbr fllreen, Bper{eua }fir{BHrir, cxopoc-
TI4 I\II4rpaqI{u, 4I,tr!{epeuqlraJrr,Hoe Bpar.qeHr.re r{ r4Br{eHerrr4e arr.rx BeJrrzrrr{H co
BperreHerr Lr rro AI{cKy. N[sr uonr,r'laeN{cfl nafiur arrd xapaxreprrcrr{nrl Ha ocrroBe
14ByqeHlr.{ H*-xapr.

flpu paccrrorpeHrrrr arr{x napr (cu. puc. 1) nu4uo, lrro rrouflrr{e (crpyxry-
pr,u r[ouono]'o troJLfl He cJII4IrIHonr olpeAeJrertro. Ha Hapre Mbr Br,rAr{M rtlBrtlrmc-
ryro rpaHr{rly Me}r{Ay (*)- ,a (-)-noraulr, ErrorAa rrepecemarotrIyro BKBarop,
a r{HorAa paclo,[o]r{eHHyro no oAHy cropoHy ar(BaTopa ilapaJrJreJrr,Ho rrJrr{ Ha-
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Prrc. 1. Ho-xaptn nlarilur-
H6rx lroJrel-I Ira [B]

Cnrolxllblc JIITIIIIII - 
rpaltttrlu o6-

racreir, 3aHn'rllx (-f)- u ( )-no-
JIflITII.
SamrpaxoBaHHbte o6:ractlt -
I\IatHIITIIbIe noJrfi dl,llol{I(y.troB no

xI a|Htrrorp anlnlail o 0cepBilro llI{u
Maynr-BII.rIcolt lra [8J

-6/
6t

o

-60
4/7 27/

r(JroHHo r{ Herry. B nexoropr,rx cryqaflx rroJro}neHl{e DTofi rpalll4qbl coxpaHfler-
c.rl Ao 10 o6opotoB, l4HorAa )Iie pe36o r{eHflerc.fl or o6opora H o6opory' Ha

{one uont oAHono BHar(a BI4A}rr,r Ba}IItHyrr,Ie o6.ractu Apyrolo BIraHa'
^ 

tr4ayuaa IIBMeHSHIIS c[onOnOrO IIOJI-s or 06OpOTa K o6opory' [Io?I{HO BL]Ae-

JrI,rTb HeCHOJTLI(O BIIAOB EBOJIIOqLII{ ero CTpyItTyp, a I4l',IeHHO pacllll',IpeHl{e I{3o-

JrrrpoBar{Hr,rx O6taCrefi 6AHOIO BHaHa, Bg3HI{RIIII{X Ha {oHe rio.[fl ApyIoIO
Brraxa, CJII{fl}II{e IIBoJII4pOBaIIHbIx 06Jlagreit C nOIflpHbIxI IIoJIeII u 06pa3oBaHlle

TaKr,rx o6racreft nyreN{ orAeJreHlrfl yqacrHa noJrfpHoro rloJrfl.
floc1onsxy rpaHl{ttrbr o6"nacrefi, 3aH-flrblx rIoJIel[ oAgoro 3HaKa, oflpeAeJlfl-

IOTCfl B ocgoBHot\r rro HaJlr4qrrrc BoJrOrioH, TO o CTa6I{JII,HO0TII I4JII{ r{3MOIIIII4BOCTI'I

IIOJIOII{eHI{.E aTUX IpaHIlIq NO}I{HO CyAI{rt, IIO pesyJIbTaraM UsyqeHI',Ifl BOJIOI{OH.

IIo t13] BoJror(Ho soeuraHaer B BoHe rlgreH. 3a uecnonr,Ho o6oporoB oHo cI'IJIb-

Ho yBeIl{crr,{BaeTc-fl lt rIoAFIIINraeTc.rI B 6olee BLIcoHIIe [IIrpoTbI' rAe NIo]I(eT Co-

xpaHflTr,c-fl B TeqeHr.re HecHoJrbnr4x 06opoToB Co.nuqa 6ea aal'Ieruoro r4SMeHeHI{fi

SOp,urr. Sateu OHO paCCaCLIBaeTo.fl. BOalrO;riur'r I{ ApyII{e nyTu llcqeBIIoBeHIzE

Bojro6ga. Ha6ryo4arorc.rr Brre3arrubre rroBbrrrreHl{fl cnopocrl,I BrryrpeHHIIx re-
qeHI,Ifi BelqecTBa B BoJIoI(He, II oHo pe3r(o lIel{fler cBolo {oplly. tr4uor4a IIpouc'
XOAI,IT OTpLIB BOJIOHHa oT xpOMOC(bepbi, IIeAJIeHHLIfi ero noAbeNI I'I uoqte3HoBe-

IIIIE VilIL BHESAIIHOE I{CqESHOBEHI{E BOJIOKOH'

I' r(onrl.rec'*#x"T?mlx.;ffir".u 6oEoBbIx

Ha puc. 1 upune4eHbr ABa rpl4N{epa Ho-xapr MarHI4rHLIr Irorrefr uB [B] c
IraHeceHHErlrr{ Ha Hrrx }rarHI4THbIl\{I{ rIoJIflI\II4 snOXny.ton. Hax BI4AIIM, ETI{ nO-
cJreArrrre sarrr{}raror JrrrurE y3r(ylo rloJrocKy no Ixl4pore.

B 4anr,nefturer\{ Mbr 6y4eu auaJlrrBl4poBarb rafirre H.r-Haprrr (6ea yuera
Sronryron) aa uepuo4 Hon6pr, tg64 - oItr.s6pE, 1978 rr. lrm 7964-1973 rr.
6rrnr.r racno"nF,BoBar{br r(aprbl, ory6rr,rxoBaHHLIe B lt4l, a F,ts 7974-1978 rr.-
ny6runyelrr,re exeMecflsuo B [B].

,(na HonuuecrBerrHoro aI{aJII{Ba Sononrrx }Iarlrr41'Hr,rx noJIefi Bce IacxoAHble'

Ho-Haprr,r paa6rlBarucr, Ha r(Jrerr(I,I no 10' no ilrl4pore r4 AoJlrore. ]taxt4oft
HJrerr(e craBr{Jracb B coorBercroue f 1 mxlw -7 B saBI4ClrMOCTrr OT SHaHa [pe-
o6na4arcqero rloJrrr B Eroft HJrerr(e. ,(rn t0-rpaAycuoft mrrporHofi llol{bl oA-
Eofi fiaprbr rofiyqaelr pflA IrB 36 sreHos. Bcero Ba paccMarpunaeulrfi neplaoA
6nruo 183 o6opora, rart qro noJrHLIfi pflA nrr.s o4uoft mllporuofi soHbl coAepmr{T
36 x 183 : 6588 irJrenoB, r{ rar(r{x p.flAoB 14 (or g : -70' Ao g : +70").
3ru pr4r,r r{o}r{Ho paccMarpl,rBarb r(ax BpeMeHHilIe pflAbI, [IJreHbr r(oropr,Ix [peA-
craBJr.rrror BHaH 4olroBoro ilorr.fr Ha AaHHofi rullpore Ha r{eHrpaJIbHoM }Iepr{Ar{a-
He B rrocJreAoBaTeJrErrbre r{oNreHTr,r BperreHr{. I4urepnar Bpe}reHI4 rle}r{Ay coceA-
HI4Nru qreHaNlr{ pfAa paBeH r/36 HepplllrrroHoBcHoro o6opora (Pn :27d,2753),
qro coorBercrByer 0d,7576.

O6oelraslmr AoJrro rrJrorr{a4I,r t0-rpa4ycnofi rrruporHofi BoHbI, BaIIflTyro
(f)-uoneu B AarrHox[ o6opore, -4+. flo Earxr4l\[ [arrHbrNr ETy BeJll{tlrrrry Jrerxo
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noAcqrurarE,, Ilpocyr{Ml4poBaB BCe +1 B O6OpOre II IIOAeJII{B 3ry cyr{Ily Ha quc-

ro qreHoB pflAa B o6opore (36). Peayrbrar ral(olo no4cqera IIpI4BeqeH Ha

puc. 21 a' 6-1.iltr Bcex r[trporgDrx 3oH B O6er4x rroJryc$epax Coruqa. ]tarn4an
ir.rna Ha Drr4x rpadll4max - BlIalIeHI{e A+ g.rrn oAlroro o6opora (urnana c,ne-

Ba). tr48 roro )Htrpa{IaHa Jrerxo nortyqlrrb peayJlsrl4pyIoqee $onoBoe rloJre

Ha Aaprrofi IxI{pore B,I(a}ItAor{ 06opore (@11, ruxa;ra cnpaBa). Peay.nr,tupyro-
rquu SOnOnbIt{ IIOJISM }IEI HaBLIBae}I pa3I{OCTL trJIOII{aAeft, aauatrtx (t)- u
(-)-no.rraulr, T. e' @IIa : A+ _ A-, Em BeIuq]4Ha IIponopqIIoHaJIE,IIa pe-

ByJrt,rl4pylorqerly TIaIHI{r}IoMy rlorolty oT pacgrIaTpl{BaeMoft. o6nacrr'r (c rov-
Hocrbro Ao lrHolr{rrTeJrfl, paBHoro cpeAIIeft Eranpfl}I{eHHOcTI{ d)oHoBolo rIoJrfl B

,qar{Hoft o6;racrn).

ll[ u e paryun fi oruoautr nolleil,

I-Ia puc. 2 oseHt xopouo BrrAHa cNreHa srraHa floJrflpHoro IIoJrfl. oHa rrpo-

IrcxoArrr HeoAIIoBper{eHHo B o6eux uolyc{epax I4 ro-paaHo}Iy rporel(aer.
B N-uonyc$epe B Haqale 1966 I. HalII4HaercE yBeII{qeHIIe IIrIoIIIaAll (f )-uo.nn
,a -rpo"rai 40-50', B cepeAl4He 1966 r. yBelltqeuue .4+ ua'IltHaercrl Ha IIII{-
porax 50-60. rr B r(oHrle tg66 r. Ha q > 60", r4e H cepeAr4He 1.967 r, BaHrrr{aer

iaro .rouaprHocrr,. flpnmepno B Bro E{e BpeNLfl Ha rrl{3nr{x ilr{porax (noa-uotnuo,

Aail{e B S-uolyc$epe ua-ruupote 0-10") HalII{Haer l{ecl(oJrbl(o npe-o6.na4arr,

( )-uone. 3ra"<sotga) orpl4llarerlE,rroro IloJIfl pacrpocrpallflerc-tr ft N-uo"nrocy

, u"pur 2 roga Aocrr{raer mlrpor 60-70'. H cepeAv[e L97t_r. frorle y N-no-
Jrroca craHoBrtrcfl froJrolr{rrreJrE,Hbrx[ r{ ocraercfl Tar(oBBIM Ha q> 60' n teqenr're

BCero paccNIaTpI{BaeMoro ilepl{oAa.
Ha'urupora,r 50-60. n uocne4yroqr{e roAbr Ha6flroAaercfl erle 2-3 anxo-

Aa He6orblul4x o6Jlacrefi (-)-no;ra.
B S-uo;ryc{epe Ao r(oHrIa 1966 r. (})-nore npeo6ra4aer Ha Bcex ItrI{po-

rax. 3r:o ,peo6ruauntl4e saxBarr,IBaer AaEte aouy 0 -;- +10" N-uo;ryc$epu'
Vlleutruenue -4* uas[uaerc.tl B cepeAlllle 1966 r. Ha BCex [II{pOTax Hl{trie
_40", a B Haqare 1967 r. r.r Ha rluporax -40 +- -60". TOnsxO B CepeAI4He

1968 r. ,4+ yuenruraercfl I{ IoiltHee -60', rAe It cepeAI,IEe 1969 r. IIoJIe cra-
H OBI4TC.fl OTpI{qaTe JIE HbIN{.

[Ia puc. 2, a, 6 Br4Arro pacEpocrpaHeHr{e eI]I,e Heor(oJrr,nr4x ((BOJIH) fIOJIfl

B cropoHy BbIcoHIlx [II4por. ,(,,n4 6onee uo4po6uoro raxJ3yqegrafl IIpeAcraBI{M
pacclraTpllBaeN{Lltr MaTepr{aJI B HecfioJlbxo I4HoM BLIAO, rU,JIf Ha}I{AbIx IIocJIeAo-

iur"ourr, rflru o6opo-roB 6brr[ EafiAeHr,r cpeAHrre BrraqreHrlfi -4+ n HarH4oft

Irrr4porrrofi Borre r{ [ocrpoeHr,r BaBr{cr4rlocrl{ arrrx BeJrIrqIrH ot cp, flpuuep raKr{x
rpa$[noB npI4BeAeII Ha pLIc. 3. I{a Ha}HAorI rpa$uxe 6rrnu Onpe4eJIeHbI IIII{-

porrr, ua r(oropblx A+ uA- :1" -,4+ 4ocruraror rrancl4MYua (qilu* T q.q)'
5r, u"rrnrHbr 6bIlI4 lrauecelrbr na rpa{rln B BaBrrcI{MocTr{ or Bpe}reErr (pnc.4).
flocne4onar:eJlbulle To!IRI{ 6rrrll ioeql4ueubl. Cnlorugr,re IImHrtu :r,a_pfic. 4

IrOI(aBLIBaIoT CMeqeI{Iae IIII{poT l\[a6cl4]\[yn{oa A+, a IIITp]4xOBbIe - A-. TOnu1u-

IIa Jrr,rHr,rr{ rpy6o xapaHreprrByer orr{oor4TeJrbHyro BeluquHy uancuuyua. FIa

aroM pr{cyH6e t\roir1go rrpocJreArrrn repel{erqegl{e 1{a1clal,Iynron (1)- il (-)-lo-
JIfil ltiltr[ (BoJrrI)) IroJrfl, Har( ]\rbl I4x HaBEItsaJIL{ BrIIIIe. Hau6o,llee IloIr{HhIe (B0JIHbI))

coorBercrBylor nepeN{erqenr{flxr rroJrfl r( noJrlocal[. TaHue (BoJrl{br)) cyilIecrBylor
go 60 o6op"oroa, li c1opocry Nrrrrpaqr{rr r.rx H rroJrrocal{ or t Ao 3' 3a o6opor.

,qn" N-rooycdrepbl^" ,ror" 1923 to aBrycr 1978 r' (Happraurro,oBcxl{e

o6oporrr 3\1i 1600-i669) 6tIta rocrpoeua Hpocc-Hopperrfllll{o_Hlrafl{y-uHqlla
,R1 

'nenuulu A- gI.n narir4ofi flapbr coieAHr4x rrrrrporHbrx BoH. Ha pltc.5 s Ha-

qecrBe rrpl{N{epa [oHaBaIIa Hpocc-HoppeJIflI{IloHHafl {ynnqun grrn A- B aor{-ax

ao-so , so-'00.. ocuonuod onaxcroryon na aroft Hpunoit cNrer{eH I{a rpI,I 060-

pora BnpaBo orrrocr4reJrbuo HyJreBoro 3HalIeIlI{x 67'. flpgnogI4M MaI{cIlx'IaJIbHbre

irarur1ag Ry gnn [ocJreAoBareJllHbrx coceAHlrx 3oH N-[Oryc{epu r{ cABlrfrr
MaxcrlrryrIa ripnsoft orltocr{reJrt;Ho }IyJreBoro suaqeHl'rfl 6Z'

40-50' I 30-40" \ 20-30" \
:10-40' I 20-30' I 1A-20" I

0,50 0,55 0,32
4, '.1 4

-. 50-60" I
lJoEr,r IIo Q ao_so" I
R1, 0,45
67,ro" 3

t0-20' \
0-10' J

-0,10
0
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Puc. 2. tr{aMesesre I r, (DII* co BpeMeEeM AJr.E

z S-roryc(fepe (6)

/975 T, zolat
paBrrbrx rtrrrporrrbrx aon a N-notyc{epe (a)

ls65 /t 70

Ilo,ryueuurre cMeqeur,rfi 6?max cBr[AereJrbcrByror o rpy6oM troBTopenutr
apeuenu6ro rraMeuerrr{.a (-)-uo.neft B cocegurrx 6onee Bnrcoxtrx mrrpoTax co.
cABtrroM B 3-4 o6opora. Hranomzporrrbre Borrbr rre HoppeJrr{pyror Apyr c Apy-
roM.

flo 4aunrrrrr trBMepeuuft lrarunrsrrx rroJreft c Marurrorpa{oM 14, 751 BpeMe-
Ea cMerrbl BIraKa troJlEprrbrx troJIefi TaHI(e E{e, fiaH II troryqellllBre rraMr{. IIo [15]'
BbrcofiomrrporHoe o6paqeEr,re troJr.E B N-uonycSepe coEpoBolr{AaJrocE o6rqlru
trOJIOHTIITEJIbIII,IM BCIIJIECHOM IIAtrPflffiEHIIOCTI{ IIOJIE trO BCEMY AI{CHY. fIO UA-
ItrUM AAIIEbIM B KOIIqE I971. t. trOJIE IIA BCEX IIUPOTAX, fiPOME IIIIIPOT IO}fiIIEE

-50o, 6rrno raHxe noJlolr(trTeJlbubrM.
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a

I -60 - -70 
0

-+0--50 0

-0- -/0 0
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@nF

/971 T,zolbt
rro.fi BJrfl rorqeft c.a Ha 6or ee
noJrroca np[Meprro qepe]

n'

0

4'

0,,,

0'

0'

+/

0

-//96i /970
Anrop [15] rosopur r.r o (([oJro]rir,rreJrbrroit BoJrrre),

Hr43nr.rx rurrporax n N-nonyc{epe r,r AocTr,rraroqeft
IOA.

Ha pr,rc. 4 urr nanecJrr.r AarrrrEre ua [15, pkrc.7] o Mr{rpaquIa H rroJrrocy o6pa-qeHl'rrr-noJra (cnetlrre.xpymHI,I), a rar()r{e cr{elqe}rrae (aHoMaJrbrr6rx rroJrflpr{brx
upory6eparu{eB) rro [16] (renrune Hpynixra).

B o6rqeu, trB cpaBneuttn 4auurrx t15] 
'c 

Ha[_rr4Mr4 Moir{Eo cxaaar6, sro oc_
EoBHbIe IIeprbl I{3Me}reHI{,E npyIIHoMacrrTa6EbIx troJIeft oArrrraroBr,r B o6or4x Bu-gax na6lro4euufi . tlro Hacaercfl AeraJrr,Horo cpaBuer{rr.E rraMerreHr{fl pe3yJrbrr{-
pyrcqerb rfouoeoro rroJ]fl rro Ho-xaprar,r u cfegnefi Hanp.E]HeHHoCr?r M&rErrr.
HOro rroJrfl 3a o60por rro MarHr,lrorpa{uarecxur{ r{sMepeHrrrrM I15], ro o}firr[ar],
COBIIaAeIII4fI OTAeJILHLIX TITIIOB COOTBeTCTByloquX KpI4BETX He ITpTIXOAI{TC'r Halt
rr3-Ba lreoArropo,qlrocrrr caMoro {or-ronoro uofl_fi, TaK I{ r.rB-3a g}raqrlTeJrr,Horo
Br(JraAa [oJreft {;roHxy,ron B peByJrErarr,r [15] .

49

0



.4+

1o

45
n

?^at

-t0

7 _,./
1,f\, -n !i' -,,//'- \\. .,' /

:-=-\--'-J f\ .\-\/
-__::_l:_\ V ,r\_-l\a_
, _:--_-":==___

\_\
:z-:-:_----_---_-.

-6/o

/t6l 6t

Lx:

+6r-60

Puc. 3. I{grreneur,re A+ c tsttt-
poToir, ycpeAHeEHoc 1Io rlfirII-o6oporau (rouepa o6oPoroIr
yr{a3arrbl uag npr.rnlrlrl't)

,!fr

7J67 77 7,tofut

Prc. 4. Nlllrpaqlrx l\Iaricrlrl)'-
lroe .4+ il A- to urlpore

Puc. 5. Itpocc-noPPeJrEqIroH-
. EaE SyEI(qun A- IJtn BoE 40-

50' (.4;) u 50-60' (/;)
CMeIIIeHue 67 B oooporax. Illapuxo-
Bbre JrI,IHrrrr - 

ypoBeEb, BBrme I(OTO-

poro Eh cralloBurcE cTarI{crrrqecfilr
EHaqilMbrM rrplI ypoBHe BlraqrrMocrrr
95%

P aaru.epat crnpuw,mryp fiou,oourt nolleil

Tax HaH Hac r{Hrepecyror r{BNreuerrr{E xapaxrepl4cTr{r{ {ouorlrx troJreft

c urrporoft, troA crpyxrypoft (*)- un, (-)-uo.rn 6y4eu IIoHIIMaTb yqacrolt
l0-rpaqycuoft sonn-tro 4'oi"oru, sausrtrfi (f)- n:ru (.-.)-nonelr. I(ax ronopu-
ilocf srrme, MbI paa6uBauu Hcc-HapTLI [o [oJIIoTe IIo 10". flo^arolty MLI l[o]r{eM

roBopr{rb o crpyr(rypax paaMepoM } 10" c roqrrocrr,ro Ao 10"'
B xarx4ou o6opore MbI otrpeAeJIflJIII qI{cJIo cTpy1ryp Z;, lIMeIo[I{x AJIIIHy

l; tO_rpagycrrbrx r{rrrepBaJroB (li :1,2, ., 36), u sareM HaxolI,IJII{ CpeAIIee

BaBerrreurroe BuarreHue AJIrrrrIi crpyxrypr,r AJrr{ [arrnoro o6opora no {opnty;re
36 36

A',"' I Ao,'
Ha puc. 6 upegcranJleuo tr1 B rpaAycax' ocpeAlrelruoe tro 30 o6oporau

(uCero B rtregru BpeMeHII(Ix uErepBaJlax) n aarltcrauogrl{ or IIItrpoTbI.
' [JIs treptroAi trocJre cMeEbr Br{aHa troJr.EpEbrx rroJreft (lupenr 1965 - ox-
,"0fi- ig?A 

". in" S- u umur Lg7l" - onra6ir 1978 r. 
^na 

N-uoryc6ep) 6urr
Safi[esu cpeggtre paBMepbl Crpy1ryp B ItI{JIoMerpax. 01111 troArII{H.EIorc-E CJIe-

Ayroqeft Bar(ogoMepgoc:rra. CrpyprypBl, B I(oTopLIx troJIe trMeer ror ,I(e 38afi,
qro rr troJrflprroe trorre B [auu;fi nbiyc{epe, ua mrpotux 0 - t 30e I(Meror

paaMepbr 3. 106 xu. C poctotrt mupotrir pacryr tr paaMeprr crpyr(ryp sroro slra-

xa.
Crpyxryprr rrporrrBorroJrox(rroro auar(a rIMeroT trocro.EHHbIe JIr'IEefiHLre pa3-

Mepbr Ha Bcex [IIporax or 0 Ao -F 50o. Ha 6onee Bblco1ux Itrflporax arI'I Crpyl(-
rypbr ucqeaarot (prac. 7).

o6rqag lrJroqaAr,, 3ag.flTafl rroJIeM, coBtraAaroqrrM tro BEaI(y c troJIflpEbIM'

AJIfl Ka)fiAoft mupornoft BoIIbI ocraergfl B CpeAHeM tro6ToflIlggj.tr Ee BaBI{CIIT EE

or ml{poTr,r, HrI or BpeMeHr[ AJIE HaSBaIrHOfO Blrme treptroga. Ha puc' 8 BI(qEo'

nro ,urrrr.s c 3-ro npenrenn6ro rrHrepBaJIa rrJIoqaAb (-p)-uorx r N-ronyc{epe
trp aft TurlecRrr rIo cTo.EIrlra.

50
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Puc. 6. tr4aueuenne paorlepoB crpyl{ryp,
(*)- u (-)-no.rx c urr.rpororl ArI-s rrrecrl4
npeuennfrx r.rrrrcpBaJroB no 30 o6oporor
Ha.rtrlo urrrcpBaJroB: -z - Itoflbpb 1964 r., z -rHnapr 1967 r., J - anpcJlb 1969 r.,4 - aBrycr
1971 r., 5 - HoflopL 1073 r., 6 flHBallE,

i976 r. To.rHr,r - 
pa3r\repbr crpyhr-yp (-)-no.rUr,

Irpccrbr - 
(+)-norrr. BepruralrHuutr lrcproq-

r{aMu oTMcrrcHo nperlMyuccrBeHHoo pacrloJlo}}(e-

Hue qeHTpoB aHTr4Bllocrlr B AaHHoM npeneuu6lt
rrHTcpBaJre. Bbrcora .repro.IeH rpySo ilporop-
qrroHarbHa quclalr Botrr,6a

P":: ]. Zaneseulre paailrepoB crpynryp
B rr4JroMerpax B CpeAHelr 4rx aperreur.rlocJle cMeIIbI BHafia [oJ]gprrbrx no;reli
Hpecrnrtu 

- crplr{rf,pbr rot.o E{e BHarra, qro Ir
rroJrflpHoc ilole n nanuort noflycdlcpe, Hpyil{Hrr _
crpyr{l,ypbr rllorxBorro"qoE{HOIO SHaria

/2; tra
Z'/o4--

/

,4 i xul-

zo /, fJ" o

Puc. 8. tr{grreneur,re .4+ c rulrporoit gra
Irrecrrr BpeMerrnBrx rrHTepBaJroB (cru. [oA_
nr,rcrr r( puc. 6)

<-

Z5,U/4/tf
PIre. 9. Pacnpe4eleure crpyxryp (-)-no.rrn
B^_r\-noJrycQepo no BpcrreH[ Hilt3Er4 JUrrI1974-1978 i.
SoHa 0. -50', rroJrHoe qrrcJro crpyfiryp Z2g, LT._
Bpcrrfl )I{uBHr{ n oboporax

Er.. 10. AntonoppetaqrroEraf rfyunuua
l{a Ailfr ./.- B BoEe 30-40'
IIITpI,IxoBbre Jrr,rHr4r4 - cM. rrotrnrrcb Ii pI,Ic. b

4
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Rpeun ?tcttat!,u cmpAnmAp fiou,ooutr nollefi

Sror nonpoc I{ccJIeAoBaJIc.E AJI.E 1974-1978 rr. OnpegeJlaJrocb BpeMfi

,r(1136r,r AZ ctpyxryp B oTAeJIbHbIx mIIpoTHbIx 3ouax. TaHtle no4cuetr,r 6r,rlu
npoBeAeHr,r orAeJIr,HO AJrfl Crpynryp, cpeAHlrfi paauep Koropbrx 3a RpeMf Cy-
qecrBoBaHr{.rr cocraBJrE'II 10-20' u 30-70" [o AoJrrore. PacupegeJlerrlr.E arl{
cyrqecTBeHllo lre orJlr{qarorcfl. OrAeJrbHbIe mlrporrrbre 3olrbr rax}r{e He rloxaabr-
Baror BaMerHbrx paBJIIaqufi. floaroNly Ha puc. 9 4auo o6tqee AJLtr BoHbI 0-50"
B o6eux uonyc{epax pacrpeAeJreHlre crpynryp rlo BpeNIeHI4 xrr.ranu. Itax
Brr[r{Nrr paotrpeAeJreF]Ire I'IMeer rpr{ N'IaHcI,IN'IyMa: Ha 3, 6 u {0 o6opotax. Bpeua
,nr.r3rrr4 n t o6opor rre paccMarpl{BaJrocb. flocHo.urny B orIpeAeJreHLrI{ BpeMeHrI
)r(r{BHrr 4auuoft crpyr(Typbr Herr86e}fieu uexoropuft trpoI4BBoJr, MLI [orlbrraJlr,rcb
pemrrrr, Botrpoc o xapaHrepuofi g.nure;rblrocrlr cyqecrBoBalrlrfl crpynryp 6oree
o6tentrasurrM Mero[oM.

,[na rueroqrrxcfl y Hac rrocJlegosarensuocreft A- (A- : 1 - A+) 6wtn
trocrpoeHbr aBronoppeJr.frr{r4oHHr,Ie {ynHqllu /?o. HepanuoMepIIoe yMeHbrrreHr{e
.R, c ynenuqeuueM cgBr{ra 67 (xax, EatrprrMep, Ha pl{c. t0) cnu4ereJlbcrByer
o HaJlrlqr{tr HecHoJlbr(r{x xapar(Tepr{blx cocTo.trHlrft paccrr.rarplrsaeMoft trocJreAo-
BareJlEEocTu, 3to orpaE{aeT AI[cxpeTHocTb Bo BpeMeur{ E{I{BHI{ cTpyr(ryp {ouo-
BOIO IIOJIfl.

flo,;ry.lgHrare HaMr.r xapaHrepr4crr{r(I{ froBBoJrflror cxeMarurrecHlt trpeAcra-
Br4rb crpyr(rypy {onouoro rIoJIfl Co,rnqa B cpeAlreM AJr.E trepl{o,qa rrocJre cMeHLI
anaxa rloJr.spHoro no.na (1969-197 1rr.) n c.ne4yloqeM Brr,qe.

flo;rxpHr,re rroJrr:r, (*) v N-uo.nroca u (-) y S-nonrcca, BaHI{Maror Bcrc tro-
BepxHocrr, Connqa Bbrrrre urrpor 50'. Ha 6onee Er{Br(rrx ml{porax rro.rrBJlflrorc.E

cTpyxTypbr c rroJrflMr{ rrporrrBorroJlo}r{Horo BHaHa. r{rc,ro rIx pacTeT Iro Mepe
nplr6;rn;rnennfl r( Dr(Baropy, cpeArrr{e }ile paaMepr'I He Melrflrorc.rl. B6nrtara axsa-
Topa crpyr(rypr,r (*)-, (-)-"oJLE paBrrbr rro paaMepau (3.105 xm) ra aannnae-
Irofi o6rqefi ulorr{aql{. Bpeua H{rrBHI{ crpyltryp or 2 4o t5 o6oporon.

flpu 6o.nee AeraJrr,lroNr paccMorper{un {ononrrx uoneft o6napymlrnarorc;r
<(BOJrlrbI)) trOJr.fl, Mr{rp[pyroq,Lre H IroJrlocaM, T. e. [ocJreAoBaTeJrblroe yBeiluqeH[e
urorr{aAr{ [oJr.s oAHoro SHaHa Ha coceArIl{x ul{porax.

Cuesa Brraxa troJlflpur,rx uoneft rrpolrcxo[r{r rryreM pactrpocTpauerrrrrr rar(rrx
nau6onee Moq,HbIx (BoJIH) rIoJIfl c HI,IBnI{x ulrpor,

Bpeur cyrqecrBoBarrr{fl ((BoJrH)) (uo 60 o6oporon) BHasurerbHo 6onr,me
BpeNreHr,r E(r{3lrr{ cTpyr(Typ rroJlrr. 3ro oBI{AereJIbCrByer B rroJlbSy Toro, qro
<BoJrHbrD fioJr.s, cfiopee Bcero, cMelqeirr{e o6nacru BctrJIbIBaHI{.a uorefi AalrEoro
sHana, a He trepeMeqenl{e crpyltryp $ononux uo;refi H noJlrocaM.

2. fiu${epenqr{aJrbnoe Bparr{etrre Souonux no,refi

Pasilrsue uepr4oAoB o6paqeurr crpynryp {ouoarrx no.rreft Ha paaubrx
mrrporax xopo[o BrrAEo rra Bcex Ho-xaprax. ,[.na 6olee IrarJI.EAEoro [peA-
craBJreErrE o 4ra${eperuu4aJrbrroM BpalqeErrr{ Mbr paspesaJrtr nour[tr fiapr Ira
rroJrocxr( uo 10o tro rupore, fiafifi xaxtgofi t0-rpa4ycuoft unpornoft aourr onn
6rr.r u Eaxr eeHtr B xp ouoilo rr4qecr(oM rro pfl ,(Re.

Ha plrc. 11 npegcraBJleubr arl4 BpeMeEur're paaneprxia. Ha EI,IX xopome
BrrAHo cMeqeurre crpynryp co BpeMeEeM lro AoJlrore. Cueqeurre B cropoEy
66nrunx [oJlror rra Hrrar(trx Er,rporax coorBeTcTByeT rreprloAaM MeIrbIutrM, qeM

r(Dptr)rrnrrorroscnrafi (P < Pil. Ha snrcoxux rrporax P ) Px. f(poue toro,
Br{ArIO, qro/ B OTAeJIbHbTX rnuporEbrx soHax CMetqeHrre Crpyr(Typ pa3ilI4qEo
B paBubre MoMeHThr BpeMeErr. 71 AarHe B oArro Ilt ro ?fie BpeMfl ua6trogarctcr
cTpyr(Typbr, pacrroJlox(errrrbre na oAuofi rnflpore, Eo Ha pasrrr,Ix AoJrroTax, BP&-
rqaroqnec.f, c paaroft cnopocrrrc.

Oqenuu noJrrrqecrBerruo rrBMerreu[fi treprloAor o6paqeurrfl c rtrIrporoft, rpe-
MeHeM r go.rrrorofi.

Itan yxre orMeqaJrocb, AJrr fialr(Aofi uruporuoft Borrr,r Becb uueroquficr y nac
MareprraJr uo {ononrrlr rroJr.EM rrpeAcraBJrerr B BrrAe rpeueuu6ro prrAa, cocTo.E-
qero r{B rrJrrcc r4 Mr{rryc eArlr{r4rl. Cr.oxque pffAoM eArrunqbr oArroro Brraxa co-
craBJrflror (crpyr(rypy> {ouonoro rroJrx [aHuoro B]raxa.
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Mbr crasr.{r,{ BaAarry uafiru [epr,roAr{rrHocrE, noBropfleMocrrr crpynryp s aroft
Iro cJIeAoBaTeJI bHOCTI{.

B o6ulIrx qepTax MeroA orlpeAe.rrerlr{fl rreprroAa cBoAr4rcrr H trocJreAoBareJr},-
rloNry saAar{lrro upo6nrrx [epr,roAoB (lra p unenon pa4a) . flplr HaxgoM sHaqeHuuP uecH-o;nr,xo (tr) uocneAoBareJrbHo BB.Erbrx [epr{oAoB ocpeArr.Erqrcfl rar(, qro
xarrigr,rfi n-iE s.re:c. troryqeHHoro p.flAa (n : I p)- nnrnerc.s cpeAHrm,r
SHaqeHr'reM n-x qJreHoB Scex L p.sAoB, BxoAflqr.rx B ocpeAHeHrae. .(.rrn noJry_qer{Horo cpeAr{ero p.sAa HaxoA,r.rrcfl cyMilfa lro4yreft Bcex ero qJreHoB, AeJreH_lrarr Ha rrrrcJro qreHoB psga P. 3ra nenr,rsuHa .EBJr.EerCa uepoft qerRocrr4 nepr.{o-ga (x[). Ecnr crpyxrypbl B ocpeAlraeNrDIx p.f,Aax pacrroJro]r{euhr ro}r{AecrBegHo,
T. E. BCE II V _L I{MEIOT OAI{HAHOBbIE NOP,EAITOBEIE HOMEPA BO BCEX P,[I[AX,M :1. trelr 6orrrue paa.rr_lr-unft n pacuo"norHe:rvn !\, -1 , paccMarpr{Bae-
r{brx pflAax, TeM MeHbrrre M. Sagasa cocror4r B Haxo}ilAeHralr rixoro ir, np,
rolopoN,r M 6wno 6r,t ltaxcralra.nr,uo.

_^Hl^DroM trptrHqr,rne 6r,rnr.r cocraBJreHbr aJrropr4rM r,r trporpaMMa q.rrq DBMEC 1020. B u_poqecce npo6u,x orpeAerre,rrfi uepuoga 6rir nur6parr'il;rp;;;
oc.pc4Heltrr.E L : 3,

Peayrrrarr,r sH.rr.rcreHrafi [epr{oAa ,,peAcTaBJreHbI Ha puc. 12, a, 6, cpeg-
Hee I'IslIeHeIIIre cr4rroAl'IqecHoro neplroAa c ruuporofi, oIIpeAeJrerrHoe no BceMy
MareprraJry, AaHo Ha puc. 13.

ItaH nlr[rau, B cpeA,eN,r Bpaqe,r{e $ouonux noreft no H,r-napraM orpeAe-
Jrflercfl c uanofi Aracuepcnefi r{.B xoporueM coorBeTcrBr4r4 C pesyJrr,TaraMr4, rro_
flyqeuHr,rNrr AJr.E BoJronos l17l (cn"rrciruuaa illlt4n Ha pr{c. 13). 5ro , 

"u Vurr"_TEJIbHO, TAK HAH CTPYI(TYPbI {OUONr,rX NO"rrEft OKOHTYPI{BAIOTC.E BOJIOITHAMI{.
O6parulrca rerepb H npeueunr{rn Slroxryar{rlflM cnopocur 4ra{{epeHr{r,r_aJrEHoro BpaIqeI'II{fl. Ha plrc. 72, a, 6 Mo}ItHo BaMeTr{Tr, cyrqecrBegrrr,re rrBMerre-

uraa cHopocrr4 Bpan{eHHfl? AJrfl[{rrecfl rro HecHonrxy o6bporos. Ha uoropoa,
ToqeH B orAeJrr,Hbrx o60porax Mbr rre 6y4elr o6parqarr uor-*urrru, TaK HaH Orrr4Moryr 6r,rm cnegcrBrreNr EBoJrror{r4orrurrx r.ralretrenllft {ononiu oorut.

P a cclto'rprarvr cuarraJr a uar.r6or ee trJr aBrrlre rrBMeHeHr{," cnop o crr{ B p aqe'r{rr.
Paeo6r,eN{ Becr, Mareprlran na 6 npeueunrirx rrnrepBaJroB no 30 o6opor";. Il- ;;;;*_.[orr rrr{repnare uafigeM cpeArree 3}raqerrr{e-u-eproga o6paqeurax 1puc. l+7.Bce Hpr,Bbre, HpoMe xpnnoft 4.ur 50-60" N-"o"i[6.p"i, irunrepu,yrorc.rr
yMeHbrrreHr{eM fiepr'roAa r cpequefi.r_acrr4 paccMarpr4BaeMoro ,rrr"puuou. boo"urrerHo aro Brr,qHo n s-uorycsepe. flo BpeMer{r{ aro yMeHbrrreHr{e [epr4oAa [pr{_
xoAI{TC.fl Ha MaKCr.rMyM r,r nocJle},raHcr.rMaJrbHbrfi cnag corne.ruoft unaruoo"rr.I{a6nroAarcrcn u 6otee 6r,rcrpr,re xo;rre6auu.s 

"up:roau.-Hu 
pra. rz angni,qTo BO MHOrr{x cryqa,Ex ua o4uofi mr{poTe nepr{oA B reseHue necxonr,xrax o60_poroB co.nurla He Meuflerc.E, a sareM r{a rrpor.s?ReHrarf Hecr(oJr6nr{x o60poronlrMeer sEarreHr.re, orruqarc[treecE OrrlpeAhrAyrqero. AuunuryAa Tar(r{x xone6a_nraft uepnoga cocraBJr.Eer rra IrrrBKr* rr,rp"otur r-r;p;;ilrur;rx rdrrrepBaJra(0,7_5--1,5 cyr), Ha Bbrco*r{x ur{porax 

^o*bg* 
ao 4 ,nurrffianon (B cyr).

I4aN{eHeE[e cfiopocTrr npaqeur.rr ua6nro4aerc.E rre roJrr,Ho B paB]rrJe r,IoMeH-TI'I BPEN{EHI4, HO I'I B OIHO Ilt TO }I{E BPEME UA OgrrOft ruIIPOTE, HO HA PASIIbIX [OJI-
Tg11*. Haupr,ruep, T3.puc. tl r S-noryc{epe , ;;;; i0_80"'; ,.p.A;;;L970 r.lr B HaqaJre lg7l-r. Moln,,o ur4ari crpyr{rypbr, pacrroJro}Her{rrbre r{a paB_rrbrx AoJrrorax r{ r4Merorqr.re cyqecTBerrHo. orrxsaoqr{ecfi rrepr{o4rr o6parqe_rura (paanr,re rra*rroHbr crpynryp Ha pr.rc. ll). tr;;;;t;;;'dur"o "ptri,u&olrpeAeJreHr{e treprro[a o6parqeulra or4eJr],Eo AJr.E AoJrror 0-180. " rso_i601rrp[qe^{ no [oJrroTe paSAeJreHrre npoBoAr{Jrocb He rra l0_rpa4yonbre 30HrJ, r(aHpal{blrle, a Ira AByxrpaAycHbre ('rto cootnercrByer Bpe},re,rroMy rrr.rrepBaJryn 0d,15) . Taxr'r^u o6paaou, oAHoMy Hepprr'rrolroBc*oN{y o6opory coorBercrBo-Barro retrepb 180 sre*os p.EAa, a ue 36.-rlpo6rurn r.pril4ii.iiur"r"6 ra^ ,r{e,na^ rI paHbIUe' rlo BceMy p''Ay' Ho cyM['IrrpoBa*r{e rurer'roB prrAa Ar.a ,,oryqe'u-E
$yu*qlur rrer*ocrfi trepr,roAa [poBoAr{Jroci o..4ersuo ro [epBBrNr 90 uneuanr pa-
AoB r{ ,,o ocraJrr,Errnr. Ha plrc. I5 flpr.rBe,qe,r,r ,aorer.,rrrd rpyuxqrau ser*ocTr.IM c Bern'*ruoft npo6uoro neprroAa AJr.rr Drux clyqaes. Itax Br{Arrr,r, r,ra*crr-
{3fprT,T,::lil"^:I"" Aolrrorrrbrx rr}rrepBalroB 0_t80. (xpunan 1) ra t8o_iruu \KIrr{Bafl z) coorBeTcrByer cyqecrBeHHO paB,,uqHbIU neprao4au o6purlurr*cTpynryp B Drr{x r4HrepBaJrax.
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Puc. 11. llalreueur,re co BpeMeuer{ AoJrrorrroro pacnpe4eneura {ororrrx uoneft r !.0-rpa*
AycEErx mupoTEbrx BoEax

Beroe (*)-uone, qepHoe (-)-none. BHr,rsy yHaBaHbr HoMepa o6opoton. B S-rroryc{epe [oJlrorbl L B fiaE(-.

Ioft fiofiocfie pacryr cBepxy ouua, a N-nonycoepe cnuay nnepx, ,{arn upoxorr(EeHlrE qepea qeurpalrnrrft:
MEPIIAIIAII BOBP CTAIOT C YMEHbIIIEHUEM AOJIIOTbI,

IloUo6noft MeroAIIHofi Bey111qu11bl treptroAoB o6paqerlrx orAeJIbHbIx crpylt-
ryp otrpeAeJr.EJrtrOb eqe B HeCKoJIbI(rrtX cJlyqa.Ex. Otxvrorenrae eTtrx IIeptrO[oB oT-

cpe[Hero 3HaqeErlr.tr AJIfl BCeX AOJIIOT AOCTtrraeT IIEOIIAa CyEOIt I{ cyqecTByer-
B reqeEfle HecnoJrbnrltx o6oporon troApflA.

CparUenlre noyre6anufr [epl4oAa B cooeAlllrx mupoT]Iblx BOHax, a Tal(11te'

trpocJre)r(uBaEr{e uo Ho-xaptau Crvreqeuufi CTpyl(ryp B qeJIoM oT O6op6ra'
n o6opory BMecTe c uBJro)fieEublMrr Bbrrtre peByJIbTaraME tronaaaJro, qro oTAeJIb-

Ebre Crpyxryprr {ouonrrx troJIefi Bpaqalorcs c paBIIbIMIn cxOpoCT.EMtr. Ha6nro-
Aarorcfl ral(E(e Cilyqau? I(orAa pacmtrpelllle BoautrItruefr Crpynryprr {ouonoro
IIOJLE trpouoxoAtrr rOJIbIto Ba CqeT cMeqeHIIfl satraAIIoE rpaHl{qbl crpyKrypblt
B ro BpeM.fi HaR BoCroqIIa.E IpaHI,Iqa ocTaercfl IIoCro.flEIIoft B KgppgIIrToEOB-'
cHrrx xoop[r{Harax (pmo. 16).

3. Ocuonnrre peByJrbrarhr

Tlayuerue {oronsrx Marur{rrrbrx troJreft Connqa 1964-1"978 rr. tro Ho,-
r(apTaM tro3BoJrffer cAeJIarB Bar(JlroqeHtre o xapal(Tepe tlonoarrx troJIeft B aTo.

BpeM,E r{ otrpe[eJrrrrb AJrfl ]1]IX HeftOTOpbre qucJleHEbre xapaHTepI{cTrrRr4.
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Pttc. 1.1. Or<ou.raurre

B uaqane paccN,rarpr{BaeMoro HaNrr{ rreprro4a (KoHer{ 1964r.) rroJre y N-uo"rrro-
ca orpl{qaTeJlr,Ho, a y S-[oflroca rloJroirrr.rTeJrEHo. llonoxrurenbHoe rroJre npeo6-
JIaAaer Bo nceft rc?r{Hoft rroJryc$epe (aaxnarr,rnaa Aa}r{e [rr{porr,r 0-10'
N-uonyc{epr,r) unnorr Ao cepeAr.rHu 1966 r. C aroro rpeMe}rr4r HaquHaero.s rpo-
qecc cMeHr,r BrraHa troJrflprrbrx rroJreft. Ha ruuporax 40-50" n N-uonyc{epe
yBerrqrBaerca AoJrfl (*)-rons, a n S-uoryc{epe - gorfl (-)-uona. 3.ro yne-
Jluqellrre, rrJrlr (BoJrHr,rD (+)- lr (-)-nonefi, cl,rerqaerc.E r( rroJrrocal,r r{ K cepeAr,rHe
1968 r. Aocrr{raer aou 60-70".

B S-uonyc{epe H HaqaJry 1970 r. ilporrcxoAr{r ono}rqareJrr)r.ra.s cMeua BHaKa
rloJlrrpHoro rroJr.E, oHo craHoBr.rrcrr orprrqareJrF,Hr,r},r. B N-nonyc$epe B Haqaile
1969 r. froJre cTalroBla.rcfl rrofloirir{TeJrbHr,rr,I Ha Brrconr,rx flrr,Iporax, Ho B 0To
?fie BpeM.E c HrrSItI{x InITpOT pa0l1pOCTpa]JfreT}ft ((BoJrr{a)) oTprrrlareJrbrroro noJrfl.
flo'r'rlt qepeB rotr orra AoxoArrr Ao rxlrpor 60-70', r4 B rerreHr.re scero 1g70 r.
troJIe ral{ orpl{rtrareJrbuo. I4 ToJrr,l(o B rraqaJre 797 1 r. flpor,rcxoAr{r oxoHqareJrb-
Ha.E CMeHa sHaHa rrorrflpHoro noJrfl B N-no;nycrpepe. Iloc.ne SToro or sHBaropa
H lroJrrocaM paclpocTparr.Erorc.rr erqe IIecHoJrr,Ko (BoJrH)) (f)- lrrra (-)-uonn
co cKopocrrlrtu 1-3" aa o6opor'. FIo ouu He croJlb NlorqHr,r rr He AoLrrr{raror Bbr-
coHr{x mI{por. Bpenrn pacfipocrpa]rerrr4n 'r'axr{x BoJrrr Aocrr,rraer 60 o6oporon.
,(nn nepuoAa rocJre cMer{br BHaHa noJrflpr.rbrx no.irefi (c anpenn 1g6g r. ann s-
uonyc{epr,r rr c rrcrrfl 797 I r.A.na N-roryc{epu) B cpeArreM {ouonne nona

o
70 "1
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Pttc. 12. tr4arrerrenlrn ncplloAa
pa3JrlrtlrlLlx ulllpoTHIix Solr

Ilcpuog. P ynasau Bo IJpeMeltIIbIx

/970 /975 T,zofltt

o6patr1enflfi {ononux rroJler"r B N-nonyc{epo co BpeMeEeM EJra

r[IrrcpBaJlax I/36 Pa:0d,75'1 , a - N-no,qycrtrepa, 6 - S-norycdrepa'

pacupeAeJreH6r tro troBepxgocnll Conuqa cJIeAyIoU,I,IM o6pa3oM. Bryme mgpoT'
1,50'- rrosepxrocrb Coruqa BaE.Era troJreM oArroro Bl{axa, (*) v N-uonloca lr
(-) V S-nonroca. Ha 6onee III{BRI4X ltrI{porax cyq,eorBylor crpyl(rypbl troJIff

trporrlBorroJlo?firloro BEaI(a. 9rc;ro Ilx pacrer rro Mepe trptr6fiux{enu.E r( aHBa-

ropy, cpeArrlle.E(e pa3Mepbl I{e MegflIorcfr fi. cocraBJI.EIor 3'106 xnr. B6lzan'
agBaropa crpyl(rypbl (*):u (-)-uolr paBHbI no pa3MepaM I{ BaEI4MaeMofr 06-
rqefi trrorr,aqr. BpeMs ux x(I(3Hr{ or 2 4o 15 o6oporon

fiu{{epeHrlfiafibEoe BpaqeEr{e crpyr(ryp ifororux rroJleft B cpeAEeM ra-
noe rr(e, Har( r{ oupegerl.EeMoe tro BoJlonuarrt (uepnoAH o6paqentr.fl Mer.flIoTcf oT

26d,8 go 32d,2"pi o.perole or a*Baropa ,. InffporaM 60-70'). Ha6nrogaercx
Irenoropoe yMeIIbmeEI(e trepuoAa o6paqenur B etrOxy MaHCtrMyMa IItrI(JIa tr Ea

BerBrr ctraAa anrlrBuocrr{. Hpoue toio, orAenr,Ebre crpyntyprr {orouux uoletYr

MOryT I4Merb BaMerHo OrJIIIqaIoqIIeC.E oT cpeAger'o BIIaqeIItrff IIeptrOAbI O6pa-

rq,eHtrE.
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Prrc' 13. tr{gneuesne ctrEo^_uqec*oro [.epr{oAa o6par-4erur {oronrrx uoreft c muporofi
B cyrr(ax (ueoax ruHa.rq) rd cr4Aepr4trec*oti*6o"r""""olu-d."#;"ffiirx aa cyrxn (npa-nar rmta;ra)
Beprr'rxarlurre qeprorr(rr - Arrcllepcr{.E B orrpeEeJrerrr4rr neprroAa. ErE I a 1 4 5gc gucrIencrrr MeHbrrrelpa$urrecnoro raso6paxeulta ro'rnrr. Crrroruuarr ruuvl _ EaHHrre hZl grn 

"oronouPac. 14. llaMeueulle uep_r,r_oga^o6paqeutr.E souonoro troJrrr c ocpeAnerlreM no B0 o6oporalr
AJIE paBJItrIIEEIX mr4pOTEbrX AOE
IIrTpuxoBble r!(Hlrlr.- cFO[Hlr€ BHaueHIrE nepuoAa rro BceMy MareprraJry AJr.fi coorBercrByro,,1]rx uuporHbrx ao'
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Puc. 15. Irlsuencurtc qerRocrl'l

c serr.r.rrtuoii upo5uoro rlePrlo-

AA AJIfi ABYX AOJI|OTHbIX IIIITCP-

,uroo , oAHo II ro iHc lPcrtl (na-
qa.no 1970 r.) tr rla o4uoit run-
pote (-20 -:- -30").
Hprrnarr I - troJrorbl 0-180"' 2

180-360'

, Prac. 16. ilorouresue rpa EIrr[
(-)-o6ractu B nDPPrIErroEoB-
cr(I4X RoopAl,rrrarax B TeqeEtre
ceMr{ o6oporoB

)Itr4pHaE ttilttti.n - rpaHl'rqa o6lacrr
B nepBoM o6opote, ropusoHTaJlbto 3a-

rrrrpr'IxoBaHa o6racrl pacro'ro'r(eHl4fi

rpalrlrrl Bo 2-4-M o6oporax' Beprll-

HaJlbHO EalrrrprrxoBarro rroJro'(eHr{e

rpaflrrrl B 5-?-lr o6opotax' Saurrp[-
xoBaHHa.E rloJloca B sllxueft qacrt

Haprbr - rroJrorfieHrre rpaHrrllbr, paB-

Eefisioqefi (+)- r4.(-)-ro.JIE B relre-

HI,re paccMorpeuublx ceMlr o6oporoa

/do /a,

/20 /t0" /-fl
o !/60"7O

B eanrlo.Ieul,Ie rrpl4lroruy rICHpeHHIoIo 6naro4apuocrr' anaAer{I'Iny A' B' Ce-

B epHoN{y 3a rroJr esrro e o6 cy;ri4enr,re pa6orl;L
-fl npraanar.eJrE,Ha rar(lHe f . A. I{oanoBofi Ba COCTaBJISI{I,IS trpoIpa}INIbI I{ pao-

qerr,r H; 3BM u JL C. IororrorrocoBor,i Ba rroNIoIqIr e o6pa6orHe II o(PopNIJrerIrII{

CTATEII.
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BOAOPOIHLIX JIUHIIIII,
YIII{PEHHbIX tI JI A3M E HHO }:T TYPEYJIE HTHO CTbIO

A. B. Iatgeqxnft, E. A. Orc *

Sata6yrupooarrBl yrrliBepcaJrbEbre rrrrapr(oBcnr,re npo$rarra 6ansuepoucxnx nzufifi
BrrJroTB Ao Hre n typ6yuenruoft ntaame. B or:nraque or auarou4surrx ra6nr,rq An4epxra.nn
r,r Ba[[eaa, [peAHaBEaqeEIrbIx AJrfl .ralrrauaproft rrJla3Mbr, B EacroflrqeM pacqere LrcrroJrB3o-
Balrbr peJreeBcxr4e pacrrpeAeJrerlra gJlenTpr{rrecrr.rx nouefi nuecro pacfipeAeJrerr,ra Xoalquap-
Ba, flofi)ryeuruii ua6op npoSr.meft flBJlxerc.s ocrroBot AJr.E paBBr4Tr{E crre4rpocfiouraqecnorl
MeToAI{Ku LIccJreAoBaEIrE MexaErrBMoB EererrJroBErx anreur,rftrn HoclrraqecHoft rrJra3Me.

QUASISTATIC STARK PROFILES OF HYDROGEN LINES, BROADENED BY
PLASMA TURBULENCE, by A.v. Gatdetsfty and E.A.o/es.- The universal stark
profiles of Balmer lines up to H1, for turbulent plasma are tabulated. In contrast to ana-
logous Underhill - Waildell's Tables, intentled for Iaminar plasma in present calcula-
tion the Rayleigh tlistributions of electric fields are used insteacl of Holtsmark distribu-
tion. The obtainetl set of profiles represents a base for development of spectroscopic me-
thod of investigations of nonthermal phenomena mechanisms in cosmic plusma.

7. llccnegoBauue ctrexTpaJrburrx nuuufi BoAopoAa Mo)fier rrMerb 6oxrruoe
SlraqeEtre \firfi. acrpo{r,rBr4r(r,r, flocnoJrbny BoAopoA - rra[6oJree o6rarrnrrft
sJreMeEr SO BCefiesuoft rl ero ilpr:u:zfi trpr4cyrcrByrcT B crrer(rpax 6o;rrmugcrBa
BBeBA. ,(ra norrauecrBerrHoro aHaJrr{Ba neo6xo4uNro snarr upb6l{rb Roe{{r4rlu-
eEra trorJloqelll{.E I (AI) B Jrrtnurrr. .(rr 6o.rrrrulrHcrBa ueno4opo4rbrx Jrr{Hr/rfr
I (Ar) xopomo ourrcbrBaerca {yuxqueft (Dofirra H (a, u), anrrloqefic, 

"u.p.-rofi 4zcuepcEoEEoro RoHrypa, o6yc;ror,neuHoro BaryxaHr4eM, r[ rayccoBcKoro
r(orrrypa, o6ycnonneuuoro a{{exrorrr,{ourepa (cn., nanprauep, Ill).

o4uaro [Jr.tr BoAopoAgbrx Jrrrrrrrrft cyqecrnenrlyrc poJrb B yrtrupeur4n [rpaeT
rnuefiuuft aS{exr IIIrapna. B arou cilyqae xoe{{uqueur uor.noqenrr.E Ha oArrrr
aToM Molr(eT 6rrm upegcTaBJrerr B BI,IAe

t(Al.) : $t?,,,., [+, @)++"#?] (1)

(2)

(3)

3a.r-"t_ S (a) - HopMr4poBarrrrbre mrapnoBcxrre npo{u"rra or apryMeuraa: L?'"1 Fo, r(oropbre otrpeAeJrfirorcr {yrlnqueft pacupe4enerrllfl nzfdl "r"-Brlcrar[qecxr4x aJrer(rpr4secxr4x uorert B rrJraalvre (p: FlFo,,Fo _ xapaxrep_
Haf rratrp.E?r(errrocTb no.nr) :

Cueqeurae Al, or qerrrp_a JrtrLrru l,rr, nrrpamaror o6rrqso r A, Fo _B eAr{_
Hr{r{ax cGS. Bern'su]i'rr X : n (n, " nz) - n' (ru, - rL;) Bbrpa}HeHbr qepe3
uapa6o.nnuecnr{e HBarrroBbre qrrcJra nepxnero r.r uuxisero. (co ,orprraoru) co-
cro-arrr{fi aroMa. Illrapxon cxr{e rro cro.Er{rr * c, yr cwrrbr o crlror"ro p o u f x, f', t, I o
gttn.flflflflflflflflflflflflflflfl w]dufr. cepuu Jlafrvrana, Ba,nruepa, ilallrena u BpaHxera BrrJrorr, [,o n :: 18"^aara6yJrr{poBa'br B rtrr4po*o rr'Becr'brx ra6nurlax Arrlup"rr.rr u Ba4-gern [21. Olrlr raxnre paccsrrafira uo Sopuyne (2) r.r aara6yrrfour* rrrrap*oB-
?5,r,.^,"_po6",rlr Su_ (a) ara oepeuracnennnx srime t :aifr, sars u HarrecrBe
vV (p) {yunlquro Xorr,4:rrapxa W (FlFil t3l (f,H: 1,2b.1i)-s 1y,t",Iy' _ xou_rlerlrpa{ufl a.rexrponon).
- B*;;-""ft uayyro-r'rccJreAoBareJr'c*r.rft r.rrc**yr {r.raraHo-rexurasec*r.rx ,n paAr{orex'rr-rrecnfix ueuepeur.rft,
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Co npeuenn ory6.rlrxonaurrfl pacrreros [2] reoplr.rr rxrapr{oBcnoro ym}rpe-
HILfl Bo[opoAHbrx JII{Hr{fi s [rasrre 6nrra oqeur, cytr{ecrBeHr{o paanr,rra (clr.,.
HalpLIMep, HeAaBHr{e o6soprr t4-61). B conpeuerlHbrx pacqerax npotpureft
S (a) yuurr,rBaerc.fl nea[ua6arr,rqecnoe noa4eficraue eJrer(rpoHoB, a AJrfl pac-
trpeAeJrellllfl HBaal{crarr,rsecxux norefi rroHoB r{cnoJrbayrorcfl peByJrETamt Xy-
uepa [7i 1. Ognaxo raxlre pacqerbr tpe6yror c pocror[ n HacroJrb]ro rpo]roaAnr{x
grrsr4cileguft r'ra OBM, qro ourr 6br,;rn sbruorHeHbr roJrr,fio AJr.fl rrepBbrx trerr,rpex
vraftMauoscxlrx u 6ar6NrepoBcKrIx;nr,rur,rfi [8, 9]. Itpoue roro, B Drr,rx pacarerax
mrapxoBcnnft upo{u;rn illr.rlrur BaBr{cr,rr r're roJrt,r(o or Afu r,r 1y', xax n [2], no r
oT TeMtreparypBr rrJrasN{br 7: uoarolry orr{olreHr{e L)"1 FH : c(, yiHe He flBrrflerc.E
yrrr.rBepcaJrbr{r,r}r napal[erpoM? r,r peayJrbrarrr n [8, 9] npe4cranJreHr,r Jrr,rrrrb AJrfi
Her(oropr,rx euaseHuft N n T.

Tannlr o6pasou, ra6nuqr,r upoSunefi Su (a) ua 121 , ocHoBarrrrbre rra rpocror,r
crarr.rqecnoM upeAeJIe agua6arnuecHofi reopura, 6taro4apfl yHrrBepcaJrbHocrn
pacseroB coxpauflror cBoe BHarreuu'e [o Eacro.rrrqero BpeMeHr.r. Oun .snrsror-
c.fi, ro cytr{ecTBy, eArlHcTBe}r}rofi ocuosofi AJrE aHaJrr,rBa BbrcoKr.{x 6a4r,lrepoa-
cxrax (z ) 7) y rafiMauoscxvx(n) 6) nraurafi, a rar(Hre Bcex trarueHoBcr(rrx rr
6paxHeroncnrax nraur.rfi. rfuo racaerca upo{r.nefi ,Ss (a) us [2] [Jrfl rrepBbrx qe-
Trrpex tvrlir cepvir Jlaftlraua u Earr,uepa, ro 6ea uux 6r,rro 6br uesoaMoixHo
ol{eur{rb BHarrrlMocrE, a{{eHron, yrrreuHbrx s 6oJree cJIo}r{Hbrx pacqerax [8, 9].

2. B upo6;reMe yur.{peHr{fl crrer(rpaJlbrbrx nlruufi B rrJraBMe paccN{arprrBa-
roTc.tr rprr naarauogeficrByroqrre crrcreNrbr: aroMbr-rrBJryqareJrr,r, oHpyinaroqar
rrJIaBMa rr EJrexrpolrarurrrrroe r{BJryqgs11a. tr4a unx [epBr,re [Be flBJr.rrrorcfl. cucTe-
MaMr{ 3apfl }r{eHHDrx rracl r{q, B sar,rMoAefi cTByroqrrx tro 3ar(oHy }ty.u oua.

Hynononcxo e B BauMo[efi crnrae, HaK r,r aBecrHo, o6nagaer p.sgoM cneqlr$uve-
cfilrx qepr, noropbre, oglraxo, rrpoflBrrrlrorca r're Bo scaHoft cr4creMe Bap.slneu-
Hbrx qacTr4r{. Flau6o;ree .spxo ourr npo-EBr.srorcfl B crtcTer,rax r.rB AByx paarro-
r{MerlHo 3apfl}r{eHHbrx qacrr4q (rrauplruep, B aroMe rogopoAa) r.r B MHorosacrus-
Hbrx r(yJrouoBcnrlx crrcreMax (naupulrep, n nraaue). C aroft rosnr,r Bper{urr rre-
pexoA or Baxolra I (Af) oc H (a, u) gtrn HeBoAopoAHr,rx rlrrurfi r( (Bo[opo[Hofi]
Sopuyre (t) a.na I (Afu) c xonr,qnratrir(oBcnr,lM pacrpeAeJreHr.rer,r D.rrenrpuqecnux
uoreft .EBJr.Eerc.fi orpalr{enr{eM r(yJIoHoBcnoft creqnSraHr{ Jrrtrtrb n oguoft lIB rpex
naaralro4eficTByrorqr{x cr{cTgM - B aroMax-H3[yrrareJrax 2. OguaHo trptr rocJre-
AoBareJrE,HoM rroAxoAe cJre[yer yarecrr, HyJroHoBcnyro cueqlr{uHy rr B gpyroft
cr4cTeMe - B rrJraBMe. Taxofi yqer trpr.rBo[r.rr ]r rrpeAcTaBJIeHr{ro o rrJraB}Ie Kar(
o cpeAe, n xoropofi N,roryr 6r,rm llurencrrBr'ro paBBLrrr,r r<ore6aur.rs EJIer(rpuqe-
cfioro rroJrfl (urasuenuaa ryp6ynenruocrr,). 3rr.r Hore6aHrlfl cytqecrBelluo or-
pa?+(alorc.E }re roJIbKo ua (rlraravecxfix csoficrBax rrJra3N{r,r, Ho rr Ha ee cflenTpo-
cKorrurr, 9ucneurlrrfi pacrrer Ixrapr(oBcltoro ylrl4peHI,Irr Bo[opoAurrr luuuli
nnaaN,reuuofi ryp6yrentuocrbro .rrBJrflercfl uaureft aagauefi .

{. Cne4euua uB OuBunI,I typ6y;reutuor-t u.naaur,t

1. OcnosnbrM orrusr,reM rrJraBN{Lr or Hefirpailr}Iroro raBa nBJr.Eercfl BoBrro}n-
HOCTT, ytrOp.tr[Oqennr,rx xore6aultfi cllcre,ubr HaH l{eroro. C ro.rxu 3peHr,rfl cra-
Tr{cTl4arecnoft $ualrxlr rrJraaMa - D'ro ancalr6ns He ToJrr,Ko rlacTr,Iq (a.rrextponoa
lr raouon), Iro r{ HBaar{qacrr.rq (no.nn) [10] . IIoscnIlNI, o Kanrrx none6anusx r.r BoJr-
Hax rrAer peqr,.

Xaoru.recxoe 'xerrJloBoe ABrrmer{ue Bap.rIir{eHHEIx aracTrrrtr rIJraBNtI Br,rBr,rBaeT

a${exr oxpaHrlpoBa}rurr: aroM-r{BryqareJrL (qyBcrByer) DJreI{Tpr,rqecrr,re rroJrfi
oT[eJ]bHDrx aJrer(Tpo]IoB 11 lroHoB, ToJrbno ecJrr4 ol{r{ HaxoAflTc.fr oT Hero Ha pac-
cro.sru-flx p { po = 6,90 (TlN)Ll2 (nanpI,rr,rep, B rrJIaBr,Ie c relrnepatypoft
T : 704 I( u xouqenrpaqueli 1f : '1013 cu-B 4e6aescxl,rfi paAuyc Qo :
: 2.1.0-a cu). OgnaHo 6raro4apa IaJIbl'IoAeiicrnyrolqeuy xapaHrepy r(yJroHoB-
CItI4Ix CIIJI BoBI{o}fi}I},I HoppeJLEqI,IlI }Ie}I{Ay 3ap.rI}IteHHI'IN'II'I qaCTI,IqalII{ }Ia paC-

! Pacupe4eueuze Xynepa orJrrrqaercx or pactrpeAererux Xoutquapr(a BcJreAcrB[e yqera
saauMuoft xoppenxquu uoroxtennft uoroB tr ge6aercnoro arpaEr4poBaru.s.

2 B gnyxuachzusoft aaAase nyJrouoBcr(ax cuequ(fzra Bbrpax{aercx B AotroJrur.rreJrrrofi (guua-
Iruuecroft) crrMMerpuu, noropaff trpgBoAr,rr_r( AoIroJIEIrreJIrEoMy BrJpoE{AeEuro aEepre-
rruecnux ypoaueft u fllreftuocrta oQQeHta Illtapxa.
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croflHuflx P ) po, npr{BoA,trrqrre H rrx Bsar{N,rHo corJracoBaHuolry (uereuiloBoMy)
,qBI{}IieIII{rc. flcuo, rrTo ecilI4 ua lracuna6ax p > po BJTeI{TporrbI Ir I{orrJ,r Haqr4-
HaIoT ,qBl{rarbcfl B upotuao{aae, To Bo3rrr{Haer aJreHrpr,rqecHoe noJre pa3[eJre-
HLIrr BaprrAoB, noropoe geficrnyer HaH BoBBparqaroqa.s cr,r.rra. B peByJrbrare
ABr{}r{eErre npuo6peraer xapaHrep xone6arenr,Horo rpoqecca, r(oropbrfi pac-
rlpocTparlxerc.rr B BI{Ae BoJrH rro scefi nraeMe 1.

Taxrnu o6paaolt, BreftTpr{rrecxoe rroJre, Roropoe rrcrrbrrbrBaer aroM-HBryqa-
TeJrr,, MolItHo [peAcraBr.rTb Kar( cy[epnosr.rqr4ro r{rJAr.rBrr4yarr,uofi cocTaBJrflro-

. qefi Ei,,6, o6ycnosrenHofi xaorr,rarecxr4M TenJroBbIM ABI{}rieHIdeM rIoHoB rr
SJIer{rpo}IoB Ha paccro.tr}Ir{.Ex p .-! pD, r{ I{0JIJIer(rr{suoft cocraBrflrol{eft Eg611,
cooTBercrByIoulefi y[opflAoqeHunrlr xone6areJrr,HbrM [Br,rx{e}rr,rflM c AJlrrHarlr4
soln l, 7 p" lttl . Taxrae Ho.ue6anu.s cyqeorByror Aalne B repN{oArrrraMr.rqecKoM
paBuoBecr4rr, Ho r.rx nore 2"o11 K Eiro. OHaanrsaercfl, oAHaI{o, qro yr{e trpn
o TEo cI{TeJr buo ue6on lmrl x o rKJI oHeurrg x oT Tep MoAr{r] a}ruqecn o ro p aBr.roB eclr.rl
Kore6aHr,r.E DHcnolrenqr{aJrr,Ho HapacTaroT (ux uo;ra AocTI{raror BHaqeHnfr
2s611 ) Eino), u rIJraBMa rlepexoArrr B cocroflIrr4e, r.raar,rBaeMoe ryp6y"negTHr,rM.

Cre4yer tro[qepxrryrr,, qro o6rrsno n acrpoSuarr,u 
""urrnofi 

ria <ryp6y-
JIeHTHocTr,)) o6tscu.sror BlraqrrreJrr,Irbre o?r(JloHenus na6.nroAael{brx upoSlalet
ctrer(TpaJrLHnrx nr.rurarf oT Teoperr4rrecHI,Ix npo{u,refr, Br,Iqr{cJreHHbIx [Jr,E Tep-
MOAI,IEAMUqECHOIO PABHOBECU,a. fIPU aTOM IIMEIOT B BI{AY IAaOAI,I}IAMI{uECHYIO
ryp6yneurnocTr, T. e. 6ecuopaAoqHoe ABr4)rieHI{e, B HoToporf qacrllr{bl, r{aH
rIpaBI4JIO, r{Meror Jrulrb Hurrroir{Hyro Bepo.frrHocrb [Ba]riABr uporirn qepeS oAHy
I'r ry )He roqKy fipocrpaHcrna. flraeuenuax ryp6yJreHrrrocrr, rrpr4r.rqrrilr.raJrbrro
oTlI4saeTc.E or raSo[I{Hal.r[.recHoI7 Te],r, qTo rIacT[IIr{ Hone6lrorc.s oK6JIo cBorrx
paBrloBecHbrx troJrollieHI,Ifi. floatouy orra B orJlrrqr{e or. raBogr{HaMtrqecroft onra-
cbrRaerc.fr B TepMr4}rax qacror xo.rre6auufi s) lr sonHosr,rx Ber{ropos K,

Ifaz6onrurue orruqlrfl rrpo.EBJrflrorcrr B crrexrpocxofir{rr. f-aaoglruaunue-cxar ?yp6yJrerrrlrocrb BbrBLrBaeT AorroJrur{reJr6Hoe AolJrepoBcxoe ym}rpeHr4e}
npl4rreM upo6rarlr nvu]/.ir, o[peAeJr.Erorc.s paclpeAeJreHr{eM HeTetrroBblx oHopo-
ctefr u1, o r(oTopoM a priori-norrn ruse"o ,re ,rsecrrro. flnaaueur.a, ryp6y-
JrelrTHocTr'] BhrBbrBaer AoloJrr{r{TeJrbHoe rtrTapr(oBoHoe yltrlrpeHrre, TaK qro npo-
funw-nmuuit otrpeAeJr.Erorc.E pacrpeAeJrer{r{eM }ralp.E}fierruocreit uorefi Hone-
oaHl4t4 11"r11. f\nn Hone6auufi co cnyuafiurrrtu Saaalrr{ rar(ue pacflpeAelerrrrg
xopomo I4SBeCTIrhr.

-, 2. B ryp6yreuruoft nraaMe BoBr.rrrxaror ABa cyqecrBeHHo HoBbrx Kpyra
Ql43IIqecItI{x asreurafi: 1) auoua.nurbre .sBJreHra.E nepeuoca (r uacruoctrr, auo-
},IAJIBHOE COIIPOTI{BJICI..WE); 2) IEHEPAIIII,g YCKOPEH}IbIX qACTUI{ I,I 3JIEHTPOMAI-
IIIITIIOIO I43TYuEHI,Ix CO CTEIEHHrIT,III CNEI(TPAM'. tr{ASECTHOI qTO TAKIIE IIETEII-
iroBrJe cIIeHTpbl usilyqeuu.Fr I4 qacTur{ na6nro4arorc.rr y MHou{x acrpo$lrsr{arecxrrx
oor'eHroB. rloarouy coBpeMeHrrbre reoperuqecxr.e N{oAeJr,, o6,aicirrroqrre rla-
oJlroAaeMbre rIeTerIJIOBbre I{ocMl,rqecHl,re ,rBJIeHtr{.E, OCHOBaHbI Ha rr{rroreSe o pa3*
BI{rIrr{ nraaueuuoft ryp6yrenrnocrr,r B o6:rextax-ucrorrur,r(ax llz, l}l. B co.rr-ueqnoft crrcTeMe nara6oree MoqHbrM rrpoqeocoM Ta*oro poAa ,rBJlflrorc, coJr-
HEIIHI,IE BCIIbIIUKII.

ocuonr,rna.scb Ha MHororrl{cJre,I.rbrx TeopeTI4qecHI4x r{ D*cleprrMer{TaJrb}Ibrx
I'ICCJTeAOBaHT{.IIX, rroJrararor, qro nrasMeuHa.rr ryp6ynenruocri n connesHoiiatuoc{epe Mo}r{er roa6y4nrr,cfl7 Harrpr{Mep, trptr flepe,aMbr*a,[rd BcrperrHbrxIIarHI4rlILIx norerz, uog 4eficr.euelr 

'.yqnoB 
3ap,r]rre,r{brx qacTr.r{ (lr nHgyqu-

3l"^y3t uurr o6parnrrx roxon), npn ,rpo*orr{AeHrrr.{ yAap,Brx uor, [tzr_16].
'Dosoyll{AeHrre Hrrsnoqacrornor} (FIrI) unaarreur,rofi ryp6y.neuruocrr{ rpr{Bo,qrr.r.

I aHoYlJrblroMy collporr{BJreHrIIo. IIocxo.irr,ny pacqerHafl rrorq}roorb Borrr,rrxen
vrcoD uopoTrlo Ilpouopql4orlaJrbHa rrpoBoAlrl,rocTr,r rrJraB[rbr o', To yN{er-rbtrreHr,re
BeJrI4rIrIIrhr o'rra HecHo.JIr,Ho rrop.EAnoB noBBoJrfleT yBeJrr,rqr,rru ororrlrnoaru Qr"op Eo
:T:::"r, QHa6,.r - (102r-1030) aprlc, ua6nro4"ae*or" u ,rur6oree .ioqirr'*BCIIIiIIIHAX.

Boa6yxr4enlrelr BLrcoHoqacrornofi (ts.I) nraar,renuoit ryp6y,reurnocru,IolItHo o66.scnrarr creue,nort crreKTp yt*opurrrrorx rracTlrq, r{oropbre cofipo-BO)I{AaI0T N{OIqr{hIe BcrrErrrrHl{.

t- onucannr,rit Mexalrlrar,r trBtrrflercfr oArrr.^.r Lr3 npocrert,rr.rx, Ho He eAr,lrrcrBcrr,hrlr.
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Teu ue Menee ficl{o, qro cyqecTBoBal{lre trJlaeMeruofi typdy.ireutroctr
O aCrpo$ualtqeontrx O6teHtax - ATO JIEmb rIlIIOTeBa, I.IIfi lloATBepm[eutrfi
noropoft l1e96xoAI{Mo IIetroopeAcrBegso o6napyrmrrb troJIE Ecorr II I{aMepllrb trx
uaparuerprr. Pea,ruaaqr,ls uoAo6qbrx l(BMepeEtrfi uoesorzaa 6bI cyqecrBeEEo
rrpoABtrEyTB r43yqeEtre MexaEr{3MOB EeTetrJIOBbIX nOCMEqeCnI1IX ssnesrft .

Taryrc BOBMoII1EOCT5 MolI(eT AaTB reoptrE mTapItOBCItOro yraIIpe11I,I.E BOAO-

poArrbrx 'nu:arrfr. B Typ6yIeurnofi trJIaAMe, ROTOpafl IIETeECI{BEo paBBuBaeTC.fi

i oocnegree BpeM.fl lL7-231, B .racrrocru, tryreM aEaJIr4Ba r(oErypoB 6alrlte-
poBcntrx ltIuufr. Eefioropllx coJrIIeqHbIx Bcnblmefi yAaJIocb BtrepBBIe IIetrOcp-q{-
crseu"o o6uapyxurB II oqenlrrr troJIfi Ess, rro Ha6IIoAareIBEbIM IaEEEIMI22l.
0ror aua.nrB ocIIoBbIBaJIcff IIa peByJlrrarax reopratr lt7-231, uolyqenublx
B arraJrtrrlrIqecnoM BuAe. OAEaI(o AJIfl 6o'ree HaAerr(Hoft lrlrreptrpeTaqr{r4 ctrenT-
por reo6xoArrMo coaAarr ra6ruqu yErrBepcaJlblrbrx mrapr(oBcr(rrx npo{ltret
to4oponuux I%I]g]trfr. B ryp6yJleErEofi trJIaBMe, aHaJIorI{qEbIe ra6JluqaM AHAep-
xuili fr Ba,q[era AJrfi JraMrruaprroft trJraaMbr [2]. 3ra aaAaqa BbItroJIEeHa HaMtr

[rrfl lrLEjl/ft Cepr{rr Banr,uepa.

2. Pacnpe4eJreHrre r(BaBr{crarrrqecfir'rx fioJrefi
n typ6ynenrHofi uJraBMe

}Ia reoplru mrapfioBcltoIo y111upeEIIfl BoAopoAIILIx JIIIHIIft B ryp6yy1egTgoft
trJI aBMe IISB eCTHO, STO AO CTaTOqHO HI/IBI{OSaCTO THbIe 3JI eHTp OCTaTUSeCKUe I(OJIe-

6a1g,us trJraBMrJ BoBAeficrByror Ha aroMbl BoAopo[a ftBa3r{cTarllqecHr{ (cooraer-
crnyroqlrft Hpr{repl4fi Br,IBeAeH B flpuflomeuulr). IlapaMerpbl trJIaBMbI acrpo-

{uauueCxux o6rexror, B l(oropllx {a6ilIo[aIOrC.E HereIIJIoBbIe trpoqegorl, 113-

MeHflrorcfl B rrr[ponoM AllrrasoHe [13] . Tervr He MeHee AJI.E 6oIBIlurrCTBa IrB HI{x
Taftr1er(oJIe6aHI{.s? I(aH, Haupl{Mep, I{oHIIo-SByHoBLIe, MoAbI Eepnuteftuau[py-
rne l-IY-uoqbr, Koropbre Moryr 6rrm, orsercTBeurbl Ba al{oMaJlbrroe cotrporr4B-
Jrelrue u o6paaoBaurle 4nofiur,rx cJIoeB B KooMrrqecftoft rIaBMe (cu. S 2.L9 vrs

[{0]), yfoBnerBop.trror npr{repr.rro HBaarrcTarl4qrrocrrr. B atolr cryrlae lrrrapr(oB-
cr(tre trpo6r4Jrr4 orpeAeJrflrorc.n, r(an tr n [2], {yunquefi pacupe[eJrenl,rfl fiBaar{-

crarrrqecHr{x rrorreft W (Etotl{@t"i) (cru. {opuyrry,(2)). 3Aecn Ftot:Eilf; *
+ E:111, nili'= Fina - r(Basr,tcrarr4qecnaE cocraBJlflrotqafl rloJreft 8i16, pac-

trpeAeJreHrra.E ro xoJrbr{Mapr(oBcr(oMy 3ar(oHy tgl ; n3L1l - Fcorr - none H9-
RoilE6aHI,Ifi.

flnasMeguafi ryp6yJIeHrIIocrl paBBI,IBaerc.tr, Boo6qe loBop.fi, alll{sorpoIIEo.
Tem ue Megee, Uri"pu*ota HatrpaBilsHHoCrII BoJIHoBbIx BeftTopos K HY-HoIe-? / {ocTrl or cuoco6a6ag.wfr. o6u.ruo oo,nagaer aHcr{aJrr,Horr crlMMeTprreu: B BaBr4cr{N

roa6yx4eurafl I{ rI{IIa Hole6auuft (ruo4rr) oCbIO CEIvIMeTpnu frBJlfleTcfi, Eatrptr-
Mep, EarrpaBJreEr4e ror(a rrJrtr Marrrrrrlloro troJIE. O6qzfi BLIA axcuaJlbrro-clrM-
*erprruoro pagtrpe[eJleglIfi troJIeft Fsql fiilg R9lre6a1114ft Co cIyrIafiEbIMI{ 6a-
3aMtr troilyqes s [17]:

t q \1/, F2
P (F, cos O) dFd (cos 0) : ( -4" j '- --:=- x\--" -/ .\ n <r] > / (F,r,

(i'l) _cos2r["fu
]o1]) 

ctF d'(coso)' ('*)

34ecr F -l(F"on)u * (F"ou)rl;(tr'ir), (r1). - cpeAHer(BaAparnqEbreHa-

flprr)fieurrocrrr trpo4oJrbuofi u treptrenArlltynrpnofi (otuooraturrro ocu cI{MMer-

puu) cooraeJlnloqtrx troJI.E; 0 - rronrpurrft yrol.- 
PacopegeJleul,Ie peByJlsrl,Ipyronqero TIoJIE Ftot : Find * Fcot otrtrcblBaeTcE

cneprrofi pacupe[e;Iennn (4) c xoJIBqMapKoBcIttrM ll BaBllctrr or rpex trapaMer-

pon: (F]1 ), (f1-), Fs. O4uanoArn pacqeray-E,BepcaJlb'brxrtrrapaoBcr(trxtrpo-

{uneft, iuarioirnsrrni aata6yrupoBarrEbrM s [2] , Eeo6xoAtrMbl oAuotrapaMerptr-
qecrtre pacrlpeAeJlesra.s. IzIx uoriuo tronyutrrb, IlctroJlb3yfi cJle4yrcque o6cmr-
TEJIbCTBA.

B t1g1Arrfl crryrra.Eraaorponuoft ryp6yileErEocru ((F]1> : lfiL>12) pabcuu-

rarrbr pacupeAeJreEtrE uor-eft F1o1 (4nyxuapaMerpflqeciuo). onaaarocr, uto
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TAKI{E PACNPEAEJIEHI4fI I,IA I{I.ITETPAJII,HO CYII{ECTBEIIHOft qACTII COBIiAAAIOT
(c. rouuocrr,ro He xyxie 15%) c pacc-rtr,rrarrHr,rl,r lrenocpeAcrBer{Ho 

"o 6oponyr"(4) 6ez cBeprltr{ c pacnpe[eJlelrrle]r XorrquapHa. MnorosucJreu]rbre Bxcnepr,r-
r{eHrbr c 'ryp6yleurrroft nraar,roit uonaaaflr.r, qro ycJroBr{e (5) o6truno uurrfo-
H.rrerc.fl (cn., ya-upuMep, [24)), rar( arro pacnpeAeJrerr,re no;rrefi nplr6,rrarxenuo
coBrraAaer c (4)',.9ro }Ire Hacacrcfl pacnpe4eneunfi ($, ro 01M cBo[frrc.tr n oA-
uonapal'tetpl4rlecl{I4M He ToJIbKo B I,ISoTpOIIII0II clysae, Ho TaH?Ite AJr.E c[JIb-
HO Bbrrfrrryroro BAoJrr, ocrr pacnpeAeJreHll.a (xraalroguouepnoro) tr AJr.fr c1.lJrbrro
curlocHyroro (xnaalrgny_l,repnoro). B erlrx rpex cJryrra.rrx pac[pe4eJreHrrfi onr1_
cbrBarorcrr $ynnqlrar,rr,r Penes [25]

nprr ycJroBrlrI

1o ) (Po)-i. = 5. lQ-oy'ts (F, - l/ <F:,jt>)

W, (p) : (zln)'t, exp (- p,/2),
W, (p) : 2B exp (- l3'),
W, (p) - 3(6ln)'t,0, .rp (-3prl2),

@

npurrel{ 
[OU* 

(B): t. 3secr, Wn $) c

(5)

(6)

(7)

(B)

i : \,2,3 coorBercrByror o/IHo-,

lByx-, rpexMeplroMy (lraorpourro,uy) clyuan ,r-z; p : p1po.

3. O6cyxgeur,re penyrrr,raroB

vrrr'rnepca;rblrr,re rrrrapxoBcxrre upo{r,rrra s; (a) (i:r, 2, B) 6anr,uepor-
cxr'rx nr'rnrait' I'rcrLITr,IBarorqrrx KBaBr{cTaTI,IqecHoe y[rrpeHr.Ie ntaauenuoft ryp-
6ynerrruocrbro, 

^paccqr.rrr,rBaJrr{cb uo Sopuyue e) L ncionE,BoBaHr{e*{ 4ynxqnt
Yr@ ua (6)-(B) . ,(na nerra'rrnncx,^li,l1 ,crroruaoBaJrrrcrr sna.re*rrfl"r.rs [)].
racrreTr,I [poBoAr4JrI4Cr, C COXpaHeHLreN{ rrlecT],r SHaqatrIr4x qI{Sp - no ql4cry ux
B Berr4srrHa x l,v taz [2] . Peayrsl,arbr, oHpy"JrerrHbre Ao qerbrpex Brraqarqr{x q;drp,
trprrBeAeHbr n ra6,nuqe..qzc.no (co ananou), croflqee rroc.rre qerbrpex 3Haqatr{rxqu+p, tr,;rfle.rcs,Ienofi qacrr;ro Beiluqr,rH.r lg ,S; (a). TaH, Eatrpr4Mep, \rgrrtrnnu I1" (n: 3) s o66sgofi Banr,rcr{ S, (0) : Ob,Otj.

<o4uoueprrrre> upo{n.rrr ,s, (a) scex 6arsMepoBcxrrx tmuuir. r,rMeror roJrb6o
oAIrH MaHcrlMyu (n rorrHe q= 0).<Inyuepnrre> uposu.rru s, (a) rilreror oArrH
MaKCITMyM E,rrr n:3 - 7,9,71. Ocraltur,re opo$u.rru S, i"l r{}reror'ABa
IIaH.CI{}ryr4a, [pr4rreM l,ilfl n ] 16, 18 a6corror]rrrrM .trBJr.aeTc.E l\[aHcr4],ryrr, 6rn-
niafinrrzfi H r{eHrpy Jrrynwlt._ilI-aorpon,r,re) npo$rarr ,S, i") ,r.r* oAr.rH r{a*_cI{r'IyM [Irrt n: 3, 4, 6,^7, ?; ABa r[axcur{yMa AJ]fl n - b, tt, ii, tb,ii;
rprrN,raxcr{MyMaAJrfl ru- 8, 10, lZ,14, 16,18 [.rrrupo{urefiS, (o) sn_ g',
74, 76, 18 a6co,nror,r,rM MaHcr.rMyMoI,r swrrerc^ '6,rruiafiurrafi r qeurpy. AnqocraJrr,Hr,rx npo{u;reft. S, (.r), r{Mercqr{x 6onee oAHoro L,raHcr4MyMa, iO"oi.r_
Hr,rM .rrBJrflerca nropofi or r{errrpa.

.I['nr.cpanueHr'rfl yHaine*, nro 6anrrreponcxue uposlr.iru ss (a), paccqr4raH-H'e s [2]? rrMeror oAr{H Ma*crrr,yM Arrr, L B, i, a ibl"ci"rJ;r""bre rie rrMeror
I:--T1=yl|crr{ytr{a, npr,rqeM lrrfl n: 5, 16, 18 a6co.irrorlmrfi lranclrMylr _
?ri11\rrj2, H r{eHrpy. Taxunr o6pasou, uo ceortcrsaM ar(crpe},ryrro, ,pd6rrrr,,
Br_!"-) I-1" (cr) ArrI oAHoro r{ roro H{e n B 6onr,uruucr.ru inyru"u troxo,irr.]J ro )r{e BpeMfl npoSlura 

^9r^(cr) A,T.E B6rconr{x rrernbrx trttnu.fr.rrp-o.*n.rrrrn, 6o.uee
lt'Tylo c'I'pynrypy, ueu ,Slr (a). Eqe 6o;ree cyn{ecrBeH}ro orrrr{qarorcrr orou (aJ rlorlororrllo coqAlroryye npo{ru.nrr s, (o) . paayveetcn, B Hpbr.rtbrx HCenpo r'rrlr st @.) (i :1,2,3) craaalor BrraqrrreJrE,rro Hpyqe, ueu s,s (a).
t 

{-o1aa ycJroBr4e^(5) nuno_rueuo, BJrrr.Errr,re pacnpeAcJrerr{a Xo;rlqr,rapHa ,na cBepr*r,r, pac-cqurau,r,rc s IJgl. cxaasruaerc.fl Jrrr,]b a acrrtnrorl{uec*or\r cl,croH,orr cflaAe.tr B reoprtr'r .rrJra3lrlr cgr'ITaercrr, qro sarrerua.q aur{3oTpolrr{rr lroxer 6rrrr, cnoiicrseafiauuaaMeHHoi'i ryp6ynenrnocrrr Ha craArdlr 
"uprcroiriir. 

-,i'vt*rr"r'-ur, 
('pl ,rolr{er orrrlc6rBar6,EarIpr4IICp, l4oHHo-sBvnoBylo neycroiiur,,nocrl, Arn r(oroporr xapar{Tepga JrrrHcr-rpa.fi [oJrE-

.llii.Si". oyuuqur tZ, (p) rroirer orr*riiu, rlanplr\rcl, Heycr_oirvrrnocrr, rro4 Eepu_**l_a-"or,AJr.s Roropbrx_xapaxrepra qr,rpRyJrflpHa.fl rroJrrrpxaarlr,rrr. B ro rxe Bpe]rrr Ha cra_Aurr 3arvxaflus rvn6v,renrnocir, cs[faerc.fl]r.raorponu6i,i ,, oroi., o"r.uro!ric"-ovri11_quen I,l,e (F).
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2,560-1
1,431-t
7,82r-2
1,283-2
1,615-3
1,519-4
1,065-5
2,187-B

0,000+0
8,052-t
2,057+0
2,1t91+0
2,548*0
2,893+0
3,826+0
4,658+0
5,194-r-0
5,483+0
5,632+0
5,818+0
6,079+0
6,375+0
6,606+0
6,717+0
6,588+0
6,181+0
5,715+0
5,301+o
4,951+0
4,639+0
4,338+0
4,033+0
3,721+A
3,1105+0

,3,089+0
2,781+0
2,t84+0
2,204+0
1,942+0
7,479+0
1,098+0
7,932-L
5,573-7
3,802-r
1,278-,L
3,539-2
8,103-3
{,538-3

3 Uau. HllbrMc(orl obcepnaropr,rlr, T. LXV
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0,6
0,7
0,8

0,000
0,002
0,004
0,006
0,008
0,010
0,013
0,016
0,019
0,022
0,025
0,030
0,035
0,040
0,01r5
0,05
0,06
0,07
0,08
0,09
0,10
0,tt
0,12
0,13
0,ut
0,15
0,16
0,17
0,18
0,19
0,20
0,22
0,24
0,26
0,28
0,30
0,35
0,40
0,45
0,5
0,6
0,7
0,8
0,9

0,000
0,002
0,004
0,006
0,008
0,010
0,013
0,016
0,019
0,022
0,025
0,031)
0,035
0,040
0,045
0,05
0,06

8,095-3
1,390-3
1,913-4

1,330+t
1,305+1
1,238+1
1,151+i
1,065+t
9,957+0
9,258+0
8,836+0
8,513+0
8,203+0
7,882+0
7,329+0
6,778+0
6,253+0
'o,772+0
5,32r5+0
4,652+0
4,1.42+0
3,756'f 0
3,{11f,*Q
3,173+0
2,930+0
2,707+0
2,50{+0
2,310+0
2,r33+0
1,970+0
1,818+0
1,678+0
1,5tt9+0
1,429+0
1,2{6+0
1,035+0
8,793- 1

7,46i-'l
6,318- r
4,116-l
2,623-l
,1.631 - {
9,873-2
3,318-2
9.815-3
2.526-3
5.622-4

8,10E+0
8,038+0
7,850+0
7,604+0
7,359+0
7,15/++0
6.933+0
6,77 4+0
6,633+0
6,1189+0
6,337'f 0
6,073+0
5.806+0
5.51r5+0
5,297+ 0
5,065+0
4,64610

sr(o) | ",,, | ",,,, ll

(npogo.nrxerue)

5,165-4
2,106-5
5,295-7

3,161-5
3,061-7
1,403-9

n:1.0

n:LL

0,000+0
4,038+0
6,108+0
6,186+0
5,608+0
5,375+0
5,822+0
6,49{+0
6,976+0
7,225+0
7,268+0
7,006+0
6,517+0
5,982+0
5,513+0
5,156+0
4,739+0
2r,530+0
4,362+0
4,t77 +0
3,972+0
3,753+0
3,527+0
3,299+0
3,073+0
2,855+0
2,645+0
2,447+0
2,259+0
2,082+0
1,916+ 0
1,613+0
'1,321$+0

t,1t 1+0
9,076- 1

7,337 -1
4,1'li:-1
2,158- t
1,055- I
4.792-2
7,836-3
s,345-4
8,112-5
5,1,13-6

0,000+0
2,233+0
5,184+0
5,055+0
3,651+0
3,214+0
/t,Lt9*0
5,327+0
6,281+0
6,872+0
7,094+0
6,8{0+0
6,099+0
5,367+0
4,835+0
4,544+0
4,417+0
4,456+ 0
4,,i53+0
4,384+0
4,260+0
4,091+0
3,8!)2+0
3,676+0
3,1r55+0
3,237+0
3,023+0
2,816+0
2,615+0
2,41g+0
2,229r'0
1,867+0
1,535+0
1,239+0
9,812- 1

7,632-+
3,761-1
t,648-1
6,384-2
2,1.80-2
1.7 41-3
8,2r33-5
2.478-6
4,,407 -B

0,000+0
6,294-L
1,zr8t +0
1,540+0
1,322+0
,1,402+0

4.,942+0
2,543-0
3,048+0
3,427+0
3,687+0
3,930+0
4,069+0
4,200+0
4344+0
4.479+0
4,625+0

0,000+0
1,373+0
2,203+O
2,142t0
2,605+(,
2,801t+0
3,276+0
3,753+0
4,135+0
4,1115+0
4,607+0
1r.785+0
4,855+0
4,876+0
1t,877+0
1r,866+0
4,795+0

0,07
0,08
0,09
0,10
0,11
0,12
0,13
0,14
0,'15
0,16
0,L7
0,18
0,19
0,20
0,22
0,21t
0,26
0,28
0,30
0,35
0,40
0,45
0,5
0,6
0,7
0,8
0.9
1,0

4,278+0
3,947'+0
3,61r5+0
3,367+o
3,L12+f)
2,881+0
2,671+0
2,48r+0
2,309+0
2,153+0
2,011+0
t,BBo +0
1,759+0
t,647+0
r,445+0
1,268+0
7,112+0
9,731- 1

8,507-{
6,039--1
4,241-L
2,939-1
2,006-l
8,863-2
3,624-2
[,362*2
4,67 r-3
t,455-3

4,644+0
1r,429't0
4,185+0
3,941+0
3,7L4+0
3,508+0
3,322+0
3,149+0
2,985+0
2,827+0
2,674+0
2,523+0
2,377+0
2,234+0
1,961+ 0
1,710+0
j,480+0
1,271+0
1,089+0
7,149-1
4,45r-t
2.694-l
1,542-r
4.362-2
1,005-2
1,869-3
2,794-1+
3,355-5

n:12
0,000
0,002
0,004
0,006
0,008
0.0it)
0,013
0,0i6
0,0 t9
0,022
0,025
0,030
0,035
0,040
0,045
0,05
0,06
0,07
0,08
0,09
0,10
0,1{
0,12
0,13
0,14
0,i5
0,16
0,t7
0,18
0,19
0,20
n,)9
0,24
0,26
0,28
0,30
0,35
0,40

1,035+1
L,012+ t
9,541+0
8,791t+0
8,082+0
7,528+0
7.018+0
6,751+ 0
6.569+0
6,397+0
6,216+0
5,99$+0
5,561+0
5,228+0
1r,906+0

4,606+0
4,084 +0
3,675+0
3,360+0
3,174+0
2,911+0
2,735+0
2,576+0
2.428'r0
2,289-F0
2,159+0
2,037-F0
1,921+0
1,813+0
1.71[+0
1,615+0
1,441+0
1,286+0
1,148+0
1,026+0
9,176- I
6,925- I
5,199- 1

0,000+0
3,257+0
4,731+0
4,47B1'0
3,759+0
3,1r33+0
3,703+0
4.278+0
2r,651+0
4,952+0
5.127 +0
5,182+0
5,022+0
4,744+0
4,43t+0
4,1/+2'.0
3,731+0
3.530+0
3.435+0
3,364+0
3,283+0
3,{B7+0
3,078+0
2,962+0
2.8/tll+'0
2.718+0
2,595+0
2.1t75+0
2,357+0
2,2t3+0
2,133+0
1,925+0
r,732+0
1,552+0
.1,384+0

t.229+0
8.930- I
6,294-1.

S, (o)

4,573+0
4,392+0
4,L75+A
3,978+0
3,818+0
3,684+0
3,563+0
3,442+0
3,314+0
3,178+ 0
3,034+0
2,884+0
2,732+A
2,578+0
2,275+0
1,9841-0
1,71J"+A
1,459+0
1,229+0
7,581-L
4,322-:l
2,275-1
r,105- I
2,025-Z
2,633-3
2,423-4t
1,581-5
7,305-7

0,000+0
1,950+0
4,323+0
3,840+0
2,363-l-0
1,815+0
2,302+0
3,096+0
3,821+0
4,396+0
4,783+0
5,003+0
4,800+ 0
4,376-t0
3,92Q+r)
3,553-F0
3,204+0
3,187+0
3,250+0
3,288'i-0
3,285+0
3,249+0
3,187+0
,,11.17+t)
3,013+0
2,912+O
2,8091'o
2,705+0
2,603+0
2,501+0
2,1r0tt'0
2,201+0
2,002+0
,,364+r)
{,6,10+0
1,425+0
1,011+0
6,794-4"
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0,45
0,5
0,6
0,7
0,8
0,9
1,0
7,2
7,4

0,000
0,002
0,004
0,006
0,008
0,010
0,013
0,016
0,019
0,022
0,025
0,030
0,035
0,040
0,045
0,05
0,06
0,07
0,08
0,09
0,10
0,11
0,L2
0,13
0,14
0,{5
0,16
0,17
0,r8
0,19

0,20
0,22
0,24
0,26
0,28
0,30
0,35
0,40
0,45
0,5
0,6
0,7
0,8
0,9
.1,0

7,2
1,4
t,6

0,000
0,002
0,004
0,006
0,008
0,010
0,013

3,872-1"
2,857 -L
1,507 -1"
7 ,577 -2
3,609-2
1,622*2
6,850*3
1,002-3
1.108-lt

4,302-L
2,849-l
1,132-L
3,923-2
7,779-2
3,053-3
6,792-lt
2,110-5
3,1t99-7

6,234+0
6,175+0
6,018+0
5,817+0
5,624*0
5,47t+0
5,320+0
5.227+O
5,151+0
5,073+0
4,990+0
zr,B40+0
/r,681+0
2r,519+0
2r,359+0
1r,203*0
3,911+0
3,651+0
3,417+0
3,205+0
3,010+0
2,8291-0
2,661+0
2,506+0
2,363+0
2,231+0
2,110+0
1,998+0
1,896+0
1,800+0
1,712+0
1,551+0
1,408+0
1,279+0
1,163+0
1,057+0
8,322-1,
6,537- t
5,1 tB- 1

3,988-- 1

2,376- [
1,372-1,
7,654-2
4.108 -2
2.116-2
4.916 -3
s,452-4
1,485-tL

n:LB

n:14

0,000+0
1,030+0
1,589+0
1,695+0
1,682r0
1,768+0
2,078+0
2,1t2i+0
2,73'L+0
2,980+0
3,175+0
3,398+0
3,524+0
3,587+0
3,611r+0
3,622+0
3,612+0
3,571'f 0
3,1r91+0
3,379+0
3,248*0
3,113+0
2,983+0
2,864+0
2,755+0
2,655+0
2,561+"0
2,471+A
2,384+0
2,297+0
2,212+0
2,0t+3+0
1.879+0
1,721+0
1,570+0
r,4291 0
1,112+0
8,484-1
6,331- t
1r,619-1
2,295-1
1,037- 1

4,243-2
1,567 -2
5,2'12-3
4,153-lt
2,113-5
6,811-7

8,341+0
8,144+O
7,628+0
6,975-f 0
6,36/r+0
5,902.r0
5,502+0

0,000+0
2,729+0
3,81r8+0
3,451+0
2,698+0
2,335+0
2,480+0

4,324*!
2,602*i
7,946-2
1,922*2
3,658- 3
5,457-4
6,377 -5
4,182-7
1,030-9

0,000-F0
5,232-1.
l,L7l.+0
1,094+0
7,939- t
7,592-4.
1,060+0
1,41+8*0
1,817+0
2,139+0
2,402+O
2,704+0
2,876+0
2,g',i7+0
3,057+0
3,135+0
3,282+ 0
3,357+0
3,335+0
3,21+5*O
3,129+0
3,020+0
2,930+0
2,860+0
2,803+0
2,751+0
2,698+0
2,64I+0
2,578+0
2,51.1+0
2,439+0
2,286+0
2,128+0
1,968+0
,1,810+0

1,656+0
1,290+0
9,659- 1

6,950- I
4,807-1
2,037 - |

2,228-2
5,705-3
t,226-3

4,448-7
2,912-9

0,000+0
7,722+0
3,712+0
3,102+0
1,662r+0
1,116+0
1,365+0

(npogonxerr.re)

0,016
0,019
0,022
0,025
0,030
0,035
0,040
0,045
0,05
0,06
0,07
0,08
0,09
0,,10
0,11,
0,t2
0,13
0,1.4
0,15
0,i6
0,[7
0,tB
0,19
0,20
0,22
0,21t
0,26
0,28
0,30
0,35
0,40
0,45
0,5
0,6
0,7
0,8
0,9
1,0
1,2
,1,,4

1,6
1,8

0,000
0,002
0,004
0,006
0,008
0,0i0
0,013
0,016
0,019
0,422
0,025
0,030
0,035
0,01r0
0,045
0,05
0,06
0,07
0,08
0,09
0,10
0,tr
0,12
0,13

5,316+0
5,204*0
5,102+0
1r,995*0
4,800+0
4,590+0
1r,3i1\+0
4,159+0
3,949+0
3,563+0
3,239+0
2,977+0
2,769+0
2,602+0
2,4621-0
2,34\+0
2,231,+0
2,129+0
2,033+0
1,942+0
1,855+0
4.,773+0
1,695+0
1,620+0
1,/+83+0
1,358+0
7,246+0
7,L44+0
1,051+0
8,539- {
6,946- t
"o,644-1,
4,573-1,
2,969- r
I,891 - 1

1,177 --1,
7,14,3-2
4,213-2
1,339-2
3,730-3
9.036-zt
l,BBB_4

1r,97Oi;
4,919+0
4,784+0
1r,613+0
4,1t52'r0
4,329+0
4,2L6'r0
4,,155+0
4,{10+0
lr\061r+0
./1,015+0

3,926+0
3,828+0
3,725+0
3,620+0
3,515+ 0
3,311+0
3,1 21+0
2,949+0
2.792+0
2,648+0
2,515+0
2,391+0
2,276+0

2,863+0
3,21.4.+0
3,485+0
3,684+0
3,860+0
3,874+0
3,77 L+0
3,601+0
3,/+06*0
3,05310
2,828+0
2,7L8+0
2,669+0
2,6i7+0
2,601+0
2,555+0
2,500+0
2,437+0
2,37t+0
2,301+0
2,2:ll+0
2,159+0
2,089+0
2,019-F0
1,885-l'0
1,757 +0
1,636+0
1,521+0
t,411.+0
1,155+0
9,310-t
7,383- I
5,762-1,
3,339- 1

t,807 -1,
9,106-2
1t,267-2
1,855-2
2,776-3
3,014.-lt
z,oc.n- J
1,300-6

1,884+0
2,399+0
2,859+0
3,232+0
3,616+0
3,706+0
3,565+0
3,297+0
2,997+0
2,545+0
2,382+0
2,393+0
2,449*0
2,492+0
2,510+0
2,506+0
2,485-t0
2,452+0
2,409+0
2,361+0
2,309+0
2.256+0
2,203+0
2,150+0
2.046+0
1,942t0
1,836+0
1,727+0
1,6L7+0
1,341+0
1,080+0
8,447 -7
6,419,1
3,390-1
1,588-1
6,587*2
2,413-2
7,795*3
5,525-rt
2,319-5
5,739- 7
8,366-9

0,000+0
8,206- {
L.225+0
1,239+0
1, t 6zr+ 0
1,187+0
1,391+0
1,643r-0
1,875+0
2,075+0
2.241++0
2,460+0
2,606+ 0
2,696+0
2,747+0
2,77 4.+0
2,789+0
2,784,1'0
2,755+0
2,710+0
2,647+0
2,572+0
2,491+0
2,412+0

0,000+0
4,501-1
9,770-L
8,1i79-L
5,331-1
4502-1
6,193- t
8,677--t
t,122+0
1.363+0
1,580+0
1,868+0
2,064+0
2,186+0
2,262+0
2,316+0
2,4t2+0
2,496+0
2,540+0
2,531+0
2,482+0
2,415+O
2,347+0
2,290+0
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0,'l'4
0,15
0,16
0,17
0,18
0,19
0,20
0,22
0,21t
0,26
0,28
0,30
0,35
0,40
0,45
0,5
0,6
0,7
0,8
0,9
1,0
712
f ,lt
1.,6
1,8
2,0

2,L67-0
2,066+0
L,97L+0
t,BB4+0
i.,802+0
L,726+0
1,655+0
1,526+0
1,412+0
1,308+0
1.,215+0
1,t28+0
9,399- 1

7,840-4.
6,544.-4.
5,456-l
3,',i76-l
2,583-1.
1,74[-l
1,153- t
7,450-2
2,966-2
4.,070-2
3.497 -3
1,[i2B-3
2,704-lt

0,000
0,002
0,004
0,006
0,00s
0,010
0,013
0,0r6
0,019
0,022
0,025
0,030
0,035
0,040
0,045
0,05
0,06
0,07
0,08
0,09
0,10
0,{1
0,72
0,13
al4
0,{5
0,16
0.17
0,18
0,.19
0,20
0,22
0,24
0,26
0,28
0,30
0,35
0,40
0,2'5
0,5

6,911+0
6,734+0
6,274*0
5,694+0
2,639+0
4,7t32+0
4,111)1:Q
/r,293+0
4,219',0
4,155+0
4,087*0
3,963+0
3,828+0
3,684+0
3,537+0
3,390+0
3,,108+0
2,855+0
2,639 +0
2,462+0
2.317+0
2,i 98+0
2.098+0
2,011+0
1,932+0
1.856+0
,1,789+0
'1,723+0
1.661+0
1,600'i-0
1,51r3+0
1.435+0
{,336+0
\245+A
1,162+0
1,085+0
9,197- t
7 ,827 -l
6,675- t
5,695- I

2,338+0
2,269+0
2,206+0
2,L48+0
2,094+0
2,041.+0
i.,990+0
4.,888+0
1,786+0
1,685+0
1,586+0
1,489+0
1,263+0
1,059+0
8,781--t
7,194-4.
4,651-1.
2,85S-1
r,668-1
9,221-2
4,825-2
1,11,4-2
2,034-3
2.910-4
3.241-5
2,796-6

t6
0,000+0
2,3/.r8+0
3,239+0
2,785r-0
2,2f7+0
1,670+0
1,734+0
2,017+0
2,290+0
2,519+0
2,703+0
2,909+0
3,002+0
3,002+0
2,934+0
2,821t+0
2,566+0
2,350+0
2,217+0
2,151 +-0

2,121i0
2,109+0
2,093+0
2,07 L+0
2.042+0
2,008+0
1,970+0
1,929+0
1,887+0
1,844+0
1,800+0
1,713+0
i.629+0
1,521$'l-0
t,470+0
1,396+0
1,218+0
1,051r*0
9,025- 1

7,66[-4,

2,245+0
2,272+0
2,185+0
2,4.61.+0
2,136+0
2,109+0
2,079+0
2,009+0
1,930+0
1,81r,6*0
1,759+0
1,670+0
L,448+0
1.,229+0
1,019+0
8,271.-1.
5,091- 1

2,864- L

4.,471.-l
6,887-2
2,937-Z
/r,016-3
6.1 zo-.t
2,322-5
9,71r-7
2,719-B

0,000+0
1,537+0
3,254+0
2,611+0
1,839+0
7,369-t
8,532- 1

1,197t-0
1,558+0
1,903+0
2,212+0
2,601r*0
2,Brtt0
2,850+0
2,752+0
2,573+0
2,178+0
1,922+0
1,839+0
1,856+0
1,901+0
1,940+0
1,963+0
1,971+0
1,967+0
1,954+0
1,931r+0
1,910+0
1,883+0
1,851t+0
1,825+0
4,766+0
1,709+0
1,652+0
1,594+0
1,534+0
1,375+0
,1,209+0

1.046+0
8,897-1

(npoporxeuue)

0,6
0,7
0,8
0,9
1,0
L,2

L,4
1,6
1,8
2,0

4,L35-'1.
2,984-l
2,133-7
1,508-t
1,051-r
4,886-2
2,t25-2
8,595-3
3,219-3
t.t1,2-3

5,369-t
3,621.-7
2,348-1.
1,462-']..
8,736-2
2,745-2
7,234-3
1,590-3
2,897-4
4,359-5

6,LLZ-L
3,917-'1.
2,241.-1.
1,304-L
6,765-2
1,467-2
2,372-3
2,844-4
2,515-5
1,635- 6

0,ooo
0,002
0,004
0,006
0,008
0,010
0,013
0,016
0,0re
0,022
0,025
0,030
0,035
0,01r0
0,01r5
0,05
0,06
0,07
0,08
0,09
0,10
0,11
0,12
0,{3
0,,14
0,15
0,16
0,17
0,18
0,{9
0,20
0,22
0,24
0,26
0,28
0,30
0,35
0,40
0,45
0,5
0.6
0,7
0,8
0,9
{,0
4'

1,,4
1,6
T,B
2.0

4,073+0
4,028+0
3,909+0
3,760+0
3,622+0
3,518+0
3,428+0
3,385+0
3,356+0
3,328J-0
3,297+0
3,24,1.+0
3,178+0
3,111+0
3,0111*0
2,969 i0
2,824+0
2,685+0
2,555+0
2.436+0
z;326-l-o
2,224+0
2,129+0
2,041+0
i,957+0
1,879+0
1,805+0
1,735+0
1,670+0
1,608+0
1,551+0
1,446+0
1,353+0
1,269 f0
1,192r-0
l,[22-0
9,680-t
8,373-1
7,255-L
6,295- t
4,745-4
3,569-{
2,669- 1

1,981-t
1,437 -L
7,633- 2
3,811-2
1.804-2
8,067-3
3.397-3
2,953-4,

n:L7

n:L8

0,000'+0
6,804-1
9,891- [
9,556- t
8,502r- t
8,385- t
9,7 4l-L
1,158+0
1,333+0
1,491+0
1,629+0
1,819+0
1,960+0
2,059+0
2,125+0
2,166+0
2,203+0
2,209+0
,.2{t4+O
2,188+0
2,160+0
2,122+0
2,077+0
2.027+0
1,976+0
1,927+0
t,8Bt+0
1,839+0
1,800+0
1,764+0
1,73{+0
{,666+0
1,603+0
1,539+0
1,475+A
4.,4LL+0
1,256 +0
1,110+0
9,751- 1

8,507- t
6,335- 1

zr,5E0- t
3,212-L
2.184-r
t,zr38- t
5.660-2
7,947 -2
5.831r-3
1,516-3
3,1+04-4

0,000+0
3,953-1
8,414-L
G,945-1.
3,889-4-
2,877 -L
3,836-t
5,462-l
7.2C)3-l
8,946-1
1,061+0
1.304+0
1,493+0
1,626+0
r,71.4+0
t,772+0
1,845+0
1,906+0
1,958+0
1,985+0
1,982+0
1.952i+0
1,913+0
1,868+0
1,829+0
1.,797+0
4,,773+0
1,756+0
1.,743+0
1,731+0
1,719+0
1,690+0
1,654+0
1,6{1+0
1,564+0
1,515+0
1,387+0
1,,254+0
1,120+0
9,856-t
7.334-r
5,t70-1
3,45r-r
2,1.80-l
1,304-1
3,942-Z
9,510-3
1.822-3
2.7$4-4
3,306 -5
5,708-84,21t)-6

0,000
0,002

I 5.854+0 I

I s,oes+o 
;

0,000+0 [ o,ooo+0
2,061+0 | 1,386+0
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(oxouvanue)

q. Sr (cc) sz (o) | s, 1oy d sr (a) 
| 

,,,.,, Sr (a)

0,004
0,006
0,008
0,010
0,013
0,016
0,019
0,022
0,025
0,030
0,035
0,01r0
0,045
0,05
0,06
0,07
0,08
0,09
0,10
0,11
0,12
0,13
0,11+
0,15
0,16

5,279+0
4,758+0
4,2821-0
3,934+0
3,652+0
3,541+0
3,489-l-0
3,447-r0
3,403+0
3,321+0
3,230+0
3.132+0
3,030+0
2,926+0
2,71,8+0
2,523+0
2,349+0
2,r99+0
2,073+0
1,968+0
1,884+0
1,806+0
1,740+0
t,6BH-0
1,627+0

2,798+0
2,326+0
1,613+0
1,245+0
1.,257+0
1,1169+0
1,682+0
1,869+0
2,027+0
2,226+0
2,347*0
2,399+0
2,394+0
2,3/t7*0
2,184+0
2,007+0
i,870+0
1,785+0
1.,71l3+0
1,727+0
4.,720+0
1,713+0
1,703+0
1,688+0
1,670+0

2,898+0
2,261+0
1,039+0
5,t73-1.
5,577 -[
7,910-4.
1,046+0
1,301+0
7,543+0
1,886+0
2,125+0
2,246+0
2,260+0
2,189+0
1,920+0
1,659+0
1,508+0
1,463+0
1,479+0
1,515+0
1,5118+0
1,570+0
1,582+0
1,586+0
1,583+0

0,L7
0,18
0,19
0,20
0,22
0,24
0,26
0,28
0,30
0,35
0,40
0,45
0,5
0,6
0,7
0,8
0,9
1,0
1,2
l,ln
1,6
1,8
2,0
2,5
3,0

1,575+0
1,526+0
7,479+0
l,/t34*0
1,349+0
7,270+0
1,198+0
'1.,L29+0
1,066+0
9,281.-1
8,122-L
7,133-1
6,278-1
4,875 -1
3,785- t
2,937-1.
2,260-1.
1,732-r
9,946-2
5,5t7 -2
2,942-2
1,503-2
/.JJJ-J
9,86s-4
9,599-5

1,648+0
1,623+0
1,597+0
7,570+A
L,5t4+0
1.,457+0
[,1t02*0
1,349+0
1.,29i+0
I,t74+0
1,058+0
9,476-L
8,436-1.
6,576-{
5,011-t
3,734.-1.
2,7L2-r
t,923-t
8,959-2
3,759-2
[,416-2
4,779-3
1,440-3
1,316-5
6,095-7

,1 ,574+0
1,562+0
1,548+0
1,532+0
7,497+0
1,462+0
1.,428+0
1,395+0
1,362+0
7,273+0
7,L74+0
1,071+0
9,669- 1

7,634-1.
5,777 -1.
4,188-1
2.908-r
.1.932-L
7,471-2
2,418-2
6,535-3
1.471-3

1,826-6
3,664-9

B xoclrr'r'recxofi rrraBMe ocrroBHrIM ItoHHyperrroM rtrTapr(oBcltoro yulrpeEI{.s
trJrasMeHHofi ryp6yreHrHocrE,ro .trBr.serc.E a{{err ,(on;repa, o6ycronrennrrt
B O CI{OBHOM HETETJTOBbIMI{ [BI4'I{EIII4,SMI4. I4OtrJIEPOBCHO E YMUP EUIIE HETI]YAtrOy.,.:lu fyreu cBeprnr{ c sara6yJrrrpoBaHrrbrMr{ mrapr(oBcnr4Mr.r upo{trnaMlroi (crl' i'apaEee flcHo' qTo ol{o r[o]r{er Bar{a3aTb EeMoHoToHrryro cTpyrirypyupo$ureft S, (o), Su (o), trprtqeM B rrepByro osepeAb r{cqeBuer 6nuinafiuufin qeHTpy Mar(cr4MyM. Ero nonorxeHl{e trpar(Tr{qecxrl rre BaBr{cr4T or Ho}{epa
IIilE'YIVI, TOTAA I(AH BTOPOft MAI{CI{MYM YAAJIflETCfl OT qEHTPA IIPOIOI]qIIOHAJII,HO
22. floarorry, ecilrr, Kan aro rrpr.{rr.sro, oxapa*repr{BoBaTb rrrrap*oBcnr,re [po-
Sra.rr..ro;rymnpnnofi a{il, oopugerrfleMofi xam .Si @{))) : S^urlr, ro gro opo_
$urefi, r{Meroqr4rx 6oree oArroro MaHcr4MyMa, r xiueime ,S.".-"reayer rroAcraB-
il.flrB gEaqeulre 

^9; (cu) no BropoM or qeurpa MaRCrdN{yMe.

_ orlrerranq qTo ecJrr{ aHaJrorr{qrrEru o6paeou onpe[eJrr{rb rro"nyrrrupL*r B{f}Syunqrafi Wt (il lre (6) - (8)t .ro or(alr(ercn, rrro oHu ornrsarorc.E Apyr or
Apyra Ee 6oilee qeM Ha l2yo (fi\il, : l,l1 p{il : 1,84). Haearocr,6rr, N,ro?ri,o
o)fitrAarB, qro r{ BeJrr4,ruru],'_ al)l,q.ua o4nort ra roft ate ilr]:flvrv 6yayr orrrqarbcrr
Ee3Eaqureilr,no. Br,r.scru4Jrocb, qro BTo cooTBeTcTByer geficrwrreJlrrlrocTr{ Jrrrrrrb
AJI.E roJloBrrrrx 6arnnepoBcnr4x nuanrft (uaupuuep, qra FIo ne"rll{vurrr,r a{}}
oTilUqarorc.fl MeHee qeM Ha L4Yo). oqnaro 4,rr nrrcoxux 6anruepoBcnrrx.,ruulrft
mTapKoBcnue troJlyrnupl{Hbr rrpl{ Sr,rHcIaponau:r,oi.u n pasr{TeJrbgo or.rluqarorcfi
Apyr or npyra: Ar.rr ruHur H16 orrromeyue a\ll,/a\l) gocrr"ae, renr1urrnr,r.B,4.0ro ns,,.Eercs ualr6olee Eeo]I{rrAa,rrbrM r,rB pe,yJrbraroB, rroJryqeHH'rx HaN{rr.Sara6ytupoBa,Hbre yrrr4BepcaJrbaue rrrapxoBcr(r{e'npoSraru 

"r";;;;;ocuogoft AJr.E r{oJrr4qecTBegnoro arraJrr{Ba MexaHrrBMoB rreTetrJroBhrx .gn.lrenlrft
B nocMtrqecrofi unaeMe tro MeroArrr(e, rraJro)r{en:r.ofr. s [221 .

,.,.. 
Arron, rry6ono upr{B}rareJrr,nrr A. B. Cenepno;i; rr,repec x pa6ore.

ffpr,rnomeulre

.(lx rolyveElrrr Rpr{TepLl.E HBaalrcTarllqgocTu aoageficruag nnagneunoft
TypoyJreErHo0rr{ Ha aroM BOAOpO,qa Mo}r{Eo 6ea orparuqeHr4.s o6rqr.rocrlr pac_
cMorpeTb MoAeJrr,HyIo Ba[aqy c oAEoMepEbrM aJreHrpr{qecHr4M no.re}.r Br,r[a
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,l

E (t): ) E; cos (Q, * q:), rge {aaa qi - crysafiuar nerr'tut'rua, pactrpe-
j-L

AeJreHlra.fr paBHoMepHo 1ra r{HrepBa;re (0,2n).Torga npo{url 6oxosoft Inrapl(oB-

cxoii HouuorleHrlr I{N'Ieer ru4 (n rrr(aJre uactor) [26] 1

a

1(Aco) = (Zrtt)-'t')_ .rp (- p'l2u) td (Ao - pA) +
p:7

f 6 (Aro * r,A)j P: I?Flul?'z).
J

Ssec; fi: l, AiP, I{ : Cx (2ncl}'1,"').
j:r

B c.nyuae"0 < lA, l{eQ, lepexoAfl or cyr{}rrpoBaHl{fl rlo p H

poBaHLIro uo r :'PQ, d,r : 52, floJryquN'l

1(Aro) = (fh KFo)-lerp [- (Aco)'?/2 (KFi2l,
qTo coBnaAaeT c HB a3I,IcTaTI{aIecHIIl{ p e3yJIbTaTo},I AJIfl oA}Iol{epHoIo
Jrer{r,Ifl nonefr (cu. {lopr'rynr,r (2), (6)).

flepexo4 or (ni) x (n2) orpaBAa,, ecrrr,r qacrora O y^ourerBopfler o[Ho-
Bperrerrrro AByM IrepaBeIrcTBaN'I:

Q < 1(F, Q ( max [1, * lr, (Ao)r, (Aco)al' (lI3)

3Aecr, (t" -1- fr) - yAaprrafl ilrrrprrHa, BrtJrloqarolqan e{SexT JreI{rNIIopoBcKrIx

xole6arurii [{$l; (Aot)p lr (Aco)a 
-AorrJrepoBcr(afl 

I{ arraparypHa.s InI{pIIHLI

COOTBeTCTIIeT.TUO. B HOCI{I,IqeCfiofi n;raerte [oCJIeAIIee I{epaBeHCTBO' KaI( [pa-
Br{Jro, cBoArrrcs x Q q= (Aco)p.

Yc.uosri,, (fI3) loctatorrHbr A.lrfl HBaBlIcraTl{qHocrrl' no, noo6rqe roBop,I'

rle rrB,rrfl]orar'r"o6,toArrr{brN,rr,r. ilycrs cfler(TpaJrbrroe paclpeAeJlelrl{e xo;re6a-

ulri,i rapaxrepraye.cu Hoplll{poBanuoit {yrrHlruefi Q (A) c nonyurlrpunofi
AA < an (Q (Ao) : max). Torga ua (II1) HerpyAHo roryqrrll

(n1)

: TIIITeIpI,I-

(il2)
pactrpeAe-

/ (Aor),= (Lr,t IJI 2il(F0) exp [ - (La)z I 2 (K l' r1)2] 5 p-' q (Ao/p),
2tnitt

r[e p111i11 : max l(LotlKF )2, 1]. flcuo, tlro flpu ycJIoBI{rI

Q'/AQ K KFo

x
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crau,t.ItIoct'tt 2,

Maii 1980 r.

1.
2.
tl.
4.

5.
ti.

7.
B.
o

10.

Ilpo{unt, nolyueuurtt plx atoii rfie saAaqu n {271, co4eplN[r qrcrellllylo otura6ny'

Oruocure.6ute ,tre".r'ii-ro"tlt xoorno,ear ly[n'zi1(cru' {oprtlyly (2)), noo6q'e roBopE'

BaBr{CflT oT yrJla 0 rueXrAy IIalpaBJIeEI,IeIrr Ua6lrOgenuE I{ OCbIO CIIMMeTpI'II AI{aIpaMMbI Ea-

npiro."no.., uo;refi [16]. B uacroxqeu pacqere Aax(e Arrs (onlo.rlePfll]xD 1,I (AByMepEbIx))

iii.Oii]r.ri st(a), Sr(a) ninorsaosarr'Icr <raotponune> e'ase,trE l ll n'21 1ne [2]' 3ro coot-

BeTcTByer cJryqaro, HorAa BAOJrr, rysa BpeIII{E Cyulecrnyei morO,ryp6yueETIIbIX O6racteft
(<gOnreuOn>), brgaualouluxcfi TOJIbEO EaIIpaBiIeEI'IelI oou oI{MMeTpI'II4' [pl4qeM 3TI{ EaIIpaB-
jreuua pacnpeAerlelrbr pannouepro B reJrecEoM yr;re-4n' Ao'99"{91-T^Tx Bcrrbrmert rpeA-
rroJro1(errlle o <goueunoft> ctpyirype uauyvaloqert o6.uacrz xoppeJll'Ipyer c ua6ulogeurxuu

tZtil. puryr,r.erix, rrpr,r pacuere i,uaorponunx> upo$unet S3 (ct) oto [peArroJro]I(eElre rra-

JIIIIIIEE.
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PAAI4OAI4AMETP COJIHIIA HA EOJIHAX
1,9; 2,5 u 3,5 cu

A. (D. Eauypun '

Paccnrorpeu cloco6 I4BMepeEr,r.E coruesEoro paAr4oAr{aMerpa, ocEoBauur,rft ra cparue-
suu aauzceft paAuollsryseEu.E cJra6o BoBMyqeEEoro CoJIEqa, floryspEEbrx raa ra6nroAeuzfi
uplr cnaElrpoBaEraI{ aETeErorf coflsesuoro AI,IcRa, II pacqeTEbrx r(pr.rBErx, [ocrpoeEEbrx B
trpeArroJrolr(eur,r[ paBEoMeproro paclpeAeJreElrn paAtro.Epr(ocrrr rro Arrcxy Coruqa. Befir,rsr4-
EBr paArroAualrerpa Connqa Ea BoJrEax t r9; 2,5 u 3,5 cM, uafigeuurre DTrrM crroco6oM, corJra-
cyroTcff c AaEEbrMr4 SaTMeEEbrx Ea6[roAeEr.rfi. Otromenne coJrEeqrroro paAr,ropaAr.ryca Ea
arux BoJrEax R orlTr{qecRoMy paAraycy pacrer c yBefir4seEr.reM AJrr4Ebr paAr{oBoJrEbr. lfpr4
yr{aBaEEoM trpeAtroJro}r(eEm4 B paccMaTpl4BaeMoM AI4alaBoEe Ea6[roAaerc.s oJrJrrrrrTr4qEocrb
Corrqa, yBeflr4qr.rBaroqaEcA c pocroM AJrr4Ebr BoJrEbr.

THE RADIO DIAMETER OF THE SUN AT WAVELENGTHS 1.9; 2.5 AND 3.5 CM,
by A. F. Bachurin,- A method of measuring the solar radio aliameter is considered ba-
sing on comparison between calculated curves obtained under assumption of uniform ra-
tliobrightness distribution over solar disk and observational data of the raclio emission
obtained during the scanning on the solar disk when the Sun was slightly excited. Estima-
tes of the solar radio diameter found by this method are in good agreement with eclipse
measurement data. It has been found that the ratio of radio radius of the Suntooptical
one at wavelengths L.9; 2.5 antl 3.5 cm increases with wavelength, In accordancewith this
assumption in this wavelength range the ellipticity of the Sun is.observecl which
also increases with wavelength.

Suauue yrJroBbrx paaMepoB r{ .flpr(ocrHoft rervrneparypbr coJrrrqa B paAr{o-
AZAIIABOIIE HEO6XOAI4MO AJI,f, IIOCTPOEHI4.E MOAEJIII COTHEqHOfi ATMO;SEPBI.
Hau6onee a{{exrurnrrM MeroAoM orrpeleJreHrr.fl paaMepoB coanqa B paAr{o-
ArratraBoHe, [oryTIuBlI[M rIpI4MeHeHr{e B paAr,roacTpoHoMl{I4 eqe IIa paHr{eft
cTa4r{lr ee paBBrrTrrfl 1 flBJrfl.eTcfl. I4BMeper{r4e r{x Bo BpeMfl colHeqHbrx SaTMerruft
tro MoMe-HraM paAr4oRorlraHroB Jlyurr u coluqa.

B [1] ouucan MeroA orrpeAeJrerr{., coJrrrequoro paAr,rogr,raMerpa rro AaHrrr,rM
elr{eAHeBHoro Haprorpasraponanraa conuqa rra BoJrHe 8,6 uu.- flo.nyuenurre
n [1-] reavrbrarbr corJracyrorcr c ,qa,HbrMrr BarMeHrrbrx Ha6rroAe,r,rfi.

34ecs nprrBoArrrcff ctroco6 otrpeAeJreHr.r.f, coJrueqHoro paAr{opaArryca raxxre
rro BHeBarMeHrrbrM Ha6[roAeEr4.EM rra BoJrrrax 7,9;2,5 n 8,5 cu, ocEosaHuhrft sa
cpaBrreHrrr'r pacqerHbrx KprltBbrx rr Sarr[ceft paAr4ouaryserrl{.g ctro1origoro Co,rs-
rla, troilyqeHHbrx r{B Ha6[roAeHufi, uptr cKaHrrpoBarrrrr4 aHreHHoft uepea rleHrp
ero AtrcKa.
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L Ha6nro4ennr

OuucrrsaeMue Elfx(e ua6nro4errr trpoBoAtrJll'Icb B trepl(og Co 2 o9

IL.XI T976 r. g.A PT-22 }IAO AH CCCP C TCtrOJIbBOBAENEM RAEAJIOB trOJIEOE

uETerIcuBEOCrtr rpexr(aEaJrbEoro paAuorroJlflpl,IMeTpa, otrtrcaEEoro s [21. B ator

trepuoA trfiTeE rr trop Ea ooJIEeqEoM AtrOfie ue 6ruo, a trpeBhlltreElle.EpItocTEBIX

{eMtreparyp pulror*ynilG; o6nacrcft uag yponuerta cnoxofiroro Co'rrqa

40

i = -r5 Lt|

Puc. 1. fl,rarparvrlrla EatrpaBJleElrocrlr aETeEEbr Ea BoJIEax
BaarrMEO rrep[sEAEr(yJIEpEbrX CoIIeEEEX rr atrtrpoRcr4Mtrpyrcqfie
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cocraBJr.EJro corlracgo [3] s cpeAueru 3,8; 2,6u2% or ero npHocruofi re]rnepa-
Typbr na BoJrHax 3,5;2,51r 1,9 cu coorBercrBeHHo.

Ha6mo4euu-s BaHflIoqa;rl4cl B cnaHrrpoBaHI{rr coJruerrrroro Arrcr(a qepea ero
IIeETp. Cnaurr npoBoAIdJII4cr, BAoJTt ItoopAr4uarHrrx nraur.rft rrpflMoro Bocxoir{Ae-
Etrfr. d, (r gam,nefirueu 6ygeu [JIfl Hparl{ocrl{ HaabrBarr rrx cxarralru uo a) z
BAoJrb ,nur.ufi. cnJroHeHr{.rl 6 (craurr no 6), TaH qro yroJr r{err{Ay;rraulreft cr{aEa
tro c[ r4 DHBaropoM Conuqa, a ral{}rte yroJr rreiriAy rrauuefi cnaua uo 6 lr qent-
paJrbrrbrrr MeprrAr4aHoM paBnrlJrcr B cpeArerr oa rreprroA ua6nro4euufi nplrrvrep-
uo 23o.

C qenrro r4cxrroqeHlrtr Blttrtrnurr rra peByJrtTarnr na6nro4erufi co6crneunoro
ABr{ffieHr{fl Coluqa oruocl{reJrbHo al(Baropuannnofi crrcreMBr HoopArruar r,r

orrnonesufr B rrpoqecce cr(aHr.rpoBaHl{s EJrer(Tpr{secnoft ocr[ aETeEEbr or ee
Teoperr.rqecnoro rroJrox{eHlrfl yqldrbrBaJrr4cb roJrblro cnaEbr c peBepcorr. Bcero
ua6pa,rocr 42 rattux 4nofiur,rx cnaua.

Ha puc. t upegcrarJleHrl ctrJlolrrubrl\{I{ [rrnrpuxnynr(TrpEbrMuJrrrEr{.EMu
cHrrTr,re no Hparo [rrcfia conuqa [4] uopulrpoBaEHbre r( eArrHuqe AuarpaMMbr
HatrpaBJrer{Hocru (!,H) aHreHHbI tro MotrIHocrrr B AByx BBarrMHo oproroHaJrbrrrrx
HalpaBJreHrr.sx Ha BoJrHax 3,5; 2,5 ra 1,9 cu cooTBercrBeHHo. tr4a Errrx pr{cyE-
r{oB Mo}r(Ho Baxrroql4rb, uro dropua ,(H na nam;1ofi r[B BoJrH 6.[uana H Hpyroaofi
cr4Mlrerprrrr orHocl4reJrbHo ee ocr.r. floerorry B AaJrbnefimux pacqerax [l]rrur{-
Nrarrocb, uto ,(H flBrfler/cfl. 

?:.:1lf1.rpussoft 
u otrr{cbrBaerc.fl AByMepuofi $yuH-

qr,reii laycca BxAa exp ( -jjL I .\uo'/
Ha prac. t rurpr,rxonr'rN{Lr Jrr4HIrIflMtr rrol{aaalra al[po(crrr{]dpoBaHuafl TaHI{M

o6paaorr ,(H, upuuer\,r paBrrr,IrI BerBflr\{ Irrrpr4xoBr,rx nwuufr. orBeqraror paBnrrsHr,re
BHaqeulr.s 00. Haupurlep, Ha BoJrHe 1,9 cu (BepxH.E.rr) uacrr,{,H arrilponcr.lNrr4-
pyerc.E $yunquefi

n, (0, q) - exp [- ++F] , r. e. os :)',g
rprr 0'* rp'< (2',38)2, (1)

./ = l.? cn

Puc.1. OHolrqauue

73



a ee (HI{}I{Hflfl) qacrt, 
- tfyurirlr'rer'l nn4a

r _ 0.,f g: I . r. e 0o - J,,L rprr 0, -l- qr>(2',38)2.Fe(O,,p):€rllL-13TIzl . r'quo=:d,r 
(rl

2. Onpegeuelrlle paAlro1llaMerpa Co'luqa

Itan nasecruo (clr., HanpuNlep, [41) aureuHaa rell[eparypa Tn Atts IlcrotI-

Hr{r(a HerroJrflpr{BoBaHHOTO paAI{OI'I,JIyqeHI{-fI oIlI{cbIB&eTca {oprryroft

t'^: $S ,",*, r) 1(0, e)rJQ, (3)

I),JII

r,a A 
- 

prbdtet'rl.rnnafl nJIoIU,aAb aETeHHLI; i' - 
g"nuua BOJIHbI; Q' - reneC-

'-)- x

utrft yro;r, c,t flr.r{B&er\lbrfi pa4uorac'r.oqHI{ItolI; 7o (!r, r1) - 
pacnpeAeJIeIryIe ',flp-

HocruofrTeAlIIepaTypblIIoI4cTo[IHI4I(y,BanI{caHHoeBclIcTex{eHoopAI4HaT,Ha.
qa.IlooTcqeTayIJI0BeHoropoftCoBIIaAaeTcIla[paBJIeHI{e[IHaHeI(oTopylo
SnxcuponauHylo rotrny pa4'onctoouura; 'F (0' q) .- (lyHHqua' orr{cblBalo-

rqarrl{I'laHTeHHI,I;HaqaJlooTcqeTaylJIOBI]cl4cTelleRoopAI{HaT0,rpconuaAae,r
c eJler(Tpl{qecHoit ocbro aHrelrnli'

Nlomno fio.rloilil'Irb 0 .: rP - il, (P: tl - U' t4e

rrlrfl Ira ue6ecuofi c{epe Nie}r(Ay H&tI&Jr&r\II{ srrrx AByx

pfleN{ble AylaNII{ 6o.nsruux HpyroB'
Tor4a IlHrerparr (3) uptltturtaer BI4A

T o@, a\ : + 5 
r^ (r',,rl)r (1' - r, r-- a) dA'

()'.u

r,u - 
yrJIoBr,Ie paccrofl-

cr4cTeN{ KOOpArrHar' r{31{e-

(4)

B (4) uc'rouHun cql4Taerc'fl HerIoABI47I{HLINT' a aHreHHa c I{3N[eHeHr{eM fr fi A

ABIIIHeTC-fi OTHOCI'ITeJILHo HeIO'

B 4alr,nefiruux pacqerax rIpIlHI{rIaJroct" qro 4ucx Conur\a Irlleer B paccMar-

pl4BaeNror'I Al4a[asorre Sopuy Kpyra yrJloBoro paAl'ryca /?t' & KoopArrHarLI

rplrrlnn.uatorcflllpflfiIoYronunu'o'uBHaprl4Hl{oftu'nocxocrucHalIaJroN{BI{eHr-
pe corHeqHo"o q,"*;' "tlo"o'y gnofiuofi r{HrerpaJr (4) aanucr'tnaercfl B BI{Ae

o, {4,.v
. .4 f ( Zn (rD, n) F (,[, - n, | - y) d.\'d't1, (5)

T o Qr. Y\: -^,--) 
J_Rr _{ n:-rr.^to

r4e -R., rp, 11' e, y Bbrpalt{eHLl B paAI4aHa'\'

Pacupe4elerru "i*o"'I4 
rlo AI{cKy cnonofinoro Connqa B l{oporl{oBoJllro-

sofr sac'rll caHrl{rlerpoBoro A1'{arra3oHa rIo pflAy ua6;rrogeuufi co;rse'rur'rx

aar,rreur,rfi 1.*,', ru.,iiiH;,"t5:eli';;;;;-'t'"i'n' ua6;ilo4euranrl Ha 100-rt

;il;"#")il;""t?i^6.,rusHo H croroo6paBHoiuy r He o6.rta4aer 3al{erHLtNI

loflpqaHlrer, ,ru ,ron6i'--b npyroii .c^l!Ponr'r' 
B HeKoropLIx B ocHoBHou 6o;nee

p""ir- prootu" i"oi'l''o'p'intp' IBl)-ytnepniAaercfl' tlro rar(oe ro'{pqaHue

uNIeeTMecTo,cJIeAoBaTeJIbHo,SToTBonpocI{eJIb3flcqI,{TaTI,BHacToflIr\eeBpeNi,I
oKoHqarerbrlo peilreHHLINI'

13 pacuel'ax' npoBoAl4rrr'IX FII{itte' rpe/IrIoraratlll:.,1,1", pacrpeAerlclille

.Epnocrl,I ro co.rHeqHorly AIlcHy :'11-:t'i:^1tt't 
cro;roo6paauoft {yunquefi' Ec'nu

cHaHI,IpoBaHI,IeBeAeTcflBA0JIIIoguoftI{oopIII4HaTI,Ilp.iepesqeHTpAI{cKaCo.rrrr-
qa (y :0) , T'o, v,,'"i"u? nrail rllynHrlrau y'" yHaearlur'rfi ul'rrtte' onoHqarerlrl{o

IoJl ytII4 [l
R,. .,r.-x \2 lr4;' 

- i r \2AT- (

7'" 1r1 : -r..- j "- 
(T)'7'1' 

,5-- '- 
l-o;) an' (6)

Rf. _ V nr_,1-,

3To ltuTerparl, 3aBl4cflIrIraft or napaNlerpa e' Sagauar palr]I4tIHLIe lii^'i":tl:
r I{ r{HTerpllpyrl, IroryqraNl TotIHtrl pacueruofi Hpttnofi' coorBercrByloxr'etr Ba-

fir{cu paArro,,,''y""'n'n"" Coru[a nprr cHa]II4poBaHI4l{ coJrHeqHoro AI'IcHa'
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fis

n

Puc. 2. 3anlrcr, paAllolraryqenIax Connqa r'r pacqerEbre r{pi.IBr,re flprr citaHr.rpoBaEr{rl aE-
l'eErrorr qepe3 qeHTp coJrHeqrroro Ar4cHa

tJr,rc,nenurre pacqerbr lrHrerpaJra (6) npono4raJrracb Ha SBNI nplr rpex BHa-
qeHr4.rrx /?., paour,rx 76, t7 u 1B', ua xaxi4ofi r4a rpex solu. Suaqeuu.s 0o sbr6u-
IIaJII{CB nO anlpOHCI4}II{pOBaHHLIII AI4aIpa]\IIIaM HanpaBJIeI{HOCTI{ AJLa I{aiIiAOft
,qJII{Hr,I BoJrHEr B BaBr,rcrrrfocrrr or BHaqeHufl (,1, - ,)' f 'q2, xaH yKaBaHo Ha
rlprzrrepe BoJrHr;r 1,9 cnr (cu. dlopnryrr,r (1) u (2)). 3uaqeulr.s ilapal,rerpa r 6pa-
rr4cb Haqr4Hatr or r.: 0'Ao r :26', (unrd29',) c ruarorr, paBHbrM 2', tpu r( 8',
vr fl > 22' u oguofr. yuoaofi rrr4uyre - AJrrr BCex ocraJrbHbrx Berr4qruu /.

floryueuurre pactrerHrJe roqr{r4 HaHoc14Jr14cb }Ia HaJrbr(y, coeAr.{H.flJILIcb
IIJIaBHbINIT{ IIIzHII.trl{lI 14 CpaBHr{BailI41b C SarrLIC.fIN{I1I paAIIOLISJIyqeHI4.fI cOJrHIIa,
[oryqeuublrru ilprt cr{aHrrpoBaHr{rr Bo Bperr.fi Ha6Jrro/IeHrafi, f]ocnorruy A n T^
trrBBecrHIJ c Her{oropr,rrrr4 ourl,r6xalfla, opAraHarr,I pacqerHllx HprrBLIx rrp]d

| ,l ( B' nprzpanurlBaJrr4cb opAr{Hararr nJrocnofi BeprurtHr,r Barrr{cr4 paAr4orrsJry-
qeH[fl Bo BpeM.s cr{aHr4poBaHra.s. X,[acrura6 uo ocra a6cqracc nr,r6r.rpatrcR uo
ROOpAT4I{aTHI,II,r I{eTKar{ IIa JreHTe CaMOITI{CItra.

Pwc. 2 fio.EcHffer cnaaannoe. I-Ia ner,r cu.rorrnoft lrv:r'ueir flor(agaua Horrd.s
Barrlacla paArrouailyqenra.s Connqa, fioryqeHHa.s Bo Bpelf.fl Ha6JTroAeHr4ft rtpw
cr(aHr.rpoBaHr4r{ BAoJrE, oAHofi r{B r{oopArtnar (o 4auuoM cryrrae - n4o.us 6);
rxrpr{xoBrre Jrvrr{ri - pacqerHr,re HpraBrre AJrfl AByx BuaqeHrrfi fi" (r paccuar-
pl4Baelror,I cnycln" BHerxHfl.E urrpl,IxoBa.rr rruHufr coorBercrByer R, - 77';
AJr.s BHyrperrHefi fipr4Bofi Ar : 16').

Itan upanulo, yqacrirtr{ Barrr{cr,r, coorBercrByrorqrre cpaBHr{TeJrbHo 6],rcr-
por{y r,IB[reHeur4Io anrenuoft Ter{neparypr{, BaHrroqeHlr !re}r{Ay yqacrHaMu
6rrcrporo rrar{eHeHr4fl 7u na pacuerHbrx npr{Br{x. Pa4rao4raarferp Conuqa onpe-
AeJr.flJrcfi rIIHefiHofi rrHrepnoJr.rrrlveit va cpaBHeHr4.rr mr.rprdrrbr Banrrcl/I u pacqer-
HbIx nprrBbrx. Ero cpaBueHrle npoBoAr4Jrocb Ha rrp-srrbrx, frapaJrJreJrbHr,rx ocrr
a6cqucc r{ orcrofllqr{x ilo opAr,rHare rra paBHr{e orpe3nrr, Bar{JrrolreuHrre B rrpo-
r{e}r{yrfte or 0,4 go 0,6 7a6, n&H rror{aBaHo Ha pr.rc. 2. lopuaouTaJTbrrrrre rrrTpr4x-
rryunrr{pr{bre rrprri\,rbre o6oanaqaror Jrr4Hr,rr.r, Iia r{oropr,rx upoBoAr.rJracb rrHTeprro-
Jrrrr{r4.s. flpra o6pa6orr(e Banr4crr naniAoro cnarra 6parocr or B 4o t2 ranux
Jill]fl-I1rfr B 3aBI4Cr4I{OCTr4 Oi[ BLTCOTbI 3arrr4otr{, nO HOTOpbINI SaTeI{ ilpOBOAr{JrOCb
ycpeAHerl14e.

3Haseul,Ie paAI4oAlaarrerpa, rroryqeHHoe r{HTepnoJr.rrrlvrefr v.a cr(aHa rlo tz,
y,\rHolr{aJrocb Ha cos 6, rAe 6 - cxnoneHr4e, rrprr r(oTopor{ IIpoxoArrJr sToT cnaH.

75



Plrc, 3. Cparuenne rtoflrrrr BarIIrcLI paAllor.I3ryqeru,rx Co.nuqa c pacuetuort Hprlnort

0 - cHaH no E; 6 - cI{aH rlo c(

FIa puc. 3, a, 6 crrJrorrHLrlfr,r JrrrEr{flr[r{ rrpeACraBJreIrIi ltorrltl4 Bafluceft paAl,ro-
trBrycreHr.rfi Conuqa, rroJr[{eHrrrJx rlo cftaHau 6 (puc. 3, a) n IIo cltaHa[r o
(pwc. 3, 6). Beprunarr,nbrrrrr orpear(aMrr rronaaaHbl noop4r{HarHbre rrernr{.
Vrfl.rroebre paccro.EHr{.rr a,reE(Ay coceAHI{MIr x{erKaMI4 paBHbI -o' na pwc. 3, a
u 2',5 

- Ea prrc. 3, 5. IllrpuxoBbre Jrr4HI{I{ o6oaua.raro'r pacqerHbre r(pldBbre
rrllu SEaqeEuax ,/.?., noJIytlgHHt x B pe3y,TLTare BbrqI{oJreunft.

ItaH er.r4uo Lra prtc. ,3, a,6, pacllerHl;Ie fipl{Br,Ie r{ Itorrrll{ Barlrlcl4 xoporuo
coBrraAaroT Ha yqracTnax 6rrcrporo r{3ilfeHer{r4fl aHreHHofi rerlneparyp},r r{ xy-
}Ite - H& yt1;1gTnnx, rAe oHa r{3Mer{flercfr cpaBHr4Te.rlrrHo x{eAJreHHo. Iloc.ueA-
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Eee Molr(er yr(a3brBar6 Ha ro, rrro ypoBeHr 6oHosrrx JrerrecrnoB crraAaer trprf
yAaJreErrr,r or ocrr flH rvregrerEee, rreM 3ro otrrlrcbrBaercfi AByMepuoft {ynHqr,r'efr
Iaycca, upranaroft Ail.s alnpoltcrrrraqurr onctrepr{Mer{ra.nsroft Ar{arpaMMBr Ea-
IIpaBJreHHOCflr.

3. Peayrnrarhr rr ux o6cym4euue

B ra6.rraqe uprrBeAeHbr orr{ortreHrrfi paAr{opaArrycoB connqa fil, no.nyuen.
Ebrx r4B onucaHHbrx na6nro4errafi, R onruuecr(oMy corHecrEoMy paguycy fto,
BBflToMy ltB AcrpouounirecHoro eE(eroAEr,rRa; o-cpeArreRBaAparr,rqHaE
omra6na cpeAEero, Bbrirrrcr.flBrrra.flc.fl rro {opruyre

n
!, /u. - r):
i-1

n (n-t) '

rqe' A : Rrl Ro, y - cpeguee apu(tueu{qeoHoe, n - qrrcro 4nofiurrx cHa-
uon (upnurrx u c penepcou).

R1lRg (cran no 0) E1 /R6 (cxau no o)

oi:

Cpeguee
o

1,036
7,028
1,034
1,,029
1.,028

'1',026
1,444
7,024
1,036
1.,02t

1,031
.E0,003

ftara uabrrc-
.IeHr.r.E, Ho116pb

1976 r.

2
J
4
5
5
6
6

10
7t
12

7,:2,5 cu I: 1,9 ctrt

r,026
.10,002

1,019
r0,003

L,027
1,033

:

l,:1,9 cu

1,036
1,030

1,057
t0,004

t,041.
+0,002

1,032
r0,002

MeurureeluucJro orrrorre]duft RrlR6 AJrfi cHar{oB no a o6rscsrrerc.B reM, qro
HaqecrBo Barrr4cr,r arr4x cr(auoB B Heftoroprrx na6nrcgenraax 6r,uo Eraenr,rM
rrB-Ba HepaBrroMepuoro ABI,rlHeHrr.rr aHTerIHbI rrprr cxaHr,rpoBarrr4rd. 3ru Barrrrc[
ue o6pa6arbrBaJrr4cb.

tr4a ra6nraqbr Br4AHo, rrro orHorrreune .R"/fr6 B cpeArreN{ Ha Bcex BoJrHax
trpLI cHaHax uo a (r. e. B1ilvTvr coilHeqHoro aHaaropa) Bar\{erHo 6onture eroro
oTrroureHr4fl, fioJryqerrHoro r43 3afir4cefi cKaHOB rIO 6, rOrOpr,re npoxoAnr 6lu-
lr(e H qeHrpaJrr,HoMy rreprrArrauy Cotuqa. 3ro oornacyercfl c AaHHr,rivrr4, rrpr4-
BeAerrHbrr{r4 B [9].

Oruoruenr,re cpeArrrrx auaqeuufi -R", nonyueHur{x r.rB ofiauoB rro cr, H cpeA-
EI4M BeJrl4qr4uau -R", Ba.srbrtr{ LrB cr{auoB no 6, na BoJrHax 3,5;2,5 n 1,9 clr co-
craBJr.ner coorBercrBeuno 1,025 -l- 0,005; 1,015 + 0,003 u 1 ,013 + 0,004. 34ecr,
CO SrIaHo[r ;F upr,rnegeHr,r CpeArreKBaApaTr4crHrre Orura6nr,r yHaaaHHOrO orrro-
meHr4rr, Br,rqr4creuHbre corracuo [10j.3ru peay.nr,ra,r.r,r Aaror ocHoBaurre
trpeAno.[ararb, qro B paccj\rarplaBaerror{ Ar4arraaoue paAr4oBoJrH ua6nro4aerca
grfllrlrr4qHocrr Comrqa.

Cor.rracuo AaHHLIT{ lLLl n AHrr onr4crJBaeMbrx ua6rro4eur,rft ua coruelrrroNr
[I,IMde Ha JIITHI,Iu cr(aHa rro a HaxoAraJrr4cr, r4crorrHtlnr4 ynr,'rpa{uoJreroBoro
uBJIyqeHplfl. Ife zcnnroseHo, lITo r4x uBJryqeHtre B paAlroAr{arraBoHe rro?neT
trpltBecrr.I H Henoropol{y ymrrpeHr,rro Bafirzcr,r cxarra uo a. O4naro aJrJrr4[rr4q-
EocrE, Conuqa, orrr4caHrrarr s [9], Ea BoJrHax 3,5 u2,5 crr 6olr,rue npr4BeAeu-
Eoit SAecb I,I He cBflBalra Hr{ c Kanrdr\[rl r{croqr{r4na}rr{ Ha Jrr,rx{6e. lloarouy
eCTb OCI{OBaI'II4e CqUTaTE , tITO yrtaBaHIIa.rI DJIJII{IITI4{HOCtr, COnnqa peaJrbEa.

Ha puc. 4 npe4ctanJreur,r floJrvqeuHbre Br,rrue cpeAnlre Bualreur{rr oruorrre-
Aufr. RrlRg B saBI4IcI4MOCrI{ oT AJTI4I-IbI BoJTHLI 1,. Onu O6oenaseHbr CBerJIt;rr\{I1

'L,026
L,023
7,025
1,028
r,019
1,022
1".034
1,028
1,033
{,024

L,0?A'
,.,016
1,0{8
L,025
{,0I.0
1,010
L,026

,1.,028

1,015

1,049
,,0:,

:
:

'l',048
1,061
1,065

L,040,:"

{,037

l,AA
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'Puc. 4, Sasr,rcr.rlrocrE, orrroilreur.rs pa-
Ar.ropaArlyca 'Co.nnqa R ero oflrr,rse-
cKoMy paAr,rycy or AJrr.{Hbr BoJrrrr,r AJr_rr
Barr{eHHbrx Ir B}reBarr,teuurrx ua6lrro-
genr'rii

Hpyirifiailr4. Beprraxanrubre qreproqrHr.{ ro-
r{ a3r,rB aror cpeAHe RB aAparr4 qHr,te olxu6Hr,I
cpeAHero. Bepxulre HpylHnr{ o6oauaqaror
BeJII{qu HbI Rrl RA, IIOJIyqeHHbIe I43 CI{ar
HOB rro Ct, HI4ri{HI4e 

- 
I43 CI{aHOB nO 6.

Ha eroll lrie pr4cyune paBrr4qHbrr{u
SHaqI{a}IU O60aUa.reHr,r AaHHLre, BSflTbIe
I{B Apyrrrx Ha6[roAeHr.rfi na lrra;n.rrr4]vrerpo-
BbIx I4 caHrr4rrerponux (1, ( 5 cru) BoJrHax,
npoBoAr{Brxl4xc.s Bo Bpelr,fI coIHeqHbIx
BarlreHrrfi, a rar(lr{e r{B I11. Telrnrre
Hpylr{r{r4 c oorBercrByror 3Ha qeHr4.frM R, I R 6,
npI4BeAeHur,rlr B [12]. Cner;rrre rpeyroJrb-
Hr{r(r4 - AaHHbre r{3 t13]; reuur,rfi rpe-
yroJrr,Hr4R - r{B It4]; cre:rnr,rft [p.rrMo-
yroJrlHr.rH - r,rB tt5]; rei\rHrrrft IIp.trMo-
yroJrbHr{n - ua [5]; Kocr,re Hpecrr4nr{ -ua [16]; up.rrlrofi Hpecrr4n - ua [1J. IIpr
ATOII yqI4TI;IBaJII,ICB JII4IIIL Te SIIalleHI,Ifl
Rrl R6, AJLfI ltoropllx yHaBaHEI OI[I46HI4
IraNrepeHr4fi, npraHflTr,re BAecb Ba cpeAHe-
HBaAparr4qHtre. Pa4 sHaqnoB cooTBeTcT-
ByeT ycpeAHeHHr,IlI no HecKoJrbnr4t\,I Ha-

no,nyqeHHoe rrpl,r i-rl r,r3rrepeHrrr4; X,, -ctt); p i - Bec l-ro auaqesr{rr orHo[reur{.rr
cpeAHeHBaAparr4qHafi oDrrl6ria BeJrr{lrrrr{br

'6.nro4eur.rau 
BHaqeur,r.sNr RrlRo Ha oAHofi

Borrue. Haupranrep, AaHHbre, BBflrrre ve [!2], coAep]riar Ha BoJrHe"3,2 cnr ae-
rtzqr'rHy Rrl Ro, ycpeArrerrHyro ro Bocr,rrra ua6rro4dHprflNr. Bcero a puc. 4 wc-
rr o Jr_r,_B oB aHr,r 

_ 
33 peay.nrrara B arr{euur,rx u a6rro4enufi .

r4e pmc.4 suguo, qro Harxra peayJrr,Tarbr r(ax AJrfl cKaHoB no 6, ran u ililtr
cKaHoB no cr, HaxoAfrrcft B corJracrlr{ c AaHHBri\rrr BartrreHHbrx ua6nro4euufi.
Heo6xo4lm,ro orr\rerurr cJreAyrorqee, 3ua,reur4.s orrrorxeur.rfl Rrl R6, .roryneu-
rrble Bo BpeM.fl earMeullfi HaqI4Ha.s c 1969 r. B ocrroBuol{ arrepr41aHcnr41{r4 Ha-
6rrogarernuu, Hafi rrpaBrrJro, 6onr,ure, qel,r ilpr4 rrpeAruecrBvroqrrx ua6nro-
,qeHI4.flX' 14 JIyqItre COIJIaCyIOTCfI C nOlyqeEHhIMI4 SA0CL AaHHbINII{ I{3 CI(aHOB IIO
cr, T. e. a6mrzw coJrHeqHoro EHBaropa. o4uaxo BBr4Ay orcyrcrBr4.E B HeHoropbrx
crarb.rrx onr4caHIa.E reOMerpr4qecHr.rx o6croflTerrr,crB aarueul,tfi, HeJI63fl yr-
Bep)r{Aarr,, flBr.rrerc.fr Jrrr 3To corJracr4e clyuafiunru I4Jrr{ Her. Sror nonpoc rpe-
6yer creqllaJrrrHoro rrccJreAoBaHr{.rr.

Paa6poc AaHHBIX Ha plrc. 4 sacTo rrpeBr,ruaer yr(aBaHHrrre B ooorBercrByro-
n{r4x crarrrrrx oIIIr46I{u raauepenrafi. 3ro aarpy4Hfler orr,rcHaHr4e AocraroqHo
ToqHofi aHaJrtr{TIzsecxoft BaBrdcl{}rocrrr orHorueHr4.rr Rrl Ro or AJrrrHr,r BoJlrrbr,
r{oTopa.fl yAoBJreTBOp,sra 6br Bcer,r [pr4BeAeHHbrr,r pesyJrbrararr.

flootolly 6r,r;na cgenaHa rlorrhrrr{a annpoHcr4r,rr4poBarr, ory BaBr,rcr4r,rocrb
upocrefiruefi lrauefiuofi SyuHqlrefi nuga Rrl Ro : 1 + k?". IIpu raroft au-
upoHcI4N{aUI4I4 yqI4TbIBarIc.s Bec fia}IiAoro rISx'IepeHfifl, a cpeAHee BHalleHI{e
ft ornrcxranarocr, no rreroAy HarrMeHbrrrrr* nna4paroa (crr.,- Harrprzr\{ep, ltTl)
uo $oprryne

r4e (R./.R6);
AJrI4Ha BOJrHbr
(R,lRdi. Pi
(R,lRo)i,

5 ou^?

- Blraqeurre RrlRg,,
n l-lr r,ra,riepeulrr.r (n
.- Ol0it IAe O; 

-

":l/ "l-i-"Z-1-...-1.un
n

lol/
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Ha pzc. 4 cnnorunoft u rurpuxonofi nnnu.surl tror{aaaHbr rrpffMbre, aflrrpoft-
cuMupyrotrIr4e BaBr{crrMocrb or }, namrax sraseHufi Rrl Ro, Illrpuxonar
Irp.sMa.s, npoxoAflqafl Ha pucynre 6onee Hpyro, coorBercrByer AarrEErM,
EOilyrIer{HbIM r,rB cr(aHoB tro c[, r4 orrr{cbrBaerca {opuynofi

R,lRo: 1 + 0,0165L (7)

Cnilorrruarr rltHufr nocrpoeHa A"ILTI AaHlrr,rx, Itoroprle noryqeHll r{B cHaHoB
ro 6, u orrpeAeJr,Frercn BblpalrieHr{e}I

R,lRa-1+0,00961.. (B)

flpanraR, a[npoxor4rrr.rpyroqarr BaBr4cr.rlrocrr, or: ], ncex 40 BHaqeHuia: Rrl R6,
yqurl,IBaroqrlx Han BarMeHrlrjre, TaH I4 BHcBarnreHHrJe na6lro4euraa, npa-
HTI4qecHr{ coBrla4ael, co ctrJrolrrHoit luuuefi r,r Aaercrl tfopl,rynofr

R,lR6 : 1 + 0,0098 X x t + 0,011.. (e)

13 (7)-(9) /{rrr4Ha Bo.rrHbr ?,, nurparnena B or.

Er,lno4r,r

1.. Iipuee4er{Harr r{eroAr,{Ha rrarrepeHr.rfl paAr4ogr4arrerpa c.na6o Boarryqeu-
uoro Conuqa Aaer peByJIbraTbI, corJIacyrou,r4e0.rr. c [arrHllx{r.r, rroJrylrer{Hr,r]\{r4
lrpJd BarlfeHur,rx ua6aroAeHr,rflx.

2. OruoureHr{e paArlopaAr4yca Co;ruqa rra BoJrr{ax L,9;2,5 ra 3,5 cnr ri ero
orrrl4qecHorry paAr4ycy pacrer c yBeJTtrqeHr{el\r AJrr4Hrn paAr{oBoJrHbr.

3. B paccN{arpI4BaeMox{ AI4aIraBoI{e BoJr}r na6lro4aerc.a eJrJrr,rflrrruHocrr,
Colnqa, yBeJrr.rqr.rBarou{aflcrr c pocrorr AJrr4Hbr BoJrHr,l.

Otuerr.ru, qro DTr4 BbrBoAbr cAeJraHbr B upeArroJro]HeHr{r4 paBrroMepHoro
pacnpeAeJreur{fl paAr{oflpr(ocrrr rro Arrcry Connr{a.

Ipr,ruolry rry6oHyro 6.naro4apuocrr, axaAeMr4ny A. E. CeeepHoxry Ba
Hpr4rr4qecnr{e BaNreqaHr{.rr r4 coBerr,r, P. H.CrauHr,rnofi u f. A. }toa,nonofi aa
Bhrrrr4crreHr{e r4urerparroB ua 3BM r E. N4. Eproruenofi aa o(ropu"neHr{e prr-
cyrrKoB.
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pAnrroHAB JrIoA EHrr.fI co JrHEq Horo BAT M urifrt 
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24 AEHAEPfr" {g7g r. HA BOJIHE t0 cnr

O. Aarnapec *, IO. (D. Ioponcxnii

H1rn9no, uro aft seHrr.rouafl rer\rfieparypa yqacrfi oB EeBoar{yqerruoro conuqa cocraB-arra (35 * 47 ' tot K. Ha auu6e, Co.rrnqa n pafione I V Houranra, Ee coAeplr(a,irrero rpr.r3ga-
KoB arTr{BEocrn, ua6;rrogauacb rroBhrrrreHnafi paAr,ro.Epnocrs ZrU, : lB0.10B I(. }Iancuuyu
tro'EpqaEI'I.E pacrroJraraJrc.E, aa nn4nmru (paeM Ar4cr{a sa paccro.sgrrr.r (25-80) .103 nu or
{otc'c{eprr' Pa4raopaguyc co.rrrqa , ruopuuo.ruu IV ,*rrrunru 6n.n paaer (r,055 tt 0,007) -R". Jlonaatuutr'i ractosu[H uaA uara6o,rrrmeri s aror 4enr, rpynnoft nsr:en cocrosri
tr3 rpex geta,rert. PaAnor.ra;ryueune o4uort trB Er4x 6rr;ro npanonorrfrlroourrrrlru ra (25 1lX, t0)% rI IIcxoAi'IJro ua o6nactlr uag uar6o.rr,[rurr roJroBrrr,irr rrfirr{oM. Bucora o6;racrr
reEepaqrru' olpeAeJreErrarr ro a{{enty [poeEqr{r4, cocraBJrfiJra (30-40) .103 xrr HaA ypoBEeM
{oroctfeprr. I{ar'r6oneo llrrreEcr.rB'a.a AeraJrr, Jro^aJr.Eoro ucroq,r.r*a pacloJraraJracb MeE(-
Ay tr'srlraMrl, o{lpeHrznuaa reMrleparypa ueryuarorqerir o6.rracrr.r 6u.ua oxo,no 3.106 I(, no-
Jlrrpr,raoBauEoe rlo Hpyry r4Bflyrreur.re or srort AeraJrr.r ue o6uapyrHeuo.

RADIO OBSERVATION OF THE DECEMBER 24, T973 SOLAR ECLIPSE ATt0 CM WAVE LE NGHT, by O. Aluarez, Yu. F. Yurousky.- It was f ound that the effec-tive temperature of the non disturbed Sun,s regions *u, 1SS +4).10s I(. In the region
ofthe fourth contact, where not were present any active features, was observed an increa-
sed radio brightness of tBO.l0B K. Th; maximum of brightness was situated at (25_80) .

'10] kl up the photosphere over the observed profile of the solardisk. Ttre raclio radius
of the Sun in direction of the fourth contact *ur il,055 t 0,00i) .Ro. The local source over
the.greatest group's spot in this day was composed oijhree diirHrriradio details. The
radio emission of one of its had (25 t l0)% rignt hana polarization, and its emitting
region was placed over the spot leader on height about (30-40).10s l<m up the photosphe-ric level' The more intense detail of the local source was placed betlveen the spots of thegroup, the effoctive temperature of this region was about 3.106 K. There was not found
circular polarization of the radio emissionin this detail.

Ha6nro4enzfl qacruoro coJIHellrroro Barlreur4fl 24.Xil1g73 r. [poBoArrJrr4cb
yqIacrHr4HaMI4 Hpr,rucxofi rpyurlhr O6requnennoft oHcneAr4r{rrr.r coBercnrzrxpaArroacrpoHoloB coBr{ecrHo c corpyAHrrKar{r{ tr1[Hcrr4ryra reo{z3rdr(r{ r4 acrpo-Eolrr4r{ tty6uuc*oft a^aAeMr4r{ uayH n6.rrraBr4 ropoAa tu"rirro-ae-I{y6a. 66-
cro.ETeJrr,crBa Sarr,reHld.rr 6rrnra c.rre4ylorr{r4r,rr4: nepnrrfi ourra,{ecHr,rft noHTaRT
EACTYIIIIJI E 12h15-UL HO.AA CO.irHI{E HAXOAI4JIOC' HA B.ICOTE OI{OJIO 5" OURMecrIrbIM ropr4soHToN{. B uolrenr r{aHcr4}raJrbrrofi Saarr Barr\{eHrr.E s 13lr3g-UT
Arrclto.r Jlynn Ba*phrBarrocr 0,6 4uauerpa {orocsup"i ,"" +ayo "iin\iaiBtrAr{rvroro Ar4cra co.iruqa. flocre4urnft IV nouraxr 

"u6orgur." , ibn za; ir-i"Bblcore connqa rraA ropr{BoHroM onorr o 2s". Mur;op;;;;;qec*ue yc.rroBrrrfi
B neHb BarlreHr4.E 6rrrlr 6.rraronpr4r,ETHbllrr{.

Annaparypa Itpr,rucHoft o6cepraropr{r{, Ha xoropofi ,,poBoAr.rJrrrcr na6nro-
Aerrrr.fr Ha BorrHe 10 cnr, cocro.EJra raa napa60rrn""io"o pu6r"nropu Ar4ar{er_pov 2,2 r{ r'r ruoAyJr.Eqrro,rroro fiBaBr4rr-yJreBoro paAr4orroJr.rrpr4[rerpa c [apa-
Merpr{qrecHr4r{ ycr4Jrr4reJreM Ha BxoAe. ^IIIyrIhr alnaparypbr 6r,rirz ueuee 0,50/o
rroJrHOrO rroroHa paAr,ror43ryqeEr4fl connqa, n HalrecrBo Banl4cr4 BaBr4ceroB OCHOBHOT{ Jrr{rrr6 0T secra6raur,nocrr4 pacilpocrpaHeHu.rr paAr4oBoJrH n aelruoftatuocSepe.

Bo nper,ra BarMeur[fl rro rreroAr{r(e, o[r4catrHoft s It], perr4crpr4poBaJrr{cE
na 6y,lrarxuofi neure B arraJroroBolr BlrAe rprd BhrxoAnbrx rrapar{erpa paArdorvrerpa:
troJlrra'rI r4HTeHcI'rBHocrr, npl4rrl4MaeMoropaAuor,rBJIyqer *7, paBHocrb IIpaBo- rr
JreBonoJr.frprlrs0BarrHoro I{3ryqeEr,rfl 7 ra a{{enrr4BHafl 

'eonarepurypa 
ras0paB-pflAi{oro r-e,eparopa uyr{a ouop'oro xaui.,ra. floc.rre4naa rurr# aoaapr'ururaHll{e uurpopilaqr'uo o rroBeAeuzra xoat}{ur{r4eHra ycvrre]f,f,n paArroMerpa B re-

cleHue SaTn{eHr{_fI.

* ?Incruryr reorlnalrxr.r r.r acrporroMrru AH pecuy6nuru,r lty6a:
8C'
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Prrc. 1. Ouru.recrr.{e o6paaonarzr Ea Ar4cr{e Colurla 24.Xfi 1g7B r.
CnnouHot? IuHueii [oHaBaHa TpaenTopr{.fi UeETpa JIyHbr, oriono roropoit yr{aBaHo BpeM.E UT, coorBercT_Byloqee rroJrolr{eHlrlo rlcnrpa Jryuu o naxgrlll rlo]\reHt BpelreHrr. flpHocrHafl re]mepar-rrpa aailrrllr.rxoBaH[olto6rracru paBEa (35 t 4) 10s K

otEoczremrar xanz6poBKa HaHaJroB paAr,oilrerpa rrporrBBoArrJrac6 rryreM
IIoMetrIeHr4.s B rroJre 3peHu.fl paAr/ToTeJrecxoua naru6ponouuofi ar{TelrHbr npyro-noft no.T aprr}aTlurrl u}Irasmefic.tr or roro ]r{e olopl,oro reHeparopa uyrra.
A6conrornoft xanu6poBnt4^ paAr4oreJrecxorra He npoBoAr,rJrocb, r4 rrJrorgocrb
noror{a paA[or4Bfiyqeu-ua conuqa Ha BOrrHe 10 cM s AeHr, BarMeHuf- 6:,'^Ira tpu_
Ir.rrra paBr{ofi 96. t0-22 Brl.wz.Iq , coorBercrBr4rr c Aarrur,ruu uraponofi c6rz
cranqraft Cryx6rr Co.nuqa LZ, 21.

cornacno AaHur,rM [2, 41 24.xII lgTB r. rra Ar4c*e connqa ua6.nro4anracaqerLrpe rpynnbl rrtrreH. tr4x ocnosHr,re xapaxTepl4cTr{Kr4rl npl4BeAeHbr a ra6-
JrI4rIe' rAe sa - u,lroBaAb rpyrlnbr rr.srelr B l\rrzJrJrt4olrrrbrx AoJrrrx nJroqaAl{
Ar{c*a,Soroc$eprr, S, - rrJroqaAb rr.rrre, B r,rrrJrJrr{o,rur, 4oro, ;;;il"Muonycseprr co:rnqa, rs; - rrJrorrrocrb noror(a or paAr40tr{croqr{r4Ka, coorBer-
crByrorqe-ro--xam40fi_paccMarpr4saeNrofi rpytrfle II.sreH, Bbrpa]r{eHHaE B elr{-HIrrIax t0-22 Btlm2.rq. flonolxerrr4e rpynn r'.sreH Ha Ardcr{e co""rl;; o;"BarMerrr.rr rronaaauo na puc. I.

lceii rnvnlrr [ ,r-o"oo*""o
I n8rlta

2,5*0,5
16r0,5
5*0,5

<1+0,5

Ha srou r*(e plrcyHne Harrece,a rpae*ropr4fl rlegrpa Jryuu c yna,aHr,rerr ero
roroHterrr4.fr B paSJ[4qHbre ],rotreHTr,r Bper{eHr4. flpraae4ennbre rra pvc, ! u nc_
rroJrr,ByeMbre AaJIee reoMerpl4qecHr,re o6cro.nre.nr,crsa garlreHl,rfl 6r,rnz B6I_qrrcreHbl corpyAHl4r{aura llynxoncxofi o6cepBaroprrl{ r4 rrpeAocraBJreHr,r BCer{yqacrHl4HaM Cosercxofi aHcrreAr4rlr4r{ a.rra o6pa6ornr,r pe3yJrbraron na6nroge-
uuft.

Itan cnegyer r.r3 pr,rc. 1, n reveRrae tsarlrerrtrfl Bce nepeqr.lc.rreHHr,re Bbrrrre
rpyrruEr rr.flreH 3ar{pbrBaJrxcb [r4-c_Horr Jlynrr. lyra ua plrc. 1, coorBercrByro_
tr{a.rr MoMeHry BpeMeHZ 13h15m UT, zao6paEiaer qacrb nrau6a ryurru oonu-
SbrBaer, qro B aror tr{oIvIeHT 6rrrra aaHpnrrbrBcerpylrrbrrr.ETerr oAuoBpeMeHrro.
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Puc. 2. I4altenenr,re rlJrorlrocrlr rrorol{a B TerIeH[e Sarr{eHI'IE

B 'r'eqenue Bropofr [orroBIrHLI BarNIeHI4fl, HaqlrHafl c L4h45^ UT, gracx

JIyHrr ornpblBaJI yqaCTHu HeBOarlyrqeHHofi [OBepxHoCTIa COluqa, Ha H6ropblx
oTcyTcTBoBaJrI{ BI{AI4MrIS orlTl4qec6r{e o6paaonanufl TIITIa ilop' IIfreH, SroH-
r(yJroB rzJrrr BoJronon. O6.nactr, Jrr{rr6a B1JruBLr IV Honr:aHra rax?r{e He coAep-
?r{aJra npI4BHar(oB aHTr4BHocrl4, r{, IIo-BI{AI{rroN,ry, orcyrcrBoBaJII4 n aanral't6ogbre

o6paaOnauufl, ra6 RaK B [ocJIeAyIoilII{e AHII Ha Dro}I yqa3rxe 4I4qHa CO.ruqa
B Onrr{lrecHoNr Ar{arasorre saNIerHr,Ix AeraJreft He Ha6JTIOAaJIOCb [2].

TaHr.rlr O6paBOM, peaJIbIIbIe o6Cto.stenr,CrBa AaHHoIo saTMeHI{.rI IIOBBo-

Jrfror r{ccJreAoBarb:1) pacilpeAeJleHlre paAl{oflpltocrl4 Ha JII4M6e Co;ruqa
B pafioHe IV Houranra, 2) a${entrannyro re}{neparypy HeBosN{yrqeHHbrx
yqacrrroB Arrcna Co,nuqa, 3) pacupe4eJleHl{e paAI4o.EpKocrI{ HaA rpyuuaMl,I
nareu, 4) noHa,iruaaqrrrc paArdorrcroqHr4noB orlrocl4reJlbHo BI4AI4I{6IX o6pa3o-
3aHr4ft.

flo;ryueuurre Bo Bpel{.s Barl,reHrrf Barrr{cl4 r4BNreHeHI{.a nJroruocrl4 IroroHa,
rroJr.frpl{Bal{ura u aS{eHrI4BHofi rel,Illeparyptl leHeparopa uy}Ia oropHolo Ha-

Harra 6LIJIII uepene4eunr n qusponyrc $opN{y c IIIIrepBaJIolI orcqera 2 c, tr
Aarrr,Hefiruaa ux o6pa6otxa t poaogl{rlacb na 3BM <Har,rpr,r-}t>. Ilporpaurrta o6-
pa6ornr4 rrpeAycr{arpr4BaJra rrpoBeAeurre cr(oJrbBflIr{ero ycpeAHeHu.a c paBJII4I!I--

uofi a$$exuaBnofi ruI4pl{Hofi layccoBa {u.nr,tpa, HoppeHI{I,Irc HpIzBof IIoJIII9U
rllrTeHcr4BuocTu c yqeToll IdBMeHeHr{ft teuuepatypbl ollopHolo KaHaJIa' BbMtr{-

TaHrre Hpunofi rroJrHoft r,rrrreHcr{Bnocrrr B coorBercrBylotqenr }IacIUTa6e r{3 KpI4-

Bofi xoAa rroJr.flpr{Barlr{\t l\ilfl ycrparreHrrfl r4r{eBllrefi Nlecro rIapaBIaTHofi TIoJLE-

praBarlr4r4, ,(;ra nrrgeleHrrfl Jror(aJrbublx r{croqrrl4xoB B rroJIHoNr u3ryqeuul4 I43

xpraeofi xoAa BarNreHr,r.rr BLrlrfiTaJracb npr{Ba.E BaHpblrr{fl rrJIorIaAI{ paBHoMepHo

.flpnoto AI{CIta I,I BbItII4cJIflJIaCb upOI{3BOAHafl oT IIOJIyqIeHHoft paBHoCTHOft

xpunofi.
I-Ia pllc.2 uoHaaan o6qrafi Br.rA lralreHerrr{fl rIJIorHocrI4 floroHa Bo BpeNI.E

Bar1{eHr{.tr. Orzrypur,Iuu cHo6Kalru orl{eqeH6r r{HTepBaJrbr BpeN{eHr{, B TeqeHl{e

r(oropbrx rrpor4cxoArrJro ornpbrrr{e r4 BaHpblrr{e aHrr'IBHbIx o6lacreft, Lrso6pa[{eH-
r.urr iu puc.7. Houepa coorBercrByloql4x rpynr il.areu no [2] o6osnaseutr
pflAOM Co cHO6xaur,r, upra.relr sHaH* cOoTBeTCrByeT saRphITI4Io rpyunbl. O6rqlrit
BI,IA npr{Bofi rIoHaBbrBaer, qro HaI,I6oJree r4HTeHcrrBHr,Ie paAl,IolrcroqHuItI4 pac-
rroJraraJrrrcb rraA rpytrnarrr4 rrr{reH 2t4 w 215. JIora;rbHble paAlrol4croqrrl{H}r
HaA ocraJrr,Hr,rl{r{ fpyrrfia]rr{ rrflTeu 6r,rrI,r cla6r,Iuttl rt AJrfi HI4x Mo?r{Ho rIuIIrb
yfiaaarr, oepxulrft [peAeJr r4HTeHcraBHocru uBryqeurag. B uepoofi rloJloBrrrre

BaTMeHr{.s, Bo Bpetlf BaHpLITILE I{cToqH[noB, BbIcoTa Co;rnqa HaA IopI{SoHToNr

6r,r,ra uana I{ Ha KaqecrBo Barrrrcrr BHalrrlTeJrE,Ho BJrrrflJIa Hecra6urbHocrb pac-
rrpocrpaHeHr{fl paAIIoBoJIH B arrlocdlepe Sertnu. lloaromy Aarlee paccMarpll-
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'111* JrI'IIUB Bropas rroJroBlr,a BarMe'r4.fl, coorBe_rcrByroqa.E or*phrruro Jro*ftaJrbuBrx ucroiruunoB n o1tactu mam6a n paftone IV xograxra.Ha puc. 3 cunor^rran Kpr.Bafi s (r) nonaabrBaer crJraEteHrroe c*oJrb,.fiqr,rMcpeAIrrIM c rayccoB'ltn Qrnrtport c a{senrunuoft ruraprznoft 1 unu r,raMeEerrrrBtrorofta B HOIrqe BarMeHrr.s. peaxoe r,rsMerreHr,re HafiJrolra xpuuot 
"po"ro*ros 15h29m -l- 30s. 0ror MoMeH.r BpeMe'rr 6rrn upranxr r(a* opr,re,rrapoaowrnrfr nro_Meur IV paArror{o,raxra. ?seueprrAhr Ba"Meurr.E B aroM cJryqrae Aaror B*aqe,uepaAraopaAr,yca Connqa Ea aorub l0 crra, paBHoe (1,05t=Lb;beiA;-(A;:

paArryc {oroc$epu).

^."3--"i:-"t:IT_rt1{"y" 
u. Berrlq,Ey rrlroruocrr,r rroror(a. s lB},15- UT, nor4aobIJI,I Ba*pbrrlr Bce rpyrlTbf tr.ETerr, Molr(,.o paccq[rarb ycpeAHe,rryro ,,o Ee-aanprrroft qacrr4 Ar,c*a a{{enrun,yro reMueparypy neroslayulerrHoro connqa

t 1 Srlv2Atan ffi:(36+4)'losK,
io! fr, : (45,5 + 1,5) .19-zz 

. 
Br/r'rz.fq --rrrror'ocrb rroro^a n 13h15-;h:U,L M - AJrr4Ha BoJrEhr, k:1,38.10-2s^Ax/rpa4; eo : Z,S.lgiu-cp _

re.nec:rsrft_ yroJr, troA r(oropblM BrrAerr 4ncx co,uq, 
""pu4"ro4raauerpolr 

,R :: 1,055fioi /.-.g.roqaAb ororo Ar4c*a B rrporrBBoJr'Hbrx eAr{rrrrqax; A.4 -IIEBAHPbITA,g S 13h15M qACTb UJIOtrIAAI4,4IICHA B,T9][ }RE EAUHUIIAX I,IBMEPEHI[.8.flnoruoc* rroro*a or Bcero Ar(c*a pa,qlrycoM t,oss n. ii-r66"*r"u""'t;;:
ueparypoft 36.103 K r erom cryqae cocrannser

/
.l - .91 fi = (75 + 8). 10-zzB17m2. Iq.

I(pr.rnaa BarMerrrr.s rar(oro paBHoMepHo r4Bilyqarcr{ero Ar4ona uonaBauaEa pr4c. 2 rurpraxooo.fr. tu.,uefr.. B gamuefi-"* ,r, *prru"ln"ooJrBBoBaJracb
AJIfl BbIAEJIEE.u'fl- NA'NITOqHOTO fiBilYS)lsi],1-fl. JIOI(AJIbEbIX IICTOIIIII4KOB.

, ^9nsu",.jrre 
xoAa orr(pr,rrrdfl pa*ro*repoo u,ryqaroqero Ar4c*a paAuycoM

lr,UDDf[6 (trIrpr'rxoBafl Hpr{BarI rra pl4c. 3) c 4eficrnr4reJrbnbrM r,rtsMerreurreM r{rr-
rel{cr4BHocra s6ilmau MoMeHra IV xonranra (cu.rorunafl KprrBafi s frl ua prc.-51
troftaBbrBaeT, IrTo [MeeTcr cyulecrneu-
urrfi ua6rrrox rroroxa or .rruu6onoit o6_
Jlacrr4 Co.nuqa. 3ro cn-saano, ro-Br.rAr.r- t /t j1::/r,!l
rvroMy, c cyu{ecrBoBaur{eM rrzu6onoro
II.oflpqaHrr.n, I]peAcr{asbrBae[roro Teopt{_ _

1fi r{tsryqeHu.fl cuoxofiuoro Coilir,a. ,t
Ectecrneuuo 6rr.no rronbrrarr,c.E pac-
clrrtTarb p acilp eAe Jr eHrre p aArao,tr prto ct u l4
BAoJrb corrueqHoro paAr,ryca s6iluau
rrau6a. .(;ra .aroro nn,u6osa.fi olr.acrs 

",Coruqa paa6rananacr ua ftoJrbueBr{e
Sparueurrr, Horopbre ornprrrBaJrrrcr Ard-cxou Jlynrr B frocJreAoBirenuuore un- !2
Tep B a Jrbr BperreHr{. III ar raurep s a.rra 6nr.ir
lpr4H.qr paBHr,rr{ 30 c, uro [,ltn AaHHoro g/
3aTN,reHI4.II CooTBeTCTBOBaJIO yrnonofi
Ixr4pr4He r{oJrbr{a or{oJro 13,,. Bareu co_
craBJr.rrJracb crrcl,er{a ypanneuufi BrrAa

n

tt:l
AnTn:q[,1n,

P[c. 3. Vsactor( BarI[cI{ BarMeutrrff, BnJrroqaro_qllft IV fiorrrar(r
S* (t) - rpa$un anrporcr.rMr.rpymrreft SyHnqraz,o -- pac[peAeJreHrre paArrogpfiocru rontqenux {par_
MeflToB rrrllprrHofi 19,,, noryqeHHoe rro rrpl,rBoft S (r),6- ro Ere rro atrtrpoficraMr.rpyrcqeft npranofi S* (t),
6 - pac[pe[eJrerlEe paArroflpfiocl]Il BIOJTE, COflEeq_
Eoro pa[zyca

;,ru'rc
20/

///

/

7r,/orK
/oo

2

4,'tzrK

o zl y'o./lrxn
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rAe rL - qucro paccMarpl{BaeMBrx - ICoJIeq; An - trJloq,aAb Qparueura
z-ro RoJIbqai 7,, i ycpe4ueuuan uo {parnreuty aS{errtrBuafl reMtreparypa;'; - : i; iTiiii" i 48"8 1' Mt . Iq . rpaa/Br-- uacmta6uuft 

. 
n^oaS6uqneEr, B aBIr-

cnqufr. or eAI{HI,Iq ,rrr.p.rrr;- l,S, - S - S (f) lBr/u'z 'Iq] - Berltrqzua

trJIoTHoCTI{ trOToKa, o11peAeJlfleMa.s ftalt paAEOCTb MeffiAy seiluqusOft IIOTOHa

i,rrurur*.rro"o> iorrqa ',S u reHyrqnu BEaqeEueM rlorona S (t) n uoueut f,

coorBercrByloquft orltpblrlllo z-ro {parueuta'
Tan nan rr3-Ba EaJrr4qr4.fl trryMoB B BHaqeEtrffx s (t) [aEHafl czcreMa ypaBEe-

uUft seCosI[eCrIIa? To oHa pemaJlacb ]IeroAOM HauMeE.bIIIux ItBaApaTOB trOOJIe

no6asrenu.E HecHoJrEItIlx [orIoJIHI{TeJIbI{bIx ypaBEeEuu BI{Aa

7t

2 AnT n * An*rT n: 0A,Srz+rr
n:L

T. e. flpeAtroJraraJrocb, qro r,rsMeHeHr{e rroroRa trp}I orl(pblruu (n | 1)-ro {par-
MeHTa, yAaJreHrIoro Or nuU6a, CB.flBaHO JIIilmb C I[AMeHeEIIeM trJIOq,aAI'I IIeE-

*puruooft tacrr,r SparMer{ra, uueroqeft ry 
'?fie 

reMrreParYPYr lIro rr psAoM

pactroJlofi(enra.fl lleErpaJrbl{afi qacrr [peAbrAyqero n-ro QparMeI'-1-^---^-**' p"ryrura, pe-euifl cocraBJrenuofi raxuu o6pasorvr cucreMbr ypaBrre'tru

oo*r*ri, na prac. 3, a. flo.nyuennoe pactrpeAeJlelll{e Tn errle He fiBJlrerc'ff

trcrtrEHbrM pactrpeAeJreElreM paArroflpltocTu s6uuau n[u6a, TaH RaIt paAtro-

.flpnocTb *r*go"o {paruenra yBeJruq[BaeTcfl or ello IIeETpa IIo EatrpaBneEulo

*-rr*oy. c'q.o"r'"i-n"* ;r-; as{exra Bbrqtrcilflracb pa^rro.npxocrs Tun

upu6,lruaureJrr,Ho paBrroBeJrr4KIIX rrJrorrIaAOn, JIeEIaIIII{X B IIeI{Tpe HaffiAOro

Si;;;";r; [5]. CocrasJrflJracb c]Icrerra runeftunx ypanueuufi au4a

n-L
, 2 orT,o-i1 :)AnTn,

i:0
t+e T$\n.4 - I{CKoM&.E flpnocrEaa -(a{{entunnaa) 

reMtreparypa rrJroIIIaAKr4'

o; - nJrol{ugl nurr;- ;;;;tI; c ,6b"rit"'nofi teunepatypofi Ts@-i)' A' -
orortulu ; T, - a{{ertunnan teuuepatypa /'-ro {parnnenra' n - 

qracilo

paccMarprrBaet\[blx SParueuton' flpu cocru"re"f, cprcreMbr ypanueuuft trpeAtroJraraJrocb' qlro uJrotrIaAHrI'

,116-6rr"" yAaJreHHbre or nrana6a u-aroporry qenrpa AI4cIta Colnqa, lll\lelor oArr-

EanoByro reMleparypY, r. e. T'@-t) : T,,n'Peruenue atofi eracreubr ypaBEe-

uuft uero4o*l ,ar*"nirtux xna4paroB c uctroJlbBoBagrreM Brlaller.ufr. Tn, ant'

qr{cJreHHbrx HetrocpeAcrBer{Ho rro Hpr{Botr sarMeErrfl (crvr. puc. 3,4), upunogur

n trorBJrerruro orplrqareJrbubrx reufleparyp T*n, Ee IlMeloq'Ilx {ltautectoro
CMr,rCJra. 3rO Cnu-4gteJIbCTByeT O TOM, sto CJ.Or(noe pacupeAeJlelll4e fz a4Oul

p"gry"", oo*ur"r*o" "u 
pr". a, o, ,uiur"*o cfiopee Bcero HaJlr(uueu {arontya-

rtufi iurnata atruaparypEoro nnr atuoc$epEoro rpotrcxox(Aeurrfi'
--br"u*o , crrti c reM' qro xapafirep uauefr BatrEctr oAEoBEaqHo cBtrAere-

JrbcrByeT o EaJulstru nlrM6oso"o uorpuauur, Molnuo uaftlu Eeaoropoe yope-

ArrerrHoe pactrpeAeJleElre paAl'Io.flpl(ocrl'I BAoJIb paAuyca Coluqa' ['rr eroro

leficrszrcffinar npuna.s xoAa BaTMeEI4.E aIItrpoHCIIMupoBaJIacb B uETepBaJIe

Isnto- -1.5h34^ 
ur, t p"lrraBJrerrlroM Ha p,nc' 3, creueun,rM MEoroqJIeHoM

BrAa
k,

S*(t):2bn*rtn.
, k:0
'Hoa{{uqraenrrr 01, Bbrqucilfrtrcb MeroAoM EatrMeEbmlrx r(BaAparoB tro r43-

BegrrrbrM r xamgr,rvi MoMeET BpeMeEr I araseul4sM troroga S (l)' Ipa$-un no;

tryueuuot antrpoftcrMr{pyoqeft syurqulr s* (4 trol(a8aE IIIrpI',IxtryEKrIrpEoIr

"L"iii 
Ha fuc. 3. bb"rr"*uinparr4qEan lrorpemHocrb autrpoKcrrMaqr{rr

:;F o npe4craBJrena ua rpaSune prac. 3.neprunaJlbEbrM orpeaxoM'

Peaynnraru p".""t'r--JO+ur'tr'Isuoft i"*'"puty1'br noJlbqeBbl* SpTYIT:-P"
T * ^- 

i^ririp*orm paBlroBeirrr*rrx rJloq,aAo K T 
^n 

tro atrtrpo*cl{MlrpyrcilIe,n

*ii"roh T;1ii "o"urrlr "u 
pr". 3,6 u e coorBercrBenso. B suxtneft qacrlt

prc. 3 [rr(aJla BpeMeI{u BaMerreHa -*u'ofr 
-paccroflErlft 

lynuoro nuu6a ot

apaE ollTrlqecfiII l,:glgrr,Ityloio corHeqrlloro AI4cI{a. Talt me ycJIoBIIO flOI(aBaIIa
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IlpoeKur4s co"rrHeqHoro paBHorrellHo frpr{oro Ar.rcHa c TIq:36.103 H u fi::1,05-/?6.
flonv'reuHoe no arinponcrdrir,rpyrcqeft HpuBofi pacupe4eJreHr4e paArro,p-

Irocrr4 'l'rn s6llnau .Iy."rq1-xapaHrepr{3yercfl trJraBHbrM HapacraHr{e}r reMtrepa-
rypr,r 01' BeJrr{qtrrHr,r 36'103 I{, coornercrnyrorqefi ycpeguennoft uo eHaqzreib-
uoft (0,6) qacru Ar,rc,.a a$$exrranuoft reuueparype HeBo3r{yrqeH,oro connqa,
AO sHaqeHr,rfl rropflAHa 180.103 I{ e uaxcr.rmyue nofipqaEr4.s. Bospacranrae
TelI[eparypbl cr&HoBI4rc.FI 3a]IerHLIrI Ha paccTonuuv0,94R6 or {eHTpa Ar4cKa,a IIaHCI'IilrynI flpItoCrI4 HaxoAIrTc.s Ba BI{AI4MbIITI Kpaet\I Colnqa Ea paccTo.[Irl4r{
t,_04R6_or rleHrpa Ar4cHa. Brrcora nara6onee^.IpHoro cJrofl HaA yporuenr {oro-c$epr,r 6ea vqera pe{paHquu cocraBrr.rrer (25-40) .103 Hru. B, peeyoirarur
HaxoA.rrrcf B \opouerr coorBercrBr,rr4 c peByJrrrrarax{u o6pa6orxra Apyrr4x Bar_
uerlufi [6], rae rra BoJrHe 10 cu rraricrauyu uonpvarro *u6rrro4aJro.fr Ha Bbrcore
(20 + 5).tgs Hrr, a ero Berrr4qr4Ha cocraBrrnia (l41_27b).'iOt H. C;;y;;
sarrerr4rb, qro Bonpoc o Bosn{o}riHo}r cyqecrBoBaHr4r4 ronrofi crpyr{ryprn B pac_
rrpeAe[reHr.rr4 paAr,roflpnocru ua ,ui,r,rr6e, cB.ssarrHoft co curaHy.uruofi crpyxrypoft
xpor,rocdrepr,r [7], uo ua6nro4enraflr'r Aar{Horo Bar}rerrr4.s perrr4rr, He yAa.rrocr,
r4B-Ba HaJrr,ruraa {;rronryaqrafi Ha Barrr4cr4 cr{ruaJra.

^ I\on vrorrHerrrrrr BeJrrlqr4Hr,r a{$exrrannofi relrneparypbr HeBo3l\ryqeHHoro
Co.nnqa 6rr"na .o-upeAeJrg{l . 

paAlro.flpr(ocrrr yqacrna Ar{c,ta, orr{pbrBaBrrrerocsB r4HrepBaJre 15h00--1ql19T^ IJT (aaurrplrxoBar{ Ha pr{c. 1).'floryuenuoe
sHaqeHr{e 7ro : (95 + 4).103 I{ n upe4enax oruz6on irauepeuufi corragaer
c ycpeArreHuoft a{t[ex'r'usuoii rerrreparypoft, uafi4ennoft ebrrxe ro BHaqeHr4ro
rrorona s lJhl5m.

Marepr.ra;rr,r AaHHoro aar[reHr,rfl rroBBoJr.Eror nafiru pacnpeAeJreHr4e pa-
AI4otIpKocrl4 no nau6o.rree rrHTeuclrBlrbrlr JIoKaJIF,HrIM r4croqHI4Hatr, pacrroJraraB-
lrr,ril{c.fr HaA rpyrllatrl{ rrflreH 274 tr 215. Ha prac. 4 npunaa a [oHasbrBaer r43_
MeHeHrre I{HTeHCI4BHOCI',I{ paAlrorrSJIyqeHr{.E rrprl oTKpr,rrr{r,r 3Tr{x r{cToqHuKoB.
flpe4napureJrr,Hafl o6pa6orxa Barrrrcrr Bartrroqraracr, B rrpoBeAer{}rr{ cnoJrbB.fl-qero ycpeAHeHI'Ifl. Be,r-rzqzua ua6nro4annreroc.rr rroroxa or Ha?r{Aoto r4croltgr.rga
y(alraHa n ta6nnr1e. Itpunaa 6 ua puc.4 npeqcranJrfler r,rar{eHeur4e rretroJrfl-
plrsoBaHHolo I4sryqeHllfl B relleHr,re Harn4oft Mr{rryrrr BpeMegrr. Pacuonomenrae
paAI'Iol{cro.IHI{KoB orllocl{reJrbHo OIITIIqeCKI4 BItAI4MbIx 4eraneft cooTBeTcTBylo-
ilrr{x rpyIIII [flreH IIoHa3aHo Ha pr4c. 5. HanpaaneHrre ocr4 BpeMeHrr r{a gToM
pI4cyHHe or,r6pauo [polasBoJrbHo I,rB ycJroBr4.rI noMrranTHocrr{ prrcyqr(a. Crpel-
HA, BI,IXOAflII{Afi II3 IIEHTPA rrArA6OIrrUEIO [.ETI{A, rIORASI,IBAET IIAIPABJIEEUE
rlpoeKru.rr,r coJlHeqHoro paAr{yca, npoxoAflrqero rrepes frflrrro. Itpraaaa a B Er{}R-
ueit qacru plrc. 5 coorBercrByer rrBMeneHr,rro crarHaJTa s xauane Hpyronoft ro-
Jrffpr4aarlr{rt Bo Bpel[fl ornpr,rrr,rfl o6er,rx rpyrrrr rr.Ereu.

Xo4 r'ranreneHLIrI IdHTeHcI{BHocTrr paArroI4BJryqerrrrfi Bo Bper{rr o.r.Hpbrrr4,l orr{xIpyll[ fLaTeH CBI'IAeTeJ]IrclIByeT o ToN{, qTo IIaKCI,IMyN{ ue6rrroqnoft r4HTeHcrrB-
HOCrrr HaA rpyEnofr 215 pacnoJlaraJrc.E rraA xsocrosoft rracrbro rpynnlr. Ha4
ro"toBHr,trr, nau6o,rl,lrr,rrr [o cBoI4M pa3[{epat{ rr.ETHOr{ B rpyilne-ua6HroqHoe
paAl{or,r3,qyqeHr,re B rrpel(er.rar roqrHocru Harrrr4x l,rarlepenufi ne o6uapyxreno.
orcyrcrnonaJrl4 Tar(i(e AocroBepHr,re r4,rreHerrr{.fl B KaHaJre rroJrrpr,r,al{r4r,r Bo
Bpel!r{ ot'ripr,rrr.rfl arofi rpvnnr,r.

FIa[ 6o;ree paanuroft rpyunolt rflreH 214 xapaHrep pacrpeAeJrerrun pa_
AI'Ioflpr{ocrI'I oHaBaJrcn cJloiKlree. Bect roHa.nrur,rft pa4nor4croqHlrn pacrra4aerc.E
Ha rllr{ rra-crtrr. Irepnr,ul }raHcrn{yM, ornpbrBaBrrrr.rrtc.s s 18h50- tur 

l4arurrua ldL\ prl}' 5), uO-nra4rrlloAIy, CBfIsaH C JIOI(aIIbEbIiI I4CTOTIIIIIII{OxI IIaA TOJIOBHrIM
rrrlrHoll. IIa saniaou IroJrtlpI,IBaI{I{oI{Horo HarraJIa B DTo Bperrfl npor{BorrrJro
ylleJII4qerlldc cI'IrHa.TIa npanola ,xpyronofi noJr.rrp]raaqr.ru. Creueur, rroJrflpr43ar{14r4
.Itera.rrr4 tL cocraBriila (25 -l-- l0)W. Ecrr,r upe4noJrararb, qrro r,rororr1rr4n, cB.rr-
eaunr,rit c ro'IIoBHl,IrI flfl.rrlotl, paciloJraraJrcfl ToqHo HaI{ }Ir{[I Ha rrpoAoJr?I{egr{r{
coJrrrerrH0ro llaArryca (yc;ronno r,rao6parnen rxrpr4xoBr,rlr Hpy[rHoliua puc. 5),
Tgj.o.lrc.gl-a rraA i[o,ocr[epoft, nafi4euuaa no arp{eHry rrpoeHqror, cocraBJ]fler(30-40).10' nrr.

lIa4 rrernuxir,r ,\BocroBLrlrr4 rrfiTHailrrr rpyrrrrst 214 raHirie paB1114qaerc.fl
rleHoropoe )rBeJrI{qeIrI4e l{IlreHcuBrrocrrd paArror43Jryqe}rr4fl (4e.ra.nr 6 ua prac. 5),
cp&BI.rI{r\IoP c IIolpelrHocrflr{I4 rra6nro4eurafi. Hara6o"rree r.rHTeHcr{BHa.fl qacrb
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I, ,rV -zz Sn / uL ,f\

,/ I/wx, //-22 En/r,,r'ltq.ttirt

nxrer 214 v 2L5Puc. 4, Bperuenuoii xog
(npr.rrax a) u aaneueur.re

IIJIOTI{OCTI,I
IIOTOHA 3A

rroTofia B xoAe oTltpbrTl,Ifl rpyflIl
t uun (xpr,rrax 6)

4 /O-zz Bm/nr.t\

-^.,2\

Pnc. 5. Dcnr.ra rpyln :r,l:rett 2I4 tt 215

Bepruria,rsulte JroNraLIbrc JIrrlItrrI rrBrflrorcrr annpolicnuaqtrcl"r JlyIIIIoro Jrulroa s nocilcAoBaTcJlbllblc l\Io1\{0Ilrbl

BpelucHu, ylia3auHbrc fio ocu a6cqrrcc. I(llilBal BHu3y IroHaBbIBacr lISlIeHeHI{e nJlorHocrll norolta 3a 1 }1[II

JroHaJrbHoro rrcrorrgrrr{a (4e'ra;rr, a) pacno.'raraJlacrr r{e}IiAy ilTITHaNII,I rpynnlr
2L4. B noJr-rrpr/r3oBaHlrorr r4aJryqeurrr,r AJrfl Hee He 6r,uro naI:i4eHo coorBercrBl{rl,
T. e. rroroH or arofi AeraJrr{ 6l,rn nn6o He rIoJr.rIpI{BoBaI{, ru6o urler crerleHf,
noJr.frpuBarlrrrr tlel{blrte B0/s. IIanuul4e HerIoJr.EpI4SoBaHHoro paAI'Ior{croIIHIIHa

t{e}riAy ILflTHaNII,I Ipyllll6I OT}IeqailOC}, TaI(ilie ApyIIIIIII - 
I,ICCiIeAOBaTeJI-flNII{,

Eailp;Mep upu na6nroAeHl{.Er Bar}IeHtr{fl tt'IX 1969 r' [B].
S64enrranua;r rellneparypa I{BJIyqarcqeii o6 nauu no oAHoIIepHolly CHaHy

xroiler 6r,rr.s nafi4erra rrpi4 ]ren0toprJx AonoJIr{r{TeJIr,Hr.rx rrpe[rroJro]r{eHI'Ifix'
B c.uyuae cpaBIII4reJII'Ho IIpoc'foIo I,IcroqHLIfia HaA HoI'IrraItrHoli rpynfioit nflretr
215 rronino Aonycrr4rb ero ripyroByro cl,rrIrlerpltlo. l1pr,r tario,rr npe/{noJroilie-
Er4r4 ycpeAHeHHarr rro Kpyry c /Ir,raNrerpo\r 75" c{$enrunuafl re}rileparypa
,rB ryqaroqeft o6nac'ru rro Jry qaerc.'I p anuor'i

To6 :1,3'106 It,
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npflqeM uoJroBrrrra uBilyqeEu.fl rrp]rxoAr,rr or uau6oree apnoft qeurpalrnoft
qacru rrcroqlruna paBMepoM 26" u TgE: 1,9.106 I(.

Eo.nee cnorxnnft paAr,rorcroirnr{R HaA rpyuuoft tr.Ererr 214u:pu. rorrr me upefi-
noJr-o)fieHr,rrlr o Hpyroaoft orrMMerpr.ru IIp]r AuaMerpe 160" r{Meer 7a6 :1,8.
.106 H. Ory ne;ruunHy cJreAyer paccMarprrBarr nan nrmnuft trpeAeJr, ran fian
B Ciryqae cJrolr{Horo rrcrolrHr,rfta HaA rrporflrnenroft rpyunofi trffTeH trpeAtrono-
}I(elrue o Hpyronoft cllMMerprrlr Bcero rlcrorrHrrfta Hamerofl EeotrpaBAaErrbrM.
Ilo-rra4nuoMy, paAI{o[croqHLIH a 4eficrnrareJlbuocrr[ nMeer MeEBmne yrJroBhre
p_asMepbr r/r, cJre,qoBareJrbHo, 6oree srrcoxyro essenTuBHyro TeMtrepaTypy.
Haupuuep, ecJrr4 Bbrlrr4cruru a{{exrr,rBrryro reuneparypy AeraJrr,r a ua-yporte
rroJloBr{HHoft uH'regcrasHocrrr, To uoJryqr,rM 7a{ : 3.106 It. I{enrpa;rrnas sacrr
arofi 4eranrr r{Meer erqe 6onee Bbrconyro reMrreparypy? onoJro 3,7.100 [t.

Taxuu o6paaou, lrByireutre MarepuaJroB connesuorb BarMeHr{.fl 24,xil lg73 r.
IOHatsaJrO, qTO:

1) a{{enruBHa.E reMrreparypa yqacrnoB EeBoarlryqerruoro coruqa B aror
xepro,q coc.raBrr.sJra (35 1|. 4).103 It;

2) w.a nnlvr6e n pafione IV xouranra ua6nro4anacr uoshrrterrnarr paArroflp-
nocrb cuoxoftnoro Conuqa c, Teb- 180.10e It. MancnuyM troflprraurrfl pac-
rroJraraficfi 3a B[AtrMbrM KpaeM ArlcRa Ha paccroflnur (25-30).103 nu or {o-toc{epu;

3) pa4ropagrayc Co.nnqa B rrarpaBJreurrtr IV xorranra cocraBJrr x 24.XlT
t973 r. (1,055 -r 0,007) fte;

4) pacupegeJre'r{e pagraoapnocrtr HaA rpyuuoft tr.EreE 214 xapaxrepr,BoBa-
JIOCb reM, qro rroJrlrbre pasMepbr JroftaJrbEoro EcroqHtrfia 6rrnr cpaBtrtrMBr
c pa3Mep_aMr{ fpytrulr. llcr:osnur cocro.EJr r{B rpex 4era;refi. }Iatyueuue oAuofi
Ir3 Er,rx 6rrno sacruqno ilorf,pr,rBoBarro rr ucxoArrJro ua o6nacru EaA roJroBEBrM
rI.ETH0M. Hau6otee ralrreucl{Buag [eTaJIb l{cToqEr,rxa pactroJlaraJracb Me}r(Ay
nffTHaMr4 rpytrtrbr, r{MeJra cpaBElrreJrbno nrrcbnyro ss{enrrouyro TeMtrepary-
py r 6rrna cna6o rroJrflpr,rBoBaua.

B aaftnroqeure aBropbr BhrpaE(aror rr5r6onylo 6naro4apnocrb pyaoBoAcrBy
Hy6uncnofi a{aAeMr,rtr HayH r{ corpy4nuxann ?rncrrryra 

"eb{uauxlr fracrpor{oMr{rr AH Pecry6numu Hy6a, o6ecueuraumurnr ycuemnue si6uroAeE[E
SATMEIIIff.

Mafi 1980 r.
Jlnreparypa

\. Iopoecnuil IO. @.- Co;rrreqsure AaEEbre, 1966, N! lt, c, bB.
2. Co.rsesurre Aarrabre, 1973, N 12.
3. Quarterly B_ulletin on Solar Activity. 1978, Oct./Dec., N lg4.4. Fraunhofer Institut. Map of the Sun, lg71,Deo, 24.
6. 9Bpyylrll,_I0. @.- 96: iroxo. Hayuu. Cosbra nb upo6nerue <pagraoactpouourm>r. M.:

143MI4PAH, onr. 1920.
8. Eunotaee If .fl., IOpoecnufr. IO, @,- llar. Itpnlrcnoft acrpo(fza. o6c,, 1g72, 46,c. '1,28.
7, le.augpeilr l. E., \op*aeuH, A,.Ff.- CoasexruBro AaEEEre, tg6g, N tt, c. ,1,02.
8. Ie,ngSpeilg^I.8., Itopucaaun A. H., Ilepec. X, " ib.- Corses'Bre gau*ue, L974,

J\i 9, c. 93.

vAn 523.98
HtsABI{IIEPI{OIUqECKIIEIIyJIbCAUVtttpuwtouSilyrlEHl,Iff

TTPOTOHHOff OBJTACTm H_A COJTHUE
B I4IOJIE 1974 r. HA BOJIHAX B,b; 2,b u I,9 cu

B. II. A6pauer,r,r, 
I U. t-f. trp-r"o

l, ,. r. I{uerxor

Ana,rrltalrpyror:cr na6nrogareJr6r.rbre Aarrrrbre, rroJryqerrHbrc sa PT-22 I(AO AH CCCP
c llo]ror-(blo Tpexl{alraJrLHoro noJr.Epl'IrIetpa 1, 4 Lr 5 r,tro,n.rr 1974r.,{anuue xapa4Tepr,r3yror
npeABclrJrecHoB6re cocro-sEr'lrr JroHaJrr,rloro lrcboqltr.rrta B AHr,r c pa3EbrM ypoBrreru anTrtltuocrrr.
flponogl.cr cpaB'e,r{e BLIrII4cJleHHbrx cne*TpoB r{o[trHocrr,r co cler{TpaJr'IrbrMr{ xapar(Te-
plrcTrrr(a[1[ [arrKff npfi MoyroJrbHr;rx l,rMnyJrr,coB.
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Cnentpam,urut aua.rrtao paAllotlBflyrreur{.a JIoI(aJrr,Eoro rrcroqrlr,rna rroATBepArrJr paree tro-
,IyqeEErIe peByJrrTaTBI O EaltlaSlrtr RBaor.rflepr,roAr.rqecfir,rx ftorfloterrroB c neprro4auu 15-
25 urar. O6rapyxteuo, tITo B paAl4ougflyrrerrrrr{ ororo JroraJrrroro r,rcroqulrxa ra6rrcAaercx
BctrJrecnoBa.a aRTI{BEocrL, xapaHTepr,r3yloIr1aflc.E r(BaBr4rrepr.roAr4secror,l rloc,rreAoBareJlb-
Eocrblo uy;ucaqufi eo cpegueft AJIr,ITeJIr,Eocrbro or{oJro 20 lrus rr cpeArrrrr{ [eprroAoM o11ono
85 lrrs.

QUASI-PERIODIC RADIOEMISSION PULSATIONS OF THE PROTON REGION
ON THE SUN ON JULY 1974 AT THE \,VAVELENGTFIS 3,5; 2,5 AND 1,9 CNI, by
V.I. Abrame"ko, lU. tV. nri"th*|,'". ,,Tsuetkou.- Observational clata obtairred at the
Crimean Astrophysical Observatory using 22-m radiotelescope rvith the tliree-channel
polarimeter are analysed. These data are typical for preburst c,onditions in the local sour-
ces during days with different levels of activity. A comparison is made betl'een calcula-
ted power spectra and spectral charaoteristics of rectangular impulse packet.

The main results are as follows: 1) the increase of quasi-periodic discrete hannonic
components with periods of about 1.5-25 min; 2) for quasi-periodic series of pulsations
burst activity is found have an average duration of about 20 min and average period 85 min.

I{Brecruo, sro [BMeEeHI{fl I{HTeIrcLIBIrocTrr corue'rrHofo paAuouaryqenll.rr
BO BpeMer{u qacTo HocET r(Ba3l{trepuoAl4secfi[ft xapar(rep, Iepnog Srlrx Ba-
puaquft r\[errflercfl B mr{poxux upeAeJrax] or Hecr(oJrbnux ceKyHA Ao HecKoJrE,-
Htrx qacoB [1]. Ilo-suur4MoNry, aro cB.rrBa]ro r{e roJrE,Ko c pa3Hoo6paeuelr dropnr
r.r ypoBHE coflttequoft anTrrBlrocTrr, Ho tr{ BoBMo}r{Eocr-ENrr{ fipr,rN,reufler'rbrx lrHcr-
pyMer{roB, MeroArrKr{ Ha6rroAeHuft u o6pa6orHLr peByJrr,raroB. tr4cro.qbsoBalrlre
paArroTeJrecKorra c BbrcoHrrN{ paspemeHr4erl AJrf r{ccJreAoBaHr{.E r(Ba3[Ifreprro.ql4-
qecfirrx LrSMeHelrrrfi pa[r4or4SJryrreHr[.8 tro3BoJ].fler paSrpaFrlrqr,rrr, HBaSI{trellrro-
Auqecxue Snronryaqul4 paArrorrBJryqeurlfl Jror(aJrb]rbrx rrcToqHr.rnoB, cB.sBaHu],rx
c rpyuuaMll IIflTeII, oT BctrJIecHoB Bo BpeMrl BoSHr{KHoBeHI{fl BorrblrrreK IIJII OT

ny.nr,caqufi B paAr{orrBJryrreHrrr4 (crioHofiIloro)) CorHqa [2, 3].
Hauu 6rr.na cgeraua rrour,rrxa c troMoq,bro ctrexTpaJlr'lroro aHaJrrlaa [arr-

ELIX, XapaHTepr{Byroqrrx [peABctrJIecr(oBr,re cocTo.flHr{.E Jror(aJ]bHoro LrcroqHu-
Ha, cB.flSarrHoro c [porouuofi rpynnofi tr.sreH, noryqurb unsopr'raqlrrc 06 oco-
6euuocr.ax r(Basr{trepuo[r4rrecKllx uytrcaqlrft B paArrorIBJryqeHLru Conuqa'
B uarreu cilyqae araJrlrarrpyrcTcfl crrruaJlbr Ha BbrxoAax rpexxauaJlr,Horo [o-
JIflpr{Merpa. B ornx crrruaJrax HBaBr{rreprroAuqecxrre nyJlr,caqr,rrr trpo.rrBJr,flrorcfi
B fBrlOM Br,rAe. xapaHTep r,rccJleAyeMoro npoqecca upe[craBJl.flerc.E HaK (rraq-
Ka)) HBaSr{uepr{oAr{qecHr{x rr}rflyJlbcoB c Hecraquouapnofi arlrlJlr,lTyAoft u [,JrrL-
TEJIb]IOCTbIO.

I4ccre4ooaur{e upetrBcnJrecr(oBr,rx cocrostttrft rrpe[cTaBJrEer uecottnenur,rft
lrHrepec Har( B trJrarre [rrTeprrpeTal{r4r,r r(oJre6areJlbrrbrx rlpoqeccoB IIa coJIHI{e,
TaK rr B trJrarre uoilyqeHr.r.E AocroBepHbrx IaHHbrx o xBaSr{nepl{oArrrlecHl{x rryJlr.-
CaqrrxxKar( BOBMolr{HoM rrpoIHoCTItqecHoI,I trapaMeTpe CoJIIIeIIHOfi aKrIaB-
uocru [41.

I. Ilad.rrrogarernustr-I Marepr{aJl

O6rulrpurrft Ha6rroAarelbHLIft MareprlaJr tro pa[lrol4sJIyqeulrrc uporoHlotr
o6racrr,r ua Conuqe, cBf Barrgofi c rpyunoii IIflreH 96 (Mc X,Iath Region 13043),
troryqeHHblft ua soilHax 3,5;2,5 u 1,9 clt, o6cyniga;rca p.E[oM aBropoB t5-7].
B .rair:nocrrr, Br{ByaJrbuo-rpar}uuecxuft auaruB Bbr.fl BI{JI [oJrronepl{o[rtqecnue
I{SMeIreHII.fI paAI,IOUBJIyqeII]Ifi JIOI(aJIbHOrO !ICTOqI{!IHa CO CpeAHUN{ trepl{o,qoM
100 ltun, Ha Horopble HaHJIaALIBaIoTC.a [par(TI.rqecHII Henpepl;IBnr,Ie Bapl{a-
rltrrr O oTlrOCr{reJrbHO nopoTr(u}r [epr{oAor4 oI{oJIo 20 uun II [IeHblue. YHaAauHne
oco6eg11ocTr/t trpo.EBlrflroTcrr I{ B rroJrfiprtBoBaHrroM paAI,Iou3rtyseHI'I[ Jror(aJrE,Iro-

ro I{cTosHuHa, [puseM Bapuaql{ll cTeIIe}II{ IIOJLEpLISaqIII,I C ilepI,IOAOM OI(OJIO

20 rrtus uau6oree aaMerlrtl IIa BoJIHax2,SttL,9 cM. C IIeILro 6onee geranbl{olo
u3yqegr4fl HBa3r4treprao[r{qecnux uytrcaqlrft B paArIo}IBJIytIe}ItII4 JronaJrbrloro
lrciossr4xa 6rr,n upone[eH crrenrparr,nr,rfi ar{aJrrIa [aHHLrx na6nro4enrtfi 1,

4 u 5.VII 1974 t. Auullrryga I(BaBIIreplIoAI{qecHux ualreneulrft Baplllpyer B

mrrpoHtlx IIpeAerrax, rro B cpeAr{eM rop.nARa l0-200/o or cpe[Hero ypoBIt.E
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paAr4oll.3ryseHr4.tr JroHaJrbr{oro rcroqHufta [5] tr cpannr4Ma c auururygoft c;ra_
6rrx- ncurecron. ,(nx Jro*aJrb*oro r.croq,trfia rpytrtrbr trrrrerr 96 ;;il";;.;;
cna6a.q BcrrJrecr(oBafi ar(rr{Brrocrr l.vIL ro npe*, nax 4 n s.vrr p;;;;;p;p*
BaJrucb r(oqEbre BctrJrecfi r{, coflpoBo]fiAaroqrre fiporoEHbre Bctrbrmr(u.B rasecrse lrcxo[Eblx 4auuux 6pa,rracr oruocr[TeJrbEble rrBMerreEr.LE aE-
TeEEbIx Telileparyp paAl'ronBryqeHl{.fi JIoKaJrr,Horo trcToqEnfia, EopMr,rpoBaE-
Er,re H MuElMaJIbrroMy SEaqeEuro aETeEtrOft reuneparypbl, noropure ra6rrro4a_
Jlncb B xax4rrfrflauurrft [esr. ]rsrepBarr AtrcnperuBaqur coirarnxr B0 c.
AHaJIZBupoBaJrtrcb p.EAbr AI4cr(perEBIx AaIrEbIx, ycpeAEeEEbrx tro qerbrpeM co-
ce,qEtrM TOqnaM. MarcnnanrEoe qllcJro qreIIoB pflAa orpaEtrqr4BaJIOCb BpeMe-
EeN'I trpeABCuJIeCI(OBOTO CoCTO.EEI'LE JIOI(aJILEOTO IIICTOuEI{I(a, T. e. IIETSpBaJIOM
MeEt[y otrJrbELIMrI BctrJIecHaM[. flplr arou rrBMeHelrue trJlorgocTrr rroror(a B cag-
rl{MerpoBo\I Ar4arra3or{e MofJr_o__trpeBrrmaTl, 10-20 eg. rroror(a (i0-22 Br/ur. rq).
llTl.Jrryg ua6mgAeuuft: t.VII 1974 r.7nt0n - Ar3o*UT) 4.yn Bi,I0* _
t3t'30m ur; b.vII 5r,00* - fir,4Om ur. Auuo,"u, 

- 
oi.iyurururu t.vtt,

arraJrlrBapoBaJIECb Iro rrHTerrcl4BrrocTr( rr troJrflprlBosaHroft cocTaBJIfiIOqeft pa-
AI,IOI,I3flYqEEUff, A trOJIYqEEIIbIE 4 N 5,YII _ TOJIT,HO trO I4ETEIICITBIIOCTI4.

2. Cnexrpaurur,tii arraJrrrB Aaurrbrx na6llo4euufi
Cuenrpa.trurrfi auar,na AaEEbrx ocyqecTBJrfleTc.E c rrpr,rMeHe]rrreM aJrropr{T-ua 6rrcrporo upeo6pasoBarrr{r_ grpu. rlpra cocraurerrrr4 trporpaMMbr pacse-ra ctreHrpoB MoqrrocTrr ua 3BM EC-1020 r4ctroJrbsoBa,nacu ,ana" trocJreAoBa_

rerrrrtrocrb sbrsllcreurft [B] :

1. IIusrosacrorEa.E qra{ponar {ra.nrrpaqn.E rrcxoArrbrx AaH}rr,rx c rroMoqbro
uuuefi uoro cooTEoIrrerrI4.E Br{Aa

y(t): hitt-i,
i--o

t ]-(rrrrl(u):t 
; 

t

{o

s

tqe hi - Beca, olpeAeJrrreM6re [o droprryre

h;-/1-,-- ' 
l1 I i1-\ ;-- 4 'lnTl\-Z- l-l-cos *+T), z:'r121 ...,nti m:laQ'

2. Brtqucreuue aBronoppeJrrqrounofi {ynnqr,ru:
r-tuttcc**\u): i \ ta (t) _ n|[n (t -l u) __ n]dt, __ r < z:( 7.

0

3. Brr.rucreur,re HoppeJrfir{r{ourroro oxua Trroxra:

f cos #) , lu li( M;

l"l) M;
B HameM cilyqae M : 0,667.

4. BuqncleHtre crJrax(ennoft oqennu

e **0) : aa (u) c** (u) e-i2nlu d,u .

crrenrpaJrbHoft unoruoclrrr:

5. Ctarnctnsecna.s oI{eHKa AocToBepuocrrd peByJrr,raroB: qr4cJro creneueft
cno6ogrr n,:2,667T|M, a .HarueM c.rryuae n: 4,0; g|o/o_rilit AoBeprlreJrb_
ur,rft r.rnrepnaJr, olpe[eJlenurrft uo ra6nuqau 12; pacupeAeJreur{.g AJr.rr ctrexTpa,
Irocrpoeurloro B Jroraprr$lrr.ruecxolr uacnma6e [_0,30, 1,03] ; uopur,rpoBarrnafl
rroJroca qacror AJrrr oHrra TrroHra b ;= 0,0045 c-1; uracno creueneilcso-6og"r rrpg
Bbrqxcilenfir,r cpeArrrrx crer{rpoB (ua rpex nonuax) panno 12.

Ha pgc. L upegc, anreu rpasnx Arrour* paAr{or.rBflyqerrr{rr .rror(arrbr{oro uc-
rosHuHa Ha BoJrrre 3,5 cM 1,.Yrr 1974 r.; lyEnrr{puofi.nuuuefi noHaBaE rpa-
suH ncxo4ubrx Aarrrr'rx, cn.noruuort - rpa$rn Ai"n"r* oo"r" rrr{3r(oqacTor-
uorz Srrrrpaqnu. flo ocra a6cqncc orJroxrelrbr: nopflAnoBrrfi uouep rosen r.r
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relrneparyp. tr{3 pr,rc. I Br.rAHo, qro
B Harrerr cJryqng arrairr,rSr,rpyeTcrr nllo-
qecc, npeAcraBJrflroqrrli co6ofi r{Ba3r.r-
IIepuo,qr4qecHyro ilocJreAoBareJlbrrocrb
]]CIIJIECI{OB.

3. Peal'.rrr,rarll r,rayqeHllfl cnefiTpoB

JIOM.

Oru oco6euuocru Aaror BoBMoln-
IIOCTt, trpOAIIOJIOE(IITb, qTO aEaJIIIBIII-
pyeMbre upoqeccbr upeAcraBJr.Eror co6oft
rpytrfiy KBasUtrepuoAuqecHr,rx BcIrJIe-
cr(oB c rrecTaquoHaprroft aMtrirr{ryAoft
lI AilrrreJrbHocrbro. flpu arou r4HrepBaJI
MelfiAy JrOKaJIlrrbrMI,r ManCIrMyMaMU B
ctrefirpax MoqHocrrr oupeAeJIf ercfl
trepr{oAoM troBTopeIIIr.E BctrJrecKoB, a tro-
JIOIr(eHrre MIrIrr{MyMoB 

-AJruTeJIbHoCTbrOBCtrJIECHA.

Tanrau o6paBoM, rra ocI{oBarrrrtr
uMerotrurxc.E Ha6rroAareilbrrbrx AarrHbrx
(cnr. prac. t) u paccrvrorpeutr.E ctrer(r-
poB MorqHocrr (ra6luqa) ualt xaxtetcr
rleirecoo6pasrrbrM cpaBHr{Tb IIoilyxleE-
HbIe HaMI{ Ctrer(Tpbr Mo4,}rocTtr co ctrer(T-

Puc. 1. Ipaifrn ArircnperEbrx AaEEbrx pq[99_-
r4airyqeEtrE JIoRaJIbEoro rrcroqutrr(a l.VII
L974 r. s [oasoft rrgTeEcrrBrocrr,l Ea BoJrEe
3,5 crr

N B ra6ruqe rpuBeAeHbr peayJlbrarbr
otrpeAeJrer{rdfl rreptroAoB rro c[er(TpaM

\ Moq,Hocrrr. Tun rrcxoArrbrx [auHbrx
\*., (unreucunuocrb rrJrr{.troJr.EprlaoBaurra.E
\ r\ cocrar.nxloq,aa) orMeqeH B trepBoMt'{ croil6rle ra6nuqrr coorBercrByrou,trM
\ rrapaMerpoM Cronca I u,r,u 7. B cro;r6-
* qax :ra6,ruqbr crpytrtrrrpoBaubr BHarIr{-

MLre [eplloAbr, KoTopble rrprrcyTcTBoBa-
N JIrr B ctrexl'pax Bcex p.flAoB na6nroAe-
\,., nufi r,r naxoArrJrrrcb Brryrprr yar(oro MaK-

h '- cIrMyMa ua rpa$zxax ctrenrpoB MoqHo-
q ctu [9]. B nurxnefi qacrr{ ra6ruqrr
\ rrplrBeAerrbr cpeAErre sHaqeH[rr trep?ro-

k gon P rr cpeArrefiBaAparr{quaa oruu6-" Ka o. lls ra6iluqbr BuAEo, rrro Eatr6oJree

E xapaxrepuo cyqecrBoBarrre o6q,ux
:* ueptroAoB xar( Ha orAeJrbHrrx BoJIHax,
1. 

* rar( I{ B or4eJrbHrre lnr na6.nro4eulrfi.
$ trIayueurae cuenrpoB tror(aBaJro, qro

N HapflAy c ]IarrqueM o6q,ux Ar(cKper-
.S HLrx cocraBJr.Eroq,rrx, pactroJlararcIqrrx-

\ cfl Iro rrrxaJre qacTor uepea upu6Jltavr-

H reJllrro paBubre uurepBaJrbr, o6uapy-

-N )r{r{BaroTc.8 JroKaJrbHbre MrrEI{MyMbr, uo-
\ Jrolr{eHr{e Koropbrx rar(}fle xapanTeptr-
\ Byerc.E Her(oropbrM cpe4Hr,rM rrHrepBa-
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6tr
6ri

LTtr

2,5
1,9

Xapanrepnne ueprroAhr B crrertrpax Motrlnocru

IIePuoEbr P, MUH

17 ,C

17 ,9

51,2
51,2

20,9
2L,3 17 ,1

16,0

1, VII
(r)

1. VII
(v)

4. VII
(r)

5. yrr
(r)

"l

102,1r

102,4
102,4

2,5
1,9

3,5
Z'a
1,9

3,5

1,9

20,5

20,9

2t,3

16,8
r6,5
r6,9

16,3
16,3

19,0
19,3

20,1

8,3

9,3

9,3

12,0

11,8

14,0
14,0
14,2

9,1

8,9

8,5
8,7
8,5

13,8

13,4

13,825,6

25,6

14,t,
14,8
15,0

8,4

42,7
42,7

10,8

LI ,t

1r,4
|t,L

9,6
9,4

9,3
32,0

8,4

+0,06 +0,06

paJrbHbrMtr xapaHreptrcruHaM?r. raTIu (rpynnrr) trMrryJrbcoB oupeAeJreElroft
cr(BaffiEocTu rr AjrureJrbEocrr,r [10, 11].

B rasecrse trpuMepa _E3_pr-c . 2 uoxaaanrr crrexrpaJrbrrnre xapaft reprrcru1lr
,qaHrrbrx, troilyqeHHbrx t.VII 7974r.34ecr cunomuot Jrr,rHtreft oonaau* ,pea-
IIIII gtrel(Tp MOqEOCTtr pa[I{OuBJIyqeIII{.8 JIoI(aJIbIIOTO ItCTOqEuI(a Ea BOJITTaX
3,5; 2,5 u 1,9 cu B Jrorapu{Mtrqea*oM Macrrrra6e (uxana cnena), ; ;ffi;fr
rrrHaJle oTJrolr{eEa rropMaJIUSOBaHEafl qacTora, uo nepxneft - cooTBeTcTByIO-quft nepuog.

Cuexrpanruafl xapar(Tepl4cTtrKa traqxrr trp.EMoyroJrr,rrbrx trMuyJlbcoB Bbr-paxaerc.E {oprrrynofts(D:u,l-#ffi|,
TAE U _ AMIIJII,ITYAA trMtrYJIbCA,T-ErO AJIIITEJIbHOCTb, T - trEP}IOA trOBTOPE-
HrrtP traqKe, f - 

qacTora, n1, - sfr.cfio rrMtryJrbcoB B trarrHe.
Ha puc. 2 mrprxonoft nuuraeft (mxana trpasa) rro*a,arr reoperhuecHuft

ctreKrp rraqRu trpflMoyroJrbrrbrx rtMrryrrBcoB F,ttn r : 22 y"u:s , ? : 85 rvrnu,m :5, uc : 1,0. Teoperuuecxnft cn-emrp paccqr.rraH Anr o6racru nau6ones
,qocroBepHbrx treprroAoB., B T.qygy c.lryrrae HopMaJrrrBoBar{Ea.E qacrora Bbrpa_
?r(aercfi coorHou'eHueu f : i/(k(t), r4e I - HoMep rapuonunn, Lt - r"r'ep-
BaJI_IvIe?fiAy COCe[HrltMtr ToqnaMu, ft _ fiOJTUSeCTBO AaHHbIX.Ha puc. 3 upegcraure, cpeA'r.fi cuenrp MoqrrocTr4 paAr,ro[Bflyqerrrlr.E JIo-
I(AJIBEOIO I{CTOqEIIHA, trOTYqEHEbIft s.VII Ig74 T. A UOilHOft I4HTEEOUBEOCTII -ctrJromHa.E Jrtrflurfl.. Illrpuxorofi ruur,reft troxaSana oru6aroqax reoper6qec1oro
ctreHrpa traqr(r{ rrMrryJrbcoB. Teoperuuecxuft ctemrp paccqtrrbrBaicr no {op-MyJre

,.tr 0): "rl "HOI,O 
I

AJrfr. ur : l0, t : 20 Mnu.
Ile pnc. 2 u 3 sng,o uogo6ue reoperr4qec*oro ctreftrpa u ctrer(rpoB Mo[;

rro oTII aH aJII,r 3l,rp yeMBr x Ir aMr4 cr{rHa JroB .
Ana.norus'oe cpaBrre*ne 6rruo_upoBeAerro AJrrr cpeAgrrx ctrexTpoB Moqgo-crr[, BbrqrrcJreErrbrx tro-AarrHbrM 1.vII s troJrflptrSoBaEEOM paAtrOranyubrur u

tro AarrEErM 4.vII 1,974 r. s uoruoft uurescunioerr,r. flpr srr# onaa^oocB, sro

ur,r!or,rlrr,u

91

78,8
85,3
78 ,8

42,7
42,7
t Z,7

TT ,1
11 ,L

85,3
85,3
85,3

30,1

26,9
28,8

1' ,

8,1

8,5 l

P 102,4 83,1 20,6 16,8 14,1 12,0 11 ,2

+1,4 +r,1 +0,3 +0,2 +0,2 +0, f
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rlepEo[ tro.BTopeEtr.E BctrJrecr(oB MeEfieTc.fi HeBHaslITeilblro z B cpelEeM cocTaB-
Jr.Eer 85 Muu (+2). ,(rrrenruocrb rrMrryJrbca B cpelueM cocraBtrna 18 rrtun

EJrfi troJrlptrBoBauuoro paArotraryrresr.E t.VII u.22v,us.AJIE paArrorailyqeulrfi
s uorgofi uureucr(BEo crv. 4.YIL Hexoropoe orJlr{qtre Sopurr [ByqaeMbrx ctrexr-
poB MorFrocrtr or reopertrqecftux ua6rroAaetc.s s6rrltar fiepuo[a P = 20 nnru,
trro cBtrAereJlbcrByer o goMrrutrpymqrrx Hone6anusx c rar(ulr trepuoloM, I(o-
ropbre orMeqailr.rob u [6, 7l .

Taxun o6paaou, B Arrrr c paBEbrM ypoBrreM aKrrIBEocrI[ paAllolrBilyqeufie
JIor(aJrbnoro r(croqnr{fia xapar(TeprrByerc.fl KBaBucTaquonapuoft trocJIe4oBa-
TeJIbHO CTBrO BCtrJTeCHOB, I[MerOq[X EeHOTOpym CpeATIIOTO AJI]rreJIbr{O CTb OITOJTO

20 rwm rr fleprro4 troBropenrr.E 85 uun. tt

Bannro.reuue

Cuerrpa;rrurrft anarua pa4trouBryrreur(fi Jror(aJlbrroro uoroqur{Ha lroArBep-
AtrJr pauee troryqeuubre fiaqecTBeurrbre oqenxrr: a) cyrqecrroBaEr,re r(BaBr{treptro-
[trqecHfix cocraBJr.flroqr{x c treprloAarvru t5-25 runr; 6) cpeAEEE IJrtrreJrBHocrb
HBaar{treprroAtrqecxrlx ny,rrcaqzft B rroJr.EptrBosauuoft r(oMIroEeETe r\,Ien.bme,
rreM B noruoft trIrreuczBrrocrn l7).

flponegeunoe r{ccJreAoBaurre ctrer(rpoB Morqrocrtr ctrrEaJIoB, xapar(repr{-
ayrcnqrrx trpeABctrJrecr(oBbre cocroflHrrfl Jror(aJrbHoro r{croqrrr{r(a Ea ypoBrre cJra-
6rrx ncurecr(oB r{ rapraquft pa4r,rouailyseur{.rr, Bbr.sBuro o6qyro oco60unocm
aBaBrrtreprroAuqecxux uyrncaqzft paAr4ouBryqeurr.E, IrocfioJlbny alraJri;rBrpye-
Mbre HaMrr AaHHble orEocsrcfl K paSJIr4rrHbrM cocTo.flErflM Jror(aJlbHoro IIcroqIIII-
ra tr coorBercrBeuuo fi paaruqurrM craArrfiM paBBtrTufl rpylrtrbl trflTerr. Peaynr-
TaTBr trByqeEtr.E CtreHrpoB CBtrAeTeJrbCrByrOT O rOM, qro B paAtrOl,rsryqeHutr yKa-
BaEEoro Jlor(aJrbuoro trcToquura na6nroAaercfi BcrrJlecxoBafi aftTuBrrocTb, xa-
par(TeptrByroqaacr KBaautreptro[uqecxrrMtr rryJrbcaqtrEMtr co cpeAneft 4ru-
TeJrbnoorbro onoJro 20 rr,run n cpe4urrM treprro4oM troBropeul{fl onoJro 85 ruun.
Aaropnr EaAerororr? rrro AaJrbreftmee r.reyuegr4e ramrrx KBaarrtreplro[flqecmfix
rynrcaqnft B paArror[BJryqenr,rff Apyrr,rx JromaJrbubrx ucroquunoB IroBBoJrI4T
yToqutrTb Mo[eJrbubre rrpe4craBJrenufl o MexaHprBMax noa6yx4euu.a Hoile6a-
TeJIbEbrx trpoqeccoB B paAtrotrBJryrregutr Jror(aJrbubrx r4croqnunoB na Cornqe.

Anropu r.ry6oxo 6naro4apurr A. H. Pa.rxoscxor,Iy Ba lroMoqr r pa6ote
tr troJlesr{oe o6cyxtgenrae crarbr[.

Maft 1980 r.
Jl.nreparypa

!. Ito6putt M. M.- Phys. Solariterr. Potsrlam, 1976, N 2, S. 3.
2. Epntaee E. H., If,eernnoe JL il,- llen. Itpr,rucxofi airpo{raa. o6c., L973,47, c,64.
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yAlr 520.82/87

CPABHEHIIE TTATAJIOTOB
ABCOJIIOTHOTO PACTIPEAEJIEHI,Ifl AHEPII{}I

B CIIEKTPAX BBEBI

B. trf. Bypuaruer

flponegeuo cpaBEeErre AaEEbrx serbrpex cnentpo{ororrrerprsecxux r(araJroroB. floJry-
seEEbre peayJI6TaTEI I{otrIoJIBBoBaEr,I AJrr nocbpoeuza qpoAEoro EaTaJrora paclpeAeJreErm
gEeprtrtr B crreKTpax BBesA B OgrOpOAuOfi CJ4CreMe.

COMPARISON OF THE STELLAR ENERGY DISTRIBUTION CATALOGUES,
by V. I. Burnashev.- The detailed data of four spectrophotometric catalogues have been
compared and were reduced to a uniform spectrophotometric systcm.

flpono4ulrnre B ftpbrMcnoft acrpo{uarqecxoft o6cepBaropr{rlr r{ccJreAoBanrfi
BBeBA troBAHux CtreHrpaJIbHbIx KJIaccoB rorpe6onanu uo46opa Brraqr{reJrbrroro
ctreHrpo+oroMeTpr,rqecftoro Marep[aJra AJr.s cocraBJleEtr.fi BoBMo?nEo 6onee o4-
EopoAuoro r(araJrora [eTaJrbHoro pactrpeAeJreurfi Bueprratr B ctrenrpax F -G - K - M-auea4. flpo6rerrre nsyqelluff paclpeAeJreEnE eEeprtrtr B
ctrer(Tpax sBeBA B trocJreAHrre roAbr yAeJrfiercfl oco6eEEo 6orbmoe BEuMaEtre
Ha6ilro4arereft. Tax, EatrptrMep, cocraBJreur{afi Crpaftfi(v.oor 6fr1fisorpa$rr
pa6or, trocBrrq,eEHbrx ranoro poAa r4ccJreAoBautr.EM [1], cogepxrrr ccBrJrntr
Ha 310 crarefi, BbrmeAmrrx Ao 1976 r., Br(Jrroqaroqrdx B ce6s.9067 pacrpeleJre-
lnft aHeprurd B cfier(Tpax BBeBA paaruqnr,rx rr{troB. I( uactoaqeMy BpeMerrl
sro qr{cJro c yqeToM BHearMoc{epurrx ua6.nro4euuft cJreAyer, uo-BrrAr{MoMy,
yBeJrrnqrrTl B Eecr(oJrbr(o pa3. oguaHo s 6oJIruII/IucTBe cJlyqaeB rry6Jrr4narlr4tr
oTIIOC.sTC.fr Jlr{mb H Ar,rCRperHbrM AJrrrHaM BOJrH - (TOqr{aM) Crrer(Tpa.

B uamelt pactrop.fi)fieHrrr4 lrMeJlocb rrecr(oJrr,Ho HaraJloroB, co4epmaqr{x
AeTaJIbELIe nptrBble pa0trpeAeJleHtr.E sIIeprIlII{ B CIIeI(Tpax sBeBA n nueyanruoft
o6nacru: r(araJror Xapratonoaa, Tepeq,enxo ra Hnsaesoft [2] , naraJlor Vu;rcrpp-
ua [3] , HaraJror rox(rr]rx BBeBA, rla6nroAasmr{xc.E B 9unlr [4] , a raxxe Eenoropoo
r(oJrrrqecTBo cacTusuo ouy6ruxoBaunr,rx Aaurrbrx, nonyueuurri s HAO
AH CCCP [5, 6]. 3a racrnrosegrreM KaraJrora Vuncrpora, a6corrornaff Ha-
nra6pouna Bcex.ocTaJIblrT.rx AarrEr,rx BbluoJrrerra c rroMoq,r,ro [epBl,rqroro BBeBE-

Horo crarr4apra cr Lyr. floeroMy cpaBuerrre arrrx RaraJloroB [2, 4-61 rrpouB-
BOAr{JrOCb rrOCJre trpr{BeAeHr{E r4x Aar{Hbrx x e4uuoft nanu6posxe uo cu Lyr, upu-
unroft s l2l, Oraaarocr, sro, uoMtrMo cr{creMarrrrlecxrrx paanuuuft Me}r(Ay

AaEEbIMT{ HaraJrOfOB, BbISBaErrr,rX trpuMerreHtreM paSEbrx MeT0AITK ua6rro4e-
sufr.fi pegyxqrafi, na6nrogarorcx crrcreMarr{qecfi[e paBruqflfi I4 Me]fiAy r(araJlo-
rauu [4-61? rrocrpoeHHbTMrr tro oAr,rHar(oBofr MeroAlrr(e. flpruuuauu art{x pac-
xom4euzfi Moryr 6rrm, no-nepBbrx, omlr6xn a6corrorraaaqrara, o6ycroBJreuubre
TeM, qro n narngr,rft fleprroA ra6JrmAeulafi oupe4eneHgbre AJIfl fiepBr{quoro crau-
Aapra AaHEbIe B rrucrpyMenrarrlloft crrcreMe coAeprfiar rrorpeltrHocrb, Itoropafi
Aoftger n xoa{{nquellr CtreHTpatrnofi qyBcrBrrerbllocrII atrflapaTypr,I, a cJIe-

AoBareJIbHo, rr B RogeqHbre Aagrrble AJI.E Bcex 3BeBE, Ha6rroAaBmrrxc.E B gauumfi
CeBOH; BO-BTOpr,IX, OUrra6xra, BBIBBaI{H6Ie IIepeMeIIHOCTIIO BBeBAbI-CTaEAapTa.
It an o rlre.raror Bramnes cxvir n,(xoucon 17 l, o, Ly r rron aar,rB aer crrer(rp aJI brryrc
nepeMegrrocTb, BoBMo)t(Ho cotrpoBo)fiAaeMyro trepeMeErrocTr,ro 6lrecna.

,(anurre Bcex ucxotrnrrx naratoros 6rrrr,r rpeo6paaonaHbr K norapuSurauec-
xofi Eraile, T. e. AJrfl xaxtgofi BBSBA6I B coorBercrByrOqeft IJIIIHS
BoJIEbr l, 6nr.nu BbrsugIe11bl B11ase11ldfi Ig .EX, rAe MOIIOxpOMaTtrqeCnaf
OoBeq,e1lrrooTb E1 BbIpaE(eIIa B gp1.C-t.OM:z, OTIIeCeHIIbIx It UIITepBaJIy

,EJrtrIr BoJIH I crrr, 9ua Buaqetrtr.E r4 rrcrrorraoBaJrl,Icl AJrE trocTpoeEl{rr cBoArroro
fiaTaJIOfa. flpu atou sunnfr.Cfiwfr. ItaraJIoI? troCJIe rolo I(aR on 6r,rn trpIIBeAeE

B clIcreMy X-uprrorora [2] , sa.Er 3a ocuoBy, I(aft coAepmaqllft EaII6oJIbIIIee

KoJII{qecTBo oAuopoAtrblx AaIII{bIx. BCe pe4ynqufi trpoIIsBoAIlJII'ICb R CIIcreMe

eToro r(aTaJrora.
flpr couocraBJreHtru RaraJroroB BbrficrrflJlacb ranx{e neo6xogulrocrb trptr-

BeAerrrfl ony6.rrtxonaunbrx AaErrbrx rt oAEoMy crrenTpaJrbrrgMy paapemeErlro -
94i
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Ptrc. 2. Pegynquounne floflpaBr(rr AJr.a rlepeBoAa AaEEbIx B cl,rcreM; slrrl,Ificfioro r(araJlora

)I(r.rpHaE clJrotuHaflJrrrHrrE - EJr.E r{ararora XapurouoBa [Z] no fO o6ullrlr odealarvr, ToHHaE JIuHt{fl - AJrE

fia,raJrora EypHartreBa [5] (20 o6rqux asea[), rurpuxoBaE - AJIE EaHHbIx, floryrreuHblx B I(AO B 1977-
1978 rr. (.rerbIpe anesasr). VHasaHa cpeaH.EE Er{cuepcr,rfl o eAr'rHrrqEoro cpaBHeHrrfl IIo o[Ho]i o6uefi sBeaEe

{axr, Ea Horop},Ifi parrbrtre He o6paqaJrocb [oJr]Ituoro BHI{Ma}rIrn, Xor.s asto-
par\M l2-4] yrneprx4aerc.E, qro ctrer(rpaJrr,Hoe paBpemeHtre Ar.s r(araJroroB
cocraBJr.ser 50 A, oro yrBep)fiAeEue, tro-BtrAuMoMy, BepEo JIEmb AJLE r(araJlora
Vurcrpora. Ha puc. t r nepxueft sacr[ tror(aBau peayJlbrar cpaBueutrfi r(a-
TaJroroB Vuncrpona tr ql(fitrftcfioro. PaBELTMI( BHaqHaMII orMeqeEbl cpeAEtre
pacxolr{AeEuf , otrpeAeJreEEhre rro EBesAaNr paSrllqEblx ctreHTpaJIbEEIx r(JIaccoB.
B resoft qacrr rror(aaarla cpeAuflrr \rtcfr.epcfitr oAEoro otrpeAeJlelrrln. Etax ru4-
EO r.r3 pr.IoyrrKa, troN{rn\[o 6onee unu ilfeHee rIrIaBHoro xoAa pasHo0TLI N,IeE{try

Aarrr{r,rMr.I rrr.urlrficKoro HaTaJrora r{ r(araJlora Vuncrpoua Ay : Ig E1 (tLanu) -
- lg Ex (Vr,rn) c [Jrlluofi BoJrIrbr, BT,IBBaHI{oro, Io-BLTATIN{orty, ourlr6xatru a6-
coJrrorusaqtrrr, B yqacTr(ax ctreKTpa, rAe pactroJloHtesbr rroJrocbr ralr.r 6.lren4r,r
Jrlrer.fr, ua6;rrcgarorcrr crrcreMarrrqecxr{e orr(JroIreHIr.E, BbI38aHEEre paBIrbIM

ctrerTpa.rrbEbIM paapemeutreM. Crnaxursasr{e Aarrubrx Vnucrpora, BbrtroJIEeE-
r{oe MeroAoM cnoJlbs.Eqero cpeAEefo uo soprrtyne

fii" : fi lO,rA,,-zsA * E^, * 0,2il7oa2sL),

coorBercrByer yxyAmeEr,Irc pa3pemeflt4fl. c 50 uo 70 A r cyqecrBetrIro yMelrb-
rtraer pas6poc (IItrE(EfiE qacrb pucynna). Crromsa.s fiuflnfi LrJlJlrocrpupyer
trplrEflroe CIJIalr(eEEoe sEaqeEue Ay, I[CtrOJIbBOBaBrIIeecfi AJIE peAyl(qav'. [Xn
AaHrrblx, fioflyxleEEbrx s ]tAO Ir uMeloq,ux paBpemeEue 30-35 A, cr.namrna-
Hrre trpor,rsBoArrJloob C [pyrtrMtr BecOBbrMI{ noe{{zqueEraMlI:

BXi" | (0,5Ex.-zet * Ext * 0,58x.+zst),

qTo TaHirfie cooTBercTByeT cnel(TpaJlbEoil[y paSpemeHIIIo BSflTOIO 3a OCEOBy
qunuficHoto HaraJrora.

,{,ra gauurrx r(araJrora [2] , unreroql4x Eecr(oJrr.Ko xy[ruee paaperrrerrlle
rro cpaBuerrrro c Aaulrrrltra qurraficxoro r(araJlora' pe[yxql{fl ranoro poAa

Ee trpo[sBoArrJIacb.
Ha puc. 2 u a radn. {. upuae4eubr crJrax(eul{bre suaqeEnfl paB}rocreft A :

: lg Ex (xar) - Ig E1 (I{unu) Me}Iqy [aEEbIMtr ocIloBIIoIo qriltrficnoro
r(araJrora Lr [aEIrbrMI{ Vuncrpoua (Ay), XaprrolroBa (Ax), a raxx{e EartrI{Mtr

nauubrr,Ilr, troilyqeuubr*rw s 7974 r. (Asra) u s 1978 r. (Aszs)'Snaqeurs A s
ta6,luqe [aEEr B eAr{Er{r{ax rperbero Brraxa. Oura lr 6r,r,nr ucuolbsoBalrbr ,4Jrfi
pe4yxqufi ouy6nunonaurrbrx [aurrbrx B crrcrerty uunuftcroro r(araJrora. I{e-
Xoropoe uo4o6ue xoAa paBIII;Ix HpIIBbIx, I,rao6paxtenullx rra pul. 2i Nfoil{er yxa-
BbIBaTr, Ha HaJIItque cl{cTel{aTl{qecxoft ouur6rr,r a6co.nrotr.raaqul,I B AaEHbIx qrl-
ur,rfrcxoro KaraJrora. Bce pe4yqupoBarrHbre Aalrlrbre Salrl{canbl ua uarrurur,rft
Ar.rcm r.r npe/IcraBJrflror co6ofi asa.Ien[.tr Ig El uepea rrHrepBaJr 25 A, upuue4er-
Ebre H cuexrpa",rr,nroMy pa3peltrelll4lo oItoJIo 75 A. 3EaseHl{fl BIIe&r,MoC6epEoft
MoHoxporlarlr.leCxOft OCBeIqeHHOCt:r- E7 BbIpalHeIIEI B aPI .c-1 'CM-2, OTI{eCeE-

Ebre r( ugrepBaJry trJrr{H no;ns 1 cu. Itata,ror coAep}Itlrr 1365 ra6ilusHo BaAaHrrr,rx

fiprrBbrx pacnpe4e.nenufi aEep1'l{rl B Cllefirpax L072 3Be3[ B IIHrepBaJIe
3200-7350 A. ,4rr p.f,Aa sBeBA l{Meercfl no 2-3 KpI4BbIx'
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1l
o

6

.f

Xor.s CsoEHbIft ftarailolt 6rrr AagyIrtaE BHaqafie xaK CoAepffiarqrfi CneHt-

po6oToMerprrec*r" [aHEbre [Jrfl tro3AflI{x 3Be3A, BKJIIOTIeHI4e B Hero o6qux
iSeAl uCxOAEbIx ltaraJloroB, CpeAIl ltor6pblx 6rrro unoro 3Be3[ paIIHIltx ctrel(T-

paJIbEhIxfiJlaccoB'BHaqtrTeJIbEopaclnuptrJloBoSMo}I(HocTuero[ctroJlb3oBa.
Etrg. OItaBaJIocb BoBMolr(EbrM, B qacTlrocTil, g.aftTfr. cpeAlree pacupe[eJleEtre

A11eprug B CIIeArpax sBeB[ paBJIIrtqHbIx CtrefiTpaJIbIIbIx HJIaCCgB' ,[y1r emrO

aBeaAbI RaTaJIora 6srtr.r crpyntrtrpoBallbl tro I(JIaccaM cBerllMocrtr 11 tro cue1T-

pairblrbrM AJIaCOaM vr \$fl r(ilfiAofi lPYgtu Eafi[eEo cpeAHee orrroctrreJrblroe

paoupeAeJreEue eEeprtrtr R ctrer(rpe (lg (E 1lE 7").p' HopuupoBfia trpoBeAeEa B

gorr'u sofis", fuo : 5550 A. ,(anuue o 
-ctrer{rpaJlbEbr-x 

KJlaccax r(oEltperEblx

;;rA , M-lt-.ro"*eMs BBErbr trB ctrr{cna Mopraqa ra Husasa [8] r raranoros
iZ, il lOt . ,{rr yuera Me}r(aBeBAEoro trorJroqeulr.E 6brJra^trp,,lrffra cpeAEf.E

;;"*;-t"fi 
"pol 

I t i, ], ra6yrtr-poBanuan Crpaft xuco w ll2l, rropMtrpoBauua.E

AJIE ITOTJIOq,oEUE B olaayalruoft o6nacru cuer(rpa: Av :1*' Onpe4eJreuqe

Av Afifr noEHperrrbrx sBeBA r{aTaJro-ra.IpouBBoAtrJIOCb C uOMOq,bIo Rapr u ra6-

o-rq-i{u*to" [L3], @zrqmepaJlbAa 11'41 n ]tny4e [15]. Euryt BBflrbr ran'r(e AaH-

;; "; o6aoioa:'ro raJIaKrtrrIecHIiIM cnorrJrenl,IflM [16], uo trrauerapuBlM ry-
*u"ro"r"* [i7], ro mapoBblM cnotrJrenrrflM [18] ' Sraqeur{s trapaJrJrar(coB BBfi-

rhr trB KaraJrora BS [10].
Bce sHsrcilerrr4.fl upoBoAr{JrtrCb sa 3BM EC-1020 tro flpolpaMMaM' CoCraB-

JreHEbrM E. A. Bypnamesofi. flporparvrlvra BbIqrCJIeIItr.E cpeAEelo pacIIpeAeJIe-

HE.E gEeprtrr{ cocraBJreHa TanrlM o6paaou, xITO AJIfi 1Be,BI {.aEIIOIO CtreKTpaJIb-

rroro xJracca BblquoJleunble cpeAHI(e AaHEbre (lg (EglE;,))cp srrnogrrc'E nalt

B BrrAe Ta6ilr,rrlbr, raft r[ B nuge rpasuxa. Itpoue Toro'..AJIfl l(aE([oro IIB trctroJlb-

sOBaEEbrX B OCpeAHeHr4r( r(oEr(perEblx pactrpeAenenuft sHeprufl crpotrncfl rpa-

OIAX e"O OrfUO'rengfi B SaBIICI{MOCTI{ oT AJII{II5I BOJIH6I oT B5IqUCJISHHOTO CpeA-

ierO. ErO BEaq,nTe,,bHO O6JrerSUfiO aHaJIIIS TO'O' qeM ,TLI .TKJIOH.IIIIfl BbISBa-

urr: ouu6xaMr[ cnegTpaJlbllofi xnaCClr{nnaq[fl, EenpaB]IJIbHbIM yqeroM Me)fi-

BBesAEorO trorroqeE;fl Ulu omu6xarula pegynqrrr( AaHHOft Xpunoft R CtrCreMe

cBoAHoro r(araJrora. cpe4naa Ar{ctrepcllfl AJIE OrAeJIbHoro pactrpeAeJleHErl

,"!i"r" trg"1-n -lzi,,>1, ,.ooruuo"rnuoro B ocpeAHeH^rI{,. B. yrrbr.p-a{ro'retonofi

o6uacru cocraBJrner O,OO; , RpacrroM KoHrIe cu-extpa 0,04 (unv \5 a 100/o coor-

BercrBeHHo) . Horrlepa BBo3A, r.rctroJrbBoBaHHblx B OCpeAHeHI(I{, trpI{BeAeHbI B

ra6.r.2,
cpanrenue uoJlyrlelrHblx AaIIIIbTX co cpeAHI4lvIII HpIIBbIMII, OtrpeAeJIeEHbIMIr

, 
"uo" 

BpeMrr Crpafimncolr u Csr[epcfielle [19] u Iul{poHo trpI{MeH.EeMbIMIlt

B paBII,IqEbIx BbIqIIcJIeIII{fix' troHaSaJIo, qTo AJI.fl 3Be3A paIIHIlIx cIIeKTpaJIbHbIx

HJraccoB Bgaqegrrf L (ls @xl El,"))"p - pacxo?nAerlr{fl .Me?r{Ay IIamrIMIr AaE-

;;;;- nr""r*" ttgl -: ne'"pijriii-arot 0,05 n yrr,rpa$uo.leroBoft o6nacrra

0,03 s xpacnoft o6nacrlr qtrefirpa. c.reAyer yareoTb IIpII aroM, rlro' Italt BI44-

98

t, ,4



Ta6nrqa 2

Sp
Ni

11/ n N ,/r, sIj l"-
88V

AOV

A3V

F0v

F6V

F7V

F8V

GOY

GBV

FO IV

F2IV

FS IV

F5IV

F6IV

334.4
55tt
5881

804
1998
5r07
8709

t394
2085

1543
1983
3759

6927
8123
8665

142
4s8

1101
7560

219
4983
5868

509
5544
7665

1611
6380
6561
lnl I

21
531

4399
5897

4102
5487

2484
2943
7882
8315

544
5933

FS IV

G5IV

KO IV

B9,5III

FO III

G2 III

G5III

G7 III

GS III

G9III

KO III

I(1 III

963
5986
7955

566
6623

6102
6869
7957

718
77 t0
4733
5463
5747
8278

5405
8819

1829
4216
4786
6322

4450
6220
8852

203s
2736
5020
5649

7310
7328
7754

442
754

1346
1373
1409
2970
3024
3994
8254
8820

874
1326
1862
6630
7 150
7234

K2III

K3III

I(4 III

I(5 III

M2 III

F8 II

G8 II

M3II

GO Ib

G2 Ib

r(1,5 rb

539
2040
3347
3614
4923
6241

2227
3845
4630
6973

3748
4094
6217

1457
1654
2878
s705

1208
1231

585
6056
7405

45
911

1298
6707
726{t

2803
31.02

4932
8115

4763
6832

1303
1603
8232

3188
8414

8465
8308

3982
5685

15

16

t7

18

19

20

2t

22

t9

24

25

31

co

JJ

;J4

Ji)

36

JI

38

39

40

10

Lt

t2

13

,14
26

rro r'rB Ta6JrI4qr,I' B Haml4^x BbrtllrcJrelrutrx EIrz rrenoTopr,rx cfienTpaJrbgbrx HJrac-coB 6buro BB.Ero scero 2-3 BBe,Ar,r. .(:ra noa4nr4x BB.BA paoxo^Ae,r{r BEa-ql{reJrr,Ho 6^o4gure, oco6euuo r pafiouaxtroJroc lr 6reu4 tiiuh,oHr{Aocrtrraror
ssaseuufi 0,15. B Hpacuofi o6nacru BHaqeur{.a L (Ig'(E;iE^"11", i" ;p;;;_
maloT 0,06. Srra paarurrr.r.fi Br,raBarrbr, Bepo.ErHo, Bo-rrepBbrx, pa3rr6rMr4 cr,rcTe-iuauu a6conroruofi xa.rrn6poanra, uo-rrofurx, peaJrbgrrM[ paail[quflMr4 B pac-
IrpeAeJIeEI4I4 SlreprulI B crreHrpax BBeBA, I,IclloJrb3oBaBrrruxc.E B oopeAr{eHr{rr,
B-TpeTr,r{x, pa3jlldqu.EMlr B r(prrBbrx, troryqeHHr;rx tryreM ocpegueutra ue6o;rr-Inoro HoJII{qecTBa T4CXoAHEIX AaHEErx, oco6euno A.na ceepxuaraEToB, BbrSBaE-
EEINII{ PAAJII{,{II'IMVI B OI{EHI{E BJI?IfiHII,g ME}I{SBESAEOTO UOiIOUIEHTIfl, B-qETBEP-
TLIX, TeM' IITO cueHTpaJIL'Hoe pa3pemeElIe [aHIrLIx cBoAIIoro HaTaJIora III{xte,qeM B r(araJrore vr,uc:rpofia, AarrEr,re Koroporo 6rrnra sa.Ernr Ba ocrroBy crpafti
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?riucoll u cnnlepcxel:Ie, a Tal()r{e7 BOSNIOmHo, Te}I, qTo Ha}II{ B3flT 6orrmuii uo

o6telty ua6;rroAaretr,urrft uareplran. IVIOTXHO cqI{TaTL, qro troJIyqeIlHLIe cpe[-

HIIeftpl{BblepaCnpeAeJIeHl{fl3l{epI}II,IBcIIeI(TpaxSBeSAcpaBHI4MI,IIIoTosHocTn
c IulrpoHo npuMeHfleNrbrr{r{ AarrHbrulr crpaftxuloa I{ cnugepcneue II MOIyr [O-

rro,rr6r{reJrE,}ro c Hr{N,rr,r r,rctroJrbSoBarbc;r AJr.tr paSJr[uHEIX npr{Jrotriel{I4fi. B cllry
6orr,rueft OAHOpoAHocTr,I flptr]vreHeHrre ]IalIlIX AaHHLIX B prlAe cJIyqaeB 6olee

"p"U"o"rrr"rurro. 
I/Ie-aa brpanrnrerruolo o6beMa ganuofi CTaTLI{ trpl'IBecrtr

sAecrr noryqerrHble cIIcIoBr,re IaHHbre r{ rpqsllx-Ee tr!eAcraB'TIfferc'E BosrloEt-

Irbrrr. floarolty o"r-i*o"rpounru, " 
gUHI4lf 14 VAl, orl{yAa uoryt 6lrru

trOJI yqeHLI 3 aI4HTep e COB aHELIIVII{ JII{qa}IU'
TaHnu o6paeorl, ilpoBeAerrHoe CotrOCTaBJIeHI{e pasJIIIsHbIX HaraJloron a6-

coJrrorrloro paclpeAeJleHl{.fi 3I{epII{II B CneHTpax 3Be3A IIOSBOJIIIJIO IIOCTpOI{Tb

Ha r{x ocHoBe oAHopoAHr,rfi cnognrrfi r(araJlor. oAuult lI3 IIpI4MeHeuufi atoro xa-

raJrota craJro yroaIHeHI{e cpe[HlIx (pIIBbIX pacflpeAeJIeiIl{fl aHepII{!I B cfleHrpax

3 B e 3A p a 3 JI II tIHbI X CII elt Tp a JI LHLI X l{ JI a C C-O-B'

G;"p rry6oHo 6rarogapen B. E. HraxoHoBy r{ tr_nafl,o6pouparllHy 3a

IIeHHbre coBerLL ,u*rurrn, B. A. Eypnamenofi Il f ' E' JTaxrraouoeoft ea

IroMotr{r, n o6pa6otHe cuextpoSoroMerpuqecnr{x AaHHLIx'
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AHATUS CtIEttTPOB 3BB3[ TI{IIA T TEJIbIIA:
AS 353, DI CeP u RY Tau

B.1I. t(pacuo6a64en

Ha ocnose oArropoAHoro cuenrpor!orolreTpLISeCfioIo IIaTepI,IaJla, IIoJIyseHEOrO AJIS

BBeBA rr4rraTTau: AS 353, DI Cep ra RY Tau n 1975 r. ua 2,6-u rerlecfiolle ItpnltcHOil aCr-

pO{ueraueCnOli O6cepnatopIILI Co CrrcI{TpOrpa{Ou, cna6merrurrrr 3JIeKTpoIIEO-olTI'IqeCI(I4I\I

,peo6paaorureJreM, npotseAeEo r,rccJreAoBaur.re 11epeN{eI1HocTI{ CleI{TpoB 3TlrX AneeA. PaccMot-

peEa BBaIIMOCBfiS6 IIepeIIeHIIOCTII pa3JIItrII{bIX sIII'ICCI'IoHnrrx nr'turli-r. ,(;rr DI Cep O6napyXera

qeTI{a.g I}BaI41{OCB-EAr, IIe}fiAy I,I3I{eI{CHIIeII IIHToIICIIBIIOCTII DI{I'ICCIIOIIIIbIX 'nrlnlaii H lr K Ca II
It nopopoguoit rtrgt.rr.r H-,. Orlteuacrcfi, qro IIpr,r rr3trIeHeIIIlIr llrrreuclrBI{ocrl't or{I'lccllolIrrbrx

rr,rui.rii aneaga DI Cep Ilepellelqaerorl IIO 3aIJI'ICIIIIOOT-EM ll!'Ifl ra6Opa Ila3EbIX 3Be3[, T' e'

paBEr,Ie SBeSAbI OTpa?ItarOT pasrrLre cocTotrlrrrfr o,quoii aeeenrr'
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B o4uy ra uouelt y D I Cep o6rapyxeua al(rr,rBuocrr runa nu6poca, fioropa.E rrpogBtrnacD
B BrAe cMeqeEB'rilx sa --380 nu/c alrr,rccuoughrx RoMrroEeur nuuufi H u K Ca. IL Paccuor-
peRIJ BoaMo?nEEre trptrrluEsr uepeueuuocr{ DI Cep r RY Tau or Eoqrr n Eoqtr, u Bbrcr{a6ag[r
AOBOA6T B trOJrbBy roro, lrro ara trepeMeEEocTb MOlfieT 6nrtr o6ycnoureEa EeoAEopoAEoGTbIO
IroBepxEocrrr BBeBAf,r.

ANALYSIS OF THE SPECTRA oF T TAU-STARS: AS 353, DI CEP AND RY
TAU' by V.I. Krasnobabtseu.* Astudy of the variations of the spectra of T Tau-stars:
AS 353, DI Cep and RY Tau was carried out using the spectrograms obtained with the
image-tube spectrograph at the 2.6 m Shajn telescope of thi Crimean Astrophysical
Observatory' Relationship between the variation of several emission lines was cousiile-
red. For DI Cep a clear correlation between intensity variation of the emission lines
ca II (H and K) and hydrogen line H, was found. It has been found. that the star DI
Cep is moving along the dependences for a set of various stars under the intensity varia-tions of the emission lines, i.e. various stars reflect various conditions of one star.
- On one night the activity of DI Cep looked like the outburst, that developed as vio-
let-displaced (by -380 km/s) emission components in H and K Ca II lines. It was assumed
that the variations of DI cep and Ry rau-from night to night might he probably due to
heterogeneous surfaces of these stars.

- _3rea4r.r-AS^353, DI cep u Ry rau.aarsrorc.E rrurqur,rMr{ BBeBAaMT( rlrrraT Terrqa [t]. oruraxo cue*rpbr ertrx rpex BB.BA AoBoJrbEo cyqecrBerr,o paB-
ruqarorcfl. Paarrsue aro Bar(Jrroqa6rcs B trepByro oqepe[b u'paanofi creferypaBB[rocrrr aMuccr{oHHoro crrer(rpa. Tax, ctrearp AS 353 xapaHrepr,rByercff
EaJrr{qr(eM oqerrb 60rrmoro qucJra aMprccrlroHHbri nunufi I7, i|: ; 'r#;;;
na6rrogarorc.E BoAopoA,bre Jru,trr{ , lrvr*v'r Fe II, Fe I, cr it,'tilf 

"^rl ilrr oTcyrcrBylor Soroc$epurre Jrfrrr?rr. trorlroqerrr.E.
xors auuccr,ronrrrft crrexrp DI Cep AoBoJrbEo 60rar [3], rlgrerrc1rBgocrb

aMrrcouoEEBrx ruuuft ropaB,qo MeEbme, qeM B ctrearpe AS 353. cnexrp DI cep
xapar(reptrsyercE EaruqueM Raa aMrcctroEEErx rurufi, ran u {oroi{epuuiuunuft trorJroqeuu.E.

y RY Tau altrccr'tosnrrfi ctrel(rp Bbrpalr(en cna6o: B aMr{cctrrr o6rrsso ra-
6ruo4aercx Jrrrmb HecxoJrrno trepBbrx rrJrerroB 6arrueposc*ot 

""pm BoAopoAa
u H ra K ca II. @oroc{epurre nunura trorJroqe,r{.' ra*}r(e rrMerorc.fl.

Tlnrepecno trocMorperb, xor.fi 6rr Hasec_tseuuo, HaftoD xapaxTep trepeMeu-
uocrtr crreKTpoB yr(a3aHrrErx rpelr 3BeBA. oCrosofr aroro paccnrorpeEtr.E ffBI{_
TOCb USYqEHITE trEPEMEIIHOCTIT DI CEP, TAH I(Afi ETA SBEBAA sAHtrMAET trPOME-
E(yTOqHOe IIOJIOE(eIII4e B CMBICJIe paBBIITOCTII AMITCCIIOIIHOTO CuefiTpa Uemly
AS 353 n RY Tau.

Marepuanou fi acTo.Erqe^ro paccMoTpe'rrrrr .EBJIff roTc' cne*rporpaMMbr, tro-ilyqergbre s 7975 r. ua 2,6-u rerecxoie rtAo co 
"""*rpo"pr'{rInr 

CnSM-r-"
aJreftrpoErro-otrruqecKuM rpeo6paaonareJreM. IlogaBJIrroqbe^ 6ofirm[rcrso
cner(rporpaMM ulueror rr4crrepctrrc or(oJro 1o0 A/urrr; ctrerrpaJrbgoe paBpemegtreo-o A.^AJr.E-DI Lrep rrMeJrocb or(oJro 60 cuenrporpaMM, nn.s As BBg z nyTau - 20 n 25 ctrexrporpaMM cootBercrBeurro.

l. Xapanrcp creftrpa DI Cep r lgTb r.

- _1_ru,6t 1-3 rpegcraBJreubr peBlJrr,raru cuexrpo{oroMerptrtr DI Cep.fi TaoJI. 'l EaHbr aHBI{BaJIeErEbre mtrpuurr ualr6onee lrnreucusnbrx (roc;re nog-o-
Bg41r,r_c-a II) anruccrourrbrxJrrr,r(ftaD Na, He I l,5g?6 A, Fe Ii 1iz\,ix+dii,5018, 51694, r cxo6x_ax_ . .Egyep Myrrbrr{trrrera. Jlznrs r"e u (+z) t6i6g I -6.nen4a c Jrpr'rr.EMr4 Mg I l,l,516z'u Stzz A. r{ucno.u -s5io, ooor"urr"u ,rr"-
CylHHIlfl-JI-IIEII.fl, I(oropafi tro AJItrEe BoJIIIbI ororfiAecrBil.Eercfl c nunusuu Fe II(49) 53'16,61 A ra Fe II (48) 537G,78 A. Onq11q'4r.v;;;;il";;t;;;il;;;
48 w. 4g Fe II a'aqurerrbEo cna6ee o""""'-iBii6?. i;;;'p"rr,o" ycrrJre'tre
o4uoft tru:]duIu tro otrromenmo fi Apyr[M JrrrHr{.EM MyJrbrrrtrJrera Mo}Ker yRaBDTBaTB
ua {nroopecqeurrrrft xapa^rep noa6yrn4euuu ni'* 15316 A. rtaxblrv;il;:rtrnng1yf. II upuna4nex(rrr Dra lrfrri:r,fr.,4g urrv 48, rpy4no cr(aBarb.

- B ta6l. 2 upe4craurelrbr aKBrIBaJIeHTEbre mfipurrbr HecnoJrbr(r{x EarrMeEee
6.rer,4uponauuhrx JruHrrft uor;roqerrr.E B crrexrpe DI Cep.
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Ta6lrr4a I
OrsunaueHrubre rlrlptrrrbr (A) orulrccaomrrx uuuufi B ctrenrpe DI Cep

TATA
UAOJIIO]IEHI{I4'

1975 r.

U2,VIII

2/3.VIII

14115.Yill

15/t6.vIII

16/17.VIII

16lL7.lX

18/19.IX

tzlr\.xrr

13lt4.Xr1

2u22.Xtr

HoMep
cIIeftTpa

L
2
J

4
5

4.

2
.l

1"

2
o
4
5
6
7

1,

J

4

4.

J
4

L

4
6

L

2
J
4
5
6
7
B

I
2
J
4
5
6
7

I
o
4
5
6
7

I
2
c

4
5
6

0,9
0,6
0,8

0,4
0,3

0,5
0,7
1,0

0,9
1,0

0,6
0,3

0,9
0,6
0,7

0,5

1,9
L,4
1,9

0,5
0,6

2,6
5,4
4,0

1,2
ID

6,8
3,0

0,5
1,9

0,7

2,0
3,0
1,8

1,0
0,5
0,9

0,9

O,B

1,6
1,5

1,3
1,1.

0,6
0,2

0,2

1.,7

0,9

t,2
0,9

2.4
99
qD

1,4

4,4.
2,5

o,+
3,6

,1,,2

0,8

1,2
0,5

1,6
1,3

1,5
1,2

1,3
1,3
1.3

3,0

1,7

1,3

0,3
ot
3,1

0,9
1,5

1,6

0,7

0,6

0,8
1,0

0,8
2,1

-
0.3

0,9
0,4

0,6
0,5
0,5

1,0
0,8
1,0
1,1.

1,0
0,7

1,3
1,0

1.,2

0.8
1,6
1,3

1,3

1,8

q,

1,0

1,5

1,0
1,3

B ra6l. 1, u 2 gauw [IIA1IB1IAyaJIbH6IS IIsMep e11vIr1 W 7 tro lta4qqoft ctre1rpg-
rpaMMe. Ilpouepnra B rrexoropr,rx rpa{ax erlrx ra6JrrII{ oBuaqalor' qro Jrl{Etr.E

Ue o6uapyrgrua-"rc.". Eynulr (e) !I (a) CoorBercrBylor aMl{ccl{onnoft u1u a6-

cop6quoEEoft llrsull. Ecnlr ynaaarro roJlbr(o ((e)), To ETo oBlraqaer, qro JrllEfrr{

OtrpeAeJIerIEo trpl4cyrcruyer (nlrayaJIEIIo BEAIIa) , uo c,ra6a AJIfl otrpeAeJleHtrff

Wx.
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Fe II
L92lL

Fe II
5018

Fe II
5169 < 5316 r>

EeI
5876 DNa

1,2

0,8

1,8
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2,0
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Ta6rnq a2

0nsusareurubre rtrEptrHbr uuuuii nornouleunr (A) B crertrpe DI Cep

Aara
ua6.nrugeHufi,

1975 r.

1l2.Vtlt

213.v11r

l4l15.vtrl

15/16.Vrrr

16117.v111

16117.tx
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0,4a

0,5
,J

,J
0,7

e

0,4e

t,5

1,5

--I4u4yngnyaJrr,Er,re 
nBMepeIrI4.E aHBrrBaJrenrubrx rxuprru BoAopoArrbrx Jrr(Etrfi

u H u K Ca II rpr.rBeAerbr B [B].
B ta6t. _3^npIane4eubl cpe[HI,Ie Ba Hoqb eKBrlBaJIeErHr,re [Irpr{Hbr JIuEufr

B cueKrpe DI cep. floguepHueM, qro B Erofi ra6rr,rqe npr{BeleHEr Bce trErerrcEB-
Ebre Jrr4Hl[r. Taxr.rlr o6paaou, Br{ByaJrbHafi qacrr cnexrpa DI Cep n igTE r.
xapaHTepIISyerc.E rta.rtrlqueM aMIlccIlIoHIIr-Ix .rrlrrrafi 6anrueporCxoft cepulr AO-
to3o4l: Eerfrparbuoro reru.s (He I 5876), D Na, uorua-oBauEoro RaJrbqufl
F, K), r{ourrBoBaurroro }r{eJreaa(rnaeur,rmoQpaaolr ltptt:au 4r;tr;d;;;ai:
Jlu.,vs uefirpanruoro__MarErr.E Mg I l,5l83 A-ua6nrogaerc.E r(a* B aMr{cc,[,
TaK r,r B rrorJrorqeErara. Ha6troAaercfl, KoHeqr{o, qelrrft p.fiA [pyrr4x SMucctroE-rrrx nuur.rft [3] , no Bce orrr{ ropasAo cna6ee.
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Honep
cne(Tpa

CaI
1!226
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0,5
0,7

0,5

1,0
0,5

0,7
0,5

0,5

1,3

0,6

0,5
0,5

0,5

0,4

0,5
0,5

0,5

0.6

0,5
0,5

0,9

0,5

0,6
0,7 1,5



Puc. l. Peructporpamua Yqacrna
ctrenrpa DI Cep a pafiore ruuur
Mg L!5183 A (aanucr B rlporycna-
urax)

,(aunue ra6.rr. 3 troBBoJr.rIIor pac-
CMoTperl IIepeMeEIIOCrb ctreltrpa
DI Cep or Hoqrl R Eoqil. B orou cMr,rcJle
qerno BbrAeJLErorcE ctrer(rpEl DI Cep
n cenr.a6pe fi 22123,yII, nor4aI{HreB-
cr{BrrocTl{ oMr{ccl{ouEblx rnnraft I,IMerc r
MI'THEMAJIbEbIE SIIAqEEEE AA BECb NE-
puo4 ua6moaeswft 7975 r. Harprnep,
B Hoqr L7lL8 tr t8/t9.IX EMuccI{oH-
unrft creHrp trpeAcraBJIeH trpafi rllqeoHI,I
ToJrr,fio Bo[opoAHEIMU ItrtHWfl.MU VI iltn-
Hr.r.flMr{ H lr K Ca II. flpnuerrn Jrllnurr
H ra K EacToJIbKo cla6rr, qro DKBI4Ba-

JreETrlbre ItrIlpI{Hr,I arnx llrurft He yAa-
eTc.E Iralreprdrb. IlpulreuateJrbHo, qro
croJrb KapAr{HaJIbrroe oc,lta6nesl{e aMtrc-
cuoHrroro ctrefiTpa cotrpoBolr{Aaetc,tr
cpaBHr.rreJIbrro cna6rru rraMelreHI,reM
cnenrpa trorrroqeHl{.a. trllcxlroueuue,
noxrarvfi. cocTaBJI.EeT ilutlluttt uorJto-
q,euna"Ca | 7,4226 A.trLs ta6;r. 3 nug-
Ho, qro ocna6nenrae rrnTel{cl{Buocrrr
eMr{ccrrorrgblx nr.rnlrfi H u K Ca lI n

Eo',rr. 22l23.VII u tB/19.IX cotrpoBoln-

Aaercg BaMeTEEIM ycIIJIeIIueM (r 2 paaa) ilnrLvfr. uorJloqeuus Ca I ?'"4226 A.
H.*oropur ,ruorril, ecrb rr B rroBeAerruv. Jrfrfrrfi Mg I 1,5183 4._B^onra6pe
197tr., norRu r*rr.ror"rt *"*rp'6_mn ocla6leu, nunua Mg I 5183 A ser-
ao BuAEa B trorJloqeHvn, a 74\1"5.VIII, fior4a eMtrccl(oEEblft crerrp BecBMa

puarrr, Ityi1fifrfrMg I 5183A raK?fie qerlto BuAEa B tr3fiyqelltru. 3:ro Mo)I(Ho Btr-

i;;;;; puc. t, 
"ie 

ronraarrbr rlacrtr perucrpor-p-aMy 9g911pa PI-9tq.' pt{o:
i"-rrrrfi f'e ll l,StOg A (6renga c ruursMu Me I 1,5167 -" ll-7.?!\ u MgI
1,5183 A. flouo BuAEo, qro Ea H1t?fiEeM ctrerrpe JIxEvIfr Mg I 5183 A s ro-
ffIOtr(eHtrII. HO xapanrep trOBeAeEus etoft JIfrr.frfr' He BtrOJIEe oAEoBEaqeE'

Tax, ara lru1fr.rr ia6illoUaercg s trorJroq,egtrtr Ea otrel(rpax Llz.yfiI fr
lIt!.4,xil, KorAa eMtrccgogrrhrft cnenrp AoBoJrbEo xoporyo paBBEr. B gerou
pur."orp.hue'ra6n. Q uoanounet aan-lrrostrrb' qro ha6nrogenrqun 1975 r'
OXBaqeEBI pa31uqEble IIO Cretregtr AOa6ympeugg CoCToflEuE ABSAABI.

2. BaauMocnflab rlepeMeunocrtr paSilnrlnrrx lunuft

Faccuorpru, r raroft Mepe rlaMelrenr{.E rlHTeIrcI(BEocTrr paSfiuqEEIx ttlsnfi.
BaatrMocBrrBasu. CouocTaBtrM Bgaqare trBMeHeHI(e ar(BEBaJIeETrrbIx rtruptrn Jru-

uuft no4opoAa c r4BMeHerrIreM uBryqeutrfl B KouTtrHyyy-g. H3 pnc' 2lP,eAol3P-
JreEa BaBtrctrMocrb rronaaareJrE qBera tl - B or Wt (Hc[) lr or -I'71 1Hp).
Ha arou rpa{une Hpy1lrr(rr rraueceubr tro AaHEbrM ta6n. 3 ra [3] . ]Ia [3] sirsru
uO1a3are1tr qaeta U - B AJIg rex )I{e EOqeft' Hor'Aa trMeIoTCfl IlBMepeEtrrI aR-

BtrBaJIeErEbIx ItrEpItE. O6a rpa{ma (a u 6) yraauralor BIroJIrIe oEpeAeJIeHEo,
qTo yoelttrqeuue r{HreucrrBrrocTl[ BoAopoAubrx nTnuft ootrpoBo)r(Aaerc.E pocroM

yurrpa{uoneroBoro ua6urxa (yueurmeutreM rroltaaareJl.E rlBera u - B).
Itan ua pnc.2, d, ran I[ Ea pvc.2, 6 ecrt yRasaHI'Ie Ea.EBJIerItre ((EacBlqeuufl))

B yMeubrtrsutrtr trortaaareJln qBera U - B.
" @anr BoBpacTaEtrE trIIreIIoIrBHOcTtr aMucctroggofr. ilvumn Ho c yrenzue-

rueot ytrurpartlto,ireroaoro trB6,blrfia pagee orMeqayrcg y Apyrtrx BBes[ rutra I
Tenrqa: RY fau [6], DF Tau [7], T Tau [Bl. Baxso roffIepfilryrb cne4yloqe€
o6"rotruouotso. B ['9] uo na6npAenurrM 6oJlbmoro RorrltqecTBa BBeBA trua T
Tensqa 6rgra safiAella noppeJl.fiql,Irl Me)fiAy troro1oM 113ryqeutr.E sa 6ailrlle-
poBcaEM cftarlxoM II IIoroI(OM u3ryqeutr.E ro4opopuofi rfr6frfr. H-o. flo4uepnueM,
qro oTa l(oppeJlaqug s [9] otrpeAeJle]Ia tro paBELIM aBeBAaM. 3asficrMoctr ffie
; p"c. 2 orpaxaer rBMerre,r4e cocro.Eg,r or^eJrb,o BB.Eroft BBeBAbr (DI Cep)

u rrpugqrrrrrlaJrbrro 1ro oTJrrttraerds ot yxaaauuoft BEIme HoppeJIfiqIIII 1{JLE pas-
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Ta6lruqa B

onsRsareurubre rlrrprrHbr uflH,nfi s cler(rpe DI cep. ycpegrrenue Ba Eorrb

Iara
Ila6lrcneuufi

1975 r.

17
17
2B

18
12
13
1I

20

Ifotl
(e)

FeII lr"rr
4924 li,ors(e) | {e)

D
Na
(e)

H?
(e)

Ha
(e)

HeI
5876

(e)

Fe II
5169
(e)

(53 l6D
,e

0,8
0,9
1,3
0,9
1,5

O,B

1,0
1,5
1,4
1,3
1,8

,,
1,8
1,5
1,5

14115.Vil
15/16.VrI
16lt7.yrr
22l23.vlr
1l2.vrr1
213.Vlrl

t4lt5.vur
15/16.VIrr
t6l17.vIIt
t6l17.rx
t7lt8.rx
lBi 19.rX
12113.Xil
13lt4.XtI
2U22.Xrl

14115.vr1
15/16.Vrr
16117 .v11
22l23.Vrt
U2.vlrr
2/3.Vrrr

L4ll\.Vtrr
15/16.VIII
16117.vr1r
16117.\X
17lIB.\X
1B/19.rX
12lts.Xtr
r3l14.Xt1
2u22.xtr

o
,1,,2

3,2

FeI
5270
a

0,4
t,7
0,6
4,0
2,6
1.2
o)

:
1.2
2,0
3,4

pei I rer I FeT
43251 5t27 I srarala I a

0,3
0.7
0,5
1,3
,1,2

o:n

0,,
1,2
,1,4

0,6
0,9
0,4
0,7
1,0
0,4
0,2

0,3
0,6
1,0
1,0

ls
2,0

1,2
0,7
2,0
0.3
0,7
,r,

1,3
0,6
1,2

laplrar

1l

6
I
5
4
8

10
7

4
6
tl
5

123
tt0
150
185
137
o,
Itl
129
182

183

" "rt, 
I

4,4

0,5
0,6
0,5
0,8

0,7
0,7
0,7

0,6
0,6
0,5
0,7
0,6

1,3
0,6
0,5

16
2A
21

6
,t :l
12
21
26
1t

e

e
It)
20

7
10
t2

7
6

1t
lrt
6
e

e
o

11

2,t
1,2
4,5
1,7
1,5
,J

Iara
na6rrogenlrfi,

1975 r.
KCaII

e

[Ts I
518 3

,fn

j
0.7a

0,9a

0,4
0,6
0,5
0,4

0,4
0,5
0,6
1,2

0,6
0,6
0,7
0,6

0.6
0,4
0,6

0,5
0,6

OR

0,7
0,9
0,7
u.l

O,B

0.4
0,7
I,t
0,6
0,5
0,7
0,7

O,Ao
0.4e

0,4
0,6

0,4
0,5

0,5

Ilbrx BBeBA. Taxlrm o6paaolr, paccMorpeHr4e paar[rrHr,r\ cocro.Errrafi oguoft anea-
ALI paBEOCr.rJrbHO paCcMOTpelrr,rrc paSHbrX 3Be3A B AaHr{ON{ COCTOEHtrr{; BBeBAa
s csoeft [epeMeH]rocTI{ nepeNlelqaercfl rlo tsaBr{crrlrocTr{ rr{rra puc. 2 AJrrr paB-
Ebrx BBeBI.

Ha pno.3 ronasama BaBrrerrMoerb Wx (I-Ir) or W^(K ea II); Moxuo ru-
AeTb, sro HoppeJrffqr.r.E MelHAy r{BMeHe}rueM r{HTeHcrrBHOcrr{ BoAopoAuofi turruu
u lrvtntiv K Ca II Becr,Ma qerra.rl. Tlcxnro.reuue cocraBJrflror roqr(u 7 u 2 s.a
pl'rcyHKe. Srult ro.IxaM cooTBeTcrByroT ABe trocJIeAoBareJrbl{bre gr(ctroBIrrIur{ B
ro'rr 15/16.VII 1975 r. ftpecrlrxrr yfiagr,rBaror paaMeprr orura6ox B orrpeAemo-
HI'II4 OI{BI{BAJIEHTHbIX IIIIIPITH. TOSXA 3 COOTSETCTBYET CIIEHTPY DI CEP N CrrE-
Ayroqyrc uour,, 76177.VII. Buguo, qro B ary Horrb cooruorrregrre r4HrencrrBuo-
crefi nunrafi K Ca II u H, 6nlraxo n o6qeft BaBr{cr4Mocrrr.

Ha cnenrpax 15/16.VII (rouxra 7 n 2 sa puc. 3) cJreAyer ocrarroBrrrrrc.E tro4-
po6ueft. Ha puc. 4 uoxaaano cocroflrrr.re 6necxa DI Cep r ylrrpa{uoJreroBErx
Jryqax B rloqb 15/t6.VII. ,{nylra ropr{BouraJlbHbrrlrr{ qepraMra yr(aaaubr rr]rrep-
BaJrr,r aHcrroeuqnfi AJrr cfler{Tpos 7 fr.2, -npogolxr{TeflbHocrr, Haxgofi ar{cuo-
Br4\rlu 1 s. Ha nepBoM ctrer{rpe, troJryrrerrHoM Ao crraAa 6necxa a ynrrpaslrone-
ToBbrx rysax, y mnuufi H n K Ca II uuerorcrr DMr,rccrlourrbre r(oMrrorreuTbr, cMe-
qeHHr,Ie B cI{HroIo qacT}, ctreKTpa. Berusl4Ha cMeqeHl{fl aTlrx oMI{ccr{oHI{BIx
r(oMrrorreHr cocraBJr-Eer -380 ru/c (-130 Hu/c). Ha prac. 5 uoxaaaurr perrrcr-
porpaMMbr (sanucr, B r{rrrerrcr{Buocrax) yqacrxa ctrer{rpa DI Cep n pafioue
tttrlaufi. H r K Ca II. Ha nuxuelt cner(rpe qerxo Br.rAHr,r aMrrccrrounrre r(oMlro-
Eeurbr. Bepxuufi crrerrp noryqeu crrycrfi 65 uuu (npouexyron Bp.eMerrr{ MeE{-
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Ay cepeAr4r{aMrr er(cfroSrrrIrrfi). Sxer.rsafleurEr,re mupr{Hbr sMrIccrIoHI{bIx JIr{HI{ft
Bo[opoAa I,r JILIHLIfi FI u K Ca il ua cneHrporpaMMaxT w Z cocraBil.Eror (B aHrcr-
peMax):

HoMep crleHrpa H? H6

,,
Iiecrteq.

Oruerrrr, qro cooTuomerlre uuTeucllBuocTefr cMeqerrbrx I( EecMeqeEubrx
r(oMtroEeEr H u K Ca II 6nuaxo r( reoperr(qecfioMy coorEomeEuro AiIfi cilyqaff
otrTtrqecHfi ToEnoro ciro.E.

Ecrr ua puc. 3 AJIE Eanecenr4rr roqfitr -/ ucuorraoBarb rre cyMMaplrylo aK-
BUBaJIeETEyTO mfiptrEy EecMeqeEEOt r,r cMeqeHEoft roMtroEeET, a roJlbno Ee-
cMoqeEflyro, r. e. I A, ro o6paayroqarcfi roqKa (orerurrfi Hpylno$ IIa pr(c. 3)
Jre,fitrT B TOqHOOTU Ea cpeAEeft BaBrlcUMOCrU. DrO DTIOJIEe TTOHETEO, Tafi r(aK
aAecB ycrpaEeEo BJIn.ErrEe [a6brrosEoro EBfiyqeEtrfi BoAopoAa B BuAe cMeqeE-
EErX nOMTTOEoET BOAOpOAEBTX JrtrErrfi. lI S arO]lt Xre CMhrCJre EaAO IrOEUMarb oT-
r(JroEeEtre roqfiu 2 or cpenrefi aasficuMoortr. BepoflTEo, aRBIlBaJreETEa.E Itrtr-
ptrEa JrtrEr(tr K Ca II Ea ctrenrpe 2 ynenuueua Ba crler EaJItrqtrE Ao6aBosEoro
E8JlyqeErfi B Btr[e noMtroEeETbr, Ee paaAeJleEEoft oT ocEoBEoft, necuerq,euEoft
JIEEtrr{, r. e. cMeqeuubre HoMtrolrelrrbr Jluutrft H u K Ca II n MoMeEry z-ft
anctro3trrll,{r,r cABtrEyJItrcb B r(pacEyro qacTb ctrenrpar. uruttfrcb c EecMeqeHEbrMu
JTEEE.EMTTHuKCaII.

B urone 1975 r. crer(rporparvruu DI Cep 6nmr trolryqenbr c Auctrepotreft
oaoJro 50 A/rr,rrur. C yuetou ctrenrpaJlBuoro paBpemeEtrff ortrx c[enrporpaMM
(2-B A) Mo?rquo oqtrrarb, qro cMeqeEtre gMuccuoEEbrx noMtroreEr H u K
Ca II s MoMeEr trofiyqeEtrfi 2-ro ouentpa Ee 6orrbme 200 nrvr/c. Eofiu no.ssile-
EEe oMeqeEEbrx r(oMtroEeurostrrarbtrporBJreuueM Blr6pooa, To Ba 1 'r (uporvre-

E(yroF BpeMeEtr Mell(Ey !'.fr. n 2-ft ancuoauqunur) cHopocrb atoro rrr6poca
yueui*rnaor uo npafiueft irnepe n 2 paaa.

rlerna.r Jrllrrefr Eafl g aBu ctrMo cTb Me)fi Ay u BMeEeEu eM r{ETeI{cEBEo crn ilns'afr.
Bo[opoAa u Ca II Mox(er oBnaqarB, qro aroMhr BoAopoAa z Ca II Eailyrlaror
B OEEOM E TOM E(e O6beMe. ?IUrepecno, rlro nJr.E cofiEeqEbrx {loffiynon tr Bctrbr-
uen 6una uaftgera (uo cuerrporeJruorpaMMau) auauorrquafl BaBtrctrMocrb AJIE
npxocreft Bcrrrrmem ra SnonxynoB, trBMepegghrx B nyqax $r'snfr. H* u K Ca
II IIO].

r06

Pnc, 2, Sanncrr-rrocrl rteil{Ay
fionaBareJlerl qBera U-B tt
CltB14BaJIOHTItlr'l]lll lUllpllllalllt
Bogopoqnbr\ rttrtrtii I[.., tr IIn
grx DI Cep

'.lo.rHa - naurrbrc rra [4J, ripccrrlirr-
r,ra [5]

Puc. 3. Sanrrcrnrocrr rrelr{.qy
I{3IIEHEHI,IEII SRBIIBAJIEIITIIbIX
mr{pu}r BoAolloAHor"r rnmur H,
uI(CaII

a

-l-I ooJ.. \oJ
l-.zlco-F.
ll

a/

.7

I

HCaII KCAII
2,5 4,5 Crterq.

4,0 9,0
t2,0 24,0

7,5
,i

2,5
J,J



KC[]I

x.D.244260/,4f2 , Jlt
Pttc. 4. O6crox:renr,crBa rroJryqeEr,rfl
crrenrpoB DI Cep 15/16.VII 1975 r.

Puc. 5. Peurcr:porpavrra enexrpa DI
Cep n pairorc lrrsrrir H rr K Ca-tl
Ha Huli{treM cncHT]le B]rA]rbr cMetrlerlu]rc Ho]I-
IIOHEHTbI

B [3] orrue'IaJlocb, qro JrI{HrIr4 H u K Ca II, tro-BrrArrMoMy, otrTffqecfirr ror-
xue. BoBMolr(Ho, JrrruefiHa.E BaBrrcuMocTB Ha prrc. 3 yxaarrnaer B TaHoM cJIr-qaejra oTcyTcTBrlre caMotrOrJIOtrIeHLTtt Vt B JIIrHrrfx BoAopoIa.

_Torga rrepeMerruocrb B Jrrau,r.sx BoAopoAa tr ca II -or 
Hoqr{ H rroqrl (cM.

ta6_r. 3) Molnuo trpeAcraBr4rb xan traMerreHfie trJroqaAr4 ar(rr{Brrbrx o6paaisa-
suft sa cxrer Bpaqeurr.E BBeBAbr.

CouoctaafiM Terrepb trepeMeuHocTr Bo[opo4uofi aMrrcc yrn \r a6yrccuolrg6rx
nvs.nft Fe II. Ha pr,rc. 6 no 4aunrru ra6r. 3 rrbcrpoena BaBr/rcrrMocr" nz^ ip. irjo-T Wx (Hil. rlepurruu trpflMoyroJlburltxalrr{ yr(aaaubr tror(aaareJr4 r{Berau -_4, r{aMepeHHbre B re }}(e Hoqr{, HorAa 6u,rlr uoryqerrbr ctreKrporpaM-
Mrr. MornsoJrrAerb, qro qexoropafl BaBr{crr}rocrb, or w1(H6) nueerca rr-,
A;rs 6;renAn Fe II 1,5169 A * Mg I 1,"5167,51G9 A. Brr4#*o,'ara BaBrrcrrMocrs
rra prrc. 6, a csaaaua c HaJrr[qrrelr .nuurafi Mg I, _Beplnlre rosM Ea aroM rpa-
Suxe coornercrByror ctrenrpaM? KorAa 

'l.u.',ws. tug f rstss A .rerHo na6nroia-
eTc.S B gMVtCCfiLt. fIOarO Ay I,I3 pI{C. 6, a Moxrno 3ar(Jlrcqlrrb, qTo rrSMegerrfi.g uE-
TeEolrBrrocru ttwnvrilt BoAopoAa u nefirpa.nrHoro Marrrrrfi BSarrMocB.EBaHbr.

Itax norxno BrrAerbJts puc. 6, 6 n a, xoppe,raqrr.E Me)fiAy r{EreEcuBHocTbK)
wrld,nft. Fe II It nwr,vreit.Eo 

"nqgqrecxn orcyrcrByer. Jlerxb BrrAerb, qro yBe-
iluselaue ^w^ (Hp)- o'r 17 qo 33 A n ylrerrbrrreuue uor(aaareJrfl qBera a L not 

-*0*'0Buo -0*r2i6 He cotrpoBorr{AaeTcfl yBeJlrrserrrlreM rruTeucrrBuocTn uusrt
I: Il. Ho yseperuo Moln,o orMerr{rb ,axoft {axr. Hor4 u i _ a I O iii,O-a:0*,09 na pllc. 6), roWl (FeII) MlrlrrrMaJrbubr rrJrrr arrr Jrr4urrrn roodq" oi"yrar-
ByroT. Bresarres[e rar(oBo, qro c\troflBreHrreM yrsrpa{ro.reroBoro ua6nrrna
{laaeurureulreu troxaBareJr.E qBera
A - B) [o.EBJr.rrrorc E. u aMtrccr.roruBre
Jrrruuvt Fe II, Ho or Berr.rqr{Ebr yJrbrpa-
{rorerouoro rae6rrrHa rrlrreHcrdBuocTE
trusmft Fe II ne BaBr{crar. Boauorxno,
eror SaHr ogHaqaer, .rro arolrrr Fe II
uaryqaror s uHofi sacrr,r o6onouru,
rrexreJrrt aroMbr Bo[opotra u Ca II ranra
trcrosur{K noa6ynr4enlr.E aroMoB Fe II
orrr4qeu oT rrcrosnrdna roa6yx[eHr{.8
aroMoB Bo[opoAa n Ca II.

flo gaunrru [1t1 ,u ptc.7, a nocr-
poeHa BaBr{cr4Mocrt W7(FeII 4924) or
W L $l,d AJr.rr paaubrx . BBeBI, npflqeM
fipecTl{r(aMrI BbrAeJreHbI BBeSAbr, B CtrenT-
pax r(orophrx orcyrcrByror {oroc{ep-
Ebre Jrr4rrr{r.r trorJroqenr{a (nraxte 6y4eu
rraar,rBarb raHoft ctrer{Tp KoHTrarryaJrb-

*zt r,r4url,T
-424 -420

/4,A
/ Fen ilfiC+Mgl .

a

ooaa
aa

oot

)

d

Fen4C24

ror 3.'t o 
)

o
2

/o.t ,2o+0.04 -0.o8a 'a
+409 -4/7

Pnc. 6. SasrcuMocrr MelRAy r,raMeueEtre![
gnBrrBaJreurubrx rxrrpr.ru uugufi F.e II u
no4opo4uofi nr,ruuu H,
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Pllc. 7. 3asltcrntocrr l{e}r{Ay L{B-

AIEIIEIII,TCII SFTBIIBA!1EHTIIT,IX I[II-
prtrr nrrrrlrii Fe I I n I'Ip, A.nr
paaur,rx anr:ag (a) rI ro.Ilbr{o AJIE
3BeBA C ItOHTIIHya'rILHtIlt CIIeI{T-
porr (6) i

UUrvr). TosfiaMu IIa 31'OM pIICyHHe o6OAnaqerrr 3BeBAbI' B CtremTpax Koropblx
Eapfl[y o oMtrCcI[oEEbIMtr JIIIEIIfiME ecrb fr ltfl]gutt [orJIoq,eHIIr ({otoc{epmle).
Criti'iu"" orMerleno rorrolr(eglre aseag DI Cep r AS 353 ro nannrru [1-{].
Tp'eyrOrrr,n rla pv.C.7 ? A CoorBeTCrIByeT Cpe[IIeMy BEaxIeHI,Irc WT tnunfr.Tlp
-E Fd II 4924a cnexrpe DI Cep s'l'975 r. (ot, ra6-r. 3), uepunt RBaApar -
cpe4rree Bgaqe'tre Wiern.x xe trnuft u;rs AS 353 uo Aa,rrblM [2]. Hsaupa-
rir*" - BEaTIeHI{fi Wx'IlfrHufr. Hp r Fe II 4924 B clleltrpe AS 353 Ars xamAoft
llB rrerrrpex noseft B orAeJlblrocrn l2l, Moxtro BtrAerb, qro xapanrep BaBI{cE-

MOCTII ga ptrC. 'l , A gO3,O,.;.nEO CJIOE(SII. Bueqatreul,Ie TaI(OBO' qTO C pOCTOM

Ifr (Hp) lrern.ruoa.rcf paB6poc BEaqeEtrft 171 (Fe II). flprueru aror pa3-

6poC xapanreper IJIaBH6IM o6paaou AJIfl apecrl(HoB, T. e. BBeBA C I(OErI(IIy-
airubur,I"cflexipom. Ilo4arraroqee qficfio roqefi Ea ptrc. 7, a te rol(aablBaei
EIIKAI(Oft SABITCtrMOCTI{.

Ha prc. 7, 6 nocrpoelra BaBrrctrMocrb w3 (Fg II_ 4924) or W x (Hp) ronr,xi}
AJIfi BB6BA o KoETtrEyaJIbEbIM CtreHTpOM. PtC. 7,.6 oupe4eneEllo yRaBbIBaeT

Ea Eafiurrr{e aaBIlcI[MoCTtr, XOT.E U C AOBoJIbEo 6oJlbmtrrvr paa6poCoM ToqeH.

Ilprueu BaBtrotrMocg, o6ycnonJleggag trepeMeggocrrro AS 353 or 1roqtr fi
Eosu (HBaAparuru), coBrla[aer c saBtrctrMocrbro AJrr LallH-brx sBeB[.

Mdmgy AsyMfi'rpyuuaMrr aBeBA, r. e. sBeBA ruua DI Cbp u tzua AS 353,
nepOarno, uueerCs 6onee I{JII{ Megee unasublft trepexoA, Orpaffialgqgft Uaue-

EeEtre {uauuecmrx ycJIoBtrfi or EBeBAbr

lt/rt 
^A2

a

4

/

Pr,rc. 8. Cootgomenue oKBrIBaJreETEr,rx r1lr-
prn He I 5876, D Na u I-Io

108

r( aBeBAe. B uolrrsy aroro? BoBMolr(Eo,
roBopflr ctrerrpbr, nonaBaEEEIe B ll2l.
Morxer: 6rrts, cJre[crBr{eM trJraBEoro
trepexoga or cragrllr runa DI Cep x
craAr4rr AS 353 tr o1LflcLflercfi paB6poc
ToseK I{a puc. 7, a. Barxso orMerrrrb
cJre4yrolq,ee: 6onr,muHcr:so roqen Ha
pvc.7, a olHoctytcfi r( SBeBAaM Tutra
DI Cep r{ rtrIra AS 353, qro yxaabrBaer
Ira trBa HeKI{x ycrofiuunr,rx cocTo.Eutr.s.

Ha puc. B uonaaano coorlromeuue
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5876 u D Na or W x (H"). Tau me rprlBeAerrbr W 7 arvrx Jrvrruii gna anesgu AS
353 ({oroc{eprrhre Jrprr,lvt B ctrenrpe orcyrcrByror) no gauuuw l2l. Ina puc. B

tsr4Ago, rrro Haxa.E-rlr6o noppeJr.Erlr4.E Me)fiAy rrBMeuer{r{eM r{rrrerrcrrBrrocrr{ Jrr[-
nnft He I lr D Na r,r BoAopoAa orcyrcrByer.

3. O soaMomnofi npuvr.rue repeueulrocrlr DI Cep

Bume orMerraJrocb, qro lrepeMeHHocTr, B JIr{HI{rx BoAopoAa lr Ca II or Hosra
K rroqrr Molr{Ho trpeAcTaBrrrb I(aK 0JIeACTBITe IrsMeEeHIr.fl IrJrOIqa[]r ar(rr4BHblx
.o6paaoranraft ea c.rer Bpaq,errrlfi BBeBAr,r, B atou cryqae, oqeBIdAHo, Molnuo
olr{r{Aarb rra.rrusurr trepuoAr4quocrr B IrepeMerruocrrf I{BryqeHr.r.tr DI Cep. Pac-
cMorperrrae AaHEbrx ra6n. 3 IroBBoJLEer BrIAeJTI{Tr EecHoJrBIto xapar(Teprrbrx co-
cto.snuft BBeBADT. Tax, 76177.yII, 1"4lI\.VIII u 1.3l[4.XII rrureucl4Buocru
oMrrcctroHr{blx lnttwfr. AocTrrraJllt MaKcrrMaJIbrbrx esaseuufi. Ilporvremyror
BpeMeEr{ Me?fiAy |-fi vr \-fr. [araMl{ 29 cyr; Me)fiAy 2-fr" v 3-fr. 720 cyr. Cte4yer
orMerrrrb, sro yc[reur{e rrHrerrcr{Brrocrr{ eMr,Iccl4ouubrx runuft 16117.YII u
1411,5.yilI cotrpoBolr{AaJlocb pocroM 6recxa n ynr,tpa{lroJleroBblx ryqax E
cretreufl rroJrfiprraaqrlr uaryqeuug [3] . 1,3|I4.XII {orouerpuuecxre r4 troJl.fl-
prr B aqtrour{bre ua6trro4enl{.rr orcyrcTByror.

,(anee, ua ra6fi. 3 nraguo, rrro B Eoqtr 22|23.YII n L6lL7 .IX I4rrreucrrBrlocru
EMr4cctronrrr,rx rnnrafi Mrrtrr{MaJrbrrr. flpouemyTon BpeMeEI4 Me}fi[y aTrIMIr [a-
:rauu 57 cyr. Izlurepecuo, qro Errr rptr xapaxreprlbrx rrpoMe)fiyrr(a BpeMeEI{:
219,120, 57 cyr - [oqrrr r(paruble BerustrHbl. Ecnr ycuarpr{Barr, B clrenr-
panruoft fiepeMeur{ocTl{ Irep[o4rrqecnyro cocTaBJlrlrorqyro, To, orreBr.rAuo, tre-
pr4o[ oceBoro BpaqeEr{ff SBe3AEI 6y4er ral(}r(e nerrur,ruofi, nparlroft trepequc-
JrerrnbrM Br,rrue qrcilau 29, 57 , 120. Eclu npeur EtIrBErr al(rr{Bnoro o6paaonaurR
6ourme treptroAa Bpaqeutrfl, ro Dro axrlrBrroe o6paaonauue MolI{Ho yBl4[erb
no Hpafiueft Mepe ABalr(Abr. Boalromro, r{Me}rEo aro .rlBJreurre ua6nroganocr
y DI Cep 77.yll u IS.VIII. B err HosL{ ctrexrpaJrr,Hlre, Sorotrer:puuecxrae
r.r rroJrflprrBar{rrorrnbre xapar(Tepr{crrxtr uaryqeuufl DI Cep secbMa 6nI4a.
Hr,r MelHAy co6oft [3, puc. 1l: cxogro ycrrJlenr{e trErerrcr{Buocrr{ eMl4ccr4oHrrbrx

Jrttuuft,6necxa r y,rrrpa$noJreroBbrx ryqax I{ cTetreul{ troJl.flpl{3al{r'rra. Ho ue
ucnilroqeua BoBMolr{Hocrb roro, sto L7.VII u 15.VIII MbI BITAeJTI{ paaubre
ar(rrrBrrble o6paaonarraa.

B [3] orMe-raJrocr,, .rro Ea6rroAalorcfi xapar(repur,re BpeMerra trepeMeHHocTa
(Sorouerpusecxoft v. ctrer(rpocKonruecxofi) [opflAKa rrecHoJrt,KIlx gnefi.
Oco6enuo qeTxo aro BrrAHo B rrroJre 1975 r., KorAa rrETeI{cI4BHocTb aMI{ccI{oH-
nrrx runnfi B Teqeurre trpr(MepHo B gueft cuaqara BblpocJra Ao Hexoroporo
MancllMaJrlHoro SlraseHufl, a SaTeM yuaJla Ao Ml{rrl4MaJrbrroro SHarIeI{Ir.E 3a

Becb uepr{o4 na6.nroAeuzfi. Stor trpoMe}fiyrox BpeMer{r{ (B cyr) Mo}I{Ho rrHrep-
trpertrpoBarr nu6o Har( BpeM.E npoxolr(Aenl{fl afirtrBl{oro o6paeoaauu.E tro [rIG
Ky BBeBAbr, nn6o rax BpeM.E )IttraHI[ aroro ar(rrrBuoro o6paaonanus. Ec,nn
crpaBegJrr4Bo rrepBoe, ro treplrog Bpatqeur[.a DI Cep cocraBJr.Eer or(oJro t6 cyt.
'To-rEocrr $raxcaquu MoMeHroB xapar(Teprrbrx cocTo.flEr{ft asea[br EeBeJILrfia
r{ AocTr.rraer, BtrutrMo, HecnoJrbr(rrx cyror(. B upegenax arofi ToqHocTI{ trpoNle-
lnyrox BpeMeHr{ 16 cyr rar}r{e Hpareu nplrBegennbrM BbIIrre sucraM. Hau6olee
cyrqeoTBeurro BAeCb TO, qTo BeJII{quEa t6 cyr B TaI(OM Clryqae - trMeIIEo fle-
pr{oA BpaqeHr{.s, trocRoJlbKy BLIIIIe OTMeqaJIocb, uro 8 cyr - aro BpeME rlpo'
xolnAer{g.E ar(TrrBlroro o6paeonauu.E tro AI(cRy aBea[br, T. e. tro nu4lrltofi no'
.ryc{epe 3Bea,qbr.

Orneruu, rrro ctrer(Tpocnotrr4qecnne rra6nrogenn.a 6orruoro HoruqecTBa
BBeBA rrrtra T Te;rrqa [11] o6napyxtrrJrr{, nro MHorue BBeBAbr tror(aabrBalor lre-
peMeHrrOCTb uTITeIICIIBIIOCTU nuSufi trOIJIOqeHtr.E C XapaRTeplIbIM BpeMeEeM

or(oJro He[eJIrr. Sror {axr corJlaoyeTc.fi c MoAeJIET trpoxO}I(AeHILE tro Alacr(y
SBesAbr aKTrdBHr,rx O6nacrefi, xoJroAEtrx lz6o ropauux.

4. O cuexrpaJrbrroM xrracce DI Cep s 1975 r.

.(,ln oqennrrt cfler(TpaJIbrroro fiJIacca DI Cep Molr(Eo. BoctroJrbBoBarbc.tr
Crrel(rpoM 22123.yfi'1.975 r.? I(oIAa aMuccl{orublfi cueHtp 6rrn raunreuee paa-
BET Ba Becr, trepr{og ua6.rro4euraft u Nroxso 6rrro oxtrrAarb MI4HI{MaJIbrroro 3a-

109



fa6.rri,rqa 4

SnsttsaJreurubre rrrrprrHrr Jrr'rulrr,"r nououleHrrfi B crrer(rpe DI Cep 22123,\fi 1975 r, na
yrracrr{e crer(rpa or 14861 A to 1,5100 A.

I1n6s, :i

4861,31
4871,32
4872,14
4875,89
4878,22
4882,15
4890,76
4891,50
4899,91
4903,32
4905,15
4909,39
4910,03
4913,62
4919,00
4920.51
4923,92
4930,33
4938,18
4938,82
4939.69
4957.30
4957,60
4966,10
4968,57

4s9t,73
4982,5t
4983,26
4985,55
4989,14
4991,07
4594,13
4997,10
2r999,50

5005,72
5006,13
5007,21
5012,07
50r4,lB
5014,28
5018,43
5022,24
5022.87
5024,84
5025,57
5035,27
5447,07
5041,76
50u.22
5049,82
5051,64
5060,08
5068,77
5083,34

3B
1067
rc67
318
173
38
16

38
984
318

38
16
5

Jal
42

965
3B
38

173
687

16
36

318
1t4

16
I

383
16

Wr, A

0,5

0,7

3.:relrenr

TiI
FeI
FeI
FeI
TiI
TiI
Fe
Ti
Ti
Fe
Fe
Ti.
Fe
Ti
Ti.
Fe II
Fe
Ti
Ti
Ti
Fe
Fe
Fe
Fe
Fe
Fe
Fe
Fe
Fe

HoMep
IIYJII,TII-
NJIETA

H
Fe
Fe
Fe
Fe
Fe
Fe
Fc
Ti
Fe
Fe
Fe
Fe
Ti
Fe
Fe
Fe
Fc
Fe
Fe
Fe
Fc
Fc
Fe
Ti

Ho
318
318
b6/
318
687
318
318
157
318
986
985
687
157
318
318
42

985
965
318

16
318
3tB
687
173

e
0,7

o,
o,
0,8

0,2
0,2

0,4

0,4
0,6

e

0.6

0,6

0,1
n.)

0,1
0,2

0,4

0,6

e

0,6

0,8
0,4

0,4
0,3
0,6

MblBalrr,rfl JrriHr4fi rrorJroqeHr4fr ail{r,rccr,refi. B ra6.u. 4 upuneqerro oroiri[ecrBJre-
IIr{e lI [aH];I er(Br,lBaflerrrrrbre mrrprrHbr JrrrHr,rii u 6reHA. ,(rn ualr6o,rrce cJra6brx
JI\LTtILfr. AHBI{Ba,TIeHTHbIe mI{pIrHLI He rrplrBo[,flT}ft, XOTfr OTOiTiAeCTBJIfleTCfl Ta-
I{afl JrtrHl{.fr BTIoJI}re yBepeHlro. cpanuenue ETI{X EnBr,rBa.rreH?Irbrx IUr{pr,rH rr Tex,
qTo flpuBeAerrbr B ra6I.3, c er(Br,rBaJrer{TrrbrN{r{ urrpr,rrraMrr rar(r{x irie Jrr{Hr,rit B
crexrpe BBea[r,r BD - 6"6308, ciler{rpaJrr,rrbrit HJracc noropofi dI(0 (cr,r. ra6"u. 7),
rroKaaLrBaer, qro crler(rpaJlbrrbrfi r{Jracc DI Cep 6.rrr.raon H r{Jraccy G0. O6 arolr
roBopr{r corrocraBJreHrre r,r co crer{rpoN{ RY Tau (crr. ra6n. 7).

Cornacuo [3] noxasareJlb rlBera B - V B rerreHr,re Bcero [cplroAa Ha6Jrro-
geulrfi r{errflercfl HeBHaqr{reJrLHo, or +0*,8 jlo +0n',9. Taxolry roxa3areJrro
IIBera coorBercrByer crrenrpaJrrrrrbrfi Hrracc dKO - K2. fira 3-ro ruacca cne-
TrrMocTr{ yHaSa}rr-rbrft rroHaSareJrb r{Bera coorBercrByer cneHrpaJrEHo}ry HJraccy
G5-GB [{3]. l'Ionruo BaHJIIoqI,Irr, arro rlo lrerrpepblBllorry crel{rpy cnexr-
paJrbrrbrfi HJracc DI Cep or{eHr.rBaercrr HaH G8-K2.

5. Cuenrp RY Tau n 1975 r.
B ra6;r.5 co4epntarc.rr llarrlrbre o cnexrporpail,rN{ax RY Tau. B ra6.ir.6

npllBeAeHIJ aHBI4BaJrerrrrrr,re rurrpr,rHr,r rrarr6oJree cuJrr,Hr,Ix JTr{Hr.rfi lr 6.uerrg. Or-
rlocl{reJrr,Ha.E orrrrr6Ha rr3Nreperrr{fr Wx ilnunir florJroueHr.rfi or(oJro 30%. fnas-
IrbIfi I{croqHrrr( rorpelllHo crr,r onp e[e.rreHlr t W x - 6n elr4upo r arure.

B ra6r. 7 4aur,r ycpeAlreHnbre Ba lroarb Buaqenlrrr Wx, B rrepBoM croJr6rle
Ta6;r.7 rrprlBoA.src.E o6ossaqenlrtr Jrur:r^ufr. r,r 6nen4 corJracno upegrrgyrqeft
ra6t. 6. B cro.n6qax 2, 3 gano orolr{[ecrBJreHrre, T. e. AJrnHa BoJrrrbr Ir HoMep
MyJlbrl4rrJrera. B trocrelyrcqr{x croJr6rlax (4-9) trpr{BoA.flrc.E cpeArrrre Ba Hoq},
W7tunufr. B ctrenrpe RY Tau. B cro;n6qe 10 co4eprnarc.E cpegrrr{e Ba BecE, rre-
puog ua6trcAer{Llft BHaseHu.s W^, u croJr6rIe 11 axsunareurrrbre rxuprrHhr B
ouefiTpe aBetsAbr-oTarrAapTa.
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Ha6urogarearunrfi uarepnau Atr RY Tau

| ,,",n

I cnexrDorpanru

Ta6ruqa 5

O6racrr
criexrpa, A

.[ara,
1975 P.

r{uciro
crreHTpo-
IPAMNI

o6Jacrr,
cnerrrpa, A

trara,
1975 r.

16lt7.rx

17118.1X

tB/t9.rx

3

.f
J

2
2

4200-5s00
5800-7000

5800-7000
4100-5500

5800-7000
4200-5500

Paccuorpenge ra6JI. 7 uoasolger BrIASJII{rB ctrenrpbl RY Tau 19.IX lr
13.XII {.975 r. Ha cuexrpax tg.IX iluIIufl Ho s Z paaa IIHTeI{oIIBHee' qeM

13.XII. BorllruucrBo JrrrHtrft trorJroqeulrfl 19.IX rar(E{e I{HreHcr{BHee. 3rr
Buaqeuu.fi W 7 a ra6fi. 7 nrr4eneuu IIoJlyfi{I{pEbIM Ilpu{roM. 9actr, JII{IIufi
trorJloqeHr.r.tr, tro-BI{AI{MoMy, He I{3MeEEeTCfr, vtWy aTurx JII'IHIrfi [ocToEHIIbI
B trpeAeJIax roqHocTr{ r{BMepeHl4ft .

Tor {axr, Trro nprr ycrrJreur{r{ rrrTeucrlBEocrtr eMr{ccl4orrnofr .luauu Ho
IrrrTeHcIrBrrocTr, rleHoTopbrx Jrlitl{uft trorJloqeEl{fi Tar(Ete BoBpacTaeT' BecbMa

r.rrrrepeceu, Boapactaune rruTercr{BuocTlr gMrrcctronl{brN lrr4ufrfr [oJr?r{Ho co-
IlpoBolr(Aarbc.fl yMer*,uerlleM lrtrl1 {oroc{epllslx JItrEtrfi rloIJIoqeHI4LE I'IB-3a Ha-
JIolr(eEr{E avr6ccurl. B Jlr{rrtrIlt rra JIITHI{ro trouroqenl{g. I{a6rrogenu.s RY Tau
a 1975 r. (cnr. ra6r. 7) yr(aabrBaror, sro oAHoBpeMeEEo c ycI{JIeHr{eM aMIaccI4Il

B Jrlrrrr{rd lio axunraoeETIIbIe rnl{prrlrbl 6onnuuncrBa (Eo IIe Bcex) JII'IrrI'Ifi tro-
1..rrorqe11r{.q Ta6me BoBpacTaror. Eror {anr uomet oBrasarb rIoflBJrelrlle Ha AI'Icne
BBe3A6r xoJIoAHbIx o6nacreft Ha roM ypoBlre {otoc{eplr, r4e- a{SeHr{l{o--n9-
rrorn,aror aroMbr, B6r{eJrerrgbre s ciofi6qe 6 ra6n. 7 (D Na, Ca I 1,5857 A,
Fe I, Mg I). O rou, qro I{a IIoBepxHocrLI SBeBAEI IIO.EBJI.EI0rC.E I4MeHHo xoJIoA-

Hbre trflTrra, roBopr{T {aHr ycuuenvtfl. Jrrtnvrfr. trorJloqelrl4g. Tlaueueru{e ITHTeH-

cr4BrrocTr{ JIT,THIII{ H., cnaSago, BITAIIMo, ltpocTo c yMeEblrreHrreM flpr(ocTl4

BBeaAr,r r4B-Ba rro.EBJrerrlr-E xoJlo[rrbrx trflTerr Ha ee IIoBepxuocTrr. B troJIr,By

aroro roBoprlr r[ troBeAeF,:vre II\rHt4fr trorJlolleErls Hfi n .I^Ir-.- {e4crBI4reJIr,Ho'
ec.rrn 6n yiu"u-rrre W (H.,) or Hoqr{ tg.IX K Eoqu 13.XII {975 r. 6u,ro
oB.aBarro C yMeIIbItreEueM Hofi14segrBa I{3[yqaeMblx-ar6MoB Bo[opoAa,. ua6nrO-

AaJIocb 6rr ynenuuelaue WX IIaEr4fr IIoIJIoqeEIIT Hp u H, lra-aa yMeIIbIrIeHI{fl

Ba1,rbrrtr.fl DMr4ccrreft. O4uaxo Ha6rrogaercfl trpoTuBotroJroxtroe: ililrJrlu trorJro-
tr{errtrfi Hp u H1 ocila6eBaror c ocJra6Jreur{eM aMucclrrr B lrra:rr\ri Ho. trllnrenclrn-
lIocrII [I:r|g{ufr. troIJIoIqeEI{.E BollopoAa y 3Be3[ ctrel(rpaJlbE:r.Ix HJIaccoB G-K
y6rrnarcr c yMerrbltregueM a{{eltrtrBgofi reMtreparypbl L1"41' TaHravr o6paaou,
na6.rrro4aertu"" oapu*u"trocru RY Tau o:r HoqI( K Eostr (cM. ta6t. 7) o6ycroB-
JreHa tro.flBJlelrrleM Ha noBepxHocTu SBe3AbI XOJIOIEbIX tr.flTeH'

B csere cKaBaIIEoIo cTaHoBI4TS.E troH.ETIIETM paSfiuque B oqeuxe crrexTpaJIb-

HOIo r(rlacca RY Tau or G0 go Kt tt2l. Bn4rlro, aro paall{que orpa,naer
paar{yrc CTerregb BatrgTEeEHocTI{ sBeBAbI. BupOuelr, CJIe[yeT trMerb B 3I{Ay BoB-

MoErEocTb rrgMerlegrrfl cTerleHr{ BaMbITocTtr rlilfrufr trorJloq,elluE lr3-3a trSMerIe-

III{fl MoqHocTE uBilyqeul{fl o6JIacTeft, oTBeTcTBetrIIEIx Ba Hailuque 3MI{C0III{ B

ctreKrpe RY Tau. Itoneuno, arr{ [Ba rutra trpo.EBlrelJiltr ar(rl4Blrocrl{ MoE{Ho

orAeJrr4rb Epyr or rpyra.
,{,auurre ra6il. 7 (cror6qu 1"0 u lL) rrosBoJrfrcr cAeJlarr, Eer(oropbre saHJrro-

qerrr4g O Ctrer(TpaJIbrIoM I(JIaCCS I4 CBSTIIMOCTI,I RY TaU s trepl{oA na6nrc4euuft.
Cpanneure axinsaleurgrrx 1aupl{E 1tv;:eit4fr. [oriloqellqfi RY Tau ll BD

- 6"6308 (cuexrpanr,Er,rfi r(Jracc K0; cpaay yr(asbrBaer IIa 60ree paErrrrfi ctrer(r-
pa;rr,nrrfir(JraccRYTau,'reMK0',[,efictsure'nbrlo'BceIrvt]IvrtttrorJroqel{Ir'E
i ao"*rp. Ry Tau Me,r,fiefi r{rrre,crlB,ocrrr, qeM B ctrer(rpe BD - 6"6308.

trfcxnroseulte cocTaBIIflIoT JIItlIb BoAopoAgbre llurlg-vlfr trorJIoqe]II4.E' aI{BIIBa-

JIeETrrbIe mr4prIrlbl KoTopblx [paHTI4qecKI{ oAI{HaI{oBbI C W\ Er]g'x JII{HI'Ift B

ctrer(rpe BD - 6"6308.
Lti't

26127.Xl

L2lt\.X\

1314.4.Xil

5800-7000
4200-5400

5800-7000
4300-5400

4300-5400

2
L

J

2

L
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RY T[rl

Puc. 9. PerucrporpauMlr crrer(rpoB RY Tau
tr BBeBAET crarrAapra a paftore uuuuft Mg b

Ha6nrolaercfi 6orbmoe paarl,Ixllle
rrHreEcrrBrrocTrr Jrr,rErrft seJreHofo Tprr-
trIlera Mg b (Mg I )ulu5l70, 5{83 A s
m6n. 7) B crrexrpe RY Tau r BD

- 6'6308. Ha puc.9 uoraaaun peru-
crporpaMMbr yrracrna crler(rpa RY Tau
u BD-6"6308 n pafioue nunuft Mg b.
Saurcr B rrporycfi alel,z,ttx. (Dororpa{u-
qecHas trJroTEocTb ctreRTporpaMM, trpu-
Be[ellrrbrx rra aroM prlcyEHe, trptrMepEo
oArrnanoBa. @anr auasrilreJrbuo MeHb-
meft raurerctrBrrocrrr ilnu'uft Mg b a
ctrefirpe RY Tau puc. 9 orfitrqno Er-
Jlrccrptrpyercfl. ?Ianecrno, rrro Jrl,rutru
Mg b mrnrorc.E xopourrM trIrAlrnaropoM
cBerllMooTtr B ToM cMbrcJle, qTo y BBeBI
nuartofi cBertrMocrrr grvl ilvlrfrfr. BEarrtr-
reJrBEo ugrelrctrBuee [15] . Coorsome-
Hr{e aRBtrBaJIeHTrrbrx mIrpI[E ltr.r,wfr.
Mg b y RY Tau ra BD - 6"6308 (anea4a
rrasroft trocJreAoBarenruocru) yr(aobr-
Baer Ha troBblmeHEylo cBeTtrMocTb
RY Tau rro cpaBrreutrro co aneagoft-
KapJrunoM. Ararorussrrft urrro4 o uo-
BbrrrreEEoft cBeruMocrtr RY Tau B cpaB-
Helrutr co aneagoft rnasuoft trocJreAo-
BaTeJIbEOCTU IrOJIyqaerc.E t43 CpaBHeEtrE

Na ssr.Eerc.E oqerrb xoportrrM uEAIrHa-
nuanoft cBertrMocTu Jrafrvfl D Na ena-

Wx(D Na). tr{arecruo, qro nuuns D
ropoM cBerr{Mocrrr. flprueu y BBeaA
qtrreJrbrro urrrelrcl{Blree [16].

,(;rn oqeuHr{ cler(TpaJrr,Hoto tuua RY Tau Moi}tno BocrloJrbsoBarbcfl
[MerorqrrMrrcfi s lLTl Br.raseEuflNrlr er(Br{BaJrerrrubrx lrrl4plrrr An.s 6onr,moro rra-
6opa aneag paBHbIx ctrenrpaJrEHI{x HJraccoB. flo upureAeHHbrM s [17] arisu-
BaJISHTHrIN{ rrrr{pr{rraM 6nr.nr.r nocrpoer{6l BaBrrclrllocTIr ar{BI,IBaJre}Irlrbrx IxlapIrE
or cler(TpaJrbuoro rlrtra, C uonoqtro arrx rpa$unoB tro AaHET,IM ta6.rr. 7

6rr,nlr cAeraHLI oqeur(ll clexrpaJrE,Horo nJracca RY Tau. flonyuuaocb, qro tro
Jrulti.n Ca I )"4226 A cuenrpa.rrr,nufi tuu RY Tau onoJro G0, no iltrrt'zrv H6 -
onoJro G5. flo ,nunlrlr HB cuenrpanr,urrft ratr otrpe[eJlferc.fl ]IeyBeperIuo
ue-aa cra6o Bblpaineulloft gasr,rcflrtocrl[, HO oupeAeJIeE]Io 6o.nee uoaguufi, uem

G5. flo easracrio{ocrl{ orlromeqlaa H5/Fe I X4144 A cueHrpa;rrur,tfi r'ltn RY
Tau oqeuunaerc-s KaH G5. IlplrueM, yqr{TErBa.E BoBNIo}KHocrr, EaruaII{.rI aMI{c-

ctrrr B Jlrrur{tr H0, Mo}ItHo AorIycTI4Tb r 6onee pannzfi crrel(TpaJllEr,rft ruu. flo
agaJrorurrHbnr rpaSnrau gnx .nuur.rfi Fe I ?u1'4325, 4383 A cuexrpanr,nr,rfi trau
oqerrrrBaeTcfl Hax G0. B qe;ront MolIiHo cquTarb, arro B frepl{oA na6lroAeuufi
cuexrparlr,Hr,rft 1un RY Tau 6rrr G0-G5. flplr.rer,r no 6onsurtrucrBy ltpllre-
pueB clexrpanrurrft ruu RY Tau 6nr,urie x G0.

6. Flermropr,l€ BI{Bo[lr

Pacclrorpeur1arr BBar{MocBflBr, trepeNrer{Eocrl{ paBrI4qHbrx EMrlccl{oHHI;rx
Jtrnsvfr. tror(aBr,rBaer qerKyro KoppeJrflI{[ro r[eiKAy Il3MeHeIrIreM I{IrreHCI{BIrocTI{
oMrrccrrorrur,rx ruuufi H u K Ca II s ctrer(rpe DI Cep.

flo xapanrepy cBeqegrr.a B JrrlEr{sx Fe II cnegyer, Br.rAr4Mo, paSruqarb
BBeBAT{ c HorIrI{IIyaJIbHbIM ctrel(rpoM (uaupuuep AS 353) II sBeaAbI, B crenrpe
rtoropbrx Haprr[y o aN{rrccr{ouEblMr{ JIr{EIrtIMr{ rrMerorcr u Soroc{epurre ilil:atrr
IIouIoqeEIIn (uauptluep, DI Cep). pto paanuulle aal(Jlloqaercx B roM' qro
y BBCBA C HoHrI{IIyaJIb}ILIM cIIeHTpoM (xax AS 353) uueetcfl lIel(oropafl Koppe-

tt4

ret (/f)
ttz,, O4
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JIEqu.ffMe)fi[y rrBMeEeEEeM uEreHcrlBuocr:,z-,r,nnurfi Fe II ll Hp. B cnyqae BBeaE

runa DI Cep.u [u.s caMofi DlCgp ao_p-peJlffqu.E Me]fiAy r{BMeEeHIreM trEreuctrB-
EocrE alruccirosubrx nnsuft Fe II ra Hp orclrcrBler.

flnr aoex BBeBI orcyrcrByer, tro-BuAtrMoMy, BaMerIra.E RoppeJlflqtrfl-Me]n-
Iy rBMeuegnev Wx He I 5876, D Na I,I Bonopo[a.

Becrua BarfiIrbIM trpeAcTaBJLffeTcfi ror {aHr, uto trpu I,ISMeEeEI'II( EETeEcItB-
EocTu EMtrccrrouuhrx nurraft BBeBAa DI Cep trepeMeqaerc.E lro saBucr[MocTa
grr ua6opa paanbrx BBeBA. Bne.rarreu[e ramoBo, qro paaubre BBeaAbr orpa-
)fiaror paBubrs cocTosrrrrfl oAsoft BBeBErI.

B o4ry ua sosefr (15/t6.VII 1975 r.) o6rapyxrena anrtrBlroctr DI Cep,
HoTopafi rrpoEBr[JIacB B Br,rAe aMrrccr{oHrrrrx cMeqelrublx I(oMIroIreHt ruslrft }tr
r K Ca II. flpuuepuo qepea oAr4H qac cMeqeunr,re fioMtrolrenrlr cABtrIryJIrIcb.
B ftpacnyro sacTb crrer(Tpa I[ cJrr{Jrucb c HecMeqeIrHhIMI{ JII{HII.EMtr H I,I K
Ca II. ,(oooaruo 6onrrroe orprrrlareJlbuoe cMeqeErre fioMtronent ronopur: o6
anruBuocrtr rzua nrr6poca.

Paccnrorpeua BoBMorfiHa.E fipuqflHa trepeMeuuoctu DI Cep or HorII{ n HotIE.
Bnrcraaanrr EeHorop6re AoBoABr B troJrbay soeMolxuofi rreptroArIqHocTu trepeNIeE-
rrocrtr DI Cep. B oronr cryqae trepeMerrrocrr DI Cep uomer 6ntr o6ycron-
Jreua trBMeEeEtreM rrJroqa4rr axruBrrbrx o6paaoranuft na 4ucne BBeBAbr BcJreA-
cTBtre Bpaqeurr.E BBeBArr. Berlr.r[Ha rrepr[oAa orleulrBaerc.E rrprlMeplro B [Ee
EeAeJItr. flo crenrpy [orJroqeur,rfl crrenrpaJlrnrrft Hracc DI Cep oqeurlBaercfi
6nr.rannn r G0, rro EetrpepbrBuoMy ctrenrpy (uoxaaaremro qBera B - n
crrerrpaJrbrurfi xracc DI Cep oqeHrrBaerc.E HaIt G8-K2.

Crenrparruaff trepeMeHnocrr RY Tau or HoqI4 H Eoqra o6ycronnena, Btr-
[uMo, IroflBJIeIrtreM Ha troBepxrocTr{ BBeBAr,r xoJroAubrx trfreu. Cnenrparrurrfi
HJracc RY Tau tro crrerrpy trorJrorqeuufi oqeuuBaercrr KaH G0-G5, rro tro
6orruruucrBy r(prrrepuets ctrexrparrurrft HJracc 6nuxte n G0.

,{nx 6onee qernoro rrp eAcraBrr eHr4.E p aBruqtr.E ctrel(rp o B p accMarptrBaeMlrx
BBeBA cocTaBJreua ra6;r. 8. B ueft [prrBeAeubr arBr(BaJreuTrrhre rflrrptrHbr, yc-
pe[rreurbre Ba Becb treprro4 na6nroAenuft An.s rara6oree trHreucrrBubrx aNrtrc-
clrouubrx ra a6cop6quorrHbrx ,r'n:aufr.. flpouepxu B HeHoroprrx rpa{ax oaudqaror
oTcyTcTB[e JI]rHntr. Byxna e oBuarraeT, qTo JIr{Hnfi BIIAITa B aMtrccrrr4, no cra6a
AJIa oupe[eJlerrrrrr er(Br4BaJreuruofi ruupunbr; a - lrlrntrfl. B trorlroqeHnl,r,. I4g-
repecHo, tro wx BoAopoArrbrx trunmfr. Ho n Hp B ctreKrpax AS 353 u DI Cep
coBeprueurro oAr4nar(oBbr, a lruTeHcr4BrrocTrr ltttguir. MeTaJTJIoB paarrlsarorcrr
IIOqTr4 rra tropflAon.

Ta6;rlrqa 8

0ntunareurnbre uruprruLr (n A) uau6ouee rrrrreucrrBHr,rx tnur,rrt

Ho
Ifs
H1
Ho
HCaII
KCaII

DNa

150e
20e
5e

2,4e
8,7e

16,5e
2,2e

9)o
1,0e
1,3e
8,0e
7,lte

13,0e
4,2e

t,4 a
1,ta

150e
2le

:
e

1,2e
1,Ba

26e
1,3a
7,7 a
,:^

1,3a

IIe I 5876
He I 6678
I{e I 7065
Fc 11 4924
Fc II 5018
Fe II 5{69+X{g I
Mg I15183

1,0

0,6e
1,0e
t,9e
0,4e

Vcpeguenue Ba Becb nepnpg nadtrogeuitt.

Anrop 6.rraro4apen P. E. Iepru6epry Ba rrocrorrHrroe Bur.rNralrue x pa6ore
I{ MlroroqrrcJreHEr,re coBeTr,r B xole ee BbrtroJrrreur.ra, H. tr{. Illaxoscxoft sa
npeAocraBJreHlrrre Aar{Hr,re no Sorouerpuu DI Cep n uour 15/16.VII tg75 r,
u fI. fI. ,(o6poupantrrry Ba p.fi[ rlennbrx aalre.ranuft.

Mafr 1980 r.
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;/Elt 523.812

ITCCJIEIOBAHI4E XUMUTTECHOTO COCTABA ATMOCOEP
I(PACHbIX II{IAHTOB lAncl u uaCas

U CBEPXIII|AHTA e Peg

O. I{. fler"ruIr.reuHo

Nlero4ou npr.rBbrx pocra 6trn BbrrroJruen KorllqecrBenunfi arlarua cnextporpartlr (4nc-

trepcr4fi 6 A/ulr) BBeBA T And, u2 Cas r,r e Peg. Ta6:r. 1 cogepmr.rr arBrlBaJrerrrrrlre rrI{pI'IHhI

lruszr:r. B peay;rr,rare arraJrr,raa 6sur.r onpegeJreubr rrapalrerpbr arrroc$ep (ta6r. 2) Ir orrro-

cgTeJrblroe cogep)fianr.re aJreMerrroB (ra6ir. 3). B Hasecrse ctangaprnoll BBeBAsI r.IcrroJrr,soBa-

Jlacrr BBeBAa x Oph. Harl4cr.ro, uro 1 And [ueer r,re6rrrox 6apur LI [pyrrrx rs]r{eJl6lx aJre}IeE-

ros s 3-4 paaa rro cpaBrreur{ro c x Oph. o'l Cas uMeer uoprta.rrurrfi xr.rlrusecxzft cocraB E

Ee flBJrrrercg 6aplrenoi.i snea4oft. He6o;rr,urort ua6nron rxEte,rblx aJreuerrroB o6napyffier r ar-
uocr[epe BBeBArI e Peg (puc. 3).

THE INVESTIGATION OF CI'ItrMICAL COMPOSITION OF ATMOSPHERES
OF RED GIANTS 1 AND AND t2 CAS AND OF SUPERGIANT e PEG, bv O. N. Dev-

ntchenko.- The quantitative analysis of 6 A/mm-spectrogram of y And, o2 Cas and e Peg

tvas mafle. Table t contains the equivalent rvidths of lines. The parameters of atmospheres

(table 2) and relative abundances (table 3) rvere determined. The star x Oph was used as

a standarcl one. It rvas found that 1 And has excess of barium and othcr heavy elements

by factor 3-4 in comparison rvith x Oph. r-r2 Cas has a normal chemical composition and

doesnot belongto the barium stars. Small excessof heavy elements was found in the at-
mosphere of e Peg (Fig. 3).

B crar.rc r,rccJre4yiorcfl rr,rrarrrbr troBAHr{x cner(TpaJIblrr,rx ftJIaccoB 1 Ancl
u u2 Cas n cBepxrrrrarrr e Peg, BatroAoapeuHEle B trpI{IraAJre}ItHocTIr x 6apuenrru
BBeB[ar[. 3eeaga u2 Cas rIccJIeAoBaJIacE, Bu;1bflMcoM [t]. On oqenuJl MeroAoM

y31ororrocgoft cre11rpotforo,rtetplrlr coAep]ItaHI'Ie 6apl'Ifl1 [Ba/Fe] : +0,7'
brrn".n" [2] taxrxe uccnenora.n 1 And lr o6napy[tuJI B aroft sBeBAe 6o;rrlnoft
EeAocraror( )fierle3a tFe/Hl : -0,75 r He6orbmoft gefrrqur 6apwn [Ba/H] :
: 

-0,20. Ecnu me paccMorperb coAepE{arrue 6apu.E orlrocl(TeJrr,}ro }HeJreBa,

ro tro eto AaIIHLIM uo.nyuuu tBa/Fel : +0,55, r. e. IIMeerc.E Ile6oJlbltrofi u3-
6r,rrox 6apun orrroctrTeJrblro )fieJreBa. Eonee [eraJlbubrx IlIccJIeAoBarrvfr. ervtx
BBSBA rre upoBognJlocb, troaToMy B [auHofi pa6oTe trocTaBJIeEa IIeJTI] I(ccJreAo-

t sA..;;-" Aaur,seftilreM rratr 6y,qelt uctroJrbBoBarB o6oauaseufle

lBa/Fel : [ge (Ba) - lg e (Fe)],o"o.r, - [18 e (Ba) - lg e- (Fe)1",r,,o."'.
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BaTr, MeToAoM I(pIIBLIX pocTa tro cnefiTpaM BblcoHoft AIICtrepcI{II XI4MI'IqeCHI4fr

cocraB srrrx o6ber(roB r{ crpoeHl4e r{x arMoc{ep.
Crepxruraur e Peg fiByqarc.fl MEorr{MI4 aBropaMld. Eoncax [3] oupeAerlan

rlapaMeTpbr aruoc{eprr r{ coAepffiaHr/le lrilT]i/.fl. s seft. or c'Il4taer, rrro iluru.E B

arMoc{epe e Peg cronrxo }r{e, cl(oJlbr(o u n Colnqe. Bappeu [4] o6uapyxur
s aroft sBoBAe lreroloM yaxorloJlocnoft cnenrpo$oronrerpuu ua6rrtoH 6apun
i[Ba/Fe] : 1,0-F0,5. Baxoc [5] , ucnonsByrr RptrBEre pocra, paccslrrail xlr-
MlrsecH[fi cocTaB Hecr(oJILHrrx BBeBA-rI{raHToB tr cBepxruraHToB Ir oTMeTITJI

:BaMerrroe ycr{Jrerrr4e DJIeMeEroB, o6paaonanmlrxc.s B peayJrbrare S-upoqecca,
rB cBepxrr4rar{rax. Cpegfi o6rerror, I,rccJreAoBaIrEbIx arr{M aBropoM, 6rr,ira n
,e Peg. Ban IIapagaftc [6] rar(Ere MeroAoM r(pr.rBbrx pocra oqeurrJr coAep]r{anr{e
,6apnn s aroft BBeBAe [Ba/H] : +0,2L. B [7] u [8J anropn uccrleloBaJllr co-
.Aep)fiaHr{e 6apmn uo nefitpanr,IrbrM JIr.IHrr.nM I4 noryqlaJlu coilHeqnoe cogep}Ha-
IHI,IE STOIO EJIEMEHTA.

JIau6epr u Touxun [9] or{eulr.rru orr{oureHr4e r{BoronoB yrJrepoAa n aruoc{epe
le Peg r.r HamJrr.r CLzICLB :5,1+0,5. tr{a aroro peByJlbrara aBropbr cAeJraJrr,r
iBErBo[, uro arlroc{epa BBeBAbr 6orara aaoroM u o6e4ueua yurepoAoM r{ nrlcJro-
poloM. A aror {aHr couracyerc.E c rr.ruoreaoft o roM, qro BBeB[a HaxoArrrc.rr B
.cTaArrrl rruTelrcrrBrroro trepeMerrrr.rBalrr{.rr. Vsrlrrrsag aro, Mo]r{Eo o}nrr[arb B ee
arlroc{epe troBbrmeuHoe coAep}fiarrr{e r.E?fieJrblx gJreMelrror. JIyx s [10] ran]r{e
rrccJreAoBaJr xuMra.recnuft cocraB e Peg r ne o6napyrxlur yBertrqe:avn odvnun
aJreMerrroB, rrpor{BBoAr,rMbrx B aBeBAax S-npoqeccou. tr{rr.r uafi4euo o6qee yclr-
.Jrer{r{e Bcex MeraJrJroB B e Peg upuuepuo B 2 paaa orrrocr{reJrbno Co.ruqa.
flporunopeurrBr,re peayJlbrarbr, troilyqerHbre pasubrMr{ aBTopaMr{, nprrBeirr4 I(
meo6xo4u,r.rocTrr lrccJreAoBarb Ery BBeBAy.

Ha6urogeuux

CnemtporpaMMbr Bcex rpex BBeBA 6rrnra uoryqerrbr rra ciler(rporpa$e Hyge
Texrecxotra l(prrrucnoft acrpo{uanuecxofi o6cepnaropr{rl c [r{aMerpoM 3epnaJra
2,6 n ua trJlacrrrur(ax 103 aF c Ar{ctrepcfieft 6 A/uu. O6pa6orna trpoBo[rrJracr
o6rrsur,rr{ o6paaolr. Cuenrporpalr,r.tr 6rr,ru r{BMeperbr ua ur.mpo{oroMerpe
M(D-4, perrrcrpr,rpyrcn{eM r{etrocpeAcrBeHHo B rrHreHcr{Bnocr.Ex c yBerrlareur{eM
n 50 paa AJr.E BBeBAbr y And u s 100 paa AJrfl r,r2 Cas ra e Peg. Oromgecrnneurae
ctrexrpaJlblrrrx tusraft [poBoArrJrocb c rroMoqr,ro ra6lraq Myp t11] r ra6nurl
coJluequoro ctrer(rpa Myp u Ap. [12]. 3areu no cuexrporpaMMaM or6upatucr,
gar.r6oree rrr4cTlre, c rrpaBr,rJ]bIr6IM r(ouTypoM Jrnurrr{, AJr.[ Hrax r4BMep-EJrI,IcE,
r{errrpaJrr,rlbre r,ry6raur,r r[ trJrotr{aArr, Crporanca rpa$ux BaBr{cr.rMocu.r rorapu{-
Ma trJroqaAu or r.lry6lrHBl Jlr4rlrrr4. tr{alrepun r.ny6uurr Bcex ocTaJlLur,rx rlrutr{ft,
lo rpa$ury otrpeAer.srra .lorapu{utr utoqagefi. V.rr4u,rsa.E Arrcrrepcurc
otreHTporpaMNr, rro r{BBecTrrbrM rorapu{ualr uorqa4efi Bblsr.rcr.EJrr4 DRBT4BaJIeET-
Hbre rlr{pr4urr trauraft. B ra6l. 1 Aan cnucox lunufi tro aJreMeHrau. B uepnoft
KoJroHr(e AJrrdrra BoJrrlbr, Bo nropoft - HaBBaI{r4e DJIeMeHTa, n rperr,efi -troreurlr4aJr noa6yrxgeun.s Hr4)r{Hero ypoBr{r, n uerreprofi - mecrofi Aaurrr Dr(-
BrrBaJIeHTHbre rtrI4pr.rHbr ttuttttit B ctrer(rpax r.rccJreAoBarrrrbrx BBeBA.

Mero4 rrceJre4oBanr,r.s

Anarus xr{Mr4qecr(oro cocraBa aruoc{ep BBeBA trpoBo[rrJ]c.E Mero[oM Hpu-
Ebrx pocra. flpe4oaplrreJrbEo otrpeAeJrflJracb reMfieparypa noa6y)fiAerrr4.fi rro
clreftTpaJrbEoMy KJIaCCy I{ CBeTr4MOCTr.r 3Be3AEr. 3areu rro Kpr{BbrM pocra, trocr-
poeEHErM uo 6onrruoMy rr[cry lvrttuft (Fe I, Cr I, V I, Ti I, Ni I), oupe4e-
,Jr.EJracb rrotrpaBHa n reMrreparype noa6yrx4euraa A@, lr ryp6y.reurHafl cno-
pocrb. B ganruefimr4x pacqerax rrcro;rbBoBaJracb cpe4rrfi.E Berrlqrlrra ryp6y-
.rrenruofi cHopocru. flo npunrrlr pocra, trocrpoeHHbrM AJr.fi oArroro r{ roro Ere
oJreMeEra B AByx craAr{.rrx uollrr3arlrrr{ (Fe I u Fe II, Ti I r Ti II, Sc I ra Sc II),
BhrqtrcJr.srocb ErreHrpoHHoe ganleriue rpr4 troMoqlr sopuyffir caxa. I4ouusarlrroH-
rra.E reMlreparypa otrpeAeJr.fiJracb v.B cooTrromeur{fi T, : 0,92Tr. }toa6Su-
qr{enr HerrpepbrBrroro trorJroqenll.8 BB_trr ua [13] . Clr.nrr ocqr{JrJrflropoB BB.firr,r
r[B rex H{e r4croquur(oB, qro u n pa6ore [14] . Cynrrurr ro cocroflrrr{flM AJrE

,1.17



Ta6;rnqa 1

6707 ,7 tt
5682,65
5688,22
5889,95
5895,92
6154,23
6160,57
'o7 71,09
(i318,71
6319.24
6696,03
6698,67
5645,62
5665,56
5ii84,49
5690,43
5772,15
5793,08
5948,55
6125,03
6131,86
61.42,49
6145,02
6155,14
6237,33
6243,82
6244,48
5857,46
5867.57
6102,73
6,122,23
6161,29
6162,18
6166,44
6169,04
6169,56
6439,08
6455,60
6471,67
6493,79
6499,65
6508,8s
6572,75
5671,83
5717 ,3t
6210,67
6239,36
6276,32
6305,67
6413,32
5640.97
5657,88
5667,15
5669,04
5684,20
6245,62
6279,74
6300,68
6309,88
6320,84
6604,60
5644,[o
56118,58
5662,16
5675,43
5679,93
5689,48

3:renrenr

LiI
NaI

MgI

AII

SiI

Sc II

0,00
2,10
2,10
0,00
0,00
2,10
2,10
4,34
5,1,1
s.11
3.14
3,1lt
4.93
4.92
4,95
4,53
5,08
4,93
5,08
5,61
5,61
5,62
5,61
5,62
5,61
5,61
5,61
2,93
2,93
1,BB
1,89
o<o

r,90

2,52

2,52
0,00
L,45
4.,44
0,00
0,00
0,02
0,02
0,02
1,50
L,5L
1,50
1,50
1,51
1,51
1,50
L,5L
1,50
1,50
1,36
,11

2,49

2,30
2,47
2,30

0,70
1,60
1,48
2,54
2,36
1,32
1,45
1,52
1,16
1,02
t,23
1,00
1,12
1,18
1,44
1,23
1,09
1,,21
1,23
1,05
1,07
0,92
1,03
1,30
L,'.1,7

{,10
0,87
1,62
1,{B
r,64
1,83
1,45
1,88
1,50
1,60
1,60
1,60
1,28
1,50
1,56
1,46
1,01
1,60
1,44
0,94
r,48
1,33
0,98
1,54
1,05
1.,40
1,49
1,33
1,37
t,40
1,36
1,08
0,83
L,04
0,83
1,23
1,35
[,04
r,47
1,,48
1,3L
1,40

tit,
1,37
1,22
1,27
1,28
0,64
0,86
0.96
0,80
1,37
1,05
0,85
0,85
1,48
I,t5
1,55
1,50
1,30
1,69
1,25
1,39
1,4G
1,54
1,18
1,3/t
1,/r?,
1,28
0,67
1,25
1,0ti
0,91
0,88
0,63
0,63
0,63
o!u

ria
r,34
1,22
t,29
1,03
0,88
L,07,!,
:

1,33
0,99
1,03

IIoreHufiaiI
noa6ynrgetua, oB

WtEll'to'
12Cas I eees

1,00
1.7 4
t,70

1,5r
1,56
{,60
1.,29
1.21
1.48,
1,32
1,26
1.34
1,50
1,28
4,.40
1,15
1,40
1,25

0,75
0,87
1,32
1,25
1,22.
1,13
1,69
1,30
1,81
1,8(i
1,5!)
1,84,
1,58
,i.,64

1,70
1.,77
1,46
t,$7
7,(t7
1,57
1,28
l,7it
1,60
0,99
1,56
1,39
/ .lD

1,65
1,29

1,54
1,46
1,55
7,57
1,48
1,48
1,25
1,32
1,25
1,48
1,46
1,32
1,57
4.,48
1,22
1,34

0,64
1,51
1,52
2,10
2,05
0,99
1,14
1,27
1,07
0,86
1,08
0,96

I,, A

"r,And

CaI

TiI

1tB



5720,45
5739,48

,5739,99
,5766,33
.5774,04
5812,84
5813,97
5823,69
5866,46

.5880,27
5899,30
5903,33
5906,51
5918,55

.5922,12
5937,81
5940,66
5941,,76
5944,68
5953,17
5965,83
5978,55

, 5988,56
.5999,05
.5999,70
r,6064,63

6085,26
6091,18
6098,66
8121,07
,8126,22
'6258,L4.
,6258,71.

6261,L4.
6303,77
6312,24
8325,4,7
6336,11
6419,09
6497,68
6508,15
6554,21t

,6556,08
6599,11

,6666,54

6743,1.3
,6491.58
6559,58
6607,00
6680,26
5670,86
5698,53
5703,59
5727,06
5727,66
5731,22
5737,07
5743,43
5776,7tt
58r7,08
6039,74
6058,17
6081,45
6087,50
6090,22
6111,65

'la6ruq a t (rpoAorrrr(euuo)

- I rloreHtruaJrlJJIeMeHr lsor6y}I{Aelifis,aB

Ti II

VI

2,29
2,25
2,24
3,29
3,30
3,32
'l',07

1,Q7
1,05
1,05
L,07
4,,46

'l'r07
1,05
4.,07
0,05
1,05
0,00
1,89
1,88
1,87
1,89
2,L7
2,24
1.,05
1,05,r7
3,06
,,,88

1,07
L,44
a,,46
[,43
L,M
7,46
0,02
L,44
2,L7
4,,44
1,43
,1,,44

1,46
0,90
7,46
0,90
2,06
2,05
2,06
3,08
1,08
1,06
1,05
t,0B
1,05
1,06
1,06
1,08
1,08
1,89
1,06
1,04
1,05
1,05
t,0B
1,04

0,86
1,05
0,94
1,01
1,05
0,82
0,86
1,22
1,65
L,2g
1,58
[,20
0,Bt
1,,41.
L,5t
1,,29
1,27
7,52
1,13
1,43
L,47
1,,45
r,t2
0,89
1,08
1,33
1,63
1.,22
1,05
1,09
4.,47
i.,63
L,72
L,71.
1,33
1,16
1,18
1,22
0,94
1,05
1,09
1,35
1,37
1,33
0,84)
4.,41.

'1.,21,
0,95
0,80
0,44
7,51.
1,58
7,48
1,48
1,36
1,50
L,44
1,55
0,94
0,98
1.,44.
7,22
1,45
0,55
7,47
,1,,42

1,03
1,03
0,95
0,95
1,01
0,98
1,08
L,21.
L,44
L,2t
1,r40
1,35
{,00
L,07
L,L9
\,02
0,94
1,24
0,51
L,3L
4,,74
1,08
0,86
0,80
0,86
L,07
l,2L
,1,21

0,83
0,7 4
1.,3L

1,33
1,35
1,34
L,L0
0,85
0,85
0,47
0,84

oBt
4.,t7
0,98
0,s2
0,76
,L,29

L,L6
1,15
0,67
0,50
1,33

t,gz
L,32
1.,L0
1,18
7,23
1,22
0,88
1,05
0,84

0,81
0,90
l,3L
1,06

L,L5
1,22
1,18
1,09
t,2L
0,88
1',22
1,26
4,,7 L

1,5L
1,69
L,32
1.,1.0.

1,56
1,65
L,4B
r,45
1,60
1,33
1,60
1,58
1,52
\15
1.,17
L,24
1,,48
1,,62
1,4[
L,L2
1,33
1,67
t,72
1,84
1,,76
4,,45
1,,46
r,46
L,4L
,1,19

L,2B
1.,28
1,53
1,54
\,51+
1,09
1,66
1,43
1,35
1,19
0,91t
1,63
1,,73
!,61t
1,Bt
1,51
1,65
1.,57
1,61
1,41
1,06
1.50
1,43
t,57
0,94
1,64
1,60

tt9

Wtte# 'to'



T a6auqa 1 (npogonmeuze)

Ilorerrr{rra.1
.ooa6y;ngcuu;r,

aB

Wt
to -ll .to:

6119,53
6135,37
6150,15
6199,19
6273,87
6216,36
6224,50
()233,20

6240,16
6251,82
6256,88
6266,33
6268,87
6274,66
6285,16
6292,82
6326,82
631r9,1r8
6357,29
6452,32
6466,99
6502r,18
6531,2r3
6543,51
6565,90
6605,92
68r2,36
5664,01
5712,78
5783,07
5785,7 4
5787,02
5787,93
5788,39
5790,99
5843,23
5844,61,
5884,44
6330,10
6362,87
6501,20
6537,94
6630,03
666{,08
6669,31
6195,18
6013,50
6016,65
602r,80
6440,93
5649,99
5650,69
5651,48
5652,33
5653,87
5655,{ B
5661,35
5662.52
5679,03
5680,25
569{,50
5701,55
5705,47
5717,8tt
5731.,77
5741,85

Cr .tI
MnI

FeI

1,06
1,05
0,30
0,29
0,30
0,28
0,29
0,28
0,27
0,29
0,28
0,28
0,30
0,27
0,28
0,2s
7,87
1,85
1,85
1,19
1,05
I,18
1.,22
7,t9
1,18
1,19
1,04
o,z1D

3,01
tct
cc9

3,01
9ao

3,01

3,01
3,01
3,01
0,94
0,91t
0,98
1,00
1,03
4,[g
4,L7
4,76
3,07
3,07
3,07
oll t
5,10
5,08
4,1,7
4,26
4,35
5,06
4,28
4,18
4,65
4,1.9
4,30
2,56
4,34
4,28
4,26
4,26

1,59
7,37
1,55
1,73
1,39
1,61
l'1n0
7,47
1,43
1,60
L,43
l,3l
t,46
1,38
r,37
1,53
t,l0
1,04
0,74
7,L7
1,01
l,L7
1,20
0,90
0,92
1,15
0,91
7,37
1,46
7,L7
,1,64

l,[I
1,23
1,01
7,57
0,81
1",04
0,76
1,43
'1,45
11,03

1.,04
1,30
0,80
0,71
0,92
T,6L

1,58
0,51
1,10
0,95

0,78
1,72
7,44
1,10
r,57
1,50

1,39
1,63
1,27
1,40
7,07
1,05

,1,rlg

0,89
,tr20

l,l3
0,86
1,30
0,90
0,96
0,79
0,91
0,68
0,88
0,88
0,79
L,07
1",10
0,69
0,58

0,45
0,68
0,94
0,83
0,66
l,L3
0,76
0,36

1,01
'l'rl0
L,L6
0,7L
,1.r70

0,98
,1.,41

1,04

0,87
,L,L9
,L,1g

0,62
0,56
0,79
0,54
0,54
0,89
1,36

l,+s,:,

-
t,79

t?e
1,59
,1.r45

1,39
1,,41
1,03

1,66
t,54
1,64
1,7 |
1,64
r.73
1,60
1,57
1,59
r,67
1,57
1,53
1,60
1,62
1,63
1,65
t,l4
1,09
0,93
1,47
1,30
1,35,
7,48.
r,27'
1.,22
t,42
i,08
1,35
r,31t
1.34
1,66,
t,11t
1,48
1,23
1,6t
0,78
0,9r)
0,89
1,63
1,61
1,28
1,35
7,46
1,03
0,89

1,63
1,64
1,64
0,96
1.,32
1,16
r,20
7,29
1,30
1,43
1,33
1,69
1,33
L,22
L,1'2
1,66
1,36
[,53
1,41
1.,32

],, ts SreMeHT

y And 1)2 Cas I Peg

CrI



Ta ba uqa t (npo4orxeuue)

5752,04
5753,L3
5760,36
5763,00
5775,09
5778,46
5793,52
5806,73
5809,22
5811,92
5814,81
5816,38
5827,88
5833,94

.5849,69
5852,22
5853,16
5855,09
5856,09
5858,78
5862,36
5883,81
5905,68
5909,98
5916,25
5927,80
5929,68
5934,66
5952,73
5956,70
5976,78
5983,69
5987,07
5997,78
6003,02
6020,18
6024,07
6027,06
6056,01
6065,49
6078,50

,6079,02
. 6093,65

6094,38
6096,67

,6102,18

6151,62
6157,73
6165,36
6t73,34
6180,21
6188,00
6200,32
6213,44
6219,29
6220,79
6226,74
6229,23
6232,65
6240,65
6246,33
6252,56
6254,25
6265,,1.4
6270,23
627t,28

IforeHrluar
roa6yxrgeHnn,

9B

4,55
4,26
3,64
4,2'l'
4,22
2,59
4,22
4,6']..
3,88
4,14
4,28
4,5i
3,28
2,6'l'
3,69
4,55
'1'r48
4,6'l'
4,29
4,22
4,55
3,96
4,65
3,21.
2,45
4,65
4,55
3,93
3,98
0,86
3,94
4,55
4,79
4,6L
3,88
4,61
4,55
4,07
4,73
2,61.
4,79
4,65
4,81,
4,65
3.98

' 4,83
2,L8
4,07
4,'1.4,,,
2'173
3,94
2,67,,,
2,20
3,88
3,88
2,84
3,65,,,
3,60
2,40
2,28
2,18
2,86
3,33

.|, And

1.,34

1,42
1.,21.
r,57
4.,29
1.,34

l,2l
7,2L
1,38
0,86
1,09
L,31t
1,06
1.,4.0

0,85
1.,45
1,35
1.,04
1,20
1,06
1,42
t,40
L,0/t
1,,26
1,42
1,03
l,L5
7,47
1,42
1,,67
1,37
1,31
1,35
L,37
1,45
L,54
1.,43
r,38
1,33
1,65
1,28
L,22
1,08
0,76
r,04
1,,40
1,53
r,45
4,,25
1.,62
7,49
1,36
7,52
1,61.
1,73
7,4'7
1.,15
1,30
L,62
1.,48
1,56
1,73
1,65
1.,71
1.,44

t,t4

Wt
tc #.t0,

1,05
!',51
l,0t
1,38
1,27
0,95
1,03
1,30
'1'116

0,98
1,08
1,32
1,30
0,94
0,97
L,24
0,97
l,L5
,1,r28

'l'r07
,1,,32

1,36
!.,22
L,43
'l',40
'l'rLg
,1,r24

'l'r43
1,32
1,36
,1,r23
,1 

,29
,1,r29
/i'rL}

l,L9
,1,r49

1,46
L,Lg
'l''26
1,52
'l'r28
l,l2
0,97
0,90
1.,17
1,37
1,36
1,39
1,18
4,,37
1,30
'l'r20
1,33 -
1,47
L16
0,99
0,99
0,96
1,34
'I,,r24

L,46.
7,52
1,42
L,46
7,29
0,92

e Peg

1S0
1,53
L,32
L,64
1,,44
L,46
1,30
L,27
1,47
L,l3
1,18
t,54
1,19
1,31
0,93
t,4g
1",40
1,,02
1,31
1,05
1.,49
1,50
1,30
1",48
L,62
t,26
7,26
1,60
L,4g
1",76
t,49
f 

'1t61.,44
1.,42
1,56
1,58
7,67
1,46
1,36
1,80
r,43
1,25
1,18
0,85
1,27
1.,51.

1,63
1.,57
7,37
1.,72
1,,64
7,4tt
1,68
1,74
1,81
1,34
1,30
1",54.

7,62
1,62
t,67
1,80
'1"r74
1.,77
1,56
1,33

r2t

FeI



T a6 ,rrlaq a t (npogo.unreulre)

y And

6280,62
6290,97
6297,80
6301,50
6302,50
6311,50
6315,81
6318,02
6322,69
6335,34
6344,75
6355,04
6358,69
6380,75
6393,61
6409,03
64tt,66
6419,96
642r,36
6430,85
6475,63
6481,88
6494,95
6495,74
6496,47
6498,95
6518,37
6533,94
6546,25
6569,22
6574,25
6575,04
6581,22
6591,32
6592,92
6593,88
6608,04
6609,11
6627,56
6703,57
6750,16
6786,88
6820,37
6828,60
6837,01
6839,83
684r,34
6842,69
6843,66
6857,25
6858,{6
5991,38
6084,r0
6238,39
6247,56
6369,46
6416,52
6432,68
6456,39
6516,08
5637,71
5647,24
5915,56
6093.1 5
61r7,00
6189,00

FeI

Fe II

CoI

0,86
4,1 J,,,
3,65
3,69
2,83
4,07
2'1t5
2,59
2,20
2,43
2,84
0,86
4,19
2,43
3,69
3,65
4,73
2,28
2,L8
2,56
2,28
2,40
4,83
4,79
0,96
2,83
4,56
2,76
4,73
0,99
2,59
1'1n8
1r,59
,14

2,43
2,28
2,56
4,55
2,76
I /,'

4,1.9
4,64
4.64
4,55
2,56
4,6r
4,6lt
4,55
4,07
4,61.
3,15
3,20
3,89
3,89
2,89
3,89
2,Bg
3,90
2,89
4,r5
2,28
2,14
1,74
1,78
L,7I

7,75
1,27
1,62
1,45
1,,43
r,27
t,l2
7,62
L,44
t,61.
:1,53
1,56
1,71
1,33
1,65
1,,45
1,47
1,28
1,69
'1,14

t,46
1,55
1,68
1,01
t,25
1,39
t,3B
0,85
1,56
1,40
1,43
1,53
1,38
0,76
1,52
1,53
1,30
r,49
0,88
1,33
!,52
0,96
1,23
t,t 6
0,98
1,35
1,35
1,09
1,31
0,69
1,19
1,02
0,61
0,91
0,91
0,60
0,73
0,78
0,99
1,19
0,87
0,91
1,18
t,2g
1,09
1,38

r- --ll.to,

t2 Cas

1,40
7,12
1,34
1,40.
1,28
1,09r
1,05'
1,4t
1.,44.

1,,46
1,24
1,24
1,44
1,13
1,51
L,3l
1.,32
L,25
1,56
L,5t
1,2[
1,27
t,6t
1,09
1,1.4
1,31
L,27
1,05,
1,39
1,16
1,26
1,33
1,09
0'1t6
r,45
1,29
1,02
7,29
0,85
1,26
1,34
0,91
0,88
1,09
0,64
0,91
7,!7
0,83
1,19
0,65
0,74
1,01
0,75
0,79
0,82
0,79
1,02
0,99
1,4.6,!,

rJs
0,90
0,93
0,99

e Peg

1,85
1,44
7,79
1,69
1,58
1,,52
L,37
l',77
1,68'
,1.,79.

1.,67
1,67',
t,84,
L,4A
1,83
L,62
r,63
1,51
1,79"
L,87.
1,61
1,66;
1,85,
1,,26,

1,7 t,
1,56
1,35
7,70
L,54
1,70
L,67;
1,6{
L,L7'
1,,76
7,7 4,
l,4g)
i,65,
t,t9'
1,56
1,70
1,32
L,23
7,37
1,08,
1,45.
1,4t
1,,27
1,38,
r,22
1,31
1,08
0,97
1,28.
1!*
1,16
1,2L
1,29
,,:t
1,29
4.,28
1,42
1,36
1,52

I tlorcwrtlta.r
D,rentcnr I nr':6r*="ntt,'.

laB



Ta 6ruqa t (upo4o.rmeure)

6347,96
,,6395,15

"6429,90
r6490,37
,6595,88
6632,47
t6770$7
68{4,96

.5638,75
5641,89

.5682,21.

5748,36
.5754,66
.5760,84
5796,09
5805,22

.5847,00
5892,88

r 6007,31
(6053,69
i6096,29
tBl.08,l2
r6111,08
r6128,98
16130,14

6175,37
6176,82
6177,25

,6183,87
,6786,72
,6204,61
6223,99
6230,10

,6259,59
,6314,67
6322,17
6327,60
6370,36
'6378,26
,6482,81.

6532,88
,6586,32
6598,61

,6635,4.4

6643,63
6767,78
6772,32
6850,44
5782,1.4
6222,61.
'6435,05
,6687,51
,5728,88
6755,43
5664,52
5680,91
5735,71

.5879,79
5885,63
,6127,48

6134,57
6t40,46
6143,18
6313,03
6445,72
8470,23

N.i I

CUI
YI

YII
ZrI

4,39
3,81
2,1.4
2,04
3,71"
2,28
t,88
1,96
3,90
4,,1,0

4,10
t,68
1,93
4,1.0
1,95
4,77
1,68
1,99
1,68
4,23
4,26
1,68
4,09
1,68
4,26
4,0s
4,09
1,83
4,t7
4,4'0
4,09
4,10
4,10
4,09
1,93
4,4.5
1,68
3,5tt
4,15
1,93
1,93
1,95
4,23
4,10
1,68
1,83
3,66
3,68
1,,64
0,00
0,07
0,00
1,84
7,73
0,63
0,54
0,00
0,15
0,07
0,r 5
0,00
0.52
0,07
1,58
1,00
1,58

0,52
0,53
0,73
0,82
0,52
1,01
1",43
1,36
0,51
t,12
7,47
7,46
1,74
1,31
1,09
0,86
1,33
L,74
1,22
0,97
7,[2
r,49
1,05
1,38
0,96
t,L9
1,39
1,30
1,09
1,05
0,92
t,tl
1,r4,
1,04
1,47
0,87
1,40
1,16
1,02
1,35
1,18
1,33
0,65
0,80
1,56
1,56
,1.,16

0,7lt
t,57
0,75
1,07
0,57
0,50
0,64
0,78
1,20
l,2l
t,18

yez
1,t9
0,84
1,25
0,83
0,51
0,51

0,73
0,72
0,72
0,69
0,51
0,95
1',4''l'
,1,

'1",21'
1,38
L,61.
t,73
'l'rLo
0,98
1,38
1,65
7,07

tl+
1',46
l,L3
1,33
0,99
1,03
4,,25
0,83

rpo
0,64
0,93
0,96
0,68
1,36
0,79
t,:o

t,zs
L,23
1,38
0,95
0,85
1,45
L,37
1,,43
0,68
1.,44
0,54
0,78
0,30
1,03
0,53

0,99
0,85
,1.,77

oBo
0,64

0,54
0,58
0,05
0,46

l,zl
1.,67

'1',72

1,,25
1,21
1,10
1,50
1,69
1,43
0,97
1,26
1,69
r,25
1,55
1,10
7,32
{,44
7,46
L,L7
4.,27
7,L2
l,l3
1.,24
1,78
1,68
,1,12

1,60
t,20
1,20
1,56
1,,45
1,55

1,17
1,74
1,72
t,4s
0,80
1,73
1,05
1,39
t,2t
1,06
1,02
l,Lg
1,1.1
4,,3L
1,39
1,06
7,45
1,45
O,BB
1,49
1,24
0,68
0,84

o{t
1,L4
1,35
0,97
L,38
1,66
,,:,
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,,, A 9.uevenr

Ba II

La II

Ce II

Nd II
Eu II

1' r\ Dtl e Peg

5853,69
6t41,73
6496,91
5808,31
6262.25
6320,43
6390,49
677 r+,33

5768,90
5975,82
6043,40
5740,87
5842,38
6049,50
6437,70
6645,r3

0,60
0,70
0,60
0,00
0,40
o,L7
0,32
0,13

1,33
1,2[
1,tG
1,28
1,27
I a,

1;38

1,60
1,73
1,69
0,81
1,20
r,10
0,s7
1,06
0,98

0,56
0,82
0,56
a34
0,07
0,65

1,36
1,,46
1,46
l,0l
oft

0,42
0,95

0,62
0,74
0,97

0,78
0,85

1,72
1,88
1,83
7,13
1,45
1,39
,1,,29

1,,42
1,25
0,70
0,79
0,93
0,94
0,66
0,96
L,l9

6ourmuscrBa aJreMegros lra [15] , I,r

snurfiilficb lro troJItrEOMaM, BB.trTbrM

fia3aE6r rra ptrC. I..

Peaynr,rarr,I r'IccJreAoBaHI'Ifl Ir odcyrfiAeHlle

B ra6u.2 upe4craaJreubr rrapaN,rerpbr arr,rocsep r,rccJre[oBa]rn[,rx 3Be3[.
B xonouxax 5-9 gaurr AJr.rr cpaBrleH[fl rrapaNrerpr,r r Peg, nonyueHHbre [py--
rr{Nrr{ aBTopaMI[.

B xa.recrse BBeBAbr cpaBHeHr{E 6r,rra sar{ra BBeBAa z Oph, IrccJreAoBal{Irafl

sll1l,r{ comparr{eHHan BarrrrcE, iFe/IIl oaHallner (tg Nr[ - lg 1fI.) - (lg 1/ff o" 
-

- Ig 7/fionn). Cpuu"et I{e ilapaN{erpoB ar*Ioc{epr,I ,B.BIILI e Feg, roryse,Hblx
paBHrIMII aBTOpaMLI, UOHaBI,IBaeT llaCliO;FiAeIII'Ie B BeJII'I-tuUe ryp6ynenrnOfi
CKOpOCTI{, ecTb IIeOoOTBeTcTBL{e I,1 B olIeIIHe coAep?Iiallll.fl ilie.rIe3a. Peaylr,tatrr,
rrccJreAoBaHu.E xuMusecxo1o cocraBa aruoc{ep 3Be3A rrpeAcraB.iIcHbI s ra61. 3.

Paccltorpr,rr,r xuMnseC1[fr CoCTaB xa;rigorl 38e3AbI. V-r'rett. rIrO N'leTOA,

trpr4N{er{eHgrrfi n gannoft pa6ore, rroaBoJrfleT ot(eHI4Tb coAep}IiaHI,IC e.rIeAIeHTa

c rorrHocrr,ro go -10,3 e .uoraplrsrte.
1 AnCl. ,(anntte ta6;r. 3 UOI(a3LIBaIOT, aITO ilOTITU BCe A.[e\leIIrbI IIIIeIOT

ra6oe 1fle coAep)liagtr{e, qro r{ B 3Be3Ae x oph, Hpo}re Y II , Z,- l. Ba II, La II,.
Ce II, Nd II u Eu II, r(oropr,re BaNrerHo ycrrJreHbl, r. e. ycrrJlerlbl sJIeN'IeItrEI,.

roJrbxo [n.s Ce II, Nd II lr Eu II oulr srr'
B [16]. O6re4unenl{ble KprIBr,re pocra rlo-'

IIapaMe'rphr
aruoc$epsr

Sp
Ooo"

@n o'
7g P"
Ut

lg v.

lFe/Hl
lBa/Fel
?rd,, K

^y And

KO III
1.30i0,02
4.22t0,02

--1,22r1C,06
1,90i0.10

-26,00i0, t0
--0.14*0,30

+0.35
1t730

I(2 Ib
1,37,t0,02
1,26j0,03

-1,28+0,10
3,60,t0'10

-26,02+0,10
r-0,19+0.30

+0,68
449A

1,61

1,50

-2,2; -L,6; -2,0

L,32

-2,55
7,6

Ta6r;r.\a2

I(O III
1,30+0,02
1,22J.0,02

-0,60+0,08
3,12i0,10

-25,39*0,08
0,0*0.30
+0,59

4730

tz4

Ilorerrquan
PoBOyHAeHrrfl.

OB

u2 Cas s Peg

e Peg

t3l t5l



Ta6rlrqa 3

f SrreM l?Andt-l
L H .lxoph

LiI
NaI
MgI
AII
SiI
CaI
ScI
Sc II
TiI
Ti II
VI
CrI
Cr II
MnI
FeI
Fe II
CoI
NiI
CuI
YI
YII
ZrI
Ba II
La II
Ce II
Pr II
Nd II
Eu II

-0,34:
-0,16
-0,28
-0,18
+4,14

-4,27
+0,01
+0,22
+0,01

-0,03
+0,16
*09,

-0,28
-0,08
-0,01
-0,05
+0.11

-0,21
-0,17
+0,48
+0,34
+0,59
+0,75
+0,51

+0,57
+0,31

-0"22:
-0,42
-0,38
-0,04
-0,13
-0,09
-0,52
-0,,24
-0,{7
-0,{9
-0,5{
-0,59

-0,r1
-4,2.!,
-0,05
-0,12
+0,07

-0,03_0,30

-'0,13
-0,31
+0,2t.

-4,27
-o!,
+0,11
+0,09

-0,09:
+0,28
+4,12
+0,52
+0,25
+0,16
+4,14
+0,27
+0,51
+0,36
+0,37
+4,4.4

+0,07
+0,15
+0,36
+0,45
+0,33
+0,07
+0,39
+0,62,
+0,73
+0,87
*0,7lt
+0,18

+0,,65
+0,50

*o,az
+0,22

+0.13

-0,10
-0,23

0,00
+ 0.10
-F0, l0
.-0,07
+0,02
+0,04

-0,04
+0,01
-.0,18
+0,03
- 0,02
+0,22

-0,06
+0,04

-0,25
+0,21
+0,37
+0,26
+0,13
+0,10
+0,10

*o,as
+0,22
+0,91
+0,23
+0,31
+0,52
+0,71
+0,37
+0,4/-t
+0,16
+0,20
+0,23

-0,42
+0,20
+0,03
+0,09
+0,16
+0,53
+0,23
+0,11
+0,06

-0,01
+0,72

-0,{6
+a.74,
*oj,

o6paBoBauubre B peayJlbrare S-trpoqecca. Vsefir.rqeuue coAeprxaurr.rr r.E?r(eJrbrx
EJIeMeI{TOB B arofi BBeB[e rreBeJrrrHo, rrx [ptrMepHo B 3-4 paea 6onr,me, IIeM B
aBesAe cpaBEer{r1.tr. flo-uraguuouy, cr And Ey}r(Ho orHecrr/r n 6aplrenrru area-
[aM, trMeroqr4M rro Bappeny rfffi BaO.

u2Cas. Cogepmanrae 6orrmlrucrBa DJreMerrroB oruocr/rreJrbuo BoAopoAa
Etr)fie, qeM B BBeBAe CpaBHerItr.E, trpr,rMepHo ua 0,2 n toraprasue. Morxno or-
Merrrrb. aailrerEbrft ge{raqllr Mg, Sc, V u Cr E oqeHb ue6onrmoft I{B6brroK 6a-
plrfl. flo sceft Bepo.Errocrrr, ora BtseBAa omra6orruo orueceua x 6apnerrru
BBesAaM.

s Peg. Ona ucclegoBaJracB HecxoJrbnrrMtr aBropaMtr, rro otrpeAeJrerttre co-
Aeplr(autrfl MEorux EJreMeHroB cAeJrauo roJrbno B AByx pa6orax (cu. ra6n. 3).
Cpauuenre Earurx ar{BtrBaJreurubrx mrrpuu o AaHrrBrMr{ Bau Ilapagaftca [dB]

IIOfiaBbrBaeT xopoIIIee coBtra[eHr,re
(cu. puo. 2). Irns.6orruroro qrcra
Irrrnrfr. pacxorfiAeHrre He 6onee 50/0.

Anarraa ra6r. 3 rroBBoJr.EeT cAe-
Jrarb BbrBoA, qTo arMoc{epa anee4rr,
BaMeTIIO O6Oraqeua T.E?r{eJIbrMIlt OJIe-
MeEraMr{. Vcuneur,r Y I; Y II, Zr I,
Ba II, La II, Nd II u Eu II. Mox-
EO OTMeTr4Tb rroBbrrtreHHoe co[ep]fi a_
EIle aJrroMl4rrtrfl, TI4TaHa U fiO6arbTa.

Ha pzc. 3 uoxaaau rpa{nx aa-
Btrc.EMocrn [anerur/Fe]i Bisn or troreu-
rlr4aJra aoa6yrx4enra Ert)r(Eero
ypoBEfi,

34ecr KpecrrdnaMrt o6oguaqeno
oTHOCI{TeJIbHOe COAepffi aHr{e gJIeMerl_
ra, xoropr,rft na6nroqaercfl tro crrenT-

,t

0,00
+0,2L

4225

+0.4
00

4 t3tJ

2,6

+0,17
0,00
4375

125,

I greM ltPeg
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paJrbHbrM Jrr{Hr4flM roft craAu[ r,roHr,r-
3ar{r4rr{, B r{afiofi Or{ B OCHOBHOT,T COAep-
'ir\lIT9fr B arL{oc6epe, TorrHr{ I4ctrOJrr,3y- \
IOTC.E TOrAa, HorAa Ha6IroAaroTctl Jr\7_ )
HIrr{ HefirpaJrbHbrx aroMoB, a B arlro- 

Sl"*c$epe aroMrr DJIeMeHra Haxo4flrc.tr B _
OCHOBIIOM B I{OI{I{SOBAHHO}[ COCTO EIHLILI.
Orcyrcraue rrBHoro paaABoeur{fl roqex
I.r HpecTr{noB Ha pr{c. 3 oauauaer, uro
Her cyqecTBeHnbrx ourr.r6ox B onpe[e-
JreHr{r{ BJIeKrpoHHoro AaBJreHr,rfl. lIo
rpa$lrxy Br.r,quo, qro yolrflenbr DJrer,reH-
TbI B OCHOBHOM C N,IaJIbIM trOTelrur,ra_
non noa6yntleHr{r. 3ro r,roxrer 6r,rrs
He ro Jr bno uplr 4 eitcrer.rreJr r,Hor,r n a 6r,r r_
He aTI,Ix DJreMeHToB, Ho r.r trprr nu6ope

\\N\

saBbrmerlHoro BEaqeIIr,r.E reMtrepaTypbr
so aovxA;"". u* "*v 6,nr,r 

"s." 
iil ix'ri;#lx",fJ,frir'H#H?Ttf; 

."fi::
pacqeTrl 

-coAepx(aErrff oJreMerrroB trprr fieu-erunx n Hpuruj, u Biir Uapagafrc^;M
@, :1,45, r. e. trprr reMtreparype IiSl
aaBeAoMo 6olee uu3Hoft, qeu orra uo- ToqfiaMr o6oBua.reHlr rr.ruun ca r, cr r r Fe r,
.)fieT 6nrTb g;ra AaIIEOTO CtreKTpaJIb- r(pecrllr(aMr'r - ttttrfluu Y I, Y II. zr.I, F,aII)
Iroro KJracca. Drn BeJrr(gr/t,br oTMeqeEbI La rr, Nd Ir, Eu rr
Ha prrcyur(e BEaqKaMu, o6ue4enubrMr4
RpyffiHaMr[. ]Is6rltort rff]ileJrbrx aJreMerrroB coxparr.Eercfl Aa]r(e npu ranoft una-
nofr reuueparype noa6yxgeurar.

Ecnu xe paccquraTb co4epixarue Tg?r(eJrbrx aileMerrroB, uo.noxtuB @, :: Or, to ne6rrrox Tfl)r(eJlbrx MeTaJIJIoB eqe yBeruquBaerc.E. firax, oroi*"o
oAeJIaTb BbrBoA' IIro troBEIItreEIIoe ceAeprfiaEue DJreMeIrToB, DoBEvHaIoIqIIx B
peayJrbrare S-upoqecca, r e Peg pea,lrruo.

cpanuenue Aarr,brx s Hono'Hai 4-B m6',. B oc;roxtrserc.s reM, qro
coAep)fiaHr{e a,rleMelrTos s erofi pa6ore oqerrrrrBaJrocb oTEocIlrTeJrBEo BBeBAET

1 oph, t_APYrue aBropbr olrpeAeJrtrJrr,r coAeplr(aHrre sJreMeHToB orEocrlreJrbEo
cotnqa' Ho ecrra trprr,.Erb, qro xrMrrqecrrdcoc.as arruocsepux oph 6ruaor
It coJIEeqIIoMyr To MO?I(HO TIpOBeCTI{ CpaBHeEr,Ie Harrrrrx Aalrlrbrx c AarrHbrMtr Apy-
rrlrx aBropoo. B pa6ote [10] orrvreuaJlocb yctrJreur.re rrarpr{r, aJrroMrrrrufi, rzra[rar
JIaETaHa, IrpaaeoArlMa I{ HeMEoro EeoAI/tMa, qro u iloATBep}fiAaercfl n 4auuoft
pa6ore. Ho s [10] orMeqeno eqe ycr,rJreutre cRaHAr4.s, MeAtr r se6otrmoe oo-
ra6nenz_e__uapraur{a, a aro B AaEHoM r,rccJreAoBagrau ue o6napyx(er{o. Bas lla-
pagaftc [6] norysufi ua6rrron Earpr.fl, JraEraua tr MeAu; crarguft, Mapraueq.
II BCE T.E,fieJIBIe.aJIeMeIITEI, RpoMe JIaHTaEa, trMeIoT coJlHeqHoe coAepE(aEtre.
_- Cpanqerrr{-e ar(BrlrBaJrerrruLrx mupuu tturiufr. Y I, Y Il, Zr I, Ba II, La II,
Na II u Eu II, troryqegrrrx s s.ofi pa6ore, c AaHEbrMr,r'Bau Ilapagafica t6i

Yl Lrll
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(cu. prac. 2) roxaarraaer orreub xopomee coBtraAerrrre? a ecJru yqecrb, rrro tr
trapaMerphr aruoc{eprr oqeHb 6nlranlr, ro ilpr{q[Ha ytroM.EEyToro Bbrrrre pac-
xolHAerIIIfl rIeECEa.

Pesynrrarr,r AarrHoro rrccJreAoBaHr{fl troArBepxuaror o6qee BaHJrroqeEEe,
cAeJraur{oe s [5] , o6 ua6r,r:rxe aJreMeHroB, o6paayrcrqr.rxcr rryreNr S-upoqecca,
B CBepxr[rarrrax, Ho KoruqecTBer{rrbre oqeEr(r{ He coBtraAaroT, Tar( r(aH troJly-
qenurrft agecr raa6r,rrox T.ExteJrr,rx aJreMer{ToB BaMerHo lteurmuft, ueu n [5] .

B aax.rrro.reur{e trpr{Homy 6orr,uyro 6naro4apuocrb EayquoMy pynoBoAu-
rerro qreuy-noppectroHAeHry AH CCCP A. A. Boapqyny Ba qeurrbre KoE-
cyJrbrar{r{rd r4 troMoqr n pa6ore, f. H. Illapauosofi aa 6onr,mym trolroqb B
oSoplr.nenr.u{ cTarbrr.
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Ilt cc Jr EA OBAH I,IE E brcTpoll CrI E HTPA JrbHOlI Il EpE MEHHO CTII
Ap-38E3[ 53 Carn, 41 Tau n p CrB IIO JII,IHILflIU K Ca II u H6=

B. M. liiyrururror, C. II. Ilrra.rrtnAa

C racnorr,aosaur,rerr ([oroare(rpLlqecnoro ci{aEepa-rrarunrorparfa 2,6-u perfnexropa
I{AO zccne4ouaurrl ornocnreJrr}Hhre [oror{rr I;lI.s rleurpe rurnulr I( Ca II - B crlenrpaJlr,-
.noir roroce Llr: 3,2 A gaa rpex Ap-aneag 53 Cam, 4t Tau r.r B CrB B reseuue flecnoJlbr(rlx
roueii. firn 4t Tau r4a]lrep;lJrrzcr, rafiEre rroroxrr B Jruurrlr FIu. Bperuerr6e paaperrenue (rau-

repB&Jrbr uelnAy rroMeurar{r{ BrrBoAa Aarrur'rx ua uep([orenry lr qra{poneuats) panuo 69s,7

gils 53 Cam rr 20s,5 Anrr ocraJrrrrrbrx BBeBA. flo.rsoe npelrr na6rro4euuir cocranuro 18h,9

.gra53Cam, 15h,74r441 Tau'n27h,5grrBCrB.,(uaoqenxuatlroc{epuo-arraparypnrlx

.a$fiexron ua6rro4a;rucr, rar{}r(eEopMaJrbrrbre BBe3Abr ct, CI\'Ii (/rruu, : th,4) r'r a Lyr (2h,9).

FIa ocnorasralr na6nrogarelrrEoro lrarepr{aJra rror{aaarra fieperueuEocrr rloronoB c {aaoli
nepr4oAa oceBoro Bpaqeurr.a, Koropaa B crysae 53 Cam r.r B CrB Eocrrr rrJraBublr:r xapaHtep
u xopoIIIo fioppeirr{pyeT c Earrpfl}r{eHrlocrbro cpeAEero rroBepxEocTHoro IraIEuTHoro IIoJIf
11". ,(ra BBe3Ar,r 53 Cam arraJror[qHaE BaBr{cr,n{ocrr, Br{BI,rBaJreErEofi urupr,Iurt JII,IEI,II I(
,Ca II ot <faarr nepuoga BparqeEr{s 6r,rna noryuena panee (Daparruanofi [18]. ]Iutepecuo rot
qro aEaR I{oppeJrrrqr{I{ lrex{Ay rrorono}r s l(-rr,rsr.rr.r ra Ea[pfi]I{euEocr6ro cpeAuero rroBepx-

Eocrlroro rrarrrr4Tr.roro rroJrfi AnE 53 Cam lr B CrB paauurii. B cryuae 4t Tau, nan u g.na a{-
{eHrunuoro rrarurrruoro loilt He, rro-BrrAr,rNroNry, uer nrannoii BaBl{crrr{ocrl{ rroroRoB B Jrr{-

ur,rnx I( Ca II u Hu or {aan repr.Ioga Bpax{eur,Ifi.

Ananna gucnepcr'rr,ll r.rBrrepeEl+,rx B Teqeulle Eoqrr orEocr,rreJlr,Ebrx rroror(oB B rI,IrI,Ifix rto-
rtaBaJr rraJrrrqr.re AorroJrHureJrr,Eoro rro cpaBlreur.rro c arlroctfeprro-afiflaparypEBrurr arp{exraltr
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I4 a'boe*TaMu crarl{crr{I{I{ (porouoa flcrorrrrr{fia Ar.rctrepcr.rrr, Horopuii ruoxer 6srrr or'eceuBa cser pealrnoti [epeMe'Eocrrr rloro*oB. He rrari4eao xanor,i-.nir6o BaBrrcr.rrrocrrr 6rrcrpoft

f ffi:xt ;t*repevelllrocrl'r'roror(oB 
or rlaaH repr{oAa BparqeEr{n gnx. 41.Tau n p crB.

rlccaesonauu;il:xlff x"'";l:;rTrffi H:Jif.lTHlx",f ;iHiffi J,:x""',:",,;"J:iljprraJry c ucrroJrBBOBaEr
rror(a,aJro, qro rrurrrb ;'J#:il*"rx'txff.J1HT ;,1.ff# ;;1.^r,,J^i#11HH,n"ilitroror(a B Jrr'Errr{ K ca II E.car cr{rrycora4anr,u-l,rit xapar(rep a .ruirrgo, pr : 2gm,7 t!, 1^,4 r4 r(parsBrM eMy reprroAoM pz:Zpir: 57m,5 t f il,a r-urlrrirrrouor, bw6/s co_orBercrBeEEO. ,{rr uerrtpex ocraJrb''rx 

'uar4 
,po*arqec^fl BCerAa rrpr{cyrcrByer fleprroA

f"; 
,*;Iffopuii repoaruo Eocrrr amroc{epuo_annaparypunui *opunr.p, Ilo rpr4rrr{Ea ero

THE sruDy oF RAprD 
'ARIATT.NS 

oF Ap-srARS 58 cAM, 41 TAU ANDP CRB .YER K Ca II AND Hd-LINus, lv rr. lr. Kuuihinouand ,S. I. ptachinda.- Usingthe photoelectric scanner-magiretograph or z.o-* reflector at tho crimean Astrophysicalobservatorv, the relarive fluiu, zr7r"-to;;;, rhe center ot ricu iirire of the specrrarrange Al, : 8.2 A wore considerrd'in"a matter of severar nights i"" th;.. Ap_stars: 58 cam,41 Tau and $ crB' For 41 Tau the fluxes io u^-rin. wero also estimated. The time resolu-tion (the brakes when the information *". ,.".ora.a on punch-tape and digitally produ_ced)' equals to 69s'7 for 53 cam and 20s.5 ror trr. ottre.. rta.". it u i".r"u time of observa-tions was i8h.9 for 58 cam, lsilliig, n;;;and 27h.5 for p crB. The normal srars* cMi (?oo. : gh.a) and o Lyr i2h.9; *.* utro observed to u.ii*ut. the atmospheric-instrumental effects.
Basing on the observational data, the variation in fluxes rvith the phase of axial rota-tion has been established, which appeared to be regular in the case of 53 dam and B crB andnicely agreed with the strength mean surface magnetic fierd of ,F1". For 58 cam the ana_logous dependence of the equivalent width of I( ca II-line on the phase of rotation periodwas obtained earlier in_[18]. rt isnoteworthy, that thel sign of correlation between theflux in K-line and the streugth mean surface magnetic]field for 58 cam and B crB is diffe-rent' In case of 4l ra.o as well as of tho effective magnetic riura rr"ltture is no obviousregular llux dependence in K ca II and H^-rines ", irr. p-rrr., ot"lotutioo period.The analysis of dispersion of relative fi,ixes in the lines 1*.urr..a during one nightof observations), showed the avairabirity of additionar, if ".;p;;;;ith the atmosphe_ric-instrumental effects and the photon-counting effects, source of dispersion, whichmight be accounted for the real variatioo oi ttr*ur. N" ;.;;;;;ci- of rapid (during anight) variation of fruxes on the phase of rotational period for 4t rau and p crB has beenfound' In case of 53 cam we lack the observational data to make any definite conclusion.The study of the nature, of rapid/ variatio.ns using periodograms and superimposedepoch analysis126,27l over the whole'observaJional daiala, sho]wn that only for 58 camthe oscillations ofrelative.flux during 

" "igtt in K carrinewas sinusoidal_type withthe period Pl :28m.7t 1m.4 and pr: ZFr:57m.5t t*.4andtheamplitudes 5 and6/6, respectively. For four other starJ the period p : 2m has been present practicallyalways, hence being suspected to have an atmospheric-instrumentaliehaviour, but itsorigin is not yet clear.

B uocne^nr4e ro^Er aaMeTHo yBerr.rqurocb noJl,rqecrao pa6or tro uor{cr(y6rrorpoft trepeMerrEocr, ,roy*uoru Ap-3suBA, He cs.saaH'ofr c treprroAoMBpaqe'rr'. B peay.nrrare arrrx pa6or y ,rr*oropurx BB.BA 6rura o6uapy)ileHatrepeMe,rrocrr 6.rrecna c xapaHrepouru npeorurruot lr - tbi, cne^rpaJrbHa.sIrepeMeulrocrb c xaDanrepIr,rM npeo.reuert LT.-^1h. Tan, Ballep 
" M;;pil;;[1] uamrn repr.roA 'p ,=5i;; Xplrr.ri", 2t Com. Anu.rnryga ueueserufr6recHa cocraBr{Jra Lm,= 0^,0t " ,"g"ilofi._o6tacru ctre*rpa. flo4o6urrfi xretreproA p : 30m, S y 2l Com_6u.r 

"uta"" Ilepcu f2, 3T. 
-1ffi;rrr{ryAa 

Lm co_craBrrJra 0-,015 n Sunrrpe Z.
____HuAanrro^Ityprq^u Pl:"gp. [4J uamnu nepr{oA p : llm,l4{. -F 0n,003 susryqeH,ru Ao-anea4rr HD 101065. Ha6rno4elrr4rr npoBoAr(Jrr{cb a {ursrpax!, B, V " a)rr aMtrJrrrryAa r{BMerreHnfi 6.recna ";;;;;;-;-onoro O*,OZ sctrerrTpaJrbnrrx o6racrsx U n B.

f(parxonpeMelrHbre r{BMerrerrr{fi 6necxa n {lrr^r,rpax B u v c xapar(TeprrbrMBpeMeHeM LT - lOm u aunrrmy4orii [7n _ b;,02, ;;;"qr;, Beponruo, up_
5 Uao. I{phlMcroii o6cepBaroprlr, r. LXV
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peryJr.Eprrbrft xapaxrep, nafiAeun Paromelr [5] r IIepcu [3] nnrl Ap-aneagn
HD 224801. O4uaxo cJleAyer orMerl{rb, qro Lra [oBoJI],Ho 6olsmoro KoJIuqe-
crBa r{ccJreAoBaBltrI{xca Ap-anea4 6ucrpaa trepeMeHHocrb 6;recxa uafigena
Jrr{rnb y r{eMrrorr{x. Haupuuep, flepcu [3] uccregosar 15 3BeBA, I4 roJIbKo y
gnyx (21 Com u HD 224801) taHaa lrepeMeEl{ocr}, rloArBepffiAeHa. Stor {axt
Molr{er 6r,rrr cnegcTBr{eM tn6o pegHocTrr .trBJlerrlrr, tlu6o lranofi aMTTJIIITyArI

uepeMel{HocTr{.
Br,rcrpaa clexTpaJIr,Hafi trepeMeHHocTL Ap-aneag B oclloBlroM oTMeqaJIacb

AJr.E BoAopoAHr,rx rrr{Er{fr- tt nu:r.vtw K Ca IL Tax, Byg [6] uamet I{BMe}rer{I{.rI

Irtrqililn Hp ua 720/o ea BpeMfl LT_:4- y anea4nt e UMa. tr{aueueulre 6anrue-
poBcr(rrx 

'lu:uvrfr. 
rL lryrrr\tu K Ca II Ha BpeMeHH5fi ruxane or Hecr(oJIbItI{x MrrHyr

Ao o4Horo qaca orMeqaJrocb AJLE BBeBAII 73 Dra [6-8], a rar(me AJLa sBeBA

IlD 224801. [9], HD 51419 [10], HD 21"5441 lll-l2l u 53 Cam [13]'
B ro me BpeMfl BbrcofiorotlHbre I{BMepeHlla npo{unefi rogopogublx Ir KaJrr,-

rlrdeBbrx tmrurt, BbltroJrueHHrre Bperepou U4l u Bllnb.El{coM r{ Ap. [15] c uo-
Moqbro {oroa.rexrpr{qecr(oro cnar{epa AJIfl BBes[ e UMa lr 73 Dra ra g Dra,
4 Cyg u HD 22L568 coorBercrBer{Ho, tror(aBaJlrr orcyrcrBl{e nanoft-.nz6o
trepeMeHuocrr{ B trpeAerax rorruocru uauepeurafi.-Taxuu 

o6pasort, Borrpoc o 6rrcrpofi crrenrpaJrbHofi uepeueunocru Ap-
BBSBA ocraeTc.E Ao uexoropofi cTeueHI4 oTI(prITEIM. B arofi cBrtBvr ualru 6r,rlra
rrpeArrpr{rrflra rlorr,rrr(a I4Byqldrb 6trcrpyro. cler(rpaJIr,rrylo trepeMeHHocrE, p.fl[a
Ap-anea4, Koropr,Ie yrr(e uByqalucb ApyrI,IMr{ aBropaMr{. Er,r.lru nu6paur,r
53 Cam u 4t Tau, [rlfl Koropbrx flo.nocyxuHa LI [p. [13J o6uapyxtlrnr.r 6ncrpyro
rrepeMerlgocTb c xapaxTepur,rM BpeMer{eM LT - 7^, w xopouo rrsBecrllafl
Ap-sneaqa p CrB, 6rrcrpaa uepeMeHuocrr xoropofi eq,e He r'IccJIeAoBaJracb.

ll. Annaparypa u MeroArrlta na6nrogeur,rfi

Ha6rrc4enrafl rrpoBoAI4JII{cb rra cr(anepe-Maruurorpa{e 2,6-lt pe{ueI{ropa
KAO [16, 1,71. B orrr,IsLle or r{ccJreAoBauuft, BbltroJlrreuurrx Bperepolt [14]
u Bralr,.sncoM r4 [p. [15], uauu uayqaJrl,Ict, rre Horlrypbr Jrtruufr., a oruoclrreJrb-
Hbre troronn lxl I" or qeurpaJIbHr,rx sacrefi upo$uleft B troJloce Al, ='3,2 A.
3gecr, 11 - ra3Mep.selfi,rft troror( B HaHaJre cueKTpa, .f" - uo^ror B HaHaJIe cpaB-
rregrr.s, co6lrpaeruirfi co cnenrpaJrbHolo yqaorra Al, : 42 Asliluslr uccJreAye-
uofi ruuulr. flpu oroM crlenrpaJIbHoe paapellreur.re, otrpeAeJrfleMoe nxognofi
trtr,eJrbro cuenrpo"pa{a, cocran,rnr,o 0,74 A. flono6ua.E MeroAl4r(a rIoBBoJIr{Jra

pealrrrsoBaTb IrpI{eMJIeMyIO cTaTI4crllqecKylo ToqHocrb oAHofo I{3MepeHufl
oHoro -t|o/o Ailr. aneag p CrB u 41 Ta:u n -13% nns 53 Cam npn BpeMeurl
IragotrJregtrfl cr{ruaJra 76,4v 65t,6 cooraercrBeHHo. C yuerolr SarpaT BpeMeHr4

rra BbrBoA nusopnaqlrlr ua qu{poueqarl u uepSoneuTy napaJIJIeJILHo BpeMeIr-

u6e paapeureiue coctanulo 20',5 AJIfl .sprlrx BBeBA I'I 69t,7 gna 53 Cam.
B upoqecce na6nro4eulrfi genanacr. MaKcrrMaJIbHo BoBMolI{Ha.E rretrpepblBrra.E
Batrrrcb rroroxa or ;l.tttr4u c yKaBaHI{bIM BI;I[re npeueunrJtu paBperxeulreu. Hax
IIpaBI{JIo' OHa cOCTaBJIflJIa HeCftoJII'HO CoTeI{ uauepenufi.- 3[ecr raH]ne Ba]riEo orMerltrb, qro BxoAHbIe trr,eJlr{ Sororvrerpa (Sotoyruno-
murern) r(aHaJra cpaBueHrr.E Bo Bcex cJryqa.Ex BbICraBJr.EJIrrcb oAI4Har(oBbIM

o6paaou orrrocrlrelbuo nxo4uofi q,elu {ororuerpa I(aIIaJIa cnel(rpa. ,[,ra aroro
BxoAr{a.fi rqenr, {orouerpa KaIIaJIa ctrenrpa c yqeroM coorBercrByloq,IIx trotrpa-
Bofi Ba ryqeBr,re cHopocTIr BBeBAbr ra Selrrra ycTaI{aBJrIrBaJIacb Ira I{eHTp rraJry-
.raeMoft Jrvr:rlvrtur. B ronecuor{ rrrore aro rloBBoJrI{Jro 14SyrIaTb r{e roJlbrto orrro-
cr4TeJlbgbre cBeToBLre troTor{I{ IllIo naytpr[ oAuoro p.sAa, Ho r{ cpaBgtrBaTb
rroToRr{ B JrrrHr{.flx, [oryceEHbre B paBEbre Hoqr{.

,(nx oqeurtt Blud.trrr;z,tr BoBMolnHbrx Lrr{cTpyMeHTaJrbrrbrx aS{exron rloMI{Mo

rpex Ap-BBSBA B re )He I{oqI{ ua6nro4alacb sBeBAa a CMi B HaqecrBe recroBoft
BBeBAbt, r{ oAr{a}fiAr,r B reseHue 2h,89 6rua BaIII{ca}Ia Bera. Oguar(o Halrr BbI-

6Op reCronr,rx BBSBA oKaBaJIc.rI He oseub yAaqHbIM II3-3a I{x 6onlUOfi .EpHSCTII.

[eno s roM, qro Ail.fl croJlb.spnl{x sBeBA IJIaBHyIo poJlb n S.nyxryaql{flxII3MS-
p.EeMbrx rroroxoB I4rpalor ue e{{exru crarllcr}Irl4 {otonon, a a{{enrg rrt-
ArrpoBagrrfl r{ arMoo{epuoro Apo}fiauua raao6pa}r{eullr sBeBAbI Ha BxoAHoft
rq,eJrrr cuer(Tporpa{a [17]. Halo Cr(aaarb, uro nogo6ua.E KaprI{Ha, BeposrHo,
r.rMeer Mecro uplr nm6nrx Soroalextpl4qecfir{x Ha6rro[euusx 174, 751.
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2. Ha6trogeHr.rfl r{ o6paiorxa peayJrbraroB

corr_acuo npr{Be[eH'b]M Bbrme pe,yJrr,TaraM Apyrux aBropoB rro rrccJreAo-
BaHuro 6ucrpoft cne*rpaJrbuoft nepeuenHocrr' rar-6or"-rt e44exr oo"oi'v-
XIIBAIOT BOIOPOAHI,IE JII4EI{I,I rA rrUrrrArr K CA II. B qACTUOCTI{, Y SBCSAbI
53 camnau6oneenepeuenuoft .rrBJr.Eerc.fl qttrlrrfi. K ca lI. e* *e .rrunr.rs 6rua
or,.r6paua HaMr{ AJr.E r{ccJreAoBaHrrfl Bcex rpex Ap-snea4. Hpovre Toro, B cJlyqae41 Tau rarur{e perrrcrprrpoBaJrac}, uurencras,ocrr, Jrr,Hr{r{ H0. t ;-CMi ;;
BoBMolr{HocTI'r perl4cTpl{poBaJrcfl rroTon or o6erax tm:aufr. [ocJreAoBaTeJrBHo B
TeqeHr4e IIosI{. ltn a Lyr 6una npaHrrrqecfirr r43MepeHa r.rHreHCI{BHocTb He-
npepbrBHoro crrexrpa n o6nacrlr 1"42b4 A.

B ra6r. I npureqenr,r o6u1ue cBeAeurr.fl AJr.s Ha)r{Aoft ua ucc,ne4oBaBrtrr.rxcff
SBEBA: HASBA]II4e, BI{syaJlbHa,E BeJII{qI4Ha, ctreHTpaJII,HnTft xIacc, TI{II treHy.
JIflPHOCTIII, trPEAEJIbI I{BMEHEHI{fl ASSENUTNTTOIO MATHI,ITIIOIO IIOJI,tr il trEPI{OA
BpaqeHr.rf .

Sneaga

53 Cam
41 Tau

B CrB
a CI\{i
a..Lyr

6,01
5,19
3,66
0,4s
0,14

| .,,u,,, Tu., neHyfl.spHocrr4 
I

rre, Ic IIeproA

A2p
Aop
Fop
F5
AO

Sr, Cr, Eu
si,4012,4077
Sr, Cr, Eu, 4Qgg

-5390+3750
-530+700
-960+1020

<100
<100

8d,0278
7,227424

18,4856

oc,osHr,re AaHHbre. na6rroAeuufi nprane4enr,r n ra6n. 2. 34ecr ,,epBa.E r(o-
JIOIIHA _ NOPA4XOAT,-rfi IIOMEP UBMEPEHI4,S, AAJIEE I{AYT HA3BA}II{E SBEBAhI?
IOJII4AHCI{A.II AATA, {ASA rP trEPI4OAA BPAqEII]4,E, I4CCJIEAYEMA,E CIIEHTPAJIbIIA.Eo6racrr,, npelrern6e paapenrenr" Ar, *rrrqecrBo ,,etrpepbrBlrnrx usnrepeurafrrlorofia n, o6qee BpeMrr ua6nro4enua 7, cpeguee ,rurarrr. r{BMepeEHoro
troror{a flE, 

"oorrercrByroqa.rr 
cpeA}r.Efl HBaAparr4qecxa.s orulr6xa d-, nafigen-

Ha.s IIo nuyrpenuefi cxoAr4Moorr,r, ra H{e cpeAHflrr HBaAparr,{qecxax ouu6xa E^
trocJre yAaJrerrr4fl Tpe_nra (cu' ulrxre), cpe[H,E.E omu6na d*, nHuucJreHEa.rr Ha
ocHOBe CTarr4crr{nrl Qoronor, r{, HaHoHer{, xoe{{raqzen, Hoppe,rflqrrr{ Me}r{Ayrroror(aMr4 B r{aHaJre cueHTpa rr xaHaJre cpaBrreHr4rr. r Qx,-r") (crvr, unme)".flocxonr,Hy ua6;rro4enr.r.E rrpoBoArr Jrttcb rr trpr1r Becr,Ma rrocpeAcrBenuoft upo-BpaqrrocrE re6a, a raxlr{e r.rB-3a Hecra6lrnrnrrx uao6parxeririi sn"a4u, ooro*qepes BxoAHyro qeJrb crreHrporpasa 6rrn, HaH trpaBr{Jro, repeMerrHur* lroo"gago 10 pa' r{ 6onee). floerolry trprrBeAeHHr,re s ra6[. 2 a,aseuu.E ffi"re *.ABJI.EIOTC.E CPEAHEBSBEItrEIIIrIMI4, TAE B KAvECTBE BECA 6PArrUCr, SUT'i"U''iIlol.

Ha pu-g. 1, a uoxaaaH rIpI4Mep traulr.IHoft Batrr4cr{ oT}rocr4reJrbgoro troro1a
B JII4HT{tr K (ca II) ars BBeBAbr p crB. ,(;ra cyrHge,r4.E o xapa^repe repe}re,-
IIoCTI4 0TIIOCIITeJITTIIoIO trOTOI(a B JII{HI,III Ba?I{HO BI{aT}, IroBe,qeHI,Ie trOTOKOB B
I(AHAJIE CtrEHTPA I4 B KAHAJIE CPABIIE}II{E B OTAEJII,I{OCTTA. B ArOfi CS,EBI,I trPOBO-
AI4JIocb Br,rqI4cJreHI{e HopMl4poBarrHbrx troronoB B fia)r{AoM HarraJre:

Il : (I)il(17)r, If; : (1,)il(1")r, (1)

r'4e l.- tropflAnoBhrfi uolrep^ra_alrepfirufl. Benraqr.rnnr Ii n It rpr,rBeAerrbr Hapuc' 7, 6 u e cootsercrseuuo 2. Itax nuguo r{B pI{cJiHIioB, Bbrqr{cJregr{e BeJluqr{rr
IX u r0" Aaer Harr.sAHoe npeAcraBJrerrue o xapar(repe lIaMeHerIu.E troroKoB B
fialltAoM HaHaJre, r{x c_B.EBrr Me}r{Ay co6ofi, a rar(ffie cB.s3r4 rd3MepfleMbrx oTlro-
crareJrr,Irbrx troror(oB I7lI, c troToxaMr{ B Ra}fiAoM HaHaJre. ,(na xonnuecTBeH_

I 
!c3 gpqaoorfia peaynbraroB rlpoBoAlrrracr ra 0BM EC-l020. Izlcxogunfi ilraccrrB BBonEJrctr

- c nepQo.ueaur.
2 flo4o6uue ftaprEnxu c-rpoflrcs na rpa{onocrpor4Tene c r4crroJrr,BoBasraer.r 3BM AnE Rar11-4ori 4arrr aa6aro4eur.rr.

Ta6.unqa t
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pnc. l. Ilpuruep aarrlrcr orEocrrreJrbuoro rloroxa I^f Ic @) s K-rlrErll r ropiruponauuwx

rroronoB B aauaJre ctrer(rpa (6) r rarale cpaBlreElrfl (a) 4ux anea4u p CrB

J. D, 2443936;655-(q : 0,769). IIo ocu a6cqracc orrro'r(eHo BceMr{pgoe BpeME

EOrO aEaiIIIAa cB.flafl uoToI(oB B I(aHaJIe cflel(Tpa I,t B I(aIIaJIe cpaBIIeIItrff Bblqtrc-

ltfrlrnobnoa{t[uquelrrbr r(oppeJr fl\vwIrM-e]r(4y 4" tZ'3ru ana'rerlus" r (Il' I2\

trprrBeAelrbr 
^f, 

roc.neAuefi 
-ioroune 

rad.,.2, Itax s,nflso ua ta6'ruqn, Bo Bcex

CnyrlaffX r trpaKTtrqeCXU paBEO eAIIII[qe' rITO CBIIASTSJI6CIByST O6 otCytCrnrr
,oiru""u none6arrnft [poBpasnocru atuoc{epu, gu{{epeuquanrnoft ar(cTr{E-

il;;il;;d;;;t Arrctrepcur Ea rrsMepe*Hbre orr{ocrrreJrb,bre roroxn I xl I r.

Hporrne noa{{uqr,rerrroB r(oppe ilfl\t4u r 1tf, fl), BbIqflcJIfII4cb ral(E(e noerf-

ifuquenru xopienrqur{ Me}rqy orrrocr{reJr6]rbrMr{ rrorol( avu. I xlI" r{ trororaM,

B r(a)figoM tra AByx r(aEaJIoB, r. e. r (I 1,11", If) n r (I 1"lIc, 'I!)'^VgurrreJlbEbrM
or(aaaJrocb ro, rrro rrpu r (4, /D : I aeil:rt'tet:si:,{r (I1lI"' Ib nlUlrll", IZ)

u 6ourmuncTBe cJlyqaeB or(aaaJrrrcb cTarucTlrqecxtr BHaquMbrMtr. Asanra un-
AuBr[EyaJIbHbIx l{sMepeHnft s teqeuue HoqI{ [oItaBaI; rITo oToT {arr xnnxetCr,
BeporITHo, peByJIr,TaToM CeJIeI(TI{BEOIO flpouycKal{tr.E cBeToBoAoB ft aIIaJIa cpaB-

Uesfag, trOCI(OJIr,Ry C BeIIIITErIM paCCTOffIIIIeM I{3MeH.EeTC.E CtreHTpaurgUt COC-

TaB IIaAaIOqero I,IBJIyqeun.a, Tanuu o6paaou' I{B.MepEeMbIe orl{octrreJlbnble

"oro*"-irl.Io 
urrrerot uexoroprrfi npeuenroft rpeHA (cu., uaupuuep, prc' t, a),

OAEaHO Be;1uq11Ea erg Oqegb MaJIa I{ B xyAmllx cilyqa.sx 4OCruraet 5 o/e

or cpeArrero alraqeullfl Iyllo ea uoun.

3. O6qufi aHaJrrrB peayJrbraron Ha6mogeuufi

9m6u y6egurrcr B peaJlbrrocTtMBMep.EeMbrx rraMl{ BeJIr4sI{E troTor(oB

Illlt s JIuErflx K Ca II ll H6, Mfi cpaBrrl{fia fix c peByJlbraraMtr Apyrrx
aBTopOB. Ha puC. 2, a ronaaag xo4 C rIe-pI{_oAoM BpaqeHl{fi aKBIIBaJISETEnIX

*rpru Wx 1iuuu K Ca II EJr.E BBeBAr,r 53 Cam,.r{BMepe}rrrbrx (Daparruanoii

[18], u Ea'puc.2, d (npymnra) uaueuerlae c reM ]fie trepr{oAoIvt uomroo ./1//o
, rrrrm K Ca II, EBMepeHHbrx HaMr(. (Daaa p Bbrqucreua corJracuo aseue-

Ptr[e
J.D. (pos. crossov.) :2436120,3 + 8,0278 E, (2)

trpEBeAeEEoft n [19]. ]tdn cae4yer I4a p11c. 2, e, tto.rnua.E aMIIrIuryAa EBMS-

reEUE IIOToI(OB CocraBJI.Eer 520/o, a Cpa'nneuue puc. 2, a u 2,0 ugraartnaet,

134
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Puc. 2. Sasucur{octr ot {aan [epfioAa BpaIr\eEr4E cleAEelo troBepxuocrgoro Mar,r,rrEoro
uoux ff* [20] (a),..e{{er{rrrBroro ruarrutsbro uo.na -au [ro1 1a;, 6;";r;;{;;;rpr"'u"tl9l
(a), ennraraueurroft ruuprmw W7 ttulJ'ww K Ca I I tlSl (e) r{ oruocrrreJrb*o.o ' 

ooro*u o ,roii
fir.rsdu corlacuo rraMepeurrflM aBropoB (d) alrr 53 Cam

qro trMeerc.E xopomee corJracue r {oprrte HprrBbrx: Mr,rHrrMyM troror(a coorBer-
cTByeT MaHcIrMyMy Or(BuBaJl^elrruoft mraplrurt, ra nao6opor. Paauraqr{e Ete aMtr-
JrrrryA upu6nranreJrBrro B 2,5 paaa o6tscEserc.E pasrr,rqtreM r4sMepEBmExC.E
BeJr}IqlIII: troJrlraE ar(BIrBaJreHrIra.E m[Ip[III a W 1 n troror( I xlI" n nonoce A]r :
-'Do 

I
- 

ora tl.
Oco_6rrft rlrrrepec trpeAcraBJlfler caM xapar(Tep rraMeuerr1r.fi c Saaoft BeJrtrqu-

nw IylI" rrt Dl(Br{BaJrenruoft mapr.rHbr tr71. floron B rrfr:rrnn Mar{crrMaJreu s ibaae
Maxcr,rMyMa troBepxuocruoro Marrrrrrrroro rroJr.E [20] (prac. 2, a), uaxcr*y*a
orpr4qareJrluoro a{{grirrrBHoro tojnn H" (puc. 2,6)'r,r rvruuruv*a 6r"cra-s
{r.r.nr:rpe u (puc. L, e) l79l .3ror {arr, n-eporruo, cBrlrAereJrbcrByer o troBepx-
nocrnofi reMleparypnofi neoguopoArrocrn sBeBAbr, cssaarEofi i,u"rrrrrur'nr
trOJIIOCaMITt,

B cryuae 4t' !ay, R_co)fiaJrerrl4ro, orcyrcrByror rraMepe'rr.E ar(BrrBaJre*rgr,rx
mr,rptrE nnnufi K Ca II tr llo_,8 BaBrrcrMocrnor {aariBpaqeHr.rfi. Cornacuo
[aErrbrM A6ra u Cuoygeua [27), era 3Be3Aa .EBJr.EerC.E CtreftrpaJrbrro-grofiuoft,
lr treprao[ ee oceBoro Bpaqentr.E paBerr op6nrannuouy

J. D. (periastr. pas.) ::2427944,74 + 7,227424 E. (3)
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Puc. 3. 3as[cuMocrb or fraBBI Irepr{oAa Bpatr{enrrrr a{sextunuoro Marrr.rruoro 1rong 7ie
I22l (a),6recra r (prrr,rpe u l22l (6) r{ orgocrlreJrr,EBrx rroror(oB s I(-rusrr (e) n H6k)
rro rrBMepeEI4sM aBropoB glr 41 Tau

IllsMeueuue a{{extunuoro MarHr{ruoro rroJr.E Hu ue o6uapyrxuaaer rrernoft
BaBrrcr{Mocru or {aau g (puc. 3, a), s ro BpeMfl r{aK r{BMeHenr,r.s 6lecna (prac. 3, 6)
tror(aBbrBaror o6br.rHyro oArrHoqEyro BoJrHy [22]. Ha p]rc. 3, o u 3,e rofta3arl
xog c {aaofi rroronoB B JfitHr4.rrx K Ca II u H6 coorBercrBenuo. Hax r,r B cJry-
qae E+$eHrIrBHoro Marul{ruoro rtotfl. He, Her nJraBHofi sascur,rocrlr or {aarr rp.
flonna.s aMIrJrI4TyAa ugMeHeHltfi troronoB cocraBJrfler onoJro 72% u,r,s tf CaiI
u 17 0/o g.nx FI6. O4naro auaJrrra xoAa co BpeMerreM cpe[Hr{x Ba Hoqr, auaqenufr
7J7" gno 41 Tau u a CMi ror(aabrBaer, qro ecrb Her(oropa.E cr{HxpoHHocrb
B rrx r{BMeueurrrr. Cregonarenr,uo, paa6poc BeruquH 71iT, or Hoqr{ K Hoqr{
orqacrrr o6ycrouen ail[aparypHurrllr e${eHraura. floaroMy ecJrrr trpouopMr{-
poBarr, troroxr{ wtn 47 Tau x coorBercrByrotrIr{M rroror(aM or a CMi AJrE r.rB-
uepenufi B oAHy I{ ry }r{e Eoqb, To lroJrHa.s aMtrJrr{TyAa I4SMeHeHI{fl rroTonoB OTO

Arr.E r(o EHro cocraBr{r or{oJro B% xax gna K Ca II, ran r,r H6, r.e. oIIa cyu{ecr-
BeHHo Meubrrre rofi, uro r4MeeT MecTo B cJryqae 53 Cam. H coxaneuflro, Eelo-
craroqnoe KoJrtrqecrBo uauepeuufi 47 Tatt u a CMi B oAHy r{ ry }r{e Hoqb He

troBBoJrfler npogeJlarb nogo6uyro onepaqr{rc AJrfl Bcex Beiluqr.rH I LlIc, trofiyrreH-
Hbrx AJrfl 4l Tau, r{ reM caMrrM c[eJrarb orrpeAeJrerruufi nr,rnog o xapar(repe
nepeMerruocru c Saaofi.

O6paruuca rerrepb x p CrB. 34ecr, ranlr{e Ee rrccJleAoBaJrocb troBeAeur4e
EnBI,rBaJreHTuofi mupunbr Jlr4ur{rr K Ca II B BaBr4crrMocTrr or Sasr,r uepuoga
BparrreHr{.fi ApyurMrr aBTopaNrr{. Ha puc. 4, e - a tronaaarra BaBrrcr{MocTb or
{aarr g cpeAuero rroBepxrrocrrroro MarHr4ruoro rroJr.E H, 1231, a{{exrunnoro
MarHr4rHoro nora 11" l24l ,lrccua o Slrnr,rpe B [25] lr cpegnefi rroJlyrrrr{pr4rrhr
4ur,ufi- Fe, Cr u Ap.r r4cuoJrr,BoBanrtrrrxc.s AJrs rrBMeperrr4tr Mg.rrrrulTuoro rroJr.rl
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Puc, 4. Saaucrauoctr. ot (paar,r flep]roAa Bparqegr4.E cpeAuero rroBepxgocrgoro Mar,r,rrEor.ouona 11. I23l @), afr{eHrr.rnuoro narsurubro rrorrn h"'Izif ti1,l6;;A;;{";;,I;;'E1z5t
(a), cpegq.efi rroJr{mxpr.rrrbr .rzrraft Fe, cr u gp. lzli 1e1 rr orEocr.rreJrbuoro notona n K-rtrrrrttt (d) grx $ CrB uo uBMepeEr.rEM aBTopoBl

[241. SSenepr.rAa BBflra corJracHo flpecrony n Crapsy [24]
J. D. (pos. crossov.) :2434217,b + lB,4Bb6 E. G)
tr{a upuregeur{blx BAecr, BaBlrcl{Mocrefi oco6ufi urrrepec upeAcraBJrfler tre-

peMeHE_o-cTb troJryruupl{E trluuuit, Koropafl o6r.scu.serc.E rrx MarHr{TIrbrM ycr{Jre-
IrrreM 1241.

__!u puc. 4, d uoxaaana BaBrrctrMocrr or {aar,r e cpeArrrrx Ba lroqb rroror(oB
77iT" n JII{Hrrrr K Ce^I^1, rrBMepeHIrLIx HaMII. flo.rrsa.s aMtrJrr.rry4a raalrenenrafr
cocTaBJLEeT Or(OJro 200/0, opuaHo I43-Ba OTCyTCTBTT.E narueperrrafi B Te H{e HOqu
craHAaprHofi aneagrr HeJIbSfl oupeAeJreHr{o cfiaaarr,, fiar(oBa peaJrbga.E aMUIU-
ry4a. Terrt He Menee B trporlrBolroJro)firrocrb 47 Tau BaBr{cr{Mocrr fil" or
{aar,r ulreer? rro-Br{Ar{MoMy, rrJraBr*,rfi nu4, npuareM ol{a xopor,,o KoppeJII{pyeT
c Halpfl?rreHrrocrbro uoBepxHocrHoro MarHr,rrHofo rroJr.E f/r, Ho 3ra HoppeJrJrs_
ru4.E rrporr4BorroJrolr{Ha rofi, uro r4MeeTc.fi B CJryqae 53 cam: MaKCr.rMyM rroro1a
cooTBeTcTByeT Mr{HI{MyMy rloBepxEocTHoro nor.a 1/., a MI4HITMyM rroToHa -Mar(cI'rMyMy ,I/". C.iregonareJrr,Ho, xapaxrep BaBrrcr4MocTr{ ar(Br{BaJrerrrHbrx trrr{-

]r'--ta

'\' /t>---r'.
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puu 6yAer ranoft xre, RaH r{ B orryqae troJryru{prrr :nrrrtrfr., noroparr o6T,scu.n
eTc.E I{X MarHr{THbrM ycrrJreHr.reM.

B aaxnroqeHr{e aToro paBAeila Mo}r{Ho cHa3aTr,, qTo Bo Bc.sHoM cJlyrlaeAilg
AByx r{3 rpex r4rccJreAoBaBrrrrlrxcfl 3Be3A 53 Cam u p CrB Mbr r{MeeM ABa rr{tra
BaBr{cr{MocTr{ rroronoB r{ aI(Br{BaJIerrrHbIx rtrup[E rrvr*vr4 K Ca II or Harrpfi]r{er-
EocTrr troBepxHocTr{oro Marrrr{ruoro uonx 11.. Bepoaruo, MarHltrlrble troJIg
paarrunoft Hatrpn)r{euuocrr{ rro-paaHoMy BJrr{.flror Ha crpyltrypy aruoc{eprr
BBeaAbr, Ir, Har( cJleAcrBrre, Boauranaror paBnbre ycJloBr{.s o6paaonannfl, Jr:r.HWvt

K Ca II r{ BaBrrcr.rMocrr'r ansr.rnaileuruofi mrrpraubr or {aarr nepr{oAa Bpa-
rqeHr{fi.

4. IilcctegoBaur{e 6mcrpoii crexrparrbuofi uepeuerurocrr{

IIepefi4ervr reuepb r( r{ccJleAoBaunrc 6ucrpofi uepelrernocrrr uoroxon ,f1["
B Jlr{rrrlrrx K Ca II u H6 [JLr 53 Cam, 4t Tau u p CrB. OcrosHbrM ucroqnunoM
arofi neperrrerrHocrrr fr.B:lfl.e'rct Al{ctrepcr{fl r,raNrepeHr{brx B TerreHrae rroqrl uoro-
xon 1

n

) [tr^rr"), - Q 
^tt "y-1,2 i-]ft--

n-1 (5)

Hax orNresaJrocb B paBAeJre 1, ona Bxilrosaer s ce6s qenrrfi pa4 a{Sexron:
1) qucuepcrarc, o6ycnoBJreHuyro crarrrcrr{r(oft {orouon, 2) gucuepcr{ro r{B-Ba
a{{eHror rr{Ar4poBaur.ra u aruoc$epHoro Apo}r{aHrr.fi lrao6panteur{.8 BBeBAbr r{
3) qucuepcuro, o6ycloBnerrHyro peaJrbr{r,rMr{ a{{exranru ilepeMerrHocrr{, ecJrr{
ourr [pr{cyrcTByror. HeuocpegcrBer{r{o ltr$opnraqup o trepeMeurrocTl{ Mo}nHo
trorys[Tb, ar{aJrrrar.rpyfl coorHortreur{e Mem,qy os 14 orn AJrfl Ka)figofi aneagrr.
Hauprauep, B cJryqae BBeBAbr 53 Cam BeJruqr.rHa o*lc, gln rrfi.Ttt rrl ceMI{ Mac-
cr.rBoB r{BMeHflercfi or 1,5 go 2,1 a [ir.rr 4nyx uouefiouacocTaBJrxer 3,1 u 2,4
(cp :0,796 u 0,043 coorBercrBeuno). C.rregoBareJrr,Ho, B MoMerrrr,r BpeMeurr,
cooTBercrByroIIIrre Mar(cr{MyMy orpr{r{aTeJrE,Horo rroJr.E (uaxcurttyrrr cpeAHero IIo-
Bepxuocrr{oro [oJrfl Hr) r rroJroxrrrreJrbr{oMy r(poccoBep-a{{erry, Mo}nHo ro-
BOpI{Tb O IIOflBJIeHIII{ AOIOJIIIIITeJILHOIO I4CTOTIHUHa AI{CnepCI{rr Ae,r,Anv:u I7rlI",
rtoropuft Molr{er 6r,rrr, orueceH aa cqer peaJrr,Hbrx {.rroxryaqufi uoroxa Ba Bpe-
ux na6nro4eHr{fl, paBuoe 295 w 237m.

,(na gpyrofi aneagrr 41 Tau BeJrr{rrr.rHa o*/o. lreuaercfi A.rr.rl 6onrurnucrna
uauepenufi B rrpeAeJrax or 1,2 go 2,0. O4uaxo lnx {aarr q :0,139 (nuulrn
K Ca II) 6*16, :"3,9, n ro BpeM.Eftal( om/os Alrrr [rtt]F.ttil H6 n r}7 ?Ite Hotlb paB-
ua2,2. TaHa.n rxe Haprr4Ha r{Meer Mecro lI B [pyryrc uour, (rp :0,368), KorAa
uocJregoBareJrr,Ho perr{crprrpoBaJlr.rcb fioronr{ s o6e[x JIr{HrrEx, Sgecr o*lo,
paBr{o 2,5 u 1,6 4,ra rw:f.wft K Ca II u H6 coorBercrBeHrro. flpaxruuecHu
Tar(oe }Ire BrlaqeHr{e 6*16":2,6 noryunJrocl B Saae rp :i0,060, a caMylo
6onr,myro BeJrr{qr.ruy 5,2 ono r{NreJro r {aae e: 0,510. H cornanerurlo, B ary
EOqr, troroK perlrcrpr.rpoBaJrcfl Jrr{mb B I(-.rurslrn. lla cxaeaEHoro cJreAyeT,
qro uan6o,ree peaJrbuoft flsrflercfl rrepeMelrHoct, ToJIr,Ho B rrfi:r.larr K Ca II,
rr, BepoaTrro, rrer xaxoft-rlr6o BaBr{crrMocTu 6rrcrpoft trepeMerrHocrn or {aar,r
trepr{oAa oceBoro BpaqeHr{.E, rrocr(oJrbfiy Apyrrre Earrrr{ Ha6Jrro[eHr{.fr s 6nIIarI[e
{aarr uonaaaJrr4l HopMaJrbHoe coorrrortreHr{e Me}fi[y 6m 14 os (cu. ra6l. 2).

flpn6ruaureJrbHo rar(afl )He crrryar{rrfl r{Meer Mecro rr \Itrr p CrB. I4 xors
a4ecr, 6olr,ruafi qacTb Ha6flroAeuuft npuxo4urc.rr Ha MoMeHTbI rIoJro]KlrreJrbrroro
(N) uorx uilfi 6[r.IBHr{e K troJloxtrrreJrbrroMy r{ orpl{qareJlbnoMy KpoccoBep-
e{{erry, rraMepeur{n n {aaax rp : 0,895 (Trua, : 131.) r4 q :0,901 (7ru6r':
: 148.) , BbrrroJrrrerrHbre B oAHy Horrb, Aaror o*16", paBHoe 3,3 v 2,0. Tar nan
o*l o" :2,0 rrBrrrrerctr xapar(TepubrM coorrro[reul{eM r{e}fiAy ourn6nauu Atrfl
Hartrux naMepeurrft, [o-BrlrAr{MoMy, Molnlro roBopl{Tb KaR o peaJlbr{ocrlr e{{en-
ra 6rrcrpoft rrepeMeuHocrr{, TaK n o6 orcyrcrBr{r{ BaBr{crlMocrr{ aroft trepeMeu-
Hocrr{ or {aar,r [epr{oAa Bpau{eul{.rr, Tanoft Ete BeJrIrqI{HLr omlos AocTl{raer B

{aarr cp : 0,408, coorBercrByrorq[e N{a(cr{MyMy N-no.r.s.
1 flpr.r rrrulrcrer.uw o2* ng sa6rroAaeMrrx pEAoB 6r,rn yganer tperg! aeruvfis. INI [a (cM.

paag.2).
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Plrc. 5. Tranlrqsa.a fieprroAo-
rpaMMa ArrE BBeBArr a CMi (K
Ca II, J. D. 2443934,342)
IIo ocrl adcutrcc orJ]o]Heua qacrora f,
I]o ocr{ opat flaT - IrHTeHcuBHocTl,
r (t)

u Cttll

f/7)

//,

d t.ur

o 42 .44 "f
Puc. 6. IlepuogorpanrMa Arr.E aBeBAEr a, Lyr (1 42b4 A, J. D. 2444080,465)

71ran, Ha ocuoBaurrlr trpoBeAenrroro paccMoipeurr.E coorromeHr,rfi Merr{Ay
cm vL os AJrfi rpex rrccJreAoBaBrrruxc.E area4 53 Cam, 4l Tau r B crB MolnHo
cAeJraTb BbIBOA O CyqeCTBoBaHIlrr B HeROTOpbre HOqU AorroJrHItreJIbHoIo r{cToq-
Hr,rHa Atrctrepcul{ r,rsMep.fleMbrx rroror(oB I LlIc, noropbrft Mo]fter 6rrrt orseceu
Ba cqer peaJrBlroro a{Senta IIx trepeMerrHocrr{. He nafr4eno Har(ofi-Jrr{6o aa-
BrrcrrMo_cr 6rrcrpoft trepeMeHrrootu or {aarr Eepr4oAa BpaqeHr4fl gtta 4l Ta:t-
z p CrB. Boupoc o ral(ofi BaBtrcrrMocf* 4nr aneafrrr 53 Cam ocraerc.E ornprrrbrM,
trocnoJrbny trMeroquxcfl ua6;rro4erurft ne4ocraroqrlo Afifi 6olee oupeAeJreHrroro
3aHJlroqeEtrfi.

5. Iolrcn Koporr(ofiepuoAr,rqecrux uBuenenuft rrorol(oB

B npe4rrAyqeM paBAeJre 6r,r.rro roxaaaHo, rrro B p'Ae cryqaeB r{Meer Mecro
trepeMeHHocrr' rroronoB B Jrr{Hr{r{ K Ca II 3a BpeMfl na6rro4eulrfi s reseu[e
uos[. BecbMa r{rrrepecer{ BoIIpoc o xapar{Tepe HpaTKoBpeuenuori [epeMeH-
rrocTr{ r{ccJreAyeMbrx Ap-anes4i trBJrtrercfl. Jrrr oHa r{pperyJr.EpHoit utru- Hocrrr
trepuoAuqecKr.rft x_apaHrep. c a:roft r4errrc 6rrn upone4eu coorsercrnyrorqnfi
aHaJrr{3 scero Ha6rloAareJrbuoro MareprraJra (cu. ta6t. 2) c r.rcrroJrr,BoBaHr{eM
AByx MeroAoa: a) MeroAa rrepr{oAorpamlr lr 6) MeroAa nepe60pa uepuo40n n rofi
ero {op.q1,noropafi 6nna upe4"rromeua K)pxewrueru lzdl w iareon pea.rrn3oBaHa
Eacxo [221t, o4uaxo B [porpaMMe tro,,c*a rrepr{oAoB nn"ro4o* nepe6opa,
r[crloJrbsyeMofi ualru, AJr.E r{a}r{Aoro [epr{oAa, yAoBJrerBop.Erorqero Hpr{repr4ro

1 flporpauun -glr 3BM EC-1020 c I{crrorrBaoBarrr.reM MeroAa uepe6opa nepr.ro4on 6r,ruu
cocraBJreErr IO. JI. Srrcxr,rsuM u B. fI. Ma.raryrueuxo.
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Puc. 8. Tuuuquas treproAorpaMMa AnE BBeaAbr B CrB (K Ca II, J. D. 2444059,385)

(Drauepa, oqeurrBaJracb KoppeJrrrqr{fl Me}fiAy cpeAHr{M BrraseurreM aHaJrr{BtrpyeMo-
ro troroxa B AaHrroM l,ruTepBare {aa u qI{cJroM Toqen B aroM rrrrrepBaJre, a
rar(E{e paBuoMepuocrb pacnpeAeJleHufl Toqen rro IrHrepBarau {as. f(porrae ro-
ro, trpl4MeHflJrocb ABa rrrtra paa6ueur,lft treprroAoB uo Saaalr: Ha ceMb tr ceM-
HaAr{arb rrHrepBaJroB.

Bnu4y nperuenu6ft oArropoAr{ocrr{ aHaJrrral{pyeMbrx p.EAoB rr Irx Aocrarosuoft
npoAorrE{rLreJrbHocrlr (cu. ra6,r. 2) na6.lrro4arenrnrrfi MareptraJr .ffBJr.Eerc.E
yAo6nrrlr 4.nr uo4o6Horo anaJrr.raa.

B uepnyro oqepeAr, trpeAcraBJrflIor IrHrepec peayJrr,rarbr aHaJruBa Anrr rec-
roBblx BBeBA cr CMi lt a Lyr, Ha pvc. 5 noxaeaua rl{nl{qr{afl nepuoAorpaMMa
ilItn d, CMi, a rra pl{c. 6 - 4rx a Lyr.

Sgecr rro ocrr a6cqracc orJro]r{eHa qacrora f, a no ocrr opAr.ruar rlurerrcrrB-
rrocrb I (l), paBHa.E

r Ut) : t ar + b?), (6)

t\e ai fr bi - aMlrJlr.rryArrbre noa${raqr{eHTbl {ypre-paano}r{eulrfl, n - xo-
ruqecrBo roqex B Maccr{Be, }tax nr,l4uo rrB pl4cyHr{on, uau6oree BHaqrrMr,IM
flBJl.serca rrr{r( Ha qacrore li, r1e rrepl{oA P :2^. floucx trepr{oAoB MeroAoM
uepe6opa B cryqae a CMi Aaer rJraAxyro BoJrny cr,rHycolrAaJrr,Iroro rtrtra rar(E{e
c trepl{oAoM Pr:2n,0 r{ BoJrr{y c AByMfl MaHcr{MyMaMI{ uAByM.sMurruMyMaMr{
c KpaTHBIM treplroAoM Pz:4^,0. OAHaxo BBI{AytrprrcyrcrBrra uepuoga P1 :
-2^,0 Ha rreplroAorpaMMe a Lyr (cnr. puc. 6), a raxxe Ha uepr{oAorpaMMax
Apyrux BBeaA, o qeM 6yget cnaaaHo HIIE(e, MolnHo cAeJrarb BbrBoA, qro oror
uepr.IoA flBJr.Eerc.E JrornubrM. flpaaAa, HaM He yAaJrocr Bbrflcurrrb flpuqllu ero
BoBHI4r(HoBenua. BepoarHo, orrr Hoc.Er aruoc{epuo-antraparypur'1fl xapaxrep.
flpyrux BHaquMbIx nep]roAoB AJtfl d. CMi ra a Lyr Hrr neprroAorpauuuuft aua-
JII{a, Hr{ MeroA uepe6opa He AaJrI4. !l

Taxofi )fie, B cytrIHocrr{, orpr{rlarenr,urrfi peByJrbrar 4arr o6a MeroAa AJrs
Ap-anea4 47Ta:u u B CrB. Ha puc, 7 nB, rAe noxaaaubr treptroAorpaMMbl Arrff
rrr4x, BI{AHo, uro ualr6oree BHaqLrMbrM .EBJr.Eerc.s noxur,rrt nepproA P :2^,0.
34ecr noJrealro orMerr4rb Ha rrpl{Mepe pnc. 7 , HaK ocropoxno HaAo noAxoAI4Tb
K lrr{repnperalllru neprroAorpautu. flepuo4 P, :4m,22, Jro}r{Hocrt noroporo
[or(aaarra MeroAoM nepe6opa repr4oAoB, AaJr r{parHr,re ueprroAbr Pz :2PL :
:8^144 u P, :4Pt :16*,88, xoroprrficpaBHENr uo Moqlrocrr{ c uepuoAoM
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Pnc. 10. flepraogorpanMa AJrE 53 Cam (I( Ca II, J. D.244BBSl,55g, rp: 0,048)

P :2m,01. B csom oqepeAb Pru Ps AaJrE cotrp.Emeuur,rfitrepuoA pn : 5*,63.
flepno4 P s : 12m,06 cor.lrac,ro MeroAy nepe6opa ueprao4od.EBrr.Eerc.E ran?fie
JIO}HEbIM,

Izlran, rrcuoJrbBoBarrrre treprroAorpaMM rr MeroAa nepe6opa uepuoAoB AJrff
AEAJITSA trEPIIOAEqHOCTII HE AATO BEAq[MbIX PEBYJIbTATOB AJI,g TECTOBbIX 3BE3A
o CMi u a Lyr u Ap-anea4 47 Tau u B CrB.

Tluan xapurua na6nrcgaerc.E B oilyqae Ap-area4rr 53 cam. pacser reprro-
AOrpaMM r( MeroA nepe6opa neprroAoB AJr.E mecrr{ rr3 ceMrlr HerpepbrBHbrx ps-
AOB B rerreHr{e rtrecrrr _noqeft Ig AqJrr( sEaqllMbrx nepr{oAoB (cu., nanpnuLp,
puc. 9). O4uano 4.rrr J.D.:2443897,558 (g:0,043) treplroAorpaMMa r{Meer
trtoquuft rrrrn AJrfi _!, = 

28m,9 u aropoft ,ro uoqsoirr{ trr{K AJr.E Hpar_
Eoro trepnoqa Pz :57*,8 (pug: 10). flpr o6pa6orxe rreroAoM nepe6opa
ueptroAoB _6-uTo fioryqeHo certeftcteo rJraArtlrx HprrBbrx AJrE orrrocrrreJrbHbrx
uoronoB IrlI" cwxycor{AaJrbHoro xapa(repa s6rr.ra[ uepuo4a pr :28.,g r.r

KPtrBbIX_C ABY}IE MAHCI,IMYMAMI4 II ABYME MIIIII,IMYMAMtr B PAfrOUE trEPIIOAA
Pz 7 57m,8. flpruenr Drrr npr(Bbre I1lI" coxparr.Erorc.E trprr pasHoM qicrc'L
paa6renuft neprroAa Ha*rrgrepBaLq. .LIa puc, 71, a n 6 

-troxaaarrbr 
Kpr{BbreI7lI" gtla trepr{oAoB PL:28rn,74 (L :7) fi Pr:28m,BZ (L :,!,7)', a ua

pyc. !7, , vt a --- KprrBbre I^lI" grrn Hparrrbrx treprroAoB' pB :'b7m,JT
(L :7) v P4 :57m,69 (L : l7). Auu.rrnry4rr uaMererru.E oruocr{reJrbrrr,rx
rroroKoB, paBHtrIg

^ 
(IytI")^u* - (/1//j)min

\./(11l,1"),ou* .u (11l/6)min

cocraBJlfiror Ay: 4,7 % gtx Pr, A, : 5,3 % !,ns. Pr, As : 5,6 % glg- ps u
A+ : 6,7 % glr. Pn, a y4roeHr{Ere aMtrJrrrryAbr B eArrrr[qax o, rAe

o:tVm, (B)
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Puc. 9. Tr.rnuquas [eprroAo-
rpaMMa AJrff BBeBAbr 53 Catn (I(
Ca II, J. D.2443884,,554,
g: 0,796)
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Pue. 11. 3asucuMocm orgocrireJrr,Eoro Iroro-
Ha ot {aarr repr{oAa Pt:28m,7 (a,6) a 1;,e-

Puoga P2:57,mb (e, e) gtfi 53 Cam
IpaSnrn a u 6, coorBercrBeHrro 6 l't? orfluqa]orcq
paBHLrr( qucrorl L paa6lrenurli neprroAa Ha I4HTepBa-
rbr. Beprur{arr,Hbre rreproqH[ 

- 
y[BoeHHoe cpeAHe-

HBaAparuqHoe oTFJroHeHr,re cpeAHero sHaqeHr{fl oTHo-
cureJrbHoro noro\a IX/Ig B EaHHoM unrepnale @aa,
roplrBoHTaJrbHbre qepToqfir4 

- r,rlrTepBaJrbr ycp€AHe-
uttn Iy/Is ro Saaan

paBHbI 2Arlo, :4,8; 2Arlo, :3,4;
2Aslos :5,7 n 2Anlon : 4,5, r. e.
BCE OHII .SBJI.flIOTCE CTATI{CTUqECHI{ 3HA-
qrrr{brr\{r4. [tcrarn cnaBarb, npv t, :77
BHarreurfl (I \l I )max u (I 7l I 

") 
,rri, I,I coor-

BeTcrByron{I4e o onpeAerrfrlrrrcb no Tperu
IIIaKCIIM aJI bHLIM II T pel\{ MI{HU M aJI bIILII\{
BHaqelrl{flM I ?rlIc.

Taxulr o6paaom, B BanlroseHrae aro-
IO paBAeJIa rvrolnHo cr(a3aTb, qTo I4B Tpex
r4ccJreAoBaBlrruxc.rr Ap-anea4 numr y
53 Cam n Saae q:0,043treprroAaBpa-
trIeHr{.rr trpr{ AJrI{TeJIbHocrur ua6.nro4e-
Httfl. Tya6n : 237m saperr{crpl'rpoBan'r,r
uepuoAr,rqecrne Ho.ue6aur{.a troror(a B

rrrtr.rlrt K Ca II c ocHoBHbIM treplroAol\{
Pr:28*,7 + lm,4 lt alrnrrarygofi
At:5% u HparnrlM treprroAov P, :

:57m,5-l 1",4 u auururygofi Az : g0/6. Brrcrpa.E nepeMeHnocrb orlrocu-
reJrbur,rx rroror{oB s K-ruHura, npr{cyrcrBue Horopofi B orAeJrbHr,re Hoqr{
4ra 53 Cam, 41 Tau z p CrB 6r,uo ycrauoBJreHo B trpeAbrAyqeM paBAeJre,
Bepo-rrrrro, Hocr{T B ocHoBHoM rrpperyJrflpHuft xapaxrep.

6. Ocnosnr,re BbIBoAbr

fIo4no4x r{Torrr rrpoBeAeur{oro r{ccJreAoBaHr{.a trepeMeHHocrl{ oruoclrreJrb-
rrr,rx rroronon I7lI" B Jrr4Hr4.Ex K Ca II r{ H6 na npeueHn(rxmKaJIax trop.EAxa
cyror( (or uoun r uouu) Id qacoB (n reueuue uouu) gna rpex Ap-aneag 53 Cam,
4l Tat lr p CrB, Molr{Ho cAeJrarb cJreAyroqrre BbIBoAbr.

1. Bepoarno, BaBr{crn\rocrb oruocrrreJrr,Hbrx troroKoB, coorBercrBerrHo
u anuuuarrenrHbrx ilrzpzn W 

^ 
s K-nuunu or {aar,r neprroAa oceBoro rpiqenur

OIIpeAeJItreTC.E IIOBepXEOCTHLIM MarHI{THbL\I nOJIenI BBeBAbI, eIO Hatrp.fl}I(ell-
r{ocr6ro. 3ro unrrocrpr{pyer rrprrMep gnyx Ap-aneag 53 Cam u p CrB.

2. Anarue 4ncnepcraft oz*gla rroronoB I 
^lIrs 

JITIHT{r{ K Ca II, p€r}rcrprrpye-
MbIx B TeqeHI{e Hoqr{, uoHa3aJr HaJIrrqI4e AonoJIHI{reJrbHoro, troMI4Mo aS{eHror
crarrrcrrrxr{ {orouon, rrrAr.rpoBaHrr.E Id Apomauua nao6pameuuft, ucrosur,rxa
erofi gucnepcrz,rzr B orAeJrbHr,re 4am,r. 3ta AotroJrHrITeJILHa.E Alrctrepcl{a Mo)fier
6rrrr, oruecena aa-c.re'i peaJrbHr,rx S;rroHtyaqrafi noroxos B TerIeHrre Hosra. He
ycr arro BJreHo H axoft -nr,r6o a anucuMocrra 6r,rctpofi ue peueuno crrr or Sa arr rrepr.ro-

Aa BpaqeHurtr \Irtt 47 Taa z p CrB, a Botrpoc o 53 Cam ocraerc.n orr(pr,IrblM
BBrrAy HeAocraroquoro o6relra na6tro4areJrbHblx AaHHbIx 4rr 6.rrlraxr.rx {aa.

3. Auanraa xapal{Tepa 6ucrpoft rrepeMel{Hocrl{ MeroAoM treprroAorpaMM r{
nepe6opa nepr{oAoB rlortaaaJr, rITo trepeMeuHocrr rloroltoB B TeqeHue Hosu
Hocrrr B ocHoBHoM LrpperyJr.EpHrrfixapaHrep. To.lr,Ho JILIITTI AJIfl 53 Cam n o4-
Hy r{B noqeri Tua6t : 231^ uafi,geHo crrHyco[AaJr],Hoe ITBMeHeHI{e trorol(a c
ocHoBHbIM reprroAoM Pl :28m,7 1-7m,4 u anru,nuty4ofi Ar :5% ra xpat-
Hbrrl EeprroAoM Pz :57-,5t1.,4 u amnlvrygofr. A2 : 60/o.

B sanrroqeurre aBropbr Bbrpa)fialor rly6oxyto 6naro4apnoctr, A. B. Ce-
BepHoMy Ba troJreauoe o6cyrxgeulre 4annofi pa6orr,r, a raxrr{e 6.naro4apar
B. fl, Manauyurenxo Ba troN{oqr n o6pa6orxe ua6rrogatelbrloro NIarepI{aJIa.
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loJLfIpr4SArIr4oHH[,rE rr (DOTOMETPUqECKUE HAE JrIOA EHr4rr
IIOJLIIPA AM Her

IO. C. E(pnnon, H. M. Illaxoscrofi

B teseuue 11 uosefi c aflperl.E no cenrn6ps 1978 r. rpoBoArrJrrrcr, (porouerpr.ruecrrae z
[on.spr'I3ar{r.rounrte ua6trogerrr.rf noJrffpa AM Her r lxe.trrori o6tacry crrer(rpa c npelreuuriru
paaperlreEl'reM oKoJIo 4 uu:u. Peay.nr,tatrr na6nrogeuuft noArBeplr(Aaror o6napyxeuuyro
pauee (porolrerpuqecnyro repeMeuuocrr, 6necna r.r rrasefinoii rroJr.flpr.rBarryfi BBeBAbr. Maxcra-
Irtytr'r creueru rroJrspl{3allr,Iu s 6olrmuuctBe clysaeB rre [peBBrruaJr ypoBEs 1,3/0. floanrue-
rrl'Ie Mar(cLIMyLra nr,rEeftuolt fionflptr3aql4l{ go 2/o ua1moAaJrocb roJrr,Ko Bo BpeMfl floBr,rrreE-
uoro 6necxa SBeBAbr. flpra nonraxennon 6uecxe aBeBAbr 6rrcrprre nBMeHeEr E 6tecxa 14 crerre-
Hll rloJrfiplrBaqr4rr ue KoppeJrrrpoBaurr. Onpegereu xoA cpeAur{x fiapaMerpoB rron.fipr43aqrrrr
c {aaort op6utaur,uoro fleprroAa. Benropuar ArrarpaMMa rroJr8prraar{urr rruTeprrperr{pyerc.E
B paMr{ax NIoAeJrr.r IIon.Epa co cMeqerrEhrM Ar{rroJil;EbIM MarEr4TrrbrM rroJIeM c rronrccaMu pa3-
ror? cratrr.

POLARIMETRY AND PHOTOMETRY OF THE POLAR AM HERCULIS, bY
Yu. S. Efimou antl /y'' M. Shakhouskoy.- The results of the polarimetry and photometry
of AM Her obtained during 11 nights from April to September tg78 are presented. The
observations were carried out in 7 spectral region with time resolution of about four minu-
tes. Photometric and polarimetric activity of the star is in agreement with previous
observations. The polarization maximum being mostly on the 1.30/s level was rising up to
207[ only at active state of the star. No correlation was found between rapicl variations of
light and linear polarization in the inactive state of the ;tar. The phase dependence of
mean polarization parameters is revealed. The discentred dipole magnetic field with tlif-
ferent strength on the poles is assumed for the polar moclel to interpret the phase-lockeg
diagram of polarization.
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AM Ifer .flBJr.rrerc.rr rrpororr.rlor{ HeAaBHo orr(pErroro r(Jracca flepe]rerrHblx
BBe3A, rroryquB[rux HasBaHr{e (noJrflpoBD. B uacronrqee BpeMfl R aToMy fiJlac-
cy o6rexroB orrroc.rrrcfl qerbrpe BBeBAbr: AM Her, AN UMa, VV Pup fi
2L 031t-227. Har repeMerrua.fl AM Her r{aaBarra c 1.924 r. Buasare oua 6nra
orHeceHa fi troJryrrpaBrrJrr,EbrM [epeMeHrrbru [t], aarenr - n HoBorroAo6urru [2] .

Bcnope 6u,no naft4eHo, irro BBeBAa o6ua4aet 6rrctprrnrr.r (a urnare nunyr)
xo.ne6aur,r.nlru 6necHa [3] ra snrsercfl, npoMe roro, trpaBl4.ru,noft nepeneuuoft
c rrepr{oAoM 3,1 u. C reu ?fie rrepr{oAoM MeH.rrrorc-fl HpyroBa.E ununefiua.stroJlr-
prraarlr.rr ee rBryqeHtrs 14) rr ryqeBbre cxopocrr{ [51. ]tpyronarrroJI.rIpI,IBaIIIrfl
MeH.rrerc.E or f5 go 

-150/s, fiuneftH.ufi - or 0 go 6% 141. Bolrruas HpyroBas
rroJrflpr.raaqr{fl cBflBr,rBaerclr c IraJrr4qr{eM y erofi anea4rr cl{JrbHoro I\{arEIITEoro
rroJrfl c Harrp.Elr(eHHocrbrc [opflAxa 108 Ic [4), 3aea4a r{o?fier 6r,rrr, s cooro.flEltrr
rroBbrlrlerruoro 6.necxa I4I, pexte, B cocro.EHrlrr frorrl{Eterruoro 6necHa [6].

floc.rre orolr(AecrBJreuu.s AM Her c ucroquuxoM perrrreuoBcnoro uaryqe-
uus 3U 1813 + 50 t7l u o6uapyxeErr.rr ero ilepeMerruocrl{ c reM ?fie treprroAoM
[B] Hasarocb rrnrerrcrlBEoe rtaylreEue arofi BBeBAII, noropoe npLrBeJIo n coaAa-
rrrrro HecnoJrr,Kr4x MoAeJrefi uo.napoa. B ocsose r{x JreE{Lrr 6aaonag }roAeJIb, co-
rJIacHo xoropofi tror,rrpbr fiBJrrllorc.tr Tecrrr,rMr{ 4nofinr,ruu cIlcreMaMI4I, cocrofi-
rqr{Mr{ ua;nopuanruoro Hpacuoro HapJrrrra lr 6enoro HapJrrlxa c upeanrruaftno
6onnrur.ru (-10t lc) uarnrrrrbrM [oJreM. florrpuaoBaHHoe r{Bryqeu[e BoBIrIrr-
Haer B o6nacru Marul4rlrtrx [oJlrocoB (ra;ru o4uoro nonroca) rrpl4 axnpeqvfi Ha
HEX BerqeCTBa OT HpaCHOIO r(OM[OHeHTa.

Ftpatxuft o6aop coctott*rtrt ua6;rro4areur,Hr,rx AarrHbrx I{ MoAeJreft c4enan
Hpylrencxr.rrrr [9]. Ha4o otlreu4rb, IIro nepBoHailarbuo npocrafi r{ ficuaff r{o-
Aenb erl{x o6reHtos tro Mepe [oryqenufl IroBbrx AaHHbIx craJla ycJIoE(E.ETbc.rI.

B ro xelnpeM.s on{yqaerc.fi EeAocraron AaHHbrx, noBBoJlrrolrtrrrx olpeAeJll4rb
6onee rosno Balr(Irbre reoMerpuqecnl4e rrapaMerpr,r cl{creltrt (narpuuep, yroJl
Har(Jrorra op6urrr H rysy 3peErr.E, yroJl MelHAy ocr,ro BpaqeEuf{ \r. MarE[rHoE
ocrrojr,r Ap.). B trpr4lrr{utre ranyro rau{opltaqruo Moryr 4atr, ua6.rrrcAeHl{fi JrI{-

uefiuoft troJr.rrprraar{r4r[ r4BJryqrerrr{s arofi BBeBAbr. Iloarouy uauu 6rrru Hallarr,r
na6rrc4eura.n ruueftuoft uoJrflprrgar{r4u uaflycreHr{s AM Her, qenlro r(oropblx
6rrno r.rayuegrre troBeAenu.s nnuefinofi no1apuaalll{I4 r{ 6.necHa BBeBAbr n oguoft
cueHTpaJrr,Hofi o6;ractra 3a Aocraroquo 6onruofi LtETepBaJr BpeMeH,I.

Ha6mogeuua

Fla6.uro4eura.rl rlpoBoAlrrlrtcb c {zrrrpou 7 (Iro : 5450 A) Ha oAIroHa-
rraJrbHoM rroJr.flprrn,rerpe }tprrucHofr acrpo{uausecHofi o6cepnatopr{I4 B TeIIeI{I{e
11 noseft c naqanaarpeJlfluo Houeq ceur:a6pa 1978 r. Ilolxpuuerp 6un ycta-
rroBJrerr B r(accerpeuoBcKoM {oryce 2,6;u re.reonoua 3TIII. Onucarute afitrapa-
rypbl Aarro n t10l ra s ccbulnix H seft. ?lcuonrsosanacr, gza$parlta 10". flpo-
AoJIIItI{TeJrbHocrs o4uoft a1ctroar{qgl{cocTaBJIffJIa oHoJIo 62 c(4.103 qnnnoa uo-
gynxqr,ru). 3aea4oft cpaBEeEl{fl cJIyEtIrJra BBeBAa d na Hapre Jlulrepa c V :
: t3-,10 [11]. Ha6nroAerrrrs AM Her BeJrr4cb cepr4.rrMrr ro qerbrpe rraMepeHl{.tr

n Ham4oft cepttnl repeMell(aeMblx uoosepeguo ua6nloAeIII4.trMI{ {ona ue6a u
sBeBAr,r CpaBEerrr{s. TlucrpylreuraJrbrra.E IroJlfipr{Bar{Irfi oupeAeJr.Eracb rt yqu-
TbrBaJracb uo ua6rro4elrrrflM craHAaprublx BBeBA c xoporuo lrsnecruoft rroJIflpLIBa-
queft. Itarx4oe na6.rno4euue AM Her o6pa6arblBaJlocb orAeJIbIIo, trocre qero

AJr.fi r(a)ftAofi. cepam BEMrrcJrfiJrrtcr, cpeAnr{e anarrerrr{fl napalterpoB troJIEpI{3a-
qrau ra 6necna BBeBAbr rro orrroueur{ro H BBeBAe cpaBEerrr{.fi. Cpe4nexna4parLItllrbre
orura6nu rraMepenr.rrl crerreHr{ r{ rroauqrroEuoro yrJla trJrocxocrl{_troJlffpr{Saqrrr{
oupeAeJr.EJrrrcb rro orarr.{crr{r(e cqera r,rMlyJrbcoB corJlacllo [12]. Bce ua6.nro-

4euun 6r,rnu cnepnyrbl o nepIIoAoM 0d,tZB927 [13] u uasa1rgoft auoxofi n'ran-

"r*y*u 
nrauefindftooorpruuqrT H.J.D.:2443074,765 uo Tauua 141. B lL41

tronasano, lrro Ba rpr.r ro,qa na6nro4euraft arofi BBeBAT,I ee [epl4og He rrBMelrr{Jlcfl.
Peay.nrrarrr aa6.nrOgenufr cne4eurr s ra6u. 1, s croJl6qax xOtopofi uoCJIeAo.-

sareotHo AaHbI: 1) xaneu4apuas Aara, 2) re;ruoqeurpurecHrafi roiluaucxlafi
MoMeIIT cepeAItIIr,I ua6lro4enrzfi B cepIII{, 3) Saaa f n 4onax [eprroAa' Bbrrlr{c-

JreEHafi rlo yfta3aEnbrM Bblme DJlerllerrraM, 4) npnoctr L,my aaeegr,t flo orlrolre-
HI{ro K.flpr(ocrl/I BBSBArI cpaBHeHI{.a B BBSBAIILIX BeJIIIiII{Hax, 5) n 6) 6eapaauep-

,1.44



10.vI
27.|X
02.vII
09.vr
Ol.VIII
05.v
28.IX
31.VrI
02.VIII
01.IV
02.vII

, 1l.VI
27.|X
TO.VI
09.vI
OT.VIII
31.VrI
28.IX
01.IV
05.v
02.vrI
t0.vr
11.VI
27.tX
02.VIII
OT.VIII
31.VII
28.IX
05.v
02.vrr
09.vr
01.ry
10.vI
1,4,.vr
02.VIII
28.IX
02.vrI
11.VI
Ol.VIII
3r.vII
t0.vr
O1.IV
05.v
09.vI
27.rX
O2.VIII
02.vrI
,01.vIrr
31.VrI
10.vI
01.rv
O2.VIII
27.|X
02.vrI
3T.VII
Ol.VIII
10.vI
09.vr
01.IV
27.|X
02.vII
02.VIII
10.vr
09.VI
31.VrI
Ol.VIII
02.VII
02.VIII
27.|X

670,3596
779,3031
692,4070
669,4585
722,4476
634,5204
780,3369
72t,4176
723,3524
600,4856
692,41.13
671,3967
779,3088
670,3656
669,/+632
722,4521t
721,4224
780,3rt20
600,4903
634,527 L

692,4[63
670,3699
671,4014
779,3139
723,3605
722,4583
721,4269
780,3478
634,fi24
692.4208
669,4719
600,4961
67A37tr9
674.,406tt
723,3658
780,3529
692,4255
671.,4106
722,4657
721,4343
6743794
600,50r2
634,5380
669,4773
779,3254
723,37 IL
G92,4297
722,4701,
721,,4390
670,3846
600,2037

779,3301
692,434r
721.4439
722.4.754
670,3890
669,3578
600,5130
779,3355
692,,2r390
723,38i8
670,3939
669,3625
721,4rt93
722,48t0
692,4436
723.3862
779,3406

lln6 urr, I(pr,rMcnoit o6cepaaropuu, r. LXV

L,.r.o.
I 

zaz-:ooo-r u,ok I ,,*l*,,nI o"

TaOruqa t

0,0066
0,0078
0,0133
0,0172
0,0175
0,0254
0,0262
0,0286
0,0358
0,0410
0,0467
0,0500
0,0520
0,0529
0,0533
0,0552
0,0657
0,0661
0,0770
0,4777
0,0854
0,0863
0,0867
0,09r3
0,0988
0,1010
0,1013
0,1108
a,1.154
0,1205
0,1214,
0,t220
0,1240
0,1255
0,1397
0,r501
0,1566
0,1578
0,1581
0,1584
0,1601
0,1616
0,1623
0,1626
0.1780
0,1807
0.1894
0.1925
0,1945
0,1999
0.2:037
0,2162
0,2t73
0.2260
0.2327
0,2335
0,234tt
0,2362
0,2532
0,2593
0,2610
0,2636
0,2721

0,2747

-0,722
-0,070
-0,089
-0,472
-0,057
-0,230

0,016

-0,r03
-0,007

0,r29:
-0,221.
-0,718
-0,L04
-0,362
--0,468

0,032

-0,2t3
-4,022
-0,113
-0.191
-0,307
-0,415
-0,732
-q,r19
-0,022

0,029

-0,206
0,046

-o,745
-0,488
-0,367
-o,r32
-0,457
-0,715
-0,22A
-0,041.

-0,517
-0,409
-0,027
-0,r59
-0,539
-0,1tB
-0,239
-0,496
-0,r19
-0,144
-0,387

0,018
-4,124
-0,384
-4,042
-0,249
-0,180
-4,431
-0,096
-0,142*0,435

-0,303
-0.1,52
-0,202
-0,707
-0,198
-0,337
-O,1BB
-0,055:

0,070:

-0,690

0,846
0,550
1,t04
0,700
0,434
0,281
0 160
4,672
0,304

-0,338:
0,882
1,090
0,885
0,9113
0,61&
0,589
0,507
0,294

-0,281
0,367
1.,459
0,393
1,096
0,208
0,718

-0,040
0,677

-0,133
0,109
1,298
0,2[5

-0,313
0,435
0,828
a,404
0i055
I,L4S
0,896
0,619
0,332
0,288

-0,430
0,128

*4,273
0,158
0,003
0,579
0,164
0,267

-0,368
0,005

-0,097
-0,224

0,/r08
0,190

-0385*0.509

-0,518
-0,174
-0,466
-0,433
-0,130
-0,155

4,022

-0,409
-L,710
-0,682
-0,058

0,159

- 1,613

-4,427
-4,994
-0,802
-0,001r
-0,226
-0,191
-0,289_0,176

0.349:
-0,662
-4,42r
-0,588
-0,205
-0,554
-0,r69
-0,385
-0,,276
-0,432
-0,175
-1.,413
-0,177
-0,601
--0.549
-0,368
-0,610
-0,456
-0,245

0,091

-0,184
0,70r
0,1r56
0,127
0,408

-0,198
0,046

-0,3t7
0,244

-A,1r9l
0,468
0,372
0,058
0,163
0,183

-0,488
0,437
0,106

-0,236
4,225
0,321t
0,709
0,152

-0,165
0,800

0 ,238
0,054
0,416
0,323
0,521
c,354
1,013
0,706

-4.122
0,543
0,026
0,295:
0,819
0,844
0,409

0,236
4,262
q,239
0,215
0,275
0,237
0,274
0,246
0,26r
0,336:
0,22t4
0,21.4.

0,251.
0,290
0,217
0,297
0,233
Q,271
0,281.
q24L
0,216
0,280
0,210
0,243
0,256
0,300
0,234
4,282
0,246
0,r98
0.228
0,268
0,268
0,2t2
0,232
4,252
0,196
0,285
0,287
0,241.
0,253
0,266
0,235
0,2t2
0,245
0,,242
0,209
0,304
0,248
0,269
0,275
4,257
0,241.
0,206
0,253
0,326
0,261.
0,242
0,263
0,237
0,180
0,238
0,272
0,255

0,2771
0,2966
0,2981
0,2986

-0.356
-0,242

3,7
10,9
4,6
5,8

L8,2
1.8,8
31,,5

9,6
2,1,3
Lg,g
.5,9
5,2
6,8
816

7r5
,t4,7

10,5
lg,2
{5,6 '

L7,0
, 3,0
L8,6
4,8

Lt.,9
9,1

l4,t
8,2

2ep
49,6
4,3
8,9

13,9
17,0
6,6

t48

4,7
8,8

!0,4
L2,A
15,4
L7,6
32,5
18,5
13,9
15,9
LA,2
30,2
2.4,4
L5,7
L7,'t
40,9
24,8

6,6
?"3,8
2;40
L7,4
11,3
L3,7
11,6
4,7
9,5

39,6
L3,4
i.6,6

912:
4,9
7'4

15,0

,,4b

| \azt
| 0,6e6
I 1.486
I l.oa+
I o,t'za"
10.361
I azss
I o,zaz
| 0,351

l0,z186:
I 1,103
| 1,168

| 1,063

| 0,e65
0,830
0,6r3
0,637
4,404
0,5{5
a,407
2,03t
0,431.
1,250
0,587
0,807
0,611
0,816
0,279
0,142
1,31.1
0,733
0,553
0,453
0,921
0,1r50
0.072
1,r92
0,929
0.790
0,574
0,470
0,434
0,207
0,329
0,513
o,/+37
0, 589
0,288
0,31r9
0,490
0.709
0,180
0,278
0,898
0,304
0,389
0,657
0,610
0,549
0,585 l

1.102 I

o,zta 
I

0.197 I

o.sag I

0.410 I

r;7s5: I

t.066 I

0.846 I

1,439 
J

0,181
0,220
,230

| 148,8

| 161,1
159,0
155,6
151,7
160,6
155,0
1.68,4
165,0
67,0

161,6
169,4
163,2
173,9
159,1
1,72,0
1.61,4
158,11

118,5
167,3
158,0
167,9
r65,6
1.45,4
1.66,4
133,1
163,0
120,8

19,9
176,0
36,5
62,2

188,1
13,0

167,0
19,9

,t72,3

7,6
160,8

26,1
86,2
25,9
73,1.

144,0
44,8

152,.4
2A,L
69,3
41r,8
6{,3

i08.2
o 1!o

86,0
70,4
73,9

54,2
71 ,4
56, 6
50,2
09,1
43,8
88,2
85,1:
64,9
47,0
34,4



T a 6ruqa 1 (upoAonrrerue)

Eara
1978 r.

01.rv
10.vr
09.vI
31.VII
02.vrr
02.VIII
tt.vI
O2.VII
01.IV
t0.vr
09.vI
27.tX
31.VrI
02.vII
tl.vI
02.VIII
02.vrI
10.vr
01.IV
09.vI
27.IX
02.vrr
11.Vr
02.VII
Ol.IV
O2,VIII
09.vr
Ol.VIII
27.tX
1O.VI
11.VI
,02.VII
28.IX
O2.VIII
01.IV
09.vI
i0l.VIII
t0.vI
27.rX
02.VIII
09.vr
02.vrI
Ol.IV
28.IX
OT,VIII
10.vI
05.v
O:].VIII
02.VII
OT,VIII
0{.rv
28.rX
09,vI
t0.vI
05.v
02-VIII
02.VII
01.IV
OT.VIII
28.IX
09.vr
t0.vI
02.vrI
05.v
02.VIII
Ol.VIII
0t.Iv
28.rX
t0.vI

H. J, D.
24,43000+

Lmv 
I ,,'o

600,5191
670,3984
66C.3677
i21,4549
692,tt461
723,39i4
671,4338
692,3242
600,5246
670,4032
66',J.3722
I I l.J4lzt
721,4592
692.,452L
671,4383
723,3959
692,3245
670,4077
600,5298
669,3i7 4
779,3527
692,4574
671,.4436
692,3301
600,532r3
723,4019
669,3817

779,3578
670,4150
67'1,U79
692,3346
780,2629
723,4064
600,5395
669,3866
722.3762
670/+199
779,3635
723,3911
669,4115
6923/tA2
600,5441t
780,2689
722,3809
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n pafioue Saa 0.1 -0.2: t.o oH -\ooorlro oH r4 c qe i,., r i o_,_ i! i ;, ;,. ;;"I';ffi ","j lil::l ffi ';:X : ::; fJ ;::; "!llt[13]' ]Ia [aHr{r'rx' ilpr4BeAeHrrbr* tif]''"rrenyer, qro c pocrori o6uqefr flpr{ocruBBeBAbr (area4a B cocro.Frrrrrr.r noBbrrre'Eo., or"*uj ,r,rptrr""t ur,rrr4nryr.r MeJrB_qaer 14 Aroriel' coBCCr\r o'rcy'r-c1.BoBa.r.u. "Bo s p0u,, i'"r r" i,no"rrro4r,rsrrT Bl,oprrq_urrr? uraHr'rllvlr 6rr'rr IrJIoxo Bai\leTe,. (taaa,epnuqHoro r\rtrrr,4rry,\{a rrer 6r,r.ua no-croannor?, core.ua.rrcE, B rpeAeJrax or,t.-ui.cr;;;;;"r_p;;irt orn.u* AA4 FIer(puc' 2), nocrpoeHHor? no'"u-rni 
"-u6rro,qnrrrarr, nro4Ho, .r.o cp.rrroxlyaqrn6'necxa BBeaAr']IAotsorrbHo Rerrr4nr4 1ao 0;;;,8; ;;.."9;,t'(,*irJopoo," o6"nacrz rfaaoltorro {aarr 0,4 Ha Hrlcxoltnllert uacrra npranofi 6".;;.;;ulrr"r,rrru, naprr,-ua ua6.rrro4anacr, O.rrr,corrorr 8 1976 ;. ti6l'raxra* o6paaor, o6u1ee rrorn4"nrn oi..nu AM IIer n Ig'g r. rol{r,ellrr{AaercAerTal{rlr{e paHee ApyrurlI{ aBT'opallr4 3aI{JlIoqeltl4.s o uecra6r,r.nlHocrr.r 6,lrecnaBBeBA.r n xoporxofi (,nuyrr,r) u g.uranuofi 1ru""r.ui) .;^;;;';;"^re,r.r, Har{JraAbr_naroulertca Ha er o [epr{oAr4 rrecn r4e B ap rra]-Irdr4.

fIo;rapulrerpua
Bo BpeMrr neDBbrx rroJr.spr4BaiIr.{oH}rHx r-ra6,nro4eHr,rr? Tanr,ra ANI }Iers 7976 

". orurr"rnriJrbHafl BeJrv qr,rHa ,lrna arauertuofi uonapra,aur,r4 Aocrr4raJra6o/o [4]' IIo y;rie qcpe, .oA o]ra Donrd,r{rac. 14 peAr{o rpeBrrrrrarra 2% tt', tgl.flou,xienue ypoBH.rr nraKcr,,yrra ,rrnnerlnoit 
"orrrrfruruiiirrl'u^]"rro Barpyr{Hr,rJror.syrlsHrr 3aBr4cr.rMocrr4 rroJr.flpr43arrr4r4 0? rlaarr ri;;;;;;oJrHbr, renr 60neeqro n'a r[aaorvro tsaBr{c]4lloc'I'rr rroJI'pr4Baqrrrr Har(Jra[r,rBarorcfl ee 6r,rcrpi,re cp;rroH-Tyaru4r{, r{eHrrrol(r,rec.s or rlr.rr{Jra H rlrori"uy. np"or*,rur, 

-irJt,rroourocrr 
Aa}r{e

l:_?ti-o=.1"" rrorapr4,arrr.roHHoro o,ur,.ro,viru flbl;-;;i,;;o**ruor.rorocrr4 rrr4_Her4HOa noJr.flpr4tsaurrra or $aai,r rleHfrJrac. 0T rtoql,r H r.rorrl4, TOfAa IiaH 3aBr.Cr4_Mocrb xpyrorofi noJr.rlptlBalIl{u or (raar,r o_c.r'aBaJracb rrparirr4rrec*ra 6eg raauene-uras' Bo Bper{.s uanui ,u6rro4urrri'rz , igzai ;p;^;#';,oorru nra^cr4r,ryManoJlspr{Barlr4w 6nt H€c}ioJrbno sl,rrrre 1o/n, tt lrarJrb ABa patsa (10.VI u Z.yII1978 r') npeBrrrlrarr 2-/s (cr\t. r'"6;. iJ."a;"iou 
" Dro Bper{.fl rraroArrJracb B cocro.rr-HLrr{ rroBrrr-ue,rro.o 6.rrecria. conocrasle""u ,purtuir;-;;;;;rrcrefr 6;recxa urloJrrrpr{Barlrrtt r{BJryqeHr4n ANI IIer ts paaHrrre AarH rronaaaJro, rrro B p.a;1e cJry-qaeB [oAcell 6'rrecna,,e- ]rarcl4tlyrte irnporozrAaJrcg ((BcrrJrec*orr) rroJrqpr,r,a-uurz (!-11'vI r'r 2'vII 1g7B r.i. oo""-r.', ra^r4x cJryq-aeB nor{aBar{ ua pzc. B.y'sa.ioru'ruoe 

.aBJreHr4e ornreqaJrocb Bar,frr.r u Ap. [1g]. o.ro 4ae,r, ocrroBarrr4.EsaroAoSpr{Tr' cy[IecrBoBaHI4e CBt13t4 lreiliAy crerreHr]Io noilrrpr,rSaur,la ra 6;rrecxolt3tse3ArJ.

,."!:.:j.lo:u"r" tforo,rrer,,,rccri14-\ r,l ,oJrrprBarI14oHHr,r.\ AaHrr,r_\ no lrarxr4rMHaoJrroAcrrr4fl.\r B14trHo. ,,.o 6o"qrurue (6o.,ree l'%) u*rr*i*u, inr,rprro,lrra ua6_JIIOAAJII4CI, TOJI'I{O ,,PII IIOB'TUIEHHOII 6"rrECXE BBE,A],I (P"C. i)1, TO],AA ,,AH NPI{rlorrr4'{ieHHOll 6.uecne ilor.qpr43aqu.E ?O}r{e HeBeJrr{r{a? r{ nlerriAy rr3rreHeHr4rrrrr4
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6.necxa I{ [OJLrIpuSaqI{I,1 Her nuHaroft HoppeJIflIII4I'I. Iloaron'ry IIbI troJIaIaeM, IITO

troBbrrrrerrve .Epr(ooTra sBesAbI n {aae orurrcrony*ta flpol{cxoAl'rT 3a cqeT Ao6aB-

Jreur4fl K O6[IeNIy IIBIyqeH[IO CIICTe,\IbI IIoJI.flpI'{3aI{UOHIIoIO I4sJIyqeIII4's, I'IAyU{gIO

1aB o6JIaCTlr aHRpeIIu;n6rtlau[IaI]II4TI{rIXIIOJIIOCOB, a HepeIyJIflpIIbIe (bJIIOKTya-

qr{r4 6JrecKa r,{ noJr.frptrsaqr{r{ }rotyr Bbr3ErBarbc.E HeoAHOpOArrocr-flNltr{ aHl{pe-

qrrpyeN{oro BexlecrBa. 3:ru ueoAnopoAHocrl{ Molyr 6rrtr oAuofi u3 upl4quH

na6nrO4aeublx I{SrleHeHufi arrnnraryAbl MaRCI4N{yIla IIOJIflpI43aqlll4 I{ HeCTa6I4JIb-

Irocrr4 BTOpuqHoro IIITHI',INIyIIa 6;recHa 38e3AI{'

Ars sirsefleHlrr o6udlrx BaHoHo]repHocrefi lr,]reHeHI4.E noJlsprrulll t^f:;
Bofi. uapaMerpbl IIoJIflpI,I3aI{I{II q rr u ilocile [peABapI{reJIb}IoIo IIoBopOTa oCeZ

KoopAI4IIaT Ha yIoJI e : 160', coorBercrBylo111l'Ifi noBI4ItrIIoHI{oIIy yrJly MaHcII-

A{yMa rrO.rrflpIIBaqlIII, 6nrnu ycpe4Hel{bl IIo paBHbIII tfaaonr'rrr I4HrepBaJIaN{ IIII4-

prauoft 0,05. VcpeAHeHI{e npoBoAll.rocb no $oprlyJra}I:

f :) qlni l\rti, Iii::rrr,.rif),ri,'Tti-;li
t i.

t/ : | , tpi:l'4i ui, Ui : I arclg-'
Puc. 3. Ilalnresesras 6necna Arz (anep-
xy) u cteues[ flflEefiEoft rloJl lpgaaqtrtr
p-(ssfiay) roryrlesrlfl AM Her c Qagou7
bp6[ransuoro rrepIroAa tro EamuM
ui6rrogeuualt 2.VII 1978 r'
BeprlrfiarbHofi 'reproqxofi o6oauaqeHa selrlr-

quna r:ugl4.rHofi cpeAHexBaAparlrquofi omn6-

HE rrBMeHeIrr'IE cre[eEr'r nonapraaquu' IIe-
yBepeHHbre na6nro[enr'ra orMeqeHbl cno6naur

-l|' /

y'mr
_/7,n E

P:,l'c. 4, Conocrasle[r'Ie peayJlbraroB

r,rBlreperII,Ifl 6lecna Lm I1 creleutrr
tor"ill,uru,,,, p llJJlYqcHIlfi A]\I Hcr
,ro,,'a'u,'*t rta6.llro,[t'ttttnrr

CHoOr{aM[ or]\{ctlcrlbl Ilcayrbrarbr lleyBcpcI'I-

Hbrx HaorloaeHuii

Pv, 7o
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Ta6ruqa2

p l" na

0,00
0,05
0,10
0,15
0,20
0,25
0,30
0.35
0,40
0,45

13
13
16
10
10
12
7

12
tt
12

ge36
0,654
q553
0,236

-0,005
-0,495
-0,477
-0,453
-0,390

0,152

-0,732
0,131
0,164
0,250
0,127
0,206
0,227
0,057

-0,240
-0,049

0,945
0,667
0,577
4344
0,127
0,527
0,523
0,456
0,458
0,160

t76,0
5,9
8,2

Z,J,O

46,1
78,5

102,9
86,4

105,8
17t,L

0,50
0,55
0,60
0,65
0,70
0,75
0,80
0,85
0,90
0,95

0,1,54
0,061
0,754
0,183
0,028

*0,076
0,172
0,107
0,301
0,609

0,181

-0,044
-0,096

0,196
0,162
0,114
0,049

-0,260
-0,312
-0,234

0,238
0,075
0,181
0,268
0,764
0,137
0,178
0,281
0,434
0,652

24,8
762,1"
162,1
23,5
40,7
61,8

7,&
146,2
157,0
169,5

lile Qi, ui - coorBercrBerrHo cpeAEue B i-cepfivt. SrraqeHrrE napaMerpoB tro.rr4.
puBar(ufi Q fr u, & \Lt - 6.necr sBeBAEr B rlMrr/c. peaymrarrr ycpeArreHr,rs AaEblB Ta6r. 2, tge AJrf cepeAuHBr Karr(Aoro {aaoaoro r{HrepBaJra yfiaBaEo rrficilo f,t
cepufi, BonTeAtrrux B ycpeAEeEue, u BerI/Lq$Hbr ycpeAHeHHbrx trapaMerpoB nor.n-
prr3aqrru (xpecrunra Ha pr{c. 5-B). Tar'xan xixluft ra uaparnrerpon Q u fi.
.EBJr.Eerc.E trepr4oAuqecxoft synxquefi {.a.arr f op6uranrnoro u-epuonr, ,o gre
trpeAcraBJreErrfl xoAa HpuBbrx q (fl, d,ff) ecrecraeHHo lrcnoJrbsoBarb rexrrr4ny
rapMoEunecHoro arraJruBa, troBBoJrflrorqyro pasJrolr(rrrb arra $ynxqr4r[ Ha tro-
crofiEEbre r{..treprroAuqrecHue RoMrroEeHThr. Bnu4y sHaqurerbHoro paB6poca
ucxoAEblx AaHHbrx, tro-BrrAr4MoMy, rreqeJrecoo6p-aano BbrAeJrflTb IapMoHr4nIiI
BBTCOKITX qacror. floarouy Mbr orpallrrsmilficb upeAcraBJrerroer, ,rprfrx q (f)fi fr, (il paBJroE(errr.sMrr BuAa

,d:Qo *grcosZnf *qrsin2nl *grcos 4nl*q+sin4nf,, 
.

rAe I - Saaa op6raraJrbroro trepnoAa (ananorraqno v AIrfr rrapaMerpa D). rtoa{-
S+queuru p aB Jr oxterrld fr. 6w tn rr^o JIy qenbr cra^rrAaprHr,rMrr MeroAaM[ r a pM oHrd qe-
cfioro arrarrvaa v paB^rr^br: qo :0,127, Qr :0,321, -Qp: _O,lbg, q3",= 0,824,
Aa,7 pr!65. uo : 0,025, uL : -0,039, u, : 0d84, uB : -O,Ciitt, in-l
- 0,143. flo uonyueuHbrM B',aqe,uav Q n d. nalvcn rurirrrrrr p z nosuqz-
onnuft yron 0 uJrooxocrrr flor,spuaaqr4r4.

Pesyrr,rarrr aroft [porleAypBr troRaBaHBr Ha pr4c. 5-g. o6paqaer: na ce6r
Brrr{Marrrre nonnoo6p-aaHoe uBMerreur,re o60nx uapar,nerpoa c saaort. Tanoe no-
BeAeErre rrx trpl4BoArlr x 4nyrop6oMy BlrAy BaBlrclrMocru crenegrr uoJrflpr43arlrrr4
or $aarr (pnc. 7) c Mar(crrMyM^aMx rroJr.Eprr,arlr4r{ na {asax 0 ra 0,3, pirgr"l"_
HbrMrrt MrrErrMyMoM ua $aae 0,2. B ra:rrepBa_Jre Saa or"0,4 go 0,8 ,oooprruqr*
[ep?r(aJracb trpr{MepHo Ha ypoBHe 0,150/0. XapaxrepHo, rrro Mr{Er4MyM rroJr.rrpr4_
Baqrru ua Saae 0,2 upnxogrrrc.E Ea o6nacrs Bropr{quoro *r*r*y*u 6necira,
a o6a Mar(cr4MyMa coBtraAaror c {aaauu onar"rilyros 6recxa. Iiur*"ra oo-
cro.sHEbrx (ue aanzcrqrax or..saarr f) xouuonenroB B trapaMerpax f ll fi ruoxer
6rrrr csseaHo c rrocrosunoft maneftnoft noJr.flplrgar(ueft ,arry"urrlas AM Her,
Bo3Elrr{aroqefi nan B Me)flBBeBAuoft cpe4e, ran r,r s cauoft crzclere r4Jru .sBJr.firo-
qeftca zx cylruoft.

HeAoctaron AaHHbIx o Melr(BBeBAnoft uorapuBaqr4n B or(pecrHocrsx Corn-
qa, c oguofi croporrhr, rr cJroHrrrocTb cauoft cncreurr AM Her, c 4pyrofi, noxa
EE trOBBOJI.f,IOT AOCTOBEPIIO OIIPEAEJII4TE BHJIAA rAM4Oft IIB ETI4X HOMNOHEHT
B trOcro.rrrrEyro qacrb nunefiuofi troJr.rrpr4sarlu[ r{BryqeHr,r.s 3Be3Abr. o4naxo
oqeEr{r{ soaMoxroft BeJrIrq}IHbr Me}fiBBeBAHoft uorxpraaaqr(r{ rra paccro.sHlrr6
AM Her (onoro 100 uc), cAeJrarrHrre Ha ocnoBe rrMerotrIrrxcfl AarrHr,rx o BaB[rcu-
Mocrrl nr,rneftuofi troJl.Epr,Iaaqrrl4 or paccr orint4tr s 6rrdxafimr4x or(pecrrrocr.rrx
Con Ia 120-221, trpr,rBoA.flr H Bernqr4HaM trop.rrAKa o,lo/s, 

"ro",pur""roc ua6nro4aerrofi nenlrslruoft Aar AM Her. floarolry Mo]Kr{o ,rru"uru, rrro rro-
crosunrrft sreH nuHeftnofi nonapraaal{}rr4 yt,ilyseLn-fl. AM Her s gEasr4relrHoft
creleHu o6yclonnen Me)r(BBeBAHoft cpe4ofi.

cpanaraaan xo4 rraneftuoft nonapnaaqrrr. c {asofi uo HarrrrrM AaHH},rM c xo-
noM KpyroBofi uonapuear{r4[ rr3 [23], uerpyAHo BaMerlrrb, rrro Me)fiAy rrrrMr,r

8
1t
10
8
7
I

11,
13
t0
10

151

f n q u o- t u 0-



ElreeTcfi olpeAeJreHHafl cB.rrsb: HyJreBbrM sHaqIeHI{flM npyroBoft rloJlEprrsaqlrtr
Ea 6aBax 0 u0,2 coorBercrByror Dr(crpeMaJrbHble BHaqeHrr.E rlapaMerpoB rruruefr-
uofi uonnpuaaqr4rrr (l u u.Bropoft (na {aae 0,3) uaxcuuylr lraueftuoft uonrpu-
sarllrrr coorBercTByer MaKcr4MyMy orpr.rqareJrbHoft xpyronofi noJlflprrsaquu.
flrocHocm [oJrflpr{Bar{r{u r,raJryqeur,rx s6iltaaw aroft Saarr floqrrl rlepflenAl{ny-
nflprra rrJrocHocTrr rroJr.frprlrsaqr{u n saae rJraBHoIo MaHCI{[IyMa rloJrflpfi3aqtrU
(cu. puc.8). B o6racru {aa or
0,45 go 0,80, r4e HpyroBafl rroJr.E-
pIIBallu.g lleH-fleTo.fl B ruI4pOItI{x f ,%
rrpeAeJrax, JIr4uefir{af noJlrrpr4Ba-
qzalueuaercfl oqeHb c;ra6o. Ta-
xrae Sa ro n r,re coo'rH o ueHr{r rterltAy
Itpyioooit u ruHeiiHorZ noJr.B pr.Iaa- 1r
quefi ne yHJraAbrBarorcfl B rroAeJlb
IroJr.rrp a c cur{r,reTpllqHbInr qeHTprr-
pOBaIIHI'IN{ [I4IIO"tIbHbIt\I l'IalHI{T-
HbII\{ NOJIEM, ,:I

Ar" o6trrcueuufl paarullufl 4a
BEJIIITII4H }{AITCI,IMYIIOB KPYIOBOI{
norr.Epr4Barlr4u flpegropcnuft fi
Itruenuruscxlrfi [13] rpeAJro]I(I{rrr{
I{O[eJII] IIOJIfIpa C AI{IIOJIE,HLIII IIO-
JIeN{, Ho c paanofi rlailp.rl}r(eHuo-
cTr,ro rloJrfl Ha noJrrocax. o4uaHo o
ara ilroqeJrE, Tolr{e He Nro}I{er o6r,tc-
Htr{TL OTMeqeHHbIe SLrme OCO6erl-

Hocrr{ rroBeAeur4.rr .ru.rnefisofi no-
Jrflpr{aaurrrr co BpexreHenr ra draao-
Br,re coorHortreHr4-rl N,Ieir(Ay r(pylo-
sofi ra fluueftuoft nonapuBaIII{.rINrIr, -o'8
oco6eHHo B r{HrepBaJre Saa or
0,45 4o 0,80.

IIa6.nIo4aeurte oco6eHHocrLr
Molr{Ho 6r,rno 6r,r xortr 6r,t qa-

crr4qHo o6tRcurtr, orHec-fl rrx Ba

cqrer Br4Al,Moo'ru B o,tpecrHocrl{ 16

{aarr 0,80 oAHoro r{a MarHI{rHLIx
rroJrrocoB. Taxoe rrpeArloJlo?fierrue
paBHocr4Jr6Ho rIpeAIIoJro]I{eIrI4Io o
TOM, qTO I{eHTp AI{nOJIfl He coBua-

Plc. i)

Aaer c qeHrpoM BBeBAbr'((cMeqeE- z,/,
nrrft gunonr>). Mo4enrr co cMe- 4d
qerrHbrM Ar{rroJreM [24] ycneuno
trpuMeEflJrlrcb [JLfi aHaJrr[3a r[3-
MereErrfr nlruefiuofi troilflprraarluu 4l
UBilyqeEI,Ifi IIefiOTOPbIX MaIElIT-
Ebrx BBeBA no {oprrre rpaentopraft
KOHqa BeHTOpa rloJrflpu3aql{r{ Ira 

17

rrJrocHocru IIapaMerpoB cronca
q, u (<ile'reJrbHbre AlrarPaMMbrD)- Hax tronaaar{o sl24l,rrereilb' _t/
EEre AlrarpaMMLI ,qJIg MaTEIITErIX "- |

BBeBA lrMeror BIIA yJIIrroH flacna- 
|

4ro 4 7.f tr 4zf 4t/f

ts.. Vlx {opua otrpeAeJrflercfi u _, o
ocEoBIroM geruslduoft fi ranpaB- -u'o
JIeErreM cMeqeEl4fl qerrTpa Mar-
EtrTIIOTO AIItrOJIfl C IIEHTPA sBEsAbI
rr reoMerprrqecHI4r,ILr rpaHr:opartra
(yr.nonr Han,IIoHa ocl{ BparqeHlrtl
BBesAr,I It Jlyqy 3peHr{fl r{ yrJIoM

ts2

l,to
Pnc.

47t 4zr 4f/ f
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EAftJIOHA I{AIHI{THOfi OCI4 K OCI{ BPAtr{EHI{,E II AP.). ACUUIIETPU,II NETEJIbHI,IX
"AI'IarpaMM BIJBbIBaerc-rl paauoft seruqlruoft HarrprJlHeHHocrr,rrroJr.E Ha rroJrrocax
'Al4rroJrq' a r4x crlJIIOcHyTocrb pacrer c pocroM yrJra rrar{JroHa ocr{ BpaqeHlI.rrIt ryqy 3peHu.rr.

Bz4 uererlnofi 4uarparrl'Ibl AJLrr AM l{er, [ocrpoenrrofi no naurralr Ha6rro-
,AEHI4,fIM (PIAC.9), AAET OCHOBAHIa.rI AJI.'I EE IIHTEPIIPETAIU4III B PAN{I{AX MOAEJII4
SBeSAbI CO CMeIIIeHTTI;II{ AI4nOJI€M C MatHr4THr,IN{r{ rIOJrIOCalrll paauofi cunr,r. Cy4aflo cTerIeHI'I CnJrlooHyrrocu,r erofi Ar4arpaMlr.br, MolIiHo rloJrararb, rrr0 ocb Bpaqe-
)EI{.fr SBeSAbI HaHJTOHeHa H rysy 3peHr4.fr Ha Aocrarolluo 60;r,urofi yro;r, ,ropn4xa40-60". Haupan.rreuru 4"rurx6rrrx no op6ure B rrpoe*r{r{rr Ha Haprr4HHyro rrJroc-
nocrb orlpeAeJrflerc.q HalrpaBJreHl4enr o6xo4a Al4arpal,rr{r{. I4e-aabonbrxoro paB-
6poca na6.nro4aellhrx BeJII4.II4H r,IaRcr{Mynfa noJr.Epr4BarIr.rr4 or Holrrr K Hocrr4u 6rrcrprrx SrroHryaqufi non.npr.raaqr, 

" ,rpn4"rui op6urar.uoro quxra 6o_
'JIee [eraJrbur,rfi ananraa [oBeAelrr{.a .rrznefiuoft rro.,r"puiar1ur4 r4BJryqegrz 1 cucTe-lrrr ANI Her npe4craBJlserc.fl BecbMa BarpyAHr{TeJrbHr,rM. Moxruo Jrr4lrrb or}re-
TI4TE, lITO .ITTATrEfirrA,g IIOJI,rIPIlISAqI4,fI, IIO-BI{AI4MOMY, 6O.rrEE qYBCTBUTETbHA
x paBHOfO poAa Bapr4aqranu $raszuecnux yc.rrouufi B BOHe ee o6paaoaaFrr{fl, lreM
ItpyroB a.E n o Jr.fl p14 3 aru4.fr.

Pne. 5. I{auenenr'te [apat(erpa roJr.Epr.r3arlrrr{ q: p cos 20 c {aaofi f op6lrra6,noro reprroAa.tto Earlrr.rM na6rro4enlrnlr
.fo'rxlr - cpeAHrre BHaqeHurI fiapaMerpa q B cepurr r{3 qerbrpex r,rsMepeHffit. I(pecrurru 

- sHaqeHtrE q
noJryqeHHble ycpeAHcHI'reM tro 6a3oB6ltr1 I{}ITepBaJraM xrfipuEoft 0,05. CBerrbre r{py}r{Hu, coeAnHeHHHe
'cnroxlEoii JruHuerl,- pe3yrbrarbr npeAoraBJreHrrff xoAa napaMerpa q c Oaaori I c noMotqbro prrAa @ypbe,
'coAep}ftaulero nocrolsnuii HoMnoHeHT r{ ABe rIepBblx rapMoHr{Hr{. Illrplrxonoit rug11eit [oHaBaE xog [a-
,paMerpa Q c Oa3oli I tro Ea6flIoEeHulM 2.vlr 1978 r., ftorfi& snss6g4.nucl uauoornurre BcJ]uqtrHrr rro.Jrffpr{sarItrrr u 6recr{a aBeaEbr

Pue. 6. I4anesenras rapaMerpa rroJrfiprrBarlrru ,2 : p sin 29 c $aaofi I op6rrarruoro 11e-tprroAa rro EartrrrM ra6arc4euuru
'O6oaHaqenua re ,fie, qro Ha puc. b

'Puc. 7. l'Iailteseufis crerreErr rroJr.fiplraa4rru p lralryqerr4.fi AM Her c (faaort f op6rrarrroro.llgprroAa tro EarrrilM HaorloIeEuffM
'Bepruxa.nluoit 'repro'rHoii rIoHaBaHa BeTHIILIHa rr.rfir4qHoft cpe[HeHBaAparu.ruoit ou;r.r6xu r{3MepeHsrr crelre-IIrr floJrflpl'r3arluu D rpylne I'I3 trerbrpex uaMepeHuit. ocrarr,Hbre o6osuaqeHEs re ]r(e, qro Ha puc. b

'Puc. 8. IzlaMeues[e rro3rrlll4ourroro yrJra rlJrocrocrrr fioJrxp_r{Bar{r4rr 0 (rpa4ycrr) rr3JryseEr.r6
.A,M Her c {aaort I op6i,manr,uoro [eprroAa tro Eamr.rM rrd6rrrfi;;;M-'
I(pectuxu I4 Hpylnxr.r o6oaHa.raror ro lr(e, qro Ha puc. b
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Puc. 9. Bexropnaa A[arpaMMa, rror(aabrBaloqa.E ABurr(eulre.KoEqa Ber(ropa luseiisoil no-

Iuarpauua nocrpoeHa Tro flaparlerpal\I q, 1'r, roJryqeHHr,]M B pc3yJlbrare npIrNeHeHI,Ifl rapMoHuqecHoro aHa-

JII{Ba. Haqaro ]{oopAr{Har cEBuHyro Ha Derurrr.rHy nocroEHuoit cocraBJrflIorUel-I no Har(AoMy rI3 napa}IerpoB
(cu. rerrcr). I{uspalru oooasaqeuu $aerr opoura.rr,Horo neprroAa. CTperriarru noHaBaHo uaupan,neuue o6-
xotra AuarpaMMbr, coornercrBylotqcc HanpaBJreluro ABIrlHeHr'Ifl BBcBEbr no op6nre n flpoenqnlr Ha HaprrIH-
HyIO IJTOCHOCTb

Br,rno4r,r

OcHosurru peayrrlrarorl Harxl4x ua6nro4euufi ANI Her s 1978 r. cJleAyer
cqr4Tarb Br;r.flBJreHrre o6rlero xapaxTepa raslreueHlafi 6.necxa u rrasefiuofi no;rn-
prraar{r.rrr ee uaryqeur4a c {aaoit op6utanr,uoro ilepr{oAa 3a AoBoJIEHo 6onrnroft
(urecrr uecnqen) [por{e}Ityron Bper{eHI4. Bu4 nextopnofi 4zarpar'nir,r luuefi-
noft uonaplraaqr{r4 Aaer ocHoBaHra.rr npeArroJro}ril4rr, r{oAeJrr, rroJl.flpa co crIexIeH-
Hbrlr Al4rroJrbHbrtr{ rrarur4THr,r}r rroJreru c pasnoft Hanp.Fr;HeHIrocrblo noJI.rI Ha rIoJIIo-
cax. Taxa-s r{oAeJrb ryque corJracyercrr c ony6ruHoBaHHr,I}Itrr H rracroflrqerly
Bper{eHr4 peayJrE,raralru (rorolierpuqecHr,rx Id IroJraprrBaIILroHHtJx ua6rro4euuft
ANI Her. Itpoue roro, rIoJryqeI'IEI HoBbIe AaHHbIe, yl{aabiBarontrI'Ie Ha cB.E3b
((BcfrJrecnoB) noJr.fiplraaqllr{ c 6r,rcrpr,rlr, TI4na Bcrrblruntl, yBe,IIr{qeHI'IenI 6;recHa
SBeSAbI B N{aKor{nrynle, r{olAa BBeSAa }raxoAl4Tc-fl B ar{Tr4BHorI cocTofIHI,lI{, flpn
rroHr.rlr{eHHou 6necne BBeBAIJ era cBrrab ldcqeaaer, a r{Br{eHeHrr.s 6,recna tr JtpI-

nefinofi [oJrrrpr{Baqr{r{ He HoppeJrr{poBaHbr. Buecre c rerl naruu ua6.nroAeHl,Ls

rroKaBaJrtr{, rrro cJIo;{iHocrrr rloBeAerrraR 6recna n nrlnefiHofi noJI.FIpI,IBaIII4Ia I,IBJry-
qerrr{fl arofi anea4rr riBJr-srorcrr oAnofi r{B ee xapaHrepHEJx oco6ennocrefi u uyix-
Aarorc.fl n 6olee o6cto.ste;rruou uByrIeHLIu.

Anropn 6raro4apar H. Il. Ile'rpony, II. B. Itrlceteny n B. T. )I{oroneay
aa 6olrruyro nolror{l, n o6pa6orre na6:rroleurnfi n uoAroroBxe rlJrJllocrpaqrafi.
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y,4}t 523.%
o COECTBEHHbIX UBETAX (U _Bl, (B_Y)

B MAHCIIMyMAX BCIIbIIIIEK SBEBI TIIIIA UV Cet

II. O. 9yrafinon I

flponegeu arrarrr.rB co6crneuurix rIBeroB (u - B), (B - v), ra6.nrogaeunx B Ma1cr.rrry-
Max BcrrblrrreK 3Be3A rr,I[a UV Cet (qneton taa6nrrosnoro r,ta.rryueulrr). floxaBano, sro cpeAuue
suaqeur{E cocraBrr.sror npr.r6ruar.rrenrno ([/ - B): -0,9, (B - y) : -f0,2. flpege;lrr
peaJrbrroro paa6poca cocraBJr.rrror *0m,2gtut (U - B) n -l-0m,3 I.J.n (B 

- Z). Co6cBeunrre
qnera (B - 7) yre.nuur4Balorcff fipr'rMeprro na 01n,1 or uar,r6o.nee Motrlur;rx go c.rra6ux rcnn-
IIrex' 14a coflocraBJreulrr c reoperlrqecxr.rMr,r qBerar\{r.r Bcr]brrrreH no,rrysenr,r Kl{Irerr.rqecgne rer\r-
rreparypr,I 106-106 Ii g.rra ontr.uecxlr rounoro clron rr lop.sAr{a 104 I( 4lx cJrorr, rroJrylpo-
SpaqEoro IrJrI4 rrelpoBpaquoro aa 6a.nrueponcfiI,rM rrpeAeJrolr, Cgenaur,r Her{oropr,re Batreqa-
EI4f O IUOAeJT.SX BCrrbIIrICH.

oN TNTRTNSTC (r/ - B), (B - 7) COLOURS rN MAXTMA Ol. FLARES OF UV
cET TYPE srARS, by P.It. chugainou.- The analysis is rnade of intrinsic (u - B),
(B - V) coloursobservedinmaximaof flaresof UVCettypestars(coloursof excessraclia-
tion). It is shown that mean values are approximately (U - B) : - 0,9, (B - y) :: +0.2. The limits of the real scatter arc *0m.2 for (I/ - B) and t 0-.3 for (B - Z).
Intrinsic (B - V) colours increase about by 0r1.1 from the most powerlul to weak flares.
Kinetic temperatures obtained from the comparison withltheoretical colours of flares are
of order 105-106 I( ior the optically thin layer and tOa I( for the laycr semi-opaque or
opaque in thc Balmer continuum. some remarks are made about flare models.

.co6crnennrre r{Bera B rraxcr4rryarax Bcnbrrxer( BBeBA rr.rna UV cet (qnera
ua6r,rroqnoro r4a.rurt1su11a) an.rrarorc.s sariinofi xapar{Tepr.rcrrrnofi, uo xoropofi
IIOII{Ho cyAI4Tb o (tr,raz.recnr4x ycJroBr.r.sx n o6nacrnx Borrbtlrrex. Ana.nrna coor-
BercrByrorqr4x AaHHbrx Ha6rroAer-rr4r,i upono4uncn [4rapaonnorl [11, I{pucralt-
4lr u Po4ono [2], n'Ior[r[erronr [31, fpranranu,rr r,r Co6o.rresuu [11] r4 Apyrr4ur,r aBro-
parlr4. BonnurzucrBo aBropoB crrr4Taror, uto paa6poc na6.irrogaeuirx co6cr.nen-
Er,rx qBeroB BcnbrrxeH (U - B), (B - V) cBr4AereJrl,crByer o pa3Jrr4rrr4r4 rfraan-
qecnl4x yclonufi g rex o6racrr{x, B I{oropbrx BoBl{r,rr{aer orrrrlqeoRoe r,raJryqeHl4e.
Oguaxo yI{aBaHHrIe l4ccJIeAoBal-rl4fr r4ilreror cyulecrBeHHnfi ue4ocraroH, TaH Han
B Frr{x He Aarorcrl oqeHlirr paa6poca IIBeroB, BLrBrJBae}toro orurz6xallra na6lro-
Aeurait. Bce arroplr paccMarpr4Baror r{Bera, ourra6xr.r oilpeAeJreHrrfl r{oropr,rx
paBrr4qarorcq n lomstux npeAeJrax. FIo ro,lrr,no s [4] Bcrrbrrrrrtrr paBAerrerrbr Ha
ABe rpynnbl B BaBIlcI4rIocrI{ or aNrnJrr4Ty4r,r 6.necxa LV u rorr}rocrr4 onpeAeJreHr,r-rr
BerIZIII4Ir 7, o4naHo ouu6rir4 co6crnenurrx r{BeroB BCrrbrrrrex (U - B), (tJ - V)
s [4] ue onpeAeJrrrrorcrr.

._ 3g"_9t npoBeAeHo cnerlr4arrr,Ho paccrrorpeHue co6crnenr.rbrx rIBeroB (tl - B),
(B - v) B rrar{cr4*ryrrax Bcrrbrrrren BBeBA rrana uv cet c yue.rou ouu6ox r.ri
orlpeAeJrerrr{fl. coorrercrryrorqufi arraJrrls I{aHrrr;rx Ha6rroAeHr4fi rrpoBeAeH
s n. 1. V'Ilrlrbrna.fl peayrrrrrarbr, rroryqeHlrrJe Hai\rr,r [5,6], a rar(;rie Eounou ra
MoS$errolr [7], lnr ilpeArroJraraetrr, rrro B rraHcrn\lyil{ax BcnbrrueH orr4 rror{aBa-
TeJrI'I llBera B ocHoBHorl xapar{repr4syror pacnpeAeJrer{r,re DHeprr,lrr B orrrr4qecHotrr
r{oHTr{Hyyr{e, a BJrrrrrnlre Ha Hr,rx Durrccr,roFrHrrrx lranrafi lra.no. B n. 2 conocras-
nenr,r ua6nroAaer{rJe rIoI{aBareJrr4 I-(Bera c 1'eoperrtqeonr,rMrr rronaaareJr.fiNrll AJrfl
EenpepbIBHOIO LISJIyqeHI,Lfl, Bbrrrr,IcJreHHbrn{ll ilo moAeJrr{r{ BcilrrlrrreH, rT cAeJral,rbr
IIeHOTOpbIe B aft JrIo cieHll.fl .

1.55



1. Ha6;lrogaeur,re co6crBeHrrbre rlBera lr nx ourr,r6xn

Oruu6xu rlar{epeHrr.tl rloronoB I{ rroxaaare.irefi qaera rle6brroquoro rraJry-
'qeHu.s BcrII{IrreH BBeBA Tr4[a UV Cet Moryr 6rrtr, nafi4erlbr rro orln6xalt raaMe-
peHl{fl uOTOI{a 1s OT BBeSILI [pI{ OTCyTCTBI{I4 BClbIIIIeft. BCe Ony6tUr(OBaHI{bIe
peayJrbrarbr ua6.rrrogeuraft scrnrlrIex BBeBA rr4na UV Cet B cr{crer{e UBV cogep-
)I(ar olpeAeJlel{rrfl orHocrrreJrbnrrx ouru6o:n 6hl I(), NIomuo npeArroJrox(rarb, lrro
ourr.r6na cyr{rrapHoro rroroKa or SBe3AEI BO Bperrfi Bcrrbrrrrr(r4 1611 cJre,{}rotr{r{rr
o6paeou cBflBaHa c our,r6rtoft uorona Is:

(1)

3ro cootuolIeHI4e rIoATBepirtAaerc.rr rro r4BlrepeHr{rrM rrocrofrrHbrx BBeBA,
fioryqeHubrrr rrprr rex E{e ycJroBrf.flx, [pr{ r(oropbrx o6rrsHo rrpor,raBoAflTcr
na6nro4euu,rl Bcrrbllrrex, u ranoft xte .spxocrrr, nar Bcfiblxl,rBarcrqr{e BBeBAr,r.
Ec.rur otuoclrreJIbI{bIe rIoroItrI us6rrroquoro I4BJryqeur4.rl Bcnrrrrrltrd orrpeAeJlr{T6
HAIT

I : (10+t _ Io)llo .(2)

ra O6OauaquTL I{x xan ly, ls, ly COOTBeTCTBeHHO AJrfl rrOJrOC U, B, V, TO MEr
IOIYTII{M' 

'ITO

- ( Io*t \'/'-ulo+r: \Ti ur"'

I al
I--:-I 

-

(U_B)

(+.,) (+)' / r \o, ( "r" \"
' \10.i'

oe_,,: 1,086 t(?l * (#)'|'',
o(B-y) : 1,086 [(*)' * (#)']''',

n4e (t/ - B), (B - V) - co6crnennbre r{Bera ua6rrrosnoro uaryqeEr,rn Borlbr-
men. C troMorqbro arr(x cooruomenuft Mbr otrpeAeJrznlr ourra6$fr oi,, o:u-Br?
O(B-v) B sBeBAIIbIx BeJIIMI4IIaX AJI.fl MaficIIMyMoB BCnbImeH uO AaIIEbIu [3, 8-18].

Oqeunra peaJrBrroro paa6poca co6crseunbrx r{BeroB B Mar(cuMyMax Bctrbl-
ilren IraMI[ 6m.rr,r nonyqeubr cJreAyroqr,rM o6paaou. Cnasala trpeAtroJro[trrM,
'.rto paa6poc uoxaaareueft qnera BBIBBaTT roJlrno omu6nalru ua6uro,4erlrfr,
u trpoBeprlu ary rnrroreBy Ha ocnoBe fipurepr.rfi (xrr-HBaApar>. Ectra xpurepuft
Ee BbltroJrn.rrerc.fl, To aro AoJrlnuo oBlrallarr, qro peailburrfi paa6poc cyqecrBy-
€T rI oH Molxer 6nm oqeneE KoruqecrBeuuo. Itaxr4orr,ry o[peAeJreuuoMy r4s
.ua6mo4enraft uonasareJrro rlBera C 6wn uprrAau Bec

i2

: 
-2,51g iulis f const, (B

(3)

- V) : -2,519 ialiv 4-.""ili

(5)

(6)

(7)

cpeAHeBecoBbIe

P" - 69-,

r4e C : (U - B) u:nn (B - V). Sarerr 6run oupeAelreHbr
:3HaqeHu.fl

e :2pcrCrt\pcr,,
BBBerrreHHbre cpeArreHB aAparr4qHbre orura6xra

o'" : () pct ozc;\ pcr)'t, : ("tZ par)'t,

J{ cpeAHeHBaAparurrr{Ere omn6Hra cpeAueBecoBbrx rronaBare.neft qneta

oV: o llf n,

n\
rAe ): ) , rL -.tztcfio ua6nro4ennft. Snaqeurn n, is (xpafinue upe4enrr),

k-1
,(A - D, (E=V, oc, odrrpr{BeAer{br [rrn r.Errr BBeBA rrrra UV Cet s ra6n. 1.
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+0-,{8+0,04
+0,15+0,04
+0,26+0,05
+0,02+0,07
+0,17+0,08

---l
/

(tl)

8o
oo

E]

,^'ho

/6"
Puc. 1. Paa6poc co6crseurrrx qBeroB 3BeBA rr{rra UV Cet
o-AJTfl (u - B), 6 -Ern (B -V); 1 _yzcMi, z _EV Lac, .l _AD Leo, 4 _uv cet, 5 _CNLeo' rllTpnxoBoii JluHtreit rol{aaarra rpaHI{IIa, Ba Horopoit oilrrlor{tr uaMepeuuit ,p"rur-ury pearr,Hr,rri pa,-6poc co6crnerubrx rIBeroB

,{NA tOTO r{TO6bI IIPOBEPI4Tb KPI4TEPI4fi (XI4-HBAAPAT)), tr,IBI OIIPEAEJII4JII4
C]/MMbI

+.

I[, CO,IOCTAB!78 UIX C TA6TI,ISEbIMI4 SHAqEHU.'IMI{ AJI.E AAIIEOIO N, HAI]Iil]/', TITO OIII4
'6oa^rure ftpl{TuqecHux 3HaqeEr4ft rrpr4 AoBeprrreJrbHori Bepo.srrrocrr4 cBbrrrre
'0,995, r. e' npr4repuft He Bbrrorrrrnei.c".'bn"i"L-p;;;;";;;H{Ay BbrqucreH-
.rrbIMI4 u ltprarr{clecHl4Mrr ra6Jrr{rlu6rMr4 eHaseHlagMIa 12 ueaenraxu, r4 rroaroMy
MOlr{Eo rrpeArroJroEtr,rrb, qro peanr,u_r,rft paa6poc xorrr lr cyqecrByer, rro He IIpe_;Bbrrrraer cyrqecrBerruo olrra6nra na6nro4eurafi .

Sneaga Td=i (B-v) C1,

YZ CMi
EV Lac
AD Leo
UV Cet
CN Leo

0,7-4,0
0,1.-2,9
0,1-13,9
0,2-4,5
0,1-4,5

-0*,91*0,02
-0,93.10,03
-1,03+0,04
-0,60+0,09
-0,84+0,06

36
29

14
t4

o*,72
0,06
0,16
0,26
0,28

0^,1/t
0,04
O,M
0,14
0,22

-0,t'4
-0,48
-0,42
-0,07
-o'tt2

Boree.orpeAeJre'rro Be,,uqv'a pea,rb'oro paa6poca Molr(er 6rrrr oqeneua
y:, p"X.,1: I_rI11* r*t*r4r4 orpaHuqr,rBaro, oOor"-r", ;--;;;oprrx paa,ocrn\L - C) Ee trpeBbrrrraprt 

.B-o. Itan_ nrz4no ws pic. !, ,,pg o."O*u" ;;A;;;;'0-,10 p,ra (U - B) yr}*,tS Anx (B _'i1 pur"o.;"1b:Ai;qrr Ee BbrxoAnrBa trpeAeJrbr o6racreft, orpaH[qeHEbrx rrp.flMbrMfr Jrvtr,;r|.flMr.. orCrola il;y.;;'qro cpeAHeHBaAparvqHbre. 
_yKJrOEeEUn 6 pe^a.rrruoro paa6poca Ee trpeBErmaror0*,10 ana (U --B\y p!,tilry(B : 14. nf"^r" ,;;;;A;, rrro rrpr omu6_lt&x o6, Meubmux 0*,10 u 0*,15 coornercrr"irro Nry (U :Et'" fa _j71, p"r_juocrlr Q -e) Ee trpeBrrrrraror t0m?B giln (U ]a)'" *Ok,+'11la1- d:i\.vl'cxop.n r43 AaHHbrx irauenufi,^ *- oqarrru"M trpeAeJrhr peaJrbEoro paa6poca,rcocrs.BJrflrorrye or ;g2d 4o ;93d, xa* upu6,ruarfteouro itdd,i-;;"'(U:";j
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r.r -10"',3 Arfl. (B - 7), uro rplrMepuo coorBercrByer trpIrBeAeHHbIM orIeEKaM

Bepxgrrx rrpeAeJloB 6. Moxuo orMerldTb rafi?fie gnn co6ctneHublx I{BeToB'

(A - Vl ,i"*oropou rpeo6nagauue troJIo)r{I4reJIbEbIx paanocreft (C : e^)

n o6racru 6o;lsruux oruu6on oc, T,e. AJIE cua6rrx BctrbIItreH (cru. puc. 1, 6).
O4uaxo ara oco6ennocm, 6y4et o6cyrngena HaMf AaJIee 6o;ree uo4po6no.

,[lr roro sro6br npoBeplrrr, Ham Br,IBon o trpeneJrax peaJlbHoro paa6poca,
paccMorpr,rM ra6t. 2, n noropoft rpLIBeAesbI AJIfi I(aE(Aofi ua aneag co6ctseq-
ubre qBeTa B Mar(cl4Myr{ax BcnhrllreH, orrpeAeJleHEble c EaI4MeHbIXrAlrz oruu6-
HaMra. ptu ,gaauue roll{e roxaablBalor, qro peaur,ur,rt paa6poc upu6lraara-'

reJrbuo -10m,2 ylt (U - B) u +0-,3 P,ilfl (B-V), xor.a B cilysae EV Lac
troKaBareJII{ (U - B) paarll4qalorcn na ;F0*,3 lpn ouu6nax IIx oupeAeJIeHIIE

or +0-,03 go 4-0*,04. flonyueuuble SIISHI(I4 peaJlbgoro paa6poca IIoArBepE{-

Aalor, srro cpeAHrde BuaqeHrafl co6crseHubrx {BeroB B MancrrMyMax Bctlbrrlrer
cJreAyer orrpeAeJlarb Har( cpeAl{eBecoBr,Ie I43 coorHorneuufr' (7), (8), uocxolrny
lns 6oru-rnlrcrBa paccMarpr4BaeMbrx BcrlblrrleR orura6Hra olpeAeJIeHId.s co6crneu-
nrrx qneron raa na6rrO,qeuuft sarz6oJlee cyqecTBeHHbI. Oguaro npI4BeAeHEbIe'

s ra6r. 1 auaseur4rr ourra6oH peByJrbrara o3 Balru)r{eHbr, TaI( KaH rlpr4 I4x Bblqr4c-

Jrerrr{r{ yqrdrr,rBarflcr, roJrbr(o ouru6xra na6nro4enrafi og. CJre4yer-orMerr{Tr, HeyBe-'

peHEoCrL onpeAeJleHl{fl cpeAHeBBBeIIIeHHbIx qBeroB R;rs UV Cet u CN Leo'
BrrBBaHHyIo TelI, llro quoIo ua6.nrO4eurafi ua.ro, a r.rx Omu6Xra 6Olr,urrae.

EV Lac

AD Leo

bctb

\,-. 
1

Z)TCE

-0,90+0,04
-0,94+0,09
-0,77*0,09
-1,09+0,10
-0,87*0,11

-0,78i0,03
-0,93i0,03
-0,77+0,03
-0,76+0',04 

r

-1,40L0,04

-0,58+0,09
-1,09+0,10
-1,08+0,12
-0,95+0,12
-1,03i0,12

0,0+0,0r5
+0,1.L0,07
+0,1.h0,10

+0,47+0,10
+0,62+0,12

-0,07-f 0,02
+0,31+0,02
+0,26i0,02
+0,2610,02
-0,09r0,02
+0,07+0,04
+0,67+0,07
+0,6510,07
+0,03i0,09
+0,38+0,10

UV Cet

CN Leo

-0,8+0,20
-0,7t0,2L
-0,6{0,22
-0,5-F0,24
-0,2n0,24
-0,8+0,18
-0,4t0,23
-\L+A,25
-0,9+0,29
-1,0+0,30

-0,1t0,08
+0,2+0,09
-0,1,t0,11
-0,2J.0,1"L

0,0r0,12
+0,1+0,08

0,0+0,19
-0,{+0,29
+0,3+0,30
+0,1{0,32,

PaccllarpranirerlrrTe crarldc.r.r4rrccHrre AaHr{bIe 6nrnlr I,1crroJrI)3oBaI{],I irarII'l

ratiir{e AJrE orrpeAeJIeHr.rfl Hoacfrfrarq,r,reuToB r{oppeJr1IIJI4!7 r }IeiIiAy (U - B),
(B - V) rr lB, Ho.lopLre ]trr HaxoAr.rJrII I{a oCHoBe CJIeAyIoqI,Ix coorHolIeHI{I{:

)Pariarcr -TrC )a;x,
) pcr.(,* -1d'

- )rtiur,B : ->;;- , ,:#, b,atc: )o'siur,cr- ire 2Pr,
)nyQu'- eY

(L2)

urw (B - V) ua fu; biBlc -.
- V); P' - nec lp, I{oroPr'Ift

7: (bslirbiBlc)'l',

3gecr, bclia - Hoa${nqraeur perpecclar{ (U - 2)
Hoa$(iuqraeut perpeccuu iB Ha (U - B) u,r,u (B
oupeAeJLfIJIctI Kar(

P' : (oiulfu)-z'

t5B

(13),

Ta6rnqa2

3BeBAa (U-B\ (B-vl 3BeBIla (U_B) (B-v')

YZ CMi



Ilouyuennrre anarreurr.fl r AJr.fi rronaaareJrfl (B - V) Aanbr B cron6qe 8 ra6n. 1.

Brnn (U - B) anarenrrfl r He rrpuBeAenbr, raft Hafi gra nam4oft r(B paccMarppr-
iaeurrx BBeBA oEr/r or(aBaJrucb oqerb 6nuarlrun n HyJIIo.

I(an yxte 6nuro HaMu orMeqeuo, Al{ctrepcus 6 co6crBerrnblx qBeroB 6omme
g;rr(B -V), 

qeMAils (U - B). CTpyroft cropo_Hbr, o6napyrnerurafi r(oppe-
uxqzn rofiaarrBaer, qro peamuuft paa6poc oo6creeHublx qBeroB (B - V)
qaCTuqEO BbISBaH TeM, IITO OHII ClICTeMaTfiqeCKI,I yBeJII4IIUBaIOTCfi. C yMeHbIIIe-
uuent 13. Ognano Mo?r(Ho yrBep?fiAarb Jrurrrb, qro cyrqecrByer reuAerrqrrfl R r{B-
ireHeHr,rro (B - V) rplr I4aMeuennn ip. ltoa${uquerrr noppeJrfiqr{r{ He trpeBbr-
fiaet 0,48, u, cJreAoBareJlbuo, BeJrr4lluua cacreMarlrltecnr,rx raalrenennfi upu-
Meprro rar(afl ?r(e, HaK omr,r6nr,r na6rlo4euufi u 6ecuoprgouurrft paa6poc aua-
{enufi (B - V). 3as[curuocnr co6craerurbrx r{BeroB or Moqr{ocrrr Bcrrbrmfirlt
ilrolr(Ho xapaHrepr4soBarb r(aH rrBMerreHrre (B -V) rpr4Meprro na 0,1-0*"2
rrpr4 rrsMeueluuu ip s 10-100 paa. O6quft xapanrep arofi aasuczMocrrr lr ee
peaJrbHocrb cJreAyror na roro, qro Ar.E Bcex rrflrr[ anee4 xoa{{r{rlr4eur r orpr{-
qareJrerr a y serbrpex BBeBA ou 6luaox It oAI,IHaHoBoMy BlraqeHzro -0,4. flpu
rraMerreHr4rr (B - V) ocraercs rrocroflrrrrbrM (U - B). Taxofi E(e xapanrep Ba-
Brrcr4Mocru co6crseuurrx rIBeroB (A - B), (B - V) or Morquocrr,r BcrbIIrIHI,I
BtrepBnre 6rrr oruesen lpuuunrru u Co6onesrrM [4].

Peaylrramr flpoBeAeunofo HaMr{ arraJrrraa rlonaabrBarcT, nro co6crseuHrre
qBera B Mar(cr{MyMax BcuErIrIeK trfiTr4 BBeBA Tr4rla UV Cet Banrroqenbr B Ao-
BoJIBrro yBnr4x o6nacr.sx, xapamTeplaayeMbrx, Bo-trepBblx, cpeAIreBBBerueHIIr,rMI4

Braqeuu.trMtrqBeroB (U - B), (B -V) rr, Bo-Bropbrx, rpeAerraur paa6poca.
Cpeguenarertreuubre co6crBeurbre qBera Hecxoirbno paaruqarorc.E y paBHbIx
aBeBA rr cocraBrr.flror p,:r.s. (U - B) or -0,6 go 

=1,0, 
y,m (B - V) or 0,0 go

10,3. flpe4enr,r paa6poca, nan 6nrno uonaaauo, cocraBJrffrcr -10m,2 g:l'a
(U - B) z 10m,3 [,ilx(B - V); B cryqae (B - V) yxaaarrubre rrpeAerrbr BnJIro-
qalor cucreMarfiqecroe r[aMeneHrre aroro tronaaareJr.E B BaBr{cuMocru or ip.
C yuerou roro, qro Aar{Ebre no UV Cet u CN Leo I4Meror Erraltyrc rollHocrr,'
rrpeAeJrhr @ - a1 , (B -v) Moryr 6urr, eq,e MeHbrrre, qeM ynasauurre.,{,ra
YZ CMi, EV Lac r AD Leo anasenaa (EE) aannrouenbr B trpeAerrax or

-0,91 4o -1,03, a BHaqeHr.E 1T- V!- or f0,15 Ro *0,26. Cregyer orme-
rurb? rrro n 12-41 6rrnr,r naft4eEf,r tr paccMarpr,rBaJrldcb 6onee iuuponlre trpeAe-
Jrbr co6crBeuqbrx rIBeroB B MarouMyMax Bctrbrlleft BBeaA rraua UV Cet: 4;rx
<U - B) or 0,0 Ao -1,5 m Arrs. (B - V) or -0,5 4o f1,5. Tanoft 6omruoft
paa6poc co6crseunbrx rIBeroB, Bepo.trrrro, EepeaJIeH.

2. CouocraBJrerrue c reoperr,rqecxrrurr floaaBareJrflMrl rlBera

Mrr pacclrorprrM MoAeJru, o6'sncunronllre otrTrlqecnoe raaryqeErae B MaKcI,I-
MyMax Bcrrbrrrren BBeBA Tr,r[a UY Cet KaH cBeqeEr4e BoAopoArroro raaa, otrTl[qe-
cxlr ronnoro [19, 201 urru rroJryrrpoBpaquoro [4] s KosruuyyMe. Mo4e.nr.r
[19, 20] ocnoBaubr Ha upeAtroJrotrerrurir? qro aHeprr{.fl Bcrrbrrrrnu fiepBouallaJrbEo
ocno6oxqaercfl B Bepxurtx cJro.flx BBeBABT. Tenrueparypa raaa B ETtrx MoAeJIffx
Boapacraer. c sErcoroft rr B caMbrx Bepxuux cJro.fix Aocrr[raer 107-108 It.
B uomay ramoro trpeArroJrox(errrr.fi cBlrAereJrbcrByer perrreEoBcnoe fiBryqe-
nue, o6napyx(errEoe Bo BpeMfl Bcrrbrrrren BBeBA rrrrra UV Cet.

Mo4enr Mynnana [19] ocuosaEa Ha pacqerax, rpoBeAeEEbIx Illnrenesoft u
Crrponarcnuru l2tl [prrMenrrreJrEHo n. coilEequbrM BcubrmnaM. B aroft MoAeJI]r
OIITIltqeCHOe [BlyqeHI,Ie B MOMOET MaHCI4MyMa BCUbIIIIRIII BOBEIII(aOT B BbICORO-

nourrBoBarrHoM raae c reMrreparypoft 106-107 I( ra aJrenrpoHnofi unorsoctrro
uop.fiAxa 101s cM-3. Mo,qe.nr Ho4aupa [20J cxo4ra c MoAerrbro t19] z trpegJlo-
E(er{a AJr.E ol'sr,cnesun otrTuirecxr,rx na6nro4eurafi uau6onee MorqEbrx BcrrblmeH
EV Lac, a ran?fie ua6nro,4aemoro Bo Bcrrbrmnax sBeBA rutra UV Cet oruolreurrfi
IroronoB otrTl(qecRoro !I peETreHoBcr(oro uaryuenuii. Hogaupa cqfiTaer, rITo

ua6uro,qaelroe paclpeAeJreutre B MarctrMyMax Bcubrrrren coorBercrByer otrTltqe-
cnu roEKoMy cJroro c reuueparypoft 106 It u aJremrpoulroft nuoruocmro
5.101s cM-3.
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Pnc. 2, conocrasileflfie na6rro4eur'rii c rlo4errrc orrrrlqec.rr ro]rfioro cJrofl

Plrc' 3. Conocranterrae rla6rrogenuii c lrogem,ro fiorynpoapasnoro r.rJr].r Herrlroapaqgoro aa6arr,ueporcnr4lr ripeAeJror{ cJrorr

B rro4e.nax Nlyt.ilaHa [19] u ]toaanpal2})onruqecnoe rdaryqreHr4e o6t scns-
erc.s nepeHocoM aHeprr4rr I{3 BepxHr4x c,rroeB B Hr{iriHr,re nyTea{ TenJrorrpoBoAHo-
ctlr. I{ax rronaaaHo 1\,Iy.n.nauou, aror NrexaHr{Brr cJreAyer cqutarr, ocHoBgr,rr{, 11o,
He eAI4TICTBeHHDIT{, BbISbIBaIOr{I4tr onTl,rqecHOe I,rSJryqeHIre BcrrbllrreH 3Be3A
tuna UV Cet.

f{pyrraru }IexaHr4Bt'Iorl r{o}I{er 6rrrr, npeo6paBoBaur,rc peHTreHoBcr{oro }rBJry-
qeH]{.fr B orrr{qecHoe, flpoucxoAfrr{ee B o6ono.rne 3Be3Ar,r [22]. Lfocrc4nrafi uexa_
unarl adtlexrrlBeH npr.r 6onr,utl{x lrJrorHocrlx r{ NreHrrrrrr,rx rerrneparypax, qeM
Te, Iioroplre paccr{orpe}rr,r n [19]. ]tpo,lre roro, orHocr4reJrr,Han a$,peitrrnrocrr
yr{aBaHI{Brx AByx nrexaHI43lroB trIo}IieT 6r,ru, o5ycroBJreHa Tan}rie reolre.rpraefi
npennoJraraerroro apoqHoro lrarHr,rrHoro rroJrtr Bo BHeurrrr4x cJroflx BBe3Ar,r.

B 141 n orJrl4!II4e or Apynl4x I4ccJreAoBanuir u.rroluocrr, raBa, uBrryqarcqero.
B onrr{qecxofi. o6tauu, rprrr{flTa BHaqr,lrerrruo 6onr,urer,i, nopflAna 

"10lb 
cM-r

(4ra no4opoAHrrx arorron), qro npr rerrneparype -10a'rt o6ecneqr,rBaer r.re-
npo3paqHocrl aa 6ansllepoBclil{rl cnatlnorr rpr.r oqeHb ua;rofi trrnnefiuofi rotr-
xII4He crlo.rl. l4cto'ruttx Dxeprl4ll orrrr{qecxoto r,ranyuenr,rs B 141 He paccnrarprr-
Baercrr. .rha{ruuq qnp. t23] r{arxrrr,r rrJrorrrocrr,r r re}rneparyprr, 6ruiHrn r* pu"-
cr{arpl,IBae}Iblxr B [41, n upe4rroJro]r{eHl4l4, rrro Bo Bperrq Bcrrbrrrren BBSBA TI{na
UV cet npor.rcxoArrr HarpeB r{ cx{arr4e xporloc{epno]" coouo Bts.BAr,r B petsyJrr-
Tare npor'rr4nHoBeHr{fl B Hr4X 6r,rcrpr,rx srcnrpoHoB c aHeprr4flN{tt E } 10 xaB
r{ npoxo}r{AeHr.rrr yAapuorf nonur,r.

FIa prac. 2 rrtttrueft nonaaana corJracHo [4,79,24j BaBrrcrrrrocrr, co6crseHur,rx
rIBeroR (u - 13), (B - v) A.rrrr cJryqafl, HorAa no4opogurrfi rats r{Borepnrr{qe-
cHuii, onTlauecKrr loHl{I'rfi n noHtr,rHyyl{e I{ Br{JraA arrllccl{oHHr,rx runtalf lialr,rfi.tft.rcnar,rra 100 u 20 omre.rer.rLr rorrnr4, co!rl9:!:.Byrorrlr{e rerrileparypau tOb
u2'704It. I{pyniHar{r{HarreceHr,r BHaqenrrfl @ -81, (B - v) r.ra ra6;r. 1, npx-
LoyroJILHI'IHar'II4 rIoI{aBariIJ IIpeAeJILI paa6poca co6crseHur,rx rIBeToB Bcfrbrrrren
gwr YZ cMi, EV Lac lr AD Leo. crre4ye'l ortrrertrrrb, qro s [1g] pacqerbr npo-
ReAeHbI AJI,I paSirl4rrHbrx TetrnepaTyp, HO B Hr4X yrrlrTbrBaJrcfl Bft.rraA ToJrbno cBo_
6ogno-cno6oAnr,rx nep-e-\oAoB; noaroxry peayJrbrarbr [19] roqnrr ro.rbno AJr.rrrelrneparyp T > 106 H. B t24] Br,Trrr,rcrlolrrrr npoBeAeHrr Arr.rr Z < 8.104 I(,
160
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YqI,ITbIBATrCb CBO6OAEO-CBO6OAEbIE }I OBO6OAEO-CB.g8AEHbIE IIEPEXOAEI. B T4}paccMorpeE r,rErepBarr 5.1.0', < r < 2.104 K ra yuren BHJTaA orpnqarerrbHhrx
IIOHOB BOAOPOAA, XOtOPrrt CTAEOBI{TCfi CYqECTBEEEbIM trPI,I IIJIOTHOCTffX ATO.
M_o_B BgqopoAa fls - 1016 cM-,. Yro6u- uaftrra ,poreliyroqgnre BEaqeEr,r.E(U --B), (B -V) B rngrepBarre 8.104< f < 10iK, ,r rpor.ou pacqerbr
uo rofi ?fie MeroAr,rne, rrro n 14, 79,241, vino,ruiy.fl roquoe crrexrpaJrbuoe pac-
upe4eneura.e EetrpepbrBuoro zaryqenr,r.s BoAopog'Horo raaa trplr f : t, jS. lb;K
cornacuo [25].

Ha pzc. 3 upunegeubr reoperr,rqecxlre BaBucrrMocrfi (U _ B), (B _ V)"
[jrE rroJrytrposp_aEEoro r,rJrr,r_ uefipoapaquoro aa 6a.nruepoBcr(r4M cxaqnoM raaa
uo rprurauy n co6onery tal. uu{piua20, lb,10, 6 u 5-, o6oaru"rrotr{r{Mr reM-treparypy B TbIc.EqIax rpaAycoB' orMeqeHBI I(pI4BBre, coorBercrByroqr{e Ilocro.
suroft relrueparype II ttgMen.flrolqeftcs oururseLnoft roJrtrIuHe cnerxqeftcx o6na-crII. OnrusecHa.fl roJIIr{rIHa yBerllql,rBaerc.fl n JreBbrM Irrr}nHI,rM qacr.flM arr,rx
npuBblx' r{oropBre orpaHuqeEbr xprzrofi, coorBercrByloqefi trJrarrnoBcr(oMy pac-
trPEAEJIEEI,IIO' TOSHI,I I[ UP.EMOYIOJIrEI{I{I4 HA PI,IC. 2 iO .xB, qTO U r,A P'". (. .

Itan.ga pu9: 2t ran r( ni pzc. B rorxa, coorBercrByroular cd6crsennbr*
rlBera,,r (U - B), (B - V) ncn'ruer UV Cei (ne_aax 

"r*"r]-"o;;;i;;;;;;.orr(JroE.flercfl or reoperr4qecHux BaBIrCr4MOCTeft r,r or rolreH AJrfl Apyrux BBeBA..Bepontro, aro orr(JrorreEr4e BbIBBago 6orr,muun omz6xaru u orpegeJrellr4rir
co6crsesubrx rIBeroB AJr.s Bcrrhrmen uv cet, no o*o *o*a, orru , peaJrbHbrM,
oco6enno ecrr4 yqecrB, qrro cBeruuoc* aroft BBeBAbr urorrri*o Err,Hafl, a ee
Bctrbrmfirr asoMdmso 6rrcrprre.

Har oz4no Ir3 prrc. 2,-uoxaaareJrr, qBera, BhrqucreH,bre A,rfr. OtrTI4qeCHr,r

"oHKOrO 
CJrO.tr [pr[ reMrreparypax or 106 K 40 6ecroHeqEo 60urrur,rx ]r sJreHr_

poEHbrx trJrorrrocr.Ex trop.EAna 10r3 cM-3, 6nnafiu x cpeArreBBBelreHEbrM (nara60_
Jree BepoflTnrrru) co6crBeHEr,IM qBeraM B Mar(cr{rvryMax BcrrLrtrrex. 7le*Lseuus
BEIqUCTEHEbIX IIBETOR- C TEMtrEPATYPOft COCTABJI.EIOT AJIfl (B _ V) OI(OJIO0^,t, t ptra Q * B) 6auaxlut uy"ro. Tanuu o6paaolr, ,o*"o rpeArroJrolnr4rb,
uro ua6.rro4aeMoe cucreMaruirecfioe yBeJrfiqe,r,re to6crseruu* qrero, (B _ vic yMeHbmerrueM aMrrJrrrryArr 13 trpll nocroflnnona (u _ B) nrranaHo reM, rrro,
TeMtreparypa ollifisecHoft nnaaurr 60nrme y cr,rJrbubrx Bcrrbrrrre1, na* y cru'6ur*.Peay;rrrarrr peHTre,oBcryax n3-6..np4enzfi ncxnrosa,orrorro*rro"rb roro? ,,To
trJraBMa c reMrreparypoft 7 2 t0' K gaer aamerurrft BHJTaA B ouruqec*oe usJry-qeHue B Mar(cr4MyMax BcrrsrrreK 3Be3A rr4tra uv cet. flpra reuueparype 10? k
orrrotrreHre troronoB 1, a penmeuoacxoft t4 olruqecHoft o6nacr.ai, phicrurarr_
EBrX Ha egunr_rvnrrfi uETepBaJr,qacrorhr, 6.nraaxo H 1, o4naxo na6nro4'erru" A";;
tgllur1o 1291^!: (penrr.)/.Fr-(ouruu.) = tO-B , .o"rrroo t il'i; (;;;;;lii,;
(ouruu.) : to-,. Taxuu o6paaou, ,,p-ue\,rJreMHe re]rreparyprr ourravecroft
lJrasMbr HaxoA.flrcfl B trpeAeJrax 106-106 K. B uurepsare r-";roeparyp 106_
106 K o6teMlra.fl cBerlrMocrb BoAopoArroro raaa B [oJroce B rasMeuserc.E Bcero
B Eec*oJrbno pa' (cr*. {opuyg'r, rrprrBeAe'Hbre, Harrpr,Mep, s t251), ;t;;;;
oEa yBeiluql4Baerc.s c yMeHbIrIeHr4eM reMrreparypBr. Ilosrony na6,nrogierrlge
paBrutlrrfl lroronoB BctrbIIJreI( is a 10-100 paa, Bepogruo, BbrBBarrbr B ocHoBHoM
paBil[rureM Mephr 9Ml,rccr4n n?v, tae ne - aJrer(rpoHHa.fr rrJrorHo crt, v - o6seu
ourusecnoft rrJraBMEr. cor;racuo My.n;rauy [lgirerrrueparypa 10u'K ssrsercrr
npe[eJrblro uraanofi, trpl4 KOTOpOft UOrXno cqu?arb, qro HarpeB onrrasecroft
trJIABMbI OCYqECTBJI,flCTCff- trYTEM TEIIJIONPOBOAHOCTI{. B HACTOEtr{EE BPEM.,I
TOJIbIIO HAJII4III4E il]d]d.lllT HE II )\4686 B CNEI(TPAX ABYX BCUbIIIIEK UV CEt
HeBaBrrclrMo or r(oJropr4Merp[qecKux na6rro4eurafi yxaarrnaer? rrro reMnepary_pa cJroE, B noropolr{ BoBHr{Kaer ollruqecHoe fiBryqeH}I-e, Mo]r(er 6wrs) 8.10n K.
0rra peaymramr ua6rro4enzft coAeplr(arc.E s tig, Zgl.'

Itporvre roro, neo6xoAuyg_ o6,sninn*, lreM BbrBBaHa na6rro4aeMafi Ar4crrep-cns co6crae'Hhrx rIBeroB LU - B), (B v), rlpe4aapurrnuro y*alr(eM ABaBOSMOlnrrbrx o6rs.cH.eE:ms. Bepoaruo, rre r4aMerr.E.fl ocrroBnoro npeAfioJroxregr,r.fl,qro orITr4IIecHa.E roJln{a B HOETranyyMe MaJra, Mo}r{Ho ttafirm TaK}re 3HaqeHr,r.f,
ONTV qECXOfi TOJIIIII4 B JIUHUIflX, trPll_ ITOTOPbIX BI(JIAA IU:fIUtI, XOT.fl II MAJI, HO HE
oAraHaKoB AJr.fl pasrrbrx Bcrbrrrreft. Sror_assexr ylr(e o6cym4a.rcn a 60nee pau_
rrr,rx MoAeJrsx [30] HaK rpl'qura paa6poca co6"rr"rrui" frr"ro, B ]raxcr,rMy-
MAX BCIbIIIIEH, IIO UPIIMEHI4TEJIbHO 

,H PACCMATPZNAEUOft MOAEJII,I TAHI4E PACqET6I
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rre npoBoArrJrr4cb. Mrr yme orMeqaru peayJrbrarr [oJryqeHHbrft Mynuauolr
1221, qro orrrl4qecrtoe u3JryqeH[e Bclbrrrren BBeBA rrrna UV Cet Moxter Boar{u-
Karb r{aK BcJreAcrBr4e re[,[orrpoBoAuocrr{, TaK Ir BcJreAcrBr{e upeo6paaonanur
peHrreHoBcxoro uaryqenufl. 3ru ABa lrexaHr{Br{a Aalor cylqecrBerruo paaJrtr-
qarcquec.s ciler{rpaJrbHbre paclpeAeJreHr{rr onruqecnoro r.{3ryqeuua. B peaym-
rare npeo6paBoBaHrafl peHrreHoBcnoro r43ryqerrrrfl, HaH rroKaBBIBalor pacqerbr
[31], onrrauecltoe IIBJ]ylreur{e Harrorrr,rHaer rro crlenrpaJrbHon{y pacrrpeAeJlelrlrrc
penorr6uuaqrloHHoe rrpr{ re}rrieparype -104 K. Conocraeneurre c peayJrsrara-
Irr{ perrrrerroBcnr4x na6.rrro4erurft ncunrruer BBeBA Trrrra UV Cet Aaer Henoropble
vr(a3aHrr.fr, qTo oflTr,rqecHoe r.rsryqeHr{e Bo3Hr.{HaeT B oArlr4x CJIycIafix B oCHoB-
rroxr 3a clrer re[JrolpoBoAHocrr.r, a B Apyrrrx - 3a cuet upeo6pasoBalr]LE peHT-
reHoBcr(oro uaryqeur,rfl 1271. trcnu peayJrbrarbr l27l 6yayr noArBep)fiAerrbl , ro
sro Aacr err{e oAHy BoarroinHocrb Alrrr o6lrncneuu.fi Ar,rcflepcur4 co6cteeuurtx
r{BeroB Bcflrrrrren B [peArroJroE(errrrr{, qr:o c"nofi oflrr4clecxrl rouxuft AJLrr He-
lpepr,iBkroro r4sryqreur4fl r,r relffieparypa c.[o.s rre Me]ree 105 K. He r.rcx,rroueuo,
oAHaHO, rrTO AaHHafl IrOAeirb r4 rrpI,{ yHa3aHrrr,rx AByx r,rcToqHr.IHax A0TTOJIHII-
TeirbHoro r.raflyqeH[fl Bce iKe r{o}Her ol,srtcttwtt roJ]bno re co6creeuHbre qBera,
noTopr,re nofraAaro'r B rJeHTpaJrbHyro, JreByro r4 BepxtrIolo qacTl4 trpflMoyroJIb-
rrr,rnoB Ha pr{c. 2. I{nel'a n npaeoft uu;+ureft qacrr,r fipflMoyroJlbr{r.rnoB, BepoflTrro,
xapal(Tepr{El Toirbrio A,IIfl Hr.r3l(oTeNIlepaTypHblx LlcToqHr,rnoB, Ila tITo BrIepBbIe
6r,rno yHaaano Ityunererr [30].

llepefi4err n paccMorpeHr{ro r}rloreanr fplnrilna r.r Co6o.rreBa, corJracHo no..
topoft c;roii, n Horollo[I BoBrlrdnaer o[Tr4qecHoe r,ra,rryqeHr,re BCrr6rllreK, lroJrylpo-
apaunsrfi rrJrrr lrerrlloapa,rur,rft n 6ansuepoBonorr r(oHrrrHyyxre, 6onee u,uorutrft
trr rrer{ee roprvr,rft, qe}r paccMorpeuur,rit Bbrrrre. 3ra ruuoretsa Aaer Bo3illoxt-
Hocrb rroJrr{ocrbro o6:r.scnnrr, paa6poc co6creeuHr,rx rIBeroB B }raHCrI}ry}Iax
BcrrLrruen. Itax 6rr,no orlrelreHo Br,r[re, npe4e.xr,r paa6poca HaN,rI,I onpelleJreHr,r
.nr,rurr, npra6JIr4BI{TeJrbHo, Ho Bce }r{e L{rferclqr,Iecfl Aarrr{Ele ror(aabrBaror, qro paB-
6poc ue N{o}r{er 6brrb s 2-3 paaa 6o.nrue [pr,rH-rrrr,rx Ha][I4 BHaqeuuft. Tanuu
o6paaolr, AJrfl rroAeJrrr lpr,rur,rua ra Co6onena nau6onee npr{erIJreNrbINIu creAyer cqrl-
rarb reMreparypbr B npeAeJrax (1-2) 'tOr K. C y,rerou HeorlpeAerrellHocrl,I rpe-
Ae.rroB paa6poca co6c'rseuubrrr{BeroBrpeAeirr,rrex{fieparypsloryr6r.;-'rc7.103-

-2.L0t Ii, no nc 5.10'r -2.L}t 1(, nan roryqeuEl,re s[41. Bepoatno, rlexa-
HLI3II IIarpeBa c,rlofl AortrieH 6r,ttt uur,Ilr, qerl TerltrorrpoBoAHocrr' I{JILI upeo6pa-
BoBaHr4e lleHTreHoBcrioro r.raJryrreuun. OruerrdNl, lrro A,rrfl r{exaHrrar{a, paccr{or-
peHr{oro }taqr,rnor,i r,r AIr.. r,ra npr,rBeAeHHsrx pacqeroe [23] 6tt.rttt uo.uy.reHbr reo-
perr,rqecr{r{e co6craeHr.rLre r-\Bera (U - B), (B - V), Itorop6le coorBercrByror
TOJTT,HO rpaHrrrrrrrrlNl (nar,rueuee Bepor{THbtNI) auaueuualt ua6lro4aenrlrx
co6crserHr,rx r,IBeroB. 'I'anr,ru o6paaolr, Heo6xogr,nro B6LrIcHI4Tb, r{oil{Ho JII{ Ea
OCIIoBO AaHHOIO lIexaHII3IIa Ilpll pa3"IILI{I-I6IX HaqaJII]IlLIx yCJIOBII-flX, B qaCTHO-

clrrr rrJlorHocrr{ rI Terl[el]a'rype, o6'axcuwrr, Bcro coBoItylruoctr, ua6nro4aelrr,tx
co6ctnenurrx rIBeroB.

Mrr ccr.r'raer\r, rrro rr,rrrorega l,Iy.ruaua lr ltoqaupa coBNrecrrrxra c r]rloreBoft
fprlnrnua r.r Co6o,resa, [ocnoJrrny n uefi flpeAfloJraraercrl, lITo uanyuarouluft
c.rofi c reNrrreparypoii He rreuee 105 I( npoapaqeu Ir lreHce unornrtft, r. e. pac-
rioJrolrreu Br,rlre cJror, Horopr,rii paccrrarpl{Baror fpuurnn u Co6onen. 'IaHr.mt

o6paaorr, I,r3Jryqeur,re o6or.rx cJroeB IIoEter ua6,rro4atbcrl oAFIoBpelfeHHo.
Antop 6naroqapeu B. II. fpuru{Hy I4 I{. NI. l[axosc(oMy aa o6cyxtAeulre
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HAIIAilbHbIfi IIEPI{OI il BOBPACT IIYJIbCAPAVEr 
5%,554&E

. [C. A. Iepaeuuoro trO. trI. Eemtop, A; A. Crenauau

Paccuorpeuo arr'Ea'ze Eaqar.Eoro treptroAa ua ouile4eueuue Bo,pacra uynrcapa. lHafi-AeEo' rITo xapa$TepucrtrEecnufi noapaor uyJrbcapa BEasurerrruo trpeBtrrrtraer ero ucrursbri
BoBpacr, a nasaJrrnr.rfi treptro4 trynrcapa 6nusox n ua6uro4aeuo*y. O6""pyu,."u *oppao"_qua Merrqy MaruuruurM troJreM E trepuoAoM BpaqeEEE uefirpornofi leneagu.

INITIAL PERIOD AND puLsAR's AGE, by.9.24. Gerasimov, yu. r. Neshpor,A. A. stepanian.- rt has bren shgwn that wuito estimatire th, il;"lt pulsar it is urgentto take account of initial the perioil. Therefore, the charicterist-ic age significantly ex-
cesses the actual one. It has been found that i"iu"r prri"a;;i;;il; i. .lor" to observe6ones' Correlation between magnetic field and perioil of neitron star rotation is touna. 

-

B a uoc.re4uee Ae_c.EruJrertre p aAuonyJrbcap'r nan acrpo$trBzqec*ue o6renrrrBtrrBuBaror 6o;lrmoft trErepec cpe4u airpo{uaunor, ,u'n i * or, .ffBJrflrorcguefirponurrMu BBeBAaMu u ulreror caepxcu*onre Mar,trrEhr. 
"or" rii.-ri;;;:ca+)f,I".EBJIfiTOTCE Tar(E(e [croqEuHaMu raMMa-[BaHTOB CBepxBbrcoHoft aseDrru

rzJ. rt rracroflqeMy BpeMeHu ornprrro yrne 6o,nee 800 rynrcapon [3_51. ifr{uo_rtre uB Errx trccJre[oBaEEr B rtrEpoKoM AuatraBorre p]{uo_uacio, iol. iiii-ga,tryJrbcapoB ugMepeubr cnopocrtr iralrenerus nepuo4a [71. Ograno prn 
".uiiu*.t_poB tryJrBcapoB uccJreAoBaE rreAocraroqEo uonuo. It raxuu trapaMerpaM orHo:cflTcfi., EatrpuMep, aoapact tryJrbcapa, nasaffinf,rfi trepuoA Bpaqe,Itr.Er. cBfaBMATHIITIIOIO IIOJI.E C IIEPUOAOM. TOSStrIE BIIAqEEtr.E NETZIUE BOBPACTOB trYJIbOA-poB troBBorr.sr nafiru reEeruqecfiyro cBfiBb c ocrarHaMtr cBepxEOBhrX, pemurr;B.trpoc o6 anomroqutr tryJrbcapoB tr BDrsCEurb npyrtre oco6enioortr ux [apaMer-poB.

Huxe rrpEBoA.ETcfi pe,yJrbrarbr arraJruaa BBauMocB.EBu Me?fiAy rrefi orop'rM,IrapaMerpaMtr tryJrbcapon.-Ara arot qenz 6rru ucuoarbosaH r,araJror rryJrBca-poa, ouy6nuxosarubrfi r [71.

,I. XapanrepucTtrqecroe BpeMfi u ero cB.EBb
c BoBpacToM tryJrbealla

^^_5-lf^q=!::!I"" uccrre,oBa'un nyJrbcapoB, trocJre roro na* AJrE Eefto_

Irop{"^Tr-"_Tj*OrJra 
uBMepeHa or(opocrb uBMeEeEEff.tropEona, MEorqo aBroptrrllr oi oJ B ftaqecrBe Bo8pacra trynDcapa uctroJrbBoBartr BeiluquEy

r :Llz PlP, (r.)
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rAe P - IreprroA tryJlbcapa,P - cmopocrb I{3MelreHtrfl trepl{oAd' x - xapaK-

.!i*rrr."*m'doairacr.tip, aron 6srio o6paqeuo BHuMaHue [7] sa tor {aHrt
qTo xapafireptrcrtrqecHuft noapac"r x EIIfr. HeHOropEIx tryJlbcapoB AocrtrraeT

BeJIuqrrHr,I 108-10e ner.
Sauerru, qro cpeguuft ItI4HeMarurIecHI{ft BoBpacr tryJlbcapoB paBeE

4.{6o;;; t8; gl. Ananra Aarr'brx tro*aBr,rBaer,_uto 6o*mue BlraqeHtrfi xapaH-

TeptrcTr{qec11oro BoBpacTa rre cB.rrSaHLI c omu6HalrE otrpeAeJle}Itr.tr trpoIISBOA-

PSR 0531 | 27 t [tPa6onu4noft tY-
uofi lepuo4a P. /{alee' AJLE IryJrbcapa '

Marrgocrr{ "rpu*r"pr"rr.recxufi"soepict 
[peBbrltraer uctnur$rft 6oree seM Ha

85%. Vrne ni arorb Molurro BaHJrroqtrrb, sro coorHomeuue (1) Aaer BaBbImeH-

Eoe Br{aqegr{e ucTr{Hrroro Bospacra. cootnoueuue (1) 6rr,ro rolyseHo B [11

trptr cJIeAyIotr{I{x [peAtrojloEteHIlflx:- {) rpanutaqEollHoe- uSIyTIeHI[e MI{oIo

MeI{},Ile onu"rrrogrrioJrbHoro; 2) neftrponHE're BB.BAT'r o6paayrcrca c ose,'
MaJrbrM EaqaJrr,HbrM nepEoAoM BpaqeHtrfl; 3) uaruurnoe noJle IIyJIBCapa Ee

trBMeIrfleTcfi co BperlelreM.--- 
m"raprarro oriorer,rb, qro BCe TpII ilpeAtroJlo,teHlrfl BeAyr K yBer,'qeH[ro

sHaseHrfl xapaFirepucruqecHoro aoapa-cta tl]. Anroprr l7l trpeAJlalalor

yMeHbrtrIrrb xapaRTepl{crlIsecxl{ft Bo3pacr tryJrbcapoB, BBeAr trpeArIoJro]fieHr{e

O6 UaUeuerU,rl{ MaI'EETHoIO troJIfl ueftpOnuOft aaee4rr CO Bpel{e}Ieu' Onu Cqr-

T aIOT, rITO MO ?I{HO 3 aIIUC aTL CJIeAyIOqe e COOTIIOmeHI4e :

PP : Ko exp (- 2tlt*), (2)

r4e K6 - noa{{rqtrerrr lrpotropquolraJlblrocru, Tm - BpeMfi saryxaHl{fi Mar-

ulmsoio troJIfl, f - uctranur'rft noapact'
Tor4a c yqeroM BbIpaffieHIrE (1) 6uro uoiryqeuo

,:*".,"(*+1). (3)

Taxoft troAxoA r( otrpeAeJleHlrlo BospacTa tryJlbcapa IIO3BOJI-EeT yMeIIbmETb

ero tro cpaBHeHr{ro c xipaxrepr{crr{qecfirrrf BOspacrot Ao Beil[qr'rH],I, cpaBEtr-

;;;;il. H-tI, tOl uo.raradr, uro r^=L06-trer. B ra*oM cilyqae t 6yget

6nusxo H cpeAHeMy Kr{rreMaruqecr(oNry Bospacry [9J. ORHaHo,,EJIE rol'o, 'rto6r'r
r{crr.rHH,rft BoBpacr il;;;;p, u ltpu6orrfiuoft'rynrauHocrtr (925 ret) coBrrarr

c Bospacrool, orpuge.rreuur'rna rI3 BblpaEellua (3), neo6xo4r'rrto' qTO6br "ctu=

:T,s'.103 ler,.. ".'oo 
xpafiueft Mepe Ha ABa tropfiAna MeEbrrre Br{aqegtr.E Tm'

noropoe trpeAJrararor s Il-, 8, 10J. TaHrrrt o6pasou, UCIIOJIbByfl COOTHOmeEUe

(3) u ogHo !"arer,e Tm AJr.fl Bcex tryJrbcapoB, rrpaBtrJILEo otrpeAeJIIITb BOBpacT

tryJrBcapa IIe trpeAcraBJIfi eTCE BOsMOlltlrbrM'
"flpeAuonoxt-euueoroM,rlroBcetryJlbcapbrpo?fiAarorc'ficoqelrbMaJrr'rMtre-

pEoAoM, a sareM aBoJrloql{oHfipylor B CoorBercrBldu c op,?:lu'* SaHorroM' outr-

CI,IBaI0E,IIMIIoTepIIsHepI'uuBpaq,arcquMcfiMaII{I(TIII,IMAl]ttroJIeM'JIeIlHo
rrpoBeprrrb, cotrocraBrLB iapamrepucruqecnuft Bo,pacr tryJrr'capa c ero trepuo-

;;;:"f$ p;c. I upe4craBJreHa saBuctrrrocrb xapaKreprcrusecKoro Bospacra

r or rrepr{ou, oyru"ipr-F. 
-g""rlMocrb 

uoctpoena gnfr' 84 ryrr'capoB' Ail's

r(oropr,rx H HacTo'qeriy rpe^re*r, r{sBe.Terr trx xapa*repucrtrqec*,'ft aoapact

i7f . rit"pr.. 1 nu4no, .rro cBflar MelKAy srurrlr BeilEsuHaMu (Hoa6{uqtte*r l(op-

i,;;;r{H; - o,sb -F 0,06) rpa*ruqecn, Irer' Ecrr me r43 paccMorpe}Ir{'rl rrc-

r(rrrorrurt, ,"."o 4uu-oi;;;;# (ny'irccap PSR 0531 * 2t s }tpa6onu4uoft ry-

MarrHocrr{ , oyru"up"PSRb$3-45 - VeIa-X)' ro Hoa{{uqzer{r I{oppeJrfl-

\nnr :0,L2 t 0,07.
---Tu*ron o6paaolr., MolnHo BaRJIroqIrTl,, qro cB.EBtr Me)r{Ay neptro4oM rryJllcapa

I{ xapaKTeptrcTI{qecHIII\[ BoBp aCToI[ ue Ha6.;rro4aercr. Cne4oBaTeJIbEo ? IlpeAtro-

JIoEteEtreoToMrqToBcetryJll,capbl.po}HAaIoTc,scoqeHb.MaIBIMtrtrepuoAaMl(,
tro_BrAtrMoMy, ,., "oor*rr"ruy"r'4"frcrrrr"rbrrocrrr. 

B tl1] orr{eqaJlocb' qro

EaqarbHoe ,"rr"rrr. 
"o;;;;A, ,ofr.t 6n* 6o,rrmr.{M tr qro yrrer aroro o6cto.s-

TeJrbcrBa yMerrbrrraer xapaRTepl{CrtrqecHtrft B_ospacT tryJlbcapa. flocxorlxy
otrpeAeJrErb rraqarrr,Hoe inaqeuue treptroAa Po gttt Ha)I{AoIo llyJlbcapa Ee

trpe4cTaBJr.EeTcfi BosMOlnHr;rM, paccMorpuM cBfiat' neruurnrt Po c trapalleT-

paMtr qaoToTEofo pactrpeAeJleEufi tryJlr,capoB tro ua6nroAaeurrlt SIIaIIeEI{'EM

trepI4OAOB tr ux UPOEABoAr{LIX'
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2. Ha.raflr,noe BuaqeHrre rrepr.roAa rryJrbcapa

Ecnn uorepr{ sHellrur{ tlEldt eneagort, rioropyro 6y4eM paccMarprrBarB naRnpaqaroqllftcn Ar{noJIb c }{arlltr'rTrlr,rrr rronrerrrotrr nL, o6icrosreHbr roJrblto
EJrenTpor{arHrlTirbrrr rlalyqeHrTerrT To trroiFirro aauucarr, [{ ]

dE2
- ;: lcoc'r - -?rr, sin2rpor{c-8, (4)

rAe o - yrJroBaf cnopocrr, BparqeHufr 3Be3Arrr, rp - yro.rr [re]riAy ocr,ro Bpaqe-
Htrfl rr r{arr{r{THr,ra{ r{oN,rerrrol\{ nefirporruort 38e3Abr, 1 _ nrol,renr u1ep\r\r4, fil _
Marunrur,rft lror{e}rr,

Peura.s ypaBner{rre (4), naxo4nu

/,-
P 1t1 :V oe + SzQ. sin2r[rdr,

to

-.8^m2rAe Q, --.- n' ti , P (t) :2nla, Po - HacarEFroe BHaqeHue treprroAa
B ruoMeHr Bpexrerr[ , - to.

B ueprorr uptt6numerlzlr 6y4eu cqr,rrarb, sro Berusuua eo or BpeMeHr{ Ee
BaBrrctrr; TorAa MolnHo sarrrlcaTb

P(r):/ffi
c 4pyrofi cropoHbr,

p ft\: Qo=sjnzrll\/ P(t)

. Paccuorpr{M refiepr, sacrorrroe pacnpeAeJrer{r{e BeJrr,rstr{H p (t) v p (t)(puc.2).I{a puc. 2 nuguo, rrro arrr ABa IraorrpeAeJrerrrlrfl pa,iluqarorcfl Me}HAy
co1ofi. Bennsrnofi Ar{ctrepcrrr{. flplrueu Ar.rcrepcrr.E D (Li p) : 0,g6 -l 0,14
troqrrr rla tropflAor{ Br,rrre Ar.rcrepcrrr{ D (lg p) :0,I3 _t 0,02. flonr,rraeucs
oro paaflr{qve o6lor,c:r.:urb, cotrocrae,nar rr,rparrrurrr" (S; , 1Oj.

flpe4uonoxu{L{, qro PB < 2Q0 sinr-rp (t - to). Tor4a

rgp: *ruQ,+$tg;i",$+#,*(r-ro) +|a z, (7)

l.t-^,
lg P: it* Qo - #,*;Inr,l, - irup - ro) - *tr, -i- 2 tgsin rp. (s)

7

//6

.' ... ... I
.' .+ ".

(5)

(6)

/f,
,/o

,t

Plr.c. l, conocranreslre xapanrepr,rcrr,rsecnoro BoBpacra r c rrepr.roAorr p nyrr,capon

Prl.c, 2, rlacrorqoe paclpeAeJrerrrre rryJrrcapoB rro [por,raBoAur,rilr repr.roAa (naepxy) u notreprol(y (nnuay)

4./ / -Z -/ O / lq4
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Be,]IlIsuntr Q6 sin2rl, u (t - ,o) - HesaBlIcII]IbIe IIeperIe]IHI{e, a Al{cnepcll.a

AByx HeSaBr4cr,rr{brx BeJrrlqr'rH paBrra cyr{Me Aucnepcltft 3Tllx BeJII{qUn. Tor4a

r(a Br,rpaE{eHnfi(7) r'r (B) c.ne4yer, tlro Al{cn-epcrrfl Ig P or'uruaerc'E or Ar{cnepcllrr

Ig P Ha BeJruqr.rEy Arrcnepcnrr Ig sin.rp- Pacqerr,r uoI(asLIBaIor' qro AJIfl pac-

cMarpl{Baer{r,rt ,runr, 84 uy,rrc-a!oL tJ.l. Arrcnepcrlr BeruqrHbl lg sin rp }IeBHa-

""r".i""u 
(, (lS sin rf) :0,09 -l- 0,02) ' Tannu o6paaorr' rloiI{Eo cqllrarb'

qTo B SroM CJryqae Ar{crepclilr Beruql,Irr lg P u 1g P npaHrusecRu 0AI{I{aHOBLI?

qro trpor[Bo p eslrT rr a6rro4 aren bHbIM Aa]IHrJl{'

Ecnn nte rpeAro.rlo;Iiurr,, qro Pi > 2 Q0 siF!' (/ - lo), ro

1g P :18 Po, (9)

Le i. : lg Q6 sin2.l, - lg Pr. (10)

14cuonsaya coorrlorreHrle (6), rrsl rIaIrIJrI{' qro Arfl ^81 'vIl",upon 
[7J Auc-

".p.r* 
-r""ri""", 

lg Qo sin2 rf'(a (lg-Qr^tin'zrpl : 1,04 -t- 0,15) rocru Ha

tropaAoI( Bblrrre Alrclepcurl BeJrrr{r{rrbl lg Pr tt, cJIeAoBaTeJIbHO, B STOXI CIySae

nilg Fy) D (lg P),.rro sopouo corrlacyercfl c rra6nro4eru'Iflr{u. 3ro s csorc

OqepeAr, OBHaqaeT, IITO BTOpOe ilpe4rro,r1oilielr'rg 6.nlttXe It IICTI4Ho ' 
qeNI ile1]Boe'

Mo, poaannorpe.rrr,r ro;rr,rio 4ea Hitaftrrltx cJrytlafl, oAHaIio yil{e ralioe paccNIoT-

peIII{eAaeTocl{otsaIIIIeC/{e'[aTLBI;IBOIoTO'\I,qToBeBoJ]IoqIIlInyJlboallaHa-
qaJIbrroe srraqeHtr{e fleprroAa Po lrrpaer oIIpeAeJIeHIIyrc pOJIL, a Be.rluquHa elo

cpaBrrr{Ma c na6nro4ae}rErrr nelllro[orr nyJIE,Capa. I{anqorty IlyJILcapy coorBer-

cTByeT CBO0 SHaqerrlle IIaqaJIbHOIO neI)I{oAa, I{ [p]I OnpeAeJIeI{I{lI BOs.llacTa

tyrurupu ueo6xo4t'trro )'{IrtrbIBarb ne"ulrunfiy-Po' flpu orpeAeJIoII[1I4 lIcrrIIII{oro

uorpuaru Z c yuer:o.r noneq-uoi.r BeJrrIqlIHl,I P, n ncpnorr rp116;nlrtneruru 6vgeu

cqr{TaTb, arTo BeJruqr{ua Q sinz rp or npelteHl,I FIe SaBI,Iclrt. TorAa, Peixaa ypaB-

Herrrle (4) u ucro.urayn (6) , no'rryqull

,t1 _* r'i (11)I :.t _ 2n ,

rAe Q:Qssinz$.
.[rIi nr,IpartieHllr{ (tl) afiro BI,IAH0, tlro xapaltrepl'Icrl'lqocHoo ]lllerlti 1B Cp9.{-

,uo, ,rooioreJlbllo 6o.rirue I'IcrI'rHIIoro. l4cnolr'aya coorHoIrIeHLIa (6) 
'{ 

(t)'
upeo6paaycu (tt) ri BIIAY

l, 1,2.r-tt l(t--:9).
I\ P'J

Tan nari nrt.rue 6r,r"uo rronaBaHo, tITo SHaqenlte Po 6lneno H P, to aro oBIra{aer?
qTo xapanTepl,IgrI4qeggufi nOapaCr T BCeIAa 6o"ntue I{CTI;IHHOIO !1, HaK r'IpaBI'I-

ilO, Br-rarrl,rTeJrI,HO 6O.nsUre. IzICHlIO.reulre, BI,IALIxIO, COCTaB,TIflIOT IIyrI6Capi{

c orIcHb tIatrIblll 3HatIeHI,IelI HatIaJIbIIOIO ileplIoAa, TaItI4trI, HaI{ y IIyJI6Capa

PSR 0531 + 2L.IIo lr s aroxt c.rryqae xapaltrepll0rlltl€cl(I{?I Bo3pacr ila 35/o

60"rrr,ru0 rCTI,II{HOIO. BOalrO;riHO, ATO CBfISaHO C TelI, IITO xapaHTepI'ICTI'IIILTCHI'II4

BOB]laCT rrC I,IxIecT IIpfI-\iOI'o Ot'HOItteI.II{11 I{ BOApaCTy IIyJIrCapa' Ero r[r'Iar'l're-

Crir,rii cor,rcn no"rro inaroTl;, €C,rtll uar,i'rr,r oTHoIxeFII'le BparqaTeIIrHor'i aneprr'tn

rryJrr,capa E - I16212 ri c6ollocrr,r ee rlorellb dElclt.,(eiicrenrc;rono,

ElaP-dEE
:--:::-:'I. 

--::-r- dE idt 2; 2i, dt a

TaHr,rlr O6pae Orr, T CCTL ts0.rtI,IqI,IHa, xapaIiTepI,IsYIOUIafl TeIII IIOTCpI{ aueaAOii

CaOeli upaul&'lt€.rl1Hoft sIIellfIII,l. EC"qLI ttaqaJrbHLIe ilelll{OAbl BpaIIIeHI'I[ IIy'rI6Ca-

pOn 4er,ic'rnlrTeJILHO 6.rrr,rltriu n na6"u1o;lae116III, To BOBHI'lHaeT BOIIpOC: HyAa

paCxoAyercfl BIlaulareiIbHarI DIIepI'ua 3lle3AbI. Etacuoaa'rr,lft-Itoran lt?l B

lg70 
"."puaaororpal 

B.rrI,IflIILre liatHl4:IHofo rroJr-s Ha ABrdilteur{e o6oro'rHr'r cBepx--

nonoft r,r Bl,1cna3a,Tl [peAnoJroir{eH]4e 0 ee ycHopeHul4 Ba cqler Bpalr{are"rlbHol4

aHeprLILr 3BeBALr.

B cJreAyroqerr naparpatfe Fra]rrr IIpr4Bo/IFTTCTI /IaIIHLIo, Iiol'opr,Ie cBI{Ae-

TeJI6CTByLolt B ITOJITBy arort tr,ruotcat;r. Ogttonper\IeHHo cTaIIoBI'ITCfi TIOHrITHrI'\I'

l6qet{y H&II&JIIHIJo IIepI,IOAIJ IIy.IbCapOB OriaeorrarOrCs 6nUanU.ru'r H na6'[rc-

[ 1e]Ibrx,I.
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3. Marnuruoe rroJre u ua.raJrnubrfi
leprroA rryJrbcapa

TIaMeHeuue rrep[oAa BpatrIeHr,r.E
nefirpouuofi BBesAr,I B cryqae, fiorAa
rrorepr.r BpaqareJrbuoft aneprrzz o6y_
c JroB JreHhr MaTHI4TOATZIO JTLHBIM r43 Iyqe_
EtrreM, OlrrchrBaeTc.E BbIpalHeHr4eM

PP :Q, rAe A: # fisin,p.
Taxzu o6paaou, Molr{Ho Harrrrcarb

cJreAyroqee Bbrpalr(eHrle AJrfl MarEr{T_
Horo MoMeHra neftrponnoft eneagr,r:

4r ,t
/o-/o

//-//

/u

(13) tt

4/ / P,t

Pnc. 3. Coornorueur,re Melr{Ay neprroAo}r rr
raparrerpou Q
IIIHa.nr,r :rolaputflfiruccnlre. CrlromHafi JrIr-
HIrfl - npflMafr perpeccr{tr

(r4)

(15)

rryJT6capoB He oTpaffiaeT r4CTr{HHOf O,
I4 xapaHrepr4syer ren{Il rrorepB Bpaqa-

//

/o

*:{# nm
Berzsranbr P u PotrpeAeJrflrorcfi trB

ua6nro4euraft, uomeur rzqepqllrr Molnuo
B trepBoM upu6lurxenuu cqr,rrarb oAr4_
Ear(oBbrM AJrfi BCex tryJrBcapoB, qTo ,fie
fiacaeTc.E BEaqeEufi sin rp, ro elo Moln_
uo uafitz us Bbrpa,fieEu.fl, troryqeEEoro
n [t3, !41:

aptilaz
srn P: -W- ,

rge A - noa{{raqr4er{r rrpoloprlxo,aJrr,Ho crw, '[ir.- AJrr.{TeJrbHoc,, r4MrryJrrrcanyJrbcapa, r43r{epeHrrafr B ceKvrr[ax.
Ilocnonr,ny Qo - mr..("1, t:+ ", #), ro B 4a.rrrneiirue, ur,r 6y4en

rloJrrrsoBarrrc.a BeJrr4rrr4Hoft Qn. Aro eo, r{croJrbayfl coorHorrrenr4 n (l,tt) w (6),
I{O}I{HO SafII{CaTL, IITO

Qo - PPo,eryY'.

*ln_l:l^:y^=gl9l-_p"rYrrlrarbr corocraBrreHrr.E Berrr4rrrrnn eo, orrpeAerreu_EoIa ro coor'orrre'r4rc (15); ,r ueprdoAa p g'.n 84 uy*,capor. Br,rguo, qro c yBe_ruqeuueM rrepr4oAa tryJrbcapa- pacrer u anaseurue 00. Haftgesnrrfi uauz noaS_
szr{zenr KoppeJr.squfi orerr.4y ri Qo ,Igp onaaanc-fl paBEBrM , : o-,os 

=L 
0,b2.Mrr yxe [or(a'aJrr/r, *ro ,u6r'ro4utir" B'alreEr4fi treprroAoB gnx 6o*mrm-crBa nyJrrcapor 6rzaxrr R rrarraJrbnrru. orcmgu ,ra4yai,-nio-ooo"-uM BeJrtr-IIrrHaM HaqarbEoro fiepuoAa coorBercrBylor 66trmub BEaqeEr4.E MarHrlrEoroMoMerrra BBeBAbr- taxyrc. HoppeJrffqurc cre4yer orr(trAar' rr' MoAeJrr[ Buouo-saroro-Itoraua [12].,{eficrnzre.rr"ro, 

"r*' 6*;;-il;p";Euocrb Marutrr_
EOTO trOJI,tr' ?EM CITJIbEEE U AOJIbME AEftCTNYET MEXAEIIBM trEPEAAIII( BPAqA-renruoft 

'Heprr4n 
or sBesAEr X o60nosxe rr reM MeAJre'rree rrerna 6tA";;;;-qarrcfi trocre ononqaur(.fi gefrcrlnw. aToro MexautrBMa.

BblBoAhr

Tanuu o6paaom, r4B ar{aJrrr'a AaEEbrx na6nlo,qenuft [7] Moxiso .orruru ,r[l,qyrcqae BbrBoAbr.
t.-!tm 6onr,rra'crBa rryJr'capoB Eaqarb,rrft uepzo4 ux aparqeuzn 6nr,raonm ra6.rro4aeMoMy.
2, Xaparrepucrraqecnrafi Boapacr

B cpeAr{eM BHaqI4TerbHo 6orr,rue ero
re.rmuoft Er{eprrir4 BBeBAr,r.

3. Ha6.nroaaeMhre BHaqeHV.fl [eprroAoB tryJrbcapoB HoppeJrrrpyror c rrx Mar-EI'ITIIEIM?I MOMEHTAMI4, IITO .flBJIfi ETCN Y,EIWTEJIEIIbIM APiYrrtEUrOrU B IIOJIbSYMexalrrrBMa ycftopeHl'I.fl o6onotex, trpeAJrolr{eHroro Bzcn6narrru-I(ora"; [lrf.
7* t67
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v[1\ 52-31-7

cHoPocTu PEJIAHCATTI'TOHHbIX IIPOUECCOB

IT TEPMOXUI{ITqECHOE PABHOBECIIE ATN'IOCOEP

xoJIoAHbIX CEEPXTT{TAHTOB

B. II. Iprrnuu, B. B. I{r,rnr6a;I

Paccnatpr.rnarolcf cHOpOCTrr OCTTOBIIbIX peJIaHCaIILIOHIILIX IpoqeccoB ll arrroc(lepax

XOJIOAEIJX CBEPXII,IIAIITON. fIOXAAAUO, IITO XAPAI{TEPHOC BPC}Ifi YCTAIIOBJIEHIIfl ]IIICCOIII,IATI{B-

EO1O paBHOBeCtLg B BepXIIIlx CJIOflX atlrOCdtep 3HaqIITelLEO npeBbI[IaeT BpeIIfl TelIlCpaTyp-

uort pe.nancaqun. 0ro lloilter IIpIIBOAIITL I{ 3aIIeTI'ILIII orI{JIoIIetrI'I-HII Ot JITP r atnOcftepax

3Be3A, B KOTOpr,rX flporrcxoAgT (nnaan)ncpr,roArlqeclgle I,IsII9I{eEI'II TellflepaTypLI. It'ttrc;ry r:a-

r{r.rx 3Be3A OTTTOCflTCE AoJlrolleprroAr.rrec$Ilo [epeIIeHIILIe (m'rpl'r4lr) ]I poACrBeIIEbIe o61beHTEI'

VELOCITIES OIT TFIE RI]LAXATION PROCESSES AND TEI1MOCFIENIICAL

EQUILIBRIUMINTHEATNIOSI,FIERDSoFCooLSUPERCIANTS,byI/.P,Grinin.
ura y. V. Tsimbut.- The velocities of the main relaxational processes in thc atmospheres

of cool supergiants are considerecl. It is sholvn tltat the characteristic tirne oi tire attain-

ment of the dissociation equilibrium in tlie extcrnal layers oI the atmosphcres substantia-

ly exceecl thc characteristic time of tlie tcmperature relaxation. It rnay lead to thc dcviati-

ons from LTR il1 the atmospheres of tlle stars rvhere tlie (quasi) peri"odical ternperature per-

turbations are tahing p1o".. TIro x,Iira valiables ancl the related obiects apply to such

stars.

Itari r.ranecu{o, R ocHoBc coBpe}ierrrrofi Teopul,r 3Be3,[IILIX cilefiTpoB JreiHI'IT

ilp0/IIIoJloilieHI,Ieo"]IoHaJILIIonlTe]]IIoAI,IIIal{I,trIec}ioNIpaBFiotseCI{I,IBeUIecTBaI,I
r.rBryqeHI,Itl u ororu.,p"pax 3BeBA (rlltroreaa JITIr)' 3ra r[yn4a"''i113113
II{IIOTeBa lIOBRoJIfieT I'ICcJIeAoBaTb lllloqeoo nepe}Ioca I'lsJIyqeIII'Ltr B 3Be3AHOI4

arlrocoepe r,r Ha IIporflitieHI,Il,I yilie r{HoI}IX JIer l{cnoJIt'3yerc's np]',I I'II{rep-

npeTalll4r,r cner{l'poB 3Be3A pa3JII,IaIHbl,\ TI'1IIOB. B IIOcle4urte IOAbI BT',IIIOJIIIeH p'E[

;;6;;-i;^r' o6aop Itanno$eua [1]) c qe,ruo BbItIcHI4rL' Hacl{oJrr'Ho xopouo

DTa II4nOTe3a olpaBAbrBae.r ce6fl lI H I{aHI,III I,I3}IeEeHI4fIlI B N{OAeJLtrx aT}IOc$ep

rpr{BoAr,Ir or^aB or riee, B DTI,L\ pa6orax paccrlarpl'IBaJrl4cb npell}IyxlecrlleHlro

arNloc+epbl ropfltII'Ix 3BeBA, I'Ae ocHolllr# op'u'"oii o:rn';ronerrlaft ot JITP'

.EBJIfleTc-'I0TI{JIOIIeIII{epaCnpeAeJIeI{lIfIsHepIuI{Bc[eltTpeSBeSAbIoTIIJIaII.
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ItoBcKoro, o6yc,ror.rreHEoe BbrxoAoM r{3ilyneHr4.fl qepeB rpaHl,rqy arnocseprr,
B CoqeraHr4ra c upeo6.na4aroqeft poJrbro paArrarr,rBHBrx npoqeccos aoe6yxAeHus
I{ t4oElrBaqr{r4 raBa IraA cToJrnHOBI4TeJrr,HBrMr[ rrpoqeccaMrr.
*_Huxre o6cyxgaer:ca npr,rHlrr,rtrrraJrbuo uuoft' lnexanuau orxronenzft or
JITP, xoroprrfr momer r4Merb Mecro B armocsepax xoJroArrbrx cBepxrr4raHToB.
Eror lrexaru{aM cBflBaH c Hecraq}rouapHbrMlr npoqeccaMrr, trporexaroqtrMrl
n aruoc$epax arrrx area4 (uranporyp6ynenruocE,-(xraara)nepzo4zqecKoe IIpo-
xorr(Aerrue yAapHbrx.BoJrH r{ r. ,.), u o6ycronlen 6onsurranau xapar(TepHbrMu
BpeMeEaMI,I yCTaHOBJIerrUfl AldCcoqr[arr4B]roro paBHoBecr,r.fl Betr{ecrBa rrpr.r ErrB-
nux TeMtrepaTypax u [aBJrer{r1.Ex.

1. Ocuosubre rrrrrbr peJraacaqr{ouHbrx rrpoqeccoB
n aruoc{epax xoJro[Hbrx BBean

flpz nanraurzra JITP cocro.srrr{e raBa B xam4ofi rolrxe arrlrocseprr, r. e.uonenylapnufi cocraB, pactrpeAeJrerrue arreKrporroB rro ypoBrr,flM aroMoB
I'I MOJTeHyJI rr cretreHb r{oHl4Saqrrr{ raSa? otrpeAeJr.rrerc.s JroHaJrbHEIMr4 BHaqe-
E.I,.flMtr reMtreparypbr rr trJrorHocrn Betr{ecrna. ,(ouycrrrM, qrro uo4 4eficrnueu
EeKoropofo {axropa, Earrpr{Mep B peByJrBrare npoxo}r(AeHr4.fl y.qapEofi nonnrrr armoc{epe BBeBAbr, BosHuHJrO TeMrreparyprroe BoBMyrr{ef.me, vr paccMorpr{M
trpoqecc peJrar{caqrru raSa B r4cxoAlroe paBrroBecHoe cocro.sHl4e.

B cnomsoft MrroroMoJrel(ytapnoft cuecta, naxosoft flBJrflerc.rr raa aruocsep
XOJIOAHLIX BBeBAT MOTI{IIO BbIAeJIIITb TpIII OCHOBHbIX TI{[a peJraHCaIIr{OHTIETX upO-
qeccoB.

- 1. .Teureparyprrafl-peJrar(caqrrfl, orrpeAeJr.fleMafi uper4Myrqecrneuno 4u{-
$yaueft EBryqeEI4.s. Xapantepnoe nperraa peJraxcarlrrrrr olruqecnr,r rorr{oro
reMtreparypHoro BosMyrqerrv,tr orpeAeJrflercs BbrpaH{errr{eM (IIIrulrenr I21)

+ 
- 

C,
bR 

- 
-Sjfii- t (1)

rAe o - trocro.sHnaa cre{ana-Botr,qlra&a, co - yAeJrr,Hafl renJroeMr(ocrblprr trocro.srrHoM AaBJIeHurr, x - xoe{Sr4r{r4eur rrorJrorrleHrr.rr Ha eArrrrrrqy
Maccbr, 7 - nesoar{yqenEoe aHaqeHr4e reMneparypr,r .

Ora senzquua flBJraerc.fl oAErrM raa ocrroBrrhrx xapanTepr{brx BpeMerr r{ otr-
peAeJr.fler BpeM.s BaryxaHrrfi HalraJrbHoro reMtreparypHoro BoBMyuleuraa n e paa.

2. flpoqecc peJraxcarlr{r4 xo.rre6arenrHr,rx reprroB MoJreHyJr c xapanrep-
HbrM BpeMerreL ts, Onpe,4eJr.rreMr,rM cooruorrreHraeM (3e:rr4onzu ra pafiaep [3J):

ts: lzP (l - e-nttrr\yr, p)
rIe z - 

qrrcJro cToJrr(HoBeHrzfi uo.rrexy.rrbr c BoBMyrrlaroqeft uacrraqefi, p - Be-
po.flrEocrb AeSar(rr{Barlraz xo.ne6areJrbHoro ypoBE.s nprr oArroM croJrnHoBe-
Enm, ,0 

- 
qacrora paccMarpr4BaeMoro [epexoAa, h - nocrosuuaa fluaura,

k - D.ocronuna.fl EorsrlMarra.
B pr4e cilyqaeB paccMarpr4Barorc.E ra*?fie BpeMerra peJrar(oaru4rd Bpaqa-

TeJrbHbrx-- r{ Bpaqarenr,no-xore6areJrbHbrx repMoB. oAnaro B rralreM cilysae
ocnornofi uHTepec trpeAcraBJr.Eer: nau6om,rtree r{B r{r{x - BpeMfl xo;re6areln-
UOfi petaxCaqzz. EClu oHalr{erc.s, vro f6Kln, To B arOM c.rrynae B trpordeooe
TeMrreparypnofi penaxcaqr{rl Hace Jrerruocrrr mone6arenr,Irbrx yp oBrreft rrlonenyt
a naxr4ufi MoMeET BpeMerrr{ 6y4yr coorBercrBoBarb MrrroBeuuoruy Bgaqegfiro
reMneparypu. HauporzB, rrprz fx ) fn peflancarlr4;{ rone6arenruux yporuefr
oyAeT OTCTaBaTb oT LrBMeHeHrr.fl TeMtrepaTypBr ra3a.

3. rlpoqecc ycra,oBJre,rr.rr Arrccoquarr4B,oro paB'oBecrrfi, r. €. B ycJro-
Br4.Ex paccMarpranaerroft saAaqrd - rpoqecchr o6paaonaud.E lroJreHyJr, paspy-
IrreEHsrx B peByJrbrare retrJroBoro Bo3MytrIeHr{g. o6HsHO trpr4 OupeAeJrerruu
xapaxrepuoro BpeMeurr o6paaonaurar. i-fr. MoJrenyJrbr B pearqr{u

X, * Xi:J Xr * Xz (3)

I{cnoJrr,Byercfl r{eroA, B noropolr npeAnoJraraercfl, rrro peJraxcaqr.rfl l_jt uore_
ItyJrr,I npor4cxo.qr4T ua dtoue paBlroBecHbrx r{oHr{eHrllaqr,rfi ocratr,Hr{x peareg-
1OB, yqacrByrotru4x B peal{rlr4r4 (3). B 3rO1\{ CJryqae peJrancaqr{ounrrfi upoqecc
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orrr4cr,rB aeTcfi yp aBlreEr{elr

*:XiXiail-XyXgLT;1,
B lioT6p6l\{ -f,; - Bo3}ryrqeHHoe BgaqeHue .I(OEqegrpaqnfi i-fr. MSJISH}JI6I, C[;;

V attt - I(OHCTaETI;I cHopoCrI'I rrp.flr[oft n O6parUOft peaHqIII{' CB.flBaIlIIbIe MeHt-

Ay co6oft [pl{Hqr'Iror{ AeraJlr,Horo paBEoBectrfl

aiilo*t- XtXhlXiXi: I( (T), (5)

rAe I( (?) - HorrcraHra paBHoBecr4.rr B peaHqr4rr (3)' aanucnqaE or reMllepa-

ryprJ tr copra Bsal,IlloAeficrBymlllr4x MoJIeI(yJI.--flepeuu6uBa.s 
ypaBHettre (4) c yqerorl (5) n suae

dx,
#: X;ai;(Xi- Xr),

HaxoAr{nr, tlro npoqecc xpl'{6Jru}I{eHr'{.8

Becrrolvry sHaqeHI'IrO xapa(repr{3y erc fr

to : LlaiiNi,

(6)

Horrqelrrpaq]1Irt i-fr MoJrer(yJrbr H paBlro-
BpeMeIrer[

(.7 )

paBrrr,rlr CpeAfleMy Bper{e}rr4 cBo6oAHoto upo6era l-ft uolery;uJ orHocI4reJIBEo

7-ro pearenTa n pau*qr.ru (3); [pI4HI{Ma.fI Bo BIII4T{aEI{e coorl{orler.rue (5), erO

MO?I{HO IIp0ACTaBIITT, TaHlIte B BI{A0

ts:ti1: (7lay1) (XilXyXt). (B)

fIOC,re4uee CooTHoIIIeHI,Ie TaI()I{e l,I}{eer Becbrla rrpoCTofi {r'rar'ruecHr'tft OMbICJI:

ouo yr{a3r,rBaer xapagreplloe BpeNl.a, Heo6xoAI,L\'Ioe AJI4, AOCTII[IeFII4rI paBHoBeC-

uoft Holrqenrllaqllr{ l-fi ruoleHy.nbl B peaKIII'Ir'I X6 f X7'
IIoCHo,nr,Hy o6paaonauuc TIOJIeHyJILI B CJIolIiHbIx Cn[eC.fIx l{o}Iier OAHOBpe-

t\reHHO IIpoI4cxoAI{rb IIO }ISCHSJI6KI{NI I{aI{aJIa}'I, CoorBeTgrByIoqee O{{en1r'rn-

Hoe Bpeil.fl 6y4em orpeAeJLErb cJIeAyIoqI4M o6paaolr:

,,': ) (t1t)'r. (9)
k,l

Cornacr'ro (9) auaueurne ti: (lit),,rir, r' e' onpeAeJIrIerc'E peaItIII4efi' I.Ay-

rq,eft B AaHHLIX ycJroBr{rlx c }Ialtcr{n{aflbHoft cHopocrr'Io'' 
O.reau4llo, rrro, paccr{arpr,rBafl peJrar(cal{I4ro raga AJIfl r(a}r(Aoft I'I3 creneHeft

cao6o4rr B OTAeJIrIIOCTT{, B HaqecTBe xapar{TepIIoIo BperIeHI{ ycral{oBJIeHI4,fl

TepxroXI4NIIIqecHoIo paBIlOBecI,I-s cJIeAyeT upI4IIflTI) llaHcIIlIaJIE'HOe II3 [epe-
qI4CJIeHHbIX BLIIXe SHaqeHI'Ifi

2. Hauantr xIIMrIqecEIrx peaxquii

Itan uOXaer,rBaIOT IIHOIOqI{CJIeI'IHbIe 3I{Clep?INIeETaJILHIIe I'I TeOpeTUqeCHI{e

,arr.lto"urrr, (cu,, uanpuNrep, Barcog [4]), oclloBHEI]II{ TI4fIaN{I4 peaxql'rfi

o6paeoaauufr r{oJrefiyJr B ycJroBr{.Ex auroc{ep*xoJlonHblx 3Be3A .flBJIflIOrC.fl.

a. PeaHqra, 
"urono"o 

o6onnrnu A +BC-tAg f C, rge A uC- arollbr'

BC u AB _ MoJre1yrrrr. Itoncranra CfiOpOCTI,I B gTOrI Cilyqlae oilpeAeJl.Eercfl

Sopuyroft
o. : A exp (-ElkT) [cu3/c). (10)

34ecs ,4 - uuorriI,ITeJII; Appeullyca, NIeAJIeHI{o BospacTaloq]/tfr. c yBelil'4-

qe,r,rerf re*{rreparyp]or, E - arieprltn aHrIrBaI{}II{ MoJreI{yJIbI RC.

B o nr,ruuucrB o xrrN,rr{ rrec1ux i ea6rtrr4fi , np e4ct ae Jrrlrourrx acrp o0I'rB us ecrvfi'

I,IHTepec, 
'IBJIflIoTc.fl 

DHSoTep}uqecfiI,INII,I I{, cJIeAoBaTeJI},Ho' He oqeHl, cI{JIbIlo

SaBr,rcrrT oT TerrnepaTyprr. B ETONI cJryqac B IIepBolI npr'r6lttDnerull'I I{O}IIHO IIpII-

r{rrrr, c{ - A'L' 16-rt (lleur 151).

6. l,IOrr_UO"rrEH}JIfIPHI;IE PEAHI{I,1?I C YqACTI4EN{ ITAH IIOJIOiITI'lTEJII]HIJX' TAI{

1r orpllllareJrbHblx I'Io;oB: A + B -+ C f D, r4e A - uou, P " C - arorr r{JrI{

oiorr"r,yro, D - uorr rrrrr4 Apyrafl Bap.fll*erHatr qacrr{Tla. XapaHrepnoe SIra-

qeHr,re nor{cTarrrbr onopocrr,r AJrfr peaHqrrft aroro rI4IIa: ct ,- tO-e 14,51,
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B. Peaxqrara c yqacrr4eM rperr,efi qacrr4r{br:
I(oucraura cxopocrr4 onpeAeJrrrercfl B oroM clyqae

a : Bo,D (4nr}l}) N.

3gecr, o'r - raaor(u,er,'qec*oe .eqIeHI,Ie, D - cpegunr rerrJroBa.fl cr(opocTb
aroMa A, p 

- nepoarHocrb per(otr6uuaquu npz rpofinoM croJrngoBeHtrru,r-paArryc MoJrenyJrbr, N -qmcno 
qacrrarl s I cMa-.

B o,ovsue or AByx rrpeA'rAyn{ux rr{rroB peanqraft ftoHcra,ra o*opocru
uptt :rpofinrrx croJrr(IroBerrtr.Ex BaBrrcrirr or rrJroruocrr4 ra3a, lr aror HaHaJI cra-
EOBIITC.E CYIqECTBEEEbIM JII4IUI, ilPI,I AOCTATOqTTO 6O;rrrUIIX AABJIEHIIflX.r. Pa4raaquounuft BaxBar: A J B + AB * h"o. cropo6ri peaxqraft arororr,ila trop.fiAxa 10-16 - 10-18 crlf lc.

A+B*M-*AB+M.
coorrromerrrdean [2]

(tt)

Iacrr{r{. Cornacuo
6lrrr, npegcraBJrer{a

(12)

.-- 4. O6paBoBaHr4e IroJrer{yJr Ha noBepxHocrr,r nbr.rreBr,rx
t51 RoHoralrra cxopocrr.r peaxquft ero-"u ,rrru 

^rolrierB Br,lAe

A : t*n'ri ,

rAe s - xoa{sraqueur rrpr4Jrr,rnaur{.fr aror,ra A c o6paeoBaHr.leN{ r{oJregyJrbr, r, _
BepoflTrrocTr, rrepexoAa o6paaonaeruefics rro.rrexyJrr,r c rroBepxgocrr{ nr,rJrr4gnr/t
B raaoBylo rlaey, r1 - paAr4yc rrbrJreBrJx qracrr4r{.

tr44 nepevracJIeHHEIx Bhllxe rr4[oB xtr{MrrqecRtrrx peaxrllrft uara6onr,rur,ryz
nolrcrarrraMr4 cnopocrefi o6.na4aror r,ron-MoreKyJrflpHr,re npoqecc6r. o4naxo
a${eHtrannocrb Drrax peaxqraft BaBr4cr4r ran}r{e or roro, HacnoJrrrno Ooiclpo
trporrcxoAr4T r,roHr,rSarrr4fr nefirpanr,nr,lx arol{oB, o6paayrorquxcfl npr4 pacrraAe
MoJTenyJr. IIpu nraanr,rx AaBJrel{Ir.sx o6paaonaHI4e noJro}rir4TeJrr,rrrrrx rdogoB ocyu{-
lqecrBJr.serc.s B ocrroBHol\,r ilpr4 (roror,rour,raaqraax. Xapar{repHoe BpeM.E ETOrO
trpoqecca paBHo

tl.")": lt"W B,(T),r,#1-', (13)(r) 
5
1ro

Se vo - -Ilacrora, coorBercrByrotrIafl aHeprr4r4 r{oEr43arlrrr{, ,B, - r}iynnqlr.aIlnanxa, lq - ceuenne Sororabnraaa\wv, 
-W 

- noa$$rzqrrenr Ar4Jrrcqr{r4.coorsercrayrorqee xapar(repuoe BpeM.E npo6era ^uro*, 
Ao MoMelrra pe-

nou6raraqzu c o6paaonaHtreM orpurlareJrbrroro uona

t{iJ": (y'y',crp.n)-1, (14)

T{".gr"*^- xoaS{nqueHr penolr6ranaquu (n 6onrruuncrse cilyqraeB trop.trAr(a
10-16 cu3/c) , N" - aJrexrpornafl Hour{eurpaqr4rr.

3. PeayurtaTbr Bbrrrrrcueunft

flpra paccuorpeHrarr xapaxreprrbrx BpeMerr xr,rMusecnoft peJramcaqulr MbI
orpaElaqr.rJrl4cb AByMfl MoJrer(yJraMz: TiO rz CO, rroJrocbr norJrotrIeHu.E noropbrx
trpucyrcrByror B ctrel{Tpax 6olr,rurarrcrBa BBeBA rroaArrr{x ctre11TpaJr6gbrx nJrao-
con. flpznonzMrre rrrrEre Aaurrbre [oryqeuhr Ha ocuoBe ruogeireft urror6ap
,[rxoncona [61. Ilpra_perreHurr ypanuenraft cocro.trHr{.fl 6uro yEreuo 58 xraMrase-
cr{r4x sJIeMeEroB r4 o6paaonanue 227 motexyn. flonyuenHa.fl crrcreMa nenuseft-
gg1 aqe6parqecRr4x ypanneurafi penraJracb,"ro4ortn Hrrorona--pa$cona ra
a_BM EC-1040, o1atrma arelrenrou 6pa.rzcs raa o6aotrIa Xayra ; IA";;;";;
[7], cyrurtlrr tro cocro.EHrttr]r- - no AaHHEnr $ypyn, t8l, 

"osc"runrbr Ar{ccoqr{a-
T\I^!I AJIfl. MOJIEKYJI _ trO AAIIHT,TN-I I-{Y4XIA [9]. PACCSUTAIIHbIE AJI,fI ABYX PAC-cMarpr4BaeMbrx Hralne^Mogeneft aruoc{ep (Ta* :8000 }t u lg g :' !,' T")E :: 2000 H 

" 
19 g: 0) norapzslrrr uipquaninrrx AaBJreHraft xorr,rnosenr ra3a

rrpr4BeAeulr n flpz.norxerr4rt B nourle crarbr{.
flpu nrrurclrelg.rtrt xapar(TepHoro BpeMerru reMrreparypuoft penaxcaqtrtr

Mbr r4ctroJrbsoBaJllr BEaqeEr4.fl pocceJraEAoBa cpeArrero }(p rro Aaudurrrn Ilyl*ro
40]. _{4^e.rrruqr retrJroeMfiocrb Bhrlrr4cil"raci oo r,pr-drrxteu'oft soi,nnyreCn= $12) (Rlp), r4e .R - ragoBa.fl rrocrorr'Ha.rr, p - MoJrefiyrr.Ep.rrfi uec.
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19l[c

4

tgllc

tg tst_Z 0 lg rsi

pnc. l. Xaparrepune BpeMeEa repMoxEMtrqecrofi peJlancaqutr B arMoc{epe cBepxrulaEra
upu ?r* : 3000 K, lg g : 1

,R n ,K - xapal(repHlleBpeMeHareMEeparypHot[ ltoue6arelblrofi (uoueryua CO) peflaficaqfill, 
'TiOz-i"O :-*rrr*TepHLle BpeMeHa o6pasonanraa MoJIeHyJI TiO u CO CooTBercTBeIIHo, TSt - ollrllqecfiafi IJIy-

6r,rHa Ha 2v : 1 trxu

Prrc,2, To xte, qro Ea p:rLc,/!-, gur atnrocneprr c fa6 : 2000 K u lg g: 6

flpranogulrrre HIIE(e xapaltrepgble BpeMeEa o6paaonanr,rn uo.nenyl TiO
z CO uonyueubl tro Sopuynau (B) u (9) o yqeroM coorBercrBelluo Aecfirtr ranfrru
HaAIIaTII I(aHaJIoB peanqnfi. B tex Cilyqtafix, Hor4a IIaM Ee yAaJlocb EaftTtr B ilu-
TepaTypl{blx IIICTOSHIIHaX AaIIHbIX O I{OECTaHTaX cRopocTel{, trocJIeAHI(e trpu-
EITMaJILICb paBHbIMI4 CpeAIIIIM BEaIIeEUfiM AJIfl co0TBeTCTByIOIq,UX TIItrOB

peaHIItrfi (cm. u. 2).
Itan IIOKaBBIBaIOT pacqlerbl, B aTMog{epax xOJIoAIIhIx CBepxrulauroB OC-

EoBEbrMrI rrpoqeccaMr.r, trptrBoAfirq,r{Mr1r fi o6paaonaguro oxllcu ruraEa, .ffBJl.fiIor-

cfi pea1rluu raBoBoro o-6Mesa Ti + COr Ti + qH @ - 4'10-11), a ral(x(e

r{orr-MorrenyJrfiprra.E peaxqlr.fl Ti + CO (d ,- 10-e)'
o6paaoraulre MoJre1yJrbr co trpolrcxoAr4r B OCEOBE^OM B pe-anqtrfix:

H+to, @=2.10-12 npn 7:1500H), o+HCo.r^gJCS, Ctg^ll,
o + cH- d - 4.10-11), 0 + cN (a - 10-tt exp (-t200lT), [5, c. 223]),

CO* + H'(a : t}-e, 14, c. 29t1).
Mrr oqelrutrr raxlr(e soelro5(sbrft BHJTaA n o6paaonagr,Ie MoJreryn peanqraft

rra rroBepxuocTtr rrbIJIIrEor. flocxo;rbfiy nourleurpaqug rrbrJII( B aTMoc{epax
XOJToAELIX CBepxrIIraHToB IIeIIBBeCTEa, 6bUIo 1IpI,IE.ETO Bepxuee snalleuue B

trpeAIIoJIoEteEI4u, IIT6 BCe BeqeCTBO arMog$epbl CoCpeAOToqeHO B trbIJIeBbIx

nuttrqu*. flpraur'rnrax aHailenrle rn- 5'10-5 crnr, B oroM cJlyqae I{MeeM N'=

= L}-LaI[h, rle /tlh : Ivrn * ZNs, - rroJrHoe qucro aroMoB Bo[opoAa s I cM3.

firr oqen1r,r cropocu pea1qr4r{ t 1tz\ 6rrro rpuugro s_: w : Li flolyren-
Eafl TaHIIM tryreM orleur(a xapafirepuoro BpeMeHII o6paaonaura.fi MoJreI(yJr

TiO u CO cOotseroTByer, oqeBuAgo, slarfiseft IpaEIIqe aroft Beill4qlrsrr. Brr-
qmOJIeEI{E trOI(aBaJII/r, qTo Aa}fie B aroM Clylrae aSsenruuuOcrr pearqzft na
IrOBepxHocTI4 trbIJIuHoK Ha IIeCfioJIbI(o trOp.flAl(oB Etr)I(6 trO cpaBEeHI{Io O yHa-

BaEIIbIMIII Bblme peaHIIII.gMI/t.
Ha prac. 1, u-2 [peAcraBJIeIIbI xapal(repgble BpeMeua o6pasoaaglI.E- MOJIe-

xyr TiO ra CO, a ranrfle xapaxrepEble BpeMeIIa reMtreparypEoft I'I Hoile6areflb-
,ofi p"ou*"aqIIII AJL;I upuuaigx B6IIIIS MoAeJIeft atruoc{ep. BlrAno, qro fa16 u fg6

MOHoTOHIIO pacryr upl{ uepexoAe B IIoBepxHoCrEbIe cJIoIr arMgo$eprr, qro orpa-
tr(aer yMeEBmeIlIIe H6llqegrpaqraft peareutoB B coorBeTcrBylolqrax peanqu.fix

C yMerrbIIIeEI[eM reMllepaTypbl II AaBJIeEIl.fi raaa. flpflaroM AJIfi I(a)fiAOE- ug

rrpeAcraBJreEHErxBbrme rrnoielet trio K f3. 3ro oSuauaer, .rrro cnopocTb o6pa-
BOBaIIII.fi OI1I{CII TIITaHa AOCTaTOqEO BbICOfta I,I B HaE{ABIft UOUenr BpeMeEII

r(onqeErpaqrlfl MoJlel(ynrr 6y[e1 coorBercrBoBarb paBHoBegHoMy BEaqeEuIO

AJrfl AaHHOTO MTHOBeITHOTO 3HaqeHl4.fi TeMIrepaTypbr." 
Tluaqe o6crozt Aerlo c MoJIeHyJIoft CO. CornacEo pIIc. 2 xapantepEoe Bpe-

ua o6paaonaHlrs onr4c?r yrJrepoAa B BepxEux cJro.frx armoc{eprr.. c T16 :
: 200-0 It u Ig g : 0 gocrrnrie,r BecbMa BEyrtrrreilBrr'rx gl{allegrafi, tan uro
c 6onnurrau eaiaio, srioor6serca o6parnoe HepaBegcrBo: fss F fo. Tlruura
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cJroBaMr4, o6paaonauue r{oJrer{yJrbr co n npoqecce rer{neparypuofi peJraHca-
qr{v B STOM clyqae He yclreBaer (CrIeAr4Tb) 3a I{3MeHeHrreM TeMnepaTypbr, rr,
0JIeAOBaTeJIbHO, ee HOr{qeHTparlr4rr Mo}r{eT cyxtrecTBeHHO OTr{JrOH.flT},C.fr OT paB-
EoBecHoft.

Pac'rernr AI4ccoqItarI4BI{oro paBHoBecrr.rr rror{aabrBaror (cm. flpuloxrenne),
qrro B aruocdtepax xoJroAHrJx 3Be3A yrJrepoA, r{aK ra 6otrrurranc?Bo Apyrlrx
aroMoB? cB-sBaH B r{oJreI{yJrlr, rpr.rqe}{ ocnosuoft yfJrepoAcoAepxraqeft MoJre-
ry,rofi .flBJr.flerc.fi r4rreHHo or{I4cb yrJrepoAa. Cre4onarerino, BaMerHr,re ornJro-
Helrrrfl or paBlroBecHDtx HoHqentpaqrart BoBHr{HHyr B aro}r c,nyq2a rar{Hre r4 y
Apyrl{x lroJrer{yJr, coAepH{au[x yfrre]loA.

fIo arofi )He npr4ql,IHe Aalr{e HeBHaqr{TeJrb}rr,re orr{JroHeHrr.fl xoHqenrpaqrafi
ocHoBHbrx ]\,roJreHyJr or paBHoBecHBrx sHaqeurafi 4o"utnnrJ npr.lBoAr4Tb H Otr{yrtr-
MbIi\{ I4BMeIIeHuflM IIapqLIaJILHOIo AaBJIeHI4.fI BxoA,rIn{I4X B Hr4x nefirpalr,nrrX
arotr{oB. B npoqecce peJrancarlr4r4 BoaBparr{eHrte ras6brroqurrx Horrqdurpaqzfi
aror{oB B r{oJreHyJr.trpHyro ([aBy 6r,rcr.pee Bcero npor4cxoAr4T R peafiqr4flx raBo-
soro o6MeEa. CyqectneuHo, oAHaI{o, qro peanr1rar,r DToro rrrrra npr4BoA.rrr Jrr{rnE
K [epepacnpeAeJIeIII4Io BoBr{yIIeHHLIx ItoHqeHtpaquft paarI4qHbrx aJre}{errToB,
He MeHfl.fl r4x noJlHoro_qI4cJIa. floarouy rloJrrra.fl peJraficallr{rr crrecrr neftrpanr,-
Irbrx aror{oB mger nm6o B MeAJTeHHO rrporeKarolfll{X peaHqr4frx c paAr,laurroH-
HLrM BaxBarou, ru6o nyrer\{ o6paaonanra.fl r4orroB c nocJreAylorqlrm o6pasona-
Er{eM MOJreKyJr B r.{oH-lvroJreHyJr.frpHBrx peaHrlr4.flx (cu. uo EToMy noBoAy n. 6).

Oqenxn uo Sopuy.re $Q Aaror B r,roge.nax c ?,a6:3000" u 2000 I{ (cr,;.
nraxte ra6,n. 1) na yponu€ Tg1 :1 cpe4uee Bper{_rr npo6era aroN{a Ao rroj\rerrra
pexou6unaqzu c o6paeoBaHr4er\{ orpr4rlarerrr,Horo r4oHa rropflAxa l}a u !06 c
coorBercrBeHrro. tr{a-sa yMeHblrrelrufl aJreHTpoHuoro 4anneurr.fl gra BeJrr{lrr4ua
pacrer c yr{eHBrxeHr4e}{ Ts1. corracuo {opuy"re (13) coornercrByroulr4e xa-
pa-r{TepHr,re BpeNrerra {ororaournaa.rlr4rr DJrerreHTa c SHeprr.reft cssara. 1 : 6 aB
ukr"-19'17 clrz uopx4xa 2.702 n 3.10? c $tpvW - ll2) u 6ucrpo pacryr
fiAK IIPU IIEPEXOAE H SJIEMEHTAU C 6OIEE,B},ICOHI,Itr{tr{ BIIAqIEEI,I,fiMIT I, TAK I4 IIP]4
nepexoAe s 6oree Br,rcoHr{e cJror,r arr{oc{epu (ncreA0rBr{e yoreur,ure"ra $an-ropa 4u;rroqrarz).

Taxrzlr o6paaoll, BcJIeAcrBIre Hrrar{oro oJrexrpoHHoro AaBJreHr4rr 14 Hr4BKoft
rrJrorHocrr4 r4oHr4Syroxtrero rzBJryqreHr.ra o6paaonar.rr4e troHoB n aruocsepax xo-
JIoAHbIx cBepxrr4rar{ToB r,rAer Becrr{a r,reAJreuuo. floarouy xapar{TepHlJt\l rrpl4-
SHanoM orcyrcrBr4.fl nficcorryaruBHoro paBHoBecr4fl n arlrocsepax xoJroAHbrx
SBeBA AoJrlI{no 6rrrr, u36rrro.luoe napr{rdaJrbuoe AaBJreurde uefirpanr,Hbrx aro-
MOB.

c.ne4ynquft Bonpoc cocrorrr B rotrr, HaH coorHocttrctr r{e}^Ay co6oft xa-
par{repHbre Bper{eHa rer{neparypuoft ra xone6arenr,nofi peJraHcarIr4r{. Aog
oIIeHHr4 no sOpuyle (2) npervream ty 1\,rr{ BocrroJrr,soBaJrr4cb Enclepr4MeHraJrb-
HbIt\'IIl AaIlHbrMr{ o Bepo.arnocrl4 AeBanTrlBaqrarn none6areJrr,Hr,rx yponuefi lro-
JreryJrr,r CO nplr crorrxHoBeuusx CO-CO, upr.rne4euHr,rrpr s 12]. kix cJreAyer
r4B puc, I m2,notru Ha Bcet\f npor.rr]r{eHr4r,r arlrocSep BHarreHr,r.E lx { fn. ECnr
yqecrb, ,r1ro xore6areJrbHafl peJraficarlrr.fr co ocyqecrBJrflercrr (r,r uprzrolr, uo-
BrzAI4MolvIy, 6onee aSSenrranno) Tan?r{e npu cToJrnnoBeHr{.rrx c Apyrr,rMrr rfoJre-
I{yJrar{r4, r{oHuelrrpautr.fr r{oropr,rx n arlrocsepe Bbrrrre, qer{ HoHqeHrpaqr,ra co,
TO IIa OCHOBaHI4II STOIO MOII{HO 3aI{JIIOqI4TL, IITO peJIaKCaqI4.fl HOne6atenturrX
yponnefi lloJrel{yJr r aruoc{epax xoJroAEbrx cBepxrr4raHToB uporenaer 6r,r-
cTpee, ser{ TerrnepaTypHa.s peJrar(caqr.rrr.

4. Pesyar,rarbr Apyrux aBropoB

1v[ero4orlr, aua.lrorr4qHbru npr4l{trrorly tsbrrrre, cHopocrrr o6paaonatrr,rr{ oT-
AeJrLHbIx IvIoJreI{yJr n aruoc$epax xoJroAHbtx cBepxrr{raHToB orIeHI{BaJrI4cb
rar{}rie Xofirrorr r,r BraHpauacuure lttl,I{y4;Hra lt2l ; Tounconorr [131. B nep-
soft ua ynor{.rrHyrr,rx pa6ot B oB-sBr,r c npo6neuofl o6pasonaulu rpa{lrronrlx
gacrl4q paccrlarpr4BaJlocE, o6paaonanrae t\{oJre6yJrhr C, n peanqfiflx c yrracrr4eM
tpeTr,eli sacrr4rILr, Sna.rerrrae /6, ua yponHe r - I oriaaa,ocr, nopr4no 1010 c,
Bnoc"ne4ctnuu Uy4lItlr [121 cyqsarBeHHo yrieHr,rirr4Jr 3ry BeJrurruHy Ao B]ra-
qeHrrrr tc, - 7AB c, ilpr4H.flB Bo BHr4n{aHr,re peaHqr4lr raBoBoro o6ueua.
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Tolrncouou AeraJrr,Ho LrccJIeAoBaJrLIcE, ycJIoBIrn noa6y;n4elrl{.rl BpalqareJlr,-
Hbrx, BparqareJrbuo-Kone6are.nrur,rx rz xone6areJrr,rrbrx replroB uonenynrr CO.
Er,r.no uoxa3aHo, qTo BcJIeAcTBIIe HI{BHoro AaBJIeIILIS B aTl{oc{epax xoJIoA-
Ilbrx cBepxIIIfaHToB IIoIyT I{}IeTL MecTo orI{JIoHeHI{.{ or JITP reMlepaTypr,I
ooa6yxr4bnu.rr noJre6areJrE,Irbrx repN{oB }[oJIeRyJrLI, o6yctonneur{ble rlpeo6Jra-

Aaroqeft poJr,Io paAr4arrdBHlrx [epexoAoB rraA croJlItHoBI4TeJrr,Hr,IN{I{. Hap.agy
c arr4r\{ Tounconou paccr{arpr4BaJracb ran[{e cxopocrb o6paeoraurfl MoJIe-

xynu CO B peaxqr4.nx O + CS 
= 

CO * S ra CO + N 
= 

CN f O' Oguaxo
coorBercrByro[{rae oqeHr(r4 6rrnu c4enaHbr JrI4IrIr ArIrI oAHoro BHalIeHI4fi re]\{-
treparypbr ? :4000 It ra raaosoro AaBrIer{I{a lg P* :3.

5. Huueruna raaoBllx peanquii
n npr.r6nuxeurrrr MaJrbIx roaltyrlenuft

Itan yme orMellaJlocb, upuuagrfi n u. 1 (a'raxnre n pa6orax, [epeqll4cl1e6-
Er,rX B u. 4) ruerOA OIIeHKII CHOpOCTI{ O6pasoBaH[-fl I'IOJIeIIyJI ocI{OBaI{ Ha

lpe/IrroJrox(errrar4 o roM, qrro peJraxcarlr4fl l-fi lroreHy.nbr rlpoucxoAlat ua {one
paBHoBeCIIbIx xonqeurpaqufi pealellroB, ysacrBylorqux n o6paaoBaIIIIIa pac-
CMarprrBaeMofi ttoneHy.nr,r. Teu caMbIIvI STOr MerOA I4IHopI4pyeT CB.flab Me)fiAy

trapaJrJreJllHo tIpoTeHaIon{IIDII{ peaHIIUfl}ILI, OTAaBa.fI trpl4 ATOM [peAtroqTeHl{e
peaxqur, rz4yqeft c tlra6clIMaJlruofi cxopogrbl6. OseBI{AEo, llro cTpOIoe pe-

rtregrre Botrpoca o crtopocr.rrx xr{Mr{lrecxoft penancaql4ll Mo}r(er 6rrrs uonyueuo
JIIIIIIF, C yqeroM ItIIIIOTI4I{I{ COBMOCTI{O [pOreHaIOq,I{x peaKqI4I{'

Huxe Ha ocIIoBe JII4IIeapI{BOB'aHHbIx ypanueuuft IaBoBLIx peaxqraft MEI

paccMoTprrM rrer(oTopEre npr4Mepbr, rrrrJrrocTpl{pymull4e BSaIIMHOe BJTI4ffEI{e

peaxqraft c paBHbIMI4 ItoEcraHTaMI4 cnopocrr{.
PaCCuOr:pralr r'aaOByIo cI4cTeMy, Cocro.fltqyrc uB /y' xuMI,IqeCHI,Ix peaIeHTOB

U IIaxOAflIIIyrcC.fI B TepMO[I{I{aMuqeCHOM paBIIOBSCI4I4. ,(OnyCturt' qTO B MO-

Merrr BpeMe:g.u t :0 uo4 AeficrBueM rer\rleparypHoro BoBMytrtreIlldf nlJrr{ BHerIr-

HEIO I{3[YTIEIII4fi IIPOIISOItrJIO HAPYTIEEI4E AI4CCOI{I4ATI4B}IOTO PABI{OBECI{fl, B PE-
ByJlbrare l(oroporo ItoHIIeHrpaIIIII4 pealeEroB [oIyquilI4 IIpI4par\eI]Je't; (0)'
fipe4rona"a.s 

^srruoiluenl{e 
ycrroBlr.E r{aJrocrrr BosMyrqeErrit I *rl lX1{1. tr

cyMr{r{py,fl Bce peanrg,rr{ c yqacrueM i-fi MorexyJrbl, cr{creMy Jrl4rreapl,rSoBalrlrblx
ypanueuuft raBoBofi r{I4Herr{ItI4 Mo}r{Ho sarrl'rcarb cJIeAyIon{I4M o6paaou:

d,r. g
#: Lo**r'

ir.-1

r4e xoa{{r,rqrrel{rll 4;6 ofipe,{eJlflwTcft cooTHoIrIeHI4.ENII4

a*:2 (- 1)" x iail.
io)

(15)

(16)

Brr6op Brra1a n npanofi uacrra (16) (o: t ranu 0) 3aBr4cr4r or roro, rpl4-
BOAI4T JIII AaHIIafl peaHI{IIfl fi yBeII4IqeEuIO vtltu yMOIIbIIIOHI{IO I(oHIIeHTpaqI{I'I
a-ro peareuta.

B upoqecce peJrancar{r{r{ uoJrHr,re r{ourlenTpaquu xul{Ilqecxl4x aJleMerrroB

(c yuerolr aJIeMeI{roB, BxoAfltqr,rx B cocraB uo;reryn) A6JI]I(HEI coxpan.flrBcfl.
ECr, 

"uuo"a.s 
CI{CTS}Ia SOCT9I4T uA M xI41\{I{qeCHI4x AJISMSHTOB (M < 1[), to

ypaBrreur{.a coxpaHeHrr-fl qllcfla arolroB l-ro aleuellra r{Meror BI4A

ritkii:0, i:7,,..., M,

t\e rni j - 
tlr{cJro aroMoB f-ro a.nelrer'rra B cocraBe f-fi uoneHllrr:r, tui

peareHToB, BKflrcqarcU{p7x B Ce6fl Z-fi anelrenr.- 
I{orrn6usl4pyfl ypaBuenua (15) tr (1"7), paur clrcreMn (15) Mox{rro

soN-M:
N_M

d.r. iI

zl: L bun''o'

h:1
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j:r
(17)

- 
qI4C[O

IIOHIIBUTT,

(18)



34ecr, b;p - HoaSSlrqraenrr,r, iloJryqaroqrreo.s noo,[e fieperpylrur4l]oBHr{ rure-
HoB B npanofi uacru (15) c y.reroM coorgorrreHr4ti (L7).

Cracreua rraueft nr,rx 4u{r}ep enqlla .rrr,Hbrx yp annenrafi c n ocro.rrnlrr,rlrra x oadr-
{uqlreuraura (18) or}IcrrlBaer, raHI4rr o6paaorr, npoqecc npz6.nr.rnreurrfl crro}n-
uofi aror{Ho-1\{oJrenyrnpuoft cr{ecrr H Tepn{oAr,rHatrrr4rrecr{r4 paBHoBecHoMy
cocrorrnr4ro. Ee perueHlre, KaR r{aBecrHo, rr}reer nu4 (crr., Hanpr.rMep, lt4I)

N-llf
riQ): ) CyAi,exr,t,

k:r (1e)

rge 1.3 
- ItopHI4 xapal{replIorl4qecHoro ypaBHeHr4fl

llB- l./ll :0, (20)

B - ruarplrqa xoa{r{ur{r4e}rroB brt, I - eAuHr.rrrHarr n{arpr4rla. }too{slrqraeu-
rn AI .rrBJrflrorc.n pelreHr,r.rrMrr cr{creMbr rruuefiurrx ypanHenufi

(B - ?,"k1) Ar :0, Qt)
rne Ay - Benrop c noMrroHeHrann Ai,.

rlocne Bbrqt4cre,rr.r 19prreft 11, u xoar[$r4rIr4er{roB ,4i Hoac[r[raqueurw c1,
rraxoA.frrcfr r4x cr,rcreMbr (19) npu t - 0 c yqrerorr coorBercrByroqr,rx HaqaJrb-
urrx ycnouzfi.

6. Hurreruxa [apaJrJreJrbrro lporeftaroxlrrx peaxquii
C paBIILTMII AOHCTaHTaMI{ CI(OpOCTr,r

Paccuo'rprnlr B I{aqecTBe npl4l{epa HI4HerIdI{y napaJrJreJrr,Ho rrporel{arorqux
peaHqzft

CO+OFI=CO,+H,
O+II 2OFIfft,v,
o*e7=o-{hv,

O- + II;: OIJ f e.

(22)

(23)

(24)

(25)

C rosnz Bp-enrr.fi o6paaoBanz.rl MoJreHyJrBr rr{Apor(c[Jra paArrarrrBHarr acco-rlr'arlrrfl o + H ma.roas{errr{Br{a u3-aa qpeBBh|ia_ugo ,r'a*o"o ceqeHufl pe-
anqr{rr (xoucraura cnopocrr4 a - 8.10-20- crus/c [5J). Honcraura cfiopocra
coorBercrB_yloqeft lroH-MoJrer(y.nxpnoft peaRqr4r,r o-+ H AOBoJrbHo BeJrvfia(-to-n;. o4uaxo BcJreAcrBrre nzaxofi 

"*'opo"r, o6paabaan#- orpr4qareJrb,Erx
rro'oB Kr{cJropoAa B pea*r{uu Qa) u nuaxofr nouqenrpaqrrn mx s ar*ocsepai
xoJroArrbrx anes4 (cu. rlpra.roxenze) a{{enruB,ocrb -aroft 

peaxqr,v tro cpaB-
:_t-lil_" !"axquefi rasoBoro o6i\rera raHlHe BecbMa MaJra. Teu oe MeHee, Han
oyAer iloKa3arro ErrE(e, yqer trocileAur,rx rpex peaxqufi (28)-(2b) neo6xo4rau
rre roJIbI(o c roqr(rr BpeHr[.fi lturrerunu AllccoqraIuBrroro paBEoBeclr.fl MoJIeHyJIbroH, no,lr c ronHtr Bperrr4fi peJrar{caqutr Apyrrx MoJIexyJr, ysacrByroqrlx B pe-
aHr{uu (22).

Paccuorprau cHaqara Rrr'erur(y repBbrx AByx pea*rlvfit (22) u (zB), ctu-
Ta'fi AJIfl trpOCTOTbI, qTO B ITCXOAHOM paBHOBOCIIOMCOCTO.EIII4II BCe aTOMrr KIICJIO-
POAA CBffBAHbI B MOJI€I(YIU. O6OATTAqEM P_ABHOBECHbIE HOHqEIITPAI{UII PEATEE.roB, 

^YqP93 Xr : [CO], X, : [OHI, 'Xs : [COzl, ' t; : |HT--;"X;:: IOI (X u :0). flycrr B MoMeHr BpeMeHrr t-: O oog Aeficriuem Bnerrrrero ua-Jryqexufl [po]rsorrrJra QoroAuccoqtraqr,r.E MoJreKyJrbr rr4ApoKc[Jra: r, (0) _ _1,raQ) 7 7, 16 (0) : 1. o6oanavaa uepea drz rr cr3a-IroHcraHrr,T cnopocfrnpauofi u o6paruoft p:rTTf n (22), veiea Gou - KorrcraHry cxopocrrrpaAr,ra_rranlIoft accor{r4arlrur o + H, .rrzueapuionarrHbre ypaBrreHr{ff r(r{rrervnrr AByxuapaJrJreJrbHo trporeHaroqr4x peaHr{rafi lro}I(uo aanracarr B Br4Ae
ilh
t : - (rrX, f- tzXi a12 .l (rxXa { raXs) asa,

d.r^

ff :(rrxz + tzxt) a12 - (rsXa + n4xs) d.s4 - nsXad,as. 
(26)
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C yuero,u ypanuenufi coxpauel{I{.a qI,ICila qacrlrq

(C): z, I ra:0, (O): tr* nz*2rr* rt:0, (H): 12{ q:Q (27)

or{creMa ypanuenuft (26) uplrno4rrrcfi r( HaHonrqecnoN{y BrrAy (18) upu // -_ ll/I : 2, rge

brr : -(Xrat", * X +a,ss)i

bzr:-brr-X+u,*i (28)

IIprI HaqaJILHbIXCorracuo IrBJIoffieIrHoMy BbIItre peltreHrre eroii cucrerrrr
ycrroBllflx e, (0): 0 n r, (0) : -1 uueer nn4

2

riQ) : ) CrAir\,,t,
k:1

r4e ii6 - nopHrr xapaxrepr{cruqecnoro ypanueuua (20):

?ur : bt - brzi Xz : bl * bzr : -Xqdqs,
noa{{uqlre:rmtt Ai cBflBaHr,I }IextAy coloft cooruolrreHlr.rlMllt

tl: - AL; d?: ai*;
(31)

n tL btz r, ,t2 _ br,
I tAZ: -;----i-l:--r \-2d2: - t t t- .

Ot2f u2l ulz -f u2l

VsurbrBa.E peaJrr,Hlre coorHolrreu[fl Me]HAy fiapqxaJrblrbll{r{ AaBJTeHI{.flMr{
MoJreHyJr a arnroc{epax xoJloArrbrx cBepxrtrranron (X, } X, u Xa } Xa,
cu. flpnnorxeuue), orcloAa [oryrlaeM ABa rrpeAeJrbHblx cryqa.E:

7. lbrrlbrrl : a : (X4lXr) K g) > 1. B sroM cryqae BblpaxteHua (29)
c yqeToM troJlyqeuHblx Br,IItre cooTHoltreHlrft upunoAatc.s H Br4Ay

q(t): a-t (- ,?'i a s)"zt),

12 (t) : - a-1e?'i + (a-, - 7) ex,t 7 .- s\'zt,

r, (t) : -sxi 
), e\"zt,

r, (t) : -(1 - a) eLi - ae\zt, (33)

r4e 1,, - -Xrdrr, 2u, rlo-ilp0EtIIeMy orpeA0rr.Ecrctr {oprry;rofi (30).
I{e (33) crreAyer, qro, ItaH u B trpeAbrAytqext cJryqae, [poqecc ycralroBJre-

Hr,rfl /Ir{ccoqrrarrrBrroro paBrroBeclrfl B pealtqlrflx (22) t (23) oupe4err.Eerctr xa-
parrreprrrix{ Bpe}rerrerr to - | 1,, l-1. Merrnlorcfl Jrrllrrb aMlJrIrryAHbre MHo}I(I{-

176

bn:Xrd:l-*Xso"sil
bzz:-brr-Xqas'

(2e)

(30)

(32)

r4e X,, - - Xnder, Lz : -Xqdat, oTHyAa cJIeAyeT, qTo oTlloltrewue lu1llu, :
: asaldEd -108.

Cor,nacso (32) n trepBble MoMenrbr BpeMerrr( ctrcreMa pearrpyer Ea Aucco-
qtraquIo MoJrenyJlbr Oll 6nrctptrM yMerrblrlerrreM Houqefrrpaquft CO, u H n pe-
syrbrare BaMeAJIeHufi upruoft peanqurr CO + OH. Bpeur eroro trpoqecca
,; : | 1,1 l-1 panno MIltIrI{MaJIbHoMy xapaflrepuoMy BpeMeHr{ cno6opuoro rpo-.
6-era peaieuroB B o6Meunofi peaxqvu (22). flocle4yroqaa peJlancaqtrff Bo3-

uyqenufr r, (t) t lryJreBbrM BrraqerrtrEM trpotrcxoArrT Ba cqer BuaxlureJlbrro 60-
;ree ue4.neuuoii peaxqnr paAl[aqtroglroro BaxBara (23) lt xapal(repl43yercfi
BpeMer{eM fo :l[2 l-1, panulrM CpeAI{eMy BpeMelru cBo6oAuoro [po6eraaro-
Ma fir,rcJropoAa orrroclrreJlbHo BoAopoAa c o6paBoBalrtreM M_oJIeI(ymr oH.

ma Q2) c;Ie4yer AaJIee? qro rptr a)1" Atrccoqnaqtrg OH cila6o BJIrffer
Ha paBgoBecze MoJrenynrr CO. O4uano orrrocrrTeJlbrroe EBMeIreEue r(ouqeu-
rpaqr{I4 CO, (rs - -/t) fioryqaercfi uptrMepHo rar(oro ]fie trop.EAr(a, qro
U \rrrt MOJIgRyJIrI TIIApOIICIIJIa. ,(eftCtnnteJlbllo, IIpEIIUMafi BO BIruMaEtre, qTO

oo orpegerenrro KQ):(XLX)/(XBXa), r4Meey a: XzlXs.-C yuerom
aroro 

-re (32) no.ryuaeM, qro B IrurepBarc llu, ft > t )> I I. l-t orHolrro:
uue leaIlX3:|4llXr.

2, a 41. Itan troHaBLIBaIor oqeHnr{, aror- cnyuat peaJluByercfl B Bepxutrx
cJro.Ex artric{ep cBepxrl[rauroB c 7rO { 3000 H. flpu ar,ruo.ruleEl(tr aroro
ycJroBufi Bbrpa)fieHrrfl (29) rpuno4flrcfi It BtrAy



TeJII,I [epeA ancrroue]rql{aJlbl{r{Mr{ sleHaM[. B qacrnocrlr, B orJrr{que or (32)
peJIaHCaI{I{fl IVIoJIeI{yJILI II{ApoI(cI{JIa upu a ( 1 upouCxo4l{T B oCHoBrroM Ba cqeT
peaHI{I{[ raBoBofo o6MeHa r{ Jrr{rrrb Ha ypoBHe a or IIasarbHoro SrraqeHr4fi
z, (0) <nnrrcsaerc.tr)) peanrtrr{fl paAr,raqrror.ruoro BaxBara (23).

B Ha.recrse npflr{epa n ra6.rruqe npr{BeAeubr BHaseHu.E lo : I 1,, l-1 4nn 4nyx
Ito4e.rreft aruoc{ep: Z'ub :2000 }t, lg g :0 n 'l'sb :3000 }t, 1S S : l.
TaM me AJI.E CpaBHeHU,q [puBeAer.r6r SHarreErrfl xapanTep]roro BpeMeHr{ TeMue-
paryprroft peJlaxcal{Irrr. Blr4uo, qro B amroc{epe c Ts6 :3000 H Harrr{Hag
c'ts1 e 10'2 aua.renze lo )> tr-, firrrr MoAeJrr4 c TE* :2000 H Dro rrepaBeH-
crBo Br,rrroJriltre\cfl. IlpaHTuqecltrr rra Bce[r npor.E]r{e}rlrra aruocrfepbr, trprrqeM
yHte Ha ypoBile Xst - 0,1 Bper{.fl ycTaIIoBJIeIIIIfl AI,ICCoquarI{BI'Ioro paBHoBe-
.c[Ifl rropflAr(a 3.10? c, r. e. cpaBrru]ro c [eprroAoM nyJrr,caq[ft 6recHa MrrprrA.

IIapaMerp

MoAerb

To0:2000 H, lg g-0 ;1rE ]g ts,
"rO 

: :OOO H, Ig S:1 EflE 19 tst

_L

4,9

5,1

5,8

3,9

7,2

7,8

3,9

6,7

7,8

_L

4,J

t0,4.

10,6

5,7

6,1

Paccuorpeuue Hr{Her[r(r o6ueuuoft peaxqr,ru (22) s coqerarrtrr( c pean-
qr{.trMrr (24) u (25) uomaauBaer, qro B aroM crryqae trpoqecc ycrarroBJlerrufi" Au:c-
'COqIIaTI4BIIOIO paBIIOBeCIIE OtrI,ICbIBaeTo.fi ypaBIIeHIIfMIlt, aHaJIOIUSHbIMU (32)
u (33), r4 xapaxrepr{Byerc.fl BpeMerreM cBo6oAuoro trpo6era aroMa nllcJro}roAa
.Ao MOMeHTA per{OM6r4rraqurr C o6paBoBaqrreM oTpr,rrlaTeJlbEoro rIoHa o-, r. e.

Beruqr4uoft t;"8 --71(Nrapen). Brrsprcrenu.E rronaabrBaror (cM. ra6rrqy),
rrro trpuc[pen - 10-15 xapaireprroe BpeM.s o6paBoBaHI-I.E orpuqareJrbrroro I{oHa
xncnopoga n arrrroc6epe c Ts6 :2000 It upunrepno a 3-4 paaa rrpeBblrrraer
BpeMfl paArrarr,rBrroft accoquaqr{tr Ha coorBeTcrByroqEx rfiy6uHax, qTo cBtrAe-
'TeJrbcrByer o6 ornocrareJrbr{o rrrlBr(ofi po,nn r4or{-MoJreny.rapuot peaxqril{ O- +
f II n^upoqecce o6paaoBarrrr.E MoJrer(yJrbr rlrApoxclrJra. B arruoc{epe c T6q :
: 3000 H na r.ry6uue rg1 - I o6e peanr{r{Ir r{Ayr trprrMepro c oArlr{anoBofr

'cKopocrbro,,oArraKo B BepxHrrx cJroflx arMoc{epbr rrpoqecc ycrar{oBJlerlvfi. EvIo-
,coqvarr{Brroro paBrroBecufr. B peaxqr4flx (22) - (25) tro-rpexrreMy onpeAe-
. Jr.fl erc.E paAr,rarrtBrrofi accoquaqrefi .

7. O6cyxgeuue

Pacclrorpeuurre Br,rflre [pprMepbr Kr4rrerr{nr4 trapaJrJreJrbrro trporexaloqux
peaKl{I{ft trpeAcraBJrfiIor r{rrrepec B AByx orrromelIl4fix: Bo-rrepBblx? fr3 ]dvlx
,cJreAyer, qro paflrlarr{Bua.s accoqtraqu.E O + H ol(aBblBaer cyqecrBerruoe
.Bru.rrHre rr a trp oqecc ycT arroB JreHvt"fi Arilcco\uaTrrBEoro p aBrroB ecz.E r( alt c aMoft
MoJrer(yJrbr OH, rax r4 Apyrux MoJrer(yJr I{ aloMoB, cBfl3al{Hbrx c neft peaK-
t\vtflM[. fasoBoro o6Mena. Porr uooreArrrrx cBoAtrrc.fl rlpr( aroM K 6ucrpoft
uepecrpofiHe Honqenrpaqlrft aroMoB I{ r{oJIeKyJr, orBeqaroqeft EeHoropoMy
HoBoMy HBaBrlpaBHoBecrroMy cocTorrHlrlo, xapaftTepr{3yroqeMyc.fi HoBoftTeMrIe-
parypoft Al4ccoqr{arlrBHoro paBrroBecI,LE. flonuas ffie peJIar(car{trff ra3a B trc-
xoArroe cocrorrHlre oIIpeAeJr.f,ercfi TaHrrMIr IrpoqeccaMtr, RaK paAr{arr,IBHEIe
accoqlIaqlrlr; o6paaonaurre rroEoB, Koropbre B ycJIoBI{Ex arMoc{ep xoJIoAIrbIx
.cBepxrrrraEToB trpoTeHaroT BecbMa MeAJreHHo.

Bo-r:ropr,rx, uB Br,rpaffierrnft (32) r (33) cJleAyer, qro B paccMorpeElrblx B

u. 6 upurrrepax trpoqecc BoccraHoBJrerr[.E Arrccor{rrarrrBHoro paBr{oBecufi B peaH-
Iptfl,x (22) - (25) He BaBI{cIrr or AByx LrcxoAHlrx rapaMerpoB - nonqel{rpa-
qurZ uorexyl OH lr COr, 3ro ogrraqaer, rrro rpe6oBarrl{e rfaJrocrr{ BoaMyqel{rlft
,(l 11 | /X1( 1) npunreur4reJrr,Fro n arrrM MoJreHyJraM B AaHr{orr cryrlae r{e flB-
.trtreTctr Heo6xoAuMr,rM ycJIoBI4eM. To xte caMoe oTHocI4TCfi rr r( aToMaplroMy

lg rn IcJ
lg 16 [c]
tgr[o),r tc]

4,2
9,0

9,6

5,9

6,8

4,0
1,'

L,L
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HI,ICJIOpOAy, paBHOBeCHa.E r{OHr{errrpar{I,Ifl nOroporo IIo yCJTOBIII0 6rrna panna
HyJrro. Cne4onarenr,Ho, cytr(ecrByer nprlHrlrrnr{aJrLHafl BoBMo}riHocrr, I{ccJIe-

AoBarb rra ocr{oBe JluHer"rrrbrx ypanueuufi raeosoft Hrrrrerr{nrr (18) pe.nancaqzro
aroMrro-MoJleHyJlflplrblx cnrecer,i, B I{oropbrx orr{ocr{TeJrbHr'Ie BoBI\IyIqeHrIfl ItoH-
qeurpaquft peareuToB c rrrlanlnr napqrraJrrrlrbrM AaBJreHr{er{ xroryr 6r,Irr cHols
yroAHo 6ommrur.

flpu connaAeHrru ocHoBHoro BbrBoAa o roM, sro trpoqecc ycral{oBJIeHrrE

Ar{ccoqtrartrBHoro paBrroBecr{E B BepxHux cJrosx aruoc{ep xoJIoAHbrx cBepx-
rr(rar{ToB xapar(TeptrByercfi BecbMa uzaftoft cHopocrbro, IrctroJIbBoBanIrbre
Bblme ABa paaubrx troAxoAa ft oqeEr(e cfiopocTtr xunzsecnofi perancaquu o6-
Jra[alor oAHUM Becbr{a Ba}fiEbIM orrrqueM. IIpu oupegeJleHtrE cltopocrl( pe-
Jrar(caquu MoJreHyJI trepBbrM MeroAoM 6oarmue xapanrepubre BpeMeEa ycra-
rroBJreHtr-E AtrccoqrrarrrBHoro paBuoBecu.E Moryr 6rrrr ronyqeHbl rl4rub Ail.E
MoJIenyJr c 6o.nr,ruuu [apqrraJrbHbrrr AaBJleutrertt. Tor4a Har( uprrMeneHlre BTo-
poro, 6onee nocJreAoBareJlbrroro noAxoAa trol{aBbrBaer, qro Bperr.E ycraHoBJle-
rrrrr{ Allccoqrrarl{BHoro paB}roBecr,rx r\{o}r{er oHaBarbc.rr 6onnmrnlr AJr.E qeJroro
ItoMtrJreKCa r{oJreHyJr !r arorvroB, cBfl3a}rHblx Me?r{Ay co6ofr. peaKrll{.rrr{rl raso-
soro o6Meua, HeBaBI4cI{r{o or I,rx rrapqr{aJrbuoro AaBJreHrr.E.

Xorg ua oAI{H r{B oTr.rx [[eroAoB He Aaer orBera Ha Borrpoc, Bo cItoJ]r,Ho
paB r(onqeHrpar{u,s rofi u,nr,r uuoft uo;rexyJrr;r r{Jrlr arolua ornflorrflerc.rr or paB-
HoBecHoro SHaqeH[fl, Tel[ He ]{eHee, 3Ha.E XapaHTepHoe Bper,rfl TepMoxul{I4qe-
croft pe,naHcar{nrl, r[o)r{Ho cr{aBarb, B Rafirrx cryqaflx arr,r ornJroueuua 6y4yr
I{M0T}, MOCTO, a B HaHI{X }IeT,

Ilocxo.nr,xy IrB-Ba HaJlrrqlafl lur,rnporyp6y,ireururocrr, uoponr4aeuofi, Ha-
trpl4lIep, I{OHBeHTIIBHbIMI,I ABI{E{e71\ITIMIT| TeMtrepaTypa II IIIOTH0CTL B Ha}I{-

4oft roune arlroc{epnr Snroxtyr.rpyror ornocr{reJrbHo cpeAHero BHaseH[fl, rrp[-
qeM xapaHTepHbrM nperreundr,l,r ltacrura6olr BaTyxaurr.rr reMleparypurrx {nroH-
ryaquft .EBr.Eerc.s BpeM.E lp, ornJroHeHrr.fr or JITP 6ygyr saBeAoMo MaJrbr, ecJrlltr

BpeM.rr ycrarroBJreHla.fr. Anccor\warrrBHoro paBHoBecrrfl ,o € fn. B uporuenou
cryqae xrlrlrrsecxoe paBHoBecr{e 6y4er orcraBarb or rerrneparyprroft peJla}t-
caqul{i Ycpe4uenne rro Bceilfy Arrcny trpr{BeAer H Torry, qro B Tex cJro.Ex ar-
Moc{epbr, r4e lo p ln, 6y4er upucyrcrBoBarb cMecb paaJr[qubrx cocro.rrr{r4ft
Auccoqr{arl{BHoro paBHoBecr{.fi, He coorBercrByroqr{x, noo6qe roBop.E, BHa-
qeHI{.EM TeMrrepaTyp,br I{ IrJroTHocTr.r Ha ATo}r ypoBr{e.

,(pyruu Saxropou, nprrBoA.flqrrtr{ n orxJroueHrr.sr[ or JITP, o6ycnonneu-
HbrNr HapylrreHlrer{ Ar{ccoqI{aTr{BHoIo paBHoBecI{.E, .flBJr.rrIoTc.E r(pyrlHoMac-
rrra6ubre reMneparypHr,re BoBMytr{eur{fl, oB.EBaHrrbre c trep[oAuqecnr{}r pac-
trpocTpaHeHIrer\{ ro arrroc{epe xoJroA}roro cBepxrrra}rra yAapr{brx BoJrH.
Hecraqzonaprrble npoqeccBl Tar{oro poAa, Ranr{BBecrrro, na6,nrogarorc.E B aTMo-
c$epax AoJrroreprroAuqecxux rrepeMeHHbrx (urplr4u).

Snea4rr 0Toro rrltra orrroc.Erc.E K qucry caMbrx xoJroAHbrx BBeBA, rra6,rro-
AaeMLrx r.ra ue6e o6rrsurrM[ cneHTpocHotrr{qecHr{r\{r4 }reroAaMl4. Cornacno Mep-
pury h5l rax aSSerrranurre rerrneparypbr B MaxcrrMyr{e 6necHa rropflAra
2000 H, cl{Jra r.Einecrr{ Ha troBepxuocrrr cocraBrr.Eer 10-a or clrJrr,r r.E}r{ecrr{ rra
troBepxuocrur Connqa (r, e. napauerpbr arrroc$ep 6ruaxn H naparrerpal{ pac-
cmo:rpeunofi Brrlme MoAe,l.n c Ts6 :2000 tt lr 1g g :0) .CneHrpr,r r,rrrplrA no-
RaBEIBaIoT 6orrruoe qrrcJro lferr.firotr{rrxc.tr co Bpel[enerr arorfur,rx I4 l{oJreny-
JIflpHLrx Jrrl]ts,nit (Hax n oMlrcctr]lr, Tafi r{ B [orJroqeHnu) n xapaHTeprr3yrorc.fr
paBr-roIo poAa aHoMaJrI4flIrI{, noTopbre B rracTo,Eqee Bpei\{.E rrprrnrlcr,rBaroTc.fl
ornJroHelrr{.EM xrtMuqecnoro cocraBa trx arnroc{ep or craHAaprr,roro. B pa4e
cryqaeB rrar\{eHeHr{e nunefisaroro cnenTpa c {aaofi He y4aerc.E o6nacr.rlrrr, (ua
ocHoBe rrrrroreabr JITP) uarreuerrrreM rerrleparypu aruoc$epr;r [p],r fruncu-
poBalrlroM o6r4LLru xrrMl{gecr{}1x aJreMeHToB. Hexoroprre aBTopbI IroJraIaIoT
B cB.rrgrr c DTrrn{ (cu., uanpr.ruep, [151), rrro B Taxprx cJryqa.Ex unreror rrecro pe-
a;rbubre r{BMeHeHrrfl xr{r{r{secxoro cocraBa c rpaaofi 6,recna.

flocno.nsry, nam 6r,rno [oI{aBarro Bbrrrlc, xapanreprroe Bper{,a xrtlru.rectioft
peJrar(caqr{r{ B Bepx}rux c.rro.Ex aruoc$epu c Tofr :2000 H u lg g :0 cpas-
r{rrMo c fieprroAor{ uynr,caqr.rii 6lecxa Mr{pr.rA (-Z.tO', c), upe4craBrrrrercr BoB-
MOIr{HIJM Apyroe O6t.scuenne, a Etre}r}ro, qTo B rrpoT.E}r{e}rHr,rx arlroc$epax
Tar([x 3Be3A I{MeIOT MeCTO OTnJrOr{eHr{.fr OT Ar{C0oqr,rarr,.rBrroto paBHoBeorrfl.
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Baxnmgeulre

TaHuu o6paaou, trpoBeAe,Ebrft sbrme aEaJrtrB cxopocrefi repMoxtrMr,nre-
cnoft penancar{tr[ yfiaBBrBaer Ha Bo3MoErrrocrb cyqecTBoBauus otxrouenrfi
cocro.EEU.E raBa OT JITP s BepxHtrx cJroffx arorocsep xoJroAHbrx cBepxrtrraE-
TOB, O6ycnonueunrrx uapymeuuertr ArlccoqtrartrBrroro paBrroBecrff, qro
EAoTaBJI.Eor orEocurbcfi o EeHOTOpOft OCrOpOlxuocrbrc x peay.rrraraM rrccJre-gonauufi xuMtrqecfioro cocraBa rar(trx aaeig uero4anru ntp-iro4eneft. B il;-ue 4aaruefirtrero zccJreAoBaEEg aroro Botrpoca trpoAcraBr.ser uETepec u8y-
EeEue nrseruHu CoBOI(ytrEoCTtr Moneryn, a?oMoB u ux EOEOB, Barr(EtrIx C ttoql(E
BpeEtrfi AtrocoqtrartrB,oro paBEoBecEI' B rroqe [epEo,(EqecKr Me,Eroquxc.E
co BpeMeEeM reMtreparypEbrx uoauyqeuuft. It paccuorpeEuro arofi sa4auu
MBr trpeAtroJraraeM Bepuy"bor n o4uot trB cJreAyror\ux pa6or.
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BbIqltcilEHIrE I{HTETeOIIOHABATEJIbHo}I <DyHHq 
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C IOBbIIIIEHHOItr TOIIHOCTT,IO

,[. H. Pauxoncnufi

_ flpegrorneE arropr,rrlr pacsera nenqecrneunor:r rrrrrerpotrofia3arensrori (pyaxqrau E, (r),
o6ecneqlmaroqrEii s o6,nacru 0,5 ( c { 4.6 rosrocrb rropsAxa 10-14.

COMPUTATION OF THE EXPONENTIAL INTEGRAL FUNCTION WITH
HEIGHTENED ACCURACY, by D. N. Rachkousky.- The argorithm for high accuracy
computation of the exponential integral is proposed. It gives un u".r.u.y of about l0-foin tho range 0.5 ( a ( 16. For smaller u.rh lu.g., values of an argument rvell knorvn
expressions are used.

rlpz uzc.ire,Holr pe,,elrr.rfl r,r]rrerpaJrr,Hbrx ypaanenufr uepeHoca r,r'flyqe-
u,n.s 6rrnaer neo6xo4uuo Br,rsr4cr.srr, r{HrerpononaBa?eJrE}ryrc syuHqnro

E1(r):5+*
flpr aroru o6rrquo r{ctroJrbayror trpeAcraBJreHrre aroft {ynnqun [l]:

6

Er(u): -lnr* 2 Anr*t, n<.1,
n-l

5

fu(r): r-le-* 2
n-L

(2)
Cnttt-l, I )> 7,

(t)

l4
B^*-r I ),

I n-t
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sAecb

Ar-o : {-0,5772156; f0,99999193; -0,2499105b; _f0,05519968;

-0,0097604; f 0,00107857 ),
Br-u : {0,2677737343; -i-8,632.17608g25; *18,059016978; -lB,b7JZ28T40t.^
+1|,
Cr-, : {3,958496228; *21,0996530827; *B,S7B32BT40t; _l 1}.

,^-BrlptrrrcrrnH (2) o6ecnequsaror roqrrocrL BLr rlrc,le t,un E, (.1 uop.rrAr{a'lu ". uOhrsrro DTo oHa3DrBaerc.rr AocraroqHE{}r AJrrr xopomo orJra}HerrHhrx 3a_
Aau. o4nano B rrer(oropbr,( cJryrraflx, oco6enno ,p, pirpu6orrrn ,onon oraro-
AOB TIUCTEHHO IO PEIIIEHU.g I,IHTETP AJI},HI,IX
yparneuraft [epeHoca r{Bryqerrl.tr, 6rrsaer
reo6xoguuo Bbrqficflflrb {yuxqzro c 6onr-
meft rosHocrbro.

C qe,rrro rroilyqr,rrb 6oree rosur,rfi nre-
roA Br,rqrcrenur?^ $ynx4nw E, (r) ranrep-

'rik/

sar 0 < t < 16 6iur pur4erelr' ia L2 i- _r ropeBHoB (9r. ra6rrqy). Ha yqacrxe
0 1t < 0,5 trctroJrbsoBaJrocb rlaBecrHoe //

/u"
/u-"

to-o
pae",roitrerure [2] /u'/o

K

Drqr):-(- -lrrr-, f t- \,,-, ;,{;i
?t--1 

(B)

rrapar{erll K npnne4cn n ra6;rr,rr1e.
I-Ia y.rnsrr*.-t 0,5 < r <a 4,0 no4r,rrr_

rerparrF,Hoe nrrpaxenue n (1) paBJrara_
JrocL B ctenennot)l ptrl no r, a Barelr
I,Ir{rerprrpoB aJrocr,. cDynHqlra E, (r) npeA_
cTaBJrrrJracb B BLrAe pflAa

K
E1(t) : Dt * Drlnz f \ Dnnr:rn.

4// ./ / I /..2
Cparnenrre ara.reunr,l rlynmqurt El @),
Bi,Iqr,rcJrerrEr,rx IIo IIpeI.(Jraraer[orry r{e_
roAy, rr SyHrtrlrr-lr .e, (a), llrurrileu-
nori cor,racno [1]
IIo ocn.,op4llnar orJlolr{eHa pa3IIocrb SHaqe-
Hut El (s) 

- Er (r)

(4)

(5)

34ecr D,, - HeHOrOpEre xoa{{nqnen*,r, 3r{aare}rr.r.fr }roropbrx rrpr,rBeAe,bl
B npr{Jraraenrofi ur,rrne trporpaMMe.

B o6'racrr'r 41r { t6.uyumee uplr6rrurr{errr{e Aaer p.fiA no creneunxr rrc:
K

E1(a) : Dt - Dr ln r -l- 2 Dn+zr-".

B o6nacrn r ) lB ,roorlr:juuracr Sopuy,xa Iz)
8

E1 (r) : n-le-* 2 Gn*-", (6)

BA0cE

6r : 10,9999965; -0,9989710 ; !1,9487646; _4,9482092; ltl ,TB10T92;
-20,452384; +21,149t469; -g,SZ404t}

B 'reTnepror'r cron6rle ra6rr,rqrr [pr,rBeAeHhr roq]rocrr{ a,,trpoKor,r],raqrrr.r [po_raano4uoit E, (r) Ha coorBercrByroqeM ysacrxe.
.. flporaanoJrblrrrre rrocro.Elrrrr{e"D, n prgu, (4), (5) HaxoAr{Jrucb crrr,rBaHr,reM
Synxlql,r E, (*) Ha rpalrrqax orpe'r{ou. uuru"i.io;-;;'1;;"" c E, (r) npnr - 0,5 Br;rarr{cJrrrJrocb rro paaJTo}rieurrro (3) . ---"

Ouu6xy Blrrrr{cJreurrfl Qynxqulr E, (r) rla yqacrxax, rAe cyqecrByror 6oreeTOrrHr,Ie paSJroirielrr'rf , qelr Ealue, 4aer un,rr,rit cror6erl .ra6.irlqrr.
B aaHrro'renue 

^rrrr 
npr,rBoAr{},r rpacfzn 1.0n. prr"y*ro;i ;;;;;;.unir ana.renraftLEi @), Brrrrr.rcJreHrrbrx rro HarreNry,uer.o4y, urr.opr,rroiv iii. Hu" BrrAr,rr{, rpur ) 76 rorrrrocrb Ill gocrarourio Br,rcor{afl.
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DOUBLE PRECISION FUNCTION EI(X)
DOUBLE PRECISION C(56), D (59) , E(211 , X,Y,Z
DIMENSToN KO (20), NO (20)

DATA N q1, 1, 1 6,27,38,50,61,7 2,83,94,3. 1 05,6. 1 1 7, 1 29/
DAIA Kq1 o, 1 3,g,9,1 0,5. g,g* 1 0,7/
D AT A C/-5.7 721 5664901 5325D - 1,-1 .,1.,-2. 5 E - 1,5. 555555555555555D -2,

*-1 
. 04 1 666666666667D -2,1 .666666666666666D-3,-2.31 481 48 1 48 1 48 1 5 D-4

" ,2.834467 1zo1 B 1 40bD-5,-3. 1 001 9841 269841 2D-6,3.06 1g243igz2o6b3D-7
" ,-2.75b731922398588D-8,2 .2774643986765 1 9D -9,- 1 . 739729 748989008 D -
* 

1 0,1 . 23s3 1 1 064370893D- 1 1,-5.7 7 1 7 1 283 1 5 7 1 80 1 D- 1,-9. 999866422561 1 1

"bD- 1,9. 9980333 1 2836688 D- 1,-2. 493583 1 1 1 25492sD *i,5. 393 1 6244506250
* 
6D -2,-7 . 45267 3927 1 15027 D -3,-2.1 69 765456925 B75D -3,3.207 4750781 982

"i r o-3,-2.00 44872369481 1 4D-3,7.1 0594509 1 358924D -4,-1 .125740871 128
* 
42bD -4,-5.763361 BBo739 1 72D -1,-9.99704317927 3667D -1,9.9692442221 7

*7204D-1 
,-2,42900733187097 4D-1 ,4.2827747 187 43607 D -2,6. 06343 1 69680

* 3977D-3,-1 .348656466329600D -2,9.431 1 5 7868996096D *3,-4.0403585214
*07 

1 1 B D -3, 1 . O 1 58405 1 7 34679 1D -3,-1 :"1 4820647 0629825D -4, -5. 7 7 2 1 45695'
*8577 61D- 1,-9. 9999959 1 8683745D-1,9. 999967978 418737D -1,-2.49594307
* 4683717D-1 ,5.5547 47697 43649oD-2,-1 .040807433045 37oD-2,1. 65983299

"0882b6'l D-3,-2.27 41 6841 1 278687D-4,2. 65477065321 1 683D-5,-2. 5 1 85569.
*2b77B7ggD-6,1 .718526791594384D -7,-6. 1 88 1 5460908 6 1 33D -9,-5. 766978
* 1s792753't D- 1 ,-9.997483935746436D- 1 ,9.989451 088891 1 1 6D -1 , -2.49000
*s787 

032887 D -1,5. 4802251 6087 07 1 2D -2,-9.99287 0404426431 D -3,1 .489 1 7
*qsoftTgzao-z/
DATA D4 1 . 7 60963222527 787 D 4, 1 .55023521 60739 0 1 D -5, -8. 966890365 7

*6b680D-7,2.530373489673003D-8,-5. 71 7382317 123536D-1,-9.9682 1 5BB 1

*3968 
1 7D- 1 ,9.90446786598 6328D-1 ,-2.434806365068353D- 1 ,5. 1 99395830

*022b76D-2,_-8.95 
1 945602950765D-3,1 " 

2 1 2700659 1 18297D -3,-1 .2470085
*42b33333D- 4,9. 13469287 6143736D-6.-4 .231 7 64034279 1 03D-7,9. 28 1 9840
*829 

1 b96 1 D-9,8. 954601 1 1 192915D-2,1 .997225860461237D -2,-9 .26617967
*6050779D- 1,9.19039297 6296705D+0,-6. 7061 681 07 4459 1 D+1,3. 293487832

" 378828D+2,-1 . 069 1 796840 421 48D+3,2.32340668 1 1 44236D +3,-3. 28989450
*'l g5244gD+3,2.7 649281 7 627251 D+3,-1,O5 1 62237 191 7079D+3,4. 68 7 7 0027 1

*9 
1 B6B6D-2,1 .0441 4}3517OOO5BD -2i-4. 808 1 22009506923D-1,4. 555036328

*386609 D+0,-2. 9561 089 1 4520487 D +1,1 .098425960207 57 3D +2,- 1 .550672].0

' 7 613438D+2,-3.21b1 43649038035 D+2, 1 .7731256737 433 1 5 D+3,-3.0096745
*7 427 4b64D!3,1.9237501 3201 3685 D+3,- 1 . 1827 0157 1 9o1 0 1 7D *2,-2.304064
*469026235 D-3, i . 978539735 87 1 3o4D -1,-3. 4Bg 1 8365 1 98089 1 D+0,4 47266 1

*748559408 D+ 1,- 3.87 17 46 1347 97283D +2,2. 2 1 368903448 4527 D+3,-8.17 503
*1 

0 1 8993955 D+3,1 .90200786 1454037D+4,-2,5603 1 83 1 0 1 01432D+4,1 .53099
*465 

1 90 1 523D +4,1 . 4327 021 1 28386 1 5 D-4,-2,21 52228533 1 1 3',I 2D -5,-2. 1 93 1

*7b503231 ogoD-2,9.496184178126384D -1,-2.317402190228 1 95D+1,3' 5870
* 48008o22422D+2,-3, 6650429261 04450D+3,2. 48806473807 1 01 3D+4,-1 . 1 07
*37852 

1 597964D+5,3. 1 3o0og41728ooo2Dr-5,-5. 1 34860992950059D+5 /
o at a q3 I +s6221 943294630+5,-8. 0325 7279445 1 O85D -4,- 1 .421 9331 235

* 46604D-4,2. 1 461 11 133252993D -2,-7. 19531 8284760663D -1, 1 .87741 62467
*6383 

1 D+1,-3 .54998277 605AA IOO +2,q.rc73085286624}0D+3,--4. 556285089
* 4219559+4,2,948 1 38757885908 D+5,- 1 . 2 30425451647308D+6,2.990072037
*t 

401 o1 o+a,-s.zzst 10004550399D+6,9. 999964999g99sgeo-t,-9.9897-0999
*9999998 o- t, 1 . 948 7646D +0,-4. I 4B2o92o0D +0, 1 . 1 7 B5o7 92D + 1,-2. 0452384
*D+1 

,2.11 49 1 469 D+ 1 ,-9.524040999999998 D+O/ |

rF (x.GE.16.0) Go To 11

tF (x. LT.4.0) GOTO 10

l1=x+4
Y=1.OX
GOTO 12
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i"I IF(X LE 1O) GOTO 9

l1=X t-4

Y=X
GOTO 12

o l1=4 0*x+1

GOTO 12

! 1 l1=20
N=NO (tl )

t<=Ko ( I 1)

Y=1. O/k

z=C (N+K)
,.r,1 I J=1,K

B Z=Z*Y+C(N+K_j,
Z=DEXP (_X) *Y*L

GOTO 13
12 N=NO(l'l)

K=KO (tl)
Z=C (N+K+1)

DO 7 J=2,K
i 7-=z*y-rC (N+K-J+2;

Z=Z"y+C (N+1) -p166 
1y1

Z=Z+ClNl
13 El=Z.

RETURN
END

I[urepnar IIopngoH
IIOI1IITOMA

IIoMep
paSJIOi.I{eIIIlf

Oun6na rplr.raBo4-
UOII Oulr6Ha

0-0,25
0,25-0,5
0,5-0,75,

0,75-1,0
1,0-2,0
2,0-3,0
3,0-4,0
4,0-5,0
5,0-6,0
6,0-7,0
7,0-1.0,0

.10,0-16,0
>16,0

10
13
I
o

1t)
o

I
0

I
o

10
10

7

o
J
11

11

4
4
4
5
5
5
5
5
o

:E8.10-14
-r-8.10-14
!1.1"0- tL

!4.70-rL
+5.10-r4
-r3.10-r4
+1.10-15
-F6.10-tc
+2.,10-14
r-3.10-14

+7.10-15
-t7 .'10-t5

Brrrue Aaerc.s Soprpau-nporpal,rl,ra npor{eAypbr Br;rqr.rcJreHr{.rr
E'' (*).

1980 r.
Jlureparypa

{yux-
qr{r{

Mart

7, Aaeeo-M' !t[-., Arrut, B. il,, r.qly, p. x'L, Mapnoa Io. rI . Ert6.ltrorcr{a arroplrrr\roB.16-506. M.: Con. pagr,ro, 1976.
2. flrtne 8., enle @., Jleur. @. Cuequamnue (tyrtnqnu. 1VI.: FIayHa,1964.
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[IoBbIEACTPoHon,I[tIEC.ttI,IEol].hE}tTI,IBbI-AltoxPoNIATbI
l. i\[. Ilouotr

pacc.r[Tann rra El]x,I EC-1020 rronnc O6l,ex.rrrBrJ-aflo\porrarbr ir3 AByx JrI'IIr3' I4Cnonr-

soBaIIIJoco6t,rcCTeI{JIaOIttr'ro(D6,o6ccrreqI'IBalon{llexopomeel,IcnpaI]JIeEI,IeBTopI{IIHoIo
;;;il; ; or,lroroi, o6'nac'r't'r' ornocnTe'nruoe orBeporlle paccqrrraErbrx o6r'cHrr'tnor cocraB-

Jrfler or t : 6 Ao 1 : 20 rrprr (tonycnsrx paccroErrr{fi;0,8-20 rt. Bcc o6r,enrl'lBLl CBO6o[rIbr or

II0IIIJI'IttrrerotglrQpa*q"o""o"nuo6paxrenr'rcEaocIIBcrIer{rpaJrbHorlrrrrrcpBaJreotC4oF'

NEW ASTRONOMICAL APOCI'IRO\'IATS' by G' ll' Popou'- By tnoans of electro-

nic cornputer Es-1020 netv lenses-apochromats consistirrg oi trvo sil[ple lenses' lYere de-

signccl.SpccialglassesOl(tandoF6(Sovietrnarlrs)rvererrsedlorgoodcorrcctionofsecon-
daryJ spectru,, in ui,oul tpttt'"f rtgio"' The, speecl oI these lenses is from f/6 to tl20

with the focal length "i ,l.it 
0.8-20-meters. A11 lenses are coma-free and have diffrac-

tion-limitcd image on axis from C to F spectral lines'

Ilrflaosbre o6oeftTllsbr mr{po(o IlctroJILSyIOTC.E [o I{acTo.flq,el.o BpeMeIII4

AJIfl COJII{eqrtbIX r,r rrJrarIeTIIbIX LCCJIeAOBallflft, a TaHi{ie B HaSeCTBe O6,beHTI'1BOB

It1i""p"+"r. I],enunurn HaqecrBaMIr arl,rx o6ceHrI{BoB rIBJI.Brorcfl: a) Mailoe

;;;ilp;|.i;a,,re, 6) cra6r4rbHocrt, orrrrrqec*l{x xapa*repl(crlln' trocnorrbny

JITIHBbT He MeH'flIoT rrpaHTIlqecKI'I CBOero cBero-

IlpouycHaHtrfl tr rleHrprrpoBRy c reqeHlreM

BpeMeIII{ I4 MaJIo qyB0TBI'ITeJILEE'I K paBtpyBI(e

(n ourauue or sepnaJr)' B) trpuMeueulle o6'b-

eHTI{Ba rroSBoJrfler rep'Merl[3l{poBarb Tpy6y
TeJrecHorra !I AalHe coBAarb B Hefi Bar(yyM'

I(aH ETO IIpeAIIoJIaraerCfl CAeJIaTr' B Co'IHeq-

rroM rerdcnoue Q 700 v,llr o6cepnaropru
Cn67I3Mtr4Pa, qro trpI{BoAI{r n ycrpauelrltlo
HorrBeHqI{I{ BOsAyxa B rpy6e I{ pesr(o yrys-Pnc. I

maer r4so6paHeEI{e (paapemenue trEorpyMer{ra)'
OAsaxo rrpl{MerfiBltrtrec.E Ao EacToflqero BpeMeEu axpoMarurreorl4e [t]

o6renrusbr-axpoMarbrr";-r."-Oo*r od;osrub JItrEBbr (a nooouorpa{ax)

o6IaAarOT BEaqtrTeJIbEbrM XpoMaTtrBMOM, .ITO CyqeOTBeIIEO Orpagtrql{BaeT 06-

JracTb trx trprrrMe*errs. Itdn trBBoCTEor B o6bIrIHbIx o6renrnsax-axpoMarax
BoBMolr(Eo cBecrtr B o[trg O6quft $oxyO ilyqfl Toilb1o [Byx qBeroB' EO EeBoB-

Mo)nEo HatrpaBtrrb u ,o, *" {bryi ocranrsrre ilysl4 ctre$rpa [1]' ? t"-:11."::
Te trMeer ruecro ocrarosu*ift ipouarrarr troJlo)fiegfi.g - ral( HaBbIBaeMbIu

BroptrsHbrft crreKrp. ,(o nacroxqero BpeMeIItr Bce troublrKtr cosEarb IIOBbIe

COpTa OrrTr'qeo*.r{x CT.ROJI, trOBBOJI'IO*I{X yMeIIbmI{TB BTOpI[qEbIfi CtreltTp,

,r?o opr"o4rrJlr4 rt rre'rraqtrTeJlb,oMy ero yMegbmelrl4ro, 11160 BbrBbr'BaJII[ troflB-

JreEr{e a6apo*po*arl,Iqecftoft a6eppaqzu, o6ecqeuunaloqeft sror BbrtrfpBrrtr'

oAgaxo , ooa*uore roAbr oTeqecTBeEEaE trpoMbIrrrJIerIEOCTb ocBouJla I{SIOTOB-

"il"" prqu o.ooir* "p;;;;ao6i, 
bnzj " "'co6ux 

Snunron (oo3, oo4' oo5'
0(D6) t21:'Ecrec1segg'o 6nrno 6nt uorrrrarbcfi trptrMegtrrb artr crenJra [Jrfi pac-

qeTa acTpogoM,1qecporo o6reflrlrsa-auoxpouati, BbI6paB Eatr6oilee trpocrylo

cxeMy r,IB AByx nuua (puc. t). IlpeanaprrreJrbroe trByqeulTe '9*"1oo:^--'ll
,nar6Oy1ee prqr6*Ururo ,1CtrOJIr,BOBaTb AJLE II9JIO]I(I4TSJI6HOft illlHBbI CTeKJIO

Oltl, 4rx 6rprquterutroft - O(D6, tan HaH ero trprrBo^r{r r( rratrMelrbmlrM orr-
,TUqECHIIM CI(JIAM JII{IIB.

'1. Moro4uxa Pactrera

Ao" pacxlera acrpoHoMEqecRofi o-rrrIiIRtr Mr'r cocTaBtrJItr ctreqtraJlbHyK)

. aBroMartr BI{p oB a.HEy; ;p o"p u"ry AJIE 3 BM E C- 1020, trptrronEyro nJUr JIro 6ofi

$bM ;.p";'EC , 
"uorca,rryrc 

Ea .EBbrKe B'rco*oro ypoB,fl PLll. C nouoqrro
:arofr uporpaMMlr Moryr paccqtrrbrBarbc.f, Ee roJlbr(o atroxpoMarbr, Eo S ilro6bre

^qerrTpupoBa.Eg6re .orrTr(qeg11fie SI{CTSMEI, CoCTaBJIeEEbIe KaI( 113 C$eptrSeo-
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I(rltx, Tar( u r.I3 acoepflqecKr,rx rroBepx]Iocrefi, upr,ruelr qr{cJro uonepxnocreft
'orpaH[qeHo ToJIbr(o ofiepaTl{BHoft ual,rqrsro Marrrr{}rbl Ir Mo}neT 4ocrlrrarr 1000
(aro uo;rier uorpe6ouarbcfl AJr-E pacrreroB ctrrcreM, coAepHaqlrx sratol{rr @a6-
plr-ilepo, Jraaepr.rr,rc pe3ouaropbr, HalprrMep, B crtcreMax raaepnoft Jror(a-
rlulr tr{CB rr trJraHer u r. n.). Vsuu,rnarr BErcor(r{e rpe6onauua H HaqecrBy Hop-
peHr{r{rr acrpoHoMr4rrecxofi orrrr,rHr{, Bbrrrr{cJIeHrrfl rrpor,rBBoAflTcf c 16-paa-
p.TIAHsINIII IecflTIaqHrIMI{ BI{aKaN{r{, sro o6ecre.rr{BaeT BbICoHyro ToquocTb Hogeq-
Holo peayJrbrara. B orrlrque or rpaAr{r{uoEr{brxnporpaMM Mbr He r,rctroJlr}ByeM
oqeHoqHyro Syuxqluo (o6rruno Dro cyMMa HBaAparoB a6eppaqraft c Her(oropbr-
Itlr necaur.r), Tar( HaH trpl{ rroJlbaoBarrrrrr arofil Syunrir,refi Hasecrno raao6paxre-
IIIrtfl sacTo 6brsaer BaHrrlHeIrHhIM, s oco6eHuoctn ndtttayt or r{errrpa noJlf.
f(_poue Toro, trpaxrr{r(a [or(aBaJTa, qro, ua6nro4ar Ba xoAoM rrcnpaBJreHr{.fl
.a6eppaqr,rfi Ha ItalnAoM Ilrare rrrepaqnft, uoaino o[eJrarb 8618oAr,r o6 orlra6osHoM
salaHr{r4 (rpe6orauue rrctrpaBr{m xaxyro-;ru6o a6eppaqraro uenr,ruotnurvo).
9rcro rrcrrpaBJrerrrrr,rx a6eppaquft uorner 6rr:11 4onegeno uo 63, uplrveu s xa-
qe0rBe KoppeHqLIoHIrbIx IrapaMerpoB MoryT r{crroJrr,BoBamcs nrc6rre Houcrpyn-
TI{BIlbre SJIeMer{Tbr clrcTeM6I, BnJrroqa.E troHaBareJrr{ [peJroMJIelrrr.a, BaffiEoft
.oco6eunocrblo trporpaMMbI flBJIflercrr BoBN[oirtr{ocrb yqera pagruqubrx ycnonnft,
CBfBrIBaIOqlIx trapaMeTpLI CI{CreI{bI, HaIIpIlMep BrIBeAeIIIIbIX I,rB otrTr{Hra IayC-
ca firrtl reopfirl a6eppar1raft. flna ygo6crBa BaAar{rdfl uau6oree vnorpe6rnrenr-
unre a6eppaq[[ Bblqr4cr.EroTc.fl rro cler{r4aJlr,rlbr},r rroAlporpaMMaM; trpl{ OATTOM
BaAaHTII{ MOiI{HO paCCqLITarb HeCr(oJIr,Ho cr4creM c paSJIr4qHbrMr{ xapar(TepI{cTII-
Har{trr' HatrptrMep orrr4qamql4xcf cBerocr4roft unlr troJreM sperrr{.E r4 T. A. rlepee
paccqr,rTaHHyro crrcreMy Molnno (nporrycTrlTr,> rro6oe qr4cJro nyueft gra nro6rrxgaAarrrrblx HarJrorroB u nafiru ocrarosHbre a6eppaqnu ee.

B ocnony rrporpaMMbr rroJro]r{er{ o6r,r.rHErfi cAepE{r4Barorqnft lrero4 rrarrMerrb-
IIILIX nBaApaton [3], trprlqeM r{c[oJrbByrorLlfl [Ba Br{Aa cAep}r{r{Barrr.E - aB-
ToMarrralecHoe, xoA Koroporo Ire SaBI{cIrr oT ofrTrrHa-HoH0Tpynropa, I4 HeaBTo-
MaTr4rrecHoe, [pr4 KOrOpOr,r xoA trpoqecca urepaqnfi o[peAeJrfiercfr saAa]rr4reM
AByx sucefl - cAepi(r.rBarorqr4x noa{{lrquenros. B orrl{que or cyrqecrByro-
rqrrx [porpaM],r fipoqecc ureparlr.rr? Ha or[eJrbHr,rx aratrax Mo]HeT r,r pacxoAr.rr6-
ca (r. e' Bnaqeur,rfl Bcex a6eppaqlrft Moryr BoBpacrarr,), cueuxxcr, B AaJrb-
neftmer,r cxoAflrqr4Mcfl rrpoqeccoM.

Sauerur{, qro AJr.[ MeroAa r.rar{MeHr,[rr{x nBa,4paroB noruseorBo rlcupaB-
Jr.fIeMbrx a6eppaquft AoJrlnHo npeBbrrrrarb qr{cJro r(oppeHquoHHrrrx trapaMerpoB
lu6o_paau.trTbcfl elry. FIam orr,Ir rroHaBaJI, oArrar(o? rrro aro BarpyAHerrr,re JIer-
xo o6oii'rr,r, BBe,q-E AorroJrrrr{rerrbuoe KoJrrrqecrBo oAr{HanoBbrx a6e,ppaqlrrt (a:rr
cHopocrlr BErrrrrcJrerrtrrE), rax .rro6br qucro a6eppaqufi 6r,rno panuo qr4cry nop-
peHr{uorlHbrx [apaMerpoe. Sror rrpr4eM srraqr{reJrb}ro yllporqaer rrporpaMMy,
IIE JII,ITIAE EE YrII,IBEPCAJIrHOCTI{,- O6I,T.IUO rrpAHTI,IHYEMOE I,ICIIOJII,SOBAIII4E ME.
roAa ycrloBlrbrx NIrIo,iKIrterefi Jlarpar'rnta [3] crrJrbrro ycrroiHHfler trporpaMMy.It to,rry ilte .reroA Jlarpauina *re Aa", pertreu[rfl .rpu HaJr,,rq,,rr.I BBar{Mrro BaBr{-
cI4IMbrx a6eppaqnir - Ero qacro Bcrperraercfr rra [paHTr4ne. Mrr ue 6y4eu uo4-po6no olr'rcrrrBarr, trporpaNrN{y, a orpaurrr{uMc-fi upr{BeAeHEIbIMr{ Bblme cBeAe-
HIrflr{I'I, or.fI'I{aIoIqI{\'II'r }Iauy IIpolpaMMy or cylqecTBylolql4x rrporpaN{r{ /IJrfipacqeroB acTpoorrrlrnr4.

Pacqer o6r,extuna-afloxpoMara rre AByx JIr{Ha rrpor.raBoArrJrcfl cJle4yroqr.rM
o6pasorr. llpe;x4e ncero 6r,rna ar,r6paira *ourrrpyH,lris o6beHr[sa rrrla (Hpor{
BuepeAr{), r. e. Jrr4rr3a ra OItl 06pau1cua x o6,reHry(ao ncex cryqa.flx IIpeAno-
JraraJrocb, -rro o6rexr HaxoAr,rrcfl na 6ecHoneuuocrra). Barert BpyrrHyro rro rra_
paKcIlaJIr,FrLIrr $opuy.rrau 6rutr onpeAe,rlerrbl orrrr{rrecxr{e crlrJrrJ Jrr4}r3, ycTpa-
IrflIoql're xpolrarrlsM Arfl ryt1gfi C, F, n [peArroJroiI{eIII{I,I, qro oI{I{ frBJr.EroTca
TOITHI'INIII II coIIpr{HacarcIql4il'rlrcrr; Soprta JrIr}rB B racxo4rloft cr{creMe nnr6r.rpa-
Jracrr ral{, 'rto6bl o6ecneqllts B rrepBor,r upr,r6nr.rrHerlr{r{ Ho]lpexr{rrro noMr,r,-KaH I'IBBeCTIIO, trprI ATOM OTpIIItraTeJILIIa-E JIIIHBa IIOJIIIIHa upU6trAanretr,rfO
r{Merr, rrJrocHo-Borrryry}o sop.ly (nnocxocrr o6paqena n uao6panteuuro),
A IIOJIO,{TI{TEJII,HAfl JII4IISA IIMEET ABO-EI(OBI,IiIYKJIYIO SOP,IY, rrP11qEM I(PITBII3IIArropoft troBepxHoc.r'l,l (no xo4y .ny.ra) nourr- coo.ru400, c Hpneuauofi rperreft
rroBepXHOCrr4. (Doxycnoe paccroflHr,re r,rcxo4nofi crcru*ni 11pr{r.rrrro o}roJIou,u Nr. llpu aa4aIul{ Ira pacqer cr{creMr,r na 3BM BBoAr4JIrrcrr KogesHbre Tor-
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quEbl JItrE3' a B HaqecrBe I(OppeHqtrOEIILIx trapaMeTpoB uCtroJIbSOBaJII{Cb pa-
Atrychr r(ptrBuBEEr, a B Eer(Orophrx cryqafx - u paccro.EEue Me)fiAy JII{EBaMr(.
Paccroguue s' or uocreAueft troBepxuocTtr ctrcTeMbl Ao {oryca .F'ge Nlensilocn.
B trpoqecce pacqera. tr4cupanneuulo tro[Jre]fianlr: c$epuqecKa.s a6eppaqnr gna
fiysefi C, F ua Ba[aEHofr BoEe orBepcrl{.,{, r(oMa AJIfi BaAaEEoro yrJla totn W,
BbrquofieEEafl trO TpeM fiyqaM, a raHlr{e (rpu ucuo;rb3oBaElrtr B HaqecrBe Hop-
peHqr{oEEofo trapaMerpa paccro.EEl4.fl Me}HAy .nuuaauu) xpoMaTlrqecHa.fl pa3-
Hocrb c{epuuecnrx a6eppaquft ua aaAaunoft aoue gra ryueft C, F. Cxo[uMocrb
trpoqecca trocJreAoBareJrbEbrx rpu6lurxeuzfi uonyuaracb BecbMa xopomeft -o6msso rpe6onauocb or oAuoro Ao tr.flrl{ upu6nrmeuuft, uto orEuMaJIo Bcero,
EecfioJrbr(o MEEyr Malnuuuoro BpeMeEu sa 9BM EC-1020.

2. PeayrnraTr,r PacqeroB

B peaylr,rare pacqeroB na 3BM EC-1020 6r,rno uonyueHo HecfioJlr,Ho ctr-
creM c paBr[sHbrMr{ oTrrocr,rreJrbuErMr{ orBepcrr{flxrIa u {oxycsbrMl4 paccTotrrlvf{-
MI4 I4 ITMeIOqITMI{ aII0xpoMaruqeoHyro HoppeHrIr,lm r rr.rAr.ruofi o6nactu ctreHrpa
(rpeglter r{axoAr{rcff na 6ecxoseuuocru). Ornoclrre,rsHoe orBepcTrle paccqtr-
rarrnbrxcr{crelr - or1:6lo1:20. VcBerocr{JrE,HbrxcrrcretrII{ctrpaBJrel{aHe
roJlr,fio c$epuuecnarr, Ho tr{ coepoxpouarrrqecHafl a6eppaqlra gnn lyuefi C,
D, e, F, 6naro4apx seMy npr.rBbre c$epnuecroita6eppaqvrul.Irttarr{xAJrIrE BoJrE
trp ar(Ttrrrecrrr coBtrag aro r. H eucnp ann ensofi oxa Br,rB a erc.a roJr r'Ho no p o rnoBoJr-.
EoBar o6ract, crrerrpa (nyuu g, h), coagarctrIa.E BHaql{reJrbur,rfi crane-$rao.rre-
rosrrft opeoJr Bor(pyr raao6pamerurfl BBeBAbr, HaH aro I{Meer MecTo r{ g o6rrsubrx
atroxpoMarax, HatrpldMep rpexJrrrlraoBblx aroxpor{arax {upurr }t. Ilefic [3] .

Itoua ucupaBJleua y Bcex clrcrelr AJr.s yrJra r,o'r,n W :58'i acrl{rMarr4a},I u
KplrBr{ar{a troJLE He Moryr 6r,rrs ncupaBJre}rbr !r rrMeror upr6,nnsuteJrr,rro rar(ym,
)fie BeJrnqr{Hy, r(aH ra y o6r,ruur,rx o6sexrranoB-axpor,IaroB rra [Byx rour(I{x JruH3.
Sauernu, ogua$o, sro carurraJlbrrarr Hpr{Br4BHa rroJlfl trpaHT[TIecHu paBlra
HyJrro y Bcex cIrcTeM, pacccuTaHHbrx HaMr{; }repr{[rlollaJlbHafl r(pI{Br{BHa IroJIfl
oTpIrr{aTeJIbrra.

,(rx y4o6crBa cpaBHellrax a6eppaqufi $oxycnrre paccroflrrllfl troqru Bcex
cIrIcTeM B rrepBol{ upr,r6nuxienr{I{ oArrHar(oBbl I{ cocraBJr.Eror onoJro 0,8-0,85 u.
Pacclrorpr,rn troJryqeuubre clrcTeMbr B flop.sAxe y6rrnauraa lax cBeroctrJlbr.

a. Cucreur,r c r,rcnpar.neuuoii c{epoxponrarnqecxofli a6eppaqueii. Cy'
ctnettLa,tr6 7. HoncrpynruBtrbre sJIeMeI.Irbr ee trpl{BeAeubr s ra6r. I (pr'rc. 1).
BCe paalrepr,r n ra6nuqax AaHbI B AeIILIMeTpax, ATo yllpoqaer BbIpalI{eHIIe IJLtr.
ac{epuuecrofi uonepxuocrra.

34ecr, r - paAI,IycbI r(p1IBlIBIItt, d - ro.rIqI'IHLrl ,4 - otuocl'IreirbHoe or-
Bepcrrre.

fparfuxn a6cpparlur,i arori cr,rcreubl AaHbI Ira pllc. 2. O'rentt4uo' tlro xpo-
Nrarr{rrecxrle a6epparqur,r A"rr.rr Br,rAr{Nrofi o6racrlr crreI{rpa I'IctrpaBJreHBI 6eaynpe'r-
no (xplrnr,re uonepe.rrroii cdlepl,I.IecxoI,l a6eppaqtrn 69'gna JrY'refi C, D, e, F
rrpaHrlrrreCHIrI coBnaAalo.r) , no ocrarorIIIafl c{eplt.recxaX a6epparqnn AaeT
trfr1go AIIalIeTpoNI IIollrIAKa 0,07 urr, arTo BIraqI,ITeJIbIIo trpeBbrlJraeT AI'Ial'IeTp

4lr{panrluor'ruoro Hpyrrixa (nrn },:5550;i on paueuB,l nxu). 3ra a6eppaqux
rpr,r ueo6xoAi,IlIoCrI,I I,Ioilier 6r,rtr, nCnpaBJIeHa IIocpeACTBoM CpaBHIITeJILIIo
upocroft peryIIIII (r. e. acc[cpnaaqtrr,r) o4nof,r II3 troBepxuocteli o6r,eI{rI'IBa,
rrpr{qer,r nalr6o,rr,uree orI{JroHeIrrIe or c{eprr rllu aror{ nopflAr(a t uHu'
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Ec.rru ac{epr,ruecnofi ttBtrrfl.erct{ flepBafl troBepxuocru o6rexrflsa, ro ee

-ypaBHerrue nMeeT Br{A

r :0,769276a' + 0,0056y4 + 0,00001707au - 0,00040179y8 -
- 0,00075318y10.

Xpouaruuecnan a6eppaqr4.fl yBeJrrdqenu.fi 6l grt.s yrJra troJrfl W : Lo Ann
..nyueft g, C panua 20,5 unu, qro BnoJrrre AotrycTrrMo. Salrerrlr, qro ecrlr rrpo-
nopqtrorraJrbuo yMerrbmrrrb trapaMerpbr ctrcreMbr rar(, sro6rr ee {orycuoe pac-
'cro.flHr{e fioilyqr{ilocb rrop.f,Ar(a I 4u, ro uao6pameurae 6yger 4u{paxquorrubrM
u 6es peryrnrr. flo4o6ar,re cBerocrrJrburre o6renrr{Bbr-atroxpoMarbr (l{ :
: 100 --:- 1000 rvrrrr) npegcraBJr.f,ror 6orr,ruoft r{Hrepec HaK ,qJrfl acrporroMrrr

,(rouerolrcnareJrfi? acrpoMerpflqecnrre r4ucrpyMeurbr, acrporpaSu), ran u. E[rfi.
o6rrsubrii otrrorexnral{u - o6rerrunrr 6zuouefi, BplrreJrbrrbrx rpy6 lr r. n.
Cnegyer raxx{e BaMerr{rb, xrro cyrqecrByroqne auoxpoMarr,r cpanulruoft cse-
rocr{Jrbr 13, c, 4,771 o6nagaror BHaqureilbuo 6o.nee ctoxtuoft noucrpynquefi -.r(Meror 6onruoe quoro JIrrEB, cJreAoBare.JrbHo, 66tnmwfr. Bec rr cBerotroreptr.

Ipa{rrn a6eppaqraft c}rcreMbr c ac{epunofi ganrr Ha pr.rc. 3, Cucmena J,'li 2.
flapauerpsr a:roft cncreubr Aarrbr s ra6il. 2 (ageu, tr B AaJrbHefimeu onycraerr,r

''Tperbro r(oJrorrry ra6nuqrr, coAepmaqyrc trpe)r(Hr{e 4aunrre).

Ta6rvqa 2

A:1, : 8,5; s':7 ,762 Aui lo':8,58 Arrr.

Ipa{lrHr a6eppaqufi sroft clrcreMhr rpeAcraBJreHEr rra pwc. 4. Ouenraguo,
,vro cSepoxpoMarrlqecxaa a6eppaqfifl \rrrr tyveft C, D, e, F upeue6perxunro
MaJIa I{ []raMerp trtrrlra HalrMeHbilfero paccer{BaHr{fl He rrpeBbrrrraer L4 utrt*r
AJLB Bcero Ar{anaaorra ot,ryuefi C go F, T. e. oH roro }ne tropflAr(a, qro u Arla-
rrterp 4u{panqrrourroro Hpy}r(Ha 4nn }, : 5550 A, xo:roprrfi paBerr t3 uHn.
B nyuax g [rraMerp rr.flrlra paccerlBaurrfl Boapacraer uplr6rr.rsr{reJrb}ro BABoe
us-aa SuoneroBoro opeoJra, qro, Kar( u ylpeAbrAyrqero o6:reHrraBa, o6racraer-
c.rr rrecoBna[erlrreM orHocrrreJrE,Hbrx rracrublx Ar,rclepcrrft creHon OItt lr O(D6
s clrHefi qacrrr cler(rpa, flo-upeirueMy MolnHo yryqlluTl, HasecTBo o6rexru-
Ba? peryrtrrrpyfl o4r{y r.rB rroBepxHocreit cro Ao noJrHoro r{cqeauoBeuna c{epr-
.recHofi a6eppaqur,r Ha ocrr B Ar{atraaor{e AJrr4H BoJrH oT C qo F; BlporreN{, B HarrreM
cflyqae oro rrBJ]Iu[rHe, TaK xan o6:r,exrr{B AaeT 4lrSpanquouuoe raso6pa}neHr4e.
Xpouarr,rart yBeJrr,rqeHr4fl r-p:,;r W : t" pases 30 uxu 4na ;ruur.rfi g-ra C. Or-
MerIrM, rlro xpoMaruaM yBerI{qe]Jus iluwefirro BaBrrcr{T or yura uoJr.fl BpeHr4fl,
o6parqancs B rryJrb B r{euTpe rroJrfl,

Cucmeaoa.AE i. ,{auur,re eroft cr{creMr,r [pr{BeAeHr,r s ra6il. 3.
A6epparlr,rr eroft cucreur,r AaHr;r rra pr.rc. 5, na roroporo.rrcrro, rrro HaH tro-

trepeqHa.rr c{epuuecxafl, rar( z c{epoxpoMarr,rcecHafl a6eppaqulr o6bexrfisa

Ta6;rr.rqa 3

A:1 : 12; s':7,7479 Ani lo':8,66 A,v.
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trpeEe6pe)fir{Mo MaJII,I, ral( HaK IIe trpeBbIItraIoT HeCI(OJIbKI{X MtrItpOMeTpoB

B O6racrlr oT Jrysefi C lo F; 6onee roro, B pacmffpeuuoM ctrearpaJlbgoM uII*
repBaJle or JII,IEur4 C go .nunura g r.IBo6paE(eEI{e rafi}fie oI(aBEIBaercr gll{pan.
quourulr. Xpouaruau yBeilrlqeHur 6l ororo o6reHr[sa cocraBJr.f,er 30 Ir,rxrvr

tpuW : Lo \fis ctrel(TpaJlbuoro rrrrrepBaJla or C [o g, qro BABoe lrpeBbl]naer
4narnrerp glaspaxquounoro fipyffiHa (ou pareu 16 lmu g:l'a ?u : 5550 A).
Ero o6cro.rreJrbcTBo troBBoJrrer rrctroJrbgoBam o6rexruB trpl4 BHaqI{TeilbEo
6onrmeu $onycnou paccro-rrHrrl{ nyreM yBeruqeull.r r n d, trptrBeAelrEbrx
s ra6fi. 3. Haupulrep, BtroJIIre Aotrycrflllo yBeruqtrrb {oxycuoe paccrofiEtre
aroro o6renrtrBa Ao 3 M nplr trpeffiIreM orlroctrreJlBuoM orBepcrtrtr 1, : 72 u
gu{panqlrouuoM nasecrBe Ea ocI,I B ctrer(rpa;rruoft o6nacrr ot C [o F.

Cucmeua N 4. I\oacrpyrrraBubre oJreMerrrbr aroro o6rexrIaBa IrpIrBeAeEbL
s ra6fl. 4.

lpa$uxra a6eppaquft srofi cucrerrbrAaubl Ha pr{c. 6. A6eppaqltn oroft cl{cre-
MI,I UOTITIa TAI{IIE iI{E, HAI( II CI{CTE}IrI N! 3, UO XPOMATtrSM YBEilI,IqErrrt,g UPrr
W : L" , 6l : 24 uxu. Vuenbrnl{B oruocrrreJrr,Hoe orBepcTl'Ie cllcTeMbr [o
7 :1.6, Mo?r{rro yBer[qr,Irb Soxyc cl{creMbr 4o B lr [pr{ [I{ar{erpe 0,5 N{; coxpa-
urao 4u{paxqr,roHrroe HarrecrBo r,rao6parireurr.E r{a ocr4 B clrer(TpaJrbHoM EHTep-
BaJre or C uo F. flogo6nrrfi o6bexrras MoE{Ho 6nuro 6rr lrcrloJrbaoBarr, Har( AJrE
trJrarernbrx, rar( r{ Arfl coJlHerrur,rx sa6;rroAeunft (Hopouorpa{nr); uanuur{e BoB-

AyInHoIo trpoMe?fiyTI(a Me,iIiAy JMHBaMII IIOBB0JIIIT IIpOI{BBo[I{rL quCTIty o6T,eX-
rlrsa 6ea ero paa6oprl4, r(an sro I{ AeJraerc.s s o6r,exrlrBax-axpoMarax }trapxa.

6. Cucrenrr,r c r,rclpaBJreuHbrM xpoMarrr3MoM yBeJrflqeHlrfl. Paccuotpelrnbre
Bbrrtre crrcTeur,r, o6,ragafl xopourr{M I{ctrpaBJIeHr{eu c{epoxpo}Iarr{qecxoft a6ep-
paqrrrl B rtrrrpor(oNr crrer(TpaJrbrroM r{HTepBaJre, r{Meror SHaquTeJIbHUft xpoua-
Tr{BM yBeJrr.rrreurrfl, sro o6T,scHflelcrr 6orr,mulr BoBlymHbIM trpoMe}r{yTI(oM Me}r{-
Ay Jrr4rr3aMr.r, BBeAeHr,re noToporo rroBBoJrEeT r{cupaBI{Tb C{epoxpolraTl4qecHyro
a6eppaquro. flpu cpe[Hrrx rr MaJrbrx orrrocrrreJrbu],rx orBepcru.sx o6texrl{Ba rr
nau6o;rr,ruux $orycnrrx paccro.f,Irr{flx ero trop.Egr(a EecxoJrtKrrx MerpoB HeT
ueo6xoAznnocrrr B r4AeaJrbrrorl rrctrpaBJrer{rrr{ cSepoxporrrar[.recxofi a6eppaquu,
qTo Aaer BosMolriHocrr) peBxo yflyqmuTr, r{clpaBJreHr{e xpoMaTr{3r,Ia yBe[]4qe-
Etr{fl, a cJle[oBareJrbr.ro, rroBbrcurb HasecTBo r.rao6pameErrfl Ea Hpalo trorrfl, qro
Balr{Eo, Harrpr4}rep, [Jrfl acTporpa{on r.r corueqHbrx reJrecrotror. Nlemgy tlan-
aauu o6sexrr{Ba r-ieJrecoo6paauo ocraBrrrr, ue6o,nrurofi noagymurrfi flpoMe]fiy-
Tor(, rroBBoJrnrorqufi B npoqecce [oBoA]rlr r,r c6opxlr o6rexrr,rsa HoMleHcupoBarb
BJrI{.flHr,re orn,uouenr,rfi rror{aBareJrefi uperolueHr{E creKoJI oT BHaqeHIrft, yna-
SaHlrr,lx B r{aTaJIorer- AJrfl SToro AocTaTorrHo rl3MeI{r{Tb paccToaHr{e Me}ri[y
JII,IIIBaMrr, go6r,rsaacr, orrrrrMaJrbnoro r,rcrrpaBJreur{.tr xporrarrasecxoft a6eppaqulr
Ha ocr4 rd r,rctrpaBJr.E.E Barelr, ecJrr,r Dro rleo6xogulro, ocrarocuyro ctfeplruecxyro
a6eppaqlrro nocpeAcrBoNr peryrrrr ognofi rra noBepxHocrefi o6oer(rllBa.

Cucmeua.Ara 5. Ipacbr.rru a6eppaqr,rfi eroii cr4crelrbr Aarrr,r Ha puc. 7; rrapa-
Merpbr - s ra6.lr. 5. XpouaruBlr yBeJruareHrrfl npr{ W : l" 4rR o6.nactu g, C
He npeBDrluaer 3 lrnu. Ua pnc. 7 nn4uo, rrro npr4Br,re nonepe.rtrofi cc[epuue-
cxofi a6eppaqrru r,rr{eror paaJrr,larribrli nlr4,[r.E Jryqsl:i C, D, e, F s orrr,rq].Ie or
crrcreilr J\Ii 1-4, rAe olrr,r rpaxrr,rarecr{rl coBrrerle}rbi; oAuaxo noluufi Arla}reTp
rlarlra pacceI,IBaHI,I.fi tr B DToIr cJryarae He npcBr,r[aer'5 uxtrr AJIfl clrexTpaJrLHoro
r{rrrepBaJra or C Ao F u 15 r,rx}r - AJrrr r4HrepBara C, g', qro cpaBl"rrrMo c Arra-
r,Ierporvr gu$paHquoHr{oro Hpyrri}ia (13,4 uHru [,n.s ?u:5550 A). floarolry
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BtrOJrr{e [Otrycrr.rMo yBeJrr4rrr.rrr, {oHycnoe paccTo.frrrrle cr{cTeMr;r n 2,5 paaa upra
npelRHe},r orEocrrreJrbHoM orBepcraw (7: 10), coxpauun guspaHqr4oErroe Ha-
rrecrBo rrso6palxetrr4q Ha ocu B r.lrrreprane c, F. flo4o6ur,rft'o6rerrras Mo?r{Eo
I{cuoJrbSoBaTb B KasecTBe o6beHTI4Ba acrporpa{a gnn BBeBArrbrx, coJrrrerrEbrx
r{ rrJr arrerHr,r x Ea6ilroAeHufi ( a crep olrgrr).

cucmena.AG 6. Brrue 6rrrra paccuorpeHbr afioxpoMarbr srrconoft u cpe4ueft
cBerocr{Jrbr; HapfrAy c Hr,rMrr qerecoo6paBHo pacc},rorperb aloxpoMar rcarofi
oBeTOCr,rJrbr? rro 4Merorqr4fi 6onr,[roe cfoxycnoe paccroflFrr{e (4ecarxu uerpon) z
[r'raMerp orBepcrr{.fr go 1 u. Ilogo6uue o6loexrr,rsrr ueo6xoqr.rur,r AJr.fr coJ]Eeq-
rrrrrx T€JIecHorroB, rAe rpe6yerca 6onr,uroe uso6parneur,re co,ruqa c Bbrco11rrM

m,Mt
m,ln
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pa3pemelrrreM AeraJIefi It III{HI{}IaJIr,HbIM CBeTOpaCCeIlBaHlIe}I, qTO I{e l[OIyT
o6ecne.rurr, cyq,ecTBylorqfle, Har( trpaBI{JIo, ql{cTo sepraJr},HLIe coJIHeqHr,Ie

reJIec11orlbl. flplrueuelure JILIIIBoBolo o66exrusa Be cr,N{a trpocTo peuaeT BotrpoC

o6 yueur,rue"riu xoneerl{I4orl}rbrx rroror(oB BoBAyxa n tpy6e reJrecnona (repue-
rrrr.as 1py6a) IIJIII I{x troJll{ofi JIIII{BI{AaI{I1I1 trpII [CtroJlE,soBauuu naxyyunofi
rpy6u reJlecHolra.

Ilplree4eu KoI{crpyKrr{BHLIe eJlerfeurtl o6teKrI'IBa c,4
:200 AM (ra6r. 6).

Ta6,nuqa 6

:1,:ZOrpnl; :

Ipa$uxu a6eppaqnft [prrBeAer{br Ha pr{c. B; ouenu4uo, rlro Aflail{erp a6ep-
paq[ogrroro uflTr{a Ha ocfl B crrexTpaJIbr{oM r4rrrepB_aJre or C qo F corIBr'IepLIM

L gruon"rpou glr{paxquo,Horo ,.pyx*o (ou paneri 27 ltxu 
^na 

l, : 5550 A).
flouepeunuii xpcrlraruaM yBeruqeurrfl cocraBJlset 58 NIItr'I AJr.E crleHrpaJlbHoro
uurepna,na ot C go g [Prt W: L'.

Maxcyrou It] orrrleqaer, qro o6r,rsnr,rfi axpoNrar[qecxnli ^o^6texrlaB 
c orBep-

cTr{eM I lr gonxreu rrMerr, {oxycuoe paccro.flr'rrle rropflAHa 436 ru, rrro6br Bltrttt-
EtreM Bropl4sHolo ctrenrpa MoiI{Eo 6u,ro 6r,I npeue6peul; n l[efictnr'rreJlbIloCrIa
rau6onr,ruuft lra pa6otaroulrnx o6seHrr,reoB-axpoMaroB - o6t,extun Tlepxcroft
o6cepraroprru - r.rMeer {oxycnoe paccrorrgl{e tB,9 u, a ero nropuuurrfr
Crexrp s 22 paea npeBocIoAIIr Aonycrl{Mrrfi, onpegeneuumfi tro KpI{repIIp
Penes. flpelruyqecrBo arioxpol{ara rlepeA axpoMaroM oqeBuAuo'

B aartrrosegue BalIerI{NI, rlro r(oMa AJI.E Bcex paccllorpeHlrbrx o6lrexrllsos
trCtrpaBJIflJIaCL AJLE yIJIa nOJLE W : L' (t. e. nrrnOngflJlocb rpe6oBaH[e rrepe-

cesdorno n oguoft Toql(e rpex [apaJIJIeJIr,HbIx lyuefi, na4alolql4x rla o66eKTuB
troA yIJIoM t" x ocu) [pII yCII9BIII{, qro sxoAgoft spaIIoK coBMeqeg C Bepla1ltrOft

uepnofi troBepxuocrlr o66eHrnsa.*Or,r.teruu 
,u*r*a, qro cyqecrByloqlle o6.r,enruslr-afloxpoMarbl [3] ne srr-

[ep5(r4Baror cpaBgerrr{.r c Harrrr{Nrr{, [ocxoJrE,ny I{MeIor cJroiItHyIo (xan upanr'rro,
s" *u"a" 3-Z .nuua) KoHcrpyr(qr4ro (up1r orHocI{reJIbHoM orBepcrull I : 6 -I : t0), qro BarpyglIfler I{x upI{MeI.IeIII{e n actpo$us[He. ToItro o6lreKrr'rsbr-
noJrya11oxpoMarr,r If efica rlNreror [ByxJrrrrraoByro Horrcrpyr(rlrtlo rIpI{ N{aJlbrx

orrrocrrreJllllblx orBepcrl4fx (t : 15 -1, :20) [3, c. 111] II 3r'raqurelrubrx
ocrarosublx a6eppaquxx.

B eaxrro.reur{e Ba}rerl{M, qro trpll pacqeTax HaMLr rIcrIoJIbSoBaJrr{cb cJIe[yrc-
qlae Bgaqegr{fl IIoI(aBareJIeft 11pe.,rortneul{.8 creHoJI OItt u 0(D6 (ra6l. 7).

Ta6uuqa 7
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7, Mancyrnoo [. [. Aupoflor{r,lqccr{afi orlrl'lna.-JI.: fIa;'Hn, 1979. 
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